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denepanpHas pabouasi mporpamma Mo ydeOHOMYy mpeaMety «Xumus» (0a30BbId
ypoBeHb) (mpeaMmerHas o0nactb «EcTecTBEHHO-Hay4YHbIE MPEAMETHD)) BKIIOYAET
MOSICHUTENBHYIO 3aIUCKY, COACpkKaHUE 00yUeHHsI, INTAaHUPyeMble Pe3yJIbTaThl OCBOCHHUS
OporpaMMbl MO XHMMHH, TEMaTHYECKOE TIUIAHUPOBAHME, TEpPeUYeHb (Koau(puKaTop)
pacmpesieIeHHbIX IO KjaccaMm MpOBEpsieMbIX TpeOOBaHMM K pe3ylbTaTaM OCBOCHUS
OCHOBHOU 00pa30BaTEILHON MPOrpaMMbl OCHOBHOT'O OOIIIEro 00pa30BaHUs U 3JIEMEHTOB
COJEp)KaHUsI TI0 XUMHUH, TMepedYeHb (KOAU(PHUKATOpP) TMPOBEPIEMBbIX TpeOOBaHUM
K pe3yibTaTaM OCBOCHHSI OCHOBHOM 00pa3oBaTEIbHOM MPOrpaMMbl OCHOBHOTO OOLIErO
00pa30BaHUs U AJIEMEHTOB COJEPKAHUS M0 XUMUHU.

HOACHUTEJIBHASA 3AIIMCKA

[IporpammMa 1o XUMUU Ha YPOBHE OCHOBHOI'O OOIIEr0 0Opa30BaHUSI COCTABJICHA
Ha OCHOBE TpeOOBaHUNW K pe3yJbTaTaM OCBOCHHMS OCHOBHOM 00pa3oBaTelIbHOMN
MporpaMMbl  OCHOBHOTO 001iero ob6pazoBanusi, mnpeactraBieHHbix B OI'OC OO0O,
a TaKke Ha OCHOBE (QejepalibHON paboueil MporpaMMbl BOCIHMTAHUS U C Y4ETOM
KOHLICTIIIMMA TIperofaBaHus Y4eOHOro mpeaMera «XuMHUS» B 00pa3oBaTelbHBIX
opranuzauusx Poccuiickon denepanuu.

[Iporpamma no xumuu pazpaboTaHa C HEIbI0 OKa3aHUS METOJUYECKON MOMOIIIH
YUHTEIIO B CO3/IaHUH padoyell MporpaMMsl 10 y4eOHOMY MPEAMETY.

[Tporpamma o XxuMuu AaeT MpeAcTaBICHUE O LEIX, 0011l cTpaTeruu 00y4YeHus,
BOCIIUTAHUSA W  Pa3BUTHS  OOydYalOIIMXCA CpPEACTBAMU  ydyeOHOTO  TPEeIMeTa,
yCTaHaBJIMBAaeT  O0s3aTeIbHOE  MPEIMETHOE  COJAEp)KaHWE,  MpeayCMaTpUBAET
pacrpeaeneHue ero no KiaccaM u CTpYKTYpUPOBAHHUE T10 pa3ieiaaM U TeMaM MPorpaMMbl
[0 XWMHH, OINpEHENseT KOJIMYECTBEHHbIE U KAUYECTBEHHBIE XapaKTEPUCTHKU
COJICp)KAaHUS, PEKOMEHIIYEMYIO IMOCIEI0BATEIbHOCTh H3YUYEHUSI XUMUU C YYETOM
MEXIIPEAMETHBIX M BHYTPUIIPEAMETHBIX CBS3€H, JIOTMKM y4eOHOTO Tpoliecca,
BO3PACTHBIX OCOOEHHOCTEH OO0Yy4aloluXCsi, OMpEAeNseT BO3MOXHOCTH IMpeaMeTa
JUISL peanu3aluyd TpeOOBaHUU K pe3ysibTaTaM OCBOEHHUSI OCHOBHOM 0Opa3oBaTEIbHOM
IporpaMMbl Ha YPOBHE OCHOBHOTO OOINEro oOpa3oBaHHUs, a Takke TpeOOBaHUMU
K pe3yibTaTaMm OOydYeHUs XMMHUHU Ha YPOBHE IeJied M3YYEHHs MpeaMeTa M OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEIBHON JACSATEIIBHOCTH 00YYarOIIETOCs 0 OCBOCHUIO YY€OHOTO
COJICpKaHUSL.

3HaHWE XHUMHH CIY>)KUT OCHOBOM Juisi  (OPMHUPOBAHUS  MHPOBO33PECHHUS
00y4JaroIierocs, ero MpeACTaBICHU 0 MaTepUATbHOM EIMHCTBE MHpPA, BAXKHYIO POJIb
UrparoT (HopMuUpyeMble XUMHUEH MPEICTaBICHUS O B3aWMOIIPEBPAIICHUIX JHEPTUU
U 00 DSBOJIONMM BEHIECTB B MPUPOJIC, O MYTAX pEHICHUs TI00aTbHBIX MPoOJIeM
YCTOWUYHMBOIO Pa3BUTHSI YEJIOBEUECTBA — CBIPHEBOM, JHEPrE€TUUYECKOM, MHUIIEBOU
Y DKOJIOTHYECKOM 0€30MacHOCTH, MPOOJIeM 3paBOOXPAHEHUS.

N3yuenune xumunn:

CIIOCOOCTBYET peasin3aIlii BO3MOXXHOCTEH MJIsi caMOpas3BUTHS M (HOPMHUPOBAHUS
KyJIbTYPbI TUYHOCTHU, €€ O0LIEH U (YHKIIMOHAIBHON IPaMOTHOCTH;
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BHOCUT BKJaad B (OPMHPOBAHWE MBIIUICHUS ¥ TBOPYECKHUX CIIOCOOHOCTEH
oOy4Jaronmxcsi,  HaBBIKOB ~ HMX  CaMOCTOSITEIbHOM  y4yeOHOW  J1eATeNbHOCTH,
AKCIIEPUMEHTAJILHBIX M HMCCJEIOBATEIbCKUX  yYMEHWH,  HEOOXOJUMBIX  Kak
B ITOBCETHEBHOM KM3HU, TaK U B MPOPECCUOHATBHON JCATEIHHOCTH;

3HAKOMHUT CO CIENU(DUKON HAyUHOTO MBILIUICHHS, 3aKJIaJIbIBAET OCHOBBI IIEJIOCTHOTO
B3[VISiJa HA E€IWHCTBO NPUPOABI M YEJIOBEKA, SBJISETCS OTBETCTBEHHBIM 3TAllOM
B (h)OPMUPOBAHUH €CTECTBEHHO-HAYYHOU IPAMOTHOCTH O0YyUYarOIINXCS;

CIIocoOCTBYET (hOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-HAYIHBIM
3HaHUAM, K MPUPOJE, K UYETOBEKY, BHOCUT CBOM BKJIAJl B HKOJOTHYECKOE 00pa3oBaHUeE
oOydJaronuxcs.

JlanHple HampaBieHUs B OOyYEeHHHM XUMHUU OOECHEUMBAIOTCS Crennu(UKOn
cojiepkaHusl yueOHOTro IIpeAMeTa, KOTOPBIN SABISECTCS NMEJarornyeckKu aaanTUPOBaHHBIM
oTpakeHueM 0a30BOI HAYKM XUMHH Ha ONIPEJICTICHHOM 3Tarle €€ Pa3BUTHS.

Kypc xumMuu Ha ypoBHE OCHOBHOrO 00IIero o0Opa3oBaHUs OPUEHTHUPOBAH
Ha OCBOCHHE OOYYArONIMMUCS CHUCTEMbl IMEPBOHAYAJBHBIX MOHATHUM XHWMHUH, OCHOB
HEOPraHMYE€CKOW XMMHHU U HEKOTOPBIX OTACJBHBIX 3HAYMMBIX MOHATHUN OPraHUYECKOU
XUMUMU.

CtpykTypa colepkaHHusi MPOTpaMMbl IO XHUMUM C(HOPMHpPOBaHA HA OCHOBE
CHCTEMHOI0 MOAX0/1a K €€ n3yueHuro. CoJiepKaHue CKIaAbIBACTCS U3 CUCTEMbI IOHATUN
0 XMMHUUYECKOM JJIEMEHTE U BELIECTBE U CUCTEMbI MOHATHUM O XUMHYECKOU pPEaKIUU.
O6e 2TM CcHUCTEMBI CTPYKTYPHO OPTaHU30BaHbI IO MPUHIMIY MOCIEI0BATEIBLHOIO
Pa3BUTHS 3HAHUI HA OCHOBE TEOPETUYECKUX MPEICTABICHUIN Pa3HOTO YPOBHS:

ATOMHO-MOJIEKYJISIPHOT'O YUYE€HUSI KAK OCHOBBI BCETO €CTECTBO3HAHUS,

[Tepnoanueckoro 3akona J[.11. MenaeneeBa kak OCHOBHOI'O 3aKOHA XUMHUU;

YYEHHS O CTPOEHUH aTOMa U XUMHUYECKOM CBSI3H;

IPEICTaBIICHU 00 SJIEKTPOTUTHUECKOM JUCCOIMAIINH BEIIECTB B pACTBOPAX.

Teopernueckue 3HaHUS PACCMATPUBAKOTCS HA OCHOBE SMIIMPUUYECKHU MOJYYEHHBIX
1 OCMBICJICHHBIX (DAKTOB, pa3BUBAIOTCS MTOCJIEAOBATEIHHO OT OJTHOTO YPOBHS K JIPYyroMYy,
BBIMOHSAA (PYHKUMH OOBACHEHUS W  MNPOTHO3UPOBAHUSI CBOMCTB, CTPOEHUS
Y BO3MOYKHOCTEM MMPAKTUUECKOTI0 IPUMEHEHUS U TTOYUYECHUS N3Y4aeMbIX BELIECTB.

OcBoeHME MPOTpaMMbl TIO XUMHUU CIIOCOOCTBYET (DOPMUPOBAHUIO MPEICTABICHUS
0 XMMHMYECKOW COCTAaBJISIONIEM HAy4YHOM KAapTUHBI MHpPA B JIOTUKE €€ CUCTEMHOU
MPUPOBI, IEHHOCTHOTO OTHOIIECHHS K HAYYHOMY 3HAHHIO U METO/1aM MTO3HAHUS B HAYKE.
N3ydenne XxuMuu IPOUCXOIUT C MPUBJICYCHUEM 3HAHUM U3 paHee U3yYCHHBIX YUEOHBIX
npeaMeToB: «Okpyxkaromuii Mupy», «buonorus. 5—7 knacce» u «Pusuka. 7 Kiiacey.

[Ipy M3yyeHUU XUMHUU MPOUCXOAUT (POPMHUPOBAHUE 3HAHUN OCHOB XMMHYECKOU
HAayKd Kak 00JIaCTU COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUYECKOW ACSITEIHHOCTH
YeJloBeKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHPOBOW KyJIbTYpHI. 3ajadya y4eOHOTO
npeaMeTra COCTOUT B (DOPMUPOBAHMM CHUCTEMbl XUMHYECKUX 3HAHUM — BaKHEHUIIMX
(aKkTOB, TOHSTHI, 3aKOHOB M TEOPETUYECKUX IOJOKEHUU, TOCTYIHBIX O000OIICHMIA
MHUPOBO33PEHYECKOTO XapaKTepa, A3blKa HAYKH, B MPUOOIIEHUH K HAYYHBIM METOJIaM
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MO3HAHUS MPH H3YYEHHH BEUIECTB M XUMHYECKHX peakuuid, B (QOPMUPOBAHUU
U Pa3BUTHM TO3HABATEIbHBIX YMEHMM M UX NPUMEHEHUU B Y4eOHO-IIO3HABATEIbHOU
U yueOHO-HMCCIIEIOBATEIbCKON  JEATENbHOCTH, OCBOCHUM TpaBuil 0O€30MacHOro
oOpalieHus C BEIIECTBAMU B TOBCEAHEBHOM KU3HU.

[Ipy wm3yyeHMM XUMHUU Ha YPOBHE OCHOBHOI'O 00IIEro oOpa30BaHHs Ba)XHOE
3HauY€HUE MPUOOPENH TaKHUE 1eJd, KaK:

dbopmupoBaHue MHTEJUIEKTYaJIbHO pa3BUTOU JIMYHOCTH, rOTOBOM
K C€aMOOOpa3OBaHMIO, COTPYJIHUYECTBY, CAMOCTOSTEIBHOMY IMPHUHATUIO pEHICHU,
CIIOCOOHOM a1anTUPOBATHCA K OBICTPO MEHSIOIIKUMCS YCIOBUAM KU3HU;

HAIpPAaBJIEHHOCTh OOY4YEHHUS Ha CHUCTEMaTHYECKOe MPHUOOIICHHE OO0y4arouxcs
K CaMOCTOSATEJIbHOM IO3HABATEIIBHOM NI€ATEIbHOCTH, HAay4YHBIM METOJaM IO3HaHUS,
(opMHUPYIOIIMM MOTHBALIMIO M PA3BUTHE CIIOCOOHOCTEN K XMMUU;

o0ecreyeHre yciaoBui, ClOCOOCTBYIOMIMX MTPHUOOPETEHUIO 00YUYarOIIMMHUCS OIbITa
pPa3HOOOpa3HOW JAESATENbHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIIIOYEBBIX HABBIKOB
(KJTH0UEBBIX KOMITETEHIIMH ), UMEIOLINX YHUBEPCAIbHOE 3HAUCHUE I Pa3IMUHbIX BUIOB
JEeSTENIbHOCTH;

(dopMmupoBanue o0mell yHKIMOHAIBHON U €CTECTBEHHO-HAYYHON IPaMOTHOCTH,
B TOM YHUCJIE YMEHUN OOBACHATDH U OLIEHUBATH SIBJICHUS! OKPY>KAIOILIET0 MUPA, UCHOJIB3YS
3HAHUSA U ONBIT, MOJYYCHHBIE MPU HM3YYCHUH XUMHH, NPUMEHATh UX TPU PEUICHUH
po0JieM B TOBCEHEBHOM )KM3HU U TPYIOBOM AESITEIbHOCTH;

dopMupoBaHre y OOyYaroUMXcsi TYMaHUCTHMYECKHX OTHOILIECHHWM, TOHUMAaHHUS
LEHHOCTH XUMHUYECKHX 3HAHMHA JJs BbIPAOOTKH HKOJIOTUYECKH LEIeCO00pa3HOro
MOBE/ICHUS B OBITY M TPYAOBOM JEATENBHOCTH B LIENSAX COXPAHEHHUS CBOETO 30POBBS
Y OKpY>Karolle NPUPOJHOMN CPENBL;

pa3BUTHE MOTHBAIMM K  OOYYEHHMIO, CIOCOOHOCTEM K  CaMOKOHTPOJIO
Y CaMOBOCIIMTAaHUIO HA OCHOBE YCBOEHUS OOILICUETIOBEUECKUX IIEHHOCTEH, TOTOBHOCTHU
K OCO3HAaHHOMY BBIOOpY NpO(HII M HANTPaBICHHOCTH JaTbHEHIIEro 00yUeHus.

OO01iee 4YuCIO0 4YacoB, PEKOMEHJOBAHHBIX ISl M3Y4YeHUs] XUMUHU, — 136 4acos:
B 8 Ky1acce — 68 yacoB (2 yaca B He/iel0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).
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COILEPKXAHUE OBYYEHMUSA

8 KVIACC

IlepBoHayajibHbIe XUMHYECKHE TOHSITHSI

[Ipenmer xumuu. Posib XMMUU B )KU3HU YEJIOBEKAa. XHMMHs B CUCTeMe Hayk. Tena
1 BenecTBa. Gu3nuecKrue CBOMCTBA BEIIECTB. ArperaTHoe coctosinue BeiecTB. [lonstue
0 MeTojaxX IMO3HaHWS B XUMHU. YucThle BemecTBa M cMmecu. CrocoObl pa3aeincHus
CMECEH.

ATOMBI U MOJIEKYJIbI. XUMHYECKHE 3JIeMEeHThl. CHMBOJIBI XUMHUECKUX AJIEMEHTOB.
[IpocTeie U CI0XKHBIC BellleCTBa. ATOMHO-MOJIEKYJISIPHOE yUeHHE.

Xumudeckas ¢dopmysa. BaaeHTHOCT, aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemiecTB. OTHOcuTeNlbHas aToMHas Macca. OTHOCUTEIbHas
MOJIEKYJIsipHas Macca. MaccoBast 107151 XUMUYECKOT0 3JIEMEHTAa B COSIUHECHUH.

KonunuectBo BemiectBa. Monbs. MonsipHas macca. B3anuMocCBsI3b KOTMYECTBA, MAaCChI
M 4YHWclia CTPYKTYPHBIX €IWHUIL BemecTBa. PacdeTsl 1o ¢dopmyliaM XUMHYECKHX
COCIMHCHU.

DU3NYECKHUE U XMMUYECKUE SIBJICHUA. XUMHUYECKasl peaKlMs U €€ MPU3HaKu. 3aKOH
COXpPAaHEHMSI MAaCChl BEIIECTB. XUMHUYECKHE ypaBHEeHUs. Knaccudukaius XMMUYECKUX
peakiuii (CoeAMHEHUs, Pa3JIOKEHUsI, 3aMEILICHHs, OOMEHA).

Xumuueckuu sKcnepumenm:

3HaKOMCTBO C XHMMHMUYECKOM TMOCYyI0H, mpaBwiaMd paboTbl B Jaboparopuu
U npuemMamMu oOpalleHusi ¢ JadopaTOPHBIM OOOPYAOBaHUEM, M3YUYEHHE U OMNHCAHUE
(bu3nyecKkux CBOMCTB 00pa3IOB HEOPTraHUUECKUX BEIECTB, HaOMIOAcHUE (U3UUECKUX
(nnaBieHUe BOCKA, TastHUE JIbJa, pacTUpaHUe caxapa B CTYIIKE, KUTIEHUE U KOHJICH AU
BOAbI) M XUMHUYECKUX (TOpPEHHE CBEUYH, MPOKAJIMBAHUE MEIHONW TPOBOJIOKH,
B3aUMOJICHCTBUE MeJla C KUCIOTOW) SIBICHWM, HAOIOJIEHUE W ONKMCAHHE TMPU3HAKOB
MPOTEKaHUSI XMMUYECKHX peaklMil (pa3lokeHue caxapa, B3aUMOJEHCTBHUE CEPHOMN
KHCIIOTBI € XJIOpUJoM Oapus, pasznoxenue ruapokcuna meau (II) mpu HarpeBanuu,
B3aUMOJICUCTBHE Kene3a ¢ pacTBopoM conu menu (II), m3ydenne cnocoOoB pazaeneHus
cMecel (C TMOMOINBIO MarHurta, (UIbTpOBaHUE, BbIMApUBAHUE, JUCTUIUISLIMSA,
xpoMmarorpadusi), TpoOBEICHUE OYUCTKU MOBAPEHHOU COJIM, HAOIIOJEHUE U OMHCaHUE
pe3yNbTaTOB MPOBEJCHUS OIbITA, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHHUS MaccChl,
CO3/IaHHE MOJIeJIeld MOJIEKYJ (IIIapOCTEPKHEBBIX ).

BakHeiilue npeacTaBuTe I HEOPraHMYECKHUX BElIECTB

Boznyx — cMmech razoB. CoctaB Bo3yxa. Kucinopoa — 351eMeHT U IpocToe BEIIECTBO.
Haxoxnenue kuciopona B mpupoje, Gpusndeckrne W XUMUYECKHE CBOWCTBA (peakiuu
ropeansi). Oxcupapl. [lpumenenune kucimopoaa. CrnocoObl MOMYYEHHUS KHCIOPOAA
B JIabopartopuu M TMPOMBINUIEHHOCTH. KpyroBopot kucimopoaa B mpuponae. O30H —
AJJIOTPOTIHAS MOAU(DUKAIIIS KUCIOPOA.
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TemnoBoii 3¢p(eKT XUMHUECKON peaklud, TEPMOXUMUYECKUE YPaBHEHHs, IK30-
U DHJIOTEPMUYECKHE peakluuu. TOIIMBO: yrojib W METaH. 3arps3HEHUE BO3/AyXa,
YCWJICHHE MTapHUKOBOTO 3(PpdeKTa, pazpyiieHrne 030HOBOTO CIIOS.

Bonopon — snemeHT U mpoctoe BemectBo. HaxoxaeHune Bogopoia B MPUPOJE,
(bU3UYEeCKHe W XMMHYECKHE CBOWMCTBA, MPUMEHEHUE, CIOCOOBI moiaydeHus. KucaoTsl
U COJIH.

MousipHbI 00BbEM ra3oB. PacueTsl 10 XUMUYECKUM YPaBHEHHSM.

dusnyeckue cBoMcTBa BOJbl. Boma kak pactBoputesnb. PactBopsl. Hackiennbie
Y HEHACBIILICHHBIE PACTBOPBL. PACTBOPMMOCTB BEHIECTB B BOJI€. MaccoBast A0JIs1 BEIECTBA
B pacTBope. XuMHUYecKkue cBoicTBa Bojbl. OcHoBaHus. Poib pacTBOpPOB B mpupoje
U B KU3HM 4enoBeka. KpyroBopoT BOIbI B mpuUpoe. 3arpsi3HEHUE MPUPOIHBIX BO/I.
OxpaHa ¥ OYHUCTKA MPUPOJHBIX BOJI.

Knaccudukanus Heopranmdeckux coenuHenuil. Oxcunpl.  Knaccudukanus
OKCHUJOB: coJieoOpasyromue (OCHOBHBIE, KHUCJIOTHBIE, amdoTepHbIe)
u HecosieoOpasyromue. Homenknatypa okcuaoB. Ousndyeckre U XMMUYECKUE CBOMCTBA
okcuaoB. [lonydueHrne OKCUI0B.

OcnoBanus. Knaccudukanys ocHOBaHUM: MIEIOYN U HEPACTBOPUMBIE OCHOBAHUSI.
Homenknarypa ocHoBaHuii. @PU3WUECKHE W XHMUYECKHE CBOWCTBA OCHOBAHUU.
[Tosrydyenre oCHOBaHHM.

Kucnotel. Krnaccuduxamus xucnor. Homenkmarypa kucnor. dusnmyeckue
Y XMMUYECKHE CBOMCTBA KUCIOT. Psig aktuBHOCTH MeTaiuioB H.H. bekerona. [lonyuenue
KHUCJIOT.

Comu. Homenkiarypa coneil.

du3nyecKkue M XUMHYECKHE CBOMCTBa colier. IlosrydyeHue coien.

['eneTnyeckas CBsI3b MEXKY KJIIACCAMH HEOPTAHUYECKUX COCITMHEHUN.

Xumuueckuil skCnepumenm:

Ka4eCTBEHHOE OINpEACICHUE COJEpP)KaHUs KUCIOPOoJa B BO3AyXeE, MOJyUYCHHE,
coOupaHue, pacro3HaBaHWE W HW3y4YEHHWE CBOWCTB KHUCJIOpPOJAA, HAOJIIOJCHUE
B3aMMO/JICHCTBUSL BEIIECTB C KHUCIOPOJOM M YCJIOBHUSI BOZHUKHOBEHHMS U MPEKPaIICHUS
ropenus (Tokapa), O3HaKOMJICHHE ¢ 00OpasllaMH OKCHJIOB U OMHCAaHUE HX CBOMCTB,
MoJlyuyeHue, coOMpaHue, paclo3HaBaHUE M U3YyUYCHHE CBOMCTB BOJIOpoja (TOpeHue),
B3auMoJjielicTBue Bojaopoaa ¢ okcugom wmeau (II) (BO3MOXKHO HCIOJIB30BaHUE
BHUJICOMATEPHAIIOB), HAOIOJeHNEe OO0pa3lloB BEMIECTB KOJIMYECTBOM |  MOJIb,
HCCIIeIOBAaHUE OCOOCHHOCTEH pPAaCTBOPEHMS BEIIECTB C Pa3IMYHOU PACTBOPUMOCTHIO,
MIPUTOTOBJICHUE PACTBOPOB C ONPEACICHHON MAaCCOBOM J10JIEN paCTBOPEHHOTO BEIIECTBA,
B3aMMO/ICHCTBUE BOJbI C METAJIJIAMU (HATPUEM U KAJIbIIMEM) (BO3MOKHO UCIOJIL30BAHUE
BHJICOMATEPHUAIIOB), HCCIEIOBaHUE OO0pPa3lloB HEOPTraHWYECKUX BEIIECTB Pa3IMYHBIX
KJIaCCOB, HAOJIO/ICHNE W3MEHEHHsSI OKpPAaCKHM WHIUKATOPOB B PACTBOpPAX KHUCIOT
U IeJI0YEN, U3yYeHne B3auMoaencTeus okcuaa meau (1I) ¢ pactBopom cepHOM KUCHOTHI,
KUCJIOT C METajulaMH, peaKUuMid HeWTpanu3aluu, TM[OJy4eHUE HEPACTBOPUMBIX
OCHOBAHUI, BBITECHEHUE OJIHOTO MeETallla JAPYIMM M3 pPacTBOpa COJIM, PEIICHHE
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JKCIIEPUMEHTAJIBHBIX 3a/a4d 10 TeMe «BakHeWlme KIacChl HEOPraHUYEeCKHUX
COCIMHEHUN.

IMepuoanueckuid 3akoH u Ilepuoamuyeckasi cucreMa XUMHYECKHX 3JIEMEHTOB
A.A. MengeneeBa. CtpoeHue aToMoB. XuMuUUYecKass CBfA3b. OQKHCIUTEIBHO-
BOCCTAHOBHUTEJIbHbIEC PEAKIIUN

[lepBble MOMBITKU KJIACCU(DUKAIIMN XUMUYECKUX AeMeHTOB. [loHsTHe o rpymmax
CXOJTHBIX AJIEMEHTOB (IIIEJIOYHBIEC U IET0YHO3EMETbHBIE METAILJIbI, TAJIOT€HbI, UHEPTHBIC
rasbl). DJIIEMEHTBI, KOTOpPbIE 00pa3yroT aM(pOTEPHbIE OKCUIBI U TUAPOKCU/IBI.

[lepuonuueckuit 3akoH. Ilepuonnueckass cucTeMa XHUMHUYECKHX JJIEMEHTOB
J.1. Menneneesa. Koporkonepuoanass u aiauHHorniepuoaHas dhopmel [lepuoanyueckoit
cucreMsl xuMuudeckux 3seMeHToB .M. Menneneesa. [leproasl u rpynmsl. @u3ndeckuit
CMBICII IOPSAIKOBOTO HOMEPA, HOMEPOB MEPUOJIAa U TPYIIIBI SJIEMEHTA.

Crpoenne aromoB. CocTaB atoMHbIX sifep. M3orombl. DnekTpoHsl. CTpoeHHE
AJIIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XUMHUUECKHX 3J1eMeHTOB [lepuoandeckoit
cucrembl JI.MI. Menneneea. XapakTepuUCTHKAa XHMHYECKOTO DJJEMEHTa II0 €ro
nosoxxeHuro B [lepuoguueckon cucreme .M. Meneneesa.

3aKOHOMEpPHOCTM HM3MEHEHHUS paJdyca aTOMOB XUMHUYECKUX JJIEMEHTOB,
METANIMYECKUX U HEMETAJUIMYECKUX CBOWMCTB MO TpynnaM M MepuojaM. 3HAYCHHE
Ilepuonnueckoro 3akoHa u llepuoanyeckol CHUCTEMBI XHMHUYECKHUX 3JIEMEHTOB
IUISL pa3BUTHUSA HAyKU U npakTuku. /.M. MeneneeB — yueHbIi U rpaK1aHuH.

Xumuyeckass  cBsizb. KoBajeHTHas  (mosisipHass ¥ HEMOJSIpHAs)  CBS3b.
DIIEKTPOOTPUIATETBHOCTh XUMUYECKHUX 3JIEMEHTOB. IOHHAas CBS3b.

Crenenb okucieHus. OKHCIUTEIbHOBOCCTAHOBUTENbHBIE peakiuu. [Iponecchbl
OKHCJIEHUS U BOCCTAHOBJIEHHS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii skcnepumenm:

U3ydeHHe oOpasloB BEIIECTB METAUIOB M HEMETAJIOB, B3aWMOICHCTBUE
TUJIpPOKCHAAa LMHKA C pacTBOpaMHU KHCJIOT U IIEJI0YeH, TPOBEJACHHUE OIBITOB,
WUTIOCTPUPYIONIUX TPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX Peakiili (TOpeHHe,
PEAKLINM PA3JIOKEHUS, COCTUHEHUS).

Mesicnpeomemmvble cesa3u

Peanuzanust MexXnpeAMETHBIX CBSI3€H NpU M3YYEHMH XUMHUM B 8 Kiacce
OCYIIIECTBIISIETCS Yepe3 UCIIOIh30BAaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TTOHITHH, TaK
W TIOHSITHH, SBJISIOIIUXCS CHUCTEMHBIMH JUISI OTACIBHBIX MPEAMETOB E€CTECTBEHHO-
HAY4YHOT'O IIMKJIA.

OO0mIre ecTeCTBEeHHO-HAYYHBIC TIOHATHS: HAYYHBIN (haKT, TUTIOTE3a, TEOPHUsl, 3aKOH,
aHajgu3, CHHTE3, KIacCU(UKAIUS, IePUOIUNYHOCTh, HAONIOJEHUE, DSKCIESPUMEHT,
MOJICJIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBJICHHUE.

®dusuka: Marepusi, aroM, 3JEKTPOH, NPOTOH, HEUTPOH, UOH, HYKJIHWJ, W30TOIIbI,
PaAMOAaKTUBHOCTh, MOJIEKYJIa, OJJICKTPUYECKUN 3apsij, BEIIeCTBO, TEJO, OObEM,
arperaTHOE COCTOSIHHE BEIECTBA, a3, (U3MUECKHE BEIMYMHBI, CIUHUIBI U3MEPCHUS,
KOCMOC, IJIaHETHI, 3Be3/bl1, COJIHIIE.
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buonorus: hotocuntes, qpixanue, onocdepa.
['eorpadus: aTmocdepa, ruapochepa, MHHEPATbl, TOPHBIC MOPOJBI, TOJIC3HBIC
MCKOIIaeMbI€, TOTUTUBO, BOJHBIC PECYPCHI.

9 KJIACC

BemecTBo 1 XuMHYeCKas peaKkuus

Ileppnogmueckuit 3akoH. Ilepuonnueckas cucreMa XHMHUYECKHX JJIEMEHTOB
J.. MenneneeBa. CrpoeHue aTtoMoOB. 3aKOHOMEPHOCTH B HW3MEHECHHHM CBOMCTB
XUMHYECKUX 3JIEMEHTOB MEPBBIX TPEX IMEPHOJIOB, KAIMSA, KaJbLUHUS U UX COCIUHEHUU
B COOTBETCTBUH C MOJIOKEHUEM DJIEMEHTOB B lleproanueckor CUCTEME U CTPOCHUEM KX
aTOMOB.

CtpoeHue BenecTBa: BUbl XUMHUYECKOUW CBSI3HU. THUIIBI KPUCTAIIIMYECKUX PELIETOK,
3aBUCUMOCTh CBOMCTB BEILIECTBA OT THUIIA KPUCTAIUIMYECKOM PEMIETKM UM BHUIA
XUMHYECKOU CBS3H.

Knaccudukanuss u HOMEHKJIaTypa HEOPraHUYECKUX BEIECTB. XHUMHUYECKHE
CBOWCTBA BEILECTB, OTHOCAIIMXCS K PA3JIMYHBIM KJIaCCaM HEOPraHUYECKUX COCTMHEHU,
TEHETUYECKAs CBSA3b HEOPraHMYECKUX BEILECTB.

Knaccudukanus  XUMUYECKUX  peakuid MO  pa3IMyHBIM  MpU3HAKaM
(Mo yucoy U COCTaBYy YYacTBYIOUIMX B PEAKIMU BEIIECTB, MO TEIJIOBOMY 3(PQeKTy,
M0 WM3MEHEHUIO CTENEeHEH OKHUCICHHS XUMUYECKHX OJJIEMEHTOB, IO OOpaTUMOCTH,
[0 y4acTHIO KaTajau3atopa). DK30- U SHJIOTEPMUUYECKUE PEAKIMHU, TEPMOXUMHUYECKUE
YpaBHEHMUS.

[TonsitTue o0 ckopocT XUMHUYECKOW peaknuu. [lonarue 00 00paTUMBIX
U HEOOpaTUMBIX XUMHUYECKUX peakuusx. [IoHsSTHEe O TOMOTEHHBIX U TE€TEPOTCHHBIX
peakuusax. Ilomstme o karanuse. IloHstme O XUMHYECKOM  PaBHOBECHH.
@akTOpPHI, BIUAIOIINE HA CKOPOCTh XUMMUUYECKON PEAKLIMHU U MOJIOKEHUE XUMHUYECKOTO
PaBHOBECHS.

OKUCIIUTENBHO-BOCCTAHOBUTEIBHBIE peaxkumu, 3JIEKTPOHHBIN Oayanc
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHON peakinu. CoCTaBlIeHUE YPABHEHUN OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUNA C UCTIOIb30BAHUEM METO/1a YJIEKTPOHHOTO OallaHca.

Teopus 3JIEKTPOIUTAYECKON JHCCOIMALIMU. JIEKTPOJIUTBl U HEIIEKTPOJIUTHI.
Katuonbl, aHuoHbI. MeEXaHM3M JUCCOLMALIMM BEUIECTB C PA3JIMYHBIMUA BHIAMU
xuMuueckoi cBs3u. CreneHs auccoranuu. CUiIbHbIC U CTTA0bIe DJIEKTPOIUTHI.

Peakuuu noHHOro oOMeHa. YCJIOBHUS MPOTEKAHUS PEaKIUii MOHHOTO OOMEHa,
MOJIHBIE M COKpAIllCHHbIE NOHHBIE YpaBHEHUs peakuuil. CBOMCTBA KUCIOT, OCHOBAHUM
1 COJIeH B CBETE MPEACTaBICHUN 00 JIEKTPOJUTHUECKON nucconnanuu. KauecTBeHHbIE
peakunu Ha UOoHbIL. [IoHSATHE O TUIPOIU3E COJICH.

Xumuyeckuil 5Kchepumenm:
O3HAKOMJIEHUE C MOJEIAMH KpPUCTAUIMYECKUX PEIIETOK HEOpraHM4eCKUuX
BEIIECTB — METAJIOB U HeMeTasoB (TpaduTa U ammasa), CJIOXKHBIX BELIECTB (XJIOpHIa
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HAaTpHsl), UCCIIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON pEaKIMH OT BO3JEUCTBUS
paznuYHBIX (PAKTOPOB, HCCIEAOBAHHUE DIIEKTPONPOBOJHOCTH PACTBOPOB BEILECTB,
npolecca JAUCCOLMAIIMKM  KHUCJOT, Imeflioueid W cojied (BO3MOXXHO UCIOJIb30BaHUE
BHJIEOMATEPHAIIOB), MPOBEJICHUE ONBITOB, WJUIIOCTPUPYIOIIUX MNPU3HAKA MPOTEKAHUS
peakiuii HoHHOTo oOMeHa (00pa3oBaHKEe OCajKa, BhIJIEICHUE Ta3a, 00pa30BaHKE BOJIbI),
ONbBITOB, WUIIOCTPUPYIOIIMX MPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX pPEaKIUN
(ropeHue, peaklMy pas3oXKEHUs, COCAUHEHUS), PACINO3HABAHME HEOPTaHUYECKUX
BEILIECTB C MOMOILbIO KAYECTBEHHBIX PEAKIUN HA UOHBI, PEIICHUE IKCIIEPUMEHTAIbHBIX
3a1ad.

HeMmeTaunibl 1 X cOeIMHEHUS

O6m1as xapakTepucThKa rajoreHoB. OCOOEHHOCTH CTPOCHHS AaTOMOB, XapaKTEPHbIC
creneHu okucienus. CtpoeHue u (pu3n4eckue CBOMCTBA MPOCTHIX BEIIECTB — rajOTeHOB.
XUMHUYECKHE CBOWCTBA Ha TMpuUMepe xJjopa (B3aMMOJACUCTBHE C METaUlaMH,
HEeMeTaulaMH, 1eaoyamMu). Xsnopooaopos. ColisiHasi KUCIO0Ta, XUMUYECKHUE CBOMCTBA,
MOJIy4eHHue, IpUMeHeHue. J(elicTBUe XJiopa U XJIOPOBOAOPOJa Ha OPraHU3M YEJIOBEKa.
Baxknelmue XJI0pUIbl U KX HAXO0KACHUE B IPUPOJIE.

O6mas xapakTepuctuka 31eMeHToB VIA-rpynmnbel. OcOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTEPHbIE CTEIIEHH OKUCIICHUSI.

Crpoenne u (pU3MUYECKHE CBOMICTBA MPOCTHIX BEUIECTB — KHUCIOPOJAa M CEpBL
AnnoTpornHble  MOAU(PUKAIMUA KUCIOpPOJa M cepbl. XUMHUYECKHE CBOMCTBA CEPBHI.
CepoBomopoj, cTpoeHue, (pu3Nueckrue U XUMUYeCKue cBoMcTBAa. OKCHIBI CEpPhl Kak
MPEJCTABUTENIM KUCIOTHBIX OKCHUIOB. CepHasi KUCIO0Ta, (PU3MUECKHE U XUMHUYECKUE
CBOMCTBa (00IIME KaK MPEJCTaBUTENS Kilacca KUCIOT U crerupuyeckne). XUMHUIECKUe
peaKkiu, Jiexkalrue B OCHOBE MPOMBIIIJIEHHOTO CIOCO0a MOJIYy4eHHUsSI CEPHOU KUCIOTHI.
[Tpumenenue. Conu cepHOM KHUCIOTHI, KAaueCTBEHHAsl peakius Ha CyJb(aT-uoH.
Haxoxnenune ceppl M €€ COCOUHEHWM B MNPUPOAEC. XHUMHUUYECKOE 3arps3HCHUE
OKpY’Karolel Cpesibl COCTUHEHUSIMU Cepbl (KUCIOTHBIC JOXKIHU, 3arpsi3HEHUE BO3ayXa
Y BOJIOEMOB), CIIOCOOBI €r0 NMPeA0TBPAILEHUSI.

O6mas xapakrepuctuka 3eMeHTOB VA-rpynibl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEepPHbIE CTETIEHU OKUCIICHUS.

A30T, pacmpocTpaHeHUE B NpUpOjE, (PU3NYECKHE U XUMHUYECKHE CBOMCTBA.
KpyroBopot azora B mpupoje. AMMHaK, ero (u3NuecKrue U XMUMHYECKHUE CBOWCTBA,
MOJTyYEHHE u MIPUMEHEHHUE. Comu aMMOHUSI, ux dbuznyeckue
U XUMUYECKHEe CBOMCTBa, mpuMmeHeHue. KadecTBeHHass peakiusi HA MOHBI aMMOHWUSI.
ABOTHasi KUCJIOTa, €¢ TMOJy4eHHe, (PU3NUECKHe M XUMHUUYECKHe CBOMCTBa (0OIIMe Kak
MpPEACTaBUTEINS Kilacca KUCIOT U cnenuduyeckue). Mcnonb3oBaHue HUTPATOB U COJIEH
aMMOHHUSI B Ka4eCTBE MHUHEPAIBHBIX yIOOpeHHM. XWMHUYECKOe 3arpsi3HEHUE
OKpYXarollel cpeibl COeIMHEHUSIMU a30Ta (KUCIOTHBIE JA0XKIH, 3arpsA3HEHUE BO3yXa,
MTOYBHI U BOJOEMOB).

®dochop, amtorponHsie Moaudbuxanuu docdopa, PuznUecKue M XUMHUUYECKHUE
cBoiictBa. Oxcua ¢ochopa (V) u dochopnas kucinora, uandyeckue U XUMUUYECKHE
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cBoiicTBa, momydeHue. cmomp3oBanue ¢ochaToB B KAYeCTBE MHUHEPATHHBIX
yI00pEeHUA.

O6mas xapakTepuctuka 3aemMeHToB [V A-rpynmnbel. OcoO€HHOCTH CTPOSHUS aTOMOB,
XapaKTEpHbIE CTENICHU OKUCIICHHUS.

VYriepona, annoTpornHbeie MOaUGUKAIIMU, pacIIpOCTpaHEHUE B IPUpOE, pusnyeckue
U XuUMUYeckue cBoiicTBa. AncopOuusa. KpyroBopor yriaepoga B mpupozge. OKcHibl
yraepona, ux (GU3NIeCKue U XUMHUYECKHE CBOWMCTBA, ACHCTBHE HA JKUBBIC OPTaHU3MBI,
MOJlyueHHE M TMPUMEHEHHE. DKOJOTUYECKHE MPOOJIEMBbl, CBS3aHHBIE C OKCHIIOM
yraepoaa (IV), rumore3a 1i1o6aibHOrO MOTEIJIEHUS KJIMMAaTa, MapHUKOBBIA A(QeKT.
VYronpHas KUCIOTa U €€ CONM, X (PU3UYECKHE U XUMUYECKUE CBOMCTBA, MOJyuEHHE
U npuMeHeHue. KauecTBeHHas peakuus Ha KapOoHaT-uoHBL. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEIUITMHE, TPOMBITILICHHOCTH M CEIbCKOM XO3SMCTRBE.

[TepBoHavyaibHBIE TIOHATHS 00 OPTraHUYECKHX BEIIECTBAX KaK O COCAMHCHHSIX
yriaepoja (MeTaH, dTaH, 3THJICH, alleTWJICH, JTaHOJI, TJIMIEPUH, YKCYCHasl KHCJIOTA).
[IpupoaHbIe HICTOYHUKH YTIIEBOIOPOIOB (YTOJb, TPUPOIHBINA a3, HEPTH), MPOAYKTH UX
nepepadoTku (OEH3MH), UX POJIb B OBITY U MPOMBIIIEHHOCTH.

[TonsiTne 0 OMONOTUYECKH BaXKHBIX BEIIECTBAX: KUpaAX, OCNIKaX, YIJIEBOIaX — U UX
pOJIM B KU3HM 4YelioBeKa. MaTepualibHOE €MHCTBO OPTaHUYECKHX M HEOPTaHUYECKUX
COCIMHEHMM.

Kpemnuii, ero ¢pusudyeckue u XUMHUUYECKHUE CBOMCTBA, MOJTYyYEHUE U MPUMECHEHHE.
Coenunenusi kpemuus B npupoje. O6mue npeactasieHus o0 okcuae kpemuus (IV)
U KpeMmHHeBOW kuciore. CWIMKAThl, WX WCIOJb30BaHUE B OBITY, MEIMIIMHE,
MIPOMBIIIUICHHOCTH. BaskHeime cTpouTenbHbIe MaTepHaibl: KEpaMUKa, CTEKJI0, IIEMEHT,
O0etoH, kene300eToH. [IpoOmeMbl 0€30MacCHOrO  HMCHOJIB30BAHUS  CTPOUTEIBHBIX
MaTepHaJIOB B MOBCETHEBHON KU3HHU.

Xumuueckuu 5KCnepumenm:

U3y4eHHEe OOpa3Il0B HEOPTaHWYECKUX BEIIESCTB, CBOMCTB COJITHOM KHCJIOTHI,
MPOBEJICHNE KaueCTBEHHBIX PEaKIMi Ha XJIOPHUA-WOHBI M HAONIIOJEHHE NMPU3HAKOB HUX
MPOTEKaHUs, OMBITHI, OTpa)karollue (PU3NYECKHEe M XUMHUYECKHME CBOWCTBA TaJIOTEHOB
U UX COEIMHEHUH (BO3MOXXHO HCIOJb30BaHUE BHJEOMATEPHANIOB), O3HAKOMIICHUE
c oOpasmamMu XJIOpUAOB (TaJOreHUJIOB), O3HAKOMJICHHE C O0Opas3llaMH Cepbl U €e
COEIMHEHUSIMU (BO3MOYXHO MCIOJIb30BAaHUE BUIEOMATEPUAIOB), HAOIIOEHUE MpoIlecca
oOyTIIMBaHMS caxapa o] IeWCTBUEM KOHIICHTPUPOBAHHOW CEPHOU KUCIIOTHI, U3yUCHUE
XUMHUYECKUX CBOMCTB pa30aBICHHON CEPHOW KHUCIOTHI, MPOBEACHUE KAueCTBEHHOMU
peakuuu Ha cyib(arT-uOH U HaONIOEHHE TpHU3HAKAa €€ MPOTEKAHUs, O3HAKOMJICHHE
¢ (¢u3MYeCKUMMHU CBOWCTBaMHM a30Ta, ¢ochopa HU HUX COCAUHEHHH (BO3MOXKHO
MCIIOJIb30BAaHUE BHUAEOMATEPUAIOB), 00pa3llaMu a30THBIX U (POCPOPHBIX yIOOpEHHUI,
noJiyueHue, coOupaHue, pacro3HaBaHHE M M3yuY€HUE CBOMCTB aMMHUaKa, MPOBEJICHUE
KAueCTBEHHBIX PEAKIUi HAa MOH aMMOHHUS U QocdaT-uOH U HU3yYEHUE MPU3HAKOB HMX
IIPOTEKAHMS, B3aWMOJCHUCTBUE KOHUEHTPUPOBAHHOM Aa30THOM KHUCIOTBI C MEIBIO
(BO3MO>KHO HCIIOJIB30BAHUE BUJIEOMATEPHAIIOB), U3YUEHUE MOJIENEH KPUCTATUIMYECKUX
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pemeTok anMaza, rpadurta, QyiepeHa, O3HAKOMIICHHE C MPOIECCOM acopOIuu
pPAcTBOPEHHBIX BCINECTB AKTHBHUPOBAHHBIM YIJEM M YCTPOWCTBOM IPOTHUBOrasa,
MOJy4YeHUEe, cOOMpaHue, paclo3HaBaHHWE W W3YYCHHE CBOMCTB YIJICKHCIOrO Trasa,
MIPOBEJICHUEC KAYeCTBEHHBIX pEakIMid Ha KapOOHAT W CHJIMKAT-UOHBI M HW3yYCHHUE
NPU3HAKOB WX  NPOTCKAHMS, O3HAKOMJICHME C  MPOAYKIMEH  CHIMKATHOW
MPOMBINIJICHHOCTH, PEIICHUE SKCIICPUMEHTAIBHBIX 3aJad 1Mo TeMe «BaxHelmme
HEMETAaJUTBI U MX COCTUHCHHUSI.

MeTtayiibl U MX COeAMHEHUS

OO6mas XxapakTepuCTUKa XUMHYECKUX DJIEMEHTOB — METAJUJIOB HAa OCHOBAHHMHM HX

nonoxxenus B Ilepuogmueckon cucreme xummyeckux annemeHToB .M. Menneneesa u

cTpoeHust atoMoB. CTpoeHue MeTauioB. Meralumnueckas CBSI3b M METaJUIMYecKas
KPUCTAUIMYECKAsd PEIIETKA. ODJCKTPOXUMHYECKUM psifi  HANPSHKCHUWM METaJljIoB.
du3nyecKue U XMMUYECKHUE CBOMCTBA MeTAIIOB. OO0I11I1e ClTIOCOOBI MOTYyUYECHUS METAJLIOB.
[ToHsTHE O KOPPO3UH METANIOB, OCHOBHBIC CITOCOOBI 3aITUTHI MX OT KOppo3uu. CriiaBbl
(cTanmb, 4yTyH, TIOPATIOMUHHMN, OpOH3a) U UX IPUMEHEHHE B OBITY M IPOMBIIIIJICHHOCTH.

[[lenounble MeTawibl: TONOXKEHUE B lleproguyeckol CHCTEME XHUMHYECKHUX
anemenToB J[.M. MeHneneeBa, CTpoeHHME HMX aTOMOB, HAXOXICHHUE B MPUPOJE.
dusznyeckue M XUMHYECKHE CBOHCTBa (Ha mpuMmepe HaTpus HU Kaiaus). OKCHIBI
Y TUJIPOKCUBI HATPUA U Kalns. [[pruMeHeHne MEeI0YHbIX METAIVIOB U UX COCITMHEHHU.

[IlemoyHO3€EeMENBHBIE METAIUIBI MATHUN U KaJbLUU: MOJIO)KeHUE B [lepuoanyeckon
cucrteme xumuueckux 3meMeHToB .M. MenaeneeBa, CTpoO€HUE UX aTOMOB, HaXOKJICHUE
B npupone. Pusnyeckue U XMMHYECKHE CBOWCTBA MAarHus M KaJiblLUsA. BakHeimne
COCIMHEHUS KabIUs (OKCHI, THIAPOKCHI, coju). JKecTKOCTh BOABI M CIOCOOBI €¢
YCTpaHEHHS.

AJfoMUHUA: TIONI0)keHUE B Ileproanveckoil cUcTeMe XUMHUYECKUX BJIEMEHTOB
JI.. MenneneeBa, CTpOCHHME aroma, HaxOXJAeHUE B Ipupone. dPusnyeckue u
XUMHUYECKHE CBOMCTBA amoOMUHUS. AMQOTEpHBIE CBOMCTBA OKCHUIA U TUIPOKCUJIA
AJTFOMUAHUSA.

Kenezo: mnonoxenne B Ileppuoamyeckod CHUCTEME XHUMHUYECKUX DSJIEMEHTOB
JI.U. MenneneeBa, CTpoeHHME aToma, HAaXOXAeHWEe B mpupone. DPusndeckue
M XUMHUYECKHE CBOMCTBA kene3a. Okcuabl, rTuaApokcuabl u conu xenesza (II) u xenesa
(IIT), ux coctas, CBOWCTBA U MOITYYEHUE.

Xumuueckuii IKCnepumeHm:

03HaKOMJIEHUE C 00pa3llaMu METaJUIOB U CILJIABOB, UX (PM3UYECKUMHU CBONCTBAMH,
M3yYECHHE  pe3yJIbTaTOB  KOPPO3UM  METAUIOB  (BO3MOXKHO  HCHOJIb30BAHUE
BHJICOMATEPHAIIOB), 0OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHIA KAJIBITUS U HATPHS C BOJOM
(BO3MO’KHO HCTIOJB30BAaHUE BUICOMATEPUAIIORB), UCCIEAOBAHNE CBOMCTB KECTKOMN BOJIbI,
rpoliecca TOPeHHUs kKeje3a B KUCIopo/ie (BO3MOXKHO MCIIOJb30BaHUE BUICOMATEPHUAIIOB),
MIPU3HAKOB MTPOTEKAHMS KAYECTBEHHBIX PEAKIIUIA HA MOHBI (MarHus, KaJbIvs, aJFOMUHUS,
nuHka, xeneza (II) u xenesa (III), menu (II), HaGmroeHWE W ONMHMCaHUE MPOIECCOB
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OKpalorBaHU ITNIAMCHHW MOHAMHW HATpPUs, KaJIUA 1 KAJIbIHA (BOBMO)KHO HUCIIOJIb30BaHHUC
BI/I,ZIGOMaTepI/IaJIOB), HCCICA0OBAHNC aM(i)OTepHLIX CBOMCTB I'mApOKCHUIa aJIIOMUHUA
I'mMAPpOKCHUIa IIHWHKA, PCHICHHUC OJKCIICPHUMCHTAJIBHBIX 3aJa4d II0 TCMC «Baxneime
MECTAJIJIbl 1 UX COCAUHCHUS).

XuMHS ¥ OKpYKaoLIas cpeaa

BemectBa u Mmarepuanel B IIOBCEAHEBHOM JKW3HM 4YeJoBeKa. be3omacHoe
UCIOJb30BAaHUE BEIIECTB M XHUMHUYECKMX peakuuid B ObiTy. IlepBas nomomip
pYU XUMHUYECKHUX 0XKOTaX U OTPaBJICHUSX.

XHUMHUYECKOE 3arps3HEHHE OKpyKaromlel cpeasl (mpelnenbHas AOMyCTUMAas
KoHIleHTpanus BeulectB (nanee — [I/JIK). Ponp xumum B pelIeHUM 3KOJIOTMYECKUX
pOoOIIEM.

Xumuueckutl SKCnepuMenm:
u3ydeHue oOpasloB MaTepuanoB (CTEKJIO, CIUIaBBI METaUIOB, TOJMMEpPHBIC
MaTepuabl).

Mesicnpeomemuvie ces3u

Peanuzanusi MeXNpeaMETHBIX CBA3€H MpU HU3YYEHUHM XUMHUM B 9 Kiacce
OCYIIIECTBIISICTCS YepPe3 UCIIOIH30BAaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TTOHITHH, TaK
U TIOHATUN, SIBJISIONIUXCS CHUCTEMHBIMHU JUISl OT/AEJBbHBIX MPEIMETOB €CTECTBEHHO-
HAyYHOTO ITUKIIA.

OO0mme ecTeCTBEHHO-HAYYHBIC OHATHS: HAYYHBIN (aKT, TUTIOTE3a, 3aKOH, TCOPHS,
aHaMM3, CHUHTE3, KilacCUUKaIKs, TMEePUOAUYHOCTh, HAOIIOJEHUE, OSKCIEPUMEHT,
MOJICIIUPOBAHUE, W3MEPECHHE, MOJICb, SBIICHUE, MAPHUKOBBIA 3(PQEKT, TEXHOIOTHS,
MaTepUabl.

duzuka: martepusi, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIUJI, WU30TOIbI,
PaIMOaKTUBHOCTh, MOJIEKYJa, DJCKTPUUCCKUN 3aps/l, TMPOBOJHUKHU, TOIYIPOBOIHUKH,
TUDJIEKTPUKH, (POTOIIIEMEHT, BEIIECTBO, T€NI0, 00HEM, arperaTHOE COCTOSIHUE BEIIECTBA,
ra3, pacTBOp, PacTBOPUMOCTb, KPUCTA/UTMUECKas peIIeTKa, CIUIaBbl, (Qu3ndecKkue
BEIIMYUHBI, €IUHUIBI HU3MEPEHHS, KOCMHUYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3]IbI,
CounHre.

buonorusa: ¢dortocuntes, napixanue, Ouochepa, dSKocHCTEMa, MHUHEPAIbHBIC
yA0OpEeHUS, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, MUTATEIIHLHBIC BEIIECTBA.

['eorpadusi: atmocdepa, ruapochepa, MUHEpaTbl, TOPHBIE MOPOJBI, MOJE3HBIE
HCKOIIaeMble, TOIIJIUBO, BOJIHBIC PECYPCHI.
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IHHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TPOI'PAMMBI 110 XUMHHAN
HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHUA

I/ISY‘-ICHI/IG XUMHHU Ha YPOBHC OCHOBHOI'O O6HI€FO 06p3.30BaHI/I$I HalIpaBJICHO
Ha OJOCTHXXCHHC O6y‘-IaIOIJ_II/IMI/ICSI JIMUYHOCTHBIX, MCTAIIPCAMCTHBIX HW MPCAMCTHBIX
PE3YJIbTAaTOB OCBOCHUA yqe6H0ro mpecamMeTa.

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIC Pe3yJIbTaThl OCBOCHHS IIPOIPaMMBbl OCHOBHOT'O OOIIIEr0 00Opa3oBaHMs
JOCTUTAIOTCS B XOJi¢ OOyYeHHS XUMHU B CIUHCTBE Yy4eOHOHW W BOCHHUTATEIHLHOM
JCATCIIBHOCTH B COOTBETCTBHHM C TPAJIUIIMOHHBIMU POCCUHCKUMU COIIMOKYJIBTYPHBIMU U
JTyXOBHO-HPAaBCTBECHHBIMH IICHHOCTSIMU, IPUHATHIMH B OOIIICCTBE ITpaBUIaMU U HOPMaMHU
MOBEJICHHUS M CITOCOOCTBYIOT IIPOIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHS M COLIMATU3AIIIN
oOydJaronuxcs.

JIMIHOCTHBIC PE3yJIBTAThI OTpaXkaroT T'OTOBHOCTH 00yJaroIuXxcs
PYKOBOJICTBOBAThCSl CHCTEMOM IO3UTHBHBIX IICHHOCTHBIX OPHCHTAIIMA W PACIIUPCHUC
OIBITa JACATCIHPHOCTH HA €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) naTpHOTHYECKOr0 BOCIIUTAHMA:

LEHHOCTHOTO OTHOIIEHHMSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY
M HAay4YHOMY HACJIEIMI0, TIOHMMaHHs 3HA4YEHUS XHMHYECKOM HAyKHM B JKM3HU
COBPEMEHHOr0 OOLIECTBA, CIOCOOHOCTU BIIAJETh JOCTOBEPHOM HH(OpManuen
O TMEpEeNOBBIX JOCTHKEHUSAX M OTKPBITUSAX MHUPOBOM M OTEUYECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MUpPA U OOILIECTBA;

2) rpaaaHCKOro0 BOCIIUTAHMS

MPEJCTABICHUS O COLMAIBHBIX HOPMax M MpaBWJIaX MEXKIMYHOCTHBIX OTHOIIECHUM
B KOJIJIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOITICCTBEHHO IOJIE3HOM, YUeOHO-
HCCIIEIOBATENIbCKON, TBOPUECKONM U JAPYrMX BHUAAX JIESITEIBHOCTH, TOTOBHOCTHU
K pa3HoOOpa3HOM COBMECTHOM JICATCIHPHOCTH TP  BBINOJHCHUU  yYEOHBIX,
MO3HABATEJIbHBIX 3a]1a4, BBITTOJIHEHUN XUMUUYECKUX IKCIIEPUMEHTOB, CO3JJaHUN YUEOHBIX
MPOEKTOB, CTPEMJICHHS K B3aMMOIIOHMMAHMIO W B3aMMOIIOMOIIM B IIPOIECCE ITOM
y4eOHON IesATeIbHOCTH, TOTOBHOCTU OIEHHWBATH CBOE TOBEACHHE M TOCTYIKH CBOMX
TOBApUILIEH C TMO3UIMM HPABCTBEHHBIX M IIPABOBBIX HOPM C YYETOM OCO3HAHUS
IIOCJIEACTBUN ITOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 IIO3HAHHUS:

MHUPOBO33PEHUYECKUX TMPEACTABICHUN O BEHIECTBE M XUMHUYECKOW pPEaKIHH,
COOTBETCTBYIOIINX COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH M COCTABJIIOIIMX OCHOBY
JUIA TIOHMMAaHUS CYIIHOCTH HAyYHOW KapTUHBI MUpPA, NPEICTaBICHUNA 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MPHUPOIBI, B3AMMOCBS3SIX YEIOBEKa C MPUPOJHON CPEIOi,
O POJIM XMMHUU B MO3HAHUU ATHX 3aKOHOMEPHOCTEH;
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MO3HABATENbHBIX MOTHMBOB, HANpPAaBIECHHBIX HA TMOJyY€HHWE HOBBIX 3HAHUU
10 XUMUH, HEOOXOAUMBIX 7151 00bICHEHHSI HAOI0JaeMbIX IPOIIECCOB U SBJICHUN;

MI03HABATENbHOW, WH(POPMAIIMOHHOW W YHMTATENILCKOM KYyJIbTYpHI, B TOM YHCIE
HaBBIKOB CaMOCTOSITEIbHOI pabOThI ¢ y4eOHBIMU TEKCTaMHU, CIIPABOYHOM JINTEPATypOH,
JOCTYIHBIMU TEXHUYECKUMH CPEACTBAMH UH(DOPMAIIMOHHBIX TEXHOJOTHH;

MHTEpeca K OOY4YEeHUI0O U TMO3HAHMIO, JIFOOO3HATEIBHOCTH, TOTOBHOCTH
U CIOCOOHOCTH K caM000pa30BaHUI0, IPOEKTHON U UCCIIE0BATENLCKOM A€ATENbHOCTH,
K OCO3HAaHHOMY BBIOOPY HANpPaBJICHHOCTU M YPOBHS 00YUEHUS B NalbHEUIIEM;

4) gpopmMupoBaHNS KyJIbTYPbI 310POBbA:

OCO3HaHMS IIEHHOCTH >KWU3HHU, OTBETCTBEHHOTO OTHOIICHHSI K CBOEMY 370pPOBBIO,
YCTaHOBKH Ha 370POBBIN 00pa3 *KU3HHU, OCO3HAHUSA MMOCIEACTBUI U HENPUATHUS BPEIHBIX
OpUBBIYEK (YHOTpPEOJEHUS aJKOrojs, HApKOTHUKOB, KypeHus), HeoOXOIuMOCTU
coOMIoIcHNUs MpaBuil OE30MaCHOCTH MpU OOpaIIeHUH C XUMHUYECKHMMH BEIIECTBAMU
B OBITY U peaJIbHOM KU3HU;

S) TPy10BOI0 BOCIIMTAHMS

UHTEepeca K MPaKTUYECKOMY M3YUYEHHIO Mpodeccuil U Tpylda pa3iIudyHOro poja,
YBOXEHUE K TPYAY M pe3yibTaTaM TPYAOBOW ACSATEIBHOCTH, B TOM YHCJIE HA OCHOBE
MIPUMEHEHUS NMPEAMETHBIX 3HAHUM M0 XUMHUH, OCO3HAHHOTO BbIOOpa MHAMBUIYATHbHON
TPAaCKTOPUM MPOJODKEHHMsI 00pa3oBaHMsl C YYETOM JIMYHOCTHBIX HHTEPECOB
U CHOCOOHOCTH K XHMMHH, OOILECTBEHHBIX WHTEPECOB M NOTPEOHOCTEH, YyCHEIIHON
npo(hecCHOHANBHON JIEATETbHOCTH U Pa3BUTHUS HEOOXOAMMBIX YMEHUH, FOTOBHOCTb
a/IalTUPOBATHCA B MPO(EeCCUOHANIBHOM cperie;

6) 3K0/10rM4eCKOro BOCIIUTAHMA:

AKOJIOTUYECKU LIENeCO00Pa3HOr0 OTHOILIEHUS K MPHUPOAE KaK MCTOYHHUKY >KU3HU
Ha 3emJle, OCHOBE €€ CYIIECTBOBAaHUS, TOHUMAaHHUSI [IEHHOCTH 3J0POBOr0 U 0€3011acCHOTO
oOpaza J>KWM3HHM, OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PU3UUYECKOMY
U TICUXUYECKOMY 370pPOBBIO, OCO3HAHUSI LIEHHOCTH COOJIIOJICHUS MpaBui 0€30MacHOTO
MOBEJICHUS TpU pabOTe ¢ BEIIECTBAMU, a TAKXKE B CUTYAIUAX, YTPOXKAIOIIUX 3/I0POBBIO
U JKU3HU JIOJICH;

CIIOCOOHOCTH MPUMEHSTHh 3HAHUS, TOJIydaeMble TP M3YYCHUH XHMUH,
JUISL PEIIEHUs 3a7ay, CBS3aHHBIX C OKPYXKAIOIIEW MPUPOJHOW CPEAOM, MOBBILICHUS
YPOBHSI 9KOJIOTUYECKON KYJIbTYpPbI, OCO3HAHUS II100aJTFHOTO XapaKkTepa dKOJIOTHIECKUX
po0JieM U MyTeH uX pelieHus MocpeICTBOM METO/I0B XUMHUH;

JKOJIOTUYECKOTO0 MBIIUIECHUS, YMEHUSI PYKOBOJCTBOBAThCS UM B MO3HABATEIILHOM,
KOMMYHHUKATUBHOM U COLMAJILHOM ITPAKTHKE.

METANPEAMETHBIE PE3YJIBTATHBI

B COCTaBE  METAlPEAMETHBIX  PE3YJIbTaTOB BBIACIIAIOT ~ 3HAYHMMBIE
18 GOPMHUPOBAHUS MUPOBO33PEHHUS O0IIEHAYyYHbIE MOHATHUS (3aKOH, TEOPUS, TPUHLIHII,
runoresa, (akT, cucTeMa, IpOLECC, IKCIEPUMEHT U JAPYroe), KOTOPbIE UCIONb3YIOTCS
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B €CTECTBEHHO-HAYUYHBIX YUEOHBIX MPEIMETaX U MO3BOJISIIOT HA OCHOBE 3HAHUN U3 ITUX
npeaMeToB (GopMUpOBaTh NPEJCTABICHHWE O IIEJIOCTHOM HAyYHOM KapTHHE MHpa,
U yHHBEpcajbHble y4eOHbIE JeHCTBUS (IIO3HABATENbHbIE, KOMMYHUKATHUBHEIE,
PETYJISTUBHBIE), KOTOpbIE o0ecreunBaroT dbopmupoBanue TOTOBHOCTH
K CAMOCTOSITEIbHOMY IIJIAHUPOBAHMIO U OCYIIECTBICHHUIO YU€OHOM 1E€ATEIbHOCTH.

ITo3HaBaTe/ibHbIEe YHUBEpPCAJbHbIE YUeOHbIEe AeilcCTBHUS
ba3oBpble JJoruueckue AeiicTBUA:

YMEHUE HUCIOJIb30BATh MPUEMBI JOTHYECKOTO MBIIUIEHUS MPU OCBOCHUU 3HAHUIA:
pPacKpbIBaTh CMBIC] XUMHUYECKUX TOHATHUU (BBIACISATh HMX XapaKTEpHBIC MPU3HAKH,
yCTaHABJIMBaTh B3aWMOCBSI3b C JPYTUMH TOHATUSMH), HWCHOJb30BAaTh ITOHSITHS
U1l OOBSCHEHHUSI OTHEIbHBIX (DaKTOB M SIBICHUM, BHIOMPATh OCHOBAHUS W KPUTEPUHU
JUIS KIacCU(UKAMK XUMHUYECKUX BEIIECTB M XUMHUUYECKUX PEaKIui, YCTaHaBIUBAThH
MIPUYUHHO-CJICACTBEHHbBIC CBSI3M MEXKIY OOBEKTaMH H3YUYEHHUS, CTPOUTH JIOTHYECKUE
paccyxaeHus (MHAYKTUBHBIC, JEAYKTHUBHBIC, IO aHAJIOTMH), MPOBOJUTH BBIBOJbBI
U 3aKJIIOUYCHMS;

YMEHHME TPUMEHSATh B  MOpollecCe  MO3HaHUA  TOHATUS  (TpeAMETHBIC
U MeTaIpeaMEeTHbIE), CHMBOJIMYECKHE (3HAKOBBIC) MOJCIH, MCIIOIb3yEeMble B XHMHH,
peoOpa3oBbIBaTh IIMPOKO MPHUMEHSEMbIE B XHMHH MOJCIBHBIC IIPEACTaBICHUS —
XUMUYECKUH 3HAK (CUMBOJI DJIEMEHTA), XUMHUUECKas (popMyia U ypaBHEHUE XUMUYECKON
peakIuu — MpU PelIeHUH y4eOHO-T03HABATENbHBIX 3a/1a4, C YYETOM 3THUX MOJEJIbHBIX
MPEJICTABICHUI BBISIBJISITh U XapaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKU H3Y4YaE€MbIX
OOBEKTOB — XHUMHYECKHUX BEHIECTB M XUMHUYECKUX PEAKIHM, BBISBIATH OOIINE
3aKOHOMEPHOCTH, MPUYUHHO-CICACTBEHHBIC CBA3W WU TMPOTHBOPEUYUS B HU3YUAEMBIX
rpoleccax u sIBICHUSX.

ba3oBble uccienoBaTeIbCKHeE JEHCTBUA:

YMEHHUE UCIOJb30BATh MOCTABICHHBIE BOIMPOCHI B KayeCTBE WHCTPYMEHTA
MO3HAHUS, a TaKXE€ B KaueCTBE OCHOBBI JJisi (DOPMUPOBAHUS TUIIOTE3bI MO MPOBEPKE
MPABUWIBHOCTH BBICKA3bIBAEMBIX CYXKJICHUN;

NpuoOpEeTeHHEe OMbITa 10 I[JIAHUPOBAHWIO, OpPraHU3allud U  MPOBEACHUIO
YYEHUYECKHUX IKCTIEPUMEHTOB, YMEHHUE HAOJI01aTh 3a XOI0M ITPOIIECCca, CAMOCTOSTEIIHLHO
MIPOTHO3UPOBATH €r0 Pe3ybTaT, (HOPMYIUPOBATH 0OOOIIICHUS U BBIBOJIBI IO PE3YJIbTaTaM
IIPOBEJICHHOTO OITBITa, UCCIICIOBAHMS, COCTABIATh OTUYET O MPOACIaHHOMN padoTe.

Pab6ora ¢ undopmanmeii:

yMEHHUE BBIONPATh, aHATU3UPOBATh U MHTEPIIPETUPOBATH HH(HOPMAITHIO PA3TUUYHBIX
BUJIOB U (OpM MpelcTaBiCHUs, IOJy4aeMyl) H3 pPa3HbIX HMCTOYHUKOB (HAy4dHO-
MONyJISIpHAsT JTUTEpaTypa XUMHYECKOTO COJEpKaHUsI, CIIPAaBOYHBIE MOCOOHS, PEeCYypChI
NHtepHeTa), KpUTUYECKHM  OICHUBATh IMPOTUBOPEYUBYID U  HEIOCTOBEPHYIO
uHdOpMaIuio;
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YMEHHE MPHUMEHSTh pPa3IMYHble METOJAbl M 3alpochl MpPU TMOUCKE U OTOOpe
uH(GOPMAIIMK U COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAUMBIX JJIsi BHIMOTHEHUS y4eOHBIX
¥ TIO3HABATENBHBIX 3a7ad OMNpPEACICHHOTO0 THUIA, MPUOOPETEHHE OIbITa B 00JACTH
WCIIONIb30BaHUsl ~ MH(POPMAIIMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTUH,  OBJaJIeHUE
KyJbTYpOH aKTUBHOTO UCTIOJIB30BAHUS PA3IMUHBIX TOMCKOBBIX CHCTEM, CAMOCTOSATEIHHO
BBIOMpATh ONTHUMAIBbHYIO (GOpMy MpeAcTaBiIeHUs HHPOpPMAIMM W WILIIOCTPUPOBATH
pelaeMble 3a7a4i HECIOKHBIMU CXeMaMU, AuarpaMMaMu, IpyruMu Gopmamu rpaduku
1 MX KOMOUHAIIUSIMH;

YMEHHE  HUCIOJIb30BaTh M aHaJU3upoBaTb B Tpolecce  yd4eOHOM
U HCCIEN0BATENbCKON JEATEIBHOCTH HH(OPMALMIO O BIIMSHUU IPOMBIIUIEHHOCTH,
CEJIbCKOIO XO35IICTBa U TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOIIEeH TPUPOIHOMN cpeapl.

KoMMmyHuKkaTUBHBIE YHUBEpPCAJbHbIE y4eOHbIE IelCTBUS:

yMEHHUE 3aJlaBaTh BOMPOCHI (B X0j€ auanora U (WiM) JTUCKYCCHUM) TIO CYIIECTBY
o0cyXmaeMoil TeMbl, (OPMYITHPOBATH CBOU TPEIIOKECHUS OTHOCHUTEIHHO BBITOJTHCHHS
MPEUTOKEHHON 3a]1a4u;

MPUOOPETEHUE OIbITa MPE3CHTAIIMA PE3YJIbTATOB BBHITIOJIHCHUS XUMHUYECKOTO
AKCIepUMeHTa (J1abopaTOPHOrO OIbITa, JIA0OpPATOPHOUW pPabOTHl MO MCCIECIOBAHUIO
CBOMCTB BEIIECTB, YYEOHOTO MTPOCKTA);

3aMHTEPECOBAHHOCTh B  COBMECTHOM CO CBEPCTHHKAMH [O3HABATEJIBHOMN
1 UCCJIEI0BATEIBCKON ACSATEILHOCTH MPU PEIICHUN BO3HUKAIOMIMX MPOOJieM HA OCHOBE
ydyeTa OOIIUX MHTEPECOB U COTJIACOBaHMS MO3UIUN (00CYX IeHUS, 0OOMEH MHEHUSIMU,
«MO3TOBBIE TITYPMbID», KOOPJIWHAIIAS COBMECTHBIX JCHCTBHUH, ONPEACICHUE KPUTEPHEB
0 OLIEHKE KaYeCTBA BBHITIOJHEHHOMN pabOThI U APYTHUE);

PerynsiTuBHbIe YHUBEpPCAJIbHbIE Y4eOHbIE IeHCTBUS:

YMEHUE CaMOCTOATEJIBHO OIpEAENATh LeId JEATEIbHOCTH, IIJIaHUPOBATH,
OCYUIECTBJISATh, KOHTPOJHUPOBATH M TPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOKO
NesATEeNbHOCTh, BBIOMpaTh Haubosnee >(PQPEeKTUBHBIE CMOCOOBI pEIICHUsS Y4eOHBIX
M TO3HABAaTENbHBIX 3aJa4, CaMOCTOATEIBHO COCTABJIATh WIH KOPPEKTHUPOBATH
MIPEVIOKEHHBIA aITOPUTM JIEUCTBUM MPU BBINOJHEHUU 3aJaHUN C yYETOM NOJIYyYEHUS
HOBBIX 3HaHUN 00 HU3y4yaeMbIX OOBEKTaX — BEIIECTBAX M pEAKLUMIX, OICHUBATH
COOTBETCTBHUE IIOJIYYEHHOTO pe3yJjbTaTa 3asBJIICHHON ILEJIM, YMEHHUE HCIIOIb30BaTh
Y aHAJIN3UPOBATh KOHTEKCTHI, IPEAJIAracMbI€ B YCJIOBUHU 3aJaHUN.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeAMeTHBIX PE3yNbTATOB MO OCBOCHUIO 00SI3aTEIBHOTO COAEpKAHUS,
YCTaHOBJICHHOTO JaHHOHM (enepanbHON pabodeil mporpaMMOi, BBIICIISIIOT: OCBOCHHBIC
oOy4arouMMuUCsl Hay4yHbIE 3HAHUSA, YMEHHUS M CIOCOObI JEUCTBUH, crnenudpuyeckue
ULl TIpeAMETHOM obOnactu «XuMUsS», BUABL ACSTENBHOCTA MO MOJIYYEHHUIO HOBOTO
3HaHUs, €r0 UHTEPIIPETALNH, TPEe0OPa30BaAHUIO U IPUMEHEHUIO B Pa3IMYHbIX YUEOHBIX
Y HOBBIX CUTYalUsX.
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K konmy oOyuenuss B 8 kiacce y oOyuaromerocss OyayT chopMupoBaHbI
CIEAYIOIINE TPEAMETHBIE PE3YIbTAThI IO XUMUHU:

pacKpbIBaTh CMBIC OCHOBHBIX XHUMHYECKUX TMOHATHI: aToOM, MOJIEKya,
XUMUYECKUN 3JIEMEHT, IMPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMECh (OAHOPOIHAS
U HEOJAHOPOJHAs), BaJECHTHOCTb, OTHOCUTEIbHAs aTOMHAs M MOJEKYJspHas Macca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJISIPHASI Macca, MaccoBasi JOJIsI XUMUYECKOTO 3JIEMEHTa
B COCAMHEHUU, MOJISIpHBIA  OOBEM, OKCHUJl, KHUCIOTa, OCHOBaHHE, COJIb,
AIEKTPOOTPUIIATEIILHOCTh, CTETICHh OKHCIICHUS, XUMUYECKasl peakius, KiacCupuKanus
peaKuuMii: peakuuu COCOUHEHHUS], PEAKIUH PA3JIOKEHHS], PEAKIUHA 3aMEIICHHS, PEaKIINH
oOMeHa, PK30- U PHJIOTEPMHUUECKUE PEaKIINH, TeIJI0BOU 3((PeKT peakiuu, siapo aroma,
AJNIEKTPOHHBIN CIIOM aToma, aToMHasi OpOuUTalb, paauyCc aToMa, XUMHUYECKas CBS3b,
MOJISIpHAsE M HEMOJISIpHAs KOBAJEHTHAas CBsA3b, MOHHAS CBS3b, MOH, KAaTHOH, AHWOH,
pacTBOp, MaccoBas J10Jig BellecTBa (IMIPOIIEHTHAs] KOHIICHTPAIIKsI) B PaCTBOPE;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHYECKUX MOHATHI U MPUMEHSTh 3TH
MOHATHS TIPU ONKMCAHUU BEILIECTB U UX MPEBPAIICHUN;

HCTIOJB30BaTh XUMHUYECKYI0 CUMBOJIUKY JUIsl COCTaBJieHUA (OpMysn BEIIECTB
Y YPABHEHUN XUMHUYECKUX PEAKIIUIL;

OTIPENICNIATh BaJCHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX, CTEIICHb
OKHCJICHHSI DJIEMEHTOB B OWHAPHBIX COCIUHCHUSX, MPUHAIJICKHOCTh BEIIECTB
K OINpeNeIeHHOMY KJacCy CO€IMHEHUW 1o ¢dopMmysaM, BHJ XUMHUYECKOW CBS3U
(KoBaJIeHTHAs! ¥ MIOHHAsI) B HEOPTAHUUECKUX COCAMHEHUSX;

packpbiBaTh cMbIc [lepuonanueckoro 3akona /[.1. MenaeneeBa: 1eMOHCTPUPOBATH
MMOHMMAaHUE MEPUOJIUYECKON 3aBUCUMOCTH CBOWCTB XMMHUYECKHX DJEMEHTOB OT HX
nonoxkenuss B Ilepuogmyeckoid cuctemMe, 3aKOHOB COXPAHEHHS MacChl BEILECTB,
MTOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYE€HUs, 3aKOHAa ABOTaIp0O; OMUCHIBATH
U XapakTepuszoBaTh Tabiuunyro (opmy Ilepuogmdeckoir CcuUCTEMbl XUMHUYECKHUX
AJIEMEHTOB: pa3iMyaTh MOHITUSl «rjaBHas noArpynmna (A-Tpymnma)» W «rmoOodHas
noarpynmna (b-rpynma)», Manble U OOJbIIME MNEPHUOJIBI, COOTHOCUTh 00O3HAUYCHUS,
KOoTOphle uMeroTcsa B Tabmuue «llepuonuueckas cucTeMa XUMHYECKUX DJIEMEHTOB
JA.N. MenaeneeBa» ¢ 4YUCIOBBIMU XAPAKTEPUCTUKAMU CTPOCHUS aTOMOB XUMHUYECKHUX
AJIEMEHTOB (COCTaB W 3apsjl sipa, 00IIee YKCIO JICKTPOHOB U pPaACIpPEICIICHUE HX T10
AIEKTPOHHBIM CJIOSIM);

KIacCU(PUIIMPOBATh ~ XMUMHYECKUE  DJEMEHTHI, HEOPTraHWYEeCKHWE  BEIIECTBa,
XUMUYECKUE peakiuu (MO YHMCIYy M COCTaBy YYacTBYIOIIMX B pPEaKIHUH BEIIECTB,
o TerioBomy 3 dexry);

XapaKTepru30BaTh (OMUCHIBATH) OOIINE XUMUYECKUE CBOMCTBA BEIIECTB Pa3IUIHBIX
KJIACCOB,  MOJTBEP)KJasl  ONHCAaHUE MpPUMEpPaMH  MOJEKYJSPHBIX  YpaBHEHUU
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHA;

MIPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX KQU€CTBEHHOI'O COCTAaBa,
BO3MO>KHOCTH MIPOTEKAHUSI XUMUYECKUX MPEBPAILCHUN B PA3TUYHBIX YCIOBUSAX;
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BBIYHUCIISATH OTHOCUTENBHYIO MOJIEKYJSIPHYIO M MOJSIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJIO0 XHMHYECKOTO 3JIeMEHTa 1Mo (opMyse COSAMHEHUS, MAaCCOBYIO JOJIIO
BEIIIECTBA B PACTBOPE, MMPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYIECKON PEaAKITUH;

MIPUMEHSATH OCHOBHBIC OTIEPAIMH MBICTUTEIIBHON JEATEILHOCTH — aHAIN3 U CHHTE3,
CpaBHEHHUE, 0000IIeHNe, CHUCTeMaTH3aIlui0, KIACCHU(PUKAIIUIO, BBISBICHUE MPUYHMHHO-
CJICICTBEHHBIX CBSI3€H — JIJI1 M3Y4YEHUS CBOMCTB BEIIECTB MU XMMHUYECKHX PEaKIIUM,
€CTECTBEHHO-HAyYHbIC METO/IbI MIO3HAHUS — HAOJIOICHUE, U3MEPECHHE, MOICITUPOBAHMIE,
HKCIIEPUMEHT (peaJIbHbIN U MBICIICHHBIN);

CJieIoBaTh MpaBWJIaM TI0JIb30BaHUS XUMUYECKOM TMOCyAoH u J1abopaTopHBIM
o0opyIoBaHMEM, a TaKXKe MpaBWjaM OOpalIeHWs C BEMIECTBAMH B COOTBETCTBUU
C MHCTPYKIIUSIMU T10 BBITIOJIHEHUIO J1a00PATOPHBIX XUMUYECKUX OMBITOB IO MOJTYYEHHUIO
U coOMpaHUI0 Ta3000pa3HbIX BEMIECTB (BOAOPOJAa M KHUCJIOPOJA), MPUTOTOBJICHUIO
PacTBOPOB C OIpPEACIICHHON MacCOBOM J0Jiel PaCTBOPEHHOIO BEIIECTBA, MIAHUPOBATH
U TIPOBOJUTH XHMMHMUYECKHE JKCIEPUMEHTHI IO PACIO3HABAHUIO PACTBOPOB IlENIOYEH
Y KUCJIOT C MMOMOUIBI0O MHAUKATOPOB (JTakMyc, (heHON(PTaIeH, METUIIOPAHXK U IPYTHE).

K xoHnmy oOydyenuss B 9 kJjacce y oOyuyaromerocs OynyT chopMupoBaHbl
CJIEIyIOIME IIPEAMETHBIE PE3YJIBTATHI IO XUMUU:

PacCKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX MOHATUN: XUMUYECKUI 3JIEMEHT, aTOM,
MOJIEKYJIa, HOH, KATUOH, aHUOH, MTPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, BAJIEHTHOCTD,
ANEKTPOOTPHULIATENIBHOCTh, CTENEHb OKUCIEHUS, XUMHUYECKas peakluus, XHMHUYECKas
CBA3b, TEIIOBOM 3((EKT peakiuu, MOJb, MOJSPHBII 00BEM, pacTBOpP, JIEKTPOJIUTHI,
HEAJIEKTPOJUTHI, JJIEKTPOJIUTHYECKAs AMCCOLMALUS, PEAKUUU HOHHOIO OOMEHa,
KaTajau3aTop, XHUMHUYECKOE€ paBHOBECHE, OOpaTUMble U HEOOpaTUMblE peaKIuH,
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU, OKUCIIUTEh, BOCCTAHOBUTEIb, OKHCIICHUE
U BOCCTaHOBJIEHHE, aJUIOTPONHs, aM(pOTEpHOCTb, XUMHUYECKasi CB3b (KOBaJECHTHas,
VMOHHAs, METAJUIMYeCcKasi), KpUCTaJUIMYecKasi peuieTka, KOppo3us METaJlIOB, CIUIABBI,
CKOPOCTh XMMHMYECKOM peaKkUuu, MpeNesbHO npomyctuMas KoHueHTpaumusa 11K
BELIECTBA;

WJUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMUYECKUX MMOHATUN U PUMEHSTh 3TH
MOHSITUS TIPU ONMCAHUU BEIIECTB U UX MPEBPALLCHUN;

UCIIOJIb30BaTh XWMHUYECKYIO CHUMBOJUKY ISl COCTaBiieHUs (OpMYJ BEIIECTB
Y YPABHEHUM XUMUYECKUX PEAKIUN;

ONpENENATh BAJEHTHOCTb W CTENEHb OKUCIEHUS XUMHUYECKHUX DIIEMEHTOB
B COEIUHEHUSX PA3IMYHOIO COCTaBa, MPHHAJIEKHOCTh BEIIECTB K OINPENCIIEHHOMY
KJIacCy coequHEeHuM mo (GopmyiaM, BUJ XUMUYECKOM CBsI3M (KOBAJIEHTHAs, MOHHAs,
MeTaJuIMuecKasi) B HEOPTaHUYECKHX COEJIMHEHMSIX, 3apsA]l HOHA [0 XHWMHYECKOU
dbopMyiie, xapakTep Cpelbl B BOAHBIX PAaCTBOPAaX HEOPTaHWYECKUX COCAMHEHUMN, THUI
KPUCTAJUIMYECKOU PEIIETKH KOHKPETHOTO BEUIECTBA;

pPaCKpbIBATh CMBICJI ITepuoanueckoro 3aKOHA J.N. MenneneeBa
U IEMOHCTPHUPOBATH €r0 MOHUMAaHUE: OMUCHIBATh U XapaKTepU30BaTh TAOIMUHYIO (hopmy
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[lepuonnueckold CUCTEMBI XMMHYECKHX OJJIEMEHTOB: pPa3iu4aTh IOHSTHUS «TJIaBHAs
noarpynmna (A-rpymnma)» U «mnobouHnas noxarpynna (b-rpymnma)», Manbie U OoJblINe
NEPHUOJIbI, COOTHOCUTH 0003HAYEHHUSI, KOTOPhIE UMEIOTCS B MEPUOAMYECKON Tabiulie,
C YHCIIOBBIMH XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB XHMHUYECKHX AJIEMEHTOB (COCTaB
U 3apsij sapa, 00111ee YUCIIO AIEKTPOHOB U paclpeieNICHUE UX MO AJIEKTPOHHBIM CIIOSM),
OOBSCHSTH OOIIHE 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB JIEMEHTOB Ml UX COCTMHEHUN
B IIpejiesiax MaJIbIX MEPUO/IOB U IIABHBIX MOJTPYIII C YYETOM CTPOEHUS UX aTOMOB;

KIIaCCU(UITMPOBATh ~ XMMUYECKHE  JJIEMEHTHI, HEOPraHWYECKHWE  BEIIECTBA,

XUMHUYECKUE peakiuu (M0 YUCIYy U COCTaBy Y4YacTBYIOIIMX B PEAKIIMU BELIECTB,
10 TerI0BOMY 3G (HEKTy, 0 UBMEHEHHIO CTETICHEN OKUCIIEHUSI XUMUUECKUX JIEMEHTOB);
XapaKTepHU30BaTh (OMUCHIBATH) OOMME M CIIEU(PUIECKUE XUMUYECKHE CBOHCTBA
MPOCTBIX U CIIOKHBIX BEIIECTB, MOJATBEPXkasi OMHCAHUE MPUMEPAMU MOJCKYJISPHBIX
Y MOHHBIX YPaBHEHUIN COOTBETCTBYIONIUX XUMUYECKUX PEAKIIUIA;

COCTABJISITh YPABHEHUS AJIEKTPOJIUTHYECKON TUCCOIMAIIMU KHUCJIOT, IeJouen
U COJICH, MOJHBbIE M COKpAICHHbIC YPAaBHEHUs PEaKluii MOHHOTO OOMEHa, ypaBHEHUS
pEeaKIniA, TOATBEPKTAOIINX CYIECTBOBAHNE TCHETHUECKOU CBS3M MEKIY BEIIECTBAMHM
Pa3TUYHBIX KIJIACCOB,;

PacKphIBaTh CYIIHOCTh OKUCIUTEIHFHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA MTOCPEACTBOM
COCTaBJICHHSI SJIEKTPOHHOTO OajaHca dTHX PEaKIni;

IIPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHUS, BOBMOKHOCTH
MPOTEKAHUS XUMHUYECKUX MPEBPAICHUI B PA3IMYHBIX YCIOBUSIX;

BBIYUCIIATh OTHOCHUTEIBHYIO MOJEKYJSIPHYIO M MOJSPHYIO MAacChl BEIIECTB,
MacCCOBYIO JIOJIO XMMHYECKOTO dJeMeHTa 1Mo (opMyse COSAMHEHHS, MACCOBYIO OO
BEIIIECTBA B PACTBOPE, MMPOBOIUTH PACUETHI TI0 YPABHEHUIO XUMUYECKON PEaKITUH;

coOoIaTh TpaBWjIa TIOJB30BAHHMS XHMHYECKOW TMOCYyJ0H W J1ab0paToOpHBIM
o0opynoBaHuEM, a TakXe IMpaBwia OOpallleHHs ¢ BElIeCTBAaMHU B COOTBETCTBUU
C MHCTPYKITUSIMU T10 BBITIOJIHEHUIO J1a00PATOPHBIX XUMUYECKUX OTBITOB I10 MOJYYSHHUIO
1 cOOMpaHUIO ra3000pa3HbIX BEUIECTB (aMMHUAaKa U YTIIEKUCIIOrO ra3a);

POBOJUTh PEaKIUU, TMOATBEPKIAIONMINE KAYeCTBEHHBIM COCTAaB Ppa3IMYHBIX
BEILIECTB: PACMO3HABATh OMNBITHBIM TMyTeM XJIOPUAOPOMUA-, HOAMUI-, KapOoHAaT-,
docdar-, cunmukar-, cyiabhar-, THAPOKCHI-HOHBI, KATHOHBI aMMOHUS ¥ HOHBI N3YYEHHBIX
METaJUIOB, TPUCYTCTBYIONINE B BOJIHBIX PACTBOPAX HEOPTaHUYECKUX BEIIICCTB;

PUMEHSTH OCHOBHBIC OTICPAIIMH MBICIMTEIILHON ACATEIBPHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHHUE, OOOOIIEHHNE, CHUCTEeMaTU3allhi0, BBISBICHUE MNPUYUHHO-CIICICTBEHHBIX
CBSI3€M — I HU3YYEHUsS] CBOMCTB BEIIECTB W XMMHUYECKUX PEAKIUH, €CTECTBEHHO-
Hay4YHBIC METO/IbI TTO3HAHUS — HAOIIOCHUE, M3MEPEHUE, MOJICITUPOBAHKE, SKCIICPUMEHT
(peayIbHBIM 1 MBICIICHHBIN ).
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8 KJIACC
HaumenoBanue
Ne KommuaectBo OCHOBHBIE BU/IBI 1€ATEILHOCTH
pa3aenoB U TEM Conepxanre oOydeHHS
n/m 9acoB 00yYarommxcst
y4eOHOro npeamera
IlepBoHaYa/ibHbIe XUMHYECKHE IOHSTHUS
1.1 XuMud — BakHas 5 ITpenmet xumMuu. Posib XMMUM B )KU3HU PackpbIBaTh CMBICIT M3Y4a€MBbIX ITOHSTHIA.
00J1aCTh YeJI0BeKa. XUMUS B CUCTEME HayK. PackpbIBaTh poib XUMHUM B TIPUPO/IC
€CTECTBO3HAHUA Tena u BeniecTBa. @U3NYECKHUE CBOMCTBA | M )KMU3HU YEJIOBEKA, €€ CBSI3b C IPYTUMU
Y MIPAKTUYECKOU BEIIECTB. ArPEraTHOE COCTOSTHUE HayKaMH.
NEATEILHOCTHU BemecTB. [lonsaTrne o MeTonax mo3HaHusa | Pa3iauuaTh yncThIe BeliecTBa U CMECH;
yeJIoBEKA B XUMHUHU. YHCThIE BENIECTBA U CMECH. OJHOPOJIHBIE K HEOJJHOPOAHBIE CMECH.

CniocoOslI pa3esieHust CMeceil.
Xumuueckuii Ikcnepumenm:
Jlemoncmpayuu.

3HaKOMCTBO C XUMHYECKOU MOCYI0MH,
C mpaBujiaMu pabOTHI B Jaboparopuu
U TIpUeMaMH 00paIleHus ¢
71a00paTOPHBIM 000PYTIOBAHUEM.
duznyueckne CBOMCTBA 00Pa3IoB
HEOPTaHWYECKUX BEIIECTB — METAJIIIOB
Y HEMETAJIJIOB.

Cnioco0nI pa3zienieHus cMecei
(punbTpOBaHUE, BHINTAPUBAHUE,
JTUCTUIUIALINSL, XpoMaTorpadust).

Paznuuate pu3ndeckue 1 XUMUIECKHUE
SIBJICHMSL.

CrnenoBaTh anrOpUTMaM HCIIOIH30BAHUS
AKCIIEPUMEHTATBLHBIX METOIOB —
HaOJII0JICHHUS U DKCIIEPUMEHTA.
Habaronathk ¥ omMChIBAaTh OOBEKTHI

TIPY TIPOBEACHHUH JIEMOHCTPAITHIA

Y TaOOPATOPHBIX OIBITOB IO U3YUCHHUIO
(U3UIECKUX CBOMCTB BEIIECTB, CIIOCOOOB
pa3/ICJICHUS] CMECEH BEIIIECTB.
[IpoBOANTE XUMHUUYECKUH SKCIIEPUMEHT
TIpH pa3ieJICHUU cMecell (Ha mpuMepe
OYHMCTKH ITOBAPEHHOMN COJIHM) B XOJI&
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JlabopamopHvie onvimol:

N3yuyenue u onucanue Gu3nIecKux
CBOMCTB 00pa31[0B HEOPraHUYECKUX
BEIIECTB.

N3yuenue cnocoOoB pasjiesieHus cmecei
(C TOMOIIIbIO MATHUTA).

IIpakmuueckue pabomoi:

Ne 1. IIpaBuna paboTsl B 1abopaTopun
U IIPYUEMBI 00pallieHus ¢ J1ab0paTOPHBIM
000pyI0BaHUEM.

Neo 2. Paznenenue cMmeceit (Ha mpuMepe
OUYHCTKHU MMOBAPEHHOU COJIN)

pakTU4ecKoi padoTsr No 2.

CrnenoBars npaBujiaM MOJIb30BaHUSA
XUMHUYECKOH MOCy 101 1 1a00paTOPHBIM
000pyI0BaHUEM, a TAKKE MPABUIIAM
00pallleHHs ¢ XUMUYECKUMHU BEIIECTBAMHU
B COOTBETCTBUU C UHCTPYKIIHUEH

IIPU BBITOJHEHUH TPAKTUYECKOMN

pabotsr Ne 1.

BricTpanBaTh pa3BepHyThIE TUCbMEHHBIE
Y YCTHBIE OTBETHI C ONTOPOU

Ha UHGOPMAIIHUIO U3 yUeOHUKA

Y CIIPaBOYHBIX MaTEPUAJIOB, TPAMOTHO
VICII0JIB30BAaTh U3YUEHHBIM TOHATUNHBIN
amnrapar Kypca XuMHH

1.2.

BemtecTBa
U XUMHUUYECKHE
peakiuu

15

ATOMBI U MOJIEKYJIbI. XUMUYECKUE
aneMeHTbl. CUMBOJIBI XUMHAYECKUX
a1eMeHTOB. [IpocThie U ClIO)KHbBIE
BEILIECTBA. ATOMHO-MOJIEKYJISIPHOE
YYEHUE.

Xumnueckas hopmyna. BareHTHOCTH
aTOMOB XUMHUYECKHX AJIEMEHTOB.
3aKOH MOCTOSIHCTBA COCTaBa BEMIECTB.
OTHOCUTENbHASI aTOMHAsI Macca.
OTHOCHUTENbHAS MOJIEKYJISIpHAs: Macca.
MaccoBas 107151 XMMHYECKOTO 3JIEMEHTA
B COCIMHEHHH.

OnpenensTe NPU3HAKH XUMHYECKUX
peaKkiuii, yCJIOBUS UX MPOTEKAHHUS.

OOBIACHATH CYITHOCTh (PU3UUECKUX

Y XUMHUYECKHX SIBJICHUH C TOUKH 3PCHHUS
aTOMHO-MOJIEKYJISIPHOTO YUCHHUSI.
KnaccuduimpoBats xummuueckue
peakuuu (1o YUCIy U COCTaBY
pearupyronmx 1 o0pazyrommxcs
BEILIECTB).

CocraBnsath (GOpMyITbl OMHAPHBIX
BEIIECTB M0 BAJICHTHOCTH H OTIPEICTISTh
BaJICHTHOCTH 1O (hopMyJiaM BEIIECTB.
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KonuuectBo BemectBa. Mok, MossipHas
Macca. BzauMocBsI3b KOJIMUECTBa, MACChI
Y YKCJIa CTPYKTYPHBIX €AUHUIL BEILIECTRA.
PacueTst mo ¢hopmynamM XUMHYECKIX
COEJTMHEHU.

duznYecKue U XUMHUYECKUE SBJICHHUS.
XuMudecKasi peakiys U ee MPU3HaAKH.
3aKOH COXpaHEHHUS MacChl BEIICCTB.
XUMUYECKHUE YPaBHECHHUS.
Knaccudukarys XuMUIECKUX peaKIuit
(coennHEHUS, Pa3IOKEHHMS, 3aMEITICHUS,
oOMeHa).

Xumuueckuii Ikcnepumenm:
Jlemoncmpayuu.

dusndeckre cBOMCTBa 00pa3IloB
HEOPTaHMYECKUX BEIICCTB — METAJIJIOB

1 HEMETaJJIOB.

OOpa3Iiel BEMIECTB KOJIUYECTBOM 1 MOJTb.
dusndeckue sBiacHUs (TIaBJISHUE BOCKa,
TasiHUE JIbJla, pAaCTUPaHUE caxapa

B CTYIIKE, KHTICHUE U KOHACHCAITHS
BOJIbI).

XHUMUYCECKHE SIBICHUS (TOPCHUE CBEYH,
MIPOKAJIMBAHUE METHOM ITPOBOJIOKH,
B3aMMOJICHCTBHUE COJIBI HITH Mejla

C COJITHOM KHUCJIOTOM).

HaOmronenue npu3HakoB MPOTeKaHUs

PaccraBnats koadGurmeHTsI

B YPaBHCHUSIX XUMUYECKHUX PEAKITHA.
HabmronaTte 1 onmuceiBaTh 00BEKTHI

IIpU IPOBEACHUU JEMOHCTpAUNA

Y Ta0OPaTOPHBIX ONBITOB.

[TpoBoUTH BRIYUCIICHHS IO (DOpMyTIaM
XUMHUYECKUX COCTMHEHUIN U ypaBHEHUSIM
XUMHAYECKUX PEAKIIHMN.

[IpuMeHSITh €CTECTBEHHO- HAyUHbIE
METO/Ibl TO3HAHUS (B TOM UHCIIe
HaOJII0/ICHKHE, MOJIETTMPOBAHNUE,
SKCIIEPUMEHT U OCHOBHBIE ONIEpallun
MBICJIUTETILHOMN NESITeIbHOCTH
(cpaBHeHue, KIaccuduKanus)
BricTpauBath pa3BepHyThIE TUCEMEHHbIE
Y YCTHBIE€ OTBETHI C OIIOPOU

Ha UHPOPMALIMIO U3 yYeOHUKA

U CIIPAaBOYHBIX MaTEpUAJIOB, FPAMOTHO
VICII0JIB30BAaTh U3YUYEHHBIM TOHATUNHBIN
amnmapar Kypca XuMuu
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XUMHUYECKUX peaKInil (pas3iokeHue
caxapa, B3auMOJCUCTBUE CEPHOM
KHUCIIOTBI C XJIOPUJIOM Oapusi, MOTydeHUE
U paznoxenue ruapokcuaa meau (1)
MIpU HarpeBaHUM, B3aUMOJICUCTBUE
xeJesza ¢ pactBopoM cosir meau (11).
OnBbITHI, WILTIOCTPUPYIOIINE 3aKOH
COXPaHEHHS MaCCHI.

JlabopamopHvie onvimol:

Co3ganne MoJieniei MOJIEKYJT
(1IapocTep:KHEBBIX ).

Onucanue GU3NIECKUX CBOMCTB
00pa310B HEOPTAaHUYECKUX BEIIECTB —
METAJIJIOB U HEMETAILIOB.
HaOmronenue ¢puzndeckux (MjaaBjieHUEe
BOCKa, TasHUE JIbJ1a) U XUMUYECKUX
(ropenue cBeuu, NpOKaJTMBaHUE METHOU
MIPOBOJIOKH) SIBJICHUH.

HaOmronenue u onvcanue nNpu3HaKkoB
MPOTEKAHUS XUMUYECKUX PEaKuid
Pa3HBIX TUIIOB.

Buvruucnenus:

OTHOCHUTEJIbHON MOJIEKYJISIPHOM MacChl
BEIECTB, MOJISIPHOW MAacCChl, MAaCChI

BCIICCTB, MAaCChl 1 KOJIMYCCTBA BCIICCTBA,

MacCOBOM JIOJIM XUMUYECKOTO JIEMEHTA
1o ¢hopmyJie COeTUHECHHUS;
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10 YPAaBHEHUSIM XUMUYECKUX PEAKIIAM:
KOJINYECTBA, MaCChl BELIECCTBA

I10 U3BECTHOMY KOJIMYECTBY, MAcce
pEareHTOB WIM POAYKTOB PEAKLIUN

Hroro no pazgeny

20

BaxxHeiimmue NMpEeaACTABUTEC/IN HCOPraHNIECCKUX BEIIECTB

2.1

Bosnyx. Kucnopon.
IlonsTue
00 okcugax

6

Bo3nyx — cmech razos. Cocras BO3IyXa.
Kucnopon — aneMeHT u nmpocroe
BellecTBO. Haxoxienne kucnopoaa

B IIpupojie, puznueckue 1 XUMUIECKUE
cBolcTBa (peakuuu ropenusi). OKCUIbI.
[Ipumenenue kucnopoaa. CriocoOsl
MOJIyYEHHS KUCTIOPOA B JJAOOpaTOpUH
U IIpoMBbIILIeHHOCTH. KpyroBopot
Kucjaopoaa B mpupoze. O30H —
AITOTpOITHAs MOAUDUKAIIHS KACTIOPO/Ia.
TemnnoBo# 3P heKT XuMHUUECKOUN peakiny,
TEPMOXUMHUYECKUE YPABHEHHUSI, IK30-

Y SHJIOTEPMUYECKHUE peakiuu. TOMIuBo:
yIoJib U METaH. 3arpsi3HEHUE BO3/yXa,
YCWJICHHE MapHUKOBOTO 3(dekTa,
pa3pylieHre 030HOBOT'O CIIOSI.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

KadecTBeHHOE orpe/iesieHre coiepKaHus
KHUCJIOpOJa B BO3IyX€E

[Tonyuenue, cobupanue, pacCrio3HaBaHHUE

Hcnonb30BaTh XUMHUYECKYIO CUMBOJIUKY
JUISL COCTaBJIeHUs (POpPMYJT BEILIECTB,
MOJICKYJISIPHBIX YPaBHEHUN XUMUYECKHIX
peakuuii ¢ yuacTueM KHUCIopoia.
XapakTepu3oBaTh (OMUCHIBAThH) COCTaB
BO3/yXa, pU3NUECKHE U XUMHUECKUE
CBOMCTBA KMCIIOPO/a, CIOCOOBI €r0
NOJTy4eHUs], MPUMEHEHHE U 3HaYCHHE
B IIPUPO/JIE U JKU3HU YEJIOBEKA.
CpaBHUBATh peaKuy TOPEHUS

U MEJUICHHOTO OKHUCIICHUS.
OOBICHATH CYIIHOCTh IKOJIOTHUYECKUX
npo0sieM, CBSI3aHHBIX C 3arpsi3HEHUEM
BO3/yXa.

CrnenoBaTh mpaBuiIaM 0€30MacHOM
paboThI B 1a00OpaTOpUH

IIPU UCTIOJIb30BAaHUU XUMUYECKOM
HoCyAbl M1 000PYIOBaHUS, a TAKKE
paBuiiaM 0OpaIeHHst C TOPIOYUMU
BEIIECTBAMH.

[1nanrpoBaTh U OCYILIECTBIISATH

25


mailto:mbousoshvoskr@sakhalin.gov.ru
http://shkolavoskr.ru/

denepanpHas padoyast nporpamma | Xumus. 8—9 kiaccsl (6a30BbIi ypOBEHb)

Y M3y4YEHHE CBOMCTB KUCIOPOa.
HaOmronenune B3auMoieiiCTBHS BEIECTB
C KHCJIOPOJIOM U YCJIOBUS
BO3HMKHOBEHUS M TIPEKPAIICHUS TOPCHUS
(moxapa).

JlabopamopHhuwiii onvim:

O3zHakomiteHHE C 00pa3iiaMu OKCUIOB

1 OIIMCAaHHUE X CBOMCTB.
Ipaxmuueckas paboma:

Ne 3. [lonyuyenue u cobupanue
KHCJIOpO/a, U3YUEHHE €T0 CBOMCTB.
Buviuucnenus:

MOJICKYJIIPHOM MacChl KUCJIOPOJa U
030Ha HA OCHOBAHUU aTOMHOM MacCChI
XUMHYECKOTO DJICMEHTA;

KOJIMYECTBA, MacChl BEIIECTBA

10 YPaBHEHUSIM XUMHUCCKUX PeaKIuit

Ha IPaKTUKE XUMUYECKHE
AKCIIEPUMEHTHI, TPOBOIUTH HAOTIOCHUS,
JIeJaTh BBIBOJIBI IO PE3YyJIbTaTaM
AKCIIEPUMEHTA MPU MPOBEICHUN
71a00paTOPHBIX OMBITOB U MPAKTUUECKON
paboTHLI.

BpIunciaTh KOIMYECTBO BENIECTBA,
00beM rasza o popmysnam.

YyacTBOBaTh B COBMECTHOM paboTe

B IpYIIIIE.

BricTpanBaTh pa3BepHyThIC THCHbMEHHBIE
Y YCTHBIE OTBETHI C OMOPOM

Ha UHPOPMALIHMIO U3 yYeOHUKA

U CIIPAaBOYHBIX MaTEpUAJIOB, IPAMOTHO
VICII0JIB30BAaTh U3YUYEHHbBI TOHATUNHBIN
arnrnapar Kypca XuMHUH

2.2

Bonopoa. [lonstue
0 KHCJIOTAX U COJSX

Bonopoxn — anemeHT u pocTtoe
BenecTBo. Haxoxaenue Bojiopoaa

B IIpupo/ie, GU3NIECKUE U XUMUIECKUE
CBOICTBA, MPUMEHEHHE, CTIOCOObI
nony4yeHust. Kucmorsl u conu.
Mounsipubrit 00beM ra30B. PacueTsl

M0 XMMUYECKUM yPaBHEHUSIM.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

[lonyuyenue, coOupanue

PackppiBaTh cMBICIT N3y4aeMbIX MTOHATHM
Y IPUMEHSITh 3TU MOHATHS IPU ONTUCAHUU
CBOWCTB BEILECTB U UX MPEBPALLICHUM.
XapakTepu3oBaTh (OMKUCHIBATH)
(du3nYecKre 1 XUMUYECKHE CBOMCTBA
BOJIOPOa, CIIOCOOBI €ro MOTyUYEeHHUS,
IPUMEHEHHUE.

Cobupatb npuOOp AJIs MOTYyUYEHUS
BOZOPOJA.

Hcnonbs30BaTh XUMUYECKYIO CUMBOJIUKY
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Y pacrio3HaBaHHE BOJIOPO/IA.
B3aumoieiicTBre BOIOPO/Ia C OKCHIOM
menu (II).

JlabopamopHhuwiii onvim:
BzaumojelicTBre KMCIIOT C MeTaJJITaMHU.
Ilpakmuuecxas paboma:

Ne 4, Tlonmyyenue u cobupanue BoJI0opoia,
W3YYEHHE €TO CBOWCTB.

Buviyucnenus:

o0BbeMa, KOJIU4YecTBa BEIIeCTBA I'a3a

10 €r0 U3BECTHOMY KOJUYECTBY
BEILIECTBA WU 00BEMY;

00bEMOB T'a30B 110 YPABHEHUIO PEAKIIUU
Ha OCHOBE 3aKOHA 00BEMHBIX OTHOIIICHUH
ra3oB

IUTS COCTaBJICHUST (hOPMYJT BEIIECTB,
MOJICKYJISIPHBIX YPaBHEHUN XUMUYECKIX
peaKiuii ¢ yaacTueM BOJI0pOa.
Brrauciaste MOJSIpHYIO MacCy BEIIECTB;
KOJIMYECTBO BEIIECTBA, 00HEM Irasa,
MaccCy BEIIEeCTBa.

[TpoBOIUTH pacyeTsl IO YpaBHEHUAM
XUMUYECKUX PEaAKIINil: KOJIMYeCTBa,
00BeMa, MacChI BEIECTBA TI0 U3BECTHOMY
KOJIMYECTBY, 00bEMY, Macce peareHTOB
VI MIPOAYKTOB PEAKIINH.

CrnenoBath npaBuiaaM O€30MacHOM
paboThI B 1ab0OpaTopuu

WCITIOJIb30BAHUY XUMHYECKOU ITOCY Bl

1 000pyI0BaHUs, a TAK)Ke MpaBUIaM
oOparieHus ¢ roploYuMHU BEIIECTBAMU

B OBITY.

[TnarupoBaTh M OCYIIECTBIATH

Ha TIPAKTUKE XUMUYECKHE
AKCIIEPUMEHTHI, TPOBOIUTH HAOTIOCHUS,
JIeaTh BBIBOJIBI 110 PE3yJIbTaTaM
IKCTIIEPUMEHTA.

VYuacTBOBaTh B COBMECTHOM paboTe

B TpyIIIIE

2.3

Bopa. Pacteopsl.
IloasTue
00 OCHOBaHUAX

duznueckue csoicTBa BoAbl. Boma kak
pacTBOpUTEIIb. XUMUYECKUE CBOMCTBA
BOJIBI.

PackppiBaTh CMBICIT H3y4aeMbIX TTIOHATHN
Y TIPUMEHSATh 3TH NIOHATHUS IIPU ONIMCAHUU
CBOWCTB BELIECTB U UX MPEBPALCHUM.
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OcHoBaHus.

PactBopsl. Ponbs pactBopoB B npupo/ie
Y B )KU3HU 4elioBeKa. KpyroBopoT BOIbI
B MIPUPOJIE. 3arpsi3HEHUE MPUPOIHBIX

BoJ. OXpaHa U OYMCTKA MPUPOIHBIX BOJ.

HacplllieHHbIE Y HEHACBHIILICHHBIE
pacTBOpbI. PacTBOPpUMOCTD BEIIECTB
B BoJie. MaccoBas J10J1s1 BEIIECTBA

B pacTBOpE.

Xumuueckuii IKcnepumenm:

Jlemoncmpayuu.

PacTtBOpeHME BEMIECTB C pa3IuyHOMI
PacTBOPUMOCTHIO.

B3anmopaeiicTBre BOJbI C METAJUIAMU
(HaTpUeM U KaJIbIIUEM).
HccenenoBanne pacTBOPOB KUCIOT

U 1IEJI0YEN C TOMOIIBIO MHAUKATOPOB.
JlabopamopHvie onvimoi
UccnenoBanre ocoOeHHOCTEN
PacTBOPEHUSI BEUIECTB C PA3IMUHON
PacTBOPUMOCTHIO.

[TpuroToBneHre pacTBOpOB

C ONPEACITCHHON MacCOBOM JOJIEH
PacTBOPEHHOIO BEIIECTBA.
IIpaxmuueckas paboma

Ne 5. IIpuroroBiieHre pacTBOPOB

C ONPEAEIICHHON MacCOBOW JOJIEU

XapakTepusoBarb GU3NYECKUE

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

CocTaBisTh ypaBHEHUS XUMUYECKHIX
peaKIMii ¢ yd4acTHEM BOJIBI.

OOBICHATDH CYIIHOCTh IKOJIOTHYECKUX
po0sieM, CBSI3aHHBIX C 3arpSI3HEHUEM
PUPOIHBIX BOJI, CIIOCOOBI OYMCTKH BOJIBI
OT NPHUMECEN, MEPHI IO OXPaHE BOJ

OT 3arps3HEHUS.

[InaHupoBaTh U OCYIIECTBISATH

Ha TIPAKTUKE XUMUICCKUE
AKCIIEPUMEHTHI, TPOBOAUTH HAOJIOICHHUS,
JIeaTh BBIBOJIBI 110 PE3yJIbTaTaM
IKCIIEPUMEHTA TP MPOBEJCHUHU
71a00paTOPHBIX OIBITOB U MPAKTUYECKON
paboTHI.

CrnenoBath npaBuaaM 0€30MacHOM
paboThI B 1a0OpaTOPUH MPU
WCIIOJIb30BaHUN XUMHYECKOMN MOCY/IbI

U 000py0BaHUSI.

[IpoBOIUTH BEIUUCIECHUS C IPUMEHEHUEM
MOHSTHUS «MaccoBasi 10J1s1 BEIIECTBA

B PacTBOpPEY.

BricTpanBath pa3BepHYThIC TUCEMECHHBIE
Y YCTHBIE OTBETHI C OIIOPOU
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pPacTBOPEHHOT'O BEIIECTBA.
Buiuucnenus:

C UCIIOJIb30BAHUEM ITOHITHS «MacCOBast
JI0JIs1 BELIECTBA B PACTBOPE»

Ha nHpOpMaIHIO U3 yudeOHMKA

U CIIPABOYHBIX MAaTE€pPUAIOB, FPAMOTHO
VCIIOJIb30BaTh N3yYECHHBIM NOHATUWHBIN
anmapar Kypca XUMHUU

24

OCHOBHBI€ KJIACCHI
HEOPraHUYECKUX
COeIMHEHUN

11

Knaccudukanus HeopraHmueckux
coenunenuid. Oxcuasl. Knaccudukarms
OKCHJIOB: c0JIeoOpa3yroliue (OCHOBHEIE,
KHCIJIOTHBIE, aM(POTEpHBIE)

U HecoJieo0pa3yrolue.

Homenknarypa okcunos. dusnueckue
Y XMMHUYECKUE CBOMCTBA OKCHJIOB.
ITomydyeHne OKCHUIIOB.

OcnoBanus. Kitaccudukanys ocCHOBaHMIA:

IIEJI0YN U HEPACTBOPHUMbBIE OCHOBAHMUSI.
Homenknatypa ocHoBanuii. usnyeckue
1 XMMHAYECKHE CBOKCTBA OCHOBAHUM.
[TosrydyeHnne OCHOBaHUM.

Kucnotsl. Knaccuduxarus Kucior.
Homenknatypa kucnor. dusnyeckue

Y XMMHAYECKUE CBOMCTBA KHUCIIOT. P
aktuBHOCTH MeTasuioB H.H. bekerosa.
[lomy4yeHne KACIIOT.

Conu. HomeHknatypa conei.
PuU3NYECKNE U XUMUYECKUE CBOMCTBA
conen. [Tonyuenue comen.
['eneTnueckas cBA3b MEKy KJIaCCaMH
HEOPraHWYECKUX COEAUHEHUM.

Knaccudummuporars nzyuaemblie
BEILIECTBA [10 COCTaBY U CBOMCTBAM.
CocraBnsaTb GOpMyJIbl OKCHJIOB, KUCIIOT,
OCHOBAaHUU, COJICH U HA3bIBATh UX

10 MEKTYHapOAHOW HOMEHKIIATYPE.
[Iporno3upoBaTh CBOMCTBA BEILIECTB

Ha OCHOBE OOIINX XUMUYECKUX CBOMCTB
U3YYEHHBIX KJIACCOB/TPYII BELIECTB,

K KOTOPBIM OHU OTHOCSITCAL.

CocTaBasTh MOJIEKYJISIPHBIE YPAaBHEHHUS
peaKuui, WIUTIOCTPUPYIOLIUX
XUMUYECKUE CBOMCTBA U CITOCOOBI
MOJTYYEHUSI BEIIECTB U3yUCHHBIX
KJIACCOB/TPYIIII, a TAKKE
MOATBEPKIAOIIUX TeHETUUECKYIO
B3aUMOCBSI3b MEXKIY HUMHU.
[Tpou3BOANTH BHIYUCICHUS

10 YPaBHEHUSIM XUMHUUECKUX PEaKIUH.
[ImaHnpoBaTH M OCYIIECTBIATH

Ha MPAKTHUKE XUMHUUYECKHUE
AKCIIEPUMEHTBHI, TPOBOIUTH HAOTIOICHUS,
JeNaTh BBIBOJIBI IO PE3YyJIbTaTaM
AKCIIEPUMEHTA MIPU MPOBEICHUN
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Xumuueckuii yIkcnepumenm:
Jlemoncmpayuu:

OO6pa31bl HEOPraHUYECKUX BEIECTB
Pa3JIUYHBIX KJIACCOB.

OnbITHI, WILTIOCTPUPYIOIINE XUMUYECKUE
CBOMCTBA KJIACCOB HEOPraHUYECKUX
BEILIECTB.

JlabopamopHvie onvimoi

Ornpenenenue pacTBOPOB KUCIIOT

Y 1IEJI0YEN ¢ TOMOIIBIO UHIUKATOPOB.
N3ydeHne B3auMOIEUCTBUS KUCIIOT

C METaJUIaMH, pEaKIUi HEUTPATA3ALINH.
BzaumoperictBre pactBopa CepHOU
KUCOTHI ¢ okcusioM Menu (II).
[TonyuyeHne HepacCTBOPUMBIX OCHOBAHUM.
BriTecHeHUEe 0JTHOTO MeTasIa APYTrUM
13 pacTBOpa COJIU.

IIpakmuueckas paboma

No 6. Pemienue skcriepuMeHTaIbHBIX
3aaa4 no TeMe «Baxueimme kinaccel
HEOPTaHUYECKUX COEAUHEHUID.
Buviuucnenusa:

10 YPaBHEHUSAM XUMHUYECKON PEaKIUu:
KOJINYECTBa BEIIECTBA, 00HEMa, MacChI
110 U3BECTHOMY KOJINUECTBY BEUIECTBA,
00BbEMy, Macce peareHToB

WJIU IPOJYKTOB PEAKIINU

71a00paTOPHBIX OIMBITOB U MPAKTUYECKHUX
pabor.

Crnenosath mpaBuiiam 0€30MaCHOM
paboThI B 1abopaTopuu

IIPY UCTIOJIb30BAaHUU XUMUIECKOM
MOCY/Ibl U 000PYI0BAHMUSI.

BricTpauBath pa3BepHyThIC TUCEMEHHBIS
U YCTHBIE OTBETHI C OTIOPOI

Ha UHGOPMAIIHMIO U3 yUeOHUKA

U CIIPABOYHBIX MAaTE€pPUAIOB, IPAMOTHO
VICII0JIB30BAaTh U3YUYEHHBIM TOHATUNHBIN
ammapar Kypca XuMuHu

Uroro no pazgeny:

30
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Ilepuoanuecknii 3axkoH u Ilepuognyeckas cucrema xumudeckux 3jaemeHToB . M. MenneseeBa. CTpoeHune aroMoB.
Xumnueckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUN

3.1

[Tepuoanueckuit
3aKOH

u [lepuonnueckas
cucreMa
XUMHUYECKHUX
AJIEMEHTOB

J1. 1. MeHneneena.

Ctpoenue atoma

7

[lepBbIie MOMBITKY KiIaccupuKanum
XUMHUYECKUX dJIeMEHTOB. [loHsaTHE

O TpyIIax CXOJHBIX 3JIEMEHTOB
(1IeJI0YHBIC U IIEIIOYHO3EMENIbHBIC
METAaJLJIbl, TAJIOTEHBI, THEPTHBIE T'a3bl).
DneMeHThI, KOTOpble 00pa3yIoT
aMmdoTepHbIe OKCUJIBI U TUAPOKCHUJIBI.
ITepnonnueckuii 3akoH. [lepuoguueckas
CUCTEMA XUMHUYECKUX DIIEMEHTOB

J.N. MenneneeBa. Koporkonepuoanas
U JUIMHHOTIEPHOIHAS (POPMBI
[Teproauyeckoil CUCTEMbI XUMUYECKHUX
anemeHToB /[.1. Menaeneesa. [lepronsl
Y rpynibl. PU3HYECKHN CMBICI
MOPSIKOBOIO HOMEpPA, HOMEPOB NIEpHOa
Y TPYIIIIBI AJIEMEHTA.

Ctpoenue atoMoB. CoCTaB aTOMHBIX
snaep. M3oromnbl. DnekTponbl. CTpoeHUE
AIIEKTPOHHBIX 000JI0UEK aTOMOB MIEPBBIX
20 XMMHUYECKHUX DJIEMEHTOB
ITeprnoauueckoi CHCTEMBI

J.N. MenneneeBa. XapakTepuCTHUKA
XUMHUYECKOTO AJIEMEHTA

TI0 €T0 NOJIO)KEHUIO B [Ieprnoanyeckoit
cucteme .M. Menneneena.
3aKOHOMEpPHOCTH U3MEHEHUS painyca

PackpbIBaTh CMBICIT IEPUOIUYECKOTO
3aKOHa.

OnuckIBaTh CTPOEHUE TAOIUIIBI
«lIepnoanueckas cucTreMa XUMUYECKUX
anemeHToB [[.M. MeHnaeneeBay.
MopnenupoBaThk CTPOEHHE aTOMa,
SHEPreTUYECKUX YPOBHEHN U TOAYPOBHEN
IIPU TTOMOIIM PUCYHKOB, JIIEKTPOHHBIX
KOH(UTypalnii U 3J1€KTPOHHO-
rpaguueckux GopMyi.

[TosicHATH (hU3UYECKUI CMBICIT
NOPSIAKOBOIO HOMEPA, HOMEPOB IEPUOA
Y TPYIIIIBI DJIEMEHTA.

XapakTepu3oBaTh XUMUYECKUE PTIEMEHTHI
IIEPBBIX TPEX MEPUOJIOB, KAJIUN, KaJIbLIUN
U UX COEAUHEHUS O MOJI0KEHUIO

B [lepronnueckont cucreme

J1.1. Menpaeneena.

OOBACHATH 00IIIME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB XUMHYECKUX
3JIEMEHTOB (U3MEHEHHUE PaJInyCOB
aTOMOB, DJIEKTPOOTPULIATEIIBHOCTH,
BAJICHTHOCTH) U UX COEAUHEHUI

B MpeJieax MajblX IEPUOJIOB U IIaBHBIX
HOJATPYIII C y4ETOM CTPOEHUS UX
aTOMOB;
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aTOMOB XMMHUYECKUX 3JIEMEHTOB,
METAJTUYECKUX U HEMETAITTUYECKUX
CBOMCTB MO TpynmaM U Mepuoiam.
3nauenue [ leproguyeckoro 3akoHa

u lleproanueckor CUCTEMbI XUMUYECKUX
AJIEMEHTOB JIJIs1 Pa3BUTHSI HAYKU U
npaktuky. [[.1. Mennenees — ydueHslit
U TPAKJIAHUH.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

B3anmoeiicTBrE rUIpOKCH I IITHKA

C pacTBOpaMM KUCIIOT U LIETOYEH.
MopenupoBaHue CTPOCHUSI MOJIEKYT
IIPY ITIOMOIIM PUCYHKOB, MOJENEN,
AJIEKTPOHHBIX U CTPYKTYPHBIX (POPMYIL.
Ta6nuna «llepuonnueckas cucrema
XUMUYECKUX 3JIEMEHTOB

JI.1. MenneneeBay.

JlabopamopHvie onvimoi
O3HakoMJIeHHE C 00pa3laMi METAJIJIOB
Y HEMETAIIJIOB

YyacTBOBaTh B COBMECTHOM paboTe

B [1ap€ WJIY TPYIIIIE.

BricTpanBaTh pa3BepHyThIE IICHbMEHHBIE
Y YCTHBIE OTBETHI C OMOPOM

Ha MH(POpMaLHUIO U3 yueOHUKA U APYTHX
MCTOYHUKOB, B TOM unciie IHTepHeTa

3.2

XHUMHUYECKasl CBA3b.
OKHUCIUTENHLHO-
BOCCTAaHOBHUTEILHBIE
peakiuu

Xumudeckas cBs3b. KoBajneHTHas
(momnsipHast ¥ HEMOJIIPHAs) CBA3b.
DIEeKTPOOTPHUIIATETLHOCTh XUMUUECKUX
snemenToB. MonHas cBsa3b. CTeneHp
okuciaeHuss. OKUCINTEILHO-
BOCCTaHOBUTEJbHbBIE peakiuu. [Tporiecchl

PackpbIBaTh CMBICIT N3y4a€MBbIX MOHSTHIA.
OnpenensaTh BUJI XMMAYECKON CBSI3U

B COCJUHCHUMU.

MonennpoBaTh CTPOCHUE MOJIEKYJT

IIpY IIOMOILY PUCYHKOB, MOJEJIEH,
AIIEKTPOHHBIX ¥ CTPYKTYPHBIX (POPMYIL.
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OKHCJIEHUS] 1 BOCCTAHOBJICHHUS.
OKuCAUTENN U BOCCTAHOBUTEIH.
XHUMUYECKUHN IKCIIEPUMEHT: U3YUEHUE
00pa3loB BeIIEeCTB METAIIIIOB

Y HEMETAJIJIOB, B3aUMOJICHCTBUE
TUAPOKCUA [IMHKA C PACTBOPAMHU KHUCIIOT
Y 1IEJ0YEH, TIPOBEJACHUE OIIBITOB,
WUTIOCTPUPYIOUTUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxuuil (ropeHue, peakuu
Pa3JIOKEHUsI, COCTUHECHUS ).
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu.

OnBITHI, WUTFOCTPUPYIOLIUE TPUMEPBI
OKHUCJINTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakuu
Pa3JI0AKEHUS], COETMHEHUS)

Hcnonb30BaTh XMMHAYECKYIO CUMBOJIUKY
JUTSI COCTaBIICHUS (POPMYIT BEIECTB,
3JIEKTPOHHOTO OajaHca peakiui.
OnpenensTh CTENEHb OKUCIICHUSI aTOMOB
XUMUYECKUX DJIEMEHTOB 110 (JopMyIam
U COCTaBJIATH (POPMYJIbI OMHAPHBIX
COCJIMHEHMH 10 CTEIICHU OKHUCJICHUS
aTOMOB XHUMHUYECKHUX DJIECMEHTOB.
OnpenensaTe OKUCIUTENb U
BOCCTAHOBUTEIL. PaccTaBisTh
KO3(PUIIMEHTHI B CXeMaX MPOCTHIX
OKHCIUTEIbHO-BOCCTAHOBUTEILHBIX
peakii METOIOM 3JIEKTPOHHOTO
OanaHca.

HaOmronaTh XUMHUYECKHE OITBITHI

10 IUIaHY, aHAJIM3UPOBATh U JIeJIaTh
BBIBOJIEL.

HUcnone3zoBate UKT niag co3panus
MOJIEJIEN, TOATOTOBKU ITPE3EHTALINM,
JIOKJIAJIOB 1O TEME.

BricTpanBaTh pa3BepHyThI€ MMCbMEHHBIC
Y YCTHBIE OTBETHI C ONTOPOU

Ha UH(OPMALIMIO U3 yUeOHUKA U JPYTUX
HMCTOYHHMKOB, B TOM uKcie MHTepHeTa

Htoro no pazaeny 15
PesepBHOE Bpemst 3
OBILEE YMCJIO YHACOB 68
I10 ITPOT'PAMME
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9 KJIACC
HaumeHnoBaHue
Ne KomauuectBo OCHOBHEIE BUJIBI 1€ATEILHOCTH
pa3/iesioB U TEM Coneprxanue o0ydeHuUs
n/m 9acoB 00yYarommxcs
y4eOHOTO0 IpeameTa

BemecTBo 1 XMMUYeCKHE peaKIUN

1.1

[loBTOpEHME

U yriayOJeHue
3HAHU OCHOBHBIX
pa3nenoB Kypca

8 Knacca

5

[Iepnonnueckuit 3akoH. Ilepuonnueckas
CHUCTEMa XMMHUUYECKHUX PJIEMEHTOB

J.1. Menneneera. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
XUMHYECKUX AJIEMEHTOB ITEPBBIX TPEX
MIEPUOJ0B, KaJusl, KAIBLIUA U UX
COE€IUHEHUU B COOTBETCTBUU

C IOJIOKEHUEM DJIEMEHTOB

B [Ilepnoanueckon cucremMe U CTPOCHUEM
UX aTOMOB.

CrpoeHue BelecTBa: BUIbl XUMAYECKOU
CBSI3U. THUITBI KPUCTAIUTMYECKUX
pPEIIETOK, 3aBUCUMOCTh CBOKCTB
BEILIECTBA OT TUIA KPUCTAJUIMYECKOU
PELIETKU U BUAA XUMUYECKON CBA3H.
Knaccudukanus u HoMeHKIIaTypa
HEOPraHUYECKUX BEIIECTB. XUMUYECKHE
CBONMCTBA BELIECTB, OTHOCAIINXCS

K Pa3JIMYHBIM KJIaCCaM HEOPTaHUYECKUX
COEAMHEHUI, TEHETUYECKAs CBS3b
HEOPraHWYECKUX BEILECTB.

XapakTepu30BaTh XUMUYECKUE JIEMEHTBI
MIEPBBIX TPEX MNEPHUOJIOB, KAIHS U KaIbIUs
10 UX MOJIOKEHUIO B [leprnoanueckoit
cucreme /1. 1. Menaeneena.
KinaccudunmpoBaTs 1 Ha3bIBaTh
HEOPTraHWYECKUE BEUIECTBA U3YUEHHBIX
KJIACCOB.

OmnwuceiBaTh 00IIME XUMUYECKHE
CBOMCTBA BEIIECTB PA3JIUYHBIX KIIACCOB,
MOATBEPkKAATh CBOMCTBA IPUMEPAMHU
MOJIEKYJISIPHBIX YPAaBHEHUM XUMUYECKUX
peaKku.

Onpenensats BUJ XUMAYECKOM CBSI3U

Y THUI KPUCTAJUTMUECKOU PEILEeTKU
BEILECTBA.

[IporHo3upoBaTh CBOMCTBA BEILIECTB

B 3aBUCUMOCTH OT X CTPOECHHS.
BricTpanBaTh pa3BepHYThIE MUCbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha MHGOPMALIHIO U3 yYeOHHUKA

Y CIIPaBOYHBIX MaTE€PUATIOB, TPAMOTHO
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Xumuyeckuii IKCnepumenm:
Jlemoncmpayuu:

03HAKOMJIEHUE C MOJAEIISIMU
KPUCTAIUTNYECKUX PELIETOK
HEOPTaHUYECKUX BEUIECTB — METAJIJIOB
¥ HeMeTaJyIoB (TpaduTa 1 aaMasa),
CJIOKHBIX BEIIECTB (XJIOPUIA HATPHS)

WCIIOJIb30BaTh U3y4YEHHBIN TOHATUHBINA
anmnapar Kypca XUMHUH

1.2

OcCHOBHBIC
3aKOHOMEPHOCTH
XAMHAYECKUX
peakuui

Knaccudukanust XuMuuecKkux peakiuii
10 Pa3JIMYHBIM [TPU3HAKAM (I10 YUCITY

Y COCTaBY yYaCTBYIOILIUX B pEaKLIUU
BELIECTB, M0 TEIIOBOMY 3 (DEKTY,

110 U3MEHEHUIO CTENIEHEN OKUCIICHUS
XUMUYECKHUX JIEMEHTOB,

10 0OPaTUMOCTH, IO YYaCTHUIO
KaTajauzaTopa). IK30-

Y SHJAOTEPMHUYECKHE PEAKIINH,
TEPMOXUMHUYECKUE YPABHEHUSI.
[ToHsTHE O CKOPOCTH XUMHUUYECKOMN
peakuuu. [TonsiTue 06 0OpaTUMBIX

¥ HEOOpaTUMBIX XUMUYECKHUX PEAKIIHSIX.
[ToHsATHE O TOMOTE€HHBIX U TE€TEPOrE€HHBIX
peakuusx. [lonsarue o karanmse.
[ToHsiTHE O XMMHYECKOM PAaBHOBECHH.
@DaKTOpHI, BIUSIONINE HA CKOPOCTh
XUMUYECKOU peaKUU 1 MOJIOKEHUE
XUMHUYECKOTO PABHOBECHS.
OKHUCTUTENEHO-BOCCTAHOBUTEILHBIE

PackpbIBaTh CMBICII N3y4a€MbIX TOHATHI
Y IPUMEHSITh 3TU MOHATHS IIPU ONMUCAHUU
CBONCTB BEILIECTB U UX NPEBPALLECHUN.
KnaccupuuupoBats XuMU4eCcKUe
pEaKIUU N0 Pa3InYHbIM IIPU3HAKAM.

VY craHaBiIMBaTh 3aBUCUMOCTH CKOPOCTH
XUMHYECKOM peakIuu OT Pa3IuyHbIX
(bakTopoB.

[Iporao3upoBaTh BO3MOKHOCTH
MPOTEKAHUS XUMUYECKUX TTPEBPAILICHUM
B Pa3JINYHBIX YCIOBUSIX.

OnpenensiTe OKUCIUTEID

1 BoccTtaHoBuTenb B OBP.

CocTaBmsATh 2JIEKTPOHHBIN OasiaHc
pEeaKIIUH.

[Tpon3BOAUTH BHIYUCIICHUS

10 XUMUYECKUM YPaBHECHHUSIM.
YyacTBOBaTh B COBMECTHOM paboTe

B Ilape WM TpyTIe.

BricTpanBaTh pa3BepHyThIE€ MUCbMEHHBIE
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peakiu, SJIEKTPOHHBIN OallaHc
OKHCITUTENBHO-BOCCTAHOBUTEIHLHOMN
peakuun. CocTaBlIeHHE YpABHEHUI
OKHCIIUTENBHO-BOCCTAHOBUTEIBHBIX
peakIuii ¢ UCMOIb30BaHUEM METO/IA
AJIEKTPOHHOTO OanaHca.

Xumuyeckuii IKCnepumenm:
Jlemoncmpayuu:

HccnenoBanue 3aBUCUMOCTHA CKOPOCTH
XUMHYECKON peaKkuuu OT BO3ACHCTBUS
pa3IUYHBIX (PAKTOPOB.

OnbITHI, WUTIOCTPUPYIOIIUE PUMEPDI
OKHCITUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakuuu
Pa3IIOXKEHHUS, COCTMHEHUS ).
Buiuucnenus:

KOJIMYECTBA BEIIECTBA, 00BEMA U MACCHI
peareHTOB WJIM MPOYKTOB MO
YPaBHEHHSIM XUMUYECKUX PEaKIUn

Y YCTHBIE OTBETHI C OIIOPOHN

Ha HHGOpMaIIHUIO U3 YIYeOHUKA

Y CIIPABOYHBIX MAaTEpUaAJIOB, IPAMOTHO
WCIIOJIb30BaTh U3yYEHHBIN TOHATUHBINA
anmnapar Kypca XUMUHU

1.3

DNEKTPONUTHYECKAS
JTUCCOITHAITHSI.
XHUMUYECKUE
peakuuu

B pacTBOpax

Teopus 3JIEKTPONTUTUYECKON
JACCOLMALINU. DJIEKTPOIUTHI

Y HEAJIEKTPOJIUTHI. KaTMOHBI, aHUOHBI.
MexaHu3M JUCCOIUAIIMN BEIeCTB

C Pa3IMYHBIMU BUJIAMH XUMUYECKOU
cBs3u. Crenenp qucconuanuu. CUiIbHbBIC
U c1a0bIe SJEKTPOIUTHI.

Peaknyn noHHOTO 0OMeEHa. Y CloBuUs

PackpbIBaTh CMBICIT U3y4aE€MbIX IOHATHH,
a TaKXe€ CMBICJI TEOPUU
ANEKTPONIUTUYECKON TUCCOLAALINH.
OOBICHATH TPUYUHBI
3JEKTPONPOBOAHOCTH BOAHBIX PACTBOPOB
BEIIIECTB, Pa3INYaTh CJIA0bIe U CUITLHBIC
AIEKTPOJIUTHI.

CocTaBATh YpaBHEHUS AUCCOIUALIAN
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MIPOTEKAHMS PEaKIMii HOHHOTO OOMEHa,
TIOJTHBIE U COKPAIllCHHbIE HOHHBIE
ypaBHeHHUs peakiuii. CBONCTBa KUCIIOT,
OCHOBAHHMH U COJIEH B CBETE
peACTaBICHUM 00 JIEKTPOTUTHUECKOM
nucconuanu. KauecTBeHHbIE peakinu
Ha WoHBI. [loHsTHE O THApPOIH3E

coJIei.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

UccnenoBanue 31eKTpONPOBOTHOCTH
pPacTBOPOB BEIIECTB, IIpoliecca
JUCCOIMAIIMY KUCIIOT, IIeI0Yeit

¥ coJIeii (BO3MOXKHO HUCIIOIh30BaHUE
BUJIEOMATEPUAIIOB).

OnbIThI, WUTIOCTPUPYIOLIKE TPU3HAKU
IIPOTEKAaHMS PEAKIIMA MOHHOTO OOMEeHa
(oOpa3oBaHue ocajka, BbIJICJICHUE Ta3a,
00pa3oBaHUE BOJIbI).

PacrniozHaBaHre HEOpPraHMYECKUX
BEIIIECTB C MOMOIIbI0 KAYECTBEHHBIX
peakiuii Ha HOHBI.

JlabopamopHmbwiii onvim:

N3ydenune npu3HaKoB MPOTEKAHUS
peaKIuyu HOHHOTO 0OMEHAa B pacTBOpax
AIEKTPOJUTOB (C 00pa30BaHUEM OCaJIKa,
BBIJIEJIEHUEM Ta3a, 00pa30BaHUEM BOJIbI).

KHCJIOT, IIEI0YeH U COJICH, OJIHbIC

U COKpaIleHHbIE HOHHBIE YPABHEHUS
XUMUYECKUX PEaKIil HOHHOTO OOMEHa,
KpaTKHE MOHHBIC YPABHEHUS MPOCTHIX
pEaKIN TUAPOIIN3A COJEH.
XapaxkTepu3oBaTh 00IIHE XUMHUECKHE
CBOMCTBA BEIIECTB PA3IMYHBIX KJIACCOB
Ha OCHOBE TEOPHUU AJIEKTPOJIUTHIECKON
JIMCCOLUALINY; TIOJITBEPKIaTh CBONCTBA
MIPUMEPAMH MOJIEKYJISIPHBIX U HMOHHBIX
YPaBHEHUN XUMHUYECKUX PEAKIIUH.
Pemiats 3xcriepuMeHTaIbHBIE 3a4a4H

10 TEME.

[InaHupoBaTh U OCYIIECTBIATH

Ha MPAKTUKE XUMHYECKHUE
HKCIIEPUMEHTHI, TPOBOIUTH HAOIIOICHUS,
JIeTIaTh BBIBOJIBI TIO pe3yJibTaTam
AKCTIIEPUMEHTA MPHU MPOBEICHUU
71a60pPATOPHBIX OIBITOB U MPAKTUYECKHUX
pabor.

CrnenoBaTh mpaBuiIamM 6€30MacHOM
paboThI B J1abopaTopuu

P UCTIOJb30BAHUU XUMUYECKON
MOCY/Ibl U 000pPYAOBaHUS.

[TpoBOANTH BBEIYUCICHUS IO XUMUYECKUM
YpaBHEHUSIM.

VYyacTBOBaTh B COBMECTHOM padoTe
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Ipaxmuueckas paboma:

Ne 1. Pemmenue 3kcriepuMeHTaIbHBIX
3a]1a4 110 TEME.

Buviuucnenus:

10 YPABHEHUSIM XUMUYECKUX peaKUnid

B IIape WU TpyTIIIE.
BricTpanBaTh pa3BepHyThI€ TUCEMEHHBIE
U YCTHBIE OTBETHI C OIIOPOI

Ha UHPOPMALIMIO U3 YUEOHUKA U APYTUX
UCTOYHUKOB UH(OPMALIUU, B TOM YHCIIE
Nurtepnera

Wroro no pazueny

17

HemeTaabl M MX COeIMHEHUA

2.1

O6mas
XapaKTepUCTUKA
XAMHAYECKUX
3JIEMEHTOB
VIIA-rpynmnsl.
["anorenst

OO6mas xapakTepUCTHKA TAJIOTCHOB.
Oco00EeHHOCTH CTPOEHHUS ATOMOB,
XapaKTEePHbIC CTEIICHU OKUCIICHUS.
CrpoeHue u pu3HIEeCKrUe CBOMCTBA
MPOCTHIX BEIIECTB — T'aJIOTE€HOB.
XUMHUYECKHUE CBOMCTBA HA IIPUMEPE
xJiopa (B3aUMOJICUCTBHE C METaJlJIaMU,
HEeMEeTaJlJIaMH, IIeJI0YaMu).
XnopoBojopoa. CossiHast KUCIOTA,
XMMHUYECKUE CBOMCTBA, MOJYYEHHUE,
npuMeHeHue. JleictBrue xaopa

Y XJIOPOBOJIOPOJIa Ha OPraHU3M
yejoBeka. BaxkHelme XJmopuabl 1 ux
HaXO0XJICHHUE B MIPUPOJIE.

Xumuyeckuui IKCnepumenm:
Jlemoncmpayuu:

OnbITH, OTpaxkaronue Gpuzndeckue

1 XMMHUYECKHE CBONCTBA raJIOTEHOB U UX
COeIMHEHUHN (BO3MOKHO HCIIOJIb30BaHHUE

OOBsICHATH 00LIME 3aKOHOMEPHOCTH

B U3MEHEHHMH CBOMCTB HEMETAJIIOB U UX
COEMHEHNH B MPENIENIax MaJIbIX
IIEPUOJIOB U TJIABHBIX MOArPYIIT
[lepunonyueckoi CUCTEMbI XUMUYECKHUX
AJIEMEHTOB C YYETOM CTPOCHHUSI X
aTOMOB.

Xapaktepu3oBaTh (PU3UYECKUE

Y XUMHYECKHE CBOMCTBA MPOCTHIX
BELIECTB raJIOT€HOB (Ha MpUMeEpE XJI0pa)
U CJIO’KHBIX BEIIECTB (XJIOPOBOIOPO/IA,
XJIOpHJIa HATPHSs), CIIOCOOBI UX
MOJIyYEHUS], IPUMEHEHUE U 3HAUCHUE

B [IPUPO/IE U )KU3HU YEJIOBEKA.
Onpenensats XJOpUI-UOHBI B paCTBOPE.
[InanupoBaTh M OCYIIECTBIATH

Ha IPAKTUKE XUMUYECKHE
HKCIIEPUMEHTBI, IPOBOAUTDH HAOIIOIEHUS,
JienaTh BBIBOJBI IO PE3YJIbTaTaM

38



mailto:mbousoshvoskr@sakhalin.gov.ru
http://shkolavoskr.ru/

denepanpHas padoyast nporpamma | Xumus. 8—9 kiaccsl (6a30BbIi ypOBEHb)

BUJICOMATEPHAIIOB).

O3zHakomIIeHHE C 00pa3aMu XJIOPHIOB
(raJIoreHu10B).

JlabopamopHhwiii onvim:

N3ydenune cBOMCTB CONSTHOM KUCIIOTBI.
[IpoBeneHre Ka4eCTBEHHBIX pPeaKIui
Ha XJIOPUJI-UOHBI.

lIpakmuueckas paboma

No 2: TlostyueHne COMTHON KUCITOTHI,
WU3YYEHHE €€ CBOWCTB.

Buiuucnenus:

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

HKCIIEPUMEHTA IPU MPOBEACHUU
71a00PATOPHBIX OIBITOB U MPAKTUYECKUX
pabor.

CnenoBaTh npaBuiiaM 6€301acHON
paboTHI B J1aOOpaTOpUH

IIPU UCTIOJIb30BAaHUH XUMUYECKON
MOCY/Ibl U 000pPYAOBaHUS.

BricTpanBath pa3BepHyThle TUCbMEHHbBIE
Y YCTHBIE OTBETHI C OIIOPOH

Ha MHPOPMALIHMIO U3 yYeOHHUKA

Y CIPAaBOYHBIX MAaTEPUAJIOB, IPAMOTHO
MCIIOJIb30BaTh U3y4YECHHBIN TOHATHIHBIN
anmnapat Kypca XMMUHU

22

Oo6mas
XapaKTePUCTHKA
XUMHUYECKHIX
AJIEMEHTOB
VIA-rpynmnsi. Cepa
U €€ COCJTMHEHUS

OO611ast XxapaKTepUCTHKA 3JIEMEHTOB
VIA-rpynmnel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEepPHbIE CTEIICHU
OKHCIIEHUS.

CrpoeHue u puznuecKkrue CBOMCTBa
MPOCTBIX BEIIECTB — KUCIOPOJA U CEPBI.
AmnoTporHbie MOAU(PUKAIIMKI KUCTIOpOaa
U cepbl. XUMUYECKUE CBOMCTBA CEPBI.
CepoBo10po/1, CTpoeHUE, PU3NUECKUe

Y XUMUYECKUE CBOMCTBA.

OKcubl cepbl Kak MPeCTABUTENH
KHCJIOTHBIX OKCHIOB.

Cepnas kucnota, hpu3ndecKue

1 XMMHUYECKHE CBOIMCTBA (00IIHe Kak

OOBCHATH 0011IME 32aKOHOMEPHOCTH

B U3MEHEHUU CBOICTB 3JIEMEHTOB
VIA-rpynnsl ¥ uX COEJUHEHU C y4ETOM
CTPOEHUS UX aTOMOB.
Xapaktepu3oBaTh (PU3UUECKUE

Y XUMUYECKHE CBOMCTBA TPOCTOTO
BEIIECTBA CEPHI U €€ COCTMHEHUI
(cepoBOIOpO/Ia, OKCUAOB CEPBI, CEPHON
KHUCJIOTHI, CyJIb(aToB), CIOCOOBI UX
MOJIy4eHUs], IPUMEHEHUE U 3HAaUCHHE
B IIPUPOJE U )KU3HU YETIOBEKA.
Onpenensars HATUYUE CYJIb(PaT-MOHOB
B PacTBOpE.

OOBACHATH CYITHOCTh SKOJIOTUYECKIX
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IPEICTaBUTEIIS KJIACcCa KUCIIOT
u crienuduyeckue). XuMUYECKUe
peakiuu, Jexaniiue B OCHOBE
MPOMBIIIIEHHOTO CITOCO0a MOJIy4eHUS
cepHoid kucioTsl. [Ipumenenue. Conn
CEpHOI KUCJIOThI, KAUECTBEHHAS PEaKIUs
Ha CyJb(aT-HuoH.

Haxoxaenue cepbl v €€ COeTUHEHU N

B pupojie. XUMUYECKOE 3arpsi3HEHUE
OKpYXaroUIen Cpeibl COCTMHEHUSIMA
cephl (KUCIOTHBIE JOXKIH, 3arpsI3HEHUE
BO3]lyXa U BOJJOEMOB), CITIOCOOBI €T0
IPEIOTBPALICHUS.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

O3HakomIieHHE ¢ 00pa3IaMu Cephl U ee
COEMHEHUSAMU (BO3MOYKHO
UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
Habmonenue npoiiecca oOyriivBaHus
caxapa IoJI ICMCTBUEM
KOHIIEHTPUPOBAHHOW CEPHOM KHCIIOTHI.
JlabopamopHvie onvimei:

N3yuyeHne XuMU4eCKUX CBOMCTB
pa30aBICHHON CEPHOM KUCIOTHI.
[IpoBeneHre kKaueCTBEHHOW peaKlK Ha
cylbdaT-uoH U HAOII0ICHUE MPU3HaKa
ee MpOoTeKaHus

po6JieM, CBI3aHHBIX C TepepaboTKOM
COEJIMHEHUI CEpBI.

[1manupoBaTh M OCYIIECTBIATh

Ha MPAKTUKE XUMUYECKHE
HKCIIEPUMEHTBHI, TPOBOJUTH HAOIIOICHUS,
JIeNaTh BBIBOJIBI 110 pe3ybTaTaM
AKCIIEPUMEHTA.

CrnenoBath mpaBuiaM 0€30MacHOM
paboThI B J1abOpaTopuu

IIPU UCTIONIb30BAaHUH XUMUYECKON
MOCYJIbl U 000PYI0BAHHUSI.

[Tpon3BOAUTh BBIYUCIICHUS

110 XUMHUYECKUM YPaBHEHUSIM.
Hcnonb30BaTh IpH BHITIOTHEHUH
y4eOHBIX 3aJaHUI TEKCThl YUYEOHHKA,
CIPaBOYHbIEC MaTepUAIbI
(ITepnonnyeckyro CUCTEMY XUMHUYECKHIX
anemenToB [I. 1. MenneneeBa, Tabmuiry
pPacTBOPUMOCTH KUCJIOT, OCHOBaHUM

U COJIEH B BOJIE, AIEKTPOXUMUYECKUHN P
HaIpPSHKEHUN METAIIOB).

Hcnonp30BaTh IpU BBIOTHEHUH
y4eOHBIX 3aJaHUM U B MPOIIECCEe
UCCIIEIOBATENbCKOM 1eATEIbHOCTH
HAYYHO-TIOMYJISIPHYIO JTUTEPATYPy
XUMHYECKOTO COJIePIKaHus, CITPAaBOYHBIC
MaTepuaisbl, pecypcel HTepHETa
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2.3

Ob6mmas
XapaKTePUCTHKA
XUMHUYECKHIX
AJIIEMEHTOB
VA-rpynmnsi.

A3ort, hochop u ux
COCTUHEHUS

OO6mu1ast xapakTepUCTHKA 3JIEMEHTOB
VA-rpynibel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHBIC CTEIICHU
OKHCJICHUS.

A30T, pacpocTpaHeHHe B IPUPOJIE,
bu3HUecKre 1 XUMUYECKHUE CBOMCTRA.
KpyroBoport azora B ipupoje.
AMMHaK, ero GU3UIECKUE K XUMUICCKUE
CBOMCTBA, TIOJIYYCHHE U IPUMCHEHHE.
Conu aMmMoHUsI, UX PUBNYECKUE

Y XUMHUYECKHE CBOMCTBA, TPUMEHEHHE.
KadecTtBeHHas peakius Ha HOHBI
aMMOHWSI.

A3OTHas KUCJIOTa, €€ MOJTyYeHHE,
(bu3NYeCcKre 1 XUMUYECKHUE CBOMCTBA
(obmIue Kak MpeAcTaBUTENs Kiacca
KHUCJIOT U crieniuduyeckue).
Hcnonbs30BaHKre HUTPATOB U COJIEN
aMMOHHUS B KQU€CTBE MUHEPAJIbHBIX
yno0peHuii. XUMUYECKOE 3arpsi3HEHUE
OKPYKarOIIEH CPEIbl COCTMHECHUAMUA
a3oTa (KHCIIOTHBIC TOK]IH, 3arps3HEHUE
BO3/1yXa, TOYBBI U BOJIOEMOB).
docdop, aIoTpoITHbIE MOAUDUKAITIH
docdopa, hpu3nIeCKre 1 XUMUICCKHE
cBorictBa. Oxcua pocdopa (V)

u QpocdopHas kucnora, GuznIecKue

OOBACHATD 0011IME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOICTB 3JIEMEHTOB
VA-rpynisl 1 UX COEUHEHU C yYETOM
CTPOCHHS UX aTOMOB.

XapaktepusoBarh (pU3UYECKUe

U XMMHYECKHE CBOWCTBA MTPOCTHIX
BElIEeCTB a30Ta U pochopa u ux
COCTMHEHHH (aMMHaKa, CoJICi aMMOHHS,
a30THOM KUCJIOTBI, HUTPATOB, OKCHUJIA
dbocdopa (V) u bochopHOit KUCIIOTHI,
dbocdaToB), cocoObI UX MOTYyUCHUS,
NPUMEHEHNE U 3HAaYCeHUE B TIPUPOIE

Y J)KU3HU YeJIOBEKa.

Onpenensate HOHBI AMMOHHUS U pocPat-
MOHBI B pacTBODE.

OOBACHATDH CYITHOCTD YKOJIOTHUECKUX
npo0JieM, CBSI3aHHBIX C HAX0XKICHUEM
coelMHeHui a3ota u pocdopa

B OKpY>Kalollel cpeae.

[1manupoBaTh M OCYIIECTBIATh

Ha MIPAKTUKE XUMUYECKUE
HKCIIEPUMEHTBHI, MPOBOIUTH HA0IIIOIEHUS,
JIeNaTh BBIBOJIBI 110 pe3yIbTaTaM
HKCIIEPUMEHTA IPU MPOBEACHUH
71a00pPATOPHBIX OIBITOB U MPAKTUYECKON
paboTHLI.

CrnenoBath npaBuiaM 0€30macHON
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U XUMHUYECKHE CBOICTBA, MOTyUYEHUE.
Ncnons3zoBanue pocdaToB B KaUeCTBE
MUHEPaTbHBIX YI0OpEHUH.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

O3HakoMJICHHE C PUZNIECKUMU
CBOMCTBaMHU a30Ta, ¢ocdopa

U UX COeAUHEHUH (BO3MOXKHO
HCIIOJIb30BaHUE BUIEOMATEPHAIIOB).
O3HakoMJIeHHE ¢ 00pa3liaMu a30THBIX
u GhochOpHBIX YI0OpEHUH.
[Tony4yenue, cobupanue, pacrio3HaBaHUE
Y U3yYEHHUE CBOMCTB aMMUAKA.
B3anMonencTere KOHIEHTPUPOBAHHOU
A30THOM KUCJIOTBI C MEABIO
(BO3MOXKHO HCTOJIb30BaHUE
BUJIEOMATEPUAIIOB).

Jlabopamopnvie onvimul:
[IpoBeneHre KaueCTBEHHBIX PEAKIINI
Ha MOH aMMOHUS U (pocdar-noH,

Y U3y4Y€HUE MPU3HAKOB UX
MPOTEKAHUSI.

Ipaxmuueckas paboma

Ne 3: TlonyueHue ammuaka, U3y4eHHe
€ro CBONCTB.

Buviuucnenus:

110 YPaBHEHUSIM XUMUYECKUX PEaKIIUil

paboTHI B 1abopaTopuu

P UCTIOJb30BAHUU XUMUYECKON
MOCY/Ibl U 000PYI0BaHUS.
[Tpou3BOANTH BBIUUCICHUS

M0 XMMUYECKUM YPABHEHUSIM.
Hcnonb30BaTh U BHINOTHEHUH
y4eOHBIX 3aJaHUI TEKCThl YUEOHHKA,
CIIPABOYHBIC MaTEPUAIIBI
(IeprOANYECKYIO0 CUCTEMY XUMUYECKUX
anemenToB JI. 1. Menaeneena, Tabiuiy
PacTBOPUMOCTHU KUCJIOT, OCHOBAHUI

Y COJIEW B BOJE, IIEKTPOXUMUUYECKUN PsIlT
HaIpsHKEHUN METaJLIOB)
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24

Ob6mmas
XapaKTEePUCTHKA
XUMUYECKHUX
AJIEMEHTOB
IVA-rpynmsl.
Yraepon

Y KDEMHUU, U UX
COCTMHECHHUS

OO6mu1ast xapakTepUCTHKA 3JIEMEHTOB
I[VA-rpynmsr. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTEPHbIE CTEIICHU
OKHCIICHUSL.

VYriepona, aniaoTponHbie MOAU(GUKAIIIH,
pacrpocTpaHeHue B IPUPOJIE,
dbu3nuecKrue 1 XMMUYECKHE CBOMCTBA.
Ancopbrusi. Kpyrooport yriepoja

B MIPUPOJIC.

Oxkcupel yraepoaa, ux puanyeckue

Y XUMHAYECKHUE CBOWCTBA, JEUCTBUE

Ha JKMBBIC OPTaHU3MBI, ITOJTYyUYCHUE

U IPUMEHEHUE. DKOJIOTUYECKHE
pOo0IeMbI, CBSI3aHHBIE C OKCHIOM
yraepoja (IV), runoresa rmodanbsHOro
MOTEIJICHUS KJIMMaTa, TapHUKOBBII

s Pexr.

VYroybHast KUCIOTA U €€ COJU, UX
dbu3nYeCKe U XUMUYECKHE CBOMCTRA,
MOJIyYEHUE U IPUMEHEHUE.
KauecTBeHnHas peakius Ha KapOOHAT-
noHbl. Mcronbp3oBanue kKapOOHATOB

B OBITY, MEJIUIIMHE, TPOMBIIIJIEHHOCTH
Y CEJIbCKOM XO35IMCTBE.
[TepBoHayabHBIC TOHATHUS

00 OpraHMYECKUX BEIIECTBAX KaK

0 COEIMHEHHUSIX yriiepoa (MeTaH, 3TaH,

OOBACHATD 0011IME 3aKOHOMEPHOCTH

B U3MECHEHUU CBOWCTB 3JIEMEHTOB
IVA-rpynmnsl ¥ uX COEIMHEHUI C Y4ETOM
CTPOCHHUS UX aTOMOB.

Xapaktepu3oBaTh (pU3UYECKUe

Y XMMUYECKUE CBOMCTBA MPOCTHIX
BEILIECTB YIJIEPOJIa U KPEMHUSI U UX
COEJIMHEHUI (OKCUIOB YTJIepOo/a,
YTOJIbHOU KUCIIOThI, KApOOHATOB, OKCH 1A
KPEMHUS1, KPeMHUEBOW KUCIIOTHI,
CUJIMKATOB), CIOCOOBI X TMOJTYYEHUS,
MIPUMEHEHUE U 3HAUYCHHE B IPUPO/IC

Y KU3HU YEJIOBEKA.

OOBICHATH TPUUYUHHO-CIICICTBEHHYIO
CBSA3b: CTPOEHUE BEIlleCTBa — CBOICTBA
— MPUMEHEHHUE — Ha TpUMepax
COEAVMHEHUH YIJIEPOA U KPEMHUSL.
OmnpenensiTe KapOOHAT- U CHIIMKAT-UOHBI
B pacTBOpeE.

OOBACHSTH CYITHOCTh KOJIOTMYECKUX
npo0JieM, CBSI3aHHBIX C HAXOXKJICHUEM
YTJIEKUCIIOTO Ta3a B OKPYKaromen
cpeze.

[ToaTBepxaaTh 0COOEHHOCTH COCTaBa
OpraHUYECKUX BELIECTB MPUMEPAMU
MPOCTBIX COEAUHEHUM (METaH, 3TaH,
ATUJIEH, allETUJIEH, 3TAHOJI, TJIMLIEPHUH,
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STHUJICH, allCTHIICH, 3TaHOJ, TJIUIEPHH,
YKCyCHasi KUCIIOTa).

[IprponHbIE ICTOYHHMKH YTIIEBOAOPOIOB
(YyroJib, MpUpPOAHBIN a3, HEQTH),
IPOJIYKTHI UX TIepepaboTku (OCH3UH),
WX POJIb B OBITY U MTPOMBIIIIICHHOCTH.
[TonsiTHE 0 OMOTOTUYECKU BAKHBIX
BEIIECTBAX: KHUpax, OeNkax, yriieBojax —
U UX POJIM B KU3HU YEJIOBEKA.
MarepuanbHOe €TMHCTBO OPTaHUYECKUX
Y HEOPTaHWYCCKUX COCTUHCHUH.
Kpemnuit, ero ¢pusnueckue

U XUMHYECKHUE CBOMCTBA, MOTyYeHUE

u npuMeHenne. CoeMHEHUS KPEMHHUS

B nipupoje. O0mue npeacTaBiacHus

00 okcune kpemaus (1V) u kpeMHueBoit
KUCJIOTE.

Cunukatsl, X UCTIOJIb30BaHKE B OBITY,
MEUITUHE, TIPOMBIIIJICHHOCTH.
Baxueimme cTpouTenbHbIE MATEPUAIIBL:
KepaMuKa, CTeKJIO, IIEMEHT, OETOH,
x)esne300eToH. [IpoGiiemsl 6e30macHOTO
UCIIOJIb30BAHUS CTPOUTEIBHBIX
MaTEPHAJIOB B TOBCEIHEBHOM KU3HH.
Xumuueckuii IKChepumenm:
Jlemoncmpayuu:

Mojaenu KpUCTAITHIECKUX PEIICTOK

YKCYCHast KHCJIOTa), B3aUMOCBSI3b
HEOPraHUYECKUX COCTUHEHHH yriiepoia
Y OPTaHUYECKUX BEIECTB.

OnuceIBaTh pOJIh OCIKOB, JKUPOB

U YTJICBOJIOB B (PYHKITMOHUPOBAHHUH
YKUBBIX OPTaHU3MOB, COCTAB IPUPOTHBIX
HCTOYHUKOB YTJIEBOJAOPOIOB, HX POJIb

B OBITY U POMBIITUIEHHOCTH.
[IpoBOIUTH BEIYMCIICHUS 110 YPAaBHECHUSIM
XUMHUYECKUX PEaAKIIH.

[TmaHupOBaTh M OCYIIECTBIATh

Ha TIPAKTUKE XUMUYICCKUC
AKCIIEPUMEHTHI, TPOBOIUTH HAOTIOICHUS,
JIeaTh BBIBOJIBI IO PE3yJIbTaTaM
DKCIIEPUMEHTA TIPH MPOBEIACHUU
71a00pPATOPHBIX OIBITOB U MPAKTUYECKHUX
paboT.

CrnenoBath mpaBuiaM 0€30MacHOM
paboThI B JlabopaTopuu

TP UCTIOJIb30BAHUN XUMUYIECKON
MOCY/Abl U 000pYAOBaHUS.
Hcronp30BaTh IPH BBITOTHEHUH
yueOHBIX 3aJJaHUI TEKCThl yueOHUKa,
CIIPaBOYHBIC MATEPHUAITBI
(ITeproguvecKyro CUCTEMY XUMHUYICCKUX
sanemenToB /1. . Menneneesa, Tabmuiry
PaCTBOPUMOCTH KUCJIOT, OCHOBAHUH
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anmasa, rpadura, QyaepeHa.
O3HaKOMIIEHHE C TTPOLIECCOM aJICOPOLIUU
PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YTJIEM U YCTPOUCTBOM
MIPOTUBOTA3a.

O3HakoMIIEHHE C TPOAYKLIHEH
CUJIMKATHOMN MPOMBIIIIIECHHOCTH
(Buneomarepuansl: ciIMKaTHAs
IPOMBIIIJIEHHOCTB ).

Mopenu MoJIeKyI OpraHMYeCKUX
BEIIECTB.

Jlabopamopmbwiii onvim:

[Tony4yenue, cobupanue, pacrio3HaBaHUE
Y M3y4YCHHE CBOMCTB YIJIEKUCIIOTO ra3a.
[IpoBeneHme Ka4eCTBEHHBIX PEeAKITUil

Ha KapOOHAT U CUJIMKAT-UOHBI

Y U3y4YeHUE MPU3HAKOB UX

POTEKaHUSI.

IIpakmuueckue pabomol:

Ne 4. Tlosmyyenue yriaekucnoro rasa,
W3YYEHHUE €T0 CBOMCTB.

Ne 5. Pemienue skCriepuMeHTAIBHBIX
3aJ1a4 110 TeMe «BakHennine HeMeTaljIbl
U UX COCIUHCHUS.

Buiuucnenus:

M0 YpaBHEHUSIM XUMUYECKUX PEaKIIUn

Y COJIEU B BOJE, DIIEKTPOXUMHUUYECKUH DS
HANpPsUKEHUH METAIIIIOB)

Hroro no pazngeny

25
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MeTayibl M X COeIMHEHHUS

3.1

OO01wue cBoicTBa
METAILIOB

OO611ast xapakTepUCTUKAa XUMUYECKUX
3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUHU UX
nosoxkenus B [lepuoanueckont cucreme
XUMHUYECKUX DJIEMEHTOB

JI.11. MenneneeBa u CTpOEHUS aTOMOB.
Crpoenue MeTaiioB. Metajnueckas
CBA3b U METAJNINYECKAs
KpUCTaJUIMYECKas peleTka.
DIIEKTPOXUMHUYECKHAN PsIJT HAITPSIKEHAN
MeTauioB. PU3NYECKUE U XUMUYECKHE
cBoOMcTBa MeTauioB. O0mIMe cnocoobl
noJiyueHust MmetajioB. [lonsTue

0 KOPpPO3UHU METAJUIOB, OCHOBHBIE
CIOCOOBI 3aIIUTHI UX OT KOPPO3UH.
Crnassl (cTanib, 4YyTryH, AIOPATIOMUHUH,
OpoH3a) U UX MPUMEHEHHE B OBITY

Y TIPOMBIIIEHHOCTH.

Xumuueckuii IKCnepumMeHm:
Jlemoncmpayuu:

OO6pasipl METAJIJIOB U CIJIABOB.
N3yueHune pe3ysbTaToB KOPPO3UU
METaJIOB (BO3MOKHO UCIOJIb30BAaHUE
BUJICOMATEPHUATIOB).

Jlabopamophvie onvimoi:
O3zHakomiieHHe ¢ 00pa3iiaMu METalioB
U CIUIaBOB, UX (DU3UUECKUMU

PackpbIBaTh CMBICI U3y9aeMbIX TOHSITHIMA
Y IPUMEHSTH 3T MOHITHS IPU ONTUCAHUH
CBOWCTB BEIIIECTB U MX MPEBPAIICHUA.
OOBACHATH 001IIE 3aKOHOMEPHOCTHU

B U3MCHEHUU CBOMCTB JICMEHTOB-
METAJIJIOB ¥ UX COCIMHEHUH C YIEeTOM
CTPOEHHS UX aTOMOB.

XapakTepu30oBaTh CTPOCHUE METAILJIOB,
o011e PU3NIEeCKUe U XUMUUECKHE
CBOICTBa METAJIOB.

XapaxkTepu3oBaTh 00IIHE CITOCOOBI
MOJTyYEHUS] METAJLIOB.

OnuceIBaTh CIOCOOBI 3aIIUTH METAJIJIOB
OT KOPpPO3UH.

CrnenoBaTh mpaBuiIamM 6€30MacHOM
paboThI B 1a00OpaTOpUu

IIPU UCTIOJIb30BAaHUH XUMUYECKON
MOCYJIbI U 000PYI0BAHMUSI.
[Ipon3BOaUTH BEIUMCIIEHUS

110 YpPaBHEHUSIM XUMHUYECKUX PEAKITUH,
€CJIA OJIUH U3 PEareHTOB COACPIKHUT
PUMECH.

YyacTBOBaTh B COBMECTHOM padboTe

B TIap€ WJIM TPYTIIIE.

Hcnonw30Bath mpu BHITIOTHEHUH
y4eOHBIX 3a/laHuM TeKCThI y4eOHUKa,
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CBOMCTBaMHU.

Buiuucnenus:

110 YPAaBHEHUSIM XUMHUUECKUX PEAKIIUA,
€CJIA OJIUH U3 PEareHTOB COACPKHUT
IpUMECH

CIIPaBOYHBIC MaTepHaIbI
(ITepponnueckyto CUCTEMY XUMUUYECKUX
sanemenTtoB [I. 1. Menaeneena, Tabmauiy
PacTBOPUMOCTH KUCJIOT, OCHOBAHUH

U COJICH B BOJIC, DJIICKTPOXUMHUYCCKHUM PsIT
HaIpPsHKCHUN METAIITIOB)

3.2

Baxueiimnme
METAaJUIBI U UX
COCTMHEHUS

16

[I{enounble METAJUIBI: TIOJIOKEHUE

B [leprnonueckon cucteme XUMUYECKUX
anemenToB .. Menneneena,

CTPOEHHE UX ATOMOB, HAXOXKJCHUE

B Iipupojic. Pu3nyecKkne 1 XUuMHUYECKUE
CBOMCTBA (Ha IpUMeEpe HATPHUS

1 kanust). OKCUIbI U TUAPOKCHUIBI HATPUS
v Kanus. [[ppuMeHeHne meI04HbIX
METAJUIOB U UX COCITUHCHUH.
[[{eroyHO3EeMENBHBIE METAJIBI MATHUI

Y KaJbIUH; TI0JIOKECHUE

B [leproanyeckor cucteMe XMMHUYECKUX
aneMmeHTOB .M. MenneneeBa, ctpoeHue
MX aTOMOB, HAXO0X/ICHUE B IIPUPO/IE.
du3nyecKrue U XMMHUYECKHUE CBOMCTBA
MarHus U KaJibliusgd. Baxxaelmnme
COCJIMHEHUS KaJbIus (OKCHU]I,
TUIAPOKCHU]I, COJH ). JKECTKOCTH BOJIBI

U CIIOCOOBI €€ yCTpaHEeHHsI.

AJFOMUHHI: TIOJIOKEHHE
B [lepnoanueckoi cucreme

OOBACHATH 00IIIME 3aKOHOMEPHOCTH

B U3MEHEHHUM CBOMCTB 3JIEMEHTOB-
METAJIJIOB U UX COCIMHEHUH B rpyImnax

C YYETOM CTPOCHHMS UX ATOMOB.
XapakTepu3oBaTh (pU3nYECKUe

U XMMUYECKHE CBOMCTBA MPOCTHIX
BEIIECTB METAJUIOB U UX COCITUHECHUN
(OKCHIOB, TUAPOKCHUJIOB, COJICH),
CITOCOOBI X TIOJIYICHUS, TPUMEHCHHE

Y 3HAUYCHHE B MIPUPOJIC U KU3HU
YyeJIoBeKa.

YcranaBnuBaTh NPUUUHHO-
CJICZICTBEHHYIO CBSI3b: CTPOCHHUE
BEILIECTBA — CBOMCTBA — IIPUMEHEHUE —
Ha NMpUMEpPax U3y4yaeMbIX BEIIECTB.
Pacmio3naBaTh ¢ TOMOIIBIO KAY€CTBEHHBIX
peakIuii HOHbI METaJUIOB: MarHus,
KaJIbLIUS, aJIIOMUHMS, LIUHKA, *Keae3a (1)
u xxenesa (III), meau (1I).

JlokaspiBaTh aM()OTEPHBIN XapaKTep
OKCHJIOB U THUJIPOKCHJIOB aJTFOMUHHUS
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XUMHUYECKHUX JIEMEHTOB
JI.11. MenaeneeBa, CTpOEHHUE aTOMa,
HaxoXXJIeHUE B ipupojie. Dusznueckue

Y XMMHUYECKHE CBOMCTBA aTFOMUHUS.
AmpoTepHbIe CBOWCTBA OKCHA

U TUAPOKCHUA ATFOMUHUS.

Keneso: monoxenue B [leproauueckoit
CHUCTEME XUMHUYECKUX AJIEMEHTOB

JI.1. MenneneeBa, CTpOEHHUE aTOMa,
HaxO0XJEeHUE B rpupoje. Puzndyeckue

1 XUMHUYECKHE CBOMCTBA KeJe3a.
Oxcuipl, THAPOKCUIBI M coJin Kese3a (1)
u xkene3a (III), ux cocras, cBoiicTBa

Y MOJy4YEeHUE.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

Oco06eHHOCTH B3aUMOJICHCTBHS OKCH/JIA
KJIBIIUSL U HATPUS C BOJOM (BO3MOXKHO
WCITOJIb30BaHUE BUJICOMATEPUAIIOB).
OxkpammmBaHue TUITAMEHT HOHAMH
HATPHS, KK ¥ KaTbIIUs

(BO3MOXXHO HCIIOJIb30BAHHUE
BUJICOMATEPHUATIOB).

HccnenoBanue cBOMCTB KECTKOM BOJbI.
[Iponecc ropenus xene3a B KUCIOPOIe
(BO3MOXXHO HCITOJIb30BAHHUE
BUJIEOMATEPHUATIOB).

U IIUHKA.

[InaHnupoBaTh U OCYIIECTBISATH

Ha NPAKTUKE XUMUYECKUE
AKCIIEPUMEHTBHI, TPOBOIUTH HAOIIOCHUS,
JIeaTh BBIBOJIBI 11O Pe3yJibTaTam
AKCIIEPUMEHTA MPU MPOBEICHUN
J1a00paTOPHBIX OMBITOB U MPAKTUYECKUX
pabor.

Crnenosath mpaBuiiam 0€30MacCHOM
paboThI B 1a0OpaTOpHUU

P UCTIOJIb30BAaHUH XUMUYECKOU
MOCY/IbI U 000PYI0BAHMUSI.
[Tpou3BOAUTH BEIYUCICHUS

10 XUMUYECKUM YPABHCHUSIM.
VYyacTBOBaTh B COBMECTHOM padoTe

B [1ap€ WJIU TPYIIIIE.

BricTpanBaTh pa3BepHyThI€ TUCHbMEHHBIE
Y YCTHBIE€ OTBETHI C OIIOPOU

Ha MHGOPMAIINIO U3 yUeOHUKA

Y CIIPAaBOYHBIX MAaTE€pPUAIOB, IPAMOTHO
VICII0JIB30BAaTh N3YYEHHBIN TOHATUHHBIN
amnmapar Kypca XuMuu

48



mailto:mbousoshvoskr@sakhalin.gov.ru
http://shkolavoskr.ru/

denepanpHas padoyast nporpamma | Xumus. 8—9 kiaccsl (6a30BbIi ypOBEHb)

JlabopamopHhvie onvimol.

[IpoBeneHne KaueCTBEHHBIX PEaKITUi
Ha MOHBI (MarHus, KaJabIlUs, AITIOMUHHS,
1MHKa, sxenesa (II) u xenesa (I1II), menu
(IT), onucanue NprU3HAKOB UX
IPOTECKAHUSI.

HccnenoBanne amoTepHBIX CBOMCTB
TUJPOKCHUIA ATFIOMUHUA U THAPOKCHIA
[IUHKA.

lIpaxmuuecxkue pabomol:

Ne 6. XKecTkocTh BOJIBI 1 METOBI €€
YCTpaHCHMUS.

Ne 7. PelieHue 3KCriepuMEHTAIBHBIX
3a7a4 o reMe «BakHenme MeTanIbl
1 MX COCIUHCHHUS.

Buiuucnenus:

110 YpaBHEHUAM XMMHUUYECKUX PEAKIIHH,
€CJIU OJIUH U3 PEareHTOB JiaH B U30bITKE
WUJIN COJICPKUT MPUMECH;

MacCOBOM JI0JIM BBIXOJ1a MTPOTYKTa
peakiuu

Nroro no pazgeny 20
XuMHA ¥ OKPYKAKOLIAs cpeaa
4.1 | Xumus 3 BemectBa u maTepuasl B IOBCEIHEBHON | XapaKTEPU30BaTh POJIb XUMUU

¥ OKpYKarorast
cpena

’KW3HH 4YejloBeKka. be3omacHoe
HUCIIOJIb30BaHME BEIIECTB U XUMUYECKUX
peakmwii B ObITy. [lepBas momonip

B Pa3IMYHBIX cepax AesITeILHOCTH
JIFOJIC, OCHOBHBIC BEIIECTBA
Y MaTepuaibl, MPUMEHIEMbIC B )KU3HU
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MPU XUMHYECKUX 0KOTax

Y OTPaBJICHUSX.

XUMUYECKOE 3arPsI3HEHUE OKPYKAIOIIEH
cpeasl (TpeaenbHas J0mycTuMast
KOHIIEHTpaIus BemecTB. Poibs xumuu

B PEIICHUH SKOJIOTHIECKHUX MPOOIIEM.
Xumuyeckuii IKCnepumenm:
Jlemoncmpayuu:

N3ydenune 06pa3iioB MaTEpUaIoB
(CTEeKJ10, CIIJIaBbl METAJIOB, MOJIMMEPHBIC
MaTepUaIbl)

COBPEMEHHOTO YEeJIOBEKa.
OOBACHATH yCIOBUS 0€3011aCHOTO
UCIOJIb30BAHUS BEIIECTB U XUMUYECKHUX
peaxiuii B ObITY.

AHaTM3UpPOBATh U KPUTHICCKU
OILICHUBATh UH(OPMAIIUIO O BIUSHUU
IPOMBIIIIEHHOCTH, CENBCKOI0 X0341CTBa,
TPAHCIIOPTA U Ap. Ha COCTOSIHUE
OKPYXaroUIEH CPEbI.

YMeTh OKa3bIBaTh MEPBYIO MOMOIIH

IPU XUMUYECKUX 05KOTaX U OTPABJICHUSIX.
[IpuHuMaTh ydyacTue B 00CYKICHUU
npo0JieM XUMUYECKON U AKOJIOTUYECKOMN
HaIpPaBJICHHOCTHU, BHICKA3bIBATh
COOCTBEHHYIO MO3UIIUIO TIO TIpodIeMe

W TpejIaraTh BO3MOXKHBIC TTyTH €€
perieHus

Uroro no pazgeny: 3
Pe3epBHOE Bpemst 3
OBILEE UMCJIIO HYACOB 68
I10 ITPOTPAMME
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IHHEPEYEHb (KOAU®UKATOP) PACITPEJAEJIEHHBIX ITO KJIACCAM
MPOBEPAEMbBIX TPEFOBAHUM K PE3YJIbTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJIbBHOM ITPOT'PAMMBI OCHOBHOTI'O
OBHLIEI'O OBPA3OBAHUA U DJIEMEHTOB COIAEP KAHUA 110 XUMHUU

B ¢enepanbHBIX M PErMOHANBHBIX MPOIEIypax OICHKHM KadecTBa 0Opa3oBaHUS
UCIIOJb3yeTCs IMepeueHb (KoaudukaTop) pacnpeieseHHbIX MO KjaccaM IMPOBEPSEMbIX
TpeOOBaHUI K pe3ysbraTaM OCBOCHHS OCHOBHOW OOpa30BaTEIBHON IPOrPaMMBI
OCHOBHOT'O 00IIIeTO 00Pa30BaHUs 1 MIEMEHTOB COACPIKAHMS 110 XUMUH.

8 KVIACC

IIpoBepsieMble TpeOOBAHUS K pe3yJibTaTaM 0CBOEHHMSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpaMMslI

Kox IIpoBepsiemMble PEIMETHBIE PE3YJIBTATHI OCBOCHHSI OCHOBHOM
MIPOBEPSIEMOTO 00pa3oBaTeIbLHON MPOrpaMMbl OCHOBHOT'O 00I111€T0 00pa30BaHUs
pe3yJbrara
1 [1o Teme: «IlepBoHaYaIbHBIE XUMUYECKUE TIOHITHS
1.1 pacKpbpIBaTh CMBICII OCHOBHBIX XHMMHYECKUX IIOHATHUWA: aToM,

MOJIEKYJIa, XMMHYECKHUH DJIEMEHT, NPOCTOE BEIIECTBO, CIIOXKHOE
BEIIECTBO, CMeCh (OJHOpPOJIHAs W HEOJHOPO/IHAs), BaJCHTHOCTH,
OTHOCUTEJIbHAST aTOMHAas M MOJEKYJsIpHas Macca, KOJUYECTBO
BEI[ECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas JOJS XHUMHYECKOTO
DJIEMEHTa B COCAMHCHUH, MOJIAPHBIN O00BEM, XMMHUYECKAs pPEaKIlus,
Kiaccuukanuys — peakiuil:  peaklMu  COCIWHEHUS,  PEeaKIHH
pa3IoKeHHs, peaxiuu 3aMeIeHHs, peaKIuu oOMeHa,
9K30- W JHAOTEPMHUYECKHE DPEaKIMH, TEeTuioBOM 3¢ EKT peakiiuw,
pacTBOp, MaccoBas JOJs BeliecTBa (IIPOLICHTHAs KOHIICHTpAIus)
B pacTBOpe

1.2 WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX TOHSATUN
Y IPUMEHATH 3TH MTOHATHS IPU ONMCAHUM BELIECTB U UX ITPEBPAILLICHUIN

1.3 HCIIOJIb30BaTh XUMHUYECKYIO CUMBOJIMKY JJISI COCTaBJICHUS (POpMYJ
BELIECTB U YPABHEHUN XMMUYECKUX PEAKIIAN

1.4 pAacKpbIBaTh  CMBICI 3aKOHOB COXPAaHEHHUSI MacChl  BEUIECTB,
MOCTOSIHCTBA COCTaBa, ATOMHO-MOJICKYJSIPHOTO YYEHUS, 3aKOHa
ABorazpo

1.5 ONMpeNeaTh BAJICHTHOCTh aTOMOB  J3JIEMEHTOB B  OHMHApHBIX
COEIMHEHUIX
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1.6

KJaccu(UIUpoOBaTh XUMHUYECKUE peakiuu (M0 YHCIy U COCTaBy
YUYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MO TEIIOBOMY 3P HEKTY)

1.7

BBIYUCIIATH OTHOCHUTCIIBHYIO MOJICKYJIPHYIO B MOJEIPHYIO MACCHhI
BCIIICCTB

1.8

BBIYUCIISITH MAaCCOBYIO JIOIO XHMMHUYECKOTO 3JIEMEHTa 10 (GopmyJie
COCIMHCHMUS,

1.9

BBIYUCIIATE MACCOBYIO JOJIFO BCUICCTBA B paCTBOPC

1.10

MPUMEHSTH €CTECTBEHHO-HAYUYHbIE METO/IbI TO3HAHUS — HAOJIIOJICHHUE,
U3MEpEHNE, MOJIETUPOBAHUE, SKCIIEPUMEHT (peabHbIM U MBICJIICHHBIH )

[To Teme: «Baxueiimme npeacTaBUTENIN HEOPraHUUYECKUX BEILIECTBY

2.1

pacKpbsIBaTh CMBICI OCHOBHBIX XUMHWYCCKUX TTOHSITHM: OKCH O, KHNCJIOTA,
OCHOBAHHC, COJIb

2.2

OIIPENEIATh NMPUHAIIEKHOCTh BEIECTB K ONPEACIEHHOMY KJIaccy
COEIMHEHUI 1o hopmyIam

2.3

KJIaCCI/I(bI/II_[I/IPOBaTB HCOPraHNYCCKUC BCIICCTBA

24

XapaKTepu30BaTh (OMUCKHIBATh) OOIIME XMMUUECKUE CBOMCTBA BEIIIECTB
pPa3IMYHBIX  KJACCOB, MOATBEpPXKJas  OMNMCAHWE NPUMEpPAMU
MOJIEKYJISIPHBIX YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX pPEaKIUi

2.5

IIPOTrHO3UPOBATH CBOMCTBA BCIICCTB B 3aBHCHUMOCTH OT HX
Ka4C€CTBCHHOI'O COCTaBad, BO3MOXHOCTH IPOTCKAHUA XHUMHWYCCKUX
npeBpameHI/Iﬁ B Pa3JIMYHBIX YCIIOBHUAX

2.6

CIENOBAaTh  MpABUJAM  IOJB30BAHUS  XMUMHUYECKOM  MOCYIIOU
U J1abopaTOpHBIM OOOPYJOBAaHUEM, a TAKXKe MpaBUIaM OOpaleHus
C BEIIECTBAMHU B COOTBETCTBUM C WHCTPYKIUSIMU TIO BBIMOJTHEHUIO
71a00paTOPHBIX XMMUYECKHUX OIBITOB MO TMOJYYECHHUIO U COOMPAHUIO
ra3oo0pa3HbIX BEIIECTB (BOAOPOJA M KHCIOPOJA), MPUTOTOBICHUIO
pacTBOPOB C ONPEAECICHHOM MacCOBOM JOJIEHW PACTBOPEHHOIO
BEILIECTBA, IUIAHUPOBATh U MPOBOJAUTh XMUMHUYECKHE SKCIIEPUMEHTHI
M0 Pacro3HAaBAHUIO PACTBOPOB IIEJIIOYEH M KHUCJIOT C IOMOIIbIO
WHIUKATOPOB (JaKMyc, peHon(TalenH, METUIIOPAHK U IPYTHE)

2.7

IMPOBOJUTD PACUCTHI 110 YPABHCHHIO XUMHYECKOM pCaKnu

ITo Teme: «llepuomnueckunii 3akoH u llepuomgmueckas cucrema
xumudeckux snaemeHTtoB .M. MenneneeBa. CTpoeHHE aTOMOB.
XumMuueckas cBsi3b. OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKIIN

3.1

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKUX MOHITHUH: SIpPO aToMma,
AIIGKTPOHHBIA CIIOW aTromMa, aTOMHAas OpOUTallb, pPaJAUyC aTroMma,
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XUMHUUYCCKas CBA3b, IOJsIpHAs M HCIOJIAPpHAs KOBAJICHTHAA CBA3b,
QJICKTPOOTPHULATCIIBHOCTb, HOHHAA CBs3b, HOH, KA4TWOH, d4dHHWOH,
CTCIICHb OKUCJICHUA

3.2

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

33

OINMCHIBaTh W XapaKTepu3oBaTh TabmmuHyr Gopmy [lepumomudeckoit
CUCTEMBI XMUMHYECKUX JJIEMEHTOB: pa3inyaTh TIOHATHS «TJaBHAs
noarpynmna (A-rpynma)» U «mobounas mnoarpymnma (b-rpymma)y,
«Majbie» U «OOJIBIITNE) TIEPUOIBI

34

packpsiBath cmbich Ilepuommnueckoro 3akona J[.M. Menneneesa:
JIEMOHCTPUPOBATH NOHUMAHUE MEPUOINYECKON 3aBUCUMOCTH CBOWCTB
XMMHYECKHX JIEMEHTOB OT UX MOJIoKeHud B [leprnoanueckon cucreme

3.5

COOTHOCUTh  O0O3HAYEeHHS, KOTOpPhIE HMEIOTCI B  TalnMIle
«[lepnonnyeckas cucTemMa XUMHUYECKUX AIIEMEHTOB
.. MenneneeBa» C YHCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHUS
aTOMOB XMMHYECKUX DJIEMEHTOB (COCTaB U 3apsjl siapa, 0011ee Yucio
AJIEKTPOHOB U pACTIPEICTICHUE UX MO JIEKTPOHHBIM CIIOSIM)

3.6

ONpENENATh  CTENEeHb  OKHUCICHHS  JJIEMEHTOB B  OMHApHBIX
COCTMHEHUIX

3.7

ONpENENATh BUJ XUMHUYECKOM CBS3M (KOBAJICHTHass W HMOHHAs)
B HEOPraHMYECKUX COEAUHEHUSX

IIpoBepsieMble 3J1eMEHTbI COAEPKAHUS

Kon [IpoBepsieMblIid AIEMEHT COAEPKAHUS
| [TepBoHauaNbHBIE XUMUYECKUE TTOHATHS

1.1 [IpeameT xumun. Posib XMMHUM B )KU3HH YEJIOBEKA. XUMUS B CUCTEME HAYK.
Tena n BemecTBa. GU3NYECKHUE CBOWCTBA BEUIECTB. ATPETaTHOE COCTOSIHUE
BEILECTB

1.2 IlonaTE 0 MeTOAax NO3HAHMSA B XMMHUHU. UMCTBIE BEIIECTBA U CMECH.
CrnocoOsI paszjeneHust cMeceit

1.3 ATOMBI UM MOJEKyJbl. XHWMHYECKHE 3IeMEHTbl. CHUMBOJIBI XUMHUYECKHX
aneMeHTOB. lIpocTele M ClOXKHBIE BelIECTBA. ATOMHO-MOJIEKYJIIPHOE
YUEHHE

1.4 Xumuueckas (opmyna. BajaeHTHOCTP aTOMOB XUMHUYECKUX DJIEMEHTOB.

3aKOH MOCTOSHCTBA COCTaBa BCHICCTB. OTHocHTeIbHAs aTOMHas Macca.
OTtHOCHUTENbHAS MOJICKYJSIpHAasA Macca. MaccoBas JO0JII XHUMHYCCKOI'O
9JICMCHTA B COCAMHCHHUH
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1.5

Komungectso Bemectsa. Monb. MossipHas Macca. B3auMoCBsA3b KOJIMUECTBA,
MacChl ¥ YHUCJA CTPYKTYpPHBIX €IWHUI] BemecTBa. PacueTsl mo dopmynam
XUMHAYECKUX COCTUHEHUN

1.6

duznyeckre U XUMUICCKUE SIBIICHUS. XUMHYECKasi PEaKIus U €€ MPU3HaAKHU.
3aKOH  COXpaHEHHS MacChl  BEIIECTB. XUMHUYECKHE  ypaBHEHUS.
Knaccudukanus XuMUYecKUx peakiui  (COCOWHEHUs, Pa3I0KEHUS,
3aMeleHus, 0OMeHa)

1.7

XUMUYECKUN OKCHEPUMEHT: 3HAKOMCTBO C XUMHYECKOM IIOCYAOH,
C TmpaBWwiIaMH paboThl B JabopaTopuu MW TpHEMaMH OOpalleHUs
c JlabopaTOpHBIM OOOPYAOBAHHWEM, HM3YyUYEHHUE U OIHCAHUE (PUINYECKUX
CBOMCTB 00pa3I[0B HEOPraHWYECKUX BEIIECTB, HAOMIOACHUE (PU3MUECKUX
(naBneHUE BOCKa, TasHUE JbJa, PACTHpAHHUE caxapa B CTYIKE, KUIIEHUE
U KOHJIEHCAIUsl BOJbI) M XUMHYECKHX (TOpEHHE CBEYH, MPOKaIUBAHHUE
MEIHOM TMPOBOJIOKH, B3aUMOJACHCTBHE MeJa C KHUCIOTON) SBJICHUH,
HaOJIIOJIEHNE U OINKCAaHUE IMPU3HAKOB NPOTEKAHUS XUMUYECKUX PEAKIIHM
(pa3noxeHue caxapa, B3aMMOJECICTBUE CEPHOM KUCIIOTHI C XJIOPUAOM Oapusl,
paznoxenue tuapokcuaa meau (II) mpu HarpeBaHuu, B3aUMOJICHCTBUE
xene3a ¢ pacrBopoM conu meau (II), usyuenme crnocoGoB pasneneHus
cMmecel (C MOMOUIBI0 MarHuTa, GUIbTPOBAHKE, BIApUBAHUE, JUCTUILIALINSL,
xpomatorpadus), IpOBEJCHUE OYUCTKH IOBAPEHHOW COJM, HAOIIO/IEHUE
U OIMCaHUE PEe3yJbTAaTOB IMPOBEACHUS OMNbITA, WIUTHOCTPUPYIOLIETO 3aKOH
COXpaHEHUsI MaCChl, CO3/IaHNE MOJEINIE MOJIEKYJI (IIapOCTEPIKHEBBIX )

Baxueimme npeacTaBUTENN HEOPTaHUYECKUX BELIECTB

2.1

Boznyx — cmech razos. CocraB Bozayxa. Kuciaopona — 3yeMeHT U mpocToe
BemecTBo. HaxoxkaeHue kucimopoaa B Ipupoe, GU3NIecKne H XUMUYECKHE
cBoiicTBa (peakuuu ropenusi). Oxcumpl. [Ipumenenue kuciaopoaa. Criocoos
MOJIYYCHHUST KHUCTIOpOoaa B Ja0OpaTOpUH M MPOMBIIIIEHHOCTH. KpyroBopoT
Kuciopoza B mpupoae. O30H — aJuToOTponHast MOAU(PUKALINS KUCIOPOIa

2.2

TernoBo#t 3pPexT XUMUIECKON peakiuy, TEPMOXUMHUUYECKHE YPaBHEHHSI,
9K30- U SHJIOTEPMUYECKHUE peaklnu. TOIIMBO: Yrojib U METaH. 3arpsi3HEHHE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 deKTa, pa3pylieHue 030HOBOrO CIOs

23

Bogopon — »nemeHT W mipoctoe BemiectBO. HaxokaeHwe Bomopona
B IIpupojie, (GU3NYSCKUE U XUMHUYSCKHE CBOMCTBA, IPUMCHEHHE, CIIOCOOBI
nosyyeHus. Kucinotsl u comu

24

Mousipablit 00beM ra30B. PacyeTsl 1o XUMHUYECKUM ypaBHEHUSIM

2.5

dusnyeckrue CcBoWcTBa BoAbl. Boma kak pactBoputenb. PacTBOpHI.
HacepilieHHble W HEHACBIIEHHBIE PACTBOPbL. PacTBOpUMOCTH BELIECTB
B BoJIe. MaccoBas J10J1s1 BEILIECTBA B paCTBOPE. XUMUYECKHE CBOMCTBA BO/IBI.
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OcHoBaHus. Posb pacTBOPOB B IpUPOJE U B )KU3HU YenoBeka. Kpyrosopor
BOABl B MpHUpoAE. 3arpsA3HEHUE NPUPOIHBIX BoA. OXpaHa M OUYMCTKA
IPUPOAHBIX BOJ

2.6

Knaccudukanus veopranmdeckux coenunennii. Oxcuanl. Knaccudukarms
OKCHUJIOB: coJieoOpa3yromue (OCHOBHBIE, KHCIOTHBIE, aM(OTEpHBIE)
u  HecojeoOpasyromue. Homenkmatypa  okcugoB.  Dusmyeckue
U XUMHYECKHe cBOMCcTBa okcuaoB. [lonyuenue okcuaon

2.7

OcnoBanusa. Knaccudukainus OCHOBaHHW: IIETOYM W HEPACTBOPUMBIS
ocHoBaHus. HomeHnkiarypa ocHoBaHUW. DPU3NYECKHE U XHUMHUYECKHE
CBOMCTBAa OCHOBaHUU. [lonydyeHrne 0OCHOBaHUM

2.8

Kucnorel. Knaccudukanus kucinor. Homenknatypa kucior. dusnueckue
1 XUMHYECKHE cBoicTBa KUcaoT. Pan aktuBHocT MeTajuioB H.H. bekerosa.
[TonydeHnue KucioT

29

Conu. HomeHknatypa cosneil. @u3ndecKkue U XMMHYECKHUE CBOMCTBA COJIEH.
[Tonyuenue coineit

2.10

I'eneTnueckas CBA3b MCXKAY KiIaCCaMHU HCOPIraHNYCCKHUX COGI[I/IHGHI/Iﬁ

2.11

XAMUYECKUM OKCIIEPUMEHT: KA4ECTBEHHOE OIPEACICHUE COIEPKAHUS
KHCJIOpOJIa B BO3/1yXe€, MOIy4eHHEe, COOUpaHue, paclio3HaBaHUE U U3YUYECHUE
CBOWCTB KHUCIIOPOAA, HaOJII0ICHHE B3aUMOJICHUCTBUSA BELIECTB
C KHUCJIOpPOJOM H YCIIOBHSI BO3HUKHOBEHHS W MPEKpalICHUS TOPEHUs
(moxapa), o3HaKOMJIEHHE ¢ 00pa3llaMHU OKCHJIOB M ONHMCAaHHE UX CBOMCTB,
HOoJlydyeHue, coOMpaHue, paclio3HaBaHUE M H3yUYEHUE CBOICTB BOJIOpPOAA
(ropenue), B3aumozeiicteue Bojgopoaa ¢ okcuaom menu (II) (BozmoxkHO
WCTIOJBL30BAaHUE BHJACOMATEPHUAIOB), HAOJIOJCHUE OOpa3loB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIIEOBAaHUE OCOOCHHOCTEN pACTBOPEHUS BELIECTB
c pa3IMYHON PacTBOPUMOCTEIO, MIPUTOTOBJICHUE pacTBOpOB
C  ONpPENEICHHOM  MAacCOBOM  JOJ€H  PaCTBOPEHHOrO  BEILECTBA,
B3aMMO/JICHCTBUE BOJbI C METAJNIaMHU (HATPUEM M KaJbIlMeM) (BO3MOXKHO
HCIIOJIb30BAaHUE BUJEOMATEPUAIOB), ONPEIEIECHUE PaCTBOPOB KHUCIOT
U IIeJoYed C TMOMOIIBI0 HHIUKATOPOB, HCCIEIOBaHUE O00pasIoB
HEOPTaHWYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOJIOJCHHE W3MECHEHUS
OKpacKM HWHJHMKATOPOB B pPacTBOpax KHUCJIOT U IIEJOYeil, H3y4YeHHE
B3auMoercTBus okcuaa meau (I) ¢ pactBopoM cepHOM KUCIOTHI, KUCIOT
C MeTaUlaMHM, pEaKUMM HEUTpaau3aluM, II0Jy4eHUE HEepPacTBOPUMBIX
OCHOBAHWM, BBITECHEHHE OJHOI0 METajla JPYTMM H3 pacTBopa COJIH,
pelIeHre SKCIepUMEHTANbHBIX 3a1ad Mo Teme «BaxHelmue Kiacchl
HEOPTraHUYECKUX COEAUHEHUID
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[lepuonuueckuii 3akon u Ilepuoanueckast cucreMa XMUMHUYECKUX JIEMEHTOB
J.1. MenpneneeBa. CtpoeHrue aToMOB. XUMHU4YECKasl CBsi3b. OKUCIUTEIBHO-
BOCCTAaHOBUTEJbHBIE PEAKIINU

3.1

[lepBble TOMBITKM KIAcCU(DHUKAIMA XUMHUYECKHX dJeMeHTOB. I[loHsTHe
O Tpymnmax CXOJHBIX JJIEMEHTOB (IEJIOYHbIE M MIEJIOYHO3EMEIbHbBIC
METaJUTbl, TAJIOTCHBI, WHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOPBIC OOpPa3yrOT
aM(pOTEPHBIC OKCUIBI U THAPOKCHUIBI

3.2

Ilepnognyeckuit 3akoH. [leproanueckas cucteMa XUMUYECKUX JJIEMEHTOB
JH.N. MenneneeBa. KopotkomepuogHas u JJIMHHONEpUOAHAS (HOPMBI
Ilepuoanyeckoilt cucreMbl xumudeckux sneMeHToB J[.MI. Mennaeneena.
Ileproner u rpynnsl. U3nUecKuil CMBICI MOPSAIKOBOTO HOMEPA, HOMEPOB
[IEPUOJA U TPYIIIBI DJIEMEHTA

33

Crpoenne atomoB. CocTtaB aTOMHBIX siAep. M30Tomnbl. Dnektponsl. CTpoeHue
AJEKTPOHHBIX 000JI04EeK aTOMOB TEpBbIX 20 XUMHUUYECKUX DIJIEMEHTOB
Ilepuomnueckon  cucrembr .M.  MengeneeBa.  XapakTepucTHKa
XMMHUYECKOTO 3JIEMEHTA MO €ro nojoxeHuto B lleproanueckoin cucreme
JI.1. MennaeneeBa

34

3aKOHOMEpPHOCTU HU3MEHEHHUs pajuyca aTOMOB XHUMHUYECKHX 3JIEMEHTOB,
METALTMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO TpymnnaM U NEpUoaM.
3nauenne Ilepuommueckoro 3akoHa u llepuognyueckol  CHCTEMBI
XMMHUYECKUX JIEMEHTOB JUISI pa3BUTHsI Hayku U nipaktuku. [[.1. Mennenees
— YUYEHBIN U TpaXk1aHUH

3.5

Xumuyeckasi cBs3b. KoBasieHTHast (TOJiipHAsi W HETOJISIPHAsi)  CBA3b.
DIIEKTPOOTPULIATETBHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAas CBSI3b

3.6

Crenenp OKHUCJICHHAI. OKHCIUTENHHO-BOCCTAHOBUTEILHBIC pPCaKIuu.
Hpoueccm OKHCJICHHMS M BOCCTAaHOBJICHUS. OKHCIIMTENN U BOCCTAHOBUTEIIN

3.7

XVMMHUYECKUI DKCIEPUMEHT: W3yuyeHHEe OO0OpaslloB BEIIECTB METaUIOB
Y HEMETAJUIOB, B3aUMOJICHCTBUE TUAPOKCH/IA [IUHKA C PACTBOPAMU KHUCIIOT
U IIeJ0Yei, TMPOBEACHUE OIBITOB, WUIIOCTPUPYIOUIUX  MPUMEPHI
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ peakiuuid  (TopeHue,  peakuuu
Pa3JIOKEHUSI, COCTUHECHMUS )
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9 KITIACC
IIpoBepsieMble TPeOOBaHUSA K Pe3y/IbTATAM OCBOEHHS OCHOBHOI 00pa30BaTe/IbHOI
NPOrpamMMbl
Kon IIpoBepsiemMble pEeIMETHBIE PE3YJIBTATHI OCBOCHHSI OCHOBHOM
MIPOBEPSIEMOTO 00pa30BaTeNbHOM MPOTpaMMBbl OCHOBHOTO O0IIET0 00pa30BaHHUs
pesynbTara
| [To Teme: «BemecTBO U XUMHAYECKAsL PEAKLIHS
1.1 pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX TIOHSTUW: pacTBOP,
AIEKTPOJIUTBI, HEIJIEKTPOIUTHI, AJIEKTPOJIUTHYECKAS THUCCOLUALIMS,
peakiuu MOHHOTO OOMEHAa, KaTaJn3aTop, XMMUYECKOE PaBHOBECHE,
oOpaTuMbIe 151 HEeoOpaTuMbIe peakuuu, OKHCIIUTEIIBHO-
BOCCTAHOBUTEJIBHBIE  PEAKIMH, OKHUCIUTENb, BOCCTAHOBUTEIIb,
OKHCJICHUE U  BOCCTAHOBJICHHE, aJJIOTpOmusi, amM{OTEpPHOCTH,
XUMHUYECKasi CBs3b  (KOBAJCHTHAsl, HOHHAs, MeETaJUTH4YecKas),
KPUCTAJUINYECKAsl PEIIETKA, CIUIABbI, CKOPOCTh XUMHUYECKON PeaKIu
1.2 WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHUMHUUYECKHX IOHSATUN
Y IPUMEHSTh 3TU OHITHS MIPU ONMCAHUU BEILIECTB U UX MPEBPALLICHUN
1.3 COCTaBJISITh YPABHEHUS JJIEKTPOJUTHYECKOW OUCCOLMALIAN KHUCIIOT,
LIEJIOYEN M COJICH, MOJIHBIE M COKPAILICHHBIE YPAaBHEHHS PEaKLIHM
MOHHOTO OOMeHa
1.4 PaCKpBIBATh CYHUIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEaKIUi
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajaHCca ITHX peaKiui
1.5 IIPOBOJIUTH PACYETHI [0 YPABHEHUIO XUMUYECKOU PEAKIIUU
2 IIo Temam: «Hemeramnsl m uX coeguHeHUss» U «MeTammiel U UX
COETUHEHUS
2.1 XapakTepu30BaTh (OMUCHIBATH) 00IIHE U ClIEU(PUIECKIE XUMUUECKHE
CBOMCTBa MPOCTBIX U CJIOKHBIX BEIECTB, MOATBEP)KAas OINMUCAHUE
MpUMEpaMH MOJIEKYJIIPHBIX U HOHHBIX YPaBHEHUI COOTBETCTBYIOIIUX
XAMUYECKUX PEAKINI
2.2 COCTaBIISITh YPABHEHUS PEAKIINI, MOATBEPKIAIOIIUX CYIIECTBOBAHUE
TCHETUYECKOM CBSI3U MEXY BEIIECTBAMU PA3IMYHBIX KJIACCOB
2.3 MPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX CTPOECHUS,
BO3MOXXHOCTH MPOTEKAHUSI XUMUYECKUX MPEBpAIICHUN B pa3IuIHBIX
YCIIOBHSIX
24 ClIel0BaTh  IPaBWIAM  MOJIb30BAHHUS ~ XUMHUYECKOM  IOCYIOU
U 1abopaTopHbIM 00OPYJOBAaHUEM, a TaKKe MpaBWIaM OOpallleHus
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C BEIIECTBAMH B COOTBETCTBHHM C HHCTPYKIHMSMH TIO BBITIOJTHEHHIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TIOJYYCHHIO U COOMPAHHIO
ra3000pa3HbBIX BEMIECTB (AMMHAKa U YTIECKHUCIOTO Ta3a)

2.5

NPOBOJNTH PEAKIMH, ITOATBEPIKIAAIOIINEG KAYCCTBCHHBIH COCTaB
pa3IMYHBIX BEIUICCTB: pPAClO3HABaTh OMBITHBIM IyTEM XJIOPHUJ-,
Opomua-, womua-, KapOoHaT-, ¢ocdar-, CuUIUKar-, Ccyibdar-,
THJIPOKCH/I-MOHBI, KATHOHBI aMMOHHS, WOHBI W3YYCHHBIX METaJIOB,
IPUCYTCTBYIONIUE B BOJAHBIX PACTBOPAX HEOPTaHUYECKUX BEIICCTB

[1o Teme: «XuMHsI 1 OKpYKAIOIIAs CPEIay

3.1

PACKpBIBaTh CMBICI OCHOBHBIX XUMH4yeckux nonsatuu: I1/1K Bemecrsa;
KOppO3Us METAJLIOB

3.2

MIPUMEHATh OCHOBHBIE OIEPAMU MBICIUTEIBHON JEATEIBHOCTA —
aHalIM3 W CHUHTE3, CpaBHEHHE, OO0OOIIECHUE, CHUCTEMaTU3alINIO,
BBISIBJICHUE IPUYUHHO-CIICICTBEHHBIX CBSI3€M — JUIsI U3YUYEHHUs CBOMCTB
BEIIECTB M XUMHUUYECKHX PEAKIHHI; €CTECTBEHHO-HAYYHBIE METOMbI
MO3HAHUS — HAaOIOJICHUE, U3MEPEHNE, MOICIUPOBAHUE, DKCIIEPUMEHT
(peasibHBINA U MBICIICHHBIN )

IIpoBepsieMble 3J1eMEHTHI COACPKAHUS

Kon

[IpoBepsieMblii 3IEMEHT COJICPKAHUS

1

BemectBo u xummnueckas peakuus. [loBropenue

1.1

Ilepnonnueckuii 3akoH. [lepuonnyeckas cucremMa XMMHYECKUX 3JIEMEHTOB
.. MengeneeBa. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B HW3MEHEHHH
CBOMCTB XMMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX NMEPUOJOB, KA, KaJbLUs
U HUX COCAMHECHUM B COOTBETCTBUM C IIOJIOXKCHHEM DJIEMECHTOB
B [leproanueckor cucreMe U CTPOCHUEM UX aTOMOB

1.2

CrpoeHune BeliecTBa: BUIbl XMMHUYECKOM CBSI3U. THIIBI KPUCTAJUIMYECKUX
pPELIETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUMNA KPUCTAIIMYECKOU
pelieTKn W BUJA XUMH4Yeckoi cBsizu. Kiaccudukauuss ¥ HOMEHKIATypa
HEOPraHWYECKUX BeIlIeCTB (MEXAYHApPOJHASl U TPUBHAIIbHAS ). XUMUYECKUE
CBONCTBA BEILECTB, OTHOCSIIMXCS K PA3JIMYHBIM KJIACCAM HEOPTraHUYECKUX
COEMHEHN, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BELIECTB

1.3

Knaccudukanuss XUMHUYECKMX pEakluil MO0 pas3IMuyHbIM  IPU3HAKaAM
(o 4YMCIly U COCTaBY YYacCTBYIOIIMX B PEAKIUM BEIIECTB, MO TEIJIOBOMY
ahdexTy, 0 U3MEHEHUIO CTETNEHEH OKHUCICHUS XHUMHYECKUX AJIIEMEHTOB,
no o0paTUMOCTH, IO YYACTHIO KaTajau3aTropa). JK30- U IHIAOTEPMUUYECKUE
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peaxiuu, TePMOXUMHUECKHUEe ypaBHEeHUs. [[oHATHE 0 CKOPOCTH XUMUIECKOU
peaKIym

14

[TonsiTrie 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakiusx. [lonsTue
O TOMOIEHHBIX U TETEpOreHHBbIX peakuusax. llonsarne o XuMHUYECKOM
paBHOBecuU. DaKTOpBI, BIUSAIONIME HA CKOPOCTh XUMHYECKOW peaKUuu
Y TIOJIOKEHUE XUMUYECKOTO PABHOBECHS

1.5

OKMCIIMTENIbHO-BOCCTAHOBUTEILHBIC pCaKnuu, BHGKTpOHHBIﬁ OajaHC
OKHCJINTEIbHO-BOCCTAHOBUTEIbHOM PCaKIH. CocraBneHue ypaBHCHI/Iﬁ
OKHUCIIUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ C HCIIOJIB30BaHHCM MCTOAA
QJICKTPOHHOI'O OajaHca

1.6

Teopust ANEKTPOITUTUYECKOU JTACCOLNALIUY. DIIEKTPOJIUTHI
U HE3JIEKTPOJauThl. KaTnoHbI, aHMOHBI. MEeXaHU3M TUCCOLUALMU BEIIECTB C
pa3IMYHBIMM BHJIaMH XUMUYECKOH cBsi3H. Crenenp qucconuanuu. CuibHbIe
U ciabble ANeKTpOoauThl. Peakium noHHOro oOMeHa. Y cloBHS MPOTEKAHUS
peakuuii MOHHOTO OOMEHa, MOJHbIE M COKpAICHHbIE MOHHBIC YpaBHEHUS
peakiuii. CBOMCTBA KHUCIIOT, OCHOBAaHUW M COJIEH B CBETE INMPEACTABICHUN
00 3NEKTPOIUTHYECKON nuccouuanuu. KauyecTBeHHbIE peakuu Ha HOHBI.
[TonsATHE O THAPOIN3E COJIEN

1.7

XVMMHUUYECKHUI SKCIIEPUMEHT: 03HAKOMIICHHE C MOJIETISIMUA KPUCTATUNTMYECKUX
pelIeTOK HEOPraHWYECKUX BEIECTB — META/IOB M HEeMeTaJioB (rpadura
M alMasza), CJIOXKHBIX BEIIECTB (XJOpUAAa HATpuUsi); HCCIECIOBAHUE
3aBUCUMOCTH CKOPOCTH XMMHUYECKOM PEakiMi OT BO3JCHCTBUS Pa3TUUHBIX
(bakTOpOB; HCCIEIOBAHUE DJIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB,
mpoliecca  JUCCOIMAIMU  KUCIOT, IIeJodel ©  cojeil  (BO3MOXKHO
HCIIO0/Ib30BaHUE BUJIEOMATEPHUAIIOB); IIPOBE/ICHUE OTIBITOB,
WUTIOCTPUPYIOLIUX TIPU3HAKU TMPOTEKaHUs peakuid HOHHOro OOMEHa
(oOpa3zoBanue ocajaka, BBIIACICHHE Tra3a, oO0pa3oBaHHE BOJBI); OIBITOB,
WUTIOCTPUPYIOLIUX TPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIN
(ropeHue, peakuMH  Pa3JIOKEHUS, COEAUHEHHs);  PpaCIO3HABaHHE
HEOPTaHWYECKUX BEMIECTB C TOMOIIBI0 KaU€CTBEHHBIX PEAKIIM HA HOHBI;
pelIeHne SKCIEePUMEHTAIBHBIX 3a/1a4

HewmeTtamnsl u nx COCANHCHUA

2.1

OO6mrast xapakTepucTuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTeneHu OKucieHus. CTpoeHue U (PU3MYECKHUE CBONCTBA
MPOCTHIX BELIECTB — raJION€HOB. XMMHUUYECKHE CBOMCTBA HA IIPUMEPE XJIOpa
(B3anMOIeHCTBHE C METaJUIAMH, HEMETAJJIAMU, 111eJI04aMH ). XJITOPOBOAOPO/I.
ConsiHag KHUCIIOTa, XUMHWYECKHME CBOWMCTBA, TMOJyYEHHE, NPUMEHEHHUE.
JlelicTBHE XJIOpa M XJIOPOBOJOPOJA HA OPraHU3M 4YeJoBeKa. BakHeumune
XJIOPUBI U UX HAXOKAECHUE B IPUPOAC
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22

O6mas xapakrepuctuka 3iaemMeHToB VIA-rpynmnbsl. OCOOEHHOCTH CTpOeHUs
aTOMOB, XapakTepHble CTerneHu okucieHus. CTpoeHne u (puuUecKue
CBOMCTBAa TMPOCTBIX BEHIECTB — KUCIOpPOJA U Cephbl. AJIIOTPONHbBIC
MOAU(UKALIUA KHUCTOpOoAa W cepbl. XHWMHUYECKHE CBOWCTBA CEPBHL.
CepoBomopoJi, cTpoeHue, pu3nyeckue U XUMHUECKHe CBOMCTBA. OKCHIbI
cepbl Kak MPEACTABUTENM KHCIOTHBIX OKCcHIOB. CepHas KHUCIOTa,
¢usznyeckue U XMMHUYECKUE CBOWCTBA (00IIME Kak MpeACTaBUTENs Kiacca
KUCIIOT U crnenuduueckue). XUMUUYECKUE PEaKIUM, JIekKallMe B OCHOBE
IPOMBIIIEHHOTO CrHoco0a MOdy4YeHuss CepHOM Kuciotel. [IpuMeHeHue.
Comu cepHOW KHCIOTHI, KayeCTBEHHas peaklus Ha Cylb(aT-HOH.
Haxoxnenue cepsl U €€ COeIMHEHNI B TPUPOAE. XUMUUYECKOE 3arpsI3HEHNE
OKPYXKAaIOILEH CpeJibl COEAMHEHUSIMU cepbl (KUCIOTHBIE 10K H, 3arPsI3HEHNE
BO3/lyXa U BOJIOEMOB), CITIOCOOBI €T0 MPEIOTBPAIICHHUS

23

OO0mias xapakTepucTHKa 3J1eMEeHTOB VA-rpynnbl. OcOOEHHOCTH CTPOEHUs
aTOMOB, XapakTEpHbIC CTEIEHW OKUCIEHUSA. A30T, paclpOCTPAHECHUE
B IpuUpoje, (Pu3ndyeckue U Xumuueckue cpoiictBa. KpyroBopor azora
B IIpUpOie. AMMHUAK, €ro PU3NYECKUE U XUMUYECKHUE CBOMCTBA, IOJTyUYEHHUE
u npuMeHeHue. Conu aMMOHUS, UX (PU3MYECKHE U XUMHUYECKUE CBOMCTBA,
npuMeHeHue. KauecTBeHHas peakiysi Ha MOHbl aMMOHUS. A30THasl KUCIIOTa,
ee ToiydeHHwe, (¢U3MYCCKHE M XUMHUYECKHE CBOWcTBa (0OmmMe Kak
OpeacTaBUTeNd Kiacca KUCIOT U crenuduyeckue). Vcenonbs3zoBaHue
HUTPaTOB U COJIEH aMMOHHMSI B KadeCTBE MHHEPAIbHBIX YyIOOpEHHI.
XVWMHUYECKOE 3arpsi3HEHUE OKpYKaroleHd cpeapl COCIUHEHHUSIMH a30Ta
(KUCTIOTHBIE AOXKH, 3arPSI3HEHUE BO3/lyXa, TOUYBBI U BOJOEMOB)

24

®ocdop, ammorpomHbie  Moaudukamuu  dochopa,  Dusmyeckue
u xumudeckue cBorctBa. Oxcun ¢ocdopa (V) u docdhopHas Kuciora,
¢uznueckue W XMMHUYECKHE CBOWCTBa, moaydyeHue. Vcnonb3oBaHue
¢docdaToB B KaueCcTBE MUHEPATIBHBIX yI0OpEHUI

2.5

O6muras xapaktepuctuka saemMeHToB [VA-rpynmel. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapakTEepHble CTENEHU OKUCIEHUs. YTJIepoJd, alJIOTPOIHbIC
MoAu(pUKALIUKA, PACTIPOCTpAaHEHUE B MpUpPOJe, GU3UIECKUE U XUMUUYECKUE
cBoiictBa. Apcop6musi. KpyroBopor yriaepoga B mpupoae. OKcCuibi
yriaepona, ux (pu3ndeckue M XMMHYECKUE CBOWMCTBA, JIEWCTBHE HA YKUBHIE
OpraHu3Mbl, TOJIydEHHE U MPUMEHEHUE. OKOJOTUYECKHE MPOOJIEMBI,
CBsI3aHHBIC ¢ okcuaoM yriepoaa (IV); rumoresa rino0aabHOrO MOTETUICHUS
KJIMMaTa; TapHUKOBBIM 3¢ @dekT. VYrojbHas KHCIOTa U €€ COJU, HUX
dusnueckue W XUMHUYECKHME CBOMCTBA, IMOJIyYeHHWE U TMPUMEHEHHUE.
KauectBenHnast peakmusi Ha KapOOHAT-WOHBI. Mcmonb3oBaHue KapOOHATOB
B OBITY, MEIMIIHE, IPOMBILIJIEHHOCTU U CEIHCKOM XO3SIICTBE
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2.6

[TepBoHaYaTbHBIE TOHATHS 00 OPTaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriaepoaa (MeTaH, 3TaH, ATWJICH, alleTWJICH, 3TaHOJI, TJUIEPUH, YKCyCHas
kuciora). X coctaB u xumuueckoe crpoeHue. [loHsTue o OHoIoruuecKu
BAXKHBIX BEILIECTBAX: JXKHUpaX, OelKax, yrjieBoJgaX — U UX POJM B KU3HU
yenoBeka. MarepuaabHOE€ €AMHCTBO OPraHMYECKMX M HEOPraHMYECKHUX
COCIMHECHUU

2.7

Kpemuuii, ero ¢usuueckre ¥ XHMHYCCKHE CBOWCTBA, IOJIyYCHHE
u npuMeHnenre. CoenuHeHuss KpeMHus B nipupoje. OOIue mpeacTaBicHUs
00 okcume kpemuus (IV) m xpemuueBoiri kuciore. CHIHMKATBI, WX
UCIIOJb30BaHUE B OBITY, MEIHUIIMHE, IMPOMBIIUICHHOCTH. BakHewIme
CTpPOUTEIIbHBIC  MaTepHabl: KepaMHKa, CTEKJIO, IIEMEHT, OCTOH,
xkesne300eTtoH. [IpoGiembr 0e30mMacHOTO HMCIONIB30BAHUS CTPOUTEIIBHBIX
MaTEPHUAJIOB B IOBCEIHEBHOM YKH3HU

2.8

XUMUYECKUI KCIIEPUMEHT: U3yuyeHUE 00pa3[0B HEOPraHUUYECKUX BELIECTB,
CBOMCTB COJISIHOM  KHUCJIOTBHI, TMPOBEJEHUE KAYECTBEHHBIX PpPEAKIUI
Ha XJIOPUJ-MOHbI W HaONIOJICHWE MPU3HAKOB HMX MPOTEKaHUS; OIBITHI,
oTpaxawluue (U3NYECKUe W XMMHUYECKHE CBOICTBa TrajoOreHOB M HX
COEIMHEHH (BO3MOHO UCIIOJIb30BAaHUE BUIEOMATEPUAIIOB); O3HAKOMJICHUE
¢ o0Opa3namu XJOpUAOB (TaJOT€HUI0B); 03HAKOMIJIEHHE ¢ 00pa3laMu cepbl
U €€ COCAUHEHUSMU (BO3MOKXHO HCIOJIb30BAaHUE BHUIEOMATEPUATIOB);
HaOJOJIeHHe  Tpollecca  OOyIJIMBaHMS — caxapa 1OJ  JIEUCTBUEM
KOHLEHTPUPOBAHHOW CEPHOM KHCJIOThI; M3YYCHUE XUMHUYECKUX CBOWCTB
pa30aBI€EHHON CEpHOM KHUCIOTHI, MPOBEJEHWE KAUYECTBEHHOW peakuuu
Ha Ccyib(haT-uOH M HaONIO/ICHUE MPU3HAKa €€ MPOTEKaHUs; O3HAKOMJICHHE
¢ (hu3myeckuMu cBoOMCTBaMU a30T1a, pocdopa u Ux coeAMHEHUH (BO3ZMOKHO
HCIIOJIb30BaHUE BUIEOMATEPUATIOB), 0Opa3laMu a30THBIX U (HOChHOPHBIX
yoOpeHuil; moyyueHue, cooupaHue, pacro3HaBaHue U U3yuYe€HUE CBOMCTB
aMMUaKa; IpoOBeIeHHE KaUeCTBEHHBIX PEaklMii Ha MOH aMMOHHUS U (docdar-
MOH M HW3y4YEHUE MPU3HAKOB UX [POTEKAHUs, B3aUMOJEHCTBHE
KOHIICHTPUPOBAHHOM  a30THOM  KHCJIOTBI €  Meaplo  (BO3MOJKHO
MCIIOJIb30BAaHUE BUICOMATEPUATIOB); U3yUYEHHUE MOJENEH KPUCTALITUYECKUX
pelieToK anMmasa, rpadura, QysuiepeHa; O3HAKOMJIEHHE C IPOLECCOM
afcopOIMM  pacTBOPEHHBIX  BEHIECTB  AKTUBUPOBAHHBIM  YIJIEM
UM YCTPOWCTBOM NPOTHBOTrasa; IOJy4YeHHE, cOOHMpaHHe, paclo3HABaHHE
Y U3y4YEHUE CBOMCTB YIJIIEKHUCIIOT0 ras3a; NpOBEICHNE KAYECTBEHHBIX pEaKIUi
Ha KapOOHAT- M CUJIMKAT-WUOHBI M M3YyYEHHE MPU3HAKOB HUX MPOTEKAHMUS,
O3HAaKOMJICHUE C MPOAYKIMEN CHIMKATHOW NPOMBIIUIEHHOCTH; PELICHHE
AKCIIEPUMEHTANBbHBIX 3a7ady Mo Teme «Baxneillme HeMeTalibl M UX
COEJIMHEHUS

MeTaibl U UX COCANHCHUA
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3.1

OO11as XapakTepUCTUKAa XUMHUUECKHUX 3JIEMEHTOB — METAJIJIOB HA OCHOBaHUH
ux mnoJoxkeHus B lleprogumdeckoil cucTeMe XUMHYECKHX DJIEMEHTOB
HN.MA. MenneneeBa u crpoeHus aroMmoB. CTpoeHHME  METaUIOB.
Merammueckass CBsI3b M METAUIMYECKAas KPUCTAUIMYECKAs peIIeTKa.
DNEeKTPOXUMHYECKUH sl HAIPSKEHUN METAIIOB

3.2

dusnueckue W XUMHYECKHE CBOMcTBAa MerTauioB. OOmmue crocoObl
MOJTyYeHHUsT MeTaJUTOB. [IOHATHE 0 KOPPO3HH METAJUIOB, OCHOBHBIC CIIOCOOBI
3aIIUTHI X OT Koppo3ur. CIuiaBbl (CTallb, YyT'YH, JIOPATIOMUHUHN, OpOH3a)
U MX IPUMEHEHHUE B OBITY U MPOMBIIUICHHOCTH

33

H_IGJIO‘—IHBIG MCTAJJIbIL: IIOJIOKCHHUC B HepnonnquKoﬁ CHUCTEMC XUMHNYCCKUX
OJICMCHTOB HI/I MeHz[eJleeBa; CTPOCHHUC HX AdaTOMOB; HAXOXICHHC
B IIpHUPOIC. du3nuecKkue U XMMHUYECKHE CBOMCTBA (Ha IIpuUMCPC HATPUA
)51 KaJII/IH). OKCI/IIIBI U TUAPOKCUABI HATPUA U KAJIU:A. HpI/IMeHGHI/Ie mMCJI0OYHBIX
MCTAJJZIOB N UX COGI[I/IHGHI/II\/'I

34

[[lenouyno3eMenbHble  METaUIbl MarHMid W KaJbLMH: IIOJIOKEHHE
B Ilepuomnueckoin cucreme xumuueckux snemeHtoB /.M. Menneneena;
CTPOEHUE UX aTOMOB; HaXOXKJI€HUE B MpUpojie. PU3NUECKUE U XUMUUYECKUE
CBOMCTBAa MarHusl W Kaibllus. BakHeline coenMHEHUS Kaablius (OKCHI,
THAPOKCHU]I, COJIN). JKeCTKOCTh BOJBI M CIIOCOOBI €€ YCTPaHCHUS

3.5

AmomuHuii: nosiokeHne B Ilepuoguyeckor CHCTEME XMMHUYECKUX
anemeHToB /.M. MeHneneeBa; CTpO€HHE aTroMa; HAaXOXKICHHUE B MPUPOJE.
du3znyeckre U XMMUYECKUE CBOMCTBA aIFOMUHUA. AM(OTEpHbIE CBOMCTBA
OKCHJIa ¥ TUAPOKCUIA ATFOMUHUS

3.6

Kenezo: nonoxenne B llepuoanueckori cCUCTEME XUMHUYECKUX SJIEMEHTOB
JI.1. Menzaeneesa; cTpoeHUE aToMa; HaXOXKJICHHE B npupoae. Pusnyeckue
U XUMUYECKHEe CBOMCTBA kene3a. OKCHbl, THAPOKCUIBLI U conu xenesa (1)
u xxene3a (III), ux cocras, cBONCTBA U MOJIyYCHHE

3.7

XUMUYECKUM DKCIIEPUMEHT: O3HAKOMJICHHME C o0paslamMud MeTalJIoB
Y CIUIaBOB, UX (PU3NYECKUMH CBOMCTBAMHU; U3yUEHHUE PE3yIbTATOB KOPPO3UU
METAJIOB (BO3MOXKHO HCIIOJB30BAaHHE BHJICOMATEPHAIOB), OCOOCHHOCTEH
B3aUMOJCHCTBUS OKCHJIa KajJdblIMsl W HaTpus C BOAOM (BO3MOXKHO
HCTOJIb30BaHUE BHICOMATEPHUAJIOB); UCCIEOBAHNUE CBOMCTB JKECTKOM BOIBI;
mporiecca TOpPEHMs JKeje3a B KHUCIopoJie (BO3MOXXHO HCMOJIb30BAHUE
BUJICOMATEPUAIIOB); TIPU3HAKOB TMPOTEKAHUS KAUYE€CTBEHHBIX peaKIui
Ha WOHBI (MarHus, Kajabllus, allOMUHU, ITMHKa, Kene3a (II) u xeneza (11I),
meau (II); HaGnrogeHue W omMcaHUE MPOLECCOB OKPALIMBAHUS TJIAMEHU
MOHAMU  HATpHs, Kaiusd W Kajablusd (BO3MOXKHO  HCIOJIb30BaHHE
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BHUJICOMATEPHAIIOB); HCCIEIOBaHUE aM(POTEPHBIX CBOWCTB THAPOKCUIIA
ATIOMUHUSL ¥ THAPOKCHAA I[MHKA, PEUICHHWE AKCIEPUMEHTAJbHBIX 3a7a4
1o Teme «BaxkHeliime MeTamibl U UX COCTUHEHUS

XUMHUSI U OKpYXarolas cpeaa

4.1

Hosrie MaTCpUuaJibl U TCXHOJIOTHUH. BQHIGCTBEI N MaTCpHaJIbl B HOBCC,Z[HeBHOﬁ
’KM3HH YejJoBeKa. XUMHS U 310POBLEC. be3onacHoe ncnoab30BaHKuE BCIICCTB
N XUMHUYCCKHX peaKHI/Iﬁ B GBITy. HCpBaﬂ IMOMOIIb ITPH XUMHUYCCKUX OKOTI'aX
" OTPABJICHUAX

4.2

OCHOBBI ~ 3KOJOTHMYECKOM TIpPaMOTHOCTH. XHUMHUUYECKOE 3arpsi3HEHUE
okpyxarwmieid cpeasl [IJIK. Ponb XuMuM B pEIICHUH HSKOJIOTHUYECKHUX
npo6sieM. [TpupoiHbIe HCTOYHUKHU YTJIEBOJAOPOAOB (Yrojb, IPUPOIHBIN ra3,
He(Th), IPOIYKTHI UX TEPEPabOTKH, KX POJIb B OBITY M IIPOMBIIIJIEHHOCTH

4.3

XUMHYECKUMN OKCIICPUMCHT: H3YUCHUC 06p&3HOB MaTCpUuaIoB (CTCKJIO,
CI'IaBbl MCTAJIJIOB, ITIOJIMMCPHBIC MaTepI/IaﬂBI)
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MNEPEYEHBb (KOAUPUKATOP) IPOBEPSEMbBIX TPEBOBAHUI

K PE3YJBTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJIBHOM
INPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

N 3JIEMEHTOB COAEPKAHMUSA 110 XUMHUHN

JIi1st mpoBeZieHUsI OCHOBHOT'O FOCYJapCTBEHHOr0 3K3aMeHa 1o XxumuH (gaiee — OI'D
0 XHWMHH) HCIOJB3yeTCcsS TMepedyeHb (KoAU(GUKATOpP) IPOBEPSEMBIX TpeOOBaHUI
K pe3yJibTaTaM OCBOCHHSI OCHOBHOW 00pa30BaTEeNbHOM MPOrpaMMbl OCHOBHOTO OOIIETo
00pa30BaHMsI U AIIEMEHTOB COZCPKAHUSL.

IIpoBepsiemblie Ha OI'D no xumuu TpedGOBAHNS K Pe3yJIbTaTaM OCBOECHHUSA
OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOT'0 00111€T0 00pa30BaHMSs

Kon
IIPOBEPSEMOTO
TpeOOBaHUS

[IpoBepsiembie TpeOOBaHMS K IPEAMETHBIM pe3ybTaTaM 0a30BOr0
YPOBHSI OCBOEHHUS OCHOBHOM 00pa30BaTEIbHON MPOTrPaMMBI
OCHOBHOTO 00111€T0 00pazoBanus Ha ocHoBe DI'OC

1

IIpencrasienue:

1.1

O TI03HABAEMOCTH SBJICHUWA TPUPOAbI, NOHMMaHUE OOBEKTUBHOMN
3HAYUMOCTH OCHOB XMMHUYECKOW HAyKH KakK 00JacTH COBPEMEHHOTO
€CTECTBO3HAHUS, KOMIIOHEHTa OOIIel KyJIbTypbl W MNPAKTHYECKOU
JIESITEIbBHOCTH YeJOBEKa B YCJIOBHUAX COBPEMEHHOTO OOIIECTBA;
ITOHMMAHHUE MECTAa XUMHUH CPEIN APYTUX €CTECTBEHHBIX HAYK

1.2

0 HAayY4YHBIX MCTOJAAX IIO3HAHM:A, B TOM YHUCIIC SKCIICPHUMCHTAJIBbHBIX
N TCOPCTHUUCCKUX METOAAX HCCICAOBAHUA BCHICCTB MW H3YUCHUA
XUMHUYCCKHUX peaKHHﬁ; YMCHHC HCIIOJIB30BAaTh MOACIIN
JJIA 00BACHECHUS CTPOCHHUS aTOMOB N MOJICKYJI

1.3

o chepax npodeccHoHaTBLHON JEATETBHOCTH, CBSA3aHHBIX C XUMHEH
U COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAHHBIMH Ha JIOCTHIKCHHUSX
XUMHYECKOH HAyKH, YTO IO3BOJUT OOYYalONIMMCS pacCMaTpHBATh
XUMUIO KaK cepy cBoer OymyIieit mpopecCuoHaIbHON AeSITEIbHOCTH
U cleiaTh OCO3HAHHBIM BBHIOOP XMMHHM KaK MPOQPHIBHOTO MpeaMeTa
IIPY TIEPEX0/Ie HAa YPOBEHb CPEAHETO O0IIEro 00pa3oBaHuUs

Brnagenune cucreMol XMMUYECKHX 3HAHUM U yMEHHUE NPUMEHSTH
CUCTEMY XMMHUUYECKHX 3HAHUH, KOTOpasi BKJIKOYAECT:

2.1

Ba)KHEHUIIIE XHUMUYCCKHUE IIOHATUS. XHUMHYCCKHH DJJIEMEHT, aToM,
MOJIEKYJa, BEIIECTBO, MPOCTOE M CIIOKHOE BELIECTBO, OJIHOPOIHAS
U HEOJIHOPOJHAs CMECh, OTHOCUTEJILHBIE aTOMHAasi U MOJIEKYJIsIpHas
MaccChl, KOJIMYECTBO BEIIECTBA, MOJb, MOJSpHAs Macca, MOJSPHBIM
00BeM, OKCHJ, KHCIIOTa, OCHOBAaHWE, COJb (CPEIHssT), XUMUYECKas
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peakuys, peakuuu COEAMHEHMS, PEAKUUU Pa3JIOKEHHs, DPEAKLIUU
3aMENICHMs], peaklu OOMeHa, TeIuIoBOM 3(PdeKT peakiuu, HK30-
U SHIOTEPMUYECKHUE PEAKIIUHU, PACTBOP, MACCOBAsI A0OJSI XUMUYECKOTO
AJIIEMEHTA B COEUHEHUH, MAacCOBas 10151 U IPOLICHTHAs! KOHLIEHTpaLus
BEIIECTBA B pAcTBOpE, fAJpO aroMma, DJEKTPOHHBIM CIOM aroma,
aTOMHasi OpOUTaIIb, PAANYC aTOMa, BAJIEHTHOCTb, CTENIEHb OKUCIICHUS,
XUMHUYECKast CBSI3b, AIEKTPOOTPUIIATEIILHOCTD, noJisipHas
U HEMOJISIpHAsi KOBaJ€HTHas CBsI3b, MOHHAs CBS3b, METAJNTUMYECKas
CBA3b, KPUCTAJLIMYECKAS PEIIETKA (ATOMHAs, MOHHAs!, METAITINYECKAs,
MOJIEKYJISIpHAsi), MOH, KaTUOH, aHUOH, AJIEKTPOJIUT U HEIJIEKTPOJIUT,
AIIEKTPOJIUTUYECKAsT JUCCOLMAIMS, pPEaKIHUH HOHHOTO OOMeEHa,
OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHbBIE peaKkiuu, OKHUCIIUTENb
U BOCCTAHOBUTEJIb, OKHCIECHHE M BOCCTAHOBJIEHUE, BJIEKTPOJIU3,
XUMHUYECKOE pPABHOBECHE, OOpaTUMbIE M HEOOpATHMbIE PEAKILIHH,
CKOPOCTh XUMHYECKON peakuuu, karanmuzarop, IIJK, xopposus
METaJIOB, CILIaBbI

2.2

OCHOBOIIOJIAraf0IIMe 3aKOHbl XUMHM: 3aKOH COXpPAHEHUS MACCHI,
nepuoguuecku 3akoH J[.M. MeHngeneeBa, 3aKOH IIOCTOSTHCTBA
COCTaBa, 3aKOH ABOTaapo

23

TCOPHUU XUMHHU: dTOMHO-MOJICKYJAPpHAs TCOPHA, TCOpHUA
BHGKTPOHHTHQGCKOﬁ AuCConualmmn

Brnaaenue ocHOBaMy XMMHUYECKOW TPAMOTHOCTH, BKITFOUAIOIIEH

3.1

YMEHUE MPAaBUIIBHO UCIIOJIb30BATh U3YUEHHBIE BELECTBA U MaTEPUAIIbI
(B TOM umcie MHHEpajbHble YAOOPEHHS, METAIbl W CIUIABBI,
OPOAYKTHI MEpepadOTKU MPUPOJHBIX HCTOYHUKOB YTJIIEBOJOPOIOB
(yrig, mpupoAHoro ras3a, He@TH) B OBITy, CEIbCKOM XO3SMCTBE,
Ha IPOU3BOJCTBE ¥ TOHMMaHUE 3HAYEHUS )KUPOB, OEIIKOB, YTIIEBOJOB
JUTsl OpraHu3Ma YesIoBEeKa; YMEHHE MPOTHO3UPOBATh BIUSHUE BEUIECTB
U XMMHYECKHUX IMPOILIECCOB HA OPraHM3M YEJOBEKAa U OKPYKAIOIIYIO

IMPpHUPOJAHYIO CpCay

3.2

YMEHUE MHTETPUPOBATh XMMUYECKUE 3HAHUSA CO 3HAHMSIMHU JPYTUX
y4eOHBIX NMPEAMETOB

33

HaJIM4Yue OIbITa padOThl C Pa3IMYHBIMU UCTOYHUKAMU WHOOpMAIIUU
Mo XuMuu (Hay4yHas W HAy4YHO-TIOMYJISIpHAs JIUTEpaTypa, CIOBapH,
CIIPaBOYHUKH, HHTEPHET-PECYPCHI)

34

YMCHHC 0OBEKTUBHO OLICHUBATh I/IH(l)OpMaI_II/IIO O BCOICCTBAX, HX
IIPCBpPAICHUAX n IMPAaKTHYCCKOM IMPUMCHCHHNU u YMCHHC
HCIIOJIB30BATh €€ AJIA PCIICHUA y‘-Ie6HO-H03HaBaTeJ'II)HBIX 3aga4
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4 Brnagenne oCHOBaMH TMOHSTUWHOIO ammapara U CUMBOJHYECKOIrO
S3bIKa XUMUU JJIS COCTaBJICHUS (OPMYJI HEOPTraHUYECKUX BEILECTB,
YPaBHEHUN  XUMUYECKMX  pEaKUUW; OCHOBAMU  XUMHUYECKOU
HoMeHkaTypbl (IUPAC u TpuBHaIIbHOI)

5 YMeHne oOBACHATH CBS3b MOJOXKEHHS 37eMeHTa B [leprnoanueckoil
CUCTEME C YHUCJIOBBIMU XapaKTEpPUCTHKAMH CTPOCHHUS aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB W 3apsn sApa, oOIiee Yucio
AJIEKTPOHOB), PACHpPEACICHUEM SJIEKTPOHOB IO JHEPreTHUYECKUM
YPOBHSIM aTOMOB MEPBBIX TPEX NEPUOJIOB, KAIHS U KAJIbLIHS

6 [IpencrapieHue 0 MEPUOANYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX
AJIEMEHTOB (paguyc aToma, »JJIEKTPOOTPULIATEIHHOCTh), IPOCTHIX
U CIIOKHBIX BEHIECTB OT IOJIOKEHUS 3JIeMeHTOB B llepuonnueckoit
cucTeMe (B MaJIbIX MeproAax U IIIaBHBIX MOATPYIINAX) U JIEKTPOHHOTO
CTPOCHHUS aTOMa

7 YMeHue kiaccuuuupoBarh:

7.1 XAMHUYECKUE AIIEMEHTHI

7.2 HEOPraHUYECKHE BEIIECTBA
7.3 XUMUYECKUE PEAKIIUN

8 YMeHue onpenensiTh:

8.1 BAJICHTHOCTh U CTENEHb OKHUCJIEHUS XMMUYECKHX 3JIEMEHTOB, 3apsl
HMOHA

8.2 BUJI XUMHMYECKOM CBSI3M M THUII KPUCTAUIMYECKOW CTPYKTYPBI
B COCJIMHEHHUSIX

8.3 XapakTep CPebl B BOJIHBIX PACTBOPAX BEIMIECTB (KHCIIOT, OCHOBAHHI)

8.4 OKHCJIUTEIb U BOCCTAHOBUTEND

9 YMeHue xapakTepu3oBath PU3NUECKUE U XUMUYECKHE CBOMCTRA!

9.1 MPOCTBIX BeEMIECTB (KHUCJIOPOJ, O30H, BOJOPOJI, TIpaduT, aamas,
KpeMHuH, azor, dochop, cepa, XJIOp, HATPUM, Kaaud, MarHHM,
KaJbIIUM, ATFOMUHUN, JKEJI€30)

9.2 CJIOKHBIX BEIIECTB, B TOM 4YHCJE HMX BOJHBIX PacTBOPOB (BOja,

aMMHaK, XJOPOBOJIOPOJ, CEPOBOJOPOJ, OKCHABI M THIAPOKCHUIBI
metaiuioB I — IIA rpynm, amomunus, memu (II), umnka, xenesa
(IT'u III), oxcuawt yraepoaa (Il u IV), kpemuus (IV), azota u pochopa
(IIT u V), cepnt (IV u VI), cepuucras, cepHasi, a30TUCTas, a30THasl,
dbocdopHasi, yroiapHasi, KpEMHHUEBAsI KUCIIOTA U UX COJIH)
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9.3 NpPOTHO3UPOBaTh M XapakTepuU30BaTb  CBOWCTBA  BEIECTB
B 3aBHUCHUMOCTH OT MX COCTaBa W CTPOCHHS, MPUMEHEHUE BEILECTB
B 3aBHUCUMOCTM OT UX CBOWCTB, BO3MOXHOCTh IPOTEKAHUS
XUMHUYECKUX MPEBPAIICHUHN B Pa3IMYHbBIX YCIOBHIX
10 YMeHHe COCTaBIsATh MOJIEKYJISIPHBIE U HOHHBIE YPaBHEHUS PEaKIINA,
B TOM YUCIIE:
10.1 peaxiuii HOHHOro OOMeHa
10.2 OKHCJIMTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIINIA
10.3 WUIIOCTPUPYIOIIUX ~XMMHYECKHE CBOMCTBA W3YYEHHBIX KIIACCOB
(TpyTi) HEOPTraHUYECKUX BEIIECTB
104 MOATBEPKAAIOIINX T€HETHYECKYIO B3aUMOCBSI3b MEXK 1Y HUMH
11 YMeHue BEIYUCIATH (IPOBOIUTH PACUETHI):
11.1 OTHOCUTEJIBHYK) MOJIEKYJSIPHYIO M MOJSIPHYIO MAacChl BELIECTB,
MacCOBYIO JOJIF0 XUMUYECKOTO AIEMEHTA B COETUHEHNUN
11.2 MAacCCOBYIO JIOJIFO BEIIECTBA B pACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €0 Maccy, 00beM ra3on
114 [0 YpPaBHEHHSIM XUMHUYECKUX PEAKIHl U HAXOAUTh KOJIMYECTBO
BEIIIECTBA, 00bEM M MAcCy PEareHTOB WK MPOAYKTOB PEaKIIUU
12 Bnanenue (3HaHUE OCHOB):
12.1 OCHOBHBIMH ~ METOJAaMHM  HAay4YHOro TO3HaHus  (HaOmroAeHHUeE,
U3MEPEHUE, IKCIIEPUMEHT, MOJICJIMPOBAHNE) MIPU U3YUYEHUH BELIECTB
U XUMHUYECKUX SIBIIEHUW; yMeHue chopMynupoBaTh MpodiIeMy
U TIPEJUIOKUTh MYTH €€ PEIICHUS
12.2 0e3omacHOM pabOThl ¢ XMMUYECKMMHU  BEHIECTBAMHU, XUMHUYECKOM
MOCY/I0H ¥ TAOOpaTOPHBIM 000PY0BaHUEM
12.3 npaBUJIaMH 0€301MacHOT0 OOpaIeHuUs C BEIIECTBAMU, UCTIOIb3yEMbIMU
B MMOBCEHEBHOMN JKU3HU, MPABUJIAMU TTOBEICHUS B IEJISIX COCPEIKECHUS
3I0POBbSl M OKPYXKAIOLIEH MPUPOAHOM CpEelbl; MOHMMAaHUE Bpeaa
(omacHOCTH) BO3JEHUCTBUSI HA >KUBBIE OPraHU3MBbI OIPEAEICHHBIX
BEIIIECTB, CIIOCOOOB YMEHBIIECHUS] U TPEAOTBPAIICHUS UX BPEIHOTO
BO31EHUCTBUA
13 Hanuuue npakTHyecKuX HaBBIKOB IUIAHUPOBAHUS M OCYIIECTBICHUS

CICaAyromux XuMHYCCKHUX SKCIICPUMCHTOB!
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13.1

HN3Yy4YCHUC U OIIMCAHUC (1)I/I3I/I‘-ICCKI/IX CBOMCTB BCIICCTB, O3HAKOMJICHHUC
C CI)I/I3I/I‘-IGCKI/IMI/I )51 XUMHWYCCKHUMH SABJICHUSAMU, OIIBITHI,
WIITIOCTPUPYIOIIHC IIPU3HAKHU ITPOTCKAHUA XUMHUYCCKHUX peaKHI/Iﬁ

13.2

M3y4YeHHE CIIOCOO0B pa3/ieieH s cMecen

13.3

MOJTy4YeHHE KUCII0PO/Ia U U3YYEHHE €T0 CBOMCTB; MOJIy4YECHHUE BOJOPOIa
M U3YYEHHE €r0 CBOMCTB; MOJYyYEHHE YTICKUCIOrO ra3a U U3y4YEHUE
€ro CBOMCTB; MMOJyYEHHE aMMHAaKa U U3yUYECHUE €r0 CBOWCTB

13.4

NPUTOTOBIICHUE PACTBOPOB C OMPEICIICHHOW MacCOBOW Joiei
pPacTBOPEHHOTO BEIIECTBA

13.5

IPUMEHEHUE WHIUKAaTOPOB (;makmyca, METHIIOpaHka
u denondranienHa) s ONpPEEIICHUs] XapaKTepa Cpelibl B pacTBOpax
KHUCIIOT U IeJIouei

13.6

UCCIICJOBAHUE W OINHUCAHHE CBOWCTB HEOPraHMYECKUX BEIIECTB
Pa3JIMYHBIX KJIACCOB; U3yUYE€HHUE B3aUMOAECHCTBUSA KUCIIOT C METaJUIAMH,
OKCHUJIaMM  METAJJIOB,  pPACTBOPUMBIMH WU  HEPACTBOPUMBIMHU
OCHOBAHUSIMHU, COJIIMH; TIOJYYEHHE HEpPACTBOPUMBIX OCHOBAHUIA,
BBITECHEHME OJIHOTO MeTajla JAPYrdM U3  pacTBOpa  COJIH;
uccieoBaHue aM(OTEPHBIX CBOMCTB THUJPOKCHUIIOB ATIOMHUHUS
U [IMHKA

13.7

pEIICHUE YKCIIEPUMEHTANIbHBIX 3a7a4 Mo TeMaM: «OCHOBHBIE KJIACChI
HEOPTraHUYECKUX COCJIMHCHU I, «INEKTpOIUTHYECKAS
Jucconmanusay; «BaxHeHIne HEMETaUIbl M HMX COCIAMHEHHS»;
«BaxxHelnme MeTanIbl 1 UX COSIUHECHU

13.8

XUMUYECKAE  DKCIEPUMEHTHI, WUTIOCTPUPYIOIIME  TIPU3HAKH
MPOTCKAHHUS peaKIuii HOHHOTrO OOMEHa; KauyeCTBEHHBIE peaKIuu
Ha MPHUCYTCTBYIOIINME B BOAHBIX PaCTBOPAX MOHBI: XJIOPHUI-, OPOMU/I-,
wonun-, cynedar-, ¢docdar-, KapOOHAT-, CHIMKAT-aHUOHBI,
TUIPOKCUI-UOHBI, KATHOHBI aMMOHHMSI, MarHus, KajbIlUs, aJITlOMUAHUS,
Kenesa (2+) u xkenesa (3+), menu (2+), IMHKA

14

YwMeHue:

14.1

MPEACTABIATh PE3YyJIbTaThl OKCIEpUMEHTa B (opMe BBIBOIOB,
JI0OKa3aTeIbCTB, TPAUKOB M TaOJMUI[ U BBIABIATH SMIUPUUYCCKUEC
3aKOHOMEPHOCTH

14.2

YCTaHAaBJIMBATh CBs3U MCIKAY PCaJIbHO Ha6J'HOI[aeMBIMI/I XUMHWYCCKHMMH
SABJICHUSAMM U IIPpOoHECCaMM, IPOUCXOOAIINMHA B MaKpO- 1 MUKPOMHMPCE,
O0OBSACHATH IIPpUYHHBI MHOFOO6paBI/I}I BCIIIECTB
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IlepeyeHb 3J1eMEeHTOB CO/lepKaHMS, IPOBEPSIEMbIX HA OCHOBHOM I0CyIapCTBEHHOM
IK3aMeHe M0 XUMUM

Kon

[IpoBepsiemMblii 2JIEMEHT COJIepKaHuUs

1

HGpBOHa‘IEUII)HLIe XUMHWYCCKHUC ITOHATHA

1.1

Yucteie BeniecTBa U cMecu. CriocoObl pa3ieseH s cMeceit

1.2

ATOMBI M MOJICKYJIBI. Xumnaeckne 3yeMeHThl. CHMBOJIBI XMMHUYECKHX
JJICMCHTOB. HpOCTBIC H CJIO0XXHBIC BCIICCTBA.

1.3

Xumudaeckas: (popmyina. BameHTHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB.
CTeneHp OKUCIEHUS

14

3aKOH TIOCTOSIHCTBA COCTaBa BCIICCTB. OTHoOcUTEIbHAs aTOMHas Macca.
OTtHOcHUTENbHAS MOJICKYJIpHasA Macca. MaccoBas JOJIAA XHUMHYCCKOI'O
OJICMCHTA B COCANHCHHNU

1.5

KonuyectBo BemectBa. Momib. Mossipaas macca. Mossipablii 00beM ra3oB.
B3anMocBs3p KOJIMUECTBA, MACCHI M YMCIIA CTPYKTYPHBIX €IMHULL BELIECTBA

1.6

du3nYeCcKre U XUMHUYECKUE SIBJICHUSA. XMMUUCCKas pCaKkuus U €C IIPU3HAKH.
3aKoH COXpaHCHHUA MAaCChl BCIIICCTB. XUMHYECKHE YpaBHCHUA

Ilepnonnueckuit 3akoH u Ileprnonnueckas cucremMma XMMUYECKUX JIEMEHTOB
J.N. Menneneea. CTpoeHue aTOMOB

2.1

[lepuonnueckuii 3akoH. [lepuoauueckas cucTeMa XUMHAYECKUX AJIEMEHTOB
J.N. Menneneesa. [lepuoasl u rpynnbl. GU3M4ECKUN CMBICIT TOPSAKOBOTO
HOMEpPA, HOMEPOB MEPHOJIA U TPYMIIBI AJIEMEHTA

2.2

Crpoenue atomoB. CocTaB aTOMHBIX siiep. MI30Tonbl. DnekTponbsl. CTpoeHUe
ANIEKTPOHHBIX 000J0YeK aTOMOB TEPBBIX 20 XUMHUYECKUX DIEMEHTOB
[Tepunoanueckoit cucremsl .M. Menneneena

23

3aKOHOMEPHOCTH B U3MEHEHHMHM CBOMCTB XMMHUYECKHX 3JIEMEHTOB IEPBBIX
TpeX NIEPUOJIOB, KaJIns, KaJIbIUS (paguyca aTOMOB,
ANEKTPOOTPULIATEIBHOCTH, METAINIMYECKUX U HEMETAJUIMYECKUX CBOWCTB) U
UX COCIWHEHUH B COOTBETCTBUM C TMOJIO)KEHUEM DJIEMEHTOB B
[leproauyeckoi cucTeMe U CTPOECHUEM UX aTOMOB

Ctpoenue BeliecTra

3.1

Xumudeckass cBsi3b. KoBajeHTHas (MOJsipHAasT W HEMOJISIpHAs) CBS3b.
DJIEKTPOOTPHUIIATEILHOCTh ~ XUMHUYECKHUX JJeMEeHTOB. HMOHHas  CBs3b.
Mertamnnueckast CBA3b
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3.2

Tumnel KpUCTAUIMUYECKUX PEIICTOK (aTOMHAas, WOHHAs, MeETauIMYecKas),
3aBHCUMOCTh CBOMCTB BEILIECTBA OT TUITA KPUCTAJIIMYECKON PEMIETKU U BU1A
XUMHUYECKOU CBSI3U

Baxmneime MpCaACTABUTCIIN HCOPIraHUYCCKHUX BCIICCTB. Hemeramnel n ux
COCOIMHCHU. MerTaisl 1 Ux COCIMHCHUA

4.1

Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX COCAMHEHUI: OKCUIOB
(conmeobpazyromue: OCHOBHBIE, KHUCIJIOTHBIE, amdoTepHbIC)
¥ HEeCoJIe0Opasyrollie; OCHOBaHUH (ILIE€JI0YH U HEPACTBOPUMBIE OCHOBAHUS);
KUCIOT  (KHCIIOpOJCOAepKallue U OECKUCIOPOAHbIC, OJHOOCHOBHBIE
Y MHOTOOCHOBHBIE); COJIEH (CPEAHUX U KUCIBIX )

4.2

@u3NUecKue U XUMHUYECKUE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIIJIOB!
BOJIOPO/JIa, XJIOPa, KUCIOPO/a, Cephl, a30Ta, hocdopa, yriiepona, KpeMHHUS

4.3

Pu3nyecKue U XUMUYECKUE CBOMCTBA IPOCTHIX BEIIECTB-METAIIOB: JINTHS,
HaTpus,  KalWsg, MardHusgd U KaIblUdA,  QJIIOMHUHMS,  JKelesa.
DIIEKTPOXUMHUYECKUN PSIT HAIPSHKEHUM METAJIOB

4.4

Om3nueckne W XUMHUYECKHE CBOMCTBa  BOJOPOJHBIX  COCIUHCHHIA
HEMETAaJUIOB: XJIOPOBOIOPO/IA, CEPOBOIOPOIa, AMMHUAKA

4.5

PU3NYECKHUE U XUMHYECKUE CBOMCTBA OKCUA0B HeMeTaILIOB: cephl (IV, VI),
azora (II, IV, V), docdpopa (III, V), yrnepona (II, IV), kpemuus (IV).
[Tomy4yeHne OKCHIOB HEMETAJIIIOB

4.6

XUMHUYECKHUE CBOMCTBA OKCHIOB: MeTailioB IA — IITA rpynm, nuHKa, Meau
(II) u xxene3a (11, III). ITomydyenre okCUIOB METATIIOB

4.7

XUMHUYECKHE CBOWCTBA OCHOBAaHMM U  aM(OTEpPHBIX THAPOKCHUIOB
(Ha mpuMepe TUIPOKCHAOB aJIOMHUHMS, XKene3a, MuHKa). [lomyuenue
OCHOBaHHM ¥ aM(POTEPHBIX THAPOKCUIOB

4.8

OO6mume XUMHUYECKHUE CBOMCTBA KHUCJIOT: XJIOPOBOJIOPOJHOM,
CEPOBOJOPOAHON, CEPHUCTOM, CEPHOM, a30THOH, (pochopHO, KPEMHUEBOH,
yroiibHOM. OcoOble XMMUYECKHME CBOMCTBA KOHILIEHTPUPOBAHHOW CEpPHOMU
Y a30THOM KUCIOT. [lomydeHue kucimor

4.9

OO01ue xumMuIeckue cBoicTBa cpequux coieit. [lomyuenue coneit

4.10

[Tonydyenue, cobupanue, pacro3HaBaHHE BOJIOPOJa, KHCIOpOAa, aMMHaKa,
YTIICKUCIIOTO Ta3a B JIAOOPaTOPHUH

4.11

[Tomydyenne amMmmmaka, CEpHOM M a30THOW KHUCIJIOT B IPOMBIILICHHOCTH.
O01ue crnocoObl MOTy4YeHHsI METAIOB

4.12

I'eneTnueckas cBsI3b MCXKAY KiIaCCaMHW HCOPraHNYCCKHUX COCIII/IHGHI/Iﬁ

XUMHUYECKHUE PEAKIIUN
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5.1

Knaccudukanus XuMUYECKHX pPEaKUUMid MO Ppa3IUYHbIM MpPU3HAKAM:
[0 YUCJIY M COCTaBy Y4YacTBYIOIIMX B PEAKIMU BEUIECTB, MO TEIJIOBOMY
s dexTy, Mo NBMEHEHHIO CTETICHEH OKUCIICHHSI XUMHUYECKHIX JIEMEHTOB

5.2

TeruoBoit >PheKT XUMUYECKON peaklnyi, TEPMOXUMUYECKUE YPaBHEHHUS.
DK30- ¥ SHJOTEPMUUYECKHE peaKIu. TepMOXUMHUUECKIE YPAaBHEHUS

53

OKHUCINUTENBHO-BOCCTAHOBUTEIBHbBIE pEaKIUH. Oxucnurenu
M BoccTaHoBUTeNnu. llpomecchl  OKMCIEHHMS W BOCCTAHOBIICHHSL.
DNEeKTPOHHBINA OaTaHC OKHCIUTEIbHO-BOCCTAHOBUTEIBHON PEAKIIUU

54

Teopuss  3iEKTpoNMTHYECKOW  aucconuarnuud.  KaTHOHBI,  aHUOHBI.
DJEKTPOJIUTHl U HEINCKTpoiuThl. CHIbHBIE W ClaOble DAJIEKTPOJIUTHI.
CreneHb IUCccOLMAIIAN

5.5

PeaKI_[I/II/I WOHHOT'0 0OMeHa. Y CJIOBHUSA IIPOTCKAHUA peaKuHﬁ HOHHOI'O O6MCHa,
ITIOJIHBIC X COKPAIICHHBIC NOHHBIC YPABHCHUA peaKquI

XHAMUS ¥ OKpYKaromas cpeaa

6.1

Bemecma H MaTcpualibl B HOBCGI[HGBHOﬁ ’)KM3HHU 4eloBeKa. be3omacHoe
HCIIOJIB30BaHHUC BCIICCTB U XMMHWYCCKHUX pGaKHI/Iﬁ B J'Ia60paT0pI/II/I u 6I>ITy.
HepBasI nmoMouib IMpru XUMHUYCCKHUX OKOTraxX U OTPAaBJIICHHAX

6.2

XHUMHYECKOE 3arps3HEHUE OKpyKaromeld cpeapl (KUCIOTHBIE JIOXKIH,
3arpsi3HEHHUE TTOYBBI, BO3/IyXa U BOJOEMOB), CITIOCOOBI €0 MpeI0TBPAISHUS
[Ipenenvuas momyctumas kouueHTpamus BemiectB (I1IK). Poxs xumum
B pEUICHUU DKOJOTUYECKUX MpobsieM. YcuiieHHe mapHUKOBOro 3¢ dexra,
pa3pylieHue 030HOBOTO CJIOS

6.3

[Ipumenenue cepsl, a3ota, hocdopa, yriepoaa, KpeMHHUS U UX COCTUHEHUN
B OBITY, MEIUIIMHE, TPOMBIIIJIEHHOCTH M CEIbCKOM X03stiicTBe. [IpuMenenne
METaJUIOB U CIUIaBOB (CTajb, YYTyH, MIOPATIOMUHUNA, OpoH3a) B OBITY
U TPOMBIIIEHHOCTH UX coenuHeHuil. IloHATHEe O KOppOo3uu MeTasioB,
OCHOBHBIE CITOCOOBI 3alTUTHI X OT KOPPO3UHU

6.4

[IpuponHble UCTOYHUKHU YTIEBOIOPOAOB (yroJyib, MPUPOIAHBINA ra3, He(Th),
IPOIYKTHI UX NIepepaboTKu (OCH3UH), UX POJb B OBITY U MPOMBILIIEHHOCTH

6.5

[TepBoHayanbHBIC MOHATHS 00 OPraHMYECKUX BEIIECTBAX KAK O COCAMHEHUSIX
yriiepoga (MeTaH, 3TaH, TUJIEH, all€TWIICH, 3TaHOJI, TJIUUEPUH, YKCYCHas
kuciora). [ToHsTHe 0 OMOJIOTHYECKH BaXKHBIX BEIIECTBAX: JKUpax, OeKax,
YIJIEBOJIaX — U UX POJIM B KU3HU YEJIOBEKA

PacueTsr:

7.1

1o popMyaM XMMHUYECKUX COSTUHEHUMN

7.2

Macchl (MacCcoBOM) JIOJM PACTBOPEHHOTO BEIIECTBA B PaCTBOPE

7.3

10 XUMHUYCCKHUM YPaBHCHUAM
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