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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OcHOBe (enepasbHONl paboueil mporpammbl
BOCITUTAHUS U C YYETOM KOHIEIIIUHU MPENnoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
OoOy4eHHMs, BOCHHMTAHHS M pPAa3BUTUA OOYYAIOLIMXCS CPEICTBAMHU Y4eOHOro
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE MIPEIMETHOE coJiep KaHue,
NpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTepUCTUKHU COJICpKaHMUS, PEKOMEHAYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXHOCTH TMpeAMeTa IS
peanuzanuu TpeOOBaHUM K pe3yibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTEIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKKe TPeOOBaHUN K
pe3yabTataM o0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld N3y4eHUs peAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATENILHON JEATETbHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO COACpIKaHMS.

3HaHWEe XWMHH CIY>XKUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
DPHEPTrUM M 00 HBOJIIOIMU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHUS TiI00aabHBIX
mpo0eM YCTOMYMBOTO PA3BUTHUS YEIIOBEUECTBA — CBHIPHEBOM, DYHEPIETHUECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIeM 31paBOOXPaHEHHS.

N3yuenue xumun:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYpPbI IMYHOCTH, €€ 00IIeH 1 PYHKITMOHAILHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JKM3HU, TaK U B TPOPECCHOHAIEHOM JCSITEIBHOCTH;

3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
L[EJIOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPObI U YEJIOBEKA, SBIISIETCSI OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YYaIOLUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS 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  mpeaMmeTa, KOTOpPbIM  ABISETCS  NeJarorudyecku
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHUSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHWMHM W HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX MOHSATUN
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 IIOHITUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OpPTaHU30BaHbl 1O MPHUHIMITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKUX MPEIACTABICHUN
Pa3HOrO YPOBHS:

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

— Ilepuonnueckoro 3akona JI. . MeHaeneeBa Kak OCHOBHOI'O 3aKOHA XUMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBA3U;

— TpelncTaBleHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

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

OcBoeHue TmporpaMMbl [0 XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
IIPEICTABJICHNUS O XUMUYECKON COCTABIISAIOLIECH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM NPHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METO/IaM MO3HAaHUs B Hayke. M3ydeHHe XUMHU MPOUCXOJIUT C MPHUBICUCHUEM
3HAaHWM W3 paHee W3YUYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpYXKalomuid MUpy,
«buosnorus. 5—7 xiacce» u «dusnka. 7 Kinacey.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUK OCHOB
XUMUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JIEATEIIbHOCTH 4YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIbTYPBI.
3amaya y4yeOHOro mpenMera COCTOMT B (POPMHPOBAHMHM CHUCTEMBI XUMHUYECKHX
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
XUMHUYECKUX PeaKiuii, B GOPMHUPOBAHUH U PA3BUTUU MO3HABATEIBHBIX YMEHHUH U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3Ha4YeHHE MPUOOPENN TaKUe 1, KaK:

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

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

— o0ecredeHue yCI0BUi, CITIOCOOCTBYIOIUX MPUOOPETEHUIO O0YyYatOIIUMUCS
OTbITa Pa3HOOOpPa3HOW MAEATEIHHOCTH, MO3HAHUA U CAMOIO3HAHMS, KIFOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHATIBHOW W  €CTECTBEHHO-HAYYHOM
ITPaMOTHOCTH, B TOM UHCJIE€ YMEHUW OOBSICHITH W OICHUBATH SIBIICHUS
OKpY’KaIOIIer0o MHpa, WCIHOJB3Yys 3HAHWS U OIBIT, TMOJyYEeHHBIC MPH H3YYCHHUH
XUMHH, TPUMEHATh MX MpPHU pPEIIEHUH NpoOJeM B TMOBCEJHEBHOW XHU3HU MU
TPYAOBOU JIE€SATEIBHOCTH;

— (QopmupoBaHue y O0Oyyaroumxcsd T'yMaHUCTHUECKUX OTHOILIEHU,
MOHMMAaHUS [EHHOCTH XHUMHYECKHX 3HAaHWUW JJig BBIPAOOTKH JKOJOTHUYECKU
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 Ha OCHOBE YCBOCHHSI OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMISI W HAMPABICHHOCTH JATbHEUIIETO
oOy4eHus.

OOmiee YMCIO YacoB, OTBEACHHBIX I HM3yYyeHUsT XHMHU Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBanumsi, coctapiseT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJlelo), B 9 kiacce — 68 yacoB (2 yaca B HEJICIIO).



COAEPXKXAHUE OBYUEHUA

8 KUIACC

ITepBoHayaIbHBIE XUMHYECKHE OHATHSA

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemecTs. [loHsaTHE O MeTOAax MO3HAHMS B XMMHUHU. UMCTBIE BEIIECTBA U CMECH.
Crioco0bl pa3eneHus: CMeCeu.

ATOMBI M MOJIEKYJIBl. XHMHYECKHE 3JeMEHThl. CHMBOJIBI XUMHYECKHX
aneMeHTOB. [IpocThie U ClOXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

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

KommuecTBo BemectBa. Moiib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
MacCchl M 4YHMCJIAa CTPYKTYPHBIX €AUHUI] BemiecTBa. Pacué€rel mo Qopmynam
XUMHUYECKUX COEUHEHUH.

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

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKOHM IMOCYIOM, MpaBWiIaMu paboThl B JabopaTtopuu U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMHUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JIbJIa, pPACTUpPAHHE caxapa B CTYIIKE,
KUITIEHUE U KOHJIEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHUE CBEYM, MPOKAJTMBAHUE
MEJTHOM TTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIIOTOMN) SBJICHUI, HAOMI0ICHUE U
ONMKMCAHWE NPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakluil (pasiiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHe TMAPOKCHUIA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM cosu meau (1),
U3y4eHHE CMOCOOOB pa3JelieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIApUMBaHUE, TUCTWIUIALUSA, XpoMaTtorpadusi, IpOBEACHUE OYUCTKH MOBAPEHHON
COJIM, HaONIOJEHWE W  ONHUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(ILIapOCTEPKHEBBIX ).

Ba:xkueiiye npeacTaBUTEIM HEOPraHNYECKHX BELeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopox — 3jneMeHT u mpocroe
BenlecTBo. Haxokaenuwe kuciaopoga B Ipupoje, (U3MUEecKHe M XUMHUYECKUE
cBoiicTBa (peakuuu ropenus). Oxcuapl. Ilpumenenue kucinopona. CrnocoOsl



MOJIYYCHHUST KUCIIopoda B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kucaoposa B mpupojie. O30H — aIoTpoIHas MOIU(GUKALINS KUCIOPOA.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bopopon — nsnemeHT m mpocrtoe BemectBo. Haxoxkaenue Bogopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

dusnyeckue cBoucTBa BOAbBl. Boma kak pactBoputrenb.  PacTBOpHI.
HacpilieHHbIe ¥ HEHACBIIIEHHBIE PAacTBOpPbI. PacTBOPUMOCTH 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.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuHeHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosieoOpasyromue. Homenknarypa okcuaoB. Dusnueckue U XUMHUYECKUE
cBoMcCTBa OKCHIOB. [losrydeHrne OKCUI0B.

OcHoBanus. Knaccudukanuss oCHOBaHMM: MIENOYM W HEPACTBOPHMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHnid. PU3MYECKHE W XHMHUYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotsl. Knaccuduxarnus kucnor. Homenknarypa kuciot. dusndeckue u
XMMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3NYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eHeTnueckas CBSA3b MEXKIY KIaCCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

KAUuECTBEHHOE ONPENEIICHUE COAEPKaHUs KUCIOpOAa B BO3AyX€, MTOIYUYEHHUE,
coOupaHue, pacrno3HaBaHWE€ M M3YYEHHE CBOMCTB KHUCIOPOJa, HaOIIOACHHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJI0po/a (TOpPEeHHE), B3aMMOCHCTBHE Bojgopoaa ¢ okcuaoMm meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUAEOMATEPUAJIOB), HAONIOJCHHE OOpa3IOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEIOBAaHUE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aUMOJCHCTBUE BOJbBI C METAJLUIAMU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpPHAJIOB),



UCCIIEIOBaHHE O00pa3lloB HEOPraHWYECKUX BEIIECTB PA3IUYHBIX KJIACCOB,
Ha0JI0/IeHNEe U3MEHEHHSI OKPACKH MHAMKATOPOB B PACTBOpAX KHUCIOT U IIEJIOUEH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIIEPUMEHTAJIBHBIX 3a7ad o Teme «BaxHeimmue Kiaacchl HEOPraHUYECKHX
COECTUHEHUI».

IHepuonuueckud 3axkoH u Ilepuognueckass cucremMa XUMHYECKHX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIUTEIBLHO-BOCCTAHOBUTEIbHbIC PEAKIIUH

[lepBble TOMBITKM KIACCU(PHUKAIUU XUMUYECKHUX 3jeMeHTOB. [loHsTHE O
IpYIIax CXOJHBIX 3JEMEHTOB (IIEJOYHBbIE U IIEJTOYHO3EMENbHBIE METAIbI,
rajlore€Hbl, MHEPTHBIE ra3bl). DIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCUIbI
Y TUJIPOKCHU/IBI.

[Tepunonnueckuit 3akoH. [lepuonnueckas cucTeMa XMMAYECKUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEepuoAHas  (OpPMbI
[Tepuonnueckoii cucrembl xumuueckux anemMeHToB [[. . Menneneesa. Ilepuoas
u rpynnsl. DHU3NYECKUH CMBICT IOPSAKOBOIO HOMEpPA, HOMEPOB IEpUOAa U
IPYIIIBI 3JIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oromnel. DnexkTtponsl. CTpoeHue
ANEKTPOHHBIX  000J04€K aroMOB TepBbIX 20 XUMHUYECKHMX  DJIEMEHTOB
ITepuomnueckoit cucremsl J[. WM. MenneneeBa. XapakTepUCTHKAa XUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHUYECKHX 3JIEMEHTOB,
METaJUIMYECKUX U HEMETAUNIMYECKUX CBOMCTB IO TPYIIaM U MEPUOIaAM.

3nauenue [lepuognueckoro 3axkoHa u [lepruoauyeckoin CUCTEMBI XUMUYECKUX
DJIEMEHTOB Ul pa3BuUTUA Hayku W mnpaktuku. [[. M. MenneneeB — yd€Hbli U
IpaKIaHUH.

Xumuueckass cBsi3zb. KoBasieHTHas (ToJisipHasi W HEMOJSIpHAsl) CBSI3b.
DJIEKTPOOTPULATENBHOCTh XUMUUECKUX AIIEMEHTOB. IOHHAs CBS3b.

Crenenp  okuciieHus.  OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Tpouecchl OKMCAEHUS U BOCCTAHOBIJIEHH. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBHE
IUAPOKCUIA LHMHKA C pAacTBOPAMHM KHCJIOT M UIENOYEH, NMPOBEICHHUE OIBITOB,
WUIIOCTPUPYIOIIUX ~ IPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peaKUuid
(ropenue, peakliy pa3yioKEeHUs], COSTUHEHU).

Mescnpeomemmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYILECTBIISIETCS YEpPe3 HCIOJb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

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

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUIN 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIMYUHBI, €IUHUIIBI
U3MEPEHUs, KOCMOC, IJIAaHEThI, 3BE3/1b1, COTHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnonmueckuit 3axoH. [leproguueckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOJOB, Kalaus, KaIbUs U HUX
COCMHCHUM B COOTBETCTBUU C TIOJOKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMHUYECKOW CBSI3U. THUIBI KPUCTAIITUYECKHUX
PEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IUYHBIM KJaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukaiys XuMAYeCKUX peakiuii Mo pa3aTudHbIM MMPU3HAKAM (TI0 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIroBomMy 3ddekrty, Mo
W3MEHEHUIO CTENEHEeW OKHMCJICHHUS XMMHUYECKHX AJIEMEHTOB, IO 0OpPaTUMOCTH, IO
YYaCTHIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsATHEe 0 TOMOTeHHBIX M IeTepOTeHHBIX
peakuusax. Ilonsatue o karanuse. I[loHsATHE O XUMUYECKOM paBHOBECUU. DaKTOPHI,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMKM,  AJICKTPOHHBIN  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  pEaKLUU. CocraBneHue  ypaBHEHUU



OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMi C  HKCIOJb30BaHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XUMHU4eckoil cBsizu. CteneHp auccouranuu. CUIIbHbBIE U CJIa0ble SJIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 DIICKTPOJIUTHUCCKOMN
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [[OHSATHE O THAPOIIU3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJCIISIMU KPUCTALIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOW pEaKIuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE HIIEKTPOIPOBOTHOCTH
pacTBOPOB BEHIECTB, IMpOLEcCa JUCCOIMAIMU KHCIOT, IIEJIOYEed U COJieH
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIONIUX ~ MPU3HAKK  TMPOTEKaHUs  peakiuil  HOHHOro  OOMeHa
(oOpazoBaHme oOcaaka, BBIJICICHHE Ta3a, OOpa30BaHHWE BOABI), OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pa3fioKEHUs, COSTUHEHMs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TOMOIIBI0O KAUYECTBEHHBIX peEakiMid Ha HOHBI, pelIeHue
AKCIEPUMEHTAIBHBIX 3a]1a4.

HemeTaJunibl 1 MX cOeIMHEHUS

OO6mast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHMHMYECKHE CBOWCTBA Ha TMPUMEpPE  XJopa
(B3aMMOJEICTBHE C MeETa/llaMH, HEMETaulaMH, WIeJo4aMu). XJIIOPOBOJIOPO/I.
ConsiHast KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJydyeHHE, nmpumeHeHue. [lelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M 4YeJoBeKa. BakHeWIme XJIOpUIbl U UX
Hax0XJICHUE B MPUPOJIC.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (HPU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMUYECKHE cBOMCTBA. OKCHABI CEpPbl KaK MPEACTABUTENIN KHUCIOTHBIX OKCHIIOB.
Cepnass kuciota, (Quanueckne © XUMUYECKHE CBOHCTBa (oOmme Kak
MPEACTaBUTENS Kjacca KHCIOT W crhenupuieckne). XUMHUYECKHE pPEaKIlnu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOMYYeHUSI CEPHOM KHCIIOTHI.
[Ipumenenue cepHor KUCIOThl. COMM CEpHOM KUCIIOThI, KAYECTBEHHAs PEAKLIMs Ha



cyiabdaT-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHUpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE IOXKIH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OOmast xapakrepuctuka 37eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTEMEHU OKHUCIECHUS. A30T, paclpOCTPAHEHHUE B MPUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
dusznyecKkre u XMMHUYECKHE CBOMCTBA, OMyYeHUEe U nmpuMeHenne. Cojau aMMOHUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOMcTBa (0OOLIME Kak TMpPEACTaBUTENS Kjacca KHUCIOT M cHeuuduueckue).
Hcnonb3oBaHWE HUTPATOB M COJIEM aMMOHUSI B KauyeCTBE MHHEpaIbHBIX
yno0peHnil. XuMUYeCcKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). dDocdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XUMHUUECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTENEHW  OKHUCJIEHUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(puUKalMKM, PACIPOCTpaHEHWE B MNpPUPOJE, (U3MUECKHME U XUMHUYECKHUE
cBoiicTBa. Ancopbuusi. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
¢u3nueckue M XUMUYECKHE CBOICTBA, JEHCTBUE HAa JKUBbIE OpPraHU3MBI,
NOJlyY€HUE U MPUMEHEHHE. DKOJIOTMYecKue MpoOJeMbl, CBSA3aHHBIE C OKCHIOM
yraepona (IV), rumoreza rino0anbHOrO TOTEIUICHUS KiIMMaTa, MMapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJiyueHue U npuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B ObITY, MEIUIMHE, MPOMBIIUIEHHOCTH U CEJIbCKOM
XO34MCTBE.

[TepBoHayabHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, TaHOJI, TJIMLIEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbie HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
NPOAYKThl WX mepepaboTku (O€H3UH), UX POJb B OBITY M MPOMBIIUIEHHOCTH.
[TonsiTe 0 OMOIOTUYECKU BAXKHBIX BEILIECTBAX: )KHpaX, OeKax, yriieBogax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero ¢usnueckue M XUMHYECKHME CBONCTBA, IMOJIYy4YEHUE U
npumenenne. CoenuHeHHs KpeMHusi B mpupozge. OOmume mnpeacraBieHusi 00
okcunie kpemuust (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOIb30BAaHUE B
ObITYy, B IIPOMBILUICHHOCTU. BakHeWIlMe CTpOUTENbHbIE MaTepHaIbl: KepaMUKa,



CTEKJIO, IIEMEHT, OeTOH, *kene300eToH. [IpobieMbl 6e30macHOro MCHOIb30BaHUS
CTPOUTENIBHBIX MATEPUAJIOB B IIOBCEHEBHOW JKU3HU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
UX TPOTEKAHHMSI, OIBITHL, OTPAKAIOIIME (PU3NYECKHE M XHMHYECKHE CBOMCTBA
TraJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMATEPHAIOB), HAOIIOACHHUE TIpoliecca OOYINIMBAaHUs caxapa Mo ACWCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YEHUE XUMHYECKHUX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIOTHI, MPOBEAECHUE KAUECTBEHHON PeaklMK Ha Cyab(dar-
MOH U HaOJIOJeHHE MpHU3HaKa €€ MpPOTEKaHMs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoOiicTBaMM a3oTa, (ochopa W HX CcOeOIUHEHUH (BO3ZMOXXHO HCIOJIb30BAaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydeHHe NPHU3HAKOB
UX MPOTEKAHMUsI, B3aUMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIbIO
(BO3MOXHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3YUYCHHUE Mozenen
KPUCTAUIMYECKUX peIIETOK aiMasza, rpaduta, QyiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJCOPOLMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U
yCTPOMCTBOM NpPOTHBOTa3a, MOJIydeHHe, COOMpaHue, paclio3HaBaHUE U W3Y4YECHHE
CBOMCTB YTJIEKHCIIOTO ra3a, MPOBEACHUE KAYECTBEHHBIX PEAKIMI Ha KapOOHAT U
CWIMKAaT-UOHBl M W3yYECHHE IIPU3HAKOB MX MPOTEKAaHUs, O3HAKOMIJICHHE C
MPOAYKIMEN CUJIMKATHOM TPOMBIIIJIEHHOCTH, PEIICHUE SKCIIEPUMEHTAIBHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJiibl 1 MX COeIMHEHU S

OO1ast XapakTepUCTUKA XUMHUECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux mnosiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U
MenneneeBa u ctpoeHus: atomoB. CTpoeHHE MeTauioB. MeTramnndeckasi CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKas  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
crocoObl mosydeHus MeTtaisioB. [loHsTHE O KOpPpO3UMM METaNIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X NMPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

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



TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne WIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuoanueckon cucreMe xumuueckux aneMeHToB JI. 1. MenneneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kaiblus. BaxuHelmne coequHeHHs KalblUsl (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpoeHHE aTtoma, HaXOXAeHWE B mpupojae. Dusnmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIa U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, cTpoeHHE aroma, HaxoxJacHuUEe B mnpupone. Duszmueckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBaMH, HW3y4Y€HHE  pE3yJIbTATOB  KOPPO3UM  METAIOB  (BO3MOXKHO
WCIIOJB30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCIOJIb30BAaHWE  BHJICOMATEPHAIIOB), TMPH3HAKOB  IMPOTEKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, aIFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (1), HabmMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCHUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE YKCIIEPUMEHTAIBHBIX 3a7a4 1Mo TeMe «Baxknenime
METaJlJIbl U UX COCAMHCHUS.

XUMHA M OKPYKAIOLIAS cpeaa

Bemectsa u Marepuanbl B IIOBCEIHEBHOM XHU3HM YEJIOBEKA. be3ormacHoe
WCIIOJIB30BaHME BEIIECTB M XMMHYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemecTB, nanee — [1/IK). Ponb xumMuu B pemieHnn 3K0JIOTHYECKUX
poOJieM.

Xumuyeckuui IKCnepumenm:

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

Mescnpeomemmnbnie ceasu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBIISIETCS 4epe3 HCIOJIb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TMOHATUH, SBISIONINXCS CUCTEMHBIMHU JJISI OTJECIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IMKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAy4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, HM3MEPEHUE, MOJIEb, SIBICHHE, TapHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
U30TOIbI, PAAUOAKTUBHOCTb, MOJIEKYJa, 3JIEKTPUUYECKUI 3apsijl, MPOBOJHUKH,
MOJyTIPOBOJHUKU, AMDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, PACTBOPUMOCTbD, KPUCTATITNIECKas
pemérka, CIulaBbl, (PU3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTRA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
M10JIE3HbIE UCKOIAaeMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI 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 TPAJAULIMOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU ILIECHHOCTSIMH, IPUHSTBIMU B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOIMO3HAaHUs, CAMOPA3BUTHUS U COLIMATTU3ALMHI O0YUYaIOIIUXCS.

JIMYHOCTHBIE  pE3yJbTaTbl  OTPAXalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBATbCS CUCTEMOW IIO3UTHBHBIX LIEHHOCTHBIX OpHEHTALMA U
pacCILIMpEHUE OIIbITA ACATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) maTpuoOTHYECKOTr0 BOCTIUTAHNS:

LIEHHOCTHOT'O OTHOUIIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAYYHOMY HACIEIWIO, TIOHUMAHHsS 3HAYECHUS XUMHYECKOM HAyKH B JKH3HU
COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTU BIAJETh JOCTOBEPHON MH(popManuen o
IIEPENOBBIX JOCTH)KEHHMSIX W OTKDPBITUSAX MHMPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U OOILIECTBA;

2) rPakKAaHCKOr0 BOCIUTAHMS:

MPEACTABICHUS O COLUMAIBHBIX HOPMax M MPaBUJIAX MEKINYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTUBE, KOMMYHUKAaTUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
NeATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIbHOCTH MpU
BBINIOJIHEHUHU YYE€OHBIX, [O3HABATEIbHBIX 3a/lay, BBINOJHEHUHM XHUMHUYECKHUX
HKCIEPUMEHTOB, CO3/1aHUU YUYE€OHBIX MIPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOIIOMOIIM B IMpOLECCE OTOW Y4YEeOHOM EeATEIbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE TOBEAEHUE M IIOCTYNKH CBOMX TOBAPUIIEH C IO3HUIUHU
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
MIPUPOIHOM CPEZIOH, O POJIM XUMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

II03HABATEIIbHBIE MOTHBBI, HAIIPABJIICHHBIE HA MOJIyYEHHUE HOBBIX 3HAHUH I10
XUMHH, HEOOXOauMbIe Ui OOBSCHEHUS HaOII0JaeMbIX TMPOILIECCOB U SIBICHUH,
MO3HABATENIbHOM, MH(DOPMAIMOHHOW M YHUTATENbCKOW 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 HHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccnoHaabHOl IeITEIPHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B IPOQPECCHOHATILHOM Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTHYECKH I1€JI€CO00pa3HOE OTHOIICHWE K MPUPOJIE KaK HMCTOYHUKY
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 cocraBe MeTanpeAMETHBIX pE3yJbTaTOB BBIACIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUU M3 ATUX MpeAMETOB (HOPMHUPOBATH MPEACTABICHUE O LEIOCTHON



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

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MIPU3HAKKA, yCTaHABJIMBATh B3aMMOCBS3b C JIPYTMMHU TOHSATHUSMH), UCIOJIb30BATh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SBJIICHUH, BRIOUpPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUECKHUE pacCyXaeHus (MHIYKTUBHBIC, JCTYKTUBHBIC, 110 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 MOJEIbHBIE TPEACTABICHUS —
XUMHUYECKUN 3HaK (CHMBOJ DJIEMEHTAa), XHMHYecKas (opMmylia W YypaBHCHHUE
XUMHUYECKON pPeakly — MPH PEIICHUH y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh M XapaKTepU30BaTh CYIIIECTBEHHbBIC
MPU3HAKUA U3y4aeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIUM,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKkKe B KayeCTBE OCHOBBI MJi1 (POPMHUPOBAHUSI THUIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

MPUOOPETEHUE OIBITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €r0 pe3yibTar, (opMyIupoBaTh 000OIICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB M (POPM MPEACTABICHUS, MOJydaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaABOYHBIE
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHPOpPMAIlMU W COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOAMMBIX JMJIs BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpOH aKTHUBHOT'O MCIIOJIb30BAHMSI PA3JINUHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AHANM3UPOBATh B Ipouecce YydyeOHOH u
UCCIIEIOBATENbCKON NI€ATEIbHOCTY MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (POPMYJIHpPOBATH CBOM  NIPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIbHOCTH B YCTHBIX W NMCBMEHHBIX TEKCTaX; JEJaTh NPE3EHTALUIO
pe3yJbTAaTOB BBHIMOJIHEHHUSI XUMUYECKOTO 3KCIEpUMEHTa (1a00paTOpHOro OIbITa,
71a00paTOpHOI pabOTHI MO MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUSI Y4YE€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIKMX MPOOJEM Ha OCHOBE yuéra OOLIMX HMHTEPECOB W COTJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHbBIC YHHBeEpCaJbHbIe y4eOHbIe NeHCTBHSA:

YMEHUE CAMOCTOSITENIBHO OMNPENEATh LEIN JAESITEIIbHOCTH, IUIAHHPOBATh,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHus: yueOHbIX U
MO3HABATENIbHBIX 33/a4, CaMOCTOSITEIbHO COCTaBJSATh WJIM 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
MCIIOJIB30BATh M aHAIIM3UPOBATH KOHTEKCTHI, IPEAJIAracMble B YCIOBUU 33IaHUN.

INPEAMETHBIE PE3YJIBTATDBI

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



JNEUCTBUM, BUABl JEITEIBHOCTH IO TOJY4YEHUIO HOBOTO 3HAHHUS, €ro
WHTEPIpETAUN, MPEeoOpPa30BaHUI0 W TMPUMEHECHHUIO B PA3IMYHBIX YYCOHBIX H
HOBBIX CUTYaIlUsIX.

K xonIy oOyuenus B 8 kiiacce npeiMEeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX TOHSTHI: aToOM, MOJIEKyIa,
XUMHUUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CJIOKHOE BEIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0JIs1 XUMUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHUCJIOTA4, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHCIICHUS, XUMHUYECKasi peaKkuus, KiIacCUPUKAMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIMU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TETII0BON A((EKT peakiuu,
AIpO aToMa, JJIEKTPOHHBIM CJIOW aToMma, aTOMHas OpOUTallb, PaJAUYC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KATMOH, aHWUOH, PAaCTBOpP, MaccoBas JI0Js BEIECTBA
(porieHTHAsI KOHIIGHTPAIUsi) B PACTBOPE;

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

e HCHOJIb30BaTh XUMHUYECKYH) CHUMBOJUKY IS COCTaBlieHHs (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENEeNsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaThb cMmbIci I[lepunomanueckoro 3akonHa JI. WM. Mengeneena:
JIEMOHCTPUPOBATh TOHUMAHHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoauueckoit cucreme,
3aKOHOB COXPAHEHMS MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHUSI, 3aKOHA ABOTajIpo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpynmna (A-rpynmna)» u «mnobdoyHas noarpymnmna (b-rpynmna)», mManeie u
OONbIIME TIEPUOIBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmune «llepuoamueckass cucrema xummyeckux odnaementoB I .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



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

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

XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasi OMUCAHUE MPUMEPaMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMHUYECKUX 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 [IOJII0 XHMHYECKOTO JJIEeMEHTa 10 (dopmyse
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICTUTEIBHON NEATCILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(ukaiuio,
BBISIBJICHUE TPUYMHHO-CICACTBEHHBIX CBSI3€d — JUISI M3YyYECHUS] CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAYyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICICHHBIN);

ClIeOBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaTopHbIM  000pYJIOBaHHWEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOIYYCHUI0O U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
PAaCTBOPOB C OMNPEAECIEHHON MacCOBOW JIOJIEM PacTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHHWIO PACTBOPOB MIEIOYCH U KHUCIOT C MIOMOIIBI0 HHIUKATOPOB
(;takmyc, dheHondraient, METUIOPAHXK U IPYTHE).

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

pPacCKpbIBaThb CMBICH OCHOBHBIX XUMHYECKUX IOHATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, aHHOH, NPOCTOE BEUIECTBO,
CJI0’KHOE BEIIECTBO, BAJECHTHOCTb, JJIEKTPOOTPULATEIIBHOCTD, CTEIEHb
OKHCIICHUS, XUMHUECKasi PeaKlsi, XUMUYECKasi CBS3b, TEIIOBOM 3PQeKT
peakiuuu, MOJb, MOJSIpHBIM  00BEM,  pPAacTBOp,  AJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJIMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTaau3aTop, XHMHUYECKOE paBHOBecHE, oOOpaTUMble U



HEOOpaTUMBIE PEaKIMHM, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCJIUTENIb,  BOCCTAHOBHUTENIb,  OKHUCIEHWE M  BOCCTAHOBJICHHE,
aIyIoTponus, aM(pOTEepHOCTh, XUMHUUYECKasi CBS3b (KOBAJICHTHAsl, MOHHAs,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHMHWYECKOW peaKkUuu, MPEAEeIbHO OMyCTUMAs
xoHuenTpanus [1/IK Bemecrna;

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

ONPENENATh BaJIEHTHOCTh U CTEIIEHb OKUCICHHS] XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUAX Pa3IMYHOIO COCTaBa, MPUHAIICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COEJIMHEHHUAX, 3apsij MOHA MO XUMHUYECKON (QopMylie, XapakTep cpelsl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbIica [lepuonmueckoro 3akona JI. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIHUCHIBATH U XapaKTepU30BaTh
Tabnuunyto (opmy Ilepuoanueckoil cUCTEMbl XMUMHUYECKUX 3JIEMEHTOB:
paznuyaTh TMOHATHUS «TJaBHas noArpynna (A-rpymnma)» U «modouyHas
noarpynmna (b-rpynma)», manbie u OoNbIIME TMEPUOABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTHUKAMH  CTPOEHHUSI  aTOMOB  XHMHUYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX 10 DJICKTPOHHBIM  CJIIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHECHUI B
npezenax MajblX NEPUOJIOB U TJIaBHBIX MOATPYMN C YYETOM CTPOCHHUS UX
aTOMOB;

KJIaCCU(UIIMPOBATh XMMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIlECTBa,
XUMUYECKUE peakuuu (10 YMCIy U COCTaBy YYAaCTBYIOUIUX B pPEAKIUU
BEIIECTB, MO TEIUIOBOMY 3(PQEKTy, MO0 M3MEHEHUIO CTENICHEW OKHCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME MU CIEHUPUUYECKUE XUMHUYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEILIECTB, MOATBEPKIAs OMNHUCAHUE
NpuUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

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 OTHOCHUTEIIBHYIO MOJICKYJSIPHYIO 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 IMpaBWia oOOpaiieHus ¢
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-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON NIEATeIbHOCTH — aHaJIH3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€d — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIUPOBAHUE, DKCIICPUMEHT (peajbHBIM M
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Ne HaumenoBaHue KomnuectBo OCHOBHBIE BU/IBI 1€ATEIHLHOCTH
/1 pAa3/IECIIOB U TEM 4acoB Conepxanue oOydeHHs oOydJaronuxcs

y4eOHOTO MpeaMeTa

CniocoOsblI pa3iesieHust CMeCeil.
Xumuueckuii Ikcnepumenm:
Jlemoncmpayuu.

3HaKOMCTBO C XUMHYECKOU MOCYI0M,
C npaBujiaMu pabOTHI B 1aboparopuu
U TIpUeMaMH 00paIleHus ¢
71ab0paTopHBIM 000PYIOBAHUEM.
duznyeckne CBOMCTBA 00Pa3IoB
HEOPTaHWYECKUX BEIICCTB — METAJIIIOB
Y HEMETAIIJIOB.

Cnioco0nI pa3zieneHus cMece
(bunpTpOBaHKE, BEIIAPUBAHKE,
JTUCTHILISALINS, XpoMaTorpadus).

IlepBoHauyajibHbIE XMMHYECKUE MOHATHS

1.1 | Xumus — BakHas 5 [Ipeamet xumuu. Posib XUMUU B )KU3HU PackpbIBaTh CMBICI H3y4aeMbIX TOHSITHIA.
00JacTh YyeJoBeKa. XUMUs B CUCTEME HAYK. PackpbIBaTh poJib XUMUU B IPUPOJIE
€CTECTBO3HAHMS Tena u BemecTa. PU3NYECKHE CBOWCTBA | U JKM3HU YEJIOBEKA, €€ CBSI3b C IPYTUMU
Y PAKTHYECKOU BEILIECTB. ATPEraTHOE COCTOSIHUE HayKaMHU.
NEeSATENHbHOCTH BemiecTB. [loHsiTHe 0 MeTOIax MO3HaHUs | Pa3nuuarh yucThIe BENIECTBA U CMECH;
YeJioBeKa B XUMHUU. YUCThIC BEIIECTBA U CMECH. OJIHOPOJIHBIE U HEOJJHOPOAHBIE CMECH.

Paznuuath pusnyeckue 1 XUuMUUIECKHE
SIBJICHMSL.

CrnenoBath anropuTMam UCTIOIL30BAHMS
AKCIIEPUMEHTAJIbHBIX METOJIOB —
HaOJII0JICHUS U DKCIIEPUMEHTA.
Habmronath ¥ OMMCHIBATh OOBEKTHI

Py IIPOBEICHUH JEMOHCTpAIIUNA

1 JJaOOPATOPHBIX OIBITOB MO U3YUYEHUIO
(bU3UYECKUX CBOMCTB BEIIECTB, CIOCOOOB
pa3JeIICHUs] CMECEH BEILIECTB.
[IpoBOAUTE XUMHUUECKHUH SKCIIEPUMEHT
MIpY pa3/ieICHUU cMecel (Ha mpumepe
OYMCTKHU TTOBAPEHHOM COJIM) B XOJ1€
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JlabopamopHvie onvimol:

N3yuyenue u onucanue GU3NIeCcKux
CBOMCTB 00pa31[0B HEOPraHUYECKUX
BEIIIECTB.

N3yuyenue cnocoO0B pa3iesieHns cMeceil
(C TOMOIIIbIO MATHUTA).

Ipaxmuueckue pabomuwi:

Ne 1. [IpaBuna paGoTsl B 1abopaTopuun
U IIPUEMBI 00pallieHus ¢ J1a00paTOPHBIM
000pyI0BaHUEM.

Ne 2. Paznenenue cmeceit (Ha mpuMepe
OUYMCTKH ITOBAPEHHOM COJIN)

pakTu4ecKoi padoTsr Ne 2.

CrnenoBaTh paBUIIaM MOJIb30BAHUS
XUMHUYECKOH MOCy10i 1 1ab0paTOpHBIM
o0opyIoBaHUEM, a TAKKE TIPABHIIAM
oOpareHus ¢ XAMIYECKIUMH BEIIECTBAMHA
B COOTBETCTBUU C MHCTPYKIIHCH

IIPY BHITIOJTHEHUH MMPAKTHYECKON

pabothr Ne 1.

BricTpauBath pa3BepHyThi€ TUCEMEHHBIE
U YCTHBIE OTBETHI C OTIOPOi

Ha MHGOPMAIIUIO U3 yUeOHUKA

U CIPABOYHBIX MAaTEPUAJIOB, TPAMOTHO
VICII0JI30BAaTh U3YUEHHbBIN TOHATUNHBIN
ammapar Kypca XUuMUHu

1.2.

BemiectBa
U XUMHYECKHE
peakiuu

15

ATOMBI U MOJIEKYJIBI. XUMHUUYECKHUE
aneMeHTbl. CUMBOJIBI XUMHYECKUX
anemMeHTOoB. [IpocTeie U CrnoxkHbIE
BEIECTBA. ATOMHO-MOJIEKYJISIPHOE
YUYEHHE.

Xumnueckas popmyna. BareHTHOCTh
aTOMOB XMMUYECKHX 3JIEMEHTOB.
3aKOH ITOCTOSIHCTBA COCTaBa BEILIECTB.
OTHOCHTENbHAS aTOMHAs Macca.
OTHOcHTENBHAS MOJIEKYJISIPHAS Macca.
MaccoBast 105151 XMMHUYECKOT'0 JJIIEMEHTA
B COEIMHEHMH.

OnpenensiTb NpU3HAKU XUMHUECKUX
peakiui, yCIOBUS UX MPOTEKAHUS.
OOBACHATH CYITHOCTh (PU3UUECKUX

Y XUMHYECKHX SIBJICHUH C TOUKH 3PCHHUS
ATOMHO-MOJICKYJISIPHOTO YUCHHUSI.
KnaccudunmpoBats XuMuueckue
peakuu (10 YUCIIy U COCTaBy
pearupyromux 1 00pa3yromxcs
BEIIIECTB).

CocraBnsatb hOpMyITbl OMHAPHBIX
BEILIECTB 10 BAJICHTHOCTHU U ONIPEACIISITh
BaJICHTHOCTH MO (DOpMyJiaM BEIIECTB.
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KonuuectBo BemiecTBa. Mosb. MonsipHas
Macca. B3auMocCBsI3b KOTMUECTBa, MacChl
Y YHCIIa CTPYKTYPHBIX €IUHUIT BEIICCTRA.
PacueTst mo hopmynamM XUMHYECKIX
COECMHEHHU.

du3nyecKre U XUMUYECKHUE SBIICHUA.
XuMudecKasi peakiys U ee MPU3HaKH.
3aK0H COXpaHEHUs] MacChl BEIIECTB.
XUMHUYECKHE YPABHEHHUSI.
Knaccudukaiuys XuMU4eCKUX peakiui
(coenuHeHus, pa3ioKeHUs, 3aMEeIICHUS,
oOMeHa).

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu.

dusnyeckue cBoMCTBa 00pa3IoB
HEOPTaHWYECKUX BEIIECTB — METAJNIOB

¥ HEMETAJIIOB.

OO0pa31bl BEEeCTB KOJTUYECTBOM 1 MOJIb.
duznueckue sBiIeHUS (TJIaBJICHUE BOCKA,
TasiHUE JIbJa, pAaCTUPaHUE caxapa

B CTYIIKE, KUTICHUE U KOHCHCAITUS
BOJIbI).

XuMu4deckue sBieHus (TOpeHue CBeuu,
MIPOKATMBAaHUE METHOW MTPOBOJIOKH,
B3aMMOJICUCTBHUE COJIBI WJTM MeJa

C COJISIHOW KHUCIJIOTOM).

HaOmronenue npu3HakoB MPOTEKaHUs

PaccraBnars koadGuimeHTsI

B YPABHEHUSIX XUMUYECKHUX PEAKIIHA.
HabnronaTte u onucbiBaTh 0ObEKTHI

IIPU NPOBEJECHUH AEMOHCTpALUi

Y Ta0DOPaTOPHBIX ONBITOB.

[TpoBoauTh BEIYHCIECHUS IO (hOpMyTIaM
XUMHUYECKUX COETMHEHHUI U ypaBHEHUSM
XUMUYECKUX PEAKIIHA.

[IpuMEHATH €CTECTBEHHO- HAYYHBIE
METO/IbI TO3HAHUS (B TOM YHCIIE
HaOJII0/IeHUE, MOIETTUPOBAHUE,
DKCIIEPUMEHT U OCHOBHBIE Ollepalin
MBICJIUTEIILHOM EATEIbHOCTH
(cpaBHeHue, KIaccuduKanms)
BricTpauBath pa3BepHyThIE TUCEMEHHbIE
Y YCTHBIE OTBETHI C OMOPOM

Ha UHGOPMALIMIO U3 yYeOHUKA

Y CIIPABOYHBIX MAaTEpPUAJIOB, TPAMOTHO
VCIIOJIb30BaTh N3yYECHHBIN TOHATUWHBIN
anmnapar Kypca XuMuu
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XUMHUYECKUX peaKInil (pas3ioxeHue
caxapa, B3aMMOJICHCTBUE CEPHOM
KHCJIOTBI C XJIOPUJIOM Oapusi, MOIyYeHUE
U paznoxenue ruapokcuga meau (1)
IIPU HArpeBaHWHU, B3aUMOJICICTBUE
xeiesa ¢ pactBopom cos meau (I1).
OnbITHI, WILTIOCTPUPYIOIINE 3aKOH
COXPaHEHUS MaCChI.

JlabopamopHvie onvimol:

Co3nanue Mojienen MOJIEKyJ
(ILIapOCTEPIKHEBBIX ).

Omnucanue GpU3NUECKUX CBOMCTB
00pa310B HEOPTAHUYECKUX BEUIECTB —
METaJIOB ¥ HEMETAJIOB.
HaOmronenue ¢puznyeckux (IiaBlieHUe
BOCKQ, TassHUE JIbJa) U XUMUYECKUX
(ropeHue cBeYM, IPOKAITUBAHUE METHOM
MIPOBOJIOKH) SIBJICHUH.

Hab6nrogenue u onucanue Npu3HaKoB
MPOTEKaHUSI XMMUYECKUX PEAKIIUM
Pa3HbIX THUIIOB.

Buviuucnenusa:

OTHOCHUTEJIBHOU MOJIEKYJISIPHOU MacChl
BEILECTB, MOJISIPHON MacChl, MacChl

BCIICCTB, MAaCChl U KOJIMYCCTBA BCIICCTBA,

MacCOBOM JJOJIM XUMUYECKOTO DJIEMEHTA
1o ¢hopmyJie COeTUHECHHUS;
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I10 YPaBHCHUAM XUMHYCCKUX peaKuHﬁ:
KOJINYCCTBA, MaCChl BCIIICCTBA

110 U3BECCTHOMY KOJIMYCCTBY, MAaCCC
pE€arcHTOB UJIU ITPOAYKTOB PCAKINH

Hroro no pazgeny

20

BaxxHeiimmue NMpEeaACTABUTEC/IN HCOPraHNICCKUX BEIIECTB

2.1 | Bo3ayx. Kucmnopon.
Ilonsarue
00 okcHgax

6

Bo3nyx — cmeck ra3os. CocraB Bo3IyXa.
Kucnopon — aneMeHT u npocroe
BelecTBO. Haxoxienue kucnopoaa

B IIpHupoe, PU3nIecKre U XUMHICCKHE
cBolcTBa (peakuuu ropenusi). OKCUIbI.
[Ipumenenue kucnopoaa. CriocoObl
MOJIYYeHHS KUCTIOpO/Ia B JJabopaTopuu
U TIpoMbITIeHHOCTH. KpyroBopoT
Kucaopoaa B mpupoze. O30H —
ATOTpOITHAs MOAUDUKAIIHS KACTOPO/Ia.
TennoBoi 3QheKT XUMHUUECKOU peaKIny,
TEPMOXUMUYECKHUE YPAaBHEHUS, IK30-

Y SHJ0TEPMUYECKHE peakIuu. TormmBo:
yIoJib U METaH. 3arpsiI3HEHUE BO3/yXa,
YCWJICHHE MapHUKOBOTO 3P deKTa,
pa3pylieHre 030HOBOT'O CIIOSI.
Xumuueckuii IKcnepumenm:
Llemoncmpayuu:

KadecTBeHHOE ompe/iesieHre coiepKaHus
KHCIIOPOJIa B BO3TyXE

[Tomy4yenue, cobupanue, pacrio3HaBaHHE

Hcnonb30BaTh XUMUYECKYIO CUMBOIIUKY
JUTS COCTaBJIEHUs (HOPMYIT BEIIECTB,
MOJICKYJISIPHBIX YPaBHEHUN XUMUYECKHIX
pPEAKLHMI C yYaCTUEM KHUCIOPOA.
XapakTepu3oBaTh (OMUCHIBATh) COCTAB
BO3/yXa, PU3NUYECKIE U XUMHUECKHE
CBOICTBa KMCIIOPO/A, CIOCOOBI €T0
HOJTyYeHUs], IPUMEHEHHUE U 3HAYCHHUE
B IIPUPO/JIE U JKU3HU YEJIOBEKA.
CpaBHUBATh PEAKIMH TOPEHUS

Y MEJJICHHOT'O OKHUCIICHUSI.
OOBACHATH CYIIHOCTh SKOJIOTMUECKUX
npo6JieM, CBSI3aHHBIX C 3arpsi3HEHUEM
BO3/yXa.

CrnenoBath mpaBuiiam 6€30MacHOM
paboThI B 1a00OpaTopun

NIPU UCTIOJIb30BAHUN XUMUYECKOM
NOCYABI M 000PYIOBaHUS, a TAKKE
npaBuiaM 0OpalleHusl ¢ TOPOYUMU
BEIIECTBAMH.

[1nanrpoBaTh U OCYILIECTBIISATH
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Y U3y4YEHHE CBOMCTB KUCIOPOA.
HaOnronenue B3auMoieiiCTBHS BELIECTB
C KUCJIOPOJIOM U YCJIOBUS
BO3HUKHOBEHUS U MPEKPAILICHUSI TOPEHUS
(moxapa).

JlabopamopHhuwiti onvim:

O3HakomiteHHE ¢ 00pa3iiaMu OKCHUIOB

Y ONMCAaHHUE UX CBOMCTB.
Ilpakmuueckas paboma:

Ne 3. [Tony4yenue u coOupanue
KHCJIOPOJA, U3YYEHHUE €TO CBOMCTB.
Buiuucnenus:

MOJIEKYJISIPHOM MaccChl KHUCIOPOAA U
030Ha HA OCHOBAHUU aTOMHOM MacChI
XUMHUYECKOTO AJIEMEHTA;

KOJINYECTBa, MacChl BEIIECTBA

110 YPaBHEHUSIM XUMHUUECKUX PEaKIUi

Ha IPaKTUKE XUMUYECKHE
AKCIIEPUMEHTHI, TPOBOIUTH HAOTIOCHUS,
JIeJIaTh BBIBOJIBI 110 PE3YJIbTaTaM
SKCIIEPUMEHTA NPU POBEICHUU
Ja00paTOPHBIX OMBITOB U MPAKTUYECKON
paboTHLI.

BpruucnsaTs KOJIMYECTBO BEMIECTBA,
0o0beM rasza mo GpopMyiam.

YyacTBOBaTh B COBMECTHOM padoTe

B IpYIIIIE.

BricTpanBaTh pa3BepHYThIE TUCbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha MHGOPMAIIUIO U3 yUeOHUKA

Y CIIPABOYHBIX MAaTEPHUAIIOB, TPAMOTHO
VCIIOJIb30BAaTh N3yYECHHBIM TOHATUWHBIN
anmnapar Kypca XUMUuu

2.2

Bonopon. Ilonsitue
0 KMCJIOTaX U COJISIX

Bonopoxn — anemeHT u mpocTtoe
BemecTBo. Haxoxaenue Boiopoaa

B Mpupojie, GU3NIECKUE U XUMUIECKUE
CBOMCTBA, IPUMEHEHHE, CTIOCOObI
noxyyeHus. KucimoTsl u comnu.
Mounsipubrit 06beM ra3oB. PacueTsl

M0 XMMUYECKUM yPaBHEHUSIM.
Xumuueckuii IKcnepumenm:
Llemoncmpayuu:

[Tonyuenue, cobupanue

PackpsIBaTh CMBICH U3y4aeMbIX HOHATHN
Y IPUMEHATH 3TU NOHATHUSA MIPU ONHCAHUU
CBOWCTB BEILIECTB U UX MPEBPALCHUM.
XapakTepu3oBaTh (OIUCHIBATH)
du3nyecKkue u XMMHUYECKHUe CBOMCTBA
BOJIOPOJa, CIIOCOOBI €ro MOTyUYeHUS,
IPUMEHEHHUE.

Cob6upatb npubOp AJ1s MOTYUEHUS
BOZOPO/A.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
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U pacrno3HaBaHuE BOAOPO/IA.
B3aumoeiicTBrEe BOOPOIa C OKCHIOM
menu (II).

JlabopamopHhuwiti onvim:
B3auMoencTBre KUCIOT ¢ METAJITIAMM.
Ilpaxmuuecxas paboma.

Ne 4. Tlonyuenue u coOupanue BOAOPOa,
M3y4YE€HUE €T0 CBOMUCTB.

Buiuucnenus:

o0beMa, KOJIMYECTBA BEIlleCTBA ra3a

10 €r0 U3BECTHOMY KOJINYECTBY
BEII[ECTBA UM O0BEMY;

00BEMOB T'a30B 110 YPABHEHUIO PEAKIINU
Ha OCHOBE 3aKOHA OOBbEMHBIX OTHOILICHUM
ra3oB

JUTSL COCTaBIIeHUs (POPMYIT BEIIECTB,
MOJICKYJIIPHBIX YPaBHEHUN XUMHUYECKHIX
peaKuuil ¢ y4aCTUEM BOJIOPOA.
Brrauciasate MOJSIpHYIO MacCy BEIIIECTB;
KOJIMYECTBO BEIIECTBA, 00HEM Irasa,
MaccCy BEIIEeCTRBA.

[TpoBOAUTH pacyeTsl IO YpaBHEHUAM
XUMUYECKUX PEaKIINil: KOJIMYeCTBa,
00beMa, MacChl BEIIECTBA IO U3BECTHOMY
KOJIMYECTBY, 00bEMY, Macce peareHTOB
WM TIPOAYKTOB PEAKIIUH.

CnenoBath npaBuiiaMm 0€301acHOMN
paboThI B 1ab0OpaTopuu

WCITOJIb30BAaHUN XUMHYECKOU TTOCY B

1 000pyI0BaHUs, a TAKXKE MpaBUIaM
00pallleHHs ¢ TOPIOYUMU BellleCTBaMU

B OBITY.

[T1anupoBaTh M OCYIIECTBIIATH

Ha TIPAKTUKE XUMUYICCKUC
AKCIIEPUMEHTHI, TPOBOIUTH HAOTIOCHUS,
JieaTh BBIBOJIBI 110 PE3yJIbTaTaM
IKCTIIEPUMEHTA.

YyacTBOBaTh B COBMECTHOM padoTe

B TpyIITIe

2.3

Bopa. PacTBopsl.
IloasTue
00 OCHOBAaHUSAX

dusnueckue cBoiicTa Boabl. Boa kak
PacTBOPUTEIb. XHUMUYECKUE CBOMCTBA
BOJIBI.

PackpbIBaTh CMBICT U3y4aeMbIX HOHATHN
Y TIPUMEHSITh 3TH NOHATHUS IPU ONTUCAHUU
CBOWCTB BEILIECTB U UX MPEBPALICHUM.
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OcHoBaHus.

PactBopsl. Ponbs pacTBOpoB B npupo/ie
Y B )KM3HU 4enoBeka. KpyroBopot BOJibI
B MPUPOJE. 3arpsi3HEHUE MPUPOIHBIX

BoJ. OXpaHa U OYUCTKA NPUPOIHBIX BOJ.

HacplllieHHbIC Y HEHACBHIILICHHbBIC
pacTBOpbI. PacTBOpUMOCTD BEIIECTB
B BoJie. MaccoBas J10J1s1 BEIIECTBA

B PacTBOpE.

Xumuueckuii IKcnepumenm:

Jlemoncmpayuu:

PacTBOpeHME BENIECTB C pa3InyHON
pPacTBOPUMOCTBHIO.

B3aunMopaeiicTBre BOABI C METaIaMH
(HaTpUEeM U KaJIbLIUEM).
HccnenoBanne pacTBOPOB KUCIIOT

Y IIEJI0YEH C TOMOIIBIO UHIUKATOPOB.
JlabopamopHvie onvimoi
UccnenoBanre ocoOeHHOCTEN
PacTBOPEHUSI BEIIECTB C PA3IMUHON
PacTBOPUMOCTBHIO.

[TpuroroBnenre pacTBOPOB

C ONPEACITCHHON MacCOBOM JOJIEH
PaCcTBOPEHHOIO BEIIECTBA.
Ilpakmuueckas paboma

Ne 5. IIpurorosiieHre pacTBOPOB

C OIPEAEITICHHON MacCCOBOW JOJIEU

XapaktepusoBarb GU3NYECKUE

Y XUMHYECKHE CBOMCTBA BObI, €€ POJIb
KaK pacTBOPUTENS B IPUPOIHBIX
nporueccax.

CocTaBisATh ypaBHEHUS XUMHYECKHX
peaKuui ¢ y4aCTHEM BOJIBI.

OOBACHATH CYITHOCTH IKOJTOTUUECKUX
npo6JieM, CBSI3aHHBIX C 3arpsA3HEHUEM
IPUPOJIHBIX BOJ, CIOCOOBI OYMCTKH BOJbBI
OT IPUMECEN, MEPBI 110 OXPAHE BOJ

OT 3arpsi3HEHUS.

[InanupoBaTh U OCYIIECTBISATH

Ha NPAKTUKE XUMUYECKHE
SKCIEPUMEHTHI, TPOBOJUTH HAOMIOACHUS,
JieaTh BBIBOJIBI IO PE3YJIbTATAM
AKCIIEPUMEHTA MPU NPOBEICHUN
71a00paTOPHBIX OMBITOB U MPAKTUYECKON
padoTHI.

CrnenoBath npaBuiaM 0€30MacHOM
paboThI B 1a0OPATOPUH NPU
WCIIOJIb30BaHNN XUMHYECKOM MOCYIbI

U 000pyI0BaHUSI.

[TpoBOIUTH BEIYUCIIEHUS C TPUMEHEHUEM
MOHSATHUS «MACCOBas JI0JIsl BELIECTBA

B PAcTBOpPE».

BricTpauBath pa3BepHyThIC TUCEMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOU
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pPacTBOPEHHOT'O BEIIECTBA.
Buiuucnenus:

C UCIIOJIb30BAHUEM ITOHITHS «MacCOBast
JIOJIs1 BELIECTBA B PACTBOPE»

Ha nHPOpMaIHIO U3 YU4eOHMKA

U CIPABOYHBIX MaTEpUajIOB, IPaMOTHO
VCIIOJIb30BAaTh N3yYECHHBIM TOHATUWHBIN
anmapar Kypca XUMHUU

2.4

OCHOBHBIE KJIACCHI
HEOPTaHUYECKUX
COeIMHEHUN

11

Krnaccudukanus HeopraHn4ecKux
coenunenuid. Oxcuael. Knaccudukarms
OKCHJIOB: COJIe0Opa3ytoIiue (OCHOBHBIE,
KHUCIIOTHBIE, aM(OTEpHBIEC)

U Hecoseo0pasyrolue.

Howmenknartypa okcunoB. duznueckue
U XUMHUYECKHE CBONCTBA OKCHUIOB.
[Tomy4yeHne OKCHIIOB.

OcnoBanus. Kitaccudukanys ocCHOBaHHMIA:

1IEJI0YM U HEPACTBOPUMBIE OCHOBAHHSI.
Homenknatypa ocHoBanuii. usnyeckue
Y XMMHUYECKUE CBOMCTBAa OCHOBAHUM.
[Tomy4yeHne oCHOBaHMIA.

Kucnotsl. Knaccudukarms Kucior.
Howmenknarypa kucnor. @uznueckue

U XUMHYECKHE CBOMCTBA KUCIIOT. Psax
aktuBHOCTH MeTasuioB H.H. bekerosa.
ITonmydyeHue KUCIoT.

Conu. HomeHkiatypa coneil.
PuU3NYECKNE U XUMUYECKUE CBOMCTBA
conen. [Tonyuenue comen.
['eneTnyeckas CBs3b MEXKy KJacCaMU
HEOPraHWYECKUX COCTMHEHUM.

Krnaccudunuposats nuzydaeMmole
BEIIIECTBA I10 COCTaBY U CBOMCTBaM.
CoctaBisaTh GOpMYIIbI OKCHUIOB, KUCTIOT,
OCHOBaHMH, COJICH M Ha3bIBaTh UX

110 MEXTyHAPOIHON HOMEHKIAType.
[Iporuo3upoBath CBOMCTBA BEIICCTB

Ha OCHOBE OOIUX XUMHUYCCKUX CBOICTB
M3YUYEHHBIX KJIACCOB/TPYIII BEILIECTB,

K KOTOPBIM OHU OTHOCSITCAL.

CocTaBisiTh MOJIEKYJIIPHBIC YPAaBHEHUS
peaKuui, WIUTIOCTPUPYOLIUX
XAMUYECKHE CBOMCTBA M CITOCOOBI
MOJTYYEHHUSI BEIIECTB U3YUECHHBIX
KJIACCOB/TPYIIII, a TAKKE
MOATBEPKIAIOIINX T€HETUUECKYIO
B3aUMOCBSI3b MEXKy HUMH.
ITpou3BOANTH BEIYMCIICHUS

110 YPABHEHUSIM XUMUYECKUX PEaKIIHi.
[InaHnpoBaTh U OCYIIECTBISATH

Ha MPAKTUKE XUMUYECKHUE
AKCIIEPUMEHTHI, TPOBOAUTH HAOJIOICHHUS,
JieJIaTh BBIBO/IBI TIO pe3yJibTaTam
SKCIIEPUMEHTA MIPHU MPOBEICHUN
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Xumuueckuii Ikcnepumenm:
Jlemoncmpayuu.

OO6pa31bl HEOPraHUYECKUX BEIECTB
Pa3JIMYHBIX KJIACCOB.

OMNBITHI, WIUTFOCTPUPYIOIIUE XUMUUECKHE
CBOMCTBA KJIACCOB HEOPTraHUYECKUX
BEILIECTB.

JlabopamopHvie onvimol

Ornpenenenue pacTBOPOB KUCIIOT

Y 1IEJI0YEH C TOMOIIBIO MHIUKATOPOB.
N3ydeHne B3auMOIEUCTBUS KUCIIOT

C METAJJIAaMHU, PEAKIUA HEUTPATU3ALINH.
BzaumopericTBre pactBopa CepHOU
KUCIOTHI ¢ okcusioM Menu (II).
[TonyueHne HepacTBOPHUMBIX OCHOBaHUH.
BriTecHeHrEe 0JTHOTO MeTasIa APYTrUM
13 pacTBOpA COJIU.

Ilpaxmuueckas paboma

Ne 6. Pemienue skcriepuMeHTaTBHBIX
3aaa4 1o teMe «BaxxHeimme kinaccel
HEOPTaHUYECKUX COCAUHEHUI.
Buviuucnenusa:

[0 YPaBHEHUSAM XUMUYECKOW PEaAKIUU:
KOJIMYECTBA BEIECTBA, 00heMa, MACCHI
110 U3BECTHOMY KOJINUECTBY BELIECTBA,
00BeMy, Macce peareHTOB

WJTU TIPOJTYKTOB PEAKIINU

71a00paTOPHBIX OIBITOB U MPAKTUYECKHUX
pabor.

CrnenoBarth mpaBuiiam 0€30MaCHOM
paboThI B 1a0OpaTOPUHU

IIPY UCTIOJIb30BAaHUU XUMUIECKOM
MOCY/IbI U 000PYTOBAHUS.

BricTpauBath pa3BepHyThIC TUCEMEHHBIS
U YCTHBIE OTBETHI C OTIOPOI

Ha MHGOPMAIIUIO U3 yUeOHUKA

U CIIPABOYHBIX MAaTE€pUAJIOB, IPAMOTHO
VICII0JI30BAaTh U3YUEHHbBIN TOHATUNHBIN
amnmapar Kypca XuMuu

Hroro no pazgeny:
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Ilepuoaunuecknii 3axoH u Ilepnoguyeckasi cucrema xumudeckux 1emMeHToB /I, U. MenaeneeBa. CTpoeHne aToMoB.
Xumnueckas cBsi3b. OKUCIUTEIbHO-BOCCTAHOBUTE/IbHbBIC PeaKIIUN

3.1 | [lepuoauueckwii
3aKOH

u [lepronnueckas
cucTeMa
XAMHAYECKUX
2JIEMEHTOB

Ctpoenue atoma

J1. 1. MeHneneena.

7

[lepBble MOMBITKU KJaccuDUKATUN
XUMUYECKUX 37eMeHTOB. [loHsaTHE

O rpynmnax CXOJIHBIX 3JIEMEHTOB
(LIETTOYHBIE U IIETOYHO3EMEIIbHbBIE
METAaJLJIbl, TAJIOTEHBI, UTHEPTHBIE T'a3bl).
DneMeHThI, KOTOpble 00pa3yroT
aMmdoTepHbIE OKCUJIBI U TUAPOKCHUJIBI.
[lepnonnueckuii 3akoH. [lepnognyeckas
CUCTEMa XUMHUYECKUX AJIIEMEHTOB

J.N. MenneneeBa. Koporkonepuoanas
U JUIMHHOTIEPHOIHAsL (POPMBI
[leproauyeckoil CUCTEMbI XUMHUYECKHUX
anemeHToB /[.1. Menaeneesa. [lepuosl
Y rpynnbl. PU3NYECKUN CMBICI
MOPSIAKOBOIO HOMEPA, HOMEPOB MEPHO/Ia
Y TPYIIIHI AJIEMEHTA.

Crpoenue aroMoB. COCTaB aTOMHBIX
anep. M3oromnsl. Dnexkrponsl. CTpoeHne
AIIEKTPOHHBIX 000JI0UEK aTOMOB MIEPBBIX
20 XMMHUYECKHX BJIEMEHTOB
ITepunoauueckoi CUCTEMBI

J.N. MenneneeBa. XapakTepuCTUKA
XUMHYECKOTO AJIEMEHTA

T10 €T0 NOJIOKEHUIO B [Ieprnoanyeckoit
cucrteme .. Menneneena.
3aKOHOMEpPHOCTH U3MEHEHUS painyca

PackpeIBaTh CMBICI NEPUOTUUECKOTO
3aKOHa.

OnuceIBaTh CTPOCHHE TAOIHULIBI
«llepuonueckas cuicTeMa XUMHYECKHUX
anemeHToB /.M. MeHaeneeBay.
MopnenupoBaThk CTPOEHHE aTOMa,
JSHEPreTUYECKUX YPOBHEU U ITOyPOBHEN
MIPU TTIOMOIIM PUCYHKOB, DJIEKTPOHHBIX
KOH(UTypaluii U 371€KTPOHHO-
rpaguieckux GopMyIL.

[TosicHATh hU3NYECKUN CMBICIT
IIOPSIAKOBOIO HOMEPA, HOMEPOB IIEpUOA
Y TPYIIIIBI AJIEMEHTA.

XapakTepu3oBaTh XUMUYECKUE PTIEMEHTBI
IIEPBBIX TPEX MEPUOJIOB, KAJIUM, KAJIbIUN
Y UX COETMHEHUS T10 MTOJIOKEHUIO

B [lepunonnueckont cucreme

.. Menneneena.

OOBACHATH 00IIIME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB XUMHYECKUX
3JIEMEHTOB (U3MEHEHHUE PaNyCOB
aTOMOB, JIEKTPOOTPULATEILHOCTH,
BAJICHTHOCTH) U UX COEIUHEHUI

B IIPE/iesiaxX MaJbIX MEPHUOJIOB U TTIABHBIX
INOATPYIII C YYETOM CTPOEHHUSI UX
aTOMOB;
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aTOMOB XMMHUYECKUX 3JIEMEHTOB,
METANTMYECKUX U HEMETAUTMYECKUX
CBOWCTB I10 TPYNIIaM U IIEPUOJIAM.
3nauenue [leproauyeckoro 3akoHa

u lleproanueckor CUCTEMbI XUMUYECKUX
AJIEMEHTOB JIJIsl Pa3BUTHUS HAYKH U
npaktuky. /.M. Mennenees — ydueHslit
Y rpakJIaHuH.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

B3aumoelicTBHE TUAPOKCH/ A ITMHKA

C pacTBOpaMu KUCJIOT U IIET0YEH.
MoaenupoBaHue CTPOCHUS MOJIEKYJT
IIPY ITIOMOIIM PUCYHKOB, MOJENEN,
AIIEKTPOHHBIX U CTPYKTYPHBIX GOPMYIIL.
Ta6nuna «llepuonnueckas cucrema
XHMHYECKUX DJIEMEHTOB

JI.1. MeHnpeneeBay.

JlabopamopHvie onvimoi
O3HakoMJIeHHE C 00pa3laMi METAJIJIOB
1 HEMETAJIJIOB

YyacTBOBaTh B COBMECTHOM padboTe

B [1Ap€ WJIU TPYIIIIE.

BricTpanBaTh pa3BepHyThIE IICHbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha HH(OPMALIKIO U3 YI4eOHUKA U IPYTHX
VCTOYHUKOB, B TOM unciie MlHTepHeTa

3.2

XUMHYECKasl CBA3b.
OKHCIINTENBHO-
BOCCTAHOBHUTEIILHBIC
peakiuu

XumMmudeckas cBsa3b. KoBajneHTHas
(TmoJisipHAst U HEMOJISIPHAST) CBA3b.
DJIEKTPOOTPHUIIATEIILHOCTh XUMUYECKUX
snemenToB. MonHas cBsa3b. CTeneHn
okuciaeHus1. OKUCINTEIBHO-
BOCCTAHOBUTEJbHBIE peakiuu. [Iporecchbl

PackpbIBaTh CMBICII H3y4aeMbIX MOHATUH.
OnpenensaTh BUJI XMMAYECKON CBSI3U

B COCJIMHCHUU.

MoaennpoBaTh CTPOCHUE MOJIEKYJT

IIpY IIOMOILU PUCYHKOB, MOJEJIEH,
3JIEKTPOHHBIX U CTPYKTYPHBIX (hOPMYIL.
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OKHCIICHHS] 1 BOCCTAHOBJICHHS.
OKHCIUTENN U BOCCTAHOBUTEH.
XHUMUYECKUHN IKCIIEPUMEHT: U3YUECHUE
00pa3IioB BEIIEeCTB METAJIIIOB

Y HEMETAJIJIOB, B3aUMOICHCTBUE
TUIPOKCH/IA LIMHKA C pAaCTBOPaMU KUCIIOT
Y LIEJI0YEN, ITPOBEICHUE OIBITOB,
WJUTIOCTPUPYIOLIUX TPUMEPBI
OKHUCJIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakiuu
Pa3NOKEHUSI, COSTUHEHUS ).
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OMBITHI, WUTIOCTPUPYIOIIUE TPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakuu
Pa3JIOKEHUsI, COCAMHEHUS)

Hcnonp30BaTh XUMUYECKYIO CUMBOJIUKY
JUTSI COCTaBIICHUS (POPMYIT BEIIECTB,
3JIEKTPOHHOTO OajaHca peakiui.
Ornpenensitb CTENEHb OKUCIECHUSI aTOMOB
XUMHUYECKUX IJIEMEHTOB 110 hopMyIam
Y COCTaBIJIATH (POPMYJIbI OMHAPHBIX
COCIMHEHUH IO CTETIEHU OKHUCIICHUS
aTOMOB XMMHUYECKHUX 3JIEMEHTOB.
Ornpenensitb OKUCIUTEND U
BOCCTAHOBUTENb. PaccTaBisiTh

KO3 PUITMEHTHI B CXeMax MPOCTHIX
OKHCIUTENBHO-BOCCTAHOBUTEIBHBIX
peaKuuii METOJIOM 3IEKTPOHHOTO
OanaHca.

Habmtonath XMMUYECKHE OTBITHI

10 IJIaHy, aHAJIU3UPOBATH U JIeTaTh
BBIBOJIBI.

HUcnons3oBate UKT gag co3panus
MOJIEJIEN, MOATOTOBKU TPE3EHTALINH,
JOKJIAJIOB TIO TEME.

BricTpanBaTh pa3BepHyThIE TUCbMEHHBIE
Y YCTHBIE OTBETHI C ONIOPOU

Ha UH(}opMaLHIoO U3 yueOHUKA U IPYTUX
HMCTOYHUKOB, B TOM uucie MutepHera

Wroro o pazaeny 15
PesepBHOE BpeMs 3
OBIIEE UMCJIO YACOB 68
[10 ITPOI'PAMME
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9 KVIACC

Ne
/11

HaumenoBaHue
pa3aenoB U TEM
y4eOHOro npeaMera

KomnuectBoO
YacoB

Coneprxkanue o0yueHus

OCHOBHBIE BUIBI A€ATEILHOCTH
oOy4Jaronuxcs

BelHeCTBO H XUHMHYIECCKUE PECaKIINMU

11

IloBTOpEeHUE

U yriayOseHue
3HAHUN OCHOBHBIX
pa3aenoB Kypca

8 kiacca

5

[Iepnonnueckuit 3akoH. Ilepuonnueckas
CHUCTEMa XMMHUYECKHUX JIEMEHTOB

J.1. Menneneera. CTpoeHrE aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB
XMMHUYECKHUX JIEMEHTOB MEPBBIX TPEX
NIEPUOJIOB, KaIusl, KaJblUs U UX
COE€IUMHEHHUN B COOTBETCTBUU

C MOJIOKEHUEM IJIEMEHTOB

B [lepnoanueckon cucremMe U CTpOCHUEM
UX aTOMOB.

CrpoeHue BellecTBa: BUbl XUMUYECKON
CBSI3U. TUIBI KPUCTATUTMYECKHUX
pELIETOK, 3aBUCUMOCThH CBOMCTB
BEIIIECTBA OT THUIMA KPUCTATUTMYECKOU
PELIETKH U BUJA XUMAYECKOU CBSI3H.
Knaccudukanus u HoMeHKIIaTypa
HEOPraHUYECKHUX BEIIECTB. XUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCSILIMXCS

K Pa3JIMYHbIM KJIaCCaM HEOPTaHUYECKUX
COCJIMHECHMI, TEHETUYECKasl CBSI3b
HEOPraHUYECKHUX BELIECTB.

XapakTepu30BaTb XUMHYECKHUE SJIEMEHTBI
MIEPBBIX TPEX MNEPHUOJIOB, KAIHS U KaIbIUs
10 UX NOJIOKEHUIO B [leprnoanueckoit
cucteme /1. 1. Menpaeneena.
KinaccudunmpoBaTs 1 Ha3bIBaTh
HEOPraHUYECKHUE BEUIECTBA U3YUCHHBIX
KJIACCOB.

OnuceiBaTh 00IIUE XUMUYECKUE
CBOMCTBA BEIIECTB PA3JIMYHBIX KJIACCOB,
MOATBEPAKAATh CBOMCTBA MPUMEPAMHU
MOJIEKYJISIPHBIX YPABHEHUN XUMUYECKUX
peaKkum.

OnpenensTe BUJ XUMUYECKOU CBSI3H

Y TUII KPUCTAJTTMYECKON PEIIETKH
BEILIECTBA.

IIporao3upoBarth CBOMCTBA BELIECTB

B 3aBUCUMOCTH OT UX CTPOCHHUSI.
BricTpauBaTh pa3BepHyThIE TUCEMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha THGOPMAIIHIO U3 yUeOHNKA

Y CIIPaBOYHBIX MAaTE€PUAIOB, TPAMOTHO
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Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

03HAaKOMJICHUE C MOJIETSIMU
KPUCTAJUIMYECKUX PEMIETOK
HEOPraHWYECKHX BEIIECTB — METAJUIOB
1 HeMeTaJuioB (TpaduTa u amMasa),
CJIOKHBIX BELIECTB (XJIOPUAA HATPHS)

HCIIOJIb30BaTh U3YUYECHHBIN MOHATUNHBIN
armapar Kypca XuMuu

1.2

OcHOBHEBIE
3aKOHOMEPHOCTH
XAMHAYECKUX
peakuui

Krnaccudukanuys XuMU4ecKux peakiui
10 pa3JIMYHBIM IPU3HAKAM (I10 YHCITY

Y COCTaBY yYaCTBYIOILIUX B pEAKLIUU
BELIECTB, M0 TEMI0BOMY 3 (DEKTY,

110 U3MEHEHUIO CTENIEHEN OKUCIICHUS
XUMUYECKUX JIEMEHTOB,

10 00paTUMOCTH, 10 Y4aCTHIO
KaTajn3aropa). IK30-

Y DHJIOTEPMHUYECKUE PEAKIINH,
TEPMOXUMHUYECKHE YPABHEHUS.
[ToHsTHE O CKOPOCTH XUMHUUECKON
peakuuu. [TonsiTue 06 0OpaTUMBIX

U HEOOPaTUMBIX XUMUYECKUX PEAKIIHSIX.
[ToHsiITHE O TOMOT€HHBIX U FE€TEPOTr€HHBIX
peakiusx. [londarue o karamse.
IToHsATHE O XMMHUYECKOM PAaBHOBECHH.
@DaKTOpPHI, BIUAIOLIME HA CKOPOCTh
XUMUYECKON peakKIy U MOJIOKEHHE
XUMHUYECKOTO PABHOBECHS.
OKHCIUTENTBHO-BOCCTAHOBUTEIILHBIE

PackpbIBaTh CMBICI U3y4aeMbIX TOHATHH
Y IPUMEHSTH 3TU NOHATHUS IPU ONIUCAHUU
CBONCTB BELIECTB U UX MPEBPAILLECHUN.
KnaccuduiupoBath XuMu4ecKkue
PEaKLMH 110 Pa3JIUYHBIM ITPU3HAKAM.

Y craHaBIMBaTh 3aBUCUMOCTD CKOPOCTH
XUMHUYECKON PEAKIMK OT Pa3Iu4HbIX
(hakTOpOB.

IIporao3upoBaTh BO3MOKHOCTH
IIPOTEKaHUS XUMHUYECKUX IIPEBPALLICHHI
B PA3JIMYHBIX YCIOBUSX.

OnpenensiTe OKUCIUTEID

1 BoccTtaHoBuTenb B OBP.

CocTaBisATh 3JIEKTPOHHBIN OasiaHc
peaxkuuu.

[Tpon3BOANTH BEIYHCIEHUS

M0 XUMUYECKUM YPABHEHHSIM.
VYyacTBoBaTh B COBMECTHOM padoTe

B IIape WJIU TPYIIIIE.

BricTpanBaTh pa3BepHYThIE IMCbMEHHBIE
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peakiMu, SJIEKTPOHHBIN OallaHc
OKHCITUTENbHO-BOCCTAHOBUTEILHOMN
peakuun. CocTaBlIeHUE YPABHEHUI
OKHCITUTENBHO-BOCCTAHOBUTEIBHBIX
peakIuii C UCMOIb30BaHUEM METO/1A
AJIEKTPOHHOTO OajaHca.

Xumuyeckuii IKCnepumenm:
Jlemoncmpayuu:

HccnenoBanue 3aBUCUMOCTH CKOPOCTH
XUMHYECKON peakuuu OT BO3AECHCTBUS
pazIUYHBIX (AKTOPOB.

OnBbIThI, WUTFOCTPUPYIOLIUE IPUMEPDI
OKHCIIUTENBHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakuuu
Pa3JIOkKEHUsI, COCTUHECHMUS ).
Buiuucnenus:

KOJIMYECTBA BEIIECTBA, 00BEMA U MAaCChI
peareHTOB WK MPOIYKTOB MO
YpaBHEHUSIM XUMUYECKUX PeaKIui

Y YCTHBIE OTBETHI C ONIOPOU

Ha H(pOpPMaIIMIO U3 yueOHUKA

Y CIIPABOYHBIX MaTEPHUAJIOB, TPAMOTHO
WCIIOJIb30BaTh U3y4YEHHBIN TOHATUHBINA
amnrmapar Kypca XuMHAH

1.3

DNEKTPONUTHYECKAs
JTUCCOITHAITHSI.
XHUMUYECKUE
peakuuu

B pacTBOpax

Teopus 3JIEKTPONTUTUYECKON
JTUCCOLAALINU. DIIEKTPOIUTHI

Y HERJIEKTPOJIUTHL. KaTHOHBI, aHUOHBI.
MexaHn3M AUCCOIMAIIUN BEILIECTB

C Pa3IMYHBIMU BUJIAMH XUMUYECKOU
cBsi3u. Crenens quccounanuu. CUabHbIe
U c1a0bIe SIEKTPOIIUTHI.

Peaknuu noHHoro oomMeHa. Y ciioBus

PackpbIBaTh CMBICIT U3y4aeMbIX IOHATHH,
a TaKXKe CMBICII TEOPUU
AIEKTPOJIUTHYECKON JUCCOLHALMH.
OOBSICHATH TPUYMHBI
3JIEKTPONPOBOAHOCTH BOAHBIX PACTBOPOB
BEILIECTB, Pa3IU4aTh CJa0ble U CUIIbHBIC
AIEKTPOJIUTHI.

CocCTaBTh YpaBHEHUS JUCCOIUALIAN
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IPOTEKaHMs peakiuii HOHHOTO OOMEHa,
TIOJTHBIE Y COKPAIllCHHbIE HOHHBIE
ypaBHeHUs peakiuii. CBONCTBA KUCIIOT,
OCHOBAHUU U COJIEN B CBETE
MPEJCTABICHUI 00 JIEKTPOIUTUUECKOMN
nucconuanv. KauecTBeHHbIE peakiiuu
Ha WoHbI. [lonsATHE O THApPOIU3E

coJiei.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

Hccnenosanue 31eKTpONPOBOHOCTH
pacTBOPOB BEIIECTB, IIpoliecca
JTUCCOLUALINY KUCIIOT, IIeJI0Ye

1 coJiel (BO3MOXHO MCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB).

OnbITI, WUTIOCTPUPYIOIINUE MPU3HAKU
IPOTEKaHUs peakIMil HOHHOTO OOMeHa
(oOpa3oBaHue ocajka, BbIJIEJICHUE Ta3a,
00pa3oBaHUE BOJIbI).

Pacnio3naBanue HEOPraHMYECKUX
BEILIECTB C MOMOILBIO KAYECTBEHHBIX
peakiuii Ha UOHBI.

Jlabopamopnuwiii onvim:

N3ydenune npu3HaKoB MPOTEKAHUS
peakIu HOHHOTO 0OMEHa B pacTBOpax
AIEKTPOIUTOB (C 00pa30BaHUEM OCaJIKa,

BBIJICJICHUEM Ta3a, 00pa30BaHUEM BOJIbI).

KHUCJIOT, IIIeJI0YEH U COJICH, MOJIHbIC

Y COKpAIllCHHbIC MOHHBIE YPABHECHHUS
XUMUYECKUX PEaKIil HOHHOrO OOMEHa,
KpaTKHE UOHHBIC YPABHEHUS MPOCTHIX
pEAKIHM TUAPOIIN3a COJIEH.
XapakTepru3oBaTh OOIINE XUMHICCKHE
CBOMCTBA BEIIECTB PA3IMYHBIX KJIACCOB
Ha OCHOBE TEOPHUU AJIEKTPOJIUTHIECKON
IYCCOLMALINN; TIOATBEPAKAATh CBOMCTBA
MIPUMEPAMH MOJIEKYJISIPHBIX U MOHHBIX
YPaBHEHUN XUMHUYECKUX PEAKIUU.
Pemiats sxcriepuMeHTaIbHBIE 3a4a4H

10 TEME.

[InaHupoBaTh U OCYIIECTBIATH

Ha MPaKTUKE XUMHUECKUE
AKCTIIEPUMEHTHI, TPOBOAUTHL HAOJIOICHMUS,
JienaTh BBIBOJIBI IO pe3yJibTaTam
AKCIIEPUMEHTA MPU MPOBEICHUU
J1a00PATOPHBIX OMBITOB U MPAKTUIECKUX
pabor.

CrnenoBaTh mpaBuiIamM 6€30MaCHOM
paboThI B J1abopaTopuu

MIPU UCTIOJIb30BAHUU XUMUYECKON
MOCY/IbI ¥ 000PYI0BAHMUSI.

[TpoBOANTH BBEIYUCICHUS IO XUMUYECKUM
YpaBHEHUSIM.

VYyacTBoBaTh B COBMECTHOM padoTe
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Ipaxmuueckas paboma:

Ne 1. Pemenue akciepuMeHTATBHBIX
3a/1a4 10 TEME.

Buviuucnenus:

10 YPABHEHUSIM XUMUYECKUX pEaKIni

B [1ape WU TPYIIIE.
BricTpanBaTh pa3BepHYThI€ TUCEMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOH

Ha UH(OpMaIHIO U3 yUeOHUKA U IPYTUX
MCTOYHUKOB UH(OPMALIUY, B TOM YHCIIE
HNurepnera

Hroro no pazneny

17

HemeTaabl M MX COeIMHEHUA

2.1

OOmras
XapaKTEePUCTHKA
XAMHAYECKUX
2JIEMEHTOB
VIIA-rpynmnsl.
I"anorenn!

OO611ast xapaKTepUCTHKA TaJIOT€HOB.
Oco00EeHHOCTH CTPOEHHUS ATOMOB,
XapaKTEepPHbIC CTETICHU OKUCIICHUS.
CrtpoeHue u puznuecKkrue CBOMCTBa
MPOCTHIX BEIIECTB — T'aJIOTE€HOB.
XUMHAYECKHE CBOMCTBA HA IPUMEPE
xJiopa (B3auMOJICUCTBUE C METAJIJIaMU,
HEMETAJUIAMHU, [IEJT0YaAMM ).
XnopoBojopoa. ConsiHas KUCIOTA,
XUMUYECKUE CBOMCTBA, IMOJTyYCHHE,
npuMeHeHue. JlercTerue xiaopa

U XJIOPOBOJOPO/Ia HA OPraHUu3M
yeJioBeKa. BaxkHenme XJI0puibl U UX
HaXO0XJICHUE B TIPUPOJIE.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OnbIThl, OTpaxkaroume Gpuanyeckue

U XUMUYECKHE CBOMCTBA TAJIOTEHOB U UX
coeMHEHU (BO3MOKHO UCTIOJIb30BaHUE

OOBsICHATH 001THE 3aKOHOMEPHOCTU

B I3MEHEHHUH CBOICTB HEMETAIIJIOB U UX
COEMHEHNH B MPEIENIax MaJIbIX
MIEPUOJIOB U TJIABHBIX MOTPYIIT
[Tepuoanueckoi CHCTEMBI XUMHYECKHIX
AJIEMEHTOB C YY€TOM CTPOCHHS UX
aTOMOB.

Xapaktepu3oBaTh (PU3UUECKUE

Y XUMHYECKHE CBOWCTBA MPOCTHIX
BEII[ECTB TaJIOTEHOB (Ha MPUMEPE XJI0pa)
Y CJIOKHBIX BEIIECTB (XJIOPOBOJOPO/IA,
XJIOpHJIa HATPHs), CIIOCOOBI UX
MOJIy4eHUS!, IPUMEHEHUE U 3HAUCHHE

B IIPUPOJIC U JKU3HH YEIIOBEKA.
OmnpenensTh XJIOPUA-UOHBI B PACTBOPE.
[ImanrpoBaTh M OCYIIECTBISATH

Ha TIPAKTUKE XUMUYICCKUC
HKCIIEPUMEHTHI, TPOBOAUTH HAOTIOICHUS,
JieNIaTh BBIBOBI IO pe3yJbTaTaM
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BUJICOMATEPHAIIOB).

O3HakomiieHHe ¢ 00pa3laMu XJIOPHIOB
(raJIoreHu10B).

JlabopamopHuwiii onvim:

N3ydenune cBOMCTB CONSTHON KUCIIOTBI.
[IpoBeneHre KaueCTBEHHBIX pPeaKIuii
Ha XJIOPUJI-UOHBI.

lIpakmuueckas paboma

Ne 2: TlomyueHue COJITHOM KMCIIOTHI,
VU3YYEHHE €€ CBOWCTB.

Buviuucnenus:

10 YPABHEHUSAM XUMHUYECKHX PEAKIIUH,
€CJIM OJIH U3 PEareHToB JaH B U30bITKE

HKCIIEPUMEHTA TP MPOBEJICHUU
71a00pPaTOPHBIX OIBITOB U MPAKTHYECKIX
pabor.

CrnenoBaTh mpaBuiIaM O€30MaCHOM
paboThl B 1abopaTopuu

IIPY UCTIOJIb30BAHUY XUMUYECKON
MOCY/Abl U 000PYAOBAHUS.

BricTpanBaTh pa3BepHyThI€ TUCEMEHHBIE
U YCTHBIE OTBETHI C OTIOPOI

Ha MHGOPMAIIMIO U3 yUYeOHUKA

Y CIIPAaBOYHBIX MAaTEpUAJIOB, TPAMOTHO
HCIO0JIb30BaTh N3YYEHHbIN MOHSITUNHBIN
anmapar Kypca XuMHUH

2.2

Oobmas
XapaKTepUCTHKA
XUMHUYECKHUX
AJIIEMEHTOB
VIA-rpynmnst. Cepa
U €€ COCIMHEHHUS

OO6m1ast xapaKTepUCTHKA 3JIEMEHTOB
VIA-rpynnel. OcCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEepPHbIE CTEIICHU
OKHCIICHUSI.

CrpoeHnue u puznueckre CBOMCTBA
MPOCTHIX BEIIECTB — KUCIIOPOJIA U CEPHI.
AJIOTpOIHBIE MOU(PUKALIMY KUCIOpOAa
U cepbl. XMMUYECKHUE CBOMCTBA CEPHI.
CepoBo10po/I, CTpOCHUE, PU3HUCCKUE

Y XMMUYECKUE CBOMCTBA.

OKcubl cepbl Kak MPEeCTaBUTENH
KHCJIOTHBIX OKCH/JIOB.

Cepnas kucnota, Gpu3ndecKue

¥ XMMUYECKHE CBOMCTBA (00IIHe KaK

OOBICHATH 0011IHE 3aKOHOMEPHOCTHU

B U3MEHEHUU CBOMCTB AJIEMEHTOB
VIA-rpynmnsl 1 UX COEAMHEHUHN C YYETOM
CTPOEHUS UX aTOMOB.
XapakTepuszoBaTh PU3NUYECKUE

Y XUMUYECKHE CBOMCTBA TPOCTOTO
BEIIECTBA CEPHI U €€ COCTMHEHUI
(cepoBoIOpO/Ia, OKCUAOB CEPBI, CEPHOU
KHCJIOTBI, CyJIb(PaToB), CITIOCOOBI X
MOJTYYEHHUS], HPUMEHEHUE U 3HAYCHUE
B IPUPOJE U )KU3HU YETIOBEKA.
Onpenenars HATUYUE CYJIb(paT-NOHOB
B PacTBOpE.

OOBACHATH CYITHOCTh SKOJIOTUYECKIX
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IPEICTaBUTEIIS KJIACCa KUCIIOT
U crieruduaeckue). XUMHIECKHE
peakiuu, Jexariiue B OCHOBE
MPOMBIIIJICHHOTO CII0C00a MOJTy4YeHus
cepHoii kucioTsl. [Ipumenenue. Conn
CEpHOI KUCIOThI, KAUECTBEHHAS PEaKIUs
Ha cynb(aT-noH.

Haxoxzaenue cepbl 1 €€ COeTMHEHUI

B pupoje. XUMUYECKOE 3arpsi3HEHUE
OKpY’KaIOLIEH Cpeibl COETUHEHUSIMU
cepbl (KUCIOTHBIE TOXKIH, 3arPsI3HEHNE
BO3]lyXa U BOJJOEMOB), CITIOCOOBI €T0
IPEIOTBPALICHUS.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

O3HakomIIeHHE ¢ 00pa3laMu Cephl U ee
COeMHEHUAMU (BO3MOYKHO
WCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
Habmronenue npoiiecca oOyriivBaHus
caxapa InoJi IeiCTBUEM
KOHIIEHTPUPOBAHHON CEPHOU KUCIIOTHI.
JlabopamopHvie onvimoi:

N3yyeHne XuMU4eCKnX CBOMCTB
pa30aBIEHHON CEPHON KUCIIOTHI.
[IpoBeneHre KaueCTBEHHOW peaKluK Ha
cynb(dar-uoH u HabII0ICHUE TPU3HAKA
ee MpOoTeKaHus

po0JieM, CBI3aHHBIX € epepadboTKoOM
COEIMHEHUH CEPBI.

[InaHupoBaTh U OCYIIECTBIATH

Ha MPaAKTUKE XUMHUECKHUE
AKCIIEPUMEHTHI, TPOBOAUTH HAOIIOICHMUS,
JienaTh BBIBOJIBI IO pe3yJibTaTam
AKCIIEPUMEHTA.

CrnenoBaTh mpaBuiIamM 6€30MacHOM
paboThI B J1abopaTopuu

IIPU UCTIOJIb30BAHUH XUMUYECKON
MOCY/IbI U 000PYI0BAHUSI.

[Tpou3BOANTH BBIUUCICHUS

M0 XMMUYECKUM YPABHEHUSIM.
Hcnonb30BaTh MpHU BHITIOJTHEHUN
y4eOHBIX 3aJaHUIl TEKCThl YUEOHHKA,
CIIPaBOYHBIE MaTEpPHUAIbI
(ITepuoandeckyro CUCTEMY XUMHUUECKUX
sanemenToB [I. 1. MenneneeBa, Tabmauiy
PacTBOPUMOCTH KUCJIOT, OCHOBaHUM

Y COJIEH B BOJIE, DIIEKTPOXUMUYECKUN PSJT
HaIpsHKEHUN METaJIOB).

Hcrnonb30BaTh MpH BHIMOJIHEHUT
yueOHBIX 3aJaHUI U B TIpoIECcce
HCCIIEIOBATENbCKOM 1eSITETbHOCTH
HAyYHO-TIOMYJISIPHYIO JINTEPATypy
XUMHYECKOTO COAEPKaHUs, CIIPABOYHbIE
Marepualibl, pecypchl UHTEpHETA
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2.3

Oobmas
XapaKTepUCTHKA
XUMHYECKUX
AIIEMEHTOB
VA-rpynunsl.

A3oT, hocdop u ux
COCIMHEHUS

OO6mas xapaKTepUCTUKA PJIEMEHTOB
VA-rpynibel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbIE CTEIICHU
OKHUCIICHUS.

A3OT, pacrpoCcTpaHEHUE B IPUPOJIE,
bu3HUecKre 1 XUMUYECKHUE CBOMCTRA.
Kpyrosopor a3ora B mpupoze.
AMMHaK, ero GU3NIECKUE U XUMUYECKUE
CBOMCTBA, OJIyY€HHE U IPUMEHEHUE.
Conu amMmMoHuUsI, UX PUBNIECKUE

U XUMUYECKUE CBOMCTBA, TPUMEHEHUE.
KauectBenHnas peaxius Ha HOHbBI
aMMOHHSI.

ABOTHas KUCJIOTA, €€ MOJTyYCHHE,
(bu3HYecKre 1 XUMUYECKHUE CBOMCTBA
(oOurue Kak mpeacTaBUTENs Kiacca
KHUCJIOT U crieniupruyeckue).
Hcnonb3oBaHre HUTPATOB U COJEH
aMMOHHUS B KQ4€CTBE MUHEPATbHBIX
ynoO0peHuil. XUMUYECKOE 3arpsi3HeHHE
OKPYKarOIIEH CPEbl COCTMHECHUAMUA
a3oTa (KUCIOTHBIC TOXK/IU, 3arPA3HEHUE
BO3/1yXa, IOYBBI U BOJIOEMOB).
docdop, aIoTpoITHbIE MOAUDUKAITIH
docdopa, hu3nIeCKre 1 XUMUICCKHE
cBorictBa. Oxcua pochopa (V)

u QpocdopHas kucnora, GuznIecKue

OOBSACHATH O0IIIHE 3aKOHOMEPHOCTH

B U3MEHEHUHU CBOMCTB 3JIEMEHTOB
VA-rpynnel v uX COEJUHEHHUN C y4ETOM
CTPOCHHS UX aTOMOB.

XapakTepus3oBaTh PU3NUECKUE

1 XUMHAYECKHUE CBOMCTBA IMMPOCTHIX
BelIeCTB a30Ta u ¢ocdopa u ux
COEIMHEHUI (aMMUaKa, CoJielt aMMOHUS,
a30THOM KUCJIOThI, HUTPATOB, OKCHIA
dbocdopa (V) u bochopHOit KUCIIOTHI,
dhocdaToB), cmocoObI KX MOTYUCHHS,
MIpUMEHEHUE U 3HaYCHUE B IPUPOJIC

Y KU3HU Y€JIOBEKa.

Onpenensats HOHBI AMMOHHUS U pocPat-
MOHBI B pacTBODE.

OOBACHATDH CYITHOCTD IKOJIOTHUECKUX
po0JieM, CBSI3aHHBIX C HAXO0XKICHUEM
coelMHeHUi a3ota u ocdopa

B OKpY>Karolleu cpee.

[1marrpoBaTh M OCYIIECTBISATH

Ha MPAKTUKE XUMUYECKUE
HKCIIEPUMEHTBHI, TPOBOIUTH HAOTIOICHUS,
JIeaTh BBIBOJIBI T10 PE3yJIbTaTaM
AKCIIEPUMEHTA TP MPOBEJCHUHU
71a00pPATOPHBIX OIBITOB U MPAKTUYECKOU
paboTHLI.

CrnenoBath MpaBuiIiaM 0€30M1aCHOM
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U XUMHUYECKHE CBOICTBA, MOJyUYCHHUE.
Hcnonb3oBanue GochaToB B KauecTBe
MUHEPAIbHBIX yIOOPEHUN.
Xumuueckuii IKCnepumMenm:
Jlemoncmpayuu:

O3HakoMJICHHE C PUBNIECKUMU
cBolcTBaMH a30ta, hochopa

U UX COeAMHEHUH (BO3MOXKHO
UCIIOJIb30BAaHUE BUCOMATEPUATIOB).
O3zHakomiieHHe ¢ 00pa3iaMu a30THBIX
U GhochOpHBIX YI0OpEHUH.
[Tony4yenue, cobupanue, pacrio3HaBaHUE
U U3y4YCHHE CBOMCTB aMMHAaKa.
B3anMonencTere KOHIEHTPUPOBAHHOU
A30THOM KUCJIOTBI C MEJBIO
(BO3MOXKHO HCTOJIb30BaHUE
BUJIEOMATEPHUAIIOB).

JlabopamopHvie onvimeoi:
[TpoBeneHME Ka4eCTBEHHBIX PEaKITHit
Ha MOH aMMOHU U (pocdar-noH,

U U3y4YeHHe MPU3HAKOB UX
IPOTEKAHUS.

Ipaxmuueckas paboma

Ne 3: TTonmyuenue aMMuaka, U3yueHue
€ro CBOWCTB.

Buviuucnenus:

10 YPaBHEHUSAM XUMHUYCCKUX PEaKIIni

paboThI B 1abopaTopuu

MIPY UCTIOJIb30BAHUU XUMUIECKON
MOCYJIbl U 000PYI0BAHHUS.
[Tpon3BOANTE BHIUUCICHUS

0 XUMHYECKUM YPABHEHUSIM.
Hcronp30BaTh pH BHIMTOTHEHUT
y4eOHBIX 3aJaHUI TEKCThI YICOHHKA,
CIIPaBOYHBIE MATEPUAIIBI
(IepUOANYECKYIO CUCTEMY XUMUYECKHUX
anemenToB /1. 1. Menaeneena, Tabiuiy
PacTBOPUMOCTHU KHUCIIOT, OCHOBAaHUM

U COJIEH B BOJIE, DJICKTPOXUMUYECKUM Psil
HaIpsHKEHUN METaJIOB)
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2.4

Oobmas
XapaKTepUCTHKA
XUMHUYECKHUX
AJIEMEHTOB
[VA-rpynmnsl.
Yraepon

Y KPEMHHM, U UX
COEIMHEHUS

OO6m1ast xapaKTepuCTHKA 3JIEMEHTOB
I[VA-rpynmnsl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTEIICHU
OKHUCIICHUS.

VYriepoa, amioTpoIHbIe MOAU(DUKAIIIH,
pacrpocTpaHeHue B IPUPOJIE,
dbu3HUecKre 1 XUMUYECKUE CBOWCTBA.
Ancop6uus. Kpyrosopot yriepoaa

B [IPUPOJIE.

Oxcunpl yraepojia, ux pusndeckue

Y XUMUAYECKHUE CBOWCTBA, NEUCTBUE

Ha KMBBIE OPTaHU3MBI, ITOTYYCHUE

Y IPUMEHEHUE. JKOJIOTUYECKHE
Mpo0JIeMbl, CBSI3AHHBIE C OKCUIIOM
yriepona (1V), runoresa rinodaibHOTO
MOTETUICHUS KJIIMMAaTa, TapHUKOBBII

s Pexr.

VYronbHast KUCIOTA U €€ COJH, UX
dbu3nYecKe U XUMUYECKHE CBOMCTRA,
MOJIy4YEHUE U PUMEHEHUE.
KauectBennas peakius Ha kapOoHaT-
noHbl. Mcronbp3oBanue kKapOOHATOB

B OBITY, MEJTUIIUHE, IPOMBIIIIJICHHOCTH
Y CEJIbCKOM XO35IMCTBE.
[TepBoHaUaNbHBIC TTOHSITHS

00 OpraHMYeCcKHX BEIIECTBAX KaK

0 COEJIMHEHUSIX yriiepoja (MeTaH, dTaH,

OOBSACHATH O0IIIHE 3aKOHOMEPHOCTH

B U3MEHECHUU CBOWCTB 3JIEMEHTOB
[VA-rpynnsl ¥ UX COEUHEHUH C yYETOM
CTPOCHUS UX aTOMOB.

Xapaktepru3oBaTh (PU3HMUECKUC

1 XUMUYECKHE CBOMCTBA MTPOCTHIX
BEIIIECTB yTJIepo/ia U KPEMHUS U UX
COEJIMHEHUI (OKCUIOB YIiiepoa,
YTOJIBHOM KUCIIOTHI, KApOOHATOB, OKCHA
KPEMHUSI, KPDeMHHEBOU KUCIIOTHI,
CUJIMKATOB), CIOCOOBI X MOTyYEHUS,
MIpUMEHEHUE U 3HaYCHUE B IPUPOJIC

Y ’KU3HU YEJIOBEKa.

OOBICHATH TPUIUHHO-CJICICTBCHHYIO
CBSA3b: CTPOEHUE BEIlleCTBa — CBOICTBA
— TIpUMEHEHUE — Ha pUMepax
COEIMHEHNH YIIIEpOJa U KPEMHHUSI.
OrnpenensiTe KapOOHAT- U CHIIMKAT-UOHBI
B PacTBOpE.

OOBSACHSTH CYITHOCTh IKOJIOTMYECKUX
po0JIeM, CBA3aHHBIX C HAXOXKIEHUEM
VTIIEKKUCIIOTO Ta3a B OKPYKaIOIIeH
cpere.

[TonTBepk1aTh 0COOEHHOCTH COCTaBA
OpPraHUYECKUX BEIIECTB MPUMEpPaMHU
MPOCTHIX COSAMHEHUN (METaH, dTaH,
ATUJIEH, all€TUJIEH, 3TAHOJ, TJIMLEPHH,
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STUJIEH, alleTUJICH, 9TaHOJ, TTUIEPHH,
YKCYCHasi KHCJIOTa).

[IprponHbIE ICTOYHUKH YIIIEBOAOPOIOB
(yrosae, npupoOAHbIN ra3, HeQTh),
MPOAYKTHI UX TiepepaboTku (OeH3HH),
UX POJIb B OBITY U IPOMBIIIIICHHOCTH.
[TonsiTrie 0 OMOTOTHUECKH BaKHBIX
BEIIECTBAX: JKUpax, OesKax, yrieBoaax —
U UX POJIM B KU3HM YEJIOBEKA.
MarepuaibHOE €TMHCTBO OPTaHUYECKHUX
Y HEOPTraHUYECKUX COCIUHEHUN.
Kpemuuii, ero ¢puznueckue

Y XUMHUYECKHUE CBOMCTBA, IOJyYEHNE

u npuMeHenne. CoeAMHEHUs] KpEMHHUS

B nipupoje. OO1ue npecTaBieHus

00 okcuge kpemuus (1V) u kpeMHHEBOH
KHCJIOTE.

Cunukarsl, X UCTIOJIb30BAHKE B OBITY,
MEIUIUHE, TPOMBIIIJIEHHOCTH.
Baxnelmue cTpouTenbHbIE MATEPUAIIBL:
KepaMHKa, CTEKJIO, LIEeMEHT, OETOH,
x)ene300etoH. [IpoGiiemsl 6e30macHOTO
UCIIOJIb30BAHUS CTPOUTEIBHBIX
MaTepHUAJIOB B TOBCEAHEBHOM KU3HH.
Xumuueckuii IKCnepuMenm:
Jlemoncmpayuu:

Mopaenu KpUCTAIITNYECKUX PEIIETOK

YKCYCHasl KHCJIOTa), B3aUMOCBSI3b
HEOPraHUYECKUX COCTUHEHH yriiepoia
Y OPTaHUYECKUX BEIECTB.

OnuceIBaTh posib OEIKOB, JKUPOB

U YTJIEBOJIOB B (PYHKIIMOHUPOBAHUU
’KUBBIX OPTaHU3MOB, COCTaB MPUPOTHBIX
MCTOYHUKOB YTJIEBOJAOPOIOB, UX POJIb

B OBITY U POMBIIIUIEHHOCTH.
[IpoBOIUTH BBIYMCIICHUS 110 YPAaBHEHUSIM
XUMHUYECKUX PEaAKIIH.

[1manupoBaTh U OCYIIECTBIATh

Ha MPAKTUKE XUMUYECKUE
HKCIIEPUMEHTHI, TPOBOIUTH HAOIIOICHUS,
JieNIaTh BBIBOJIBI IO PE3yJIbTaTaM
HKCIIEPUMEHTA TIPU TPOBEICHUH
71a00PaTOPHBIX OMBITOB U MPAKTUYECKUX
pabor.

CrnenoBath mpaBuiaM 0€30MacHOM
paboThI B J1abOpaTopuu

MIPU UCTIOTH30BAHUH XUMUYECKOU
MOCY/IbI U 000PYI0BAHMUSI.
Hcrnonb30BaTh MpH BHIMOJIHEHUT
yueOHBIX 3aJJaHUI TeKCThl yueOHHUKa,
CIIPaBOYHBIE MATEPUAITBI
(ITepnonnyeckyro CUCTEMY XMMHUYECKHUX
sanemenToB JI. . Menneneesa, Tabmuiry
PacCTBOPUMOCTH KHUCJIOT, OCHOBAHU M
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anmasa, rpadura, QyaepeHa.
O3HaKOMIIEHHE C TPOLECCOM acOpOLUU
PacTBOPEHHBIX BEILIECTB
AKTUBHUPOBAHHBIM yTJIEM U YCTPONCTBOM
MIPOTUBOTra3a.

O3HakoMIIEHHE C TPOYKLIHEH
CUJIMKATHOUW MPOMBIIIIECHHOCTH
(Buneomatepuanbl: cuIMKaTHas
IPOMBIIIJIEHHOCTB ).

Mopenu MoJeKyI OpraHu4eCKUX
BELIECTB.

Jlabopamopmbwiii onvim:

[Tony4yenue, cobupanue, pacrio3HaBaHUE
Y U3YYEHUE CBOMCTB YIJIEKUCIIOrO Irasa.
[IpoBeneHne kKaueCTBEHHBIX PEAKIINil

Ha KapOOHAT U CUJIUKAT-UOHBI

Y U3y4YEeHHUE MPU3HAKOB UX

MPOTEKAHUSI.

IIpakmuuecxkue pabomol:

Ne 4, Tlonmy4yeHue yriekucioro rasa,
V3yYEHHUE €r0 CBOMCTB.

Ne 5. Pemienue skCriepuMEHTAIBHBIX
3a7a4 o TeMe «BaxxHenme HeMeTauibl
U UX COCIMHEHUSD.

Buviuucnenusa:

10 YPaBHEHUSIM XUMUYECKUX PEaKIIUN

U COJIeH B BOJIE, DIIEKTPOXUMUYECKUN P
HaIPsHKEHUI METAIIOB)

Hroro no pasgeny

25
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MeTaibl 1 X COeIMHEHHUS

3.1

OO0111e cBOMCTBa
METAJIJIOB

OO611ast xapaKTepUCTUKAa XUMUYECKUX
AJIEMEHTOB — METAJUIOB Ha OCHOBaHUH UX
nosoxkenus B [lepuoanueckon cucreme
XUMHUYECKUX DJIEMEHTOB

JI.11. MenneneeBa u CTpOEHUS aTOMOB.
Crpoenue MeTaiyioB. Metajnueckas
CBSI3b M METaJNTNYECKas
KPUCTAJUITMUECKas PEILETKA.
DNEKTPOXUMHUYECKUN Psi HAPSKEHUH
MeTaJI0B. PU3NYECKUE U XUMUUECKHE
cBoiicTBa MeTauioB. O0mIKe crocoob!
nosryyeHust Mmetayuios. [lonstue

0 KOppO3UHU METAIIJIOB, OCHOBHBIE
CIOCOOBI 3aIIMTHI UX OT KOPPO3HUH.
CmnaBsl (CTanb, YyT'yH, TIOPATIOMUHHM,
OpOH3a) U UX IPUMEHEHHUE B OBITY

Y TIPOMBIIIUIEHHOCTH.

Xumuueckuii IKCnepumMeHm:
Jlemoncmpayuu:

OO6pa3ipl METAJIJIOB U CIJIABOB.
N3ydeHnue pe3yapTaToB KOPpPO3UU
METAJIJIOB (BO3MOXHO UCIIOJIb30BAHHE
BUJICOMATEPHUATIOB).

Jlabopamophvie onvimoi:
O3znHakomiieHHe ¢ 00pa3iiaMu METalioB
U CIUIaBOB, UX (PU3NYECKUMU

PackpbIBaTh CMBICI N3y4aeMbIX TOHSATHI
Y IPUMEHSTH 3T MOHITHSI IPH OMHUCAHUU
CBOWCTB BEILECTB U UX NPEBPALLCHUM.
OOBACHATH 001IE 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB 3JIEMEHTOB-
METAJIJIOB ¥ UX COCIMHEHUH C yIEeTOM
CTPOCHHS UX aTOMOB.

XapakTepu3oBaTh CTPOCHUE METAILJIOB,
o01me GU3NIECKUe U XUMHIECKHE
CBOICTBa METAJIOB.

XapakTepu30BaTh 00ILIKE CITOCOOBI
[OJTyYEHUS] METAJLJIOB.

OnuceiBaTh C1OCOOBI 3aIUTH METAILJIOB
OT KOPpPO3UH.

CrnenoBarth mpaBuiiam 6€30MacHOM
paboThI B 1a00paTopun

IIPU UCTIOJIB30BAHUH XUMUIECKON
NOCYJIbl U 000PYI0BAaHUS.
[Tpou3BOANTH BEIYMCIICHUS

M0 YpaBHEHUSM XUMUYECKUX PEaKIInH,
€CJIM OJIUH U3 PEareHTOB COJIEPIKUT
IpUMECH.

YyacTBOBaTh B COBMECTHOM padoTe

B IIape€ WJIM TpyIIIe.

Hcnonb30BaTh Npy BHITOTHEHUN
yueOHBIX 3a/laHuM TEeKCThI y4eOHUKa,
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CBOMCTBaMHU.

Buiuucnenus:

110 YPaBHEHUSIM XUMUYECKUX PEaKIIUM,
€CJIA OJIMH U3 PEAreHTOB COACPKUT
npuMecu

CIIPABOYHBIE MaTEpPHUAIbI
(ITeppoanyeckyro cuCTEMY XMMUYECKUX
snementoB [I. 1. Menaeneesa, Tadnuiy
PacTBOPUMOCTH KHCJIOT, OCHOBAaHHM

Y COJIEH B BOJIE, DIIEKTPOXUMHUYECKHUM P
HaIpsHKEHUI METaJIOB)

3.2

Baxueiinme
METAaJUIBbI U UX
COEIMHECHUS

16

[IlenouHble METAJIIBI: TOJOKEHUE

B [leproanueckoi cucTreMe XMMHUYECKUX
anemenToB .. Menneneena,

CTPOCHHUE UX aTOMOB, HAXOXKJICHUE

B Iipupojic. PU3nuecKue 1 XUuMHUYECKHE
CBOMCTBA (Ha MpUMepe HATPUs

1 kanust). OKCUIbI U THAPOKCHUIBI HATPUS
u kanud. [I[puMeHeHune menounbIx
METAJUIOB U UX COCTMHCHUH.
[[{enoyno3eMeNbHbIE METAIbI MAarHUM

1 KaJIBIIUH: TIOJIOKEHHE

B [leproanyeckor cucteMe XMMHUYECKUX
sanemeHTOB .M. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0X/ICHUE B IIPUPO/IE.
DOU3NYECKNE U XUMHUYECKHE CBOMCTBA
MarHus 1 KaJibliusg. Baxxaelmnme
COCJIMHEHUSA KaJbIUs (OKCHUI,
TUJPOKCHU, COJTHN ). JKECTKOCTH BOBI

U CIIOCOOBI €€ YCTpaHEHUSI.

AJTIOMUHUHN: TTOJIOKEHHE

B [lepuoanueckoi cucreme

OOBACHATH 00IIIME 3aKOHOMEPHOCTH

B MI3BMCHCHHMH CBOMCTB DJIEMCHTOB-
METAaJIJIOB M UX COCIMHECHHH B IPyIINax

C YUYE€TOM CTPOEHHUS UX aTOMOB.
XapakTepu3oBaTh (PU3UIECKUC

¥ XHUMHYECKUE CBOMCTBA IIPOCTHIX
BEIIECTB METAJUIOB U UX COCITMHCHUH
(OKCHI0B, TUAPOKCHUIOB, COJICH),
CIIOCOOBI UX TIOJTYYCHHSI, TPUMEHEHUE

Y 3HaYCHUE B TIPUPOJIC U )KU3HU
YyeJIOBEKa.

YcranaBauBaTh NPUIUHHO-
CJICZICTBEHHYIO CBSI3b: CTPOCHHE
BEIllECTBA — CBOMCTBA — NMPUMECHEHHUE —
Ha IIpUMepax U3y4aeMbIX BEICCTB.
Pacno3naBaTh ¢ MOMOIIBIO KaYECTBEHHBIX
peaKIuii HOHbI METAJUIOB: MarHus,
KaJIbIUs, aTFOMUHUS, UHKA, xKere3a (1)
u xenesa (III), menu (11).

JlokasbIiBaTh aM(OTEPHBIN XapaKTep
OKCHJIOB Y THJIPOKCHIOB aJTFOMUHUS
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XUMHUYECKHUX JIEMEHTOB
JI.11. MenaeneeBa, CTpOEHHE aTOMa,
HaxoXJeHue B mpupoje. Puzndeckue

1 XUMHYECKHE CBOMCTBA aTFOMHHHUSL.
AmpoTepHbIe CBOWCTBA OKCHA

Y THIPOKCHIA ATFOMUHUS.

Keneso: nonoxenune B [leprnonnueckon
CHUCTEME XUMHUYECKHUX JICMEHTOB

.. MenneneeBa, CTpOEHHE aToMa,
HaxoJXJIeHUE B ipupojie. Dusznueckue

U XMMHUYECKHE CBOMCTBA JKele3a.
Oxcupl, TuAPOKCUIBI U coin skese3a (I1)
u xene3a (III), ux cocras, cBolicTBa

Y MOJTy4YEeHUE.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OcoOeHHOCTH B3aUMOJICHCTBHUS OKCHJIA
KaJIbIIAS M HATPHS C BOJOU (BO3MOYKHO
WCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
OxkparmBaHue MIIAMEHA HOHAMH
HATPHs, KAIHS U KaJIbIIH

(BO3MOYKHO HCIIOJIb30BAHUE
BUJICOMATEPHUATIOB).

HUccnenoBanue CBONCTB ’KECTKOU BOJIBL.
IIporecc ropeHus xene3a B KUCIOPOJIe
(BO3MOYKHO HCIIOJIb30BAHUE
BUJIEOMATEPHUAIIOB).

U IIUHKA.

[InanupoBaTh U OCYHIECTBIATH

Ha IPAKTUKE XUMUYECKUE
AKCIIEPUMEHTBHI, IPOBOIUTH HAOIIIOICHUS,
JieaTh BBIBOJIBI 10 PE3YJIbTATAM
SKCIIEPUMEHTA MIPU NPOBEIECHUN
71a00pPaTOPHBIX OIBITOB U MPAKTHYECKHUX
pabor.

CrnenoBaTh IpaBuiiaM 0€30MacHON
paboThI B 1ab0opaTopuu

IIPU UCIIOJIb30BAaHUU XUMHUYECKOM
nocyzAbl 1 000py10BaHUS.
[Tpon3BOANTH BEIYUCIICHUS

10 XUMHYECKUM YPABHEHUSIM.
YyacTBOBaTh B COBMECTHO paboTe

B Mape WK IpynIe.

BricTpauBath pa3BepHyThie TUCbMEHHBIE
Y YCTHBIE OTBETHI C OMOPOM

Ha MHPOPMALIMIO U3 yYeOHUKA

Y CIIPABOYHBIX MAaTEPUAJIOB, IPAMOTHO
VICII0JI30BaTh N3YYEHHBIN TOHATUHHBINA
arnrmapar Kypca XuMHH
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Jlabopamophvie onvimei:

[IpoBeneHre Ka4eCTBEHHBIX pPeaKIuit
Ha MOHBI (MarHus, Kajablus, aTFOMUHUS,
nuHKa, xenesa (1) u xenesa (111), meau
(IT), onucanue NprU3HAKOB UX
MIPOTEKAHUSI.

HccnenoBanne aMmpOTEpHBIX CBOHCTB
TUAPOKCUA ATTFOMUHHUS U THAPOKCHUIA
[IUHKA.

IIpakmuuecxue pabomol:

Ne 6. J)KecTKOCTh BOJIBI U METO/IBI €€
YCTpAHECHHUS.

Ne 7. PeuieHue sKCriepuMEHTAIBHBIX
3a71a4 o reMe «BakHenme MeTanbl
U UX COCUHEHUS.

Buiuucnenus:

10 YPaBHEHUSAM XUMHUYECKUX PEaKIIUH,
€CJIU OJIUH U3 PEareHTOB JiaH B U30bITKE
WJIU COJICPKUT MPUMECH;

MacCOBOM JI0JIM BBIXOJ1a MTPOTYKTa
peakiumn

Uroro no pazgeny 20
XuMHSA ¥ OKPYKAKOLIAs cpeaa
4.1 | Xumus 3 BemectBa u maTepuasl B NOBCEIHEBHON | XapaKTEPU30BaTh POJIb XUMUU

Y OKpYKarorast
cpena

KU3HU 4enoBeka. bezomacHoe
UCIIOJIb30BaHUE BEIIECTB U XUMUYECKHUX
peakuuii B ObITy. [lepBas nomoipb

B Pa3IMYHBIX cepax AesITeIbHOCTH
JIFOJeH, OCHOBHBIEC BEIIECTBA
Y MaTepuasbl, IPUMEHIEMbIC B )KU3HU
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IPU XUMUIECKUX
OXKoTax U

OTpaBJICHUSX.

XUMUYECKOE 3arpsI3HCHHE
OKpY>Karouien cpeipl (mpeaeabHas

A0IMyCTUMasl KOHLCHTpAIKMA BCIICCTB.

Poas xumun

B PELIEHUU 3KOJOTHUYECKHUX MPOOIIEM.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu.

N3yuyenue 06pa3ioB MaTepraioB
(cTexI1o, CIIaBbl METAJUIOB,
MOJIMMEPHBIE MATEPHUAIIBI)

COBPEMEHHOTO YeJIOBEKa.
OOBACHATD yCIIOBUS 0€30M1aCHOTO
MCTIOJIb30BaHUS BEIIECTB U XUMUIECKIX
peakiuii B ObITY.

AHaIM3UPOBATh U KPUTUIECKU
OTICHUBATH WH(OPMAITHIO O BIHSHUH
ITPOMBITIUICHHOCTH, CEJTLCKOTO
XO3SIMCTBA, TPAHCTIOPTA U JIP. HA
COCTOSIHHE

OKPYXaroUEn CPEbI.

YMeTb 0Ka3bIBaTh MEPBYIO MOMOIIb

IPU XUMUYECKUX 0XKOTaxX
oTpaBiieHusx. [[puHumarts ygactue B
00CYXXJIeHUH MPO0IeM XUMUYECKON U
HKOJIOTHYECKOM HAMPaBIEHHOCTH,
BBICKa3bIBaTh COOCTBEHHYIO MTO3UIINIO
1o npoodeme

¥ TIpeJTaraTh BO3MOKHBIC TTyTH €€
peIICHHS

Hroro no pazaeny: 3
PesepBHOE Bpemst 3
OBIIEE YMCJIO 68
YACOB

I10 TTPOTPAMME
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
Koau4decTBO 4acoB
Ne HaunmenoBanme pa3aesioB K n JuekTpoHHbIE (HUGPOBDbIE)
n/n U TeM MPOrpamMmbl Bcero OHTPOJILHLIC pakTiraecKue oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pa3nea 1. [lepBoHayaibHble XUMUYECKHE TIOHATHS
Xumus — BakHasi 00J1aCTh Bbubmmoreka ITOK
11 €CTECTBO3HAHUA U 5 5 https://m.edsoo.ru/7f41837c
' MIPaKTUYECKON T'JIOBAJI-JIAB https://globallab.ru/
ESITEIILHOCTH YEI0BEKA
bubnuorexa LIOK
1.2 BemecTsa n xummieckue 15 1 https://m.edsoo.ru/7f41837c
peakiiu T'JIOBAJI-JIAD https://globallab.ru/
Hroro mo pazueny 20
Pa3nen 2. BaxkHeiiune npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
butmmoreka [IOK
21 Boznyx. Kucnopon. 6 https://m.edsoo.ru/7f41837c
' ITonsarue 00 okcumax TJIOBAJI-JIAF https://globallab.ru/
bubmmoreka [JOK
2.2 Bonopon. Ionstue o 8 1 https://m.edsoo.ru/7f41837c
KHCTIOTax 1 COJIX TJIOBAJI-JIAB https://globallab.ru/
butmmoreka [IOK
23 Bopna. PactBopsl. [lonsitue 5 1 1 https://m.edsoo.ru/7f41837c
' 00 OCHOBaHUIX TJIOBAJI-JIAF https://globallab.ru/
OCHOBHBIC KIIACCHI bu6mmoreka IJOK
2.4 HEOpPraHUYECKUX 11 1 1 https://m.edsoo.ru/7f41837c
COCTMHECHUN T'JIOBAJI-JIAB https://globallab.ru/

HWroro no pazneny 30



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

Paszgea 3. [lepuognueckuii 3axon u [lepuogudeckas cucrema xummnueckux 3jaemMenToB /. U. MengeneeBa. CTpoenune aToMOB.

Xumuueckas cBsizb. OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PC€aKIuu

[Tepuoanueckuii 3aKOH U
[lepuonnueckas cucrema

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

3.1 XHMIECKHX SIIEMEHTOB . ! T'JIOBAJI-JIAF https://globallab.ru/
N. Menaeneea. Ctpoenue
aromMa
XUMHUUYECKAA CBI3b.
OxKuciIuTenpHo- bubmorexa [IOK
3.2 8 https://m.edsoo.ru/7f41837c
BOCCTAHOBHTCIILHBIC T'JIOBAJI-JIAB https://globallab.ru/
peaku
bubnuoreka LIOK
Hroro no pazneny 15 https://m.edsoo.ru/7f41837c
T'JIOBAJI-JIAD https://globallab.ru/
Bbubnmoreka IJOK
PesepBHOE BpeMms 3 https://m.edsoo.ru/7f41837c
T'JIOBAJI-JIAB https://globallab.ru/
OBILIEE KOJIMYECTBO YACOB 68

[10 [TIPOT'PAMME
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https://globallab.ru/
https://m.edsoo.ru/7f41837c
https://globallab.ru/
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https://globallab.ru/
https://m.edsoo.ru/7f41837c
https://globallab.ru/

9 KJIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/l IporpaMmb1 Beero KOﬁHTpO.HbeIe HpﬁaKanecmle 06PA30BATEILHBIC
padoThI padoTsI pecypcb
Pa3nes 1. BemecTBO 1 XMMHYeCKHE peaKIuu
bubnunoreka LIOK
11 [ToBTOpeHwue u yriydieHne 3HaHui 5 1 https://m.edsoo.ru/7f41a636
' OCHOBHBIX pa3/IeioB Kypca 8§ Kjacca I'JIOBAJI-JIAB
https://globallab.ru/
bubnunoreka LIOK
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 https://m.edso0.ru/7f41a636
' peakiui I'JIOBAJI-JIAB
https://globallab.ru/
bubmmoteka IIOK
1.3 ONEKTPONUTHYECKAs AUCCOLUALIUSL. 8 1 1 https://m.edso0.ru/7f41a636
' XHWMHUYECKUE PEAKIIUN B PACTBOPAX I'/IOBAJI-JIAB
https://globallab.ru/
Hroro no pasgeny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
but6mmorexa [IOK
21 OO11ast XxapaKTepUCTHKA XUMHYECKUX 4 1 https://m.edsoo.ru/7f41a636
' anemeHToB VIIA-rpynmnsl. ["anorenst T'JIOBAJI-JIAB
https://globallab.ru/
OO01mas XxapakTepUCTHKa XUMUYECKUX E;I@?/P/IOTega HO/I§ £412636
2.2 anemeHTOB VIA-Tpymmer. Cepa u eé 6 Ps./im.eds00. MU 2
TI'JIOBAJI-JIAB
COC/MHCHHA https:/globallab.ru/
OO11ast XapaKTepPUCTHKA XUMHYECKUX E;I@?/I’/IOTG(;(E‘ HO/I§ £412636
2.3 anemeHToB VA-Tpynmsl. A3zot, hpochop u ux 7 1 D5 [/ £so0. U 4
I'JIOBAJI-JIAB

COCOAMHCHUA

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

OO01mast XapakKTepUCTHKA XUMUIECKUX

bub6nmoreka [IOK
https://m.edsoo.ru/7f41a636

24 9/EMEHTOB IVA-rpynmsl. Yriepona u 8 JIOBATL-JIAE
KpPpEMHHU U UX COCAUHCHUS httpS//QIOba”aer/
Hroro mo pazneny 25
Pa3zgen 3. MeTa/iIbI M BX COeTUHEHU ST
bubnuoreka [IOK
o https://m.edsoo.ru/7f41a636
3.1 OO01111e cBOMCTBA METAIIJIOB 4 JIOBATL-TIAE
https://globallab.ru/
bubnuoreka [{OK
3.2 Baxkueiiime MeTamisl U UX COSIUHEHUS 16 https://m.ds00.ru/7141a636
' TJIOBAJI-JIAB
https://globallab.ru/
Hroro no pazneny 20
Pa3nes 4. Xumus u oKpy:kawmasi cpeaa
bu6nmorexa LIOK
4.1 BemiectBa 1 MaTepuansl B )KM3HU YEJIOBEKa 3 https://m.eds00.ru/7f41a636
' T'JIOBAJI-JIAB
https://globallab.ru/
Htoro mo pazneny 3
bubnunorexa LIOK
Pe3enBHOE BPEMsL 3 https://m.edsoo.ru/7f41a636
p P [JIOBAJI-JIAB
https://globallab.ru/
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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https://m.edsoo.ru/7f41a636
https://globallab.ru/
https://m.edsoo.ru/7f41a636
https://globallab.ru/
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https://globallab.ru/
https://m.edsoo.ru/7f41a636
https://globallab.ru/
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https://globallab.ru/

HOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kourpoabsnbie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpasoBaTejibHbIE
padoTshI padoThI
pecypchl
IIpenmer xumuu. Pojip XUMHUHU B 3KU3HU
1 e 1 https://m.edsoo.ru/7efb3c3c
yenoBeKka. Tena u BemecTna
2 TTousTue o MeTomax MO3HAHUS B XUMUHU 1 https://m.edsoo.ru/9f459e9a
[IpakTuueckas padora Ne 1 «IIpasuia
a00TEI B JIA0OPATOPHUH U IPUEMBL
3 P patop p 1 https://m.edsoo.ru/ab2a57ch
oOpariieHus ¢ 1a60paTOpHBIM
000pyI0BaHUEM
Yuctele BeniecTBa U cMecu. Criocod
4 HCTHIC BEIECTR fI meer. L i 1 https://m.edsoo.ru/8dffeead
pasneneHusi cMecein
[TpakTuyeckas paGora Ne 2
5 «Pa3nienenue cmeceii (Ha npumepe 1 https://m.edsoo.ru/d9adcf25
OYHUCTKHU TTOBAPEHHON COJIN)»
6 ATOMBI M MOJICKYJTBI 1 https://m.edsoo.ru/434a3592
XHUMHUYECKHE IIEMEHTEI. 3HaKH
7 1 https://m.edso0.ru/3a97f7e6
(CMMBOJIBI) XUMHYECKUX 2JIEMEHTOB
8 [IpocTeie u crnoXHBIE BELIECTBA https://m.edsoo.ru/8d153ab3
9 ATOMHO-MOJIEKYJIIPHOE YUEHHE https://m.edsoo.ru/b44af747
3aKOH ITOCTOSIHCTBA COCTABa BEIIECTB.
10 Xumuueckasi popmyna. BaneHTHOCTb 1 https://m.edsoo.ru/3adc28cl
aTOMOB XMMHUYECKHUX DJIEMEHTOB
11 OtHocuUTeNbHAs aTOMHAsI Macca. 1 https://m.edsoo.ru/fac67eel
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OTHOCUTENbHAS MOJIEKYJISIpHAsE Macca

12

13

MaccoBas J0JIs1 XUMHYCCKOT'O
9JICMCHTA B COCIMHCHHUHA

KomnuectBo Bemectsa. Moib.
MomnsipHast macca

https://m.edsoo.ru/95bch8f5

https://m.edsoo.ru/668edb4a

14

dusnueckue U XUMUYCCKUE SIBICHUS.
XuMuueckas peakuus

https://m.edsoo.ru/8b878fcf

15

16

[Ipu3Haku u ycnoBusi MPOTEKAHUS
XUMHYECKUX PEAKIUI

3akoH COXpaHCHHA MACChI BCHICCTB.
XUMHUYECKHE YpaBHCHUA

https://m.eds00.ru/84214963

https://m.edsoo.ru/aalc152d

17

Breraucnenus KOJINYECTBA, MaCChl
BCIICCTBA IO YPABHCHHUAM XUMHNYCCKUX
peakuuii

https://m.edsoo0.ru/b1656492

18

19

20

Knaccudukanmss XuMUuecKkux peakiuia
(coenuHeHus, pa3IoKeHHUs,
3aMelIeHus, oOMeHa)

M. B. JIoMOHOCOB — y4€HBIN-
sHIMKIoneauct. O0o0IIeHNE U

cUCTEMaTH3aINsI 3HAaHUH

KonrtponsHast padora Nel mo reme
«BemecTBa 1 XUMHUYECKUE PEAKLIUN»

https://m.edsoo.ru/fe58191f

https://m.edsoo.ru/213bbeaf

https://m.edsoo.ru/cc95e5ed

21

Boznyx — cmechk ra3os. Cocras
Bo3ayxa. Kucinopon — snemenT u
npoctoe Bemecto. O30H

https://m.edsoo0.ru/237315cf

22

dusnueckue U XUMUYSCKUE CBOMCTBA
KHCJIOpo/ia (peaKIuy OKUCICHUS,
ropenue). [lonsTue 06 okcuaax

https://m.edso0.ru/67245d2f
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23

CriocoObI osTy4eHHs KUCIOPOaa B
1ab0paTopuu U IPOMBIIUIEHHOCTH.
[Ipumenenue kucnopoa

https://m.eds00.ru/896247cb

24

TennoBoit 3¢ ekt xumMuaeckoit
peaKIyu, OHSATHE O
TEPMOXHUMHUYECKOM YPaBHEHHH, K30~ U
SHJIOTEPMHUUECKHUX PEAKIUIX

https://m.edsoo.ru/4d71febb

25

26

27

TorumBo (HedTh, yroias U METaH).
3arps3HeHue BO3ayXa, CIIOCOOBI €ro
MPEAOTBPAICHUS

[IpakTrueckas padota Ne 3 o Teme
«[lony4yenue u cobupanue KUCIOPO/Ia,
W3YyYEHHUE Er0 CBOMCTB)

BOI[OpOI[ — DJICMCHT U MPOCTOC
BemecTBo. Haxoxxnenue B npupone

https://m.edso00.ru/62a61752

https://m.edso00.ru/329545c9

https://m.edso00.ru/2325645f

28

duznueckre 1 XUMHUYECKHE CBOMCTBA
Bosiopoaa. [Ipumenenne Bogopoaa

https://m.edsoo.ru/ae9eb4b5

29

30

IlonsTHe 0 KMCIIOTaX U COJIAX

Crioco0bl TToTy4eHust BOAOPO/Ia B
nabopaTtopuu

https://m.edsoo.ru/d743bf8d

https://m.edsoo.ru/8dbbbc9b

31

[IpakTuueckas pabora Ne 4 o Teme
«Ilomyuenue u cobupanue BoopoJa,
W3y4YEHUE €r0 CBOMCTB)

https://m.edso0.ru/37a3324a

32

33

MossipHblii 00BEM ra30B. 3aKOH
ABorazipo

Brrunciaenus o0béMa, KOJIMYECTBA
BEILIECTBA ra3a o €ro U3BECTHOMY
KOJIMYECTBY BEIIECTBA WA 00BEMY

https://m.edsoo.ru/714a252d

https://m.edso0.ru/25858514
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34

Beruucienus 006EMOB ra3oB IO
YPaBHEHHIO pEaKllMi Ha OCHOBE 3aKOHA
00BEMHBIX OTHOILIIEHUI ra30B

https://m.edsoo.ru/ae3d2633

35

36

37

duznyeckre 1 XMMHUUECKHE CBOCTBA
BOJIBI

CocraB ocHoBanui. ITonsatue 00
WHJIUKATOpax

Bona kak pactBoputens. HacblieHHbie

W HCHACBIIICHHBIC paCTBOPLI. MaccoBas
A0JIs1 BEIECTBA B paCTBOPEC

https://m.edsoo.ru/272b514c

https://m.edsoo.ru/3d2634ef

https://m.edsoo.ru/2b19b4el

38

[IpakTuueckas padbora Ne 5 o teme
«IIpuroroBiieHrE paCTBOPOB C
ONpeACIEHHON MacCCOBOU JT0JIEN
PacTBOPEHHOTO BELIECTBAY

https://m.edsoo.ru/9f55a219

39

40

41

Kontponbnas padota No2 o teme
«Kucnopoa. Bonopoa. Boga»
Oxcuppl: cocTaB, KiaccupUKaus,
HOMEHKJIaTypa

[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
KHCIIOTHBIX, OCHOBHBIX ¥ aM(OTEPHBIX
OKCHJIOB

https://m.edsoo.ru/c1c97fe3

https://m.edsoo.ru/c321335c¢

https://m.edsoo.ru/bce52bca

42

OcHoBaHuUs: cCOCTaB, KJIacCH(pUKAIIHS,
HOMEHKJIaTypa

https://m.edsoo.ru/cad9bc8a

43

44

[TonydyeHue 1 XuMHUECKHUE CBOMCTBA
OCHOBaHU

Kucnotsr: cocras, kinaccudukaus,
HOMEHKJIaTypa

https://m.edsoo.ru/eb3b238b

https://m.edsoo.ru/c589a687

45

[TonydyeHue 1 XuMHYECKHUE CBOICTBA

https://m.edsoo.ru/d2cc4664
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KHCIIOT

46

47

48

Conu (cpeaHue): HOMEHKIIATypa,
CIOCOOBI OTYYEHHUS, XUMHUECKUE
CBOMCTBA

[IpakTrueckas padota Ne 6. Permenue
AKCIIEPUMEHTAJILHBIX 3a7a4 110 TeMe
«OCHOBHBIE KJIACCHI HEOPTaHUYECKUX
COEIUHECHUIN»

I'eneTnyeckas cBs3b MCXKAY KillaCCaMu
HCOPIraHUYCCKUX COGI[I/IHGHI/Iﬁ

https://m.edsoo.ru/66bad57a

https://m.edsoo.ru/ef5f5b6d

https://m.edsoo.ru/3eafb436

49

50

51

O06001IeHYE ¥ cUCTEMAaTU3alus 3HAHUN

KonTponbnas pabota Ne3 mo teme
"OCHOBHBIE KJIACCHI HEOPTraHUYECKUX
coeTuHeHun"

HepBHe IOIIBITKH KJ'IaCCI/I(I)I/IKaI_II/II/I

XUMHYECKHUX 3JIeMEHTOB. [IloHsaTHE O
rpyniax CXOAHbIX 3JIEMCHTOB

https://m.edsoo.ru/aedf982e

https://m.edsoo.ru/53e93cf2

https://m.edsoo.ru/45cb955f

52

[Tepuonnueckuii 3aKOH U
[Tepuoanueckas cucteMa XUMHYECKUX
anemenToB JI. 1. Menaeneera

https://m.edsoo.ru/acfe3f3c

53

54

[Iepuonsl, rpynmsl, MOATPYIIIBI
Crpoenue atomoB. COCTaB aTOMHBIX
sanaep. M3oTonsl

https://m.edsoo.ru/dd7cc851

https://m.edsoo.ru/b34e5fbl

55

CtpoeHne 371eKTPOHHBIX 000JI04eK
aToMOB 3J1eMeHTOB [leprnoanueckoit
cuctemsl /[. . MenaeneeBa

https://m.edsoo.ru/fb64d6ef

56

XapakTeprucTuKa XMMHYECKOTO
AJIEMEHTA TI0 €ro MOJI0KEHUIO B

https://m.edsoo.ru/3627afb4
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IIepnonnueckoii cucreme /1. U.
Menpeneena

3nauenue [lepuoauyeckoro 3akoHa ass
pa3BuTHUsA HayKu U npaktuku. . 1.

57 . https://m.edso0.ru/83762e95
MenneneeB — y4€HBIN, IEJArOT U
rpa)xIaHuH
PesepBusblii ypok. O0001IEHNE 1
58 CI/ICTI;MaTm:p WS 3HAHWI / bubnmorexa [JOK
. . https://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepodHas paboTa
KonTponbnas padota Ne4 mo teme
bubnuoreka [{OK
59 «CtpoeHue aroma. XUMUYECKast CBSA3hY
. https://m.edsoo.ru/00adb486
/ Beepoccuiickast mpoBepovHas paboTa
9
60 JICKTPOOTPHIIATCILHOCTS aTOMOB https://m.eds00.ru/2667a766
XUMHAYECKHUX DJIIEMEHTOB
61 Wonnas xumuueckas CBS3b https://m.edsoo.ru/2628cf49
K
62 OBAJICHTHA HOIBIPHAT XHMITHECKas https://m.edso0.ru/67fb6476
CBA3b
KoBanenTHas Hero a ecka
63 BAICHTHAA HEMOTLIPHAT XHMHUHCCKAA https://m.edsoo.ru/f32e6211
CBA3b
64 CreleHb OKHUCIEHUS https://m.edsoo.ru/fe73b9dc
0 -
65 KACIUTEIBHO-BOCCTAHOBUTEILHBIE https://m.edsoo.ru/665e2d2d
peakuuu
66 OKUCIIUTENIN ¥ BOCCTAHOBUTEIN https://m.edsoo.ru/eb264264
PesepBHelit ypok. O6001IeHNE 1
67 CHUCTEMATHU3AaIHI 3HAHUH 10 TEME https://m.edso0.ru/62539d2c
«Ctpoenne aroMa. XUMUYECKas CBS3b)
P 7 . 06006
68 C3CPBHDI YPOK ObIHeHIE 1 https://m.edsoo.ru/c8769b1b

cUCTeEMAaTH3al s 3HaAaHUU
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OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME
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9 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbBbIE
Ne Hara uudposbie
Tema ypoka Kontpoabusbie IIpakTuueckue
n/n Bcero H3yuyeHusi oOpasoBaTejibHbIE
padoTshI padoThI
pecypcbl

[Tepuonuueckuii 3aKOH.
[Tepuonuueckas cuctema

1 pHoL 1 https://m.edso0.ru/ac197bf5
XUMHUYECKUX dieMeHToR /1. 1.
MeneneeBa
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOMCTB XMMHYECKHUX 3JIEMCHTOB 1 https://m.edsoo.ru/44bdf4b2
MEPBBIX TPEX NEPUOTIOB
Knaccudukamnus n HOMeHKIIaTypa

3 uican, P 1 https://m.edsoo.ru/d96e16b9
HEOPraHUYECKHUX BEILECTB
Buap XumMu4deckoii CBSI3HM U THIIBI

4 . . 1 https://m.edsoo.ru/e39821fc
KPUCTAJUTMYECKUX PEHIETOK
KontponsHas padora Nel no reme

5 «IToBTOpEeHuUe u yriydaeHne 3HaHUH 1 1 https://m.edsoo.ru/2a531ece
OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiaccay
Knaccudukarus xuMuaeckux

6 (Vb & 1 https://m.edso0.ru/61f97329
peakuuii o pa3IMnyHbIM PU3HAKAM
[TonsATHE O CKOPOCTH XMMHYECKOU

7 peakuuu. [ToHsITHE O TOMOTE€HHBIX U 1 https://m.edsoo.ru/e73c3ef4
TETEPOTCHHBIX PEAKIIUSIX
[TonsiTHE 0 XUMHYECKOM PAaBHOBECHH.

8 ®DakTOpPHI, BIUSIIONINE HA CKOPOCTh 1 https://m.edsoo.ru/afbc35b2

XHUMHYSCKOMU PEaKIMU U IMOJIOXKCHUC
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XUMHYCCKOTI'O paBHOBECUA

10

OKHCANTENbHO-BOCCTAHOBUTEIHHBIE
peakiuu

Teopust 31EKTPOTUTHYECKON
nucconuanui. CUiibHbIE U c1a0ble
ANEKTPOJIUTHI

https://m.edsoo.ru/16ddaal?

https://m.edso00.ru/965c6a66

11

HonHbIe ypaBHEHHsI peakui

https://m.edsoo.ru/43f4b85c

12

13

14

XHWMHYECKHE CBOWCTBA KUCIIOT U
OCHOBAaHMH B CBETE IIPEICTABICHUN
00 3JIEeKTPOIIMTUIECKOH AUCCOIMALIUH

XHUMHAYECKHE CBOICTBA COIEH B CBETE
npeACTaBICHUN 00
AIEKTPOJUTUYECKON JUCCOLMAIITT

[TonsiTue o ruaponuse conen

https://m.edsoo.ru/9adee23c

https://m.edso00.ru/339ae525

https://m.edsoo.ru/be3c2519

15

16

17

O000I1IEHNE U CUCTEMATHU3AIINS
3HAHUH

ITpakTuyeckas padora Ne 1.
«Penienne 3xcriepuMeHTABHBIX
3a1au»

Kontponbnas padota No2 o teme
«DNEKTPOIIUTHYECKAS TUCCOLIUALTHSL.
XUMHUYECKUE PEaKkIK B PACTBOPaX»

https://m.edsoo.ru/78322bfb

https://m.edsoo.ru/c172d37d

https://m.edsoo.ru/2b5a2162

18

OO6m1ast XapaKTeprUCTHKA TaJOTEHOB.
XHUMHUYECKUE CBOMCTBA HA IPUMEPE
XJiopa

https://m.edsoo.ru/c3eaeb47

19

Xnoposonopoa. ConsiHast KUCIIOTa,
XMMHYECKHE CBOMCTBA, MTOJy4YeHHE,
IpUMEHEHHE

https://m.edsoo.ru/daf6b6e7

64


https://m.edsoo.ru/16ddaa17
https://m.edsoo.ru/965c6a66
https://m.edsoo.ru/43f4b85c
https://m.edsoo.ru/9adee23c
https://m.edsoo.ru/339ae525
https://m.edsoo.ru/be3c2519
https://m.edsoo.ru/78322bfb
https://m.edsoo.ru/c172d37d
https://m.edsoo.ru/2b5a2162
https://m.edsoo.ru/c3eaeb47
https://m.edsoo.ru/daf6b6e7

20

[TpakTuyeckas padora Ne 2 o Teme
«[TonyueHnue COMAHOM KUCTOTHI,
n3ydeHue e€ CBOMCTB»

https://m.edsoo.ru/9a2bd4de

21

Beruucnenus no ypaBHeHHUIM
XUMHYECKHUX PEAKIIHid, €CIIU OJIUH U3
peareHToB J1aH B U30BITKE

https://m.edsoo.ru/fa37c94c

22

23

24

OO1w1ast xapaKTepUCTHKA 3JIEMEHTOB
VIA-rpynibl

AnIoTpOmnHBIC MOAU(UKAITUN CEPBHI.
Haxoxnenue cepbl 1 €€ coeTuHeHU N
B MpUpoJie. XUMUYECKUE CBOMCTBA
cephl

CepoBomopo1, CTpOEHHUE,
¢bu3nuecKkrue U XuMHUYeCcKre CBOMCTBA

https://m.edsoo.ru/e79ebfa3

https://m.edsoo.ru/5e3339bd

https://m.edsoo0.ru/384dcc68

25

Oxcunpl cepol. CepHasi KHCIIOTA,
(bu3UYeCcKre U XUMHUYECKUE
CBOMCTBA, IPUMEHEHUE

https://m.edsoo.ru/ae5652f6

26

XHUMHYECKUE PEAKIINH, JIEIKALINE B
OCHOBE IPOMBIIIUIEHHOTO crioco0a
ITOJIyYEHUSI CEPHOU KUCIIOTHI.
XHWMHUYECKOE 3arpsi3HEHUE
OKpY>KarloIleu cpelibl COETUHEHUSIMH
cepbl

https://m.edsoo.ru/acc7d4bf

27

28

Brruncienne MaccoBOM TOJIH BEIXOJA
MPOAYKTa PEaKIuu

OO01mas xapakTeprcTUKa SJIEMEHTOB
V A-rpynibl. A30T, paclipoCTpaHEeHHE
B IIpUpoze, GU3ndYecKue u

https://m.edsoo.ru/7dac2b46

https://m.edsoo.ru/6bfdf145
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XUMHYECKHE CBOMCTBA

29

30

31

AMMuak, ero ¢puznyeckue u
XUMHUYECKHUE CBOMCTBA, MOJIYYECHUE U
MIPUMEHEHHE

[IpakTrueckas padota Ne 3 o Teme
«[Tonydyenune aMMuaka, U3y4eHue ero

CBOICTBY

A30THAas KUCIOTa, €€ (hu3ndecKue u
XUMHUYECKHE CBOICTBA

https://m.edsoo.ru/e69bfb89

https://m.edsoo.ru/f4c23a53

https://m.edsoo.ru/f2d85456

32

Vcnonp30BaHne HUTPATOB U COJIEH
aAMMOHHS B KQUECTBE MUHEPATBHBIX
ynoopeHuii. XuMudeckoe
3arpsi3HEHUE OKPYKAIOIIEH Cpeibl
COCTMHEHUSIMH a30Ta

https://m.edsoo.ru/7fbdef49

33

®docdop. Oxcun pochopa (V) u
dbocdhopnas kucnota, PU3NIECKHUE U
XMMHYECKHE CBOMCTBA, MOJTyYCHUE

https://m.edsoo.ru/c8af5f46

34

35

36

Hcnonb3oBanue GocaToB B
Ka4yecTBE MHHEPAIBHBIX yIOOpEHUH.
3arpsi3HeHue IPUPOTHON CPEIb
dbocdharamu

VYraepon, pacnpocTpaHeHHE B
npupoje, Gpu3ndeckue 1 XuMHYECKHe
CBOMCTBa

Oxcupl yriaepoaa, ux pusnueckue u
XMMHUYECKHE CBOICTBA.
DKosornyeckue npoodIeMsl,
CBsI3aHHBIE ¢ OKcuaoM yriepoaa (1V)

https://m.edso0.ru/79c51b82

https://m.edsoo.ru/eal6ee43

https://m.edsoo0.ru/a6915c¢71
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37

YrospHasg KUCIIOTa U €€ COJIU

https://m.edso0.ru/36a13d99

38

39

40

[IpakTrueckas padota Ne 4 o Teme
"IlosryueHue yrieKucioro rasa.
KavecTBenHas peakius Ha KapOOHAT-

noH"

[lepBoHayanbHbIE TOHATHUS 00
OpPraHMYECKUX BEIIECTBAX KakK O
COEIMHEHUSX yIiIepo/ia

Kpemuuii u ero coeguHeHus

https://m.edsoo.ru/4de4a8dc

https://m.edsoo.ru/822fb263

https://m.edsoo.ru/1e94ee3a

41

[IpaxTuueckas padora Ne 5. Pemenue
AKCIIEPUMEHTAIIbHBIX 337124 110 TEME
«Baxknelmme HeMeTalIbl U UX
COCIMHEHMUS

https://m.edsoo.ru/d72fa3e8

42

43

KonTponbnas padorta Ne3 no teme
«Baxuelnime HeMeTayuIbl U UX
COEIMHEHUS

OO61mas xapakTepuCcTHKa XUMUYECKUX
3JIEMEHTOB — METAJLJIOB.
Meranueckas CBsi3b U
MeTaJUTNYeCKas KpUcTayIndeckas
pemérka. Pu3nyecKue CBOMCTBA
METAJIOB

https://m.edsoo.ru/f5bae73d

https://m.eds00.ru/83192917

44

45

XHUMHUYECKHE CBOMCTBA METAJIJIOB.
DIEeKTPOXUMUYECKUN P
HaIpsHKEHUH METaJUIOB

O6111e crnocoObl MOTyYeHHS
MeTaiuioB. CraBel. Berauciienus no
YpPaBHCHHUAM XUMHUYCCKUX peaKHHﬁ,

https://m.edsoo.ru/5a41d1d4

https://m.edso0.ru/435b87d4
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C€CJIM OAVH U3 pCarcHTOB COACPKUT

MIPUMECH

46 [TonsTHE O KOPPO3UH METAIIOB https://m.edsoo.ru/2c28f427

47 [1lemouHbIC METAJLIBI https://m.edsoo.ru/c86edb4a
@)

48 KCHIBT H THAPOKCHIRT HATPHA H https://m.edsoo.ru/4fdeelae
KaJus

49 meﬂoquOSeMeﬂbHuHe METAILIBL = https://m.edsoo.ru/2bb5cf7b
KaJbLIUH U MarHui

50 Bakueiinime coequHEHNUA KLU https://m.edsoo.ru/85c2cal6

000

51 060 HvleHHe 1 CHCTEMATH3ATI https://m.edsoo.ru/593a4ab7
3HAHUU
e 61 o

52 CCTKOCTD BOABL M CTIOCODRI €€ https://m.edso0.ru/869f76b9
yCTpaHEHUS
[IpakTuueckas padbora Ne 6 o Teme

53 "YKEcTKOCTL BOIBI M METOEI €6 https://m.edsoo.ru/669f6cdd
yCTpaHEeHHUs"

54 AmroMuHuR https://m.edsoo.ru/37e792ee
A .

55 MGOTEpHbIE CBOHCTBA OKCHAA 1 https://m.edsoo.ru/82b7fa7d
THJIPOKCHU/IA

56 Keneso https://m.edso0.ru/b3996d2a

57 OKenzipl, TUAPOKCHAB 1 COM Kenesa https://m.edsoo.ru/c3f79221
(1) u xene3a (1)
00600

58 © HvleHHe 1 CHETEMATHEALI https://m.edsoo.ru/dbd9af72
3HAHUHI
[IpakTuueckas padora Ne 7. Pemenue

59 KCHCPUMCHTATLHBIX 3AIAH O TEME https://m.edsoo.ru/462adf7f

«Baxuennme MeTayibl U UX
COEINHEHUS
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Beruucnenus no ypaBHeHHUIM
XUMHMYECKHUX PEaKLHUH, €CIIN OUH U3
pEeareHToB J1aH B U30bITKE WIIH

60 1 https://m.edsoo.ru/a7a5913a
COJICP)KUT IpUMecH. Beruucienus
MacCOBOM JIOJIM BBIXOJIA MPOTYKTA
peakiuu
O000I11IeHNE U CUCTEMATU3AIUS

61 . 1 https://m.edsoo.ru/eed7f912
3HAHUH
KonTponbnas padota Ne4 no teme

62 «Baxxkueiimune MeTaibl U UX 1 https://m.edso0.ru/5b499218
COEIUHEHU»
B

63 crectsa NiaTepHaHH B 1 https://m.edsoo.ru/483adc3a
IIOBCCOAHCBHOU XN3HU YCIIOBCKA
X

64 I/IMI/I‘IGCKOCVSan}IL’»HeHI/Ie 1 https://m.edsoo.ru/f3f919fd
OKpYIKaroIien cpeibl
P

65 OJIb XHMHH B peIIeHHH 1 https://m.edso0.ru/a98127b9
9KOJIOTMUYECKUX MPOOIeM
P i . 00600

66 CSEPBHEIM YPOK © iﬂ cane 1 https://m.edso0.ru/1c364847
cucreMarui3anus 3HaHUU
P i . 00600

67 C3CPBHBI YPOK © ?l cHne 1 https://m.edso0.ru/56f46bf5
cHUCTEMaTH3alMsl 3HAHUI
Pese % . 0000

68 PBHBIH YPOK © iu cHe 1 https://m.edsoo.ru/b221b45c
cucreMarui3anus 3HaHUU

OBUIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBbBI

8 KVIACC

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,
OTHOCUTENIbHAs aTOMHas M MOJIEKYJIsIpHas Macca, KOJIMYECTBO
BEUIECTBA, MOJb, MOJSPHAas Macca, MaccoBas J0JII XUMHUYECKOTO
AIIEMEHTa B COEIMHEHUU, MOJIAPHBIM O0BEM, XMMMUECKas peakius,
KJaccu(uKalus — peakuMid:  peakUuH  COEAMHEHHs,  pPeaKkLuu
pa3joXKeHUs, peaklUuu 3aMelIeHUs, peakluu OoOMeHa, 23K30- U
HHJIOTEPMHUUYECKHE DPEaKLMU, TeruioBod 3(ddekT peakiuu, pacTBop,

MaccoBas JI0JIs BeIIecTBa (MPOIEHTHAsI KOHIIEHTPAIIKs) B PaCTBOPE

HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBLIX XHWMHYCCKHUX MOHATHUA U

MMPUMCHATDH OTU IMOHATHS ITPU OMMMCAHUHN BCUICCTB U UX HpeBpaH_[eHI/Iﬁ

13

MCIOJIb30BaTh XUMHYECKYI0 CHMBOJIUKY Ul COCTaBJCHHS (HOopMyl

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

14

PaCKpbIBATb CMBICJI 3aKOHOB COXpPAaHCHUA MacCChbl BCIICCTB,
IMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJIAPHOI0O Y4YC€HHA, 3aKOHa

ABoraapo

1.5

ONpCACIIATD BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHBIX

COCAUMHECHUAX

1.6

KJIaCCU(UIUPOBATh XMMHUYECKHE peakuu (M0 4YHCIy U COCTaBy

YYaCTBYIOUIMX B pPEaKIMH BEUIECTB, 110 TEIIOBOMY 3 dekTy)

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 METOJbI IMO3HAHUS — HAOIOICHUE,
n3MepeHue, MOJICTTUPOBAHUE, OKCIIEPUMEHT  (peabHBbIi u
MBICJICHHBIN )

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

KHCJIOTa, OCHOBAHHUEC, COJIb

2.2

OMpeAC/IAATh NPUHAMJIC)KHOCTL BCHICCTB K OHpeIICJIéHHOMy KJ1accy

coenuHeHul no popMynam

2.3

KHaCCPI(bHHI/IpOBaTB HCOPraHNMYCCKUC BCIICCTBA

2.4

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOICTBa
BEIIIECTB PA3JIMYHBIX KJIACCOB, MOJTBEPXKIasi OMHCAHUE MPUMEpPaMU

MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIUX XUMHWYCCKUX peaKI_II/Iﬁ

2.5

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

HpeBpaH_leHI/II\/’I B PA3JIMYHBIX YCIIOBUAX

2.6

2.7

CleoBaTh MpaBWJIaM TIONB30BAaHUS XWUMHUYECKOW TIOCYAOH W
1abopaTOpPHBIM 00OPY/IOBAHMEM, a TaKXKe IpaBUJiaM OOpaIleHus C
BEIIECTBAMH B COOTBETCTBHH C HMHCTPYKIUSMHU IO BBIOJIHEHUIO
J'Ia60paTOpHI)IX XUMHUYCCKUX OIBITOB IO IMOJYUYCHUIO U CO6I/IpaHI/II-O
ra3000pa3HbIX BEMIECTB (BOAOPOAA U KHCIOPOJAA), MPUTOTOBICHUIO
pacTBOpPOB € OMNPENEIEHHON MacCOBOM JOJIEW PacTBOPEHHOTO
BEIIIECTBA, MJIAHUPOBATH U MPOBOJUTH XUMUYECKUE IKCIIEPUMEHTHI TI0
pacro3HaBaHUIO PAaCcTBOPOB IIEJoYed M KHUCIOT C TOMOIIBIO

WHIUKATOPOB (JTakmyc, (heHoIdTaIeuH, METUIIOPAHK U IPYTHe)
MIPOBOJIUTH PACUYETHI IO YPAaBHEHUIO XUMHYECKOW PEaKIu

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

Xumuaeckas cBa3b. OKHCIUTEIFHO-BOCCTAaHOBUTEILHBIC peakunuun»

3.1

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX HOHSATHHI: SApO aToma,
QIIEKTPOHHBIA CJIOW aToma, aTOMHAas OpOWTamb, paguyc aroma,

XUMHYECCKas CBA3b, IOJIsIpHad W HCEIOJISIpHasd KOBAJCHTHasdA CBA3b,




3.2

3.3

ANEKTPOOTPHUIATEIIPHOCTh, WOHHAs CBS3b, WOH, KaTHOH, AaHWOH,

CTENEHb OKUCIICHUS
KJIacCU(UIIUPOBATh XUMUYECKHUE HIIEMEHTHI

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 cMbica Ilepumoamdeckoro 3akona JI.M. Menneneena:
JIEMOHCTPHUPOBATh TOHUMAaHUE MEPUOINUECKOM 3aBUCUMOCTH CBOMCTB
XUMHUYECKUX JJIEMEHTOB OT HuX mnoinoxenus B Ilepuonnyeckoii

CHUCTEMCEC

COOTHOCUTh  00O3HAuUEHHUs, KOTOpbIE HMMEIOTCA B  TabiuIe
«Ilepuonuyeckass  cucrtemMa  XUMHYecKHx  snementoB  J[.M.
MenpeneeBay C YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKHX JJIEMEHTOB (cocTaB M 3apsja  sjapa, o0lee 4YHCIo

9JICKTPOHOB U PACTIPCACIICHUC UX I10 SJICKTPOHHBIM CJ'IOSIM)

3.6

3.7

9 KJIACC

ONpeNeNiTh  CTEeNEeHb  OKHMCIEHHA  DJIEMEHTOB B  OWMHApHBIX
COETMHEHUAX
ONpeAensaTh BUJ XHUMHUYECKON CBsI3UM (KOBaJEHTHAasT W MOHHAas) B

HEOPTaHNUYCCKUX COCAUHCHUAX

Kon
IPoBepPsAEMOro
pe3yJjbTara

1

11

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

ITo Teme: «BemecTBo U XUMUYECKasi PEAKIIUS)

PacKphIBaTh CMBICT OCHOBHBIX XHUMHUYECKHUX TIOHSITHHA: pacTBOP,
AIIEKTPOJIUTHI, HEAIEKTPOJIUTHI, AJIEKTPOIUTHYECKAsT TUCCOIMALNS,
peaknuu MOHHOTO OOMEHa, KaTaln3aTop, XMMHYECKOe paBHOBECHE,
oOpaTumble u HeoOpaTUMbIe peakuuy,
OKHCITUTEIIbHOBOCCTAHOBHUTEIIBHBIC peaKIum, OKHCITUTEIIb,
BOCCTAHOBUTENIb, OKHCICHHE W BOCCTAHOBIIEHHE, aJIOTPOIUS,
am(doTepHOCTh, XUMHYECKass CBA3b  (KOBaJCHTHas, HOHHAas,

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




XUMHYECKON peaKIuu

1.2

13

14

HIUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBLIX XHMHWYCCKHUX MOHATUH U
MMPUMCHATDH 3TU IMMOHATHSA ITPU OIMMCAHUHN BCUICCTB U UX HpeBpaH_leHI/Iﬁ
COCTAaBJIATb YPAaBHCHUA SHCKTPOHHTH‘IGCKOﬁ Jucconuanumu KHCIIOT,

mieyioued M CcoJied, IMOJIHbIE M COKpAIIEHHbIC YpaBHEHUS pEaKIHii

WOHHOI0 0OMeHa

PacCKpbeiBaTh CYIIHOCTb OKHCIIMTCIBbHO-BOCCTAHOBHUTCIBHBIX peaKuHﬁ

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 (OMUCHIBAThH) 00IIME U cielU(PHUUECKUe XUMUYECKHE
CBOMCTBAa TPOCTBIX U CJIOXKHBIX BEIIECTB, MOJTBEPXkIasi OINHUCAHUE
pUMepaMU MOJIEKYJISIPHBIX M MOHHBIX YPaBHEHUI COOTBETCTBYIOLINX

XAMHYECKHUX PEaKIUi

COCTaBJIATL YPAaBHCHUA peaxuﬂﬁ, MOATBCPKAAIOIMINX CYIICCTBOBAHUC

TeHETUYECKOM CBA3U MCKAY BCHICCTBAMU PA3JIMYHBIX KIIACCOB

2.3

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

YCIIOBHSIX

2.4

cleoBaTh MpaBWJIaM TIONB30BAaHUS XUMHUYECKOW TIOCYAOH W
1abopaTOpPHBIM 00OPY/IOBAHMEM, a TaKXKe IMpaBUJIaM OOpAIIEHUS C
BEIIECTBAMH B COOTBETCTBHH C HMHCTPYKIUSAMHU IO BBIIOJHEHUIO
Ha60paTOpHBIX XUMHUYCCKUX OIIBITOB IO IMOJYUYCHUIO U CO6I/IpaHI/II-O

I‘a3006p3.3HBIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOTO ra3a)

2.5

MPOBOJAUTh PEAKIMHU, IMOJATBEPKAAIONINE KAYECTBEHHBIA COCTaB
pa3MYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MYTEM XJIOPHI-,
Opomun, womupa, kapOonar, Qocdar, cummkar, cymbdar,
TUAPOKCUJAMOHBI, KATHOHBI aMMOHHS, MOHBI H3yYEHHBIX METAJJIOB,

IIPUCYTCTBYIOIINE B BOJHBIX PaCTBOPAaX HEOPTAHMYECKUX BEIIECTB

ITo Teme: «XuMUS 1 OKpY>KaroLas cpear

3.1

pacKkpbIBaTh  CMBICII OCHOBHBIX XuMmuyeckux mnoHstuii: [IJK

BEILIECTBA; KOPPO3HS METAIIIOB

3.2

MNPUMCHATH OCHOBHBIC OIICpalun MBICIIUTEITBHOM ACATCIIbHOCTH —




aHaJIu3 W CHHTE3, CpaBHEHHE, OOOOIIEHHE, CHUCTEeMAaTH3aIUIo,
BBIABJIICHHUC HpI/I‘II/IHHO-CJIe,IICTBCHHBIX CB$I3CI\/JI —  JJId I/I3y‘-IeHI/I$I
CBOMCTB BEIIECTB M XUMHYECKHX PEaKIIMid; eCTCCTBCHHOHAYYHBIC
METOJIbI TIO3HAHWSI — HaOJIOJICHUEe, W3MEpPEHUE, MOJICITHPOBAHHUE,

HKCIIEPUMEHT (peajbHbI U MBICICHHBIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Koxa
1

11

1.2

IIpoBepsieMblii 3J1eMEHT COAECPKAHMS

IIepBoHaUaIbHBIE XUMUYECKUE TTOHATUS

[Ipenmer xumuu. Ponb XMMHM B KU3HM Ye€JIOBEKa. XHMHUS B CHCTEME HayK.
Tena u BemiectBa. PuU3MYECKHE CBOWMCTBA BEIIECTB. ATpPEraTHOE COCTOSIHUE

BCIICCTB

IlousTue o METOJax ITO3HAaHHUA B XMMHHU. Yucteie B€IICCTBA U CMCCH. Cnoco0n1

pasaciICHUs cMmeceint

1.3

14

ATOMBI WH MOJICKYIJIBI. Xumuueckue d3eMeHThl. CHMBOJBI  XHMHYECKHX

351eMeHTOB. [IpocTbie U Ci10KHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE

Xumuyeckas Gopmysna. BaneHTHOCTP aTOMOB XMMHMUYECKUX 3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB.  OTHOCUTENbHAs  aTOMHas  Macca.
OTHOCHUTENBHASA MOJIEKYJIIpHAs Macca. MaccoBas 10151 XMMUYECKOr0 2JI€MEHTa

B COCOAMHCHUHN

1.5

1.6

1.7

KommuectBo BemectBa. Moisib. MosspHas macca. B3anmocBsA3b KOJIM4YECTBA,
Macchl W 4HCIa CTPYKTYPHBIX €IWHUI BemecTBa. Pacdy€rel mo ¢dopmynam

XUMHUYCCKUX COGI[I/IHGHI/Iﬁ

®Ou3nyuecKknue U XUMHYCCKHE SBICHHSA. XHMHYSCKAS pcakuuga u e€ IIPpU3HAKH.
3akoH COXPAHCHUS MaCChl BCIICCTB. XHUMHYECKHE YpaBHCHHA. KHaCCH(bHKaHHH

XUMHUYECKHUX PEaKIUi (COeTUHEHMS, pa3I0KEHUs, 3aMellleHus, OOMeHa)

XUMUYECKUN SKCIIEPUMEHT: 3HAKOMCTBO ¢ XUMHYECKOM MOCY0i, C MTpaBUIaMU
pabotel B saboparopuu U npuéMamu oOpamieHuss ¢ JabopaTOPHBIM
o0opysoBaHUEM, HM3ydy€HHUE M OnucaHue (QU3MYECKUX CBOMCTB 00pasloB
HEOPraHMYECKUX BEIIeCTB, HaOmoaeHue (Gu3nueckux (TUIaBICHHE BOCKa,
TasiHUE JIbJIa, paCTUPAHUE caxapa B CTYIKE, KUIIEHHE U KOHJEHCAIUs BOJAbI) U
XUMHYECKUX  (TOpeHHe CBEYH, NPOKATUBAaHUE MEIHOW  IMPOBOJIOKH,
B3aUMOJICKICTBHE MeJla C KHCIIOTOW) SBJIEHWUW, HAOMIOICHWE W OIHCaHue
MPU3HAKOB TPOTEKAHUS XUMHUYECKUX peakuuil (pa3jokeHue caxapa,
B3aUMOJICICTBHE CEPHOM KHCJIOTBI C XJOPUAOM Oapus, pa3ioXKeHHe
ruapokcuaa meau(ll) mpu HarpeBaHuu, B3aMMOJEHUCTBHE Kelie3a C PacCTBOPOM

comm meau(ll), n3yuenue cmocoOoOB pa3aeneHus: cMecei (C MOMOIIbI0 MarHUTA,




2.1

2.2

2.3

(bunpTpOBaHUE, BBITAPUBAHKE, IUCTUIUIALMS, XpoMarorpadus), MpoBeACHUE
OYNUCTKU HOBapeHHOﬁ coJu, Ha6HIOIIeHI/Ie " OIIMCAaHUC PE3YJIbTATOB IPOBCACHUA
OIBITA, WLIFOCTPUPYIOIIETO 3aKOH COXPAHEHHsI MacChl, CO3JaHHE MOJelei

MOJIEKYJI (I1apOCTEP>KHEBBIX )
Baxneiiue npencraBuTenn HEOPraHMYeCKUX BEIECTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciopon — sineMeHT U mpoctoe
BenlecTBo. HaxokaeHue kuciaopoja B mpupoje, Gpu3ndyeckue U XUMHYECKHE
cBoiicTBa (peakuuu ropenus). Oxcuapl. [Ipumenenue kucimopona. CrocoOb
MOJIyYeHHUsl KUCIOpoJa B J1a00opaTopud M MPOMBINUIEHHOCTH. KpyroBopot

Kucnopoza B npupoze. O30H — anorponHas MoaupUKaLUs KUCI0poaa

TernoBoit 3P PeKT XUMUIECKON peakui, TEePMOXUMUIECKHE YPaBHEHHSI, SK30-
Y DHAOTEPMUYECKUE PeaKUK. TOIUIMBO: yrojib U MeTaH. 3arpsA3HEHUE BO3/1yXa,

YCHIICHUE TTAPHUKOBOTO 3 ekTa, pa3pynieHHe 030HOBOTO CIIOs
Bonopon — anemeHT M mpoctoe BemecTBo. HaxokneHue Bomopoaa B MPHPOJIE,
¢usznyeckue W XUMHYECKHUE CBOMCTBA, IPUMEHEHHUE, CIOCOOBI TOTYYCHHUS.

Kucmote! u comu

2.4

MosnsipHblii 00bEM ra30B. Pacy€Tbl Mo XUMHUECKUM YpaBHEHHSIM

2.5

2.6

dusnyeckue cBoMcTBa BoAbl. Boma kak pacrBoputens. PacTBOpEL
HacelllieHHbIe 1 HEHACBIILIEHHBIE PACTBOPBI. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBass nmons BemecrBa B pacTBOpe. XHUMHUUYECKHME CBOMCTBA BOJBIL.
OcHoBanus. Ponb pacTBOpoB B mpupojie M B KU3HU ueloBeka. Kpyroropor
BOJAbl B MpUpOAE. 3arps3HEHHE MPUPOIHBIX BOA. OXpaHa M OYHCTKa
MPUPOAHBIX BOJI

Knaccudukanmst neopranmueckux coenuHennid. Oxcunpl. Knaccuduxarms
OKCHJIOB: cojeoOpa3ymomue (OCHOBHBIE, KHCIOTHBIE, amQoTepHble) U
HecosieoOpazyromnue. Homenknarypa okcuaoB. Dusznyueckne M XUMHYECKHE

CBOMCTBA OKCHJIOB. HOJ'IyLICHI/IC OKCHUJ0B

2.7

OcHoBanmsi. Knaccudukanuss ocHOBaHUUM: WIENOYM U HEPACTBOPUMBIC
ocHoBaHus. HomeHnkiarypa ocHoBaHui. PU3NYECKUE U XMMHUYECKHE CBOMCTBA

ocHoBaHui. [Toirydenre ocHOBaHUM

2.8

Kucnorel. Knaccudukanus xucmor. Homenknarypa kucinor. dusnueckue u
XAMHUYECKHE CBOMCTBA KHUCIOT. Psin aktuBHOCcTHM MetammoB H.H. bekertosa.

[Tonydyenue kuciaor

2.9

Comu. Homenknartypa cosieil. @uU3HYeCKUe M XMMHYECKHE CBOMCTBA COJIEH.

ITonmy4yenue conen




2.10

I'ereTnueckas CBI3b MEXKAY KilaCCaMU HCOPraHUYCCKUX COGI[I/IHGHI/Iﬁ
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3.1

3.2

XUMUYECKUN  DKCHEPUMEHT: KayeCTBEHHOE OIpeAeNiCHHE  COACpKaHHs
KHCIIOpOJla B BO3/YyX€E, IOJIy4€HUE, COOMpaHue, paclio3HAaBaHUE U H3YUYECHUE
CBOICTB KHCIOpOJa, HAOMIOeHIE B3aUMOJCUCTBUS BEILECTB C KUCIOPOAOM U
yCIIOBUSI BOBHUKHOBEHUS M NPEKpallleHus: TOpeHus (I1okapa), 0O3HAKOMJIEHHUE C
oOpa3liaMu OKCHJOB U ONHMCAHME WX CBOICTB, IOJIy4eHHE, COOUpaHHE,
pacro3HaBaHUE M M3Y4YEHUE CBOMCTB BOJIOpoJa (TOpeHHE), B3aUMOJCHCTBHE
Bozopoaa ¢ okcuaom Meau(ll) (BO3MOXHO HUCIIOIB30BaHKE BHICOMATEPHAIIOB),
HaOroseHne OoO0pas3loB BEIIECTB KOJWYECTBOM | MOJb, HCCIEIOBAHUE
OCOOCHHOCTEHl pacTBOPEHHS BEIIECTB C PA3IMYHOM PACTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHON MAacCOBOM JOJIEH PACTBOPEHHOIO
BEIIECTBA, B3aMMOJICUCTBHE BOJBI C MeTAlIaMU (HaTpUEM U KaJlbIHEM)
(BO3MOXHO HCIOJb30BaHUE BUJEOMATEPHUATIOB), OIPENIEICHUE PAaCTBOPOB
KUCIIOT U INEJNOYel C TMOMOIIBI0 HMHIMKATOPOB, HCCIEIOBaHHE O00paslloB
HEOPTraHMYECKUX BEIIECTB PA3JIMYHBIX KJIacCOB, HAOIIOACHHWE W3MEHEHUS
OKpacKM HHIUKATOPOB B pacTBOpax KHCIOT U IIEJI0Yel, Hu3ydeHue
B3aumoeiicTBus okcuga Meau(ll) ¢ pacTBopom cepHON KHCIOTHI, KUCIOT C
MeTaJulaMH, peakiuil HelTpanu3alunu, NoTydeHue HepacCTBOPUMBIX OCHOBAHHUH,
BBITECHEHHE OJHOr0 MeTajula JApPYTMM M3 pacTBopa COJIM, pelIeHHe
HKCIEPUMEHTANBHBIX 3a/au Mo TeMe «BaxHellne Kilacchl HEOPraHUYECKUX

COCTUHEHUI

Ilepnonnueckuil 3akoH u [lepuonnueckas cucTeMa XMMHUYECKUX 3JIEMEHTOB
.. MenneneeBa. CtpoeHre aToMOB. XUMUYecKas CBsi3b. OKUCIUTENBHO-

BOCCTAHOBUTCIIBHBIC PEAKIIUN

[lepBble TOMBITKM KJIACCU(UKAIIMKM XUMHUYECKUX 2dyieMeHTOB. [loHaTtne o
TPYIAaxX CXOJHBIX AJIEMEHTOB (IEJTOYHBIE W IIETOYHO3EMENIbHBIC METAJIIBI,
TaJIOTeHbl, WHEPTHBIE Ta3bl). DIEMEHTBI, KOTOphIE 00pa3yroT amdoTepHbie

OKCHU bl U THAPOKCHUABI

ITepnonnueckuii 3akoH. [lepnoanueckas cucteMa XuMU4eCcKux anemeHTos J[. 1.
Menpeneesa. Koportkonepuognas u JUIMHHOIIEpUOIHAS (bopmbI
[lepmonnueckoir cucteMbl xuMuudeckux adneMmeHtoB JI.MI. MeHnneneesa.
Ilepuponsl u rpynmsl. PU3MYECKUI CMBICI IOPAJKOBOIO HOMEpa, HOMEpPOB

nepuoja U rpymibl JJIEMEHTa

3.3

Ctpoenune atomoB. CoctaB aTOMHBIX sifiep. M3oTomnbl. DnekTpoHbl. CTpoeHue

AIIEKTPOHHBIX 000I04eK aroMOoB TepBbIX 20 XHMHUYECKHX 3IIEMEHTOB




3.4

3.5

[Tepuoanueckoit cucremol JI.1. MenaeneeBa. XapakTepucTUKa XMMHUYECKOTO

AJIEMEHTA MO ero noyoxenuto B [lepuoanueckon cucreme .M. MenneneeBa

3aKOHOMEPHOCTH M3MEHEHHsI paJuyca aTroOMOB XHUMHUYECKHX DJIEMEHTOB,
METAJIMYECKUX W HEMETANIMYECKMX CBOMCTB IO TpylnmamM U IEpUOaM.
3nauenue [lepuoanueckoro 3akoHa u lleproguyeckoit cUCTEMbl XUMUYECKUX
AJIEMEHTOB ISl pa3BUTUS Hayku W mnpakTuku. .M. MennaeneeB — y4€HbId U

rpakiaHuH

Xumnueckasi cBsizb. KoBaneHTHas (MOJsipHass M HEMOJIApHAsi) CBS3b.

BJICKTpOOTpI/II_IaTeHBHOCTB XMMHUYECKHX 3JIEMEHTOB. MlOHHAas CBS3b

3.6

3.7

Crenenp okucieHusa. OKHCINTEIFHOBOCCTAHOBUTEIbHEIC pC€aKIuu. Hpoueccm

OKHCJICHHUS B BOCCTaHOBJICHUA. OKHCIIUTEIN U BOCCTAHOBUTEIIN

XVUMUYECKUH HKCHEPUMEHT: H3Y4YeHHME O0Opa3lloB BELIECTB METAIOB H
HEMETAJUIOB, B3aUMOJEHCTBHE TUAPOKCUIA LMHKA C pacTBOpPaMU KHUCJIOT U
LIeJI0YEH, MPOBEACHHUE ONBITOB, WIUIFOCTPUPYIOLIUX MPUMEPBI OKHCIUTEIBHO-

BOCCTAHOBUTEJIbHBIX pEaKluil (frOpeHue, peakliuu pas3ioKeH!sl, COeIMHEHUS)

9 KIIACC

Kon

IIpoBepsieMblii JJIEMEHT COJePKAHUSA

BemectBo 1 XumMu4deckas pcaKknus. HOBTOpeHI/Ie

11

[Tepuonnueckuii 3akoH. Ilepuoguueckas cucreMa XUMHUYECKUX dyieMeHTOB J[. 1.
MenpeneeBa. CTpoeHue aTtoMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOMCTB
XUMUYECKUX DJIEMEHTOB IMEPBBIX TPEX MNEPUOAOB, Kalus, Kalblusi MU MX
COCMHEHHI B COOTBETCTBUU C TOJIOKEHHEM 3JIeMeHTOB B Ilepronnueckoi

CUCTCMC U CTPOCHUCM UX ATOMOB

1.2

CtpoeHne BemecTBa: BHUIbl XHUMHUYECKOW CBSI3M. THINBI KPHUCTAUIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIA KPUCTAIIUYECKOU PEIIETKU
1 BUJA XUMHUUYeCKor CcBs3H. Kiaccudukanust 1 HOMEHKIIaTypa HEOPraHUIeCKUX
BelleCTB (MEXIyHApOAHAas U TpUBHaJIbHAs). XMMHUYECKUE CBOMCTBA BEILECTB,
OTHOCSIIMXCA K PAa3jJUyHbIM  KJIacCaM  HEOPraHWYECKUX  COCIUHEHUH,

TCHCTUYCCKAs CBA3b HCOPTAaHNYCCKUX BCIICCTB

1.3

Knaccuukanus XMMUYECKUX PEaKkIUi M0 pa3IMYHBIM MPU3HAKaM (110 YHUCITY U
COCTaBy YyYacTBYIOIIMX B PpEaKLUU BEIIECTB, MO TEIUIOBOMY 3(pdeKkry, o

M3MEHEHHIO CTEIICHE! OKMCICHHUS XHMHUYECKHX 9JICMCHTOB, II0 06paTI/IMOCTI/I,
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[0 YYacTHUIO KaTanu3aropa). OK30- M DJHIOTEPMHUYECKHE peakiuw,

TEPMOXUMHYECKHUE YpaBHEHUA. [[OHATHE O CKOPOCTH XMMUYECKON peaKLIMU

[Tonarue 06 0OpaTUMBIX M HEOOPATUMBIX XUMHYECKUX peakuusx. Iloustue o
TOMOT€HHBIX M I'€TepOreHHbIX peakuusax. IloHaTne 0 XuMU4eCKOM paBHOBECHUH.
@akTOophl, BIMAIOIIME HAa CKOPOCTh XMMHYECKOM pPEaKLMM U IIO0JIO0XKEHUE

XUMHYECKOI'O paBHOBECHU A

1.5

1.6

1.7

2.1

OKUCIINTENIBHO-BOCCTAHOBUTENIbHBIE ~ pPEAaKLUH,  JIEKTPOHHBIH  OamaHc
OKHUCJINTEIbHO-BOCCTAHOBUTENIbHON  peakuuu. CocraBiieHUE  ypaBHEHHM
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX ~PEAKUMHA C HCHOJIb30BAHHEM METOJa

3JIEKTPOHHOTO OajaHca

Teopust 2JIEKTPOIIUTUUECKONW TUCCOLMALUU. DJIEKTPOIUTHl U HEIIEKTPOJIUTHI.
Karuonsl, annoHbsl. MexaHu3M JUCCOLMAIMU BEIIECTB C Pa3IMYHBIMU BUIAAMU
xuMudeckon cBsizu. CteneHs auccouuanuud. CUIbHBIE U Ca0ble JIEKTPOIUTHL.
Peakuuun vMoHHOro oOMeHa. YcCIoBHs MPOTEKaHMs PEaKkUUii MOHHOro oOMeHa,
MIOJIHBIE U COKpAlEHHbIE HOHHBIE ypaBHEHMs peakuuid. CBONCTBa KHUCIOT,
OCHOBaHMH U coJiell B CBeTe MPEACTaBICHUNH 00 3JIEKTPOIUTUYECKOMN

nuccounanuu. KauectBeHHbIe peaknu Ha HOHBI. [[oHsATHE O THAPOIU3E COoJIeit

XUMUYECKUH DKCIEPUMEHT: O3HAKOMIIGHHE C MOJENISAMH KPHUCTAJUIMYECKUX
pEeETOK HEOPraHMYECKHUX BEIIECTB — METAJUIOB U HeMeTasioB (rpadura u
anMasa), CIIOKHBIX BeIIeCTB (XJIOpUIa HATpHsl); UCCIEIOBAHHE 3aBHUCHMOCTH
CKOPOCTH XHWMHYECKOM peakluu OT BO3JAEUCTBUS pPAa3IMYHBIX (HAKTOPOB;
WCCIIEIOBAaHNE  DJIEKTPONPOBOJHOCTH  PAacTBOPOB  BEIIECTB,  Mpolecca
JTUCCOIMAIIMN  KHCIIOT, WIeIoYed H  cojle (BO3MOXKHO HCIIOJIh30BaHHE
BHUJICOMATEPHAIIOB); TPOBEACHHUE ONBITOB, HWUIIOCTPUPYIOMUX TMPU3HAKH
MPOTEKAHUS PEeaKIuii HOHHOro oOMeHa (00pa3oBaHME OCa/Ka, BBIJICICHUE ra3a,
o0Opa3oBaHHe BOJbI); OIMBITOB, WUJLUTIOCTPUPYIOIINX MPUMEPHl OKUCIUTEIHHO-
BOCCTAHOBUTENbHBIX peaKklUUi (TOpeHHEe, PeaKkIUH pPasyioKEHUs, COCTUHEHUS),
pacrno3HaBaHHe HEOPTAHUYECKUX BEIIECTB C TOMOMIbIO KAUeCTBEHHBIX PEaKIUil

Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIBHBIX 3a1a4
Hemeramie! 1 ux COCIMHECHUA

OO6mass  xapakTepucTuka TaJoreHoB. (OCOOCHHOCTH CTPOCHHS aTOMOB,
XapaKkTepHbIe cTeneHun okucieHus. CTpoeHue u Gu3nIecKrue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XHMHUYECKHME CBOWCTBA Ha TMIPUMEpE XJopa
(B3auMoJielicTBHE C MeETaUlaMH, HEMETaUlaMH, IIejJo4yaMu). XJIOPOBOAOPO.

CosngHast KMUCJIOTAa, XUMUYECKUE CBOMCTBA, MOJIy4YE€HHE, MpUMeHeHue. [lelicTBue




2.2

XJIOpa M XJIOPOBOJOpPOJa Ha OpraHM3M 4YelloBeKa. BaxxHeiline XJIOpUAbl U UX

HaxO0JICHUE B MIPUPO/JIE

OObmas xapaktepuctuka 31eMeHTOB VIA-rpynmbel. OcoOeHHOCTH CTpOCHUS
aTOMOB, XapaKTepHbIE CTeTeHH okuciaeHus. CTpoeHne u pU3MUECKUe CBOMCTBA
MPOCTBIX BEIIECTB — KHCIOpPOJa M Cepbl. AJUIOTPOINHBIE MOJU(PHUKAINN
KHCJIOpOJa M cepbl. XMMUYECKHe CBOWCTBa cepbl. CepoBOIOPOA, CTPOCHHE,
¢du3nueckue W XUMHYECKHME CBONCTBA. OKCHIBI CEepbl KaK IMPEICTABUTEIH
KHCJIOTHBIX OKCHIOB. CepHasi KUCIOTa, (GU3MYECKHE M XUMHUYECKHE CBOICTBA
(oOmme Kak MpencTaBUTENs Kiacca KUCIOT M crenuduyeckue). XuMHUECKUe
peakuuy, JIeKaIMe B OCHOBE INMPOMBIILIEHHOTO CHOCO0a IOJy4eHHUS! CEpHON
KHCJIOTHI. HpI/IMeHeHI/Ie. Conu CCpHOfI KHCJIOTBI, Ka4Y€CTBCHHAs] pCaKUusa Ha
cynb¢at-uoH. HaxoxneHue cepbl u €€ COeIMHEHUH B MpHpoae. XUMHYECKOE
3arps3HEHUE OKPYKAIOMIEH Cpelbl COCAMHEHUSMHU Cepbl (KHCIOTHBIC TOXKIH,

3arpsA3HCHUEC BO3AyXa U BOI[OéMOB), CIIOCOOBI €T0 IpeaoTBpalliCHUA

2.3

OO6mass xapakTepucTuka 371eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHBIE CTENIEHU OKUCIEHUA. A30T, paCIPOCTPAHEHUE B IIPUPOIE,
(dbu3nueckrue U XUMHYeCKne cBoicTBa. KpyroBopot a3zora B mpupojie. AMMHUaK,
ero (u3MUecKue W XMMUYECKHE CBOMCTBA, MojydeHue u npumeHenue. Conu
aMMOHHS, UX (U3NYECKHEe M XHMHUYECKHE CBOWCTBA, MpPUMEHEHHE.
KadectBenHnasi peakiiusi HAa MOHbI aMMOHHS. A30THasl KHCJIOTa, €€ TMOJyuYeHHE,
¢u3nueckue W XUMHUYECKHe CBOMCTBa (00IIME Kak TMpeICcTaBUTENs Kiacca
KUCJIOT U crenuduueckue). Vcnonp3oBaHue HUTPATOB M COJEH aMMOHHUS B
KauecTBE MHUHEPAIbHBIX ynoOpeHuil. XUMHUYECKOe 3arpsi3HEHHE OKpYKarolei
Cpenbl COeMHEHUSMH a30Ta (KUCIOTHBIE JTOXK/IH, 3arPSI3HEHUE BO3/1yXa, TTOYBBI

1 BOJOEMOB)

2.4

®ocdop, amtoTponHsle Moaudukanuu gocdopa, GpuznUecKre U XUMUUYECKHE
cBoictBa. Oxcua ¢dochopa(V) u dochopnas xkucinora, QU3MUECKUE U
XUMUYECKHE CBOWMCTBa, mosiydeHue. lcmonp3oBanue ¢QocdaroB B kauecTBe

MUHEPAIbHBIX YA00peHHit

2.5

OOmast xapaktepuctuka s1eMeHTOB IVA-rpynmbel. OcoOeHHOCTH CTPOEHHUS
aTOMOB, XapaKTEepPHBIE CTENEHW OKUCICHUS. YTJIepol, auIOTPOITHBIC
MOIU(UKAIMK, PACHIPOCTPaHEHHE B MpPHUPOJE, (U3NYECKHE M XUMHUYECKHE
cBoiictBa. Ancopomus. Kpyrosopot yriepoaa B npupone. OKcuabl yriepona,
ux (uznyeckre M XMMHUYECKUE CBOMCTBa, ACUCTBUE HA >KHUBBIE OpPTaHU3MBI,

IMOJIYUYCHHEC U ITPUMCHCHHUC. DKOJIOTHUECKHUE HpO6HCMBI, CBsI3aHHBIE C OKCHAOM




yraepona(lV); rumoresa T1100anbHOTO TOTETUICHHS KIWMATa;, MapHUKOBBIMA
apdekr. YrompHas KUCIOTAa U €€ CONMM, UX (PUINYCCKUE W XUMHUYECKHE
CBOWCTBa, TOJY4YCHHUE W NpuUMeHeHue. KadecTBeHHas peakiusi Ha KapOoOHAT-
nonbl. Ucmonb3oBaHue Kap6OHaTOB B 6BITy, MCIUIHHC, IIPOMBINUICHHOCTU U

CEIIbCKOM XO3STCTBE

2.6

2.7

[TepBoHavasibHBIC TTOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIMHECHHSIX
yriaepojga (MeTaH, 3TaH, STWJIEH, AalETUJICH, 3TaHOJ, TJIHMIEPUH, YKCyCHas
kuciora). X cocraB m xumudeckoe crpoeHue. [loHstre o OHMOIOTHYECKU
BOKHBIX BEIECTBAX: XHUpax, O€nKax, YIrJIeBoJax — M HUX POJM B KU3ZHH
yeloBeka. MarepuaabHOE €IUHCTBO OPTaHMYECKMX W HEOPraHMYECKHUX

COEIUHEHUN

Kpemunuii, ero ¢usnyeckne © XHUMHUYECKHE CBOWCTBA, NOJIYYCHHE U
npumenenue. CoenuHeHuss KpemMHus B mpupoze. OOmme mpenctaBieHus 00
okcune kpemuus(1V) u kpemuueBoii kuciore. CHIMKATHI, UX UCIOJIb30BAHUE B
OBITY, METUIIMHE, MPOMBIIUIEHHOCTH. BakHel e cTpouTeabHble MaTepHAaIbl:
KepaMuKa, CTCKJIO, IIeMEHT, OeToH, jxene300eroH. I[Ipobiembl Oe30macHOTO

HCIIOJIb30BAHUA CTPOUTCIIbHBIX MATCPUAJIOB B MOBCEIHEBHOM JKHU3HU

2.8

XUMHUECKUI HKCHEPUMEHT: M3ydeHue oOpa3loB HEOPraHMYECKUX BEIIECTB,
CBOMCTB COJISTHOM KHCIJIOTBI; IIPOBEICHHE Ka4eCTBEHHBIX PEaKIMi HAa XJIOPHUA-
MOHbI M HaONIOJICHHE MPU3HAKOB HUX TMPOTEKAHMs; OIBITHL, OTpa)KaroIIHe
(u3nuecKkre U XMMUYECKHE CBOIMCTBA raJIoT€HOB U UX COEAMHEHUN (BO3MOYKHO
UCIOJIb30BAHUE BHJIEOMATEPUANIOB); O3HAKOMJIEHHE C O0pa3laMu XJIOPUIOB
(raoreHuI0B); O3HAKOMIIGHME C o0pa3liaMu cepbl M €€ COeIMHEHHUSIMU
(BOBMOXKHO ~ HCIIOJIb30BaHME BHJEOMAaTepHalioB); HaOJIOJEHHE IMpolecca
oOyriauBaHus caxapa O] JeHCTBHEM KOHIIEHTPUPOBAHHOM CEpHOM KHUCIIOTHI;
M3Y4YeHHE XMMHMUYECKHUX CBOMCTB pa30aBICHHOW CEpHOI KHCIOTHI, IPOBEICHUE
KayeCTBEHHOW peakuuu Ha Ccynb(parT-uoH W HaONIOJeHHe Tpu3HaKa e¢
MIPOTEKAHUS; O3HAKOMJIEHUE ¢ (PU3NUECKUMH CBOMCTBaMHU a30Ta, Gochopa u ux
COoeMHEHUIl (BO3MOXKHO UCIIOJIb30BaHUE BHJEOMATepHAlIOB), 0OOpa3laMu
a30THBIX U (HOChHOPHBIX YAOOPEHUH; OIyUeHUE, COOMpaHne, paclo3HABaHHUE U
U3Y4YEHHE CBOMCTB aMMMAaKa; IPOBEICHHE KaueCTBEHHBIX DPEaKIMi Ha HOH
aMMOHMS U (ochar-uOH M U3ydEHHE TPU3HAKOB UX IPOTEKAHU,
B3aUMOJIEICTBUE KOHIIECHTPUPOBAHHOW a30THOM KUCJIOTHI C MEIBIO (BO3MOYKHO
UCIOJIb30BAHNE BUAEOMATEPUANIOB); M3y4YEHHE MOJENIeH KPHUCTAIIMYECKUX
peméTok anmaza, rpadura, ¢QyuIepeHa; O03HAKOMJIEHHE C IPOLECCOM

azicopOLMU PacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOHCTBOM




MPOTHBOTa3a; MOJY4YeHUE, COOMpaHHe, PACIO3HABAHWE W W3YYCHUE CBOWCTB
YIJIEKHCIIOTO Ta3a; IMPOBEACHHWE KAaYeCTBEHHBIX pEaKIMHd Ha KapOoHAT- u
CHJIMKAT-HOHBl M W3YyYEHHE NPHU3HAKOB KX IPOTEKaHUs; O3HAKOMIICHHE C
MPOAYKIMEH CHUIMKATHOM MPOMBINUICHHOCTH; PEUICHHE SKCHEPUMEHTAIbHBIX

3aaa4 I10 TEME «BakHee HeMeTauIbl 1 HX COCANHCHUA»

MeTtamisl 1 BX COCAUHCHU A

3.1

OOwiast XapakTepuCTUKAa XMMUYECKUX JIEMEHTOB — METAJVIOB HA OCHOBAHUM UX
nonoxkenuss B Ilepuonuueckod cucreMe XUMHUYECKHUX dieMeHToB J[.H.
Menpeneesa u crpoeHus aroMoB. CTpoeHue MeTaiuioB. MeTamnnueckas CBs3b U
METaJJIMYECKasl ~ KpUCTalIMyeckass pemeérka. DJIEeKTPOXUMUYECKUH  psf

HaprI)KeHI/Iﬁ MCTAJJIOB

3.2

3.3

duznyeckue U XUMUYECKUE CBOICTBA MeTauioB. OO0IMe croco0bl MOTYyYeHUS
MeTauioB. [loHsATHE O KOPPO3UU METAIIIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
kopposzuu. CrjiaBsl (CTallb, YyT'YH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B

OBITY U IPOMBILLIEHHOCTH

[Ilenouynsle MeTauibl: MosiokeHHe B llepuonmyeckol cUCTEME XHMHUYECKUX
anemenToB JI.MI. MeHneneeBa; cTpoeHUE UX aTOMOB; HaXOXACHUE B IPHUPOJE.
dusnueckue U XMMUYECKHe CBOWCTBA (Ha mpuMepe HaTpus U Kanus). OKcUIsl U
TUAPOKCUIABI HATPUA W KaJiud. HpI/IMeHCHI/Ie IICJIOYHBIX MECTAJZIOB MW HX

COeINHEHUN

3.4

[IlenoyHO3eMeENbHBIE  METAUIBl MarHMd M KaJIbLMWA:  TIOJIOXKEHHE B
[Iepnoanueckoii cucreme XUMUYECKUX 31eMeHTOB /.M. MenneneeBa; cTtpoeHue
X aTOMOB; HaXOXJEHHE B mNpupoae. PU3NYECKHME U XMMHYECKHE CBOMICTBa
Maraus u KaJlbIU:. Baxxnenmmue COCIMHECHUA KaJIbITUA (OKCI/I)I, THAPOKCHU I,

conn). JKECTKOCTh BOJIBI M CIIOCOOBI €€ yCTpaHeHHs

3.5

3.6

AmomMuHuil: nonoxkenue B Ilepuoauueckoil cucreMe XMMHUYECKHX 3JIEMEHTOB
J.. MenzaeneeBa; CTpOeHHE aToMa; HaxoxkaeHue B mpupoae. dusmveckue u
XHUMUYECKHUE CBOMCTBA AFOMUHMS. AM(OTEpHBIE CBOICTBA OKCH/IA U THIPOKCHIA

AJITFOMUHU A

Keneszo: nonoxenne B [leprnonnueckoi cucreme XuMu4eckux snementos [[.1.
MenzeneeBa; CTpoeHHE aroma; HaxoxjaeHue B mpupoxae. Dusmdeckue u
XUMUYECKHE CBOMCTBa jkene3a. Okcuubl, THApPOKCUAbl U coiu xkene3a(ll) u

xenesza(lll), ux cocras, cBOMCTBA U MONTyYEHUE

3.7

XUMHUECKUI SKCIEPUMEHT: O3HAKOMIJIEHHE ¢ 00pa3liaMy METaJIOB U CIUIABOB,

X (pu3nueckuMH CBOMCTBAMHM; H3YYEHUE PE3yJIbTaTOB KOPPO3UH METAJIJIOB




(BO3MOXHO HCITOJIh30BaHNE BHJICOMATEPHAJIOB), 0COOEHHOCTEMN
B3aUMOJCHCTBUSA OKCHAA KalblUs M HATpUs C BOJOM  (BO3MOXHO
WCIIOJIb30BaHUE BHUAEOMATEPUANIOB); HCCIEAOBAHUE CBOWCTB >KECTKOW BOJIBI;
mpoluecca TOpEHUs Kelle3a B KHUCIOpoAE (BO3MOXKHO — HCIOJIb30BaHUE
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHHsS KAUYECTBEHHBIX PEaKIUil Ha HOHBI
(Maraus, Kanblius, amomunHus, nuHka, sxenesa(ll) u xenesa(lll), mexu(ll);
HaOJI0/IeHNE U OMKCAaHUE MPOLECCOB OKpAlIMBaHUS IUIAMEHW MOHAMM HATPHS,
Kaiuss W Kaiublus  (BO3MOXKHO  HMCIOJIb30BAaHUE  BHJIEOMATEPHAIIOB);
uccienoBaHre aM(OTEPHBIX CBOWCTB THJPOKCHIA ANIOMHHHUS M THUIAPOKCUIA
[IMHKA; PEIICHUE YKCTIEPUMEHTANIbHBIX 3a/1a4 110 TeMe «Bakueiime MeTauibl 1

X COCOUHCHU A

XuMmus 1 OKpYyiKaromiasa cpelia

4.1

4.2

HoBrie MaTcepurajibl U TCXHOJIOTHUM. BemectBa u MaTcpuajibl B HOBCGI[HCBHOﬁ
JKM3HH YeJIOBEKa. XUMHS U 300POBbE. be3omacHoe mcmonp30BaHue BEIICCTB U
XUMHNYCCKHUX peaKI_II/Iﬁ B 6BITy. HepBa;I nmoMompb IIpU XUMHYCCKHUX OXKOrax H

OTPABJIEHUAX

OCHOBBI ~ 3KOJIOTMYECKOW  TPAaMOTHOCTH.  XUMHYECKOE  3arps3HEHHe
okpyxarommet cpenst [1/IK. Pons XuMuu B pelieHHH SKOJIOTHUECKUX MPOOIeM.
[IpupoaHble HMCTOYHHUKHM YTIEBOAOPOAOB (yrojib, MPUPOIHBIA Ta3, He(dTh),

IMPOAYKTBI UX nepepa60TI<H, HX POJIb B 6BITy " MIPpOMBIIIJIICHHOCTH

4.3

XUMUYECKUH 3KCIEPUMEHT: U3yueHue oOpa3loB MaTepuanoB (CTEKIO, CIIaBbI

MCTAJJIOB, ITOJIUMCPHBIC 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 XHMHYCCKOM HAayKH Kak obOnactu COBpPECMECHHOTI'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 SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOAAX HMCCICAOBAHUA BCIICCTB W HUIYUCHUA
XHUMHUYCCKUX peaKuHﬁ; YMCHHC HCIIOJb30BAaTh MOACIN HJIA

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

Brmanenune cucteMoil XMMHMYECKMX 3HAaHUM M yMEHUE NIPUMEHSTH

CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

2.1

BOKHEHIIME XMMHUYECKHE TMOHATHA: XHMHUYECKHH JIIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, NMPOCTOE M CIIOXHOE BEUIECTBO, OAHOPOAHAS U
HEOJIHOPOJIHAs CMEChb, OTHOCHUTEJIbHbIE AaTOMHas M MOJIEKYJspHas
MacChl, KOJWYECTBO BEHIECTBA, MOJIb, MOJISpHAs Macca, MOJSPHBIA
00bEM, OKCHJ, KHCIOTa, OCHOBAHHUE, COJb (CpeAHss), XUMHUYECKas
pEaKIys, PpEaKIUH COCIMHCHUS, PEaKIUH pPA3JI0KCHUS, PEaKIUH
3aMeIleHUs, PeaKkIMu OOMEHa, TEIIOBOH 3((EKT peakuuu, 3K30- 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,
XMMHYECKOE paBHOBECHE, OOpaTHMble U HEOOpaTHUMble peaKluy,
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 XMMUYECKON TPaMOTHOCTH, BKJIFOYAIOILIEH :

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

YMEHHE WHTErpUpOBATh XMUMHUYECKHE 3HAHUSA CO 3HAHUSMHU JPYTUX

y4eOHBIX IPEMETOB

3.3

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

CIIPABOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

yMeHHE OOBEKTHBHO OIICHMBAaTh WH(POPMAIMIO O BEIIECTBAX, HX
NpeBpalleHUsIX M NPAaKTHUYECKOM  MPUMEHEHHMH U yMEHHe

HCIIOJIB30BaTh €€ AJId PCIICHU A y“IC6HO-H03HaBaTCJII>HBIX 3aJga4d

BJIaIIeHI/Ie OCHOBaMH TTOHATHMHOTO afrmapara U CHMBOJIMYCCKOTO

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




YpaBHEHUM  XMMHUYECKHUX  pEaKlMil; OCHOBAMHM  XHUMHYECKOU
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
DJIEKTPOHOB), PACIpPENEICHUEM DIIEKTPOHOB IO JHEPreTHYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOAOB, KATUS M KAIBIIHS
IIpencraBienue 0  MEPUOJUYECKONM  3aBUCHUMOCTH  CBOWCTB
XHUMUYECKHX DIIEMEHTOB (paJlyc aTroMa, JIEKTPOOTPHIIATEIbHOCTS),
6 MPOCTBIX W CJOXHBIX BEHIECTB OT TIOJOXEHHUS JJICMECHTOB B
[lepuomuueckoit cucremMe (B MaJlbIX [EPHOAAX U  TJIABHBIX
MOJATPYTIAx) ¥ 3JICKTPOHHOTO CTPOSHUS aTOMa
7 Ymenne kinaccuupoBarth:
7.1 XUMHUYECKUE FJICMEHTBI
7.2 HEOPraHUYECKHE BEIIECTBA
7.3 XUMUYECKHE PEaKLIUU
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 BOCCTAHOBUTEIb
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, CEPOBOJAOPOJ, OKCHIBI U THUIPOKCHIIBI
99 metamwioB |-IIA rpynm, amomunus, meau (l), muaka, xenesa (Il u
' I11), oxcunast yraepona (Il u 1V), kpemuus (1V), azota u gocdopa (111
u V), cepel (IV u VI), cepuucras, cepHas, a3oTucras, a3oTHasd,
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 YPAaBHCHUA peaKHHﬁ, B

10
TOM YHCIIE:
10.1 peakiuii HFOHHOTo oOMeHa
10.2 OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEaAKINI
103 WUTIOCTPUPYIOIINX ~XHUMHYECKHE CBOWCTBA M3YYCHHBIX KJIACCOB
' (TpyIm) HEOPraHUYECKNX BEUIECTB
104 MOATBEPKTAIONINX TCHETUYECKYIO B3aUMOCBSI3b MEXTY HUMH
11 YMeHue BIYUCIATh (IPOBOAUTH PACU&Thl):
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 YypaBHCHHUSM XHUMHYCCKHX PEAKIUH W HaXOIUTh KOJIUYECTBO
' 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 SBIIEHUH; yMeHHEe Cc(hOpMynupoBaTh MpoOieMy U
MPETIOKUTE MTYTH €€ PEIICHUS
199 0e3omacHOM pabOTHl ¢ XUMHUYECKHMH BEIIECTBAMH, XHUMHUYECKOMN
' MOCyA0H U IabopaTOpHBIM 000pyIOBaHUEM
MpaBUJIaMU OE30MACHOTO OOpPAIEHUS C BEIIECTBAMU, UCTIONB3YEMBIMU
B TOBCETHEBHOW KM3HH, TIPABHIIAMH TTOBEJICHUS B IIEISIX COCPeIKECHUS
123 3I0pPOBbSI U OKPYXKAIOIIEH MPUPOIHON Cpeapl; MOHUMAaHUE Bpenaa
' (omacHOCTH) BO3JCHCTBHSI HAa JKHUBBIC OPTaHU3MBI ONPEIACIEHHBIX
BEIIECTB, CIOCOOOB YMEHBIICHHS U TMPEAOTBPAIICHUS UX BPEIHOTO
BO3JICUCTBUS
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 B3aUMOJEUCTBUS KHUCIOT C METaJUIaMH,
OKCHIAMH  METaJUIOB,  PAacTBOPUMBIMM M HEPacCTBOPHUMBIMH
OCHOBAaHUSIMU, COJIIMHM; [IOJIY4YEHHE HEpPAaCTBOPUMBIX OCHOBAHMUIA;
BBITECHEHHE OJHOIO MeTajlyla JpyrMM W3  pacTBOpa  COJIHU;
UCClIeIoOBaHNE aM(OTEPHBIX CBOWCTB TUAPOKCUAOB ATIOMUHUS U

[IUHKA

13.7

13.8

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

«BaxxHelme MeTaIbl 1 X COSTMHEHMSI

XUMHYECKHE  OKCIIEPUMEHTHI,  WUIIOCTPUPYIOIIHE  TMPH3HAKH
NPOTEKaHUs peakMi MOHHOro OOMEHAa; KaueCTBEHHbIE pEeakIMH Ha
NPUCYTCTBYIONINE B BOJHBIX PAcTBOpaX HOHBI: XJOPHI-, OpOMUI-,
uomua-, cymnedar-, Qocdar-, KapOOHaT-,  CHIMKAT-aHUOHBHI,
THJIPOKCU-UOHBI, KATHOHBl aMMOHUS, MarHusi, KaJblus, aTFOMUHUS,

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

14

YMmeHnue:

141

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

3aKOHOMECPHOCTH

14.2

YCTaHABJIMBAThH CBA3U MCXKAY pCaJIbHO Ha6J'IIOI[aCMBIMI/I XHUMHUYCCKHUMU
SABJICHUSAMMU U IMPOLCCCaMU, NPOUCXOAAIIUMA B MAaKpPO- U MUKPOMHPC,

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. HpOCTI)IG " CJIOXKHBIC BEUICCTBA.

Xumnueckas popmyia. BareHTHOCTh aTOMOB XMMHUYECKHX IeMEHTOB. CTeneHb

OKHUCJICHUA

14

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

B COCIUMHCHNU

1.5

1.6

KomnyectBo BemectBa. Moab. MomspHas Macca. MoJisipHbIii 00BEM Ta3o0B.
B3anMoCBsI3b KOJIMYECTBA, MACChl M YUCIIA CTPYKTYPHBIX €IMHMUI] BEIIECTBA
®u3nuecKkue U XUMUYECKHE SIBIICHUsA. XUMUYECKAsl peakuus U €€ INpPU3HAKH.
3aKOH COXpPaHEHMsI MAcChl BEIIECTB. XMMHUECKUE YPaBHEHUS

[Iepnognueckuit 3akoH n Ilepuonnueckas cucreMa XMMHYECKHX 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

CTpOeHI/IC aroMmoB. CocTaB aTOMHBIX AACP. M3oTomEl. SJICKTpOHLI. CTpOCHI/IC
OJICKTPOHHBIX 000JIOYEK  aTOMOB MEPBBIX 20 XWMHYECKHX DIJIEMEHTOB

Ilepuonnueckont cucremsl .. Menneneena

2.3

3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB XMMHUYECKHUX DJIEMEHTOB MEPBBIX TPEX
MEepUOJIOB, Kaius, Kamblus (paguyca aTOMOB, DJIEKTPOOTPUIIATEIHLHOCTH,
METaUIMYECKMX W HEMETaUIMYeCKMX CBOMCTB) W HMX COCAUHEHUH 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 BEIECTBA OT TUIA KPUCTAUIMYECKOM PEIIETKHM M 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);
KACIOT  (KHCIOPOJCOACpKAIIMEe H  OCCKUCIOPOJIHBIC, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIEH (CPETHUX U KHCIIBIX)

@u3nyeckue M XMMUYECKHE CBOMCTBAa MPOCTBIX BEIIECTB-HEMETAJIOB:

BOJIOPO/Ia, XJIOpa, KUCIOPO/ia, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHUS

4.3

4.4

dusznyeckue W XHMHUYECKHE CBOMCTBA IPOCTBIX BCHICCTB-MCTAJLIOB: JINTHUA,
HaTpu:A, Kajlusgd, Marovugd W KaJlblHs, aJIFOMUHHA, XKCJIC34d. BHGKTI)OXI/IMI/I‘ICCKI/Iﬁ

PAI HAIIPSKEHUN METaJIOB

dusznyeckrue U XUMHUYCCKHE CBOMCTBA BOAOPOAHBIX COGI[I/IHGHI/Iﬁ HEMCTAJIJIOB:

XJOPOBOJIOPO/Ia, CEPOBOOPOAA, AMMHAKA

4.5

dusnyeckue U XUMHUYECKHE CBOWCTBA OKCHAOB HemetamwioB: cepel (1V, VI),
asota(ll, 1V, V), docdopa(lll, V), yraepoma(ll, 1V), kpemuus(1V). Ionyuenue

OKCHJOB HEMCTAJIJIOB

4.6

4.7

4.8

4.9

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

xenesa(ll, 11). TTonmyueHne OKCHIOB METAIIIIOB

XVMHYECKHE CBOMCTBA OCHOBaHWH M aM(pOTEpPHBIX THAPOKCUAOB (Ha ImpUMeEpe
TUAPOKCUIOB QIIOMUHUA, JKene3a, I[uHKa). [lomyuyeHue OCHOBaHMM U
aM(}OTepHBIX THAPOKCHJIOB

OO0me XUMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOJIOPOIHOM, CEPOBOJIOPOIHOM,
CEpPHUCTOM, CEpHOM, a30THOH, (ochOpHOU, KPEeMHHEBOH, yroibHOU. OcoObIe
XMMUYECKHE CBOWCTBAa KOHUEHTPUPOBAHHOW CEPHOM © a30THOM KHCIIOT.

[Tony4yenue kucnot

OO0me XuMHYECKUe CBOMCTBA cpenHux cose. [lomyuenue coneit

4.10

[Tonydyenne, coOupaHme, paclo3HaBaHWE BOJOPONA, KHCIOPOJa, aMMHAKa,

YIJIEKHUCIIOTO Ta3a B 1abopaTopuu
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[Momyyenne amMmmuaka, CepHOM M a30THOM KHUCIOT B MPOMBINUIEHHOCTH. OO1ue

CIIOCOOBI IMOJIYYCHHUA MCTAJIJIOB




4.12

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

Xumudaeckue peaKnuu

5.1

Knaccudukarnuss XUMHYECKHX peakuuil Mo pa3IMyHbIM [IPU3HAKAM: [0 YUCITY H
COCTaBy YYaCTBYIOIIMX B PEAKIMU BELIECTB, MO TemioBoMy 3¢pdekry, mo

M3MEHEHMIO CTeIICHEH OKMCIICHUS XUMHUYECKUX YJIEMEHTOB

5.2

5.3

5.4

5.5

TennoBoii 23 PeKT XUMHUECKONW peakluu, TEPMOXUMHUYECKUE YpaBHEHHS. DK30-

Y SHJIOTEPMUYECKUE PEAKIMU. TepMOXUMUUYECKUE YPABHEHUS
OKHCIUTEIbHOBOCCTAHOBUTENbHBIE peakiuu. OKUCIUTEIM U BOCCTAHOBUTEIIH.
[Ipouecchl  OKMUCHEHHSI M BOCCTAHOBJICHMSA.  ODIJIEKTPOHHBIM  OamaHC
OKHCJIMTEIIbHOBOCCTAHOBUTEILHON PEAKIIUN

Teopus anekTpoauTudeckoi nucconuanuu. KaTuonsl, aHMOHBI. DJIEKTPOIUTHI U
HEATEKTPOIUThL. CHIIBHBIC U clla0ble 3JIeKTPOIUTHL. CTeNeHb JUCCOIHAIH
Peaknuu moHHOTO OOMEHA. YCIOBHSI MPOTEKAHUS PEAKIM 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 XUMHYCECKUX OKOT'aX U OTPABJICHUAX

6.2

XUMHYECKOe 3arpsi3HEHHE OKpYyXKarolleil  cpeabl  (KHCIOTHBIE — JIOXK[IH,
3arpsi3HEHUE TOYBBI, BO3/yXa W BOJOEMOB), CIIOCOOBI €r0 MPETOTBPAIICHUS
[IpenenpHast nmomyctumas koHmeHtparus BemecTB (IIJJK). Pomp xumuu B
pelIeHur OKOJOTHYECKUX TMpoljeM. YCuieHue NapHUKOBOro dddekra,

pa3pymi€cHUuC O30HOBOI'O CJI0s

6.3

6.4

[Tpumenenue cepsl, azota, pocdopa, yriepoaa, KpeMHUS U UX COCTUHEHHH 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 UX OT KOPPO3UU

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

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

6.5

[lepBoHayanbHBIE TOHATHA 00 OPraHMYECKHX BEIIECTBAX KaK O COCTUHEHMSX
yrieposa (MeTaH, 3TaH, TUJICH, alleTUJIeH, 3TaHOJI, TJIMLIEPUH, YKCYCHasl KUCIIOTA).
[onsiTne 0 OMONOTHYECKH BaKHBIX BEIIECTBAX: JKUpaX, OENKax, yriieBoAax — U UX

POJIA B ) KU3HU YCTIOBCKA




PacuéTrr:

7.1 o popMysiaM XUMHYECKUX COSTUHEHUI
1.2 Macchl (MacCOBOM) JOJIM PACTBOPEHHOTO BEILIECTBA B paCTBOPE
7.3 110 XUMHYECKUM yPaBHCHUSIM




YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O TPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JISA YYEHUKA

» Xumusi: 8-if kiacc: 0a30BbIN yPOBEHb: YUCOHHK; 5-€¢ U3TaHMUE,
nepepadotanHoe ["abpuensu O.C., Octpoymon WU.I'., Cnaakos C.A.
Axk1monepHoe obuectBo «M3marensctBo «lIpocBerienue»

» Xumus: 9-i knacc: 6a30BbIl YPOBEHB: YUCOHUK; 5-€ U3aHNUE,
nepepadotantoe ["abpuensn O.C., Octpoymos U.I'., Cnaakxos C.A.
Axk1monepHoe obuiectBo «M3narensctBo «lIpocBemienue»

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

NudopmanmoHHo-MeTOANYECKOE TMCHhMO 00 0COOCHHOCTSIX MPENoIaBaHus
yueOHoro npeamera « Xumus» B 2025/2026 yueOHOM To1y
https://edsoo.ru/wp-content/uploads/2025/08/himiya.pdf

Metoauueckue peKOMEH 1AM M0 U3YYEHUI0 TeMbl « OKUCITUTEIBHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIMKU» B IMIKOJIBHOM Kypce xumuu (2024r.)
https://edsoo.ru/wp-content/uploads/2025/02/mr_himiya_o_v_r.pdf

Y4eOHO-MeToIMYECKOE 00eCIeueHHE MPOLIECCOB MPENOIaBaHUS XUMUH,
Oounosnoruu, (PU3MKU HA YPOBHAX OCHOBHOT'O OOIIIETO M CPEIHEr0 OOIIETo
o0pa30BaHMsl C BKIFOUEHHUEM JOMOJHUTEIEHOTO HHKEHEPHOTO KOMIIOHEHTA
(2024r.) https://edsoo.ru/wp-
content/uploads/2025/02/umo_dop_inzhenernyj komponent.pdf

bank 3amanuii U1l TEKYILEro OUEHUBAHUS 110 yUeOHOMY MPEAMETY « XUMUSD)
(2024r.) https://edsoo.ru/wp-
content/uploads/2025/02/bank zadanij himiya ooo .pdf

Kontekcthbie 3agaun. 3aganus K yaeOHOMY Kypey «Xumusi». 8 kiace (2024
r.) https://edsoo.ru/wp-content/uploads/2025/01/kz_himiya 2024.pdf

MeToandeckue peKOMEH Ialu 10 CO3/IaHUI0 KJIACCOB TEXHOJOTHYECKOTO U
€CTEeCTBEHHO-HAYYHOTr'0 MPO(HIIeH 1 KJIACCOB ¢ YIIIyOJICHHBIM U3yYEeHUEM
MaTeMaTuKH, GU3NKU, XUMUH, OUOJIOTUH B 00I1€00pa30BaTEIbHBIX
OpraHU3alusIX ¢ UCTIOIB30BaHUEeM UH(PACTPYKTYPHI, CO3IaHHOM B paMKax
HanuoHanbHOro npoekra «Oopazosanue» (Kpantopuymsl, [T-kyosl, Touku
pocta u zip.) (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sozd_klassov_tehnol i _en_profile] 2025.pdf

Metonnueckue pekomenaanuu. Opranu3zanus B3anmoaencTeus “Ilkona —
By3 — npennpustre” (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sh_v_p_ 2025.pdf
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MU ®POBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

e BUBJIMOTEKA LOK https://mounypoku.pd/

e [JIOBAJI-JIAB https://globallab.ru/
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https://globallab.ru/

