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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUW K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OOO, a Takxke Ha OcHOBe (enepasbHONl paboueil mporpammbl
BOCITUTAHUS U C YUYETOM KOHIICIIINHN MPENOaBaHusl yIeOHOTO MpeaMeTa « XUMUsDH»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
OoOy4eHMs, BOCIHMTAHHS M Pa3BUTUA OOYYAIOIIUXCS CpPEICTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peaMETHOE coJiep>KaHue,
npeaycMaTpUBaET paclpeielieHue €ero Mo KilaccaM W CTPYKTYPUPOBAHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSICT KOJIUYECTBEHHBIE H
Ka4E€CTBECHHbIEC XapaKTepUCTUKU COJICp/KAHMUS, PEKOMEHAYEMYIO
MOCJIEAOBAaTEIbHOCTh HM3YYEHHUS] XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro TMpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJarolmuxcs, ONpeAesisieT BO3MOXKHOCTH TMpeaMera st
peanu3anuu TpeOOBaHUM K pe3yibTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTEIbHOM
porpaMMbl Ha YPOBHE OCHOBHOTO OOINETO 0Opa30BaHMS, a TaKKe TPeOOBaHUN K
pe3yabTataM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIel N3y4eHUs PeIMETa U OCHOBHBIX
BUJIOB Y4E€OHO-TO3HABATEILHOW JEATENbHOCTU OOYYalolerocs IO OCBOCHUIO
y4eOHOTO CO/IepIKaHMS.

3HaHWEe XWMHH CIY>KUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
oOy4Jaromierocsi, ero MnpeACcTaBICHU O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
pOJib UTPAtOT (POpPMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
SHEPrUU U 00 DBOJIIOIMHU BELIECTB B MPHUPOJE, O MYTAX PEIICHUS TJI0O0ATbHBIX
mpo0eM YCTOMYMBOTO PA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, JSHEPTETHUECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, TPOOJIEM 3IPaBOOXPAHCHHUSI.

N3yuenue xumun:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJii  CaMOpasBUTUA U
dbopMupOBaHUsI KYJIbTYPhI JIMYHOCTH, €€ 0011el U (PYHKIIMOHATIBLHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMUpOBAHWE MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEH
OOy4JaromMxcsi, HABBIKOB WX CAMOCTOSITEIHHOW  Y4EOHOW  JIESITENIbHOCTH,
AKCIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHATBHOM IEATEILHOCTH;

3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
L[EJTOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPObI U YEJIOBEKA, SBIISIETCS. OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIONXCS;



criocoOCTBYeT (OPMUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHHUS K €CTECTBEHHO-
HAay4YHBIM 3HAHUSM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 9KOJIOTHYECKOE
oOpa3oBaHHEe 00yUYarOITUXCSI.

JlanHbIC HampaBlICHUS B OOYYCHHH XWMHUHM OOCCICUMBAIOTCS CICIIHM(PUKON
COJIepKaHMsl  y4eOHOTro  MpeaMeTa, KOTOPBhIM  SABJISIETCA  NEJaroruyecKu
aJanTHPOBAHHBIM OTpakK€HHEM 0a30BOM HAYKH XMMHH Ha OINpeeIEHHOM dTare e&
pa3BUTHA.

Kypc xuMun Ha ypoBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHUE OOYYaIOIIMMHUCS CHCTEMBI TMEPBOHAYAIBHBIX TMOHATHUN XWUMHUU, OCHOB
HEOPTraHUYECKOM XHUMHUM U HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TMOHSTUN
OPTaHUYECKON XUMMUHU.

CtpykTypa coaepskaHusi MPOrpaMMbl IO XUMHH C(POpMHpOBaHA Ha OCHOBE
CUCTEMHOI0 mojaxoaa K €€ uzydeHuro. Colaep:kaHue CKIIAIBIBACTCS U3 CHUCTEMBbI
MOHATHUM O XUMHUYECKOM 3JI€MEHTE M BEIIECTBE M CUCTEMBI HOHATUI 0 XUMHYECKOM
peakiuu. OO0e OSTH CHUCTEMBl CTPYKTYPHO OpPTraHW30BaHbI IO IPHUHIIMITY
MOCJIEAOBATEIBHOTO PA3BUTHUSL 3HAHUM HA OCHOBE TEOPETUYECKUX IPEICTABICHUMN
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYE€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepunoanueckoro 3akona /l. 1. MeHnneneeBa kak OCHOBHOTO 3aKOHA XUMHU;

— YUYCHHS O CTPOECHHM aTOMa U XUMHUYECKOM CBSI3H;

— TIPEACTaBICHHM 00 JJICKTPOJMTHYCCKONH JTUCCOIIMAIIMM BEIISCTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OSMIIUPUYECKU
MOJTYYEHHBIX U OCMBICJIICHHBIX (DaKTOB, PA3BUBAIOTCS MOCIEAOBATEIBLHO OT OJHOTO
YpPOBHS K JPYyroMYy, BBITIOJHSASA (QYHKIUM OOBSCHEHHS U IIPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHUSI M BO3MOKHOCTEH MPAKTUYECKOTO NMPUMEHEHUS W TMOJYYECHUS
M3y4aeMBbIX BEIIECCTB.

OcBoeHue nmporpaMMbl IO XUMHUU  CIOCOOCTBYEeT  (OPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMUYECKON COCTABISAIOLICH HAYyYHOM KapTUHBI MHUPA B JIOTUKE
€€ CHCTEMHOM IPUPOAbI, LEHHOCTHOTO OTHOLICHUS K HAYyYHOMY 3HAHUIO U
METOJIaM MO3HAaHUS B Hayke. M3ydeHHe XMMHU NPOUCXOIUT C NPHUBICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX NpeAMeTOB: «OKpyXKalomuil MUpY,
«bunonorus. 5—7 knacce» U «PuU3KKaA. 7 KIIaccy.

[lpy w3yyeHWH XUMHH TPOUCXOAUT (HOPMHUPOBAHWE 3HAHHN OCHOB
XUMUYECKON HAyKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTUYECKOU
JIESITEIbHOCTH YEJIOBEKA M KaK OJHOIO0 W3 KOMIIOHEHTOB MHMPOBOHM KYJIBTYpHI.
3agaya yd4eOHOro mnpeaMera COCTOUT B (OPMHUPOBAHWUU CHUCTEMBl XMUMHUYECKHX
3HAHUN — BaXHEUIWX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUH,
JOCTYITHBIX 00OOIICHW MHPOBO33PEHUECKOTO XapakTepa, s3blKa HAYKH, B
IpUOOIIEHNH K HAyYHBIM METOJaM I[IO3HAHWSI TP HW3YYCHUU BEIIECTB U
XUMHUYECKUX PEaKIui, B GOPMUPOBAHUU U PA3BUTHM TMO3HABATEIbHBIX YMEHUU U



UX TPUMEHEHWH B Y4YEOHO-IO3HABATENIbHOW M y4eOHO-UCCIIEeI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHMM NpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM JKU3HU.

[Tpu u3yyeHUM XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3Ha4YeHHE MPUOOPENU TaKUE 1, KaK:

— (opmupoBaHHEe HMHTEIJIEKTYalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY IPUHATHUIO PELICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KHU3HU;

—  HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKOoe MpHOOIeHHE
o0yJarommxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAayYHBIM
MeToJaM NO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredyeHue yCaoBUi, CITIOCOOCTBYIOMIUX MPUOOPETEHUIO O0YyYatOIIUMUCS
OTbITa Pa3HOOOpPa3HOW MAEATEIHHOCTH, MO3HAHWUSA W CAMOIO3HAHMS, KIFOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONIUX YHHBEPCAIbHOE 3HAYCHHUE IS
Pa3IMYHBIX BUJIOB JACSITEIBHOCTH;

— (¢opmupoBanue o0OmeNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
TPaMOTHOCTH, B TOM 4YHCJIE YMEHHA OOBSICHATH W OLEHUBATH SIBICHUSA
OKpY’KaIOIIer0 MHpa, WCIOJB3YS 3HAHUS U OIBIT, NMOJyYEHHBIC MPH HU3YUCHHUH
XUMUHU, TPUMEHSATh HMX TMPHU PEIICHUH MpoOJeM B TOBCEIHEBHON >XM3HU U
TPYAOBOU JIE€ATEIBHOCTH;

— (¢opmupoBaHue y O0Oy4arommxcs TYMaHUCTHUYECKHX OTHOIICHUH,
MOHMMAaHUS [EHHOCTH XHUMHYECKHX 3HAaHWUW IS BBIPAOOTKH JKOJIOTUYECKU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JEATEIbHOCTH B LEJAX
COXPAHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHOMN Cpebl;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOCHHS OOINEYEIIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMISI M HAMPABICHHOCTH JATbHEUIIETO
oOy4eHuUs.

OOwiee YMCIO YacoB, OTBEACHHBIX I HM3y4yeHUsT XHMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctaisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlelo), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).



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 0 MeTonax MO3HaHWSA B XMMHUHM. UMCTBIE BEIECTBA U CMECH.
Crioco0bl pa3eneHus: CMeCeu.

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

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

KommuecTBo BemectBa. Moiib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
MacCchl M 4YHMCJIAa CTPYKTYPHBIX €AUHUI] BemiecTBa. Pacu€rsl 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, PACTUPAHHE 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 KHUCIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TMAPOKCHUIA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM conu meau (1),
U3y4eHHE CMOCOOOB pa3JelieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIApMBaHUE, TUCTWIUISALUSA, XpoMaTtorpadusi, IpOBEACHUE OUUCTKHU MMOBApEHHON
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 — aneMeHT u mpocroe
BenlecTBo. Haxokaenuwe kuciaopoga B Ipupoje, (U3MUEecKHe M XUMHUYECKUE
cBoiicTBa (peakuuu ropenus). Oxcuapl. Ilpumenenue kucinopona. CrnocoOsl



MOJIYYCHHUST KUCIIopoda B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISA KACIOpOoa.

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 um mpocrtoe BemecTBo. Haxoxxkaenue 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 coenuHeHui. Oxcunpl. Kimaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
cBoMcCTBa OKCHIOB. [losrydeHrne OKCUI0B.

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

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

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

['eHeTnueckas CBSA3b MEXKIY KIaCCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONPEIECTICHHUE COICPKaHUs KUCIOpOoAa B BO3AYyXe€, MOJyUYEHHUE,
coOupaHue, pacrno3HaBaHUE W M3YYCHUE CBOMCTB KHUCIOPOJa, HaOJIOACHUE
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 BOJIOpo/a (TOpeHHe), B3auMMOCHCTBIE Bojgopoaa ¢ okcuaoM 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.
OKHCIUTEIBHO-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
ITepuomnueckoin cucremsl J[. . MenneneeBa. XapakTepUCTUKAa XHUMHUUYECKOIO
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 YE€pPe3 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,
AKCIEPUMEHT, 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, €TUHUIIBI
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 3akoH. [leproguueckas cucremMa 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 Pa3JIUYHBIM 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 OKHMCJICHUS 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 IeTepOreHHBIX
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-BOCCTAHOBUTENBHON  pEaKLUU. CocraBneHue  ypaBHEHUU



OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMil C  HKCIOJb30BaHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XUMHU4ecKoil cBsizu. CteneHs auccounanuu. CUIIbHbBIE U ClIa0ble 3JIEKTPOJIUTHI.

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. KauectBeHHbIe peakini Ha HOHBL. [IOHATHE O TUAPOIIU3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJCIISIMU KPUCTALIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW 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  OOMeEHa
(oOpazoBaHme oOcaaka, BBIJICICHHE Ta3a, OOpa30BaHHWE BOABI), OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pa3fioKEHUs, COSTUHEHMs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEakiuid 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 — TajloreHoB. XWMHYECKHE CBOWCTBA Ha MOpUMEpe  XJiopa
(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
XUMUYecKue cBorcTBa. OKCHUABI CEpbl KAaK MPEACTABUTENIN KHCIOTHBIX OKCHJOB.
Cepnass kuciota, (Quanueckne © XUMUYECKHE CBOHCTBa (oOmme Kak
MPEACTaBUTENS Kjacca KHCIOT W crhenupuieckne). XUMHUYECKHE pPEaKIlnu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOMYYeHUSI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOThI, KAYECTBEHHAsI pEAKLUs Ha



cyiabdaT-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHUpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE IOXKIH,
3arpsiI3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €T0 MPEA0TBPAIICHHUS.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTEMEHU OKHUCIECHUS. A30T, paclpOCTPAHEHHUE B MPUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
buznyecKkre u XMMHUYECKHE CBOMCTBA, NONyueHue U npuMenenue. Coiau 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 aMMOHHUSI B KauyeCTBE MHMHEpAJIbHBIX
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, Pu3NIecKue U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTEIEHH  OKHUCIEHHUS.  YTJEpokd,  aUIOTPOITHbIE
Moau(puUKalMM, pacIpoOCTpaHeHWEe B MNpUpoae, (U3MUECKHMEe 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, CBA3aHHBIE C OKCUIOM
yraepona (1V), rumoresa riao6ambHOrO TOTEIJICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJiyueHue U mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIIEHHOCTH U CEIbCKOM
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 UX mepepaboTku (OE€H3MH), UX POJb B OBITY W IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOIOTUYECKU BAXKHBIX BEILIECTBAX: )KHpax, OeKax, yriieBogax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero ¢usnueckue M XUMHYECKHE CBOWCTBA, IMOIYy4YEHUE 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, 0eToH, xkene300eToH. [Ipobaembr 6€30macHOr0 MCIOIb30BaAHUS
CTPOUTEIBHBIX MATEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
UX TPOTEKAHMS, OMBITHI, OTpa)Xkaromme (PU3NUecKrue M XUMHYECKHE CBONCTBA
TraJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMATEPHUAIOB), HaOIIOIEHNE Tpoliecca OOYIIIMBaHuUs caxapa IoJ JeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YEHUE XUMHYECKHUX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIOTHI, MPOBEAECHUE KAUECTBEHHON PeaklMK Ha Cyab(dar-
MOH U HaOJIOJeHHE MpHU3HaKa €€ MpPOTEKaHMs, O3HAKOMJIEHHE C (PU3HUYECKUMU
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 (pochaT-uoOH U U3ydyeHHE MPU3HAKOB
UX MPOTEKAHMUsI, B3aUMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIbIO
(BO3MOXHO WCIIOJIb30BaHNE BHJIEOMATEPHUAIIOB), U3y4eHHUe Moelen
KPUCTAUIMYECKUX peIIETOK aiMasza, rpaduta, QyiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM NpPOTHBOTa3a, MOJIydeHHe, COOMpaHue, paclio3HaBaHUE U W3Y4YECHHE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
NPOAYKUMEH CHUJIMKATHOM TPOMBIIIJIEHHOCTH, PEIIEHUE HKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJiibl 1 MX COeIMHEHU S

OO01mmast xapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux mnosiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U
MenneneeBa u cTpoeHus: aToMoB. CTpOeHHE MeETaUIOB. MeTtayundeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKas  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
ciocoObl mosydeHus MeTtaioB. [loHsTHEe O KOppO3UM METaIOB, 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 /. . MenaeneeBa, CTpO€HHE MX aTOMOB, HaXOXKJIECHHE B IIPUPOJE.
duznyeckre U XUMUYECKUE 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
[Tepuoanueckont 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: TTo10keHre B [leproindeckoi CuCTeMe XUMHYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIa U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoeHHE aroma, HaxOXJIeHUE B mnpupoac. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI M conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBaMH, HW3y4Y€HHWE  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  HCIIOJIb30BAaHWE  BHJICOMATEPHAIIOB), TMPHU3HAKOB  IMPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, aIFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HabnrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THMAPOKCUIA 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 BEILIECTB M XMMHMUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMun B pemieHun 3K0JIOrHYECKUX
poOJieM.

Xumuyeckuui IKCnepumenm:

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

Mescnpeomemmnbnie ceasu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBISIETCS 4epe3 HCIOJb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBJSIFOIIMXCS CUCTEMHBIMHU JJISi OTJENBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IMKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAy4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHE, MOJEINb, SBICHHE, MapHUKOBBIN
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, KpUCTAITHIECKas
pemérka, CIulaBbl, (PU3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOIJIEMEHTHI, 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
COLIMOKYJIbTYPHBIMM M JYXOBHO-HPAaBCTBEHHBIMHU IIECHHOCTSIMU, IPUHSTBIMU B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOIMO3HAaHUs, CAMOPA3BUTHUS U COLIMATTU3ALMHI O0YUYaIOIIUXCS.

JIMYHOCTHBIE  pE3yJbTaTbl  OTPAXalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJCTBOBATbCS CUCTEMOW IO3UTHBHBIX LIEHHOCTHBIX OpHEHTAlMi W
pacIIMpEeHne 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 BIJIAJETh JAOCTOBEPHON MH(popMaiuei o
IIEPENOBBIX JOCTH)KEHHMSIX W OTKDPBITUSAX MHMPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U OOILIECTBA;

2) rPakKAaHCKOr0 BOCIUTAHMS:

MPEACTABICHUSI O COLUMAJIBHBIX HOPMax M MpPaBUIAX MEXIMYHOCTHBIX
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, BBIMOJHEHUH XUMHUYECKHUX
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 MOCIEACTBHI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKLMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKHM WU COCTaBISIOLINE
OCHOBY JIJI1 TIOHUMaHUsI CYIIHOCTH HAYYHOM KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPUPOIbI, B3aUMOCBA3AX YEIOBEKA C
MIPUPOIHOM CPEZIOH, O POJIM XUMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

II03HABATEIIbHBIE MOTHBBI, HAIIPABJIICHHBIE HA MOJIyYEHHUE HOBBIX 3HAHUH I10
XUMHH, HEOOXOTUMBIE Ui OOBACHEHHUS HAOII0JAaeMbIX MPOIECCOB U SBICHUM,
MO03HABATENIbHOM, MH()OPMAIIMOHHOW M YHUTATENbCKOW KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C y4eOHBIMU TEKCTaMM, CIPABOYHOMN



JUTEPATYPOH, MOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpeC K OOYyYCHHIO M TIO3HAHWIO, JF0003HATEIHHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTH JW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIPUSATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH  COONIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKUMHU BEIIECTBAMU B OBITY U PEAIbHOMN KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPaKTUUYECKOMY U3yUYeHHUIO TTpodeccuil 1 Tpyaa pa3auyHoro poja,
YBOKEHHUE K TPYAy M pe3yibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJTLHONU TPACKTOPUHU MPOJOKEHU 00pa30BaHUsI ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccnoHaabHOl IeITEIPHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B IPOQPECCHOHATILHOM Cpejie;

6) IKOJIOrHYECKOTr0 BOCIIUTAHMS

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TPUPOJEC KaK HCTOYHHKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYIECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GbU3NYEeCKOMY U TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTU COOJIIOJACHUS
npaBuJ 0€30MacHOTO MOBEICHUSI P padOTE C BEIIECTBAMU, a TAKKE B CUTYalUsIX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPYKAIOIIEH IPUPOIHON CPENO, ISl TTOBBILLICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJIBTYpbl, OCO3HAHHUS TIJIO0AJIBLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTed WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX TMPEIMETax W TO3BOJISIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (OPMUPOBATH MPENCTABICHUE O LIEJIOCTHOM



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

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMN: PACKPBIBATh CMBICT XUMHUYECKUX MOHATHH (BBIACIATH UX XapaKTEPHBIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SBJIICHUH, BRIOUpPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBS3M MEXIY OOBEKTaMH HU3Y4YEHUS,
CTPOUTH JIOTUUECKHE pacCyXAeHUs (MHAYKTHUBHBIC, JICTYKTHUBHbIC, 10 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METanpeIMETHBIC), CAMBOJIMYECKHE (3HAKOBBIE) MOJIEININ, UCTIOJIb3yEeMbIE€ B XUMHUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUN 3HaK (CHMBOJ DJIEMEHTAa), XHMHYecKas (opMmylia W YypaBHCHHUE
XUMHUYECKON pPeakly — MPH PEIICHUH y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICIBHBIX MPEJCTABICHUN BBISABIATh U XapaKTEPU30BATh CYIIECTBEHHbBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJb30BaTh MOCTABJICHHBIE BOMPOCHI B KAaueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

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

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH W HWHTEPNPETUPOBATH HHOOPMAIIUIO
Pa3IMYHBIX BUJIOB M ()OPM MPEACTABICHUS, MOJYyYaeMyI0 W3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaABOYHBIE
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3ju4HbIE METOJbl U 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh UCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIAJICHUE KYJbTYpOH aKTHUBHOTO MCIIOJIb30BAHMS PA3JIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AHAJIM3UPOBATh B Ipolecce Yy4yeOHOH 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/JaBaThb BONPOCH (B XOA€ Juajiora W (WiIM) JTUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JEATEIbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JeJIaTb MPE3EHTALUIO
pe3yJabTaTOB BBIMOJIHEHHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI MO MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUSI Y4YE€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbBHOM W MCCIENOBAaTEIbCKOM  JAEATEIBbHOCTH  IIPU  PELICHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHbBIC YHHBeEpPCAJbHbIE y4eOHbIe NeHCTBHSA:

YMEHUE CAMOCTOSATENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHus: yueOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTaBJISATh WM KOPPEKTHPOBATH
MPEUIOKEHHBIM  QITOPUTM  JEHUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIB30BATh M aHAIIM3UPOBATh KOHTEKCTHI, IPEIAracMble B YCIOBUU 3aJaHUN.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MHaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJIEJISIFOT: OCBOEHHBIE OOYYalOUIMMHCS HAy4HbIE 3HAHUS, YMEHHUS U CIIOCOOBI



NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JNEATeIBHOCTH 1O  MOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpeTalluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xon1iy oOydenus B 8 kiiacce npeMEeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIEMEHTa B COCTMHEHUH, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasl peakuus, KiacCUuPUKaius peakiui: peaxiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIMU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A EKT peakiinm,
AIpO aToOMa, AJIEKTPOHHBIM CIOM aroma, aToMHas OpOUTallb, PaIUYC
aToMa, XUMHUYECKasl CBs3b, MOJSPHAs W HEMOJISIpHAsh KOBAJICHTHAsI CBS3b,
WOHHAs CBs3b, MOH, KATMOH, aHWUOH, PAaCTBOpP, MaccoBas JI0Js BEIECTBA
(mporieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

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

e HCHOJIb30BaTh XUMHUYECKYH0 CHUMBOJHUKY JUJISI COCTaBJIeHHS (Qopmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUN MO0
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaTb cMbIciH [lepuomnueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TOHUMAHHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOWMCTB
XUMHUUYECKUX DJIEMEHTOB OT MX mojioxkeHus B [lepuoanueckoil cucreme,
3aKOHOB COXpPAHEHHs MAacCChl BEIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpynmna (A-rpynmna)» u «mnobdouHas noarpynna (b-rpynmna)», Manbsie u
OONbIIME TIEPUOIBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumudeckmx osaementoB I .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



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

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

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

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

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

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICTUTEIBHON EATCITHHOCTH — aHAJH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(ukaiuio,
BBISIBJICHUE TPUYMHHO-CIICACTBEHHBIX CBSI3€d — JUISI M3YyUYECHUS] CBOWMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAYyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIIEPUMEHT
(peanbHBIN U MBICICHHBIN);

ClIeOBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TOJMYYCHUIO W COOUPAHHIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
PAaCTBOPOB C OMNPEACIEHHON MaCcCOBOM JI0JIEM PACTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHHWIO PACTBOPOB MIEIOYCH U KHUCIOT C MIOMOIIBI0 HHIUKATOPOB
(;rakmyc, dhenondranienH, METUIIOPAHXK U JIPYTUE).

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

pPacCKpbIBaThb CMBICH OCHOBHBIX XUMHYECKUX IOHATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJd, WOH, KaTUOH, aHHOH, ITPOCTOE BEIIECTBO,
CJI0’KHOE BEIIECTBO, BAJECHTHOCTb, JJIEKTPOOTPULATEIIBHOCTD, CTEIEHb
OKHCIICHUS, XUMHUECKas PeaKiusi, XUMUYeCKasi CBS3b, TEIIOBOU 3PdeKT
peakiuuu, MOJb, MOJSIpHBIM  00BEM,  pPAacTBOp,  AJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJMTUYECKAsT IUCCOLMALMS, PEAKUUU HOHHOIO
oOMeHa, KaTaau3aTop, XHMHUYECKOE paBHOBecHE, oOOpaTUMble U



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

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JUJIS COCTaBJICHUS (HOPMYT
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHII;

OMPENIENATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCMHEHUAX PA3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
ONpeNeIEHHOMY KJIACCY COEIWHEHUU 1o ¢dopmyiiaM, BUA XUMHUYECKOM
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMbIica [lepumommueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIKCHIBATh W XapaKTepU30BaTh
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMBbI XUMHUYECKUX AIIEMEHTOB:
pa3iuyath TMOHSITHS «rjaBHas mnoiarpynna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manbie u  OodbIIME TEPUOIBl, COOTHOCUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX 10 DJICKTPOHHBIM  CJIIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHUM CBOMCTB 3JIEMEHTOB M MX COCIUHEHUI B
npejenax MajblX MEPUOJIOB U TJIaBHBIX MOATPYHN C YUYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHThI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO TEMIOBOMY 3P HEKTy, MO0 U3MEHEHHUIO CTENICHEH OKHCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUYECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEILIECTB, MOATBEPKIAs OMNHUCAHUE
NpuUMepaMl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIMX
XAMHUYECKUX PEAKIUN;

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



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMU PA3IMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIHTEIIbHO-BOCCTAHOBUTEIBHBIX —PEAKITUI
MOCPEJICTBOM COCTABIICHHMSI DJIEKTPOHHOTO OajaHCca 3THX PeaKluid;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEJIbHYIO MOJICKYJIAPHYIO U MOJIIPHYIO MAacChl
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  00OpYIOBaHMEM, a TaKXKe IMpaBWia oOOpaiieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYEHUI0O W COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHMH, TOATBEP)KIAIOIINE  KAYECTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOPHUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIE OTEpAllMU MBICIUTEIBHON JEATeTbHOCTH — aHaJIHU3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€d — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEeHHe, MOJCIMPOBAHUE, DKCIEPUMEHT (peaabHbIM U
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoaundecTBOo yacoB DJIeKTPOHHbIE OcHoOBHBIE BHABI 1eITEJILHOCTH
HaumenoBanmue
Ne (undposbie) 00y4Jarouuxcs
pa3aesioB U TeM KonTpoabubie  IIpakTuuyeckue
n/n Bcero oOpa3oBaTejibHbIE
NPporpaMmMsbI padoThI padoThI
pecypchl
Paszgea 1. [lepBoHayaibHble XUMHYECKHE TOHATHUS
PacKpblBaTb CMbIC/ M3yYaeMbiX MOHATUIA.
PacKpblBaTb pPO/ib XMMUUK B NPUPOAE U KU3HU
yenoBeKa, eé CBA3b C APYrMMM HayKaMu.
Pa3nnyaTh UNCTbIe BELLECTBA N CMeCH;
OZHOPOAHbIE U HEOAHOPOAHbIE CMECH.
Pasnnyatb ¢M3VI'~I€CKVIe n XmuMmmyecKkune AsneHusa.
CnepoBsaTb aAropMTMam UCMONb30BaHUA
3KCNepMMEHTa/IbHbIX MeTO40B — HabloAeHMA U
Xnumusa — P A A
aKcnepumeHTa. Habnoaatb M onucbiBaTb
Ba)KHas 00J1acTh .
Buomuoreka ]_[()K 06BbEKTbI NPU NPOBEAEHUN AEMOHCTPALUNA U
€CTECTBO3HAHUSI
1.1 . 5 2 https://m.edsoo.ru/7f NabopaToPHbIX OMbITOB MO U3YYEHUIO
U MPAKTUYECKOU o
41837c dn3nYECcKMX CBOMCTB BeLLLEeCTB, cnocobos
JIeATEeIILHOCTH .
pasgeneHuns cmeceli selecTs. MposBoauTb
4eJI0BeKa -
XMUMUYECKUIN SKCNEPUMEHT Npu pasaeneHunu
cmeceit (Ha npMmepe OYUCTKU NMOBapPEeHHOoW Coun)
B X0e npaKkTndyeckoi pabotbl N 2. Cneaosatb
npaBMiam No/Ib30BaHUA XMMMUYECKOM NOCYA0M U
nabopatopHbim 060pyA0BaHMEM, a TaKKe
npasunam obpalleHns ¢ XMMUYECKUMMU
BeLLecTBamMM B COOTBETCTBUU C MHCTPYKLUMEN Npu
BbIMNO/IHEHUW NpPaKTMYecKom paboTbl Ne 1.
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1.2

BemectBa n
XUMUYECKUE
peakuumn

15

bubmuoreka [JOK
https://m.edsoo.ru/7f
41837c

BbICTpanBaTb pa3BEpPHYTble MMCbMEHHbIe U
YCTHble OTBETbI C ONOPOI Ha MHOPMALUIO U3
y4ebHMKa 1 CnpaBOYHbIX MaTepMUanos, rpPamoTHO
NCNo/b30BaTb U3YUYEHHbIN NOHATUNHbLIA annapar
Kypca Xumuu

Onpegenatb NPU3HaKNU XUMUYECKUX PeaKLUit,
YCNOBUA UX NPOTEKaHUA. OBBbACHATbL CYLHOCTb
OU3NYECKMX U XMMUYECKUX AIBIEHWUI C TOUKM
3peHMNA aTOMHO-MOJIEKYNSAPHOTO YUYEHMA.
KnaccnduumpoBaTb XMmmyeckue peakumm (no
YWUCNY U COCTABY Pearvpyowmx 1 obpasyroLLmxcs
BelecTs). CoctaBnATb GOpMyabl BUHAPHBIX
BELLEeCcTB Mo BaJIEHTHOCTM M ONpeaenaTb
BAJIEHTHOCTb N0 GOpPMYy/1aM BELLECTB.
PacctaBnsaTb KoadPUUMEHTbI B ypaBHEHUAX
XMMUYECKUX peakumit. HabnogaTtb U onucbiBaTb
06BEKTbI NPU NPOBEAEHUM AEMOHCTPALLUIA 1
nabopaTopHbIX ONbITOB. MPOBOAUTL BbIYUC/IEHUS
no ¢bopmMmysiam XMMUYECKUX COEQUHEHUNI U
YPaBHEHUSAM XMMUYECKUX peaKkumit. MpumMmeHsaTb
€CTeCcTBEHHO- Hay4YyHble MeTobl MO3HaHUA (B TOM
yncne HabnaeHMe, MOLENNPOBaHUE,
3KCNEePMMEHT U OCHOBHbIE onepauun
MbIC/IUTE/IbHOM AeATeIbHOCTU (CpaBHeHMe,
Knaccudurauma) BoicTpansaTb pa3BépHyTble
NMUCbMEHHbIE N YCTHblE OTBETbI C ONOPO Ha
MHPOpPMaLMIO N3 yueBHUKA N CNPABOYHbIX
MaTepnanos, rPAaMOTHO MCMOJb30BaTb
M3YYEHHbI NOHATUIMHBIA annapaT Kypca XmmMmum

Uroro no pazgeny
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Paznen 2. Baxxneilimmue NMpeacTaBUTEC/IN HECOPraHNYE€CKUX BEIIECTB

Bosnyx. Kucnopon.

2.1
ITousitue 06 oxkcumax

Bonopoa.Ilonsrue o
KHCJIOTaX U COJISIX

2.2

bubmuoreka [JOK
https://m.edsoo.ru/7f
41837c

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

Mcnonb3oBaTb XMMUYECKYIO CUMBOIUKY A4
cocTaB/ieHMA GopMy BELLECTB, MOJIEKYIAPHbIX
YPaBHEHWUM XMMMUUYECKMX PEAKLUI C yd4acTUem
KMcnopoza. XapakrepusosaTtb (ONUCbIBaTL)
COCTaB Bo34yxa, GM3MUYECKME U XMMUYECKME
CBOICTBA KMC/I0pOAa, CNocobbl ero noJsyyeHus,
NPUMEHEHWE U 3HAUYEHWE B NMPUPOAE U HKUHU
yenoseka. CpaBHMBaTb peakLMN FOPEHUA U
MeZ/IeHHOro oKucneHus. OBbACHATb CYLLHOCTb
3KO/NIOrMYECKUX Npobaem, CBA3aHHbIX C
3arpasHeHuem Bosayxa. CnegoBaTb NpaBuaam
6e3onacHoi paboTbl B labopaTopum npu
NCNONb30BaHMM XMMMUYECKOWN Nocyapl U
obopynoBaHuMA, a TaKKe NpaBuaam obpalleHmns c
ropounmmm BelecTsamu. MaaHupoBsatb u
OCYLLECTB/IATb Ha NPaKTUKE XUMUYECKUe
3KCMEepPUMEHTbI, NPOBOANUTL HabNoaeHMA, AenaTtb
BbIBOAbI MO pPe3yabTaTaM SKCNepuMeHTa Npu
nposeaeHUN NabopaTopPHbIX OMNbITOB U
NPaKTUYeCcKon paboTbl. BblIuMCAATL KONNYECTBO
BelLecTBa, 06BEM rasa no ¢opmysiam.
YyacTBOBaTb B COBMECTHOM paboTe B rpynne.
BbicTpamnBaTb pa3BépHYTble MMCbMEHHbIE U
YCTHble OTBETbI C ONOPOI Ha MHOPMaLUIO U3
y4ebHMKa 1 cnpaBoOYHbIX MaTepmnanos, rPamoTHO
NCNO/1b30BaTb U3YYEHHbIM NOHATUNHBIM annapaT
Kypca Xumum

PaCKprBaTb CMbIC/ U3y4aeMblX NMOHATUI U
NMPUMEHATDL 3TU NMOHATUA NPUN ONUCaHUNN CBOWCTB
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BELLECTB U UX NPeBpaLLEeHNI. XapaKTepnsoBaTb
(onucbIBaTh) PUNYECKME N XMUMUYECKNE
CBOWCTBA BOAOPOAA, CNOCO6bI ero NoayyYeHus,
npumeHeHue. Cobupatb Nnpnbop ANs NoayyYeHuUs
BOAOpoAa. Mcnonb3oBaTbh XMMUYECKYHO
CUMBOJINKY A/1A COCTaBaeHMA GOPMY BELLECTB,
MOJIEKYNSPHBIX YPABHEHUI XMMUYECKUX PeaKL M
C ydacTnem Boaopoaa. BelumcnaTe monapHyo
Maccy BeLLEeCTB; KOMYECTBO BELLECTBA, O6BEM
rasa, maccy sewecTtsa; NpoBoAUTb PacyéTbl No
YPaBHEHUAM XMMUYECKUX peaKLMii: KONNYecTBa,
06BEMa, Macchl BELWECTBA MO U3BECTHOMY
KosinyecTsy, 06bEMY, Macce peareHToB UK
npoAyKToB peakunn. CnegosaTb Npasuaam
6e3onacHol paboTbl B labopatopum npu
NCNO/Ib30BaHMM XMMMYECKOWN NOCcy bl U
obopynoBaHuA, a TaKKe NpaBuaam obpalleHns c
roptounMmMm BelLecTsamm B 6bITy. MaaHMpoBaThb U
OCYLLLECTB/IATL Ha MPaKTUKE XMMUYECKME
SKCMEepMMEHTbI, NPOBOAMUTb HabloaeHWA, Aenatb
BbIBOAbI MO pe3y/IbTaTam IKCMEePUMEHTA.
YyactBOBaTb B COBMECTHOI paboTe B rpynne

2.3

Bopna. Pacteopsl.
ITousrtue 06
OCHOBaHUSIX

bu6mmorekxa [IOK
https://m.edsoo.ru/7f
41837c

PacKpblBaTb CMbIC/ M3y4aeMblX MOHATUI U
NMPUMEHSATb 3TU NOHATUA NPU ONUCAHUU CBOWNCTB
BELLECTB U UX NpeBpaLLeHnid. XapaKTepn3oBaTb
bU3nYeCcKMe N XMMMUYECKNE CBOCTBA BOAbI, €€
POJIb KaK pacTBOpUTENA B NPUPOLHbIX NPOLEccax.
CocTaBnATb ypaBHEHUA XMMUYECKUX PeaKLmii C
yyactmem Boabl. O6BbACHATL CYLWHOCTb
3KOJ/I0rMYECKMX Npobem, CBA3AHHbIX C
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3arpA3HeHneMmM NPUPOAHbIX BOA, cnocobbl
OYMCTKM BOAbI OT MPUMECEN, Mepbl MO OXpaHe
BO/Z, OT 3arpAsHeHusA. MNaaHnposaTb U
OCYLLECTBAATL Ha MPAKTUKE XMMUYECKME
3KCMepMMEHTbI, NPOBOANTb HabAloAEHMA, AenaTb
BbIBOAbI NO Pe3y/bTaTaM SKCNEPUMEHTA NpU
nposeaeHUM N1abopaToOPHbIX ONbITOB U
npaKkTM4yeckon paboTbl. CiefoBatb NpaBuaam
6e3onacHol paboTbl B labopatopum npu
NCNO/Ib30BAaHUN XMMUYECKOWN NocyAbl 1
obopynoBaHus. NpoBOAUTb BbIYUCIEHUSA C
NPUMEHEHMEM NOHATUA «MaccoBasn A0NA
BellecTBa B pacTBope». BbicTpanBaTb
pa3BEpPHYTble MMCbMEHHbIE U YCTHbIE OTBETbI C
onopow Ha MHGopMaLMIo U3 y4ebHMKa 1
CNpaBOYHbIX MATEPMANOB, IPAMOTHO
NCNO/1b30BaTb U3YyYEHHbI MOHATUIAHBIN annapaTt
Kypca XMmum

2.4

OCHOBHBIE KJIACCHI
HEOPraHUYECKUX
COE€IUHEHUN

11

bu6mmoreka [IOK
https://m.edsoo.ru/7f
41837c

KnaccndumumposaTb nsyyaemble BelecTsa no
coctasy ncsoncteam. CoctaBnsaTb Gopmybl
OKCUA0B, KNCNOT, OCHOBAHWUIA, COJIEM U Ha3bIBaTb
NX N0 MEXAYHAapOAHOM HOMEHKANaType.
MporHo3MpoBaTh CBOICTBA BELLECTB Ha OCHOBE
0B LNX XMMUYECKUX CBOMCTB N3YUYEHHbIX
KNaccoBs/rpynn BeLLecTs, K KOTOPbIM OHU
oTHocATcA. COCTaBAATb MOJIEKYNSAPHbIE
YPaBHEHUA peakuuii, UANHOCTPUPYIOLLNX
XMMMYECKMe CBOCTBA 1 Cnocobbl NoayYeHus
BELLECTB U3yUYeHHbIX KNaccoB/rpynn, a TakxKe
NoATBEPXKAAOWMNX reHEeTUYECKY0 B3aMMOCBA3b
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Hroro no pasaceiny

30

MexXay HUMK. NMponssoguTb BbIYMCAEHNA MO
YPaBHEHUAM XMMUYECKMX peaKLmit. MaaHnpoBaTb
M OCYLLLECTBAATb HA NPAKTUKE XMMUYECKME
3KCNepMMEHTbI, NPOBOAMUTb HabAoAeHMA, AenaTb
BbIBOAbI NO pe3y/ibTaTaM 3KCNePUMEHTA NpPU
nposeaeHUM N1abopaTopPHbIX ONbITOB U
npakTU4Yeckmx pabot. CnenoBaTtb NpaBuiam
6e3onacHoi paboTbl B labopatopum npu
NCNO/Ib30BAaHUN XMMUYECKOWN NocyAbl U
060pyaoBaHuUA. BbicTpansaTtb pa3BEpHyTble
NMUCbMEHHbIE U YCTHble OTBETbI C OMOPOI Ha
MHPOPMaLNIO N3 y4eBHUKA M CNPABOYHbIX
MaTepuanos, rPAaMOTHO MUCMOb30BaTb
N3yYeHHbI NOHATUIMHbIM annapaT Kypca XMmMnm

Pa3nen 3. [lepuoanueckuii 3axon u [lepuoguyeckas cucreMa XuMHYeCKHX 3j1eMeHTOB /1.

H. MenaeneeBa. CTpoeHnue aToMoB. XuMHYeCKas CBA3b. OKHCIUTEIBHO-
BOCCTAHOBHMTEJIbHbIC PEAKIIUN

3.1

[Tepuonnueckuii
3aKOH U
[Tepuonnueckas
cucremMa
XUMHYECKHX
anemenTtoB J[. U.
Menneneena.
Ctpoenue atoma

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

PackpbiBaTb CMbIC/1 NEPUOANYECKOTO 3aKOHa.
OnucbIBaTb cTpoeHue Tabaumubl «MNeprogmyeckas
cucTema xmmmveckmnx anemeHtos .U.
MeHaeneesa». MoagennpoBaTb CTPOEHWE aTOMa,
3HEepPreTMYecKMX YPoBHEN 1 NOAYPOBHEN NpuU
NMOMOLLM PUCYHKOB, 3/IEKTPOHHbIX KOHGUIYpaLmii
N 3NEKTPOHHO -rpadunyeckmx dopmyn. MNoacHATL
du3nYecKmMii cmbica NOPSAKOBOro HOMepa,
HOMEpPOB Nepunoaa U rpynmnbl 31eMeHTa.
XapaKTepun3oBaTb XMMMUYECKME 3N1EMEHTbI NEePBbIX
TPEX NepuoaoB., Kanumn, Kanbumn N Nx
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coeaMHEHNA No NoNoXKeHUo B MNepnoamnyeckomn
cucteme O.U. Mengeneesa. O6bAcHATL 0bwme
3aKOHOMEPHOCTM B U3MEHEHNWN CBOMCTB
XMMMUYECKUX 3/IEMEHTOB (M3MEHeHMe paanycos
aTOMOB, 3/1€KTPOOTPULLATENbHOCTU, BaNEHTHOCTH)
N UX COeANHEHWUN B Npeaenax Masbix Nepmoaos U1
rNaBHbIX NOArPYMM C Y4ETOM CTPOEHUS NX
aTomMoB; Y4acTBOBaTb B COBMECTHOM paboTe B
nape wunu rpynne. BoicTpanBaTtb pa3BépHyTble
NMUCbMEHHbIE U YCTHbIE OTBETbI C ONOPOI Ha
nHpopMaLUUIo N3 y4ebHUKA N APYIUX UCTOYHUKOB,
B TOM umcne MHTepHeTa

3.2

Xumudyeckas CBS3b.
OKuCIHTEIIFHO-
BOCCTAaHOBHUTEJILHBIE
peakiuu

bubnuoreka
[HOK
https://m.edsoo.ru/
7f41837c

PacKpbiBaTb CMbIC/1 M3yYaeMbIX MOHATUIA.
OnpenenAatb BUA, XMMUYECKOM CBA3M B
coeauHeHnn. MogenmposaTtb CTPOEHNE MOJIEKYN
NpW NOMOLLM PUCYHKOB, MOLE/NEN, 3NIEKTPOHHbIX
N CTPYKTYpPHbIX dopmyn. Mcnonb3osaTtb
XUMUYECKYO CUMBOJIMKY 418 COCTaBIEHNS
dopmyn BeLLeCcTB, 3/1eKTPOHHOro banaHca
peakumn. OnpeaenaTb CTENEHb OKUC/IEHUA
ATOMOB XMMMYECKUX 31IEMEHTOB NO Gpopmyam u
€oCTaBnATb GOPMY/ibl BUHAPHBIX COEANHEHWUI NO
CTeNeHU OKUCNEHUA aTOMOB XMMMUYECKUX
anemeHTOB. OnNpesenATb OKUCUTEND U
BOCCTAHOBUTE/b. PaccTaBNATb KO3PDMUNEHTDI B
CXeMax NPOCTbIX OKUCANTESIbHO -
BOCCTAaHOBUTE/IbHbIX PEaKLMIA METOLOM
3N1eKTpoHHoro 6anaHca. HabatoaaTb Xummnyeckue
OnNbITbl MO N/1aHY, aHA/IM3NPOBATbL U AeNaTb
BbiBOAbI. Mcnonb3osaTb UKT ana cosganma
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https://m.edsoo.ru/7f41837c

mMmogenen, NoAroToBKM Npe3eHTauuii, 40K1a40B
no Teme. BoicTpanBaTb pa3BEpHyTble
NMUCbMEHHbIE U YCTHblE OTBETbI C ONOPOI Ha
MHbOpPMaUMIO U3 y4ebHMKa U APYTUX UCTOYHWUKOB,
B TOM yncne NHTepHeTa

bubanoreka
LHOK
" 15
TOI'0 MO pa3Acity https://m.edsoo.ru/
7f41837c
Bubnunoreka
OK
P 3 »
€3CPBHOC BPEMA https://m.edsoo.ru/
7f41837c
OBILIEE KOJIMYECTBO
YACOB 10 68

I[TPOTPAMME
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9 KJIACC

Ne
n/n

HanmenoBanue pa3jiesioB u
TeM MPOrpaMMbl

Bcero

Pa3znen 1. BenecTBO U XUMHUYeECKHE PeaKIun

KoaudecTBO 4acoB

KoHnTpoJbHbIE
padoThI

IIpakTn4yeckue
padoThI

DJIeKTPOHHbIE
(uudpossbie)
oOpa3oBaTeJib
HbIe pecypchl

OcHOBHbBIE BU/IbI 1€SITETbHOCTH
o0yuawuuxcst

11

[ToBTOpeHue u yriyoieHue
3HAaHUI OCHOBHBIX Pa3/eiioB
Kypca 8 kiacca

bubnuoreka
LHOK
https://m.edsoo0.r
u/7f41a636

XapaKTepun3oBaTb XMMMUYECKMNE 3NEMEHTDI
nepBbIX TPEX NEPUOAOB, KaZNA U KabUMA NO
nx NosioXKeHuto B Meprnognyeckom cucteme
[. . MeHpeneesa. KnaccuounumposaTtb u
Ha3blBaTb HEOPraHUYecKMe BeLLLecTBa
M3y4eHHbIX Knaccos. OnucbiBaTb obLme
XMMMUYECKME CBOMCTBA BELLECTB PA3/INYHbIX
KNaccoB, NOATBEPXKAATb CBONCTBA
npUMepammn MOSIEKYIAPHbIX YPaBHEHUI
XMMUYECKUX peakumin. Onpeaenatb BUA,
XMUMUYECKOM CBA3M U TUM KPUCTANIMYECKON
pelwéTku BewecTsa. NporHo3nposaTtb
CBOWCTBa BELLECTB B 3aBUCMMOCTU OT UX
CTpoeHusA. BbicTpanBaTb pa3BEépHyTble
NMUCbMEHHbIE W YCTHblE OTBETbI C ONOPOI Ha
MHPOPMaLMIO N3 y4eOHUKA M CNPABOYHbIX
MaTepuanos, rPAaMOTHO MUCMO/b30BaTb
N3y4YeHHbIM NOHATUIHBIM annapaT Kypca
XUMUK

1.2

OcCHOBHBIE 3aKOHOMEPHOCTH
XUMHYECKUX PEAKIUN

buobmmoreka
LHOK
https://m.edsoo.r

u/7f41a636

PacKpblBaTb CMbIC/1 MU3y4aeMblX MOHATUI U
NPUMEHSATb 3TU NOHATUA NPU ONUCAHUK
CBOMCTB BELLECTB U UX NPEBPALLEHUN.
KnaccuounumpoBaTtb XMMHUYECKME peakumm
no pasNMYyHbIM NPU3HaKaM. YcTaHaBANBaTb
3aBMCMMOCTb CKOPOCTU XMMUYECKOW
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peaKkLmn oT pasInyHbIX GaKTOpPOB.
MporHo3nMpoBaTb BO3MOXKHOCTM NPOTEKAHUSA
XMMUYECKUX NPEeBPaLLEHMNI B Pa3/INYHbIX
ycnoBusx. Onpeaenatb OKUCAUTENb U
BocctaHoBuTenb B OBP. Coctasnatb
3NIEeKTPOHHbIN BanaHc peakuunu.
Mpoun3BOAUTb BbIMMCAEHWUS NO XMMUYECKUM
ypaBHEHUAM. YYacTBOBaTb B COBMECTHOM
paboTe B nape uau rpynne. BoicTpansaTtb
pa3BEPHYTblE MUCbMEHHbIE U YCTHbIE OTBETHI
C ONopon Ha MHPOPMALMIO U3 y4ebHMKa U
CNpPaBOYHbIX MaTepPManos, rPamoTHO
NCNO/1b30BaTb U3Y4YEHHbIA NOHATUIAHBIN
annapart Kypca Xumum

13

DNEeKTPOIUTHYECKast
aucconuanus. XuMHUeCKue
peaKiuu B pacTBOpax

bubanoreka
LHOK
https://m.edsoo.r
u/7f41a636

PacKpbiBaTb CMbIC/ MU3y4aeMbIX MOHATUM, a
TaK»Ke CMbIC/1 TEOPUM INEKTPOSIUTUHECKOW
avccoumnaunm. OB6BACHATL NPUUMHDI
3/71EKTPONPOBOLHOCTU BOAHbIX PaCTBOPOB
BELLLeCTB, pa3inyaTb cnabble v cusbHble
anekTponutbl. CoCTaBNATb ypaBHEHUA
AVCccoLMaLnm KUCNOT, WEoYeit U conen,
MOJIHble U COKPALLEHHbIE MOHHbIE
YPaBHEHMWS XMMUYECKUX PEAKLMIA MOHHOTO
06MeHa, KpaTKMe MOHHbIE YPaBHEHUA
NPOCTbIX PeaKLU rMapoan3a conen.
XapakTepu3oBaTh 06LIMe XMMUYECKME
CBOWCTBA BELLECTB Pa3/IMYHbIX K1acCOB Ha
OCHOBE TEOPUM 3/IEKTPOIUTUYECKOM
Avccoumaumm; NoaATBepKAaTb CBOMCTBA
NPUMEepPamMmn MONEKYNSPHBIX U MOHHBIX
YPaBHEHMIN XMMUYECKUX peakuuii. Pewatb
3KCMEepUMEHTa/IbHbIe 3a4a4M Mo TeMeE.
MNaHMpPOBaTb M OCYLLECTBAATD Ha MPaKTUKe
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XMMUYECKME IKCNEPUMEHTbI, MPOBOAUTD
HabnoaeHUs, AenaTb BbIBOAbI MO
pe3ynbTaTam aKCNepuMeHTa npu
nposeaeHUM N1abopaToOPHbIX ONbITOB U
npakTnyecknx pabot. Cnegosatb NpaBuiam
6e3onacHoi paboTbl B labopatopum npu
NCNO/Ib30BAaHUMN XMMUYECKOWN NocyAbl U
o0bopyaoBaHus. MpoBoguTb BbIYMCAEHUSA MO
XUMUYECKMUM YpaBHEHUAM. YYacTBOBaTb B
COBMEeCTHOWM paboTe B nape uau rpynne.
BbicTpanBaTb pa3BépHYTble NMMCbMEHHbIE U
YCTHble OTBETbI C ONOPOI Ha MHPOPMaLUULO
U3 y4yebHMKa U APYrMX UCTOYHUKOB
nHbopmauum, B Tom Yncne MHTepHeTa

Uroro no pazneny 17
Pa3pen 2. HemeTa/uibl M HX COeIMHEHH
O6bACHATb 06LMe 3aKOHOMEPHOCTH B
N3MEHEHUWN CBONCTB HEMETA/INIOB U UX
coeMHEHWI B Npeaenax Masibix Nepuoaos U
rnaBHbIX noarpynn Mepuoanyeckoi
CUCTEMbI XMMUYECKUX 3/IEMEHTOB C YYETOM
CTPOEHMA UX aTOMOB. XapaKTepnsosaTtb
Bubnuoreka dU3nYECKME U XMMMYECKME CBOMCTBA
OO01mas xapakTepuCcTHKa
HOK NPOCTbIX BELLECTB ra/sioreHoB (Ha Npumepe
2.1 XuUMHAYeCKHuX 351eMeHTOB VIIA- 4
r https://m.edsoo.r | x/0pa) 1 CNOMKHbIX BELLECTB
rpymmnsl. I'ajgoreHsl
pyn u/7f41a636 (xnopoBogopoaa, xnopuaa HaTpus),

CNocobbl UX NOAYyYEHUS, MPUMEHEHME U
3HayeHue B NPUPOLE U KMU3HW YeoBeKa.
Onpeaenatb X10pUA-MOHbI B pacTBope.
MAaHMPOBATL M OCYLLLECTBAATL Ha MPAKTUKE
XMMUYECKME IKCMEepPUMEHTbI, NPOBOANUTL
HabloAeHNns, AenaTb BbIBOAbI NO
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pe3ynbTaTam sKCNepUMEHTa Npu
nposeseHUN NabopaToOPHbLIX OMNbITOB U
npaKkTM4yecknx pabot. Cnegosatb Npasuaam
6e3onacHol paboTbl B labopaTopum npu
NCNO/Ib30BaHMM XMMMYECKOWN NOCy bl U
obopynoBaHuA. BoicTpansaTtb pa3BEpHyTble
NMUCbMEHHbIE N YCTHble OTBETbI C ONOPOM Ha
MHbOpPMaUMIO U3 y4ebHMKa 1 CNPaBOYHbIX
MaTepunanos, rPAMOTHO MCMO/1b30BaTb
N3YYEHHbI NOHATUMHbIM annapaT Kypca
XUMUM

2.2

OO01mas xapakTepucTHKa
XUMHUYECKUX dieMeHToB VIA-
rpynibl. Cepa u €€ coeTMHEHUS

bubnuoreka
[HOK
https://m.edsoo.r
u/7f41a636

O6bACHATL 06LWME 3aKOHOMEPHOCTU B
N3MeHEHUN CBOMNCTB anemeHToB VI A -
rpynnbl ¥ UX COEAMHEHUI C Y4ETOM
CTPOEHUA X aTOMOB. XapaKTepn3oBaTb
dunsnYecKkme n xmmmyeckmne cBOMCTBA
NPOCTOro BELWECTBa cepbl U eé coegnHEHUN
(cepoBomopoOAa, OKCUAOB CePbI, CEPHOI
KMCNOTbI, cybdaTos), cnocobbl nx
nony4YeHus, NPUMMEHEHME M 3HAYEHUE B
npupoae 1 K13Hu Yenoseka. Onpeaenatb
Hanuuyume cynbdaT -MOHOB B pacTBope.
OB6BACHATb CYLWHOCTb 3KOIOTUYECKMX
npob6aem, cBasaHHbIX C nepepaboTKoi
coeanHeHwuit cepbl. MnaHMpoBaThb U
OCYLLECTB/IATbL Ha NPaKTUKE XMMUYECKne
3KCMEepPUMEHTbI, NPOBOAUTL HabloAeHUA,
AenaTb BblBOAbI MO pesy/ibTaTam
aKcnepumenTa. CneaoBaTtb NpaBuaam
6e3onacHolt paboTbl B labopatopum npu
MCMNO/Ib30BAHUM XMMUYECKOM Nocyapbl U
06opyaosaHua. MponsBoanUTb BblUMCAEHMA
Mo XMMUYECKMM YpaBHEHUAM. Micnoab30BaTb
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NpW BbINMOAHEHUWN Y4EeOHbIX 3a43aHUIN TEKCTbI
y4yebHMKa, cnpaBoYHble MaTepuanbl
(Mepuogmueckyto cucTeMy XMMUYECKUX
anemeHToB [l. N. MeHaeneesa, Tabauuy
pPacTBOPUMOCTU KMUC/IOT, OCHOBAHWI 1 conei
B BOAE, 9N1EKTPOXMMUYECKUN pas,
HanpAXeHW meTannos). Micnonb3osaTtb Npu
BbINOJIHEHUM y4eOHbIX 3a4aHNI U B
npouecce UccaenoBaTeIbCKoM
OEeATEeNbHOCTM HAaY4YHO -NONYyAAPHYIO
NUTEpPaTypy XMMMUYECKOTO COAEPKAHMA,
CNpaBOYHbIe MaTepmrasbl, Pecypchbl
UHTepHeTa

2.3

OO6m1ast XxapakTepucTruKa
XUMHYECKHUX 3JIEMEHTOB VA-
rpynmnsl. A30t, pocdop u ux
COCIMHEHHS

bubanoreka
LHOK
https://m.edsoo.r
u/7f41a636

O6bACHATb 06LLME 3aKOHOMEPHOCTU B
N3MEeHEeHMM CBOMCTB 3nemeHTOoB V A -rpynnbl
N UX COEANHEHUI C YYETOM CTPOEHUSA UX
aTOMOB. XapaKkTepunsoBaTb GpMU3nMUECcKue n
XMMMUYECKME CBOMCTBA NPOCTbIX BELLECTB
asoTa 1 pochopa 1 UX coeanNHEHN
(ammmnaka, conert ammoHUSA, a30THOM
KMCNOTbI, HUTPATOB, oKcuaa docdopa (V) n
dochopHoit Kncnotbl, hpocdaTos), cnocobbl
MX NONYYEHURA, MPUMEHEHME U 3HAYEHUNE B
NPUPOAE U KM3HU YenoBeka. OnpenenaTtb
NMOHbl aMMOHMA N pocdaT -MoHbI B pacTBope.
O6BbACHATb CYLLHOCTb 3KOI0TUYECKUX
npobsiem, CBA3aHHbIX C HAXOXKAEHMEM
coeauHeHun a3oTta u ¢ocopa B
OKpyrKatowen cpeae. MNnaHnposatb U
OCYLLLECTB/IATb HAa MPAKTUKE XMMUYECKME
3KCNepuMMeHTbl, NPoBOAUTb HabnoaeHwus,
OEeNaTb BbIBOAbI NO pe3yabTaTam
3KCNepumeHTa Npu NPoBeLeHUN
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N1abopaTopPHbIX OMbITOB M NPAKTUYECKOM
paboTbl. CnegoBaTb npaBuiam 6e3onacHom
paboTbl B 1abopaTopum Npm UCNONb30BAHUN
XMMMYECKOW nocyapl M 060pya0BaHKS.
Mpon3BoAUTb BbIMUCAEHMA MO XMMUYECKUM
ypaBHeHuAM. Micnonb3oBaTb Npu
BbINO/IHEHNU Y4EOHbIX 3a4aHNI TEKCTbI
y4yebHMKa, cnpaBoYHble MaTepuanbl
(neproauueckyto cMcTeEMY XMMUYECKUX
anemeHToB [l. U. MeHaeneeBa, Tabnauuy
PacTBOPUMOCTU KMUC/IOT, OCHOBAHWI 1 conem
B BOAE, 3N1EKTPOXMMMUYECKNI pas,
HanNpAXeHW MeTannos)

2.4

OO6m1ast XxapakTepucTruKa
XUMHYECKHX 3J1eMEHTOB |V A-
IpYHNIBL. YTIEpOoa U KpEMHUN U
HX COCIUHCHUS

bubanoreka
LHOK
https://m.edsoo.r
u/7f41a636

O6bACHATb 06LWMe 3aKOHOMEPHOCTH B
N3MEeHEeHMN CBOMCTB 31iemeHToB IV A -
rPynmnbl U UX COEANHEHUN C YYETOM
CTPOEHMA UX aTOMOB. XapaKTepmnsoBaTb
dU3nYECKME U XMMMYECKME CBOMCTBA
NPOCTbIX BELLECTB YF/1epoaa N KPeMHMUA U UX
coeaMHeEHNN (OKCMAOB yrnepoaa, yronbHom
KMCNOTbI, KapbOHATOB, OKCKAA KPEeMHUS,
KPEeMHMEBOM KMCNOTbI, CUIUKATOB), CNOCO6bI
WX NONYYEHUA, MPUMEHEHME N 3HAYEHME B
NPUPoAE W *N3HU YenoBeka. OBbACHATL
NPUYUHHO -CNeACTBEHHYHO CBA3b: CTPOEHME
BELLECTBA —» CBOMCTBA —> NPMMEHEHUNE — Ha
npMmepax coegmMHeHn yrnepoaa v
KpeMHus. Onpeaensatb KApboHaT - U cUIMKaT
-NoHbI B pacTBope. O6bACHATb CYLLHOCTb
3KO/I0rMYECKMX NPobaem, CBA3AHHbIX C
HaX0XAEeHNEM YIIEKMCNOro rasa B
OKpyrKatowen cpeae. NMoareepxaaTb
0cobeHHOCTU cocTaBa OpraHUYECcKnX
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BELLEeCT8 NPMMepPamMm NPOCTbIX COeAMHEHWI
(meTaH, 3TaH, 3TUNEH, aLeTUNEH, 3TaHO,
rULEPUH, YKCYCHan KMC0Ta), B3aMMOCBS3b
HeopraHM4YecKMx CoeaMHEeHUN yrnepoaa v
opraHuyeckmx Bewects. ONMcbIBaTb PO/b
6enKos, XXMPOB U Yyrnesoa0B B
bYHKLMOHNPOBAHMM XKUBbIX OPraHN3MOB,
COCTaB NPUPOAHbLIX UCTOYHUKOB
yrneBogopoaos, Ux posib B bbITy 1
NPOMbILWAEHHOCTU. MPOBOAUTbL BblYMCAEHMA
Mo YpaBHEHUAM XMMUYECKUX PEAKLMN.
MnaHWpoBaTb M OCYLLECTBAATL HA NMPAKTUKe
XMMMUYECKNE IKCMEPUMEHTbI, MPOBOAUTD
HabnogeHus, aenatb BbIBOAbI MO
pesyabTaTam sKCnepumMmeHTa npu
nposeaeHUM N1abopaTopPHbIX ONbITOB U
npakTUyeckmx pabot. CnenoBatb NpaBuiam
6e3onacHol paboTbl B nabopatopun npu
NCNO/Ib30BaHMM XMMMYECKOWN NOoCcyapl U
obopynosaHuA. Ucnonb3osaTtb Npu
BbINOJIHEHUM Y4eOHbIX 3343aHNI TEKCTbI
y4ebHMKa, cnpaBoYHble maTepuansbl
(Mepuogmueckyto cucTeMy XMMUYECKUX
anemeHToB [l. U. MeHaeneeBa, Tabnauuy
pacTBOPMMOCTM KUCOT, OCHOBAHWUM N CONen
B BOZE, SNEKTPOXMMUYECKUI pAL,
HanpsXeHW MeTanos)

Uroro no pazueny 25
Pa3nen 3. MeTajibl 4 X COeIMHEHUS
bubnuoreka PacKpbIBaTb CMbIC/T U3yHaeMbIX MOHATUIA U
3.1 OOmue cBoiicTBa METAIIOB 4 LIOK MPUMEHATb 3TU NOHATUA NMPM ONUCaAHUK

https://m.edsoo.r

CBOMCTB BeLLeCTB U UX NpeBpaLLeHUN.
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3.2

Baxxaeiinme MeTauibl 1 UX
COE€IUHEHUS

16

u/7f41a636

bubnunoreka
LHOK
https://m.edsoo.r
u/7f41a636

O6bACHATb 06LLME 3aKOHOMEPHOCTU B
N3MEHEHUN CBOMCTB 3/1eMEHTOB METa/JIoB U
NX COeANHEHUI C YYETOM CTPOEHMUA UX
aTOMOB. XapaKTepu3oBaTb CTPOEHUE
meTannos, obume dpusnyeckume u
XMMMUYECKME CBOMCTBA META/INOB.
XapaKtepunsoBaTb 06uime cnocobbl
noJsiydeHMa meTannos. OnucbiBaTb CNOCOObI
3aWMTbl METaN/I0B OT Koppo3un. Cnegosatb
npasunam 6esonacHol paboTbl B
nabopaTtopum Npu NCNoNb30BaHUN
XMMUYECKOI nocyabl u 060pya0BaHMUA.
Mpon3BoAUTb BbIUMCAEHMA MO YPABHEHUAM
XMMUYECKUX pPeaKkUnit, ecnn oamH U3
peareHTOB COAEPKUT NpMMecH. YYacTBoBaTb
B COBMECTHOI paboTe B nape uau rpynne.
Mcnonb3oBaTb NpK BbIMOJHEHWUM YYEDOHbIX
3aJaHul TeKCTbl y4ebHUKA, CpaBoYHble
MaTepuansl (Mepuogmueckyto cuctemy
Xumunyeckmx anementos 1. . MeHgeneesa,
TabAuLy pacTBOPMMOCTU KMC/IOT, OCHOBaHUM
W coneii B BOAE, 3NEKTPOXUMUYECKUI PSS,
HanpsKeHUn MeTanoBs)

O6bACHATL 06LLMe 3aKOHOMEPHOCTU B
N3MEeHEHWUN CBOMCTB 3/1EMEHTOB METa//I0B U
NX COeANHEHUIA B rpynnax ¢ y4ETOM
CTPOEHUA NX aTOMOB. XapaKTepmnsosaTb
du13MYeCcKMEe U XMMMYECKMe CBOCTBA
NPOCTbIX BELLECTB META//I0B U UX
coeanHeHU (OKCMA0B, rTMAPOKCHMAOS,
coneit), cnocobbl UX NoydYeHus,
NpUMeHeHMe 1 3HaYeHMe B Npupoae u
YU3HU YenoseKa. YcTaHaBAMBaATb MPUUNHHO
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CNeACTBEHHYIO CBA3b: CTPOEHUE BeLLecTBa —»
CBOWCTBa = NPUMEHEHME — Ha NpUMepax
n3y4vyaemblx BelecTs. PacnosHasaTtb €
MOMOLLLbIO Ka4YeCTBEHHbIX PeaKLii MOHBI
MeTasIJIOB: MarHuaA, Kasibuma, antoMUHNA,
UMHKa, kenesa (Il) v xxenesa (Ill), meam (I1).
Joka3biBaTb aMdoTEPHbIN XapaKkTep
OKCMA0B U TMAPOKCNA0B aTIOMUHNA U
UMHKa. MNNaHMpoBaTb M OCYLLLECTBAATb Ha
NPaKTUKe XMMUYECKME SKCNEPUMEHTDI,
npoBoauTb HabaaeHWA, AenaTb BbIBOAbI NO
pesynbTaTam 3KCNepuMeHTa npu
nposeaeHUM N1abopaTopPHbIX ONbITOB U
npakTU4Yeckmx pabot. CegoBaTtb NpaBuiam
6e3onacHoi paboTbl B labopaTtopum npu
MCNO/Ib30BAaHUN XMMUYECKOWN NOCyAbl 1
obopynoBaHus. Npon3BoAUTbL BblYUCIEHUA
Mo XMMUYECKUM ypaBHEHUAM. YYacTBOBaTb B
COBMECTHOW paboTe B Nape uau rpynne.
BbicTpanBaTb pa3BEpPHYTble NUCbMEHHbIE U
YCTHble OTBETbI C ONOPOI Ha MHPOPMaLUULO
13 y4yebHMKa M CNPaABOYHbIX MaTepUanos,
rPaMOTHO MCNO/1b30BaTb U3YUYEHHbIN
NOHATUIMHbBIN annapaT Kypca XMmum

Hroro no pasneny 20
Paznen 4. Xumus 1 oKpy:Kamomas cpeia
XapaKTepu30BaTb POSib XMMMUU B Pa3NINYHbIX
bubnmmoreka chepax AesATenbHOCTU NtoAei, OCHOBHbIe
41 Bemectsa u maTepuansl B 3 LIOK BELLLEeCTBa M MaTepmasbl, MPUMeHAEeMble B
' JKM3HH Y€JI0BEKa https://m.edsoo.r = *KW3HW cOBpeMeHHOro YenoseKka. ObbACHATL
u/7f41a636 ycnoBusa 6e3onacHOro MCnoab3oBaHuA

Bel,ectB U XMMNYECKUX peaKLl,M[;I B 6bITy.



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

AHaANM3MPOBATb U KPUTUYECKM OLLEHUBATD
MHGOPMALMIO O BAUAHUN NPOMbILLIEHHOCTH,
CeNbCKOro X03AMCTBA, TPAHCNopTa U Ap. Ha
COCTOsIHME OKpY*KatoLwen cpeabl. YmeTb
OKa3blBaTb NepBY NOMOLLb Npu
XMMUYECKUX OXKOFax U OTPABAEHUSAX.
MpYHUMaTB y4yacTue B 06CyKAEHUMU
npobaemM XMMUYECKOM MU IKONOTMYECKON
HaNpPaB/IEHHOCTM, BbICKa3blBaTb
COBCTBEHHYHO NO3MLMIO MO Npobaeme U

npeasaratb BO3MOMHbIE MyTH € pelleHun

Hroro mo pazneny 3
bubanoreka
PesepBHOe Bpems 3 HOK
https://m.edsoo.r
u/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68 4 7

I[TPOTPAMME



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

YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJ1S1 YYEHUKA

» Xumusi: 8-if kiacc: 0a30BbIi ypOBEHb: YUEOHUK; S-€ U3/1aHue, nepepaboTaHHoe, 8
knacc/ ["abpuensa O.C., Octpoymos W.T"., CnankoB C.A. AKiiMoHEepHOE 00111ECTBO
«3narensctBO «IIpocBemienue»

» Xumus, 9 kimacce/ ['abpuensa O.C., Octpoymon W.I"., CnaakoB C.A. AKITMOHEpHOE

obmectBo «M3narensctBo «IIpocBeienne

METOIUYECKHUE MATEPHUAJIBI JJJISA YYUTEJISA

Xumus. 8 ki1.: KontponbpHbie U ipoBepoyHbIe paboThl K yueOHuky O. C.
INabpuensna «Xumus. 8» / O. C. I'abpuensn, I1. H. bepeskun, A. A. YmakoBa u ap.
- M.: JIpoda, 2007.

Xumust. 9 ki1.: KoHTpobHBIE U TPOBEpOUYHBIE padboThI K yueOHuKy O. C.
[Nabpuensna «Xumus. 9» / O. C. T'adbpuensn, [1. H. bepeskun, A. A. Yakosa u ap.
- M.: lpoda, 2010.

["a6puensn O. C., Bockoboiinukosa H. I1., Smrykosa A. B. HactonbHast kHura
yuuTtenst. Xumus. 8 Ki1.: Meronuueckoe nocodue. - M.: Ipoda, 2011.

[Nabpuensn O. C., Smykopa A. B. Pabouas terpans. 8 ki. K yuebnuky O. C.
INabpuensna «Xumus. 8.» - M.: [lpoda, 2008.

[Nabpuensn O. C., SAmykopa A. B. Pabouas terpans. 9 k. K yuebnuky O. C.

[Nabpuensna «Xumus. 9». — M.: [Ipoda, 2008.



[Na6puensu O. C., SAurykoBa A. B. TeTpans amns 1a00paTOPHBIX OMBITOB U
npakTHaeckux pabot. 8 ki1. K yuebnuky O. C. 'abpuensna «Xumus. 8 kimaccey. M.:
Hpoda, 2008.

["abpuensn O. C.. AmykoBa A. B. Terpans A 1a60paTOpHBIX ONBITOB U
npaktudeckux padot. 9 ki. K yue6nuky O. C. ['abpuensina «Xumus. 9 kinace». M.:

Hpoda, 2008.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET

https://resh.edu.ru

https://www.yaklass.ru

http://all-met.narod.ru

http://www.xumuk.ru

https://content.edsoo.ru/lab/subject/4/
https://ege.fipi.ru/bank/index.php?proj=EA45D8517ABEB35140D0D83E76F14A41
https://4ege.ru/himiya/
https://chem-ege.sdamgia.ru/prob_catalog?ysclid=1zi3ogn38u539139493

PACCMOTPEHO COI''TACOBAHO
[Iporokon 3aceganus 3aMeCTUTENb TUPEKTOpa
METOINYECKOT0 00ObEIUHEHUSI /N.B. Yepunix/

yUHTeNei €CTeCTBEHHO — HAyYHOT'O LIUKJIA
MBOY COI Nel MO Kanesckoii paiion
ot 28.08 2024 Nel 29 aBrycra 2024 r.

/E.A.3axaposa/



https://resh.edu.ru/
https://www.yaklass.ru/
http://all-met.narod.ru/
http://www.xumuk.ru/
https://content.edsoo.ru/lab/subject/4/
https://ege.fipi.ru/bank/index.php?proj=EA45D8517ABEB35140D0D83E76F14A41
https://4ege.ru/himiya/
https://chem-ege.sdamgia.ru/prob_catalog?ysclid=lzi3oqn38u539139493
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