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[IporpaMmMa mo XuMHM Ha YpOBHE OCHOBHOTO 0OILEro oOpa3oBaHMs COCTaBIIEHA HA OCHOBE TPeOOBaHMU K pe3ynbTaraM
OCBOCHHSI OCHOBHOM 00pa30BaTenbHON MPOrpaMMbl OCHOBHOTO obmiero obpasoBanus, npencrasieHusix 8 @I'OC 000, a
Takke Ha OcHOBe (emepanbHOM paboueil mporpaMMbl BOCIUTAHUS M C YU4ETOM KOHLEMIHMH MPENoAaBaHHs y4eOHOTO
npeaMera « XuMHs» B 00pa3oBaTeIbHBIX opranu3aiusx Poccutickoit deneparuu.

[IporpaMma mo XumMuM [JaéT mTpeacTaBICHUE O IelsdX, OoOmed cTparernu OOy4YeHHs, BOCIUTAHUS W Pa3BUTHS
o0yvaromuxcsi CpelcTBaMd  y4eOHOro TMpeAMeTa, yCTaHaBIMBAaeT o0O0s3aTelbHOE MPEAMETHOE  CO/EpIKaHHE,
npeaycMaTpUBaeT paclpeneieHne ero Mo KjiaccaM U CTPyKTYpHpOBaHHE MO paszenaM M TeMaM MPOrpaMMbl M0 XHMUH,
orpenenser KONMYECTBEHHbIE M KaueCTBEHHBIE XapaKTEPUCTUKH COJEp KaHUs, PEKOMEHAYEMYIO IMOCIIEN0BaTeIbHOCTh
W3Y4YEeHUS] XUMUHU C YU9ETOM MEXKIPEIMETHBIX W BHYTPHUIIPESAMETHBIX CBS3EH, JIOTMKKA y4eOHOro IMpolecca, BO3PACTHBIX
0CcOoOEHHOCTEH OOydaloONIMXCs, ONpPEAENsIeT BO3MOXKHOCTH TpeaMera Ui peanu3ald TpPeOOBaHHWH K pes3yibTaraM
OCBOCHHSI OCHOBHOW 00pa30BaTeNbHON MpOrpaMMbl HAa YPOBHE OCHOBHOTO OOIIEr0 00pa3oBaHUs, a Takke TPeOOBaHHH K
pe3ynbraTaM OOy4YeHHMs XUMHHM Ha YPOBHE II€Jiel HM3ydeHHUs NPEAMETa W OCHOBHBIX BHJIOB YYE€OHO-IT03HABATEIILHOU
JIeATeIbHOCTH 00yYaroIerocs o 0OCBOCHUIO YIEOHOTO COIePIKaHUSL.

3HaHUWE XHMHUHM CIY)KUT OCHOBOH Ui (OPMHUPOBAHMS MHPOBO33PEHHSI OOYdYaIOUIErocsi, €ro NpeNCTaBIeHHH O
MaTepuaibHOM EMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (OPMUpPYEMble XUMHEH MPECTaBICHUS O B3aUMOMPEBPALICHUIX
SHEPTUU W 00 DBOJIONMUHU BEIIECTB B TPUPOAE, O MYTAX PEHICHUS II00aJbHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS
YeIOBEUECTBA — CHIPHEBOM, YHEPTETUIECKOH, MUIIEBOW M SKOJIOTUIECKON Oe30MacCHOCTH, IPOOJIEM 37paBOOXPaHEHNSI.
Wzydyenne XMMUHU: CIOCOOCTBYET pean3ali BOSMOXHOCTEH JjIsl caMOpa3BUTHS U ()OPMHUPOBAHUS KYJIBTYPBI JINYHOCTH,
e€¢ obmieit 1 (HYyHKIIMOHAIEHON IPaMOTHOCTH; BHOCUT BKJIAJ] B (DOPMUPOBAHKE MBINUICHHUS W TBOPYECKUX CIOCOOHOCTEH
06yanOH_[I/IXC$I, HABBIKOB HMX CaMOCTOSITEIbHOMN yqe6H01‘/'1 ACATCIIBHOCTHU, JSKCIICPUMCHTAJIBHBIX M HCCICAOBATCIBCKUX
YMEHUH, HEOOXOAWMBIX KaK B IIOBCETHEBHOW J>XM3HU, TaK W B MPO(EecCHOHAIHHOW IEeITEIHHOCTH; 3HAKOMHT CO
CHCHI/I(i)I/IKOI‘/‘I HAaYy4YHOI'0 MBINIJICHUA, 3aKIaJAblBA€T OCHOBBLI LEIIOCTHOI'O B3IJIAAa Ha C€AWHCTBO IPUPOAbI U YCIIOBCKA,
SIBTISIETCSl OTBETCTBEHHBIM 3TalloM B (POPMHUPOBAHUM €CTECTBEHHO-HAYYHON IPaMOTHOCTH OOYYAIOIIUXCS; CIIOCOOCTBYET
q)OpMI/IpOBaHI/IIO INEHHOCTHOI'0O OTHOHICHUA K €CTCCTBCHHO-HAYy4YHBIM 3HAaHUAM, K HPHUPOALC, K YCIOBEKY, BHOCUT CcBOU
BKJIQJI B 9KOJIOTHYIECKOE 00pa3oBaHUE 00yJarOIINXCSI.

JlanHbIe HampaBiIeHHUS B OOYYCHHHM XHMHH OOCCIICUMBAIOTCS CIICIIH(PHUKON COmepKaHWUsS YIeOHOTO MpeaMeTa, KOTOPBIi
SIBJISIETCS] IEAArOrM4YECKU aJallTHPOBAaHHBIM OTpaKeHHUEM 0a30BOM HayKHM XMMUM Ha ONpeeEHHOM JTarle €€ pa3BUTHSL
Kypc xummuu Ha ypoBHE OCHOBHOIO 0OIIE€ro o0Opa3oBaHUs OPHUEHTUPOBAH HAa OCBOECHHE OOYUYAIOIIMMHUCS CHCTEMBbI
MIEPBOHAYAJIBHBIX IOHATHN XWMHH, OCHOB HEOPraHMYECKOM XHMHH M HEKOTOPBIX OTHAENBHBIX 3HAYMMBIX HOHATHHI
OpraHUYeCKOU XUMUHU.

CrpykTypa cozmepxaHMs IPOrpaMMbl 110 XUMHM c(OpMHpOBaHA HAa OCHOBE CHCTEMHOIO IOAXOJa K €€ H3y4YeHHUIO.
ConeprkaHue CKJIAIBIBAETCS U3 CUCTEMbl IOHSATHH O XMMUYECKOM JJIEMEHTE U BEIIECTBE M CUCTEMBl IOHATHH O
xuMudeckor peakuuu. OOe 3TH CHUCTEMBI CTPYKTYPHO OPIaHM30BAaHbI 110 NPHUHLMILY IOCIENOBATEIBHOIO Pa3BUTHUS
3HAHUU Ha OCHOBE TEOPETHUYECKUX INPENCTABICHUI Pa3HOIO YPOBHS: aTOMHO-MOJEKYJIAPHOTO YUEHHS KaK OCHOBBI BCETO
ecrectBo3Hanus; [lepuoguueckoro 3akoHa JI. M. MeHeneeBa Kak OCHOBHOIO 3aKOHA XHMHUH; YYEHUSI O CTPOECHUU aToMa
1 XMMHYECKOH CBSI3U; MPEACTABICHUI 00 3JEKTPOINTHYECKOH TUCCOLUALMN BEIECTB B PACTBOPAX.

Teoperndeckre 3HaHUS pACCMaTPUBAIOTCSI HA OCHOBE SMIIMPUYECKH MOMYYEHHBIX U OCMBICICHHBIX (DaKTOB, Pa3BUBAIOTCS
[IOCJIEOBATENbHO OT ONHOIO YPOBHS K JPYroMy, BBIIONHSS (PyHKUHMH OOBACHEHHS M IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHMS U BO3MO)KHOCTEH MPAKTUYECKOrO IPUMEHEHMSI M TOMY4YEHNS N3y4aeMbIX BELIECTB.

OcBoeHre MPOrpaMMbl IO XUMHAHU CIIOCOOCTBYET (POPMHUPOBAHUIO TPEACTABICHHS O XUMUYIECKON COCTABISIONIeH HAYIHOH
KapTHHBI MUpA B JIOTHKE €€ CHCTEMHOM MPHUPOBI, IEHHOCTHOIO OTHOLIEHHS K HAYYHOMY 3HAHMIO M METOAAM IO3HAHUS B
Hayke. l3ydeHue XMMHH TPOUCXOOUT C TIPUBICYCHHEM 3HAHUN W3 paHee H3YYEHHBIX YYEOHBIX IPEIMETOB:
«Oxpyxarouuii Mup», «buonorus. 5—7 kiaacces» u «PU3MKa. 7 K1acey.

[Ipy m3ydyeHMM XMMUHU MPOUCXOAWT (OPMUPOBAHHE 3HAHWH OCHOB XMMHUYECKOW HAayKH Kak OOJacTH COBPEMEHHOIO
€CTECTBO3HAHHUA, NMPAKTUYECKON NEATENBHOCTH YeNlOBEKa M KaK OJHOrO M3 KOMIIOHEHTOB MHUPOBOM KyIBTYpHI. 3ajada
y4eOHOro mperMera coCcTOUT B (POPMUPOBAHUN CHCTEMbl XMMUYECKUX 3HAHUI — BaXHEHIINX (DAaKTOB, MOHATHI, 3aKOHOB
U TEOPETHUYECKUX MOJIOKEHUH, TOCTYIHBIX 0000IIEHHI MUPOBO33PEHYECKOTr0 XapakTepa, sI3blka HayKH, B MPUOOIIEHUH K
Hay4YHBIM METOAAaM IIO3HAHMSA INPH HM3YUYECHHHM BELIECTB M XUMHYECKUX peakuuid, B (OPMUPOBAHMU U PaA3BUTUH
MO3HABATEIbHBIX YMEHUH W MX NPUMEHEHUH B y4eOHO-TIO3HABATENbHOW M y4eOHO-MCCIeN0BaTeIbCKOW AEATENbHOCTH,
OCBOCHUU MpaBHJI O€30M1aCHOrO 00paIeHHs C BEIIECTBAMH B ITOBCEIHEBHOM JKU3HHU.

[Ipu u3ydyeHnn XMMUHN HAa YPOBHE OCHOBHOIO 00111ero 00pa3oBaHMs BaXKHOE 3HAUEHHE PHOOPENHN TaKue LENHU, KaK:
—(hopMUpOBaHNE HMHTEIUIEKTYyalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K CamMo00pa30BaHHUIO, COTPYAHUYECTBY,
CaMOCTOATEIIEHOMY MPUHSATHIO PELIEHUH, CIOCOOHOM aJanTUpoBaThCS K OBICTPO MEHSIOIMIMMCS YCIIOBUSIM JKU3HHU;
—HanpaBJIeHHOCTh OOY4YEeHHUS Ha CHCTeMaTH4yeckoe MpHoOuieHHne OoO0ydalolIMXcs K CaMOCTOSTENbHOH IO03HAaBaTENbHOU
NeATeIbHOCTH, HAyYHBIM METO/IaM MO3HaHuUs1, POPMHUPYIOLIMM MOTHBALIUIO U Pa3BUTHE CLIOCOOHOCTEN K XHMUH;



— obecrieueHre yCIOBUHM, CIIOCOOCTBYIOIIMX MPHOOPETEHHIO0 00YYalOUIMMHUCS ONbITAa Pa3sHOOOpa3HOW JesTeNbHOCTH,
MO3HAHMS U CaMOIO3HAHUS, KIIIOUCBBIX HABBIKOB (KIIIOUEBBIX KOMIICTCHIIMIA), UMCIOIIUX YHUBEPCATbHOE 3HAYCHUE IS
Pa3IUYHBIX BUOB JACATEILHOCTH,

— (opmupoBanue obmiel (QyHKIIMOHATBHON W €CTECTBEHHO-HAYYHOM I'DAMOTHOCTH, B TOM YHCJIC YMEHHH OOBSCHATH U
OLICHUBATh SIBJICHUS OKPYXKAIOIIETO0 MHUPA, UCIIOb3Ysl 3HAHUS U OIBIT, MOJTYYSHHBIC IPU U3YYCHUU XUMHHU, IPUMEHITh UX
MIPH pelIeHUH MPoOIIeM B MOBCENHEBHOM KU3HU U TPYIOBOU ACATENBHOCTH;

— ¢opMupoBaHUE Y OOYYAIOIIUXCS T'YMAHUCTUYCCKUX OTHOIICHHM, MOHUMAHHUS LEHHOCTH XUMUYECKMX 3HAHWH JUIs
BBIPa0OTKH IKOJIOTHYECKH 11€JIeCO00pa3HOro MOBENEHUS B ObITY U TPYOBOM NEATEILHOCTH B IIEISAX COXPAHSHHS CBOETO
3JI0pOBbSl U OKPYKAIOUIEH IPUPOJHON Cpenbl;

— pa3BUTHE MOTHBAallMM K OOYYEHHUIO, CIOCOOHOCTEH K CaMOKOHTPOJIO M CaMOBOCIIUTAHWIO Ha OCHOBE YCBOCHUS
00IIIeueNIOBEYeCKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HaHHOMY BBIOOpY Mpodwis M HalpaBieHHOCTH AajbHEHIIEro
00y4eHUSI.

OO1iee 4MCIIO YacoB, OTBEASHHBIX JUISl U3YUCHUS XMMUU Ha YPOBHE OCHOBHOI'O 00Ilero o0pa3oBaHus, cocrapisier 136
gacoB: B 8 xiacce — 68 "acoB (2 gaca B Henenio), B 9 kiacce — 68 "acoB (2 gaca B HEIEIO).

COAEPXKXAHHUE OBYUYEHUSA

8 KUIIACC

IlepBoHauaqbHbIe XUMHUYecKUe MOHATHSA. [Ipeaqmer xumun. Porb XuMHUK B )KU3HU YeJIOBEKa. XUMHUS B CHCTEME HayK.
Tena n BemecTBa. OU3NUECKUE CBOWCTBA BEIIECTB. ATperarHoe COCTosHUE BemiecTB. lloHsTHE O METOmMaxX MO3HAHWS B
xumun. Yucteie BemecTtBa W cMecd. CrocoObl pasaeneHusi cMeceid. ATOMBI M MOJIEKYIbl. XUMHYECKUE DIIEMEHTHI.
CuMBOJIBI XMMHYCCKHX D3JIeMEHTOB. [IpocThie W CIIOXKHBIE BEIIECTBA. ATOMHO-MOJEKYISIPHOE YUeHHE. XUMHUUYECKas
dhopmyrna. BameHTHOCTh aTOMOB XMMHUYIECKUX 3JIEMEHTOB. 3aKOH ITOCTOSTHCTBA COCTaBa BemiecTB. OTHOCUTENbHASI aTOMHAS
Macca. OTHOCHTENbHAsI MOJCKYISIpHass macca. MaccoBasi JOJisi XMMHYECKOTO 3JIeMEHTa B COeMuHEHWU. KommdecTBo
BemiecTa. Mok, MornspHas Macca. B3anMoCBsI3b KOMMYECTBA, MACCHl M YHCIIa CTPYKTYPHBIX €IMHHUI] BenecTBa. Pacuérol
o ¢GopMysiaM XUMHUYECKUX COeAMHEHUH. DU3NUeCKHe U XUMUYECKUE SBJICHUS. XUMHUUECKash PEakius U e MPU3HAKH.
3aKkoH COXpaHEHHWS MacChl BEIIeCTB. XHWMHUYEeCKHEe ypaBHeHHs. Kiaccumpukamms XMMHUYECKHX peakmuid (CoemnnHeHws,
Pa3IIOKEHUS, 3aMEITICHIS, OOMEHA).

Xumuueckuil IKcnepumenm. 3HAKOMCTBO C XMMHUYECKOH TOCYHOH, MpaBuiaMd paboTHl B J1aOOpaTopuul M NpUEMaMU
oOparieHusl ¢ JJabopaTOPHBIM O00OPYIOBAaHUEM, W3YYCHHE U ONMHCaHWEe (HU3MIECKHX CBOWCTB 0Opa3I[oB HEOPTaHHMYCCKHX
BeIIeCTB, HaOmoneHue Guinyeckux (TUIABIEHHE BOCKA, TasHHUE JIbJla, PACTHpPAHHWE caxapa B CTYIKe, KUICHUE U
KOHJIGHCAIMsI BOABI) M XHMMHYECKHX (TOpEHHWE CBEYH, NMPOKATMBAaHHE MEIHON MPOBOJIOKH, B3aWMOICHCTBHE Mella C
KHCJIOTOW) SIBIEHUH, HAOMIOfEHNEe W ONHCAaHWE TMPU3HAKOB IMPOTEKaHWS XMUMHUYECKHX peakiuil (paslokeHue caxapa,
B3aMMOICHCTBE CEPHOM KHCIOTHI C XIJIOPHIOM Oapus, pasimokenwe ruapokcuaa wmeau (II) mpm HarpeBanuw,
B3aMMOJIEHCTBHE Kene3a ¢ pacTBopoM comr meru (II), m3ydeHme crmocoOOB pas3meneHusi CMecei: ¢ MOMOIIbI0 MarHNTa,
(uIpTpOBaHUE, BBHITIAPUBAHUE, AUCTIILIIALNNS, XpoMmartorpadus, IpoBeeHHe OYNCTKH MOBAPEHHOW CONM, HAOIIONEHHUE U
OIMCaHWe PEe3yNBTATOB MPOBENSHIS OMBITa, HILTFOCTPUPYIOIIEro 3aKOH COXPAHEHHUSI MacChl, CO3JaHNe MOoJeNell MOIeKyl
(TmapocTepKHEBHIX).

Baxueiiliue mpeacTraBuTe/ M HEOpPraHMYecKMX BemecTB. Bosmyx — cmech razoB. CocraB Bosmyxa. Kwuciopom —
AJIEMEHT W TPOCTOE BemlecTBO. HaxokmeHue KUcIopona B mpupore, (HU3MUecKne M XUMHUYECKHE CBOMCTBa (peakiun
ropenust). Oxcunpl. [Ipumenenne kucmopoma. CriocoObl MOMyYeHUs KHCIOPOAa B J1a0OPATOPHH M HPOMBINUICHHOCTH.
KpyroBopor kucnopoma B mpupone. O30H — ayuroTportHas Momudukamms Keuciopoaa. TermoBol 3¢ hekT XUMHUYIecKoil
peakiuy, TEePMOXHUMHIYECKAE YPaBHEHHS, IK30- W JSHIOTEPMHUYECKHE peaKnud. TOIUIMBO: Yroidb W MeTaH. 3arps3HeHne
BO3/IyXa, yCHJIEHHWE MapHUKOBOro 3(dekra, pa3pylieHre 030HOBOTO ciiosd. Bomopon — 3JeMEHT M MPOCTOE BEHIECTBO.
Haxoxnenve Bomopona B mpupose, Gu3ndecKiue 1 XMMUYeCKHe CBOMCTBA, IIPUMEHEHHUE, CITOCOOHI moydeHus. Kucmorsr
n comr. MomsapHbeid 00béM Ta30B. Pacu€rel mo xuMudeckuMm ypaBHeHUsM. Dusmueckue cBOWCTBa BOAbl. Boma kak
pacTtBopuTenb. PactBopel. HackieHHBIE M HEHACHIIIEHHBIE pacTBOPHI. PacTBOPHMOCTH BelllecTB B Boje. MaccoBas Joms
BEIIeCTBa B pacTBOpe. XWMUYeckrne cBONCTBa Boabl. OcHOBaHMs. Ponmb pacTBOpoB B MPHPOIE W B JKU3HU YeEIOBEKA.
KpyroBopor Boapl B mpupome. 3arps3HeHre MPUPOTHBIX BoA. OXxpaHa W O4MCTKa NMPUPORHBIX Bon. Kiaccuduxamnms
Heoprannuecknx coequHeHnd. Oxcunpbl. Kiaccuduramms okcumoB: coneoOpasyromuye (OCHOBHBIE, KHCIOTHEBIE,
am¢orepHble) W HeconeoOpasyromue. Homenkmarypa okcuaoB. (Du3nmveckne W XUMHYECKHE CBOWCTBA OKCHJIOB.
[onyuenne oxcumoB. OcHoBanus. Kiaccudukamws ocHOBaHHH: MIENOYM W HEPACTBOPUMEBIE OCHOBaHMA. HoMeHKmaTypa
ocHOBaHMI. Dusnyeckue W XUMHUYECKHe CBoiicTBa ocHoBaHWH. llomyuenuwe ocHoBanwii. Kucnorsl. Knaccuduxamnms
kucnot. Homenknarypa kucnor. dusndeckue 1 XuMHUUeCKUe CBOMCTBA KUCIOT. Pan aktuBHocTH MeraiuioB H. H. beketosa.
[Monyuenue kucnor. Conu. Homenknartypa coneit. dusnueckue W XuUmuueckue cBoicTBa coneil. IlomydeHue comeit.
['enernueckas cBSA3b MEXIY KllaCCAMU HEOPTaHUYECKUX COCTUHEHUH.

Xumuueckuit Ikcnepumenm: KaueCTBEHHOE ONPEACTICHHE CONCPKaHUs KHCIOPOAa B BO3MYyXeE, MONy4YEeHUE, COOMpaHUe,
pacro3HaBaHHUE W M3yYEHHE CBOWCTB KHUCIIOpOJIa, HAOIIOEHHWE B3aMMOJISHCTBHUS BEIIECTB C KHUCIOPOJAOM M YCIIOBHS



BO3HHKHOBEHHUSI W TpPEKpalleHus] TopeHus (Iokapa), O3HAKOMJICHHE ¢ oOpa3lamMH OKCHIOB W ONHCAHHE WX CBOKCTB,
noxy4eHue, cCOOMpaHue, pacro3HaBaHie U H3yUeHHE CBOMCTB BOAOpOa (TOpEHUE), B3aUMOACHCTBHE BOAOPOJA C OKCHIOM
Memu (II) (BO3MOXKHO HCIIONB30BaHHE BHAEOMATEpUANOB), HaOmoneHHe oOpa3loB BeUIECTB KOIWYECTBOM | MOIb,
uccienoBaHue O0COOEGHHOCTEH pacTBOPEHHUs BEUIECTB C PAa3IUYHONM PacTBOPHUMOCTBIO, MPHUTOTOBIECHHE PACTBOPOB C
OIpeNenéHHON MACCOBOM J0JIeH paCTBOPEHHOIO BEIIECTBA, B3aUMOJICHCTBUEC BOJIBI C METAJUTAMH (HATPHEM ¥ KaJbI[UEM)
(BO3MOXKHO MCIONIB30BAHKE BUACOMATEPUANIOB), UCCIENOBaHIE 00pa3loB HEOPraHUIECKUX BEHIECTB PA3IUYHBIX KIIACCOB,
HaOIIOZIeHNEe W3MEHEHUS! OKPACKW WHAWKATOPOB B PACTBOPAaX KHUCIOT M LIENOYECH, M3ydeHHE B3aUMOICHCTBUS OKCHA
Menu (II) ¢ pacTBopoM cepHON KHCIIOTBI, KUCIOT ¢ METalJlaMH, PeakIUi HEeUTpaau3aliy, Moay4yeHrne HepacTBOPUMBIX
OCHOBAaHMH, BBITECHEHHE OJHOIO METajula APYTUM M3 PAcTBOpa COIM, PEIICHUE 3KCIEPUMEHTAIbHBIX 331a4 10 TeMe
«BaHelre K1acchl HEOPraHUYECKUX COETUHEHUI.

Iepnoguyecknii 3axoH u [lepnognyeckas cucreMa Xumuieckux 3aeMenToB /I. U. MenneneeBa. CTpoeHue aToMOB.
Xumuueckasi cBsi3b. OKHCJIMTENbHO-BOCCTAHOBUTEIbHBIE peaknu. [lepBrle MOMBITKA KIAacCH(PUKAIIMH XUMUYECKUX
aneMeHToB. [oHATHE O TpyIax CXOAHBIX 3JEMEHTOB (ILIETOYHBIE U IIETOYHO3EMENbHBIE METAJTbI, TAJIOTeHbl, HHEPTHBIE
raspl). DJIEMEHTBI, KOTOpbIe 00pa3yroT aM(OTEepHble OKCHABI M THApOKcHnbl. [leprommueckuii 3akoH. [lepromuueckas
cucreMa xumudeckux anemMeHToB J[. M. Menaeneera. Koporkonepuoanas u maiauHHONeproanas Gopmel [lepromuueckoit
cucrteMbl Xxummudeckux anemeHToB . M. MengeneeBa. [lepuonbl n rpynmnbl. @U3UUEeCKUN CMBICI MOPSIKOBOIO HOMEPA,
HOMEpOB Tepuofia U rpymnmbl nemenTa. CrpoeHne atomoB. CocTaB aroMHBIX siaep. M3oromsl. OnexkTpoHsl. CTpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB mepBbIXx 20 xumuueckux nmemeHToB [lepuommueckoit cucremsl JI. M. Menpeneera.
XapaKTepuCTHKa XMMHYECKOrO 3JeMEHTa 10 ero nonoxeHutro B Ilepuoguueckoit cucreme [I. M. Mengeneesa.
3aKOHOMEPHOCTH U3MEHEHUS panyca aTOMOB XUMHUYECKHX 3JIEMEHTOB, METAJUIMYECKUX M HEMETAJUTHIECKUX CBOICTB IO
rpynmnaM u nepuoaaM. 3Hadenue [lepmommdeckoro 3axoHa u llepmognyeckol CHCTEMBI XHMHYECKHUX AIIEMEHTOB IS
pasButus Hayku u nipaktukd. 1. . MenneneeB — ya€HbI U rpaxaaHinH. XuMmudyeckas cBsi3b. KoBanenTHas (monmspHas u
HEMOJSIpHAsA) CBSI3b. OJEKTPOOTPHUIIATENIFHOCTh XHMHUYECKHUX JieMeHTOB. MoHHass cBsa3b. CTemeHb OKHCIIEHHS.
OKHCIUTENbHO-BOCCTAHOBUTENbHBIE — peakiuu. [lpomeccsl  OKWCIeHHS W BOCCTaHOBIEHHA.  OKHCIUTENH W
BOCCTaHOBUTEIIH.

Xumuueckuii IKchepumenm. WU3ydeHHE OOpa3lOB BEIIECTB METAUIOB M HEMETAJUIOB, B3aMMOJACHCTBHE THAPOKCHIA
LWHKA C pPACTBOPaMHU KHUCJIOT M IIEIOYEH, NIPOBEACHUE ONBITOB, WUIIOCTPUPYIOLIUX IPUMEPHI OKHCIUTEIBHO-
BOCCTAaHOBUTENBHBIX peaknuil (TOpeHne, peakiny pa3ioyKeH!s, COSTUHEHUS).

Mescnpeomemnsie ceéazu. Peannszanys MEXIPEIMETHBIX CBA3eH MPH M3YyYEHHH XHMHH B 8 Kilacce OCYIIECTBISETCS
Yyepe3 HCIONb30BaHUE KaK OOIMIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK M TMOHATHH, SBISIONIMXCS CHUCTEMHBIMH IS
OTHENIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.

OOmmue ecTecTBEHHO-HAYYHbIC MOHATHUS: HAay4YHBIH (aKT, THIIOTe3a, TCOPHS, 3aKOH, aHANM3, CHHTE3, KiaccU(UKaIms,
MIEPUOTNIHOCTH, HAOOIEHNE, SKCTIEPUMEHT, MOJIETUPOBAaHUE, N3MEPEHNE, MOJIENb, SBIICHHE.

®usnka: MaTtepus, aToM, D3JEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIWJ, W30TONbI, PaJUOAKTUBHOCTb, MOJIEKYJA,
ANEKTPUYECKUAN 3apsi]l, BEMIECTBO, TENO, 00hEM, arperaTHoe COCTOSIHUE BEUIECTBA, Ta3, PU3MIECKHNEe BETHINHBI, SAMHHIIBI
M3MEepeHus, KOCMOC, IIJIaHeThI, 38351, COMHIIE.

buonorus: ¢porocunTes, neixanue, onocdepa.

I'eorpadms: atmocdepa, ruapocdepa, MUHEPaAIBI, TOPHEBIE ITOPOIBI, TTOIE3HBIE MCKOTaeMbIE, TOIIIIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecrBo u xumuyeckasi peakuus. Ilepuoguueckuii 3akoH. [lepuoanueckas cuctema XuMU4eckux snemeHToB . U.
MenpeneeBa. CTpoeHHEe aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUM CBOMCTB XHMHMUYECKHX DSJIEMEHTOB IEPBBIX TPEX
MIEPUOMIOB, KaJIHsl, KaJIbLUs U UX COCIMHEHUN B COOTBETCTBUH C IOJOKEHUEM 3J1eMeHTOB B llepuoanyeckoii cucreme u
CTpoeHHeM uX aToMOB. CTpOEHHE BELeCTBa: BUJIbI XMMUYECKON CBA3U. THIBI KPUCTAJUINYECKUX PEIIETOK, 3aBUCHMOCTD
CBOMCTB BEILECTBA OT TUIA KPUCTAIIIMYECKOHW PEIIETKH M BUAA XMMHYeCKoH cBsi3u. Knaccudukauus u HOMEHKIATypa
HEOPraHMYEeCKUX BEIIeCTB. XUMHUYECKHE CBOICTBA BELIECTB, OTHOCALIMXCS K PA3IMYHBIM KjaccaM HEOPraHMYECKHX
COEIMHEHUH, TeHEeTHYecKasl CBsI3b HEOpraHM4YecKHWxX BemlecTB. Kiaccudukamus XMMUYECKUX PEaKUUil MO pa3IuuHbIM
IpHU3HAKaM (110 YHCIYy U COCTaBY YYaCTBYIOIIMX B PEAKLUH BEIECTB, 10 TEMIOBOMY 3P QEKTy, 0 U3MEHEHHIO CTENEHEN
OKHCIJICHHUS] XUMUYECKUX JIEMEHTOB, 110 00PaTUMOCTH, 10 YYacTUIO KaTalu3aTopa). DK30- U SHAOTEPMHUUECKUE PEAKLUH,
TepMoxumMuueckue ypaBHeHus. IloHsitue o ckopoctu xumuueckod peakuuu. [loHsTre 00 0OpaTHMMBIX U HEOOPATUMBIX
XUMUYECKUX peakuusx. lIoHSATHe O TOMOreHHBIX M TeTeporeHHbIX peakuusix. Ilonstue o karamuze. IloHatue o
XMUMHYECKOM paBHOBecHH. DakTopbl, BIMSIONME HAa CKOPOCTb XMMHUYECKOHM Ppeakuuu U TOJM0KEHHE XHUMHUYECKOIO
paBHOBecHs. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKLNHU, JIEKTPOHHBIA OanaHC OKHCIMTEIbHO-BOCCTAHOBUTEIHHOM
peakuuu. CocTaBieHHEe YpaBHEHUH OKHCIMTEIbHO-BOCCTAHOBUTENBHBIX pPEAaKIMM € HCHOIB30BAHHEM METOJA
3NEeKTpOHHOTO Oananca. Teopust 3JIEKTPOTUTHYECKOH TUCCOLUALIMH. DIEKTPOIUTHI U HEINEKTPOIUThl. KaTHOHBI, aHHOHBI.
MexaHu3M JUCCOLMAIMK BEIECTB C pPa3IMYHBIMU BHJIAMHU XUMHUYECKOH cBA3H. CreneHb ancconnanuu. CHUIIBHBIE U
crnabple 2JeKTpONuTHl. Peakinuy MOHHOro oOMeHa. YCIOBHS NPOTEKaHWsl peakUdil HMOHHOro oOMeHa, MONHBIE U



COKpalniéHHbIC WOHHBIC ypaBHEHHsS peakiuid. CBOWCTBa KHCIIOT, OCHOBAaHUH W COJCH B CBETE MPEICTABICHUN 00
AIIEKTPOIUTUYECKON Aucconrannu. KauecTBeHHbIE peakuny Ha HOHBL. [IoHATHE O THIpOIH3E COeH.

Xumuueckuii IKcnepumenm:. O3HAKOMIICHHE C MOJEIISIMH KPHUCTAIUIMYECKUX PEIIETOK HEOPraHHMYECKHX BEIIECTB —
METaJUIOB M HEMeTauioB (Tpadura M anMmasza), CIOKHBIX BEIIECTB (XJIOpHAA HATpPUs), MUCCIEIOBAHHE 3aBHCHMOCTU
CKOPOCTH XMMHUYECKOW PEaKIUN OT BO3ACHCTBUS pa3iWYHBIX (PAKTOPOB, UCCIEIOBAHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB
BEILIECTB, MpOIEecca MUCCONMAIMM KHCIIOT, IIejoued M coield (BO3MOXXHO HCIONB30BAaHUE BHJIIEO MaTEpPHAJIOB),
MPOBEJICHUE OIBITOB, WILTIOCTPUPYIOIIMX NPU3HAKK MPOTEKaHWsI peakuuid HMOHHOTO oOMeHa (0Opa3oBaHHE OcajKa,
BBIJICNICHHE Ta3a, o0pa3oBaHUE BOJbI), OIBITOB, WIUTFOCTPHPYIOIIUX MPUMEPHl OKHCIUTENHHO-BOCCTAHOBUTEIBHBIX
peakumii (TopeHHe, peakluu pas3lIoKEHHs, COCIUHEHHS), PacllO3HABaHHEC HEOPTAaHMYECKHX BEUIECTB C MOMOIIBIO
KaueCTBEHHBIX PEaKIMii Ha MOHBI, PEIICHNE IKCIIEPUMCHTAIBHBIX 3a/1a4.

Hemeranasl n ux coenuHenusi. OOmass xapakTepucTrka ranoreHoB. OCOOCHHOCTH CTPOCHHUSI aTOMOB, XapaKTepHBIC
creneHn okucieHus. CTpoeHue u (QU3NUECKHEe CBOWCTBA MPOCTHIX BEIIECTB — TaJOT€HOB. XHWMHUYECKHE CBOWCTBA Ha
npuMepe xyopa (B3aMMOJICHCTBHE € MeTalIaMH, HEMeTallaMH, mienodaMu). Xsoposogopon. ComnsHas KHCIOTa,
XMMUYECKHE CBOKMCTBa, TMONyYeHHe, NpuMeHeHue. JlelcTBHe XJiopa W XJOPOBOIOPOAa HA OpPTaHU3M YeloBeKa.
Baxxueiime xnopuapl 1 UX HaxoxkzaeHue B npupone. OOmas xapakrepuctuka 3mneMeHToB VIA-rpynmsl. OcobeHHOCTH
CTPOCHUS aTOMOB, XapaKTepHbIe cTerneHu okucienns. CTpoeHue u (U3nvYecKue CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOA
U cepbl. AJUIOTPONHBIC MOMUGUKAIIMK KUCIOpoaa M cepbl. XHMMHUYECKHE CBOHCTBa cepbl. CepoBOIOPOI, CTPOCHUE,
¢usnveckue M XUMUYeckue cBoMcTBa. OKCHIBI cepbl KaK TNPEINCTaBUTENM KUCIOTHBIX OKcuaoB. CepHas KHUCIOTa,
¢dusnvecKkue M XUMHUYECKUE CBOMCTBA (OOIIME Kak MPEACTaBUTENS Kiacca KUCIOT W crenuduyeckue). XuMHUUECKHE
peaKiuy, JeXalpe B OCHOBE MPOMBIIUIEHHOTO CrOco0a MoMy4eHUs] CepHON KUCIOThL. [IpruMeHeHue cepHON KHCIOTHI.
Conm cepHOM KHCJIOTHI, KauecTBEHHAsi peakiysi Ha cynbdar-noH. HaxoxmeHue cepbl W €€ COSNUHEHH B MPHPOJIE.
XUMHUECKOE 3arps3HEHHE OKPYXKAIOIeH cpelpl COCAMHEHHSIMH cepbl (KUCIOTHBIC JOXKIW, 3arps3HEHHE BO3MyXa H
BOIOEMOB), CIIOCOOBI ero mpemorBparieHus. OO0Ias xapakTepucThuka 31eMeHToB VA-rpynmbl. OcoOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHbIE CTEIICHH OKUCIEHHS. A30T, paclpocTpaHEeHHe B Mpupole, pu3nueckue U XUMUYECKHEe CBOICTBA.
KpyroBopor azora B mpupone. AMMHaK, ero pu3N4ecKue U XUMHUYECKHE CBOWMCTBA, MoNydeHHe W npumeHenune. Conu
aMMOHUS, X (U3NIECKHEe U XUMHUYECKHE CBOMCTBA, MpUMeHeHne. KauecTBeHHasI peakiins Ha WOHBI aMMOHHA. A30THas
KHcioTa, €€ TolyueHue, (pu3MueckHe M XHUMHYECKHe CBOicTBa (0OIIME KaK NpENCTaBUTENs Kiacca KUCIOT H
cnenuduyueckne). Mcnonp30BaHWE HUTPATOB M COJEH aMMOHHS B KadeCTBE MHHEPATLHBIX yHOOpEeHHUN. XUMHUYECKOE
3arpsi3HEHNE OKPYKAIOIIEH CPeabl COSMHEHUSIMH a30Ta (KUCIOTHBIE TOXAH, 3arpsi3HEHIe BO3yXa, TIOYBBI U BOTOEMOB).
dochop, amrorponnbie Momupuranuu Gocdopa, ¢usnyeckne u xumudeckue cpoiictBa. Okcup dochopa (V) u
dochopHas kuciaora, (QU3MUECKHE W XUMHUYECKHE CBOWCTBa, MojiaydeHue. Mcmonp3oBanue (ochaTtoB B KadecTBe
MHHEpaIbHBIX ymoOpenuit. OOmas xapakrepructuka 37eMeHToB I[VA-rpynmbl. OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHBIE CTENIEHN OKUCIIEHUS. YTIIEpo, aJIOTPOITHBIE MOIU(UKAIINN, pACTIPOCTPAaHEHHE B IPUPOLIE, (PHU3NUECKHe U
XUMHIYEcKre cBorcTBa. Ancopouus. Kpyrosopor yriepona B mpupoae. OKCHIIBI yriieposa, X (GH3UYecKrue H XUMHUIECKHe
CBOWCTBA, NEWCTBME HA JKMBHIE OPTaHMW3MBI, TONYYEHHWE W TPUMEHEHHE. JKOJIOTHYecKHe MPOOJIEMBI, CBSI3aHHBIE C
okcugoMm yraepona (IV), rumoresa rmo0ambHOTO MOTEIUIEHUS KIIMMaTa, MApHUKOBBIA 3(QeKT. YrompHas KUCIoTa U e
cond, uX (U3NYECKHEe U XUMHUYIECKHe CBOWCTBA, MMOyYeHHe U mpuMeHeHne. KadecTBeHHas peakius Ha KapOOHAT-HOHBI.
Hcnonp3oBanne kapOOHATOB B OBITY, METUIIMHE, MPOMBIIUIEHHOCTH W CEIHCKOM X03sWcTBe. [lepBOHAYAbHBIE TTOHITHS
00 OpraHMYECKHWX BEIIECTBAX KaK O COENMHEHHUSIX yriiepoaa (MeTaH, 3TaH, JTWJICH, alleTHJIeH, 3TAaHOM, TJIHMIIEPHH,
yKCycHast kuciora). [IpupoaHpie MCTOYHUKY YTIIEBOAOPONOB (YTolib, TPUPOAHEIH ra3, HedTh), MPOAYKTHI UX IepepadboTKu
(Oen3uH), UX pomb B OBITY W TOpOMBIIUIEHHOCTH. [loHSATHE O OMONMOrMYecKW Ba)KHBIX BEIIeCTBaX: JKHpaX, Oeikax,
yIJIeBOaX — M MX POJM B )KU3HU 4eloBeKa. MaTepualbHOEe eMWHCTBO OPTraHMYEeCKHX M HEOPTraHWYEeCKUX COCTMHEHUH.
Kpemuwuii, ero ¢u3nueckue M XMMHYECKHE CBOWCTBA, MONydeHHE U NpuMeHeHne. COeAMHEHUS KPEeMHHsI B IIPHUPOJE.
Obmme npencrasienus 00 okcunme kpemuaust (IV) n kpemHmeBoit kucnore. CHIIMKATBl, X WCHONB30BAaHUE B OBITY, B
MPOMBINIIIEHHOCTH. BakHeHIne CTpOWTENnbHBIE Marepuaibl: KEepaMmHKa, CTEKIO, IIEMEHT, OETOH, Kelne300eTOH.
[Tpobnempr 6e30macHOTO HCITONB30BAHUS CTPOUTENFHBIX MaTEepHaJIOB B TOBCEAHEBHOM JKU3HH.

Xumuueckuit Ikcnepumenm: u3ydieHne oOpas3oB HEOPTaHUYECKUX BEIIECTB, CBONCTB COJSHON KHCIIOTHI, TIPOBEICHUE
Ka4eCTBEHHBIX PEaKIil Ha XJIOPUI-UOHBI U HAOIOIEHNE TIPU3HAKOB UX IPOTEKAHUS, OIBITHI, OTPaKAONe GU3NIECKIE
1 XMMHAYECKHE CBOICTBA TaJIOTEHOB U UX COEMUHEHMI (BO3MOXKHO HCIIONB30BaHNE BHJIEOMATEPHAIIOB), O3HAKOMIICHHE C
o0pasmamu XJIOPHIOB (TaJIOT€HHUIOB), O3HAKOMIIEHHE ¢ 00pa3liaMu cephbl U e€ COeMHEHUSIMH (BO3MOXXHO HCIIOIh30BaHIE
BHJIEOMATEPHAaIIOB), HaOIIOEHUE TIpoIiecca OOyTTIMBaHUS caxapa Mo AeHCTBUEM KOHIIEHTPUPOBAHHOW CEPHOW KUCIOTHI,
M3ydeHNEe XUMHUYECKUX CBOMCTB Pa30aBIICHHOIN CEPHOU KUCIIOTHI, TPOBEEHIE KaueCTBEHHON PeakIui Ha Cynb(aT-uoH u
HaOIIoZIeHNe MpU3HAKa €€ MPOTEKaHMs, O3HAKOMIJIEHHE ¢ (M3MYECKMMH CBOWCTBaMHU a3oTa, Gocdopa W MX COeINHEHUH
(BO3MOXKHO HCIIONIb30BaHUE BUACOMATEPUATIOB), 00pa3iaMu a30THBIX U (hOChHOPHBIX ynoOpeHul, mony4deHne, coOupaHue,
pacro3HaBaHHe W M3y4YE€HHE CBOWCTB aMMHaKa, IPOBEICHUE KaueCTBEHHBIX pEaklui Ha MOH aMMOHHS U (QocdaT-uoH U
W3y4YeHUE NPU3HAKOB WX IPOTEKaHMs], B3aMMOJCHCTBHE KOHLUEHTPUPOBAHHOH a30THOH KHCIOTBHI C MeIbi0 (BO3MOXHO
WCTIONB30BaHUE BUIEOMATEPHATIOB), M3yYEHHE MOJIENeHl KpUCTAJUIMYECKUX PEETOK anmasa, rpaduta, ¢ymiepeHa,



O3HaKOMIICHHE C MPOIECCOM aACOpOLUU PacTBOPEHHBIX BEIIECTB aKTHBHUPOBAHHBIM YITIEM M YCTPOWCTBOM MPOTUBOrasa,
noixydeHue, cooupaHue, paclio3HaBaHHe U U3yUeHHE CBOWCTB YITICKUCIIOTO Ta3a, MPOBEACHUE KaueCTBEHHBIX PEaKIuid Ha
KapOOHaT M CHJIMKAT-MOHBI W H3y4YeHHWE MPHU3HAKOB HMX MPOTEKAaHWs, O3HAKOMJICHHWE C MPONYKIHEH CHIMKAaTHOU
MIPOMBILITIEHHOCTH, PEIIEHUE 3KCIIEPUMEHTAIbHBIX 3a/1a4 10 TeMe « BakHelre HeMeTaIbl U UX COSTUHEHUSY.
Metanabl m ux coeamHeHusi. OOmas XapaKTEpPUCTHKAa XHMHYECKHX 3JIEMEHTOB — METaJUIOB Ha OCHOBAaHWUHU HX
nonoxkenus B Ilepumommueckoit cucreme xumuueckux snemeHToB JI. M. MenpeneeBa u ctpoenus atomoB. CTpoeHue
MeTaJlIoB. MeTrayuinyeckasi CBA3b U MeTaJUIMYecKas KpUCTauIndeckasl pelérka. DIeKTPOXUMUUECKUN psiJi HaNpsHKEHUH
MerayuioB. du3nyeckrue M XMMHUYECKHE CBOWCTBa MeTayuioB. OOmme crnocoObl momydeHus: MertayuioB. [lonsitue o
KOPpPO3HH METAJNIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT KOoppo3uu. CIjiaBbl (CTallb, YyryH, JIOPATIOMUHINA, OpOH3a) U X
MpUMEHEeHHe B ObITy W mpombliieHHOCTH. Lllenounsle Meramnsl: monoxenue B Ileproguueckoil cucTeMe XUMUYECKUX
anementoB /I. 1. MenneneeBa, CTpoeHHe UX aTOMOB, HAXOKJeHHE B Mpupoae. Puznyeckue 1 XuMHUUYECKHEe CBOICTBA (Ha
npuMmepe Harpust U Kanus). OKcHIbl W TUAPOKCHABI HaTpusd W Kanus. [IpuMeHeHHe IIEeIOYHBIX METalJIoB U HUX
coenuHeHui. lllenouyHozemenbHblE METaUIbl MarHui M Kaibluii: nonoxeHue B [lepuonnyueckoil cucreMe XMMHUUYECKUX
anementoB Jl. 1. MeHneneeBa, cTpoeHHe MX aTOMOB, HaxOoXAeHHE B mpupone. Puznyeckne U XUMHYECKHE CBOMCTBa
MarHusi ¥ Kajblus. BakHeHIme cOeIMHEHHUs Kalblus (OKCHUJ, THAPOKCHA, conu). JKECTKOCTh BOABI M CIOCOOBI €€
ycTpaHeHus. AmoMuHUi: nonoxkeHune B [lepuonudeckoil cucreme xumuueckux snementos . Y. MenneneeBa, crpoenue
aToMa, HaxoXJeHue B mpupone. dDuznyueckue ¥ XUMHUECKHUE CBOWCTBA alOMUHHUSA. AM(OTEpHBIC CBOWCTBA OKCHIA W
ruapokcuaa amoMuHus. JKeneso: monoxenue B Ilepuonuueckoil cucteme xumudeckux anemeHToB J[. Y. Menneneesa,
CTPOCHHUEC aTOMa, HAXOXKACHUEC B IIPUPOIEL. dusnyeckre 1 XMMHUYECKHE CBOMCTBA JKeye3a. OKCI/IJIBI, TUAPOKCHUABI U COJIU
xkemnesa (II) u xenesa (I1I), ux cocras, CBOHCTBA U TIOTyUCHHE.

Xumuueckuii IKcnepumenm:. O3HAKOMIIEHHE C 0O0pa3laMd METAUIOB W CIUIABOB, MX (U3HYECKUMH CBOWCTBAMH,
M3ydeHHE pe3yJabTaToB KOPPO3MHM METauIoB  (BOSMOXKHO HCIIONB30BAaHWE BHIEOMATEPHUATIOB), OCOOEHHOCTEH
B3aMMOJICHCTBHS OKCHJa KalblMd M HATPUsA C BOAOW (BOBMOXHO HCIONB30BAaHWE BHIEOMATEPHANIOB), MCCIIEIOBAHHE
CBOWCTB XECTKOW BOIBI, TpOIlECCa TOPEHHUS jKene3a B KUCIOpoAe (BO3MOKHO HCIIONB30BaHUE BHIEOMATEPHAIIOB),
IIPU3HAKOB IMPOTCKAaHHA Ka4€CTBEHHBIX peaKum‘/'I Ha HMOHBI: MarHus, KaJdblOus, aJJIOMHHHA, IIHMHKA, JKCJI€3a (H) " XKeje3a
(III), memu (II), HaGmIOmEHWE W OMMCAHHE IPOIECCOB OKpAITMBAHHS IUIAMCHM HOHAMH HATPHs, Kaldus W KaJIbITHS
(BOBMOXKHO HCHONB30BAaHUE BHJICOMATEPHUATIOB), KCCIEAOBaHHE aM(OTEPHBIX CBOICTB THAPOKCHAA AaNTIOMHHHUSA H
THIPOKCHIA IMHKA, PElIeHNe SKCIIepUMEHTANBHBIX 3aa4 10 TeMe « BaskHelmre MeTamisl ¥ BX COENUHEHHSD.

XUMHS M OKpYKalolas cpeaa. BemecTBa 1 MaTepuanbl B IOBCEIHEBHOM KM3HU YeIOBeKa. be3omacHoe nemons30BaHue
BEIIECTB M XMMHUYECKHX peakiuil B ObiTy. [lepBas momolns mpH XMMHYECKHX OXKOraX M OTPaBICHHUAX. XUMHUYECKOE
3arps3HEHHUE OKPYKAIOMeH cpensl (MpemeipHas IOMycTUMas KoHIleHTparus BemectB, gaiee — I1JIK). Pomp xumuun B
PEIIEHUH IKOJIOTHIECKHUX TPoOIeM.

Xumuueckuil IKchepumenm: N3ydeHre o0pas3oB MaTepHaJIOB (CTEKIIO, CIIJIABBI METAIJIOB, TIONMUMEPHBIE MaTePHaIbI).
Mescnpeomemmnnie ceéasu Peanmzaiyiss MeXIPEAMETHBIX CBSA3EH MPH M3YUEHUH XUMHUH B 9 Kilacce OCYyIIECTBIISIETCS Yepes
WCIIOh30BaHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHATUMN, TaK U MOHSITHH, SIBISIONIIXCS CUCTEMHBIMHA JIJISI OTAEITBHBIX
MPEMETOB €CTECTBEHHO-HaydyHOro nukia. OOIIue ecTecTBEeHHO-HAYYHbIE TOHATHS: HAYYHBIH (DakT, THIIOTE3a, 3aKOH,
TEOpHsi, aHaIMW3, CHHTE3, Kilaccu(puKamus, MEepUOAMIHOCTh, HAaONIONeHre, SKCIEPUMEHT, MOICIHPOBAHNE, W3MEpEHHE,
MOJIENb, SIBIEHUE, TAPHUKOBBINA AP (EKT, TEXHOIOT S, MaTEPHUAITHI.

Odwu3mka: Marepus, aToM, OIEKTPOH, IPOTOH, HEHUTPOH, WOH, HYKJIHJ, H30TONBI, PAaJNOAKTUBHOCTH, MOJEKYIa,
ANEKTPUYECKUAN 3apsl, TPOBOIHUKH, TTOTYIPOBOAHUKH, TUAIIEKTPUKH, (POTORIIEMEHT, BEIIECTBO, TeNO0, 00hEM, arperaTHoe
COCTOSIHME BEIIeCTBa, Ta3, PacTBOP, PAacTBOPUMOCTH, KpHCTaJUIMYecKas pEMIETKA, CIUIaBBI, (PU3UYECKHE BEITUIHHEI,
eMMHUIIBI U3MEPEHUs, KOCMHUYECKOE MTPOCTPAHCTBO, IJIAHETHI, 383161, CONHIIE.

Buonorus: dhorocunres, npixanue, bnocdepa, SKOCHCTEMa, MUHEPATbHBIE YIOOPEHNUS, MUKPOAIIEMEHTHI, MAKPOJJIEMEHTHI,
MUTaTeIhHBIC BEIECTRA.

I'eorpadms: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE TIOPOIBI, TTOJIE3HBIE UCKOMaeMEbIe, TOIITUBO, BOJHBIE PECYPCHI.
IJIAHUPYEMBIE PE3YJ/IBTATBI OCBOEHHUA IMTPOI'PAMMBI 10 XUMHNHU HA YPOBHE OCHOBHOI'O
OBHIET'O OBPA30OBAHMUA

JIMUHOCTHBIE PE3VYJIBTATHI

JIndHOCTHBIE pe3yabTaThl OCBOCHUS MIPOTPAMMbI OCHOBHOTO OOIIEro 00pa3oBaHUs JOCTUTAIOTCS B XO/I€ O0YUESHUS XUMUHT
B €IMHCTBE Yy4eOHON ¥ BOCHUTATEIBHON MAEATEIHLHOCTH B COOTBETCTBHH C TPAJAUIMOHHBIMH POCCUUCKUMU
COIMOKYIIFTYPHBIMH W JIyXOBHO-HPaBCTBEHHBIMH IIEHHOCTSMH, NPUHSATHIMA B OOIIECTBE MpaBWIAMA M HOPMaMH
TIOBEJISHHSI M CITOCOOCTBYIOT IIPOIIECCaM CaMOTIO3HAHHUS, CAMOPA3BUTHS U COLMAM3AINN 00yJarOIXCsl.

JInuHOCTHBIE Pe3yabTaThl OTPAXKAIOT TOTOBHOCTH 00YHYAIOIIMXCSl PYKOBOJICTBOBATHCS CHCTEMOM MMO3UTHBHBIX IIEHHOCTHBIX
OpPHEHTALMH U pacIIMpPEHNE OIbITA JEATENBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) marpMoTHM4ecKOro BOCHUTAHMS: I[EHHOCTHOIO OTHOLIEHMS] K OTEUYECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY M
HAy4YHOMY HACJICNUIO, TOHMMaHHUs 3HAYCHUS XUMHYECKOM HayKd B JKU3HH COBPEMEHHOrO OOIIECTBa, CIOCOOHOCTH



BJaJIeTh JOCTOBEPHOW HMH(QOpManmell O MepefoBBIX AOCTHKEHUSX M OTKPBITHUSIX MHUPOBOW M OTEUECTBEHHOW XWUMHH,
3aMHTEPECOBAHHOCTH B HAay4YHBIX 3HAHUSAX 00 YCTpOICTBE MHpa U OOIIECTBa;

2) rpaxkIaHCKOTr0 BOCIMTAHHUSA: NPEACTABICHHUS O COLMAIBHBIX HOPMax M MpaBUIaxX MEXINYHOCTHBIX OTHOIIEHHWH B
KOJIJICKTHBE, KOMMYHUKAaTHBHON KOMIIETEHTHOCTH B OOILIECTBEHHO MOJE3HOM, Y4eOHO-MUCCIeq0BaTEIbCKON, TBOPYECKON H
IpYTUX BUAAX NESITEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOM COBMECTHOHM AEITEIbHOCTH NMPH BBINOIHEHUU YYEOHBIX,
MO3HABaTEIbHBIX 33/1a4, BBIMOJHEHUH XHUMHUYECKUX SKCIIEPUMEHTOB, CO3JaHUU YYEOHBIX IPOEKTOB, CTPEMIICHHUS K
B3aMMOIIOHMMAHHUIO U B3aMMOIIOMOIIM B TIPOLIECCE 3TOH y4eOHOM AesSTeTbHOCTH, TOTOBHOCTH OLICHHBATH CBOE MOBEACHUE
U TIOCTYNKM CBOMX TOBapulled C MO3MIMKM HPABCTBEHHBIX M MPABOBBIX HOPM C Y4YETOM OCO3HAHHUA IOCIEACTBHIMA
MTOCTYTIKOB;

3) HEeHHOCTH HAYYHOr0 TO3HAHMSA: MHPOBO33PEHUYECKHE MPEJCTaBICHUS O BEIIECTBE M XHMHUYECKOH peakluH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKH M COCTAaBJSIOIIME OCHOBY Ul TOHHUMAaHHS CYIIHOCTH
HAyYHOW KapTHUHBI MHpa, IPEACTABICHHS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS MPUPOJBI, B3AUMOCBSI3SX UENIOBEKa C
MPUPOJIHOM CPENOH, O POJIM XUMHUU B MIO3HAHUU ITUX 3aKOHOMEPHOCTEM;

MO3HaBaTeIbHbIC MOTHBBI, HAllPaBICHHbIE Ha TIONyYEeHUE HOBBIX 3HAHWW 1O XMMHUH, HEOOXOIUMBIE sl OOBSICHEHUs
HaAOIIOZIAEMBIX TPOIECCOB M SIBIICHHM, MO3HABATENbHOW, WH(MOPMAIIMOHHOM M YHTATENBCKOW KYJIBTYPHI, B TOM YHCIIE
HaBBIKOB CAMOCTOSITENIbHOW paboTHl ¢ y4EeOHBIMH TEKCTaMH, CIIPAaBOYHOHN JHUTEpPaTypod, MOCTYIHBIMHU TEXHUYECKHMHU
cpencTBaMy UH(QOPMAIIMOHHBIX TEXHOJIOTHIA;

WHTEpeC K 0OyYeHHIO U TTO3HAHUIO, JTF0003HATEINBHOCTD, TOTOBHOCTh U CIIOCOOHOCTH K CaMO0OpPa30BaHHUIO, MPOEKTHON U
WICCIIEIOBATENBCKON JAEATENbHOCTH, K OCO3HAHHOMY BBIOOPY HAIpPaBICHHOCTH U YPOBHS 00y4YeHHS B JalbHEHIIIEM;

4) ¢dopMupoBaHusi KYJBTYPbl 310pPOBbS: OCO3HAHHE IIEHHOCTH >KU3HHM, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY
30pOBBI0, YCTAHOBKM Ha 370POBBIM 00pa3 JKW3HH, OCO3HAHWE IIOCIEACTBHA W HENPUATHE BPEAHBIX IPUBBIYEK
(ymorpeOneHus akoroisi, HAPKOTHKOB, KYpEHHSI), HEOOXOIMMOCTH COOIIO/ICHHS ITPaBMIT O€30MACHOCTH ITPH 00paIleHUH ¢
XUMHYECKUMH BEIIEeCTBAMH B OBITY U pealbHON KHU3HM;

5) TpynoBoro BocmuTaHMs: WHTEPEC K MPAKTUYECKOMY H3y4eHHIO MpodecCHil U TpyJa paszindHoro poaa, yBaxKeHHe K
TPYAy U pe3yasTaraM TPYAOBOH JESITEIHHOCTH, B TOM YHCJIE€ Ha OCHOBE NMPHUMEHEHHUS MPEIMETHHIX 3HAHUI M0 XUMUH,
OCO3HAHHBIM BBIOOP WMHAMBUIYaJbHOM TPAaeKTOPUH HPOIOIKEHUS 00pa30BaHUS C Y4ETOM JIMYHOCTHBIX HUHTEPECOB U
CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX MHTEPECOB M IOTPEOHOCTEH, YCIEMIHOH Mpo(ecCHOHATBLHON AEITENFHOCTH H
pa3BUTHS HEOOXOMMBIX YMEHUH, TOTOBHOCTb a/IalITUPOBATHCS B PO ECCHOHATIBHON CpEe;

6) 3K0JIOrHYecKOro BOCIMTAHMSI: SKOJIOTMYECKU IIEIeco00pa3HOe OTHOIICHHE K MPUPOAE KaK MCTOYHWKY XXKHM3HU Ha
3emiie, OCHOBE €€ CYILIECTBOBAaHHUS, IIOHMMaHHE LIEHHOCTH 3JI0POBOro M 0e30IacHOro odpasa >KU3HH, OTBETCTBEHHOE
OTHOIIEHHE K COOCTBEHHOMY (H3MYECKOMY M ICHXHYECKOMY 3I0pPOBBIO, OCO3HAHHE IIEHHOCTH COOIIOAEHUS IPABUII
0e301acHOro NMOBEEHUS IIpU padoTe ¢ BEIIECTBAMU, a TAKKE B CUTYaLlUAX, YTPOXKAIOLIHUX 310POBBIO U KU3HHU JIFOZEH;
CIIOCOOHOCTH IPUMEHATh 3HAHHUS, [TOTydaeMble [IPU U3YYEHUU XUMMH, JUIS PEIEeHHs 3a]ad, CBSI3aHHBIX C OKPY)KAIOIIEH
INPUPONHON CPEmoM, ISl IOBBILICHUS YPOBHS SKOJOIMYECKOM KyJIbTYphl, OCO3HAaHUS DJIOOAJIBHOIO Xapakrepa
9KOJIOTHYECKUX INPOOIEM M MyTed WX pEIIeHHs MOCPEICTBOM METOAOB XMMUH, SKOJIOTMYECKOIO MBIIUICHUS, YMEHUS
PYKOBOZICTBOBATHCS UM B II03HABATENbHON, KOMMYHUKaTHBHON M COLMAIBbHOMN MPAKTHKE.

METANPEIMETHBIE PE3YJIBTATBI

B cocraBe MerampeaMETHBIX PE3Y/IBTAaTOB BBIACISAIOT 3HAYMMBIC JUIA (HDOPMHUPOBAHMS MHPOBO33PEHHUS OOILICHAYYHBIE
MOHATHS (3aKOH, TeOpusl, IPUHLIUI, THIIOTE3a, PAKT, CUCTEMa, IPOLIECC, IKCIIEPUMEHT U APYTOE.), KOTOPbIE HCTIONB3YIOTCS
B €CTECTBEHHO-HAYYHBIX YYEOHBIX HpEIMETax M IO3BOJSIIOT HAa OCHOBE 3HAHMH W3 ATHUX IpPEAMETOB (OpPMUPOBAThH
NPEACTABICHUE O ILEOCTHOW HAaydyHOHW KapTUHE MHpa, M YHHUBEpCajbHble YydeOHble nAeiicTBUS (IIO3HABAaTENIbHBIC,
KOMMYHHKAaTUBHBIC, PETYISTHBHBIE), KOTOpbIe OOECleunBaroT (OpMUpPOBAaHME TOTOBHOCTH K CaMOCTOSATEIbHOMY
IUTAHUPOBAHUIO U OCYILLECTBICHUIO YIEOHOH NeITENbHOCTH.

Ilo3HaBaTebHBbIE YHUBEPCAIbHbIE YUeOHbIE el CTBUSA

Ba3zoBble Jornyeckue JeidcTBUSI: YMEHHUS HCHOIB30BaTh MPHUEMBI JIOTMYECKOTO MBIIUICHUS NP OCBOCHHMM 3HAHUIL:
PacKpbIBaTh CMBICII XUMHUYECKMX ITOHSATUH (BBIIEISATH WX XapaKTepHbIE NPH3HAKH, YCTaHABIMBaTh B3aUMOCBS3b C
JOPYTUMH TIOHSTHSIMH), UCIIOJB30BATh MOHSATHUS UIS OOBSCHEHUS OTACIbHBIX (DAaKTOB U SIBIICHWH, BHIOMPATh OCHOBAaHUS H
KPUTEpUU AJIs1 KIacCU(PUKALUN XUMHYECKUX BEIECTB U XUMUYECKUX PEaKIHi, yCTaHABIMBAaTh IPUUYMHHO-CIIEACTBEHHbBIE
CBSI3M MEXIY OObEKTaMHU H3y4YEHUS, CTPOHUTDH JIOTHUECKHE PACCYKACHUS (MHAYyKTUBHBIC, JEAYKTHBHBIE, 10 aHAJIOTHH),
JiefiaTh BBIBOABI M 3aKJIIOYEHUS; YMEHUE IPUMEHATH B MPOLECCE MO3HAHUS MOHATHUS (IIPEAMETHBIE U METalpeIMETHbIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MONENHU, HCIOIb3yeMble B XHMHUH, NPEOOPa30BBIBATh LIMPOKO MPHUMEHSIEMbIE B XMMUHU
MOJZICIbHBIE MPEACTABICHHS] — XMMUYECKUH 3HaK (CHMBOJI dJIEMEHTa), XUMUYecKasi GopMyna U ypaBHEHHE XMMUYECKON
peakuuy — NpH pelieHud y4eOHO-TIO3HABaTENbHBIX 3allad, ¢ YYETOM 3TUX MOJAENBHBIX NPEACTABICHUH BBIABIATH U
XapaKTepu30BaTh CYIIECTBEHHbIE NMPU3HAKK H3Y4YaeMbIX OOBEKTOB — XMMHMYECKHUX BEIIECTB M XHUMUYECKHUX PEaKLui,
BBUIBIISITH  OOIIME 3aKOHOMEPHOCTH, NPHYMHHO-CIEACTBEHHBIE CBS3M W IPOTHBOPEYUS B H3YyYaeMbIX IIpoleccax H
SIBIICHUSIX.



Ba3zoBbie mccienoBare/ibcKue JeHCTBUSI: YMEHUE HCIOIb30BAaTh MOCTABICHHBIE BOMPOCHI B KaueCTBE MHCTPYMEHTA
MO3HAHMsI, & TAKXKE B KAYSCTBE OCHOBBI Ui (DOPMUPOBAHUS TUIIOTE3bI 1O MPOBEPKE MPABUIBHOCTUA BBICKA3BIBACMBIX
CY)XIeHUH; mpuoOpeTeHne OmbITa MO IJIAHUPOBAHUIO, OPraHU3alMUd U MPOBEACHUIO YUYEHHUYECKHX 3KCIEPHMEHTOB,
yMEHHE HaOIIoaaTh 3a X0A0M Ipoliecca, CAMOCTOSITENbHO POrHO3UPOBATh €ro pe3yasTaT, popMyarpoBaTh 0000LIEHUS U
BBIBOJIBI IO PE3YNBTaTaM MPOBENEHHOTO OIBITA, HCCIICNOBAHNUS, COCTABIISTH OTUET O MPOAETaHHON padore.

PaGora ¢ nndopmanmeii: ymeHue BHIOMPATh, aHAIM3UPOBATh U UHTEPIPETHPOBATh HH(OPMAIMIO Pa3IMYHBIX BHIIOB U
(hopM TpenCTaBICHHS, TONYYaEMYIO U3 PA3HBIX HCTOYHHUKOB (HAyYHO-TIONYJSIpHAS JIUTEpaTypa XUMHUYECKOTO COMep KaHus,
CIpaBOYHBIC TIOCOOUS, pecypchl IHTepHETa), KPUTHYECKH OILICHUBATh MPOTUBOPEUUBYIO U HEIOCTOBEPHYIO HH(DOPMAIIHIO;
yYMEHHE MPUMEHATh Pa3iUdHbIe METOABI M 3apOChl IPH MOUCKE U O0TOOpEe WHGPOPMAIMK U COOTBETCTBYIOUINX JAaHHBIX,
HeO6XO}Z[I/IMLIX JUIA BBIIIOJIHCHUA y‘-IC6HI)IX N II03HAaBAaTCIIbHBIX 3aJa4d OHpeI[CJ]éHHOFO THIIA, HpI/IO6pCTCHI/IC OIIbITa B
O6HaCTI/I HUCIIOJIB30BaHHUA I/IH(I)OpMa[II/IOHHO'KOMMYHI/IKEITI/IBHI)IX TeXHOJ'IOI‘I/II‘/’I, OBJIaJICHUC KYJ'II)TypOI‘/'I AKTHUBHOI'O
HCIIOJIB30BAHUA PA3JIMYHBIX ITOUCKOBLIX CHUCTEM, CaMOCTOATCILHO BI)I6I/IpaTB OIITUMAJIbHYIO (1)OpMy MpeaACTaBJICHUA
WHGOPMAIMK U WLTIOCTPUPOBATH PElIaeMble 3a]Ia4l HECIOKHBIMHU CXEMaMH, AUarpaMMaMH, APyTUMHU GopMaMu TpaQuKu
W UX KOMOWHAIMSAMH; YMEHUE HCIIOIb30BaTh U aHAIM3UPOBATh B Mpolecce yueOHON U UCCIe0BATEbCKOM e TeTbHOCTH
WHOOPMAIMIO O BJIHMSHUM MPOMBIIUICHHOCTH, CEIbCKOTO XO3SHCTBA M TPAHCIOPTAa HA COCTOSHUE OKpYXKarolei
HPUPOAHON CPEBL.

KomMyHukaTuBHbIE yHHBepcAlbHbIe Y4YeOHBIE TeCTBUSI: YMEHHs 3a/laBaTh BONPOCHI (B Xojue jauanora v (WIiiH)
JUCKYCCHM) TI0 CYIIECTBY OOCYKJIaeMOH TeMbl, (OPMYJIHpPOBATh CBOM MPEUIOKECHUS OTHOCHTEIBHO BBITOJHEHHUS
HpeﬂnomeHHoﬁ 3aJlaur; YMCHUA NPCACTABIATH IOTYYCHHBIC PE3YJIbTAThI o3HaBaTEIbHON JACATCIIBHOCT B YCTHBIX H
IMUCBbMEHHBIX TEKCTAX; JACIAaThb IMPE3CHTALUIO PE3YIbTATOB BBIIIOIHCHHA XUMHYCCKOIO0 JKCIICPHMEHTA (na6opaT0pH0ro
ONBITa, JIA0OpAaTOPHOM paboOThI MO HCCIENOBAHUIO CBOMCTB BEIIECTB, Y4eOHOrO TIPOEKTa); YMEHHUS Y4eOHOTO
COTPYIHUYECTBA CO CBEPCTHUKAMH B COBMECTHOH INO3HABATEIbHOW M MCCIENOBATENBCKON JEATEIbHOCTH TIPU PEIICHUH
BO3HHKAIONTUX IIPOOJIEM Ha OCHOBE YUETa OOIIMX MHTEPECOB M COMTACOBAHUS MO3HUITNKA (00CYKIEHUSI, 0OMEH MHEHUSIMH,
«MO3I'OBBI€ HITYPMbI», KOOpPAWHAIMA COBMECCTHBIX HeﬁCTBHﬁ, OMIpPEACIICHUE KPUTEPUEB I10 OLCHKE KadcCTBa
BBITIOJTHEHHOU pabOThI U JIPYTHE).

PeryasTuBHBbIE yHUBepcajlbHble y4deOHbIe AeliCTBHA: yMEHHE CaMOCTOATENBHO OMPENENATh IeNH IeITEeTbHOCTH,
IJIAHUPOBATh, OCYIIECTBIISATh, KOHTPOIMPOBATh U MPU HEOOXOIMUMOCTH KOPPEKTHPOBATH CBOIO JIEATEIHHOCTH, BHIONPATh
HauOonee 3P ¢GeKTUBHBIC CIOCOOBI pelIeHUS Y4eOHBIX M IO3HABATEIbHBIX 3a/ad, CaMOCTOATEIBHO COCTABJIATH HJIH
KOPPEKTHUPOBATH MPEMIOKEHHBIA aTOPUTM JICHCTBUI TIPH BHITIOTHCHUH 3aJIaHUI ¢ YIETOM ITOTYYICHHS HOBBIX 3HAHUH 00
M3y4aeMbIX O0BEKTaX — BEIIECTBaX W PEaKIUsX, OICHUBATh COOTBETCTBHE MOTYYCHHOI'O pe3yNbTara 3asBICHHOHN IICIH,
YMEHHE UCTIOIb30BaTh M aHAIN3UPOBATH KOHTEKCTHI, IIpEJiaraeMble B YCIIOBHH 3a/IaHUH.

INPEJMETHBIE PE3YJIBTATbI
B cocraBe npeaMeTHBIX pe3ynbTaToB O OCBOCHUIO 00S3aTEBHOIO COAEPKaHMs, yCTAaHOBJIEHHOIO NaHHOH (henepanbHON
paboueii mporpamMmoi, BBIJIENSIOT: OCBOCHHBIE OOyYalONIMMFCS HAy4YHbIE 3HAHHUS, YMEHHS W CIOCOOBI JeHCTBUH,
cnequduyueckie Juid NpeaMeTHoH oOnmacTu «XHuMHUS», BHIBl JEATEIbHOCTH IO IOJIYYEHHIO HOBOIO 3HAHMS, €ro
HHTEpIpETaluy, IpeoOpa30BaHUIO U IPUMEHEHHIO B PA3JINUHBIX Y4€OHBIX U HOBBIX CUTYaLHsX.
K koniy oOyuyenusi B 8 Kiacce npeaMeTHble pe3yibraTel Ha 0a30BOM YPOBHE AOJDKHBI OTpa)kaTh C(HOPMUPOBAHHOCTD Y
00yJaroIuxcsi yMEHUH:
® DAaCKpbHIBATh CMBICT OCHOBHBIX XMMUYECKUX MOHATHH: aTOM, MOJIEKYJIa, XUMUYECKUN 3JIEMEHT, IPOCTOE BELIECTBO,
CIIO)KHOE BELIECTBO, CMECh (OTHOpONHAsi M HEOAHOPOAHAs), BAJCHTHOCTb, OTHOCHUTENIbHAS AaTOMHAas W
MOJIEKY/ISIpHasi Macca, KOMMYECTBO BELIeCTBA, MOJIb, MOJISPHAsT Macca, MAaccoBasi JOJISI XUMHYECKOTO HJIECMEHTA B
COCIMHECHNHU, MOJSAPHBIA OO0bEM, OKCHA, KHCJIOTa, OCHOBAaHHUE, COJb, AJIEKTPOOTPULATENBHOCTD, CTEIEHb
OKHCIICHUS, XMMHYECKasl peakuus, KiacCu(UKaUWs Peakuuid: peakluyd COCOUHEHUS, PEaKLIUH pPa3IoKeHHUS,
peaKknMy 3aMelIeHUs, peakuyd OOMEeHa, 9K30- U SHAOTEPMHUUYECKHE PEaKLIMH, TeIIOBOH 3PQeKT peakuuu, sapo
aToMma, JJIEKTPOHHBIN CJIOW aToMa, aTOMHasi OpOUTalb, pauyC aTOMa, XUMUYECKas CBSI3b, MOISAPHAs U HENOJISIPHAS
KOBAJICHTHAsI CBS3b, MOHHAs CBs3b, MOH, KaTHOH, aHHWOH, PAacTBOP, MAaccoBasl AOJs BellecTBa (IIPOLIEHTHAs
KOHLIGHTpAaLKs1) B PacTBOPE;
® JUUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHYECKMX MOHSATHA M HPUMEHATh 3TH NOHSATHA IPH ONHCaHWUU
BEILECTB U UX NPEBPALICHU;
® JICIIOJIB30BaTh XMMUYECKYIO CUMBOJIUKY JJIs1 COCTaBICHUS (POPMYIT BEIIECTB M YPAaBHEHUI XMMUYECKUX PEAKIINI;
e ONpeAeNsTh BAJIEHTHOCTh AaTOMOB DJIEMEHTOB B OMHAPHBIX COCAMHEHMSX, CTENEHb OKUCIIEHHs 3JEMEHTOB B
OMHAPHBIX COCAMHEHUSX, IPUHAIIEKHOCTD BEIIECTB K ONpPEAeIEHHOMY KJIacCy COeNMHEeHUH mo GopMmynaM, BUI
XUMHAYECKON CBSI3H (KOBAJICHTHAS! K MOHHAs) B HEOPTaHMUECKUX COCIUHECHUSX;
e packpsbiBaTh cMbIca lepuognueckoro 3akona JI. . MeHeneeBa: 1eMOHCTpUPOBATh NIOHUMAHKE MTEPUOINYECKON
3aBHCHMOCTH CBOWCTB XMMMYECKHX OJJIEMEHTOB OT MX TNONokeHWs B Ilepmomuyeckoil cucteme, 3aKOHOB
COXpaHEHHMsI MacChl BEIIECTB, TOCTOSHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO Y4€HHs, 3aKOHa ABOraJipo;



e ONHUCHIBATh M XapakTepu3oBaTh Tabnmuunyro ¢opmy Ilepnognyeckoil CHUCTEMBI XHMHUYECKUX BIIEMEHTOB:
pa3nuyaTh NOHATHA «TNIaBHas moArpynmna (A-rpynmna)» u «mobodnas noarpymnmna (b-rpymmna)», Mansie U 6onbiime
MEpUOABI, COOTHOCHTh O0O3HAueHHs, KOTOpble UMetoTcsi B Tabmune «llepuoguueckas cucteMa XMMHYECKUX
anemeHToB JI. M. MeHneneeBa» C YMCIOBBIMH XapaKTEPUCTHKAMHU CTPOEHHS aTOMOB XMMHYECKHX OSJIEMEHTOB
(coctaB u 3apsn aapa, odlIee YUCIOo IIEKTPOHOB U PaCcIIpeieNIeHHE UX 110 JIEKTPOHHBIM CIIOSM);

® KIacCH(PHUIMNPOBATh XMUMUYECKUE DIIEMEHTHI, HEOPTaHMUYECKHE BEIIECTBAa, XUMHUYECKHE peakuuu (10 YUCIy |
COCTaBY YYaCTBYIOIIUX B PEAKIIUH BEIIECTB, 110 TEMIOBOMY 3P EKTy);

® XapakTepu30BaTh (OMHMCHIBATH) OOIIME XUMHUYECKHE CBOWCTBA BELIECTB PAa3MYHBIX KJIACCOB, MOATBEPKIAs
OITMCaHKe MPUMEPaMHU MOJIEKYIISIPHBIX YPaBHEHUH COOTBETCTBYIOIIMX XHMUYECKUX PEAKIINH;

® TIPOrHO3UPOBATH CBOWCTBA BEUIECTB B 3aBUCHMOCTH OT MX KaY€CTBEHHOTO COCTaBa, BO3MOXXHOCTH MPOTEKAHUS
XUMUAYECKUX MTPEBPAILCHUH B Pa3IMYHBIX YCIOBUSX;

® BBIYKCIATH OTHOCHTEIBHYIO MOJICKYISIPHYIO M MOJSIPHYIO MAacchl BEIIECTB, MAaCCOBYIO IO XHMHUYECKOTO
aNeMeHTa 1o (opmyre coeAnHEHHs, MACCOBYIO OO BEIIECTBA B PACTBOPE, MIPOBOAUTH PACUETHI IO YPAaBHEHHIO
XUMUYECKON PEaKLIHH;

® TIPUMEHSTH OCHOBHBIC OIEPAIlUH MBICIUTEILHON JESTENbHOCTH — aHAIW3 W CHHTE3, CpaBHEHHE, 000O0IIeHHE,
CHCTEMAaTHU3aIMI0, KIacCU(UKAINIO, BBISIBICHWE NPUYMHHO-CIICICTBEHHBIX CBS3€H — JUIsl M3YYEHHUS CBOMCTB
BEIIECTB M XHMHYECKUX pEaKIUii, eCTeCTBEHHO-Hay4YHbIE METOAbl TO3HAHUS — HaOlltoleHne, W3MepeHHe,
MOJIETMPOBaHNE, KCIIEPUMEHT (peabHBIA U MBICTIEHHBIN );

® CIIeNoBaTh MPaBUIIaM IOJIb30BAHUS XMMUYECKON MOCYJ0H M JJabOpaToOpHBIM 00OpYI0BAHUEM, a TaKKe MPaBUIIaM
oOpalieHusi ¢ BeElIeCTBAMH B COOTBETCTBUU C WHCTPYKIMSMH IO BBITONHEHUIO JITAOOPATOPHBIX XUMHUYECKHX
OTBITOB TIO TIONYYEHHUI0O W COOMPAHHUIO Ta3000pa3HBIX BeMmECTB (BOMOpPONA W KHCIOPOIA), MPHUTOTOBICHHUIO
pacTBOPOB C ONPENETEHHON MAaCCOBOM J10JIE pacTBOPEHHOTO BEIIECTBA, TUIAHUPOBATH U MPOBOAUTH XUMHUECKHUE
9KCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IIEJOUEH M KHCIOT C TIOMOIIbIO HMHJUKATOPOB (JIAKMYC,
dhenondranent, METWIOPAHXK U APYyTHE).

K xoniy oOy4eHus B 9 kjacce IpeIMeTHBIE pe3yabTaThl Ha 0a30BOM YpOBHE JODKHBI OTpakaTh c(hOPMUPOBAHHOCTH Y
00yJaroNMXCcsT YMEHHH:

® pacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX IOHSATUH: XMMHYECKUN 3JIEMEHT, aTOM, MOJEKYJa, MOH, KAaTHOH,
aHMOH, IPOCTOE BELIECTBO, CJIOXKHOE BEILECTBO, BAJEHTHOCTb, HJIEKTPOOTPULIATENBHOCTh, CTEIIEHb OKHCIICHHUS,
XMMHUUYECKasi PEAKIHs, XUMHUYECKasi CBs3b, TEIIOBOH 3(QeKT peakunu, Moib, MOIAPHBIH 00BEM, pacTBoOp,
JNIEKTPOIUTBI, HE3ICKTPOIUTHI, NIEKTPOIUTHUYECKAsT IUCCOLUAIMS, pPEaKlUd HOHHOIO OOMEHa, KaTajlu3arop,
XMMUYECKOE paBHOBECHE, OOpAaTUMbIE U HEOOpaTUMBblE PEAKLMU, OKHCIMTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINH,
OKHCIJINTENb, BOCCTAHOBUTENb, OKUCJICHHE M BOCCTAaHOBJICHHUE, aJIOTPOIMs, aM(OTEpHOCTh, XUMUYECKasl CBS3b
(KoBaJIeHTHAs, MOHHAs, METAJJIMYECKast), KPUCTAIIMUECKas PelETKa, KOPPO3usi METAUIOB, CIIJIaBbl, CKOPOCTh
XUMUYECKOU peaklny, IpeeNbHo gonyctumas konuenTpanus [IJIK BemecTsa;

® JUUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMUYECKUX IOHSITHH M HPUMEHATh ITH IOHSITHUSA NPH OINUCAHWUU
BEILIECTB U UX MPEBpaIEHU;

® JICIIOJB30BaTh XMMUYECKYIO CUMBOJIHUKY JJIS1 COCTAaBICHUS (POPMYIT BEIIECTB M YPAaBHEHUI XMMUYECKUX PEAKIINMT;

® ONpEAENATh BAaJCHTHOCTh M CTENEHb OKHCICHUS XMMHUYECKUX 3JIEMEHTOB B COEIMHEHUSX PA3JIMYHOIO COCTaBa,
MPUHAAJIEKHOCTh BELIECTB K ONpeNeNEéHHOMY KiacCy COeOUHEHUH mo QopmynaMm, BUA XUMHUYECKOH CBS3U
(KoBaJICHTHAsl, NOHHAsI, METAJUINYECKAsl) B HEOPTaHUYECKUX COCANHEHMSX, 3aps] HOHA TI0 XUMHUYECKOH (opmyie,
XapakTep cpensl B BONHBIX PACTBOPAX HEOPraHMYECKHX COENUHEHUH, THI KPUCTAUNIMYECKONW PpeIIETKH
KOHKPETHOI'O BEIIECTBa;

e packpsbiBaTh cMmbich Ilepuonnueckoro 3akona JI. . MenaeneeBa u 1eMOHCTPUPOBATH €r0 TOHUMAHUE: OMKCHIBATh
U XapakTepu3oBaTh TabauuHyro Gopmy [lepmoanyeckoid cucTeMbl XUMHUYECKHX AJIEMEHTOB: Pa3iNyaTh MOHATHUS
«rmaBHas moarpynma (A-rpymnma)»y u o «mobounas momrpymma (b-rpymma)», Manple W OONbIINE TIEPHOJBI,
COOTHOCUTH OOO3HAYEHUs, KOTOPhIE MMEIOTCSI B HEPHUOAMYECKON TaONMIle, C YMCIOBBIMH XapaKTEPUCTHKAMU
CTPOCHUS aTOMOB XMMUYECKUX JIEMEHTOB (COCTaB U 3apsf siipa, o0lee YMCIo JIEKTPOHOB U paclpeesieHne ux
MO0 DBJIEKTPOHHBIM CJIOSIM), OOBSICHATH OOLIME 3aKOHOMEPHOCTH B HM3MEHEHMH CBOMCTB JJIEMEHTOB M HUX
COEIMHEHUH B Mpezeax MajblX EPUOIOB U ITABHBIX HOATPYII ¢ yIETOM CTPOEHHS UX aTOMOB;

e KIacCU(pHULUUPOBATE XMMUYECKUE 3JIEMEHTHI, HEOPraHUYECKHE BEIIECTBA, XUMHUYECKHE peakuuu (10 4Yuciay U
COCTaBYy YYacTBYIOIIMX B PEAKIHMH BEUIECTB, MO TEIJIOBOMY A(QEKTy, M0 W3MEHEHHUIO CTENEHEH OKHCICHUs
XUMHYECKUX SJIEMEHTOB);

® XapakTepu30BaTh (OMHUCHIBATH) OOLIME U CrieNU(PUIECKHEe XUMHUUECKHE CBOMCTBA MPOCTHIX U CIOKHBIX BEILECTB,
MOATBEPK1as ONMHMCAHME NMPHUMEPAMHM MOJEKYISPHBIX M HOHHBIX YPaBHEHHMH COOTBETCTBYIOIMX XUMHYECKHX
peakuuit;



COCTaBJISATh YPABHEHHS DIIEKTPOIMTUUYECKON AMCCOIMALNHU KUCIIOT, MEeJIoue U coiel, MOMHBIE U COKpaIIEHHBIE
ypaBHEHHUS! peakuuii HOHHOTO OOMEHa, ypaBHEHHS peakiuid, MOATBEPKAAIOMINX CYILIECTBOBAHHE T'eHETHYECKOH
CBSI3M MEXK[Y BEIIECTBAMH PA3TIMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCIMTEILHO-BOCCTAHOBUTEIBHBIX PEaKIHMH MOCPEICTBOM COCTABIICHHS 3JEKTPOHHOTO
OanaHca 3TUX peakLuii;

MPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBHCHMOCTH OT MX CTPOEHHS, BO3MOXHOCTH MPOTEKAHHS XUMHYECKUX
MPEBPAIICHUI B Pa3IMYHBIX YCIOBUSX;

BBIUUCIISAT OTHOCHUTEIBHYIO MOJEKYISIPHYIO M MOJNSPHYIO MAacChl BEIIECTB, MAacCOBYIO JONI0 XUMHUYECKOTO
aNeMeHTa 1o (Gopmyne cCoOeAnHEHHs, MACCOBYIO JOIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PacyEThl MO YPaBHEHHIO
XUMHUYECKOW pEeaKLINH;

coOMIOaTh TMpaBwiia MONB30BAHUS XUMHUECKOW MOCYAOW U J1abopaTOpHBIM OOOPYAOBaHHMEM, a TAaKKe IMpaBUia
oOpalieHusi ¢ BelIeCTBAMH B COOTBETCTBHHM C HHCTPYKIHUSMH IO BBIOJTHEHHIO JaOOPAaTOPHBIX XUMHUYECKHX
OITBITOB TIO MOTYYEHHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB (aMMHUaKa U YIJIEKHCIIOTO rasa);

MPOBO/INTH PEAKIINH, TTOATBEPKAAIONINE KaYeCTBEHHBIH COCTAaB PAa3JIMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM
nyTéM XJopua-, OpoMHI-, WOIUA-, KapOoHaT-, docdar-, cuiukar-, cyib}ar-, THIPOKCHUA-UOHBI, KATHOHEI
aAMMOHHS ¥ HOHBI H3YYEHHBIX METAIJIOB, IPHUCYTCTBYIOIIME B BOTHBIX PACTBOPAX HEOPTaHHMYECKHUX BEIIECTB;
MPUMEHSTh OCHOBHBIE OIEPAIU MBICIUTEIBHOW JIEITEIbHOCTH — aHaji3 M CHUHTE3, CpaBHEHHE, 00oOlIeHue,
CHCTEMAaTHU3AIIMIO, BHISBICHIE IPUIUHHO-CIIEICTBEHHBIX CBSI3eH — JUIS NU3yUEeHHUs] CBOMCTB BEMIECTB U XUMHUYECKUX
peaKimii, eCTeCTBEHHO-HAYYHbIE METOJIbI TTO3HAHUSI — HAOIIONEHNE, U3MEpEHHEe, MOJIEITUPOBAHUE, DKCIIEPUMEHT

(peanbHBIN ¥ MBICIIEHHBIN ).

Temaruueckoe IJIAaHUPOBAHUE

8 kaacce
KonnuectBo yacoB
Ne HavMeHOBaHUE PA3/EIOB M TEM IPOrPAMMBI KouT T PneiTponHLIe (1dposkIe)
o/ Bcero POIBHBIC LIPAKTHICCKUC |65y 33 0BaTenbHBIE pecypehl
[paboTHI paboThI
Pazpnen 1. IlepBonavyaibHble XHAMUYECKHE TIOHSITHSI
11 X1MUsT — BayKHast 0OJIACTh €CTECTBO3HAHUS U MPAKTHYECKOM 5 2 https://m.eds00.ru/7f41837¢
eI TeILHOCTH YeI0BeKa
1.2 |BemiecTBa 1 XUMHYECKUE PEAKIHU 15 1 https://m.edsoo.ru/7f41837c
HUroro no pazumeny 20
Pa3pnen 2. BakHeiilne nmpeacTaBuTe M HEOPraHMYeCKHX BELIECTB
2.1 [Bozayx. Kucnopon. [lonsrue 06 okcunax 6 https://m.edsoo.ru/7f41837¢c
2.2 [Bomopon. IToHsATHE O KHCIIOTaX U COMSAX 8 1 https://m.edsoo.ru/7f41837¢c
2.3 |Boma. Pactopsl. [loHsATHE 00 OCHOBaHMAX 5 1 1 https://m.edsoo.ru/7f41837¢c
2.4 (OcHOBHbIE KJIaCChl HEOPTAaHUYECKUX COCTUHEHHI 11 1 1 https://m.edsoo.ru/7f41837¢c
HUroro no pazneny 30

Paznean 3. Ilepuoanyeckmii 3axkon u Ilepuoguyeckas cucrema xumuueckux 3ieMeHToB /[. U. MenneneeBa. CTpoeHue aToMoB.

Xumuueckasi cBa3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE peaknun

31 [Mepromnueckuii 3akon u [leprommyeckas cucTeEMa XUMHIECKIX 7 https://m.edsoo.ru/7f41837¢
pnementoB JI. . Menneneesa. CtpoeHne aToMa

39 Xumudeckast CBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE 8 2 https://m.edsoo.ru/7f41837¢
peaKImm

Hroro 1o paszmnery 15 https://m.edsoo.ru/7f41837¢c

PesepBHOE Bpemst 3 https://m.edsoo.ru/7f41837¢c

OBIIEE KOJIMYECTBO YACOB I10 [TIPOT'PAMME 68 5 5

9 KJIACC

KonndaecTBo 9acoB
Ne IHauMeHOBaHME PA3IEIIOB U TEM IIPOrPAMMBI PJ1eKTPOHHBIC (1t(pOBbIe)
n/n pasa porp Beero [FOHTPONbHbIE [TPaKTHIECKIE (y51y0- oparentpre pecypest
[paboTHI paboTHI

Paznea 1. BemecTBo U XUuMHYECKHE peaKUMHU

11 [ToBTOpEeHUE U yriyOIeHNE 3HAHKI OCHOBHBIX Pa3/eNioB Kypca 5 1 https://m.edsoo.ru/7f41a636
8 Kimacca

1.2 |OcHOBHBIE 3aKOHOMEPHOCTH XMMUYECKHX PEaKIni 4 https://m.edsoo.ru/7f41a636

1.3 [DOnekrpomuTHYeckas AUCCOIUANUA. XUMUIECKAC PEaKIIUU B 8 1 1 https://m.edsoo.ru/7f41a636
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KonnuecTBo 9acoB

N HanmenoBaHme pa3enoB ¥ TEM MPOrpaMMEI P7ICKTpOHHEIC (11 dpOBEIC)
/i pasn porp Beero Kontponsusle [[IpakTuyeckue 06pa30BaTEbHBIE PECYPCHI
paboTHI paboTHI

[pacTBOpax

HWroro no pazgeny 17

Paznen 2. HemeTa/uIbl M HX COIHHEHHUSI

21 O0m1as XxapakTepUCTHKa XUMHIECKUX 31eMeHTOB VIIA- 4 1 https://m.eds00.ru/7f41a636
rpynmsl. I'anoreHsl

29 O0mmas XapaKTePUCTAKA XMMUMECKHX S/IEMEHTOB VIA-rpynms!. 6 https://m.eds00.ru/7f41a636
Cepa u e€ coeTuHEeHUs

23 OO011as XxapakTepUCTHKAa XUMHYECKUX DJIEMEHTOB V A-TPYIIIIBL. 7 1 https://m.edso0.ru/7f41a636
IA30T, (hocdop U X COCTUHCHUS

24 O0mmas XapaKTePUCTHKA XUMUMECKHX S/IEMEHTOB IVA-rpynmnsr. 8 1 2 https://m.eds00.ru/7f41a636
'Yriiepos 1 KpEMHUI U UX COEMHEHUS

HUroro o pasnerny 25

Pazgen 3. MeTanibl U X COeANHEHUS

3.1 |OO0mwue cBOMCTBA METALIOB 4 https://m.edsoo.ru/7f41a636

3.2 [BakHeiiine METATbI U UX COSTUHEHHMS 16 1 2 https://m.edsoo.ru/7f41a636

HWroro o pazaeny 20

Paznen 4. Xumusi v okpy:Kammas cpeaa

4.1 |BemiecTBa ¥ MaTepualbl B )U3HU YeTIOBEKa 3 https://m.edsoo.ru/7f41a636

Hroro o pazaeny 3

PesepBHOE Bpemst 3 https://m.edsoo.ru/7f41a636

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 7

MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJLHOM

PO

I'PAMMBbI

8 KJIACC

Kon nposepsiemoro

HpOBepfleMLIe NpeaAMETHBIEC PE3YyJbTAaTbl OCBOCHUS OCHOBHOM 06pa30BaTeJ’lLHOﬁ nporpaMmMmbl OCHOBHOI'O

pe3yJjbrara o01iero oopazoBaHusi
1 IIo teme: «IlepBoHauanbHbIE XUMHUUYECKHUE ITOHITHSD

PacKpBIBaTh CMBICII OCHOBHBIX XUMHYECKUX MOHATHI: aTOM, MOJIEKyla, XUMUYECKHH 3JIEMEHT, IPOCTOE BEILECTBO,
CIIO)KHOE BEIIECTBO, CMECh (OIHOPOIHAsL U HEOHOPOHAS), BAJIEHTHOCTh, OTHOCUTEIbHAS aTOMHAS U

11 MOJIEKYIIIpHAs Macca, KOTMIECTBO BELIECTBA, MOJIb, MOJISIpHAsI Macca, MaccoBast JJOJsl XUMUYECKOTo AJIEMEHTa B
COCZIMHEHUH, MOJSIPHBIA 00bEM, XUMHUECKask peakiis, KIacCH(HUKAINSA PeaKUil: peakui COSIHMHEHUS, PeaKun
PpaslIoKeHNs1, peaKLU 3aMeIeHHs], PeaKIMi 00OMEeHa, SK30- ¥ SHIOTEPMUUESCKHE PEAKIUH, TEIUIOBOH S deKT
peaknuy, pacTBOp, MaccoBas J10JIs BelllecTBa (IPOLIEHTHAsI KOHILIEHTPALUsl) B pacTBOpE

12 WILTIOCTPHPOBATH B3AUMOCBSA3b OCHOBHBIX XHMUYECKHX MOHSTHH U IPUMEHSTh 3TH MOHSATHS TIPH OTTUCAHUH
BEIIECTB U UX IPEBPAIICHNI

1.3 WCTIONB30BaTh XUMUIECKYIO CHMBOJIMKY JJIS1 COCTaBIICHHs ()OPMYI BELIECTB M YPAaBHEHUH XUMHUIECKUX PEaKIIUH

14 PacKpBIBaTh CMBICI 3aKOHOB COXPAHEHHUS MACCHI BEIIECTB, IIOCTOSHCTBA COCTABa, AaTOMHO-MOJIEKYIISIPHOTO YIECHUS,
3aKoHa ABOTaIpoO

15 OIIPEIEeINATh BAJICHTHOCTH aTOMOB JIEMEHTOB B OMHAPHBIX COCAMHEHISIX

16 KJIacCH(UIIPOBATh XUMUIECKUE PEAKIUH (TI0 YUCITY U COCTAaBY yIAaCTBYIOLINX B PEAKIIUH BEIIECTB, 110 TETUIOBOMY
apdexry)

1.7 BBIYUCIIATH OTHOCHUTEIBHYIO MOJIEKYISIPHYIO I MOJIIPHYIO MAacChl BEIIECTB

1.8 BBIYHUCIIATH MACCOBYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTa 10 (hopMmyrne coennHeHus,

1.9 BBIYHUCIIATH MACCOBYIO JIOJIFO BEIIIECTBA B PACTBOPE

110 TIPUMEHATH €CTECTBEHHOHAYYHbIE METO/IBI TO3HAHMS — HAOIONIEHIE, I3MEPEHHE, MOICTTHPOBAHHIE, SKCIIEPHIMEHT
(peanbHBIA U MBICIICHHBIH)

2 Mo Teme: «BakHee npeCTaBUTETN HEOPTaHMYECKUX BEIIECTB)»

2.1 PacKpBIBaTh CMBICII OCHOBHBIX XUMHYECKIX MOHATHH: OKCHJI, KNCIIOTa, OCHOBAHHUE, COITb

2.2 OTPENENATH NTPHUHAUISKHOCTD BEIIECTB K OIPEACIEHHOMY KIIacCy COSIUHEHHH 110 (hopMynam

2.3 KJaccH(pUIIMpOBaTh HEOPTaHUIECKHE BEIIECTBA

2.4 XapaKTepu3oBaTh (OHI/ICBIBaTL) 06IIII/IG XAMUYECKHE CBOMCTBA BCHICCTB pa3IMIHBIX KJIACCOB, MMOATBCPIKAAA
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Kon nposepsiemoro
pe3yJabraTra

1

11

1.2
1.3

1.4
1.5

2.1

2.2

2.3

2.4

2.5

IIpoBepsiemblie NpeIMeTHBIEC Pe3YJILTATHI OCBOCHHMS OCHOBHOM 00pa30BaTe/bHOIl MPOrpaMMbl OCHOBHOTO
o011ero oopazoBaHust

ONMCAaHNEC NPpUMEpPAMHU MOJICKYIAPHBIX ypaBHCHI/Iﬁ COOTBETCTBYIOIIUX XUMHUYCCKUX peaKuHﬁ

MIPOTrHO3UPOBATH CBOMCTBa BCLICCTB B 3aBUCUMOCTHU OT UX KaYE€CTBEHHOI'0 COCTaBa, BOBMOKHOCTH ITPOTCKAHUA
XUMHWYCCKUX HpeBpaHIeHI/Iﬁ B PA3JIMIHBIX YCIOBUAX

CJICIOBATH TPABMJIAM TIOJIb30BaHMS XUMUYICCKOU TTOCYIOM U JTa0OPaTOPHEIM 000PYIOBaHUEM, a TAKKE TPABUIAM
00paIleHus C BEIECTBAMHU B COOTBETCTBHH C HHCTPYKITHSMH IO BHITIOTHCHHUIO JTA00PATOPHBIX XUMUYECKHUX OIBITOB
T10 TIOJTYYEHHUIO U COOMPAHMIO Ta3000pa3HBIX BEIIECTB (BOIOPOIa U KUCIOPOAA), TPUTOTOBICHUIO PACTBOPOB C
orpenenéHHOW MacCcoBOM J105Iel pacTBOPEHHOTO BEIIECTBA, TNIAHUPOBATH U MPOBOAUTH XUMUUYECKHUE HKCIIEPUMEHTHI
TI0 PacIiO3HaBaHHIO PACTBOPOB ILENOYEH U KUCIOT C IIOMOLIBIO HHIUKATOPOB (JIakMyc, (heHondTaaenH,
METIJIOPAHXK U IPYTHE)

MIPOBOAUTH paC‘IéTH 10 YpaBHCHUIO XHMUYECKON peaKkunu

ITo Teme: «Ilepuonnueckuii 3axoH u [lepuoauueckas cuctema XuMudeckux 3neMmeHToB J[. 1. Menzeneesa.
Crpoenue aToMoB. XUMHUECKasi CBA3b. OKUCIUTETbHO-BOCCTAHOBUTENIBHBIE PEAKIIUN

PacKpbIBaTh CMBICI OCHOBHBIX XUMHYECKHX MOHITHUI: PO aTroMa, SIEKTPOHHBIN CII0i aToMa, aToMHast OpOUTalb,
paauyc atomMa, XUMU4€eCKasl CBA3b, IOJIIPHAsl U HENOISAPHAs KOBAJIEHTHAS CBS3b, JEKTPOOTPULIATEIbLHOCT, MOHHASL
CBSI3b, HOH, KATUOH, aHUOH, CTEIIEHb OKUCIICHUS

KJ1acCH(UIIMPOBATh XUMHUYECKUE DIIEMEHTBI

OIKCHIBaTh U Xapakrepu3oBarh TabmuuHyto ¢popmy [lepronuyueckoi CHCTEMbI XMMUYECKHX JIEMEHTOB: pa3jinyaTh
HOHSTHS «IIaBHas noarpymmna (Arpynmna)» u «nobounas noarpynna (brpymnmna)y, «Manbiey» 1 «OoNbIINe) Mepruobl
packpeiBathk cMbici Ilepuonuueckoro 3axona JI.J1. MenneneeBa: 1eMOHCTPUPOBATh IOHUMAHUE IEPUOANUYECKOM
3aBUCUMOCTU CBOMCTB XMMUYECKUX JIEMEHTOB OT UX NONokeHus B [lepuonuueckoit cucteme

COOTHOCHThL 0003HAUEHHsI, KOTOPbIC UMEIOTCsI B Tadmuie «[leproguyeckas cucreMa XUMU4eCKuX sreMeHToB J1.1.
MeHeneeBay» ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHS aTOMOB XUMHUUYECKUX DJIEMEHTOB (COCTaB M 3apsij siipa,
00111ee YMCIT0 DIIEKTPOHOB M PACTIPEACICHUE UX TI0 AJIEKTPOHHBIM CIIOSIM )

ONpeACIATh CTCIIEHb OKUCJICHUS 3JIEMEHTOB B 6I/IHapHI>IX COCIMHCHUAX

OIIPEENATh BUJ XUMUYECKON CBSI3M (KOBAJICHTHASI U MOHHAS )
B HEOPTaHUYECKHUX COCIUHEHHUAX

IIpoBepsiemMble NpeIMeTHbIE Pe3YJIbTATHI 0CBOCHHMS OCHOBHOM 00pa3oBaTe/ibHOIl MPOrpaMMbl OCHOBHOTO

o01iero oopazoBaHusi

ITo Teme: «BemecTBo U XUMHYECKAsT peaKLUs»

PACKpBIBATh CMBICII OCHOBHBIX XUMHUUECKUX MOHATHI: pACTBOP, HIIEKTPOIUTHI, HEIIEKTPOIUTHL,

ANEKTPOIUTHIECKAs TUCCOLUALIHSI, PEAKI[K HOHHOTO OOMEHa, KaTallu3aTop, XMMUYECKOe paBHOBECHE, 00paTHMBbIe

1 HeoOpaTUMBbIe peaKluH, OKUCIUTEIbHOBOCCTAHOBUTENBHBIE PEAKIINH, OKICINTENb, BOCCTAHOBUTEIb, OKHCIICHHUE

Y BOCCTAHOBIIEHHE, aJUIOTPOITHsL, aM(OTEPHOCTh, XUMHUUECKasi CBsI3b (KOBAJICHTHASI, HOHHAS, METaJUINYECKas),

KpUCTAJUINYECKas PeHIéTKa, CIjIaBbl, CKOPOCTh XUMHUECKON peaKIuu

WITIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XUMHUUECKHUX MOHATHH U IPUMEHATD 3TU TTOHATHA IIPU OTMCAaHUU
BELLECTB U UX MPEBPALLEHUI

COCTABIIATh YPABHEHUS HIIEKTPOIUTHYECKON JUCCOLMALUN KUCIIOT, IENO0YEH U CONEN, IOIMHbIE U COKPALIEHHbIE
YpaBHEHUS peaKInuii HOHHOTO 0OMeHa

PacKpbIBaTh CYIIHOCTh OKHCIIUTEILHO-BOCCTAHOBHTEIBHBIX PEAKIUH IIOCPEACTBOM COCTABICHHS IEKTPOHHOTO
OanmaHca ATHX peaxIui

MIPOBOJUTH PACUETHI IO YPAaBHEHUIO XMMUYECKOH PEAKINN
ITo Temam: «HemeTambl 1 UX coenuHEHUS» U «MEeTaJlTbl U NX COSANHEHUSD

XapaKTepH30BaTh (OMUCHIBATE) OOIIHE U CIICU(IUECKHE XUMHUIECKUE CBOMCTBA TIPOCTHIX U CIIOKHBIX BEIIECTB,
TIOATBEP>Kast OMUCAHNE IPUMEPAMHU MOJIEKYIIIPHBIX ¥ HOHHBIX YPaBHEHHH COOTBETCTBYIOIINX XMMHUECKHX
peakuuii

COCTaBIISITh YPaBHEHUSI PEAKINH, TTOATBEPKAAIOIINX CYIIECTBOBAHIE TCHETHUECKON CBA3H MEX/Ty BEIECTBAMHU
Pa3IUYHBIX KITACCOB

TIPOTHO3UPOBATh CBOIMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOEHHS, BO3MOKHOCTH MPOTEKAHUSI XUMUIECKHX
TIPEBPAIICHUH B Pa3IMYHBIX YCIOBUIX

CJICAOBATH IpaBUJIaM ITOJIb30BaHUA XHUMHAYECKON HOCY,Z[OI\/'I n J'Ia60paTOpHI>IM O60pyHOBaHI/ICM, a TAKXKC NpaBWJIaM
06paIL[eHI/I$[ C BCHICCTBAMH B COOTBETCTBUU C UHCTPYKIUAMU 110 BBIIIOJIHCHUIO J'Ia60paT0pHLIX XUMHUYCCKHUX
ONBITOB MO MOTYYCHUIO U CO6I/IpaHI/IIO FaBOO6pa3HLIX BCIICCTB (aMMI/IaKa " YITICKUCIIOTO ra3a)

MNPOBOAWUTL PCAKIIUU, TOATBCPIKAAOIIUC KauyeCTBEHHBII COCTaB PA3INYHBIX BEHICCTB: PACIIO3HABATH OIIBITHBIM



Kon nposepsiemoro  IIpoBepsieMble NpeAMEeTHbIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOI 00pa30BaTe/IbHOM NPOrPaMMbI OCHOBHOI'O
pesyabrara o011ero oopazoBaHust

myTéM XJI0puA-, OpoMun, noaua, kapoonart, hocdat, cuimkar, cyinbdaTt, T’HIPOKCHINOHbI, KATHOHBI AMMOHHSI, HOHBI
H3Y4EHHBIX METAJIIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAaX HEOPTAaHUUECKUX BEIIECTB

3 ITo Teme: «XuUMHUs U OKpyXKaroIas cpenar»
3.1 PacKpbIBaTh CMBICI OCHOBHBIX XuMmuueckux nousatuil: [1JIK BemecTsa; koppo3us MeTaIIOB

MIPUMEHSTH OCHOBHBIC OIEPAITH MBICIUTEIBHOM NEITeIPHOCTH — aHAJTN3 ¥ CHHTE3, CPaBHEHHE, 0000IICHNE,
32 CUCTEMAaTHU3AlIHIO, BBISIBJICHUE IPUUUHHO-CIEICTBEHHBIX CBSI3€H — JIJISl U3y4EeHUsI CBOMCTB BEIIECTB U XUMUYECKHUX
' PEaKIuii; eCTeCTBEHHOHAYYHBIC METO/BI TTO3HAHUS — HAONIOACHIE, U3MEPEHIE, MOICITHPOBAHIE, YKCIICPUMEHT
(peabHBIN U MBICIICHHBIH )

HPOBEPSIEMBIE QJIEMEHTBI COIEPXKAHUSA
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ITepBOHaUanbLHBIE XUMHUUECKHUE TOHSITHSI

Hpe;[MeT XUMHH. PoNTb XUMHH B )KM3HU YEIOBEKA. XUMHUS B CUCTEME HayK. Tena u BemecTBa. @U3NMYECKHUE CBOMCTBA BEILIECTB.
ArperaTHoe COCTOSIHUEC BCIICCTB

TlonsiTre 0 MeTogaX MO3HAHUS B XUMHH. UUCTBIC BEIIECTBA U CMECH. Crioco0wI pasacicHus cMecen

ATOMBI U MOJIEKY/IBI. XUMUYecKue 31eMeHThl. CUMBOJIBI XMMUYECKHUX 371€MEHTOB. [IpocThie U clIOKHBIE BellecTBa. ATOMHO-
MOJIEKYIISIPHOE YUEHHE

Xumuueckas d)opMyna. BaseHTHOCTh aTOMOB XHUMHUYECKHUX 3JIEMECHTOB. 3aKOH IMOCTOSHCTBA COCTaBa BCIICCTB. OTHOCHUTENIbHAS
atoMHas macca. OTHOCHTENIbHAS MOJICKYJISIpHas Macca. MaccoBas 107151 XMMHU4Y€CKOT'0 2JIEMEHTA B COSTUHEHUN

Komnuuecto BemectBa. Monb. MomsipHas Macca. B3anMocBs3b KOMU4eCTBa, MAacChl U YUCIIa CTPYKTYPHBIX €IWHUIL BEIIECTRA.
Pacuérpl 1o popMyliaM XUMHYIECKUX COESHHEHHI

dOu3nyecKue 1 XUMUYECKUE SBJICHUS. XUMUYECKasl peakius U € MPU3HaKH. 3aKOH COXPAaHEHHsI MacChl BEIIECTB. XUMUYECKUE
ypaBHeHus. Kitaccudukariys XuMHUUECKUX PEeaKLuii (COSIMHEHHMS, pa3JIoKEHH s, 3aMelIeHHs, OOMEeHa)

XUMHUYECKHUT SKCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOHN MOCY/IOM, C MpaBuiiaMK paboThl B JIAOOpAaTOpUH U puéMaMu 00palieHus
¢ 1abopaTopHBIM 000PYROBaHHEM, U3YUEHHE U OIIMCaHNe (PU3NIECKUX CBOICTB 00pa310B HEOPIraHMYECKUX BEIIECTB,
HaOmroneHne Gpu3n4YecKux (IUIaBIeHNE BOCKA, TassHUE JIbJa, pPACTHPAHHE caxapa B CTyIIKe, KUIIEHHE ¥ KOHACHCALHS BOIbI) U
XUMHUYECKHX (TOPEHUE CBEYH, IIPOKATUBAHUE METHOM MPOBOJIOKH, B3aUMOJICHCTBIE MeJia C KUCIIOTON) sSIBIICHHI, HAOIOIeHHE U
OIMCaHUE MPU3HAKOB MPOTEKAHUSI XMMUUECKUX peakinil (pa3iIoKeHHe caxapa, B3aUMOJICHCTBUE CEPHON KHCIIOTHI C XJIOPUIOM
Oapusi, pasnoxenue ruapokcuaa meau(ll) npu HarpeBanum, B3aumoneicTBre xenesa ¢ pacrsopom conu Menu(Il), usydenue
CIoco0OB pa3zieNieHus: cMecel (C HOMOIIBI0 MarHuTa, (PHIBTPOBAHKE, BEIIIAPUBAHIE, UCTWLIALNS, XpoMaTorpadus),
NPOBeICHUE OYUCTKH IIOBAPEHHOHN CONM, HAOIIOACHUE U OMICAaHKUE PE3yIBTaTOB IPOBEACHNUS OMBITA, WILTIOCTPUPYIOLIEro 3aKOH
COXPaHEHHUS MACChI, CO3aHNe MOJENEH MOJIEKY (IIIapOCTEPIKHEBBIX )

Baxnelimue npencTaBUTEN HEOPraHUUECKUX BELIECTB

Bozayx — cmech rasos. CocraB Bo3nyxa. Kucinopon — anemeHT u mpoctoe BerectBo. HaxoxkaeHnue kuciopona B IpHpoze,
¢dusnueckue U XuMUUYeckne cBoicTna (peakimu ropenns). Okenpl. [Ipumenenue kucnopona. CriocoObl MOTy4eHUs] KUCIOposa B
nabopaTopuy 1 NpoMbInuieHHOCTH. KpyroBopor kucnopona B npupozne. O30H — ajuIoTponHas MOAUGHUKALNSA KUCIOpOoaa

TeruoBoii a3 dexT XuMUUECKON peakIiu, TEPMOXUMUIECKUE YPABHEHHSI, IK30- M JHIOTEPMHUYCCKHE peakiui. TOIUINBO: yroib U
MeTaH. 3arpsi3HeHHe BO3yXa, YCHICHHE TAPHUKOBOTO 3B (eKTa, pa3pyLIeHHe 030HOBOTO CIIOS

Bonopon — anemenT 1 mpocToe BemecTBo. Haxoxnerne Bogopona B npupoae, pu3nieckne 1 XAMUIECKUE CBOICTBA,
IIPUMEHEHHUE, CIIOCO0bI MomydeHus. Kucnors! u conn

Mornsipasblit 00bEM Ta30B. Pacy€Thl M0 XMMHYECKIM YpaBHEHHUSAM

®uznyeckue cBoricTsa Boapl. Bona kak pactBoputens. PacTBopsl. HacklieHHbIE M HEHACBIILEHHBIE PaCTBOPLI. PacTBOpUMOCTD
BeIIecTB B Bozie. MaccoBasi TOJs BEIISCTBA B pacTBOpe. XUMHUYECKHE CBOMCTBA Boabl. OCHOBaHHUS. Pors pacTBOpPOB B Iipupoze U
B XKM3HU yenoBeka. Kpyrosopor Bozs! B mpupoze. 3arps3HeHHe IPUPOnHbIX BoA. OXpaHa U OYMCTKA IPUPOAHBIX BOJ

Knaccupukamms Heopranuueckux coequaernii. Okcunel. Knaccnukamms okcuaoB: coneodpa3yromme (OCHOBHBIE, KUCIIOTHBIE,
am¢orepHbIe) U HeconeoOpasyromue. HomeHkmaTypa okcuaoB. @u3ndeckue 1 XUMUIeCKHe CBOMCTBAa OKcUAOB. [lomyueHne
OKCH/IOB

OcuoBanns. Kimaccudukanums ocHOBaHUI: MENOYHN U HEpacTBOpUMBIE OcHOBaHM. HomeHKaTypa ocHOBaHui. Pu3ndeckne U
XUMUYECKHUE CBOMCTBA OCHOBaHMi. [lonydyeHne ocHOBaHUM

Kucnors. Kimaccudukarms kucnor. Homenknarypa kucinor. @uzndeckre M XUMIUYECKIE CBOWCTBA KUCIOT. P akTuBHOCTH
MetanoB H.H. bekerosa. [Tonydenne kucnor

Comu. Homenknarypa coneii. @u3nueckue 1 XMMUIECKHe cBoicTBa coneil. [lomyuenune comneit
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pacIio3HaBaHUE U U3Y4EHUE CBOWCTB KUCIOPO/ia, HaOIIoIeHNne B3aUMOICHCTBHS BEIIECTB C KUCIIOPOIOM H YCIIOBHS
BO3HHKHOBEHHMSI M MIPEKpaIIeHHs TopeHus (IIokapa), 03HAKOMJIEHHE C 00pa3liaMH OKCHIOB U OIHCaHHEe X CBOWCTB, MOMyYECHHUE,
coOupaHue, paclio3HaBaHKE U U3YYEHHE CBOWMCTB BOZIOpoa (TOpeHwe), B3anMoeicTBre Boropoaa ¢ okcuaom menu(1l)
(BO3MO)KHO HCIIONIb30BaHHE BHICOMATEPHANIOB), HAOIIONCHIE 00pa3IOB BENIECTB KOMUIECTBOM | MOJb, MCCIIeIOBaHHE
0COOEHHOCTEH pacTBOPEHUS BELIECTB € Pa3IMYHON PaCTBOPUMOCTBIO, IPUTOTOBICHUE PACTBOPOB C OpEeNEHHOM MaccoBOH
JIOJIel pacTBOPEHHOTO BEIIECTBA, B3aUMOICHCTBHE BOBI C METAIIIaMH (HATPUEM U KaJblueM) (BO3MOYKHO HCTIONbh30BaHUE
BUJICOMATEPHUAJIOB), ONIpeeIeHIEe PACTBOPOB KUCIOT U LIEJI0YeH ¢ IIOMOIIbIO HHANKATOPOB, UCCIEN0BaHNE 00pa31ioB
HEOPraHUYECKHX BEUIECTB Pa3JInYHBIX KIACCOB, HAONIONEHNE N3MEHEHNST OKPACKH MHIMKaTOPOB B PACTBOPAX KUCIIOT U
mienoyeid, n3ydeHue B3aumozneiicteus okcuna meau(1l) c pactBopom cepHOH KUCIOTHI, KACIOT C METAIJIAMH, PEAKIHH
HeWTpaIu3aluy, ModydeHne HepacTBOPUMBIX OCHOBAHMI, BEITECHEHHE OTHOTO METaJlIa IPYyrM U3 pacTBOPa COJH, PEIICHNE
SKCIIEpUMEHTAIIBHBIX 3a/1a4 1o TeMe «BakHelIne Ki1acchl HeOPraHMIeCKUX COEIUHEHU I

ITepnoanuecknii 3axon u [lepuoguueckas cuctema xumudeckux snemMeHToB J[.M. MenneneeBa. CTpoeHrue aTOMOB. XUMUYECKast
cBs3b. OKUCIIUTENBHO-BOCCTAHOBUTENIBHBIE PEaAKINU

HepBHe TIOIIBITKHU KJ'IaCCI/I(l)I/IKaL[I/II/I XAMUYECKHUX 3J1eMeHTOB. [loHsaTHE O rpymnmnax CXOJHbIX 3JIEMEHTOB (HIeJ'IO‘-IHLIe n
IIEJIOYHO3CMECIIbHBIC METAJIJIbI, I'aJIOTCHbI, MTHEPTHLIC rasm). aﬂeMeHTLI, KOTOPBIC 06p8.3yIOT aM(l)OTepHBIe OKCH/JIbI U TUAPOKCUBI

ITepuoanuecknii 3axoH. [lepuoanueckas cucrema xumudeckux anemenToB J[.M. Menaeneesa. Koporkonepuonsas u
JUIMHHONIepuoaHas (hopmbl [lepruomudeckoii cucTeMbl XuMudeckux 3ineMenToB J[. M. Menneneera. [lepruomb!l u rpyIibL.
DuU3NYECKU CMBICI MOPSIKOBOIO HOMEpa, HOMEPOB TMEPUOa U TPYIIIbI dJIeMEHTa

Crpoenue aromoB. CocTaB aTOMHBIX siziep. M3otonbl. DnekTponsl. CTpoeHHe AIeKTPOHHBIX 0007104eK aToMOB 1epBbix 20
XUMHUYeCKUX 311eMeHTOB [lepuoguueckoii cuctemsl J[.M. MenaeneeBa. XapakTepyucTUKa XMMHUYECKOTO 3JIEMEHTA 110 €r0
nonoxenuto B [lepuonnueckoit cucreme [I.1. Menneneesa

3aKOHOMEPHOCTH N3MEHEHHUS PaJiyca aTOMOB XMMHUYECKHUX IEMEHTOB, METATMUECKUX U HEMETAJUIMYECKUX CBOMCTB MO
rpymmnamM u nepuonam. 3uadenue [lepnonudeckoro 3akona u [lepronnieckoi CUCTEMbI XUMUYECKUX JIEMEHTOB JJIs1 Pa3BUTHS
Hayku U npaktuku. [I.J. MenneneeB — yuéHblid U Ipa)<1aHUH

Xumuueckas cBsi3b. KoBaneHTHast (MONspHAst U HEMOJSPHAS) CBA3h. DIEKTPOOTPUIIATEILHOCTh XUMHUECKHUX dIeMeHTOB. MoHHas
CBAI3b

Crernenp okucieHus. OKHCIUTEIbHO-BOCCTAHOBUTEIILHBIC peakuunun. Hpoueccm OKHCJICHUS M BOCCTaHOBJICHHS. OKUCIUTEIN U
BOCCTaHOBHUTCIIN

XMMHUYECKUH KCIIEPUMEHT: U3ydeHHe 00pa3IoB BEIIECTB METAJUIOB U HEMETAIJIOB, B3aUMOICHCTBUE THIPOKCHIA [IMHKA C
pacTBOpaMu KHCJIOT | 1IeJI0YeH, TPOBEJECHNE OIBITOB, HILTIOCTPUPYIOIIUX IPUMEPhI OKUCIHUTENEHO-BOCCTAHOBUTEIBHBIX
peaxiuii (ropeHne, peakiiuy Pa3IoKEeHUs, COSTUHECHNUS)
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BemectBo u xumuueckast peakuus. [loBropenue

[epuonmueckuii 3akoH. [lepuoguueckas cuctema xumuieckux nemenToB [[.1. MenneneeBa. CTpoeHne aToMOB.
3aKOHOMEPHOCTH B U3MEHEHHU CBOMCTB XMMHUYECKUX IEMEHTOB IEPBBIX TPEX MEPUOAOB, KAJIUS, KAJIBIHA U UX COSTUHEHHN B
COOTBETCTBHH C MOJIOKEHUEM 3IeMEHTOB B Ileproauyeckoii cucreme u CTpoeHUEM UX aTOMOB

CrpoeHue BelecTBa: BUIbl XUMUYECKOH CBSI3U. THIBI KPUCTAJUIMYECKUX PEIIETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT THIIA
KPUCTAJUIMIECKON PEMIETKH U BUIA XUMHUUECKOH cBs3u. Kiaccudukanys 1 HOMEHKIaTypa HEOPTaHIMYECKIX BEIIECTB
(MexIyHaponHas U TPUBHAJIbHAST). XMMUYIECKHE CBOMCTBA BEIIECTB, OTHOCSIIUXCS K PA3IMIHBIM KJIACCaM HEOPTaHUYECKUX
COEIMHEHUH, TeHETHYECKAs CBA3b HEOPTAaHMIECKHUX BEIECTB

Kiaccndukanus XuMHYeCKHX PeakIyii 0 pa3IMyHbIM NPpHU3HaKaM (TI0 YMCITy M COCTaBy YYaCTBYIOLIHX B PEAKLUH BEIIECTB, 110
TerIoBoMy 3(GEKTY, 0 U3MEHEHHIO CTeNeHEel OKUCIICHU XUMUYECKHUX IEMEHTOB, 10 00PaTHMOCTH, 10 YYacTHIO
KaTanu3aropa). JK30- M SHIOTEPMHUYECKHE PEAKIINH, TEPMOXMMUIECKHE ypaBHEHHs. [IOHATHE O CKOPOCTH XUMHUUECKON peaKkInu

[onsiTne 06 0OpaTUMBIX ¥ HEOOPATUMBIX XUMHUUECKHUX peaknusx. [IoHATHE 0 TOMOTeHHBIX U TeTEpOreHHbIX peakimsx. [lonsTue o
XMMHYECKOM paBHOBeCHH. DaKTOPBI, BIUSIONINE HA CKOPOCTh XUMHIECKOH PEAKIINH 1 ITOTOKEHNE XHMHUUECKOTO PAaBHOBECHS

OKHCIINTENBHO-BOCCTAHOBUTEIILHBIC peakuunn, 3J'ICI(TpOHHLII71 0ajlaHC OKUCIIUTEIbHO-BOCCTAHOBHUTEIIBHOM peakuuun. CocraBnenue
ypaBHeHI/Iﬁ OKHCJIIHUTCIbHO-BOCCTAHOBUTCIIBHBIX peaxunﬁ C UCITOJIB30BAHNEM METOAA JJICKTPOHHOIO OanaHca

Teopust 3MEKTPOTUTHYECKOH TUCCOIHMAIIN. DIEKTPOIUTHI M HEANEKTPOIHUThI. KaTHOHBI, aHNOHBI. MeXaHN3M TUCCOIMAIIH
BEIIECTB C Pa3NNYHBIMHU BUIAMH XUMHUUECKOH cBsi3u. CreneHsb auccormanyui. CHIbHBIE U cl1a0ble IeKTPOIHTHI. Peakmm
HMOHHOTO OOMEHA. YCIIOBHS MPOTEKAHUS PEaKIiii HOHHOTO OOMEHa, TIOJTHBIE W COKPAIIEHHBIC HOHHBIC YPAaBHEHUS PeaKIni.
CBoliCTBa KHCIIOT, OCHOBAaHMH M COJICH B CBETE MPEICTABICHUH 00 ANMEKTPOINTHIECKON Trcconnanyi. KauecTBeHHbIE peakny Ha
noHsl. [TonsTHE O THApONN3E Conent

XUMUYECKHI SKCIIEPUMEHT: 03HAKOMIIEHHE C MOAEISIMU KPUCTAIUIMYECKHUX PEIIETOK HEOPTaHUYECKUX BEIIECTB — METAJIOB U
HeMeTayuioB (TpaduTa n anMasa), CIOKHBIX BEIIECTB (XJIOpHIa HATPHs); HCCIECAOBAHUE 3aBUCHMOCTH CKOPOCTH XMMHUIECKOH
peaKmuy OT BO3ACHCTBUSI PA3IMYHBIX (PaKTOPOB; MCCIEOBAHHE IEKTPOIPOBOIHOCTH PACTBOPOB BEIIECTB, IpoIiecca
JMICCOIMAIMN KUCTIOT, IIeNo4Yel 1 coneil (BO3MOKHO HCITONb30BaHNE BUICOMATEPHAIIOB); TIPOBEJCHUE OTIBITOB, MILTIOCTPHPYIOIINX
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MPU3HAKU IIPOTCKaHUS pCaKHI/If/'I HOHHOr0 00MeHa (O6paSOBaHI/Ie ocCaakKa, BBIICIICHHUC ra3a, O6paBOBaHI/I€ BOI[I)I); OIIBITOB,
WTIOCTPUPYIOIINX MTPUMEPLI OKUCIIUTCIbHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ (FOpeHI/Ie, PpCaKkuru pa3jIOKCHM, COCI[I/IHGHI/IH);
PpacCrio3HaBaHUC HECOPIraHNYCCKUX BCIICCTB € MTOMOLIBIO KaY€CTBCHHBIX peaKHI/Iﬁ Ha WMOHBI; PCHICHUEC SKCICPUMEHTAJIBHBIX 3a1a4

Hemerannsr u ux COCAMHCHUA

OO1as xapakTepucTuKa rajgoreHoB. OCOOEHHOCTH CTPOECHUSI aTOMOB, XapaKTepHbIe CTeNeH: okuciaeHus. CTpoeHue U Gpu3nueckue
CBOMCTBA MPOCTHIX BEIIECTB — TAJIOT€HOB. XMMHUUYECKHE CBOMCTBA Ha ITpUMepe XJIopa (B3anMOJIeHCTBHE C METaJlIaMHy,
HeMeTaJlllaMy, Ienodamu). Xnoposonopos. ColsHas KUCIIOTa, XUMUYECKUe CBOMCTBA, ONy4eHue, IpuMeHeHue. JlelicTBue xnopa
1 XJIOPOBOZIOPOIa Ha OPTaHM3M uelloBeka. BakHelme XJIIopuasl 1 UX HaX0XKJICHUE B TIPUPOZE

OOmas xapakrepuctuka eMeHToB VIA-Tpymnmsl. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE CTENeH okucieHus. CTpoeHne
1 (U3HYECKUE CBOMCTBA IMPOCTHIX BENIECTB — KUCIOPOA U Cephbl. AJUIOTPOITHbIE MOAM(UKALIMH KACIOPOA U Cepbl. XUMHYECKHE
cBoiicTBa cepbl. CepoBOIOpo, CTpOeHHE, PU3NIECKUE U XUMHIECKHE CBOHCTBA. OKCHIBI Cepbl KaK IPEICTAaBUTENN KHCIOTHBIX
okcunoB. CepHasi KHCIOTa, (PU3NUECKHE U XUMHYECKHE CBOMCTBA (00IIMe KaK MPEICTaBUTENs Kacca KHCIOT U ClIeHU(pHUIECKHE).
XUMUUECKUE PEAKITUH, JICKAIIUE B OCHOBE MPOMBIIICHHOTO CII0Cc00a MOMyUeHUsI CepHOi KucinoThl. [Ipumenenne. Comu cepHOi
KHCIIOTBI, KaUeCTBEHHAs peakiys Ha cynbhar-uoH. HaxoxeHue cepbl 1 e€ coeqUHEHHH B IPUpOJie. XMUMHUUECKOE 3arpsi3HEHHE
OKpYKaIOIIEeH Cpe/ibl COSNUHEHUSIMU CEePhI (KUCIIOTHBIE J0XK/IU, 3arpsi3HEHUE BO3yXa U BOJOEMOB), CIOCOOBI €ro
MIPEOTBPALICHHS

OOmas xapakrepucTuka 3eMeHToB VA-rpynmbl. OcoOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE CTEIIEHN OKUCIIECHHUs. A3O0T,
pacripocTpaHeHue B pUpoze, pU3nIecKue u XUMHIecKre cBoicTBa. KpyroBopot a3ora B mpupone. AMMuUax, ero pu3ndeckue u
XUMHWYCCKUC CBOI‘/‘ICTBa, MNOJIYyU4C€HUE U IIPUMEHCHHE. Comnu aMMOHUS, UX (bmnqecm/le U XUMHUYCCKHEC CBOﬁCTBa, IPpUMEHECHUE.
KauecTBeHHas peakilis Ha HOHBI aMMOHHSI. A30THast KHCIIOTa, e€ moilydeHue, (pU3nuecKue 1 XUMUIEeCKHUEe CBOMCTBa (00IHe KaK
NpeCTaBUTENs Kiacca KHCIIOT U crielpuueckue). Vcnonb3oBaHne HUTPATOB U CONE aMMOHHMS B Ka4€CTBE MHUHEPAIbHBIX
ynobpeHnii. XuMu4yeckoe 3arps3HeHHE OKPYXKaoIIeH cpeibl COSIMHEHUIME a30Ta (KUCIOTHBIC IO, 3arps3HeHHe BO3oyXa,
TIOYBBI U BOMOEMOB)

docdop, amnorponusie Moaupukanuu Gocdopa, pusndeckue u xumuueckue cBoiicra. Okena dpochopa(V) u pochopHas
KUCIIOTa, (PU3NUECKHE U XUMHYECKHE CBOWCTBA, MonydeHue. Mcrnonb3oBanne GpocdaroB B Ka4eCTBE MHHEPAIBHBIX YI0OPEHUI

OOmas xapakrepuctuka eMeHToB [VA-rpymmbl. Oco0EHHOCTH CTPOSHHSI aTOMOB, XapaKTepHbIe CTEIIEHH OKUCIICHUS. YIIepor,
QJUTOTPOIHBIE MOAU(DUKALINY, PACIPOCTPAHEHUE B IPUPOAE, HH3HIECKIE U XUMUYECKUe cBoicTBa. Ancopbuus. Kpyroopor
yriepoza B npupone. OKCHIb! yriiepoaa, uX pU3nueckue 1 XUMHYEeCKHEe CBOMCTBA, ACHCTBHE Ha KUBbIC OPTaHU3MBI, TOTy4EeHHE U
MIPUMEHEeHHe. DKOIOTHYECKHE IPOOIeMBbl, CBI3aHHbIe ¢ okcuaoM yriepona(lV); rumnore3a rmodanbHOro MOTEIUICHHUS KIUMAaTa;
NapHUKOBBIN 3 deKt. YronbHas KUCI0Ta U e€ coH, UX (pU3NUecKre U XMMUYECKHE CBOMCTBA, MOMyYeHUE U IPUMEHEHHE.
KagectBenHas peakius Ha kapOoHaT-HOHBL. Mcnonbp3oBanue KapOOHATOB B OBITY, MEAULUHE, IPOMBIIUICHHOCTH U CEJILCKOM
XO3sIHCTBE

INepBoHavasbHbIe TOHATHSA 00 OPraHUYECKHX BEIECTBAX KaK O COSNMHEHUIX yriiepoaa (MeTaH, 5TaH, 3TUIEH, alleTHIIEH, 3TaHol,
IIMLEPHH, YKCycHasl kuciiora). Mx cocraB u xummuueckoe crpoeHue. [oHsaTue o 6nonornyecky BaKHBIX BELECTBAX: JKUpaX,
Oenkax, yriieBoJax — U MX POIIM B )KU3HHU YeJoBeKa. MaTepHalbHOe eAHMHCTBO OPTaHUYECKHX U HEOPTaHUYECKHUX COSTMHEHUH

KpemHuii, ero ¢pusnyeckre 1 XUMUYECKUE CBOMCTBA, MTOTy4YeHHe U npuMeHeHne. CoenHeHus KpeMHus B ipupozne. Oomue
npezcrasieHus 06 oxcnae kpemuusa(I1V) u xpemHueBoit kucinore. CUIIMKATHL, UX UCIIONIB30BaHHUE B OBITY, MEIUIIVHE,
MPOMBIIIIEHHOCTH. BakHeHIre cTpouTeNbHbIe MaTepHaIbl: KepaMHUKa, CTEKJIO, LIEMEHT, OeToH, jkene300eToH. [1podieMsr
0€30I1aCHOTr0 UCIIOIb30BAHUS CTPOUTEIBHBIX MaTePHAIIOB B IOBCEIHEBHOM KHU3HH

XUMHUYECKUH SKCIEPUMEHT: U3yIeHHE 00pa3II0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB CONSHOW KHUCIOTHI; IPOBEICHUE
KaueCTBEHHBIX PEAKLUH Ha XJIOPHUI-NOHBI M HAOIIONEHUE PU3HAKOB UX MPOTEKAHUSL; OIBITHI, OTPAXKAIOLINE (PU3NIECKUE U
XMMHUYECKHE CBOMCTBA IAJIOTEHOB M MX COCMHEHMH (BO3MOXHO MCIIONb30BaHNE BUACOMATEPHAIIOB); 03HAKOMIICHHE C 00pa3liaMu
XJIOpPUZIOB (TaJIOTEHUIOB); O3HAKOMIICHHE C 00pa3liaMu cephl U €€ COeqUHEHUSIMH (BO3MOXKHO MCIIOB30BAHAE BUAEOMATE PHATIOB);
HaOJoIeHne rponecca oOYIIIMBAHUS caxapa 1o JeHCTBUEM KOHIIEHTPHUPOBAHHOW CEPHOM KUCIIOTHI; H3YUYCHUE XMMUYECKUX
CBOWCTB pa30aBICHHON CEPHOI KICIOTHI, MPOBEACHNE KaueCTBEHHOM peakIiy Ha Cyb(aT-OH 1 HAONMIOCHNE IPI3HaKa e&
NPOTEKaHUs; O3HAKOMJIEHHE ¢ (PM3HIECKUMHU CBOMCTBaMU a30Ta, Gochopa 1 MX coeqHHEHHI (BO3SMOXXHO HCIIONB30BaHUE
BHJCOMATEPUAIIOB), 00pa3IaMH a30THHIX U (POCHOPHBIX ynoOpeHuit; momydeHne, COOnpaHue, pacrio3HaBaHUE M U3YUSHHUE CBOUCTB
aMMHaKa; MPOBEICHNE KaueCTBEHHbBIX PEaKMii Ha MOH aMMOHUS 1 (ocaT-uoH U M3ydCHHE TPU3HAKOB UX MPOTEKAHHS,
B3aMMOJICHCTBHE KOHIIEHTPUPOBAHHON a30THON KHCIIOTHI C MEIbI0 (BO3MOXHO HCIIONBb30BAaHHUE BHICOMATEPHAIIOB); H3YUCHHE
MozeNei KPUCTAIIMIECKNX PEETOK anMasa, rpadura, GymiepeHa; 03HAKOMIIEHHE ¢ TPOIIECCOM aCOPOIINH PACTBOPEHHBIX
BEIIECTB aKTHBUPOBAHHBIM yIJIEM M yCTPOHCTBOM IPOTHBOra3a; MolydeHne, COONpaHue, paclio3HaBaHNE U U3YUEHUE CBOWCTB
YIIIEKHUCIIOTO Ta3a; MPOBEICHNE KAaYeCTBEHHBIX PEAKIIMI Ha KapOOHAT- ¥ CHIIMKAaT-HOHBI M M3y4EeHUE MPU3HAKOB MX MPOTECKAHHS;
O3HAKOMJICHHE C MPOYKINEH CHIMKATHOM MPOMBIIIIIEHHOCTH; PEIICHHE SKCIIEPUMEHTANBHBIX 3a1ad 1o TeMe «Baxneime
HEMETAJUTbI U UX COSTUHEHHS»

Meramisl 1 uX COCAMHCHUA

OOmas xapakTepucTHKa XMMHUYECKHX JIEMEHTOB — METAJUIOB HA OCHOBAaHHH HX IOJIOKeHMs B [leprnomuueckoii cucreme
xuMu4geckux anemenToB J[.M1. MenneneeBa ncrpoenus aromoB. CtpoeHne MeTayuioB. MeTammdeckas CBsI3b 1 METAIUTHYECKast
KpHCTAJUINYECKas petIéTka. DIeKTPOXUMHYECKHI s/l HANPSDKEHUH METallIoB



Kon IIpoBepsieMBblii 1eMEHT COeP:KAHUS

duznveckre 1 XUMHIECKHE CBOMCTBA MeTaJu1oB. OOIIMe crioco0bl MomydeHnst MeTaiioB. [IoHsATHE 0 KOPPO3UH METAIIOB,
3.2 OCHOBHBIE CIIOCOOBI 3AIIUTHI UX OT Koppo3un. CrutaBsl (CTalb, YyryH, JIOPATIOMUHIN, OPOH3a) M X IPUMEHEHHE B OBITY 1
MIPOMBIIIIIEHHOCTH

IHCJ'IO"IHBIC MCECTAJJIbI: ITOJIOKCHUEC B HCpHOILPI‘-ICCKOﬁ CUCTEMEC XUMHWUYCCKUX IJICMCHTOB I[I/I MGHZ[CJ'ICCBH; CTPOCHUC UX aTOMOB;
3.3 HaXOXXIACHUC B IIPUPOLIC. du3nyeckre ¥ XMMHUECKHE CBOMCTBA (Ha MMpUMEPE HATPUA U KaJ'II/IFI). OKCI/I}_'[LI U TUAPOKCUIbI HATPUA U
KaJiys. HpI/IMeHeHI/Ie MICJIOYHBIX MCTAJIJIOB U UX COG}II/IHGHI/Iﬁ

Illenoyno3eMenpHbBIE METAJIIBI MATHUN U KaJIbLIUIN: TIonoxkeHue B [lepronnyeckoit cucteme XxuMuieckux sneMeHToB 1. 1.
3.4 MeHneneena; CTpOCHHE UX aTOMOB; HAXOKJICHUE B IpUpoze. Du3ndyeckne 1 XUMUYECKUE CBOMCTBA MarHUS W KaJIbIIUS.
BaxkHetlinve coequHeHNs Kaablys (OKCHIT, TUAPOKCH, COr). JKECTKOCTh BOIBI M CITOCOOKI €€ yCTpaHSHHUS

Amomunuil: nonoxkenue B [lepuonuueckoit cucreme xumuueckux sneMmenToB [[.M. MenzeneeBa; cTpoeHre aToMa; HAX0XKICHUE B
npupone. PU3nyecKre U XUMUUECKUE CBOMCTBA alFoMUHHS. AMGOTEpHBIC CBOMCTBA OKCHJIA U THAPOKCUIA ATFOMUHUS

3.5

Kenezo: nonoxxenue B Ilepuoandeckoit cucreme xumuueckux aneMmeHTo /[.11. MenzaeneeBa; cTpoeHue aToMa; HaXOKICHUE B
3.6 mpupone. Pusnueckue U XUMHYECKHE CBOMCTBA ene3a. Okcuapl, ruapokcusl 1 conu xene3a(ll) u xxenesa(Ill), ux cocras,
CBOMCTBA M NOTy4EHHUE

XUMUUECKUHN SKCIICPUMEHT: 03HAKOMJICHUE ¢ 00pa3llaMy METAJJIOB U CIUIABOB, UX (DU3UUESCKUMU CBOMCTBAMMU; N3yUCHUE
PE3Y/IBTAaTOB KOPPO3UH METAIIIOB (BO3MOXKHO MCIIONb30BaHNE BHIEOMATEPUAIIOB), OCOOEHHOCTEH B3aNMOIEHCTBHS OKCHIA
KaJIbIMsA ¥ HATPUS C BOIOW (BO3MOXHO MCIIONB30BaHUE BUICOMATEPHAIIOB); UCCIICIOBAHNE CBOMCTB KECTKOM BOJIBI; MpoIecca
TOpEHUsI XKeJie3a B KUCIopoze (BO3MOXKHO UCIIONB30BAHNE BUICOMATEPHAJIOB); TIPU3HAKOB MPOTCKAHUS KAUYeCTBCHHBIX PEaKIHid Ha
HOHBI (MarHus, Kalablus, aTloMuHUs, nuHKa, xkene3a(ll) u sxenesa(lll), mequ(ll); HaOmroneHHE U ONMCAHUE MPOIECCOB
OKpAIIMBaHUs JIAMEHH HOHAMU HATPHsI, KAJIAA U KaJabIHs (BO3MOXKHO UCIIOJIb30BaHUE BHICOMATEPHUATIOB); UCCIICIOBAHHE
amM(OTepHBIX CBOMCTB TUIPOKCH/IA AIFOMHHUS U THIPOKCHUIIA IIMHKA; PELICHHE SKCIIEPUMEHTANBHBIX 3aJ1a4 10 TeMe «Baxuelinme
METaJlJIbl U UX COCAUHCHUS)

3.7

4 Xumus 1 okpyxaromas cpena

HoBble MaTepuabl U TEXHOIOTHU. BelecTBa u Marepualibl B IOBCEIHEBHOM KM3HU YelIoBeKa. XUMHUS U 310poBbe. be3onacHoe

4.1 o
HCIIONIb30BAHNE BEIIECTB U XUMHUYICCKUX pPE€AKIUN B 6I>ITy. HepBaﬂ IOMOIIb MPU XUMHUYIECKUX 0XKOr'aX U OTPaBJICHUAX

OCHOBBI SKOJTIOTHUECKON TPAMOTHOCTH. XHMHYECKOe 3arpsi3sHeHne okpyxaromeit cpenst [TJIK. Pons xumun B pemieHnn
4.2 »sronorudeckux npoodieM. [IpupomHbie HCTOYHUKH YITIEBOIOPOIOB (Yrolb, IPUPOIHBIA ra3, HedTh), MPOLYKTHI X MepepabOTKH,
UX POJIb B OBITY M IPOMBIIIIEHHOCTH
4.3 XuMHYecKHi SKCIICPUMEHT: N3ydeHue 00pa3IioB MaTepuaoB (CTEKIIO, CIUIaBbl METAJUIOB, IOTMMEPHBIE MaTepPHaIIbI)
ITPOBEPSIEMBIE HA OI'S TIO XMMHUU TPEBOBAHMS K PE3YJIBTATAM OCBOEHMSI OCHOBHOMI
OBPA3OBATEJIbHOU NTPOI'PAMMbI OCHOBHOI'O OBIIIEI'O OBPA3OBAHUSA

Ko nposepsiemoro IIpoBepsieMble TpeOOBAHMS K MPEIMETHBIM Pe3yJbTaTaM 0a30BOro YPOBHSI OCBOEHHUSI OCHOBHOII
TpeboBaHus 00pa3oBaTeJILHOW MPOrpaMMbl OCHOBHOI0 00111ero o0pa3oBaHusi Ha ocHoBe PI'OC
1 [Ipencrasnenue:

0 TI03HAaBAE€MOCTH SIBIICHUH PUPOIbI, HOHUMaHHE OObEKTUBHON 3HAYMMOCTH OCHOB XUMHYECKOH HAYKH KaK
11 00J1aCTH COBPEMEHHOT'O €CTECTBO3HAHMS, KOMITIOHEHTA O0IIeH KyIIBTYPhI U IPAKTUIECKOM NeITeNbHOCTH YeJIOBEKa B
YCIIOBUSIX COBPEMEHHOT0 O0IIECTBA; IOHUMaHHE MECTa XHUMHH CPeH APYTHX €CTECTBEHHBIX HAyK

0 HAyYHBIX METO/aX ITO3HAHMS, B TOM YHCIIE IKCIIEPUMEHTAIBHBIX U TEOPETHUECKUX METO/IaX UCCIIEIOBAHMUS
1.2 BEIIECTB U M3YUEHUS] XUMHYECKUX PEAKINN; YMEHHE UCTIONB30BATH MOAEIH ISl OOBSCHEHUS CTPOSHUS aTOMOB U
MOJIEKYI

o0 cepax npodeccnoHaTbHOM IeATENFHOCTH, CBA3aHHBIX ¢ XUMHEH 1 COBPEMEHHBIMH TEXHOJIOTHUSIMH,
OCHOBAaHHBIMH Ha JIOCTHKEHHSIX XUMUYECKOH HAyKH, YTO ITO3BOIUT OO0YyYAIOIIMUMCS PACCMaTPUBATh XUMHUIO KaK
chepy cBoeli Oyayieit mpodeccHoHaIbHON AEATETBHOCTH U ClIENaTh OCO3HAHHBINA BHIOOP XUMUHU KaK POGUIBLHOTO
npeaMeTa IpH Hepexo/ie Ha YpOBEHb CPEIHETO o0Iero o0pa3oBaHus

1.3

2 Branenue cucteMoi XMMHUYECKUX 3HAHUN 1 YMEHHE IPUMEHATh CUCTEMY XUMHWIECKUX 3HAHWH, KOTOpasi BKJIIOYAET:

Ba)KHEHIINE XMMUYECKUE MTOHATHS: XUMHIECKUI 3IEMEHT, aTOM, MOJIEKYJIa, BEIIECTBO, MPOCTOE M CII0KHOE
BEIIECTBO, OIHOPOHAS M HEOAHOPOIHASI CMECh, OTHOCHTEIBbHBIC aTOMHAs M MOJIEKYIISIPHASI MACChl, KOJINIECTBO
BEIIIECTBA, MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00BbEM, OKCHII, KHCIIOTa, OCHOBAHHUE, COMb (CPERHSIS), XUMUIECKast
peaxmys, peakiuy COSTMHEHHS, PEAKIINN PA3JIOKEHHs, PEaKIM! 3aMEIIEeHHs], peakIIni 0OMEHa, TETUIOBOH 3 deKT
peaKnny, 5K30- M SHAOTEPMHUIECKHUE PEAKINH, PACTBOP, MACCOBAs JIONISI XUMHYIECKOTO JIEMEHTA B COSMHEHMNH,
MaccoBast oM ¥ IIPOLEHTHAs KOHIIEHTPAIMS BEIIECTBAa B PACTBOPE, SAAPO aTOMA, MEKTPOHHBIN CIION atoma,
aTOMHasi OpOHUTAIb, paJlyC aTOMa, BAJIEHTHOCTbD, CTEIICHb OKHCIICHHUS, XUMUUECKas CBA3b,
JIIEKTPOOTPHULATENBHOCTD, MONSAPHAS U HETIONSPHAs KOBAJICHTHAS CBSI3b, HOHHAS CBSI3b, METAJUINYECKAs CBSI3b,
KpHCTaJUTMYECKas penIéTka (aToMHas, HOHHAs, METAJUTMIECKasi, MOJIEKYJIsIpHast), HOH, KATHOH, aHUOH, 3JIEKTPOIHT
HE3JIEKTPOJINT, JEKTPOINUTHIECKAs TUCCOLNANNS, PEAKIIMK HOHHOTO 00MEHa, OKHUCIUTEIFHO-BOCCTAHOBUTEIbHBIC
peaxkuy, OKMCIUTENb U BOCCTAHOBUTEND, OKUCIICHHE U BOCCTAHOBJICHUE, MIEKTPOIU3, XUMHUUECKOE PABHOBECHE,
oOpaTuMble 1 HeOOpaTUMBbIE PEaKIH, CKOPOCTh XUMHYECKON peakimy, katanusarop, [1IK, koppo3us merasios,

2.1



Kon nposepsiemoro IIpoBepsiemble TPeOOBaHUS K NPEAMETHBIM Pe3y1LTATaM 0a30BOr0 YPOBHS OCBOCHHS OCHOBHOM

TpeOoBaHUs o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOI0 0011ero oopa3oBanns Ha ocHose ®T'OC
CIIIaBbI
29 OCHOBOIIOJIArafOIIHE 3aKOHBI XUMHUH: 3aKOH COXPaHEHUs Macchl, ieproandeckuii 3axon /.M. Menneneesa, 3akoH
MIOCTOSTHCTBA COCTaBa, 3aKOH ABOTa/Ipo
2.3 TEOPUH XUMHUH: aTOMHO-MOJIEKYIISIpHAst TEOPHsl, TEOPHUS TEKTPOIIUTHYECKOH TUCCOIHAIIN
3 Brnanenue ocHOBaMH XMMHYECKOW I'PaMOTHOCTH, BKITIOUAIOIIEH:

YMEHHE MPAaBUIIBHO HCIIONB30BaTh N3yYEeHHBIE BEIIECTBA  MaTepualbl (B TOM YHCIe MUHEpaJbHbIE YI0OpeHUs,
METaJUTBI ¥ CIUIaBBI, IPOAYKTHI IEpepadOTKH MPUPOJHBIX HCTOYHUKOB YIIIEBOIOPOAOB (YIUIsi, IIPUPOIHOrO rasa,

3.1 He(TH) B OBITY, CEITHCKOM XO3SHCTBE, HAa TIPOU3BOJICTBE M MOHUMAaHHE 3HAYEHHS )KUPOB, OCIKOB, YIJIEBOIOB IS
OpraHu3Ma 4elioBeKa; yMEeHHUEe MPOrHO3UPOBATh BIMSHUE BELIECTB 1 XUMHYECKUX IPOLIECCOB HA OPTaHU3M YeJIOBeKa
U OKPYXKAIOLLYIO IPUPOJHYIO CPERY

3.2 YMEHHE HHTETPUPOBATh XUMHUYECKUE 3HAHUSI CO 3HAHUSIMH APYTHX YUEOHBIX MPEAMETOB

33 HaJIMYKe OIbITa pabOThl C Pa3IMYHBIMU HCTOYHUKAMH MH(OPMALIMK IO XUMUU (HayqHasl 1 HayqHO-TIOMYJIIpHas
' JUTeparypa, CIOBapH, CIIPAaBOYHUKH, HHTEPHET-PECYPCHI)

YMEHUE 00BLEKTUBHO OLCHUBATh I/IH(l)OpMaLII/I}O O BCIIECTBAX, UX MPEBPANICHUAX U TPAKTUYCCKOM MPUMEHCHUU U

3.4 -
YMEHHE HCIONIb30BaTh €€ Ul pellleHus yueOHO-I103HABaTeIbHbIX 3a1a4
Branenue ocHOBaMU MOHATUHHOTO anmnapara ¥ CHMBOINYECKOT'0 s13bIKa XUMHH JIJIsl COCTaBIEHHS (OpMYIT
4 HEOpraHMYeCKHUX BEIIECTB, yPaBHEHNH XMMUYECKHX peakinii; OCHOBaMU XxuMuieckoi HomeHkinatypsl (IUPAC u

TPUBUAIILHOMN)

YMeHue oOBSICHATH CBsI3b MOJIOKEHUs deMenTa B [leproquyeckoli cucTreMe ¢ YNCIOBBIMU XapaKTepPUCTUKAMU
5 CTPOEHHMSI aTOMOB XUMHUYECKHX DJIEMEHTOB (COCTaB U 3apsi] spa, o0Ilee YMCIIO IEKTPOHOB), pacIpe/ieieHHeM
OJIEKTPOHOB I10 SHEPTETHUICCKHUM YPOBHIM aTOMOB IIEPBBIX TpéX TMEPpUOAOB, KaJlvusd U KaJlbLIHA

IIpencraienue o nepuoIUuecKoi 3aBUCUMOCTH CBOMCTB XUMUYECKUX JIEMEHTOB (paIuyc aToma,
6 ANIEKTPOOTPHUIIATETILHOCTB ), IPOCTHIX U CIIOKHBIX BELIECTB OT MOMOKEHHs dJeMeHTOB B [lepronuyeckoii cucreme (B
MaJIbIX MEPHOJAX U IABHBIX MOATPYIIAX) U NEKTPOHHOIO CTPOSHHUS aToMa

7 YMmenue kiaccuuIMpoBaTh:
7.1 XMMHUYECKHE AIIEMEHTBI
7.2 HEOpraHMYeCKHe BEIeCTBa
7.3 XUMHYECKHE PEeaKIHU
8 YMeHue onpenensiTh:
8.1 BaJICHTHOCTb U CTEIIEHb OKHUCIICHUS XUMHUYECKHX 3JIEMEHTOB, 3apsl HOHA
8.2 BUJI XUMUYECKOH CBSI3M M THI KPUCTAIUTMYECKON CTPYKTYPHI B COSIMHEHHUSIX
8.3 XapakTep Cpexbl B BOAHBIX PACTBOPAX BEIIECTB (KUCIOT, OCHOBAHUN)
8.4 OKHUCJIUTEb U BOCCTAHOBHUTEb
9 YMeHue xapakTrepu30Bath (pU3nuecKue U XUMUYEeCKUe CBONCTBA!

MPOCTHIX BEIIECTB (KUCIOPOL, 030H, BOIOPOL, rpaduT, anMa3s, KpeMHUi, a301, Gpocdop, cepa, Xop, HaTpuUil, Kanui,

9.1 . o .
MarHu#, KalbIlui, aTFOMHHUH, JKEIe30)

CIIOKHBIX BEILECTB, B TOM YHCIIEe UX BOIHBIX PACTBOPOB (BOIa, aMMHAK, XJIOPOBOIOPOI, CEPOBOIOPOII, OKCHUIBI U

runpokcuasl MetaiioB [-1TA rpymm, amomuaus, mequ (11), maKa, sxenesa (11 u I11), okenasr yriepona (I u IV),
9.2

kpemuus (IV), azora u pocdopa (111 u V), cepsr (IV u VI), cepuucras, cepnas, azotucras, a3oTHas, GpocdopHas,

yrolbHasi, KPEMHHUEBAsE KUCIOTA U UX COITH)

TIPOrHO3UPOBATh U XapaKTEPU30BATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX COCTaBa M CTPOCHUs, IPUMEHEHUE

9.3 BEILECTB B 3aBUCHUMOCTH OT HX CBOMCTB, BO3MOXXHOCTB IIPOTEKAHHSI XUMHUYESCKHUX PEBPAIICHUH B Pa3IMYHBIX
YCITOBHSIX
10 YMeHHe COCTaBIATh MOJICKYIISIpHBIE M HOHHBIE YPaBHEHUS PEaKlid, B TOM YUCIIe:
10.1 peaxiuii HOHHOro OOMeHa
10.2 OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUit
10.3 WIUTIOCTPHUPYIOIINX XMMHUYECKHE CBOWCTBA M3yYEHHBIX KIIACCOB (TPYII) HEOPTaHMYECKUX BELIECTB
10.4 TIONTBEPIKIAOIINX TEHETHYECKYIO B3aHMOCBS3b MEXKIY HUMH
11 YMeHue BEIYHUCIATH (IPOBOANTH PACUETHI):
111 OTHOCHTENFHYIO MOJIEKY/ISIPHYIO M MOJISIPHYIO MaccChl BELIECTB, MACCOBYIO JIONIO XUMHUYECKOT0 JJIEMEHTA B
COCIMHCHUH
11.2 MAaCCOBYIO JIOJIIO BEILIECTBA B PACTBOPE,

11.3 KOTMYECTBO BEIIIECTBA U €r0 Maccy, 00beM Ta30B



Kon nposepsiemoro IIpoBepsiemble TPeOOBaHUS K NPEAMETHBIM Pe3y1LTATaM 0a30BOr0 YPOBHS OCBOCHHS OCHOBHOM

TpeOoBaHUs o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOI0 0011ero oopa3oBanns Ha ocHose ®T'OC
11.4 10 YpaBHEHUSIM XUMUYECKUX PEaknii 1 HAXOAUTh KOIMUYECTBO BEIIECTBA, 00BEM M MacCy peareHTOB WIIN
' TIPOAYKTOB pEaKINH
12 Branenue (3HaHue OCHOB):
121 OCHOBHBIMH METOJaMHU HAy4YHOr'0 TO3HAaHUsI (HAaOIOeHUe, I3MEpEHHE, SKCIIEPUMEHT, MOACINPOBaHKE) TIPH
' W3y4YEeHUH BEIIECTB U XMMUYECKHX SIBJICHUH; yMeHne c(hOPMYITUPOBATh MPOOJIEMY U MPEITIOKUTH ITyTH €€ peleHus
12.2 6e30racHoOl pabOThI C XUMUYECKUMH BEIECTBAMH, XUMUYECKOH MOCYION ¥ 1a00paTOpHBIM 000pyI0BaHHEM

MpaBWIaM¥ 0e30MaCHOrO OOPAIICHHUS C BEIIECTBAMHU, HCIOIB3YEMbIMH B TTOBCEIHEBHOM JKU3HH, MPAaBUIIAMU

123 TTOBEJICHUS B TEIIIX COCPEKCHUS 3M0POBBS H "oxpyxca}omeﬁ MIPUPOTHOM CPEIBI; TIOHNMAaHUE Bpena (OMacHOCTH)
BO3JICHCTBYS HA JKUBBIC OPTaHU3MBI ONPEACIEHHBIX BEIIECTB, CIOCOOOB YMEHBIICHUS M MPEAOTBPAIICHUS HX
BPEIHOTO BO3IECHCTBUS

13 Hanuume npakTHUeCKUX HABBIKOB IIAHUPOBAHUS U OCYIICCTBICHHUS CICIYIOIINX XUMUICCKUX KCIICPUMEHTOR:
131 U3y4YCHUE U ONMHUCaHUE (PU3MICCKUX CBOWCTB BEUICCTB; O3HAKOMJICHHE ¢ (PU3MICCKUMH U XUMUYCCKUMHU SIBJICHUSMU;
’ OITBITBI, WITFOCTPUPYIONIUE IPU3HAKY MTPOTCKAHMS XUMHUSCKUX PEAKIHI
13.2 U3ydeHue criocoOO0B pasJiesieHus cMecei
133 MOTYYEHHUE KUCIOPOIa ¥ U3YUCHHE €ro CBOMCTB; MOIYUYCHHE BOIOPOA U U3YUCHHUE €r0 CBOICTB; MOTYUYCHUE
’ YIJICKUCITOTO T'a3a U U3yYEHHE €ro CBOMCTB; MONYUYCHHUE aMMHaKa M U3y4eHHUE €r0 CBOIMCTB
134 MPUTOTOBJIEHUE PACTBOPOB C OMpeneIEHHON MacCOBOM 10JIeii pacCTBOPEHHOTO BEIeCTBa
135 NpUMEHEHHE WHIIUKATOPOB (JIaKMYyca, METUIIOpanka U GeHonTanerHa) s ONpeAeeHHs XapakTepa cpe/ibl B
' pacTBOpax KUCIIOT U IIeJIovei
UCCIIE/IOBaHHE U ONMCAHUE CBOWCTB HEOPTaHUUECKHUX BEIIECTB PA3JIMUHBIX KIIACCOB; 3y4YEeHHE B3aUMONEHCTBHS
13 6 KHCJIOT C METaJllIaMH, OKCHJIaMH MCTaJ1JIOB, paCTBOpI/IMbIMI/I u HepaCTBOpI/IMI)IMI/I OCHOBAHUAMMU, COJIAMU, l'lOJ'Iy‘ICHI/IC
’ HEPacTBOPUMbBIX OCHOBAHHWH; BHITECHEHUE OIHOI0 METaJlIa IPYTMM M3 pacTBOPA COJIH; UCCIIEAOBaHUE aM(pOTEPHBIX
CBOMCTB THAPOKCHUIOB AJIFOMUHHUS U IIMHKA
peleHne HKCIePUMEHTANIBHBIX 3a4a4 110 TeMaM: « OCHOBHBIE KJIACCHI HEOPTaHUYIECKUX COSANHCHUI,
13.7 «ONEKTPONUTHIECKAS TUCCOLUAINDY; « BaykHelIne HeMeTauTbl U MX COSTUHEHU; « BakHeHne MeTaIsl U UX
COCTMHCHUS
XUMHYECKHE IKCIIEPUMEHTHI, HIUTIOCTPHUPYIOIINE PU3HAKU POTEKAHUS PEaKLUi HOHHOTO 0OMEHa; KaueCTBCHHBIC
13.8 peaKiyy Ha MPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX MOHBI: XJIOPUA-, OPOMUJI-, HOAU-, CyIbdat-, pocdar-,
' KapOOHAT-, CUIIMKAT-aHHUOHBI, THIPOKCH/I-NOHBI, KATHOHBI aMMOHUSI, MarHUs, KaJIbIIMs, ATFOMUHUS, Kene3a (2+) u
kenesa (3+), meau (2+), IMHKA
14 YMmenue:
141 MIPENICTABISITH PE3YIBTAThI IKCIIEPUMEHTA B ()OpME BBIBOJIOB, JOKA3aTENbCTB, TPA(UKOB U TAOJHII 1 BBISBIISATH
' SMIHPUYECKHE 3aKOHOMEPHOCTH
142 YCTaHABJIMBATh CBSA3U MEX]y pealibHO HAOMIONaeMbIMUA XUMHYECKUMH SIBIICHUSIMH U TIPOLIECCAMU, TIPOUCXOMISIIIUMHE

B MaKpO- 1 MHKPOMHPE, OOBSACHATH IPUYUHBI MHOT000pa3Hs BELIECTB

IHEPEYEHb 2JIEMEHTOB COIEPKAHUS, IPOBEPAEMBIX HA OCHOBHOM TI'OCYJAPCTBEHHOM

9K3AMEHE IO XUMHNHA

Kog IIpoBepsieMblii JIeMEHT COlepPKAHUS
1 TIlepBoHauasbHBIC XUMUYECKUE TTOHITHUS

1.1 Yuctsie BemectBa U cMecH. CIocOOBI pa3eNieHus CMecei

1.2 ATOMBI M MONIEKYIBL. XUMHYECKHE eMeHThl. CHMBOIBI XUMHYECKHX 3JIEMEHTOB. [IpoCThIe U CIIOKHBIE BEIECTBA.

1.3 Xwumuueckas ¢popmyrna. BaneHTHOCTh aTOMOB XMMHUYECKUX 1eMeHTOB. CTeleHb OKHCIICHUS

14 3aKoH MOCTOSHCTBA cocTaBa BemecTB. OTHOCHTENbHAA aToMHasA Macca. OTHOCHTENbHAsI MOIEKYIsipHast Macca. MaccoBast 1omst
"’ XMMHYECKOTO 3JIEMEHTA B COCANHEHUH

15 KommuectBo BemecTsa. Monbs. MomsipHast Macca. MomnsipHBIA 006EM Ta30B. B3auMOCBsI3b KOMM4ecTBa, MacChl ¥ YuCiia
"~ CTPYKTYPHBIX €IMHHI] BEIIECTBA

16 du3nvecKkne 1 XUMHIECKUE SIBICHHUS. XUMHUUECKasl peakys 1 e€ MpU3HaKH. 3aKOH COXPAHCHMSI MAacChl BELIECTB. XUMUIECKHUE
" ypaBHEHHSA
2  Ilepnommueckwuii 3akoH n [lepnonndaeckas cucreMa xumudeckux anemeHToB [I.11. MenneneeBa. CTpoeHne aToMOB

21 Ieprnonmueckuii 3akoH. [leproguueckas cucteMa xuMmudecknx nemeHToB J[.1. Menneneesa. Ilepronst u rpynmnsl. duzndyeckuii
"~ CMBICI TIOPSIIKOBOTO HOMEpa, HOMEPOB TEPHO/IA ¥ TPYIIITHI HIIeMEHTa

29 Crpoenne atomoB. CocTaB aTOMHBIX siiep. M3oromel. DnekTpoHsl. CTpoeHHE MEKTPOHHBIX 000I09eK aTOMOB TepBBIX 20

XUMUYecKUX aeMeHToB [lepuoanueckoil cucremsl .M. Menneneena
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IIpoBepsieMblii 21eMeHT colePKAHUS

3aKOHOMepHOCTI/I B U3MCHEHHMH CBOMCTB XHUMHUYCCKHUX IJIEMESHTOB TNCPBLIX TpéX IEpUOa0B, KaJius, KaJIbIUA (paz[I/cha aTOMOB,
QJICKTPOOTPULATCIBHOCTHU, MCTAJINIMYCCKUX U HEMCTAJNIMICCKUX CBOfICTB) u ux COGZ[I/IHGHI/Iﬁ B COOTBCTCTBHH C ITOJIOXKCHUEM
OJICMCHTOB B HepHO}lH‘IeCKOﬁ CHUCTEMC U CTPOCHUCM HUX aTOMOB

CrpoeHue BeliecTna

Xumuueckas cBs3b. KoBaneHTHas (TIONSApHAS U HEMIOISIPHAS) CBA3b. DJNEKTPOOTPHUIATEIIFHOCTh XUMHYCCKUX 3JIEMEHTOB. MoHHas
CBA3b. MeTraanueckas CBsI3b

Tuner KPUCTATIIMYCCKUX peIJ_IéTOK (aTOMHaSI, HWOHHasd, MeTaJ’IJ’II/I‘IeCKaﬂ), 3aBUCHMOCTH CBOICTB BCIICCTBaA OT THUIIA
KpHCTaHJIPI‘IeCKOﬁ peIHéTKI/I n BHUJa XAMMYECKOH CBSI3H

Baxkneiimue MMPpEACTAaBUTCIIN HCOPIraHUYCCKUX BCUICCTB. Hemeramne! u ux COCANHCHUA. Meramisl 1 UX COCIMHCHUA

Kiraccudukanus ¥ HOMEHKIATYpa HEOPraHUYECKUX COSIMHEHHIA: OKCHIOB (COneo0pasyrolire: OCHOBHBIC, KUCTIOTHBIC,
amdoTepHbIe) U Heconeobpasyrolie; OCHOBaHHUiT (IENOYH 1 HEPACTBOPUMBIC OCHOBAHMS ); KUCIOT (KUCIOPOACOACPIKALINE U
OeCKUCITOPO/IHBIE, OMHOOCHOBHBIE 1 MHOI'OOCHOBHBIC); CONeil (CPemHUX U KUCIBIX)

dusnyecKkre U XUMHIESCKHE CBOHCTBA MPOCTHIX BEIIECTB-HEMETAIIOB: BOIOPO/a, XJI0pa, KHCIOpoa, cephl, a30ta, Gochopa,
yIieposa, KpeMHHUs

dusnuecKkue U XMMUYECKHEe CBONCTBA MIPOCTHIX BEIIECTB-METAIIJIOB: JIUTHS, HATPHsl, KaJIus, MAaTHUS U KaJbLUs, aTFOMUHUS,
xKese3a. DNEeKTPOXUMHUIECKHH Psil HaNpsDKeHUH METaJlIoB

du3ndecKrue 1 XUMUYECKHE CBOMCTBA BOAOPOIHBIX COCIMHEHUH HEMETAJIJIOB: XJIOpOBOAOPOAA, CEPOBOAOPOAA, aMMHUAKaA

dusnyeckre 1 XUMHYECKUE CBOMCTBA OKcuaoB HemeTaiwioB: cepsl (IV, V1), azora(ll, IV, V), docdopa(lll, V), ymepona(Il, IV),
kpemuusi(1V). [TomydeHne oKCUIOB HEMETAILIOB

Xumudeckue cBoiictBa okcunoB: MetaiuioB IA—IIIA rpynm, tuaka, meau(1l) u sxenesza(1l, I11). [Tomy4yenre okcHI0B METAIIOB

XUMHYECKHe CBOMCTBA OCHOBAHUI M aM(OTEPHBIX THIPOKCUIOB (Ha MpUMepe TMAPOKCHUIOB allFOMUHMS, JKelle3a, [IHKA).
[Mony4yeHue ocHOBaHMH M aM(OTEPHBIX THIPOKCHIOB

OO11Hie XMMUYEeCKHE CBONCTBA KHCIIOT: XJIOPOBOIOPOIHOM, CEPOBOIOPOIHOM, CEPHUCTOM, CEPHOM, a30THOM, GochopHOH,
KpEMHHEBOM, yroibHOH. OcoOble XUMHUYECKHE CBOWCTBA KOHIIEHTPUPOBAHHON CEPHOW M a30THO# Kucior. [lonmydenue Kucyior

OO1me xuMUUECKHe CBOICTBa cpeiHux coneid. [lonydeHue coneit

INonyuenue, cobupanue, paco3HaBaHUE BOIOPOAA, KUCIOPOAA, AaMMHUAKa, YITICKUCIIOro Ta3a B J1abopaTopuu
IonyueHne aMmMuaka, CEpHOM U a30THOM KHUCIOT B IPOMBIILIEHHOCTH. O6111e criocoObl MoTy4eHNs] METaJIIIOB
I'eneTnueckast CBsI3b MEXy KJIACCAMU HEOPTraHUYECKUX COCIMHEHUI

XHWMHYECKUE PEAKLIUU

Kiaccudukanus XuMH4ecKUX peakiyii 0 pa3InyHbIM MPHU3HAKaM: 10 YHUCIIY U COCTaBYy yYacCTBYIOIIMX B PEaKLUH BELIECTB, 110
TeroBoMY 3((HEKTY, 0 N3MEHEHHIO CTEIEHEH OKUCICHUS XUMUIECKHX JIEMEHTOB

TeruoBoii a3 ext XuMuUecKkol peakium, TEPMOXUMUYECKUE YPaBHEHHS. DK30- U SHIOTEPMHUUECKUE Peakiiu. TepMOXUMHUYECKHEe
ypaBHEHMS

OKHCIUTENTPHOBOCCTAHOBUTENbHBIE peakni. OKUCIUTENIN U BOCCTAHOBUTENH. [Iponecchl OKUCIEHNS U BOCCTAHOBJICHUS.
OneKTpOHHBIN OallaHC OKHUCIUTEILHOBOCCTAHOBUTEIBHON PeaKLiy

Teopust anexkrponuTHueckoil quccormanyu. Katrons!, aHHOHBI. DIEKTPOIUTHI U HEAEKTPONUTHL. CUIIbHBIE U clla0ble
anekTponuThel. CTENeHp AUCCOnUannu

Peaxinu noHHOrO 0OOMEHa. YCIOBUS MPOTEKAaHUS peaKInii HOHHOrO OOMEHa, TIOJTHBIE ¥ COKPAIIEHHBIC HOHHBIC YPaBHEHHS
peaxuuii

XYMHSA 1 OKpYKaroLas cpeaa

BemecTBa 1 MaTrepuainsl B IOBCEIHEBHOMN JKU3HM UenoBeka. be3onmacHoe NCmonb30BaHNE BEMIECTB U XUMHUYECKUX PEAKIMH B
naboparopun u ObITY. IlepBast HOMOIIL PU XUMHYECKUX OXKOTaX M OTPABICHUAX

XUMHYECKOe 3arpsA3HeHNE OKPYKAIOIIEH cpeabl (KUCIOTHBIE T0XK/IH, 3arPSI3HEHHE TTOYBHI, BO3/LyXa M BOJOEMOB), CIIOCOOBI €T0
npexoTBparienus [Ipenensras nomyctumas korneHTpaius serects (I1JIK). Porxs xumum B pereHnn SKOIOTHIeCKuX MpooiIeM.
Ycunenne mapHUKOBOro Y GeKTa, pa3pyHieHne 030HOBOTO CIIOS

[pumenenue cepsl, a3ora, Gocopa, yrrepona, KpeMHHUS U HX COSAUHEHHH B OBITY, MEAUIIMHE, TPOMBIIUICHHOCTH U CEJIbCKOM
xo3stiicTBe. [IpnMeHeHe METaIIOB U CIUTABOB (CTaNb, 9yr'yH, AIOPATIOMUHIN, OpOH3a) B OBITY M IPOMBITIZICHHOCTH UX
coenuHeHUi. [ToHATHE O KOPPO3UH METAILIOB, OCHOBHBIE CITOCOOBI 3aIlIUTHI HX OT KOPPO3HU

[IpuponHBIE UCTOYHHUKH YTIIEBOAOPOIOB (Yroiib, IPUPOIHEIH ra3, He(PTh), MPOMYKTH UX MepepaboTKH (OCH3HUH), UX PONb B OBITY U
TIPOMBIIIIIEHHOCTH

[lepBOHavaIbHBIE MTOHATHUS 00 OPraHIMYECKHX BEIIECTBAX KaK O COSIMMHEHMAX yriiepona (MEeTaH, 3TaH, 9THJIEH, alleTHUIIeH, 3TaHod,
IJIMLEPHH, YKCycHast kuciiora). ITorsaTie 0 OMoIornuecKy BaXKHBIX BEIIECTBAX: XKHUPaX, OeIIKax, YIIEBOAAX — U MX POIH B )KU3HH
YeJI0BeKa

Pacuérer:



Kon IIpoBepsieMBblii 1eMEHT COeP:KAHUS

7.1 1o popmMynaM XUMHUYECKHUX COETNHEHUH
7.2 wmaccel (MaccoBOM) IONTM pacTBOPEHHOTO BEIIECTBA B PacTBOpPE

7.3 10 XUMHYECKUM YpaBHCHHSIM

YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLUECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI JIJIA YYEHUKA

METOJUYECKUE MATEPUAJIBI UISA YYUTEJIA

HUPPOBBIE OBPAZOBATEJ/IBHBIE PECYPCbI U PECYPCbI CETU HUHTEPHET



