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Pabouas mporpamma mo yuebHoMy npeamery "Xumus" (0a30BbI ypOBEHb)
(1anee COOTBETCTBEHHO - TPOTrpamMma 1o XUMUH, XUMUS) BKITIOYAET MOSICHUTEIbHYIO
3aIUCKY, co/iep KaHue 00yueHUs, TNIAHUPYEMbIE PEe3YJIbTaThl OCBOCHUS MPOTPAMMBI
110 XMMUH, TEMAaTHYECKOE TUIAaHUPOBaHHE.

IosicHuTeaLHAA 3aNINCKA.

IIporpamMma 1o XuMHuu Ha ypOBHE OCHOBHOT'O 00111er0 00pa30BaHUs COCTaBIIEHA
Ha OCHOBE TpeOOBaHUII K pe3ylbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTEIbHOMN
IporpamMMbl OCHOBHOI'O o01ero odpa3zoBanus, npenacrasiieHHbx B @I'OC 000, a
TaKk)Ke Ha OCHOBE (enepanbHON paboueil MporpaMMbl BOCIHUTAHHUS U C YYETOM
KOHIIEMINK TpernofaBaHus ydeOHoro mpenmera "Xumusa" B 00pa3oBaTeNIbHBIX
opranuzanusax Poccuiickon @enepanumu.

IIporpaMmma 1o xumuM paszpaboTaHa € LENbI0 OKa3aHUS METOAMYECKOHN
MOMOIUIM YUYUTEIIO B CO3/IaHUU paboyell mporpamMmbl 0 y4eOHOMY HPEIMETY.

[Iporpamma 1Mo XuUMUU JaeT MpEJCTaBICHUE O IEJsIX, OOIIel cTpareruu
OoOy4eHMs, BOCHHTAHHS M Pa3BUTHUA OOYYAIOIIMXCS CPEICTBAMHU Yy4eOHOTO
npeaMeTa, yCTaHaBIMBAaET  00s3aTeNbHOE IpeIMETHOE COJIEpKaHHUE,
peaycMaTpuBaeT paclpeesieHue €ro Mo KiaccaM U CTPYKTYPUPOBAHHE IIO
pazienaM M TeMaM MPOrpaMMbl TIO XHMHH, ONPENETSET KOJIWYECTBEHHBIE U
KaueCTBEHHbIE XapaKTEPUCTUKHU coJiepKaHus, PEKOMEHTyEMYIO
MOCJICIOBATEIPHOCTh ~ M3YYEHHUS XHUMHH C YY9eTOM  MEXKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTHKH y4eOHOTO Tporiecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarouIuMXxcsi, OMNpPEAeNseT BO3MOXKHOCTH TMpeaMera s
peanu3aiuu TpeOOBaHMM K pe3yJbTaTaM OCBOCHMS OCHOBHOWM 00pa3oBaTelbHOMU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMsl, a TaKke TPEOOBAHUN K
pe3ynbrataMm oOy4YeHHUSI XUMUW Ha YPOBHE IIEJICH N3YUEHUS MPeaMeETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETLHOCTH OO0YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/IepKaHMS.

3HaHWE XUMHUU CIY)KAT OCHOBOW i1 (HOPMHUPOBAHHUS MHPOBO33PCHUS
00ydJaromerocs, ero MpeACTaBICHUH O MAaTEPHAIBPHOM €IWHCTBE MHpPA, BAKHYIO
pOJIb UTparOT (OpPMHUPYEMbIC XMMHEH TMPEICTABICHUS O B3aUMOIIPEBPAIICHUSIX
DHEPIUU W 00 SBOJIIOIIMHU BEIISCTB B IPHUPOJE, O IMYTAX PEIICHUS TI00aTBHBIX
npoOJieM YCTOWYMBOIO Pa3BUTHS YEJIOBEUECTBA - CBHIPhEBOM, JSHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3yuenue xumuu:

CIOCOOCTBYET  pealu3alii  BO3MOXXHOCTEH  JUIsl  CaMOpa3BUTHUS U
dbopMupOBaHUs KYJIbTYPhI JIMYHOCTH, €€ 0011Iel U (PYHKIIMOHATILHON I'PaMOTHOCTH;
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BHOCHUT BKJaJ B (pOpMHpOBAHHE MBIIUIEHUS U TBOPYECKUX CIOCOOHOCTEH
oOyyaroluxcs, HaBBIKOB HX CaMOCTOSITENIbHOM Yy4eOHON  JeATEeIbHOCTH,
HKCIEPUMEHTAIbHBIX W HCCICNI0BATEIbCKUX YMEHUH, HEOOXOIMMBIX Kak B
MIOBCEIHEBHOM JKM3HHU, TaK U B IPOPECCUOHATIBHON AESITENbHOCTH;

3HAaKOMHUT CO CHGHH(bHKOﬁ HAY4YHOI'O MBINUICHUA, 3aKJIaAbIBACT OCHOBBI
OCJIOCTHOI'O B3TJI1Aa HAa CAMHCTBO IIPUPOALI K YCTIOBCKA, ABJLCTCA OTBCTCTBCHHBIM
9TaIlOM B (l)OpMI/IPOBaHI/II/I €CTGCTB€HHO-HaquOﬁ I'paMOTHOCTH 06yqa}01uﬂxc;1;

CHocoOCTBYeT (OPMHUPOBAHHUIO IICHHOCTHOTO OTHOIIECHUS K €CTeCTBEHHO-
HAy4YHBIM 3HAHUSAM, K IIPHPOJIC, K YCIIOBEKY, BHOCUT CBOW BKJIAJ] B 3KOJOTHYCCKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBiieHUs B OOYyUYEHHHM XUMHUH 00eCIeYMBAIOTCS CrenupuKoi
colepKaHUsl ~ y4eOHOro  MpeAaMeTa, KOTOpbI  SBIAETCA  MEAArOrMYeCKH
aJanTUPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XMMHH Ha ONPEEICHHOM ATane ee
pa3BUTHSL.

Kpr XMMHHN Ha YPOBHC OCHOBHOI'O O6I[IGFO 06pa3OBaHI/ISI OPHUCHTHPOBAH Ha
OCBOCHHC O6y‘-IaI-OIHI/IMI/IC5I CUCTCMBI IICPBOHAYAJIBHBIX MOHSATHH XUMHHU, OCHOB
HCOpI QHUYECKONM XUMHUM H HCKOTOPBIX OTACJIBHBIX 3HAYUMBIX MOHSITHHI
opr AHUYCCKON XMMHUH.

CrpyKTypa coaepkaHusi MporpaMMbl M0 XMUMHUU CPOPMHUpPOBAHA HA OCHOBE
CUCTEMHOI0O IoAXoAa K ee n3ydeHnro. CopeprkaHue CKIIAJbIBACTCS U3 CUCTEMBI
MOHATUH O XUMUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMBI TOHATUI O XUMUYECKOU
peakuuu. OO€ 53TH CHUCTEMBI CTPYKTYpPHO OPraHHU30BaHbl 1O MPUHLHUILY
MOCJIEIOBATEIBHOIO Pa3BUTHS 3HAHUI HA OCHOBE TEOPETHUECKHUX MPEICTaBICHUI
Pa3HOT0 YPOBHS:

ATOMHO-MOJICKYJISIPHOTO YUYEHHS Kak OCHOBBI BCET'O €CTECTBO3HAHUS;
[Tepnoanueckoro 3akona J[.1. MeHneneeBa kak OCHOBHOTO 3aKOHA XMMUU;
YYEHUS O CTPOCHUHU aTOMa U XUMHUYECKOU CBA3H;

IpEACTaBICHUM 00 AIEKTPOJMTHICCKON JUCCOITMAIINH BEIIECTB B paCTBOPAX.

Teopernueckue 3HaHUS PACCMATPUBAKOTCS HA OCHOBE OMIIMPUYECKHU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEIOBATENBHO OT OJJHOTO
YPOBHSI K IPyTrOMY, BBITIOJIHSSI PYHKITUN OOBSICHEHUS U IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHHUS U BO3MOKHOCTEN MPAKTUYECKOTO ITPUMEHEHUS U TIOJIYUYECHUS N3YYaeMbIX
BEILIECTB.

OcBoeHue mporpaMmbl IO XUMHH  CIOCOOCTBYEeT  (DOPMUPOBAHUIO



IIPEACTABICHNS] O XMMHYECKOM COCTABIIAIOIIEH HAYyYHOW KapTUHBI MUpa B JIOTHKE
€€ CUCTEMHOM PUPOJbI, HIEHHOCTHOIO OTHOIIEHUS K HAYYHOMY 3HAHUIO U METOJaM
MO3HAHUS B Hayke. VM3yueHne XMMHUU MPOUCXOJUT C MPUBICYECHUEM 3HAHUU U3
paHee U3y4deHHbIX y4eOHbIX mpeameToB: "Oxpyxkaromuit mup", "buonorus. 5 - 7
kiaccsl" u "®uznka. 7 knacc'.

[Ipy wW3y4yeHMM XUMHM [POUCXOJUT (POPMHUpPOBAHUE 3HAHUM OCHOB
XMMHUYECKON HayKu Kak 00JacTH COBPEMEHHOIO €CTECTBO3HAHMS, MPAKTHYECKON
JIESITEIbHOCTH YeJI0BEKa M KaK OJTHOTO M3 KOMIIOHEHTOB MUPOBOH KyJIbTYpHhI. 3a7aua
y4e0HOro MpeaMeTa COCTOUT B (DOPMHUPOBAHMM CHUCTEMbl XMMHUYECKUX 3HAHHUH -
BaXHEHIINX (PAKTOB, MOHITHIA, 3aKOHOB M TEOPETUUECCKUX MOJIOKECHUM, JOCTYITHBIX
0000IIEeHNIT MHPOBO33PEHUECKOTO XapaKTepa, S3bIKa HAayKd, B MPHOOIICHHUU K
HAyYHBIM METOJIaM TMO3HAHUS MPU M3YYCHHUU BEIIECTB M XUMUYECKUX PEaKIuil, B
(GbopMUPOBAHNY U PA3BUTUU TTO3HABATEIBHBIX YMEHHUM U UX IPUMEHEHUH B Y4EOHO-
NO3HABATEJIbHON U y4yeOHO-UCCIIEI0BATENbCKOM AESITENIbHOCTH, OCBOCHUHU MPaBHUII
0€e3011acHOro 0OpaleHMsl C BEUIECTBAMH B IIOBCEHEBHON KU3HU.

HpI/I HN3YyUCHHUHU XUMHH Ha YPOBHC OCHOBHOI'O 06IHGFO 06pa30BaHI/ISI Ba’XKHOC
3HAa4YCHUC HpI/IO6peJII/I TaKMC LCJIN, KaK:

(1)OpMI/Ip0BaHI/IC HHTCIUUICKTYAJIBbHO paBBHTOﬁ JIMYHOCTH, rOTOBOM K
CaM006pa30BaHI/IIO, COTPYAHHUYICCTBY, CaAMOCTOATCIIbBHOMY IIPUHATHIO pGIHGHHﬁ,
CITOCOOHOI AJJalITHPOBATHCA K 6I>ICTp0 MCHAKIIUMCS YCIIOBHAM JKU3HH,

HaIlPaBJIEHHOCTh OOYYEHHSI HA CUCTEMATUYECKOE MPHUOOIICHHE 00yYaroIIMNXCs
K CAMOCTOSITEJIbHOM MO3HABATEIbHOMN NeATENbHOCTH, HAYYHBIM METOJIaM NTO3HAHUS,
(bopMHPYIOLIIUM MOTHUBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

oOecrieyeHne YCJIOBUHM, CIOCOOCTBYIOIIMX MPUOOPETEHHIO OOYyHarOIIUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIONINX YHHUBEPCAIbHOE 3HAYCHUE MIJIs
pa3IMyYHBIX BUIOB JESTEIBHOCTH;

dbopmupoBanue  o0mield  (PYHKIIMOHAILHOW W €CTECTBEHHO-HAYyYHOU
IrPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH U OICHUBATh SIBJICHUS
OKPYXAaIOIEr0 MHpA, MCIOJIb3YsS 3HAHWS W OMBIT, MOJIYYCHHBIC MPU N3YYCHHUH
XUMUH, MPUMEHSITh UX MPU PEIICHUH MTPOOJIEM B ITOBCETHEBHOM KU3HU U TPYAOBOU
NEeSATEeTbHOCTH;

dbopmupoBaHre y 00YUaAIONMIUXCS TYMaHUCTUUECKUX OTHOIIECHUH, TTOHUMaHUS
IIEHHOCTH XUMHUYECKUX 3HAHUU ISl BBIPAOOTKH SKOJIOTHMYECKU IeJIecO000pa3HOTO
MOBEJICHUsI B OBITY W TPYAOBOM JAEATEIBLHOCTH B IEISX COXPAHEHHUS CBOETO
310POBbS ¥ OKPYKAIOILIEW ITPUPOTHON CPEIbI;,

pa3BUTHE MOTHBallMM K OOYYEHHIO, CIOCOOHOCTEM K CaMOKOHTPOJIIO U
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CAaMOBOCITUTAHMIO HAa OCHOBE YCBOGHMsI OOILEYENIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpPOGWMISI U HAMPABICHHOCTH JATBHEUIIETO
oOy4eHus.

OG6iee yucI0 YacoB A1l M3ydeHus XuMuu - 136 yacos: B 8 kitacce - 68 yacoB
(2 yaca B Hezeno), B 9 kinacce - 68 yacoB (2 yaca B HEJICIIIO).

Conep:xkanue o0yyenusi B 8 kiacce.
[lepBoHavaibHbIE XUMUUECKUE TOHATHS.

[Ipenmer xumun. Pomp XuMHM B )KM3HU 4Y€JIOBEKA. XUMHUSI B CUCTEME HAyK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATPEraTHOE COCTOSTHUE
BemlecTB. [loHsiTHe 0 MeTojax Mo3HaHUS B XUMHUU. UHCThIE BEHIECTBA U CMECH.
CriocoObI pa3aeieHust CMECEi.

ATOMBI M MOJICKYJIBI. Xumuyeckue 3JaeMeHThl. CHMBOJIBI XHMHUYCSCKHX
QJICMCHTOB. HpOCTLI@ H CJIOXXHBIC BCIICCTBA. ATOMHO-MOJ’IGKYJISIPHOG YUCHHUC.

XumMuueckas (bOpMYJIa. BajieHTHOCTH aTOMOB XUMHUYECKHX DJIEMEHTOB. 3aKOH
IIOCTOAHCTBA COCTaBa BCIICCTB. OtHocuTenbHasg aToMHas macca. OTHOCUTEIbHAS
MOJICKYJIAApHAA Macca. MaccoBas J0JI1 XUMHYCCKOI'O 3JICMCHTAa B COCAMHCHUH.

KomuuectBo BemectBa. Monb. MossspHast macca. B3anMoCBs3b KOJIMYECTBA,
MacCchl M 4YHCJa CTPYKTYPHBIX €IMHHI] BemiecTBa. Pacuersl mo dopmMmynam
XUMUYECKUX COCTMHEHUM.

duznyeckre U XUMHYCCKUE SBIICHUS. XUMHYECKash PEaKus U €€ TMPU3HAKH.
3aK0H COXpaHEHHsI MacChl BEIIECTB. XUMWYECKHe ypaBHeHUs. Knaccudurarms
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEeHUS, 3aMEIIeHUsI, 0OOMEHa).

XUMHYECKHUMN IKCIIEPUMEHT: 3HAKOMCTBO C XMMUYECKOW MOCYI01, TpaBUIaMu
paboThI B 1a00paTOpUU U IprUeMaMu OOpalieHus ¢ 1a00paTOpHbIM 000pYAOBaHUEM,
U3Y4YeHUE U OonucaHue (PU3MUECKUX CBOMCTB 00pa3ll0OB HEOPTaHUYECKUX BEUIECTB,
HaOmoeHne Gpu3nueckux (TUIaBJIeHUE BOCKA, TasHUE JIbJa, PACTUPAHKUE caxapa B
CTYINIKE, KHWIIGHHE€ W KOHJIGHCAllUs BOJbI) M XHUMHUYECKHX (TOpEHUE CBEYH,
MPOKAJIMBAaHUE MEIHOW MIPOBOJIOKH, B3aUMOJICHCTBIE Meja ¢ KUCIIOTOM) SIBIICHUH,
HAOJNIOZICHWE ¥ ONHUCAHWE TPU3HAKOB TMPOTEKAHUS XUMHYECKUX PpPeaKIuit
(pa3noxeHue caxapa, B3aUMOJICMCTBHE CEPHOW KHUCJIOTHI C XJIOPHAOM Oapws,
paznoxenue ruapokcuna meau (II) mpu HarpeBaHuu, B3aMMOJECHCTBUE Keje3a ¢
pactBopoM conu meau (II), n3ydenne crnocoOoB paszzaesieHus cMeceid (C TOMOIITBIO
MarHuTa, (uiIbTpoBaHWE, BBIMAPUMBAHME, JUCTWIUIALUA, XpomaTtorpadus),
MIPOBEICHUE OYMCTKU MOBAPEHHOW COJIM, HAOIIOJEHUE M OMHUCAHUE PE3yIbTaTOB
MPOBEICHUS OIbITa, WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHHS MaccChl, CO3JaHUE
Moeield MOJIEKYJ (IIapOCTEPIKHEBBIX ).



Baxnenmue npeacTaBUuTeNM HEOPraHNYECKUX BELIECTB.

Bo3ayx - cmech razos. CoctaB Bo3ayxa. Kucnopon - sinemMeHT U mpocToe
BemecTBo. Haxoknenue kucimopoia B Tpupoae, (U3MUYECKHE U XUMHUYECKUE
cBoiictBa (peakuuu TopeHusi). Oxcunbl. [lpumenenue xkucnopona. CrocoOsbl
MOJIyYeHHUs] KHUCIopofa B JabopaTOpuu W NPOMBIIUIEHHOCTU. Kpyrosopor
KHciopoa B mpupoje. O30H - auioTpoIiHas MoAUGUKaIUS KUCTIOpoa.

TemmoBoit 3pdexT XUMHUECKON peakIuHu, TePMOXUMHUYECKHE YpaBHEHUS,
9K30- W DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroiab M METaH. 3arpsA3HEHUE
BO3]lyXa, YCWJICHHE MMTAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon - anemeHT u ipoctoe Beniectso. Haxoxaenue Bogopoa B npupose,
buznyecKre u XUMHYECKHUE CBOMCTBA, IPUMEHEHUE, CIOCOObI osyueHus. Kucioter
Y COJIH.

MounsipHbIi 00beM Ta30B. PacueTsl 10 XUMUYECKUM YPaBHEHUSM.

dusnyeckue CBOWCTBA BOJbl. Boaa kak pactBoputenb. PacTBOpHL.
HacekllieHHble 1 HEHACBIIIEHHBIE PACTBOPBHI. PacTBOPHUMOCTH BEWIECTB B BOJE.
MaccoBas 10Jig BELIECTBA B pacTBOpPE. XMMHUYECKUE CBOMCTBa BOAbI. OCHOBaHUS.
Posb pacTBOpPOB B MPUPOJI€ U B KU3HU 4desioBeKka. KpyroBopoT BObI B IPUPOJIE.
3arpsi3HeHUE TPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanus Heoprannueckux coenuHeHuid. Oxcuawl. Krnaccudukamms
OKCUJIOB:  coseoOpasyromiue (OCHOBHBIE, KHCJIOTHBIC, aM@OTepHbIe) U
HecosneoOpazyronue. Homenknatypa oxcugoB. Du3nyeckue U XHUMHYECKHE
CBOMCTBA OKCUJIOB. [lomyueHnne okcuaos.

OcHoBanusa. Kraccudukanus OCHOBaHMM: IIETOYM W HEPACTBOPUMBIE
ocHOBaHusA. HomeHkiarypa ocHoBaHuil. PU3WUECKHE U XUMHYECKHE CBOMCTBA
ocHoBaHuU. [TosryyeHne oCHOBaHUM.

Kucnotel. Knaccupukauus xkucnor. Homenknarypa kucior. Ousnyeckue u
XAMHUYECKUE CBOWCTBA KHUCIOT. Psan aktuBHocTM MetaiuioB H.H. bekerosa.
[TonydyeHue KUCIOT.

Conu. HoMeHknaTypa conen.
DOU3NYECKre U XUMUYECKHUE CBOMCTBA coJiel. [losryueHue cosiei.
I'eneTnueckas CBsI3p MEXKIY KIaCCAMU HEOPTraHUYECKUX COCIMHEHUM.

XUMUYECKHN HAKCHEPUMEHT: KayeCTBEHHOE OMNPEACIICHUE COACPKAHUS
KHCIIOPOJIa B BO3AYXE, OJIYYCHHE, COOMpaHUe, pacTiO3HABAHUE U U3yUYEHUE CBOMCTR
KHCJIOpO/a, HAOIOJEHWE B3aMMOJCHCTBUSI BEIIECTB C KHUCIOPOAOM U YCJIOBUS
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BO3HMKHOBEHUS W MPEKpaIeHus: ropeHus (mokapa), 03HaKOMJIEHHE ¢ 00pa3iamMu
OKCUJIOB U OINKCAHHE WX CBOWCTB, MOJy4YCHHE, COOMpaHHE, pPACIIO3HABAHUE U
U3y4YeHUE CBOMCTB BOJIOpoJa (TOpeHHuE), B3aUMOJEHCTBUE BOJIOPOJA C OKCHUIIOM
menu (II) (Bo3MOXKHO HCIIOIB30BaHUE BHICOMATEPHAIOB), HaO0IeHHE 00pa3IoB
BEIIIECTB KOJMYECTBOM | MOJb, HCCIIEJOBaHHE OCOOCHHOCTEH pPacTBOpPEHUs
BEIIECTB C pa3JIMYHOM PacCTBOPUMOCTHIO, MPUTOTOBJICHUE PACTBOPOB C
OTIpEJICTICHHOW MAacCOBOM JI0JIel PAaCTBOPEHHOIO BEIIECTBA, B3AUMOICHCTBUE BOIbI
c MerauiamMud  (HaTpueM W KaublMeM)  (BO3MOXKHO  HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB),  UCCIEIOBAHME  OOpa3llOB  HEOPraHUYECKUX  BEIIECTB
pa3TUYHBIX KJIACCOB, HAOIIOIEHNE U3MEHEHHUS OKPACKH MHIUKATOPOB B PaCTBOPax
KUCJIOT W TIesovel, u3ydeHue B3aumojierctBusi okcuga menu (II) ¢ pactBopom
CEpPHOM KHUCJIOTHI, KUCIOT C METaJUlaMH, peaklWil HeWTpanu3aluu, MOJy4eHUe
HEPACTBOPUMBIX OCHOBAHHUM, BHITECHEHUE OJHOTO MeTajula JAPYTHMM U3 pacTBopa
COJIM, pEHICHUE SKCIEPUMEHTANbHBIX 3a7ad Mo TeMme "Baxkneilmue Kiaccel
HEOPTaHUYECKUX COCIUHEHUI".

ITepunoanyeckuii 3akoH u Ilepuoguueckas cucTeMa XMMHUYECKUX SJIEMEHTOB
JHA.N. MenneneeBa. CTpoeHHE aTOMOB. XHUMHUYECKas CBs3b. OKHUCIUTEIBLHO-
BOCCTaHOBUTEJIbLHBIC PEAKIINH.

[lepBple TONBITKM KiIacCU(UKALMM XUMHUYECKUX 31eMeHTOB. [loHsiTHE O
IpyNNax CXOJHBIX 3JEMEHTOB (ILIEJIOYHbIE U IIEIOYHO3EMEIbHBIE METAUIbI,
rajioreHbl, HHEPTHBIE ra3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCUIBI
Y THJIPOKCHUJIBI.

[lepnogmueckuit 3akoH. [lepromnueckas cucTeMa XMMHUYECKHX JJIEMEHTOB
AWM. MenneneeBa. KoporkonepuogHas W JJIMHHONEpHOAHAs  (HOPMBI
[Tepronnueckoit cuctembl xumudeckux 3neMeHToB .M. Menaeneesa. [lepuoabl u
rpynmbl. @U3NYECKAN CMBICI MOPSAAKOBOTO HOMEPA, HOMEPOB IEPUOJA U TPYIIIBI
DIIEMEHTA.

Crpoenue atroMoB. CoctaB aToMHBIX fanep. M3oromnel. DnekTponbl. CTpoeHue
AJNIEKTPOHHBIX ~ 000JI04eK aToMOB TepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
ITepuonnueckoin cucrembl .M. MenneneeBa. XapakTepuCTHKAa XHUMHUYECKOIO
AJIEMEHTA M0 ero nosoxeHuro B [lepuoanyeckoit cucreme /I.M1. Meneneesa.

3aKOHOMEPHOCTH M3MEHEHHUs paJuyca aTOMOB XUMHYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPYIIIaM U MEpUOJIaM. 3HaYEHUE
ITepunonnueckoro 3akoHa u Ileproandeckon CUCTEMbl XUMUYECKUX DJIEMEHTOB TS
pa3BuTus HayKu U npakTuku. J[.J11. Mennenees - ydeHbIN U IPaKJaHUH.

Xumudeckass cBs3b. KoBaneHTHas (ToyisipHass W HEMOJIIPHAsl) CBSA3b.
DJIEKTPOOTPULIATELHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.



Crenenn OKHUCJICHUA. OKHCIIUTEIIFHO-BOCCTAHOBUTEIILHBIE peaKnum.
HpOHCCCBI OKHCJICHHS M BOCCTAaHOBJICHUS. OKMCIMTENIN U BOCCTAHOBUTEIIN.

XUMHYECKUMN OKCIICPUMCHT. H3YUYCHHUC 06p33HOB BCIICCTB MCTAJINIOB H
HEMCTAJIIIOB, BSaHMOHCﬁCTBI/IG I'MAPOKCHAa INIHWHKAa C pPacTBOpaMHu KHCIOT H
HICJ'IO‘ICﬁ, IMPOBCACHUC OIIBITOB, HW/UIIOCTPHUPYIOIONUX IIPUMCPBI OKHCIUTCIIBHO-
BOCCTAHOBUTCIBHBIX peaKuHﬁ (FOpCHI/Ie, PCaKINU Pa3JI0KCHUA, COGI[I/IHGHI/IH).

MG}KHpCI[MCTHI)Ie CBJ3H.

Peasmszanust MeXnpeaMETHBIX CBA3CH INPU W3YyYEHMM XMMUM B 8 Kiacce
OCYILIECTBIISIETCS. 4YE€pe3 HCIOJb30BaHUME KaK OOIIMX €CTECTBEHHO-HAy4YHBIX
IIOHATHUM, TAK W MOHATHM, SIBISIOIIUXCS CUCTEMHBIMM IS OTAEIBHBIX IIPEAMETOB
€CTECTBEHHO-HAYYHOI'0 IIUKJIA.

OO0mure ecTecTBEHHO-HAy4YHbIE MOHSATHUS: HAy4YHbIA (DAKT, TUIIOTE3a, TEOPUS,
3aKOH, AaHaJU3, CHHTE3, Kiaccu(ukanusi, NEePUOJUYHOCTb, HAOJIIOJEHUE,
DKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®du3uKa: MaTepus, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIU, U30TOIIbI,
PaIoOaKTUBHOCTb, MOJIEKYJa, JJICKTPUUYCCKHM 3apsji, BEIIECTBO, TEJO, 00BEM,
arperaTHoe COCTOSIHME BeEIIecTBa, Ta3, (U3WYECKUE BEIWYMHBI, CIUHHUIIBI
HM3MEpPEHMS, KOCMOC, TIJIaHEThI, 3B€3/1bl, COJIHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapochepa, MuUHEpabl, TOPHBIE TOPOJIbI, TTOJIE3HBIC
HCKOMaeMbIe, TOTUIUBO, BOJIHBIE PECYPCHI.

Copnepxanue o0yuenust B 9 Kiacce.
BeniecTBo u xumuyeckasi peakiusi.

[lepnonmueckuit 3akoH. Ilepromnueckas cucTeMa XMMHUYECKHX JJIEMEHTOB
JI.N. MenneneeBa. CTpoeHrE aTOMOB. 3aKOHOMEPHOCTH B WU3MEHEHUU CBOMCTB
XUMHUYECKUX JIEMEHTOB IEPBBIX TPEX NEPUOIOB, KM, KAJIBLIHAS U X COCINHEHNN
B COOTBETCTBUM C IIOJIOKEHUEM DJJEeMEHTOB B llepuonnueckon cucreme u
CTPOCHHUEM UX aTOMOB.

CtpoeHue BelllecTBA: BHUJIbI XUMHUYECKON CBS3WM. THUIBI KPUCTAIIUUYECKUX
PEIIETOK, 3aBUCUMOCTb CBOWMCTB BEIIECTBA OT THIIA KPUCTAJNIMYECKON PEIICTKH U
BUJIa XUMHYECKOM CBS3H.

Knaccudukanus u HOMEHKIATypa HEOPTAaHMYECKHX BEIIECTB. XUMHUYECKUE
CBOMCTBA BENIECTB, OTHOCSIIUXCA K Pa3JIMYHBIM KJIacCaM HEOPraHUYEeCKHUX
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CO@I[HHGHHﬁ, TCHCTHUYCCKAA CBA3b HCOPIraHNYCCKUX BCIICCTB.

Knaccudukanus XuMrU4ecKuX peakiuid Mo pa3IMyHbIM MPU3HAKAM (T10 YUCITY
U COCTaBy YYAaCTBYIOIIMX B PEAKIMM BEHIECTB, MO TEIIOBOMY 3(deKkTy, 1o
U3MEHEHHIO CTETNeHEeH OKHUCIEHUs XMMHYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U IHIAOTEPMHUUECKUE PEAKIUU, TEPMOXUMUYECKUE
ypaBHEHUSI.

[Tonsatre o ckopocTd XuMmMu4yeckor peakiuu. IloHarne o0 oOpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peaknusiX. [IOHSITHE O TOMOTEHHBIX M TE€TEPOTECHHBIX
peakuusx. [lonsarne o karanuse. [loHsTHE 0 XMMHYECKOM paBHOBECUU. DAKTOPHI,
BIIMSIFOIIME HA CKOPOCTh XUMHYECKOW pEAKIUU MU TOJOKEHUE XUMHUYECKOTO
pPaBHOBECHSL.

OKHCIIUTENTPHO-BOCCTAHOBUTEIIBHBIE ~ PEaKUWH,  DJIEKTPOHHBIA  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON peaKuuu. CocraBienue YPaBHEHUI
OKHUCIIUTEIIBHO-BOCCTAHOBUTEBHBIX ~ PEAaKIUH C  HCIOJIb30BAaHUEM  METOJa
3JIEKTPOHHOT'O OaaHca.

TGOPI/ISI BHCKTpOHHTH‘IGCKOﬁ Jucconuranuu. SHGKTpOJII/ITBI N HCOJICKTPOJIUTEI.
KaTI/IOHBI, aHUOHBI. MexaHu3M Aucconrannu BCUICCTB C PA3JIMYHBIMH BHJIaMH
XUMHUYECKOM cBs3u. CTeNneHb JUuCCconuranmnu. CunbHbIC U clTadbIe QJICKTPOJIUTEI.

Peakuun noHHOro oOMeHa. Y clIOBHS IMPOTEKaHUS peaKIuii HOHHOTO OOMeHa,
MOJHBICE W COKpalllcHHbIE HOHHBIC YypaBHEHMs peakiuid. CBoilcTBa KHCIOT,
OCHOBAHUM U COJIEN B CBETE MPEACTABICHUM 00 3JIEKTPOJIUTUUECKOMN TUCCOINAIUU.
KauecTBeHHbIE peakiuy Ha MOHBI. [IoHsATHE O THIpONIH3E CoNEl.

XVWMHYECKUH SKCIIEPUMEHT: O3HAKOMJICHHE C MOJACISIMH KPHCTALTHYCCKUX
pPEIIETOK HEOPTAaHUYECKUX BEIIECTB - METAJJIOB M HEMETAJIJIOB (rpadurta U anmasa),
CJIOKHBIX BEIIECTB (XJIOpUIA HATpHUs), UCCICIOBAHUE 3aBUCUMOCTH CKOPOCTH
XUMUYECKON pEeaKIMu OT BO3JACHCTBUSA PA3IMYHBIX (PAKTOPOB, HCCIICIOBAHUE
AJIEKTPOIIPOBOJIHOCTH PACTBOPOB BEIIECTB, TMpOIECcCa JUCCOIUAIMU  KHUCIOT,
miesioyel u cosieid (BO3MOXHO HCIIOIh30BAHUE BUIEOMATEPHANIOB), MPOBEICHUE
OTIBITOB, WJUTFOCTPUPYIOUIUX MPU3HAKK TMPOTEKAHUS PEaKIMii MOHHOTO OOMEHa
(oOpazoBaHue ocangka, BBIICICHHE Ta3a, o0O0pa30BaHHE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBHUTENBHBIX  PEaKIui
(ropeHue, peakiuu pasIoKEeHHs, COCTUHEHUs), PACTIO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C TIOMOIIBI0O KA4YECTBEHHBIX pEaKIUi HAa HOHBI, pEIICHUE
AKCIIEPUMEHTAJIBLHBIX 3a]1a4.

Hemeramnsl n ux COCIUHCHUA.

OO6miass xapaktepuctuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHBIC CTereHn OoKuciaeHus. CTpoeHHE M (PU3HUECKHE CBOMCTBA MPOCTHIX
9



BEILECTB - FaJJOr€HOB. XMMUYECKHUE CBOMCTBA HA IPUMEPE XJI0pa (B3aUMOAECICTBUE
C MeTaJUlaMM, HEMeTajlaMu, Iueiaouyamu). XiopoBojopon. ConsiHas KHCIOTa,
XUMHUYECKHME CBOWCTBA, IIOJy4YyeHUE, NpHUMEHEeHue. JleincTBue Xijopa H
XJIOPOBOZOPOJA HAa OpraHU3M YeJIoBeKa. BakHeWIre XJIOpUIbl U UX HaXOKJICHUE B

npUpoe.

O6mias xapakrepuctuka siemMeHToB VIA-rpynmbl. OCOOCHHOCTH CTpOEHUs
aTOMOB, XapaKTEPHbIC CTEIIEHNU OKUCIICHUSI.

Crtpoenue n ¢u3HUECKHEe CBOMCTBA MPOCTHIX BEIIECTB - KUCIOPOAA U CEPHI.
AnnoTporHble MOAU(PUKAIIMKM KUCIOPOAa U Cephl. XMMHYECKHE CBOMCTBA CEPHI.
CepoBomopo, cTpoeHue, GU3NIecKue U XUMHIeCcKue cBocTBa. OKCHIIBI Cephl Kak
MIPEACTaBUTENN KHUCIOTHBIX OKCUAOB. CepHast KUCIOTa, PU3HICCKUE K XUMUICCKUC
cBOiicTBa (0OmMEe Kak TMpEeACTaBUTENS Kiacca KHUCIOT U CHenupuIecKue).
XWMHYECKUE PEaKIiH, JeKAIIHe B OCHOBE MPOMBIIIIEHHOTO CIIOC00a MOTyYeHUs
cepHoit kucioThl. [Ipumenenue. Conu cepHOI KUCTOTHI, KAUECTBEHHAs PEaKIIMsl Ha
cynb(dar-uoH. HaxoxleHue cepbl U €€ COCAMHEHHN B Mpupojae. XUMUYECKOE
3arpsi3HEHUE OKPY’KAIOIIEeH Cpelbl COCIMHEHUSIMH Cephbl (KUCIOTHBIC JOXKIH,
3arpsi3HEHHE BO3/IyXa M BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OO6miast xapakTepucTHKa 3JIeMEHTOB VA-rpynmbl. OCOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTEPHBIE CTEIIEHH OKUCIICHUSI.

A3oT, pacnpocTpaHeHUEe B MpUpoje, GU3NUYECKUEe U XMMUYECKHE CBOWCTBA.
KpyroBopot azora B mpupojie. AMMHUaK, ero pu3nueckue u XMMUUECKHUE CBOMCTRA,
noiayuyeHue u npumeHeHue. Colu aMMOHUS, UX (PU3NUECKHE M XUMUUYECKHUE
CBOICTBa, NMpuMeHeHuEe. KadyecTBeHHas peakius Ha HOHbI aMMOHMS. A30THasd
KHCJIOTa, €€ ToJiydeHue, (U3nyeckue M XHUMHUYECKUE CBOWMCTBa (0OIIuMe Kak
MpPEeACTaBUTENS Kiacca KUCIOT U crieuuduueckue). Mcnoap30BaHre HUTPATOB U
coJiell aMMOHMS B KaU€CTBE MUHEPAIbHBIX YI00OpeHn. XUMHUUECKOE 3arpsi3HEHUE
OKpY’)Karolel cpeabl COEAMHEHUSMH a30Ta (KUCJIOTHBIE JOXKIW, 3arpsi3HEHUE
BO3]lyXa, TOYBBI U BOJOEMOB).

docdop, amnorponssie Moaudukanuu docdopa, GuznuecKrue U XUMHUIECKUE
cBorictBa. Oxcua pocdopa (V) u pochopHas kuciora, Pu3ndecKue U XUMUICCKHE
cBoiicTBa, moiydenue. HMcmonb3oBanue QocdaTtoB B KayecTBE MHUHEPATBHBIX
yn00peHHU.

OO6mras xapakrepuctuka siemMeHToB [VA-rpynmbl. OCoOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTEPHbIE CTEIIEHU OKUCIICHHUSI.

VYriepona, amioTponHble MOAU(PUKALMM, PpACHpPOCTPAHEHHWE B MPUPOJE,
dbuznyeckue M XUMHUUYECKue cBoicTBa. AncopoOius. KpyroBopor yriepona B
npupoje. Okcuabl yriaepoja, ux Gpu3ndeckue 1 XuMHUYeCKUe CBOMCTBA, JEHCTBHUE Ha
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JKUBBIE OpPTaHWU3MBI, MOJYYCHHUE W MPUMEHEHHE. ODKOJOTHYECKHE TPOOIEMBI,
CBSI3aHHBIE C OKCcUJIoM yriiepoja (IV), runoresa riio6aibHOTO MOTEIUICHHUS KIIMMaTa,
MapHUKOBBIN 3P eKT. YronpHas KHCIOTa U €€ COHU, NX (PU3NYECKUE U XUMUUECKUE
CBOMCTBa, MOJTyYeHHE U NMpuMeHeHne. KauecTBeHHas peakius Ha KapOOHAT-HOHBI.
Hcnonb3oBanrue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIIIICHHOCTH M CEJIHCKOM
XO3SIMCTBE.

IlepBoHayanbHbBIE MOHATHS 00 OPraHUYECKUX BELIECTBAX KaK O COCAMHEHUSAX
yriaepoaa (MeTaH, 3TaH, 3TUJIEH, alleTWIEH, 3TAHOJ, NNINLEPHH, YKCYCHAsl KUCIIOTA).
[IpuponHble HCTOUYHUKH YTIAEBOAOPOAOB (Yroiab, NPUPOAHBIA Ta3, HedTh),
IPOAYKTHI UX niepepaboTku (O€H3HH), UX POJb B OBITY M MPOMBIIICHHOCTH.

[TonsiTrie 0 OMOIOTHYECKU BaXKHBIX BEILIECTBAX: JKUpax, OeJKax, yriaeBoiax - u
UX pOJIM B JKU3HM 4YeloBeKa. MarepualbHOE €IWHCTBO OPraHUYECKUX U
HEOPTaHUYECKUX COCIUHEHHM.

Kpemuuii, ero Qusnueckue M XUMUYECKHE CBOMCTBA, IMOJIYYCHUE U
npumeHenue. CoenuHeHus KpeMHHUs B ipupojie. O01ire npencTaBieHus 00 OKCuIe
kpemuus (IV) u xkpemuueBoi kucinore. CHIMKaThl, UX MCIOJIb30BaHUE B OBITY,
MEJIMILIMHE, IPOMBIIUICHHOCTH. BaxkHelne CTpOUTENbHBIE MATEPHUAIIBI: KEPAMUKA,
CTEKJIO, IIEeMEeHT, O0eToH, xene300eToH. [Ipobiempl 0e30MacHOro MCIOIb30BAHUS
CTPOUTENIbHBIX MATEPUAIIOB B OBCEAHEBHOW JKU3HHU.

XVUMHUUYECKHUI 3KCIEPUMEHT: M3y4YeHHE O0Opa3IlOB HEOPTaHMUYECKHX BEIECTB,
CBOMCTB COJISTHOWM KUCJIOTHI, IPOBEJICHNE KaU€CTBEHHBIX PEAKLIU HA XJIOPU-UOHBI
Y HaOJIOJEHUE MPU3HAKOB MX MPOTEKAHUs, ONBITHI, OTpa)Karlue PU3NIECKHe U
XUMUYECKHE CBOMCTBA TaJIOTEHOB U UX COEJUHEHUH (BO3MOXHO HCIOJIb30BAaHUE
BHUJICOMATEPUAJIOB), O3HAKOMJIEHHE C oOpaslamMu XJOpUI0B (TaJoreHuIoB),
O3HAaKOMJIEHUE C 00pa3laMH CEphl U €€ COEUHEHUSIMU (BO3ZMOXHO MCIOJIb30BAHKE
BUJICOMATEpUAIIOB), HAOJIIOAEHUE Mpollecca OOyIJIMBaHUS caxapa IoJ| JehCTBUEM
KOHIEHTPUPOBAHHOW CEPHOW  KHUCJIOTBHI, HW3Yy4YEHHUE XUMHUYECKUX CBOMCTB
pa30aBlIEHHOI CEPHON KUCIIOTHI, MPOBEJEHUE KAaUeCTBEHHON PeakInK Ha Cyabdar-
WOH W HaOJIOJIeHWE TpH3HAKa €€ MPOTEKaHWs, O3HAKOMJIEHHE C (U3HUECKUMU
cBOMcTBaMM a3oTa, (ochopa W HMX coeaUHEHUH (BO3MOKHO HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), 00pas3iaMu a30THBIX U (HOCHOPHBIX yAOOpEHUH, MOTydYeHUE,
coOuMpaHue, pacro3HaBaHWEe M M3YYCHHE CBOMCTB aMMHaKa, IPOBEICHHE
KaueCTBEHHBIX PEAKIIMi Ha MOH aMMOHUA U (ochaT-uOH U U3YUCHHUE MPU3HAKOB HX
IIPOTEKAHMS, B3aNMOJECHUCTBUE KOHUEHTPUPOBAHHOW a30THOM KHCIOTBI C MEIBIO
(BO3MOXXHO  HCIOJB30BAaHHE  BUIAEOMATEPHUAJIOB), U3yyeHue  Mojelnen
KPUCTAUIMYECKUX PpEIIeTOK anMasza, Tpaduta, ¢yiepeHa, O3HAKOMJICHHUE C
poLIecCOM  aACOpPOIMM PAaCTBOPEHHBIX BEUIECTB AKTHUBUPOBAHHBIM yTJIEM U
YCTPOMCTBOM NPOTUBOras3a, MojydyeHue, coOUpaHue, paclio3HaBaHUE U U3yUCHUE
CBOMCTB YIJIEKMCIIOTO ra3a, IpOBEJICHHE KauyeCTBEHHBIX peakluuil Ha KapOoHAT U
CUJIMKAT-UOHBl W HW3YYE€HHE TMPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
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MPOAYKIMEN CUITUKATHON MPOMBIIIEHHOCTH, PEIIEHUE YKCIIEPUMEHTAIBHBIX 3a/1a4
o teMe "BaxkHeie HeMeTauIbl U UX COETUHEHUS" .

MerTauibl 1 UX COCIUMHCHU.

OO6m1as XxapakTepUCTUKA XUMUUYECKUX 3JIEMEHTOB - METAJJIOB HA OCHOBAHUH UX
noJjioxkeHus B [lepuoanueckont cucreme xuMmudeckux siemenToB .M. Menaeneena
U cTpoeHust aroMoB. CTpoeHre MeTaiuioB. MeTannyeckas CBA3b U METallInyecKas
KpPUCTAJUIMYECKasd peIIeTKA. DJIEKTPOXUMUUYECKUNW psAl HANpsSHKEHUHM METaslioB.
dusnyueckne W XUMHUYECKHE CBOWCTBa MeTaioB. OOmue crmocoObl MOTydeHHS
MeTtauioB. [loHATHE O KOPPO3WHM METAIOB, OCHOBHBIC CITOCOOBI 3aIIUTHI MX OT
koppo3ur. CriaBel (CTaib, YyT'yH, JIOPATIOMUHUI, OpOH3a) U UX NMPUMEHEHHE B
OBITY U IPOMBIIILICHHOCTH.

[Ilenounble MeTauibl: nojiokeHue B Ilepmonnueckoll cucteMe XMMHYECKHX
anemeHToB (.M. MenneneeBa, CTpoeHHME HMX aTOMOB, HAXOXIAECHUE B IPUPOIE.
dusnueckre U XMMUYECKUE CBOMCTBa (Ha mpumepe HaTpus U Kanust). OKCUIIbI U
TMAPOKCUIBl HAaTpusi M Kanus. IIpumMeHeHue IIEeNIOYHBIX METAUIOB M HX
COCIMHEHUM.

[[lenoyHo3eMeNbHBIE  METAUIBl MAarHuM W KajJdbLM: IIOJIOXKCHHE B
[Tepuoauueckont cucreMe XuMuueckux 3yemMeHToB [[.1. MenaeneeBa, ctpoeHue ux
aTOMOB, HaXOXJICHUE B nipupojie. PU3NYECKHE U XUMHUYECKUE CBOMCTBA MarHusi 1
KaJIpITusl. BaxkHelmme coequHeHnst KabIus (OKCHI, TUAPOKCHI, COJN). JKeCTKOCTh
BOJIbI U CITOCOOBI €€ YCTPaHEHHUS.

AOMUHHAN: TTOJNIO)KEHKE B [lepnoandeckon cucTeMe XUMHUYECKHUX DJIEMEHTOB
.. Menneneesa, CTpO€HHE aTOMa, HAXOXKJICHHE B mpuponae. Pusnyeckue u
XUMHUYECKHE CBOMCTBA aTtOMHUHMS. AM(POTEpHbIE CBOICTBA OKCUAA U THAPOKCH]IA
ATFOMHUHUSL.

Kenezo: nonoxenue B llepnoanueckoi cucreMe XUMU4YeCKux 3nemMmeHToB 1. 1.
MenpaeneeBa, CTpOEHME aroMa, HaxOXJaeHWe B npupone. Dusnueckue u
XUMUYECKHE CBOMCTBA Keje3a. OKCHuabl, TUIPOKCUABI U conu conu sxenesza (1) u
xenesa (I11), ux cocras, cBOWCTBA U MOTyYEHUE.

XVUMHUUYECKHI IKCTIEPUMEHT: O3HAKOMJICHHE C 00pa3IiaMy METAJIJIOB U CIIABOB,
uX (PU3NYECKUMH CBOWCTBAMHU, H3yUYCHHUE PE3YJIHTATOB KOPPO3UU METAILIOB
(BO3MOXHO HCIOJIb30BAaHUE BHUICOMATEPUATIOB), OCOOCHHOCTEM B3aUMOICHCTBUS
OKCHJIa KaJBIIMS ¥ HATPUS C BOJOW (BO3MOXKHO HCIIOJIH30BAHNUE BUIEOMATEPHUAIIOB),
WCCJICIOBAaHUE CBOMCTB YKECTKOUW BOJBI, MPOIECCa TOPEHUS Kelle3a B KUCIOPOJIe
(BO3MOXXHO  HCIIOJIb30BAaHHWE  BHJICOMATEPHAIOB), MPHU3HAKOB  IPOTCKAHHMSI
KaueCTBCHHBIX PEaKIINi Ha MOHBI (MarHUs, KaabIns, ATFOMUHUS, IMHKA, *xkene3a (1)
u xenesa (II), menu (I), HaOmromeHUE W OMHMCaHUE TMPOIECCOB OKpaIlTWBaHUS
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IJJAMEHH MOHAMU HATpus, KaJlusl U Kaiblusig (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPHUAIIOB), UCClIe0BaHNE aM()OTEPHBIX CBOMCTB I'UAPOKCH A ATFOMUHHUS U
TUAPOKCHUIA ITMHKA, PEIICHUE DKCIIEPUMEHTAIBHBIX 3a/1a4d 1Mo Teme "Baxueime
METaJlJIbl ¥ UX COSMHEHUS " .

XuMHsI M OKpY>Karoliasi cpesa.

BGHIGCTB& H MaTrcpuajibl B HOBCGHHCBHOﬁ J)KM3HM 4YeJIoBeKa. be3omacHoe
HCIIOJIB30BaHHUC BCIICCTB M XHMMHNUYCCKHX pGaKHI/Iﬁ B 6I>ITy. HepBaﬂ ImoMouib IIpH
XUMHUYICCKHUX OKOrax U OTPABJICHUAX.

XUMHUYECKOE 3arpsi3HEHUE OKpYKaroleld cpeabl (MpelesbHas J0mycTUMas
KoHIleHTpaius BemecTB (aanee - 11JIK). Ponb XxumMuu B perieHun 3KOJIOTMYECKUX
npobIieM.

XVWMHYECKHUI SKCIIEPUMEHT: U3y4eHHE 00pa3I[0B MaTEPUAIOB (CTEKIIO, CILUIABBI
METaJUIOB, MOJIMMEPHBIE MAaTEPHUAIIbI).

MG)KHPGI[MGTHBIC CBJ3H.

Peanmaulxm MCIKIIPCAMCTHBIX CBsI3EH IIpu HU3Y4YCHHU XHMHHU B 9 Kkmacce
OCYHICCTBIICTCA 4YCPC3 HCIIOJIb30BAHHUC KaK O6H_[I/IX CCTCCTBCHHO-HAYYHbIX
HOHHTHﬁ, TakK H HOHHTHﬁ, ABJAIOIMUXCA CUCTCMHBIMHA I OTACIBHBIX IIPCAMCTOB
CCTCCTBCHHO-HAYYHOI'O IHKJIA.

OO0mume ecTecTBEHHO-HAy4YHbIC TMOHSTHUS: HAy4HbIH (DaKT, TUMOTE3a, 3aKOH,
TEOpUsl, aHallu3, CHHTE3, KJIacCU(pUKALMs, TEePUOJAUYHOCTh, HaOIIO/ICHUE,
HKCIEPUMEHT, MOJICTUPOBAHUE, HU3MEPEHHUE, MOJIeb, SBJICHUE, MMapPHUKOBBIN
s dekT, TEXHOIOTUS, MaTEPHUAIIBI.

duznka: MaTepusi, aTOM, JICKTPOH, TPOTOH, HEUTPOH, HOH, HYKJIU/I, U30TOIIBI,
pPaiOaKTUBHOCTb, MOJICKYJIa, AIEKTPUICCKUI 3aps, MIPOBOTHUKH,
MOJYNPOBOJHUKH, JUAJEKTPUKH, (POTO’JIEMEHT, BELIECTBO, TEJIO, O0BbEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PacTBOP, pACTBOPUMOCTbD, KPUCTAITNIECKas
pelieTKa, CIUIaBbl, (PU3UYECKHE BEIMYUHBI, €AUHUIIBI W3MEPEHHS, KOCMHUYECKOE
MIPOCTPAHCTBO, IUIAHETHI, 3Be3/1bl, COJHIIE.

buonorus: ¢otocunTes, npixanwe, Ouochepa, IKOCUCTEMA, MUHEPATbHBIC
yI0OpEeHHS, MUKPOIJIEMEHTBI, MAKPOIJIEMEHThI, TUTATEIHHBIC BEIIECTBA.

['eorpadusi: armocdepa, ruapochepa, MUHEpaIbI, TOPHBIE TTOPOIBI, TTOJE3HBIC
MCKOIIaeMbIe, TOTIJIMBO, BOJIHBIE PECYPCHI.

Ilnanupyemblie pe3y/bTaThbl OCBOEHNSI POrPaMMBbI 110 XUMHH HA YPOBHeE
OCHOBHOTI'0 00111er0 00pa30BaHMs.
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155.5.1. U3yuenne XuMuM Ha YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHUS
HAMpaBJICHO HA JOCTH)KCHUE OOYYarOIIMMHUCS JIMYHOCTHBIX, METANPEIMETHBIX U
IPEIMETHBIX PE3yJIbTAaTOB OCBOCHHS YUECOHOTO MpeIMeTa.

JIMYHOCTHBIE PE3YIIbTATBl OCBOCHHUA IIpOTrpaMMbl OCHOBHOI'O 06HIGFO
06p&30BaHI/IH JOCTHUI'alOTCI B XOJIC O6yq€HI/I§I XUMHHU B CIHMHCTBC yqe6H0ﬁ u
BOCHHUTATEIILHOM ACATCIIBHOCTH B COOTBCTCTBUU C TPAAUITMOHHBIMHU pOCCI/II>’ICKI/IMI/I
COLMMOKYJIbTYPHBIMH M JYXOBHO-HPABCTBCHHBIMH HICHHOCTAMHU, IIPUHATBIMHU B
06H.[€CTBC IpaByjiaMMi W HOPMAaMH TIIOBCACHUS U CHOCO6CTBYIOT nmponeccam
CaMOIIO3HaHM1s, CAMOPA3BUTHA U COIUATIN3allUN 06yqa10m1/1xcs[.

JIMuHOCTHBIE ~ pe3yJabTaThl  OTPAXKAlOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOACTBOBATbCA CHCTEMOM TO3WUTHUBHBIX LEHHOCTHBIX OpHMEHTAUUMUd U
pacIIMpeHne ONbITa ACSITEILHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpuoTUYECKOr0 BOCIIUTAHHUS:

EHHOCTHOI'O OTHOIIIEHUS K OT€UECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U
HAy4YHOMY HACJE/IMI0, TOHWMAaHUS 3HAYCHUS XMMHYECKOM HAayKH B >KU3HU
COBPEMEHHOT0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
MEPENOBbIX JOCTUXKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) rpaskJJaHCKOT'O BOCIIUTAHUS:

IPEACTABICHUS O COLMAIbHBIX HOpPMax M IpPaBUiIaX MEXKIMYHOCTHBIX
OTHOUIEHUI B KOJUIEKTUBE, KOMMYHHKAaTUBHOM KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  Yy4EOHO-MCCIEAOBATENIbCKOM, TBOPYECKOM W JPYrUX  BHJAX
NeATEIbHOCTH, TOTOBHOCTM K Pa3HOOOpPAa3HOM COBMECTHOW JEATENbHOCTH MpHU
BBINIOJIHEHUHM YYE€OHbIX, [O3HABaTEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIIEPUMEHTOB, CO3JJaHUU YYEOHBIX POEKTOB, CTPEMJIEHUS K B3aMMOIIOHUMAHHIO
Y B3aMMOIIOMOIIH B IIPOLIECCE 3TON yueOHOM IeATETbHOCTH, TOTOBHOCTH OLICHUBATh
CBOEC IOBEACHUE M IIOCTYIIKM CBOHMX TOBAPHUILEW C MO3ULIMHA HPABCTBEHHBIX M
IIPABOBBIX HOPM C YYETOM OCO3HAHMs IIOCIIEICTBUM ITOCTYIIKOB;

3) LIEHHOCTH HAYYHOTO TTO3HAHUS:

MHUPOBO33PEHYECKUX NPEACTABICHUN O BELIECTBE M XMMHYECKOW PEAKIINH,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHUSA HAYKU U COCTABJISAIOLIMX
OCHOBY JIJIi IOHUMaHUSI CYITHOCTH HAay4YHOW KapTUHBI MUpPA, MPEJACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTAX pAa3BUTUSA NPUPOABI, B3aUMOCBS35X YEJIIOBEKa C
MIPUPOJTHOM CPENOM, O POJIM XUMHUH B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

IMTO3HABATCJIbHBIX MOTHBOB, HAIIPABJICHHLIX HA IMOJYUYCHUC HOBBLIX 3HAHUM II0
XHUMHU, H606XO)II/IMBIX JIIsL OOBSICHCHUSA Ha6HIO)Ia€MBIX IMpoIecCCOB U HBHGHHﬁ;
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MO3HABATENbHOM, THPOPMAIIMOHHON U YUTATEIBCKON KYJIbTYphI, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEIbBHOM paboOThl C y4yeOHBIMU TEKCTaMM, CIPaBOYHOMN
JUTEPAaTypo, JOCTYHNHBIMH TEXHUYECKHUMH CpPEJACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOT UM,

uHTEepeca K OOyYEeHHI0O M II03HAHHWIO, JIF0O03HATEIIBHOCTH, TOTOBHOCTH M
CIIOCOOHOCTH K  caMoOOpa3oBaHHWIO, TMPOSKTHOM W  HCCIIEI0BaTEIbCKOMN
JIeATEIIBHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBICHHOCTH W YPOBHS OOyUCHHS B
JIaTbHEHIIIEM;

4) hopMHUpOBaHUS KYJIbTYPHI 310POBbS:

OCO3HAHUS IICHHOCTH JKW3HHW, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3IOpPOBBIO, YCTAaHOBKM Ha 3J0POBBIN 00pa3 >XU3HU, OCO3HAHUS TOCIECACTBUUA U
HETPUATHUS BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aIKOTOJs, HAPKOTHUKOB, KYpEHUs),
HEOOXOJMMOCTH COONIOJICHUS] MpaBuid O€30MAaCHOCTH TIpU  OOpalleHud ¢
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHON KU3HU;

5) TpyZ10BOTO BOCTIUTAHMUS:

MHTEpeca K MPAKTUYECKOMY M3yUeHUIO podeccuii U Tpy/ia pa3IudHoro poaa,
YBaKECHHE K TPYAY U pe3ysbTaTaM TPYJI0BOM AEATEILHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUsT MPEIMETHBIX 3HAHUW MO XHMMHH, OCO3HAaHHOrO  BbIOOpa
WHUBUyaIbHON TPAEKTOPUU MPOJAOHKEHHUST 00pa30BaHUs C YUETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcHenHon npodeccuoHanbHOM IeITeIbHOCTH U Pa3BUTHUSI HEOOXOAUMBIX YMEHHUM,
TOTOBHOCTH aJalITUPOBATHCS B MTPOGECCUOHAIBHOU Cpee;

6) PKOJIOTMYECKOTI'0 BOCTTUTAHUS

HKOJIOTMUYECKU IIeTIECO00Pa3HOTO OTHOMIICHHS] K TMPUPOJE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIIECTBOBAHUS, MOHUMAHHs IEHHOCTH 3[J0POBOTO U
O0e3omacHoro oOpa3a KHU3HHM, OTBETCTBEHHOI'O OTHOIIEHHUS K COOCTBEHHOMY
$u3nyecKOMy U TCUXUYECKOMY 30POBBIO, OCO3HAHMS ILEHHOCTU COOJIIOJCHMUS
paBuJ O€30MaCHOTO MOBEEHUS MPU padOTe ¢ BEIIECTBAMH, a TAKXKE B CUTYyalMsIX,
YTPOKAIOLIUX 3/I0POBBIO U )KU3HU JIIOJIEH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUS, MOJIy4aeMble MPU M3YYCHUH XUMHH, IJIs
pELIeHUsT 3a/1a4, CBS3aHHBIX C OKPYXXAIOLIECW MPUPOJHOM CPENOM, IMOBBILICHUS
YPOBHSI  DKOJIOTUYECKOW  KyJbTYphl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJIEM U MyTeH UX PEIICHUs] ITOCPEACTBOM METOI0B XUMHH,

DKOJIOTMYECKOTO  MBIIUIEHHUSI, YMEHHUS  PYKOBOJICTBOBATHCS WM B
MO3HABATEILHON, KOMMYHUKATUBHOMN U COLIMAJIBHOM MPAKTHUKE.
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MeranpenMmeTHbie pe3yibTaTthl. B cocTaBe MeTanpeaMETHBIX Pe3yJbTaTOB
BBIICIISIFOT 3HaYUMBIe J1J1s1 QOPMUPOBAHKS MUPOBO33pPEHUS OOIIEHAYUHbIE TTOHSITHS
(3aKOH, Teopusi, MPUHIMII, TUIIOTE3a, (aKT, CUCTEMA, MPOIECC, IKCIEPUMEHT U
JIPYroe), KOTOPBIE UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpeaMeTax U
MO3BOJISIOT Ha OCHOBE 3HAHUN U3 ATUX MPEAMETOB (POPMUPOBATH MPE/ICTABIICHUE O
LEJOCTHOM HAay4YHOM KapTUHE MHpa, U YHHBEPCAIbHbIE Y4YEOHBIC EUCTBUS
(mo3HaBaTeIbHbIE, KOMMYHUKATUBHbBIC, PErYJISTUBHBIC), KOTOPbIE 00ECIeunBaroT
dbopMHpOBaHHE TOTOBHOCTH K  CAaMOCTOSITEILHOMY  IUIAHUPOBAHUIO |
OCYILIECTBICHUIO Y4eOHOI JesTeNbHOCTH. MeTanpeaMeTHbIE Pe3yIbTaThl OCBOCHUS
o0pa30BaTeILHON MPOTPaMMBI TT0 XUMUHU OTPAKAIOT OBJIAJICHUE YHUBEPCATHHBIMH
MO3HABATEILHBIMU JICUCTBUSAMHU, B TOM YHCIIE:

1) 6a30BbIE JIOTHUYECKHE ICHUCTBUS:

YMCHHC HCIIOJIB30BATh IIPHUCMbI JIOTHYCCKOI'O MBIIIJIICHUA IIPU OCBOCHHUU
3HAHMU: PaCKPBIBATh CMBICIT XHUMHUYCCKUX MOHSITHHI (BBII[GJI}ITL HUX XapPaKTCPHBIC
IIPpU3HAKHW, YCTAaHABJIIMBATH B3aHMMOCBA3bL C APYTHUMH HOHSITI/IHMI/I), HCIIOJIB30BaTh
IIOHATHA AJIA 00BACHECHUS OTACJIBHBIX (1)aKTOB )51 HBHGHHﬁ, BI)I6I/IpaTI> OCHOBAHUA U
KPpUTCPpHUH JIA KJIaCCI/I(i)I/IKaI_[I/II/I XUMHWYCCKHUX BCIICCTB N XHMMHNYCCKHUX peaKuHﬁ,
YCTaHaBJIMBATh IIPHUYUHHO-CJIICACTBCHHLBIC CBA3U MCKIAY 00BEKTaMHU HU3YyUCHUA,
CTPOUTH JIOTHYCCKHUC PACCYKICHUA (I/IH,ZIYKTI/IBHBIG, ACAYKTHUBHBIC, IIO aHaJ'IOFI/II/I),
IIPOBOJAUTH BBIBOJAbLI Y 3aKIIFOYCHHUA,

YMEHHE TPUMEHATh B TMPOIECCE IO3HAHUA TMOHATUS (NIpeAMETHhIE U
METaNnpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIECTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIE B XMMUU MOJICJIbHBIC MPE/ICTABICHUS -
XUMHUYECKUN 3HAK (CMMBOJ DJIEMEHTa), XuMudeckas (opmysia U YypaBHEHHUE
XUMHUUYECKON peakiuu - MPU PEIICHUH y4eOHO-TO3HABATENIbHBIX 3aja4, C YYETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh M XapaKTepU30BaTh CYIIIECTBEHHbBIC
MPU3HAKN M3y4aeMbIX OOBEKTOB - XUMUYECKHUX BEIIECTB U XUMHUYECKUX PEaKIINd,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, MNPUYMHHO-CIEACTBEHHBIE CBS3U U
MPOTUBOPEUHS B U3yUaeMbIX MTPOILIECCAX U SIBJICHUSIX;

2) 6a30BbIC UCCIEIOBATEIBLCKUE JCHCTBUS:

YMCHHUC HCIIOJIB30BATh ITOCTABJICHHBIC BOIIPOCBI B KAa4CCTBC HMHCTPYMCHTA
IIO3HAaHH, a TAK)KC B KA4YCCTBC OCHOBBI AJIsA (I)OpMI/IpOBaHI/IH T'UIIOTEC3BbI I10 IIPOBCPKE
IMPaBUJIbHOCTH BBICKA3bIBACMbIX CY)KHGHHﬁ;

NPHOOPETCHUE OIbITa 1O TUTAHHUPOBAHWIO, OPTaHHM3AIlMd W IPOBEACHHUIO
YUEHHYECKUX DKCIIEPUMEHTOB: yMEHHE HaONIoAaTh 3a XOJOM TMpoIlecca,
CaMOCTOSITENTLHO TIPOTHO3UPOBATh €T0 Pe3yibTaT, (OpMyIUpoBaTh 00OOIICHUS U
BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEICHHOTO OIBITA, HCCIICIOBAHUS, COCTABIIATH OTUET
O MpojieaHHoM padboTe;
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3) pabora ¢ uHpopMarmei:

yMEHUE BbIOMPATh, AHAIM3UPOBATH KM HWHTEPIPETUPOBATH HHOOPMAIUIO
pa3IMYHBIX BUJIOB U (OPM MPECTABICHUS, OJIYIaeMYI0 U3 Pa3HBIX UCTOYHUKOB
(HayyHO-TIOMYJIApHAs JHUTEepaTypa XUMHUYECKOTO COJEpXaHUs, CIPaBOYHBIC
nocoOusi, pecypchl MHTepHeTa), KpPUTUYECKHU OIICHUBATH MPOTUBOPEUYHUBYIO H
HEJI0OCTOBEPHYIO HH(OPMAIIHIO;

YMEHHE TPUMEHSTh PAa3IMYHbIe METOJBI M 3alpOChl TIPHU MOUCKE U OTOOpE
uH(OpPMAITMU U COOTBETCTBYIOIIWX [AaHHBIX, HEOOXOIWMBIX IS BBITIOJHEHUS
y4eOHBIX W TI03HABATEIBHBIX 3a7a4 OMPEICICHHOTO TUIIA, IPUOOPETCHHUE OTBITA B
0o0JaCTH  WCTOJB30BaHUS  MH(GOPMAIMOHHO-KOMMYHUKATUBHBIX — TEXHOJIOTHH,
OBJIaJICHNE KYJIbTYpO aKTUBHOTO MCIIOIB30BAHMS PA3IMUHBIX IOMCKOBBIX CHCTEM,
CaMOCTOATEIFHO BHIOMPATh ONTUMAIBHYIO (hOpMY TIpeacTaBIeHUs] HHPOpMAITUU |
WUTIOCTPUPOBATh pEIIaeMble 3aJa4dl HECJIOXKHBIMHA CXEMaMH, JharpaMMaMu,
apyrumu hopmMamu rpaduki 1 UX KOMOMHAIIUSAMY,

YMEHUE HCIOJNb30BaTh M AaHAIM3UPOBATh B Mpolecce ydyeOHOH U
HCCJIEIOBATENLCKON JEATEIbHOCTH UH(POPMAIIMIO O BIUSHUU MPOMBIIICHHOCTH,
CEIBCKOT0 XO35IMCTBA M TPAHCIOPTA HA COCTOSIHUE OKPYXAIOIIEH MNPUPOIHON
Cpe.bl;

VY oOyuaromierocss OyayT copMUpOBaHBI CIEAYIOIIUE YHUBEPCAIbHBIC
KOMMYHHKATHBHBIC JICHCTBHS:

YMEHHE 3aJ1aBaTh BOIIPOCHI (B X0/ AHaJIora U (W) TUCKYCCUH) TIO CYILIECTBY
oOcyxnaeMoi Tembl, (OPMyIUpPOBaTH CBOU TMPEIJOKEHUS OTHOCUTEIHLHO
BBITIOJTHEHUS MPEJITIOKEHHOM 3a/1auu;

MPUOOPETECHUE OMBITA MPE3CHTAIIMH PE3YJIbTATOB BBHIMOJHEHUS XUMUYECKOTO
sKcTieprUMeHTa (11a00paTOPHOTO OMbITA, JAOOPATOPHOIM padOTHI MO HUCCIIECIOBAHUIO
CBOMCTB BEIIECTB, Y4EOHOTO MIPOCKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOW CO CBEPCTHHUKAMU TO3HABATEIHLHOU U
UCCJIEIOBATENILCKONW JIEATENTbHOCTH TIPH PEIIEHWH BO3HHUKAIOIMIUX MpoOJIeM Ha
OCHOBE y4eTa OOIIUX MHTEPECOB M COTJIACOBAHMS MO3UIUN (00CYyX)aeHUs, 0OMEH
MHEHUSIMH, "'MO3TOBBIE€ IUTYpPMBbI', KOOpAHMHAIMS COBMECTHBIX JICHCTBUI,
OTIpEJICIICHNE KPUTEPUEB IO OIIEHKE KaueCTBa BHITIOJIHEHHON PabOThI U JPYTHE);

Y oOyuatonierocss OynyT chOpMHpPOBaHBI CIEAYIOIIME YHUBEPCAIbHbIC
PETyISTHBHBIE TEHCTBHSL:

YMEHUE CAMOCTOSITEBHO ONPENEATh LENU JEATeIbHOCTH, IJIaHUPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTh, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHusl yueOHbIX U
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MMO3HABATEIbHBIX 33J1a4, CAMOCTOSTEIIBHO COCTABJATh WM KOPPEKTUPOBATH
MPEIOKEHHBIM  AJITOPUTM  JIEUCTBUKA TP BBINIOJHEHUM 33JaHAM C Y4YETOM
MOJIYYeHHUS] HOBBIX 3HAHMM 00 M3yd4aeMbIX OOBEKTaX - BEIIECTBAX U PEAKIMSIX,
OLIEHUBATH COOTBETCTBUE MOJYYEHHOTO PE3YJIbTATa 3asIBJICHHOW LIEIIN;

YMEHME UCIOJIB30BATh U AHAJTU3UPOBATH KOHTEKCTHI, IPE/IJIaracMbI€ B YCIIOBUHU
3aJlaHU.

[IpenmeTHbIC pe3yabTaThl OCBOCHUS IMPOTPAMMBI 10 XHMHH Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

B cocraBe mpeaMETHBIX pe3yJbTaTOB IO OCBOEHHUIO 005S3aTEIBHOTO
COJEpP/KaHUs, YCTAHOBJIEHHOIO JaHHOW pabodeil NporpaMMoOM, BBIIEISIOT:
OCBOGHHBIE OOYYaIOUIUMUCS HAy4yHble 3HAHUA, YMEHHUS M CHOCOOBI JEHCTBUM,
cnenu@uueckue s y4eOHOro mnpeamera «XUMHUS», BHIbI JACSITEIbHOCTH II0
MOJIYYEHHUIO HOBOT'O 3HAHHUSI, €r0 HHTEPIIPETALIUH, TPEOOPA30BAHUIO U IPUMEHEHHIO
B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYalIUsX.

K xonmy oOydenuss B 8 kiacce y oOydaromierocss OyayT chopMupoBaHb
CJIeIyIONTUe IPEIMETHbBIC PE3YJIbTAThI IO XUMUU:

pacKpbIBaTh CMBICI OCHOBHBIX XHWMHUYECKHX IMOHATHI: aToM, MOJIEKYJa,
XUMHUYECKUH 2JIEMEHT, TPOCTOE BEIIECTBO, CJI0KHOE BEIIECTBO, CMECh (O THOPOAHAS
Y HEOJIHOPOJIHAS ), BAJICHTHOCTh, OTHOCUTENIbHASL aTOMHAsI U MOJIEKYJISIpHAsl Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas J0JISI XUMHYECKOIO
AJIIEMEHTa B COEJIMHEHHUU, MOJISIPHBIA O0OBEM, OKCHJ, KUCJIOTA, OCHOBAaHHUE, COJb,
ANEKTPOOTPUILIATEIBHOCTh,  CTETEHh  OKHUCJICHUS, XUMHUYECKas  peakius,
KJaccuuKalys peakivii: peakiud COCIUHEHUs, PEAKIUU Pa3I0XKEeHUs, PeaKIun
3aMEILECHUs], PEaKUUu OOMEHa, 3K30- U JHAOTEPMHUYECKHE PEaKIMH, TEMIOBOU
s ekt peakiuu, SAPO aToMa, IIEKTPOHHBIA CJIOM aroMa, aTOMHash OpOWTallb,
paauyc atoMa, XMMUYecKasi CBS3b, MOJISIPHAS W HEMOJIIpHAasl KOBaJEHTHAs CBS3b,
WOHHAas CBSI3b, HOH, KaTUOH, AaHWOH, pacTBOp, MaccoBas JOJis BEIIECTBa
(mporeHTHAsI KOHIIEHTpAIHsl) B pacTBOPE;

HILUTIOCTPUPOBATHE B3aNMMOCBA3b OCHOBHBIX XUMHNYCCKUX MOHATUN U IIPUMCHATD
OTH IIOHATHS IIPHU OIIMCAHHWHU BCIICCTB U UX HpeBpameHHﬁ;

UCIOJIb30BaTh XMMHUYECKYI0 CUMBOJIUKY JJIsI COCTaBJICHUS] (POPMYJT BEIIECTB U
YPaBHEHUM XUMUUYECKUX PEAKLINM;

OTIPENICNIATh BaJICHTHOCTh ATOMOB JJIEMEHTOB B OHHApPHBIX COCIMHCHUSX,
CTENICHb OKHCJICHHUS AJIEMEHTOB B OMHAPHBIX COCIWHEHUSX, MPUHAICKHOCTh
BEILIECTB K OMNpEJCICHHOMY KJIacCy COEIMHEHHUU mo GopmysiaM, BUJ XUMUYECKON
CBsI3U (KOBaJICHTHAsI M MOHHAsI) B HEOPTaHUUECKUX COCMHEHUSX;
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packpeiBaTh  cmbicn  Ilepmommueckoro  3akona .M. Menaeneesa:
JEMOHCTPUPOBATh TOHUMAHUE NMEPUOINYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKHUX
AJIEMEHTOB OT MX MOJoXeHus B lleproanyueckoil cucTteMe, 3aKOHOB COXPAHEHUS
Macchl BEIIECTB, OCTOSIHCTBA COCTaBa, ATOMHO-MOJIEKYJIIPHOTO YYEHHUsS, 3aKOHA
ABorajipo, ONuchIBaTh M XapakTepu3oBaTh TabmuuHylo (opmy Ilepumoanueckoit
CUCTEMBbl XMMHUYECKUX 3JIEMEHTOB: pa3jinyaTh MOHATHUS "TiaBHas moArpymnma (A-
rpymnmna)’ u "mo6ounas moxarpynma (b-rpynma)", Maneie U OONBIIME TEPHUOMIBI,
COOTHOCUTH 0003HaUEHUs, KOTOpbIe nMetoTcs B Tadnuiie "llepuonndeckas cucrema
xuMuueckux sneMeHToB [[.M. MenneneeBa" C 4YMCIOBBIMU XapaKTEPUCTUKAMU
CTPOEHHUsI aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB W 3apsj sjapa, oOLiee Yucio
AJIEKTPOHOB U PACTPEAEICHUE X MO JIEKTPOHHBIM CIIOSIM);

KJIacCU(PUITMPOBATh XWMHUYECKHE DIIEMCHTHI, HEOPTraHWYECKHE BEIIECTBA,
XUMUYECKUE PeaKinu (110 YUCIIY U COCTaBY YYaCTBYIONIUX B PEAKIIUU BEIIECTB, 110
TerioBoMy b dEKTy);

XapaKTCPHU30BaATh (OHI/ICBIBaTB) O6HH/I€ XMMHUUYECKHE CBOMCTBA BCIICCTB
Pa3IMYHBIX KJIACCOB, IIOATBCPIKAAA OIMHMCAHHUC JIIPpUMCpPpAMH MOJICKYJLIPHBIX
ypaBHCHI/If/'I COOTBCTCTBYIOIINX XUMHNYCCKUX peaKHHﬁ;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX Ka4€CTBEHHOIO
COCTaBa, BO3MOXHOCTH MNPOTEKAHUS XUMHUYECKUX IIPEBpAIICHUA B Pa3IMYHBIX
YCIIOBUSIX;

BBIYMCIISITH OTHOCUTEIBHYIO MOJEKYJSIPHYIO U MOJISIPHYIO MaccChl BEIIECTB,
MacCOBYIO JOJK0 XHMHYECKOTO IEMEHTa MO (GOopMyJe COSAMHEHHUS, MACCOBYIO
JIOJII0 BEILIECTBA B PAcTBOpPE, MPOBOJIUTH PACUETHI M0 YPABHEHHUIO XMMHUYECKOU
peakuuu;

MIPUMEHSATH OCHOBHBIC OIEpPAIUA MBICTUTCIBHON NEATCILHOCTH - aHau3 |
CUHTE3, CpaBHEHUE, 0000IIeHNE, CUCTEMATU3alII0, KIAaCCU(UKAIINIO, BBISIBICHUE
MIPUYUHHO-CJICICTBEHHBIX CBSA3EH - I U3YUYEHHUs CBOMCTB BEIIECTB M XUMHUYECKHUX
peakinii, €CTECTBEHHO-HAYYHbIE METOJbl MO3HAHUS - HAOJIOJCHUE, U3MEPECHHE,
MOJEIUPOBAHUE, IKCTIEPUMEHT (pEaJIbHBIM 1 MBICIICHHBIN );

CJIEIOBaTh MpaBWJIaM MOJIb30BAHUS XMMHUYECKON MOCynoil U 1a00paTOpHBIM
0o0opylI0BaHUEM, a TAaK)Ke MpaBuiIaM oOpallleHusl C BELIECTBAMHU B COOTBETCTBHH C
UHCTPYKUHUSAMU 1O BBINOJHEHUIO JIA0OPATOPHBIX XHWMUYECKUX OIBITOB 10
MOJIYYCHUIO ¥ COOMpAHUIO0 Tra3000pa3HbIX BEHIECTB (BOIOpPOJA M KHUCIOPOJA),
IIPUTOTOBJICHUIO PAaCTBOPOB C OIPEICIICHHONM MacCOBOM JOJIEW PacTBOPEHHOIO
BEIIECTBA, IUIAHUPOBATb H TPOBOJAUTH XHWMHUYECKHE OKCIIEPUMEHTHI IO
pacro3HaBaHHUIO PACTBOPOB MIEIOYEH U KUCIOT C TOMOIIBIO HHINKATOPOB (JIAKMYC,
dbenondTanenH, METWIOPAHXK U APyTruUe).
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K xoniy oOyuenus B 9 kmacce y oOydaromierocs OyayT cGpOpMHUpPOBAHBI
CIICAYIOIIME TTPEIMETHBIC PE3YJIbTATHI [0 XUMHU:

PACKpBIBATh CMBIC]I OCHOBHBIX XMMHUUYECKHUX MOHATHUN: XUMUYECKUM IJIEMEHT,
aToOM, MOJIEKYJa, MOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO,
BAJICHTHOCTb, 3JEKTPOOTPULIATEIIBHOCTh, CTEIECHb OKHUCICHHS, XUMHUUYECKas
peaKIs, XUMUUECKas CBS3b, TETUIOBOM 3(P(EKT peakinu, MOJIb, MOJIIPHBIN 00bEM,
pacTBOp, DJIEKTPOIUTHI, HEIJIEKTPOJUTHI, DJIECKTPOJIUTHYECKAs JIUCCOLMALINS,
peaKIuu MOHHOIO0 OOMEHa, KaTaau3aTop, XUMUUYECKOEe paBHOBECHE, OOpaTUMBbIE U
HEoOpaTUMbIe peaxkuuu, OKHCIIUTEIIbHO-BOCCTAHOBUTEIILHBIEC peakuuu,
OKHUCJIUTEb, BOCCTAHOBUTEIb, OKHCIEHUE M BOCCTAHOBIICHUE, AJUIOTPONUA,
aM(OTEPHOCTh, XUMHUYECKas CBs3b (KOBAJICHTHAs, HWOHHAS, METATHYCCKas),
KPUCTaJUIMYECKas PEMIeTKa, KOPPO3Usl METAJUIOB, CIUJIABbl, CKOPOCTh XUMHYECKOU
peakunu, npeaenabHo gonycrumas konuentpanus 11K BemecTsa;

HILTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XUMHNYCCKUX MOHATHH U IIPUMCHATD
OTH IIOHATHA IIPHU OIIMCAHHUHU BCIICCTB U UX HpGBp&HIGHHfI;

UCIOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY JJIsI COCTaBJICHUSI (POPMYJT BEIIECTB U
YPAaBHEHUM XUMUUYECKUX PEAKLINM;

ONPENEIATh BAJICHTHOCTh U CTEIIEHb OKUCIICHUS XUMHUUYECKHX JJIEMEHTOB B
COCQMHEHUAX PA3JIMYHOIO COCTaBa, IPUHAICKHOCTh BEUIECTB K ONPEACICHHOMY
KJIACCy COeMHEeHuM no hopmyiiaM, BUJ XUMUYECKON CBS3U (KOBAJICHTHAsI, HIOHHAS,
METAJJTMYECKasi) B HEOPTraHMYECKUX COCAMHEHUAX, 3aps]l MOHA MO XUMHUYECKOU
dbopmyiie, XxapakTep cpeiibl B BOAHBIX paCTBOPAX HEOPTraHUUECKUX COSAMHEHUM, TUIT
KPUCTAJUTMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

packpeiBath cMmbicn llepuonmueckoro 3akona .M. MenneneeBa u
JEMOHCTPUPOBATh €r0 TMOHWMAHKE: ONMUCHIBATH M XapaKTEPHU30BaTh TAOIMUHYIO
dopmy Ileprogudeckoil CHCTEMBl XUMHUYECKUX 3JIEMEHTOB: pPa3IMyaTh TOHSTHS
"rmaBHas noarpynna (A-rpynmna)" u "mobounas noarpynma (b-rpymnma)", mansie u
OOoNbIIME  TEPHOJIbI, COOTHOCHUTH O0O3HAYEHMs, KOTOpbIE HMEIOTCS B
MEePUOINYECKON TaOIHIE, C YUCIOBBIMH XapaKTEPUCTHKAMU CTPOEHHUS aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB U 3apsAn sjapa, oOIee YHuciIo SJICKTPOHOB U
pacnpeneneHue uX Mo AJIEKTPOHHBIM CJIOSIM), OOBSICHATH 0011IMe 3aKOHOMEPHOCTH B
W3MEHEHUH CBOMCTB JIEMEHTOB U UX COCIMHEHUHN B TIpe/iesiax MajbIX MMEPUOJIOB U
TJIABHBIX TIOJITPYIITT C YYETOM CTPOEHUS UX aTOMOB;

KJIaCCU(DHUIIMPOBATh XUMHUYECKHE DJIEMCHTHI, HCOPTaHMYECKUE BEIECTBA,
XUMUYECKHE peakinu (110 YUCITY U COCTaBY YYaCTBYIONIUX B PEAKIIUU BEIIECTB, 11O
TEeIIOBOMY 3(MQeKTy, M0 U3MEHEHUIO CTCINEHEH OKHUCICHUS XUMHUYECKHX
AJIEMEHTOB);
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XapakTepu30BaTh (OMHUCHIBATh) OOIMME © CHEMUPUISCKUEC XUMUYECKHE
CBOMCTBA NIPOCTBIX M CIJIOXKHBIX BELIECTB, ITOATBEP)KAAs ONKWCAHUE IIPUMEpaMU
MOJIEKYJISIPHBIX U HOHHBIX YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKLUN;

COCTABJIAATh YPABHCHUA 3JICKTpOHHTI/I‘{eCKOﬁ AUuCConuran KHUCJIOT, HIGJ'IO‘ICﬁ )41
COJICﬁ, ITOJIHBIC 1 COKPAIICHHBIC YPABHCHUA pCaKHI/Iﬁ HOHHOTI'O O6MCHa, YpaBHCHUA
pCaKHHﬁ, IMOATBCPKAAIOIMUX CYIICCTBOBAHUC FCHETUYECKOM  CBS3H MCIKIOY
BCIICCTBAMH PA3JIMYHBIX KJIACCOB,

PaCKpbIBATh CYIIHOCTDb OKHUCJIUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ
MMoCPCACTBOM COCTABJICHHA 3JICKTPOHHOI'O Oajranca STHX peaKHHﬁ;

IIPOTrHO3UPOBATh CBOMCTBA BCHICCTB B 3daBHCUMOCTH OT HX CTPOCHHU,
BO3MOKHOCTHU IMPOTCKAHUA XUMHNYCCKHUX HpeBpaH_[eHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX;

BBIYMCIIATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAaccChl BEILECTB,
MacCOBYIO JOJI0 XHMHUYECKOTO JIEMEHTa MO (OpMyJie COECOUHEHMSI, MACCOBYIO
JIOJIF0 BEIIECTBA B PAcTBOPE, IPOBOJIUTH PACUEThl 10 YPAaBHEHHIO XUMHUYECKOU
peakuuy;

CO6J'IIOI[3TI> IIpaBuJia I1OJIb30BAHUA XUMHUYECKOM HOCYI[Oﬁ )51 Ha60paTOpHBIM
060py,Z[OBaHI/IeM, d TAKXKC IIpaBHJIa O6paH_[€HI/I$I C BCIICCTBAMHU B COOTBCTCTBHHU C
HHCTPYKIOUAMHU II0 BBIIIOJHCHHUIO Ha60paTOpHBIX XUMHUYCCKHUX OIIBITOB IIO
IMOJIYUCHUIO U CO6I/IpaHI/II-O F33006pa3HBIX BCIICCTB (aMMHaKa " YIJICKUCIIOTO ra3a);

MIPOBOJUTh PEAKIUM, MOATBEPHKIAIOIINE KAYECTBEHHBIA COCTaB Pa3IMYHBIX
BEILIECTB: PACIO3HABATh OIBITHBIM MyTeM XJIOPUAOPOMHI-, UOAUMI-, KapOOHAT-,
dbocdar-, cunmkar-, cynbdhar-, TUAPOKCUI-UOHBI, KaTUOHBl aMMOHHUSI U HOHBI
M3YyUYECHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPTaHHMYECKHUX
BCIIICCTB;

MIPUMEHSTh OCHOBHBIC OIEPALMU MBICIUTEIBHON JEATeIbHOCTU - aHallu3 U
CHUHTE3, CpaBHEHHE, OO0OOIIEHHEe, CHUCTEMATU3allMI0, BBISBICHUE MPUUYUHHO-
CJICJICTBEHHBIX CBSI3€U - JIJI1 U3YYCHUS CBOMCTB BEIIECTB U XUMUYECKUX PEAKIIHM,
CCTECTBCHHO-HAyYHBIC  METOJABl  TMO3HAHUS -  HAOMIOJCHWE, H3MEpeHue,
MOJEIUPOBAHUE, IKCTIEPUMEHT (pEaJIbHBIM 1 MBICIICHHBIN ).

TemaTnuyeckoe IJIAHMPOBaAHHE

8-i1 kimacc

Ne |Hanmenopanue |KommuecTso yacos

n/ |pa3iesioB M TeM|Bcer Kontpoabn |IIpakTnueck
I | IporpaMMel 0 bie paGoTbl |He padoThl

JdyekTpoHHble  (UMPpoBHIE)
o0pa3oBaTe/ibHBIE pecypcChl
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Pa3nes 1. [leppoHavyaabHble XUMHUYECKHE MOHATHS

XuMuss — BaKHAs bub6muoreka [IOK https://mob-

00J1aCTh edu.ru/tsok?utm_source=meo_|
1.1 |ecTecTBOSHANNS W | ¢ 5 end

HPAKTHYECKOM

NIeATEIbHOCTH

YeJIoBeKa

Bemecrtsa u bub6muoreka IIOK https://mob-
1.2 | xumuyeckue 15 1 edu.ru/tsok?utm_source=meo_|

peaKiuu end
Htoro mo pazneny 20

Paznen 2. Baxxnelimmue NMpeaACTAaBUTEC/IN HEOPraHNYE€CKUX BEIIECTB

Bosayx. bub6muoreka IIOK https://mob-

Kucnopo. edu.ru/tsok?utm_source=meo_|
2.1 6

ITousTue 00 end

OKCHgax

Bonopon. bubnroreka L{OK https://mob-
2.2 |Tlonsitue 0|8 1 edu.ru/tsok?utm_source=meo_|

KHMCIIOTaX M COJISIX end

Bonma. PactBopsbl. bubnunorexa LIOK https://mob-
2.3 |[Tonusitue 00(5 1 1 edu.ru/tsok?utm_source=meo_|

OCHOBAHMSX end

OCHOBHBIE KJIACCHI bub6mmoreka [{OK https://mob-
2.4 |neopranmueckux |11 1 1 edu.ru/tsok?utm_source=meo_|

COCIMHCHUI end
Hroro no paszneny 30

Pa3nean 3. [lepuoauyecknii 3axon u [lepuoanyeckas cucrema xumuueckux iementos /. H.

Menpeieesa. Crpoenne aToOMOB.
BOCCTAHOBHTE/IbHbIE PeaKIMH

XuMmuueckas

CBA3b. OKHCINTEIBHO-

Ilepuoanueckui
3aKOH "
Ilepnonnueckas
cuctema
XUMHYECKHUX
sanementoB  J[.W.
Menpneneesa.
CtpoeHue aToMOB

3.1

bubnrorexa L{OK https://mob-
edu.ru/tsok?utm source=meo |
end

XuMuueckas
CBSI3b.

3.2 | OKuCIuTENBHO- 8 1
BOCCTAHOBUTEIIHH
BI€ PEAKITUHI

bubnunorexa I{OK https://mob-
edu.ru/tsok?utm source=meo |
end

Hroro no paszneny 15

22



https://mob-edu.ru/tsok?utm_source=meo_lend
https://mob-edu.ru/tsok?utm_source=meo_lend
https://mob-edu.ru/tsok?utm_source=meo_lend
https://mob-edu.ru/tsok?utm_source=meo_lend
https://mob-edu.ru/tsok?utm_source=meo_lend
https://mob-edu.ru/tsok?utm_source=meo_lend
https://mob-edu.ru/tsok?utm_source=meo_lend
https://mob-edu.ru/tsok?utm_source=meo_lend
https://mob-edu.ru/tsok?utm_source=meo_lend
https://mob-edu.ru/tsok?utm_source=meo_lend
https://mob-edu.ru/tsok?utm_source=meo_lend
https://mob-edu.ru/tsok?utm_source=meo_lend
https://mob-edu.ru/tsok?utm_source=meo_lend
https://mob-edu.ru/tsok?utm_source=meo_lend
https://mob-edu.ru/tsok?utm_source=meo_lend
https://mob-edu.ru/tsok?utm_source=meo_lend
https://mob-edu.ru/tsok?utm_source=meo_lend
https://mob-edu.ru/tsok?utm_source=meo_lend
https://mob-edu.ru/tsok?utm_source=meo_lend
https://mob-edu.ru/tsok?utm_source=meo_lend
https://mob-edu.ru/tsok?utm_source=meo_lend
https://mob-edu.ru/tsok?utm_source=meo_lend
https://mob-edu.ru/tsok?utm_source=meo_lend
https://mob-edu.ru/tsok?utm_source=meo_lend

[ToBTOpeHue 3

OBIIEE

KOJIMYECTBO

YACOB I10 8 |3 0

[TPOTPAMME

9-i1 xacc

Ne | Haumenosanue | KOMIMECTBO Hacon JaekTpoHHble  (UPpPOBBIE)
n/ (pa3ienoB M TeM|Bcer |Konrponsn |Ipakrmueck 00pa3oBaTelbHbIE PeCypPChl
I | mporpaMmel 0 ble paboTbl | He padoThl

Pa3gen 1. BemiecTtBo u

XUMHYECCKHUE PCaKIINN

[ToBTOpeHue " bubnunoreka LIOK https://mob-
yrIyOJieHHEe edu.ru/tsok?utm_source=meo_|
1.1 |3HaHMil OCHOBHBIX |5 1 end
paszienoB Kypca 8
KJlacca
OcHOBHBIE bub6mmoreka [{OK https://mob-
1 o |33KoHOMepHOCTH |, edu.ru/tsok?utm_source=meo_|
" | XUMHYECKUX end
peaxkiun
DJIEKTPOTUTHYCCK bub6mmoreka [{OK https://mob-
as  JIUCCOLIMAIIHSL. edu.ru/tsok?utm_source=meo_|
1.3 | XuMmnueckue 8 1 1 end
peaxIuu B
pacTBopax
Hroro no paszneny 17
Pa3nen 2. HemeTa/uibl M UX coeIMHEHUS
OO6mas bub6muoreka [{TOK https://mob-
XapaKTepUCTHKA edu.ru/tsok?utm_source=meo_|
XUMHYECKUX end
2.1 anemeHToB VIIIA- 4 1
TPYIIIBI.
["anmorenst
OO6mas bub6muoreka [{TOK https://mob-
XapaKTepUCTHKA edu.ru/tsok?utm_source=meo_|
XUMHYECKUX end
2:2 anemeHToB  VIA- 6
rpymmsl. Cepa u ee
COCIIMHCHUS
OO6mas bubmmoreka [IOK https://mob-
2.3 | xapakrepuctuka |7 1 edu.ru/tsok?utm_source=meo_|
XUMHUYECKUX end
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anemMeHToB  VA-
TPYIIIBL. A30T,

dochop m ux
COCITMHEHHS

OO6mias bubarorexa L{OK https://mob-
XapaKTEePUCTHKA edu.ru/tsok?utm_source=meo_|
XUMHYECKHUX end

2.4 |anementoB IVA-|8 1 2
rpyHIsl. YIiepon
U KPEMHHH U HUX

COEUHEHUS
Hroro no pazueny 25
Pasznea 3. Mera/iibI M MX COeIUHEHUS
. bubmuoreka [{OK https://mob-
3.1 Obmpe  croficTsa 4 edu.ru/tsok?utm_source=meo |
METAJJIOB
end
Baxneiimue bubnunoreka L{OK https://mob-
3.2 |merasmel . ux|16 1 2 edu.ru/tsok?utm_source=meo |
COEIUHEHMS end

Hroro o pasneny 20

Pa3znen 4. Xumus u oxkpy:xamomasi cpeaa

bubnroreka L{OK https://mob-
BemectBa u edu.ru/tsok?utm_source=meo_|
4.1 | MaTepuabl B|3 end

JKU3HU Y€JI0BEKA

Htoro no pazneny 3

IToBTOpEeHME 3

OBILIEE

KOJIMYECTBO

YACOB 110 68 |4 !
I[TPOI'PAMME

B denepanpHbIX 1 peruoHanbHbIX MPOLIETYyPax OLIEHKH KayecTBa 00pa3oBaHuUs
UCIIOJIB3yeTCsl  TepeueHb  (KoaudukaTop) pacmpefeleHHbIX 1o KiaccaM
MIPOBEPSEMBIX TPeOOBAaHUU K pe3ybTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTelIbHOMN
MIPOTrpaMMbl OCHOBHOTO OOIIIET0 00pa30BaHMs U AJIEMEHTOB COJICPKAHUS 110 XUMUHU.

[TpoBepsiembie TpeOOBaHMS K pe3yJibTaTaM OCBOEHUSI OCHOBHOM
oOpazoBaTeapHOM TporpaMmel (8 Kitace)
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Kox
IpoBEPSEMOT
0 pe3yJibTara

[IpoBepsiemble MpeaMETHBIE PE3YJIbTAThl OCBOEHUS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOT'O 00IIIETO 00Opa3oBaHus

1

ITo Teme: "IlepBoHaYaIbHBIE XUMUYECKUE MMOHATHS"

1.1

pPacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX TMOHSTHUH: aToM,
MOJIEKYJIa, XUMHYECKHUI 3JIEMEHT, MPOCTOE BELIECTBO, CI0KHOE
BEILECTBO, CMECH (OTHOPOIHASA U HEOJHOPOHAS ), BAJICHTHOCTb,
OTHOCUTEJIbHASI aTOMHasi U MOJICKYJIIpHAs Macca, KOJIMYECTBO
BEI[ECTBA, MOJIb, MOJISIPHASI MACCa, MACCOBAsI JIOJISI XUMUYECKOTO
AJIEeMEHTa B COCJUHEHUHU, MOJISIPHBIA 00beM, XHUMHUYECKas
peakuus, Kiaccuukanus peakiuil: peakuuu COEIUHEHUS,
peakiMK pa3joKeHUs, PeaKIuu 3aMelIeHUs, peakiuu oOMeHa,
9K30- ¥ SHJOTEPMUUYECKHE PEAKIIUU, TETUIOBOM 2(PDEKT peakiiuu,
pacTBOp, MaccoBas J0Jisl BeIeCTBa (MPOIEHTHASI KOHIIEHTPAIs)
B PacTBOpE

1.2

WJUTIOCTPUPOBATH B3AUMOCBS3b OCHOBHBIX XUMUYECKUX MOHATUN
U IIPUMEHATH 3TU IOHATHS IPU ONKMCAHUM BELIECTB U HX
IIpEBpALCHUN

1.3

UCIIOJIb30BaTh XHWMHYECKYIO CHUMBOJIUKY JJISI COCTaBIICHUS
(dbopMyI1 BEIIECTB M YPABHEHU XUMUYECKUX PEAKITUI

1.4

pPacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHUS MAacChl BELIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHMs], 3aKOHA
ABorazpo

1.5

ONpENENATh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX
COEIUHEHUAX

1.6

KJIacCU(UIIMPOBATh XUMHUUECKUE PEAKIMH (TI0O YUCITY U COCTaBY
YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, M0 TETNIOBOMY 3(PdeKTy)

1.7

BBIYUCIIATE OTHOCUTCIIBHYIO MOJICKYJIIPHYTIO K1 MOJIIPHYIO MACChI
BCIICCTB

1.8

BBEIYHCIIATP MAaCCOBYIO JIOJIFO XHUMHYECKOTO 3JIEMEHTa 10
dbopmylie coeTMHEeHMS,

1.9

BBIYHCJIATbD MaCCOBYIO JOJIIO BCIICCTBA B PaCTBOPC

1.10

NPUMEHSTh  €CTECTBEHHO-HAyYHbIE€ METOJbl TO3HAHUS -
HAOMIOICHUE, W3MEpPEHHe, MOJACIUPOBAHUE, OKCIICPUMEHT
(peasibHBIN U MBICIICHHBIN )
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[To Tteme: "Baxneine MNpeacTaBUTENIM HEOPTaHUYECKUX
BelecTn"

2.1

PaCKPbIBATh CMBICI OCHOBHBLIX XHMMHYCCKHX TIOHSITHI: OKCHI,
KHCJIOTa, OCHOBAHHUC, COJIb

2.2

OTNPENENATh MPUHAMICKHOCTh BEIIECTB K OMPEACIICHHOMY
KJIacCy COeMHEHui 1o ¢hopMyaMm

2.3

KJIaCCI/I(i)I/IHI/IpOBaTB HCOPraHN4ICCKUC BCUICCTBA

2.4

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA
BEIIECTB  PA3JIMYHBIX KJIACCOB, TOJTBEPKAasi ONMUCAHUE
OpUMEPAMH  MOJIEKYJISIPHBIX YpPaBHEHUM COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKIIHii

2.5

IIPOTrHO3UPOBATH CBOMCTBA BCHICCTB B 3aBUCHMMOCTH OT HX
Ka4CCTBCHHOI'O cocCTaBa, BO3MOXXHOCTHU IIPOTCKAHUA
XUMHNYCCKUX HpeBpaHIGHI/Iﬁ B PA3JIMYHBIX YCJIOBHUAX

2.6

CIEN0BATh IPABUJIAM MOJIb30BAHUS XUMHYECKOW TMOCYIO0H H
71a00paTOPHBIM 000PYIOBAHUEM, a TAKXKE IIpaBUIIaM OOpaIICHUS
C BEIIECTBAMH B COOTBETCTBUHM C HHCTPYKUMSIMH IO
BBITIOJTHEHUIO  JTAOOPATOPHBIX ~ XHMHYECKHX  OIBITOB  IIO
MOJTYYEHHUIO U COOMPaHHIO ra3000pa3HBIX BEIIECTB (BOIOPOIA U
KHCJIOpO/a), TMPUTOTOBJICHUIO PACTBOPOB C OIpeIAeICHHOMN
MAacCOBOM JI0JIE PacTBOPEHHOI'O BEIIECTBA, IJIAHUPOBATH M
MPOBOJIUTh XUMUUYECKUE JKCIEPUMEHTHI MO PACIO3HABAHUIO
pacTBOpPOB IIEJOYEd M KHUCIOT C TIOMOIIbIO WHIUKATOPOB
(;rakmyc, dheHondTanent, METUIOPAHK U JPYyTHe)

IIPOBOJIUTH PACYETHI IO YPABHEHUIO XUMUUYECKON PEAKLIUN

ITo Tteme: "lIlepuonnueckuit 3akoH u [lepuogmueckas cucrema
xumudeckux sneMmeHToB J[.M. MenaeneeBa. CTpoeHre aTOMOB.
XuMuueckas CBSI3b. OKHUCIINTEILHO-BOCCTAHOBUTEIIBHEIC
peakuun”

3.1

pPacKpbIBaTh CMBICI OCHOBHBIX XHMHMUYECKUX MOHSITHI: S]IpO
aToMa, AJIEKTPOHHBIN CIOW aToma, aTOMHas OpOUTalb, PaaNycC
aToMa, XHMHYecKas CBs3b, TMOJSpHasT W  HeNoJspHas
KOBAJIEHTHAsI CBA3b, 3JIEKTPOOTPHULATEIBHOCTh, HOHHAs CBS3b,
VOH, KATUOH, aHWOH, CTENIEHb OKUCIICHHUSI

3.2

KJ'IaCCI/I(l)I/II_II/IpOBaTB XUMHUYCCKHUE 3JICMCHTHI
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3.3

ONMMCHIBATH M  XapakTepu3oBaTh  TaOAMYHyl0  (opmy
[lepuonueckoit CUCTEMbl XMMUYECKUX SJIEMEHTOB: pa3inyaTh
noHsATus 'rnaBHas moarpynna (A-rpynma)" u o "moOGouHas
nonarpynna (b-rpynma)", "mansie" u "Oonpinue" nepuoabt

3.4

packpsiBaTh cMbICH llepronnueckoro 3akona JI.1. Menneneena:
JICMOHCTPUPOBATh TOHUMAaHUE TEPUOJINYECKON 3aBUCHUMOCTHU
CBOMCTB XHMHUYECKHX DJIEMEHTOB OT HUX IIOJOKECHHSA B
[Tepuoauueckon cucreme

3.5

COOTHOCUTH OOO3HAa4YEHUs, KOTOpbIE HMEIOTCI B TaOIUIE
"[lepuonnueckas cucremMa XuMUYeckux dyementoB JI.U.
MenpeneeBa" ¢ YHCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUS
aTOMOB XMMHYECKHUX 3JIEMEHTOB (COCTaB W 3apsj sjpa, oOlee
YUCJIO DBJEKTPOHOB W PACHPEACICHUE HX [0 JJIEKTPOHHBIM
CJI0SIM)

3.6

OonpcaACATbL CTCIICHb OKHCJIICHUA JJICMCHTOB B 6I/IHapHBIX
COCIMHCHUAX

3.7

OMPENENATh BUJ XUMUUECKON CBSA3U (KOBAJIGHTHASI U UOHHAs) B
HEOPraHUYECKUX COCIMHEHMSIX

[IpoBepsiembie 31eMEHTHI coepxkanus (8 Kiacc)

Kon [IpoBepsieMblii DIEMEHT COJIEPHKAHUS

1 [lepBoHaYaIbHBIC XUMUUECKUE TTOHATHS

1.1 [Ipeamet xumun. Poib XuMuM B )KU3HU YEI0BEKA. XUMHUSA B CUCTEME
Hayk. Tena u BemecTBa. @U3NUECKHE CBOMCTBA BEIIECTB. ATperaTHoe
COCTOSIHUE BEIIECTB

1.2 [ToHATHE O METO/Iax MO3HAHUS B XUMUU. UUCThIE BEUIECTBA U CMECH.
Crioco0nI paszjeneHust cMeceit

1.3 ATOMBI 1 MOJIEKYJIbI. XUMUYECKHUE 31EMEHTHI. CHMBOJIbI XUMUYECKUX
31eMEHTOB. [IpoCThIe U CI0XKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE
y4YEHUE

1.4 Xumudeckas  ¢gopmyna. BaneHTHOCTP  aTOMOB — XMMHYECKHX

DJIEMEHTOB. 3aKOH IIOCTOSIHCTBA cocTaBa BeniecTB. OTHOCHUTEILHASA
atomMHas Macca. OTHOCUTENIbHAs MOJIEKyJisipHas Macca. MaccoBas
JTOJISI XUMHAYECKOT'O DJIEMEHTA B COEIUHEHUU
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1.5

KonuuectBo BemecrBa. Monb. MounspHas macca. BzaumocBsizb
KOJIMYECTBA, MacChbl M YHCIAa CTPYKTYPHBIX €IUHUI[ BEIIECTBA.
PacueTsl o hopmynamMm XUMHUUECKUX COSAUHEHUN

1.6

du3nveckre W XUMHYECKHE SBIICHUS. XUMHYECKas peakius U ee
NpU3HAKU. 3aKOH COXPAaHEHMS] MAacChl BEIIECTB. XUMHUYECKUE
ypaBHeHusa. Kiaccupukamuss XUMHYECKUX pPEAKIUH (COoeTuHEHUS,
pa3JIoKeHUs, 3aMEILICHHs, OOMEHA)

1.7

XUMHUYECKUN DKCIIEPUMEHT: 3HAKOMCTBO C XHUMHUYECKOM MOCYIOH, C
npaBWJiaMu paboOThl B J1a0OpaTopuu M IpueMaMu oOpalieHusl ¢
7a00paTOpPHBIM 000PYyI0BaHUEM, H3YyUYCHHE M ONHCaHue (PU3NUSCKUX
CBOMCTB  OOpasllOB HEOPraHMYECKUX  BEIIECTB, HAOJIOJCHUE
dbuznyeckux (TUIaBjIeHUE BOCKA, TasHUE JIbja, paCTUpaHUE caxapa B
CTyNKEe, KUIICHHE M KOHJICHCAIUs BOJIbI) M XUMHUYECKHX (rOpeHHue
CBEUHU, MPOKAJIMBAHUE MEIHOW MPOBOJIOKH, B3aUMOJICHCTBUE MeJa C
KUCJIOTOM)  sIBJICHWM, HaOMIOJCHUE U  ONHCaHuE IPU3HAKOB
NpPOTEKaHUs ~ XUMHUYECKUX  peakuuii  (pa3jokeHwe  caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapus, pasiioKeHUe
ruapokcuna meau (II) mpu HarpeBaHuM, B3aMMOJAEICTBUE Kele3a C
pactBopoM cosii Meau (11), u3yuenue cnocoOoB pazaeneHus cmecen (c
MOMOIIIBI0 MarHuTa, (UIbTPOBAHUE, BbIIAPUBAHUE, TUCTUIUISAIIUS,
xpomartorpadus), TPOBEACHHWE OYMCTKH IIOBApEHHOM  COJIH,
HaOJIIOJICHWE W OIMCAaHWE pe3yJbTaTOB IPOBEICHHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHHUS MAaccChl, CO3JIaHUE MOJIeJeH
MOJIEKYJ (IIIApOCTEP>KHEBBIX )

Baxueiimme npeacTaBuTeN HEOPraHMYECKUX BENIECTB

Bo3nyx - cmech ra3zoB. CocrtaB Bo3zmyxa. Kucnopon - 3jiemMeHT u
npocToe BeniecTBo. HaxoxaeHue kuciopoaa B mpupoje, puznueckue
U XUMHYecKue cBoicTBa (peakuuu ropeHusi). Okcumasl. [Ipumenenue
kuciopoga. CrnocoObl TOJIy4eHHUs KHUCIopoAa B JabopaTopuu U
npoMblnuieHHOCTH. KpyroBopor kuciopoga B npupoge. O30H -
AIJTOTPONHAS MOAU(PUKALIMS KUCIOPOIa

2.2

TennoBoli  3h(deKT XUMHUYECKOW peakluud, TEePMOXUMHUYECKUE
ypaBHEHUs, 9K30- U SHAOTEPMHUECKHUE peakiuu. TOIUMBO: Yroib U
MeTaH. 3arpsi3HEHHE BO3/lyXa, YCWIEHHE IapHUKOBOro 3ddexra,
pa3pylIeHUE 030HOBOIO CI0s

2.3

Bomopon - amemeHT U npocTtoe BemecTtBo. Haxoxnenue Bogopoa B
npupone, (Qu3MUecKkue M XUMHYECKHE CBOMCTBa, INPUMEHEHUE,
criocoObl notyueHusi. KucioTsl u conu
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2.4

MouisipHblit 00BbeM Ta30B. PacueTbl 0 XUMHUYECKUM YPaBHEHUSIM

2.5

dusnueckrue CBOMCTBA BOJAbL. Boja kak pactBopurens. PacTBOpsl.
HacepllieHHbIE 1 HEHACKIIIEHHBIE PACTBOPBI. PAaCTBOPUMOCTD BEIIECTB
B BoJie. MaccoBasi 10JIs1 BEMIECTBA B pacTBOpe. XUMUYECKHUE CBOMCTBA
BoJbl. OcHOBaHUsA. Pob pacTBOPOB B IPUPOJIE U B JKU3HU YEIOBEKA.
KpyroBopot BoJibl B ipupoje. 3arps3HeHrne NpupoaHbIX Boa. OxpaHa
Y OYKCTKA NMPUPOJHBIX BOJ

2.6

Knaccuduxanus HEOPTaHUYECKUX COEJIMHEHUH. Oxcuipl.
Knaccuduxkanus okcu10B: cosieodpasyronire (OCHOBHbIE, KUCIOTHBIE,
amdoTepHble) U HecoJieoOpasyromue. HomeHkiaTypa OKCHIIOB.
duznyeckre U XuMUYeCKre CBOMCTBA OKCHIOB. [losyueHne okcumoB

2.7

OcHoBanus. Kiaccudukanys OCHOBaHMIA: 1IETOYHA U HEPACTBOPUMBIE
ocHoBaHMs1. HomeHnknatypa ocHoBaHu. PU3NYECKHE U XUMUYECKUE
CBOMCTBA OCHOBaHMM. [lonydyeHune ocHOBaHUM

2.8

Kucnorel. Knaccuduxanuss kucnor. HomeHkinatypa  KHUCHOT.
DU3UYECKUE W XHUMHUYECKHME CBOWCTBA KHUCIOT. Psii aKkTUBHOCTH
metauioB H.H. bekerosa. [lonydyenue kucnor

2.9

Comu. Homenknarypa coneid. @U3NYECKUE U XUMHUYECKUE CBOKMCTBA
conent. [lomydyenue conen

2.10

['eneTnyeckas CBs3b MCKIY KlIaCCaMHU HCOPIraHUICCKUX COCIIHHGHI/II;’I

2.11

XHUMUYECKUH dKCIIEPUMEHT: KAYECTBEHHOE OIIPEAECIICHUE COJIEPKAHNUS
KHCIIOpOJia B BO3JyXe, IMOJyuyeHue, coOupaHue, pacrno3HaBaHUE U
U3yYeHUE CBOMCTB KHCIIOpOJa, HaOMI0IeHUEe B3aUMOICHCTBUS
BEILECTB C KUCJIOPOJOM U YCJIOBHS BOZHMKHOBEHUS W NPEKpPALCHUS
ropeHus (mokapa), 03HaKOMJIEHHE ¢ 0Opa3liaMu OKCHJIOB M OITMCAHUE
UX CBOWCTB, MOJy4YeHHE, COOMpaHuE, PACIO3HABAaHHE U H3yUEHUE
CBOMCTB BOJIOpOJia (TOPEHHUE), B3aMMOJICHCTBHE BOAOPOIa C OKCHUIOM
mMeau  (II)  (BO3MOXKHO  MCHOJIB30BAaHUE  BHUAEOMATEPHUANIOB),
HaOr0IeHNEe 00pa3OB BEUIECTB KOJIMYECTBOM | MOJIb, MCCIIEI0BaHUE
0COOEHHOCTEN pacTBOPEHUS BEILECTB C PA3IMYHON pacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OMNPEAEIEHHOM MacCOBOM JOJEr
PacTBOPEHHOTO0 BEILECTBA, B3aMMOJEHCTBUE BOABI C METaJUIAMU
(HaTpuem 151 KaJIbLIUEM ) (BO3MOHO UCIIOJIb30BaHUE
BUJICOMATEPHUATIOB), ONpPENEJICHHE PACTBOPOB KHUCJIOT M LIEIOYEH ¢
NOMOUIbI0 MHAMKATOPOB, HCCIIEOBaHUE OOpa3lOB HEOPTraHMUYECKHUX
BEUIECTB pPAa3jIMYHBIX KJIACCOB, HAOIIONCHHE HM3MEHEHHS OKpacKu
WHIUKATOPOB B PAcCTBOpax KHUCJIOT M IIEJIOYEH, H3y4YEHHUe
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B3auMoJiericTBusl okcuaa meau (II) ¢ pacTBopom cepHON KHCIOTHI,
KUCJIOT C MeETaUlaM{, peakuuid HEUTpalu3aluy, MOJIyYEHUE
HEPACTBOPUMBIX OCHOBaHUM, BBITECHEHHE OJHOTO METajljla IPyTUM U3
pacTBOpa COJIM, PEUICHHE DJOKCIEPUMEHTAIBHBIX 3a4a4 [0 TeMe
"BaxkHeillne Ki1accbl HEOPraHUYECKUX COEqUHEHUI"

[Tepuonnueckuii 3akoH u Ilepumoamdeckass cucremMa XHUMHYECKUX
sanemenToB .. Menpaeneea. CtpoeHre aToMOB. XUMHYECKas CBS3b.
OKHUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIIUN

3.1

HepBLIC ITOIIBITKH KJ'IaCCI/I(bI/IKaHI/II/I XUMHYECKHUX 3JIEMEHTOB. IIloHsITHE
O IpyiIax CXOOHBbIX 3JICMCHTOB (IueJIO‘{HLIG N MCJIOYHO3CMCIIBHBIC
MCTAJJIbI, I'aJIOT'CHBI, THCPTHLIC F&SBI). BHGMGHTLI, KOTOPLBIC 06p8,3y}OT
aM(bOTCpHLIC OKCHIBI U THAPOKCHUIBI

3.2

[lepuoguuecknii 3akoH. Ilepuonuueckass cucTreMa XHUMUYECKHX
AJIEMEHTOB J.N. Menneneena. KopoTtkonepuoanas 151
JuMHHONIepuoaHas ¢opmbl [leproanueckoil CUCTEMBbI XUMHUYECKHUX
anemeHToB .M. Menneneesa. Ilepuonsl u rpynmbl. PU3nUECKUN
CMBICJI HOPAJIKOBOTO HOMEPA, HOMEPOB NIEPUO/IA U TPYIIBI JIEMEHTA

3.3

Crpoenne aromoB. CoctaB aTOMHBIX sfaep. M30Tombl. DIIEKTPOHBI.
CtpoeHue AIEeKTPOHHBIX 000JI0YEK aTOMOB MEPBBIX 20 XUMUYECKUX
anemMeHToB  Ilepuoamueckonr  cucrembr .M.  Menneneesa.
XapakTepucTUKa XHUMHUYECKOrO0 BJIEMEHTa MO €ro IOJO0XEHUI0 B
[Tepuomnueckout cucreme J{.11. Menneneena

3.4

3aKOHOMEpPHOCTH  HM3MEHEHHS paguyca aTOMOB XUMHYECKHX
AJIEMEHTOB, METAJUIMYECKHUX U HEMETAJUINYECKUX CBOKCTB 10 IPyNIam
u nepuojam. 3Haduenue [lepuoguueckoro 3akoHa u Ilepuoguueckoit
CUCTEMbl XUMHUYECKUX 3JIEMEHTOB JJI1 Pa3BUTHS HAYKH U MPAKTHUKHU.
JI.N. MenneneeB - y4eHBIN U TPaXKIaHUH

3.5

Xumuyeckas cBa3b. KoBajieHTHasi (TOJIIpHAsl U HEMOJISIPHAs) CBS3b.
DNEeKTPOOTPUIATETbHOCTh XUMUUECKUX 3JIEMEHTOB. IOHHAs CBS3b

3.6

Crenenb oxucieHus. OKUCIUTETbHO-BOCCTAHOBUTEIBHBIE PEAKIUU.
[Ipomecchl  OKHMCIIEHMST U BOCCTaHOBNeHHs. OKUCIUTENM U
BOCCTaHOBUTEIN

3.7

XUMUYECKUH SKCTIEPUMEHT: N3y4eHHE 00Pa3I0B BELIECTB METAJIIOB U
HEMETAJUIOB, B3aUMOJECHMCTBUE THUIPOKCHIA LHMHKA C pPacTBOpaMu
KUCJIOT W WIEJIOYEH, IPOBEACHUE OIBITOB, WILIFOCTPUPYIOIINX
IPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKIUi (ropeHue,
peaKIuu pasioKeHUs, COSTUHECHHUS)
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[TpoBepsiembie TpeOOBaHMS K pe3yIbTaTaM OCBOCHHUS OCHOBHOM
oOpazoBaTeapHOM TporpaMmebl (9 Kiace)

Konx
MPOBEPSEMOT
O pe3yJibTara

[IpoBepsiemble MpPEIMETHBIE PE3YJIbTATHl OCBOEHUS OCHOBHOM
00pa30BaTeNbHOM MPOrPaMMbI OCHOBHOT'O 00IIIEro 00pa30oBaHUs

1

ITo Teme: "BeniecTBo 1 XuMU4YeCKas peakius"

1.1

PACKpBIBaTh CMBICII OCHOBHBIX XMMHUYECKUX MOHSATUNA: pacTBOP,
AIEKTPOJIUTHI, HEDJICKTPOJIUTHI, AIEKTPOJIUTHYECKAs
JTUCCOLMAIIMS, PpPEaKIMM MOHHOro OOMEHa, KaTajau3aTop,
XUMHUYECKOE paBHOBECHE, 00paTHUMbIe M HEOOpATUMBIE PEAKIINH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTEJILHBIE ~ PEAKIMU, OKHUCIUTEIb,
BOCCTAHOBUTENb, OKHUCICHUE W BOCCTAaHOBJICHUE, AJUIOTPOIHS,
aMm(oTepHOCTb, XUMHUYECKasi CBs3b (KOBaJICHTHasi, WMOHHas,
MeTaJJTnYecKas ), KpUCTauIM4ecKasl pelieTka, CIjiaBbl, CKOPOCTh
XAMHUYECKON peakiuu

1.2

WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX IIOHATUN
U IIPUMEHATH OTU IIOHATHS IPU ONKMCAHUM BELIECTB U HX
MpEBpAIICHUN

1.3

COCTaBIIATh YPaBHEHHUS DJICKTPOIUTHYCCKOW JTHUCCOIUAIINHN
KHCJIOT, IIEJI0OYeH U COJIeH, TTOJIHBIC M COKpAIIlEHHbIE YPaBHCHHS
peaKIii HOHHOTO OOMEHa

1.4

pAaCKpbIBATh  CYIIHOCTh  OKHUCIHMTEIbHO-BOCCTAHOBUTEIBHBIX
peakIuii TOCPEJACTBOM COCTaBJCHHUS JJCKTPOHHOIO OajaHca
ATHUX pEaKIUAMN

IMPOBOJAWUTL PACUYCTELI IO YPAaBHCHHUTIO XUMHUUYECKOMN peaKnun

ITo Temam: "Hemetamnbel 1 ux coenuuHeHus" u "MeTayuiel U UX
coequHeHnd"

2.1

XapakTepu3oBaTh (OMHCHIBATH) OOIIME | craenudpuyIecKue
XMMHYECKHME CBOWCTBA TIPOCTHIX U  CJOXHBIX BEIIECTB,
MOJTBEPK/1asi ONMMCAHUE TTPUMEPaMU MOJICKYJISIPHBIX U MOHHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN

2.2

COCTaBJIITH YpPaBHEHUS peaxiuu, MOITBEPKAAIOIIUX
CYIIECTBOBAHUE T'E€HETUYECKOM CBS3M MEXKIY BEIIECTBAMHU
PAa3JIMYHBIX KJIACCOB
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2.3

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTU OT HX
CTpOEHHU, BO3MOXHOCTH POTEKAHUS XUMUYECKHUX
MpPEBPAIlCHUI B PA3IMYHBIX YCIOBUAX

2.4

CIIeZIOBaTh TpaBWJIaM II0JIb30BAHUS XHMHUYECKOH MOCYHON |
1a00paTOpPHBIM 000PYTOBAaHUEM, a TAKXKE MPABUIIaM OOpaIIeHUS
C BEIIECTBAMH B COOTBETCTBHH C HWHCTPYKIHUSAMH IO
BBIIOJIHEHUIO  JIAOOPATOPHBIX ~ XUMHUYECKUX  OMNBITOB  TIO
MOJYYCHUIO U COOMpaHMIO ra3000pa3HBIX BEIIECTB (aMMHaKa U
YTJIEKHUCIIOTO Tra3a)

2.5

MPOBOJNTH PEAKIIMH, TOITBEPKIAIONTNE KaUYeCTBCHHBIN COCTaB
Pa3IUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM ITyTEM XJIOPHI-,
OpoMua-, woaua-, kapoonar-, docdar-, cuaukar-, cyibdart-,
TUAPOKCUI-UOHBI, KAaTUOHBI aMMOHHUS, HWOHBI HW3YYEHHBIX
METaJUIOB,  TMPUCYTCTBYIOIIME B  BOAHBIX  PacTBOpPax
HEOPTaHUYCCKUX BEIICCTB

[To Teme: "Xumus u okpy:xaromas cpeaa”

PACKpBIBaTh CMBICI OCHOBHBIX XuUMH4YeCKuX moHaTuu: [IJIK
BEILIECTBA; KOPPO3Us METAIIOB

3.2

MPUMEHSITH OCHOBHBIE OINEPAIMU MBICIUTEIBHON eI TETbHOCTH
- aHaJIU3 U CHHTE3, CpaBHEHUE, 0000IICHUE, CUCTEMATHU3AIIHUIO,
BBISIBJICHUE MPUYUHHO-CIICICTBEHHBIX CBSI3€U - IS U3yUCHUS
CBOWMCTB BEHIECTB M XUMHUYECKHX PEAKIHN; €CTECTBEHHO-
Hay4YHbIE METOJIbI TO3HAHUSI - HAOIIOJICHUE, HW3MEpEHUe,
MOJICITUPOBaHUE, IKCIICPUMEHT (PEaTbHBIN M MBICIICHHBIH )

[IpoBepsiembie 3emMeHTHI coaepxanus (9 kiacc)

Kon [TIpoBepsieMblil 3IEMEHT COJIEPKAHUS

1 BemectBo n xumnueckas peakius. [loBropenue

1.1 ITepuonuueckuii 3akoH. Ilepuoauueckas cucremMa XUMHYECKUX
sanemeHToB J[.1. MenneneeBa. CTpoeHuEe aTOMOB. 3aKOHOMEPHOCTH B
M3MEHEHHUH CBOMCTB XMMUUYECKHUX DJIEMEHTOB MEPBBIX TPEX MEPHOJIOB,
KaJIks, KaabIlUs U UX COCJIHMHEHHH B COOTBETCTBHUM C ITOJIOKCHHEM
anemMeHTOB B [leproanueckoit cucteMe U CTpOEHHUEM MX aTOMOB

1.2 CtpoeHue  BeliecTBa: BUIbI  XMMHYECKON  CBSI3W.  THIOEI

KPpUCTATNIMNICCKUX PCHICTOK, 3aBUCUMOCTD CBOMCTB BCIICCTBA OT THUIIA
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KPUCTAJUIMYECKOW  pEIIeTKH W BUJA  XMMHYECKOM  CBS3M.
Knaccudukanms © HOMEHKIaTypa HEOPTraHWYECKHUX BEIECTB
(MexIyHapoJHasi U TpUBHAJIbHAS). XUMUYECKHUE CBOMCTBA BEIIECTB,
OTHOCSIIIIMXCS K Pa3IMYHBIM KJlacCaM HEOPTraHWYECKUX COECAUHEHUM,
TEHETUYECKas CBSI3b HEOPTaHUUECKUX BEIECTB

1.3

Knaccugukanus XuMu4ecKux peakui 1o pa3InyHbIM NpU3HaKaMm (10
YHCIy U COCTaBY YYacCTBYIOIIMX B PEAKIMM BELIECTB, MO TEIIOBOMY
3p¢dekTy, N0 H3MEHEHHMIO CTEHEHEW OKHUCIEHUS XUMHUYECKHX
3JIEMEHTOB, MO OOPAaTUMOCTH, MO YYaCTHIO KaTajau3aTopa). JK30- U
HIOTEPMUYECKUE PEAKINH, TEPMOXUMUYECKHE ypaBHeHUs. [lonsaTue
0 CKOPOCTH XMMHYECKON PEAKIINU

1.4

[Tonstue 00 06paTI/IMI>IX 151 H606paTI/IMLIX XUMHYCCKUX PCAKIHAX.
[IonsiTHE O TOMOTE€HHBIX H I'CTCPOICHHBIX PCAKIUAX. IlonsiTue o
XUMHUYICCKOM PABHOBCCHH. CDaKTOpBI, BJIIMAIONIME Ha CKOPOCTb
XUMHUYCECKOMN pC€aKiuun U IOJOKCHNC XUMHUUYCCKOI'O PaBHOBECHUA

1.5

OKHCIINTEIFHO-BOCCTAHOBUTEILHBIC pCaKkuunu, I)JIGKTpOHHblﬁ OajaHc
OKHCJIUTEIILHO-BOCCTAHOBUTEILHOU PCaKInU. CocraBneHue
ypaBHCHI/Iﬁ OKHUCJIUTCIBbHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ C
HCIIOJIB30BAHHUCM MCTOAA 3JICKTPOHHOI'O OanaHca

1.6

Teopust  PNEKTPOJUTHYECKON  AUCCOLMALMH. DJNEKTPOJHUTHI U
HEAJIEKTpoauThl. KaTuoHbl, aHWOHBI. MeXaHHW3M AHUCCOLMAIUU
BEIIECTB C pA3JIMYHBIMM BUJAMH XUMHUYECKON CBsaA3u. C(CTeneHb
nucconuarnui. CunpHbIe U ciaabble dJIEKTPOJIUTHI. Peakiuu MOHHOTO
oOMeHa. YCJIOBHsI MPOTEKAHUsI PEAKIIMii HOHHOTO 0OMEHa, MOJIHbIE U
COKpAIIICHHbIE HOHHBIC YpaBHEHMs peakuuii. CBOWCTBa KHCIOT,
OCHOBAHU U COJIEH B CBETE MPEACTABICHUM 00 AIEKTPOJIUTHIECKON
nuccoruanvu. KayecTBeHHble peaknuu Ha WOHBL. [loHATHE O
TUAPOJIN3E COJIEH

1.7

XUMHUYECKUM  JKCIEPUMEHT:  O3HAKOMIICHME C  MOJEISMH
KPUCTAJUIMYECKUX PEIIETOK HEOPraHMYECKUX BEIIECTB - METAIOB U
HEeMeTauloB (rpagura W anmasa), CJIOXKHBIX BeUIeCTB (XJopuja
HATpPHUs); UCCIETOBAHNE 3aBUCUMOCTH CKOPOCTH XMMUYECKOHN peakuuu
oT BO3/ICHCTBUS Pa3IMYHBIX (bakTopoB; UCCIIEI0BaHKE
AJIEKTPOIPOBOIHOCTH PACTBOPOB BEILIECTB, MpPOLECCa AUCCOLUUALUN
KUCJIOT, IeJodye W cosieil  (BO3MOXKHO  HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB);  MPOBEJEHUE  OMBITOB,  WJUIIOCTPUPYIOMIMX
MpPU3HAKM TPOTEKAHHS pPEaKiMié HOHHOTO oOMeHa (oOpa3oBaHUE
ocalka, BBIIEJIEHWE Ta3a, o0Opa3oBaHHWE  BOJbBI);  OIBITOB,
WUTIOCTPUPYIOIIUX TMPUMEPHl  OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX
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peakuuii  (ropeHue,  peakUMH  pas3IOKEHUs,  COEJIMHEHUS);
pacrno3HaBaHre HEOPTraHUYECKUX BEIIECTB C MOMOUIBI0 KaY€CTBEHHbIX
peaKkiii Ha HOHBI; pEelICHUE IKCIIEPUMEHTATBHBIX 3a/1a4

Hewmeramnsl u ux COCIMHCHUA

OO6m1ast xapakTepucTHKa rajioreHoB. OCOOEHHOCTU CTPOCHHUSI AaTOMOB,
XapakTepHbIC CTeneHN okuciieHns. CTpoeHne u Gu3nIecKre CBOMCTBA
MPOCTHIX BEIIECTB - TaJOT€HOB. XUMHUYECKHE CBOMCTBA HA MIPUMEPE
xJopa (B3aUMOJICHCTBHE C MeTa/llaMH, HEMETaJUIaMH, IIeJI0oYamHu).
XnopoBogopoa. ConsgHas  KHCIIOTa, XHUMHYECKHE  CBOWCTBA,
nojlyueHue, npuMmeHeHue. JlelicTBue XJjiopa W XJIOPOBOJAOpOAa Ha
OpraHM3M 4YelioBeKa. BakHeWmne XJIOpuAbl MU WX HaXO0XKICHHE B

IpUpoIe

2.2

OOmas xapakrtepuctuka saeMeHToB VIA-rpynmel. OcobGeHHOCTH
CTPOEHHUsI aTOMOB, XapaKTEpHBIE CTEIEHH OKUCIeHUs. CTpoeHue u
¢u3znyecKkue CBOWCTBA MPOCTHIX BEUIECTB - KHUCIOPOAA U CEpBL.
AmnoTponHble MOAU(UKAIMKA KHUCIOpOoAa U Cepbl. XUMHUYECKUE
cBoiicTBa cepbl. CepoBOAOPO, CTpOCHUE, (PU3HMUECKUE U XUMUYECKUE
cBoicTBa. OKCHABI Ccepbl KaK MPEICTABUTENN KUCIOTHBIX OKCHJIOB.
Cepnast kuciora, (U3NYECKUE U XUMHUYECKHE CBOMCTBA (00LIME Kak
MpEACTAaBUTEISI Kjacca KUCIOT W crnenuduueckue). XUMHUECKUe
peaKkIyy, JIeKale B OCHOBE MPOMBIIUIEHHOTO CIOco0a MOTyYeHHUs
cepHor  kucnotel. [Ipumenenune. Conm  CEpHOM  KHUCIIOTHI,
KaueCTBEHHAsl peakuusi Ha cyibdar-uoH. HaxoxneHue cepsl U ee
COCIMHEHNN B NPUPOJE. XHMMHYECKOE 3arps3HEHUE OKPYKAIOLIEH
Cpellbl COEIUWHEHUSAMH Ccepbl (KUCIOTHBIE JOXKAMW, 3arpsA3HEHUE
BO3]IyXa U BOJJOEMOB), CITOCOOBI €T0 MPEIOTBPAIICHUS

2.3

OOmast xapakTepucThka 3JIeMeHTOB VA-rpynnbel. OcobeHHOCTH
CTPOEHHUSI aTOMOB, XapaKTE€pHbIE CTENEHH OKHUCIEHHUA. A3OT,
pacnpocTpaHeHue B MPUPOAE, PU3NUECKHE U XUMUYECKHE CBOWCTBA.
KpyroBopor azora B mnpupoje. AMMHAK, €ro (Qu3nyeckue u
XUMUYECKHE CBOMCTBA, NOJyYeHHE U TpuMeHeHue. Cojiu aMMOHUS, KX
dbu3nUecKkue U XMMUYECKHE CBOMCTBa, mpuMeHeHue. KadectBeHHas
peakuus Ha HOHBl aMMOHHs. A30THas KHUCJIOTa, €€ MOJy4YeHHE,
dbu3nUecKkue M XUMHYECKHE CBOMCTBa (OOIIME Kak MpeCcTaBUTENS
KJ1acca KUCJIOT U cnenuduueckue). Mcrnonb30BaHne HUTPATOB U COJIEH
aMMOHHUSI B KauyeCTBE MHUHEPAIBbHBIX YI0OpeHUd. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpebl COEIUHEHUAMU a30Ta (KUCIOTHBIE
JIOK]IM, 3arpsiI3HEHUE BO3]1yXa, MOYBBI U BOJOEMOB)

2.4

®ochop, ammorponubie Momupukanuu (ochopa, duznueckue u
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xumuueckue cpoiictBa. Okcun dochopa (V) u dochopnas kucinora,
dusznyeckne U XMMHUYECKHE CBOWCTBA, MoiyueHue. Vcmomb3oBaHue
dbocdaToB B kKauecTBE MUHEPAJIbHBIX yI00pEHUM

2.5

OOmas xapakrtepuctuka saemMeHToB IVA-rpynmel. OcobGeHHOCTH
CTPOEHMSI aTOMOB, XapaKTE€pPHbIE CTENEHU OKHUCIECHUA. YTIIEPO[,
AJJIOTPOTIHBIE  MOAM(UKAIMM, PACIpOCTPAaHEHHUE B  IPHUPOJE,
¢uznueckue M XUMHUYECKUE CBoiicTBa. Ancopbums. Kpyrosopot
yraepoaa B npupone. Okxkcuabl yriepojga, HUX (QU3MYECKHE U
XMMHYECKHE CBOMCTBA, IEHCTBUE HA )KUBBIE OPTaHU3MBI, IOJTyYEHUE U
NpPUMEHEHHE. ODKOJOTHYECKHEe MPOOJIEMbI, CBSI3aHHBIE C OKCHIOM
yraepoga (IV); rumore3a r1100aNbHOrO TMOTEIUIEHHUS KIMMATa;
NapHUKOBBIN () (PEeKT. YToNbHAS KUCIOTA U €€ COJIU, UX (PU3NUECKHe U
XMMHUYECKHE CBOWCTBA, MOJlyueHHWE U mpuMeHeHue. KadecTBeHHas
peakuus Ha KapOoHaT-uoHbl. Vcnosib3oBaHue kapOOHATOB B OBITY,
MEAMIIMHE, TPOMBIIUIEHHOCTH U CEIbCKOM XO035HCTBE

2.6

[lepBoHauanbHbIC TOHSTHS OO0 OPraHMYECKHUX BEIIECTBAX Kak o
COCIMHEHUAX Yrjiepoja (MeTaH, STaH, 3TWICH, alleTUJICH, 3TaHOII,
TJIMIEPUH, YKCyCHasi KuciioTa). X cocTaB U XMMUYECKOE CTPOCHHUE.
[lonatre o0 OHMOJOrMYECKH BaXKHBIX BEIIECTBAX: JKHUpax, OeKax,
VIJIEBOJIAX - U UX POJIU B KU3HU YeJIOBeKa. MaTepuanbHOE €UHCTBO
OpraHMYECKUX U HEOPraHUYECKUX COCTUHEHUM

2.7

KpeMHuuii, ero guznyeckne U XMMHUYECKHE CBOMCTBA, MOJYyYEHUE U
npumeHenue. CoenuHeHuss kpemHuss B npupoxae. OOmue
npenacrasieHuss 00 okcuae kpemuus (IV) m kpemHueBol kuciore.
Cunukarsl, UX UCIIOJIb30BAHUE B OBITY, MEAUIIMHE, TPOMBIIIUIEHHOCTH.
BakHelime cTpoUTENbHBIE MATEpUAbl: KEPAMHUKA, CTEKIIO, LIEMEHT,
oeToH, kenme3o0eroH. IIpobOiiembl 0Ge30MacHOTO  HUCIOIb30BAHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B IIOBCEIHEBHOMN KU3HU

2.8

XUMHUYECKUI HKCIIEPUMEHT: H3y4deHUEe O0Opa3lloB HEOPraHHMYECKUX
BEILIECTB, CBOMCTB COJITHOM KHCIIOTBI; MPOBENCHUE KaYECTBEHHBIX
peakLMii Ha XJIOPUA-UOHBI U HaOIOEHUE NPU3HAKOB UX MPOTEKAHUS;
OMBITHI, OTpakawmue (U3NYeCKne U XUMHYECKHE CBOMCTBA
TAJIOTEHOB W MX COCIMHEHMH (BO3MOXHO  HCIIOJIb30BaHUE
BUJICOMAaTEpPHUANIOB);  O3HAKOMJIEHHE ¢ oOpa3lamMu  XJOPHIIOB
(ranoreHu10B); 03HAKOMJIEHHE C 00pa3llaMU Cephl U €€ COeTMHEHUSIMU
(BO3MOXXHO  WCTIOJB30BAHWE  BUJIEOMATEPHANIOB);  HAOJIOJCHUE
npoiiecca oOyTriIMBaHMS caxapa Moj JeHCTBUEM KOHIIEHTPUPOBAHHON
CEpPHOM KHCJIOTHI; M3y4YCHHUE XHUMHYECKUX CBOMCTB pa30aBiIeHHOU
CEepHON KHUCIIOTHI, MMPOBEJACHUE KAYECTBEHHOW peakuuu Ha Cyib(ar-
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WOH W HaONIOJeHUWE MpHU3HAaKa €€ MPOTEKaHUs; O3HAKOMJIEHUE C
dbu3nueckuMu CcBOMCTBaMM a3oTa, (ochopa M uX coeaUHEHUN
(BO3MOXXHO HCIOJIb30BAaHUE BUIEOMATEPUAIOB), 00pa3liaMu a30THBIX
u (hochopHBIX yI0OpEHU; MoayueHrne, coOnpanue, pacmo3HaBaHUE U
M3y4YEHHE CBOMCTB aMMHAaKa; MPOBEJICHUE KaU€CTBEHHBIX PEaKIIvil Ha
WOH aMMOHUS U PochaT-uoH 1 U3ydeHHE MPU3HAKOB MX MPOTCKAHWS,
B3aMOJICUCTBUE KOHLIECHTPUPOBAHHOM a30THOM KHUCIOTHI C MEIBIO
(BO3MOKHO HCHOJIb30BAaHHE BHJIEOMATEPUANIOB); U3YUYEHUE MOJeIeh
KpUCTAJUIMYECKNX  PEIIeTOK  aynMasza, rpadura, QywiepeHa;
O3HAKOMJICHHUE C TMPOIECCOM aJCOPOLMH PACTBOPEHHBIX BEIIECTB
aKTUBHPOBAHHBIM YTJIEM U YCTPOMCTBOM MPOTUBOras3a; MOJIy4YEHUE,
coOupaHue, pacno3HaBaHWE U MU3YYEHHE CBOMCTB YIJIEKHCIIOrO Tasa;
MPOBE/ICHNE KAaUeCTBEHHBIX PEAKIIMi Ha KapOOHAT- U CUJIMKAT-UOHBI U
M3YYEHHE MPU3HAKOB UX MPOTEKAHUS; O3HAKOMIICHHE C MPOAYKIUEH
CUJIMKATHOM MPOMBIILICHHOCTH; PEHIEHUE IKCIIEPUMEHTAIBHBIX 3a/1a4
1o TeMe "BajkHelIe HeMeTalIbl ¥ UX COeIUHEHUS"

Mertaiibl 1 ux COCIUHCHU

OO1masi XapakTepucTUKa XMMHYECKUX D3JIEMEHTOB - METAJJIOB Ha
OCHOBAaHMH MX MOJoKeHHs B Ilepuoanyeckoil cucteMe XUuMUYECKUX
anementoB .M. MenneneeBa u crpoeHus aroMoB. CrtpoeHue
MeTauioB. MeTammmyeckast CBsI3b U METaUINYeCcKasi KpUCTAIIINYECKAs
peneTka. DIeKTPOXUMHYECKUH psAJl HAIIPSHKEHUI METAJIOB

3.2

dusnueckrue U XUMHUYECKHE CBoOMcTBa MeTawioB. OOmIMe crocoObl
MOJIy4eHHUST MeTauioB. [IOHATHE O KOpPpO3WHM METaUIOB, OCHOBHBIC
CrocoOBl  3amMThl WX OT Koppo3uu. CmiaBsl (CTanb, YYyTYH,
JTIOPATIOMUHUNM, OpoH3a) W WX TNpPUMEHEHHe B OBITY U
MIPOMBITINICHHOCTH

3.3

[Ilenounsie Metambl: nonoxkeHue B Ilepuogmueckoit cucreme
xumudeckux sneMeHToB [[.M. MeHneneeBa; cTpoeHHE MX aTOMOB;
HaxoXXJAeHue B mpupoje. Ousndyecknue U XUMHUYECKUE CBOMCTBa (Ha
npuMepe HaTpus U Kaiusi). OKCUIbI U TUJIPOKCUJIBI HATPUS U KaJusl.
[IpyuMeHEeHnE MEIOYHBIX METAJVIOB U KX COCIUHEHUIN

3.4

[Ilenoyno3emenbHblE METalJIbl MarHUM M KaJdbLMM: IIOJIOXKEHHE B
[lepnognueckon cucreme xummuyeckux sneMeHToB .M. Menaeneesa;
CTPOEHHUE UX aTOMOB; HaxoxJaeHue B mpupoge. Dusznueckue u
XMMHUYECCKHE CBOMCTBA MAarHus W Kalblius. BaxHeume coeaquHeHUs
KaJblus (OKCUI, TUIPOKCHU, coyin). JKECTKOCTh BOJABI U CIIOCOOBI €e
YCTpPaHEHUS
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3.5 AntoMuHui: nonoxenne B Ilepmoamyeckoil cUCTEME XMMHYECKUX
anemeHTtoB J[.M. MeHneneeBa; CTpO€HME aToMa; HAXOXKICHUE B
npupone. DusznueckMe W XUMUYECKHE CBOWCTBA aJIIOMHUHUS.
AmMdoTepHbIe CBOMCTBA OKCHIA U TUAPOKCH]IA ATFOMUHUS

3.6 XKenezo: monoxkenne B llepmomamueckoil cucTeMe XUMHUYECKUX
anementoB J[.M. MeHpaeneeBa; cTpoeHHWE aToMa; HaxXOXKJICHHE B
npupoae. duznveckue U XUMHUYECKHE CBOMCTBa skene3a. OKCHUbL,
ruApokcuanl u conu xenesa (11) u sxenesa (III), ux coctas, cBolicTBa 1
MOJTy4eHUe

3.7 XUMHYECKUH SKCTIEPUMEHT: O3HAKOMJIEHHE C 00pa3iiaMu METalioB U
CIUIABOB, WX (PU3UYECKHUMH CBONCTBAMU; H3yUYECHHE pE3YyJIbTAaTOB
KOPPO3HH METAIOB (BO3MOKHO HCIIOIb30BAHUE BUIEOMATEPUATIOB),
0COOEHHOCTEH B3aMMOJICUCTBUS OKCHJIa KaJbI[Us M HATPHUS C BOJOH
(BO3BMOKHO  HCHOJIb30BAHWE  BUJIEOMATEPUANIOB); HUCCJIEIOBaHUE
CBOICTB JKECTKOM BOJBI, IpoOLEcCa TOPEHUS XKEJe3a B KHUCIOPOJE
(BOBMOKHO  HCIIOJIb30BAaHUE  BHUJEOMATEpUANIOB);  IPU3HAKOB
MPOTEKaHUSI KAYECTBEHHBIX PEAKIUA HA HMOHBI (MarHus, Kajbllus,
arOMUHUS, ITMHKa, xxenesa (11) u xxenesa (I11), meau (I1); HabnroneHue
U ONHUCAaHUE TMPOIECCOB OKpAIIUBAaHUA IJIAMEHUM HOHAMHU HaTpHs,
KU U Kaiablusg (BO3MOXKHO HCIIOJIB30BaHUE BHJIEOMATEPUATIOB);
uccienoBaHne aM(OTEPHBIX CBOMCTB THAPOKCHUIA ATIOMUHUS U
TUAPOKCUIA LIMHKA; PELICHUE SKCIEPUMEHTAIbHBIX 337a4 [0 TEME
"Ba)kHelIe MeTaJuIbl M UX coequHeHus"

4 XuUMUS U OKpYXKarolas cpena

4.1 HoBble Marepuansl M TexHOJIOTMU. BellectBa M maTepuanbl B
MMOBCEHEBHOM JKU3HM 4YEJOBEKa. XUMHUS W 300pOBbe. be3omacHoe
WCIIOJIb30BaHUE BEIIECTB U XMUMHUYECKUX peakuuii B ObiTy. IlepBas
MOMOIIb TPU XUMUYECKHUX 0KOTaX U OTPABICHUAX

4.2 OCHOBBI 3KOJIOTMYECKOW TPaMOTHOCTU. XHMHUYECKOE 3arps3HEHUE
okpyxatonier cpenbl [IJIK. Posib Xxumuun B pemieHnn 3KOJIOTHYECKUX
npobnem.  [lpupoaHble  HCTOYHMKK  YIJI€BOAOPOJIOB  (Yrodb,
NPUPOAHBINA ra3, HePTh), MPOIYKTHI UX MEPEPadbOTKH, UX POJIb B OBITY
Y IPOMBIIIEHHOCTH

4.3 XUMHYECKUH IKCTIEPUMEHT: H3y4eHHE 00pa3IlioB MaTepruaioB (CTEKIIO,
CIUIaBbl METAJIJIOB, IOJIUMEPHBIE MaTEPHUAIIbI)

JJist mpoBeieHNsl OCHOBHOT'O TOCYIapCTBEHHOIO 3K3aMeHa Mo XUMUM (fasee -
OI'D mo XWMHHM) WCHONB3YETCA TMepedeHb (KoauduKaTop) MPOBEPSIEMbIX
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TpeOOBaHUIl K pe3yJbTaTaM OCBOEHHS OCHOBHOW 00pa30BaTEIbHOW MPOTpamMMbl
OCHOBHOT'0 00111er0 00pa30oBaHUsI U 3JIEMEHTOB COJEPIKAHUSI.

[TpoBepsiembie Ha OI'D o XuMuu TpeOOBaHUS
K pe3ybTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeILHOM MPOTpaMMBbI
OCHOBHOTO 00111eT0 00pa3oBaHUs

Kon [IpoBepsiemble TpeOOBaHHS K MPEAMETHBIM pe3yjibTaTam
npoBepseMor |0a30BOro ypOBHS OCBOEHUSI OCHOBHOM 00pa30oBaTEIbHOM
0 TpeOOBaHMs | [IPOrpaMMbl OCHOBHOTO 00111ero oopasoBanust Ha ocHoBe PI'OC

1 [Ipencrasnenue:

1.1 O MO3HAaBAEMOCTH SIBJIEHUM NMPUPObl, IOHUMAHUE OOBEKTUBHON
3HAYUMOCTH OCHOB XUMHYECKOW HaykKu Kak 0O0JacTu
COBPEMEHHOI'0 €CTECTBO3HAHUS, KOMIIOHEHTA OO0IIEH KyJIbTypbl
U TIPAKTUYECKOM JEATEIBHOCTH 4YEJOBEKA B  YCIIOBHAX
COBPEMEHHOr0 0O0IlecTBa; MOHMMAaHHE MECTa XHMHH Cpeau
JIPYTUX €CTECTBEHHBIX HAYK

1.2 O  HayyHbIX  MeETOJax  II03HaHUA, B  TOM  YHCIIE
OKCIIEPUMEHTAIIBHBIX U TEOPETUUECKUX METONAX HCCIIEIOBAHUS
BEIIECTB M M3YYEHUs XUMHYECKHUX PpEaKUHH; YMEHHUE
UCIIOJIb30BaTh MOJENU IJis OOBSICHEHUS CTPOCHHS aTOMOB U
MOJIEKYJI

1.3 o cdepax mnpodeccHoHATBLHON JEATCIIBHOCTH, CBS3aHHBIX C
XUMHEH M COBPEMEHHBIMU TEXHOJOTHSIMH, OCHOBAaHHBIMU Ha
TOCTHKEHHUSIX XUMUYECKON HAYKH, YTO MO3BOJIUT O0YUAIOITIMCSI
paccMaTpuBaTh XUMHUIO Kak cdepy cBoed  Oynyuien
npo(hecCHOHANBFHOM JIeATENHPHOCTH M CAeNaTh OCO3HAHHBIN
BBIOOp XMMHMM KakK NpOo(UIBLHOTO MpeAMETa MpU Mepexo]e Ha
YPOBEHB CPETHEr0 OOIIEro 00pa3oBaHUs

2 Biianenue cucteMor XMMHYECKUX 3HAHUN U YMEHHE IPUMEHSATD
CUCTEMY XMMUYECKUX 3HAHHM, KOTOPAasi BKIIFOYAET:

2.1 BAKHEHNIINE XUMUYECKUE MOHATHS: XUMUYECKHI 2JIEMEHT, aTOM,
MOJIEKYJIa, BELIECTBO, IPOCTOE W  CIOXKHOE BEIIECTBO,
OJTHOPOJIHAs! K1 HEOJHOPOIHAS CMECh, OTHOCUTEIBHBIE ATOMHAS U
MOJIEKYJISIpHAS. MACChl, KOJIMYECTBO BEIIECTBA, MOJb, MOJISIpHAS
Macca, MOJISIpHBI OOBEM, OKCHJ, KUCJIOTa, OCHOBAaHHUE, COJIb
(cpennsist), XuUMHUUYECKas pEaKIUs, PEaKIUH COCTUHEHUS,
peaklMK pa3joKeHUs, peakuu 3aMelIeHUs, peakiiui oOMeHa,
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TEII0BOM A (DEKT peakiu, 3K30- U SIHTOTEPMUUECKHUE PEAKIIUH,
pacTBOp, MaccoBas J0JI1 XUMUYECKOTO 3JIEMEHTA B COSIMHEHUH,
MaccoBas JOJisl M TPOLEHTHAs KOHIICHTpallUs BEIIeCTBa B
pactBope, SApO aToMa, JJIEKTPOHHBIM CION aToma, aTOMHas
opOuTaNh, paguyc aTroMa, BaJIEHTHOCTh, CTEIICHb OKHCIICHWS,
XUMHUYECKasi CBA3b, DJIEKTPOOTPUIATEIBLHOCTh, TMOJSpHAs U
HETOJISIpHAs KOBAJICHTHAS CBS3b, HOHHAS CBSI3b, METAJIMYECKAS
CBSI3b, KpHUCTAIUIMYECKAas  pelierka (aToMHasl, HOHHas,
MeTaJIM4YecKasi, MOJEKYJsipHas), WOH, KAaTHUOH, AaHHUOH,
AIIEKTPOJIUT U HEIJIEKTPOJIUT, ANEKTPOIUTHUECKAs TUCCOIIUALINS,
peakiy MOHHOTO OOMEHa, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC
peaklny, OKHUCIHUTEIh W BOCCTAHOBHUTENb, OKUCICHUE W
BOCCTAHOBJICHHE, JJIEKTPOJU3, XHUMHYECKOE paBHOBECHE,
oOpaTUMbIE U HEOOpATUMbIE PEAKIIMH, CKOPOCTh XUMHUYECKOM
peakuuu, katanuzarop, [IJIK, koppo3us MeTaioB, CILIaBbl

2.2

OCHOBOIIOJIAraroIIre 3aKOHbl XUMHUU: 3aKOH COXPAHEHUS MaCChl,
nepuoguueckui 3akoH /.M. MenneneeBa, 3aKOH IMOCTOSIHCTBA
COCTaBa, 3aKOH ABOTaJpo

2.3

TEOPUM XUMHH: ATOMHO-MOJIEKYJISIDHAs TEOpHUs, TEOpUs
ANEKTPONIMTUYECKON JUCCOLAALINHI

Brnaaenne ocHOBaMM XMMHAYECKOW TPAMOTHOCTH, BKIIOYAIOIIEH:

YMEHHE NpPaBWIbHO HCIOJIb30BATh W3YUYEHHbIE BEUIECTBA M
MaTepHuabl (B TOM YKCIIe MUHEpaJIbHbIE YI00pEHUs, METaJUIbl U
CIUIaBbl, TPOAYKTHl TEPEPaOOTKHM MPUPOIHBIX HCTOUYHUKOB
YTJIEBOIOPOAOB (YIiisi, MPUPOAHOTO raza, HePTH) B OBITY,
CEJILCKOM XO35MCTBE, Ha MPOU3BOJICTBE U MOHUMAaHUE 3HAYCHUS
XKUPOB, OCJIKOB, YIJIEBOJOB Il OPraHM3Ma 4YeJOBEKA; YMEHUE
MIPOTHO3UPOBATH BJIMSHUE BEIIECTB U XUMUUECKHUX MTPOIIECCOB HA
OpraHu3M YeJIOBEKa U OKPYKAIOLIYI0 IPUPOAHYIO CpeIy

3.2

YMEHHE HWHTETrPUPOBATh XWMHYECKHME 3HAHHMS CO 3HAHUAMH
JIPYTUX Y4eOHBIX MPEIMETOB

3.3

HaJM4ME OMbITa pabOThl € Pa3IWYHBIMH HUCTOYHUKAMU
uHopMaIuu 1O XUMUU (HAydyHass W HAYyYHO-TIOMYJIApHas
JuTEpaTypa, CI0BApH, CIIPABOYHUKHU, UHTEPHET-PECYPCHI)

3.4

yMeHHE 00OBbEKTUBHO OIICHUBATh HH(POPMAIIHUIO O BEMIECTBAX, X
MPEBPALICHUSX M IPAKTUYECKOM IPUMEHECHUHM W YMEHHE
WCITOJIB30BATh €€ JIJIS PEIICHHs Y4eOHO-TT03HABATEIIbHBIX 3a1a4
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Brnagenne ocHoBaMM OHSTUWHOTO amapara i CUMBOJIUYECKOTO
A3bIKA XUMHMM JUISI COCTaBJIEHUS (OpMYJl HEOPraHUYECKUX
BEUIECTB, YPABHEHUM XHMMHUYECKUX pEakUui; OCHOBaMHU
xumudeckord HoMeHKIatypsl (IUPAC u TpuBHaibHOM)

5 YMeHue  OOBSCHATH  CBS3b  TOJIOKEHHS]  DJIEMEHTa B
[lepuonuueckoit cucTeMe C YHUCIOBBIMU XapaKTEPUCTUKAMU
CTPOEHUS aTOMOB XUMHUUYECKHUX 3JIEMEHTOB (COCTaB U 3apsiJ sJipa,
o0lee 4MCiI0 3JIEKTPOHOB), PACHpe/esieHUEM 3JIEKTPOHOB I1O
DHEPreTUYECKUM YPOBHSM aTOMOB TEPBBIX TpPEX IEPHUOJIOB,
KaJIAS U KaJIBITHSI

6 [IpeacraBienre 0 NEPUOIUYECKON 3aBUCUMOCTH CBOMCTB
XUMUYECKUX AJIIEMEHTOB (pamuyc aToma,
AIIEKTPOOTPUIIATENILHOCTE), MPOCTBIX U CIIOKHBIX BEIIECTB OT
MoJIoKeHus 31eMeHTOB B Ilepuoauueckoil cucrteme (B MallbIx
MEePUOJIaX U TIABHBIX MOATPYIIIAX) W AJIEKTPOHHOTO CTPOSHUS
aToma

7 YMeHue kinaccu@uimpoBaTth:

7.1 XAMHUYECKUE 3JIEMEHTBI

7.2 HEOPTraHWYECKHE BEIECTBA

7.3 XUMHYECKUE PEaAKIUU

8 YMeHue onpenensiTh:

8.1 BaJICHTHOCTh M CTCTICHb OKHCJICHHUS XUMHYECKHUX JJIEMEHTOB,
3aps1 HOHa

8.2 BUJI XUMUYECKON CBSI3U M TUM KPUCTALTUYECKON CTPYKTYPHI B
COEJIMHEHUSX

8.3 XapakTep cpeabl B BOJHBIX pacTBOpax BeHECTB (KUCIOT,
OCHOBAHUI )

8.4 OKHUCJTUTENIb U BOCCTAHOBUTEIh

9 YMeHne XxapakTepru30BaTh GU3NICCKUE U XUMUYECKUE CBOMCTBRA!

9.1 MPOCTHIX BEIIECTB (KUCIOPOMA, 030H, BOJAOPOA, Tpadur, ammas,
KpeMHHuH, a30T, pocdop, cepa, XJI0p, HATPHM, KA, MarHui,
KaJbIIUM, ATFOMUHUN, J)KEJI€30)

9.2 CJIOKHBIX BEILIECTB, B TOM YHCJIe UX BOJHBIX pacTBOPOB (BOjA,
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aMMHaK, XJIOPOBOJIOPOJI, CEPOBOAOPO, OKCHIBI M TUIPOKCHIIBI
MetaioB | - [IA rpynn, amomunus, meau (11), nunka, sxenesa (11
u III), okcuaer yraepona (II u IV), kpemuus (IV), azora u
dochopa (III u V), cepur (IV m VI), ceprucras, cepnas,
azoTucTas, as3oTHasd, QocdopHas, yroiapHas, KpeMHHUEBas
KHCJIOTa U UX COJIN)

9.3 MPOTHO3UPOBATh M XapaKTepU30BaTh CBOWMCTBA BEIIECTB B
3aBUCUMOCTH OT UX COCTaBa U CTPOEHUS, IPUMEHEHUE BEIIECTB
B 3aBUCUMOCTH OT HMX CBOMCTB, BO3MOXXHOCTb MPOTEKAHUS
XUMUYECKUX TPEBPANIECHUN B PA3TUIHBIX YCIOBUIX

10 YMeHHE COCTaBIATh MOJIEKYJISIpHbIE W HWOHHBIC YpaBHEHUS
peakiuii, B TOM YHCIIE:

10.1 peakiuii HOHHOTO OOMeHa

10.2 OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX PEaKIUui

10.3 WUTIOCTPUPYIOIINX XUMUYECKHE CBOMCTBA M3YUYECHHBIX KIIACCOB
(TpyTi) HEOPTraHUYECKUX BEIIECTB

10.4 MOATBEPKIAIONINX T€HETUYECKYIO B3aUMOCBS3b MEXIY HUMU

11 YMeHune BBIYUCIIATH (IPOBOJIUTH PACUETHI):

11.1 OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO M MOJIAPHYIO MAacChl BEIIECTB,
MacCOBYIO JI0JIF0 XUMHUYECKOTO JIEMEHTa B COCTMHEHUHN

11.2 MAacCCOBYIO JIOJIIO BEIIIECTBA B PaCTBOPE,

11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00beM ra3oB

114 M0 YPABHEHUSIM XUMUUYECKUX PEAKIUNA U HAXOAUTh KOJIMYECTBO
BEIEeCTBa, 00bEM U MACCy peareHTOB WJIH MTPOTYKTOB PEaKIIUU

12 Biianenue (3HaHHE OCHOB):

12.1 OCHOBHBIMH METOJIaMH HAY4YHOTO TO3HaHMs (HaOII0JIeHUeE,
U3MEpPEHHE, JKCIIEPUMEHT, MOJEIUPOBAHNUE) TPH HW3YUCHUU
BEIIECTB M XUMHUYECKUX SBJICHUN, yMeHHE Cc(HOpMyInpoBaTh
po0IeMy U MIPEAJIOKUTH MYTH €€ PEIICHUS

12.2 0e3omacHoOi pabOThl C XUMHUYECKMMU BEUIECTBAMU, XUMUYECKOM
MOCYI0M U JTa0OpaTOPHBIM 000PYyI0BaHUEM

12.3 npaBwiaMu ~ 0e30macHOro  oOpamieHus C  BElIeCTBaMH,
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UCIIOJIb3yEeMbIMM B TOBCEAHEBHOM  KW3HHM, MpaBUIaMU
MOBEJACHUSI B LENSIX COEPEeKEeHUsI 370POBbS U OKpYXKarollen
IPUPOIHON CpeJibl; MIOHUMAaHUE Bpea (OMacHOCTH ) BO3ICUCTBUS
Ha JKWUBBIC OPTAaHW3MBI ONPEIEIECHHBIX BEIIECTB, CIOCOOOB
YMEHBIIICHUS U TIPEAOTBPAICHUS UX BPEAHOTO BO3/ICUCTBUS

13

Hamuune MMPAKTHYCCKUX HaBBIKOB IIJIAHUPOBAHUA 151
OCYHICCTBJICHUA CIICAYIOIMUX XUMHUYCCKUX OKCIICPUMCHTOB!

13.1

W3y4YeHHE U OINHUCaHuEe (PU3MUYECKUX CBOMCTB  BEIIECTB;
O3HaKOMJICHHE C (PU3UYECKUMU M XUMHYECKUMH SIBIICHHUSIMU;
OMBITHI, HJUTIOCTPUPYIOLINAE MTPU3HAKK MPOTEKAHUSA XUMHUUECKHUX
peakuuii

13.2

U3yYCHHE CIIOCOOOB pa3elieHUs] CMECei

13.3

MOJyYEHUE KHUCIOPOAAa W HU3YUYEHHUE €r0 CBOWCTB; MOJyYECHHE
BOJIOPOJAa M HU3YYEHUE €r0 CBOMCTB; MOJYYECHHUE YTIECKHUCIIOrO
rasa U U3y4eHHUe €ro CBOMCTB; MOJIYYCHUE AMMHUAKA U U3YUYECHHUE
€ro CBOICTB

13.4

MPUTOTOBJICHHE PACTBOPOB C OMPEICICHHOW MacCOBOM AoJei
PacTBOPEHHOTO BEIIECTBA

13.5

NpUMEHEHUE HUHIUKATOpOB  (TakMyca, METWJIOpaHka U
dbenondranenna) uisi ONpeACNICHUs] XapakTepa Cpelbl B
pacTBOpax KHUCIOT U HIEN0Yen

13.6

UCCIIEIOBAHUE W OMMCAHWE CBOWCTB HEOPraHWYECKUX BEILIECTB
pa3IMYHBIX KJIACCOB; HM3Y4YEHUE B3aUMOAECHCTBHUS KHUCJIOT C
MEeTaJUlaMH,  OKCHJIaMH  METaUIOB,  PAacTBOPUMBIMU U
HEpPACTBOPMMBIMH  OCHOBAHUSIMH,  COJSIMH;  TOJy4YEHHUE
HEpPACTBOPUMBIX OCHOBAHHU; BBITECHEHHE OJIHOTO MeTajula
JPYTUM U3 PacTBOpa COJIM; UCCIIeT0BaHNE aM(POTEPHBIX CBONCTB
TUJPOKCUJIOB aTIOMUHUS U IIMHKA

13.7

pellIeHUE SKCIEPUMEHTAIBHBIX 3a1ad no TeMam: "OCHOBHbIE
KJIACChl HEOPTaHUYECKUX COEOUHEHHI"; "DIeKTpoauThyecKas
nuccoruanus'; "BakHelmme HEMETalIbl M UX COCAUHCHUS';
"Ba)kHelIe MeTaJuIbl M UX coequHeHus"

13.8

XUMUYECKHUE JKCIIEPUMEHTHI, WJUTIOCTPUPYIOIIUE TPU3HAKU
MPOTEKaHUS PEaKIIii MIOHHOTO OOMEHA; KAYeCTBEHHBIC PEAKITUU
Ha TPHUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HOHBI XJIOPHI-,
opomuna-, noaua-, cyinbdar-, ochar-, kapOoHaT-, cHUIMKAT-
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AHUOHBI, THAPOKCHUI-UOHBI, KATHOHbI aMMOHUS, MarHus,
KaJIbITUS, allOMHUHUS, xene3a (2+) u xenesa (3+), meau (2+),

LUHKA

14 YMmenue:

14.1 NPEJCTaBISTh PE3yJIbTaThl AKCIIEPUMEHTa B (OpMe BBHIBOJOB,
JI0Ka3aTeNbCTB, TPAPHUKOB U TAOIUI] U BBISBISITh SMIIMPUIECCKHIE
3aKOHOMEPHOCTH

14.2 YCTaHABIMBATh CBSI3M MEXAY pealbHO HAOJI0IaeMbIMU

XUMHAYECKMMH SIBJICHUSIMU M IPOLIECCAMHU, NMPOUCXOASAIIUMU B
Makpo- U MHUKPOMHUPE, OOBSICHATh NPUYUHBI MHOI000pa3us
BEILECTB

HepequL QJICMCHTOB COACPKAaHUA, ITPOBCPACMBIX HA OCHOBHOM
rocyagapCTBCHHOM 3K3aMCHC I10 XUMHHU

Kon [IpoBepsieMblii DIEMEHT COJIEPKAHUS

1 [lepBoHaUaNbHBIE XUMUUECKUE TOHATHS

1.1 Yucteie BemecTBa U cMecu. CiocoObl pa3ieeHus cMecei

1.2 ATOMBI U MOJIEKYJIbl. XUMHUECKHE 371eMEHThI. CUMBOJIbI XUMUYECKUX
aneMeHTOB. [IpocThie U CIOKHBIE BEIIECTRA.

1.3 Xumuyeckas — gopmyna. BaneHTHOCTP  aTOMOB — XMMHUYECKHX
aaeMeHTOB. CTeNeHb OKUCICHUS

1.4 3aKOH TOCTOSIHCTBA cocTaBa BemiecTB. OTHOCUTEIbHAS aTOMHas
Macca. OTHocuTeNbHasE MOJICKYJIsipHas Macca. MaccoBas J0Jis
XHMHYECKOTO 3JIEMEHTa B COCTUHCHUH

1.5 KonuuectBo BemiectBa. Moinb. Monsipaast macca. MousipHblii 00beM
ra3oB. B3anMOCBS3b KOJHWYECTBA, MacChl W 4YHCIA CTPYKTYPHBIX
€JIMHUI] BEILIECTBA

1.6 Du3nYeCcKne M XUMHUYECKHE SBJICHUS. XHUMHUYECKas peakius U ee
MpU3HAKKA. 3aKOH COXPAHEHHS MAacChl BEIIECTB. XHUMHUUYECKUE
YpaBHEHHUS

2 ITepuomnueckui 3akoH W llepuommyeckass cucTeMa XUMHYECKUX
sanemenToB [[.U. MenaeneeBa. CTpoeHue aTOMOB
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2.1

[lepnognueckuii 3akoH. Ilepuonnueckass cucreMa XHUMHUYECKHX
anemeHntoB .M. MenneneeBa. llepuoasl u rpynnel. Pu3nydeckuu
CMBICJI HOPSAIKOBOTO HOMEPA, HOMEPOB NIEPUO/IA U TPYIIIBI SJIEMEHTA

2.2

Crpoenue aromoB. CocTtaB aTOMHBIX sjiep. M30TOmbI. DIEKTPOHBI.
CtpoeHue AJIEKTPOHHBIX 000J0YEK aTOMOB MEPBBIX 20 XUMHYECKUX
anemeHTOB [lepuoanueckont cucremsl .M. Menneneena

2.3

3aKOHOMEpPHOCTH B HM3MEHEHUU CBONCTB XUMHUYECKUX HJIIEMEHTOB
NEpPBBIX TpeX TMEpPUOJOB, Kallus, KalblHsa (paguyca aToOMOB,
AIEKTPOOTPUIIATEIIBHOCTH, METAUIMYECKUX ¢ HEMETaUIMYeCKHX
CBOMCTB) 1 UX COEJMHEHUIN B COOTBETCTBHH C MTOJIOKEHUEM PJIEMEHTOB
B [lepuonnueckoii cucteMe U CTPOCHUEM UX aTOMOB

Crpoenue BeniecTna

Xumuyeckas cBa3b. KoBajieHTHasi (MOJIIpHAsi U HEMOJISIPHAs) CBS3b.
DJIEKTPOOTPULIATEILHOCTh XUMHUUYECKUX 3JIEMEHTOB. MOHHast CBS3b.
MeTtaimueckast CBA3b

3.2

Turnsl KPUCTAJIINYECKUX peLIeToK (aToMHas, HMOHHA,
METaJuInYecKas), 3aBHUCHUMOCTb CBOMCTB BEIIECTBA OT THIIA
KPUCTAUINYECKON PEIIETKH U BUJIa XUMAYECKOU CBA3U

Baxneiinme MpCaACTAaBUTCIIN HCOPraHNMYCCKHUX BCHICCTB. HewmeTtamnsl
H UX COCANHCHMA. MeTtaibl U ux COCIUHCHUA

4.1

Knaccudukanms u HOMEHKIIaTypa HEOPTaHMUYECKHX COCAMHCHUI:
OKCHJIOB (coJie0Opa3yroline: OCHOBHBIC, KUCIOTHBIE, aM(POTEpHBIC) U
HECO0JIeOOpa3yrolIre; OCHOBAaHUU (IIEJIOYM ¥ HEPACTBOPHUMBIC
OCHOBAHHUA); KHCIOT (KHCIOPOJCOACpKAINE M OECKHUCIOPOJIHEIE,
OJIHOOCHOBHBIE U MHOTOOCHOBHBIE); COJIeH (CPETHUX U KUCIIBIX)

4.2

PU3NYECKNE U XUMAYECKHUE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAILIOB:
BOJIOPOJIa, XJopa, KHCIOpoja, cepbl, azora, docdopa, yriepona,
KPEMHUSA

4.3

DU3NYECKNE U XMMHUYECKUE CBOMCTBA MPOCTHIX BEIIECTB-METAIUIOB:
JUTHS, HATPUSA, KAJIMS, MArHuss W KaJblWs, AJTIOMHHUA, XKeJe3a.
DJIEKTPOXUMHUYECKUAN PSAJT HANIPSIKEHUN METaJUIOB

4.4

OU3UYECKME W XHMHUYECKUE CBOWCTBA BOJOPOJHBIX COCIMHECHUH
HEMETAJUIOB: XJIOPOBOJAOPOIA, CEPOBOAOPOIA, aMMHUAKA

4.5

Pu3nYeCcKre U XUMUYECKHE CBOMCTBA OKCUI0B HeMeTauioB: cephl (IV,
V1), azora (I1, IV, V), docdopa (III, V), yrnepona (I, IV), kpemuus

44




(IV). IlonydyeHue OKCHUJIOB HEMETAIIIOB

4.6

XUMHUYECKHE CBOMCTBA OKCHUIIOB: MeTaiuioB [A - IIIA rpymm, nuHKa,
menu (II) u xxenesa (11, II). [ToxyueHre OKCHUI0OB METAIIJIOB

4.7

XUMUYECKHE CBOMCTBA OCHOBaHUN M aM(OTEPHBIX TUJIPOKCUJIOB (Ha
npuMepe TUIPOKCUIOB alllOMUHHUS, >Keye3a, LuHKa). [lomyueHue
OCHOBAaHHM M aM(OTEPHBIX THAPOKCHUIOB

4.8

OOmue XMMHUYECKHE CBOWMCTBA  KHUCIOT:  XJIOPOBOAOPOJHOM,
CEpPOBOJIOPOTHON, CEPHUCTOHN, CepHOM, a30THOU, GHochOpHOH,
KpEeMHUEBOM,  yrombHOH.  OcoOble  XMMHYECKHE  CBOWCTBa
KOHLIEHTPUPOBAHHON CEPHOM M a30THOM KucoT. [lomydyeHnue kucinot

4.9

OO6mue XuMUYecKre CBOMCTBa cpeiHuX coneil. [lomyduenue comneit

4.10

HOJ’IY“ICHHG, C06I/IpaHI/IC, paciio3HaBaHUC BOAOpOda, KHCIOPOa4,
aMMHaKa, yIJICKHMCJIOIO Ira3a B J'Ia60paTOpI/II/I

4.11

[Tomyyenne ammuaka, CEpHOM M a30THOM KHCIIOT B MTPOMBIIIIJIEHHOCTH.
OO01ue crnocoObl NOJTyYEeHHs] METAILIIOB

4.12

I'eneTnyeckas CBS3b MCIKAY KiIaCCaMHU HCOPIraHNICCKUX COCI[I/IHCHI/Iﬁ

XUMHYECKHE PCaKINHU

5.1

Knaccudukanuys XuMUIeCKUX PEaKIHK 110 Pa3IUIHBIM TPU3HAKAM: T10
YHUCIIy U COCTaBY yYaCTBYIOIIMX B PEAKI[UH BEIIECTB, IO TEIIIOBOMY
ahdexTy, N0 HU3MEHECHHMIO CTEINEHEH OKHMCICHHS XHMHYCCKHX
9JIEMEHTOB

5.2

TennoBoir  3h(deKT XUMHUYECKOW peakluuu, TEePMOXUMHUUYECKUE
ypaBHEHUS. DK30- U SHAOTEPMUUYECKUE PEAKLUUU. TepMOXUMUYECKUE
ypaBHEHUS

5.3

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu.  OKUCIUTENUu U
BOCCTaHOBUTENH. IIpomeccsl OKUCIEHHS UM BOCCTAHOBJICHHS.
DNEeKTPOHHBIN 0anaHC OKUCIUTEIbHO-BOCCTAHOBUTEIBHON PeaKuu

5.4

Teopust 3NEKTPOJUTAYECKON aucconuanuv. KaTHOHBI, aHWOHBL.
DJIEKTPOJIUTHI U HEAIEKTPOJUTHI. CUIIbHBIE U CIa0ble AJECKTPOIUTHI.
CreneHp auccomuanuu

5.5

Peakumm monHOro oOMeHa. Y CI0BUS NMPOTECKAHUS PEaKIMii HOHHOIO
oOMeHa, TIOJIHBIE ¥ COKPAIIIEHHbIC HOHHBIC YPaBHECHUS PEaKIIHiA

XUMHS ¥ OKpYXKarollas cpeaa
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6.1

BemectBa u Marepuanbl B TOBCEIHEBHOM JKHM3HM UeJOBEKA.
be3onacHoe MCHOJNb30BaHUE BEIIECTB M XUMUYECKHUX pEAKIHU B
nabopaTopuu u ObITy. [lepBasg moMoIb MPU XUMUYECKHX OXKOTax U
OTPABJICHUSX

6.2

XUMHUECKOE 3arpsi3HEHUE OKpYXkKaroleh cpelibl (KUCIOTHBIE 0K,
3arpsi3HEHUE TMOYBBI, BO3JyXa M BOJIOEMOB), CIIOCOOBI  €rO
npenorBpamieHus [IpeaenbHas gomycTumasi KOHLIEHTPALMS BEIIECTB
(ITAK). Ponb xuMuM B pelieHUH SKOJIOTMYECKUX MPoOIeM. Y cuieHue
MapHUKOBOTO 3 eKTa, pa3pylieHue 030HOBOTO CIIOS

6.3

[Ipumenenue cepsl, a3zoTta, Qocdopa, yriepona, KpeMHHS U HX
COCIMHEHUN B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH M CEJIbCKOM
xo3siiicTBe. [IprMeHeHHe MeTajuioB M CIUIaBOB (CTaslb, YYTYH,
JIOPATIOMUHUN, OpPOH3a) B OBITY U MPOMBIIIIICHHOCTH UX COCIMHEHUI.
[lonaTre 0 KOPPO3UU METAIOB, OCHOBHBIEC CIOCOOBI 3aIIUTHl UX OT
KOPpPO3HH

6.4

[IpupoHbie MCTOYHUKUA YTIIEBOJOPOAOB (yrojb, MPUPOJHBIA Ta3,
He(Th), MPOAYKTHl WX mepepaboTku (OCH3UH), UX POJb B OBITY U
MPOMBITINIEHHOCTH

6.5

HepBOHa‘-IaHBHBIG IIOHATHS 00 OpPraHUYCCKHUX BCHICCTBAX KaK O
COCAMHCHUAX YIJICPOda (MGTaH, 9TaH, JTHJICH, aAlCTHJICH, J3TAaHOII,
IIMOCpuH, YKCyCHaAa KI/ICJ'IOTa). Ilonarue 0 OMOJIOTMYECKH BasKHBIX
BCIICCTBAX: XXHUPAX, 6en1<ax, YIJICBOJAAX - U UX POJIU B )KU3HH YCIIOBCKA

PacueTsr:

7.1

1o ¢hopmysiaM XUMHUYECKUX COEIUHEHUM

1.2

Macchl (MacCOBOM) I0JIM paCTBOPEHHOTO BEIIECTBA B pPACTBOPE

7.3

M0 XUMHWYCCKHNM YPaBHCHUAM
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