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NNOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamMma Mo XMMHHM Ha YPOBHE OCHOBHOIO 00IEro oOpa3oBaHUs COCTABJICHA Ha
OCHOBE TpeOOBaHMI K pe3ysibTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTeIbHON IpPOrpaMMbl OCHOBHOTO
obmiero obpazoBanus, npenacraBieHHbIX B PI'OC 00O, a takxe Ha OCHOBE (herepaibHON pabodeit
pOrpaMMbl BOCIIMTAHUS M C YYETOM KOHLENUMHU MNpernofaBaHus ydeOHOro mnpeaMera «XUMUS» B
oOpasoBarenbHbIX opranu3anusax Poccuiickoit deneparuu.

N3ydenue xumuu:

CHOCOOCTBYET pean3allid BO3MOXHOCTEW Ui CaMOPa3BUTUA U (HOPMHUPOBAHMSA KYJIBTYPHI
JUYHOCTH, €€ 001el U (PyHKIIMOHATIBHON I'PaMOTHOCTH;

BHOCUT BKJIaJ B (OPMHPOBAHWE MBIIUICHUS M TBOPUYECKUX CIOCOOHOCTEH OO0ydarommxcs,
HaBBIKOB MX CaMOCTOSITEJIbHOM yueOHOH NesSTeNbHOCTH, SKCIEPUMEHTANbHBIX U HCCIEN0BATEIbCKUX
YMEHUH, HeOOXOAMMBIX KaK B TIOBCEHEBHOW KHU3HH, TaK U B IPOPECCHOHATBHOMN NEATEILHOCTH;

3HAKOMHT CO CIeUU(UKON HAyYHOrO MBIIIJICHHUS, 3aK/IabIBa€T OCHOBBI L[€JIOCTHOIO B3IJIs/1a HA
€IMHCTBO IMpPHUPOABI U  4YEJIOBEKa, SBISAETCS OTBETCTBEHHBIM JTalloM B  (OPMUPOBAHUU
€CTECTBEHHOHAYYHOH IPaMOTHOCTH O0YYaroIUXCs;

CHOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIECHUS K €CTECTBEHHO -HAyYHBIM 3HAHUSM, K
HpUpPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIaJl B 3KOJIOIMYECKOe 00pa3oBaHue 00yYaroIUXCsl.

Kypc xwmuum Ha ypoBHE OCHOBHOTO 0O0mero oOpa3oBaHUS OPHUEHTUPOBAH Ha OCBOCHHUE
00y4aroIMMHUCST CHCTEMBbl IE€PBOHAYAIbHBIX IOHATUH XUMHH, OCHOB HEOPraHMYECKOW XUMHHM H
HEKOTOPBIX OTAEJIbHBIX 3HAUMMBIX IOHATUH OPTraHUYECKOW XUMUH.

CrpykTypa coJepKaHus PorpaMmbl 10 XUMHH C(POPMHUPOBAHA HA OCHOBE CUCTEMHOI'0 IOX0/1a
Kk e€ usyueHuto. ConepikaHue CKIAJIbIBACTCSd W3 CUCTEMBbl MOHATUH O XHMHUYECKOM D3JIEMEHTE U
BEIIIECTBE M CHCTEMbI MOHATUN 0 XUMHUUYECKOH peakiuu. O6e 3TH CUCTEMbI CTPYKTYPHO OPraHU30BaHBI
[0 TMPUHIUIY I[OCJIEOBATEILHOTO Pa3BUTHUSI 3HAHUI HA OCHOBE TEOPETUUYECKUX IMPEJCTABICHUN
pa3HOTO YPOBHS:

ATOMHO-MOJIEKYJIIPHOTO YUY€HHUsI KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

ITepuoanueckoro 3akoHa J[.M. MeneneeBa kak OCHOBHOT'O 3aKOHA XMMUU;

YY€HHUS O CTPOCHUHU aTOMa U XUMUYECKOU CBSI3H;

HpeCTaBIeHUN 00 3IEKTPOTUTHUECKON UCCOLMAIMH BEIECTB B PaCTBOPAX.

TeopeTnueckne 3HaHUS pPACCMaTPUBAIOTCS HAa OCHOBE OMIMPUYECKH TOJIYYEHHBIX U
OCMBICICHHBIX (aKTOB, Pa3BHUBAIOTCS IOCIEA0BATEILHO OT OJHOIO YPOBHS K JPYrOMY, BBITOJHSS
(GYHKIMM OOBSACHEHUS M IPOTHO3UPOBAHUS CBOWCTB, CTPOEHMSI U BO3MOXKHOCTEW MPAKTHUYECKOIO
IIPUMEHEHHUS U TIOJYyYEHHUS N3y4aeMbIX BEILECTB.

OcBoeHue nporpaMMsbl IO XUMHUU CIIOCOOCTBYET (POPMUPOBAHUIO MPECTABIECHUS O XUMUYECKON
COCTABJIAIOLIEN HAYYHON KapTUHBI MUPA B JIOTUKE €€ CHCTEMHOI NPUPObI, IEHHOCTHOTO OTHOLIEHMS K
HAayYHOMY 3HaHHUIO U METOJaM IO3HaHUs B Hayke. V3ydeHHe XUMHM NPOUCXOIUT C MPHUBJICUYECHUEM
3HaHUH U3 paHee U3YUYEHHBIX yueOHBIX MpeameToB: «OKpyxarouuii Mupy, «buonorus. 5-7 xki1accel» u
«®uspnka. 7 Kiaccey.

[lpy n3ydyeHUM XUMHUHM NPOUCXOAUT (HOPMUPOBAHHE 3HAHWH OCHOB XMMHUECKOM HAayKH Kak
00JacTl COBPEMEHHOTO €CTECTBO3HAHHUS, MPAKTUYECKOW AEATEIbHOCTH YelIOBEeKa M KaK OJHOTO W3
KOMITOHEHTOB MHUPOBOM KYJbTYpbl. 3ajjaua y4eOHOro MpeaMeTa COCTOMT B (POPMHUPOBAHUHU CUCTEMBI
XUMHYECKMX 3HAaHUM - BaXHEWIMX (AKTOB, MOHATHI, 3aKOHOB M TEOPETHUECKUX IOJOKEHUH,
JIOCTYITHBIX 000OIIEHNH MHUPOBO33PEHYECKOIO XapakTepa, sA3bIKa HAyKH, B MPHUOOLICHUH K HAYYHBIM
METOJIaM TO03HaHUs MPU M3YyUYEHUU BELIECTB U XUMHUYECKUX peakiuil, B GOPMUPOBAHUU U PA3BUTUHU
MIO3HABATENBbHBIX YMEHUI M UX IPUMEHEHUU B Y4€OHO-TI03HABATEIbHON U yUeOHO-HCCIIEe0BATENbCKOM
JeSITeIbHOCTH, OCBOCHUHU IIPABHJI OE30MaCHOTO OOpAIeHHs C BELIECTBAMH B IIOBCETHEBHOM KU3HU.

[lpy wu3yyeHMHM XUMHUHM Ha YpPOBHE OCHOBHOTO 0OIIero oOpa30BaHHUs BaXXHOE 3HAYCHHE



npuoOpey Takue IeNH, Kak:

dbopMupoBaHue WHTEJICKTYalIbHO pa3BUTOI JINYHOCTH, rOTOBO#
K caM0ooOpa3oBaHMIO, COTPYIHHUYECTBY, CAMOCTOSITEILHOMY NIPUHSATHUIO PEIICHHH, CIOCOOHOM
aIaNTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIIOBHSIM JKU3HH,

HaIllpaBJICHHOCTh  OOY4YeHHs] Ha  CHCTEMAaTHYeCKOE€  MPUOOIICHHE  OOyYaromuxcs K
CaMOCTOSITEIILHOM TMO3HABATEIIBHON JIEATEIHHOCTH, HAyYHBIM METOJaM TO3HaHWs, (HOPMHUPYIOMIUM
MOTHBAIIUIO ¥ Pa3BUTHE CITIOCOOHOCTEH K XUMUHU;

o0ecrieyeHHe  yCIOBHM,  CHOCOOCTBYIOIIMX  MPHOOpPETEHHIO  OOyYarolIMMHUCS  OIbITa
Pa3HOOOpa3HOM JIEATETLHOCTH, TO3HAHUS W CaMOINO3HAHUsS, KIIOYEBBIX HABBIKOB (KIIOUEBBIX
KOMTIETCHIIH ), UMEIOIINX YHUBEPCATbHOE 3HAUCHHE IS PA3IMYHBIX BUJOB JIESTEIHHOCTH;

dbopmupoBanue o0IIeH (HYHKIIMOHATLHON W €CTECTBEHHO -HAyYHOM T'PaMOTHOCTH, B TOM YHCIIC
YMEHHUH OOBSICHATh M OLICHWBATH SIBIICHUS OKPYXKAIOIIETO MHPA, HWCIOJb3Yys 3HAHHUS W OIIBIT,
MOJIyYEHHBIC TIPU U3YyUYCHUH XMUMHH, IPUMEHATh UX MPHU PEIICHUU TPOOJIEM B MTOBCEIHEBHON XU3HU U
TPYAOBOM AEATEIBbHOCTH;

dopMupoBaHue y o0Oydyarommxcs TyMaHUCTUYECKUX OTHOIIEHUH, TMOHUMAaHHUS IIEHHOCTHU
XUMHUYECKHUX 3HAHHUU I BRIPAOOTKH SKOJIOTHYECKH IIeJIeCO00Pa3HOr0 MOBEACHUS B OBITY M TPYAOBOKH
NESTENIbHOCTH B LIETISIX COXPAHEHMSI CBOETO 3/I0POBBS U OKPY>KAOIEH IPUPOTHOM Cpeibl;

pa3BUTHE MOTHBAIMA K OOYUYEHUIO, CIIOCOOHOCTEH K CAMOKOHTPOIIO M CAaMOBOCIUTAHHIO HA
OCHOBE yCBOCHHUS OOIIEUYEeTIOBEUECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY mpoduis u
HANPABICHHOCTH JAIbHEHIIIETO O0YICHHMS.

O6miee ynciio yacoB - 136 vacoB: B 8 kimacce - 68 yacoB (2 yaca B Heneno), B 9 kiacce - 68
4yacoB (2 yaca B HEJIEIIO).

COJEPKAHUE OBYYEHUA

8 KJIACC

IlepBoHaya/IbHbIE XMMHYECKHE IIOHATHUS

IIpeamer xumuu. Ponb XMMHUU B JKU3HU 4elIOBEeKa. XUMHs B CUCTEME HayK. Tena W BellecTsa.
®u3nyeckue CBOMCTBA BEIIECTB. ArperaTHoe cocTosiHue BeuecTB. [IoHsATHE 0 MeTonax Mo3HaHUs B
xuMuud. Yuctele BemecTBa U cMecu. CriocoObl pa3zieneHus cMeceil.

ATOMBI U MOJIEKYJIbl. XUMHUYECKHE 3IeMeHThl. CUMBOJIBI XUMHUYECKUX 3y1eMeHTOB. IIpocThie n
CJIOXHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

Xumunueckass Qopmyina. BajleHTHOCTP aTOMOB XHUMHYECKHMX 3JIEMEHTOB. 3aKOH IOCTOSHCTBA
cocraBa BelecTB. OTHOCHUTENbHAST aTOMHas Macca. OTHOCUTENBbHAs MOJEKYJIsIpHas macca. MaccoBas
JI0JIs1 XUMHAYECKOI0 3JIEMEHTA B COCIMHEHHH.

KomnuectBo Bemectsa. Monbs. MossipHast Macca. B3auMmocBsA3p KOIM4ecTBa, Macchl U 4HUCIIA
CTPYKTYPHBIX €UHMII BelecTBa. PacuéTsl o popmynam XUMUYECKUX COETUHEHUI.

®u3nyecKue U XUMUYECKUE ABJICHUSA. XUMHUUECKasl peakliusd U €€ MPU3HAKU. 3aKOH COXPaHEHUs
Macchl BeEIIECTB. XUMHUeckue ypaBHeHHs. Kiaccuduxamuss XUMHUECKHX peakiuil (coeauHeHus,
pasIoKeHUs, 3aMEeIIeHUs, 0OMEHa).

Xumuueckuu sKcnepumenm:

3HAKOMCTBO C XHMHYECKOH TMOCYJOW, TMpaBWiaMd paboOThl B JIabopaTOpUu U MpHEMaMU
oOparreHust ¢ 1a00paTOpHBIM 000PYI0OBAaHNEM, U3YUCHHE U OMHCaHuEe (PU3MUECKUX CBOMCTB 00pasIioB
HEOPraHMYECKUX BEIIeCTB, HaOmoaeHne (u3ndeckux (TUIaBIEeHHE BOCKA, TassHUE JIbJa, pacTHpaHUE
caxapa B CTyIIKe, KWUTICHUE W KOHJICHCAIMS BOJBI) U XUMHUYECKHX (TOpEHUE CBEYH, NMPOKATUBAHUC
MEIHOW TMPOBOJOKH, B3aMMOJCWUCTBHE MeJla C KHCIOTON) SIBJICHHM, HAOMIOACHHE W OIHUCAHUE
MPU3HAKOB MPOTCKAHUS XUMUYSCKUX peakni (pas3iioskeHue caxapa, B3auMOJICHCTBIE CEPHOU KHCIIOTHI
¢ xyopuaom Oapusi, paznoxenue ruapokcuaa menu (1) mpu HarpeBaHum, B3aUMOACHCTBHE Keje3a C



pactBopom comu wmeauw (II), m3yueHune cmocoOOB pazzeiaeHusi cMmeceil (C MOMOIIbI0 MarHMTa,
¢mIbTpOBaHME, BBIMAPHBAHUE, AUCTHIULALUSA, XpoMaTorpadwus), MPOBEICHUE OYUCTKH MOBAapEHHOU
conu, HaOJIOJEHHE W ONHCAHHWE PEe3yJbTaTOB IIPOBEJEHUSI OIbITa, WJUIIOCTPUPYIOLIETO 3aKOH
COXPAHEHHUs MacChl, CO3JaHUE MOJIETIEN MOJIEKYJI (ILIAPOCTEPIKHEBBIX ).

Ba:xHeiinue npeacraBuTe/ M HEOPraHUYECKUX BelleCTB

Bo3agyx - cmece razoB. CocraB Boznyxa. Kucimopon - 37IeMEHT W MPOCTOE BEIIECTBO.
Haxoxnenue kuciopojga B mnpupojne, (GU3UYSCKHEe W XUMHUYECKHE CBOWCTBA (pEakIMH TOPCHHS).
Oxcunel. Ilpumenenuwe xkuciopoga. CrnocoObl MOMy4YeHHS KHCIOpoJa B JIaboOpaTopuul U

npoMblieHHOCTH. KpyroBopor kuciopona B mpupoae. O30H - amioTpomnHas MoAuduUKanus
KHUCIIOpOJa.
TemnoBoit 3(pdekT XuUMUYECKOW peaklud, TEePMOXMMHUYECKHE YpaBHEHHs, OJK30 - H

OHIOTEPMUYECKUE peaKluu. TOIIMBO: yrojib U METaH. 3arpsi3HEHNE BO3/1yXa, YCUIEHUE TapHUKOBOTO
a¢dexTa, pazpylieHre 030HOBOTO CJIOSI.

Bogmopox - snemeHT M mpoctoe BemiecTBO. HaxoxxaeHue Bogopoaa B mpupoje, Gu3ndeckue u
XUMHYECKHE CBOICTBA, IPUMEHEHHE, CIOCOObI oTyueHus. KucioTs! u comu.

MoutsipHbIii 00BEM Ta30B. PacuéThl 10 XUMUYECKUM YPaBHEHUSIM.

®usnueckue cBoicTBa BoAbl. Boma kak pactBopurtenb. PactBopbl. HacklieHnble u
HEHACBIIICHHBIE PAacTBOpBI. PacTBOpUMOCTh BemiecTB B BoJe. MaccoBast 0JI1 BEIECTBA B PacTBOpE.
Xumnueckue cpoiictBa BoAbl. OcHoBaHusd. Poiib pacTBOpOB B MNpUPOAE M B KU3HHM YEJIOBEKa.
KpyroBopoT BoibI B ipupoe. 3arpss3HeHue NpupoIHbiX BoJ. OXpaHa U 04MCTKA TPUPOIHBIX BOJI.

Knaccudukanus Heopranuueckux coequHeHuil. Oxcuabl. Krnaccudukamuss  OKCHAOB:

cosieoOpa3zyromue (OCHOBHBIE, KUCIOTHBIE, aM(OTEPHBIE) U

HeconeoOpazywomue. Homenknarypa okcunoB. Dusumdeckue M XUMHYECKHE CBONCTBA OKCHJIOB.
[Tonyuenue oxkcuaoB.

OcHnoBanusi. Krnaccudukanmuss ocHOBaHMN: IMIENOYM W HEPACTBOPHUMBbIE  OCHOBAHMSL.
Howmenkiiarypa ocHoBanuil. @u3n4ecKue 1 XUMUYECKHE CBOMCTBA OCHOBaHMi. [loryuyeHrne ocHOBaHUM.

Kucnotel. Knaccudukamus kucnor. Homenknatypa kucnor. dusmueckue u XUMHUYECKUE
cBoiictBa kucior. Psan akruBaoctu metamioB H.H. bekerosa. [Tomy4yenue Kucior.

Comu. Homenknatypa coneid. @uznueckue 1 XuMUUECKHe cBoicTBa coneld. [lonmydyenue comneit.

I'eneTndeckas CBA3b MEXKIy KJIACCAMHU HEOPTAHUYECKUX COCTUHEHUMN.

Xumuueckuil sxcnepumenm.:

Ka4eCTBEHHOE OIIPEJECIIEHUE COAEPKAaHUs KHUCIOpoJa B BO3JyXe, IOJIydeHHe, coOupaHue,
pacrio3HaBaHME€ M HW3yY€HHE CBOWCTB KHUCIIOpOJia, HAOIMIOJCHHE B3aUMOACUCTBUS BEILIECTB C
KHUCJIOPOJIOM U YCJIOBHSI BO3HMKHOBEHMSI W TpEKpallleHus TOopeHus (Toxapa), O3HAKOMJIEHHE C
o0Opa3liaMu OKCHJIOB U ONHCAaHHE UX CBOMCTB, MOJy4YeHHE, COOMpaHME, pAaclO3HAaBaHUE U U3yYEHUE
CBOMCTB BOJOpoAa (ropeHue), B3aumozeicTBue Bojopona ¢ okcuaomM wmeau (II) (Bo3MoxkHO
UCIOJIb30BaHUE BUIEOMATEPUANIOB), HaONOJeHHEe O00pa3loB BEIIECTB KOJUYECTBOM | MOJb,
UCCIIEIOBAaHUE OCOOCHHOCTEN PACTBOPEHMS BEILECTB C PA3JIMYHON PacTBOPHUMOCTBIO, IIPUTOTOBJIECHUE
pPacTBOPOB C OIPENEIEHHON MacCOBOM 0JE€H pacTBOPEHHOIO BELIECTBA, B3aUMOJAECUCTBUE BOABI C
MeTaJljlaMu (HaTpUeM U KajbI[ueM) (BO3MOJKHO MCIIOJb30BaHHE BHJIEOMATEPHANIOB), HCCIIEIOBAaHUE
00pa3lloB HEOPraHMYECKUX BEIIECTB pa3IMYHBIX KIAcCOB, HAOJIOJCHHE W3MEHEHUS OKpAaCKH
WHAMKATOPOB B PACTBOpaxX KHUCIOT M Iienoued, u3ydeHue B3ammojeictBusi okcunpa menu (II) c
pacTBOPOM CEPHOM KHUCIIOTBI, KHCIOT € METAJUIAMH, pEaKkUMi HeNTpaau3aluuy, I0JIy4eHHe
HEpPaCTBOPUMBIX OCHOBAaHMM, BBITECHEHHWE OJIHOIO MeETajla JPYTMM H3 pacTBOpa COJIM, PEIICHUE
JKCIIEPUMEHTAIIBHBIX 33a4 10 TeMe «BakHelnne Ki1acchl HEOPraHMYECKUX COEAMHEHUIN.

Ilepuoguuecknii 3akoH u Ilepuoanyeckas cucrema xumudeckux djaemenros /.M. Menaeneesa.
Crpoenne atoMoB. XuMuueckasi ¢Bsizb. OKHCINTENbHO-BOCCTAHOBHTEJIbHbIC PEAKIIUH

[lepBble MONBITKM KJIACCU(PUKALUU XUMUYECKMX 3JeMeHTOB. [loHsATHE O Tpymnmax CXOJIHBIX
JJIEMEHTOB (ILENOYHBIE M IIEJIOYHO3EMEIbHBIE METalIbl, TaJIOTeHbl, MHEPTHbIE Ta3bl). DJIEMEHTHI,
KOTOpBIe 00pa3ytoT aM(pOTEepHbIE OKCUIBI U THAPOKCUIBI.



Ilepuonnueckuii 3akoH. Ilepmoanyeckas cucrema xumuueckux snemMeHtoB .M. Menneneesa.
Kopotkonepuoanast u juymHHOTIEpUOaHAsS GopMbl [lepnoandeckoil CUCTEeMbl XHMHUYECKUX JJIEMEHTOB
H.N. Menneneesa. [lepuoasl u rpynmbl. @U3NYECKU CMBICI TOPSIAKOBOIO HOMEpa, HOMEPOB MEpUOJIa
Y TPYIIIBI 3JIEMEHTA.

Ctpoenune aroMoB. CoctaB aroMHbIX sjaep. M3orombl. DnexkTpoHbl. CTpOEHHE 3IEKTPOHHBIX
00osouek aTomMoB mepBbix 20 xumuueckux anemeHToB [lepuoanueckoii cuctemsl .M. Menneneena.
XapakTepucTUKa XUMHUYECKOrO0 HJIEMEHTAa Mo ero mnoJjioxkeHutro B Ilepuommueckoit cucreme JI.U.
Meneneesa.

3aKOHOMEPHOCTH HM3MEHEHHUsI pPaJuyca aTOMOB XHMHMUYECKHX 3JIEMEHTOB, METAJNIMYECKUX H
HEMETAJUIMYECKUX CBOMCTB MO IPYIINAM U MEPUOIAM.

3nauenue llepuogumyeckoro 3akoHa u Ilepuonnueckoll cUCTEMbl XMMUYECKHUX HJIEMEHTOB IS
pa3BuUTHUA Hayku U npakTuku. .M. MenpeneeB - y4€Hbli U ITpaKJaHHH.

Xumuyeckasi cBsi3b. KoBaneHTHast (mOJsipHAsi U HEMOJIAPHAs) CBSA3b. DJIEKTPOOTPULATENILHOCTD
XUMHUYECKUX AJIeMEHTOB. lOHHas CBS3b.

Crenenb oxucieHusi. OKHUCIMTEIbHO-BOCCTAHOBUTEIbHBIE peakiuu. [Ipouecchl okucineHus u
BOCCTaHOBJICHUSI. OKUCIUTETN U BOCCTAHOBUTEIH.

Xumuueckuil sKcnepumenm.:

u3ydeHue o0pa3lioB BEUIECTB METAJJIOB M HEMETAJJIOB, B3aMMOACHCTBUE T'MIPOKCUAA LIMHKA C
pacTBOpamMH KHCJIOT U IIEJI0YEH, IMPOBEACHHUE OIBITOB, WLIIOCTPUPYIOIIUX IPUMEPHI OKUCIUTEIBHO-
BOCCTAaHOBUTENIBbHBIX pEaKLUil (TOpEHUE, peaKluu pa3yIoKEeHUs, COCTUHEHUS).

Meocnpeomemuvie ces3u

Peanuzanus MexXnpeaMETHBIX CBsI3€M MpPU U3YUYEHUU XMMMHU B § Kjacce OCYLIECTBIISETCS depes
UCIIOJIb30BAaHUE KaK OOLIMX eCTECTBEHHOHAYYHBIX TIOHSATHH, TaK W TOHATHHA, SBISIONIUXCS
CUCTCMHBIMH IJId OTACJIBHBIX NPCAMETOB €CTCCTBCHHO - HAYYHOI'O [IUKJIA.

OO0mue ecrecTBEHHOHAy4YHbIe TOHATHSA: HAy4YHBIM (DaKkT, TMIOTE3a, TEOpUs, 3aKOH, aHAU3,
CHHTE3, KJIacCHU(pUKAIHS, TIEPUOJUYHOCTh, HAOIIOJICHUE, YKCIICPUMEHT, MOJICIIMPOBAHUE, U3MEPCHUE,
MOJIEITb, SIBIICHUE.

Odusuka: MaTepus, aroM, OJIEKTPOH, TMPOTOH, HEHUTPOH, WOH, HYKIUI, HW30TOIIbI,
pPaZMOaKTHBHOCTh, MOJIEKYJIa, SJIEKTPUUECKUHN 3apsl, BEIIECTBO, TE€NIO, 00BEM, arperaTHOE COCTOSIHUE
BEIIIECTBA, ra3, PU3NYECKUE BEINYNHBI, €IUHUIIBI U3MEPEHUs, KOCMOC, TIaHETHI, 3BE3/1b1, COTTHIIE.

buonorus: ¢porocuntes, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdepa, MHHEpaANbl, TOPHbIE MOPOIBI, IMOJIE3HBIE HCKOIMAeMBbIE,
TOIJIMBO, BOAHBIE PECYPCBHI.

9 KUIACC

BemecTBo M XuMHYeCKas peakuus

Ilepuonnueckuii 3akoH. llepuoanueckas cucrema xumudeckux anemeHToB .M. Menneneesa.
CtpoeHne aToMOB. 3aKOHOMEPHOCTH B U3MEHEHHHM CBOMCTB XHMHUYECKHX AJIEMEHTOB IEPBBIX TPEX
MEpUOJOB, Kanus, KajdblUHWs MU HMX COEAUHEHHUM B COOTBETCTBUM C TIIOJIO)KEHHEM DJJIEMEHTOB B
[lepnonnueckoi cucTeMe U CTPOCHHEM MX aTOMOB.

CrpoeHnue BelecTBa: BUJIbI XUMUYECKOHN CBsI3U. THUIIBI KPUCTAJUIMYECKUX PEIIETOK, 3aBUCUMOCTh
CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKN U BUJIa XMMUYECKOM CBSI3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKUX BelIecTB. XMMHYECKHE CBOWCTBA BEIECTB,
OTHOCSIIMXCA K PpPa3IWyHbIM KJaccaM HEOPraHWYECKUX COEJUHEHWH, TE€HETHYECKas CBS3b
HEOPraHWYECKUX BELIECTB.

Knaccudukanuss XUMHUYECKUX pEaKIUH MO PAa3IUYHBIM Tpu3HakaMm (10 YHUCIYy W COCTaBy
YYacTBYIOIIMX B PEAKIMU BEIIECTB, MO TEMJIOBOMY 3(PQeKTy, M0 M3MEHEHHUIO CTeNeHEH OKHCICHUS



XMMHYECKHX 3JIEMEHTOB, [0 OOpPaTHMOCTH, MO0 YYAaCTHIO KaTaau3aTopa). DK30- M SHIAOTEPMHUYECKUE
peakuuu, TEpMOXUMUYECKUE YPABHEHUS.

[Tonatne o ckopocTH xumuuecko peakuuu. [loHsTHe 00 00paTHUMBIX U HEOOpPATHUMBIX
XUMHUYECKUX peakiusax. [IoHsATHEe O TOMOreHHBIX M TeTeporeHHbIX peakuusx. Ilonarue o kartanumse.
[TonsaTHe 0 XMMHMUYeCKOM paBHOBecHM. PaKTOPBI, BIMAIOLIME HA CKOPOCTh XMMHUYECKOM peakuuu U
M10JIO’KEHNE XUMUYECKOTO PAaBHOBECHSL.

OKUCIUTEIBHO-BOCCTAHOBUTEIIbHBIE peaKIuH, AJIEKTPOHHBIN OanaHc
OKHMCIIUTEIbHO-BOCCTAHOBUTEIBHOM  PEaKLIUU. CocraBiieHue  ypaBHEHMH OKHCIIUTENIBHO-
BOCCTAHOBUTEJIBHBIX pEaKIUi ¢ UCII0JIb30BAaHUEM METO/1a HJIEKTPOHHOI0 OajaHca.

Teopust 3IEKTPOIUTHUUECKON JUCCOLMALMU. OJIEKTPOJIUTBI W HEIIEKTpOIUThl. KaTuoHsl,
aHMOHBI. MEeXaHU3M AMCCOLMAIMM BELIECTB C PasjIMYHBIMM BHJAMHM XUMHYecKoil cBaA3u. CremneHb
muccoranuy. CuibHbIE U Cl1a0ble 2JEKTPOJIUTHI.

Peakiun noHHOro oOMeHa. YcIOBHS NPOTEKAHUS pEaKUUi HMOHHOrO OOMeHa, IOJHbIE U
COKpalEHHbIE HOHHBIE YypaBHEHHUs peakiuil. CBoMcCTBa KHCIOT, OCHOBAHMW U COJIEH B CBETE
npecTaBiIeHui 00 3IeKTpoauTHYeCKOl auccouuanuy. KayecTBeHHble peakiuy Ha HOHBL. [loHsTHE O
TUAPOIIU3E COJIEH.

Xumuyeckuil 5KCnepumenm:

03HAKOMJIEHHE C MOJEIISIMU KPUCTAININYECKUX PEIIETOK HEOPraHMYECKHUX BELIECTB - METAJJIOB U
HeMeTalyioB (rpadura U anmasa), CJIOKHBIX BELECTB (XJIOpHAA HATpHs), UCCIEeI0OBaHUE 3aBUCUMOCTH
CKOPOCTM XMMHYECKOH peakuud OT BO3ICUCTBUS  PA3MUYHBIX (AKTOPOB, HCCIICAOBAaHHE
3JIEKTPOIIPOBOIHOCTH PAcTBOPOB BEILIECTB, IIpoliecca AUCCOLMAIMM KHUCIIOT, IIeIo4ed U coiiei
(BO3MOXHO HUCIOJb30BaHUE BHUJIEO MATEPUAJIOB), IPOBEIECHUE ONBITOB, WUIIOCTPUPYIOLIUX MPU3HAKU
NPOTEKaHUs peakluii MOHHOro oOMeHa (0oOpa3oBaHuE Ocajka, BbIJEJICHHE ra3za, o0Opa3oBaHHE BOJbI),
OMNBITOB, WUIIOCTPUPYIOIIUX IPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuil (ropeHue,
pEaKUMU PA3JIOKEHMs, COEAMHEHMs), PpaclO3HAaBaHUE HEOPraHWYECKUX BELIECTB C IOMOIIbIO
KaYeCTBEHHBIX pEaKLUii Ha MOHBI, PEILIEHUE SKCIIEPUMEHTAJIbHBIX 3a]1a4.

HeMeTaJulbl M UX COeJUHEHUS

OO6mas xapakTepucTUKa rajaoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTE€pHbIE CTENEHU
okucneHus. CtpoeHue U (pu3ndeckre CBOMCTBA MPOCTHIX BEIIECTB - FAJIOr€HOB. XUMHUECKUE CBONCTBA
Ha TOpuMepe Xjopa (B3auMOJEHCTBHME C MeETalylaMHM, HEMEeTalslaMH, Ieiao4amu). XJIOpPOBOIOPON.
ConsHas KMCJIOTa, XUMHUYECKHE CBOWCTBA, INOJydeHHe, mpuMeHeHue. JlelicTBue xjopa U
XJIOPOBOZOPO/A HA OPTraHU3M YelloBeKa. BakHeWIre XJIopuabl U X HaXOXKACHUE B IPHPOJIE.

OOmast  xapaktepuctuka 3meMeHTOB  VIA-rpymmbel.  OcOOEHHOCTH  CTPOEHHMsSI  aTOMOB,
XapaKkTepHbIe CTeNeHn okucieHus. CTpoeHne u Gpu3muecKkre CBOWCTBA MPOCTHIX BEIIECTB - KUCIOPOIa
U cepbl. AJUIOTPOIHBIE MOIU(BUKAILIMM KUCIOPOAA U cepbl. XUMUYECKHe cBoWcTBa cepbl. CepoBOAOPOI,
CTpoeHue, (U3NYecKne W XUMHYECKHe cBoicTBa. OKCHABI Cepbl KaK MPEICTABUTENN KHCIOTHBIX
okcusioB. CepHas KHMCIOTa, (PU3NYECKHEe U XUMHUYECKHE CBOMCTBa (00IIMe KaK MpeICTaBUTENs Kilacca
KHACIOT U crnernuduyeckne). XUMHUECKHE PEaKINH, JIekKAIMe B OCHOBE MPOMBIIUIEHHOTO CII0co0a
HOJy4YeHUsl cepHOM KuUcCIoThl. IIpuMeHenne cepHoil kucioTsl. Conu cepHOM KUCIOTHI, KaueCTBEHHAS
peakius Ha cynbdaT -uoH. HaxoxaeHue cepbl U €€ CoeIMHEHUHN B MPpUpOoIe. XUMHYECKOE 3arpsi3HCHHE
OKpY’Kalollel Cpeibl COeTMHEHUSAMHU Cepbl (KHCIOTHBIC JTOXKIH, 3arpsi3HEHHE BO3/1yXa M BOJOEMOB),
CIOCOOBI €ro MPe0TBPAIICHHUS.

OOm1ast XxapakTepucTHKa 371eMeHTOB VA-rpynibl. OCOOEHHOCTH CTPOSHHS aTOMOB, XapaKTEpHbIE
CTETIEHU OKHCIIEHHs. A30T, PacIpoCTpaHEHHWE B TMpHUpone, (PU3NYECKHEe W XUMHUYECKUE CBOWCTBA.
KpyroBopoT a3zora B mpupone. AMMHaK, ero (U3MYecKue M XUMHUYECKHE CBOICTBa, MOJyueHHE M
npuMeHerrne. Co aMMOHHMS, UX (U3NYECKHE U XMUMHUYECKHEe CBOWCTBA, MpuMeHeHne. KauecTBeHHAs
peakiys Ha MOHBI aMMOHUS. A30THasi KMCIIOTa, €€ MojyyeHue, GU3ndeckue U XMMHUUECKUEe CBOMCTBA
(o0mue Kak mpeacTaBUTENs Kilacca KUCIOT W cnenuduueckue). Mcmoap30BaHre HUTPATOB M COJIEH
aMMOHHSI B KauecTBe MHHEPAJIbHBIX yJI00peHuil. XHMHUYecKoe 3arps3HEHUE OKpY’KaIoLIel cpejibl
COCIMHEHUSIMU a30Ta (KHUCJIOTHBIE IOXIW, 3arps3HEHHE BO3AyXa, MOUYBBI UM BomoéMoB). Docdop,
ajioTponHsle Moaupukauu Gocdopa, puzndeckue u xumudeckue cporctra. Okcua docdopa (V) u



dbocdopnas kuciora, GU3NIECKNE U XUMHUECKHE CBOMCTBA, MmojydeHue. Mcnonp3oBanue ¢ocharo B
KauyeCTBE MHHEPAIBbHBIX yI00pEHUH.

O6mas  xapakrtepuctuka djemMeHTOB [VA-rpymmbl.  OcoOEHHOCTH  CTPOCHHS  aTOMOB,
XapaKTepHbIC CTCTICHH OKHUCJICHHS. YTIEpOJ, aUIOTPONHBbIE MOIU(MUKAINK, PACIpPOCTPAHCHHE B
npupone, puuveckue W XuUMUYeckue cBoiicTBa. AacopOuusa. KpyroBopor yriepojga B mpupoje.
Oxkcunel yraepoaa, ux (u3uveckne W XUMHYECKHE CBOWCTBA, JCHCTBHEC HA YKHBBIC OPTaHHU3MBI,
MOJlyYeHHWE U TNpUMEHEHHe. OKOJOoruueckue mnpoOjembl, CBsi3aHHbIE ¢ okcuaoMm yriepoga (IV),
TUIOTEe3a TII00aThbHOTO MOTEIUICHUS KIMMAaTa, MAPHUKOBBIA 2P deKT. YTroapHas KUCIOTa U €€ COJH, HX
duznyeckue 1 XuMUYEeCKHEe CBOMCTBA, MOJyUYeHne U npuMeHenne. KauectBeHHas peakuus Ha KapOoHAT
- noHsl. Mcnonp3oBanue kKapOOHATOB B OBITY, MEAUIIMHE, IPOMBINIJICHHOCTH H CETbCKOM XO3SHCTBE.

[lepBoHavanbHble MOHATHS 00 OPraHUYECKHX BEIIECTBAaX KaK O COCOUHEHUSIX yriepojaa (MeTaH,
9TaH, OTHWIEH, AaleTWJCH, OJTaHOJ], IJIMIEPHH, YKCyCHas Kuciora). [IpupogHbie WUCTOYHHKHU
YIJIEBOJOPOAOB (YroJib, MPUPOAHBINA Ta3, HEPTH), TPOAYKTH UX TepepaboTku (OCH3MH), UX pOJIb B
OBITY ¥ POMBINIUICHHOCTH. [TOHSATHE O OMOTOTHYECKU BaXKHBIX BEIIECTBAX: XKHUPaAX, OeIKax, yriieBoaax
- M UX POJM B JKM3HU YeJOBeKa. MarepualbHOE E€IMHCTBO OPTraHWYeCKMX M HEOPraHUYECKUX
COCIMHEHU.

Kpemuuii, ero ¢usnueckne u XMMHYECKUE CBOWCTBA, MONy4YeHHEe U mpumeHeHue. CoeanHeHus
KkpemHuss B npupozae. OOmue npezncrasieHuss o6 okcujae kpemHus (IV) m kpemHueBoil kuciore.
Cunukatsl, X UCIOJb30BaHUE B ObITY, B IPOMBINUICHHOCTH. BaxkHeile cTpouTenbHble MaTepUalIbL:
KepaMHKa, CTEKJIO0, IIeMEHT, OeToH, xene300eroH. I[IpoOmembl 0e30macHOro HWCHOJB30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B IOBCEAHEBHON KU3HHU.

Xumuueckuu sxcnepumenm:

u3yuyeHue oO0pa3lloB HEOPraHMYECKHX BELIECTB, CBOMCTB COJISHOM KHUCIIOTBI, INPOBEJICHUE
Ka4eCTBEHHBIX PEAaKIUH Ha XJIOPHI-MOHBI M HAOJIOACHWE TPH3HAKOB HMX TPOTEKAHUS, OIBITHI,
oTpakaromue (¢GU3NYEeCKUe M XUMHMYECKHE CBOMCTBAa TaJlOr€HOB M HUX COCIUHEHHUH (BO3MOXKHO
UCIIOJIb30BaHUE BHUAEOMATEPUANIOB), O3HAKOMJIEHHME C oO0pasuamMu XJIOpUJIOB (TaJIOT€HU[IOB),
O3HAKOMJIEHHE C 00pa3laMu cephl U € COeTMHEHUAMH (BO3MOXKHO UCIOIb30BAHNE BUI€OMATEPUATIOB),
HaOJI0/IeHue mporuecca oOyriauBaHUS caxapa IMoJ JeHCTBUEM KOHLEHTPUPOBAHHON CEPHON KHUCIIOTHI,
U3yueHHe XUMUYECKUX CBOWCTB pa30aBICHHON CEPHOM KUCIOTHI, MPOBEIEHUE KaUeCTBEHHON peakIuu
Ha CyJb(aT-uOH U HAOJI0IeHNE PU3HaKa €€ MPOTEeKaHMsI, 03HaKOMJIEHHE ¢ (PU3MUECKUMH CBOWCTBaMU
azora, (ochopa M HMX COEIMHEHMH (BO3MOYKHO HCIIOJIb30BaHUE BHIEOMATEpPHAIIOB), 0Opa3LaMH
a30THBIX U (QochopHbIX yn0oOpeHHil, moayuyeHue, coOupaHue, pacro3HaBaHHUE W HM3yUEHHE CBOMCTB
aMMMaKa, MpOBEJIeHUEe KauyeCTBEHHBIX peakIUil Ha HOH aMMOHMA U ¢ochaT-MOH M H3ydEeHUe
IPU3HAKOB MX IPOTEKaHUS, B3aUMOJIEHCTBUE KOHIIEHTPUPOBAHHOM a30THOW KHCJIOTHI C MEAbIO
(BO3MOKHO HCIIOJIb30BaHME BHJEOMATEPHANIOB), H3yU€HHE MOjeied KpUCTAJUIMYECKUX pPEHIETOK
anmasza, rpaduta, (QysuiepeHa, O3HAKOMJICHHE C MPOIECCOM aJCOPOIMU PAaCTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM NPOTHBOra3a, MOJy4YeHHE, cCOOMpaHHe, PacHO3HABaHUE U
U3Yy4YEHHUE CBOMCTB YIJIEKHUCIIOTO Ta3a, MPOBEACHNUE KaueCTBEHHBIX peaklui Ha KapOOHAT U CHJIMKAT-
MOHBl M W3Yy4YEHHE TMPU3HAKOB UX NPOTEKAHUs, O3HAKOMJIEHHE C MPOAYKLUUEH CHUIMKAaTHOU
MPOMBINIJIEHHOCTH, PEIIeHHEe 3KCIepUMEHTAIbHBIX 3a7ady No Teme «BakHeimme HemeTalibl M UX
COEIUHEHU.
MetaJuibl M MX COeIMHEHUS

OO0mrast XxapakTepuCTUKa XUMUYECKUX SJIEMEHTOB - META/NIOB HA OCHOBAaHMM HMX IIOJIOKEHUS B
[Tepnonnueckoii cucreme xumuieckux anemeHToB J[.M. MenneneeBa u crpoenus aromoB. CTpoeHue
MeTaJuIoB. MeTanmuueckas CBsI3b U METaNTMYeCcKasi KpUCTAJUTMUECKasi peeéTka. DIeKTPOXUMHYECKHI
psan HampsbkeHM MeramioB. du3nueckue UM XHMUYECKHEe CBoiWcTBa MeTamioB. OOmiHMe crocoOsbl
nojy4yeHus mMetamioB. [IoHATHE 0 KOPPO3UU METAJUIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT KOPPO3UH.
Cnnagsl (CTalb, 4yT'yH, JIOpaTIOMUHUN, OpOH3a) U UX IPUMEHEHHUE B ObITY U IPOMBIIIIEHHOCTH.

[lenounsle mMeTamuibl: nojoxeHue B Ilepuognueckoil cucreme xumudeckux snemeHTos JI.M.
MemnzeneeBa, CTpOeHHE UX aTOMOB, HaX0XKJIeHUE B Ipupoae. Pu3nyecKkrue 1 XMMHYECKHUe CBOMCTBA (Ha
npuMepe Hatpust W Kanus). OKCHABI U TUAPOKCHIBI HATpusl U Kanus. [IpuMeHeHue MHIenoYHbIX



METAJUIOB U X COCIUHEHUN.

[I{erouHO3eMENbHBIE METAJIBI MarHMil M KaJbLMil: nosokeHue B llepuogmyeckod cucreme
xumuyeckux snemeHTtoB JI.M. MenneneeBa, CTpoeHHME HUX aTOMOB, HaXOXACHUE B IPUPOJE.
du3nyeckne 1 XMMUYECKHE CBOMCTBA MarHus M KajbliMsa. BaxkHeime coequHeHHs KabIus (OKCH/I,
TUAPOKCHU, coiin). JKECTKOCTH BOJBI U CLIOCOOBI €€ yCTpaHEHUS!.

AmoMuHui: nonoxkenue B Ilepuoanueckoit cucreme xumuueckux aieMenTos J[.M. Menneneesa,
CTPOCHHME aToMa, HaxoxkAeHue B mnpupoae. duznueckne M XUMUYECKHME CBOWCTBA AITOMMHMUS.
AmpoTepHbIe CBOICTBA OKCHIA U THIPOKCH/IA AIIFOMUHUSI.

Kenezo:  nonoxenue B [lepuoanueckoil cucreMe XUMUYECKUX 3JIEMEHTOB
.. MeHnneneesa, cTpoeHue aroMa, HaxoxJAeHue B npupoje. Gusndyeckue U XMMUYECKHE CBOMCTBA
xkene3a. Okcubl, THIPOKCUIbI U conn kenesa (II) u xenesa (I1I), ux cocras, CBOMCTBA M MOJTyYCHHE.

Xumuueckuil sxcnepumenm:

O3HAaKOMJIEHHE ¢ O0pa3lamMl METAJJIOB M CIUIABOB, MX (PU3WYECKUMHU CBOMCTBaMH, U3y4eHUE
pe3yabTaToOB KOPPO3MHM METAIOB (BO3MOXKHO HCIIOJIB30BAaHHE BHICOMATEPHAIIOB), OCOOCHHOCTEH
B3aMMOJICHCTBHS OKCHJIa KaJbIUsl U HATPUs C BOAOW (BO3MOKHO HCIOJIb30BaHHE BUAEOMATEPUATIOB),
UCCIIEJOBAaHUE CBOMCTB JKECTKOM BOABI, Ipollecca TOPEHUs JKeje3a B KUCIOpPoAe (BO3MOXKHO
UCIIONIb30BaHUE BHJAEOMATEpUAOB), IMPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX pPEaKIUid Ha HOHBI
(MarHusi, Kanplius, aTFOMUHUS, TUHKA, xene3a (I1) u xenesa (I11), meau (II), Habmronenue u onucanue
MPOLIECCOB OKPAIIMBAHUS [IJIAMEHH HOHAMH HATPHSI, Kallns U KalblHsl (BO3MOKHO UCTIOJIb30BaHUE
BUJICOMATEPHAIIOB), HCCIEIOBAaHUE aM(pOTEPHBIX CBOMCTB THUIPOKCHIA ATIOMHHHUS WU THUIIPOKCHUIA
[IUHKA, pelIeHHEe SKCIIEPUMEHTANILHBIX 3a/1a4 M0 TeMe «BaskHelrie MeTamibl U UX COSAMHEHUSY.

XuMHSA U OKpY/KaKOLIas cpeaa
BemectBa u Marepualibl B NOBCEIHEBHOM JKHU3HM 4YEJIOBEKAa. be30macHoe HCIoJib30BaHUE
BEIIECTB U XMMHUYECKUX peakiuii B ObITy. [IepBasi moMOIIb MPH XUMUYECKUX 05KOTaX M OTPABICHUSX.
XUMHYECKOE 3arps3HEHHE OKpy’Kawlled cpenbl (MpenesbHas JOMYyCTHMas KOHILIEHTpaLUs
BemecTB (nanee - I[1J1K). Posib XuMuu B pelieHur SKOJIOTHYSCKUX TIPOOIIEM.

Xumuueckuu sKcnepumenm:
u3y4deHue o0pa3ioB MaTepHalioB (CTEKIIO, CIIaBbl METAIJIOB, MTOJIMMEPHBIE MaTepUAITbI).

Mescnpeomemuvie céa3u

Peanu3zanus MexXnpeaMETHBIX CBsI3€H MPU U3YUYEHUU XMMHHU B 9 Kjacce OCYLIECTBISETCS depes
UCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO -HAyYHbIX TIOHSATHH, TaK W TOHSATHH, SBIISIOLIMXCS
CUCTEMHBIMU JIJISl OTJEJIBbHBIX MIPEIMETOB €CTECTBEHHO - HAyYHOT'O 1IMKJIA.

OO0ue ecTeCTBEHHO-HAay4yHbIe MOHATHUS: HAy4HbIH (akT, TUNoTe3a, 3aKOH, TEOpHs, aHaJM3,
CUHTE3, Kiaccu(uKalus, NepUOANYHOCTb, HAOIIOAEHNE, IKCIEPUMEHT, MOAEINPOBAHNE, U3MEPEHHUE,
MO/IENIb, SIBJIEHUE, TApHUKOBBIN 3(h(eKT, TeXHOIOrHs, MaTepHabl.

®uzuka: Martepus, aroM, OJJEKTPOH, TMPOTOH, HEUTPOH, MOH, HYKIUA, H30TOIBI,
paZoaKTUBHOCTb, MOJIEKYJIA, JJEKTPUUECKUIN 3apsiji, POBOAHUKH, MOIYIPOBOAHUKH, TUAIEKTPUKH,
(GoTORIEMEHT, BEIIEeCTBO, TeI0, OOBEM, arperaTHOE€ COCTOSHUE BEIIeCTBa, TIa3, pacTBOp,
pPacTBOPUMOCTh, KpUCTAJUINUECKasi PEeIIETKa, CIUIaBbl, (PU3NUYECKUE BETUYMHBI, €IUHHIIBI U3MEPEHUs,
KOCMHUYECKOE IIPOCTPAHCTBO, IJIaHETHI, 3BE3/1bI, CONHIIE.

buonorus: dorocunTes, 1pIxanue, ouochepa, HKOCUCTEMA, MUHEPAJIbHBIE
y100peHusi, MUKPO3JIEMEHTbI, MAaKpO3JIEMEHTHI, TUTATEIbHbIE BEIIECTBA.

['eorpadusa: armocdepa, rumpocdepa, MUHEpasbl, TOPHBIE MOPOAbI, MOJE3HBIE HCKOIMAEMBbIE,
TOILINBO, BOJHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHWHU HA YPOBHE
OCHOBHOI'O OBHIET'O OBPA30BAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

JIM4YHOCTHBIE PE3YJbTAaTbl OCBOCHUA TTPOTpaMMbl OCHOBHOI'O OGIJ.ICFO 06pa3OBaHI/IH JOCTUTIalOTCA



B X0J€ O6y‘ICHI/IH XHUMHUHU B €AUMHCTBEC yqe6H0171 A BOCIUTATEIILHOM JACATCIBHOCTH B COOTBETCTBUU C
TpaaAUIIUOHHBIMUA pOCCHfICKPIMH CONMOKYJIbTYPHBIMH MW AYXOBHO-HPABCTBCHHBIMU I€CHHOCTSAMU,
INPpUHATBIMA B O6H_ICCTBC [npaByujiaMu W HOpMaMH IIOBCACHUA U CHOCO6CTB}’IOT Imponeccam
CaMOIIO3HaHUA, CaMOPAa3BUTHUA U COLIMAJIM3alluN o6yqar01u1/1x051.

JImgyHOCTHBIE PE3YIbTATHI OTpaxxaroT T'OTOBHOCTDb o6yqafoumxc>1
PYKOBOACTBOBATLCA CHUCTEMOM ITO3UTHUBHBIX IIEHHOCTHBIX OpI/IeHTaI_II/Iﬁ U paCliupCHUC OIIbITa
JIeATeIbHOCTH Ha €& OCHOBE, B TOM 4YHCJIC B YaCTHU:

1) naTpuoTHYecKOro BOCHHTAHMS:

LEHHOCTHOTO OTHOUIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAYYHOMY
HACJICTUIO, TTOHUMAaHUs 3HAYCHHSI XUMUYECKOW HAYKH B )KM3HU COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH
BJIQJIETh JOCTOBEPHON HHQpOpMAIMEl O TNepeloBbIX [TOCTHKEHUSX U OTKPBITHUSX MHUPOBOM U
OTEUECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPONCTBE MHUpa M OOIIECTBA;

2) rpaxIaHCKOro BOCHHTAHMS:

MIPEICTABJICHHS O COIMAIBHBIX HOPMaXx U MPaBHJIaX MEXITMYHOCTHBIX OTHOIICHHUH B KOJIJICKTHBE,
KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIE3HOM, Y4Ye€OHO - HCCIIEeI0OBATEIbCKOM,
TBOPYECKOH U IPYruX BHAAX ACSITEIbHOCTH, TOTOBHOCTH K pa3HOOOPa3HOW COBMECTHOM AESITEIbHOCTH
IIpyU BBIMIOJIHCHUN y‘-Ie6HI)IX, IMO3HABAaTCIbHBIX 3aJa4d, BBIIOJIHCHUHU XHUMHUYCCKHUX ISKCIICPUMCHTOB,
CO3/IaHUU yYEOHBIX MPOEKTOB, CTPEMJICHHUS K B3aMMOIIOHMMAHHIO U B3aHMOIIOMOIIH B MPOLIecce 3TOM
yqe6H0171 ACATCIIbHOCTH, TOTOBHOCTH OIICHUBATH CBOE MMOBCACHUEC M IIOCTYIIKKM CBOHMX TOBapHHICﬁ C
MO3UIMH HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOIO MO3HAHMS:

MHPOBO33PCHUYCCKHUEC IMPEACTABICHUA O BCIICCTBC U XUMHYECKOH pC€aknuunu, COOTBCTCTBYIOLIUC
COBPEMEHHOMY YPOBHIO DPAa3BUTHS HAyKH W COCTABIAIOIIME OCHOBY [UIsi MOHMMAHHUSA CYIIHOCTH
HaYIIHOI;'I KapTUHbBI MHpa, MMPCACTAaBICHUA 00 OCHOBHBIX 3aKOHOMCPHOCTAX pPasBUTHUA TPUPOABI,
B3aMMOCBS3SX YelIOBEKa C MPUPOTHOM CPesioil, O pOJIM XMMHH B MO3HAHUU ITUX 3aKOHOMEPHOCTEH;

MMO3HABATCJIbHBIC MOTHBBI, HAIPABJICHHBIEC Ha IIOJYUYCHUC HOBBIX 3HAaHUH 110 XHUMHH,
HEOOXOoauMBbIe s  OOBSCHEHHs HAOMIOJaeMbIX TMPOLECCOB U SIBICHUN, IO3HABATEIbHOM,
MH(OPMALIMOHHON W YUTATENbCKOM KYJIbTYPhl, B TOM YHUCJIE HABBIKOB CAMOCTOSTEIBLHOM pabOThI C
y4eOHBIMU TEKCTaMH, CIPABOYHON JIUTEpPaTypod, MAOCTYNHBIMH TEXHHYECKHMMH CpEICTBaMU
WH()OPMAIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOY4YeHUI0 M TMO3HaHUIO, JI0003HATENBHOCTh, TOTOBHOCTH M CIOCOOHOCTH K
caM00Opa30BaHMUIO, TPOEKTHOM M HCCIEIOBATEIHCKON JEATEIHHOCTH, K OCO3HAHHOMY BBIOOPY
HANPaBIEHHOCTU U YPOBHs 00yUYEHUS B JHajbHEHIIEM;

4) ¢opMupOBaHHUS KY.JIbTYPHI 310POBbS:

OCO3HAaHHE LIEHHOCTH >KM3HHU, OTBETCTBEHHOI'O OTHOLIEHHS K CBOEMY 3/I0pOBbIO, YCTAaHOBKHM Ha
310pOBBIN 00pa3 *KHU3HHU, OCO3HAHUE MOCIEICTBUIA M HENPHUITHE BPEAHBIX MPHUBBIYEK (YHOTpeOIeHus
aJIKOTOJIsl, HApKOTHUKOB, KypEeHMs), HEOOXOOUMOCTH COOJIOJAEHHUS TpaBuUi OE30MaCHOCTH IpHU
0OpalIeHnn ¢ XUMUYECKUMHU BEIIECTBAMH B OBITY U peaIbHOM KHU3HH;

5) Tpynosoro BocnuTanus:

MHTEpEC K MPAKTHYECKOMY U3ydeHHUIO Ipodeccuii ¥ Tpyaa pasIndHOrO POJa, YBAKEHUE K TPy
¥ pe3yIbTaTaM TPYAOBOH JIeATeNbHOCTH, B TOM YHCIIe HA OCHOBE IPHMEHEHNUs PEIMETHBIX 3HAHHIA MO
XUMHH, OCO3HAHHBIH BBIOOp MHAUBUIYAIbHON TPAaeKTOPUH IIPOAOJIKEHHs OOpa30BaHUS C YUETOM
JTMYHOCTHBIX HMHTEPECOB M CIOCOOHOCTH K XMMHM, OOIIECTBEHHBIX MHTEPECOB M MOTpeOHOCTEid,
ychemHoit npodeccHoOHaNbHON JeATeNLHOCTH M Pa3BUTHS HEOOXOAUMBIX YMEHHUH, TOTOBHOCTb
aJanTUPOBATHCA B MPO(ECCHOHANLHOMN Cpeje;

6) 3KoJ0rMYECKOro BOCIIMTAHMS:
3KOJIOTUYECKH 1eIeCO00pa3Hoe OTHOIIEHHE K MPUPOJIE KaK HCTOUHMKY JKH3HH Ha 3eMile, OCHOBE
eé CyIIeCTBOBAaHMS, TIOHUMAHHUE TIEHHOCTH 3/I0POBOTO M GE30MACHOT0 06pasa KH3HU, OTBETCTBEHHOE



OTHOILIEHHE K COOCTBEHHOMY (HU3MUECKOMY M IICUXHYECKOMY 3[0POBBIO, OCO3HAHHE ILIEHHOCTH
COOIOIeHNs TpaBUI OE€30IIaCHOrO IMOBEACHUS IpU paboTe C BEIIECTBAMH, a TAKXKE B CUTyalHsX,
YTPOKAIOIIUX 30POBBIO U KU3HU JIIOIEH;

CIIOCOOHOCTH NPUMEHATh 3HAHUS, MOJy4daeMble NPU W3YYEHUU XMMMHM, AJI PELIeHUs 3ajad,
CBSI3aHHBIX C OKPY’KAIOLIEH MPUPOAHON CPEOM, IUIsl TOBBILICHUS YPOBHS 3KOJOTUYECKOU KYJIBTYPBI,
OCO3HAHMS TJIOOATBHOTO XapakTepa SKOJOTMYECKUX MPoOJeM M MyTel MX pelieHHs! MOCPEaACTBOM
METOJOB XMMHH, DKOJIOTMYECKOTO MBIIUICHHS, YMEHUS PYKOBOJICTBOBAaTbCS MM B II03HABATEIBHOU,
KOMMYHHKATUBHON U COLIMAIIBHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATBI

B cocraBe MeTampeqMETHBIX PpE3yJbTAaTOB BBIICNAIOT 3HAYMMbBIE IS (HOPMHUPOBAHHUS
MUPOBO33peHUs O0LIeHAYYHbIC TOHSTUS (3aKOH, TEOPHs, IPUHIUI, TUII0TE3a, (DaKT, CUCTEMa, MPOILIECC,
OKCIEPUMEHT U JAPYTroe.), KOTOPbIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX NpenMeTax U
MO3BOJIAIOT Ha OCHOBE 3HAHUU M3 JTUX MPEeAMETOB (OPMUPOBATH MPEACTABICHHE O IIEIOCTHOMN
HAy4YHOM KapTUHE MHpA, U YHUBEPCAJIbHbIE yueOHbIE AeHCTBUS (IT03HABATE/IbHBIE, KOMMYHUKAaTUBHBIE,

PETyJIATUBHEIE), KOTOpBIE o0OecreunBaroT dbopMupoBanue TOTOBHOCTHU
K CAaMOCTOSITEJIbHOMY IIJIJAHUPOBAHUIO U OCYILIECTBICHUIO Y4EOHOH 1€ TENbHOCTH.

ITo3naBaTenbHbIC YHHBEPCAJbHbIC YUeOHbIC NeliCTBUSA
ba3oBble Jlornueckue 1eMcTBHA:

YMEHMS UCIOJIb30BaTh NPUEMBI JIOTHUECKOTO MBIIUICHHs IPU OCBOCHHWU 3HAHMN: PacKpbIBATH
CMBICII XMMHUYECKHUX MOHATUMN (BBIAEIATh UX XapaKTE€pPHbIE NMPU3HAKH, YCTAaHABIMBATh B3aUMOCBS3b C
JPYTUMH TOHATUSAMH), MCIIOJIb30BaTh MOHATUS Ul OOBSICHEHUS OTHENbHBIX (PAKTOB M SIBJICHUH,
BBIOMPATh OCHOBAHUS M KPUTEPUH IS KITACCH(PHUKAIINY XUMUYECKUX BEIECTB U XUMUYECKUX PEaKIHi,
yCTaHaBJIMBaTh NPUYMHHO-CJIEICTBEHHBIE CBA3M MEXAYy OOBEKTaMU H3yuY€HHs, CTPOUTH JIOTUYECKUE
paccyxaeHus (MHAYKTUBHbIE, IeyKTUBHbBIE, 10 aHAJIOTUHU), 1€7aTh BHIBOABI U 3aKIIOYECHMS,;

yMEHHE IMpPHUMEHATh B TMpolLlecCe IO3HAHUS NOHATUS (IpeAMETHbIE U MeTalpeAMETHBIE),
CUMBOJINYECKUE (3HAKOBbIE) MOJENIH, HCIHOJb3yeMble B XHMMHH, IpeoOpa3oBbIBATh IIUPOKO
OpUMEHseMble B XMMHUU MOJENbHBIE TNPEACTaBICHUS - XUMHYECKHH 3HaK (CHMBOJ 3JIEMEHTA),
XuMHu4ueckass GopMysia U ypaBHEHHUE XMMHUYECKON peakluu - MpHU PelIeHUH y4eOHO-IT03HABATEIbHbIX
3a1a4, ¢ Y4YETOM OTHUX MOJEIBHBIX IPEACTABICHUM BBIABIATH M XapaKTEPU30BaTb CYLICCTBEHHBIE
NPU3HAKU M3YyYaeMbIX OOBEKTOB - XMMHUYECKHX BEIIECTB U XMMUYECKUX PEAKIUI, BBIABIATH 00IIME
3aKOHOMEPHOCTH, NPUYUHHO-CIICIACTBEHHBIE CBA3UM M IPOTUBOPEYMS B M3y4aeMbIX IIpoLeccax U
SABJICHUSIX.

ba3zoBble uccienoBarejbckue 1eHCTBYS.

YMEHHME HCIOJb30BaTh MOCTABICHHBIE BOMPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHUSA, A TAKXKE B
KayecTBe OCHOBBI A1 (OPMUPOBAHMSI TUNOTE3bl MO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CyXICHU;

OpUOOpETEeHUE OMbITa M0 I[UIAHHPOBAHHWIO, OPTaHHW3al[Md W TPOBENCHUI0 YYCHUYECKUX
SKCTIEPUMEHTOB, YMEHHE HaOII0JaTh 3a XOJOM IIPOIecca, CaMOCTOSTEIBRHO IPOTHO3UPOBATH €ro
pe3ynbTar, (GopMyIupoBaTh OOOOIIEHHS ¥ BBIBOABI IO pe3ylbTaTaM MPOBEAEHHOTO OIBITA,
WCCJIEIOBAHMS, COCTABIIATh OTYET O MPOICTaHHOM padoTe .

Padora ¢ nndopmanmeii:

yMEHHE BbIOMpATh, AHAJTU3UPOBATh W HHTEPIPETUPOBATh HMH(OPMALIMIO Pa3IMYHBIX BUIOB U
dopM mpesacTaBieHUs, MOIY4YaeMYyI0 M3 Pa3HbIX HCTOYHHMKOB (HAy4YHO-TIOMYJISIpHAs JHUTEpaTypa
XUMHYECKOTO COJIEp>KaHus, CIpaBOYHbIE MOCOOMs, pecypchl VHTepHETa), KPUTUYECKU OLIEHUBATh
IPOTHBOPEUYMBYIO U HEJOCTOBEPHYIO HH(POPMAILIUIO;

yMEHHE MPUMEHSTh pa3InyHble METOJbl M 3alpoChl MpH MOUCKEe U 0TOOpe MHbOpMauuu U
COOTBETCTBYIOIUX JIaHHBIX, HEOOXOJMMBIX JUIsI BBIMOJHEHHsS Y4YeOHBIX W IO3HABAaTEJIbHBIX 3a/1ad
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OTpEeNeNEHHOTO THIA, NPHOOPETEHHE OmbiTa B OOJACTH HCIOJB30BaHUS HMH(POPMAIIMOHHO-
KOMMYHHKATHBHBIX TEXHOJOTHH, OBIAJCHHE KYyJIbTYpPOH AaKTHBHOTO WCIOJIB30BAHUS Pa3THYHBIX
MIOUCKOBBIX CHCTEM, CAMOCTOSTEIIFHO BBIOMPATh ONTHMAIBHYIO (hOpMY MpencTaBieHus] HHPOPMAaIUHN 1
WUTIOCTPUPOBATh pEIIacMbie 3a/1aud HECIOXHBIMH CXEMaMH, JuarpaMMaMu, IPYyTUMH (GopMaMu
rpaduKu U UX KOMOMHAIUSIMH,

YMEHHE HCIOJIb30BaTh M AHAJIM3MPOBAaTh B TMpOLECCe YYEOHOH |  HCCIIEIOBATENILCKOM
JEeSITeIPHOCTH WH(POPMALIMIO O BIUSHUHM MPOMBIILICHHOCTH, CEIBCKOTO XO3SHUCTBA M TPAHCIOpPTa Ha
COCTOSIHUE OKPY KAroIIei MPUPOIHON CPEIbI.

KoMMyHMKaTHUBHbIE YHUBEPCAJbHbIE Y4eOHbIe 1eiCTBUSA:

YMEHHE 3aJlaBaTh BOMPOCHI (B X0j€ Auanora u (WJIM) ITUCKYCCHH) IO CYIIECTBY OOCY>KIaeMOu
TeMBI, (HOPMYJIHPOBATH CBOU MPEIOKEHHSI OTHOCUTEIHHO BBITIOJIHEHUSI IPEATIOKEHHOM 3a/1a4;

HpI/IO6peTCHI/Ie OIIbITa MNPE3CHTALMU PC3YJIbTATOB BbIINOJIHCHUA XUMHYCCKOI'0 SKCIICPHUMCHTA
(;1abopaTtopHOro ombITa, J1a0OPaTOPHOM pabOThl MO HCCIEIOBAHUIO CBOMCTB BELIECTB, Y4eOHOTO
IIPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOW CO CBEPCTHUKAMHU IMO3HABATEIIbHON M MCCIEI0BATEIbCKOU
JEeSITeIbHOCTH TpPH PEIICHHHM BO3HHKAIOIIMX MpOoOJeM Ha OCHOBE ydéTa OOIIMX HWHTEPECOB U
coriacoBaHusi Mo3uiui (0OCYXKAeHHs, OOMEH MHEHHSIMH, «MO3TOBBIE INTYPMbD), KOOpPIUHAIUS
COBMECTHBIX JICHCTBUH, ONpPEICICHHE KPUTEPHEB IO OIEHKE KadecTBa BBHIMIOJHEHHOW pabOTHl U

ApyTHe);

PeryasiTuBHble yHUBepcaJbHbIe y4eOHbIe 1eiiCTBUS:

YMEHHE CaMOCTOATEIBHO ONPENENATh LN JEATCIBHOCTH, IJIaHUPOBaTh, OCYIECTBIIATH,
KOHTPOJIMPOBATh M MPH HEOOXOAWMOCTH KOPPEKTUPOBATH CBOIO NIESATEIBLHOCTH, BEIOMpATh Hambojee
3¢ deKTUBHBIE CIIOCOOB! PELIeHHs YyYeOHbIX M IO3HABaTENIbHBIX 33/1a4, CAMOCTOATEIbHO COCTABIAThH
WIM KOPPEKTHPOBATh IPEMIOKECHHBIM aJITOPUTM JCHMCTBUN IIPU BBIIOJIHEHUM 33JaHUN C YYETOM
IOJYy4YeHHUsT HOBBIX 3HaHUM 00 wH3ydyaeMblX OOBEKTaX - BEIIECTBAX W pEaKLUUAX, OLICHUBAThH
COOTBETCTBHUE IOJIYYEHHOI'O Pe3yJibTaTa 3asBJICHHOM II€JIM, YMEHUE HMCIOJIb30BaTh U aHAIU3UPOBATh
KOHTEKCTBI, ITPEJIaracMble B YCJIOBUH 33 JaHUM.

INPEAMETHBIE PE3YJIbTATbBI

B cocraBe mpenMETHBIX ~pe3yJabTaTOB IO OCBOEHHIO  O0SA3aTEIBHOTO  COJAEpIKaHUS,
YCTAHOBJICHHOT'O JIaHHOH (esiepaibHOl paboueil mporpaMMoi, BBIJIESIOT: OCBOCHHBIE 00yYarOIUMUCS
Hay4yHbIE€ 3HaAHUs, YMEHUS U CIIOCOOBI JEeHCTBUH, cienuuueckue JUisl MpeIMeTHON obnactu «XuMHus»,
BUJBI JEATEIBHOCTH MO TOJIYYEHUIO HOBOTO 3HAHMs, €ro HHTEpHpeTaluu, MpeoOpa3oBaHUIO U
NPUMEHEHHUIO B Pa3JIMUHbIX YUEOHBIX U HOBBIX CUTYaIUsX.

K koHIy o0ydenus B 8 kj1acce mpeIMeTHbIe pe3ybTaThl HA 0230BOM YPOBHE JTOJKHBI OTpaXaThb
c(OpMUPOBAHHOCTH Y 00yUaIOIIUXCsS YMEHUI:

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKUX :aTOM, MOJEKYJa, XMMHUECKUN SJIEMEHT, MPOCTOe
BEII[ECTBO, CJIOKHOE BEIIECTBO, CMECh (OJHOPOJIHAS M HEOJHOPOJHAS), BAJICHTHOCTh, OTHOCUTEIbHAS
aTOMHass W MOJEKYJsSpHAash Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca, MaccoBasi OIS
XUMHYECKOTO JJIEMEHTa B COCIWHEHHH, MOJSIPHBIA OOBEM, OKCHI, KHCJIOTa, OCHOBAHHUE, COJb,
ANEKTPOOTPUIATENILHOCTD, CTENEeHb OKHCIEHUS, XMUMHUYECKas peakius, KiIacCH(PHUKaIUs peakiuid:
peaKIu COCNUHEHMsI, PEaKIMU PA3JIO0KEHUS, PEaKIUH 3aMEIICHUs, PEeakIuu OOMEHa, HK30- WU
SHAOTEPMHUYECKHUE PEAKIUU, TEIIoBOH A(P(EKT peakiuu, siApO aroma, SJICKTPOHHBIM CIOW aToma,
aTOMHasi OpOHTallb, paUyC aToMa, XMMHUYECKasi CBS3b, MOJIAPHAS M HEIMOJISIpHAsT KOBAJICHTHAS CBS3b,
WOHHAS CBSI3b, MOH, KATHOH, aHHOH, PacTBOP, MAacCoBasi J0Js BellecTBa (MIPOLIEHTHAS KOHIICHTpAIus) B
pacTtBope;
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WJUTFOCTPUPOBATH B3aMOCBSA3b OCHOBHBIX XUMUYECKUX NOHATUI U IPUMEHATh 3TH HOHSITHS IPU
ONMCAHUU BELIECTB U UX MPEBPAILCHU;

UCIIOJIb30BaTh XHMUYECKYI0 CHMBOJHMKY JUIsl COCTaBiieHUS (OpMyJNl BEIIECTB U YpaBHEHHI
XUMHYECKHUX PEAKIUI;

OTIpEEIATh BAJICHTHOCTh ATOMOB JJIEMEHTOB B OMHApPHBIX COCIUHEHHSX, CTEIEHb OKHCIICHUS
DJIEMEHTOB B OWHApHBIX COCAMHCHHSX, NPUHAIICIKHOCTh BEIIECTB K OINPEACIEHHOMY Kiaccy
coequHeHU mo ¢dopMyliaM, BUJ XUMHYECKOW CBs3M (KOBaJCHTHAas W WOHHAsl) B HEOPraHMYECKHUX
COCIMHECHUSIX;

packpbiBaTh cmblca [lepunoauyeckoro 3akona .M. MenaeneeBa: 1eMOHCTpUPOBATh IOHUMAaHUE
MEPUOJNYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKUX AJIEMEHTOB OT HX MOJ0XeHus B Ilepuoanueckoit
CHUCTEME, 3aKOHOB COXPAHEHUS MAacChl BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOIO
y4€HUs, 3aKOHa ABOrajpo;

ONMCHIBATh W XapaKTepu3oBaTh TabnuyHyro ¢opmy llepuoanueckoil cUCTEMBl XUMHYECKHX
AJIEMEHTOB: pa3jMyaTh IOHATHS «riaBHas noarpynna (A-rpynma)» u «mnobounas noarpymnmna (b-
rpynmna)», Maible U OoJbllihe MEPUOAbl, COOTHOCHUTh O0OO3HAYEHHUS, KOTOPbIE MMEIOTCS B TaOJIHIle
«Ilepuogmueckas cucrema xumuueckux odnemenroB .M. MenzaeneeBa» €  4YHCIOBBIMHU
XapaKTePUCTHKAMU CTPOCHUS aTOMOB XMMHYECKUX 3JIEMEHTOB (COCTaB W 3apsn siipa, oOluee Yucio
AJIEKTPOHOB U PACIpeIeTICHUE UX M0 AJIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIUPOBATH XUMUYECKUE DJIEMEHThI, HEOPIraHUYECKUE BEIIECTBA, XUMHUYECKUE PEaAKIIHH
(T10 9HCITy ¥ COCTaBYy YYaCTBYIOIIUX B PEAKIIUU BEIIECCTB, IO TEIUIOBOMY (D (DEKTY);

XapakTepu30BaTh (OMHUCHIBATh) OOIME XUMHUYECKHE CBONCTBA BEIIECTB PA3IMYHBIX KIIACCOB,
MOATBEPK/JAsi OINHUCAHME NPUMEPAMH MOJCKYJSIPHBIX YpPaBHEHUH COOTBETCTBYIOIIUX XHUMHYECKUX
pEaKIN;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HX KAa4eCTBEHHOTO COCTaBa,
BO3MOKHOCTH IIPOTEKAHUS XUMUYECKUX MPEBPALIEHUN B PA3JIMYHBIX YCIOBUSX;

BBIYUCIISITH OTHOCHTEIIBHYIO MOJICKYJIIPHYIO M MOJISPHYIO MacChl BEIIECTB, MAacCCOBYIO JIOJIIO
XUMHYECKOT0 3JIEMEHTa 10 (popMyJie COeIUMHEHHUS, MACCOBYIO JOJIO BEIIECTBA B PaCTBOPE, MPOBOIUTH
pacy€THI 10 YPABHEHUIO XMMUYECKON PEeaKInu;

MPUMEHATH OCHOBHBIE ONEPALUM MBICTUTEIBHON NEATEIbHOCTU - aHAJIM3 U CUHTE3, CPAaBHEHMUE,
0000111eHIE, CUCTeMAaTU3aIuio, KIacCU(UKAINIO, BBISIBJICHUE MPUUYNHHO-CIICICTBEHHBIX CBSI3CH - ISt
W3YUYEHUsl CBOMCTB BEIIECTB M XUMHUYECKHUX PEaKLMi, €CTECTBEHHO-HAYYHbIE METO/bl MO3HAHUS -
HaOJII0ZICHUE, U3MEPEHUE, MOJICTTUPOBAHUE, SKCIIEPUMEHT (peabHbIN U MBICJICHHBIN );

CJIeIOBaTh MpaBUIIaM MOJB30BaHUS XUMHUYECKOU MOCY0M U TabopaTOpHBIM 000pyIOBaHUEM, a
TaK)Ke TpaBuiIaM OOpalleHusi C BEHIECTBAMU B COOTBETCTBUM C WHCTPYKIHUSIMH TIO BBITIOJIHEHUIO
71a00paTOPHBIX XUMUYECKUX OIBITOB MO MOJIYYSHHUIO U COOMPAHHIO Ta3000pa3HbIX BEMIECTB (BOAOPOIa
U KHCIIOpOJa), MPHUTOTOBJIECHUIO PAcTBOPOB C OIpeneIEHHON MacCcOBOM J0ie pacTBOPEHHOTO
BEILIECTBA, IJIAHUPOBATh M TMPOBOAWTH XMMHUYECKHE SKCIEPUMEHTHI 0 PACIO3HABAHUIO PACTBOPOB
IIEJIOYEH M KUCIIOT € TIOMOIIbI0 MHANKATOPOB (JTaKMyc, peHoI(TalenH, METUIIOPAHXK U APYTHE).

K koHIy 00ydeHus B 9 kjacce mpeIMeTHbIE pe3ybTaThl Ha 0A30BOM YPOBHE JIOJKHBI OTpaXaThb
c(OpMUPOBAHHOCTH Y 00yYaIOIIUXCSl YMEHUI:

pacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX NOHATHNA: XMMHUYECKUN DJIEMEHT, aTOM, MOJIEKYyJa,
WOH, KaTHOH, aHUOH, ITPOCTOE BEILIECTBO, CJIOKHOE BELIECTBO, BAJICHTHOCTD, 3JIEKTPOOTPHULIATEIILHOCTb,
CTETEeHb OKHUCIICHUS, XUMHUYECKasi peakilsi, XUMHUYECKasi CBSA3b, TEIUIOBOM >(PQEeKT peakuuu, MoJb,
MOJIIpHBIA O00BEM, pPAcCTBOP, JJIEKTPOJIMUTHI, HEIIEKTPOJIUTHI, AJIEKTPOIUTUYECKAsT UCCOLMALINS,
peaknMu HOHHOro OOMEHa, KaTalu3aTop, XMMHUYECKOe paBHOBEcHE, oOpaTHMble W HeoOpaTUMbIe
peaKkuuu, OKUCIUTEIbHO-BOCCTAHOBUTENbHbBIE PEAKIUH, OKHCIUTENb, BOCCTAHOBUTENb, OKUCICHHE U
BOCCTaHOBJICHHE, aJUIOTPOIuUs, aM(OTEepHOCTb, XHMHYECKas CBs3b (KOBaJEHTHas, HWOHHas,
MeTaJlJIN4ecKast), KpUCTaJUIMuecKas peléTKa, KOppO3Hs METaIOB, CILJIaBbl, CKOPOCTb XUMHUYECKOM
peakuuu, npeaensHo nomyctumas konuentpanus [1/IK Bemectsa;

WUTIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XUMUYECKUX MOHATUN U MPUMEHSATH 3TU MOHATHS IPU
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OINMCAHNU BELIECTB U UX NIPEBPALLECHUM;

UCTIOJIb30BAaTh XMMHYECKYI0 CHMBOJIMKY MJISi COCTaBJICHHS (OPMYJ BEUIECTB W ypaBHEHHM
XUMHYECKHUX PEaKIIUi;

ONpEAENATh BAJICHTHOCTb U CTENEHb OKHUCIIEHUS XMMHMUYECKHUX D3JIEMEHTOB B COSAMHEHUSX
Pa3JIMYHOI0 COCTaBa, IPUHAJIEKHOCTh BELIECTB K ONpPEIeIEHHOMY KJIacCy COeAMHEHUH 1o popmyiam,
BUJ| XMMUYECKOW CBSI3U (KOBAJEHTHAs, MOHHAs, METAJUIMUECKAas) B HEOPraHWYECKUX COCIUHEHMSX,
3apsil MOHA [0 XUMHMYEecKoW ¢opMysie, XapakTep cpellbl B BOJIHBIX pacTBOpaX HEOPraHUYECKHUX
COCIMHEHUH, TUII KPUCTAIINYECKON PEIIETKY KOHKPETHOTO BELIECTBA;

packpbiBaTh cmblca Ilepuonmyeckoro 3axona J[.MI. MenneneeBa M JEMOHCTPUPOBATH €ro
NOHMMaHHWE: OINHUCBIBATh M XapakTepu3zoBaTh TabnauuHyo ¢Gopmy Ilepuonmueckoil cucTembl
XMMHUYECKHX O3JIEMEHTOB: pa3ivuyaTh IOHATUS «IJIaBHas mnoarpynmna (A-rpynma)» M «1oOodHas
noarpymnna (b-rpynma)y, Manbie u 60JbIIME IEPHOABI, COOTHOCUTH 0003HAYCHHS, KOTOPBIE UMEIOTCS B
HEpUOINYECKOM TabuIle, C YUCIIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS] ATOMOB XUMUYECKUX 3JIEMEHTOB
(cocTaB M 3apsa sApa, oOllee YUCIIO 3JIEKTPOHOB U PACHPEIECICHHUE MX IO 3JIEKTPOHHBIM CIIOSIM),
O0BSICHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHHUU CBOWCTB 3JIEMEHTOB M UX COCIMHEHMH B Ipejenax
MaJibIX [EPUOJIOB U IVIaBHBIX MOATPYIII C YYETOM CTPOCHUSI UX aTOMOB;

KJIaccu(uIUpOBaTh XUMHUECKUE HJIEMEHTHI, HEOPraHMYECKHE BEIEeCTBA, XUMUYECKUE PEAKIINU
(Mo YMCIy M COCTaBY YYacTBYIOIIMX B PEAKIHMU BEIIECTB, MO TETUIOBOMY 3P QEKTy, 0 M3MEHEHHUIO
CTETEHEH OKUCIIEHUS! XUMHUYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME W CHenu(UIECKHEe XMMUYECKHE CBOWCTBA TPOCTHIX H
CJIOXKHBIX BELIECTB, IMOATBEP)KAAs ONMCAHHUE IPUMEPAMU MOJIEKYJSPHBIX W HOHHBIX YpPaBHEHUN
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUII;

COCTaBJIATh YPAaBHEHHUS JIEKTPOJIUTHUECKON JUCCOLMALMU KUCIIOT, IEI0YEH U COJIEH, MOIHbIE U
COKpaIIEHHBIC ypaBHEHHsI pPEaKUWid HOHHOTO OOMEHa, ypaBHEHHs pEaKUWi, MOATBEP KIAOIINX
CYILLIECTBOBaHHME F€HETHUECKOM CBSA3U MEX/y BEILIECTBAMU PA3JIMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMI TOCPEACTBOM COCTaBICHUS
3JIEKTPOHHOTO OajlaHca 3TUX PEAKIIHA;

IIPOrHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOEHMSI, BO3MOKHOCTH IPOTEKAHUS
XMMHUYECKHX IPEBPAIICHNN B Pa3IMUHBIX YCIOBHSX;

BBIUHCIISTH OTHOCHUTEIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEILECTB, MAacCOBYIO JOJIO
XMMHUYECKOT0 3JIEMEHTa Mo (popMyJie COeTUHEHNs, MaCCOBYIO JOJIIO BEIIECTBA B PaCTBOPE, POBOJIUTH
pacuéThl 10 YpaBHEHUIO XUMUUYECKOM peakluu;

coOuro/1aTh MpaBUiIa MOJIb30BAHUS XUMHUECKOW MOCYJON M J1abOpaTOpHBIM 00OpYAOBaHHEM, a
TaK)Ke NpaBWja OOpalleHUsi C BEIIECTBAMU B COOTBETCTBHM C HHCTPYKLUMSIMH I10 BBIOJIHEHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB I10 MOJYYEHHIO U COOMPaHMIO Ia3000pa3HbIX BEIIECTB (aMMHaKa
U YTJIEKUCIIOTO Ta3a);

IIPOBOAMTH PEAaKLUH, MOATBEPKAAIOIINE KAYECTBEHHBIM COCTaB  pA3JIUYHBIX  BEILIECTB:
pacro3HaBaTh OMBITHBIM MyTEM XJIOPHUI-, OpPOMUI-, HOAUI-, KapOoHaT-, Ppocdar-, cumkar-, cynbdar-,
TUAPOKCUA-UOHBI, KaTHOHBl aMMOHHMSI M HMOHBI M3YyYEHHBIX METAJUIOB, NPUCYTCTBYIOLIUE B BOJHBIX
pacTBOpax HEOPraHMYECKHUX BEIIECTB;

IPUMEHSTh OCHOBHBIE OIEpPAL[UM MBICIUTENIBHON EATENbHOCTH - aHAJIU3 U CUHTE3, CPaBHEHHUE,
0000111eHIe, CUCTEMATU3AIINIO, BBISIBICHHE MPUYUHHO-CIIEICTBEHHBIX CBA3EH - NIl U3yUeHUs] CBOWCTB
BEIIECTB M XUMMUYECKHX pEaKIMif, €CTECTBEHHO - Hay4YHbIE METOJAbl IMO3HAHMSA - HAONIOJIEHHE,
U3MepeHHne, MOIETUPOBAaHNE, SKCIIEPUMEHT (peaJIbHbIN U MBICIIEHHBIH).
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TEMATHYECKOE IINIAHUPOBAHHUE

8 KJIACC

HanmenoBanne pa3aciioB

KomunuectBo

€CTECTBO3HAHUS U
[MPaKTUYECKOU
e TEIbBHOCTH YeJI0BEKa

XUMUS B CUCTEME HayK.

Tena u BemecTBa. u3ndeckue CBONCTBA
BEIIECTB. ArperaTHOE COCTOSIHUE BEILIECTB.
[TonsiTre 0 MeTOAAaX MO3HAHUS B XUMUH. UHNCTHIE
BemiecTBa u cMecu. CriocoObl pa3/iesieHust cMecei.
Xumuueckuit IKcnepumenm:

/[emoncmpayuu:

3HAKOMCTBO C XUMUYECKOH MOCY/I0M, C
[paBuJIaMy pabOTHI B JIAOOPATOPUH U IIPHEMAMHU
oOpaliieHus ¢ 1abopaTOpHBIM 000pYA0BaHUEM.
dusnyeckue cBoNCTBa 00pa30B HEOPraHUYECKUX
BEIIECTB - METAJIJIOB U HEMETAIIJIOB.

Crioco0nl pazzaenenus cmecei (GuiabTpoBaHue,
BHINIApYBAHUE, TUCTUILIALNSA, XpoMaTorpadusi).

Ne n/mt U TeM y4eOHOTo YACOB ConepxaHnue 00y4eHUs OcCHOBHBIE BU/IbI JESITETLHOCTH 00YyYaIOLIIXCS
npeaMeTra
Pasznea 1. [lepBoHavaibHble XMMUYECKHE MOHATHS
1.1 Xumus - BaxkHas o0J1acThb 5 [Ipenmer xumuu. Poib XuMUM B )KU3HU Y€JIOBEKA. |PacKphIBaTh CMBICI M3y4aeMbIX MOHSATUH.

PackpbIBaTh poJIb XUMHH B IIPUPOJIE U KU3HU
4EJIOBEKA, €€ CBS3b C IPYTUMHU HAYKAMHU.
Pas3nnyarh YUCTHIE BEIIECTBA U CMECH;
OJIHOPOJHBIE U HEOJAHOPOAHBIE CMeCH. Paznnyars
(u3nyeCKre 1 XUMHUYECKHUE SIBJIICHUS.

CnenoBaTp aJlrOpuTMaM UCIIOJIb30BAHUS
HKCIIEPUMEHTAJIBHBIX METOJOB - HAOIIOAEHUS U
bKcriepuMeHnTa. Habuto1aTh 1 OnuchIBaTh OObEKTHI
[IpY NIPOBEJICHUU JIEMOHCTpAUil U 1a00PATOPHBIX
OTIBITOB MO U3YYEHHIO (PU3NYECKHX CBOMCTB
BEILIECTB, CIIOCOOOB pa3JelICHHUs] CMECEH BEIIECTB.
[IpoBOAUTE XUMHUYECKUI DKCIIEPUMEHT IIPU
paszneneHun cMecel (Ha MpuMepe OYUCTKU
[MOBAPEHHOM COJIN) B X071
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VlabopamopHvlie onvimul:

l3yuenue u onucanue GU3NIECKUX CBOMCTB
00pa3110B HEOPTaHUYECKUX BEIECTB.

l3yuenue crocoOoB paszeneHus cMecei (¢
[MOMOIIbI0 MAarHUTA).

I Ipakmuyeckue pabomul:

No 1. [IpaBuinia paboThI B J1aOOpATOPUHU U PUEMBI
oOpartieHus ¢ 1abopaTopHbIM 000PYAOBaHUEM.
No 2. Pa3nenenue cMecei (Ha mpuMepe OUYUCTKH
[HOBapEHHOM COJIN)

npakTudeckoit padoTsl Ne 2. CiieoBaTh mpaBuiIaM
[10JIb30BAHUS XUMHUECKOH MOCy 101 U
mabopaTopHBIM 000PYIOBAHUEM, & TAKKE
paBuiiaM oOpalleHusi C XUMUYECKUMU
BEILECTBAMH B COOTBETCTBUM C MHCTPYKIIMEH MPHU
BBITIOJITHCHUH MPAKTHIECKOW padoThl Ne 1.
BricTpauBath pa3BEPHYThIE IMCbMEHHBIE U
YCTHBIE OTBETHI C OMIOPON HAa HHPOPMAITUIO U3
y4eOHMKA U CITPABOYHBIX MaTEpUaIOB, TPAaMOTHO
MCII0JIb30BAaTh U3YUYEHHBIN MOHATUIHBIN anmapaT
Kypca XUMHH

1.2.

BerectBa 1 XUMHYECKHE
peaxiuu

15

ATOMBI U MOJIEKYJIbI. XUMUYECKUE DIIEMEHTHI.
CHMBOJIBI XUMHYECKUX DJIIEMEHTOB. HpOCTBIe u
CJIOHBIE BeIecTBa. ATOMHO-MOJIEKYJIIPHOE
y4€eHHUE.

Xumuueckasi hpopMyna. BaJeHTHOCTh aTOMOB
XUMHYECKHUX DIIEMEHTOB. 3aKOH ITOCTOSHCTBA
cocTaBa BeuecTB. OTHOCUTEIbHASI AaTOMHAs Macca.
OTHOCUTENBHAs MOJIEKYJIsIpHasi Macca. MaccoBast
T0JIsI XUMUYECKOTO 3JIEMEHTA B COEIMHEHUH.

OmnpenensaTs NPU3HAKU XUMHUECKUX PEaKIIHid,
yCIOBHS UX NMpoTeKaHus. OOBSCHATD CYITHOCTh
(bu3MYECKUX U XUMHUYECKUX SIBJICHUN C TOYKU
3pEHUSI AaTOMHO-MOJIEKYJIIPHOTO YUCHHS.
KnaccuduiupoBaTs XUMUYECKUE peakiuu (TIo
YICITY U COCTaBYy pearupyromux U o0pa3yromuxcs
BECILIECTB).

CocraBnatb GopMyIibl OMHAPHBIX BEIIECTB IO
BAJICHTHOCTH M ONIPEAEIIATh BAJIEHTHOCTD 10
(dbopmyiaM BEIECTB.
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KonnuectBo BeniectBa. Mosib. Moisipaast Macca.
B3anMOCBS3b KOJIMYECTBA, MACCHI U YHCIIA
CTPYKTYPHBIX €IMHUII BemecTBa. Pacuérel mo
dbopMyliaM XUMHUYECKUX COSTMHECHUN.
duznuecKre 1 XMMUUIECKHE SIBJICHUSI.
XuMuyeckas peakuyst U €€ Npu3Haku. 3aKoH
COXpaHEHHUS MacChl BEIIECTB. XUMHUUCCKHUE
YpaBHEHUS.

Kaccudukanmsi XaMUYECKHX peaKIni
(coenuHeHus, pa3oKeHUs, 3aMeIICHUsI, 0OMEHA).
Xumuueckuii IKCcnepumenm:

V{emoncmpayuu.

dusznyeckue cBONCTBa 00pa30B HEOPraHUYECKUX
BEILIECTB - METANIOB U HEMETAJLIOB.

OO0pa3iibl BENIECTB KOJTUYECTBOM | MOJIb.
dusznyeckue sBieHus (TIaBJICHHE BOCKA, TasHIE
7bJ1a, pacTUpaHUe caxapa B CTyNKe, KUTICHUE 1
KOHJICHCAIIHUS BOJIBI).

Xumudeckue siBjieHus (ropeHue CBeYH,
[TPOKAJIMBAaHUE METHOMN MPOBOJIOKH,
B3aUMOJICHCTBUE COJIbI MJIM MEJIa C COJITHOM
KHCITIOTOH).

Ha6mroenne mpu3HakoB MPOTEKAHUS

PaccTaBisaTh KOAQGUIUEHTH! B YPAaBHEHUAX
XUMUYEeCKHX peakiuii. HabironaTe 1 onuckiBaTh
00BEKTHI IIPU MPOBEJCHUN AEMOHCTPALUHN U
abopPaTOPHBIX OTBITOB.

[IpoBOIUTH BBIYMCIIEHUS 110 GOPMYIaM
XUMHUYECKUX COEAUHEHUN U YPaBHEHUSAM
XMMHYECKHUX peakuui. [IpuMeHaTs ectecTBEHHO-
Hay4yHbIE METO/IbI I03HaHUS (B TOM 4HCIIe
Ha0JII01eHNE, MOJIETIMPOBAHUE, SKCIIEPUMEHT U
OCHOBHBIE OIIEPALIUU MBICITUTEIbHOM
NesATeTLHOCTH (CpaBHEHHE, KITaCCH(pUKALIH )
BricTpanBaTh pa3BEPHYThIE IUCEMEHHBIE U
YCTHBIE OTBETHI C OMOPOW Ha HH(OPMAIIHIO U3
y4eOHMKA U CIIPAaBOYHBIX MaTEpPHaIOB, IPAaMOTHO
MCIIOJIB30BaTh N3YYEHHBIN OHATUIHBIN anapaT
Kypca XUMHUHU
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XUMHUYECKHX PeaKiuii (pa3ioxeHue caxapa,
B3aUMOJICVCTBUE CEPHON KUCIIOTHI C XJIOPUIOM
Oapusi, MOTy4YEHHE U Pa3I0KEeHHUE THAPOKCHIA
menu (II) npu HarpeBaHuu, B3auMOAEHCTBHE
bkesesa ¢ pactBopoM cosid Meau (I1). OnbIThl,
WJUTIOCTPUPYIOLINE 3aKOH COXPAaHEHMSI MACCHI.
Vlabopamophwvie onvimol: Co31aHue MOJICIICH
MOJIEKYI (IIapOCTEPIKHEBBIX ).

Onucanmne GU3NYecKuX CBOMCTB 00pa3iioB
HEOpPraHUYECKUX BEILECTB - METAUIOB U
HEMETAIJIOB.

HaOnronenue ¢puzndeckux (IIaBjaeHUE BOCKaA,
TasHUE JIbJIa) U XUMUUECKHUX (TOpEHUE CBEYH,
MPOKAJIMBaHNE MEIHOM MPOBOJIOKH) SIBICHUH.
Habiro1eHue 1 onucaHue MpU3HaKoB IPOTEKAaHUS
XUMUYECKUX PEAKIUN Pa3HbIX TUIIOB.
Bvruucnenus.:

OTHOCUTEJIBHON MOJIEKYJIIPHON MacChl BELIECTB,
MOJIIPHOM Macchl, Macchl BEIIECTB, MAacChl U
KOJIMYECTBA BEIIECTBA; MACCOBOM J0JIH
XUMHUYECKOI0 2JIEMEHTA 10 (hopMyJie COeTUHEHNUS;
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Pa3znen 2. BaxxHelinue npeacTaBuTe/ i HEOPraHUYeCKUX BellecTB

2.1

Bo3nyx. Kucnopog.
[TousTre 00 oKcHIax

6

Bo3ayx - cmech ra3zoB. CoctaB Bo3ayxa. Kucnopon
- 3JIEMEHT U IIpocToe BemlecTBo. Haxoxaenue
KHCJIOPOJIa B IPUPO/IE, PU3HUCSCKUE M XUMHUUCCKHE
cBoiicTBa (peakuuu ropenust). OKCUIbIL.
[[pumenenue kuciopoaa. CriocoOb! OTyYeHUS
KHCIIOPO/1a B JTA0OPATOPUU U MPOMBITINICHHOCTH.
Kpyrosopot kuciopoaa B npupojie. O30H -
QUTOTPOTTHASI MOAM(PHUKAIUS KACIOPOIa.
TernnoBoii 3 PekT XUMUIECKON peaKInu,
TEPMOXUMHYECKUE YPABHEHHUS, K30~ 1
HHIO0TEPMUYECKHE peaKIuu. TOIINBO: yroib U
MEeTaH. 3arpsi3HEHUE BO3/lyXa, YCUIICHUE
MapHUKOBOTO AP eKTa, pa3pyluIeHre 030HOBOTO
CII0S.

Xumuyeckuii Ikcnepumenm:

/[emoncmpayuu:

KadecTBeHHOE OmpeieNieHne COACpIKaHUS
KHCIIOPOJIa B BO3/1yX€E

[lomyuenue, coOupanue, pacro3HaBaHUE U
M3y4eHHEe CBOICTB Kucnopoaa. Habmonenue
B3aUMOJICHCTBUS BEIIECTB C KHCIOPOJIOM U
YCJIOBHSI BOBHUKHOBEHUS U IPEKPAIICHUS TOPEHUS
(moxkapa).

JlabopamopHulil onvim:

O3HaKoMJIEHUE C 00pa3liaMi OKCHJIOB U OTIMCAaHUE
X CBOMCTB.

lcronb30BaTh XUMUYECKYHO CUMBOJIUKY JUIS
coCTaBJIEHUS (POPMYJI BEIIECTB, MOJICKYJISIPHBIX
YpaBHEHHH XMMHUYECKUX peakLuil ¢ yuacTuem
KHCII0poia. XapaKkTepu30BaTh (OMUCHIBATh) COCTaB
BO31yXa, PU3NYECKUE U XMMUYECKHE CBOWCTBA
KHCJIOPO/a, CIIOCOOBI €T0 MOMyYSHHs, IPUMEHEHNE
1 3HAU€HHE B IPUPOJIE U JKU3HU YEJIOBEKa.
CpaBHHBATh peaKkIuy TOPEHUS U MEJIEHHOTO
OKHUCIICHHS.

OOBSACHATH CYITHOCTH SKOJIOTUYECKHUX MPOOIIEM,
CBSI3aHHBIX C 3arpsi3HEHUEM BO3yXa.

CnenoBate npaBuiiaM 6e30nacHoil paboThI B
nabopaToOpUy PU UCTIONB30BaHUN XUMHYECKON
ocy/ibl 1 000PYJJOBaHUS, a TAKXKE IPAaBUIAM
0OpalleHus: ¢ TOPIOYMMHU BEIIIECTBAMH.
[1naHupoBaTh U OCYIIECTBIATH HA IPAKTUKE
XUMHYECKHE SKCIIEPUMEHTBHI, TPOBOIUTH
HaOJII0ICHNS, JIeNIaTh BBIBOJIBI IO pe3yJIbTaTaM
DKCTIEpUMEHTA

[IpY IPOBEIEHNH Ja00paTOPHBIX OIBITOB U
[PAKTUYECKON pabOTHI.

BbIUnCIIATE KOJMYECTBO BEllecTBa, 00BEM rasza 1o
dbopmyam.

Y4acTBOBaTh B COBMECTHOI padoTe B rpyIme.
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[ Ipakmuueckas paboma:

No 3. [Tonyuenue u coOupanue KMCIOpo/a,
M3y4YEeHHUE €ro CBOMCTB. Buluucienus:
MOJICKYJISIPHOM MAacChl KUCJIOPO/a U 030HA Ha
OCHOBAHMHU aTOMHOM MacChl

XHMHYECKOI0 3JICMCHTA; KOJIUYECTBA, MacChl
BEIIIECTBA 10 YPABHCHUSAM XUMUYECKUX PEAKITUI

BricTpanBaTh pa3BEPHYTHIE MUCEMEHHBIE U
YCTHBIE OTBETHI C ONOPON Ha WH(POPMAIIHIO U3
y4eOHMKA U CIIPaBOYHBIX MaTEpPHAIOB, IPAaMOTHO
MCIIOJIB30BaTh U3YUYEHHBIN IOHATUIHBIN anmapar
Kypca XUMHUHU

2.2

Bonopoa. Ilonstue o
KHCJIOTaX U COJIAX

Bonopoa - 37eMEHT U TPOCTOE BEMIECTBO.
Haxo>xenre Bogopoaa B mpupoje, Gusndeckue u
XUMHUYECKHE CBONCTBA, IPUMEHEHHE, CITIOCOOBI
noydeHus. Kucimotsl u conu. MoisipHbIi 00BEM
ra3oB. PacyéTel N0 XUMUYECKUM yPABHEHUSIM.
Xumuueckuii IKCcnepumenm:

/[emoncmpayuu:

[Tomyuenue, coOnpaHue M pacro3HaBaHUE
BOJIOPO/IA.

BsaumopeiictBue Bogopoaa ¢ okcuaom meau (11).
VlabopamopHuwiii onvim:

BzanMoeiicTBHE KUCIOT ¢ METAIaMH.

[ Ipakmuueckas paboma:

Ne 4. Tlonyuenue u cobupanue BoJOpo/Ia,
V3y4YEHUE €ro CBOMCTB.

\Bviyucnenus:

00BEMa, KOJIMYECTBA BEIIECTBA I'a3a 10 €ro
M3BECTHOMY KOJMYECTBY BEIIECTBA WK 00BEMY;
00BEMOB Ta30B 110 YPABHEHUIO PEAKIIMA Ha OCHOBE
3aKOHA 00BEMHBIX OTHOIIICHUI

ra3oB

PackpbIBaTh CMBICI H3y4a€MbIX TOHATHN U
[IPUMEHSATH 3TU NOHATHUS IPU ONMCAHUU CBOWCTB
BEILECTB U UX IPEBPALLECHUN. XapaKTepru3oBaTh
(ormuchIBaTh) (PU3NYECKHUE U XUMUYECKHUE CBOWCTBA
BOI0PO/Ia, CIIOCOOBI €r0 NOJyUeHUsl, IPUMEHEHHE.
Cobupath npubOp AJs MOTYUYEHHUS BOJIOPO/A.
lcnonb30BaTh XMMUUYECKYIO CUMBOJIUKY IS
cocTaBiieHUs1 (OPMYIT BEIIECTB, MOJICKYJISIPHBIX
YPaBHEHUN XUMUYECKUX PEAKLUN C y9aCTHEM
BOZ0POJa. BEIUMCIIATE MOJIIPHYIO MacCy BEILECTB;
KOJIMYECTBO BEILIECTBA, 00BbEM rasa, maccy
BELICCTBA;

[IpoBOAMTH pacuéThl 10 YpaBHEHHUSIM XUMUYECKUX
[peaKIMii: KoJIn4ecTBa, 00bEMa, Macchl BeIIECTBA
10 U3BECTHOMY KOJIMYECTBY, 00bEMY, Macce
[pEareHTOB WJIM NPOAYKTOB PEAKIIUH.

CnenoBath npaBuiiamM 0e301acHOM paboThI B
abopaToOpUU PU UCTIONb30BAaHUN XUMHYECKON
MoCyZbl U 000pYyI0OBaHUS, a TAKXKE MpaBUIaM
0OpaleHns ¢ TOPIOYMMH BEIIECTBAMHU B OBITY.
[[1aHMpoBaTh U OCYLIECTBIIATH HA IPAKTHKE
XUMHUYECKHE SKCIIEPUMEHTHI, IPOBOIUTH
HaOJII0ICHNS, JIeNaTh BBIBOJIBI 110 pe3yJibTaTaM
DKCIIEPUMEHTA.

Y4acTBOBaTh B COBMECTHOI paboTe B rpyIie
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2.3

Bona. PacTtBopsl.
[TousiTe 00 OCHOBAHUIX

dusnyeckue cBoiicTBa BOoAbl. Bojia kak
PAaCTBOPUTEIIb. XUMHUUYECKHUE CBOMCTBA BOJIBI.
(OcHOBaHUSL.

PacKkpbIBaTh CMBICT H3Y4aE€MbIX HOHATHH U
[PUMEHSTH 3TH [TOHATHUS IPU ONMUCAHUU CBOMCTB
BEILIECTB M UX MPEBpaIeHU. XapaKTepu3oBaTh
busnveckue u

PactBopsl. Poib pacTBOpOB B IPUPOJIE U B KUZHU
yesioBeKa. KpyroBopoT Bozibl B IpUpOJE.
3arpsisHeHUEe IPUPOAHBIX BOA. OXpaHa U OYMCTKA
[IPUPOIHBIX BoA. HachllieHHbIE 1 HEHACHIILIEHHBIE
pacTBOpPbL. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBas 10JIs1 BEIleCTBa B pacTBOpeE.
Xumuueckuit IKcnepumenm:

/[emoncmpayuu:

PacTBOpeHuUE BELIECTB € Pa3InyHOM
PaCTBOPUMOCTBHIO.

B3aumojeiicTBiE BOJBI ¢ MeTaIaMu (HATpUeM U
KAJIBIIEM ).

lccienoBanye pacTBOPOB KUCIIOT U LIEJIOYEH €
[OMOIIbI0 UHAUKATOPOB. JlabopamopHbie onvimsi
lccnenoBaHre 0cOOEHHOCTEHN pacTBOpEHUs
BEILECTB C Pa3JIUYHON paCTBOPUMOCTBIO.

[ IpuroroBiaeHue pacTBOPOB C ONPEAEIEHHON
MAaCCOBOM J10JIel paCTBOPEHHOTO BEILIECTBA.
IIpakmuueckas paboma Ne 5. IlpuroroBnenue
[PacTBOPOB C OMpPENETEHHON MacCOBOM JOJIeH
[PaCTBOPEHHOIO BELIECTBA.

Bviuucnenus: ¢ ACTIONb30BAaHUEM ITOHSATHS
«MaccoBasi J0J1s BEIIECTBA B PaCTBOPE»

XMMHYECKHAE CBOMCTBA BOJBI, €€ POJIb KaK
[pacTBOPUTEIIS B IPUPOAHBIX IIpOLIECCaX.
CocTaBiATh ypaBHEHUSI XMMHUECKUX PEAKLIUN C
Yy4acTUEM BOJIbI.

OOBACHATH CYLTHOCTh SKOJIOTHYECKUX MPOOIIEM,
CBSA3aHHBIX C 3arpsI3HEHUEM MTPUPOAHBIX BOJ,
CrI0COOBI OUUCTKH BOJBI OT PUMECEH, MEpHI 110
OXpaHe BOJ| OT 3arps3HEHMUS.

[[1annpoBaTh U OCYLIECTBIIATH HA IIPAKTUKE
XUMHUYECKHUE IKCIIEPUMEHTHI, IPOBOIUTH
HaOJII0ICHNS, JIeNIaTh BBIBOJIBI IO pe3yJIbTaTaM
HKCIIEPUMEHTA IIPU MTPOBEICHUH J1aOOPaTOPHBIX
OIIBITOB U NMPAKTHYECKONU PaOOTHI.

CnenoBath npaBuiiamM 0e301acHOM paboThI B
abopaTOpUU MPU UCTIONIB30BAHUN XUMHYECKON
MOCY/IbI 1 000pYOBaHUSI.

[IpoBOANTH BBIYMCIIEHUS C IPUMEHEHUEM ITOHATHUS
«MaccoBasi J10JIsl BELLIECTBA B pPaCTBOPE».
BricTpanBaTh pa3BEPHYThIE MNCEMEHHBIE U
YCTHBIE OTBETHI C OMIOPON Ha HHPOPMAIIUIO U3
y4eOHMKA U CIIPaBOYHBIX MaTepHaoB, TPAaMOTHO
MICITOJIB30BaTh N3YUYEHHBIN MOHATHUIHBIN armapaT
Kypca XUMHUHU
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2.4

(OCHOBHBIE KIaCChI
HEOPTraHUYECKUX
COCTMHEHUN

11

Krnaccudukaiys HeOpraHnuecKux COeAMHEHUH.
Oxcuppl. Knaccudukanus okcuaos:
cosieoOpa3yromiye (0OCHOBHbIE, KUCIIOTHBIE,
aM(pOTEepHBIC) U HECOICO0pa3yIolue.
Homenkiiatypa okcuioB. @usnueckue u
XUMHUYECKHE CBOMCTBA OKCHIOB. [lonyuenue
okcu1oB. OcHoBanus. Kinaccudukanus
OCHOBaHUU: MIEIOYN U HEPACTBOPUMBIEC
ocHoBaHUs. HomMeHkaTypa oCHOBaHUM.
DU3NYECKUE U XUMUYECKUE CBOMCTBA OCHOBAHUM.
[lomyueHue ocHOBaHUA.

Kucnotel. Kimaccudukanus Kucior.
Homenkitatypa kucior. Pusndeckue u
XUMUYECKHUE CBOMCTBA KUCIOT. P/l akTUBHOCTH
MetaiioB H.H. bekerosa. [lonydyenue Kucior.
Conu. Homenknarypa coneil. @usnueckue n
XUMHYECKHE CBOMCTBaA cotieid. [lomyyenue comnen.
['eHeTHUecKas CBA3b MEXIY KIACCAMU
HEOPTraHUYECKUX COCTUHECHHI.

Xumuueckuit s3xcnepumenm:

/[emoncmpayuu.: OOpa3ibl HEOPTaHUYECKUX
BEILECTB PA3JIMYHBIX KJIACCOB.

OTBITHI, WJUTFOCTPUPYIONINE XUMUYECKHE
CBOMCTBA KJIACCOB HEOPTaHMYECKUX BEILIECTB.

KnaccupuuupoBars n3ydyaemble BELIECTBA MO
cocTaBy u cBoiicTBaM. CocTaBIATh (HOPMYJIBI
OKCHUJOB, KHCIIOT, OCHOBaHUH, COJIEH U HA3bIBATh
MX 110 MEKTyHAPOIHON HOMEHKJIATYpE.

[ [porHo3upoBaTh CBOMCTBA BELIECTB HA OCHOBE
0OIIMX XUMHUECKUX CBOMCTB U3yUCHHBIX
KJIACCOB/TPYIII BEILECTB, K KOTOPHIM OHU
OTHOCSITCSI.

CocTaBiATh MOJIEKYJISIPHBIE YPABHEHHUS PEaKLUi,
WJUTIOCTPUPYIOLINX XUMUYECKUE CBOWCTBA U
CrI0COOBI OJYYEHHUS BEIIECTB U3yUEHHBIX
KJIACCOB/TPYIIII, a TAKXKE MOATBEPHKAAIOLINX
reHETUYECKYI0 B3aUMOCBSI3b MEX1Y HUMHU.

[ Ipon3BOIUTH BBIYUCIIEHUS 110 YPABHEHUAM
XUMUYECKUX peakuuil. [Inanuposars u
OCYLIECTBIIATh HAa PAKTUKE XUMUYECKHE
HKCIIEPUMEHTBI, IPOBOJUTH HAOIIOACHHUS, AeNIaTh
BBIBOJIBI 110 PE3YJIbTaTaM YKCIIEPUMEHTA IIPU
[IPOBEICHUH JIAOOPATOPHBIX ONBITOB U
[PAKTUYECKUX padoT.

CnenoBath npaBuiiamM 0e301acHOM paboThI B
abopaTOpUU MPU UCTIONB30BAaHUN XUMUYECKON
MOCY/IbI 1 000pYOBaHUSI.

BoicTpanBaTh pa3BEPHYThIE MNCEMEHHBIE U
YCTHBIE OTBETHI C OMIOPON Ha HHPOPMAIIUIO U3
y4eOHMKA U CIIPaBOYHBIX MaTepHaIOB, TPaMOTHO
MICITOJI30BAaTh N3YUYEHHBIN MOHATUIHBIN arapaT
Kypca XUMHUHU
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VlabopamopHuvle onvimul

OripezesieHre pacTBOPOB KUCIIOT U HIEJIOYEH C
[TOMOILIbI0 UHAMKATOPOB. M3yueHue
B3aMMOJICHCTBUSI KUCIIOT C METAJJIAMH, pEaKL Ui
HelTpanuzanuu. BzaumozecTBue pactBopa
CcepHO KuCIo0ThI ¢ okcuaoM meau (11).
[lomyueHue HepacTBOPUMBIX OCHOBAaHUM.
BriTecHeHHE OHOTO METaJlIa APYTUM U3
[pacTBOpa COJH.

[ [paxmuueckas paboma Ne 6. Pelienue
HKCIIEPUMEHTANIbHBIX 3a/a4 110 Teme «BaxHenmue
KJIaCChl HEOPIaHUYECKUX COCTUHEHUI.
Bviuucnenus:

[10 YPAaBHEHHSIM XUMHYECKOUN peaKIuu:
KOJMYECTBA BEIIECTBA, 00BEMA, MACCHI 110
M3BECTHOMY KOJIMYECTBY BEILIECTBA, 00BEMY,
Macce peareHTOB WU ITPOIYKTOB PEaKIIUU

Toro no pazneny: 30

Pasnen 3. llepuoanueckuii 3axkon u [lepuoanyeckas cucrema xumudecknx 3j1emeHToB /I. U. MenneneeBa. Ctpoenne aroMoB. XuUMHYeCKast
cBsi3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIUN
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3.1

[lepuoauueckuii 3aKOH U
[lepnonnueckas cucrema
XUMHYECKHUX 3JIEMEHTOB
/1. 1. Menneneena.
CTpoeHue aToma

[lepBbie MOMBITKY KJIACCU(PUKAIUN XUMUYECKUX
hi1eMeHTOB. [loHsATHE O rpynnax CXOAHbIX
HIIEMEHTOB (ILIEJIOUHBIE U LIEJIOYHO3EMETIbHbIE
METaJlJIbl, TaJIOTE€Hbl, UHEPTHBIE Ia3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yloT aM(pOTEepHbIE OKCHUIBI U
ruapokcuasl. Ilepuonnyuecknii 3aKoH.
[lepnonnueckas cucTeMa XMMUYECKUX 3JIEMEHTOB
JI.11. Menneneesa. KopoTkonepuonHas u
mHHONIepuoaHas hopmel [lepuoanueckoit
CHUCTEMBbI XUMHUYECKUX 3jieMeHToB J[. 1.
MenneneeBa. [lepruoasl u rpynmnbl. OU3nYECKuit
CMBICJI IOPS,AKOBOIO HOMEPA, HOMEPOB MepHoJa U
[PYIIIBI JIEMEHTA.

Ctpoenue aToMoB. CocTaB aTOMHBIX sJIEP.
30Tomnbl. DneKTpoHbl. CTPOEHUE 2IEKTPOHHBIX
000104€K aTOMOB NEPBbIX 20 XUMUUYECKUX
hneMeHToB llepuoanueckoii cucremsr J1.1.
MeneneeBa. XapakTepUCTUKA XUMUYECKOTO
HIIEMEHTA T10 €r0 MOJI0KeHuIo B [lepnoanueckon
cucteme [I.11. MenneneeBa. 3aKOHOMEPHOCTH
N3MEHEHHUS painyca aTOMOB XMMHUYECKHUX
HIIEMEHTOB, METAJNINYECKUX U HEMETAIUTMUECKHUX
CBOICTB I10 TPYyMNIIaM U NEPUOAAM. 3HAUECHUE
[lepnonnueckoro 3akoHa u Ilepuonnueckon
CUCTEMBI XMMHUYECKUX JIEMEHTOB I Pa3BUTHUSA
Hayku U nipaktuku. /.. MenneneeB - yu€HbIl U
rpaKIaHWH.

PackpbIBaTh CMBICI IEPUOJUYECKOTO 3aAKOHA.
OnwucsiBatk cTpoeHue Tadnuubl «llepuoanyeckas
crucTeMa XMMUYeCKUX 3iieMeHToB [[.1.
MenneneeBa». MoaennupoBaTb CTPOCHUE aTOMa,
SHEPIreTUYECKUX YPOBHEW U MOAYPOBHEN ITPU
MOMOILM PUCYHKOB, 3JIEKTPOHHBIX KOH(UTYpaAIHii
1 DJICKTPOHHOTpaPUIECKUX POpMYII.

[ToscHATH (PU3UUECKUIT CMBICT MTOPSIKOBOTO
HOMEpPa, HOMEPOB MEPHUO/Ia U TPYIIIBI JIEMEHTA.
XapakTepu30BaTh XUMUYECKHUE AIEMEHTHI IIEPBBIX
TPEX MEPUOAOB, KAIHM, KAJIIBLIMM U UX COETUHEHUS
1o nosnoxxkeHuto B [lepuoanueckon cucreme J1.1.
Meneneena.

OOBSCHATH 00IIME 3aKOHOMEPHOCTH B M3MEHEHUHT
CBOICTB XUMHUYECKHUX IEMEHTOB (M3MEHEHHE
pazinycoB aTOMOB, MIEKTPOOTPULATEIbHOCTH,
BAJICHTHOCTH) U UX COEIMHEHUH B Ipezesnax
MaJbIX IEPHOJIOB U IVIaBHBIX MOATPYII C YYETOM
CTPOEHUS UX aTOMOB;

'Y4yacTBOBaTh B COBMECTHON paboTe B Mape Uiu
rpyme.

BricTpanBath pa3BEPHYThIE MMCbMEHHBIE U
YCTHBIE OTBETHI C ONOPON Ha MH(OPMAIIHIO U3
yueOHUKa U APYTUX UCTOUHUKOB, B TOM YHCIIE
MHTepHeTa
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Xumuueckuit IKcnepumenm:

/[emoncmpayuu:

B3aumo/ieiicTBUE THApOKCHIa IIMHKA C
pacTBOpaMM KHUCIIOT U Lenoueil. Moaenuposanue
CTPOCHUS MOJIEKYJI ITPU MTOMOIIY PUCYHKOB,
MOJICJICH, IIIEKTPOHHBIX B CTPYKTYPHBIX (hopMyII.
Tabnmuna «I[leproanyeckas cuctemMa XUMHUYECKUX
bnemenToB .M. Menaeneeray.

VlabopamopHule onvimul O3HAKOMIICHHE C
00pasiamMu METaJIOB U HEMETAJJIOB
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3.2

XuMH4uecKas CBSI3b.
OKHUCIIMTENILHO-
BOCCTaHOBUTEJIbHBIE
peaxiuu

Xumunueckas cBs3b. KoBaneHTHas (mossipHas 1
HENOJISIpHAast) CBA3b. DJIEKTPOOTPULIATEILHOCTh
XUMHYECKHX 3J1eMeHTOB. VloHHas cBs3b. CTeneHb
okucieHNs. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE
peakuuu. [Ipoueccs! okuciaeHus u
BOCCTaHOBJIEHMsI. OKUCIUTENN U BOCCTAHOBUTEIIH.
XMMHUUECKUI 3KCIIEPUMEHT: U3yUeHHEe 00pa3LioB
BELIECTB METAJUIOB U HEMETAJLIOB,
B3aMMO/IEIICTBHE THPOKCH/IA [IMHKA C
pacTBOpamMH KUCJIOT U LIEJIOUEH, IPOBEACHHE
OIBITOB, MJUTIOCTPUPYIOLIUX IPUMEPHI
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIui
(ropeHue, peakuy pa3ioKeHUs, COeTUHEHNS).
Xumuueckuit 3xkcnepumenm:

V{emoncmpayuu.

OnBITHI, WUTIOCTPUPYIOLIUE TPUMEPHI
OKHCITUTEbHO-BOCCTAHOBUTENBHBIX PEaKIUi
(ropeHue, peakliuu pas3ioKeHUsl, COETUHEHUS)

PackpbIBaTh CMBICI U3y4aeMbIX OHSITHHA.
OmnpenensTe BUJ XUMHUYECKON CBSI3U B
COCTUHEHUH.

MoenupoBaTh CTPOCHHE MOJIEKYJ IIPH MOMOIIN
PUCYHKOB, MOJIEJICH, AIEKTPOHHBIX U
CTPYKTYpHBIX (hopmyi. Micnonb3oBaTh
XUMHUYECKYIO0 CUMBOJIMKY JJIsSi COCTABICHUS
(dhopMyJI BEHIECTB, AIEKTPOHHOTO OanaHca
peakiuii. OnpeaensTs CTENeHb OKUCICHHS aTOMOB
XUMUYECKHUX 3JIEMEHTOB 110 (hopMyiam 1
COCTaBIATH (POPMYJIbI OMHAPHBIX COSAMHEHUN TTO
CTETICHU OKHUCJICHUSI aTOMOB XUMHUYECKUX
hiieMeHTOB. ONpeaensiTh OKUCIUTENb U
BOCCTAHOBUTEINb. PaccTaBisiTh KOO PHUIUEHTH B
CXEeMax MPOCTHIX OKUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEaKIIUil METOJOM
HIIEKTPOHHOI0 OanaHca.

HabnromaTh XMMUYECKHE OMBITHI IO TUTAHY,
aHAITM3UPOBATH U JIENaTh BBIBOIBI.
Hcmons3oBats UKT mirs co3manus MoaeneH,
[OJITOTOBKU MIPE3CHTALNH, T0KIa0B [0 TEME.
BricTpanBaTh pa3BEPHYTHIC TMCEMEHHBIE H
YCTHBIE OTBETHI C ONOPOH Ha MH(OPMALIHIO U3
y4eOHHKA U IPYTHX HCTOYHUKOB, B TOM YHCIIE
MHTepHeTa
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WTtoro no pazgeny

15

Pe3epBHOE BpeMs 3
OBLIEE YNCJIO YACOB I10 68
[MTPOTPAMME
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9 KJIACC

Ne i/t

HaumenoBanue pasnenos
U TEM y4eOHOTO
npeaMera

KonnuectBo
4acoB

Coneprxanue o0yueHHs

OCHOBHBIE BUABI ACATCIBHOCTU o6yan0me051

Pasznen 1. BelecTBo 1 XUMHYEC

KHE peakiumn

11

[loBTOpEeHUE U
yri1yOJeHre 3HaHUH
OCHOBHBIX Pa3JIeJIOB
Kypca 8 Kiacca

5

[Iepuonnueckuit 3akoH. [lepuonnueckas cucrema
xuMmudeckux snemenToB JI.1. Meneneena.
CrtpoeHne aTOMOB. 3aKOHOMEPHOCTH B U3BMEHEHUU
CBOMCTB XMMUYECKUX AJIEMEHTOB MEPBBIX TPEX
[EePUOJIOB, KNS, KAIBIHS U UX COSTMHCHUI B
COOTBETCTBUU C IOJIO)KEHUEM 3JIEMEHTOB B
[lepuoanueckoii cUCTEME U CTPOCHHEM HX
ATOMOB.

CtpoeHue BeIiecTBa: BUJIbI XUMHYECKOU CBSI3HU.
TUbl KPUCTAIIMYECKUX PEIIETOK, 3aBUCUMOCTh
CBOMCTB BEILIECTBA OT THUIA KPUCTATNINYECKON
PEMIETKY 1 BUJIa XUMUYECKOM CBSI3H.
Knaccudukanus 1 HOMEHKIATypa
HEOPraHMYECKUX BEIIECTB. XMMHUYECKHUE CBOMCTBA
BEILIECTB, OTHOCSIIIMXCA K Pa3JIMYHbIM KJlaccaM
HEOPraHUYECKUX COCMHEHUH, TeHeTUYeCKast
CBSA3b HEOPTraHUYECKHUX BELIECTB.

Xumuueckuii IKcnepumenm:

/[{emoncmpayuu:

03HAKOMJICHHUE C MOJICIISIMH KPUCTALTHYECKUX
PEIETOK HEOPTaHUYECKUX BEIIECTB - METAIIJIOB U
HeMeTaJIoB (rpaduTa U ajiMasa), CIIOKHBIX
BEIIIECTB (XJIOpUIa HATPU)

XapakTepu30BaTh XUMUYECKUE DJIEMEHTHI IIEPBBIX
TPEX NEPUOAOB, KUl U KaJIbLUA 110 UX
nosioxkenuto B [lepuoguueckoit cucreme /1. 1.
MenneneeBa. KiaccuduuupoBats 1 Ha3bIBaTh
HEOPraHWYECKHE BEIIECTBA U3YUYECHHBIX KIIACCOB.
OmnuceIBaTh 00IIME XUMUYECKHUE CBOMCTBA
BEILECTB PA3JIMYHBIX KIIACCOB, IIOATBEPKAATH
CBOMCTBA IPUMEPAMU MOJIEKYJISIPHBIX YPaBHEHUI
XUMUYECKHUX PEAKLIUN.

OnpenensaTs BUI XMMUYECKOH CBSI3U U THII
KPUCTaJUIMYECKOU PELIETKU BEIECTBA.
[Iporao3upoBaTh CBOKCTBA BEILIECTB B
3aBUCUMOCTH OT UX CTpOeHHUs. BricTpauBarth
pa3BEPHYTHIE TUCBMEHHBIE U YCTHBIE OTBETHI C
oIopoif Ha MH(oOpMaIHIO U3 YUeOHUKA U
CIIPaBOYHBIX MATEPUAJIOB, TPAMOTHO HCIIOJIb30BATh
W3YYEHHBIN MOHATUIHBIN alapaT Kypca XUMHH
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1.2

OCHOBHEBIE
3aKOHOMEPHOCTHU
XUMUYECKUX PEAKITUI

Krnaccudukanys XUuMHYECKUX peaKIHii Mo
pa3IMYHBIM MpU3HAKaM (110 YUCITY U COCTaBY
Y4AaCTBYIOIIMX B PEAKIIMHU BEUIECTB, MO TEIJIOBOMY
A (deKTy, o0 N3MEHEHUIO CTETICHEH OKUCIICHUS
XUMHYECKHUX 3JIEMEHTOB, [0 00paTUMOCTH, 11O
Y4aCTHUIO KaTajlu3aTropa). JK30- U
SHIOTEPMUUYECKHE PEAKIIMN, TEPMOXUMHUYECKUE
ypaBHeHUs. [IOHIATHE O CKOPOCTH XUMUYECKOM
peaknuu. [loHsTre 06 0OpaTUMBIX U
HEOOpaTHMBIX XUMUYECKHX peakiusax. [lorstue o
TOMOTEHHBIX U F€TEPOreHHbIX peakuusx. [Tonstue
0 katanu3e. [ToHsTHE 0 XUMHUYECKOM PaBHOBECHUHU.
@DakTOpPBI, BIUAIOIINE HA CKOPOCTh XUMHYECKOU
PEaKIMU U MOJ0KEHHE XUMUYECKOI0 PaBHOBECHS.
OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIINH,
PIIEKTPOHHBIN OalaHC OKHCITUTENBHO-
BOCCTaHOBUTENIbHOU peakiuu. CocTaBieHue
YPAaBHEHU OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCIOIb30BaHUEM METO/1a
HIEKTPOHHOTO OanaHca.

Xumuueckuit IKcnepumenm:

/[{emoncmpayuu:

lccnenoBaHue 3aBUCUMOCTH CKOPOCTH
XUMUYECKON PeaKlUu OT BO3ACHCTBUS Pa3IUUHBIX
(hakTOpOB.

OMNBITHL, WJUTFOCTPUPYIOLIUE TPUMEPDI
OKHCITUTETFHO-BOCCTAHOBUTEILHBIX PEAKITHit
(ropeHue, peakiuy pa3ioKeHHsI, COSTMHEHU ).

PackpbIBaTh CMBICII U3y4acMbIX ITOHATHHI U
[IPUMEHSTH 3TU MOHATUS IPU OIMCAHUN CBOMCTB
BEILECTB U uX IpeBpaieHuil. Knaccudpunuponars
XMMHYECKHE PEAKIIUH 110 PA3JIMYHBIM ITPU3HAKAM.
Y cTaHaBIMBATh 3aBUCUMOCTb CKOPOCTH
XUMHUYECKON peakuy OT Pa3InYHbIX (DaKTOPOB.
[IporHo3upoBaTh BO3MOKHOCTH ITPOTEKAHUS
XMMHYECKHUX IPEBPAICHUN B pa3IMUHbIX
YCIIOBUSIX.

OnpenensiTb OKUCIUTENb U BOCCTAHOBUTEID B
OBP.

CocTaBisATh IEKTPOHHBIN OalaHC peakLuu.
[Ipon3BOANTE BBIUUCIIEHUS 110 XUMUYECKUM
YpaBHEHMSM. Y4acTBOBaTh B COBMECTHOMN paboTe B
rape Win rpyIe.

BricTpanBaTh pa3BEPHYThIE INCBMEHHBIE U YCTHBIE
OTBETHI C OIIOPOI Ha UHPOPMAIUIO U3 yUeOHHKA U
CIPaBOYHBIX MAaTEPUAIIOB, TPAMOTHO HCIOJIb30BATh
V3y4YEHHBIN OHATUIHBIN anmapaTr Kypca XUMHAH
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1.3

DIIEKTPOIUTHIECKAS
HCCOMANus.
XMMUYecKue peakiuy B
pacTBOpax

Teopus AIEKTPOIUTUYECKON JTUCCOIHALTIH.
DIIEKTPOJIMTHI U HEAIEKTPOIUThL. KaTHOHBI,
QHUOHBI. MeXaHU3M JIUCCOITUAIINN BEIIECTB C
[Pa3TUYHBIMU BUIAMH XHMHUYECKOHN CBSI3U.
Crenenp aucconyanuu. CHIIbHBIC U C1a0ble
PIEKTPOJIUTHI.

Peakiiuy noHHOTO OOMEHa. Y CJIIOBHS TPOTEKAHUS
peaknuii HFOHHOTO OOMEHa, MOJIHBIC U
COKpaII¢HHbIC HOHHBIC YPAaBHECHUS PEAKIIHI.
CBolicTBa KMCJIOT, OCHOBAaHHUI U COJIEH B CBETE
MpEeACTaBICHUIN 00 IEKTPOIUTHUECKON
nuccoruanuu. KauecTBeHHbBIE peaKIiy Ha HOHBI.
[ToHsITHE O THAPOIU3E COJIEH.

\Xumuueckuii IKcnepumenm:

/[{emoncmpayuu:

MccnenoBaHue 3J1EKTPOITPOBOIHOCTH PACTBOPOB
BEILIECTB, MTpoIlecca TUCCOIUAIUNA KUCIIOT,
eo4eit U cojielt (BO3MOXKHO MCIIOb30BAHKE
BHJICOMATEPHAIIOB).

OnBITHI, UIUTFOCTPUPYIOLINE TPU3HAKH
[IPOTEKAaHUs peaKuil HOHHOTO 0OMEHa
(oOpa3oBaHue OocajKa, BbIIEICHHE ra3a,
00pazoBaHUE BOJIBI).

Pacrio3naBaHue HEOPraHUYECKUX BEIIECTB C
MMOMOIIIbIO KAY€CTBEHHBIX PEAKITUH HA MOHBI.
VlabopamopHuwiiti onvim:

3yueHne Mpu3HAKOB MTPOTEKAHUS PEAKITAN
MOHHOTO OOMEHa B PacTBOPAX IEKTPOIUTOB (C
00pazoBaHMEM OCaJIKa, BBIJICJICHUEM Ta3a,
oOpa3oBaHueM BOJbl). [Ipakmuyeckas paboma: Ne
1. Pemmrerne skciepMMEHTAIBHBIX 32124 110 TEME.

PackpbIBaTh CMBICI U3Y4aEMBIX ITOHATHH, a TAaKXKe
CMBICJI TEOPUH IEKTPOIUTUYECKON TUCCOLMALINY.
OOBACHATH NPUYMHBI 3JIEKTPOIIPOBOIHOCTH
BOJIHBIX PACTBOPOB BEILIECTB, Pa3InyaTh Cladble U
CHJIBHBIE HJIEKTPOJIUTHIL.

CocTaBiiATh ypaBHEHUS AUCCOLUALIMM KUCIIOT,
[IEJI0YEH U COJICH, MOJHBIE U COKPAILIEHHBIC
MOHHBIC YPAaBHEHUS XUMUYECKUX PEAKIHi
MOHHOT0 OOMEHa, KpaTK1e HOHHBIE YpaBHEHUs
[TPOCTHIX PEAKIUI THIPOJIU3a COIEH.
XapakTepHu30BaTh 00IME XUMUYECKHE CBOMCTBA
BEIIIECTB PA3JIMUHBIX KJIACCOB HA OCHOBE TEOPUHU
HIIEKTPOJINTUYECKON JUCCOLUALNN; TIOATBEPKAATD
CBOICTBA MPUMEPAMU MOJIEKYJIIPHBIX U MOHHBIX
YPaBHEHUI XMMHYECKUX peakiui. Pemars
DKCIIEPUMEHTAJIbHBIE 33Ja4l 110 TEME.
[[1aHMpoBaTh U OCYLIECTBIIATH HA IPAKTHKE
XUMHYECKHE YKCIIEPUMEHTBHI, IPOBOUTH
Ha0JII0/IeHUs, IeJaTh BBIBO/IBI 10 pe3yJbTaTamM
HKCIIEPUMEHTA IPU MPOBEJCHUN J1a00PaTOPHBIX
OTBITOB U MpakTU4Yeckux padot CienoBarb
npaBuiIaM 6e301acHoi paboThl B 1abopaTOpHH
[IPU UCIIOJIb30BAHUN XMMHUYECKOH MOCY bl U
000pyI0BaHUS.

[TpOBOIUTH BEIYMCIICHUS 10 XUMHUECKUM
YpaBHEHHSIM.

Y4acTBOBaTh B COBMECTHOH paboTe B mape Wiu
rpyrre.

Ttoro no pasaeny

17
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Pazgen 2. HemeTaJIbI M HX COeTUHEHUS

2.1

OOm1ast XxapaKTepUCTHKA
XMMUYECKHX 3JIEMEHTOB
VIIA-rpynmnsl. I anorenst

4

OO01mas xapakTepucTuka raoreHoB. OCoOeHHOCTH
CTPOEHHUSI ATOMOB, XapaKTEPHbIEC CTEIICHU
okucienus. CTpoeHue u pu3nveckre CBONCTBa
[IPOCTBIX BEIIECTB - FAJIOT€HOB. XUMHUYECKHE
CBOMCTBA Ha MpUMEpE XJIopa (B3auMOICUCTBHE C
MeTallJlaMi, HeMeTalllaMu, I1eJI0YaMHu ).
Xnoposogopon. CosisiHas KUCI0Ta, XUMUYECKUE
CBOMCTBA, OJIy4eHUE, IpUMEHEHHE. [lelicTBre
XJIOpa U XJIOPOBOAOPO/Ia HA OPTraHN3M YEJIOBEKA.
Baxkneiilne XJ10puabl U UX HAXOXKACHUE B
[PUPOJIE.

Xumuueckuii IKCnepumenm:

/[emoncmpayuu:

OnbIThI, OTpaxaroue GU3NIecKre U XUMUYECKUE
CBOMCTBA TAJIOTEHOB M UX COCAMHEHUH (BO3MOYKHO
MCIIOJIb30BaHUE BUIEOMATEPHUATIOB).
O3HakoMJIeHHE ¢ 00pa3laMu XJIOPHI0B
(TaloreHu10B).

Vlabopamopmuwiii onvim:

3ydyeHue CBOWCTB CONSHON KUCIIOTHI.
[IpoBeieHNE KAYECTBEHHBIX PEAKIIUI Ha XJIOPHI-
IOHBI.

[l Ipaxmuueckas paboma

Ne 2: ITosmyuenue CoIsTHOW KUCIIOTHI, U3YyUEHHE €€
CBOMCTB.

\Boiuucnenus:

110 YPAaBHEHHSIM XUMHYECKUX PEAKITUi, €CIIN OJTHH
13 pEareHTOB JIaH B U30BITKE

OOBACHATH 001IHE 3aKOHOMEPHOCTH B U3MEHEHUHU
CBOMCTB HEMETAJJIOB U UX COCAVMHEHUH B IIpeenax
MaJblX IIEPUOIOB U INIABHBIX MOATPYIIIT
[leproau4ecKkoi CUCTEMbBI XUMUYECKUX YIEMEHTOB
C Y4€TOM CTPOEHUS UX aTOMOB.

XapakTepu30BaTh PU3NUECKUE U XUMUYECKHE
CBOMCTBA IIPOCTHIX BEIIECTB rajloreHoB (Ha
prUMepe XJI0pa) U CIO0XKHBIX BEIIECTB
(XJ10pOBOAOPO/IA, XJIOPUAA HATPHS), CIOCOOBI X
[10JIyYEHUs1, IPUMEHEHUE U 3HAUECHUE B IPUPOJE U
PKU3HU YesioBeka. OnpenensiTh XJI0pUa-HOHbI B
pactBope. [InaHupoBaTh 1 OCYILECTBIIATH HA
[IPAKTUKE XUMUYECKUE SKCIIEPUMEHTHBI, IPOBOAUTH
HaOJII0/1€HUS, J1eJ1aTh BBIBOJIBI IO PE3YJIbTaTaM
PKCIIEPUMEHTA IIPH MPOBEICHUH JIA0OPATOPHBIX
OTIBITOB U MPaKTUYEeCKUX padboT. CrenoBaTh
MpaBmiIaM Oe30MacHoi paboThl B 1abopaTopun
[IPY UCIIOJIb30BAHUN XUMUYECKOU MTOCY bl U
o0opynoBaHus. BeicTpauBaTh pa3BEpHyThIE
MYCbMEHHBIE U YCTHBIE OTBETHI C OIIOPOM Ha
H(pOpMaLKIO U3 Y4eOHUKA U CIIPABOYHBIX
MaTepUaIoB, IPAMOTHO UCIOJIb30BaTh U3yUEHHBIN
[MOHSATUHHBIN anmnapar Kypca XuMuu
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2.2

OOmast XxapaKTepUCTHKA
XUMHYECKHUX JJIEMEHTOB
VIA-rpynmel. Cepa u eé
COCTUHEHUS

OO61m1as xapakTepucTrka 3JeMeHTOB VIA-Tpynimsl.
Oco0eHHOCTH CTPOCHHS aTOMOB, XapaKTepHbIC
CTETIeHH OKUCIICHHUS.

CtpoeHure U GU3NIECKUE CBOWCTBA IPOCTHIX
BELIECTB - KUCIIOPO/Ia U CePhl. AJIOTPOITHbBIE
MOAU(HUKAIIHN KUCIOPOAA U Cepbl. XUMUYECKUE
cBoiicTBa cepbl. CepoBOAOPO/I, CTPOCHHUE,
(u3HUecKre U XUMUICCKUE CBOMCTBRA.

OKcuUIBI cepbl KaK MPEACTaBUTEIN KUCIOTHBIX
OKCH/JIOB.

Cepnas kucnora, pusnvecKkre u XUMHUECKHe
cBOicTBa (00IIME KaK MPeICTaBUTENs Kilacca
KHCIIOT U CIICII(PUICCKHE).

XMMUYEeCKUE peakilui, JIeKallle B OCHOBE
[MPOMBIIIJICHHOTO CII0C00a MOTy4YeHUs CEpHOM
kucioTel. [Ipumenenne. Conu cepHOM KUCIOTHI,
KaueCTBEHHAs PEeaKIvs Ha CyJib(aT-HOH.
HaxoxneHnue cepbl U €€ COEIUHEHUN B IPUPO/IE.
XUMHUECKOE 3arpsi3sHEHUE OKPYIKAIOIIEH CpeIbl
COETUHEHUSIMU CephI (KUCIOTHBIE 0K,
3arpsi3HEHUE BO3/IyXa U BOJOEMOB), CIIOCOOBI €T0
[PEIOTBPALLECHUS. XUMUUECKUI IKCREPUMEHM:
/[{emoncmpayuu:

O3HakoMJIeHHE ¢ 00pa3liaMu cephl U e€
COCTMHEHHUSMH (BO3MOKHO HCIIOIH30BAHNE
BHIcoMaTepranoB). HabmroaeHue mporecca
oOyrJIMBaHUS caxapa Mo IeHCTBHEM
KOHILICHTPUPOBAHHOM CEpHOM KHUCIOTBHI.

OOBACHATH 001IME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB 311eMEHTOB VIA-rpymisl u ux
COETMHEHU C y4ETOM CTPOCHHUS UX aTOMOB.
XapakTepu30BaTh PU3UUECKUE U XUMUYECKHE
CBOICTBA IIPOCTOT0 BEILIECTBA CEPHI U €€
COoeIMHEHMH (cepoBOAOPOA, OKCUIOB CEPHI,
CEPHOM KUCIIOTHI, CyIb(aTOB), CIIOCOOBI UX
[OJIyYEHUsl, IPUMEHEHUE U 3HAUE€HUE B PUPOJIE U
PKU3HU denoBeka. OnpeaensTs HaIuYue cyibdar-
MOHOB B PacTBOPE.

OOBACHATH CYIIHOCTh SKOJIOTHUECKUX MPooIieM,
CBSI3aHHBIX C TIEpPepabOTKOI COeAMHEHUIA CEPHI.
[1nanrpoBaTh U OCYLIECTBIIATH HA IIPAKTUKE
XMMHYECKHE SKCIIEPUMEHTHI, IIPOBOIUTH
HaOJII0/IEHUS, J1e1aTh BBIBOJIBI 110 pe3yJIbTaTaM
bkcnepuMenTa. CreoBaTh npaBuiiaM 0e30macHon
paboTHI B 1a00OpaTOPUU MPH UCTIOJIL30BAaHUU
XMMHUYECKOH MOCY/Ibl M 000py10BaHMUS.
[Ipon3BOINTE BBIUUCIECHUS [0 XUMUYECKUM
ypaBHEHUSIM. Vcr10/1b30BaTh NMPH BHIMOJIHEHUH
y4eOHBIX 3aJaHUI TEKCThl y4eOHUKA, CIIPAaBOYHbIE
matepuaisl ([lepuoanueckyro cucremy
XUMUUYecKuX dyiemeHToB 1. Y. Meneneena,
TaOJIMILy paCTBOPUMOCTH KUCJIOT, OCHOBAaHUHN U
COJIEH B BOJIE, DIIEKTPOXUMHUYECKUN PsiJT
HaIpspkeHUi MeTtaios). Mcnons3oBate nipu
BBITIOJTHEHUH Y4eOHBIX 3aJJaHUI U B ITpoLiecce
HCCIIEI0BATENbCKOM AE€ATEIbHOCT HAyYHO-
MOMYJISIPHYIO JIUTEPATYPy XUMHUUECKOTO
COJIEpKaHus, CIIPABOYHBIE MaTEPHAJIbI, PECYPCHI
MuTepHera
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VlabopamopHvle onvimul.

3ydyeHne XUMHYECKUX CBOWCTB pa30aBIeHHON
cepHOM KUCIOTHL. [IpoBeieHre KaueCTBEHHOM
peakiuu Ha cynb(haT-uoH U HaOII0IeHNe
[pU3HAKA €€ MPOTEKAHMS
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2.3

OO01as xapakTepucTuKa
XMMHAYECKHX 3JICMEHTOB
Y A-rpynisl.

A30T, hochop u ux
COCTUHEHUS

OO611as XxapakTeprucTUKa 3JIEMEHTOB V A-TPYIIIIHI.
OCOOEHHOCTH CTPOEHUS ATOMOB, XapaKTEPHbIE
CTETIeHH OKUCIICHHUS.

A30T, pactipocTpaHeHHE B IPUPOIE, PU3NIECKUE
1 XUMHYecKue cBoiicTBa. Kpyrosopor azora B
pUpo/Ie.

AMMUaK, ero Gpu3nYecKue 1 XuMU4YeCcKHe
CBOWCTBa, MoNyuyeHne U npumenenue. Conu
AMMOHUS, UX (PU3NYECKHE U XUMHUYECKHE
CBOMCTBA, NIpuMeHeHne. KauecTBeHHas peakius
Ha MOHBI AMMOHUSI.

A30THAas KUCIIOTa, €€ MoTydyeHne, GU3nIecKue u
XUMUYECKHE CBOKCTBA (00IIHE KaK
MPECTaBUTEINS KIlacca KUCIOT U
cnenuduueckue). lcnonapzoBanue HUTPATOB U
CoJIeli aMMOHUS B KQUeCTBE MUHEPATbHBIX
ynoOpeHnit. XuMH4eckoe 3arps3HeHue
OKpY’KaloIe! Cpebl COeTMHEHISIMH a30Ta
(KUCIIOTHBIE A0/, 3arPSI3HEHNE BO3/lyXa, TOUBBI
11 BOJOEMOB).

docdop, annorponHsie Moaudukanuu gocgopa,
(dbu3nvIecKkre 1 XUMHUYECKHe cBocTBa. OKCHT
tbochopa (V) u pochopnas kucnota, puzndeckue
151

OOBACHATH 001IME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB 3JIEMEHTOB Y A-TPYIIIbI U UX COEAMHEHUN
C Y4ETOM CTPOCHHS UX aTOMOB.

XapakTepu30BaTh PU3UUECKUE U XUMUYECKHE
CBOICTBA MMPOCTHIX BEIIECTB a30Ta U Gochopa u ux
COCAMHEHHH (aMMHaKa, CoJIeii aMMOHMSI, @30THOM
KHCJIOTBI, HUTpaToB, okcuaa pochopa (V) u
(hocdopHoii KuCIOTHI, PochaToB), CIOCOOBI UX
MOJTy4eHUsl, MPUMEHEHUE U 3HAUYCHUE B MPUPOJIE U
KU3HH YenoBeka. OnpeaensiTh HOHBl aMMOHHS U
(dhocdar- HOHBI B pacTBOpE.

OOBSCHATH CYIIHOCTb 3KOJIOTMYECKUX IIPOoOIIEM,
CBSI3aHHBIX C HAX0XKJIEHUEM COSAMHEHUI a30Ta U
dbocdopa B OkpyKaroIen cpee.

[1nanupoBaTh U OCYIIECTBISATH HAa IPAKTHKE
XUMHUYECKHE YKCIICPUMEHTBI, TPOBOIUTH
HaOJII0/1€HUS, JIeJ1aTh BBIBOJIBI IO Pe3yJIbTaTaM
HKCIIEPUMEHTA TIPU TIPOBEICHUH JT1a00paTOPHBIX
OTIBITOB M MPAKTHUYECKON pabOTHI.

CrnenoBath mpaBuiiaM 0€30MacHOI paboThI B
mabopaTopuu
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XMMHYECKHE CBOICTBA, ITOJyYCHHUE.
Vcnonp3oBanue GpochaToB B KaUeCTBE
MUHEPATBHBIX Y100pEHHIA.

Xumuueckuii IKCnepumenm:
/[emoncmpayuu:

O3HakoMJIeHHE ¢ (PU3HYECKUMU CBOMCTBAMH
a3zoTa, hocdhopa U UX COCTUHEHUH (BO3MOKHO
MCII0JIb30BaHNUE BHICOMATEPHAIIOB).
O3HakoMJIeHHE ¢ 00pa3liaMu a30THBIX U
(hochOopHBIX YI0OPCHHMIA.

[lonydenue, cobupanue, pacrio3HaBaHUE U
M3y4eHHE CBOMCTB aMMHaKa.
B3anmoaeicTBie KOHLIEHTPUPOBAHHOM a30THOM
KHCIIOTHI C MEIbIO (BO3MOKHO HCIIOJIb30BAHHE
BHJICOMATEPHAIIOB).

VlabopamopHvle onvimul.

[IpoBeneHNE KaUECTBEHHBIX PEAKIIMI HA HOH
aMMOHUA U (ocdaT-uoH, U U3yUeHHE TPU3HAKOB
WX TIpoTekanus. [lpakmuueckas paboma

Ne 3: TlonyueHne aMMHaKka, U3y4eHHUE €ro
CBOWCTB.

\Boruucnenusi:

[0 YPAaBHEHHSIM XUMHYECKUX PEaAKITHI

[IPY UCIIOJIb30BAaHUHM XMMUYECKOM MOCY/Ibl U
o0opynoBanus. [Ipon3BOANTH BEIYUCICHHS O
XMMHUYECKHM ypaBHEHUsIM. Vcrionb30BaTh pu
BBIMIOJIHEHUH YUE€OHBIX 33aJJaHUN TEKCThI yUeOHHKa,
CIpaBOYHBIE MaTepUaiIbl (IEPUOAUYECKYIO
CUCTEMY XUMHMUYECKUX daemMeHTOoB JI. 1.
MeHieneeBa, TabJIUIy PACTBOPUMOCTH KHUCIIOT,
OCHOBAHUH U COJIEH B BOJE, dJIEKTPOXUMHUYECKUI
Ps11 HANPSKEHUH METaJIoB)
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2.4

OO01as xapakTepucTuKa
XMMHAYECKHX 3JICMEHTOB
IVA-Tpynnel. Yriepoa u
KpPEMHM, U UX
COCTUHEHUS

OO61m1as xapakTepucTuka 3JeMeHToB [VA-Tpynmsl.
OCcoOeHHOCTH CTPOCHHS aTOMOB, XapaKTepHbIC
CTETIeHH OKUCIICHHUS.

YTiepos, aluioTponHbie MO U (DUKAIIHH,
pacnpocTpaHeHue B pupoje, pusndeckue u
XUMHYECKHEe CBOMCTBa. Ancopoums. KpyroBopot
yIepoja B MPUPOJIE.

Oxcuasl yraeponaa, ux pu3udeckue U XUMHISCKHE
CBOICTBA, JeCTBHE HA )KUBbIE OPIraHU3MBI,
[MOJTyYeHUE U TPUMEHEHUE. JKOJIOTUUECKHE
po0JIeMBbl, CBSI3aHHBIC ¢ OKCHIOM yriiepoaa (IV),
FUIIO0TE3a TJI00AIBHOTO MOTEIJICHUS KITMMAaTa,
MMapHUKOBBIN () (PEKT.

YToipHas KUCIIOTa B €€ COMU, UX (PU3NICCKUE U
XMMHYECKHE CBOICTBA, MTOJIyYeHUE U
[IPUMCHCHHE.

KauecTBeHHas peakuus Ha KapOOHAT - HOHBI.

M cnons3oBanne kapOOHATOB B OBITY, MEIHUITUHE,
[IPOMBIIIIJIEHHOCTH M CETTLCKOM XO0351CTBE.
[TepBOHAYAIEHBIEC TOHATUS 00 OPraHUYECKUX
BelIeCTBaX KaK O COETUHEHUSX yraepoaa (MeTaH,
DTaH,

OOBACHATH 001IME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB 311eMeHTOB [V A-rpynisl u ux
COETMHEHUI C y4ETOM CTPOCHHUS UX aTOMOB.
XapakTepu30BaTh PU3UUECKUE U XUMUYECKHE
CBOICTBA MMPOCTHIX BEIIECTB yIiIepoa U KPeMHUs
1 UX COCIMHEHUM (OKCHUJIOB YTIEpO/a, YroJIbHOU
KHUCJIOThI, KaApOOHATOB, OKCHJAa KPEMHUS,
KPEMHHEBOM KHCIIOTHI, CHIIMKATOB), CIIOCOOBI UX
MOJTy4eHUsl, MPUMEHEHUE U 3HAUYCHUE B MPUPOJIE U
PKU3HH uesioBeka. OOBSICHATh MPUYUHHO-
CJIEICTBEHHYIO CBSI3b: CTPOEHUE BellecTsa
CBOICTBa " MPUMEHEHUE - HA IPUMEPAX
COEIMHEHUH yriepoaa u KpeMHus. OnpenensiTh
KapOOHAT - U CWJIMKAT-UOHBI B pacTBOPE.
OOBSCHATH CYIIHOCTh 3KOJIOTHYECKHUX IPOOIIeM,
CBSI3aHHBIX C HAX0XKJIEHUEM YIJIEKHCIIOrO rasa B
okpy»xatouie cpezae. IlonTeepxaTh 0COOEHHOCTH
COCTaBa OPraHMYECKUX BEIIECTB IPUMEpaMHU
MPOCTBIX CO€AMHEHUH (MeTaH, 3TaH, ITUJIEH,
AIIeTUJIEH, 3TAHOJI, TJIUIEPUH, YKCYCHAsl KUCIIOTa),
B3aMMOCBSI3b HEOPTaHNYECKUX COCTUHEHUI
yriaepojaa u
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OTHIICH, allcTUJIEH, TaHOJI, [VIMLIEPUH, YKCyCHast
KHCJIOTA).

[ IpupoJHBIE HCTOUYHUKY YIII€BOJOPOOB (YIroib,
[PUPOHBIN ra3, HeTh), IPOAYKTHI UX
repepaboTku (OEH3MH), UX POJIb B OBITY U
MPOMBIIIIICHHOCTH. [loHsATHE 0 OMOJIOTHYECKH
BaXKHBIX BEILIECTBaX: )KHUpax, Oenkax, yriaeBojax -
1 UX POJIM B JKHU3HM YEJIOBEKA.

MaTtepraabHOE €AMHCTBO OPIraHUYECKUX U
HEOpPraHW4YeCKuX coenuHenuil. Kpemunuii, ero
(bu3nyeckue 1 XUMHUYECKHE CBOMCTBA, MOJIyuYeHUEe
1 npuMeHeHne. CoelMHEeHUs! KPEMHMSI B IIPUPOJIE.
Oo6mwme npencrainenns 00 okcuae kpemuus (IV)
1 KPEMHHUEBOU KHCIIOTE.

Cunukatel, UX UCIIOJIb30BAHUE B OBITY, MEAUIIMHE,
[TPOMBIILIJIEHHOCTH.

BakHeiilme cTpoUTeNIbHbIE MaTEPUAIIBL:
KepaMUuKa, CTeKJIO, [IEMEHT, OETOH, JKEJIe300€TOH.
[IpobeMbl 6€30MacHOTO UCTIONB30BaHUS
CTPOMUTENBHBIX MAaTEPUAJIOB B TIOBCEIHEBHON
PKU3HU.

Xumuueckuit Ikcnepumenm:

/[{emoncmpayuu:

Mozenu KpUCTAIIIMYECKUX PEIETOK

OpraHUYEeCKUX BEIECTB.

OnuceiBaTh PoJb OEIKOB, JKUPOB U YIIIEBOJIOB B
(hyHKIIMOHMPOBAHUHU JKUBBIX OPTAHU3MOB, COCTAB
[IPUPOJIHBIX UCTOYHUKOB yTIIE€BOAOPOIOB, UX POJIb
B OBITY U TPOMBITIUICHHOCTH. [IpoBOINTH
BBHIYMCIICHHS 10 YPAaBHEHUSAM XUMUYECKHUX
peaKIuii.

[[nanupoBaTh U OCYIIECTBIIATH HA TPAKTHUKE
XUMHYECKHUE IKCIIEPUMEHTBI, IPOBOIUTH
HAOJIIOZCHUS, IeTIaTh BHIBOBI 110 PE3yJIbTaTaM
PKCIICPUMEHTA MPHU ITPOBEICHHUH JIA0OPATOPHBIX
OTIBITOB U MTPAKTUYECKUX PaOOT.

CrnenoBath npaBuiiaM 0€301acHOM paboOThI B
1abopaTOpUH MPHU UCIIOJIb30BAHUN XUMUYCCKOM
nocy/ibl 1 00opyaoBanus. Mcronb3oBaTh npu
BBIMIOJTHEHUH YY€OHBIX 33JaHUN TEKCTHI YUeOHUKa,
cripaBouHble MaTepuaisl (Ilepuoguyeckyto
CUCTEMY XUMHUYECKHUX 31emeHToB Jl. 1.
MeHeneeBa, TabIUIy paCTBOPUMOCTH KUCIIOT,
OCHOBAaHMU U COJIEN B BOJE, DIEKTPOXUMUYECKUN
pSI HaNIpSKEHU METaJJIOB)
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anmMasa, rpadura, pysuiepeHa.

O3HaKOMJICHHE C TIPOIECCOM aAcOpOIIun
PacCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTIJIEM
1 yCTPOMCTBOM IIPOTUBOrasa.

O3HaKOMJIEHUE C TPOAYKIIUEH CUITMKATHON
rpombiliieHHOCTH (Buneomarepuanst:
CUJIMKATHAS POMBIIIJICHHOCTD ).

Mopenu MOJIEKYJI OPraHMYeCKUX BEIIEeCTB.
Vlabopamopmwiii onvim:

[Tosrydaenue, coOupanue, pacrio3HaBaHUE U
M3y4eHUE CBOMCTB YTJIEKUCIIOTO Tra3a.
[IpoBecHNE KaYECTBEHHBIX pPeaKIui Ha KapOOHAT
1 CUJTUKAT-UOHBI U U3yUYEHHE MTPU3HAKOB MX
npotekanus. [Ipaxmuueckue pabomul:

Ne 4. TlonyuyeHue yriekuciaoro ra3a, U3yueHue ero
CBOICTB.

Ne 5. PemieHune 3kcriepuMeEHTaIbHbBIX 33/1a4 110
Teme «BakHeie HeMeTaIbl U UX COCIMHCHUSDY
\Bvluucnenus:

[10 YPAaBHEHUSIM XUMHYECKUX PEAKIINI

Hrtoro no pasneny

25

Pasgena 3. MeTadubl M UX COeAUHEHUA
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3.1

OO01me cBOMCTBa
METAJIIIOB

OO01as xapakTepucTUKa XUMUYECKUX JIEMEHTOB -
METaJUIOB HA OCHOBAHUHU UX TOJIOKECHUS B
[lepuoanueckoil cucTeMe XUMUYECKHUX JIEMEHTOB
JI.1. MenneneeBa u crpoerusi atomoB. CTpoeHue
MeTauioB. MeTrayuinueckas CBA3b U
MeTaJlJIn4YecKasi KpUCTAUINYECKas PEIIETKA.
DIIEKTPOXUMHUYECKUH Pl HAIPSIKEHU METaJlJIOB.
dusnueckue 1 XMMUYECKHE CBOMCTBA METAILIOB.
O61mue cnocoObl mony4yeHus: metamuioB. [lonsarue
0 KOPPO3UH METAJIJIOB, OCHOBHBIE CIIOCOOBI
3alUThI UX OT Koppo3uu. CriiaBsl (CTallb, YyTYH,
TIOpaTIOMUHNM, OPOH3a) M UX IPUMEHEHNE B
OBITY U TPOMBIIIJICHHOCTH.

Xumuueckuit IKcnepumenm:

Vlemoncmpayuu.

O6pasibl METAJIJIOB U CIJIABOB.

M3yueHue pe3ynbTaTOB KOPPO3UU METAJIIOB
(BO3MOYKHO HCII0JIb30BAHME BUJIEOMATEPHAIIOB).
VlabopamopHvlie onvimul: O3HAKOMIIEHHUE C
o0OpasiamMu METaJJIOB U CIUIABOB, MX
(bu3nYecCKUMU CBOUCTBAMHU. Buiuucnenus:

[0 YPAaBHEHHSIM XUMHUYECKUX PEAKIUi, €CIIU OI1H
13 peareHTOB COJIEPKUT MPUMECH

PackpbIBaTh CMBICI U3y4aE€MbIX TOHATHI U
MPHUMCHATH 3TH MOHATHUA ITPHU OIITMCAHHUU CBOICTB
BEIIECTB U WX MpeBpaiieHuid. OOBSICHATH 001IHe
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB
PJIEMEHTOB- METAJVIOB M UX COCIMHEHUN C YUETOM
CTPOCHUSA UX aTOMOB.

XapakTepru30BaTh CTPOSHHE METAJLIOB, 00IIIHE
(hu3HUecKre U XUMUYECKUE CBOWCTBA METAIITIOB.
XapakTepru30BaTh OOIIUE CIIOCOOBI MOTYUYEHUS
METaJIOB.

OnuchIBaTh CIIOCOOBI 3alUTH METAJLJIOB OT
KOPPO3HH.

CrnenoBaTh IpaBuIaM 0e€30mMacHOM padOTHI B
mabopaTOpUU MPHU UCIIOJIB30BAHUN XUMUYECKON
MOCY/Ibl 1 000pYA0BAHMUSI.

HpOI/IBBOIII/ITI) BBIYUCIICHUSA 110 YPABHCHHUAM
XUMUYECKUX PEAKIUM, €CIIH OJUH U3 PEarceHTOB
COIIEPIKUT IIPUMECH.

'Y4acTBOBaTh B COBMECTHOHM paboTe B mape WiH
rpyIime.

Mcrionb30BaTh MpH BBHITTOTHEHUH Y4eOHBIX
SaI[aHI/Iﬁ TEKCThI yLIC6HI/IKa, CIIPpaBOYHBIC
matepuansl (Ilepuonnyeckyro cucreMmy
XUMUUYecKuX dyiemeHToB 1. Y. Meneneena,
TaOJIMIly pACTBOPUMOCTH KUCIIOT, OCHOBAaHUH U
COJIEH B BOJIE, AIIEKTPOXUMHYECKUAN PsiJT
HaIpsH>KEHUH METaJIoB)
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3.2

Basxueiiime MeTauibl U
X COEOIUHEHUS

16

[LlenoyHble METaJIIbI: TIOJI0KECHHUE B
[lepronuecKkoi CuCTeMe XUMUYECKUX 3JIEMEHTOB
J[.1. MenneneeBa, CTPOCHUE UX aTOMOB,
HaXO0XJeHUE B pupoae. Pusnyeckue u
XUMUYECKHUE CBOMCTBA (HA MPUMEPE HATPUS U
Kanusi). OKCUIBI U TUAPOKCUABI HATPUS U KaJHSL.
[[pruMeHeHNe 1IeT0YHBIX METAVIOB M UX
COCIUHCHUH.

[lle1ouHO3eMeNbHBIC METAJIIbl MATHUHN U
KaJbLUW: noJioxkeHue B [lepuoanyeckon cucreme
XUMHYECKHUX d1eMeHTOB J[.J. MeHneneena,
CTPOEHHUE UX aTOMOB, HAXOXKIECHUE B IPUPOJIE.
Dduszndyeckre ¥ XUMHUYECKHE CBOMCTBA MarHus 1
Kalblps. BaxxHeinme cCoeTMHCHUS KaIbIIHs
(oKcu, TUAPOKCH I, CONH). JKECTKOCTH BOJIBI U
CTIIOCOOBI €€ yCTpaHeHUsI.

AoMUHUI: TonioxxeHue B [lepuoauyeckoit
CHUCTEME XMMUYECKUX dneMeHToB J[.1.
MeunzeneeBa, CTPOEHUE aTOMa, HAX0XKIECHUE B
npupojie. Pu3nueckre 1 XMMAYECKHE CBOMCTBA
anmroMuHMS. AM(OTEpHBIE CBOICTBA OKCHIA U
TUIPOKCHIA ATFOMUHHMS. JKene30: MoJIoKEHNE B
[Ieproanueckoi CucTeMe XUMUYECKUX DJIEMEHTOB
J[.1. MenneneeBa, CTPOCHUE aTOMa, HAXO0XKICHUE
B IIPUPOJIE.

OOBACHATH 001IME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB 3JIEMEHTOB- METAJUIOB U UX COEIMHEHUN B
rpynmnax ¢ y4éToM CTpOSHHUS UX aTOMOB.
XapakTepu30BaTh PU3NUECKUE U XUMUYECKHE
CBOMCTBA MMPOCTHIX BEIIECTB METANIOB M UX
COCIMHEHUH (OKCHJIOB, THAPOKCUJIOB, COJIEH),
CIOCOOBI MX MOJTyYeHUsl, IPUMEHEHUE U 3HAUCHUE
B IIPUPOJIE U )KU3HU YEJIOBEKA. Y CTAaHABIINBATH
MPUYUHHO-CJIEICTBEHHYIO CBSI3b: CTPOCHUE
BEIIECTBA " CBOWCTBA " MPUMEHEHUE - HA
npuMepax M3ydaeMbIX BellecTB. Pacmo3naBats ¢
[OMOIIbIO KaYECTBEHHBIX PEaKIIUN HOHBI
METAJIJIOB: MarHusl, KaJIbIIHs, aTFOMUHUS, [INHKA,
xeinesa (I1) u sxenesa (I11), menu (11).

Jloka3biBaTh aM(POTEPHBII XapakTep OKCUAOB U
THJIPOKCUIOB AIFOMUHUS U TUHKA. [I1aHnpoBaTh n
OCYILECTBIISATh Ha IPAKTUKE XUMUYECKHE
PKCIIEPUMEHTBHI, IPOBOUTH HAOIIOCHHUSI, JIEJIaTh
BBIBO/IBI 10 pe3yJIbTaTaM YKCIIEPUMEHTa MIPH
[IPOBE/ICHUH JIAOOPATOPHBIX ONBITOB U
MpakTHUecKux padot. CrenoBaTh MpaBUiiaM
Oe30macHol paboThl B 1TaOOpaTopuu Mpu
MCIIOJIb30BAaHUM XUMHUYECKON TIOCY bl U
000pyI0BaHUA.
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Duznyeckue U XMMHUYECKHE CBOICTBA Kene3a.
Oxkcubl, THAPOKCU B U conu kene3a (1) u
pkenesa (I11), ux coctas, CBOMCTBA U TIOJTyYCHHE.
Xumuueckuiit Ikcnepumenm:

V[emoncmpayuu.: OCOOEHHOCTH B3aMMOICHCTBHS
OKCH/JIA KaJbLIKs U HATPUS C BOJAOU (BO3ZMOMXKHO
MCII0JIb30BaHUE BUIEOMATEPUATIOB).
OkpalliiBanue MmiaMeH HOHAMU HaTpHsl, Kalus U
KaJbIUs (BO3MOKHO HUCIIOJIb30BAHUE
BHeoMaTepuanoB) MccnenoBanue CBOMCTB
sk€cTKOM BOJIBI. [Iporiecc ropeHus xemnes3a B
KHCJIOPO/ie (BO3MOXKHO MCIIOJIb30BAHUE
BUICOMATEPHAIIOB).

Vlabopamophwie onvimul: [IpoBeieHne
KaueCTBEHHBIX peaklnii Ha HOHBI (MarHusl,
KaJIbIIMS, AIFOMUHUS, TMHKa, *Kene3a (1) u sxenesa
(I1I), menu (II), onucanue MPU3HAKOB UX
nporekanus. MccnenoBanme aMmpoTepHBIX
CBOMCTB IMAPOKCH/IA aTFOMUHUS U THJIPOKCUIA
nuHKa. [Ipakmuueckue pabomol.

Ne 6. JKEcTKOCTh BOZIBI M METOIBI €€ YCTPAHEHUS.
Ne 7. PemieHne sKCiepUMEHTANIBHBIX 3a7a4 110
TeMe «BakHele MeTamibl ¥ UX COeAMHEHUS».
\Boiuucnenusi.

110 YPaBHEHMSIM XUMHYECKUX PEAKIIUil, €ClIi OJIUH
13 peareHTOB JIaH B U30BITKE WJIH COJEPIKUT
[IpUMeECH;

MacCOBOH JOJTM BBIXOJIa TIPOIYKTA PEAKITUN

[Ipon3BOINUTE BBIYUCICHUS [0 XUMUYECKIM
YpaBHEHUSM. Y4acTBOBATh B COBMECTHOU paboTe B
nape Wid rpyrme.

BricTpauBarh pa3BEpPHYThIE MUCbMEHHBIE U YCTHBIE
OTBETHI C ONIOPOi Ha HHGOPMAIUIO U3 yUeOHUKA U
CIIPaBOYHBIX MAaTEPUaJIOB, TPAMOTHO UCIIOIb30BAThH
M3yUYCHHBIN NOHATUWHBIN anmapar Kypca XUuMUU
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Htoro no pasaeny

20

Paznen 4. Xumus 1 OKpyKaroux

asi cpesa

4.1

XUMUs U OKpY’Karo1as
cpena

3

BemecTBa 1 MaTepuansl B IOBCEAHEBHOMN )KU3HU
4yeloBeKa. besonacHoe uCnoib30BaHNE BEIIECTB U
XUMHUYECKHUX peakuuii B ObITy. [lepBas momorb
[PY XUMUYECKHX 0KOTax U OTPaBICHUSIX.
XUMUYECKOE 3arpsi3HEHUE OKPYIKAOIIEH CpeIbl
(mpenenbHas AOMYCTUMAask KOHLIEHTPALIUS
BemecTB. Poib XUMUU B PEIICHUH SKOJIOTHICCKIX
pooJIeM.

Xumuueckuit IKcnepumenm:

Vlemoncmpayuu:

3yueHnue 006pas3ioB MaTepHalioB (CTEKIIO, CILIABBI
METaJJIOB, MOJIMMEPHBIE MaTEpUaIbl)

X apakTepu30BaTh POJIb XUMHHU B Pa3INIHBIX
cdepax AeITeIbHOCTH JII0/IeH, OCHOBHBIC
BEILIECTBA M MaTEPUAJIBI, IPUMEHSEMBbIE B )KU3HU
COBPEMEHHOTO YeJIOBEKa.

OOBSICHATH YCIIOBHUS O€30MTaCHOTO MCIIOJIH30BAHHMS
BEILIECTB M XMMUYECKUX PEaKIHii B OBITY.
AHAIM3UPOBATh U KPUTUIECKH OLICHUBATh
MH()OPMAIINIO O BIUSHUU MPOMBIIIIICHHOCTH,
CEeNTbCKOTO X03sIMCTBA, TPAHCIIOPTA U Ap. Ha
COCTOSIHUE OKpYXKaroleil cpesibl. YMeTh
OKa3bIBaTh MEPBYIO MMOMOIIb IPU XUMUYECKUX
OXorax u oTpaBieHusx. [[pyHuMaTh yyactue B
00CYX/IEHUH MPOOIJIEM XUMHUECKON 1
HKOJIOTUYECKOM HAaIPaBICHHOCTH, BBICKA3bIBATh
COOCTBEHHYIO MO3UIIUIO 110 TpodemMe u
[peJiaraTb BO3MOXKHBIE ITyTH €€ peleHHs

MToro mo paszueny: 3
PesepBHOE Bpemsi 3
OBLLIEE YNCJIO YACOB 1O 68
[TPO'PAMME
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