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PabGouass mporpamma mno ydeOHOMY mpeameTy «Xumus» (06a30Bblii ypOBEHb)
(mpeametHas o6nacth «EcTecTBeHHO-HAYyYHBIE PEAMETHI») BKIIOYAET MOSCHUTEIBHYIO
3aIMUCKY, COJepKaHNe 00yUeHHUs, TUTAHUPYEMbIE PE3yJIbTaThl OCBOCHUS MPOTPAMMBI 110
XUMHH, TEMATUYECKOE TUIAHWPOBAHUE, MEpPeUeHb (KOAu(pUKATOp) pacHpeeICHHBIX 10
KJlaccaM  MpOBepsAEeMbIX TpeOOBAaHUM K  pe3yJbTartaM  OCBOCHUSI  OCHOBHOM
0o0pa30BaTeNbHOM MPOrpaMMBI OCHOBHOTO OOIIero o0O0pa3oBaHUSI M  3JIEMEHTOB
COJEpKaHUsl MO0 XHUMHH, TMepedyeHb (KoaupukaTtop) MpoBEpsSEeMbIX TpeOOBaHUM
K pe3yibTaTaM OCBOEHHsI OCHOBHOI 00pa3oBaTENbHOW MPOrpaMMbl OCHOBHOTO OOLIErO
00pa30BaHUs U AJIEMEHTOB COJEPKAHMS M0 XUMUHU.

HOACHUTEJIBHASA 3AIIMCKA

[IporpammMa o XMMUU Ha YPOBHE OCHOBHOTO OOIIEro 0OOpa3oBaHUsI COCTABJICHA
Ha OCHOBE TpeOOBaHUNM K pe3yJbTaTaM OCBOCHHMS OCHOBHOM 00pa3oBaTelbHOMN
MporpaMMbl  OCHOBHOTO 001iero ob6pazoBanusi, mnpeactraBieHHbix B OI'OC 00O,
a TaKke Ha OCHOBe (eaepalbHON paboueld MporpaMMbl BOCIUTAHUS U C YYETOM
KOHLICTIIIMM TIpErofaBaHus Yy4eOHOro mpeaMera «XuUMHUS» B 00pa30oBaTeIbHBIX
opranuzauusax Poccuiickon denepanuu.

[Iporpamma no xumuu pazpaboTaHa C LEIbI0 OKa3aHUS METOJUYECKON MOMOIIH
YUHTEIIO B CO3/IaHUH padoyell MporpaMMsl 10 y4eOHOMY MPEAMETY.

[Iporpamma 1o XuMuu JaeT NpeACcTaBICHUE O LIEIX, 001 cTpaTeruu 00y4YeHus,
BOCIIUTAHUSA W  Pa3BUTHS  OOydYalOIIMXCA CPEACTBAMH  y4yeOHOTO TpEeIMeTa,
yCTaHaBJIMBaeT  O0s3aTeIbHOE  MPEIMETHOE  COJAEp)KaHWE,  IpeayCMaTpUBaET
pacrpeaeneHue ero no KiaccaM u CTpyYKTYpUPOBAHHE M0 pa3AesiaM U TeMaM IporpaMMbl
[0 XWUMHH, OMNpEAEISeT KOJIMYECTBEHHbIE U KauyeCTBEHHBIE XapaKTEPHUCTUKH
COJICp)KaHMS, PEKOMEHIIYEMYIO IMOCIEI0BATEIbHOCTh H3YyUYECHUSI XUMHUU C YYETOM
MEXIPEAMETHBIX M BHYTPUIIPEAMETHBIX CBS3€H, JIOTMKM y4eOHOTO Tpoliecca,
BO3PACTHBIX OCOOEHHOCTEH OO0Yy4aroluXCsi, OMpEAeNseT BO3MOXHOCTH IMpeaMeTa
JUISL peanu3aiuy TpeOOBaHUN K pe3ysbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTEbHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOINEro oOpa3oBaHUs, a Takke TpeOOBaHUU
K pe3yibTataM OO0y4YeHHUs XMMHUU Ha YPOBHE IeJied M3YYEeHHs MpeaMeTa M OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEIHHON JACATEIBHOCTA O0YYaIOIIETOCs IO OCBOCHHUIO YYEOHOTO
COAEPIKAHUSL.

3HaHWE XHUMHH CIY>)KUT OCHOBOM Juisi  (OPMHUPOBAHUS  MHPOBO33PECHHUS
00y4JaroIierocs, ero MpeACTaBICHU 0 MaTepUATbHOM EIMHCTBE MHpPA, BAXKHYIO POJIb
UrparoT (GopMupyeMble XUMHUEH TMPEACTABICHUS O B3aWMOIPEBPAIICHHUIX JHEPTUU
U 00 DBOJIONMM BEHIECTB B MPHUPOJIC, O MYTAX pEHICHUS TI00aJbHBIX MPoOJIeM
YCTOWYHMBOIO Pa3BUTHSI YEJIOBEUECTBA — CBIPHEBOM, JHEPrE€TUUYECKOM, MHUIIEBOU
Y DKOJIOTHYECKOM 0€30MacHOCTH, MPOOIIeM 3paBOOXPaHEHUS.

N3yuenune xumunn:

CIIOCOOCTBYET peah3aliii BO3MOXKHOCTEHW MJisi caMOpa3BUTHSI B (OPMHUPOBAHUS
KyJIbTYPbI TUYHOCTHU, €€ O0LIeH U (YHKIIMOHAIBHON IPaMOTHOCTH;



BHOCUT BKJaad B (OPMHPOBAHWE MBIIUICHUS ¥ TBOPYECKHUX CIIOCOOHOCTEH
oOy4Jaronmxcsi,  HaBBIKOB ~ HMX  CaMOCTOSITEIbHOM  y4yeOHOW  J1eATeNbHOCTH,
DKCIIEPUMEHTAIBHBIX U HCCIENOBATEIbCKUX  YMEHUM,  HEOOXOAMMBIX  Kak
B ITOBCETHEBHOM KM3HU, TaK U B MPOPECCUOHATBHON JCATEIHHOCTH;

3HAKOMHUT CO CIENU(DUKON HAyUHOTO MBILIUICHHS, 3aKJIaJIbIBAET OCHOBBI IIEJIOCTHOTO
B3[VISiJa HA E€IWHCTBO NPUPOABI M YEJIOBEKA, SBJISETCS OTBETCTBEHHBIM 3TAllOM
B (hOPMUPOBAHUH €CTECTBEHHO-HAYYHOU IPAMOTHOCTH O0yUYarOIINXCS;

CIIocOOCTBYET (hOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-HAYIHBIM
3HaHUAM, K MPUPOJE, K UYETIOBEKY, BHOCUT CBOM BKJIJl B HKOJOTHUYECKOE 00pa3oBaHueE
oOy4Jaronuxcs.

JlanHple HampaBieHHs] B OOyYEHHMHM XWUMHU OOECHEYMBAIOTCS —Crenu(UKOn
CoJiepKaHusl y4eOHOTO TIPEeAMETA, KOTOPBIN SIBISETCS MEJAarornueckKu aJarTUPOBAHHBIM
oTpakeHueM 0a30BOI HAYKM XUMHH Ha ONIPEJICTICHHOM 3Tarle €€ Pa3BUTHSI.

Kypc xumMuu Ha ypoBHE OCHOBHOrO 00IIero o0Opa3oBaHUs OPUEHTHUPOBAH
Ha OCBOCHHE OOYYArOUIUMHUCA CHCTEMbl IMEPBOHAYAIBHBIX MOHSATHH XHMHH, OCHOB
HEOPraHMYEeCKOW XMMHHM U HEKOTOPBIX OTACJIBHBIX 3HAYMMBIX MOHATHUN OPraHUYECKOU
XUMUMU.

CtpykTypa colepkaHHUsi MPOTpaMMbl IO XWUMUHM C(HOPMHpPOBaHA HA OCHOBE
CHCTEMHOIO MOAX0/1a K €€ n3ydeHuro. CoJiep:KaHne CKIaAbIBA€TCS U3 CUCTEMBI IOHATUN
0 XMMHUYECKOM 3JIEMEHTE U BELIECTBE U CUCTEMbI MOHATHUM O XUMHYECKOW pPEaKIUU.
O6e »TM CHUCTEMBI CTPYKTYPHO OPTaHU30BaHbI IO MPUHIMIY MOCIEA0BATEIBLHOIO
Pa3BUTHS 3HAHUI HA OCHOBE TEOPETUUYECKUX MPEICTABICHUI Pa3HOTO YPOBHS:

ATOMHO-MOJIEKYJISIPHOT'O YUYE€HUSI KAK OCHOBBI BCET'O0 €CTECTBO3HAHUS,

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

YYEHHS O CTPOEHUH aTOMa U XUMHUYECKOM CBSI3H;

IIPEICTaBIICHU 00 SJIEKTPOTUTHUECKOM JUCCOIMAIIMH BEIIECTB B pAaCTBOPAX.

Teopernueckue 3HaHUS PaCCMATPUBAKOTCS HA OCHOBE SMITMPUUYECKH MOJYUYECHHBIX
1 OCMBICJICHHBIX ()aKTOB, pa3BUBAIOTCS MOCJIEA0BATEIHLHO OT OJTHOTO YPOBHS K IPYyTrOMY,
BBIMOJHSAA  (PYHKUMH OOBSICHEHUS U  MPOTHO3UPOBAHUSI CBOMCTB, CTPOEHUS
Y BO3MOKHOCTEH MPAKTUYECKOr0 MPUMEHEHHUSI U TTOTYUYECHUSI N3yYaE€MbIX BELIECTB.

OcBoeHME MPOTpaMMbl IO XUMUM CIIOCOOCTBYET (DOPMUPOBAHUIO MPEICTABICHUS
O XMMHMYECKOW COCTAaBJISIONIEM HAy4YHOM KapTUHBI MHpa B JIOTUKE €€ CUCTEMHOU
MPUPOBI, IEHHOCTHOTO OTHOIIEHHS K HAYYHOMY 3HAHUIO U METO/IaM MTO3HAHUSI B HAyKeE.
N3ydenune XuMuu TPOUCXOIUT C IPUBJICYCHUEM 3HAHUIN U3 paHEee U3YUYEHHBIX YUEOHBIX
npeaMeToB: «Okpyxkaromuii Mupy», «buonorus. 5—7 knacce» u «Pusuka. 7 Kiiacey.

[Ipy M3yyeHUU XUMHUU MPOUCXOAUT (POPMHUPOBAHUE 3HAHUN OCHOB XMMHYECKOU
HAayKd Kak 00JIaCTU COBPEMEHHOTO0 €CTECTBO3HAHMS, MPAKTUUYECKOW NEATeIbHOCTH
YeJloBeKa M KaK OJIHOTO W3 KOMIIOHEHTOB MHUPOBOW KYJIBTYpHI. 3agada y4eOHOTO
npeaMera COCTOUT B (DOPMUPOBAHMM CHUCTEMbl XUMHYECKUX 3HAHUM — BaKHEHUIIMX
(aKkTOB, TOHSTHI, 3aKOHOB M TEOPETUYECKUX IOJOKEHUU, MOCTYITHBIX O00OIICHHIA
MHPOBO33PEHYECKOT0 XapaKTepa, sS3bIKa HAyKH, B MPUOOIIEHUH K HAYYHBIM METOAaM



MO3HAHUS MPH H3YYEHHH BEUIECTB M XUMHUYECKHX peakuuid, B (QOPMUPOBAHUU
U Pa3BUTHM TO3HABATEIbHBIX YMEHHUM M UX NPUMEHEHUU B Y4eOHO-IIO3HABATEIbHOU
U yueOHO-HCCIIEIOBATEIbCKON  JESATENbHOCTH, OCBOCHUM TpaBuil 0O€30MacHOro
oOpalieHus ¢ BEIIECTBAMU B ITOBCEHEBHOM KU3HU.

[Ipy wm3yyeHMM XUMHUU Ha YPOBHE OCHOBHOI'O 00IIEro oOpa3oBaHHs Ba)XHOE
3HaUY€HUE MPUOOPENH TaKHUE 1eJd, KaK:

dbopmupoBaHue MHTEJUIEKTYaJIbHO pa3BUTOU JUYHOCTH, rOTOBOM
K €aM000pa30BaHMIO, COTPYIHUYECTBY, CAMOCTOATEIbHOMY MPUHATUIO PEIICHUN,
CIIOCOOHOM a1anTUPOBATHCA K OBICTPO MEHSIOIIKUMCS YCIOBUAM KU3HU;

HAIpPaBJIEHHOCTh OOY4YEHUS Ha CHCTEMAaTHYECKOe MPHUOOIICHHE O0y4aroumxcs
K CaMOCTOATEJIbHOM I03HABATEIIBHON NI€ATEIbHOCTH, HAay4YHBIM METOJaM IO3HaHUS,
(hOopMUPYIOIIUM MOTHUBALIMIO M PA3BUTHE CIIOCOOHOCTEN K XUMHH;

obOecrieyeHue yclIOBHM, CIIOCOOCTBYIOMINX MPUOOPETECHUIO 00YUYaIOIIIUMUCS OIbITa
Pa3HOOOpa3HOW JAEATENbHOCTH, MO3HAHUS M CAMOIIO3HAHMSI, KIIFOUEBBIX HABBIKOB
(KJrOUEBBIX KOMITETEHIIMH ), UMEIOLX YHUBEPCATbHOE 3HAUEHHE JIJIsl pA3JIMUYHbBIX BUJOB
JeSTENIbHOCTH;

(dopMupoBanue o0mel (pyHKIMOHATBHON U €CTECTBEHHO-HAYYHON IPaMOTHOCTH,
B TOM YHUCJIE YMEHUN OOBACHATDH U OLIEHUBATH SIBJICHUS! OKPY>KAIOILIET0 MUPA, UCIIOJIB3YS
3HAHUSA U ONBIT, MOJYYCHHBIE MPU HM3YYCHUH XUMHH, MPUMEHATh UX TPU PEUICHUH
po0JieM B TOBCEHEBHOM )KM3HU U TPYIOBOM AESITEIbHOCTH;

(GopMupoBaHre y OOyYarOUMXCsl TYMaHUCTHYECKHX OTHOIICHWH, MOHUMAaHHUS
LEHHOCTU XUMHYECKMX 3HAHMWA JUIs BbIPAOOTKH DSKOJIOTMYECKH I€IecO00pa3HOro
MOBE/ICHUS B OBITY U TPYAOBOM JEATENBHOCTH B LIENSAX COXPAHEHUS CBOETO 3/I0POBBS
Y OKpY>Karolle NPUPOJHOMN CPENBL;

pa3BUTHE MOTHBAIMM K OOYYEHHMIO, CIOCOOHOCTE K  CaMOKOHTPOJIIO
Y CaMOBOCIIMTaHUIO HAa OCHOBE YCBOEHUS OOLIEUETIOBEUECKUX IIEHHOCTEH, TOTOBHOCTU
K OCO3HAaHHOMY BBIOOpY NPO(HIIS M HANTPABICHHOCTH JaTbHEHIIEr0 00yUeHuUs.

OOmiee 4yuciIO YacoB, PEKOMEHJOBAHHBIX IJIsl WM3Y4YEHUs XUMUHU, — 136 yacos:
B 8 Kj1acce — 68 yacoB (2 yaca B He/iel0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COILEPKXAHUE OBYYEHMUA

8 KVIACC

IlepBoHauyabHbIE XMMUYECKHE IOHSATUS

[Ipeamer xumuu. Poins xuMuu B )KU3HM YelloBeka. XUMHSI B CUCTeMe HayK. Tena
1 BellecTBa. GU3nyecKre CBOMCTBA BEMIECTB. ArperatHoe cocTosiuue Beuects. [lonstue
0 MeToAax IMO3HaHHS B XWMHUU. YucTele BemiecTBa M cMecd. CrocoObl pa3aeieHus
CMECEM.

ATOMBI U MOJIEKYJIbl. XUMHYECKHUE 3JIeMEHThI. CUMBOJIbI XUMHUUECKUX 3JIEMEHTOB.
[IpocThie U CI0KHBIE BelleCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuueckas ¢dopmyna. BaleHTHOCTP aTOMOB XMMHUYECKHX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemecTB. OTHocuTenbHass aTomMHas wmacca. OTHOCHUTENbHas
MOJIEKYJIsipHas Macca. MaccoBast 107151 XMMUYECKOT0 3JIEMEHTA B COSIUHECHUH.

KomunuectBo BemectBa. Monbs. MonsipHast macca. B3auMocBsA3b KOJIMYECTBA, MACChI
W 4YHuCla CTPYKTYPHBIX €AMHMI] BemiecTBa. PacueTsl mo QopmyliaM XUMHYECKHX
COCIUHEHHUM.

Ou3NUeCKUe U XUMUYECKHE SIBJICHUS. XUMHUUYECKasl peakus U €€ MPU3HAKU. 3aKOH
COXpPAHEHMSI MAacCChl BEIIECTB. XUMHUYECKHE ypaBHEHUS. Knaccuukanus XuMHUUECKUX
peakiuii (CoeMHEHUs, Pa3JIOKEHUsI, 3aMEILICHHs, OOMEHA).

Xumuueckuu sKcnepumenm:

3HaKOMCTBO C XHMMHMUYECKOM TMOCyIoH, mpaBwiaMud paboTbl B Jaboparopuu
U npuemMamMu oOpalleHusi ¢ JadopaTOPHBIM OOOPYAOBaHUEM, M3YUYEHHE U OMNHCAHUE
(bu3nyecKuX CBOMCTB 00pa30B HEOPTAaHMYECKUX BEIIECTB, HaOMIOAeHUE (HU3UUECKHUX
(nnaBieHUe BOCKA, TasHUE JIbJa, paCTUPAHUE caxapa B CTYIKE, KUTICHUE U KOHJIEH AU
BOAbI) M XUMHUYECKUX (TOpPEHHE CBEUYH, MPOKAJIMBAHUE MEIHONW TPOBOJIOKH,
B3aUMOJICHCTBUE MeJla C KUCIOTOW) SIBIEHWM, HAOMIOJIEHWE W ONMCaHUE MPU3HAKOB
MPOTEKaHUSI XMMUYECKHX peaklMil (pa3lokeHue caxapa, B3aUMOJEHCTBHUE CEPHOMN
KHCIJIOTBI € XJIOpUJIOM Oapus, pasznoxeHue ruapokcuga meau (II) mpu HarpeBanuwu,
B3aUMOJICUCTBHE Kene3a ¢ pactBopoM conu menu (II), uzydenne cnoco6oB pazaeneHus
cMecel (C TOMOIIbIO MAarHuTa, (QUIBTPOBAHWE, BbINAPUBAHUE, TUCTHIUISALIMS,
xpoMmarorpadusi), MPOBEeJICHUE OYMCTKUA MOBAPEHHOW COJM, HAOIIOJIEHUE U ONMUCAHUE
pe3yNbTaTOB MPOBEICHUS OIbITA, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHHUS MaccChl,
CO3/IaHHE MOJIeJIeld MOJIEKYJ (IIIapOCTEPKHEBBIX ).

BakHeiilue npeacTaBuTE I HEOPraHMYECKHUX BElIECTB

Boznyx — cMech razoB. CoctaB Bo3ayxa. Kucimopona — 35eMeHT u pocToe BEIIeCTBO.
Haxoxnenue kuciaopoja B mpupoze, Gu3nueckue U XMMUYECKHE CBOWCTBA (peakiuu
ropeansi). Oxcuapl. [lpumenenmne kucimopoaa. CrnocoObl TOMYYEHHUS KHCIOPOAA
B Jlaboparopuu U TMpoMbIIUIEHHOCTH. KpyroBopoT kucimopoaa B mpupone. O30H —
AIJIOTPOTIHASA MOAUDUKAIIIS KUCIOPOA.



TemnoBoii 3¢(eKT XUMHUECKON peaklud, TEPMOXUMUYECKUE YPaBHEHHs, IK30-
U DHIOTEPMHUYECKHE peakuuu. TOIIMBO: yrojib U MeETaH. 3arps3HEHHE BO3yXa,
YCWJICHHE MTapHUKOBOTO 3(pdeKTa, pazpyuieHrne 030HOBOTO CIIOS.

Bopopon — anemMeHT M mpocToe BemiecTBo. HaxokaeHue Boaopoja B HPUPO/IE,
bU3UYEeCKue W XMMHYECKHUE CBOWCTBA, MPUMEHEHHUE, CIOCOOBI moiydeHus. KucaoTsl
U COJIN.

MounsipHbIi 00BbEM ra3oB. PacueTsl 10 XUMUYECKUM YPaBHEHHSM.

dusnyeckue cBoMcTBa BOoAbl. Boga kak pactBopurens. PactBopel. HackiieHHbie
Y HEHACBHIILIEHHBIE PACTBOPHI. PACTBOPUMOCTH BEIECTB B BOJIe. MaccoBast 107151 BEILIECTBA
B pacTBope. XuMuueckue cBoicTBa Bonbl. OcHoBaHus. Poib pacTBOpOB B mpupoje
U B JKM3HM 4eloBeKka. KpyroBopoT BOJbl B MPUPOJIE. 3arps3HEHUE MPUPOAHBIX BOJI.
OxpaHa ¥ OYUCTKA IPUPOJIHBIX BOJ.

Knaccudukanus Heopranmueckux coenuHenuil. Oxcunpl. Knaccudukanus
OKCHUJOB: coJieo0pa3yrolue (OCHOBHBIC, KHUCJIOTHBIE, aMmdoTepHbIe)
u HecosieoOpasyromue. Homenknarypa okcuaoB. dusnyeckue U XMMUYECKUE CBOMCTBA
okcuaoB. [lonydueHne OKCUI0B.

OcHoBanus. Kiaccudukaiiyss OCHOBaHUH: IEJI0YU U HEPACTBOPUMbBIC OCHOBAHUSI.
Homenkiatypa ocHoBaHuil. @Du3MUEeCKME W XUMHYECKHE CBOMCTBA OCHOBAHUMU.
[Tosrydyenre oCHOBaHMM.

Kucnorel. Knaccudukanus xucinor. Homenkmarypa kucinor. POusudeckue
Y XMMUYECKHE CBOMCTBA KUCHOT. Psan aktuBHOCTH MeTasuioB H.H. bekerosa. Ilonyuenue
KHUCJIOT.

Comu. Homenkiarypa coneil.

du3nyecKkne M XUMHYECKHE CBoMcTBa colier. Ilosryuenue coien.

['eHeTrnueckas CBsI3b MEXKY KJJaCCaMH HEOPTaHUYECKHUX COCTUHEHU.

Xumuueckuil skcnepumenm:

KaueCTBEHHOE OINPEACIICHUE COJEpPXKAHMUSI KHUCIOpPOJa B BO3AyXe, IOJIYy4YEHUE,
coOupaHue, pacro3HaBaHWE W HW3YyYEHHWE CBOWCTB KHUCJIOpPOJAa, HAOIIOJCHUE
B3aMMO/ICUCTBUSI BEUIECTB C KHUCIOPOJOM M YCJIOBHUSI BOZHHUKHOBEHHSI U MPEKpaICHUS
ropenus (Tokapa), O3HaKOMJICHHE C OOpasllaMH OKCHJIOB U OMHCAaHUE HX CBOWMCTB,
MoJlyuyeHue, coOMpaHue, pacro3HaBaHWE M W3YYEHHE CBOMCTB BOJOpojia (TOpEHHE),
B3auMojielicTBue Bojaopoaa ¢ okcugom wmeau (II) (BO3MOXKHO HCIOJIB30BaHUE
BHUJICOMATEPHAIIOB), HAOJIOJeHHE OO0pa3loB BEIIECTB KOJIMYECTBOM 1|  MOJIb,
HCCIIeIOBaHUE OCOOCHHOCTEH pPAaCTBOPEHMS BEIIECTB C Pa3JIMYHOM PACTBOPUMOCTEHIO,
MPUTOTOBJICHUE PACTBOPOB C OMPEAECICHHON MAaCCOBOM JOJIEH PACTBOPEHHOIO BEIIIECTBA,
B3aMMO/ICHCTBUE BOJIbI C METAJJIAMU (HATPUEM U KaJlbIIeM) (BO3MOKHO UCIIOJI30BAHUE
BHJICOMATEPHUAIIOB), HCCIEIOBaHUE OOpPa3lloB HEOPTraHWYECKUX BEIIECTB Pa3IMYHBIX
KJIaCCOB, HAOJIO/ICHNEe W3MEHEHHS OKpPAaCKM WHIUKATOPOB B PACTBOpPAX KHUCIOT
U 1IEeJI0YE, U3yYeHne B3auMoencTeus okcuaa meau (1I) ¢ pactBopom cepHOM KUCIOTHI,
KUCJIOT C MeETajulaMHu, peakUuid HeWTpanu3aluu, I[OJIydeHUEe HEpPacTBOPUMBIX
OCHOBAHUI, BBITECHEHUE OJIHOTO MeETallla JAPYIMM M3 pPacTBOpa COJIM, PEIICHHE



JKCIIEPUMEHTAJIBHBIX 3a/ad 10 TeMe «BaXHeWlne KIacChl HEOPraHMYEeCKHUX
COCIMHEHUN.

IMepuoanueckuid 3axkoH U Ilepuoamyeckasi cucreMa XHUMHYECKHX 3IJIEMEHTOB
A.A. MengeneeBa. CtpoeHue aToMoB. XuMuUUYecKass CBA3b. OQKHCIUTEIBLHO-
BOCCTAHOBHUTEJIbHbIC PeaAKIIUN

[lepBble MOMBITKH KJIACCU(DUKAIIMN XUMUYECKUX 3eMeHTOB. [loHsTHe o rpymmax
CXOJIHBIX AJIEMEHTOB (II[EJIOYHBIC U HIETOYHO3EMEIbHBIE METAILJIbI, TAJIOT€HBI, UHEPTHBIC
rasbl). DJIIEMEHTBI, KOTOpPbIE 00pa3yroT aM(pOTEPHBIE OKCUIBI U THAPOKCU/IBI.

[lepuonnueckuit 3akoH. Ilepuonnueckass cucTeMa XHUMHUYECKHX JJIEMEHTOB
J.1. MenneneeBa. Koporkonepuoanass u aiauHHorniepuoaHas ¢hopmel [lepuoanyueckoit
cucreMbl xuMuueckux 35eMeHToB J[.M. Menneneesa. Ilepuoas u rpymnmnsl. @u3ndecKkuit
CMBICII IOPAIKOBOTO HOMEPA, HOMEPOB MEPUOJIAa U TPYIIIBI SJIEMEHTA.

Crpoenue aromoB. CocTtaB aroMHbIX siaep. M3otombl. DnekTpoHsl. CTpoeHue
AJNIEKTPOHHBIX 000JI0YEK aTOMOB mepBbIX 20 XUMHUECKHX 3J1eMeHTOB [lepuoandeckoit
cucrembl JI.WI. MenaeneeBa. XapakTepuCTHKA XHUMHUYECKOTO DJJIEMEHTa II0 €ro
nonoxxeHuro B [lepuoguueckon cucreme /.M. Meneneesa.

3aKOHOMEpPHOCTM HM3MEHEHHUS pajJdyca aTOMOB XUMHUYECKUX 3JIEMEHTOB,
METAINIMYECKUX M HEMETAJUIMYECKUX CBOWMCTB MO TpynnaM M IepuojaM. 3HAYCHHE
Ilepuonnueckoro 3akoHa u Ileppoandeckorl CHUCTEMBI XHMHUYECKHUX 3JIEMEHTOB
IUISL pa3BUTHUSA HAyKU U npakTuku. /.M. MeneneeB — yueHbId U rpaK1aHuH.

Xumuyeckass  cBsi3zb. KoBaneHnTHas (mosisipHass UM HEMOJIApHAs)  CBSI3b.
DIIEKTPOOTPULATETBHOCTh XUMUYECKHUX 3JIEMEHTOB. IOHHAas! CBSI3b.

Crenenb okucieHus. OKHCIUTEIBHOBOCCTAHOBUTENbHBIE peakiuu. [Iponecchbl
OKHCJIEHUS U BOCCTAHOBIICHUSI. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii skchepumenm:

U3ydeHHe oOpasloB BEIIECTB METAUIOB W HEMETAJIOB, B3aWMOJICHCTBUE
TUJIpPOKCHAA IMHKA C pacTBOpaMHM KHCJIOT U IIEJIoYeld, MPOBEJICHUE OIBITOB,
WUTIOCTPUPYIONTUX TPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEakiyili (TOpeHHue,
peaKIuy pa3oKeHUs, COSTUHEHHUS ).

Meosicnpeomemuvble cesa3u

Peanuzanust MexXnpeAMETHBIX CBSI3€H NpU M3YYEHMH XUMHUM B 8 Kiacce
OCYIIIECTBIISIETCS Yepe3 UCIIOIH30BAHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX TIOHATHIA, TaK
W TIOHSITHH, SIBJSIONIUXCS CHUCTEMHBIMH JUISI OTACIBHBIX MPEAMETOB E€CTECTBEHHO-
HAaY4YHOT'O IIMKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC MOHATHS: HAYYHBIN (aKT, TUTIOTE3a, TEOPHUS, 3aKOH,
aHajgu3, CHHTE3, KIacCU(UKAII, TIEPUOIUNIYHOCTh, HAONIOJEHUE, SKCIEPUMEHT,
MOJICJIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®dusuka: MaTepusi, aroM, 3JIEKTPOH, NPOTOH, HEUTPOH, UOH, HYKJHWJ, H30TOIBI,
PaAMOAaKTUBHOCTh, MOJIEKYJIa, OJJICKTPUYECKUN 3apsif, BEMIECTBO, TEJO, OO0bEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, (PU3MYECKHUE BEIMYHMHBI, CIUHHUIIBI U3MEPEHHUS,
KOCMOC, IJIaHETHI, 3Be3/1bl, COJIHIIE.



buonorus: hotocuntes, qpixanue, onocdepa.
['eorpadus: aTmocdepa, ruapochepa, MHHEPATIbl, TOPHBIC IMOPOJBI, TOJIC3HBIC
MCKOIIaeMbI€, TOTUTUBO, BOJHBIC PECYPCHI.

9 KVIACC

BemecTBo 1 XUuMHYeCcKas peaKkuus

Ilepponnueckuit 3akoH. Ilepuonnueckas cucreMa XHMHUYECKHX JJIEMEHTOB
J.1. MenneneeBa. CrpoeHue aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHHH CBOMCTB
XUMHYECKUX 3JIEMEHTOB MEPBBIX TPEX IMEPHOJOB, KAIMS, KaJbLUUS U UX COCIUHEHUU
B COOTBETCTBUH C MOJIOKEHUEM DJIEMEHTOB B lleproanueckon cucTeMe U CTPOCHUEM HX
aTOMOB.

CtpoeHue BenecTBa: BUIbl XUMUYECKOU CBSI3U. THUIIBI KPUCTAIUIMYECKUX PELIETOK,
3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAIUIMYECKOM PEMIETKM UM BHUIA
XUMHYECKOU CBS3H.

Knaccudukanuss u HOMEHKJIaTypa HEOPraHUYECKUX BEILECTB. XHUMHUYECKHE
CBOWCTBA BEIIECTB, OTHOCAILIMXCS K PAa3JIMYHBIM KJIaCCAM HEOPIraHUUYECKUX COCIUHEHUN,
TEHETUYECKAas CBSA3b HEOPraHMYECKUX BEILECTB.

Knaccudukanus  XUMUYECKUX ~ peakiuid MO  pa3IiUyHBIM  MpU3HAKaM
(Mo yucoy U COCTaBYy YYacTBYIOUIMX B PEAKIMU BEIIECTB, MO TEIIOBOMY 3(PQeKTy,
M0 HM3MEHEHUIO CTENEeHEH OKHUCICHUS XHWMUYECKHX OJJIEMEHTOB, IO OOpaTUMOCTH,
[0 yY4acTHIO KaTajau3atopa). DK30- U SHJIOTEPMUUYECKUE PEAKIMHU, TEPMOXUMHUYECKUE
YpaBHEHMUS.

[TonsitTue o0 ckopocTH XUMHYecKoW peakuuu. [loHarue 00 00paTUMBIX
U HEOOpaTUMBIX XUMHUUYECKUX peakiusx. [IoHsATHEe O TOMOT€HHBIX W TeTEPOTCHHBIX
peakuusax. Ilomstme o karanuse. Ilostme O XUMHYECKOM  PaBHOBECHH.
@akTOpHI, BIUAIOIINE HA CKOPOCTh XUMUUYECKON PEAKLIMU U MOJIOKEHUE XUMUYECKOTO
PaBHOBECHS.

OKUCIIUTENBHO-BOCCTAHOBUTEIBHBIC peaxkuuu, AIEKTPOHHBIN OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHON peakuun. CocTaBiIeHUE YPABHEHUN OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIMNA C UCTIOIb30BAHUEM METO/1a AJIEKTPOHHOTrO OaiaHca.

Teopus 53JIEKTPOIUTAYECKON JTHCCOIMALMU. JNEKTPOJIUTHI U HEIIEKTPOJIUTHI.
Katuonbl, aHuoHbl. MeEXaHM3M JUCCOLMALIMM BEUIECTB C PA3IMYHBIMUA BHAAMU
xuMuueckoi cBsa3u. CreneHs auccormanuu. CUiabHbIE U C1a0ble SJIEKTPOIUTHI.

Peakuuu wmoHHOro oOMeHa. YCJIOBHUS MPOTEKaHUsS PEaKIMi HMOHHOTO OOMEHa,
MOJIHBIE ¥ COKpAIllCHHbIE NOHHBIE YpaBHEHUs peakuuil. CBOMCTBA KUCIOT, OCHOBAHUM
1 COJIeH B CBETE MPEACTABICHUN 00 JIEKTPOJUTUUECKON qucconualuu. KauecTBeHHbIC
peakunu Ha UoHbIL. [ToHSATHE O THAPOIN3E COJICH.

XumuuecKkuii IKCnepumenm:
O3HAKOMJIEHUE C MOJCIISIMH KPUCTAUIMYECKUX PEHIETOK HEOPTraHUYEeCKUX
BEIIIECTB — METAJUIOB M HEMETAJUIOB (TpaduTa U aamasa), CJIOKHBIX BEIIECTB (XJI0pHuaa



HAaTpHsl), UCCIEA0BAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON pEaKIMKU OT BO3JAEUCTBUS
paznuYHBIX (PAKTOPOB, HCCIEAOBAHHUE DIIEKTPONPOBOJHOCTH PACTBOPOB BEILECTB,
npolecca JAUCCOLMAIIMKM  KHUCJOT, Imeflioueid W cojied (BO3MOXXHO UCIOJIb30BaHUE
BHJIEOMATEPHUAIIOB), MPOBEJICHUE ONBITOB, WUIIOCTPUPYIOIIUX MNPU3HAKA MPOTEKAHUS
peakuuii HoHHOTo oOMeHa (00pa3oBaHME OCajKa, BbIJIEJICHUE Ta3a, 00pa30BaHKE BOJIbI),
ONbBITOB, WUIIOCTPUPYIOIIMX MPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX pPEaKIUN
(ropeHue, peaklMy pas3oXKEHUs, COCAUHEHUS), PACINO3HABAHME HEOPTaHUYECKUX
BEILIECTB C MOMOIIBbIO KAYECTBEHHBIX PEAKIIUNA HA UOHBI, PEHIEHUE KCIIEPUMEHTATbHBIX
3a1ad.

Hemeranbl 1 uX coeiMHEHUs!

OO0mas xapakTeprucTuka rajoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEpHbIE
cTerneHu okuciieHus. CTpoeHue u pu3ndeckue CBOMCTBA MPOCTHIX BEIIECTB — FAJIOT€HOB.
XHUMHUYECKUE CBOWCTBA Ha TMpUMEpe XJopa (B3aUMOJEHCTBHE C METaJIaMH,
HeMeTaJlJlaMH, 1iesiodaMu). XiiopoBoaopoa. CossHas KUCI0Ta, XUMUYECKHE CBOMCTBA,
MoJIy4eHue, NpuMeHeHue. JelicTBre XJiopa U XJOPOBOAOPOJa Ha OPraHU3M YEJIOBEKa.
BakHeiime XJIOPUIbI U UX HaXOKJIECHUE B IIPUPO/IE.

Oo0mas xapakTepucTika 31eMeHTOB VIA-rpynmnbsl. OcoO€HHOCTH CTPOEHUS aTOMOB,
XapaKTEPHbIE CTENIEHU OKUCIICHMS.

Crpoenne u (pU3MYECKHE CBOICTBA MPOCTHIX BELIECTB — KHUCIOPOJA M CEpHI.
AnnotponHsle MOAU(UKAIUU KHUCIOPOJAa U Cepbl. XUMHUYECKHE CBOMCTBA CEpHI.
CepoBoziopoJl, cTpoeHUEe, (U3NYECKUE M XUMHYECKHE CBOMCTBa. OKCHIBI cepbl Kak
MPEACTABUTENN KHUCIOTHBIX OKCHAOB. CepHas KUCIOTa, (pU3MYECKHe U XUMHUYECKUE
CBOMCTBA (00IIME KaK MPEJCTaBUTENS Kilacca KUCIOT U crnerupuyeckne). XuUMHUIECKUe
peaxiuu, Jiexaliue B OCHOBE MPOMBIIIJIEHHOTO CIIOco0a MOJYyYeHUs! CEPHOM KUCIIOTHI.
[Tpumenenue. Conu CEpHOM KHUCIOTHI, KauyeCTBEHHAs peakiusi Ha CyJb(aT-UoH.
Haxoxnenune ceppl M €€ COCOUHEHWM B MPUPOAEC. XHUMHUUYECKOE 3arps3HCHUE
OKpYXalolllel Cpe/ibl COCIMHEHUSIMU Cepbl (KUCIOTHBIE JOXKIU, 3arpsi3HEHUE BO3TyXa
1 BOJIOEMOB), CITOCOOBI €r0 MPEeI0TBPAILICHHUS.

O6mas xapakrepuctuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEPHbIE CTENIEHU OKUCIICHHUS.

A30T, pacmpocTpaHeHUE B NpUpOjE, (PU3NYECKHE U XUMHUYECKHE CBOMCTBA.
KpyroBopot a3zora B mpupoge. AMMHUak, ero (u3MUecKue U XUMHYECKHE CBOICTBA,
MOJIy4eHue u MIPUMEHEHUE. Conu aMMOHWUS, 170'¢ busznueckue
U XMMHYECKHE CBOICTBa, MpuMeHeHue. KauecTBeHHass peakiysi Ha MOHbI aMMOHHS.
A3OTHasi KHCJIOTa, ee MOoTydYeHHue, (Pu3nuecKue U XUMHUYECKUEe CBOMCTBa (00IIue Kak
MPEACTaBUTEINS Kilacca KUCIOT U cneuuduueckue). Mcnonb3oBaHue HUTPATOB U COJEH
aMMOHHMA B KauecTBE MMHEpAIbHBIX YyJI0OpeHHil. XHUMHUECKoe 3arpsi3HeHue
OKpYXarollel cpeibl COeIMHEHUSIMU a30Ta (KUCIOTHBIE JA0XKIH, 3arpsA3HEHUE BO3yXa,
MOYBBI U BOJJOEMOB).

®ocdop, amnorpornHbie Moaudukauuu ¢Gochopa, QU3MUECKUE U XUMUYECKUE
cBoiictBa. Oxcua ¢ochopa (V) u dochopnas kucinora, Qpuanvyeckue U XUMUYECKHE
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cBoiicTBa, momydeHue. cmomp3oBanue ¢ochaToB B KAYeCTBE MHUHEPATHHBIX
yI00pEeHUA.

O6mas xapakTepuctuka 31emMeHToB [VA-rpynmnbel. OcoO€HHOCTH CTPOSHUS aTOMOB,
XapaKTEpHbIE CTENICHU OKUCIICHHUS.

VYriepona, amnoTpornHeie MOAU(GUKAIIIN, paclpoCTpaHEHUE B IPUpoe, pusnyeckue
U XuUMUYeckue cBoiicTBa. AncopOuusa. Kpyrosopor yriaepona B mpupozge. OKcHibl
yraepona, ux (GU3NIeCKue U XUMUYECKHE CBOWCTBA, ACHCTBHE HA JKUBBIC OPTaHU3MBEI,
MOJlyueHUE M TPUMEHEHHE. ODKOJOTUYECKUE MPOOJIEMBbI, CBS3aHHBIE C OKCHIOM
yraepoaa (IV), runore3a 1i1o6aabHOrO MOTEIJICHUS KJIMMAaTa, MapHUKOBBIA A(DQeKT.
VYronpHas KUCIOTa U €€ CONM, X (PU3UYECKUE U XUMUYECKUE CBOMCTBA, MOJyuYEHHE
U npuMeHenue. KauecTBeHHas peakuusi Ha KapOoHaT-uoHbl. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEIUITMHE, TPOMBITIINIEHHOCTH M CEIbCKOM XO3SMCTRBE.

[TepBoHavyaibHBIE TIOHATHS 00 OPTaHUYECKHX BEIIECTBAX KaK O COCAMHCHHIX
yriaepoja (MeTaH, dTaH, ITHJICH, alleTUJICH, STaHOJI, TJIMIEPUH, YKCYCHas KHUCIIOTa).
[IpupoaHbIC HCTOYHUKH YTIICBOIOPOIOB (YToJb, TPUPOIHBINA a3, HEPTH), MPOAYKTH UX
nepepadoTku (OEH3MH), UX POJIb B OBITY U MPOMBIIIEHHOCTH.

[ToHsiTHe 0 OMONOTUYECKH BaXKHBIX BEIIECTBAX: KUpaAX, OCNIKaX, YIJIEBOIaX — U UX
pOJIM B KU3HM 4YelioBeKa. MaTepualibHOE €MHCTBO OPTaHUYECKHX U HEOPTraHUYECKHUX
COCIMHEHU.

Kpemnuii, ero ¢pusudyeckue u XUMHUUECKHUE CBOMCTBA, MOJYyYEHUE U MPUMECHEHHE.
Coenunenusi kpemuus B npupoje. O6mue npeacrtaBieHus o0 okcuae kpemuus (IV)
U KpeMmHHeBOW kuciore. CWIMKaThl, WX HWCIOJb30BaHUE B OBITY, MEAMIIMHE,
MIPOMBIIIUICHHOCTH. BaskHeilme cTpouTenbHbIe MaTepHalibl: KEpaMuKa, CTEKJI0, IIEMEHT,
O0etoH, kene300eToH. [IpoOmeMbl 0€30MACHOTO HMCMOJIB30BAHUS  CTPOUTEIBHBIX
MaTepHaJiOB B MOBCETHEBHON KU3HU.

Xumuueckuu 5KCnepumenm:

U3y4eHHEe OOpa3Il0B HEOPraHUYECKUX BEIIESCTB, CBOMCTB COJITHOM KHCJIOTHI,
MPOBEJICHNE KaueCTBEHHBIX PEaKIMi Ha XJIOPHUA-WOHBI M HAONIOJCHHE NMPU3HAKOB HUX
MPOTEKaHUs, ONBITHI, OTpa)karollue (PU3NYECKHE M XUMHUYECKHME CBOWCTBA TaJIOTEHOB
U HUX COEIMHEHUH (BO3MOXKHO MHCIIOJIb30BAHME BHUAEOMATEPUATIOB), O3HAKOMIIEHUE
c oOpasmamMu XJOpUAOB (TaJOreHUIOB), O3HAKOMJIEHHE C oOpasllamMu cepbl U €€
COEIMHEHUSIMU (BO3MOYXHO MCIOJIb30BAaHUE BUIEOMATEPUAIOB), HAOIIOEHUE MpoIlecca
oOyTIIMBaHMS caxapa o]l ICUCTBUEM KOHIICHTPUPOBAHHOW CEPHON KUCIIOTHI, U3YyUCHUE
XUMHUYECKUX CBOMCTB pa30aBIE€HHON CEpHOW KHUCIOTHI, MPOBEJACHUE KAuE€CTBEHHOMU
peakuuu Ha cyinb(dar-uoH M HaOMIOJEHUE NpU3HAKA €€ MPOTEKaHUs, O03HAKOMJICHHE
¢ (¢u3MUecKkuMU CBOWCTBaMHM a30Ta, QocPopa U HUX COEAUHEHHHA (BO3MOXKHO
HCIIOJIb30BAaHUE BUIEOMATEPUAIOB), 00pa3llaMu a30THBIX U (POCPOPHBIX yIOOpEHUI,
noJiyueHue, coOupaHue, pacro3HaBaHHE M H3y4ye€HUE CBOMCTB aMMHaKa, MPOBEICHUE
KAueCTBEHHBIX PEAKIUN Ha MOH aMMOHHUS U QocdaT-uOH U HU3yYEHUE MPU3HAKOB HX
MPOTEKaHUs, B3aUMOJCHUCTBAE KOHUECHTPUPOBAHHOW Aa30THOM KHUCIOTBI C MEIbBIO
(BO3MO>KHO HCIIOJIB30BAHUE BUJIEOMATEPHAIIOB), U3YUEHUE MOJIENEH KPUCTATUIMYECKUX
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pemeTok anMaza, rpadurta, QyiepeHa, O3HAKOMIICHHE C MPOIECCOM acopOIuu
pPAcTBOPEHHBIX BCINECTB AKTHBHUPOBAHHBIM YIJEM M YCTPOWCTBOM IPOTHUBOrasa,
HOJy4YeHUEe, CcOOMpaHue, paclo3HaBaHWE W H3YYCHHE CBOWCTB YIJICKHCIOrO Tasa,
MPOBEJICHUE KAYeCTBEHHBIX peakIuid Ha KapOOHAT W CHIJIMKAT-UOHBI M HW3yYCHUE
NPU3HAKOB WX  NPOTCKAHMS, O3HAKOMJICHME C  MPOAYKIMEH  CHIIMKATHOU
MPOMBINIJICHHOCTH, PEIICHUE SKCIICPUMEHTAIBHBIX 3aJad 1Mo TeMe «BaxHelme
HEMETAaJUTBI U MX COCTUHCHHUSI.

MeTtayiibl U MX COeAMHEHUS

OO6mas XxapakTepuCTUKa XUMHYECKUX DJIEMEHTOB — METAJUJIOB Ha OCHOBAHMHM HX

nonoxxenus B Ilepnogmueckont cucreme xumnuyeckux anemeHToB .M. MenneneeBa u

ctpoeHusi atoMoB. CTpoeHue MeTajuioB. MeTajuinueckass CBS3b U METaJUIMYecKas
KpUCTAUIMYECKAsd PEIIETKA. ODJCKTPOXUMHYECKUM psii  HANPsSHKEHUH  METaJljIoB.
du3nyecKue U XMMUYECKHUE CBOMCTBA MeTaJIOB. OO011I1e CTTIOCOOBI MOTYyUYEeHUSI METAJLIOB.
[ToHsTHE O KOPPO3UH METAIOB, OCHOBHBIC CITOCOOBI 3aITUTHI MX OT KOppo3uu. CriaBbl
(cTanb, 4yTyH, TIOPAUTIOMUHHHN, OpOH3a) U UX IPUMEHEHHUE B OBITY M IIPOMBIIIJICHHOCTH.

[[lenounble MeTauIbl: TONOXKEHUE B lleproauyeckol CHCTEME XHUMHYECKHUX
snemenToB J[.M. MeHneneeBa, CTpoeHHME HMX aTOMOB, HAXOXICHHUE B MPUPOJE.
du3MUecKue M XUMHYECKME CBOWCTBa (Ha mnpumepe HaTpusi W Kanusi). OKcuibl
Y TUJIPOKCUBI HATPUA U Kainsl. [[puMeHeHne MeI0UYHbIX METAJUIOB U UX COCIMHEHHM.

[IlemoyHO3EMENBHBIE METAUIBI MATHUN U KaJbLMU: MOJIO)KeHUE B [lepuonnyeckon
cucTeMe XuMuueckux 3meMeHToB .. MenaeneeBa, CTpOEHHE X aTOMOB, HaXO0XKICHUE
B npuponae. OHU3MYECKUE U XMMHYECKHE CBOWCTBA MAarHus M KaJiblLUsA. BakHeimne
COCIMHEHUS KalbIUs (OKCHI, THIAPOKCHI, coju). JKecTKOCTh BOABI M CHOCOOBI €¢
YCTpaHEHHS.

AfoMuHUA: TIOJI0)keHUE B Ileproanyeckol cucTeMe XUMHUYECKUX DJIEMEHTOB
JI.. MenneneeBa, CTpOCHME arToMa, HaxOXAEHUE B Ipupone. DPusnyueckue u
XUMUYECKUE CBOMCTBA amOMUHUS. AMQOTEpHbIE CBOIMCTBA OKCHUIA U TUIPOKCUJIA
AJTFOMUAHUSA.

Kenezo: mnonoxenne B Ileppuoamyeckod CHUCTEME XHMHUYECKUX DSJIEMEHTOB
J.W. MenneneeBa, CTpoeHHME aToma, HaxOXAeHWe B npupome. DPusnueckue
U XUMHUYECKHE CBOMCTBA kene3za. OKCUbl, THAPOKCUIALI U conu xenesa (II) u xenmesa
(IIT), ux cocras, CBOWCTBA U MOITYYEHUE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHUE C 00pa3llaMu METaJIOB U CILJIABOB, UX (M3UYECKUMHU CBONCTBAMH,
M3yYE€HHE  pe3yJbTaTOB  KOPPO3MM  METaIOB  (BO3MOXKHO  HCIOJIb30BAaHHE
BHJICOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCH/IA KaIbIUsI M HATPHS C BOJOM
(BO3MO’KHO HCTIOJIb30BAaHUE BUCOMATEPUATIOB), UCCIEI0BAHNE CBONCTB KECTKON BO/IBI,
rpoliecca TOPEHHUs kKeje3a B KUCIopo/ie (BO3MOKHO MCIIOIb30BaHUE BUIEOMATEPHAIIOB),
MIPU3HAKOB MTPOTEKAHMS KAUYECTBEHHBIX PEAKIIUMA HA MOHBI (MarHus, KaJbIvs, aJTIOMUHUS,
nuHka, keneza (II) u xeneza (III), menu (II), HaGmogeHUEe W OMUCAHUE TPOIIECCOB

12



OKpalorBaHU ITNIAMCHHW MOHAMHW HATpPUs, KaJIUA 1 KAJIbIHA (BOBMO)KHO HCIIOJBb30BAHUC
BI/I,ZIGOMaTepI/IaJIOB), HCCICA0OBAHNC aM(i)OTepHI)IX CBOICTB I'mApoKCHuIa aJIFOMUHUA
I'MAPOKCHUIa IIHWHKA, PCHICHHUC OJSKCIICPHUMCHTAJIBHBIX 3aJda4 II0 TCMC «Baxneimne
MECTAJIJIbl 1 UX COCAUHCHUS).

XuMHS ¥ OKpYKaoLIas cpeaa

BemecTtBa u Marepuansl B IIOBCEIHEBHOM JKW3HM 4YeloBeKa. be3omacHoe
UCIOJb30BAaHUE BEIIECTB M XHWMHUYECKMX peakuuid B ObiTy. IlepBas nomomipb
U XUMHUYECKHUX 0XKOTaX U OTPaBJICHUSX.

XHUMHUUYECKOE 3arps3HEHHE OKpyKaromlel cpeasl (mpelaenbHas AOMyCTUMAas
KoHIleHTpanus BeulectB (nanee — [I/IK). Ponp xumum B pelieHUM 3KOJIOTMYECKUX
poOIIEM.

Xumuueckutl SKCnepuMenm:
u3ydeHne oOpasloB MaTepuanoB (CTEKJIO, CIUIaBBI METaUIOB, TOJMMEpPHBIC
MaTepuabl).

Medsicnpeomemuvie ce3u

Peanuzanusi MeXNpeaMETHBIX CBA3€H MpU HU3YYEHUHM XUMHUM B 9 Kiacce
OCYIIIECTBIISICTCS Uepe3 UCITOIh30BaHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX TIOHATHH, TaK
U TIOHATUMN, SIBJSIONIUXCS CHUCTEMHBIMHU [JISi OT/AENbHBIX MPEIMETOB €CTECTBEHHO-
HAyYHOTO IUKIIA.

OO0mme ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAYYHBIN (aKT, TUTIOTE3a, 3aKOH, TEOPHS,
aHalMu3, CHUHTE3, KilacCUUKAIKs, TMEePUOJAUYHOCTh, HAOIIOJEHUE, DSKCIEPUMEHT,
MOJICIIUPOBAHUE, W3MEPEHHE, MOJICb, SBIICHUE, MAPHUKOBBIA 3(PQEKT, TEXHOIOTHS,
MaTepUabl.

duzuka: matepusi, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIUJ, WU30TOIbI,
PaaMOaKTUBHOCTh, MOJIEKYa, DJICKTPUUCCKUN 3aps/l, TPOBOJHUKHU, TOTYIPOBOIHUKH,
JUDJIEKTPUKH, (POTOIIIEMEHT, BEIIECTBO, TENIO, 00BEM, arperaTHOe COCTOSIHHE BEIIECTBA,
ra3, pacTBOp, PacTBOPUMOCThb, KpPUCTAUTMUECKas peIIeTKa, CIUIaBbl, (Qu3ndecKkue
BEIIMYUHBI, CIUHUIBI HU3MEPEHHS, KOCMHUYECKOE IMPOCTPAHCTBO, IUIAHETHI, 3BE3IbI,
CounHre.

buonorusa: ¢dortocuntes, napixanue, Ouochepa, SKOcHUCTEMa, MHUHEPAIbHBIC
yA0OpEeHUS, MUKPOIJIEMEHTHI, MAKPODJIEMEHTHI, TUTATEIHLHBIC BEIIECTBA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpAbl, TOPHBIE TOPOIBI, MOJIC3HBIC
HCKOIIaeMbIe, TOIIJIUBO, BOJIHBIC PECYPCHI.
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IHHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TPOI'PAMMBI 110 XUMHHAN
HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA3OBAHUA

HSY‘-ICHI/IG XUMHHU Ha YPOBHC OCHOBHOI'O 06IH€FO O6pa3OBaHI/I$I HalIpaBJICHO
Ha OJOCTHXXCHHC O6y‘-IaIOIJ_II/IMI/ICSI JIMYHOCTHBIX, MCTAIIPECAMETHBIX W IPCIAMCTHBIX
PE3YJIbTAaTOB OCBOCHUA yqe6Horo mpecamMceTa.

JIMYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIC Pe3yJIbTaThl OCBOCHHS IIPOIPaMMbl OCHOBHOT'O OOIIIEr0 00pa3oBaHMs
JOCTUTAIOTCS B XOJ¢ OOydYeHHsS XUMHUH B CIUHCTBE YYCOHOH W BOCHHMTATEIHHOU
JCATCIIBHOCTH B COOTBETCTBHHM C TPAJIUIIMOHHBIMUA POCCUHCKUMU COIIMOKYJIBTYPHBIMU U
JTyXOBHO-HPAaBCTBECHHBIMH IICHHOCTSMU, MIPUHATHIMH B OOIICCTBE ITPaBUIaMU U HOPMaMHU
MOBEJICHHUS M CITOCOOCTBYIOT IPOIECCaM CaMOIIO3HAHHUS, CAMOPA3BUTHS M COIIMATU3AIIUN
oOydJaromnuxcs.

JIMIHOCTHBIC PE3yJIbTAThI OTpaXkaroT TOTOBHOCTh o0yJaronuxcs
PYKOBOJICTBOBAThCSI CUCTEMOM ITO3UTHUBHBIX IICHHOCTHBIX OPHCHTAIIMA W PACIIUPCHUC
OIBITa JACATCIHPHOCTH HA €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) naTpHOTHYECKOr0 BOCIIUTAHMA:

LHEHHOCTHOTO OTHOWIEHHsSI K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY
M HAy4YHOMY HACJIEMI0, IIOHMMAaHWs 3HA4YCHUS XHMHMYECKOW HAayKHM B JKH3HU
COBPEMEHHOr0 OOLIECTBA, CIOCOOHOCTH BIAJETh JOCTOBEPHON HH(OpManuen
O IEPENOBBIX JOCTHKEHHUSX M OTKPBITUSAX MHUPOBOM M OTEYECTBEHHOM XHMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTPOICTBE MUpa U OOIIECTBA;

2) rpaaaHCKOro0 BOCIIUTAHMS

MPEJCTABICHUS O COLMAIBHBIX HOpMax M MpaBWJIaX MEXKIMYHOCTHBIX OTHOIICHUM
B KOJIJIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIICCTBEHHO IOJIC3HOM, yIeOHO-
HCCIIEIOBATENIbCKON, TBOPUECKOW U JAPYrMX BHUAAX JIESITEIBHOCTH, TOTOBHOCTHU
K pa3HoOOpa3HOM COBMECTHOM JICATCIHPHOCTH TP  BBINOJHCHUU  yYEOHBIX,
MO3HABATEIbHBIX 3a]1a4, BBITIOJIHEHUN XUMUUYECKUX SKCIIEPUMEHTOB, CO3JaHUN YUCOHBIX
MPOEKTOB, CTPEMJICHHS K B3aWMMOIIOHMMAaHWIO W B3aMMOIIOMOIIMA B IIPOIIECCE ITOU
y4eOHON JesTeTbHOCTH, TOTOBHOCTH OIIEHWBATh CBOE MOBEACHUE M TMOCTYIKH CBOUX
TOBApUILIEH C TMO3UIMM HPABCTBEHHBIX U TIPABOBBIX HOPM C YYE€TOM OCO3HAHMS
IIOCJIEACTBUN ITOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 IIO3HAHHUSA:

MHUPOBO33PEHUYECKIX TMPEACTABICHUN O BEHIECTBE M XUMHUYECKOW pPEaKInH,
COOTBETCTBYIOIINX COBPEMEHHOMY YPOBHIO Pa3BUTHSI HayKHd U COCTABJISIONINX OCHOBY
JUI TIOHMMAHUS CYIIHOCTH HAyYHOW KapTUHBI MUpPA, NPEICTaBICHUNA 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOIBI, B3AMMOCBA3SIX U€JIOBEKa C MPUPOTHOU CpPEloH,
O POJIM XMMHUU B MO3HAHUU 3THX 3aKOHOMEPHOCTEH;
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MO03HABATEIbHBIX MOTHBOB, HANPABJICHHBIX HA TIIOJyY€HUE HOBBIX 3HAHUIA
10 XUMHHU, HEOOXOIUMBIX ISl 00BSICHEHUSI HAOJIFOIaeMBIX TPOLIECCOB U SIBIICHUIA;

TIO3HABATEIbHOW, WH()OPMAIIMOHHOW W YHUTATEIbCKOH KYJIBTYpBI, B TOM YHUCIE
HaBBIKOB CAMOCTOSITEIILHON pabOThI ¢ Y4eOHBIMH TEKCTAMH, CIIPABOYHOM JINTEPATYPO,
JAOCTYITHBIMU TEXHHUYECKUMH CPEIICTBAMH WH(OPMAIIMOHHBIX TEXHOJIOTHH;

uHTEepeca K OOyYeHHI0O U TIO3HAaHMIO, JIOOO3HATENBHOCTH, TOTOBHOCTH
U CIIOCOOHOCTH K caM000Opa30BaHMIO, TPOSKTHOW U MCCIIEAOBATEIBCKOM IEATEIbHOCTH,
K OCO3HaHHOMY BBIOOPY HAIPaBICHHOCTH U YPOBHs O0y4YEeHUS B TaIbHEHIIIEM:;

4) popmMupoBaHNs KyJIbTYPbI 310POBbA:

OCO3HaHMS IIEHHOCTH >KU3HHU, OTBETCTBEHHOTO OTHOIICHHUSI K CBOEMY 3J0POBBIO,
YCTaHOBKH Ha 370POBBIM 00pa3 *KU3HHU, OCO3HAHUSA MMOCIEACTBUI U HEMPHUATHUS BPEIHBIX
OpUBBIYEK (YHOTpPEOJEHUS alKOrojisi, HApKOTHKOB, KYpEHHs), HEOOXOIAUMOCTH
coOMI0ICHNs MpaBUil OE30MAaCHOCTH MpU OOpaIIeHUH C XUMHUYECKHMMH BEIIECTBAMU
B OBITY U peaJIbHOM )KU3HU;

S) TPy10BOI0 BOCIIUTAHMSA

UHTEpeca K MPaKTUYECKOMY H3Y4YEHHIO Npodeccuil U TpyJa pa3iudHOro poja,
YBaXEHUE K TPYAY M pe3yibTaTaM TPYIOBOW AECATENBHOCTH, B TOM YHCJIE HA OCHOBE
MIPUMEHEHUS NMPEAMETHBIX 3HAHUHM M0 XMMHUHU, OCO3HAHHOTO BbIOOpa MHAMBUIYATHbHON
TPAaCKTOPUU MPOJODKEHMsI 00pa3oBaHMsl C YYETOM JIMYHOCTHBIX HHTEPECOB
U CHOCOOHOCTH K XHMMHH, OOILECTBEHHBIX WHTEPECOB M NOTPEOHOCTEH, YyCHEIIHON
npo(hecCHOHANbHON /ESITETbHOCTH U Pa3BUTHUS HEOOXOAMMBIX YMEHUH, TOTOBHOCTD
a/IalTUPOBATHCA B MPO(EeCCUOHANIBHOM cperie;

6) 3K0/10rM4eCKOro BOCIIUTAHMA:

AKOJIOTUYECKU LIENecOO00Pa3HOr0 OTHOILIECHUS K MPHUPOAE KaK MCTOYHHUKY >KU3HU
Ha 3emJle, OCHOBE €€ CYIIECTBOBaHUS, IOHUMAaHUs [IEHHOCTH 3JJOPOBOTO U 0€30MacCHOTO
oOpaza >KW3HHM, OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (PU3MUYECKOMY
U TICUXUYECKOMY 370pPOBbBIO, OCO3HAHUS LIEHHOCTH COOJIIOJIEHUS TpaBui 0€30MacHOTO
MOBEJICHUS TpU pabOTe ¢ BEIIECTBAMU, a TAKXKE B CUTYAIUAX, YTPOXKAIOIIUX 3/I0POBBIO
U JKU3HU JIOJICH;

CIIOCOOHOCTH TMPUMEHSTh 3HAHUWS, TOJiydaeMble TMpU U3YUYCHUH XHUMUH,
JUISL pEIIEHUs 3a7ay, CBSA3AHHBIX C OKPYXKAOLIEW MPUPOJHOW CPEIOM, MOBBIICHUS
YPOBHSI 9KOJIOTUYECKON KYJIbTYpPbI, OCO3HAHUS II100aJTFHOTO XapaKkTepa dKOJIOTHIECKUX
po0JieM U MyTeH uX pelieHus NocpeICTBOM METOI0B XUMUH;

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

METANPEAMETHBIE PE3YJIBTATHBI

B COCTaBe METaNpeMETHBIX  PE3yJIbTaTOB BBIJICJISIIOT 3HAYNMBbIC
11t (GOPMHUPOBAHUSI MUPOBO33PEHUS OOIICHAYYHBIC TIOHSTHS (3aKOH, TEOPHs, TPUHIINII,
runoresa, (akT, cucrema, Ipouecc, IKCIEPUMEHT U IPYroe), KOTOPble UCIOJIb3YIOTCS
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B €CTECTBEHHO-HAYUYHBIX YUEOHBIX MPEIMETaX U MO3BOJISIIOT HA OCHOBE 3HAHUN U3 ITUX
npeaMeToB (opMUpOBaTh NPEJCTABICHHWE O IEJIOCTHOM HAyYHOM KapTHHE MHpa,
U yHHBEpcajbHble y4eOHbIEe JeHCTBUS (IIO3HABATENbHbIE, KOMMYHUKATHUBHEIE,
PErYJISTUBHBIE), KOTOpbIE o0ecreunBaroT dbopmupoBanue TOTOBHOCTH
K CAMOCTOSITEIbHOMY IIJIAHUPOBAHMIO U OCYIIECTBICHHUIO YU€OHOM 1E€ATEIbHOCTH.

ITo3HaBaTe/ibHbIEe YHUBepPCAJbHbIE YUeOHbIEe AeilCTBHS
ba3oBpble JJoruueckue AeiicTBUA:

YMEHHUE HUCIOJIb30BATh MPUEMBI JOTHUYECKOTO MBIIUIEHUS NMPU OCBOCHUU 3HAHUIM:
pPacKpbIBaTh CMBIC] XUMHUYECKHX MOHATHUH (BBIAEIATh MX XapaKTepHbIC MPU3HAKH,
yCTaHABJIMBaTh B3aWMOCBSI3b C JPYTUMH TOHSTUSMH), HCIOJIb30BATh ITOHSITHS
U1 OOBSCHEHUS OTACNIBHBIX (DAKTOB W SIBJICHHH, BBIOMpPATh OCHOBAHHUS M KPUTEPUHU
JUIS KacCU(UKAIMM XUMHUYECKHUX BEIISCTB M XHMHUUYECKUX PEaKIui, yCTaHaBIMBATh
MIPUYUHHO-CJICACTBEHHBIC CBSI3M MEXKIY OOBEKTaMH H3Y4YEHHUS, CTPOUTH JIOTHYECKUE
paccyxaeHus (MHIAYKTUBHbBIC, IEAYKTHUBHBIC, IO aHAJIOTMH), IMPOBOJUTH BBIBOJIbBI
U 3aKJIIOUCHMS;

YMEHHME TPUMEHSATh B  MpollecCe  MO3HaHWUA  TOHATUS  (peAMETHBIC
U MeTaIpeaMEeTHbIE), CHMBOJIMYECKHE (3HAKOBBIC) MOJCIH, MCIIOIb3yEeMble B XHMHH,
peoOpa3oBbIBaTh IIMPOKO NPHUMEHSEMbIE B XHMHH MOJIEIbHBIEC IPEJICTABICHUS —
XUMUYECKUH 3HAK (CUMBOJI 2JIEMEHTA), XUMHUUEcKas (popMyia U ypaBHEHUE XUMUYECKON
peakIuu — MPpU PeIICeHUH y4eOHO-M03HABATENbHBIX 3a/1a4, C YYETOM 3THUX MOJEJIbHBIX
MPEJICTABICHUI BBISIBJISITh U XapaKTEPU30BATh CYIIECTBCHHBIE MPU3HAKU H3Y4YaE€MbIX
OOBEKTOB — XHUMHYECKHUX BEHIECTB M XUMHUYECKUX PEAKIHUM, BBISBIATH OOIINE
3aKOHOMEPHOCTH, TMPUYMHHO-CICACTBEHHBIE CBA3M WU TMPOTHBOPEUYUS B HU3YUAEMBIX
Mpoleccax u sIBICHUSX.

ba3oBble ucciieaoBaTeIbCKHeE JeHCTBUA:

YMEHHUE UCIOJb30BATh MOCTABICHHBIE BOIMPOCHI B KayeCTBE WHCTPYMEHTA
MO3HAHUs, a TAKXKE B KaueCTBE OCHOBBI sl (DOPMUPOBAHUSI TUIOTE3bI MO MPOBEPKE
MPABUWIBHOCTH BBICKA3bIBAEMBIX CYXKICHUU;

npuoOpeTeHHe OMbITa 10 I[JIAHUPOBAHWIO, OpPraHU3allud U  MPOBEACHUIO
YYEHUYECKUX IKCTIEPUMEHTOB, YMEHHUE HAOJI0aTh 3a XO0M ITPOIIEcca, CAaMOCTOSTEIILHO
MIPOTHO3UPOBATH €r0 Pe3ybTaT, HOPMYIUPOBATH 0OOOIICHHS U BBIBOJIBI IO PE3yJIbTaTaM
IIPOBEJICHHOTO OITBITa, UCCASA0BAHUS, COCTABIIATH OTYET O MIPOJICIIAHHON paboTe.

Pab6ora ¢ undpopmanmeii:

yMEHUE BHIOMPATh, aHATU3UPOBATh M UHTEPIIPETUPOBATH WH(OPMAITHIO PA3THUHBIX
BUJIOB U (OpM MpelcTaBiCHUs, IOJYy4aeMyl) W3 pPa3HbIX HMCTOYHUKOB (HAy4dHO-
MONyJISIpHAsl JIUTEpaTypa XUMHYECKOTO COJEPKaHHUs, CIPABOYHBIC MOCOOUS, PECypChl
NHtepHeTa), KpUTUYECKHM  OICHUBATh IPOTUBOPEYUBYID U  HEIOCTOBEPHYIO
uHdOopMaIuio;
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YMEHHE MPHUMEHITh pPa3IMYHble METOAbl U 3alpochl MpPU TMOUCKE U OTOOpE
uH(GOPMaIlMK ¥ COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAUMBIX JJIsl BHIMOJTHEHUS YU4COHBIX
¥ TIO3HABATENBHBIX 3a7ad OMNpPEACICHHOTO0 THUIA, MPUOOPETEHHE OIbITa B 00JACTH
UCIIONIb30BaHUsl  MH()OPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTHH,  OBJaJIeHUE
KyJbTYpOH aKTUBHOTO UCTIOJIB30BaHUS PA3IMUHBIX TOMCKOBBIX CUCTEM, CAMOCTOSATEIHHO
BBIOMpATh ONTHUMAIBbHYIO (GOpMy MpeAcTaBiIeHUs HHPOpPMAIMK W WILIIOCTPUPOBATH
pelaeMble 331a4u HECJIOKHBIMU CXEMaMH, JuarpaMmmamu, IpyrumMu popMamu rpaduku
1 UX KOMOUHAIIUSIMH;

YMEHHE  HUCIOJIb30BaTh M aHaJIU3WpoBaTb B Tpolecce  y4eOHOM
U MCCIIEN0BATENbCKON JESATENIBHOCTH HMH(OPMALMIO O BIMSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOIO XO35IICTBa U TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOIIEH TPUPOIHOM cpeapl.

KoMMmyHuKkaTMBHBIE YHUBEpPCAJbHbIE y4eOHbIE AeCTBUS:

yMEHHUE 3aJlaBaTh BOMPOCHI (B XO0j€ auainora U (W) JTUCKYCCUM) IO CYIIECTBY
o0cyXmaeMol TeMbl, (OPMYITHPOBATH CBOW TMPEIJIOKEHHS OTHOCUTEIHHO BBITIOJTHCHHUSI
MPEUTOKEHHON 3a]1a4u;

MPUOOPETECHUE OIbITa MPE3CHTAIIMA PE3YJIbTATOB BBHITIOJIHCHUS XUMHUYECKOTO
JKCIepUMEeHTa (J1abopaTOpPHOrO OIMbITa, JaOOPATOPHOM PabOThl MO HCCIEAOBAHUIO
CBOMCTB BEIIECTB, YYEOHOTO MTPOCKTA);

3aMHTEPECOBAHHOCTh B  COBMECTHOM CO CBEPCTHHKAMHM IO3HABATEJIBHOMN
1 UCCJIEI0BATEIBCKOM ACSATEILHOCTH MPU PEIICHUN BO3HUKAIOMIMX MPOOJieM HA OCHOBE
ydyeTa OOIIMX MHTEPECOB M COTJIACOBaHMS MO3UIUN (00CYyX IeHUsS, 0OOMEH MHEHUSIMU,
«MO3TOBBIE MITYPMbI», KOOPJIWHAIIAS COBMECTHBIX JEUCTBHM, ONpeneieHne KpUTEPUEB
0 OLIEHKE KaYEeCTBA BBHITIOJHEHHOM pabOThI U APYTHUE);

PerynsiTuBHbIe YHHUBEpPCAJIbHbIE Y4eOHbIE IeHCTBUS:

YMEHUE CaMOCTOATEIBHO OINPEAENATh LENu JCATEIbHOCTH, IJIAHUPOBATh,
OCYUIECTBJISATh, KOHTPOJHUPOBATH M TPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOKO
JesATEeNbHOCTh, BBIOMpaTh Haubosiee 3PQPEeKTUBHBIE CNOCOOBI pPEIICHUs Yy4eOHBIX
M TO3HABAaTENbHBIX 3aJa4, CaMOCTOATEIBHO COCTABJIATh WIH KOPPEKTHUPOBATH
MIPEUIOKEHHBIA aNTOPUTM JIEUCTBUM MPH BBIIOJIHEHNUN 33JaHUNM C YYETOM ITOJTYYCHHS
HOBBIX 3HaHUN 00 H3y4yaeMbIX OOBEKTaX — BEIIECTBAX M pPEAKLMIX, OIECHUBATH
COOTBETCTBHUE IIOJIYYEHHOTO pe3yJbTaTa 3asBJICHHON LEJIM, YMEHHUE HCIIOIb30BaTh
Y aHAJIN3UPOBATh KOHTEKCTHI, IPEJIAracMbI€ B YCJIOBUHU 3aJaHUN.

NPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMeTHBIX PE3yNbTaTOB MO OCBOCHUIO 00SI3aTEIBLHOTO COAEpKAHUS,
YCTAHOBJICHHOTO JaHHOHM (enepanbHON pabodeil mporpaMMOi, BBIICIISIIOT: OCBOCHHBIC
oOy4aronIMMUCsl HAy4yHbIE 3HAHUSA, YMEHHUS M CIOCOObl JEUCTBUH, crnenudpuieckue
ULl TIpeAMETHOM o0siacTh «XuMHUSD», BUABL ACATENBHOCTH MO MOJIYYEHUIO HOBOTO
3HAHMS, €r0 MHTEPHPETALNUN, TPEOOPA3OBAHUIO U MPUMEHEHUIO B PA3IMYHBIX YYEOHBIX
Y HOBBIX CUTYallUsX.

17



K xonmy oOyuenuss B 8 kiacce y oOyuaromierocss OyayT chopMHpOBaHbI
CJIeIyIOLIMe MPEeIMETHbBIE PE3yJIbTAThI 0 XUMUU:

pacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKMX IOHSATHH: aTOM, MOJEKYJa,
XUMUYECKUN 3JIEMEHT, IMPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMECh (OAHOPOIHAS
U HEOJHOPOJHAs), BAJICHTHOCTh, OTHOCHUTEJIbHAsI aTOMHAas M MOJEKYJSIpHas Macca,
KOJIMYECTBO BEUIECTBA, MOJIb, MOJISIPHASL Macca, MacCoBas J0JII XUMHUYECKOrO 3JIEMEHTA
B COCOMHEHUHU, MOJSIPHBIA  00BEM, OKCHJ, KHUCJIOTa, OCHOBaHHUE, COJlb,
AIEKTPOOTPUIIATEIIbHOCTh, CTETICHh OKUCIICHUS, XUMUYECKas peakius, Kiaccuduxanus
peaKIMii: peakIuu COCIMHEHHUS, PEAKIIMKU PA3JIOKECHUS, PEaKIIMU 3aMEeIlEHUs, PeaKluu
oOMeHa, PK30- U PHJIOTEPMHUUECKHE PEaAKIINH, TEeIJI0BOU 3((PeKT peakiuu, siapo aroma,
AJIEKTPOHHBIN CIIOM aToma, aToMHasi opOuUTalb, paguyc aToMa, XUMHYECKas CBS3b,
MOJISIpHAsE M HEMOJSIpHAs KOBAJICHTHAsl CBSA3b, MOHHAS CBSI3b, MOH, KAaTHOH, AHHOH,
pacTBOp, MaccoBasi A0JIS BEMIECTBA (IIPOLEHTHASI KOHUEHTPALIKs) B paCTBOPE;

WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHSITUI U PUMEHSITh 3TU
MIOHATHSI TIPU ONKMCAHUU BEILIECTB U UX MPEBPAIICHUN;

UCIIOJIb30BaTh XHWMHYECKYIO CHUMBOJIMKY JUISI COCTaBJi€HHUS (OpMysl BELIECTB
Y YPABHEHUN XUMHUYECKUX PEAKIIUIL;

ONpEeaeNsATh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COECUHEHUSAX, CTECIICHb
OKHUCJIEHUSI JJIEMEHTOB B OWHApHBIX COEAUMHEHUSX, MPUHAJICKHOCTh BELIECTB
K OMNpeNeJICHHOMY KJacCy CO€IMHEHHH 1o (opmyiaM, BHJ XUMHYECKOW CBS3U
(KoBaJIeHTHAs! M HIOHHAS) B HEOPTaHUYECKUX COCAMHEHUSX;

packpbiBaTh cMbIC [leproanueckoro 3akona J[.1. MenaeneeBa: 1eMOHCTPUPOBATH
MMOHMMAaHUE TMEPUOJIUYECKON 3aBUCUMOCTU CBOWCTB XMMHUYECKHX 3JIEMEHTOB OT HX
nosioxkeHuss B llepuoanyeckodl cuCTEME, 3aKOHOB COXPAaHEHUS MAacChl BEILECTB,
MTOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYE€HUs, 3aKOHAa ABOTaIpO; OMUCHIBATH
M XapakTepu3oBaTh TabmuuHyro ¢opmy Ilepuoguueckoil cuUCTeMbl XUMHYECKHX
AJIEMEHTOB: pa3jinyaTh MOHATUS «TJaBHas noarpynna (A-rpynma)» U «moOoyHas
noarpynmna (b-rpynma)», Manble U OOJbIIME MNEPUOJBI, COOTHOCUTh O0O3HAYCHUS,
KoTopble uMeroTcsi B Tabmuue «lleproguyeckas cucremMa XHUMHYECKUX 3JIEMEHTOB
J.1. MenneneeBa» ¢ YMCIOBBIMU XAPAKTEPUCTUKAMU CTPOCHHUS aTOMOB XUMHUYECKHUX
AJIEMEHTOB (COCTaB U 3apsl spa, 00IlIee YUCIO ANEKTPOHOB M paclpesesieHue UX M0
AIEKTPOHHBIM CJIOSIM);

KJIacCU(PUIIMPOBATh  XMUMHYECKHUE  DJIEMEHThI, HEOpraHWYEeCKHe  BEIIECTBa,
XUMUYECKUE peakiuu (MO0 YHMCIYy M COCTaBy YYacTBYIOIIMX B pPEaKIHUH BEIIECTB,
o TerioBomy 3 dexry);

XapaKTepru30BaTh (OMUCHIBAThH) OOIINE XUMUYECKUE CBOMCTBA BEUIECTB Pa3IUIHBIX
KJIACCOB,  MOJTBEpPXKJasi  ONKHCAaHUE MPUMEpPAMH  MOJICKYJISIPHBIX  ypaBHEHHUM
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHIA;

MIPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT MX KAUECTBEHHOI'O COCTABA,
BO3MO>KHOCTH MIPOTEKAHUSI XUMUYECKUX MPEBPAILCHUN B PA3TUYHBIX YCIOBUSAX;
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BBIUUCTISTh OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAacChl BEIECTB,
MacCOBYIO JOJI0 XUMHUYECKOTO AJIEMEHTa Mo (GopMysie COeIUHEHHUS, MACCOBYIO JOIIO
BEIIECTBA B paCTBOPE, MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHUUECKON peaKIInu;

MPUMEHSTh OCHOBHBIE OTNIEPALINY MBICIUTENBHOMN I€ATEIbHOCTH — aHAIN3 U CUHTES,
CpaBHEHHE, 00OOIIeHHE, CHUCTEeMATU3alNI0, KIACCU(PUKAIMIO, BBISBICHUE MPUYMHHO-
CJIEICTBEHHBIX CBSA3€H — 11 M3Y4YEHHUS CBOMCTB BEIECTB M XMMHUYECKHX PEaKIIU,
€CTECTBEHHO-HAYYHBIC METO/IbI MTO3HAHUS — HAOIIO/IEHUE, U3MEPEHHE, MOJEIUPOBAHHE,
AKCIIEPUMEHT (pEasIbHbIN U MBICIICHHBIH );

CJIeIoBaTh TPaBWJIaM IIOJIb30BAaHUS XUMUYECKOM TMOCyA0M H J1abopaTOpHBIM
o0Opy/lOBaHUEM, a TakKe MpaBUiaM OOpAaIEHUS C BEIIECTBAMH B COOTBETCTBHH
C MHCTPYKIIUSIMU T10 BBITIOJIHEHHUIO J1a00PATOPHBIX XUMUYECKUX OMBITOB IO MOTYYEHHUIO
U coOMpaHHI0 Ta3000pa3HbIX BEIIECTB (BOAOpPOJAa U KHUCIOPOJa), MPUTOTOBJICHUIO
pPacTBOPOB C OIPENIETICHHON MacCOBOM J0J€M pacTBOPEHHOrO BEIECTBA, IUIAHUPOBATH
U TPOBOAUTH XUMHUYECKHE SKCIIEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB IIEJOoueH
1 KUCJIOT C MOMOUIBI0O HHAUKATOPOB (JlakMmyc, (heHOo(PTanenH, METUIIOPAHK U IPYTHUE).

K koHny oOyuenuss B 9 kjacce y oOywaromierocss OynyT c(opMupoBaHbl
CJIEIyIOIME IPEAMETHBIE PE3YJIBTATHI IO XUMUU:

PAcCKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX MOHATUN: XUMUYECKUI DJIIEMEHT, aTOM,
MOJIEKYJIa, HOH, KATUOH, aHUOH, MTPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, BAJIEHTHOCTD,
ANEKTPOOTPHULIATENIBHOCTD, CTENEHb OKHCIEHUS, XUMHUYECKas peaklus, XUMHUYeCKas
CBA3b, TEIIOBOM 3((EKT peakiu, MOJb, MOJSPHBI 00BEM, pacTBOpP, JIEKTPOJIUTHI,
HEAJIEKTPOJUTHI, AJIEKTPOIUTHYECKAss AHCCOUMAlMs, PEAKUUd HOHHOIO OOMEHa,
KaTajJu3aTop, XHWMHUYECKOE€ paBHOBECHE, OOpaTUMble U HeOOpaTHUMBbIE peakluH,
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUHU, OKHCIIUTEh, BOCCTAHOBUTEIb, OKHCIICHUE
U BOCCTaHOBJICHUE, aJUIOTPONHs, aM(pOTEpHOCTb, XMMHUYECKasi CBs3b (KOBaJIEHTHas,
MOHHAs, METAJUIMYecKast), KpUCTaJUIMYecKasi peuieTka, KOppo3us METaJlIOB, CIUIABBI,
CKOPOCTh XHMMHMYECKOM pEaKUWH, MPENeNbHO naonyctuMas KoHueHTpauusa 1K
BELIECTBA;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUH U IPUMEHATH 3TH
MOHSTHUS TIPU ONMCAHUHU BEILIECTB U UX MPEBPALLECHUN;

UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJMKY JJI COCTaBJIE€HHUS (HOPMYJ BEIIECTB
Y YPAaBHEHUM XUMUYECKHUX PEAKIUM;

ONpENENATh BaJEHTHOCTb M CTENEHb OKHUCJIEHUS XHUMHUYECKHUX 3JIEMEHTOB
B COEIUHEHUSAX PA3JIMYHOTO COCTaBa, NPHHAIJIEKHOCTh BEIIECTB K ONPENEICHHOMY
KJIacCy coequHEHuM mno (GopmyiaM, BUJ XUMUYECKOM CBsI3M (KOBAJIEHTHAs, MOHHAs,
MeTaJuIMuecKasi) B HEOPraHMYECKUX COEAMHEHMSX, 3apsA]l HOHA 10 XHMHYECKOU
dbopMyiie, xapakTep Cpelbl B BOAHBIX PAaCTBOPAaX HEOPTaHWYECKUX COCAMHEHUMN, TUI
KPUCTAJUIMYECKOW PEIIETKU KOHKPETHOTO BEIIECTBA;

pPaCKpbIBATh CMBICJI [lepunoanueckoro 3aKOHAa .. MenneneeBa
U IEMOHCTPHUPOBATH €r0 MOHUMAaHUE: ONUCHIBATh U XapaKTepU30BaTh TaOIMUHYIO (popmy
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[lepuonnueckold CUCTEMBI XMMHYECKHX OJJIEMEHTOB: pPa3iu4aTh IOHSTHUS «TJIaBHAs
noarpynna (A-rpymnma)» U «mnobounas noarpynna (b-rpymnma)», Manbie U OoJblne
NEPHUOJIbI, COOTHOCUTH 0003HAYEHHUSI, KOTOPhIE UMEIOTCS B MEPUOAMYECKON Tabiulie,
C YHCIIOBBIMH XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB XHMHUYECKHX DJIEMEHTOB (COCTaB
U 3apsif sapa, 00111ee YUCIIo AIEKTPOHOB U paclpeieNIeHUE UX MO AJIEKTPOHHBIM CIIOSM),
OOBSCHSATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB JIEMEHTOB M UX COSMHEHUN
B IIpejiesiax MaJIbIX MEPUO/IOB U IIABHBIX MOJTPYIII C YYETOM CTPOEHUS UX aTOMOB;

KIaCCU(UITUPOBATh  XMMHUYECKHE  JJIEMEHTHI, HEOPraHWYECKHWE  BEIIECTBA,

XUMUYECKHE peakiuuu (M0 YUCIYy W COCTaBy Y4YacTBYIOIMX B PEAKIIMU BELIECTB,
1o Ter1oBoMY 3G (HEKTy, 0 UBMEHEHHIO CTETICHEH OKUCIIEHUSI XUMUYECKUX JIEMEHTOB);
XapaKTepHU30BaTh (OMUCHIBATH) OOMKME M CIIEU(PUIECKUE XUMUYECKHE CBOHCTBA
MPOCTBIX U CIIOKHBIX BEIIECTB, MOJATBEPXkasi OMHCAHUE MPUMEPAMU MOJCKYJISPHBIX
Y MIOHHBIX YPaBHEHUI COOTBETCTBYIONIUX XUMUUYECKUX PEAKIINIA;

COCTABJISITh YPABHEHUS AJIEKTPOJIUTHYECKON TUCCOIMAIIMU KHUCJIOT, IeJouen
U COJICH, MOJHBbIE M COKpAICHHbIC YPAaBHEHUs PEaKluii MOHHOTO OOMEHa, ypaBHEHUS
pEeaKIniA, TOATBEPKIAOIINX CYIECTBOBAHNE TCHETHUECKOU CBSA3M MEKIY BEIIESCTBAMMU
Pa3TUYHBIX KIJIACCOB,;

PacCKphIBaTh CYIIHOCTh OKUCINTEILHO-BOCCTAHOBUTEIBLHBIX PEAKIIHHA MTOCPEACTBOM
COCTABJICHHSI 3JIEKTPOHHOTO OajaHca 3THX PEaKIni;

IPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHUS, BOBMOXHOCTH
MPOTEKaHUS XUMUYECKUX MPEBPAIICHUI B PA3TMYHBIX YCIOBUSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJCKYJSIPHYIO M MOJSPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIO XMMHYECKOTO dJIeMEHTa 1Mo (opMysie COSAMHEHHS, MAaCCOBYIO OO
BEIIIECTBA B PACTBOPE, MMPOBOIUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEaKITNH;

coOo/IaTh TpaBWjIa TIOJB30BAHHMS XHMHYECKOW TIOCYyJ0H W J1ab0paTopHBIM
o0opynoBaHuEM, a TakXe IMpaBwia OOpallleHHs ¢ BelIeCTBaMU B COOTBETCTBUU
C MHCTPYKITUSIMU T10 BBITIOJIHEHHUIO JT1a00OPATOPHBIX XUMUYECKUX OTBITOB IO MOJYYSHHUIO
1 cOOMpaHUIO ra3000pa3HbIX BEUIECTB (aMMHUAaKa U YTIIEKUCIIOTO ra3a);

POBOJUTH pEaKIUU, TMOATBEPKIAIONMINE KAYECTBEHHBIM COCTAaB Pa3IMYHBIX
BEILIECTB: PACMO3HABATh OMNBITHBIM TMyTeM XJIOPUAOPOMHI-, HOAMUI-, KapOoHaT-,
docdar-, cunmukar-, cyabhar-, TMAPOKCHI-HOHBI, KATHOHBI aMMOHUS M HOHBI N3YYEHHBIX
METaJUIOB, TPUCYTCTBYIOIINE B BOJIHBIX PACTBOPAX HEOPTAaHUYECKUX BEIICCTB;

IPUMEHSTH OCHOBHBIC OTICPAIMH MBICITMTEIILHON ACATEIHPHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHHUE, OOOOIIECHHE, CHCTEeMAaTH3allii0, BBISBICHUE MPUYUHHO-CIICICTBEHHBIX
CBSI3€M — I HU3YYEHUS] CBOMCTB BEIIECTB U XMMHUYECKUX PEAKIUH, €CTECTBEHHO-
Hay4YHBIC METOJIBI TIO3HAHUS — HAOMIOACHNUE, H3MEPEHUE, MOJICITUPOBAHKE, SKCIICPUMEHT
(peayibHBIM ¥ MBICIICHHBIN ).
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TEMATHYECKOE INTAHUPOBAHUE

8 KJIACC
HaumenoBanue
Ne KomnuectBo OCHOBHBIE BU/IBI 1€ATEILHOCTH
pa3/iesioB U TeM Conepxanue oOydeHHs
/o 4acoB oOy4aromuxcs

y4eOHOTO MpeaMeTa

]]epBOHaqaﬂbHLMBXHMHHCCKHCHOHHTHH

1.1 | XuMug — BakHast 5
00y1acTh
€CTECTBO3HAHMSA
Y MPAKTHYECKOU
JIeSITeJIbHOCTH

YCJIOBCKaA

ITpenqmeT xumuu. Posib XMMHU B )KU3HU
YeioBeKa. XMMHUS B CHCTEME HayK.

Tena u BemecTBa. PuU3nNUYECKUE CBOMCTBA
BEIECTB. ATpEraTHOE COCTOSTHHE
BemecTB. [ToHsATHE 0 METOJaX ITO3HAHUS
B XUMHUHU. YHCTBIC BEIIECTBA U CMECH.
CniocoOslI pa3esieHust CMeceil.
Xumuueckuii Ikcnepumenm:
Jlemoncmpayuu.

3HaKOMCTBO C XUMHYECKOU MOCYI0MH,

C mpaBujiaMu pabOTHI B Jaboparopuu

U TIpUeMaMH 00paIeHus ¢
71a00paTOPHBIM 000PYTIOBAHUEM.
duznyueckne CBOMCTBA 00Pa3IoB
HEOPTaHUYECKHUX BEIISCTB — METAIIOB

1 HEMETAJIIOB.

Cnioco0nI pa3zienieHus cMecei
(punbTpOBaHUE, BHINAPUBAHUE,
JTUCTHILISALINS, XpoMaTorpadus).

PackpbIBaTh CMBICT H3y4aeMbIX TTOHATHI.
PackpeIBaTh posib XUMHH B IPUPOJIC

Y J)KM3HU YEJIOBEKA, €€ CBS3h C IPYTHMH
HayKaMH.

Pa3nnyath 4ncTHIE BEIECTBA U CMECH;
OJTHOPOJHBIC U HEOJHOPOIHBIC CMECH.
Paznuuate pu3ndeckue 1 XUMUIECKHUE
SIBJICHMSL.

CrnenoBaTh anrOpUTMaM HCIIOIH30BAHUS
AKCIIEPUMEHTATBLHBIX METOIOB —
HaOJII0JICHHUS U DKCIIEPUMEHTA.
HabaronaTh 1 OMMCHIBATH OOBEKTHI

TIPY TTPOBEACHHUH JIEMOHCTPAITHIA

Y TaOOPATOPHBIX OIBITOB IO U3YUCHHUIO
(U3UIECKUX CBOMCTB BEIIECTB, CIIOCOOOB
pa3/ICJICHUS] CMECEH BEIIIECTB.
[IpoBOANTE XUMHUUYECKUH SKCIIEPUMEHT
TIpU pa3zeieHur cMecer (Ha mpumepe
OYMCTKH ITOBAPEHHOU COJIH) B XOJIE
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JlabopamopHvie onvimol:

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

N3yuenue cnocoOoB pasjenenus cmecei
(C TOMOIIIbIO MATHUTA).

Ilpakmuuecxue pabomoi:

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

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

pakTU4ecKoi padoTsr No 2.

CrienoBarh npaBujaM MOJIb30BaHUSA
XUMHUYECKOH MOCy10i 1 1ab0paTOPHBIM
000pyI0BaHUEM, a TAKKE MPABUIIAM
oOpanieHus: ¢ XMMHYECKHUMH BEILIECTBAMU
B COOTBETCTBUU C MHCTPYKLIHEH

IIPU BBITOJHEHUH TPAKTUUECKOM

pabotsr Ne 1.

BricTpanBaTh pa3BepHyThIE TUCbMEHHBIE
Y YCTHBIE OTBETHI C ONOPOU

Ha UHGOPMAIIMIO U3 yUeOHUKA

Y CIIPaBOYHBIX MaTEPUAIIOB, PAMOTHO
VICII0JIB30BAaTh U3YUYEHHbBI TOHATUNHBIN
arnrmapar Kypca XuMHUH

1.2.

BemtecTBa
U XUMHUUYECKHE
peakiuu

15

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

Xumnueckas hopmyna. BareHTHOCTH
aTOMOB XMMHUYECKHX AJIEMEHTOB.
3aKOH MOCTOSIHCTBA COCTaBa BEMIECTB.
OTHOCUTENbHASI aTOMHAsI Macca.
OTHOCHUTENbHAS MOJIEKYJISIpHAsl Macca.
MaccoBas 107151 XMMHAYECKOTO 3JIEMEHTA
B COCIMHCHHH.

OnpenensTe NPU3HAKH XUMHYECKUX
peaKkiuii, yCJIOBUS UX MPOTEKAHHUS.

OOBIACHATH CYITHOCTh (PU3UUECKUX

Y XUMHUYECKHX SIBJICHUH C TOUKH 3PCHHUS
ATOMHO-MOJICKYJIIPHOTO YUCHUS.
KnaccudummpoBats xummuueckue
peakiuu (1o YUCIly U COCTaBY
pearupymrommx 1 o0pa3yrommxcs
BEILIECTB).

CocraBnsath (GOpMyITbl OMHAPHBIX
BEIIECTB 110 BAJICHTHOCTH M OTIPEIEIIATh
BaJICHTHOCTH 1O (hopMyJiaM BEIIECTB.
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KonuuectBo BemectBa. Mok, MossipHas
Macca. BzauMocBsI3b KOJIMUECTBa, MACChI
Y YKCJIa CTPYKTYPHBIX €AUHUIL BEILIECTRA.
Pacuetsl 110 hopMysiaMm XUMUYECKHUX
COEMHEHU.

duznvecKue U XUMHUYECKUE SBJICHHUS.
Xumudeckasi peakiys U ee MpUu3HaKH.
3aKOH COXPAHEHUSI MACChI BEIIECTB.
XUMHUUYECKUE YPABHEHUS.
Kiaccuduxanusi XuMU4eCKUX peakiui
(coenuHeHus, pa3ioKeHUs, 3aMEeIICHUS,
oOMeHa).

Xumuueckuii Ikcnepumenm:
Jlemoncmpayuu.

dusndeckre CBOMCTBa 00pa3IloB
HEOPTaHUYECKUX BEIIECTB — METAIIJIOB

Y HEMETAJJIOB.

OO6pa3ipl BEEeCTB KOJTUYECTBOM | MOJIb.
duznueckue saBieHus (TJIaBJICHUE BOCKA,
TastHUE JIbJia, PACTUPAHKE caxapa

B CTYIKE, KUTIEHHUE ¥ KOHACHCAIIUSI
BOJIbI).

XUMUYECKHE ABICHUS (TOPEHUE CBEYH,
MPOKaJIMBAaHUE METHON TPOBOJIOKH,
B3aMMO/ICHCTBUE COJIbI WU MeJia

C COJISTHOM KHCJIOTOM).

HaOmronenue npu3HakoB MPOTEKaHUs

PaccraBnats koadGurmeHTsI

B YPaBHCHUSIX XUMUYECKHUX PEAKITHA.
HabmronaTte 1 onmuceiBaTh 00BEKTHI

IIpU IPOBEACHUU JEMOHCTpAUNA

Y Ta0OPaTOPHBIX ONBITOB.

[TpoBoUTH BRIYUCIICHHS IO (DOpMyTIaM
XUMHUYECKUX COCTMHEHUI U ypaBHEHUSIM
XUMHAYECKUX PEAKIIAMN.

[IpuMeHSTh €CTECTBEHHO- HAYyUHbIC
METO/Ibl TO3HAHUS (B TOM UHCIIE
HaOJII0/ICHKE, MOJICTTMPOBAHNUE,
SKCIIEPUMEHT U OCHOBHBIE ONIEpaliun
MBICJIUTETILHOMN NESITeIbHOCTH
(cpaBHeHue, KIaccuduKanus)
BricTpauBath pa3BepHyThIE TUCEMEHHbBIE
Y YCTHBIE€ OTBETHI C OIIOPOU

Ha UHPOPMALIHMIO U3 yYeOHUKA

U CIIPABOYHBIX MaTepUAJIOB, FPAMOTHO
VICII0JIB30BAaTh U3YUYEHHBIM TOHATUNHBIN
ammapar Kypca XuMuu
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XUMHUYECKUX peaKInil (pas3iokeHue
caxapa, B3auMOJCUCTBUE CEPHOM
KHUCIIOTBI C XJIOPUJIOM Oapusi, MOTydeHUE
U paznoxenue ruapokcuaa meau (1)
MIpU HarpeBaHUM, B3aUMOJICUCTBUE
xeJesza ¢ pactBopom cosi meau (11).
OMnBIThI, WLTIOCTPUPYIOIINE 3aKOH
COXPaHEHHS MaCCHI.

JlabopamopHvie onvimol:

Co3ganne MoJieniet MOJIEKYJT
(1IapocTep>KHEBBIX ).

Onucanue GU3NIECKUX CBOMCTB
00pa3IoB HEOPraHUYECKUX BEIIESCTB —
METAJIJIOB U HEMETAILIOB.
HaOmronenue ¢puznyeckux (MaaBjieHUE
BOCKa, TasHUE JIbJ1a) U XUMUYECKUX
(ropeHue cBeuH, NpoKaJIMBaHUE METHOU
MIPOBOJIOKH) SIBJICHUH.

HaOmronenue u onvcanue nNpu3HaKkoB
MPOTEKAHUS XUMUYECKUX PEaKIuid
Pa3HBIX TUIIOB.

Buiuucnenus:

OTHOCHUTEJIbHON MOJIEKYJISIPHOM MacChl
BELIECTB, MOJIIPHOW MAaCChl, MaCChI

BCIICCTB, MAaCChl 1 KOJIMYCCTBA BCIICCTBA,

MacCOBOM JOJIU XUMUYECKOTO JIEMEHTA
1o popMyJie COeTUHEHUS;
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10 YPAaBHEHUSIM XUMUYECKUX PEAKIIAM:
KOJINYECTBA, MaCChl BELIECCTBA

I10 U3BECTHOMY KOJIMYECTBY, MAcce
pPEareHTOB WIH NPOAYKTOB PEAKLIUN

Hroro no pazgeny

20

BaxxHeiimmue NMpEeaACTABUTEC/IN HCOPraHNIECCKUX BEIIECTB

2.1

Bosnyx. Kucnopon.
IlonsTue
00 okcugax

6

Bo3nyx — cmech razoB. CocTas Bo3ayxa.
Kucnopon — aneMeHT u npocroe
BelecTso. Haxoxnenue kuciopoaa

B IIpupoie, puznueckue 1 XUMUIECKUE
cBoMcTBa (peakuuu ropenusi). OKCUIbI.
[Tpumenenue kucaopoja. Crnocoobl
MOJIyYeHHS] KUCTIOPO/a B JJAOOpaTOpuu
U TIpoMbIlUIeHHOCTH. KpyroBopot
Kucjaopoaa B mpupoze. O30H —
AITOTpOITHAs MOAUPUKAIIHS KUCTIOPO/Ia.
TernnoBo# 3P heKkT XuMHUUIECKOUN peakiu,
TEPMOXUMHUYECKUE YPABHEHHUS], IK30-

Y SHIO0TEPMUYECKHE peakIu. TommBo:
yrojib U MEeTaH. 3arpsi3HeHuEe BO3lyXa,
YCWICHHE MapHUKOBOTO 3(dekTa,
pa3pyllieHre 030HOBOTO CJIOSI.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

KauectBeHHOE onpeiesieHre CoaepKaHus
KHCJIOPOJAa B BO3IyX€

[Tonyuyenue, cobupanue, pacrio3HaBaHHe

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JUISL COCTaBJIEHUs (POPMYJT BEILIECTB,
MOJICKYJISIPHBIX YPaBHEHUN XUMUYECKHIX
peakuuii ¢ yuacTueM KUCIopoia.
XapakTepu3oBaTh (OMUCHIBAThH) COCTaB
BO3/yXa, pU3NUYECKHE U XUMHUECKUE
CBOMCTBa KMCIIOPO/Ia, CIOCOOBI €r0
NOJTy4eHUs], MPUMEHEHHNE U 3HaYCHHE
B IIPUPO/JIE U JKU3HU YeJIOBEKA.
CpaBHUBATh peaKuy FTOPEHUS

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

CrnenoBaTh mpaBuiIaM 6€30MacHOM
paboThI B 1a00OpaTOpUH

IIPU UCTIOJIb30BAHUU XUMUYECKOM
HocyAbl 1 000PYIOBaHUS, a TAKKe
paBuiiaM 0OpaIeHHst C TOPIOYUMHU
BEIIIECTBAMMU.

[1nanrpoBaTh U OCYIIECTBIISATH
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Y M3y4YEHHE CBOMCTB KUCIOPOa.
HaOmronenune B3auMoieiiCTBHS BEIECTB
C KHCJIOPOJIOM U YCJIOBUS
BO3HMKHOBEHUS M TIPEKPAIICHUS TOPCHUS
(moxapa).

JlabopamopHhuwiii onvim:

O3zHakomIteHHE C 00pa3liaMu OKCHIIOB

1 OIIMCAaHHUE X CBOMCTB.
Ipaxmuueckas paboma:

Ne 3. [lonyuyenue u coOupanue
KHCJIOpOJa, U3YUEHHE €T0 CBOMCTB.
Buviuucnenus:

MOJICKYJIIPHOM MacChl KUCJIOPOa U
030Ha HA OCHOBAHUH aTOMHOM MacCChI
XUMHYECKOT'0 DJIEMCHTA;

KOJIMYECTBA, MacChl BEIIECTBA

110 YPaBHEHUSIM XUMHUCCKUX PeaKIuit

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

BpIunciaTs KOIMYECTBO BEUIECTBA,
00beM raza 1o popmynam.

YyacTBOBaTh B COBMECTHOM padoTe

B IpYIIIIE.

BricTpanBaTh pa3BepHyThIC TUCHbMEHHBIE
Y YCTHBIE OTBETHI C OMOPOM

Ha UHPOPMALIMIO U3 yYeOHUKA

U CIIPAaBOYHBIX MaTEpUAJIOB, FPAMOTHO
VICII0JIB30BAaTh U3YUYEHHBI TOHATUNHBIN
amnrmapar Kypca XuMHH

2.2

Bonopoa. [lonstue
0 KHCJIOTAX U COJSX

Bonopoxn — anemeHT u pocTtoe
BemiecTBo. Haxoxaenue Bogopoaa

B IIpupo/ie, GU3NIECKUE U XUMUIECKUE
CBOMCTBA, MPUMEHEHHE, CTIOCOOBI
nonyyeHus. KucmoTsl u comnu.
Mounsipubrit 00beM ra30oB. PacueTsl

M0 XMMUYECKUM yPaBHEHUSIM.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu.

[Tonyuyenue, coOupanue

PackppiBaTh cMBICIT N3y4aeMbIX MTOHATHM
Y IPUMEHSITh 3TU MOHATHS IPU ONTUCAHUU
CBOWCTB BELIECTB U UX MPEBPALCHUM.
XapaxkTepu3oBaTh (OMKUCHIBATH)
(bu3nyUecKre U XuMUYEeCKre CBOMCTBA
BOJIOPO/a, CIIOCOOBI €ro MOJTyUYeHHUS,
IPUMEHEHHUE.

Cobuparb npuOop AJIs MOTYUYEHUS
BOAOPOJA.

Hcnons30BaTh XUMHUYECKYO CUMBOJIAKY
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1 pacro3HaBaHKUE BOJAOPOIA.
B3auMmopelicTBre BOIOPOIa C OKCHIOM
menu (II).

JlabopamopHhuwiti onvim:
BzaumojelicTBre KMCIIOT C MeTaJJITaMHU.
Ilpakmuuecxas paboma:

Ne 4, Tlomyyenue u cobupanuie BoJIopoia,
W3YYEHHE €TO CBOWCTB.

Buvivucnenus:

o0BbeMa, KOJIU4JecTBa BEIeCTBA I'a3a

10 €r0 U3BECTHOMY KOJIUYECTBY
BEILIECTBA WU 00BEMY;

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

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

[TIpoBOIUTH pacyeTsl IO YpaBHEHUSAM
XUMUYECKUX PEaKIINil: KOJIMYeCTBa,
00BeMa, MacChI BEIECTBA TI0 U3BECTHOMY
KOJIMYECTBY, 00bEMY, Macce peareHTOB
VI MIPOAYKTOB PEAKIINH.

Crnenosarh npaBuaaM O€30MacHOM
paboThI B 1abopaTopuu

UCITIOJIb30BAaHUY XUMHYECKOU ITOCY B

1 000pyI0BaHUs, a TAKXKe MpaBUIaM
oOparieHus ¢ roploYrMHU BEIIECTBAMU

B OBITY.

[TnarupoBaTh M OCYIIECTBIIATH

Ha TIPAKTUKE XUMUYECKUE
AKCIICPUMEHTHI, TPOBOIUTE HAOTFOCHUS,
JIeaTh BBIBOJIBI TT0 PE3yJIbTaTaM
IKCIIEPUMEHTA.

VYyacTBOBaTh B COBMECTHOM padboTe

B TpyIIIIE

2.3

Bopa. Pacteopsl.
IlonsTue
00 OCHOBaHUAX

duznueckue csoicTBa BoAbl. Boma kak
pacTBOPUTEIIb. XUMUUYECKUE CBOMCTBA
BO/JIbI.

PackppiBaTh CMBICIT H3y4aeMbIX TTIOHATHN
Y TIPUMEHSATh 3TH NIOHATHUS IPU ONIMCAHUUN
CBOMCTB BEIIECTB U UX MPEBPALLICHUMN.
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OcHoBaHus.

PactBopsl. Ponbs pacTBOpoB B npupo/ie
Y B )KA3HU 4elioBeKa. KpyroBopoT BOIbI
B MIPUPOJE. 3arpsi3HEHUE MPUPOIHBIX

BoJ. OXpaHa U OYMCTKA NPUPOIHBIX BOJ.

HacelileHHbie 1 HEHACHIIIICHHBIC
pacTBOpPBL. PacTBOpUMOCTH BEIIECTB
B BoJle. MaccoBas 10JIs1 BenecTBa

B pacTBOpeE.

Xumuueckuii IKCnepumenm:

Jlemoncmpayuu.

PacTBOpeHMe BEMIECTB ¢ pa3InuHON
PacTBOPUMOCTBHIO.

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

Y IIEJI0YEHN C TOMOIIBI UHANKATOPOB.
JlabopamopHvie onvimoi
UccnenoBanre ocoOeHHOCTEN
PacTBOPEHUSI BEUIECTB C PA3IMUYHON
PacTBOPUMOCTBHIO.

[TpuroroBnenne pacTBOpPOB

C ONPEAECITCHHON MacCOBOM JOJIEH
PacCTBOPEHHOIO BEILIECTBA.
lpaxmuueckas paboma

Ne 5. IIpuroroBnenne pacTBOpOB

C OINPEAETICHHON MacCOBOU JOJIEN

XapakTepru3oBaTh PU3NUECKUE

Y XUMHAYECKHE CBOMCTBA BObI, €€ POJIb
KaK paCTBOPHUTEIIS B IPUPOTHBIX
poIieccax.

CocTaBisTh ypaBHEHUS XUMUYECKHIX
peakIuii ¢ yaacTueM BOJIBI.

OOBICHATH CYIIHOCTh DKOJIOTHYECKUX
po0sieM, CBSI3aHHBIX C 3arpSI3HEHUEM
PUPOIHBIX BOJI, CIIOCOOBI OYMCTKH BOJIBI
OT MpUMeCce, MEphI 10 OXPaHE BOJI

OT 3arpsI3HCHU.

[TnarupoBaTh M OCYIIECTBIATH

Ha TIPAKTUKE XUMUYICCKUE
AKCIIEPUMEHTHI, TPOBOIUTEL HAOTIOCHUS,
JIeaTh BBIBOJIBI 110 PE3yJIbTaTaM
IKCIIEPUMEHTA TIPH MPOBEJCHUHU
71a00paTOPHBIX OIBITOB U MPAKTUYECKON
paboTHI.

CrnenoBarth npaBuiaM 0€30MacHOM
paboThI B TabOpaToOpuu Mpu
WCITOJIb30BAHUU XUMUICCKOM MTOCY/IBI

¥ 000pyIOBaHMUSL.

[IpoBOUTH BEIUUCTIECHUS C TPUMEHEHUEM
TIOHATHS «MacCOBas JI0JIS BEIICCTBA

B PacTBOpPEY.

BricTpanBath pa3zBepHyThIC TUCHMEHHBIC
Y YCTHBIC OTBETHI C OMOPOi
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pPacTBOPEHHOT'O BEIIECTBA.
Buiuucnenus:

C UCIIOJIb30BAHUEM ITOHITHS «MacCOBast
JI0JIs1 BELIECTBA B PACTBOPE»

Ha nHpOpMaIHIO U3 yudeOHMKA

U CIIPABOYHBIX MAaTE€pPUAIOB, IPAMOTHO
VCIIOJIb30BaTh N3yYCHHBIM TOHATUWHBIN
anmapar Kypca XUMHUU
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OCHOBHBIE KJIACCHI
HEOPraHUYECKUX
COeIMHEHUN

11

Knaccudukanus HeopraHn4eckux
coenunenuid. Oxcuasl. Knaccudukarms
OKCHJIOB: C0JIe0Opa3ytolie (OCHOBHBIE,
KHCIJIOTHBIE, aM(POTEpHBIE)

U HecoJieoOpa3yronue.

Homenkiatypa okcunos. dusnueckue
Y XMMHUYECKUE CBOMCTBA OKCHUJIOB.
ITonmy4yeHne OKCHUIIOB.

OcnoBanus. Kiaccudukanus o0CHOBaHMIA:

LIEJI0YN U HEPACTBOPHUMbBIE OCHOBAHMUSI.
Homenknatypa ocHoBanuii. usnyeckue
Y XMMHAYECKUE CBOKCTBA OCHOBAHUM.
[TosrydyeHne OCHOBaHUMU.

Kucnotsl. Knaccudukarums Kucior.
Homenknatypa kucnor. dusnyeckue

Y XMMHAYECKUE CBOMCTBA KHUCIIOT. P
aktuBHOCTH MeTasuioB H.H. bekerosa.
ITonydyeHue KUCIOT.

Conu. HomeHknaTypa conei.
PU3NYECKNE U XUMUYECKUE CBOMCTBA
conei. [Tonyuenue comen.
['eneTnueckas cBA3b MEKy KJIIaCCaMU
HEOPraHWYECKUX COCAUHEHUM.

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

10 MEKTYHapOAHOW HOMEHKIIATYPE.
[Iporno3upoBaTh CBOMCTBA BEILIECTB

Ha OCHOBE OOIIMX XUMUYECKHX CBOMCTB
U3YYEHHBIX KJIACCOB/TPYIII BEIECTB,

K KOTOPBIM OHU OTHOCSITCAL.

CocTaBasiTh MOJIEKYJISIPHBIE YPABHEHHUS
peaKuuii, NIUTIOCTPUPYOLIUX
XUMHUYECKUE CBOMCTBA U CITOCOOBI
MOJTYYEHUSI BEIIECTB U3yUCHHBIX
KJIACCOB/TPYIIII, a TAKKE
MOATBEPKIAIOIIUX TeHETUUECKYIO
B3aUMOCBSI3b MEXKIY HUMHU.
[Tpou3BOANTH BHIYUCICHUS

110 YPaBHEHUSIM XUMHUUECKUX PEaKIUH.
[InmaHnpoBaTH M OCYILIECTBIATH

Ha MPAKTHUKE XUMHUUYECKHUE
AKCIIEPUMEHTHI, TPOBOIUTH HAOTIOICHUS,
JeNaTh BBIBOJIBI IO PE3YyJIbTaTaM
AKCIIEPUMEHTA ITPU IPOBEICHUH
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Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OO6pa31bl HEOPraHUYECKUX BEIECTB
Pa3JIMYHBIX KJIACCOB.

OMNBITHI, WIUTFOCTPUPYIOIIUE XUMUUECKUE
CBOMCTBA KJIACCOB HEOPTaHUYECKUX
BEILIECTB.

JlabopamopHvie onvimoi

OrnpeneneHue pacTBOPOB KUCIIOT

Y 1IEJI0YEN C TOMOIIBIO MHIUKATOPOB.
N3yueHne B3auMOIEUCTBUS KUCIIOT

C METaJUIaMH, pEaKIUi HEUTPATU3ALINH.
B3aumopericTBre pacTBopa CEpHOU
KHCIIOTHI ¢ okcuaoMm menu (II).
ITomydyeHne HepacTBOPUMBIX OCHOBAHUM.
BriTecHeHHEe 0JTHOTO MeTasIa APYTrUM
13 pacTBOpa COJIH.

Ipaxmuueckas paboma

No 6. Pemienue skcriepuMeHTaIbHBIX
3az1a4 o TeMe «BakHelIme Kiaccel
HEOPTaHUYECKUX COEAUHEHUI.
Buiuucnenus:

M0 YpPaBHEHUSAM XUMHUYECKOU PEaKIUu:
KOJINYECTBa BEIIECTBA, 00hEMa, MacChl
110 U3BECTHOMY KOJIMUECTBY BELIECTBA,
00BbEMy, Macce peareHToB

WJIU TIPOJYKTOB PEAKIINU

71a00paTOPHBIX OIMBITOB U MPAKTUYECKHUX
pabor.

Crnenosath mpaBuiiam 0€30MaCHOM
paboThI B 1abopaTopuu

IIPY UCTIOJIb30BAaHUU XUMUIECKOM
MOCY/Ibl U 000PYI0BAHMUSI.

BricTpanBath pa3BepHyThIC THCEMECHHBIC
U YCTHBIE OTBETHI C OTIOPOI

Ha UHGOPMAIIHMIO U3 yUeOHUKA

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

Uroro no pazgeny:
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Ilepuoanuecknii 3axkoH u Ilepuognyeckas cucrema xumudeckux 3jaemeHToB . M. MenneseeBa. CTpoeHune aroMoB.
Xumnueckas ¢Bsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUN

3.1

[Tepuoanueckuit
3aKOH

u [lepnonnueckas
cucreMa
XUMHUYECKHUX
AJIEMEHTOB

J1. 1. Meneneena.

Ctpoenue atoma

7

[TepBbie MOTIBITKY KiIaccupuKkanum
XUMHUYECKUX dJIeMeHTOB. [loHsTHE

O rpynmnax CXOJHBIX 3JIEMEHTOB
(11eJI0YHBIC U IIEIIOYHO3EMETbHBIC
METAaJLJIbl, TAJIOTEHBI, UTHEPTHBIE T'a3bl).
DneMeHThI, KOTOpbie 00pa3yIoT
aMmdoTepHbIe OKCUJIBI U TUAPOKCHUJIBI.
ITeprnonnueckut 3akoH. [lepuonnueckas
CUCTEMA XUMHUYECKUX AIIEMEHTOB

J.N. MenneneeBa. KoporkonepuoaHas
U JUIMHHOTIEPHOIHASL (POPMBI
[Teproauyeckoil CUCTEMbI XUMHUYECKUX
anemeHToB J[.1. Menaeneesa. [leproasl
Y rpynibl. PU3HYECKHN CMBICI
MOPSAKOBOIO HOMEPA, HOMEPOB MEPHOIa
Y TPYIIIBI AJIEMEHTA.

Ctpoenue atoMmoB. CoCTaB aTOMHBIX
snaep. M3oromnbl. DnekTponbl. CTpoeHue
AIIEKTPOHHBIX 000JI0UEK aTOMOB MIEPBBIX
20 XMMHUYECKUX 3JIEMEHTOB
ITeprnoanueckoi CHCTEMBI

J.N. MenneneeBa. XapakTepucTUKa
XUMHYECKOTO AJIEMEHTA

T10 €T0 NOJIOKEHUIO B [Ieprnoanyeckoit
cucteme .M. Menneneena.
3aKOHOMEPHOCTH U3MEHEHUS pajyca

PackpbIBaTh CMBICIT IEPUOIUYECKOTO
3aKOHa.

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

[TosicHATH (hU3UYECKUI CMBICIT
NOPSIAKOBOIO HOMEPA, HOMEPOB IEPHUOA
Y TPYIIIBI AJIEMEHTA.

XapakTepu3oBaTh XUMUYECKUE PTIEMEHTHI
IIEPBBIX TPEX MEPUOJIOB, KAJIUW, KaJIbLIUN
U UX COEAUHEHUS IO MOJI0KEHHUIO

B [lepnonnueckont cucreme

J.1. Menneneena.

OOBACHATH 00IIIME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB XUMHUYECKHUX
3JIEMEHTOB (U3MEHEHUE PaInyCOB
aTOMOB, DJIEKTPOOTPULIATEIIBHOCTH,
BAJICHTHOCTH) U UX COEIUHEHUM

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

u lleproanueckor CUCTEMbI XUMUYECKUX
AJIEMEHTOB JIJIs1 Pa3BUTHSI HAYKU U
npaktuky. /.. MeHnnenees — ydeHslit
U TPAKJAHUH.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

B3anmoeiicTBrE rUIpOKCH I IITHKA

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

JI.1. MeHneneeBay.

JlabopamopHvie onvimoi
O3HakoMJIeHHE C 00pa3aMy METAJIJIOB
Y HEMETAJIJIOB

YyacTBOBaTh B COBMECTHOM paboTe

B [1ap€ WJIY TPYIIIIE.

BricTpanBaTh pa3BepHyThIE IICHbMEHHBIE
Y YCTHBIE OTBETHI C OMOPOM

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

3.2

XHUMHYECKasl CBA3b.
OKUCIUTENHLHO-
BOCCTAaHOBHUTEILHBIE
peakiuu

XumMmudeckas cBsa3b. KoBajneHTHas
(momnsipHast ¥ HEMOJIIPHAs) CBA3b.
DIEeKTPOOTPHUIIATETLHOCTh XUMUUECKUX
snemenToB. MonHas cBsa3b. CTeneHb
okuciaeHuss. OKHUCINTEIBbHO-
BOCCTAHOBUTEIbHBIE peakiuu. [Iponecchl

PackppiBaTh CMBICT N3y4aeMBbIX TTOHATHH.
OnpenensaTh BUJI XMMAYECKON CBSI3U

B COCIMHCHHUU.

MonennpoBaTh CTPOCHUE MOJIEKYJT

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

Y HEMETAJIJIOB, B3aUMOICHCTBUE
TUAPOKCUA [IMHKA C PACTBOPAMHU KHUCIIOT
Y 11EJIOYEH, TPOBEACHUE OIIBITOB,
WJUTIOCTPUPYIOUTUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxuuii (ropeHue, peakiuu
Pa3JIOKEHUSI, COCTUHECHUS ).
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu.

OnBITHI, WUTFOCTPUPYIOLIUE TPUMEPBI
OKHUCJINTEIBHO-BOCCTAHOBUTENBHBIX
peakuuii (ropeHue, peakuu
Pa3JIOAKEHUS], COETMHEHUS)

Hcnonb30BaTh XMMHAYECKYIO CUMBOJIUKY
JUIsl cOCTaBJIeHUs (hOpMYJT BEILIECTB,
3JIEKTPOHHOTO OajaHca peakiui.
OnpenensTh CTENEHb OKUCIICHUSI aTOMOB
XUMUYECKUX DJIEMEHTOB 110 (JopMyIam
U COCTaBJIATH (POPMYJIbI OMHAPHBIX
COE€IMHEHUH IO CTEIIEHN OKUCIICHUSI
aTOMOB XHMHUYECKHUX 3JIEMEHTOB.
OnpenensaTe OKUCIUTENb U
BOCCTaHOBUTEIIb. PaccTaBiasaTh
KO3(PUIIMEHTHI B CXeMaX MPOCTHIX
OKHUCJIMTEJIbHO-BOCCTAHOBUTEIIBHBIX
peakii METOJIOM 3JIEKTPOHHOTO
Oananca.

HabGmarogaTh XUMHYSCKHUE OTBITHI

10 IUIaHY, aHAJIM3UPOBATh U JIeJIaTh
BBIBO/IBI.

HUcnone3zoBate UKT niag co3panus
MOJIEJIEN, TOATOTOBKU ITPE3EHTALINM,
JIOKJIaJ0B 10 TEME.

BricTpanBaTh pa3BepHyThIE MMCbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha UH(OPMALIMIO U3 yUeOHUKA U JPYTUX
WCTOYHUKOB, B TOM uncie MHTepHeTa

Htoro no pazaeny 15
PesepBHOE Bpemst 3
OBILEE YMCJIO YACOB 68
[1O ITPOIT'PAMME
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9 KJIACC

Ne
/11

HanmenoBanue
pa3esioB U TeEM
y4eOHOTO0 IpeameTa

KomauuectBo
4acoB

Coneprkanue o0yueHus

OCHOBHBIE BUJIBI JICATEIBHOCTH
00yJaromuxcs

BemecTBo 1 XMMUYeCKHE peaKIUN

1.1

[loBTOpEHME

U yriryoJieHue
3HAHU OCHOBHBIX
pa3nenoB Kypca

8 Knacca

5

[Iepnonnueckuit 3akoH. Ilepuonnueckas
CUCTEMa XUMHUUYECKHUX DJIEMEHTOB

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

C IOJIOKEHUEM DJIEMEHTOB

B [lepnoanueckoi cucreMe U CTPOCHUEM
UX aTOMOB.

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

K Pa3JIMYHBIM KJIaCCaM HEOPTaHUYECKUX
COEAMHEHUI, TEHETUYECKAs CBS3b
HEOPraHWYECKHUX BEILECTB.

XapaxkTepu30BaTh XUMUYECKHE DIIEMEHTBI
IIEPBBIX TPEX IIEPUOIOB, KAINS U KaJIbLUA
10 UX MOJIOKEHUIO B [leprnoanueckoit
cucreme /1. 1. Menaeneena.
KinaccudunmpoBaTs 1 Ha3bIBaTh
HEOPTaHUYECKHE BEIIECTBA N3YyYEHHBIX
KJIACCOB.

OmnwuceiBaTh 00IIME XUMUYECKHE
CBOMCTBA BELIECTB PA3JIUYHBIX KIJIACCOB,
MOATBEPKAATh CBOWCTBA IPUMEpPaMU
MOJIEKYJIIPHBIX YPABHEHUN XUMHYECKHUX
peaKku.

Onpenensats BUJ XUMAYECKOM CBSI3U

Y THUI KPUCTAJUTMYECKOU PEILETKU
BEILECTBA.

IIporuo3upoBarth CBOMCTBA BELIECTB

B 3aBUCUMOCTH OT X CTPOECHHS.
BricTpanBaThk pa3BepHYThIE MMCbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha MHGOPMALIHIO U3 yYeOHHUKA

Y CIPAaBOYHBIX MAaTEPHAIIOB, TPAMOTHO
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Xumuyeckuii IKCnepumenm:
Jlemoncmpayuu:

03HAKOMJIEHUE C MOJAEIISIMU
KPUCTAIUTNYECKUX PELIETOK
HEOPTraHUYECKHUX BEUIECTB — METAJJIOB
U HeMeTaJy1oB (TpaduTa 1 aaMasa),
CJIOKHBIX BEIIECTB (XJIOPUAA HATPHS )

WCIIOJIb30BaTh U3y4YEHHBIN TOHATUHBINA
anmnapar Kypca XUMHUH

1.2

OcCHOBHBIC
3aKOHOMEPHOCTH
XAMHAYECKUX
peakuui

Knaccudukanust XuMuuecKkux peakiuii
10 pa3INYHBIM MPU3HAKAM (110 YUCITY

Y COCTaBY YYaCTBYIOIIUX B PEAKIIUN
BELIECTB, M0 TEIIOBOMY 3 (DEKTY,

110 U3MEHEHUIO CTEIIEHEN OKUCIICHUS
XUMUYECKHUX DJIEMEHTOB,

0 0OPaTUMOCTH, 10 YYACTHIO
KaTajauzaTopa). IK30-

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

Y HEOOPATUMBIX XUMUUYECKUX PEAKITHSIX.
[ToHsTHE O TOMOTE€HHBIX U TETEPOrE€HHBIX
peakuusx. [lonarue o karanmse.
[ToHsITHE O XMMUYECKOM PAaBHOBECHH.
@DaKTOpHI, BIUSIONINE HA CKOPOCTh
XUMUYECKOU peaKUU 1 MOJIOKEHUE
XUMHUYECKOTO PABHOBECHS.
OKHUCTUTENbHO-BOCCTAHOBUTELHBIE

PackpbIBaTh CMBICII N3y4a€MbIX TOHATHI
Y IPUMEHSITh 3TU MOHATHS IIPU ONMUCAHUU
CBONCTB BEILIECTB U UX NPEBPALLECHUN.
KnaccuduiupoBath XuMU4ecKre
pEaKIUU N0 Pa3InYHbIM IIPU3HAKAM.

VY craHaBaMBaTh 3aBUCUMOCTh CKOPOCTH
XUMHYECKOUN peakIuu OT Pa3IuIHbIX
(bakTopoB.

[Iporao3upoBaTh BO3MOKHOCTH
MPOTEKAHUS XUMUYECKUX TTPEBPAILICHUM
B Pa3JINYHBIX YCIOBUSIX.

OnpenensiTe OKUCIUTEID

1 BoccTtaHoBuTenb B OBP.

CocTaBmsTh 2JIEKTPOHHBIN OasiaHc
pEaKIIH.

[Tpon3BOAUTH BHIYUCIICHUS

10 XUMUYECKUM YPaBHECHHUSIM.
YyacTBOBaTh B COBMECTHOM paboTe

B IIape WM TPpyMIIE.

BricTpanBaTh pa3BepHYThIE MUCbMEHHBIE
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peaxiuu, dJEKTPOHHBIN OajlaHC
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHOM
peakuun. CocTaBlIeHHE YpABHEHUI
OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIX
pEeaKLHii C UCITOJIB30BAHUEM METO1A
AJIEKTPOHHOIO OaJiaHca.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

HccenenoBanue 3aBUCHMOCTH CKOPOCTH
XUMHUYECKON peakly OT BO3IEUCTBUSA
pa3IUYHBIX (PAKTOPOB.

OnbITHL, WIUTFOCTPUPYIOUIUE TPUMEPDI
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakuuu
Pa3IIOXKEHHUS, COCTMHEHUS ).
Buviuucnenusa:

KOJIMYECTBA BEILECTBA, 00bEMa U Macchl
pEareHToB UM IPOIYKTOB MO
YPaBHEHUSAM XUMHUYECKUX PEAKLIUI

Y YCTHBIE OTBETHI C OIIOPOHN

Ha HHGOpMaIIHUIO U3 YIYeOHUKA

Y CIIPAaBOYHBIX MAaTEpUaAJIOB, IPAMOTHO
MCIIOJIb30BaTh U3yYEHHBIN TOHATUHBINA
anmnapar Kypca XUMUHU

1.3

DNEKTPONUTHYECKAs
JTUCCOITHAITHSI.
XHUMUYECKUE
peakuuu

B pacTBOpax

Teopus 3JIEKTPOTUTUYECKON
JACCOLUALINU. DIEKTPOIUTHI

Y HERJIEKTPOJIUTHI. KaTHOHBI, aHUOHBI.
MexaHu3M AUCCOLUAIMN BEILIECTB

C Pa3IMYHBIMU BUJIAMH XUMUYECKOU
cBs3u. Crenens quccounanu. CUibHbIe
U CJ1a0bIe 3JIEKTPOJIUTHI.

Peaxiuu nonHoTrO 0OOMeHa. Y clioBus

PackpbIBaTh CMBICIT N3y4a€MbIX TOHATHH,
a TaK€ CMBICII TEOPUHU
AJIEKTPOJUTUYECKON JUCCOLUAIMH.
OOBIICHATH TPUYUHBI
3JIEKTPONPOBOAHOCTH BOAHBIX PACTBOPOB
BEIIIECTB, PA3IudaTh CIA0bIC M CHIIbHBIC
AIEKTPOJIUTHI.

CocCTaBiTh YpaBHEHUS AUCCOIUALIUN
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MIPOTEKAHMS PEaKIMii HOHHOTO OOMEHa,
TIOJTHBIE U COKPAIllCHHbIE HOHHBIE
ypaBHeHHUs peakiuii. CBONCTBa KUCIIOT,
OCHOBAaHHUH U COJIEU B CBETE
peACTaBICHUM 00 JIEKTPOTUTHYECKOM
nucconuanuu. KauecTBeHHbIE peakiuu
Ha uoHbl. [IoHsATHE O TUApOIN3E

coJIei.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

Uccnenosanue 31eKTpONPOBOHOCTH
pPacTBOPOB BEIIECTB, IIpoliecca
JTHCCOIHMALINY KUCIIOT, IIeIouei

U coJjieit (BO3MOXKHO MCITOJTh30BaHUE
BUJIEOMATEPUAIIOB).

OnbITHI, WUTIOCTPUPYIOLIKE TPU3HAKU
IIPOTEKAaHMS PEAKIIMA MOHHOTO OOMEeHa
(oOpa3oBaHue ocajika, BhIJIEIICHUE Ta3a,
00pa3oBaHUE BOJIbI).

Pacrnio3zHaBaHre HEOPraHMYECKUX
BEIIIECTB C MOMOIIbI0 KAYECTBEHHBIX
peakiii Ha HOHBI.

JlabopamopHhbwiii onvim:

N3ydenune npu3HaKoB MPOTEKAHUS
peaKIMyu HOHHOTO 0OMEHAa B pacTBOpax
AIEKTPOIUTOB (C 00pa30oBaHUEM OCaJKa,

BBIJICJICHUEM I'a3a, O6p8.30BaHI/ICM BOI[BI).

KHCJIOT, IIEI0YEH U COJICH, OJIHbIC

Y COKpAILICHHbIE MOHHBIE YPABHEHHUS
XUMUYECKUX PEaKIil HOHHOTO OOMEHa,
KpaTKHE MOHHBIC YPABHEHUS MPOCTHIX
pEaAKINN THAPOIIN3a COJEH.
XapakTepu3oBaTh 00IIHE XUMHUECKHE
CBOMCTBA BEIIECTB PA3IMYHBIX KJIACCOB
Ha OCHOBE TEOPHUU AJIEKTPOJIUTHIECKON
JIMCCOLUALINY; TTIOJITBEPKIaTh CBONCTBA
MIPUMEPAMH MOJIEKYJISIPHBIX U HOHHBIX
YPaBHEHUN XUMHUYECKUX PEAKIIUH.
Pemiats 3xcriepuMeHTaIbHBIE 3a4a4H

10 TEME.

[InaHupoBaTh U OCYIIECTBIATH

Ha MPAKTUKE XUMHYECKHUE
HKCIIEPUMEHTHI, TPOBOIUTH HAOIIOICHUS,
JIeTIaTh BBIBOJIBI IO pe3yJibTaTam
AKCTIIEPUMEHTA MPHU MPOBEICHUN
71a00pPATOPHBIX OIBITOB U MPAKTUYECKHUX
pabor.

CrnenoBaTh mpaBuiIamM 0€30MaCHOM
paboThI B J1abopaTtopuu

P UCTIOJb30BAHUU XUMUYECKON
MOCY/Abl U 000pYAOBaHUS.

[TpoBOANTH BBEIYUCICHUS IO XUMUYECKUM
YPABHEHUSIM.

VYyacTBoBaTh B COBMECTHOM padoTe
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Ipaxmuueckas paboma:

Ne 1. Pemenue 3kcriepuMeHTaIbHBIX
3aj]1a4 110 TEME.

Buviuucnenus:

10 YPABHEHUSIM XUMUYECKUX pEaKIni

B Iape WK IpyTIIIE.
BricTpanBaTh pa3BepHyThI€ TUCEMEHHBIE
U YCTHBIE OTBETHI C OIIOPOI

Ha MHPOPMALIMIO U3 YYEOHUKA U APYTUX
HMCTOYHUKOB UH(OPMALIUU, B TOM YHCIIE
HNutepnera

Hroro no pazneny

17

HemeTaabl M MX COeIMHEHUA

2.1

O6mas
XapaKTEePUCTHKA
XUMHYECKUX
3JIEMEHTOB
VIIA-rpynmnsl.
["amorenst

OO6mas xapakTepUCTHKA TAJIOTCHOB.
Oco00EeHHOCTH CTPOEHHUS ATOMOB,
XapaKTEePHbIC CTEIICHU OKUCIICHUS.
CrpoeHue u pu3HIECKUE CBOMCTBA
MPOCTHIX BEIIECTB — raJOT€HOB.
XUMHUYECKHUE CBOMCTBA HA TPUMEPE
xJi0pa (B3auMOJICHCTBHE C METaJlJIaMU,
HEeMEeTaJlJIaMH, IeJI0YaMHu ).
XnopoBojopoa. ConsiHast KUCIOTA,
XMMHUYECKUE CBOMCTBA, MOJYYEHHUE,
npuMeHeHue. JleiicTBrue xiaopa

U XJIOPOBOJOPOJIa Ha OPraHU3M
yesoBeka. BaxkHelme XJmopuasl 1 ux
HaXO0XJICHUE B MIPUPOJIEC.

Xumuyeckuui IKCnepumenm:
Jlemoncmpayuu:

OnbITH, OTpaxkaroue Gpuandeckue

1 XUMHYECKHE CBOMCTBA TaJIOTE€HOB U MX
coeMHEHUM (BO3MOKHO MCTIOJIb30BaHUE

OOBsICHATH 00LIME 3aKOHOMEPHOCTH

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

Xapaktepu3oBaTh (PU3UYECKUE

Y XUMHYECKHE CBOKMCTBA MPOCTHIX
BELIECTB IaJIOT€HOB (Ha MpUMeEpE XJI0pa)
U CJIO’KHBIX BEIIECTB (XJIOPOBOIOPOIA,
XJIOpUJa HaTPHs), CIOCOOBI UX
MOJIy4EeHUS], IPUMEHEHUE U 3HAUCHUE

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

Ha IPAKTUKE XUMUYECKHE
HKCIIEPUMEHTHI, IPOBOAUTH HAOIOICHUS,
JienaTh BBIBOJBI IO PE3YJIbTaTaM
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BUJICOMATEPHAIIOB).

O3HakoMJIEHHE ¢ 00pa3IiaMu XJIOPUI0B
(raJIoreHu10B).

JlabopamopHuwiii onvim:

N3ydenune cBOUCTB CONSTHOM KUCIOTBI.
[IpoBeneHre KaueCTBEHHBIX pPeaKIuit
Ha XJIOPUI-UOHBI.

lIpakmuueckas paboma

No 2: TlostyueHne COMTHON KUCITOTHI,
U3Y4YECHHUE €€ CBOWCTB.

Buiuucnenus:

10 YPABHEHUSAM XUMHUYECKUX PEAKIIUH,
€CJIM OJIH W3 PEareHToB JaH B U30bITKE

HKCIIEPUMEHTA IPU MPOBEACHUU
71a00PATOPHBIX OIBITOB U MPAKTUYECKUX
pabor.

CnenoBaTh npaBuiiaM 6€301acHON
paboTHI B 1aOOpaTOpUH

IIPU UCTIOJIb30BAaHUH XUMUYECKON
MOCY/Ibl U 000PYAOBAHUSI.

BricTpanBath pa3BepHyThle TUCHbMEHHbBIE
Y YCTHBIE OTBETHI C ONIOPOH

Ha MH(POPMALIHMIO U3 yYeOHHUKA

Y CIPAaBOYHBIX MaTEpUaJIOB, IPaAMOTHO
MCIIOJIb30BaTh N3yYECHHBIN TOHATHIHBIN
anmnapar Kypca XUMUU

2.2

Oo6mas
XapaKTePUCTHKA
XUMUYECKHUX
AJIEMEHTOB
VIA-rpynmnst. Cepa
U €€ COCJTMHECHUS

OO6mrast xapaKTepUCTHKA SJIEMEHTOB
VIA-rpynmnel. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTEpPHbIE CTEIICHU
OKHCIICHUSL.

CrtpoeHue u puznuecKkrue CBOMCTBa
MPOCTBIX BEIIECTB — KUCIOPOJIa U CEPHI.
AmnoTpornHbie MOAU(PUKAIIMHI KUCTIOPOaa
U cepbl. XUMUYECKHUE CBOMCTBA CEPHI.
CepoBo10po/1, CTpoeHUE, PU3NUECKUe
Y XUMUYECKUE CBOMCTBA.

OKcubl cepbl Kak MPEeCTaBUTENH
KHCJIOTHBIX OKCHIOB.

Cepnas kucnoTa, pu3nvecKue

U XUMHUYECKHE CBOMCTBA (00IIHe Kak

OOBICHATH 0011IME 3aKOHOMEPHOCTHU

B U3MEHEHUU CBOMICTB 3JIEMEHTOB
VIA-rpynnsl ¥ uX COEJUHEHU C y4ETOM
CTPOEHUS UX aTOMOB.
XapakTepu3oBaTh PU3HUECKUE

Y XUMUYECKHE CBOMCTBA TPOCTOTO
BELIECTBA CEPHI U €€ COCTMHEHUH
(cepoBOAOPOIa, OKCHIOB CEPBI, CEPHOI
KHUCJIOTHI, CyJIb(aToB), CIOCOOBI UX
MOJIy4eHUs], IPUMEHEHUE U 3HAaUCHHE
B IIPUPOJIE U )KU3HU YEJIOBEKA.
Onpenensars HATUYUE CYJIb(PaT-MOHOB
B pacTBOpE.

OOBACHATH CYITHOCTh SKOJIOTUIECKIX
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IPEICTaBUTEIIS KJIACcCa KUCIIOT
u crienuduyeckue). XuMUYECKUe
peakiuu, Jexarniiue B OCHOBE
IPOMBIIIEHHOTO CITOCO0a MOJIy4eHUS
cepHoii kucioTsl. [Ipumenenue. Conu
CEpHOI KUCJIOThI, KAUECTBEHHAS PEaKIUs
Ha Cynb(}aT-uoH.

Haxoxaenue cepol v €€ COeTMHEHU I

B pupojie. XUMUYECKOE 3arpsi3HEHUE
OKpYXaroUen Cpeibl COCTMHEHUSIMA
cephl (KUCIOTHBIE JOXKIH, 3arpsI3HEHUE
BO3]lyXa U BOJJOEMOB), CITIOCOOBI €T0
pEeI0TBPALICHUSI.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

O3HakomIieHHe ¢ 00pa3aMu Cepbl U ee
COEIMHEHUSAMU (BO3MOYKHO
UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
Habmronenue npoiiecca oOyriiMBaHus
caxapa noJji IeMCTBUEM
KOHLIEHTPUPOBAHHON CEPHOU KUCIIOTHI.
JlabopamopHvie onvimei:

N3yuyeHne XuMU4eCKUX CBOMCTB
pa30aBICHHON CEPHOM KUCIOTHI.
[IpoBeneHre kKaueCTBEHHON peaKluK Ha
cynbdaT-uoH U HAOII0ICHUE MpU3HaKa
ee MpOTeKaHUs

po6JieM, CBI3aHHBIX C TepepaboTKOM
COEJIMHEHUI CEpBI.

[1nanupoBaTh M OCYIIECTBIATh

Ha MPAKTUKE XUMUYECKHE
HKCIIEPUMEHTBHI, TPOBOUTH HAOIIOICHUS,
JIeNaTh BBIBOJIBI 110 pe3yIbTaTaM
HKCIEPUMEHTA.

CrnenoBath mpaBuiaM 0€30MacHOM
paboThI B J1abOpaTopuu

IIPU UCTIONIb30BAaHUH XUMUYECKON
MOCYJIbl U 000PYI0BAHHUS.

[Tpon3BOaUTH BEIYUCIICHUS

10 XUMHUYECKUM YPaBHEHUSIM.
Hcnonp30BaTh pH BBITIOTHEHUH
y4eOHBIX 3aJaHUIl TEKCThl Y4EOHHKA,
CIPaBOYHbIEC MaTEpUAIIbI
(ITepnonnyeckyro CUCTEMY XUMHUYECKHIX
anemenToB [I. 1. MenneneeBa, Tabmuiry
pPacTBOPUMOCTHU KUCJIOT, OCHOBaHUI

U COJIEH B BOJIE, AIEKTPOXUMUYECKUHN P
HaIpsHKEHU METaJioB).

Hcnonp30BaTh IpU BBITOTHEHUH
y4eOHBIX 3aJaHUM U B MPOIECCe
UCCJIEIOBATENbCKOM 1eATeIbHOCTH
HAYYHO-TIOMYJISIPHYIO JTUTEPATYPy
XUMHUYECKOTO COICPKAHUS, CIIPABOYHbBIE
MaTepuansl, pecypcsl aTepHeTa
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2.3

Ob6mmas
XapaKTePUCTHKA
XUMHUYECKHIX
AJIIEMEHTOB
VA-rpynmnsi.

A3ort, hochop u ux
COCTUHEHUS

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

A30T, pacpocTpaHeHHe B IPUPOJIE,
bu3nYecKre 1 XUMUYECKHUE CBOMCTRA.
KpyroBoport azora B ipupoje.
AMMHaK, ero GU3NIECKUE K XUMUICCKUE
CBOMCTBA, TIOJIyYCHHE U IPUMCHEHHE.
Conu aMmMoHUsI, UX PUBNIECKUE

Y XUMHUYECKHE CBOMCTBA, TPUMEHEHHE.
KadectBeHHas peakius Ha HOHBI
aMMOHMSI.

A3OTHas KUCJIOTA, €€ TIOJTyYCHHE,
(bu3HYeCcKre 1 XUMUYECKHUE CBOMCTBA
(oOmIve Kak MpeACcTaBUTENs Kiacca
KHUCJIOT U crieniupuyeckue).
Hcnonbp30BaHKre HUTPATOB U COJIEN
aMMOHUS B KQU€CTBE MUHEPAIbHBIX
ynoO0peHnii. XUMUYECKOE 3arpsi3HEHHE
OKPYXaroUIeH Cpebl COCTUHEHUSIMA
a3zoTa (KHCIIOTHBIC TOXK]IH, 3arPsS3HECHUE
BO3/1yXa, IOYBBI U BOJIOEMOB).
docdop, atoTpoIHbIE MOAUDUKAITIH
docdopa, hpu3nIecKre 1 XUMUICCKHE
cBorictBa. Okcun pochopa (V)

u ¢ochopHas kuciora, Gpu3ndecKue

OOBACHATD 0011IME 3aKOHOMEPHOCTH

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

XapaktepusoBaTh (pU3UYECKUe

U XMMHYECKHE CBOWCTBA MPOCTHIX
BEILECTB a30Ta U (ochopa u ux
COCTUHEHMH (aMMHaKa, COJICi aMMOHHS,
a30THOM KUCJIOTBI, HUTPATOB, OKCH/IA
dbocdopa (V) u bochopHOt KUCIIOTHI,
dbocdaToB), cmocoObI UX MOTYUCHUS,
NPUMEHEHNE U 3HAaY€HUE B TIPUPOIE

Y J)KM3HU YeJIOBeKa.

Onpenensatb HOHBI AMMOHHUS U (pocPat-
MOHBI B pacTBODE.

OOBACHATDH CYITHOCTH YKOJIOTHUECKUX
po0JieM, CBSI3aHHBIX C HAXO0XKICHUEM
coelMHeHui a3ota u ochopa

B OKpY>Kalolleu cpeae.

[1manupoBaTh M OCYIIECTBIATh

Ha TIPAKTUKE XUMUYECKUE
HKCIIEPUMEHTBI, MPOBOIUTH HAOIIIOIEHUS,
JIeNIaTh BBIBOJIBI 110 pe3yIbTaTaM
HKCIIEPUMEHTA IPU MPOBEACHUU
71a00pPATOPHBIX OIBITOB U MPAKTUYECKON
paboTHLI.

CrnenoBath nmpaBuiaM 0€30macHON
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Y XMMHUYECKUE CBOKCTBA, MOJIyUEHUE.
Ncnons3zoBanue pocdaToB B KaUeCTBE
MUHEPaTbHBIX YI0OpEHUH.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

O3HakoMJICHHE C PUBNIECKUMU
cBolcTBaMu a3ota, hocopa

U UX COCTMHEHUH (BO3MOKHO
HCIIOJIb30BaHUE BUIEOMATEPHUAIIOB).
O3HakoMJIeHHE ¢ 00pa3liaMH a30THBIX
u $hochOpHBIX YI0OpEHUH.
[Tony4yenue, cobupanue, pacrio3HaBaHUE
Y N3y4YE€HHE CBOMCTB aMMHAaKa.
B3anMoneincTere KOHIEHTPUPOBAHHOM
A30THOM KUCJIOTBI C MEABIO
(BO3MOXKHO HCTOJIb30BaHUE
BUJIEOMATEPHUAIIOB).

Jlabopamopnvie onvimul:
[IpoBeneHre KaUeCTBEHHBIX PEAKIINI
Ha MOH aMMOHU U pocdart-noH,

Y U3y4Y€HUE MPU3HAKOB UX
POTEKAHUSI.

Ipaxmuueckas paboma

Ne 3: TlonyueHnue ammuaka, U3y4eHHe
€ro CBONCTB.

Buviuucnenus:

110 YPABHEHUSIM XUMHYECKUX PEAKIUN

paboTHI B 1abopaTopuu

IIPY UCTIOJIb30BAHUY XUMUYIECKON
MOCY/IbI U 000PYI0BAHUS.
[Tpou3BOANTH BBIUUCICHUS

M0 XMMHYECKUM YPABHEHUSIM.
Hcnonb30BaTh U BHIMOTHEHUH
y4eOHBIX 3aJaHUI TEKCThl YUEOHHKA,
CIIPABOYHBIC MaTEPUAIIBI
(MIEepUOANIECKYIO CHCTEMY XUMHUYECKHIX
anemenToB /1. 1. Menaeneena, Tabiuiry
PacTBOPUMOCTHU KHUCIIOT, OCHOBAaHUM

U COJIEH B BOJIE, DJICKTPOXUMUYECKUM Psijl
HaIPsHKEHUN METaJIOB)
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Ob6mmas
XapaKTEePUCTHKA
XUMUYECKHUX
AJIEMEHTOB
IVA-rpynmsl.
Yraepon

Y KPEMHUU, U UX
COCTMHECHHUS

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

VYriepona, aniaoTponHbie MOAUGUKAIIIH,
pacrpocTpaHeHue B IPUPOJIE,
dbu3nuecKrue 1 XMMUYECKUE CBOMCTBA.
Ancopbrusi. KpyroBoport yriepoja

B [IPUPOJIC.

Oxkcupel yraepoaa, ux puanyeckue

Y XUMHAYECKHUE CBOWCTBA, NEUCTBUE

Ha JKMBBIC OPTaHU3MBI, TTOJTyUYCHHE

U IPUMEHEHUE. JKOJIOTUYECKHE
POOJIEMBI, CBSI3aHHBIE C OKCHIOM
yraepoja (IV), runoresa rmodansHOro
MOTEIJICHUS KJIMMaTa, TapHUKOBBII

s Pexr.

VYronbHasi KUCIOTA U €€ COJU, UX
dbu3nYeCKe U XUMUYECKHE CBONCTRA,
MOJIyYEHUE U PUMEHEHUE.
KauecTBenHas peakius Ha KapOOHAT-
noHbl. Mcronp3oBanue kKapOOHATOB

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

00 OpraHMYecKuX BEHIECTBAX KaK

0 COEJIMHEHUSIX yriiepoa (MeTaH, 3TaH,

OOBACHATD 0011IME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOKCTB 3JIEMEHTOB
IVA-rpynmnsl 1 uX COEIMHEHUI C Y4ETOM
CTPOCHHUS UX aTOMOB.

XapaktepusoBaTh (PU3UYECKUE

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

Y KU3HU YEJIOBEKA.

OOBICHATH TPUUYUHHO-CJICICTBEHHYIO
CBSA3b: CTPOEHUE BEIlleCTBa — CBOICTBA
— MPUMEHEHHUE — Ha TTpUMepax
COEIMHEHUN YIJIEPOA U KPEMHHUSIL.
OmnpenensiTe KapOOHAT- U CHIIMKAT-UOHBI
B pacTBOpeE.

OOBSACHSTH CYIITHOCTh KOJIOTMYECKUX
npo0JieM, CBSI3aHHBIX C HAXOXKJICHUEM
YIJIEKUCIIOTO Ta3a B OKPYXKaromien
cpeze.

[ToaTBepxaaTh 0COOCHHOCTH COCTaBa
OpraHUYECKUX BELIECTB MPUMEPAMU
MPOCTHIX COEAMHEHUN (METaH, 3TaH,
ATUJIEH, all€TUJIEH, 3TAHOJI, TJIMLIEPHUH,
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STHUJICH, allCTHIICH, 3TaHOJ, TJIUIEPHH,
YKCYCHasl KHCJIOTa).

[IprponHbIE ICTOYHUKH YTIIEBOAOPOIOB
(yroJib, MpUpPOAHBIN a3, HEPTH),
POJYKTHI UX TIepepaboTku (OCH3UH),
WX POJIb B OBITY U MTPOMBIIIIIICHHOCTH.
[TonsTHE O OMOIOTUYECKHU BayKHBIX
BEIIECTBAX: KHUpax, OeNKax, yriieBojax —
U UX POJIU B KHU3HU YEIIOBEKA.
MarepuanbHOe €TMHCTBO OPTaHUYECKUX
¥ HEOPTaHWYICCKUX COCTNHCHUH.
Kpemnuit, ero ¢pusnueckue

U XUMHYECKHUE CBOMCTBA, MOTyYEHUE

u nnpuMeHenne. CoeTMHCHUS KPEMHHUS

B nipupoje. O01mue npeacTaBiacHus

00 okcune kpemuaust (1V) u kpeMHueBoit
KUCJIOTE.

CuMKaThl, UX HCIIOJIb30BAHKE B OBITY,
MEUITUHE, TIPOMBIIIIICHHOCTH.
Baxueimme cTpouTenbHbIE MATEPUAIIBL:
KepaMuKa, CTEKJIO, IIEMEHT, OETOH,
x)ene300eToH. [IpoGiiemsl 6e30macHOTO
WCIIOJIb30BAHUS CTPOUTEIBHBIX
MaTEpPHAJIOB B TOBCEIHEBHOM KU3HH.
Xumuyeckuii IKChepumMenm:
Jlemoncmpayuu:

Mopenu KpUCTaNIMYEeCKUX PEIIETOK

YKCYCHast KHCJIOTa), B3aUMOCBSI3b
HEOPraHUYECKUX COCTUHEHH yriiepoia
¥ OPTaHUYECKUX BEIECTB.

OnuceIBaTh pOJIh OCIKOB, JKUPOB

W yTJICBOJIOB B (PYHKITMOHUPOBAHHUH
YKUBBIX OPTaHU3MOB, COCTAB IPUPOTHBIX
HMCTOYHHUKOB YTJIEBOJIOPOJIOB, UX POJIb

B OBITY U POMBIITUIEHHOCTH.
[IpoBOIUTH BEIYMCIICHUS 110 YPAaBHEHUSAM
XUMHUYECKUX PEaAKIIHM.

[TmarupOBaTh M OCYIIECTBIATh

Ha TIPAKTUKE XUMUYICCKUC
AKCIIEPUMEHTHI, TPOBOIUTH HAOTIOICHUS,
JieaTh BBIBOJIBI IO PE3yJIbTaTaM
AKCIIEPUMEHTA TP TIPOBEICHUN
71a00pATOPHBIX OIBITOB U MPAKTUYECKHUX
pabor.

CrnenoBath mpaBuiaM 0€30MacHOM
paboThI B JIabopaTopuu

TP UCTIOJIE30BAHUU XUMUYCCKON
MOCY/Abl U 000pPYAOBaHUS.
Hcronb30BaTh MPH BBITOTHEHUT
yueOHBIX 3aJJaHUi TEKCThl yueOHUKa,
CIIPaBOYHBIC MATEPHUAIIBI
(ITeproguvecKyro CUCTEMY XUMUYICCKUX
anemenToB /1. . Menneneesa, Tabmuiry
pPacTBOPUMOCTH KUCIJIOT, OCHOBAaHHUN
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anmasa, rpadura, QyaepeHa.
O3HaKOMIIEHHE C TTPOLIECCOM aJICOPOLIUU
PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YTJIEM U YCTPOUCTBOM
MIPOTUBOTA3a.

O3HakoMIIEHHE C TPOTYKLIHEH
CUJIMKATHOM MPOMBINIJIEHHOCTH
(Buneomarepuaisl: cuiMKaTHAs
IPOMBIIIJIEHHOCTB ).

Mopaenu MOJIEKyJI OpraHMYeCKUX
BELIECTB.

Jlabopamopmbwiii onvim:

[Tony4yenue, cobupanue, pacrio3HaBaHUE
Y U3yYE€HHUE CBOMCTB YIJIEKUCIIOrO rasa.
[IpoBeneHme Ka4eCTBEHHBIX PEeAKITUi

Ha KapOOHAT U CHUJIMKAT-UOHBI

Y U3y4YeHUE MPU3HAKOB UX

MPOTEKAHUSI.

lIpakmuueckue pabomol:

Ne 4. TlosmyyeHue yriaekucioro rasa,
V3yUYECHUE €r0 CBOWCTB.

Neo 5. Pemienue skCriepuMEHTAIBHBIX
3aJ1a4 110 TeMe «BakHennine HeMeTaljIbl
U UX COCTUHECHUS.

Buiuucnenus:

10 YPaBHEHUSIM XUMUYECKUX PEaKIIUn

Y COJIEU B BOJE, DIIEKTPOXUMHUUYECKUU DS
HANpPsUKEHUH METAIIIIOB)

Hroro no pazneny

25
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MeTayibl M X COeIMHEHHUS

3.1

OO01wue cBoicTBa
METAILIOB

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

JI.11. MenneneeBa u CTpOEHUS aTOMOB.
Crpoenue metaminoB. Meramunueckas
CBA3b U METANINYECKAs
KpUCTaJUIMYECKas pelieTka.
DIIEKTPOXUMHUYECKHAN PsIJT HAITPSIKEHAN
MeTauioB. PU3NYECKUE U XUMUYECKHE
cBoicTBa MeTayuioB. O0IMe cnocoosbl
noJiyueHust MmetayioB. [loHsTre

0 KOPpPO3UHU METAJIOB, OCHOBHBIE
CIOCOOBI 3aIIMTHI UX OT KOPPO3UH.
CrmunaBel (CTanb, YyTYH, TIOPATIOMUHHM,
OpoH3a) U UX MPUMEHEHHE B OBITY

Y TIPOMBIIIEHHOCTH.

Xumuueckuii IKCnepumMenm:
Jlemoncmpayuu:

OO6pa3ipl METAIIJIIOB U CILJIABOB.
N3yueHune pe3ybTaToB KOPPO3UU
METaIOB (BO3MOKHO UCIOJIb30BAaHUE
BUJICOMATEPHUATIOB).

Jlabopamophvie onvimoi:
O3znHakomiieHHe ¢ 00pa3iaMu METalIoB
U CIUIaBOB, UX (DU3UUECKUMU

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

B U3MCHEHUH CBOMCTB AJIEMEHTOB-
METAJIJIOB ¥ UX COCIMHEHUH C yIEeTOM
CTPOEHHS UX aTOMOB.

XapakTepu30oBaTh CTPOCHUE METAILJIOB,
o011e PU3NIEeCKue U XUMHUUECKHE
CBOICTBa METAJIOB.

XapaxkTepu3oBaTh 00I1IHE CITOCOOBI
MOJTyYEHUS] METAJJIOB.

OnuceIBaTh CIOCOOBI 3aIIUTH METAIIJIOB
OT KOpPpPO3UH.

CrnenoBaTh mpaBuiIaM 6€30MacHOM
paboThI B 1a00OpaTOpUU

IIPU UCTIOJIb30BAaHUH XUMUYECKON
MOCY/IbI U 000PYI0BAHMUSI.
[Tpon3BOaUTE BEIYKCIICHUS

110 YpPaBHEHUSM XUMHUYECKUX PEAKITUH,
€CJIM OJIUH U3 PEareHTOB COACPIKHUT
PUMECH.

YyacTBOBaTh B COBMECTHOM padoTe

B TIap€ WJIM TPYTIIIE.

Hcnonb30BaTh npy BHITOTHEHUN
yueOHBIX 3a/laHu# TEKCThI y4eOHUKa,
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CBOMCTBaMHU.

Buiuucnenus:

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

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

Y COJICH B BOJIC, DIICKTPOXUMHUYCCKHUM PsiI
HaIpPsHKCHUN METAIITIOB)

3.2

Baxueiimnme
METAaJUIBI U UX
COCTMHEHUS

16

[[{ero4yHbBIE METAIIBI: TIOJIOKECHUE

B [leprnonueckoi cucteme XUMUYECKUX
anemenToB .. Menneneena,

CTPOEHHE UX ATOMOB, HAXOXK/ICHUE

B Iipupoic. PU3nuecKre 1 XUMHUYECKUE
CBOMCTBA (Ha IpUMeEpe HATPHUS

U Kanus). OKCUAbI U TUIPOKCUJIBI HATPUS
v Kanus. [[ppuMeHeHne meI0uHbIX
METAJUIOB U UX COCTUHCHUH.
[[{enoyHO3eMENBHBIE METAIIBI MATHUA

1 KaJbIUH; TI0JIOKECHUE

B [leproanyeckor cucteMe XMMHUYECKUX
anemeHTOB .M. MenneneeBa, ctpoeHue
MX aTOMOB, HAX0X/ICHUE B IIPUPO/IE.
duznyecKkrue U XMMHUYECKHUE CBOMCTBA
MarHus U KaJibliusg. Baxkaelmnme
COCJIMHEHUS KaJbIus (OKCHUI,
TUIAPOKCHU]I, COJH ). JKECTKOCTH BOJIBI

U CIIOCOOBI €€ yCTpaHEeHHUSI.

AJIOMUHHH: TTIOJI0KEHIE
B [lepuognueckont cucreme

OOBACHATH 0011IHE 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB 3JIEMEHTOB-
METAJIJIOB U UX COCIMHEHUH B rpyImnax

C YUYE€TOM CTPOEHUS UX aTOMOB.
XapakTepu3oBaTh (pU3nYECKUe

U XMMUYECKHE CBOMCTBA MPOCTHIX
BEIIECTB METAJUIOB U UX COCITMHECHUHN
(OKCHIOB, TUAPOKCHUJIOB, COJIEH),
CIOCOOBI UX TIOJTyYEHHUSI, TPUMEHEHUE

Y 3HAUYCHHE B MIPUPOJIC U KU3HU
YEJIOBEKa.

YcraHaBauBaTh NPUUYUHHO-
CJIIEACTBEHHYIO CBSI3b: CTPOCHUE
BEILIECTBA — CBOWCTBA — IPUMEHEHUE —
Ha [IpUMeEpax U3y4yaeMbIX BEILECTB.
Pacno3HaBaTh ¢ TOMOIIIBIO KAYE€CTBEHHBIX
peakIuii HOHbI METaJUIOB: MarHus,
KaJIbLIUS, aJIIOMUHMS, LIUHKA, xKeae3a (1)
u xxenesa (III), meau (II).

Jloka3piBaTh aM(OTEPHBII XapaKTep
OKCHJIOB ¥ THIPOKCHJIOB aJTFOMHHMUS
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XUMHUYECKHUX JIEMEHTOB
JI.1. MenaeneeBa, CTpOEHHUE aTOMa,
HaxoXJIeHUE B ipupojie. Duznueckue

1 XMMHUYECKHE CBOMCTBA aTFOMUHUS.
AmpoTepHbIe CBOWCTBA OKCHA

U TUAPOKCHUA ATFOMUHUS.

Keneso: nonoxenune B [leprnonnueckoit
CHUCTEME XUMHUYECKHUX AJIEMEHTOB

JI.1. MenneneeBa, CTpOEHHUE aTOMa,
HaXxO0XJeHHE B rpupoje. Puznyeckue

1 XUMHYECKHE CBOMCTBA KeJe3a.
Oxcuipl, THAPOKCUIBI M coJin Kete3a (1)
u xkene3a (III), ux cocras, cBoMCTBa

U TIOJTyYCHHUE.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

Oco6eHHOCTH B3aUMOJICHCTBHS OKCH/IA
KJIBIIUSL U HATPUS C BOJOM (BO3MOXKHO
WCITOJIb30BaHUE BUJICOMATEPHUAIIOB).
OkpammmBaHue TUITAMEHA HOHAMH
HATPHs, KAIUS U KaJIbLIH

(BO3MOXXHO HCITOJIb30BaHHUE
BUJICOMATEPHUATIOB).

HccnenoBanue cBOMCTB )KECTKOM BOJbI.
[Ipornecc ropenus xene3a B KUCIOPOIe
(BO3MOYKHO HCITOJIb30BaHUE
BUJIEOMATEPHUAIIOB).

U IIUHKA.

[InanupoBaTh U OCYHIECTBIATH

Ha NPAKTUKE XUMUYECKUE
AKCIIEPUMEHTBHI, TPOBOUTH HAOIIOCHUS,
JIeNaTh BBIBOJIBI 110 Pe3yJibTaTam
AKCIIEPUMEHTA MIPU NPOBEIECHUN
71a00paTOPHBIX OMBITOB U MPAKTUIECKUX
pabor.

Crnenosath mpaBuiiam 0€30MacHOM
paboThI B 1a0OpaTOpPHUH

P UCTIOJIb30BAaHUN XUMUYECKOU
oCy/Abl 1 000PYI0BaHMUS.
[Tpou3BOAUTH BEIYUCICHUS

10 XUMUYECKUM YPABHCHUSIM.
YyacTBOBaTh B COBMECTHOM padoTe

B [1ap€ WJIU TPYIIIIE.

BricTpanBaTh pa3BepHyThIC TUChbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha UHGOPMAIIHNIO U3 yUeOHUKA

¥ CIIPABOYHBIX MAaTE€pUAIOB, TPAMOTHO
VCIIOJIb30BaTh U3y4YECHHBIN TOHATUUHBINA
amnmapar Kypca XuMuu
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JlabopamopHhvie onvimol.

[IpoBeneHne KaueCTBEHHBIX PEaKITUi
Ha MOHBI (MarHusl, KaJabIlus, AITIOMUHUS,
1MHKa, sxenesa (II) u xenesa (I1II), menu
(IT), onucanue NprU3HAKOB UX
IPOTEKAHUSI.

HccnenoBanne ampoTEepHBIX CBOMCTB
TUJPOKCHUIA ATFIOMUHUA U THAPOKCHIA
LIUHKA.

lIpaxmuueckue pabomol:

Ne 6. XKecTkocTh BOJIBI 1 METOBI €€
YCTpaHCHMUS.

Ne 7. PemieHue 3KCriepuMEHTAIBHBIX
3a71a4 o TeMe «BakHene MeTanbl
U UX COCITMHCHUI.

Buiuucnenus:

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

MacCOBOM JI0JIM BBIX0J1a TIPOTYKTa
peaxiuu

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

1 OKpYKarorast
cpena

KU3HU YenoBeka. bezomacHoe
UCII0JIb30BAaHUE BEUIECTB U XUMUYECKUX
peakuuii B ObITy. [lepBast momors

B Pa3IMYHBIX cepax AesITeIbHOCTH
JIFOJICH, OCHOBHBIC BEIIECTBA
Y MaTepuaibl, IPUMEHIEMBIC B )KU3HU
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MPU XUMHYECKUX 0KOTax

U OTPABJICHUSX.

XUMUYECKOE 3arPsI3HEHUE OKPYKAIOIIEH
cpeasl (peaenbHas I0myCcTUMast
KOHIIEHTpaIus BemecTB. Poinb xumuu

B PELICHUU SKOJOTUYECKUX MPOOIIEM.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

N3ydenne 06pa3iioB MaTepUaioB
(CTEeKJ10, CIIJIaBbl METAJIOB, MOJIMMEPHBIC
MaTepHaIbl)

COBPEMEHHOTO YEeJIOBEKa.
OOBACHATH yCIOBUS 0€30M1aCHOTO
UCIIOJIb30BAHUS BEIIECTB U XUMUYECKHUX
peaxiuii B ObITY.

AHaTM3UpOBaTh U KPUTHICCKU
OILICHUBATh UH(OPMAIIUIO O BIUSHUU
IPOMBIIIUIEHHOCTH, CEMBCKOT0 X0341CTBa,
TPAHCIIOPTa U Ap. Ha COCTOSIHUE
OKPYXaroUIEH CPEbI.

YMeTh OKa3bIBaTh MEPBYIO MOMOIIH

IPU XUMUYECKUX 05KOTaX U OTPABJICHUSIX.
[IpuHuMaTh ydyacTue B 00CYKICHUU
po0JieM XUMUYECKON U AKOJIOTHUUECKOMN
HaIpPaBJICHHOCTHU, BHICKA3bIBATh
COOCTBEHHYIO MO3ULIUIO TIO TIpodIeMe

W MpejIaraTh BO3MOKHBIC TTyTH €€
perieHus

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

B ¢enepanbHBIX M pPerHMOHAIBHBIX MPOICIYypax OIEHKH KadecTBa 0Opa30BaHUs
UCIIOJB3yeTCs IMepeueHb (KoaudukaTop) pacnpeae/eHHbIX MO KjaccaM IMPOBEPSEMbIX
TpeOOBaHUI K pe3ysbraTaM OCBOCHHS OCHOBHOW 0Opa30BaTEIBHON IPOrPaMMBI
OCHOBHOTO 00IIIeT0 00pa30BaHUs U DJIIEMEHTOB COACPIKAHUS 110 XUMHH.

8 KVIACC

IIpoBepsieMble TpeOOBAHUS K pe3yJibTaTaM OCBOEHHMSI OCHOBHOI 00pa3oBaTeIbHOM
MPOrpaMMslI

Kon [IpoBepsiemble MpeAMETHBIE PE3YIbTATHI OCBOEHUSI OCHOBHOM
MIPOBEPSIEMOTO 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOT'O 00111€TO 00pa30BaHUs
pe3yJbrara
1 [1o Teme: «IlepBoHaYaIbHBIE XUMUYECKUE TIOHITHS
1.1 pacKpbpIBaTh CMBICII OCHOBHBIX XHMMHYECKUX IIOHATHUWA: aToM,

MOJIEKYJIa, XMMHYECKHUH D3JIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE
BEILIECTBO, CMeCh (OAHOPOJHAs M HEOJHOPOJHAs), BAJEHTHOCTD,
OTHOCUTEJIbHAST aTOMHAas M MOJEKYJsIpHas Macca, KOJUYECTBO
BEI[ECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas JOJS XHUMHYECKOTO
DJIEMEHTa B COCAMHCHUH, MOJIAPHBIN O00BEM, XMMHUYECKAs pPEaKIlus,
Kiaccuukanus — peakiuil:  peakliMu  COCIWHEHHUS,  pPEeaKIuH
pa3noXKeHus, peakuuu 3aMellIeHMS, peakiuu oOMeHa,
9K30- W JHAOTEPMHUYECKHE DPEAKIMH, TEeTuioBOM 3¢ EKT peakiiuw,
pacTBOp, MaccoBasl J0Jisl BewecTBa (MPOLEHTHAs KOHIIEHTpAIs)
B pacTBOpeE

1.2 WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMUMHYECKUX TOHSATHN
Y IPUMEHATH 3TH MTOHATHS IPU ONMCAHUM BELIECTB U UX ITPEBPAILLICHUI

1.3 UCIIOJI30BaTh XUMHUYECKYIO CUMBOJIMKY JJISI COCTaBJICHHUS (POpMYJ
BEIIECTB U YPABHEHUN XMMUYECKUX PEAKIIAMN

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

1.5 ONMpeNeiaTh BAJICHTHOCTh AaTOMOB  JJIEMEHTOB B  OHMHApHBIX
COEIMHEHU X
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1.6

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

1.7

BBIYUCIIATH OTHOCHUTCIIBHYIO MOJICKYJIPHYIO WU MOJEIPHYIO MACCHI
BCIIICCTB

1.8

BBIYUCIISITH MAaCCOBYIO JIOIO XMMHUYECKOI0 dJIEMEHTa 10 (GopmyJie
COCIMHCHMUS,

1.9

BBIYUCIIATE MACCOBYIO JOJIFO BCUICCTBA B paCTBOPC

1.10

MPUMEHSTH €CTECTBEHHO-HAYUYHBIE METO/IbI TO3HAHUS — HAOJIIOJICHHUE,
U3MEpEHNE, MOJIETUPOBAHUE, SKCIIEPUMEHT (PEabHbIM U MBICIICHHBIH )

[To Teme: «Baxueiimme npeacTaBuTENI HEOPraHUUYECKUX BEILIECTBY

2.1

pacKpbsIBaTh CMBICI OCHOBHBIX XUMHWYCCKUX TTOHSITHM: OKCH I, KHCJIOTAa,
OCHOBAHHC, COJIb

2.2

OIIPENEIATh NMPUHAIIEKHOCTh BEIECTB K ONPEACIIEHHOMY KJIaccy
COEIMHEHUI 10 hopmMyIam

2.3

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

24

XapaKTepu30BaTh (OMUCHIBATh) 00IIME XUMHUUECKUE CBOMCTBA BEIIECTB
pPa3IMYHBIX  KJIACCOB, TMOATBEpXKJasl  OMNMCAHWE  NPUMEpAMU
MOJIEKYJISIPHBIX YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX pEaKIUi

2.5

IIPOTrHO3UPOBATH CBOMCTBA BCIICCTB B 3aBHCHUMOCTH OT HX
Ka4C€CTBCHHOI'O COCTaBa, BO3MOXHOCTH HPOTCKAHUA XHUMHUCCKUX
HpCBpaH_IeHI/Iﬁ B Pa3JIMYHBIX YCIIOBHUAX

2.6

CIENOBAaTh  MpABUJAM  IOJB30BAHUS  XMUMHUYECKOM  MOCYIIOU
U J1abopaTOpHBIM OOOPYJOBAaHUEM, a TaKXKe MpaBUiIaM OOpaleHus
C BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIUSIMU TIO BBIMOJTHEHUIO
71a00paTOPHBIX XUMHUYECKHX OIBITOB IO TOJYYCHHUIO U COOMPAHUIO
ra3oo0pa3HbIX BEIIECTB (BOAOPOJA M KHCIOPOJA), MPUTOTOBICHUIO
pacTBOPOB C OMNPEACICHHOM MacCOBOM JOJIEM PacCTBOPEHHOIO
BEILIECTBA, IUIAHUPOBATh U MPOBOJUTH XUMHUYECKHE SKCIEPUMEHTHI
MO0 pPacro3HaBaHUIO PACTBOPOB IIEJIOYEH U KHUCIOT C TOMOIIbIO
WHIUKATOPOB (JaKkMyc, peHon(TalenH, METUIIOPAHK U IPYTHE)

2.7

IMPOBOJUTD PACUCTHI 110 YPABHCHHIO XUMHYECKOM PCaKuu

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

3.1

PACKpPLIBATb CMBICII OCHOBHBIX XHMHNYCCKHX MOHSTHM: AApPO aroma,

AIIGKTPOHHBIA CIIOW aTromMa, aTOMHAas OpOUTallb, paJAUyC aToMma,
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XUMHUUYCCKas CBA3b, IOJsIpHAs M HCIOJIAPpHAs KOBAJICHTHAA CBA3b,
QJICKTPOOTPHULATCIIBHOCTb, HOHHAA CBs3b, HOH, KA4TWOH, d4dHHWOH,
CTCIICHb OKUCJICHUA

3.2

KJ'IaCCI/I(bI/IHHpOBaTB XUMHUYCCKHUC 3JICMCHTDBI

33

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

34

packpsiBath cmbich Ilepuommnueckoro 3akona J[.M. Menneneesa:
JIEMOHCTPUPOBATh NOHUMAHUE MTEPUOINYECKON 3aBUCUMOCTH CBOVICTB
XMMHYECKHX 3JIEMEHTOB OT UX MOJIoKeHud B [lepruoanueckon cucreme

3.5

COOTHOCUTh  O0O3HA4YEeHHS, KOTOpPhIE HMEIOTCI B  TalnMIle
«Ilepuonmyeckas cucTemMa XUMHUYECKUX AIIEMEHTOB
.. MenneneeBa» C YHUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHUS
aTOMOB XMUMHYECKUX DJIEMEHTOB (COCTaB U 3apsjl siapa, 0011ee Yucio
AJIEKTPOHOB U paCTpe/IeTICHUE UX 10 JIEKTPOHHBIM CJIOSIM)

3.6

OMpENENATh  CTENEeHb  OKHUCICHUS  JJIEMEHTOB B  OMHApHBIX
COCTMHEHUIX

3.7

OIIpCACIIATE BHI XUMHMYECKOM CBS3HU (KOB&HCHTHEUI )51 HOHH&H)
B HCOPTaHNMYCCKHUX COCINMHCHUAX

IIpoBepsieMble 3J1eMEHTbI COAEPKAHUS

Kon [IpoBepsieMblIid AIEMEHT COAEPKAHUS
| [TepBoHauabHBIE XUMUYECKUE TTOHSATHS

1.1 [IpeameT xumuu. Posib XMMHUM B )KM3HH YEJIOBEKA. XUMUS B CUCTEME HAYK.
Tena n BemecTBa. GU3NYECKHUE CBOWCTBA BEUIECTB. ATPETaTHOE COCTOSIHUE
BEILIECTB

1.2 IlonaTe 0 MeTOoAax NO3HAHMSA B XMMHUHU. UMCTBIE BEIIECTBA U CMECH.
CrnocoOsI pazeneHust cMeceit

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

1.4 Xumuueckas (opmyna. BajaeHTHOCTP aTOMOB XUMHUYECKUX DJIEMEHTOB.

3aKOH MOCTOSHCTBA COCTaBa BCHICCTB. OTHOcHTEeNbHAs aTOMHAas Macca.
OTtHOCHUTENbHAS MOJICKYJSIpHAsA Macca. Maccosas JO0JIsI XHUMHYCCKOI'O
DJICMCHTA B COCAMHCHHUH
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1.5

Komungectso BemecTsa. Mousb. MossipHas Macca. B3auMoCBsI3b KOJIMUECTBA,
MacChl ¥ YHUCJIAa CTPYKTYpPHBIX €IMHUI] BemecTBa. PacueTsl mo dopmymnam
XUMHAYECKUX COCTUHEHUN

1.6

duznyeckre U XUMUICCKUE SIBIICHUS. XUMHUECKasi PEaKIUs U €€ MPU3HAKHY.
3aKOH  COXpaHEHHS  MacChl  BEIIECTB. XUMHUYECKHE  ypaBHEHUS.
Knaccudukanus XuMUYeCcKUx peaknui  (COeOUHEHUs, Pa3IoKEHUs,
3aMelIeHus, 0OMeHa)

1.7

XUMUYECKUMN OJKCHEPUMEHT: 3HAKOMCTBO C XUMHYECKOM IIOCYAOM,
C nmnpaBwiaMud pabOTel B JIaDOpaTopuu W TOpHEMaMu OOpalleHus
c J1abopaTOpHbIM OOOPYAOBAHHWEM, HM3YyUYEHUE U OIHCAHUE (PUINYECKUX
CBOMCTB 00pa3I[0B HEOPraHMYECKUX BEIIECTB, HAOMIOACHUE (PU3MUECKUX
(nnaBneHUE BOCKa, TasHUE JIbJla, PACTHpAHHME caxapa B CTYIKE, KUIIEHUE
U KOHJIEHCAIsl BOJbI) M XUMHYECKMX (TOpEHHE CBEYH, NPOKaIUBAHHUE
MEIHOM TPOBOJIOKH, B3aUMOJACHCTBHE MeJa C KHUCIOTON) SBJICHUH,
HaOJIIOJICHNE U OINKCAHUE IMPU3HAKOB NPOTEKAHUS XUMUYECKUX PEAKIHI
(pa3noxeHue caxapa, B3aUMOJICHCTBUE CEPHOI KUCIIOTHI C XJIOPUIOM Oapus,
paznoxenue tuapokcuaa meau (II) mpu HarpeBaHuu, B3aUMOJICHCTBUE
xene3a ¢ pactBopoM coiau meau (II), usyuenume crnocoGoB pasneneHus
cMmecel (C MTOMOUIBI0 MarHuTa, GUIbTPOBAHKE, BhIAPUBAHUE, JUCTUILISALINSL,
xpomatorpadus), IpOBEACHUE OYUCTKH IMOBAPEHHOW COJIM, HaOIIO/IEHUE
U OIMCaHUE pe3yJbTAaTOB MPOBEACHUS ONbITA, WIUTHOCTPUPYIOLIETO 3aKOH
COXpaHEHUsI MaCChl, CO3/IaHNE MOJEINIE MOJIEKYJI (IIapOCTEPIKHEBBIX )

Baxueimme npeacTaBuTEIN HEOPraHUYECKUX BELIECTB

2.1

Boznyx — cmech razos. CocraB Bo3nyxa. Kucinopon — aneMeHT U mpocToe
BemecTBo. Haxoxkaenue kucimopoaa B mpupoe, GU3ndecKne 1 XUMAYECKUC
cBoiicTBa (peakiuu ropenus). Oxcuapl. [Ipumenenue kucnopoa. Crocoob
MOJIYYCHHUST KHUCTIOpOoaa B JabopaTOpuu M MPOMBIIIICHHOCTH. KpyroBopor
Kuciopoza B mpupoae. O30H — aJuTOTponHas MOAU(PUKALIMS KUCIOPOIa

2.2

TernoBo#t 3pdexT XuMUYecKor peakiuud, TEPMOXUMHUYECKHE YpaBHEHMUS,
9K30- U SHJIOTEPMUYECKHUE peakluu. TOIIMBO: Yroyib U METaH. 3arpsi3HeHHE
BO3/lyXa, YCUJICHHE MapHUKOBOTO 3 PeKTa, pa3pylieHue 030HOBOTO CIIOS

23

Bogopon — »nemeHT M mpoctoe BemiecTBO. HaxokaeHwe Bomopona
B IIpupojie, (GU3NUYSCKUE U XUMHUUYSCKUE CBOMCTBA, IPUMCHEHHE, CIIOCOOBI
nosydeHus. Kucinotsl u conu

24

Mousipablit 00beM ra30B. PacdyeTsl 1o XUMHUYECKUM ypaBHEHUSIM

2.5

dusnyeckue CBoWCTBa BOAbl. Boma kak pacTtBoputTelb. PacTBOpHI.
HacepilieHHble W HEHACHIIIEHHBIE PACTBOPBL. PacTBOpHUMOCTH BEILIECTB
B BoJIe. MaccoBas J10J1s1 BEILIECTBA B paCTBOPE. XUMUYECKHE CBOMCTBA BO/IBI.
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OcHoBaHus. Posib pacTBOPOB B IPUPOJAE U B KU3HU yesioBeka. Kpyrosopor
BOABl B MpHUpOAE. 3arpsA3HEHUE NPHUPOAHBIX BoJA. OXpaHa M OYHMCTKa
IIPUPOIHBIX BOJ

2.6

Knaccudukanus veopranmdeckux coenunennii. Oxcuanl. Knaccudukarms
OKCHJIOB: coJieoOpa3yromue (OCHOBHBIC, KHCIOTHBIE, aM(OTEpHBIE)
u  HecoleoOpasyromue. Homenkmarypa  okcugoB.  Duszumyeckue
U XUMHUYECKHE CBOMCTBA OKcUI0B. [lomyueHrne okcuaoB

2.7

OcnoBanusa. Knaccudukainus OCHOBaHHW: IIETOYM W HEPACTBOPUMBIS
ocHoBaHus. Homenkiarypa ocHoBaHuidl. DPU3NYECKHME U XUMHUYECKHE
CBOMCTBA OCHOBaHUM. [ lonyyeHne oCHOBaHUI

2.8

Kucnorel. Knaccudukanus kucimor. Homenknatypa kucior. dusnueckue
1 XUMHYECKHE cBoiicTBa KucioT. P aktusnoctu metaiuioB H.H. bekerosa.
[TonydeHnue KucioT

29

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

2.10

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

2.11

XAMUYECKUM OKCIIEPUMEHT: KA4ECTBEHHOE OIPEACICHUE COIEPKAHUS
KHUCIIOpOJia B BO3/yXe, MOTyYeHUe, coOUpaHue, paclio3HaBaHUe U U3yUCHUE
CBOWCTB KHUCIIOPOAa, HaOJII0ICHHE B3aUMOJICHUCTBUSA BELIECTB
C KHUCJIOpPOJOM H YCIIOBHSI BO3HUKHOBEHHUS W MPEKpalICHUs TOpPEHUs
(mo>kapa), o3HAKOMJICHHE C O0Opa3llaMyd OKCHJIOB M OMUCAHUE MX CBOWCTB,
MOJIy4eHHEe, COOMpaHHe, paclio3HaBaHUE W W3Y4YEHUE CBOWCTB BOJOpOA
(ropenue), B3aumozeiicteue Bogopoaa ¢ okcuaoMm menu (II) (Bo3zmoxkHO
WCIOJB30BaHME BHJACOMATEPHUANIOB), HAOMIOJCHUE OOpa3loB BEIIECTB
KOJINYECTBOM 1 MOJIb, UCCIIEIOBAHNE OCOOCHHOCTEN pacTBOPEHUS BEILIECTB
c pa3InuHON PacTBOPUMOCTHIO, MIPUTOTOBJICHHE pacTBOpPOB
C  ONpPENEICHHOM  MAacCOBOM  JOJ€H  PaCTBOPEHHOrO  BEILECTBA,
B3aMMOJEHCTBUE BOJIbI C MeTa/ulaMd (HaTpUeM M KajibllieM) (BO3MOXKHO
WCIIOJB30BaHUE BHUICOMATEPHUANIOB), OMNPEACICHUE PACTBOPOB KHUCIOT
M IeNoYell C TOMOIIBI0 HMHAWKATOPOB, HCCJIEAOBaHHE OO0pa3IoB
HEOPTaHWYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOJIONCHHE WU3MECHEHUS
OKpacKM HWHJMKATOPOB B pPacTBOpax KHUCJIOT M IIEJI0Yei, H3y4YeHHE
B3auMoiericTBusl okcuaa meau (II) ¢ pacTBOpoM CepHOM KUCIOThI, KUCIOT
C METa/UlaMH, peakIuil HeUTpalu3aliy, TOJydeHHE HEPaCTBOPUMBIX
OCHOBAHHWM, BBITECHEHHE OJHOI0 METajla JIPYTMM H3 pacTBopa COJIH,
pelieHne SKCIEPUMEHTANbHBIX 3a7ad 1Mo TeMe «BakHeime Kiacchl
HEOPTaHUYECKUX COETUHEHUI
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[lepuonunueckuii 3akoH u Ileproauyeckas cucreMa XMMHUYECKUX 3JIEMEHTOB
J.1. MenpneneeBa. CtpoeHue aToMOB. XUMHU4YECKasl CBsi3b. OKUCIUTEIBHO-
BOCCTAaHOBUTEJIBHBIE PEAKIINU

3.1

[lepBbie TOMBITKM KIAcCU(PHUKAIMA XUMHUYECKHX dJeMeHTOB. [loHsTHE
O Tpymnmax CXOJHBIX OJJIEMEHTOB (IIEJIOYHbIE M MIEIOYHO3EMEIIbHBIC
METAJJIbI, TaJOT€Hbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpPbIE 00pa3yloT
aM(pOTEPHBIC OKCUIBI U THAPOKCHUIBI

3.2

Ilepnognyeckuit 3akoH. [leproanueckas cucteMa XUMUYECKUX JJIEMEHTOB
J.1. MenneneeBa. KopoTkomepuomHas u IIMHHONEpHOIHAS (HOPMBI
Ilepuonnyeckoilt cucreMbl xumudeckux sieMeHToB J[.MI. Mennaeneena.
[leproner u rpynnsl. GU3HUECKUN CMBICI HOPAIKOBOTO HOMEPA, HOMEPOB
[IEPUOJA U TPYIIIBI DJIEMEHTA

33

Crpoenne atromoB. CocTaB aTOMHBIX siaep. M3oTonbl. DnekTponsl. CTpoeHue
AJEKTPOHHBIX 000JI0YEK aTOMOB TEpBbIX 20 XHWMHYECKHUX 3JIEMEHTOB
Ilepuomnueckonn  cucrembr .M.  MengeneeBa.  XapakTepuCTUKa
XMMHUYECKOTO 3JIEMEHTA MO €ro mnojioxeHuto B lleproanueckoin cucreme
JI.1. MennaeneeBa

34

3aKOHOMEpPHOCTU HU3MEHEHHUs pajuyca aTOMOB XHUMHUYECKHX 3JIEMEHTOB,
METALTMYECKUX U HEMETAJUIMYECKUX CBOICTB IO TpynnaM U TMEpuojaam.
3nauenne Ilepuommueckoro 3akoHa u llepuognyueckol  CHCTEMBI
XMMHUYECKUX 3JIEMEHTOB JUISI pa3BUTHsI Hayku U npaktuku. [[.1. Mennenees
— YUYEHBIN U TpakIaHUH

3.5

Xumuyeckasi cBsi3b. KoBasieHTHast (MOJISIpHAsE W HETOJSIpHAsI) CBSI3b.
DIIEKTPOOTPULIATETBHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAas CBs3b

3.6

Crenenp OKHUCJICHHAI. OKHCIUTENHHO-BOCCTAHOBUTEILHBIC pPCaKIuu.
HpOHCCCI)I OKHCJICHHMS M BOCCTAaHOBJICHUS. OKHCIIMTENN U BOCCTAHOBUTEIIN

3.7

XVWMHUUYECKHIN DKCIEPUMEHT: HW3y4YeHHue oO0pas3loB BEIIECTB METaIOB
Y HEMETAJUIOB, B3AaUMOJCUCTBUE TUAPOKCHIA [IUHKA C PACTBOPAMU KHUCIJIOT
U 1IeJ0Yei, TMPOBEACHUE OIBITOB, WUIIOCTPUPYIOIUX  MPUMEPHI
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ peakiuuid  (ropeHue,  peakuuu
Pa3JIOKEHUSI, COCTUHEHMUS )
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9 KVIACC

IIpoBepsiemble TpeOOBaHUSA K pPe3yJbTaTaM OCBOCHHS OCHOBHOI 00pa3oBaTe/IbHOM

NPOrpaMMbIl

Kox
MIPOBEPSIEMOTO
pe3ynbTara

[IpoBepsiemble IPEAMETHBIE PE3YIbTAThl OCBOEHUSI OCHOBHOM
o0pa30BaTeNbHOM IPOrpaMMBbl OCHOBHOT'O OOIIETO 00pa30BaHMUs

1

ITo Teme: ((B@HIGCTBO U XUMHUUYCCKasA pCaKus»

1.1

pacKpbIBaTh CMBICT OCHOBHBIX XHWMHUYECKHX [MOHSATUH: pacTBOD,
AIEKTPOJIUTHI, HEIEKTPOIUTHI, SIEKTPOIUTHYECKAS TUCCOIHAIUS,
peakiuu MOHHOTO OOMEHAa, KaTaJu3aTop, XMMUYECKOE PaBHOBECHE,
oOpaTumMble u HeoOpaTUMBbIE peaxkuuu, OKHCJIUTEIIBHO-
BOCCTAHOBUTEIBHBIE  PEAKIMH, OKUCIUTEIb, BOCCTAHOBUTEIND,
OKUCJIEHME M  BOCCTAHOBJIEHHUE, AJUIOTPONHS, aM(pPOTEPHOCTb,
XUMHUYECKass CBsI3b (KOBAJICHTHAsl, HMOHHAs, MeETaJLUTUHYecKas),
KpUCTAJUTNYECKAsl PEUIETKA, CILIABbl, CKOPOCTh XUMHUECKON PeaKkIu

1.2

HIUTIIOCTPUPOBATL B3daWMMOCBA3b OCHOBHBIX XHMMHYCCKHUX MOHSITHI
U IIPUMCHATD 5THU IOHATHA IIPU OIIMCAHNH BCUICCTB U UX HpeBpaIHCHI/If/'I

1.3

COCTaBJISITh YPABHEHUS JJIEKTPOJUTHYECKOW OUCCOLMALIAN KHUCIIOT,
LIEJIOYEN M COJICH, MOJIHBIE M COKPAILICHHBIE YPAaBHEHHS PEaKLIHM
MOHHOTO OOMeHa

1.4

PacKpbIBaTh CYIIHOCTh OKHUCJIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIHIMA
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OallaHCa ATUX PEaKIIHiA

1.5

IIPOBOJIUTH PACYETHI [0 YPABHEHUIO XUMUYECKOU PEAKLUU

IIo Temam: «Hemerarmuiel 1 uX coeauHeHUs» W «MeTaluibl U UX
COCJTUHECHUS

2.1

XapaKTEpHU30BaTh (OMUCHIBATh) OOIIME U CIEU(PUIECKUE XUMUYECKUE
CBOMCTBA MPOCTBIX M CJOXHBIX BEIIECTB, MOJATBEPXKAAsl OMHCAHHE
IPUMEPAMH MOJIEKYJISIPHBIX U MOHHBIX YPABHEHHI COOTBETCTBYIOIUX
XAMHUYECKUX PEAKINN

2.2

COCTaBJIATb YPABHCHUSA peaKHI/If/‘I, MOATBCPKIAOIMIUX CYIICCTBOBAHHUC
FeHETUYECKON CBSI3U MCKY BCUICCTBAMHU PA3JIMYHBIX KJIAaCCOB

23

MPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX CTPOECHUS,
BO3MOKHOCTH MPOTEKAHUSI XUMHUUYECKUX MPEBPAIICHUN B PA3JIMYHBIX
YCIHOBUSX

24

ClIel0BaTh  IPaBWIAM  MOJIb30BAHHWS ~ XUMHUYECKOM  IOCYAOU
U 1abopaTopHbIM 000PYJOBaHMEM, a TaKKe MpaBWIaM OOpallleHus
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C BEIIECTBAMH B COOTBETCTBHHM C HHCTPYKIHMSMH TIO BBITIOJTHEHHIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TIOJYYCHHIO U COOMPAHHIO
ra3000pa3HbBIX BEMIECTB (AMMHAKa U YTIECKHUCIOTO Ta3a)

2.5

NPOBOJNTH PEAKIMH, ITOATBEPIKIAAIOIINEG KAYCCTBCHHBIH COCTaB
pa3IMYHBIX BEUICCTB: pacClO3HABaTh OMBITHBIM IIYTEM XJIOPH-,
Opomua-, womua-, KapOoHaT-, ¢ocdar-, CcuUIUKar-, Ccyibdar-,
THJIPOKCHU/I-UOHBI, KATHOHBI aMMOHHMSI, HOHBI M3YYCHHBIX METAJLIOB,
NPUCYTCTBYIOIIUE B BOJAHBIX PACTBOPAX HEOPTAaHUYECKUX BEIICCTB

[1o Teme: «XuMHsI 1 OKpYKAIOIIAs CPEIay

3.1

PaCKpbIBaTh CMBICI OCHOBHBIX XuMu4yeckux nonsatuu: 111K Bemecrna;
KOppO3Us METAJUIOB

3.2

MIPUMEHATh OCHOBHBIE OIEPAMU MBICIUTEIBHON JEATEIBHOCTH —
aHalIM3 W CHUHTE3, CpaBHEHHE, OO0OOIIECHUE, CHUCTEMaTU3alINIO,
BBISIBJICHUE IPUYUHHO-CIICCTBEHHBIX CBSI3€U — ISl U3YUYEHUsI CBOMCTB
BEIIECTB M XUMHUUYECKHX PEAKIHHI; €CTECTBEHHO-HAYYHBIE METObI
MO3HAHUS — HAaOJIIOJICHUE, U3MEPEHUE, MOJICIMPOBAHUE, DKCIIEPUMEHT
(peasibHBINA U MBICIICHHBIN )

IIpoBepsieMble 3J1eMEHTHI COACPKAHUS

Kon

[IpoBepsieMblii 3IEMEHT COJICPKAHUS

1

BemectBo n xumunueckas peakuus. [loBropenne

1.1

Ilepnonnueckuii 3akoH. [lepuonnyeckas cucremMa XMMHYECKUX 3JIEMEHTOB
.. MengeneeBa. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B HW3MEHEHHH
CBOMCTB XMMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX NMEPUOJOB, KA, KaJbLUs
U HUX COCIUHCHHMM B COOTBETCTBUM C IIOJIOXKCHHUEM DJIEMEHTOB
B [leproanueckor cucreMe u CTpPOCHUEM UX aTOMOB

1.2

CrpoeHune BeliecTBa: BUIbl XMMHUYECKOM CBSI3U. THIIBI KPUCTAJUIMYECKUX
pPELIETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUMNA KPUCTAIIMYECKOU
pelieTKn W BUJA XUMH4Yeckoi cBsizu. Kiaccudukauuss ¥ HOMEHKIATypa
HEOPraHUYECKUX BeIIeCTB (MEXAYHAPOIHASI U TPUBHAJIbHAS ). XUMUYECKUE
CBONMCTBA BEILECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJIACCAM HEOPTraHUYECKUX
COEIMHEHN, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BELIECTB

1.3

Knaccudukanuss XUMHUYECKMX pEakluil MO0 pa3IMuyHbIM  IPU3HAKAM
(o 4MClly U COCTaBy YyYacCTBYIOIIMX B PEAKIMH BEIIECTB, MO TETIOBOMY
ahdexTy, 0 U3MEHEHUIO CTETNEHEH OKHUCICHUS XHUMHYECKUX AJIIEMEHTOB,
no oOpaTUMOCTH, TIO0 YHYACTHIO KaTajau3aTropa). JK30- U IHIAOTEPMUUYECKUE
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peaxiuu, TepMOXUMHUUECKHe ypaBHeHUs. [[oHATHE 0 CKOPOCTH XUMUIECKOU
peaKIyu

14

[TonsiTHe 06 0OPAaTUMBIX U HEOOPATUMBIX XUMHUYECKUX peakuusax. [lonstue
O TOMOI€HHBIX M TETEPOreHHBIX peakuusax. [IoHATHE O XUMHUYECKOM
paBHOBecHH. DaKTOpPBI, BIMUSIONIME HA CKOPOCTh XMUMHYECKON pEeaKIHH
Y TIOJIOKEHUE XUMHYECKOTO PAaBHOBECHS

1.5

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

1.6

Teopust ANEKTPOITUTUYECKOU JIACCOLUALIUY. DIIEKTPOJIATHI
U HE3JIEKTPOoJauThl. KaTnoHBI, aHMOHBI. MeXaHu3M IUCCOLMAlU BEIIECTB C
Pa3IMYHBIMM BUJIaMHA XUMUYECKOM cBsi3H. Crenenp qucconuanui. CuibHbIE
U ciabble ANeKTPOauThl. Peakium noHHOro oOMeHa. Y CloBHS MPOTEKAHUS
peakuuii MOHHOTO OOMEHa, MOJHbIE M COKpAICHHbIE MOHHBIE YpPaBHEHUS
peaknuii. CBOWMCTBA KHUCIIOT, OCHOBAaHUW M COJIEH B CBETE INMPEACTABICHUN
00 3NEeKTPOJUTHYECKON nucconuanuu. KauyecTBeHHbIE peaKUuu Ha HOHBI.
[TonsATHE O THAPOIN3E COJIEN

1.7

XVMMHUUYECKHUI SKCIIEPUMEHT: 03HAKOMIICHHE C MOJIETISIMUA KPUCTATUNTMYECKUX
pelIeTOK HEOPraHWYECKUX BEIECTB — METAUIOB M HEeMeTaUoB (rpadura
M alMasza), CJIOXKHBIX BEIIECTB (XJOpuAa HATpusi); HCCIECIOBAHUE
3aBUCUMOCTH CKOPOCTH XMMHUYECKOM PEaKIMi OT BO3JACHCTBUS Pa3TUUHBIX
(GakTOpOB; HCCIEIOBAHUE DJIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB,
mpoliecca  JUCCOIMAIIMM  KUCJIOT, IIeJoYel u  cosieil  (BO3MOXKHO
HCTIOJIb30BaHUE BUJIEOMATEPHUAIIOB); MIPOBE/ICHUE OTIBITOB,
WUTIOCTPUPYIOLIUX TIPU3HAKU TMPOTEKaHUs peakuid HOHHOro OOMEHa
(oOpa3zoBanue ocajaka, BBIIACICHHE Tras3a, oOpa3oBaHHE BOJBI); OIBITOB,
WUTIOCTPUPYIOUIUX TPUMEPHI OKUCIUTEIHHO-BOCCTAHOBUTEIIBHBIX PEaKIINi
(ropeHue,  peakiuu  Pa3NOKEHHs, COCIUHEHMs);  paclO3HaBaHUE
HEOPTaHWYECKUX BEIIECTB C MOMOIIBI0 KaUeCTBEHHBIX PEAKIIM HA WOHBI;
pelIeHne SKCIePUMEHTAIBHBIX 3a/1a4

HewmeTtamne u nx COCANHCHUA

2.1

OO6mrast xapakTepucTuka TrajoreHoB. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTeneHu OKucieHus. CTpoeHue U (PU3MYECKHUE CBONCTBA
MPOCTHIX BELIECTB — raJION€HOB. XMMHUUYECKHE CBOMCTBA HA IIPUMEPE XJIOpa
(B3anMOJIeHCTBHE C METaJUIAMH, HEMETAJNIAMU, 11IeJI04aMH ). XIJIOPOBOAOPO/I.
ConsiHag KHCIIOTa, XWMHWYECKHME CBOWMCTBA, MOJIy4YEHHE, NPUMEHEHHUE.
JlelicTBHE XJIOpa M XJIOPOBOJOPOJA HA OPraHU3M 4YejoBeKa. BakHeumune
XJIOPUBI U UX HAXOKAECHUE B IPUPOAC
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O6mas xapakrepuctuka 3iaemMeHToB VIA-rpynmnbsl. OCOOEHHOCTH CTpOeHUs
aTOMOB, XapakTepHble CTerneHu okucieHus. CTpoeHne u (puuUecKue
CBOWCTBA IMPOCTBIX BEHIECTB — KUCIOPOJAa U CEpbl. AJUIOTPOIHBIE
MOAU(PUKALIUA KHUCTOpoAda W cepbl. XHUMHYECKHE CBOWCTBA CEPBHI.
CepoBomopoJi, cTpoeHue, puznyeckue U XUMHUUECKHe CBOMCTBA. OKCHIbI
cepbl Kak MPEACTABUTENM KHCIOTHBIX OKCHIOB. CepHas KHCIOTa,
¢usnyeckue U XUMHUYECKUE CBOMCTBA (00IIME Kak MpeACTaBUTENs Kiacca
KUCIOT U crnenuduueckue). XUMUUYECKUE PEaKIUM, JIekKallue B OCHOBE
IIPOMBIIIIEHHOTO Croco0a MOMy4deHUs: CepHOM KucioThl. [IpumeHeHue.
Conn cepHOM KHCIOTBI, KAauye€CTBEHHas peakUus Ha CyJb(aT-uOH.
Haxoxnenue cepsl U ee COeIMHEHUI B TpUpoAe. XUMHUECKOE 3arpsA3HCHUE
OKPYXaIOILEH CpeJibl COEAMHEHUSIMU cepbl (KUCIOTHBIE T0XKAH, 3arPSI3HEHNE
BO3/yXa U BOJOEMOB), CIOCOOBI €ro MPeJOTBPAIICHUS

23

OO0mias xapakTepucTHKa 3J1eMEeHTOB VA-rpynnbl. OcOOEHHOCTH CTPOEHUs
aTOMOB, XapakTEpHbIC CTEIEHU OKUCIEHUSA. A30T, paclpOCTPAHECHUE
B IpuUpoje, (Pu3ndyeckue U Xumuueckue cpoiicTBa. KpyroBopor azora
B IIpUpO/ie. AMMHUAK, €T0 (PU3NYECKUE U XUMHUYECKHUE CBOMCTBA, IIOJyYEHHUE
u npuMeHeHue. Conu aMMOHUS, UX (PU3HYECKHE U XUMHUYECKUE CBOMCTBA,
npuMeHeHue. KauecTBeHHas peakiys Ha MOHbl aMMOHUS. A30THas! KUCIIOTa,
ee TMoiydyeHue, (QU3NYECKHEe U XUMHUYECKHEe CBOMCTBa (00IIue Kak
OpeacTaBUTeNd Kiacca KUCIOT U crenuduyeckue). Vcnonb3zoBaHue
HUTPAaTOB M COJIEH aMMOHHMSI B KadeCTBE MHHEPAIbHBIX yIOOpEHHIA.
XVWMHUYECKOE 3arpsi3HEHHUE OKpYXaloleld Ccpelapl COCNMHEHHSIMHU a30Ta
(KUCTIOTHBIE AOXKIH, 3arPSI3HEHUE BO3/TyXa, TOUBBI U BOJOEMOB)

24

®ochop, ammorpomHbie  mMoaudukanuu  dochopa,  Dusmyeckue
u xumudeckue cBorctBa. Oxcun ¢ocdopa (V) u docdhopHas Kuciora,
¢u3nueckue W XUMHUYECKHE CBOWCTBa, moiydyeHue. Vcnonb3oBaHue
¢docdaToB B KauecTBE MUHEPATBHBIX yI0OpEHUI

2.5

O6mras xapakrepuctuka saemMeHToB [VA-rpynmbl. OcOOEHHOCTH CTPOCHUS
aTOMOB, XapakTEepHble CTENEHU OKUCIEHUS. YTIJepoJa, aIOTPOIHbIE
Moau(pUKALIUKA, PaCTIPOCTpaHEHUE B MpUpPOJie, GU3UIECKUE U XUMUUYECKUE
cBoiictBa. Apcop6mus. KpyroBopor yriepoma B mpupoae. OKcumsi
yriaepona, ux (pu3ndeckue U XMMHYECKUE CBOWMCTBA, JIEWCTBHE HA YKUBBHIE
OpraHu3Mbl, TOJIydEHHE W TMPUMEHEHHE. OKOJIOTHYECKHuEe MPpoOJIeMBbl,
CBsI3aHHBIC ¢ okcuaoM yriepoaa (IV); rumoresa rino0aabHOrO MOTETUICHUS
KJIUMaTa; TapHUKOBBIM 3¢ @dexT. VYrompHas KuUCIOTa M €€ COJIM, HX
dusnueckue W XUMHUYECKHE CBOMCTBA, TMOJIYyYEeHHWE U TMPUMEHEHHE.
KauectBenHnast peakmusi Ha KapOoHAT-WOHBI. Mcmonb3oBaHue KapOOHATOB
B OBITY, MEIUIIMHE, TPOMBIIIJIEHHOCTH U CETbCKOM XO35HCTBE
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2.6

[TepBoHaYaTbHBIE TOHATHS 00 OPTAaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriaepoaa (MeTaH, 3TaH, ATHJICH, alleTWICH, 3TaHOJI, TJUIEPHUH, YKCyCHas
kuciora). X coctaB u xumuueckoe crpoeHue. [loHsTue o OHoIoruuecku
BAXKHBIX BEILECTBAX: JXKHUpaX, OelKax, YrjieBoJAaX — W UX POJM B KU3HU
yenoBeka. MarepuaabHOE €AMHCTBO OPraHMYECKMX M HEOPraHWYECKUX
COCIMHEHUU

2.7

Kpemuuii, ero ¢usuueckue © XHMHYCCKHE CBOWCTBA, IOJIyYCHHE
u npuMenenne. CoenuHeHUs KpeMHusI B pupoje. OOmue mpeacTaBacHus
00 okcuae kpemuus (IV) m xpemuueBoiri kuciore. CHIHMKATBI, WX
UCIIOJb30BaHUE B OBITY, MEIUIIMHE, NPOMBIIUICHHOCTH. BakHewnune
CTpPOUTEIIbHbIC ~ MaTepHabl: KepaMHKa, CTEKJIO, IIEMEHT, OCTOH,
xkesne300eroH. [IpoGremblr 0e30mMacHOTO HMCIONIB30BAHUS CTPOUTEIIBHBIX
MaTEPHUAJIOB B IOBCEIHEBHOM YKH3HU

2.8

XUMUYECKHUI SKCIIEPUMEHT: U3yUeHHE 00Pa31[0B HEOPraHUYECKUX BELIECTB,
CBOMCTB COJISIHOM  KHUCJIOTBHI; MPOBEJEHUE KAUYECTBEHHBIX PpPEaKIUI
Ha XJIOPUI-WOHBI U HAOJIOJCHHE MPU3HAKOB HX TMPOTEKAHUS, OTBITHI,
oTpaxawlue (U3NYECKUe W XMMHUYECKHE CBOICTBA TrajOreHOB M HX
COEIMHEHH (BO3MOKHO MCIIOJIb30BaHUE BUIEOMATEPUAIIOB); O3HAKOMJICHHUE
¢ o0Opa3namu XJOpUAOB (TaJlOT€HUI0B); 03HAKOMJIEHHE ¢ 00pa3liaMu Cepbl
U €€ COeAUHEHUsMU (BO3MOKHO HCIIOJIb30BAaHUE BHUIEOMATEPUATIOB);
HaOOJIeHWe  Tpoliecca  OOyIJIMBaHMS — caxapa MOJ  JIEUCTBUEM
KOHLIEHTPUPOBAHHOW CEPHOM KHCJIOTBI, U3YYCHUE XUMHUYECKUX CBOWCTB
pa30aBIEHHON CEpHOM KHUCIOTHI, MPOBEJIECHWE KAUYEeCTBEHHOW peakuuu
Ha cynb(}aT-uoH U HaOJIO/IEHUE NIPU3HAKA €€ MPOTEKaHUs; 03HAKOMIICHUE
¢ usznueckumu cBoMcTBaMU a30Ta, pocdopa u ux coequHEHUM (BO3ZMOKHO
HCIIOJIb30BAaHUE BHUJEOMATEPUaAIOB), 0Opa3lamMu a30THBIX U (HOchHOPHBIX
yoOpeHuil; moysydeHue, cooupaHue, paclo3HaBaHue U MU3yuyeHUE CBOMCTB
aMMUaKa; IpoBeICHHE KaueCTBEHHBIX PEaKlMii Ha MOH aMMOHHUS U docdart-
MOH U U3Yy4YeHUE I[IPU3HAKOB MX IPOTEKaHUs, B3aWUMOJECHCTBUE
KOHIIEHTPUPOBAHHOMW  a30THOM  KHMCJIOTBI C  MEAbI0  (BO3MOXHO
UCIIOJIb30BAaHUE BUAECOMATEPUAIIOB); U3YUEHUE MOJIEIEH KpUCTATUTMUYECKUX
pelieTok anMmasa, rpadura, QysuiepeHa; O3HAKOMJIEHHE C MPOLECCOM
afAcopOIMM  pacTBOPEHHBIX  BELIECTB  AKTUBUPOBAHHBIM  YTIJIEM
U YCTPOWCTBOM NPOTHBOrasa; IOJIy4YeHHE, cOOHMpaHHe, pacro3HABaHHE
Y U3y4YEHHE CBOMCTB YIJIEKHUCIIOT0 ra3a; NpOBEICHNE KAYECTBEHHBIX pEaKIUi
Ha KapOOHAT- M CUJIMKAT-UOHBI M M3yYE€HHUE NPU3HAKOB MX MPOTEKAHUS;
O3HAKOMJIEHUE C MPOAYKLHMEN CHIMKATHOW MPOMBIIIIEHHOCTH; PELICHUE
AKCIIEPUMEHTANIbHBIX 3a7ad 1no Teme «BaxkHeillne HeMeTalibl U HUX
COEJIMHEHUS

MeTaibl U UX COCANHCHUA
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3.1

OO11as XapakTepUCTUKAa XUMHUUECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUH
UX TOJIOKEeHUs B Ilepuonnueckoll CHUCTEME XUMHYECKHUX DJIJIEMEHTOB
HN.M. MenneneeBa u  crpoeHus aromoB. CTpoeHME  METalIOB.
Merammueckass CBsI3b M METAUIMYECKAss KPUCTAJUIMYECKAsl peIIeTKa.
DNEeKTPOXUMHYECKUH PsJl HAIIPSKEHUI METAIIOB

3.2

dusnueckue W XUMHYECKHE CBOMcTBAa MerTauioB. OOmmue crocoObl
nmoyrydeHus: MetauioB. [loHATHE 0 KOPPO3UH METAIOB, OCHOBHBIC CIIOCOOBI
3alIUThI UX OT Koppo3uu. CruiaBbl (CTallb, YYyTYH, AOPATIOMUHUN, OpOH3a)
U UX MPUMEHCHHUE B OBITY ¥ IIPOMBIIIUICHHOCTH

3.3

H.[@JIO‘—IHBIG MCTAJJIBbI. I1IOJIOXKCHHUEC B HepHOI[I/IqCCKOﬁ CUCTCEMEC XMMHNYCCKUX
OJICMCHTOB I[I/I MeHﬂeneeBa; CTPOCHHUC HX AdATOMOB; HAXOXICHHC
B IIpHUPOIC. du3nuecKkue U XMMHUYECKHE CBOMCTBA (Ha IIpuMCPC HATPUA
)51 KaJ'II/IH). OKCI/II[I)I U TUAPOKCUABI HATPUSA U KA. HpI/IMeHeHI/Ie mMCJI0OYHBIX
MCTAJJZIOB N UX COGI[I/IHGHI/II\/'I
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[[lenouyno3eMebHbIE  METAIbl MarHuid M KaJbLiMM: IOJOXKCHHUE
B Ilepuonnueckoil cucreme xumuueckux snemeHTtoB [[.M. Menneneena;
CTPOEHUE UX aTOMOB; HaXOXJCHUE B Ipupoac. PU3NUECKUEC U XUMUUYECKUE
CBOMCTBAa MarHusl W Kaiblus. BakHelinne coenMHEHUs Kaablius (OKCHI,
THUAPOKCHU]I, COJIN). JKeCTKOCTh BOJBI U CIIOCOOBI €€ YCTPaHCHHS

3.5

AmomuHuii: nosiokeHne B Ilepuoguyeckor CHCTEME XMMHUYECKUX
anemeHntoB /[.MI. MeHneneeBa; CTpoeHHE aToMa; HAXOXKICHUE B IPUPOJIE.
®u3znyeckre U XMMUYECKUE CBOMCTBA aIIOMUHUA. AM(OTEpHbIE CBONCTBA
OKCHJIa ¥ TUAPOKCUIA ATFOMUHUSA

3.6

Kenezo: nonoxenne B llepuoanueckori cCUCTEME XUMHUYECKUX SJIEMEHTOB
JI.1. Menzaeneesa; cTpoeHUE aToMa; HaXOXKJICHHE B npupoae. Pusnyeckue
U XMMHYECKHE CBOMCTBA xkene3a. OKcuabl, TMApoKcu bl U conu xenesza (II)
u xxene3a (III), ux cocras, CBONCTBA U MOIyYCHHE

3.7

XVMMHUYECKUI SKCHEPUMEHT: O3HAKOMIIEHHE C o0pa3laMd METaioB
Y CIUTaBOB, UX (PU3NYECKUMH CBOMCTBAMH; U3yUEHUE PE3YJIbTaTOB KOPPO3UU
METAJIOB (BO3MOXKHO HCIIOJB30BAaHUE BHJICOMATEPHAIOB), OCOOCHHOCTEH
B3aUMOJCHCTBUS OKCHJIa KajdbllMsl W HaTpus C BOAOM (BO3MOXKHO
WCIIOJb30BaHUE BUICOMATEPHUATIOB); UCCIEA0BAHUE CBOMCTB KECTKOW BO/IBI;
npolecca TOpeHus XKejne3a B KHUCIOpoAe (BO3MOXKHO HCIHOJIb30BaHUE
BUJICOMATEPUAIIOB); TPU3HAKOB TMPOTEKAHUS KA4YE€CTBEHHBIX peaKIui
Ha WMOHBI (MarHus, Kajablius, allOMUHUS, ITMHKa, Kene3a (II) u xenesza (11I),
meau (II); HaGnrogeHue W omMcaHUE MPOLECCOB OKPALIMBAHUS TJIAMEHU

HMOHaAMHM  HATpHsda, Kajlud W  KaJblUid (BOSMO)KHO HCIIOJIB30BaHUEC
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BHUJICOMATEPHAIIOB); HCCIEIOBaHUE aM(POTEPHBIX CBOWCTB THAPOKCUIIA
QTIOMUHUS Y THAPOKCHAA I[MHKA, PEUICHHWE SKCIEPUMEHTAJbHBIX 3a]a4
1o Teme «BaxkHeliime MeTamibl U UX COSTUHEHUS

XUMHUSI U OKpYXKarolas cpea

4.1

Hosrie MaTCpUuaJibl U TCXHOJIOTHUH. B€HI€CTBa N MaTCpHaJIbl B HOBCC,Z[HeBHOﬁ
’KM3HH YejloBeKa. XUMMUS U 3A0POBLEC. be3omacHoe ucnojib30BaHuE BCIICCTB
N XUMHYCCKHX peaKuHﬁ B 6I>ITy. HCpBaﬂ IMoMOUIb IIPHU XUMHYCCKHUX OKOTaX
" OTPABJICHUAX

4.2

OCHOBBI ~ DKOJIOTUYECKOM TPAMOTHOCTH. XHMHUYECKOE 3arps3HECHHE
okpyxawmieid cpeasl [IJIK. Ponp XuMHM B pEIIEHUH SKOJIOTHYECKHUX
npo6sieM. [TpupoiHbIe HICTOYHUKHU YTJIEBOJAOPOAOB (Yroib, IPUPOIAHBIN Ta3,
He(Th), IPOIYKTHI UX TIEPEPAOOTKH, UX POJIH B OBITY U MPOMBIIIJIEHHOCTH

4.3

XUMHYECKUMN OKCIICPUMCHT: H3YUYCHHUC O6p&3HOB MaTCpUuaIoB (CTCKJIO,
CII'IaBbl MCTAJIJIOB, ITIOJIMMCPHBIC MaTCpI/IaJILI)
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MNEPEYEHBb (KOAUPUKATOP) IPOBEPSEMbBIX TPEBOBAHUI

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

N 3JIEMEHTOB COAEPKAHMUSA 110 XUMHUHN

JI1st mpoBeeHUsT OCHOBHOT'O FOCYJapCTBEHHOT'O 3K3aMeHa 1o xumuH (gaiee — OI'D
0 XHWMHH) HCIOJB3yeTCcs MepedyeHb (KoAU(GUKATOP) IPOBEPSEMbIX TpeOOBaHUI
K pe3yJbTaTaM OCBOCHHSI OCHOBHOW 00pa30BaTENbHOM MPOrpaMMbl OCHOBHOTO OOIIETO
00pa30BaHMsI U AIIEMEHTOB COACPKAHHUSL.

IIpoBepsiemblie Ha OI'D o xumuu TpeOGOBAHUSA K Pe3yIbTATAM OCBOEHMS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOT'0 00111€eT0 00pa30BaHMs

Kon
MIPOBEPSEMOTO
TpeOOBaHUS

[IpoBepsiembie TpeOOBaHMS K IPEAMETHBIM pe3yIbTaTaM 0a30BOr0
YPOBHSI OCBOEHHUSI OCHOBHOM 00pa30BaTENIbHON MTPOTrPaMMBbI
OCHOBHOTO 00111eT0 00pazoBaHus Ha ocHoBe PI'OC

1

IIpencrasienue:

1.1

O TI03HABAEMOCTH SBJICHUWA TPUPOAbI, NOHMMaHUE OOBEKTUBHOMN
3HAYUMOCTH OCHOB XMMHUYECKOW HAyKH KakK 00JacTH COBPEMEHHOTO
€CTECTBO3HAHUS, KOMIIOHEHTa OOIIel KyJbTypbl U MNPAKTHYECKOU
NESTEIIbBHOCTH 4YeJIOBEKa B YCJIOBHUAX COBPEMEHHOTO OOIIECTBA;
MTOHMMAHHUE MECTAa XUMHUH CPEIN APYTUX ECTECTBEHHBIX HAYK

1.2

0 HAayY4YHBIX MCTOJAAX IIO3HAHH:A, B TOM YHUCIIC IKCIICPUMCHTAJIBbHBIX
N TCOPCTHUUCCKUX METOAAX HCCICAOBAHUA BCHICCTB MW H3YUCHUA
XUMHUYCCKHUX peaKuHﬁ; YMCHHC HCIIOJIB30BAaTh MOACIN
JJIA 00BACHECHHS CTPOCHHUS aTOMOB 1 MOJICKYJI

1.3

o chepax npodeccHoHaTBLHON JEATEITBHOCTH, CBA3AHHBIX C XHMHEH
U COBPEMEHHBIMH TEXHOJOTHSMH, OCHOBAHHBIMH Ha JIOCTHIKCHHUSX
XUMHYECKOH HAyKH, YTO IO3BOJUT OOYYalONIMMCS pacCMaTpHBATh
XUMHIO Kak cepy cBoe OymyIei mpodeccuoHalIbHON AeATeIbHOCTH
U clejaTh OCO3HAHHBIM BBHIOOP XMMHH KakK MPOQHIBHOIO MpeaMeTa
IIPU TIEPEX0/ie Ha YPOBEHb CPEAHETO O0IIEro 00pa3oBaHuUs

Brnagenune cucreMol XMMUYECKHX 3HAHUM U YMEHHUE NPUMEHSTH
CHUCTEMY XMMHUUYECKHX 3HAHUHM, KOTOpasi BKJIIOYAECT:

2.1

BAKHEHUIINE XUMHUYECKHE TOHSTUS: XUMHUYECKUH JJIEMEHT, aToM,
MOJIEKYJIA, BEIIECTBO, IPOCTOE U CIIOKHOE BEIIECTBO, OAHOPOJIHAS
U HEOJHOPOJHAs CMECh, OTHOCUTEJIbHBIE aTOMHAasi U MOJIEKYJIsIpHas
MaccChl, KOJIMYECTBO BEIIECTBA, MOJb, MOJSpHAs Macca, MOJSPHBIM
00BeM, OKCHJ, KHCIIOTa, OCHOBAaHUE, COJb (CPeIHssA), XUMUYECKas
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peakuys, peakuuu COEAMHEHMS, PEAKUUU Pa3JIOKEHHs, DPEAKLIUU
3aMENICHMs], peakiu OOMEHa, TemIOBOM 3(P(EeKT peakiuu, 3K30-
U SHJOTEPMUYECKHUE PEAKIIUHU, PACTBOP, MACCOBAsI A0JSI XUMUYECKOTO
AJIIEMEHTA B COEMHEHUH, MacCOBas 10151 ¥ IPOLICHTHAs! KOHLIEHTpaLus
BEIIECTBA B pAcTBOpE, fAJpO aTroMma, DJIEKTPOHHBIM CIOM aroma,
aTOMHasi OpOUTaIIb, PaANYC aTOMAa, BAJIEHTHOCTb, CTENIEHb OKUCIICHUS,
XUMHUYECKast CBSI3b, AIEKTPOOTPUIIATEIILHOCTD, noJisipHas
U HEMOJISIpHAsi KOBaJeHTHasi CBsI3b, MOHHAs CBS3b, METAJUIMYECKas
CBA3b, KPUCTAJUIMYECKAs PEIIETKA (ATOMHAs, MOHHAS, METAJNTINYECKas,
MOJIEKYJIIpHAsi), MOH, KaTUOH, aHHOH, AJIEKTPOJIUT U HEIJIEKTPOJIUT,
AIIEKTPOJIUTUYECKAsT JUCCOLMAIMS, pPEaKIMH HOHHOTO OOMeEHa,
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIbHBIE peakiuu, OKHUCIIUTEINb
U BOCCTAHOBUTEJIb, OKHUCICHHE W BOCCTAHOBJIICHHE, DIIEKTPOJIU3,
XUMHUYECKOE pPABHOBECHE, OOpaTUMblE M HEOOpAaTHMbIE PEAKILIHH,
CKOPOCTh XHUMHYECKON peakuuu, kartamuzarop, IIJIK, xopposus
METaJIOB, CIUIaBbI

2.2

OCHOBOIIOJIAraf0IIMe 3aKOHbl XUMHM: 3aKOH COXpPAHEHUS MACCHI,
nepuoguueckun 3akoH J[.MA. MenneneeBa, 3aKOH MOCTOSHCTBA
COCTaBa, 3aKOH ABOTaapo
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TCOPHUU XUMHHU: dTOMHO-MOJICKYJIAPpHAs TCOPH, TCOpHUA
BHGKTPOJII/ITI/I‘ICCKOﬁ AuCConualmmn

Brnaaenue ocHOBaMy XMMHUYECKOW TPAMOTHOCTH, BKITFOUAIOIIEH

3.1

YMEHUE MPAaBUIIBHO UCIIOJIb30BATh U3YUEHHBIE BEIIECTBA U MaTEPUAIIbI
(B TOM umcie MHHEpajbHble YAOOPEHHS, METAIbl W CIUIABBI,
OPOAYKTHI MEpepadOTKU MPUPOJHBIX HCTOYHUKOB YTJIIEBOJOPOIOB
(yrng, mpupoAHoOro raza, HeTH) B OBITY, CEIbCKOM XO3SMCTBE,
Ha IPOU3BOJCTBE M TOHMMaHUE 3HaYEHUS )KUPOB, OCIIKOB, YTJIEBOJIOB
JUTSl OpraHu3Ma 4esIOBEKa; YMEHHE MPOTHO3UPOBATh BIUSHUE BELIECTB
U XMMHYECKHUX IMPOLIECCOB HA OPraHM3M YEJOBEKAa U OKPYKAIOIIYIO

IMPpHUPOJAHYIO CpCay

3.2

YMEHUE MHTETPUPOBATh XMMUYECKUE 3HAHUSA CO 3HAHMSIMH JPYTUX
y4eOHBIX NMPEAMETOB

33

HaJIM4Yue OIbITa padOThl C Pa3IMYHBIMM UCTOYHUKAMU WH(OpMAIu
no XxumMuu (Hay4yHas U HAYYHO-TIOMYJISIpHAS JMUTEpaTypa, CIOBapH,
CIIPaBOYHUKH, HHTEPHET-PECYPCHI)

34

YMCHHC 0OBEKTUBHO OLICHUBATh I/IH(l)OpMaI_II/IIO O BCOICCTBAX, HX
IIPCBpPAICHUAX n IMPAaKTHYCCKOM IMPUMCHCHHNU u YMCHHC
HCIIOJIB30BaTh €C IJIs1 PCIICHHA y‘-Ie6HO-H03HaBaT€J'II)HBIX 3aJga4d
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Brnanenue ocHOBaMH MOHSTHMHOIO amnmapara M CHMBOJHYECKOIO
A3bIKa XMMHMHU JJI1 COCTaBJIEHMs (POPMYJI HEOPTaHUYECKUX BELIECTB,
YPaBHEHUH  XHMHUYECKUX  PEaKIUil; OCHOBAMHM  XHMHYECKOMU
HoMmeHKIaTypbl (IUPAC u TpuBuanbHOM)

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

6 [IpencraBiieHne 0 MEPUOANYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX
AJIEMEHTOB (paJuyc aToma, 3JIEKTPOOTPULATEIBHOCTb), MPOCTHIX
U CIIOKHBIX BEHIECTB OT IMOJIOKEHUS 3JeMeHTOB B llepuomnueckoit
cucteMe (B MaJIbIX MeproAax U rIaBHBIX MOATPYIINAX) U JIEKTPOHHOTO
CTPOCHUS aToMa

7 YMeHue kiaccuuuupoBarh:

7.1 XAMHUYECKUE AIIEMEHTHI

7.2 HEOPraHUYECKHE BEIIECTBA

7.3 XUMUYECKUE PEAKIIUN

8 YMeHue onpenensiTh:

8.1 BAJICHTHOCTh U CTENEHb OKHUCJIEHUS XMMUYECKHX AJIEMEHTOB, 3apsl
HMOHA

8.2 BHUJI XUMHMYECKOM CBSI3M M THUII KPUCTAUIMYECKOW CTPYKTYPBI
B COCJIMHEHHUSIX

8.3 XapakTep CPebl B BOJHBIX PACTBOPAX BEMIECTB (KHCIIOT, OCHOBAHHI)

8.4 OKHCJIUTEIb U BOCCTAHOBUTEND

9 YMeHue xapakTepu3oBath PU3NUECKHUE U XUMUYECKUE CBOMCTRA!

9.1 MPOCTBIX BeEMIECTB (KHUCJIOPOJ, O30H, BOJOPOJI, TIpaduT, aamas,
KpeMHuH, azor, ¢ocdhop, cepa, XJIOp, HATPUM, Kaaul, MarHHH,
KaJIbIIUM, ATFOMUHUN, J)KEJI€30)

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

aMMHaK, XJOPOBOJIOPOJ, CEPOBOJOPOJ, OKCHABI M THIAPOKCHUIBI
MetaioB I — ITA rpynn, amomunus, meau (II), muHka, xenesza
(IT'u III), oxcuawt yraepoaa (Il u IV), kpemuus (IV), azota u pochopa
(IIT u V), cepnt (IV u VI), cepuucras, cepHasi, a30TUCTas, a30THasl,
dbocdopHasi, yroiapHasi, KpEMHUEBAsI KUCIOTA U UX COJIH)
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9.3

IMPOTrHO3UPOBATH )41 XapaKTCPHU30BaTh CBOMCTBA BCIICCTB
B 3aBHCHUMOCTH OT HX COCTaBa WM CTPOCHHUA, IIPUMCHCHHC BCIICCTB
B 3aBUCHMMOCTH OT HX CBOﬁCTB, BO3MOKHOCTb IIPOTCKAHHA
XUMHNYCCKUX HpeBpaHIGHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

10 YMeHHe COCTaBIsATh MOJIEKYJISIPHBIE U HOHHBIE YPaBHEHUS PEaKIINA,
B TOM YUCJIE:
10.1 peaxiuii HOHHOro OOMeHa
10.2 OKHCJIMTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIINIA
10.3 WUIIOCTPUPYIOIIUX ~XMMHYECKHE CBOMCTBA W3YYEHHBIX KIIACCOB
(TpyTi) HEOPTraHUYECKUX BEIIECTB
104 MOATBEPKAAIOIINX T€HETHYECKYIO B3aUMOCBSI3b MEX 1Y HUMH
11 YMeHue BEIYUCIATH (IPOBOIUTH PACUETHI):
11.1 OTHOCUTEJIBHYK) MOJEKYJSIPHYIO M MOJSIPHYIO MAacChl BELIECTB,
MacCOBYIO JOJIF0 XUMUYECKOTO AIEMEHTA B COETMHEHNUN
11.2 MAacCCOBYIO JIOJIFO BEIIECTBA B pACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00beM ra3on
114 [0 YpPAaBHEHHSM XUMHUYECKUX PEAKLUHl U HAXOAUTH KOJIMYECTBO
BEIIIECTBA, 00bEM M MacCy peareHTOB WJIH MPOAYKTOB PEAKIIUU
12 Bnanenue (3HaHUE OCHOB):
12.1 OCHOBHBIMH ~ METOJAaMHM  HAay4YHOro TMO3HaHus  (HaOirogeHUe,
U3MEPEHUE, IKCIIEPUMEHT, MOJICJIMPOBAHNE) MIPU U3YUYEHUH BELIECTB
U XUMHUYECKUX SIBIIEHUW; yMeHue chopMynupoBaTh MpodiIeMy
U TIPEJUIOKUTH MYTH €€ PEIICHUS
12.2 O0e3omacHOM paboOThl ¢ XMMUYECKMMHU  BEIIECTBAMHU, XUMHUYECKOMN
MOCY/I0M ¥ TaOOpaTOPHBIM 000PY0BaHUEM
12.3 npaBUJIaMH 0€301MacHOT0 OOpaIeHUs C BEIIECTBAMU, UCTIONb3yEMbIMU
B IMOBCEHEBHOMN JKU3HU, NPABUJIAMU MOBEICHUS B IIEJISIX COCPEIKCHUS
3I0POBbSl U OKPYXKAIOIIEH MNPUPOAHOM Cpelbl; MOHMMAaHUE Bpeaa
(omacHOCTH) BO3JEHUCTBUS HA >KUBBIE OPraHU3MBbI OIPEAEICHHBIX
BEIIIECTB, CIIOCOOOB YMEHBIICHUS] U TPEAOTBPAIICHUS UX BPEIHOTO
BO31EHUCTBUA
13 Hanuuue npakTHyecKuX HaBBIKOB IUIAHUPOBAHUS M OCYIIECTBICHUS

CIeaAyromux XuMHYCCKHUX SKCIICPUMCHTOB!
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13.1

HN3Y4YCHUC U OIIMCAHUC (I)HSI/I‘ICCKI/IX CBOMCTB BCIICCTB, O3HAKOMJICHHUC
C CI)I/I3I/I‘-ICCKI/IMI/I " XUMHWYCCKHUMHU SABJICHUAMU, OIIBITHI,
WIITIOCTPUPYIOIIHC IIPU3HAKHU ITPOTCKAHUA XUMHUYCCKHUX peaKHI/Iﬁ

13.2

M3y4YeHHE CIIOCOO0B pa3/ieieH s cMecen

13.3

MOJy4YeHHE KUCIIOPO/Ia U U3YYEHHE €T0 CBOMCTB; MOJY4Y€HHUE BOJOPOIa
1 U3YYEHHE €r0 CBOMCTB; MOJYYEHUE YTJICKUCIIOrO ra3a U U3y4EeHHE
€ro CBOMCTB; MMOJyYEHHE aMMHAaKa U U3yUYECHUE €r0 CBOWCTB

13.4

NPUTOTOBIICHUE PACTBOPOB C OMPEICIICHHOW MacCOBOW Jojei
pPacTBOPEHHOTO BEIIECCTBA

13.5

IPUMEHEHUE WHIUKAaTOPOB (;makmyca, METHIIOpaHKa
u denondranienHa) s ONpPEeIICHUs] XapaKTepa Cpelibl B pacTBOpax
KHUCIIOT U IIeJIouei

13.6

HCCIIEIOBAHUE M OIMCAaHUE CBOWCTB HEOPraHUYECKUX BEILIECTB
PAa3IMYHBIX KJIACCOB; U3YUYECHHUE B3AUMOICHCTBUS KUCIIOT C METAJLIAMM,
OKCHJAMHU  METAJUIOB, PAacTBOPUMBIMU U  HEPACTBOPHUMBIMU
OCHOBAHUSIMH, COJISIMH; IIOJIYyYEHUE HEPACTBOPHUMBIX OCHOBAHHUI;
BBITECCHEHHE OJHOIO MeETaJUla JAPYTMM U3 PacTBOpa  COJIM;
uccieoBaHne aM@OTEPHBIX CBOMCTB TUJIPOKCHUIIOB aJTIOMHHUS
Y IMHKA

13.7

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

13.8

XUMUYECKAE  OKCIEPUMEHTBI,  WUTIOCTPUPYIONIME  TPU3HAKA
MPOTEKaHUSI PEeaKIMii MOHHOTO OOMEHA; KAa4eCTBEHHBIC pEaKIUu
Ha MPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX MOHBI: XJIOPHUA-, OpOMU-,
wonun-, cynedar-, ¢docdar-, KapOOHAT-, CHIIMKAT-aHUOHBI,
TUAPOKCHJI-MOHBI, KATHOHBI aMMOHUS, MarHus, KaJjabIus, aTFOMAHUS,
xKenesa (2+) u xkenesa (3+), menu (2+), IMHKA

14

YwMeHue:

14.1

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

14.2

YCTAaHaBJIMBATb CBA3HU MCKAY pCaJIbHO Ha6J'IIOI[aeMBIMI/I XUMHUYCCKHUMH
SABJICHUAMM U ITpOoHeCCaMM, IMMPOUCXOAAINNMHA B MAaKpPO- 1 MUKPOMHPC,
OOBSACHATH IIPpUYHHBI MHOFOO6paBI/I}I BCIIIECTB
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IlepeyeHb 3J1eMEeHTOB CO/lepPKAHNS, IPOBEPSIEMbIX HA OCHOBHOM I0Cy/1apCTBEHHOM
IK3aMeHe M0 XMMHUH

Kon

[IpoBepsieMblii 2JIEMEHT COJIepKaHuUs

1

HCpBOHa‘IaJII)Hble XUMHWYCCKHUC ITOHATHA

1.1

Yucteie BeniecTBa U cMecu. CriocoObl pa3ieseHus cMeceit

1.2

ATOMBI M MOJICKYJIBI. Xumnaeckne 3yeMeHThl. CHMBOJIBI XMMHUYECKHX
SJICMCHTOB. HpOCTBIC U CJIO0XXHBIC BCIICCTBA.

1.3

Xumudaeckas: (Gopmysa. BameHTHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB.
CTeneHp OKUCICHUS

14

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

1.5

KonuuectBo BemecTtBa. Mok, MossipHas macca. MoJisipHbIil 00beM ra3oB.
B3anmocBs3p KOJIMYECTBA, MACChI M YKCJIAa CTPYKTYPHBIX €IMHUIL BEIIECTBA

1.6

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

ITepnonnueckuit 3akoH U Ileprnonnueckas cucrema XMMUYECKUX JIEMEHTOB
J.N. MenneneeBa. CTpoeHue aTOMOB

2.1

[lepuonnueckuii 3akoH. [lepuoauueckas cucTeMa XUMHAYECKUX AJIEMEHTOB
J.N. Menneneesa. [lepuoasl u rpynnbl. @U3M4YECKUN CMBICI TTOPSAAKOBOTO
HOMEpPA, HOMEPOB MEPHOJIA U TPYMIIBI AJIEMEHTA

2.2

Crpoenue atomoB. CocTaB aTOMHBIX siiep. M130Tonbl. DnekTpoHbl. CTpoeHHe
ANIEKTPOHHBIX 000J0YEK aTOMOB TEPBBIX 20 XUMHUYECKUX DIEMEHTOB
[Tepnoanueckoit cucremsl .M. Menneneena

23

3aKOHOMEPHOCTH B U3MEHEHHMHM CBOMCTB XMMHUYECKHX 3JIEMEHTOB MEPBBIX
TpeX NIEPUOJIOB, KaJIns, KaJIbIUS (paguyca aTOMOB,
ANEKTPOOTPULIATEIBHOCTH, METAIUNTMYECKUX U HEMETAJUIMYECKUX CBOWCTB) U
UX COCIWHEHUH B COOTBETCTBUM C TMOJIOKEHUEM DJIEMEHTOB B
[leproauyeckoi cucTeMe U CTPOCHUEM UX aTOMOB

Ctpoenue BelecTa

3.1

Xumudeckass cBsi3b. KoBajeHTHass (MOJisipHasT W HEMOJISIpHAs) CBS3b.
DJIEKTPOOTPHUIIATEILPHOCTh  XMMHUYECKUX J3JIeMEHTOB. MoOHHas CBA3b.
MeTtamnnueckast CBA3b
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3.2

Tumnel KpUCTAUIMUYECKUX PEIICTOK (aTOMHAas, WOHHAs, MeETauIMYecKas),
3aBHCUMOCTh CBOMCTB BEILIECTBA OT TUIIA KPUCTATUIMYECKON PEIIETKU U BH1A
XUMHUYECKOU CBSI3U

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

4.1

Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX COCAMHEHUI: OKCUIOB
(conmeobpazyromue: OCHOBHBIE, KHUCIJIOTHBIE, amdoTepHbIC)
¥ HECoJIe0OpasyrolIie; OCHOBaHUH (ILIE€JI0YH U HEPACTBOPUMBIE OCHOBAHUS);
KUCIIOT  (KHCIIOpOJCOoAepKallue U OECKUCIOPOAHbIC, OJHOOCHOBHBIE
Y MHOTOOCHOBHBIE); COJIEH (CPEAHUX U KUCIBIX )

4.2

Ou3nuecKue U XUMHUYECKUE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIJIOB!
BOJIOPO/Ia, XJIOPa, KUCIOPO/a, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHHUS

4.3

Pu3nyecKue U XUMUYECKUE CBOMCTBA IPOCTHIX BEIIECTB-METAIIOB: JINTHS,
HaTpus,  Kalusg, MarHusgd W KaJIblUdA,  QJIIOMHUHMS,  JKelesa.
DIIEKTPOXUMHUYECKUN PSIT HAIIPSHKEHUM METAJIOB

4.4

Om3nueckne W XUMHUYECKHE CBOMCTBa  BOJOPOIHBIX  COCIUHCHHIA
HEMETAJIIOB: XJIOPOBOIOPO/Ia, CEPOBOIOPOIA, AMMHUAKA

4.5

DU3NYECKHUE U XUMHYECKUE CBOMCTBA OKCUA0B HeMeTaIIOB: cephl (IV, VI),
azora (II, IV, V), docdpopa (III, V), yrnepona (II, IV), kpemuus (IV).
[TomyyeHne OKCHIOB HEMETAJIIOB

4.6

XUMHUYECKHUE CBOMCTBa OKCHIOB: MeTallioB IA — IITA rpymnm, nuHka, Meau
(II) u sxeneza (11, III). ITomydyenre oKCUIOB METATIIOB

4.7

XUMHUYECKHE CBOWCTBA OCHOBaHUM U  amM(OTEpPHBIX THAPOKCHUIOB
(Ha TpuMepe THAPOKCHAOB QIIOMUHHS, Kele3a, IuHKa). [lomydenue
OCHOBAaHHM 1 aM(POTEPHBIX THAPOKCUIOB

4.8

OO6mume XUMHUYECKUE CBOWCTBA KHUCJIOT: XJIOPOBOJIOPOAHOM,
CEPOBOJOPOAHON, CEPHUCTOM, CEPHOM, a30THOH, (pochopHO, KPEMHUEBOH,
yroiibHOM. OcoOble XMMUYECKHME CBOMCTBA KOHILIEHTPUPOBAHHOW CEPHOMU
Y a30THOM KUCIOT. [lomydeHue kucimor

4.9

OO01ue xumMuIeckue cBoicTBa cpequux coieit. [lomyuenue coneit

4.10

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

4.11

[Tomyuenne amMmMmmuaka, CEpHOM M a30THOM KHUCJIOT B MPOMBIIIJICHHOCTH.
O01ue crnocoObl MOTy4YeHHsI METAIOB

4.12

I'eneTnueckas cBsI3b MCXKAY KiIaCCaMHW HCOPraHNYCCKHUX COGI[I/IHGHI/Iﬁ

XUMHUYECKHUE PEAKIIUN
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5.1

Knaccudukanus XuMUYECKHX pEakUuMid MO Pa3IUYHbIM MpPU3HAKAM:
[0 YUCJIY U COCTaBy YYaCTBYIOIIMX B PEAKIMU BEUIECTB, MO TEIJIOBOMY
s dexTy, Mo NBMEHEHHIO CTETICHEH OKUCIICHHSI XUMHUYECKHIX JIEMEHTOB

5.2

TeruoBoit >PheKT XUMUYECKON peaklnui, TEPMOXUMUYECKUE YPaBHEHHUS.
DK30- ¥ SHIOTEPMUUYECKHE peaKI. TepMOXUMHUUECKIE YPAaBHEHUS

53

OKHUCINUTENBHO-BOCCTAHOBUTEIBHbBIE pEaKIUH. Oxucnurenu
M BoccTaHoBUTeNW. llpomeccel  OKMCIEHHMS W BOCCTAHOBIICHHSL.
DNEeKTPOHHBINA OaTaHC OKUCIUTEIbHO-BOCCTAHOBUTEIBHON PEAKIIUU

54

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

5.5

PeaKI_[I/II/I MOHHOT'0 0OMeHa. Y CJIOBHUSA IIPOTCKAHUA peaKum”I HOHHOI'O O6MCHa,
ITOJHBIC 1 COKPAIICHHBIC NOHHBIC YPABHCHUA peaKum”I

XHAMUS ¥ OKpYKaronas cpeaa

6.1

BGHIGCTBa N MaTcpuajibl B HOBCGI[HGBHOﬁ ’)KM3HM 4YelloBeKa. besomacHoe
HCIIOJIB30BaHHUC BCIICCTB U XMMHWYCCKHUX pGaKHI/Iﬁ B J'Ia60paT0pI/II/I u 6I>ITy.
HepBasI nmoMouib IMpru XUMHUYCCKHUX OKOTraxX U OTPAaBJIICHHAX

6.2

XHUMHYECKOE 3arps3HEHUE OKpyKaromeld cpeapl (KUCIOTHBIE JIOXKIH,
3arps3HEHHE TTOYBBI, BO3/IyXa U BOJOEMORB), CITIOCOOBI €0 MPeI0TBPAISHUS
[Ipenenvuas momyctumas konueHTpamust BemiectB (I1K). Ponas xumum
B PEIIEHUU DKOJOTUYECKUX MpoOsieM. YCHiieHne MapHUKOBOro 3 dexra,
pa3pylieHue 030HOBOTO CJIOS

6.3

[Ipumenenue cepsl, a3ota, pocdopa, yriepoaa, KpeMHHUS U UX COCTUHEHUN
B OBITY, MEIUIIMHE, TPOMBIIIJIEHHOCTH U CEIbCKOM XO03stiicTBe. [IpuMenenne
METaJVIOB W CIIaBOB (CTajib, YyTyH, AIOPAIIOMUHUN, OpoH3a) B OBITY
U TPOMBIIUICHHOCTH UX coequHeHuil. IloHATHEe O KOppo3uum MeTaios,
OCHOBHBIE CITOCOOBI 3alTUTHI X OT KOPPO3UHU

6.4

[TpuponHble UCTOYHUKHU YTIEBOIOPOAOB (yroJb, MPUPOIAHBINA ra3, He(Th),
IPOIYKTHI UX NIEpepabOTKu (OEH3UH), UX POJIb B OBITY M MPOMBIIIJIEHHOCTH

6.5

[TepBoHayanbHBIC MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCAMHEHUSIX
yriiepoga (MeTaH, 3TaH, TUJIEH, allETWIICH, 3TaHOJI, TJIUUEPUH, YKCYCHas
kuciora). [ToHsTHe 0 OMOJIOTHYECKH BaXKHBIX BEIIECTBAX: JKHUpax, OeKax,
YIJIEBOJIAX — U UX POJIM B KU3HU YEJIOBEKA

PacueTsr:

7.1

1o popMyaM XMMHUYECKUX COSTUHEHUMN

7.2

Macchl (MacCcoBOM) JIOJM PACTBOPEHHOTO BEIIECTBA B PaCTBOPE

7.3

10 XUMHUYCCKHUM YPaBHCHUAM
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