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IMosicuuTeILHAS 3aIMCKA

Pabouas mnporpamma paspaborana c yderom DexepanpHoro 3akona N 273-03 "OO6
oOpazoBanuu B Poccuiickoit @enepaunun’, @PI'OC ocHoBHOro 0011ero ooOpazoBaHus (yrBepKIeH
[Tpukazom Munobpuayku Poccum ot 17 nexabps 2010 r. N 1897), ®OII OOO( IIpukas
Munncrepcrsa [Ipocserienus ot 18.05.2023 Ne 370)

[IporpaMmma 1o xuMHUM Ja€T MPEACTABICHUE O IENAX, OOImed cTpaTteruu OOydeHUs,

BOCIIUTAHHUS W Pa3BUTHS OOYYAIOIIMXCS CPEACTBAMH YYeOHOrOo MpEIMeTa, YCTaHABIIMBAET
o0s3aTenbHOE MPEIMETHOE CoepKaHue, IpeaIycMaTpUBaeT paclpeiesieHue ero mo Kiaccam u
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM MPOrpaMMbl [0 XUMHH, OMPeIesieT KOJINYECTBEHHbIE
M Ka4yeCTBEHHBIE XAapPaKTEPUCTUKH COACPKAHUS, PEKOMEHIAYEMYIO MOCIEA0BaTeIbHOCTD
U3Y4YEHUSI XUMUU C YUYETOM MEXKIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€U, JIOTUKU Y4€OHOTO
mpolecca, BO3PacTHBIX 0COOCHHOCTEH 00ydaroluxcs, onpeAensieT BO3MOXKHOCTH MpeAMeTa s
peanuzanuu TpeOOBaHUM K pe3yabTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTENbHOM MpOrpamMmbl Ha
YPOBHE OCHOBHOT'O OOIIEr0 00pa30BaHus, a TakKe TpeOOBaHUM K pe3ybTaTaM 00y4eHHs] XUMUU
Ha YpOBHE IIeJIed W3Y4YeHHUsi TpeIMEeTa W OCHOBHBIX BHIOB Y4€OHO-ITO3HABATEIBHOU
JESTEIIbHOCTH 00YYaroIIerocs o OCBOCHUIO Y4EOHOTO COJIepKaHusl.

3HaHME XUMUU CIIY’)KUT OCHOBOH ISl JOPMUPOBAHUS MUPOBO33PEHUS 00YJaIOIIErocs, ero
MPEJICTABICHUA O MAaTEPUAILHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (POPMUPYEMbIC XUMHUEH
MIPEACTABJICHUS O B3aWMOIIPEBPAILICHUSIX YHEPTUU B 00 IBOJIIOIIUH BEIIECTB B MPUPOJIC, O MYTAX
pelieHuss rI00albHBIX MPOOJIEM YCTOWYMBOTO pPAa3BUTHUSL YEJIOBEYECTBA — CHIPHEBOIA,
HHEPreTHUECKOM, MUIIEBOM U HKOIIOTUYECKON 0€30MacHOCTH, MPOOJIeM 31paBOOXPAHEHUSI.

N3ydenune xumun:

CIOCOOCTBYET peai3allid BO3MOXKHOCTEH I CcaMOpa3BUTHS W (HOPMHUPOBAHHS
KYJIBTYpBI INYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHOIN TPaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHKME MBIIUICHHUS U TBOPUECKUX CIIOCOOHOCTEH O0yJaromxcs,
HAaBBIKOB HMX  CAMOCTOSTENIBHOM  yueOHOM  JEATENBHOCTH, OKCHEPUMEHTAIBHBIX U
WCCJIEIOBATENIbCKUX YMEHUN, HEOOXOJMMBIX KakK B TIOBCEJHEBHOM JKM3HM, Tak U B
npodeccCuoHaNBHOM NesSTeNbHOCTH;

3HAKOMHUT CO CHEIU(UKON HAYYHOTO MBIIIJIEHUS, 3aKJIaJbIBa€T OCHOBBHI I[EJIOCTHOTO
B3TJIS1a HA €IUHCTBO MPUPOIBI U YETIOBEKA, SIBISIETCS OTBETCTBEHHBIM ATArloM B (POPMHUPOBAHUUN
€CTECTBEHHO--HAYYHON TPAMOTHOCTH O0yYaIOIINUXCS;

crocoOcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--HAyYHBIM
3HaHMUSIM, K TPUPOJE, K UYEJIOBEKy, BHOCHUT CBOW BKJIaJ B JKOJIOTUYECKOE OOpa3oBaHUeE
o0yJaromuxcs.

JlanHble HampaBiieHHss B OOy4E€HHU XUMHUHU 0OecredyMBaroTCsl CHElU(UKON colep:kaHus
y49eOHOTO TIpeIMeTa, KOTOPBIN SIBISETCS TIENarorTHYecKd aJalTHPOBAHHBIM OTPAXKEHUEM
0a30BOIi HAYKW XUMHUU Ha ONPEJICTIEHHOM dTarie € pa3BUTHSL.

Kypc xumMum Ha ypoBHE OCHOBHOTO 0O0IIEro oOpa3oBaHUs OPUEHTHUPOBAH HA OCBOCHUE
00yJaroNMMHUCS CUCTEMBl TIEPBOHAYAIIBHBIX MOHATUA XUMUH, OCHOB HEOPTAaHUUECKOW XUMHUU U
HEKOTOPBIX OTJICTBHBIX 3HAUUMBIX TIOHSITHH OPTaHUYECKOU X UMHH.

CtpykTypa comep:KaHHsl MPOTPaMMBI 0 XHUMHH C(HOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxoAa K e€ uaydenuto. CojaepaHue CKJIAAbIBACTCS W3 CHUCTEMbI MOHATHM O XUMHUYECKOM
JJIeMEHTE W BEUIECTBE M CHCTEMbl MOHATUH O XHUMHUYeckol peakuuu. OOe 3T CUCTEMBbI
CTPYKTYpPHO OpPraHM30BaHbl 1O MPUHLHUITY IOCJIEOBATEILHOTO Pa3BUTHSA 3HAHUNA HA OCHOBE
TEOPETHUUECKUX MPEICTaBICHUN Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJIIPHOTO YUYE€HHs KaK OCHOBBI BCEIO €CTECTBO3HAHUS;



— [lepuonnueckoro 3akona /[. 1. MennaeneeBa kak OCHOBHOTO 3aKOHA XUMHUH;

— YY€HHUSI O CTPOCHHUH aTOMa U XMMUYECKOH CBSI3H;

— MPEICTaBICHUI 00 IEKTPOIUTUIECKOMN TUCCOIIMALIMY BEIIECTB B PACTBOPAX.

Teopernueckne 3HAHUS PACCMATPUBAOTCS HA OCHOBE SMIIMPUYECKH IOJYYEHHBIX H
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IIOCJIEOBATEILHO OT OJIHOTO YpPOBHSA K JpPYromy,
BBITIONHSST (YHKIIUH OOBSICHCHHS W TPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUS U MOJTYyYEHHUS U3yYaeMbIX BEIIECTB.

OcBoeHue MPOrpaMMbl IO XUMHUHU CIIOCOOCTBYET (HDOPMUPOBAHMIO TPEACTABICHUS O
XMMUYECKON COCTAaBJAIOIICH HAYYHOM KapTUHbI MHUpa B JIOTUKE €€ CUCTEMHOW IPUPOJIBI,
LEHHOCTHOTO OTHOIIEHHUS K HAayYHOMY 3HaHUIO U METOJIaM MO3HaHus B Hayke. M3yduenue xumuu
MNPOUCXOAUT C TPHUBJICUCHHEM 3HAHUM H3 paHee M3YUYCHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuit Mup», «buonorus. 5—7 knacce» u «Pu3uKa. 7 Ki1ace.

[Tpu u3yyeHNr XUMUU TPOUCXOAUT (HOPMUPOBAHKUE 3HAHUN OCHOB XMMHYECKON HAYKH KaK
00JaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKON AESITEIbHOCTH YEJIOBEKa U KaK OJJHOTO
13 KOMIIOHCHTOB MHPOBOW KYJIbTYpHI. 3ajjada y4eOHOro mpeaMeTa COCTOUT B (pOpMHpOBaHUHU
CUCTEMbl XUMHUYECKHX 3HAHHM — Ba)KHEHIIHUX (DAKTOB, MOHSATHH, 3aKOHOB U TEOPETHYECKHUX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHWH MHUPOBO33PEHUYECKOT0 XapakTepa, S3bIka HayKH, B
MpUOOIIEHNN K HAYYHBIM METO/IaM MTO3HAHUS TIPU U3YUYCHUH BEIIECTB M XUMHUECKUX PEaKIINil, B
GbOpMHpPOBAaHMM W PA3BUTUM TIO3HABATEIBHBIX YMEHUW M HX TNPUMEHEHUU B Y4EOHO-
MO3HABATENIbHON U y4eOHO-UCCIIEA0BATEIbCKON NeATeIbHOCTH, OCBOCHUH MpaBUil OE30MacCHOTO
oOpallieHus ¢ BEIeCTBAMU B TOBCETHEBHOM JKHU3HH.

[Ipn u3yuyeHUH XMMHUH Ha YPOBHE OCHOBHOT'O OOIIEro oO0pa3oBaHUs BaKHOE 3HAUCHHUE
NPUOOPENTHN TaKKUe LIETH, KaK:

— (popMHupoOBaHUE WHTENIEKTYaTbHO PAa3BUTON JIMYHOCTH, TOTOBOW K CaMOOOpPa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHIO PEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIONIUMCS YCIOBHSM KU3HU;

— HaNpaBJIEHHOCTh OOY4YEHMs Ha CHCTEMaTHYecKoe MpuoOILIeHHne O00ydaroluxcs K
CaMOCTOSITEJIbHOW ~ IO3HABAaTEeJIbHOW  JESATENbHOCTH, HAay4YHbIM  METOJAaM  IIO3HaHUS,
(bopMUPYIOLIUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XHUMHH;

— ofecrnieueHue YCJIOBHMM, CHOCOOCTBYIOUIMX MPHOOPETEHUIO OOYYaIOIIMMUCS OIbITa
Pa3HOOOpa3HOM JEeATETHLHOCTH, MO3HAHWS W CaMOTIO3HAHWS, KIIFOUEBBIX HABBIKOB (KITHOUYEBBIX
KOMTIETESHIIHI ), UMEIOIINX YHUBEPCATbHOE 3HAUCHUE ISl PA3IMYHBIX BUAOB JACSITEILHOCTH;

— ¢gopmupoBanue o6mel PyHKIIMOHATHHON U €CTECTBEHHO-HAYYHONH TPAMOTHOCTH, B TOM
YUCJIe YMEHUN OOBSICHATH U OLICHUBATH SIBIICHUS OKPYXKAIOIIETO0 MHUpPA, MCIOJIb3yS 3HAHHS U
OTBIT, TIOJYYCHHBIE TMPU HW3YYECHUHW XUMHUHU, NPUMEHSITh WX TPHU pEHIeHUH TpodieM B
IIOBCEIHEBHOM JKU3HU U TPYIOBOH EATENBHOCTH;

— (opMupoBaHue y 00y4aroMuXcs TYMAaHUCTUYECKUX OTHOIICHU, TOHUMAHUS [ICHHOCTH
XUMUYECKUX 3HAHUU I BBIPAOOTKHM DKOJOTHYECKH IIEIeCO00pa3HOro TOBEAEHUS B OBITY H
TPYAOBOM JEATEIBHOCTH B LEJAX COXPAHEHHS CBOETO 3J0POBBbI M OKPYXKAIOWIEH MPUPOIHOMN
Cpelibl;

— pa3BUTHE MOTUBAIMU K 00YUEHHUIO, CHOCOOHOCTEH K CAMOKOHTPOJIO M CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHHUS OOIIEYEIOBEYECKUX I[EHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
pod ISl ¥ HAMPABIICHHOCTH JAJIbHEHUIIIET0 00yUeHHS.

OO01ee yuciio 4acoB, OTBEACHHBIX I M3yYEHUS XMMHUHU HAa YPOBHE OCHOBHOTO OOIIErO
oOpa3oBanus, coctaBisieT 136 dacoB: B 8 kinacce — 68 vacos (2 yaca B Hezieno), B 9 kiacce — 68
4yacoB (2 yaca B HEJIEIIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHauya/ibHbIe XMMHYECKHE TOHATHUSA

IIpenmer xumuu. Posib XMMUM B KU3HM 4YeJIOBEKa. XUMHS B CUCTEME Hayk. Tena u
BeulecTBa. dusnueckue CBOWCTBAa BELIECTB. ArperarHoe cocrossHue BeuiecTB. [loHsTue o
METOJIaX MMO3HaHUs B XUMUU. YuCThIe BemecTBa U cMecu. CiocoObl pa3ielieHUs] CMece.

ATOMBI ¥ MOJEKYIbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
IIpocTble u cioXkHbIE BenecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckass Qpopmyrna. BaneHTHOCTP aTOMOB XHMMHUYECKHUX DJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BellecTB. OTHOCUTEIbHAS aTOMHAst Macca. OTHOCHUTENIbHAST MOJIEKYJIsSipHast
Macca. MaccoBasi 10J11 XUMUYECKOIO 3JIEMEHTA B COCIUHEHUH.

KonuuectBo BemecrBa. Monb. MossipHas macca. B3auMocCBsi3b KOJIMYECTBA, Macchl U
YHCIIa CTPYKTYPHBIX €IHHHUII BenlecTBa. Pacu€rel mo hopMynaM XMMHUYECKHX COCTUHCHHUM.

dusznueckue M XUMHUYECKHE SIBICHUSA. XUMHUYECKass peakiuss M e€ MpU3HAKU. 3aKOH
COXpaHEHMsI MACChl BEIIECTB. XUMUUeckue ypaBHeHHs. Kinaccudukanms XUMUYECKUX peakiuit
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOHM IMMOCY0M, MpaBWiIaMH pabOThI B JTAOOPATOpPHH M NMPUEMAMH
oOpaiieHusi ¢ 1abOpaTOpHBIM O0OPYIOBAaHUEM, HU3YYCHHE W ONUCaHUE (PU3NYECKUX CBOMCTB
00pa3110B HEOPraHUYECKUX BEIIECTB, HaOM0ieHne pu3nuecKuX (IJIaBIeHHE BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIKE, KATIEHHE U KOHJCHCAIMS BOJbI) U XUMUYECKUX (TOPEHHUE CBEYH,
MPOKAIMBAaHNE METHOM MPOBOJIOKH, B3aUMOJICHCTBIE Meja ¢ KUCJIOTOM) SBJICHHH, HaOII0IeH e
W ONHCAaHWe TMPHU3HAKOB TMPOTEKAHHWS XUMHUYECKHX peakuui (pasnokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJIOPHIOM Oapusi, pasznoxkeHue rugapokcuaa meau (1) mpu
HarpeBaHWM, B3auMOJCHCTBUE Keie3a ¢ pactBopoM conu Meau (), usydenme crocoOoB
paszieneHus CMeceil: C TIOMOIIbI0 MarHuTta, (UIbTpOBaHWE, BHIAPUBAHUE, AUCTHILUISALINS,
xpomaTtorpadusi, TpOBENEHHWE OUYUCTKA TOBAPEHHON COJM, HAONIOJCHHEe W ONHCAHUE
pEe3yNbTaTOB TMPOBEAEHUS OMbITA, WUIIOCTPUPYIOLIETO 3aKOH COXPAHEHHUS MAacChl, CO3/1aHUE
MoIesIeld MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Ba:xHeiiniue npeacraBuTe/ M HEOPraHMYECKMX BelleCTB

Bo3ayx — cmech razos. CocrtaB Bo3ayxa. Kucinopoa — 3J€MEHT U IPOCTOE BEIIECTBO.
Haxoxnaenne kucnopona B nmpupoje, Gpu3nueckue U XMMHUECKUe CBOMCTBA (peaKIuu TOPSHHS).
Okcuapl. Ilpumenenue xucimopona. CrocoObl MOMydeHHS KHCIOpoJa B JabopaTopuu U
MpOMBIIUIEHHOCTH. KpyroBopoT kuciopoga B mpupoae. O30H — almoTpornHas MOIu(HUKAIAs
KHCIIOPO/JIa.

TermoBoit A(PeKT XUMHUYECKONW pEeaKIHH, TEPMOXUMHYECKHE YpPaBHEHHUS, JK30- H
SHIOTEPMUUYECKHE peakuu. TOIIMBO: yrojiib W METaH. 3arps3HEHHE BO3/yXa, YCHUJICHHUE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bomopon — »snemeHT M mpocroe BemiecTBO. HaxokaeHue Boaopojga B MPUPOJE,
dbuznyecKre 1 XUMUIECKHE CBOMCTBA, MPUMEHEHHE, CITOCOOBI oNyueHusi. KucioTel u comu.

MoutsipHbIii 00bEM Ta30B. Pacy€Thl M0 XMMHUYECKUM ypaBHEHHSIM.

®dusnyeckue cBoMcTBa BOABL. Boja kak pactBoputenb. PactBopbl. HackimeHHbie u
HEHACBIIICHHbIE pacTBOpbl. PacTBopuMOCTh BelecTB B Boje. MaccoBast [1oyisl BelllecTBa B
pacTBope. XuMH4eckue cBoicTBa Boabl. OcHOBaHUA. Poib pacTBOpOB B IpPUPOJE U B KU3HU



yenoBeka. KpyroBopoT Bojabl B mpupone. 3arpsa3HeHUEe NPUPOIHBIX BoA. OxpaHa M OYMCTKA
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJieoOpa3yroIue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpasyromue. HomenknaTypa
OKCcHJI0B. DU3NUYECKHEe U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmyyenue okcuaos.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMEBIC OCHOBAHUS.
Homenkiiarypa ocHoBanuil. @uU3MYECKHE M XUMUYECKHE CBOWCTBA OCHOBaHWU. [lomyueHne
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucnor. Homenkinarypa kucinot. @usndeckiue U1 XUMHUYECKHE
cBoiicTBa kucaot. P akruBHoctu metauioB H. H. bekerosa. Ilonyuenue kucior.

Conu. Homenknarypa coneil. ®@uznueckue U XxumMuueckue cpoiictBa coieil. [lomyuenue
COJICH.

['eneTnyeckas CBA3b MEXKYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpeZIeNIEHUE COJEpKaHUs KUCIOpOoJa B BO3AYXE, [IOJIy4eHHUE, COOMpaHue,
pacro3HaBaHHe M HM3yYEHUE CBOMCTB KHUCIOPOa, HAOMIOJACHHE B3aUMOJCHCTBUS BEIIECTB C
KHUCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MpEKpalleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
oOpa3liaMi OKCHIOB M OINHUCAHWE HMX CBOHCTB, TOJy4YCHHE, COOMpaHUE, pacro3HaBaHUE U
U3ydeHHe CBOWCTB BOaopoaa (ropeHue), B3aumojeiictBue Bojopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPHAIIOB), HAOIIOJACHHE 00pa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH PAaCTBOPEHUS BEIIECTB C Pa3IMYHON PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINPEACIEHHOM MacCOBOM JOJEH pacTBOPEHHOIO BEIIECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUEeM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHNE OOpPAa3I[OB HEOPTaHUYECKUX BEUIECTB PA3IMUYHBIX KJIACCOB,
HaOIIO/IeHUE W3MEHEHUS OKPAacKM WHAMKATOPOB B pPAcTBOpax KHCIOT M MIeNoued, H3ydeHHe
B3auMoieicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTBHI, KHUCJIOT C METaJUIaMU,
peaKUHuil HEUTpalIu3alnu, MOJYYEHHE HEPACTBOPHUMBIX OCHOBAHWM, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIH, PEIICHUE SKCIIEPUMEHTANIBHBIX 3a/1a4 110 TeMe «BaxHenmme
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummuueckux jiementos /[, HU.
MenpaeneeBa. CtpoeHue aToM0OB. XMMUYECKas CBSA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKANNUKM XUMHUECKUX OJleMeHToB. [loHsATHE O Trpymmax
CXOJTHBIX 3JIEMEHTOB (IIEJIOYHBIC U IIEIOYHO3EMETbHBIE METAIUIbI, TaJOTE€HbI, HHEPTHBIE Ta3bl).
DNeMEeHTBI, KOTOpble 00pa3yloT aM(OTepHbIE OKCUIBI U THIPOKCHIBI.

Ilepuonnueckuii 3akoH. llepuoamyeckass cucrema xumuueckux a3nemeHtos . H.
MengeneeBa. KopoTkomepuonnas u anmuHHonepuogHas ¢opmel [leprogudeckoil CHUCTEMBI
xumudeckux snemeHToB J[. M. MenneneeBa. Ilepuoast u rpymnmbl. DU3HYECKHA CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIIbI AJIEMEHTA.

Crpoenue aromoB. CoctraB aroMHbIX snuep. HM3otombl. Onektponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEpBBIX 20 XUMHUYECKHX 3JIeMeHTOB [leproandeckoil CUCTEMBI
. W. MenneneeBa. XapakTepHCTUKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXXEHUIO B
ITepuoanueckoii cucreme J[. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.



3nauenue Ileprnoanueckoro 3akoHa u [leproauyeckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB
JUIs pa3BUTHS HayKU U npakTuku. J[. . MenneneeB — y4€Hbll U IpaykJaHUH.

XuMuyeckas CBSI3b. KoBanenrnas (monsipHas u HENoJIsIpHast) CBS3b.
DNEKTPOOTPULIATEIIBHOCTh XUMUYECKUX IEMEHTOB. FlOHHAas CBA3b.

Crenenp  okucieHusi.  OKHCIUTENBHO--BOCCTAaHOBUTENbHBIE — peakuuu. IIponeccsr
OKHCJIEHHS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

u3ydeHre oO0pa3loB BEIIECTB METAUIOB M HEMETAJJIOB, B3aMMOJAEHCTBHE THAPOKCHJIA
LIMHKA C pacTBOPaMHU KHCJIOT U ILEJIOYEH, NMPOBEICHUE OIBITOB, WLIIOCTPUPYIOIIUX IIPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKluil (TOpEHUE, PEaKLIUU Pa3JI0KEHUS, COETUHEHMUS).

Mesxicnpeomemmuuie ceasu

Peanuszanus MEXIpPEAMETHBIX CBA3CH IPU U3yYEHUU XMMHUU B 8 KJIACCE OCYILECTBISAETCS
yepe3 MCIOJIb30BaHME KaK OOLIMX eCTECTBEHHO--HAyYHBIX IOHATUH, TaKk U IOHATHH,
ABJISIOLIMXCSI CHCTEMHBIMHU JUIsl OT/AEIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOI'O LIUKJIA.

OOme ecTeCTBEHHO--HAYYHbIE TOHSATHS: HAY4HBIH (pakT, TUIOTE3a, TEOpHs, 3aKOH,
aHalu3,  CHHTe3,  Kijaccupukauus,  MEepUOAUYHOCTb,  HAOJIIOJEHHE,  SKCIEPHUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOJECIIb, SIBJICHUE.

®uznka: Marepusi, aToM, OJJIEKTPOH, HIPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJa, B3JEKTPUYECKUN 3apsll, BELIECTBO, TeJI0, O0BEM, arperaTHoe
COCTOSIHUE BELIEeCTBa, a3, (PU3MYECKHE BEIMYMHBI, €AMHUIBI MU3MEPEHUs, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorus: porocunres, npixanue, 6uocdepa.

['eorpadus: atmocdepa, ruapochepa, MHHEpadbl, TOPHBIE TMOPOJbI, IOJE3HbIE
HCKOIIa€MBbI€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmoanueckas cucrema XuMu4yeckux »dieMeHtoB J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUHM CBOMCTB XMMHMUYECKHX
DIIEMEHTOB NEPBBIX TPEX IEPUOMAOB, Kalus, KalblUs U UX COEAWHEHHH B COOTBETCTBHM C
M0JIO’KEHHEM 3JIeMeHTOB B [leproandeckoii cucteMe U CTPOEHUEM MX aTOMOB.

Crpoenue BemecTBa: BHABI XUMUYECKOM CBA3M. THNBI KPHUCTAUIMYECKUX PEHIETOK,
3aBUCHUMOCTb CBOMCTB BELIECTBA OT THUIIA KPHUCTAUIMYECKOW PEHMETKHM M BHJA XUMHYECKON
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTaHWYECKHX BEIIECTB. XHMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIUXCS K pa3jIMYHBIM KjaccaM HEOPraHWYECKUX COEIUHEHHH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccugukaius XUMHYECKUX peakUil Mo pa3IuyHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
YYaCTBYIOIIMX B pEaKIUU BEIIECTB, MO TEMIoBOMY 3((exTy, M0 H3MEHEHHIO CTeTeHeH
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYacCTHIO KaTajuu3aropa). JK30- U
SHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPAaBHEHHUS.

[TonsiTue 0 cxopoctu XuMHUUeckoil peakiuu. [Tonstue 06 0OpaTUMBIX M HEOOPATUMBIX
XUMHUUYECKHX peakuusax. [IoHATHE O TOMOrEHHBIX M TeTepOreHHbIX peakuusx. I[lonsatue o
karanuse. llomarme o XxumuueckoM paBHOBecuH. DakTOphl, BIHAOIIKME HA CKOPOCTh
XUMHUYECKON pEeaKIMU U NIOJI0KEHNE XUMUYECKOTO PaBHOBECHS.



OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM, SJCKTPOHHBIM OalaHC OKUCIUTEIHHO-
BOCCTAaHOBUTENIBbHON peakuuu. CocCTaBlI€HHE YPaBHEHHM OKHCIIHUTEIbHO--BOCCTAHOBUTEIbHBIX
peaKIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON TUCCOLMUALNU. DIEKTPOJIUTHI U HEIJIEKTPOIUTHL. KaTnoHsl,
AQHUOHBI. MexaHH3M JHUCCOIMAIlMM BELIECTB C PAa3jIMYHbIMH BHJAMU XHMHUYECKOW CBS3H.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakuuu monHoro o6MeHa. YCIIOBHS NMPOTEKaHUsS PEaKIMii HOHHOTO OOMEHa, TOJHbBIE U
COKpall€HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAHWW MU COJEH B CBETE
IpEJCTaBICHU 00 3IEKTPONIUTUYECKOW aucconuanui. KadecTBeHHbIE peakIMyd Ha HOHBI.
[TonsTHE O TUIPONIHU3E CONEN.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIIECTB —
METaUIOB M HeMmeTawioB (rpadura W anmasa), CJIOXKHBIX BEIIECTB (XJIOpHAA HATpHUs),
UCCJIEJOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMMUYECKOH pEakIuu OT BO3ACHCTBUS PA3IUUYHBIX
(GakToOpoB, UCCIIEJOBAHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, IpOLEcCa JUCCOLUALNU
KHUCTIOT, IIeJo4Ye W cojeil (BO3MOXKHO HCIIOJIb30BAHME BHUIEO MATEpPUANIOB), IMPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX TMPHU3HAKU MPOTEKAHUS Peakiuil MOHHOro oOMeHa (oOpa3oBaHue
ocajZika, BBIACICHHE Tra3a, OOpa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOIIUX MPHUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUil (FOpeHHEe, peakluu pPas3IoKEeHUs, COCJAUHEHUS),
pacrno3HaBaHHE HEOPTraHMYECKHX BEHIECTB C IOMOIIBI0O KAYECTBEHHBIX pEaKUWid Ha HMOHBI,
pELIeHNE SKCIIEPUMEHTAIBHBIX 3a]1a4.

HemeTasibl M MX coeIUHEHUS

OOmiass xapakTepucThuka rajoreHoB. OCOOEHHOCTHM CTPOEHUSI aTOMOB, XapaKTEepHbIE
crenenn okucieHus. CTpoeHne U (U3MUECKHE CBOICTBA MPOCTHIX BEIIECTB — TaJOTCHOB.
XUMHYECKUE CBOICTBA Ha NIpHUMEpPE XJopa (B3aMMOACICTBHE C METaNIaMU, HEMETaJlIaMH,
nienoyamu).  XuopoBogopod. ConsiHas KWCIOTa, XMMHMYECKHE CBOMCTBA, IOJIyu€HHUE,
npuMeHeHue. JlelicTBue XJiopa U XJIOPOBOAOPO/ia Ha OPraHu3M uesnoBeka. BaykHelme Xiaopuabl
U UX HaXO0XJACHHUE B IPUPOJIE.

OO6mas xapaktepuctuka s1neMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne M (QU3MYEeCKHe CBONCTBA MPOCTHIX BELIECTB —
KHCIIOpOJia M cepbl. AJUIOTPONHBIE MOIU(UKAIIMKA KUCIOPOJa U cepbl. XUMUYECKUE CBOMCTBA
cepel. CepoBOJIOpPOA, CTpoeHHUe, (U3NYeCKHe M XHUMHUYeckhe cBoHcTBa. OKCHIBI Cephl Kak
MPEJICTABUTENIN KUCIOTHBIX OKCHAOB. CepHasi KUCIOTa, PU3NYECKUE U XUMHYECKHE CBONCTBA
(obmue Kak MpeACTaBUTENS Kiacca KHCIOT M crHenuduueckue). XHUMHUYECKUE peakiu,
JeKale B OCHOBE IPOMBILIUIEHHOTO croco0a MOJdy4deHHs cepHOW KuciotTbl. [Ipumenenue
cepHoit kucinoTel. Conu cepHON KUCIOTHI, KaueCTBEHHAs peakiius Ha cyibdaTr-uoH. HaxoxaeHue
ceppl M €€ COEIMHEHUH B MpUpoae. XHUMHUYECKOE 3arps3HEHUE OKPYKAIOLIEH Ccpenbl
COECTMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJOEMOB), CIOCOOBI €ro
MPeIOTBPALLIECHUS.

OO6mass xapaktepucTuka 31eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHBIC CTETICHH OKHUCICHHS. A30T, paclpoCTpaHeHHWE B Tpupojne, Qusuveckue u
XUMUYECKHe cBoiCcTBa. KpyroBopot azora B mpupojae. AMMHUak, ero pu3ndeckue u XMMHUIECKUE
CBOICTBa, nony4yeHue u npuMeHeHue. Conu aMMOHMsI, UX (HU3MUECKHE U XUMHUYECKHE CBONCTBA,
npuMeHeHue. KauecTBeHHast peakuusi Ha MOHbl aMMOHHMS. A30THas KUCIOTa, €€ MOJy4YeHUE,
duznyeckue W XUMHYECKHE CBOWcTBa (0OIIMEe Kak TMpEACTaBUTENS Kilacca KHUCIOT H
cnenuduyeckue). Mcnoap3oBaHWe HUTPATOB M COJIEH aMMOHMSI B KauyeCTBE MHUHEPAIBHBIX



ynoOpeHuii. XuMHUYECKOe 3arpsi3HEHHE OKPYKAIOIIEH Cpelbl COCTMHEHUSIMHU a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO3AyXa, MOYBBI U BOAOEMOB). Docdop, ammoTponmHbie MOIUPHUKAINNA
docthopa, puznyeckue u xummueckue cporctBa. Oxcua ¢ocdopa (V) u docdopHas xkuciora,
¢du3nyeckue M XUMHMYECKHE CBOWCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 351eMeHTOB |VA-rpynnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENICHH OKUCICHHS. YTIEPOJ, alJIOTPOIHbIE MOIU(UKAIIUK, PACIPOCTPAHEHUE B
npupoe, pusnueckue 1 XuMudeckue cBoictBa. Ancopbuus. KpyroBopot yrieposaa B mpupoe.
Oxcuapl yraepona, UX (pU3NUECKUe U XMMHUYECKHE CBOMCTBA, JIeHiCTBHE Ha JKUBbIE OPraHU3MBI,
MOJyYCHHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsi3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUIOTE3a TI00AILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIN 3PQeKT. YTolbHAs KUCIOTa U e
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, NojydeHue M mnpumeHeHue. KauectBeHHas
peakuus Ha  KapOoHaT-umoHbl. cnosb3oBaHue  KapOOHAaToB B ObITY, MEIMIIMHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHavanbHble MOHATHS 00 OPraHMYECKMX BELIECTBAX KaK O COEAMHEHMSIX YIiiepoJa
(MeTaH, 3TaH, ATWUJIEH, AalETWUJIEeH, 3TAaHOJ, IJMLEPHH, YKCycHas kuciora). IIpupoaHsie
UCTOYHUKU YTJIEBOJAOPOAOB (yrojb, NPUPOAHBIA ra3, He(QTb), MPOAYKTHl HMX HEpepabOTKU
(OeH3uH), UX poJIb B OBITY U MPOMBINUICHHOCTH. [I0HATHE O OMOJIOTMYECKN BaKHBIX BEIECTBAX:
KUpax, OelKkax, yrjaeBoJax — W HMX pOJIM B KU3HU 4YeJIOBEKa. MarepuallbHOE €IUHCTBO
OpPraHUYeCKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usndyeckue M XUMHYECKHUE CBOWCTBA, MOJY4YEHHE U IpPHUMEHEHHE.
Coenunenus kpemMHusi B mnpupoje. OOume mnpencrasieHuss o6 okcuge kpemuus (IV) u
KpeMHUEBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHelinue
CTpOMTENbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeTOoH, »ene300eToH. I[IpoGiemsl
0€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MaT€pPHAIOB B IOBCEAHEBHOM KU3HMU.

Xumuueckuii IKcnepumenm:

U3y4eHHue 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCJIOTHI, MPOBEICHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX NMPOTEKAHUs, OIBITHI,
oTpakaromue (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJOT€HOB M UX COEAMHEHUI (BO3MOXKHO
UCIIOJIb30BaHUE BUAEOMATEPUAIOB), O3HAKOMJIEHHME C 0OpasliaMu XJIOpUAOB (TajJOre€HUA0B),
O3HAKOMJIEHHE C oOpa3laMu cepbl U €€ COeIMHEHUSMU (BO3MOXHO HCIOJIb30BaHUE
BUEOMaTEepHUaoB), HaOMIOJeHHEe Tpolecca OOYIJMMBaHUS — caxapa IOX  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOW KHMCIIOTHI, U3yUYeHHE XUMHUYECKUX CBOMCTB pa30aBIeHHOMN cepHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMu Ha cynb(arT-uoH U HaOIoJIeHue NpHu3HaKa eé
MPOTEKaHUs, 03HAKOMJICHHE C (PU3UYECKHMMH CBOWCTBaMHU a30Ta, ¢ocopa M UX COEAUHEHUN
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHAIIOB), 00pa3liaMH a30THBIX U (POCHOPHBIX yIOoOpEeHHUH,
nojydeHue, coOupaHue, pacro3HaBaHWE M U3yYEHHE CBOWCTB aMMHUaka, IpOBEACHUE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUs U ¢ocaT-uOH U HU3YYEHHE NPU3HAKOB HX
MIPOTEKaHUs, B3aMMOJECICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
MCIIOJIb30BAaHUE BUJEOMATEPHANIOB), M3YYEHHE MOJENIEH KPUCTAUNIMYECKUX PEIIETOK aiamasa,
rpaduta, ¢yuiepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOPOIMH PAcTBOPEHHBIX BEILECTB
aKTUBUPOBAHHBIM YIVIEM M yCTPOICTBOM IPOTHBOra3a, IOJIy4eHue, COOMpaHue, paclio3HaBaHUuE
U U3y4YEHUE CBOMCTB YIJIEKHCIIOTO ra3a, IPOBEJCHHUE KAaYEeCTBEHHBIX PEaklMi Ha KapOOHAT U
CHJIMKAaT-MOHBl M M3y4YCHHE NPU3HAKOB UX MPOTEKaHMs, O3HAKOMJICHHE C TPOIyKIHEH
CUJIMKATHOM IPOMBIIITICHHOCTH, PELICHUE JKCIEPUMEHTAIBHBIX 3a1a4 0 Teme «BaxHenmue
HEMETAJIJIbl U UX COCITUHEHUSY.



MeTajliibl M X COCAUHEHUS

OOmas xapakTEepUCTHKAa XWMHUYECKHX OJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HUX
nonoxkeHus B [lepuonnueckont cucreme xumudyeckux anemeHToB . . Menaeneesa u crpoeHust
atomoB. CTpoeHue MeTauioB. MerauiMueckass CBsA3b M METAUIMYECKas KpUCTAJUIMYECKas
peméTka. ODIEKTPOXUMHUYECKUN psJ HanpsLDKeHUH MeTawioB. PU3MUECKMEe U XUMUYECKHE
cBoiicTBa MeTaiioB. OOmue crnocoObl MOMydeHHs] MeTAIIOB. [IOHATHE O KOPPO3UM METAIIIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBsl (CTalb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[[{erounble MeTaNIBL: TIOJIOKEHUE B lleproanueckoil cucreMe XMMUYECKUX 31eMeHTOB /1.
N. MenneneeBa, CTpoeHHE UX aTOMOB, HaXOXACHHE B Mpupoje. Puznueckue U XUMHUUYECKUE
CBOMCTBa (Ha mpuMepe HaTpust U Kayusi). OKCUIBI M THAPOKCUIBI HATpHs U Kanus. [Ipumenenue
LIEJIOYHBIX METANIOB U UX COCIUHEHUM.

[[{enouHo3emMenbHbIE METAIbI MarHuid M KajabUui: mnojoxeHue B Ilepuogmueckoit
cucreme xumuueckux anemeHToB [[. M. MenneneeBa, CTpO€HHME KX aTOMOB, HAXOXICHHUE B
npupozae. PU3NYECKUe U XMMHYECKUE CBOMCTBA MarHusd M Kajblus. BaxkHeimme coennHeHus
KanbpIus (OKCU, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AnmoMunuii: nonoxkenue B Ilepumogmyeckoil cuctemMe Xumudeckux snemeHtoB J[. U.
MenneneeBa, CTpOCHHE aTOMa, HaxOXJeHUE B mpupojae. Ousznyeckne U XUMHUYECKUE CBOMCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH]IA ATFOMHHHSL.

Kene3zo: mnonoxenue B Ilepumonnueckoir cucreme xumuueckux »siemeHtoB JI. .
MenpeneeBa, CTpO€HHUE aTOMa, HaxokJeHue B npupoae. Ousnyeckue U XUMUUECKHE CBOICTBA
xene3a. Okcuapl, Tuapokeusl u conu skenesa (II) m xenesa (lll), ux cocras, cBoiicTBa u
MOJTyYEHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3laMu MeTalIOB M CIJIaBOB, UX (U3UYECKUMHU CBOMCTBAMU,
W3y4eHUE Pe3yIbTaTOB KOPPO3HUM METAUIOB (BO3MOXXHO HCIOJB30BaHUE BUIEOMATEPHAIIOB),
0COOEHHOCTEHN B3aMMOJCHCTBHS OKCUIA KaJbIMs U HATPHUS C BOJOHW (BO3MOYKHO UCIOJIb30BaHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOM BOJBI, MpoIlecca TOPEHHUs Kee3a B
KucIoposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUIEOMATEpHUANOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbllvs, aFOMUHUS, ITUHKa, xene3a (I1) u xenesa
(1), meau (1), HaOrOIEHME U ONKMCAHKME MPOIIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
Kalusl U Kaiblusg (BO3MOXHO HCIIOJb30BaHUE BUICOMATEPUATIOB), UCCIeI0OBaHNE aM(OTEPHBIX
CBOMCTB THJIPOKCHJIA AIFOMUHUS U THUIPOKCUJIA IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 10
Teme «BakHelme MeTallIbl U UX COCTMHEHUS.

XuMHus M OKpyKaoLias cpeaa

BemectBa u Marepuainbl B MOBCEIHEBHON JKU3HU 4eloBeka. bezonacHoe Mcronb30BaHUe
BEIIECTB M XUMHUYECKHX peakiuii B ObITy. llepBas momoms mpu XUMHUYECKHX OXKOTax |
OTPAaBJICHHSIX.

XHUMHYECKOE 3arpsi3sHEHUE OKPYKAIOMICH cpeapl (MpeaenbHas JOMyCTHMas KOHIIEHTPAIHs
Beriects, nanee — [1/IK). Pons XxuMuu B pemieHuu 3KOJOTHIECKUX TPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasIoB MaTeprajoB (CTEKIJIO, CIUTABbI METAJIJIOB, IIOJTUMEPHBIC MATEPUAJIBI).

Mesricnpeomemmnie ceasu

Peanuzanus MeXIpeAMETHBIX CBSI3€M MPU M3YYCHUH XUMHH B 9 Kilacce OCYIIECTBIISIETCS
yepe3 HCMIOJIb30BAaHUE KaK OOMIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaK ¥ TOHSITHIA,
ABJISIFOIIUXCSI CACTEMHBIMHU JIJIs1 OT/IEIIbHBIX IPEMETOB €CTECTBEHHO--HAYYHOT O LIUKJIA.



OO1me eCTeCTBCHHO-HAYYHbIC TOHSITHSA: HAy4HbIH (aKT, TUIOTE3a, 3aKOH, TEOpHs,
aHamu3,  CHHTE3,  Kiaccu(UKalus,  MEPUOJUYHOCTh,  HAONIONCHHE,  AKCICPUMEHT,
MOJICIIMPOBAHKE, U3MEPEHUE, MOJICIIb, SIBICHUE, MTAPHUKOBBINA 3P(EKT, TEXHOTOTHSI, MATEPHAIIBL.

dusnka: MaTepHs, aroM, OJJICKTPOH, MPOTOH, HEHTPOH, HWOH, HYKJHJI, H30TOIIB,
PaaMOaKTHBHOCTh, MOJICKYJ1a, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIIPOBOJHUKH,
JIMAJICKTPUKH, (POTOIIEMEHT, BEUIECTBO, TEJO, 00BEM, arperaTHoe COCTOSIHME BEILECTBa, ra3,
pacTBOp, PacTBOPUMOCTb, KPUCTA/UIMYECKAs PpEHIETKA, CIUIaBbl, (U3NYCCKUE BCIUYUHBI,
€IMHUIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJHIIE.

buosorus: ¢orocuHte3, ApixaHue, Ouochepa, IKOCHCTEMa, MHUHEPAIbHBIC YI0OpEHHS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, TUTATCIIbHBIC BCIICCTBA.

I'eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJIBI, IOJEC3HBIC
HCKOIaeMbI€, TOIUTUBO, BOJHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJabTaThl OCBOEGHUS IPOrpaMMbl OCHOBHOrO 0Omiero o0Opa3oBaHus
JOCTUTAIOTCS B XOZIe O0Y4YEHHUSI XMMUHU B €JUHCTBE YU4E€OHOM M BOCIIUTATEIBHOMN JIEATEIILHOCTH B
COOTBETCTBUM C  TPAJAWIUOHHBIMH  POCCHHCKMMH  COLMOKYIBTYPHBIMH W  JyXOBHO-
HPaBCTBEHHBIMHM LIEHHOCTSIMM, MPUHATHIMU B OOILECTBE IpPAaBUIAMHU U HOpPMaMM HOBEICHUS U
CHOCOOCTBYIOT MpOLIECcCaM CaMOITO3HAHMS, CAMOPA3BUTHUSA M COLIMATM3ALINN 00YYarOIUXCS.

JIMYHOCTHBIE PE3yNbTaThl OTPAXKAIOT T'OTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW TO3UTUBHBIX IIEHHOCTHBIX OPUEHTALMH M PaCUIMpPEHHE OIbITa ACATEIbHOCTH Ha e&
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMS:

[IEHHOCTHOTO OTHOIICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAyYHOMY
HACJIEINI0, TIOHMMAaHHSA 3HAYCHUsS XMMHUYECKOH HAyKH B JKM3HH COBPEMEHHOTO OOIIecTBa,
CIOCOOHOCTH BJIAJIETh JOCTOBEPHON MH(OpManueil o mepeaoBbIX JOCTHKEHUSAX U OTKPBITHIX
MHUPOBOH M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpoHcTBe
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

IPEJCTaBICHNUS O COLMAIbHBIX HOpMax M IpaBUIaX MEXKIMYHOCTHBIX OTHOLUCHUH B
KOJIJIEKTHBE, KOMMYHHKaTUBHOM  KOMIIETEHTHOCTM B OOILECTBEHHO  IOJIE3HOM,
y4eOHO-HUCCIIEIOBATENIbCKOM, TBOPUECKOW W JAPYIMX BHIAX JESATEIBHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOW COBMECTHOW JIEATEIBHOCTH MPHU BHIMOIHEHUH Y4eOHBIX, TO3HABATENbHbIX 3a/1a4,
BBIMOJIHEHUM XHMUYECKHUX SKCIEPUMEHTOB, CO3/JaHUM YUEOHBIX IPOEKTOB, CTPEMJIEHUS K
B3aMMOIIOHMMAHUIO U B3aMMOIIOMOIIM B Ipoliecce 3TOH y4eOHOW IesTeIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBENEHHE W TIOCTYNMKHA CBOWX TOBApPHUINEH C IMO3WUIMH HPAaBCTBEHHBIX M
NPAaBOBBIX HOPM C YUETOM OCO3HAHHS MOCIIEICTBHH MTOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS '

MHUpPOBO33pPEHUYECKHE NPEACTAaBICHHUS O BEUIECTBE M  XUMHYECKOM  peakiuy,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAyKH M COCTABIISIOUINE OCHOBY JIJIst
NOHMMaHHUS  CYIIHOCTH  HaydyHOW KapTHHBI MHUpa, NpPEACTaBIeHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOAbI, B3aMMOCBA3SIX YelloOBeKa ¢ MPUPOJHON Cpeod, O posu
XUMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MIO3HABATEbHBIE MOTHBBI, HAlpaBJICHHBIE HA IOJyYeHHE HOBBIX 3HAHWH IO XHMHH,
HEOOXOMUMBIE Ui OOBSCHEHHs HAONIOJAaeMbIX MPOIECCOB W SIBJICHUH, IO3HABATEILHOM,
UH(POPMALIMOHHOM M YUTATENbCKON KYJIbTYphl, B TOM YHCIIE HABBIKOB CaMOCTOSTEIbHOM paboThI
C y4yeOHBIMU TEKCTaMH, CIIPABOYHOM JIUTEPaTypOH, AOCTYMHBIMH TEXHHUECKUMH CpEACTBAaMHU
WH(POPMAIIMOHHBIX TEXHOJIOTHIA;

WHTEpEeC K OOYYCHHWIO M TO3HAHMIO, JI0003HATEIHHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHMIO, MMPOSKTHON M HCCIEeI0BATEIbCKON JIEATENILHOCTH, K OCO3HAHHOMY BBIOODY
HaNpaBJICHHOCTH M YPOBHsI 00yueHUs B JaJIbHEHIIEM;

4) ¢popMupoBaHHUS KYJIbTYPHI 310POBb:

OCO3HaHHME IICHHOCTHU JKHU3HH, OTBETCTBEHHOI'O OTHOUIEHHMS K CBOEMY 37J0POBBIO,
YCTAaHOBKM Ha 370POBbI 00pa3 JKU3HU, OCO3HAHME IIOCIECACTBUI W HEMPUSTHE BPEIHBIX
NpUBbIUEK (YMOTpeOJIeHUs] alKOrojs, HAapKOTHKOB, KYpPEHHs), HEOOXOAWMOCTH COOJIOACHUS



mpaBujl 0€30MaCHOCTH TIPU OOpAIIEHWH C XUMHUYECKHMH BEIIECTBAMU B OBITY M pealbHOU
JKU3HU,

5) TPy10BOT0 BOCIIMTAHMSI:

HWHTEpEC K MPAKTUYECKOMY U3YUYEHHUI0 Ipodeccrii U Tpyia pa3IMyHOTO poja, YBOKCHHE K
TPyy W pe3yJabTaTaM TPYAOBOW JEITCIBHOCTH, B TOM 4YHCJIE Ha OCHOBE NPUMCHCHUS
IPEIMETHBIX 3HAHUW 10 XUMHHM, OCO3HAaHHBIH BBIOOP HWHAUBUAYAIBHOM TpacKTOpUU
MPOJODKCHHUST 00pa3oBaHUs C YYETOM IJUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIIECTBEHHBIX MHTEPECOB W MOTPEOHOCTEH, YCIENTHON MpOo(eCCHOHAILHON NEATeIbHOCTH U
pa3BUTHS HEOOXOAMMBIX YMEHHM, TOTOBHOCTD aJIalITUPOBATHLCS B MTPOPECCHOHAIBHON CPEJIE;

6) 3K0JI0rH4eCcKOro0 BOCIIHTAHUSA:

IKOJIOTHUYECKH ITIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3eMIie,
OCHOBE €€ CYIIECTBOBAHMS, MOHUMAHUE IIEHHOCTH 3J0pOBOro U Oe3omacHoro obpasza KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TCHXHUYECKOMY 30POBBIO,
OCO3HAHUE IIEHHOCTU COOJIIOICHUS TIPAaBMIJI O€30MacHOT0 MOBEAEHUS IPpU PabOTE ¢ BEIIECTBAMHU,
a TAKXXE B CI/ITyaIII/IﬂX, yrpomamnmx 3IlOpOBI)IO 1 )KU3HHU JIIOIIGI;'I;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUS, MMOJIydaeMble NpPU H3YyYEHUH XUMHH, IS PelleHUs
3aJ1a4, CBSI3aHHBIX C OKPYKAIOIIEH MPUPOJAHON CPeoid, /1Sl OBBIIICHHS YPOBHS SKOJIOTHYECKON
KYJIBTYPBI, OCO3HAHUS TJIO0ATFHOTO XapakTepa dKOJIOTHYECKHX MPOOJIeM U MyTed WX PelieHUs
HOCpGI{CTBOM METOAOB XHMMHUH, DKOJIOTHYCCKOI'O MBIIIJICHUA, YMCHI/ISI pYKOBOIlCTBOBaTI)Cﬂ UM B
MO3HABATENIbHON, KOMMYHUKATUBHOM U COLIMAIBLHON MPAKTHKE.

METAINPEAMETHBIE PE3YJIbTATHI

B COCTaBC MeTaHpC}IMeTHBIX pGSYJ'II)TaTOB BBIACIIAKOT 3HAYUMBIC JIA (1)0pMI/IpOBaHI/I$[
MHUPOBO33pEHUsI OOIIEHAYYHbIE MOHATUS (3aKOH, TEOpUSs, MPUHIUIN, FUNoTe3a, (akKT, CUCTEMA,
MPOILIECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPbIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YY€OHBIX
nmpeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUM M3 ATUX MPEeIMETOB (JOPMUPOBATH MPEICTABICHHUE O
LIEJIOCTHOW HayyHOW KapTHMHE MHpa, U YHUBEpCalbHble ydeOHble NelCTBUA (IIO3HABaTENbHBIE,
KOMMYHHMKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble oOecnedrnBaroT (OPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHHIO M OCYIIIECTBICHUIO YU€OHOM e TEIbHOCTH.

ITo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIE AelCTBUS

ba3oBble JloruyecKue aeiicTBHs:

yMeHI/ISI HUCIIOJIB30BaATh HpI/IéMBI JIOTHUYCCKOTO MBIINIJICHUA HpI/I OCBOCHHNHN 3HaHI/II\/'II
pacKpblBaTh CMBICH XHUMHYECKUX TMOHATHA (BBIOCNATH MX XapaKTEpHbIE MPHU3HAKH,
YCTaHABIMBATh B3aMMOCBSI3b C JIPYTUMU MOHATUSMU), UCIIONH30BATh MOHATHUS AJs1 O0BICHEHUS
OTNIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAHUSA M KPUTEPUM Ul KiAacCU(pUKALUU
XUMHWYCECKHNX BCIICCTB U XUMHNYCCKUX peaKHHﬁ, YCTaHaBJ'II/IBaTB HpI/I‘-II/IHHO-CJ'IeHCTBeHHBIe CBA3HU
MEXy 00BEKTaMHU U3YUEHUsI, CTPOUTH JIOTUUECKUE PACCYXKIeHUsS (MHAYKTUBHEIE, IEAYKTUBHBIE,
10 aHAJIOTHH ), JIeJaTh BBIBOJIBI M 3aKIIFOUCHHS;

yYMEHHE MPUMEHSITh B Mpoliecce MO3HAHUS MOHATUS (TMPEAMETHbIE U METalpeIMETHbIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJEIH, MCIOIb3yeMble B XHMHH, NPEOOPa30BBIBATh HIMPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
XUMHYecKkass (GopMylna M YypaBHEHHE XHMMUYECKOH peakUuu — TpU pElICHHH Y4eOHO-
MO3HABATENIBHBIX 3a/a4, C YYETOM OTUX MOJCIBHBIX MPEACTABICHUN BBIABISITH U
XapaKTepPU30BaTh CYIIECTBCHHBIC MPU3HAKA H3YYaeMbIX OOBEKTOB — XUMHUYECKHX BEIIECTB H
XUMHUYCCKUX peaKHHﬁ, BBISABIIATH OGH.[PIC 3aKOHOMepHOCTI/I, HpI/I‘II/IHHO-CHe,Z[CTBCHHBIC CBiA3U U
HpOTI/IBOpe‘II/ISI B I/I3y‘-IaeMI>IX HpOHCCC&X U SIBJICHUAX.

Ba3oBrble ucciaenoBareLCKue AeiiCTBHSA.



YMEHHE HCIOJIb30BaTh MOCTABJIEHHbIE BOMPOCHl B KaueCTBE MHCTPYMEHTAa IO3HAHUS, a
TaKKe B KayeCTBE OCHOBBI Ui (OPMHPOBAHUS THIIOTE3bl IO TPOBEPKE NPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHMIA;

pPUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3AlMM M MPOBEICHHUIO YYECHHYECKHX
9KCIIEPUMEHTOB, YMEHHE HaOII0aTh 32 X0JI0M MpoIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €r0
pe3yibTatr, (opMyIHpoBaTh O0OOIIEHHS W BBIBOABI MO pe3yiabTaTaM HpPOBEIEHHOTO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIETaHHOM padorTe.

PatGora ¢ undopmaunmeii:

yYMEHHE BBIOUPATh, aHATH3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIMIO PA3TUYHBIX BUIOB
U GOpM MPEACTABICHHS, TOTYIAEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIONYJISIpHAs TUTepaTypa
XUMHYECKOTO COAEp)KaHUsA, CIpPaBOYHBIE MOCOOMsA, pecypchl VIHTepHETa), KPUTUYECKH
OILICHUBATh IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMAIIHUIO;

YMEHHE MPUMEHSTh Pa3INdHble METOJIbI U 3aIPOCHI MPHU MOUCKE U 0TOOpe UHGOpPMAIUU U
COOTBETCTBYIOIINX JaHHBIX, HEOOXOIMMBIX JIsl BBITOJHEHHS YU4EOHBIX U MO3HABATEIbHBIX 3a/1a4
OTIpPEeNIeIEHHOT0 THUMA, MPHOOpPETEHHE OIbITa B 00JACTH WCIIOJIB30BaHUS HH(POPMAITMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHH, OBIaJeHIE KYIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS PA3IUYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIbHYIO (OpPMY MpenCcTaBICHUS
uH(pOpMalll U WJUIIOCTPUPOBATH pEIIAEMbIE 3a/1a4d HECIOXKHBIMU CXEMaMH, JuarpaMMaMi,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSAMU;

YMEHHE HCMOJIb30BaTh W aHAIM3UPOBATh B Mpollecce Y4eOHON U HCCIeI0BaTEIbCKOU
NeSITebHOCTH HH(POPMAIIMIO O BIHUSHUY MPOMBIIUIEHHOCTH, CEIbCKOI0 X035HCTBA U TPaHCIIOpTa
Ha COCTOSIHME OKPYXKarollel MpUpoaHON CPebl.

KoMMmyHukaTHBHBIEe yHHBepcaibHblIe yueOHbIe JeHCTBUSA:

yYMEHUsl 3agaBaTh BOINpPOCH (B Xoie nauanora W (WIM) JAUCKYCCHH) IO CYLIECTBY
oOcyxnaemMoll TeMmbl, (HOPMYIUPOBATh CBOM NPEIJIOKEHHS] OTHOCUTENIBHO BBIIOJIHEHUS
MPEJI0KEHHOM 3a/1a4u;

YMEHHMsI IPEACTABIIATH MOJyYEHHBIE PE3YJIbTaThl T0O3HABATEIBHOMN AEATEIbHOCTH B YCTHBIX
W THUCBMEHHBIX TEKCTax; JeiaThb NPE3CHTALUI0 pPEe3yJbTaTOB BBITOJIHEHUS XUMHUYECKOTO
JKCIIepUMeHTa (Ja0opaTOPHOTO OMbITa, J1a0OPaTOpHOW pPabOTHl MO HCCIEJOBAHUIO CBOWCTB
BEII[ECTB, YU€OHOTO MTPOCKTA);

YMEHHsI yueOHOTO COTPYJIHHUYECTBA CO CBEPCTHHKAMHM B COBMECTHOM MO3HABaTEJIbHON U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU NPH PEIICHUHM BO3HHUKAIOIIMX MpoOjeM Ha OCHOBE Yydéra
OOIIMX WHTEPECOB U COTJacoBaHMs NO3MLUN (0OCYXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPAUHALIMS COBMECTHBIX JAEMCTBHIA, ONpe/iesieHe KPUTEPUEB MO OIIEHKE KauecTBa
BBITIOJTHEHHOU PabOThI U IpyTHe).

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIE 1eCTBHUSA:

YMEHHME CaMOCTOATEIBHO ONPEIENATh LIEIU ACITEIbHOCTH, MIJIaHUPOBAaTh, OCYLIECTBIIATD,
KOHTPOJIMPOBaTh W TMPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JAESTEIbHOCTb, BBIOMpPATH
HaubOosnee HS(P¢eKTUBHbIE CHOCOOBI peleHus Y4eOHbIX M TO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJIATh WM KOPPEKTUPOBATh IPENJIOKEHHBIH AJITOPUTM JEHCTBUI IpU
BBIIOJIHEHUH 33JaHUN C y4€TOM TMOJy4YeHHMs] HOBBIX 3HAHHH 00 M3y4yaeMbIX OOBEKTaxX —
BEIIECTBAX M PEaKIIUSIX, OLICHUBATh COOTBETCTBUE MOJYUYEHHOTO pe3ysbTara 3asBIIEHHON 1LIeNu,
YMEHHE HCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPE/AJIaraeéMble B YCIOBUU 3aJaHUI.

MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMETHBIX pE3yJIbTAaTOB IO OCBOEHHUIO OO0S3aTEIBHOTO COAEpIKaHMUS,
YCTAaHOBJICHHOTO JIaHHOW denepasbHOM pabodeil mporpaMMoi, BBIACIAIOT: OCBOCHHBIC



00ydJaronuMucs Hay4YHbIC 3HAHUS, YMEHHs W CIIOCOOBI JCHCTBUM, crnenuduueckue s
OpeIMETHOW 00acTH «XUMUS», BUIBl JAEATEILHOCTH MO TOJIYYEHHIO HOBOTO 3HAHUS, €ro
UHTEPIpETALNH, TPEOOPA30BAHHIO U IPUMEHEHHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYalUsX.

K xoHuy oOyuenus B 8 kJiacce nmpeaMeTHbIE pe3ysbTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI

oTpakaTb C(HOPMUPOBAHHOCTh y OOYUAIOIIUXCS YMEHHUI:

® DACKPBIBATH CMBICII OCHOBHBIX XMMMYECKMX MOHSATHHA: aTOM, MOJIEKYJA, XMMHUYECKHH
JJIEMEHT, NPOCTOE BEIIECTBO, CIIOKHOE BEILIECTBO, CMeCh (OAHOpOAHAas U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHAs M MOJIEKYJISIpHas Macca,
KOJINYECTBO BELIECTBA, MOJIb, MOJISIpHash Macca, MaccoBas J0Js XHMHUYECKOIo
JJIEMEHTa B COEIMHEHHM, MOJIPHBIM O00BEM, OKCHJ, KHUCIOTAa, OCHOBaHME, COJb,
AIIEKTPOOTPHLIATEIEHOCTh, CTENICHh OKUCIICHUS, XUMUYECKas peakiys, Kiaccuukanus
peakuuii: peakliuyi COeAMHEHNUS, pEaKLUU Pa3IoKEHUs], PEaKI[UN 3aMELICHUS, PEaKIUU
o0OMeHa, 9K30- ¥ 3HJIOTEPMUYECKHE PEAKIMH, TEIIOBOM 3 (PEKT peakluu, siApo aToMa,
JJIEKTPOHHBIN CIIOW aToMa, aTOMHas OpOMTa b, paguyCc aroma, XMMHUYecKas CBS3b,
NOJIIpHAsl U HEIOJIApHAasl KOBAJIEHTHAsl CBS3b, MOHHAsI CBSI3b, MOH, KAaTHOH, AHUOH,
pacTBOp, MaccoBas J0Js BellecTBa (IPOLEHTHAsI KOHLIEHTpAalKsl) B PaCTBOPE;

® WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMMHYECKHX TOHSATHH M TMPHUMEHSTH 3TH
MIOHSATHS TIPH ONIMCAaHUH BEUIECTB U MX MPEBPAIICHUNH;

® ICTIOJIb30BAaTh XMMHUYECKYI0 CHUMBOJHKY [UIS COCTaBJeHHs (OpMyNl BEIIECTB U
YPaBHEHUN XUMMUYECKUX PEAKLUH;

® OIPENENSITh BAJEHTHOCTh ATOMOB JJIEMEHTOB B OMHAPHBIX COEAUHEHMSIX, CTENEeHb
OKHUCJICHHS DJIEMEHTOB B OWHApHBIX COEIMHEHUSX, NPHUHAJIEKHOCTh BEHIECTB K
OTNpeNieIEHHOMY KJIacCy COEIMHEHMH 1o QopMmysiaM, BHJ XUMHUYECKOW CBS3U
(KOBaJIeHTHAsl U MOHHAs) B HEOPTaHUUECKUX COCTUHEHUSX;

e packpbiBaTh cMbici llepnonnueckoro 3axona [[. M. MengeneeBa: 1eMOHCTpHUpOBATH
MOHMMAaHHE MEPUOJUYECKON 3aBHCHUMOCTH CBOMCTB XUMHUYECKHX 3JIEMEHTOB OT HX
nosioxkeHuss B Ilepumonuyeckoil cucreme, 3aKOHOB COXPAHEHHS MAacChl BEIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHMsI, 3aKOHAa ABOTapo;

®ONMCHIBATh M XapakTepuzoBaTh TabnuuHyio Qopmy Ilepuoaunueckoit cucreMsl
XUMHUYECKHX 3JIEMEHTOB: pa3jMyaTh MOHATUS «IJIaBHas noarpynmna (A-rpynma)» u
«mobounas moarpynna (b-rpynma)», Manble W OonblIMEe MEPHOABI, COOTHOCHUTH
0003Ha4YeHusI, KOTOopble UMeroTcsl B Tabnuue «llepuoanueckas cucreMa XMMHUECKHUX
anemeHToB J[. 1. MenneneeBa» ¢ YHCIOBBIMH XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB
XUMHUYECKHX DJIEMEHTOB (COCTaB M 3apsa  sapa, oOIlee YHCIO 3JIEKTPOHOB U
pacrpeesieHue UX M0 JIEKTPOHHBIM CII0SIM);

e KjlaccU(pUIMPOBaTh XUMHUYECKHE 3JIEMEHTHl, HEOPraHWYECKHE BEIIeCTBA, XUMHUYECKUE
peakuuu (IO YMCIY W COCTAaBY Y4YacTBYIOIIMX B pPEaKIUH BEIIECTB, MO TEIJIOBOMY
apdexry);

e XapaKTepu3oBaTh (OMUCHIBaTh) OOIIME XMMHUYECKHE CBOWCTBA BELIECTB PA3IUYHBIX
KJIacCOB, IOATBEpXKJas  OMNMCAHUE IPUMEPAMU  MOJIEKYJISPHBIX  YpaBHEHUH
COOTBETCTBYIOINX XMMUYECKUX PEaKIIHii;

® [I[POrHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT MX KAayeCTBEHHOI'O COCTaBa,
BO3MOYKHOCTH MPOTEKAaHUS XUMUYECKHX MPEBPALICHUN B PAa3IMUHBIX YCIOBHSIX;

® BEIUUCIIATE OTHOCHUTENBHYIO MOJIEKYJISIPHYIO M MOJIIPDHYIO MacChl BEILECTB, MAacCCOBYIO
JIOJIF0 XMMUYECKOT'0 AJIEMEHTa 10 (hopMyJie COSIMHEHHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUYECKOH peaKInm;



® [[PUMEHATh OCHOBHBIE OIEpAIlMM MBICIUTEIBHON AESITENBHOCTH — aHalu3 M CUHTES,
cpaBHEHHE, 0000IIEeHNE, CUCTEMATH3aINI0, KIAaCCU(UKALMIO, BBIABICHUE MPUYUHHO-
-CJICICTBEHHBIX CBA3€H — JUI1 M3Y4ECHMsS CBOMCTB BCILECTB U XUMUYECKHUX PEAKLIHM,
€CTeCTBEHHO-HAyYHbIE =~ METOABl  TO3HAHUS  —  HAONMIOJCHME,  HM3MEpEeHHeE,
MOJICJIMPOBAHHE, SIKCIIEPUMEHT (peaslbHbIi U MBICICHHBII);

eCJIe[IOBaTh TNpPAaBWJIaM TMOJb30BaHUSA XMMHUYECKOH TOCYIoH U J1abOpaTOpHBIM
000pyIOBaHUEM, a TaKXe IpaBUIaM OOpAaIlleHUs C BEIECTBAMU B COOTBETCTBUHU C
MHCTPYKLHUSAMH 10 BBIIOJIHEHUIO JJA0OPATOPHBIX XUMHUYECKHX OIBITOB I10 MOJIyYCHHIO
U coOMpaHuIo0 Tra3000pa3HBIX BEHIECTB (BOJOPOJA U KHUCIOPOJA), MPHUTOTOBICHUIO
PacTBOPOB € ONPEACIEHHON MacCOBOM J0JIEW pPaCTBOPEHHOrO BELIECTBA, INIAHUPOBATH
U IIPOBOJMTH XUMHUYECKHE SKCIIEPUMEHTBHI 110 PACIIO3HABAHUIO PACTBOPOB ILEIOYEH U
KHCJIOT C HOMOILBIO UHIMKATOPOB (JIaKMyc, (peHON(TaTenH, METUIOPAHXK U APYTrHe).

K xonmy oOyuenust B 9 kJjiacce mpeIMeTHBIC pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI

OTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHHIA:

® PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX IOHSATUI: XUMUYECKUH D3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATHOH, aHUOH, IIPOCTOE BEUIECTBO, CII0KHOE BEIIECTBO, BAJICHTHOCTb,
JEKTPOOTPHULIATENBHOCTD, CTENEHb OKUCJICHMs, XUMHUYECKass PEaKLUs, XMUMHUYECKas
CBSI3b, TEIUIOBON 3((EeKT peakiyu, MOJIb, MOJSIPHBIH 00bEM, PacTBOpP, HJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOIMTUYECKAs JUCCOLMAIMS, pEaKIuh HOHHOIO OOMEHa,
KaTaJln3aTop, XHWMHYECKOE paBHOBECHE, OOpaTUMblE W HEOOpaTUMbIE pPEaKIuH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKUCINTENb,  BOCCTAaHOBUTEID,
OKHCIICHME M BOCCTaHOBJIEHUE, AJIOTPONMs, aM(OTepHOCTb, XHMHUYECKas CBS3b
(KoBaJIeHTHasl, WOHHAs, MeETAJJIMYEcKas), KpPUCTAJUIMUECKas pEIETKa, KOpPPO3Hs
METaJUIOB, CIUIABBI, CKOPOCTh XMMHUYECKOM peakluH, IPeAesIbHO JIOIyCTUMas
xoHuentpauus [I/IK BemecTsa;

® WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX IOHATUH WU TNPUMEHATh ITH
MIOHSITHS ITPU ONIMCAHUM BEILECTB U UX IPEBPAICHUN;

® [ICIIOJIB30BATh XHMMUYECKYIO CHUMBOJIMKY [UIsl COCTaBJeHHS (OpMyNT BEIIECTB H
YPaBHEHUN XUMUYECKUX PEAKIUH;

® OIIPEJIENIATh BAJIEHTHOCTh M CTENIEHb OKUCIICHUSI XUMUYECKHX 2JIEMEHTOB B COEIMHEHUSAX
pa3IMYHOIO COCTaBa, IPUHAIIEKHOCTh BEIIECTB K ONPENEIEHHOMY  KIAacCy
coequHEHUN 1o ¢opMynaaMm, BUJ XHUMHUYECKOH CBA3M (KOBAJIEHTHAs, HWOHHAas,
METaJIJIMYecKasl) B HEOPraHMYECKMX COEIMHEHHUSX, 3aps]l HMOHA IO XUMHUYECKOMH
dopmyre, xapakTep cCpelbl B BOAHBIX PAaCTBOpPaxX HEOPraHUYECKHX COCIMHEHUH, TUI
KPUCTAJTIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

e packpbiBaTh cMbIc Ilepuoanueckoro 3akona [I. 1. MenaeneeBa u 1€EMOHCTPUPOBATH €TI0
NOHMMAaHMEe: ONKCHIBATh M XapakTepu3oBaTh TabiauuHyto (opmy Ilepuonnyeckoit
CUCTEMBbl XMMHUYECKHX OJJIEMEHTOB: pa3nyaTh MOHATUS «TJaBHas mnoiarpynna (A-
rpynna)» u «mnobounas mnoarpymmna (b-rpynma)», maneie U GoJblIMe MEpPUOJIBI,
COOTHOCHTH 0003HAu€HHs, KOTOpblE HUMEIOTCS B IEpUOAMYECKON Talnuie, C
YHMCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHMUYECKHUX JIEMEHTOB (COCTaB U
3apsiz s7pa, oOlIee YNUCIIO NIEKTPOHOB M PACHPENENICHUE UX 110 AJIEKTPOHHBIM CIIOSIM),
OOBSICHATH OOILIME 3aKOHOMEPHOCTH B M3MEHEHUM CBOWCTB JJIEMEHTOB M HX
COEIMHEHUI B IpEJeNax MaJbIX IEPUOJOB U IJIABHBIX HNOAIPYNI C YYETOM CTPOCHUS
UX aTOMOB;



e KjlaccU(pUIMPOBATh XUMHUYECKUE 3JIEMEHThI, HEOPraHMYECKUE BELIECTBA, XMUMUYECKHE
peakuuu (IO YUCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKIUH BEIIECTB, 10 TEIJIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHSI XUMUYECKHUX dJIEMEHTOB);

e XapakTepu3oBaTh (ONHUCHIBaTh) OOIIME U crneuu(pUUecKkue XUMHUYECKHEe CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, MOATBEPK/1asl ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX pEaKLUi;

® COCTaBJIATh YPABHEHMSI 3JIEKTPOIUTHUUECKON AMCCOLMAIMM KUCIOT, ILIEJI0Ye U coiei,
MOJIHBIE U COKpAIIEHHBIC YPABHEHUS PEaKMil HOHHOTO 0OMEHa, YPaBHEHUS pEaKIuii,
HNOJATBEPXKIAIOIIMX ~ CYLIECTBOBAaHME TI'E€HETHYECKOM CBA3M MEXAY BellecTBaMU
pa3INYHbIX KIIACCOB;

® DACKpBIBATh CYHIHOCTb OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMHA OCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOr0 OajaHca ITUX peaKui;

® [[POrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HX CTPOEHUS, BO3MOXKHOCTHU
IPOTEKaHUsI XMMUUYECKUX MPEBPAILEHUI B pa3IMYHbIX YCIOBUSX;

® BHEIUUCIIATE OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEILECTB, MAaCCOBYIO
JIOJIF0 XUMHUYECKOT0 3JIEMEHTA 10 (OpMyJie COEMHEHMSI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUYETHI 10 YPABHEHUIO XUMHUECKON peaKlty;

ecoOMIOIaTh  MpaBHWJA TIOJB30BAHUS XUMHUYECKOW TOCYAOH ©  J1TaOOpaTOPHBIM
o0opyOBaHUEM, a Tak)Ke IpaBHUia OOpaIlEeHUs C BELIECTBAMH B COOTBETCTBUHU C
UHCTPYKLHUSAMH 10 BBIIOJIHEHHUIO JJAOOPATOPHBIX XUMHUYECKHX OIBITOB I10 MOJYYCHHIO
¥ cOOMPaHUIO Ta3000pa3HBIX BEIIECTB (AMMHUAKa M YIJIEKUCIIOTO rasa);

® [IPOBOJUTH PEAKIMH, MOATBEPKAAIOIINE KAYECTBEHHBIM COCTAB PAa3JIMYHBIX BEIIECTB:
pacno3HaBaTh ONBITHBIM IMYTEM XJIOpHA-, OpoMuI-, MOAUA-, KapOoHat-, ¢ocdat-,
CHWJIMKAT-, cylab(dar-, TUJIPOKCHI-UOHBI, KATUOHbBI AMMOHHMSI M HOHBI H3YYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOJAHBIX PACTBOpPaX HEOPraHUUECKUX BEILIECTB;

® IPUMEHATh OCHOBHBIE OIEpaIlMM MBICIUTENIbHON AESTeNbHOCTH — aHallu3 M CUHTES,
cpaBHeHHE, O0O0OOIIEeHHE, CHUCTEeMAaTU3alUI0, BBIABICHUE MPUYMHHO-CIIEICTBEHHBIX
CBA3EM — JUId M3Yy4YEHMsS] CBOMCTB BEIECTB M XMUMMUYECKHUX PEaKIMH, €CTECTBEHHO-
HayyHble METOJbl [O3HAHUS — HaONIOJIEHUWEe, W3MEPEHHEe, MOJEINPOBAHUE,
HKCIEPUMEHT (peaibHbIN U MBICICHHBIN).



IIpakTuyeckue padoTsbl.

Ne Ha3zBanue npakTuueckoi paboTs Paznen

1 IIpakTuyeckasi padora Ne 1. [IpaBuna TexHuku Oe3zomnacHocTu | Beegenue
npu pabore B xumHueckoM KabuHere. Ilpuembl oOpamienus c
1a060paTOPHBIM 000PYIOBAaHUEM U HAarpeBaTEIbHBIMU PUOOpaMHU.

2 IIpakTuyeckasi padora Ne2. [IpuroroBienue pactBopa caxapa u | Tema 3
pacueT ero MaccoBOil J10JIM B pacTBOpPE
3 IIpakTnueckas padora Ne 3. [Ipuznaku xumuueckux peaxuuii | Tema 4

U UX KJITacCU(pUKAIIHSL.

4 IIpakTnueckas padora Ned. «Pemenue »skcnepuMeHTanbHbIX | Tema 5
3a1au».

Conep:xanue yueOHOro npeamera «Xumus 9»
CoaepixaHue nmporpaMmbl
Tema 1. O0mas xapakTepUCTHKA XMMHUYECKHX 3JIEeMEHTOB U XHUMHYeCKHX
peakuuii (12 yacos)
XapakTepucTUKa 3JIEMEHTa [0 €ro IMOJIOKEHHI0O B MEPUOAMYECKON CcHCTEME XUMHYECKHX
sanemenToB JI. 1. MenaeneeBa. CBolicTBa OKCUIOB, KUCIIOT, OCHOBAHHI U COJIEH B CBETE€ TEOPUHU
AIIEKTPOJINTUYECKONW JTUCCOLMAIMU U TPOLECCOB OKHUCIIEHUSA-BOCCTAHOBJIEHMs. | eHeTnueckue
pAIBI METAJIa U HEMETAJLJIA.
[TonsiTue o mnepexoAHbIX »dieMeHTaX. AM@OTepHOCTb. ['eHeTHueckuil psJ MEepexoaHOTo
DJIEMEHTA.
[Teproanueckuii 3aKOH U IEPUOANYECKAS CUCTeMa XuMHU4YecKkux 3ieMeHToB /I, 1I. Menneneesa B
CBETE y4eHHsI 0 CTpoeHHH aToMa. Pasnuunble hopmbl TaOIHII.
XuMHYecKasi OpraHu3alus KUBOW U HEKUBOW MPUPOIBL.
Knaccudukanus XUMUYECKHX pPEaKIHMid MO pPa3NUYHBIM TMPU3HAKAM: COCTAaBy W UHUCIY pea-
TUPYIOIMIUX B 00pa3yoIMXCs BEUIECTB, TEIIOBOMY A (EeKTy, HampaBiIeHUIO, N3MEHEHHUIO CTe-
NEeHeW OKHMCIICHUS JIEMEHTOB, (pa3e, UCIOIb30BaHUIO KaTaau3aTopa.
[TonsiTHe 0 CKOPOCTH XUMHUYECKOM peakinu, GaKkToOpbl, BIUSIOLUINE HA CKOPOCTb.
Karanuzatops! 1 karanus3. MHTHOUTOPHI. AHTHOKCUIAHTEHI.
PacueTHble 3a1a4n: HAX0XICHUE CKOPOCTH XMMUYECKON PEAKIMH 110 PA3IUYHBIM (HOPMYIIaM.
JleMOHCTPAIMM: 3aBUCUMOCTb CKOPOCTH XUMUYECKOW pEaKLMy OT IPUPOJIbl pEarupyroImx
BElIECTB (B3aMOJIEICTBIE KUCIOT C METaJlJIaMH ), OT KOHLEHTPALKH (B3aUMO/IEHCTBUE IIMHKA C
COJISTHOM KHCIIOTOM pa3nuyHOl KOHIEHTPAIMH), OT TUIOIIAAN COTIPUKOCHOBEHUS pearupyronmx
BEIIECTB, OT TeMIieparypsl (B3aumoserictsue okcuaa meau (1) ¢ ceproit kucnortoit mpu
pa3IM4HOM TeMIIeparType).
JlaGoparopHblii onbIThI. 1. [TonydeHne ruipoKcua HUHKA U UCCIIEIOBAHUE €TI0 CBOMCTB.
2.3amMenieHue Meau B pactBope cyibdara menu (1) xenezom. 3.Paznoxenne nepokcuia BoJo-
pona ¢ momotibio okcuaa Mapranma (1V).
KontpoabsHnasi padora Nel. Beenenue. O01mas XxapakTeprucTUKa XUMHUYECKUX 3JIEMEHTOB U
xumuueckux peakiuid. [13 u I[1C JI.1. Menneneena.
Tewma2. Meramwisl (17 yacos)




ITonoxeHnue MeTauioB B MEPUOAUYECKON cUCTeMEe XUMHUUECKUX diaeMeHToB JI. M. MeHneneesa.
Meranmnuueckas KpHCTaUIMYECKash pelleTka M MeTaJuIMueckas XuMudeckas cBs3b. OOimue
¢busnueckue cBoiicTBa MeTaiuioB. CIUIaBbl, X CBOMCTBA U 3HAYCHHE.

XHUMHYECKUE CBOMICTBA METAJJIOB KaK BOCCTAHOBHUTENEH, a TAaKXKE HX IMOJOXEHHS B DJEK-
TPOXUMHUYECKOM Py HANPSHKEHUM METAJLIOB.

Mertasisl B mpupojie. O01ue crnocoObl UX MOTyYSHHUS.

Koppo3us metamioB u criocoObl 00pbObI ¢ HEH.

OOumasga xXxapaKTepUCTHUKA MHIEJOYHBIX METalloB. Meraubl B IpHUpOJE.
O6mue crocoOsl ux mnonydeHus. Crpoenue atomoB. Illenodynple MeTaIBI — TPOCTHIC
BelIecTBa, UX (pU3MUeCKHe U XMMUYECKHE CBOMCTBAa. BaxkHeilline coequHEHUs MIENIOUYHbIX Me-
TaJNIOB — OKCH/JII, TUAPOKCUIBI U CONH (XJIOPHIBI, KapOOHATHI, CyIb(aThl, HUTPATHI), UX CBOM-
CTBa U IPUMEHEHHE B HApOJHOM xo3siiicTBe. Kanuitneie ynoOpeHus.

OOmass XapaKTEepHUCTHKA DIEMEHTOB TriaBHOW mnoarpynns Il
rpynnbl. CrpoeHue atomoB. lllemodHo3emenbHbIE METaIbl — MPOCThIE BELIECTBA, HX
duznyecKre U XUMUYECKUE CBOMCTBA. BaxkHele coeqMHeHMsI IeIOYHO3EMENTBHBIX METAIIJIOB
— OKCH/IbI, TUAPOKCUIBI U CONU (XJIOPUIBI, KapOOHATHI, HUTPATHI, cynbdarsl u (ocdaTsl), UX
CBOICTBA U MPUMEHEHNE B HAPOJIHOM X O35IMCTBE.

Anwovmuuuni . Crpoenue atoMa, pu3ndeckie U XUMUYECKUE CBOMCTBA MPOCTOTO BEIIECTBA.
CoeMHEHUS ATFOMUHUS — OKCHJ M THAPOKCHJI, MX aM(pOTEepHBIA Xapakrep. Baxkueimue comu
antoMuHus. [I[puMeHeHre amOMUHUS U €r0 COeTMHEHUI.

Keneszo . Crpoenne aroma, PuU3MUECKHME W XUMHYECKHE CBOMCTBA MPOCTOTO BEIIECTBA.
['eneTnueckue psabl Be’+ u Bbe’+. Kauectenusie peaknuu Ha Be’+ u be’+. Baxueiimue conu
JKere3a. 3HaueHUe JKele3a, €ro COCIWHEHUM W CIUIAaBOB B MPUPOJEC UM HAPOIHOM XO3SHUCTBE.
[Monyuenne ruapoxcuaos kemesa (1) u (111).

Pacuernble 3agaun. Pemenue 3agau Ha BBIXOJ MPOJYyKTa, HA MPUMECH, PEIICHUE 3a7ad Ha
U30BITOK U HEIOCTATOK.

JemoncTpanuun. OOpasibl criiaBoB. B3aumopeiicTBue MeramioB ¢ Hemeramuiamu. OOpasiibl
HIEJIOYHBIX M IIEJTOYHO3EMENIbHBIX METAJUIOB. B3aumojelcTBue HaTpus, JIUTUS W KalbLUs C
BOJI0M. B3auMoeiicTBie HATpHs U MarHus ¢ kuciopoaom. [lonydenue ruapokcuaos xenesa (11)
u (I1l) m u3yueHue ux CBOMCTB.

Jladoparopubie onbIThl. 4. O3HakoMJieHHE ¢ oOpasliaMu MeTauioB. 5. B3aumopeiicTBue
METAJNIOB C PAacTBOpaMH KUCIOT U cosieid. 6. O3HakoMieHue ¢ pyaamu xenesa. 7. [loayuenue
TUAPOKCHIA AIFOMUHUS U €T0 B3aUMOJICHCTBUE C PACTBOpPAMH KHUCIOT U Iienodeit. 8. Bzaumo-
JIEHCTBHE JKeJe3a ¢ COMITHOU KUCI0Toi.9. MccaenoBanre CBOMCTB IIETOYH.

IIpakTuyeckas padora Nel u Ne2. Peuienue skcriepuMEHTANBHBIX 337a4 Ha paclio3HaBaHUE U
MOJIy4YeHUE COCIMHEHUI METAIIJIOB.

KonTpoubHnas padora Ne2. «Metamisl».

Tema 3. Hemerasuinl (28 yacoB)
OOmast xapakTepucTUKa HeMeTalsioB: mnosiokeHue B Ilepuoguueckoi cucreme . M. Men-
JierneeBa, 0COOEHHOCTH CTPOEHMSI aTOMOB, 3JIEKTpooTpHuIaTenbHocTh (D0) Kak Mepa «HeMeTall-
JUYHOCTHY, P JIEKTPOOTPULIATENBHOCTH. KpucTananiyeckoe CTpOeHHE HEMETalJIOB — Ipo-
CThIX BenlecTB. Astorponus. duznueckrne cBOWCTBA HEMETANIOB. OTHOCHUTEIBHOCTh TOHSATHM
«MEeTaJl» - «KHEMETAID.
OO61re XMMUYECKUE CBOMCTBA HEMETAIIJIOB.
Bonopon. IlonoxeHnne B mNepUOIMYECKOW cuUCTeME XHMMHUecKux »saemeHTtoB [[. .
MenneneeBa. CTpoeHue atoma U MOJEKYJbl. PU3NUECKUE U XUMHYECKHE CBOMCTBA BOJIOPOJA,
€ro MOoJyYeHUE U IPUMEHEHHUE.
B o 1 a. Crpoenue monekynsl. Bonopoanas xumuueckasi cBsizb. @uU3nyeckue CBOICTBA BOJIBI.
AHoManuu cBOicTB Boabl. ['uapodunbabie U ruapodoOHbIe BeniecTBa. XUMUYECKHE CBOMCTBA
Boabl. KpyroBopor Boabl B mpuponae. Bomooumctka. Aspamnmsi Boabl. BBITOBBIE (UIBTPHIL.
MuHepanpHble BoAbl. JIUCTHIIIIMPOBaHHAs BOJIA, €€ NTOJIy4EHHUE U IIPUMEHEHHUE.
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OOmas xapakTepuctuka raxnorenoB. Crpoenue aromoB. [IpocTsie BemecTBa,
uX (QU3NYeCKHe M XUMHUYECKHE CBOWCTBA, OCHOBHBIE COEJAMHEHHUS TaJOr€HOB, UX CBOMCTBA.
KavecTBennas peakuust Ha XJopuna-uoH. Kpatkue cBenenus o xiope, Opome, grope u uoze.
IIpuMeHeHre rajloreHoB U X COEAMHEHUI B HAPOJHOM XO3SIICTBE.

OcCHOBHBIE COEJUHEHMSI FAJIOI'€HOB: FAJIOT€HOBOIOPObI, COJIM FaJIOr€HOBOAOPOIHBIX KUCIIOT.
Kucnopon. CrpoeHne aroMa U aJJIOTPONIUsL KHCIOPOJA; CBOMCTBA U IPUMEHEHUE €r0
AUTOTPOTTHBIX MOAM(PUKAIUH.

Cepa. Crpoenue aToma, aJJIOTPOIHS, CBOICTBA U IPUMEHEHHE POMOMYECKOM Cephbl.

Oxcunsl cepel (IV) u (VI), ux nonmydenue, cBoiicTBa M mnpuMeHeHue. CepoBOJOpOAHAS |
CEpPHUCTAst KUCIIOTHI.

CepHas KucioTa Kak 3JEKTPOJIUT U €€ COJIM, UX IPUMEHEHUE B HapoJHOM Xo3siictee. Ka-
YECTBEHHAs peakius Ha Cylb(aT-uoH.

CepHas KucinoTa Kak OKuciuTenb. [Ipon3BoacTBO cEpHON KUCIIOTHI U €€ IPUMEHEHHUE.

A3 0T1. CTpoeHHEe aToMa U MOJIEKYJIbl, CBOMCTBA MPOCTOr0 BEUIECTBA.

AMMUaK, CTpOEHHUE, CBOWCTBA, MOJydyeHHE M NpuMmeHeHue. Conu aMMOHMS, MX CBOMCTBAa U
IIPUMEHEHUE.

Oxkcuppl azota (1) u (1V). A3oTHast KucIoTa Kak 3J€KTPOJIUT, €€ CBOMCTBA U IPUMEHEHUE.
A30THasi KHUCJIOTa KakK OKHCIUTENb. HUTpaThl M HUTPHUTHI, MpoOieMa HUX COJEp)KaHus B
CEJIbCKOXO035UCTBEHHOW MPOAYKIIMH. A30THBIE y100pEHUS.

®ocdop. Crpoenue atoma, amIOTPONHs, CBOWCTBa Oenoro u KpacHoro ¢ocdopa, ux
npuMmenenne. OcHoBHBIC coenuHeHus: okcun hocdopa (V), oprodochopras kucnora, docda-
Tbl. DocopHbie y1oOpeHUs.

Yrnepona. Crpoenue aroma, auIOTPOINHMs, CBOWCTBA AJJIOTPONHBIX MOAM(PHUKAIINM,
npuMeHeHue. [lornomienre yriieMm pacTBOPEHHBIX BELIECTB UK Ta30B. BoccTaHoBIeHUE Mean U3
€€ OKCH/JIA YTJIEM.

Oxcuner yrinepona (II) u (IV), ux cBoiictBa u npumeHeHue. KadecTBeHHas peakuusi Ha yr-
JIEKHCIIBIN Ta3.

VYronpHas kuciaora. Conu yrosbHON KUCIOTHI: KaIbIUT, COJa, NOTAIl, MX 3HAYEHUE B IPUPOAE U
KU3HU YenoBeka. KauecTBeHHas peakius Ha kapOoHaT-MOH. JKecTKOCTh BOABI M CIOCOOBI €€
yCTpaHEHHUS.

Kpemuui . Ctpoenue aroma, KpUCTaNIMYECKUI KPEMHUI, €r0 CBOMCTBA U IPUMEHEHHUE.
Oxcun xpemuus (IV), ero mpupoassie pazHOBHIHOCTH. CHIMKaThl. 3HaYEHHE COETUHEHHM
KPEMHUS B )KUBOW U HEKUBOM IPUPOJIE.

[TonsiTHE O CUITMKATHOW TPOMBIIIJIEHHOCTH.

Pacuernble 3agaun. Pemenue 3amay Ha BBIXOJ BEIIECTB, Ha NMPUMECH, HAa U30BITOK M He-
JIOCTaTOK, HA MAaCCOBYIO JIOJIIO BEIIECTB B paCTBOPE, HA MACCOBYIO M OOBEMHYIO JI0JIIO BELIECTB B
CMECH, PEIICHHE 3aa4 C TeIUIOBBIM 3((HEKTOM XUMHUUECKONU PEaKIfK, Ha 00HEMHBIE OTHOIICHUS
ra3os.

JemoncTpanuu. OOpa3ipl rajloreHoB — MPOCTHIX BellecTB. B3aummoneiicTBue cepbl ¢ Me-
TaJylaMi, BOJAOPOJOM M KHcIopoaoM. M3ydeHne cBoMCTB aMMuaka. BzanMonelicTBue KOHIIEH-
TPUPOBAHHOW a30THOM KUCIOTHI ¢ Mefblo. ['openne gpocdopa Ha Bo3ayxe u B Kuciopose. I'ope-
HUe yris B kuciopoje. OOpasisl MPUPOIHBIX COSAMHEHHH Xjopa, cepbl, dochopa, yriepoaa,
kpeMHus. O0pa3iibl BaXKHEUIINX JJI HAPOJIHOTO X03siCTBa Cyab(}haToB, HUTPATOB, KAPOOHATOB,
docdaros. O6pasibl cTeka, KEPAMHUKH, [IEMEHTA.

Jladboparopubie omnbiThl. 10. KauectBenHas peakuuss Ha xjopui-uoH. l1. Ilomyuenwme u
pacriozHaBanue Bojopoza. 12. Ilonydenue u pacno3naBanue kuciaopoaa. 13. CoiictBa pa3bas-
JeHHOU cepHOU kucioThl. 14. KauecTBeHHast peakius Ha cyiabgpar-uos. 15. CBoiicTBa pa3bas-
JIEHHOH a30THOM KUCHOTHL. 16. Pacno3naBanue coneit ammonus. 17. KauecTBeHHas peakuusi Ha
docdar-uon. 18. [lomydeHue yriekucioro raza u ero pacrnosnasanue. 19. [lepexon kapOboHaToB
B ruapokap6onatsl. 20. KauecTBeHHas peakuus Ha kapOoHaT - uoH. 2 1. [Tonydenne KpeMHHUEBOM
KHCJIOTBI U U3y4YEHUE €€ CBOMCTB.
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IIpakTyeckas paGora Ne3. Pemenue skcrnepuMeHTaNbHBIX 3adad no teMme: «lloarpymnmna
KHCIIOPOAA».

IIpakTyeckas padora Ne 4. PemieHue sKcnepuMeHTaIbHBIX 3afad no teme: «llomydenue,
coOMpaHue U pacriO3HaBaHUE ra3oBy.

KonTpoubnas padora Ne 3. «Hemerams».

Tema 4. O6001eHMe 3HAHMI 110 XUMHUH 32 KYPC OCHOBHOI1 11K0Jb1. [loAroToBKa K ro-
cynapcrBenHoi uroropoi arrecrauuu (I'MA) (10 yacos)

Ilepnonnueckuint 3axkoH u lIlepuonmueckas cucrema .M. MenneneeBa. @uU3NYeCKUil CMBICI
IOPSIIKOBOTO HOMEpA 2JIEMEHTA, HOMEPOB IEPHUOAA U TIPYyNIbl. 3aKOHOMEPHOCTU H3MEHEHUS
CBOMCTB 3JIEMEHTOB M HX COCIUHEHUN B IIEPUOJAX M TpyNIax B CBETE IMPEICTABICHUU O
CTPOEHHUH aTOMOB 2JIEMEHTOB. 3HaueHue [lepuonudyeckoro 3akoHa.
Buasl XMMHMYECKUX CBA3€H M TUIBl KPUCTAUIMYECKUX pEIICTOK. B3auMoOCBsA3b CTPOCHMS U
CBOMCTB BEIIIECTB.
Knaccugukanuss XUMHUUECKUX pEAKIMHA MO PA3IUYHBIM IpHU3HAKaM (YUCIO M COCTaB pea-
TUPYIOLUMX M 00pa3yIOIIMXCs BELIECTB; HAJTMUME I'PaHULbI pa3zaena ¢a3; TerioBoi 3pQexT; uc-
IIOJIB30BAHUE KaTaJau3aTopa; HAIPaBJICHUE IPOTEKAHMS; U3MEHEHHE CTEIICHEH OKHCIICHMS aTo-
MOB). CKOpOCTh XUMHUYECKUX PEAKIIMNA U (PAKTOPBI, BIMSIOIIME HA HEE.
DNEeKTPOIUTHYECKAs AUCCOLMAIUS KUCIIOT, OCHOBAaHUM, coineil. MloHHble ypaBHEHHUA. Y CIIOBUS
OPOTEKaHUs peakluii OOMeHa J10 KOHIA.
OKHCIUTENBHO-BOCCTAHOBUTEbHBIE peakui. OKUCINTENb, BOCCTAHOBUTEID.
[Tpocteie u cnoxHble BemiectBa. Meramasl U HeMmeTaybl. CocTaB, KiaccUpUKaMs U oOuue
XUMHYECKHE CBOWCTBA OKCHUJOB M T'MJIPOKCHIOB (OCHOBAaHUM, KUCIOT, aM(pOTEpPHBIX THIPO-
KCHJIOB), coJieid B cBete TO/I.
TpenuHr-recrupoBanue 1Mo Bapuantam [ 1A nponuisix JeT U AEMOBEPCHH.
Kontpoabnas padora Ne4. FIToroBslii KOHTpOJIb 3HaHUH B (pOpME TECTUPOBAHMS

[TpakTHyeckue paboThlI.

Ne Ha3Banmne npakTu4yeckoi padorTsl Pa3nen

1 | IIpakTnyeckas padora Nel u Ne2. Pemenue skcnepuMeHTabHbIX 3a1a4 | Tema 2
Ha paclo3HaBaHHUE U MOIy4YEHUE COCTUHEHUN METaJIOB.

2 | IpakTnueckasi padora Ne3. Pemnienue skcrepuMeHTaNbHBIX 3ajad 1o | Tema 3
teme: «lloarpynmna kuciaopona.

3 | lIpakTuueckas padora Ne 4. Pemenue skcrepMMeHTaIbHBIX 3a7a4 1o | Tema 3
teme: «[lonydeHue, coOnpanue 1 pacrio3HaBaHHUE I'a30By.
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TeMaTHuyeckoe MIIAHMPOBaHUE Kypca «XuMus, 8 Kiace»

Paznen KonunyectBo Tembl KoianuecTBo yacos
4acoB
Baenenue. 6 [Ipeamer xumuu. BemecTra 1
[TepBonauasibHBIE

XIUMHIUYECKHE TOHSTHS [IpeBpaiienus BemecTs. Posb xumuu B 1
JKU3HU YETIOBEKA.
Xumudeckue HOpMyJIbl. 1
OtHOCuTENbHAS aTOMHAs U
MOJIEKYJISIpHAsT MacCCHhI.
[lepuoanueckas cucreMa XMuMHYECKUX 1
AIIEMEHTOB. 3HAKU XUMHUYECKUX
AJIEMEHTOB.
PacueTsl mo xumuueckoii popmyne 1
BEIIIECTBA.
I1.P. Nel.[lpaBuia 6Ge3omacHOi paboThI 1
B XMM. KaOuHeTe. 3HAaKOMCTBO C
71a060paTOPHBIM 000PYIOBAaHUEM.

ATOMBI XUMHYECKHX 10 OCHOBHBIE CBEJICHUS O CTPOCHUU 1

3JIEMEHTOB atomoB. CocTaB aTOMHBIX SIED.

W3menenue yuciia npoTOHOB U
HEHUTPOHOB B sape. M30Tonsl.
S nepuble peakuuu. M30TOIBL. 1
Meramueckie 1 HeMEeTAITHIECKUE 1
CBOMCTBA 3JIEMEHTOB. 3MeHeHne
CBOMCTB XUMHUYECKHUX AJIIEMEHTOB TI0
rpyIIaM U nepuoaam
WNonHnas xumudeckas CBs3b 1
KoBasieHTHast HETIOSIpHAS XUMHYECKast 1
CBSI3b .
DnekTpooTpunareabHOCcTh (30). 1
KoBasieHTHast monsipHast XuMUYecKas
CBSI3b
Meraninueckas CBs3b 1
O060011eHe U CUCTeMAaTHU3aIIHsI 110 1
TeMe «ATOMBI XUMHUYECKHUX
AJIEMEHTOBY
KonTpoJubnas padora Nel mo teme: 1

((HepBOHa'-IaJ'[BHI)Ie XUMHWYECKHEC
MOHATHUSA. ATOMBI XUMHYECKHX
9JICMCHTOB»
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AHanmm3 KOHTPOJIBHOU padoThl Nel

IIpocrbie BewecTBa.

ITpocTele BemecTBa - METaJLIBI U
HEMCTAJJIbl, CPABHCHHUEC MCTAJIJIOB C
HeMeTaJulaMH. AJUIOTPOIUS

KonuuectBo BemectBa. Mosipaast
macca.

MoutsipHbIii 00beM Ta30B. 3aKOH
ABoranpo.

Pemenue 3a1a4 ¢ HCIOJIb30BaHUEM
MOHITHI «KOJI-BO BE-Ba», «MOJIIpHAs
Maccay, «MOJISIPHBIA 00beM», «IUCIIO0
ABoraapo.

O0001IEeHNE U CUCTEMATU3 AL

3HAHUM 110 TEME ((HpOCTBIe BCHIICCTBaA».

CoennueHnus
XUMHYECKUX
JICMEHTOB.

15

CreneHb OKHUCIICHHUS U BaJICHTHOCTb.

Baxneiimune kimaccsl OMHApHBIX
COEIMHEHUH - OKCUABI U JIETYUHE
BOJOPOJHBIE COCIUHEHUS.

OcHOBaHMSL.

Kucnotel.

Comnn.

AMop@dHBIE U KpUCTANINYECKUE BEIlle-
cTBa. THUIIBI KPUCTATNINYECKUX
pELIETOK

YucTele BemecTBa U cMecu. MaccoBast
1 00beMHas JOJIM KOMIIOHEHTOB B
CMECHU

PacquH, CBA3aHHBIC C TIOHATHUCM
<IOJISA».

IIpakTyeckas padora Ne2.
[IpuroToBneHue pactBopa caxapa u
pacdeT ero MacCOBOM JIOJIM B pacTBOpE

O00011IeHNE U CUCTEMATHU3AIUS
3HaHui mo teMe «CoeanHeHust
XUMHUYECKHUX DIIEMEHTOBY

KonTposbHas pa6ora Ne2 o reme
«CoeaMHEeHUs! XUMHUYECKUX
HIIEMEHTOB

HN3menenus,
Nnpoucxoasiume ¢

14

AHanM3 KOHTPOJIBHOU paboThl Ne2.
dusundeckue aBieHUA. Pazneiaenue
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BeieCrBamMu

cMecen.

XUMUYECKUE peakiuu. Y CIOBUS U
MMPU3HAKH TPOTCKAHUSA XUMHUYCCKUX
peaKkuuii .

XHUMHUYECKUE YPABHECHMUS.

Peakuuu paznoxkenus. [Tonarue o
CKOPOCTU XMMHYECKON pEaKiuu 1
KaTajau3aTopax .

Peaknuu coequnenus. lenouku
MEePEXOJI0B.

OCHOBHBIE THUITBI XUMUYECKHUX
peakuuii. Peakuuu 3amenieHus .

Peakmnu oomena. [IpaBuno beproste.

PacueTtsl Mo XUMHYECKUM YpaBHCHUSIM.

THuIIbI XUMHYECKUX peaKMil Ha
npuMepe cBoMcTB BoAbl. IlonATHE 0
THJIPOJIN3e

O060011IeHNE U CUCTEMATHU3AIUS
3HAHUM 110 TeMe «I3MEHEeHUS,
MIPOUCXOJISIINE C BEIICCTBAMMUY.

KonTpoubsnas padora Ne3 o reme
«M3MeHeHus1, MPOUCXOIsIIHE C
BELIECTBAMMY

AHann3 KOHTPOJIbHOM paboThl Ne3

IIpakTnyeckas padora Ne3.
IIpu3HaKKM XMMUYECKUX pEeaKIui

PacrBopenmue.
PacrBopsbI.
CBoiicTBa
PacTBOpoOB

3JICKTPOJIUTOB

17

3J'I€KTpOJ'H/ITI/I‘I€CKafl JUCCoIaIus.

OCHOBHBIC TTOJI0KEHHS TCOpHUn
BJ'ICKTPOJ'II/ITI/ILIGCKOI\/’I JUucconmuanuu

(TO ).

Kucnotsr: knaccudukarus u CBOMCTBa
B cBete TOJI

OcHoBanusl: K1accuuKamms u
cBoiicTBa B cBeTe TOJ]

Okcuapl: K1accu(puKaIms ¥ CBOMCTBA .

Conu: knaccuuKanus 1 CBOMCTBA B
cere TOJ]

I'enernueckas cBs3b MEKIY
OCHOBHBIMH KJIaCCaMH
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HCOPTaHUYCCKUX COGI[I/IHGHI/If/'I.

Obobwenue, cucmemamuzayus u 1
KOppeKyus 3HaHull no meme:
«PactBopenue. PactBopsl CBolicTBa
PacTBOPOB 3JIEKTPOIHUTOBY.
KonTtpoJsbnas padora Ne 4 no reme 1
«PactBopenue. PactBopsl. CBoiicTBa
pacTBOPOB 3JIEKTPOIUTOBY
AHanm3 KOHTPOJIBHOM paboThl Ne 4 1
IIpakTnyeckas padora Ne 4. 1
«Perenue 3KcCriepuMeHTaIbHbBIX
3a1au»
Krnaccudukanus XuMHIeCKUX 1
peakiuii. OKUCIUTEIHHO- BOC-
CTaHOBUTEIbHBIC PEAKIIUU
CBolicTBa N3yYEHHBIX KJIACCOB 1
BELIECTB B CBETE OKUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUA
Pe3epsn 3 [ToBTOpEHwUeE. 2
HtoroBoe 3ansaTue 1
Hroro 70 70
TemaTn4yeckoe nuIaHnpoBaHue Kypca « Xumus, 9 Kiaace»
Pasznen KonunuyectBo Tembl KoanuyecrBo yacos
4acoB
Oo0masn 12 XapakTeprucTuKa XMMHUYECKOT O 2
XapaKTepUCTHKA 3JIeMEHTa Ha OCHOBAaHUHU €Tr0
XHMHYECKHX nonoxkerus B [ICXD JI.U.
MeHneneesa
3JIEMEHTOB U
AMoTepHbIe OKCUJIBI U THIPOKCHIBI. 1
XHMHUYECKHX
Peakuuu ITepuoanueckuii 3akoH u [lepuoanue- 1
ckas cuctema [. 1. Mennaeneena B
CBETE YUEHMS O CTPOEHUH aToma
CBolicTBa OKCH/I0B, KUCJOT, 1
OCHOBaHMU U conelt B ceete TO/[ u
IIPOLIECCOB OKHUCIIEHUS-
BOCCTAHOBJICHHSI.
Knaccudukanus XuMHIECKUX peakiuit 1
[ToHsiTHE O CKOPOCTH XUMHUYECKOU pe- 2

aKIIUA
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Karanuzatopsl

O0o061IcHNE u CHCTEMATHU3AIIH
sHaHui 1o teMe «BBenenwe. OOmias
XapaKTepUCTHKA XAMHUYECKHAX
AJIEMEHTOB M XUMHYECKHX PEaKIIHi.
I13 u [1C J1.1. Menne25eme»

KonTpoasnas padora Nel o Teme
«BBenenne. O0mas XxapakTepUCTHKA
XAMHYECKHX DJICMEHTOB U XHUMHYECKHUX
peaKuui.

I13 u [1C [1.11. MenneneeBay»

AHanm3 KOHTPOIbHOM padoThl Nel

MeTaniabl

17

ITonoxenne wMeraiuioB B [ICXDO,
CTpOEHHE aToOMOB. MeTamyeckas
CBSI3b, MeTaJLInYeCKast
KpUCTAJUTMYECKas pernieTka.
dusznyeckre  CBOHCTBA  METAJIOB.
CruaBbl, UX CBOMCTBA M 3HAYCHUE

Oo61ue XHMHYECKHE CBOMCTBa
METAJLIOB.

Mertannsl B npupoze. Ooiue crnocoosl
UX TOJYYSHHS

IlousTue o KOppO31uu MCTAJIJIOB

OOmas xapakTEepUCTHKa 3JIEMEHTOB |
A rpynrsl

COCI[I/IHGHI/H[ IICJI0OYHBIX METAJIJIOB

[Ilenouno3eMeNbHBIC METATIIIBI

CoennaeHns IEIIOYHO3EMEIBHBIX
METAJUIOB

AmoMuHuM, ero  ¢u3Mueckue U
25XUMHUYECKHE CBOMCTBA.

CoennHeHns aIIOMUHAA

Keneso, ero ¢usnueckue U XuMHUe-
CKHE CBOWCTBA

CoennHenns xeiae3a

IIpakTuueckas padora Nel, Ne2.
Pemenne OKCIICPUMCHTAJIBHBIX 3aaa4
Ha paclo3HaBaHWE M  IOJIyYEHHE
COECIMHEHNN METAJIOB

O060061eHne
3HAHUH
o teMe «MeTauibh

KonTpoabnas padora Ne2 no teme «
Mertaiuib»y
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Ananuz
KOHTPOJIbHON paboThr No2

HeMmeTanianl

28

OO0mast XxapakTepUCTHKA HEMETAILIOB.

OO01Ire XMMUYECKUe CBOiicTBa 26emee-
tajuioB. Hemeramisl B mpupoae u
CIOCOOBI MX MOJIYUYEHUS

Bonopon

Bona

I'ajgoreHsl.

CoenmHeHns TaJIOTEHOB

Kucnopon

Cepa, ee Quznueckue U XUMUUYECKUE
CBOICTBA

CoenunHenus cepbl

CepHaﬂ KHCJIOTa KaK JJICKTPOJIUT U €€
COJIN

Cepnas kucnora Kak okuciaurens. [lo-
JydyeHHe W TNPUMEHEHHE CEepHOM
KHCJIOTBI

A30T 4 ero cBOMCTBA

AMMMaK u ero cBomcTBa

Conu aMMOHUSA

Oxcuasl a3ora. A30THASI KUCIIOTa KaK
AIIEKTPOJIUT, €€ IPUMEHEHHE

A30THas KHCI0Ta KaK OKHCIIHUTEIIb, €€
IMMOJIYYCHHC

docdop

Coenunenus dochopa — oKkcubl,
KUCIOTHI, conu. DochopHbie
yaoOpeHust

O0001eHne 3HAHUHA
o teMme «Hemeraris»

KonTtpoabnas pabora Ne3 o reme
«HewmeTamb»

AHanu3 KOHTPOJIbHON paboThl Ne3

IIpakTuyeckas padora Ne3d. Pemenue
HKCIEPUMEHTANbHBIX 337a4 10 TeMe
«IToarpynmna Kuciaopoaa»

Yraepon
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Okcuasl yriaepoaa 1
VYronbHast kuciora u ee conu. JKecrt- 1
KOCTb BOJIbI U CIIOCOOBI €€ YCTpaHeHUs
Kpemuuit 1
Coenunenuss kpemHus. CuimkatHas 1
MPOMBINICHHOCTh. O000IIIeHNE
IIpakTnyeckas padora Ned. [Tomyue-
HUE, cOOMpaHHe U paclo3HaBaHUE
razoB 1
O060061IeHNe 3HAHU T 11 [lepuonnueckuit 3akon u Ilepuoguye- 1
110 XHMHH 32 KypC ckas cucrema J[.MI. MenneneeBa B
OCHOBHOH IMIKOIIBL CBETE TEOPHUH CTPOCHUS aToMa
Bungel XUMHYECKUX CBSI3€M M THIIBI 1
KPUCTAJUTMYECKUX PEIIETOK.
B3anMocCBsI3p  CTpOCHHS U  CBOWCTB
BEIIIECTB
Kiaccudukanuss XuMHUECKHX PEaKIHi 1
M0 pa3IuyHBIM Tpu3HakaM. CKOpOCTb
XUMHUYECKUX peaKiui
Juccounanus 31€KTPOIUTOB B BOJAHBIX 1
pacTBopax. Honnbie ypaBHEHUS
peakuui
OKHUCIUTENBHO 1
BOCCTaHOBUTEJIbHbBIE
peaxiuu
Knaccudukanus u CBOMCTBA 1
HEOPTraHWYECKUX BEIIECTB
O060011eH1e IO MPOWIEHHBIM TEMaM 1
Hrorosasi koHTpoJIbHasi padoTa Ned 1
AHann3 KOHTPOJILHON paboThI 1
O06o01eHre 10 MPONUIEHHBIM TEMaM 1
WroroBoe 3ansTue 1
HTroro 68 68
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