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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 10O XUMHM Ha YPOBHE OCHOBHOTO 00IIero o0Opa3oBaHUS
COCTaBJicHa Ha OCHOBE TpeOOBaHMN K pe3yibTaTaM OCBOCHHUS OCHOBHOM
00pa3oBaTeILHOM MPOTPaMMbl OCHOBHOTO OO0IIIero o0pa3oBaHusl, MPeICTaBICHHBIX
B ®I'OC OO0, a Takxe Ha oOcHOBe (enepanbHOM paboyell mporpaMmbl
BOCITUTAHMS U C YUETOM KOHIEIIIMY MPENoJaBaHus yueOHOro mpeamMeTa « X UMUs
B 00pa3oBaTeIbHBIX opranu3aiusax Poccuiickoit denepanuu.

[Iporpamma mo xumuu naéT TpEACTaBICHHE O IENIX, OOIIel CTpaTeruu
oOy4yeHUs, BOCHUTAHWUS M Pa3BUTUSA OOYYAIOMMXCS CPEACTBAMHU Yy4eOHOTO
npeaMera, YCTaHABJIMBAET o0s3aTeIbHOE peAMETHOE coJiepKaHue,
OpEeAYyCMATPUBAET PACHPENEIICHHE €ro MO KilaccaM M CTPYKTYPUPOBAaHHUE IIO
pazzmenaM M TeMaM IMPOrpaMMbl O XHWMHUH, OINpPEIETsAeT KOJIUYECTBEHHbIE U
KaueCTBEHHBIE XapaKTEPUCTUKHU COZIep/KaHMUS, PEKOMEHAYEMYIO
NOCJIEIOBATENIBHOCTh ~ M3YYEHUS XUMHHM C  YYETOM  MEXKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTMKM  Y4eOHOro  Tpolecca, BO3PACTHBIX
OocoOeHHOCTEW O00ydYaronuxcs, ONpelnensieT BO3MOXKHOCTH —MpeaMera  JUis
peanuzanuu TpeOOBaHMM K pe3yJbTaTaM OCBOCHHS OCHOBHOM 00pa30BaTeIbHOM
IporpaMMbl Ha YpPOBHE OCHOBHOT'O OOIIIET0 0Opa30BaHMs, a TaKkKe TPeOOBaHUN K
pesynbrataM oOy4YeHHs] XMMHUHU Ha YPOBHE 1€JIeil M3ydeHHs MpeaMeTa U OCHOBHBIX
BUJIOB y4€OHO-TIO3HABATEIBHON JEATEIHbHOCTH OOYYAIOIIETOCs IO OCBOEHHUIO
y4eOHOT'0 COJIePIKAHUS.

3HaHWE XWMHUH CIY)KUT OCHOBOH JUisi (OPMHpPOBAHUS MHPOBO33PEHUS
oOydJaromierocsi, ero MpejCTaBICHU O MaTepUaIbHOM EIMHCTBE MHUpPA, BAKHYIO
poJib UrpatoT (GOopMUPYEMbIE XUMHUEH TPEICTABICHUS O B3aWMOIPEBPAIICHUIX
SHEPTrUM M 00 SBOJIOIUHU BEIIECTB B MPUPOJE, O MYTAX PEHICHUS TI00aTbHBIX
mpoOJieM YCTOMYHMBOTO PA3BUTHS UYEIOBEUECTBA — CHIPHEBOM, YHEPreTHYECKOM,
MUTIEBON M SKOJIOTUYECKON 0€30MacHOCTH, MTPOOJIEM 3IPaBOOXPAHCHHS.

N3yuenne xumun:

CIIOCOOCTBYET  peanm3alii  BO3MOXKHOCTEH IS CaMOpPa3BUTHS |
dbopMupOBaHUS KYTbTYphI TUIHOCTH, €€ 001Iel 1 (HYHKIIMOHATHHOW TPAMOTHOCTH;



BHOCUT BKJaJ B (OPMUPOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEU
o0y4Jarolmuxcs, HABBIKOB HMX CaMOCTOSATENbHOW yueOHOM  JIEeSTEIBHOCTH,
OKCIEPUMEHTAIBHBIX M HCCIIEIOBATEIIbCKUX YMEHUN, HEOOXOIUMBIX KaK B
MOBCEIHEBHOM XKU3HU, TaK U B MPOGECCHOHAIBHOU JIESITEIbHOCTH;

3HAKOMUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIEJIOCTHOTO B3IJISiZIa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SIBJIIETCS OTBETCTBEHHBIM
3TanoM B OPMHUPOBAHUM €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYarolIUXCs;

crocoOCTBYyeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAay4YHBIM 3HAHUSAM, K TPUPOJIE, K YEJIIOBEKY, BHOCUT CBOM BKJIaJl B KOJIOTUYECKOE
oOpa3zoBaHue 00YyUaOIINXCS.

JlaHHbIe HampaBlieHHs] B OOYYEHUH XUMHH OOECTICUMBAIOTCS CIEM(PUKOM
COJepKaHMsl ~ y4eOHOro  MmpenMeTa, KOTOPBIM  SBISIETCS  TNEJaroruyeckKu
aJanTHPOBAaHHBIM OTpa)k€eHWeM 0a30BOM HAyKU XMMHUHU Ha OMPE/IeIEHHOM dTare eé
pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO 0011eT0 00pa3oBaHUs OPUEHTUPOBAH HA
OCBOCHHUE OOYYAIONTUMHUCS CHCTEMBI IMEPBOHAYAJBHBIX TOHATHH XUMHUHU, OCHOB
HEOPraHMYEeCKOM XUMHUHM U HEKOTOPBIX OTACIBHBIX 3HAUUMBIX TOHSITHH
OpraHUYeCKOW XUMHHU.

CtpykTypa cojaepaHusi MporpaMMbl MO0 XUMUU c(PopMUpOBaHa Ha OCHOBE
CUCTEMHOro moaxoja kK €€ uaydyeHuro. CoaepxaHue CKIAIbIBAETCA M3 CUCTEMBI
HNOHATUN O XUMUYECKOM 3JIEMEHTE U BELIECTBE U CUCTEMBI MMOHATUI O XUMHUYECKOI
peakuuu. OOe AT CHUCTEMBI CTPYKTYPHO OpPraHU30BaHbl [0 MPUHIUITY
MIOCJIEIOBATENIBHOTO Pa3BUTHUS 3HAHUI HAa OCHOBE TEOPETHUYECKUX IPECTABICHHUI
Pa3HOr0 YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuognueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— YYE€HHUS O CTPOCHUU aTOMa U XUMHUYECKOU CBA3H;

— TpEeACTaBJICHUNW 00 DIIEKTPOJIUTHYECKONM JUCCOLMALNM BEIIECTB B
pacTBopax.

TeopeTnueckne 3HAHUS PACCMATPHUBAIOTCS HA OCHOBE OSMIMPUYECKHU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS TIOCIEIOBATEIBHO OT OJJHOTO
YPOBHS K JPYyromMy, BBIIONHSS GYHKIUA OOBSICHEHHS M TPOTHO3HPOBAHUS
CBOWCTB, CTPOCHHS U BO3MOYKHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOJYYCHUS
M3y4aeMBbIX BEIIECTB.

OcBoeHue mporpaMMbl 1O XUMHU  CIOCOOCTBYeT  (HOPMHPOBAHUIO
MPEJICTABIEHUS] O XUMHAYECKON COCTABJISAIOIICH HAYYHOM KAPTUHBI MHPA B JIOTHKE



e€ CHCTEeMHOW TMPHUPOJBI, IIEHHOCTHOTO OTHOIICHUS K HAayYHOMY 3HAaHHUIO W
METO/JaM TO3HAHWS B Hayke. V3ydyeHWe XUMUU TPOUCXOIUT C TMPUBICYCHHEM
3HAHMA W3 paHee W3YUYEHHBIX YUYEOHBIX mpeaMeToB: «OKpYyKamMUd MUy,
«bwuonorus. 5—7 knaccel» u «Pu3uKa. 7 Kiacc.

[Ipy wW3yYeHWHW XUMHUH TPOUCXOAWT (POPMUpPOBAHHWE 3HAHWK OCHOB
XAMHYECKOW HAayKH Kak 00JIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYCCKOMN
JESATEIHPHOCTH YEJOBEKa W KaK OJHOTO M3 KOMIIOHCHTOB MHPOBOW KYJIBTYPHI.
3amaya y4eOHOTO MpeaMeTa COCTOUT B (POPMUPOBAHMHM CHUCTEMBI XUMHYECCKUX
3HAHMA — BaXKHEHIIMX (aKTOB, MOHATUN, 3aKOHOB M TCOPETUUCCKUX IOJIOKEHUH,
JOCTYITHBIX OOOOIIEHWI MHUPOBO33PEHUYCCKOTO XapaKTepa, Ss3bIka HayKd, B
NPHOOIICHNM K HAyYHBIM METOJaM IIO3HAHWUS TIPH HW3YYCHUHM BEIIESCTB M
XUMHYECKUX peakiuii, B (GOPMUPOBAHUN M PA3BUTHH TO3HABATEIHHBIX YMCHUN H
UX TPUMCHCHUU B YYCOHO-ITO3HABATCIBHOH M  Y4eOHO-UCCIICI0BATEIBCKON
JCATEIBPHOCTH, OCBOCHUHM TpaBWJ O€30MacHOro OOpalieHUs ¢ BEIICCTBAMHU B
TIOBCCTHCBHOM JKHU3HM.

[Tpy M3y4eHUM XMMUU Ha YPOBHE OCHOBHOI'O OOIIETO 0Opa30BaHMS Ba)KHOE
3HAUEHWE MPUOOPEIIN TAaKKE IIEJH, KaK:

— (opmMupoBaHHE HHTEIUIEKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CaAaMOCTOATEIbHOMY IMPHUHATHUIO PEHICHU,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM SKU3HU;

—  HampaBJICHHOCTh OOYyYEeHHMs Ha CHCTEeMAaTHYecKoe MpHOOIIeHUE
oOydJarmmxcs K CaMOCTOSTEIbHOM IO3HABATENBbHON IEeATEIbHOCTH, HAyYHBIM
METOJIaM TIO3HAHMSI, (POPMUPYIOIIMM MOTHBAIMIO U PA3BUTHE CIOCOOHOCTEH K
XUMHH;

— obecriedeHne yCIOBUH, CIIOCOOCTBYIOIIUX MPUOOPETECHUIO 00yUaOIITUMHUCS
OTbITAa PAa3HOOOPA3HON NEATETHHOCTH, IMO3HAHMS M CaMOIO3HAHUSA, KIIOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIICTEHIIMI), MMEIOIUX YHUBEPCAIBHOE 3HAYCHHE IS
Pa3TUYHBIX BUIOB JIEATEILHOCTH,

— (opmupoBanune oOmEelH (QyHKIHMOHATBFHONM W  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJIE€ YMEHUH OOBSCHATHP W OILICHHUBATH SIBJICHUS
OKPYXAIOIEr0 MHpPA, WCIOJIb3YsS 3HAHUS M OIBIT, MOJyYEHHBbIE MPU HU3yUYECHUU
XAMHH, TPUMEHSTh HX TpPH PEHIEHWH MpoOJeM B TMOBCEAHEBHON JXKHU3HU U
TPYZOBOU AEITEIbHOCTH;

— ¢opMmupoBaHWE y OOYyYAIOIMUXCS TyYMAHUCTHYECKUX OTHOIICHUH,
MOHUMAaHUSl [IEHHOCTH XHUMHUYECKUX 3HAHWN IS BBIPAOOTKH DSKOJIOTHYECKH



1enecooOpa3Horo TMOBEACHUST B OBITY W TPYJOBOM JEATEILHOCTH B LEAX
COXpPaHEHUsI CBOETO 3I0POBbS U OKPYKAIOIIEH IPUPOIHON CPEBI;

— pa3BUTUE MOTHUBAIMU K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M
CaMOBOCIIUTAaHUI0O HAa OCHOBE YCBOCHHUS OOIIEUYETOBEYECKUX IICHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY NPOQUIS M HANPaBICHHOCTH JaIbHEHIIIEro
oOy4eHusl.

OO0miee YMCIO YacoB, OTBEAEHHBIX JJISI M3Y4YCHUS] XUMUM Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanusi, cocTaBisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJIel0), B 9 kimacce — 68 JacoB (2 yaca B HEJICIIO).

COAEPKXAHUE OBYUEHUSA

8 KIIACC

IlepBoHayaibHbIe XUMHUYECKHE TOHATHS

[Ipeamer xumun. Pons XuMuM B J)KM3HU 4YeJIOBEKA. XUMHUS B CUCTEME HayK.
Tena wm BemecTBa. PuU3MYECKHE CBONCTBA BEIIECTB. ATpPEraTHOE COCTOSHHE
BemecTB. [loHsATHE O MeToAax MO3HAaHUS B XMMHUU. YHCTbIE BEIIECTBA U CMECH.
CriocoObl pa3ziesieHus CMeceil.

ATOMBI M MOJIEKYJIBl. XUMHUYECKUE HJIEMEHThl. CHMBOJIBI XUMUYECKUX
aneMeHTOB. [IpocThie U CIIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckast ¢dopmyna. BaleHTHOCTb aTOMOB XHMHYECKUX DJIEMEHTOB.
3aKOH TIOCTOSIHCTBA cocTaBa BemecTB. (OTHOCHUTENbHAsE aTOMHas —Macca.
OTHOCUTENbHAA MOJIEKYJIsSIpHas Macca. MaccoBas 105 XMMUYECKOTO 3JIEMEHTA B
COEIMHEHUHU.

KommuecTBo BemectBa. Moisib. MonsipHast Mmacca. B3auMoCBs3b KOJIMUECTBA,
MacChl M 4YHCJIa CTPYKTYPHBIX €IWHHI] BemecTBa. Pacuétel mo Qopmymnam
XUMHUYECKHX COCTMHEHHU.

@u3NYeCKUe U XUMHUYECKHUE SBICHUS. XUMHUECKas peakiusi U €€ MpU3HaKH.
3aKOH COXpaHEHHUsS MacChl BEIIeCTB. XUMHUYecKue ypaBHeHms. Kmaccudukamms
XUMUYECKUX peaKkuid (COeAUHEHNUsI, pa3JI0KEHHUs, 3aMEIIeHUsI, 0OOMEHA).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMMUYECKOH MOCYJ0#, MpaBuiiaMu paboThl B J1abopaTopuu U
npuémMamMu 00paleHus: ¢ J1abopaTOpHBIM 00OpPYIOBAaHHEM, U3YYCHHUE W OTHCAHHE
¢uznuecknx CBOWCTB OOpa3IOB HEOPTaHWYECKUX BEIIECTB, HAOIOJCHUE



¢u3nueckux (IUIaBIEHHE BOCKA, TasHUE JbJla, PACTHUPAHHUE caxapa B CTYIIKE,
KUIIEHUE U KOHJACHCALUSI BOJbI) U XUMHUYECKUX (TOpPEHHE CBEYM, MPOKAIUBAHUE
MEJHOU MPOBOJIOKHU, B3aUMOJEHCTBUE Mea ¢ KUCIOTOMN) SBICHUM, HAOIIOACHUE U
ONMHCAHKME MPU3HAKOB MPOTEKAHUs XMMUUYECKHX peakluil (pasiokeHue caxapa,
B3aMMOJIECTBHE CEPHOM KHUCIIOTHI C XJIOPUAOM Oapusi, pa3ioKeHUE T'MIPOKCHUIA
Menu (I1) mpu HarpeBaHuu, B3auMoeHCTBHE kele3a ¢ pacTBopoM cosr Menu (11),
U3y4YeHHE CIOCOOOB Pa3AENICeHHs] CMECEH: ¢ MOMOIIBI0 MAarHuTta, (pUIbTpOBaHUE,
BbITIApUBAHKE, AUCTUIUIAIMS, XpoMaTorpadusi, TPoBeACHNE OYUCTKHA MOBAPEHHOM
CojM, HaONIOJEHWE W  ONUCAaHUE  pe3yJbTaTOB  MPOBEACHHUS  OIbBITA,
WUIFOCTPUPYIOIIETO 3aKOH COXPAHEHHsI MAaCChl, CO3JaHUE MOJEIEH MOJIEKYI
(1apocTep KHEBBIX).

Baxueiiiue npeacTaBuTe M HEOPraHMYeCKMX BeleCTB

Bo3nyx — cMech razoB. CocraB Bo3nyxa. Kucinopon — 3imeMeHT U mpocToe
BeniecTBO. HaxoknaeHue kucinopona B Tpupojae, (U3MUECKHEe U XHUMHYECKHE
cBoiictBa (peakuuu ropenus). Oxcuabl. [Ipumenenue xkucnopona. CrnocoObl
NOJIYYeHUS KHUCJIOpoAa B JIa0OpaTOpuM M TPOMBIILIEHHOCTH. KpyroBopoT
Kuciopoaa B npupojie. O30H — altoTponHas MOAUGUKALIMS KUCIOPOIa.

TemoBoit >PdeKkT XUMUYECKON peakiuu, TePMOXUMHUYECKHUE YpaBHEHWS,
9K30- M DJHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yroiab M METaH. 3arps3HEHUue
BO3/yXa, yCUJIEHWE TapHUKOBOTO A (dexTa, pa3pylieHre 030HOBOTO CIIOS.

Bomopon — anemeHT M mpoctoe BemiectBo. HaxokneHue Bopopoaa B
npupojae, GU3MYECKUEe U XUMHYECKHE CBOICTBa, MPUMEHEHHE, CIOCOObI
nostyyeHusi. Kuciaotsl u conu.

MonspHbiii 00BEM ra3oB. Pacd€Tel M0 XMMHUYECKUM YpaBHEHHUSIM.

duznueckue CBoMCTBa BOJbl. Boma kak pactBoputenb. PacTBOpBHI.
HachllieHHble 1 HEHACBIIIEHHBIE PacTBOPbI. PacTBOPHUMOCTH BEHIECTB B BOJIE.
MaccoBas A0Jid BelIecTBa B pacTBOpE. XMMHUECKUE CBOKMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpOB B mpuposie U B )KHU3HU 4enoBeKa. KpyroBoport BOAbl B IIpUpOE.
3arpsi3HeHue NpUPOAHBIX BOA. OXpaHa U OUKUCTKA IPUPOJIHBIX BOJ.

Knaccudukanus neopranmuecknx coemunenuid. Oxcuasl. Knaccudukarms
OKCUJIOB:  coyieoOpasyromue  (OCHOBHBIC, KHCJIOTHBIE, aM(oOTepHBIE) W
HecosneoOpaszyronme. Homenknatypa okcugoB. Dusnyeckre W XUMHUUYECKHUE
CBoMCTBa OKCUJIOB. [loydyeHne OKCHI0B.

OcunoBanusi. Knaccudukanmss ocHOBaHW: WIENOYM U HEPACTBOPUMBIC
ocHoBaHMs. HoMeHnkiiarypa ocHOBaHUW. PU3UYECKHE W XMMHUYECKUE CBOWCTBA
ocHoBaHul. [lonyyeHne ocHOBaHM.



Kucnotel. Knaccudukamus kucinor. Homenknarypa kucinor. dusudeckue u
XUMHUYECKHE CBOWCTBAa KHUCIOT. Psn axktuBHoctn metaiuioB H. H. bekerosa.
ITony4yeHue KUCIIOT.

Comu. Homenknatypa coneil. @U3NYECKUE U XMMUYECKUE CBOMCTBA COJICH.
ITony4enue comen.

['enetnueckas CBsI3b MEXKY KIIACCAMHU HEOPTAHUYECKUX COCTMHEHUM.

Xumuueckuiit IKCnepumenm:

KA4E€CTBEHHOE OMPEACIICHUE COJICPKAHUSI KUCTIOPOIa B BO3AYyXE, MOJTYyUCHHUE,
coOupaHue, paclo3HaBaHWE M HU3YyUYCHHE CBOWCTB KHUCJIOpOAa, HaOI0IeHNE
B3aMMOJICMCTBUSI BEUIECTB C KHUCIOPOJAOM U YCIOBUSI BO3HMKHOBEHUS U
npeKpalieHuss ropeHus (moxapa), O3HAKOMJICHHE C oOpa3laMu OKCHIOB U
OMHMCaHWE WX CBOWCTB, MOJy4YEeHHE, COOMpAHHUE, PACIIO3HABAHUE U U3YyUYCHHUE
CBOMCTB Bojiopojia (ropeHwme), B3aumojeiicteue Bogopoaa ¢ okcuaom menu (II)
(BO3MOYKHO HCITIOJIb30BaHUE BUEOMATEPHANIOB), HAOIIOJeHHE 0O0Pa3lioB BEIIECTB
KOJIMYECTBOM | MOJb, HCCIEOBAaHUE OCOOEHHOCTEW PacTBOPEHUS BEIIECTB C
Pa3IM4YHON  PACTBOPUMOCTBHIO, TPUTOTOBJIECHUE PACTBOPOB C OMNPEACIEHHOU
MAacCOBOM J10JIeld paCTBOPEHHOTO BEIIECTBA, B3aUMOACHCTBUE BOJABI C METaJIaMU
(HatpueM ©  KaimblMeM) (BO3MOXKHO  HCIIOJIb30BAaHUE  BHJIEOMATEPHUATIOB),
UCCJIeIOBaHWE OO0pa3I[0OB HEOPraHMYECKUX BEHIECTB pPa3jIMYHBIX KJIACCOB,
HA0JII0/IeHNEe U3MEHEHHUs OKPACKH MHIMKATOPOB B PACTBOpPAX KUCIOT U IIEJIOYEH,
u3ydyeHue B3aumopeiicTBusi okcuga meau (II) ¢ pacTBopoM cepHOW KHUCIOTHI,
KHCIIOT C METajulaMH, peakUuil HeUTpalu3aluuu, IOJYyYEHHE HEepaCTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOIO METajula JPYrUM M3 pacTBOpPA COJIM, PEIICHHE
AKCHEPUMEHTAIBHBIX 3a/lad Mo TeMme «BaxHelne KiIacchl HEOPraHUYEeCKUX
COEIMHEHUI».

IMepuonuuyeckuii 3axkoH u Ilepuoanueckass cucreMa XUMHYECKHX
iemenToB JI. WU. MenpgeneeBa. Crpoenne aTomMoB. XMMHYeCKasi CBS3b.
OKHCIUTENBHO-BOCCTAHOBUTEIbHBIC PeaKIUU

[lepBbie TOMBITKH KIACCU(MUKAIMU XUMUYECKUX dieMeHToB. [loHsTHE O
IPYIINax CXOJHBIX 3JIEMEHTOB (ILIEJIOYHbIE U MIEJIOYHO3EMENIbHbIE METAILIbI,
TaJIOTeHbI, HHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOPhIE 00pa3yloT aM(OTEPHBIE OKCHIIBI
Y TUIPOKCUBI.

[Tepuonnueckunii 3akoH. Ileproanueckast cucTeMa XMMAYECKUX JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkomepwogHas ©  JIWHHOMEpPUOAHAsT  (OPMBI
[Tepunoguueckoil cuctembl xumuueckux snemeHToB J[. M. Menaeneena. [leprobl



u rpynnsl. DOuzndeckuil CMBICI IOPAAKOBOIO HOMEpa, HOMEpPOB IEpUOaA HU
TPYIIIBI 3JIEMEHTA.

Crpoenune atomoB. CoctaB aTOMHBIX saep. M3otonbl. Onexkrponsl. CTpoeHne
ANEKTPOHHBIX  000J0YeK aroMOB NepBbIX 20 XMMHYECKUX  DJIEMEHTOB
ITepuonnueckon cucremsl [[. M. MenneneeBa. XapakTepuCTUKa XUMHUYECKOTO
3JIEMEHTA 10 €0 MOJIOKEHUIO B [lepnoanueckoii cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTH MU3MEHEHUS paguyca aTOMOB XUMHYECKUX JJIEMEHTOB,
METAUTUYECKUX U HEMETAINIMYECKUX CBOMCTB MO TPYINaM U MEPUOIAM.

3nauenue I[lepuoanueckoro 3axkoHa u [leproanueckoi CUCTEMbl XUMUYECKUX
BJIEMEHTOB [JI1 Pa3BUTUS Hayku W mnpaktuku. [[. . MenneneeB — yd€HbIN U
rpaXkJaHUH.

Xumudeckass cBsizb. KoBanieHTHass (MOJIIpHAsT W HEMOJIIPHAsl)) CBS3b.
DIIEKTPOOTPUIIATEIBHOCTh XUMUYECKUX JIEMEHTOB. IOHHAs CBS3b.

Crenenb  okuciieHud.  OKUCIUTENbHO-BOCCTAHOBUTEIIBHBIE  PEAKIIUM.
ITpornieccrl OKUCIEHUSI U BOCCTAHOBJICHUSA. OKUCIUTEIN U BOCCTAHOBUTEH.

Xumuueckuit IKcnepumenm:

U3yueHrne o0pas3lioB BEIIECTB METAUIOB M HEMETAUIOB, B3aUMOJICHCTBHUE
TUAPOKCHIA LHMHKA C PACTBOPAaMM KHUCJIOT W IIEJIOYEH, IPOBEIECHUE OIBITOB,
WUTIOCTPUPYIOLUX ~ IIPUMEPBI  OKUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKLUN
(ropeHue, peakliuy pa3aoKeHUs, COSTUHEHUS).

Mesrcnpeomemmnbwie cea3u

Peanuzanusa MeXnpeIMETHBIX CBSI3€d NMpU WM3YYEHWH XUMHM B 8 Kiacce
OCYIIECTBIISIETCSI 4Y€pe3 HCIOJIb30BAaHME KaK OOIIMX €CTeCTBEHHO-HAyYHBIX
MIOHATHM, TaK U MOHITUHU, SIBISIOIIAXCSA CUCTEMHBIMU ISl OTIAEIBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOT'O LIMKJIA.

OO0mume ecTecTBEHHO-HAYYHBIE MOHSATHUS: HAYYHBINH (akT, TUIIOTE3a, TEOPHs,
3aKOH, aHaJlu3, CHHTE3, KiIacCu(HKAIUg, TEPUOJANIHOCTh, HAOJIOJICHHE,
JKCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBICHUE.

dusznka: Marepusi, aToM, OJIECKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIHWI,
M30TOMBbI, PAJUOAKTUBHOCTD, MOJIEKYJIA, JJEKTPUUYECKUN 3apsil, BELIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, ra3, (GU3NYeCKue BETUYHHBI, ¢IHMHUIIBI
U3MEPEHUs, KOCMOC, IIaHEThI, 3BE3/bI, COIHIIE.

buonorus: horocunTes, apixanue, onocdepa.

['eorpadusi: armochepa, rtumpochepa, MHUHEpaTbl, TOPHBIE TOPOJIHI,
MOJIE3HBIE UCKOTIAEMBbIE, TOILUIMBO, BOJHBIE PECYPCHI.

9 KIIACC



BemecTBO 1 XMMHUYECKAsl peaK s

ITepuonnueckuit 3akoH. Ilepuoauueckas cucteMa XUMAYECKUX dJIEMEHTOB /1.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHUHU CBOWCTB
XUMHUYECKUX DJJIEMEHTOB TMEPBBIX TPEX TMEPUOAOB, Kalaus, KalblUs HU HUX
COCIMHEHUM B COOTBETCTBUU C IIOJIOKEHHMEM 3ieMEHTOB B llepumoguueckon
CHUCTEME U CTPOCHUEM UX aTOMOB.

CtpoeHue BelecTBa: BUJIBI XMMHYECKOW CBSI3U. THUMBI KPUCTAIIIMYECKUX
PEIIETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT TUIA KPUCTALIMYECKON PELIETKU U
BUJIa XUMUYECKOH CBSI3H.

Knaccuduxanus u HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. XHUMHYECKHUE
CBOWMCTBAa BENIECTB, OTHOCSAIIMXCS K pa3IM4YHBIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUM, TEHETUYECKAas CBSI3b HEOPraHMYECKUX BEIIECTB.

Knaccuduxanys XuMU4YeCKUX peakiuil 1Mo pa3indHbIM MpHU3HaKaM (110 YUCTY
U COCTaBy YYacCTBYIOIIMX B pEaKIMU BEHIECTB, MO TEIUIOBOMY 3¢ (deKTy, o
U3MEHEHHUIO CTETCHEH OKHUCIICHUS XUMHUYECKHX DJIEMEHTOB, 1O 0OpaTUMOCTH, TIO
YYaCcTHIO KaTajau3aTtopa). DK30- U SHJIOTEPMUUYECKUE PEaKIIMH, TEPMOXUMHUCCKUE
YpaBHEHUS.

[lonstue o ckopocTH xumudeckoil peakuuu. [loHsTHe 00 0OpaTUMBIX H
HEOOpaTUMBIX XUMHUYECKHX peakiusx. [IoHATHEe O TOMOTE€HHBIX M TeTepOreHHBIX
peakuusx. [lonstue o xarammse. [loHsTHe 0 XuMHueckoM paBHOBecuU. DAKTOPHI,
BIIMAIOIINE HA CKOPOCTh XMMHUYECKOM pEaKUUU U MOJIOKEHHUE XUMHUYECKOTO
paBHOBECHSL.

OKHUCITUTETPHO-BOCCTAHOBUTEIBHBIE  PEaKIMM,  AJIEKTPOHHBIM  OajaHc
OKHCJIUTEIBHO-BOCCTAHOBUTEIBHOU peaxkuum. CocraBinieHue YpaBHEHUU
OKHUCJIUTENIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUUMKA C  KCIOJIB30BaHUEM  METOJa
AJICKTPOHHOTO OajaHca.

Teopust 3NEKTPOIUTHUECKON JUCCOUUALNN. DIEKTPOIUTHI U HEANEKTPOIUTHI.
Kartnonsl, annonsl. MexaHu3M AucCCOLMAlUM BELIECTB C PA3JWYHBIMM BUAAMU
XuMHu4eckor cBs3u. Ctenens aucconuanui. CHUIbHBIE U ClIa0ble SJIEKTPOIIUTHI.

Peakiun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIUI HOHHOTO OOMEHa,
MOJIHBIE M COKpallléHHblE HOHHBIE YypaBHEHHS peakuuil. CBoiicTBa KHCIOT,
OCHOBaHMI W COJE€il B CBETe TPEJACTAaBICHUN 00 OSICKTPOIUTHUECKOU
nucconnanu. KayecTBeHHbIE peakiiuy Ha HOHBIL. [IoHATHE O TMAPOIN3E COIEN.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C MOJEIISIMA KPUCTAINIMYECKUX PEIIETOK HEOPraHUYECKUX
BEIIECTB — METAJIOB W HeMeTayioB (Tpadura M anmasa), CIOXKHBIX BEIIECTB



(xopuma HaTpusi), UCCIIEIOBAHUE 3aBUCUMOCTU CKOPOCTH XUMHUYECKOW peakiuu
OT BO3JEHUCTBHUS Pa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DIICKTPOIPOBOIHOCTHU
pPacTBOPOB BEILECTB, IMPOLECCAa IUCCOLMALMU KHUCIOT, IIEJIOYEH U COJed
(BO3MOKHO  KCTOJIb30BAaHHE BHUJACO MAaTE€pUaNIOB), MPOBEICHHUE  OIBITOB,
WUTIOCTPUPYIONIUX  MPU3HAKK  MPOTEKAaHUS  peakiuid  HOHHOro  oOMEHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, o0O0pa3oBaHHE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX  MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakiuu pasioKeHUsl, COSIMHEHMS), PAClO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIBIO KAUYEeCTBEHHBIX pEaKkIUid Ha HOHBI, pElICHUE
AKCTIIEPUMEHTAIBHBIX 3a]1a4.

HeMmeTaaibl 4 MX coeTMHEHUS

OO6mast xapakrtepucTuka rajoreHoB. (OCOOEHHOCTHM CTPOCHHSI aTOMOB,
XapaKkTepHble cTeneHu okucieHus. CTpoeHue W (Pu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XHMHYECKHME CBOWCTBA Ha TMpUMepe  XJjopa
(B3auMozeiicTBME C MeTa/llaM{, HEMeTa/laM{, WIeso4amMu). XJIOPOBOJIOPO/I.
ConsiHasi KMCIIOTa, XUMHYECKHUE CBOWMCTBA, MOJydeHHE, NMpuMmeHeHue. JlelicTBue
XJIOpa M XJIOPOBOJAOpPOJA HAa OPraHW3M 4YeJoBeKa. BakHeWllne XJIOpUIbl U HX
HAXOXKJICHHE B IPUPO/IE.

O6mas xapakrtepuctuka sneMeHToB VIA-rpynmbel. OCoOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue u (pumyeckue CBOMCTBa
IPOCTHIX BEHIECTB — KUCIOPOJA U Cephbl. AJUIOTPOINHbIE MOAUGUKAIIMKN KUCIOPOa
U ceppl. XumMudeckue cBoiicTBa cepbl. CepoBOIOpOA, CTpOeHUE, (PU3MYECKUE U
XUMUYECKHe cBOMCTBA. OKCHIBI CEpbl KaK MPEACTABUTENIN KHUCIOTHBIX OKCHJIOB.
Cepnas kuciora, (Qu3nueckue ¢ XHMHYECKHE CBOWCTBAa (00IIME  Kak
NpeCTaBUTENST Kjlacca KHCIOT W crnenuduueckue). XUMUYECKHE PEeaKiu,
JeXalnue B OCHOBE MPOMBIIUIEHHOTO CHOCO0a TOMYYEHUS! CEPHOM KHCIOTHI.
[Ipumenenue cepHoit KuciaoThl. Conu cepHOM KUCIOThI, KAYECTBEHHAs! peakius Ha
cynbdar-uoH. Haxoxnenue cepbl W €€ COCNMHEHMIA B TMpUpoJe. XHUMHYECKOE
3arpsA3HEHUE OKPYXKAIOIIEH Cpelbl COCAMHEHUSIMH cepbl (KUCIOTHBIE HOK[IH,
3arpsi3HEHHUE BO3/1yXa U BOJOEMOB), CITIOCOOBI €r0 MPEI0TBPAIICHHS.

OO6miast xapakTepucTuka 3aeMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHU OKUCIEHHUS. A30T, paCIpOCTPaHEHHE B MPHUPOJE,
dusznueckre u XMMUYECKHE CBoMCTBA. KpyroBopoT azora B mpupoje. AMMHUaK, ero
dusznyueckne U XMMHUYECKHUE CBOWCTBA, MOJTydyeHne u mpuMeHeHne. Conu aMMOHUS,
X pU3HUECKNEe U XUMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THasi KUCJIOTa, €€ MoyyeHue, (PU3NYeCKue U XUMHUYECKUe



cBoiicTBa (0OIIME KaK TMPEACTaBHTEIS Kiacca KHUCIOT W CHEIU(pHUUSCKHE).
Hcnonw3oBaHne HUTPATOB U COJIEM aMMOHHMS B KaueCTBE MUHEpaJIbHBIX
yaoOpeHuil. XuMHUUECKOE 3arps3HEHUE OKPYKAIOLel cpelibl COCTUHEHUSIMU a30Ta
(KUCTIOTHBIE JIOXKIW, 3arps3HEHUE BO3AyXa, MOYBBI W BogoémoB). Docdop,
aloTponHeie Moaudukauuu (Gocdopa, GUMUECKUE M XUMHUYECKHE CBOMCTBA.
Oxcua docdopa (V) u pochopHas kuciora, Gu3NdecKue U XUMUIESCKUE CBOWCTRA,
nonyuenue. Mcnonbs3zoBanue pocharoB B KauecTBE MUHEPATIBHBIX YAOOPEHHUIA.

O6mas xapaktepucTuka anemMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKHUCICHHS.  YTJIEpOJ,  a/UIOTPOITHBIC
MoauUKAIMK, PACIPOCTpaHEHUE B MpuUpoje, (U3UYECKHE U XUMHUYECKHE
cBoicTBa. Ancopouus. Kpyrosopot yriepona B npupoje. Okcuasl yriepojaa, ux
dbu3ndyeckue W XUMHYECKHE CBOWCTBA, JICHCTBME HA JKUBBIE OPraHU3MBI,
MOJIydYEHUE W TIPUMEHEHHE. DKOJOTMYECKHE TPOOJEMBI, CBS3aHHBIE C OKCHUIIOM
yraepona (IV), rumore3a rino0ambHOTO TOTEIUICHUS KJIMMAaTra, IMapHUKOBBIN
addekr. YronpHas KuUcCIoTa U €€ coyM, uX (Pu3nuecKkue U XMMHUUECKUEe CBOWCTRBA,
nojiydeHue W npumeHeHue. KadecTBeHHas peakuuss Ha KapOOHAT-MOHBI.
Hcnons3oBanne kapOOHATOB B OBITY, MEIHIIMHE, TTPOMBIIIJICHHOCTH U CEIHCKOM
XO35MCTBE.

[lepBoHauanbHbIe TOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COSIUHEHUSIX
yriaepozaa (MeTaH, 3TaH, STUIEH, alleTUJIEH, YTaHOJ, TJIMIEPUH, YKCYCHAas KUCIIOTA).
[IpupoaHbie HMCTOYHUKUA YTIEBOJOPOAOB (Yyrojib, NPUPOAHBIN Tra3, HePTb),
OPOAYKTHl UX TepepadoTKu (OEH3MH), UX POJb B OBITY M MPOMBIIUICHHOCTH.
[TonsiTHE 0 OMONOTMYECKH Ba)KHBIX BEIIECTBAX: XKUpPaX, OeNKax, yrieBogax — U ux
polMi B OKM3HM 4eNOBeKa. MarepualbHOE €JIMHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COCAUHECHUM.

Kpemnuii, ero ¢wusnueckue W XUMHYECKHE CBOWCTBA, IOJNYUCHUE W
npumeHenue. CoenuHeHuss KpeMmHHs B mpupone. OOmme mnpeacTaBieHus 00
okcuae kpemHus (IV) u kpemuueBoit kuciaore. CHIMKAThl, UX HCIIOJIb30BAHUE B
OBITYy, B MPOMBIIIUICHHOCTH. BakHelilue cTpouTeIbHbIE MaTepHUalibl: KepaMUKa,
CTEKJIO, IIEMEHT, OeTOH, Xkene300eToH. [IpoGiemMbr 6€30MacHOTO MCIOIB30BAHUS
CTPOUTENbHBIX MAaTEPUAJIOB B IOBCEHEBHOM KU3HMU.

Xumuueckuii IKcnepumenm:

U3y4YeHHE 0Opa3I[OB HEOPTaHWYECKUX BEIIECTB, CBOWCTB COJITHOW KHCIOTHI,
MPOBEJICHNE KAYEeCTBEHHBIX PEAKIMI Ha XJIOPU-UOHBI U HAOIIOJCHUE MPU3HAKOB
WX TIPOTEKAHUS, OMBITHI, OTpaKawmue (U3NUECKHEe M XUMHYECKHE CBOMCTBA
rajoreHoB M HUX COEJUHEHHN (BO3MOXKHO MCIOJIb30BAHHE BHJIEOMATEPUAIIOB),



O3HAKOMJICHHE ¢ oOpaslamMu XJOpHuAOB (TaJIOT€HUIO0B), O3HAKOMJIEHUE C
oOpazmiamMmu  ceppl W €€  COeQUHEHUSIMU  (BO3MOXKHO  MCIIOJh30BaHUE
BHJIEOMATEpUAIOB), HAOJIOICHUE Tpolecca OOyIIIMBaHUS caxapa Moj JACHCTBHEM
KOHLUEHTPUPOBAHHOM CEPHOM  KHUCJIOTBI, H3YYEHHE XUMHYECKHX CBOMCTB
pa30aBIeHHON CEpHOM KHUCIIOTHI, TPOBEJCHNE KAYECTBEHHOM peakinuu Ha Ccynbdar-
MOH W HaOJIoJICHHE TpHU3HaKa €€ MPOTEKaHMs, O3HAKOMJIEHHE ¢ (Pu3nuecKuMu
cBoiicTBaMu azota, ¢ochopa U HUX COECIAUHEHHH (BO3MOMXHO HCIOJIb30BAHHE
BUJIeOMaTepraoB), oOpasiamMu a30THBIX U (POoCcHOpHBIX yTOOpEHUH, MOJyUYCHUE,
coOupaHue, paclo3HaBaHUE W U3YYCHHE CBOMCTB aMMHaka, IPOBEICHUE
KaueCTBEHHBIX PEaKlUii Ha MOH aMMOHMS U (ocdaT-uOH M M3yUEHHE MPU3HAKOB
UX MPOTEKaHUs, B3aUMO/JICUCTBUE KOHIICHTPUPOBAHHOMN a30THON KHUCJIOTHI C MEJIbIO
(BO3MOXKHO HCIIOJIb30BaHUe BHJICOMATEPUAJIOB), U3YUYCHUE MoJIesien
KPUCTAJUTMYECKUX PEMIETOK anmasa, rpadwura, QyiepeHa, O3HAKOMIICHHE C
IPOIIECCOM  aJCOPOIIMKM PACTBOPEHHBIX BEIICCTB AKTHBUPOBAHHBIM YIVIEM U
YCTPOWCTBOM NPOTHUBOTa3a, MoJIydeHUEe, COOMpaHue, pacro3HABaHUE U U3YUYCHUE
CBOMCTB YIJICKHCJIOTO Ta3a, MPOBEJEHNE KAYeCTBEHHBIX PEaKIMii Ha KapOoHAT U
CUJIMKAT-UOHBI W W3yYCHHE TPU3HAKOB WX MPOTEKAHUS, O3HAKOMJICHHE C
NPOAYKIIUEH CUJIMKATHOW MPOMBIIUICHHOCTH, PEIICHUE ASKCIEePUMEHTATbHBIX
3a7a4 1o TeMe «BaxHeime HeMeTaaIbl U UX COCUHECHUS .

MeTta/uibl M UX COETHMHEHUS

OO6m1as xapakTepUCTHKa XUMUYECKUX AJIEMEHTOB — METAJIJIOB HA OCHOBAaHUHM
ux nonoxenus B Ilepuomnueckoit cucremMe xumuuyeckux 3meMeHToB J[. U.
MenpeneeBa u ctpoeHus atomoB. CTpoeHue MeTauioB. MeTtajuindeckasi CBSI3b U
METAINYECKasi  KPUCTANIMUECKAasT  pemieTka.  DJIEKTPOXMUMUYECKUM  pAan
HaIpsDKeHUH MeTtauioB. Ou3nyeckrue 1 XUMUUYECKUE CBOMCTBA MeTalioB. OO0mue
criocoObl ToTydeHuss MeTauioB. [loHATHE O KOPpPO3WHM METANIOB, OCHOBHBIC
criocoObl 3amuThl UX OT Koppo3uu. CriaBel (CTallb, YYT'yH, AIOpPATIOMHHUH,
OpoH3a) ¥ X MPUMEHEHHUE B OBITY M MPOMBIIIIICHHOCTH.

[[lenoynble MeTaimibl: noyiokeHue B [lepuoandeckoil cUCTEME XMMHYECKHAX
snementoB JI. M. MenaeneeBa, CTpO€HHME HMX aTOMOB, HaXOXKJIEHHE B IPHUPOJE.
du3nueckue U XMMUYECKUE CBOWMCTBA (Ha mpumepe Hatpus U Kanus). OKcuasl u
TUJAPOKCHUABI HaTpus | Kanus. [IpuMeHeHHe IIETOYHBIX METaUIOB U HX
COEMHEHU .

[[lenoyHo3eMenbHbIE METAUIBl MArHUA W KaJdblMH: TOJIOKEHHE B
[Tepunonuueckoit cucreme xumuueckux syneMeHToB J[. M. MenaeneeBa, crpoeHue
HX aTOMOB, HaX0XJAeHUE B TIpupoje. PU3nueckue 1 XMMUUECKUE CBOMCTBA MarHus



u Kanblus. BaxkHelmue coequHeHHs Kalbls (OKCUI, THUIAPOKCHUI, COJIH).
XKécTkocTh BOABI U CITOCOOBI €€ YCTPAHEHHUSI.

ANOMUHMI: TIOJIO)KEHUE B [lepnoanyueckoi CUCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aToMa, HaxoXAcHUE B Ipupoac. Pusuyeckue U
XUMUYECKHE CBOMCTBA allfoMUHMsI. AM(OTEpHbIE CBOWCTBA OKCUJA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoanueckoil cucreme XMMAYECKUX 3JI€MEHTOB /I,
. MenaeneeBa, CTpOEHHME aTroMa, HaxoXJAeHUWE B mpupoae. DPusnueckue u
XUMUYECKHE CBOMCTBA xene3a. OKcuabl, Tuapokcunl u conu xkenesa (1) u xxenesza
(IIT), ux cocraB, CBOIMCTBA U MOJTyYCHHE.

Xumuueckuii IKCnepumenm:

O03HAKOMJICHHE C o0pa3llaMd METAJIOB U CIUIABOB, UX (DU3NYECKUMU
CBOWMCTBAMH, HW3Yy4YCHUE PE3yJbTATOB  KOPPO3UH  METAIJIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUACOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJEHUCTBUS OKCHJA
KaJblIUsl M HATPUS C BOJOM (BO3MOXHO HCIIOJIb30BaHUE BHJICOMATEPUAIIOB),
UCCIIEIOBAaHUE CBOMCTB >KECTKOM BOBI, MPOLIECCA TOPEHUSI KeJle3a B KUCIOPOJIe
(BOBMOKHO  HCIIOIb30BAaHUE  BHJACOMATCPUAIOB), IMPU3HAKOB  IMPOTEKAHHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MArHUs, KajblWs, aJlOMUHUS, LIMHKA, jKelie3a
(IT) u xene3a (II1), meau (II), HabmroneHNE M ONMKMCAHUE TIPOIIECCOB OKPAITHBAHMUSI
IUIAMEHM HMOHAMHM HATpus, Kaius U Kalblus (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEpPHUAJIOB), HccleoBaHNE aM(OTEPHBIX CBOMCTB TMAPOKCHU/IA ATIOMUHUS
U TUAPOKCHUA LIMHKA, PEIIEHUE SKCIEPUMEHTAIIbHBIX 33/1a4 10 TeMe «BakHeuine
METaJUIbl U UX COEAUHEHUS.

XuMHA U OKPYXKAKOIIAA Cpeaa

BemecTtBa m Marepuasibl B ITOBCEIHEBHOM KHU3HM YEJIOBEKA. be3omacHoe
MCIIOJIb30BaHME BEIIECTB M XMMHYECKUX peakuuid B ObITy. [lepBas momorinps npu
XUMHUYECKHX 0KOrax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkKaloliel cpeabl (MpeaeiapHas AOoMycTUMAas
KOHIIeHTpanus Beulect, nainee — [I/IK). Ponb xuMuu B pelieHHH 3K0JIOTMYECKUX
mpooIeMm.

Xumuueckuit IKCnepumenm:

U3y4eHHe O0pa3lloB MAaTepUATIOB (CTEKJIO, CIUIAaBBI METAJIOB, MOJMMEPHBIC
MaTepuarbl).

Mexcnpeomemmuwie ceéasu

Peanuzamus MexXnpeaMeTHbIX CBA3€H NpU M3YYEHHM XMMUH B 9 Kiacce
OCYLIECTBIISIETCS 4epe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX



MOHATHH, TaK W TOHATHH, SBJISIONUXCS CUCTEMHBIMH JJIS OTACIBHBIX TPEIMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC IMOHSATHS: HAyYHBIH (DakT, TUIoTe3a, 3aKoH,
TEOpHWs, aHadu3, CHHTE3, KIACCH(PUKAINSI, TIEePUOJANIHOCTh, HAOIIOACHHE,
OKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHE, MOJICIb, SBJICHUE, ITapHUKOBBIN
3¢ PeKT, TEXHOJIOTUsI, MAaTEPUAIIBI.

dusnka: MaTepus, aToM, OSJEKTPOH, TNPOTOH, HEWUTPOH, WOH, HYKIHU],
U30TOIBI, PaJAMOAKTHBHOCTH, MOJICKYJa, JJICKTPHUECKHH 3apsj, MPOBOIHUKH,
TOJYNIPOBOJHUKHY, JTUDJIEKTPUKH, (HOTOIIIEMEHT, BEIIECTBO, TENOo, OO0BEM,
arperaTHoe COCTOSIHHE BEIIECTBa, ra3, pacTBOP, PACTBOPUMOCTb, KPUCTAIITUIECKAsT
peméTka, CruiaBbl, (U3MYCCKHE BEIWYUHBI, €IUHUIIBI H3MEPEHHUS, KOCMHYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE361, CoIHIIE.

buonorus: dorocuHTe3, apIxaHue, Ouocdepa, SKOCHCTEMa, MHUHEPAIbHBIC
yJI0OpEHHUSI, MUKPOAJICMEHTBI, MaKPOAJICMEHTHI, ITUTATCIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, rtuapochepa, MUHEpATBI, TOPHBIC IOPOJIHI,
NIOJIC3HBIC NCKOIIAEMBIC, TOTLJIMBO, BOJIHBIC PECYPCHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA ITPOT'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JINUHOCTHBIE PE3YJbTATbBI

JIMYHOCTHBIC PpE3yJIbTaThl OCBOCHHS IIPOrPaMMbl OCHOBHOT'O  OOIIETO
o0pa3oBaHUs JOCTUTAIOTCA B XOJ€¢ OOYyYCHHUS XMMHU B EIUHCTBE Y4YEOHOW W
BOCIUTATEIIBHON JCSITCIIBHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMH POCCHHCKUMU
COIIMOKYJILTYPHBIMH M JYXOBHO-HPAaBCTBCHHBIMHM IICHHOCTSIMH, IPHHATBIMH B
oOIIecTBe MpaBWIaMH M HOPMaMH IIOBEJCHHS M CIOCOOCTBYIOT IpoIeccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COITMATTU3AIIMN 00YUIatOIIHXCS.

JIM4HOCTHBIE  PE3ydbTaThl  OTPAKAIOT  TOTOBHOCTH  OOYyYarOIIMXCS
PYKOBOJICTBOBAThCS CHCTEMOM TO3UTHUBHBIX IIGHHOCTHBIX OpPHCHTAIlUA U
pacHIipeHne ONbITa ICATEIHPHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1)maTpuoTHYEeCKOro BOCIIMTAHUS .

IIEHHOCTHOT'O OTHOIIICHHUS K OTCYSCTBEHHOMY KYJIBTYPHOMY, HCTOPUIECKOMY
M HAYYHOMY HACIEIWI0, TMOHUMAaHHS 3HAYCHUS XHMHYCCKONM HAayKH B JKH3HU
COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BJIAAETHh JOCTOBEPHOW HWH(pOpMAIHEH O
MEPEOBBIX JOCTHKCHUSAX W OTKPBITHSAX MHPOBOM M OTCUSCTBEHHON XHMHH,
3aMHTEPECOBAaHHOCTH B HAYYHBIX 3HAHHUIX 00 YCTPOHCTBE MUpa U OOIIECTBa;



2)rpaskaIaHCKOro BOCIIUTAHUSA:

MPEJICTABICHUS. O COUMAIBbHBIX HOPMax MW MpPaBWIAX MEKIMYHOCTHBIX
OTHOIIIEHUM B KOJIJIEKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOW,  y4eOHOMCCIIEeOBATENbCKOM,  TBOPYECKOM M APYrHUX  BHJAX
NESATeNIbHOCTH, TOTOBHOCTHM K Pa3HOOOpa3HON COBMECTHOM MACSATEILHOCTH IIPU
BBITIOJIHEHUM Y4YeOHBIX, TI03HABATEIBHBIX 3aJ]lay, BBIMOJHEHUH XUMHUYECKHUX
AKCTIEPUMEHTOB, CO3aHUN YUCOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
U B3aUMOINIOMOINM B Tpolecce d3TOH y4eOHOUM JeATeIbHOCTH, TOTOBHOCTHU
OIIEHUBAaTh CBOE TMIOBEJACHHWE U TIOCTYIIKM CBOMX TOBApHUILECH C MO3ULUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIIEICTBUN MOCTYIKOB,;

3)eHHOCTH HAYYHOI 0 MO3HAHMS

MHUPOBO33PEHUYECKUE TPEIACTABICHUS O BEUIECTBE M XMMHUYECKOW PEaKIUU,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTUSI HAYKU M COCTABJISIONIUE
OCHOBY ISl TIOHUMAaHUSI CYIIHOCTH HAYYHOW KapTUHBI MUpA, MPEJCTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTUS TMPUPOJBI, B3aUMOCBS3SIX YEJIOBEKa C
MPUPOJHON CPesIoi, O POJIU XMMHUHU B MO3HAHUHU ITUX 3aKOHOMEPHOCTEM;

MIO3HABATEJIbHBIE MOTHBBI, HAMPABJICHHBIC HA MOJYYEHHUE HOBBIX 3HAHUM MO
XUMHH, HEOOXOIUMBbIE IJisi OOBSICHEHUS HAOJIOMAaeMbIX MPOIECCOB U SIBICHUH,
NO3HABATEIbHOM, MH(MOPMAIIMOHHOW M YHUTATENbCKOW KYJNbTYPhl, B TOM 4YHUCJE
HaBBIKOB CaMOCTOATEIbHOM paboThl € y4YEeOHBIMHU TEKCTaMH, CIPABOYHOM
JUTEPATypOr, JIOCTYNHBIMA TEXHUYECKHUMH CpEACTBAMHU HH(OpPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpeC K OOyYeHHUIO M TO3HAHUWIO, JF0003HATENBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K €caMOOOpa3oBaHMIO, TPOEKTHOW U  HCCIEI0BATEIbCKOM
JESTENBHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBICHHOCTH W YPOBHS OOYyYEeHHsS B
JIaJIbHCUIIIEM;

4)¢opMupoBaHNSs KYJIbTYPbI 310POBbSI:

OCO3HAHME IEHHOCTH JKW3HU, OTBETCTBEHHOIO OTHOILICHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3J0POBBIM 00pa3 *KWU3HU, OCO3ZHAHUE TMOCIEICTBUN U
HETMPUATHE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aTKOTojs, HAPKOTHUKOB, KypeHUs),
HEOOXOIMMOCTH  COOJIOJICHUS TIPaBWJI  OE€30MAaCHOCTH TPU  OOpAIICHUH C
XUMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

S5)TpyaoBOro BOCIUTAHMS:

MHTEPEC K MPAKTHUECKOMY M3YUYeHHUI0 Tpodeccrii U Tpyaa pa3IudHOro poja,
YBOXEHUE K TPYLYy M pe3yJbTaTaM TPYJIOBOM JEATENBHOCTH, B TOM 4YHUCJIE Ha
OCHOBE TPUMEHEHUS TMPEAMETHBIX 3HAHUW MO0 XWMHH, OCO3HAHHBIA BBIOOP



MHIUBUIYAIbHON TPAEKTOPUH MPOJOIHKEHUS 00pa30BaHus C YUYETOM JIMUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHeImHON NpoheCCUOHANTBHON AESITENIbHOCTU U Pa3BUTHS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTH a/IallTUPOBATHCS B MPOPECCUOHAIBHOM CpEJIE;

6)3K0JI0rH4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH 1EJIECO00pa3HOE OTHOIIEHHE K NPHUPOAE KaK HCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBAHUS, NOHMMAaHUE LIEHHOCTU 3JI0pPOBOTO U
O0e3zomacHoro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(¢u3nuecKOMy M TICUXMUYECKOMY 370pPOBBIO, OCO3HAHHE LIEHHOCTH COOJIIOICHUS
npaBu 0€30MaCHOTO MOBEACHUS IPHU pabOTe C BEIIECTBAMM, a TAKIKE B CUTYaIUsX,
YTPOKAIOIIKX 3I0POBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, MOJIydaeMble MPU U3YYCHUHU XUMUH, IS
pElIeHHs 3a/1a4, CBA3aHHBIX C OKPYKAIOUIEH MPUPOTHON CpeioM, NSl OBBIIIICHUS
YPOBHSI  DKOJOTHYECKOM  KYJIbTYpbl, OCO3HAHHS TJ00aJbHOrO  Xapakrepa
HKOJIOTHYECKUX MPOOJEM M IMyTell HUX pelIeHUs MOCPEICTBOM METOI0B XUMUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PYKOBOJCTBOBATHCS UM B MO3HABATENHHOM,
KOMMYHUKAaTUBHOU U COIIMAIbHON MTPAKTHUKE.

METAINIPEJMETHBIE PE3YJIBTATBI

B cocraBe MeranmpeIMETHBIX pe3yJbTaTOB BBIACISAIOT 3HAYUMbIE JUIA
(opMuUpOBaHUS MHUPOBO33peHHUsI OOILIEeHay4yHble MOHATHUA (3aKOH, TeOopHs,
IOpUHIUI, TUIIOTE3a, (PaKT, cucTeMa, Mpolecc, IKCIIEPUMEHT U APYroe.), KOTOphIe
UCHOJb3YIOTCSI B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX IpeIMeTax W MO3BOJSIOT Ha
OCHOBE 3HaHUI M3 3TUX MpPEeAMETOB (OPMUPOBATH IMPEICTABICHUE O LIETOCTHOM
Hay4YyHON KapTHHE MUpa, U YHUBEpCaJbHble YUeOHbIe NEHCTBUS (I103HABATEIbHBIC,
KOMMYHUKATUBHbBIE, PETYJIATUBHBIE), KOTOpbIe oOecneunBaoT (OpMUPOBaHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IIJITAHUPOBAHUIO M OCYILECTBICHHUIO Yy4eOHOM
NEeSATENBHOCTH.

Ilo3HaBaTe/IbHbIC YHUBEpPCAJbHbIE Y4eOHbIe JeiiCTBUS

ba3osrble 1oruyeckue JecTBUA:

YMEHMS HCIIOJIB30BaTh IMPUEMBI JIOTUYECKOIO MBINUIEHHS IPU OCBOCHHUHU
3HAHMM: PAcKpbIBATh CMBICI XMMHYECKHX HOHSTHH (BBIAEIATh UX XapaKTEPHbIE
IIPU3HAKH, YCTAHABJIMBATH B3aWMOCBS3b C JIPYTMMHU MOHATHUSMH), HCIIOJIB30BATh
MOHATHUSA 1711 OOBSICHEHUS OTACNIbHBIX (PAKTOB U SBJICHUMN, BHIOMPATh OCHOBAHUS U
KPUTEpUU ISl KJIacCU(UKALMKA XUMUYECKUX BEIIECTB M XUMUYECKUX PEaKIIHi,
yCTaHaBIMBAaTh MPUYMHHO-CIEACTBEHHBIE CBA3M MEXAY OOBEKTAaMU H3y4YEHUS,



CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHAYKTUBHbBIC, NENYKTUBHBIC, 10 AHAJIOTHUN),
JienaTh BEIBOBI U 3aKIIIOUCHHUS;

yMEHUE TMPUMEHSITh B TpollecCe TMO3HAHMUS TOHATUS (TIPEAMETHBIE W
MeTanpeIMETHbIC), CHMBOJIUYECKHE (3HAKOBBIC) MOJIECNIU, UCIIOJIB3YEMbIE B XUMUH,
peoOpa3oBBIBATH MIUPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIC TIPEACTABICHUS —
XUMUYECKUI 3HAK (CUMBOJI DJIEMEHTa), XUMHYeckass ¢GopMmylia U ypaBHEHUE
XUMHUYECKOU PEaKIMU — MPU PEIICHUH y4yeOHO-TI0O3HABATEIbHBIX 3a]a4, ¢ YYETOM
ATUX MOJIEIBHBIX TMPEJCTABICHUN BBISABISITE U XapaKTePU30BaTh CYIECTBEHHBIE
MPU3HAKK U3YYaeMbIX O0BEKTOB — XMMUYECKHUX BEIIECTB U XUMUUYECKUX PEaKIUH,
BBISIBJIATH  OOIME  3aKOHOMEPHOCTH, TPUYUHHO-CJICJACTBEHHbIC CBSI3U U
MPOTUBOPEUHUS B U3YUAEMBIX MPOLIECCaX U SIBJICHUSX.

Ba3oBble uccienoBarejbckme AeiCTBHS

yMEHHE HCIOJIb30BaTh IOCTABJICHHBIC BOIPOCHI B KAayeCTBE WHCTPYMEHTA
MO3HAHMS, a TaKKe B KadyeCTBE OCHOBBI i1 (DOPMHUpPOBAHUSI THUIOTE3BI TIO
IIPOBEPKE MPABUIIBHOCTH BBICKAa3bIBAEMBIX CYKICHUI;

npuoOpeTeHne OImbITa MO TUIAHUPOBAHUIO, OPraHU3AIlMd W TPOBEIACHUIO
YUYEHUYECKUX OKCHEPUMEHTOB, yMeHHe HaOIoJaTh 3a XOJOM Ipolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yJbTar, (GOpMYJIHPOBATH 00OOIIECHUS U
BBIBOJIBI 110 pe3yJibTaTaM MPOBEIEHHOTO OIbITa, UCCIEIOBAHMS, COCTABIATh OTYET
0 MpoJieTTaHHOM padoTe.

Pab6ora ¢ undgopmanmeii:

yMEHHE BBIOMpaTh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHPOPMAIIHIO
pPa3TUYHBIX BUIOB U (HOPM MPECTABICHUS, MOJIyIaeMyl0 U3 Pa3HbIX UCTOYHHKOB
(Hay4yHO-TIONyJIApHAsl JIUTEpaTypa XWUMHUYECKOTO COJEpKaHHs, CIpPaBOYHBIC
nocobusi, pecypcsl WHTepHETa), KPUTUYECKH OLICHHWBATH IMPOTHUBOPEUUBYIO U
HEJIOCTOBEPHYIO HH(OpMAIIHIO;

yMEHHE TPUMEHSTh Pa3INYHbIE METOMABI W 3aMpOoChl MPU MOWCKE U OTOOpE
uHOpPMAIIMM W COOTBETCTBYIOIIUX JaHHBIX, HEOOXOAMMBIX [IJISi BBIOTHEHUS
y4eOHBIX U MO3HABATEIBHBIX 3a7]a4 OMPEIeAEHHOTO TUIIA, TPHOOPETEHUE OTbITA B
0o0NacTH  MCTOJB30BaHMUS  HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHNE KYJIbTYypOil aKTUBHOT'O MCTIOIB30BAHUS PA3IMYHBIX TIOMCKOBBIX CHUCTEM,
CaMOCTOSITEIILHO BBIOMPATH ONTHUMANTBHYIO (OpMY MPEACTABICHUS HHPOPMAIIUUA U
WUTIOCTPUPOBATh pEIIaeMble 3aJadll HECIOXKHBIMU CXeMaMH, JHarpaMMamH,
apyruMu popMamu rpaduKi U UX KOMOMHAIUSIMU;

YMEHUE HCHOJIb30BaTh M AaHAJUM3UpOBaTh B Mpolecce Yy4eOHOU W
MCCJIeIOBATEILCKON JEATETPHOCTH MH(POPMAIIMIO O BIUSHUW MPOMBIIUICHHOCTH,



CEIBCKOT0 XO3SIIICTBA M TPAHCIOPTAa HA COCTOSHUE OKPYXAIOIIeH MNpUpOTHON
Cpelibl.

KoMMyHuUKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC 1eHCTBUSA:

yMEHHUS 3aJaBaTh BOMPOCHl (B XOje Juajgora W (Wiu) JUCKYCCHH) TIO
CylllecTBy  oOcyxkjgaeMod  Tembl, (GOpPMYIUPOBaTH  CBOM  MPEJIOKEHUS
OTHOCHUTEJILHO BBIMIOJHEHUSI TIPEJIOKEHHOMN 3a/1a4H;

YMEHUS  MPEJCTaBIATh  TOJYYEHHBIE  pe3yibTaThl  IMO3HABATEIHLHOU
JEATeIbHOCTA B YCTHBIX U TMHUCHMEHHBIX TEKCTax; JeiaTh MPE3eHTAIHI0
PEe3YyIbTATOB BBHITIOJIHEHUST XMMHUYECKOTO0 SKCIEpUMEHTa (J1abopaTOPHOTO OIMbBITA,
71a00paTOpHOM pabOTHI MO UCCIICIOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MTPOCKTA);

yMEHUs Y4eOHOTO COTPYAHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABATEILHOM U MCCJEAOBATEIILCKOW  JICSITEIBHOCTH  TPU  PEIICHUU
BO3HHMKAIOIIMX TPOOJEeM Ha OCHOBE y4E€Ta OOIIUX WHTEPECOB M COTJACOBAHMUSI
no3unuii (00CyX AeHUsI, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMBI», KOOPIWHAIIUS
COBMECTHBIX JICHCTBHI, OIpeIeNieHHue KPUTEPHEB IO OILCHKE KadyecTBa
BBITIOJIHEHHOM pabOThI U IPYTHE).

Pery/isiTUBHBIE YHUBEpPCAIbHbIE YyUeOHbIE TeCTBHS:

YMEHUE CaMOCTOSITENIbHO ONPENENATh LEIU JEATEIIbHOCTH, IUIAHUPOBATH,
OCYIIECTBIISITh, KOHTPOJIUPOBATh U TMPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NeATeNIbHOCTD, BBIOMpaTh Hanbojee d3(hPeKTUBHBIE CIIOCOOBI pelIeHUs YUYEOHBIX U
NO3HABATENbHBIX 33Ja4, CaMOCTOSITEIbHO COCTaBIISITh WM KOPPEKTHUPOBATH
NPEMJIOKEHHBIA aNrOPUTM JIEVCTBUM TMpPU BBINOJHEHUHM 3aJaHUW C YYETOM
MOJIyYeHUS HOBBIX 3HaHUI 00 M3y4aeMblX OOBEKTaX — BEIIECTBAX U PEaKIHUAX,
OLICHUBAaTh COOTBETCTBHUE IOJYYEHHOTO pE3yJbTaTa 3asBJICHHON LW, yMEHUE
UCIIOJIB30BATh U aHAJTU3UPOBATH KOHTEKCTHI, MPEIJIaracMbI€ B YCIOBUU 3aJaHUM.

HPEAMETHBIE PE3YJIBTATHBI

B cocraBe mpeamMeTHBIX PE3yNbTaTOB 10 OCBOCHHIO 00S3aTEIHHOTO
CoJlep KaHMsl, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpammoi,
BBIJICNIAIOT: OCBOCHHBIC OOYYAIOIMMUCA HAy4YHBIC 3HAHUSA, YMEHUS M CIOCOOBI
NeHCTBHM, crenupuyecKue g MPEAMETHON 001acTH  «XHUMHS», BHJIBI
NEATENIbHOCTH 10  TOJYYEHHIO HOBOTO  3HAHUA, €ro HUHTEpIpeTaluu,
peo0pa3oBaHUIO W MPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX U HOBBIX CUTYaITUSX.

K koHily oOyudenus B 8 ki1acce npeiMeTHbIE pe3yJIbTaThl HA 0a30BOM YpOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

e packKpbIBaThb CMBICI OCHOBHBIX XMMHUYECKUX IMOHATHI: aTOM, MOJEKYJa,

XUMHUYECKUI 3JIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECH



(omHOpPOHASE U HEOJHOPO/AHAS ), BAJIEHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBas 10151 XUMUYECKOTO 3JI€MEHTA B COEIMHEHNHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOTa, OCHOBAHUE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTETIEHD
OKHCJICHUS, XUMHYECKas PeaKius, Kiaccu(ukamus peakiuil: peakiuu
COCMHEHUS, pEeaKIMU Pa3JIOKEHUs, PEaKIUu 3aMelIeHUs, PeaKIuu
0o0OMEeHa, K30- U SHJOTEPMUUYECKHUE PEAKIINH, TEII0BOU AP (EKT peakiuu,
SAPO aToMa, JJIEKTPOHHBIM CJIOW aToma, aTOMHas OpOUTalb, PAaAUYC
aToMa, XMMHYECKasl CBs3b, MOJSPHAS W HEMOJISIpHAas KOBAJIGHTHAs CBS3b,
WOHHAsl CBSI3b, MOH, KaTHOH, aHWOH, PAacTBOP, MAaccOBas JIOJs BEIIECTBa
(MpoI1eHTHAsT KOHILICHTPAIIKs ) B PaCTBOPE;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHUMHUYECKUX TIOHSATUA U
MPUMEHSTH T TOHITHUS NPU ONMUCAHUM BEIIECTB U UX TIPEBPaICHUI;
UCIIOJIB30BaTh XUMUUYECKYI0 CHMBOJIUKY JUJII COCTaBJICHUS (HOpMYT
BEIIIECTB M YPABHCHUN XUMUYECKUX PEAKIIUIA;

OTIPENICNIATh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENEHb  OKWUCIICHMs  DJIEMEHTOB B  OWHApHBIX  COCJMHEHUSAX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIacCy COEIMHEHUMN 10
dbopMynaMm, BHI XUMHYECKOM CBs3U (KOBajJeHTHass W HOHHasg) B
HEOPraHMYECKUX COCTUHEHUSX;

packpeiBath cMmbica [lepuonuueckoro 3akona JI. U. Menneneesa:
JEMOHCTPUPOBATh MOHUMAHWE NEPUOJMYECKON 3aBUCHMOCTH CBOWCTB
XUMHUYECKUX JJIEMEHTOB OT UX MojoxkeHus B llepuogumyeckoil cucreme,
3aKOHOB COXPAHEHMSI MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YY€HHUsI, 3aKOHa ABOTraapo;

ONMKCHIBATh U XapakTepu3oBaTh Tabmuunyio ¢opmy Ilepuoanueckoii
CUCTEMBbl XUMHUYECKUX DJJIEMEHTOB: pa3iudaTh IMOHATUA «TJIaBHAs
noarpymnmna (A-rpynmna)» u «mobouynas noarpynna (b-rpymnma)y», maneie u
OOJbIIME TEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmune «llepuoguyeckas cucrema XuMmudeckux siemeHToB [J[. .
MenneneeBay C YHCIOBBIMH XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sApa, 00IIee YUCIO IIEKTPOHOB
U pacnpeiesIeHUe UX MO IEKTPOHHBIM CIO0SIM);

KIacCU(UIIUPOBATH XUMHUYECKHE DJIEMEHTHI, HEOPTAaHUYECKHUE BEIECTBA,
XUMHUYECKHE peakluuu (M0 YUCIYy M COCTaBYy Y4YacTBYIOLIMX B pEaKIuu
BEIIECTB, MO TEIIIOBOMY D (DEKTy);



e XapakTepu3oBaTh (OMHCHIBATH) OOILIME XMMHYECKHE CBOWCTBA BEILECTB
pPa3IUYHBIX KJIACCOB, MOJATBEPXKAasi ONUCAHUE MPUMEpPAMU MOJIEKYIISIPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

e TPOrHO3MPOBATH CBOMCTBA BEUIECTB B 3aBUCHUMOCTU OT UX KaUY€CTBEHHOI'O
COCTaBa, BO3MOXKHOCTM NPOTEKAHUS XUMHUYECKUX TMpEBpalICHUN B
Pa3IUYHBIX YCIOBUSX;

e BBIUKCIATH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJSIPHYIO Macchl
BEUIECTB, MAacCCOBYIO JOJI0 XHUMHUYECKOro »3JeMeHTa 1o ¢opMmyle
COEJIMHEHHUS, MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPaBHEHUIO XUMUYECKON pPEeaKIUU;

e TPUMEHSTh OCHOBHBIE ONEPALMU MBICIUTEIBHON AESTEIBHOCTH — aHAJIU3
U CUHTE3, CpaBHEHHUE, 00O0O0IleHHEe, CUCTEeMATHU3alHIo, KIacCU(UKAIUIO,
BBISIBJICHUE TMPUYUHHO-CIICICTBEHHBIX CBA3CH — I M3y4eHUS CBOWCTB
BEUIECTB W XUMHUYECKMX PEAKIHMi, eCTEeCTBEHHO-HAYYHBIE METO]IbI
NO3HAHUSI — HAONIOICHHE, W3MEpPEHUEe, MOJEIMPOBAHUE, SKCIEPUMEHT
(peanbHbBINA U MBICIICHHBIN);

e cCleNoBaTh MpaBWaM  TOJIb30BAaHUS ~ XMUMHYECKOM  TMOCYI0ll U
n1a0opaTOpHBIM O0OpYyIOBaHMEM, a TaKXe IpaBUjIaM oOOpalleHus C
BEUIECTBAMU B COOTBETCTBUM C HWHCTPYKLHUSAMH II0 BBIIOJIHEHUIO
1a00paTOPHBIX XWMHUYECKUX ONBITOB [0 IOJYyYEHUI0 M COOMpaHUIO
ra3oo0pa3HbIX BeUIECTB (BOAOpPOJAa M KHUCIOPOAA), IPUTOTOBIICHUIO
pPacTBOPOB C ONPENEIEHHOW MacCOBOM JOJIEH PAaCTBOPEHHOIO BEIIECTBA,
IUIAHUPOBaTh W MPOBOJAMTH  XHUMHYECKHE  DKCIIEPUMEHTHl IO
pPacro3HaBaHUIO PACTBOPOB IIEJIOYEH M KUCIIOT C IOMOIIBI MHIUKATOPOB
(makmyc, dheHondTaaenH, METHJIOPAHX U IPYTHE).

K xonuy oOyuenus B 9 Kkiacce npeJMeTHbIE Pe3yIbTaThl Ha 0a30BOM YPOBHE

JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

e PpACKpbIBaThb CMBICI OCHOBHBIX XHUMHUYECKUX IOHATHNA: XUMUYECKUU
3JIEMEHT, aTOM, MOJIEKYJa, WOH, KaTUOH, AHWOH, IIPOCTOE BEIIECTBO,
CJIOKHO€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCJICHUS, XMMUUYECKasl PeaKlus, XUMUYEeCKasi CBsI3b, TEIUIOBOH 3PdeKT
peakuuyd, MOJb, MOJIIPHBIA  OOBEM,  pacTBOp,  BJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, 3JEKTPOJIUTUYECKAs JUCCOLMALMS, PEaKUUd HOHHOIO
oOMeHa, KaTalu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTuMble U
HEOOpaTUMBbIE PEAKIMH, OKHCIUTEIIbHO-BOCCTAHOBUTEIbHBIE DPEAKIIHH,
OKHUCJIMTENb,  BOCCTAHOBHUTENb,  OKHUCIEHHME M  BOCCTAHOBIICHHE,



amiotponus, aMm(pOTEepHOCTh, XUMHUYECKasi CBSI3b (KOBAJICHTHAs, MOHHAs,
METAJIMYECKasi), KpUCTAJUIMYECKasT pemieTka, KOppo3usi METaIoB,
CIUIaBbI, CKOPOCTh XHMHUYECKOW peakIuu, MpeaeabHO JOMyCcTUMas
koHueHTpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XUMHUYECKUX TMOHATUA U
NPUMEHSATH 3TH MOHSTHUS NPU ONMUCAHUU BEIIECTB U UX MIPEBPaICHU;
UCIIOJIb30BaTh XUMUUYECKYI0 CHMBOJIMKY IS COCTaBJICHHUS (HOpMYyT
BEIIIECTB M YPABHCHUN XUMUYECKUX PEAKIIUIA;

OTIPENICNIATh BAJICHTHOCTh U CTENIEHb OKUCJICHUS XUMUUECKUX AJIEMEHTOB B
COCMHEHUSAX PA3JIMYHOTO COCTaBa, MPHUHAJICKHOCTh BEIIECTB K
OTpEeNIeIEHHOMY KJIAcCy COCIMHEHUN 1o (opMynam, BUJ XUMHUYECKOUH
cBs3M (KOBAJICHTHAs, WOHHAs, MeETAJUIMYECKas) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA 0 XMUMHUYECKOU (hopMmyie, xapakTep cCpelbl B
BOJHBIX PAacTBOpax HEOPTaHUYECKUX COCIMHEHUH, THUIl KPUCTATUITMUECKON
PEMETKN KOHKPETHOT'O BEIECTBA;

packpbiBaTh cMbIci [lepuomnueckoro 3akona JI. WM. MenneneeBa u
JEMOHCTPUPOBATh €r0 TOHMMAHHE: OIUCHIBATh W XapaKTepu30BaTh
Tabiuunyto ¢opmy Ileprmonnyueckoit CUCTEMBI XUMUYECKHX JJIEMEHTOB:
paznuyarh TOHATUSL «rJaBHasg mnoarpynmna (A-Tpynma)» U «moboyHas
noarpynmna (b-rpynma)», Maneie U OOJbIIME MEPUOJBI, COOTHOCHUTH
0o003HaueHusl, KOTOpPhIE HMEIOTCS B MNEPUOJUYECKON TaliuIe, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMHU  CTPOCHHUSI  aTOMOB  XMUMHUYECKHUX
AJIEMEHTOB (COCTaB H 3apsij sapa, OOIIee YHCIO DJIIEKTPOHOB U
pacrpefieyieHie HMX 1O JJIGKTPOHHBIM  CIIOSIM), OOBSACHATH 0OIIHe
3aKOHOMEPHOCTU B M3MEHEHHUHM CBOMCTB 3JIEMEHTOB M MX COEIWHECHUHN B
npeaenax MallblX MEPUO0B U IVIABHBIX MOATPYII C YYETOM CTPOEHUS HX
aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKUAE DJIEMEHTHI, HEOPTaHWYECKHE BEIICCTBA,
XUMUYECKHE peakuuu (M0 YMCIy M COCTaBYy Y4YacTBYIOLIMX B pPEaKIUU
BEIIECTB, MO TEIUIOBOMY 3(PdeKTy, M0 M3MEHEHHIO CTETICHEW OKHCIICHUS
XUMHUYECKHUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOmME W crnenuPuuecKkne XUMHYECKHUE
CBOMCTBa TPOCTBIX M CJOXHBIX BEIIECTB, MOJATBEpPKIas OMNHCAHUE
npuMepaMy MOJIEKYJIIPHBIX M HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIU;



COCTaBIIATh YPAaBHEHUS DJICKTPOJIUTHYCCKOW HUCCOIMAIIMU  KHUCJIOT,
LIEJI0YEH U COJIEH, MOJIHBIE U COKPAILLEHHBIEC YPABHEHUS PEAaKLUi MOHHOI'O
oOMeHa, ypaBHEHHS peaklIuid, TMOATBEPKIAIONUX CYIIECTBOBAHUE
TCHETHYECKOW CBSI3U MEXK/y BEIIECTBAMH PA3IMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCITMTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITUN
MOCPEICTBOM COCTABJICHUS JIEKTPOHHOIO OajaHca ATUX PeaKIuii;
IIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHWS,
BO3MOXXHOCTH TIPOTEKAHWS XUMWYCCKUX MPEBPANICHUN B Pa3IMYHBIX
YCIIOBUSX;

BBIUYUCIISATh OTHOCHUTCIBHYIO MOJICKYJSPHYIO M MOJISIPHYEO  MacChl
BEUIECTB, MAacCCOBYIO JOJI0 XHMHUYECKOrOo »dJeMeHTa 1o Qopmyse
COCJIMHEHH S, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
110 YPaBHEHUIO XUMUYCCKON PEaKIUH;

CcOOJIFO1aTh npasuia MOJIL30BaHUS XUMHYECKOU MOCYJIOU u
nabopaTopHbiM O0OpYJOBAaHMEM, a TaKXke TpaBuiaa oOpalieHus ¢
BEIICCTBAMH B COOTBETCTBUM C HWHCTPYKIUSAMH 110  BBITIOJIHCHHIO
7a00paTOPHBIX XMUMHYECKUX OIBITOB [0 TMOJYYCHHIO W COOHMpaHUIO
ra3000pa3HbIX BEIIEeCTB (AaMMHaKa M YIJIEKUCIIOTO rasa);

OPOBOAUTH  PEAaKIWH, MOATBEPXKIAIOIINE  KAYeCTBEHHBIH  COCTaB
Pa3TUYHBIX BEIECTB: PACIIO3HABATh OMBITHBIM MYyTEM XJIOPHUI-, OpOMUI-,
uoaua-, kKapOoHat-, ¢ocdar-, cuiumkar-, Ccyibdar-, TUIPOKCUI-HOHBI,
KaTHOHBl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpaX HEOPraHUYECKUX BEIIECTB;

PUMEHSITh OCHOBHBIC OIEpAIlMU MBICIUTEILHON JeATeIbHOCTH — aHAIH3
U CHUHTE3, CpaBHEHHE, O0O0OOIIeHNEe, CHUCTEMATU3AIMIO, BBHISBICHUE
PUYMHHO-CIIEJICTBEHHBIX CBSI3€M — Il WM3Y4YEHUS CBOWCTB BEIECTB U
XUMHYECKUX PEAKIMH, eCTECTBEHHO-HAYYHbIE METOAbl TO3HAHUS —
HaOJIIOIeHNe, M3MEpPEHUE, MOJCIMPOBAHHUE, JKCIICPUMEHT (pEaIbHBIN U
MBICJICHHBIN ).

TEMATHYECKOE IINTAHUPOBAHUE
8 KUIIACC

N2

n/n

KoauvecTBo yacos
HaumenoBaHue pa3aesioB u

TeM NPOrpaMMbI Bcero
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KonTpoabHble IIpakTH4eckue
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1.1
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2.2

aneMeHToB VIIA-rpynmnsl. ["anorenst

OO01as XxapakTepUCTUKA XUMUYECKHX
anemeHToB VIA-rpynmnsl. Cepa u eé
COeIMHEHUS
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OO6mast xapakTepUCTHKAa XUMHUYECKUX
2.3 aneMeHToB VA-rpynnsl. A30T, pocdop u ux
COCITMHEHUS

OOm1ast XxapaKTepUCTUKAa XUMUYESCKHX
2.4 anemeHToB [VA-Tpynmel. Yriepon u
KPEMHHI U X COCTUHCHHUS

Uroro no pazneny

Pa3zgen 3.MeTaiibl M HX COeTHHEHUSA

3.1 OO0111€e cBOYMICTBA METAJIJIOB

3.2 Baxxueiimme MeTauIbl U KX COSTUHEHUS

Hroro no pazaeny

Pa3nes 4. XuMust 1 OKpy»KamoIas cpena

4.1 BemectBa u MaTepHrajibl B ’)KU3HU YCIIOBCKA

Hroro no pasaeny

25
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PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

IHOYPOYHOE IIVTIAHUPOBAHHUE
8 KIIACC

Ne
Tema ypoka
n/n

1 [Ipenmer xumuu. Poss XuMuu B )KU3HU
yenoBeka. Tena u BemecTna

2 [TonsTHE O METOAX TIO3HAHMS B XUMUHU
[Mpaktrueckas padota N 1 «IIpaBuia

3 paboTHl B TaOOPATOPUU U TIPUEMBI
oOpartieHus ¢ 1abopaTOPHBIM
000pyTOBaHUEM

4 Uucrele BemecTBa U cMecu. CriocoOsl
pa3aesieHust cMecei
ITpaktuyeckas pabora NQ 2

5 «Paznenenne cmeceit (Ha mpumepe
OUYHCTKU MTOBAPEHHOM COJIH)»

6 ATOMBI ¥ MOJIEKYJIbI

7 XUMUYECKUE DTIEMEHTHI. 3HAKH
(CMMBOJIBI) XUMHYECKUX IIEMEHTOB

8 [IpocThie u cia0xKHBIE BELIECTBA

9 ATOMHO-MOJIEKYIIIPHOE YYEHHE

3aKOH MOCTOSHCTBA COCTaBa BEILECTB.
10 Xumnueckas popmyna. BaneHTHOCTD

aTOMOB XMMHMYECKHX 3JIEMEHTOB

OTHOcuTeNbHAsA aTOMHAs Macca.

11
OtHocuTenbHAs MOJICKYJIdpHas Macca

68

KoauyecTBo yacoB

Bcero

KonTtpoJbHbie
padoThI

IIpakTH4eckue
padoThI

Jara
H3y4YeHHn


https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
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19

20

21

22

23
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25

26

MaccoBas 107151 XMMUUYECKOTO 3JIEMEHTA
B COCJIMHEHUU

KonnuecTBo BemecTa. Moib.
Momnspaas macca

dusnuecKkrue 1 XMMUUECKHUE SIBJICHUSI.
XuMUYecKas peakius

[Ipu3Haky U ycnoBUs MPOTEKAHUS
XUMHUUYECKUX PEaKIINil

3aKoH COXpaHEHUsI MacChl BEIECTB.
XHAMHUYECKUE YPAaBHEHHUS

Brruncnenust KoaudecTBa, MacChl
BEIIIECTBA 110 YPABHEHHSIM XUMHUYECKUX
peakuui

Knaccudukanust XauMUuecKkux peakiui
(coenuHeHMS, pa3IOKEHUS, 3aMEIICHUS,
obmeHa)

M. B. JIoMOHOCOB — y4€HBI-
sHImKIoneaucT. O000IeHE U
CHUCTeMaTH3allusl 3HAHUI

Kontponsnas padora N21 mo teme

«BermiecTBa 1 XUMHUYECKUE PEAKIIUN»
Bo3nyx — cMech razos. CocraB
Bo3ayxa. Kuciopon — anemeHT u
npocroe BemectBo. O30H
DuU3MYECKUE U XMMUYECKHE CBOMCTBA
KHCIopoa (peakiy OKUCICHHUS,
ropenue). [Torstue 06 okcuaax
CriocoOsl motyueHus: KUCIopoia B
1abopaTopUu U MPOMBIIIIEHHOCTH.
[Ipumenenue kucnopoaa

TennoBoii 3 HeKT XUMHIECKOM
peaxiuu, IOHATHE O TEPMOXUMHUECKOM
YpaBHEHUH, K30~ U SHIAOTEPMHUECKUX
peaxkuusax

TornnuBo (HedTh, yroib U METaH).
3arpsi3HeHue BO3/ayXa, COCOObI ero
MpeI0TBpAaIllCHUS

[Mpaktuueckas padora N2 3 o Teme

«[Tonmyuenue u cobupanue KUCIOPOAa,


https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
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M3y4YEHUE €ro CBOUCTB)

Bonxopox — aneMmeHT u mpocToe
BeuecTBo. Haxoxaenue B npupoae
DU3NYECKUE U XUMUYECKUE CBOMCTBA
Bojopoxa. IIpumenenue Bogopona

TloHdaTHE O KHUCIIOTAaX U COJISIX

Cnoco0bl mosTy4eHus BOAOPO/ia B
naboparopuu

[MpakTrueckas padota N2 4 mo Teme

«ITonmyuenue u coOupanue BoI0PO/Ia,
W3yYECHHUE €r0 CBOMCTB)

MouisipHblii 00BEM ra3oB. 3aKOH
ABoraapo

Brrunciaenust 00n€Ma, KoJIM4ecTBa
BEIIlECTBA rasa 1Mo €ro U3BECTHOMY
KOJIMYECTBY BEIleCTBA WK 00BEMY
Brruuciienus o06EMOB ra3oB 1o
YPaBHEHUIO PEaKIIMA Ha OCHOBE 3aKOHA
00BEMHEBIX OTHOIIICHHIH T'a30B
duszndeckre U XUMUUECKHE CBOMCTBA
BOJIbI

CocraB ocHoBanuii. Ilonstue 00
WHIIUKATOpax

Bona kak pactBoputens. HaceimeHnHbie
Y HEHACHIIIICHHBIE PacTBOPBL. MaccoBas
JI0JISI BEIIECTBA B PACTBOPE

ITpaktuyeckas pabora N2 5 mo Teme

«IIpurotoBieHue pacTBOpPOB ¢
onpeaeiEHHON MacCOBOM 10ei
pacTBOPEHHOTO BEIIECTBA»

KontponsHas pabora N2 mo teme

«Kucnopoa. Bogopon. Boga»
Oxcuppl: cocTaB, KiaccupuKanus,
HOMEHKJIaTypa

[Tomyuenune u XuMHUYECKUE CBOMCTBA
KHCIIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX
OKCHOB

OcHoBaHusI: cOCTaB, KIaccuuKaims,


https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
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56

57

HOMEHKJIaTypa
[Tosmydyenune u XMMHUYECKUE CBOMCTBA
OCHOBaHUH

Kucnotsl: cocras, knaccuduxarus,
HOMEHKJIaTypa

[Tosmydyenne u XMMHUYECKUE CBOMCTBA
KHUCIIOT

Conu (cpennue): HOMEHKIIATypa,
CHOCOOBI OJYYEHHS, XUMUYECKHE
CBOMCTBA

[MpakTrueckas padota N 6. Pemenne

9KCIEPUMEHTAIbHBIX 33134 10 TEME
«OCHOBHBIE KJIaCChl HEOPTraHNYECKUX
COEIUHEHUIN

['enernyeckas cBsi3b MEXAY KlaccaMu
HEOPraHWYECKUX COCTMHEHUI

O00011IeHNE U CHCTEMATH3ALMS 3HAHUHA

KontponsHas padora N3 mo teme

"OCHOBHBIE KJIACChl HEOPraHUYECKUX
coequHeHun"

[TepBbie MOTBITKH KIacCUpUKAITIT
XUMHYECKUX deMeHTOB. IToHsTHE O
rpynmnax CXOIHBIX JIEMEHTOB
[Tepuoanueckuii 3aKOH U
[Tepuoaudeckas cucTeMa XUMHYECKUX
anemenToB JI. 1. Menaeneera

[lepuopl, TpyIIIbI, TOATPYIIBI

Crpoenune atomoB. CocTaB aTOMHBIX
siaep. M3oTorbl

CtpoeHue IeKTPOHHBIX 000JI09eK
aToMOB 3JieMeHTOB [lepuoanueckoit
cuctemsl /1. 1. MeHnaeneeBa
XapakTepUCTUKAa XUMHUYECKOTO
3JIEMEHTA II0 €0 MOJ0KEHHUIO B
ITepnoanueckoii cucreme /. 1.
MeHpeneeBa

3HadeHUE HepI/IO,[[I/I‘-IeCKOFO 3aKOHa OJ1d


https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e

pa3BuTUs HayKu U npaktuku. 1. 1.
MenneneeB — y4E€HBIM, MIE1aror U
rpakJIaHUH
PesepBubiit ypok. O60011eHNE 1

58 CUCTeMAaTH3aIVsI 3HAHWH /
Bcepoccuiickas mpoBepoyHas paboTa

KonrposnbHas padota N24 o teme

59 «CtpoeHne aroma. XUMHUYECKas CBS3bY /
Bcepoccuiickas mpoBepouHas paboTa

60 DIEKTPOOTPUIIATEIIBHOCTh AaTOMOB
XAMHAYECKUX DIEMEHTOB

61 HMoHHas xuMuueckas CBI3b

62 KoBasnieHTHas MosipHas XUMHYECKast
CBA3b

63 KoBasneHTHas HemoJIIpHast XUMUIecKast
CBA3b

64 CrerneHb OKUCIIEHUS

65 OKHUCIUTEIIFHO-BOCCTAHOBUTEIIHLHBIE
peakiuu

66 OKHUCIUTEIN U BOCCTAHOBUTEIN

Peseprubrit ypok. O6001IeHNE 1
67 CUCTEMATHU3ALNA 3HAHUN I10 TEME
«Crtpoenue aroma. XuMHYECKast CBS3bY»
PeseprubIit ypok. O6001IeHNE 1
cucTeMaTH3allHs 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68
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9 KUIIACC

NC

n/n

10

11

12

13

Tema ypoka

[lepnoanueckuil 3aK0H.
[leproauueckas cucteMa XUMHUYECKUX
anemenToB J[. 1. Menaeneera
3aKOHOMEPHOCTH B H3MEHEHUH
CBOMCTB XUMHUYECKHX DJIEMEHTOB
IIEPBBIX TPEX MEPUOI0B
Knaccugukanus u HOMeHKIaTypa
HEOPraHUYECKUX BEILEeCTB

Bubpl XuMU4EeCKO CBA3U U TUTIBI
KPUCTAJUIMYECKUX PEIIETOK

KonrponbHas padota N21 mo teme

«IToBTOpEHUe U yriyOneHne 3HaHUI
OCHOBHBIX Pa3/eJIoB Kypca 8 Kiacca»
Knaccudukanus XauMUIeCcKuX peakiinii
10 PA3JIMYHBIM [TPU3HAKAM

[ToHsiTHE O CKOPOCTH XUMUUYECKOH
peakuuu. [IoHsATHE O TOMOT€HHBIX U
TFeTEPOre€HHBIX PEAKIIHIX

[ToHATHE O XUMUYECKOM PaBHOBECHH.
@akTOpbl, BIUAIOIINE HA CKOPOCTh
XUMUYECKON PEAKLUHU U MOJIOKEHUE
XUMHUYECKOTO PAaBHOBECHS
OKHCIIUTENBbHO-BOCCTAHOBUTEIbHbBIC
peakuuu

Teopust 3NEKTPOITUTHUECKOU
nuccounanuu. CUibHbIE U c1alble
3IEKTPOJIUTHI

Honnble ypaBHEHHS peakuuii

XHUMHYECKHE CBOMCTBA KUCIOT U
OCHOBaHUH B CBETE MpeACTaBICHUI 00
AIEKTPOJIUTUYECKON JUCCOLMALINT
XHUMHYECKHE CBOMCTBA COJIEH B CBETE
MIpe/ICTaBICHUI 00

KoandecTBO 9acoB

Bcero

KonTtpoJbHbie
padoThbI

IIpakTHYeckue
padoThbI

Jara
H3Y4YeHH


https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
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https://m.edsoo.ru/00adbe9a
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https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
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AIEKTPOJUTUUYECKON JUCCOLHAIIIT
[TonsiTue o ruapoIn3e coJien

O0001IEHUE U CUCTEMATU3ALIUS
3HAHUH

[MpakTrueckas padora N 1.

«Pemienue OKCIICPUMCHTAJIbHBIX
3aga4»

KonrposnpHas padora N22 mo teme

«DNEKTPOIUTUYECKAs TUCCOIHALIMSL.
XUMHYECKHE pPEeaKllii B pacTBOpax»
OO6ast xapakTepUCTHKA TaJIOTeHOB.
XUMHYECKUE CBOMCTBA HA IPUMEPE
xJjiopa

Xnoposojopoa. CossiHast KUCIOTA,
XUMHUUYECKHE CBOMCTBA, MOJyYCHUE,
MIPUMEHEHHE

[Mpaktrueckas padota N2 2 mo teme

«[TonyyeHue COJIIHON KUCIIOTHI,
HU3y4YEHHE €€ CBOMCTBY»

Boruncnenus o ypaBHEHUSIM
XMUMHYECKUX PeaKlUid, eCIu OJUH U3
peareHTOB JIaH B U30BITKE

OO11ast XapaKTepUCTUKA FIIEMEHTOB
VIA-rpynmsl

AnnoTpornHbie MOIU(UKALIUU CEPBI.
Haxoxnenue cepbl U €€ COeTMHEHUH B
npupoie. XuMHUYECKHE CBONCTBA CEpBI
CepoBosiopo, cTpoeHue, Gpu3nueckue
Y XUMHUYECKUE CBOMCTBA

Oxkcunpl cepbl. CepHas KUCIOTA,
(uznuecKkue U XuMHUYECKHE CBOWCTBA,
MIPUMEHEHHE

XUMHUYECKUE PEAKIUH, JIEIKAILNE B
OCHOBE MIPOMBIIIJICHHOTO criocoba
MOJTY4YEHHUS] CEPHOUM KUCIOTHI.
XUMHUYECKOE 3arps3HEHUE
OKpYXarollen cpeibl COeAMHEHUSIMU
cepbl


https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
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Beruncnenue MaccoBOM 10U BBIXOAA
IIPOJIyKTa peaKkuu

OOm1ast XxapaKTepUCTHKA HIIEMEHTOB
VA-rpymisl. A30T, paclipocTpaHeHHE
B IIpupoJe, Gpu3ndeckue u
XMMUYECKHE CBOMCTBA

AmMHEaK, ero pu3nIecKue u
XMMHUYECKHE CBOMCTBA, MOJIyY€HUE U
MIPUMEHEHHE

[MpakTrueckas padota N2 3 mo teme

«[lonyyeHne aMmMuaka, U3ydeHue ero
CBOMCTB»

A3oTHas KucioTa, e€ pusnueckue u
XUMHUYECKHE CBOMCTBA
Hcnons30Banmre HUTPATOB U COJIEH
aMMOHHMSI B KQ4eCTBE MUHEPATHHBIX
yaoOpeHuit. XuMHUECKOe 3arpsi3HeHUE
OKpYKaroIlen cpelibl COCTMHEHUSIMHU
azoTa

®docdop. Oxcua pochopa (V) u
dhochopHas kucnoTa, GU3NIECKUE U
XMUMHYECKHE CBOMCTBA, MOJIyYeHUE
Hcnonws3oBanue GocdaToB B Ka4ueCTBE
MHHEPAJIBHBIX YI00pECHHI.
3arpsi3HeHUE IPUPOJIHOUN CpeIbl
dbocdaramu

VYrnepon, pacpocTpaHeHUe B
npupoe, GU3nuecKue U XuMU4YEeCKHe
CBOMCTBA

Oxcuppl yriaepoaa, ux pusudeckue u
XMUMHYECKHE CBOMCTBA.
DKOJOTUYECKHE MPOOIIEMBI,
CBsI3aHHBIE C OKcuJoM yriepoaa (IV)

YronpHasg KUCIOTa U €€ COJIN

I[Mpaktuueckas padora N2 4 o Teme

"[lomy4eHne yriaekucioro rasa.
KavecTBeHHast peakuys Ha KapOOHaT-

HOH


https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
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45

46

47

48

49

50

51

52

[TepBoHauanbHBIE TOHATHS 00
OPraHMYECKHUX BEIIECTBAX KAK O
COCIMHEHUAX yriepoaa

Kpemuuii u ero coeuHeHns

[MpakTrueckas padora N 5. Pemenue

SKCIEPUMEHTAIBHBIX 337a4 10 TEME
«BaxxHen1e HeMeTaUIbl U UX
COEeTUHEHUS))

KonrponbHas padora N23 mo teme

«BaxHenme HeMeTaIbl U UX
COCTMHECHUS

OO6mast xapakTepUCTHKAa XUMUYECKUX
AJIEMEHTOB — METaJIOB.
Merannuueckas CBsi3b U
MeTaJUTMYeCKasi KpUCTaUTMIecKast
pemérka. Gu3nyeckre CBOMCTBa
METaJIJIOB

XHUMHUYECKUE CBOMCTBA METAJUIOB.
DIIEKTPOXUMUYECKHUI P
HanpsHKEHUH METaIoB

OO6mme cnocoObI MOTyICHUS
MetauioB. CriaBbl. BerancieHus mno
YPaBHEHUSIM XUMHUYECKUX pEaKluH,
€CJIM OJIMH U3 PEareHTOB COACPKHUT
puUMecH

IlonsaTue o KOppO31uHu METAJIJIOB

Il{emounbIe METAIBI

OKcupl ¥ TUAPOKCUIBI HATPUS U
KaJus

Illenoyno3eMeNbHBIC METAJLIbI —
KaJbIUA U MarHui

Baxxneinme coefMHeHN KaJIbIU

O0o001IeHre U cUCTEMATH3AINS
3HAHUM

JKEcTKOCTh BOIBI U CIOCOOBI €€
yCTpaHEHUS


https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
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64

65

66

67
68

[MpakTrueckas padota N2 6 o Teme

"YKéEcTKOCTh BOIIBI U METOIBI €6
ycTpaHeHus "

AIrToMUHUN

AmoTepHBIC CBOWCTBA OKCHJIA U
TUJIPOKCHIA

Keieso

Oxcupl, THAPOKCHIBI U COJIH JKEJie3a
(IT) u xenesa (I1I)

O060011eHre U cucTeMaTu3anus
3HaHUHU

[Mpaktrueckas padota N 7. Pemenne

IKCIIEPUMEHTAIBHBIX 3a/1a4 TI0 TEME
«BaskHelme MeTauIsl ¥ UX
COEMHEHUS

Berurcnenus o ypaBHEHUAM
XUMUYECKUX PEAKIUi, €CITN OJIUH U3
peareHTOB JaH B U30BITKE WIIH
COJICPXKUT pUMECH. Berancnenus
MacCOBOM JIOJIM BBIXOJa TIPOTYKTA
peakiuu

O0o001Ienre ¥ cucTEMAaTU3 AL
3HAHHHI

KontponsHas pabora N24 o teme

«BaxHeunume MeTaJIbl U UX
COCIIMHEHUS

BemiectBa u MaTepuaibl B
MTOBCETHCBHOM JKMU3HHU YEIIOBEKA
XUMHUYECKOE 3arps3HCHUE
OKpYIKAIOIIEH CpeJIbl

Pouib XuMuu B pereHuu
IKOJIOTUYECKUX MPOOIIEM
PesepBHrlit ypok. O6001IeHE U
cucTeMaTH3allHsI 3HAHUI
PesepBurlit ypok. O6001IeHE U
cucTeMaTH3allHsI 3HAHUI
PesepBHriit ypok. O6001IeHE U


https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c

CUCTEMAaTU3alus 3HaAaHUHI

OBIIEE KOJIMYECTBO YACOB ITO

[TPOTPAMME

68 4 7

INPOBEPAEMBbBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHMUSA

OCHOBHOM

OBPA3OBATEJILHOW MTPOT'PAMMBI

8 KVIACC
Kon
NpoBepPsieMoOro
pe3yjabTarta
1
1.1
1.2
1.3
1.4

IIpoBepsiemble IpeIMeTHbIE Pe3yJIbTATHI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOT'0 00111eT0 00pa30BaHus

ITo Teme: «IlepBoHauaIbHBIE XUMHYECKHUE TIOHITHS

PacKphIBaTh CMBICI OCHOBHBIX XUMHUUYECKHX IMOHITHI: aTOM, MOJIEKYJIa,
XUMUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(omHOpOIHAS U HEOHOPOAHAS ), BAJICHTHOCTh, OTHOCHUTEIIbHAS aTOMHAs
U MOJICKYJIIpHAs Macca, KOJUYECTBO BEIIECTBA, MOJb, MOJIApHAS
Macca, MaccoBas JOJA XHUMHYECKOTO DJJIEMEHTa B COE€IUHEHUHU,
MOJISIPDHBIA 00BEM, XMMHUYECKas PEeaKIus, KIaCCH(PUKAIUSI PEaKIINN:
peakIuy COCIUHCHMS, PEAKIMU PA3JI0KEHHUS, PEAKIMU 3aMEIICHHS,
peakuuu OOMEHa, 2K30- W SHIOTEPMHYECKHE PEaKIUH, TEIUIOBOM
a¢hdexT peakiuu, pacTBOp, MaccoBas JOJs BemecTBa (IPOIICHTHAS
KOHIICHTPAIIMs) B PACTBOPE

WUTFOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYCCKHX TOHATHH H
MPUMEHSATH 3TH MTOHATHUS IIPU ONMCAHUM BEIIECTB M MX MIPEBPAIICHHMA
UCIOJIb30BaTh XHUMHYECKYI0 CHMBOJHUKY MJIsi COCTaBJeHHUS (opMyl
BEILECTB U YPABHEHUIN XUMHUECKUX PEaKLIUM

packpplBaTh  CMBICI  3aKOHOB  COXpPAHEHHsS  MacChl  BEUIECTB,

IMOCTOAHCTBA COCTaBa, A4ATOMHO-MOJICKYJIIDHOI'O Y4YCHHUSA, 3aKOHa


https://m.edsoo.ru/00ad9cb2

1.5

1.6

1.7

1.8

1.9

1.10

2.1

2.2

2.3

2.4

2.5

2.6

ABoraapo

ONpeNeNiATh  BaJCHTHOCTh aTOMOB  DJIEMEHTOB B  OWMHApHBIX
COEJIMHEHUSIX

KIacCU(UIMPOBATh XUMHUYECKHE peakinuu (10 YHUCIy U COCTaBy
YUYaCTBYIOIIMX B PEaKIH BEUIECTB, 110 TEIIOBOMY 3(PdeKTy)
BBIUUCIIATh OTHOCHUTEIBHYIO MOJIEKYJISPHYIO M MOJISIPHYIO Macchl
BELIECTB

BBIYMCIISATh MAacCOBYIO JIOJIF0 XHMHUYECKOTO JJIeMeHTa Mo (opmyie
COEIMHEHUS,

BBIYHCIISATH MAaCCOBYIO JOJIIO BELIECTBA B PACTBOPE

MPUMEHSITh €CTECTBEHHOHAy4YHbIE METOJIbl MO3HaHUS — HalJIo/IeHue,
U3MepeHue, MOJeTMPOBAHNE, SKCIIEPUMEHT (PEasIbHbIN U MBICIIEHHBIN )
[To Teme: «BaxHelmume npeIcTaBUTENIN HEOPTaHUYECKUX BEIIECTBY
PacKpbIBaTh CMBICT OCHOBHBIX XUMUYECKUX MOHITHH: OKCUA, KUCIOTA,
OCHOBaHUE, COJIb

OTIPENeNIATh MPUHAAJICKHOCTh BEIIECTB K ONpeAeNEHHOMY Kiaccy
coeIMHEHUH 0 Popmyam

KJ1accu(UIMPOBATh HEOPTaHNUECKUE BEILIECTBA

XapaKTepH30BaTh (OMHMCHIBATh) OOIINE XUMHUYECKAE CBOKMCTBA BEIIECTB
pa3sIMYHBIX  KJIACCOB,  TOATBEp)KIAas  ONHCAaHUE  IpPUMEpaMu
MOJIEKYJIIPHBIX YPaBHEHUHN COOTBETCTBYIOLUIUX XUMUYECKUX PEAKIIUN
IIPOrHO3MpPOBAaTh CBOWCTBA BEIIECTB B  3aBUCUMOCTH OT HX
Ka4yeCTBEHHOTO COCTaBa, BO3MOJKHOCTH IIPOTEKAHHUA XUMHUYECKHUX
IIPEBPALICHUI B Pa3JIMYHBIX YCIOBUIX

ClIeOBaTh IpaBWJIaM  IIOJIb30BaHUS XUMHUYECKOM IOCYIOH H
1a00paTOpHBIM 00OpYJOBAaHHMEM, a TakXe MpaBuUiIaM OOpalleHus ¢
BEUICCTBAMU B COOTBETCTBMM C HWHCTPYKLUUSAMHU II0 BBIIIOJIHEHUIO
71a00paTOPHBIX XMMHUYECKHX OIBITOB IO MOJYYEHHIO M COOMpPAHUIO
ra3oo0pasHbIX BeLIECTB (BOJOpPOJa M KUCIOPOJA), MPUTOTOBIICHUIO
pacTBOPOB €  OMNpPEACIEHHOM MAacCOBOM JOJEH  pacTBOPEHHOTO
BELIECTBA, IJIAHUPOBATh U MPOBOJUTH XUMHUECKUE IKCIIEPUMEHTHI 110
pacro3HaBaHUIO pAcTBOPOB IIEJIOYEM M KUCIOT C IOMOILUBIO

UH/IMKAaTOpOB (JIakMyc, GeHoI(PTaTenH, METUIOPAHXK U APYTHe)



2.7

3.1

3.2

3.3

3.4

3.5

3.6

3.7

9 KJIACC

Kon
NpoBepsieMoro

pe3yJabTara
1

1.1

IIPOBOJUTH PACUYETHI 10 YPAaBHEHUIO XUMUYECKOM pEeaKIuu

IIo Tteme: «Ilepmomuueckuit 3akoH u Ilepuomuyeckas cucrema
xumuyeckux oanemeHToB JI. M. MenneneeBa. CtpoeHue aTromoB.
Xumuueckas cBsizb. OKHCIUTEIBHO-BOCCTAHOBUTEIbHBIE PEAKIII
pPacKpbIBaTh CMBICI OCHOBHBIX XHMMYECKUX MOHSTHI: AIp0o aroma,
JNIEKTPOHHBIA CJIOM aToMa, aTOMHas oOpOuTalb, pajuyCc aroMma,
XMMMUECKasl CBsI3b, NOJISIpHAasT M HEMOJIApHAs KOBAJEHTHAas CBS3b,
ANIEKTPOOTPHUIIATENILHOCTh, HOHHAS CBSI3b, HOH, KATUOH, aHUOH, CTETEHb
OKHUCJICHUS

KJIACCU(PUIIMPOBATH XUMUYECKUE DIIEMEHTBI

OTMCHIBATh M XapakTepus3oBaTh TabiuuHyto (opmy [lepuonuueckoit
CUCTEMbl XMMHUYECKHUX OJJIEMEHTOB: pa3iuyaTh TIOHATHS «TJIaBHAs
noarpynna (Arpymnma)» u «nobounas mnoarpynmna (brpymma)y,
«Majble» U «O0JbIINE» MEPUOIBI

packpsiBaTh cMbici Ilepuommueckoro 3akona J[[.M. Menneneesa:
JNEMOHCTPUPOBATh MOHUMAHUE MEPUOJUUECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKUX JIEMEHTOB OT UX MoJokeHus B [lepnoauueckoit cucreme
COOTHOCUTHh  O0O3HAuU€HHUs, KOTOphlE HUMEITCS B  Talnuie
«ITepnognyeckas cucrema xumudeckux smemeHToB .M. MenneneeBa
C YHCIOBBIMM XapaKTEpUCTUKAMHU CTPOEHHS aTOMOB XHMHMYECKHX
JJIEMEHTOB (COCTaB M 3apsii sjpa, OOIIee YUCIO DJIEKTPOHOB U
pacnpeseneHue uxX Mo 3IEKTPOHHBIM CII0SIM)

OTIPEEIIATh CTENCHb OKUCIICHHS 3JIEMEHTOB B OMHAPHBIX COCAMHEHMSIX
OTpENeNATh BHUJ XUMHUYECKOW CBSI3W (KOBaJeHTHas M HMOHHas) B

HCOPraHUYCCKUX COCINHCHHAX

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHM s

IIo Teme: «BeliecTBo 1 XUMHUYECKas peakuus»

pPacCKpbIBaATb CMBICII OCHOBHBIX XHMHUYCCKHUX MOHSATHUM: pacTBop,



1.2

1.3

1.4

1.5

2.1

2.2

2.3

2.4

2.5

SIEKTPOJIUTHI, HEAIEKTPOJUTHI, DSJIEKTPOJMTUYECKAsT JTUCCOIMAIA,
peaKiuu HOHHOTO OOMEHa, KaTaliu3aTop, XMMHYECKOE pPaBHOBECHE,
oOparumble u HeoOpaTUMBbIE peaxkuuuy,
OKUCITUTEILHOBOCCTAHOBUTEIIbHbIC peakiuu, OKUCIIUTEND,
BOCCTAHOBUTEb, OKHCJICHHE ¥  BOCCTAHOBJICHWE, aJUIOTPOIIHS,
aM(pOTepHOCTh,  XUMHUYECKass  CBsI3b  (KOBAJICHTHAs,  HMOHHAs,
MeTaJuIMuecKas), KpUCTaUIMuecKas pemérKka, CIUIaBbl, CKOPOCTh
XUMHUYECKON peaKkuu

WUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMHUYECKUX TIOHSITHH U
MPUMEHSTH 3TH TIOHATHUS TIPH OTIMCAHUH BEIISCTB M UX MPEBPAIICHUIN
COCTaBJISITh YPaBHEHHUS DJIEKTPOJMTHYECKOW JTUCCOIHMAIIMN KHCIIOT,
IeJI0Yeld M COJIEW, TOJHBIE W COKpPALIEHHBbIE YpPAaBHEHMS pEaKIMil
HWOHHOTO OOMEHa

PacKphIBaTh CYIIHOCTh OKHCIHUTEIHHO-BOCCTAHOBUTEIIBHBIX PEAKITUI
MOCPECTBOM COCTABJICHHUS JIEKTPOHHOTO OajaHca 3TUX PEeaKIui
MIPOBOIUTH PACYETHI 110 YPABHECHUIO XUMHUYCCKOHN peakiiuu

[Io Temam: «Hemeramnel M uX coenMHeHHs»» M «MeTalmbl U UX
COEIMHEHUS»

XapaKTePH30BaTh (OMUCHIBATH) OOIINE U CHICIMPUICCKUE XUMUUYECKUE
CBOMCTBA MPOCTBIX U CJOXHBIX BEIIECTB, MOJATBEP)KIasi OIMCAHHE
IpUMepaMu MOJIEKYJISIPHBIX U MOHHBIX YPAaBHEHUU COOTBETCTBYIOIIUX
XUMHYECKUX peaKlnui

COCTaBIIATh YpPaBHEHUS pPEaKLUUW, MOJITBEP>KIAIOIIMX CYIIECTBOBAHHE
TEHEeTUYECKOM CBSI3U MEXK/1y BEIIECTBAMU Pa3IMYHbIX KJIaCCOB
IPOrHO3HPOBATh CBOMCTBA BEIIECTB B 3aBHCUMOCTH OT MX CTPOCHHS,
BO3MOYKHOCTH TMPOTEKAaHUS XUMUYECKUX MPEBPALICHHH B Pa3IUYHBIX
YCIOBUAX

cleoBaTh MpaBWJIaM  TOJIb30BAHUS XUMHUYECKOM TOCYyIoOH H
1a00paTOpHBEIM O00OpYyJOBaHUEM, a TakKe MpaBUiiaM OOpalieHUs C
BEIIECTBAMH B COOTBETCTBHHM C HWHCTPYKIUSIMU TI0 BBITIOJIHEHHUIO
71a00PAaTOPHBIX XUMHUYECKHX OIBITOB MO TMOJYYCHHIO U COOMPAHUIO
ra3000pa3HbIX BEIIECTB (aMMHAaKa M YTIEKUCIIOTO Ta3a)

IMPOBOAWUTL  PCAKIUH, TMOATBCPIKAAIOIINC KaueCTBEHHBIA COCTaB



3.1

3.2

pa3IMYHBIX BEUIECTB: paclO3HABaTh OMNBITHBIM NYTEM XJIOPHJ-,
Opomua, woamna,  KapOonar, Qocdar, cwimkar, cyinbdar,
TUAPOKCUIMOHBI, KaTHOHBI aMMOHMS, WMOHBI HM3YyUYEHHBIX METaJLJIOB,
IPUCYTCTBYIOILIME B BOJHBIX PACTBOpPaX HEOPTaHUYECKUX BELLECTB

[To Teme: «XuMHus U OKpyKaromas cpeiar»

PacCKpbIBaTh CMBICI OCHOBHBIX XuMH4eckux nonarui: [1/IK Bemecrsa;
KOppO3usl METAIIJIOB

MPUMEHSITh OCHOBHBIE OINEpAlMi MBICIUTENBHON JI€ATEIbHOCTH —
aHalM3 W CHUHTE3, CpaBHEHHE, O0000IIeHne, CHUCTeMaTH3allUIo,
BBISIBJIEHHE NTPUUYNHHO-CJIEICTBEHHBIX CBS3€M — Ul M3Y4EHUsSl CBOMCTB
BELIECTB M XUMHUYECKUX PEAKIHi; €CTeCTBEHHOHAyYHbIE METO/IbI
MOo3HaHUsl — HaOII0IeHHe, U3MEPEHHEe, MOJICIMPOBAHNE, SKCIIEPUMEHT

(peanbHBIN U MBICIICHHBIN )

ITPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

8 KUIACC

Kox
1

1.1

1.2

1.3

1.4

1.5

IIpoBepsieMblii 3JIEMEHT COEPKAHUS
[lepBoHauanbHbIE XUMUYECKHE TOHSATHS

[Ipenmet xumuu. Posib XMMUM B )KU3HU Y€JIOBEKA. XUMUS B CUCTEME HayK. Tena
1 BelecTBa. OU3MUEeCKUe CBOMCTBA BEIIECTB. ATperaTHOE COCTOSIHHAE BEIIECTB
ITouaTtue o MeTomax MO3HaHM B XMMHH. YHCTEIE BellecTBa U cMecH. CriocoObI
pasneneHust cMecei

ATOMBI ¥ MOJEKYJbl. XHUMHUYECKHE 3JIeMEHTbl. CHUMBOJBI XHMHYECKHUX
aneMeHTOB. [IpocThie U cI0KHBIE BelIeCTBA. ATOMHO-MOJIEKYJIIPHOE YUeHUE
Xumuyeckas popmyna. BaleHTHOCTP aTOMOB XMMHUYECKHX AJIEMEHTOB. 3aKOH
MOCTOSHCTBA  cocTaBa  BemiecTB.  OTHocuTelbHAass  aTOMHasg  Macca.
OTtHocuTenbHas MOJIEKyIsipHas Macca. MaccoBasi 107151 XMMUYECKOTO 3JI€MEHTa
B COeUHEHHU

KoaunuectBo BemiecTBa. MoJib. MOJ'I}IpHa}I Macca. BzaumocBs3b KOJIM4YECTBA,



1.6

1.7

2.1

2.2

2.3

2.4

MacChl W 4YHCJIa CTPYKTYPHBIX EIWHHII BemlecTBa. Pacuérel mo dopmynam
XUMHUYECKHUX COEIUHEHUN

@uU3NYECKUE U XUMUYECKHUE SIBJICHUSA. XHUMHUYECKas pEAKUUs U €€ NPU3HAKU.
3aK0H COXpaHEHHUs MAcChl BEMIeCTB. XWMHUYECKUE ypaBHeHus. Kitaccupukanus
XUMUYECKUX PEeaKuil (COeTUHEHUS, PA3JI0KEHHUS, 3aMEILICHUsI, 0OMEHA)
XUMUYECKUN SKCIIEPUMEHT: 3HAKOMCTBO C XMMHYECKOMW MOCYAOW, C MpaBUIaMU
paboTel B JabopaTtopuu W TOpuéMamu oOpamieHus ¢ J1abOpPaTOPHBIM
000pyIOoBaHHEM, W3y4YeHHUE U OmucaHhue (U3NUECKHUX CBOWCTB 00pa3IoB
HEOPraHMYECKHX BEIIECTB, HAOMOAeHNE (PU3UYECKUX (TIaBIICHUE BOCKA, TasTHHUE
JIbJla, pacTUpaHUE caxapa B CTYINKe, KWUMEHHE W KOHJICHCAIUs BOJBI) H
XUMUYECKUX  (TOpEHHEe  CBEYH, MPOKAJIMBAHHE  MEIHON  MPOBOJIOKH,
B3aMMOJICIICTBUE MeJla C KHUCJIOTOMW) SIBIICHWW, HAOMIOJCHUE W OIHCaHUE
MPU3HAKOB  TPOTEKAHHWS XUMHUYECKHX peakiui  (pas3loKeHHe caxapa,
B3aMMOJICHICTBHE CEPHON KUCIIOTHI C XJIOPHUIOM Oapusi, pa3sioKeHUE THAPOKCHIA
meau(1l) mpu HarpeBanuu, B3auMoelicTBre xenes3a ¢ pactBopoM conu Meau(Il),
M3ydeHue croco00B pa3fesieHus] CMecei (C TTOMOIIBI0 MarHuTa, GuIbTPOBAHHE,
BbINIAPUBAHME, JAUCTWUIALUA, XpoMarorpadus), MNpPOBEACHHE  OYHUCTKU
MOBapeHHOM coJyid, HAONIOIeHHE M OTMHCAHUE PE3YNbTaTOB MPOBEACHUS OIIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHHS MAaccChl, CO3JaHHME MOJENed MOJEKyI
(1IIapoCTep>)KHEBBIX )

Baxkueiimue npenctaBuTeIM HEOPraHMUECKUX BEIIECTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucinopon — asneMeHT U mpoctoe
BelecTBo. HaxoxaeHuwe kuciopoja B mpupojne, (u3nueckue U XUMUYECKHe
cBoiictBa (peakumu ropenwms). Oxcuzpl. [Ipumenenue kucnopona. CrocoObl
MOJIyUYeHHUsI KHUCIOpoJa B JIa0OpaTOpUU U MpOMBIILIEHHOCTH. Kpyrosopor
KHcnopoa B mpupoae. O30H — aloTponHas MoAU(UKAIIMS KUCIOPOaa
TemnoBoit 3pPexT XuMHUYECKO peakiuu, TEPMOXUMHYECKUE YPaBHEHHUS, DK30-
U 3HJIOTEpMUYECKHE peakiuu. TOIUIMBO: Yroib U METaH. 3arpsi3HeHHUEe BO3/IyXa,
yCcUJIEHUE MMApHUKOBOTO 3PQeKTa, pa3pylieHHe 030HOBOTO CIOS

Bonopon — anemeHT u npoctoe BeniecTBO. HaxoxkaeHue Bomopoja B IpHUpPOAE,
¢busznuecknue W XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBI IMOIyUYeHHSI.
Kucnots! u conmu

MonsipHblii 00bEM ra30B. PacuéTbl Mo XUMHUUECKUM YpaBHEHUSIM



2.5

2.6

2.7

2.8

2.9

2.10

211

®dusnueckue cBoicTBa BoAbl. Boga kak pacrBoputens. PactBopel. HacbklieHHbIE
1 HEHaCBILEHHbIE PacTBOPbI. PacTBOpUMOCTD BeleCTB B BoAe. MaccoBasi 10
BeIlleCTBA B pacTBOpe. XUMHUYecKue cBoicTBa BoAbl. OcHoBanus. Poib
pacTBOpOB B NIPUPOJIE M B JKU3HM 4YesloBeKka. KpyroBopoT Boibl B IpUpPOJIE.
3arpsi3HeHHe NpUpOoIHBIX BoA. OXpaHa U OUMCTKA IPUPOIHBIX BOJL
Knaccudukamuss Heopranmdeckux coemuHeHuil. Oxcuubel. Kitaccudukanus
OKCHJIOB:  cojieoOpasyroniie (OCHOBHBIC, KHCIOTHBIE, aMdoTepHbIE) W
HecosieoOpa3yromue. Homenkinarypa okcugoB. PDu3nueckue U XUMHYECKHE
CBOMCTBA OKCUIOB. [lomydeHue okcuaos

OcHoBanus. Knaccudukanust ocHOBaHUM: IIENOYM M HEPACTBOPUMBIE
ocHoBaHusA. Homenknatypa ocHoBaHui. PU3NUYECKHE W XMMUYECKHE CBOMCTBA
ocHoBaHui. [loyuenne ocHOBaHM

Kucnotsl. Knaccuduxarmus kucnor. Homenknarypa kucinor. Pusnyeckue u
XUMHYECKHEe CBOMCTBA KHCIOT. Psym aktuBHOocTH MeTamnoB H.H. Bekerosa.
[Tony4yenue kucnot

Comu. Homenkmarypa coneil. ®@U3WYECKHME W XUMHUYECKHME CBOMCTBA COJICH.
[Tonydyenune conen

['eHeTnyeckas CBsI3b MEXKIYy KJIaCCaMH HEOPTaHUYECKUX COEAMHEHUMN
XWMHUYECKUN  JKCHEPUMEHT: KAaueCTBEHHOE  OINPENEIICHHE  COACPKAHUSA
KHCIIOpO/Ia B BO3JyXe, MOJy4YeHHEe, COOMpaHue, paclio3HaBaHWE M H3YyueHUE
CBOMCTB KHUCJIOPOJa, HaOJIOJICHUE B3aUMOJEHUCTBUS BEILIECTB C KUCIOPOJOM U
yCIIOBUSI BOSHHUKHOBEHHS U MpEKpallleHus TOpeHus (moxapa), 03HaKOMJICHHE C
oOpa3lilaMd OKCHJIOB M OIMCaHHE WX CBOWCTB, TOJy4YeHHE, COOUpaHHe,
pacrmo3HaBaHMe W H3yY€HHE CBOMCTB BOJOpOJa (TOpEHHUE), B3aUMOJCHCTBHE
Bojoposia ¢ okcuaoMm meau(Il) (Bo3MOXKHO MCHONB30BAHUE BUICOMATEPHATIOB),
HaOmofeHue oO0Opa3loB BEHIECTB KOJUYECTBOM 1 MOJIb, HCCIEIOBaHUE
OCOOCHHOCTEl  PacTBOPEHHs BELIECTB C Pa3IUYHOH  PACTBOPHUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOM MAacCOBOM JI0JIEM pacTBOPEHHOIO
BEIIECTBA, B3aWMOJCWCTBHE BOJBl C MeTallaMd (HAaTpPUEM U KaJbI[UEM)
(BO3MO>XKHO MCIOJIb30BAaHKUE BUIE€OMATEPUATIOB), OTIPE/IEIEHHE PACTBOPOB KHCIIOT
W [enoued ¢ MOMOINBI0  MHJIMKAaTOpPOB,  HCCIeOBaHHE  00pasloB
HEOPraHMYECKUX BEIIECTB pPA3JIUYHBIX KJIACCOB, HAOIIO/EHUE W3MEHEHUs

OKpaCKu HWHAUKATOPOB B PpaCcTBOpax KHCIOT U menoqeﬁ, HU3Y4YCHUC
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B3auMojeiictBus okcuaa meau(ll) ¢ pacTBOpom cepHOM KUCIOTBI, KHUCIOT C
MeTaJUIaMH, PEaKLUUi HEUTpaIu3aluy, MOJy4eHUEe HEPACTBOPUMBIX OCHOBAHMIA,
BBITECHCHHE OJIHOTO METajlla JpyrUM M3 pacTBopa COJIM, PpELICHHE
JKCIIEPUMEHTAIIBHBIX 3a/a4y 10 Teme «BakHeWlne Kiacchl HEOPraHWYECKHUX
COCIMHEHUIN»

[Iepnoanueckuit 3akoH u [lepuoandeckas cucreMa XMMUYECKUX 2JIEMEHTOB

J.1. MenpaeneeBa. CtpoeHrue aToMOB. XUMUYECKasi CBsI3b. OKUCIUTEIBHO -
BOCCTAHOBHTEIIBHBIE PEAKIIUN

[lepBbie MONBITKY KJIACCU(PUKALIMN XUMUYECKUX 31eMeHTOB. [loHsTHEe 0 rpynmnax
CXOJHBIX AJIEMEHTOB (ILIEJIOYHbIE U IIEIOYHO3EMENIbHbIE METaJlIbl, TaJOT€HbI,
WHEpTHBIE Ta3bl). ODJIEMEHTHI, KOTOpble 00pa3yloT aM{@OTEpHbIE OKCHAbI U
TUIAPOKCHIBI

[Iepnoanueckuit 3akoH. [lepuonnueckas cucrema XuMu4deckux anemeHToB (..
MenneneeBa. Kopotkonepuoanast u pimuHHOTIEpuoaHas Gopmel [leproamdeckoii
cucteMbl xumudeckux sieMeHToB J[.JMI. MenneneeBa. Ilepuonsl u rpymisl.
@uU3NYeCKU CMBICT TMOPSAAKOBOIO HOMEpPA, HOMEPOB MEPHOJA U TPYIIIBI
3JIEMEHTA

Crpoenune atomoB. CoctaB atroMHbIX simep. M3orombl. Dnexkrponbl. CTtpoeHue
JNEKTPOHHBIX 000JI0YeK aToMOB TepBbIX 20 XHMHUYECKUX DBJIEMEHTOB
[Tepuonnueckoit cuctemsl .M. Menneneea. XapakTepuCTUKAa XUMHYECKOTO
3JIEMEHTa 1o ero nojoxxeHuto B [lepuoanyeckoii cucreme .. MenneneeBa
3aKOHOMEPHOCTH W3MEHEHHs paadyca aTOMOB XUMHUYECKHX 3JEMEHTOB,
METAJUIMYECKUX M HEMETAUIMYECKUX CBOWCTB IO TIpylnmamM U IEpUOJaM.
3nauenue [lepmonnueckoro 3akoHa u I[lepuoanueckold CUCTEMBI XUMUYECKUX
3JIEMEHTOB JJIsl pa3BUTHUA Hayku W npaktuku. .M. MengeneeB — y4yé€Hblil u
rpaKJIaHUH

Xumuyeckass cBsa3b. KoBaneHTHas (mossipHass W HEMOJSIpHAsi)  CBS3b.
DIEeKTPOOTPULIATENILHOCTh XUMUYECKUX 371€MEHTOB. VloHHAas CBS3b

Crenenb oxucieHus. OKHUCIUTEILHOBOCCTAHOBUTENbHBIE peakuuu. [Ipoueccs
OKHCJIEHHS U BOCCTaHOBJIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIN

XUMHUUECKUH OSKCHEpUMEHT: H3ydyeHHe oOOpa3loB BEIIECTB METANIOB U
HEMETAJJIOB, B3aMMOJCHCTBHE THAPOKCHJA LHHKA C pacTBOpPaMU KHCIOT H

menoqeﬁ, MMPOBCACHUC OIIBITOB, WJUIFOCTPUPYIOLIHUX HNPHUMEPbI OKUCIUTCIIBHO-
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BOCCTaHOBUTEJbHBIX peakluil (rOpeHue, peakliuy pa3IoKeHHsl, COEIMHEHU)

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
BemectBo u xumnueckas peakuus. [loBropenune

[Iepnoanueckuit 3akoH. Ileproandeckas cucreMa XuMH4YecKux iemeHTos [1.1.
MenneneeBa. CtpoeHue aroMoB. 3aKOHOMEPHOCTH B H3MEHEHMHM CBOMCTB
XUMUYECKUX DJIIEMEHTOB MEPBBIX TPEX NEPUOJIOB, KalWsd, KaJIbIMSI M HX
COCIMHEHUN B COOTBETCTBUU C IIOJIOKEHUEM INIEMEHTOB B Ilepuonnmueckoi
CUCTEME U CTPOCHHUEM MX aTOMOB

Crpoenue BemecTBa: BHABI XHMHYECKOW CBA3M. THIBI KPUCTaJUIMYECKUX
pEETOK, 3aBUCUMOCTh CBOMCTB BEHIECTBA OT TUNA KPUCTAIINYECKON PEMIETKY U
BHUJIa XuMudeckoi cBs3u. Kiaccupukanus v HOMEHKIaTypa HEOPraHMYECKUX
BELIECTB (MEXAyHapoJHAas W TpUBHUAJIbHAs). XHMMHUYECKHE CBONCTBA BEILECTB,
OTHOCSIIMXCSA K  PAa3sJMYHBIM  KjJaccaM  HEOPraHMYECKUX  COCOUHCHMIA,
TCHETHYECKAs CBA3b HEOPraHNYECKUX BELICCTB

Knaccugukanus XMMHUUECKUX peakluil N0 pa3iW4HbIM MpHU3HaKaM (IO YHMCIy U
COCTaBy Y4YaCTBYIOIIMX B PpEaKIUH BELIECTB, 0 TEIUIOBOMY 3(QQEKTy, Mo
W3MEHEHHIO CTENEHEeH OKHUCIEHNS XMMHUYECKHX JIEMEHTOB, 110 00paTUMOCTH, T10
Y4acTHIO KaTaJln3aropa). OK30- u SHIOTEPMUYECKUE peaxkuuy,
TEPMOXMMHUYECKHE ypaBHeHUs. IIoHATHE O CKOPOCTH XUMHUYECKOM peakuuu
[Tonsitue 06 oOpaTuMbIX M HEOOPATUMBIX XUMHUYECKUX peakuusax. ITonsrue o
TOMOT'€HHBIX M I€TEPOTCHHBIX peakuusax. [IoHATHE 0 XMMHUYECKOM paBHOBECHH.
@DaxkToppl, BIMAOIIME HA CKOPOCTh XMUMHYECKONW PEAKIUM M II0JI0XKEHHUE
XMMHMUYECKOTO PABHOBECHUS

OxucAUTENEHO-BOCCTAHOBUTEIIbHBIE peakuuuy, JIEKTPOHHBIN OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu.  CocTaBleHHE  ypaBHEHMMU
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAKIUH C UCIHOJB30BAHUEM METOJA
3JIEKTPOHHOTO OanaHca

Teopust 2NIEKTPOIIUTUYECKON NUCCOLMALUUA. DJIEKTPOJIUTHI U HEIIEKTPOJIUTHI.
Karnonsl, annoHpl. MexaHu3M IUCCOLMALUU BEUIECTB C PAa3IMUYHBIMM BHJIAMH

xuMudeckoi cBs3u. CTeneHb JUCCOMaIu. CunbHbIC U claa0bIe SJICKTPOJIUTHI.
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Peaknmu moHHOTO OOMEHa. YCJIOBHS MPOTEKAHUs PEAKIMA HOHHOTO OOMeEHa,
IIOJIHBIE W COKpAalll€HHbIE HOHHBIE YpaBHEHUs peakuuil. CBOHCTBa KHCIOT,
OCHOBaHWH W COJIeH B CBET€ TMPEACTABICHUH 00 OIJICKTPOIUTUYECKOM
nucconnanuu. KauectBeHHble peakunu Ha MOHBL. [ToHATHE O THApPOIU3E CoJeit
XUMHUYECKUN DKCIEPUMEHT: O3HAKOMJICHHE C MOJEISMHU KPUCTAJUITMUYECKUX
pPEIIETOK HEOPTaHWYECKUX BEIICCTB — METaUIOB M HEMETAUIoB (rpadura u
ajMasza), CIIOKHBIX BEHIECTB (XJIOpUIA HATPHs); HMCCIEIOBAHHUE 3aBHCHUMOCTH
CKOPOCTH XHMMHUYECKOW pEaKIHH OT BO3ACHCTBUS pPa3IUYHBIX (HaKTOPOB;
UCCIIEIOBAaHUE  AJIEKTPONPOBOJHOCTH  PAacTBOPOB  BEIIECTB,  IIpolecca
JUCCOLMAllMM  KHUCIOT, Ienoued u  cojied (BO3MOXKHO  HCHOJIb30BaHUE
BHJICOMATEpPHAJIOB); TMPOBEIACHUE ONBITOB, WIIIOCTPUPYIOIIUX MPU3HAKH
MPOTEKaHUs peakuuii HOHHOrO oOMeHa (0OpazoBaHUE OcCaJlKka, BBIIEIECHUE Tasa,
o0pa3oBaHUE BOJIbl); OMBITOB, WJUTFOCTPUPYIOIIUX MPUMEPHI OKHCIUTEIHHO-
BOCCTAaHOBUTEIILHBIX pEaKIHil (TOpeHUE, PEaKIuu Pa3IoKEeHHs, COCIUHEHHUS ),
pacro3HaBaHUE HEOPTaHMUYECKHX BEIIECTB C MOMOIIBIO KAaYECTBEHHBIX PEaKIIHil
Ha WOHBI; pEIIeHNE YKCIIEPUMEHTATBHBIX 3a/1a4

Hemerannel u ux coeiuHeHus

OO6mrast  xapaktepucTuka TajoreHoB. (OCOOEHHOCTH CTPOCHHS  aTOMOB,
XapakTepHble cTerneHu okuciaeHus. CtpoeHue u ¢pu3ndeckrue cBOWCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XHWMHUYECKHME CBOWCTBA Ha MNOpUMEpe Xjopa
(B3auMozeiicTBUEe € MeTajllaMd, HEeMeTajulaMu, IiesnodamMu). XJIOpPOBOJOPOA.
ConsiHasg KHMCIIOTa, XMMUYECKHUE CBOMCTBA, MOJy4eHUe, npuMeHeHue. [leiictBue
XJIOpa U XJIOPOBOJAOPOJa Ha OpraHu3M dyelloBeka. BakHeiline XJIOpuabl U UX
HaX0XJCHUE B IPUPOJIE

O6mas xapakTtepuctuka s1eMeHTOB VIA-rpymmbl. OcoOEHHOCTH CTPOEHHS
aTOMOB, XapakTepHble cTerneHu okuciaeHus. CTpoeHue u QunyecKkre CBOICTBa
MPOCTBIX BEHIECTB — KUCIOpOJa H Cepbl. AJUIOTPOIMHBIE MOIAU(PUKAIIUU
KHCIIOpO/Ia U cephl. XUMHYECKHEe CBOHCTBa cepbl. CepoBOIOpPOM, CTPOCHHUE,
¢dbusznueckue W XUMHYeCKHe cBoiicTBa. OKCHUIBI cepbl KakK MpeICTaBUTENH
KHCTOTHBIX OKCHAOB. CepHas KuciOTa, (QU3MYecKkue M XUMHYECKHE CBOICTBA
(oOmmMe kak mpencTaBUTEN Kilacca KUCIOT U crenududeckne). XUMHUYECKHE
peakiuu, Jekallue B OCHOBE MPOMBIIUICHHOTO CHOco0a TMOMYy4YeHHsI CEpHOM

KHUCJIOTHEI. HpI/IMCHeHI/Ie. Comm CCpHOfI KHCIIOTBI, KAaUYCCTBCHHAsA PCAKIHA Ha
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cynbdar-uoH. HaxoxaeHune cepbl U €€ COCAMHEHUN B MPHUPOJE. XUMUUYECKOE
3arpsi3HEHUE OKPYXKAIOMIeH cpeibl COCIMHEHUSIMU Cephbl (KUCIOTHBIC JOMKIM,
3arpsi3HEHUE BO3AyXa U BOJAOEMOB), CLIOCOOBI €T0 MPEA0TBPAILEHUS

OOmass xapakrepucTuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENIEHU OKUCIEHMS. A30T, paclpoCTpaHEHHUE B MPUPOJIE,
¢u3nveckne U XxuMudeckrue cBoiictea. KpyroBopoT asora B mpupoae. AMMHUAK,
ero (u3MYecCKue W XMMHUYECKHE CBOWCTBA, MOJydeHHe WU mnpumeHenue. Comu
aMMOHMSI, UX PU3NYECKUE U XUMHUUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas
peakiuusi Ha MOHbl aMMOHUS. A30THas KHMCJIOTa, €€ IMOoJydyeHue, (u3nuecKkue u
XMMHMUYECKHE CBOMcTBa (0OlIMEe KaK NPEACTaBUTENsl Kjacca KUCIOT U
cnenuduueckue). Mcnonb3oBaHue HUTPATOB U COJIEM aMMOHHSI B KadyeCcTBE
MUHEpaJIbHBIX yaoOpeHuil. Xumuueckoe 3arps3HEHHE OKpYXKarollel cpessl
COEIMHEHUSIMU a30Ta (KUCJIOTHBIE MOXIW, 3arpsi3HEHUE BO3JyXa, IMOYBHI U
BOJIOEMOB)

®ochop, amtorponHsle Monupukanuu (ocdopa, GuzNUecKre U XUMHYECKHE
corictBa. Oxcua dochopa(V) u  dochopnas xucmora, ¢uznueckue u
XMMHYECKHUE CBOMCTBa, moiydeHue. lcmonbzoBanue ¢ochaTtoB B KauecTBe
MHHEPATBHBIX YI00peHUI

OO6mrast xapaktepucTuka symeMeHToB [VA-rpynmbl. OCoOEHHOCTH CTPOCHUS
aTOMOB, XapakTepHble  CTENEHU OKHUCIEHUs.  YTJepol, aUIOTPOIHBIE
MOAU(UKAIMK, PACIPOCTPAHEHUE B MpHUpOAE, (PU3MUECKHEe U XUMHYECKUE
cBoiictBa. Ancopoums. KpyroBopot yriepoaa B npupoje. OKCUbl yriiepojaa, ux
¢busznueckue W XUMHYECKHE CBOMCTBA, JCWCTBUE Ha KUBBIE OPraHU3MBIL,
MOJIyueHUE U MPUMEHEHHEe. DKOJIOTHMYecKrue MpoOIeMbl, CBA3aHHBIE C OKCUIOM
yraepoaa(IV); rumote3a rTn00anbHOrO MOTEIUICHUS KIUMaTa; MapHUKOBBIN
addekT. YroapHas KUCI0Ta U €€ COoNU, X PU3NYEeCcKre 1 XUMUYECKUE CBOICTBA,
nojyueHue u mnpuMeHeHue. KauyecTBeHHas peakuus Ha KapOOHAT-HOHBL
Hcnonb3oBanue kapOOHATOB B OBITY, MEAUIIMHE, POMBIIIEHHOCTH U CEIbCKOM
XO031CTBE

IlepBoHauanbHble MOHATHS 00 OPraHMYECKMX BEIIECTBAX KaK O COEAMHEHHSX
yriepoga (MeTaH, 3TaH, JTWUJIEH, aleTWIEH, 3TaHOJ, TJUIEPUH, YKCyCHas
kuciora). X cocraB M xumuyeckoe crtpoeHue. lloHsTe 0 OuosorMuecKu

BaKHBIX BCHICCTBAX: KUPAX, 6CJ'IK8.X, yriieBoJ4ax — U UX poOJIKd B JKU3HU YCIIOBCKA.
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MarepuanbHO€ €JUHCTBO OPraHUYECKUX U HEOPraHUYECKUX COEIMHEHUN
Kpemnuid, ero ¢pusndeckue 1 XUMUYECKHE CBOICTBA, MOJYYEHUE U MTPUMEHECHHE.
Coenunenus kpemHuss B mnpupoje. OOmue mnpeacraBieHUuss 00 OKCHUIC
kpemaus(IV) u kpemHueBoit kucnore. CUIMKATHI, UX HCIOJIb30BAHUE B OBITY,
MEIUIIMHE, MPOMBIIUIEHHOCTU. BaxHeilline CTpouTeNbHblE MaTepHalbl:
KepaMuKa, CTEKJIO, IIEMEHT, OeToH, Xkeie300eToH. [Ipobiembl OGe3o0macHOTO
HCII0JIb30BAHUS CTPOUTENBHBIX MAaTEPUAJIOB B IOBCEAHEBHON KU3HU
XUMUYECKUN SKCIIEPUMEHT: H3ydyeHHue OOpa3loB HEOPraHWYECKUX BEIIECTB,
CBOWCTB COJISIHOM KHCJIOTBI; ITPOBEJICHHE KAUYECTBEHHBIX PEAKIUN Ha XJIOPHUA-
HOHBl W HaOJIOAEHHWE MPU3HAKOB HUX MPOTEKAHUS; ONBITHI, OTpa)Karolue
¢u3nyecKkue U XMMUYECKHE CBOICTBA TaJOT€HOB M UX COEIUHEHHH (BO3MOXHO
HCIIOJIb30BAHME BHJICOMATEPHAIIOB); O3HAKOMJIEHME C oOpa3laMu XJIOpPHUIOB
(raoreHnI0B); O3HAKOMJIGHHE C oOpa3lamMu cepbl H €€ COeAMHEHUSIMU
(BO3MOXHO  HMCIOJIb30BaHUE BHJAEOMAaTepuasioB); HaONIoJeHHWE mpolecca
oOyrinuBaHUs caxapa IMOJ JAEeWCTBUEM KOHLEHTPUPOBAHHOW CEPHOM KHCIOTHI,
M3Y4YeHHE XMMUYECKHX CBOMCTB pa30aBJIEHHON CEpHOM KHCIOTHI, MPOBEICHHE
KaueCTBEHHOM peakiuu Ha cCcynbpar-uoH U HaOMoJeHHe TMpu3HaKa e&
MPOTEKaHUs; O3HAKOMJICHUE ¢ (PU3MYECKUMHU CBOWMCTBaMU a3oTa, Gocdopa u ux
COCMHEHUN (BO3MOXKHO HCIIOJB30BAHME BHICOMATEPHAIIOB), 0Opa3lamMu
a30THBIX U QocopHBIX yaoOpeHui; mojiyueHue, cooupanue, pacro3HaBaHUe U
M3Y4Y€HHUE CBOICTB aMMMaKa; MPOBEICHUE KAueCTBEHHBIX pEaklIMid Ha HOH
aMmmMoHusi U (ochaT-MOH W U3yUyEHUE TPHU3HAKOB HMX IMPOTEKaHMUS,
B3aUMO/ICHCTBUE KOHIICHTPUPOBAHHOM a30THOM KHCIOTHI C MeAbIO (BO3MOXKHO
WCIIOJIb30BAHME BHJIEOMATEpUAlOB); H3YYCHHE MOJIENed KPUCTAJUTMUECKUX
pemérok anMasa, rpaduta, QysiepeHa; 03HaKOMJIEHHE C TPOLECCOM acopOLnu
PacTBOPEHHBIX BEUIECTB aKTUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM MPOTHBOIas3a;
MoJIyueHue, coOupaHue, pacro3HaBaHue U U3y4eHUE CBOMCTB YIJIEKUCIIOIO rasa;
MIPOBEJICHUE KAYECTBEHHBIX PEAKIMil HAa KapOOHAT- U CUIIMKAT-UOHBI U U3YUCHUE
MPU3HAKOB MX MPOTEKAHUS; O3HAKOMIIEHHE C TPOAYKIMEH CHIMKATHOMN
IIPOMBIIIJIEHHOCTH; PEHIEHHE IKCIIEPUMEHTANIbHBIX 3a7a4 1o Teme «BakHelmue
HEMETAJIJIbl ¥ UX COCTUHEHUS

MerTanibl ¥ UX COeTUHEHUS

O6ma51 XapaKTCpUCTUKAa XUMHUYCCKUX JJICMCHTOB — MCTAJIJIOB HAa OCHOBAHUHN HUX
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nojoxenus B llepuommueckod cucreme XuMuuyeckux dnemeHtos ..
MemnpeneeBa u crpoeHusi atToMoB. CTpoeHHE METALIOB. MeTaiindeckast CBs3b U
METalyIn4ecKasl  KpUCTAJUIMUECKass  peléTka.  ODJIEKTPOXUMHUYECKMM  psf
HaIpsHKEHUH METaJUIOB

du3nyecKkue W XUMHUYECKHE CBOUCTBA MeTauioB. OOmIMe CriocoObl MOTydeHUs
MeTauioB. [loHsATHE O KOPPO3HH METANIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT
koppo3un. CruraBbl (CTallb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U X MPUMEHEHUE B
OBITY ¥ TIPOMBIIINICHHOCTH

[Ilemounsle MeTayibl: TOJIOXKeHUWE B Ileproauueckoil cucTeMe XHMHUYECKHX
anemeHtoB [[.M. MenneneeBa; CTpOEHHE MX aTOMOB; HAXOXIEHUE B MPHUPOE.
duznyeckue 1 XMMUYECKHE CBOMCTBa (Ha mpuMepe HaTpus U Kaiusi). OKcuabl u
TUAPOKCHUIBI HATpus MW Kaiaus. lIpuMeHeHue MIEeTOYHBIX METAUIOB U HX
COeqUHEHNN

IllenoyHo3eMenbHbIE  METaIbl MarHuii ©W  KalbIlUM:  TIOJOXKEHHE B
[Tepuonnueckoit cucreme xumuueckux 3memeHToB .M. Menzaeneesa; ctpoeHue
WX aTOMOB; HaxoXJeHue B mnpupone. Dusndyeckne M XUMUUYECKHE CBOWCTBA
MarHus M Kanblus. Baxueinme coenvHeHus KaibIus (OKCHI, TUIPOKCH],
cosn). JKECTKOCTh BOJIBI U CITOCOOBI €€ YCTpaHCHU S

AmomuHuil: nonoxxkenue B Ilepuoanyeckoil cucteMe XMMHYECKUX SJIEMEHTOB
J.N. MenneneeBa; CTpOCHHE aToMa; HaXOXJeHUE B mpupojae. Pu3nyeckue u
XMMHYECKHE CBOWCTBAa altOMUHUS. AMQOTepHble CBOWCTBA OKCHUAA H
TUAPOKCHUIA aTFOMUHUS

Keneszo: nosoxenue B [lepuoauyeckoil cucremMe XuMHYecKux snemeHToB JI.1.
MenpgeneeBa; cTpoeHHME aroma; HaxoxaeHue B npuponae. Dusmyeckue u
XMUMHUYECKUEe CBoicTBa xene3a. Okcuipl, Tuapokcuasl U comu xeneza(ll) u
xene3a(Ill), ux cocras, cBOICTBA U MOTyYCHHE

XUMUYECKUH SKCIIEPUMEHT: O3HAKOMIIEHHE ¢ 00pa3liaMy METaJuIOB U CILIABOB,
uxX (U3NYECKUMHU CBOWCTBAMHU; HM3y4YEHHUE PE3yJIbTaTOB KOPPO3UU METAJIOB
(BO3MOKHO HCII0JIb30BaHUE BUACOMATEPUATIOB), OCOOEHHOCTEN B3aUMOACHCTBUS
OKCHJA KaJbllUsi M HATpus C BOAOH  (BO3MOXKHO  HCIIOJIb30BAaHHE
BHJICOMATEPHUAJIOB); MCCIEIOBAHUE CBOMCTB JKECTKON BOJBI; MpOIECca TOPEHHS
kKenesza B KHCIopoae (BOZMOYKHO HCIOJIb30BaHKE BUICOMATEPHAIIOB); TIPU3HAKOB

MNPOTCKaHUA KaUCCTBCHHBIX peaKI_II/Iﬁ Ha HMOHBI (MarHI/IH, KajJablus, aJJFOMHHUA,



4.1

4.2

4.3

nunka, sxenesa(ll) u xenesa(Ill), meau(Il); HabarOACHME M ONUCAHKE TTPOIECCOB
OKpalllMBaHUsl IUIAMEHM HWOHAaMU HaTpus, Kauus M Kauplus (BO3MOXHO
WCIOJb30BaHNE BHUCOMATEPHAJIOB); HCCIenoBaHUE aM(OTEpPHBIX CBOWCTB
TUAPOKCUAA ATIOMUHMS M TMJIPOKCHJA IIMHKA; PEIIEHHE SKCIEPUMEHTAJIbHBIX
3a7a4 no teme «BaxkHelme MEeTaJlJIbl U UX COCIUHEHUSD)

XHUMHS ¥ OKpYKarolas cpena

HoBeie maTepuansl U TexHosjoruu. BeniectBa 1 martepuansl B NOBCEIHEBHOU
JKU3HU 4YeJoBeKa. XHMHS M 37J0pOBbe. be3omacHoe MCIONb30BaHHUE BEIIECTB U
XMMHMUYECKUX peakuuid B ObITy. llepBas momouis mpu XMMHUYECKUX OXKOTaX H
OTPABJICHUSX

OCHOBBI 3KOJIOTUUECKON TPAMOTHOCTH. XUMUYECKOE 3arpsi3HEHNUE OKPYKaroIIei
cpensl IIJIK. Posip xumum B pemieHun 3KoJjiorndeckux mnpodnem. [Ipuponnsie
HCTOYHUKU YIJIEBOJAOPOAOB (yrojib, MPHUPOAHBIM ra3, He(QTh), MPOIYKTHI HX
nepepaboTKH, UX POJIb B OBITY M MPOMBIIIJIEHHOCTH

XUMUYECKUHN SKCIEPUMEHT: M3y4YeHHe 00pa3lioB MaTepuajoB (CTEKIIO, CILIABBI

METaJJIOB, MOJIMMEPHbIE MaTepUaJIbl)

ITPOBEPAEMBIE HA OI'D 11O XUMHWHU TPEBOBAHUA K
PE3YJBTATAM OCBOEHHUSA OCHOBHOM OBPA3OBATEJIBHOM
ITPOTPAMMBI OCHOBHOTI'O OBIIIETI'O OBPA30OBAHUA

Kon IIpoBepsiemble TPeOOBaHMSI K NPeAMETHBIM pe3yJibTaTaM 0a30BOro
MPOBEPAEMOro YPOBHSI OCBOCHUS OCHOBHOI 00pa30BaTe/ibHOM POrPaMMBbl
TpeOOBaHUSA OCHOBHOTI0 0011ero oopazopanus Ha ocHoBe PI'OC
1 [IpencraBnenue:
O TMI03HABAEMOCTHU SIBIICHUI MPUPOAbI, TMOHUMAaHHE OOBEKTUBHOMN
3HAYUMOCTH OCHOB XMMHYECKOW HAayKH Kak OOJACTH COBPEMEHHOIO
1.1 €CTeCTBO3HAHMS, KOMIIOHEHTa OOIIel KylIbTyphl M MPaKTHUYECKON
NEeSITebHOCTH 4YelOBEeKa B YCIOBUSAX COBPEMEHHOTO OOIIECTBa;
MOHUMAaHHUE MECTa XUMUU CPE/Id IPYIMX €CTECTBEHHBIX HAYK
19 0 HAy4YHBIX METOJax IMO3HaHWs, B TOM YHCJIE SKCIEPUMEHTAIbHBIX U

TCOPCTUYCCKUX MCTOJAAaX HCCICAOBAHUA BCHICCTB W  HU3YUCHUSA



1.3

2.1

2.2

XUMHYECKUX PEAKIIN; YMEHUE UCII0JIb30BATh MOJCTH i1 OObSICHCHUS
CTPOCHHUS aTOMOB U MOJIEKYII

0 chepax mpodeccnoHAIBHON NEesTeNLHOCTH, CBS3aHHBIX C XUMHUEH U
COBPCMCHHBIMM TCXHOJIOTHAMH, OCHOBAHHBIMHM Ha AOOCTHKCHUAX
XAMHYECKOH HAyKH, YTO ITO3BOJHMT OOYYAIONIMMCS paccMaTpUBATh
XHMUIO Kak cdepy cBoei Oyaymieil mpodecCHOHAIbHON NesITeTbHOCTH
M CIIeNIaTh OCO3HAHHBIA BBIOOP XMMHH KaK MPO(UIBHOTO MPeaIMeTa pu
Tepexo/ie Ha yPOBEHb CpeHEro o01ero oopa3oBaHus

Biagenune cucteMod XUMHYECKMX 3HAHMM W yMEHUE IIPUMEHSATH
CUCTEMY XUMHNYCCKUX 3H3HPII>1, KOTOpas BKIIIOYACT:

BaXKHEUIINE XUMHYECKHE IIOHATHS: XUMHYECKUU JJIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE M CJIOKHOE BEIIECTBO, OJHOPOJHAS H
HEOJTHOPOJHAST CMECh, OTHOCHTEIIbHBIC aTOMHAas ¥ MOJICKYJISIpHAs
MacChl, KOJIMYECTBO BEMIECTBA, MOJIb, MOJISIPHAS Macca, MOJISIPHBIN
00bEM, OKCHJ, KHUCIOTa, OCHOBAaHHE, COJb (CpPEemHSsI), XUMHYECKas
peaKkiusda, peakKuvnu COCANHCHHA, PCEAKIUNU Pas3IoKCHUA, PCaAKIUU
3aMeINIeHUs, pPeakiuu OoOMeHa, TeTuioBOM A((dEeKT peaknuu, 5K30- U
SHIOTEPMHUUYECKHE PpEeaKLUu, pPacTBOp, MaccoBas AOJS XUMHUYECKOTIO
3JIEMEHTa B COETMHEHUH, MaccoBasi 0JI U MPOLIEHTHAs! KOHLIEHTPALUs
BEIL[ECTBA B PACTBOPE, AP0 aTOMa, JIEKTPOHHBIN CI0# aToMa, aTOMHAs
opOuTanp, paguyc aroma, BaJEHTHOCTb, CTEMEHb OKHCJICHHS,
XUMHYECKas CBSI3b, JJIEKTPOOTPUILIATEIBLHOCTD, MOJISIPHAS U HEMOJSpHAS
KOBaJICHTHasl ~ CBSI3b, HOHHAas  CBs3b, METAJUIMYECKass  CBS3b,
KpUCTaJUIMUeCKas pemérka (aroMHasi, HMOHHAs, MeTaJUIMuecKas,
MOJIEKYJIIpHAsi), MOH, KAaTHOH, AHUOH, DJIEKTPOJIUT U HEIJIEKTPOIHT,
ANEKTPOJIUTHYECKAS  JUCCOLMAIMsS, PEAaKIUH HMOHHOTO OOMeHa,
OKHUCJIMUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEaKIUU,  OKUCIUTENb U
BOCCTAaHOBUTENb, OKHUCIEHHE ¥  BOCCTAHOBJIGHHE, AJIEKTPOJIU3,
XMMHYECKOE paBHOBECHE, OOpaTUMble M HEOOpaTUMBIE pEaKIIUH,
CKOPOCTh XHMHYECKOW peakiuu, Karaimuzatop, [IJK, xkoppo3us
METAJIJIOB, CIIJIaBBI

OCHOBOTIOJNIATAIOIINE 3aKOHBl XHMHH: 3aKOH COXPaHEHHUS MAacChl,

nepuoauueckui 3akoH /.M. MeneneeBa, 3aKk0OH IIOCTOSIHCTBA COCTaBa,
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3.1

3.2

3.3

3.4

3aKOH ABOTaapo

TEOPUHN XUMUU: aTOMHO-MOJIEKYJISIpHAs Teopus, TEOpHUst
3JIEKTPOJIUTUYECKON AUCCOLUALINT

Brnanenne ocHOBaMu XMMHUYECKON I'PAMOTHOCTH, BKIIFOUAOIIEH:
yMEHUE TPABUIILHO HUCIIOIH30BATh N3YYCHHBIC BEIIECTBA M MaTEPUAIIBI
(B TOM uHclie MUHEpAIbHBIE YAOOPEHHS, METa/UIbl W CIUIAaBBI,
IPOIYKTHI TIepepabOTKA TMPUPOTHBIX HCTOYHHKOB YIIIEBOJOPOJIOB
(yrng, mpupoAHOro rasa, HedTH) B OBITY, CEIbCKOM XO3SIICTBE, Ha
MIPOU3BO/JICTBE ¥ MOHUMAHUE 3HAYEHUS KUPOB, OCIIKOB, YIJIEBOJIOB IS
OpraHvM3Ma 4eJOoBeKa, YMEHHE IMPOTHO3UPOBATH BIIMSHUE BEIIECTB U
XUMUYECKUX TPOIIECCOB HA OPraHW3M 4YeJIOBEKa M OKPYKAIOUIYIO
MIPUPOJHYIO CpETy

YMEHUE HWHTErPUPOBATH XUMHUYECKHWE 3HAHHUS CO 3HAHUSAMH JIPYTHX
y4eOHBIX MPEIMETOB

HaJIM4YMe OMbITa pabOTHI C PA3IMYHBIMU UCTOYHUKAMU HH(GOPMAIIHH TIO
XUMUU (HaydyHas W HAYYHO-TIOMYJSIpHAsl JIMTEpaTypa, CJIOBapH,
CIPAaBOYHHUKHU, HHTEPHET-PECYPCHI)

yMeHHE OOBEKTHBHO OLEHUMBAaTh MH(OpPMAIMIO O BEIIeCTBaX, HX
MPEBPALEHUAX U MPAKTUYECKOM IPUMEHEHUHN U YMEHHE HCI0JIb30BaTh
e€ s peuieHus yaueOHO-TI03HaBaTeIbHbIX 3a/1a4

Bnagenue ocHoBamMM MOHSATHITHOTO anmnapara ¥ CUMBOJIMYECKOTO s3bIKa
XUMHHM U1 cOCTaBieHHs (OpMyd HEOPraHWYEeCKHMX BEIECTB,
YpaBHEHUN  XMMHUYECKUX  pEaKlUMil; OCHOBAaMU  XMUMHUYECKOMN
HomeHkIaTyphl (IUPAC u TpuBHanbHOI)

YMmenue oOBSCHATH CBA3H NOJOKEHUS 3neMeHta B llepuomnueckoii
CUCTEME C YHCIOBBIMH XapaKTepUCTUKaMU CTPOCHHUSI aTOMOB
XUMHUYECKUX DJEMEHTOB (CocTaB M 3apsan sjapa, ofliee Yucio
AJIEKTPOHOB), paclpeiesieHUeM 3JEKTPOHOB IO SHEPreTHUYeCKUM
YPOBHSIM aTOMOB MEPBBIX TPEX MEPUOJIOB, KATUS U KAJIbLIUS
[IpencraBinenue o nNepuoAUYECKON 3aBUCUMOCTH CBOMCTB XMMHMUYECKHUX
3JIEMEHTOB (paAuyC aTroMa, 3IIEKTPOOTPULIATENIBHOCTh), MPOCTHIX U
CIIOKHBIX BEIIECTB OT IOJIOXKEHUsI 3JeMeHTOB B llepuonmueckoit

CUCTEMC (B MaJIbIX MIEpUOJAAX U I'IaBHBIX noz(rpynnax) " 3JICKTPOHHOTO
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8.1

8.2

8.3
8.4

9.1

9.2

9.3

10

10.1
10.2

10.3

10.4

CTPOCHHUS aToMa
YMmenue kinaccuuIpoBaTh:

XUMHYECKUE HIEMEHTBI

HEOpPraHMYECKUE BEIECTBa

XHUMHYECKUEC PEAKITHH

YMeHue onpenensars:

BaJICHTHOCTh W CTCIICHb OKHCICHUS XUMHYECKUX DJIEMEHTOB, 3apsijI
MOHA

BHJI XHMHYECKOW CBSI3M W THIN KPHCTAUIMYECKOW CTPYKTYpHI B
COCITUHEHUSIX

XapakTep cpeibl B BOAHBIX PaCTBOpPAX BEMIECTB (KHCIOT, OCHOBAHU)
OKHCITUTENTh H BOCCTAHOBHTEIb

YMeHue XxapakTepru30BaTh (pU3HMUecKre U XUMHIECKUE CBOWCTBA:
MPOCTHIX BEIMIECTB (KUCJIOPOJ, O030H, BOJOpOA, Trpadur, amMmas,
KpeMHHH, a3zotT, (ocdhop, cepa, XjIop, HATpWH, KaJWid, MarHWUMH,
KaJIbITMH, aTFOMUHUH, JKEJe30)

CJIO’KHBIX BEIIECTB, B TOM YHCIIE HX BOJHBIX PACTBOPOB (BOAA, aMMHAK,
XJIOPOBOJIOPO/I, CEPOBOJIOPOJI, OKCUJIBI M THAPOKCHABI MeTauioB [—I1A
rpynn, amomuHus, Mmenu (II), munaka, >xemeza (II m III), oxcuapl
yraepona (II u IV), xpemuus (IV), azora u docdhopa (IIl u V), cepsr
(IV m VI), cepuucras, cepHas, a3oTucTas, a3oTHas, (ocdopHas,
yroJibHasi, KPEMHHEBAasI KUCJIOTA U UX COJIN)

IPOTHO3UPOBATh W  XapaKTepH30BaTh  CBOICTBa  BEIIECTB B
3aBHCHMOCTH OT HMX COCTaBa M CTPOCHUS, IPUMCHCHHUE BEIICCTB B
3aBHCUMOCTH OT MX CBOWCTB, BO3MOYXHOCTh IMPOTEKAHUS XMMHYCCKHX
NPEBpAICHUI B PA3JIMYHBIX YCIOBUSIX

YMeHHe COCTaBJIATh MOJICKYJIIPHBIE U MOHHBIC YPaBHCHUsI PEaKIIUi, B
TOM YHCJIE!

peakiuii MOHHOTO oOMeHa

OKHCJIMTETbHO-BOCCTAHOBUTEIBHBIX PEAKITHIT

WUTIOCTPUPYIOIIUX ~XMMHUYECKHE CBOWCTBA H3YYEHHBIX KJIACCOB
(Tpymin) HeOpraHMYECKUX BEIIECTB

IMOATBCPIKAAOMIUX I'CHETUYCCKYIO B3AUMOCBA3b MCKIY HUMU
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111

11.2
11.3

11.4

12

12.1

12.2

12.3

13

13.1

13.2

13.3

13.4

13.5

YMeHue BBIUUCIATD (IIPOBOIUTH PACUETHI):

OTHOCHTEIIbHYIO MOJIKYJIISIPHYIO W MOJSIPHYIO MAacChl BEIECTB,
MaccOBYIO JIOJIF0 XMMHUYECKOIO JIEMEHTA B COEUHEHUU

MacCOBYIO JIOJIIO BELIECTBA B PacCTBOPE,

KOJIMUECTBO BEILIECTBA U €r0 Maccy, 00beM Ia3oB

0 YPaBHCHHUSM XUMHUYCCKMX PEAKIUH W HaXOAHWTh KOJUYECTBO
BEIIECTBA, 00BEM M MacCy peareHTOB WM MPOTYKTOB PEAKIIUU
Bnanenue (3HaHME OCHOB):

OCHOBHBIMH METOJaMHU HAyYHOTO MO3HaHUs (HAOJIOIEHHE, H3MEPEHHE,
IKCIIEPUMEHT, MOJICTTUPOBAHUE) MPU U3YYECHUU BEIICCTB H XUMUYICCKUX
SBIICHU;, yMeHHE CHOPMYITHPOBATH MPOOIEMy U MPEUIOKHUTH ITyTH €€
pereHus

0e3omacHOi pabOThl C XUMHUYECKHMH BEIIECTBAMH, XHUMHUYECKON
Mocy10¥ 1 1a00paTopHBIM 000PYIOBAHHEM

MpaBWJaMu 0€301TaCHOTO OOpaIeHus C BEIIECTBaMH, UCIOJIb3yeMbIMU
B IOBCEHCBHOM JKU3HHM, TTPABUIIAMHU MOBEACHUS B IEIAX COSpEeKEHUs
370pOBbSl U OKpYKAIOUIEH MPUPOJAHON Cpeibl; MOHMMaHUE Bpeaa
(omacHOCTH) BO3JCHCTBUS Ha JKHUBBIE OPraHU3MBI ONPEIETEHHBIX
BEILECTB, CHOCOOOB YMEHBIIECHUS M NPEJOTBPAIICHUS HX BPEAHOTO
BO3JCUCTBUSA

Hanuuue mpakTHuecKUX HaBBIKOB IUIAHUPOBAHMSA U OCYIIECTBIICHUS
CIIEIYIOIUX XUMUYECKUX IKCIIEPUMEHTOB:

U3y4eHUe U onucaHue PU3NYECKUX CBONCTB BEUIECTB; O3HAKOMIICHHUE C
(buznueckumMu u XUMHYECKUMU SBJICHUSIMU; OTIBITHI,
WUTIOCTPUPYIOIINE MTPU3HAKU MTPOTEKAHUS XUMUYECKUX PEaKIUil
U3y4eHHe CII0COO0B pa3/elieHus cCMeceit

MOJIydeHUE KHCIOPOJa U U3ydEHHUE €r0 CBOICTB; MOJMydeHHEe BOAOPOIa
U U3y4EHHUE €r0 CBOWCTB; MOJIyYEeHUE YIIIEKHCIOTO ra3a U U3y4YeHHUe ero
CBOWCTB; MOJy4eHHE aMMHUaKa U U3y4E€HUE ero CBOWCTB
NPUTOTOBJICHHE PACTBOPOB C OMNpeAeiaEHHON MaccoBOM  JoJeit
pacTBOPEHHOTO BEIIECTBA

pUMEHEHUE WHIUKATOPOB (makmyca, METHIJIOPaHkKa u

¢beHondTanenHa) uis ONpeleNeHUs XapakTepa Cpeibl B pacTBOpax
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13.7

13.8

14

14.1

14.2

KHUCJIOT U 1Iero4ei

HCCIEOBAaHUE W OINMCAaHHWE CBOWCTB HEOPraHMYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB; U3yYEHUE B3aUMOJCHCTBUS KUCIOT C METAJIJIaMH,
OKCUJAMH  META/VIOB,  PAaCTBOPUMBIMH W  HEPACTBOPHUMBIMU
OCHOBAHUSIMH, COJIIMH;, TIOJIYYCHHE HEpPACTBOPUMBIX OCHOBAHUM;
BBITECHEHHE OJHOTO MeETajula JpyruM W3  pacTBOpa  COJIH;
UcclIeJOBaHNE aM(OTEPHBIX CBOMCTB T'HAPOKCUIIOB aTIOMUHUS U IIMHKA
pelieHne KCIEePUMEHTANBHBIX 3a7a4d 1Mo TeMaM: «OCHOBHBIE KJIACCHI
HEOPraHMYECKUX COCIUHEHHI»; «DIEKTPOTUTHYECKAs JUCCOLMAIIISY,
«Baxnennne HEMETalUIbl M UX COCIUHCHHSY, «BakHeHIne MeTaib
H UX COCUHCHHUS

XUMHYECKHE IKCIIEPUMEHTHI, WJLTIOCTPHUPYIOIIIHE MIPU3HAKT
MPOTEKAaHUsI PEAKIIMH HMOHHOTO OOMEHA; KAa4eCTBEHHBIC PEAKIMU Ha
MPUCYTCTBYIOIINE B BOJHBIX PacTBOpPaxX HOHBI: XJOPHI-, OpPOMH]I-,
noaun-, cyiabdar-, pocdar-, kapOoHAT-, CUITUKAT-AaHUOHBI, THIPOKCH/I-
WOHBI, KATHOHBI AMMOHWS, MarHus, Kajabllks, aJllOMUHMS, Kene3a (2+)
u xkenes3a (3+), menu (2+), nMHKA

VYmenue:

MPEACTABIATh  pPe3yibTaThl AKCIIEpUMEHTa B  (GOpME  BBIBOJIOB,
JIOKa3aTeNIbcTB, TpadUKOB W TaOJHII U BBISABIATH SMIIMPUUECKUEC
3aKOHOMEPHOCTH

YCTaHABJIMBATh CBS3M MEXIY PEaTbHO HAOIIOAAEMBIMH XUMHUYECKUMU
SIBJICHUSIMA M TIPOLIECCAMH, MPOUCXOSAIIUMHA B MAaKpO- U MHUKPOMHPE,

OOBACHATH IIPpUYUHBI MHOFOO6paSI/I${ BCIICCTB

HEPEYEHD 2JIEMEHTOB COAEPXAHMUS, IPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUHU

Kon
1

1.1

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

HCpBOHa‘{aJILHLIC XUMHWUYCCKHUEC ITOHATUA

Uuctele BemecTBa U cMecu. CriocoObl pa3feneHus: cMeceit
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1.3

1.4

1.5

1.6

2.1

2.2

2.3

3.1

3.2

4.1

ATOoMBI M MOJEKylIbl. XHUMHYECKME IeMEHThl. CHMBOJBI XUMHUYECKUX
371eMeHTOB. IIpocThie U Ci10KHBIE BELIECTBA.

Xumnueckas ¢popmyna. BaleHTHOCTP aTOMOB XMMHYECKHX 3JIEMEHTOB. CTerneHb
OKHCIICHUS

3aKkOoH TMOCTOSIHCTBA cocTaBa BemiecTB. OTHOcUTENbHas aTOMHas Macca.
OTtHocuTenbHast MoJIeKyJIsipHast Macca. MaccoBas 107151 XUMUYECKOTO JIEMEHTA B
COCIMHEHUH

KonuuectBo BemectBa. Mosib. MousipHas Macca. MonsipHblii 00BEM  Ta30B.
B3anMocBs3b KOJIM4ECTBA, MAaCChl M YUCIIA CTPYKTYPHBIX €IUHUIL BEIIECTBA
duznyeckue U XUMHUYECKUE SIBJIIEHUS. XUMHUUYECKas peaklus H e€ NpU3HAKH.
3aKOH COXpaHEHMs MacChl BEIIECTB. XMMUUECKHE YPaBHEHUS

[Tepnoanueckuit 3akoH u [lepuonnueckas cucreMa XUMHYECKUX dteMeHToB [[.1.
MenneneeBa. CTpoeHHE aTOMOB

[Tepmognueckuit 3akoH. Ileproguyeckas cuctemMa XMMHUYECKUX 3iieMeHTOB /J[.M.
MenpneneeBa. [lepuoast u rpymnmbsl. OU3NYECKU CMBICT MOPSAKOBOTO HOMEDA,
HOMEPOB NMEPHUOJA U TPYIIIHI AJIEMEHTA

Crpoenune aromoB. CoctaB atroMHbIX siaep. M3oromel. DnexktpoHsl. CtpoeHHe
IEKTPOHHBIX 000JI04eK aToMOB MepBbIX 20 XMMHUYECKHUX DIIEMEHTOB
[Tepuonnueckont cucremsl .M. Menaeneena

3aKOHOMEPHOCTH B MU3MEHEHUHU CBOWCTB XHMHYECKHX DJIEMEHTOB IIEPBBIX TPEX
NEepUO/IOB, Kalus, Kaiublus (paguyca aTOMOB, 3JIEKTPOOTPULATEIBHOCTH,
METAJUIMYECKUX U HEMETAUINYECKUX CBOWCTB) U UX COEIMHEHUN B COOTBETCTBUU
C TOJIOKEHUEM 3J1eMEHTOB B [leproanueckoii cucreMe U CTpPOCHHEM UX aTOMOB
Crpoenue BemiecTsa

Xumnueckass  cBA3b. KoBaseHTHass (HOJsipHasT W HENOJISIpHAs)  CBS3b.
ONEKTPOOTPULIATENBHOCTh ~ XUMHUYECKUX  31eMeHToB.  MoHHas  cBs3b.
Mertannudeckas CBs3b

Tunbl KpUCTaIMYECKUX PpEMIETOK (aTOMHAas, MWOHHAs, MeTaJulndyeckKas),
3aBUCHUMOCTb CBOMCTB BEILECTBA OT TUIA KPUCTALUIMYECKOW PEIIETKM U BHJIA
XMMHMUYECKOH CBS3U

Baxknelimne mnpeacTaBUTENM HEOPraHMYecKMX BemiecTB. Hemeramisl u  ux
COeIMHEHU. MeTaulbl U X COEANHEHHUS

KJ'IaCCI/I(I)I/IKaI_[I/IH U HOMCHKJIATypa HCOPraHUYCCKUX COCOUHEHHUI: OKCHIOB
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5.1

(conmeoOpasyrolue: OCHOBHEIE, KUCIOTHBIC, aM(OTEpHBIC) U HecoJIeoOpa3yomue;
OCHOBaHUH (wénoun 51 HEpPacTBOPHUMBIE OCHOBAaHU); KHCJIOT
(kucnmopoacoiepkaiimue 1 OECKUCIOPOIHbIE, OJTHOOCHOBHBIE U MHOTOOCHOBHBIE);
coJiel (CpeTHUX U KHUCIIBIX)

®uznyecKkue 1 XMMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIUIOB: BOJIOPO/Ia,
XJI0pa, KUCII0PO/J1a, Cephl, a30Ta, (pocdopa, yriaepoaa, KpeMHHUS

®dusznueckue M XUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAIIOB: JIMTHS,
HaTpUsl, KaJlis, MarHus ¥ KaJblKs, aTIOMUHHUS, JKene3a. DIEKTPOXUMHYECKUH PsijT
HaIpsHKEHUH METaJUIOB

dusnueckue U XUMHYECKHE CBOWCTBAa BOJOPOIHBIX COCIMHEHHM HEMETAILIOB:
XJIOPOBOJOPOJIa, CEPOBOJOPOIa, AMMHUAKA

dusnyeckne ¥ XUMHYECKHE CBOWCTBAa OKCcHI0B HemerayuioB: cepsl (IV, VI),
azota(Il, IV, V), dochopa(lll, V), yrnepona(ll, IV), kpemuusa(I1V). Ilomyuenue
OKCHJIOB HEMETAIIJIOB

Xumunyeckue cpoiictBa okcuaoB: metauioB [A-IIIA rpynn, nunka, menu(Il) u
xene3a(ll, IIT). [Tosyyerre OKCUI0B METAIIIIOB

XWMHUYECKHE CBOMCTBA OCHOBAaHWU M aM(OTEpPHBIX THIAPOKCHAOB (Ha MpuMepe
TUAPOKCUIOB  alIOMUHMS, OKene3a, LHuHKA). [lomyyeHne oOcHOBaHUM U
aM(OTEepHBIX THIPOKCHJIOB

OO0mue XMMHYECKHE CBOMCTBAa KHCIOT: XJIOPOBOJIOPOJHOW, CEPOBOIOPOIHOM,
CEPHHUCTOM, cepHOM, a30THOW, (ochopHOl, KpemHUEBOH, yroybHOW. OcoObie
XUMHUYECKME CBOWCTBA KOHIICHTPUPOBAHHOM CEpHOM M a30THOM KHCIIOT.
[Tosydenue KUcCiIoT

OO6mme XuMHUYECKHe CBOMCTBA cpeHuX coJiel. [lomydenne comnei

[Tonmyuenue, coOupaHue, pacro3HaBaHWE BOJOPOJA, KHCIOPOAa, aMMHAaKa,
YIIIEKUCIIOTO Ta3a B JIA00OpaTOpHH

[Tonyuenune ammmuaka, CepHON M a30THOW KHCIOT B MpOMbIIIIeHHOCTH. OOriue
CHOCOObI OJTYYCHHSI METAJUIOB

I'eneTnueckas CBs3b MEXKIY KJIacCaMU HEOPraHUYECKUX COCAMHEHUM
XHUMHUYECKUE PEAKLUU

Knaccudukarus XuMUYECKHX peakluid MO Pa3IWYHBIM MPU3HAKAM: TIO0 YHCTY U
COCTaBy YyYacTBYIOIIMX B pEaKIUW BEHIECTB, MO TeIoBoMy 3ddeKTy, Mo

HN3MEHEHHIO CTEIIEHEW OKMCICHUS XUMHUYECKUX 3JI€MEHTOB
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TennoBoit 3¢ hexT XuMUIecKoi peakiuu, TePMOXUMHUYECKIE YPaBHEHHS. DK30- U
SHAO0TEPMHUUECKUE PEAKIIMU. TEPMOXUMHUUECKHUE YPAaBHEHUS
OKHCAUTENBHOBOCCTAHOBUTENIbHBIE peakUU. OKUCINUTENN U BOCCTAHOBUTEIM.
[Ipouecchl  OkMCIeHHMS U BOCCTAHOBJIEHMSA.  OJIEKTPOHHBIM  OajaHc
OKHUCJIUTEIbHOBOCCTAHOBUTEIBHON PEAKIIMU

Teopus anexkrposmTuyeckoi nuccounanuu. KatnoHsl, aHMOHBI. DNEKTPOJIUTHL U
HEeAIEKTPOoJINThl. CUIIbHBIE U Ci1a0ble AMEeKTPoInThl. CTeneHb AUCCOLUAaLU
Peaknun noHHOTO OOMEHa. YCIIOBHS NMPOTEKAHUs pPEaKIMii MOHHOTO OOMEHa,
MIOJIHBIE U COKpAIlEHHbIE HOHHBIE YPAaBHEHMSI peaklnuit

XHUMHS ¥ OKpYKarolas cpena

BemecrBa um marepualibl B IIOBCEJHEBHOM JKM3HM 4YeloBeKka. beszomacHoe
HCII0JIb30BaHKE BEUIECTB U XMMUUECKHUX peakluii B 1aboparopuu u ObITy. [leppas
MTOMOIIb TIPU XUMHUYECKUX 0XKOTraX U OTPaBICHUSIX

XUMHUYECKOe 3arpsi3HEHUE OKpYXKAIOUIeH cpebl (KUCIOTHBIE JOXKAN, 3arpsa3HEeHHE
MOYBBI, BO3JyXa M BOJOEMOB), crocoObl ero mnpenorsBpaimieHus [IpenenbHast
nomyctumas koHueHtpauus BemectB (IIJIK). Ponp xumum B pemeHun
JKOJIOTUYECKHX TpobsieM. YcuieHue mapHUKOBOTO dddekra, paspyiieHne
030HOBOTO CJIOS

[Ipumenenue cepswl, azora, pocdopa, yriepoaa, KpeMHUS M UX COCAMHEHUN B
ObITy, MEIUIMHE, MPOMBIIUIEHHOCTH U CelbCKOM xo3siictBe. I[lpumMenenue
METAJUIOB M CIUIaBOB (CTajb, YYryH, TIOPATIOMHHHH, OpoH3a) B OBITY U
MPOMBILIJIEHHOCTH UX coequHeHui. [loHsaTHe 0 KOppO3uu METAJIOB, OCHOBHBIE
CHOCOOBI 3alIUTHI UX OT KOPPO3UU

[IpupoaHble MCTOYHUKHK YIJIEBOJOPOAOB (Yrojib, HPUPOJHBIA ra3, HEQTh),
MIPOJIYKTHI UX NepepaboTku (OEH3UH), UX POJIb B OBITY U MPOMBIIIICHHOCTH
[lepBoHauanbHble TMOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COEIMHEHUSIX
yriaepoaa (MeTaH, 95TaH, OJTWUJICH, alleTWJICH, JTAaHOJ, IJIMIEPUH, YKCyCHas
kucnota). IloHstne o OWONOTMYECKH BaKHBIX BEIIECTBAX: JKHUpax, OeyKax,
YI€BOJIaX — M UX POJIM B )KU3HU YEJIOBEKA

Pacuérsr:

1o GopMynaM XMMHYECKHX COEAUHEHHH

Macchl (MaccoBOi) 011 pacCTBOPEHHOTO BELIECTBA B PACTBOPE

10 XUMHUYCCKUM YPAaBHCHUAM



YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

METOANYECKHUE MATEPHAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET



