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OenepanpHas paboyas mporpamma Mo y4yeOHOMy mnpeaMery «Xumus» (0a30Bblid
ypoBeHb) (mpenMeTHass o0nactb «EcTecTBeHHO-HayuyHbIE MPEIMEThI») BKIIOYAET
MOSICHUTENBHYIO 3aIMUCKY, CO/IepKaHUuEe O0YUEeHMUs, TNIAHUPYEMbIE PE3YyJIbTaThl OCBOCHUS
OporpaMmbl MO XUMHUHU, TEMAaTHYECKOE IUIAHMPOBaHUE, MepeyeHb (KoauduKarop)
pacmpesiesieHHbIX MO KjaccaM MpOBEpseMbIX TPEOOBAHHM K pe3yJsibTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTesIbHON MPOrpaMMbl OCHOBHOTO OOIIET0 00pa30BaHus U JIEMEHTOB
colepKaHUsl 10 XHUMHH, TepeueHb (Koaudukarop) MpoBepsieMbIX TpeOOBaHUM
K pe3yibTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTENbHON MPOTrpaMMbl OCHOBHOTO OOIIETO
00pa3oBaHUsI U PJIEMEHTOB COJEPKAHMS 10 XUMUHU.

HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma o XMM1M Ha ypOBHE OCHOBHOI'O 0011Ier0 00pa30BaHUs COCTaBjJIeHa Ha
OCHOBE TpeOOBaHUM K pe3yJbTaTaM OCBOEHHUS OCHOBHOM 00pa30BaTEIbHON MPOTPaMMBbI
OCHOBHOTO o01ero ooOpazoBanus, mnpeactaBieHHbix B PI'OC OOO, a Takxe Ha
ocHOBe (enepaibHOil pabodeil MmporpaMmbl BOCIHTAHUS M C YYETOM KOHIICHIUU
npenojaBanusl y4eOHOro mnpeameTa «XUMHS» B 00pa30BaTENIbHBIX OpraHU3alMIX
Poccuiickon ®@enepanum.

[Iporpamma nmo xuMum pazpaboTaHa ¢ LETbI0 OKa3aHUS METOAUYECKONW MOMOIIH
YUUTEIIO B CO3/IaHUU paboyeit mporpaMmbl 10 y4eOHOMY TIPEIMETY .

[Iporpamma 1o XxuMuu AaeT OpeACTaBICHUE O LEJIX, 001 cTpaTerun 00y4deHus,
BOCIIUTaHUS W  Pa3BUTUS  OOY4YaIOIIMXCS  CpPEACTBAMM  y4eOHOro  MpeaMETa,
YCTaHaBIMBAaEeT  0O0s3aTeIbHOE  MPEIMETHOE  COAEp)KaHWE,  MPEeoyCMaTpUBAET
pacnpenenieHue ero no Kjiaccam U CTPYKTYPUPOBAHME IO pa3jieiaM U TEMaM MPOrpaMMbl
0 XWUMHH, OIpeAeisieT KOJIMYECTBEHHbIE U KauyeCTBEHHBIE XapaKTEPUCTUKU
COJICp’KaHMS, PEKOMEHYEMYIO IMOCIEOBATEILHOCTh H3YUYCHHUSI XHUMHUU C Y4YE€TOM
MEXKIPEIMETHBIX Y BHYTPUIPEAMETHBIX CBSI3€H, JOTMKHM Yy4eOHOro Tmpoiiecca,
BO3PACTHBIX OCOOEHHOCTEW 00yYaroluXxcs, ONpeAessieT BO3MOXKHOCTH MpeaMeTa s
peanuzanuu  TpeOOBaHMN K pe3yJibTaTaM OCBOCHHMS OCHOBHOW 0O0Opa3oBaTeIbHOMN
nporpaMMbl Ha ypOBHE OCHOBHOIO 0O0Iero oOpa3oBaHMs, a Takke TPeOOBaHUM K
pe3yJibTatam 00y4eHHs] XUMHUH Ha YPOBHE 11€JIeH N3yUeHHUs IpeMeTa U OCHOBHBIX BUIOB
y4eOHO-TI03HABATEIILHOW JIEITEILHOCTH OOYYalomerocss IO OCBOSHUIO Yy4eOHOro
COJIEpKaHUA.

3HaHWE XUMHHM CIY>KUT OCHOBOM Uit  (OpMHUpPOBAHHMS  MHPOBO33PEHUS
oOyyJarouierocsi, €ro MpeACTaBICHUN 0 MaTepUaIbHOM E€AUHCTBE MHpA, BAXKHYIO POJIb
urparoT (GopMUpyeMble XUMHEH TPEACTaBICHUS O B3aWMOIIPEBPAILCHUSIX SHEPTUU U
00 D9BOJIOLUMU BEIIECTB B MPHUPOJAE, O NYyTIX peHIeHUs TJI00ATbHBIX MpodeM
YCTOMYMBOTO PA3BUTHUS YEJIOBEYECTBA — CHIPbEBOM, JIHEPreTUYECKOW, MUIICBOM U
AKOJIOTUYECKOM 0€30MacHOCTH, TPOOIEM 3APABOOXPAHECHHUS.

N3yuenue xumuu:

CIIOCOOCTBYET peaih3aIiii BO3MOXXHOCTEH MJiIsi caMOpa3BUTHS M (HOPMHUPOBAHUS
KyJbTYPbI JINYHOCTHU, €€ O0LIeH U PYyHKIIMOHAIBHON IPaMOTHOCTH;



denepanbHas padboyas nporpamma | Xumusi. 8—9 kimaccel (0a30BbIi YPOBEHB)

BHOCUT BKJIaJl B (OPMHUPOBAHUE MBIIUICEHUS M TBOPYECKUX CIIOCOOHOCTEM
oOyyarommxcsi,  HAaBBIKOB WX  CAMOCTOSITENIbHOW  y4yeOHOM  JeATEeNbHOCTH,
OKCIIEPUMEHTAIBHBIX M HCCIACAOBATEIIbCKUX  yMEHHWH, HEOOXOAWMMBIX  Kak B
MOBCEAHEBHOM JKU3HU, TaK U B IPO(PECCHOHATBLHOM 1eITeIbHOCTH;

3HAKOMUT CO CTIEIU(DUKON HAYIHOTO MBIITUICHH S, 3aKJIaIBIBAET OCHOBBI IIEJIOCTHOTO
B3[UISIJa HA EIMHCTBO IIPUPOABI M YEJIOBEKA, SBISECTCA OTBETCTBEHHBIM J3TAallOM B
(bopMHpPOBAaHNY €CTECTBEHHO-HAYYHON TPAMOTHOCTH O0YYaIOIIUXCS;

croco0CcTBYeT (hOPMUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHUS K €CTECTBEHHO-HAYUYHbBIM
3HaHUAM, K MPUPOJE, K UYETIOBEKY, BHOCUT CBOM BKJIAJl B HKOJOTUUYECKOE 00pa3oBaHUeE
oOydJaronuxcs.

JlanHbple HampaBiieHHs B OOYYEHMM XUMHUU OOECIEUYMBAIOTCA CIEIM(PUKON
COJIEpKaHMsl YYEOHOTO TIPEAMETA, KOTOPBIN SIBISETCS MEJarornyeckKu aJalTUPOBAHHBIM
oTpakeHueM 0a30BOI HAYKU XUMHH Ha ONIPEJICTICHHOM 3Talle €€ Pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOIO 00IIero oOpa3oBaHUS OPUEHTUPOBAH HA
OCBOEHHE OOYYalOIMMHCS CHUCTEMBI IE€PBOHAYAIBHBIX TMOHATUM XUMHUH, OCHOB
HEOPraHUYECKOM XUMHUHM U HEKOTOPBIX OTJEJIbHBIX 3HAYMMBIX MOHSATUM OPraHUYECKOU
XUMHH.

CtpykTypa cojepKaHHsl MpPOrpaMMbl MO XUMHUU C(POpMHUpOBaHA HAa OCHOBE
CHUCTEMHOI0 No1xo/a K ee uzyuenuto. CoaepxaHue CKIaIbIBAETCS U3 CUCTEMBI MOHITHI
0 XMMHUYECKOM JIEMEHTE U BEIIECTBE U CUCTEMBI MOHITUI 0 XUMU4YecKkou peakiuu. O6e
3TU CUCTEMBI CTPYKTYPHO OPraHW30BaHbI 10 MPUHIMILY MOCJIEI0BATEIBHOIO Pa3BUTHS
3HAHWU HAa OCHOBE TEOPETUUYECKHUX ITPEICTABICHUN PA3HOTO YPOBHS:

ATOMHO-MOJICKYJISIPHOTO YUYE€HUSI KAK OCHOBBI BCETO €CTECTBO3HAHUS,

[Tepnonnueckoro 3akona J[.11. MenaeneeBa kak OCHOBHOI'O 3aKOHA XUMHUM;

YUYEHHS O CTPOEHUH aTOMa U XUMHUYECKOM CBSI3H;

MPEJCTaBICHUIN 00 AIEKTPOIUTUYECKOM JUCCOIMALIMY BEIIECTB B paCTBOPax.

TeopeTnueckue 3HaHUSI PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKU MOJTYUYECHHBIX U
OCMBICTIEHHBIX (DaKTOB, PA3BUBAIOTCS IMOCJIEN0BATEIHLHO OT OJHOTO YPOBHS K JPYTOMY,
BBITIOJIHSIST  (PYHKIIMU OOBSCHEHUS U TPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS U
BO3MOYKHOCTEM MPAKTUYECKOTO MPUMEHEHUS U MOJIYYECHHS U3y4aeMBbIX BEILIECTB.

OcBoeHnune mporpaMMbl 0 XUMHUH CITIOCOOCTBYET (POPMUPOBAHUIO MPECTABICHUS O
XMMHUYECKOU COCTABIIAIOIIECH HAYYHON KAPTUHBI MUPA B JIOTUKE €€ CUCTEMHOU ITPUPOLBI,
LIEHHOCTHOI'0 OTHOILIICHUS K HAYYHOMY 3HAHUIO M METOJIaM MO3HaHus B Hayke. M3yueHue
XUMUU MPOUCXOIUT C MPUBIICYCHUEM 3HAHUHN U3 paHEe U3YyUCHHBIX YyUeOHBIX MPEIMETOB:
«Oxkpyxatomuii Mup», «buosorud. 5—7 knacce» u «Pusmnka. 7 Kiacey.

[Ipu m3yyeHUU XUMUU MPOUCXOAUT (OPMHUPOBAHWE 3HAHUN OCHOB XMMHYECKOU
HAayKd Kak OOJIACTU COBPEMEHHOI'0 E€CTECTBO3HAHMUS, NMPAKTUYECKON EATEeIbHOCTH
YyeloBeKa M KaK OJIHOTO W3 KOMIIOHEHTOB MHPOBOM KyJbTYphl. 3ajadya y4eOHOIo
MpeaMeTa COCTOMT B (POPMUPOBAHUU CHUCTEMBl XMMHYECKUX 3HAHWM — BaKHEHIIMX
(akToOB, MOHATUN, 3aKOHOB U TEOPETUUYECKUX IMOJIOKEHUH, JOCTYMHBIX 0000IIEeHUN
MHUPOBO33PEHUYECKOTO XapaKTepa, si3blka HAyKH, B MPHOOIIEHUN K HAyYHBIM METOJaM
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NO3HAHUS TMPU M3YUYCHUHM BEIIECTB M XHMMHMUYECKHX peakiui, B (POpPMHUPOBAHUU U
Pa3BUTHH TIO3HABATCIILHBIX YMEHUN W WX MPUMEHEHWU B y4eOHO-TIO3HABATEIHHOU U
y4e0HO-HCCIIeI0BATENIbCKON IEITETbHOCTH, OCBOCHHUH MTPaBUII O€30MacHOTO 00paIeHUs
C BEILIECTBAMHU B OBCEAHEBHOM KU3HU.

[Ipn wm3ydeHMM XWUMHUU Ha YPOBHE OCHOBHOTO O0OIIEr0 OOpa30BaHUS BaKHOE
3HauY€HUE MPUOOPENH TaKHUE 1eJd, KaK:

dbopmupoBaHue HMHTEIJUICKTYaJIbHO pa3BUTOMN JUYHOCTH, TOTOBOM K
caM0o00pa30BaHUI0, COTPYJAHHYECTBY, CAMOCTOSITEILHOMY TMPUHITHIO pEUICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

HAIPaBJICHHOCTh OOYYEHHUsI HA CUCTEMATHYECKOE MPUOOIIECHHE OO0YyYaroIIUXCs K
CaMOCTOSITENIbHOM TI03HABATEJIbHOW JIE€ATEIbHOCTH, HAYYHBIM METOJaM [O3HaHU,
bopMHUPYIOLTUM MOTHBAIIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUMU;

oOecrieueHre yCciIoBUH, CIIOCOOCTBYIOMIMX MTPUOOPETEHUIO 00YUYaIOIIUMHUCS OIbITa
Pa3HOOOpa3HOW JCSATENbHOCTH, TMO3HAHUS M CaMOIIO3HAHUS, KIIOUEBBIX HABBIKOB
(KITFOUEBBIX KOMIETEHIIUM ), UMEIOIIUX YHUBEPCATbHOE 3HAUCHUE VISl Pa3JIUYHBIX BUIOB
NEeSATENbHOCTH;

dbopmupoBaHue o011el (PyHKIIMOHATHLHON U €CTECTBEHHO-HAYYHON rPaMOTHOCTH, B
TOM YHUCJIE YMEHUN OOBSICHATH U OLICHUBATDH SBJICHUS OKPYXKAIOIIETO MUPA, UCIIOJIb3YS
3HAHUSA U ONBIT, MOJYYECHHBIE MPU U3YUYECHHH XHUMHH, MPUMEHSATh UX NPHU PELICHUH
po0JieM B TOBCETHEBHOM XU3HU U TPYIOBOM JAESTEILHOCTH;

dbopMupoBaHrue y 0O0yYarOmUXCsl TYMAaHUCTHUYECKHX OTHOIICHWM, MOHWMAaHUS
IIEHHOCTH XUMUYECKUX 3HAHWUW JJIsI BBIPAOOTKUA JKOJOTUYECKH I1€JIECO00Pa3HOro
MOBEJICHUS B OBITY M TPYJAOBOM JEATEIIBHOCTH B IEISX COXPAHEHHUS CBOETO 370POBbs
Y OKPY’KarOLIEeW NPUPOJIHON CPENb;

pa3BUTHE MOTHUBAllUM K OOYyYEHHUIO, CIIOCOOHOCTEH K  CaMOKOHTPOJIIO U
CaMOBOCIIMTAHUIO HA OCHOBE YCBOEHHMSI 0OILIEYET0BEUECKIX EHHOCTEHM, TOTOBHOCTH K
OCO3HAHHOMY BbIOOPY MPOGUIIS U HAMPABICHHOCTH JaJIbHEHIIIEr0o 00yUeHMUS.

OOmiee 4yuCIO 4YacoB, PEKOMEHJOBAHHBIX ISl M3ydeHUs Xumuu, — 136 4acos:
B 8 Ki1acce — 68 yacoB (2 yaca B HeJllento), B 9 kitacce — 68 yacoB (2 yaca B HEZIEIIO).
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COIEPKAHUE OBYYEHMUA

8 KJIACC

IlepBoHayabHbIE XUMHYECKHUE IOHATHSA

[Ipenmer xumuu. Pojib XUMUU B )KM3HU YEJIOBEKA. XUMUS B CUCTEME HayK. Tena u
BeliecTBa. U3MUECKHUE CBOMCTBA BEMIECTB. ArperaTrHoe cocTossHue BemecTB. [loHstre o
MeTO/laX Mo3HaHus B XUMUH. YncThle BemecTBa U cMecH. CriocoObl pa3iesieHrs CMecei.

ATOMBI U MOJIEKYJIbl. XUMUYECKHE 3JIEMEHThl. CUMBOJIBI XUMHUYECKUX AJIEMEHTOB.
IIpocTbie U CI0XKHBIE BENIECTBA. ATOMHO-MOJICKYJIIPHOE YUEHUE.

Xumuyeckass ¢dopmysia. BajleHTHOCT, aTOMOB XMMHMUYECKHUX JJIEMEHTOB. 3aKOH
IIOCTOSSHCTBA cocTaBa BemiecTB. OTHOCUTEIbHAs aToMHas Macca. OTHocHUTeNIbHAs
MOJIEKYyJIsIpHasg Macca. MaccoBasi 101 XUMHUYECKOTO 3JIEMEHTA B COCIMHEHHH.

KonuyectBo BemiectBa. Mosbs. MossipHas macca. B3auMocBs3b KOJIMYECTBA, MACChI
U 4YHhcla CTPYKTYPHBIX €IWHHI[ BemiecTBa. PacdeTsl mo ¢opmyliaM XHUMHUYECKHX
COCTUHEHUH.

DU3NYECKUE U XUMUUYECKHE SIBJICHUA. XMMHUYECKasl PEAKLHS U €€ TPU3HAKU. 3aKOH
COXpaHEHHS MacChl BEIECTB. XMMHUYECKHE ypaBHeHHs. Knaccudukarmus XUMHUYECKUX
peakimii (COeTMHEHUS, Pa3JIOKEHUS, 3aMeIeHs, OOMEHa).

Xumuueckuil IKCnepUMeHm:

3HAKOMCTBO C XHWMHUYECKOW TIOCYJIOM, TMpaBuUjiaMu palboThl B JabopaTopuu
U mpuemMamMu oOpalleHHs ¢ JaOOpaTOPHBIM OOOpPYJOBaHUEM, M3YUYEHHE U ONMHCAHUE
(bU3UIECKUX CBOMCTB 0Opa3IiOB HEOPraHWMYECKUX BEIIECTB, HAOMIOJICHUE (PHU3UICCKUX
(T1aBieHUE BOCKA, TasHUE JIbJla, pACTUPAHUE caxapa B CTYyIKE, KUTICHHE U KOHICHC AU
BOJIbI) U XUMHUYECKMX (TOpEHHE CBEYM, MPOKAIMBAHWE MEIHONH MPOBOJIOKH,
B3aUMOJICHCTBUE MeJla C KUCIOTOW) SIBICHWH, HAOJIOJIEHUE W ONKMCAHHUE TMPU3HAKOB
MPOTEKAHUSI XUMHYECKUX peaKUui (pa3loKeHHe caxapa, B3ahuMOJICUCTBUE CEPHOMU
KHCJIOTBI C XJIopuzoM Oapus, paznoxenue ruapokcuna meau (II) mpm HarpeBanuu,
B3aUMOJICUCTBHE Kene3a ¢ pactBopoM conu menu (II), m3ydenne cnocoOoB pazaeneHus
cMece (Cc TIOMOLIBIO MarHuTa, (UIBTPOBaHWE, BbIAPUBAHUE, JUCTUIUISLIMS,
xpoMarorpadusi), MPOBEJACHUE OYMCTKUA MOBAPEHHON COJM, HAOIIOJIEHUE U ONMUCAHUE
pEe3yJIbTaTOB TMPOBEACHHUS ONbITA, WUIIOCTPUPYIOUIETO 3aKOH COXPAHEHUS MAacCCHhI,
CO3/IaHHE MOJIeJIeld MOJIEKYJ (IIapOCTEPKHEBBIX ).

Baxuelue npeacTaBuTe M HEOPraHMYeCKMX BelecTB

Bo3nyx — cMmech razos. Cocrtas Bo3ayxa. Kuciopoa — 3;ieMeHT 1 IpOCTO€E BELIECTBO.
Haxoxnenue kucimopona B npupoje, GU3HMUYecKue U XMMHUYECKHE CBOWCTBA (peakuuu
ropenusi). Oxcunel. Ilpumenenue kucimopoga. CnocoObl TMOMy4YEHUS KHCIOpOa
B siabopatopu ¥ mOpoMbllieHHOCTH. KpyroBopot kuciopona B npupoge. O30H —
aJUIOTpOIHAsg MOAUUKALIMS KUCIOPOa.
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TernoBoit hdEeKT XUMHUYECKOW peaklud, TEPMOXUMUYECKUE ypaBHEHHS, JK30-
U DHIOTEPMHUYECKHE peakuuu. TOIUIMBO: yrojdb W METaH. 3arps3HEHUE BO3/yXa,
yCWJICHHE MapHUKOBOIO 3 dekTa, pazpyiieHrne 030HOBOTO CIIOS.

Bonopon — snemeHT U mpoctoe BemectBo. HaxoxaeHne Bogopoda B IMPUPOJE,
bu3nUecKue 1 XUMUYECKAE CBOWCTBA, MPUMEHEHHUE, CITOCOOKI TorydeHus. KucioTs! u
COJIH.

MounsipHbIit 00beM ra3oB. PacueTsl 10 XUMHUYECKUM YPABHEHUSM.

dusnyeckre cBoucTBa BoAbl. Bona kak pactBopurens. PactBopel. HacellieHHbie 1
HEHACBIIIEHHBIE PACTBOPBI. PAcTBOPUMOCTH BeleCTB B BoAE. MaccoBasi 10715 BEIIECTBA B
pactBope. XuMHUUYECKUE CBOMCTBA BOAbl. OcHOBaHUsA. Poiib pacTBOPOB B MPUPOAE U B
KW3HU 4yenoBeka. KpyroBopoT BoAbl B Ipupo€e. 3arps3HEHNE MPUPOAHBIX BoA. OXpaHa
Y OYMCTKA MPUPOHBIX BOJI.

Knaccudukanus Heopranmdeckux coenunenuit. Oxcunsl. Krnaccudukarms
OKCH/JIOB: coJjieoOpasyronme (OCHOBHBIE, KHUCJIOTHBIE, amdortepHbie) U
HecosieoOpasyronme. HoMmenknarypa okcuaoB. dusnyeckne u XUMUYECKHUE CBOWCTBA
okcuaoB. [lomydyeHrne OKCHIOB.

OcHoBanusi. Kiaccudukanys OCHOBaHUM: MIEJI0UYU U HEPACTBOPUMBIE OCHOBAHUSI.
Homenknatypa ocHoBaHuil. DPU3WYECKHE W XHUMHUYECKHE CBOMCTBAa OCHOBAHUU.
[Tosryuenne ocHOBaHUH.

Kucnotel. Krnaccuduxanus xucinor. Homenknarypa kucinor. @usmyeckue
Y XMMHUYECKHE CBOMCTBA KUCIIOT. Pan aktuBHOCTH MeTaiuioB H.H. bekerona. [lomyuyenue
KHUCJIOT.

Conu. Homenkiarypa coneil.

DOU3NYECKNE U XUMUYECKHE CBOMCTBA coJiel. [losyuenue cosei.

I'eneTnyeckas CBsI3b MEXY KJIaCCaMU HEOPTaHUYECKUX COCUHECHUM.

Xumuueckuu 5KCnepumenm:

KaueCTBEHHOE OIIPEACIICHNE COAECPKAHUSA KHCIOpPOJa B BO3AYXE, IOJIY4YEHUE,
coOupaHue, pacrno3HaBaHWE W H3YyYEHUE CBOWCTB KHUCJIOpPOJAA, HAOIIOJEHUE
B3aUMOJICHCTBUS BEIIECTB C KUCJIOPOJIOM M YCIIOBUSI BO3HUKHOBEHHMS W NPEKpPAILCHUS
ropenus (Mokapa), o3HaKOMJICHHME ¢ oOpa3laMu OKCHIOB M OIKMCaHUE WX CBOMCTB,
NoJIlydyeHue, coOMpaHue, paclo3HaBaHWE W H3Y4YeHHE CBOWCTB Bojopoja (TopeHue),
B3aumojelcTBue Bojgopoaa ¢ okcugoM wMeau (II) (BO3MOXKHO HCMOJIB30BaHUE
BUJICOMATEPUAIIOB), HAOIIOJICHUE O00pa3lloB BEIIECTB KOJWYECTBOM 1|  MOJIb,
HCCJIEIOBAaHHE OCOOCHHOCTEM pPAacTBOPEHHUS BEIIECTB C Pa3IMYHOM PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEACICHHON MACCOBOMU JOJIEN pACTBOPEHHOTO BEILIECTBA,
B3aMMOJICWCTBHE BOJIbI C METaNIaMH (HATPUEM U KaJbIFieM) (BO3MOXKHO HUCIIOIb30BaHUE
BUJICOMATEPHAIIOB), HUCCIEIOBaHHE OOpa3l0B HEOPTraHMYECKHX BEIIECTB PA3TUYHBIX
KJIacCOB, HAONIOACHWE W3MEHEHUs OKPACKHM WHIUKATOPOB B PacTBOPax KHUCIOT
U esiouel, nzydenue B3anmoeictsust okcruna meau (1) ¢ pactBopom cepHOi KHCIOTHI,
KHCJIOT ¢ METaJNIaMU, PEAKIMI HEUTpan3alny, oJly4eHne HepacTBOPUMBIX OCHOBAHU,
BBITECHEHUE OJHOIO MeETajula JpPYyruM H3 pacTBOpa COJIM, pPEILIECHUE
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AKCIIEPUMEHTAJIBHBIX 3ajlad 1o TeMe «BaxHelne KIacChl HEOPraHWuYeCKUX
COEIMHEHUI.

IMepuoanueckui 3axkoH u Ilepuoauyeckas cucrema xumudeckux djaementos /1.H.
MenpeneeBa. CrtpoeHue aroMoB. XuMH4YecKasd CBs3b. OKHCIUTEIBHO-
BOCCTAHOBUTEJbHbIC PEaKIUH

[lepBble MOMBITKH KJIACCU(UKAIUN XUMUYECKUX 31eMeHTOB. [loHsaTre o rpynmax
CXOJHBIX JIEMEHTOB (IIEJIOYHBIE U HIETOYHO3EMEIbHBIE METAILJIbI, TAJIOT€HbI, UHEPTHBIE
ras3sl). DJI€MEHTbI, KOTOpbIe 00pa3zyioT aM(pOTepHbIE OKCUABI i TUAPOKCHUIBI.

Ilepnonmueckuit 3axoH. llepuonnueckas cucrema XuMU4YecKuX 3y1eMeHTOB J[.1.
MenneneeBa. KopotkonepuonHas u amuHHonepuogHas ¢opwmbsl Ilepuonnueckoi
cucreMsl xuMuueckux dieMeHToB J[.1. Menaeneesa. [leproasl u rpymmnsl. Pu3ndecKuii
CMBICJI IIOPAIKOBOIO HOMEpAa, HOMEPOB IIEPUOA U TPYIIIIBI DJIEMEHTA.

Crpoenne aromoB. CoctaB aroMHbIX saep. M3ortomsl. OnekTpossl. CTpoeHue
ANIEKTPOHHBIX 000JI0YEK aTOMOB MHepBbIX 20 XUMHUECKUX 3JIeMeHTOB llepuoandeckoii
cucrembl JI.1I. MenneneeBa. XapakTEpUCTHKA XWMHYECKOTO DJJIEMEHTAa II0 €r0
nonoxenuto B [lepnonnueckon cucreme /.M. Menneneesa.

3aKOHOMEpPHOCTM HM3MEHEHHUS paJdyca aTOMOB XUMHYECKUX JJIEMEHTOB,
METAUIMYECKUX W HEMETAJUIMYECKUX CBOWMCTB MO TpPyNIlaM M IEpUOJaM. 3HAYCHHE
Ilepnogmueckoro 3akoHa u Ilepmoguyeckor CHCTEMBI XMMUYECKHX DSJIEMEHTOB JUJIS
pa3BUTHs HAyKU U npakTuky. [[.11. MeHneneeB — y4eHbIN U TpaKJaHHH.

Xumuyeckass cBsi3b. KoBaneHTHas (mOJjsipHas W HEMOJIApHAsi)  CBS3b.
DIEeKTpOOTPULATENBHOCTh XMMUYECKUX 3JIEMEHTOB. FIOHHAs CBSA3b.

Crenenp okucneHus. OKHCIUTEIBHOBOCCTAHOBUTENBHBIE peakiuu. [Iponecchbr
OKHCJIEHUS M BOCCTAHOBJICHHsI. OKUCIIUTENIN U BOCCTAHOBUTEIH.

Xumuueckuii sxcnepumenm:

u3yyeHue oOpa3loB BEIIECTB METAUIOB M HEMETAJJIOB, B3aMMOEICTBUE
TUAPOKCUIA IIMHKA C pacTBOpaMHM KHUCIOT UM IIEJOYeH, MPOBEICHUE OIBITOB,
WUTFOCTPUPYIONTUX MPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiivil (ropeHue,
peaKIuy pa3oKeHUs, COSTUHEHHUS ).

Meoscnpeomemmuvie ces3u

Peanuzanust MexnpeaMETHBIX CBsI3€H TP M3yYEeHWH XUMHUM B 8 Kiacce
OCYILIECTBIISIETCS YePe3 UCIIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK
U TIOHSTHUH, SBISIOMIUXCS CHUCTEMHBIMHU [JIi OTIEJBHBIX MPEIMETOB €CTECTBEHHO-
HAy4YHOTO ITUKJIA.

OO01ue ecTeCTBEHHO-HAYYHbIC TIOHATHUS: HAYUYHbIA (paKT, TUIIOTE3a, TEOPHS, 3aKOH,
aHaju3, CHUHTE3, KiIacCu(pUKalus, TMePUOJUYHOCTh, HAOIIOJEHUE, DKCIEPUMEHT,
MOJICTTMPOBAHUE, U3MEPEHUE, MO/IEIIb, SIBICHUE.

®du3uKa: MaTepusi, aroM, SJEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHWJ, HU30TOIHI,
PaIMOaKTUBHOCTh, MOJIEKYJIa, DJIGKTPUYECKUM 3apsj, BEIIeCTBO, TeI0, O0O0beM,
arperaTHoe COCTOSIHME BEIIECTBa, ra3, (U3MYECKUE BEIUMYHHBI, CIUHUIIBI U3MEPEHUS,
KOCMOC, IIJIaHETHI, 3Be3/1b1, COIHIIE.
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buonorus: horocunTes, AbIXanue, ouocdepa.
['eorpadus: atmocdepa, ruapocdepa, MHUHEPATbI, TOPHBIC MOPOJIBI, IOJIC3HBIC
HCKOIIaeMble, TOIJTUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XMMHUYecCKasi peakuus

[lepuomnueckuii 3akoH. lleproamueckas cucrema XUMHUYECKUX 3jeMeHToB JI.U.
MenpneneeBa. CTpoeHrne aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHHH CBOWMCTB XMMHUYECKUX
AJIEMEHTOB MEPBBIX TPEX MEPUOAOB, Kaausl, KAJIbLUSI U UX COCOUHEHHUIN B COOTBETCTBUH
C IIOJIO’KEHUEM JIEMEHTOB B [leproandeckoil cucteme U CTPOEHUEM UX aTOMOB.

CtpoeHue BenecTBa: BUIbl XUMUYECKOW CBSI3U. THIIBI KPUCTAIUIMYECKUX PELIETOK,
3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAUIMYECKOM PEMIETKH UM BHUIA
XUMHUYECKOU CBS3H.

Knaccudukanuss M HOMEHKJIaTypa HEOPraHMYECKUX BEIIECTB. XHUMHUUYECKHUE
CBOWCTBA BEIIECTB, OTHOCAIIMXCS K PA3JIMYHBIM KJIACCAM HEOPTaHUYECKUX COCTMHEHUM,
TEHETUYECKAasl CBSI3b HEOPTaHMYECKUX BEILIECTB.

Knaccudukanus XUMHUECKMX peakIUMil 10  pa3jIMYHbIM  [pHU3HAKaM (10
YUCIy W COCTaBy YYacCTBYIOIIMX B PEAKIUMU BEIIECTB, MO TEIJIOBOMY 3(dQeKTy, 1Mo
U3MCHEHHUIO CTETEeHEeW OKUCIEHUS XUMHUYECKHX OJJIEMEHTOB, MO OOpaTUMOCTH, IO
YYaCTHIO KaTajii3aTopa). JK30- U DSHIOTEPMHUYECKHE PEAKIUU, TEPMOXUMUUYECKHUE
YpaBHEHUSI.

[TonsitTue o ckopocth xXuMmHUeckor peaknuu. [loHarue 00 00paTUMBIX
U HEOOpaTUMBIX XUMHUYECKUX peakuusx. [IoHsTHEe O TOMOTEHHBIX U TE€TEPOTCHHBIX
peakuusx. Ilonstue o karamuse. Ilonsatne o xumumueckoM paBHOBecuu. DakTophl,
BIIMSIIOIIME HA CKOPOCTh XUMUYECKON PEaKIIMU U MOJOKEHNE XUMUYECKOTO PABHOBECHS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC peaxkuuu, AIEKTPOHHBIN OanaHc
OKHCJIMTEIbHO-BOCCTAHOBUTENIBHON peakunu. COCTaBIECHNE YPAaBHEHUN OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIUN C UCTIOJIH30BAHUEM METO/1a AJICKTPOHHOTO OaaHca.

Teopus 3JIEKTPOIUTAYECKONW JUCCOLMALMU. JIEKTPOJIUTHI U HEIJIEKTPOJIUTHI.
Katuonbl, aHuoOHbI. MeEXaHM3M JUCCOIMALIMM BEUIECTB C PA3JIMYHBIMUA BHAAMU
xuMuueckoi cBsa3u. CreneHp agucconuanuu. CUabHbIE U C1a0ble dJIEKTPOJIUTHI.

Peakiuu monHOrOo OOMEHa. YCIOBUS TPOTEKAHUS pPEaKlUii MOHHOTO OOMEHa,
MOJIHBIE U COKPAILICHHBIE HOHHBIE YpaBHEHUS peakiuii. CBOMCTBA KUCIOT, OCHOBAHUMN U
CoJIell B CBETE MPEICTaBICHUN 00 AIEKTPOIUTHIECCKON nuccorumaiuu. KadecTBeHHBIC
peakunu Ha UoHbIL. [IoHATHE O THIPOIU3E COJICH.

Xumuueckuu sKCnepumenm:
03HAaKOMJIEHUE C MOJIEISIMU KPUCTAININYECKUX PEIIETOK HEOPraHMUECKUX BEILECTB
— METaJJIOB U HEMETaJIoB (rpadura U anMasa), CJI0KHBIX BELIECTB (XJIopHaa
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HaTpUs), UCCIICIOBAaHNE 3aBUCHMOCTH CKOPOCTH XUMHUYECKOW peaKIMH OT BO3JEHCTBUS
pa3auyYHbIX (HAKTOPOB, HCCIIEIOBAHUE DSIECKTPOIPOBOJHOCTH PACTBOPOB BEILECTB,
mpolecca IUCCOLMAIMU  KHUCJIOT, Iieloueid U cojiei (BO3MOXHO HCIOJIh30BaHHUE
BUJICOMATEPHUAIIOB), TPOBEJICHUE OMBITOB, WLIIOCTPUPYIOMINUX MPU3HAKH TMPOTCKAHHS
peakiuii HOHHOro oOMeHa (00pa3oBaHUE OCaJiKa, BhIJEICHUE ra3a, 00pa3oBaHUE BOJIbI),
OTIBITOB, WJUTIOCTPUPYIOUIUX TMPUMEPHI OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKInuit
(ropeHHe, peakIuy Pa3IOKEHUS, COCAUHEHUS), PACINO3HABAHWE HEOPTAaHUYCCKUX
BEIIIECTB C TTOMOIIBIO KAY€CTBEHHBIX PEAKIINN Ha MOHBI, PEIICHUE IKCIIEPUMEHTAITLHBIX
3aad.

HemeTtanbl u UX coeiHEeHUsI

OO6mas xapakTepucTHKa rajioreHoB. OCOOEHHOCTH CTPOECHHS aTOMOB, XapaKTEPHBIE
cTeneHu okucieHus. CtpoeHue u (pU3n4ecKrue CBOMCTBA MPOCTHIX BEIIECTB — IT'AJIOT€HOB.
XUMHUYECKHE CBOMCTBA Ha TpUMepe XJopa (B3aUMOJEHCTBHE C METalIaMu,
HEMeTaJUIaMHy, LIejaoyaMu). XnopooaopoA. ColsiHasi KUCI0Ta, XUMUYECKHUE CBOMCTBA,
NoJIly4eHue, MpUuMeHeHue. JleficTBre Xjopa U XJOPOBOAOPOJa Ha OPraHU3M YEJIOBEKa.
Baxxnenmue XJ0puapl 1 UX HAXO0XKACHUE B IPUPOJE.

O6mas xapakrepuctuka 31emMeHToB VIA-rpynmnbel. OcoOEHHOCTH CTPOSHHS aTOMOB,
XapaKTEpHbIE CTENICHU OKUCIICHHUS.

Crpoenue u (pu3nuecKue CBOMCTBA MPOCTBIX BELIECTB — KUCIOPOJA U CEpHI.
AmnorpornHbie  MOAUGUKAIIMK KHCIOpPOJa W Cepbl. XUMHUYECKHE CBOMCTBA CEpHI.
CepoBosiopoJ, cTpoeHue, (pU3MYECKHe M XUMHYECKUE CBOMCTBAa. OKCHUIBI Cepbl Kak
MPEICTaBUTENI KUCJIOTHBIX OKCHIOB. CepHas KHUCIOTa, (PU3NYECKHe U XUMUYECKUE
CBOMCTBA (00IIME KaK MPECTABUTENS Kilacca KUCIOT U crienuduyeckue). XMMUYECKHUe
peaKkimu, JiekKalke B OCHOBE MPOMBIIIJIEHHOTO CIOCO0a MOJyYeHUs] CEPHOU KUCIOTHI.
[Ipumenenue. Conu CcepHOW KHUCIOTHI, KAa4ECTBEHHAas pEakius Ha CyibhaT-uoH.
Haxoxnenue ceppl M €€ COCOMHEHUA B MNOPUPOJE. XHUMHUYECKOE 3arpsi3HEHUE
OKpY Karolied cpeibl COCTMHEHUSIMU Cepbl (KUCIOTHBIE JOXKIHU, 3arpsi3HEHHE BO3TyXa
U BOJIOEMOB), CIIOCOOBI €ro MpeI0TBPaICHUS.

O6mras xapakrepuctuka 35eMeHToB VA-rpynibl. OCOOEHHOCTH CTPOSHHUS aTOMOB,
XapaKTEPHbIE CTENIEHU OKUCIICHHUS.

A3OT, pacmpocTpaHeHHe B Mpupoae, (PU3NYECKHe U XUMHUYECKUE CBOMCTBA.
KpyroBopor a3zora B npupoje. AMMHaK, ero (pu3nyeckrue U XMMHYECKHE CBOWCTBA,
MOJTydYeHUE u MIpUMEHEHUE. Comm aMMOHWUS, ux busznueckue u
XUMUYECKHNE CBOWCTBa, MpuMeHeHue. KadecTBeHHass peakiusi Ha HOHBI AMMOHMS.
A30THasi KuCJOTa, €€ MOoJIyueHHe, (PU3NYecKrue U XMMUYECKHE CBOMCTBa (OOIIME Kak
MPEACTaBUTEINSI Kilacca KUCIIOT U cnenuduyeckne). Vcmnonp3oBaHne HUTPATOB U COJICH
aMMOHHUSI B KayeCTBE MHHEPAJIbHBIX yAOOpeHHil. XHWMHUYECKOe 3arpsi3HEHUE
OKpY’Karolllel cpeabl COEAMHEHUSAMU a30Ta (KUCIOTHBIE JOKIM, 3arpsI3HEHNE BO3/1yXa,
MOYBBI U BOJOEMOB).

®docdop, amtorponHsie Momaudbukanuu docdopa, PuMUECKUE U XUMHUECKHE
coiictBa. Oxcun docdopa (V) u dochopHas kucnora, GU3HIECKHE U XUMHICCKHEC
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CBOMCTBa, noiyuyeHue. Mcnons3oBanue pochaTroB B KaueCTBE MUHEPATIbHBIX YI00PEHUIA.

O6mas xapaktepuctuka 3aemMeHToB |V A-rpynmnbel. OcoOEHHOCTH CTPOSHUS aTOMOB,
XapaKTepHbIEC CTETICHU OKUCIICHHUS.

Yrnepon, aJuioTponHble MOAU(PHUKAIIMN, PACIPOCTPaHEHUE B IPUPOE, (hU3nuecKue
U XuUMUYeckue cBoiicTBa. AncopOuusa. Kpyrosopor yriepona B mpupozge. OKcHibl
yriepona, ux (U3NIECKUe U XUMUYECKHE CBOWMCTBA, JACHCTBUE HA JKUBBIE OPTraHU3MBI,
MOJIy4eHHE U PUMEHEHHE. DKOJIOTHUECKUe MPOOIEMbI, CBSI3aHHBIE C OKCUAOM yTiepoa
(IV), runote3a riao0aibHOTO MOTEIUICHHUS KIMMATa, MapHUKOBBIA >PdeKT. YronbHas
KHCIIOTa W €€ CONHM, HX (U3NYECKHe W XHMHUYECKHE CBOWMCTBA, MOJIY4YCHHE U
npumeHenue. KaduectBeHHasi peakiusi Ha kKapOoHAT-UOHKI. Mcronb3oBanne KapOoOHATOB
B OBITY, MEAUIIMHE, IPOMBILIJIEHHOCTH U CETbCKOM XO0351CTBE.

[lepBoHavasibHbIE TOHATHS 00 OPraHUYECKHX BEHIECTBAX KaK O COCAMHEHUSIX
yraepoja (MeTaH, dTaH, ITHIEH, alleTUJICH, STaHOJI, TJIMIEPUH, YKCYCHasl KHUCIIOTA).
[TpupoaHbIe HCTOYHUKH YTIIEBOIOPOIOB (YToJb, TPUPOIHBINA a3, HEPTH), MPOAYKTH UX
nepepaboTku (OEH3UH), UX POJIb B OBITY U MPOMBIIIJIEHHOCTH.

[TonsiTie 0 OMONOTMYECKN Ba)KHBIX BEIIECTBAX: XKHUPaAX, OCNKax, yriaeBoJax — U UX
pPOJIM B JKM3HM 4YeNoBeKa. MaTepuanbHOE €JUHCTBO OPTaHUYECKUX M HEOPTaHUYECKUX
COCIMHEHU.

Kpemnwuii, ero ¢pusndeckne u XUMHUYECKHUE CBOMCTBA, MOJYyYE€HHUE U MPUMEHEHHE.
CoenuHeHus kpeMHusi B npupoje. OOmme npeacrabieHuss o0 okcuae kpemuus (1V)
U KpeMHueBoi kucinore. CuiMkaThl, WX HCIOJb30BAaHUE B OBITY, MEIUIIUHE,
MPOMBINIJICHHOCTH. BaxkHeiimme ctpoutensHble MaTepHalibl: KepaMuKa, CTEKIIO, IIEMEHT,
O0etoH, kene300eToH. [IpoOseMbl 0€30MACHOTO  HMCIOJIB30BAaHUS  CTPOUTEIBHBIX
MaTEpHAJIOB B MOBCETHEBHOMN KU3HHU.

Xumuueckuu 5KCnepumenm:

U3ydYeHne o00pa3lloB HEOPraHMYECKUX BEIIECTB, CBOWCTB COJISIHOM KHCIIOTHI,
MPOBE/ICHUE KAaUECTBEHHBIX PEAKUMN Ha XJIOPUI-MOHBI U HAOJIOJIEHHE MPU3HAKOB HMX
OPOTEKaHMs, OMBITHI, OTpa)Karolue (U3NYECKUEe U XUMHUYECKHUE CBOWCTBA T'aJIOTEHOB
U UX COEAUHEHUHN (BO3MOXKHO HCIOJIb30BaHUE BHUIEOMATEPUAJIOB), O3HAKOMIICHHE C
oOpa3naMu XJIOpUAOB (TaJIOTEHUIOB), O3HAKOMJIEHHE ¢ o0pa3laMud Ccepbl U €€
COEIMHEHHUSMH (BO3MOKHO MCIOJB30BaHUE BHUIEOMATEPHAIIOB), HAOIIOJEHIE TIpoLecca
oOyTIIMBaHMs caxapa IMoJl ICUCTBUEM KOHIICHTPUPOBAHHOW CEPHOU KUCIIOTHI, U3yUEHUE
XUMHUYECKUX CBOMCTB pa30aBIECHHON CEPHOW KHUCIOTHI, MPOBEICHUE KAaueCTBEHHOMU
peakiuu Ha cyinb(arT-uoH M HaOJIOJEHUE NMpPU3HAKA €€ MPOTEKaHUs, O3HAKOMJICHHE C
¢uznueckuMu  cBoMcTBaMHM  a30oTa, ¢ochopa W UX COECOUHEHUH (BO3MOMKHO
MCIIOJIH30BaHNE BHUCOMATEpUAIOB), 00OpasllaMu a30THBIX U (OCPOPHBIX YyIOOpEHHUIA,
noJiyuyeHue, coOmpaHue, pacrno3HaBaHHE M H3yUYEHHUE CBOICTB aMMHUaka, MPOBEICHHUE
KaueCTBEHHBIX pPEaKIMil Ha MOH aMMOHHMS M (GocdaT-uOH U M3yUEHUE MPHU3HAKOB HX
IIPOTEKAHUS, B3aWMOJCUCTBUE KOHUEHTPUPOBAHHOM Aa30THOM KHUCJIOTBI C MEIBIO
(BO3MOHO HCIIOJIB30BAHKE BUJIEOMATEPUATIOB), U3YUEHUE MOJIETIEH KPUCTAUIMUYECKUX
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peleTok anMasa, rpadura, QysuiepeHa, O03HAKOMJIEHHE C MPOIECCOM aacopOuuu
PacTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM VyIJIEM M YCTPOMCTBOM IPOTHUBOrasa,
MoJIlydeHue, coOupaHue, pacro3HaBaHHE W M3YyYEHHE CBOMCTB YTJEKUCIOro Tasa,
IPOBEJCHUE KAYECTBEHHBIX peakuil Ha KapOOHAT W CHUJIMKAaT-UOHbI U H3y4YEHUE
NPU3HAKOB  MX  MPOTEKaHWUs, O3HAKOMJIEHME C  NOPOAYKUUMEH  CUIMKAaTHOMN
IPOMBIIUICHHOCTH, PEUICHUE JSKCIEPUMEHTAIBHBIX 33aJad 10 TeMe «Baxueinmme
HEMETAJUIBl U UX COCAUHEHUS.

MeTtajuibl 1 UX COeIMHEHMS
OOmas xapakTepUCTUKa XUMHYECKUX DJIEMEHTOB — METAJUIOB HA OCHOBAHMM UX
nonoxeHus B Ilepuonnueckoin cucreme xumudeckux aneMeHToB .M. Menneneesa u
cTpoeHusi aroMoB. CTpoeHue MeTauioB. MeTtajuinueckasi CBSI3b U METaJNIMYecKas
KPUCTAJUIMYECKAsT PEHIETKA. OJIEKTPOXUMUYECKHW PAL  HANOPSDKECHUM  METAJUIOB.
duznyeckre U XUMHUUECKHE CBOMCTBA MeTaJI0B. O011IKEe CTIOCOOBI MOTYYEHUSI METAIIIIOB.
[ToHsiTHE O KOPPO3UK METAIIIOB, OCHOBHBIE CIIOCOOBI 3aLTUTHI UX OT Koppo3uu. CriiaBbl
(cTainp, 4yTyH, JIOpaTIOMUHUN, OPOH3a) U UX IPUMEHEHHE B OBITY M POMBIIIJIEHHOCTH.

[[leoyHble MeTauibl: IOJNOKEHUE B llepuoauyeckoil cHUCTEME XHUMHUYECKHUX
anemenToB J[.M. MenneneeBa, CTpOEHHE HX aTOMOB, HAxXOXJIECHHE B IPUPOJE.
dusznueckre M XUMUYECKHE CBOWCTBa (Ha mpuMmepe Hatpus W Kanus). OKCHbI
Y TUJIPOKCUBI HATPUA U Kaynsl. [[puMeHeHne MEeT0YHbIX METAIIIIOB U UX COCIMHEHU.

[I{erouyHO3€MENBHBIE METAIIIIBI MATHAW U KaJbLUW: MTOJN0XKEHHUE B [lepnognueckon
cucteMe xumudeckux aneMeHToB .M. MeneneeBa, CTpO€HUE X aTOMOB, HAXO0XKICHHUE
B npupoae. OU3nM4YecKkne U XMMHUYECKHE CBOMCTBA MarHus W Kajabliusa. Baxueimme
COCMHEHUs KaybIUsl (OKCHUJ, THUIAPOKCHI, coju). JKecTKOCTh BOABI U CHOCOOBI €€
YCTPAHEHHUS.

AmomuHuii: nonoxenue B [lepuoanueckoii cucreme XumMuueckux snemeHTon J[.1.
MenpeneeBa, CTpOEHHUE aTOMa, HAXOXICHHUE B npupoje. Ouzndeckne m XUMHUYECKUE
CBOMCTBa aTtOMUHUS. AM(POTEpPHBIE CBOMCTBA OKCHIA U TUAPOKCH]IA aTFOMUHUA.

Kenezo: nmomoxenne B Ilepuonnueckoil cucremMe XuMuUUeckux saemeHToB JI.U.
MengeneeBa, CTpOEHHE aroma, HaxoxiaeHue B npupone. Duszndeckue u
XUMHYECKUE CBOMCTBA xkele3a. Okcuabl, Tuapokcuabl U conu xkenesa (1) u xxenesa (I11),
UX COCTaB, CBOMCTBA U MOJIyYCHHE.

Xumuyeckuil sKcnepumenm.:

O3HaKOMIIEHHE ¢ 00pa3laMy METaUIOB M CIUIABOB, MX (DPU3MYCCKUMHU CBOWMCTBAMH,
W3YYCHHE  pE3yJIbTaTOB  KOPPO3WU  METALIOB  (BO3MOXKHO  WCIIOJIH30BaHHE
BUICOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOCHCTBHUS OKCH/IA KAJIbIUs U HATPHUS C BOJOK
(BO3MOYKHO HCITOJIb30BAaHHE BHICOMATEPUAIIOB), UCCIICIOBAHNE CBOWCTB )KECTKOM BOJIBI,
npoliecca ropeHws JxKele3a B KUCIopo e (BO3MOXKHO HCIIONIb30BAaHIE BUICOMATEPHAIIOB),
MPU3HAKOB MTPOTEKAHMsI KAYECTBEHHBIX PEAKIIMI HA MOHBI (MarHus, KaJIbIUs, AIFOMUAHUS,
nuaka, xene3a (I1) m xenesa (I11), menu (Il), HaOmomeHue W ommMcaHWE MPOIECCOB
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OKpaIllMBaHMs TUIAMEHU MOHAMU HATPHs, KaJlus U KaIbIUs (BO3MOXKHO HCIIOJIh30BAHUE
BHJICOMATEPHAIIOB), HCCICAOBAaHUE aM(pOTEPHBIX CBOWCTB THIPOKCHIA ATFOMHHUS
TUAPOKCUIA IIMHKA, PEUICHHWE SKCIEPUMEHTANbHBIX 3ajauy no Teme «Baxuelue
METAJUIbI U KX COECTUHEHUS.

XuMHA H OKPY:KaI0Las cpena

BemectBa u Marepuanbl B IOBCEIHEBHOM JKM3HM 4YeJOBeKa. besomacHoe
WCIIOJIb30BaHME BEIIECTB M XHMHUYECKHX peakiuuii B ObiTy. IlepBas momomis mpu
XUMHUYECKUX 0KOTaX U OTPABJICHUSAX.

XUMHYECKOE 3arpsi3HEHHE OKpYyXKaroule cpensl (TpenenbHas AOMycTUMast
KoHIleHTpanus BeulecTB (nanee — [1/IK). Ponp xumum B pelieHUM 3KOJIOTHYECKUX
poOIIEM.

Xumuueckutl SKCnepuMeHm.
u3y4eHue oOpasloB MaTepuanoB (CTEKJIO, CIUIaBBI METaJUIOB, TOJUMEpPHBIC
MaTepuarbl).

Meorcnpeomemmuvie césazu

Peasmzannst mexXnpeaMETHBIX CBSA3EHM NPU M3yYEHMH XUMHM B 9 Kiacce
OCYIIECTBIISIETCS UEpE3 UCIIOJIb30BAHNE KaK OOILUX €CTECTBEHHO-HAYYHBIX TOHITHH, TaK
U TIOHATUMN, SIBISIOUIUXCS CHUCTEMHBIMU [UIsl OTAEJBbHBIX MPEIMETOB €CTECTBEHHO-
HAy4YHOI'O LIUKJIA.

OO011ue ecTeCTBEHHO-HaY4YHbIE MOHITHS: HAYYHBIN (DaKT, TUIOTE3a, 3aKOH, TEOpus,
aHaluu3, CHUHTE3, KilacCU(pUKALKs, TMEePUOJAUYHOCTh, HAOIIOJEHUE, 3SKCIEPUMEHT,
MOJICIMPOBaHUE, U3MEPEHUE, MOJENb, SIBJICHHE, MAPHUKOBBIA 3(PPEKT, TEeXHOJIOTHUs,
MaTepuabl.

®uzuka: maTtepus, aToM, AJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHJ, WU30TOIbI,
PaAMOAKTUBHOCTh, MOJIEKYJA, dJEKTPUUECKUN 3apsA]l, IPOBOJHUKH, MOJIYIPOBOJHUKH,
TUAJIEKTPUKH, (POTOIJIEMEHT, BELIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA,
ra3, pacTBOp, pPacTBOPUMOCTb, KPHUCTAJUIMYECKAs pELIETKa, CIJIaBbl, (U3HYECKUE
BEJIMYMHBI, E€AUHUIBI H3MEPEHMs,, KOCMHUYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3/bI,
CounHize.

buonorusa: ¢ortocunre3, apixaHue, Ouocdepa, SKOCUCTEMa, MHUHEPAJIbHBIC
yA0OpeHusi, MUKPOIJIEMEHThI, MAKPO3JIEMEHTHI, TUTATEIbHbIC BEIIECTRA.

['eorpadusi: atmocdepa, ruapochepa, MUHEpaTbl, TOPHBIE MOPOABI, TOJIC3HBIC
MCKOIAEMbIE, TOIUIUBO, BOJIHBIE PECYPCHI.
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IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHUHAN
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

I/IBY‘IGHI/IC XUMHHU Ha YpPOBHC OCHOBHOI'O O6H16FO 06p3.30BaHI/IH HAIIPpaBJICHO Ha
JOCTHXKCHUC O6yanOHII/IMI/IC$I JIMUYHOCTHBIX, MCTAIIPCAMCTHBIX MW  MPCIAMCTHBIX
PE3YIIbTATOB OCBOCHUA yqe6H0r0 mpcamMeTa.

JIMYHOCTHBIE PE3YJIBTATBI

JIM9HOCTHBIE PE3yIBTaThl OCBOSHUS MPOTPAMMBI OCHOBHOTO 00111eT0 00pa3oBaHUs
JIOCTUTAIOTCSI B XOJ€ OOYyYEeHHS XUMHUU B €JIMHCTBE Y4eOHONW W BOCHHUTATEIbHOU
JIESITeTbHOCTH B COOTBETCTBHUH C TPATUIIMOHHBIMU POCCUNCKUMH COIIMOKYJIBTYPHBIMU U
JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH, TPUHATHIMH B OOIIECTBE MTpaBUIaMU U HOPMaMHU
MOBEACHUS U CITOCOOCTBYIOT MPOIIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHS U COITUATM3AIIUN
oOyyJaronmxcsi.

JImaHOCTHBIC pe3yNbTaTHI OTpa)xaroT TOTOBHOCTh 00yJaroIuXcsl
PYKOBOJICTBOBATBHCSI CUCTEMOW IMO3UTHUBHBIX IIEHHOCTHBIX OPHCHTAIIMA W PACIIUPEHUE
OTIBITa JACATEIHPHOCTH HA €€ OCHOBE, B TOM YHCJIC B YACTH:

1) naTpMOTHYECKOr0 BOCIIUTAHMSI:

IIEHHOCTHOTO OTHOIICHUS K OTEYCCTBEHHOMY KYJIbTYPHOMY, HCTOPHYCCKOMY U
HAayYHOMY HACJIEANIO, TOHUMAaHUS 3HAYCHUST XUMUYECKOW HAYKH B )KM3HU COBPEMEHHOTO
oOIecTBa, CHOCOOHOCTH  BJIJIeTh  JOCTOBEpHOM  HMH(OpMaluend o mepeaoBbIx
JTOCTIKCHUSIX W OTKPBITUSX MAPOBOM M OTEUECTBEHHOW XMMUH, 3aMHTEPECOBAHHOCTH B
HAyYHBIX 3HAHUSX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) rpaKIaHCKOr0 BOCIIMTAHUS:

MIPEACTABIICHHS O COLIMATIBHBIX HOPMaXxX U IPaBUJIaX MEKJINYHOCTHBIX OTHOLIEHU B
KOJUIEKTUBE, KOMMYHHUKAaTUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO IMOJIE3HOM, y4eOHO-
HCCIIEIOBATENILCKOM, TBOPYECKOM M JPYIUX BHJAX JESATEIbHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOW  COBMECTHOM  JEATEIbHOCTHM  MPU  BBINOJIHEHUM  YYEOHBIX,
MO3HABATENbHBIX 33/1a4, BHINOJTHEHUH XUMUYECKIX YKCIIEPUMEHTOB, CO3JaHIUH YUeOHBIX
IIPOEKTOB, CTPEMJIEHHS K B3aUMONOHMMAHHMIO W B3aUMOIIOMOIIM B IIPOLIECCE ITOU
y4eOHON JesTeNbHOCTH, TOTOBHOCTH OIIEHUBATH CBOE MOBEIECHHUE M MOCTYNKU CBOMX
TOBApUILEH C IIO3UIUM HPABCTBEHHBIX WM MPABOBBIX HOPM C YYETOM OCO3HAHHUS
MIOCJIEAICTBUU IMOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO IO3HAHUSI:

MHUPOBO33PEHYECKUX MPEACTABICHUM O BEIIECTBE M XUMHYECKOM pEakLUH,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU M COCTABIIAIOLIUX OCHOBY
JUI MOHMMAHUS CYIIHOCTH HAyYHOM KapTUHBI MUpPA, NPEICTaBICHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHS NPUPOBI, B3aUMOCBS3X YEJI0BEKA C IPUPOAHON CPENOH, O
POJIM XMMUH B ITIO3HAHUU ITUX 3aKOHOMEPHOCTEM;
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MIO3HABATEJIbHBIX MOTHBOB, HANpPAaBJICHHBIX Ha MOJYYEHUE HOBBIX 3HAHUU IO
XUMUH, HEOOXOTUMBIX ISl O0BSICHEHUST HAOII0aEMBIX TIPOIIECCOB U SBIICHU;

MO03HABATENbHOM, WH(MOPMAIMOHHOW M YHUTATENIbCKOM KYJIbTYphl, B TOM YHCIIE
HABBIKOB CaAMOCTOSITEIBHON pabOThl C yUeOHBIMU TEKCTAMH, CIIPABOYHOM JIUTEPATYPOH,
JOCTYITHBIMU TEXHHUECKUMH CPEJICTBAMU WH(POPMAITMOHHBIX TEXHOJIOTHI;

uHTEpeca K OOYy4YeHUI0O W TO3HAHMIO, JII0OO3HATENIbHOCTH, TOTOBHOCTH
U CIIOCOOHOCTH K caMOOOpa30BaHMIO, TPOCKTHOM U UCCIE0BATEIbCKON AeSTEIBHOCTH,
K OCO3HAaHHOMY BBIOOPY HAIPaBICHHOCTH U YPOBHS 00YUYEHHUS B JAJIbHEHIIIEM;

4) popMuUpOBaHUS KYJIbTYPbI 310POBbS:

OCO3HAaHUS LIEHHOCTH >KWU3HHU, OTBETCTBEHHOIO OTHOIICHHS K CBOEMY 3J0pPOBBIO,
YCTaHOBKH Ha 3/10pPOBBII 00pa3 KU3HU, OCO3HAHMS MOCIEICTBUN U HENPUSITUS BPEIHBIX
NpUBbIUEK (YMOTpEOJIEHUS aJKOroJisl, HAPKOTUKOB, KYpEHHUs), HEOOXOIUMOCTH
coOJIroficHUs TIpaBul 0€30MacHOCTH MpU OOpalleHUH C XUMUYECKUMHU BEIeCTBAMU
B OBITY U pEaJIbHOM KU3HU;

5) Tpy10BOT0 BOCIIUTAHUS:

WHTEpeca K MPaKTHUYECKOMY HM3YyYCHHIO Mpodeccuii W Tpyaa Pa3IudHOro POja,
YBaOKEHUE K TPYAy W pe3yJbTaTaM TPYIAOBOU JEATEIHLHOCTH, B TOM YHCJIE HA OCHOBE
NPUMEHEHUS MPEIMETHBIX 3HAHWW M0 XMMHH, OCO3HAHHOTO BHIOOpA MHIWBUIYaTHHOU
TPAaCKTOPUHM TPOJOJDKCHHUS O00pa30BaHWS C yYETOM JIMYHOCTHBIX HMHTEPECOB
U CIIOCOOHOCTM K XHWMHH, OOIIECTBEHHBIX WHTEPECOB U MOTPEOHOCTEW, YCIEUTHOM
MPO()eCCUOHATEHON JIEATETLHOCTH W Pa3BUTHS HEOOXOIWMBIX yYMEHHH, TOTOBHOCTH
aIanTHPOBAThCA B MPO(ECCHOHATLHON Ccperie;

6) 9K0JIOrH4eCKOT0 BOCUTAHUS:

HKOJIOTMUYECKH 11eJIeCO00Pa3HOro OTHOIIECHUS K MPUPOJIE KaK UCTOUHUKY KU3HH Ha
3emiie, OCHOBE €€ CYIECTBOBaHMs, MOHUMAaHMsI LIEHHOCTH 3JI0pPOBOTO M 0€30MacHOro
oOpaza JKM3HM, OTBETCTBEHHOIO OTHOIIEHUS K COOCTBEHHOMY (PU3HUYECKOMY
U TICUXUYECKOMY 3/I0pPOBbIO, OCO3HAHUS LIEHHOCTH COOIIOACHUS MpaBHJ 0€30MacHOro
NOBEACHUS MpU pabOTe C BEILIECTBAMH, a TAKKE B CUTYaLUAX, YTPOKAIOLIUX 3/I0POBBIO U
JKHU3HU JIFOACH;

CIIOCOOHOCTH MPUMEHATh 3HAaHUA, TOJy4YaeMble MNpPU HU3YYCHUH XUMHUH, IS
pelIeHUs 3a/1a4, CBA3aHHBIX C OKPY’KAIOLIEW MPUPOAHOM CPEAOU, MOBBILICHUS YPOBHS
HKOJIOTMYECKOM KYJIbTYpPbl, 0CO3HAHUS INI00ATFHOTO XapaKTepa SKOJIOTHUECKUX MpodiieM
Y IIyTEN UX PELICHHS TOCPEICTBOM METOAOB XUMUU;

AKOJIOTMYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJCTBOBAThCA UM B MO3HABATEIBHOM,
KOMMYHHUKATUBHOM U COLMAJIBHOM ITPAKTHUKE.

METAIIPEIMETHBIE PE3YJIbTATDBI

B cocTaBe METAIlPEAMETHBIX ~ PE3YyJIbTATOB BBIICIIIOT ~ 3HAYHUMBIE
11 OPMUPOBAHUS MUPOBO33PEHHUS OOIIIEHAYYHbIE MOHATHUS (3aKOH, TEOPUS, TPUHLIHII,
runoresa, (akT, cucTeMa, IpOLECC, IKCIEPUMEHT U JAPYroe), KOTOPbIE UCIONb3YIOTCS
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B €CTECTBEHHO-HAyYHBIX YUCOHBIX MPEAMETax U MO3BOJISIIOT HA OCHOBE 3HAHHM U3 STUX
npeaMeToB (OpMHUPOBATH MPEACTABICHHE O LEJIOCTHOM HAaydyHOM KapTWHE MHpa,
U yHUBEpCaJbHble YyueOHbIE JEeUCTBUS (IIO3HABATENIbHbIE, KOMMYHUKATHUBHBIE,
PEryJsITUBHBIC), KOTOPBIE o0ecreunBaroT dbopmupoBaHue TOTOBHOCTH
K CaMOCTOSITEIbHOMY TUTAHUPOBAHUIO M OCYIIIECTBICHUIO YUEOHOU IeATeTbHOCTH.

ITo3zHaBaTe/IbHbIE YHUBEpPCAJbHbIE YUeOHbIEe AeiiCTBUS
Ba3oBble Jornueckue 1eMicTBUSA:

YMEHHE HCIOJIh30BaTh MPUEMBI JIOTHYECKOTO MBIIUICHUS TP OCBOCHHUM 3HAHUM:
PacKphIBaTh CMBICTT XUMHYECKUX TOHSITHH (BBIICIATh WX XapaKTepHBbIC NPU3HAKH,
YCTaHABIWBATh B3aWMOCBSI3b C JPYTUMHU TOHSATHSMH), HWCIIOJIB30BATh TMOHATHS IS
OOBSCHEHHSI OTACIBHBIX ()AaKTOB W SIBJICHHWA, BBHIOMPATh OCHOBAHWUS W KPUTCPUU IS
KJIacCu(PUKAIMA XUMHUYECKAX BEIIECTB W XUMHUYCCKUX PEAKIWH, yCTaHABIMBATh
PUYUHHO-CJICICTBEHHBIC CBSI3U MEXIY OOBEKTaMH HM3yUEHHUS, CTPOUTH JIOTHUYECKUE
paccyxnieHus (MHIYyKTUBHbBIC, IEAYKTHUBHBIC, MO aHAJIOTUU), MPOBOJIUTH BBIBOJBI U
3aKITIOYCHUS;

yMEHHE TPUMEHITh B TIPOIEcCe TO3HAHWA TOHATHS  (MIPEAMETHBIC U
MeTaIrpeAMETHBIC), CUMBOJUYECKHE (3HAKOBBIC) MOJEIH, HCIOJIb3YEMbIE B XHUMUH,
peoOpa3oBhIBATh MIUPOKO MPUMEHSIEMBIC B XHMHH MOJICIbHBIC TPEICTABICHUS —
XUMUYECKUH 3HAK (CHMBOJI 2JIEMEHTA), XUMUYecKasi popmylia 1 ypaBHEHHE XUMUYECKOM
peaKiuu — MpU PerieHNH yueOHO-TI03HABATEIbHBIX 3a/1a4, C YYETOM JTHUX MOJIEIbHBIX
MPEICTABIICHUN BBISBISITh M XapaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKU U3YYaeMBIX
O0OBEKTOB — XHWMHYECKMX BEIIECTB M XHMMHUYECKHUX pEeaKIiuil, BBIABIATH 0OIIHE
3aKOHOMEPHOCTH, TMPUYUHHO-CIIEACTBEHHBIE CBSI3M W TPOTHUBOPEUUS B H3y4aEMBIX
poleccax u sIBJICHUSX.

ba3oBble ucciienoBarebCKue 1eiiCTBUA:

YMEHHUE UCIIOJb30BATh MOCTABICHHBIE BOIPOCHI B KayeCTBE WHCTPYMEHTA
MO3HAHUS, a TaK)K€ B KaueCTBE OCHOBBI JJisi (DOPMHUPOBAHMS TUIIOTE3BI MO MPOBEPKE
MPAaBUJILHOCTH BBICKA3bIBAEMbIX CYXKICHHUII;

npuoOpEeTeHHEe OMbITa 10 I[JIAHUPOBAHMIO, OpPraHU3allud U  MPOBEACHUIO
YYEHHUYECKHUX KCIIEPUMEHTOB, yMEHUE HAOIIOAATh 3a XOJJ0M ITPOLIecca, CAMOCTOSTEIBHO
MIPOTHO3UPOBATH €r0 Pe3yJIbTat, (HOPMYyIUPOBATH 0OOOIIICHNS U BBIBOJIBI IO PE3yJIbTaTaM
MIPOBEICHHOTO OMBITA, UCCIEAOBAHMS, COCTABIIATH OTYET O MPOJICIaHHOU padoTe.

Pabora ¢ undopmanmeii:

yMEHUE BbIOMpATh, aHATM3UPOBATh U MHTEPIPETUPOBATH MH(OPMALIUIO PA3ITMUHBIX
BUJOB M (OpPM TNPEACTaBICHUSA, MOJIYy4YaeMyl0 U3 pa3HbIX HCTOYHUKOB (HAYYHO-
NOMyJIsIpHAs JUTEepaTypa XUMUYECKOTO COAEpMH aHHs, CIIPABOUHBIE MMOCOOUS, PeCypCh
WNHTepHeTa), KpPUTUYECKM  OLEHHWBATh MNPOTHBOPEYMBYID M  HEJOCTOBEPHYIO
uH(bOpMaIIHIO;
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yMEHUE MPUMEHSTh pa3IMyHbIe METOABbl M 3alpoChl MpPU TOHCKE M OTOOpE
uH(pOpPMAIIUU U COOTBETCTBYIOIIMUX TAHHBIX, HEOOXOUMBIX ISl BHITTOJIHEHHS YUEOHBIX U
MO3HABATENbHBIX 3aJlay OIpPEACIICHHOIO THUMa, MNPUOOpeTeHHue OombiTa B 00JaCTH
UCIOJIb30BaHUs ~ MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJOTUH,  OBJAJICHUE
KyJIbTYpPOIl aKTUBHOTO UCTIOIB30BAHUS PA3TMYHbBIX TIOMCKOBBIX CUCTEM, CAMOCTOSITEILHO
BBIOMpATh ONTUMaNbHYIO (OpMy TNpelCTaBlIeHUs HHPOpPMAIMM W WLIIOCTPUPOBATH
penaemMbie 3a1a4d HECIOKHBIMUA CXEMaMHU, TuarpaMMamu, IpyruMu popMamu rpaduku
U UX KOMOUHALIUSIMU;

yMEHUE  UCIOJIb30BaTh W aHAJIM3UpoBaTh B IMpolecce  yuyeOHOU
U UCCJENOBATEIbCKONW JEATEIbHOCTH HWH(MOPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO X035MCTBA U TPAHCIIOPTA HA COCTOSTHUE OKPYKAIOILIEH TPUPOTHOMN CPEIb.

KoMMmyHuKaTHBHBIE YHUBEpPCAJbHbIE Y4eOHbIC AeiCTBUS:

yYMEHME 3a/laBaTh BONPOCHI (B XOJ€ auajiora W (WiM) JUCKYCCHM) IO CYIIECTBY
oOcyxaaeMoi TeMbl, (POPMYJIUPOBATh CBOU MPEUIOKEHHUSI OTHOCUTENIBHO BBIOJIHEHUS
OpeJI0KEHHON 3a1auu;

NpUOOPETEHHE ONbITa MPE3CHTALMU PE3YyJbTaTOB BBIMOJHEHUS XUMHUYECKOTO
SKCIIEPUMEHTa (JaOOPATOPHOIO OIBITA, JAOOPAaTOPHOM pabOThl MO MCCIIEAOBAHUIO
CBOMCTB BEIECTB, yUeOHOTO MPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHUKaMHM IIO3HABaTEJIbHOM U
UCCIIEIOBATEIbCKOM JEATENbHOCTH MPH PEIICHWH BO3HUKAIOIIUX MPOoOJieM Ha OCHOBE
ydeTa OOIIMX MHTEPECOB M COTJIACOBAHUS MO3UIUK (0OCYXKIEHUSI, OOMEH MHEHUSMH,
«MO3TOBbIE TITYPMbDY, KOOPJUHAIIMS COBMECTHBIX JIEUCTBHM, ONpenesieHne KpUTEpHEB
0 OLIEHKE KaYECTBA BBIMIOJHEHHOMN paOOThl U APYTHE);

PerynsiTuBHbIe YHUBEpPCAJIbHbIE Y4eOHbIE IeHCTBUS:

YMEHHE CaMOCTOATEJIBHO OMNpEeNeNaTh LeJH JEATCIbHOCTH, TJIaHWPOBATh,
OCYIIECTBIATh, KOHTPOJHUPOBATh W TP HEOOXOJMMOCTH KOPPEKTHPOBATh CBOIO
NeSITeIbHOCTh, BBIOMpaTh Hambosiee A(PQPEKTUBHBIC CIMOCOOBI pEIICHUS YYEOHBIX H
MO3HABATEIbHBIX  3aJlad, CaMOCTOSITEJIbHO  COCTaBJISITh WJIU  KOPPEKTHUPOBATH
MPEJUIOKEHHBIN aJITOPUTM JIEUCTBUM MPH BBINOJHEHUN 33JaHUNA C YYETOM IOIYYECHUS
HOBBIX 3HaHUN 00 H3y4aeMbIX OOBEKTaX — BEMIECTBAX U PEAKIMIX, OICHUBATH
COOTBETCTBHE MOJYYEHHOTO pPE3yjbTaTa 3asBICHHOW 1EIU, YMEHUE HUCIOIb30BaTh U
aHaJM3UPOBATh KOHTEKCTHI, PE/IJIAaraeMbI€ B YCIOBUU 3a/IaHUI.

INPEAMETHBIE PE3YJIBTATHI

B coctaBe mpeaMeTHBIX pPEe3ybTaTOB MO OCBOCHUIO 00S3aTEIHLHOTO COJCpKAHUS,
YCTAaHOBJICHHOTO JTaHHOUW (henmepanbHON pabouyell mporpaMMOl, BBIICISIOT: OCBOCHHBIC
0OyJaroNMMUCs Hay4YHbIC 3HAHUS, YMEHHS U CIIOCOOBI IEWCTBUM, CTICIIM(PUICCKUE IS
MPEAMETHOM 001acTH « XUMHUS, BUABI ISITETLHOCTH 110 TIOJTYYSHUIO HOBOTO 3HAHMS, €TO
MHTEPIpPETAINH, TPEOOPa30BAaHUIO M MPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX W HOBBIX
CUTYaLUSIX.
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K xonmy obOyuyenuss B 8 kiacce y oOyuwaromerocss OyayT chopMHpOBaHBI
CJIeIyIOLME IPEAMETHBIE PE3YJIHTATHI IO XUMUMU:

pacKpbIBaTh CMBICJ OCHOBHBIX XHWMHYECKHX IIOHATHI: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MTPOCTOE BEIIECTBO, CIOKHOE BELIECTBO, CMECh (OJHOPOJIHAS U
HEOJIHOPOJIHAsI), BAJICHTHOCTb, OTHOCUTEIbHAs aTOMHAs MU MOJICKYJIIpHas Macca,
KOJIMYECTBO BEUIECTBA, MOJIb, MOJISIPHAS Macca, MaccoBasi JOJIsI XUMUYECKOTO 3JIEMEHTA
B COCAUHEHUHU, MOJISIpHBIH 00BEM, OKCHJ, KHCJIOTa, OCHOBaHHE, COJb,
ANIEKTPOOTPHUIIATETLHOCTD, CTETIEHb OKHCIICHUS, XUMUYECKasl peakins, KIacCHPUKAIUsI
pEeaKLMii: peaKkMu COCINHEHHUS, PEAKIIMH PA3JIOKEHUS], PEaKI[MU 3aMEILEHUs, PeaKIun
o0OMEHa, 9K30- U PHJIOTEPMHUYECKUE PEAKIINH, TEIJIOBOU 3(hPEKT peakuuu, siapo aroma,
AJIEKTPOHHBIN CJIOW aToma, aTOMHas OpOWTalb, paguyC aroMa, XUMHUYECKas CBS3b,
MOJIsIpHAsE M HEMOJsipHas KOBAaJCHTHas CBsA3b, MOHHAS CBSI3b, WOH, KAaTHOH, AaHHOH,
pacTBOp, MaccoBas J10JiA BelllecTBa (IIPOLIEHTHAs! KOHIEHTPALKsI) B paCTBOPE;

WJUTFOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XUMHYECKUX IMOHATUI U IPUMEHSThH 3TU
MOHSTHS MPU ONMCAHUY BEILIECTB U UX MPEBPAIICHUN;

UCIIOJIb30BaTh XWMHUYECKYI0O CHUMBOJMKY JJisi COCTaBlieHUs (OpPMYJ BEIIEeCTB
Y YPAaBHEHUN XUMUYECKUX PEAKIINM;

OTIPENICNIATh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX, CTEIICHb
OKHCJICHHSI DJIEMEHTOB B OWHApHBIX COCAMHEHUSX, TPUHAMJICKHOCTh BEIIECTB K
OTpEeNeICHHOMY KJacCy CO€IWHEHUW 1o ¢GopMyaaMm, BHJ XUMHUYECKOW CBS3H
(KOBaJICHTHAsl U MOHHAs) B HEOPTraHUYECKUX COCIMHEHUSX;

packpbiBath cMbIch [leproanueckoro 3akona .. Menaeneesa: 1eMOHCTPUPOBATh
MMOHMMAaHUE TEPUOUYECKON 3aBUCUMOCTH CBOWCTB XMMHUYECKHX JJIEMEHTOB OT HX
nonoxeHnuss B llepuoanyeckodl cucTemMe, 3aKOHOB COXPAaHEHUS MAacChl BEILECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YUEHUS, 3aKOHA ABOTaJIpo; OMUCHIBATh U
XapakTepu3oBaTh TabnuuHyro Qopmy Ilepuogmdeckoil CHUCTEMBl XUMHYECKHX
AJIEMEHTOB: pa3iuyaTh TOHATUS «TJaBHas mnoarpynma (A-rpymnma)y U «moOouyHas
noarpynmna (b-rpynma)», Mameie u OOJBIINE TEPHOJBI, COOTHOCHTH O0O3HAYCHUS,
KoTopbie uMmeroTcs B Tadmuie «llepuonnueckas cucrema xumudeckux snemeHToB J1. M.
MeHnneneeBay C YHUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUSI AaTOMOB XUMHYECKHUX
AJIEMEHTOB (COCTaB W 3apsll sipa, 00Illee YKUCIO JIEKTPOHOB U paCIpesielieHue UX IO
AJIIEKTPOHHBIM CJIOSM);

KJIacCU(UUIMUPOBATh  XMMHYECKHE JJIEMEHTHI, HEOpraHUYeCKHue  BEIECTBa,
XUMUYECKUEe peakiuu (M0 YUCIY W COCTaBY YYacTBYIOUIMX B PEAKIUM BEIIECTB, MO
TerI0BOMY 3P (DEKTy);

XapaKTepHu30BaTh (OMHUCHIBATh) OOIIME XUMUUYECKUE CBOMCTBA BEILIECTB PA3JIMYHBIX
KJIACCOB,  MOJITBEP)KJasi  OMHCAaHUE MPUMEpPaAMHU  MOJEKYJSPHBIX  YpaBHEHUU
COOTBETCTBYIOIIMX XUMHUECKUX PEAKIIMIL;

IPOTHO3UPOBATh CBOKMCTBA BEILIECTB B 3aBUCHMOCTH OT UX KQUECTBEHHOI'O COCTABA,
BO3MOKHOCTH MPOTEKAHUS XUMUUECKUX MIPEBPALIEHUN B PA3JIMUYHBIX YCIOBUSAX;
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BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYJSIPHYKO U MOJISIPHYIO MacChl BEILECTB,
MacCOBYIO JIOJI0 XUMHUYECKOTO 3JeMEHTa Mo (opMyJsie COCAMHEHHS, MaCCOBYIO OO
BEILIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI [0 YPABHEHUIO XUMUYECKON PEAKIINY;

IPUMEHSTh OCHOBHBIE ONIEPALIMHU MBICIIUTEIBHOMN NESITEIbHOCTH — aHAIU3 U CUHTE3,
CpaBHEHHUE, 0000IleHne, CHUCTeMaTH3alllI0, KIIAaCCU(PUKALIUIO, BBIABICHUE MPUYUHHO-
CJIEICTBEHHBIX CBSA3€H — Il M3Y4YEHUS CBOMCTB BEIIECTB M XMMHYECKHX PEAKLHM,
€CTECTBEHHO-HAY4YHbIE METO/Ibl MIO3HAHUS — HAOJIOJICHUE, U3MEPEHHE, MOJIETUPOBAaHHUE,
AKCIEPUMEHT (PeabHbIN U MBICIICHHBIN);

CJIeI0BaTh MPABWIAM II0JIb30BAaHUS XUMUYECKOM IMOCYyA0H H J1a0OpaTOpHBIM
o0opy/0oBaHUEM, a TaK)K€ IpaBUjiaM OOpAalllEHUs C BEIIECTBAMU B COOTBETCTBUHU C
MHCTPYKIUSMU T10 BBIIIOJIHEHHUIO JIA0OPATOPHBIX XMMUYECKUX OIBITOB IO MOJYYEHUIO U
cOOMpaHHI0 Ta3000pa3HBIX BEIIECTB (BOAOpPOAAa M KHUCIOPOJA), MPUTOTOBIICHUIO
PacTBOPOB C ONPEAECICHHON MACCOBOM JOJIEM pACTBOPEHHOTO BEIIECTBA, INIAHUPOBATHh U
MPOBOJIUTh XUMHUYECKUE HKCIIEPUMEHTHI MO PACHO3HABAHHUIO PACTBOPOB ILEJIOYEH U
KHCJIOT C IIOMOILBIO HUHUKATOPOB (JJAKMYC, (peHONPTaIEenH, METUIIOPAHXK U APYTHUE).

K xonmy oOyuenuss B 9 kiacce y oOyuaromierocs OyayT chopMuUpOBaHbI
CIIEIYIOIINE TPEIAMETHBIE PE3YIBTATHI IO XUMUU:

pacKpbIBaTh CMBICT OCHOBHBIX XUMUUYECKUX MOHATUN: XUMUUYECKUH JIEMEHT, aTOM,
MOJIEKYJa, UOH, KaTHOH, aHUOH, MPOCTOE BEUIECTBO, CIOXKHOE BEUIECTBO, BaJIECHTHOCTb,
AIEKTPOOTPUIIATEILHOCTh, CTENEHb OKUCICHMS, XUMHUYECKash peakius, XUMHUYeCKas
CBS3b, TETIOBOM 3 (EKT peakiluu, MOJb, MOJSAPHBIN 00BEM, pacTBOP, IEKTPOJIUTHI,
HEAJICKTPOJUTHI, DJIEKTPOIUTHYECKAsT JIUCCOIMAIMS, PpEeaKIMd HOHHOTO OOMEHa,
KaTajau3aTtop, XUMHUYECKOE paBHOBECHE, OOpaTUMble W HeEoOpaTUMbIE pEaKIIUH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU, OKUCIUTEIb, BOCCTAHOBUTEIIb, OKUCIICHHE
U BOCCTAHOBJICHHE, aJJIOTpomusi, aMm(pOTEPHOCTh, XUMHYECKas CBS3b (KOBaJ€HTHAas,
WOHHAasl, METAJUINYecKas), KpUCTAJUTMYECKAsl PEIIeTKa, KOPPO3Usi METaJJIOB, CIUIABHI,
CKOPOCTb XHMHYECKOM pEaKLUMH, MpeneibHo nonycrumas KoHueHrpamusa I[IJIK
BEILIECTBA,;

WJUTIOCTPUPOBATHh B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHSATUN U IPUMEHSITh 3TH
MOHSTHUSI TIPU OTIMCAHUU BEILIECTB U UX MPEBPAIICHUN;

UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JUIS COCTaBjieHUs (OpMYJ BEIIECTB
Y YPAaBHEHUN XUMUAYECKUX PEAKIINM;

ONpENeNIATh BAJIGHTHOCTb U CTENEHb OKHUCICHHUS XUMHUYECKUX DJIEMEHTOB
B COCAMHEHMSIX PA3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K OMNPEACICHHOMY
KJIacCy coeauHeHud mo dopmysiaM, BUJI XUMHUYECKOW CBsI3M (KOBAJIGHTHAs, MOHHAs,
METAJJINYeCKasi) B HEOPraHMYECKUX COEJUHEHMSIX, 3apsij HOHAa MO0 XHUMHYECKOU
dopmye, xapakrep cpeibl B BOAHBIX PAaCTBOPAX HEOPTaHUUYECKHX COCAUHEHUM, THUIl
KPUCTAJUIMYECKOU pellIeTKH KOHKPETHOTO BEIIECTBA;

packpbiBath  cmbic  Ilepuogunueckoro  3akona .M.  Menneneea u
JEMOHCTPUPOBATH €T0 MOHMMAaHKE: OMUCHIBATH U XapaKTEPU30BaTh TAOIMIHYIO POpMy
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[leproguyeckoid CHUCTEMBI XUMHUYECKHX OHJIEMEHTOB: pPa3lIn4aTh IOHATHS «IJIABHAs
noarpynna (A-rpynma)» u «mnobounas noarpynma (b-rpynma)», maneie U Ooniblive
MIEPUOJIbI, COOTHOCUTH 0003HAYCHHUSI, KOTOPHIE UMEIOTCS B MEPUOIUYECKON TaOIHIlE, C
YUCJIOBBIMU XapaKTEPUCTHUKAMU CTPOCHHSI aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB U
3apAn sapa, o0IIee YUCIIO JIEKTPOHOB M PaCIpPEAEIICHHE UX MO0 3JEKTPOHHBIM CIOSIM),
OOBSACHSTH O0IIME 3aKOHOMEPHOCTH B UBMEHEHUH CBOMCTB JIEMEHTOB U UX COSIUHEHUN
B IpeJiefiax MaJbIX MEPUOO0B U TJIABHBIX MOATPYIII C YYETOM CTPOCHHS UX aTOMOB;
KIIaCCU(UITUPOBATh ~ XMMHUYECKHE  JJIEMEHTHI, HEOPraHWYECKHWE  BEIIECTBA,
XUMHUUYECKUE peakiuu (M0 YMCIy M COCTaBy YYaCTBYIOUIMX B PEAKIMHM BEILECTB,
0 TEIIOBOMY 3D (PEKTY, 0 UBMEHEHUIO CTETICHEH OKHUCIICHUSI XUMHUECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) O0IIKE U CleU(PUUIECKUE XUMUYECKUE CBOMCTBA
MPOCTBIX U CIIOKHBIX BEIIECTB, MOJTBEPXKIAs ONMUCAHUE MPUMEpPAMU MOJIEKYJISIPHBIX
Y MOHHBIX YPaBHEHUM COOTBETCTBYIOIIUX XUMUYECKUX PEAKIINN;

COCTaBJIATh YPABHEHUS DJJICKTPOJUTHUUECKON AUCCOIMAIMUA KHCJIOT, IIeIouen
U COJIEH, TIOJIHBIE W COKpAIleHHbIE YPAaBHEHUSI PEaklMil MOHHOrO OOMEHAa, YpaBHEHUS
peaKkuii, MOJTBEPKIAIOIINX CYIIECTBOBAHME T'€HETUUECKOMN CBSI3M MEXIY BEIllECTBAMU
Pa3JIMYHBIX KJIACCOB;

pPacKpbIBaTh CyITHOCTh OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA MOCPEICTBOM
COCTAaBJICHHSI DJIEKTPOHHOTO OajlaHCca ITHX PEaKInii;

IPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX CTPOEHHUSI, BO3MOKHOCTH
MPOTEKAHUS XUMUYECKUX MPEBPAIICHUIN B PA3JIMUHBIX YCIOBUSIX;

BBIYUCIISAT OTHOCUTEJIBHYI0 MOJEKYJSIPHYIO M MOJISPHYIO MAacChl BEIIIECTB,
MacCCOBYIO JIOJI0 XUMHUYECKOTO dJIeMEHTa Mo (opMysie COCAUHEHHS, MACCOBYIO OO
BEIIIECTBA B pacTBOPE, MPOBOJAUTH PACUETHI [0 YPABHEHUIO XUMUYECKOU peaKInu;

coOno/IaTh TpaBujia TMOJB30BaHUS XUMHUYECKOW TMOCyA0M U J1abopaTopHBIM
o0opyIOoBaHMEM, a TaKXKe MpaBHiia OOpAIlEHUS C BEIIECTBAMU B COOTBETCTBUH C
WHCTPYKIIUSIMU 10 BBITIOJIHEHHUIO JTA0OPATOPHBIX XUMUYECKHUX OIBITOB IO MOJTYUYECHUIO U
coOupaHuto ra3000pa3HBIX BEMIECTB (AMMHAKa U YTIAECKUCIIOTO Ta3a);

MPOBOJUTH PEAKIUMHU, TMOATBEPKIAIOIMINE KauyeCTBEHHBIH COCTaB pPa3UYHBIX
BEILIECTB: PACO3HABATh OMBITHBIM MMyTEM XJIOPUAOPOMUJI-, HOJUI-, KapOoHaTt-, pocdar-
, CHJIUKaT-, CylIb(]ar-, TUIPOKCUA-HUOHBI, KATHOHBI aMMOHUS W HWOHBI N3YYCHHBIX
METaJIJIOB, IPUCYTCTBYIOIINUE B BOJAHBIX PACTBOPaX HEOPraHUYECKUX BEIIECTB;

MPUMEHSITH OCHOBHBIE ONEPALIMU MBICIUTENBHOMN AESTEIbHOCTH — aHAIU3 U CUHTE3,
CpaBHEHHME, O00OOIIEHUE, CHUCTEMATH3allMI0, BBISBICHUE MPUUYMHHO-CICACTBEHHBIX
CBSI3€M — I U3YYEHHUsS] CBOMCTB BEIIECTB M XMMHUYECKUX PEAKUUM, €CTECTBEHHO-
Hay4HbIC METOJIbI TIO3HAHUS — HAOMIOACHUE, U3MEPEHUE, MOJICTTUPOBAHKE, SKCIIEPUMEHT
(peasIbHBIN 1 MBICIICHHBIN ).
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8 KJIACC
HaumenoBaunue
No KomuuectBo OCHOBHEIE BUJIBI 1€ATEILHOCTH
pa3lesioB U TEM Conepxanue oOy4eHHs
/o 4acoB 00y4aromuxcs
y4eOHOTO MpeaMeTa
IlepBoHayaibHbIe XUMHYECKHE IOHSATHUS
1.1 | Xumusa — BaxxHas 5 [Ipenmer xumuu. Poiab XUMUHM B KU3HU PackpbIBaTh CMBICIT M3YyYaEMBbIX ITOHSTHIA.
00J1acTh YeJI0BeKa. XMUMHUS B CUCTEME HayK. PackpbIBaTh poib XUMHUM B IPUPO/IC
€CTECTBO3HAHUI Tena u BemecTBa. Pu3nvecKue CBOMCTBA | M KU3HU YEIOBEKA, €€ CBS3b C APYTUMHU

Y MIPAKTHYECKOU
JESATEIIbHOCTH
4eJI0BEKA

BEIIECTB. ATpEraTHOe COCTOSTHHE
BemecTB. [loHsTHE 0 METO1aX TTO3HAHUS
B XUMHH. YUCTHIE BEIIECTBA U CMECH.
CniocoOsbI pa3iesieHus CMECEeH.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu.

3HAKOMCTBO C XUMHYECKOU MOCYI0M,
C mpaBujiaMu pabOTHI B Jaboparopuu
Y TIpUeMaMH 00paIeHus ¢
71a00paTopHBIM 000PYAOBAHUEM.
dusnvecKkre CBOKMCTBa 00Pa3IOB
HEOPraHUYECKUX BEIIECTB — METAIJIOB
Y HEMETAJIJIOB.

Cnioco0nI pa3zienieHus cMece
(punbTpOBaHUE, BHINTAPUBAHUE,
JTUCTUIIIALIMSL, XpoMaTorpadusi).

HayKaMH.

PaznuyaTh 4rCThIC BEIIECTBA M CMECH;
OJIHOPOJHBIE Y HEOJHOPOIHBIE CMECH.
Paznnuath pu3nyeckue 1 XUMHUECKHE
SIBJICHUS.

CrnenoBath anropuTMam UCTIOIL30BAHMS
AKCTIICPUMEHTAIBHBIX METOIOB —
HAOJIOICHUS U DKCTIEPUMEHTA.
HabmromaTh 1 onuchIBaTh OOBEKTHI

MIPU MPOBEICHUU JIEMOHCTpAIUit

U JTaOOPaTOPHBIX OIMBITOB MO U3YUCHHUIO
(bU3UYECKUX CBOMCTB BEIIECTB, CIOCOOOB
pa3JIeJICHUs] CMECEH BEIIIECTB.
[IpoBOAUTE XUMHUUECKUH SKCIIEPUMEHT
NIpU pa3zeieHur cMecer (Ha mpumepe
OYMCTKHU ITOBAPEHHOM COJIM) B XOJIe
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Jlabopamophvie onvimoi:

N3yuenue u onucanue Gu3nuecKux
CBOMCTB 00pa3I[0B HEOPTraHUYECKUX
BEIIIECTB.

N3yuenue cnocoOoB pasjiesieHus cmecei
(C TOMOIIIbIO MATHUTA).

Ilpakmuueckue pabomol:

Ne 1. IIpaBuna paboTsl B 1abopaTopun
U TIpHUEMBI 0OpaleHus ¢ 1a00paTOpPHBIM
000pyIOBaHUEM.

Ne 2. Paznenenne cmeceit (Ha mpuMepe
OYHUCTKHU TIOBAPEHHOW COJIN)

IpakTHYeCcKOi paboTsl No 2.

CrnenoBath mpaBuiiaM MOJIB30BaAHUS
XUMHUYECKOH MOCy10H U 1a00paTOPHBIM
o0opyIoBaHUEM, a TAKXKE TIPABHIIAM
oOpallleHus: ¢ XMUMUYECKUMH BELIECTBAMU
B COOTBETCTBUU C UHCTPYKLHUEH

IIPU BBITTOJIHEHUH TPAKTHUECKON

paboter Ne 1.

BricTpanBath pa3BepHyThIE TUCEMEHHbBIE
Y YCTHBIE OTBETHI C ONOPOM

Ha MHPOPMALIMIO U3 yYeOHUKA

U CIIPaBOYHBIX MaTE€PHAJIOB, TPAMOTHO
VCIIOJIb30BAaTh N3yYECHHBIM TOHATUWHBIN
anmnapar Kypca XUMHUU

1.2.

BemiectBa
U XUMUYECKHUE
peaKkuu

15

ATOMBI U MOJIEKYJIBI. XUMHAYECKUE
aneMeHThl. CHMBOJIBI XUMHAYECKUX
anemMeHTOoB. [IpocTeie U CnoxkHbIE
BEILIECTBA. ATOMHO-MOJIEKYJISIPHOE
y4EHHE.

Xumnueckas popmyna. BareHTHOCTH
aTOMOB XMMUYECKUX JIEMEHTOB.
3aKOH OCTOSIHCTBA COCTABA BEIIECTB.
OTHOCUTENBHAS aTOMHAs Macca.
OTHOcHTENbHAS MOJIEKYJISIPHAs Macca.
MaccoBas 107151 XMMHAYECKOTO 3JIEMEHTA
B COCJIMHECHUH.

Ornpenenars Npu3HaAKA XUMUYECKUX
peaKIMii, yCIOBUS MX TPOTEKAHUSI.
OOBACHATH CYyLITHOCTD (PU3HMUECKUX

U XUMHUYECKHX SIBJICHUH C TOUKH 3PCHUS
ATOMHO-MOJIEKYJIIPHOTO YUEHHUS.
KnaccudunmnpoBats XuMU4eCKUE
peakuuu (110 YUCITy U COCTaBY
pearupyromux u 00pa3yronmxcs
BEIIECTB).

CocraBnsatb hopMyJITbl OMHAPHBIX
BEILECTB 10 BAJICHTHOCTHU 1 ONPEIENATh
BaJIEHTHOCTb MO (hOpMyJiaM BEIECTB.
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KomnuectBo BemectBa. Mounb. Mossipaas
Macca. BzauMocBsI3b KOJIMUECTBA, MACChI
Y YKCia CTPYKTYPHBIX €AUHUIL BEILIECTBA.
Pacuetsl o hopmynamM XUMHUYECKUX
COEIMHCHUU.

du3znyeckre U XUMUYECKHUE SIBJICHUA.
XuMudecKkasi peakiys u ee Mpu3HaKH.
3aKOH COXPAHEHUSI MACChI BEIIECTB.
XUMUYECKUE YPABHEHUS.
Kinaccudukanusi XuMU4eCKUX peakiuit
(coemuHeHus, pa3IoKeHUs, 3aMEeIICHUS,
oOMeHa).

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu.

dusnyeckue cBoMcTBa 00pa3IoB
HEOPTaHUYECKUX BEIIECTB — METAJIJIOB

Y HEMETaJlJIOB.

OO6pas3ipl BeeCTB KOJTUYECTBOM 1 MOJIb.
duznueckue aBieHus (TJIaBJICHUE BOCKA,
TastHUE JIbJla, pACTUPAHHE caxapa

B CTYIKE, KUTIEHNUE U KOHACHCAIIHSI
BOJIbI).

XUMUYECKHE ABICHUS (TOPEHUE CBEYH,
MIPOKaJIMBaHUE METHOM TTPOBOJIOKH,
B3aMMO/ICHCTBUE COJIbI MU MeTia

C COJISTHOM KHUCJIOTOM).

Hab6nronenue npu3HakoB MPOTEKAHUS

PaccraBisaTs k03 puiireHTs!

B YPaBHEHUSAX XUMHYECKUX PEAKIUH.
Habmronate 1 onmmceiBaTh 00BEKTHI

IIpU IPOBEJACHUU JEMOHCTpAIIUA

Y 1Ta0OpPaTOPHBIX ONBITOB.

[TpoBoUTH BRIYUCIICHHMS IO (hOpMYyJIaM
XUMHUYECKUX COEUHEHUN U YPAaBHEHUSIM
XUMHAYECKUX PEAKIIAMN.

[IpuMeHsTh €CTECTBEHHO- HAYUHbIE
METO/Ibl TO3HAHUS (B TOM YHCIIe
HaOJII0/ICHKE, MOJICTUPOBAHHUE,
AKCIIEPUMEHT U OCHOBHBIE ONIEPALINH
MBICIIUTEIILHOMN ESITEIbHOCTH
(cpaBHEHHE, KIacCUPHUKAIS)
BricTpanBaTh pa3BepHyThIE MUCHMEHHbBIC
Y YCTHBIE OTBETHI C OIIOPO

Ha UHPOPMALIMIO U3 yYeOHUKA

U CIIPABOYHBIX MaTEpPHUAJIOB, FPAMOTHO
VICII0JI30BAaTh U3YYEHHbBI TOHATUNHBIN
amnmapar Kypca XuMuu
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XUMHUYECKUX PEAKIUH (pa3iioKeHUe
caxapa, B3aMMOJICHCTBUE CEPHOM
KHUCIIOTHI C XJIOPUIOM Oapus, MOTydeHue
U pasnokenue ruapokcuaa meau (1)
IIPU HarpeBaHUU, B3aUMOJICCTBHE
*kene3a ¢ pactBopom cosia meau (11).
OMnBITHI, WUTIOCTPUPYIOIINE 3aKOH
COXPaHEHHS MACCHI.

JlabopamopHvie onvimeoi:

Co3ganne MoJienet MOJIEKYJ
(1IapocTep>KHEBBIX ).

Onucanue GU3NYECKUX CBOMCTB
00pa3IloB HEOPraHUYECKUX BEIIECTB —
METaJJIOB ¥ HEMETAJIOB.
Hab6nronenue ¢pusznueckux (miaBieHUe
BOCKa, TassHUE JIbJa) U XUMHUYICCKUX
(ropeHue cBe4YH, MPOKATUBAHUE METHOM
MIPOBOJIOKH) SIBJICHUH.

Hab6nronenue u onucanme Npu3HaKoB
MPOTEKaHUS XUMHYECCKUX PEAKITHHA
Pa3HBIX THIIOB.

Buviuucnenus:

OTHOCUTEJIbHON MOJIEKYJISIPHON MacChl
BELIECTB, MOJISIPHOW MAacCChl, MAaCChI

BCIICCTB, MAaCChl U KOJIMYCCTBA BCIICCTBA,

MacCCOBOM JTOJIM XUMHUYECKOTO AJICMECHTA
1o popMyJie COeTUHEHUS;
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I10 YPaBHCHUAM XUMHWYCCKUX peaKuHﬁ:
KOJIMYCCTBA, MaCChl BCIIICCTBA

110 U3BECCTHOMY KOJIMYCCTBY, MacCe
pEarcHTOB UJIU ITPOAYKTOB PCAKINH

Hroro no pazaeny

20

Baxuenune npeacraBuTe/ M HEOPraHMYECKUX BelIeCTB

2.1

Bosnyx. Kucnopon.
[TonsiTue
00 okcHuaax

6

Bo3nyx — cmech razoB. CoctaB Bo3ayXxa.
Kucnopon — aneMeHT u npocroe
BelecTBO. Haxoxienue kucinopoaa

B IIpUpojie, PU3ndecKkrue u XUMUIECKHE
cBoiicTBa (peakuuu ropenust). OKCUIbI.
[Ipumenenue kucnopoaa. CriocoObl
MOJIyYeHUS] KUCTIOpOa B JIa0OpaToOpuu
U TipoMbliluieHHOCTU. Kpyrosopot
Kucaopoaa B mpupogae. O30H —
AJUTOTpOITHAs MOAUDUKAIIHS KACTIOPO/Ia.
TemnnoBo# 3P heKkT XuMHUUIECKOUN peakiu,
TEPMOXUMHUYECKUE YPABHEHHUSI, IK30-

Y SHJIOTEPMUYECKHUE peakiuu. TonImBo:
yroJib U METaH. 3arpsi3HEHNE BO3AyXa,
yCUJIEHHE MapHUKOBOTO 3 dekTa,
pa3pylIeHrue 030HOBOTO CJIOS.
Xumuueckuii IKCnepumenm:
Llemoncmpayuu:

KaudecTBeHHOE ompe/iesieHrue CoiepKaHus
KHUCJIOpOJa B BO3/IyX€E

[Tomyuyenue, cobupanue, pacrio3HaBaHHE

Hcnonb30BaTh XUMUYECKYIO CAUMBOIIUKY
JUTsL COCTaBIIeHUs (POpMyIT BEIIECTB,
MOJIEKYJIIPHBIX YPaBHEHUN XUMUYECKHUX
pPEAKLHMI C y4aCTUEM KHUCIOPOA.
XapakTepu3oBaTh (OMUCHIBAThH) COCTAB
BO3/yXa, PU3NUECKIE U XUMHUUECKHE
CBOICTBA KHCIIOPO/A, CIOCOOBI €T0
MOJIyYCHUS], MIPUMEHEHHE U 3HAUCHHE
B IIPUPO/JIC U JKU3HU YEIIOBEKA.
CpaBHMBATh peaKuy TOPEHUSI

Y MEJJICHHOTO OKUCIICHUSI.
OOBSCHATH CYIIHOCTh SKOJIOTMUECKHUX
po0sieM, CBSI3aHHBIX C 3arpsi3HCHUEM
BO3/1yXa.

CrnenoBaTh mpaBuiIaM 0€30MacHOM
paboThI B 1a00OpaTOpHUU

IIPY MCTIOIB30BAHUH XUMUYECKON
NOCyABl M 000PYIOBaHUS, a TAKKe
npaBuiaM 0OpalleHusl ¢ TOPOYUMU
BEIIECTBAMHU.

[1manrpoBaTh U OCYIIECTBIISATH
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Y U3yYEHHE CBOMCTB KUCIOPOA.
Habmoienue B3anMo1eliCcTBYS BEIIECTB
C KHCJIOPOJIOM U yCIIOBHSI
BO3HUKHOBEHUS U NIPEKPAILECHUS TOPEHUS
(moxapa).

Jlabopamopnuwiii onvim:

O3zHakomiieHHe ¢ 00pa3laMH OKCUIOB

Y OIHMCAaHUE UX CBOMCTB.
IIpaxmuueckas paboma:

Ne 3. [lonyuyenue u cobupanue
KHCJIOpPO/1a, U3YUYEHHE €0 CBONCTB.
Buviuucnenusa:

MOJIEKYJIIPHOI Macchl KUCJIOPOJa U
030Ha Ha OCHOBaHUM aTOMHOM Macchl
XUMHYECKOTO DJIEMEHTA;

KOJIMYECTBA, MACChI BEILIECTBA

M0 YPAaBHEHUSIM XUMHUYECKUX PEAKIINNA

Ha MPAaKTUKE XUMHYECKHE
AKCIIEPUMEHTBHI, TPOBOIUTH HAOIIIOICHUS,
JieaTh BBIBOJIBI 11O Pe3yJibTaTam
AKCIIEpUMEHTA MIPU MPOBECHUN
71a00paTOPHBIX OMBITOB U MPAKTUYECKON
paboTHI.

BrIuucisaTe KOJIM4ECTBO BELIECTBA,
00beM raza no popmynam.

YyacTBOBaTh B COBMECTHO paboTe

B IpYIIIIE.

BricTpanBath pa3BepHYThIE TUCEMEHHBIE
Y YCTHBIE OTBETHI C OIOPOM

Ha UHPOPMALIMIO U3 yYeOHUKA

Y CIIPABOYHBIX MATEPUAJIOB, IPAMOTHO
VICII0JIB30BAaTh U3YYEHHbBI TOHATUNHBIN
amnmapar Kypca XuMuu

2.2

Bonopon. [loustue
0 KHUCJIOTaX U COJISAX

Bopopon — anemMeHT u mpocTtoe
BemecTBo. Haxoxaenue Bogopoaa

B Ipupo/ie, GU3NIECKUE U XUMUIECKUE
CBOMCTBA, IPUMEHEHHE, CIIOCOOBI
nonydeHust. Kucmotsl u comnu.
MonspHbiii 00beM ra3oB. PacueTsl

M0 XMMUYECKUM yYpaBHEHUSIM.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

[Tonyuenue, cobupanue

PackpsIBaTh CMBICH U3y4aeMbIX HOHATHN
Y IPUMEHATH 3TU NOHATHUSA MIPU ONHCAHUU
CBOWCTB BEILIECTB U UX MPEBPALICHUM.
XapakTepu3oBaTh (OMKUCHIBATH)
bu3nUecKre 1 XUMUIECKHE CBOMCTBA
BOJIOPO/Ia, CITOCOOBI €ro MOJy4eHUs,
IPUMEHEHHE.

Cob6upatb npuOOp A5 MOTYUYEHUS
BOJIOPOJA.

Hcnonp30BaTh XUMUYECKYHO CUMBOJIUKY
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U pacrno3HaBaHWE BOAOPOIA.
B3anMopeiicTBue BO0pOIa C OKCUIOM
menu (II).

JlabopamopHhuwiii onvim:
B3anMoelicTBre KMCIIOT C METAJUIaMH.
Ilpaxmuuecxas paboma.

Ne 4, TTonmyuenue u cobupanue BoJI0poia,
W3Y4YEHHE €TO CBOWCTB.

Buviuucnenus:

o0beMa, KOJIM4YeCTBa BEIECTBA I'a3a

10 €r0 U3BECTHOMY KOJIMYECTBY
BEILECTBA UIIN 00BEMY;

00BEMOB Ta30B 110 YPAaBHEHUIO PEAKITHH
Ha OCHOBE 3aKOHA 00bEMHBIX OTHOIIICHUH
ra3oB

JUTSI COCTaBIICHUS (DOPMYIT BEIIECTB,
MOJICKYJIIPHBIX YPaBHEHUN XUMHUYECKHIX
peaKuuil ¢ yyacTUEM BOJIOPOA.
Brruucaste MOJISIpHYIO Maccy BEIIECTB;
KOJIMYECTBO BEIIeCTBa, 00bEM rasa,
Maccy BEIIEeCTBa.

[IpoBOAUTH pacyeTsl O YpaBHEHUAM
XUMUYCCKUX PEAKITHI: KOJTMIeCTBa,
00beMa, MacChl BEIIECTBA IO U3BECTHOMY
KOJIMYECTBY, 00bEMY, Macce peareHTOB
WM TIPOAYKTOB PEaKITHH.

CrnenoBaTh npaBuiiaM 0€30MacHOMN
paboThI B 1a00OpaTOpUn

WCIIOJIb30BAHUU XUMHYECKOU MOCY IbI

U 000pyJIOBaHUS, a TAKKE TIPABUIIAM
00pallleHHs ¢ TOPIOYUMU BellleCTBaMU

B OBITY.

[TnarpoBaTh M OCYIIECTBIIATH

Ha TIPAKTUKE XUMUYECKUE
HKCIIEPUMEHTHI, IPOBOIUTH HAOTIOCHUS,
JIeaTh BBIBOJIBI IO PE3yJIbTaTaM
AKCIICPUMEHTA.

YyacTBOBaTh B COBMECTHOM padoTe

B TpYIIIIe

2.3

Bopa. PacTBopbl.
[loagaTue
00 OCHOBAHUAX

dusnueckue cBoiicTa Boabl. Boa kak
PacCTBOPUTEIb. XHUMUUYECKUE CBOMCTBA
BOJIBI.

PackpbIBaTh CMBICH U3y4aeMbIX HOHATHIA
Y TIPUMEHSITh 3TH NOHATHUS IPU ONTUCAHUU
CBOWCTB BEILECTB U UX NPEBPALLICHUM.
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OcHoBaHus.

PactBopsl. Ponbe pactBOpoB B npupoie
U B )KA3HU 4esioBeKa. KpyroBopoT BOIbI
B MIPUPOJIC. 3arpsi3HEHUE MPUPOIHBIX

BOJ. OxpaHa N OYUCTKA IPUPOJHBIX BOI.

HacslileHHbIe 1 HEHACHIIIICHHBIC
pacTBOpbI. PacTBOPpUMOCTD BEIIECTB
B BoJie. MaccoBas J10J1s1 BEIIECTBA

B pacTBope.

Xumuueckuii IKcnepumenm:

Jlemoncmpayuu.

PacTBOpeHME BENIECTB C pa3InyHON
pPacTBOPUMOCTBHIO.

BzaunMopaeiicTBre BOABI C METaIaMH
(HaTpUeM U KaJIbIIUEM).
HccnenoBanue pacTBOPOB KUCIOT

Y IIEJI0YEH C TOMOIIBIO HHIUKATOPOB.
JlabopamopHvie onvimol
UccnenoBanne ocobeHHOCTEN
PacTBOPEHUSI BEIIECTB C Pa3IMUHON
PacTBOPUMOCTHIO.

[TIpuroroBnenre pacTBOPOB

C OIPEAEIICHHON MacCCOBOW JOJIEN
PacTBOPEHHOIO BEIIECTBA.
IIpakmuuecxas paboma

Ne 5. IIpurorosiieHre pacTBOPOB

C OIPEICIICHHON MacCOBOM J0JIEN

XapakTepru3oBaTh PU3NUECKUE

Y XUMHYECKHE CBOMCTBA BOJbI, €€ POJIb
KaK pacTBOPUTEIIS B IPUPOJAHBIX
IpoIeccax.

CocTaBisTh ypaBHEHHSI XUMUYECKUX
peaKxIuii ¢ y4acTueM BOJIbI.

OOBSCHATH CYIIHOCTb SKOJIOTMUECKHUX
po6JieM, CBSI3aHHBIX C 3arPsS3HEHUEM
IPUPOJIHBIX BOJ, CIOCOOBI OYMCTKH BOJAbBI
OT MIPUMECE, MEPHI IO OXPAaHE BOJ

OT 3arps3HEHUSI.

[1nanrpoBaTh U OCYIIECTBIATh

Ha MPaKTUKE XUMUYECKHE
AKCIIEPUMEHTHI, TPOBOIUTH HAOIIOICHUS,
JIeJ1aTh BBIBOJIBI 110 pe3yibTaTaM
AKCIIEPUMEHTA MIPH MIPOBEICHUHN
71a00paTOPHBIX OMBITOB U MPAKTUIECKON
paboTHI.

CrnenoBaTh mpaBmiiaM 0€301acHON
paboThI B 1a00OpaTOpPUM NpU
MCIOJIb30BaHUU XUMUYECKOM OCY AbI

1 000pyI0BaHUSI.

[IpoBOANTH BBIUMCIIEHUS C IPUMEHEHUEM
TIOHSTHUS «MaccoBas J0JIs1 BEIIECTBA

B pacTBOpEY.

BricTpanBath pa3BepHyThIE TUCEMEHHbBIE
Y YCTHBIE OTBETHI C OMOPOii
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PacTBOPEHHOT'O BEIIECTBA.
Buiuucnenus:

C UCIIOJIb30BAHUEM ITOHITHS «MacCOBast
JIOJIs1 BELIECTBA B PACTBOPE

Ha UH(OpMAaIHIO U3 YIeOHUKA

Y CIIPABOYHBIX MAaTEpPUAJIOB, IPAMOTHO
VCIIOJIb30BAaTh N3yYECHHBIM TOHATUWHBIN
arrapar Kypca XuMHH

2.4

OCHOBHBIE KJIaCCHhI
HEOPraHUYECKUX
COeIMHECHUU

11

Knaccudukanus HeopraHuyeckux
coequHennit. Oxcuapl. Knaccudukanus
OKCHUJIOB: coJieoOpa3ytolire (OCHOBHEIE,
KHUCIIOTHBIE, aM(POTEpHBIEC)

U HecoJieoOpasyromue.

Howmenknartypa okcunoB. Guznueckue
Y XMMHUYECKUE CBOMCTBA OKCHJIOB.
ITomyyeHune OKCUIOB.

OcnoBanus. Kitaccudukanys ocCHOBaHMIA:

1IEJI0YM U HEPACTBOPUMBIE OCHOBAHHSI.
Homenknatypa ocHoBanuii. usnyeckue
Y XMMHUYECKUE CBOMCTBA OCHOBAHUM.
[TosmyyeHnne oCHOBaHMIA.

Kucnotsl. Knaccudukanus Kuciaor.
Howmenknarypa kucnor. Ouznueckue

1 XUMHYECKHE CBOMCTBA KUCIIOT. Py
aktuBHOCTH MeTaiuioB H.H. bekerosa.
IlonydeHnue KHUCIIOT.

Conu. HomeHknaTypa conei.
PuU3NYECKNE U XUMUYECKUE CBOMCTBA
conen. [Tonyuenue comei.
I'eHeTnueckas CBsI3b MEXY KIaCCaMU
HEOPraHWYECKUX COCAUHEHUM.

KnaccudunupopaTs nzyuaemoie
BEILIECTBA [10 COCTaBy U CBOMCTBaM.
CocTtaBasiTe GOpMyJIbl OKCHJIOB, KUCIIOT,
OCHOBaHMH, COJICH M Ha3bIBaTh UX

110 MEXyHApOIHON HOMEHKIIAType.
[Iporuo3upoBath CBOIMCTBA BEIICCTB

Ha OCHOBE OOIIUX XUMHUYECKUX CBOMCTB
W3YUYCHHBIX KJIACCOB/TPYIII BEIIECTB,

K KOTOPBIM OHU OTHOCSITCSI.

CocTaBisTh MOJIEKYJIIPHBIE YPAaBHEHUS
peaKUMM, WUTIOCTPUPYIOLIUX
XHMHYECKHE CBOMCTBA U CITIOCOOBI
MOJTy4YECHHUS BEIIECTB U3yYEHHBIX
KJIACCOB/TPYIIII, a TAKXKe
MOATBEPKIAIOIINX TEHETUUECKYIO
B3aUMOCBSI3b MEXIY HUMHU.
[Ipon3BOAUTH BHIYUCICHUS

110 YPABHCHUSIM XUMUUYECKUX PEaKIIHil.
[TnanupoBaTh M OCYIIECTBISATH

Ha MPAKTUKE XUMHUUECKHUE
AKCIIEPUMEHTHI, TPOBOAUTH HAOJIOICHHUS,
JIeaTh BBIBOJIBI 110 PE3yJIbTaTaM
AKCIIEPUMEHTA MIPHU MPOBEICHUH
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Xumuueckuiui IKcnepumenm:
Jlemoncmpayuu.

OO0pasipl HEOPraHMYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB.

OMNBITHI, WIUTFOCTPUPYIOIINE XUMUUECKUE
CBOMCTBA KJIACCOB HEOPTraHUYECKUX
BEILIECTB.

JlabopamopHvie onvimol

Ornpenenenue pacTBOPOB KUCIIOT

Y 1IEJI0YEH C TOMOIIBIO MHIUKATOPOB.
N3yuyeHne B3anMOAEHCTBUSA KUCIOT

C METAJJIaMHU, PEAKIUA HEUTpATU3ALINH.
B3anmonenicTBrue pacTBOpa CEpHOMN
KUCIIOTHI ¢ okcuaoMm menu (II).
[TonyueHue HepacTBOPUMBIX OCHOBaHUH.
BrITecHEeHUE 0JTHOTO METaJIa APYTUM
13 pacTBOpa COJIHU.

Ipaxmuueckas paboma

Ne 6. Pemienue skcriepuMeHTaTBHBIX
3a7a4 1o teMe «Baxxuenmme Kkinaccol
HEOPTaHUYECKUX COCAUHEHUN.
Buviuucnenus:

10 YPaBHEHUSM XUMHUYECKOU PEaKIUu:
KOJIMYECTBA BEIIECTBA, 00heMa, MACCHI
110 U3BECTHOMY KOJIMYECTBY BEIIECTBA,
00bEeMy, Macce peareHTOB

WJTU TIPOJTYKTOB PEaKINU

71a00paTOPHBIX OMBITOB U MPAKTUIECKUX
pabor.

CrnenoBats paBuiiaM 0€3011aCHON
paboThI B 1a00OpaTOPUHN

IIPU UCTIOJIb30BAaHUH XUMUYECKON
MOCY/IbI U 000Dy TOBaHUS.

BricTpanBath pa3BepHyThIE TUCEMEHHbBIE
Y YCTHBIE OTBETHI C ONOPOM

Ha MHGOPMAIIUIO U3 yUeOHUKA

U CIPAaBOYHBIX MaTEPUajIOB, IPaAMOTHO
VCIIOJIb30BAaTh N3yYECHHBIM TOHATUWHBIN
anmapar Kypca XUMHUU

Hroro no pazgeny:
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Iepuoanueckmnii 3akon u llepuoanueckas cucrema xumnueckux 3jieMmeHToB /. . MenneneeBa. CTpoeHue aToMoOB.
Xumnueckas cBsi3b. OKUCIUTEILHO-BOCCTAHOBUTE/IbHbIC PeaKIIUN

3.1 | Ilepuoanyeckuii
3aKOH

u [leproaudueckas
cucTreMa
XUMHYECKUX
JJIIEMEHTOB

Crpoenune atoma

J. . Menneneena.

7

[IepBble MOMBITKU KJacCUDUKAITUN
XUMHUUYECKUX 3JIeMeHTOB. [loHsTHE

O rpynmnax CXOJHBIX 3JIEMEHTOB
(111eJI0YHBIE U IEII0YHO3EMENbHBIC
MeETaJlIbl, TAJIOT€Hbl, UHEPTHBIE Ta3bl).
DneMeHThI, KOTOpble 00pa3yIoT
aM(pOTEpHBIE OKCUIBI U TUAPOKCHU/IBI.
ITepunonnueckuii 3akoH. [leprnoanueckas
CHUCTEMa XUMHUYECKUX HJIIEMEHTOB

J.N. MenneneeBa. Koporkonepuoanas
U JUTMHHOTIEPUOHAST ()OPMBI
[Teproauyeckoil CUCTEMbI XUMHUYECKUX
anemeHToB J[.1. Menneneesa. llepuonsl
Y rpynibl. PU3NYECKUN CMBICI
MOPSAKOBOI0 HOMEPa, HOMEPOB MEePUoIa
Y TPYIIIBI AJIEMEHTA.

Ctpoenue atoMoB. COCTaB aTOMHBIX
snaep. M3otonbl. DnekTpoHbl. CTpoeHue
AIIEKTPOHHBIX 000JI0UEK aTOMOB MIEPBBIX
20 XMMHUYECKUX BJIEMEHTOB
ITeprnoanuueckoi CHCTEMBI

J.N. MenneneeBa. XapakTepucTUKa
XUMHUYECKOTO AJIEMEHTa

T10 €T0 NOJIOKEeHUIO B [leproanueckoi
cucreme JI.M. MeHnpaeneena.
3aKOHOMEPHOCTH U3MEHEHUS painyca

PackpsIBaTh CMBICII IEPUOIHYECKOTO
3aKOHa.

OnuceIBaTh CTPOEHUE TAOIULIBI
«llepnonnueckas cuctreMa XUMUYECKUX
sanemeHToB .M. MeHnaeneeBay.
MopnenupoBaTh CTPOCHHE aToOMa,
JSHEPreTUYECKUX YPOBHEU U ITOyPOBHEN
IIPU TOMOIIY PUCYHKOB, DJIEKTPOHHBIX
KOH(UTypauuii U 3JIeKTPOHHO-
rpaduueckux Gopmy.

[TosicHATH (hU3UYECKUI CMBICIT
IIOPSIAKOBOI'O HOMEPA, HOMEPOB IIEPUOA
Y TPYIIIIBI DJIEMEHTA.

XapaxkTepu30BaTh XUMUYECKUE DJIEMEHTHI
NIEPBBIX TPEX MEPUOAOB, KAINW, KaNbLUN
Y X COEIMHEHUS I10 ITOJI0KEHUIO

B [Ilepnoanueckon cucreme

JI.1. Mennaeneena.

OOBACHATH 00IIIME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB XUMHYECKUX
3JIEMEHTOB (U3MEHEHUE PAInyCOB
aTOMOB, JIEKTPOOTPULIATEIILHOCTH,
BaJICHTHOCTH) U UX COECIUHEHUN

B MpeJieaax MajbIX IEPUOIOB U INIABHBIX
MOATPYIII C YYETOM CTPOEHHUS UX
aTOMOB;
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aTOMOB XMMUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAUTNYECKUX
CBOMCTB I10 TpyIIiaM U IIepUOJIaMm.
3nauenue [leproguyeckoro 3akoHa

u [leproanueckoi CUCTEMbI XUMUYECKUX
AJIEMEHTOB JJIs1 PA3BUTUS HAYKHU U
npaktuku. .. MenzaeneeB — yuyeHbli
Y rpakJIaHuH.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

B3aumopnericTBre TMAPOKCH 1A ITMHKA

C PacCTBOPAMU KUCJIOT U LIEJIOYEH.
MoaenupoBaHue CTpOCHUSI MOJIEKYJT
IIPY IIOMOILU PUCYHKOB, MOJIEIIEH,
AIIEKTPOHHBIX U CTPYKTYPHBIX (OPMYIL.
Ta6muna «llepuonnueckas cucrema
XAMHUYECKUX DJIEMEHTOB

J.1. MeHnneneeBay.

JlabopamopHvie onvimol
O3HakomiieHHE ¢ 00pa3liaMyu METAJLIOB
Y HEMETAJIJIOB

YyacTBOBaTh B COBMECTHO paboTe

B IIap€ WJIM TpyIIIIE.

BricTpanBath pa3BepHyThIE TUCbMEHHbBIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha HH(OPMALIMIO U3 YYEOHUKA U IPYTHX
UCTOYHHUKOB, B TOM uncie MHTepHeTa

3.2

XHUMHUYECKas CBA3b.
OKHUCINTEIHLHO-
BOCCTAaHOBHUTEIbHBIE
peaKIuu

Xumudeckas cBsa3b. KoBaneHTHas
(momnsipHast ¥ HEMOJIIPHAs) CBA3b.
DIEeKTPOOTPHUIIATETLHOCTh XUMUUECKUX
snemenToB. MonHas cBa3b. CTeneHp
okuciaeHuss. OKUCINTEIBHO-
BOCCTaHOBUTEJbHbBIE peakiuu. [Tporiecchl

PackppiBaTh CMBICT N3y4aEMBIX TTOHATHH.
OnpenensTe BUI XUMAYECKOW CBSI3U

B COCIMHCHHUU.

MonennpoBaTh CTPOCHUE MOJIEKYJT

IIpY IIOMOILM PUCYHKOB, MOJEJIEH,
AJIEKTPOHHBIX M CTPYKTYPHBIX (POPMYIL.
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OKHCJIEHUS] U BOCCTAHOBJICHHUS.
OKHUCIUTENN U BOCCTAHOBUTEIH.
XUMUYECKUHN IKCIIEPUMEHT: U3YUYEHUE
00pa3loB BeIleCTB METAJIIIOB

Y HEMETAJIJIOB, B3aUMOICHCTBUE
TMIPOKCH/IA LIMHKA C pACTBOPaMU KUCIIOT
Y LIEJI0YEN, TPOBEICHUE OIBITOB,
WUTFOCTPUPYIOIIUX IPUMEPHI
OKHUCJIUTENbHO-BOCCTAHOBUTEIBHBIX
peakuuil (ropeHue, peakuu
Pa3JIOKEHUsI, COCTUHECHMUS ).
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

OnBITHI, WIUTIOCTPUPYIOLTUE TPUMEPHI
OKHUCJINTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakuu
Pa3JI0KEHUSI, COETMHEHUS )

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JUIS1 cocTaBlieHUs (OpMyJT BEIIECTB,
3JICKTPOHHOTO OajaHca peakIui.
Onpenensitb CTENEHb OKUCIECHUSI aTOMOB
XUMHUYECKHUX JIEMEHTOB 110 hopMyJiam
¥ COCTABJISITH (POPMYJTBI OMHAPHBIX
COCIUHEHUH I10 CTETICHN OKUCIICHUS
aTOMOB XHUMHYECKHUX DJICMEHTOB.
OnpenensaTe OKUCIUTENb U
BOCCTAHOBUTENL. PaccTaBisTh
KOA(PPUIIMEHTHI B CXeMaX MPOCTHIX
OKHCJINTEIIbHO-BOCCTAHOBUTEIIBHBIX
PEAKLMI METOJIOM JICKTPOHHOTO
OaaHca.

Ha0ro1aTh XMMHYECKHE ONBITHI

110 IUIaHY, aHAJIM3UPOBATh U JIeJIaTh
BBIBOJIBI.

Ucnons3oBate UKT gyt co3panus
MOJIEJIEeN, MTOATOTOBKU TPE3EHTALINH,
JIOKJIaZ0B 110 TEME.

BricTpanBaTh pa3BepHyThIC TUCHMEHHBIC
Y YCTHBIE OTBETHI C ONOPOU

Ha UH(POPMALIMIO U3 YUEOHUKA U IPYTUX
HMCTOYHUKOB, B TOM uucie MuTepHera

Hroro no paszneny 15
PeszepBHOE Bpems 3
OBUIEE YN CJIO YACOB 68
[10 ITPOI'PAMME
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9 KJIACC
HaumenoBanue
Ne KomnuectBo OCHOBHBIE BU/IBI 1€ATEILHOCTH
pa3zeiioB U TEM Coneprxanue o0ydeHuUs
/11 5 4acoB 00yJaromuxcs
y4eOHOro mpemMera

BelHeCTBO H XUHMHYIECCKUE PECaKIINMU

11

[loBTOpEHME

U yriayOneHue
3HAHUM OCHOBHBIX
pa3zIeNioB Kypca

8 xiracca

5

[lepnonnueckuit 3akoH. Ilepuonnueckas
CHUCTEMA XUMHYECKUX JIEMECHTOB

J.1. Menneneera. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHUN CBOMCTB
XUMHUYECKUX PJIEMEHTOB MEPBBIX TPEX
MEePUOIOB, KaJusl, KAJIbIUS U UX
COE€IUHEHHUN B COOTBETCTBUU

C MIOJIO’KEHUEM DJIEMEHTOB

B [lepronueckoi CUCTEME U CTPOCHHUEM
UX aTOMOB.

CtpoeHue BelecTBa: BUIbl XUMUYECKOM
CBSI3U. THUIIBI KPUCTAITUYECKUX
pPEUIETOK, 3aBUCUMOCTh CBOKCTB
BEILIECTBA OT TUIA KPUCTAJUIMYECKOU
pELIEeTKN U BUAA XUMUYECKON CBS3H.
Knaccudukanus 1 HomeHKIaTypa
HEOPraHUYECKHUX BEIIECTB. XUMUYECKUE
CBOWCTBA BEMIECTB, OTHOCAILIUXCA

K Pa3JIMYHBIM KJIaCCaM HEOPTaHUYECKHUX
COEJIMHECHUI, TEHETUYECKAs CBSI3b
HEOPraHUYECKHUX BEIIECTB.

XapakTepu3oBaTh XUMUYECKHE DIIEMEHTBI
IIEPBBIX TPEX NEPUOJIOB, KAIHS U KaIbLUs
10 X NOJIOKEeHUIO B [leprnoanueckoit
cucteme /1. 1. Menneneena.
KnaccudunupoBaTs 1 Ha3bIBaTh
HEOPTaHUYECKHE BEIIECTBA N3YYEHHBIX
KJIACCOB.

OnuceIBaTh O0IIME XUMUYECKHE
CBOMCTBA BEIIECTB PA3JIMYHBIX KIIACCOB,
IIOATBEPKAATh CBOMCTBA IIPUMEPAMHU
MOJIEKYJISIPHBIX YPABHEHUN XUMUYECKUX
pEAKILIUH.

Onpenensats BUJ XUMAYECKOM CBSI3U

Y TUII KPUCTAJUIMYECKON PELIETKH
BEILECTBA.

IIporuo3upoBarth CBOMCTBA BELIECTB

B 3aBUCHMOCTH OT UX CTPOCHHUSI.
BricTpanBaTh pa3BepHyTbIE TUCbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha MHGOPMALIHIO U3 yYeOHHUKA

Y CIIPAaBOYHBIX MaTE€PUAJIOB, TPAMOTHO
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Xumuueckuii IKCnepumeHm:
Jlemoncmpayuu:

03HAKOMJIEHUE C MOJAEIISIMU
KPUCTAJNIMYECKUX PEIIETOK
HEOPTraHWYECKUX BEIIECTB — METAJIOB
¥ HeMeTaJIoB (TpaduTa 1 aaMasa),
CJIOXKHBIX BEIIECTB (XJIOPHUIa HATPUS)

HCIIOJIb30BaTh U3YUYECHHBIN TOHATUNHBIN
armapar Kypca XuMuu

1.2

OcHOBHBIC
3aKOHOMEPHOCTH
XAMHAYECKUX
peakium

Knaccudukanust XuMuuecKkux peakiiuii
0 Pa3IUYHBIM MTPU3HAKAM (I10 YUCITY

Y COCTaBY YYaCTBYIOIIUX B PEAKIIUN
BEIIECTB, M0 TEIII0BOMY 3P PeKTy,

110 U3MEHEHUIO CTETICHEN OKUCIICHUS
XUMHYECKUX JIEMEHTOB,

0 00paTUMOCTH, MO Y4aCTHUIO
KaTajauzaTopa). IK30-

Y SHJAOTEPMHUYECKUE PEAKLINH,
TEPMOXUMHUYECKUE YPABHECHUSI.
[ToHATHE O CKOPOCTH XUMHUUYECKOU
peakuuu. [ToHsiTue 06 0OpaTUMBIX

U HEOOPATUMBIX XMMUYECKUX PEAKIIUSIX.
[ToHsITHE O TOMOTE€HHBIX U TETEPOrE€HHBIX
peakusax. [londarue o karanmse.
[ToHsITHE O XMMUYECKOM PABHOBECHH.
DaKTOpHI, BIUSIOIINE HA CKOPOCTh
XUMUYECKOUN peaKIuy 1 TOJIOKEHUE
XUMHYECKOTO PABHOBECHSI.
OKHUCIUTENEHO-BOCCTAHOBUTEIbHbBIC

PackpbIBaTh CMBICII N3Yy4a€MBbIX IOHATHI
Y IPUMEHSITh 3TU MMOHATUS IPU ONHUCAHUU
CBONCTB BELIECTB U UX MPEBPALLECHUN.
KnaccuduiupoBats XuMU4eCcKe
pEeaKuu N0 pa3InYHbIM IIPU3HAKAM.

VY craHaBaMBaTh 3aBUCUMOCTb CKOPOCTH
XUMHYECKOUN peaKIuu OT Pa3IuIHbIX
(bakTopoB.

IIporao3upoBath BO3MOKHOCTH
MPOTEKAHUS XUMUYECKUX TTPEBPAILICHUM
B PA3JIMYHBIX YCIOBUSAX.

OnpenensiTe OKUCIUTEID

u BocctaHoButens B OBP.

CocTaBIsTh 2JIEKTPOHHBIN OasiaHc
peaKkuu.

[Tpou3BOANTH BHIYUCIICHUS

10 XUMUYECKUM YPABHEHUSIM.
VYyacTBOBaTh B COBMECTHOM padoTe

B MIape WM TpymrIie.

BricTpanBaTh pa3BepHyTbI€ TUCEMEHHBIE
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peaKLMH, 3JIEKTPOHHBIN OallaHC
OKHUCJIUTEIHbHO-BOCCTAHOBUTEIHHOU
peakuuu. CocTaBlieHUE YpaBHEHUN
OKHCITUTENBHO-BOCCTAHOBUTEIBHBIX
peakIMii C UCIOJIb30BAaHUEM METO/Ia
AJIEKTPOHHOTO OajaHca.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

HccnenoBanue 3aBUCUMOCTH CKOPOCTH
XUMHYECKON peakuuu OT BO3AECHCTBUS
pa3IMYHBIX (PAKTOPOB.

OnbIThI, WIUTFOCTPUPYIOIIUE IPUMEPDI
OKHCIIUTENBHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakuu
Pa3IIOXKEHHUSI, COCTMHEHUS ).
Buiuucnenus:

KOJIMYECTBA BEIIECTBA, 00BEMA U MACCHI
peareHToOB WK MPOIYKTOB MO
YPaBHEHUSIM XUMUYECKUX PEaKui

Y YCTHBIE OTBETHI C OIOPOit

Ha nH(pOpMaIIMIO U3 yueOHNKa

Y CIPABOYHBIX MAaT€PUAIOB, TPAMOTHO
HCIIOJIb30BaTh U3YUYECHHBIN MOHATUNHBIN
arnmapar Kypca XUMUuU

1.3

DneKkTpoNuTHIecKas
JTUCCOITUAITHSI.
XUMHUYECKHUE
peakIu

B pacTBOpax

Teopus 3JIEKTPONTUTUYECKON
JACCOLUALINU. DJIEKTPOIUTHI

Y HEIJIEKTPOoJIUThI. KaTMOHBI, aHUOHBI.
MexaHu3M JUCCOIUAIIMN BEIESCTB

C Pa3IMYHBIMU BUJIAMH XUMHUYECKOU
cBs3u. Crenenp qucconuanuu. CUibHbBIC
U c1a0bIe AJEKTPOIIUTHI.

Peaknuu noHHoro oomMeHa. Y ciioBus

PackpbIBaTh CMBICIT N3y4aeMbIX IOHATHH,
a TaKXe€ CMBICJI TEOPUU
AJICKTPOJIUTUYECKON IMCCOLNALIHH.
OOBICHATH TPUYUHBI
3JIEKTPONPOBOJHOCTH BOAHBIX PACTBOPOB
BEIIIECTB, Pa3anyaTh CJIa0bIe U CHIIbHBIC
BIEKTPOJIUTHI.

CocTaBsTh YpaBHEHUS AUCCOIUALIUN
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MPOTEKaHUs PEaKIMil HOHHOTO OOMEHa,
MOJIHBIE ¥ COKPAILEHHbIE HOHHBIE
ypaBHeHus peakiuii. CBONCTBa KUCIIOT,
OCHOBAHHMU U COJIEH B CBETE
IpeICTaBICHUN 00 ANEKTPOIUTHIECKOM
auccoruanui. KauecTBeHHbIE peakiiuu
Ha HoHBL. [loHsITHE O TMApPOIN3E

COJIEH.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

HccnenoBanue 371€KTpONPOBOIHOCTH
pPacTBOPOB BEILIECTB, IpoLecca
JTUCCOLMAIIUHU KUCIIOT, LIeJI0Uen

U coJiell (BO3MOKHO MCIOJIb30BaHHUE
BUJIEOMATEPUAIIOB).

OMnbITHl, WUTIOCTPUPYIONINE TPU3HAKU
IPOTEKaHUs peakIMil HOHHOTO OOMeHa
(oOpa3oBaHue ocajKa, BblJIEICHUE T'a3a,
00pa3oBaHKE BO/IBI).

Pacrio3naBanue HEOpraHM4YECKUX
BEIIECTB C TOMOIIIHIO KaUeCTBEHHBIX
peakiuii Ha UOHBI.

Jlabopamopmbwiii onvim:

W3ydenne mpu3HaKOB MPOTEKAHUS
peaKimyu MOHHOTO OOMEHa B pacTBOpax
3JIEKTPOIUTOB (C 00pa30BaHUEM OCAJIKa,

BBIJICJICHUEM I'a3a, 06p8,30BaHI/I€M BOI[BI).

KHUCJIOT, IIeJI0YEH U COJICH, MOJIHbIC

Y COKpAILICHHbIE MOHHBIE YPABHEHUS
XUMHUYECKUX PeaKliii HOHHOTO OOMEHa,
KpAaTKHE€ NOHHBIEC YPABHEHHUS IIPOCTHIX
peaku TuAPOJIN3a COJIEH.
XapakTepu3oBaTh 00IINE XUMUYECKUE
CBOWCTBA BELIECTB PA3JIMYHBIX KJIACCOB
Ha OCHOBE TEOPHUH AIEKTPOJIUTHIECKON
JVCCOLIMALIAN; IOATBEPKAATh CBOMCTBA
MIPUMEPAMHU MOJIEKYJISIPHBIX U HOHHBIX
YPAaBHEHHUN XUMUYECKUX PEAKIIHM.
PemaTe sxcriepuMeHTaNbHbIE 33141

10 TEME.

[imanupoBaTh U OCYIIECTBIATh

Ha MPAKTUKE XUMHYECKHE
AKCIIEPUMEHTHI, TPOBOAUTHL HAOJIOICHMUS,
JienaTh BBIBOJIBI MO PE3yJIbTaTam
AKCIIEPUMEHTA MPU NPOBEICHUU
71a00pPaTOPHBIX OIBITOB U MPAKTUYECKHUX
pabor.

CrnenoBaTh mpaBuiIamM 0€30MacHOM
paboThI B J1abopaTopuu

MIPU UCTIOJb30BAHUU XUMUYECKON
MOCY/Ibl U 000PYOBAHUS.

[TpoBOANTH BBEIYUCICHUS IO XUMUYECKUM
YPaBHEHUSIM.

VYyacTBoBaTh B COBMECTHOM padoTe
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Ipaxmuueckas paboma:

Ne 1. Pemienue akCiepuMEHTATbHBIX
3a/1a4 110 TEME.

Buiuucnenusa:

10 YPABHEHUSIM XUMHUYECKUX PEAKIUN

B [1Ap€ WIH TPYIIIIE.

BricTpanBaTh pa3BepHyThIE MNCbMEHHBIE
U YCTHBIE OTBETHI C OMOPOI

Ha MHGOPMAIIUIO U3 YUeOHUKA U APYTUX
HMCTOYHUKOB UH(OPMAITUH, B TOM YHCIIE
HNnTepuera

Uroro no pazaeny

17

HemeTaJibl M MX COeIMHEHUA

2.1 | O6mias
XapaKTepUCTUKA
XUMHUYECKUX
AJIEMEHTOB
VIIA-Tpynmsl.
["amorensl

OO0mas xapakTepUCTHKA TAJIOTEHOB.
OCc00EHHOCTH CTPOCHHUS aTOMOB,
XapaKTEPHbIE CTEIIEHU OKUCIICHUS.
CrtpoeHue u puznuecKkrue CBOMCTBa
MPOCTBIX BEIIECTB — raJOT€HOB.
XUMHYECKHUE CBOMCTBA HA TPUMEPE
xJiopa (B3auMOJICUCTBUE C METAJIJIaMU,
HEMETAJUIAMHU, [IEJT0YaAMM ).
XnopoBojopoa. CoysiHast KUCIOTA,
XMMHUYECKUE CBOMCTBA, MOJyYEHHUE,
npuMeHeHue. JleictBrue xiaopa

U XJIOPOBOJOPO/Ia HA OPraHU3M
yesoBeka. BaxkHelme Xmopuasl U Ux
HaX0XJICHUE B IIPUPOJIE.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OmnbITH, OTpaxkarolme Gpuandeckue

U XUMUYECKHE CBOMCTBA IAJIOTEHOB U UX
coeAMHEHU (BO3MOKHO UCTIOJIb30BaHUE

OOBsCHATH 001ITHE 3aKOHOMEPHOCTH

B I3MCHCHHH CBOWCTB HEMETAIIOB M X
COCJIMHEHUI B MpeJIesiax MajbIxX
MIEPHOJIOB U TJIABHBIX MOATPYTII
[lepuouueckoi CUCTEMbI XUMUYECKHUX
AJIEMEHTOB C YYETOM CTPOCHHUSI X
aTOMOB.

XapaxkTepuszoBaTh PU3NUYECKUE

Y XUMHYECKHE CBOWCTBA MTPOCTHIX
BEIIIECTB raJJOT€HOB (Ha MPUMEPE XJI0pa)
Y CJIOKHBIX BEIIECTB (XJIOPOBOJAOPO/IA,
XJIOpUJa HATPHs), CIOCOOBI UX
MOJTyYCHUS, IPUMCHCHHE W 3HAUCHHC

B MIPUPO/IE U )KU3HU YEITIOBEKA.
OnpenensarTs XJIOpUI-UOHBI B paCTBOPE.
[TnaHUpOBaTH M OCYIIECTBIATH

Ha TPAKTUKE XUMUYECKUE
HKCIIEPUMEHTHI, TPOBOIUTH HAOIIOICHHUS,
JIeIaTh BBIBOBI TIO PE3yJIbTaTaM
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BUJICOMATEPHUAIIOB).

O3zHakomiieHHe ¢ 00pa3lamMu XJIOPHIOB
(rajJoreHuI0B).

Jlabopamopmbwiii onvim:

N3ydenune cBOUCTB CONSTHON KUCIIOTBL.
[IpoBeaeHNE KAYECTBEHHBIX PEAKIIHA
Ha XJIOPUI-UOHBI.

lIpakmuueckas paboma

Ne 2: TTomyueHue COMTHON KHCIIOTHI,
U3YYECHHUE €€ CBOWCTB.

Buviuucnenus:

10 YPAaBHEHUSIM XUMHUUYECKUX PEaKLIH,
€CJIM OJIUH U3 PEarcHTOB J]aH B U30BITKE

AKCIIEPUMEHTA TP MPOBEIACHUHU
71a00pPATOPHBIX OIBITOB U MPAKTHYECKHUX
pabor.

CrnenoBaTh mpaBuiIaM 0€30MaCHOM
paboThl B 1abopaTopuu

[P UCIIOJIb30BAHUU XUMUYECKON
MOCY/Ibl U 000PYOBAHUS.

BricTpanBaTh pa3BepHYThIC TUCEMECHHBIE
U YCTHBIE OTBETHI C OTIOPOI

Ha MHGOPMAIIMIO U3 yUYeOHUKA

¥ CIIPAaBOYHBIX MAaTEpPHAJIOB, TPAMOTHO
HCI0JIb30BaTh N3YYECHHbIN MOHSITUNHBIN
ammapar Kypca XuMHUH

2.2

Oo0mas
XapaKTepUCTHKA
XUMHUYECKHUX
AIIEMEHTOB
VIA-rpynnsr. Cepa
U €€ COEJIMHEHHUS

OO6mrast xapaKTepUCTHKA PJICMEHTOB
VIA-rpynnsl. OcCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIC CTEIICHU
OKHCJICHUSI.

CrpoeHue u pu3HIEeCKrUe CBOMCTBA
IIPOCTHIX BEIIECTB — KUCIOPOAA B CEPBI.
AJIOTpOIIHBIE MOIU(PUKAIIMN KUCTOpOa
U cepbl. XHUMUYECKHUE CBOMCTBA CEPHI.
CepoBo10po/I, CTpOCHUE, PU3HUCCKHE

Y XUMHAYECKUE CBOMCTBA.

OKcubl cephl Kak MPEICTaBUTENN
KHCIIOTHBIX OKCHJIOB.

Cepnas kucnota, Gpu3ndecKue

U XUMHUYECKHE CBOMCTBA (00II1e Kak

OOBICHATH 0011IME 3aKOHOMEPHOCTHU

B U3MEHEHUU CBOMICTB 3JIEMEHTOB
VIA-rpynnsl ¥ UX COEIMHEHHI C YYETOM
CTPOEHUS UX aTOMOB.
XapaktepusoBaTh (PU3UYECKUE

1 XUMHYECKHE CBOMCTBA TPOCTOTO
BELIECTBA CEPHI U €€ COCTMHECHUN
(cepoBOAOPO/Ia, OKCUIIOB CEPBI, CEPHOI
KHCJIOTBI, CyJIb(aTOB), CITOCOOBI X
MOJIyYEHUS], IPUMEHEHUE U 3HAUCHUE
B IIPUPOJIE U )KU3HU YEJIOBEKA.
Onpenenars HAIUYUE CYJIb(PaT-HOHOB
B PacTBOpE.

OOBACHATH CYIUTHOCTh SKOJIOTUIECKIX
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MPEJCTABUTEIS KJlacca KUCJIOT

U crieruduaeckue). X UMHISCKHE
peakuuu, JexKae B OCHOBE
MIPOMBITIUICHHOTO CITOC00a MOTyYeHUS
cepHoil kuciotel. [Ipumenenune. Conu
CEpPHOM KUCJIOTHI, KAUECTBEHHAS PEAKIUS
Ha CcyJb(]aT-uoH.

Haxoxnenue cepol 1 €€ COeTMHEHUI

B pUpoje. XUMUYECKOE 3arpsI3HEHUE
OKpY>Karollel Cpeibl COETUHEHUSIMU
cepbl (KUCIOTHBIE TOXKIH, 3arPsI3HEHUE
BO3/lyXa U BOJOEMOB), CLIOCOOBI €ro
MpeA0TBPAICHUS.

Xumuueckuii IKCnepumMenm:
Jlemoncmpayuu:

O3HakomIIeHHE ¢ 00pa3IaMu CEPhI U e
COEAMHEHUAMU (BO3MOKHO
UCIIOJIb30BAaHUE BUICOMATEPUATIOB).
Hab6nronenue nporiecca o0yrimBaHus
caxapa IoJ JIeMCTBUEM
KOHIIEHTPUPOBAHHOM CEPHOM KUCIIOTHI.
Jlabopamopnvie onvimui:

N3ydenne XuMHUYECKUX CBOMCTB
pa30aBIEHHON CEPHON KUCIIOTHI.
[IpoBeneHne kaueCTBEHHON peaKIuK Ha
cynbdaT-uoH u HaOIIOICHUE TTPU3HAKA
€€ MpOoTeKaHus

po0JieM, CBA3aHHBIX C TepepadoTKOM
COEIMHEHUH CEPBI.

[1nanupoBaTh M OCYIIECTBIATh

Ha TIPAKTUKE XUMUYECKUC
HKCTIEPUMEHTBHI, TPOBOJUTH HAOIIOICHUS,
JIeNIaTh BBIBOJIBI IO pe3yIbTaTaM
HKCIEPUMEHTA.

CrnenoBath mpaBuiaM 0€30MacHOM
paboThI B J1abopaTopuu

[P UCTIOJIb30BAHUU XUMUYECKON
MOCY/Abl U 000PYOBAHUS.

[Tpon3BOANTE BEIYUCICHUS

0 XUMHYECKUM YPABHEHUSIM.
Hcrnonb30BaTh My BHIMOJIHEHUT
y4eOHBIX 3aJJaHUI TEKCThI YUCOHHKA,
CIIPaBOYHBIC MATEPHUAITBI
(ITepnonnyeckyro CUCTEMY XUMUYECKHUX
sanemenToB [I. 1. Menneneea, Tabnuiy
PacTBOPUMOCTH KHUCJIOT, OCHOBaHUM

Y COJIEH B BOJIE, DJIIEKTPOXUMUYECKUN DA
HaIpsHKEHUN METaIOB).

Hcronb30BaTh P BBITTOTHEHUH
y4eOHBIX 3aJaHUI U B TIpOIECcCe
WCCIIEIOBATELCKOM NeITeThHOCTH
HAyYHO-TIOMYJISIPHYIO JINTEPATypPy
XUMHUYECKOTO COICPIKAHUS, CIIPABOYHBIC
Marepuaibl, pecypcbl IHTepHeTa
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2.3

OoOmas
XapaKTepUCTHKA
XUMHYECKHUX
AIIEMEHTOB
VA-rpynrsl.

A30T, hochop u ux
COCITUHEHUS

OO0u1as xapakTepUCTUKa FJIEMEHTOB

V A-rpymiibl. OCOO€HHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbIEC CTEIIEHU
OKHCIICHUS.

A3o0T, pacpocTpaHeHHe B IPUPOJIE,
bu3HYecKre 1 XUMUYECKHUE CBOMCTRA.
KpyroBoport azora B mpupo/e.
AMMHaK, ero GU3NIECKUE U XUMUYECKUE
CBOKCTBA, MOJIyYEHUE U TPUMEHECHHUE.
Conmn aMMOHHUSI, UX (PU3NYECKUE

U XUMUYECKUE CBOMCTBA, TPUMEHEHUE.
KauectBenHnas peaxius Ha HOHbBI
aMMOHHSI.

A30THas KHCJI0Ta, €€ MOIy4YeHHUE,
bu3nUecKre 1 XUMUYECKHUE CBOMCTBA
(oOuue Kak MpeacTaBUTENS Kiacca
KHCJIOT U crienupruIecKue).
Hcnonb3oBaHre HUTPATOB U COJIEH
aMMOHHUS B KQ4€CTBE MUHEPATbHBIX
yA00peHnil. XUMHYECKOe 3arps3HeHue
OKpY’KaroUIEH CPEAbl COCTMHEHUAMU
a30Ta (KUCIOTHBIE A0/, 3arPSI3HEHUE
BO3/1yXa, TOYBBI U BOJIOEMOB).
docdop, aIoTporHbIe MOAUGUKAIIUN
docdopa, puzndyeckre 1 XUMUIECKHUE
cBorictBa. Oxcua gocdopa (V)

u ¢ochopHas kuciora, GpuznIecKue

OOBSACHTH 00IIIHE 3aKOHOMEPHOCTH

B U3MCHEHUU CBOMCTB 3JICMEHTOB

V A-rpynrbl 1 uX COeIMHEHHUH C y4EeTOM
CTPOEHUS UX aTOMOB.

XapakTepu3oBaTh GU3NYECKUE

Y XUMUYECKHE CBOMCTBA MPOCTHIX
BEILECTB a30Ta U (ocdopa u ux
COCTMHECHM (aMMUaKa, CoJiei aMMOHUS,
a30THOM KUCJIOThI, HUTPATOB, OKCHIA
dbocdopa (V) u bochopHOit KUCIOTHI,
dbocdaToB), ciocoObI UX MOTYyUECHUS,
MIpUMEHEHUE U 3HaYCHUE B IPUPOJIC

1 )KU3HU YEJIOBEKA.

OnpenensaTb HOHBI AMMOHHUS U pocPat-
MOHBI B PaCTBOPE.

OOBICHATH CYIIHOCTh IKOJIOTHYECKUX
po0JIeM, CBSI3aHHBIX ¢ HAXOXKICHUEM
coenuHeHui a3ora u docdopa

B OKpY>KaroIleu cpele.

[TnaHUpOBaTH M OCYIIECTBIATH

Ha TIPAKTUKE XUMUYICCKUC
AKCIIEPUMEHTHI, TPOBOIUTH HAOTFOICHUS,
JIeaTh BBIBOJIBI 110 PE3yJIbTaTaM
AKCIIEPUMEHTA TIPH MPOBEICHUN
71a00paTOPHBIX OIBITOB U MPAKTHYECKOU
paboTHI.

CrnenoBath mpaBuiaM 0€30MacHON
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Y XUMHUYECKUE CBOWCTBA, MOJIyYEHUE.
Hcnons3oBanue GochaToB B KauecTBE
MUHEpAIbHBIX yI0OpEHUN.
Xumuyeckuii IKCnepumenm:
Jlemoncmpayuu:

O3HakoMJIeHHE C PUBNIECKUMU
cBolcTBaMu a3ota, hochopa

U UX COCAMHEHUM (BO3MOXKHO
UCIIOJIb30BAaHUE BUCOMATEPUATIOB).
O3HakomiieHHEe ¢ 00pa3iaMu a30THBIX
1 (hochopHBIX YIOOpEHUH.
[Tonyuenue, cobrpanue, paclio3HaBaHUE
Y U3YUYEHHE CBOICTB aMMHAKa.
B3anMopneincTBre KOHIEHTPUPOBAHHOM
A30THOM KUCJIOTBI C MEABIO
(BO3MOHO HUCMOJIb30BaHUE
BUJICOMATEPHUATIOB).

JlabopamopHvie onvimol:
[IpoBeneHre KaUeCTBEHHBIX PEAKIINI
Ha MOH aMMOHUA U pocdar-noH,

Y U3y4YEeHUE MPU3HAKOB UX
POTEKAHUSI.

IIpakmuueckasn paboma

Ne 3: Tlonmyuenue aMMuaka, u3yueHue
€ro CBOKCTB.

Buiuucnenus:

[0 YPaBHEHUSIM XUMUYECKUX peaKni

paboThl B 1abopaTtopuu

IIPU UCIIOJIb30BAHUU XUMUYECKON
HOCYZbl U 000PYI0BaHUS.
IIpon3BOAUTE BEIYUCICHUS

10 XMMUYECKUM YPABHEHUSIM.
Hcrnonb30BaTh NP BHIOIHEHUT
y4eOHBIX 3aJJaHUI TEKCThI y4eOHUKa,
CIIPABOYHBIE MATEPHUAIIBI
(MepuoINYECKyI0 CUCTEMY XUMUYECKHUX
sanemenToB JI. 1. Menaeneena, Tabiuiry
PacTBOPUMOCTH KHCJIOT, OCHOBaHUM

Y COJIEU B BOJE, DJIEKTPOXUMHUUYECKUH PSI/L
HaIpsHKEHUI METAIIOB)
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2.4

OoOmas
XapaKTEPUCTUKA
XUMUYECKUX
AJIEMEHTOB
IVA-rpynst.
Yraepon

Y KPEMHUU, U UX
COEIMHEHNUS

OO0u1as xapakTepUCTUKa FJIEMEHTOB
[VA-rpynmnsl. OCOGEHHOCTH CTPOEHUS
aTOMOB, XapaKTEepHbIEC CTEIIEHU
OKHCIICHUS.

VYriepona, aniaoTponHbie MOAUGUKAIIIH,
pacrpocTpaHeHue B IPUPOJIE,
bu3nUecKue 1 XMMUUYECKHE CBOMCTRBA.
Ancop6uus. Kpyrosopot yriepoaa

B [IPUPOJIE.

Oxcunpl yriepojia, ux pusndeckue

1 XMMHUUYECKHE CBOMCTBA, JICUCTBUEC

Ha KUBbIE OPTAaHU3MBI, ITOJTYyUYECHHE

Y IPUMEHEHUE. DKOJIOTHYECKHE
poOJIeMbl, CBSI3aHHBIEC C OKCUIOM
yriepona (1V), runoresa riro0aibHOTO
MOTETUICHUS KJIMMaTa, apHUKOBBIN
¢ Pexr.

VYronbHast KUCIOTA U €€ COJU, UX
dbu3nYecKre U XUMUYECKHE CBOMCTRA,
MOJIyYEHUE U IPUMEHEHUE.
KauecTBeHnHas peaxiys Ha KapOOHAT-
noHbl. Mcronp3oBanue kKapOOHATOB

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

00 OpraHMYeCKHX BEIIECTBAX KaK

0 COeIMHEHMSIX yTiiepoja (MeTaH, 3TaH,

OOBSACHTH 00IIIHE 3aKOHOMEPHOCTH

B U3MEHECHUU CBOWCTB 3JIEMEHTOB
IVA-rpynmnsl 1 uX COEIMHEHUI C yYETOM
CTPOCHUS UX aTOMOB.

XapakTepu3oBaTh GU3NYECKUE

U XUMUYECKUE CBOMCTBA MPOCTHIX
BEILIECTB YTIJEPOJia U KPEMHUSI U UX
COEIMHEHUI (OKCUIOB YTiiepoa,
YTOJBHOM KUCIIOTHI, KapOOHATOB, OKCHA
KPEMHUs1, KPEMHUEBOU KUCIIOTHI,
CUJIMKATOB), CHOCOOBI X IMOJTYYEHUS,
MIPUMEHEHUE U 3HAYCHHE B IPUPOJIE

Y KU3HU YEJIOBEKA.

OOBICHATH TPUUYUHHO-CIICICTBEHHYIO
CBA3b: CTPOEHUE BEIlleCTBa — CBOICTBA
— MPUMEHEHUE — Ha TpUMeEpax
COEIMHEHNH YIJIEpPOJA U KPEMHHUSI.
Omnpenenarb kKapOOHAT- U CHIIUKAT-HOHBI
B PacTBOpE.

OOBICHATH CYITHOCTD KOJIOTUUECKHIX
po0JIeM, CBA3aHHBIX C HAXOXKIEHUEM
YIJIEKHUCIIOTO Ta3a B OKPY KaroIIen
cpene.

[ToaTBepKaaTh 0COOEHHOCTH COCTaBa
OpraHUYECKHUX BEIIECTB MPUMEPAMU
MPOCTBIX COEAUHEHUI (METaH, 3TaH,
ATUJIEH, allETUJIEH, 3TAHOJI, TJIMLIEPHUH,
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STUJIECH, alleTUJICH, 9TaHOJ, TTTUIEPHH,
YKCyCHasi KHCIIOTA).

[IpupoHbIe ICTOYHUKH YTIIEBOIOPOI0B
(yrosip, npupOAHbIN ra3, HeQTh),
MPOJYKTHI UX NepepaboTKu (OEH3UH),
UX POJIb B OBITY U IPOMBIIIIEHHOCTH.
[ToHsiTrie 0 OMOTOTUUECKH BaXKHBIX
BEILIECTBAX: JKUpax, OeiKax, yriaeBojaax —
Y UX POJIY B )KU3HU YEJIOBEKA.
MarepuaiibHOE € IMHCTBO OPTAHUYECKUX
Y HEOPTaHWYECKUX COCTUHECHUM.
Kpemnuit, ero ¢pusnueckue

U XUMUYECKUE CBOMCTBA, MOTyYCHUE

u npuMmeHeHue. CoeTMHEeHUS KpEeMHUS

B nipupoje. O0mue npeacTaBicHus

00 okcuje kpemuus (1V) u kpeMHHEBOM
KHUCJIOTE.

Cunukatsl, X UCTIOJIB30BaHKE B OBITY,
MEJIUIIMHE, TPOMBIITUICHHOCTH.
BaxHeimme cTpouTebHble MaTEPUAIIBL:
KepaMHKa, CTeKJI0, IEeMEHT, OCTOH,
xese300etoH. [Ipobiiembl 6e30macHOTO
UCIIOJIb30BaHUsI CTPOUTEIBHBIX
MaTepraioB B TOBCEITHEBHOM KU3HHU.
Xumuyeckuii IKChepumenm:
Jlemoncmpayuu:

Mopenu KpUCTaNIMYeCKUX PEIETOK

YKCyCHasl KACIIOTa), B3aUMOCBS3b
HEOPraHWYECKUX COETMHEHHI yriaepoaa
Y OpPraHUYeCcKUX BEIIECTB.

OnuceIBaTh poib OEIKOB, JKUPOB

Y yTJIEBOJIOB B ()YHKIIMOHUPOBAHUU
KUBBIX OPraHU3MOB, COCTaB MPHUPOTHBIX
HMCTOYHUKOB YTJIEBOJOPOIOB, UX POIb

B OBITY U MPOMBITIINIEHHOCTH.
[1poBOANTE BHIUUCIICHHUS 110 YPABHEHUSIM
XUMUYECKUX PEAKIIHMN.

[InaHupoBaTh U OCYIIECTBIATH

Ha MPAKTUKE XUMHYECKUE
AKCIIEPUMEHTHI, TPOBOAUTH HAOJIOICHMUS,
JienaTh BBIBOJIBI IO pe3yJibTaTam
AKCIIEPUMEHTA MPU MPOBEICHUU
J1a00PATOPHBIX OMBITOB U MPAKTUIECKUX
pabor.

CrnenoBath mpaBuaM 0€30MacHOM
paboThI B J1abopaTopuu

MIPU UCTIOJIb30BAHUU XUMUYECKON
MOCY/IbI U 000PYIOBAHMUSI.
Hcnonb30BaTh MPpU BBITTOJTHEHUT
y4eOHbIX 3aJaHUIl TEKCThl YYEOHHKA,
CIIPaBOYHBIE MaTEPHUAIbI
(ITepnoanueckyro CUCTEMY XUMHUYECKUX
sanemenToB JI. . MenneneeBa, Tabnuiry
PacTBOPUMOCTH KUCIIOT, OCHOBaHU U
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anmasa, rpadura, QymiepeHa.
O3HaKOMJICHHE C TIPOIIECCOM aCOPOIIHH
PacTBOPECHHBIX BEIIECTB
AKTUBUPOBAHHBIM YTJIEM U YCTPOUCTBOM
IPOTUBOTa3a.

O3HakoMIIeHHE C IPOTYKIHEH
CUJIMKATHOM MPOMBINIJICHHOCTH
(Buneomarepuansl: cuiIMKaTHas
MIPOMBIIIEHHOCTB ).

Mopaenu MOJIEKyJ1 OpraHUYeCKUX
BELIECTB.

Jlabopamopmbwiii onvim:

[Tonyuenue, coOupanue, pacrio3HaBaHUE
Y U3yYEHHUE CBOMCTB YIJIEKUCIIOTO rasa.
[TpoBeneHME Ka4eCTBEHHBIX PEaKITUit

Ha KapOOHAT U CHUJIMKAT-UOHBI

Y U3y4YCHUE MPU3HAKOB UX

IPOTEKAHWSI.

IIpakmuueckue pabomol:

Ne 4, Tlony4yenue yriekuciioro rasa,
U3y4YE€HUE €r0 CBOWCTB.

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

Buiuucnenus:

0 YPaBHEHUSIM XUMUYECKUX PEaKIIUn

¥ COJIeH B BOJIE, DIIEKTPOXUMUYECKUN P
HaIPsHKEHUI METAIIOB)

Hroro no pazgeny

25
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MeTaibl M X CoeqMHECHUA

3.1

OO01ue cBocTBa
METALIOB

OO0mas xapakTepUCTUKAa XUMUUYECKUX
AJIEMEHTOB — METAJIJIOB HA OCHOBAHUHU UX
noJsioxkeHus B [lepuonnueckoit cucrteme
XUMUYECKUX DJIEMEHTOB

J.1. MeHneneeBa U CTpOCHUS] AaTOMOB.
Crtpoenue meTaisioB. Metanieckas
CBS3b U METaNINYECKast
KpUCTAJNIMYECKasl perieTKa.
DNEKTPOXUMHUECKUH Psiji HANPSKEHU M
MeTauioB. OU3HIECKUE U XUMUYECKHC
cBoiicTBa MeTayuioB. O0IIMEe CIocoObI
MOJTydeHUS MeTaToB. [lorsTHE

0 KOPPO3UHU METAJLIOB, OCHOBHBIE
CIOCOOBI 3aIIUTHI UX OT KOPPO3HH.
CmnaBsl (CTalb, YyTyH, TIOPATIOMUHHM,
OpoH3a) U UX MPUMEHEHUE B OBITY

Y TIPOMBIIIICHHOCTH.

Xumuueckuii IKCnepumeHm:
Jlemoncmpayuu:

OO6pa3sisl METAIIJIOB | CIJIABOB.
N3yuenne pe3ynbTaToB KOPPO3UHU
METaJIOB (BO3MOKHO UCIIOJIb30BAHUE
BUJIEOMATEPUAIIOB).

Jlabopamophvie onvimbpi:
O3znHakomiieHHe ¢ 00pa3iiaMu METalioB
Y CIUJIABOB, X (DU3UIECKUMU

PackpbIBaTh CMBICT U3y4aeMbIX IOHATHN
Y TIPUMEHSITh 3T TMIOHATHS TIPU ONMCAHUN
CBONCTB BELIECTB U MX MPEBPAILLCHUN.
OOBsACHTH 00IIIME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB DJICMEHTOB-
METaJUIOB M UX COSAMHEHUN C yUeTOM
CTPOEHUS UX aTOMOB.

XapakTepu3oBaTh CTPOECHUE METAJJIOB,
oO1ue PU3NUEeCKue U XUMUUECKUE
CBOMCTBa METaJIOB.

XapakTepu3oBaTh 00LIME CITOCOOBI
MOJIyYSHUS] METAJLIOB.

OnuceIBaTh CIIOCOOBI 3aIMTH METAJIIIOB
OT KOPPO3UH.

CrnenoBath mpaBuiaM 0€30MacHOM
paboThI B J1abopaTopuu

TP UCTIOJIE30BAHUN XUMUYIECKON
MOCY/Abl U 000PYOBAHUS.
[Tpon3BOANTE BEIYHCIICHUS

M0 ypaBHEHUSM XUMHUYECKUX PEAKITUH,
€CJIM OJIUH U3 PEareHTOB COACPIKUT
MIPUMECH.

VYyacTBOBaTh B COBMECTHOM padoTe

B T1ape WK TPYIIIIE.

Hcnonp30BaTh Mpu BHIMOTHEHUN
y4eOHBIX 3aJIaHUK TEKCThI YUeOHUKA,
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CBOMCTBaMHU.

Buviuucnenus:

10 YPaBHEHUSIM XUMUYECKUX PEaKIIUM,
€CJIU OJINH U3 PEareHTOB COACPKUT
npuMecu

CIIPaBOYHBIE MATEPUAIIBI
(ITepuoardecKy o CUCTEMY XUMHUUECKUX
anemenToB JI. 1. MenneneeBa, Tabauiry
PacTBOPUMOCTH KHCJIOT, OCHOBaHUM

Y COJIEN B BOJIE, DJICKTPOXUMHUYECKUAN PAT
HaIpsOKCHUN METAILIOB)

3.2

Baxueiime
METAJUIbI U UX
COEIUHEHUS

16

[[{enoynble METAIbI: TIOJIOKEHUE

B [lepronueckor cucteme XUMUYECKUX
anemenToB .M. Mennaeneena,

CTPOCHHUE UX aTOMOB, HAXOXKJICHUE

B ipupoae. Puzndecknue 1 XUMUYECKUe
CBOMCTBA (Ha MpUMepe HATPUs

1 kanust). OKCUIbI U THAPOKCHUIBI HATPUS
v Kanus. [[ppuMeHeHne meI0uHbIX
METAaJIJIOB U UX COCOUHCHUM.
[[{enoyno3eMeNnbHbIE METAIbI MAarHUM

1 KaJIBIIUH: TIOJIOKEHHE

B [leprnoanyeckoil cucteMe XUMHUYECKUX
snemeHTOB .M. MenaeneeBa, ctpoeHue
UX aTOMOB, HAXO0XJICHUE B IPUPOJIE.
dusnyeckre 1 XMMHYECKHE CBOMCTBA
MarHus 1 Kajblius. Baxxnenmnime
COeMHEHUS Kaablus (OKCHUI,
TUIAPOKCHU]I, COJH ). JKECTKOCTH BOJIBI

U CIIOCOOBI €€ yCTpaHEeHHUS.

AJIOMUHUI: TIOJIOKEHHE

B [lepuoanueckou cucreme

OOBACHATH 0011IME 32aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB 3JIEMEHTOB-
METAJIJIOB M UX COCIMHEHUH B rpymnmnax

C YUYETOM CTPOEHUS UX aTOMOB.
XapaxkTepuszoBaTh PU3NUYECKUE

Y XMMUYECKUE CBOMCTBA MPOCTHIX
BEILIECTB METAJIJIOB U UX COCTMHEHUIN
(OKCHII0OB, TUAPOKCHUIIOB, COJICH),
CIOCOObI MX MOJyYEHUSI, TPUMEHECHUE

Y 3HAYEHUE B NMPUPOJE U )KU3HU
YesioBeKa.

YcranaBauBaTh NPUYUHHO-
CJIEICTBEHHYO CBSA3b: CTPOCHHE
BELIECTBA — CBOMCTBA — MPUMEHECHUE —
Ha MMPUMEpPaxX U3y4aeMbIX BEILIECTB.
Pacnio3HaBaTh ¢ HOMOIIIbIO KAYECTBEHHBIX
peaKkuii MOHbI METAJUIOB: MarHus,
KaJIbIs, aTFlOMUHU, uHKa, xenesa (1)
u xenesa (I1I), menu (11).

JlokaspiBaTh aM(OTEPHBIN XapaKTep
OKCHUJIOB U TUJIPOKCHJIOB aTFOMUHHUS
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XHMHYECKUX JIEMEHTOB
JI.1. MenaeneeBa, CTpOEHHUE aTOMa,
HaxoXXJIeHUE B Ipupojie. Duznueckue

1 XMMHUYECKHE CBOMCTBA aTFOMUHUS.
AmdoTepHbIC CBOHCTBA OKCH/JIA

U TUAPOKCHUA ATFOMUHUS.

Keneso: nonoxenune B [leprnonnueckoit
CHUCTEME XUMHUYECKUX AJIEMEHTOB

JI.11. MenaeneeBa, CTpOEHHE aTOMa,
HaXO0XJEeHHE B npupoje. Puznyeckue

Y XMMUYECKUE CBOMCTBA XKeJe3a.
Oxcupl, rTuApOKCUIb! U con xesesa (I1)
u xxene3a (III), ux cocras, cBoicTBa

Y MOJy4YCHHUE.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

Oco6eHHOCTH B3aUMO/ICHCTBHUS OKCHIA
KQJIBIIUSL U HATPUS C BOJOM (BO3MOXKHO
WCITOJIb30BaHUE BUJICOMATEPUAIIOB).
OkpaimBaHue TIaMeHd HOHAMH
HATPHs, KAIHSI U KaJIbIIHs

(BO3MOYKHO HCIIOJIb30BAHUE
BUJIEOMATEPUAIIOB).

HccnenoBanue CBOMCTB )KECTKOM BOJBI.
[Tponecc ropenus xene3a B KUCIOPOJIe
(BO3MOKHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB).

U IIMHKA.
[InanupoBaTh U OCYHIECTBIATH

Ha MPAKTUKE XUMUYECKUE
HKCTIEPUMEHTBHI, TPOBOJUTH HAOIIOICHUS,
JeJ1aTh BBIBOJBI 110 PE3YJIbTATAM
AKCIIEPUMEHTA ITPU MPOBEAECHUU
71a00pPaTOPHBIX OIBITOB U MPAKTHYECKHUX
pabor.

CnenoBaTh mpaBuiiaM 6€301acHON
paboThI B J1abOpaTOpUH

IIPU UCIIOJIb30BAHUU XUMUYECKON
MOCY/Ibl U 000PYOBAHUS.

[Ipon3BoAUTh BBIYUCIICHUS

10 XUMHUYECKUM yPaBHECHHUSIM.
VYyacTBOBaTh B COBMECTHOM paboTe

B IIape WJIM TpYIIIe.

BricTpanBaTh pa3BepHyThI€ TUCEMEHHbIE
Y YCTHBIE OTBETHI C OITIOPOM

Ha MHGOPMAIIHIO U3 yUeOHUKA

Y CIIPaBOYHBIX MAaTEepUajIOB, TPAMOTHO
HCII0JI30BaTh U3YUYCHHBIN ITOHITUNHBIN
anmnapar Kypca XuMuu
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JlabopamopHvie onvimol:

[IpoBeneHre KaueCTBEHHBIX pPeaKIui
Ha MOHBI (MarHus, KajabIys, aTIOMUHUS,
1uHKa, xene3a (I1) u xxenesa (111), meau
(IT), onucanue nMprU3HAKOB UX
MPOTEKAHUSI.

Uccnenosanne am(poTepHBIX CBOMCTB
TUIPOKCHUIA ATTFOMUHUS U THAPOKCHUIA
[IMHKA.

llpakmuueckue pabomoi:

Ne 6. XKecTkocTh BOIBI 1 METOBI €€
YCTpaHEHHS.

Ne 7. Pemenue skCiepuMEHTAIIBHBIX
3a71a4 o TeMe «BakHene MeTanbl
1 MX COCIUHCHHUS.

Buviyucnenus:

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

MAaCCOBOM JOJIM BBIXOJA ITPOLYKTA
peakiuu

Hroro mo pazneny 20
Xumus M OKpYy:Kawias cpeaa
4.1 | Xumus 3 BemiectBa u MaTepuralibl B MOBCEIHEBHON | XapaKTEpU30BaTh POJIb XUMUU

Y OKPY KaroIast
cpena

KU3HU YenoBeka. bezomacHoe
MCIIOJIb30BaHUE BEIIECTB U XUMUYECKHUX
peakuuii B ObITy. [lepBas momoriis

B pa3JIMYHBIX chepax AesTeTbHOCTH
JII0JIeH, OCHOBHBIE BEIIECTBa
Y MaTepualbl, MIPUMEHSEMbIE B KU3HU
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IIPY XUMUYECKHUX 0KOTrax

Y OTPAaBJICHUSX.

XUMHUYECKOE 3arpsi3HEHUE OKPY KAIOIIEH
cpenasl (TpeaenbHas J0myCTUMAast
KOHIIEHTpAIMs BeeCcTB. Poib XumMumn

B PEIICHUH YKOJIOTHIECKHUX MPOOIIEM.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

N3ydenune 06pa3ioB MaTEpUaIoB
(cTeKI10, CIIIaBbl METAJUIOB, TOJTUMEPHbBIE
MaTepHaIbl)

COBPEMEHHOTO YeJIOBEKa.
OOBCHATH yClIOBUA O€30ITaCHOTO
WCIIOJTb30BaHUs BEIIECTB U XUMUICCKUX
peaxiuii B ObITY.

AHanM3UpoOBaTh U KPUTUICCKU
OILICHWBATh WH(POPMAITUIO O BIUSHUU
MIPOMBIIIIIEHHOCTH, CETbCKOTO X0O3SICTBA,
TPAaHCIOPTA U JIp. HA COCTOSTHUE
OKPYXaroUIEH CPEBI.

YMeTh 0Ka3bIBaTh MEPBYIO IIOMOIIIH

NIPY XUMHUYECKUX 0)KOTaX U OTPABJICHUSIX.
[TpunuMaTh ydacTre B 00CYKICHUU
npo0JIeM XUMHYECKON U KOJOTHYECKOM
HAIPaBJICHHOCTH, BHICKA3bIBATh
COOCTBEHHYIO MO3UIIUIO TI0 pobieMe

U IIpeJyIarath BO3MOXHBIC ITyTH €€
pelIeHUs

Uroro no pazgeny: 3
PesepBHOE Bpems 3
OBUIEE YNCJIO YACOB 68
I1O I[TPOI'PAMME
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NEPEYEHDb (KOJUP®UKATOP) PACIIPEJIEJEHHBIX IO KJIACCAM
IMPOBEPSIEMBIX TPEBOBAHUM K PE3YJIBTATAM OCBOEHUSI
OCHOBHOU OBPA3OBATEJBHOM TIPOT'PAMMBI OCHOBHOI'O
OBILIEIO OBPA3OBAHUS U DJIEMEHTOB COJIEP)KAHUSI IO XUMHNU

B (denepanbHbIX M perMoHaNIbHBIX MpOIEAypax OLEHKM KayecTBa 0Opa3OBaHMS
UCIIOJNIb3YETCS MepedeHb (KOAU(PHUKATOP) pacHpeeIeHHbIX MO KilaccaM MPOBEPSIEMbIX
TpeOOBaHUII K pe3yJibTaTaM OCBOEHHS OCHOBHOM 0O0pa30BaTEIbHOM MPOTPaMMBbI
OCHOBHOT'0 00IIIETO 00Pa30BaHUs U AJIEMEHTOB COJCPKAHUS 110 XUMUHU.

8 KJIACC

IIpoBepsieMble TpeOOBAHUS K pe3yJibTaTaM OCBOEHHMSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpamMmmbl

Kog [IpoBepsiemMble MPEeIMETHBIE PE3YJIBTATHI OCBOCHHSI OCHOBHOM
MIPOBEPSIEMOTO 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOT'O 00I11€TO 00pa30BaHUs
pe3yJibTaTa
1 ITo Teme: «IlepBoHaYaNbHBIE XUMUYECKUE TTOHATHS
1.1 pacKpbhIBaTh CMBICII OCHOBHBIX XHUMHYECKHUX TIOHSITHM: aToM,

MOJIEKYJIa, XMMHYECKUH D3JIEMEHT, NPOCTOE BEIIECTBO, CIOXKHOE
BEIIIECTBO, CMECh (OJAHOPOJHAs ¥ HEOJHOPOJHAsI), BaJIEHTHOCTD,
OTHOCUTEJbHAs aTOMHAas M MOJEKYJIspHas Macca, KOJUYECTBO
BEILIECTBA, MOJIb, MOJSIPHAash Macca, maccoBas J0JS XHUMHYECKOTrO
DJIEMEHTa B COCAMHEHUH, MOJIIPHBIM OOBEM, XMMHUYECKas pPEaKIius,
KIaccu(uKanys — peakIuili:  peakluW  COCIWHCHUS,  PEaKIuH
pa3loKEeHUs, pEaKlMyd 3aMElIeHUus, peakuuu OOMEeHa, HK30-
U DHJIOTEPMUYECKHE PEaKIuu, TEIIOBON d(PdeKT peakiuu, pacTBop,
MaccoBasi J0Jis BemiecTBa (MPOIEHTHAs KOHIIEHTpAIMs) B pacTBOpe

1.2 HWIUTIOCTPUPOBATE B3dWMMOCBA3b OCHOBHBIX XHMMHYCCKHUX MOHSATUI
W IIPUMCHATD 3TU ITOHATHA ITPH OIIMCAHHNH BCIICCTB U UX HpeBpaI_HeHI/Iﬁ

1.3 WCITIOJIb30BaTh XMMHUYECKYIO CHMBOJIUKY IIJISi COCTaBIICHUS (HOPMYJ
BELIECTB U YPABHEHUN XUMUYECKUX PEAKIIAMN

1.4 PacKpbhIBaTh CMBICJI 3aKOHOB COXPAaHEHMS MacChl  BEIIECTB,
MOCTOSIHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHOTO YYEHHS, 3aKOHa
ABoraapo

1.5 ONpEAENATh  BAJEHTHOCTh aTOMOB  JJIEMEHTOB B  OMHApHBIX
COEJIMHEHUSIX
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1.6

KJIACCU(PUIIMPOBAT, XMUMHUUYECKUE PEaKIUHu (10 YHCIy U COCTaBY
YYaCTBYIOIIMX B PEAKIIMU BEILIECTB, [0 TEIIOBOMY 3(PdeKTy)

1.7

BBIYUCIIATH OTHOCHUTCIIBHYIO MOJICKYJIIPHYIO WU MOJIIPHYIO MACCHhI
BCIICCTB

1.8

BBIYUCIISITH MAaCCOBYIO JIOJIO XMMHUYECKOT0 3JIEMEHTa 1Mo (GopmyJie
COCIMHCHMUS,

1.9

BBIYUCIIATE MACCOBYIO JOJIFO BCUICCTBA B paCTBOPC

1.10

MPUMEHSTH €CTECTBEHHO-HAYYHBIE METO/IbI TO3HAHUS — HAOJIIOJICHUE,
U3MEepEeHNe, MOJIETUPOBAHUE, SKCIIEPUMEHT (pEabHbIM U MBICIICHHBIH )

[To Teme: «Baxueimme npeacTaBUTENN HEOPraHUUYECKUX BEILIECTBY

2.1

PACKPBIBATE CMBICJI OCHOBHBIX XUMHUYCCKUX TIOHSTHM: OKCH I, KHNCJIOTA,
OCHOBAHHUC, COJIb

2.2

OIIPENENATh NMPUHAIIEKHOCTh BEIECTB K ONPEACIEHHOMY KJIAcCy
COEJIMHEHUH 10 opMyIam

2.3

KJIaCCI/I(l)I/II_[I/IpOBaTI) HCOPIraHNYCCKHC BCIICCTBA

2.4

XapaKTepU30BaTh (OMUCHIBAThH) OOIIME XUMUYECKHE CBOMCTBA BEILIECTB
pa3IUYHBIX  KJIACCOB,  IIOATBEP)KAAs  ONMCAHUE  IPUMEPAMHU
MOJIEKYJISIPHBIX YPABHEHUN COOTBETCTBYIOIMX XUMUYECKUX PEAKIUN

2.5

IPOTHO3UPOBATh CBOWCTBA BELIECTB B 3aBUCHUMOCTH OT HX
KaQ4eCTBEHHOI0 COCTaBa, BO3MOXXHOCTH IIPOTEKAHUS XUMHUUYECKHUX
IIPEBPALIEHNAN B PA3JIMYHBIX YCIOBUAX

2.6

ClIeoBaTh  MpaBWIaM T[OJb30BAHMS XMUMHYECKOW  TOCYI0M U
7a00paTOpHBIM 000pYyJAOBaHUEM, a TaKXKe MpaBUIaM OOpAILCHUS C
BCII[ECTBAMH B COOTBETCTBUU C HWHCTPYKIUSMHU I10 BBITTOJTHCHHUIO
7a00paTOPHBIX XUMHYECKHX OIBITOB IO TOJYYCHHIO U COOMPAHHIO
ra3zo00pa3HbIX BENIECTB (BOAOpPOAA W KHUCIOPOAA), MPUTOTOBJICHUIO
PacTBOPOB C ONPEIEICHHOM MAacCOBOM JOJIEH PAacTBOPEHHOTO
BEIIECTBA, TUTAHUPOBATH M IMTPOBOIUTH XMMHYECKUE SKCIICPUMEHTBI 110
pacmo3HaBaHUIO PACTBOPOB IIEIOYEH H KHUCJIOT C TOMOIIBIO
WHUKATOPOB (JakMyc, peHondTarenH, METUIOPaHXK U IPyTUE)

2.7

IMPOBOJUTL PACUCTHI 110 YPABHCHHIO XUMHYECKOM PCaKu

[Io Teme: «llepuommueckunn 3axkoH u Ilepmoamueckass cucrema
xumuueckux snemeHtoB .M. MenneneeBa. CTpoeHHE aTOMOB.
Xumuueckas cBsA3b. OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUID)

3.1

PACKpBIBATh CMBICI OCHOBHBIX XMMWYECKUX IMOHATUH: PO aTOMa,
DJIGKTPOHHBIA CJIOW aTromMa, aTOMHAas OpOWTalb, pPaJANyC aToMa,
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XUMHYCCKas CBA3b, IIOJLIPHAA KW HCIIOJIIPpHAsA KOBAJICHTHAS CBA3b,
QJICKTPOOTPpHUIATCIbHOCTb, HWOHHAA CBA3b, HOH, KAaTHUOH, 4aHHUOH,
CTCIICHb OKUCJICHUA

3.2

KJ'IaCCI/I(bI/IHI/IpOBaTI) XUMHUYCCKHUC 3JICMCHTDBI

3.3

OINMCHIBaTh W XapaKTepu3oBaTh TabmmuHyro (opmy [lepuomnueckoii
CUCTEMBl XHUMHYECKUX JJIEMEHTOB: pa3uyaTh TIOHATHS «TJaBHAs
noarpynmna (A-rpynma)» u «mnobounas mnoarpymnma (b-rpyrmma)y,
«MaJbie» U «OOJIBIITNE) TIEPUOIBI

3.4

packpeiBath cMmbici [lepuommueckoro 3akona J[.M. MeHnneneesa:
JIEMOHCTPUPOBATH IOHUMAaHUE IIEPUOIUUECKON 3aBUCUMOCTH CBOWCTB
XUMHUUYECKHUX JIEMEHTOB OT UX I0J10KeHUs B [leproanueckont cucreme

3.5

COOTHOCUTh  O00O3HAaYeHHs, KOTOpblE HUMEIOTCA B  TaOIuIe
«IIepunonnueckas cucrema XUMHUYECKUX AJIEMEHTOB
JA.. MenneneeBa» C YHCIOBBIMH XapaKTEPUCTHUKAMH CTPOCHUS
aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3aps] A1pa, 00IIee Ynucio
DJIEKTPOHOB U PACHpPENEIEHUE UX 110 JIEKTPOHHBIM CIIOSIM)

3.6

OMpeNeisaTh  CTCICHh  OKHCICHHUS  JJIEMEHTOB B OMHApPHBIX
COETMHEHUIX

3.7

ONpEeNEeNsaTh BUJ XUMHUYECKOM CBsS3M (KOBAJICHTHAsT U HWOHHAs)
B HEOPraHMYECKUX COEIUHECHUSX

IIpoBepsieMble 3J1eMEHTBI COAEPKAHMS

Kon [IpoBepsieMblid AIEMEHT COAEPKAHUS
1 ITepBoHavaIbHBIE XUMUYECKUE TIOHATHUS

1.1 [Ipenmer xumuun. Ponp XuMun B KWU3HU YEIOBEKA. XMMHS B CUCTEME HayK.
Tena u BemecTBa. PU3NYECKUE CBOMCTBA BEIIECTB. ArperaTHOE COCTOSIHUE
BEILIECTB

1.2 [Tonatne o Merogax MO3HAHUS B XMUMHUHU. UHMCTHIE BEIIECTBA U CMECH.
CniocoOnI pa3aeneHus cMeceit

1.3 ATOMBI M MOJEKyJbl. XHWMHYECKHE 3JIEMEHTbl. CHUMBOJBI XUMHUYECKHUX
aneMeHTOB. [IpocThie U C0KHBIE BEIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE

1.4 Xumnueckass (opmyna. BajaeHTHOCTh aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH MOCTOSIHCTBA cocTaBa BemlecTB. OTHOCHTENbHAs aTOMHAs macca.
OtHocuTenbHAas MOJNEKyJsipHas wmacca. MaccoBasg [0Js XUMHYECKOTO
AJIEMEHTA B COCITMHEHUHN
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1.5

KonuyectBo BemectBa. Moib. MosnsipHas Macca. B3auMocBsi3b KOJIMUECTBA,
MacChl U YHCJIa CTPYKTYPHBIX €IMHMI] BeliecTBa. PacueTsl mo gopmynam
XUMHUYECKUX COCTUHEHUN

1.6

duznyeckre U XUMUICCKUE SBJICHUS. XUMHYCCKas PEaKIUs U €€ MPU3HAKHU.
3aKOH  COXpaHEHHMs] MacChl  BEIIECTB. XHMHYCCKHE  ypaBHEHUS.
Knaccudukanus XUMUYCCKUX peakiui  (COCIUHEHUs, Pa3I0KEHUS,
3aMeleHus, 0OMeHa)

1.7

XUMUYECKUN DKCIEPUMEHT: 3HAKOMCTBO C XUMHYECKOM TMOCYAOW,
C nmnpaBwiaMud pabOTel B JlabopaTopuul W TpHeMaMu OOpalleHus
c 1abopaToOpHbIM O00OpYJAOBaHUEM, HM3YYCHUE U ONHUCaHUE (DUINUECKUX
CBOMCTB 00pa3IlOB HEOPraHMYECKUX BEIIECTB, HAOIIOJEHHE (PU3MUYECKHUX
(ru1aBlieHHE BOCKA, TasiHUE JIbJa, pACTUpPAHUE caxapa B CTYIIKE, KUIIEHUE
W KOHJCHCAIUMs BOJIbI) M XMMHUYECKHX (TOpPEHHE CBEYH, IMPOKATUBAHUE
MEIHOW TPOBOJIOKH, B3aUMOJACHCTBHE MeJa C KHUCIOTON) SIBJICHUM,
HaOJIOJICHUE W OINUCAHUE MPU3HAKOB MPOTEKAHMUS XUMHUYECKUX PEaKIUil
(pa3znoxeHue caxapa, B3auMOJICHCTBUE CEPHOM KUCIIOTHI C XJIOPUIOM Oapus,
paznoxkenune rtunapokcuaa meau (II) mpu HarpeBaHuu, B3auMOJIEHCTBUE
xene3a ¢ pactBopom conu Meau (II), m3zydyenuwe crnocoOoB pasneneHus
cMmecel (C MOMOITBI0 MarHuTa, GUiIbTPOBAHKE, BhIMIApUBAHHUE, TUCTUILISALINL,
xpomatorpadusi), TpoBeACHUE OYUCTKU MOBAPEHHOW COJIM, HAOMIOICHUE U
ONMCAaHUE PE3YJbTATOB IMPOBEIACHHUS OIbITA, HILTIOCTPUPYIOIIETO 3aKOH
COXpaHEHUSI MACChI, CO3/IaHE MOJIEJIeH MOJIEKYJT (IITapOCTEPIKHEBBIX )

Baxueitmme npeacTaBUTENN HEOPTraHUUECKUX BEIIECTB

2.1

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucinopon — 3jieMEHT U IpocToe
BeniecTBo. Haxoxnenue kuciaopoa B mpupojie, Gu3nyeckKue 1 XUMUYECKUe
cBoiicTBa (peakuuu ropenus). Oxcuapl. [Ipumenenue kucnoponaa. Crnocoobl
MOJIyYeHHUsl KUCIopoaa B jJaboparopuu U npombliiuieHHocTH. KpyroBopot
Kuciopoa B mpupoze. O30H — ajuioTporHas MoguuKaius Kucaopoaa

2.2

TernoBoit 3pPexT XUuMUYECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHMUS,
9K30- ¥ 3HI0TEPMHUYECKHUE peakuuu. TOIIMBO: yroiab U METaH. 3arpsi3HEHNE
BO3/yXa, yCWICHNE ApHUKOBOTO 3P eKTa, pa3pylIeHUE 030HOBOIO €0

2.3

Bomopon — snemeHT u mpocroe BemecTtBo. HaxoxkaeHune Bomopona B
npupoje, U3NYECKHe M XUMHUUYSCKHE CBOMCTBA, NMPHUMEHEHHE, CIOCOOBI
nonydeHus. Kuciorsl u conu

2.4

MoutsipHbIii 00beM razoB. PacueTsl 10 XUMUYECKUM ypaBHEHUSIM

2.5

dusnueckne CBOMCTBAa BOIbl. Boma kak pactBoputens. PacTBOpHI.
HacellieHHbIE ¥ HEHACBILIEHHBIE PacTBOpBI. PacTBOpHMMOCTH BEIIECTB B
BOoJie. MaccoBas 10JIs1 BEIIECTBA B paCTBOPE. XMMHUYECKHE CBOMCTBA BOJBI.
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OcHoBanus1. Posib pacTBOpPOB B MPUPOJIE U B )KU3HU 4esioBeKa. KpyroBopot
BOABl B NpHUpoAE. 3arpsA3HEHUE NPUPOJIHBIX BOoA. OXpaHa M OUYMCTKA
IPUPOIHBIX BOJ

2.6

Knaccudukanus veopranmueckux coenunennii. Oxcuanl. Knaccudukarms
OKCHJIOB:  coJjieoOpasyromue (OCHOBHBIC, KHCIOTHBIC, aM(OTEepHBIC)
u  HecoleoOpazyromue.  Homenkmarypa  okcumoB.  Duznyeckue
Y XMMUYECKHE CBOMCTBA OKCHIOB. [lomydyeHne okcuaoB

2.7

OcHoBanusa. Kiaccudukanus OCHOBaHML: IEJTOYH W HEPACTBOPUMBIE
ocHOoBaHusA. HomeHknatypa ocHoBaHuil. DuU3NMYECKME U XHUMHUYECKHUE
CBONCTBa OCHOBaHUU. [lonydeHne ocHOBaHUMI

2.8

Kucnotel. Knaccudukamus kucnor. Homenknatrypa kucnor. dusnyeckue
1 XUMHYECKHE cBoicTBa KUCIOT. P aktusnoctu MmetaiuioB H.H. bekerosa.
[Tonydenue KuciIoT

2.9

Conu. Homenknatypa coneil. @u3ndeckue U XMMHYECKHUE CBOMCTBA COJIEH.
[Tosmyuyenue coinent

2.10

I'eneTnyeckas CBs3b MCIKAY KlIaCCaMHU HCOPTaHNYCCKHUX COC,ZIHHCHI/Iﬁ

2.11

XWMUYECKHM OKCIIEPUMEHT: KAa4ECTBEHHOE OIPEAECIECHUE COJEPKAHUS
KHUCJIOpOoJa B BO3/IyXe, MOyuYeHue, cCoOnpaHue, pacClio3HaBaHUE U U3YUCHHE
CBOWMCTB  KHCJIOPOJA, HaOIIOEHNE  B3aWMMOJIEMCTBUS  BEIIECTB C
KHUCJIOPOJOM U YCJIOBHSI BOBHUKHOBEHHUSI U TIPEKpaleHus TopeHus (1moxapa),
03HAKOMJIEHUE C 00pa3laMi OKCHJIOB U OMKMCAHUE UX CBOMCTB, OJyUYEHUE,
coOupaHue, pacro3HaBaHUE U M3Yy4YEHUE CBOWMCTB BOJOpojJa (TOpeHue),
B3aUMO/IeHCTBHE Bo1opoia ¢ okcuaoMm Meau (I1) (BoO3MOXKHO HCTIOJIB30BaHHE
BHJICOMATEpUAJIOB), HAOIIIOICHHUE 00Pa3IOB BEIIECTB KOJIMIYESCTBOM 1 MOJIb,
HCCJIEIOBaHNE OCOOCHHOCTEH pPAaCTBOPEHHUS BEIIECTB C pa3IMYHOU
PacTBOPUMOCTBIO, IIPUTOTOBJIICHUE pacTBOPOB C ONPEAECICHHOU
MacCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, B3aMMOJICMCTBHUE BOABI C
MeTaiaMu  (HaTpueM W KajiblMeM) (BO3MOXHO  HUCIOJIb30BaHUE
BUJICOMATEPUAIIOB),  OMNpEJEIECHUE  PACTBOPOB  KHUCJIOT M IIEIOUCH C
MOMOIIIBI0O MHAUKATOPOB, HCCIEIOBAaHUE OOpa3Il0B HEOPraHWYECKUX
BCILIECTB  Pa3JIMUHBIX  KJIACCOB, HAOJIOJCHUE M3MEHEHUSI OKPaCKH
WHJIMKaTOPOB B pacTBOpPAx KHUCJIOT W IIEJI0YEH, N3YUYECHHE B3aUMOJICHCTBUS
okcuaa Meau (II) ¢ pacTBOpoM CepHOM KHCIOTHI, KUCIOT C METajllaMH,
peakuui HEUTPAIM3ALHM, IOJYYEHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHCHHE OJHOr0 MeETajula APYTMM H3 pacTBOpa COJIA, PEIICHUE
AKCIIEPUMEHTAIIBHBIX 337a4 M0 TeMe « BaxKHEeNIIHe KJIacChl HEOPraHUYECKUX
COCIMHEHUI
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ITepuonuueckuii 3akoH u llepuonnueckas cucTeMa XMMUYECKUX AJIEMEHTOB
J.1. MenneneeBa. CtpoeHre aToMOB. XUMHUYECKaAs! CBsA3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJBHBIE PEAKIIUN

3.1

[lepBble MOMBITKUA KiacCU(PUKAIMKU XUMHYECKUX 3JeMeHTOB. [loHsatne o
TpyIIax CXOJHBIX JIEMEHTOB (ILETOYHbIC U MIEIOYHO3EMETbHBIE METAILIBI,
raJIoreHbl, HHEPTHBIE Ta3bl). DIEMEHThI, KOTOpble 00pa3yroT aM(pOoTepHbIE
OKCHJIbI U TUIPOKCHUIBI

3.2

Ilepnonmyeckuit 3akoH. [leproanueckas cucTeMa XUMUYECKHUX DJIEMEHTOB
.. MenneneeBa. KopoTkonepuogHas © JUIMHHONIEPUOJIHAS (HOPMBI
[Tepuonnyeckoit cucreMbl xumudyeckux sneMmeHToB .M. Menpaeneena.
[Tepuonsl u rpynnsl. Ou3znueckuil CMbICI MOPSAIKOBOTO HOMEpPA, HOMEPOB
MepHO/Ia U TPYIIIbI 3JIEMEHTA

3.3

Crpoenue atomoB. CocTaB aTOMHBIX siiep. M3oTomnel. DnekTponsl. CTpoeHue
AJNIEKTPOHHBIX 000J0YEK aTOMOB TMEpBbIX 20 XUMHUYECKHX DJIEMEHTOB
[Tepuomnueckot  cucrembr .M.  MenaeneeBa.  XapakTepuUCTHKA
XUMHYECKOTO 3JIEMEHTa IO €ro mnoJioxkeHuto B Ilepuoanueckoil cucreme
J.1. MenneneeBa

3.4

3aKOHOMEPHOCTH HM3MEHEHHUs pPaJnyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IIO IpynnaM M IEPUOAAM.
3nauenue Ilepumoamueckoro 3akoHa u Ilepuoguyeckoil  CHCTEMBI
XUMHYECKHUX JIEMEHTOB IS pa3BUTHs HayKd U npaktuku. .M. Mennenees
— YYEHBIU U TPaXKJaHUH

3.5

Xumuyeckass cBs3b. KoBasieHTHast (TOJiipHAsE W HETMOJSIpHAsi) CBSA3b.
DIIEKTPOOTPULATETbHOCTh XUMHUECKUX 3JIEMEHTOB. IOHHAas CBS3b

3.6

Crenenb OKHUCJICHMUAI. OXuCIUTENLHO-BOCCTAHOBUTEIIHLHBIC pCaKkniuu.
Hpoueccm OKHCJICHMS M BOCCTAaHOBJICHUS. OKHCIIMTENN U BOCCTAHOBUTEIIN

3.7

XUMUYECKUI SKCIEPUMEHT: H3y4YeHHE OOpaslioB BEIECTB METANIOB U
HEMETAJUIOB, B3aMMOJIEUCTBHE TMAPOKCH]IA IIMHKA C pacTBOPaMU KUCJIOT U
LIeJI0Ye,  NPOBEIEHHWE  ONBITOB,  WUIIOCTPUPYIOIIUX  MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ peakuuii  (ropeHuwe,  peakuuu
Pa3NIOXKEHUS], COSTUHEH NS )
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9 KUIIACC
IIpoBepsieMble TPeOOBAHUS K pPe3yJibTATAM OCBOCHHMSI OCHOBHOI 00pa30BaTeIbHOM
NPOrpamMmMbl
Kog [IpoBepsiemMble PEeIMETHBIE PE3YJIBTATHI OCBOCHHSI OCHOBHOM
MIPOBEPSEMOTO 00pazoBaTensHOM MPOrpaMMbl OCHOBHOT'O OOIIETO 00pa30oBaHuUs
pe3yabTaTta
1 [To Teme: «BelecTBO U XUMHYECKasE PEAKLIHS
1.1 pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX TIOHSTUW: pacTBOP,
AIEKTPOJIUTBI, HEICKTPOIUTHI, JJEKTPOJUTHYECKAS AUCCOLMAINS,
peakiy MOHHOTO OOMEHa, KaTalu3aTop, XMMHUYECKOE pPaBHOBECHE,
oOpaTuMbIe 151 HeoOpaTUMBbIe peakuuu, OKHCIIUTEIIBHO-
BOCCTAHOBUTEJbHBIE  PEAKIUHU, OKHUCIHUTEIb, BOCCTAHOBUTEIIb,
OKHCJICHME U  BOCCTAHOBJICHHE, aJUIOTPOMNHs, aM(pOTEPHOCTD,
XUMHUYECKass CBs3b  (KOBAJIGHTHAsl, HWOHHAasA, MeTaJuIM4ecKas),
KPUCTaJIMYECKas PEIIeTKA, CIIIaBbl, CKOPOCTh XUMHYECKOW peakIuu
1.2 WJUTIOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX TOHSATHN
Y IPUMEHSTh 3TU OHITHS [IPU ONMCAHUU BEILIECTB U UX MPEBPALLICHUN
1.3 COCTAaBIISAITh YPABHEHUS AJIEKTPOJMTHUYECKON JTHCCOLMAIMU KHUCIIOT,
LIEJIOYEN W COJICH, MOJIHBIE M COKPAILICHHBIE YPAaBHEHHS PEaKLMM
HOHHOTO 0OMeHa
1.4 PACKpBIBATh CYIIHOCTh OKHUCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUN
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajaHCa ITHX peaKiui
1.5 MPOBOJAUTH PACUETHI IO YPABHEHUIO XUMUYECKOU PEAKIINU
2 IIo Temam: «Hemeramnsl m uX coeguHeHUs» U «MeTammiel U UX
COEAMHEHUS
2.1 XapaKTepU30BaTh (OMUCHIBATH) OOIIHE U CICITUPUICCKUEC XUMUICCKUE
CBOMCTBA MPOCTHIX M CJIOKHBIX BEIIECTB, MOATBEPXKIasi ONMUCAHUE
MpUMepaMH MOJIEKYJIIPHBIX U HOHHBIX YPABHEHUN COOTBETCTBYIOIIUX
XAMUYECKUX PEAKLINI
2.2 COCTaBIISAITh YPABHEHUS PEAKIIN, OATBEPKIAIOIIUX CYIIECTBOBAHUE
T€HETUYECKOM CBSI3U MEXKY BEILIECTBAMU PA3JIMYHBIX KJIACCOB
2.3 MIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHMOCTH OT UX CTPOECHU,
BO3MO>KHOCTH IMPOTEKAHUSI XUMUYECKUX MPEBPALICHUN B PA3JIUYHBIX
YCIIOBUAX
2.4 CIeOBaTh  IpaBWJaM  MOJb30BAHMS ~ XMMHYECKOW  MOCYAOU
U 1abopaTopHbIM 00OPYJOBAaHUMEM, a TaKKe MpaBWiIaM OOpalleHus
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C BEIECTBAMH B COOTBETCTBUU C WHCTPYKIUSMHU 1O BBITOJHEHUIO
7a00paTOPHBIX XMMUYECKHUX OIBITOB IO TMOJYYEHHUIO U COOMpPAHUIO
ra3oo0pa3HbIX BEIIEeCTB (aAMMHAKa U YTJIIEKUCIIOTO rasa)

2.5

NPOBOJNTH PEAKIMH, TOATBEPKAAONINEG KAaYSCTBCHHBI COCTaB
pa3TUYHBIX BEIIECTB: PACIIO3HABATh OMBITHBIM ITyTeM XJIOPHI-,
OpomMua-, woauMa-, KapOoHar-, ¢ocdar-, CuIMKar-, cyibdar-,
THJIPOKCH/I-UOHBI, KATHOHBI aMMOHHUS, WOHBI W3YYCHHBIX METaJIOB,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAHMYECKUX BEIICCTB

[1o Teme: «XUMHSI 1 OKPYKAIOIIAS CPEIay

3.1

PacKpbIBaTh CMBICI OCHOBHBIX XuMHueckux nousatuii: [1/IK Bemectsa;
KOPpPO3Hs METAJLIOB

3.2

MIPUMEHSITh OCHOBHBIE OIIEpPAlldd MBICIIUTEIIBHON JESITEIBHOCTH —
aHalu3 W CHHTE3, CpaBHEHHUE, O0O0OOIIEeHHE, CUCTEMATHU3alINIO,
BBISIBJICHUE TIPUYHUHHO-CIICJICTBEHHBIX CBS3EH — JIJIs1 U3yUEHUS CBONCTB
BCIIECTB M XHUMHYECKHX PEaKIUi; €CTECTBEHHO-HAYYHbIE METObI
MO3HAHUS — HAOJIIOJICHUE, H3MEPEHUE, MOICIINPOBAHUE, DKCIICPUMEHT
(peanbHBIN U MBICTICHHBIN )

IIpoBepsieMbie 3J1eMEHTHI COACPKAHMS

Kon

ITpoBepsieMblil 3JIEMEHT COACPKAHUS

1

BemectBo u xummnueckas peakuus. [loBropenue

1.1

Ilepuonnueckuii 3akoH. [lepuomnyeckas cucremMa XUMMHYECKUX 3JIEMEHTOB
.. MenneneeBa. CtpoeHue aTomMoOB. 3aKOHOMEPHOCTH B W3MEHEHHH
CBOMCTB XMMHYECKHUX JIEMEHTOB IEPBBIX TPEX MEPUOAO0B, KK, KAJIbLIUSI U
UX COCIWHEHMH B COOTBETCTBUM C TMOJOXEHHEM DJIEMCHTOB B
[Teprnoanyeckoit cuctemMe U CTpPOCHUEM UX aTOMOB

1.2

CrpoeHue BellecTBa: BUIbI XUMUYECKOW CBSI3U. THUIBI KPHUCTAILIMYECKUX
pEIIETOK, 3aBUCUMOCTh CBOWCTB BEIIECTBA OT THUIA KPUCTAIIMYECKOU
pEeIIeTKH W BUJA XUMHYECKOW cBsizu. Kiaccudukanus m HOMEHKIATypa
HEOPraHMYECKHUX BEIIECTB (MEXKIyHApOAHAsl U TPUBHAIbHAS). XUMUUYECKUE
CBOMCTBA BEILIECTB, OTHOCSIIMXCA K PAa3IMYHBIM KJlacCaM HEOPTraHUYECKUX
COCJIMHEHU, TEHETUYECKas CBA3b HEOPTaHUYECKUX BEILIECTB

1.3

Knaccudukanus XUMHYECKHX PEaKIMA IO pa3nYHbIM Mpu3HaKaM (10
YUCly W COCTaBy YYacTBYIOIIMX B PEAKIMHM BEIIECTB, MO TETUIOBOMY
a¢dekTy, Mo U3MEHEHHUIO CTETIeHEeH OKUCIICHUSI XUMHUYECKHX 3JIEMEHTOB, T10
00paTUMOCTH, MO YYaCTUIO KaTaiu3aTropa). DK30- U SHIAOTEPMUUYECKUE
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pe€aKuun, TCPMOXUMHYCCKNC YPABHCHHA. [Tonstue o CKOpOCTH XUMHYECKOM
pCaKmnuun

1.4

ITonsarue 06 06paTI/IMI>IX 151 H606paTI/IMI>IX XUMHUYCCKHUX PCAKIUAX. [lonsiTue
O TOMOI'CHHBIX H TICTCPOI'CHHBIX PCAKIHAX. I[IonsaTHEe O XHUMHYECKOM
PaBHOBCCHM. CDaKTOpLI, BJIMAIOONIMC HA CKOPOCTb XUMHUYECKOMN pCaKIun
" ITOJIOKCHUC XUMHNYCCKOTI'O PaBHOBCCHS

1.5

OKHCIIUTETFHO-BOCCTAHOBUTEIILHBIE  PEAKIIMH, JJICKTPOHHBIN  OasaHc
OKHCJIUTEIPHO-BOCCTAHOBUTENbHOM peakiuu. CocTaBieHUE ypaBHEHUN
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMA C HCIIOJIb30BAHUEM METOJa
AJIEKTPOHHOTO OanaHca

1.6

Teopus ANEKTPOITUTUUYECKOM JACCOLNAIIUY. DIIEKTPOJIUTHI
Y HE3JIEKTPOJIUTHI. KaTHOHBI, aHMOHBI. ME€XaHU3M JIUCCOIMALINU BEUIECTB C
pPa3IMYHBIMH BUJAMH XUMUYECKOH CBsi3H. CTeneHb aucconuann. CHIbHbIE
U cialble ANIEKTPOIUTHL. Peakiuu moHHOro oOMeHa. Y CJIOBHS MPOTEKAHUS
peakiuii HIOHHOrO OOMEHa, TOJIHBICE U COKpAIlleHHbIE MOHHBIC ypaBHEHMS
peakuumii. CBoMCTBa KUCJIOT, OCHOBAHUMU U COJIEH B CBETE MPEACTABICHHUN 00
ANEKTPOJUTUYECKON JHccounanuu. KadyecTBEHHbIE pEaKIUd Ha HWOHBI.
[TonsiTre o rugponuse coleit

1.7

XHWMHYECKHUH dKCTICPUMEHT: 03HAaKOMJICHHUE C MOJIEIAMU KPUCTALTHICCKAX
pPENIeTOK HEOPTraHMYECKUX BEIIECTB — METAJIOB U HeMeTauioB (rpaduta
M anMasa), CJOXHBIX BEHIECTB (XJOpUAa HATpusi); HCCICIOBAHUE
3aBUCUMOCTH CKOPOCTH XMMHYECKOW PEaKIIMHU OT BO3JACHCTBUS Pa3TUIHBIX
(bakTopoB; HCCIEAOBaHUE OJIEKTPONPOBOJAHOCTH PACTBOPOB BEIECTB,
mpolecca JIUCCOLMAIMM  KHCJIOT, Ienoued U cojied  (BO3MOXKHO
UCTIOJIb30BaHUE BUJICOMATEPHAJIOB); IPOBEJICHUE OTIBITOB,
WUTIOCTPUPYIONINX TPU3HAKK TPOTEKAHHUS PEaKIuid HOHHOrO0 OOMeHa
(oOpazoBanue ocajaka, BbIACICHUE Ta3a, oOpa3oBaHWE BOJIbI); OIIBITOB,
WJUTIOCTPUPYIONTUX MPUMEPHI OKUCITUTETHPHO-BOCCTAHOBUTEILHBIX PEAKIIUN
(ropeHuwe,  peakuuu  Pa3NOKEHHs, COCIUHEHHMs);  paclO3HaBaHUE
HEOPTaHWYECCKUX BEIIECTB C IMOMOIIBIO KaYECTBEHHBIX PEAaKIMi Ha HOHBI,
pEeIIeHNe SKCIIEPUMEHTAIBHBIX 33724

Hemeramnel u ux COCANHCHUA

2.1

OO6miass xapakTtepucTuka rajgoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okuciieHus. CTpoeHne u (uU3NUECKHe CBOMCTBA
IPOCTBIX BELIECTB — raJIor€HOB. XMMUYECKUE CBOMCTBA HA IIpUMEpE XJIopa
(B3auMoeiCTBHE C METAINIAMU, HEMETAJJIaMU, IIEJI04aMHt ). XJI0POBOJIOPO/I.
ConsiHast KUCIOTa, XHWMHYECKHE CBOWMCTBA, MOJyYEHUE, NPUMEHEHHE.
JleicTBue Xjopa U XJIOPOBOAOPOJA HAa OPraHU3M 4YelioBeKa. BaxHeumue
XJIOPUJBI U UX HAXOXKIAECHUE B PUPOJC
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2.2

Oobmas xapakrepucTuka 31eMeHTOB VIA-rpynmnel. OCOOEHHOCTH CTPOEHMUS
aTOMOB, XapaKTEpHblE CTENEeHU OKuciaeHus. CTpoeHue U (pu3uvecKue
CBOMCTBA TMPOCTHIX BEIIECTB — KHUCIOPOJAa M CEphbl. AJIIOTPOIIHBIC
Moau(UKaMK  KUCIOpoJa U cepbl. XHWMHUYECKHE CBOICTBa CEpBHI.
CepoBoniopoJi, cTpoeHue, Gpusnueckue U XuMuueckue cBoicTBa. OKCHIIBI
Cepbl Kak MpEACTaBUTENN KHUCIOTHBIX OKcuaoB. CepHas KHUCIOTa,
¢u3nueckre U XMMUYECKHUE CBOMCTBa (0OIIME Kak MpeACcTaBUTENs Kiacca
KUCIOT U crenupuyeckue). XUMUYECKUE PEaKIUH, JIeXkKalllue B OCHOBE
MPOMBINIJICHHOTO CIOoco0a MONy4YeHHsI CepHOMl KucnoThl. Ilpumenenue.
Conu cepHOW KHCIOTHI, KayeCTBEHHAs peaklus Ha Cyib(aT-HOH.
HaxoxaeHue cepbl U €€ COeIUHEHHH B IpUpojie. XUMHUUECKOE 3arpsi3HEHUE
OKpY>Karollen cpeibl COEAMHEHUSMHU CEephI (KUCIOTHBIE 10%K]U, 3arPsI3HEHUE
BO3/lyXa M BOJJOEMOB), CITOCOOBI €r0 PeI0TBPAILICHHS

2.3

OO6mas xapakTepuCcTHKa 3J1eMEHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapakTEpHbIE CTENEHU OKHUCIEHUS. A3OT, paclpoCTpPaHEHUE
B IpUpOJE, (U3NUECKHe M XUMUYecKHe cBoicTBa. KpyroBopor aszora B
npupojge. AMMHUaK, ero (pU3N4YECKue 1 XMMUYECKHE CBOWMCTBA, MMOJTYYEHUE U
npuMmeHnenue. Coiau aMMOHMS, MX (U3NYECKUE U XMMHUYECKHE CBOICTBa,
npuMmeHeHue. KauecTBeHHas peakiys Ha MOHbl aMMOHUS. A30THasi KACIIOTA,
ee TMojJydeHue, (QU3MYECKHMe UM XUMHUYECKHEe CBoWcTBa (0OIMe Kak
MpEeACTaBUTENS KJlacca KUCIOT U crneurduueckue). HMcnoap3oBaHue
HUTPATOB U COJE€M aMMOHMS B KadyeCTBE MUHEpaJbHBIX YAO0OpEHUM.
XVWMHUYECKOE 3arpsi3HEHUE OKpYXKaroleld cpeapl COECIMHEHHUSAMH a30Ta
(KUCTIOTHBIE NOXKIH, 3arPA3HEHUE BO3/lyXa, IOYBBI U BOJOEMOB)

2.4

®ochop, amnmorpomHbie  Moaudukanuu  dochopa,  Duzmyeckue
u xumudeckue cpoiictBa. Oxcun ¢ocdopa (V) u dochopnas kucnora,
¢usznyeckue M XUMHYECKHE CBOICTBa, moylydyeHue. lcnonb3oBaHue
docdaToB B KaueCcTBE MUHEPATBHBIX y100pEHUI

2.5

O6mras xapakrtepuctuka saemMeHToB [VA-rpynmel. OcOOEHHOCTH CTPOCHUS
aTOMOB, XapakTEepHbIE CTENEHU OKUCIEHUS. YTIJEpoJd, aUIOTPOIHbIE
Moau(UKaIK, paclpoCTpaHeHUe B MpUpoie, GU3NYeCKue U XMMHUYECKUe
cBorictBa. ApjcopOuus. Kpyropopor yriepoaa B mnpuponae. Oxcujibl
yraepoja, ux (pu3n4yeckue U XUMHUYECKHE CBOWMCTBA, NEMCTBUE HA KUBBIC
OpraHMU3Mbl, MOJy4YeHHE W TNPUMEHEHHUE. ODKOJOTUYECKHE MPOOJIEMBbl,
CBsI3aHHBIE C OKcuaoM yriepoaa (IV); rumoresa rmo0aibHOrO MOTETICHUS
KJIUMaTa; MapHUKOBBIA 3¢¢dekT. YroibHas KHUCIOTa M €€ COJHU, HX
duznueckue M XUMHUYECKHE CBOMCTBA, TMOJYyYE€HHWE U TPUMEHEHHUE.
KauectBenHnast peakiusi Ha kKapOoHAT-HOHBI. Mcmonb3oBaHue kapOOHATOB
B OBITY, MEUIIMHE, TPOMBIIIJICHHOCTH U CEJIBCKOM XO35HCTBE
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2.6

[IepBoHayanbHbIE NOHATHSA 00 OPraHMYECKUX BEUIECTBAX KaK O COEUHEHUIX
yraepoaa (MeTaH, 3TaH, STWJIEH, alleTWICH, 3TaHOJ, TIUIEPUH, YKCYCHas
kucnorta). Ux cocraB u xumudeckoe crpoeHue. [loHstre o Onomornyecku
BaXKHBIX BEILLECTBAaX: XHUpax, OeNKax, yIriIeBOJax — U UX POJIM B KU3HU
yenoBeka. MarepualbHOe E€IMHCTBO OPTaHUYECKUX W HEOPraHUYEeCKUX
COeIMHEHUN

2.7

Kpemuuii, ero ¢Qusuueckue ¢ XHUMHYECKHE CBOWCTBA, IMOJIy4YECHUE
U npuMeHeHue. CoequHeHUs] KpeMHUs B npupoze. O0mue mpencTaBieHus
00 oxcune kpemHus (IV) u kpemuueBoil kucnore. CHIIMKATBI, HUX
UCIIOJIb30BaHUE B OBITY, MEIMIMHE, NPOMBINIUICHHOCTU. BaxHeimue
CTpPOMTENIbHbIE ~ MaTepuajbl: KepaMHKa, CTEKJIO, LEMEHT, OETOoH,
xene300eToH. [IpoOmeMbl 0€30MacHOr0 HMCHOJB30BAHUS CTPOMUTENIBHBIX
MaTEpHUAJIOB B IOBCEIHEBHOMN KU3HU

2.8

XUMHYECKHUI 3KCIEPUMEHT: U3y4YeHHE 00pa3lioB HEOPraHUYECKHUX BEIECTB,
CBOWCTB COJIIHOM KHCIJIOTBHI; MPOBEJICHHE KAaYE€CTBEHHBIX PpPEaKLIH
Ha XJIOPUI-UOHBI W HAONIOJEHHWE MPU3HAKOB HUX MPOTEKAHUS, OIBITHI,
oTpaxaromue (u3snyeckue M XUMHUYECKHE CBOMCTBA TaJIOTEHOB M MX
COETMHEHU (BO3MOKHO UCTIOJIb30BaHUE BHICOMATEPHAIIOB); O3HAKOMIICHUE
¢ o0pa3uamMu XJIOpUIOB (raJoOreHruI0B); O3HAKOMIIEHHE ¢ 00pa3liaMH Cepbl U
€€ COeQUHEHUsSMU (BO3MOKHO HCIOJIb30BAaHUE  BHUJICOMATEPHUATIOB);
HaOIOJIGHWEe  mpoliecca  OOyIriIMBaHUS —— caxapa  IMOJ  JeHCTBUEM
KOHIUECHTPUPOBAHHOW CEPHOM KHUCJIOThI; M3YUYCHHUE XUMHYECKUX CBOWCTB
pa30aBIEHHON CEpHON KHUCJIOTHI, MPOBEJACHUE KAYECTBEHHOW pEeaKIMu Ha
cyib(aT-uOH W HaONIOJEHUE MPU3HAKA €€ MPOTEKaHUs; O3HAKOMIIEHHE C
¢u3nuecKuMu CBOWMCTBaMH a3o0Ta, Gocdopa U UX COCTUHEHHUM (BO3MOMKHO
UCIIOJIb30BAaHUE BHUCOMATEpPUAJIOB), oOpasliaMu a30THBIX U (OCHOPHBIX
yA0OpEHUi; MOoJydYeHue, coOupaHue, pacrno3HaBaHUE U U3yYEHHE CBOMCTB
aMMHaKa; IPOBEICHNE KaYeCTBEHHBIX PEaKIIMi Ha MOH aMMoHus U docdart-
MOH W U3yuyeHHE TMPU3HAKOB MX TMPOTEKaHUs, B3aUMOJECHCTBHUE
KOHIEHTPUPOBAHHOM  a30THOM  KHCIOTBI €  MeAbl0  (BO3MOXKHO
WCIIOJIb30BaHME BHUJIEOMATEPHUAIIOB); W3YUYECHHE MOJIENIEd KPUCTATITUMYECKUX
pemieTok anMmasa, rpadura, ¢yiiepeHa; O3HAKOMJIEHHE € MPOLEccOM
afcopOIIMM  PAacCTBOPEHHBIX  BEMIECTB  AKTUBHUPOBAaHHBIM  yTJIEM U
YCTPOMCTBOM MpPOTHUBOTra3a; IMOJy4YEeHHE, COOMpaHHe, paclo3HaBaHUE U
U3YYEHHUE CBOMCTB YIJIEKUCIIOrO ra3a; MpOBeJACHHE KaUeCTBEHHBIX pPEeaKIUi
Ha KapOOHAT- M CUJUKAT-UOHBI W M3YyYCHHE IMPU3HAKOB WX MPOTEKAHWS,
O3HAKOMJICHUE C MPOAYKIHMEH CHIMKATHOW MPOMBIILIEHHOCTH; pPEIlIeHUe
AKCIEPUMEHTANIbHBIX 3a7a4 1o TeMme «BakHeillne HeMeTalibl U HX
COEJIMHEHUS

MeTaibl U UX COCANHCHUA
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3.1

OO01ast xapakTepUCTHKa XUMUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAaHUU
UX TOoJoXeHus B llepmonnueckon cucremMe XMMHUYECKHX dieMeHTOB /.M.
MenneneeBa u crpoeHuss atoMoB. CTpoeHue MeTauioB. MeTtannudeckast
CBA3b U METAJUINYECKas KPUCTAIUINYECKAsI PelIeTKa. DJIEKTPOXUMHUYECKUI
PAI HAPSDKEHUM METAIIIIOB

3.2

Ouznueckre W XHUMHYECKHE CBOMCcTBa MeTamuioB. OOmme crnocoobl
MoTy4YeHUs] MeTaJJIOB. [loHATHE O KOPPO3UU METAILIOB, OCHOBHBIE CIIOCOOBI
3alUThI UX OT Koppo3uu. CriiaBel (CTajlb, YyTyH, TIOPATIOMUHUN, OpOH3a) U
UX MMPUMEHEHUE B OBITY U IPOMBIIINICHHOCTH

3.3

[Ilenounbie MeTaIIBL: MOJ0XKeHUE B [leproanyueckoil cucreMe XuMUIeCKUX
anemeHToB J[.MI. MennaeneeBa; CTpOEHHE HMX AaTOMOB; HAaXOXJICHUE B
npupoje. Ouznueckue U XUMMHUUYECKUE CBOMCTBA (Ha MpUMeEpe HATpusi U
kanusi). OKCUIIbl U TUAPOKCUIBI HATpUs U Kanus. [IpuMeHeHue menoyHbix
METAJIOB M UX COCTUHECHUU

3.4

[[lenoyno3eMenbHbIE  METAIbl MarHuid M KaJbLIMA: MOJOXKEHUE
B Ilepuognueckoit cucremMe xumuueckux siaemeHtoB .M. Menpneneena;
CTPOEHUE UX aTOMOB; HAXOXJICHUE B Npupoae. PU3NUECKUE U XUMUYECKUE
CBOMCTBA MarHMsl M Kalbllusg. BakHelInne coeauHEHUsS KalbIds (OKCHI,
TUAPOKCHU]I, COJN). JKecTKOCTh BOJBI U CTIOCOOBI €€ YCTPaHCHUS

3.5

AmomuHni: nosiokeHne B llepmogudeckol cHCTEME XUMHUYECKUX
aneMeHTOB .M. MenneneeBa; CTpoeHUE aTOMa; HAXOXIAECHUE B IIPUPOJE.
duznyueckre U XMMHUYECKHUE CBOWCTBA aIFOMUHUSA. AM(OTEpHBIE CBONCTBA
OKCHJIa ¥ TUAPOKCUIA ATFOMUHUS

3.6

Keneszo: nmomoxenue B Ileprpoanyeckor CUCTEME XUMHUYECKUX 3JIEMEHTOB
JI.W. MenaeneeBa; CTpoeHME aToMa; HaX0XAEHUE B pupoje. Pusndeckue
Y XUMHUYECKHE CBOMCTBA *keme3a. OKCuabl, TUIPOKCH b U conu xene3a (11)
u xene3a (III), ux cocta, CBOMCTBA U MOTYyUYECHHE

3.7

XUMUYECKUM DKCIIEPUMEHT: O3HAKOMJICHHE C 0O0pas3liaMd METaiOB U
CIUTABOB, UX (PU3MYECKUMH CBOMCTBAMHU; M3yYCHHUE PE3YyIbTATOB KOPPO3UU
METaJIJIOB (BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), OCOOCHHOCTEM
B3aMMOJICUCTBHS OKCHJIA KajbllUsd ¥ HATpUs C BOAOH (BO3MOXKHO
UCIIOJIb30BAaHUE BUCOMATEPHUAIIOB); UCCIICIOBAHUE CBOWMCTB KECTKOW BOJIBI;
mpoiiecca TOPEHUs Kejae3a B KHUCIOpoJe (BO3MOXKHO WCIIOIh30BaHUE
BHJICOMATEPHAIIOB); TMPU3HAKOB NPOTEKAHWS KAYECTBEHHBIX PEAKIUN Ha
HMOHBI (MarHus, KaJbIys, allOMUHU, TIMHKA, sxene3a (I1) u sxenesa (111), meau
(11); HaOyroteHre ¥ OMUCAHKE MPOIIECCOB OKpAIIMBAHUS IUIAMEHU HOHAMH

HaTpusia, Kajlud W KaJIbLUAg (BOBMO)KHO HCIIOJIb30BaHHUC
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BI/I,Z[COMaTepI/IaJIOB); HCCJICA0OBAHHUC aM(bOTepHI)IX CBOICTB T'uApOKCHuIa
AIIOMUHUA U TUAPOKCHU/IA LIMHKA, PCIICHUC SKCIICPUMCHTAJIBHBIX 3a/Ja4 I10
TeMe « BakHeHIme MeTaibl M UX COCIHMHCHU

Xumus 1 OKpy’Karonas cpena

4.1

Hoseie maTepuaiisl u TexHonoruu. BemecTsa u Marepuansl B IOBCEIHEBHOU
YKU3HU YeJIOBEKa. XUMUS U 3I0pOBbE. be3ormacHoe ucroab30BaHUE BEIIECTB
Y XMMHYECKUX peakiui B ObITy. [lepBasi moMOIIb TP XUMHUECKUX 0KOTax
Y OTPaBJICHUSX

4.2

OCHOBBI ~ 3KOJIOTMYECKOW TIpaMOTHOCTH. XHMHYECKOE  3arps3HEHUE
okpyxaromen cpeasl [[JIK. Ponb XxuMuum B pElIEHUH SKOJIOTHYECKHUX
npo6usieM. [IpupoaHble HCTOYHUKHU YTIIEBOIOPOAOB (YIroib, IPUPOIHBIN a3,
He(Tb), IPOIYKTHI UX NEPEPAOOTKHU, UX POJIb B OBITY U IPOMBIILIIEHHOCTH

4.3

XVWMHYECKHI IKCIIEPUMEHT: HM3y4YEHUE OOpa3loB MaTepHaIOB (CTEKIIO,
CIUIaBbl METAJIOB, OJUMEPHBIE MaTEPUAIIbI)
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IMEPEYEHDb (KOJJU®PUKATOP) MPOBEPSIEMBIX TPEBOBAHUM

K PE3YJBbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOT'PAMMBI OCHOBHOTI'O OBIIIET'O OBPA30OBAHUSA

U DJIEMEHTOB COJEP)KAHUS 1O XUMHUHN

Jj1 mpoBeIeHUS] OCHOBHOT'O T'OCYAaPCTBEHHOTO AK3aMeHa 1o xumui (aanee — OI'D
M0 XHMMHH) HCIIOJIB3YETCS TMepedeHb (KOoAu(pUKATOp) TMPOBEpSIEMbIX TpeOOBaHUM
K pe3yJibTaTaM OCBOEHMsI OCHOBHOM 00pa30BaTeIbHON IMPOrpaMMbl OCHOBHOT'O OOIIETO
o0Opa30BaHMsI U AIIEMEHTOB COACPKAHUSL.

IIposepsiembie Ha OI'D no xumKuu TpeOGOBAHMS K Pe3yJIbTaTaM OCBOCHHUSA
OCHOBHOI1 00pa30BaTeJIbHON MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHMSI

Kog
IIPOBEPSIEMOTO
TpeOOBaHUS

[TpoBepsiembie TpeOOBaHUS K IIPEAMETHBIM pe3yJIbTaTaM 0a30BOT0
YPOBHSI OCBOCHHUSI OCHOBHOM 00pa30BaTEIIbHON ITPOTrPaMMBI
OCHOBHOTO 00111eT0 00pa3oBanus Ha ocHoBe ®I'OC

1

IIpencrasienue:

1.1

O TO3HAaBAa€MOCTH SBJIICHUM NPUPOJBI, MOHUMAHUE OOBEKTUBHOU
3HAYMMOCTH OCHOB XMMMUYECKON HAyKH KaK O0JaCTH COBPEMEHHOIO
€CTECTBO3HAHUS, KOMIIOHEHTa OO KYyJIbTypbl U MPAKTUUYECKOU
NEATEIbHOCTH YEJIOBEKA B YCIOBUAX COBPEMEHHOIO OOILECTBa;
IIOHMMAaHHUE MECTA XUMHUHU CPEIU IPYTUX €CTECTBEHHBIX HAYK

1.2

O HAYYHBIX METOJax MO3HaHWUS, B TOM YHUCIE SKCIEPUMEHTAIbHBIX U
TEOPETHUYECKUX METOJax MCCIECJOBAaHUS BELIECTB W H3YyYCHHUS
XUMHUYECKUX  peaKkUui; yMEHUe UCIIOJIB30BaTh  MOJEIHU
JUTs1 OOBSICHEHUSI CTPOCHHUSI ATOMOB U MOJIEKYJI

1.3

o chepax npodeccuoHaTLHON JEATETBHOCTH, CBSI3AHHBIX C XUMHEH
U COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAHHBIMU Ha JIOCTHXKEHUSX
XUMHUYECKOM HAyKH, YTO IO3BOJUT OOYYaloOUIMMCs paccMaTpHUBaTh
XUMHUIO Kak cpepy cBoer Oynymieit mpopecCuoHaIbHON AeSITEIbHOCTH
U clielaTh OCO3HAHHBIM BBHIOOP XMMHUHM KakK MPOQPHIBHOTO MpeaMeTa
P TIEPEX0/Ie Ha YPOBEHb CPEIHEr0 O0IIEro 00pa3oBaHUs

Brnagenune cucreMor XMMUYECKHX 3HAHUM U YMEHHUE NPUMEHSTH
CHUCTEMY XMMHUUYECKHUX 3HAHUH, KOTOpasi BKJIKOYAET:

2.1

Ba)KHEHUIIIE XUMUYECKHE IIOHATHS. XHMHYECKHH DJJIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE U CJIOKHOE BEIIECTBO, OJHOPOAHAS U
HEOJHOPOJHASA CMECh, OTHOCUTEIbHBIE AaTOMHAs U MOJEKYJspHas
MaccChl, KOJIMYECTBO BEIIECTBA, MOJb, MOJSIpHAs Macca, MOJSPHBIMA
00beM, OKCHJ, KHCJIOTa, OCHOBAaHHE, COJIb (CpedHsisa), XMMHUYECKas
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peakuus, peakUuu COECOUHEHMs, PEaKLUU pa3jIoXKEeHUs, peaKkluu
3aMeIeHUsI, peaknuu oOMeHa, TerIoBod A(h(EKT peakiuu, IK30-
Y SHIOTEPMUYECKHE PEAKIUH, PACTBOP, MACCOBASI AOJSI XUMUYECKOTO
3JIEMEHTA B COEAMHEHNH, MAacCOBasi J0JIS U IPOLIEHTHAs! KOHIEHTpaLUs
BEILIECTBA B pAacTBOpPE, SAApO aTOMa, JJIEKTPOHHBIM CJIOW aroma,
aTOMHasi OpOUTalIb, paluyC aTOMA, BaJIECHTHOCTh, CTEIIEHb OKUCIICHUS,
XUMUYECKas CBS3b, ANEKTPOOTPHULIATEIBHOCTD, noJIApHas
Y HEMOJISIpHAs KOBAJEHTHAs CBsS3b, MOHHAs CBSI3b, METaJUIMYECKas
CBS13b, KpUCTAJTIMUECKAS! pelIeTKa (aATOMHAas, HOHHAs, METAJUIMYECKas,
MOJIEKYJIIpHAsi), UOH, KaTUOH, aHUOH, AJIEKTPOJIUT U HEIJIEKTPOJIUT,
AIIEKTPOJIMTUYECKAsT JUCCOLMAIMs, pPEaKIU HOHHOTO OOMEHa,
OKHUCJIUTEIIBHO-BOCCTAHOBUTEIIbHBIC peakuuu, OKHUCIIUTENb U
BOCCTAHOBUTENb, OKHCJIEHUE U BOCCTAHOBJIEHHE, JJIEKTPOJIH3,
XMMHUYECKOE paBHOBECHE, OOpaTUMble U HEOOpaTUMbIE pEaKIIUH,
CKOPOCTh XMMHYECKOM peakuuu, karammsarop, IIJK, xopposus
METaJUIOB, CILJIaBbI

2.2

OCHOBOIIOJIararolNe 3aKOHbI XHMHH: 3aKOH COXPaHECHUS MaccChl,
nepuoguueckun 3akoH J[.M. MeHngeneeBa, 3aKOH IIOCTOSTHCTBA
COCTaBa, 3aKOH ABOraapo

2.3

TEOPUH  XHMHHU: ATOMHO-MOJIEKYJISIPHAS TEOpUs,  TEOpUs
AIEKTPOJIMTUYECKON JUCCOLUALINN

Brnaaenne ocHOBaMy XMMHUYECKOW TPAMOTHOCTH, BKITFOUAKOIIEH

3.1

yMEHHE MPAaBUIIHLHO MCIIOIB30BaTh U3YUCHHBIC BEIECTBA M MaTEPHAITBI
(B TOM 4HCle MHHEpaJbHbIE YIOOPEHUS, METAUIbl U CIUIaBHI,
MPOIYKTHI TEePepabOTKA TPHUPOJHBIX HCTOYHHKOB YTIIEBOJOPOIOB
(yrmsi, mpupogHoro rasa, HedTH) B OBITY, CETbCKOM XO3SHCTBE, HA
MIPOU3BOJICTBE U TOHMMAHHUE 3HAYEHUS )KUPOB, OCITKOB, YTIIEBOAOB IS
OpraHu3Ma 4YeJIOBEKa; YMEHHE MPOTHO3UPOBATH BIUSHUE BEIIECTB U
XUMUYECKUX TPOIECCOB HA OPTraHWU3M YEJIOBEKAa M OKPY>KAIOIIYIO

IPUPOIHYIO Cpery

3.2

yMEHHE UHTETPUPOBaTh XUMHUYECKHE 3HAHUS CO 3HAHUSIMH APYTUX
y4eOHBIX MPEIMETOB

3.3

HaJIM4YKE OMbITa PabOThI C PA3IMYHBIMU MCTOYHUKAMU MH(POpMaLIUU
N0 XMMUU (HaydyHass U HAay4YHO-TIOMYJISIpHAs JUTEparypa, CIOBapH,
CIIPABOYHUKH, UHTEPHET-PECYPCHI)

3.4

YMCHHC 00BEKTUBHO OLICHHMBATDH I/IH(l)OpMaIII/IIO O BCHICCTBAX, HX
MMpEBpaAICHUAX )41 IMPaKTHYCCKOM IMPUMCHCHNHU u YMCHHC
HCIIOJBb30BATh €€ AJI pCIICHUA y‘le6H0-HO3HaBaT€JII>HBIX 3aga4

65



denepanbHas padboyas nporpamma | Xumusi. 8—9 kimaccel (0a30BbIi YPOBEHB)

4 Bnanenue ocHoBaMM MOHSTHMHOrO amnmapara M CHMBOJHMYECKOTO
S3bIKA XUMUHU JJISI COCTaBJICHHUS (POPMYJT HEOPTraHUYECKUX BEIIECTB,
YPAaBHEHHM  XUMHYECKMX  PEaKUWil; OCHOBAMHU  XUMHYECKOU
HomeHkJIaTypsl (IUPAC u TpuBuanbHOIA)

5 YMeHne oObSICHATH CBA3b MOJIOKEHUS AneMeHTa B llepuoguueckoit
CUCTEME C YHCJIOBBIMH XapaKTEPUCTHKAMU CTPOCHHSI aTOMOB
XUMUYECKUX DJEMEHTOB (COCTaB W 3apsij sjapa, oOIiee 4Yucio
AJIIEKTPOHOB), PACHPEEICHUEM JIIEKTPOHOB [0 HHEPreTUYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHUOIOB, KA U KAJTBITHS

6 [IpencraBieHue o NEPUOJUIECKON 3aBUCIMOCTH CBOMCTB XMMHUYECKUX
AJIIEMEHTOB (paJiiyCc aToma, 3JIEKTPOOTPHUIATEIBHOCTh), MPOCTHIX U
CJIOHBIX BEIIECTB OT TIOJIOKCHHs 3JIeMeHTOB B Ilepmoamdaeckoit
cucteme (B MaJIbIX IEPUOJIaX U TVIABHBIX MOATPYMIAX) U JIEKTPOHHOTO
CTpOEHUS aToMa

7 YMeHue kiaccuuumpoBarh:

7.1 XUMUYECKHUE IIIEMEHTHI

1.2 HEOpPraHWYECKHUE BEIIECTBA

7.3 XUMHUUYECKUE PEAKLIUU

8 YMeHue onpenessrTh:

8.1 BaJICHTHOCTh U CTEMECHb OKHUCIICHUS XMUMHYECKUX AJIIEMEHTOB, 3apsij
MOHA

8.2 BUJ XUMHUYECKOW CBS3M W THUN KPHUCTAUIMYECKOW CTPYKTYpPHI
B COCIMHCHUSX

8.3 XapakKTep CPEIbl B BOJHBIX PACTBOPAX BEIIECTB (KMCIIOT, OCHOBAHHH )

8.4 OKHUCJIUTEINIb U BOCCTAHOBUTEIh

9 YMeHne XxapakTepru30BaTh (PU3NIECKUE U XUMUUYECKHE CBOMCTBRA!

9.1 MPOCTHIX BeEmeCTB (KHUCIOPOJ, O30H, BOAOPOH, TpaduT, amMmas,
KpemHu#, azor, docdop, cepa, XJOp, HATPUW, Kaauh, MarHHM,
KaJIBITUH, aTFOMUHUH, JKEJI€30)

9.2 CJIOHBIX BEIIECTB, B TOM YHCJI€ MX BOJHBIX pPAacTBOpPOB (BOja,

aMMHUaK, XJIOPOBOAOPOJ, CEPOBOMOPOJ, OKCHUIABI M THIPOKCHUIBI
metaioB | — A rpynn, amomunus, meau (Il), nueka, xenesa
(I1'm III), oxcuapt yraepona (11 u IV), kpemuus (1V), azora u dochopa
(IIT u V), cepwt (IV u VI), ceprucras, cepHas, a30TUCTas, a30THasl,
dbocdopHas, yrojibHas, KpeMHHEBasE KUCIOTA U UX COJIH)
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9.3 IPOTHO3UPOBaTh M XapakTepU30BaTb  CBOWCTBA  BEILECTB
B 3aBUCUMOCTHU OT MX COCTaBa U CTPOCHHUSI, IPUMEHEHHUE BEILIECTB B
3aBUCUMOCTH OT UX CBOMCTB, BOBMOKHOCTh ITPOTEKAHUSI XUMUYECKUX
MPEBPAIlCHUI B PA3JIMYHBIX YCIOBUAX

10 YMeHHe COCTaBIsATh MOJIEKYJISIPHBIE U HOHHBIE YPaBHEHUS PEaKIIUiA,
B TOM YHCJIE:

10.1 peakIuii HOHHOTO OOMeHa

10.2 OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUMA

10.3 WUTIOCTPUPYIOIIMX ~XMMHUUYECKHE CBOMCTBA W3YUYEHHBIX KJIACCOB
(rpyrmi) HEOpraHUYECKUX BEUIECTB

10.4 MOATBEPAKAAIOIINX T€HETHYECKYIO B3aUMOCBSI3b MEXK 1Y HUMU

11 YMeHune BbIUUCTATh (IPOBOAUTH PACUETHI):

111 OTHOCUTEJIbHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAacChl BEUIECTB,
MacCOBYIO JOJIF0 XUMHUYECKOTO 3JIEMEHTA B COCIMHEHUN

11.2 MAaCCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE,

11.3 KOJIMYECTBO BEIIECTBA U €0 MacCy, 00beM ra3oB

114 [0 YPaBHEHHSIM XHUMHUYECKUX PEaKUMM M HAXOAUTh KOJIUYECTBO
BEIECTBA, 00bEM U MACCy PEareHTOB W MPOIYKTOB PEaKIIuu

12 Bnanenue (3HaHUE OCHOB):

12.1 OCHOBHBIMH  METOJaMH  HAy4YyHOTO TIO3HaHUsA  (HaOIIOJCHHUE,
U3MEpPEHUE, DKCIIEPUMEHT, MOACIIUPOBAHUE) ITPU U3yUCHUHU BEIIECTB U
XUMUYECKUX SBJICHUHN; YMEHHE CcQOpMYyIHpOBaTh MpoOIeMy u
MPEIOKUTH MMYTU €€ PELICHUS

12.2 0e3omacHOM pPabOThl ¢ XMMUYECKMMHU  BEIIECTBAMHU, XUMHUYECKOMN
MOCYI0M U JTA0OPaTOPHBIM 000pPYAOBaHUEM

12.3 mpaBuIaMu 0€3011aCHOTO OOPAICHUS C BEIIECTBAMU, UCTIOIH3YEMbIMH
B MMOBCEHEBHOMN JKU3HU, MPABUJIAMU MOBEICHUS B IEJISX COCPEIKCHUS
3I0POBbSl M OKPYXKAroIIeH MPUPOAHOM Cpelbl; MOHMMAaHUE Bpeaa
(omacHOCTH) BO3JEHUCTBUS HA >KUBBIE OPraHU3MBI OIPEAEICHHBIX
BEIIIECTB, CIIOCOOOB YMEHBIICHUSI U TIPEAOTBPAIICHUS UX BPEIHOTO
BO31€HCTBUA

13 Hanvuue npakTUYeCKUX HaBBIKOB IUIAHUPOBAHUSL U OCYIIECTBICHUS

CICAYIOMUX XUMHWYCCKHUX SKCIICPUMCHTOB!
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13.1

HN3YUYCHHUC U OIIMCAHHC (1)I/I3I/I‘-ICCKI/IX CBOMCTB BCIICCTB, O3HAKOMIJICHHUC
C CI)I/I3I/I‘-IGCKI/IMI/I )41 XUMHWYCCKHUMHU SABJICHUAMU, OIIBITHI,
WIITIOCTPUPYIOIIHNC IIPU3HAKHU ITPOTCKAHUA XUMHUYCCKUX peaKHI/Iﬁ

13.2

HN3YyYCHUC cIroco6oB Pa3aCIICHUA cMmecen

13.3

MOJy4YE€HUE KUCI0POIa U U3YUEHHE €r0 CBOMCTB; MOJIYYEHHE BOIOPOAA
M M3YUYCHHE €r0 CBOMCTB; MOJYYEHHE YTIICKUCIIOrO ra3a U U3yYEHUE
€ro CBOMCTB; IMOJyYEHHE aMMHAKa U U3yUYEHUE €r0 CBOWCTB

13.4

IIPUTOTOBJICHHUC PaCTBOPOB C onpeneneHHoﬁ MacCOBOM I[OJICfI
PaCTBOPCHHOI'O BCIICCTBA

13.5

pUMEHEHUE WHUKATOPOB (;lakmyca, METHJIOpaHKa
u denondranienHa) s ONpPECIICHUs] XapaKTepa Cpelibl B pacTBOpax
KHUCIIOT U IeJIouei

13.6

HCCIIEIOBAHUE M OIMCAaHUE CBOWCTB HEOPraHUYECKUX BEILIECTB
Pa3IMYHBIX KJIACCOB; U3YUYCHHUE B3AaUMOIECHCTBHS KUCIIOT C METANIAMM,
OKCHJAaMHU  METaJUIOB, PAacTBOPUMBIMA U  HEPACTBOPUMBIMU
OCHOBAHUSIMH, COJISIMHU; IIOJy4YEHUE HEPACTBOPUMBIX OCHOBAHUM;
BBITECHEHHE OJHOIO MeETaUla JPYrMM U3 PacTBopa  COJIM;
uccienoBanue amM(GOTEPHBIX CBOWMCTB THUIPOKCHIOB AQIIOMUHUS U
LIUHKA

13.7

pElICHUE PKCIEPUMEHTAIBHBIX 3a7a4 M0 TeMaM: « OCHOBHBIE KJIACChI
HEOPraHUYECKUX COCIUHCHUI; «DNEKTPOTUTHYECKAS
aucconuanusay; «BaxkHelmme HeMETamabl U HMX COCAMHCHUS,
«BaxxHelnme MeTanIbl 1 UX COCIUHECHUS

13.8

XUMUYECKAE  OKCIEPUMEHTHI,  WUTFOCTPHPYIOUIHE  MPU3HAKU
MPOTEKaHUsI PEaKIMii MOHHOTO OOMEHA; KayeCTBEHHBIC PEaKIMH Ha
MPUCYTCTBYIOIIME B BOJHBIX PAcTBOpPax HMOHBI: XJIOPHI-, OpoMuj-,
woaua-, cyibdar-, ¢docdar-, KapOoOHAT-, CHUIUKAT-aHUOHHBI,
THJIPOKCHI-UOHBI, KATHOHBI AMMOHHMSI, MarHus, KaibIl¥s, aJTFOMUHUS,
kenesa (2+) u xenesa (3+), meau (2+), nMHKA

14

YwMmenue:

14.1

MPEACTABIATh PE3yJIbTaThl dKCIEpUMEHTa B (OpMe BBIBOJIOB,
JIOKA3aTelbCTB, TpadUKOB U TAOMUIl W BBHISBISATH SMITUPUUECKHUE
3aKOHOMEPHOCTH

14.2

YCTaHABIIMBATh CBA3HM MEXKAY peajbHO HAOII0JaeMbIMU XUMHUECKUMU
SABJICHUSIMU U ITPOLECCAMU, IPOUCXOJAMMH B MAaKpO- U MUKPOMUDE,
OOBSICHATH MPUYMHBI MHOTO00pa3us BELIECTB
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HepequL JIEMECHTOB COACPKaAHUA, IIPOBEPACMBIX HA OCHOBHOM IoCyaiapCTB€HHOM
IK3aMEHE 110 XMMHUH

Kon [IpoBepsieMblId AIEMEHT COAEPKAHUS
1 [TepBoHavaIbHBIE XUMUYECKUE MTOHATHUS
1.1 YucTelie BenecTBa u cMecu. CriocoObI pa3iesieHus: cMecei
1.2 ATOMBI ¥ MOJIEKYJbl. XUMHUYECKUE 3JEeMEHTbl. CUMBOJIBI XUMHUUYECKUX
aneMeHTOB. [IpocThie U CIOKHBIE BEIIECTBA.
1.3 Xumundeckas (opmyna. BaleHTHOCTh aTOMOB XHMHYECKUX DSJIEMEHTOB.
CreneHb OKHCICHUS
1.4 3aKOH IIOCTOSTHCTBA cocTaBa BewlecTB. OTHOCHTENBbHAs aTOMHAs Macca.
OtHocuTenbHas MOJEKyJsipHas wmacca. MaccoBass J0JsI XUMHUYECKOTO
3JIEMEHTA B COCAMHECHUHN
1.5 KonuyectBo BemectBa. Momib. Mossipaas macca. Mossipablid 00beM ra3oB.
B3anMocCBs3p KOJIMUECTBA, MACCHI M YMCIIA CTPYKTYPHBIX €IMHUIL BEIIECTBA
1.6 Pu3NUeCcKre U XUMUYECKHUE SIBJICHUS. XUMUYECKasi peaklys U €€ TPU3HAKHU.
3aKOH COXpAaHEHUS MACChl BEIIECTB. XMUMUYECKUE YPABHEHUS
2 [Tepnonnueckuii 3akoH u [lepuoguueckas cucremMa XMMAYECKUAX SJIEMEHTOB
J.1. Menneneera. CTpoeHHE aTOMOB
2.1 [lepnonnueckuit 3akoH. [leproguueckas cucremMa XMMHUYECKHUX DJIEMEHTOB
J.N. Menneneesa. [lepuoasl u rpynnbsl. @U3N4eCKUi CMBICI TTOPSAAKOBOTO
HOMEpa, HOMEPOB NEPUOIA U TPYNIIBI JIEMEHTA
2.2 Crpoenue atomoB. CocTaB aTOMHBIX sijiep. MI30Tonbl. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX 000JI0YeK aTOMOB MEpBbIX 20 XUMHUYECKUX DJIEMEHTOB
ITepunonnueckoii cucremsl .M. Menneneesa
2.3 3aKOHOMEPHOCTU B M3MEHEHUU CBOWCTB XMMHUYECKHX SJIEMEHTOB MEPBBIX
Tpex NEPUOJIOB, KaJIusl, KaJIbIIUs (panuyca aTOMOB,
ANEKTPOOTPULIATENBHOCTH, METAJUTMYECKUX U HEMETAINIMUECKUX CBOWCTB) U
WX COCIUHEHWH B COOTBETCTBUM C IIOJIOKEHHUEM BJEMEHTOB B
[Teprnoanyeckoi cucteme U CTPOCHUEM UX aTOMOB
3 CtpoeHue BemecTBa
3.1 Xumuueckass cBs3b. KoBasieHTHast (mojsipHass W HEMOJSIpHAsl) CBA3b.
DJIEKTPOOTPULATEIBHOCTh XMMHUUYECKUX 3JIEMEHTOB. JoHHas CBs3b.
Merannuueckas CBsI3b
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3.2

Turnsl KPpUCTATNIMYCCKHUX PCIHICTOK (aTOMHaSI, HOHHAa, MCT&HJ’IH‘IGCK&H),
3aBUCHUMOCTDH CBOMCTB BCIICCTBA OT THUIIA KpHCTaHHH‘IeCKOﬁ PCUICTKH U BUJIA
XUMHYECKOM CBSI3HU

Baxueimme npeacTtaBUTENM HEOPraHMYECKUX BemecTB. Hemeraiuibl u ux
coequHeHUA. MeTajuibl U UX COeTUHECHUSI

4.1

Knaccudukanus 1 HOMEHKIATypa HEOPTaHUIECKUX COCIUHEHUHN: OKCHIOB
(coneobpasyromue: OCHOBHBIE, KHUCIJIOTHBIE, amM(pOTEepHBIC)
M HecosieoOpa3ylolye; OCHOBaHUH (IIEI0YH U HEPACTBOPUMBIC OCHOBAHUS),
KACIOT (KUCIIOpOoJIco/epkKalue U OECKHCIOPOIHBIE, OJHOOCHOBHBIE H
MHOTOOCHOBHBIE); COJIEH (CPEAHUX U KUCIIBIX)

4.2

OU3NYECKUE U XHMHUYECKHE CBOWCTBA MPOCTHIX BEIIECCTB-HEMETAIUIOB:
BOJIOPO/Ia, XJIOpa, KUCIOPO/ia, Cephl, a30Ta, ¢pocdopa, yriaepoia, KpeMHUs

4.3

du3nvecKre U XUMHUYECKUE CBOMCTBA MPOCTHIX BEIIECTB-METAILIIOB: JIMTHS,
HaTpus,  KaJius, MarHus W Kajblus,  aJllOMUHUS,  JKejesa.
DNEKTPOXUMHUECKUI PsAJl HATPSHKEHU METAIJIOB

4.4

Om3nueckne W XUMHUYECKHE CBOMCTBa  BOJOPOIHBIX  COCIUHCHHIA
HEMETAJUIOB: XJIOPOBOIOPO/IA, CEPOBOIOPOIA, AMMHUAKA

4.5

dusnyeckrue ¥ XUMUYECKHE CBOMCTBA OKCHI0B HeMeTautoB: cepol (1V, V1),
azora (II, IV, V), docdpopa (III, V), yraepona (II, IV), kpemuusa (IV).
[TosryueHne OKCHI0B HEMETAIOB

4.6

Xumudeckue cBoicTBa okcuaoB: MetaioB |A — IIIA rpynn, nuaka, Meau
(1) u xxenesa (11, II). [TomydeHue OKCHIOB METAJIIOB

4.7

XUMHUYECKHE CBONCTBA OCHOBaHMH U  aM(OTEpHBIX THAPOKCHUIOB
(Ha mpuMepe TUIPOKCUAOB aTIOMHMHHMS, >Kene3za, LuHKa). [lomydenue
OCHOBAaHHUM 1 aM(POTEPHBIX THAPOKCUIOB

4.8

O6mume XUMHUYECKHUE CBOWCTBA KHUCJIOT: XJIOPOBOJIOPOJAHOM,
CEPOBOJIOPOTHON, CEPHUCTOM, CEPHOM, a30THOH, (hochopHOIA, KPEMHUEBOH,
yroapHO#. OcoOble XMMHYECKHUE CBOMCTBA KOHIICHTPUPOBAHHOW CEPHOU H
a30THOU KHUCHOT. [losryyeHue Kucior

4.9

OO0mue XuMHUYEeCKHUEe CBOMCTBA cpeiHuX cotier. [lomydenue coneit

4.10

[Tonyuenue, cobupanue, pacro3HaBaHHE BOJIOpPOJa, KHCIOpOAa, aMMHaKa,
YTIIEKUCIIOTO Ta3a B JIAOOPaTOPHUH

411

[Tony4yenue amMMuaka, CEpHOM M a30THOM KHCIIOT B IPOMBIIUICHHOCTH.
O61ue cnocoObl MOTyYeHHsI METAIIOB

412

I'eneTnyeckast CBsA3b MCXKAY KiIacCaMHi HCOPraHN4YCCKHUX COCIUHEHUMN

XUMHYECKHUE PEAKIIUN
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5.1

Knaccudukanus XMMHYECKHX peakIMil MO pa3MyHbIM MpHU3HAKAM: TIO0
YUCIYy W COCTaBy YYAacCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIJIOBOMY
s dexTy, Mo N3BMEHEHHIO CTENIEHEN OKUCIICHHSI XUMUYECKUX 3JIEMEHTOB

5.2

TernoBoit >PheKT XUMUYECKON peaklii, TEPMOXUMUYECKUE YPAaBHEHHUS.
DK30- M 3HIOTEPMUUYECKHE PEAKIHU. TepMOXUMHUECKUE YPABHEHHUS

5.3

OKMCIUTEIHLHO-BOCCTAHOBUTEILHBIC PCaKInu. Oxucaurenu
u BOCCTAaHOBHUTCIIN. HpOHGCCBI OKHCJICHUA u BOCCTAHOBJICHUS.
SHGKTPOHHLIfI 0ajaHC OKHMCIUTEILHO-BOCCTAHOBUTEIHLHOM pPCaKnun

5.4

TGOpI/I}I BHGKTpOJIHTHIIGCKOﬁ Aucconuranmnmn. KaTI/IOHLI, AHUOHEI.
3J’ICKTpOJII/ITBI N HCIOJICKTPOJHUTHI. CunpHple M cJ1aOble QJICKTPOJINTHI.
CreneHn Aucconuanmmn

5.5

PeaKI_[I/II/I MOHHOI'0 0OMeHa. Y CJIOBHUSA IIPOTCKAHUA peaKuHﬁ HOHHOI'O O6MeHa,
IMOJIHBIC 1 COKPAIICHHBIC NOHHLIC YPABHCHHA pCaKHI/Iﬁ

XHUMHS ¥ OKpY’Karonas cpeaa

6.1

BemectBa u marepuansl B IMOBCEJHEBHOW XM3HHU 4eloBeKa. besomachHoe
HCIIOJIb30BAaHUE BEILIECTB M XUMHUYECKUX PEAKIMil B J1a00OpaTOpuu U OBITY.
IIepBast moOMOIb IPU XUMUYECKUX 0KOTaX U OTPABIICHUAX

6.2

XUMHUUECKOE 3arpsi3HEHHWE OKpYyXarolehd cpeabl (KUCIOTHBIE IO,
3arps3HEHUE TTOYBBI, BO3/IyXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAICHUS
[Ipenenbhnas nomyctumas kouueHtparus BemectB (ITIK). Pons xumun
B PEIICHUU JKOJIOTUYECKUX MpoObJieM. YcuiaeHue napHuUKoBoro 3ddexra,
pa3pyllIeHHe 030HOBOI'O CJIOS

6.3

[Ipumenenue cepsl, a3ota, pocdopa, yriepoaa, KpeMHUS U UX COCTUHCHUN
B OBITY, METUIIHE, TPOMBIIIJIEHHOCTH U CEJIbCKOM X03sicTBe. [I[puMenenune
METaJUIOB U CIJIABOB (CTallb, YYTyH, IIOPATIOMHHHI, OpoH3a) B OBITY U
NPOMBINUIEHHOCTH WX COEAMHEHUU. [lOHsATHE O KOpPpPO3UM METAILIOB,
OCHOBHBIE CITOCOOBI 3aLTUTHI UX OT KOPPO3UHU

6.4

[IpupoaHbie UCTOUYHUKHU YTIEBOAOPOAOB (Yyrojb, MPUPOIHBIN Ta3, HEPTH),
MPOIYKTHI X TIepepadoTKu (OCH3MH), UX POJIb B OBITY M MPOMBINIJICHHOCTH

6.5

ITepBoHayanbHBIC MMOHATHS 00 OPraHUICCKUX BEIICCTBAX KaK O COCTMHCHHIX
yriepoaa (MeTaH, 3TaH, ITWJICH, alleTUJICH, 3TAHOJ, TJIMIEPUH, YKCYCHas
kuciora). [loHsTHe 0 OMOJIOTHYECKH Ba)KHBIX BEIIECTBAX: JKHpaX, OelKax,
YTJIEBOJIaX — M UX POJIM B KU3HU YEJIOBEKA

Pacuertsr:

7.1

o (opmysiaM XUMUYECKUX COCTMHEHUN

7.2

Macchl (MacCcoBOIA) TOJM PACTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3

10 XUMHUYCCKHUM YPaBHCHUAM
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