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Pabouas mporpamma mo yueOHOMy mpeamety "Xumus" (6a30BbIH ypOBEHB)
(Tajee COOTBETCTBEHHO - IpOTpaMMa M0 XUMHUH, XUMHS ) BKITFOUAET MOSICHUTEIHHYTO
3aIliCKY, COJIep KaHne O0yUeHUs, ITIAHUPYEMbIE PE3yJIbTaThl OCBOCHHUS MPOTPaAMMBI
0 XMMHH, TEMaTHIECKOE TUIAHUPOBaHNE.

IlosicHuTEILHAA 3aNIUCKA.

[Iporpamma 1o XMMuu Ha ypOBHE OCHOBHOTI'O 00111er0 00pa30BaHUsI COCTABIICHA
Ha OCHOBE TpeOOBaHUII K pe3ylbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTEIbHOMN
IporpaMMbl OCHOBHOTO 00111ero 00pa3oBanus, npeacrasieHHbx B @PI'OC 000, a
TaKk)Ke Ha OCHOBE (henepanbHON paboueil MporpaMMbl BOCIUTAHHUS U C YUETOM
KOHIEMINKM TpernofaBaHus ydeOHoro mpenmera "Xumusa" B 00pa3oBaTeNbHBIX
opranuzanuax Poccuiickon @enepamumu.

HporpaMMa 110 XHMHHU pa3pa60TaHa C ICJIBIO OKa3aHH MGTOIIH‘IGCKOﬁ
IIOMOIIHU YUYHUTCIIO B CO3JaHNHU pa60qeﬁ IIpOorpaMMmaI 110 y‘-IC6HOMy npcamMceTy.

[Iporpamma 1Mo XuUMHUHU Jlae€T TMPEJCTaBICHUE O LENAX, OOIIeH cTpaTeruu
oOy4eHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIIMXCS CPEICTBAMHU Yy4eOHOTO
npeaMeTa, yCTaHaBJIMBAET 00s13aTEIbHOE MPEIMETHOE coJiepKaHue,
peaycMaTpuBaeT paclpeesieHue €ro Mo KiaccaM U CTPYKTYPUPOBAHHE IIO
paszzmenaM W TeMaM MPOTPaMMbl 10 XHMHH, OMPEICTAeT KOJIWYSCTBEHHBIE W
KauyeCTBCHHBIE XapaKTEPUCTHKN coJiepKaHus, PEKOMEHTyEMYIO
MOCJICIOBATEIPHOCTh  M3YYEHUS XHMHH C yYE€TOM  MEKIPEIMETHBIX U
BHYTPHIIPEIMETHBIX  CBS3€H, JIOTHKH y4eOHOTO Tporiecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYaroUIuMXCsi, OMNpPEAeNSeT BO3MOXXHOCTH TMpeaMera s
peanu3aiuu TpeOOBaHMM K pe3yJbTaTaM OCBOCHMS OCHOBHOM 00pa3oBaTelbHOMU
porpaMMbl Ha YPOBHE OCHOBHOTO OOINETO 0Opa30BaHMSs, a TaKKe TPEOOBaHUN K
pe3ynbratam oOy4eHHUs XUMUW Ha YPOBHE I1eJIeH N3YUYEHUs MPeMeTa U OCHOBHBIX
BHUJIOB y4eOHO-ITO3HABATEIILHOM JCATECIBHOCTH OOYYaroIIerocs I10 OCBOCHHIO
y4e0HOTO COJIepKAHUSI.

3HaHWE XUMHUU CIY>KUT OCHOBOWM JJisi (POPMHUPOBAHUS MHUPOBO33PEHUS
oOy4Jaromnierocsi, ero MnpeACTaBiICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
poJib UrparoT (QopMUpyeMble XHMHUEH MPEICTaBICHUS O B3aWMOIPEBPAIICHUIIX
SHEPrUU U 00 DBOJIIOIMU BEUIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJjieM YCTOWYMBOIO Pa3BUTHUSI UEJIOBEUECTBA - CBHIPbEBOM, SHEPreTUYECKOM,
MUIIEBOM U 3KOJIOTUYECKON O€30MaCHOCTH, MPOOJIEM 3PaBOOXPAHEHHUS.

N3yuenue xumuu:

CHOCOOCTBYET  pealu3allii  BO3MOXHOCTEW 11  CaMOpPa3BUTUS U
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dbopMupOBaHUS KYJIbTYpPHI JITYHOCTH, €€ 0011el 1 (QyHKIIMOHATLHON TPAaMOTHOCTH;

BHOCUT BKJIaJd B (l)OpMI/IpOBaHI/IC MBIIIJICHUA W TBOPYCCKUX CIIOCOOHOCTEH
06yan0H1ch51, HAaBBIKOB MX CaMOCTOSTEIbHOM yqe6H0ﬁ JACATCIIBHOCTH,
OKCIICPUMCHTAJIBHBIX MW HCCICAOBATCIBCKUX YMeHHﬁ, HCO6XO,ZII/IMI>IX KaKk B
HOBCCI[HGBHOﬁ KHN3HHU, TaK U B HpO(i)CCCHOHaHBHOﬁ ACATCIBHOCTH,

3HAKOMUT CO CHNEeUU(UKOW HAyYyHOrO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
L[€JIOCTHOTO B3IUIs1a HA €UHCTBO IPUPOABI U YEIIOBEKA, ABJIACTCSA OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUN €CTECTBEHHO-HAYYHOW IPaMOTHOCTH O0YyYaIONINXCS;

CrocoOCTBYeT (OPMHUPOBAHHUIO IICHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAy4YHBIM 3HAHUSAM, K TIPUPOJIC, K YSIIOBEKY, BHOCHT CBOW BKJIAJI B SKOJIOTHYCCKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHbple HampaBieHUs B OOYYEHHMM XUMHUHU OOECHEYHMBAIOTCA CHEUU(DUKON
colepKaHusi  y4eOHOro  MpeameTa, KOTOpPbIA  SBIAETCS — NEeAaroruuyecku
alaliTUPOBAHHBIM OTpa)kKeHUEM 0a30BOW HayKU XMMHH Ha OIPEEICHHOM JTale ee
pa3BUTHSL.

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

CrpyKkTypa coaepkKaHusi MporpaMMbl MO XUMHUU c(OpMHpOBaHA Ha OCHOBE
CUCTEMHOr0 Mojaxojaa K ee n3ydeHuro. CoaeprkaHue CKIIAJbIBAETCS U3 CHUCTEMBI
MOHATUH O XUMHUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMBI MOHATUN O XUMHYECKOU
peakuuu. OO€ 53THU CHUCTEMBl CTPYKTYpPHO OPraHHU30BaHbl 1O MPUHLHUILY
MOCJIEIOBATEIBHOTO Pa3BUTHUS 3HAHUI HA OCHOBE TEOPETHUECKHUX MPEICTaBICHUI
Pa3HOT0 YPOBHS:

ATOMHO-MOJICKYJISIPHOTO YUYE€HUSI KAK OCHOBBI BCETO €CTECTBO3HAHUS,
[Tepnoanueckoro 3akona JI.M1. MeHieneeBa Kak OCHOBHOI'O 3aKOHA XMMUU;
YYEHUS O CTPOCHUM aTOMa U XMMHUYECKOM CBSI3H;

IpEeACTaBICHUM 00 AIEKTPOJUTHUCCKOMN JUCCOITMAIINH BEIIIECTB B PaCTBOPAX.

Teopernueckue 3HaHUS PACCMATPUBAKOTCS HA OCHOBE OMIIMPUYECKHU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YPOBHSI K IPyTrOMY, BBITIOJHSAS (DYHKITMN OOBSICHEHUS ¥ IPOTHO3UPOBAHUS CBONCTB,
CTPOEHHUS U BO3MOKHOCTEN NMPAKTUYECKOTO ITPUMEHEHUS U TIOJIYYECHUS N3YYaEeMbIX
BEILIECTB.



OcBoeHue mporpaMMbl MO XUMHH  CHOCOOCTBYeT  (pOPMHUPOBAHHUIO
MPEACTABICHUS] O XUMUYECKON COCTaBIISAIONIECH HayYHOU KapTUHBI MUpPA B JIOTHKE
€€ CUCTEeMHOM MPUPO/]Ibl, IEHHOCTHOTO OTHOIICHUS K HAYyYHOMY 3HAHUIO U METOAaM
MO3HAaHUA B Hayke. M3yueHue XUMUU MPOUCXOAMUT C MPUBJICUEHUEM 3HAHUU U3
paHee U3y4deHHbIX y4eOHbIX npeameToB: "Oxpyxkaromuii mup", "buonorus. 5 - 7
kiaccsl" u "®uznka. 7 knacc'.

[Ipy wW3y4yeHMM XUMHM [POUCXOJUT (OPMHUpPOBAHUE 3HAHUM OCHOB
XUMHYECKON HAyKHd KakK OOJIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
JIESITEIbHOCTH YeJI0BEKa M KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOH KyJIbTYphI. 3a7aua
y4e0HOro MpeaMeTra COCTOUT B (DOPMHUPOBAHHM CHUCTEMbl XMMHUYECKUX 3HAHUH -
BaXHEHIINX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUM, TOCTYITHBIX
0000IIECHNIT MHPOBO33PEHUECKOTO XapaKTepa, S3bIKa HAayKd, B MPHOOIICHHUU K
HAyYHBIM METOJIaM IMO3HAHUS NPU W3YYCHHH BEIIECTB U XUMUUYECKUX PEaKIIHii, B
(OpMHUPOBAHUY U Pa3BUTUU ITO3HABATEIbHBIX YMEHHUM U UX IPUMEHEHUH B YUEOHO-
MO3HABATEJILHON U y4yeOHO-UCCIIEI0BATENbCKOM AESITENbHOCTH, OCBOCHUHU MPaBHUII
0€e3011acHOro 0OpaleHysl ¢ BEUIECTBAMH B IIOBCEHEBHON KU3HU.

HpI/I HN3YyUCHHUHU XMMHHU Ha YPOBHC OCHOBHOI'O O6HIGFO O6pa3OBaHI/IH Ba’XHOC
3Ha4YCHUC HpI/IO6peJII/I TaKMC L CJIN, KaK:

(opMUpOBaHHE MHTEJUIEKTYalbHO pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CaAMOCTOSITEJIbBHOMY HPHUHSTHUIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIMMCS YCIOBHSM KU3HU;

HaIlPaBJIECHHOCTh OOYYEHHSI HA CUCTEMATUYECKOE MPHOOIICHNE 00yYaroMMXCs
K CAMOCTOSITEJIbHOM MO3HABATEIbHOU JEATENbHOCTH, HAYYHBIM METOJaM MO3HAHUS,
(bopMHPYIOLIIUM MOTHUBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

oOecrieyeHne YCJIOBUHM, CIOCOOCTBYIOIIMX MPUOOPETEHUIO OOYyHaArOIIUMUCS
OTbITa Pa3HOOOpPa3HOW MNEATEIHHOCTH, MO3HAHUS M CaMOTIO3HAHUSA, KIFOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUINX YHHUBEpPCAJIbHOE 3HAYEHHE IS
pa3IMyYHBIX BUOB JESTEIBHOCTH;

dopmupoBanue  o0meld  (QPYHKIIMOHATILHOW W €CTECTBEHHO-HAYyYHOU
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBACHATH U OIICHUBATH SIBIICHUSA
OKPYXAIOIEr0 MHpA, UCIOJIb3YsS 3HAHUS W OMbBIT, MOJIYYCHHBIC MPU H3YYCHHUU
XUMUH, MPUMEHSITh UX MPU PEIICHUH TPOOJIEM B MMOBCETHEBHOM KU3HU U TPYA0BOM
NEeSATEeTbHOCTH;

dbopmupoBaHre y 00y4aromUXCsd TYMAaHUCTUUYECKUX OTHOIICHUM, MTOHUMaHUS
IIEHHOCTH XUMUYECKUX 3HAHUM JJIsi BBIPAOOTKH SKOJIOTHYECKH 11€71eCO00pa3HOro
MOBEJICHUSI B OBITY W TPYAOBOM JACSATEIBLHOCTH B IESAX COXPAHEHHUS CBOETO
30POBbS ¥ OKPYKAIOILIEW ITPUPOTHON CPEIbI;

4



pa3BUTHE MOTHBAIMU K OOYYECHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIO H
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOCHHS OOIIEYEIIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MPOQWMISI U HAMPABICHHOCTH TATBHEUIIETO
oOyJeHus.

OG6riee yucI0 YacoB sl M3ydeHus XuMuu - 136 vacos: B 8 kiacce - 68 yacoB
(2 yaca B Hezento), B 9 kinacce - 68 yacoB (2 yaca B HEJICIIIO).

Conep:xkanue o0ydyenusi B 8 kiacce.
[lepBoHavaibHbIE XUMUUECKUE MTOHATHS.

[Ipenmer xumun. Pomp XuMHUM B JKM3HU 4Ye€JIOBEKA. XUMHUSI B CUCTEME HayK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemecTB. [loHsTHE O MeTOoHax mo3HAHUS B XUMHUHM. YMCTBIE BemiecTBa M CMECH.
CnocoOnlI paszzeneHust cMecei.

ATOMBI U MOJICKYJIBI. Xumuueckue d3aeMEHThl. CHMBOJIBI XHUMHYSCKHX
QJICMCHTOB. HpOCTLI@ N CJIOXXHBIC BCIICCTBA. ATOMHO-MOJ’IGKYJISIPHOG YUCHHUC.

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

KomnuectBo BemectBa. Monb. MoisipHast macca. B3anmMoCBsA3b KOJIMYECTBA,
MacCchl M 4YHMCJIa CTPYKTYPHBIX €AMHHI] BemecTBa. Pacuersl mo dopmMmynam
XUMHUUYECKUX COCTUHEHUH.

®u3znyeckre U XUMHYECKHUE SIBJICHUsI. XUMHUUYECKash peaklus U €€ MpU3HaKU.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYeckue ypaBHeHuUs. Krnaccudukarms
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHa).

XHAMHUYECKHUM DKCIIEPUMEHT: 3HAKOMCTBO ¢ XUMHUYECKOM MOCYAO0U, MPABUIIAMH
paboThI B 1a00paTOpPUU U IprUeMaMu OOpalieHus ¢ 1a00paTOpHbIM 000pYAOBAHUEM,
U3y4eHUEe U onucaHue (U3MUECKUX CBOMCTB 0OPa3I[0B HEOPTaHUUYECKUX BEILIECTB,
HaOmoeHne Gpu3nyueckux (TUIaBJIeHUE BOCKA, TasHUE JIbJIa, PACTUPAHHUE caxapa B
CTYNKE, KWUIIEHWE M KOHJIEHCAlUsl BOJbI) M XMMHUYECKUX (TOPEHHE CBEYH,
MPOKAJIMBAaHUE MEIHOW TIPOBOJIOKH, B3aUMOJICHCTBHE Meja ¢ KUCIIOTOM) SIBIICHUH,
HAOJIOJICHUE M ONHMCAHME MPU3HAKOB TNPOTEKAHUS XHUMUYECKUX peakuui
(paznokeHue caxapa, B3aUMOJICHCTBUE CEPHOM KHUCJIOTHI C XJIOpPHIOM Oapus,
paznoxenue ruapokcuna meau (II) mpu HarpeBaHuu, B3aMMOJEICTBUE KeJe3a C
pactBopoM cosin Menu (II), uzyuenue cnocoOoB paszjeneHuss cMeceil (¢ TOMOIIbIO
MarHuTa, (uiIbTpoBaHWE, BBIMAPUMBAHME, JUCTWIUIALUA, XpomaTtorpadus),
MPOBEICHUE OYMCTKU MOBAPEHHOW COJM, HAOJIIOJEHUE U OMHCAHHE PEe3yJbTaTOB
MPOBEICHUS OIbITa, WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHHsS] MaccChl, CO3JaHUE
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MoJeJIeld MOJIEKYJI (IIapOCTEPIKHEBBIX ).
Bakneiimme npencTaBUTENN HEOPraHMYECKUX BEILIECTB.

Bo3nyx - cmech razos. CoctaB Bo3ayxa. Kucnopon - snemMeHT U mpocToe
BelecTBo. Haxoknenuwe kuciopoga B TpUpOJE, (PU3MYECKUE U XUMHUYECKUE
cBoiictBa (peakuuu TopeHusi). Oxcunbl. [lpumenenue xkucnopona. CrocoOsbl
MOJIyYeHHUs] KUclopoda B JabopaTOpuud W TPOMBINUIEHHOCTUH. KpyroBopor
KHclopoaa B mpupoe. O30H - auioTporiHas MoAuUKaIUs KUCTIOpoa.

TemnoBoit 3pdexT XUMHUYECKON peakiuu, TEPMOXUMHUYECKHE YpaBHEHHUS,
9K30- M DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroiab M METaH. 3arpsA3HEHUe
BO3lyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon - aneMeHT u npocroe Bewmectso. Haxoxkaenue Bogopoaa B mpupone,
(bu3NYecKue 1 XUMUYECKHE CBOMCTBA, IPUMEHEHUE, CIOCOOBI TOJyueHust. Kuciaorsl
U COJIN.

MOHHpHBIfI 00BbeM Tra3oB. PacueTsl M0 XMMHYCCKUM YPaBHCHUAM.

dusnyeckue CBOWCTBA BOJAbl. Boaa kak pactBoputenb. PacTBOpHL.
HacekllieHHble 1 HEHACBIIMIEHHBIE PACTBOPBHI. PacTBOPHUMOCTH BEWIECTB B BOJE.
MaccoBas 10Ji BElLIECTBAa B pacTBOpPE. XUMHUUYECKHE CBOMCTBA BOJbl. OCHOBaHUS.
Posb pacTBOpOB B MPUPOJI€ M B KU3HU 4YesioBeKa. KpyroBopoT Bojabl B MPUPO/IE.
3arpsi3HeHUE TPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOJIHBIX BOJI.

Knaccudukanus nHeopranuueckux coeauHenuit. Oxcupabl. Knaccuduxarus
OKCUJIOB:  cojieoOpaszyroniue (OCHOBHBIE, KHUCJIOTHBIC, aM(OTEepHbIE) U
HecosieoOpasyromue. Homenkmarypa okcuaoB. Du3MYECKHE W XHUMHYECCKUE
CBOMCTBA OKCUJIOB. [lonmyueHnne okcuaos.

OcHoBanusa. Krnaccudukanuss OCHOBaHMM: IIETOYM W HEPACTBOPUMBIE
ocHOoBaHusA. HomeHkiarypa ocHoBaHuil. PU3NUECKHE M XUMHUYECKHE CBOWMCTBA
ocHoBaHuU. [ToyyeHne oCHOBaHUM.

Kucnotel. Knaccudpukamus kucnor. Homenknarypa kucinor. Ousndeckue u
XAMHUYECKUE CBOWCTBA KHUCIOT. Psan aktuBHocTM MetaiuioB H.H. bekerosa.
[TonydyeHue KUCIOT.

Conu. HoMeHknaTypa conen.
dusnyecKkrne U XUMUYECKre cBorcTBa cojie. [loyuenne conei.
I'eneTnueckas CBsI3p MEXKIY KIaCCAMU HEOPTraHUYECKUX COCIMHEHUM.

XUMUYECKHN HKCIEPUMEHT: KAYeCTBEHHOE OMPENIEIICHHE COJCpPKaHUs
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KHCIIOPO/JIa B BO3/1yXe€, MOJIy4eHre, cCoOMpaHue, paclio3HaBaHUE U N3yUeHHUE CBOICTB
KHCIIOpOJia, HaOJIIO/IEHUE B3aWMOJIEHCTBUS BEIIECTB C KHUCIOPOIAOM M YCIOBUS
BO3HMKHOBEHUS U MpEKpalleHus: ropeHus (moxapa), o3HakoMJIEHUEe ¢ 00pa3iamu
OKCUJIOB U OIKCAHHE KX CBOWCTB, MOJy4YCHHE, COOMpaHHE, pACIO3HABAaHUE U
U3y4YeHUE CBOMCTB BOJIOpoJa (TOpeHHuE), B3aUMOJEHCTBUE BOJIOPOJA C OKCHUIIOM
menu (II) (BO3MOXKHO HCIIOIB30BaHUE BHACOMATEPHAIOB), HaOM0IeHHE 00pa3IoB
BEIIECTB KOJUYECTBOM | MOJb, HCCIEJOBAaHUE OCOOEHHOCTEW pacTBOpPEHUS
BEIIECTB C pA3JIMYHOM PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C
ONPEAEIEHHON MacCOBOM JIOJIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOICMCTBUE BOBI
c MerauiamMud  (HaTpueM W KalublMeM)  (BO3MOXKHO  HCIIOJIb30BaHUE
BHUJICOMATEpPUAIIOB),  HUCCIEJOBaHHE  O0pa3lloB  HEOPraHUYECKUX  BEIIECTB
pPa3TUYHBIX KJIACCOB, HAOIOIEHNE N3MEHEHHUS OKPACKH WHIMKATOPOB B PaCTBOPax
KUCJIOT W TIenoyel, u3ydeHnue B3aumojerctBusi okcuga meau (II) ¢ pactBopom
CEpHOM KHUCIOTHI, KUCIOT C METajulaMH, pPEaKIil HeHWTpalu3aluu, MOJy4eHHEe
HEpPACTBOPUMBIX OCHOBAHUMW, BBITECHEHHE OJHOTO METaula JIPYTMM M3 pacTBopa
COJIM, PEIICHUE HKCIECPUMEHTANBHBIX 33alad o Teme ''BaxHelmume Kiacchl
HEOPTaHUYECKUX COCAUHEHUI".

ITepunoanyeckuii 3akoH u Ilepuoguueckas cucTeMa XMMHUYECKUX DJIEMEHTOB
JHA.N. MenneneeBa. CTpoeHHE aTOMOB. XHUMHUYECKas CBI3b. OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbLHBIC PEAKIINH.

[lepBble MOMNBITKM KiIacCU(DUKAIUMK XUMHUYECKMX 3ieMeHTOB. [loHsTHE O
IpYIIax CXOJHBIX 3JEMEHTOB (IIEJOYHBbIE U IIEJTOYHO3EMENIbHBIE METAJIbI,
rajioreHbl, HHEPTHBIE ra3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCUIBI
U THUJIPOKCHU/IBI.

[Tepuognueckuii 3akoH. [lepuoguueckas cuUcTEMa XUMHYECKUX SJIEMEHTOB
AWM. MenneneeBa. KoporkonepuogHas W JJIMHHONEpHOAHAs  (HOPMBI
[Tepnoanueckout cucrembl xumuueckux 3yemeHToB .M. Menaeneesa. lleproas u
rpynibl. GU3NYECKU CMBICI TTOPSAAKOBOTO HOMEpPa, HOMEPOB MEPUOJIA U TPYIIIIbI
AJIEMEHTA.

Crpoenue aroMoB. CoctaB aToMHBIX fanep. M3oromnel. Dnektponbl. CTpoeHue
AJMEKTPOHHBIX ~ 000JI04eK aToMOB TepBbIX 20 XUMHUYECKUX  DIEMEHTOB
ITepuonnueckoin cucrembl J[.M. MenneneeBa. XapaKTepucTHUKa XUMHUYECKOIO
AJIEMEHTA T10 ero noyoxeHuro B [lepuoanueckoit cucreme 1.11. Menzaeneena.

3aKOHOMEpPHOCTM M3MEHEHHs pagnyca aTOMOB XUMHUYECKUX DJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO TPYIIAM U IEPUOJAM. JHAYEHUE
ITepunonnueckoro 3akoHa u Ileproandeckon CUCTEMbl XUMUYECKUX DJIEMEHTOB IS
pa3BuTus HayKu U npakTuku. J[.J1. MeHnenees - ydeHbIN U IpaKJaHUH.

Xumudeckass cBs3b. KoBaneHTHas (ToyisipHass W HEMOJIIPHAsl) CBSA3b.
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QHGKTpOOTpI/IHaTCHBHOCTB XUMHYECKUX 3JIeMeHTOB. MoHHAas CBSI3b.

CreneHb OKHUCJICHUA. OKHCIIUTEIIPHO-BOCCTAHOBUTEIILHBIC PCaKIM.
HpOHCCCI)I OKHCJICHMS M BOCCTaHOBJICHUS. OKMCIMTEIM 1 BOCCTAHOBUTEIIH.

XUMHYECKUMN OKCIICPUMCHT. H3YUYCHHUC 06p33HOB BCIICCTB MCTAJIJIOB H
HEMCTAJIIIOB, BSaHMOHCﬁCTBI/IG I'MAPOKCHAa INIHMHKAa C pPacTBOpaMHu KHCIOT H
HICJ'IO‘ICﬁ, IMPOBCACHUC OIIBITOB, HW/UIIOCTPHUPYIOIOUX IIPUMCPBI OKHCIUTCIIBHO-
BOCCTAHOBUTCIBHBIX peaKuHﬁ (FOpCHI/Ie, PCAKIHU PA3JIOKCHUA, COGI[I/IHGHI/IH).

MexnpeaMeTHbIE CBS3H.

Peasmszanust MeXnpeaMETHBIX CBA3CH INPU W3YyYEHMM XMMUM B 8 Kiacce
OCYILECTBIISIETCS. 4YE€pe3 HCIOJIb30BaHUME KaK OOIIMX €CTECTBEHHO-HAy4YHBIX
IOHATHUM, TAK W MOHATHM, SIBISIOIIUXCS CUCTEMHBIMM IS OTAEIBHBIX IIPEAMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOmre ecTecTBEHHO-HAy4YHbIE MOHSATHUS: HAy4YHbIA (DAaKT, TUIIOTE3a, TEOPUS,
3aKOH, aHaJlu3, CHUHTE3, Kilaccu(uKalus, MNepUOJUYHOCTb, HaONIO/IEHNUE,
DKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBJICHUE.

®du3uKa: MaTepus, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIHI,
PaIoOaKTUBHOCTb, MOJIEKYJa, JJICKTPUUYCCKHM 3apsji, BEIIECTBO, TEJO, 00BEM,
arperaTHOe COCTOSHHME BeEIIeCTBa, Ta3, (U3WYECKUE BEIWYWHBI, €IUHUIIBI
M3MEpPEHMSI, KOCMOC, TIJIaHEThI, 3Be3/1bl, COJIHIIE.

buonorus: porocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, ruapochepa, MuHEpasbl, TOPHbIE TOPO/IbI, TTOJIE3HBIE
HCKOIIaeMbI€, TOTIJIMBO, BOJIHBIC PECYPCHI.

Copnepxanue o0yuenust B 9 Kiacce.
BeniecTBo u xumuyeckasi peakiusi.

[lepnognueckuit 3akoH. Ilepromnueckas cucTeMa XMMHUYECKHX JJIEMEHTOB
JA.N. Menneneea. CTpoeHHe aTtoMOB. 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB
XUMHUYECKUX JIEMEHTOB IEPBBIX TPEX NEPUOIOB, KM, KAJIBLIHS U X COCIUHEHNN
B COOTBETCTBUM C IIOJIOKEHUEM DJJEeMEHTOB B [lepumonnueckon cucreme u
CTPOCHHUEM UX aTOMOB.

CtpoeHue BellecTBA: BHUJBI XUMHUYECKOW CBS3W. THUIBI KPUCTAIMYECKUX
PEIIETOK, 3aBUCUMOCTb CBOMCTB BEIIECTBA OT THIIA KPUCTAJNIMYECKON PEIICTKH U
BUJIa XUMHYECKOM CBS3H.

Knaccudukanuss 1 HOMEHKJIATypa HEOPraHWYECKUX BEIIECTB. XUMHYECKUE
8



CBOMCTBA BCHICCTB, OTHOCAIMMUXCA K PaA3JIMIHBIM KJIaCCaM HCOPraHNMYCCKHUX
COG,Z[I/IHCHI/Iﬁ, ICHCTHUYCCKAsA CBA3b HCOPTaHNYCCKHUX BCIICCTB.

Knaccudukanus XuMrU4ecKuX peakiuid Mo pa3IMyHbIM MPU3HAKAM (T10 YUCITY
U COCTaBy YYacTBYIOIIMX B pEAKIMHU BEHIECTB, MO TEIIOBOMY 3¢ ¢deKTy, Mo
WU3MEHEHUIO CTETNEeHEeH OKHUCIEHUS XMMHYECKUX AJIEMEHTOB, IO 00paTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U HIAOTEPMHUUECKUE PEAKIUU, TEPMOXUMUYECKUE
ypaBHEHUSI.

[lonsiTie o ckopocTH xumuueckon peakuuu. lloHarne o6 0oOpaTUMBIX H
HEOOpAaTUMBIX XMMHYECKUX peaknusx. [[OHITHE O TOMOTEHHBIX M Te€TEPOTE€HHBIX
peakuusx. [lonsarne o karanuse. [loHsTHE 0 XMMHYECKOM paBHOBECUU. DAKTOPHI,
BIIMSIFOIIME HA CKOPOCTh XUMHYECKOW pEAKIUU MU TOJOKEHUE XUMHUYECKOTO
PaBHOBECHSL.

OKHUCIUTEILHO-BOCCTAHOBUTEIIHLHBIC pcaKuunmu, BHGKTpOHHBIﬁ Oajanc
OKHCJIUTEIILHO-BOCCTAHOBUTEILHOU PCAKIHH. CocraBieHnue ypaBHeHI/Iﬁ
OKHUCIIUTCIBbHO-BOCCTaAHOBUTCIILHBIX peaKuHﬁ C HCIIOJIb30BaHHUCM MCTOJa
QJICKTPOHHOI'O OajaHca.

TGOPI/ISI BHCKTpOHHTH‘IGCKOﬁ Jucconuranuu. SHGKTpOJII/ITBI N HCOJICKTPOJIUTEI.
KaTI/IOHBI, aHUOHBI. MexaHu3M Aucconuanu BCHICCTB C PA3JIMYHBIMH BHIAMHU
XUMHUYECKOM cBs3u. CTeNneHb JUucconuranmnu. CunbHbIC U cl1adbIe QJICKTPOJUTEI.

Peakuuu noHHoro obmeHa. Y cinoBus NpOTEKaHUsl peaklMii HOHHOTO OOMeHa,
IIOJIHBIE W COKpAILICHHBbIE HMOHHBIE YypaBHEHHMS peakuuil. CBOKCTBA KHCIIOT,
OCHOBAHUM U COJIEH B CBETE MPEACTABICHUM 00 3JIEKTPOJUTUUECKON TUCCOLIAIUU.
KauecTBeHHbIE peakiuy Ha MOHBI. [IoHATHE O THIpONIH3E CoNEl.

XVWMHYECKUI SKCIIEPUMEHT: O3HAKOMIJICHHE C MOJCISIMH KPHUCTAUTMYCCKUX
pPEIETOK HEOPTAaHUYECKUX BEIIECTB - METAJJIOB M HEMETAJLJIOB (rpadurta U aamasa),
CJIOKHBIX BEIIECTB (XJIOPUJA HATpHUs), MCCIIEAOBAaHUE 3aBUCHUMOCTH CKOPOCTHU
XUMUYECKON peakIMi OT BO3JCHCTBUS PA3IMYHBIX (PAKTOPOB, HCCIEIOBAHNE
AJIEKTPOIIPOBOJIHOCTH PACTBOPOB BEIIECTB, MpOIECCa JHUCCOIUAIIMU  KHUCIOT,
miesioyel u cosieid (BO3MOXHO HCIIOIh30BAHUE BUIEOMATEPHANIOB), MPOBEICHUE
OTIBITOB, WJUTFOCTPUPYIOUIUX TPU3HAKU TMPOTEKAHUS PEAKIUi HOHHOTO OOMeEHa
(oOpazoBaHue oOcaaka, BBIJICICHHE Ta3a, OOpa30BaHHWE BOAbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBHUTEILHBIX  PEaKIui
(ropeHue, peakiuu pasIoKEeHHs, COCTUHEHUs), PACTIO3HABAHUE HEOPTaHUYECKUX
BCIIECTB C TIOMOIIBIO KA4YECTBEHHBIX PpEaKIUi HAa HOHBI, pCIICHUE
AKCIIEPUMEHTAJIBLHBIX 3a]1a4.

Hemeramnsl n ux COCIUHCHUA.

O6miass xapaktepucthka rajgoreHoB. OCOOEHHOCTH CTPOEHHsS aTOMOB,
9



XapakTepHble cTeneHn okuciaeHus. CTpoeHue u (u3NYECKUe CBOMCTBA MPOCTHIX
BELIECTB - TaJIOT€HOB. XMMUYECKUE CBOWCTBA HAa MPUMEPE XJI0pa (B3aUMOAEHCTBHE
C MeTaJUlaMM, HEMeTaulaMu, Iueiaoyamu). XiopoBojopoxa. ComsHas KHCIIOTa,
XUMUYECKUE CBOMCTBA, IOJIydeHUe, IpuMeHeHue. JlelictBue xiopa U
XJIOPOBOAOPOA HA OPTAaHU3M YeIoBeKa. BaxxHenme XJI0puIabl U UX HAX0XKICHUE B

npUpoe.

O6mias xapakrepuctuka siemMeHToB VIA-rpynmbl. OCOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTEPHbIE CTECIIEHU OKUCIICHMUSI.

CrtpoeHne n Pu3HUECKHEe CBOHMCTBA MPOCTHIX BEIIECTB - KUCIOPOAA U CEPHI.
AnnoTpormHble MOAU(PUKAIIMKE KUCIOPOAa U Cephl. XMMHYECKHE CBOIMCTBA CEPHI.
CepoBomopo/, cTpoeHue, (U3NIeCKrue U XUMUIECKHuEe CBOMCTBA. OKCHIBI CEPhI KaK
MIPEACTABUTENN KHCIOTHBIX OKCUAOB. CepHas KUCIIOTa, PU3NIECKHE U XUMUICCKUE
cBOMcTBa (0OIIME KaK TMPENCTABUTENSl Kiacca KHUCIOT W cHenudUuuecKue).
XUMHUYECKUE PEaKIINH, JIeKaIIUe B OCHOBE MPOMBIIIJIEHHOTO CIOC00a MOTyUYeHUS
cepHoit kucioThl. [Ipumenenue. Conu cepHOI KUCTOTHI, KAUECTBEHHAs PEaKIMs Ha
cynbdar-uoH. HaxoxxJeHue cepbl M €€ COCIMHEHW B TMpupojie. XUMHUYECKOE
3arpsi3HEHUE OKPY’KAIOIIEH Cpelbl COCIMHEHUSIMH Cephbl (KUCIOTHBIC JOXKIH,
3arpsi3HEHHUE BO3/yXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAIICHHUS.

OO6miast xapakTepucTHKa 3JIeMEHTOB VA-rpynmbl. OCOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIICHUSI.

A3oT, pacnpocTpaHeHHE B MPUPOAE, PU3HUECKUE U XUMHUYECKHUE CBONCTBA.
KpyroBopot azora B mpupojie. AMMHUaK, €ro (pu3nueckue U XuMUUECKHUEe CBOMCTBA,
noiayuyeHne W npumeHeHue. Coiu aMMOHHUS, UX (PU3NUECKHE M XUMUUYECKHUE
CBOICTBa, NMpuMeHeHuEe. KadyecTBeHHas peakius Ha HOHbI aMMOHHS. A30THas
KHCJIOTa, €€ ToJiydeHue, (U3nyeckue M XHUMHYECKUE CBOMCTBa (0OIIuMe Kak
MPEACTABUTEIISI KJacca KUCIOT U cnenuduyeckue). Vcnoib3oBaHUE HUTPATOB U
coJieil aMMOHHS B KaUeCTBE MUHEPAIbHBIX YI00peHnN. XUMHUYECKOE 3arpsi3sHEHHE
OKpYXarolel cpeapl COCNUHEHUSIMH a30Ta (KUCJIOTHBIE IOXKIU, 3arpsi3HCHHE
BO3]lyXa, TOYBBI U BOJOEMOB).

docdop, amnorponssie Moaudukanuu docdopa, GuzMUecKre U XUMHUIECKUE
cBorictBa. Oxcua pocdopa (V) u pochopHas kuciaora, PU3MIecKie U XUMUICCKHE
cBoiicTBa, moiydenue. Mcmonb3oBanue QocdaroB B KadecTBE MUHEPAIbHBIX
yn00peHHU.

O6mas xapakrepuctuka snemMeHToB [VA-rpynnbl. OCoOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTEPHbIEC CTEIIEHNU OKUCIICHUSI.

VYrinepoa, amioTponHble MOAM(PUKALMHM, PpACIpPOCTPAHEHHWE B MPUPOJE,
dbuznyeckrue M XUMHUUYECKHE CBoHcTBa. Ancopbuusi. KpyroBopoT yriepona B
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npupoze. Okcumbl yrieposia, ux Gu3ndecKkrne u XUMIUIeCKUE CBOMCTBA, ICUCTBUE HA
KUBBIC OPraHU3MBbI, TMOJIyYCHHE M TPUMEHEHHE. ODKOJOTHYECKHE IPOOJIeMBbI,
CBSI3aHHBIC C OKCUJIOM yriiepoa (IV), rumoresa riio6aabHOTO MOTEIUICHHUS KIIMMaTa,
MapHUKOBBIN 3P eKT. YronpHas KHUCIOTa U €€ COJU, NX (PU3NUECKUE K XUMUUECKHE
CBOMCTBa, MOyYeHHE U MpuMeHeHne. KauecTBeHHas peakius Ha KapOOHAT-HOHBI.
Hcnons3oBanrue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIIIICHHOCTH M CEJILCKOM
XO3SIMCTBE.

[lepBoHayanbHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCIMHEHUSX
yriaepoaa (MeTaH, 3TaH, 3TUJIECH, alleTWIEH, 3TAHOJ, NNINLEPHH, YKCYCHAsl KUCIIOTA).
[lpupoaHblE WCTOYHHWKH YTICBOJAOPOAOB (Yroyib, TPUPOAHBIA Ta3, HEPTh),
IPOAYKTHI UX nepepaboTku (O€H3HUH), UX POJb B OBITY M IPOMBIIIIEHHOCTH.

[ToHsiTHE O OMOJIOTMYECKHU BaXKHBIX BEIIECTBAX: )KUPAX, OEIKAX, YIIIEBOAAX - U
UX PpOJM B JKU3HU 4YeJOBeKa. MarepuaabHOE €IUHCTBO OPraHMYECKUX U
HEOPTraHWYECKHUX COCINHEHHUN.

Kpemuuii, ero Qusnueckue U XUMHUYECKHE CBONCTBA, IOJy4YeHUE W
npumeHenue. CoeuHeHHs KpeMHHUs B ipupojie. O01ire npencTaBieHus 00 OKCu/Ie
kpemuus (IV) u xkpemuueBoi kucinore. CWIMKaThl, UX MCIOJIb30BaHUE B OBITY,
MEJIMLIHE, IPOMBIIUICHHOCTH. BaxkHelne CTpOUTENbHBIE MATEPHUAIIBI: KEPAMUKA,
CTEKJIO, IIEeMEHT, O0eTOH, xkene300eToH. [Ipobiembl 0e30MacHOro MCIOIb30BAHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

XVWMHYECKUI 3KCIEPUMEHT: HU3y4YEeHHE 0Opa3ll0OB HEOPTAaHMYECKUX BEILECTB,
CBOMCTB COJISTHOWM KUCJIOTHI, IPOBEJICHNE KaU€CTBEHHBIX PEAKLIU HA XJIOPU-UOHBI
Y HaOJIOJEHUE MPU3HAKOB UX MPOTEKAHUs, ONBITHI, OTpaXKaOIIKUe PU3HUECKUE U
XUMUYECKHE CBOMCTBA TAJIOTEHOB U MX COECAUHEHUH (BO3MOXXHO HCIIOJIb30BAHUE
BHUJICOMATEPUAJIOB), O3HAKOMJIEHHE C oOpaslamMu XJIOpUI0B (TaJoreHuIoB),
O3HAaKOMJIEHUE C 00pa3laMH CEephl U €€ COETMHEHUSIMHU (BO3MOKHO MUCIIOJIb30BaHUE
BUJIEOMATEPHUATIOB), HAOIIOICHHE TIpollecca OOYTIMBaHUs caxapa Mo JACUCTBHEM
KOHIECHTPUPOBAHHOW CEPHOM  KHUCJIOTBbI, HW3y4YEHUE XUMHUYECKUX CBOMCTB
pa30aBlIEHHOI CEPHON KUCIIOTHI, MPOBEJEHUE KAUeCTBEHHON PeakIny Ha Cyabdar-
WOH W HAOJIOJIeHWE TpH3HAKa €€ MPOTEKaHWs, O3HAKOMIICHHE C (DU3UYECKUMU
cBoiicTBaMM a3oTa, (ochopa W HX CcoeOUHEHHH (BO3MOKHO HCIOJIb30BaHUE
BUJIEOMATEPHUATIOB), 00pa3iaMu a30THBIX U (HOCcHOPHBIX yAO0OpeHUH, MoayyeHue,
coOuMpaHue, pacro3HaBaHWEe M M3YYCHHE CBOMCTB aMMHaKa, IPOBEICHHE
KaueCTBEHHBIX PEAKIM Ha MOH aMMOHUS U (pochaT-uoH U U3ydyeHHEe MPU3HAKOB UX
IIPOTEKAHUsI, B3aUMOJECHUCTBUE KOHLEHTPUPOBAHHOW A30THOM KHUCIIOTBI C MEJbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3y4yeHue Mojenen
KPUCTAUIMYECKUX PpEIIeTOK anMasza, Tpaduta, ¢yiepeHa, O3HAKOMJICHHUE C
IpoLIECCOM  aJCOPOIIMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOra3a, MoJyueHHue, coOupaHue, paclo3HaBaHUE M U3y4YEHUE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX pEeakluii Ha KapOoHAT |
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CUJIMKAT-UOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHHUS, O3HAKOMIICHHE C
MPOAYKITUEH CUITUKATHOM MPOMBIIIICHHOCTH, PEIICHUE YKCIIEPUMEHTAIBHBIX 3a/1a4
o teMe "BakHele HeMeTaIbl U UX COeIUHEHUS " .

MerTaibl 1 UX COCIUMHCHU.

OO6m1as XxapakTepUCTHKA XUMUYECKUX 3JIEMEHTOB - METAJJIOB HA OCHOBAHUH UX
noJiokeHus B [lepuoguueckont cucreme xuMudeckux aiemeHToB .M. Mennaeneena
U cTpoeHust aToMoB. CTpoeHre MeTaiu1oB. MeTannyeckas CBA3b U METallInyecKas
KpUCTAJIMYECKAsl pPeIIeTKa. DJIEKTPOXMMHUUYECKUNA PsJ HANPSKEHUM METaJUIOB.
dusnyueckne W XUMHUYECKHE CBOWCTBa MeTaioB. OOmue crmocoObl MOTydeHHS
MeTaiioB. [loHATHE O KOPPO3UM METALUIOB, OCHOBHBIE CHOCOOBI 3allIUThl UX OT
Koppo3un. CriaBbl (CTalb, YyI'yH, JIOPATIOMUHHUI, OpOH3a) U UX NPUMEHEHUE B
OBITY U IPOMBIIIICHHOCTH.

[[lenounsie MeTauibl: MOJIO)KEHUE B [leproIMYECKON CUCTEME XMMUYECKUX
anemeHnTtoB J[.MA. MeHneneeBa, CTpOEHHE WX aTOMOB, HAXO0XJICHUE B NIPHUPOJIE.
dusznyeckue ¥ XMMHUYECKHEe CBOMCTBA (Ha mpuMepe Hatpus U Kanus). OKCUIbl U
TUJIPOKCUNIBI HaTpusi W Kanus. [IpuMeHeHue MIETOYHBIX METAUIOB U UX
COCJIMHECHMH.

[[lenoyHo3eMeNbHBIE  METAUIBl MAarHuM W KajJdbLM: IIOJIOXKCHHE B
[Tepunoauueckont cucteMe XuMruiyeckux 3yemeHToB .M. Meneneesa, ctpoeHue ux
aTOMOB, HaXOXJICHUE B nipupojie. PU3NYECKHE U XUMUYECKUE CBOMCTBA MarHusi U
KaJibIusl. BaxkHeiiime coeJuHeHus! KanbIus (OKCUI, TUIPOKCU/I, cOJn). ZKeCTKOCTh
BOJIbI U CITIOCOOBI €€ YCTPaHEHHUS.

AroMUHHAN: TTON0XKEHHE B [lepuoandeckon cucTeMe XMMUUYECKUX AJIEMEHTOB
JA.W. Menneneesa, CTpO€HHME aTOMa, HAxXOXKJICHHE B mpuponae. Pusnyeckue u
XUMHUYECKUE CBOMCTBA altOMUHUSA. AM(POTEpPHBIE CBOMCTBA OKCHAA U TUIPOKCHU]IA
ATFOMHUHUSL.

Kenezo: nonoxenue B [lepuoanueckon cucreMe XUMUYECKUX 3ieMeHToB 1. 1.
MenpaeneeBa, CTpO€HHME aroMa, HaxOXKJaeHWe B mpupone. Dusnueckue u
XUMUYECKHE CBOMCTBA Keme3a. OKCuabl, TUIPOKCUAbl U conu conu xenesa (II) u
xenesa (I11), ux cocra, cBOWCTBA U MOTyYEHUE.

XVMMHUUYECKHI IKCTIEPUMEHT: O3HAKOMJICHHE C 00pa3IiaMy METAJIJIOB U CIIABOB,
uX (QU3NYECKUMH CBOMCTBAMHU, H3YYECHHE pPE3YyJIbTaTOB KOPPO3UU METAJIOB
(BO3MOXXHO HCIOJIb30BAaHUE BHUJICOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS
OKCH/JIa KAJIBIMSI U HATPUS C BOJIOM (BO3MOKHO UCIIOJIB30BaHUE BUIEOMATEPUAIIOB),
MCCIICJIOBAHUE CBOMCTB KECTKOM BOJIBI, TIpollecca TOPEHUS JKejie3a B KHUCIOPOJIe
(BO3BMOXKHO  HCMOJIb30BAHUE  BUJICOMATEPUATIOB), TPU3HAKOB  MPOTCKAHUS
KaueCTBEHHBIX PEaKIuii Ha MOHBI (MarHus, KaJbIus, alFOMUHUS, ITMHKA, Xkeme3a (1)
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u sxeneza (IIl), megu (II), HaGmroneHWe W OMUCaHWE TPOIECCOB OKPAIIUBAHUS
IJJaMEHH WOHAaMU HaTpusl, Kalusgd U Kaiblusig (BO3MOXHO HCIOJb30BAHUE
BHUJICOMATEPHUAIIOB), HCClIe0BaHNE aM()OTEPHBIX CBOMCTB I'UAPOKCHIA ATFOMUHHUS U
TUAPOKCHUIA IIMHKA, PEIICHUE YKCIIEPUMEHTAIBHBIX 3a/1a4d 1o Teme "Bakuelmme
METaJIJIbl U UX COCAUHCHUS" .

XUMHSI M OKpY>Karoliasi cpea.

BemecTtBa u marepuansl B IOBCEIHEBHOM »XU3HM YelloBeKa. besomacHoe
WCITOJIb30BAHUE BEIIECTB M XMMHUYECKUX peakuuili B ObiTy. IlepBas momMomb mnpu
XUMHYECKUX OKOrax M OTPABIICHUSX.

XUMHUYECKOE 3arpsi3HEHUE OKpYKaroleld cpeabl (MpelesbHas J0mycTUMas
KoHIleHTpalus BemecTB (aanee - 11JIK). Ponb XxumMuu B perieHnn SKOJIOTMYECKUX
npobJieM.

XVWMHYECKHUI SKCIIEPUMEHT: U3y4eHUE 00pa3I[0B MaTEPUAIOB (CTEKJIO, CILUIABBI
METaJUIOB, IOJINMEPHBIE MaTEPHAJIBI).

MG)KHPGI[MGTHBIC CBJ3H.

Peanmaulxm MCIKIIPCAMCTHBIX CBsI3EH IIpu HU3Y4YCHHHU XHMHU B 9 Kkmacce
OCYHICCTBIICTCA 4YCPC3 HCIIOJIb30BAHHUC KaK O6H_[I/IX CCTCCTBCHHO-HAYYHbIX
HOHSITHﬁ, TakK U HOHSITHﬁ, ABJAIOIUXCA CUCTCMHBIMH I OTACIBHBIX IIPCAMCTOB
CCTCCTBCHHO-HAYYHOI'O IHKJIA.

OO0mue ecTecTBEHHO-HAy4YHbIC TMOHSTHUS: HAy4HbIH (DaKT, TUMOTE3a, 3aKOH,
TEOpUs, aHaliu3, CHUHTE3, Kiaccuukaius, TMNepUOJUIHOCTh, HAOIIOJCHUE,
AKCIEPUMEHT, MOJICTUPOBAHUE, HU3MEPEHUE, MOJIeb, SBJICHUE, MMAPHUKOBBIN
s dekT, TEXHOIOTHS, MaTEPHUAIIBI.

duznka: MaTepusi, aTOM, JICKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIH/I, U30TOIIBI,
pPaliOaKTUBHOCTb, MOJICKYJIa, DIEKTPUICCKUI 3aps, MTPOBOTHUKH,
MOJYNPOBOJHUKH, JUAJIEKTPUKHU, (POTO’JIEMEHT, BEIIECTBO, TejIo, O00beM,
arperaTHO€ COCTOSTHUE BEIIECTBa, ra3, PacTBOP, PACTBOPUMOCTD, KpUCTAJUTMUECKAs
pelieTKa, CIUIaBbl, (PU3UYECKHE BEIWYUHBI, SAMHUIIBI W3MEPEHMs, KOCMUYECKOE
MIPOCTPAHCTBO, IUIAHETHI, 3Be3/1bl, COJHIIE.

buonorusa: ¢orocunTes, npixanwe, Ouocdepa, IKOCUCTEMA, MUHEpAIbHBIC
yI0OpEHHS, MUKPOIJIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIHHBIC BEIIECTBA.

['eorpadusi: armocdepa, ruapochepa, MUHEpaIbl, TOPHBIE TIOPOJIBI, TIOJIC3HBIC
MCKOIIaeMbIe, TOTIJIMBO, BOJIHBIE PECYPCHI.

Ilnanupyembie pe3y/ibTaTbl OCBOCHHSI IPOrPaAMMBbI 110 XUMHMH HA YPOBHE
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OCHOBHOTI0 00111er0 00pa3oBaHMS.

155.5.1. M3yuyeHne XuMHUM Ha ypOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUS
HaIpaBJIeHO Ha JOCTUKEHUE O00YYalOlMMUCS JIMYHOCTHBIX, METANPEIMETHBIX U
MPEAMETHBIX PE3yJIbTaTOB OCBOCHHS YYEOHOTO MpeIMeETa.

JIMYHOCTHBIC PE3YIIbTATBl OCBOCHHUA IIpOTrpaMMbl OCHOBHOIO 06HIGFO
06p&30BaHI/IH JOCTHUI'alOTCI B XOJC 06yquI/151 XM B CIOHNHCTBC y‘l@6H0ﬁ 141
BOCHHTATEIILHOM ACATCIIBHOCTH B COOTBCTCTBUU C TPAAUITMOHHBIMHA pOCCHﬁCKHMH
COOMOKYJIBTYPHBIMU W JOYXOBHO-HPABCTBCHHBIMU ILCHHOCTAMHU, IIPUHATHIMH B
06H.[€CTBC IpaByjiaMMi W HOPMAaMH TIIOBCACHUS U CHOCO6CTBYIOT mnmponecccam
CaMOIIO3HaHM1s, CAMOPA3BUTHA U COIUATIN3allUN 06yqa10mnxcsl.

JIMYHOCTHBIE ~ pe3yNbTaThl  OTPaKalOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOACTBOBATbCA CHCTEMOM TO3WUTHUBHBIX LEHHOCTHBIX OpHWEHTAUUMWd U
pacIIMpEHUE ONbITA ACATEILHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpuoTUYECKOr0 BOCTIMTAHMUS:

LEHHOCTHOT'O OTHOIIEHUS K OT€UECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U
HAy4YHOMY HAcCJE/IMI0, TOHMMAHUS 3HAYCHHS XHMHUYECKOW HayKu B JKHU3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
MEPENOBbIX JOCTUKEHUSIX W OTKPBITUSAX MHUPOBOM M OTEYECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) rpaskJIJaHCKOT'O BOCITUTAHUS:

MPEACTABICHUS] O COLMAJIbHBIX HOPMax M NPaBWIaX MEXKIMYHOCTHBIX
OTHOUIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHOM KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  Yy4eOHO-HUCCIEAOBATENIbCKOM, TBOPYECKOM W JIPYTUX  BHJAX
NeSATEIbHOCTH, TOTOBHOCTM K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIBbHOCTH MpU
BBINIOJIHEHUHU YYE€OHBIX, [O3HABAaTEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIIEPUMEHTOB, CO3JJaHUU YYEOHBIX POEKTOB, CTPEMJIEHUS K B3aMMOIIOHUMAHHIO
¥ B3aMOITOMOIIH B MPOILIECCE 3TOM Y4EeOHOM e TeIbHOCTH, TOTOBHOCTH OLIEHUBATh
CBOE€ IOBEACHUE M IIOCTYIKHA CBOMX TOBAPHUILEH C IO3ULUU HPABCTBEHHBIX U
IIPABOBBIX HOPM C YYETOM OCO3HAHMs IIOCIIEICTBUM ITOCTYIIKOB;

3) LIEHHOCTH HAYYHOTO TTO3HAHUS:

MHPOBO33PEHUYECKUX IPEJICTABICHUN O BEIIECTBE MU XHUMHUYECKOM PEaKIUUH,
COOTBETCTBYIOLIUX COBPEMEHHOMY YPOBHIO PAa3BUTHUS HAYKU U COCTaBIISAIOLIMX
OCHOBY JIJIi IOHUMaHUSI CYITHOCTH HAay4YHOW KapTUHBI MUpPA, MPEJACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSAX PpAa3BUTHUS MPUPOABI, B3aUMOCBS3SX 4YEJIOBEKa C
MIPUPOTHOM CPENOU, O POJIM XUMHUU B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEW;
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M03HABaTEJIbHBIX MOTHMBOB, HAINPABJICHHBIX HAa MOJYYEHUE HOBBIX 3HAHUU IO
XUMHUHU, HEOOXOIUMBIX JJIs1 OOBICHEHUST HaOJII0/1aeMbIX ITPOIIECCOB U SBJICHU;

MO3HABATEILHON, HHPOPMAITMOHHON U YUTATEIBCKON KYJIBTYPHI, B TOM YHUCJIE
HaBBIKOB CaMOCTOSITEJIbHOW paboOThl € Yy4YEeOHBIMM TEKCTaMH, CIIPABOYHOU
JUTEpPaTypor, JOCTYIIHBIMH TEXHHYECKMMHU CpPEACTBaMH HH(POPMAIMOHHBIX
TEXHOJIOT UM,

uHTEepeca K OOyYEeHHI0O M II03HAHHWIO, JIFOO03HATEIIBHOCTH, TOTOBHOCTH M
CIIOCOOHOCTH K  camMo00pa3oBaHWIO, TMPOCKTHOM W  HCCIEAOBATEIIBCKOM
NEATETLHOCTH, K OCO3HAHHOMY BBIOOPY HAMPaBICHHOCTH M YPOBHS OOy4YEHUS B
JIaTbHEHIIIEM;

4) hopmupoBaHHs KYJIbTYPHI 3I0POBBL:

OCO3HaHMSI 1IEHHOCTH KW3HHU, OTBETCTBEHHOIO OTHOIICHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KM3HU, OCO3HAHMS MOCIEACTBUU M
HEMPUATHUS BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJIKOTOJs, HAPKOTUKOB, KypEeHUs),
HEOOXOJMMOCTA COOJNIOJIEHUsT TIpaBWJI OE30MacHOCTH TMPU OOpaIlleHUU C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHON KU3HU;

5) TpyZ10BOTO BOCTIUTAHMUS:

MHTepeca K NPaKTUUECKOMY U3YUEHHIO podeccuil U TpyJa pa3iInyHoro poja,
YBaXXEHUE K TPYAY U pe3ysbTaTaM TPYI0BOM I€ATEIBHOCTH, B TOM YUCJIE HA OCHOBE
OPUMEHEHUS TPEAMETHbIX 3HaHUM 1O XUMHUHM, OCO3HAHHOrO  BbIOOpa
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUST 00pa30BaHUs C YYETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEN,
yCHEMmHON NpodhecCUOHATBHON AESTENbHOCTA U Pa3BUTHSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCUOHANBHOU CPEJIE;

6) PKOJIOTMYECKOT'0 BOCTTUTAHUS

HKOJIOTHYECKH IIeJIECOOOPA3HOT0 OTHOIICHHS K TMPUPOJC KaK HCTOYHHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYyIIeCTBOBAHUS, IOHUMAHUS [IEHHOCTH 3JI0POBOTO U
Oe3omacHoro obOpa3a KU3HHU, OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY
(GU3HYECKOMY M TICHXHYECKOMY 3/I0POBBIO, OCO3HAHHS IICHHOCTH COOJIOICHWSI
IIPaBHJI OE30ITACHOTO TIOBEICHUS TIPU PabOTE C BEIICCTBAMH, a TAKXKE B CUTYaIUsX,
YIPOXKAIOITUX 3I0POBBIO U )KH3HU JIFOJICH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUS, MOJy9aeMble MPU U3YUYCHUU XUMUH, IS
pELICHUsT 3a/1a4, CBS3aHHBIX C OKPYXKAIOLIEW MPUPOAHOW CPENOM, MOBBILICHUS
YPOBHSI  DKOJIOTMYECKOW  KYJIBTYphl, OCO3HAHHUS TJIOOAJBLHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJIEM U MyTel UX PEIICHUS TOCPEACTBOM METOJI0B XUMUU;
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SKOJIOIn4€CKOIro MBIIIJICHUA, YMCHHA PYKOBOJACTBOBATBHCA M B
HOBH&B&TCHBHOﬁ, KOMMYHHK&THBHOﬁ 141 COHHaHLHOﬁ ITPAaKTHKC.

MeramnpenMmeTHsle pe3yJbTaTl. B cocTaBe MeTanmpeIMETHBIX PE3yJIbTATOB
BBIJIEJISIOT 3HAYUMBbIE 1)1 (DOPMHUPOBAHUS MUPOBO33pEHUS OOIICHAYYHbIE TIOHATHUS
(3aKOH, Teopus, NPHUHLMUII, TUNoTe3a, (aKT, CUCTEMA, MPOLECC, HKCIEPUMEHT U
Jpyroe), KOTOpbIe UCIOIb3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEAMETAX U
MO3BOJISIIOT HA OCHOBE 3HAHUM U3 3TUX MPEIMETOB (POPMUPOBATH NIPEICTABICHUE O
LEJIOCTHOM HAay4YHOW KapTUHE MHpa, M YHHBEPCAIbHbIE YYEOHBIE JEUCTBUS
(mo3HaBaTenbHbIC, KOMMYHUKATUBHBIC, PETYIATUBHBIE), KOTOPHIE 00ECNEUNBAIOT
dbopMupoBaHHE TOTOBHOCTH K  CAMOCTOSTENIPHOMY  IUIAHUPOBAHHUIO |
OCYILECTBIICHUIO YUeOHOH NesATeIbHOCTH. MeTanpeMeTHbIE pe3yJIbTaThl OCBOSHHUS
00pa30BaTEeNbHON MPOTPAMMBI IO XUMHUHU OTPAXKAIOT OBJIAICHUE YHUBEPCAIbHBIMU
ITIO3HABATEJIbHBIMU JICUCTBUSMU, B TOM YHCIIE:

1) 6a30BBIC JIOTHYECKHUE TCHCTBUS:

YMCHHUC HCIIOJBb30BATh IIPUCMbI JIOTHYCCKOI'O MBIIJICHUA IIpU OCBOCHHHU
3HAHMU: PaCKPBIBATh CMBICIT XHUMHUYCCKUX MOHSITHHI (BLIIIGJIHTI) HNX XapaKTCPHBIC
IIPpU3HAKHW, YCTAaHABJIIMBATH B3aHMMOCBA3bL C APYTHUMH HOHHTHHMH), HCIIOJIB30BaTh
IIOHATHUA AJIA 00BACHECHUS OTACJIBHBIX (1)aKTOB )51 HBHGHHﬁ, BI)I6I/IpaTI> OCHOBAHUA U
KPpUTCPpHUU JIA KJIaCCI/I(i)I/IKaI_[I/II/I XUMHWYCCKHUX BCIICCTB N XHMMHNYCCKHUX peaKuHﬁ,
YCTaHaBJIMBATh IIPHUYUHHO-CJIICACTBCHHLIC CBA3U MCKIAY 00BEKTaMHU HU3YyUCHUA,
CTPOUTH JIOTHYCCKUC PACCYIKACHUSA (I/IHIIYKTI/IBHBIC, ACAYKTHUBHEIC, 110 aHaJ'IOFI/II/I),
IMPOBOJUTD BbIBOJIbI K 3aKIIFOUCHMU A,

YMEHHE TIPUMEHSATh B TMPOIECCE TMO3HAHUA TMOHATUS (NIpeAMETHhIE U
METanpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJIEIIH, UCIIOJIb3yEMbIE B XUMUU,
npeoOpa3oBbIBATh MUPOKO MPUMEHSEMbIE B XUMUU MOJICJIbHBIC MPEICTABICHUS -
XUMHUYECKUN 3HAK (CHMMBOJ DJIEMEHTa), XuMudeckas (opmysia W ypaBHEHHUE
XUMHUYECKON PEaKiuy - MPU PelIeHUH yueOHO-M03HABATEIbHBIX 3a/1a4, C YUETOM
ATUX MOJEIBHBIX MPEIACTABICHUI BBISBIATh M XapaKTEpU30BATh CYIIECTBEHHbIC
MPU3HAKN M3y4aeMbIX OOBEKTOB - XUMUYECKHUX BEIIECTB U XUMHUYECKUX PEaKIIUi,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, MNPUYMHHO-CIEACTBEHHBIE CBS3U U
MPOTUBOPEYHS B U3yUaeMbIX MTPOILIECCAX U SIBIICHUSIX;

2) 6a30BbIC UCCIEIOBATEIBLCKUE JCHCTBUS:

YMCHHUC HCIIOJIB30BATh IIOCTABJICHHBIC BOIIPOCBI B KAa4UCCTBC HMHCTPYMCHTA
ITIO3HAaHHA, a TAKXKE B KQUE€CTBC OCHOBBI AJIsA (1)OpMI/IpOBaHI/I$I T'UIIOTE3bI 110 IIPOBEPKE
IMPaBUJIBbHOCTH BbBICKA3bIBACMbIX CY)KJICHI/II\/’I;

OpUOOpPETeHHe OMbITa MO IUIAHMPOBAHUIO, OPraHM3allMd W MPOBEACHUIO
YUEHHYECKUX OJKCIEPUMEHTOB: yMEHHME HaONIoAaTh 3a XOJOM Ipollecca,
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CaMOCTOSITENIFHO TPOTHO3UPOBATh €r0 Pe3yJbTaT, GOpMyIUpOBaTh 00OOIICHUS U
BBIBOIBI 110 PE3YJIbTaTaM MPOBEACHHOTO OIbITA, UCCIEOBAHUS, COCTABISTH OTYET
0 TpoJIeTIaHHOM padoTe;

3) pabGoTta ¢ uH(OpMAaIIHECH:

yMEHHE BBHIOMpaTh, AHAJIM3HPOBATH W HWHTEPIPETUPOBATH HHMOPMAIIUIO
Pa3IMYHBIX BHIOB U (DOPM MPENCTABICHUS, MTOTYyYaeMyI0 U3 Pa3HbIX HCTOYHUKOB
(Hay4HO-TIOMYJISIpHAST  JINTEpaTypa XHMHUYECKOTO COJCPXKAHWs, CIPABOYHBIC
nocoOusi, pecypchl MHTEepHeTa), KPUTHYECKH OIICHWBATH IMPOTHBOPEUUBYIO U
HEJOCTOBEPHYIO HHPOPMAIIHIO;

YMEHUE TPUMEHSATHh Pa3IMYHbIE METOABI U 3aIlPOCHl MPHU MOUCKE W OTOOpE
uH(OpPMAITMU U COOTBETCTBYIONIUX JAaHHBIX, HEOOXOIWUMBIX JIs BBIOJTHEHUS
y4eOHBIX W TI03HABATEIBHBIX 3a7a4 OMPEICICHHOTO TUIIA, IPUOOPETCHHUE OTBITA B
00JaCTH  WCTOJBL30BaHUS  MHGOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIaJICHUE KYJIbTYpO aKTUBHOTO MCIIOIB30BAHUSI PA3IMYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOATENLHO BHIOMPATh ONTUMAIBHYIO (hOpMY TpeacTaBieHus] HHPOpMaAIUU U
WUTIOCTPUPOBATh pEIIaeMble 3aJaud  HECJIOKHBIMU CXeMaMH, JharpaMmmamu,
npyrumu hopMamu rpaduKi U KX KOMOWHAIUSMU;

YyMEHHE HCIOJNb30BaTh M AaHAIM3UPOBATh B TMpolecce ydyeOHOH U
HCCJIEIOBATENLCKON JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUICHHOCTH,
CEIBCKOT0 XO35IMCTBAa M TPAHCIOPTA HA COCTOSIHUE OKPYXAIOIIEH NPUPOIHOMN
Cpelibl;

Y oOyuaromierocst Oyayr chOpMUPOBaHBI CICAYIONIUME YHUBEPCAIbHbBIC
KOMMYHUKATHUBHBIC ICHCTBYS:

YMEHHE 33]1aBaTh BOMPOCHI (B X0/ AUAJIOra U (MJIM) JUCKYCCHUU) TIO CYIIECTBY
oOcyxmaeMoi TeMmbl, (POPMyIUpPOBaTH CBOU TMPEIJOKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MPEAJIOKEHHOM 3a/1a4u;

NPUOOPETEHHE OMbITA MPE3CHTAIMK PE3yJbTaTOB BBIMOIHEHUS XUMUYECKOTO
IKCIIepUMEHTa (JTa0OpaTOPHOTO OMBITA, Ja0OPATOPHOUN PaOOTHI MO MCCIIEIOBAHUIO
CBOMCTB BEIIECTB, yUeOHOTO MIPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOW CO CBEPCTHHUKAMU TO3HABATEIHLHOU U
WCCJIEIOBATENLCKON JIEATENIbHOCTH TIPH PEHICHWH BO3HHUKAIOIIUX MpoOJieM Ha
OCHOBE y4eTa OOIIMX WHTEPECOB M COTJIACOBAHUS MO3UIUN (00CYyX)aeHUs, 0OMEH
MHEHUSIMH, "'MO3TOBBIE€ IUTYpMbI', KOOpPJIHUHAIIUS COBMECTHBIX JICHCTBUH,
OTpeIeJICHUE KPUTEPHUEB IO OIIEHKE KauyeCTBa BBITIOJIHEHHOW paOOThI U IPyTHE);

Y oOyuaromierocst Oyayr chOpMUPOBAHBI CIEAYIOIIME YHUBEPCAJIbHbBIC
pETyISTUBHBIC ACHUCTBUS:

17



YMEHUE CaMOCTOSTEIBHO OMPENEATh IEIU AESTEIbHOCTH, IUIAHUPOBATh,
OCYIIIECTBISATh, KOHTPOIUPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JIeATEIIbHOCTh, BRIOUpaTh Hanbosee I3(pPeKTUBHBIE CITOCOOBI PEIICHUs YICOHBIX U
MO3HABATENIBHBIX 3a/lad, CaMOCTOSITEIBHO COCTaBIATh WM KOPPEKTUPOBATH
NPEJIOKCHHBIA aTOPUTM JCHCTBUIM TPH BBITIOJHEHUH 3alaHUil C y4eToM
MOJTyYeHHUs] HOBBIX 3HaHWK 00 M3y4aeMbIX OOBEKTax - BEIIECTBAX M PEAKITUSX,
OILICHUBATh COOTBETCTBHUE MOJTYICHHOTO Pe3yIbTaTa 3asBJICHHOH IIEIIH;

YMEHUE UCIIOJIb30BATh U aHAJIM3UPOBATH KOHTEKCTHI, IPEIJIAraeMbI€ B YCIOBUU
3aJIaHAN.

[IpeameTHBIC pE3yNbTaTBl OCBOCHHUS MPOTPAMMBI MO0 XHMHH Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

B cocraBe mpeaMETHBIX pe3yJbTaTOB II0 OCBOEHHUIO 005S3aTEIBHOTO
COJEpP/KaHUs, YCTAaHOBJIEHHOIO JaHHOW paboyeill mporpamMMmoM, BBIIEISIOT:
OCBOEHHBIE OOYYaIOUIMMUCS HAy4yHble 3HAHUSA, YMEHHUS M CIOCOOBI JEHCTBUM,
cnenu@uueckue sl y4eOHOro mnpeamera «XUMHs», BHIbI JAESITEIbHOCTU I10
MOJIyYEHHUIO0 HOBOT'O 3HaHMsI, €r0 HHTEPIIPETALIMH, TPe0OPa30BaHUIO U IPUMEHEHUIO
B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYalIMSIX.

K xonmy oOydenuss B 8 kiacce y oOyuaromierocss OyayT chopMupoBaHb
CJIeIyIONTMe IPEIMETHBIC PE3YJIbTAThI 0 XUMUU:

PacCKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX TOHSTHI: aTOM, MOJEKya,
XUMHYECKHI JIEMEHT, POCTOE BEIIECTBO, CJI0KHOE BEIIECTBO, CMECH (OTHOPOIHAS
¥ HEOJTHOPO/IHAS ), BAICHTHOCTh, OTHOCUTEIIbHAS aTOMHAs U MOJICKYJISIpHAsI Macca,
KOJIMYECTBO BEIIECTBAa, MOJb, MOJSIpHAs Macca, MaccoBas JOJSI XUMHUYECKOTO
3JIEMEHTa B COCIUHEHHH, MOJIAPHBIA 00BEM, OKCHI, KHCJIOTa, OCHOBAHHE, COJIb,
AIEKTPOOTPHUIIATEILHOCTb,  CTENEHb  OKHUCIICHWS, XHMHYECKas  PeakIus,
KIaccu(UKaIs peakIuii: peakiui COCIUHCHUS, PEaKIIUU Pa3I0oKCHUsI, PEaKIIuu
3aMEIEeHUs], PEaKIMu OOMEHa, 5K30- U JHIAOTEPMHUYECKHE PEaKIMH, TErIOBOU
abdexT peakiuu, SAPO aroma, dIEKTPOHHBIM CIOW aroma, aTOMHas OpOUTalb,
paanyc aToMa, XMMHYECKasi CBs3b, MOJISIPHAST W HETOJSpHAs KOBAJICHTHAs CBS3b,
WOHHAsi CBSI3b, HWOH, KAaTHOH, aHWOH, pAacTBOpP, MaccoBas JOJs BEIIeCTBa
(mporeHTHAsI KOHIIEHTpAIHsl) B pacTBOPE;

HILTIOCTPUPOBATHL B3aNMMOCBA3b OCHOBHBIX XUMHNYCCKUX MOHATUN U IIPUMCHATD
OTH IIOHATHS IIPHU OIIMCAHKWHU BCIICCTB U UX HpeBpameHHﬁ;

UCIOJIb30BaTh XMMUYECKYIO0 CUMBOJIMKY JJIsI COCTABJICHUS] (POPMYJT BEIIECTB U
YPaBHEHUM XUMUUYECKUX PEAKLIUM;

OoNpCACIIsAITE BAJICHTHOCTL a4TOMOB OJJICMCHTOB B 6I/IHapHBIX COCOIUHCHUAX,
CTCIICHb OKHUCICHUA J3JICMCHTOB B 6I/IHapHBIX COCANHCHUAX, IMPHUHAOJICKHOCTD
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BEIIECTB K OINpPEACIEHHOMY KJacCy COeIUHEHH Mo (opMyiaM, BUA XUMUUYECKON
CBsI3U (KOBAJEHTHAsl U MIOHHAs1) B HEOPTAaHUYECKUX COEIMHEHUSX;

packpeiBath  cMbicin  Ilepuomnueckoro  3axkoHa .M. Menneneesa:
JEMOHCTPHUPOBATh IOHUMAHKE NTEPUOINYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKUX
AJIIEMEHTOB OT MX IOJIOKEHUS B Ilepuoanyeckoi cUcTemMe, 3aKOHOB COXPaHEHUS
Macchl BEIIECTB, IIOCTOSTHCTBA COCTAaBa, ATOMHO-MOJIEKYJISIPHOIO YYE€HUs, 3aKOHA
ABorazipo, OnuchIBaTh M XapakTepu3oBaTh TaOinuHyro ¢opmy [lepmonmueckoit
CUCTEMBl XMMHUYECKUX 3JIEMEHTOB: pa3jinyaTh MOHATHS "TiaBHas noarpynna (A-
rpynna)’ u "mobounas moarpymma (b-rpymnma)", maneie U OGOJNBIINE TMEPUOIBI,
COOTHOCHUTH 0003HaUYEHMsI, KOTOpbIe UMeroTcA B Tabiuue "llepuoanueckas cucrema
xuMuueckux sneMeHToB J[.M. MenneneeBa" C 4YMCIOBBIMU XapaKTEPUCTUKAMU
CTPOEHHUsI aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB W 3apsAl sSApa, oOIlee YHCIIO
AIIEKTPOHOB U PACTPEEICHUE X MO JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIMPOBATh XUMHUYECKHUE DJIEMEHTHI, HEOPraHMYECKUE BEIECTBA,
XUMHUYECKUE Peakiuu (10 YUCIy U COCTaBY YUACTBYIOIIMX B PEAKIIUU BEIECTB, IO
TerIoBoMy b DEKTy);

XapaKTCPHU30BaATh (OHI/ICI)IBaTB) 06IHI/I€ XUMHYECKHE CBOMCTBA BCIICCTB
Pa3IMYHBIX KJIACCOB, IIOATBCPIKIAAA OIIMCAHHUC IIPUMCpaMHU MOJICKYJIAPHBIX
ypaBHCHI/If/'I COOTBCTCTBYIOIINX XUMHNYCCKHUX peaKHHﬁ;

IIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTHM OT UX Ka4€CTBEHHOIO
COCTaBa, BO3MOKHOCTH MNPOTEKAaHWUs XWMHYECKHX IIPEBPALICHUNA B Pa3IMYHBIX
YCIIOBUSIX;

BBIYUCIISATH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAaccChl BEILECTB,
MacCOBYIO JOJK0 XHMHUYECKOTO IEMEHTA MO (OopMyJe COEAMHEHHUS, MACCOBYIO
JIOJII0 BEILIECTBA B PAcTBOpPE, MPOBOJIUTH PACUETHI MO YPABHEHHUIO XWMHUYECKOU
peakuuu;

IPUMEHSITh OCHOBHBIE OIECpPAllUM MBICIHTEIBHON ACATEILHOCTH - aHAIU3 U
CHUHTE3, CpaBHEHHUE, 0000IICHNE, CUCTeMaTH3aIiI0, KIIacCU(UKAIINIO, BBISBICHUE
MPUIMHHO-CJICACTBEHHBIX CBSI3EH - JIJIs1 N3YUCHHS CBOMCTB BEIIECTB M XUMHUYCCKHUX
peaKkIuii, eCTECTBEHHO-HAyYHbIE METOAbI MO3HAHUS - HAOIOJCHUE, M3MEpPCHHE,
MOJEIUPOBAHUE, IKCTIEPUMEHT (pEaJIbHBIM U MBICIICHHBIN );

CJIEIOBaTh MpaBWJIaM MOJIb30BaHUS XMMHUYECKON MOCYI0M W J1abopaTOPHBIM
00OpyI0BaHUEM, a TAaK)Ke MpaBuiIaM oOpallleHusl C BEIIECTBAMHU B COOTBETCTBHH C
WHCTPYKIUSIMUA 110 BBIMOJIHEHUIO JIA0OPATOPHBIX XHUMHUYECKUX OIBITOB IO
MOJIYYEHUI0 W COOMpaHUI0 Tra3000pa3HBIX BEIIECTB (BOAOpOAA M KHUCIOPOIA),
IIPUTOTOBJICHUIO PACTBOPOB C OIPEIEIICHHONM MacCOBOM [J0JI€d PacTBOPEHHOIO
BEILIECTBA, IUIAHUPOBATH M MPOBOJAUTH XUMHUYECKHE OIKCIEPUMEHTHI IO
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pacno3HaBaHUIO PACTBOPOB IMIEJIOUYEH M KUCIIOT C IIOMOIIIBIO HHIANKATOPOB (JITAKMYC,
dbeHondTanenH, METWIOPAHXK U APyTrue).

K xonmy oOydenus B 9 kiacce y oOydaromierocss OyayT chopMHUPOBaHBI
CIICYIOIINE TIPEIMETHBIC PE3YIbTATHI IO XHMHUH:

pPacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHITHNA: XMMUUYECKUN AJIEMEHT,
aTOM, MOJIEKYJIa, MOH, KaTUOH, aHUOH, MPOCTOE BEIIECTBO, CI0KHOE BELIECTBO,
BaJEHTHOCTb, JJEKTPOOTPULATENIBHOCTb, CTENEHb OKHUCIEHUS, XHUMUYECKas
peaxius, XuMU4ecKas CBsI3b, TEIUIOBOM 3(PPEKT peakinu, MoJb, MOJISIPHBIN 00BEM,
pacTBOp, DJIEKTPOJUTHI, HEANEKTPOJIUTHI, DJICKTPOIUTUYECKAST TUCCOLIMAINS,
peaxkuyu HOHHOTO OOMEHa, KaTalnu3aTop, XMMUYECKOE paBHOBECUE, OOpaTUMBbIEC U
HEoOpaTUMBbIe peaxiuu, OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIC peaxium,
OKHCIIUTEb, BOCCTAHOBUTENb, OKHCJICHHE U BOCCTAHOBJICHUE, AaJIOTPOMUS,
aM(poTepHOCTb, XHUMHYECKasl CBSI3b (KOBAJEHTHAsl, WOHHAs, METaJUIMYecKas),
KPUCTAJUIMUECKAsl pellieTKa, KOPPO3Uusl METAJJIOB, CILIaBbl, CKOPOCTh XUMHUYECKON
peakuuu, npeaenpHo fomyctumas konuentpanus [1JIK BemecTsa;

HILTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XUMHWYCCKUX MOHATUH U IIPUMCHATD
OTH IIOHATHA IIPHU OIIMCAHHWHU BCIICCTB U UX HpGBp&HIGHHfI;

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

ONPENEIIATh BAICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKHX JJIEMEHTOB B
COEJIMHEHUAX Pa3IUYHOr0 COCTaBa, MPUHAMJIEKHOCTh BEUIECTB K OINPEACICHHOMY
KJIacCy COeMHEHUM 1o hopMyam, BUJ XUMUYECKON CBSI3U (KOBaJICHTHAs, HOHHAS,
METAJIJTMYECKasi) B HEOPraHWYECKUX COCAMHEHUSX, 3aps]l MOHA MO XUMHUYECKOU
dbopmyiie, XxapakTep cpeibl B BOAHBIX pACTBOPAX HEOPTraHUUECKUX COSAUHEHUM, TUTT
KPUCTALUTAYECKON PelIeTKH KOHKPETHOTO BEIECTBRA;

packpeiBath cMbicn Ilepuomnueckoro 3akona JI.MI. MenpeneeBa u
JIEMOHCTPUPOBATh €r0 TMOHUMAHKE: OMUCHIBATH M XapaKTEepPU30BaTh TAOIUYHYIO
dopmy Ilepuoguyeckoil CUCTEMbl XUMUYECKUX DJIEMEHTOB: Pa3iMyaTh MOHATHUS
"rmaBHas noarpynna (A-rpynmna)" u "mobounas noarpynma (b-rpymma)", manasie u
OOonbIIME  TEPHOJIb, COOTHOCHUTh O0O3HAYEHMs, KOTOpPbIE HMEIOTCS B
MEePUOIMYECKON TaONHIe, C YUCIOBBIMH XAPAKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB U 3apsAn siapa, oOIee YHUCiIo SJIEKTPOHOB U
pacnpeeneHue ux Mo AJIEKTPOHHBIM CJIOSIM), OOBSICHATH 00IIHEe 3aKOHOMEPHOCTH B
W3MCHCHUH CBOMCTB 3JIEMEHTOB M MX COCIUHCHUIN B TIPEIeNiaX MajbIX IMEPHUOJIOB H
TJIABHBIX TIOJITPYIIT C YYETOM CTPOCHUS UX aTOMOB;

KJ'IaCCI/I(l)I/ILII/IpOBaTB XUMHUUYCCKUEC JJICMCHTBI, HCOPTraHHWYCCKHE BCIICCTBA,
XUMHUYCCKHUC PCAKIINU (HO YUCIIY U COCTaBy yUYaCTBYIOIIHMX B pCaKIMH BCIICCTB, 110
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TermIoBoMy J(h(]exTy, MO W3MEHEHUIO CTENECHEW OKHUCICHUS XWMHUYECKHX
AJIEMEHTOB);

XapakTepu3oBaTh (OMHUCHIBATH) OOIIME U CHEHU(PUYECKUE XUMUYECKUE
CBOMCTBa MPOCTBIX M CIIOKHBIX BEIIECTB, MOATBEPKJas OMUCAHUE MPUMEPAMHU
MOJIEKYJIIPHBIX U HOHHBIX YPABHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEaKIIU;

COCTABJIATh YPABHCHUA 3JICKTpOJII/ITI/I‘{eCKOﬁ AUCConural KHUCJIOT, IHGJIO‘Ieﬁ 141
COJIGﬁ, ITOJIHBIC 1 COKPAIICHHBIC YPAaBHCHHA pCaKHI/Iﬁ HOHHOTI'O O6MeHa, YpaBHCHUA
peaKuHﬁ, MOATBCPKAAOMUX CYHICCTBOBAHUC TeHETUYECKON CBSI3U MCKOY
BCHICCTBAMHU PA3JIMYHBIX KJIACCOB,

PaCKpbIBAThb CYIIHOCTDb OKHUCJIUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ
MMoCPCACTBOM COCTABJICHHSA 3JICKTPOHHOI'O OajaHca dTHX peaKHHﬁ;

IMIPOTrHO3UPOBATH CBOMCTBA BCHICCTB B 3aBHCUMOCTH OT HX CTPOCHHUI,
BO3MOKHOCTH IPOTCKAHUA XUMHNYCCKHUX npeBpameHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX,

BBIYUCIISITh OTHOCUTEJIBHYI0 MOJIEKYJAPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
MacCCOBYIO JIOJIO XHMHYECKOTO 3JeMeHTa 1o ¢Gopmylie COSTUHEHHS, MAaCCOBYIO
JIOJTI0 BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUEThl MO YPABHEHUIO XMMHUYECKOU
peaKIu;

co0IoaTh MpaBuja MOJb30BaHUS XUMHUYECKON IMOCY0M M 1a00paTOpHBIM
00OpylI0BaHUEM, a TaKke IpaBuiia 0OpallleHUsl C BEIIECTBAMU B COOTBETCTBHUHU C
UHCTPYKLUSAMU IO BBINOJHEHUIO JIA0OPAaTOPHBIX XHMUYECKUX OIBITOB 10
MOJIYYEHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB (AMMHAKa U YIIEKHUCIOTo Ta3a);

MPOBOJIUTh PEAKIMHU, MOATBEPKAAIOIIME KAYECTBEHHBIM COCTAB Pa3IMYHBIX
BEILIECTB: PACIO3HABATh OMBITHBIM MyTeM XJIOPUIAOPOMHI-, UOJIUMI-, KapOOHAT-,
dbocdar-, cunmkar-, cynbbhar-, TUIPOKCUI-UOHBI, KAaTUOHBl aMMOHHUS U HOHBI
M3YyYECHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B BOJHBIX PACTBOpPAX HEOPTaHHUYECKHUX
BCIIICCTB;

MPUMEHATh OCHOBHBIE OIEPAIIMH MBICIUTEIBHON JEATEIBHOCTU - aHAIU3 U
CHUHTE3, CpaBHECHHE, O00O0O0IIEHHWEe, CHCTEMATHU3aIldi0, BBIABICHUE MPUYUHHO-
CJICJICTBEHHBIX CBSI3€U - JIJI1 U3YYCHUS CBOMCTB BEIIECTB U XUMUYECKUX PEAKIINM,
CCTECTBEHHO-HAyYHbIC  METOJBl  TMO3HAHWUS -  HAOJIOJICHWE, H3MEpEHUE,
MOJEIUPOBAHUE, IKCTIEPUMEHT (pEAJIbHBIM 1 MBICIICHHBIN ).

TemaTuuyeckoe NJIAHUPOBAHUE

8-i1 kimacc

KoaunuyecTBO 4acoB
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Ne | HammenoBanme
n/ |pa3uenoB M TeM
N |OporpamMmsl

Bcer | KontpoJubh
0 bIe padoThI

IMpakTnyeck
ue padoTsbl

JaekTpoHHble  (uudpoBbIe)
o0pa3oBaTe/bHbIE PeCypChl

Paszgea 1. [lepBoHayaibHbIe XUMHUYECKHUE TOHATHUSA

XUMHSI — Ba)KHas

bubmuoreka [{OK https://mob-

00J1aCTh edu.ru/tsok?utm_source=meo_|
€CTECTBO3HAHUSA H end
1.1 N 5 2 -
MIPaKTUYECKON
JIeSITENLHOCTH
YyeJjioBeKa
BemiectBa u bubarorexa [{OK https://mob-
1.2 | xuMuueckue 15 1 edu.ru/tsok?utm_source=meo_|
peaxiuu end
Htoro mo pazneny 20
Pa3znen 2. BaxxHelilue npeacTaBuTe/ i HEOPraHUYeCKUX BellecTB
Bo3ayx. bubnunorexa LIOK https://mob-
Kucnopon. edu.ru/tsok?utm_source=meo_|
2.1 6
ITonsTue 00 end
OKCHIaX
Bonopon. bubnunorexa LIOK https://mob-
2.2 |ITousarue 0|8 1 edu.ru/tsok?utm_source=meo |
KHCJIOTaX U COJIAX end
Bonma. PactBopsbl. bubnunorexa LIOK https://mob-
2.3 |ITousarue 00|5 1 1 edu.ru/tsok?utm_source=meo |
OCHOBAHMSX end
OCHOBHBIE KJIaCChI bubnrorexa L{OK https://mob-
2.4 |neopranmyeckux |11 |1 1 edu.ru/tsok?utm_source=meo_|
COCIMHCHUI end
Hroro 1o pasneny 30
Pasnean 3. [lepuoguuecknii 3axkon u Illepuoanyeckas cucrema xummnueckux djiemenTos /. U.
MemnpaejieeBa. Ctpoenue aTOMOB. XumMuueckas CBA3b. OKkucIuTeNLHO-
BOCCTAHOBHTEJIbHbIE peaKIu
[Meproanyeckuit bubnunoreka LIOK https://mob-
3aKOH u edu.ru/tsok?utm_source=meo |
[Teproamaeckast end
cHCcTEMA
3.1 7
XUMHNYCCKUX
snementoB  J[.U.
Menneneesa.
CrpoeHue aToMOB
XuMuaeckas bubnrnorexa I{OK https://mob-
3.2 [cBA3b. 8 1 edu.ru/tsok?utm_source=meo_|
OKHUCIIUTENBHO- end
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BOCCTAaHOBUTEIILH
bIC PEAKIINH

Wroro no pazneny 15
IToBTOpEHME 3
OBIIEE
KOJIMYECTBO
YACOB 1o 68 3 6
[TPO'PAMME
9-ii kitacc
Ne |Haummenoanme |IOIHYECTBO 4acoB
11/- AINET0B W TeM JaekTpoHHble  (UPpPOBBIE)
pasa Bcer |Konrpoabn |IIpakTuueck 00pa3oBaTeIbHBIE PeCypehl
I | MporpaMMbl 0 ble paGoThl  |He pabdoThI
Pa3znen 1. BeniecTBO 1 XUMHYECKHE PeaKIIUU
[ToBTOpEHUe u bubnunoreka LIOK https://mob-
yriIyOJieHHe edu.ru/tsok?utm_source=meo_|
1.1 |3HaHMil OCHOBHBIX |5 1 end
pas3zenoB kKypca 8
KJ1acca
OcHOBHBIE bubnroreka L{OK https://mob-
1 o | 3aKoHOMEpHOCTH | edu.ru/tsok?utm_source=meo_|
" | XUMHYECKHX end
peakuuii
DNEKTPOTUTHYECK bubmmoreka [{OK https://mob-
asi  JUCCOLMAIUSL. edu.ru/tsok?utm_source=meo_|
1.3 | Xumnueckue 8 1 1 end
peaxkuu B
pacTBopax
Hroro no pazneny 17
Pa3nen 2. HemeTa/uibl M UX coeIMHEHUS
OO6mas bubnrorexa L{OK https://mob-
XapaKTepUCTHKA edu.ru/tsok?utm_source=meo_|
XAMHYECKHUX end
21 sresentos VINA- |4 !
TPYIIIBL
I"anorenst
OO6mias bubarnorexa I{OK https://mob-
XapaKTepPUCTHKA edu.ru/tsok?utm_source=meo_|
XAMHYECKHUX end
2.2 anemeHtoB  VIA- 6
rpynnsl. Cepa u ee
COCTMHEHUS
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Oo6mas
XapaKTepUCTHKA
XUMHYECKHUX
2.3 |onementoB  VA-
TPYIIIBL. A3sor,
dbochop wum mx
COCTMHEHUS

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

Ob6mas
XapaKTEepUCTUKA
XUMHUYECKHX

2.4 |snementoB  IVA-
rpynnsl. Yriaepon
U KPEMHMH M HX
COEIMHEHUS

bub6muoreka ITOK https://mob-
edu.ru/tsok?utm source=meo |
end

Hroro no pazaeny
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Pa3zgen 3. MeTanasl 1

HX COeAMHECHUSA

. bubnroreka L{OK https://mob-
3.1 Obmme  colicTea 4 edu.ru/tsok?utm_source=meo |
METAJIOB
end
Bamneiiime bub6mmoreka [{OK https://mob-
3.2|metaiiel U ux |16 1 edu.ru/tsok?utm_source=meo |
COCIMHCHUS end
Htoro no paznemny 20

Pa3nen 4. Xumus u oxkpy:xamomas cpeaa

BemectBa "
4.1 | maTepuansl B
JKHU3HH YeJOoBeKa

bub6mmoreka [{OK https://mob-
edu.ru/tsok?utm source=meo |
end

Hroro 1o pasneny 3
[ToBTOpEeHME 3
OBILEE

KOJIMYECTBO 68 4
YACOB 1o
ITPOI'PAMME

B denepanbHbIX U peruoHabHBIX MPOIETYypaX OIEHKH KauyecTBa 00pa30BaHUs

HCIIOJIB3YCTCA MNEPCUCHDb

(konudukarop)

paclpeneNieHHbIX M0 KJlaccam

MIPOBEPSEMBIX TPeOOBAaHUN K pe3yjbTaTaM OCBOCHHS OCHOBHOW 00Opa30BaTEIbHON
IIPOTpaMMbl OCHOBHOT'O OOIIIEr0 00pa30BaHMS U DJIEMEHTOB COJICP)KAHMS 110 XMMHUHU.
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[TpoBepsiembie TpeOOBaHUS K pe3yIbTaTaM OCBOCHHUS OCHOBHOM
oOpaszoBaTeapHOM TporpaMmel (8 Kiace)

Konx
MPOBEPSIEMOT
O pe3yJibTara

[IpoBepsiemble MpPEIMETHBIE PE3YNbTATHl OCBOEHUS OCHOBHOM
00pa30BaTeNbHOM MPOrPaMMbI OCHOBHOT'O 00IIIEro 00pa30BaHUs

1

ITo Teme: "[lepBoHaYaIbHBIE XUMUUYECKUE MTOHATHS"

1.1

PacKpbIBaTh CMBICI OCHOBHBIX XMUMHUYECKHMX IOHSATUH: aToM,
MOJIEKYJIa, XUMUYECKUHN 3JIEMEHT, IIPOCTOE BEIIECTBO, CIOKHOE
BELIECTBO, CMECh (OJJHOPOIHASL U HEOJHOPOAHAS), BaJICHTHOCTD,
OTHOCHUTEJIbHAs aTOMHAas U MOJIEKYJISIpHAsh Macca, KOJIMYECTBO
BELIECTBA, MOJIb, MOJISIPHAsI Macca, MaccoBas J0JIs1 XUMUYECKOTO
JJIEMEHTAa B COEAMHEHUHU, MOJIIPHBIA 00BEM, XHMHYECKas
peakuus, Kiaccu(uKanus peakiuil: peakuuu COEIUHEHUS,
peaklMK pa3joKEeHUs, PeaKlMy 3aMEIIEHUs, peaKkui oOMeHa,
9K30- ¥ SHJOTEPMHUUYECKHE PEAKLIUH, TETUIOBOM 3(PPEKT peakluu,
pacTBOp, MaccoBas J0Jisl BelecTBa (MPOIEHTHASI KOHIIEHTPAIKs)
B PacTBOpE

1.2

WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX IIOHATUN
U TPUMEHATH 3TH TOHSATHS TMPU ONMUCAHUM BEIIECTB U UX
MpEBpAIICHUN

1.3

VCIIOJIB30BaTh XMMHUYECKYI0 CHUMBOJIUKY [JII COCTaBJICHUS
dbopMyI1 BEIIECTB M YPABHEHUM XUMUYECKUX PEAKITUI

1.4

pPacCKpbhIBaTh CMBICI 3aKOHOB COXPAHEHHUS MacChl BEILECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO-MOJICKYJISIPHOTO YYEHUS, 3aKOHA
ABoraapo

1.5

ONpENENATh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX
COECIUHEHUAX

1.6

KJIACCU(PHUIIMPOBATh XUMUYECKUE PEAKLIMH (TI0 YUCIY U COCTaBY
YYaCTBYIOIIMX B PEAKIIMU BEILIECTB, [0 TEMIOBOMY 3(P(eKTy)

1.7

BBIYUCIIATE OTHOCUTCIIBHYIO MOJICKYJIIPHYTIO K1 MOJEIPHYIO MACChI
BCIICCTB

1.8

BBIYMCIIATH MAacCCOBYIO JIOJIFO XHMHYECKOTO DJJIEMEHTa TIO
dbopmyIie coeTMHeHNS,

1.9

BBIYHCJIATbD MaCCOBYIO JOJIIO BCIICCTBA B PaCTBOPC
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1.10

NPUMEHATh €CTECTBEHHO-HAyYHBIE METOJbl TIO3HAHHUS -
HAOMO/IeHNEe, W3MEPEHHEe, MOJICIUPOBAHNUE, OKCIICPHUMEHT
(peasbHBIN U MBICIICHHBIHN )

[To Teme: "Baxneimme TMpeACTaBUTEIM HEOPTaHUYECKUX
BelecTn"

2.1

pPaCKpbIBaTh CMBICII OCHOBHBIX XHMHYCCKUX TTOHSITHI: OKCHn,
KHCJIOTa, OCHOBAaHHUC, COJIb

2.2

OTNPENENATh MPUHAMICKHOCTh BEIIECTB K OMPEACIICHHOMY
KJIacCy COeIMHEHuH 1o ¢hopMyiaMm

2.3

KJ'IaCCI/I(bI/IHHpOBaTB HCOPTaHNYCCKHUC BCIICCTBA

2.4

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA
BEIIECTB  PA3JIMYHBIX KIJIACCOB, MOJTBEP)KIAas ONHUCAHUE
NpUMEpaMHi MOJEKYJISIPHBIX YPaBHEHHUM COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKIIUii

2.5

IIPOTrHO3UPOBATH CBOMCTBA BEIICCTB B 3aBUCHMOCTH OT HX
Ka4CCTBCHHOI'O coCTaBa, BO3MOXHOCTH IIPOTCKAaHUA
XUMHNYCCKUX HpeBpaHIGHI/Iﬁ B PA3JIMYHBIX YCJIOBHUAX

2.6

CIEN0BATh IMPAaBUJIAM TOJIb30BAHUS XUMHYECKOM TMOCYIO0H H
71a00paTOPHBIM 00OPYIOBAHUEM, a TAKKE ITpaBUIIaM OOpAIlICHUS
C BEIEeCTBAaMHM B COOTBETCTBHM C HMHCTPYKIHUSIMH TIO
BBITIOJIHCHUIO ~ JTa0OpPaTOPHBIX ~ XMMHYECKHUX  OMBITOB IO
MOJIYYCHHUIO U COOMPAHUIO Ta3000pa3HbIX BEHIECTB (BOAOpOAa U
KHCJIOpOJA), NPUTOTOBJIECHUIO PACTBOPOB C OMpPEAEICHHON
MacCoOBOM J0Jied PacTBOPEHHOTO BEIIECTBa, IJIAHUPOBATh W
MPOBOJIUTh XMUMHYECKUE DKCIEPUMEHTHI MO PACIO3HABAHUIO
pacTBOPOB MIENOYEH M KHUCIOT C TOMOIIBI0 HWHIUKATOPOB
(;makmyc, heHondTasenH, METHIOPAHXK U JPYTHE)

IIPOBOJIUTH PACYETHI IO YPABHEHUIO XUMUUYECKON PEAKLIUN

ITo Tteme: "llepuonnueckuit 3akoH u [lepuoamueckas cucrema
xumuyeckux sneMmeHToB .M. Menneneera. CtpoeHue aToMoB.
XuMuueckas CBSI3b. OKHUCIUTEIFHO-BOCCTAHOBUTEIIHLHBIC
peakuun”

3.1

pacKpbIBaTh CMBICI OCHOBHBIX XWUMHUYECKUX IOHATHH: SAPO
aToMa, JJIEKTPOHHBIN CJIOM aToma, aTOMHasi OpOUTallb, PAJINYC
aTomMa, XMMHYECKas CBs3b, IOJSIpHass M  HENOJIPHAs
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KOBAJICHTHAsA CBA3b, J3JICKTPOOTPHULATCIIBHOCTb, MOHHAA CBA3b,
HOH, KaTUOH, aHHOH, CTCIICHb OKHCJICHUA

3.2

KJ'IaCCI/I(bI/IHI/IpOBaTB XUMHUYCCKHUC 3JICMCHTEI

3.3

ONMCHIBATH M  XapakTepu3oBaThb  TaOJIMYHYO  (QopMy
[lepnonyeckoil CUCTEMBI XMMUYECKUX 3JEMEHTOB: pa3jinyaTh
noHATUs '"rnaBHas mnoarpynmna (A-rpynna)" u o "moOouHas
noarpynmna (b-rpymnma)", "Mansie" u "0onbume" nepuoasl

3.4

packpeiBath cMbIch [lepuoanueckoro 3akona [[.11. Menaeneena:
JEMOHCTPHUPOBATh MOHMMAHHE MEPUOJNYECKON 3aBHCHUMOCTHU
CBOMCTB XUMHUYECKHX JJIEMEHTOB OT HX IIOJOXKEHUS B
[lepnognueckon cucreme

3.5

COOTHOCUTH OOO3HAYE€HUsS, KOTOPhIE HMMEIOTCA B TaOIMIE
"l[lepuognueckasds cucrema XuMHYecKux a3nemeHTtoB [[.U.
MenneneeBa" ¢ YHCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS
aTOMOB XMMMUYECKHX 3JIEMEHTOB (COCTaB M 3apsij siapa, odiiee
YUCJIO DJEKTPOHOB W paclpeieciecHue HX MO 3JIEKTPOHHBIM
CJI0SIM)

3.6

ONpENENATh CTENEHb OKHUCJICHHUS JJIEMEHTOB B OWHAPHBIX
COCINHEHUAX

3.7

OIIPpCACIIATE BUA XUMHYECKOM CBSI3U (KOBaJIeHTHaH 51 HOHH&H) B
HCOPTraHNYCCKNX COCOAUHCHUAX

[IpoBepsiembie 31eMEHTHI coepxkanus (8 Kiacc)

Kon [TIpoBepsieMblil 3IEMEHT COJIEPKAHUS

1 ITepBoHayYabHBIE XUMUYECKHUE MOHSATUS

1.1 [Ipenmer xumuu. Ponb XMMHUM B )KM3HU YEJIOBEKA. XUMUS B CUCTEME
Hayk. Tena u BemecTBa. @U3NYECKUE CBOMCTBA BEILIECTB. ATPETraTHOE
COCTOSIHHE BEIIECTB

1.2 [TonsiTie 0 MeToAaX MO3HAHUA B XUMHU. YNCTBIE BEleCTBA U CMECH.
CrniocoOnlI pa3jeneHust cMecei

1.3 ATOMBI 1 MOJIEKYJIbI. XUMHUYECKHUE 3JIEMEHTHI. CUMBOJIBI XHMHUYECKUX

aneMeHTOB. [IpocThie U cl0XKHbIE BemecTBa. ATOMHO-MOJIEKYJISIPHOE
y4eHue
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1.4

Xumuueckas  Qpopmyna. BaneHTHOCTP  aTOMOB — XMMHUYECKHX
AJIEMEHTOB. 3aKOH IMOCTOSIHCTBA cocTaBa BeulecTB. OTHOCUTENbHAsS
atomHass Macca. OTHocuUTeNbHAas MOJIEKYJsipHass macca. MaccoBas
JIOJIs1 XUMUYECKOT0 3JIEMEHTa B COEAMHEHUN

1.5

KonuuectBo BemectBa. Monb. MouspHas macca. BzaumocBsizb
KOJIMYECTBA, MAacChl W YHCIIa CTPYKTYPHBIX €IUHUI][ BEIIECTBA.
PacueTsl o hopmynam XUMHUUECKUX COSAUHEHUN

1.6

du3nveckre W XUMHYCCKHE SBICHUS. XUMHUYECKas peakius U ee
NpU3HAKU. 3aKOH COXPAaHEHMS] MAacChl BEIIECTB. XUMHUYECKUE
ypaBHeHus. Kiaccudukanuss XUMHUYECKUX PEAKIUN (COeqMHECHHUS,
pa3JIoKeHUs, 3aMEIICHHs, OOMEHA)

1.7

XHUMUYECKUM 3KCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM MOCYIOH, C
npaBwiaMu paboTel B Ja0oparopud M HpHEMaMU OOpaleHUs ¢
71a00paTOPHBIM 000PYJOBaHUEM, U3YYEHHUE U ONUCAHUE (PUINUECKUX
CBOMCTB  0Opa3loB HEOPraHUMYECKUX  BELIECTB, HAOJIO/IEHUE
¢uznyeckux (MIaBJICHUE BOCKA, TasHUE JIbJa, pACTUPAHUE caxapa B
CTYIIKE, KHUIIEHWE U KOHJIEHCAIUsl BOJbI) U XMMHMUYECKUX (FOpeHHue
CBEYHM, NMPOKAIMBAHUE MEIHOM IPOBOJIOKU, B3aUMOJICHCTBUE Mea C
KHUCJIOTOM) sIBJ€HMH, HAONIOJACHME M  ONHUCAaHUE [PU3HAKOB
NpOTEKaHUs ~ XMUMHYECKMX  peakumid  (pas3jiokeHue  caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapus, pa3ioKeHue
ruapokcuna meau (II) mpum HarpeBaHuu, B3aMMOZCICTBHUE Kelle3a C
pactBopoM cosii Meau (I1), u3yuenne cnocoOoB pazaesneHus cmecen (c
MOMOIIBI0 MarHuta, (UIBTPOBAHME, BHIMAPWBAHWE, AUCTUILISAINA,
xpoMarorpadus), NpPOBEAECHUE OYUCTKM  IOBAPEHHON  COJIH,
HAOJIOJICHUE W ONHMCAHME pe3yJlbTaTOB IPOBEJECHUS  OIBITA,
WUTFOCTPUPYIOLIETO 3aKOH COXPAHEHHs MacChl, CO3/IaHHE MOJEIIEH
MOJIEKYJT (IIIapOCTEP>KHEBBIX )

Baxueiimme npeacTaBuTeNI HEOPraHUYECKUX BEIIECTB

Bo3nyx - cmech ra3zoB. CocrtaB Bo3zayxa. Kucnopon - sjiemMeHT u
npocToe BellecTBo. HaxoxkaeHue kuciopoaa B mpupoje, puznueckue
U XMMHUYECKue CBOMCTBA (peakiuu ropenusi). Oxcuasl. [Ipumenenue
kuciopona. CrnocoObl TOJNy4eHHs KHUCIOpoAa B JabopaTopuu U
npoMblnuieHHOCTU. KpyroBopor kuciopoga B mnpupoae. O30H -
AJJTOTPOIHAS MOAU(PUKALIMS KUCIOPOIa

2.2

TennoBoit  3hdEeKT XUMHUYECKOW peakluuu, TEPMOXUMHUYECKUE
ypaBHEHUS, 3K30- U IHAOTEPMUYECKUE peaKIUu. TOIUIMBO: yroiab U
MeTaH. 3arpsi3HEHUE BO3/yXa, YCWICHHE NapHUKOBOro 3ddekra,
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PaspymcHue 030HOBOI0 CJI0

2.3

Bonopon - anemeHT u npoctoe BemecTBo. Haxoxenue Bogopoaa B
npupoae, (QuU3NYECKHMe M XUMUYECKHE CBOWCTBa, NPUMEHEHHE,
croco0bI noxyyeHust. KucinoTsl u conu

2.4

MoutsipHbIil 00BEM Ta30B. PacueTsl 10 XUMUYECKUM YpPaBHEHUSAM

2.5

dusnyeckue CBOWCTBa BOJAbl. Boma kak pactBopuTeib. PacTBOpHI.
HacpileHHbIe 1 HEHACBIIIEHHBIE PaCTBOPBI. PACTBOPUMOCTH BEIIECTB
B BoJie. MaccoBasi 1011 BEMIECTBA B pacTBOpe. XUMUYECKHE CBOMCTBA
BOJibl. OcHOBaHuUA. Posib pacTBOPOB B IPUPOJIE U B KU3HU YEIIOBEKA.
KpyroBopoT BoJibl B ipupoe. 3arpsi3sHeHrne NpUpoAHbIX Boj. OxpaHa
Y OYUCTKA MPUPOIHBIX BOJT

2.6

Knaccuduxanus HEOPTraHUYECKUX COECINHEHUH. OKcunasl.
Knaccuduxanust okcugoB: coieoOpasyroiniue (0OCHOBHbIE, KUCITOTHBIE,
amdoTtepHbie) U HecojeoOpazyroume. HomeHknaTypa OKCHIOB.
PuU3NYECKNE U XUMUYECKHE CBOMCTBA OKCUAOB. [lomydueHrne oKkCuioB

2.7

OcnoBanus. Kiaccugukanuys OCHOBaHMIA: 11€J10YM U HEPACTBOPUMBIE
ocHoBaHuA. HomeHkiarypa ocHoBaHUN. PU3NYECKUE U XUMHUUYECKUE
CBOMCTBa OCHOBaHUU. [lonydeHne ocHOBaHUN

2.8

Kucnotel. Knaccudukanuss xucior. HomeHkmarypa  KUCIOT.
Pu3nyeckue U XUMHUYECKHE CBOWMCTBA KHUCJIOT. PsI axkTUBHOCTH
merauioB H.H. bekerosa. Ilonyuenue kucinor

2.9

Conu. Homenknatypa coseil. @U3UUECKHE U XUMHUYECKHUE CBOMCTBA
conei. [Tomyuenue comei

2.10

I'eneTnyeckas CBS3b MCKAY KiIacCaMHU HCOPIraHNMICCKUX COCI[I/IHCHI/Iﬁ

2.11

XUMUYECKUH SKCTIEPUMEHT: KaueCTBEHHOE OIpeIeSICHUE COIepKaHus
KHCIIOpOJa B BO3JyXe, MOJIyueHHe, coOMpaHue, paclio3HaBaHUE U
U3y4eHHE CBOMCTB KHCIOpOAa, HAOMIOJEHUE B3aUMOJCHUCTBUS
BEIIECTB C KUCIOPOJOM U YCIIOBUSI BOSHUKHOBEHHUS U MPEKPAILCHUS
ropenus (mmoxkapa), 03HakKOMJIEeHUE ¢ 00pa3liaMi OKCUAOB U OMKUCAHUE
UX CBOWCTB, MOJy4YCHHE, COOMpaHWE, PACIO3HABaHWE M HM3yUeHHE
CBOMCTB BOJIOpOJa (rOpeHueE), B3aUMOICHCTBIE BOJOPOAA C OKCHIOM
mMeaqu  (II)  (BO3MOXKHO  HWCHOJIb30BAaHUE  BHUAEOMATEPHUANIOB),
HaOJI0IeHNe 00pa3lioB BEUIECTB KOJUYECTBOM | MOJIb, HCCIEI0BaHNE
0COOEHHOCTEH pacTBOPEHUS BEUIECTB C PA3IUYHON PaCTBOPUMOCTHIO,
IPUTOTOBJICHUE PACTBOPOB C OIPEICICHHOM MacCOBOM JOJIEN
pPacTBOPEHHOI'O BEIIECTBA, B3aUMOJEHCTBUE BOABI C METaJUIaMU
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(HaTpuem u KaJIbITUEM ) (BO3MOXKHO UCIIOJIb30BaHUE
BUJIEOMATEPHUAITIOB), ONpPENEIEHUE PACTBOPOB KHUCIOT MU HIEJIOYeH ¢
MOMOIIBIO MHANKATOPOB, HCCIEAOBaHUE OOpa3lloB HEOPTaHUYECKHX
BCIIIECTB PA3JMYHBIX KJIACCOB, HAOJIOJCHUE W3MEHEHUS OKPAaCKU
WHJMKAaTOPOB B pacTBOpax KHUCIOT U IIEJIOYeH, U3yYeHUe
B3aumozencTeus okcuga menu (II) ¢ pacTtBopom cepHOM KHCTOTHI,
KUCJIOT C METAJUIAMHU, pPEaKIU{d HEUTpAIU3aLNM, IOJYYEHHE
HEPACTBOPUMBIX OCHOBaHUM, BEITECHEHHE OJJHOTO MEeTajjia IPyTuM U3
pacTBOpa COJIM, PEUICHHE SKCIEPUMEHTAIBHBIX 3aJad4 IO TEMeE
"BaxkHeire Ki1acchl HEOPraHUYECKUX COCTMHEHMI"

[lepunonnueckuit 3akoH u llepuoandeckass cucTemMa XUMHYECKHX
anemeHToB [[.1. MenneneeBa. CtpoeHre aToMOB. XUMUYECKas CBS3b.
OKUCIUTETLHO-BOCCTAHOBUTEIIBHBIC PEAKIIUU

3.1

[lepBble MONBITKY KJIAcCU(DUKAMU XUMHUECKUX 31eMeHTOB. [loHsATHe
O TpYIIAax CXOJHBIX AJIEMEHTOB (IIEJIOYHBIE U IIETOYHO3EMEIbHBIE
METaJlIbl, FaJOre€Hbl, THEPTHBIE a3bl). DIIEMEHTHI, KOTOPbIE 00pa3yIoT
am(pOTEpHBIE OKCUBI U TUIPOKCHIBI

3.2

Ilepnonnuecknii 3akoH. Ilepmoamueckass cucTeEMa XHMHYECKUX
AJIEMEHTOB J.N. Menpeneena. KopoTtkonepuoanas 151
JUIMHHOTIepuoaHast ¢opmbl Ileproandeckoil CUCTEMBI XMMHUYECKUX
anementoB .M. MenneneeBa. Ilepuonsl u rpynmsl. OuzndecKui
CMBICII TOPSIIKOBOTO HOMEPa, HOMEPOB NIEPHOJIA U TPYIIIIbI AIEMEHTA

3.3

Crpoenne atomoB. CoctaB aTOMHBIX sifep. M30Tombl. DJIEKTPOHBI.
CrtpoeHure AIEKTPOHHBIX 000J0YEK aTOMOB IMEPBBIX 20 XUMHYECKUX
snemeHToB  Ilepumoamueckonr  cucremer .M. Menneieena.
XapakTepucTuka XUMHUYECKOrO0 JJIEMEHTa MO €ro IOJOXXEHUI0 B
[Tepunonnueckoii cucreme .M. Menaeneesa

3.4

3aKOHOMEPHOCTH  W3MEHEHHUs paadyca aTrOMOB  XWMHYECKHX
AJIEMEHTOB, METAJUINYECKUX U HEMETAJNINYECKUX CBOMCTB 110 IpyIIaM
u nepuonaM. 3HadueHue l[lepronnueckoro 3akona u Ilepuoanueckoi
CUCTEMBI XUMHUYECKHUX 3JIEMEHTOB JJI PAa3BUTHUSl HAYKU U MPAKTHUKHU.
JI.. MeHieneeB - y4eHbIN U TPaKJaHUH

3.5

Xumnueckas cBsizb. KoBasieHTHas (ToJispHAsi M HETOJSIpHAs) CBS3b.
DNEeKTPOOTPUIATETLHOCTh XUMUUECKUX 3JIEMEHTOB. loHHAs CBSI3b

3.6

Crenenb okuciieHus. OKHCIUTEILHO-BOCCTAHOBUTEIBHBIC PEAKIIMH.
IIporiecchl  OKHCIAEHHMST M BOCCTAHOBJICHUA. OKHUCIUTEIM U
BOCCTAHOBUTEIN

30




3.7 XUMHUYECKHUH SKCTIEPUMEHT: U3yUeHUEe 00pa310B BEIIECTB METAJLIIOB U
HEMETAJUIOB, B3aMMOJIEUCTBHE THAPOKCHJIA IMHKA C pacTBOpaMu
KHCIIOT Y IIeJIoYei, MpOBEJACHHE ONBITOB, WUIIOCTPUPYIOIINX
MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuid (TopeHue,
peaKIuu pa3ioKeHUs, COSTUHEHHUS)

[TpoBepsiembie TpeOOBaHUS K pe3yIbTaTaM OCBOCHHUS OCHOBHOM
oOpazoBaTeapHOM TporpaMmabl (9 Kiace)

Konx
MPOBEPSIEMOT
O pe3yJibTara

[IpoBepsieMble MpPEIMETHBIE PE3YJIBTATHl OCBOEHUS OCHOBHOM
00pa30BaTEeNbHOM MPOrPaMMbI OCHOBHOTO 00IIIEro 00pa30BaHMs

1

[To Teme: "BemniecTBo u XuMHA4Y€eCKast peakius"

1.1

pacKpbIBaTh CMBICT OCHOBHBIX XMMHYECKUX MOHSATHI: pacTBOP,
ANEKTPOJIUTHI, HE3JIEKTPOJIUTHI, ANEKTPOIUTHYECKAS
JUCCOIMAIINS, pEeaKIM HOHHOTO OOMEHa, KaTajau3arop,
XUMHUYECKOE paBHOBECHE, 00paTUMbIE U HEOOpATUMbIE PEaKIInu,
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIE  PEAKUHH, OKHUCIUTEIND,
BOCCTAHOBUTENb, OKUCJICHHUE M BOCCTAHOBJICHUE, AJUIOTPOIIHS,
aM(oTepHOCTh, XHMHUYECKas CBs3b (KOBaJEHTHAs, HOHHAas,
MeTaJTnYecKas ), KpUCTauIM4ecKasl pelieTka, CIjiaBbl, CKOPOCTh
XAMHUYECKOUN peakiuu

1.2

WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMMUUYECKUX TTOHATHI
U TPUMEHATH 3TH TOHATHS TPU ONKHCAHUM BEIIECTB M HX
MpEeBpAIICHUN

1.3

COCTaBJISITb YPAaBHEHMS JJIEKTPOJUTHYECKOM AUCCOLMALAU
KHUCJIOT, IIEJIOUYEN U COJIEU, ITOJHBIE U COKPAILCHHBIE YPAaBHEHUS
peaKIii HOHHOTO0 OOMEHa

1.4

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

IMPOBOJUTL PACUCTEI 11O YPABHCHHIO XUMHYECKOM peaKunmn

ITIo Temam: "Hemeraiuiel 1 ux coequHenus’ u "MeTamibl U X
coequHeHnd"

2.1

XapakTepu30BaTh (OMHCHIBATH) OOIMME U  CHEUPUUECKUC
XUMUYECKHE CBOWCTBA TPOCTHIX H  CIOXHBIX BEIIECTB,
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MOATBEPKIasi ONMKUCAHUE MTPUMEPAMHU MOJIEKYJISIPHBIX U MOHHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKIIUMA

2.2

COCTaBJIATDH YpPaBHCHUA peaKHHﬁ, MMOATBCPIKAAOIINUX
CymcCTBOBAHHNC FE€HETUYECKOM CBSI3U MCXKOY BCIICCTBAMHU
Pa3JINYHbIX KJIACCOB

2.3

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX
CTPOEHU, BO3MOKHOCTH MPOTEKAHUS XUMUYIECKUX
MpPEBPAIlCHUI B PA3IMYHBIX YCIOBUAX

2.4

CIEN0BATh MPAaBUJIAM TOJIb30BAHUSI XMMHYECKOW IOCYIO0H H
71a060paTOPHBIM 000PYIOBAHHEM, a TAK)KE TIPABHIIAM OOpaIIeHHUS
C BEHIECTBAMU B COOTBETCTBUU C MHCTPYKIHUSIMHU IO
BBITIOJTHEHUIO  JTAOOPATOPHBIX ~ XMMHUYECKHUX  OIBITOB  TIO
MOJIYYCHHUIO U COOMpPaHUIO Tra3000pa3HbIX BEIIECTB (aMMHAKa U
YTIEKHUCIIOTO Ta3a)

2.5

MIPOBOJIUTH PEAKIIMH, TTOITBEPIKIAIOIINEC KaYeCTBCHHBIN COCTaB
pPa3IMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM ITyTEM XJIOPHU/I-,
OpoMua-, wonua-, kapoonar-, docdar-, cuaukar-, cyiubdart-,
TUAPOKCHI-MOHBI, KAaTHOHBI aMMOHHS, WOHBI H3YYCHHBIX
METaJUIOB,  MPUCYTCTBYIOIIME B  BOJHBIX  PacTBOpax
HEOPTaHUYECKUX BEIIECTB

[To Teme: "Xumusd u okpyxaromas cpeaa”

pPAaCKpBIBATh CMBICII OCHOBHBIX XUMHYECKHX TmoHsATHM: [IJIK
BEIIIECTBA; KOPPO3HS METAIIIOB

3.2

MIPUMEHATH OCHOBHBIE OIEPAIlid MBICIUTEILHON JIESITEIbHOCTH
- aHaJIM3 W CHHTE3, CpaBHEHHE, 0000IICHNE, CHCTEMAaTH3aIIIIO,
BBISIBJICHUE MPUYMHHO-CIICICTBEHHBIX CBSI3€H - JUISI M3Y4YEHUS
CBOMCTB BEIIECTB M XUMHYECKHX pEaKIUi; €CTECTBEHHO-
Hay4YHbIE METOJIbI TO3HAHUSI - HAOIIOJICHUE, HW3MEpPEHUe,
MOJICTTUPOBAHUE, IKCTIEPUMEHT (pEaJIbHBIM U MBICIICHHBIN )

[IpoBepsiembie eMeHTHI copepxanus (9 kiacc)

Kon [TpoBepsieMblil SEMEHT COEPKAHUS
1 BemecTBo n xumuueckas peakuus. [loBTopenne
1.1 [lepnognuecknit 3akoH. Ilepromnueckass cucreMa XHUMHUYECKHX
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sanemenToB .M. MenaeneeBa. CtpoeHue aToMoB. 3aKOHOMEPHOCTH B
M3MEHEHUH CBOMCTB XMMHUUYECKUX 3JIEMEHTOB NIEPBBIX TPEX NEPUOJIOB,
KaJIUS, KAJIBLUS U UX COCOUHEHHM B COOTBETCTBUU C IOJOKECHUEM
31eMEHTOB B lleprnoanueckon cucTeMe U CTPOCHUEM UX aTOMOB

1.2

CrpoeHne  BemiecTBa:  BUIbl ~ XMMHYECKOM  CBs3U.  [HWIbI
KPUCTAJUIMYECKUX PELIECTOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA
KPUCTAJUIMYECKOM  pELlIeTKM W BHJA  XUMHUYECKOM  CBSA3M.
Knaccudukanms u HOMEHKJIATypa HEOPraHMYECKUX  BEIECTB
(MexayHapoJHas U TpUBHaJIbHAs1). XMMUYECKHE CBOWCTBA BEIIECTB,
OTHOCSIINXCS K Pa3IMYHBIM KJlacCaM HEOPTraHWYECKUX COCIUHEHUM,
TEHETUYECKAs CBSA3b HECOPTAaHUYECKUX BEILIECTB

1.3

Knaccudukanys XuMuueckux peakiyi o pa3auyHbIM Npu3HaKaM (1o
YHUCIIy U COCTaBY YYAaCTBYIOIIMX B PEAKIIMU BEIIECTB, MO TEINIOBOMY
ahdexTy, MO HUBMEHEHHIO CTENEHEW OKHUCICHUS XMMHUYECKHUX
AJIEMEHTOB, M0 OOPAaTUMOCTH, MO YYacCTHIO KaTalu3aTopa). DK30- U
SHAOTEPMUYCCKUEC PEAKINH, TEPMOXUMUIECKre ypaBHeHUs. [loHsaTHe
0 CKOPOCTH XMMHYECKON PEAKIINU

1.4

ITonsatue 00 O6paTI/IMBIX )51 H€06paTI/IMLIX XUMHWYCCKUX PCAKIHAX.
[IoHsiTHE O TOMOTE€HHBIX H I'CTCPOICHHBIX PCAKIUAX. IlonsiTue o
XUMHUYCCKOM PpPAaBHOBCCHUHU. CDaKTOpBI, BJIMAIONIME Ha CKOPOCTb
XUMHUYECKOMN pC€aKiuun U IOJOKCHNC XUMHUUYCCKOI'O PaBHOBECHUA

1.5

OKHCIINTEIFHO-BOCCTAHOBUTEILHBIC pCaKkuuu, BJIGKTpOHHBIﬁ OajaHC
OKHCJIUTEIILHO-BOCCTAHOBUTEILHOU PCaKINU. CocraBneHue
ypaBHeHI/Iﬁ OKHUCIUTCIBbHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ C
HCIIOJIB30BAHUEM METOAA JJICKTPOHHOI'O Oaianca

1.6

Teopuss  2JEKTPOIUTUUECKOM  JMCCOIMAIMU.  DJIEKTPOJUTHI U
HedJIeKTpouThl.  KaTthoHbl, aHWOHBL. MexaHu3sM JucCOLMAlAN
BEIIECTB C pA3JIMYHBIMM BUJAMH XUMHUYECKON CBsa3u. CTemneHb
nuccornuari. CunbHble U caabble 3JIEKTPOJIUTHI. Peakinmu MOHHOTO
oOMeHa. YCJIoBUSI IPOTEKAHUS pPeaKIuii HOHHOTO 0OMeHa, TOJIHbIE U
COKpAIIICHHbIE HOHHBIC YpaBHEHMs peakuuii. CBOWCTBa KHCIOT,
OCHOBAHMI M COJIEl B CBETE MPEJCTABICHUN 00 3JIEKTPOJUTUUECKON
nuccoruannu. KadecTBeHHble peakuuu Ha HOHBL. [loHsATHE O
TUAPOJIN3E COJIEH

1.7

XUMHYECKHM  JKCIEPUMEHT:  O3HAKOMIICHME C  MOJEISMH
KPUCTAJUIMYECKUX PEIIETOK HEOPTraHMYECKUX BEIIECTB - METAIOB U
HEeMeTauloB (rpagura W anMasa), CIOXKHBIX BELIECTB (XJIOpHaa
HATpPHUs); UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XMMUYECKOHN peakunu
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OT  BO3JICUCTBUS  Pa3TUYHBIX (bakTopoB; UCCJIEI0BAHKE
AJIEKTPOIPOBOIHOCTH PACTBOPOB BEIIECTB, MpOIECCa AUCCOLUALUN
KHCIIOT, Iejoued U cojed  (BO3MOXKHO  HCIOJIb30BaHUE
BUJICOMATEPHANIOB);  MPOBEACHUE  OMBITOB, HJUIIOCTPUPYIOIINX
NPU3HAKKM NPOTEKAHHs pPEaKkuuid HOHHOro oOMeHa (oOpa3zoBaHuUE
ocaJKa, BblIEJIEHUE Ta3a, o0Opa3oBaHHE  BOJbI);  OIBITOB,
WUTIOCTPUPYIOMIMX MPUMEPHl  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii  (rOpeHWe,  peakluu  Pa3JIOKEHUS,  COCIAUHEHUS);
pacro3HaBaHHe HEOPTaHUYECKUX BEIIECTB C MOMOIIBI0 KAYeCTBEHHBIX
peaKkiMil Ha HOHBI; pEUICHUE IKCIIEPUMEHTAIBHBIX 3314

HewmeTtamiel u ux COCIUHCHUA

OO61mast xapakTepucTuka rajaoreHoB. OcOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTepHbIe cTeneHn okuciaeHus. CTpoeHue u pundeckre CBOMCTBa
MPOCTHIX BEIIECTB - TAJIOT€HOB. XMMUUYECKUE CBOMCTBA Ha MPUMEPE
xjopa (B3aUMOJIEHCTBUE C MeETajUlaMU, HEMETaJUlaMH, IeJIoYamu).
Xnopoogopoa. ConsiHas ~ KHCJIOTa, XHUMHUYECKHME  CBOMCTBA,
MOJy4eHUe, NMpUMEHEHUe. [[elicTBHE XJIopa W XJIOPOBOAOPOJA Ha
OpraHu3M 4YeJoBeKa. BaxkHeWmme XJIopuabl U HX HAXOXKICHUE B

IPHPOJIC

2.2

OOmast xapakrepucthka 35eMeHTOB VIA-rpynmnel. OcobeHHOCTH
CTPOEHHUsI aTOMOB, XapaKTEpHbIE CTENEHU OKucieHuss. CTpoeHue u
(du3nuecKkue CBOMCTBA MPOCTBHIX BEIIECTB - KHCIOPOJA MU CEpBHL.
AnnoTponHble MOAU(PUKALKUKA KHCIOPOJAa M CEpbl. XHUMHYECKHE
cBoicTBa cepbl. CepoBOIOPO, CTpOEHUE, (PU3NUECKUE U XUMUUECKUE
cBoiicTBa. OKCUABI Cephbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHJIOB.
Cepnast kuciora, Qpuanyeckue U XUMHUYECKHE CBOWMCTBa (0OIIMe Kak
MpEACTaBUTENS KJlacca KUCIOT W crernududeckue). XuUMUYECKUE
peakuuu, Jexale B OCHOBE MPOMBIIIIEHHOTO CHOc0o0a MOTydYeHHs
cepHori  kucnotel. IIpumenenue. Conaum  CEpHOM  KHUCIIOTHI,
KaueCTBEHHAsl peakiusi Ha cylnbdar-uoH. Haxoxnenue cepsl u ee
COCAMHEHUN B MpUpPOJE. XUMUUYECKOE 3arps3HEHUE OKPYKaIOLIEH
Cpelbl COEIMHEHUSMM Cepbl (KUCIOTHBIE JOXKIU, 3arps3HEHUE
BO3/lyXa U BOJOEMOB), CITIOCOOBI €r0 MPeI0TBPAILICHUS

2.3

OOmast xapakTepucThkKa 3JeMeHTOB VA-rpynmbel. OcobeHHOCTH
CTpPOEHHs aTOMOB, XapaKTEpPHBIC CTEMEHH OKUCICHHUA. A3OT,
pacnpocTpaHeHue B TIpupoje, Pu3nyeckue U XMMUYECKUEe CBONCTBA.
KpyroBopor aszora B mpupojge. Ammuak, ero Qusnyeckue u
XUMHUYECKHE CBOMCTBA, OJydCHHE U TpuMeHeHne. CoJTn aMMOHUS, X
bu3MYecKue U XUMHUYECKHE CBOMCTBA, MpuMeHeHne. KadecTBeHHas

34




peakiusi Ha HOHBI aMMOHHA. A30THasg KHCIIOTa, €€ MOJIyYeHHE,
busznueckue U XUMHUYECKHE CBOMCTBa (0OIIME KaK MpeCTaBUTENs
KJ1acca KUcjoT u crienuduueckue). McrnonbzoBaHne HUTPATOB U COJIEH
aMMOHHSI B KAyeCTBE MUHEPAJIbHBIX YJI0OpeHud. XHUMHUYECKOE
3arps3HEHUE OKPYKAIOIIEeH Cpelibl COCTUHEHUSIMU a30Ta (KUCIOTHbBIC
JOXK/IH, 3arPsI3HEHUE BO3/1yXa, IOUBBI U BOJIOEMOB)

2.4

®docdop, amtorponHsie Moaudbukanuu ¢ocdopa, duznUeckue u
xummudeckue corctBa. Okeua gocdopa (V) u dpocdopHas Kuciora,
¢usznyeckue M XMMHYECKHE CBOWCTBA, MmoiyueHue. Mcmonp3oBaHue
docdaToB B kauecTBE MUHEPATBHBIX YI00pEeHUI

2.5

OOmas xapakrtepuctuka saeMeHToB IVA-rpynmel. OcobGeHHOcTH
CTPOEHMSI aTOMOB, XapaKTE€pPHbIE CTENEHU OKHUCIECHUA. YTIIEPO[,
JJIOTPOTIHBIE ~ MOAM(UKAIMHM, pacIpOCTpaHEHHE B  MPUPOJE,
dbuznyecknue W XUMHYECKHUE CcBoMcTBa. AjcopOums. Kpyrosopor
yraepoga B npupoge. Okcuisl yriaepona, uX (QuU3Myeckue u
XUMHUYECKHE CBOICTBA, IEHCTBHUE HA JKUBbIE OPraHU3MBI, [IOTYYEHUE U
NpPUMEHEHUE. DKOJIOTMYECKUE IMPOOJIEMBI, CBSI3aHHBIE C OKCHAOM
yraepoga (IV); rumore3a r1y100aJIbBHOTO TOTEIUIEHUS KIMMATa;
NAapHUKOBBIN 3P PeKT. YronbHas KUCIO0Ta U €€ COJIU, UX (PU3HUYECKUE U
XUMHUYECKHE CBOWMCTBa, MOJIydeHHE W TNpuMeHeHue. KauecTBeHHas
peakuusi Ha KapOoHaT-uoHbl. Mcronb3oBaHue kapOOHATOB B OBITY,
MEULMHE, TPOMBIIIIIEHHOCTH U CEJIbCKOM XO031CTBE

2.6

[lepBoHavanbHBIE TIOHATHS 00 OPraHWMYECKWX BEMIECTBaX KakK O
COCIMHCHUSAX yTiiepona (METaH, 3TaH, JTWUJICH, alleTUJICH, ATAHOI,
TJIMIIEPYH, YKCYCHasl KUCIOTa). X cocTaB M XUMHUYECKOE CTPOCHHE.
[Tonarrne o OWOJOTMYECKH BaXKHBIX BEIIECTBAX: JKHUpax, OenKax,
YIJIEBOJIaX - U MX POJIU B KU3HU YeJIOBeKa. MaTepranbHOE €TUHCTBO
OpraHWYeCKUX M HEOPTaHWYECKUX COCTMHCHUI

2.7

KpeMuuii, ero gusnyeckue U XMMUYECKHUE CBOWCTBA, MOJYyYECHHUE U
npumeHenue. CoenuHeHuss kpemHuss B npupoxae. OOmme
npexacrabieHuss 00 okcuae kpemHus (IV) m xkpemHueBOM Kuciore.
CuMKaThl, UX UCIIOJIb30BAaHUE B OBITY, MEIUIIMHE, IPOMBIIIIEHHOCTH.
BakHelime CTpoUTENbHBIE MAaTEpUalbl: KEPAMHUKA, CTEKIIO, LIEMEHT,
oeToH, kenme3o0eroH. IIpolGiembl 0e30mMacHOTO  HMCIOJIL30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B IOBCETHEBHOM KU3HU

2.8

XUMHUYECKUI HKCIEPUMEHT: HM3ydeHUEe OoOpa3lloB HEOPTaHUYECKHX
BEILIECTB, CBOMCTB COJITHOM KHCJIOTBI; MPOBENECHUE KayeCTBEHHBIX
peaxiuii Ha XJIOPUJI-UOHBI U HAOJI0ICHIE TPU3HAKOB UX IPOTEKAHHUS;
OMBITHI, OTpaXkaroue (u3nMueckue U XUMHUYECKHE CBOMCTBA
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TaJIOTEHOB W MX COENMHEHMH (BO3MOXKHO  HCIOJIb30BAaHUE
BUJICOMATEPUAIIOB);  O3HAKOMJIEHME C  oOpa3uaMud  XJIOPHUIIOB
(rajoreHuI0B); 03HaKOMJIEHHE ¢ 00pa3liaMH CEPhI U €€ COSTUHEHHUSIMU
(BO3MOXHO  WCTOJB30BaHWE  BHJICOMATEpPHAIIOB);  HAOIIOICHUE
npoiiecca oOyrJIMBaHus caxapa MoJi ACHCTBUEM KOHIEHTPUPOBAHHOM
CEpPHOM KHCJOTHI; M3yYCHUE XHUMHUYECKUX CBOMCTB pa30aBICHHOU
CEpPHON KHCJIOTHI, MMPOBEJCHNE KAYECTBEHHOW peakinu Ha Cyib(ar-
MOH M HaOJIOJICHUE NpPU3HAKAa €€ MPOTEKAHUS; O3HAKOMIICHUE C
¢uznyeckuMu CcBOMCTBaMHM a3oTa, Qochopa W UX COETUHEHUUH
(BO3MOKHO HCIOJIb30BAaHUE BUIECOMATEPUAIOB), 00pa3liaMu a30THBIX
u pocdopHBIX ynoOpeHuii; mojydeHue, CooupaHue, paclio3HaBaHue U
U3y4YeHUE CBOMCTB aMMUAaKa; MPOBE/ICHNE KaUeCTBEHHBIX pEaKInil Ha
HMOH aMMOHUS U PocdaT-uoH U U3ydYeHHE MPU3HAKOB MX MPOTEKAHUS,
B3aMMO/JICHCTBUE KOHIIEHTPUPOBAHHON A30THOW KHUCJIOTBI C MEHbIO
(BO3MOXXHO HCIIOJIb30BAHUE BUIACOMATEPUAJIOB); U3YUYCHHE MOJIeei
KpUCTAJUIMYECKUX  PEHIeTOK  aiMasza, rpadura, QyiuiepeHa;
O3HAKOMJICHHE C TIPOILIECCOM aJCcOPOIMM PACTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM NIPOTHBOTA3a; MOJYy4YCHHE,
coOupaHue, pacro3HaBaHUE M M3y4YEHHE CBOMCTB YIJIEKHCIIOIO rasa;
MPOBEICHNE KAUECTBEHHBIX PEAKIIUNA HAa KapOOHAT- U CHJIMKAT-UOHBI U
M3YYEHHUE MPU3HAKOB UX MPOTEKAHUS; O3HAKOMIICHHE C MPOAYKIUEH
CUJIMKATHOM MPOMBIILICHHOCTH; PEIICHUE IKCIIEPUMEHTATBHBIX 3a/1a4
1o TeMe "BajkHellIe HeMeTalIbl ¥ UX COeIUHEHUS"

MeTasisl 1 ux COCAUHCHUA

OOmasi xapakTepuUCTHKa XMMHYECKHUX O3JIEMEHTOB - METAJUIOB Ha
OCHOBAaHMHM MX MOJIOKEeHMS B Ileproanueckoil cucteMe XUMHUYECKHUX
anemenTtoB .M. MenneneeBa u crpoeHnss aroMoB. CrtpoeHue
MeTauioB. MeTtammmyeckas CBsi3b U METaUIMYECKasi KPUCTAIIINYECKAs
pereTrka. JNEKTPOXUMUAYECKUI Pl HAIPSHKEHNA METAIIOB

3.2

duznyeckre U XUMHUYECKHE CBOMCTBa MeTayuioB. OOmue crnocoObl
noixyyeHus: metamwioB. [[oHSTHE O KOPpPO3WH METAIOB, OCHOBHBIE
CrocoObl  3amMThl WX OT Koppo3uu. CmiaBsl (CTanb, YYTYH,
TIOpATIIOMUHUM, OpoH3a) M HUX MNpUMEHEHHEe B OBITY U
MPOMBIIIEHHOCTH

3.3

[Ilemounble MeTaibl: TOJOXKEHUE B Ilepumoguyueckor cucreme
xumudeckux snemeHtoB J[.M. MeHneneeBa; CTpo€HHE HX aTOMOB;
HaxoXJeHue B npupoje. Pusnyeckue U XMMUYECKHE CBOMCTBA (Ha
npuMepe HaTpus U Kanusi). OKCUIBI U TUAPOKCUIBI HATPUS U KaJTusl.
[IpuMeHeHME IEIOYHBIX METAIUIOB U UX COEAUHEHUIN
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3.4

[llenoyHO3eMeNbHBIE METaIbl MarHUi W KajbLUW: MOJOXXEHHUE B
ITepuoanueckon cucreme xumuueckux amneMeHToB [[.1. Menneneena;
CTPOCHHUE HUX aTOMOB; HaxoXJeHue B Impupojge. dusznueckue u
XUMHYECKHE CBOMCTBA MarHus M Kajdblusa. BakHelmme coeqMHESHUSA
KanbIus (OKCUJ, THAPOKCHU, o). JKeCTKOCTh BOJBI U CIIOCOOBI €
YCTpaHECHUS

3.5

AmoMuHML: TIosokeHue B Ilepuoamyeckodl cucTeMe XMMHYECKUX
anemeHToB J[.M. MeHnneneeBa; CTpOEHHE aTroMa; HAaxOXKICHUE B
npupone. Du3nyeckMe W XUMHUYECKHME CBOWCTBA  AJIIOMHUHUSL.
AmMoTepHbIe CBONCTBA OKCH/IA U TUAPOKCHA ATFOMUHUS

3.6

Kenezo: mnonoxenune B lleproguyeckoit cucTeMe XHUMHYECKHX
anemenToB JI.M. MeHnneneeBa; CTpoeHHE aTOMa; HaxOXKJEHUE B
npupoje. Puznyeckue M XUMUYECKHE CBOMCTBa xene3a. OKcuubl,
rugpokcunl u conu xkenesa (11) u xxenesa (I1I), ux cocras, cBolicTBa U
MOJIy4eHHE

3.7

XUMHUYECKHUH HKCIIEPUMEHT: 03HAKOMJICHHE C 00pa3liaMu METaJIOB U
CIUTABOB, WX (PU3NYECKUMH CBONCTBAMM;, H3YYCHHE pPE3yJIbTaTOB
KOPPO3UH METAIOB (BO3MOKHO HCIIOJIb30BAHUE BUIEOMATEPUATIOB),
O0COOEHHOCTEW B3aMMOJECUCTBUS OKCHJIa KaJbI[Us M HATPHUs C BOJIOM
(BO3BMOKHO  HCHOJIb30BAHHE  BUJIEOMATEPUANIOB); HCCJIEAOBAHUE
CBOIMCTB KECTKOM BOJbI, IpoOIEecca TOPEHUs Kele3a B KHUCIOPOJE
(BOBMOKHO  HCIIOJIb30BAaHUE  BHUJEOMATEpUANIOB);  IPU3HAKOB
MPOTEKAHUSI KAYECTBEHHBIX PEAKIMA HAa HOHBI (MarHusi, KajbIlus,
arOMUHMS, ITMHKa, xenesa (11) u xxenesa (I11), meau (I1); HabnrogeHue
U ONHUCAaHUE TMPOIECCOB OKpAIIUBAHUS IJIAMEHU HOHAMHU HaTpHs,
KaJlig ¥ KajibIUs (BO3MOXKHO HCIOJB30BAHUE BHICOMATEPHAIIOB);
ucclenoBaHne aM(OTEPHBIX CBOMCTB THAPOKCHUIA ATIOMUHUS U
TUAPOKCUIA LIMHKA; PELICHUE SKCIEPUMEHTAIbHBIX 337a4 [0 TEME
"Ba)kHelIme MeTaJuIbl M UX coequHeHus "

XuUMUS U OKpYXKarolas cpena

HoBble Marepuansl U TexHOJIOTMU. BelmecTBa M maTepuanbl B
MOBCEHEBHOM JKU3HM YEJOBEKa. XUMHUS U 300pOBbe. be3omacHoe
WCIIOJIb30BaHUE BEIIECTB M XUMHYECKUX peakiuid B ObiTy. IlepBas
MOMOIIb TPU XUMUYECKHUX 0KOTaX U OTPABICHUAX

4.2

OCHOBBI 3KOJIOTMYECKOW TPaMOTHOCTU. XHWMHUYECKOE 3arps3HEHUE
okpyxatomier cpensl [IJIK. Posb XxumMuu B pelieHUH 3KOJIOTUYECKHUX
npobnem.  I[lpupojaHble  HCTOYHUKK  YIJI€BOAOPOJIOB  (Yrodib,
NPUPOAHBINA ra3, He(PTh), MPOIYKTHI UX MEPEPaAObOTKH, UX POJIb B OBITY
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H IIPOMBIIIJICHHOCTH

4.3 XUMHYECKUH SKCTIEPUMEHT: H3y4eHHE 00pa3IlloB MaTepUaioB (CTEKIIO,
CIUIaBBl METAJUIOB, TIOJTUMEPHBIE MaTEPHAIIBI )

JUI IpoBEeNEHNsT OCHOBHOTO T'OCYJapCTBEHHOI'0 YK3aMeHa 110 XUMuu (Jaee -
OI'D mno XWMHHM) HCHOJB3YETCS IEepEeUYEHb
TpeOOBaHUIl K pe3yJbTaTaM OCBOCHHS OCHOBHOW 00pa30BaTeIbHOW MPOTpamMMbl

OCHOBHOTO 00111eT0 00pa30BaHUs U 3JIEMEHTOB COJICPKaHMUS.

[IpoBepsiembie Ha OI'D o xumMuu TpeOOBaHUS
K pe3yJibTaTaM OCBOEHHUSI OCHOBHOM 00pa30BaTeIbHOM MpOrpaMMbl
OCHOBHOTO 00111eT0 00pa3oBaHUs

Kox
IPOBEPSIEMOT
0 TpeOOBaHUS

[TpoBepsiembie TpeOOBaHHS K TPEAMETHBIM pe3yibTaTaM
0a30BOro ypoOBHS OCBOCHMS OCHOBHOM 0Opa3oBaTeIbHOMU
IpOrpamMMbl OCHOBHOT'0 o0uiero oopazoBanust Ha ocHoBe PI'OC

1

IIpencrasienue:

1.1

O TO3HABAEMOCTH SIBJICHUN MPUPOJIbI, TOHUMaHUE 00bEKTUBHOM
3HQUUMOCTA OCHOB XHUMHUYECKONM HayKu Kak oOJsactu
COBPEMEHHOTI'0 €CTECTBO3HAHMS, KOMIIOHEHTA 00IIel KyIbTYpbl
U TPAKTHYECKOM JEATEIbHOCTH 4YEJIOBEKAa B  YCIIOBHSX
COBPEMEHHOr0 00IllecTBa; MOHMMAaHUE MECTa XUMHH Cpeau
JIPYTUX €CTECTBEHHBIX HAYK

1.2

O  HAy4yHbBIX  METOJaxXx  MO3HaHusig, B  TOM  YHUCIE
DKCIIEPUMEHTAIIBHBIX U TEOPETUYECKUX METOAAX UCCIIECIOBAHUS
BEIIECTB M U3YyYCHUS XHUMHUYECKUX PEaKUHUi; yMEHHE
UCIIOJIb30BaTh MOJICNIA JJIsi OOBSICHEHUS CTPOCHHS aTOMOB U
MOJIEKYJI

1.3

o cdepax mnpodeccHoHATBLHON JEATEIBHOCTH, CBS3aHHBIX C
XUMHUEH U COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBaHHBIMH Ha
JOCTIKEHUSIX XUMHYECKOU HAYKH, YTO TTO3BOJIUT 00yJaronuMcs
paccMaTpuBaTh XUMHIO Kak cdepy cBoed  Oymymiei
npoeCCHOHAIBHOM JICATEILHOCTH M CJeJaTh OCO3HAHHBIN
BBIOOp XMMHUM KakK MpO(UILHOTO TMpEeaAMeTa MpU IMepexojie Ha
YPOBEHB CPETHEr0 OOIIEro 00pa3oBaHUs

Brnanenne cucremMont XUuMHUYECKUX 3HAHUNA U YMEHUE TPUMEHSTh
CUCTEMY XMMHUUYECKUX 3HAHUM, KOTOPAS] BKIIOYAET:
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2.1

BOKHEUIINE XUMUYECKHE MOHATUS: XUMUYECKUN DJIEMEHT, aTOM,
MOJIEKYJIa, BEUIECTBO, TMPOCTOE U  CJIOXKHOE BEIIECTBO,
OJIHOPOJIHASI K1 HEOTHOPO/IHASL CMECh, OTHOCUTEIJIbHbIE ATOMHAS U
MOJIEKYJIIpHAsE MacChl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs
Macca, MOJISIpHBIM 00beM, OKCHJ, KHUCIOTa, OCHOBAaHHUE, COJIb
(cpenssisi), XuUMHUYECKas pEaKUUs, PEAKIUH COCTUHECHUS,
peaklUK Pa3iI0KEHUs, PEaKUU 3aMEUICHUs, peakiui oOMEHa,
TEII0BOM A((HEKT peakiuu, FK30- U SHIOTCPMUUCCKHIE PEAKIIUH,
pacTBOp, MaccoBas A0Js1 XMMUYECKOr0 3JIEMEHTA B COCIMHEHUH,
MaccoBas JOJisi M TMPOIEHTHAs KOHIIEHTpallus BelllecTBa B
pacTBope, SApO aToMa, AJIEKTPOHHBIM CIOM aroma, aroMHas
opOuTaNb, paguyc aroMa, BaJEHTHOCTb, CTEIEHb OKHUCIICHHUS,
XUMHUYECKasi CBS3b, D3JEKTPOOTPUIATEIBHOCTh, TMOJSpHAs U
HETOJISIpHAs KOBAJICHTHAS CBS3b, NOHHAS CBS3b, METAJUIMYECKAS
CBs3b, KpHUCTaJUIMUECKas  pemierka (aTomMHasi, HWOHHas,
MeTaJuInuecKasi, MOJIEKYyJsipHasi), WOH, KaTHOH, AaHHOH,
AIEKTPOJIUT U HEBJIEKTPOJIUT, ANEKTPOJIUTHUECKAS TUCCOLUALINS,
peaky MOHHOTO OOMEHA, OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE
peaklMy, OKHUCIHUTEIb W BOCCTAHOBHUTENb, OKHCIECHHUE H
BOCCTAHOBJIEHHE, JJIEKTPOJU3, XHUMHYECKOE paBHOBECHE,
oOpaTUMbIe U HEOOpATHMbIE PEAKIUH, CKOPOCTh XUMHUYECKOM
peakumu, katanuzartop, [IJIK, koppo3us MeTaninoB, CILUIaBbI

2.2

OCHOBOTIOJIAralOIINE 3aKOHBI XUMUU: 3aKOH COXPAHEHUSI MacCChlI,
nepuoanuecknil 3akoH .M. MeHnneneeBa, 3aKOH MOCTOSIHCTBA
COCTaBa, 3aKOH ABOTaapo

2.3

TEOPUH XUMHHM: ATOMHO-MOJICKYJISIDHAs TEOpUs, TEOpUs
AIEKTPOJUTUYECKON TUCCOUAIUN

Brnanenune ocHOBaMHU XMMHUYECKON ITPAMOTHOCTH, BKJIIFOYAFOIIECH:

yMEHUE TMPaBUILHO WCIOJb30BaTh HW3YUYCHHBIC BEIECTBA U
MaTepHuabl (B TOM YHCIIe MUHEpaIbHBIC YI0OPEHUS, METaJLTbI U
CIUTaBbI, TPOAYKTHI TIEPEPAOOTKH TPUPOIHBIX HCTOYHHUKOB
yTIEBOAOPOAOB (YIJis, TPUPOAHOTO Traza, HedTu) B OBITY,
CEJIbCKOM XO35MCTBE, Ha TIPOM3BOJICTBE U TOHUMAHUE 3HAYCHHUSI
YKUPOB, OCJIKOB, YIJIEBOJOB JIJIsi OpraHU3Ma YeJIOBeKa; YMEHUE
MIPOTHO3UPOBATH BIMSHUE BEIIECTB U XUMUYECKHX IMPOIIECCOB HA
OpraHU3M YEJIOBEKa M OKPYKAIOIIYI0 IPUPOIHYIO CpeIy

3.2

YMEHHE HWHTEIrPUPOBATh XMMHYECKHME 3HAHMS CO 3HAHUAMH
JIPYTUX Y4EOHBIX MPEIMETOB
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3.3

HaJM4Me OmbiTa paboTbl € pa3IUYHBIMU  HUCTOYHUKAMU
uHpopMaluu 1Mo XUMUU (HAydyHass W HAyYHO-TIOMYJIsApHas
JUTEpATypa, CIOBAPH, CIIPABOYHUKH, HHTEPHET-PECYPCHI)

3.4

YMCHHUC 00BEKTUBHO OCHUBATH I/IH(l)OpMaHI/II'O O BCIICCTBAX, UX
MNpCBpalICHUAX MW IIPAKTHUYCCKOM IIPUMCHCHHHN W YMCHHUC
HCIIOJIB30BaTh €C MJIsI PCIICHHA y‘{€6HO-H03HaBaT€JIBHI>IX 3agad

Brnaagenne ocHOBaMy NOHATUIHOIO anmnapara i CAMBOJIMYECKOTO
S3bIKa XMMHH JIJI8 COCTaBJICHHS (OPMYJI HEOPTaHMUYECKHUX
BEILIECTB, YPaBHEHUN XHMHYECKHX PpEAKLUUNA; OCHOBAMH
xumuieckoit HomeHknarypsl (IUPAC u TpuBHanbHON)

YMeHrne  OOBSCHATH  CBSAI3b  IIOJOXKEHHMS  DJIEMEHTa B
[Teproauueckoii cHCTEME C YHCIOBBIMH XapaKTEPHCTUKAMHU
CTPOCHUS aTOMOB XUMHUYCCKHX 3JIECMEHTOB (COCTaB M 3apsiI sJipa,
o0lIllee YMCIIO DJICKTPOHOB), paclpe/ieIieHHEM 3JICKTPOHOB TIO
HHEPreTUYSCKUM YpPOBHSIM aTOMOB IIEPBBIX TpEX IEPHOJIOB,
KaJIusl ¥ KaJIbLIUs

[IpencraBienne © TEPUOJUYECKOM 3aBUCHUMOCTH CBOMCTB
XAMHUYECKUX AJIEMEHTOB (pamuyc aToMma,
ANEKTPOOTPULIATENBHOCTD), MPOCTHIX U CJIOKHBIX BEHIECTB OT
noJiokeHust snemMeHToB B [lepuomnueckoi cucreme (B Majbix
MEepHoJIaXx U TIABHBIX MOATPYIIAX) U AJIEKTPOHHOTO CTPOCHUS
aToMa

YMeHue Kinaccu@uImpoBaTh:

7.1

XUMHUYCCKHUEC DJIICMCHTBI

1.2

HCOPraHN4YCCKHC BCIICCTBA

7.3

XUMHUUYCCKUC PCAKIINN

YMeHue onpenensrs:

8.1

BAJICHTHOCTh U CTENEHb OKHUCJICHUS XUMHUUYECKHX JJIEMEHTOB,
3apsij] MOHA

8.2

BHUJI XMMUYECKOU CBSI3M U THUI KPUCTAJUIMUYECKOU CTPYKTYpPHI B
COEUHEHUSX

8.3

XapakTep cpeAbl B BOJHBIX pPacTBOpax BewECTB (KUCIOT,
OCHOBAHMIA)
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8.4

OKHCIIUTCJIb U BOCCTAHOBHUTCIIb

9 YMeHne xapakTepu3oBaTh GU3NUECKUE U XUMUUECKHE CBOMCTRA:

9.1 MPOCTHIX BEMIECTB (KUCIOPOA, 030H, BOJAOPOA, TpaduT, aamas,
KpeMHHil, a30T, ¢pocdop, cepa, XJIop, HATPUN, KaIUW, MarHui,
KaJbIIUM, ATFOMUHUN, J)KEJI€30)

9.2 CJIOHBIX BEILIECTB, B TOM YHUCJIE MX BOJHBIX PacTBOPOB (BOJA,
aMMHaK, XJIOPOBOJIOPOJ, CEPOBOAOPO, OKCHIBI M TUIPOKCUIIBI
MetaioB | - I[IA rpynn, amomunus, meau (I1), uunka, xxenesa (11
u III), okcuael yraepona (II u 1V), kpemuus (IV), azora u
dochopa (III u V), cepur (IV m VI), ceprucras, cepnas,
azoTucTas, as3oTHasd, QocdopHas, yroiapHas, KpeMHHUEBas
KHUCJIOTA U UX COJIH)

9.3 IPOTHO3UPOBATh W XapaKTepPU30BaTh CBOWCTBA BEIIECTB B
3aBHCHMOCTH OT MIX COCTaBa M CTPOCHUs, IPUMEHEHHE BEIIECTB
B 3aBUCHMOCTH OT HMX CBOWCTB, BO3MOKHOCTH MPOTEKAHUS
XUMHYECKHUX MPEBPAIICHUN B Pa3IMUHBIX YCIOBHSIX

10 YMeHHe COCTaBIATh MOJICKYJSIpHbIE W HWOHHBIC YpaBHEHUs
peaxkuuii, B TOM YHCIIE:

10.1 peakiuii HOHHOTO 0OMeHa

10.2 OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX PEaKIuii

10.3 WLTIOCTPUPYIOMINX XUMHUYECKHAE CBOMCTBA M3yYEHHBIX KJIACCOB
(TpyIin) HEOPraHUYECKUX BEUIECTB

10.4 MOJTBEPKAAIOIINX TEHETUUECKYIO B3aUMOCBS3b MEXKY HUMU

11 YMeHHe BIYUCTATH (IPOBOAUTH PACUETHI):

11.1 OTHOCHUTENIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELIECTB,
MacCOBYIO JIOJIFO XMMHUECKOTO AJIEMEHTA B COSANHEHUN

11.2 MAacCCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE,

11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00bEeM ra3oB

114 [0 YPABHEHUSIM XMMHUUYECKUX PEAKINNA U HAXOJIHUTh KOJIMYECTBO
BEIIeCTBa, 00bEM U MacCy peareHTOB WJIH MPOIYKTOB PEaKIuu

12 Bianenue (3HaHHE OCHOB):
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12.1

OCHOBHBIMH METOJaMU HAy4YHOrO TO03HaHUs (HaOIIOJEHUE,
U3MEpPEHUE, HKCIEPUMEHT, MOJECIUPOBAHUE) TPU HU3YUYECHUU
BEIIECTB M XUMHUYECKUX SBJICHUN;, yMeHHE c(POopMyIupoBaTh
po0IeMy U TIPEIIOKUTh MYTH €€ PEIICHHUSI

12.2

0e30macHoOi paboThl C XUMUYECKUMU BEUIECTBAMU, XUMUYECKOM
MOCYJI0i 1 TaOOpaTOPHBIM 000PYIOBaHUEM

12.3

npaBuiaMu  Oe3omacHoro — oOpallleHHusT C  BEIeCTBaMH,
UCIIOJIb3yEeMBbIMH B TIOBCEAHEBHOM  KW3HHM, MpaBUIaMU
MOBEJACHUS B IEJSIX COEPEKEHUs 3J0pPOBbSi M OKpYyKarouien
MPUPOIHON CpeJibl; MOHUMAaHUE Bpea (OMacHOCTH ) BO3ICUCTBUS
Ha J>KUBBIE OPTraHU3Mbl ONPENIETIECHHBIX BEIIECTB, CIOCOOOB
YMEHBIIEHUS U IPEIOTBPAICHHS KX BPEIHOTO BO3ACHCTBUS

13

Hamuune IMPAKTHYCCKUX HaBBIKOB IIAaHUPOBAHUA )51
OCYHICCTBJICHUA CIICAYIOINX XUMHUYCCKUX SKCIICPUMCHTOB!

13.1

W3y4Y€HHE U ONUCAaHUuE (PU3MYECKUX CBOMCTB  BEIIECTB;
O3HAKOMJICHHE C (PU3UYECKUMU U XUMHUYECKUMH SIBIICHUSIMU;
OMBITHI, WJUTIOCTPUPYIOIINAE MTPU3HAKU MPOTECKAHUSA XUMHUECKHUX
peaxkuuin

13.2

U3yYCHHE CIIOCOOOB pa3elIeHUsT CMECeH

13.3

MOJIYyYCHUE KHUCJIOPOJIa U HM3YUYECHUE €r0 CBOMCTB; MOJIYYEHHE
BOJIOPOJIa U HM3YYCHHUE €r0 CBOMCTB; IOJYYEHHUE YTIICKUCIIOIO
rasa ¥ U3y4YeHHUe €ro CBOMCTB; MOJYYCHUE aMMHUAKA U U3YUYCHHUE
€ro CBOICTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C OINPEACICHHOM MAacCOBOM JOJIEU
PacTBOPEHHOTO BELIECTBA

13.5

NpUMEHEHUE WHIWKATOPOB  (JTaKkMyca, METWUJIOpaHXa H
dbenondranenna) sl ONpeACNICHHUs] XapakTepa Cpelnbl B
pacTBOpax KUCIOT U LIEIOYEH

13.6

UCCIIEJIOBAHUE U OMHCAHWE CBOMCTB HEOPraHWYECKUX BEIECTB
Pa3JIMYHBIX KJIACCOB; HM3Y4YEHHUE B3aUMOJICHCTBHUS KHUCIOT C
MeTaJJIaMHi,  OKCHJaMU  METa/lIOB,  pPacCTBOPUMBIMH U
HEpPACTBOPMMBIMH  OCHOBAHUSIMH,  COJISIMHU;,  TOJy4YCHHUE
HEpPACTBOPUMBIX OCHOBAHHUI; BBITECHEHHE OJIHOTO MeTajla
JPYTUM U3 PacTBOpA COJIM; UCCIIET0BaHNE aM(DOTEPHBIX CBONCTB
TUJPOKCUIOB aTFOMUHUSA U IIMHKA
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13.7

pelleHne IKCIEePUMEHTAIbHBIX 3a1ad mo TeMam: "OCHOBHBIC
KJIACChl HEOPTaHMYECKUX COeIMHEHUU"; "DIeKTpOoIuTHUYECKas
nucconuanua"; "BaxkHelmue HEMETalsIbl U UX COCAUHCHHUS";
"Ba)xkHeiime MeTauibl 1 UX coequHEHus"

13.8

XAMHYECKAE OSKCTICPUMEHTHI, WJUTFOCTPUPYIONIUE MPHU3HAKU
NPOTEKAHUS PEaKIii HOHHOTO OOMEHA; KAYeCTBCHHBIE peaKINU
Ha TPUCYTCTBYIOIIME B BOJHBIX DPACTBOPAX HMOHBI: XJIOPHUI-,
opomua-, uomua-, cyibdar-, docdar-, kapOoOHAT-, CHIMKAT-
aQHUOHBI, THAPOKCHUI-UOHBI, KATHOHBI aMMOHUS, MAarHus,
KaJIbIIUSI, allOMUHUS, kene3a (2+) u xenesa (3+), meau (2+),
ITUHKA

14

YwMmenue:

141

NpCaACTABILATL PC3YJIbTAThBI JKCIICPUMCHTA B (1)0pMe BBIBO OB,
JO0Ka3aTCIbCTB, Fpa(i)I/IKOB )51 Ta6JIHII " BBIABJISATH SMIIMPHYCCKHUC
3dKOHOMCPHOCTH

14.2

YCTaHAaBIMBAaTh CBSI3M MEXAY peajlbHO HaAOJI0IaeMbIMU
XUMHAYECKMMH SIBIICHUSIMHA M IPOLIECCAMH, NMPOUCXOASAIIUMU B
MakKpo- U MHUKPOMHUPE, OOBSICHATh NPUYUHBI MHOI000pa3us
BEILECTB

HCp@‘ICHB 9JICMCHTOB COACPIKAHMA, ITPOBCPACMBIX HA OCHOBHOM
TOCyAapCTBCHHOM 3K3aMCHE 110 XUMHUHU

Kon [IpoBepsieMblii 3JIEMEHT COJEPKAHUS

1 [lepBoHaYabHBIC XUMUUECKUE TTOHATHS

1.1 Yucteie BemecTBa 1 cMecr. CiocoObl pa3ieeHus cMecei

1.2 ATOMBI U MOJIEKYJIbl. XUMHUYECKHE 31€MEHThI. CUMBOJIBI XUMUYECKUX
aneMeHTOB. [IpocThie U CIIOKHBIE BEIIECTBA.

1.3 Xumuyeckas — gopmyna. BajneHTHOCTP  aTOMOB  XMMHUYECKHX
31eMeHTOB. CTENEeHb OKUCIEHUS

1.4 3aKOH TOCTOSIHCTBA cocTaBa BemiecTB. OTHOCUTEIbHAS AaTOMHAas
Macca. OTHocuTenbHAs MOJEKyJsipHas wmacca. MaccoBasi J0Jis
XUMHUUYECKOTO AJIEMEHTa B COCIMHCHUU

1.5 KonudectBo BemectBa. Moinb. Momsipaast macca. MosspHbIii 00beM

razos. BzauMocBs3b KOJIMYCCTBA, MaCCbl M YHUCIIA CTPYKTYPHBIX
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€IMHUI] BEIleCTBa

1.6

Du3nyecKue M XUMHUYECKHUE SIBIICHUS. XHUMHUYECKas peakuus U ee
NpU3HAKU. 3aKOH COXPAHEHHMs MAacChl BEHIECTB. XUMHUYECKUE
ypaBHEHUS

[lepunonnueckuit 3akoH u llepuoauveckass cucTemMa XUMHYECKHX
anemenToB [[.. MenaeneeBa. CTpoeHrue aTOMOB

2.1

[lepponnueckuit 3akoH. Ilepuogumueckas cucremMa XUMHYECKUX
anementoB .M. MenneneeBa. Ilepuonsl u rpynmsl. Pu3n4ecKuii
CMBICJI HOPSAIKOBOTO HOMEPA, HOMEPOB NIEPUOIA U TPYIIIIBI DJIEMEHTA

2.2

Crpoenne atomoB. CoctaB atoMHbIX siaep. M30Tombl. DIEKTPOHBI.
CtpoeHue AIEeKTPOHHBIX 000JI04YeK aTOMOB MEPBBIX 20 XUMUYECKUX
saneMeHToB [lepuoanueckoir cucremsl .M. Menneneera

2.3

3aKOHOMepHOCTI/I B HM3MCHCHUM CBOMCTB XMMHUYECKHMX DJIEMECHTOB
IICPBLIX TPCX IICPHOAOB, KaJIWid, KaJbIHA (pa;[I/cha daTOMOB,
QICKTPOOTPpHUIATCIbHOCTH, MCTAUIMYCCKUX KW HCMCTAJNIMYCCKHUX
CBOﬁCTB) H nuXx COGI[I/IHGHI/Iﬁ B COOTBCTCTBHH C ITOJIOKCHHUCM 3JICMCHTOB
B HepI/IO,Z[I/I“IeCKOﬁ CUCTCMC U CTPOCHHUCM HUX daTOMOB

CtpoeHue BeniecTna

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

3.2

Turbl KPUCTAINTNYECKUX peleToK (aToMHa, WOHHAs,
MeTaJuInyecKasi), 3aBUCHUMOCTb CBOMCTB BEIIECTBA OT THUIIA
KPUCTAUINYECKON PEIIETKU U BUJa XUMAYECKOUN CBA3U

Baxxnenmme npeacTaBUTEIM HEOPraHMYEeCKUX BemecTB. Hemerabl
U X COeIUHEHUS. MeTalIbl U UX COEIUHEHUS

4.1

Knaccudukainms u HOMEHKIIaTypa HEOPTaHMYECKHX COCAMHEHUI:
OKCHJIOB (C0JIe0Opa3yrolre: OCHOBHBIC, KUCIOTHBIE, aM(OTEPHBIC) U
HECO0JIeOOpa3yrolIre; OCHOBAaHUW (IIEJIOYM U HEPACTBOPHUMBIC
OCHOBAHHUA); KHCIOT (KHCIOPOJCOACpKAINEe M OECKHUCIOPOIHEIE,
OJIHOOCHOBHBIE U MHOTOOCHOBHBIE); COJIeH (CPETHUX U KUCIIBIX)

4.2

Du3NYeCKUe U XUMUYECKHUE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIIJIOB:
BOZIOPOJIA, XJIOpa, KHUCIOpoja, cepbl, a3oTa, ¢docdopa, yriepona,
KpEMHUS
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4.3

duzryeckre U XMMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAILIOB:
JUTHUS,, HATpUs, Kalldg, MarHus W KaJbliMsl, aJTIOMUHUSA, >KeJe3a.
DNEeKTPOXUMHUYECKUH Psi/i HAMIPSKEHUN METaJIOB

4.4

du3nyeckue M XHUMHUYECKHE CBOMCTBA BOJOPOIHBIX COGI[I/IHGHI/Iﬁ
HCMCTAJUIOB: XJIOpPpOBOIOPOOA, CCPOBOIOPOIA, AMMHAKA

4.5

du3nuecKue 1 XMMUYECKUE CBOMCTBA OKCUI0B HEMeTaILTOB: cepbl (IV,
VI), azora (II, IV, V), dochopa (III, V), yrnepona (II, IV), kpemuus
(IV). ITony4eHne OKCUIOB HEMETAILJIOB

4.6

XuMUYeCcKre CBOMCTBa OKCUIOB: MeTauioB A - IITA rpynmn, nuHka,
menu (II) u xxenesa (11, II). [TonyueHre OKCUI0B METAILIIOB

4.7

XUMHUYECKHE CBOMCTBA OCHOBAHMM U aM(POTEPHBIX THJIPOKCUIOB (Ha
npUMepe TUAPOKCHIOB allOMHHMS, jKene3a, UHuHKa). [lomyudenue
OCHOBAHMM M aM(POTEPHBIX TUAPOKCUIOB

4.8

OOmme  XMMHYECKHE  CBOMCTBA  KHCIIOT:  XJIOPOBOJIOPOJHOM,
CEpOBOJIOPOTHOM, CEPHUCTOH, CepHOM, a30THOM, (ochopHOH,
KPEMHUEBOM,  YTOJIbHOM. OcoOple  XMMHYECKHE  CBOMCTBA
KOHILICHTPUPOBAHHOM CEPHOM U a30THOM KUCIIOT. [lomyyenue kucior

4.9

OO61mue xuMUYecKue CBOMCTBa cpeHux coneil. [lomyuenue conei

4.10

[Tonydyenue, coOupaHue, pacrmo3HABaHWE BOJOPOJAA, KHCIOPOJA,
aMMHaKa, YTIIEKACIIOro Tasa B JIa0opaTopuu

4.11

[Tomyyenne ammMuaka, CEpHOM U A30THOM KHCIIOT B MTPOMBIIIIJIEHHOCTH.
OO61ume crnocoObl NOJyYeHHs] METAILIIOB

4.12

['eneTnyeckas cBS3b MCKIY KlIaCCaMHU HCOPIraHNICCKUX COGI[HHCHI/II\/JI

XUMHUYECKHUE PEAKIUU

5.1

Knaccudukaiys XuMrHIeCKUX peakIyuii Mo pa3InyHbIM ITPU3HAKAM: 110
YUCITY U COCTaBY YYAaCTBYIOIIUX B PEAKIIUU BEIIECTB, M0 TEILIOBOMY
ahdexTy, N0 W3MEHEHUIO CTEMEeHEW OKHUCICHUS XUMHUYECKHUX
HJIEMEHTOB

5.2

TennoBoli  3h(deKT XUMHUYECKOW peakluud, TEePMOXUMHUYECKUE
ypaBHEHUS. DK30- U SHAOTEPMUUYECKHUE PEaKLUUU. TepMOXUMUYECKUE
ypaBHEHUS

5.3

OKHCIINTEIIFHO-BOCCTAHOBUTEILHBIC PCaKI M. OxwucauTenu n
BOCCTAHOBHUTCIIN. HpOHCCCBI OKHUCJICHUA u BOCCTAHOBJICHMU:I.
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QHCKTpOHHblf/'I 0ajaHC OKMCIHUTEILHO-BOCCTAHOBUTEILHOM pCaKuun

5.4

Teopuss dHEKTPOIUTHYECKOW aucconuannd. KaTHOHBI, AHWUOHBI.
DNEKTPOIUTHI U HEINEKTPOJIUThI. CUIIbHBIE U CIIA0bIe AJIEKTPOIUTHI.
Crenenp qucconuanuu

5.5

Peakiuu noHHOro ooOMeHa. YCJlOBHs MPOTEKaHUS PEaKLHii MOHHOTO
oOMeHa, MOJIHBIE U COKPAIllEHHbIE NOHHBIC YPAaBHEHUS peaKIni

XuUMUs U OKpYyXKarolas cpena

BemectBa u Marepuanbl B TIOBCEAHEBHOM JKM3HM UeEJIOBEKA.
be3onacHoe MCHOMB30BaHUE BEIIECTB M XUMHUYECKUX pPEAKIHUi B
nabopaTopuu u ObITy. [lepBas momollb NMpYU XUMHUYECKUX OXKOTax U
OTpaBIICHUSAX

6.2

XUMUYECKOE 3arpsi3HEHUE OKPYKaIoMIeH cpebl (KUCIOTHBIC TOXKIH,
3arpsi3HEHUE TOYBBI, BO3JyXa U BOJIOEMOB), CIIOCOOBI  €ro
npenorBpanieHus [IpenenpHas qomycTHMasi KOHIICHTPAIUS BEIIESCTB
(ITOK). Posb xuMuu B pelieHUH IKOJIOTMYECKUX MpoosieM. Y cuiieHre
NapHUKOBOTO 3¢ (dekTa, pa3pylIeHHe 030HOBOTO CII0s

6.3

[Ipumenenue cepsl, a3zoTta, Qocdopa, yriepoaa, KpeMHHS H HX
COCIMHEHUN B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH H CEJIbCKOM
xo3sifictBe. [IprMeHeHHe MeTajuioB M CIUIaBOB (CTajib, YYTYH,
JIOPATIOMUHUN, OpPOH3a) B OBITY U MPOMBIIIJIEHHOCTH UX COSTMHEHH.
[ToHsiTHE O KOPPO3UHU METAJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
KOPpPO3HH

6.4

[IpupogHbie MCTOYHUKUA YIIIEBOJOPOAOB (Yyrojb, MPUPOJHBIA Ta3,
He(Th), MPOAYKTHI WX mepepaboTku (OEH3WH), UX POJb B OBITY U
MIPOMBITINICHHOCTH

6.5

[lepBoHauanbHbIE TOHSATHS OO0 OPraHMYECKHUX BEIIECTBaX Kak o
COCIMHEHUAX YyIiepoja (MeTaH, dTaH, J3THJICH, alleTUJICH, 3TaHOJI,
TIIMICPHUH, yYKCycHas kuciora). [loHsTHe 0 OMOJIOTrHYecKH Ba)KHBIX
BEIIIECTBAX: JKUPax, OelKax, yriaeBojax - U MX POJIM B )KM3HH YEIIOBEKA

Pacuersr:

7.1

1o ¢hopmMyJiaM XUMUYECKUX COSIUHECHUM

1.2

Macchl (MaccoBOI) IOJIM paCTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3

M0 XUMHYCCKHUM YPaBHCHUAM
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