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IMNOACHUTEJIBHAS 3AIINCKA

[Iporpamma nmo XMMHM Ha YpOBHE OCHOBHOI'O O0IIIEr0 0Opa30BaHMsI COCTaBJIEHA Ha
OCHOBE TPEOOBAHMI K pe3ysbTaTaM OCBOEHHUS OCHOBHOW 0Opa30BaTENbHON MpPOrpaMMBbI
OCHOBHOTO 001ero oopaszoBanus, npeacraBieHHbIX B PI'OC OO0, a Takke Ha OCHOBE
denepanbHOIl paboyeil MporpaMMbl BOCIIUTAHUS U C YUETOM KOHIICTIIIMH MPENOaBaHUs
ydyeOHOro nmnpeamera «XuMuUs» B 00pa3oBaTeNbHBIX oOpraHu3auusx Pocculickoi
Denepanuu.

[Iporpamma mo xumuu 1a€T NpeCTaBICHUE O LENSIX, OO0l cTpaTeruu 00y4eHus,
BOCIIUTAHUSI ¥ Pa3BUTHS OOYHAIOUIUXCS CPEACTBAMU YUEOHOrO MPEIMETa, YCTAHABIUBACT
00s3aTeNIbHOE TMPEIMETHOE COJAEpKaHHUE, IMPEAYCMAaTPUBAET pACHpPENEICHUE €ro Io
KJIaccaM U CTPYKTYPUPOBAHUE IO pa3/iejaM U TeMaM IpOorpaMMbl IO XUMHH, ONIPEAESET
KOJIMYECTBEHHbIE M KA4YE€CTBEHHBIE XapaKTEPUCTUKU COJEPKAHUA, PEKOMEHIYEMYIO
MOCJICIOBATENIbHOCTh ~ W3Y4YEHUS  XUMHU € Y4€TOM  MEXKIOPEAMETHBIX U
BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKU Y4eOHOTro Mpoliecca, BO3PACTHBIX OCOOCHHOCTEH
0o0y4JarImuxcs, ONMpeeNsieT BO3MOXKHOCTH TMpeaMeTa IJisl pealu3alii TPeOOBaHHM K
pe3ysibTaTaM OCBOEHHSI OCHOBHOM 00pa3oBaTeIbHOW MPOrpaMMbl HA YPOBHE OCHOBHOTO
oOuiero o0pa3oBaHusl, a TaKKe TpeOOBaHUHN K pe3yibTaTaM OOy4YEeHHsS] XUMUU HAa YPOBHE
1ese M3ydeHus IpeiMeTa U OCHOBHBIX BHUJIOB Y4eOHO-TIO3HABATEIBHON NIEATEIbHOCTU
00y4aroIerocst Mo OCBOCHUIO Y4eOHOTO COJIep KaHMUS.

3HaHUE XUMHUU CIYKUT OCHOBOM uisi  (OPMHPOBAHHS  MHUPOBO33PECHHUS
oOydaroIerocs, ero MpeacTaBIeHU 0 MaTepHAIbHOM EIMHCTBE MHUpPa, BAXHYIO POJb
urparT GopMuUpyeMble XUMHUEH MPEACTABICHHS O B3aUMOIPEBPALICHUSX PHEPTHH U 00
ABOJIIOIIMU BEIIECTB B MPUPOJIE, O MYTIX PEIICHUs TJIO0ATBHBIX MPOOJIEM YCTOMUYMBOTO
pa3BHUTHUSL YEIIOBEUYECTBA — CBHIPHEBOM, JHEPreTHYECKOW, MUIIEBOM M 3KOJOTMYECKOM
0€301MacHOCTH, MPOOIIEM 3IPABOOXPAHEHUS.

HN3y4yenue xumum:

. CIOCOOCTBYET peaau3aiii BO3MOXXHOCTEH ISl caMOpa3BUTUS U (POPMHUPOBAHHUS
KYJIBTYPBI JIMYHOCTH, €€ 0011el U (PYHKIIMOHATBLHON TPaMOTHOCTH;

. BHOCUT BKJaJ B (OpPMUPOBAHHE MBIIIICHUS U TBOPYECKUX CIIOCOOHOCTEH
oOydJarImuxcsi,  HABBIKOB WX  CAMOCTOSITENIbHONW  yueOHOW  J1eATeIbHOCTH,
AKCIIEPUMEHTAIBHBIX M HCCIENOBATEIbCKUX  YMEHHUM, HEOOXOAMMBIX KaKk B
MOBCETHEBHOM JKU3HU, TaK U B MPO(EeCCUOHATBHON IeATeTbHOCTH;

. 3HAKOMHUT CO CHENU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBa€T OCHOBBI
LEJOCTHOrO B3IVIsiIa HAa €QUHCTBO HPHUPOJLI U YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM
3Tanom B (GOPMUPOBAHUHU €CTECTBEHHO-HAYYHON TPaMOTHOCTH 00YYalOIINXCS,;

. crocoOcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--
HAay4YHbIM 3HAHUSM, K TMPUPOJE, K UYEIOBEKY, BHOCUT CBOM BKJIaJ B JKOJIOTHYECKOE
o0pa3oBaHue 00yYarOIMIUXCS.

JlanHuble HampaBjieHUST B OOYYEeHWHM XUMHUU OOECTEeYMBAIOTCSA crenudukon
coJiep>KaHusl Y4eOHOTO MpeMETa, KOTOPBIN SBISETCS NMEAarornuecku aJanTHPOBAHHBIM
oTpakeHreM 0a30BO HAYKW XMMUHU Ha OTPEJICIIEHHOM JTare e€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO OO0IEro 0Opa3oBaHUs OPUEHTHUPOBAH Ha
OCBOCHHE OOYUYaIOIIMMHUCA CHCTEMbl TEPBOHAYAIBHBIX TOHATHH XUMHH, OCHOB
HEOPraHUYECKOM XMMHUHU U HEKOTOPBIX OTJEIbHBIX 3HAYUMBIX MOHSATUN OPraHHUYECKOM
XUMUHU.

CtpykTypa conaepKaHHs HPOrpaMMbl IO XMMHH CGHOPMHpPOBaHAa Ha OCHOBE
CHUCTEMHOr0 nojaxoja Kk e€ uzyueHuto. Copep:kaHue CKIIaJIbIBa€TCs U3 CUCTEMbl MOHITUN



0 XMMHUYECKOM 3JIEMEHTE U BEUIECTBE M CHCTEMBI TIOHATHI 0 XuMu4eckoi peakuu. Obe
3TH CUCTEMBI CTPYKTYpPHO OpPraHW30BaHbl MO MPUHILMIY IOCIEAOBATEIBHOTO Pa3BUTHS
3HaHWW HAa OCHOBE TEOPETUUECKUX MPEACTABICHUN Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJIIPHOTO YYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepunonnueckoro 3akona J[. 1. MeHieneeBa kak OCHOBHOI'O 3aKOHA XMMUU;

— YUYEHHUsI O CTPOCHUM aTOMa U XUMHYECKOU CBA3U;

— MPECTaBICHUM 00 3JEKTPOJUTUUECKON TUCCOLMALIMY BEILIECTB B PACTBOpax.

Teopernueckue 3HaHHUS pacCMaTPUBAIOTCS HA OCHOBE AMIIMPUYECKHU MOJYYEHHBIX
U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEAOBATENHLHO OT OJJHOTO YPOBHS K JPYrOMY,
BBINONHASA (YHKUMHM OOBSACHEHUS U TNPOTHO3UPOBAHUS CBOMCTB, CTPOEHUS U
BO3MO>KHOCTEH MPAKTUYECKOTO MPUMEHEHUS U TIOJTYYEHUS U3YYaeMbIX BEIIECTB.

OcBoeHue mporpaMMBbl MO XUMHUHM CHOCOOCTBYET (hOPMHUPOBAHUIO MPEICTABICHUS
0 XMMHUYECKOM COCTaBISIIOIIEM HAy4YHOM KAapTUHBI MHUpa B JIOTUKE €€ CHUCTEMHOU
IPUPO/IbI, IEHHOCTHOTO OTHOILLIEHUS! K HAyYHOMY 3HAHUIO U METOJaM MO3HAaHUs B HayKe.
W3ydyeHre XuMUU TIPOUCXOTUT C MPUBICUCHUEM 3HAHUHN U3 paHee U3YyYEHHBIX Y4eOHBIX
npeameToB: «Okpyxatomuii Mup», «buonorus. 5—7 knacce» u «Pu3nka. 7 Kiace».

[Ipn u3yyeHun XUMHHM MPOUCXOAUT (HOPMHPOBAHUE 3HAHUN OCHOB XMMHYECKOU
HayKd KakK o00JIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MNPAKTUYECKON JesSTEIbHOCTH
YyelloBeKa W KaK OJIHOTO M3 KOMIIOHEHTOB MHPOBOM KyJbTyphl. 3amada y4eOHOTO
npeaMera COCTOUT B (POPMUPOBAHUM CHUCTEMbl XMMHUYECKHX 3HAHMM — Ba)KHEHIIMX
(GakToB, MOHATHI, 3aKOHOB M TEOPETHYECKUX IOJOXKEHUHM, JOCTYNHBIX O0O0OLIEHUI
MHUPOBO33PEHUECKOT0 XapaKTepa, Si3blka HayKH, B MPUOOIIEHWH K HAay4YHBIM METOIaM
MO3HAHUS TPHU M3YYEHUU BEHIECTB M XUMUYECKUX peakuuil, B (HopMHUpOBaHUU U
Pa3BUTHM TO3HABATENbHBIX YMEHUI M HMX MPUMEHEHUH B y4eOHO-IIO3HABATEIHHOU U
y4eOHO-HUCCIeA0BATENBCKON AESITEIbHOCTH, OCBOEHUHU MPaBHJI O0€30MacHOr0 O0paleHus
C BEIIECTBaMH B [IOBCEIHEBHOM KU3HHU.

[Ipy w3ydyeHMH XUMHU Ha YPOBHE OCHOBHOTO OOIIET0 OOpa3oBaHUS BaKHOE
3HauEHUE NPUOOPEHN TaKue 1eld, KaK:

— (opmupoBaHHE HMHTEIEKTyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
camMo00pa30BaHNUI0, COTPYJHHYECTBY, CAMOCTOSATEIbHOMY NPHUHATUIO  PELICHUH,
CHOCOOHOM aanTHUPOBATHCS K OBICTPO MEHSIFOIIUMCS YCIOBHSM JKU3HU;

— HaIlpaBJIEHHOCTh O0yUYEHHUsl Ha CUCTEMATHUECKOE MPUOOIIeHNE 00yUYaroIuXcs K
CaMOCTOSITEIbHOM IMO3HABATEIBHOM JI€ATEIBbHOCTH, HAyYHbIM METOJaM IIO3HAHUS,
(GOPMHUPYIOIIMM MOTHBAIIUIO M Pa3BUTHE CIIOCOOHOCTEH K XMMUMU;

— o0ecrne4yeHre YCJIOBHM, CIOCOOCTBYIOIUX MNPUOOPETEHUIO O00YyYaronIMMUCs
OTIbITa Pa3HOOOPA3HON AEATEIHHOCTH, MO3HAHUS M CAMOIO3HAHMSA, KIIOYEBBIX HABBIKOB
(KJTFOYEBBIX KOMIIETEHIINI), UIMEIOIINX YHUBEPCAJIbHOE 3HAUEHUE NI Pa3JIMYHBIX BUJIOB
NEeSITENbHOCTH;

—  (QopmupoBaHue oOmedl  QYHKIMOHAJIBbHOM W  €CTECTBEHHO-HAy4YHOU
IPaMOTHOCTH, B TOM YHCJIE YMEHHI OOBACHATH M OLICHUBAThH SBJICHUS OKPYKAIOLIETO
MHUpPA, UCHOJIb3Yys 3HAHMS U OMbIT, IMOJTYYEHHBIE NIPU U3YyYEHUU XHUMHHU, IPUMEHSATh HUX
IpU PEIICHUH MTPOOJIeM B TIOBCEITHEBHOM )XKM3HU U TPYAOBOH JESATEIbHOCTH;

— (opMupoBaHue y 00ydarOmUXCSd TYMAHUCTUYECKUX OTHOILICHHH, MOHUMAaHHS
[EHHOCTH XWMHUYECKHX 3HAaHUW U1 BBIPAOOTKH SKOJOTHUYECKH LEIeCO00pa3HOro
MOBECHUS B OBITY U TPYJIOBOM NIEATEIHLHOCTH B LIEJISAX COXPAHEHUS CBOETO 3710POBbS U
OKPY’KAroIEeH MPUPOIHOMN CPEJIbL;



— pa3BUTHE MOTHUBAllMM K OOYYEHHUIO, CIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCIIUTAHHUIO Ha OCHOBE YCBOCHHUS OOIIECUYEIOBEUECKHUX IEHHOCTEH, TOTOBHOCTH K
OCO3HAaHHOMY BBIOOPY MPO(DUIIS U HANPABICHHOCTH JalbHEHIIIEro 00yUeHus.

OO01iee yMcno 4acoB, OTBEAEHHBIX JJIS U3YYEHHUS XMMHUHM HA YPOBHE OCHOBHOI'O
obmero obpazoBanus, coctapisgeT 136 dyacos: B 8 kiacce — 68 yacoB (2 yaca B HEJIETIO),
B 9 kacce — 68 yacoB (2 yaca B HEJIENIO).

8 ki1acc 9 kiaacce
KonrtpomnbHbie paboThl 5 6
[IpakTrueckue paboThI 7 7
JlaGopaTopHbie pabOThI 29 45
O0111e€e KOJIMYECTBO YacOB 68 68

CoryiacHO TepevyHr0 y4eOHUKOB, YTBEPXKIEHHBIX MPUKa30M MUHIPOCBEIICHUS
P®, wucnonb3yeMblii sl JTOCTHKEHUS TIOCTABJIICHHOM 1IEIM B COOTBETCTBUHM C
o0Opa3oBaTebHOW MPOrpaMMON OpraHU3allid, OCYIIECTBIAIONICH 00pa30BaTEIbHYIO
NEATCIBHOCTb,  UCHOIb3YEMCA  CAeOYIOWUIl  Y4eOHUK  (YueOHOo-MemoouuecKui
Komniekc):
8 knacc: T'abpuensu O.C., OctpoymoB WN.I'., CnankoB C.A. Xumus. 8 kiacc. Yueb. mis

o61reo6pazoBar. opranuzamnuit — M.: [Ipocsenienue.

9 knacc: T'abpuensa O.C., Octpoymos WU.I'., CnaakoB C.A. Xumus. 9 knacc. Yue0. nmus
obmmeoOpa3oBar. opranuzaiuii — M.: [Ipocsemenue.



COJEPXAHUE OBYYEHUA
8 KVIACC

IlepBoHaYaNbHBIC XUMHYECKHE TOHATHS

[Ipeamer xumun. Poias XMMUM B )KU3HU YeJIOBEKa. XUMHS B CUCTEME HayK. Tena u
BeecTBa. Pu3nyecKue CBOKCTBA BEIIECTB. ATperaTHoOe COCTOsIHUE BemecTB. [lonsatue o
MeTOJIaX MO3HaHMs B XUMUU. YucThIe BemecTBa U cMecu. CriocoObl pa3ieieHnsi CMeCeH.

ATOMBI U MOJEKYJIbl. XUMUYECKHUE 3JIEMEHThl. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB.
IIpocTsle 1 c0KHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YYEHUE.

Xumnueckas (opmyna. BaneHTHOCTh aTOMOB XMMHMYECKHX 3JIEMEHTOB. 3aKOH
MIOCTOSIHCTBAa cocTaBa BemecTB. OTHocuTenbHass aroMHass Macca. OTHOCHUTENbHAst
MOJIEKYJIsIpHast Macca. MaccoBas J10J1s1 XUMHUYECKOTO JIEMEHTA B COEIUHEHUN.

KomnuectBo BemecTtBa. Moisib. MousipHass macca. B3anmMOCBSI3b  KOIMYECTBa,
MacChl ¥ YHUCJIA CTPYKTYPHBIX €IUHUI] BellecTBa. Pacy€rel mo GopMyliaM XMMHUYECKHX
COEJIMHEHUHN.

du3znueckue M XMMHYECKHUE SIBJICHUSA. XHUMHUYECKas pEakUus U €€ NPU3HAKHU.
3aKOH COXpaHEHHMs MacChl BeEIIEeCTB. XUMHUYeckue ypaBHeHus. Kiaccudukarms
XUMHUYECKHUX PEaKIuil (COeIMHEHMS, Pa3NIOKEHUSI, 3aMeIlleH s, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XUMHUYECKOM MOCyA0HM, IpaBWiIaMH paboThl B J1abOpaTopuu H
npuémMamu oOpamieHuss ¢ J1abOpaTopHBIM O0OpYIOBaHUEM, H3YyYEHHUE W ONMUCAHUE
bu3nuecKux CBOWCTB 0Opa3lOB HEOPraHMYECKUX BEIECTB, HAOIIOIEeHUE (PUBUUYECKUX
(maBIeHUE BOCKA, TastHUE JIb/1a, pACTUPAHKUE caxapa B CTYINKE, KUIIEHUE U KOHJIEHCAIHs
BOJbI) W XUMHYECKMX (TOpEeHHE CBeuYd, MpOKAIMBaHUE MEIHOW IPOBOJIOKH,
B3aMMO/JICHCTBUE Mella C KHCIOTOW) SIBJICHUI, HAOIMIOJEHUE W ONHCAHHUE NPU3HAKOB
MPOTEKAaHUs XHUMHUYECKUX peakiui (pasliokKeHUue caxapa, B3aUMOJICHCTBUE CEPHOMU
KHUCTIOTBI € XJopuaoM Oapusi, paszioxxenue ruapokcuna menu (II) mpu nHarpeBanum,
B3aMMO/IEHCTBUE Kele3a ¢ pacTBopoM conu Menu (II), usyuenue cnocoOGoB pasneneHus
CMeceil: C TIOMOIIbIO MarHuTa, (QWIBTPOBAHUE, BBIMAPUBAHHUE, JUCTHIUISLINA,
xpomaTtorpadusi, MpOBEJICHUE OYUCTKU IMOBAPEHHOM COJNM, HAOJIIOJIEHHE M OINHMCAHUE
pe3yJAbTaTOB MPOBEICHMS OIBITA, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacCChl,
CO3JIaHKE MOJIENIEe MOJIEKYJ (IIapOCTEPKHEBBIX).

BaxxHelilme nmpeacTaBuTe M HEOPraHUYECKUX BeleCTB

Bo3ayx — cmecp razoB. CocraB Bo3ayxa. Kucinopon — smeMeHT M mpoctoe
BemiecTBO. HaxoxaeHue Kuciopoaa B mpupojae, Gpu3nuecKkue ¥ XMMHUYECKUE CBOWCTBA
(peaxiuu ropenusi). Oxkcunsl. [pumenenne kucnopona. CrocoObl MOTy4eHUs: KUCI0OpOoaa
B jaboparopuu MU mpombliuieHHOCTH. KpyroBopor kucimopoaa B mpupone. O30H —
aJIIOTpOIHas MoIM(pUKAIUS KUCIOPOa.

TennoBoit 3¢ppexT XuMuIecKo peakiuy, TePMOXUMHUUECKUE YPaBHEHHS, IK30- U
AHIOTEPMHUUECKHE peakluru. TOIIMBO: Yyroiab U METaH. 3arps3HEHUE BO3/1yXa, YCUIIEHUE
NapHUKOBOTO 3(pdekTa, pa3pylieHre 030HOBOTO CIIOSL.

Bomopon — anemeHT u npocroe BewiecTBo. HaxoxkzaeHue Bomopoaa B IIPUPOJIE,
¢u3nyeckne U XMMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI MoaydeHus. Kuciorsl u
COJIH.

Momsipablii 00bEM Ta30B. Pacy€Thl MO XUMHUYECKUM YPABHEHUSIM.

®dusnueckue cBorcTsa BoAbl. Bona kak pactBopureins. PactBopsl. Hackiennsie u
HEHACBIIICHHBIE pacTBOPBI. PacTBOpMMOCTE BewecTB B BoJe. MaccoBas 101 BEIECTBa B



pactBope. Xumuueckue cBoiicTBa Bojbl. OcHOBaHMd. Ponb pacTBOpOB B mpupoje u B
JKU3HU 4denoBeka. KpyroBopot Boasl B mpupoje. 3arpsi3HeHre NpupoaHbIX Bod. OxpaHa
Y OYMCTKA IPUPOJHBIX BOJ.

Knaccudukamuss Heopranuueckux coeauHeHud. Oxkcuabl.  Kiaccudukarus
OKCH/JIOB: coyieo0pasyroriue (ocHOBHBIE, KHUCIIOTHBIE, am(oTepHbIe) U
HecosieoOpasytone. Homenknarypa okcuioB. PuU3WyYecKne U XUMHUYECKUE CBOMCTBA
OoKcuI0B. Ilonmyyenue okcuIoB.

OcnoBanus. Knaccudukaiys ocHoBaHMI: MIETOYN U HEPACTBOPUMBIE OCHOBAHMSI.
Homenkiarypa ocHoBaHuil. ®Pu3nyeckue U XHUMHYECKHME CBOMCTBA OCHOBAHUM.
[TonydyeHne OCHOBaHUM.

Kucnorsl. Knaccudukanus kucinor. Homenknarypa kucinor. dusmueckue u
XUMHUUYECKHE CBOMCTBA KUCIOT. Psan aktuBHoctn MetaimoB H. H. bekerosa. [lomyuyenune
KHCJIOT.

Comu. Homenknatypa cosieil. @PU3HMYECKHME W XUMHYECKHE CBOWCTBA COJICH.
[Tosmyuenue coleil.

['eneTnyeckast cBsi3b MEXAY KJIaCCAMU HEOPTAaHUYECKUX COCUHEHUN.

Xumuueckuil IKcnepumenm:

Kau4eCTBEHHOE OIPEACIICHUE COACP/KAHMUSI KHUCIOpPOJAa B BO3IyXeE, IOJIyYCHHE,
coOupaHue, pacrno3HaBaHWEe W HW3Y4YCHHE CBOWMCTB KHUCIOpOJa, HaOmoaeHue
B3aUMOJICIICTBUS BELIECTB C KUCIOPOJAOM U YCJIOBHUS BOSHUKHOBEHUS U MPEKpPAILCHHS
ropenust (mokapa), O3HAKOMJIEHHE C OO0pa3llaMH OKCHJIOB W OINHCAHUE HMX CBOMCTB,
nojiyueHue, coOupaHue, paclio3HaBaHWE WU M3yYEHUE CBOMCTB Bojopona (TOpeHwHe),
B3auMozeiictBue Boaopoaa ¢ okcugoM wean (II) (BO3MOXHO HCNOIB30BaHUE
BUJIEOMATEpUAOB), HaOIIOJeHMe 00pa3lloB BEUIECTB  KOJUYECTBOM |  MOIb,
UCClIeIOBaHUE OCOOEHHOCTEM pPACTBOPEHHS BEIECTB C Pa3jIMYHON PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHON MAaCCOBOM J0JIEN pacTBOPEHHOIO BEIIECTBA,
B3aUMOJIEIICTBHUE BOJAbI C METAJIJIAMU (HATPUEM U KajbleM) (BO3MOXHO HCIIOJIb30BAHUE
BUJICOMATEpPHUAJIOB), HCCIIEIOBaHUE OOpPAa3LOB HEOPTaHUYECKUX BEUIECTB Pa3IUYHBIX
KJIacCOB, HAOJIOJIEHME W3MEHEHHUsS OKpPAaCKH WHJIUKATOPOB B pPACTBOpaX KHUCIOT U
uiesnoyel, n3yueHue B3aumojenctBusi okeuaa meau (II) ¢ pactBopoM cepHOM KUCIOTHI,
KHCJIOT ¢ METaJUIaMH, PEaKIMi HENTpAJIN3alyH, [TOIy4YE€HNE HEPACTBOPUMBIX OCHOBAHU,
BBITECHEHHE OJIHOTO METaJlla IPYTUM M3 PacTBOpa COJIM, PEUICHUE DKCIIEPUMEHTAIBHBIX
3a1a4 no teme «BaxxHenIne Ki1accbl HEOPraHUYECKUX COCTUHEHUIN.

[Tepuonnueckuii 3akoH U [lepuoanyeckas cucrema XuMu4eckux aeMeHToB [[. WM.
Menneneesa. Crpoenue aTOMOB. XuMuyeckas CBSI3b. OkucauTenbHo-
BOCCTAHOBUTEIIbHbBIC PEAKIINHI

[TepBbie MOMBITKN KIaCCHU(PUKANNA XUMHUYECKUX d1eMeHTOB. [loHsTHE O rpymmax
CXOJHBIX 3JIEMEHTOB (LIEJIOYHbIC U LIEIOYHO3EMENbHbIE METAIIJIbI, TAJIOT€HbI, UHEPTHbHIE
rassl). JeMEeHTbI, KOTOpPbIE 00pa3ytoT aM(pOoTEepHbIE OKCUABI U THIPOKCHIBI.

IHepunoanueckuii 3axoH. Ilepuoanyeckas cucreMa XMuMHUYECKHX dJjieMeHTOB /1.
N. MenaeneeBa. Koporkonepuoanasi u xjanaHonepuoanas ¢gopmsl lepunoanveckoi
cucreMbl xumudyeckux diaemeHToB /. M. Menpaeneea. Ilepuoast u rpynmsl.
Pu3n4yecKnii CMbICJ NOPAAKOBOI0 HOMeEpPa, HOMEPOB MEePUO/ia U IPYIIbI JJIEMEHTA.

Crpoenne atomoB. CoctaB aTomHbIX sjep. M3oromsl. OnektpoHsl. CTpoeHue
ANIEKTPOHHBIX 000JIOYEK aTOMOB MEpBBIX 20 XUMHUUYECKHX 3JieMeHTOB [lepumoamueckoit
cucreMbl [J[. W. MenneneeBa. XapakTepUCTUKA XHUMHYECKOTO DJJEMEHTAa IO €ro
nosioxeHuro B [lepuonnueckoii cucreme . M. Menneneesa.



3aKOHOMEPHOCTH H3MEHEHMsSI pajJdyca aTOMOB XHMHUYECKHUX AJIEMEHTOB,
METaJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB M0 TPyIIaM U Mepruoaam.

3nauenne llepuognueckoro 3akona u Ilepuoagmdeckoil CUCTEMbI XUMHYECKUX
AJIIEMEHTOB JJIsl Pa3BUTHs HAYKU U NpakTuku. [[. 1. MeHnneneeB — yd€HbIN U IPaKJaHUH.

Xumuyeckass cBsizb. KoBasieHTHas  (MOJsipHas ¥ HEMOJSIpHAsi)  CBS3b.
DIIEKTPOOTPULIATEIIBHOCT XUMUUECKUX 3JIEMEHTOB. MIOHHAs CBA3b.

Crenens okxucieHusi. OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. l[Iporecchbr
OKHCJIEHUS U BOCCTAHOBJICHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEIIECTB METAVIOB M HEMETAUIOB, B3aUMOJICHCTBHE
TUIPOKCHAA IIMHKAa C pPAacTBOpAMM KHUCJIOT M IIEJOYEH, MPOBEIAEHUE OIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPHl OKUCIUTENbHO-BOCCTAHOBUTENBHBIX peakiuil (TopeHue,
pEeaKLMK pa3ioKEHUsI, COETUHEHHUS).

Mesrcnpeomemmoie céazu

Peanuzanuss MeXnpeaMETHBIX CBS3€H MpU U3YYEHMH XHMHM B & Kjacce
OCYIIECTBIISIETCS Yepe3 UCIOIB30BaHNUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHITHIMA, TaK
U TOHATHUM, SBISIOMIMXCS CUCTEMHBIMU [JI1 OTIEIBHBIX TPEIMETOB ECTECTBEHHO-
Hay4HOTO IUKJIA.

OO01ue ecTeCTBEHHO-HAYYHbIE TIOHSTHS: HAYYHBIN (DaKT, rumoresa, TEOpHsl, 3aKOH,
aHallu3, CHUHTE3, Kiaccu(uKaius, TMepUuOJAUYHOCTh, HAONIOJACHHE, SKCIIEPUMEHT,
MOJICIINPOBAHNE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®uznka: mMaTepusi, aToM, 3JIEKTPOH, NMPOTOH, HEUTPOH, MOH, HYKJIUJ, HU30TOIIbI,
pPaJMOAaKTUBHOCTh, MOJIEKYJa, OJJIEKTPUYECKUN 3apsiji, BEIIECTBO, TeJO, OOBEM,
arperaTHOe COCTOSIHME BEIIECTBA, Ta3, (U3MYECKHE BEIWYWHBI, CAUHUIIBI U3MEPEHUS,
KOCMOC, TUTaHETHI, 3BE311b1, COoNHIE.

buonorus: poTocuHTE3, ABIXaHUE, OHOChEpa.

I'eorpadusi: armocdepa, rumpocdepa, MUHEpanbl, TOPHBIE MOPOABI, TOJE3HBIE
MCKONIa€Mbl€, TOIJIMBO, BOJAHBIE PECYPCHI.

9 KVIACC

BemecTBo U XUuMHYeCKas peakIus

Ilepuonuueckuit 3akoH. I[lepuoguueckass cucremMa XHMHUYECKHX 3JIE€MEHTOB /l.
U. MenpneneeBa. CrtpoeHue aToMoB. 3aKOHOMEPHOCTH B HW3MEHEHHHM CBOWMCTB
XUMUYECKUX AJIEMEHTOB TEPBBIX TPEX MEPHUOAOB, KaJIMsl, KAIBIUSI U UX COCAMHEHUN B
COOTBETCTBUHU C MOJOKEHUEM 3JIeMEHTOB B llepuoguyeckoil cucteMe U CTPOEHUEM HUX
aTOMOB.

CtpoeHue BemecTBa: BHUJBI XHMHUYECKOW CBSI3U. THIBI KPUCTAJUTMUECKUX
pemETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIMA KPUCTAUTMYECKON PEHIETKU U BHUAA
XUMHUYECKOU CBS3H.

Knaccudpukanuss U HOMEHKJIATypa HEOPTraHMYECKMX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIUXCS K Pa3IUYHBIM KJIaccaM HEOPTaHWYECKUX COCJAMHEHUH,
TEHETUYECKasl CBSA3b HEOPTraHUYECKUX BEIIECTB.

Krnaccudukanuss XuMUYeCKUX peakiuii Mo pa3TuYHBIM MpH3HAKaM (10 YHUCIy |
COCTaBY y4YacTBYIOIIUX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3P (HEKTy, M0 U3MEHEHUIO
CTENEHEel OKUCICHUS XUMHUYECKUX JJIEMEHTOB, IO OOpaTUMOCTH, MO YYacTHIO
KaTajan3aropa). JK30- U 3HI0TEPMUUYECKHUE PEAKLIUU, TEPMOXUMHUYECKHE YPABHEHUS.



[lonsiTue o ckopocTH XuMHuUecKoM peakuud. [loHsTue 00 00OpaTUMBIX H
HEOOpaTUMBIX XUMHUYECKUX peakuuax. [loHATHE O TOMOTE€HHBIX U TeTEepPOreHHBIX
peakuusax. Ilonarue o karanuze. [loHsTme o0 xumuueckoMm paBHOBecHH. DakTophl,
BIIMSIOIIME HA CKOPOCTh XUMHUYECKOW PEAKIUNU U ITOJIOKEHNE XUMUYECKOTO PABHOBECHSI.

OKHCIIUTENBHO-BOCCTAHOBUTEIIbHBIE peakiuu, AIEKTPOHHBIM OanaHc
OKHCIIUTEIBbHO-BOCCTAHOBUTENBHON peakunu. COCTaBICHUE YPABHEHUU OKHCIUTEIBHO-
BOCCTAHOBHUTEJIBHBIX PEAKIUI C UCIIOIb30BAHUEM METO/1a AIEKTPOHHOr0 OajaHca.

Teopust 3IEKTPOIUTHYECKON OUCCOLUMALMM. DJIEKTPOJIUTBI U HEDJIEKTPOJIMTHIL.
Kartuonbsl, aHuOHBI. MexaHu3M JAUCCOLMALMK BEIIECTB C pa3JIMYHBIMU BHUAAMU
xumudeckoi cBs3u. Crenenp aucconuanuu. CuiabHbIE U C1a0ble 3JIEKTPOIUTHI.

Peakiuu moHHOrOo OOMEHa. YCIOBHUSI MPOTEKAHUS PEAKIMl MOHHOrO OOMEHa,
MIOJIHBIE U COKpalI€HHbIE HOHHBIE ypaBHEHUs peakuuii. CBONCTBAa KUCIOT, OCHOBAaHUMN U
coJieil B CBETE NPEICTaBICHUN 00 AIEKTPOIUTHUECKOW auccormanuu. KadecTBeHHbIE
peakuuu Ha MOHBL. [IoHsATHE O THIpOIN3E COJIEH.

Xumuueckuil Ixcnepumenm:

O3HAKOMJICHHE C MOJEISIMU KPUCTAUIMUYECKUX PEMIETOK HEOPraHMYECKUX
BEIIIECTB — METAJUIOB U HEMETaUIOB (rpaduTa M aimasa), CI0KHBIX BEHIECTB (XJIOpUIa
HATpHUs), UCCIEAOBAHUE 3aBUCUMOCTU CKOPOCTH XMMHMUYECKOM peaklMH OT BO3AECHCTBUS
pa3nuYHbIX (AKTOPOB, HCCIEAOBAHHE AIIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB,
mpoliecca JAUCCOLMAIMU KHUCIIOT, IIeJI0Yel U cosiei (BO3MOXKHO HCIOJIb30BaHUE BUJIEO
MaTEepUaJIOB), MPOBEACHHUE OIBITOB, WUTIOCTPUPYIOIIMUX MPU3HAKU NMPOTEKAHUS PEAKIUN
HMOHHOTO 0OMeHa (0Opa3oBaHME OCa/Ka, BhIIEICHUE Ta3a, 00pa3oBaHUE BOJIbI), OMBITOB,
WUTIOCTPUPYIOIIUX TPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuid (TOpeHwue,
peakuuu pas3ioKeHUs, COCIMHEHHs), PpacllO3HABAHME HEOPTraHWYECKUX BEIECTB C
ITOMOIIIBIO KAYECTBEHHBIX PEAKIIMI HA MOHBI, PEIICHUE YKCIIEPUMEHTAJIBHBIX 3a]1a4.

HeMmeTauibl 1 X cOeIMHEHHS

OOmass  xapakrepucTuka rajgoreHoB. (OCOOEHHOCTH  CTPOEHHUSI  aTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHue U pU3nYecKrue CBOMCTBA MPOCTHIX BEIIECTB
— rajoreHoB. XMMHUYECKHE CBOMCTBA Ha MpUMEpe XJIopa (B3auMOJEHCTBUE C METAIIIAMH,
HEMeTaJllaMy, IenodaMu). XsopoBoaopold. CossiHasi KUCIIOTa, XUMUYECKHE CBOMCTBA,
MOJIy4eHue, TpUMEHeHHe. [[elicTBUe XJIopa M XJIOPOBOJAOPOJA HAa OPraHHU3M YEJIOBEKa.
Baxueiime XJI0puabpl U UX HAX0XKJACHUE B IPUPO/IE.

O6mas xapaktepuctuka o3yeMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTepHbIe cTeneHu okucieHus. CTpoeHne u pU3nYecKre CBOWCTBA MPOCTHIX
BEUIECTB — KHUCJIOpPOJa MU cepbl. AIIOTPONHBbIE MOAU(PUKALUU KHUCIOPOJAa U CEphL.
Xumuueckue cBoiicTBa cepbl. CepoBOIOpOM, CTpOeHHUE, (PU3UYECKUE U XUMHUYECKHE
cBoiicTBa. OKCHBI cepbl KaK MPEACTABUTENIN KHUCIOTHBIX OKCUAOB. CepHas KHUCIOTa,
dusznueckue U XUMHUYECKHE CBOMCTBa (0OIIMe Kak MPEeACTaBUTENsS Kiacca KHUCIOT U
cnenuduyeckue). XMMUYECKUE PEaKIUH, JeKallie B OCHOBE MPOMBIIIJIEHHOTO crocoda
NOJIy4€HUs cepHOM KuciaoTel. I[IpuMeHeHne cepHol KuciIOThl. CoOaM CEPHOM KHCIOTHI,
KayeCTBEHHasi peakuuss Ha cynbdar-uoH. Haxoxxnenwe cepel M €€ coelWHEHUI B
npupoje. XUMHUYECKOE 3arps3HEHHE OKpYXKAlolleld Cpelbl COCIUHEHUSIMU CEpbl
(KHCTIOTHBIE JTOKAH, 3arPA3HEHNE BO3AyXa U BOJIOEMOB), CITIOCOOBI €T0 MPeI0TBPAICHHUS.

OOmiast xapaktepucTtuka d1eMEeHTOB VA-Tpymmbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIC CTENEHU OKHUCIEHUSA. A30T, pacnpoCTpaHEHHE B IPHUPOE,
dbusznueckue M XxumMuueckue cpoircTBa. KpyroBopor a3ora B mpupone. AMMHAK, €TO
¢u3nyeckne U XUMUYECKHE CBOWCTBA, MOJNydeHHne u nmpuMeHeHue. Conu aMMOHUS, UX
¢u3nyeckne U XMMHYECKUE CBOWCTBA, MpUMeHeHHe. KadecTBeHHas peakuus Ha HOHBI



aMMOHHS. A30THas KHUCIIOTa, €€ TMoiydeHue, (U3NYEeCKHe M XHUMHYECKHE CBOWCTBA
(oOmme Kak TpelncTaBUTENS Kiacca KHCIOT M crnenuduueckue). Mcmonb3zoBaHue
HUTPATOB M COJEM aMMOHHUSI B KadeCTBE MMHEpAIbHBIX YAOOpeHHil. XHMHUYECKOe
3arpsi3HEHUE OKPYXKAIOIIEeW Cpelbl COEIUHEHMSIMU a30Ta  (KHUCIOTHBIE JOX[IH,
3arpsi3HEHUE BO3JlyXa, MOYBbl U BOAOEMOB). Dochop, amnorponHbie MoaUPUKAITUU
docdopa, pusnueckne m xummuueckue cpoiictBa. Oxcua docdopa (V) u docdopHas
KHCJI0Ta, (PU3MYECKHE U XUMUYECKUE CBOICTBA, noiny4yeHue. Mcnonabs3oBanue pochaToB B
KauecTBE MUHEPAJIbHBIX YI00PEHUI.

O6mas xapakrepuctuka osneMeHToB [VA-rpynmel. OcoOeHHOCTH CTpOEHUs
aTOMOB, XapaKTEpHBbIE CTENEHU OKUCIEHHUS. YTJIEpOJ, alUIOTPOINHbIE MoJAU(pHUKAIH,
pacmpocTpaHeHre B IMpupoje, (pu3nueckue MW XUMHUYECKHE CBOMCTBA. AjcopOIusi.
KpyroBopot yrinepona B mpupozge. Oxcufpl yriaepoaa, ux (u3nMueckue U XUMHUYECKUE
CBOICTBA, IEHCTBHE HA JKUBBIE OPTaHU3MBI, MTOJIYYeHUE U MPUMEHEHHE. JKOJOTUUECKUE
mpoOJeMbl, CBA3aHHBIE C OKcUaoM yriaepona (IV), rumore3a rio0anbHOTO MOTETUICHUS
KJIUMaTa, MApHUKOBBIA 3¢¢ekT. YrompHas KUcIOTa U €€ Ccold, UX (PU3NYECKUEe U
XUMHYECKHE CBOWMCTBA, MONYyYeHHE U MpuMeHeHne. KauecTBeHHas peakius Ha KapOoHaT-
nonbl. Mcnonb3oBanue kapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO35HCTBE.

[lepBoHauanbHble TOHATHS 00 OPraHMYECKHX BEIIECTBAX KaK O COCTUHEHUSX
yraepoga (MeTaH, 9TaH, STWJICH, alETHIICH, 3TAHOJ, TJULEPUH, YKCYCHas KHUCIIOTA).
[TpupoaHbIe UCTOYHUKU YTIEBOAOPOIOB (YTrojb, MIPUPOIHBINA Ta3, HEPTH), MPOIYKTHI UX
nepepaboTku (OEH3MH), UX POJIb B OBITY U poMbIIeHHOCTH. [ToHsITHE 0 OHOTIOTHYEeCKU
BaXHBIX BEIECTBAX: JKHpaX, OeNKax, yrieBojax — M HX POJU B KU3HMU YeIOBEKa.
MatepuanbHO€ €TUHCTBO OPTaHUYECKUX M HEOPTAaHUYECKUX COCTUHEHUH.

Kpemuuii, ero ¢usznueckre 1 XuMUYECKHUE CBOMCTBA, MOJyUYE€HUE U IPUMEHEHHE.
Coenunenust kpeMHusi B npupoje. O6mwme npeacraBineHus o0 okcune kpemuaus (IV) u
KpeMHHEBON Kucinote. CHIMKAThl, WX MCIIOJb30BaHHWE B OBITY, B IMPOMBIIUIEHHOCTH.
Baxueiiie crpouTenbHble MaTepualibl:  KepaMUKa, CTEKJIO, LIEMEHT, OETOH,
xkene3o00eron. [IpoGnempl 6€30MacHOTO HMCMOIB30BAHUS CTPOUTENHHBIX MaTEepHAIOB B
ITIOBCETHEBHOM JKU3HM.

Xumuueckuii IKCnepumenm:

M3y4yeHrue oO0pa3lloB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJITHOW KHUCIOTHI,
MPOBE/ICHNE KAYECTBEHHBIX PEaKIMi Ha XJIOPHUI-WOHBI M HAOJIOJCHHE MPHU3HAKOB HX
NPOTEKaHMsI, OIBITHI, OTpaKarole (HPU3NUECKUE U XUMHUYECKHE CBOWCTBA TaJIO€HOB U
UX COCAMHEHMH (BO3MOXHO HCIIOJIb30BAaHUE BHUACOMATEPHANIOB), O3HAKOMIIEHUE C
o0Opa3aMu  XJIOpUAOB (TAJOTEHUAOB), O3HAKOMIIEHHE C oOpa3mamMu cepel U €€
COEIMHEHUsIMU (BO3MOKHO HCIOJIb30BAaHUE BHIEOMATEpUAIOB), HAOMIOIEHHUE MpoIecca
oOyrinuBaHus caxapa MoJl JeHCTBUEM KOHIIEHTPUPOBAHHON CEPHON KHUCIIOTHI, U3yYEHUE
XUMHUYECKUX CBOWCTB pa30aBIEHHOM CEPHOM KHUCIOTHI, MPOBEACHHE KaueCTBEHHOU
peaknuu Ha cynb(arT-uoH W HAOMIOJEHHE MpPU3HAKa €€ MPOTEKaHUs, O3HAKOMIICHHE C
¢usnyeckumMu  cBOMcTBaMH  a3oTa, ¢ochopa W HX CcoeAMHEHUH  (BO3MOXKHO
UCIIOJIb30BAHME BUJEOMATEpUANIOB), 00Opa3laMu a30THBIX M (ochopHBIX yA0OpeHUid,
NOJIy4€HUE, COOMpaHue, PACIO3HABAHME M M3YYEHHE CBOWCTB aMMMAaKa, IPOBEJIEHUE
KaueCTBEHHBIX pPEaKIMii Ha MOH aMMOHUA U (ocdar-uOH U U3yYCHHE TPHU3HAKOB HX
NPOTEKaHUs, B3aUMOJCHCTBHE KOHIICHTPUPOBAHHOW a30THOM KHUCJIOTBI C MEAbIO
(BO3MOKHO HCITIOJIb30BaHUE BHJIEOMATEPUAJIOB), U3yUYE€HHUE MOJIeeil KpUCTANIMYECKUX
pemérok anmaza, rpaduta, (QymiepeHa, O3HAKOMIIEHHE C MPOIECCOM aacopOnuu
pPacTBOPEHHBIX BEIECTB AKTUBUPOBAHHBIM YIVIEM M YCTPOWCTBOM IPOTHBOrasa,



MnoJiydeHue, coOupaHue, paclo3HaBaHUE U U3YUCHUE CBOMCTB YIJIEKHCIIOrO Trasa,
MPOBEJACHUE KAYCCTBEHHBIX pEaKIMii Ha KapOOHAT M CHJIMKAT-HOHBI M HW3y4YeHHUE
MPU3HAKOB ~ HMX  NOPOTEKAHWS,  O3HAKOMJIEHHME €  NOPOAYKUMEW  CHUJIMKATHOU
MPOMBIIIUIEHHOCTH, PEIICHUE HKCIEPUMEHTANbHBIX 3aJad 1o Teme «BaxnHenmme
HEMETAJIbI MU UX COCIUHECHHUSY.

MeTaJJibl M1 UX COETMHEHUS

OO6mias XxapaKTepUCTHKAa XUMUYECKUX AJIEMEHTOB — METAJJIOB HAa OCHOBAHHM HX
nonoxenusa B Ilepuonnueckoit cucreme xummueckux 3inemMeHToB J[. M. MenneneeBa u
cTpoeHust aroMoB. CTpoeHuE MeETAIOB. MeTramnuyeckas CBSI3b W METaJIMuecKas
KpUCTAJUTMYECKass pemETKa. ODJICKTPOXUMHUYECKUM PsAJ HANPSHDKEHUH  METaJlIoB.
duznueckue U XMMUYECKHE CBOMCTBAa MeTaJI0B. O0IIHEe CIOCOOBI TOJITy4eHHUSI METAJIIOB.
[ToHsiITHE O KOPPO3UH METAIIJIOB, OCHOBHBIC CIIOCOOBI 3aIIMTHI UX OT KOppo3uu. CIiaBbl
(cTanp, YyryH, TIOPATIOMUHHKN, OpPOH3a) U MX MPUMEHEHHUE B OBITY U MTPOMBIIIJICHHOCTH.

[[lenounble MeTayuibl: TOJNOKEHUE B llepuognueckoil cUCTEME XHUMHUYECKUX
sanementoB JI. WM. MeHnaeneeBa, CTpOCHHUE HX aTOMOB, HaXOXJIECHHUE B TMPHUPOJIE.
dusznueckue W XMMHUYECKHE CBOWCTBa (Ha mpuMepe HaTpus W Kaimus). OKCHUIbI U
TUJIPOKCHIBI HATPHS U Kausl. [I[puMeHeHne MeI0YHbIX METAJIOB U KX COCTMHEHU.

[I{enouyHO3eMENBbHBIE METAIIIIBI MATHUM U KaJdbLHil: 1TonoxeHue B [lepuonnueckoi
cucteme xumudeckux siaeMeHToB . 1. MenaeneeBa, CTpoeHHE UX aTOMOB, HaX0XKJIEHUE
B npupoje. Pu3nueckue M XUMHUYECKHUE CBOMCTBA MarHus W Kalblus. BaxkHeimiue
COCMHEHUSI KalbIus (OKCHUJ, THUAPOKCHA, coiii). KECTKOCTH BOABI M CHOCOOBI €&
yCTpaHEHHS.

AsnroMuHM#: nosioxkenue B [lepuonueckoi cucteMe XUMHYECKUX AJIeMEHTOB [l.
N. MenneneeBa, CTpOCHHE aTOMa, HaxoXKJAeHUE B npupoae. Ousnyeckre 1 XMUMHYECKUE
CBOMCTBa amfOMUHUA. AMGOTEPHBIC CBOMCTBA OKCH/IA U THAPOKCHIA alTFOMUHUS.

Keneszo: monoxenue B Ilepuoanyeckord CUCTEME XHUMHUUYECKUX 3JIE€MEHTOB /l.
N. MenaeneeBa, CTpOCHUE aTOMa, HAXOXKJICHUE B npupoje. OU3ndeckne 1 XMMUUYECKUE
cBoMcTBa xene3a. Okcuapl, ruapokcuabl U conu xenesza (I1) u xenesa (III), ux cocras,
CBOMCTBA U MOJIy4YECHUE.

Xumuueckuii sIkcnepumenm:

03HAKOMJICHHE C 00pa3liaMy METAJIJIOB U CIUIABOB, UX (PU3UUYECKUMU CBOMCTBAMH,
M3y4YCHUE pe3yJIbTaTOB KOppO3UH METaJJIOB (BO3MOXKHO HCITOJIb30BaHUE
BHJICOMAaTEPHAJIOB), 0COOCHHOCTEH B3aMMOJICHUCTBUS OKCHJA KaJIbIIMSA M HATPHUS C BOJIOM
(BO3MOKHO HMCITOJIb30BAHKME BHJICOMATEPHATIOB), UCCIEAOBAHUE CBOMCTB KECTKOW BOJIBI,
mpoliecca TOPeHHs JKelie3a B KUCIOPoie (BO3MOXKHO MCIIOIb30BaHUE BUACOMATEPHATIOB),
MPU3HAKOB MPOTEKAHMS KAU€CTBEHHBIX PEAKIUI HA MOHBI: MAarHus, KaJblUs, aTIOMUHHUS,
nuaka, xene3a (II) u xenesa (III), mequ (II), HaGmomeHWE M omMcaHUE TMPOILECCOB
OKpaIllIMBaHUs TJIAMEHU MOHAMHU HATPUS, KU W KajbIusa (BO3MOXKHO HCIOJIB30BaHUE
BHJICOMATEpPHAJIOB), HCCJIEAOBaHUE aM(pOTEPHBIX CBOWCTB THAPOKCHIA QIIOMUHUS U
TUIPOKCHIA IIMHKA, PEIICHUWE OHKCIEPUMEHTAIBHBIX 3a1ad 1o TeMe «Baxnenmue
METAJIJIbl U UX COCIUHCHUS.

XHuMHS M OKpYsKaloLas cpeaa

Bemectsa m Marepuansl B IIOBCEAHEBHOM JKM3HM 4eloBeKa. be3omacHoe
UCIIOJIb30BAHUE BEIIECTB W XUMHUUYECKHX peakiuii B ObiTy. IlepBas momomip mpu
XUMHYECKHX 0YKOTaxX U OTPABJICHUSIX.

XHUMHYECKOE 3arps3HEHHE OKpYXKalwIleh cpeasl (mpenenbHas IOMycTHMast
KOHLIeHTpauus Bemects, naigee — I[IJIK). Ponp xumum B pelieHHH 3KOJIOTHYECKUX
npoosieM.



Xumuueckuii Ikcnepumenm:

u3yyeHue oOpa3loB MaTepuanoB (CTEKIO, CIUIABbI METAJIJIOB, MOJIMMEpPHBIE
MaTEpHAIIBI).

Meosicnpeomemnmnuie céazu

Peanu3zanus MeXnpeaMETHBIX CBs3€ll IpuU HM3ydyeHMM XuUMHUM B 9 Kiacce
OCYILIECTBIISIETCS Uepe3 UCIOIb30BAHUE KaK OOIIMX €CTeCTBEHHO-HAYyYHBIX MOHATUH, TaK
U TOHATHUM, SIBISIIOIIMXCA CHCTEMHBIMU JUISL OTHENIBHBIX INPEIMETOB €CTECTBEHHO-
HAY4YHOT'O IUKIIA.

OO111e ecTeCTBEHHO-HAYYHbIE TOHATHS: Hay4HBIH (DakT, TUIIOTE3a, 3aKOH, TEOPHUs,
aHaNIM3, CHHTE3, KiIaccuukanusi, NEPUOAUYHOCTb, HAOIIOJEHUE, SKCIEPUMEHT,
MOJIETUPOBAHNE, HU3MEPEHHE, MOJENb, SBJICHUE, NApPHHUKOBBIA 3PQEKT, TEXHOJOTHusi,
MaTepHuabl.

@dusnka: MaTepusi, aTOM, JIEKTPOH, NMPOTOH, HEUTPOH, MOH, HYKIWJ, H30TOIbI,
pPaZMOaKTUBHOCTh, MOJIEKYJa, 3JEKTPUYECKUI 3apsi, MPOBOJHUKH, IOITYINPOBOJHUKH,
TUBJIEKTPUKH, (POTORIIEMEHT, BEIIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSTHUE BEIIECTBa,
ra3, pacTBOp, pacTBOPUMOCTb, KpPHUCTAJUIMUECKasi peIIETKa, CIUIaBbl, (QU3UUYECKHE
BEJIMYMHBI, €IUHULBI HM3MEPEHUs, KOCMUYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3MBL,
Connue.

buonorusi: ¢otocunTes, npixaHue, Ouocdepa, >KOocUCTEMA, MUHEPAIbHbIE
y10OpeHHsI, MUKPOIJIEMEHThI, MaKpPO3JIEMEHTHI, TUTATEIbHbIE BEIIECTBRA.

I'eorpadust: armocdepa, runpocdepa, MHUHEpabl, TOPHBIE MOPOIBI, IOJE3HbIE
UCKOIIaeMbl€, TOIUIMBO, BOJIHBIE PECYPCHI.



INIVTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 11O
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yabTaThl OCBOEHHS IPOrpaMMbl OCHOBHOI'O 00111ero 00pa3oBaHus
JOCTUTAIOTCA B XO0J€ OOYy4YeHHMs] XMMHUU B €IMHCTBE Yy4e€OHOM M BOCIUTATEIbHOU
JeSITEIbHOCTU B COOTBETCTBUU C TPAJAULIMOHHBIMH POCCUHCKUMHU COLUOKYJIBTYPHBIMHU U
JyXOBHO-HPaBCTBEHHBIMH LIEHHOCTSIMH, IPUHSITHIMU B OOIIIECTBE MTPaBHJIaMU U HOPMaMHU
MOBEJICHUS U CITIOCOOCTBYIOT MPOLIECCAM CaMOIIO3HAHMSI, CAMOPA3BUTHS U COLUAIN3ALIU
00yJaromuxcsi.

JINyHOCTHBIE pe3yIbTaThl OTPa’KaroT TOTOBHOCTb o0Oyyaronmxcs
PYKOBOJICTBOBAaTbCSI CUCTEMOM IMO3UTHBHBIX LIEHHOCTHBIX OPHEHTAIMil W pacIIUpeHHe
OTbITA ICATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE€ B YACTH:

1) mMaTpHMOTHYECKOr0 BOCTIUTAHMS:

LEHHOCTHOTO OTHOLIEHHUS K OTEYECTBEHHOMY KYJIbTYpPHOMY, HCTOPHYECKOMY U
HAayYHOMY HACJEAMI0, TOHUMAHMS 3HAYEHHs] XMMHUYECKON HAayKU B KU3HU COBPEMEHHOTO
oOmiecTBa, CIOCOOHOCTH BIIAJETh JIOCTOBEPHOM HMHpOpManueid O NepeoBBIX
JOCTHXKEHUSAX M OTKPBITUSIX MUPOBOM M OTEUECTBEHHON XMMHUU, 3aUHTEPECOBAHHOCTU B
HayYHBIX 3HaHUAX 00 yCTpOICTBE MUpa U OOILECTBA;

2) rpakIaHCKOrO BOCIHUTAHMS:

MPEICTABIICHUS O COLMAIBHBIX HOPMAX U MpaBHJIaX MEKIMYHOCTHBIX OTHOIICHUN
B KOJUIEKTHBE, KOMMYHUKAaTUBHONH KOMIIETEHTHOCTH B OOIIIECTBEHHO MOJE3HOU, yueOHO-
HCCJIE/IOBATEIbCKOM, TBOPYECKOW M JPYrux BHUAAX JEATEIbHOCTH, TOTOBHOCTH K
pa3HooOpa3HOl ~ COBMECTHOM  JeATeNbHOCTH  NpU  BBINOJHEHUU  Y4YEOHBIX,
MO3HABATEIbHBIX 3314, BHIMOJIHEHUN XUMHUYECKUX SKCIIEPUMEHTOB, CO3JaHUH y4eOHbIX
IIPOEKTOB, CTPEMJIEHHMS K B3aMMOIIOHMMAHUIO M B3aMMOIIOMOIIM B IpPOLIECCE 3TOM
y4eOHOM J1eATeIbHOCTH, TOTOBHOCTU OIIEHMBATh CBOE IOBEJEHUE M IOCTYNKH CBOMX
TOBapHILEHd C TNO3ULUM HPABCTBEHHBIX M IIPABOBBIX HOPM C YYETOM OCO3HAHUS
MOCJIEACTBUM ITOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMA:

MHUPOBO33pPEHUECKHE NPEJCTABICHUS O BEUIECTBE W XUMHUYECKOM peakiuu,
COOTBETCTBYIOLIUE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKH M COCTAaBISIOLINE OCHOBY
JUIs TIOHUMaHMs CYITHOCTH HAyYHOW KapTUHBI MHUpA, MPEACTaBiIeHHUS OO0 OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHUS MPUPOJIbI, B3aUMOCBS3SIX YeJOBEKa C MPUPOIHON cpeaoH, o
POJIM XMMHHU B ITO3HAHUHU ITUX 3aKOHOMEPHOCTEH;

M03HABATEIbHbIE MOTHBBI, HANPABIEHHBIE HAa IIOJIYYEHHE HOBBIX 3HAaHUU IO
XUMHUHM, HEOOXOAUMBbIE [UIsi OOBSCHEHUS HAOJIOaeMbIX TMPOIECCOB U  SBJICHUI,
MO3HaBaTEIbHON, NHMOPMAIIMOHHON M YUTATENbCKOW KYJIbTYphl, B TOM UYHCJIE HaBHIKOB
CaMOCTOATENbHONH paboThl ¢ y4eOHBIMM TEKCTaMH, CIPABOYHON JUTEpPaTypOH,
JOCTYTHBIMHA TEXHUYECKUMH CPEICTBAMHU HHPOPMAIIMOHHBIX TEXHOJIOTHA;

MHTEpEC K OOyYeHHI0O M T[O3HAHMIO, JII0OOO3HATENBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K CaMO0Opa30BaHMIO, TPOEKTHOW M HCCIEN0BATENbCKON NEATENbHOCTH, K
0CO3HAaHHOMY BBIOOPY HANPaBICHHOCTH U YPOBHS 00Y4EHUs B AajbHEHIIEM;

4) ¢opMupoOBaHHA KYJIbTYPHI 310POBb:

OCO3HaHHE LEHHOCTH >KU3HHU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3/I0POBBIO,
YCTAaHOBKH Ha 3/10pOBbIH 00pa3 >KM3HHU, OCO3HAHUE TOCIEACTBUIM U HENPUITHE BPEIHBIX
NpUBBIYEK  (YIMOTpeOJIEHUsT  alKoOTOJsl, HApKOTHKOB, KYpeHHs), HEOOXOIUMOCTH



coOmroieHusT mpaBuil 0E30MACHOCTH TIPU OOpalieHNH ¢ XUMHYECKHMH BEIIECTBAMU B
OBITY M pealIbHOM KU3HU;

5) TpyaoBOro BoCHHTAHHA:

MHTEpEC K MPAKTUICCKOMY HM3YUYCHHIO TMpodeccuid W Tpylda pPa3IndHOTO Poja,
YBOKEHUE K TPYAY W pe3yibTaraM TPYIOBOH JEATEIHHOCTH, B TOM YHCJIC Ha OCHOBE
NPUMEHEHUs TPEJAMETHBIX 3HAHUH 10 XWMHHW, OCO3HAHHBIH BBIOOp WHIWBUIYaTbHOMN
TPaeKTOpPUU TIPONOJDKEHHsI 00pa3oBaHHMSA C YYE€TOM JIMYHOCTHBIX HMHTEPECOB W
CIIOCOOHOCTH K XHUMHH, OOIICCTBCHHBIX HWHTEPECOB M IOTPEOHOCTEH, YCIEeUTHOU
pOoECCHOHAIBHON JEATCIPHOCTH W PAa3BUTHS HEOOXOAWMBIX YMEHHH, TOTOBHOCTH
alanTUPOBATHCS B MPO(ecCHoHaIbHON Cperie;

6) 3KOJOrH4ecKOro BOCIIMTAHMS:

IKOJIOTUYECKH IIeJIeCO00pa3HOe OTHONICHHUE K MPHUPOJIC KaK NCTOYHUKY JKU3HU Ha
3emMiie, OCHOBE €€ CYIICCTBOBAHUS, MOHMMAaHWE IIEHHOCTH 370pPOBOTO U 0€30MacHOro
oOpa3za U3HHU, OTBETCTBEHHOE OTHOLIEHHWE K COOCTBEHHOMY (HU3MUYECKOMY U
TICUXUYECKOMY 37I0POBBIO, OCO3HAHHME IIEHHOCTH COOJIOACHUS MpaBWI 0E30IacHOTO
NIOBEJICHUS TIPU paboTe C BEIIECTBAMH, & TAK)KE B CUTYaIUAX, YTPOKAIOIINX 30POBBIO U
JKU3HH JIIOJICH;

CIIOCOOHOCTH TIPUMCHATH 3HAHWS, IOJydaeMble MPHU HU3YYCHUU XUMHH, IS
pelieHus 3aj1a4, CBSI3aHHBIX C OKPYXKArolled NPHUPOJHOW CPEIOH, IJIs TOBBIIICHUS
YPOBHSI 9KOJIOTUYECKOW KYJIbTYPHI, OCO3HAHHUS TII00ATLHOTO XapaKTepa dKOJIOTHYECKUX
npobleM W MyTed WX pemIeHHs TOCPEICTBOM METOAOB XHWMHH, SKOJIOTHYECKOTO
MBIIIUICHUSI, YMEHHUS PYKOBOJCTBOBATHCS UM B TIO3HABATEIbHOH, KOMMYHHUKATHBHOU U
COLIMAIbHOM MpaKTHKE.

METAINIPEJAMETHBIE PE3YJIBTATDBI

B cocraBe MmeranmpeAMETHBIX  PE3YyJbTATOB  BBIACISIOT  3HAUUMMBbIE IS
dbopMHUpOBaHUS MHUPOBO33PEHUS] OOIICHAYYHBIE TMOHATHS (3aKOH, TEOpHs, MPUHIIUII,
rumnoresa, ¢pakT, CUCTeMa, POIECC, SKCIEPUMEHT U IPYroe.), KOTOPhIE UCIIONb3YIOTCS B
€CTECTBEHHO-HAYUHBIX Y4E€OHBIX MpeIMETax M TO3BOJISIOT Ha OCHOBE 3HAHWUN U3 ITUX
npeaMeToB (OpPMUPOBATH TPEACTABICHUE O IIEJIOCTHOM HAay4YHOM KapTHHE MHUpa, U
yHUBEpCaJdbHble  yuyeOHble  JeWcTBUs  (TO3HaBaTelIbHBIE,  KOMMYHHUKATHBHBIC,
peryisiTUBHBIC),  KOTOpbIe  OOecrneuumBarOT  (POPMUPOBAHME  TOTOBHOCTH K
CaMOCTOSITEIHHOMY TUIAHUPOBAHUIO U OCYIIECTBICHUIO YI4EOHOMN JESITEIbHOCTH.

IHo3naBaTe/ibHbIC YyHUBEPCAJIbHbIC Y4eOHbIE 1eliCTBUA

basoevie nozuueckue oeiicmeusn:

YMEHHs UCIIOJIb30BaTh MPUEMBI JIOTHUYECKOTO MBIIUICHUS MPU OCBOCHUM 3HAHUM:
pacKpbIBaTh CMBICT XUMHUYECKUX TMOHATUH (BBIACIATH HMX XapaKTepHble MPHU3HAKH,
YCTaHABJIMBATh B3aUMOCBS3b C JAPYTMMH IOHSATHSIMH), HCIIOJIb30BaTh IOHATUS s
OOBSICHEHHS OTIENbHBIX (DAaKTOB M SIBICHUM, BHIOMPATh OCHOBAHHS M KPUTEPUU IS
KJaccCu(pUKAMM XUMUYECKUX BEIIECTB M XWMUYECKHUX peaKluil, yCTaHaBIMBAaTh
NPUYHMHHO-CIICACTBEHHBIE CBA3M MEXAY OOBEKTAMH H3Y4YCHHs, CTPOUTH JIOTUYECKHE
paccyxaeHusl (MHAYKTHBHbBIE, JAEIyKTUBHBIE, II0 aHAJOlWHu), JEJaThb BBIBOABI U
3aKJIIOYEHNUS;

YMEHUE TPUMEHSTh B IIpoLEecCe IMO3HaHWsI NOHATUA (IIpeIMETHbIE U
METanpeIMETHbIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJENIN, HCIOJIb3yEMbIE B XHUMUH,
peoOpa3oBbIBATh IIUPOKO MHPUMEHSEMBIE B XHMUU MOJEIbHBIE IPEACTABICHUS —



XUMHUYECKHUI 3HAK (CUMBOJI 3JIEMEHTA), XUMHYecKasi (hopMyra U YpaBHEHHE XUMHUECKON
peakluu — MpU pelIeHUU Yy4eOHO-TIO3HABATEIBHBIX 3a7a4, C YYETOM ATHUX MOJAEIBHBIX
MIPEJICTABIICHUI BBISBIATh M XapaKTePU30BATh CYIIECTBEHHBIC MPU3HAKU HM3y4aeMBbIX
O0BEKTOB — XUMHUYECKHUX BEIIECTB W XHMHUYECKHX PEAKIUi, BBIABIATH 0OIIHE
3aKOHOMEPHOCTH, TNPUYUHHO-CIEICTBEHHbIE CBSI3M W TMPOTHUBOPEUYUS B H3yYaEMBIX
npoleccax U sBICHUSX.

ba3zoevie uccnedosamensvckue oelicmeus:

YMEHHE HCIOIb30BaTh IOCTABIIEHHBIE BOMPOCHI B KadecTBE HMHCTPYMEHTa
MO3HAHUS, a TAaKXKe B KAa4eCTBE OCHOBBI A (DOPMHUPOBAHUS TUIIOTE3bI MO MPOBEPKE
MIPABIJIBHOCTH BBICKA3bIBAEMBIX CYXKICHUMH;

npuoOpeTeHue OmbITa MO I[UJIAHWUPOBAHUIO, OpraHW3alldd U TMPOBEJICHUIO
YUYEHUYECKUX HKCIIEPUMEHTOB, YMEHUE HAOIIOAATh 32 XOJJ0OM MPOIEcca, CAMOCTOSATEIHHO
MIPOTHO3UPOBATH €r0 PE3yNbTat, (HOPMYIUPOBATH 0OOOIIEHUS U BHIBOJBI 110 pe3yIbTaTaM
MPOBEAEHHOTO OMbBITA, UCCIAEAOBAHUS, COCTABIATh OTUYET O MpoIeTIaHHON padoTe.

Paboma c ungpopmayueii:

yMEHHE BBIOMpaTh, AaHAIU3UPOBATH U  HWHTEPIPETUPOBATH  HHPOPMAIUIO
pa3IMYHBIX BUIOB W (OPM TIPEICTABICHUS, IMOJIYYaeMYyI0 W3 Pa3HBIX HCTOYHHKOB
(HayyHO-TIOMYJISIpHAsE JUTEpaTypa XUMHUYECKOTO COJEpKaHUs, CIPaBOYHBIC IMMOCOOUS,
pecypchl VHTepHeTa), KPUTHUECKH OILIEHUBATh MPOTUBOPEUYUBYI0 U HEIOCTOBEPHYIO
uHpopmaIuo;

YMEHHUE TPUMEHATh Pa3IMYHBIC METOABI M 3alpoChl TPU TIOUCKE U OTOOpE
UH(GOPMAIIUKA ¥ COOTBETCTBYIOIINX JIaHHBIX, HEOOXOIUMBIX JIJIsl BHIITOJIHEHUS YYEOHBIX U
MO3HABATEIbHBIX 33/1ad  ONpeNeNEHHOr0 THUIMA, MPUOOPETEeHHE OmbiTa B 00JACTH
UCTIOJIb30BaHUS  WH()OPMAIIMOHHO-KOMMYHHKATUBHBIX ~ TCXHOJIOTHH,  OBJIAJICHUC
KYJIbTYPOU aKTUBHOTO HMCIIOJIh30BAHUS PA3IMYHBIX MOMCKOBBIX CHCTEM, CAMOCTOSTEIIBHO
BBIOMpATh ONTUMANIBHYIO (GOPMY MPEACTaBICHUS HHPOPMAIMU W HLIIOCTPUPOBATH
pelraeMble 3a7a4d HECJIOKHBIMH CXEMaMU, JAuarpaMmamu, IpyruMu hopmamu rpaguku
1 UX KOMOWHAITUSIMU,

yMEHHE WCIOJb30BaTh W  aHaJIM3UpOBaTh B  Ipolecce  y4eOHOM |
UCCIIEIOBATEILCKON  JIEATENHHOCTH HMHQPOPMAIIMI0O O BIUSHUU TPOMBIIIICHHOCTH,
CEeJIbCKOTO XO3SIMICTBA U TPAHCIIOPTA HAa COCTOSTHUE OKPYKAIOIIEH TPUPOTHOM CPEJIbI.

KoMMyHuKaTHBHBIC YHHBEpPCaJIbHbIC YUeOHbIe 1eiiCTBUA:

yMEHHUA 3aJaBaTh BOIPOCHI (B XO0J€ Iuanora U (Wiu) AUCKYCCHUHU) MO CYLIECTBY
o0cyxaaeMoil TeMbl, (OpPMyIUPOBaTh CBOU MPEIOKECHUS OTHOCHTEIHHO BBHIIOJIHEHUS
MPEJI0KEHHOM 33741,

YMEHHUS MIPEJICTABIISATH MOTYYCHHBIC PE3YJIBTATHI TO3HABATEIHHON JIEATEILHOCTH B
YCTHBIX M THCHMCHHBIX TEKCTaX; JieJaTh NPE3CHTAIMIO PE3yJbTaTOB BBITIOJHEHUS
XUMUYECKOTO JKCIepuMeHTa (71abopaTOpHOTO OIMbITa, Ja0OpaTOpHOM pabOThl IO
UCCIIEZIOBAHUIO CBOMCTB BEUIECTB, YUEOHOTO MPOCKTA);

yMEHHS y4eOHOTrO COTPYyJHHMYECTBA CO CBEPCTHHKAMH B  COBMECTHOM
MO3HABATEILHON M HCCIIECIOBATEIBCKOW JEATSIPHOCTH TPU PEHNICHHH BO3HUKAIOIIUX
npo0yieM Ha OCHOBE ydéra OOIIMX MHTEPECOB W COTJIACOBAHUS MO3UIHNK (00CYXKIeHUS,
OOMEH MHEHUSMHU, «MO3TOBBIC INTYPMbI», KOOPIMHAINS COBMECTHBIX JEHCTBUH,
oTpe/ieJICHHe KPUTEPUEB TI0 OLIEHKE KayecTBa BBITIOJHEHHOH pabOTHI U IpYyTHE).

PeryasiTuBHbIE YHHBepcaJbHbIe YUeOHbIe 1eiicTBUS:



YMEHHE CaMOCTOSITEJIBHO OHPEACIATh LEJNH  JEATEIbHOCTH, IUIAHWPOBATH,
OCYIIECTBIISITh, KOHTPOJMPOBaTh H TPU HEOOXOAMUMOCTH KOPPEKTUPOBATH CBOIO
NEeSATENbHOCTh, BbIOMpaTh Haubosee 3(PQPEKTUBHBIE CHOCOOBI pEIIEHHS YYEOHBIX U
[IO3HABATENBHBIX  3a/1ad4, CaMOCTOSITEIbHO  COCTaBJITh WM KOPPEKTHUPOBAaTh
MPEJIOKEHHBI alNTOPUTM AEHMCTBUM TPU BBIMNOJIHEHUN 3aJaHUM C YYETOM MOJTYyYEHUS
HOBBIX 3HAaHUM 00 WH3y4yaeMBIX OOBEKTAX — BEIIECTBAX M pEaKLUAX, OIECHUBATH
COOTBETCTBHE IOJYYEHHOTO pe3yJIbTaTa 3asBJICHHOM LEJIH, YMEHUE MCIOJb30BaTh M
aHAJIM3UPOBATh KOHTEKCTHI, PEJIaraéMbl€ B YCIOBUHU 3a1aHUI.

INPEAMETHBIE PE3YJIBTATBI

B coctaBe mpeaMeTHBIX pe3yJabTaTOB MO OCBOSHUIO 00s3aTEILHOTO COACPIKAHMS,
YCTaHOBJICHHOTO JaHHOW (emepanbHON pabouel MpOrpaMMoi, BBIJACISIOT: OCBOSHHBIE
00y4JarolMMHCS Hay4YHBIC 3HAHUS, YMEHUSI U CHOCOOBI NEeUCTBUH, crielupUIecKue s
MIPEAMETHOM 001acTH «XUMUS, BUJBI ICITEIHHOCTH 10 MTOTYyYEHUIO HOBOTO 3HAHHMS, €TO
HHTEpIpETaIluy, MpeoOpa3oBaHUI0O M NMPUMEHECHHMIO B PAa3IUYHBIX YYEOHBIX W HOBBIX
CUTYyaIUsX.

K xoumy obOydenus ¢ 8 knacce mpeaMeTHbIe pe3ylbTaThl HAa 0a30BOM ypOBHE
JOJKHBI OTpakaTh CHOPMUPOBAHHOCTD Y O0YUAIOIIUXCSI YMEHU:
. packpbiBaThb CMBICII OCHOBHBIX XHUMHUYECKHUX MOHSTHI: aroMm, MOJIEKYyJa,
XUMHUYECKHUI 3JIEMEHT, MPOCTOE BELIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOpPOJIHASA U
HEOJHOpO/HAs), BAJICHTHOCTb, OTHOCUTEJbHAs aTOMHAas U MOJIEKYJSIpHAs Macca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJISIPHASI Macca, MaccoBas J10JI1 XUMUYECKOTO 3JIEMEHTA B
COCIMHEHUHU,  MOJSIPHBIK ~ 00BEM,  OKCHJA,  KUCJIOTa,  OCHOBaHUE,  COJlb,
3NIEKTPOOTPUIIATEIIBHOCT, CTENIEHb OKHUCIICHHS, XMMHUYECKasl peaklus, Kiaccupukanus
peaKUuii: peakuuu COEIUHEHUS, PEaKIMK Pa3JIOKEHUs, PEAKLUU 3aMELICHMs, peaklnun
oOMeHa, 9K30- M AHAOTEPMHUYECKHE PEAKIUH, TEIUIOBOM 3((eKT peakuuu, 11po aroma,
AIIEKTPOHHBIA CJIOM aToMa, aTOMHasi OpOWTallb, pajuyC aTOMa, XUMHUYECKas CBS3b,
NOJIApHAss M HEMNoJspHas KOBAJECHTHAsl CBS3b, MOHHAs CBA3b, MOH, KAaTHOH, AHMOH,
pacTBOp, MaccoBast 10JIsl BellecTBa (IPOLEHTHAs KOHLIEHTPaLUs1) B PACTBOPE;
o WTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX NOHITHH U IPUMEHSTh 3TH
MOHSTHS PU ONMMCAHUU BEILIECTB U UX MPEBPAILCHUN;
. UCIOJIb30BaTh XMMHUYECKYI0 CHUMBOJMKY JJII COCTaBieHHUS (HOpPMYN BELIECTB U
YPAaBHEHUN XUMHUUYECKUX PEAKLUM;
o OTpeeNiATh BaJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIUHEHUSX, CTEIIEHb
OKHUCJICHHSI DJIEMEHTOB B OHMHApHBIX COCAMHEHMSX, MPUHAAJIEKHOCTh BEIIECTB K
onpeneaéHHOMY KJIacCy COeNMHEHWH 1o (¢dopMynam, BHA XUMHUYECKOH CBS3U
(KOBaJI€HTHAs U MOHHAsI) B HEOPTaHUYECKUX COCTUHEHUSX;
. packpbiBaTh  cmbicn  Ilepuoamueckoro  3akoHa /. N. Menneneena:
JEMOHCTPUPOBATh TMOHWMAaHUE TEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHX
AJIEMEHTOB OT MX MojoxkeHus B llepuoanueckoil cucreMe, 3aKOHOB COXPaHEHUS MacChl
BELIECTB, IOCTOSIHCTBA COCTAaBa, AaTOMHO-MOJIEKYJIIPHOI'O YUYEHHUsI, 3aKOHa ABOrajpo;
o OMMCHIBATh M XapaKTepus3oBaTh TabmuuHyo (opmy Ilepuoguueckoil cucTembl
XUMHUYECKUX DJJIEMEHTOB: paszNiuyaTh MNOHATHS «rjaBHas mnoarpynna (A-rpymnma)» u
«mobounass moxarpynmna (b-rpynma)», wmamble u Oosbliie TEPHOABI, COOTHOCHUTH
0003HayeHus, KOTOopble UMEITcs B Tabnuue «llepuognueckas cucteMa XHMHYECKHUX
anemeHnToB [[. WM. MenneneeBa» C YUCIOBBIMU XapaKTEpUCTUKAMU CTPOEHHS aTOMOB



XUMHUYECKUX JJIEMEHTOB (COCTaB W 3apsija sAapa, oOIiee YHCIO SJIEKTPOHOB U
pacnpeieNIiCHHE UX 0 3JCKTPOHHBIM CIIOSIM);

o KJIacCU(UIIUPOBATh ~ XUMHYECKHE DJEMEHTBI, HEOPraHWYEeCKHE BEIICCTBA,
XUMHUYECKUE peaknuu (110 YHUCIy W COCTaBy YYACTBYIOIIUX B PEAKIIUU BEIIECTB, IO
TeII0BOMY 3P heKTy);

o XapakTepu3oBaTh (OMHCHIBaTh) OOIIME XMUMHYCCKHUE CBOMCTBA  BEIIECTB
pa3IMYHBIX KIACCOB, MOATBEPXKIasi ONMHMCAHUE MPUMEpPaMH MOJEKYISIPHBIX ypaBHEHUI
COOTBETCTBYIONTUX XUMUYCCKUX PEAKIIHIA;

. IIPOTHO3UPOBATh CBOMCTBA BEIICCTB B 3aBUCUMOCTU OT HX KayeCTBEHHOIO
COCTaBa, BO3MOYXHOCTH IIPOTEKAHUs] XUMUUECKUX MPEBPALLECHUN B PA3JIUYHBIX YCIOBUSX;
. BBIYUCIIATE OTHOCHUTENIBHYIO MOJIEKYJSIPHYI0O W MOJISIDHYIO MAacChl BEILIECTB,

MacCOBYIO JIOJI0 XMMHUYECKOTO 3JIEMEHTa MO (popMyre COeAMHEHUS, MacCOBYIO JOJIO
BEIIECTBA B PACTBOPE, IMPOBOJUTH PACUETHI IO YPABHEHUIO XUMUIECKON PEAKIINN;

o MPUMEHSATh OCHOBHBIC OTICpAIlMM MBICIUTCILHOW JCATCIBHOCTH — aHalu3 M|
CUHTE3, CpaBHCHHE, OOOOIICHHWE, CHCTeMaTH3aluio, KilacCUu(UKAIMIO, BBISBICHHC
NPUYNHHO-CIICACTBEHHBIX CBS3€H — JUIS HM3Y4YCHHs] CBOWCTB BEHIECTB M XHMHYECKHX

peakIMii, eCTeCTBEHHO-HAayyHble METOJbl I[IO3HaHWs — HaOIIOACHUE, H3MEpPEHue,
MO/JICIMPOBAHNE, SKCIIEPUMEHT (peabHbII U MBICICHHBIN);
. CJIeIOBaTh MpaBWJIaM TOJb30BaHUSA XUMHUYECKOM MOCYIOol M J1abopaTOPHBIM

0o00opyZ0OBaHMEM, a TaKXKe IpaBuUiIaM OOpallleHUus C BElIeCTBAMH B COOTBETCTBUU C
WHCTPYKIUSIMH T10 BBITIOJTHEHUIO JTA00PAaTOPHBIX XUMUYECKUX OMBITOB MO MOITYYEHUIO U
coOupaHuio ra3000pa3HBIX BemiecTB (BOJOpOJa W  KHUCIOPOJa), MPUTOTOBICHUIO
pPacTBOPOB C OIMPEIETEHHON MacCOBOW JOJIENM paCTBOPEHHOTO BELIECTBA, IUIAHUPOBATH U
MPOBOJIUTh XUMHYECKHE SKCIEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB IIEIOYECH U
KHUCJIOT C TIOMOIIBIO0 HHIUKATOPOB (JIakMyc, (heHON(TaIenH, METHIIOPAHXK U APYTHE).

K konmy oOyuenus ¢ 9 knacce npeaMeTHble pe3ylbTaThl Ha 0a30BOM YpPOBHE
JOJKHBI OTpakaTh CHOPMUPOBAHHOCT Y O0YUAIOIIUXCSI YMEHUM:
o pPacKpbIBaTh CMBICT OCHOBHBIX XHMUYECKUX TOHSITHH: XMUMHUYECKHH DIIEMEHT,
aToOM, MOJICKYJa, WOH, KAaTHOH, aHHWOH, IPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO,
BAJICHTHOCTb, AJIEKTPOOTPUIATEIFHOCTh, CTETICHb OKWCIICHUS, XHUMHYECKas PEaKIIHs,
XHUMHYECKasi CBsI3b, TEIUIOBOW A(h(EKT peakuuu, MOib, MOJSIPHBIA 00BEM, pacTBOp,
AIIEKTPOJIUTHI, HEAIEKTPOJIMUTHI, AJICKTPOJUTHYECKAS JUCCOIUAIUS, PEAKIMA HOHHOTO
oOMeHa, KaTalu3aTop, XMMUYECKOe paBHOBECHE, 00paTUMbIe W HEOOpATHMBIE PEaKIIHH,
OKHCITUTEIIbHO-BOCCTAHOBUTEIILHBIC PEAKIIMH, OKUCIUTENb, BOCCTAHOBUTEIh, OKUCICHUE
U BOCCTAHOBJICHHE, a/UIOTPONHs, aM(OTEpHOCTh, XWMHUYECKas CBS3b (KOBAJICHTHA,
WOHHAs, METAJUTMYECKas ), KPUCTAUIMYECKAas pPEHIéTKa, KOPPO3HsS METAJUIOB, CIUIABHI,
CKOPOCTh XHUMHUYECKOW peakIMH, TMPEeJCIbHO JomycTtumas KouueHtparus [1JK
BEIIIECTBA;
o WJUTIOCTPUPOBATH B3aUMOCBSI3h OCHOBHBIX XUMHUYECKUX TOHITHA U TPUMEHSTh ITH
MOHSITHSI IIPY OTIMCAHWH BEIIECTB U UX MPEBPAICHUN;
o UCTIOJIh30BaTh XMMHUYECKYI0 CHMBOJHKY JJII COCTaBJICHHS (DOpPMYN BEIIECTB U
YPAaBHEHUN XUMHUYECKUX PEAKIUN;
o OTpECNATh BAJICHTHOCTh M CTENECHb OKHCICHUS XUMUYECKUX DJIIEMEHTOB B
COEMHEHUAX PA3TUIHOTO COCTaBa, MPUHAIICKHOCTD BEHIECTB K OMPENeIEHHOMY KIaccy
coenvHeHUd 1O (GopmynaMm, BHA XUMHYECKOW CBsA3M (KOBAJIGHTHAs, HMOHHAsi,
METAJUINYECKasi)) B HEOPTaHMYECKUX COCAMHEHHAX, 3apsij HOHA [0 XHMHUYECKOU



dopmyre, xapakTep cpenbl B BOIAHBIX PAcTBOpPAaX HEOPraHMYECKHUX COEAMHEHUH, TUI
KPUCTAITUYECKON PEHIETKH KOHKPETHOT'O BEIIECTBA;

. packpeiBaTh cmbica [lepmogmueckoro 3axkona JI. WM. MeHngeneeBa wu
JEMOHCTPUPOBATH €r0 MOHMMAaHUE: OMUCHIBATh M XapaKTEpU30BaTh TaOIUYHYIO (popmy
[leproguueckoil CHUCTEMBbl XHMHYECKHX JJEMEHTOB: pa3jinyaTh TMOHATHUS «TJaBHAs
noarpynmna (A-rpynma)» u «mobounas moarpymnmna (b-rpymma)»y, manele u O0JbIHe
NEPHUOJIbI, COOTHOCUTh O0O3HAUEHUS, KOTOPhIE MMEIOTCA B MEPUOJMYECKOIN Tabnuie, ¢
YHUCIIOBBIMH XapaKTEPUCTUKAMH CTPOEHHS aTOMOB XMMHMUYECKHX 3JIEMEHTOB (COCTaB U
3apsi sAapa, o0IIee YHCIO AJIEKTPOHOB U pacIpelelieHue WX MO AJIEKTPOHHBIM CIOSIM),
O0O0BSCHATH OOIIME 3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB AJIEMEHTOB M UX COCTUHEHUN
B IIpeiesax MajblX IEPHUOAOB U IVIABHBIX MOATPYII € YYETOM CTPOEHUS UX aTOMOB;

o KJacCU(UIUPOBATh XMMUYECKHE JJIEMEHTBl, HEOpraHUYecKHe BeIIecTBa,
XUMHUYECKHE peakiuu (M0 YMCIy U COCTaBy YYACTBYIOIIMX B PEAKIMU BEIIECTB, IO
TEII0BOMY 3(ppeKTy, 10 N3MEHEHHUIO CTETIeHEN OKUCIICHHUSI XUMUYECKUX SJIEMEHTOB);

. XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CHEIU(PUUECKHE XUMUYECKUE CBOMCTBA
IPOCTBIX M CJIOKHBIX BEUIECTB, MOATBEPKAasi ONMUCAHUE NMPUMEpPaAMHU MOJEKYJISIPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOMINX XUMHUYECKUX PEaKIIUM;

. COCTaBJISAITh YPAaBHEHHUSI 3JEKTPOIUTHUYECKOW TUCCOLMALMU KHUCIOT, LIENIOYed U
COJICH, TIOJIHBICE W COKpAII€HHBbIC YpPaBHEHUS pPEaKIM HMOHHOTO OOMEHa, YpaBHEHHS
peakuuii, MOATBEPKAAIOUINX CYHIECTBOBAHME IN€HETHUECKOM CBSI3M MEX]y BELIECTBAMU
Pa3IMYHBIX KJIACCOB;

. pacKpbIBaTh CYILLIHOCTb OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX peakuuit
MOCPEICTBOM COCTABJIEHHS 3JIEKTPOHHOIO OanaHca 3TUX peakUuid;

. IIPOTHO3UPOBAaTh CBOMCTBA BEUIECTB B 3aBUCHUMOCTH OT HUX CTPOCHMS,
BO3MO>KHOCTH MPOTEKAHHSI XUMHUECKUX MTPEBPALICHUN B PA3IMYHBIX YCIOBUSIX;

. BBIUUCIIATh OTHOCHUTEIBHYIO MOJEKYJISIPHYIO M MOJSIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJII0 XHUMHMYECKOIO 3JeMEeHTa Mo (opmyse COeAMHEHMs, MAaCCOBYIO OO
BELIECTBA B paCTBOPE, MPOBOJUTH PACUETHI [0 YPABHEHUIO XUMUYECKOHN peakluu;

. coOyo/laTh MpaBHJIa TIOJB30BAHUS XWMHUYECKOM TMOCYJoW M J1a00paTOPHBIM
o0opyloBaHMEM, a TaKKe IpaBWia OOpaIleHHs C BEIIECTBAMHU B COOTBETCTBUHU C
MHCTPYKLHUSAMHU 10 BBITOJHEHUIO J1a00PAaTOPHBIX XUMUYECKUX OMBITOB IO MOTYYEHUIO U
coOupaHHIo Tra3000pa3HbIX BEIIECTB (AMMHUaKa U YTJIEKUCIIOro rasa);

. MPOBOJUTh PpEaKIUH, MOATBEPKAAIOIME KAueCTBEHHBIH COCTaB PAa3JIMYHBIX
BEIIECTB: PACIO3HaBaTh OMNBITHBIM NYTEM XJIOpUA-, OpoMHI-, HOAMI-, KapOOHaT-,
docdat-, cunukar-, cynbdar-, THAPOKCUI-UOHBI, KATUOHBl AMMOHHUS M MOHBI U3YYEHHBIX
METAJUIOB, MPUCYTCTBYIOIINE B BOJHBIX PACTBOpPaX HEOPTaHUYECKHUX BEIIECTB;

o MPUMEHSATh OCHOBHBIE ONEpAli MBICITUTEIFHOW JAEATEIbHOCTH — AaHajdu3 H
CHUHTE3, CpaBHEHHE, O00O0OIIeHHe, CHCTEMaTH3alMio, BBIIBICHWE  MPUYUHHO-
CJIE/ICTBEHHBIX CBSI3€Ml — 11 M3y4€HHUs CBOMCTB BEIIECTB M XUMHUYECKUX pEaKlui,
€CTECTBEHHO-HAayUHbIE€ METOJIbl NIO3HAHUS — HAOIIOJEHUE, U3MEPEHUE, MOJIEIMPOBAHUE,
AKCIEPUMEHT (pEaJIbHBIN U MBICIEHHBIN).



TEMATHUYECKOE IINTAHUPOBAHUE

Ne HaumeHoBaHue pa3iesioB u OcHOBHbBIE BH/IbI
Kox-Bo yacoB IIporpammHoe coaep:kaHue 90P
n/n TeM y4eOHOro nmpeaMera AeATeJIbHOCTH y4aluXxcsi
8 K/IACC (68 uacos)
Pasnea 1. [lepponayanbHble XUMHYeCKHe TIOHATHS
11 Xumusi  -BakHasg  00JacTh 5 [Ipeamer xumuu. Ponbp xumuu B | PackpwiBath cMmeica | bubnamoreka [JOK
€CTECTBO3HAHUS u JKU3HM  4YelIOBEeKa. XHUMHUS B | H3y4acMbIX noustuit. | http://lesson.edu.ru/

HpaKTI/I‘ICCKOﬁ JACATCIIbHOCTH
YCIO0BCKa

cucteme Hayk. Tenma u BellecTBa.
@usnueckue CBOMCTBA BEILECTB.
ArperaTHoe COCTOSIHHE BEIIECTB.
[TonsaTHE O MeTOAAaxX MO3HAHUS B
xumud. YwucTele BellecTBA U
cmecu. CrnocoObl  pa3aeneHHs
CMeECeH. XUMUYECKUI
SKCHEpUMEHT:  JleMoHcTpauuu:
3HaKOMCTBO €  XUMHMYECKOU
MOCYJI0H, ¢ MpaBUjiaMu pabOTHI B
nabopaTtopuun u nprueMaMu
oOpaimieHuss ¢ 1a0OpaTOpPHBIM
o0opyoBaHuEM. duznueckue
CBOICTBa o0pas1os
HEOPraHMYeCKUX  BEIIECTB  —
METaJUIOB U HEMETAJIJIOB.
CriocoObl  pazzeneHust cMmecel
(unpTpoBaHue,  BbIMapUBaHUE,
TUCTWILISIUS, XpoMaTtorpadusi).
JlaGopaTtopusie onbIThl: U3yuenue

U onucaHue GU3NYECKUX CBOHCTB
00pasios HEOPTraHUYECKHUX
BemecTB. M3ydeHwe cmocoOoB

paszzeneHus cMecei (C MOMOIIbI0
marHuTa). [lpaktuueckue paboThl:

PackpeiBaTh ponp XUMHUU B
MPHUPOJIC W JKU3HH YEJIOBEKa,
e€ CBs3b C JPYTMMHU HAYKaMHU.
Pasnmuyare umcThIC BemiecTBa
U CMECH; OJHOPOAHBIE U
HEOJTHOPO/THBIE CMECH.
Pasnuyare  ¢usuueckue u
XUMHYCCKHC SIBJICHUSL.
CnenoBath aNropuTMam
WCTIOJIb30BaHUS
AKCIIEPUMEHTAIbHBIX
METOZIOB — HaOJMIOJCHHUS U
sKkcriepuMmenTta. Habmronate u
OMKCHIBATE  OOBEKTHl  TIPH
MPOBEJICHUH JEMOHCTPALUN U
7a00paTOPHBIX  OMBITOB  TIO
U3YYEHHUIO buznyeckux
CBOICTB BEIIECTB, CIIOCO00B
pa3zelieHusl CMECEl BELIECTB.

[TpoBoaUTH XUMHAYECKUN
AKCIIEPUMEHT npu
pasnmeneHun  cmeceil  (Ha
IpUMepe OYHCTKH

MMOBApEHHON COJIM) B XOJE
npakTudeckor pabotsl Ne 2.




No 1. [TIlpaBuna paboTel B
nabopaTopuu u NPUEMBI
obOpamieHuss ¢ jabopaTOpHBIM
000pyI0BaHUEM. No 2.

Paznenenne cmeceli (Ha mpumepe
OYMCTKHU MTOBAPEHHOU COJIH)

CnenmoBarhb MpaBuiIamM
MOJb30BaHMUS XUMHUYECKOM
mocyiol W 1abopaTOPHBIM
obopymoBaHueM, a Takke
mpaBujgaM  oOpamieHust ¢
XHMHYECKHMH BEIICCTBAMH B
COOTBETCTBUU C UHCTPYKIIUEH

npu BBIIIOJTHEHUH
npakTuieckord pabdorer No 1.
BeicTpauBate  pa3BEpHYTHIE

NUCHbMEHHBIE W yCTHBIC
OTBETBI C  ONOPOM  Ha
uH(poOpMalKIo U3 yueOHUKA U

CIIPABOYHBIX MaTepuaoB,

rpaMOTHO UCIIOJIb30BATh

W3y4YEHHBIN MTOHATUNHBIN

anmapar Kypca XUMHUU

1.2 BemectBa u  xumuyeckue 15 ATOMBI " MOJIEKYJIBL. | OnpenensTh npusHaku | bubnuorexa [JOK
peakiuu XuMudeckue AJIEMEHTHI. | XUMHUECKUX peaknuii, | http://lesson.edu.ru/

CuMBOIIBI XUMHUYECKUX | YCTIOBUSL UX  NPOTEKAHMS.

aneMeHToB. IlpocTeie u cioxxHble | OOBACHATH CYLIHOCTb

BEILIECTBA. ATOMHO- | (PU3HYECKUX U XUMHUYECKHX

MOJIEKYJISIPHOE YUEHHE. | IBJICHUM C TOYKH 3pEHUs

XuMunyeckas ¢dbopMyIna. | aTOMHO-MOJIEKYJISPHOTO

BanentHocTh atomoB | yueHus. Krnaccugunuponartsb

XUMHYECKHX JJIEMEHTOB. 3aKOH | XUMHUYECKHE peakiuuu (1o

IIOCTOSIHCTBA COCTaBa BEILECTB. | YUCITY u COCTaBy

OtHocuTenbHAsE aTOMHAas Macca. | pearupyroumx U

OTHOCUTENBHAS ~ MOJEKYJSpHas | 00pa3yIOIMXCs BELIECTB).

Macca. MaccoBas nonst | CocTaBisTh bopMyIb

XUMHUYECKOTO JJIEMEHTA B | OMHAapHBIX  BEIIECTB IO

COETMHEHUH. KonnuecTBo | BaJIGHTHOCTH U OINpPEAEsATh

BemecTBa.  Monb.  MouisipHas | BAJEHTHOCTh 1O (opMmysiaM




Macca. B3anmocBs3p konuuecTsa,
MacChl M YHCIA CTPYKTYPHBIX
eIMHULl BemiecTBa. Pacu€rel 1o
dbopmynam XUMHUYECKHX
coequHeHni. duznueckue U
XUMUYECKHE SIBJICHUSL.
XuMuyeckass peakuus U e€
IpU3HAKU. 3aKOH COXpaHEHUs
Macchl BEIIECTB. XHUMHUYECKUE
YpaBHEHHUS. Krnaccudukanus
XUMHYECKHUX peaxiui
(coenuHeHus, pazioxkeHus,
3aMelleHus, oOMmeHa).
XUMUYECKUI JKCIIEPUMEHT:
JlemoHcTpauu: duznyeckue
CBOICTBA 00pa3uoB
HEOPraHWYeCKUX  BEHIECTB  —
METaJUIOB u HEMETaJUIOB.

OO0pa3upl BEmeCTB KOTUYECTBOM
1 wmomp. dusmueckue SABJICHUS
(TutaBlIeHHE BOCKa, TasHHE JIbJa,
pacTHUpaHWe caxapa B CTYIIKE,
KUIICHUE W KOHJICHCAIIMS BOJIBI).
XuMudeckue sBICHUs (TopeHue

CBE€UYM, NPOKAIMBAaHUE MEIHOMI
MIPOBOJIOKH, B3alMOJICHCTBHE
COOBl WM MeJa C  COJISSHOH
KHCIJIOTOM). HaoOmronenue
MIPU3HAKOB MPOTEKAHUs
XUMHUYECKUX peakumii
(paznmoxxeHue caxapa,

B3aMMO/JICVCTBUE CEPHON KHCIOTHI
C XJIOpUJIOM Oapusi, TONy4eHHEe U

BELICCTB. PaccraBnsrs
K03 PHULIHEHTHI B
YPaBHEHHAX XUMHUYECKHX
peakuuii.  HaGmonmate u
ONUCBHIBATE  OOBEKTHl  IpU
IIPOBEACHUMN JEMOHCTPALMMI U
1a00paTOPHBIX OIIBITOB.
[IpoBoAMTH BBIYHMCIEHUS TIO

bopmynam XUMHUYECKHUX
COCIMHEHUN U YypPaBHEHUAM
XUMHYECKHUX peaxkuuil.
IIpumensTs €CTECTBEHHO-

Hay4HBbIC METOJABl MO3HAHHS
(B ToM uucie HaOIIOJECHUE,

MOJICJINPOBAHHE,
OKCIIEPUMEHT U  OCHOBHBIE
ornepanuu MBICIIUTEIBHON
NeATeTbHOCTH  (CpaBHEHHUE,
KJaccU(pUKaIus)

BeicTpauBate  pa3BEpHYTHIE
IIUCBMEHHBIE U YCTHBIE
OTBETBI C  ONOPOM  Ha
uHpopMaLno U3 ydeOHUKA U
CIIPABOYHBIX MaTepuasos,
IrpaMOTHO HCIIOJIb30BATh
W3y4YEHHBIN MTOHATUHHBIN

anrmapar Kypca XuMHH




pa3joXeHue THAPOKCHAAa MeIu
1) pu HarpeBaHuy,
B3aMMOJIeIiCTBHE xKeesza c
pactBopom conu  wmeau  (ID).
OMnBIThI, HIUTFOCTPUPYIOLIUE 3aKOH

COXpaHEHHUs MAacCBhl.
JlaGopaTtopHsie onbiThl: Co3naHue
MoOJenen MOJIEKYJT

(mapoctepxkHeBbix).  OmnucaHue
¢u3nyecKux CBOMICTB 00pa3LoB
HEOPraHWYECKUX  BEIIECTB  —
METaJUIOB " HEMETaJJIOB.
HaOmronenue bu3IeCKuX
(nnaBiaeHHE BOCKA, TasHUE JIbJa)
U XUMHUYECKUX (TOpEHHE CBEYH,

[IPOKAJIMBAHUE MEJHON
IIPOBOJIOKH) SIBJICHUH.
HaOmronenune u OITHCaHHE
IIPU3HAKOB IIPOTEKAHUS
XUMHUYECKMX peakUui pasHbIX
THUIIOB. Boruncnenus:
OTHOCHUTEIIBHOM  MOJIEKYJIIPHOMN
Macchl  BEIIECTB,  MOJSPHOMN

MacCChl, MaCChl BE€IICCTB, MaCcChbl "
KOJIMYCCTBA BCIICCTBA, MacCOBOM
JOJIN XHUMHUYCCKOI'o 3JIEMCHTA II0

dbopmyre COCTMHEHUS; 1o
YpaBHCHUAM XUMHUYCCKUX
peaKIMii: KOJUYECTBA, MAacChl
BEIIIECTBA o U3BECTHOMY

KOJIMYECTBY, Macce€ pearcHTOB
WJIU IPOJYKTOB PEaKIU

Pa3nes 2. Baskneiimme npeacTaBuTe 1l HCOPraHHYECKHX BeleCTB




2.1

Bo3nayx. Kucnopoa. Ilonsitue
00 oKcHaax

Bo3nyx — cmech razos. CocraB
Bo3ayxa. Kucnopon — ajieMeHT u

npocroe BemecTBo. HaxoxneHue
KUCIIOpOJa B npupoe,
dusnveckue W XUMHUYECKHUE

CBOMCTBAa (pEakIMu TOpEHUs).
OKcUOEL. [Ipumenenue
kucinopoaa. CrnocoObl MOTydeHUS
KHCIIOpoJla B JlabopaTopuu U
MPOMBIIUIEHHOCTH.  Kpyrosopot
kucinopona B mpupoge. O30H —
AJJIOTPOIIHAS MOTU(PUKAIHS
kuciopoga. TermoBor ¢ dext

XUMHUYECKOU peakuuu,
TEPMOXUMHYECKHE  YPaBHEHHS,
9K30U SHAO0TEPMUYECKUE
peakuuu. TomnmBo: yroms u
MeTaH. 3arps3HEHHE BO3]yXa,
yCcUJIeHHEe MapHUKOBOro 3¢ dexTa,
pa3pylIeHHe O30HOBOTO  CIIOA.
XUMHUYECKUU OKCIIEPUMEHT:
Hemonctpanuu:  KauecTBeHHOE
OIpeeIeHue COJZIEp>KaHUs
KHCII0po/ia B BO3J1yX€
ITonyuenue, cobupanue,

pacro3HaBaHuE M HU3yYECHHUE
CBOICTB Kucnopoaa. Habmonenue
B3aNMOJICHCTBHSA BEIIICCTB C

KHCIIOPOJIOM u yCIOBHS
BO3HHUKHOBCHHUA W MPCKpallCHUSA
TOpEHUS (moxapa).
JlaGopaTopHbIii OTIBIT:

OzHakomieHne ¢ oOpa3iamu

Hcnonb3oBath XUMHUYECKYIO
CHUMBOJIUKY JUJISl COCTAaBJICHUS
bopmyn BEILIECCTB,
MOJICKYJIIPHBIX ~ YpaBHEHUU
XUMUYECKUX  pEaKUuid ¢
y4acTHEM KHCIIOpO/a.
XapakTepu3oBaTh

(omuChIBaTh) COCTAB BO3/yXa,
busznueckue U XUMHYECKHE
CBOIICTBA KHCIIOpOJa,
CHocoObl  €ro  MOJy4YeHHs,
MIPUMEHEHUE ¥ 3HAYCHUE B
MPUPOJE U >KU3HU YEJIOBEKA.

CpaBHUBaTh peakuuun
TOpeHUuss ¥ MEUIEHHOIO
OKHCIICHUS. OOBSCHATD
CYILIHOCTb 9KOJIOTUYECKUX
npoOjeM,  CBSI3aHHBIX  C
3arpsi3HEHUEM BO3/1yXa.
CnenoBatb IpaBUJIaM
6e3omacHoi paboThI B
nabopaTopuu pu

UCIIOJIb30BaHUN XUMUYECKOU
Mocy/lbl U O0OpyAOBaHUs, a
TaKXe IMpaBuiiaM oOpalleHus
C TOpIOYMMH BELIECTBAMH.
IInanupoBath u
OCYIIECTBIISAITh Ha TpPAKTUKE
XUMHUYECKHE DKCIIEPUMEHTHI,

MPOBOJUTH HaOJIIOIeHYS,
JenaThb BBLIBOJIBI 1)
pe3ynbpTaTaM  JKCIIEPUMEHTa
pu MIPOBEICHUH

but6mmoreka [IOK
http://lesson.edu.ru/




OKCHIOB H OIIMCAaHHEC UX CBOMCTB.

[Ipaktuyeckas pabora: Ne 3.
[Tomy4yenue u cobupanue
KHCIJIOPO/JIa, U3y4yeHue ero
CBOMCTB. Brrancaenus:

MOJIEKYJIIPHOM MacChl KMCIOPOJa
U 030Ha Ha OCHOBAHHMU ATOMHOM
Macchl XHUMHYECKOI'O 3JIEMEHTA;
KOJINYECTBA, MAcChl BEILIECTBA IO

7a00OpaTOPHBIX  ONBITOB U
NPaKTUYECKON paboThI.
Berancuste KOJINYECTBO
BellleCcTBa, OO0BEM Tasza IIO
dopmynam. VYyacTBOBaTh B
COBMECTHOH paboTe B IpymIie.
BeicTpauBate  pa3BEpHYyTHIC
NUCHbMEHHBIE W yCTHBIC
OTBETHI C  ONOpO  Ha

YpaBHEHUSAM XUMHYCCKUX | HH(POPMAIIUIO U3 YUYeOHUKA U
peakiui CIIPABOYHBIX MaTepualioB,
rpaMOTHO HCIIOJIB30BaTh
M3y4YEHHBIN MOHATUHHBII
anmapar Kypca XuMuu
2.2 Bopopo. Iloustue 0 Boaopon — snmement m mpoctoe | PackpeiBaTh cMbica | bubaunoreka [JOK
KHCJIOTaX M COJISX BEIIIECTRBO. Haxoxnaenue | usyuaembix — moustuid  u | http://lesson.edu.ru/
BOJIOpOJA B MPUPOJIE, | IPUMEHATh 3TH MOHATHUS MPHU
buznveckue U XUMHYECKHE | ONHCAHWM CBOMCTB BEIICCTB U

CBOWCTBA, NMPUMEHEHHE, CIOCOOBI
nonydeHus. Kucnorsl u  comm.
MounsipHbiii 00BEM ra3os.
Pacuérsr 1o XUMHYECKUM
YPaBHEHUSM. XUMHUYECKUU
SKCHEpUMEHT:  JleMoHcTpauuu:
ITonyuenue, cobupanue "
pacro3HaBaHue BOZOPOAA.
B3aumoneiicteue  Bomopoma  C
OKCHJIOM MeIu (D).
JlaGopaTopHbIii OIIBIT:
Bsanmopeiicteue KHUCJIOT c
MeTaJlJIaMHU. [IpakTnyeckas
pabota: Ne 4. Tlomyuenue wu
coOupaHue BOJOpOJA, H3yUCHHE

150, IIpEBpALCHU.
XapakTepru3oBaTh

(onmceIBaTh) (puzMueckue U
XUMHYECKHE CBONCTBA
BOJOPOAA,  CHOCOOBI  €ro
MOJTyYEHUS, pUMEHEHHE.
CoOupare  mpubop  ans
MIOJTyYEeHUS BOJIOPOJIA.

Hcnons30BaTh XUMHYCCKYIO
CUMBOJIMKY OJId COCTaBJICHUSA

bopmyn BEILIECTB,
MOJICKYJISIDHBIX ~ YPaBHCHHMA
XUMHUYECKUX  peakuuid ¢
y4acTueM BOJIOpOJIA.

BbI4ncasTh MOJSIPHYIO Maccy




ero CBOMCTB. Brrancaenus:
00béMa, KOJIMYECTBa BEIECTBA
raza 1O €ro  HM3BECTHOMY
KOJIMYECTBY BCIIECTBA WIIH
00béMy; 00BEMOB Ta30B IO
YPaBHEHUIO PEaKIMM HAa OCHOBE
3aKOHA OOBEMHBIX OTHOIICHHUH
ra3oB

BEILIECTB; KOJINYECTBO
BeIlleCTBa, 00BEM raza, Maccy
BEILIECTBA; [IpoBoUTHL

pacdy€rsl 10  ypaBHEHUAM
XUMHUYECKHUX peaxIuii:
KOJINYECTBa, 00BEMA, MacChI
BElIeCTBA 10 H3BECTHOMY
KOJIMYECTBY, 00BEMY, Macce
peareHToB WM MPOIYKTOB
peakiuu. CrnenoBaTh
paBUJIaM Oe3omacHoit
paboTel B JabopaTtopuu mTpu
UCIOJIb30BAaHUU XUMHUYECKOU
nocyapl M 00OpyIOBaHUS, a
TaKkKe IMpaBWIaM OOpaleHus
C TOPIOYMMH BEIECTBAMH B
OBITY. [TnanupoBaTh u
OCYIIECTBIISATh HAa TMPAKTHKE
XUMHUYECKHE HKCIIEPHUMEHTHI,
MPOBOJUTH HaOII0ACHUS,
Jenath BBIBO/IBI 1o
pe3ynbpTaTamM JKCIIEPUMEHTA.
YyacTBOBaTh B COBMECTHOM

pabote B rpy1ie
2.3 Bona. PactBopsl. [lonstue 06 dusnyeckue CBOMCTBAa  BOJAbI. | PackpeiBarh cMbica | bubanoreka IJOK
OCHOBAHHSX Bona KaK pacTBOpuTENb. | U3yyaeMbix  moHstuii  u | http://lesson.edu.ru/

Xumuueckue pactBopsl.  Poib
pPacTBOPOB B NPUPOJE U B KU3HU

yenoBeka. KpyroBopoT BOIbI B
IpUpOJIE. 3arpsizHeHue
npupoAHbix  BoA.  Oxpana wu
O4YHCTKa IMPHUPOAHBIX BO.

HacrllmeHHble M HEHACBIIICHHEIE

MPUMEHATh 3TH MOHATHS NPHU
ONMCAHUU CBOMCTB BEIIECTB U
ux IIpEBpALLCHUM.
XapakTepru3oBaTh

¢usnueckue M XUMHUECKUE
CBOICTBa BOJbI, €€ pOJb Kak
pacTBOpUTENIE B NPHUPOIAHBIX




pPacTBOPBL. PactBopumocTs
BEILECTB B BOJE. MaccoBas 10is
BEILECTBA B pacTtBope.
XUMUYECKUI JKCIIEPUMEHT:
JleMoHCTpamuu: PacTBOpenue
BEILIECTB c pas3IM4HON
PacTBOPUMOCTBHIO.

B3anmoneiictere BOJIBI c
MeTalIaMH (Hatpuem u
KaJIbLIUEM). HccnenoBanue
pPacTBOPOB KHCIIOT M ILIEJIOYEH C
MIOMOUIbIO UHAUKATOPOB.
JlaboparopHbie OTIBITHI
HccenenoBanue ocoOeHHOCTEeH
pacTBOPEHHUS BEILECTB c
pa3InyHON PacTBOPUMOCTBIO.
[IpurotoBnenue pacTBOpoB €
ONpEeNeNEHHON MaccoBOM A0JeH
pacTBOPEHHOTO BELIECTBA.
[TpakTnueckast pabora Ne 5.
[IpurotoBnenue pacTBOpoB €
ONpEeNeNEHHON MaccoBOM J0JeHn
pacTBOPEHHOTO BELIECTBA.
Brrunciienusi: ¢ MCMOIb30BaHUEM
MOHATHUSA «MaccoBas J0JIst

BEILIECTBA B PACTBOPE»

IpOLIeCcCax. CocTaBisTh
YpaBHEHHS XUMHAYECKUX
peakuuii ¢ y4acTHEM BOJIBI.
OOBsCHATD CYLIHOCTb
IKOJOTUIECKUX npobiiem,
CBSI3aHHBIX C 3arpsi3HCHUEM
HOPUPOIHBIX  BOJ, CIIOCOOBI
OYHUCTKH BOZBI OT TMpUMECEH,
Mepsl 10 OXpaHe BOJ OT
3arpsi3HeHus. [lnanuposars u
OCYLIECTBIISAITh Ha MPAKTHKE
XUMHUYECKHE ODKCIIEPHUMEHTHI,

POBOANTH HaO0IeHNS,
JenaThb BBIBOJIBI o
pes3ylnbTataM  JKCIIEpUMEHTa
npu NIPOBEICHUHT
7a00paTOpPHBIX  OMNBITOB U
MPaKTUYECKON paboThlI.
Cnenoatb npaBUIaM
Oe3omacHoi paboThI B
nabopaTtopuu npu
UCTIOJIb30BAaHUU XHUMHYECKON
nocynisl M 000pyJIOBaHMUS.
[TpoBOIUTH BBIYHMCICHUS C
pPUMEHEHUEM MOHATHUS
«MaccoBasi J0Jsl BEIIeCTBA B
pacTBope». BrictpanBath

pa3BEPHYThIE THUCHMEHHBIE U
YCTHBIE OTBETHI C OMOPOW Ha
nHpopMaIuoo u3 yueOHUKa U

CIIPaBOYHBIX MaTepuasos,
TPaMOTHO HCII0JIb30BaTh
U3Y4YEHHBIN MTOHATUNHBIN




anmnapar Kypca XUMHUU

2.4

OCHOBHEBIE KJIACCHI
HEOPTraHWYECKUX COCAMHCHUI

11

Knaccugukanus HeopraHHUECKuX

COCIUHEHUN. OKcHUIBIL.
Krnaccudukanus OKCHJIOB:
coJIe00pa3yroIme (ocHOBHBIE,
KHCIIOTHBIE,  aM{(OTepHbIE) U
HecoJieo0pa3yromue.

Homenkiarypa OKCHJIOB.
duznyeckue U XUMHYECKHUE

cBoMcTBa OKCHIOB. Ilomyduenue
OKCHJIOB. OcHoBaHHS.
Knaccudukanus OCHOBaHUM:
mEnoyun H HEpPAaCTBOPUMBIE
OCHOBaHMUSI. Homenknarypa
OCHOBAaHUM. duznyeckue u
XUMHYECKHE CBOMCTBaA
OCHOBaHUM. Ilonyyenue
OCHOBaHHI. Kucnortsl.
Knaccudukanus KHCIIOT.
Homenkiarypa KHUCIIOT.
®duznueckue U XUMHYECKHE
CBOHCTBA KHCIIOT. Pan
AKTUBHOCTH METaJLIOB H.H.

bekeroBa. IlomyyeHue KHUCIOT.

Comu. HomeHknatypa  couenl.
dOu3nueckue W XUMHYCCKHE
corictBa  coser.  Ilomydyenue
COJIeH. I'emeTmyeckas  CBA3b
MEXKY KJaccaMu
HEOPraHUYECKUX COCTMHECHUIA.
XUMHUYeCKHui JKCIIEPUMEHT:
JeMmoHCTpanmu: O6pa3sib
HEOPraHUYECKUX BEIIIECTB

Knaccugunuposartsb

M3y4yaeMble  BEUIECTBA IO
COCTaBYy 51 CBOWCTBaM.
CocraBnsaTh bopmyIbl
OKCHIO0B, KHCIIOT, OCHOBAaHMI,
coJlel W Ha3bplBaTh HX IO

MEKTYHapOAHOMN

HOMEHKJIAaType.

IIporHo3upoBare  CBOMCTBa
BEIISCTB Ha OCHOBE OOIINX
XHUMHUYECCKHX CBOICTB
M3YYEHHBIX  KJIACCOB/TPYIII
BEIIECTB, K KOTOPBIM OHH
OTHOCSTCS. CocTaBiSTh
MOJIEKYJIIPHBIE  YpaBHEHHUS

peakuuii, WIUIIOCTPUPYIOIINX
XAMHUYECKHE  CBOWCTBA M
CIOCOOBI MOJIYYEHHUS BEIIECTB
M3YYEHHBIX KJIACCOB/TPYIII, a
TaKxe MOATBEPKIAFOIIHNX
TCHETUYECKYI0 B3aUMOCBSI3h
Mexay Humu. [IpousBoguth
BBIYHUCIICHHS 110 yPaBHEHUSIM
XUMHUYECKUX peakiuii.
IInanupoBars "
OCYIIECTBIISAITh HAa MPaKTHKE
XUMHUYECKHE DKCIEPUMEHTHI,
MPOBOJIUTH HaOII0IeHUS,
JienaTh BBIBOJIBI o
pe3ynbTaTaM  AKCIEpUMEHTa
npu MIPOBEICHUH
1ab0OpaTOpPHBIX ~ ONBITOB U

bubnunoreka LIOK
http://lesson.edu.ru/




pa3iauuHbIX  KiaccoB.  OMbITHL,
WUTIOCTPUPYIOLIUE XUMHYECKHE
CBOIiCTBa KJIACCOB
HEOPTraHUYECKHUX BELIECTB.
JlaboparopHsble OTIBITHI
Onpenenenue pacTBOPOB KHUCIOT
M Ieno4ye ¢ IOMOIIbIO
WHJUKATOPOB. N3yuenne
B3aMMOJICICTBUS KHCIIOT c
METaJljlaMM, peakuuii
HEUTpaIU3alUH.

B3anmoneiictere pactBopa

CEpPHOM KHCIIOTHI C OKCHUJIOM MEIH
(IT). IMonmyuenue HEpPaCTBOPUMBIX
ocHOBaHuil. BrITecHeHHEe OTHOTO
METaJjla JpYruM M3 pacTBoOpa
comu. [Ipaktuueckas padora Ne 6.
Pemenne  skcnepuMeEHTaIbHBIX
3aay  mo TeMme «Baxueiniue
KJIaCCHI HEOPTraHUYECKUX
COCIMHEHU». BrIuMclieHus: Mo
YpaBHEHUSAM XAMHYECKOI
peaklMy: KOJMYECTBA BEUIECTBA,
00BéMa, Macchl 1O HM3BECTHOMY
KOJIMUECTBY BEIIECTBa, OOBEMY,
MAacCe€ peareHTOB WM IMPOJYKTOB
peakuuun

IPAKTUYECKUX pa0or.
CnenoBatb IIpaBuIaM
0e3omacHoi paboThI B
naboparopun npu
UCMOJIb30BAHUN XMUMHUYECKOU
nocyapl W 00OPYIOBaHMS.
BeictpauBate  pa3BEépHYyTHIE
NUCHbMEHHBIE W yCTHBIC
OTBETHI C  OHOpod  Ha
uHpopManuo U3 ydyeOHUKA U
CIPaBOYHBIX MaTepHajoB,
IpaMOTHO UCTIOJIb30BATh
M3y4YEHHBIN MOHATUHHBII

anmnapar Kypca XuMuu

Paszpnen 3. Ilepuoguyecknii 3axkon u Ilepuoguyeckas

CUCTEMA XMMHUYECCKHUX IJIEMECHTOB

. U. Menaeneesa. CTpoenue

aTOMOB. XMMHYeCKas

cBsI3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH

3.1 [lepnonnuecknii  3aKOH | 7 IlepBbIe nonsITky | PackpsiBath cmbica | bubmuoreka [IOK
[Tepuonuueckas cucreMa KJaccu(uKanuu XMUMUYECKUX | TIEPHUOJHUECKOTO 3akona. | http://lesson.edu.ru/
XMUMHYECKUX dJieMeHTOB /. anemeHToOB. [lonstue o rpymmax | OnuchIBaTH CTpOCHHE
1. MenneneeBa. CrpoeHue CXOJIHBIX 2JIEMEHTOB (1enoyHble | Tabmuisl  «[lepuonmyeckast




aTomMa

U IIETIOYHO3EMENIbHBIC METaJLIbI,
rajioreHbl, = WHEPTHBIE  Tas3bl).
DJIEMEHTBI, KOTOpbhIE O00pa3yrOT
am(poTepHbIC OKCH/JIBI u
TUJPOKCHU/IBI. [Tepuoauueckuii
3akoH. [lepuoaunueckast cucrema
XuUMUYecKux aiemeHntoB  J[.U.
MenneneeBa. Koporkonepuoanas
U JUIMHHOINIEpUOJHAs  (GOpPMBI

[Tepuoanueckoit CHCTEMBI
XUMHYECKUX 3jaemeHToB  JI.H.
Menpneneesa. ITepuonsl u

rpynnbl.  OU3WYECKUN  CMBICTT
MOPSAJIKOBOTO HOMEpa, HOMEPOB
nepuofa W TPYIIbI 3JIEMEHTA.

Crpoenue aTOMOB. Cocras
ATOMHBIX sanep. N3otomsl.
ONEeKTPOHBI. Crtpoenue
AIIEKTPOHHBIX 000JOYEK aTOMOB
MEePBBIX 20 XUMHUYECKUX
3JIEMEHTOB Ilepuoanueckon

cuctembl JI.MI. Menneneena.
XapakTepucTuka  XUMHUYECKOTO
JJIEeMEHTa TI0 €ro TMOJIOKEHUI0 B
Ilepuoguueckonn cucreme JI.1.
MenneneeBa.  3aKOHOMEPHOCTH
W3MEHEHUs1  pajuyca  aTOMOB
XUMHUYECKHUX AJIEMEHTOB,
METaJNIMYECKUX u
HEMETaJUTMYECKUX CBOMCTB  TIO
rpymnmnaM U mnepuojaM. 3HauyeHue
[Tepuoauueckoro 3aKOHa u
Ilepuoanueckoit CHUCTEMBI

cucrema XUMHUYECKHUX
3JIEMEHTOB A.N.
Menpeneena.

MopnenupoBath CTPOCHHE
aToMma, JHEPreTUYECKUX
YPOBHEW M INOLYypOBHEH IIpU
IIOMOUIN PHUCYHKOB,

AIIEKTPOHHBIX KOH(HUTYpanui
U DIIEKTPOHHOTpaUYECKUX

dbopmy. [TosicusTh
busnveckuit CMBICIT
MOPSITKOBOTO HOMEDpa,

HOMEpOB IEpHOAa U TIPYIIIbI
aneMeHTa. XapaKTepu30BaTh
XUMHYECKHE 3JIEMEHTHI
IIEPBBIX  TPEX  IEPUOMOB,
Kalmuk, KajapuMd M HUX
COETMHEHUS 110 MOJIOKEHUIO B

ITepunonnueckoit cucTeme
JN. Menneneena.
OOBsCHATD obmue
3aKOHOMEPHOCTH B
WU3MEHEHNUN CBOICTB
XUMHUYECKHUX 3JIEMEHTOB
(u3MeHeHue paanycoB
aTOMOB,
ANIEKTPOOTPHULIATEIBHOCTH,
BaJICHTHOCTH) " ux

COCIMHEHUN B  Mpejaenax
MaJbIX TEPUOJOB U TJIABHBIX
MOATPYIII C YYETOM CTPOCHUS
MX aTOMOB, Y4YacTBOBaTh B
COBMECTHOH paloTe B mape




XUMUYECKHX  DJIEMEHTOB s
pa3BUTUSL HAyKM H TPAKTHKH.
HA.N. MenneneeB — yu€HbId U
TpaKIaHUH. XUMUYECKUI
JKCIIEpUMEHT:  JleMoHcTpauuu:
B3aunmoneiicterue TUJIPOKCUIA
LMHKa C PAacTBOpPaMHU KHUCIOT M
LIeJI0Y€e. MopenupoBanue
CTPOCHHUSI MOJIEKYJ MPU MOMOUIA
PUCYHKOB, MOJEIIEH,
ANIEKTPOHHBIX M CTPYKTYPHBIX

dbopmy. Tabnuia
«Tepuoanueckas cucremMa
XUMUYeCKux anemeHtoB J[.U.
Meneneeay. JlaGoparopubie
OIIBITHI O3HakomIIeHHE c
oOpa3iamu METaJJIOB u
HEMETAJJIOB

wii rpynne. BeicTpanBath
pa3BEPHYTHIE MUCHMEHHBIE U
YCTHBIE OTBETHI C ONOPOH Ha
uHpopManuio U3 ydeOHUKA U
JpYTruX HMCTOYHUKOB, B TOM
yucne MHtepHeTa

3.2

XumMnueckas CBS3b.
OKHUCITUTENBHO-
BOCCTaHOBUTENIBHBIE PEAKIIUU

Xumunueckas cBs3b. KoBaleHTHas
(monsipHasi ¥ HENoJIsIpHAsl) CBA3b.
DAEKTPOOTPUIIATENIEHOCTD
XHMHYECKHX 3JIeMeHTOB. MoHHas
cBsi3b.  CTelmeHb  OKHMCIICHHS.
OKHCIUTEIIBHO-
BOCCTaHOBUTEIIbHbBIC peaxIuu.
[Tpoueccol OKHCIICHUS "
BoccTaHoBiICHUS. OKHCIHTEIN H
BOCCTaHOBHUTEIIH. XUMUYeCKUH
AKCIIEPUMEHT: U3y4yeHue
00pa3IoB BEMIECTB METALIOB U
HEMETAJLIIOB, B3aMMO/ICHCTBHUE
TUAPOKCHUIA IIUHKA C pacTBOpaMu
KHCJIOT U IIeJIoUei, MpoBEACHUE

PackpriBath CMBICTT
A3Y4aeMBbIX TTOHATHH.
Omnpenenstb BUA XUMUYECKOU
CBSI3H B COCUHEHHH.
MonenupoBaTh CTpPOEHHUE
MOJIEKYJT npu ITOMOIIH
PHUCYHKOB, MOJICICH,
AJIEKTPOHHBIX U CTPYKTYPHBIX
bopmyn Hcnonb30Bath
XUMHUYECKYIO CUMBOJIUKY JUIS
COCTaBIICHUS dbopmyn
BEIISCTB, AJIIEKTPOHHOTO
Oamanca peakiuii.
Onpenensrsb CTENEHD
OKHCIICHUS aTOMOB

bu6nuoreka [IOK
http://lesson.edu.ru/




OIIBITOB, WJUTFOCTPUPYIOIITUX
MIPUMEPBI OKHCJIUTEIIHbHO-
BOCCTAHOBUTEILHBIX peaKkIuii
(ropeHue, peaklMH pPa3IoKEHUS,
COCTMHCHHUS ). XUMHAYECKUH
AKCIIEPUMEHT: JemMoHncTparuu:
OmBITHI, WJUTFOCTPHUPYIOLITHE
MIPUMEPHI OKHCJIUTEIILHO-
BOCCTAHOBUTEIbHBIX peaKIuii

(ropeHue, peaklMH Pas3IoKEHHS,
COC/TMHCHUS )

XHUMHUYCCKUX JJICMCHTOB IIO

dbopMylnaM U COCTaBIIATh
hopMyIIBI OMHAPHBIX
COCIMHEHUN 10  CTEIEHU
OKHUCJICHUS aTOMOB
XUMHUYECKUX 3JIEMEHTOB.
Onpenenarb OKUCIUTENb U
BOCCTAHOBHUTEJIb.

PaccraBiare k03¢ UIIMEHTHI
B cxemax MPOCTHIX
OKHUCJIUTEIHHO-

BOCCTAHOBUTEJIBHBIX PEAKIUN
METOJIOM ANEKTPOHHOTO
OanaHca. HaGmonate
XUMHUYECKHE  ONBITHI  TIO
IJaHy, AaHaJIW3UpoBaTh U
Jienarb BBIBOJIBI.
Ucnone3zoBares UKT  mis
CO3JaHus MOJEJIEH,
IIOATOTOBKHA  TIPE3EHTALUN,
JTIOKJIaJI0B o TEME.
BeicTpauBate  pa3BEpHYTHIE
MUCbMEHHbIE U YCTHBIE

OTBETBI C  ONOPOM  Ha
uHpopMaLno U3 ydyeOHUKa U
JIPYTUX HMCTOYHUKOB, B TOM
yuciae aTepHera

OFII[EE KOJIUYECTBO YACOB 68
110 IIPOI'PAMME
9 KJIACC (68 uacos)
Ne HaumenoBaHue pa3ie/ioB U OcHOBHBIE BHIBI

n/n

TeM Y4eOHOro nmpeamera

KoJs-Bo yacoB

IIporpamMmmHoe coaepskaHue

ACATCJIbHOCTH YYAIIUXCH

0P

Pa3jen 1. BemecTBo 1 XuMHu4ecKHe peakun
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[ToBTOpenue u yrayOneHue
3HAHUM OCHOBHBIX pa3/ciiOB
Kypca 8 kiacca

[Tepuoanueckuit 3aKO0H.
Ilepuonnueckas cucreMma
XuUMUYecKuXx aiemeHtoB  J[.U.
MenneneeBa. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTH B HW3MEHEHUU
CBOMCTB XMMUYECKHX 3JIEMEHTOB
MEPBBIX TPEX MEPUOJAOB, Kaus,
KIbLIMSI U WX COCAUMHEHUH B
COOTBETCTBUM C  IOJIOKEHUEM
anemeHToB B llepuonmueckon
CHUCTEME U CTPOCHHEM UX ATOMOB.
Ctpoenue  BeliecTBa: BH/IbI
XUMUYECKON CBS3U. Tunet
KPUCTAIUINYECKUX pELIETOK,
3aBUCUMOCTh CBOMCTB BEIECTBa
oT THIIA KPUCTaJUIMYECKOU
PEIETKH U BUIA XUMHUUYECKOH
CBSI3U. Knaccudukanus u
HOMEHKJIaTypa HEOPraHUYEeCKUX
BEIIECTB. XUMHUUYECKHNE CBOWCTBA

BEILECTB, OTHOCSILLIUXCS K
pa3IMYHBIM KJ1accam
HEOPraHUYECKUX COCIMHEHNU,
T€HETHYECKas CBSI3b
HEOPraHUYECKUX BEILECTB.
XUMUYECKUI JKCIIEPUMEHT:
JleMOHCTpauu: O03HAKOMJIEHUE C
MOJIETISIMHA KPUCTAJUTMYECKHUX
peeToK HEOPraHUYECKUX
BEILIECTB — METAJJIOB u

HeMmeTaioB (rpadura U anmasa),
CIOXKHBIX  BEHIeCTB  (XJopHja
HaTpHs)

XapakTepu3oBarhb
XUMUYECKHE AJIEMEHTBI
NepBbIX  TpEX  IMEPHOJIOB,

Kamusi H KajblMs 10 UX
MOJIO’KEHHUIO B
Ilepuonnueckoin cucreme /.
n. Menneneesna.
Krnaccudumnuposats u
HA3bIBaTh ~ HEOpPraHUYECKHe
BEIIECTBA W3YYCHHBIX
kiaccoB. OnuchIBaTh OOIIHE
XUMHUYECKHE CBOICTBa
BEIIECTB PA3IMYHBIX KIIACCOB,

MMOJATBEPKIATh CBOICTBa
puMepamMu  MOJIEKYJISIPHBIX
yYpaBHEHUU XUMHYECKHUX

peakumii. Omnpenensite BUJI
XHUMUYECKOM CBSA3W U THII
KPUCTAJUIMYECKOM  PELIETKU
BemecTsa. lIpornosmpoBaTh

CBOMCTBA BCIICCTB B
3aBUCHUMOCTH oT nux
CTPOCHUH. BBICTpaI/IBaTb

pa3BEPHYThIE TUCHMEHHBIE U
YCTHBIE OTBETHI C OMOPOW Ha
uHpopMaIroo U3 yueOHUuKa U

CIIPaBOYHBIX MaTepuasos,
TPaMOTHO HCII0JIb30BaTh
U3Y4YEHHBIN MTOHATUNHBIN

anmapar Kypca XuMuu

but6mmoreka [IOK
http://lesson.edu.ru/




1.2

OCHOBHBIE 3aKOHOMEPHOCTHU
XAMHYECKHUX PEaKUi

Knaccudukanus XUMHUYECKUX
peakuuit o pa3IM4YHBIM
IpU3HaKaM (10 YUCIy U COCTaBy

YYaCTBYIOIINX B peakuuu
BELIECTB, 1o TEIIOBOMY
adexry, o M3MEHEHHIO
CTerneHen OKUCIICHUS
XUMHUYECKHX  JJIEMEHTOB,  TIO
o0paTUMOCTH, O  Yy4YacTHIO
KaTaauzaTopa). DK30- u
SHIOTEPMUYECKUE peaxiuu,
TEPMOXUMHUYCCKHEC  YPABHCHHS.

[ToHsiTHE O CKOPOCTH XUMHYECKOM
peakuuu. [TonsiTre 00 0OpaTUMBIX
U HEoOpaTUMBIX XUMHUYECKUX

peakuusx. [TonsTue 0
TOMOTE€HHBIX U  TE€TEPOTrEeHHBIX
peakuusx. llonstue o karanmse.
ITonsTue 0 XUMUYECKOM
PaBHOBECHUH. ®DakTopsl,
BIIUSIOIINE Ha CKOPOCTb
XUMHYECKON peakuuu u
IIOJIOXKEHUE XUMHUYECKOTO
paBHOBECHSI. OKHCIUTENTHHO-
BOCCTaHOBUTEIIbHBIC peaxkuum,
AIIEKTPOHHBIN Oaytanc
OKHCIIUTEIBHO-

BOCCTAaHOBUTEIBHOMN peaKuuu.
Cocrasnenue ypaBHEHUI
OKHCIIUTEIBHO-

BOCCTAHOBUTENIBHBIX pEaKLUUl C
HCITOJIb30BaHNEM Meroaa
JJIIEKTPOHHOTO OanaHca.

PackpeiBathb CMBICI
M3y4aeMbIX ITOHATUI u
IIPUMEHATHh TH HOHSATHS IIPH
OIIMCAaHUU CBOMCTB BEIECTB U

ux MpPEBPAILICHUH.
Knaccugunuposartsb

XUMHUYECKHE peakluu I0
Pa3INYHBIM IpU3HAKaM.
YcTaHaBIMBaTh 3aBUCUMOCTD
CKOPOCTH XUMHUYECKOU

peakuuy  OT  pa3IMYHBIX
¢daktopoB. IlporrHosupoBarb
BO3MOKHOCTM  IPOTEKaHUs
XUMHUYECKUX TPEBPAIICHUN B
pa3IMYHBIX YCIIOBHUSIX.
Onpenenarb OKUCIUTENIb |
BoccTtaHoBUTENL B OBP.

CocraBnsTth AJIEKTPOHHBIN
OanmaHc peaKkiuu.
[Tpon3BOANTH  BBIYMCICHUS

10 XMMHUYECKUM YPABHEHUSM.
VYuacTBOBaTh B COBMECTHOM
paboTe B mape WiIM TpyIIIE.
BeicTpauBaTte  pa3BEpHYTHIE
IIMCBMEHHBIE U YCTHBIE
OTBETBI C  ONOPOM  Ha
uHpopMalrio U3 ydeOHUKa U

CIIPaBOYHBIX MaTepuaos,
IrPaMOTHO UCIIOJIb30BaTh
W3y4YEHHBIN MTOHSATUIHBIN

anmapar Kypca XuMHH
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XUMUYECKUI AKCIEPUMEHT:
Hemonctpanuu:  HccienoBanue
3aBHCHUMOCTH CKOPOCTH
XUMUYECKON peaxkuuu oT
BO3/ICICTBUS pa3IMYHbIX
(bakTopoB. OMBITHI,
WUTIOCTPUPYIOIIHE IPUMEPBI
OKHUCJIUTEIBHO-

BOCCTaHOBUTEJIBHBIX peaxiuit
(ropeHue, peaklMH Pas3IoKEHHS,
COEJIMHEHUS). Brraucnenus:

KOJIMYECTBa BeEIIecTBa, 00bEMa U
MacChl peareHTOB WM MPOAYKTOB
[0 YPaBHEHUSIM  XUMHUYECKUX
peaxkiuu

1.3

DIEeKTPOTUTHIECKAS
JUCCOLMaIus. XUMHYECKHe
peaKkIuu B pacTBOpax

Teopus JIEKTPOJIUTHYECKON
JUCCOLMALMU. ODJIEKTPOIUTHl U
HEJJIEKTPOJIUTHI. Katunownsl,
AQHUOHBI. Mexanuszm
JCCOLMAN BEILIECTB c
pa3InYHBIMU BHUJIaMU

XHMUYEeCKOH  cBsa3u.  CTereHn
JMCCOLIMAIINH. CunbHbIe u
ciabble AJIEKTPONUTHL. Peakiuu
HOHHOTO oOMeHa. VcnoBus
MPOTEKAHUsI PEAKIMii HOHHOTO
oOMeHa, TOJHBIE U COKpaIIEHHbBIE
WOHHBIC  YpPaBHEHHSI  PEaKIUH.
CBoiicTBa KHCIOT, OCHOBAaHUU U
COJICH B CBETE MPEJICTABJICHHUI 00
ANEKTPOJIUTUYECKON

JUCCOLIMALINY. KadgecTBeHHbIC
peakuuu Ha HOHBL. [loHsTHE O

PackpsiBath CMBICII
M3Y4aeMBbIX MOHATHUH, a TAKKE
CMBICII TEeopuun
ANEKTPOJINTUYECKON
JUCCOLUALNY. OOBSICHATD
IIPUYUHBI
AIEKTPONPOBOJHOCTH

BOJHBIX PACTBOPOB BELIECTB,
pasznuyaTh ciaabble U CHIIbHbBIE
anekTposntel.  CocTaBiATh
YpaBHEHUS JUCCOLMAlU
KHUCIIOT, IIEJIOYeH U COleH,
IIOJHBIE U COKpAILLEHHBIE
HMOHHBIE YpaBHEHUS
XUMHUYECKHUX peakiuit
MOHHOTO OOMEHa, KpaTkue
VMOHHBIE YPAaBHEHMS IPOCTBIX
peakuyMii TUAPOIM3a  COJICH.

bubmnoreka IIOK
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TUAPOJINU3E COJIeH. XHUMHUYECKHUI
sKcIepuMeHT:  JleMoHcTpanuu:
Uccnenosanue
AJIEKTPONPOBOJHOCTH PacTBOPOB
BEIIECTB, MpoIlecca TUCCOLUAIUU
KHUCJIOT, Imedoded U coyeH
(BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB). OnbIThI,
WUTIOCTPUPYIOIIHE PU3HAKU
IPOTEKaHUsl peakuuil HOHHOTO
obmena (oOpa3oBaHHE OCaJKa,
BBIZICJICHHE Tra3za, o0Opa3oBaHHUE
BOJIbI). PacnioznaBanue
HEOPraHMYECKUX  BELIECTB  C
MTOMOIIIBIO KaueCTBEHHBIX
peakuui Ha HOHBI.
JlaGopatopHsblii onbIT: M3yueHue
MIPU3HAKOB MPOTEKAHUS peaKluu
HOHHOTO OOMEHa B pacTBOpax
ANEKTPOJIUTOB (C 0Opa3oBaHUEM
ocajKa, BBIICJICHUEM rasa,
o0Opa3zoBaHuEM BOJIbI).
[Tpaktuyeckas pabora: Ne 1.
Pemenne  sKcriepuMEHTANIBHBIX
3aj1a4 Mo TeMe. Bpruucnenus: mno
YpaBHEHUSAM XUMHUYECKUX
peakuun

XapakTepu3oBaTh o0miue
XUMHYECKHE CBOICTBA
BEILECTB PAa3JUYHbIX KJIACCOB
Ha OCHOBE TEOpUHU
ANEKTPOJIUTUYECKON

JIUCCOLIMALMN; MOATBEPXKAATH
CBONCTBa npuMepamMu
MOJICKYJIPHBIX W HMOHHBIX
YpaBHEHUU XUMHUYECKUX
peaKuum. Pemars
AKCIIEPUMEHTAIIbHBIE 33J1a4
no teme. IlmaHmpoBate u
OCYILIECTBIISAITh HAa MPAKTHKE
XUMHUYCCKHUEC OKCIICPUMCHTEI,

POBOANTH HaO0IeHNS,
JenaThb BBIBOJIBI o
pesyabTataM  HKCHEpUMEHTa
npu NIPOBE/ICHUHT
7a00paTOpPHBIX  OMNBITOB U
MPAKTUYECKUX pabor.
Cnenoatb npaBUIaM
Oe3omacHoi paboThI B
nabopaTtopuu npu
WCTIOJIb30BaHUU XHUMHYECKON
nocynisl M 000py/IOBaHMUS.

[IpoBOUTH BBIUMCIEHUS 10
XUMUYECKUM  ypaBHEHUSIM.
VYyacTBOBaTh B COBMECTHOH
paboTe B mape WM TpyImIe.

BeicTpauBate  pa3BEpHYTHIE
IIUCBMEHHBIE U YCTHBIE
OTBETHI C  ONOpPOM  Ha

uHpopMalKo U3 ydeOHUKA U




JIpyrux HCTOYHHUKOB
uHpOpMalUK, B TOM 4YHUCIE
Nutepnera

Pasznea 2. HeMeTa/sIbI 1 UX CO€INHEH

us

2.1

Ob6mas XapaKTepUCTHKA
XUMUYECKHUX AJIEMEHTOB
VIHA-rpynmel. ['amorenst

OOmas XapaKTePUCTHKA
rajloreHoB. OcobeHHoOCTH
CTPOCHHUS aTOMOB, XapaKTEPHBIC
CTCIICHU OKUCJICHUA. CTpOCHI/IC nu
(bu3HYeCKUEe CBOMCTBA IPOCTHIX

BEIIECTB — raJIOr€HOB.
Xumuueckue CBOMCTBa Ha
npuMepe xjopa (B3auMoJIeHCTBUE
C MeTaulaMH, HeMeTallJlaMH,
IeJI0YaMHu ). X0pOBOJOPOI.
ConsiHas KUCIIOTa, XMMUYECKHE
CBONCTBA, IIOJIyYEHHE,

npuMeHeHue. JlelcTBue xjaopa u
XJIOPOBOJIOPO/Ia HA  OpPraHU3M
yernoBeka. BakHeuime XJIopubl
W UX Hax0XJCHUE B MPHUPOJIE.
XUMHUYeCKHui JKCIIEPUMEHT:
JleMoHCTpamuu: OnBITHI,
oTpaxammue  (uU3NUeCKue U

OOBICHATH o0me
3aKOHOMEPHOCTH B
W3MEHEHUHU CBOICTB
HEMETAJJIOB 51 150.4
COCIMHEHUN B  Mpejaenax

MaJIbIX IEPHUOAOB MU TIJIABHBIX

noarpynn  Ilepuogmueckoit
CHUCTEMEI XUMHYECKIX
3JIEMEHTOB c y4€TOM
CTPOEHUSA 1704 aTOMOB.
XapakTepu3oBaTh

¢u3nveckue M XUMHUYECKUE
CBOWCTBA MPOCTHIX BEIIECTB
rajioreHoB  (Ha  mpuMepe
XJIOpa) U CIJIOXHBIX BEIIECTB
(x;opoBoziOpoa,  XJOpHUIA
HaTpus), CIOCO0BI ux
MOJTy4YCHUsI, TPUMEHEHUE U
3HAa4YeHUE B MIPUPOJIE U KU3HU

XUMHUYECKHE CBOICTBAa TaJIOTEHOB | YEJIOBEKA. Onpenenstsb
U MUX COEAMHEHUH (BO3MOXKHO | XJIOPHA-UOHBI B  pacTBOpE.
HCIIOJIb30BaHUE IInanupoBaTh 51
BUJICOMATEPHAIIOB). OCYIIECTBIIATh HAa MPAKTUKE
OzHakomjieHMe ¢ oOpa3laMu | XUMHYECKHE HKCIIEPUMEHTHI,
XJIOPUJIOB (ranoreHu10B). | MPOBOIUTH Habro1eHus,
JlaGopaTtopHubiii onbiT: M3ydeHue | nenath BBIBO/IbI o
CBOICTB  COJSHOM  KHUCIJIOTBL | pe3yilpTaTaM dKCIIEpUMEHTA
[IpoBenenue KayeCTBEHHBIX | IpHU MIPOBEJICHUU
peakuMii  Ha  XJIOPUA-MOHBI. | JaOOPAaTOPHBIX  OMNBITOB U
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[Ipaktnueckass pabora Ne 2:
[TonydyeHnue COJISIHOM KHCIOTBHI,
U3y4eHUe ed CBOMCTB.

Beluncnenus: 1o  ypaBHEHMSIM
XUMHYECKUX PEaKIUi, eciii OJUH
W3 PEareHTOB JIaH B U30BITKE

MPaKTUYCCKUX pabor.
CnenoBatb IIpaBuIaM
0e3omacHoi paboThI B
naboparopun npu
UCTIOJIb30BAaHUU XHUMHYECKON
nocyapl W 00OPYIOBaHMS.
BeicTpauBath  pa3BEépHYyTHIC
MUCbMEHHBIE W YCTHBIC

OTBETHI C  ONOpO  Ha
uHpopManuo U3 ydyeOHUKA U

CIPaBOYHBIX MaTepHajoB,
IrpaMOTHO HCIIOJIb30BaTh
M3y4YEHHBIN MOHATUHHBII
anmnapar Kypca XUMUHU
2.2 Ob6mas XapaKkTepUCTHKA Ob6mas xapaktepuctuka | OObICHATDH obmue | bubnuorexa [IOK
XUMHYCCKHX JJIEMEHTOB 3JIEMEHTOB VIA-rpymrsl. | 3aKOHOMEPHOCTH B | http://lesson.edu.ru/
VIA-rpynne. Cepa u €€ OCO0eHHOCTH CTPOEHHsI aTOMOB, | HN3BMEHEHUH CBONCTB
COEUHEHUS XapakTepHbIE CTENEeHHU | 371eMeHTOB VIA-rpynmsl U Ux
OKHCJICHHUS. Crpoenue U | COEIUHEHUN c y4€TOM
¢u3nyeckue CBOWCTBA MPOCTHIX | CTPOCHMS ux aTOMOB.
BEUIECTB — KHUCJIOpPOJAa U Cepbl. | XapaKTepU30BaTh

AJNTOTpOITHBIE Mo pHKAITIH
KHCTIOpOJia U Ccepbl. XUMUYECKUE
cBorictBa cepel. CepoBozIOpo,
CTpPOEHHUE, ¢buznueckue u
XUMHUYECKHe CBOWCTBA. OKCHIIBI
Cepbl KaK MPeICTaBUTENN
KHCIIOTHBIX ~ okcuaoB. CepHas
KHCIIOTA, buznueckue u
XHMUYECKHE CBOWCTBa (oOmue
KaKk  TpeAcTaBUTeNsl  KJiacca
KHCIIOT W CcrhenuuYecKue).
XVUMUYECKUE PEeaKIUH, JIekallue

du3HYecCKne W XHMHYECKUE
CBOMCTBA MPOCTOrO BEIIEeCTBa
ceppl W €€  COEAMHEHHI
(cepoBoniopona, OKCHJIOB
Cepbl, CEpPHOM  KHUCIOTHI,
cynb(haroB), crmocoObl  HUX
MOJTyYEHUs, TPUMCHEHUE W
3HaYEHHUE B MIPHUPOJIC U KU3HU
YyeJioBeKa. Onpenenstsb
HATM4YUE CyNb(aT-uOHOB B
pacTBope. OOBSCHATH
CYILIHOCTh HKOJIOTHYECKUX




B OCHOBE MIPOMBIIIICHHOTO
crnocoba  IMOJIy4eHHs  CEpHOM
kuciotel. [Ipumenenune. Conm

CEpHOM KHCIIOTbI, KAau€CTBEHHAs
peakuus Ha cyib(aT-HOoH.
Haxoxnenne  ceppl u €€
COEIMHEHUH B MIPUPOJE.
XUMHYECKOE 3arpsA3HEHUE
OKpY’Karolen cpebl
COCIMHEHUSIMU CEPBbI (KUCIOTHBIE
JOKJIA, 3arpsA3HEHUE BO3AyXa M
BOJIOEMOB), CTIIOCOOBI ero
NpeIoTBpallCHUd. XUMHYECKUN
JKCIIEPUMEHT: JeMoHcTpanmu:
OznakomieHnne ¢  oOpasuamu
ceppl U €€  COECNUHECHUAMU
(BO3MOKHO HCIIOJIb30BAaHHUE
BHUJIeoMaTeprasioB). Habmronenue
mporecca OOyraMBaHUS —caxapa
oo IEUCTBUEM
KOHLICHTPUPOBAHHOU CEepHOU
KHUCJIOTHI. JIabopaTopHBIE OIBITHI:
N3ydyeHne XUMHUYECKUX CBOMCTB

pa30aBIeHHON CEpHOIl KHUCIOTHI.
IIpoBenenue KauyeCTBEHHOMU
peakuuu Ha Cyiab(paT-uOH U
HaOII0IeHUE MpU3HaKa eé
MIPOTEKAHUS

npobiieM,  CBA3aHHBIX  C
nepepaboTKON  COCIMHECHHMIA
CepBI. [TnanupoBathb u
OCYIIECTBIISATh Ha IPAKTUKE
XUMHUYECKHUE HKCIIEPUMEHTHI,
MIPOBOJIUTH HaOJIIONEHNS,
Jienath BBIBO/IBI 1o
pe3ysibTaTaM 3KCIIEpUMEHTA.
CnenoBath MpaBUJIaM
Oe3omacHoi paboThI B
naboparopuu npu
UCIIOJIb30BaHUU XHUMUYECKOU
nocyabl W 000pYIOBaHMS.
[Tpon3BoANTH  BBIYMCICHUS
0 XUMHYECKUM YPaBHEHHSIM.
Hcnons3oBare pu
BBITIOJTHEHUH y4eOHBIX
3aJJaHUll TEKCThl Yy4eOHHKa,
CIpaBOYHbIE MaTepHabl
(ITepuonnyeckyro  cuctemy
XUMHYECKHUX deMeHTOoB /1. U.

Menneneesa, Tabnuny
PacTBOPUMOCTH KHUCIIOT,
OCHOBaHHMI M COJIeil B BOJE,
AIEKTPOXUMHUUYECKUI pan
HaIPSHKEHU N METAJIJIOB).
Hcnonn30Barh npu
BBIITOJIHCHUN y‘-Ie6HBIX
3alaHMd U B IIpoLecce
HUCCIIEN0BATEIbLCKOMN

JIeITeIIbHOCTH Hay4HO-
MOMYJIAPHYIO JIUTEPATYPY
XUMHUYECKOTO  COJIep KaHus,




CIIPaBOYHbBIE MaTepHaIbL,
pecypcbl MaTepuera

2.3

Oo6mast XapaKTEPUCTHKA
XUMUYECKUX 3JIEMEHTOB VA-
rpymmsl. A3zot, ¢dochop U ux
COCTUHEHUS

Oobwas XapaKTepUCTHKA
JJIEMEHTOB VA-rpynmsl.
OCOOEHHOCTH CTPOEHHsI aTOMOB,
XapaKTepHbIe CTEIECHU

OKHCJICHHS. A3zor,
pacpocTpaHeHHue B  IMPUPOJE,
bu3MvecKkue M XUMHYECKHE
cBoiictBa. KpyroBopor aszora B

pHUpoJIe. AMMUax, ero
buzndeckue M XUMHYECKHE
CBOIICTBa, MOJIy4eHHe u

npumenenue. Conu aMMOHHUSI, UX
buznueckue U XUMHUYECKHUE
CBOIICTBA, NIPUMEHEHHUE.
KauecTtBenHnas peakuusi Ha MOHBI
aMMOHUs. A30THasg KHCIOTa, €€
MOJIy4EeHHE, ¢busnueckue u
XUMUYECKHE CBOWCTBa (oOmue
KaKk  MpeACTaBUTENs KJlacca

KHCJIOT W cruenupuyecKue).
Hcnonb3oBaHue  HUTPATOB |
coJlel aMMOHHS B  KayecTBe
MUHEpaIbHBIX ynoOpeHuit.
XUMHUYECKOE 3arpsA3HEHUE
OKpYyXKaroleun cpensl

COCANMHCHUAMHU a30Ta (KI/IC.]'IOTHBIC
IO, 3arps3HeHHe BO3AyXa,
nmouBel U BOJOEMOB). Docdop,
AITOTPOITHBIE MoaupUKaIIH
docdopa, buznveckue "
XUMHUYECKHe CcBoictBa. Okcun

OOBICHATH o0me
3aKOHOMEPHOCTH B
H3MEHEHHU CBOMCTB
351eMEHTOB VA-rpynnel U ux

COEIMHEHU I c y4ETOM
CTPOCHUS 170'¢ aTOMOB.
XapakTepu3oBarb

bu3HYecCKue W XHMHYECKUE
CBOICTBA MPOCTHIX BEIIECTB
azora u Qochopa U HX
COCTMHCHUH (aMMuaKa, cojei
aAMMOHUS, a30THOW KHCIIOTHI,
HUTpaTOB, OKcuaa (ocdopa
(V) u dochopHOIl KHUCITOTHI,
docdaroB), cmocoObl  HX
MOJTyYeHUs, TPUMCHEHUE W
3HAaYeHHUE B MPHUPOJIE U KU3HU
yenoBeka. OmnpenensTb MOHBI
aMMOHMSI U (ochaTHOHBI B

pactBope. OOBSICHATD
CYILIIHOCTh 9KOJIOTUYECKUX
npoOjeM,  CBSI3aHHBIX  C
HaXOXJICHUEM  COETUHEHUH
azota U ¢ochopa B
OKpYyXKaroleun cpene.
IInanupoBaTh u

OCYHICCTBJIATL Ha IIPAKTHKE
XUMHUYCCKUE OKCICPUMCHTEI,
MMpOBOIUTH Ha6J'IIOIlCHI/I$I,
J€J1aTh BBIBObI 110
pe3yjibTaTaM SKCIICPUMCHTA
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dochopa (V) wu docdopHas
KHCJIOTA, busnueckue u
XUMHUYECKHE CBOICTBA,
MOJTyYCHHE. Hcnonb3oBanue
docdaron B KauecTBe
MUHEpaIbHBIX yIoOpeHuit.
XUMUYECKUH AKCIEPUMEHT:

Jemoncrpauun: O3HaKOMIIEHUE C
¢u3nUecKuMu CBOMCTBaMU a30Ta,
dbochopa W WX coenMHEHUH
(BO3MOXHO HCIOJIb30BaHUE
BHJIEOMATEPHAIIOB).
O3HakomiieHMe ¢ oOpa3namu
A30THBIX U ¢dochopubIx
ynoOpeHuit. [Tonyuenue,
cobupaHue, pacrno3HaBaHUE U
U3Y4YEHHE CBOWCTB  aMMHakKa.
Bsanmopeiicteue
KOHLICHTPUPOBAHHOU a30THOMN
KHCJIOTBI C MeIbI0 (BO3MOKHO
HCIIOJIb30BaHUE

BHJIEOMATEPHAIIOB).

JlaboparopHsble OTIBITHI:
[IpoBenenune Ka4eCTBEHHBIX
peakiuii Ha HMOH aMMOHHS H
docdar-uoH, u H3y4yeHue
NPU3HAKOB ~ HUX  MPOTEKaHUS.

[TpakTnueckas pabGora Ne 3:
[lonyyenue ammuaka, H3y4eHHE
€ro CBOWCTB. BrIuucieHus: 1o

npu POBEICHUU
1ab0OpaTOpPHBIX  ONBITOB U
PaKTUIECKON paboTHI.
CnenoBatb IIpaBuJIaM
0e3omacHoi paboThI B
naboparopun npu

KCIOJb30BAaHUM XHUMHUYECKOU
mocyAbl W OOOPYIOBaHMSI.
[IpousBoauTs  BBIYMCICHUS
0 XUMHUYECKUM YPABHCHUSIM.
Ucnonb3oBath npu
BBITIOJTHCHUH YUeOHBIX
3aJJaHUil TEKCThl Yy4yeOHUKa,
CIIPaBOYHbIC MaTepuabl
(epuoINYecKyIo CUCTEMY
XUMHUYeCKuX 3jiemeHnToB J[. U.
Menpeneena, TadnuIly
pPacTBOPUMOCTH KHUCJIOT,
OCHOBaHUI W cojiell B Boje,
ANEKTPOXUMHUUYECKUI pan
HANPSDKEHUH METaJIoB)

yYpaBHEHHIM XUMUYECKUX
peakuui
2.4 Ob6mas XapaKTEpUCTHKA Ob6mas xapakrepucTtika | OObICHATH obmue | bubnuoreka [HOK




XUMHUYECKHX
IVA-rpynnel.  Yraepoa
KPEMHHUH, U UX COEMHEHUS

9JICMCHTOB

n

AJIEMEHTOB IVA-rpynmsi.
Oco0OeHHOCTH CTPOEHMSI aTOMOB,
XapaKTepHbIe CTETEeHU
OKHCJICHUS. Yraepon,
AJTOTPOIIHbBIE Mo (UKaIHH,

pacupocTpaHeHHe B IPHUPOJE,

¢usnyeckne M XHMHYECKHE
CBOICTBA. AncopOrusi.
Kpyrosoport yrieposa B npupoe.
Oxkcuppl yriaepona, ux
¢usnyeckue M XUMHYECKHE

CBOMCTBa, JI€HCTBHE Ha JKUBEIC
OpraHU3MBbI, MOJTy4YeHUE u
IIPUMEHEHUE. DKOJ0ruuecKue

po0JIeMbl, CBSI3aHHBIE C OKCHIOM
yriepoja (Iv), TUTIOTE3a
r1100aTBHOTO MOTETUICHUS
KJIUMaTa, MapHUKOBBIA 3(PQeKT.
YrosnbHasg KACIOTAa U €€ COJIM, UX

busznyeckue U XHUMHUYECKHUE
CBONCTBA, MOJIyYeHue "
IIPUMEHEHUE. KauectBennas
peakuus Ha  KapOOHATHUOHBI.
Hcnonp3oBanne kapOOHATOB B
OBITY, MEIHIINHE,
IIPOMBILIUIEHHOCTH U CEJIbCKOM
XO35MCTBE. IIepBoHavasbHbIE
MTOHATHUSA 00 OpTraHUYECKUX

BEIIECTBAX KaK O COCAMHEHHUAX
yriaepona (MeTaH, 9TaH, JTHIICH,
aleTUJIeH, JTaHOJ, TJHUIEPHH,
yKCycHasi kuciora). [lpupomnbie
HUCTOYHUKHU YTJIEBOI0OPOIOB

3aKOHOMEPHOCTHU B
W3MEHECHUU CBOWCTB
sneMeHToB [VA-Tpynmnbl U ux
COCIMHEHU N c y4€TOM
CTPOEHHUS ux aTOMOB.
XapakTepus3oBaTh

busznueckue U XUMHYECKUE
CBOICTBa IMPOCTBHIX BELIECTB
yriepoja ¥ KpeMHUs M HX

COCIMHEHU N (oxcuaoB
yriaepoaa, YrOJIbHOM
KHCJIOTHI, KapOOHATOB,
OKCHJA KpeMHUs,
KPEMHHUEBOM KHUCIIOTBIL,
CHUJIMKATOB), CIOCOOBI  HX

[IOJIy4YEHUsl, NPUMEHEHUE U
3HAYEHHUE B IIPUPOJIE U KU3HU
YeJI0BEKa. OOBSCHATD
IIPUYHUHHO-CJIEICTBEHHYIO

CBSI3b: CTPOCHHE BELIECTBA —
CBOICTBA — NPHUMEHEHHE —
Ha M[OpuMepax COEAUHEHHI
yriepoja " KpEMHHSL.
Omnpenenars kapOboHaT- U
CHWJIMKaT-HOHBI B PACTBOPE.

OOBACHATD CYIIHOCTb
IKOJIOTMUECKUX npoOiem,
CBSA3aHHBIX C HaXOXICHUEM
YIIIEKUCIIOTO rasa B
OKpYXKaroleun cpene.
[TonTBepxknaTh OCOOEHHOCTH
cocTaBa OpraHNYeCcKHuX
BEIECTB IpuMepaMu
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(yronb, mpUpOAHBIA Ta3, HE(TH),

OPOAYKTHl ~ HUX  THepepabdoTKu
(beH3uH), MX pPOIL B OBITY H
npoMbIieHHOCTH.  [loHsATHE O
OMOJIOrYecKH BaYKHBIX
BEIIECTBAX:  JKHpaX,  OeyKax,
yIIeBOAaX — U UX POJHU B KU3HU
YyeJoBeKa. MarepuanbHoe
€IMHCTBO OpraHUYECKUX |
HEOPraHMYECKUX  COCAMHCHUHU.
Kpemuwnii, ero ¢usudeckue u
XUMHYECKHE CBOMCTBA,
MOJlyueHue U MNPHUMEHEHUE.

CoeMHEHUS KPEMHHSI B TIPHPO/IC.
Oo61ue MpeICTaBICHUS 00
okcune  kpemHus  (IV) wu
KpeMHUeBOU kucnore. CUITUKATHL,

IPOCTHIX COEAMHEHUH (MeTaH,
9TaH, OTWIEH, AalleTUJICH,
3TAHOJI, TNIMLEPUH, YKCYCHas
KHCJIOTA), B3aUMOCBSI3b
HEOPraHMYeCKUX COeIUHEHUN
yriaepoja ¥ OpPraHHYeCKHX
BemecTB. OmnuchIBaTh  poJib
O€JIKOB, )KUPOB U YIJIEBO/IOB B
(YHKLIIMOHMPOBAHUU  JKUBBIX
OpraHu3MOB, COCTaB
IPUPOJHBIX HCTOYHHUKOB
yIJI€BOAOPOAOB, HMX pOJIb B
ObITY U TNPOMBIIUIEHHOCTH.
HpOBOI[I/ITI) BBIYUCICHUA 110
YpaBHEHUSIM XUMHUYECKHUX
peakumii. IlnanupoBare wu
OCYILECTBIISAITh Ha TPAKTHUKE

WX  HCIOJIb30BaHUE B  OBITY, | XHMUYECKHE OSKCIEPUMEHTHI,
MEIUIMHE,  IPOMBIIUIEHHOCTH. | IPOBOJUTH HaOII0IeHus,
Baxwnerimume CTPOUTENBHBIE | IETATh BBIBOJIbI o
MaTepuaibl: KepamHKa, CTEKJIO, | pe3ylbTaTaM JKCIIepUMEHTa
LEMEHT, O€TOH, »eJNe300€TOoH. | IpH MIPOBEICHUU
[Tpo6aembl 0€30MacHOTro | TJa0OpaTOPHBIX  OMBITOB U
WCIIOJIb30BAaHUSI ~ CTPOUTENBHBIX | MPAKTHUYECKUX pabor.
MarepuasioB B  NoBceAHEBHOU | CienoBaTh MpaBUJIaM
JKA3HU. XuMmuyeckuil | 6e30macHoi paboThI B
skcriepuMenT:  JleMoHcTpanuu: | mabopaTtopuun npu
Monenu KPUCTAJUTMYECKUX | MCTIOJIb30BAaHUU XHUMHYECKOU
pemi€Tok  anMasa, rpadura, | mocyapl u  00OPYIOBAHMS.
¢bymnepena. Osznakomsienne ¢ | Mcronp3oBath npu
MPOLIECCOM aacopOInu | BHITIOJTHEHUH YUeOHBIX
PacTBOPEHHBIX BEIIECTB | 3aJ]aHUN TEKCThl y4eOHHUKa,
AKTHBHPOBAHHBIM yriaém U | CIIPaBOYHBIC MaTepHabl




YCTPOHCTBOM MIPOTUBOTra3a.
O3HakoMJIeHME C MpOAyKLUEHR
CUJIMKATHOM  MHPOMBIIUIEHHOCTH
(Buneomarepuansl:  cuinMkKaTHas
MIPOMBIIIJIEHHOCTB ). Mopenu
MOJIEKYJI OPTraHUYECKUX BEILECTB.
JlaGopaTopHbIii OIIBIT:
[Tonydenue, cobupanmue,
pacrio3HaBaHME U HU3Yy4YEHHUE
CBOMCTB  YIVIEKMCJIOIO  rasa.
[IpoBenenue KaueCTBEHHBIX
peakuuii Ha kKapOOHAT U CUJIUKAT-
HMOHBl M U3yYEHUE MPU3HAKOB UX
[IPOTEKAHUS. [IpakTrueckue
paboter: Ne 4. [lomydenue
YIJIEKUCIIOro rasza, U3y4yeHHe ero
cBorictB. Ne 5. Pemenue
AKCIIEPUMEHTAJIbHBIX 3a1ad 10
TeMme «BaxuHenye HemeTawulbl U
UX COeMHEHUs» Brruucnenus: no

(ITepuoguyeckyro  cucTeMy
XAUMUYECKuX djiemeHnToB J[. U.
Meneneesa, Ta0IUIy
PacTBOPUMOCTH KHUCIIOT,
OCHOBaHMII M coOJIeli B BOJE,
AIEKTPOXUMHUUYECKUI pan
HaIpsHKEHUH METaJLIOB)

ypaBHEHUSIM XUMHUYECKHX
peakuui

Pasznea 3. Merajiibl M X COeTHHEHHS

3.1 OO61ue cBoiicTBa METANIOB Ob6mas XapakTepucTtuka | PackpbiBaTh cmbica | bubnmuoreka [IOK
XUMHYECKHX AIIEMEHTOB — | m3ydaembix ~ moHstuit  wu | http://lesson.edu.ru/

METaUIOB HAa OCHOBAaHWHU HUX
nosnoxenuss B llepuoguyeckon
CUCTEME XMMMUYECKHUX 3JIEMEHTOB
.. MenneneeBa u CTpOCHUSA
atoMoB. CTpoeHHME METaJuIoB.
Mertannuueckast CBS3b "
MeTaJUIMYecKasi KpUCTaJINIecKast
peméTka.  DIEKTPOXUMHUYECKHU

MPUMEHATh ATH TOHSATHS TIPU
ONHUCaHUU CBOWCTB BEIIECTB U
ux npeBpanieHuid. OOBSICHATH
o0mue 3aKOHOMEPHOCTH B
W3MEHCHUHN CBOWCTB
AJIEMEHTOBMETAINIOB U HX
COoeTUHEHNN C Y4ETOM
CTPOEHHUS ux ATOMOB.




pAll  HANpsDKEHWH  METaJIOB.
duzngeckue U XUMUYECKHE
cBoiictBa  MerawioB.  OOmue
CIOCOOBI TOJIYYEHHS] METAJLIOB.
[ToHsiTHE O KOpPpPO3UH METAILJIOB,
OCHOBHEIC CIIOCOOBI 3alllUThl HX
oT koppo3uu. CraBbl (CTaib,
9yTYH, JIOpATIOMUHUN, OpOH3a) U
UX TpUMEHeHHe B ObITY U
MPOMBIIUIEHHOCTH. XHUMHUYECKHUI
AKCIIEPUMEHT: JleMoHCTpaIuu:

OOpa3ibl METAJIOB U CILJIABOB.

N3yueHue pe3yabTaToB KOPpPO3UU
METaJIJIOB (BO3MOKHO
UCIIOJIb30BaHUE
BHJIEOMATEPHAIIOB).
JlaGopaTopHsble OTIBITHI:
OzHakomiueHne ¢  oOpa3uamu
METaJUIOB ¥ CIUIaBOB,  HX
buznyecKkuMu CBOMCTBaMH.
Bbluucnenus: 1o  ypaBHEHMSIM

XUMHUYCCKHUX peaKHHﬁ, €CJIn OJUH
N3 pCarcHTOB COACPKUT IPUMCCU

XapakTepu3oBaTh CTPOCHHUE
METAJIOB, o0mue
bu3HYeCKue W XHMHYECKUE
CBOMCTBA METAJLJIOB.
XapakTepHu30BaTh o01me
CHOCOOBI MOJTyYCHHS
METAJIJIOB. OnuceIBaTh
CIIOCOOBI  3alIUTHEl METAJIIIOB
or koppo3uu. CieqoBaTh
IpaBUIaM Oe3omacHoit

paboTel B J1abopaTtopuu Ipu
UCIIOJIb30BaHUU XHUMUYECKOU
nocynisl M 000pyJOBaHUA.
[Ipou3BoaUTh  BBIUUCIIEHUSA
[0 YPAaBHEHUSM XHUMHMYECKHX
peakuuii, €ciau OJIUH U3
peareHToB COJIEPIKUT
IIpUMECH.  Y4acTBOBaTb B
COBMECTHOH paloTe B mape
nnu rpynne. Mcnone3oBaTh
IOpU  BBINOJIHEHUH y4eOHBIX
3aJJaHUll TEKCThl Yy4eOHHKa,
CIIPaBOYHbBIE MaTepHaIbl
(ITepuonnyeckyro  cuUCTEMY
XUMHYECKUX d1eMeHTOoB /1. U.

3.2

Bakneiiime Metaminl U UX
COECTUHEHUS

16

[Ienounble METAIBI: MOJIOKEHHE
B  [lepmogmueckoit  cucreme
XUMHYECKUX diaemeHToB JI.IM.

Menneneesa, Tabnuny
pPacTBOPUMOCTHU KHCIIOT,
OCHOBaHHMII M COJIeil B BOJE,
AIEKTPOXUMUYECKUI psin
HaNpsDKEHUH METaJlIOB)

OOBACHATH obmue
3aKOHOMEPHOCTH B
U3MEHEHUHN CBOICTB

bubnunorexa LIOK
http://lesson.edu.ru/




Menneneena, CTpOECHUE ux
aTOMOB, HAaXOXIEHUE B MPHUPOJIE.
duznyeckue U XUMHUYECKHE
CBOIiCTBa (Ha IpUMEpe HaTpus U
Kamus). OKCUABl U THUIAPOKCHJIBI
Hatpuss u Kanmus. lIpumenenue
HIEJIOYHBIX ~ METAUIOB M HUX
COEIMHECHUM.

[IlenoyHo3emMenbHbBIE  METAJLIIBI
MarHui ¥ KaJIbI[MH: TIOJIOKEHUE B
[Tepuoauueckoit cUcTeMe
XUMUYEeCKuX ajeMmeHtoB J[.U.
Menneneena, CTpOCHUE ux
aTOMOB, HAaXOXIEHUE B MPHUPO/IE.

dusznyeckue W XUMHYECKHE
CBOMCTBA MarHus © KalbIus.
Baxueiimniue COCIIMHEHUS
Kanbliust  (OKCHJ, THIPOKCHUI,
comu). JKECTKOCTH  BOABI |
CIocoObl eé yCTpaHEHHUS.
AJTIOMUHU: MOJIOKEHHE B
IIepunonnueckoit cucreme
XUMHYECKUX diaemeHTtoB JI.H.
MenpneneeBa, CTpOEHHE aToMa,
HaxO0XJeHUE B MIPUPOJE.
du3nyueckue W = XUMHYCCKHE
CBOMCTBaA ATIOMUHUS.

AmM@oTepHbIe CBOMCTBa OKcHlA U
ruapokcuaa amomuHus. JKeneso:
nosnoxenue B llepuogmyeckon
CUCTEME XMMMUYECKHUX DJIEMEHTOB
AWM. MenneneeBa, CTpoeHUE
aTOMa, HAXOXKJIEHUE B IPHUPOJE.

AJIEMEHTOBMETAIUNIOB U HX
COCIMHEHUN B TIpymmax ¢
Y4ETOM CTPOECHHSI UX ATOMOB.
XapakTepus3oBaTh

busznueckue U XUMHYECKUE
CBOMCTBa IPOCTBHIX BELIECTB
METaJUIOB U HUX COEAUHEHUU

(okcu10B, T'MJIPOKCH/JIOB,
coJIeH), CIIOCOOBI ux
MOJIy4YCHHUsI, TPUMEHEHUE U

3HAYEHHUE B MPUPOJIE U KU3HU
YeJIOBCKA. VcranaBinBaTh
MPUYUHHOCIIEICTBEHHYIO

CBSI3b: CTPOCHHUE BEUIECTBA —
CBOMCTBAa — MPUMEHEHHUE —
Ha I[pUMEpax H3y4aeMbIX
BemiecTB. Pacmo3HaBaTth C
IIOMOIIBIO KaueCTBEHHBIX
peakuuii HMOHBI METAJIJIOB:
MarHus, KajJbllysl, aJlOMUHMUS,
nuHKa, xenesa (II) m xemesa
(III), meau (II). Jloxa3wiBaTh

am(oTepHbIN XapakTep
OKCUJOB U  TUAPOKCHUIOB
AIFOMHUHMUS u IIUHKA.
IInanupoBaTh "

OCYHICCTBJIAATL Ha IIPAKTHKE
XUMHUYCCKUE DOKCIHECPUMCHTEIL,
MMPpOBOIUTH Ha6J'IIOIlCHI/I$I,
J€J1aTh BBIBObI 110
pe3yjibTaTaM 3KCIICPUMCHTA
npu IMPOBEACHNU
J'IaGOpaTOpHLIX OIIBITOB n




duznyeckue U XUMHYECKHUE
CBOIiCTBAa  JKeiesa. Oxcunpi,
ruaApokcuIbl U cou xenesa (1) u
skenesa (I1I), ux cocras, cBoiicTBa
U TolydyeHue.  XHUMHUYECKHI
JKCIIEpUMEHT:  JleMoHcTpaluu:
Oco0EHHOCTH  B3aUMOJIEHCTBUS
OKCHJA KaJblUI W HATPUSI C
BOIOU (BO3MOXHO
UCIIOJIb30BaHNE
BUJICOMATEPHAIIOB).
OxkpammBanue TUTAMEHH HOHAMU
HATpUsA, Kalusg W KaJubIus
(BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB)
UccnenoBanue CBOWCTB MKECTKOM
Bozbl. [Iporecc ropenus xene3a B

KHCIIOpOJIe (BO3MOKHO
UCIIOJIb30BaHUE
BHJIEOMATEPHAIIOB).
JlaGopaTopHsble OTIBITHI:
[IpoBenenune Ka4eCTBEHHBIX
peakiuii Ha WOHBI (MarHus,
KaJblUs, QIIOMHUHHUS, IIMHKAQ,

xkeneza (1) u xeneza (III), menu

(I1), omucaHue TPUZHAKOB UX
MPOTEKAHUS. UccnenoBanue
aMmdoTepHBIX CBOICTB
TUAPOKCHUIA AITIOMUHUS u
TUAPOKCHIA IIUHKA.

[Tpaktuyeckue paboTel: Ne 6.
JKEcTKkoCT, BONLI W METOALI €€
ycrpaHeHusi. Ne 7. Pemenue

MPaKTUYCCKUX pabor.
CnenoBatb IIpaBuIaM
0e3omacHoi paboThI B
naboparopun npu
UCTIOJIb30BAaHUU XHUMHYECKON
nocyapl W 00OPYIOBaHMS.
[Tpou3BoNUTh  BBIYHMCIICHUS

0 XUMHUYECKUM YPABHCHHSIM.
VYyacTBOBaTh B COBMECTHOM
paboTe B mape WM TpyIIe.
BricTpauBath  pa3BEpHYTHIE

IIUCBMEHHBIE U YCTHBIE
OTBETBI C  ONOpPOHM  Ha
uHpopManuo U3 ydeOHUKA U
CIIPABOYHBIX MaTepUaoB,
IrpaMOTHO HCII0JIb30BaTh
U3Yy4YEHHBIN MTOHATUNHBIN

anmapar Kypca XuMuu




ASKCIEPUMEHTAIBHBIX 3aJa4 110
TeMe «BakHelmme MeTajuTbl U UX
COeAUWHCHUA». BbIuncieHus: 110
YpaBHEHUSIM XUMHYCCKUX
peaKIuii, €CJId OJJMH U3 PEarcHTOB
JaH B W30BITKE WIH COJCPKUT
MPUMECH; MacCOBOM JIOJIU BBIXOJIa
MPOAYKTA PEAKIUU

Pasznen 4. Xumusi u oKpyxamomasi cpeaa

4.1

XHUMHS ¥ OKpYXKarolas cpena

BemectBa u  marepuasnsl B
MTOBCEHEBHOM KU3HU YEJIOBEKA.
besonacHoe HCIIOJIb30BAaHUE
BEILLECTB U XUMHUYECKUX pPEaKIUil
B ObiTy. IlepBas momomp mpu
XUMHUYECKUX 0’K0rax u
OTPaBJICHUSIX. XUMHUYECKOE
3arpsAA3HEHUE OKPYXKAIOILEH CPeIbl
(npenenpHas JOTTyCTUMAS
KOHIIEHTpauus BemiectB. Poib

XUMUH B peneHun
JKOJIOTUYECKUX npooiem.
XUMUYECKUI JKCIIEPUMEHT:
JeMoHcTpanuu: N3yuenue

00pa3roB MarepuaigoB (CTEKIIO,
CIUTaBbl METAJJIOB, MOJIWMEPHBIE
MaTepuabl)

XapakTepru3oBaTh poib
XMMUU B pa3MyHbIX cepax
JIEATCILHOCTH JIIOJICH,
OCHOBHBIE BELIECTBA "
Marepuaibl, IPUMEHSAEMBIE B

KU3HU COBPEMEHHOTO
YyeJoBeKa. OOBsICHATD
YCIIOBUS 0€e30MacHOTO

UCIIOJIb30BAaHUSl BEILECTB U
XMUMHUYECKHUX peakiuil B ObITY.
AHanu3upoBaTth "
KPUTHYECKH OLICHNBATh
uHpoOpMani0 O  BIUSHUU
IIPOMBIIIJIEHHOCTH,
CEJIBCKOro XO35ICTBA,
TpaHcopra H  Jp. Ha
COCTOSIHHE OKpY’Karolen
cpenpl. YMETh  OKa3blBaTh
MEPBYIO MOMOIIb npu
XUMHUYECKUX  OXOrax H
OTpaBJICHHUSIX. [IpuHuMaTh
yyacTue B OOCYXICHHUHU
npoOjieM  XUMHYECKOH |
JKOJIOTUYECKOU

bubmnoreka IIOK
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HaIpaBJICHHOCTH.

OBIEE KOJIMYECTBO YACOB
110 IIPOI' PAMME
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