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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1mo XMMUM Ha ypOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMUsl COCTaBIEHA Ha
OCHOBE TpeOOBaHUM K pe3yJibTaTaM OCBOEHHUS OCHOBHON 00pa3oBaTENbHOM MPOrpaMMbl
OCHOBHOT0 0011ero obpaszosanus, npeacrasieHHbix B ®I'OC OO0, a Ttakke Ha OCHOBE
dbenepanbHOil paboueld mporpaMmbl BOCIIUTAHUS U C YYETOM KOHIICTIIMH TMPENoAaBaHUs
yueOHOrOo mpeaMmera «XuMmus» B 00pa3oBarenbHbIX oOpraHuzanusx Poccuiickoi
Oenepauuu.

[IporpamMma 1Mo XxuMuM 1aéT MpeACTaBICHUE O ILEJAX, OOIIeld CTpaTernn OO0ydYeHUs,
BOCIIUTAHUSI U Pa3BUTUS OO0YUaIOIIUXCS CPEICTBAMHM YUEOHOTO MpeaMeTa, YCTaHABIMBAET
o0s13aTeNIbHOE TPEAMETHOE COJACpKAHUE, NPEIyCMaTPUBAET paCIpEesICHUe €ero 1o
KJIaCCaM M CTPYKTYPUPOBAHHUE IO pa3fesiaM U TeMaM IPOrpaMMbl IO XUMHH, OMPEAEISIET
KOJIMYECTBEHHBIE M KAaYECTBEHHBIE XAPAKTEPUCTUKH COJACPIKAHUS, PEKOMEHIYEMYIO
IIOCJIEA0BATENBHOCTh U3YUEHUSI XUMUU C YYETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3€M, JIOTMKM Y4eOHOro TMpoliecca, BO3PACTHBIX OCOOCHHOCTEH o0O0ydJarommxcs,
omnpeneNnsieT BO3MOXKHOCTH MpeAMeTa [Uisl peanu3alud TpeOOBaHHMW K pe3yJibTaraM
OCBOGHHUSI OCHOBHOM 00pa3oBaTeNbHOM NporpaMMbl HAa YPOBHE OCHOBHOTO OOIIETro
oOpa3oBaHMs, a TaKkxke TpeOOBaHUU K pe3ysbTaTaM OOy4YeHHs] XMMUU Ha YpPOBHE Ieiei
U3Y4YeHUs] TIpeIMETa W OCHOBHBIX BHJOB Y4€OHO-NIO3HABATENBbHOW JEATEIbHOCTU
00y4aromerocst o OCBOSHUIO yUeOHOTO COJIEP>KaHUSI.

3HaHME XMMHHM  CIYXUT OCHOBOW Il  (DOPMUPOBAHMS  MHUPOBO33PEHUS
oOyuJaroierocsi, ero MpeACTaBIEHUIl O MaTepHalbHOM EIWHCTBE MHUPA, BAXKHYIO POJIb
UTpaloT (GOpMUPYEMbIE XUMHUEH MPEACTABICHUS O B3aUMOINPEBPALICHUSX JHEPruu U 00
HBOJIIOLIMU BEIIECTB B MPUPOJE, O MyTIX PEIICHUS TI00aNbHBIX MPOOIEM YCTOWYHUBOTO
pPa3BUTHsI 4YEJIOBEYECTBA - CBIPHEBOM, DJHEPre€TUYECKOW, MHUILNEBOM M DKOJOTHYECKOU
0e30macHOCTH, TTPOOJIEM 3IPaBOOXPAHCHUS.

N3yuyeHne xumun:

CIIOCOOCTBYET peai3alliii BO3MOXHOCTEW IJisi caMopas3BUTHS U (opMupoBaHUS
KYJbTYPBI TUYHOCTH, €€ 00IIeH 1 PyHKITMOHATHLHON TPaMOTHOCTH;

BHOCUT BKJIaJ B (OPMHUPOBAHHE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH
oOyyJarormxcs, HaBBIKOB 150. CaMOCTOSITEJIbHON y4eOHOM NEeSATENbHOCTH,
AKCIIEPUMEHTAJIbHBIX U MCCIIEIOBATEIHCKUX YMEHUM, HEOOXOAUMBIX KaK B TTOBCEIHEBHOM
YKU3HH, TaK U B TPOPECCUOHATLHOMN IeATeTFHOCTH;

3HAKOMUT CO CHEIU(UKON HAyYHOTO MBIIUICHHS, 3aKJIabIBAET OCHOBHI I[EJIOCTHOTO
B3IUIIIa HA €JAUHCTBO MPHUPOALI W YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM 3TaloM B
(dhOopMHUPOBAHUHU €CTECTBEHHOHAYYHOW IPAMOTHOCTH O0YYarOIINXCS;

CHOCOOCTBYET (POPMUPOBAHMIO IIEHHOCTHOTO OTHOIICHMSI K €CTECTBEHHO -HAyYHBIM
3HaHMUSIM, K TPHUPOJE, K UEJIOBEKY, BHOCUT CBOW BKJIAJ B IKOJIOrHYECKOe 0OpazoBaHUE
00yJaroImmxcs.



Jlanubple HampaBiieHHs B OOy4YeHMM XHMHUHM 0OecreyuBaloTcs crenupukon
coepkaHusi y4eOHOTO MpeaMeTa, KOTOPBIM SBISETCS MEJaroru4ecky aJanTHPOBaHHBIM
oTpakeHueM 0a30BOM HAYKH XMMUHU Ha OMPECIEHHOM dTane e€ pa3BUTHS.

Kypc XxuMum Ha ypoBHE OCHOBHOTO OOIIEro oO0pa3oBaHUsS OPHEHTUPOBAH Ha
OCBOEHHE OOYy4YalolIMMHCS CHCTEMbl NepBOHAYaJbHBIX TOHATUH XHMHHU, OCHOB
HEOPTaHUYECKOM XMMHHM U HEKOTOPBIX OTHAEJBHBIX 3HAYUMBIX MOHATUN OPraHUYECKOU
XUMHH.

CtpykTypa coaepKaHUs MPOrpaMMbl MO XHUMUU C(HOPMHUpPOBaHA Ha OCHOBE
CUCTEMHOT0 10AX0/a K €€ u3yueHunto. CopepxaHue CKIIaJbIBAETCS U3 CUCTEMBI OHATUNA O
XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IOHATHIN O XUMUYECKOH peakuuu. O0e 3tu
CHUCTEMBI CTPYKTYPHO OpPraHM30BaHbI 10 IPUHILMILY IIOCJIEN0BATENBHOIO Pa3BUTHs 3HAHUN
Ha OCHOBE TEOPETUYECKUX ITPEACTABICHUNA Pa3HOIO YPOBHSL:

ATOMHO-MOJIEKYJISIPHOTO YYEHHS KAK OCHOBBI BCETO €CTECTBO3HAHMS;

[Iepuognueckoro 3akoHa /[.M1. MeHneneeBa Kak OCHOBHOT'O 3aKOHA XHUMUHU;

YYEHUS O CTPOCHHUH aTOMa U XUMHUYECKOM CBA3U;

MPEACTaBICHUN 00 IMEKTPOTUTHIECKON TUCCOIAIIMH BEIIECTB B PACTBOPaX.

TeopeTnueckne 3HaAHUS PACCMATPUBAKOTCS HA OCHOBE AMITMPUYECKH IMOJTYYECHHBIX H
OCMBICIICHHBIX (PAKTOB, Pa3BUBAIOTCS MOCIEIOBATEIIBHO OT OJHOTO YPOBHS K JIPYTOMY,
BBITIONIHAS ~ (PYHKIIMM OOBSCHEHUS W TPOTHO3UPOBAHUA CBOWCTB, CTPOCHUS U
BO3MOKHOCTEW MPAKTUYECKOTO MPUMEHEHUS U MOTYUYCHHS U3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl MO XMUMHH CIIOCOOCTBYET (POPMUPOBAHUIO MPEACTABICHUS O
XAMHUYECKOU COCTABIISAIONIEM HAYYHOM KapTHUHBI MUpPA B JIOTHKE €€ CUCTEMHOU NMPUPOIBI,
LHEHHOCTHOT'O OTHOIIEHUSI K HAyYHOMY 3HAaHUIO M METOJaM NO3HaHWs B Hayke. M3yueHue
XUMHUHU MPOUCXOTUT C MPUBJICUECHUEM 3HAHUN U3 paHee U3YUEHHBIX YUEOHBIX MPEIMETOB:
«Oxpyxatouuit Mup», «buosorus. 5-7 kinacce» u «®dusuka. 7 knacey.

[Ipn u3ydyeHMH XUMHUU TPOUCXOAUT (POPMUPOBAHHME 3HAHUN OCHOB XUMHUYECKOMN
HAayKl KakK o0O0JIaCTU COBPEMEHHOIO €CTECTBO3HAHHUSA, NPAKTUUYECKON JeATEIbHOCTU
YeJIoBeKa M KaK OJIHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphI. 3aaua yueOHOro mpeaMera
COCTOUT B (POPMUPOBAHUHU CUCTEMBl XUMHUUECKUX 3HAHUH - BaKHEHIINX (aKTOB, TOHSATHUH,
3aKOHOB W TEOPETHUYECKHUX TOJOKEHUU, TOCTYMHBIX O000OIIEHUN MHPOBO33PEHUYECKOTO
XapakTepa, si3bIKa HayKH, B MIPUOOIICHUH K HayYHBIM METOJaM IMO3HAHUS MPU U3yUYCHUU
BEIIIECTB U XUMHUYECKHUX PEaKInid, B GOPMUPOBAHUU U PA3BUTUHU MTO3HABATEIBLHBIX YMEHUN
U UX TPUMEHEHWH B y4eOHO-TIO3HABATEIHbHOM W  y4eOHO-HCCIICOBATEIbCKOM
NEeSTENHbHOCTH, OCBOGHHMM TIpaBWJI 0OE€30MacHOr0 OOpalleHusT C BEIIeCTBaMH B
ITOBCEJHEBHOM KU3HHU.

[Ipu n3yyeHnn XUMHUK Ha YPOBHE OCHOBHOT'O 00111eT0 00pa30BaHUs BaXKHOE 3HAUCHUE
npuoOpey TakKue LEeH, Kak:

dbopmupoBaHue WHTEJUIEKTYaIbHO pa3BUTOMN JUYHOCTH, rOTOBOM K
caMoOOpa30BaHUI0,  COTPYAHMYECTBY, CAMOCTOSITEIbHOMY  HPHUHITHIO  PEILIEHUH,
CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBUSM KU3HU;



HaAIMpaBJICHHOCTh OOYYEHHs] HAa CHCTEMATHYECKOe NpUOOIIeHHE OOy4YaroIMXCcsi K
CaMOCTOATENFHON TMO3HABATEIIbHOM JIEATEIbHOCTH, HAyYHBIM METOJAaM [O3HAHUA,
(GhOpPMUPYIOIITUM MOTHUBAIMIO U PA3BUTHE CITOCOOHOCTEH K XUMUU;

obecrieueHre YCIOBHM, CMOCOOCTBYIOIIMX MPUOOPETEHUIO OOYYaIOIIUMHUCS OIbITa
pa3HOOOpa3HOW JESATENbHOCTH, TO3HAHMS W CaMOINO3HAHUS, KIIIOYEBBIX HABBIKOB
(KJTIOUEBBIX KOMIIETEHIIUMM), UMEIOIINX YHUBEPCATbHOE 3HAUYCHHUE JJIs Pa3IMYHBIX BUIOB
NEATEeNbHOCTY;

dbopmupoBaHue 00IIel (YyHKIIMOHAIBHOW M €CTECTBEHHO -HAYYHOW I'PaMOTHOCTH, B
TOM YHCJIE YMEHUI OOBSICHATh U OLECHUBAThH SIBJICHUSI OKPY>KAIOLIETO MHUPA, WCIOJIb3YS
3HAHUSA W OMbBIT, MOJYYECHHbIC MPU H3YYCHUU XUMHUH, NMPUMEHATh HUX MPU PEUICHUU
npo0sieM B TIOBCETHEBHOM KU3HH U TPYIOBOM JIEATEILHOCTH;

dbopmupoBaHue y O0OydYarommxcsi TyMaHUCTHMYECKUMX OTHOLICHUM, MOHUMAaHUS
[HEHHOCTH XUMHUYECKUX 3HAHUM i1 BBIPAOOTKH SKOJOTUYECKU II€IeCO00pa3HOTo
MOBEACHUS B OBITY M TPYAOBOM NEATEILHOCTH B LIETISX COXPAHEHUS CBOETO 3JI0POBbS U
OKPY>KaroUIEeH TPUPOTHOU CPEBI;

pa3BUTHE MOTHUBAIlMM K OOYYEHHUIO, CIOCOOHOCTEM K CaMOKOHTPOJIO U
CaMOBOCTIMTAHUIO HAa OCHOBE YCBOCHHS OOIIEUETOBEYECKUX IIEHHOCTEW, FOTOBHOCTH K
OCO3HAaHHOMY BBIOOPY MPOQUIIS U HAPABICHHOCTH JAJIbHEHIIIETO 00YYEeHHUS.

OO01ee 4ncao 4acoB, PEKOMEHIOBAHHBIX JIA M3y4eHHs] XUMHH, - 136 yacos: B 8
KJ1acce - 68 yacoB (2 yaca B HefieNi0), B 9 kiacce - 68 yacoB (2 yaca B HEZIEIIO).

JUist Kakaoro kjacca MpeayCMOTPEHO pe3epBHOE yueOHOE BpeMsi, KOTOPOE MOXKET
OBITh MCIOJB30BAHO YYAaCTHHKaMH 00pa30BaTeIbHOro Mpollecca B LEIsIX (GOPMUPOBAHUS
BapUaTUBHOMN COCTaBJISIOLIEH COJAEp:KaHUsS KOHKPETHOM paboueil nmporpammsbl. [Ipu 3Tom
oOs3aTenbHAs (MHBaApUAHTHAS) YaCTh COJIEPKaHUS MPEIMeTa, YCTAHOBIEHHAs MTPUMEPHON
paboueil mporpammoii, U BpeMsi, OTBOJIMMOE Ha €€ M3y4YeHHUE, TOJDKHBI OBITH COXpaHEHBI
MOJTHOCTBIO.

COAEP)XAHUE OBYYEHUA

8 KIIACC
[IepBOHaYanbHBIE XUMUYECKHUE TOHITHUS

[Ipenmer xumun. Poias XMMHUM B )KU3HU 4YelIOBEKa. XUMHS B CUCTEMe HayK. Tena u
BelecTBa. PU3NMUECKHE CBOMCTBA BEUIECTB. ArperaTHoOe COCTOsIHME BemecTB. [lonsaTHEe O
MeTOoJIaX Mo3HaHMs B XuMUU. UncThie BemecTBa 1 cMecu. CriocoObl pasieieHnst CMeceil.

ATOMBI U MOJIEKYJIbl. XUMUYECKHE 3J€MEHThl. CUMBOJIBI XUMUYECKUX HJIEMEHTOB.
[IpocTble u ciioXHBIE BEECTBA. ATOMHO-MOJIEKYJIIPHOE YUECHHE.

Xumuueckas ¢opMmyrna. BaleHTHOCTh aTOMOB XHMHUYECKHX OJEMEHTOB. 3aKOH
NOCTOSIHCTBA cocTaBa BemecTB. OTHOcuTenbHas aromMHas wacca. OTHocHuTenpHas
MOJIEKYJIsIpHas Macca. MaccoBasi 107151 XUMHAYECKOIO 3JIEMEHTA B COCIUHEHUU.

KommuecTBo BemecTBa. Mosb. MossipHas macca. B3auMocBsA3b KOIMYECTBA, MacChl U



YHUCIJIa CTPYKTYPHBIX €AUHUI] BemiecTBa. Pacuérel mo popmysiaM XUMHUUECKUX COEAUHEHHI.

@u3NYECKNEe U XMMHUYECKUE SIBJICHUA. XUMHUYECKasl peakluus U €€ NMpu3HaKu. 3aKOH
COXpaHEHUsI Macchl BellecTB. XHMHUYecKHe ypaBHeHus. Kiaccupukamumss XUMHYECKUX
peakiuii (CoeAMHEHUs, Pa3IOKEHUs, 3aMEICHUsI, 0OMEHa).

Xumuueckuii IKCnepuMenm:

3HAKOMCTBO C XHMHUYECKOM TOCYZOW, MpaBWiamMu paldOTel B JabopaTopuud U
npuémMamu oOpaieHusi ¢ J1adopaTopHbIM 00OpYJIOBaHMEM, H3YYEHHUE U OIHCAHUE
(U3UYECKUX CBOMCTB O0OOpa3Il0B HEOPraHWYECKHX BEIICCTB, HAOIIOCHUE (PHU3MICCKUX
(naBneHue BOCKA, TastHUE JibJla, PACTUPAHUE caxapa B CTYINKE, KUTICHUE U KOHJEHCAIUs
BOABbl) MU XMMHUYECKHX (TOpEHHE CBEYM, MPOKAJIMBAHME MEIHOW MPOBOJIOKH,
B3aMMOJICHCTBHE MeJa C KHUCJIOTOM) SIBICHWM, HAONIOJCHUE U OINHMCAHME MPU3HAKOB
MPOTEKAHUS XUMHUYECKUX peaknuii (pa3loKeHue caxapa, B3aUMOJICHCTBHE CEPHOU
KHCIIOTBI C XJopuaoMm Oapus, pasnokenue ruapokcuaa meau (II) mpu nHarpeBanuwm,
B3auMoJIelicTBHE Kene3a ¢ pactBopoM conu Mmenu (II), m3ydenue crmocoOoB paszzieiieHus
cmeceil (C TMOMONIIBIO MarHUTa, (QWIBTPOBAHME, BbIIAPUBAHUE, TUCTHIUISIIMS,
xpomarorpadusi), MpPOBEACHHE OYHUCTKU IMOBAPEHHOW CONM, HAONIOJCHHWE M OMUCAHHE
pe3yAbTaTOB MPOBEACHUS OIbITA, WILTIOCTPUPYIOLIErO 3aKOH COXPAaHEHUS MacChl, CO3JaHUe
MojieNiel MOJIEKYJ (IIapOCTEPKHEBBIX ).

Baxnenmmue npeacTaBUuTeIN HEOPTaHUYECKUX BEILECTB

Bo3nyx - cmech razos. CoctaB Bo3ayxa. Kuciaopon - 3ieMeHT U IpOCTOE BEIIECTBO.
Haxoxnenue kuciopoga B mpupoie, (U3MUECKMe W XHMHYECKHE CBOMCTBA (peakuuu
ropenusi). Oxcuabl. [lpumenenue kuciaopoaa. CrocoObl MOJy4YEHHs] KHCIOpoAa B
nabopatopuu U npombluuieHHOCTH. KpyroBopor kucimopoga B mpupoge. O30H -
IIOTPOIHAS MOAU(PUKAIIMS KUCIOPOa.

TernoBoit 3h(dHeKT XUMUYECKON PEeakiuu, TEPMOXUMHUYECKUE YPABHEHUS, DK30 - U
SHAOTEPMHUYECKHE peaklMH. TOIUIMBO: Yyrojib U METaH. 3arpsi3HEHUE BO3/yXa, YCUICHHE
MapHUKOBOTO A (deKTa, pa3pylieHne 030HOBOTO CIIOS.

Bonmopon - anemeHT u mpoctoe BemecTBO. HaxoxaeHue BOJOpoJa B MPUPOJE,
¢u3nUecKkue U XMMHYECKHE CBOWCTBA, MPUMEHEHHE, CIOCOOBI TojydeHus. Kucimorsl u
COJIH.

Monsipabiit 00bEM ra30B. Pacu€Tsl Mo XUMUYECKUM YPaBHEHHSIM.

dusnueckue cBoricTBa BoAbl. Boga kak pactBopurenbs. PactBopbl. Haceiiennsle u
HEHACBILLEHHBIE PAaCTBOPBI. PacTBOpUMOCTH BEMIECTB B BOAE. MaccoBast J0JIs BEIIECTBA B
pacTBope. Xumuueckue cBoiicTBa BOAbl. OcHoBaHusA. Ponb pacTBOpOB B mpHUpoAe U B
KU3HU yenoBeka. KpyroBopoT Bojbl B pupoje. 3arps3HeHre NpupoAHbix Bod. OxpaHa U
OYMCTKA MPUPOIHBIX BOJ.

Knaccuduxamnus neopranndeckux coequnenuit. Oxcunnl. Kinaccudukaims okcumos:
cojeoOpa3ymomue (OCHOBHbIE, KHCJIOTHBbIE, aM(oOTepHble) U HecosieoOpa3yrolue.
Homenknatypa okxcunoB. Pu3nyeckue M XMMHUYECKHME CBOMCTBAa OKCUIOB. Ilomydenwue
OKCHJIOB.

OcHoBanus. Knaccudukamnuss ocCHOBaHUM: MIENOYHM W HEPACTBOPUMBIC OCHOBAHMS.
Homenknatypa ocHoBanuii. ®Du3ndeckue 1 XMMUYECKUE CBOMCTBA OCHOBaHUM. [lonyueHue



OCHOBAHUHU.

Kucnotel. Knaccudpukamus xucinor. Homenkmarypa kucior. Duszmueckue
XMMHUYECKUE CBOMCTBA KUCHOT. Psn aktmBHOCTM MetaimoB H.H. bekerosa. Ilonmyuenue
KHCJIOT.

Conu. Homenknatypa conedl. ®u3znueckue M XUMHUYECKHE CBOWCTBA COJICH.
[Tosyuenue coinei.

['eneTnyeckas CBA3b MEXK/y KJIACCAMH HEOPTraHUYECKUX COCIMHEHHM.

Xumuueckuu IKCnepumenm:

KaueCTBEHHOE OIpe/elieHne COJEpKaHMs KHUCIOpPOoJa B BO3AyXE, IOJIydYCHHE,
coOupaHue, paclo3HaBaHWE ¥  HM3YYCHHE CBOWCTB  KUCIOpOAA, HAOIIOJCHHE
B3aMMOJICHCTBUS BEIIECTB C KHCIOPOJIOM M YCJIOBHS BO3SHUKHOBEHHS W TPEKpaIICHUS
ropeHus (mokapa), O3HAKOMJICHHE C OOpa3llaMd OKCHJIOB W OIMCaHUE HUX CBOMCTB,
MOoJIy4YeHHe, coOupaHue, paclio3HaBaHWE M W3y4YCHUE CBOWCTB BoOAopoaa (TopeHue),
B3anMoJielicTBe Bojopona ¢ okcuaom wmeau  (II)  (Bo3MOXHO — HMCIIONB30BaHHE
BUJIEOMATEPUAIIOB), HAOIIOIeHHE 00pa3IOB BEMIECTB KOIMUYECTBOM | MOJIb, UCCIIEOBAHHE
OCOOCHHOCTEH pPaCTBOPEHUS BEIIECTB C PA3IUYHON PACTBOPUMOCTHIO, TPUTOTOBJICHUE
PACTBOPOB C ONPEACIEHHON MAaCCOBOM J0JIEM PACTBOPEHHOTO BEIIECTBA, B3aUMOICHUCTBHUE
BOAbl C MeTalaMd  (HaTpueM ©W  KaubleMm) (BO3MOXKHO  HCIOJIb30BaHHE
BUJICOMATEPHUAJIOB), HCCIEJOBaHUE OOpa3loB HEOPraHUYECKHX BEIIECTB Pa3IUYHBIX
KJIACCOB, HAOIIO/IEHNE U3MEHEHHS OKPACKU MHIMKATOPOB B PACTBOPAX KUCJIOT U IIEIOYEH,
u3yueHne B3ammojeincTBus okcuna meau (Il) ¢ pacTBopoM cepHOW KHUCIOTBI, KUCIOT C
MeTaJUlaMH, pEaKkIuid HeWTpalM3aluu, TIOJyYeHHEe HEpPacTBOPHMBIX OCHOBaHUH,
BBITECHEHHE OJIHOTO MeTalljla APYTUM U3 PacTBOpaA COJIM, PEIICHUE IKCIEPUMEHTAIbHBIX
3aja4 1o reMe «BakHelme Kiacchl HEOPraHUYECKUX COCTUMHEHHI.

[Tepponnueckuit 3akoH u llepuomuueckas cucrema Xxumuyeckux siemeHtoB /JI.U.
MenneneeBa.  CTtpoeHue  aToMOB.  XHUMH4YecKas  CBs3b.  OKHCIAMTENBHO — --
BOCCTAHOBUTEJIbHBIE PEAKIINH.

[TepBbIe TMOMBITKH KiIaCCH(DHKAIMK XUMHYECKUX AJIeMEHTOB. I[loHATHE O Tpymmax
CXOJIHBIX 2JIEMEHTOB (II[EJIOYHbIC U IETOYHO3EMETbHBIE METAJUIbI, TaJOTeHbl, HHEPTHBIC
ras3bl). DJIEMEHTHI, KOTOpBIe 00pa3yoT aM()OTEPHBIC OKCHUIBI U THIPOKCHUJIBI.

[Tepunonnueckuit 3akoH. Ilepmoanueckass cucrema XUMUYECKUX diemeHToB JI.I.
MenneneeBa. KopoTkonepuoanas v jyimHHONIeproaHas popmel [leproanyueckoit cucteMbl
xumuueckux snemeHtoB J[.M. MenneneeBa. Ilepuonbl m rpynnbl. OU3NYECKUN CMBICIT
MOPSAJIKOBOIO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIBI JIEMEHTA.

Crpoenne atomoB. CocTaB aTroMHbIX snep. HM3orombl. OiekTpoHbl. CTpoeHHe
AJNIEKTPOHHBIX 000JI0YeK aTOMOB TeEpBBIX 20 XUMHUYECKUX 3JIeMeHTOB llepmoanueckoi
cucreMsl /.M. Menneneesa. XapakTepucTuka XMMUYECKOIO DJIEMEHTA 10 €r0 IOJIOKEHUIO
B [Iepnoanueckoii cucreme J1.11. Menneneesa.

3aKOHOMEPHOCTH  M3MEHEHUsI paauyca aTOMOB  XHMHWYECKHX  JJIEMEHTOB,
METAUTMYECKUX U HEMETAIUTMYECKUX CBOMCTB IO TPYIIaM U MEPUOJIAM.

3nauenue Ilepuommueckoro 3axkoHa W Ilepuoguyeckol CHCTEMBI XUMHUYECKHX
AJIEMEHTOB ISl Pa3BUTHUS HayKU U npakTuku. .M. MeHeneeB - y4€HbIN U TPaKJaHVH.

Xumudeckass  cBs3b.  KoBasieHTHast  (MOJsipHAss U HEMOJSIpHAsi)  CBSI3b.
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SHGKTpOOTpI/IHaTeJILHOCTI) XUMHYECKHX AJIeMeHTOB. MloHHas CBS3b.
Crenenp okucieHusa. OKUCIMTEILHO-BOCCTAHOBUTECIBHEIC peaKkuuu. Hpoueccm
OKHCJICHHMS M BOCCTaHOBJICHUS. OKUCINTEIM 1 BOCCTAHOBUTEIIH.

Xumuueckuii skcnepumenm:

n3y4yeHue o0paslloB BEIIECTB METAIUIOB U HEMETAJUIOB, B3aUMOJICHCTBUE THAPOKCHIA
IIMHKAa C pacTBOpaMU KHCIOT M IIeJo4Yeld, TPOBEACHUE OIBITOB, WIIIOCTPUPYIOIINX
MIPUMEPHI OKUCIIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIui (TOpeHUE, PEeaKIuy Pa3IoKeHHS,
COCMHEHUA).

Meowxcnpeomemnule céa3u

Peanm3amusi MeEXIpeIMETHBIX CBSI3ed TpU  HW3YYCHWHM XHMHUM B 8§ Kjacce
OCYIIECTBIISIETCS Yepe3 MCIOJIb30BaHNE KaK OOIIUX €CTECTBEHHOHAYYHBIX TIOHATHH, TaK H
TOHSITHH, SIBJISIONTUXCSI CACTEMHBIMHE JIJIs1 OT/ACIBHBIX MPEIMETOB €CTECTBEHHO - HAYYHOTO
ITUKJIA.

OO0mIue ecTeCTBEHHOHAYYHbIC MOHSATHS: HAY4YHBIA (PaKT, TUIIOTE3a, TEOPHs, 3aKOH,
aHanu3, CHUHTe3, Kiaccu(uKalus, TMePUOJUYHOCTb, HAONIOJIEHUE, OSKCIEPUMEHT,
MOJIeJIMPOBaHHE, U3MEPEHHE, MOJIETb, SIBIICHUE.

®dwusuka: MaTepus, aTOM, JJIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKJIHI, H3OTOIIBI,
PaJIMOaKTUBHOCTD, MOJICKYJIA, JJICKTPUICCKHIA 3apsijl, BEIIECTBO, TEJIO0, 00BEM, arperaTHoe
COCTOSIHHE BEIIeCTBa, Ta3, (U3MYECKUE BEIUYHMHBI, CIWHHIBI W3MEpPEHUs, KOCMOC,
IUTAHETHI, 3BE361, COIHIIC.

buonorus: dorocunTes, nprxanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MHHEpaIbl, TOPHBIE TOPOJbI, IOJE3HBIC
HCKOTIaeMble, TOIUIUBO, BOJHBIE PECYPCHI.

9 KJTACC

BemecTBo n XuMu4eckast peakuus

Ilepnomnueckuii 3akoH. Ilepuomnueckas cucrema XHUMHUYECKHX dieMeHToB [[.M.
MenpneneeBa. CtpoeHre aroMoB. 3aKOHOMEPHOCTH B HM3MEHEHUHM CBOWCTB XMMHUYECKHUX
AJIEMEHTOB IEPBBIX TPEX MEPUOIO0B, KA, KAIBIUA U UX COCIUHEHUN B COOTBETCTBUM C
ITOJIOKEHUEM IEMEHTOB B [leproanyeckoi cucteMe U CTPOCHUEM X aTOMOB.

CrtpoeHue BeliecTBa: BUJIbI XUMHUUYECKOW CBSA3M. THIIBI KPUCTAIUIMUECKUX PEIIETOK,
3aBHCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIUIMYECKOW PEIIETKM U BUAA XUMUYECKON
CBSI3U.

Knaccuduxarus u HoMEHKIaTypa HEOPTaHUYECKHUX BEIIECTB. XUMUYECKHUE CBOMCTBA
BEILIECTB, OTHOCAIIMXCA K Pa3IUYHbIM KJaccaM HEOPraHMYECKUX COCIMHECHMUI,
T€HETUYECKas CBSI3b HEOPTaHMYECKHUX BEILIECTB.

Knaccudukarus XuMuUecKHX peakiuil MO pa3lIuyHbIM MpHU3HaKaMm (10 YHUCIy H
COCTaBy y4YacTBYIOIIMX B PEAKIIMH BEIIECTB, MO TEIUIOBOMY 3(DQeKTy, M0 HM3MEHEHHUIO
CTETICHEH OKHCICHHS XHUMHYECKHUX OJJIEMEHTOB, 1O OOpaTUMOCTH, TIO Yy4YacTHIO
KaTaam3aropa). DK30- U SHIAOTEPMHUUYECKHUE PEAKIINH, TEPMOXUMUYECKUE YPABHEHUS.

[lonsitue o ckopoctu xumudeckod peakuuu. Ilonstue 00 oOpaTUMBIX U
HEOOpaTUMBIX XHUMHUYECKUX peakuuax. [loHATHE O TOMOTEHHBIX M TETEPOTCHHBIX
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peakuusx. Ilonstme o karanuse. [lonstne o xummuyeckom paBHOBecuU. DakTopsl,
BIIASAIOIIME HA CKOPOCTh XUMUYECKOW PEAaKIUU U NIOJIOKEHUE XUMHUYECKOTO PAaBHOBECHS.

OKHCIIUTENHHO-BOCCTAHOBUTENBHBIE PEAKIIUU, IEKTPOHHBIN OalaHC OKUCIUTEIbHO-
BOCCTAHOBUTEIIBHOM peaKIuu. CocraBnenue YpPaBHECHUU OKHUCIIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX PEAKIINI C UCIIOIB30BAHUEM METO/1a AIEKTPOHHOTO OaslaHca.

Teopust AIEKTPOMUTUYECKOW AUCCOLMALMU. OJIEKTPOIUTBI W  HEDJIEKTPOJIUTHI.
Katnonsl, aHuoHbl. MeXaHW3M JAHWCCOLMAIIMM BEIIECTB C PA3JIMYHBIMU  BHJIAMH
xumuueckoi csizu. Crenenpb aucconuanui. CuibHbIe U C1a0ble JIEKTPOJIUTHI.

Peakiuu nonHoro oomMeHa. Y cioBus NpOTEKaHUs peaklMii HOHHOTO 0OMeHa, MOJHbIE
Y COKpAIllEHHbIE MOHHBbIE YpaBHEHMS peakiuii. CBOMCTBA KUCIOT, OCHOBAHUM U COJIEH B
CBETE MPEJACTABICHUN 00 IEKTPONUTUYECKON aucconuanuu. KauecTBeHHbIE peakiuyu Ha
HoHBI. [IoHsTHE O THAPOIN3E CONEH.

Xumuueckuii SKCnepumenm:

03HAKOMJIEHUE C MOJECIIIMU KPUCTAIUIMYECKUX PEIIETOK HEOPraHWUYECKUX BELIECTB -
METaJUIOB MU HEMETAJUIOB (rpaduTa W anmasza), CJIOKHBIX BEIIECTB (XJIOpHIa HATpHs),
HCCIIEIOBAHUE 3aBUCHUMOCTH CKOPOCTH XMMUYECKOW PEAKIMU OT BO3ACHCTBUS PA3IMYHBIX
(akToOpoB, UCCIENOBAaHHWE dJIEKTPONPOBOAHOCTA PACTBOPOB  BEIIECTB, MpoIecca
JUCCOILIMAIIMM KUCTIOT, IIEJI0OUeH U cosei (BO3MOKHO MCTIOIB30BaHUE BUICO MAaTEPHAIIOB),
IIPOBEJICHNUE OIIBITOB, WUIFOCTPUPYIOIIUX MPU3HAKU IIPOTEKAHUsS PEAKUUA HOHHOIO
oOMeHa (oOpa3oBaHME OcCajJKa, BBIIEICHUE Ta3a, oOOpa3OBaHHWE BOJIbI), OIBITOB,
WUIIOCTPUPYIOIIMX TPUMEPHl OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEaKIUil (ropeHue,
peaKklUMu pa3yIoKEHMs, COEIUHEHUs), pAClO3HABAaHUE HEOPraHUYECKUX BEIIECTB C
IIOMOIIBIO KAYECTBEHHBIX PEAKLIMI HA MOHBI, PELIEHUE DKCIIEPUMEHTAIbHBIX 3a1a4.

HemeTtamibl u X coeIMHEHUS

OO6mas xapakTepucTruka rajoreHoB. OCOOEHHOCTH CTPOEHHSI aTOMOB, XapaKTEpHBIE
crernieHn okucieHus. CTpoeHne u (PU3NYECKHe CBOWCTBA MPOCTHIX BEIIECTB - TaJOTCHOB.
XUMHYECKHE CBOIMCTBA Ha MpUMepe Xjopa (B3auMOJIEHCTBHAE C METalIaMU, HEMETaJlJIaMH,
niesnoyamu). XsopoBoaopon. ConsiHas KHUCIIOTa, XUMHYECKHE CBOWMCTBA, IOJIY4YEHUE,
npuMeHeHue. JleiicTBue xyopa M XJOpPOBOJOpPOAA HAa OpraHuM3M 4esioBeKa. Baxkueiiue
XJIOPUIBI M UX HAXOXKACHHUE B PUPOJIE.

O6mas xapaktepuctuka 35eMeHTOB VIA-rpymnmbel. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTeneHu okucienus. CTpoenne u puandeckrue CBOWCTBA MPOCTHIX BEIIECTB -
KHCIIOpOJa U Cepbl. AJUIOTPOIHBIE MOJU(DHUKAIMK KHUCIOPOJa U Cepbl. XHUMHUYECKHE
cBoiicTBa cepbl. CepoBOOPO, CTpOCHHE, (PU3NUECKUE U XUMUYCCKHE CBOMCTBA. OKCHIBI
cCepbl KaK TMPEACTaBUTENN KHUCIOTHBIX OKcuaoB. CepHas KuCIOTa, (QU3NUECKHE W
XUMHUYECKHE CBOWCTBA (OOIIME KaK MPEACTaBUTENS KJacca KHUCIOT U CcHerududecKue).
XUMHUECKHE PEaKlUH, JIeKalIUe B OCHOBE MPOMBILIUIEHHOTO CIIOCO0a MOTyUYeHuUsl CEpHOMN
KUCIOTHIL. [Ipumenenne cepHoi KucioThl. COJIM CEpHOM KHUCIIOThI, KAYECTBEHHAS PEAKLINS
Ha cyib(par-uod. HaxoxzaeHue cepbl M €€ COEAUHEHUH B mpUpoAe. XUMHUYECKOE
3arpsi3HEHUE OKPYKAIOIIEH Cpe/ibl COEIUHEHUAMU Cephl (KUCIOTHBIE 0K/, 3arps3HEHHE
BO3/lyXa U BOJOEMOB), CIOCOOBI €r0 MPEAOTBPAICHUS.

O6mas xapakrepucTtuka 3meMeHToB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapaKTEpHbIE CTEMEeHU OKHUCICHUS. A30T, PaclpOoCTpaHEHHE B Mpupoje, (pusndeckue H
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XUMHUYECKHE CBOMCTBAa. KpyroBopoT a3zoTa B mpupojae. AMMHAK, €r0 (U3UYECKHE H
XUMHUYECKHE CBOWCTBA, MoOJydeHHe U npuMeHeHue. Coiu aMMOHMS, WX (PuU3MYEcKue H
XUMHUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakiusi Ha HOHBI aMMOHHMsI. A30THas
KHUCIIOTa, €€ MoTydeHue, Gu3ndecKne 1 XUMUYIECKUEe CBOMCTBA (00IIMe KaK MPeACTaBUTENs
Kjlacca KHCJIOT W crenuduueckue). Mcnonb3oBaHWe HHUTPATOB W COJEH aMMOHHS B
KaueCTBE MHMHEPAJIbHBIX YAOOpeHHH. XMUMHUYECKOE 3arps3HEHUE OKPYKAIOIICH Cpelibl
COCIMHEHUSAMH a30Ta (KUCJIOTHBIE IO, 3arpsi3HEHHE BO3/lyXa, MOYBBI U BOJOEMOB).
docdop, ammoTpornHbie Mogudukanuu Gocdopa, Gpu3HUECKUe U XUMHUUECKHE CBOWMCTBA.
Oxkcupn docdhopa (V) u dochopHas kucnora, puznueckue W XUMHUYECKHE CBOMCTBA,
nosnyuyenue. McnonbszoBanue (pochaTroB B KaueCTBE MUHEPATbHBIX YI00pEHUM.

O6mas xapakrepuctuka 31eMeHToB 1Y A-rpynmnbel. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTepHbIE  CTENEHU  OKUCICHUS.  YTIEpol,  auIOTpOIHble  Mojaudukanuwu,
pacmpocTpaHeHre B Tpupoiae, (PuU3MYecKHue W XUMHUYECKHE CBOMCTBA. AICOpOIus.
KpyroBopotr yriaepoaa B mpupoge. OKcuapl yriaepoaa, WX (PU3NYECKHEe W XHUMHUYECKHE
CBOICTBA, JIEWCTBUE HA JKUBbIC OPraHU3MbI, MOJIYYEHUE U MPUMEHEHHE. DKOJIOTMUECKUE
npo0isieMbl, CBsi3aHHbIE ¢ okcuaoM yriepona (IV), rumoreza rino0anbHOrO MOTEIUICHUS
KJIUMaTa, TapHUKOBBIM 3(¢ekT. YroimpHas KHUCIOTa U €€ CcolH, UX (U3NYECKUE U
XUMUYECKUE CBOICTBA, MOJTyYeHUE U NpuMeHeHne. KauecTBeHHas peakius Ha kapOoHaT-
noHbl. Vcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUIEHHOCTH M CEJIbCKOM
XO3SIMCTBE.

[lepBoHauanbHble TOHATUS OO0 OPraHUYECKUX BEIIECTBAX KaK O COSAMHEHUSIX
yriepona (MeTaH, 3TaH, STWUJICH, AalETWJICH, JTaHOJ, TJHIEPUH, YKCYCHas KHCIIOTA).
[IpupoaHbie MCTOUYHUKH YTIIEBOJOPOAOB (Yroiib, IPUPOAHBIN Ta3, HE(Th), MPOAYKTHl HX
nepepaboTku (OCH3HMH), UX POJIb B OBITY ¥ MPOMBINIICHHOCTH. [loHATHE 0 OMOJIOTHYECKH
BAKHBIX BEIIECTBAX: >XHMpax, OeyKkax, yrieBoJax - W HMX pOJM B KU3HU YEJIOBEKA.
MarepuaibHOE €AMHCTBO OPraHUYECKUX U HEOPTAHUUYECKUX COETMHEHUN.

Kpemumnii, ero ¢usndeckue U XMMHYECKHUE CBOWCTBA, MOJYYCHHE U TMPUMEHEHHE.
Coenunenust kpeMHus B mpupoge. OOmue npeacrtaBieHuss 006 okcuae kpemuus (IV) u
KpeMHHUeBOW kucinore. CHIMKaThl, UX HCIOJb30BAaHUE B OBITY, B MPOMBIIUICHHOCTH.
Bakneiiime cTpouTeabHble MaTepUalbl: KEpaMHUKa, CTEKIIO, LIEMEHT, OE€TOH, KeJIe300€TOH.
[IpoOnembl 6€30MaCHOTO HMCTOIB30BAHUS CTPOUTEIHHBIX MATEPHATIOB B IMOBCETHEBHOM
KU3HU.

Xumuueckuii sxcnepumenm:

M3y4yeHue O0O0pa3loB HEOPraHWYECKHX BEIIECTB, CBOWCTB COJISHOM KHUCIOTHI,
MPOBEJICHUE KAUE€CTBEHHBIX DPEaKIMil Ha XJIOPUA-UOHBI W HAOMIOJCHHUE TMPU3HAKOB HX
MPOTEKAHMSI, OTBITHI, OTPAKAIOITUE (PU3UIECKUE U XUMUYCCKUE CBOWCTBA raJJOTEHOB U UX
COEIMHEHUH (BO3MOXKHO MCTIOJIB30BaHUE BUICOMATEPHUAIIOB), O3HAKOMIICHUE C 00pa3iiaMu
XJIOPUIOB (TaJOTEHUIOB), O3HAKOMIIGHHE C oOpasliaMu cepbl U €€ COEIMHEHUSIMH
(BO3MOXXHO HCTIOJIb30BAHUE BHICOMATEPUATIOB), HAONIOJACHHUE Tpoliecca OOyTIUBAaHUS
caxapa TOJl JCUCTBHEM KOHIICHTPUPOBAHHOW CEPHOM KHUCIOTHI, M3yUYCHHE XHUMHUYECKUX
CBOMCTB pa30aBIEHHOM CEpHOM KHUCIOTHI, MPOBEACHHE KAaYeCTBEHHOM peakluu Ha
cynbdar-uoH ¥ HaOIIOIEHNUE TPHU3HAKA €€ MPOTEKaHMs, O3HAKOMJICHHE C (PU3NYECKUMHU
cBoMcTBaMU a3oTa, ¢ochopa U HX COCAMHEHUH (BO3MOXXHO  HCIOJIb30BAHUE
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BHUJIEOMATEPHUATIOB), oOpasmamMu a30THbIX U (GOCHOpHBIX yIOOpeHUi, TMOdydeHue,
coOupaHue, pacrno3HaBaHUE U U3yYEHHE CBOICTB aMMHaKa, MPOBEACHHUE KaueCTBEHHBIX
peakuuii Ha MOH amMMOHHUs U (ocaT-uOH U H3y4YEHHE NPU3HAKOB HX MPOTEKaHMS,
B3aUMOJICHCTBUE KOHIEHTPUPOBAHHOM a30THOM KHCJIOTBI € MeIbI0  (BO3MOXKHO
UCMOJIb30BaHUE BHUIEOMATEPUANIOB), M3YYCHHE MOJENEH KPHUCTAUIMYECKUX PEeIIETOK
anMasa, rpadura, QyiepeHa, O3HaAKOMJIEHHE C MPOLECCOM aACOpOIUU PaCTBOPEHHBIX
BEILIECTB AKTUBHUPOBAHHBIM YIJIEM U yCTPONCTBOM IPOTHUBOrasa, MojydyeHue, coOupaHue,
pacro3HaBaHWE M H3YUYEHUE CBOMCTB YTJEKHCIOIO Tras3a, NpPOBEICHHUE KaueCTBEHHBIX
peakumii Ha KapOOHAT M CWJIMKAT-MOHBI M U3YYEHUE TMPU3HAKOB HX MPOTEKAHUS,
O03HAKOMIJICHUE c MPOAYKIIUEN CUJIMKATHOU IIPOMBIIUICHHOCTH, peuexnne
AKCIIEPUMEHTAJIBHBIX 33]1a4 10 TeMe «BakHeilne HeMeTaulbl U X COSAMHEHUS.

Mertaisl 1 UX COEUHEHHUS

OO0mast xapakTepUCTUKa XMMHUYECKHUX DJIEMEHTOB - METAUIOB HAa OCHOBAaHUU HX
nonoxenust B Ilepuognueckor cucreme xumuueckux sneMeHToB [[.M. MenneneeBa u
ctpoeHusi aroMoB. CrTpoeHue MeTawioB. Meraminyeckas CBA3b M METaUIMYECKas
KPUCTATMYECKAsT PEmETKA. DJNEKTPOXMMHUYECKHM  psii  HANpsDKEHUHM  METAJLIOB.
duznyeckre U XUMMUYECKUe CBOICTBA MeTaiioB. OOIIMe crocoObl MOTyYeHUsT METAILIOB.
[TonsiTue 0 KOPpPO3MH METAJUIOB, OCHOBHBIE CIOCOOBI 3aIIUTHI UX OT KOppo3uu. CriiaBsl
(cTainp, 4yryH, JIOpaIIOMUHUN, OpOH3a) U UX IPUMEHEHHE B ObITY U IPOMBIIIIECHHOCTH.

[[{esounple MeTauIbl: IOJNOKEHHE B llepuoanueckoll cucreMe XHMHUYECKUX
anemeHToB /.M. MenneneeBa, cTpoeHHE UX aTOMOB, HaX0XKAeHUE B Ipupoe. dusnyeckue
Y XMMUYECKUE CBOMCTBA (HAa mpuMepe HATpus U Kanusi). OKCUIbl M TUIPOKCUIbI HATPUS U
kays. [Ipumenenne meno4YHbIX METaIOB U UX COEIMHEHHM.

[[{esr0yHO3€MENIBHBIE METAUIBI MATHUW M KaJbLUU: IOJOXeHue B llepumonnueckoit
cucremMe XxumMnu4deckux 3nemMeHToB .M. Menaeneesa, cTpoeHre UX aTOMOB, HAXOXKJICHHE B
npupone. Pu3MyecKue M XHWMHUYECKHME CBOWCTBA MarHvus W Kaimblusa. Baxueumme
COCAMHEHUS KaibIlusg (OKCHJ, THAPOKCHA, coiin). JKECTKOCTH BOABI M CIIOCOOBI €€
YCTpaHEHHS.

AmomMuHui: nojoxxeHnue B llepuoanueckoil cucteMe XxuMu4deckux snaeMeHtoB [[.H.
MeHneneeBa, CTpOEHUE aToMa, HaxoXkAeHUE B npupoae. DU3NUYECKHE U XUMUYECKHE
CBOMCTBA antoMUHUSA. AM(DOTEpHBIE CBONCTBA OKCUJA U TUAPOKCH]IA ATFOMUHUS.

Keneszo: monoxenne B llepuonnueckor cucreme XUMHUYECKHX 3yemMeHTOB J[.M.
MeHneneeBa, CTpOEHUE aTOMa, HaxOXAcHUE B npupoaec. PHU3NYECKHE U XUMUYECKHE
cBoiicTBa xene3a. Okcuapl, Tuapokcuasl U conu xene3a (II) u xenesa (III), ux cocras,
CBOMCTBA U MOJyYECHHE.

Xumuyeckuii IKCnepumenm:

O3HAKOMJIEHHE C 00pasllaMH METAJUIOB U CIIaBOB, UX (PU3MUECKUMHU CBOMCTBAMH,
U3yYEHUE  pPe3yJIbTaTOB  KOPPO3UH  METAJLJIOB (BO3MOXHO UCIIOJIb30BaHUE
BHJICOMATEPHUAIIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJA KaJbIMS M HATPHUS C BOJOMU
(BO3MOXXHO HCIIONB30BAHUE BHICOMATEPHUATIOB), UCCIEIOBAHUE CBOWCTB >KECTKOM BOJIBI,
mpoliecca TOPEHUs kKeje3a B KUCIOpoJe (BO3MOMXHO MCIOJIb30BaHUE BUIEOMATEPHUAIIOB),
MPU3HAKOB MPOTEKAHUSI KAUECTBEHHBIX PEAKIMI Ha MOHbI (MarHus, KaublMs, aJIFOMUHMUS,
unka, ckenesa (1) u sxenesa (I1), meau (Il), HaGmromeHHWE W OMHMCaHHE MPOIECCOB
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OKpalllUBaHUs IUIAMEHM MOHAMM HATpHsl, Kajdus U Kanblus (BO3MOXHO HMCIOJIb30BAHUE
BUJICOMATEPHUAJIOB), HCCIENOBaHHE aM(OTEPHBIX CBOWCTB THAPOKCHAA aJIOMUHUS U
TUJIPOKCHJIA IMHKA, PEIEHUE SKCIIEPUMEHTAIbHBIX 33/a4 110 TeMe «BakHelme MeTasuibl
U UX COCAUHEHUS.

XUMHS ¥ OKpyXKarouas cpena

BemecrBa u marepuanibl B NOBCEIHEBHOW JKM3HM 4YenoBeKa. beszomacHoe
UCIIOJIb30BAaHUE BEIIECTB M XUMHUYECKUX peaknuid B ObiTy. IlepBas momomp mpu
XUMHUYECKUX 0XKOTaX U OTPABJICHUSX.

XHUMHUYECKOE 3arpsi3HEHHE OKpyKaromeh cpenapl (mpeaesbHas — JOMyCTUMAas
KoHLIeHTpanus BemectB (nanee - IIJK). Ponb XuMuUM B peHIEHUH HKOJOTHYECKUX
npooeM.

Xumuueckuul IKChepumMeHm.
u3ydyeHne OOpa3lloB MaTepuanoB (CTEKJIO, CIUIABBI METAJUIOB, IOJMMEpPHBIC
MaTepHabl).

Mesicnpeomemmvie cea3u

Peanm3amus MEXIpeIMETHBIX CBsI3ed TpH  HW3YYCHMM XWUMHH B 9 Kiacce
OCYIIECTBIISIETCS Yepe3 MCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO -HAYYHBIX MOHSTHH, TaK
U TIOHSATUH, SBJISIOMIUXCS CHUCTEMHBIMU JJISl OTICIBHBIX TPEIMETOB E€CTECTBEHHO -
HAYYHOTO IUKJIA.

OO0mue ecTecTBEHHO-HAYYHBIC TOHSTHS: HAy4YHBIA (DaKT, THIIOTE3a, 3aKOH, TCOPHSI,
aHanu3, CHUHTe3, Kiaccuukanus, MNEePUOJUYHOCTb, HAOIIOJEHUE, OSKCIIEPUMEHT,
MOJICJIMPOBaHNE, HM3MEPEHUE, MOJIeNb, SIBICHUE, MAPHUKOBBIM 3(PEKT, TEXHOIOTHS,
MaTepuaibl.

®dusuka: MaTepus, aTOM, JJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIHUIA, H30TOIIBI,
PaJIMOaKTUBHOCTb, MOJIEKYJA, AJIEKTPUYECKUI 3apsii, MPOBOJAHUKH, IOIYIPOBOJIHUKH,
TVDIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHoe COCTOSIHHE BEIEeCTBa,
ra3, pacTBOp, pPAaCTBOPHUMOCTb, KPUCTAJUIMYECKAs pemiéTKa, CIUIaBbl, (DHU3MUECKHC
BEJIMYMHBI, SAMHUAIIEI H3MEPEHUS, KOCMHYECKOE MMPOCTPAHCTBO, IIAHETHI, 3BE3/1bI, COJIHIIE.

buonorus:  ¢orocuHTe3, nBIXaHue, Owocdepa, IKOCHCTEMa, MHHEPATbHBIC
yIA0OpEHUs, MUKPOAJIEMEHTBI, MAaKPOAJIEMEHTBI, TUTATEIHHBIC BEIICCTBA.

I'eorpadus: armocdepa, rumpocdepa, MUHEpaNbl, TOPHBIE TOPOJbI, TOJIE3HbIC
HCKOTIaeMBbIe, TOTUTHBO, BOJTHBIC PECYPCHI.

IINTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUS ITPOT'PAMMEBI 110 XUMNHN HA
YPOBHE OCHOBHOT'O OBIIIEI'O ObPA30OBAHU A

JINUHOCTHBIE PE3VYJIBTATHI

JINYHOCTHBIE PE3yJbTAaThl OCBOCHHS MPOTPaMMbl OCHOBHOTO 0OIIEro oO0pa3oBaHUs
JOCTUTAIOTCA B XOJ€ OOy4YeHUsS XUMUM B E€IMHCTBE YYEOHOW U BOCIHUTATEIHHOM
NEATENILHOCTA B COOTBETCTBUM C TPAJUIIMOHHBIMU POCCHUHUCKUMH COLMOKYJIBbTYPHBIMH
JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMHU, MPUHSATHIMU B OOIIECTBE MpPaBUJIAMH M HOPMaMU
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MOBEJICHHUSI M CIIOCOOCTBYIOT TPOIIECCaM CaMOTIO3HAHMS, CaMOPAa3BUTHS M COIMATU3AIHN
00yJaroIINXCA.

JIMYHOCTHBIE PE3yJIbTAThl OTPAXKAIOT TOTOBHOCTh O0YYAIOIIUXCSl PYKOBOICTBOBATHCS
CHCTEMOM MO3UTHBHBIX IEHHOCTHBIX OPUEHTAIMN U PACIIMPEHHE OMBITA NESTSILHOCTH Ha
e€ OCHOBE, B TOM YHCJIC B YaCTH:

1) maTpHOTHYECKOrO BOCIIMTAHU:

IEHHOCTHOI'O OTHOIIEHUS K OTEUYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U
HAy4YHOMY HACJI€JIUI0, TOHUMAHUS 3HAYE€HUS XUMHUYECKON HAYKH B KU3HH COBPEMEHHOIO
o0I1ecTBa, CIOCOOHOCTH BIIAJETh JOCTOBEPHOM HH(OpMAIUEH O MePEOBBIX JOCTUKEHUIX
U OTKPBITHSIX MHPOBOM M OTE€UECTBEHHOM XHMHH, 3aMHTEPECOBAHHOCTH B HAYUYHBIX
3HAHMIX 00 YCTPOWCTBE MUpa U OOIIIECTRA;

2) Irpa)IaHCKOT'O BOCIIUTAHUS:

MPEICTABICHUS O COIMAJBHBIX HOPMaX W MPaBUIAX MEKIMYHOCTHBIX OTHOIICHUHN B
KOJJICKTHBE, KOMMYHUKATHBHON KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIC3HOW, y4eOHO -
UCCIICIOBATEIIbCKOW, TBOPYECKOW M JPYTUX BHJAX JEATEILHOCTH, TOTOBHOCTH K
pa3HOOOPa3HON COBMECTHOMW AEATEIBHOCTU TIPU BBIOJHEHUN YYEOHBIX, TTO3HABATEIILHBIX
3a7a4, BBINIOJHCHUU XUMHUYECKUX OJKCIIEPUMEHTOB, CO3JIaHHMHM Y4YEOHBIX IPOCKTOB,
CTpEeMJICHHSI K B3aMMOIIOHUMAHUIO W B3aUMOIIOMOINM B TIpOILeCcCe OTOW y4deOHOM
JeSATEIbHOCTH, TOTOBHOCTH OIICHUBATh CBOE IMOBEJCHUE M MOCTYIKH CBOMX TOBAPHILEH C
MO3UIIMY HPABCTBEHHBIX M MTPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIIEICTBUI MTOCTYITKOB,;

3) IEHHOCTH HAyYHOTO TIO3HAHUS:

MHPOBO33PEHYECKHE IIPEJCTABICHUSI O BEIIECTBE MW XUMHUYECKOW peaKkuuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHS HAyKH U COCTABISAIOILIUE OCHOBY IS
NMOHMMAHUSl CYIIHOCTH HAy4YHOW KapTUHBI MHpa, MPEICTaBICHUs OO0 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJBI, B3aUMOCBA3SIX YEJIOBEKA C MPUPOJHOU CPEAoi, O
POJIM XMMHH B TO3HAHUH 3TUX 3aKOHOMEPHOCTEM;

MMO3HABATEIbHBIE MOTHBBI, HANIPABJICHHbIE HA MOJYYEHUE HOBBIX 3HAHWUU MO XUMUH,
HE0OXoauMbIe il O0BSICHEHUsT HAOJI0IaeMbIX MPOIIECCOB W SIBJICHHI, MO3HABATEIHLHOM,
MH()OPMAITMOHHONW M YUTATENBCKON KYJIBTYphI, B TOM YHCJI€ HABBIKOB CaMOCTOSTEIHLHOMN
paboThl ¢ y4eOHBIMU TEKCTaMH, CIPABOYHON JIMTEPATYypPOH, JTOCTYMHBIMH TEXHUYECKUMU
cpeacTBaMu HH(POPMAIIMOHHBIX TEXHOJIOTHIA;

MHTEpec K 00YYEeHHUIO U TTO3HAHMIO, TI0003HATEIHLHOCTh, TOTOBHOCTD U CITIOCOOHOCTH K
caM000pa30BaHUIO, MPOEKTHOM U HCCIEAOBATENBCKONW JEATENbHOCTH, K OCO3HAHHOMY
BBIOOPY HANpPaBIEHHOCTH U YPOBHSI 00yUY€HUs B JalbHEHIIEM;

4) hopMuUpOBaHUS KYJIBTYPhI 3I0POBbS:

OCO3HAHHME IIEHHOCTH >KM3HU, OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY 370POBBIO,
YCTAaHOBKU Ha 3J0pPOBBIA 00pa3 >KM3HU, OCO3HAHUE MOCIEACTBUI U HEMPUSITHE BPEIHBIX
npuBbIUeK  (YNmoTpeOJeHUs  alKoroJisi, HApKOTUKOB, KypEHHUs), HEOOXOJUMOCTH
coOt0IeHus MpaBuil O€30MaCHOCTHU MPU OOpaIIEHUH C XUMHUYECKUMH BEUIECTBAMU B OBITY
Y peabHOM )KU3HH;

5) Tpy0BOrO BOCITUTAHUS:
UHTEPEC K IMPAKTHYECKOMY H3ydeHHIO TpodeccHii W Tpyjaa pa3lddHOrO poja,
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YBaXEHUE K TPYLy WU PE3yJibTaTaM TPYJIOBOU NEATEIbHOCTH, B TOM YHCJIE Ha OCHOBE
NPUMEHEHUSI MpPEIMETHBIX 3HAHUM MO XMMHH, OCO3HAHHBIA BHIOOP HMHIUBUAYATbHON
TPAeKTOPUM MPOJODKEHUsT OOpa3oBaHHUA C Y4E€TOM JIMYHOCTHBIX HHTEPECOB U
CIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HWHTEPECOB M MOTPEOHOCTEH, YCIENIHON
npoeCCUOHATIBHON JEATENIbHOCTH W Pa3BUTUS HEOOXOIUMBIX YMEHHH, TOTOBHOCTb
a/1IalTUPOBaThCS B PO eCCUOHANIBHOMN CpejIe;

6) KOJIOTHMUYECKOTO BOCTIMTAHUS:

AKOJIOTMYECKH 11e1eco00pa3HOe OTHOIIEHHE K MPUPOJAE KaK MCTOYHUKY XKU3HU Ha
3emiie, OCHOBE €€ CyIIECTBOBAHMS, NMOHMMAHUE LIEHHOCTU 3J0pPOBOr0 U OE30MacCHOr0
oOpa3a JKH3HHM, OTBETCTBEHHOE OTHOUIEHHE K COOCTBEHHOMY (DU3MYECKOMY U
ICUXUYECKOMY 3/I0pOBbIO, OCO3HaHHE IICHHOCTH COOJIOACHUA TNpaBUi 0E30MacHOTO
MOBEJIEHUs MPU palboTe C BEIIECTBAMH, a TAKXKE B CUTYAILUAX, YIPOXKAIOLIUX 3/I0POBBIO U
JKU3HU JIOJICH;

CIIOCOOHOCTH TIPUMEHSTH 3HAHUSA, TIOJydYaeMble TIPU U3YYCHUN XUMUU, TSl PEIICHUs
3a7a4, CBSI3aHHBIX C OKPYXKAIOIIEW NPUPOAHOM CpENOM, i NOBBILICHHUS YPOBHA
AKOJIOTUYECKOU KYJIbTYpPbl, OCO3HAHMS TT100aJIbHOTO XapaKkTepa IKOJIOTHUECKUX MPOo0IeM U
IyTE€W MX PELICHUS MNOCPEACTBOM METOJOB XMMHH, JKOJIOTMYECKOTO MBILUICHUS, YMEHUS
PYKOBOACTBOBATHCSI UM B IO3HABATEIIBHOM, KOMMYHUKATUBHOM M COUAIIBHOM ITPAKTHUKE.

METAIIPEMETHBIE PE3VYJIbTATHI

B cocraBe MeTanpeaMeTHBIX pe3yIbTaTOB BBIICISIIOT 3HAUMMBIE 111 (POPMUPOBAHUS
MUPOBO33pEHUs] OOIIeHAYYHbIE MOHATHS (3aKOH, TEOpHs, MNPUHIMI, TUIOTe3a, (akKT,
CUCTEMA, MPOLECC, IKCHEPUMEHT U JAPYTO€.), KOTOPHIE HCIOJIb3YIOTCS B €CTECTBEHHO-
Hay4HbIX YUY€OHBIX MpEeAMETaX M MO3BOJISIIOT HAa OCHOBE 3HAHUM W3 ATUX NPEIMETOB
dbopMHUpOBaTH TPEACTABICHNUE O IIEJIOCTHOM HAyYHOM KapTUHE MHpA, U YHHUBEpPCATbHBIC
y4yeOHble JeHCTBUS (MTO3HABATENbHBIE, KOMMYHHUKATHBHBIC, PETYISTHUBHBIC), KOTOPHIC
oOecrieuynBalOT (HOPMHUPOBAHHWE TOTOBHOCTH K CaMOCTOATEIHLHOMY IUIAHUPOBAHUIO H
OCYIIECTBJICHHUIO YUeOHOU e TETHHOCTH.

IHo3HaBaTe/IbHbIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eHCTBUS
ba3oBble TOrnyecKue NeCTBUSA:

YMEHUSl MCMOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHHUS HPU OCBOCHHUU 3HAHUM:
pacKpbIBaTh CMBICI XHUMHYECKUX TMOHATUM (BBIAEIATH HX XapaKTEpHbIE IPU3HAKH,
yCTaHaBJIMBaTh B3aMMOCBS3b C JAPYIMMH TMOHSATUSMH), HCIHOJB30BaTh IOHATUS IS
OOBSICHEHHs OTACIbHBIX (PAKTOB W SBICHUH, BHIOMpaTh OCHOBAHUSA WU KPUTEPUU IS
KJIaccu(UKAlMu XUMUYECKUX BEIIECTB M XHMHUYECKHUX pEeaKIfii, yCTaHaBJIUBAThH
MPUYUHHO-CJICICTBEHHBIE CBSI3U MEXIy OOBEKTaMH W3Y4YCHHS, CTPOUTH JIOTHUECKHE
paccyxaeHuss (MHIYKTUBHBIC, JACIyKTUBHBIC, II0 aHAJIOTHH), JeJaTh BBIBOABI W
3aKTFOYCHHUS;

yMEHHE TPUMEHSATh B  Tpollecce TMO3HAHWA  TOHATUSA  (TIpeIMETHhIE |
MeETaIpeMETHbIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJENH, HCIOJIb3yEeMbIE B XUMUH,
npeoOpa3oBbIBaTh IMIUPOKO TMPUMEHAEMbIE B XUMHUU MOJEIbHbIE TMPEACTABICHUS -
XUMUYECKUHN 3HaK (CUMBOJI 3JIEMEHTa), XuMudeckas GopMyia U ypaBHEHHE XUMHUYECKOU
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peakiuu - MpHU pelleHuH y4eOHO-TI03HABATENbHBIX 3a/ad, ¢ YYETOM AITHX MOJEJbHBIX
MIPEACTABIICHUN BBISABISATh W XAPAKTEPU30BATh CYLIECTBEHHBIE IPU3HAKU H3y4aeMbIX
OOBEKTOB - XHMHMYECKUX BEIIECTB M XUMHUYECKHX pEaKIMW, BBISIBIATH OOLIUE
3aKOHOMEPHOCTH, TPUYMHHO-CIEACTBEHHBIE CBSI3M W NPOTUBOPEYMS] B HU3Yy4aeMbIX
pOLECCax U SBICHUSIX.

ba3zoBsie nccnenoBaTenbCKue A1€UCTBUS:

YMEHHUE UCIOJIb30BaTh IOCTABIEHHBIE BOIIPOCHI B KAUECTBE MHCTPYMEHTA MIO3HAHUS, a
TaKk)K€ B KauecTBE OCHOBBHI Uil ()OPMHUPOBAHHUSI TUIOTE3bl MO MPOBEPKE MPAaBUILHOCTU
BBICKa3bIBAEMBIX CYXICHMUIA;

npUOOpETEHHE OIBITA [0 TUIAHWPOBAHUIO, OPTraHU3AIUHN U POBEACHUIO YUYCHHUECKHUX
HKCIIEPUMEHTOB, yMEHHEe HaOmoAaTh 3a  XOJOM  Ipolecca, CaMOCTOSTEIbHO
NPOTrHO3UPOBATH €ro pe3yibTar, (OPMYyJIUPOBATh 000OIIEHUS U BBIBOABI MO pe3yJbTaTaM
MPOBEAEHHOTO OMBITA, UCCIIEIOBAHUS, COCTABIIATH OTYET O MPOICIaHHOMN padoTe.

Pa6ora c undopmanmeii:

yMEHHE BBIOMpaTh, aHAIU3UPOBATh M UHTEPIPETHUPOBATh MH(DOPMALIKIO Pa3THMUHBIX
BUJIOB W (OpPM TMpPEACTaBICHHsS, MOIYyYaeMYyI0 W3 PAa3HbIX HCTOYHUKOB (HAYy4yHO -
MOMYJISIpHAsl JIUTEpaTypa XUMHUYECKOTO COJIEpXaHHsI, CIPABOYHBIE IMOCOOUS, PECYpCHI
HuTepHeTa), KpUTHUECKU OILIEHUBATH MIPOTUBOPEUHBYIO U HEJAOCTOBEPHYIO HH(DOPMALIHUIO;

yMEHUE TPUMEHSATh pa3IudyHble METOAbl M 3ampochl MPH TIOUCKE U OTOOpe
nH(OpPMAIIMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAUMBIX JIS BBIMOJIHEHHUS y4€OHBIX U
MO3HABATENIbHBIX 337a4 ONpPEAeNEHHOTO THWIA, NPUOOpETeHHE OmbITa B 00JacTH
MCIIOJIb30BaHUSI HH(POPMALIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHI, OBIaICHUE KyIbTYPO
AKTUBHOTO WCIOJIb30BAHUS PA3UYHBIX MOMCKOBBIX CHUCTEM, CaMOCTOATEIHLHO BHIOMPATH
onTUMalIbHYyI0 (OpMy TpeACTaBiICHUS HHPOpPMALMM W WUIIOCTPUPOBATH peIIacMbie
3ajaud HECJIOKHBIMU CXEMaMH, JIuarpamMmamu, JIpyrumu ¢opmamu Tpadukd ©U HUX
KOMOMHAILMSMU;

yYMEHHE UCTOIb30BaTh U aHAJM3UPOBATH B Mpoliecce YUeOHOM U HCcClIeI0BaTeNbCKON
NESATENbHOCTH HMH(POPMALMIO O BIUSHUM MPOMBIIUIEHHOCTH, CEIbCKOTO XO35HCTBA U
TPAHCIIOPTA HA COCTOSIHUE OKPY>KArOLIEH ITPUPOTHON CPELBI.

KoMmyHuKaTUBHBIE YHUBEpPCAJIbHbIE YUeOHbIE 1eCTBUSA:

YMEHHUE 3a/1aBaTh BOMNPOCHI (B XOJe auanora u (WiM) IUCKYCCHM) IO CYUIECTBY
oOcyknaeMoi Tembl, (OPMYJIMPOBATh CBOM NPEIOKEHUS OTHOCUTEIHHO BBITOJIHEHUS
MPEAI0KEHHOM 3a/1a4H;

NpUOOpETEeHHE OMNbITa NPE3CHTALMU PE3YyJIbTATOB BBHITIOJIHEHUS XUMHUYECKOTO
IKCTIEpUMEHTa (JJa00paTOPHOTO OTBITA, TA0OPATOPHOM PAaOOTHI MO UCCIEIOBAHUIO CBOMCTB
BEII[ECTB, yUeOHOTO MPOCKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHHUKAMH TIO3HABAaTEIbHOU M
WCCJIEIOBATEIILCKON JIEATENLHOCTH TIPU PEIICHUH BO3HHUKAIOIIMX MPOOJIEeM Ha OCHOBE
y4éTa OOIIMX HMHTEPECOB M COTJIACOBAaHHS MO3UIMN (00CYyXACHHsS, OOMEH MHEHHUSIMH,
«MO3TOBBIE IITYPMBI», KOOPJIWHAIIMS COBMECTHBIX JCUCTBHM, OTMPEICIICHIE KPUTEPUEB TIO
OIICHKE KayeCTBa BBHITIOJHEHHOM pabOTHI U IpyTHE);
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PerynsiTuBHbI€ YHUBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS:

YMEHHE  CaMOCTOATENIbHO  ONPENENsATh UEIM  JIEATEIIbHOCTH, IUIaHUPOBATh,
OCYUIECTBJISITh, KOHTPOJUPOBATh W MNpPU HEOOXOJUMOCTH KOPPEKTUPOBATh CBOIO
JeSITENbHOCTh, BbIOMpaTh HaubOosiee H(P(PEeKTUBHBIE CMOCOOBI PEIICHUS YYEOHBIX H
[I03HABATEIBHBIX  3a/a4,  CaMOCTOSTEIBbHO  COCTaBJIATH WA  KOPPEKTUPOBATH
MPEJUIOKEHHBIM AJITOPUTM JACHMCTBUM IPU BBINOJHEHUM 33JaHUM C YYETOM MOJIyYEHHUS
HOBBIX 3HaHUW 00 WU3y4yaeMbIX OOBEKTaX - BEIIECTBAX U pEAKIMUSIX, OILICHUBATh
COOTBETCTBHE IIOJIYYEHHOI'O pe3yJbTaTa 3asBICHHOM LENIM, YMEHHE HCIOIb30BaTh H
AHAJIM3UPOBATh KOHTEKCTBI, IIPEUIaraéMble B YCIIOBUH 3aJaHUN.

I[MPEAMETHBIE PE3VYJIbTATEI

B cocraBe mpeaMeTHBIX PE3yNbTATOB MO OCBOCHHUIO 0053aTEIBHOTO COJIEp KAHMS,
YCTAHOBJICHHOTO JaHHOW (enepanbHOl pabodell MporpaMmoiu, BBIJACISIOT: OCBOCHHBIC
OoOy4JaronIMMHCST Hay4YHbIC 3HAHUS, YMEHHUSA M CIOCOOBI ACHCTBUH, crienuduyueckue s
MpeAMETHON 007acTH «XUMUS», BUIBI IEATETLHOCTH O MOJYyYEHUIO HOBOTO 3HAHUS, €TO
MHTEPIpPETalny, NPeoOpa3oBaHUI0O U MPUMEHEHUIO B PA3JIMYHBIX Y4YEOHBIX M HOBBIX
CUTyalUsIX.

K koHIty 00yuenust B 8 kiiacce npeAMeTHbIE pe3yIbTaThl Ha 6a30BOM YPOBHE TOJIKHBI
oTpaxkaTb CHOPMUPOBAHHOCTD y OOYYAIOIIUXCS YMEHUI:

PacCKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX IMOHATHI: aTOM, MOJIEKYJIA, XUMUYECKHUI
AJIEMEHT, MPOCTOE BEUIECTBO, CI0KHOE BELIECTBO, CMECh (OJHOPOJHAsI U HEOJIHOPOIHAS),
BAJICHTHOCTb, OTHOCHUTEJIbHAS aTOMHAas M MOJIEKYJIIpHAs Macca, KOJMYECTBO BEILECTBA,
MOJIb, MOJISIPHAsI Macca, MacCoOBasl 10JIs1 XUMUYECKOT'0O DJIEMEHTA B COCIMHEHUH, MOJISIPHBIN
00BEM, OKCHJI, KHCIIOTa, OCHOBAHUE, COJIb, JIEKTPOOTPULIATEIHLHOCTD, CTETICHb OKUCIICHHUSI,
XUMUYECKasi peakius, KiIacCUPUKAUg pPEaKluuid: pPEeaKIuu COCTUHEHUS, PEeaKIHH
Pa3NOKEHUSI, PEAKIIUU 3aMEIICHHS, Peaklui 0OOMEHa, 9K30- U PHIOTEPMHUECKHE PEaKIIny,
TEIJIOBOM 3(PPEKT peakinu, SAapO aToMa, IEKTPOHHBIN CIOW aToMa, aToMHas opOuTab,
paguyc aroMa, XUMHUYECKas CBSI3b, MOJISIPHAs W HEMOJISIPHAsl KOBAJECHTHAs CBSI3b, MOHHAA
CBsA3b, HOH, KaTHOH, aHWOH, pacTBOp, MaccoBas JOJsS BemiecTBa (MPOLIEHTHAsS
KOHLIEHTpAaIus) B pacTBOPE;

WJUTKOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XMMHMUYECKHX INOHATUWA U NPUMEHATH ITU
MTOHSATHS IIPU ONUCAHUM BEUIECTB U UX IIPEBPALECHUN;

MCIIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIUKY [UIsl COCTABJICHHUS (OPMYJ BEIIECTB H
YPaBHEHUI XMUMHYECKUX PEAKLINN;

OTIPEETSITh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCTUHEHHSX, CTEIICHBb
OKHCJICHHS JJIEMEHTOB B OWHApHBIX COCAMHEHUSIX, TMPUHAJICKHOCTh BEIIECTB K
onpeeIEHHOMY KJIacCy COSIMHEHHH 10 PopMyiaM, BUJI XUMUYECKOU CBSI3M (KOBAJIGHTHAS
Y MOHHAsA) B HEOPraHUYECKUX COCTUHEHUSIX;

packpeiBatk cMmbich Ilepuonnueckoro 3akona [I.M1. Menneneesa: neMOHCTpUPOBATH
MOHMMAHUE MEPUOJNYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKHX BJEMEHTOB OT WX
nonoxxkenuss B Ilepmoanyeckod cucTteMe, 3aKOHOB COXPAHEHMSI MacChl BEIECTB,
ITOCTOSTHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YUYE€HUS, 3aKOHa ABOTraapo;

ONKCHIBATH M XapakTepu3oBaTh TabmuuHyro ¢opmy Ilepuoauyeckoit cucTemsl
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XUMHUYECKUX OJJIEMEHTOB: pa3juvaTh MOHITHS «TJaBHas mnoarpynma (A-rpynma)»
«mmobounas mnoxarpynma (b-rpynma)», wmanbie u  OONbIIME TMEPUOMABI, COOTHOCHTH
o003HaueHus, KOTOpble uUMelTcs B Tabmuie «llepmomnueckas cucreMa XMMHUYECKHX
anemeHToB J[.M. MenneneeBa» C YHCIOBBIMH XapaKTEPUCTHKAMU CTPOSHHUS aTOMOB
XUMUYECKUX DJEMEHTOB (COCTaB M 3apsa  sjapa, oOIIee 4YHCIO DJJIEKTPOHOB H
pacmpeenieHue uX Mo dJIEKTPOHHBIM CJIOSIM);

KiIaccu(puIMpoBaTh ~ XMMHYECKHE  JJEMEHThl, = HEOPraHWYECKHE  BEIIECTBa,
XUMHAYECKUE peakuuu (10 YUCIYy W COCTaBYy YYaCTBYIONIMX B PEAKIMH BEIIECTB, IIO0
TerIoBoMy G (DeKTy);

XapaKTepHU30BaTh (OMUCHIBATH) OOIME XWMHYECKHE CBOMCTBA BEIIECTB PA3TUIHBIX
KJIaCCOB,  TOATBEpXJasi  OMUCAaHWE  TPUMEpPaMH  MOJEKYJSPHBIX  ypaBHECHUM
COOTBETCTBYIOIINX XUMUUYECKUX PEAKITU;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX Kaue€CTBEHHOI'O COCTaBa,
BO3MOXHOCTHU MTPOTEKAHUS XUMHUECKHUX MTPEBPAILCHUN B PA3IUYHBIX YCIOBUSIX;

BBIYUCIISATh OTHOCUTEIBHYIO MOJICKYJSIPHYIO W MOJIIPHYIO MacChl BEIIIECTB,
MacCOBYIO JIOJIF0 XHMHUYECKOTO d3JeMEeHTa 1Mo (opMyse COEAMHEHHUS, MACCOBYIO IOJIO
BEILIECTBA B PACTBOPE, MPOBOJIUTH PACUYETHI MO YPABHEHUIO XUMHUYECKOU PEaKInu;

MIPUMEHSITh OCHOBHBIC OTIEPAIlMU MBICIUTEIIBHOM JEATEIbHOCTH - aHAJIU3 M CHUHTE3,
CpaBHEHHE, O00OOIIEHUE, CHCTeMAaTH3alllio, KiIacCH(HKAIUIO, BBISBICHHE IPHYUHHO -
CJICJICTBEHHBIX CBSI3€M - Il M3Yy4YEHUS CBOWCTB BEHIECTB M XUMHUYECKHX PEaKIIHi,
€CTEeCTBEHHO-HAYYHbIE METOJbl MO3HAHUS - HAOIIOJIEHUE, W3MEPEHUE, MOICIMPOBAHMUE,
AKCHEPUMEHT (peaJIbHBIA U MBICJICHHBIN );

cleloBaTh TMpaBWjaM II0JIb30BAaHMS XHMHMUYECKOW MOCYyJ0ll U J1abopaTopHBIM
o0opyJ0BaHMEM, a TaKXKe IpaBujiaM OOpallleHHs C BEIIeCTBAMH B COOTBETCTBUU C
WHCTPYKITUSMHU TIO BBITIOJIHEHHIO JTA0OPATOPHBIX XMMHYECKHX OTMBITOB TO TOJYYCHHIO H
COOMpPaHUIO ra3000pa3HbIX BEIIECTB (BOJOPOJIa U KUCIOPOa), IPUTOTOBIECHUIO PACTBOPOB
C OmpeAeIEHHON MacCOBOM JI0JIEH pacTBOPEHHOIO BEIIECTBA, TUIAHUPOBATh U MPOBOJIUTH
XUMUYECKUE DKCIIEPUMEHTHI IO PACIO3HAaBAHUIO PACTBOPOB IMIEJIOUEH U KHCIOT C
MOMOIIIBIO HHIUKATOPOB (JTakMycC, ¢heHoTanenH, METHIOPAHK U APYTHE).

K xoniy 00yuenus B 9 kiacce mpeaMeTHbIe pe3yabTaThl Ha 0230BOM YPOBHE JOJIKHBI
oTpaxaTh CHOPMUPOBAHHOCTH Y OOYYAIOIINXCS YMEHUM:

PacKpbIBaTh CMBICII OCHOBHBIX XMMHMUYECKUX MOHSITUNA: XUMUYECKUI AJIEMEHT, aTOM,
MOJIEKYJIa, MOH, KaTHMOH, aHHOH, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, BAJIEHTHOCTb,
AIIEKTPOOTPULIATEILHOCTh, CTENEHb OKUCIEHHS, XMMUUYECKasl peakusi, XUMHUUecKas CBS3b,
TEIUIOBOM 3(deKkT peakuuu, MOJb, MOJSAPHBIA O00BEM, pacTBOpP, BIEKTPOJIUTHI,
HERJIEKTPOJIUTBI,  DJIEKTPOJUTHYECKAas JUCCOLMAIMs, pEeakUMd HOHHOrO OOMEHa,
KaTajau3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHUMble W HeoOpaTHMMBIE PpEaKIMH,
OKHCJIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKLIUU, OKUCIINTEND, BOCCTAHOBUTEIb, OKUCIIEHUE U
BOCCTaHOBJICHHE, aJNIOTPONusi, aM(pOTEPHOCTh, XUMUYECKas CBS3b (KOBAJICHTHAsI, MOHHAS,
MeTaJUInYecKasi), KpUCTANIMYECKasi peuIETKa, KOppO3Us METaJUIOB, CIUIaBbl, CKOPOCTb
XUMHYECKOM peakuuu, mpeaenbHo nomyctumas konuentpauus [1JIK Bemecrtsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHSATUH M MPUMEHSTbh ITH
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MOHSTHSA MTPU ONMCAHUU BEIIECTB U UX MPEBPALICHHUIA;

MCIOJIb30BaTh XHMMHUYECKYI0 CHMBOJIMKY Ui COCTaBlieHUS (GOpMyJl BEIIECTB U
YpaBHEHUN XUMHUYECKHUX PEaKnit;

OMpeNeNsTh BaJCHTHOCTb M CTENEHb OKHUCJICHHUS XHMHUYECKUX D3JIEMEHTOB B
COEMHEHMSX PA3IMYHOIO COCTABA, MPUHAIEKHOCTh BELIECTB K ONPEACIEHHOMY Kiaccy
coelvHEeHUH 1o (QopmylaM, BHUJ XUMHYECKOW CBA3M (KOBAJICHTHAs, WOHHAs,
MeTaJUIMYeCcKasi) B HEOPraHUYECKUX COCAMHEHMSIX, 3apsij UOHA M0 XUMHUYECKou (opmysie,
XapakTep cpeasl B BOAHBIX  PAcTBOpaX HEOPraHUYECKUX  COCAUHEHUH, THUI
KPUCTAJUINYECKON PEIETKN KOHKPETHOT'O BEILIECTBA;

packpsiBath cMbIca [lepuoanueckoro 3akona [[.M1. MenneneeBa u 1eMOHCTPUPOBATH
€ro TMOHMMAaHME: ONUCHIBATh M XapaKTepu3oBaTh TabmuuHyio ¢opmy llepuoamueckoit
CHCTEMbl XUMHUYECKUX 3JICMEHTOB: pa3iiuuaTh MOHATHS «IJIaBHas moarpymmna (A-rpymma)»
u «mobounas mnoxarpymnmna (b-rpynma)», manble U OoyblIM€ TEPUOIBI, COOTHOCHUTH
o003HauYeHUsi, KOTOpPhIE HKMEIOTCS B MEPUOAMYECKOW Tabiuie, C YUCIOBBIMH
XapaKTEepUCTUKAMHU CTPOEHHUS aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB U 3apsija sjapa,
oOl1ee 4uciao 3JEKTPOHOB U PACHPEETICHHE UX IO 3JIEKTPOHHBIM CJOSM), OOBSCHATH
oO11Me 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JIEMEHTOB U MX COEIMHEHUIU B Ipeneax
MaJibIX IEPUOJOB U IIABHBIX NOATPYIII C YYETOM CTPOCHMS X ATOMOB;

KJIacCU(PUIMPOBATh ~ XMUMHYECKHE  OJEMEHThI,  HEOpPraHWYeCKHe  BeIIeCTBa,
XUMUYECKHE peakiuu (M0 YUCIy M COCTaBy YYacTBYIOIIMX B PEAKIUU BEIIECTB, IO
TeroBoMy 3G (heKTy, o U3MEHEHHIO CTENEHEeH OKUCICHUS XUMHUUECKHUX 3JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME M CHEUPUYECKUEe XUMUYECKHE CBOMCTBA
MPOCTBIX U CIIOKHBIX BEIIECTB, MOJATBEP)KIas OMHCAHHE MPUMEPAMH MOJICKYJSPHBIX U
MOHHBIX YPABHEHUN COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIINA;

COCTaBJIAITh YPABHEHUS DIICKTPOJMTUYECKON TUCCOIMAIMKM KUCIOT, IIeJoued u
CoJiei, TONHBICE W COKpalI€HHbIC YPaBHEHUS pEaKIMii HOHHOTO OOMEHa, ypaBHECHHUS
peaKkiuii, TOATBEPKAAIONINX CYIIECTBOBAHNE TCHETUYECKOW CBSI3M MEXKIY BEIICCTBAMU
Pa3IUYHBIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTh OKHCIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIM MOCPEICTBOM
COCTAaBJICHUS 3JIEKTPOHHOIO OaiaHca 3TUX PEaKIIMii;

MIPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX CTPOEHHS, BOBMOYKHOCTH
MPOTEKaHUsI XUMHUECKHUX MTPEBPAILICHUN B PA3IMYHBIX YCIOBUSIX;

BBIUMCIISATh OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MacChl BEILECTB,
MacCOBYIO JIOJIF0 XHMHUYECKOrO 3JeMEHTa Mo (opMylie COECIUHEHHs, MAacCOBYIO IOJIO
BEII[ECTBA B PACTBOPE, IPOBOJIUTH PACUETHI 10 YPABHEHUIO XUMUYECKON PEaKInu;

coOmoaTh TpaBWia TMOJB30BAHMUS XUMHUYECKOW TIOCYIOM M J1abopaTOpHBIM
o0opyIoBaHMEM, a Tak)Ke TMpaBWia OOpalIeHUs C BEIIECTBAMHU B COOTBETCTBUU C
WHCTPYKIIUSIMU TIO BBITIOJIHEHHIO JTAOOPATOPHBIX XMMHUYECKHX OMBITOB MO TMOJYyYCHHUIO U
cOoOMpPaHHUIO ra3000pa3HbIX BEUIECTB (aMMHUaKa U YIJIEKHCIIOTO ras3a);

MIPOBOJUTH PEAKIIMH, TOTBEPKAAIOIINE KaYECTBEHHBII COCTaB Pa3NYHbIX BEIIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOPUA-, OPOMHUI-, HOIUA-, KapOoHAT-, (hocdaT-, CUIIUKAT-
, Cynb(aT-, THUAPOKCUI-HUOHBI, KAaTHOHbBI AMMOHMS U HOHBl HU3YYEHHBIX METAJLJIOB,
MPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX BEUIECTB;
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MIPUMEHSATh OCHOBHBIE OTIEPAIMM MBICIUTEIBLHON JEATEILHOCTH - aHallu3 U CHHTE3,
cpaBHEHHE, 00001IeHNe, CHCTEMATHU3AIINIO, BEISIBICHUE TPUYMHHO-CJICICTBEHHBIX CBS3EH -
JUTSL U3YYCHHSI CBOMCTB BEIIECTB U XUMUUYECKUX PEaKIIUi, €CTECTBEHHO - HAy4YHBIE METO/IbI
MO3HAHUA - HaOMIOZICHWE, W3MEpPEHHE, MOJEIMPOBAaHKE, HKCICPUMEHT (peabHbIM H
MBICJICHHBIH).
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TEMATUYECKOE ITNTAHNPOBAHUE

8 KIIACC
Neo Hanmenosanue Komnunuectso Conepxanne 00yueHus OCHOBHBIE BUJIBI AEITEILHOCTHA
/o PAa3IenoB U TEM 4acoB 00y4aroIUXCs

y4eOHOTO IpeIMeTa

Pasne

. HepBOHa‘IaJ'IBHBIG XUMHYECCKUEC ITOHATUA

1.1

XuMus - BaXKHast
00macTh
€CTECTBO3HAHUS U
IIPAKTHYECKON
JEATEIIbHOCTH
YeJI0BEKa

6

[IpeameT xumuu. Posib XuMuu B :KU3HA
YyeJioBeKa. XUMHUS B CUCTEME HayK.
Tena u BeniectBa. ®uznueckue CBOMCTBA

BCHICCTB. AFpGFaTHOC COCTOAHHNC BCIICCTB.

[TonsiTue 0 MeTo1aX MO3HAHUS B XUMUHU.
Yuctele BeniecTBa U cmecu. CrocoOsl
paszneneHus cMecel. Xumuueckut
aKcnepumenm: Jlemoncmpayuu:
3HAKOMCTBO C XUMHYECKOH MOCYJI0H, C
npaBuIaMu paboTHI B Ta0OPATOPUH U
npreMaMu oOpareHus ¢ 1a00pPaTOPHBIM
000pyTOBaHUEM.

dusndeckre CBOMCTBa 00pa3IoB
HEOPTaHWYECKUX BEIIECTB - METAIIIOB U
HEMETAJIIOB.

Crioco0nI paziesieHus: cMecei
(punbTpoBaHuE, BhIIapUBaHUE,
TUCTUJUIAIMSA, XpoMaTorpadusi).

PackpeiBaTh CMBICT M3y4aeMbIX TOHATHUU.
PackpsiBaTh posib XUMHUH B PUPOE U
YKU3HH YEJIOBEKA, €€ CBA3b C APYTUMHU
HayKamu.

Paznuuath 4nCThIE BEIIECTBA U CMECH;
OJTHOPOJIHBIE U HEOJHOPOIHBIE CMECH.
Paznuyath huznyecKkre U XUMHUYECKHE
SIBJICHUSL.

CrnenoBath arOpUTMaM UCIOIb30BAHUS
AKCHEPUMEHTAIBHBIX METOJIOB -
HaOII0/IeHNS U dKcriepuMenTa. HabmronaTh
1 OTIUCHIBATh OOBCKTHI TP TIPOBEACHUHT
JIEMOHCTpaIUii 1 1a00OPATOPHBIX OTBITOB TIO
M3YYEHUIO (DU3UYECKUX CBOMCTB BEIIECTB,
CIIOCOOOB pa3/ieNieHusl CMecei BEUIECTB.
[IpoBOANTE XUMUYECKHM SKCIIEPUMEHT MPH
pazzielIeHuH cMecei (Ha mpruMepe OUUCTKU
MOBAapEHHOMU COJIN) B XOJI€




Jlabopamopnvle onvimul:

M3yuenue u onucanue pU3MUECKUX CBONCTB

00pa3IioB HEOPTaHUIECKUX BEIIECTB.
N3ydenne cioco0oB pasneneHus cmecen (¢
MTOMOIIIHI0 MarHNTA).

I Ipaxmuueckue pabomul:
Ne 1. TIpaBuna paboTsl B 1a00paTopuu U
npuEMBI 00paIeHus ¢ 1abopaTOPHBIM
000pyI0OBaHUEM.
No 2. Paznenenue cmeceit (Ha mpumepe
OUYMCTKH IIOBAPEHHOM COJIN)

MpakTu4YecKoi pabotsr Ne 2.

CrnenoBarh paBUiIaM IOJI30BaHUS
XUMHUYECKOU MOCy 10 U 1ab0paTOpPHBIM
000pyI0BaHUEM, A TAKXKE ITPaBUIIaM
oOpalieHusi ¢ XkMUYECKUMHU BEIlIeCTBAMHU B
COOTBETCTBUU C UHCTPYKIUEN IIPU
BBINIOJTHEHUU MIPAKTHUECKOM paboThl Ne 1.
BricTpanBaTh pa3BEpHYThIEC IUCbMEHHBIE U
YCTHBIE OTBETHI C OMOPOI Ha MH(OPMALIUIO
13 y4eOHMKA U CIIPaBOYHBIX MaTEPUAJIOB,
IPAMOTHO HCIIOJIb30BaTh U3YUYEHHbIN
MOHATUMHBIN anmnapar Kypca XuMHAU

1.2.

BemniectBa
XUMUYECKUE PEaAKIUU

u

11

ATOMBI W MOJEKYJbl.  XUMHUYECKHUE

DIIEMEHTBI. CuMBOIIBI XUMHUYECKUX

HJIeMEHTOB. IIpocThIe U CIIOXKHBIE BEIECTBA.

ATOMHO-MOJIEKYJISIPHOE YUEHUE.
Xumuueckas popmyna. BaneHTHOCTD
aTOMOB XUMHUYECKUX JIEMEHTOB.
3aKOH MTOCTOSTHCTBA COCTaBa BEILIECTB.
OTHOCHUTENIBHAs aTOMHAs Macca.
OTtHOcCUTENIbHAs MOJIEKYJIIpHAs Macca.
MaccoBas 1011 XMMUYECKOTO 2JIEMEHTA B

COCANHCHUU.

Omnpenenars NpU3HAKU XUMUYECKUX
peaxiuii, ycIoBUsl UX IPOTEKAHUSI.
OOBACHATH CYITHOCTh (PU3UYECKUX U
XUMHUUYECKUX SIBICHUHN C TOUKHU 3pEHUS
aTOMHO-MOJIEKYJISIPHOTO YUEHMS.
KnaccupuuupoBaTb XUMHUYECKHE PEAKLIUU
(10 4KCITy M COCTaBy Pearupyoux u
00pa3yoIUXCsl BEIECTB).

CocraBnsath (opMysIbl OMHAPHBIX BEIIECTB
10 BAJICHTHOCTH U ONPEAEIIATh
BaJICHTHOCTb 110 (pOpPMYyJIaM BEILIECTB.




KomnuectBo BemecrBa. Monbs. MonsipHas
Macca. B3anmocBs3b KOIM4yecTBa, MacChl
Y YUCJIa CTPYKTYPHBIX €IMHUL] BEIIECTBA.
Pacuétel no popMynam XUMHUYECKHUX
COCZIMHEHUMN.

OU3NYECKUE U XUMUYECKHUE SIBJICHUS.
XUMHUYECKas peakiuuys U €€ IPU3HAKHU.
3aKOH COXpaHEHMS MAacChl BEIIECTB.
XUMHAYECKHUE YPABHEHHS.
Krnaccudukaius XuMU4ecKuX peaxiuii
(coenuHeHus1, pa3noKEeHUs, 3aMELICHUS,
oOMeHa).

Xumuueckuii 3Kcnepumenm:
Jlemoncmpayuu:

duznyeckre CBOKWCTBa 00pa3IoB
HEOPraHUYECKUX BEIIECTB - METAILIOB U
HEMETAJIJIOB.

OO0pa31rsl BEmecTB KOJTUIECTBOM 1 MOJIb.
duznueckue saBieHus (TIaBICHUE BOCKa,
TastHUE JIbJ1a, PACTUPAHUE caxapa B
CTYTIKE, KUTICHUE ¥ KOH/ICHCAIIUS BOJIBI).
XUMHYECKHE SBJICHUS (TOPEHUE CBEYH,
IIPOKAJIMBAHUE MEJHOU MPOBOJIOKH,
B3aUMOJEHCTBHE COJIbI WIIM MEJIA C
COJISTHOM KHUCTIOTOM).

Habnronenue npu3HakoB NpOTEKAHUS

PaccraBnare koappuireHTs B
YPaBHEHUSAX XUMUYECKUX PEAKITUH.
HaOmromate 1 onuchIBaTh OO BEKTHI

IIPU IPOBEACHUH JEMOHCTpAIUN 1
71a00paTOPHBIX OTBITOB.

[IpoBoauTH BHIYKCIICHUS 110 (hOpMYyIamMm
XUMHWYECKUX COCTMHCHUN M YPAaBHEHUSIM
XAMUYECKUX PEAKIIUAM.

[IpuMeHsTh €CTeCTBEHHO- HAYyYHBIS
METO/IbI IO3HAHUS (B TOM YHCIIE
HaO0JII0/IeHNEe, MOJICIMPOBAaHUE,
SKCIIEPUMEHT U OCHOBHBIE OTIEpaIluu
MBICTUTEIBHOMN AESTEIHLHOCTH
(cpaBHEHHME, KiaccU(UKAITHIA)
BricTpanBaTh pa3BEpHYTHIEC TUCbMEHHBIE
Y YCTHBIE OTBETHI C

omopoi Ha nHMOPMAIHIO U3 yueOHUKA U
CITPAaBOYHBIX MATEPHAIIOB, TPAMOTHO
UCIIOJIb30BaTh U3YYEHHBIN OHATUNHBIN
armapar Kypca XuMUH.




XUMHAYECKUX peakiui (pa3iokeHue caxapa,
B3aUMOJICMICTBUE CEPHOU KHUCJIOTHI C
XJIOpUAOM Oapusi, MOJTyYEHUE U
paznoxenue ruapokcuaa meau (II) mpu
HarpeBaHuH, B3AaUMOJECHUCTBUE KeJle3a ¢
pactBopom cosiu Meu (I1). OnbIThI,
WUTIOCTPUPYIOIINE 3aKOH COXPaHEHUS
MAacCCBl.

JlabopamopHule onvimoi:

Coznanue Mozenei MoJIeKy
(1IapocTepKHEBBIX).

Onucanue HU3NUECKUX CBOUCTB 00PA3IOB
HEOPTAaHUYECKUX BEIIECTB - METAJIOB U
HEMETaJIOB.

Ha6monenne gpusnueckux (TuiaBieHue
BOCKA, TasiHUE JIbJIa) U XUMHUYECKUX
(ropeHue cBeud, MPOKAIMBAHUE METHOM
MIPOBOJIOKH) SIBJICHHI.

Habmronenue u onrcanve Mpru3HAKOB
MPOTEKAHUS] XUMUUYECKUX PEaKLUi pa3HbIX
THUIIOB.

Buiyucnenus:

OTHOCUTEIBHOU MOJIEKYJIIPHON Macchl
BEILECTB, MOJIIPHOI MacChl, MacChI
BEII[ECTB, MACChl U KOJTMYECTBA BEIICCTBA;
MacCCOBOM JI0JIM XUMHUYECKOTO AJIEMEHTA TI0
dbopmyIie coeTMHEHUS;




10 YPaBHEHUSIM XUMUYECKUX PEAKIIHil:
KOJIM4ECTBA, MAaCcChl BEIIECTBA 110
W3BECTHOMY KOJIMUYECTBY, MaCCE pearcHTOB
WIN NPOAYKTOB peakluu

Uroro no pazneny 17

Paznen 2. Baxxneiue npeacTaBUTeIn HEOP

TaHNYCCKUX BCIIICCTB

2.1 Bosznyx. Kucnopog. 6

ITousiTre 00 oxcuaax

Bo3nyx - cmech razos. CocTtaB BO3ayXa.
Kucnopon - 31eMeHT U IpoCcTOe BELIECTBO.
Haxoxaenue kuciaoposaa B pupoJie,
bu3nUecKrue 1 XUMHUYECKHUE CBOMCTBA
(peakuuu ropenusi). Oxcunpl. [Ipumenenue
kucinopoaa. CriocoObl MoTydeHus
KHCJIOpPOa B JTaOOpaTOpHUH H
MPOMBITIIEHHOCTH. KpyroBopoT kucnopoa
B npupoje. O30H - AJUTOTPOIHAS
Moupukanus kucinoposa. TernoBoi

¢ deKT XUMUYECKON peaKiu,
TEPMOXHUMUYECKHUE YPABHEHUS, K30~ U
SHAOTEPMUYECKUE peakuu. TommBo:
yIojb U METaH. 3arps3HeHUE BO3AyXa,
yCHIIEHUE MMapHUKOBOTr0 3 dekTa,
pa3pylieHre 030HOBOTO CIosl. Xumuueckuil
aKcnepumenm: /lemoncmpayuu:
KauecTBeHHOE ompesiesieHne CoaepKaHus
KHCJIOPOJIa B BO3/AyX€

[Tonyuenue, cobupanue, pacrno3HaBaHue

Hcnonb30BaTh XUMUYECKYIO CUMBOJIMKY
JUIS COCTaBIIeHUS! (GOPMYJT BEIIECTB,
MOJIEKYJIIPHBIX YPABHEHUM XUMUYECKUX
peaKIuMn C y4aCTUEM KHUCIIOPO/IA.
XapakTepu3oBath (OMHUCHIBATH) COCTAB
BO3MlyXa, GU3NYECKUE U XUMUUECKHE
CBOMCTBa KUCIOPOAA, CITIOCOOBI €T0
MOJIy4YEeHHsI, IPUMEHEHNE U 3HaYEHUE B
MPUPOJC U KU3HU yeroBeka. CpaBHUBATH
pEeaKIMy rOPEHUs U MEJIEHHOTO

OKHCJICHHUS.
OOBSICHATL ~ CYIIHOCTh  DKOJIOTHUECKHX
mpoOeM, CBS3aHHBIX C  3arps3HEHHUEM
BO3/TyXa.

CrnenoBaTh npaBuiiaM 0€30MacHON pabOTHI
B J1Ja0OpaTOPHH TIPH UCTIOTH30BAHUH
XUMHUYECKOM MOCyAbl M1 000pYAOBaHMS, a
Tak)Ke MpaBujiaM OOpaIleHus ¢ TOPIOYUMHU
BelecrBaMu. [limannpoBarts u
OCYIIECTBIISITH HA MPAKTUKE XUMUYECKHE

DKCIEPUMEHTHI,




Y U3YUYEHHE CBOMCTB KHCIIOPO/A.
HaOmronenne B3anMoIeCcTBUS BEILIECTB C
KHUCJIOPOJIOM U YCJIOBUSI BOSHUKHOBEHUS U
MpeKpalieHus ropeHus (moxapa).
JlabopamopHulii onvim:

O3nakoMJieHHE ¢ 00pa3IiaMu OKCUIOB U
OIMCAHUE UX CBOMCTB.

Ilpakxmuueckas paboma:

No 3. Tlomyduenue u cobnpanue KUcaopo/a,
M3y4YE€HUE €T0 CBOWCTB. Bouluucienusl:
MOJIEKYJISIPHOM MacChl KUCIOPOJia U 030Ha
Ha OCHOBAHMHM aTOMHOM MAacChI
XUMHYECKOT0 2JIEMEHTA; KOJIUYECTBA,
MacChl BEIIECTBA MO0 YPABHEHUSIM
XUMUYECKUX peaKIui

MPOBOAUTH HAOIIOCHMSI, JIEJIaTh BBIBOIbI
10 pe3yJbTaTaM 3KCIEPUMEHTA MpU
NpOBeJCHUH Ja00PaTOPHBIX OIBITOB U
MPAKTUYECKON paboTHhI.

BbIYuCISATH KOJIMYECTBO BEIIECTBA, 00BEM
rasa o opmymnam.

VYyacTBOBaTh B COBMECTHOM paboTe B
rpynmrme.

BricTpauBaTh pa3BEpHYTHIC MMCBMEHHBIE U
YCTHBIE OTBETHI C OMOPOI HAa MH(OPMALIUIO
13 y4eOHHKA U CIIPaBOYHBIX MATEPUAJIOB,
IPaMOTHO UCIIOb30BaTh U3YUEHHBIN
MOHATUIHBIN arnmnapaT Kypca XuMUuu

2.2

Bonopox. Ilonsarue o
KHCIIOTaX U COJISIX

Bonopona - 3neMeHT 1 mpocToe BEIIECTBO.
Haxoxaenue Bogopoja B mpupo/ie,
bu3HYeCcKNe 1 XUMHUYICCKHE CBONCTBRA,
MIPUMEHEHHE, CTIOCOOBI TOJTYYCHUS.

Kucnoter u comn. MonspHbIii 00BEM Ta30B.

PacuéTpl Mo XUMHUYECKUM YpaBHEHUSIM.
Xumuueckuii skcnepumenm:
Jlemoncmpayuu.

[Tomy4yenue, cobnpanue u

PackpbIBaTh CMBICI H3y4aeMbIX MOHATUH U
NPUMEHSTh 9TH MOHATHUS NPH OIHCAHUU
CBOMCTB BEILECTB U MX MPEBPALICHUH.
XapakTepu3oBaTh (OMHUCHIBATD)
¢du3ngeckre U XUMUYECKHE CBOWCTBA
BOJIOPOJIa, CIIOCOOBI €ro MOTy4YeHHUS,
pUMEHEHHE.

Cobupatb npubdop IS MOTy4YEeHUs
BOJIOPOJA.

M crnonp30BaTh XUMHUYECKYIO CHMBOJIUKY




pacro3HaBaHUE BOJOPOJA.
B3anmoneiictBue BOgopoaa ¢ OKCUI0M
meau (11).

JlabopamopHnulii onvim:

B3aumopencTBre KUCI0T ¢ METAJUIAMM.
Ilpakmuueckas paboma.

Ne 4. Tlonyyenue u cobupanue Bo10poaa,
M3YUYEHHE €r0 CBOMCTB.

Buiyucnenus:

00BbEMa, KOJTMYECTBA BEIIECTBA ra3a Mo ero
M3BECTHOMY KOJMYECTBY BEILECTBA WU
00BEMY; 00BEMOB Ta30B M0 YPABHEHUIO
peaKIuy Ha OCHOBE 3aKOHA 00BEMHBIX
OTHOILICHUI T'a30B

JUTSL COCTaBIICHUST (POPMYJT BEIIECTB,
MOJICKYJISIPHBIX YPAaBHCHHI XUMHUECKUX
peaxIuii ¢ yaactueM BoJopoia. Berauciars
MOJISIPHYIO MacCy BEIIECTB; KOJTUIECTBO
BelleCTBa, 00BEM ra3a, MacCy BEIECTBA;
[IpoBOIUTE PacUETHI MO YPaBHEHHSIM
XUMHUYECKUX PEAKIIMA: KOJTNYECTRA,
00BEMa, MacChl BEIIECTBA 110 U3BECTHOMY
KOJIMYECTBY, 00BEMY, Macce peareHTOB WM
MPOJYKTOB PEAKIIHH.

CrnenoBaTh npaBuiiaM 0€30MacHON pabOTHI
B J1Ja0OpaTOPHH MIPHU UCIIOIH30BAHUH
XUMHUYECKOH MOCY Il U 000pyIOBaHUS, a
TaKKe TpaBUIaM OOpaIICHUS C TOPIOYUMU
BEII[ECTBAMH B OBITY.

[TnarupoBaTh U OCYIICCTBIIATH HA IPAKTHKE
XUMHUYECKHUE YKCIIEPUMEHTBI, TPOBOIUTH
HAOIIOICHHSI, JIENIaTh BBIBOJIBI 10
pe3yJibTaTaM dKCIIEPUMEHTa. Y 4acTBOBATh
B COBMECTHOI paboTe B rpyIime

2.3

Bopa. PactBopsl.
Iloustue
00 OCHOBaHUAX

dusnyeckne CcBOMCTBAa BOJBL. Boma kak
pacTBOpUTEIb. XUMHUYECKHE CBOMCTBA BOJBI.
OcHoBaHusl.

PackpbIBaTh CMBICI H3y4aeMbIX MMOHATUHI U
MIPUMEHATH 3TU MTOHATUS MPU ONMCAHUH
CBOMCTB BELIECTB U UX IIPEBPALICHUMN.
XapaktepusoBath (pu3udecKue u




Pacmeopul. Ponw pacmeopos 6 npupooe u
8 orcuzHu uenosexka Kpyeosopom 600vl 6
npupoode 3azpsazueHue NPUpOOHbIX 800.
Oxpana u ouucmKa npupooOHvLX 800.
Hacviwyennvie u nenacviujenmvie
pacmeopwi. Pacmeopumocms eewjecms 6
s00e. Maccoeas 0ons eeuecmea 6
pacmeope Xumuueckuti IKCNepuUMeHm.
Jlemoncmpayuu.

PacTBOpeHME BeLIECTB ¢ pa3IM4HON
PacTBOPUMOCTBIO.

B3aumopeiicTBue Bosibl C METAJLIIAMU
(HaTpueM U KalbLUEM).

HccnenoBanue pacTBOpOB KUCIOT U
LIEJI0YEN C ITIOMOIIBIO HHIUKATOPOB.
Jlabopamophwie onvimsl ViccnenoBanme
0COOEHHOCTEH PACTBOPEHHUS BEIIECTB C
PA3IIUYHON PACTBOPUMOCTBIO.
[IpuroToBiieHrE paCTBOPOB C
ONPEAEIEHHON MAaCCOBOU JIOJIEH
pacTBOPEHHOTO BenlecTBa. [ Ipakmuueckas
paboma Ne 5. [IpurotoBneHe pacTBOpoOB
C ONPENETEHHON MacCOBOM 0JIEH
PacTBOPEHHOIO BEILECTBA.

XUMHUYECKHE CBOMCTBA BOJIBI, €€ POJIb KaK
pacTBOpPHUTES B IPUPOIHBIX MPOIECCaX.
CocTaBnsATh ypaBHEHHS XUMHUYECKHUX
peakuuii C y4aCTUEM BOJBI .

OOBSACHATH CYITHOCTh YKOJIOTHIECKUX
npo0JIeM, CBSI3aHHBIX C 3arpsi3HEHUEM
IPUPOJTHBIX BOJI, CIIOCOOBI OUUCTKH BOIBI
OT TIpUMECEeH, MEPHI IO OXPaHE BOJ OT
3arpsiI3HEHMSL.

[1nanupoBath U OCYIIECTBIATH HA
NPAaKTHKE XUMUYECKHE IKCIIEPUMEHTHI,
POBOAUTH HAOIOACHHUS, JeNIaTh BBIBOIbI
0 pe3yJIbTaTaM SKCIIEPUMEHTA MIPH
pOBeJCHUH J1a00PaTOPHBIX OIBITOB U
PaKTHYECKO pabOTHI.

CrnenoBath nmpaBuiiaM 0€30TaCHON PabOTHI
B J1a0OpaTOPUH TIPHU MCTIOJIH30BAHUH
XUMHYECKOH MOCY/IBI U 000PYTOBAHHUS.
[TpoBOAMTH BBIYUCICHHS C IPUMECHEHUEM
TIOHATHUS «MacCOBast JIOJISI BEIIECTBA B
pacTBoOpe».

BricTpanBath pa3BEpHYTHIE MUCHMEHHBIE U
YCTHBIE OTBETHI C OMOPOI Ha HHPOPMAITUIO
U3 yueOHHKA U CIIPABOYHBIX MATEPHAJIOB,
TPaMOTHO




Boiuucnenus:
C UCIOJIb30BAHUEM MOHATHUS «MacCcoBas
JIOJIsI BEHIECTBA B PACTBOPE

WCIIOJIb30BaTh U3YYEHHBIN NOHATUWHBIN
amnmapar Kypca XuMuu

2.4

OCHOBHBIE KJIACCHhI
HEOPTaHUIECKUX
COEIMHEHUU

11

Knaccudukamnus HeopraHM4ecKux
coenunenuid. Oxcunpl. Knaccudukanus
OKCHJIOB: cojieoOpasyroniue (OCHOBHBIE,
KHUCIIOTHBIE, aM(OTEPHBIE) U
HecosieoOpasyromue. Homenknarypa
OKCcUA0B. PU3NYECKUE U XUMUYECKUE
cBoiicTBa Okcu10B. [lomyuenne okcuaos.
OcHoBanus. Knaccudukanusi OCHOBaHUM:
IEI0YM U HEPACTBOPUMBIE OCHOBAHUSI.
Homenknartypa ocHoBanuii. dusnyeckue u
XUMHUYECKUE CBOMCTBA OCHOBAHMIA.
[TonyyeHure oCHOBaHUM.

Kucnotel. Knmaccudukarus KUcior.
Homenknarypa kucnor. @usndeckue u
XHMHUYECKUE CBOMCTBA KUCIIOT. Psij
aktuBHOCTH MeTaioB H.H. bekerona.
ITony4yeHne KUCioT.

Conu. HomeHkiarypa coJieil.
Du3NYEeCKUe U XUMUYECKUE CBOMCTBA
conell. [lonydyenue comneil.

I" eHeTH4ecKkast CBA3b MEXKIY KJIacCaMU
HEOPraHUYECKUX COCTUHEHUM.
Xumuueckuu sKcnepumenm:
Jlemoncmpayuu.

KnaccudunmpoBaTs nzyuaembie BEIECTBA
10 COCTaBy M cBocTBaM. COCTaBIAThH
(bopMyIIbl OKCUIOB, KUCJIOT, OCHOBAHUI,
COJIEM M HA3bIBATh UX IO MEXIYHAPOIHOMU
HOMeHKJ1arype. [Iporuo3upoBarts cBOMCTBA
BEII[ECTB HA OCHOBE OOIIMX XUMHUYECKHUX
CBOMCTB M3YYEHHBIX KIIACCOB/TPYIII
BEIIIECTB, K KOTOPBIM OHU OTHOCSTCH.
CocTaBisiTh MOJIEKYJISIPHbIE YPaBHEHHUSI
peaKkuui, WUTFOCTPUPYIOIIUX XUMUUECKHE
CBOICTBA U CIOCOOBI OJIyYEHHUSI BEIIECTB
M3YYEHHBIX KJIACCOB/TPYIII, a TAaKkKe
MOATBEPKAAIOIMINX T€HETUYECKYIO
B3aMMOCBSI3b MEX/Ty HUMM.

[Ipon3BOINUTH BEIYMCIIEHUS IO YPABHEHUSM
XAMUYECKUX peakuui. [lmanupoBats u
OCYIIECTBIISATh HA MPAKTUKE XUMUYECKUE
HKCIIEPUMEHTHI, POBOIUTH HAOIIOACHMSI,
JleJIaTh BBIBOJBI 10 Pe3yJibTaTaM
JKCIIEpUMEHTA IPU NPOBEACHUU
71a00paTOPHBIX OMBITOB U MPAKTUUECKUX




OO0pa31ibl HeOPraHMYECKUX BEIIECTB
pa3IMYHbIX KJIACCOB.

OnbIThI, WJUTIOCTPUPYIOIINE XUMHUYECKUE
CBOMCTBA KJIACCOB HEOPTaHUYECKUX
BEILIECTB.

Jlabopamopnule onvimsl OnipenieneHue
PacTBOPOB KUCJIOT U LIEIOYEH C TOMOIIBIO
WHAUKATOPOB. V3ydueHne B3anMOoIeCTBUSA
KHUCJIOT C METAJJIAMHU, PEAKIIUI
HeWTpanu3anuuu. Bzaumonencreue
pacTBOpa CEPHOM KUCIOTHI C OKCUIOM MEJIH
(). TTomy4enue HEPaCTBOPUMBIX
OCHOBaHUU. BrITeCHEHNE OTHOTO MeTaIa
JIPYTUM U3 paCTBOPA COJIU.
Ilpakmuueckas paboma Ne 6. Pemienue
AKCHEPUMEHTAIBHBIX 3a7a4 M0 TEME
«BakHenmmne Ki1accbl HEOPraHUIECKUX
COEOMHEHUNW». Boluucnenus:

M0 YPaBHEHUSAM XUMHYECKON peaKIvu:
KOJIMYECTBA BEIIECTBA, 00bEMA, MaCcChI TIO
M3BECTHOMY KOJIMYECTBY BEILIECTBA,
00BEMY, Macce peareHTOB Wil NPOAYKTOB
peaxkuuu

pabor.

CrnenoBaTh npaBuiaM 6e30MacHOi pabOThI
B J1Ja0OpaTOPUH IIPHU UCIIOIH30BAHUH
XUMHUYECKOU MOCY bl U 000PYAOBAHHUS.
BricTpauBaTh pa3BEpHYTHIC NMCBMEHHBIE U
YCTHBIE OTBETHI C OMIOPOM HAa HH(OpPMALUIO
U3 y4eOHMKA U CIIPABOYHBIX MATEPUAJIOB,
IPAMOTHO HUCIOJb30BaTh U3yYEHHbBIN
MIOHSATUWHBIN aIapar Kypca XUMHUH

Hroro no pazneny:
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Paznen 3. [lepuognueckuii 3akoH u [leproanyeckas cucrema xumudeckux 35eMeHToB . . MenneneeBa. CTpoeHUE aTOMOB.

Xumuueckas cBsa3b. OKHCIUTEIIBHO-BOCCTAHOBUTEIILHBIC pPCaKInn

3.1

[Tepunoanueckui
3aKOH U
ITepnonnueckas
cucremMa
XUMHYECKUX
DJIEMEHTOB

. . Menneneena.

CrpoeHnue aroma

8

[IepBble MOMBITKH KIaCCUPUKALIMH
XUMHYECKHUX 3JIeMEHTOB. [loHsTHE O
rpynmnax CXOJHbIX 3JIEMEHTOB (IET0YHBIC U
1IEJI0YHO3EMENbHBIE METAJIIbI, TAIIOTEHBI,
WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE
00pa3yroT aMm()OTEepHBIE OKCHUIBI U
ruapokcusl. [lepruoauyecknii 3aKoH.
[leproguueckasi cuicTeMa XUMHAYECKUX
anemenToB .M. MeHnaeneena.
KopoTkoneprnoaHast v JJIMHHOTIEPUOTHAS
dbopwmnl [leproauyeckoit cuCTEMbI
xuMudeckux snemenToB .M. Menneneena.
[Tepuons! u rpynmbl. PU3HYECKUN CMBICIT
MOPSIAKOBOIO HOMEpPA, HOMEPOB NIEPUOJIA U
TPYIIIbI AJIEMEHTA.

Crpoenune atoMoB. COCTaB aTOMHBIX SIJIED.
N3oTonbl. DnekTpoHbl. CTpoeHUe
AJIEKTPOHHBIX 000704YEK aTOMOB MepBhIX 20
XUMHUYECKHUX 3JIeMeHTOB [leprnoanueckoit
cuctemsbl JI.11. Menaeneena.
XapakTepUCTUKA XUMHYECKOTO IEMEHTA
II0 €ro NoJIoKeHUIo B [leproanueckon
cucteme .M. Menaeneena.
3aKOHOMEPHOCTH U3MEHEHHUS pajinyca

PackpbIBaTh CMBICI IEPUOAUYECKOTO
3aKOHa.

OnuceIBaTh CTPOEHUE TaOTUIIBI
«Ilepronnueckast cucreMa XUMUYECKUAX
anemeHToB .M. MenaeneeBa.
MogennpoBaTe CTpOEHHE aTOMA,
YHEPreTUYECKUX YPOBHEUN U NTOLYPOBHEU
IIPY TOMOIIM PUCYHKOB, 3JIEKTPOHHBIX
KOH(UTypaimii U AMEKTPOHHOTpa)UIECKIX
dhopmy.

[TosicHsATh pU3MUECKUI CMBICI
MOPSAIKOBOIO HOMEPA, HOMEPOB NMEPUOAA U
IPYIIIbI AJIEMEHTA.

XapakTepu30BaTh XUMUYECKHE SJIEMEHTBI
MEPBBIX TPEX MEPUOJOB, KAJINM, KAIbIIUU U
VX COCIMHEHUS MO MOJIOKEHUIO B
[Tepnonnueckou cucreme /.M.
Meneneesa.

OOBsICHATH O0IITHE 3aKOHOMEPHOCTH B
M3MEHEHHUH CBOMCTB XMMUYECKUX
AJIEMEHTOB (M3MEHEHHE PAJIyCOB aTOMOB,
ANEKTPOOTPULIATEIIBHOCTH, BAJICHTHOCTH) U
WX COCIMHEHUH B Mpeaenax MajblxX
MIEPUOAOB U IIABHBIX MOATPYNI C YUETOM
CTPOEHHMS UX AaTOMOB;




aTOMOB XUMHUYECKHUX AJIIEMEHTOB,
METAJUIMYECKUX U HEMETALTUYECKHUX
CBOWCTB M0 rpyHnamM 1 NepruogaM.
3nauenue [lepuoanueckoro 3akoHa u
[Teproanyeckoil CUCTEMbI XUMUYECKUX
AJIEMEHTOB JJIsl Pa3BUTHS HAYKU U
npaktuku. .M. Mennenees - yd€HbIn u
rpakJaHUH.

Xumuueckuii skcnepumenm:
Jlemoncmpayuu:

BzaumopencTBre THAPOKCHIA [IUHKA C
pacTBOpaMHU KUCJIOT M IIETOYEH.
MoaenrpoBanue CTPOEHHS MOJIEKYJI IIPH
TIOMOIIY PUCYHKOB, MOJICJIEH,
ANEKTPOHHBIX U CTPYKTYPHBIX (POPMYII.
Tabmumna «Ilepuoandueckas cucrema
XUMHYECKUX daemeHToB 1. 1.
Menneneesay.

Jlabopamopnuie onvimsr O3HAKOMIICHHE C
oOpa3iiaMi METaJIOB U HEMETAJIOB

VYyacTBOBaTh B COBMECTHOM paboTE B Mape
WJIU TPYIIIIE.

BricTpauBaTh pa3BEpHYTHIEC MMCBMEHHBIE U
YCTHBIE OTBETHI C OMIOPOM HAa HH(OpPMALUIO
U3 y4eOHHKA U IPYTUX UCTOYHUKOB, B TOM
yucie MaTepuera

3.2

XUMHU4YeCcKas CBS3b.
OxucIuTeIBHO-
BOCCTaHOBUTEIbHbBIC
peaKuuu

Xumunueckas cBsa3b. KoBajeHTHas
(monsipHas ¥ HETIOJISIPHASI) CBSI3b.
DNEKTPOOTPHUIATEILHOCTh XUMHUECKHUX
snemeHTOoB. MonHas cBa3b. CTeneHn
okucyieHuss. OKUCIUTENLHO-
BOCCTaHOBUTEIIbHBIE peakiuu. [Iporeccs

PackpbIBaTh CMBICHT N3y4aeMbIX IMOHSTHH.
OnpenensaTs BUA XUMAYECKOW CBSI3U B
COCJIMHCHUMU.
MozaenupoBarb CTPOCHHE MOJEKYNl IIpH
[MOMOILM PUCYHKOB, MOJIENICH, 3IEKTPOHHBIX

U CTPYKTYPHBIX (pOopMy:I.




OKHCJICHUS U BOCCTAHOBJICHUS.
OKucIUTeNn U BOCCTAHOBUTEIIH.
XUMHUYECKUMN IKCTIEPUMEHT: U3yUYECHUE
00pa3IoB BEIIECTB METAILIOB U
HEMETAJIJIOB, B3aUMO/ICCTBUE THAPOKCHUIA
IIUHKA C PACTBOPAMHU KUCJIOT U IEJIOYEH,
MIPOBEICHUE OIBITOB, UJTIOCTPUPYIOIINX
MIPUMEPHI OKUCIUTEIIHBHO-
BOCCTAaHOBHUTEIIBHBIX PEaKIUil (TOpeHUE,
peaKIuy pa3oKeHUs, COSTUHEHNS).
Xumuueckuii skcnepumenm:
Jlemoncmpayuu:

OMBITHI, WITIOCTPUPYIOLTHE TTPUMEPHI
OKHUCJIMTEILHO-BOCCTAHOBUTEIBHBIX
peakiuii (TopeHre, peakiny pa3ioKeHHUs,
COCJIMHEHNSA)

Hcnonp30BaTh XUMUYECKYHO CUMBOJIUKY
JUTsL cCOCTaBleHus: (hOpPMyJT BEIIECTB,
AJIEKTPOHHOTO OanaHca peakuuil.
Onpenensite CTENEHb OKUCIEHUS aTOMOB
XUMHYECKUX 3JIEMEHTOB MO (HopMyJiaM U
COCTaBJIATH (POPMYJIbI OMHAPHBIX
COEAMHEHUH I10 CTENIEHN OKHMCIICHUS
aTOMOB XMMUYECKUX JIEMEHTOB.
OnpenensiTe OKUCIUTEND U
BOCCTAHOBUTEINb. PaccTaBisATh
KOA(UIIUEHTHI B CXeMaX MPOCTHIX
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIbHBIX
peaxiuii MEeTOI0M JIEKTPOHHOTO OaiaHca.
HabmonaTh XuMU4eCKHe OMbBITHI 110 IJIaHy,
AQHAJIM3UPOBATH U JI€JIATh BHIBOJIBI.
Ucnons3oBate UKT miia coznanus
MOJIEJIEN, IOATOTOBKY MPE3CHTAIUN,
JOKJIa/I0B IO TEME.

BricTpauBaTh pa3BEpHYTHIE MNCBMEHHBIE U
YCTHBIE OTBETHI C OTIOPOU Ha HH(OpMAITUIO
U3 y4eOHMKA U IPYTUX UCTOYHUKOB, B TOM
yucne UaTepuera

Wrtoro no paszneny 17
Pe3epBHOE Bpems 3
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9 KUIIACC

Ne HauMeHOBaHME KomnnuectBo

n/n pas3ziesnoB U TeM

y4eOHOTr0 TIpeIMeTa

qacCoOB

Coneprxanue o0ydeHus

OcCHOBHBIC BUJIBI JICSITCIILHOCTH
00yJaromuxcs

Paznen 1. BemecTBo 1 XUMUYECKHE peaKIUU

11 [ToBTOpEHUE 1 4

yrIyOJeHrue 3HaHUH
OCHOBHBIX Pa3JieoB
Kypca 8 kiacca

[Tepuonnueckunt 3akoH. I[lepuonnueckas
CHUCTEMA XMMHUYECKHUX dJIeMeHTOB JI. 1.
MenneneeBa. CTpoeHUE aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB
XAMUYECKUX IJIEMEHTOB MEPBBIX TPEX
MIEPUOJIOB, KaJus, KaJbLHUI U UX
COCJIMHEHUI B COOTBETCTBUM C
MOJI0KEHUEM 351eMEHTOB B [leprnoanueckoit
CHCTEME U CTPOCHUEM HUX ATOMOB.
CtpoeHue BeniecTBa: BUAbl XUMUYECKOH
CBSI3U. THITBI KPUCTATUIMYECKUX PEIIETOK,
3aBHUCHUMOCTh CBOMCTB BEIIECTBA OT THIA
KPUCTAJUTMYECKOW PEIIETKN U BUIA
XUMHAYECKoU cBs3u. Knaccndukamms n
HOMEHKJIaTypa HEOPraHUYECKUX BELIECTB.
XUMHUYECKHUE CBOMCTBA BEIIECTB,
OTHOCSIIUXCS K Pa3JIMYHBIM KJlaccaM
HEOPraHUYECKUX COCJIMHEHUN,
TCHETUYECKAasl CBA3b HEOPraHUYECKUX
BEIIIECCTB.

XapakTepu30BaTh XUMHUYECKHUE JIEMEHTBI
MIEPBBIX TPEX MEPUOJIOB, KU U KaJIbIUs
0 UX nojoxeHuro B [lepuoanueckoit
cucteme 1. 1. Menneneena.
Knaccudunmposats 1 Ha3bIBaTh
HEOPraHUYECKHE BEILIECTBA U3YUYEHHBIX
KJIaCCOB.

OnuceIBaTh 00IIME XUMUUECKHE CBOMCTBA
BEIIIECTB PA3JIMYHBIX KJIACCOB,
MOJATBEPKIaTh CBOMCTBA MPUMEPAMHU
MOJIEKYJISIPHBIX YPABHEHUI XUMHYECKUX
peaKIum.

OnpenensaTe BUI XMMAYECKOW CBSI3U U THUI
KPUCTAJUTMYECKON PEMIETKU BEIIECTBA.
[Iporuo3upoBath CBONCTBA BEIIECTB B
3aBUCUMOCTH OT X CTPOCHHSI.
BricTpanBaTh pa3BEpHYThIC MMCHMEHHBIE U
YCTHBIC OTBETHI C OTIOPOU HAa MH(OPMAITHIO
13 yueOHHKa U CIIPAaBOYHBIX MAaTEPHAJIOB,
rpaMOTHO




Xumuueckuil IKCnepumMerm.
Jlemoncmpayuu: 03HAKOMJIEHUE C
MOJEISAMU KPUCTALTHYECKUX PEIIETOK
HEOPTaHMYECKUX BEIIECTB - METAJLIOB U
HEeMeTaJUToB (TpaduTa 1 anMasa), CJI0KHBIX
BEILIECTB (XJIOpUJIa HATPHS)

VICIIOJIB30BATh U3YUYECHHBIN TOHATUNHBIN
arnmapar Kypca XuMuu

1.2

OcCHOBHBIC
3aKOHOMEPHOCTH
XAMHWYECKUX
peakuuu

Knaccuduxanus XuMu4ecKux peakiuii mo
Pa3IUYHBIM MPU3HAKAM (T10 YHCITY U
COCTaBY YYacTBYIOIIMX B PEaKIUU
BEILIECTB, MO TETJIOBOMY 3 (PeKTy, 1Mo
W3MEHEHHIO CTENIEHEN OKUCIICHUS
XUMHUYECKUX 3JIEMEHTOB, 10 00PaTUMOCTH,
M0 YYaCTUIO KaTajlu3aTopa). DK30- U
SHAOTEPMUYECKUE PEAKLIUH,
TEPMOXUMUYECKHUE YPABHEHUS.

[TonsiTHe O CKOPOCTH XUMHUUYECKOU
peaxiuu. [Tonsitue 06 06paTUMBIX U
HEOOPATUMBIX XUMUYECKUX PEAKIIHSIX.
[TonsiTHE O TOMOTEHHBIX U T€TEPOTEHHBIX
peakuusx. [lonstue o karanuse.

[TonsiTHE O XUMUYECKOM PAaBHOBECHH.
@DakKTOpBI, BIUAIOIINAE HA CKOPOCTH
XUMHUYECKON PEaKINK U MOJIOKEHUE
XUMUYECKOTO paBHOBeCHs. OKUCIUTENbHO-
BOCCTaHOBUTEJIbHbBIE

PackpsiBaTh cMBICH U3y4YaeMbIX IIOHATUN U
IIPUMEHATH 3TH NOHATUSA IIPU ONHCAHUN
CBOWCTB BELIECTB U UX IIPEBPALLICHUMN.
KnaccudummpoBats XumMudeckue peakium
10 Pa3JINYHBIM IPU3HAKAM. Y CTAHABIIMBATH
3aBUCHUMOCTb CKOPOCTH XUMHYECKON
peaKiuu OT pa3IunYHbIX (PAKTOPOB.
[Iporno3upoBaTh BO3MOKHOCTH
IIPOTEKAaHUsI XUMUYECKUX ITPEBPALLICHUN B
Pa3IUYHBIX YCIOBUAX.

Onpenensath OKUCIUTENb U BOCCTAHOBUTEIND
B OBP.

CocTaBnsTh ANEKTPOHHBIN 0aTaHC peaKIluH.
[Ipon3BOINUTH BEIYMCIICHHS TT0 XUMHYECKUM
YPaBHEHUSAM. Y YaCTBOBAaTh B COBMECTHOU
paboTe B mape Wiv Tpy1ie.

BricTpanBaTh pa3BEpHYTHIE MMCEMEHHBIE




peakuuuy, AIEKTPOHHBIN OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHOM
CocraBnenue

peaxknuu. YPaBHEHUU

OKHCJINTCIbHO-BOCCTAHOBUTCIIbHBIX

peaKuuii C  WUCIOJB30BAHHUEM  METOJQ|
PJIEKTPOHHOTO OanaHca.

Xumuueckutl IKCnepumMeHm:
/[emoncmpayuu:

lccneqoBanue  3aBUCUMOCTH  CKOPOCTH

XUMUYECKON peakluu OT BO3JCHCTBUSA
pa3INYHBIX (PAaKTOPOB.
OMnBITHL, WLTIOCTPUPYIOIINE TPUMEPHI
OKHCJIUTEIIbHO-BOCCTAHOBUTEIbHBIX
peakuuii (ropeHue, peakiy pa3ioKeHHs,
COEUHEHUS ). Boiuucnenus:
KOJTMYECTBA BEIIECTBA, 00bEMA M MACChI
PEareHToB UM MPOIAYKTOB 10 YPABHEHUSIM
XUMUYECKUX PEaKIIUii

Y YCTHBIE OTBETHI C ONIOPOM Ha
uH(pOpMAIINIO U3 YUeOHUKA U CIIPABOYHBIX
MaTepHalioB, TPaMOTHO KCIIOJIb30BaTh
VM3YyUYCHHBIN MMOHATUMHBIN alapar Kypca
XUMUHU

1.3

DJIEKTPOIUTUYECKAS
JTUCCOITHATITHS.
XUMHUYECKHE
peaKkIMu B pacTBOpax

Teopus 3NEKTPOTUTUIECKON TUCCOLNAIIAM.
DJIEKTPOIUTHI U HEJIEKTPOJIUTHI. KaTHoHBI,
AHUOHBI. MeXaHW3M JUCCOLMAIIMNA BEIIESCTB
C pa3NMYHBIMU BUJIAMH XUMHYECKOH CBSI3U.
Crenenn quccormanun. CUIbHBIC U CITa0bIe
BIEKTPOIUTHI.

Peakiini HOHHOTO OOMeHa. Y clioBUs

PackpsiBaTh cMBICT M3y4aeMbIX MMOHITUH, a
TAK)KE CMBICJI TEOPUHU JICKTPOJIUTAYECKON
muccoranun. OOBSICHATH MPUIHNHBI
3JIEKTPONPOBOAHOCTH BOJIHBIX PACTBOPOB
BEIIIECTB, Pa3INyaTh CIA0bIC U CUIBHBIC
3JIEKTPOJIUTHI.

CocTaBiTh ypaBHEHUS TUCCOIUALINHT




NPOTEKAaHUsl peaKluil HOHHOTO OOMeHa,
COKpAILLEHHbIE  HOHHBIE
ypaBHeHUs peakiuii. CBOICTBAa KUCIIOT,

MOJIHBIE |
OCHOBaHUM u cojien B
MPEACTABICHUA 00 SJIEKTPOJUTHUECKON
nuccormanu. KadecTBeHHbIE peakiuu

CBCTC

Ha WOHBL. [loHsATHE O TUAPOIU3E COJE.
Xumuueckuii akcnepumenm:
Jlemoncmpayuu.

HccnenoBanue 37€KTPONPOBOIHOCTH
pPacTBOPOB BEILIECTB, ITpoliecca
JUCCOLIMALIMM KUCIIOT, 1IeJI0uel 1
coJieii (BO3MO>KHO UCIIOJIb30BaHUE
BUJICOMATEPUATIOB).

OnpIThl, WUIIOCTPUPYIOUIUE MPU3HAKU
MPOTEKaHUST PEAKIU MOHHOTO OOMEHa
(oOpa3zoBaHue ocajka, BBIJICICHUE Ta3a,
o0pa3zoBaHUE BOIBI).

PacrioznaBanue HeOpraHn4eCcKkux
BEII[ECTB C TTOMOIIBI0 KAY€CTBEHHBIX
peakuuii Ha UOHBI.

JlabopamopHhuwiii onvim:

N3yuenne
peakiy MOHHOTO OOMEHa B pacTBOpax
AIIEKTPOJIUTOB (C 0Opa30BaHUEM OCAIKa,
raza, oOpa3oBaHUEM

MPU3HAKOB  MPOTEKAHUS

BBIJICJICHUEM
BOJIbI). [ Ipakmuueckasn paboma:

KHCJIOT, IIeJI0YeH U COJIel, MOJIHBIC U
COKpaIll€éHHbIE HOHHbBIE YPABHEHHUS
XUMHYECKUX peaKiuii HOHHOTO 0OMEHa,
KpaTKHE UOHHBIE YPABHEHUS MPOCTHIX
peakuuii THAPOIIU3a COJIEH.
XapakTepu3oBaTh 001I1ME XUMUUECKHUE
CBOMCTBA BEILIECTB PA3IMYHBIX KJIACCOB Ha
OCHOBE TEOPHH IEKTPOIUTAYECKON
JUCCOLMAIINN; TIOATBEPKIaTh CBOMCTBA
IpUMEPAMH MOJIEKYJISIPHBIX U MOHHBIX
YPaBHEHHMM XUMHUYECKUX peakuuil. Pemarp
9KCIIEpUMEHTAJIbHBIE 3a/1a4U TI0 TEME.
[InaHupoBaTh U OCYIIECTBIATH HA PAKTUKE
XUMHUYECKUE IKCIIEPUMEHTBI, IPOBOAUTH
HAOIIOICHSI, JIENIaTh BBIBOJIBI 10
pe3yibTaTaM dKCIIEPUMEHTA MIPU
MPOBEACHUU JTaOOPATOPHBIX OTBITOB U
MPaKTUYECKUX PadoT.

CrnenoBath nmpaBuiiaM 6€30macHON pabOTHI B
71a00paTOPUH TIPH UCITOTH30BAHUHT
XUMUYECKOM MOCYAbl U 000pyI0BaHUS.
[IpoBOIUTH BBIYMCICHUS [0 XUMUYECKUM
YPaBHEHUSIM.

YyacTBOBaTh B COBMECTHOM paboTe.




No 1. Pemienue sxciepuMeHTaNbHBIX 3a7a4

0 TEME.
Buiuucnenus:

I10 YPaBHCHUSAM XUMHUUYCCKUX peaKHI/Iﬁ

B MIape WK TpyIIe.

BricTpauBath pa3BEpHYyThIE TUCEMEHHBIE U
YCTHBIE OTBETHI C OMOPOIl Ha HHPOPMAITUIO
U3 yueOHHKA U JPYTUX UCTOYHUKOB
uHpopmaium, B ToM ynciie arepuera

Hroro no pazneny
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Pa3nen 2. Hemetaiuisl 1 BX coeMHEHUS

2.1 | O6mas
XapaKTEePUCTHUKA
XUMHYECKHUX
3JIEMEHTOB
VITIA-rpynnsl.

I" anorensl

4

OO0mmas xapaKTepruCTHKa TaIOTECHOB.
OC0OEHHOCTH CTPOEHUST aTOMOB,
XapaKTEPHbIE CTENEHN OKUCIICHHUS.
Crpoenue u pu3ndeckre CBOMCTBA
IIPOCTBIX BEILIECTB - TAJIOT€HOB.
XUMHUYECKHE CBOMCTBA HA MPUMEPE XJI0pa
(B3aUMOJICMCTBHE C METAJIJIAMH,
HEeMEeTaJlJIaMH, 11eJI04aMu ). XJI0pOBOAOPOI.
ConsgHas KUCI0Ta, XMMHYSCKHE CBOMCTRBA,
MOJy4eHne, MpUMEeHeHue. Jlerncreue xaopa
1 XJIOPOBOJOPO/Ia HA OPTaHU3M YEJIOBEKA.
Baxnenme Xa0puIibl 1 UX HAXO0XKICHUE B
MPUPOJIE.
Xumuueckuii sKcnepumenm:
Jlemoncmpayuu:
OnbiTel, oOTpaxaronue ¢GU3UYECKHE U
XUMHYCCKHE CBOMCTBA TaJONCHOB M WX
coeMHEHU (BO3MOKHO HCIIOJIb30BaHUE

OObsCcHATH 001THE 3aKOHOMEPHOCTH B
U3MEHEHUH CBOWCTB HEMETAJIJIOB U UX
COEIMHEHUH B Mpeeiax MajblX EPUOJOB U
raBHbIX noArpynn Ilepuoauueckoit
CUCTEMBI XUMUYECKUX 3JIEMEHTOB C YUETOM
CTPOEHHUS UX aTOMOB.

XapakTepu3oBaTh GU3NYECKUE U
XUMHUYECKHE CBONCTBA MIPOCTHIX BEIIECTB
TaJIOTCHOB (HA IPUMEPE XJIOPA) U CIOKHBIX
BEIIECTB (XJIOPOBOJIOPO/IA, XJIOPUAA
HATPWsI), CIIOCOOBI X TIOTYYCHHUS,
IPUMEHEHUE W 3HAYCHHUE B PUPOJIC U
KHU3HU yesoBeka. OnpenensaTs XJI0pu-
MOHBI B pacTBope. IlnannpoBats u
OCYUIECTBJIATh HA MPAKTUKE XUMUUYECKHE
AKCIIEPUMEHTBI, POBOJIUTH HAOIIOACHMSI,
JIeNaTh BBIBOJIBI 110 pe3yJibTaTaM




BHJICOMATEPHUAJIOB).
O3HakomyieHHEe C oOpaslaMH  XJIOPHUIOB
(raJIOreHu10B).
VlabopamopHulil onvim:
M3yyeHne CBOMCTB COJSIHOM  KHUCJIOTBI.
[IpoBeeHHE KauyeCTBEHHBIX pEAKUUNA HA|
XJIOPU/I-UOHBI.
Ipaxmuueckas paboma Ne 2: Tlonydenue
COJITHOU KHCJIOTBI, U3YUYECHHUE €€ CBOUCTB.
Boiuucnenus:
[0 YPAaBHEHUSIM XMMHUYECKUX PEAKUUMU, ECIH
OJIH W3 PEareHTOB JIaH B U30BITKE

JKCIIEpUMEHTA PU NPOBEACHUU
1a00paTOPHBIX OIBITOB U MPAKTUYECKUX
pabor.

CnenoBath npaBusiaM 6e30MacHO pabOTHI B
1a00paTOpUu MPHU UCIOIH30BAHUN
XUMHYECKOH MOCYIbl U 000PYIOBAHMUSL.
BricTpanBaTh pa3BEpHYTHIE INCbMEHHBIE U
YCTHBIE OTBETHI C OMIOPOM Ha HH(OPMAIUIO
u3 yueOHUKa U CTIPABOYHBIX MaTepUAJIOB,
rPaMOTHO HUCHOJI30BaTh U3y4YEHHBIN
MOHATUMHBIN annapaTr Kypca XUMUAA

2.2

OOmas
XapaKTepUCTUKA
XUMHYECKHUX
aneMeHToB VIA-
rpynimsl. Cepa u eé
COCJTMHECHUS

OO6mas xapakrepructrka 35eMeHToB VIA-
rpytibl. OCOOEHHOCTH CTPOSHHUS aTOMOB,
XapaKTEPHBIE CTCTICHH OKHCIICHUS.
CrpoeHnue u pusznueckue CBOMCTBA
IIPOCTHIX BEIIECTB - KACIOPO/Ia U CEPHI.
AnoTporHbie MoIU(UKAITIN KUCIOPOIa U
cepbl. XUMUYECKHE CBOMCTBA CEPHI.
CepoBoiopo/1, CTpoeHHE, (Pu3ndecKue u
XAMHWYECKUE CBOMCTBA.

OKcHIBI Cephl KaK MPEICTAaBUTEITN
KHCIIOTHBIX OKCHJIOB.

Cepnas kucnota, Gpu3nYecKue u
XUMHAYECKHE CBOMCTBA (00IIHe KaK

OObsCcHATH 001THE 3aKOHOMEPHOCTH B
M3MEHEHUHU CBOMCTB 3y1eMeHTOB VIA-
TPYIIIBI K UX COCTMHEHUH C yU4ETOM
CTPOCHUS UX aTOMOB.
XapakTepu3oBarh (pU3UUYECKUEC U
XUMHUYECKUE CBOMCTBA MPOCTOTO BEIIECTBA
cephrl U €€ COeTMHEHH (CepOBOI0PO/Ia,
OKCHJIOB CEPBI, CEPHOU KUCIIOTHI,
cynb(aToB), COCOOBI UX MOTYUYCHUS,
IPUMEHEHUE W 3HAYCHHUE B PUPOJIC U
KU3HU yenoBeka. OnpenensaTh HaTnIue
Cynb(aT-uoOHOB B pacTBOPE.
OOBIACHATH CYIIHOCTH KOJIOTHUECKHUX

| IPECTaBUTENIS Kiacca KUCIOT U crieruduueckue). XUMUYeCKHUe




peaKkuuu, Jexallre B OCHOBE
MIPOMBIIIVIEHHOTO CIIOC00a MOMy4eHUs
cepHoil kucnoTsl. [Ipumenenune. Conun
CEPHOM KHUCJIOThI, KAYECTBEHHAs PeaKLus
Ha cynbdaT-uoH. Haxoxaenue cepol u eé
COEJIMHEHUH B IPUPOAe. XUMHUYECKOE
3arpsi3HEHHUE OKPY KAIOIIEH cpeibl
COEIMHEHUSMHU Cepbl (KUCIOTHBIE T0K/IH,
3arpsi3HEHHUE BO3/1yXa U BOJOEMOB),
CrocoO0BI €ro MpeAoTBPaICHUS.
Xumuueckuii skcnepumenm:
Jlemoncmpayuu.

O3HakomiieHHe ¢ 00pa3iaMu cepol U e
COETMHEHUSIMH (BO3MOKHO
WCIIOJIb30BAaHUE BUICOMATEPUATIOB).
Habmonenue npoiiecca oOyriarBaHus
caxapa noj JeHCTBUEM
KOHLEHTPUPOBAHHOMN CEPHOM KHUCIIOTHI.
JlabopamopHvie onvimoi:

N3ydenne XuMU4YECKUX CBOWCTB
pa30aBIIeHHOI CepHON KUCIIOTHI.
[IpoBeneHne KaYECTBEHHOM pEeaKIuy Ha
cynbdar-uoH 1 HaOIIOIeHUE TIPU3HAKA e
MPOTEKaAHUS

po0JieM, CBSI3aHHBIX C TIEPepabOTKOM
COCIMHECHUH CEPBHI.

[LmanupoBath M OCYIIECTBIIATH HA MPAKTUKE
XUMHUYECKUE IKCIIEPUMEHTBI, TPOBOAUTH
HAOJIIOICHUS, JIETAaTh BHIBOJIBI 110
pe3ynbTaTaMm 3KCIEPUMEHTA.

CrnenoBaTh mpaBuiiaM O€30MaCHOM

paboTHI B JTaOOpaTOpHH TIPU
WCIIOJIb30BAHUN XUMHUYECKOU

MOCY 16 1 000PYyT0BaAHUS.

[Tpou3BOIUTH BBIYUCICHUS 1T0 XUMUYECKUM
ypaBHeHUsM. Mcnoib30BaTh pu
BBITIOJTHCHUHN YICOHBIX 3aTaHUH TEKCThI
y4eOHHMKA, CIIPABOYHBIC MaTEPHATIBI
(ITepuoanueckyro cUCTEMY XUMHYECKUX
anemenTtoB /. . MeHneneesa, Tabiauiy
pPacTBOPUMOCTH KHUCJIOT, OCHOBAaHUW U
COJIEW B BOJE, JICKTPOXUMHUYECKUMN PSIT
HaIpPsHKEHU METaJIOB).

Hcmonp30BaTh Py BBITTOJIHEHUH YIEOHBIX
3aJJaHAN U B MPOILIECCE UCCIIEI0BATENbCKON
NEATENIbHOCTA HAYYHO-TIOMYJISIPHY 1O
JUTEPATyPy XUMUYECKOTO COJIEPKAHUS,
CIIPaBOYHBIE MaTEPHUAIIbI, PECYPCHI
WNurepHera.




2.3

Oobmas
XapaKTEepUCTHUKA
XUMHUYECKUX
AJIEMEHTOB

Y A-rpynmst.

A3or, dhocdop u ux
COEUHEHUS

OO0m1as xapaKTeprUCTUKA DIEMEHTOB

Y A-rpynmsl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIC CTCTICHA
OKHUCJICHUSI.

A30T, pacripoCTpaHEHHUE B MPUPO/IE,
du3nIecKue U XMMHIECKHE CBOMCTRA.
Kpyrosopot azoTa B npupo/e.
AMMuax, ero GuU3NIecKre U XUMHIECKUE
CBOMCTBA, MOJyYECHHUE U TPUMEHEHUE.
Conu aMmMOHUS, X PU3UUYECKUE U
XUMHYECKHAE CBOMCTBA, IPUMEHEHHE.
KauecTBeHHast peakiyst Ha HOHBI
aMMOHUHI.

A3OTHas KUCIOTa, € MOoJTyUYeHHe,
dusnyeckue U XUMHYECKHE CBOMCTBA
(oO1Ire Kak mpeIcTaBuTeNs Kiacca
KHUCJIOT U CIIel(UIECKHe).
Hcnonbp3oBanne HUTPATOB U COJICH
aMMOHHS B KaYECTBE MHHEPATbHBIX
ya00peHnii. XUMHUYECKOe 3arpsi3HeHNE
OKPY>KarUIEH CPEIbl COCTMHECHUSIMU
a30Ta (KUCJIOTHBIC T0KIU, 3arPSI3HEHNE
BO3/IyXa, OYBHI U BOJOEMOB).
docdop, anIoTponHBIE MOAUPUKAIIUN
docdopa, puznueckrue 1 XUMUIECKHE
cBoiictBa. Oxcun docdopa (V) u
dbocdopHas kucioTa, PU3NIECKUE U

OObsCHATH 00LIME 3aKOHOMEPHOCTH

B U3MEHEHUH CBOWCTB JIEMEHTOB

Y A-rpynnsl 1 UX COEIMHEHUN C YUETOM
CTPOCHHSI HX aTOMOB.

XapakTepru3oBaTh GU3NIECKUE U
XUMHYECKHAE CBOMCTBA MIPOCTHIX BEIIIECTB
azora 1 pocdopa u UX coeAMHEHU
(amMuaka, cojied aMMOHHUS, a30THOM
KHCJIOTHI, HUTpAaToOB, okcuaa docdopa (V)
u ¢pochopHOI KUCTOTHI, PocdaToB),
CHIOCOOBI MX TIOJYYCHHSI, TPUMECHCHUE U
3HAYEHHE B MPUPOJIC U )KU3HH YCIIOBEKA.
Ornpenensate nOHBI aMMOHUS U docdaTt-
MOHBI B pacTBOpE.

OOBACHATDH CYITHOCTH IKOJIOTUYECKUX
po0JIeM, CBSI3aHHBIX ¢ HAXO0XKICHUEM
coenuHeHwuit azota u pocdopa

B OKPYXAIOIIIEH Cpelie.

[TmarupoBaTh U OCYIICCTBIATH

Ha MPAKTUKE XUMHUYECKUE
AKCIIEPUMEHTHI, TPOBOJAUTH HAOIIOICHMS,
JICNIaTh BBIBOJIBI TIO PE3yJIbTaTaM
AKCIIEPUMEHTA TIPU TIPOBEACHUN
71a00paTOPHBIX OIBITOB M MPAKTUICCKON
paboTHI.

CrnenoBaTh mpaBuiiaM 0€30MaCHOM
paboThI B labopaTopuu




XUMHUYECKHE CBOMCTBA, MOTyUCHHUE.
Ucnonb3oBanue ¢pochaToB B KauecTBe
MUHEpaIbHBIX YJI0OpEHUH.

Xumuyeckuii sKchepumenm.:
Llemoncmpayuu:

O3HakomIIeHHE C PU3UUECKIUMHU
CBOMCTBaMH a3oTa, ¢pocdopa u ux
COoeTMHEeHHI (BO3MOKHO HCIIOJIb30BAHNE
BUJeoMaTepranoB). O3HaAKOMIIEHHE C
oOpa3iamu a30THBIX U (HochOpHBIX
yI00peHHIA.

[Tonyuyenue, cobupanue, pacrio3HaBaHUE
Y U3yYECHHUE CBOMCTB aMMMAaKa.
B3aumonerncTBre KOHIEHTPUPOBAHHOU
A30THOM KUCJIOTHI C MEJIbIO (BO3MOKHO
WCIIOJIb30BAaHUE BUICOMATEPUATIOB).
JlabopamopHvie onvimoi:

[IpoBeaeHre KaueCTBEHHBIX PEAKIUI Ha
MOH aMMOHUSA U (ocdaT-uoH, U U3yueHue
NPU3HAKOB WX MPOTEKAHUS.
IIpakmuueckas paboma Ne 3: Ilonyuenue
aMMUaKa, U3y4eHHue ero CBOMCTB.
Brruucnenns mo ypaBHEHUSIM XUMHUYECKHUX
peaKuunm

MIPY UCMOJIb30BAaHUU XUMHUYECKOMN

MOCY 16 1 000PYyA0BaHUSI.
[Tpou3BOAUTH BBIYMCIICHUS T10
XMMHUYECKUM ypaBHEHUAM. Mcob30BaTh
IIPY BBITIOJTHCHUH YICOHBIX 3aJaHHM
TEKCTHI y4eOHMKA, CIIPABOYHBIC
Matepualbl (IEPUOJUYECKYIO CUCTEMY
XUMHYECKHX demeHToB 1. U.
MeHnpeneeBa, TaONMHIy paCTBOPUMOCTH
KHUCJIOT, OCHOBAHUM U COJIEH B BOJIC
3JIEKTPOXUMHUYECKUHN PSAJT HAPSIKECHUN
METaJIJIOB)




2.4

Obmas
XapaKTEepUCTHUKA
XUMHAYECKUX
AJIEMEHTOB
IVA-rpynmsr.
Yrinepon u
KPEMHUM, U UX
COEUHEHUS

OO0m1as xapaKTeprUCTUKA DIEMEHTOB
IVA-rpynmnbl. OcOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTEPHbIE CTETICHU
OKHUCJICHUSI.

VYruepon, annoTponHeie MOIUpUKAIIH,
pacnpocTpaHeHHe B IPUPOJIE,
du3nUecKre 1 XUMUIECKHE CBOMCTBA.
Ancopbmusi. KpyroBopot yriaepoa

B MIPUPO/IE.

Oxcunpl yriepoaa, ux Gu3nyeckue u
XMMHUYECKHE CBOMCTBA, JCHCTBUEC

Ha )KUBBIC OPTAHU3MBI, TIOJIYYCHUE U
MPUMEHEHHUE. DKOJIOTHYECKHE
MPpOOJIEMBI, CBSI3aHHBIE C OKCHJIOM
yraeposa (IV), runoresa rinobanbHOTO
MOTETUICHUS KJINMAaTa, MapHUKOBBIT

addekT.

VYroapHas KUCIOTa U €€ COIU, UX
(bU3UICCKHEe U XUMHICCKHIE CBOMCTRA,
MTOJTy4YCHHUE U IPUMCHCHHE.
KauecTBennas peaknus Ha KapOoOHAT-
noHEBI. VMicronp3oBanne KapOOHATOB

B OBITY, MEIUIIMHE, TTPOMBITINICHHOCTH H
CEJIbCKOM XO3SIMCTBE.

[TepBoHavanbHBIC TOHATUS

00 OpraHUYeCcKUX BEIIECTBaX KaK

0 COeMHEHUSX yriiepoia (MeTaH, 9TaH,

OObsCHATH 00LIME 3aKOHOMEPHOCTU

B U3BMEHEHHUH CBOMCTB 3JIEMEHTOB
IVA-Tpynnsl ¥ uX COeAMHEHUM ¢ y4ETOM
CTPOCHHUS UX aTOMOB.

XapakTepu3oBath (pU3nvecKkue u
XUMHUYECKHE CBOMCTBA MPOCTHIX BEILIECTB
yIJepoJa U KPEMHUS U UX COEAMHEHU
(OKCHIIOB yTiiepo/a, yroJbHOM KUCIOTHI,
KapOOHATOB, OKCH/Ia KPEMHHUS,
KPEMHHEBOW KUCIIOTHI, CHIIUKATOB),
CIOCOOBI UX TOYyYEHHUs, TPUMEHEHUE U
3HAUYCHUE B MIPUPOJIE U KU3HU YETIOBEKA.
OOBACHATH IPUUUHHO-CIIC/ICTBEHHYIO
CBA3b: CTPOEHHUE BEIIECTBA * CBOMCTBA

N IPUMEHEHUE - Ha IPUMEpPax
COCIMHEHUH YIJIEPOJIA U KPEMHUS.
Onpenensats kKapOOHAT- U CUITMKAT-HOHBI
B pacTBoOpe.

OOBIACHATH CYIIHOCTH KOJIOTHYECKHUX
po0sieM, CBSI3aHHBIX C HAXOXKICHUEM
YTIIEKHUCIIOTO Ta3a B OKpYXKalolIeH cpee.
[ToaTBepxaaTh 0COOEHHOCTH COCTaBa
OpPTraHUYECKHUX BEIIECTB MPUMEpPaMH
MPOCTHIX COCAMHEHNM (METaH, 3TaH,
STWJICH, alleTUJICH, STAHOJI, TJIUIIEPHH,
yKCyCHasi KUCIIOTa), B3aMMOCBSI3b
HEOPTaHUYECKUX COSAMHEHHH yIiiepoa u




STUJIEH, alleTUJIEH, YTAHOJ, TJIMLEPHUH,
YKCyCHasi KUCIIOTA).

[IpupoHbie HCTOYHUKH YTIIEBOIOPOIOB
(yroJsib, mpupOAHBIN Ta3, HEPTH),
MPOIYKTHI UX TIEpepabOTKH (OSH3HH), UX
POJIb B OBITY U MPOMBIIIIEHHOCTH.
[TonsiTrie 0 OMOIOTUYECKH BasKHBIX
BELIECTBAX: )KUpax, OeNKax, yriieBojax -
U UX POJIM B KU3HU YEJIOBEKA.
MarepuaibHOe €AMHCTBO OPTaHUYECKUX U
HEOPraHUYEeCKHUX coequHeHni. KpemHui,
ero (pu3M4ecKue 1 XUMUYECKHE CBOMCTBA,
nostydeHue u npumenenue. CoeTMHEHUS
KpeMHus B npupoe. Ooimue
npeacrasieHus 00 okcuzae kpemuus (1V)
Y KPEMHUEBOM KHUCIIOTE.

CuuKaThl, X UCTIOJIB30BaHHE B OBITY,
MEUIMHE, POMBIIIJIEHHOCTH.
Baxueiiime cTpouTenbHble MaTepUabL:
KepaMuKa, CTEKJIO, LIEMEHT, OETOH,
xene300eToH. [Ipobiembl 6e30macHOro
WCIIOJIB30BAHUS CTPOUTEIHHBIX
MaTepHaioB B MOBCETHEBHOMN KU3HHU.
Xumuyeckuii skcnepumenm:
Jlemoncmpayuu:

Mopenu KpuCTauIM4eCKUX PEIIETOK

opraHu4eckux BeriecTB. ONUChIBaTh POIIb
OEJIKOB, )KUPOB U YIJIEBOJOB B
(GYyHKIMOHUPOBAHUU KUBBIX OPTaHU3MOB,
COCTaB MPUPOJIHBIX HCTOYHUKOB
yTJIEBOJIOPOJIOB, UX POJIb B OBITY U
IIPOMBIIIEHHOCTH.

[IpoBOANTH BBIYMCIICHHUS 110 YPABHEHUAM
XUMUYECKUX PEAKLIM.

[InanupoBath U OCYIIECTBIATH Ha
MPAKTUKE XUMUYECKUE IKCIIEPUMEHTHI,
IPOBOJUTH HAOIIOICHNS, AENIaTh BHIBOBI
10 pe3yJbTaTaM dKCIEPUMEHTA MPU
MIPOBEICHUHU J1a00PATOPHBIX OIBITOB U
MPAKTUYECKUX PadoT.

CrnenoBath nmpaBuiiaM 0€30TaCHON PabOTHI
B JIa0OpATOPUH MPU HCTIOIb30BAHUN
XUMHYECKOH MOCY/IbI U 000PYIOBAHHUSL.
Hcnonb3oBaTh NpH BHITOITHEHUH
y4eOHBIX 3a/IaHUI TEKCThI yUeOHUKA,
CIIPaBOYHBIE MaTepUabl
(ITepuonueckyro cucteMy

XUMHYECKHUX demeHToB /1. 1.
MenpeneeBa, TaOIHIy pacCTBOPUMOCTHU
KHCJIOT, OCHOBAaHMH M COJIEH B BOJIE,
JIEKTPOXUMUYECKUM PsIJl HANPSKECHUN
METaJLJIOB)




anmasa, rpadura, Qyiepena.
O3HakoMIIEHHE C TIPOLIECCOM aICOPOLINU
PacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM
YIJIEM U yCTPOMCTBOM IIPOTUBOrasa.
O3HakOMJICHHE C POAYKIHEH CHIIMKATHON
IpOMBITIIEHHOCTH (Buaeomarepuanisr:
CUJIMKATHAs! IPOMBIIILJIEHHOCTB ).

Mopaenu MoJIeKyJl OpraHMYECKUX BEILLECTB.
JlabopamopHhuwiii onvim:

[Toryuenue, cobupaHnue, pacro3HaBaHuE U
U3y4YE€HHE CBOMCTB YIJIEKUCIIOTO rasa.
[IpoBeneHre kKaueCTBEHHBIX PEAKIIUI HA
KapOOHAT U CUJIMKAT-UOHBI U U3YUCHHE
MIPU3HAKOB UX TIpoTeKanus. [Ilpakmuueckue
pabomui:

Ne 4. TlonmydyeHue yriaekuciioro rasa,
A3YYCHUE €T0 CBOMCTB.

No 5. Pelienue skcriepruMeHTaIbHBIX 3a7a4
no Teme «BaxkHeiine HeMeTaluIbl U UX
COEIMHEHUSD)

Buviuucnenus:

M0 YpPaBHEHHUSAM XUMHUYECKUX PEAKIIUMA

Hroro no pazneny

26




Paznen 3. Metaibl 1 UX COETMHEHUS

3.1

OOwue cBoNUCTBA
METAJLIOB

4

OO0mmas xapaKTepruCTUKa XUMHUYECKUX
AJIEMEHTOB - METAJIJIOB HA OCHOBAaHUH UX
noJioxkenus B [lepuonnueckon cucreme
xuMudeckux snemeHToB .M. Menaeneena
U cTpoeHust aToMOB. CTpOCHHUE METAILIOB.
MeTtamdeckas CBsI3b U METaJUIMYeCcKas
KpUCTAITIMYECKAs PEIIETKA.
DIIEKTPOXUMUUYECKUHN Psijl HAPSHKEHU N
MeTalIoB. DU3nyecKue 1 XUMUYECKUE
cBoiicTBa MeTauioB. O0IIHe CIIOCOOBI
nostyueHust MmetauioB. [lonsitue o
KOPPO3WH METAIIOB, OCHOBHBIE CITIOCOOBI
3aIIUTHI UX OT Koppo3un. CruiaBbl (CTab,
YyTyH, JIOPATIOMUHUN, OpOH3a) U HX
MIPUMEHEHUE B OBITY W MPOMBIIIUICHHOCTH.
Xumuyueckuii IKCnepumMenm.
Jlemoncmpayuu.

OO0pa31ibl METAJIJIOB U CILUIABOB.
N3ydenue pe3yibTaToB KOPPO3UHU
METaJIJIOB (BO3MOYKHO MCIIOJIb30BAHHE
BUJICOMATEPUAJIOB).

JlabopamopHvie onvimui:

O3znHakomiieHHe ¢ o0pa3liaMu METaJuIoB U
CIUTaBOB, X (PM3MUECKUMU CBOMCTBAMHU.

PackpsiBaTh cMBICH U3y4aeMbIX IIOHATUN U
MPUMEHSTh 3TH MOHSATHUS MIPHU OMKUCAHUU
CBOWCTB BELIECTB U UX IIPEBPALLECHUN.
OO0bsCHATH 00LIME 3aKOHOMEPHOCTH B
WU3MEHEHHUH CBOMCTB AJIEMEHTOB- METAJIJIOB
U UX COEAMHEHUM C yUETOM CTPOEHUS UX
aTOMOB.

XapakTepu3oBaTh CTPOEHNUE METAILJIOB,
oOmiue pusnueckre 1 XuMUIeCKHe
CBOWCTBA METAJUIOB.

XapakTepu3oBaTh 001I1E CLIOCOOBI
MOJIYYEHHUS METAJIIOB.

OmnuckIBaTh CIOCOOBI 3AIUTH METAJIJIOB OT
KOPPO3UHU.

CrnenoBath mpaBuiiaM 0€30MaCHOM pabOTHI B
1a00paTOPUH TIPH UCTIOJIH30BAHUH
XUMHUYECKOU MOCYAbl 1 000PYAOBAHMS.
[Ipou3BOANTH BBIYMCIICHUS IO YPABHEHUSIM
XUMHYECKUX PEAKLUM, ECIIU OJIUH U3
pEareHTOB COAECPKUT IPUMECH.
VYyacTBOBaTh B COBMECTHOU paboOTe B mape
WJIH TPYTIIIE.

Ncnonb30BaTh IpH BBHITOJIHEHUH Y4EOHBIX
3aJlaHUI TeKCThl yueOHUKa,




Buviuucnenus:

10 YPABHEHUSIM XUMHUECKUX PEaKIIUM,
€CJIM OJIMH U3 PEareHTOB COACPIKUT
npuMecH

cipaBouHble MaTepuansl (I[lepuonnyeckyio
CHACTEMY XUMHUUYECKUX d1eMeHTOB /[]. 1.
MenneneeBa, TabIHIy paCTBOPUMOCTH
KHCJIOT, OCHOBAaHUM U COJIEH B BOJIE,
3JIEKTPOXUMHUYECKUHN Pl HAPSHKEHUN
METaJIJIOB)

3.2

Baxngenmue
METAIUILI U UX
COE€IMHEHUS

16

[{esT0uHBIE METAIIBL: TTOJIOKEHHUE B
[Teproauueckoi cucTteMe XUMUYECKAX
anemenToB [[.U1. MenneneeBa, ctpoeHne nux
aTOMOB, HAXOXKJICHHE B IPUPOJIE.
du3nvecKne U XUMMUIECKHNE CBOMCTBA (Ha
npumepe HaTpus U Kanusi). OKCuabl U
TUAPOKCUBI HATpUA U Kanus. [[pumenenue
IIEJIOYHBIX METAJUIOB U UX COCIMHEHUM.
[I{esr0uHO3€MENIBHBIE METAILIIBI MATHUN U
KaJIBIIMI: TIosIoKeHue B [lepuonnueckoit
CHUCTEME XUMHUYECKHUX d1eMeHTOB 1. 1.
MeHnpeneera, CTpPOCHUE UX AaTOMOB,
HaxoJeHue B mpupojie. Pu3ndeckue u
XUMHUYECKUE CBOMCTBA MarHus U KaJIbLIMSI.
Baxxnetimme coequHeHNS KaabIns (OKCH/I,
TUAPOKCHU, coJn). JKECTKOCTH BOJBI U
Croco0bI €€ yCTpaHeHHUSI.

Anmtomunuid: nosioxxkenue B [lepuognueckoit
CHUCTEME XUMHUYECKUX

OObsCcHATH 00LIME 3aKOHOMEPHOCTH B
U3MEHEHHH CBOMCTB 3JIEMEHTOB- METAJIJIOB
Y UX COCIMHEHUH B IpyIIax ¢ y4€ToM
CTPOCHHUSA UX aTOMOB. XapaKTEPU30BaTh
dbu3nUecKre 1 XUMUYECKHUE CBOMCTBA
IPOCTBIX BELIECTB METAJIOB U UX
COE€IMHEHUN (OKCUIOB, THAPOKCUIOB,
coJieit), cnocoObl UX MOTyUYEHHUS,
IPUMEHEHUE U 3HAUEHHE B PUPOJIE U
KU3HU YEJIOBEKa. Y CTAHABIIUBATD
IPUYUHHOCIEICTBEHHYIO CBSI3b: CTPOCHUE
BeIecTBa  CBOMCTBA " MPUMEHEHUE - Ha
IpUMEpPax U3y4aeMbIX BEIICCTB.
Pacno3naBaTh ¢ MOMOIIBIO Ka4€CTBEHHBIX
peaKIMii HIOHBI METAJUIOB: MAarHus, KaJbIIUs,
aMIOMUHUsA, TMHKA, xenesa (1) u xxenesa
(III), memu (II).

Jloka3biBaTh aM(pOTEpHBIN XapaKTep
OKCHUJIOB Y TUAPOKCHUJIOB ATIOMUHUSA U
UHKA.




aneMmeHnToB /.M. Menneneea, ctpoeHue
aToMa, HaXOXKJICHUE B MPUPOJIE.
DOu3nyeCcKrue U XUMUYECKHE CBOKMCTBA
AJTIOMUHHSL.

AM@doTepHbIe CBOMCTBA OKCHUJIA U
rugpokcuaa amomunus. JKeneso:
nonoxxeHue B [lepuoanueckon cucreme
XUMHYECKHX demeHToB 1. 1.
MenneneeBa, CTpOCHHUE aTOMA,
HaXO0XJICHHE B Ipupojie. Pu3nuecKue u
XHMHUYECKHE CBOMCTBA kene3a. OKCUbI,
TUAPOKCUIBI U comu xxenesa (I1) u
xenesa (III), ux cocTas, cBolcTBa U
Nnojay4eHue. Xumuyeckuil 9KCnepumMenm:
Jlemoncmpayuu.

Oco0eHHOCTH B3aMMOICHCTBHUS OKCH/IA
KaJIbIIUSI U HATPHSI C BOJIOHM (BO3MOKHO
HCIIOJIb30BaHUE BHICOMATEPHUAIIOB).
OkpaivBaHye MJIaMEeHU HIOHAMH HaTpHs,
KaJIUSI ¥ KaJIblUsl (BO3MOYKHO
UCIIOJIb30BaHUE BUICOMATEPHATIOB)
HccnenoBanue CBOMCTB KECTKOM BOJIBI.
[Ipouecc ropenus xene3a B KUCIOPOIE
(BO3MOYKHO MCIIOJIb30BaHUE
BHJIEOMATEPUAJIOB).

JlabopamopHvie onvimai:

[IpoBeneHre KaueCTBEHHBIX PEAKIUI HA
WOHBI (Maraus, KaJbIHs, ATIOMUHHUS,

[1narupoBaTh U OCYIIECTBIATH HA IPAKTHKE
XUMHYECKUE IKCTICPUMEHTBI, TIPOBOTUTH
HaOII0IeHUS, A€JIaTh BEIBOBI 110
pe3yJibTaTaM SKCIIEPUMEHTA TIPH
NPOBECHUH Ja00PaTOPHBIX OIBITOB U
MPaKTUYECKUX padoT.

CrnenoBaTh npaBuiaM 0e30nacHON

paboThI B TabopaTopuu pH
UCIIOJIb30BaHUN XUMHUUECKON

nocyzAbl U1 000PYIOBaHUS.

[Tpon3BOAUTH BHIYMCIICHHUS 10
XUMHYECKUM yPaBHEHUSIM.

VYyacTBOBaTh B COBMECTHOM pabOTE B

nape WM TpyIIe.

BricTpauBaTe pa3BEpHYTHIC MMCBMEHHBIE U
YCTHBIE OTBETHI C OMOPOH Ha WH(OPMAITUIO
U3 y9eOHHMKA ¥ CIIPAaBOYHBIX MAaTCPUAIIOB,
I'PaMOTHO HCIIOJIb30BaTh N3YYCHHBIH
MOHATUWHBIN anmapar Kypca XUMHH




uuHkKa, xenesa (I1) u xxenesa (I11), menu
(IT), onucanue NpU3HAKOB UX MPOTEKAHMUSL.

VccnenoBanue aMm(pOTepHBIX  CBOWCTB
FUAPOKCHIA aJIOMUHUS UM THAPOKCHIA
[UHKA.

IIpaxmuueckue pabomuwi:

Ne 6. KEcTkOoCTh BOJIBI M METOJIBI €€
YCTpaHECHUS.

No 7. PellieHue sKCrieprMEHTAIbHBIX 3a7a4
o Teme «BakHelye MeTaaibl U UX
COCIMHEHUS.

Buviuucnenus:

[0 YPAaBHEHUSM XUMHUYECKUX PEAKIIHA,
€CJIM OJIMH M3 PEareHTOB JaH B H30BITKE
WJIU COJEPKUT MPUMECH; MACCOBOU J0JIN
BBIXOJ]a TPOAYKTA PEAKIINU

Hroro mo pasmeny 20

Paznen 4. Xumus u okpysxaroiasi cpea

4.1 | Xumus u 3

OKpY’KaroIas cpena

BeniecTBa 1 Marepualibl B TOBCETHEBHOM
YKU3HM 4YesloBeka. bezonacHoe
HCIIOJIb30BaHUE BEIIECTB U XMMUYECKUX
peakuuii B ObITy. [lepBast momols npu
XUMHYECKUX 0KOTAaX U OTPABJICHUSX.
XHUMHUYECKOE 3arps3HEHUE OKPYKAFOIIEH

cpensl (TpeaenbHast JOMyCTUMast

XapakTepu30BaTh pOJIb XUMHUU B
pasIUYHBIX chepax AeATEIbHOCTH JTIOCH,
OCHOBHBIE BEIIECTBA M MaTEPHAIIbI,
MPUMEHSIEMBIC B )KU3HU COBPEMEHHOTO
YyeJIoBeKa.

OOBSACHSTH YCIIOBHS 0€3011aCHOTO
UCII0JIb30BaHUs BEIIECTB M XMMUYECKUX




KOHIICHTpAIlsl BemecTB. Pojib XUMHUM B| peakiuil B ObITY.

pelieHnn IKOJIOTUIECKUX npo6iieM.| AHaIM3UPOBATh U KPUTUYECKU OLICHUBATh
Xumuueckutl dKxcnepumenm: UH(OPMAIUIO O BIUSHUU
/lemoncmpayuu: IPOMBILIIEHHOCTH, CEJIbCKOTO X03SIMCTBRA,

N3yuenue oOpa3iioB MmaTepuasioB (CTek10, | TPAHCIOPTA U Ap. HA COCTOSHUE

CILTaBBI METAILIOB, IIOJMMEPHBIE OKPY Aol CPEJIbL.

MaTepuabl) YMeTh 0Ka3bIBaTh MEPBYIO MOMOIIb TIPU

XMMHUYECKUX 0KOrax U OTPABICHUSX.
[IpunumaTe yyactue B 00CyKACHUH
po0JIeM XUMHYIECKOHN M SKOJIOTHIECKOU
HaIIPaBJICHHOCTH, BHICKA3bIBaTh
COOCTBEHHYIO MO3UIIMIO TI0 MpodIemMe 1
IpeIaraTb BO3MOXHBIE MYTH €€ pEeIICHUS

HTtoro mo pasnmeny: 3
Pe3epBHOE BpeMs 3
OBILIEE YMCJIO YACOB 68

[10 IIPOTPAMME
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