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1. NOACHUTEJIbHASA 3AIINCKA

[Iporpamma 1O XUMHH OCHOBHOTO oOmiero oOpa3oBaHus (yriayOnEHHBI YpPOBEHB)
COCTaBlIcCHA HAa OCHOBE TpeOOBaHMII K pe3ylIbTaTaM OCBOCHHS OCHOBHOU 00pa3oBaTeilbHOMN
porpamMMbl OCHOBHOTO oOmiero oOpaszoBanus, npenacraBieHHbIXx B PI'OC OO0, c¢ ydyerom
denepanbHO paboyeli mporpaMMbl BOCITUTAHUSL.

[Iporpamma no xuMuu pazpaboTaHa ¢ HENIbI0 OKa3aHUS METOJHYECKON TIOMOIIH YIUTEIO
B CO3/1aHUM paboueil mporpaMmbl 0 y4eOHOMY IpPEIMETY.

[Iporpamma mo xXuMuu Ja€T TpPEACTAaBICHHE O IeNsAX, OOIIeH crparermu OOydeHwus,
BOCIIMTAaHUS W pa3BUTHS OOy4arOIIMXCA CpEACTBAMHU YYEOHOTO TIpeaMeTa, OIpeaesseT
00s13aTeNIbHOE TIPEAMETHOE COACpIKaHUe, €ro CTPYKTYpPY O pa3zesiaM M TeMaM, paclpeieiieHne
o  KjaccaM, pEKOMEHIYeMYI0 TIOCJIEIOBATEIbHOCTh HW3YyYCHHUS XUMHUHU C  y4eTOM
MEXIIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JIOTHKH Y4eOHOrO Mpolecca, BO3PACTHBIX
oco0eHHOCTel oOyuaromuxcs. B mporpaMme Mo XMMUU yYUTHIBAIOTCSI BO3MOXHOCTH Y4€OHOTO
npeaMeTra B pealu3alud TpeOOBaHWHA K IUIAHUPYEMBIM JIMYHOCTHBIM, METANpEeIMETHBIM W
NPEeIMETHBIM pe3ylbTaTaM oOydeHHuss W B (OPMHUPOBAHMM OCHOBHBIX BHJIOB Y4eOHO-
MO3HABATEIBHOH JIEATETHHOCTH 00YUAIOMIET0Cs TI0 OCBOCHHIO YIEOHOTO CO/IEePIKaHMS.

W3yueHne XWMWUU Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHsS OPHEHTHPOBAHO Ha
OOIIEKYThTYPHYIO  MOJTOTOBKY, HEOOXOIMMYIO JUII  BBIPAOOTKHM  MHPOBO33PEHUYECKUX
OPUEHTHUPOB, Pa3BUTHS WHTEIUICKTYaJIbHBIX CIIOCOOHOCTEH W HMHTEPECOB OOyJaromuxcs, Ha
MPOI0JDKEHHE 00yUeHHUsI Ha YPOBHE CPEHETO 001Iero 00pa3oBaHusL.

3HaHWe XUMHH CIY)KHT OCHOBOW [T (POPMUPOBAHHUS MUPOBO33PEHHS 00YUArOIIErocs, ero
MPECTaBICHUI O MaTEPUAIBHOM €MHCTBE MHPA, BAXKHYIO POJIb UTPAIOT (POPMUpPYEMbIE XUMHUEH
MIPEJCTAaBICHHS O MPEBPAIICHUSIX YHEPTUU U BEIIECTB B IPUPOJIE, O MYTAX PEHICHHS TII00ATBHBIX

npoOjieM  YCTOMYMBOTO  pa3BUTHS ~ YEJIOBEUECTBA  —  CHIPhEBOHM,  DHEPrETHYECKOM,
MPOJOBOJBLCTBEHHONW  TIpo0ieM, MpoOJIeMbl  DKOJIOTHYECKOM  Oe30macHOCTH,  Mpobiem
3/IpaBOOXpaHEHHUSI.

N3ydenune xumuu:

CHOCOOCTBYET pealu3alli BO3MOXHOCTEH Il caMOpa3BUTUSL M (OPMHpPOBAHUS
KYJbTYpbI JITYHOCTU OOYUJarOIINXCs, UX 00MIel U GYHKITMOHATBLHON TPaMOTHOCTH;

BHOCHUT BKJIaJl B JOPMHUPOBAHUE MBIIIJICHHUS] U TBOPUECKUX CIIOCOOHOCTEH 00ydaroniuxcs,
HAaBBIKOB HMX  CAMOCTOSITEJIbHOM  y4eOHON  JeATeNbHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaK B IOBCEJIHEBHOM JKU3HHU, Tak MU B
npodeccruoHabHOMN 1eATEIbHOCTH;

3HAKOMHUT CO CIENU(PUKON HAYYHOTO MBIIUICHHUS, 3aKJIaJbIBAE€T OCHOBBI MIPEICTaBICHHM O
€IMHCTBE MPUPOJIBI U YEJIOBEKA, SBJSETCS KIIOYEBBIM 3TAlOM B (JOPMUPOBAHUU €CTECTBEHHO-
HayYHOU rpaMOTHOCTU OOYUaIOIINXCS;

CHocoOCTBYeT (OPMUPOBAHMIO IIEHHOCTHOTO OTHOILIEHUS K €CTECTBEHHO-HAYYHBIM
3HaHMUSIM, K TPUPOJE, K UEJIOBEKY, BHOCHUT CBOM BKJIaJ B JKOJIOTUYECKOE OOpa3oBaHUeE
oOyuaromuxcs.

JlanHble HampaBiieHHs B OOyYE€HUU XHMHH 00ECHeuMBarOTCs CHEIU(PUKON colep:KaHus
mpeaMeTa, KOTOPBIN SBJISETCS MeJarornyecky aJalTUPOBAHHBIM OTPaKEHUEM OIpeAeICHHOTO
JTama pa3BUTUS XUMHUH.

Yrny0n€HHBIN Kype XUMHUHU OCHOBHOTO OOIIEro 00pa30BaHus OPUESHTHPOBAH HA OCBOCHHUE
00y4aroUUMUCS CHUCTEMbI MEepBOHAYATIBHBIX MOHITHI XUMHH, OCHOB HEOPraHMYECKON XUMUH,
OCHOBOTIOJIATAIONINX MPEJICTaBICHU OOIIeill XUMUU U OTACNBHBIX 3HAYUMBIX TOHATUH
OpraHNYECKON XUMUHU.

CrpykTypa coiep:KaHHs MPOTrpamMMbl MO XUMHUU CHOPMHUpPOBAHA HA OCHOBE CHCTEMHOTO
noaxona Kk e€ m3ydeHuro. Coaep)kaHUE CKIAJbIBACTCS M3 CHUCTEMBl MOHSATHUH O XHUMHYECKOM
JJIIEMEHTE W BEHIECTBE M CHCTEMBbI TOHATUH O XuUMHUYeckoi peakmuu. OOe 3TH CHCTEMBI



OpraHu30BaHbI 110 MPUHIIMITY MTOCIEA0BATEILHOTO PAa3BUTHS 3HAHUIA HA OCHOBE TEOPETUYECKUX
MPEJCTAaBICHUN PA3HOTO YPOBHS:

aTOMHO-MOJIEKYJIIPHON TEOPHH KaK OCHOBBI BCETO €CTECTBO3HAHMS,

[Tepuonnueckoro 3akona J[.M1. MenzeneeBa Kak OCHOBHOTO 3aKOHA XUMHH;

YYCHHS O CTPOSHUH aTOMa M XUMUYECKOH CBSI3H;

MPECTaBICHUN 00 JEKTPOJUTHUECKON AUCCOLUAIIMY BEIIECTB B PACTBOPAX;

0 XUMHUYECKON KUHETUKE U TEPMOINHAMHUKE.

B ocHOBy TeopeTHyecKMX 3HAHMH TIOJO0XKEHBI SMIUPUYECKHA TMOJYYeHHBIE (DaKTHI.
Teopernyeckne 3HaHWS PaA3BUBAIOTCS IIOCIEIOBATENILHO OT OJHOTO YPOBHS K JPYromMy H
o0ecreynBaroT 00yJaroIIMMCS BO3MOKHOCTh OOBSICHATH U MIPOTHO3UPOBATH CBOICTBA, CTPOCHUE
1 00JIACTH MPAKTHYECKOTO IPUMEHEHNUS H3y9aeMBbIX BEIIIECTB.

OcBoeHue coaep KaHusi IPOTrPaMMBI IO XUMHH ITPOUCXOIUT C MCIIOJIb30BAaHUEM 3HAHUH W3
paHee M3YYECHHBIX YUEOHBIX NMPEIMETOB: OKPYXKAIOMIMKA MHp, OHONOTHA, (PHU3HMKa, MaTeMaTHKa,
reorpadusi, TEXHOJIOTHSI, UCTOPHSL.

[Iporpamma ocHOBHOTO 00m1Iero o0pa3oBaHusi MO XUMHM (YriyOn€HHBIA YpPOBEHD)
OpUEHTHpOBaHAa Ha COXpaHEeHHE (YHIAMEHTAJIHHOTO Xapakrepa 00pa3oBaHHWs, CIEIUPUKA
yueOHOro mpeaMera U OOecleueHue YCHEIIHOro OOy4deHHsl Ha CJIEAYIOIIeM YpPOBHE
oOpazoBanusi. B mporpaMmMe T0 XMMHM peanm3yeTcs pa3BUBAIONIAs M IMPAKTHYECKAs
HaIpaBJIEHHOCTh 00y4YeHUs XuMuu, auddepeHuuanus oOyueHus, BKIOYarOMas MpoQuiIbHYO
MOJTOTOBKY OOYYalOUIMXCSl W TOCIEAYIONIee CaMOOTpe/eieHne B BhIOOpE HaNpaBJICHUS
oOyueHus B Mpo(pUILHBIX Ki1accax.

YryOonéHHOe M3yd4eHHE XMMHHU CIIOCOOCTBYET peaiu3aliuu 3amad npodeccuoHambHOM
OpUEHTAIlMM W HANpPaBJIEHO Ha MPEJOCTaBICHUE BO3MOXHOCTH KaXJIOMy OOyJaromeMycs
MPOSIBUTh CBOUM MHTEJUIEKTYyaJbHbIE M TBOPYECKHE CIOCOOHOCTH MPU H3YYEHUU Y4eOHOTO
npeaMeTa, HEOoOXOoJWMble IS  TPOJOJDKeHHMs oOpa3oBaHMs U JaIbHEHWIIEH TPyIOBOU
NeSITeIbHOCTH.

[Iporpamma mo xumuu (yriayOn€HHBIN ypOBEHb) MpeJHa3HAUYECHA JJIsl HUCIIOJIb30BAHUS B
00pa3oBaTeNIbHBIX  OPTaHM3AIUAX, PEATU3YIOMUX MporpaMmbl  auddepeHInpoBaHHOTO
(yrmy6nénHoro, mnpodUILHOTO) H3YUYEHUS OTICIBHBIX YUEOHBIX MPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111€T0 00pa30BaHusl.

Oo6pazoBaresnbHble QYHKIIMH XUMUHU, U3y4aeMOil Ha YIiyOJIeHHOM YpOBHE, Peallu3yIOTCs B
npouecce (HOpMHUpPOBaHMSI 3HAHUI OCHOB XHMHUYECKON HAyKH Kak O0JIaCTH COBPEMEHHOTO
€CTECTBO3HAHUS, 00JACTH MPAKTUYECKOU JESITENbHOCTH YEJIOBEKa U OJIHOTO M3 KOMIIOHEHTOB
MHUPOBOM KyJIbTypbl. 3ajaya y4eOHOTO TMpeaAMeTa COCTOMT B (POPMHUPOBAHUH CHCTEMBI
XMUMHYECKUX 3HAHUN — BayKHEHIIMX (haKTOB, MOHATUN, 3aKOHOB U TEOPETUUYECKUX IMOJIOKECHUH,
JOCTYIHBIX 0000IIEHUH MHPOBO33PEHUYECKOTO XapakTepa, f3blka HAyKd, B MPHOOIIEHUU K
Hay4YHBIM METO/IaM TO3HAHUS IPU U3YYEHUH BEIIECTB U XUMHUYECKUX peakiuil, GopMupoBaHUH
U pPa3BUTUU TMO3HABATENBHBIX YMEHUN U CHOCOOOB AESITENFHOCTU U UX MPUMEHEHUU B y4eOHO-
M03HABATEIHHON U y4eOHO-UCCIIEIOBATENbCKON AESITeTbHOCTH, OCBOCHUU MPaBUJI 0€301aCHOTO
oOpallleHus ¢ BelleCTBaMU B IOBCEIHEBHOM JKU3HHU.

Lenn wu3yueHuss XUMUU OTpPaXarOT HAMpPaBIEHHOCTh OOy4YeHHS Ha pa3BUTHE W
caMOpa3BUTHE JUYHOCTH, (GOPMUPOBAHUE €€ UHTEIIIEKTa U OOIIeH KYIbTYpHI.

N3ydeHne xuMuM HaIIpaBJICHO HA TOCTHKEHUE CIEAYIONINX IENeH:

(dbopMUpOBaHME HHTEJUIEKTYyalbHO Pa3BUTOM JMYHOCTH, FOTOBOH K €amM0OOOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSTEIIbHOMY IPHHATUIO PpEIICHUH, CIIOCOOHOM amanTUpoBaThcs K
OBICTPO MEHSIOIINMCS YCIOBUSAM KHU3HU;

(hopMHUpOBaHHE CUCTEMBl XUMUYECKHMX 3HAHWN KaK KOMIIOHEHTa €CTECTBEHHO-HAyYHOU
KapTUHBI MHpPA, KaK OCHOBBI ISl TIOHUMAHUS XUMHUUYECKON CTOPOHBI SIBJICHHN OKPYXKAIOIIETO
MHpa, OCBOCHHUE SI3bIKa HAYKH,



npuoOuIeHne 00yJaromuxcs K CaMOCTOSTENIbHON MO3HABATEILHOW U MCCIIeI0BATEIbCKON
JEATeNbHOCTH, K HAy4YHbIM METOJaM TIO3HaHUs, (OpMUpOBAaHHE MOTHBALUHK M Pa3BUTHE
CIOCOOHOCTEH K N3YUEHHUIO XUMUH,

(dbopmupoBanre 00MIeH (PYHKIMOHATHHONH M €CTECTBEHHO-HAYYHOUW TPaMOTHOCTH, B TOM
quciae YMEHUH OOBACHATH M OILCHMBATH SIBJICHUS OKPYXKAIOLIETO MHpa, MCIOJNB3Yys 3HAHUSA U
OMbIT, IIOJYYEHHBbIE IPU M3YUYCHUH XUMHUHU, MPUMEHATh MX IMpPU pELIEHUH IMpolieM B
ITIOBCETHEBHOM KU3HU U TPYJOBOU ACITEIBHOCTH;

pa3BuTHEe y OOydaromuxcs WHTepeca K HM3YUYEHUI0 XUMHH U cdepam IesITeIbHOCTH,
CBSI3aHHBIM C XHWMHEH, MOTHBAIMS K OCO3HAHHOMY BBIOOPY COOTBETCTBYIOMIETO MPOGWIL U
HaIPaBJIEHHOCTH JaJIbHEHIIEr0 00y4YeHuUs;

OCO3HAHME LIEHHOCTU XMMMUYECKHUX 3HAHUU B JKU3HU YEJIOBEKAa, IOBBIIIEHHE YPOBHS
9KOJIOTUYECKOW KYJIBTYPBI, HENPUATHE IACHCTBHUM, NMPUHOCIIIMX BpEJ OKPYKAWOIIEW cpene u
3JI0pOBBIO JIFOJIEH;

npuoOpereHne oOy4aroIIMMUCS OIbITa CaMOIO3HAHHUS, KIIIOUEBBIX HABBIKOB (KJIFOUEBBIX
KOMITETEHIIi), HEOOXOAUMBIX JUIsl pa3JIMYHbBIX BUJOB J€ATEIbHOCTH.

Ha yrny6nénnoe nzydyenue yaeOHOTO mpeaMeTa «XuMus» OTBOAUTCS 1o 136 yacoB B 8 u
9 knaccax (4 yaca B Hezlen0), Bcero 272 yaca 3a JiBa roja oOy4eHus.

2. COJEP)KAHUE OBYYEHUA
8 KVIACC

IlepBoHayajbHbIe XUMHYECKHE TOHATHS

XuMus — BakHasg 00JacTb €CTECTBO3HAHMSI M NPAKTUYECKOM NeATENbHOCTH YeloBeKa.
[Ipenmer xumuu. Ponp xumuu B JKW3HM uenoBeka. KpaTkue cBeneHuss 00 HCTOpUU
BO3HMKHOBEHHUS U Pa3BUTHs XMMHH. XUMUS B cucTeMe HayK. Tena u BemectBa. duznueckue u
XUMUYECKHE CBOMCTBA BEIECTB. ArperaTHble COCTOSIHUA BelecTB. [IoHATHE O TEOpETUYECKUX U
SMIIMPUYECKUX METOJAX IO3HAaHUS B E€CTECTBEHHBIX Haykax. lIpencraBiieHuss o0 HaydyHOM
MO3HAHUU Ha SMIHPUYECKOM YpOBHE: HaONIIO/IeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJECITUPOBAHNE,
BbluncieHue. lIpencraBneHns o HaydyHOM IO3HAHMM Ha TEOPETUYECKOM YPOBHE: HAYYHbIE
(akTbl, mpobIemMa, THIIOTEe3a, TEOPHS, 3aKOH.

A3p1k xumun. ICTOYHUKN XUMUYECKON MHPOPMAIIUH.

[Tonsitne o meronax paboThl ¢ XUMHUYECKUMU BeulectBamu. OO0pynoBaHHE MIKOIbHOU
XUMHUYecKkol naboparopuu. [IpaBuia 6e3omacHoro odpamieHus ¢ BelecTBaMu U J1adopaTOPHBIM
000pyI0BaHHUEM.

Uuctble BemecTBa M cMecu. l[lpuponHbie cmecu: BO3AyX, MPUPOAHBIA ra3, HEQTb,
MPUPOJHBIE BOJbI, TOPHBIE MOPOJAbI M MUHEpaNbl. [IoHATHE O TOMOIEHHBIX M TI'E€TEPOrE€HHBIX
cmecsx. CriocoObl pazaenenust cmeceil. O4ncTKa BEIIECTB.

BemectBa ¥ XuMuYecKHe peakUUU. ATOMBI U MOJEKYJIbl. XHUMHUYECKUE SJIEMEHTHI.
CuMBOJIBI XUMHYECKUX 371eMEeHTOB. lIpocThie u ciokHble BemiecTBa. MeTaibl U HEMETAJUIbL.
BemectBa MOJIEKYISIPHOTO M HEMOJIEKYISIPHOTO CTPOEHUS.

Xumuyeckass (opmyna. BaleHTHOCTP aTOMOB XHMHUYECKHUX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemlecTB. OrpeneneHne BaJCHTHOCTH DJJIEMEHTOB 10  (opMyrnam
OMHApHBIX COENWHEHUN U cocTaBieHue (opMyll OWHAPHBIX COEAMHEHWH IO BaJCHTHOCTH
n1eMeHTOB. OTHOCUTENbHAsE aToMHasi Macca. OTHOCUTENbHAs MOJIEKYIsIpHas Macca. MaccoBast
J0J1s1 XMMHUYECKOT0 3JIeMeHTa B coequHeHnu. Haxoxaenue npocreiimeit (opmyIibl BeliecTBa 1o
MacCOBBIM JIOJISIM DJIEMEHTOB.

KonunuectBo BemectBa. Moabs. MossipHass macca. B3auMocBsI3p KOJIMYECTBA, Macchl U
quciaa CTPYKTYPHBIX €IMHUI] BemiecTBa. Pacdersl mo QopMynaM XHMHUYECKUX COEIMHEHHM.
MousspHass Macca cMmecH BemiecTB. MounbHast J0JS XMMHYECKOIO 3JIEMEHTA B COEAVHEHHH.
Haxosxnenue npocreiimiei popMyIibl BELIECTBA MO MOJIBHBIM JIOJISIM 3JIEMEHTOB.

@u3nyecKue U XUMHUYECKHE SBICHHUA. XMMHMUECKas peakuus U €€ NPU3HAKU. Y CIOBUS
IIPOTEKAHUS XUMUYECKUX PEaKIMM. 3aKOH COXPAHEHUsI MACChl BEIECTB. ATOMHO-MOJIEKYJISIpHAs
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teopuss. JKusHp u gedarensHocTs M.B. JlomonocoBa. Xwmmuueckue ypaBHEHHs. Twuibl
XMUMHMUYECKUX peakiuil (COelMHEHMs, pAa3JI0KEHUs, 3aMmelleHus, obOmena). Pacuersl 1o
XMUMHUYECKUM YPAaBHEHUSIM.

DKCIEepUMEHTAIBHOE U3yYEHUE BEIIECTB U SIBJICHUI. 3HAKOMCTBO C XUMHYECKOU MOCYI0H,
C mpaBwiaMH paboTel B JabopaTopuM W TpUeMaMH OOpalieHus ¢ JabopaTOpHBIM
obOopynoBanuem. M3ydeHue u omnmcanue (QU3MYECKHX CBOMCTB 00pas3lOB HEOPTaHUYECKUX
BEILIECTB — METAJJIOB M HeMeTauioB. Habmonenne ¢pusndeckux (miaBjieHUe BOCKa, TasTHUE JIb A,
pacTupaHue caxapa B CTYIKE, KHUIIEHUE U KOHJEHCAIUs BOJbI) U XUMHUUYECKUX (FOPEHUE CBEYH,
IIPOKAJIMBAHNUE MEIHOM IPOBOJIOKH, B3aUMOJICHCTBUE COJABI WM MeJa C COJISIHOM KHUCIIOTOM)
sBieHnid. O3HakoMJeHHE ¢ oOpasllaMu BenlecTB KoinmyecTBOM 1 moiab. HaOmronenue u
ONMCAHNE NPU3HAKOB MPOTEKAHUSI XUMUYECKUX peakiuil (pa3iioKeHHe caxapa, B3auMOJICHCTBHIE
CEepHOM KHCIIOTHI C XJIOPHJIOM Oapus, MojiyueHUe U pasioxkeHue ruapoxcuna menu () npu
HarpeBaHWHU, B3auMoJeUcTBUE Xkene3a ¢ pacTtBopoMm coiu meau (Il). M3yuenue cmocoGoB
pasneneHuss cMmecel (C TNOMOIIbI0 MarHuTa, (QUIBTPOBAHME, BBINAPUBAHHUE, TUCTHIUISALIMS,
xpoMarorpadusi), IpoBeICHUE OYMUCTKH MOBapeHHOU coyin. HaOmroneHue u omnurcaHue OMBITOB,
WUTIOCTPUPYIOIIMNX 3aKOH COXPAHEHHUS MaCCHhl.

BaskHeiiuue npeacraBuTe/ M HEOPraHNYeCKMX BelleCTB

IIpencraBnenus o razax. Bo3zgyx — cmech razon. CocTaB BO31yxa. 3aKOH ABOTapo.
Mounsipubiii 00bEM Ta3oB. OTHOcUTENbHasl IJIOTHOCTH Ta3oB. OmpeneneHne OTHOCUTEIbHON
MOJIEKYJISIPHOM Macchl ra3000pa3HOro BEMIECTBA MO M3BECTHOW OTHOCUTENHHOM IJIOTHOCTH.
OObEMHBIE OTHOLIEHUS Ta30B MPU XUMHUECKUX PEaKIUsiX.

Kucnopon — »snemeHT M mpoctoe BemiecTBo. HaxokieHue Kuciopojga B TNpUPOJE,
¢buznyeckue u XMMHYECKHe CBOMCTBA (peakiuy ropeHus u okucienus). [lpomeccyl okucienus B
xuBor mpupone. Oxcunapbl. Ilpumenenue xucimopoma. CrocoObl TOJIy4eHHS KHCIOpoJa B
naboparopun U mnpombiiuieHHOCTU. [loHAaTne o katanusarope. KpyroBopor kucnopona B
npupojie. O30H — autoTpoIiHas MoauduUKaIus Kucaopoaa. O30HOBBIN CIIOH, €ro 3Ha4YCHHUE IS
YKUBBIX OPraHu3MoB. Pa3pylieHne 030HOBOTO CIOS.

TennoBoit 3DPeKT XUMHUYECKOW pEakiuu, TEPMOXHMHUYECKHE YpaBHEHHUS, 5K30- U
SHAOTEpPMHUECKHE peakuuu. TorumBo. Mcnonp3oBaHue yrisi U MeTaHa B KayecTBE TOIUIMBA.
3arpsizHenue Bo3ayxa. [lonsTue o mapHukoBoM 3pdexTe.

Bonopon — »snmemeHT M mpocroe BemecTBo. HaxokneHue Bomopoda B MPUPOJE,
(buznueckue U XuMUYeCcKre CBONCTBA, MIPUMEHEHHUE, ciocoObl nosyueHus. [lonstue o kucnoTax
u consix. Mcnonb30BaHue BOIOpoJa B KaueCTBE TOILIMBA.

Bopa. ®usnueckue cBoiictBa Boabl. Boaa kak pactBopurtens. PactBopel. HacklieHubsie u
HEHACBILEHHbIE pacTBOpbl. PacTBopuMocTs BemiecTB B Bojae. DakTophl, BIMSIONIME Ha
pacTBOPUMOCTh TBEPABIX M Ta3000pa3HbIX BemecTB. CrocoObl BBIPRKEHHUS] KOHIIEHTPAIUH
pacTBOpOB: MaccoBas JIOJISI PACTBOPEHHOTO BEIECTBA, MOJSpHAs KOHIEHTpalus. Poub
PacTBOpPOB B MPUPO/IE U B )KU3HU YETIOBEKA.

Xumuyeckue cBoiictBa BoAbl. llonsatue o0 ocHoBanusix. I[lonstne 00 WHIMKATOpax.
KpyroBopoT Boabl B mpupoie. 3arpsi3HeHHe MpUPOAHbIX Boja. OXpaHa M OYMCTKA MPHUPOIHBIX
BOJI.

Knaccugukanus Heopranmueckux coenuHeHuid. Oxcuapl. Kiaccudukanums oKCHaoB:
cojeoOpasyrone  (OCHOBHBIE,  KHCIOTHBIE, aM(pOTepHble) U  HecosieoOpasyroue.
MexnyHapoaHas HOMEHKJIATypa OKCHIOB. TpUBHAIbHBIE Ha3BaHUS OKCHIOB. DU3NYECKHE U
XapaKkTepHble XUMHUYECKHE CBONCTBA OKCHJIOB (B3aUMOJEHCTBHE C BOJOW, C KHUCIOTaMH M
OCHOBaHHUSMHU, C APYrUMHU okcuamu). [lonyueHre okcumos.

IlonsTHE O TMAPOKCHIAX — OCHOBAHMAX MU KHCIOPOACOAEpXKAIMX KHUCIOTaX. KHCIOTHI.
Knaccudukarnus kucnoT. MexayHapoaHas HOMEHKIATypa M TpUBHAIbHBIC HAa3BAHUS KHCIOT.
Ou3NYeCKUEe U XUMHUYECKHE CBOMCTBA KUCJIOT (B3aUMOJICHCTBUE C METalaMU, C OKCHJIaMH



METaJUIOB, OCHOBAaHMAMHU U coyisiMu). Psin aktuBHoctu metaiuioB H.H. Bekerosa. Ilonydenue
KUCJIOT. KucnoTsl B ipupo/ie, NpuMeHEHUE BaXKHEHIITUX KUCIIOT.

OcnoBanms. Kiaccudukanus OCHOBaHWM: MIEJTOYM M HEPACTBOPUMBIE OCHOBAHUS.
MexnyHapoaHass HOMEHKJIATypa OCHOBaHUW. TpuBHalbHbIE HAa3BaHUA OCHOBaHUU. lllemoun, ux
CBOMcTBa (B3aMMOJICHICTBHE C KHCJIOTHBIMH OKCHJIAMH, KHCIOTAaMH ¥ COJIIMH) U CIIOCOOBI
nonydeHusi. HepacTBopumble OCHOBaHHS, WX CBOMCTBA (B3aUMOJEWUCTBUE C KHCJIOTaMH) W
crocoObl mosydeHus. AmdorepHocts. [loHsTHe 00 aMdoTepHBIX THIpPOKCHIAX (HA TpUMEpe
TUAPOKCHUIOB IIMHKA U ATIOMHUHUS): XUMUYECKHE CBOMCTBA (B3aMMOJICHCTBHE C KHUCIOTaMH U
LIeJI0YaMHU) U MOJTy4YEHHUE.

Conu (cpeaHue, KUCible, OCHOBHBIE, JBOMHBIE). MexlyHapoaHas HOMEHKJIATypa COJIEH.
TpuBnanpHble Ha3BaHU coiel. PU3NUYECKHUE U XapaKTEpHbIE XUMUYECKUE CBOMCTBA HA IIPUMEpe
cpeanux cotieid. [lomyduenue conen.

I'eneTuyeckas CBsI3b MEXY KJIACCAMH HEOPTaHUYECKUX COCTUHEHUH.

DKCIepUMEHTAIbHOE U3YyUYEHHE BEILIECTB U SIBICHUM:

KOJIMYECTBEHHOE ONPEIEIIEHNE COJIEpKaHUsl KUCTIOPO/ia B BO3/YXE;

MoJIyueHue, coOMpaHue, paclio3HaBaHUE U U3YYE€HHUE CBOMCTB KUCIOPO/a;

HaOJI0/IeHNe B3aMMOJICHCTBUS BEUIECTB C KHUCIOPOJOM M YCIOBHIl BO3HUKHOBEHUS U
MIpEKpaIeHUsI TOPESHUS,

03HaKOMJIEHHE ¢ 00pa3iaMu OKCUJIOB 1 OMHMCAaHUE UX CBOMCTB;

MoJy4eHue, coOupanue, pacro3HaBaHUE U U3YUYECHHE CBOMCTB BOAOpoia (TOpeHue);

B3aMMO/IeicTBHE Boopoa ¢ okcuaom meau (11);

uccie0BaHue 0COOEHHOCTEN PAaCTBOPEHUS BELIECTB C PA3IMUYHOM pacTBOPUMOCTHIO;

MIPUTOTOBJIEHUE PACTBOPOB C ONPEECIIEHHON MacCOBOM JI0JIel paCTBOPEHHOTO BEILIECTBA;

MPUTOTOBJIEHUE PACTBOPOB C OMPEACICHHON MOJISIPHOW KOHIICHTpalueld pacTBOPEHHOTO
BEILIECTBA;

B3aUMO/ICHCTBUE BOJIBI C METAJIIaMH (HATPUEM U KaJIbLIUEM);

OIIpENIETICHUE PACTBOPOB KHUCIIOT U LIEJI0YEH ¢ TOMOIIBIO MHANKATOPOB;

Uccie0BaHue 00pa3lioB HEOPraHUYECKUX BEIECTB PA3IUYHBIX KIIaCCOB;

n3ydeHue B3ammozeicTBusa okcuma menu (1) ¢ pacTBopoMm cepHON KHCIIOTBI, KHCJIOT C
MeTaJUIaMH, peaKnil HeHTpaau3aluu;

MOJy4YeHUE HEpPAaCTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJHOIO MeETaula JPYTHMM U3
pacTBopa coJu;

B3aMMOJICIICTBHE THAPOKCHIA IMHKA C PACTBOPAMM KUCJIOT U LIEI0YEH;

pelIeHue SKCIEPUMEHTAIBHBIX 3a1a4 10 TeMe «OCHOBHBIE KJIACCHI HEOPraHUYECKUX
COEIUHEHUNY.

Iepuonuveckuii 3akon u Ilepumoanyeckasi cucrema xummu4veckux jiementos /. U.
MenaeiaeeBa

Crpoenue aToMoB. XuMH4ecKasi CBA3b. OKUCINUTENbHO-BOCCTAHOBUTENIbHBIE PEAKLIUH.

[lepBpie mMOMBITKM KJIACCU(PUKALKUKA XUMHYECKUX dleMeHToB. [loHsTHe o rpymmax
(cemeiicTBax) CXOJHBIX 3JEMEHTOB: IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX MeTajllaxX, rajoreHax,
WHEPTHBIX (OJIarOpOJIHBIX) Ta3aX. DJIEMEHTHI, KOTOpble 00pa3yloT aM(OTepHbIE OKCUABI U
TUAPOKCHIBIL.

[lepuognueckuit 3akoH. OtkpeiTHe [lepuonnueckoro 3akona. Ilepuoanueckas cucrema
xumuueckux snemeHToB [[. . MenneneeBa. KopoTkonepuoanas u ATUHHONEPUOIHAS (DOPMBI
tabnuuel «I[leprognueckas cucrema xumudeckux snemeHntoB JI. . MenneneeBa». [lepuoast u
rpynnsl (A- u b-rpynmnsr).

Crpoenue atomoB. CocTaB aroMHbIX saep. M3oTombl. PannoakTUBHOCTb. DJNEKTPOHBI.
DreKTpoHHAas OpOUTaIb. DHEPreTHYECKHEe YPOBHH M TIOJYpPOBHH atoMma: S-, P-, Od-opOutainu.
DNEeKTPOHHBIE KOH(QUTYpallUd U D3JIEKTpOHHO-Tpaduueckue ¢GopMynbl aTroMoB. DuznyecKuit
CMBICJI MOPSIAKOBOTO HOMEpa, HOMEpa Meproja U rpynmsl 3aeMeHTa. CTpoeHHe 3IEKTPOHHBIX
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obosiouek aromoB TmepBeix 20 xumuveckmx sneMeHToB Ilepmommyeckoii cucremsr [, .
MenneneeBa: pacnpeieieHue 3JIEKTPOHOB II0 SHEPreTUYECKMM YpPOBHSM, IOIYpPOBHSIM U
opouransam. @usnueckuii cmbica [leprouueckoro 3akoHa.

3aKOHOMEPHOCTU M3MEHEHUS pajinyca aTOMOB XUMUUYECKUX JIEMEHTOB, METANINYECKUX U
HEMETAJJINYECKUX CBOMCTB 110 IpynnaM U nepuojam. M3MeHeHne KMCiI0THO-OCHOBHBIX CBOWCTB
COEIMHEHUI XMMHUYECKHX 3JIEMEHTOB B IEpUOJaX U Ipymnnax. XapaKTepUCTUKa XUMHUYECKOTO
3JIEMEHTA MO €ro nojoxeHuto B [lepuoanueckoii cucreme 1. 1. Menneneesa.

3nauenue Ilepuoanueckoro 3akoHa u Ilepuonnyeckoil CUCTEMBI XUMHUYECKUX 3JIEMEHTOB
JUIsl pa3BUTHs HayKu U npaktuku. J[. V1. MenzaeneeB — ydeHbIN U IpaKJaHUH.

DNEeKTPOOTPULIATENBHOCTh ~ XMMHMUYECKUX  JJIEMEHTOB. XHMHYEcKas CBS3b. Buubl
XMUMHMUYECKON CBSI3U: KOBAJICHTHAs MOJISPHAsl CBS3b, KOBAJIECHTHAS HEIMOJISIPHAs CBSI3b, MOHHAs
CBsA3b. MexaHu3Mbl 00pa30BaHUs KOBAJIEHTHOM M MOHHOM CBSI3U. DJIEKTPOHHBIE U CTPYKTYpPHBIE
¢opmynbl BemecTB. KaTnOHBI M aHHOHBI.

Kpucrannuueckue u amopgHble BelecTBa. THMBI KPUCTAIIIMYECKUX DPELIETOK: MOHHAs,
aTOMHas1, MOJIEKYJIIpHAs M UX XapaKTEPUCTUKH.

Crenenp oxucnenus. OrmnpeneneHue CTENeHEH OKHUCIEHUS aToOMOB B OMHapHBIX
coenquHeHUsAX. OKHUCIUTENBbHO-BOCCTAHOBUTEIbHBIE peakuuu. llpomecchl okuciaeHUs U
BoccTaHoBNeHUs. Oxucnuren U BoccTaHoBUTenH. (CocCTaBl€HHME YpaBHEHUM MPOCTHIX
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMA U pacCTaHOBKAa B HUX KOA((UIIMEHTOB METOJI0M
AMIEKTPOHHOTO OajaHca.

OKCIEPUMEHTAIBHOE U3yUEHNE BEIIECTB U SIBICHUM:

03HaKOMJIEHHE ¢ 00pa3IiaMi METalIOB U HEMETaJIOB;

MOJENTUPOBAHUE CTPOCHUS MOJIEKYNI MPH MOMOIIU PUCYHKOB, MOJEJEH, 3IEKTPOHHBIX U
CTPYKTYPHBIX (hOPMYIT;

MIPOBEJCHUE OMNBITOB, WUIIOCTPUPYIOIIMX MPUMEPBl OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHne, peakiiuy pas3JIoKeHHs, COCTUHEHNS).

Me:knpeaMeTHbIe CBSI3U

Peanuzanus MexnpeaAMETHBIX CBA3EH NPU M3YYEHHH XMMHH B 8 KJIACCE OCYILECTBISAETCS
yepe3 UCMOJIb30BaHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK U MOHITHUH, MPUHATHIX B
OT/IEJIbHBIX €CTECTBEHHBIX HAayKax.

OO01ue ecTecTBEHHO-HAY4HbIE TMOHATHUA: sBJIEHUE (IIpoliecc), Hay4yHbl (pakT, rumoresa,
TEOpHUs, 3aKOH, aHaJIM3, CUHTE3, KiIaccu(uKalus, NepruoIuIHOCTh, HAOMI0AeHHE, SKCIIEPUMEHT,
MO/JIETMPOBAHUE, U3MEPEHUE, MOJEIIb.

Ouzuka: SBICHUA MPUPOAbI, (U3NYECKHE SBICHUS, BEIIECTBO, TeJo, (U3HUECKUe
BEJIMYMHBI, €IWHUIBI HU3MepeHus, oO0bEM, Macca, arperatHble COCTOSIHUE BEIIECTBa, aToM,
3JIEKTPOH, MPOTOH, HEUTPOH, HMOH, MOJIEKYNIa, CTPOEHUE Ta30B, >XUAKOCTEH M TBEPABIX
(KpHCTaJUIMYECKUX) TeJl, HIIEKTPUUECKH 3aps[l, KOTUYECTBO TEIIIOTHI.

buonorus: 6uocdepa, hoTocuHTE3, IPOIIECCH 0OMEHA BEIIECTB.

l'eorpadus: atmocdepa, rumpochepa, MuHepanbl, TOpPHbIE TOPOJBL, TOJE3HBIC
HCKOMaeMble, TOIIUBO, BOJHBIE PECYPCHI.

Texnomorusi:  TexHochepa, MTPOUZBOACTBO, XHUMUYECKHE  TEXHOJOTHUH,  ChIPbE,
KOHCTPYKIIMOHHBIE MaTepUAIIbI.

9 KJIACC

BemecTtBo M XuMH4ecKasi peakuus

[ToBTOpenue u yrinyOneHue 3HaHUI OCHOBHBIX pa3zenoB Kypca 8 kiacca. CrtpoeHue
aToMoB. CBOICTBa aTOMOB XMMHUYECKHX 3JIEMEHTOB, UX KOJIMYECTBEHHbIE U Ka4ECTBEHHBIE
XapaKTEPUCTUKHU (pammyc, ANEKTPOOTPULATENBHOCTb, SHEPrus MOHU3AIUH).
[TocnenoBaTenbHOCTh 3alOJHEHHUS] DJEKTPOHHBIX OpOWTaliel aTOMOB MAalbIX MEpPHOJIOB.
OcoOeHHOCTH  3allOJTHEHUsl  DJCKTPOHHBIX  opOuTaneil  aroMoB  OOJNBLIMX  MEPHOIOB.
Ileproguueckasi cucTeMa XMMUYECKUX 3JIEMEHTOB B CBETE NPEJACTABIECHUN O CTPOEHUM aTOMa.
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CreneHp OKUCIIEHHS U BaJIEHTHOCTb. [IpeacraBieHue o nepuoandeckoil 3aBUCMMOCTU CBOMCTB
XMUMHMUYECKUX  BJIEMEHTOB  (3JIEKTPOOTPULIATENIbHOCTb,  OKUCIMTEIBbHO-BOCCTAHOBUTEIbHBIE
CBOICTBA, KUCJIOTHO-OCHOBHBIE CBOICTBA OKCHUJIOB U T'MIPOKCHUJIOB) OT CTPOEHHMSI aTOMa.

Crpoenue BemiecTBa. BemecTBa B TBEpIOM, KHUJIKOM U ra3000pa3HOM COCTOSTHUU. Bumpl
XMMUYECKON CBS3M: MOHHAs, KOBAJICHTHAas (HEMOJSIpHAsi, MOJspHast); OOMEHHBIA U JIOHOPHO-
aKLENTOPHBIM MEXaHU3M 00pa30BaHMs KOBAJIEHTHON CBS3H.

MexmonekyaspHble B3auMOAECUCTBUs (BOJOpOAHAs CBsA3b, cuibl Ban-nep-Baanbca).
Turbel KPpUCTAUIMYECKUX PEIIETOK — AaTOMHAsl, MOHHAs, METAUIMYECKas, MOJICKYJspHas — U
0COOEHHOCTH WX CTPOCHHSA. 3aBUCHMOCTH CBOWMCTB BEIIECTBA OT THIA KPUCTAJUIMYECKON
PELIETKN U BUJIa XUMUYECKOU CBSA3H.

OcHOBHBIE 3aKOHOMEPHOCTH TPOTEKAaHUs XUMHUYEeCKHX peakuuid. Kiaccuduranms
XMUMHMUYECKUX PpEeaKUUHd MO Ppa3InyHbIM NIpHU3HAKaMm (M0 4YMCIy M COCTaBy YYacTBYIOLIUX B
peakiuu BEUIECTB, M0 TEIIOBOMY 3(DPeKTy, M0 U3MEHEHUIO CTENEeHEW OKUCICHUS] XUMUYECKUX
AJIEMEHTOB, IO OOpaTUMOCTH, MO YYacTUIO KaTajlu3aTropa, IO arperarHomMy COCTOSTHHIO
pearupyromux BEIecTB).

DneMeHTbl XMMUYECKON TePMOJUMHAMHUKH. DHEpreTKa XUMHUYECKUuX peakuuil. TermoBoit
3¢deKT XUMHYECKOM peakuuu. ODK30- U DHIOTEPMUYECKHE pPEaKIUH, TEPMOXHUMHYECKUE
ypaBHeHUs. 3akoH ['ecca u ero cieacTBrs. Beraucinenns 1o TepMOXUMHYECKUM YPaBHEHHUSIM.

[IoHATHE O CKOPOCTM XMMHYECKOM peakUHWH. 3aKOH JEHCTBYHOIIMX Macc. PakTopsl,
BIIMSIOIIME HA CKOPOCTh XMMHUYECKOM peakiuu. JHeprus aktuBauuu. [loHATHEe 0 KaTamuse.
®epmeHThl. UHrHOUTOpHI.

[lonsitne 00 o0OpaTUMBIX M HEOOPAaTUMBIX XUMHYECKMX peakuusx. I[lonstue o
XUMUYECKOM paBHOBecuu, mpuHuun Jle Ilatense. VYcnoBus cMenieHuss XUMHYECKOIO
paBHOBecHs. DaKTOPBI, BIUAIOIINE HA COCTOSIHUE XUMHYECKOTO paBHOBecHs. IIpornoznposanne
BO3MOXXHOCTH TPOTEKaHWs XMMHUYECKHMX IPEBPAILCHUN B Pa3IMYHBIX YCIOBHUAX Ha OCHOBE
IIPECTAaBICHUN 00 N3yYEHHBIX 2JIEMEHTaX XUMUYECKON KUHETUKU U TEPMOJANHAMUKH.

OKHCANTENBHO-BOCCTAHOBUTEIbHBIE  peakuuu.  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC
CBOMCTBA XUMUYECKHX 3JIEMEHTOB, 3aBUCUMOCTb OT CTCIICHH OKUCJICHUs. BaykHbIE OKUCIUTEIN U
BocctaHoBuTenu. Ilepmanranatr kamms  (Xapakrepuctuka). CocTaBieHHE  ypaBHEHUU
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKIUN C HCIOJIB30BAHMEM METOJA DIIEKTPOHHOIO
OanaHca.

OneKTpoauTHYecKas Auccouuanus. XUMHUYECKME pPEakIuu B pacTBopax. Teopus
JIEKTPOIMTUYECKOM aucconuanuu. PactBopenue kak Gpusnko-xumuueckuil npouecc. [lonsrue o
ruapaTax M KpPUCTAJUIOTMIApATaX. OJEKTPOJUTBI W HENIEKTPOJUTHL. KaTHOHBI, aHMOHBI.
MexaHu3M AUCCOLMAIMM BELIECTB € PA3JIMYHBIM BUJJOM XUMUYECKOH cBs3U. CHIIbHBIE U clla0ble
AeKTposInThL. CTENEeHb QUCCOLMAlMK, KOHCTaHTa auccounannu. MoHHOe npousBeneHue BOIbI.
Bonoponnsiii nokaszarens. MTHAUKATOPBI. DIEKTPOIUTHYECKAS AUCCOLMALINS KUCIOT, OCHOBAHUN
U COJICH.

Peakium unoHHOro oOMeHa. VYcioBUS IPOTEKaHUS peaklUil HOHHOro OOMeHa.
MouiekynspHble, MOJIHBIE M COKpALICHHBIE HOHHBIE YpaBHEHHs peakuui. CBONCTBAa KHCIOT,
OCHOBaHMH U coJieil B CBeTe MNpPEACTaBIECHUM 00 3IEKTPOJIUTHYECKON JUCCOLUALNH.
KauecTBeHHBIE peakIIuy HA HOHBI.

I'mpponus coseil. MoHHBIE ypaBHEHUs THIpOIU3a COJEH. XapakTep Cpelabl B BOAHBIX
pacTBOpax COJIEH.

OKCIIEpUMEHTAIBHOE HW3YYEHUE BELIECTB M SBJICHHUN: O3HAKOMJICHME C MOJCISAMU
KPUCTANIMYECKUX PEIIETOK HEOPraHWYECKUX BEIIECTB — METAJUIOB U HEMETAJUIOB (Tpadura u
anMasa), CJI0XKHBIX BEIIECTB (XJIOpUAa HATPHUSI);

HCCIIEA0BaHUE 3aBUCUMOCTU CKOPOCTU XUMHMUYECKOW PEAKLUU OT BO3IEHCTBUS Pa3IMYHBIX
(baxTOpOoB;

OTIBITHI, WITIOCTPUPYIOIINE 0OPaTUMOCTh XMMUYECKUX PEaKIIHA;
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HCCIIEIOBAaHUE DBJIEKTPOIPOBOJHOCTH PpAcTBOPOB, IIpoliecca JUCCOLMALUU  KHUCIIOT,
IICI0YEH U COJICH;

MPOBEACHUE OTBITOB, WJUIIOCTPUPYIOIIMX NPU3HAKA TPOTEKAHUS pEaKIUid HOHHOTO
oOmeHa (0Opa3zoBaHMe 0cajKa, BbIICICHUE Ta3a, 00pa30BaHKE BOJIBI);

MpUMEHEHHE WHANKATOPOB (JITAKMYCa, METHJIOpaHKa U GeHoihTaienHa) st OrpeeIeHIs
XapakTepa cpelbl B pacTBOpax KUCIOT, OCHOBAHUH U COJIEH;

MPOBEACHUE OMBITOB, WILTIOCTPUPYIONIUX HPUMEPHI OKHUCIHUTEIBHO-BOCCTAHOBUTEIHHBIX
peakuuil (ropeHue, peakliuu pas3iokKeH!sl, COETUHEHMS);

pacro3HaBaHie HEOPraHMYECKUX BEIIECTB C MOMOIIBIO KAYECTBEHHBIX PEAKIMiA HA HOHBI;

peleHne SKCIePUMEHTAIBHBIX 3a7ad Mo TeMaM: «OKHCIMTEIbHO-BOCCTAaHOBUTEIBHBIC
peakumy, « uapoan3 coneny, « IMEKTPOIUTHIECKAS TUCCOITUAIIAY.

HemeTanibl U X coeTUHEHUS

OO6mrast xapaktepucTtuka HemeTauioB. OCOOEHHOCTH CTPOEHHUS aTOMOB XHUMHUYECKUX
AIIEMEHTOB, MPOCTHIX BEIIECTB, AWIOTpPonus. OKHCIUTETFHO-BOCCTAHOBUTEIBHBIE CBOWCTBA
HemeTauioB. CpaBHHUTEIbHASL XapaKTEPUCTUKA COSAMHEHUI HEMETAILIOB.

OOmiass xapakTepucTHKa TajoreHoB. OCOOEHHOCTH CTPOEHHUsI aTOMOB, XapaKTEepHbIE
crerieHH okucieHus. CtpoeHue W (U3NYECKHE CBOWCTBA IMPOCTBHIX BEIIECTB — TaJOTEHOB.
XUMHYECKHE CBOMCTBA Ha MpHUMeEpe Xjopa (B3aMMOJEHCTBHE C MeTajulaMd, HeMeTalllaMu,
BOJIOM, miemovyamu). XyopoBoaoposa. ComsHas KUCIOTa, XMMHUYECKHE CBOWCTBA, TMOJy4YEHUE,
npuMeHeHue. J[elcTBIe XJIopa U XJIOPOBOIOPO/Ia Ha OPTraHU3M 4esloBeKa. BakHeie Xropu st
U MX HaxoXAeHue B npupoje. [IoHsTHE 0 KUCIOPOICOepKAIUX KUCIOTAaX XJIOPa U HX COJISX.

VVIA-rpynnel. OcoOEHHOCTH CTPOEHHSI aTOMOB, XapaKT€pHbIE CTEMEHH OKHUCIIECHHUS.
Ctpoenrie 1 (hu3MYECKHE CBOWCTBA MPOCTHIX BEIIECTB — KUCIOPOJA W CEPBl. AJUIOTPOITHBIC
Mou(pUKAIIUKN KHCIOPOJla M Cepbl. XHUMHUYECKHE CBOWCTBA cepbl (B3aUMOJCHCTBUE C
HEMETaJIaMH, MeTaJylaMHM, KOHILIGHTPUPOBAaHHBIMU Qa30THOM U  CEPHOW  KHUCIIOTAMH).
CepoBogopos, cTpoeHue, (U3MUECKHUE U  XUMHUYECKHEe CBOWCTBAa  (KUCIOTHBIE U
BOCCTaHOBUTEJIbHBIE CBOICTBa). OKCHUIBI Cepbl Kak MPEACTAaBUTEIN KHUCIOTHBIX OKCHIOB.
Cepnucras kuciorta u ee conu. CepHast KucaoTa, GU3NIECKUE U XUMUYECKHUE CBOKCTBaA (00mue
KaK MpeAcTaBUTENs Kiacca KUCHOT U cneruduueckue). Coau cepHOM KUCIOTHI. XUMHUYECKUE
peakiuu, Jiexallde B OCHOBE IPOMBIIUICHHOTO CHoco0a TMOJyYeHUs CEpHON KHCIIOTHI.
[IpencraBieHuss 0 XUMUYECKOM MPOU3BOJCTBE M CBSI3aHHBIX ¢ HUM npodeccusx. [Ipumenenue
CepHOM KUCIOTH U cynabpaToB. KayecTBeHHbIE peakuuu Ha Cyiab(UT-, cyabGua- u cyabdar-
aHuoHbl. HaxoxxneHwe cepbl UM €€ COEIMHEHHH B MpupoAe. XUMHUYECKOE 3arpsi3HEHHE
OKpY’Kalolllel cpeJibl COETUHEHUSIMU Cepbl (KUCIOTHBIE A0XK/IU, 3arpsi3HEHHE BO3/1yXa), CIIOCOObI
€ro IpeaoTBpaICHHUS.

OO6mas xapaktepuctuka srneMeHToB VA-rpynmbel. OCOOEHHOCTH CTPOCHHSI AaTOMOB,
XapaKTepHbIE CTETICHU OKUCIICHHUSL.

A30T, pacmpocTpaHeHHMe B mpupoie, ¢U3MYECKHe U XHUMHUYECKHE CBOMCTBA
(B3auMofeiicTBUE C MeTallJlaMH, BOJOPOJAOM, KucIopoaoM). KpyroBopor azora B mpupoje.
AmMmuak, ero ¢pu3Mveckre U XUMHUYECKUE CBOMCTBA (OKHCIEHHE, OCHOBHBIE CBOICTBA BOJIHOTO
pacTBopa), MPUMEHEHHE M MOJIydeHHE B J1Ia0OpaTopu W MPOMBINUIEHHOCTU. MOH ammoHus,
JOHOPHO-aKLENTOPHBIM MexaHu3M ero oOpaszoBanHus. ConM aMMOHUS, UX (U3HYECKHEe U
XMMUYECKHE CBOWMCTBa (pas3lo’keHWe U B3aUMOJIEHCTBHE CO IIEI0YaMHu), HpPUMEHEHHE.
KauectBennas peakuus Ha nonsl ammonus. Okcugsl azota (I, 1, 11, 1V, V). AzoTucras xucnoTa.
A30THasg KHCIOTa, €€ IMoJy4deHue, (uznyeckue M XHUMHUYEecKHe CBoiicTBa (oOmmMe Kak
NpeJICTaBUTENs KJacca KHUCIOT M crHeuu(uyeckue), NpUMEHeHHe. XUMHUYECKHE peakiHH,
JIeKaIive B OCHOBE IMOJIyYEHHsI a30THOM KUCIIOTHI B NMPOMBINUIEHHOCTH. HUTpaThl 1 HUTPUTHI.
KadyecTBeHHBIE peakUMU HAa HUTpAT- U HUTPUT-aHUOHBL. ~XHMMHMYECKOE 3arps3HEHHE
OKpYXKarolel cpesibl COeAMHEHUSIMH a30Ta (KUCIOTHBIE JTOXKIM, 3arpsi3HEHUE BO3/yXa, MOYBbI U
BOJIOEMOB).
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®ochop, ammorpomnbie Momudukanuu dochopa (Oenmpiii u  KpacHbl  docdop),
¢u3nueckue W XUMHUYECKHE CBOMCTBAa (B3aUMOJCHCTBHE C METAUIAMH, KHCIOPOJIOM,
raJoreHamMH, KOHIICHTPHUPOBAHHBIMU a30THOW U cepHOit kuciaotamu). Okeuabl Gocdopa (111, V),
docdopHas kucnora, GU3MUECKUE U XUMHUECKHE CBOUCTBA, MmonydeHrue. KauecTBeHHas peakius
Ha (ocdar-nonsl. [Ipencrasienus o ramorenuaax pocdopa (M1, V).

[TonsiTne 0 MUHEpaAIBHBIX YIOOpeHHsIX. A30THBIC, PochOopHBIE, KOMILIEKCHBIE YI0OpEHusI.
XUMHYECKOE 3arps3HEHUE OKPYKAIOIICH Cpe/bl COSAMHEHUSMHE a30Ta U pocdopa.

OO6mas xapakrepuctuka 371eMeHTOB |VA-rpynnbel. OCOOEHHOCTH CTPOEHHSI AaTOMOB,
XapaKTepHbIE CTEIICHH OKUCIICHUSL.

VYraepon, amotponHbie Moaupukanun (rpadut, anmas, Gymiepen, rpadeH, HAHOTPYOKH),
¢u3nveckue W XMMHUYECKHE CBOMCTBAa MPOCTBIX BEUIECTB (B3aMMOJCHCTBHE C METaJJIaMHU,
HEMeTaJlJIaMH, KOHIICHTPUPOBAHHBIMU a30THOM U cepHOM Kuciotamu). [loHsTre 06 ancopOuu.
KpyrosopoT yrineposa B npupoae. OKCuabl yrieposa, ux Gu3ndeckne U XMMHYECKHE CBOWCTBA,
JEeWCTBUE HA JKWBBIC OPraHWU3MBL, MOJydYeHHE WM TPUMEHEHHE. JKOJOTHYECKHE IPOOIEMBI
atMocdepsl, cBs3aHHble ¢ okcugom yriepoda (IV). VYronbHas kucimora W €€ COMHM, HX
¢u3nvyeckne W XUMHYECKHE CBOMCTBa, TONyd4eHWe W  npuMeHeHwe. KapOoHartsl,
ruipokapOoHaThl, UX cBoiicTBa. KauecTBeHHas peakius Ha KapOoOHaT-HOHBI. lcmonb3oBaHue
KapOOHATOB B OBITY, MEIUITMHE, IPOMBIIIJICHHOCTH M CEITHCKOM XO3SHCTBE.

[lepBoHavanbHBIC TIOHATHS 00 OPraHUYECKHX BEIIECTBAX KaK O COCAMHEHUSX Yriepoja:
yIIA€BOOPOasl (METaH, STaH, JTHJICH, alleTHJICH), STaHOJ, TJIMIEPHH, YKCYCHas KHCIIOTA.
[TpupoHBIE HCTOYHUKH YIIIEBOJOPOJOB (Yroyib, TPUPOAHBIA Ta3, He(Th), MPOIYKTHI HX
nepepadoTKH, MX poJib B OBITY W TPOMBINIICHHOCTH. [loHSATHE O OWOJIOTHYECKH BasKHBIX
OpPraHWYeCKUX BEIIECTBAX — JKUpPaxX, OeNkaxX, YrJIeBOJaxX — M WX POJM B JKU3HU YeJIOBEKa.
EauHCTBO Oprannyeckrux U HEOPraHMYECKUX COSAMHEHUI.

Kpemuwnii, ero ¢usnyeckue M XUMHYECKHE CBOWMCTBA (B3aMMOJICHCTBHE C METaJLIAMH,
KHCIIOPOJIOM, YTIIEPOJIOM, TaJOTeHaMHt ), OJIydeHrue U IpuMeHeHue. Poib KpeMHusi B Ipupojie u
texnuke. Oxkcua kpemaus (1V), kpemHUEBass KUCIIOTA, CHIIMKATHI: (DU3UYCCKUE U XUMUUYECKHE
CBOICTBa, MOJy4eHHE U MPUMEHEHUE B ObITY U MPOMBIIIJICHHOCTH. BajkHele cTpouTeNbHbIe
Marepuaibl: KepamMuKa, CTEKJIO, IIEMEHT, OeToH, jxene300eToH. I[IpoGiembl OGe3omacHOTO
WCII0JIb30BAHUS CTPOUTENBHBIX MATEPUATIOB B IIOBCEAHEBHOM KU3HU.

bop. Ocobennoctun crpoenust aroma. OOmMe mnpeacTaBIeHUs O (PUIUYECKUX U
XMUMHUYECKUX cBoMcTBax. bopHas kucnora.

DKCIepUMEHTAILHOE U3YUYCHHE BEILIECTB U SIBICHU:

03HAaKOMJIEHHE ¢ 00pa3aMu MPUPOJAHBIX XJIOPUIOB (FAJIOTEHUIOB);

MIPOBEJICHUE OTIBITOB, OTPAXKAIOIIUX (PU3UUECKHE U XUMUYECKUE CBOICTBA T'aJIOTEHOB U UX
COCJIMHCHUH;

W3Y4YEeHHE CBONCTB COJISTHOM KHUCIIOTHI,

MIPOBEJICHUE KAaYECTBEHHBIX PEAKINi Ha XJIOpUA-, OPOMHU/I- U UOIUA-UOHBI U HAOIIOACHNE
MPU3HAKOB UX MPOTEKAHUS;

03HAKOMJIEHHE C 00pa3IamMu cepbl U ee MPUPOIHBIX COSAUHEHUN;

HaOII0IeHNE Mpolecca OOYTIUBaHUs caxapa Mo/ IeHCTBUEM KOHIICHTPUPOBAHHOM cepHO
KHCJIOTHI;

U3yueHHe XUMUYECKUX CBOUCTB pa30aBlieHHON CEpHOI KHCIIOTHI;

NIPOBEJICHUE KAYeCTBEHHBIX peakuuid Ha CynbQua-, CylbQuUT- U CyabhaT-uOHBl U
HaOJr0IeHUe IPU3HAKOB UX MPOTEKAHUS;

O3HaKOMJIEHHE C (U3MYECKMMM CBOMcTBaMu a3oTa, (ocdopa W UX COEIUHEHUH,
oOpa3iaMu a30THBIX U (HocHOpPHBIX YIOOpEHMUIA;

MoJIy4eHue, coOupaHue, pacrio3HaBaHUe U U3ydeHHEe CBOMCTB aMMMaKa, U3y4eHUE CBONWCTB
COJIEll aMMOHUS;
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MIPOBEJICHUE KAYECTBEHHBIX PEAKIINI HA MOH aMMOHHUS, HUTPUT-, HUTPAT- U PochaT-uoHbI
Y M3y4YeHHUE MPU3HAKOB UX MMPOTEKAHUS;

W3YyYECHUE B3aWMOJICUCTBUS KOHUEHTPUPOBAHHOM A30THOM KHUCJIOTBI C MEIIbIO, CBOWCTB
(hocdopHOIi KHCIOTHI U €€ COJIeH;

03HAKOMJICHHE C MOJISIISIMU KPUCTAJUTMUECKUX PEIIeTOK anmasa, rpadura u dymiepeHa, ¢
MPOIIECCOM  aJICOPOLIMM PACTBOPEHHBIX BEHIECTB AKTMBHUPOBAHHBIM YIJE€M W YCTPONCTBOM
MIPOTUBOTA3a;

MoJIy4eHue, coOupaHue, pacro3HaBaHUE U U3YUYEHHE CBOMCTB YIJIEKUCIIOTO Ia3a;

MPOBEJCHUE KAYECTBEHHBIX pEakUui Ha KapOOHAaT- M CWIMKAT-HOHBI M HU3Y4YCHHUE
MIPU3HAKOB UX MPOTEKAHMUS;

W3YYCHHE B3aMMHBIX MPEBpaIlleHNH KapOOHATOB U THIPOKAPOOHATOB;

O03HAKOMJIGHHE C O00pa3laMud NPHUPOIHBIX KapOOHATOB U CHIIMKATOB, C MPOJYKIUEH
CUJIMKATHOM TTPOMBIIIIEHHOCTH;

peleHne OSKCIEpUMEHTAIBHBIX 3a7ad 1o TeMe «BaxHeillmme HeMeTaubl U HX
COCTMHECHUS.

MeTaJiibl M UX COEIMHEHUS

OO6uue cBoiicTBa MeTayuioB. O01Ias XapaKTEPUCTUKA XUMUYECKHUX AJIEMEHTOB — METAJIIIOB
Ha OCHOBaHMM WX moJiokeHus B llepumoamdeckoid cucreme Xxumuyeckux saeMeHtoB JI. .
MenneneeBa u crpoeHust atomoB. Mertamibsl A- u b-rpynmn. CtpoeHue mpoCThIX BEIIECTB —
MeTaJUIOB. MeTaJmndecKkas CBsI3b U METATMYECKass KPUCTATNYECKas pemeTka (MpUMHUTHBHAS
KyOuueckas, OOBEMHO-IIEHTPUPOBaHHAs KyOudeckas, TIpaHELEHTPUpPOBaHHAs KyOudeckas,
reKcaroHajgbHas IUJIOTHOYITAKOBAaHHAs). 3aBUCHUMOCTh (DU3MYECKUX CBOWCTB METAIOB OT
CTPOCHHS KPUCTAILIOB. DJIEKTPOXUMHUYCCKUN Pl HANPsDKEHUH MeTaumoB. OO0IIMe XUMHUIECKHE
cBoiicTBa MeTauioB. OOmmue CcrocoObl TOJYUYCHHS METAJUIOB, METAJUTYPTUs. OJIEKTPOJIH3
paciiiaBoB M PAacTBOPOB COJIEH KaK OJWH M3 CHOCOO0B moiydeHus metamioB. Ilonstue o
KOPPO3UH METAJUIOB, OCHOBHBIE CIOCOOBI 3alIUTHl MX OT Koppo3uu. CmiaBbl (CTalb, YYT'yH,
TIOpATIOMUHUN, OpoH3a). [I[puMeHeHre MEeTaJIJIOB U CIUIABOB B OBITY ¥ TPOMBIIIICHHOCTH.

Memannwvt A-2pynn

[[lenounbie MeTasuibl: ToJI0keHUE B [lepronueckoit cucteMe XUMUYECKHUX 3JIeMEHTOB /1.
N. MeHnneneeBa, CTpoeHHE MX aTOMOB, HaxOXJeHUE B npupoje. Pu3nueckue U XUMUYECKUE
CBOICTBa (Ha MpUMepe HATpUs U Kaius), noidydeHue. OKCUIIBI U THUIPOKCUIBI HATPUS U Kajusl.
[IpuMeHeHne MEen0YHbIX METAJUIOB U UX COEIMHEHUN. brosornueckas posiab HaTpus U KaJlusl.

[[lennoyHO3eMENbHBIE METAIBI MarHUM W KalblUMi: moJsiokenue B Ilepuonnueckoit
cucteMe xumuueckux siemeHToB [[. M. MeHnneneeBa, CTpoe€HHE UX aTOMOB, HaXOXICHHUE B
npupoje. Gusnyeckue U1 XMMUYECKUE CBOMCTBA MarHus M Kajablusa. BaxkHelnime coequHeHus
Kanplusi U MarHusi (OKCUJ, THAPOKCHJ, COJH), CBOMCTBA, mpuMeHeHue. JKecTKocTh BOABI U
crocoObl ee ycrpaneHus. KpyroBopoT KaibIusl B IPUPOJIE.

AmoMunmil: nosoxenue B Ilepmonnueckoil cucreMe xumMuyeckux sneMmento J[. WM.
MeneneeBa, CTpO€HHE aTOMa, HaxoxJeHue B npupoae. dusznueckue U XMMHUUYECKHE CBOICTBA
amoMuHus. AMGOTEepHbIE CBOWCTBA OKCHIA U TUAPOKCcUIa amtoMuHus. [IpuMenenne amoMuHus
U €ro CILJIaBOB.

Memannwt b-2pynn

OOmiass xapakTepucTHKa MeTauioB b-rpynm (MOOOYHBIX TONTPYII): TOJOKEHHE B
[Teproauueckoii cucteme xuMudeckux siemMeHToB J[. . MenneneeBa, 0COOEHHOCTH CTPOEHUS
aTOMOB. SIBIeHHNE «IIpoBaia» 3JIEKTPOHA Ha MpUMEpPEe CTPOEHHUS aTOMOB XpoMa, MeIH, cepedpa.
BaseHTHbIE COCTOSIHUS aTOMOB O-3JIEMEHTOB, CTEMEHU OKHCJIEHHS aTOMOB B COCIHHEHHSIX.
3aBUCUMOCTh KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHUJOB U THJIPOKCHUAOB METANIOB OT 3HAYEHUS
CTENEHM OKHUCJICHHMS DJJIEMEHTa B COCJAMHEHMM (Ha TMpUMEpPE COEAUHEHUH XpoMa).
[lepBoHauanbHbIE MPEACTABICHUS O KOMIUIEKCHBIX COCAMHEHUSX.
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Menp 1 cepeOpo: CTpOCHUE aTOMOB, CTETIeHH OKUcIeHHs. O0Iue KpaTKUe MpeICTaBIeHIs
0 (QU3MYECKMX M XUMHYECKHX CBOMCTBAaX MPOCTBHIX BEIIECTB (B3aMMOJEHCTBHE C KHUCIOTAMH-
OKHCIUTENSIMH), 00 UX OKCHIaX, THIPOKCUAAX U COJIIX, X npuMmeHenuu. [IpencraBinenus o6
aMMUAYHbIX KOMIUIEKcax cepeOpa u menu. KauecTBeHHbIE peaklMM Ha KaTHMOHBI Meau (2+) u
cepeOpa.

[{uHk: cTpoeHME aroma, CTeNeHb OKHCICHHS. XapaKTepUCTHKa (U3HUYECKHX W
XAMUYECKUX CBOMCTB, TNpUMEHEHWE, aM(OTepHbIE CBOMCTBA OKCHUAA M THIPOKCHUJA.
KauecTBeHHbIE peakIMi Ha KATUOHBI LINHKA.

XKeneszo: crpoenue atoma, creneHu okuciaeHus. Haxoxnenue B npupoje. Gusnueckue u
XMMHMUYECKHUE CBOMCTBa JKeje3a, IpuMeHeHue. buonorumueckas poap xkenesa. Okcumpl,
rugapokcuabpl U conm oxenesa (II) m xemesa (lll), mx cocraB, cBOiiCTBa M TOJydyeHUE.
KauecTBeHHbIe peaknuu Ha KaTHOHBI kene3a (2+) u xkene3a (3+). UyryH u cranb — CILUIaBbI
xene3a. [Ipow3BoACTBO dYyryHa U CTaJd. OKOJOTHYECKHE MpPOOJEMBbl, CBS3aHHBIE C
METaJNTypruuecKuMHU MPOU3BOICTBAMMU.

DKCIepUMEHTAIbHOE U3YyUYEHHE BEILIECTB U SIBICHUM:

03HaKOMJIEHHE C 00pa3liaMi METaNIOB U CILIaBOB, UX (PU3NYECKHUMH CBOWCTBAMU;

MO/JIETMPOBAHNE METAIIMYECKON KPUCTAIUIMYECKON PEIIETKH;

W3y4YCHUE B3aWUMOJICHCTBHS METAJVIOB C BOJIOM, C pacTBOpaMu COJEH U KHUCIOT,
WCCTe0OBaHUE TIPOIECCOB AJIEKTpoiu3a pacTBopoB xyopumaa memu (Il) m wommma xamwms,
KOPpPO3UU METAIIJIOB;

M3ydeHne OCOOCHHOCTEH B3aMMOJICUCTBHS OKCHJIOB KaNbIUS M HATPUS C BOJOW, UX
TUAPOKCUAOB — ¢ okcuoM yriepona (1V) u kucinoramuy;

M3y4YeHHE CBOMCTB KapOOHATOB U THIPOKAPOOHATOB KaJIbLIUs, )KECTKOU BOJIBI;

M3Y4EHHE MPOLIECCOB MOIY4YEHUs THAPOKCUIOB XKele3a, NX XUMUUYECKUX CBOMCTB;

M3Yy4YE€HHUE MPHU3HAKOB MPOTEKAaHUS KAYECTBEHHBIX PEAKIM HAa MOHBI (MarHus, KaJlbLuf,
ATFOMUHUS, [IMHKA, JKene3a (2+) u xkenesa (3+), menu (2+);

HaOJI0/IeHNE U ONUCaHNe OKpAIIMBaHUSI IJITaMEHH HOHAMM HATpPHsl, KaJlusl U KaJbLIMs;

nccaeaoBaHue aM(OTEpHBIX CBOMCTB THAPOKCHIA amtoMuHMS, Tuapokcuaa xpoma (1) u
TUIPOKCHUIA [IUHKA;

pelIeHne SKCIEPUMEHTAIbHBIX 33/1a4 10 TeMe «BaxkHeie MeTamibl U UX COeIUHEHUSD.

XuMHUS U OKpYKaKIIas cpena

BemectBa 1 Marepuanbl B NMOBCEIHEBHOM JXM3HM 4ejoBeka. Bakueilinue BemiectBa u
MaTepuaibl, 00l1acTh UX MpHUMEHEHHsA. be3omacHoe HMCHOJIb30BAHUE BEIIECTB M XUMHYECKHUX
peaxuuii B 0bITy. [lepBasi momMo1b mpy XMMHYECKUX 0XKOTaxX U OTPABICHUSIX.

HoBeie Mmatepuainbl v TeXHOJIOTUU. [IpUHIIUTIBI «3€TI€HON XUMUN.

OCHOBBI JKOJIOTHYECKOH TI'pPaMOTHOCTU. XHMHUS U 370pPOBbE. 3HAUECHUE H3Y4aEMBIX
XMUMHYECKUX BJEMEHTOB U HX COCAMHEHUU A (YHKIMOHUPOBAHWSA OpraHM3Ma 4YellOBeKa.
[TonsiTre 0 370poBOM 00pa3e KU3HH.

XUMHYECKOe 3arpsi3HEHNE OKPYKAIOIIEH cpelibl. DKOJIOTHYECKUE MTPOOIIeMbl, CBSI3aHHBIE C
COEIMHEHUSIMHU YTJIepoa, a30Ta, cepbl, Tsokenbix meTtauioB. [lonstue o [IJK. Ponp xumuu B
PEIICHUH SKOJIOTHUECKUX MPOOIeM.

OKCIepUMEHTAIbHOE M3YYE€HHE BEUIECTB M SBJICHUN: O3HAKOMJIEHME C oO0paszlamMu
MaTepHasioB (CTEKJIO, CIIJIaBbl METAJIJIOB, MOJIMMEPHBIE MaTepUalbl), ONpeAeIeHNe KUCIOTHOCTH
IPUPOJHBIX BOJ, MOJEIMPOBAHUE Ipoliecca 0Opa3oBaHUs KHUCIOTHOTO JOXKJs, W3yYeHHE €ro
BO3JICHICTBUS HA MaTE€PHAJIBL.

IToBTOpeHue u 06001IeHNE 3HAHUI OCHOBHBIX pa3Jei0B KypcoB 8—9 kiaccoB

Ilepnomnueckuii 3akoH u llepuonnyeckas cucreMa XMMHUYECKMX JJIEMEHTOB B CBETE
IIPEJCTABICHUH O CTPOEHUs aToMa. 3aKOHOMEPHOCTHM B WM3MEHEHMHM CBOWCTB XUMHYECKHX
2JIEMEHTOB U UX COEUHEHUH B IIEpHOJaxX U Ipynmnax.
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Crpoenue BeniecTBa B TBEPJIOM, KHUIKOM M ra3000pa3HOM COCTOSHUH. BUpl XUMU4ecKOi
CBSA3M. 3aBUCHMOCTb CBOMICTB BEIIECTBA OT THUIA KPUCTAJIMYECKOW pEIIeTKM U BHUJA
XUMHUYECKOM CBSI3H.

Knaccugpukanuss XMMHUECKUX PEAKIMK O Pa3IM4HbIM Ipu3HakaM. [IporHo3upoBanue
BO3MOHOCTH TNPOTEKaHUs] XUMHUYECKHMX IPEBpAILECHUN B Ppa3IMYHbIX YCIOBHUSAX HA OCHOBE
MIPEICTAaBICHUM XUMUYECKOW KNHETUKU U TEPMOIMHAMUKH.

XUMUYECKHE peakuud B pacTBopax. [maponus conell. Peakuuum okuciaeHus-
BOCCTaHOBJIEHUS. DJIEKTPOJIN3.

CBoiicTBa KUCJIOT, OCHOBAHUN U COJIEH B CBETE IMPEACTABICHUI 00 3JIEKTPOJIUTHYECKON
JMCCOLMALIMU U OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLIUAX.

Meoswcnpeomemmoie ceasu

Peanu3zanus MeXnpeaMETHBIX CBA3€H NMpU U3y4YEHUU XUMHUU B 9 Kiacce OCYyLIECTBIISIETCS
yepe3 UCMOJIb30BaHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK U NOHITHUH, IPUHATHIX B
OTJIEIbHBIX €CTECTBEHHBIX HayKaX.

OO0uue ecTecTBEHHO-HAY4YHbIE TMOHATHA: sBJIEHUE (IIpoliecc), HayyHbId (pakT, rumoresa,
TEOpPHUsl, 3aKOH, aHaJIM3, CUHTE3, KiIaccu(uKalus, MepuoandHOCTb, HAOIIOAEHHUE, SKCIIEPUMEHT,
MOJENTUPOBaHUE, U3MEPEHUE, MOJIEIb, TEXHOJIOTHSI, MaTEPUAJIBL.

®du3zrka: BEUIeCTBO, TeJO, (PU3NUYECKHE BEITUUYMHBI, €AUHMIIBI U3MEPEHUs, Macca, 00bEM,
KOJIMYECTBO TEIJIOTHI, aTOMbI U MOJIEKYJIbI, arperaTHble COCTOSIHUE BEIIECTBA, CTPOEHHUE Ta3oB,
KUAKOCTEH U TBEPAbIX (KPUCTAUIMYECKUX) T, KPUCTAJUIMUECKas pelIeTKa, 3JEKTPOH, SJIpo
aToMa, MPOTOH, HEUTPOH, MOH, HYKJIHJI, U30TOMbI, KBAaHTHI, PaJUOAKTUBHOCTh, albda-, OeTa- u
ramMma-us3JydyeHue, OJJIeKTPUUYECKUN 3apsjl, MPOBOJHHUKH, MOJYINPOBOJHUKU, JIUAJIEKTPUKH,
COJIHEYHBIN CIEKTP, PA3JI0KEHHUE OO0 CBETa B CHEKTP.

buomorus:  skocucrema, Owochepa, dorocuHTE3, TpolEecchH 0OMEHa  BEIIECTB,
MUHEpaJbHbIE yI00OPEHUs, MUKPO3JIEMEHTBI, MAKPO3JIEMEHTBI, TUTATEIbHbIE BELIECTBA.

l'eorpadusa: armocdepa, ruapochepa, MuHEpadbl, TOpPHBIE TIOPOJBI, IOJIE3HBIC
HCKOTIa€MbI€, TOIIMBO, BOJHBIE PECYPCHI, IIJIaHETa 3eMIIS.

TexHonorus:  CTpOUTENbHBIE  TEXHOJIOTHH,  CEIbCKOXO3SIIICTBEHHBIE  TEXHOJIOTHUH,
TEXHOJIOTUH JIEKTPOHHOM MPOMBIIIIEHHOCTH, HAHOTEXHOJIOT HH.

3. IIVNIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TIPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUSA
(YTJIYBJIEHHBIN YPOBEHD)
JIMYHOCTHBIE PE3YJIbTATbBI

JIMYHOCTHBIE PpE3yJAbTaTbl OCBOCHUS IPOrpaMMbl OCHOBHOTO o0O0mIero oOpa3oBaHUs
JOCTUTalOTCs B X0/1€ 00y4eHHs XMMMHU B €UHCTBE y4eOHOM M BOCIMTATENILHON AEATENbHOCTU
oOpa3oBaTesIbHOW  OpraHu3allid B  COOTBETCTBUM C  TPAJAULUOHHBIMU  POCCHUICKMMHU
COLIMOKYJIBTYPHBIMU U JTYyXOBHO-HPaBCTBEHHBIMH II€HHOCTSMH, HPUHATHIMH B OOIIECTBE
IIpaBUJIAMH U HOPMaMH MOBEJCHUS U CIIOCOOCTBYIOT IIpOIlEccaM CaMOIMO3HAHU, CaMOPa3BUTHUS
U COLMAJIM3ALK 00yUaroIUXCS.

JIMYHOCTHBIE PE3yJabTaThl OTPAXAIOT T'OTOBHOCTH OOYYAlOIIMXCS PYKOBOACTBOBATHCS
CHCTEMOM MO3UTUBHBIX LIEHHOCTHBIX OPUEHTALUIl M pacUIMpeHHEe OIbITa AEATEIBHOCTU Ha ee
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpHOTHYECKOr0 BOCTIMTAHHUSA:

IIPOSIBJIEHUE IIEHHOCTHOIO OTHOLIEHMSI K OTE€YECTBEHHOMY KYJIBTYPHOMY, HaydHOMY H
HUCTOPUYECKOMY HaCJIEUI0, TOHUMAHUE 3HAUYECHUS XUMUYECKOW HAYKH U TE€XHOJIOTMU B KU3HU
COBPEMEHHOT0 00IIIeCTBa, B pa3BUTHH SKOHOMHMKH Poccun U cBOero pernoxa;

2) rpa:kIaHCKOr0 BOCIIMTAHUS:

MIPEJICTABICHUE O COLMAIbHBIX HOpPMax M IpaBWIaX MEKJIMYHOCTHBIX OTHOLIEHHH B
KOJUJICKTHBE, IMPOSBICHHE KOMMYHHMKATHBHOM KyJNbTyphl B Pa3HOOOpa3HOW COBMECTHOU
NESITEIBHOCTH;
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CTpeMJIEHHE K B3aUMONOHUMAHHIO ¥ B3aWMOIIOMOIIIM B IIpoliecce yueOHOM 1 BHEy4eOHOM
NESITEIbHOCTH;

TFOTOBHOCTH OIIEHMBAaTh CBOE€ IIOBEJIEHUE M IOCTYIKHM CBOUX TOBApHILEH C MO3ULUU
HPaBCTBEHHBIX U IIPAaBOBBIX HOPM C YUETOM OCO3HAHMSI IOCIIEICTBUI MOCTYIIKOB;

3) popMupOBaHHS LIEHHOCTH HAYYHOI'O IO3HAHMSA:

MHUPOBO33PEHUYECKUE  NPEJICTaBICHUS O  BELIECTBE U  XMMHYECKOM  peakiu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHSI HayKH U HEOOXOIUMBIE JJIsi TIOHUMaHUS
CYLIHOCTH HAy4YHOM KapTHUHBI MUPA;

OCO3HAHME LEHHOCTH HAy4yHOrOo TIO3HAHMSI JUISl PAa3BUTUS KaXIOro 4YeJIOBEKa U
IIPOM3BOIUTENBHBIX CUJI OOIIECTBA B LIEJIOM, POJIM U MECTA HAYKH «XHUMHMSD» B CUCTEME HAayUHBIX
IIPEJICTaBICHUIM O 3aKOHOMEPHOCTSIX Pa3BUTUSI IIPUPOJIbl, B3aUMOCBS3SX YEJIOBEKA C MPUPOJIHOMN
Y TEXHOJIOTHYECKON CPENOi;

MO03HaBaTeIbHAsl MOTHBAIMS M MHTEpeC K OOYyUEHHIO, TOTOBHOCTh M CIOCOOHOCTH K
CaMOpa3BUTHIO M €aMOOOpPa30BaHHIO, K HCCIENOBATENbCKONW NIEATENbHOCTH, K OCO3HAHHOMY
BBIOOPY HaNpaBJIEHUS U YPOBHS JAIbHEUIIET0 O0yUYeHHUS;

4) BOCIMTAHUS KYJbTYPbI 310POBbS:

OCO3HAHME IIEHHOCTH JKHU3HHM, OTBETCTBEHHOTO OTHOILIEHUS K CBOEMY 3J0pOBBIO,
YCTaHOBKa Ha 30pOBbIH 00pa3 KU3HU, OCO3HAHHWE TOCJIEACTBUH M HENPUSITHE BPEIHBIX
MpHUBbIUEK (YHOTpEONEHUSI AJIKOTroJisi, HapKOTHKOB, KypeHHUs), HEOOXOJUMOCTH COOIIOACHHUS
MpaBuJI OE30MACHOCTH MPU OOpAIEHUU ¢ XUMUYECKHUMH BELIECTBAMU B YUEOHBIX M dKU3HEHHBIX
CUTYaIUsIX;

5) Tpya0BOro BoCuTAHMS:

(hopMHpOBaHHE IIEHHOCTHOTO OTHOLIEHHS K TPYJOBOW AESITETbHOCTH KaK €CTECTBEHHOU
MOTPeOHOCTH YeNloBeKa M K MCCIEeN0BATEeNIbCKON AeATEIbHOCTH KaK BBHICOKO BOCTPEOOBAHHOI B
COBPEMEHHOM OOIIECTRE;

pa3BUTHE MHTEepeca K mpodeccusM, CBA3aHHBIM C XUMHUEH, B TOM YHcie K mpodeccusm
Hay4yHOU ceprl, 0CO3HaHNE BO3MOKHOCTH caMopean3aliu B 3Toil chepe;

6) K0JIOTNY€eCKOro BOCIIMTAHUA:

OCO3HAaHHE HEOOXOAMMOCTH OTHOLIEHHS K MPHUPOJE KaK MCTOYHUKY XU3HU Ha 3emie,
OCHOBE €€ CYILIECTBOBAHUS;

MOBBIIIEHUE YPOBHS SKOJOTHYECKOW KYyJIbTYphl: MPHOOpETEHHE ONbITA MJIAHUPOBAHUS
MOCTYIIKOB M OLEHKA HUX BO3MOXKHBIX IOCIEICTBUN IJIs1 OKpYXKAIOUIel cpeabl; OCO3HaHUE
rI00aTbHOTO  XapakTepa 5SKOJOTHYECKUX MpolsiieM W NyTed HuX pelleHus; CHoCOOHOCTh
MPUMEHSTh 3HAHUS, MOJy4aeMble MPU HM3YyYCHUH XUMHH, IJI PEUICHHUsS 3a/lad, CBSA3aHHBIX C
OKpY)Karollenl Cpeaoil; aKTUBHOE HENPUATHE JEHCTBUM, MPUHOCIIINX BPEJ OKPYKAIOIIEH Cpese;
OCO3HAHHE CBOCH POJIM KaK TpakJaHWHA M MOTPEOUTENS B YCIOBUSX B3aWMOCBSI3H MPHUPOIHOM,
TEXHOJIOTUYECKOM U COIMAIbHOW Cpel; TOTOBHOCTh K y4acTHUIO B MPAKTHUECKOW AESITeIbHOCTU
9KOJIOTMYECKON HApaBICHHOCTH.

METAIIPEAMETHBIE PE3YJIbTATHI

MertanpeaMmeTHble pe3yabTaThl OOYYarOMIMXCS, OCBOMBIIUX MPOrpaMMy IO XHUMHUU
OCHOBHOTO 00111eT0 00pa30BaHus, BKIIOYAIOT:

YCBOGHHE  MEXKIUCIUIUIMHAPHBIX  (MEXKIOPEIMETHBIX)  MOHATHH,  OTPa’KaolInX
MaTEpHAIBHOE €IMHCTBO MHUPA W MPOIECC MO3HAHUA (BELIECTBO, CBOMCTBO, HEPTHs, SIBIICHUE,
Hay4HbIl (akT, 3aKOHOMEpPHOCTb, THUIIOTE3a, 3aKOH, TEOpHs, HaONIOJeHHe, H3MEpEHHE,
HCCIIEIOBAHUE, DKCIIEPUMEHT U APYTHUE);

OBJIAJICHUE YHUBEPCAJIbHBIMU y4eOHBIMU JEUCTBUSIMU (mo3HaBaTENbHBIMH,
KOMMYHHKATHBHBIMU, PETYASTUBHBIMH), BaXKHBIMH JUTsI TIOBBIIEHUS 3(()EKTUBHOCTH OCBOCHUS
colepkaHusg y4yeOHOTo mpeaMera, (OPMHUPOBAHUS KOMIIETEHIMH, a TakXke IPOEKTHO-
HCCIIEI0BATENLCKOM NesITeIbHOCTH 00yHaroIUXCsl B Kypce XUMUH;

CIOCOOHOCTh MX UCIOJIb30BaTh B y4eOHOM, TO3HABATEILHON U COLIMATIBHOM MpPaKTHKE.
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Ilo3HaBaTeIbHBIE YHHBEPCATbHBIE YUeOHbIE el CTBUS
ba3oBble joruyeckue aAecTBUs:

YMEHHSI UCIOJB30BaTh MPHEMBI JIOTUYECKOTO MBIIUICHUS TP OCBOCHUU 3HAHUM:
pacKpbIBaTh CMBICT XHMHYECKUX TIOHSATHHA (BBIOCNATh WX CYIIECTBEHHBIC IPU3HAKH,
yCTaHABIMBATh B3aMMOCBSI3b C JAPYTUMU MOHITHSIMH); aHATHU3UPOBATh, CPABHUBATh, 0000IIATH,
BBIOMpPATh OCHOBAaHHS I KIACCU(DUKAIIMM W CUCTEMATH3AI[MM XHMHYCCKUX BEIICCTB U
XUMHYECKUX PEAKIUH; YCTaHABJIUBATh NPUYUHHO-CICICTBEHHBIC CBS3M MEXKIy OOBEKTaMU
W3YYCHHUS, CTPOUTH JIOTHUECKUE PACCYXICHHS (MHIYKTUBHBIC, NEAYKTUBHEIC, 10 AHAJIOTHH);
npeiarath KPUTEPUU U BBISABIATH OOIIME 3aKOHOMEPHOCTH M TPOTHUBOPEYHUS B H3ydaeMBIX
mporeccax M SBJICHUSAX; MPOBOIUTH BBIBOABI U 3aKIIOYCHHUS, YMEHHS TMPUMEHSATh B IPOIIECCE
MO3HAHUS MOHATHS (NMPEIMETHBIC W METAIpPEIMETHBIE), CHMBOJIUYCCKHE (3HAKOBBIC) MOJICIH,
WCIOJIb3YeMbIe B XHMHH, NMPEOOPa30BBIBATE MOJCIBHBIC MPEACTABICHUS — XUMHUYCCKHA 3HAK
(CHMBOJI JIEMEHTA), XUMHUYECKass GopMysia U ypaBHEHUE XUMHUECKON PEaKIIUU — MPU PEIICHAN
Y4eOHBIX 3a/1a4; C YYETOM 3THUX MOJICIBHBIX IPEJCTABICHUN XapaKTepU30BaTh H3ydacMbIe
XHUMHYECKUE BEIIECTBA M XUMHUCCKUEC PEAKIIHH.

Ba3zoBble muccienoBareibckue AeiicTBUS (MeTOAbI HAYYHOr0 MO3HAHHWS BeNIECTB U
sIBJIEHMI):

YMEHHS TIPUMEHSATh METOJIbl HAyYHOTO TTO3HAHKS BEIECTB U SBJICHUH HAa SMITUPHIESCKOM U
TEOPETUYECKOM YPOBHSX B Yy4eOHOW TMO3HABAaTEIbHOW M IPOEKTHO-HCCIIEI0BATEIHCKOM
NESITeIbHOCTH;

YMEHHS HCIIOJIB30BaTh IMOCTABIICHHBIC BOMPOCH B KAa4eCTBE WHCTPYMEHTA TO3HAHHS WU
CaMOCTOSITCJIBHO CTAaBHTHh BOIPOCHI, AHAJIM3UPOBATH (HaKThI, BBIABIATE H (HOPMYIHMPOBATH
npo0sieMy, OMpeneNsaTh eldb W 3a7a4di, COOTBETCTBYIOUINE PEIICHUIO MPOOJIEMBI; TpeiaraTh
OMHCATEIbHYI0O WU OOBSCHUTENIbHYIO THIIOTE3y M OCYIIECTBISTH €€ IPOBEPKY; YMEHHUS
MIPOBOJUTH U3MEPEHUS HEOOXOAMMBIX IMapaMeTPOB, BBIUMCIICHUS, MOACTUPOBAaHNE, HAOIIOICHUS
U DKCHEPUMEHTHI (peajbHble M MBICIEHHBIE), CAMOCTOATEIbHO MPOTHO3UPOBATH PE3YIbTATHI,
dbopmynupoBaTh 0000IIEHNS U BBIBOJBI [0 pe3yJbTaTaM MPOBEICHHOIO OIbITa, UCCIEeI0BaHUS,
COCTaBIISATh OTYET O MpoAeTaHHON padoTe;

Pa6ora ¢ undopmanmeii:

YMEHHSI OPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHHKAX MH(GOPMALUU (HAyYHO-TIOMYJIsIpHas
JuTepaTypa XHMMHYECKOTO COJAEp)KaHMsl, CIpaBOYHble Tocobus, pecypcbl HWHTepHera);
aHaJIM3UpOBaTh  HMH(OpPMALMIO W  KPUTUYECKHM  OLIEHUBAaTh €€  JOCTOBEpPHOCTb U
HEMPOTUBOPEYUBOCTh, OTOUPATh U MHTEPIIPETUPOBATH UH(POPMAIHIO, 3HAYUMYIO Ul PelIeHUs
yueOHOM 3ajayM; yMEHUS NPHUMEHSTh pa3jidHble METOAbl M (OPMYIHPOBATH 3aMpOCHl MPU
MOUCKe U 0TOOpe uHpOopMauu, HeOOXOJUMOMN J1JIsl BEIOJHEHHS Y4EOHBIX 3aja4; UCI0Ib30BaTh
MH(OPMALIMOHHO KOMMYHUKATUBHBIE TEXHOJOTUUM U pa3JIMYHbIE MONCKOBBIE CHCTEMBI;
CaMOCTOSITEJIBHO BBIOMPATh ONTUMATbHYIO (opMy mpeacTaBieHuss WHGOpMAIUU (CXEMBI,
rpaduku, 1uarpaMMsbl, TaOIUIbI, PUCYHKH U IpYyrue (GOpMbl); YMEHHUS HCIIOJIb30BATh HAYUHBIH
SI3BIK B KQUeCTBE CPEJCTBAa pabOThl C XUMUYECKOW MH(pOpMaIneil; MPUMEHSITh MEKITPeIMETHbIC
(pu3nyeckue n MareMaTH4ECKHUE) 3HAKU U CUMBOJIBI, POPMYIbI, a00peBUaTypbl, HOMEHKJIATYpY,
MCI0JIb30BATh U MpeoOpa30oBhIBATh 3HAKOBO-CHMBOJIMUYECKUE CPECTBA HATTISIAHOCTH.

KoMMmyHukaTuBHbBIE YHUBEpPcaIbHbIE yueOHbIe 1eliCTBHUS:

1) ymenus oO1ieHus (MMCbMEHHOW U YCTHOM KOMMYHHUKAIUH):

MPEJICTaBIATh TONYYCHHBIE PE3yIbTaThl IMO3HABATENBHON MAESITENTbHOCTH B YCTHBIX U
MMMCBMEHHBIX TEKCTaX; MNYyOIWYHO BBICTYNATh C IMpPEe3eHTAIe pe3ylbTaTOB BBITIOJHEHUS
XMUMHUYECKOTO AKCIEPUMEHTa (MCCIEeI0BaTENbCKONW T1a00paTOpHON MM MPAKTUYECKOW paboThI,
y4eOHOro TPOEKTa); B XOJIe Juaiora M (Uiu) AUCKYCCHUU 3aJaBaTh BOMPOCHI MO 0OCYKIaeMOu
T€Me U BBICKA3bIBaTh HjeH, (OPMYIUPOBATH CBOW MPEAJIOKEHUS OTHOCUTEIHHO BBIOJHEHUS
MIPeI0KEHHON 3a/1auH.

2) yMeHHs y4eOHOTO COTPYAHUYECTBA (TPYNIOBasi KOMMYHUKAITUSA):
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y4acTBOBaTh B TPYMNIOBBIX (GopMax pabOThI: IUIAHUPOBATH OPraHU3alMI0 COBMECTHOM
paboThI, OMPEAETATh CBOIO POJIb, PACIPEACIATh 3a1a4l MEXAY WICHAMH TPYIIIbI; BBITOJIHSATH
CBOIO YacCTh pabOThI, KOOPJAUHUPOBATH CBOM JACUCTBHS C ICHCTBUSAMU JPYTHX YICHOB KOMaH/PbI,
OTIPEJICNIATh KPHUTEPHH TIO OIIEHKE KAvyeCcTBa BBIMOJIHCHHOW pabOTHI; pemiath BO3HUKAIOIIUE
mpoOeMbl Ha OCHOBE ydeTa OONIMX HMHTEPECOB W COTJIACOBAHHS TO3UIHMA, Y4acTBOBATH B
o0CYKIeHIH, 0OMEHE MHEHUSMH, «MO3TOBOM IITypMe» U APYruX (opmMax B3amMOICHCTBUSI.

PeryisiTuBHbIE YHHBEpPCAJIbHbIE YUeOHbIe AelicTBUS

OBnajseHne YHUBEPCATBHBIMH YYCOHBIMU PETYIATHBHBIMU JICHCTBUSAMH BKIIOYACT
pa3BHTHE CAMOOPraHU3aAlNN, CAMOKOHTPOJISI, CAMOKOPPEKITUH, B TOM YHCIIC:

YMCHHS peliaTh y4eOHBbIE W HCCIEAOBATEIbCKUE 3a7add: CaMOCTOSITEIILHO BBIOMPATH
croco0 perieHusi y9eOHOW 3aaa4yM (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIICHUS, BHIOUPAThH
HanOoJiee TOIXOSAIINA C y4EeTOM CaMOCTOSITEIIbHO BBIJICIICHHBIX KPUTEPUEB), TUITAHUPOBATH
CBOIO pabOTy MPH PEIICHUU YIeOHOW MM MCCIIeIOBATEILCKON 3aau; Ha OCHOBE TIOJTYyICHHBIX
pe3ynbTaToB (opMyMpoBaTh OOOOIICHHS] M BBIBOJBI, MPOTHO3UPOBATH BO3MOXKHOE Pa3BHUTHE
MPOIIECCOB; AHAIM3UPOBATh PE3YJIbTATHI: COOTHOCHUTh CBOHM JICHCTBHS C IUIAHUPYSMBIMU
pe3yibTaTaMH, OCYIIECTBISTH  CAMOKOHTPOJb  JCSITEILHOCTH, KOPPEKTUPOBATH  CBOIO
JeSITeIbHOCTh HA OCHOBE CaMOAHATN3a M CAMOOIICHKH.

MNPEJIMETHBIE PE3YJbTATHBI

[IpenMeTHBIC pe3yNbTaThl OCBOSHHUS MPOTPaMMBI 0 XHMHH OCHOBHOTO OOIIEro
00pa3zoBaHusl Ha yrayOJIE€HHOM YPOBHE MMEIOT O0IIee COACpKATEIHHOE AP0 C MPEIMETHBIMU
pe3yibraTaMu 0a30BOTO YPOBHS, COTJIACOBAHBI MEXJIy COOOM, YTO TIO3BOJISIET PEaM30BBIBATH
yriayOJIeHHOe HM3ydeHHe KaK B paMKax OTJICIbHBIX KIIACCOB, TaK W B paMKax peaiu3aluu
WHIUBUAYAIBHBIX  00pa30BaTEIbHBIX TPACKTOPHH, B TOM YHUCIIE HCIOJB3YyS CETEBOC
B3auMo/ieiicTBue opranu3auuu. [1o 3aBepriennn peaau3alnuy IporpaMMsbl yriayOIeHHOTO YPOBHS
oOyuaroniyecsi CMOTyT JieTajlbHee OCBOUTh MaTepUall, OBJIaIeTh PACIIMPEHHBIM KPYTOM MOHATHIMA
1 METO/JIOB, pelIaTh 3aJa4n 00jiee BBICOKOTO YPOBHS CJIOKHOCTH.

[IpenMeTHble pe3ynbTaThl BKIIOYAIOT: OCBOCHHE OOY4YaIOIIMMUCS HAayYHBIX 3HAHUU,
YMEHUU M CrocoO0B NEUCTBUM, crienu(uUecKux I MpeaMETHON 00acTi «XUMHSI; OCHOBBI
HayYHOTO MBIIUICHHUS; BU/IbI IEATEIHHOCTH TI0 MOJIyYEHUIO HOBOTO 3HAHUS, €r0 UHTEepIpeTaIiH,
peoOpa30BaHUI0 U MPUMEHEHHUIO B PA3IMYHBIX YUY€OHBIX U PEAJbHBIX JKU3HEHHBIX YCIOBUSX;
o0ecreunBaroT BO3MOXKHOCTD YCIIEITHOTO 00Y4YeHHUsI Ha CIIEeIyIOIIeM YPOBHE 00pa30BaHHUs.

K xonmy oOyuenus 6 8 knacce y oOydqaromierocss OyayT coOpMHUpOBaHBI CIICTYIOIIHE
MIpeIMETHBIEC PE3yAbTaThl U3YUCHUS XUMHUH HA YIIIYOJIEHHBIM YPOBHE:

PacKpbIBaTh CMBICI OCHOBHBIX XHUMHYECKHUX IOHSATUN: aTOM, MOJIEKYJa, XMUMHUYECKUN
AJIEMEHT, METaJlI, HEeMEeTaJll, aJUIOTPOIUs, MPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECh
(oHOpOIHAS ¥ HEOJHOPOIHAS ), BaJICHTHOCTh, OTHOCUTENIbHAS aTOMHASI U MOJICKYJISIpHAsl Macca,
KOJIMYECTBO BEIECTBA, MOJIb, MOJISIpHAas Macca, MaccoBasl JOJii XMMHUYECKOTO SJIEMEHTa B
COEIMHEHUH, MOJIAPHBIA 00bEM, OTHOCUTEIbHAS IUIOTHOCTH T'a30B, OKCHJI, KUCIOTa, OCHOBAHUE,
colib, aM(pOTEpHBI OKCHUJl, aM(POTEPHBIA TUIPOKCUI, XHUMHUYECKas peakius, KiaccH(HUKaIUI
peaKiuii: peakiuu COeINHEHUs], PEaKliy Pa3lioKeHUs, PeaKIMU 3aMEelIeHHs, peakui 0OMeHa,
9K30- U SHAOTEPMHUECKHE PEaKIMU; TEIUIOBOM 3(PQeKT peakuuu; SApo aToMa, SINEKTPOHHBIN
CIION aToMa, aToMHasi opOuTaNb, paanyc aToMa, XUMUYECKasi CBS3b, MOJIIPHAS M HEMOJsSpHas
KOBaJICHTHas CBsI3b, MOHHASI CBS3b, MOH, KaTHOH, aHWOH, PAacTBOP, MaccoBas JOJi BEIECTBa
(IpolleHTHAsT KOHIIGHTpAIUs) B pacTBOpE, MOJIApHAs KOHIIEHTpAallUs BEIIECTBA B PacTBOPE;
AIIEKTPOOTPHUIIATENFHOCTh, CTETIEHb OKUCIECHUS, OKUCIUTENN U BOCCTAHOBHUTEIH, OKUCICHHUE H
BOCCTaHOBJIEHUE, OKUCIUTENFHO-BOCCTAHOBUTEIBHBIE PEAKIIHH, METO/I DIIEKTPOHHOTO OanaHca;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMUYECKHX MOHATHH M NPUMEHSATh 3TH
MOHATHS TPU OMKMCAHUU BEIIECTB U X MPEBPAICHHIA;

WCIO0JIb30BaTh XUMUYECKYIO CHMBOJIUKY 11 COCTaBIeHUsI (POpMYI BEUIECTB U YpaBHEHMIA
XUMHYECKUX PEaKIIUi;
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OTpENeNATh BAJECHTHOCTh ATOMOB OJJIEMEHTOB B OWHApHBIX COCIUHEHMAX, CTEIEHb
OKHCJIEHHS 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, IPUHAIEKHOCTD BEIIECTB K ONPEACICHHOMY
KJIACCy COEAMHEHWN MO ¢GopMysiaaM, BHUIbI XUMHUYECKOW CBs3M (KOBAJICHTHON W WOHHOW) B
HEOPraHUYECKUX COEAUHEHMUSIX;

PacKpbIBaTh CMBICJI 3aKOHOB COXpPaHEHMsI MacChl BELIECTB, IIOCTOSIHCTBA COCTaBa,
[Tepuoanueckoro 3akona [{. . MenneneeBa, arToMHO-MOJICKYJISIPHOM T€OpUH, 3aKOHA ABOTAIPO
U €ro CJEJICTBUN, NPEICTABICHUH O HAyYHbIX METOJaxX IIO3HAaHUS, B TOM 4YHCIIE
OKCHEPUMEHTAJIbHBIX W TEOPETUYECKUX METOAAaX HCCIIEIOBAHUS BELIECTB U H3YYCHMUS
XUMHYECKUX PEAKIIUN;

JEMOHCTPUPOBATh IOHMMAHHUE [EPUOJUYECKON 3aBUCUMOCTU CBOWCTB XUMHYECKHUX
3JIEMEHTOB OT X M0J0XeHus B [lepuoandeckoii cucreme:

ONMMChIBaTh U  XapakTepuszoBaTh TaOnuuHyro Qopmy Ilepuonnyeckoil cuctemsl
XUMUYECKUX DJIEMEHTOB: Pa3INYaTh MOHATHS «TJIaBHas moarpymnma (A-rpymmna)» u «moOouHas
noarpynna (b-rpynna)», «manbie nepuoab» U «O0JIbLINE IEPUOIBDY;

COOTHOCHUTh O00O3HaueHusi, KOTOpele HMMeroTcss B Tabnuue «llepuoanueckas cucrema
xumuueckux siemeHtoB JI. . MenneneeBa», ¢ 4MCIOBBIMH XapaKTEPUCTUKAMU CTPOEHUS
aTOMOB XMMMUYECKHUX DJJIEMEHTOB (CocTaB M 3apsa sapa, oOmiee YuCiIo D3JIEKTPOHOB U
pacnpeziesieHue uX Mo 3JIEKTPOHHBIM CIIOSIM);

OOBSCHATH CBSI3b TOJIOKEHUS dneMeHTa B [leprmoanueckoil cuctemMe C pacrnpeneieHHueM
AJIEKTPOHOB TI0 SHEPTETHUUECKUM YPOBHSM, MOAYPOBHSM U OPOUTANIIM aTOMOB TE€PBBIX YETHIPEX
MIEPHO/IOB;

KJIaCCU(UIMPOBATh XMUMHUYECKHUE 3JIEMEHTHI, HEOPraHWYeCKHe BEIIeCTBa, XHUMHUYECKHE
peaxiuu (1Mo YUCIy U COCTAaBY YHYaCTBYIOUIMX B PEAKI[MH BEIIECTB, M0 TEIJIOBOMY 3D (DEKTY);

XapaKTepH30BaTh (OMUCHIBATH) (PU3MUECKUE U XUMUYECKHE CBOMCTBA MTPOCTHIX U CIOKHBIX
BEIIECTB: KHUCJIOPOJa, BOAOPOJA, BOIbI, OOIIME XWMHUYECKHE CBOMCTBA OKCHIOB, KHUCIOT,
OCHOBAaHMM M COJIE€H, TEHETUYECKYI0 CBS3b MEXKJIy HHUMH, MOATBEpXKAas IpUMepamMu
MOJIEKYJIIPHBIX YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

ONMCBIBATh POJIb KUCJIOPOJAA, BOAOPOJA M BOJBI B IPHUPOIHBIX IPOIECCaX, B YKUBBIX
OpraHusmax, HX IPUMEHEHHE B pA3JIMYHBIX OTPaCiIX M[POMBIIIIEHHOCTH, BO3MOYXHOE
HCIIOJIb30BAHUE B COBPEMEHHBIX TEXHOJIOTUSX;

OOBSCHATHP M TMPOTHO3UPOBATH CBOICTBA BEIIECTB B 3aBHUCUMOCTH OT MX COCTaBa U
CTPOEHHSI, BO3MOKHOCTU ITPOTEKAHUSI XMMUYECKUX MTPEBPALCHUIN B PA3JIMUYHBIX YCIOBUSAX;

BBIYUCIIATh OTHOCUTENIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYKO MAacChl BEIIECTB, MOJISIPHYIO
MacCy CMECH, MOJIBHYIKO JOJI0 XUMHYECKOIO 3JIEMEHTAa B COEIMHEHHHM, MACCOBYIO JIOJIO
XMUMHUYECKOTO 3JIEMEHTa 1o GopMysie COeAMHEHUS, HaXOAUTh MPOCTEHIIYI0 (GOpMYITy BEleCTBa
[0 MAacCOBbIM WM MOJIBHBIM JOJISIM 3JEMEHTOB, MAacCOBYIO JOJIO BEIlleCTBa B PacTBOpPE,
MOJISIDHYIO KOHIIGHTPAlLIMIO BEIIeCTBA B PACTBOpPE, MPOBOAUTH paCYEThl IO YpPABHEHUSIM
XUMHUYECKON PEaKIUU;

MIPUMEHATh OCHOBHBIE OIEPALMH MBICIUTEIBHON AESATENIBHOCTU — AaHAIW3 W CHUHTE3,
CpaBHEeHHME, O00OOIIeHHe, CHCTeMaTH3alluio, KJIacCU(UKALNIO, BBISBICHHE MPUYUHHO-
CJIE/ICTBEHHBIX CBSI3€W — JUJIsl U3yYEHUsI CBOMCTB BEIECTB U XUMUYECKUX PEAKIINI, ECTECTBEHHO-
HayyHble METOJbl TIO3HAHWS — HaONIOJIEHUE, H3MEpPEHHUE, MOJEIHPOBAHUE, HKCIEPUMEHT
(peanbHBIN ¥ MBICICHHBIH ) — I OCBOEHUS yIeOHOTO COJIEPIKAHUS;

PacKpbIBaTh CYIIHOCTh IPOLIECCOB OKUCIEHUS U BOCCTAHOBJIEHUS, COCTABIIATh YPAaBHEHUS
MIPOCTHIX OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKINil (METOIOM dIIEKTPOHHOTO OanaHca);

yCTaHABIUBATh CBS3U MEXKIY pEallbHO HAOMIOJaeMbIMH XHUMHUYECKUMHU SIBICHUSMU U
MpoleccaMy, MPOUCXOASIIMMUA B MaKpo- M MHUKPOMHUpPE, OOBSICHITh MPUYUHBI MHOTOOOpa3us
BEII[ECTB, COOTHOCUTh XUMUYECKHE 3HAHMSI CO 3HAHUSIMH PYTUX YIeOHBIX MPEIMETOB;

cobmrogath TmpaBuia 0Oe30macHOi paboThl B JabopaTopuu TMPH  HCIOJIb30BAHUU
XUMHYECKON TOCyasl W OOOpyIOBaHUS, a TakkKe IMpaBuwia oOpalleHHs C BeleCTBAMHU B
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COOTBETCTBUH C MHCTPYKIUSMH BBIIIOJHEHUS JTJAOOPATOPHBIX ONBITOB M MPAKTHYECKUX PadoOT 1o
MOJIyYCHUIO M COOMPAHHIO ra3000pa3HbIX BEIIECTB (BOJOPOJAa M KUCIOPOJa), IPUTOTOBICHUIO
pacTBOpPOB € OIPEIEIECHHOW MacCOBOW JOJEH PACTBOPEHHOTO BEILIECTBA, PEUICHUIO
HKCTIIEPUMEHTANIBHBIX 33124 110 TeMe «OCHOBHBIE KJIaCChl HEOPTaHUYECKUX COCTUHEHUN;

JIEMOHCTPUPOBATH BIIQJICHUE OCHOBAMU XMMHUYECKON I'PaMOTHOCTH, BKJIFOYAIOIIEH YMEHUs
0e30macHOT0 OOpalIeHHs C BENIECTBAMH, HCIIOJIb3YEMbIMH B TIOBCEJIHEBHOW JKM3HHU, a TaKKe
3HaHUE MPaBWJI TIOBEACHUS B IIEISIX COSPEKEHHS 3I0POBBS U OKPYKAIOIIEH CPEIbI.

K koHmy oOydenuss ¢ 9 knacce y oOydaromerocs Oymyr chOpMUpOBAHBI CICAYIOIIHE
MPEIMETHBIE PE3YNIbTAaThl U3yYCHHUS XUMUU Ha yriIyOJIeHHBIM YPOBHE:

PacKphIBaTh CMBICII OCHOBHBIX XHMHUYECKHX MOHSATHN: XUMHUYECKHH DIIEMEHT, AaTOM,
MOJIEKYyJ1a, MOH, KaTHOH, aHUOH, JIEKTPOOTPHULATEILHOCTh, CTENEHb OKUCIICHUS, XUMHUYECKas
peaxuusi, TemIoBon 3 (eKT peakiiuu, MOJb, MOJISIPHBIM 00BEM, pacTBOD;

AIIEKTPOJIMTHI, HEIIEKTPOJMTHI, SJICKTPOJIUTHUYECKAS AUCCOLMAIMS, pPEaKIUH HOHHOTO
oOMeHa, THIPONM3 CcoJIeH, oOpaTMMble W HEOOpaTHMbIE pEaKIMH, OKHCIUTEIHHO-
BOCCTAHOBHTEJIBHBIC PEAKINU, OKUCIUTENh, BOCCTAHOBHUTEIb, OKHCIECHHE M BOCCTAHOBIICHHE,
ANIEKTPONH3, AIOTPONHs, aM(pOTepHOCTh, XHWMHUYECKas CBS3b (KOBAJICHTHAs, WOHHAs,
MeTaJUTM4YecKast), MEKMOJIEKYIIpHbIE B3aUMOJICHCTBHSA (BOJOPOJHAS CBs3b, CHIIBI BaH-aep-
Baanbca), KOMIDIEKCHBIE COSAMHEHUS, KPUCTAJUIMIECKHAE PEHIeTKH (MMPUMHUTUBHAS KyOHdeckas,
00BEMHO-TIEHTPUPOBAHHAS KyOWUecKasi, TpaHEIEHTPUPOBAHHAS KyOW4ecKas, TeKcaroHalbHas
TUTOTHOYNAaKOBaHHAs), KOPPO3USI METAJIIOB, CIUTABBI; CKOPOCTh XUMHUYECKOW PEaKIny, KaTallus,
XAMUYECKOE paBHOBECHE, OJIIEMEHTHl XHMHUYECKOH TEPMOJAMHAMHUKH KaKk OJHOW U3
TeopeTH4ecKux ocHOB xumuu; [1/1K;

WLTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKHX MOHITHA ¥ TPHUMEHATh 3TH
MOHSTHS TIPU OMMCAHUU BEIIECTB U UX MPEBPAICHHUIA;

HCIO0JIb30BaTh XUMUYECKYIO CUMBOJIUKY Ul COCTaBJIEHUsI (POPMYIT BEIIECTB U YpaBHEHUN
XUMHUUYECKUX PEAKIINH;

OTIPEIeNIATh BaJCHTHOCTh M CTENEHb OKUCIICHUS XUMUYECKUX 3JIEMEHTOB B COETUHEHMSIX
Pa3IMYHOIO COCTaBa, MPUHAJUIEKHOCTh BELIECTB K OMPENEIEHHOMY KJacCy COEIMHEHUH IO
dbopmynam, BHAB XUMHUYECKOW CBSI3M (KOBAJCHTHOW, WOHHOW, METAJUIMYECKON) B
HEOPraHMYECKUX COCJAMHEHHUAX, 3apsj] HMOHA N0 XUMHUYECKol ¢dopmyne, XapakTrep cpeabl B
BOJHBIX pAcTBOpPAax HEOPraHWYECKUX COCAMHEHUN, THUN  KPUCTALIMYECKON  peleTKd
KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMmbich [lepuonuueckoro 3akona J{. . MenaeneeBa u 1eMOHCTPUPOBATH €rO
[MOHUMaHHe:

ONMHCHIBaTh U XapakTepuzoBarh TaOnuuHyro Qopmy Ilepuonnyeckoit cuctemsl
XMMHYECKUX 3JIEMEHTOB: pa3inyaTh MOHATUSA «A-rpynma» U «b-rpymnmnay, «Maibie Iepuoab» U
«OOJBIINE TIEPUOJIBIY;

OOBSCHATH CBS3b MOJIOKEHHs 37eMeHTa B [lepuonuyeckoil cucteme ¢ pacrnpeesieHueM
AJIEKTPOHOB MO YHEPTeTUUYECKUM YPOBHSAM, MOAYPOBHIM U OPOUTANISIM aTOMOB MEPBBIX YETHIPEX
MIEPHO/IOB;

BBIJICIISATH O0IME 3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB AJIEMEHTOB M MX COCAMHEHUMN
(KMCIIOTHO-OCHOBHBIX U OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX CBOMCTB OKCHAOB M TUAPOKCHIIOB)
B IIpe/iesiaX MaJIbIX MEPHOJIOB U IIaBHBIX MOATPYIIN C YIETOM CTPOEHHS X aTOMOB;

pacKphIBaTh CMBICI TEOPUM SJIEKTPOJIUTHYECKOM JuccolManuy, 3akoHa ['ecca M ero
CIIEZICTBUH, 3aKOHA JIEHCTBYIOIIHUX Macc, 3aKOHOMEPHOCTEH M3MEHEHUS! CKOPOCTH XHMUYECKOMH
peaknuy, HalpaBJIeHHUsS CMEUIEHHUS XMMHUYECKOTO PAaBHOBECHS B 3aBUCHUMOCTH OT pa3IMYHBIX
(baxTOpOB;

KJIaccu(UIUpoOBaTh XMUMHUYECKHE 3JIEMEHTHl, HEOPraHMYECKHE BEIECTBA, XUMHUYECKUE
peakuuu (1Mo YUCIy M COCTaBY yYacTBYIOIIMX B PEAKLMHU BEILIECTB, MO TEIIIOBOMY 3P EKTy, 1Mo
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arperaTHOMy COCTOSIHUIO DPEarcéHTOB, II0 H3MEHEHUIO CTENEHEW OKHUCIEHUS XUMHUYECKUX
AJIEMEHTOB, 110 OOPATUMOCTH, TI0 YYaCTHIO KaTajn3aTopa);

XapakTepu30BaTh (OMHUCHIBaTh) OOIIME XMMHUYECKHUE CBOMCTBA BEIIECTB PA3IMUYHBIX
KJIACCOB HEOPraHWYECKUX COEIMHEHUH, TOATBEPAK/IAsi ITO ONMCAHUE TPUMEPAMU MOJIEKYJIIPHBIX
Y MOHHBIX YPaBHEHHUH COOTBETCTBYIOUIMX XUMHUECKUX PEAKLIUI;

COCTaBJIATh YPABHEHUS: MICKTPOJUTUYECKON IUCCOLMALMU KUCIOT, IIEJIOYEeH U COJeH;
MIOJIHBIE M COKpAIICHHBIC YPaBHEHUS pEakIii HOHHOTO OOMEHa; peaKlui, MOATBEPKIAIONIIX
CYLIECTBOBaHHE FEHETUUECKOM CBSI3U MEX/y BELIECTBAMH PA3JIMUHbIX KJIACCOB;

PacKpbIBaTh CYLIHOCTH MPOLIECCOB T'HAPOIN3a COJIEH MOCPEICTBOM COCTABJICHUS KPAaTKUX
MOHHBIX U MOJIEKYJISIPHBIX YPAaBHEHUN PEaKIUil, CyIIHOCTb OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaxuii HoCpeCTBOM COCTaBIIEHUSI 3JIEKTPOHHOTO OanaHca ATUX pPeaKlnii;

MIpe/ICKa3bIBaTh XapaKkTep Cpebl B BOJHBIX paCTBOpaXxX COJIEH;

XapaKTepu30BaTh (OMUCHIBATh) (PU3NYECKHE M XMMHUECKHE CBOICTBA MPOCTHIX BEIIECTB
(kucnopon, 030H, rpaduTr, aamas, KpeMHHH, 6op, a3otr, docdop, cepa, XI0p, HATPUHl, KaIWH,
MarHui, KajJblui, aJIIOMUHUMN, Kejle30, Me/Ib, IMHK, cepeOpo) U 00pa30BaHHBIX UMU CIIOKHBIX
BEIIECTB, B TOM YHCJI€ UX BOJHBIX PACTBOPOB (aMMMAK, XJIOPOBOAOPO, CEPOBOJOPO]I, OKCHIbI
yriepoaa (I, 1V), kpemuus (1V), azota (I, I, 11, IV, V) u docdopa (l1l, V), cepsr (1V, VI),
CEepHHCTasi, cepHas, a3oTHasg, ¢ocdopHas, YrojbHas, KpPEeMHHEBAas KHUCIOTHI, OKCHIbI U
rugpokcu bl MetayuioB |A—lA-rpymmn, amromunus, meau (11), uaka, sxenesa (11 u 111));

MOSICHATh COCTaB, OTHEJbHbIE CHOCOOBI MMOJIyY€HUS M CBONCTBA CIJIOKHBIX BEIIECTB
(kucnopoacoaepKaiie KUCIOThl XJIOpa, a30TUCTasi, OOpHas, yKCyCHasi KUCJIOThl U UX COJIH,
rasiorenu el kpemuus (1V) u docdopa (11l u V), okeun u rugpokxcua xpoma (I11), nepmanranar
KaJIvs;

OTIHCHIBATh POJIb BAKHEHIINX M3Yy4aeMbIX BEIIECTB B MPUPOAHBIX MpOIECcax, BIUSHUE HA
KUBBIE€ OpPraHU3Mbl, NMPUMEHEHUE B PA3JIUYHBIX OTPACISAX SKOHOMHUKHU, HCIIOJIb30BaHHUE IS
CO3aHUSI COBPEMEHHBIX MaTepUaIoOB U TEXHOJIOTHA;

MPOBOJUTh PEaKIMH, MOJITBEP)KIAIONINE KAaueCTBEHHBIN COCTaB pPAa3IMYHBIX BEIIECTB,
pacrno3HaBaTh ONBITHBIM ITyTEM COJEpIKaIlhecs B BOJHBIX paCTBOPax MOHBI: XJIOpUA-, OpoMuU-,
nomua-, cynbdar-, ¢ocdar-, kapOOHAT-, CHIMKAT-, Cyab(uUT-, Cyabdum-, HUTpAT- ¥ HUTPUT-
WOHBI, THJIPOKCUJ-UOHBI, KaTHOHbI aMMOHHS, MarHus, KaJbllus, aNTIOMHUHHS, kene3a (2+) u
xenes3a (3+), menu (2+), IUHKa;

OOBSACHATH U MPOTHO3UPOBATH CBOIMCTBA BAXKHEHUIIINX M3y4aeMbIX BELIECTB B 3aBUCUMOCTHU
OT UX COCTaBa U CTPOCHHUS], IPUMEHEHHE BEUIECTB B 3aBUCUMOCTU OT WX CBOMCTB, BO3MOKHOCTb
MPOTEKAHUST XUMUYECKUX TPEBpAICHUN B Pa3IMYHBIX YCIOBHUSX HAa OCHOBE PACCMOTPEHHBIX
AJIEMEHTOB XUMUYECKOI KUHETUKH U TEPMOJMHAMUKH;

BBIYHCIISATE OTHOCUTEIBHYIO MOJIEKYISPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MAacCCOBYIO
JIOJIF0 XMMHYECKOTO dJIeMEHTa o (popMylie COeTMHEHNs, MACCOBYIO JIOJIO BEIIECTBA B PaCTBOPE,
MOJIBHYIO JIOJIF0 XUMHUYECKOTO 3JI€MEHTa B COCIMHEHUH, MOJIAPHYIO KOHIICHTPAIMIO BEIIECTBA B
pacTBope, HAaXOJUTh MPOCTEUIIyl0 (HOPMYIy BEIIECTBA IO MAaCCOBBIM WM MOJIBHBIM JIOJISIM
AJIEMEHTOB, MPOBOJIUTH PACUeThl MO YPABHEHHSIM XMMHUYECKHX pPEaKIUi C y4eTOM HeAocTaTKa
OJIHOTO M3 PpEareHTOB, MPAKTUYECKOIO BBIXOJA NPOAYKTa, 3HAUYEHUS TeruioBoro sddekra
peaxkiuuu, ONpeAesaTh COCTaB CMECEH;

coOmogare mpaBuiaa Oe3omacHOM paboThl B JabopaTopud MpH  UCHOJIb30BAHUU
XMUMUYECKOM TMOCyAbl W O0OpyHOBaHMs, a TakkKe MpaBWiIa OOpalleHHs C BeIleCTBaMH B
COOTBETCTBUU C MHCTPYKIUSAMH BBIIOJHEHUS JJAOOPATOPHBIX ONBITOB M MPAKTHUECKUX PaldoOT 1o
MIOJIy4EHHIO U COOMPaHMIO ra3000pa3HbIX BEIIECTB (aMMHaKa U YIJIEKUCIOro ra3a) U peleHHIo
HKCIEPUMEHTANIBHBIX 33J]a4y 110 TeMaM Kypca, IPeACTaBIsATh pe3ylbTaThl SKCIIEpUMEHTa B (hopme
BBIBO/JIOB, JOKA3aTeNbCTB, IPa(UKOB, TAOIUI] U BBISBIATH SMIMPUUYECKUE 3aKOHOMEPHOCTH;

NPUMEHATh OCHOBHBIE ONEpallMM MBICIUTEIbHON JAEATENIbHOCTH (aHaIM3 M CHHTE3,
CpaBHEHHE, 0000IIeHNe, CUCTEMATHU3allMIO, BBISIBICHUE MPUYUHHO-CIIECACTBEHHBIX CBS3eH) MpH

20



W3YyYEHUU CBOMCTB BEIIECTB U XUMUYECKUX PpEAKIMM, BIAJACTh €CTECTBEHHO-HAYYHBIMU
METOJaMU TO3HaHUs (HaOMI0IeHUe, U3MEpPEeHne, MOJCIMPOBAaHUE, SKCICPUMEHT (peajbHbI U
MBICJICHHBII);

MPUMEHATh MpaBuia 0Oe30macHOro oOpallleHus C BEHIECTBAMH, HCIHOJIb3YEeMBIMU B
MMOBCETHEBHON JKW3HHU, MpaBUiIa TOBEICHUS B LENSIX COSPEKEHHUS 30POBBS U OKpYXKAIoUIeh
MPUPOJHON Cpellbl, TMOHWMATh Bpel (OMACHOCTh) BO3JCHCTBUS HA KUBBIE OPraHU3MBbI
OTIPEJICIICHHBIX BEIIECTB, MOSICHITh HA MPUMEPaxX CII0COObI YMEHBIIEHUS U TIPSO TBPAIICHUS HX
BpPEAHOI0 BO3/JEHCTBUS, 3HAUEHUE )KUPOB, OCJIKOB, YIJIEBOJIOB /ISl OPraHU3Ma YeJI0OBEKa;

WCIIOJIb30BATh MOJYYSHHBIE MPECTAaBICHNS O cepax MpoPecCHOHATBHON NeITEeTbHOCTH,
CBSI3aHHBIX C HAYKOW M COBPEMEHHBIMU TEXHOJIOTHSAMH, KaK OCHOBY JUIS MPO(GECCHOHATHHOU
OPHEHTAIINH U JUII OCO3HAHHOTO BBIOOpA XMMHHU KaK MPOQIIIEHOTO MPEAMETA MIPH PO IOJIKECHUH
00y4eHHs HAa YPOBHE CPEHETO O0IIero o0pa3oBaHMms;

Y4aCTBOBAaTh BO BHEYPOUHOU MPOEKTHO-UCCIIEA0BATEIBCKON AEATEIBHOCTH XUMUYECKON 1
XUMUKO-IKOJIOTUYECKOW  HAMpaBJICHHOCTH, MNPUOOPECTH  OMBIT MPOBEIEHUS  yIEOHBIX
HCCIIEIOBAaHUI B YCIOBHUSAX 00pa30BaTENbHBIX OpraHM3alMii, a TaKKe opraHu3anuil (LIEHTPOB)
JIOTIOTHUTEIBHOTO 00pa30BaHus JIeTeH.
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4. TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aeioB u (ungposrbie)
KonTtpoibHbie IIpakTH4eckue
n/n TeM MPOrpaMmabl Bcero 5 6 o0pa3oBaTe/ibHbIE
ThI ThI
pabo pabo pecypchl
Pazjea 1. IllepBonayaibHble XUMHYECKHE OHATHS
Xumust — BakHast 00J1aCTh
11 €CTECTBO3HAHMSI U NTPAKTUUYECKON 10 2
JESITETbHOCTH YeJIOBEKa
BemiecTBa n xumuueckue
1.2 ‘H 28 1
peaKiumn
Hroro mo pazmeny 38
Pa3znen 2. BaxHelinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB
Bo3znyx. [lonstue o razax.
2.1 19 1 1
Kucnopon. Oxcubt
29 Bopopon. [lonsitue o kucnorax u 8 1
' COJISIX
Bopna. PactBopsr. [Tonsitue 06
2.3 A P 18 1 1
OCHOBAHUSIX
OCHOBHBIE KJIACCBI
24 . 16 1 1
HEOPraHUYECKUX COCAMHEHUI
Utoro no pazneny 61

Paznea 3. Ilepuoanuecknii 3axkoH u [lepu

oaMyeckasi cucreMa xuMudeckux 3jeMeHToB Jl. . MenneneeBa. CTpoeHue aToMoB.
Xumuyeckas ¢Bsizb. OKHCIHTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIUN

3.1

[Iepuonnueckuii 3aKOH U
[lepuoanueckas cucrtema
XHUMHUYECKUX 31eMeHTOB /1. H.
MenneneeBa. CtpoeHue atoma

18
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XUMHYECKaAA CBA3b.

3.2 OxucnutensHo- 16
BOCCTAHOBHTEJIbHBIC PEAKIIMU
Wroro mo pazueny 34
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 136

[TPOTPAMME
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9 KJIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM udpoBbie
Ne n/m OporpaMMBb pasi Beero Konrpoasubie | IlpakTuuyeckue f)lépg:m ar eJ)'IbeI e
padoTsbI padoThI pecypesI
Pa3nes 1. BemecTBo U XuMnueckasi peakuus
11 [ToBTOpEHUE U yriaybieHrne 3HaHU| o 8
BEIIECTBE
12 OcHoBHBIE 3aKOHOMEPHOCTH NPOTEKAHHUs 14 1 1
XUMHYCCKUX PEaKIIHi
13 DNEKTPOTUTHICCKAST TUCCOITHAITHS. 14 1 5
XUMUYECKUE PEAKIIMU B paCTBOPAX
Hroro mo pazueny 36
Pa3nena 2. HeMeTa/JILI M X COeAMHEHHUS
21 OO01as XxapakTepUCTUKa XUMUYECKUX 8 1
anemeHToB VIIA-rpymnmel. ["amorenst
OO01as XxapakTepUCTUKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 10
COeJIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKUX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 12 1
COeIMHEHUSs
OO01as XxapakTepUCTUKa XUMUYECKHX
24 aneMeHToB |VA-rpynnsl. Yraepoa u 13 1 2
KpeMHUH, ux coequHenus. bop
Hroro no paszneny 43
Pa3pnen 3. Merasibl M MX COeIMHEHHUS
3.1 OO0111e cBOIICTBA METAIIJIOB 10
3.2 BaxkHelIme MeTaJUIbI 1 UX COSTUHEHUS 22 1 2
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Wroro mo pazneny 32
Paznen 4. Xumus u okpy»aionias cpeaa
41 BemecTBa 1 MaTepualibl B )KU3HH YEJIOBEKA. 5
] OCHOBBI PKOJIOTUYECKON IPaMOTHOCTH
Hroro no pazgeny 5)
Pa3nes 5. O0001eHne 3HAHUHT
[ToBTOpeHue u 00o0IIeHNE 3HAHUI
51 10 2
OCHOBHBIX Pa3/IeJIOB KypcoB 8—9 KiaccoB
Hroro mo pazueny 10
PesepBHOE Bpemst 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 11
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o. MNOYPOYHOE IVNIAHUPOBAHUE
8 KVIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
° T u¢poBbI
Jrj;n Tema ypoka Bcero Kontpoapmepie | - Mpakruteckue fllsay‘?eﬂnﬂ :)Iﬁg)ag?)na:enbﬂme
padoTsbI padoThI pecypebi
1 [Ipenmer xumuu. Poss XuMuu B )KU3HU 1
4eJloBeKa
2 [TousTHE 00 HCTOPUN BO3HUKHOBEHUS H 1
Pa3BUTHS XUMHH. XUMHS B CHCTEME HAYK
3 Tena u BemecrBa. dusnyeckue n 1
XUMHUYECKHE CBOMCTBA BEIIECTB
4 DU3NYECKUE U XUMUYECKHUE SABICHUS 1
[ToHaTHE O TEOPETUIECKUX METOIAX
5 TTO3HAHMS B €CTECTBEHHBIX HAyKaX. 1
Hcrounnku xumudeckoi nHbopMaIum
[IpencraBienust 0 HAay4YHOM MMO3HAHUH HA
SMIUPUYECKOM YpPOBHE: HaOIIOIEHHE,
6 H3MepeHue, SKCIIEPUMEHT, MOICTUPOBAHUE. 1
[TonsiTie 0 MeToax paboThl C XUMUYECKUMU
BemectBamMu. O00pyI0BaHHE MIKOJIBHOM
XMUMHUYECKOH 1adopaTopuu
[IpakTnueckas paborta Ne 1 mo Teme
7 "[IpaBuna paboTsl B 1a00paTOPUN U MPUEMBI 1 1
oOpareHus ¢ 1abopaTOpHBIM
obopynoBanuem"
8 YucTele BEIECTBA 1 CMECHU 1
9 CriocoOBl pa3fienieHus cMeceit 1
IIpakTtuyeckas padora Ne 2 o reme
10 "Paznenenue cmeceit (Ha mpUMepe OUYUCTKH 1 1

OBapeHHOH coim)"
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11 ATOMBI ¥ MOJIEKYJIbI 1

12 XUMHUYECKUE DIIEMEHTHI 1

13 [IpocThie 1 CI0XKHBIC BEIIECTBA 1

14 BeniecTa MOJIEKYIISIPHOTO U 1
HEMOJICKYJIIPHOTO CTPOCHUS

15 Xumuueckas popmya. BalreHTHOCTh aTOMOB 1
XUMHYECKUX DJIIEMEHTOB

16 3aK0H MMOCTOSHCTBA COCTaBa BEIIESCTB 1

17 OmnpenerneHne BaICHTHOCTH aTOMOB 110 1
dhopmynam OMHAPHBIX COETMHEHUM

18 OTtHOCUTEeNnLHAS aTOMHAs Macca. 1
OTHOcHTETbHAS] MOJICKYJISIPHAS Macca
BrrunciieHuss OTHOCUTEIBHON MOJIEKYJISIPHOM

19 MAacChI BEIIECTB, MOJISIPHON MacChl, MacChI 1
BEIIECTB M KOJNYECTBA BEIIECTBA

20 MaccoBas 10JII XHMHAYECKOT0 JICMEHTA B 1
COETMHEHNH

21 Brruncienuns MaccoBOM 10U XUMHUYECKOTO 1
aIeMeHTa 110 GopMyJie COSAMHEHUS

22 Haxosxnenue npocreiieit popmyis 1
BEIIECTBA 10 MACCOBBLIM JI0JISIM 3JIEMEHTOB
Breruucnenus npocreiinieii Gopmyss

23 BEIIECTBA 10 MACCOBBLIM HMJIM MOJILHBIM 1
JIOJIIM DJIEMEHTOB

24 Komnuuectso Bemecrsa. Moib 1

o5 B3auMocBs3b KOJIMYECTBA, MACChl M YHCIIA 1
CTPYKTYPHBIX €IMHHUII BEIECTBA

26 MomnsipHasi Macca CMECH BEUIECTB 1

o7 MonbHas J0JII XUMHYECKOI0 3JIEMCHTA B 1
COCIUHCHUU

28 Haxosxaenue npocreiiiend popmyIisl 1
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BCIICCTBA 110 MOJIbHBIM J0JISAM 3JICMCHTOB

XUMUYECKUE ABICHUA. XUMUYECKAs PEAKIIUs

29 . 1
1 e€ PU3HAKH
30 3aK0H COXpaHEHHS MacChl BEIIECTB 1
31 ATOMHO-MOJIEKyIIsIpHas Teopus. JKu3Hb 1 1
nestenbHOCTh M. B. JIomoHOCOBa
32 XUMHUYECKUE YPABHEHHUS 1
33 Tumbl XUMUYECKUX PEAKIUN 1
Pac4€Thl IO XUMUYECKUM YpaBHEHUSM
34 KOJIMYECTBA K MACChl MCXO/IHBIX BEIECTB UIH 1
MIPOJTyKTOB PEAKITUU
Brrunciienus no ypaBHEHHSIM XUMHYECKON
35 peaKIuu: KOJIMYECTBA BEIIECTBA, MACCHI IO 1
M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
peareHTOB WJIH MPOIYKTOB PEAKIIUH
Brrunciienus no ypaBHEHHSIM XUMHYECKON
36 peaKIyK: KOJMYECTBa BEIICCTBA, MACCHI 110 1
M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
peareHTOB WJIH MPOJTYKTOB PEAKIINH
37 O0o001Ienre U cucTeEMaTH3alHs 3HAHUH 1
38 'I‘<OHTpOJ'IBHaSI paborta Ne 1 o Teme 1
BeniectBa n xumuueckue peakiuu'

39 Bo3ayx — cMmech razos. [lonstue o rasax. 1
40 3akoH ABorajipo. MossipHblil 00bEM ra3oB 1
Brruncienus o0b€Ma, KOJIHYECTBA BEIIECTBA
41 ra3a o U3BECTHOMY €0 KOJIHUYECTBY 1

BEIIECTBA, 00BbEMY
42 OTHOCUTENbLHASA IJIOTHOCTh ra30B 1
43 BrIunciieHHs: OTHOCUTEIILHOM IIOTHOCTH 1
rasoB
44 Onpenenenrne OTHOCUTEIBHON 1
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MOJICKYJISIPHOM MacChl Ta3000pa3HOTO
BEIIECTBA 10 U3BECTHOU OTHOCUTEIHLHOU
IJIOTHOCTH

BrrunciieHuss OTHOCUTEIIBHOM MOJIEKYJISIPHOM

45 Macchl ra3a o U3BECTHON OTHOCUTEIbHON 1
TUIOTHOCTH

16 OOBbEMHBIE OTHOLIEHUS Ta30B MIPU 1
XUMHYECKHAX PEaAKIIHSIX

47 BI)I‘H/ICJ'ICHI/IUS[ 00BEMOB Ta30B TI0 YpaBHEHUIO 1
XUMUYECKON peaKIiuu

48 Kucnopos — 351€eMeHT u TpOCTOE BENIECTBO 1

49 Oxcuasl 1

50 CriocoObI oITydeHHst KHCIIOPOa B 1
J1a00paTOPHH W MPOMBIIIJIEHHOCTH
[IpakTruueckast padota Ne 3 o Teme

51 "[Tonyuenue u cobnpanue KUCIOPoOa, 1
HU3y4YECHHUE €ro CBOMCTB"

52 KpyroBopoT kuciaopoaa B mpupojie 1

53 O30H — aAIOTPOIHAS MO TU(PHUKAIIHS 1
KHCJIOpOa
TennoBoii 3 PeKT XUMUIECKOU peakIuy,

54 TEPMOXUMHYECCKUE YPABHEHUS, IK30- U 1
SHJIOTEPMHYECKUE PEAKIIHH

55 TormnmBo. Mcnonb3oBaHue yriisi © METaHa B 1
KauyeCcTBE TOILIMBA. 3arps3HEHHE BO3yXa.
Bbrunciienus o ypaBHEHUSIM XUMHUECKOU
peaKIMu: KOJIMYeCcTBa BEIIeCTBa, 00bEMA,

56 Macchl 110 U3BECTHOMY KOJIMYECTBY 1
BellleCcTBa, 00bEMY, Macce peareHTOB WK
MPOJYKTOB PEaKINU

57 KonTtposnsHast padota Ne 2 o teme "Bo3ayx. 1
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Kucnopoa. Okcuypr"

58 Boaopoa — sneMeHT U nmpocToe BELIECTBO 1

59 Crioco0sI MmoTydeHust BOJAOPOa B 1
1a00paTOPHH U MTPOMBIINIIICHHOCTH
[Ipaktuyeckas padora Ne 4 o reme

60 "[Toydenue u coOupanue BOJAOPOIa, 1
M3y4YeHHUE ero CBOMCTB"

61 Hcnosib30Banme BOIOPO/Ia B KAYECTBE 1
TOTUTHBA

62 [Tousitre o xuciorax u consx. Cocra 1
KHCIIOT U COJIeH
Berancnenus 00bEMa, KOJMYECTBA BEIIECTBA

63 rasa Imo U3BeCTHOMY €ro KOJINYECTBY 1
BEIECTBA WK 00BEMY

64 BI;I‘II/ICJ'IGHI/IUSI 00BEMOB Ta30B TI0 YpaBHEHUIO 1
XUMUYECKON peaKIuu
Brruncnenus mo ypaBHEHHUSIM XUMHYECKOU
peaKIyu: KOJINYeCcTBa BEIIeCTBa, 00bEMa,

65 MacChl TI0 M3BECTHOMY KOJIMYECTBY 1
BelIeCcTBa, 00bEMY, Macce peareHTOB WIIH
MIPOJIYKTOB PEaKIIHH

66 dusnyeckue ceoiicTBa Boabl. Boaa B 1
IPUPOJIC

67 AHanu3 ¥ CHHTE3 — METO/IbI U3yUCHHS 1
cocTaBa BOJIbI

68 XUMHUYECKHE CBOMCTBA BObI 1

69 CocTaB OCHOBaHUM 1

70 PactBopbl. PacTBOpUMOCTE BeIIECTB B BOJIE 1
HacelimieHHbie 1 HEHACHIIICHHBIE,

71 KOHIICHTPUPOBAHHBIE U pa30aBlICeHHbIE 1

pacTBOpHI
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72

CriocoObI BEIpaKEHUST KOHIICHTPAITUU
pPacTBOPOB: MaccoBast 0JIsi pACTBOPEHHOTO
BEIECTBA, MOJISIPHAS KOHIICHTPAIUS

73

[Ipaktuyeckas padora Ne 5 o reme

"[IpuroToBiieHHE PacTBOPOB C OIPEIEIEHHON

MAacCOBOM J0JIE paCTBOPEHHOTO
BewecTBa. [ [puroroieHne pacTBOpoB ¢
ONPENENEHHON MOJIIPHOM KOHIIEHTpALMEN
pacTBOpEHHOTO BemiecTna”

74

BrrunciaeHus ¢ UCIOIb30BaHUEM ITOHSTHS
«MacCcoBasd H0JIA BECUICCTBA B paCTBOPECH

75

Boruncnenus ¢ UConb30BaHUEM MOHATHS
«MOJISIpHAsl KOHLEHTPALUs PaCTBOPEHHOTO
BEIIECTBA»

76

Ponpe pacTBOpOB B pupoie U )KU3HU
yenoBeka. KpyroBopoT Bojibl B IpUpoJe

77

3arpsi3HeHue NpUPOAHbIX BoJ. OxpaHa u
OYHCTKA MPUPOJIHBIX BOI.

78

Brruncnenus ¢ ucnonb3oBaHueM rpadrkoB
PacTBOPUMOCTH I pacuéToB
pPacTBOPUMOCTH BEILIECTB

79

BrrunciaeHus ¢ HCIOJIB30BaHUEM ITOHSTHS
«MaccoBas O0JIA BEIICCTBA B paCTBOPEC»

80

Brruucnenus ¢ ucnojb30BaHUEM HOHSATHS
«MOJISApHad KOHOCHTpALUs paCTBopéHHOI‘ (6]
BCIICCTBaA»

81

Brruncnenus ¢ ucnonb3oBaHueM rpadukoB
PacTBOPUMOCTH Il pacuéToB
pPacTBOPUMOCTH BEIIECTB

82

O0001IeHrE U cUCTEMATU3ALNS 3HAHUI

83

KonTtponpHas padota Ne 3 o teme
"Bonmopoa. Bona. PactBopsl. OcHoBaHus"
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Oxcunpl: cocTaB, KiIaccupuKaIus,

84 1
TPUBUAIBHBIC HA3BAHUS
85 [TosydeHne u XMMHUYECKUE CBOMCTBA OKCUIOB 1
86 [Tonsatue o ruIPOKCUIaX — OCHOBAHUSIX U 1
KHCJIOPOJICOAEPKAIUX KUCIOTAX
87 DU3NYECKUE U XUMUYECKUE CBOMCTBA KUCIOT 1
88 [Toyuenue KuCIOT 1
89 Krnaccudukarus ocHOBaHUN 1
90 [€moun, MX CBOMCTBA M CIIOCOOBI TTOTYUSHHSI 1
91 HepacTBopumbie 0ocHOBaHMsI, UX CBOWCTBA U 1
CHOCOOBI OJTYYECHHUS
[Tonsatue 06 ampOTEPHBIX THAPOKCHIAX:
92 XUMUYECKHE CBOWCTBA M MOTyYCHUE. 1
[IpuMeHeHne Ba)XKHENIIUX OCHOBAHUI
93 Comu: cocTaB, KinaccuduKamms, 1
TpPUBHUAJIbHbIC HA3BAHUS
94 ®u3nyecKkue 1 XMMHUYECKHE CBOMCTBA COJIEH. 1
[Tonydyenue coneu
95 I'enetnueckas CBs3b MEKIY KIaccamu 1
HEOPraHMYECKUX COETUHEHHIM
[Ipaktuueckas padota Ne 6. Permenue
9% AKCIIEPUMEHTAJIBHBIX 33/1a4 10 TEMeE 1
«OCHOBHBIE KJIaCChl HEOPTraHUYECKUX
COEUHEHUI
Boruricnenus o ypaBHEHUSIM XUMHYECKOM
peakiuu: KOJIMYecTBa BellecTBa, 00bEMa,
97 MAaccChl 110 U3BECTHOMY KOJIMYECTBY 1
BEI[ECTBA, 00bEMY, Macce peareHTOB WU
MIPOJIYKTOB PEAKIIUU
98 Brrurcnenust Macchl IpOAYKTa PeaKIUU 10 1

HM3BECTHOM Macce OJHOI0 U3 UCXOIHBIX
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BEILIECTB, B3ATOr0 B BUJIE pacTBOPA,
COZEPIKALIETO ONPEIEIEHHYIO MaCCOBYIO
JTOJIFO PACTBOPEHHOIO BEMIECTBA

KonTtponeHas padora Ne 4 o teme

99 "OCHOBHBIE KJIaCChl HEOPTaHUYECKUX 1
coeqrueHun”

100 [lepBbIie MOTBITKU KITACCHU(PUKAITHNA 1
XUMHYECKHX IIEMEHTOB

101 [ToHATHE O TpyINIIAX CXOIHBIX JIEMEHTOB 1

102 DneMeHTHl, KOTOpble 00pa3yloT aM(pOTepHbIE 1
OKCHJIBI U TUAPOKCHTBI

103 [Tepnoanueckuit 3akoH. OTKpBITHE 1
[Tepuoarueckoro 3akoHa
KopoTkomeproaHas ¥ JUIMHHOTIEPHOTHAS

104 ¢dopwmsl [lepruoanyeckoil cucteMsbl 1
xuMmudeckux daementoB .M. Mengeneera

105 [Tepuoap! u rpymmsl 1

106 OCHOBHBIE CBEJICHUS O CTPOECHUU aTOMOB 1

107 CocTtaB aTOMHBIX siIep 1

108 N3oTombl Kak pa3HOBUIHOCTH aTOMOB 1
XMUMHUYECKOTO AJIEMEHTA

109 DIIEKTPOHBI 1

110 DJIeKTpOHHAasE OpOUTAIh 1

111 DHepreTuyeckue ypoBHU U OyPOBHU 1
aToma; S-, p-, d-opburanu

112 DNeKTPOHHBIE KOH(MUTYPALIUU U HIEKTPOHHO- 1
rpaduyeckue GopMyIbl aTOMOB
CtpoeHue eKTPOHHBIX 000JI0YEK aTOMOB

113 nepBbIX 20 XUMHUYECKUX IIEMEHTOB 1
[Tepuonnueckon cucremsl .M. Menneneesa

114 3aKOHOMEPHOCTH M3MEHEHUS pajnyca 1
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aTOMOB XMUMHMYECKUX IEMEHTOB,
METAUIMYECKUX U HEMETANINYECKUX CBOMCTB
110 TpyNIaMm ¥ nepuoiam

3MeHeHne CBOMCTB cCOeTMHEHUN

115 XUMHUYECKHUX DJIIEMEHTOB B IIEpUOJaX U 1
rpyImax
XapakTepucTUKa XUMHUIECKOTO dJIEMEHTA 110

116 ero nosoxeHuto B [lepuoauveckoit cucreme 1
J.N. Menpeneena
3navenue [leproanueckoro 3aKoHa u

117 [Teproanyueckoi CUCTEMbI XUMUYECKHX 1
3JICMEHTOB JIJIS1 PAa3BUTHS HAYKU U TIPAKTHKU

118 DIEKTPOOTPULIATEITBHOCTh XUMUYICCKUX 1
9JIEMEHTOB

119 KoBaneHnTHas nossipHas CBs3b 1

120 KoBanenTHas HenoJsipHas CBS3b 1

121 Honnas cBs3b 1

199 DNEKTPOHHBIC B CTPYKTYPHBIE (hOPMYJIBI 1
BEIIECTB

123 Kpucrannmaeckue u amop@Hbie BelecTBa 1

124 THuIbI KPUCTALTHYECKUX PEIIETOK U UX 1
XapaKTEPUCTHKHU
[TprumHBl MHOTOOOpA3us BEIIECTB,

125 3aBUCUMOCTE CBOICTB BEILIECTB OT COCTAaBa U 1
CTPOCHHMS

126 CreneHb OKHCICHUS 1

127 OKUCIUTETbHO-BOCCTAHOBUTEIIbHBIC PEAKIIUU 1

198 XHUMHUYECKHUE IIEMEHTBI — OKUCIUTEIIN U 1
BOCCTaHOBHTEIIH

199 CocraBieHne ypaBHEHUN OKHCIUTENBHO- 1

BOCCTAHOBHUTCIBHBIX peaKuHﬁ, METO
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AJIEKTPOHHOTO DasiaHca

Boluncnenus 1o ypaBHeHUAM XUMHYECKOU
pEaKIMU: KOIUYECTBA BEILECTBA, 00BbEMA,

130 MAacChI 110 H3BECTHOMY KOJIMUECTBY 1
BelIecTBa, 00bEMY, Macce peareHTOB WIH
MPOIAYKTOB PEaKIIHH
Brrunciienust npocrenied MOJEKyIIpHOU

131 (hopMyJIBI BEIECTBA TIO U3BECTHBIM 1
MacCCOBBIM JIOJISIM JIEMEHTOB

132 O06o01IeHNe U CHCTeMaTH3alns 3HaHU N 1
KonTtponsnas padota Ne 5 o Teme

133 1
"Ctpoenune atoma. XuMH4Y€ECKas CBA3b"

134 PesepBHbIi ypok 1

135 Pe3epBHEIN YpOK 1

136 PesepBHbIil ypok 1

OBIIEE KOJIMYECTBO YACOB I10 136

I[TPOTPAMME

35




9 KJIACC

KosaunyecTBo yacos DJIEeKTPOHHbIE
° T u¢poBbI
Jl:;l'l Tema ypoka Bcero Kontpoapusie | Ipakruteckue fl[:y‘?eﬂlrlﬂ :)Iﬁg)ag?)na;enbﬂme
padoTsbI padoThI pecypesI
1 CtpoeHue aToMOB 1
[TocnenoBaTrenbHOCTD 3aMOJIHEHUS
2 AIIEKTPOHHBIX OPOUTANICH aTOMOB MaJIbIX 1
MIEpPHOJIOB
3 Oco0eHHOCTH 3aMOTHEHUS AIEKTPOHHBIX 1
opOuTasielt aToMOB OOJIBIINX NTEPHOJIOB
4 CreneHb OKUCIIEHUS U BaJIEHTHOCTD 1
5 Buaer xuMHudeckoil cBsI3H 1
OOMEeHHBIN 1 TOHOPHO-aKLIETITOPHBIN
6 MEXaHU3M 00pa30BaHMs KOBAJICHTHON 1
CBs3U. MexXMOJIeKynsipHbIe
B3aMOJEHCTBUA
Tunel KPUCTAIIMYECKUX PEHIETOK,
7 0COOEHHOCTH CTPOCHHUS KPUCTALTHIECKUX 1
pEMmETOK
3aBUCHMOCTh CBOMCTB BEIECTBA OT THIA
8 KPUCTAJUTMYECKOM PEIIETKH 1 BUAA 1
XMUMHUYECKOH CBSI3U
9 Knaccudukanus XuMHUYECKUX peakuii Mo 1
Pa3IMYHbBIM MPU3HAKAM
10 DHepreTuka XMMUYECKUX PEaKIUH. 1
TennoBoit 3¢ exT XUMHUECKOH peakuuu
11 3akoH ['ecca u ero cneacTBus 1
Brrurcnenust o TepMOXUMHUECKOMY
12 YPaBHEHHUIO PEaKLMU: TeIIoBoro 3 dexra 1
XUMUYECKOH peakIiy 1o KOJIUYECTBY
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BEIIIECTBA, MAacce UIH 00BEMY
POpEarupoBaBIICTO HIIH
00pa30BaBIIIETOCS BEIIECTBA

13

[ToHATHE O CKOPOCTH XUMHUYECKON
peaKkuMy. 3aKOH JEHCTBYIOIIUX MacC

14

Oueprus aktupauuu. [lonsrue o karanause.

®epmeHThl. UHrHOUTOpHI.

15

@aKTOpBI, BIUAIOIIAE HA CKOPOCTh
XUMHYECKON PEaKIuu

16

ITonaTre 0 XUMHUYIECKOM paBHOBECHM,
npuHuun Jle Hlatense

17

@akTOpBl, BIUAIOIINE HA COCTOSTHUE
XUMHUYECKOTO PAaBHOBECHSI.
[Iporno3upoBanne BO3MOKHOCTH
MIPOTEKAHUSI XUMUYECKUX IIPEBPAILECHNUN B
Pa3IUYHBIX YCIOBUAX

18

OKHUCIUTEIBHO-BOCCTAHOBUTEIIHHEIE
peaKIumn

19

BaxHble OKHCIIHTEIN ¥ BOCCTAaHOBUTEIIH.
HepMaHraHaT KaJlnusa

20

CBolicTBa IMPOCTBIX BEHIECTB — MCTAJLJIOB
1 HEMETAJIOB, KHCJIOT U coJieii — B CBETE
HpeI[CTaBJ'IeHI/Iﬁ 00 OKHMCIUTENBHO-
BOCCTAHOBUTCJIbHBIX PCAKIIUAX

21

[IpakTuueckas paborta Ne 1. Pemenue
AKCIEPUMEHTAJIBHBIX 33124 10 TEME
«OKHUCANTENBHO-BOCCTAHOBUTEIIbHbBIE
peaKIum»

22

KonTtposnpHas padota Ne 1 o reme
«OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS
XMMHYECKUX PEAKIIHI»

23

PaCTBOpeHI/Ie KaK (I)I/I3I/IK0-XI/IMI/ILIGCKI/II‘/’I
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poIIecc

24 DNEKTPOIUTHI U HEITEKTPOIUTHI

25 Teopust AMEKTPOTUTHICCKON JTUCCOIHAIIAH

26 HoHnHOE npon3BeeHUE BOBI.
Bopopoanslil nokasarenb

97 SHGKTpOJIEITI/I‘-IeCK%ﬂ JUCCOIMAIUS KHCIIOT,
OCHOBAHUH U coJiel

28 Peakumm nonHoro ooOmMeHa
CBoJiCTBa KHCJIOT, OCHOBAHUN U COJIEH B

29 CBETE TpeJICTaBIICHUH 00
AIEKTPOJIATHICCKON TUCCOITUAITTT

30 KadecTBeHHBIE peakIIny Ha HOHBI
[Tpaktuueckast padota Ne 2. Permenue

31 IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME
«DNEKTPOIUTHYECKAS TUCCOITUAIIHS

32 [M'uaponus coseit

33 HoHHbIE ypaBHEHUS THIPOJIU3a COJICH
[Ipaktuueckas padota Ne 3. Permenue

34 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME
«'unponus cosein»
Brruncienus Macchl IpoayKTa peakiuu 1o
HW3BECTHOI Macce OJHOTO M3 UCXOTHBIX

35 BEIIIECTB, B3ATOTO B BUJIC PACTBOPAa,
COJIEPIKaIIEro ONpeneaEHHYIO
KOHIICHTPAIIMIO PACTBOPEHHOTO BEIECTBA
KontponpHas padota Ne 2 o Teme

36 "DNEKTpOIUTUYECKAS TUCCOIINAITUSA.
XUMUYECKUE peakllui B pacTBopax”

37 OO11ast XapakTepUCTHKA HEMETAIIOB

38 OO11ast XapaKTepUCTHUKA TaJIOT€HOB

39 XUMHYECKHE CBOMCTBA raJIOrCHOB.
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XUMHUYECKUE CBOMCTBA XJIOpA

40 XnopoBojiopoa. CoJisiHast KHCIIOTa 1
[Ipaktuyeckas padora Ne 4 o reme

41 "[lonydeHune cCoJITHOM KUCIIOTBI, U3yUEHHE 1
e€ cBoiicTB"

42 [ToHsiTHE O KHCIOPOACOAEPKAIUX 1
KHCIIOTaX XJIOpa M UX COJISX
Berurcnenus o ypaBHEHUSM XUMHUYECKUX

43 peaKuuii, €ClI OJJMH UX PEAr€HTOB JIaH B 1
M30BITKE

44 Baxseiimme coequHeHns xjiopa 1 uxX 1
HaX0XJICHHUE B TIPHPOJIC

45 OO6mras xapakTepucTuka 31eMeHToB VIA- 1
TPYIIITBI

16 CtpoeHue u CBOMCTBA MPOCTOTO BEIIECTBA 1
cepbl. AJUIOTPOITHBIE MOAU(UKALIMY CEPBI

47 CepoBoopon, CTpoeHHE, buznueckue u 1
XMUMHYECKHE CBOMCTBA

48 Oxcunbl cepbl 1

49 CepHucras KUCJIOTa U €€ COJIH. 1

50 CepHas KMCJIOTa U €€ COJIN 1

51 [IpoMbliITIEHHOE MOTyYEHUE CEPHOI 1
KHCIIOTBI
Haxoxpaenue cepbl U €€ coelMHEHUN B

52 pupoJie. XMMHUYECKOE 3arpsi3HCHHE 1
OKPYKaIoIIel Cpebl COSAUHEHUSIMHU CEPhI
Borurcnenust Mmaccol IpoAyKTa peakiuu 1o

53 H3BECTHON MaccoBO# (00BEMHOM) f0ITe 1
(%) ero BbIXOJa OT TEOPETUUYECKU
BO3MOYHOTO

54 Brruncnenusi MaccoBoi (00bEMHOM) 10TH 1

39




(%) BBIXOJIa POJIYKTA PEAKIIUU TIO
M3BECTHOH Macce (00BEMY) HCXOTHOTO
BEIECTBA U MPOJIYKTA PEAKIIUU

OO6mas xapakTepucTuka 31eMeHToB VA -

55
TPYIIITBI

56 A30T, pactipocTpaHeHue B IPUPO/IE,
(u3HUecCKre U XUMUYECKUE CBOMCTBA

57 AMI\\/JH/IaK, ero (U3NYECKUEe U XUMUICCKHE
CBOWCTBa

58 Conu aMMOHUS
[IpakTnueckas padota Ne 5 o Teme

59 "[lomyuenne aMMHaKa, U3y4eHHE €ro
CBOMCTB"

60 Oxcwuer azota (1, 11, 111, 1V, V)

61 A3zoTucTas KucioTa. A30THasi KUCJIOTa

62 [TpompbliTIEeHHOE MOTyYEeHHE a30THOM
KHUCIIOThI
Hutpatsl 1 HUTpUTHL. XUMHUYECKOE

63 3arpsi3HEHUE OKPYKAIOIIEH CpeIbl
COEJIMHEHUSIMU a30Ta

64 docdop, aUIOTPOITHBIE MOTUPUKAITUHA
dbocdopa

65 Oxkcunpr pocdopa (11, V) u bochopras
KHCIIOTa
[TonsiTHE 0 MUHEPATBHBIX YIOOPEHUSX.

66 3arpsizHeHue MPUPOTHBIX BOJIOEMOB
COCIMHCHUSAMU a30Ta U docdopa

67 anepvoz[, €ro aJJIOTPOITHBIE MOAU(PUKAIIUN
U CBOICTBa

68 Oxcuppl yriaepoaa, ux pusudeckue u

XUMHYECKHE CBOMCTBA. DKOJIOTHUCCKHUE
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POOJIEMBI, CBSI3aHHBIC C OKCHIOM
yriepona (1V)

69

[Ipaktuyeckue padoter Ne 6 o Teme
"[Tonyuenune oxkcuna yriaepoaa (1V) u
M3y4YEHUE ero CBOMCTB"

70

VYronpHasg KUCIOTA U €€ COJIN

71

[TepBoHauanbHBIEC TOHATHS 00
OPraHMYEeCKHUX BEIIECTBAX KaK O
COEIMHEHUSX Yriepoia

72

[IpupoiHBIE UICTOYHUKH YTIIEBOIOPOJIOB U
WX POJIb B OBITY U IPOMBIIIJIEHHOCTH

73

TToustTiie 0 OMOTOTUYECKHA BAXKHBIX
OpPraHUYECKUX BEIIECTBAX — KUPAX,
Oenkax U yriieBoJiax

74

Kpemuuii, ero ¢pusnueckre U XMMHYECKHE
CBOMCTBA

75

Oxcun kpemuus (1V), kpemHueBast
KHCJIOTA, CHIINKATBI

76

bop. bopnas kucnora

77

[Tpaktuueckast pabota Ne7. Pemenue
AKCIIEPUMEHTAJIBHBIX 33/1a4 10 TEMe
«BaxHeinme HeMeTaubl U UX
COEJIMHEHUS)

78

Boruncnenus maccsl (00b€Ma; H.Y.)
MPOJYKTa PEaKI|H Mo TAaHHOH Macce
(00BEMY) HCXOTHOTO BEIIECTBA,
COJIEPKAIETO ONPEIACTIEHHYIO MACCOBYIO
JIOJIIO TIPUMECEN

79

KonTtponrHas padota Ne 3 o teme
«BaxHenmue HeMeTauibl U UX
COEIMHEHUS.

80

0611[351 XapaKTCPpUCTUKA XUMHWYCCKUX
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AJIEMEHTOB — METAJIOB HA OCHOBAHUH HX
nojoxxenus B [ICXD JI.M. Menaeneena

81 Mertamnel A- u b-rpynn 1
Mertamndeckast CBSI3b U METAJUTHYECKAs

82 KPUCTATNYECKAs PEIIéTKa. 3aBUCUMOCTh 1
(U3NIECKUX CBOMICTB METAJIOB OT
CTPOEHUS KPUCTAIUIOB

83 OO0I1re XUMHYECKHE CBOMCTBA METAJIIOB 1

84 O6uue cnocoObl NOTYyYEHHS] METAJLIOB, 1
Metamuryprusi. CriyiaBbl
DIIEKTPOJIN3 PACILIIABOB U PACTBOPOB COJICH

85 KaK OJTUH U3 CIIOCOO0B TOJTyICHHS 1
METaJJIOB

86 BerarcnieHus o ypaBHEHUSM JICKTPOII3a 1
pacIuIaBoOB U pacTBOPOB BEIICCTB

87 [TonsaTHE O KOPPO3UU METAIIIIOB 1
Brrunciienust coctaBa cMeceil ¢

88 WCTIOJIb30BAHUEM PEIICHUS CHCTEM 1
YpaBHEHUU

89 PaznuuHble TUIIBI BBIYKCICHUI no 1
YpaBHEHUSM XUMUYECKHUX PEAKITUI

90 Mertamibl A-rpynmn. [lenodnsie MmeTaubl 1

91 Haxoxnenue B mpupoae. CBoiicTBa 1
IIEJT0YHBIX METAJLIOB

92 OKCuJbl M TUAPOKCUIBI HATPUS U KIS 1

93 [llerouHO3EMEIbHBIC METAILIBI 1

94 Ba)liHefII.HPIe COCIMHCHHMS KaJIbITus, 1
CBOMCTBa, MPUMEHEHHE

95 KécTroCTh BOJIBI U CLIOCOOBI €€ 1
yCTpaHEeHHs

96 [Ipaktuyeckas padora Ne 8 o reme 1
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"YKéEcTKOCTh BOIIBI U METOIBI €6

ycTpaHeHUs"

97 AsmroMuH#i 1

98 AmdoTepHbIe CBOIICTBA OKCHIA U 1
TUIPOKCHUIA ATTFOMUHIS

99 OO6mas xapakTepucTuka MeTayiioB b- 1
rpynn (moOGOYHBIX TTOATPYIII)

100 [TepBoHaUATBHBIE TIPECTABICHUS O 1
KOMITJIEKCHBIX COETMHEHHUIX

101 Menp u cepedpo 1

102 [IpencraBnenust 06 aMMHAYHBIX 1
KOMIUIEKCax cepedpa u Meau

103 [unx 1

104 AmpoTepHbIe cBOWCTBA OKCHIA U 1
TUAPOKCH/IA IIMHKA

105 Keneso 1

106 Oxkcunpl, TuApOKCUIBI 1 contn kenesa (1) u 1
xenesa (1)

107 UyryH u cTajib — CIUIaBhI Kee3a 1
[Ipaktuueckas padota Ne 9. Permenue

108 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME 1
«Ba)kHeie MeTaJlsIbl U UX COETUHEHUSI
BrruncieHus coctaBa cMecei ¢

109 HCIIOJIb30BAHUEM PEIICHUS CHCTEM 1
ypaBHEHUH

110 Pasnuunble TUIBI BEIYHCIIEHUH mo_ 1
YpaBHEHUSIM XUMHYECKUX peakliui

111 KontponsHas padora Ne 4 o Teme 1
«BakHeime MeTallIbl U UX COCIMHCHUS

112 Bbe3omacHoe ucoab30BaHNe BEIICCTB U 1

XUMUYECKUX peakiii B ObITY
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113

HoBeie maTepualibl 1 TEXHOJIOTUU.
[TpuHIUIIBI «3€TEHON XUMUM

114

XUMUS U 3J0pOBbE

115

XUMUYECKOE 3arpsi3HEHUE OKPYXKaIOIIeH
cpensl. [loHsTHE O pEENTBbHO TOIYCTUMOM
koHueHTpauuu Beuiects (1K)

116

DKOJOTUYECKHE MPOOIeMBI, CBI3aHHBIC C
COCIIMHEHUSMH YTIIEpPOia, a30Ta, CEPHI,
TSOKETBIX MeTauI0B. PoIb XuMuM B
PEIICHUH YKOJIOTHUECKUX MPOOIeM

117

[Tepuonnueckuii 3akoH u [lepuoanueckas
cHUCTEMa XUMHUYECKHUX DJIEMEHTOB B CBETE
TEOPUH CTPOEHHUS aTOMa

118

3aKOHOMEPHOCTHU B U3MEHEHUHU CBOWCTB
XUMHUYCCKUX DJICMCHTOB U UX COG}II/IHGHI/Iﬁ
B M1€pHOJIaX U TPYIIax

119

Ctpoenue BemiecTBa B TBEPIOM, KUIKOM U
ra3z000pa3HOM COCTOSTHUU. Buibt
XUMHUYECKOU CBS3H

120

Kiaccudukanus XuMu4ecKuX peakiui 1mo
Pa3IMYHBIM IPU3HAKAM

121

HpOFHO3I/IpOBaHI/IC BO3MOXXHOCTH
IIPOTEKAHUA XUMHUYCCKUX HpCBpaH.ICHI/Iﬁ B
Pa3JIMIHBIX YCIIOBUAX HA OCHOBC
Hpe,[[CTaBJ'IeHI/Iﬁ XUMHWYECKON KMHETUKH U
TCPMOJUHAMMNKHU.

122

XHUMHUYECKUE PEAKIIUU B PaCTBOPaAX.
I'uaponus coseit

123

CBoiicTBa KHCJIOT, OCHOBAHUM M COJICH B
CBETE MpeJCcTaBlIeHUi 00
AJIEKTPOJIUTUYECKON AUCCOLMALINT

124

OKHCIIUTEIbHO-BOCCTAHOBUTEILHBIC
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peakiuu. IIEKTPOIIU3.

[Ipaktuyeckas padora Ne 10. Permenune

125 JKCIIEpUMEHTAIIBHBIX 33/a4 110 TEME 1 1
«XUMHYECKUE PEAKLIUID)
[TpakTuaeckas padora Ne 11. Permenne
126 9KCIEPUMEHTAIbHBIX 33134 10 TeEME 1 1
«MeTauibl, HEeMETaJUTbI U UX COSANHEHHSDY
127 PesepBHbIi ypok 1
128 PeszepBHbIil ypok 1
129 PesepBHbIil ypok 1
130 PesepBHEIN ypok 1
131 PesepBHbIil ypok 1
132 PesepBHbIil ypok 1
133 Pe3epBHEIN YpOK 1
134 PesepBHbIil ypok 1
135 PesepBHbIi ypok 1
136 PesepBHbIil ypok 1
OBIIEE KOJIMYECTBO YACOB I10 136 11
[TPOTPAMME
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IMPOBEPAEMBIE TPEBOBAHUSA K PE3YJIbTATAM

OCBOEHHS OCHOBHOMOBPA3OBATEJIBHOMN ITPOT' PAMMBI

8 KUIIACC
Kon .
e et IIpoBepsiemble NpeIMeTHbIE Pe3yJIbTAThl 0CBOEHHS OCHOBHO
. o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOI'0 00111eTr0 00pa30BaHus
1 ITo teme: «IlepBoHaYanbHBIE XUMHUYECKHAE MOHSATHUS»
pacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKHUX TOHATHUM: aTOM, MOJIEKYJa,
XUMUYECKUN DIIEMEHT, IMPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECh
(omHOpOIHAS U HEOAHOPOJHAS), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJIIpHas Macca, KOJMYECTBO BEIeCTBa, MOJb, MOJISIpHAs Macca,
1.1 MaccoBas J0Jii XUMHUUYECKOTO JIEMEHTAa B COSAMHEHHH, MOJISIPHBIA 00BEM,
XUMUYECKasl peakius, KiacCUu(PUKaius peakiuil: peakiuu COEIUHEHUS,
peaKIMK Pa3JIoKEHUsI, PEaKIMU 3aMElIeHUs, PeaKIuu OOMEeHa, JK30- U
SHAOTEPMHUECKHUE pEaKIMM, TeIuloBoil 3ddexkT peakuuu, pacTBoOp,
MaccoBas JI0J1s BeliecTBa (IIPOIEHTHAs KOHIICHTPAIMs) B paCTBOpeE
12 WJUTFOCTPUPOBATh  B3aWMOCBSI3b OCHOBHBIX XUMHUYECKHUX HOHS\['TI/II\/'I "
MPUMEHSTH 3TH TIOHSATHS TIPH OTIMCAHUH BEIISCTB M UX IPEBPAIICHUIN
13 HCIIONb30BATH XUMIYECKYIO CUMBOJIIKY IS COCTABIICHH dhopmyI BemiecTB
Y ypaBHEHUH XUMUYICCKUX PEAKITUI
14 pPacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHHUS MAacChl BEUIECTB, MOCTOSIHCTBA
COCTaBa, aTOMHO-MOJIEKYJISIPHOTO Y4€HUSs, 3aKOHa ABOTaApo
1.5 OTIPEJIeINIATh BaJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHMSIX
16 KJIaCCU(PUIMPOBATh XUMHUYECKHE peakuuu (10 YHCIy M  COCTaBy
' YYacCTBYIOIIHMX B PEAKIIMH BEIIECTB, IO TETUIOBOMY (D deKTy)
1.7 BBIYHCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB
18 BBIUUCIISATH MAaCCOBYIO JOJIO XUMHUYECKOro »JjieMeHTa 1o Qopmyre
COeIMHEHUS,
1.9 BBIUHCIISITH MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE
110 MPUMEHSITh €CTECTBEHHOHAyYHbIE METOJbl [O3HAaHUA — HaAOIIOJCHHE,
H3MepeHue, MOJeIMPOBAHUE, SKCIIEPUMEHT (PEalIbHbIN U MBICIICHHBIN)
2 ITo Teme: «BaxHeilne npeacTaBUTENIN HEOPraHUIECKUX BELIECTBY
21 PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHUX TOHATHUN: OKCHJ, KHCIIOTa,
OCHOBaHUE, COJIb
29 OTPENeNATh TMPUHAAJCKHOCTh BEUIECTB K OMNpeneiICHHOMY KJaccy
' coeMHeHul no dhopMynam
2.3 KJIacCU(PUITMPOBATh HEOPTaHMYECKUE BEIESCTBA
XapaKTepu30BaTh (OMUCHIBATh) OOIIME XMMHYECKHE CBOMCTBA BEIIECTB
24 Pa3IUYHBIX KIACCOB, MOJATBEPXKJasi OMUCAHUE MPUMEPAMHU MOJICKYISIPHBIX
yYpaBHEHUN COOTBETCTBYIOIIUX XUMUYECKHX PEAKIIHIA
MPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHMOCTH OT MX Kaue€CTBEHHOTO
2.5 COCTaBa, BO3MOXHOCTH TPOTEKAaHUS XHUMHYECKUX TpPEBpalleHUil B
Pa3TUYHBIX YCIOBUSIX
26 ClIeIOBaTh MpaBHJIaM IMOJIb30BAHMSI XUMUYECKOU TIOCYION U 1ab0paTopHBIM

O60pynOBaHI/IeM, a TaxKiKC IIpaBUIaM 06pa1ueH1/1${ C BC€IICCTBAMHU B
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COOTBETCTBMM C HHCTPYKUMSMH 1O  BBIMOJHEHUIO J1a0OPaTOPHBIX
XUMUYECKUX OTIBITOB IO TIOJTYYEHHIO U COOMPAHUIO Ta3000pa3HBIX BEIECTB
(Bomoposia M KHCIIOPOJA), MPUTOTOBJICHUIO PACTBOPOB C ONPENEIEHHOM
MAacCOBOW J0JIE PAaCTBOPEHHOIO BEUIECTBA, IUIAHUPOBATb U IIPOBOAMTH
XMUMUYECKHE DKCIIEPHUMEHTBINIO PACIO3HABAHUIO PACTBOPOB IEJIOYEH U
KUCJIOT C TIOMOIIBIO MHIUKATOPOB (JIAKMYC, (eHONI(DTaIEnH, METUIIOPAHXK H

Apyrue)

2.7

IIPOBOJIUTH PAaCYETHI 10 YPABHEHUIO XUMHUYECKOU PEaKLIUH

ITo teme: «llepuonnuecknii 3akoH u lleproauyeckas cucreMa XUMUYECKUX
anementoB JI. M. MenneneeBa. Ctpoenne atomMoB. XHUMHUYECKas CBS3b.
OKHCANTENBbHO-BOCCTAHOBUTEIBLHBIE PEAKIII

3.1

pacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKUX IOHATUM: SIIpO aToma,
AJIEKTPOHHBIN CJIOM aToMa, aTOMHas OpOUTalb, panyc aToMa, XUMHUYECKas
CBSI3b, MoJIIpHast u HenoJsipHast KOBaJICHTHAsI CBSI3b,
ANEKTPOOTPHULATENILHOCTh, MOHHAS CBSI3b, MOH, KaTHOH, aHUOH, CTENEHb
OKHUCJICHUS

3.2

K.]'IaCCI/I(l)I/II_[I/IpOBaTI) XUMHNYECKHUE DJICMCHTHI

3.3

ONHCHIBaTh U XapakTepu3oBaTh TabaumunHyio ¢opmy Ilepuoanueckoit
CUCTEMBbl XMMHUYECKHUX DJEMEHTOB: pa3jinyaTb T[OHATUS  «TJIaBHas
noarpynna (Arpymnmna)» u «mo6ounas noarpynna (brpynmna)», «maineie» u
«00JIbLIINEY TIEPUOIBI

3.4

packpsiBaTh  cmbica  [lepuonmueckoro 3akona J[.M. Menneneena:
JNEMOHCTPUPOBaTh TMOHUMAHUE TEPUOJUYECKON 3aBUCUMOCTH CBOMCTB
XMMHUYECKUX JIEMEHTOB OT UX MoJioxkeHus B [lepuoanyeckoii cucteme

3.5

COOTHOCUTH 0003HAYCHHS, KOTOpble UMEIOTCs B Tadimie «lleprnoamaeckas
cucteMa xumuueckux odjaemeHtoB J[.M. MeHugeneeBa» ¢ YHCIOBBIMHU
XapaKTEPUCTHKAMHU CTPOCHHSI aTOMOB XHMHUYECKHX AJIEMEHTOB (COCTaB M
3apsan  sAmpa, oOIee 4YHCIIO  DJIGKTPOHOBU — pacmlpeneieHue UuX 110
AIEKTPOHHBIM CJIOSIM)

3.6

ONpCACIIATh CTCIICHb OKUCIICHUS 3JICMCHTOB B 6I/IHapHBIX COCAUMHECHUAX

3.7

OIIpCACIIAAT BHU[ XUMHUYECKOH  CBSI3H (KOBaHeHTHaﬂ n I/IOHHaﬂ)B
HECOPraHN4ICCKUX COCIUHECHUAX

9 KJIACC

Kox
NpoBePsSIEMOro
pe3yJbTara

1

IIpoBepsiemble nMpeAMeTHDbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 0011ero 00pa3oBaHus

ITo Teme: «BemecTBo U XMMHUYECKas pCaKuus»

1.1

PacCKpbIBATb CMBICJI OCHOBHBIX XUMHNUYCCKHUX MOHSITHM: pacTBop,
QJICKTPOJIUTBI, HEQJICKTPOJIUTBI, SJICKTPOJIUTUICCKAA JUCCOIUANUA, pCaKIINN
HOHHOTO O6MeHa, KaTaJln3aTop, XUMHYECKOC PABHOBECHUC, O6paTI/IMHe u
HeO6paTI/IMLIe pCaknu, OKHCIUTCIbHOBOCCTAHOBUTCIILHBIC  PCAKIIUH,
OKHCJINTCIIb, BOCCTAHOBHUTECJIb, OKUCJICHUC U BOCCTAHOBJICHUC, AJIJIOTPOIINA,
aM(I)OTepHOCTL, XUMHNUYCCKasa CBA3b (KOBaJ'IeHTHa}I, HOHHAas, MeTaJ’IJ’II/I‘{eCKaﬂ),
KpuCTaJlJINYCCKasd peméTKa, CIINIaBbl, CKOPOCTb XUMHUYECKOH pCaKknuu

1.2

WIUTIOCTPUPOBATL  B3dMMOCBA3b OCHOBHBIX XMMHYCCKHX MOHATUM U
IIPUMCHATH 5TU NIOHATHUSA ITPHU OTIMCAHNUU BCHICCTB U UX HpeBpaH_ICHI/Iﬁ
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1.3

COCTABJIATH ypaBHeHI/ISI BHCKTPOHHTHqCCKOﬁ aucconualnnun KHCJIIOT,
HIeJI0YUei U COJICH, MOJIHBIC U COKPAIIEHHBIC YPABHEHHS PEaKIMi HOHHOTO
oOMeHa

1.4

pacKpbIBaTh  CYIIHOCTb  OKHCJIUTEIIbHO-BOCCTAHOBUTENBHBIX  pPEAKIHi
HOCPEJCTBOM COCTABJIEHUS 3JIEKTPOHHOIO OajaHca ITUX peaKkLMi

1.5

IIPOBOJIUTBH PACYETHI 10 YPABHEHUIO XUMHUYECKOU PEaKLIUH

Ilo Temam: «Hemerammsl UM uUX coeguHeHUsI» U «MeTauibl U HUX
COEIUHEHUS)

2.1

XapaKTepu30BaTh (OMUCHIBATH) OOIME W CHEHU(PUICCKHE XUMHUYCCKHE
CBOWCTBA TMPOCTBIX U CJOXKHBIX BEIIECTB, MOATBEPXKIas OIMUCAHUE
MpUMepaMy  MOJICKYJSIPHBIX M HOHHBIX YPaBHEHHMM COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIN

2.2

COCTaBJIATh YpaBHCHUA peaKHHﬁ, MNOATBCPKAAOIINX  CYIIECTBOBAHHC
TCHETHUYECKO CBS3H MCKAY BEICCTBAMU PA3JIMIHBIX KJIACCOB

2.3

MPOrHO3MPOBATH CBOKCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOCHUS,
BO3MOKHOCTH MPOTEKAHUS XWMHUYECKHX TMPEBPALICHUNA B PA3TUYHBIX
YCIIOBHSIX

24

CJIeJIOBATh MPABHJIaM ITOJIB30BAHHS XUMHYECKOW TIOCYION U 1ab0paTOpPHBIM
o0opynoBaHHEM, a TakKe IMpaBwiaM oOOpamieHus C BeUIeCTBAMH B
COOTBCTCTBUU C HHCTPYKOUAMU 110 BBITIOJTHECHU IO na60paT0pHHx
XUMUYECKUX OIBITOB IO MOJYYCHHIO U COOMPAHHUIO Ta3000pa3HbBIX BEIIECTB
(amMMMaKa M yrjIeKHCIIOTo ra3a)

2.5

MPOBOJIUTH PEAKIIMH, TIOATBEP)KIAIOIINE KAYeCTBEHHBIH COCTaB Pa3IUYHBIX
BEIIECTB: pPAclO3HABATh OMBITHBIM IyTEM XJIOPHUA-, OpPOMUM, HOJIHI,
kapOoHnat, ¢ocdar, cunukar, cynbhaT, THAPOKCUIUOHBI, KaTHOHBI
aMMOHUS, WOHBI HW3yYCHHBIX METaIOB, MPHUCYTCTBYIOUIHNE B BOJHBIX
pacTBOpax HEOPraHWYECKUX BEIIECTB

[To Teme: «XUMUS U OKpYKAIOIIAsL CPEIa»

3.1

pacKpbIBaTh CMBICT OCHOBHBIX xuMHueckux monsaTui: IIJIK BemiecTBa;
KOPPO3Hs METAIIIOB

3.2

IPUMEHSTh OCHOBHBIE OTIEPAllUU MBICIUTEIbHON AEATEIbHOCTH — aHAINU3 U
CUHTE3, CpaBHEHHUE, 0000IIeHNe, CUCTEMATU3alIUIO, BBISBICHUE MPUYHMHHO-
CIIEICTBEHHBIX CBSA3CH — MJIs1 W3y4eHHUs CBOWCTB BEIIECTB U XMMHYECKHX
peakiuii; ecCTeCTBEHHOHAayYyHbl€ METOJbl TO3HAHUSA — HaAOIIOJCHHE,
U3MepeHne, MOACTUPOBAHUE, SKCIIEPUMEHT (pealIbHbII U MBICIICHHBIN )
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8 KJIACC

Kox
1

7. MNPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
[IepBoHayanbHbIE XUMUYECKHUE ITOHATHUS

1.1

[Ipenmer xumun. Ponp XvMMuM B KU3HU 4YelOBEKa. XUMHUS B CUCTEME HayK. Tema u
BemiecTBa. Ou3nyeckre CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE BEIIECTB

1.2

ITonsarue o METOJaX IIO3HaHUA B XHMMHHU. YucTteie BeIieCTBa W CMCCH. Croco0sbl
pa3aeneHust cMecen

1.3

ATOMBI U MOJEKYJIbl. XUMHUECKUE 371€MEHTbl. CUMBOJIBI XUMHUUYECKUX DJIEMEHTOB.
[IpocThie U c0kKHbIE BElIECTBA. ATOMHO-MOJIEKYJISIPHOE yUEeHUE

1.4

Xumunyeckass ¢opmyna. BaneHTHOCTP aTOMOB XMMMUYECKHUX 3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BemlecTB. OTHOcUTENbHAas aToMHass Macca. OTHOcCHUTENbHas
MOJIEKYJIsIpHas Macca. MaccoBasi OISl XMMUYECKOIO JJIEMEHTA B COCIMHEHUH

1.5

KonnuecTBo BeniectBa. Mosb. MonsipHas macca. B3auMoCBsI3b KOJIMUECTBA, MAcCChl U
YuCia CTPYKTYPHBIX €IWHUII BemiecTBa. Pacuérbl 1o QopMyraM XHUMHUYECKUX
COeqUHEHNN

1.6

@U3NYECKNE U XUMHUYECKUE SABJICHUA. XUMHUYECKash peakius U €€ MPU3HAKU. 3aKOH
COXPAaHEHHUS MAaccChl BellecTB. XuMu4eckue ypapHeHus. Kiaccuduxanuss XuMudeckux
peakiuii (CoequHEHNUs, Pa3I0KEHUs, 3aMeIIeHHs, 0OMeHa)

1.7

XUMUYECKUN SKCIEPUMEHT: 3HAKOMCTBO C XHMMHYECKOW MOCYAOH, C MpaBUiIaMu
paboThl B TabopaTopuu U NMpuéMaMu oOpamieHus ¢ J1adbopaTOpHbIM 000PYAOBaHUEM,
M3Y4YE€HHE M OIUcaHue (PU3MUECKHUX CBOMCTB 0Opa3lloB HEOPraHWYECKUX BEIIECTB,
HaOmofeHNe (gu3nuecknx (TUTAaBICHUE BOCKA, TAasHHWE JIbJa, pPACTUpPAHHE caxapa B
CTyNKe, KUIIEHHE M KOHJACHCAIUs BOJbI) M XUMHUYECKUX (TOpeHHE CBEYH,
MPOKaJTUBAHUE METHOW IMPOBOJIOKH, B3aMMOJICUCTBHE MeJla C KHUCIOTOW) SIBJICHUH,
HaOMOJIeHUe ¥ ONKCAHWE TMPHU3HAKOB MPOTEKAaHUS XUMHUYECKUX  pPeaKIHii
(paznokeHue caxapa, B3aMMOJICWCTBUE CEPHOMl KHCIOTHI € XJIOpUIOM Oapus,
pasnoxkenue ruapokcuna meau(ll) mpu HarpeBaHuu, B3aMMOJEHCTBHE >Kejle3a C
pactBopom coiu meau(ll), m3ydenune crmocoOoB paszneneHus cMmeced (C MOMOIIBIO
MarHuTa,  (uUIbTpPOBaHWE,  BbIIApUBAHME, JAUCTWUIALUA,  Xpomarorpadus),
MIPOBEJICHUE OYHMCTKH IOBAPEHHON COJHM, HAOIIOJICHME M ONHUCAaHHE pPe3yJbTaTOB
MPOBEJICHUSI OMbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacChl, CO3JIaHUE
MoJenel MOJIeKY (I1apoCTeP>KHEBbIX)

Baxneiiue NpCaACTABUTCIIM HCOPIraHMYCCKUX BCIICCTB

2.1

Bosnyx — cmech razoB. CocraB Bo3ayxa. Kucnopos — 37eMeHT U IPOCTOE BEIIECTBO.
Haxoxpaenue kucnopoa B mpupoje, Gu3ndeckue U XUMUUYECKHE CBOMCTBA (peaKiuu
ropenus). Oxcuapl. [lpumenenue kucnopona. CrnocoObl MONydeHHUs KHCIOpoAa B
naboparopuu U TMpoMbliieHHOCTH. KpyroBopoT kuciopona B mpuponae. O30H —
AIITOTPOTIHAS. MOAM(HUKAIUS KUCIOPOIa

2.2

TennoBoit 3¢ ¢dexT XUMHUECKON peakiuu, TEPMOXUMUYECKUE YPaBHEHUS, 3K30- U
SHAOTEPMHUUYECKHE peakuuu. TONIMBO: Yrojib M METaH. 3arpsA3HEHHE BO3J]yXa,
yCUJIEHHE TApHUKOBOTO 3(dekTa, pazpylieHue 030HOBOTO CI0s

2.3

BOI[OpOI[ — DJJICMCHT MU HPOCTOC BCIICCTBO. Haxoxnenue BOIOpOda B IIpUPOIC,
(1)H3I/IHCCKI/IC 1 XUMHWYCCKHE CBOﬁCTBa, IMPUMCHCHHUC, CIIOCOOBI MOJIYy4YCHUH. Kucmotsl n
COJIN

24

ModnsipHblii 00bEM ra3oB. PacuéTsl 10 XUMHUUECKUM YpaBHEHHSIM
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2.5

®dusnueckue cBoiicTBa BoAbl. Boja kak pactBopurens. PactBopbl. HacelienHsle u
HEHACBHIICHHBIE pPacTBOPHI. PacTBOpUMOCTH BelecTB B BoJe. MaccoBas 1ot
BELLECTBA B pacTBOpe. XUMUYECKHE CBOWCTBA BOoAbl. OcHOBaHuA. Posib pacTBOpoB B
IPUPOJE M B JKU3HM uejoBeka. KpyroBopor Bojapl B mpupoje. 3arpsisHEHue
pUPOAHBIX BoA. OXpaHa U OYUCTKA MPUPOJHBIX BOJ

2.6

Knaccudukanus Heopranmdeckux coenuHeHui. Oxcuabl. Knaccudukarus oKCHIOB:
coneoOpa3zyromue (OCHOBHBIC, KHCIOTHBIC, aM(pOTEpHbIE) U HECOJeoOpasyrolue.
Homenknarypa okcunoB. @u3n4ecKue U XMMUYECKHUE CBOMCTBA OKCHIOB. [lomydenue
OKCHJIOB

2.7

OcnoBanms. Knmaccudukanuss ocHOBaHMIA: IMIETOYM W HEPACTBOPHMBIE OCHOBAHHUSL.
Homenkinarypa ocHoBaHuil. PU3WYECKUE W XHUMHUYECKHE CBOMCTBA OCHOBAHUIA.
[Tosryaenne ocHOBaHUM

2.8

Kucnorsl. Knaccuduxauust xucnor. Homenknarypa kucinor. Pusnueckue U
XUMUYECKHME CBOMCTBA KuCHOT. Psan aktuBHocTM MertauioB H.H. bekerosa.
[Tony4yeHue KucIoT

2.9

Comu. Howmenknatypa coneil. ®dusuyeckne M XUMHUYECKHE CBOMCTBA COJICH.
[Tonydyenue cosent

2.10

I'enernueckas CBA3b MCXKAY KlIaCCaMH HCOPIraHUYCCKUX COG)II/IHGHI/II\/’I

211

XUMHUYECKUH KCTIICPUMEHT: Ka4eCTBEHHOE OIPEJIEIICHUE COJICP)KaHUs KHCIOpOoJa B
BO3JIyXe, MOJyYCHHE, COOMpaHHe, paclio3HaBaHWE M HM3YYCHHE CBOWCTB KHCJIOPO/Ia,
HaOJTI0/ICHUE B3aUMOJICHCTBHS BEIIECTB C KHCIOPOJIOM M YCIOBUS BO3HUKHOBEHUS H
MpEeKpaIeHus: TopeHus (ToXkapa), 03HAKOMJICHHE ¢ 00pa3IiaMi OKCHJIOB M OITUCAHHE
UX CBOWCTB, MOJy4YeHHUE, COOMpaHHe, paclio3HaBaHUE U U3Y4YE€HHE CBOMCTB BOJOPOJA
(ropenue), B3ammojercTBue Bojgopona ¢ okcuaoMm  meau(ll)  (Bo3amokHO
WCIIOJIb30BAHNUE BHICOMATEPHAIOB), HAOII0OIeHHE 00pa3IloB BEIIECTB KOJIMYECTBOM |
MOJIb, HCCJIEIOBaHME OCOOEHHOCTEW pacTBOPEHHS BEIIECTB C  Pa3IU4HOI
pacTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C OMNPENCTEHHOM MacCOBOM JOJIeH
pacTBOPEHHOTO BeEIIECTBAa, B3aWMOJEHUCTBHME BOJbl C MeTalUlaMH (HATpHEM U
KaJpliueM) (BO3MOXHO HCIIOJIb30BaHUE BHUJIEOMATEPHUAIIOB), OMPE/ICIICHHE PAaCTBOPOB
KHCIIOT M IIeJOoYei ¢ TMOMOIIbI0 HHIUKATOpOB, HCCIeA0BaHHE 00Opa3loB
HEOPraHMYECKUX BEIEeCTB PA3IMYHBIX KJIACCOB, HAOIIOJCHHWE W3MEHEHHUS OKPACKH
WHJMKAaTOPOB B PacTBOpPax KHUCIOT U HIeNoued, U3yuyeHUe B3aWMOJCUCTBUS OKCUAA
memu(ll) ¢ pactBopoM CcepHOM KHCIOTBI, KHUCIOT C MeETaUIaMH, pPEaKIui
HEWUTpaNu3alliy, I[OJIydeHHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJIHOTO
MeTajjla IpYyruM M3 pacTBOpa COJH, PElIeHUE SKCIIEPUMEHTANBHBIX 3a7ay M0 TeMe
«Baxxneliue Ki1accbl HEOPraHUYECKUX COSTUHEHHID)

Ilepuoanueckuii 3akoH u [lepruoanyeckas cucrema XuMrU4Ieckux 3meMeHToB 1. M.
MenneneeBa. CTpoeHue aToMoB. XUMu4ecKas cBsi3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIKU

3.1

IlepBble MOMBITKK KiIacCU(UKALMM XUMHUYECKMX 3JIeMeHTOB. [loHsTHe O rpymmax
CXOJIHBIX DJIEMEHTOB (ILEJOYHBIE M IIEJIOYHO3EMENbHbIE METaJlJIbl, TaJOTreHBI,
UHEpTHBbIE Ta3bl). OJEMEHTHl, KOTOpble 0O0pa3yloT aMdoTepHble OKCHIBI U
TUAPOKCUIBI

3.2

[lepuonnueckuii 3akoH. Ilepuommueckas cucremMa XUMHUYECKHX dyemeHTOB J[.H.
MenneneeBa. KopoTkomepuonnas u uHHONepuoAHas (opmbl [lepuoanyeckoit
cucrembl xumMuueckux dnemeHToB JI.M. Menneneesa. Ilepuonpl u  rpyImiibl.
DU3NYECKUI CMBICIT TOPSAKOBOIO HOMEPA, HOMEPOB MEPUOJA U TPYIIIbI AJIEMEHTA

3.3

CTpOeHI/Ie atroMoB. CocTaB aTOMHBIX AACP. M3oTorsl. 3J’IeKTpOHLI. CTpOCHI/IC
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AJIEKTPOHHBIX 000J04YeK aTOMOB NepBbIX 20 XuMHUYeCKHX deMeHToB [lepuonnueckoit
cucrembl [[.M. Menneneea. XapakTepuCTUKAa XUMHYECKOTO 3JIEMEHTA MO €ro
noJioxkeHuro B [lepuoanueckoit cucreme .M. Menpaeneesa

3.4

3aKOHOMEPHOCTM  M3MEHEHMsI  paadyca aTOMOB  XHMHUYECKUX  DJIEMEHTOB,
METAJNIMYECKUX U HEMETANIMYECKUX CBOMICTB MO IpylmaM M Nepuojam. 3HaueHHE
[Iepnoanueckoro 3akoHa u [lepuoaMYECcKOM CHCTEMBI XMMHUYECKUX DJIEMEHTOB JUIS
pa3BuTus Hayku U npaktuku. (.M. MenneneeB — y4€HbIl U IpaykJaHUH

3.5

Xumuueckasi  cBs3b.  KoBasieHTHas  (mojsipHass W HENOJIApHAsi)  CBSI3b.
DIEKTPOOTPUIIATEIILHOCTh XMMHUYECKUX dJ1eMeHTOB. loHHAas CBS3H

3.6

Crenenbs okucieHusd. OKHCIUTEILHOBOCCTAHOBUTEIIHHEIC pCaKknuu. HpOIIGCCI)I
OKHCJICHUS M BOCCTaHOBJICHU. OKUCINUTENIN U BOCCTAHOBUTEIN

3.7

XUMHUYECKUHN SKCIIEPUMEHT: U3ydyeHHe 00pa3lioB BELECTB METANIOB U HEMETAJIOB,
B3aUMO/ICHCTBUE TUAPOKCHA [IMHKA C PACTBOPAaMH KHUCJIOT M ILIEI0Yel, MPOBEICHHE
OTIBITOB, MJUIIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIIMM
(ropeHue, peakliMy pa3iokKeHus, COeAMHEHUS)

9 KJIACC

Kon

1

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
BeniectBo n xummnyeckas peakuus. [loBropenue

1.1

[lepnognueckuit 3akoH. Ilepuomuueckas cucrema XuUMHUYeCcKHX daemMeHTOB J[.U.
MenpneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHMHM CBOMCTB
XMMHMYECKUX DJIEMEHTOB IIEPBBIX TPEX MEPUOOB, KA, KaJblUsA U UX COCIUHEHUN B
COOTBETCTBUU C TOJIOKEHUEM JJIEMEHTOB B [leproaudeckoil cucreMe M CTPOCHHEM
UX aTOMOB

1.2

CrpoeHnue BelecTBa: BUAbI XUMHUYECKOW CBSI3U. THUMBI KPUCTAJUTMYECKUX PEHIETOK,
3aBUCHUMOCTh CBOICTB BelIeCTBa OT THIA KPUCTAIMYECKOW pEmETKH W BHIA
XUMHUYEcKOoM cBs3u. Knaccudukamuss U HOMEHKIATypa HEOPraHMYeCKHUX BELIECTB
(MexTyHapoHas ¥ TpUBHUANIbHAsA). XUMUYECKUE CBOMCTBA BEIIECTB, OTHOCSIIUXCS K
pa3IMYHBIM  KJIaccaM  HEOPraHWYeCKHMX COCAUHEHMH, TeHeTH4ecKass  CBS3b
HEOPraHMYECKUX BEILEeCTB

1.3

Knaccudukanuss XUMHUYECKUX pPEaKUHMM MO pa3MYHBIM MHpU3HaKaMm (M0 YHUCIy U
COCTaBY y4acCTBYIOILIUX B PEaKIIMU BEIIECTB, MO TEIJIOBOMY 3(PPeKTy, M0 U3MEHEHUIO
CTETNEHEW OKHCIEHUS XUMHYECKUX DJIEMEHTOB, MO OOpaTUMOCTH, IO YYacCTHIO
Katajau3aTopa). JK30- U IHIOTEPMUYECKHE PEaKLUU, TEPMOXUMHUYECKUE ypaBHEHUSI.
[ToHsiTHE O CKOPOCTH XUMHUECKON pPEeaKINH

1.4

ITousatue o0 O6paTI/IMBIX u H606paTI/IMBIX XUMHUYCCKUX PCAKIHAX. IlonsaTtue o
TOMOI'CHHBIX W TICTCPOICHHLIX PpPCaKIUAX. ITonsatue o XUMHYECKOM PaBHOBCCHU.
(DaKTOpLI, BJIMAKOIIUEC Ha  CKOPOCTb XUMHYECKOM p€akmuhu MW  IOJOXKCHHC
XUMHUYCCKOT'O PAaBHOBCCHA

1.5

OKHCITUTETbHO-BOCCTAHOBUTEIILHBIC peaKknuu, 3JICKTpOHHBII>i OalaHC OKHCIUTEILHO-
BOCCTaHOBHUTEIILHOU peaKkuunu. CocrapneHue ypaBHeHI/Iﬁ OKHCIIUTCIBHO -
BOCCTAHOBUTCIIBHBIX peaKuHﬁ C UCIIOJIB30BAHUCM MCTO/JId SJICKTPOHHOTO Oamanca

1.6

Teopust BNEKTPOTUTUYECKON TUCCOLMALMU. OJIEKTPOJIUTBI W HEDIEKTPOJMTHI.
Kartvonbl, aHumoHbl. MexaHW3M JUCCOLMALIMM BEIIECTB C pa3JIMYHBIMU BUAAMHU
xuMuueckoi cBsi3u. CreneHb aucconuanuu. CuibHbIE U C1a0ble DIEKTPOIUTHI.
Peakuuu nonHoro oOmMeHa. Y CaoBHUS MPOTEKAHUS PEAKIMii HOHHOTO OOMEHa, TTOJTHbIe
Y COKpalI€HHbIe HOHHBIE ypaBHEHHUsI peakinii. CBOMCTBa KUCIOT, OCHOBAaHUM U COJIeH
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B CBETE€ INPEICTABICHUNH 00 AIIEKTPOJUTHYECKOW 1uccounanuu. KauecTBeHHBIE
peakiuu Ha MOoHBL [loHsiTHE O TUApOIIN3E conel

1.7

XUMUYECKUN IKCIEPUMEHT: O3HAKOMIJIEHUE C MOJIENSAMH KPUCTAIUIMYECKUX PELIETOK
HEOPraHMYECKUX BEIIECTB — METAJUIOB U HEMETAUIOB (TpaduTa U ajiMasa), CI0KHBIX
BEILIECTB (XJIOPUAA HATPHs); UCCICIOBAHHE 3aBUCUMOCTH CKOPOCTH XHUMHUYECKOU
pEaKIuu OT BO3JICHCTBUS PA3IMYHBIX (PAKTOPOB; HCCIICIOBAHUE JICKTPOTIPOBOTHOCTH
pacTBOpPOB BEIIECTB, MpOLEcca AUCCOLMALMN KUCIIOT, IIeJouell U cosieil (BO3MOKHO
WCIIOJIb30BAHUE BHUACOMATEPHUAJIOB); TMPOBEIEHUE OIBITOB, WLIIOCTPUPYIOIIUX
MPU3HAKKA MTPOTEKAHUS PEAKIMi HOHHOrO oOMeHa (0Opa3oBaHUE OCa/Ka, BBIJCICHUE
ra3a, oOpa3oBaHUE BOJbl); ONBITOB, WJLTIOCTPHPYIOIIUX MPUMEPBI OKUCIUTEIHHO-
BOCCTAaHOBUTEIBHBIX peakIuii (TOpeHue, peakluu pa3IokKEHUs, COCAUHEHU);
pacrno3HaBaHWE HEOPraHWYECKUX BEHIECTB C MOMOIIbI0 KAUYECTBEHHBIX PEAKIMN Ha
WOHBI; PENICHHUE SKCIIEPUMEHTAIbHBIX 3a]1a4

Hemerannsl u nx COCIMHCHU A

2.1

OO0mas xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEpHBIE
creneHn okucieHus. CrtpoeHne U (U3NYECKHUE CBOMCTBA MPOCTHIX BEIIECTB —
rajoreHoB. XHWMHYECKHE CBOWCTBA Ha TIpUMepe XJopa (B3aMMOJCHUCTBHE C
MeTajylaMH, HeMeTajulaMH, I[iernodaMu). XusopoBoaopohd. CoissHasg KHCIIOTa,
XUMHUUYECKHE CBOMCTBA, MOJTyYEHHE, TpUMEHEHNE. [lelicTBre X1opa U XJIOpOBOIOPOIa
Ha OpraHu3M 4YCJIOBCKA. Baxxnenmmue XJIOPUABI U UX HAXOXKACHWEC B IPUPOAC

2.2

Obmas xapakrtepuctuka 3nemMeHToB VIA-Tpynmnbel. OcoOeHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CtpoeHue U (U3HUECKHe CBOICTBA MPOCTHIX
BEIIECTB — KHCIOpOJa U cepbl. AJJIOTPOIIHbIE MOAW(UKAIMM KUCIOPOJa U CEpBhl.
Xumudeckue cBoicTBa cepbl. CepoBOIOPOI, CTpOCHHE, (HU3HMUECKHE U XUMHYECKUE
cBoiicTBa. OKCHUIIBI Cepbl KaK MPEACTaBUTEIN KUCIOTHBIX OKCHA0B. CepHas KHCIIOTa,
(dbu3uYecKne U XMMHYECKHE CBOMCTBA (OOIME KaK MPEACTaBUTENS Kilacca KUCIOT U
cnenuduueckue). XUMHYECKHE pEaKIuu, JIeKal[de B OCHOBE IMPOMBIILIEHHOTO
cocoba mosydeHusi cepHoM KucCIOTHL. [Ipumenenme. Coim CEpHOH KHCIIOTHI,
KauecTBEHHas peakuus Ha cynb(ar-uoH. HaxoxxneHue cepbl u e€ coelMHEHUN B
npupojae. XUMHYECKOE 3arps3HEHHE OKPYXKAIOLIEH CcpeAbl COCAUHEHHUSIMH CEpPbI
(KUCIOTHBIE  JOXKIM, 3arpsA3HEHHE BO3AyXa M  BOJOEMOB), CIIOCOOBI  €ro
[IpeI0TBpAaIlleHuUs

2.3

OO6mas xapakrepucTtuka 3neMeHToB VA-Tpynmbl. OcoOEHHOCTH CTPOEHUS aTOMOB,
XapaKTepHbIEe CTEIIEHU OKUCICHUS. A30T, paclpoCTpaHeHHE B pUpoe, PU3nIecKue
U XUMHU4YecKue cBoiicTBa. KpyroBopoT azorta B nmpupoje. AMMHUaK, ero pu3ndeckue u
XMUMHYECKHE CBOMCTBA, MOJTy4YeHHue U npuMeHenne. Conu aMMOHUS, UX (GU3HUYECKUE U
XMMHUYECKHUE CBOMCTBa, mpuMeHeHue. KauecTBeHHas peakuus Ha HMOHBI aMMOHUSL
A30THas KUCIIOTa, €€ mosydyeHue, (pu3ndeckue u XuMUYecKue cBoiicTBa (00Imme Kak
MIPEeJICTaBUTENs Kilacca KUCIOT M crenuduyeckue). lMcnonb3oBaHue HUTPATOB U
coliei aMMOHHS B KauyeCTBE MHUHEpAIbHBIX YHOOpeHHi. XUMHUYECKOE 3arpsi3HEHHE
OKpYXXaIleld cpedpl COCOUHEHHMSIMH a30Ta (KUCIOTHBIE JIOXKIHU, 3arpsi3HEHHe
BO3JlyXa, MIOYBBI U BOJIOEMOB)

2.4

®docdop, amnoTponHsle Moaupukauu ¢pochopa, ¢GUINUECKUE U XUMHUUECKUE
coiictBa. Okcup docdopa(V) u dochopras kucnora, GU3NUECKUE U XUMUYECKUE
cBoiicTBa, moisydeHue. Vcnonb3oBanue QocharoB B KauecTBe MHUHEpPAIbHBIX
ynoopeHuit

2.5

OO6mas xapakrepuctuka 31eMeHToB |VA-rpymnmnel. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble CTEMEeHU OKHUCIEHHs. YTIIepoj, aIOTPONHbIE MOAU(UKaLuy,
pacrpocTpaHeHHe B NpHUpoje, (pu3nyeckre U XMMHUYECKHe CBOWCTBa. AncopOuusi.
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KpyrosopoT yriaepona B mpupoae. OKcupl yriiepoaa, ux GU3nuecKue 1 XUMHUECKUE
CBOWCTBa, [IefiCTBME Ha JKMBBIE OPraHW3MbI, IMOJyYeHHE U TPUMEHEHHE.
DKOJOTUYeCKre TpoOJIeMbl, CBs3aHHble ¢ okcuaoM yriepona(lV); rumoresa
r7100aIbHOTO TIOTEIUICHUS KIMMaTa; MapHUKOBBIA 3(dekt. YrompHas kuciora u eé
comd, uX (U3NYECKHE M XWMUYECKHE CBOWCTBA, IOJy4Y€HHE W TPUMEHEHHE.
KavectBennast peakuus Ha KapOOHAT-MOHBI. Vcnonb3oBaHue KapOOHATOB B OBITY,
MEIULIMHE, TPOMBIIITICHHOCTH U CEITCKOM XO3SHCTBE

2.6

[lepBoHauanbHble TOHATHS OO0 OPraHMYECKUX BEIIECTBAX KaK O COCIUHEHHUAX
yriaepoaa (MeTaH, 3TaH, 3TUJIEH, alleTUJICH, TaHOJ, TJIULEPHUH, YKCYCHasl KHCIIOTa).
Hx cocraB u xumuyeckoe crpoeHue. [loHsarre o GMOIOrMYecKH BaKHBIX BEIIECTBAX:
XKHUpax, OenKax, yriieBoJaax — U UX POJIH B KU3HH yeloBeka. MarepuaibHOE €IMHCTBO
OPraHWYECKUX U HEOPTaHUYECKUX COCTMHEHUM

2.7

Kpemuuii, ero ¢usmueckne m XMMHUYECKHE CBOWMCTBA, MOJy4YEHHE U MPUMEHEHHE.
CoenuHenus kpeMHus B pupojie. O0iue npencrasieHus o0 okcuae kpemuusi(1V) u
KpeMHueBoil kuciore. CHUIMKaThl, WX HCIOJb30BaHME B ObITY, MEAUIINHE,
MIPOMBIIIJIEHHOCTH. BakHelmue CTpOUTENbHbIE MaTepuaibl: KEpaMHKa, CTEKIIO,
neMent, OertoH, xkene300eToH. [IpobGiembr  G€30MacCHOTO  WCIOJIB30BAHUSA
CTPOUTENIbHBIX MaTePUaJIOB B MOBCEAHEBHOM KU3HU

2.8

XVUMHYECKUH IKCIIEPUMEHT: U3YYCHHUE 00pa3I[0B HEOPraHMYECKUX BEIIECTB, CBOHCTB
COJISHOM KHCJIOTBHI; TPOBEACHHE KAYeCTBEHHBIX PEAKIUi Ha XJIIOPHJI-HOHBI U
HaOJIIOJICHUE TPU3HAKOB WX TNPOTEKAHUS; OIBITHI, OTpPaKAroIHe (QU3NISCKUES U
XHUMHYECKAE CBOWMCTBA TAJOTEHOB W WX COCIUHCHHH (BO3MOXKHO HCIOJL30BAaHUE
BHJICOMATEpPHAJIOB); O3HAKOMJIEHHE C o0OOpaslamMu XJIOPUIOB (TAJOTCHHJIOB);
O3HaKOMJIEHHE C o0Opa3lamMu cepbl U €€ COeAMHEHUSMH (BO3MOXHO HCIOJB30BaHUE
BHJICOMATepHasoB); HaOMIOJEHUE Tpolecca OOyriMBaHUS caxapa IOJ JIeHCTBHEM
KOHIEHTPUPOBAHHOM  CEpHOM  KHCIOTBHI; HW3YYEHHE  XMMHYECKUX  CBOICTB
pa30aBIICHHOW CEPHOW KHCJIOTHI, IPOBE/ICHNE KAaYeCTBEHHOW peakIMu Ha Cyib(har-
MOH U HalOmoJleHue MpHu3Haka e€ MpOTEeKaHHs; O3HAKOMIIEHHE C (U3HUECKUMU
cBoiicTBaMM a3oTa, (ochopa M HUX CcOeAUHEHUH (BO3MOXKHO HCIIOJIb30BAHHE
BHJICOMAaTeprajIoB), obpasmamMu a30THBIX M (PocHOpHBIX yHOOpeHHUid; IMOTydCHHE,
coOupaHue, pacro3HaBaHHEe M HM3y4yeHHE CBOWCTB aMMHakKa; IPOBEJICHUE
KaueCTBEHHBIX peaklUil Ha MOH aMMOHHS U GochaT-uoH U U3ydeHUEe MPU3HAKOB UX
MPOTEKAHUSI, B3aUMOJICHCTBHE KOHLIEHTPUPOBAHHOW a30THOM KHUCIOTBI C MEAbIO
(BO3MOKHO UCIOJIb30BaHUE BUJICOMATEPHAJIOB); W3y4eHue Mozenen
KPUCTAINIMYECKUX pEmIETOK anmasza, rpadura, d¢ymiepeHa; O3HAKOMIIEHHE C
MPOLIECCOM  aJCOPOIMH  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM MPOTHBOTra3a; MOJy4yeHUE, COOMpaHHe, paclO3HABaHWE W H3yYCHHE
CBOMCTB YIJIEKHCIIOTO Ta3a; MPOBEJCHHWE KAYECTBEHHBIX pEaKIMil Ha KapOoHAT- U
CHWJIMKAT-UOHBI U U3y4EHHUE MPU3HAKOB UX MPOTEKAHUS;, O3HAKOMIICHHUE C MPOIyKIIHE
CHWJIMKAaTHOM MPOMBIIIJICHHOCTH; PpEIICHHE SKCIEPUMEHTANbHBIX 3aJad [0 TeMe
«Baxneiliue HeMeTauIbl U UX COSTUMHEHUS

MeTamisl ¥ MX COeTUHEHU

3.1

OOmass XapakTepUCTHKAa XUMHUYECKHX D3JEMEHTOB — METAJIOB Ha OCHOBAHUHU HUX
noJjioxkenus B [lepuoanueckon cucreMe xumuyeckux anemenTos /.M. MenneneeBa u
cTpoeHusi atoMoB. CTpoeHue MeTayuioB. Meramnueckas CBA3b M MeETajuIMuecKas
KpUCTAJUTMYECKasl pelI€TKa. JJIEKTPOXUMHUUECKUI psAJl HAIPSKEHUN METaJIOB

3.2

dusnueckue W XUMHUYECKHE CBoicTBa MeraioB. OOmme crnocoObl MOJyYyeHHs
MeTayuioB. [loHATHE O KOPPO3MH METAJUIOB, OCHOBHBIE CIOCOOBI 3alUTHI UX OT
Koppo3uu. CruiaBbl (CTallb, YYT'YH, JIOPATIOMUHUAN, OpOH3a) M UX IPUMEHEHHE B ObITY
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1 IPOMBIIIIJICHHOCTH

3.3

[Ilenouynsle MeTaybl: noJoxkeHue B [lepuoguueckoll cUCTEME XHMHUUYECKUX
anemenToB J[.MI. MenzaeneeBa, CTpoeHHME HMX AaTOMOB; HAaxOXKJICHHUE B IIPUPOJAE.
dusnyeckue U XUMHUYECKHE CBOicTBa (Ha mpumepe HaTpus M Kamus). Okcuisl U
TUAPOKCUABI HATPUS U Kanus. [IpuMeHeHne Me0YHbIX METAJUIOB U UX COEIMHEHUN

3.4

[Ileno4yHO3eMENbHBIE METAJLIBI MarHUi M KaJbLMW: noJiokeHue B llepuonmueckoit
cucreme xuMuueckux dnemMeHtoB J[.M. MengeneeBa; CcTpoeHHE HX aTOMOB;
HaxoKJeHue B npupone. Ousnyeckne U XMMUYECKUE CBOMCTBA MAarHus M KaJbIUs.
Baxneiimue coeauHeHust Kaubliusg (OKCHA, THAPOKCUA, coiH). JKECTKOCTb BOJBI U
crnocoOblI € yCTpaHeHus

3.5

AmoMuHMiL: nosioxkeHue B [leproguueckoil cucreMe XUMHUYECKHX 3i1eMeHToB J[.M.
MeneneeBa; CTpo€HHE aTOMa; Hax0KJICHHUE B Ipupoje. PU3nUecKne U XUMUYECKUE
CBOMCTBa amOMUHUSA. AMQOTEpHBbIE CBOMCTBA OKCUAA U TMJIPOKCHIA ATIOMUHUS

3.6

Kene3o: mnosoxenune B Ilepmommyeckoil cucremMe XuUMHYECKHUX sieMeHToB J[.H.
MenzeneeBa; cTpoeHHE aTOMa; HaXOKJIeHUE B npupoie. Pu3nyecKkue U XUMHUYECKUE
cBoiicTBa xene3a. Okcupl, ruapokcuabl u comu xxenesa(ll) u xxenesa(lll), ux cocras,
CBOWCTBA U MOJIYYECHUE

3.7

XUMHYECKUH KCTIICPUMEHT: O3HAKOMIICHHE ¢ 00pa3llaMH METaJIOB M CILIABOB, MX
(U3HYECKUMHU CBOMCTBAMU; W3YYCHHE PE3YJIbTATOB KOPPO3UU METAJLIOB (BO3MOKHO
WCII0JIb30BaHNE BHICOMATEPHAIIOB), 0COOCHHOCTEH B3aMMOJICHCTBHS OKCH/IA KaJTbITHS
W HATpUs C BOJOW (BO3MOXXHO HCIOJIB30BAHWE BUICOMATEPHAIIOB); HMCCIECIOBAHUE
CBOMCTB JKECTKOW BOJBI; MpoIlecca TOPEHHS jKejle3a B KHUCIopojae (BO3MOKHO
HCIOJIb30BaHNE BUACOMATEPUAIIOB); MPU3HAKOB MPOTEKAHNUS KaYECTBEHHBIX PEaKIuil
Ha WOHBI (MarHus, Kaublus, amoMuHus, 1uHKa, xenesa(ll) u xenesa(lll), memu(ll);
HaOJI0/IEHUE U OMMCAaHUE MPOLIECCOB OKPAIIMBAHUS MJITAMEHH MOHAMU HATPUS, Kaaus
U Kaiplug (BO3MOXHO HCIIOJIb30BaHHE BHJAEOMATepUaloOB); HCCIEIOBaHUE
aM(pOTEepHBIX CBOWCTB THUIPOKCHIA AIIOMHHUS U TUAPOKCUIA LUHKA; pPELICHUE
SKCIEPUMEHTAJIbHBIX 337a4 10 TeMe «BaykHel e MeTauibl U UX COeAMHEHUSD)

XUMUS U OKpy>Karolas cpeaa

4.1

HoBeie MaTepuansl U TexHosnoruu. BemiecTBa 1 MaTtepuasnbl B MOBCEAHEBHON KU3HU
yelnoBeKka. XUMUS U 3[I0poBbe. bezomacHoe Mcnonb30BaHUE BEIIECTB U XUMHUYECKUX
peakiuii B ObITy. [lepBasi moMoIIb IPH XMMUYECKHUX 0XKOTaX M OTPaBICHUSIX

4.2

OCHOBBI 3KOJIOTMYECKOW TI'PAaMOTHOCTH. XHMHYECKOE 3arps3HEHUE OKpYKaroIleu
cpenbl ITJIK. Ponp Xumum B pemieHUM 3KoOJIOTHYECKHX MpoosieM. [IpupoaHbie
WCTOYHUKU YIJIEBOJOPOAOB (Yrojb, NPUPOIHBIA Ta3, He(dTh), MPOAYKTHl HUX
nepepaboTKH, UX POJIb B OBITY M MPOMBIIIIEHHOCTH

4.3

XUMHYECKUMN OKCIICPUMCHT: H3Y4YCHUC 06p33HOB MaTcpuaioB (CTCK.]'IO, CIIJIaBbI
MCTAJUIOB, ITIOJIMMCPHBIC MaTepI/IaJIBI)

54




8.

INPOBEPAEMBIE HA OI'D 110 XUMHUHU TPEBOBAHUA K

PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM

Kon
MPOBEPAEMOro
TpeOOBaHUS

1

MNPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30BAHMUSA

IIpoBepsiemble TpeOOBaHUS K MPeAMETHBIM pe3yJbTaTaM 06a30BOro
YPOBHSI OCBOEHHUSI OCHOBHOIi 00pa30BaTeIbHOIi MPOrpaMMbl OCHOBHOI'0
o0miero oopazopanus Ha ocHoBe PI'OC

[IpencraBnenue:

1.1

O TI03HAaBAEMOCTH SIBJIEHUM TPUPOJIbl, TOHUMAaHUE OOBEKTUBHOMU
3HAYUMOCTH OCHOB XHMHYECKON HayKu Kak o00JIaCTU COBPEMEHHOTO
€CTECTBO3HAHMs, KOMIIOHEHTa OOIel KyJabTyphl W  MPaKTUYECKOM
NeSITEIbHOCTH YeJIOBEKa B YCIIOBUAX COBPEMEHHOT'O 00IIECTBA; MTOHUMaHUeE
MECTa XMMHUHU CPEAM IPYIUX €CTECTBEHHBIX HAYK

1.2

0 Hay4HBIX METOJIaX IIO3HAHMS, B TOM 4YHCJIE SKCICPUMEHTAIBHBIX WU
TEOPETHUYECKUX METOJIaX MCCIICIOBAHUS BEIIECTB U U3YyYEHUS XUMUUYECKHUX
peaKIuii; yMeHHe UCTI0JIb30BaTh MOJIEIH ISl OOBSICHEHUS CTPOCHHS aTOMOB
Y MOJIEKYI

1.3

0o chepax mpodecCHOHATHHONW ACSITEIBHOCTH, CBS3aHHBIX C XHUMHEH H
COBPEMCHHBIMHA TEXHOJIOTUAMU, OCHOBAaHHBIMU Ha JOCTHMXKECHUAX
XMMHYECKON HAayKH, YTO MO3BOJHUT OOy4aIOUIMMCSl pacCMaTpuBaTh XUMHIO
Kak chepy cBoeil Oymymied mpodecCHOHATBHON MeATeIbHOCTH U CAENaTh
OCO3HAHHBII BBIOOpP XMMHUHU KaK MpO(UIBHOTO MpeaMeTa Mpu Mepexojie Ha
YPOBEHB CPEIHEr0 00IIero 0Opa3oBaHus

Brnanenue cucremMoil XMMHUYECKUX 3HAHUN U YMEHUE MPUMEHATh CUCTEMY
XMMHUYECKUX 3HAHUHM, KOTOpasi BKJIIOYAET:

2.1

BOKHEUIIINE XUMUUECKHUE TTOHATHUS: XUMUYECKUMA DIIEMEHT, aTOM, MOJICKYJIa,
BEIIIECTBO, MPOCTOE M CJIOKHOE BEIIECTBO, OJHOPOJHAS W HEOTHOPOIHAS
CMECh, OTHOCUTEJBHBIC AaTOMHAasi M MOJICKYJSpHAs MAacChl, KOJIMYECTBO
BEIIIECTBA, MOJIb, MOJIApHAs Macca, MOJISIPHBIA OO0BEM, OKCHJ, KHCJIOTA,
OCHOBAHHE, COJb (CpeIHssA), XMMUYECKass PEaKlusi, PeaKIuu COCTUHCHUS,
peakIyK PasjioKCHHS, PEaKIUU 3aMEIICHHUs, PEaKIMH 0O0MEHa, TEIUIOBOM
ahdexT peakiuu, 5K30- U SHIOTCPMHUCCKHE PEAKIIUU, PacTBOP, MAacCOBast
JI0JISI XUMHUYECKOTO dJIEMEHTa B COSAMHEHUH, MAacCOBast JA0JIsl M TIPOLICHTHAs
KOHIIGHTpAllMs BEIECTBA B PAcTBOpE, SAPO aToMa, dSJICKTPOHHBIA CIIOU
aToma, aToMHas oOpOuTansb, paguyc aToMma, BAJICHTHOCTb, CTEIEHb
OKHCJICHUS, XUMHYECKas CBS3b, DJICKTPOOTPHUIATEIHHOCTD, IOJISIPHAS H
HEMOJISIPHAsT KOBAJICHTHAs CBS3b, MOHHAS CBs3b, METa/UIMYECKas CBS3b,
KpUCTajUIMueckas  pemeérka  (aToMHas, HMOHHAs,  METaUTM4YecKas,
MOJIEKYJIIpHAsi), WOH, KAaTHOH, AaHWOH, OJIEKTPOJUT U HEIIEKTPOJIHT,
JNICKTPOJIMTUYECKAsT ~ JUCCOIMAIMsS,  PEaKIMd  HOHHOTOo  OOMEHa,
OKHCITUTEIbHO-BOCCTAHOBUTEIILHBIE peaxiuuy, OKHCIIMTENb u
BOCCTaHOBUTENb, OKHCIEHHE M BOCCTAHOBIIEHHE, IEKTPOIIHN3, XUMHUECKOE
paBHOBecHe, 00paTHUMble U HEOOpaTHMbIE PEAKINH, CKOPOCTh XUMHUECKON
peakiuu, katanuzarop, [1JIK, koppo3usi MeTatioB, CIIaBbI

2.2

OCHOBOIIOJIAralOlIMe  3aKOHBl XUMHMHM: 3aKOH COXPAaHEHHUS  MaccChl,
nepuoauueckui 3axkoH .M. MenneneeBa, 3aKOH IIOCTOSHCTBAa COCTaBa,
3aKOH ABOTaapo

2.3

TCOpUHn XUMUU: ATOMHO-MOJICKYJIApHas TCOpH, TCOpHUA
BHeKTpOHHTquCKOﬁ JUCCOIMaIn




Brnanenue ocHOBaMu XMMHUYECKON I'PAMOTHOCTH, BKIIFOUAOIIEH:

YMEHME IPaBUIbHO HMCIOJIb30BaTh M3yYEHHbIE BELIECTBA MU MaTepuaisbl (B
TOM YHCJIE€ MUHEpAIbHbIE YHOOpPEHMS, METaUIbl W CIUJIaBbl, MPOJYKTHI
nepepaboTKHU MPUPOTHBIX UCTOYHUKOB YIJIEBOJOPOJOB (YIiisi, MPHPOIHOTO

3.1 ra3a, He)TH) B OBITY, CEIIbCKOM XO3SHCTBE, Ha MPOW3BOJICTBE M TOHUMAaHUE
3HAUCHUS JKUPOB, OCJIKOB, YIJICBOJOB JUI OpraHW3Ma 4YelIOBEKa; YMEHHUE
IIPOTHO3MPOBATH BIMSHHUE BEIICCTB M XUMUYECKUX MPOIIECCOB HA OPTaHU3M
YEJIOBEKA U OKPYKAIOIIYIO TPUPOIHYIO CPEY

39 YMEHHE UHTETPUPOBATh XUMHUYCCKHAE 3HAHUS CO 3HAHUSAMU JAPYTUX YICOHBIX
IPEIMETOB
HaJM4ue OmbITa PabOThl C Pa3IMYHBIMA HMCTOYHUKAMH HH(OPMAIMH TI0

3.3 XMMHMM ~ (HayyHas W  Hay4YHO-TIONYJsipHas  JUTeparypa,  CIOBapH,
CIIPABOYHHKH, HHTEPHET-PECYPCHI)

YMEHHE OOBCKTHUBHO OICHWBATH WH(GOPMAIMIO O BEIIECTBAX, WX

3.4 MPEBPAMEHUSAX W MPAKTHYSCKOM MPUMEHCHUH W YMCHHE HCIIOJIB30BaTh €€
JUTSL pEIICHUS Y4eOHO-TT03HABATEIBHBIX 33149
Brnagenne ocHOBaMHW TOHSATHIHOTO arapara W CHMBOJHUYECKOTO SI3bIKa

4 XHUMHH I COCTaBJICHHUS (POPMYJI HEOPraHWMYECKUX BEIICCTB, ypaBHEHUU
XUMHYECKUX peaklnii; ocCHOBaMH XxuMmuueckod HoMeHknatypel (IUPAC u
TPUBUAIILHOI)

YMeHne o0BSICHATH CBSI3b MOJIOXKEHUS deMeHTa B [leproanueckoii cucreme
C YHCJIOBBIMH  XapaKTCPUCTHKAMH CTPOCHHS aTOMOB XHMHYECKUX

5 dJeMEeHTOB (cocTaB | 3apsAnd  sjpa, oOOIIee YHCIO 3JIEKTPOHOB),
pacrmpeiefieHieM DJIGKTPOHOB TI0 DHEPreTUYECKHM YPOBHSIM aTOMOB
TIEPBBIX TPEX MEPUOIOB, KATHS W KaTbIUs
[IpencraBienue o0 MEPUOIUYECKON 3aBUCHUMOCTH CBOWCTB XUMHYECKUX
JJIEMEHTOB (paguyc aToma, dSJIEKTPOOTPUIIATEIBHOCTh), TPOCTBHIX W

6 CJIOKHBIX BEIIECTB OT IMOJIOXKEHUS eMeHToB B [leproanueckoii cucreme (B
MajbIX IEpPUOJaX W TJABHBIX MOATPYNIAX) M JJIEKTPOHHOTO CTPOCHUS
atoma

7 YMeHne KiaccuGpuImpoBaTh:

7.1 XUMHUYECKHE DJIEMEHTEI

7.2 HEOPraHWYECKUE BEIIEeCTBA

7.3 XUMHUYECKUE PEAKIIHH

8 YMeH#He onpeaesTh:

8.1 BAJICHTHOCTh M CTETICHb OKUCJICHHUS XUMHYCCKHUX 3JIEMEHTOB, 3apsi] HOHA

8.2 BUJI XUMUYECKOU CBSI3U M TUT KPUCTAJUIMYECKOM CTPYKTYPHI B COCTUHEHUSX

8.3 XapaKTep Cpeibl B BOJAHBIX PACTBOPAX BEIIECTB (KMCIOT, OCHOBAHHM)

8.4 OKHUCIIUTEIb 1 BOCCTAHOBUTEIh

9 YMeHue xapakTepru3oBath pU3NUecKre U XUMUYECKUE CBOMCTBRA:

IPOCTBIX BEHIECTB (KUCIOPOJ, O30H, BOJIOPOA, rpadut, ammas, KpeMHUH,

9.1 a3oT, docdop, cepa, XJIOp, HATPHUM, KA, MaTHUH, KaIbIHHi, aTIOMUHUH,
JKEJIe30)

CIIOHBIX BEIIECTB, B TOM YHCJIE MX BOJHBIX PAcTBOPOB (BOJa, aMMHAK,

92 XJIOPOBOJOPOJ, CEPOBOJIOPOMA, OKCHUIBI M TUAPOKCHIBI MeTauioB |-I1A

rpym, antomunus, meau (1), munka, sxenesa (11 u 111), okcuast yrinepona (Il
u V), kpemuus (1V), azora u docdhopa (Ill u V), ceper (IV u VI),
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CepHHUCTas, CepHas, a30THCTas, a30THas, ¢ochopHas, yrojbHad,
KPEMHUEBasi KUCIIOTA M UX COJIN)

MIPOTHO3UPOBATh U XapaKTEPU30BaTh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT
WX COCTaBa M CTPOECHUS, NMPUMEHEHHE BEIIECTB B 3aBHUCHUMOCTH OT HX

93 CBOWCTB, BO3MOXHOCTh MPOTEKAHUS XHUMHYCCKUX TPEBPAIICHUNA B
PA3TUYHBIX YCIOBUSIX

10 YMeHue COCTaBJIATh MOJICKYJSIPHBIC U MOHHBIC YPABHCHHS PEaKIUid, B TOM
quClIe:

10.1 peakuuii HFOHHOTO oOMeHa

10.2 OKHCITUTEIIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIHI

103 WUTIOCTPUPYIOIINX XHUMHUYECKHE CBOWCTBA HM3YyYEHHBIX KJIaccOB (TPYII)
HEOPraHMYECKUX BEIIECTB

10.4 MTOATBEPIKTAIONIUX TCHETHUECKYIO B3aUMOCBSI3b MY HUMH

11 YMeHUe BBIUUCIATH (IPOBOTUTH PACUETHI):

111 OTHOCHUTEIIEHYIO MOJICKYJSIPHYIO M MOJIIPHYIO MacChl BEIIECTB, MacCOBYIO
JIOJTI0 XHMHYECKOTO 3JIEMEHTA B COSIMHCHUN

11.2 MAacCOBYIO JIOJIKO BEIIECTBA B PACTBOPE,

11.3 KOJIMYECTBO BEIIECTBA U €r0 MacCy, 00heM Tra30B

114 10 YpaBHEHHSAM XHUMHUYECKUX PEAKIWH M HAXOJUTh KOJHMYECTBO BEIECTBA,
00BEM M MacCy peareHTOB WIIA TPOAYKTOB PEAKITUH

12 Branenue (3HaHNE OCHOB):
OCHOBHBIMHM METOJIaMH HAy4yHOTO TIO3HaHUs (HaONIoJeHue, H3MEpeHue,

121 9KCIEPUMEHT, MOJEIMPOBAHKME) MPU H3YYEHUU BEIIECTB M XHMIYECKAX
SBIIEHUHN; yMeHHE Cc(OpPMYIHpPOBaTh MPOOJIEMY U MNPEUIOKUTh IMyTH €&
pelIeHus

122 0e30macHOi pabOThl ¢ XUMUYECKUMH BEIIECTBAMH, XUMHYECKOH TTOCYI0N 1
1ab0paTOPHBIM 000PYI0BAHUEM
npaBWJIaMid 0€30MacCHOTO OOpAaIlEeHUs! C BEIIEeCTBAMH, HCIOJIb3yeMbIMH B
MOBCE/IHEBHOM JKM3HM, TMpaBUJIaMH TOBEACHHUS B LEISIX CcOepexeHUs

12.3 3I0pPOBbsI M OKpYXKarollel MNpUpOJHON cpelpl; NOHHUMAaHHE Bpena
(omacHOCTH) BO3JEHCTBUS Ha JKUBBIE OPraHU3Mbl OMPECIEHHBIX BELIECTB,
CrIO0COOOB YMEHbIIIEHUS M PEJOTBPAIICHUS UX BPEJHOTO BO3ICHCTBUS

13 Hannuue mnpakTU4ecKHMX HABBHIKOB IIJIAHUPOBAHUS W OCYIIECTBIICHUS
CIIEYIOIIUX XUMUYECKUX IKCIIEPUMEHTOB:
U3y4eHHE U OMNHCaHHE (PU3UYECKHX CBOICTB BEIIECTB; O3HAKOMIICHHE C

131 (U3MYECKUMU W XUMHUYECKUMU SIBJICHHUSMH; OIBITHI, HILTIOCTPUPYIOLIUE
NPU3HAKU IPOTEKAHUSI XUMUYECKUX PEaKIUil

13.2 U3y4eHue CocoOOB pa3/elieHus: cMecei
MOJIydYeHHE KHUCIOPOJa M HU3Y4YeHHE €ro CBOICTB; MOJydYE€HHE BOAOpOJA H

13.3 U3y4eHHE ero CBOMCTB; MOJYYCHHE YIJIEKHCIOTO ra3a M H3y4eHHE ero
CBOWCTB; MOJy4YeHHE aMMHUaKa U U3YUYEHHUE ero CBOKCTB

13.4 HPUTOTOBJICHHE  PACTBOPOB ¢ omnpeAenéHHONM  MaccoBo  jonei
pacTBOPEHHOTO BEIIECTBA

135 pPUMEHEHHE HHIUKATOPOB (JaKMyca, METWJIOPaHXa H (I)eHOJ'I(I):l:aJ'IeI/IHa)
JUISL OTIPEJICJICHHS XapaKTepa CPeibl B PACTBOPAX KUCIOT U MIEI0Yei

13.6 WCCIIETOBAHUE M OINHCAHUE CBOWCTB HEOPTaHWYECKHX BEIIECTB Pa3IMYHBIX
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KJIACCOB; M3y4EHUE B3aUMOJCHUCTBUSA KHUCIOT C METAUIaMHU, OKCHIAMHU
METaJJIOB, PACTBOPUMBIMH U HEPACTBOPUMBIMU OCHOBAaHUSMH, COJISIMU;
IIOJIyY€HUE HEPACTBOPUMBIX OCHOBAHMM; BBITECHEHHE OJHOIO MeTaja
IPpYyrMM M3 pacTBOpa COJIM; HUCCIeJOBaHHE aM(pOTEPHBIX CBOWCTB
TUAPOKCUIOB ATIOMUHUS M LIMHKA

13.7

pelieHne HSKCIepPUMEHTANBHBIX 3afad 1o TemMaM: «OCHOBHBIE KJIACChI
HEOPraHWYECKUX COCIUHEHUN»; «DJIEKTPOJUTHYECKAsT JIUCCOIUALIUS;
«BaxxneHiine HeMeTauIbl U UX COCAUHECHUN»; «BaKHeHIe MeTalllIbl U X
COCIUHCHHUS

13.8

XUMUYECKHE DKCIIEPUMEHTHI, HUTIOCTPUPYIOMINE TPU3HAKU TPOTEKAHUS
peaxmuii MOHHOTO 0OMEHa; Ka4eCTBEHHBIE PEaKIUK Ha MPUCYTCTBYIOIINE B
BOJIHBIX PacTBOpax MOHBI: XJOPUJI-, OPOMUI-, HOTUA-, CynbdaT-, ¢hocdar-,
KapOOHAT-, CWJIMKAT-aHUOHBI, THIPOKCUA-UOHBI, KAaTHOHBI aMMOHW,
MarHusi, KaiblMs, aJlOMUHUs, keneza (2+) u kenesa (3+), meau (2+),
IUHKA

14 YmMmenue:

MPENCTaBIATh  pe3yiabTaThl  JKCIEpUMEHTa B (GopMe  BBIBOJIOB,

141 J0Ka3aTeNbCcTB, TIpaukoB W TaOMMI] M BBIABIATH AMIUPUUYECKUE

3aKOHOMEPHOCTH

YCTaHaBJIMBATb CBA3UM MCXKAY pCalbHO Ha6J'IIOJIaeMI)IMI/I XUMHNYECKUMHU

14.2 ABJICHUSIMU M TIPOLIECCAMH, MPOUCXOIAIIMMU B MAKpPO- W MHUKPOMHPE,

00BSACHATH IPUYMHBI MHOTO00Opa3Hsl BEIECTB

9. HNEPEYEHD 9JIEMEHTOB COJAEPKAHMUSA, ITIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE 11O XUMHWHU

Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 [TepBoHayanbHbIE XUMUYECKUE TTOHATHS

1.1 UucTteie BemecTBa 1 cMecH. CriocoObl pa3/ielieHUus CMece

19 ATOMBI U MOJIEKYJIbI. XUMHYECKHE JIEeMEHThl. CUMBOJIBI XMMUYECKUX HJIEMEHTOB.
[IpocThlie U coXXHBIE BEUIECTBA.

13 Xumnueckas (opmyna. BalleHTHOCTH aTOMOB XUMHUYECKHX 3jeMeHTOB. CTereHb
OKHCJICHUS
3aK0OH IIOCTOSIHCTBAa cocTaBa BemecTB. OTHocuUTeNnbHas aTOMHas  Macca.

1.4 OtHocuTenbHas MOJIEKyJsipHass Macca. MaccoBas 10 XMMHYECKOTO 3JIEMEHTa B
COEIUHEHHUH

15 KomuuecTtBo BemectBa. Monb. MousipHas Macca. MouispHbIE  00bEM  Ta30B.
B3anMocBs3b KOJIMYECTBA, MAaCChl M YUCIA CTPYKTYPHBIX €IMHULL BEIIECTBA

16 du3MYeCcKre U XUMHUYECKUE SABJICHUA. XUMHUYECKas peakius U e€ NpU3HaKu. 3aKOH
COXPAaHEHUsI MACChl BEIIECTB. XUMUYECKHUE YPABHEHUS

2 [lepuonnueckuii 3akoH u Ilepuoanueckas cucreMa xumudeckux snemeHToB /1.

MenpeneeBa. CTpoeHue aToMOB
[lepuonnueckuii 3akoH. Ilepuomuueckas cucrema XUMHUYECKHX dnemMeHTOB JI.H.

2.1 MenneneeBa. Ilepuonpl u rpynmnbl. PU3HYECKHH CMBICT IOPSAKOBOIO HOMEpA,
HOMEPOB MEPUOJIA U TPYIIIBI DJIEMEHTA
Crpoenue atomoB. CoctaB aTtoMHbIX sjaep. M3oromsl. Dnekrponsl. CtpoeHue

2.2 ANIEKTPOHHBIX 000JI0YEK aTOMOB TepBbIX 20 XUMUYECKUX dieMeHToB [lepuoanueckoit

cuctemsl JI.11. MeHnaeneera

58




2.3

33KOHOMepHOCTI/I B H3MCHCHMH CBOMCTIB XHMHUUYECKHX D3JICMCHTOB IMEPBLIX TpéX
epruoaos, KaJiys, KaJIbIIA (pam/lyca aTOMOB, QJICKTPOOTPULATCIILHOCTH,
METAJNIMYCCKUX N HEMCTAJIIMYCCKHUX CBOI\/'ICTB) n ux COG,Z[I/IHGHI/Iﬁ B COOTBCTCTBHU C
ITOJIOXKCHHUEM 3JICMCHTOB B HepI/IOI[I/I‘-I€CKOI>'I CUCTCMC U CTPOCHUCM HUX ATOMOB

Ctpoenue BemecTa

3.1

Xumuueckass  cBsa3b.  KoBaneHTHas — (MOJjsipHass W HEMOJIIpPHAs)  CBS3b.
DNEeKTPOOTPULIATEIILHOCTh XUMHUUECKHUX 3JIeMEHTOB. MoHHas CcBsA3b. MeTtaimuyeckas
CBSI3b

3.2

Tunel KPUCTALTUYECKUX PEHIETOK (aTOMHAs, MOHHAS, METAJNINYECKast), 3aBUCUMOCTh
CBOWCTB BEIIECTBA OT TUIIA KPUCTAJUIMYECKOM PEIIETKU U BUJ1a XUMUYECKOU CBS3U

Baxwuelimne mnpeacTaBUTENM HEOPraHWYECKUX BemIecTB. HeMmeraiwibl M uX
coeauHeHus. MeTayuibl U UX COeUHEHUS

4.1

Knaccupukamuss W HOMEHKJIATypa HEOPTaHMYECKWX  COCIMHEHHHA: OKCHIOB
(coneoOpa3yromiue: OCHOBHBIE, KHUCIOTHBIC, aM(OTEpHBIE) W HECOJIeoO0pa3yroIIue;
OCHOBaHMH (IIENOYN W HEPACTBOPUMBIE OCHOBAHUS); KUCIOT (KUCIOPOJICOepIKAIIIE
1 OECKHCIOPOAHbIE, OJJHOOCHOBHBIE U MHOTOOCHOBHBIE); COJIEH (CpEeTHUX U KHUCIIBIX)

4.2

dusnyeckue W XHUMHUYECKHE CBOKMCTBA MPOCTHIX BEIIECTB-HEMETAIIOB: BOOPO/A,
XJI0pa, KUCIOPO/1a, cepbl, a30Ta, hochopa, yriaepoaa, KpeMHHUsI

4.3

®u3nuecKkue U XMMHYECKHE CBOWCTBA MPOCTBIX BEUIECTB-METAIIOB: JIMTUS, HATPUS,
KaJIWs, MarHus W KajJblWs, aJIOMHMHMS, JKele3d. OJIEKTPOXHUMHYECKUH pPsif
HaIpsHKEHUH METaJUIOB

4.4

®u3nyecKue MU XHUMHUYECKHE CBOWCTBA BOJOPOJHBIX COCIMHEHUN HEMETAJUIOB:
XJIOPOBOJIOPO/IA, CEPOBOJIOPOIa, aMMHAKA

4.5

dusndeckrue U XMMHUYECKHE CBOMCTBa okcuaoB HemeTaiwioB: cepsl (1V, V1), azora(ll,
IV, V), docdopa(lll, V), yrmepoma(ll, 1V), xpemuusa(lV). IlonyucHre OKCHIOB
HEMETaJJIOB

4.6

Xumudeckue cBoiictBa okcuaoB: MetaioB |A—IIIA rpynn, nwmaka, memu(ll) wu
xemnesa(ll, 11). TTonyueHre OKCHIOB METAILJIOB

4.7

XUMUYECKHE CBOMCTBA OCHOBaHMHA W aM(OTEpPHBIX THUIPOKCUIOB (HAa IpUMEpe
TUAPOKCUIOB aTIOMUHUSA, XKele3a, IUHKa). llomydenne ocHoBaHUM U aM(OTEpPHBIX
TUAPOKCUIOB

4.8

OO0mue XUMHUYECKHE CBOMCTBAa KHCIOT: XJIOPOBOJOPOJHOHM, CEpOBOJOPOIHOM,
CEPHHUCTOM, CEpHOH, a30THOM, ¢ocPopHOH, KpeMHHUEBOW, yrojapHOH. Ocobbie
XMMHUYECKHE CBOWCTBA KOHILIEHTPUPOBAHHON CEpPHON M a30THOU kucioT. [lomydyenue
KHCIIOT

4.9

OO61ue xuMuYecKue cBoicTBa cpeHux coseil. [lonyuenue coneit

4.10

HonyquHe, CO6I/IpaHI/Ie, paciio3HaBaHHUC BOJ0OpoOJa, Kucjioponaa, aMMUakKa,
YIJICKUCIIOIO I'a3a B J'Ia60paTOpI/II/I

411

HonyquI/Ie aMMMakKa, CCpHOfI U a30THOH KHUCIIOT B MMPOMBIIIJIICHHOCTH. O6H_II/IC
CITOCOOBI IMOJIYYCHHA MCTAJIJIOB

4.12

I'eneTnueckas CBA3b MCKAY KIIaCCaMH HCOPIraHUYICCKUX COCIUHEHUI

XHUMUYECKHUE pCaKknuunun

5.1

KJ'IaCCI/I(I)I/IKaI_[I/IH XUMHWUYCCKHUX peaKI_II/Iﬁ M0 pPAa3jiIdYHbIM IIPpHU3HAKAM: 110 YUCIIY U
COCTaBy YUaCTBYIOLIMX B pC€aKIUU BCUICCTB, 110 TCINIOBOMY S(I)(beKTy, 10O U3MCHCHHIO
CTEIIEHEW OKHMCICHUS XUMHUYECKHUX 3JIEMEHTOB

5.2

TennoBoit >pPeKkT XUMUYECKOH peaknuu, TEPMOXUMHUYECKUE ypaBHEHHS. DK30- U
SHAOTEPMHUUECKUE PEAKIMU. TEpPMOXUMHYECKUE YPAaBHEHUS
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5.3

OKMCIUTEIIFHOBOCCTAHOBUTEIIbHEIE pCaKkuuu. OKHUCIIUTEIM W BOCCTAaHOBUTEIMN.
IIponeccsl OKHCIICHUS u BOCCTaHOBJICHMUS. ONEeKTPOHHBIN OanaHc
OKHUCJIUTEIbHOBOCCTAHOBUTEIBHON PEAKLIMU

5.4

Teopust ANEKTPOIUTUYECKON auccoruanuu. KaruoHbl, aHUOHBL. DJNEKTPOJUTH U
HEIIeKTPOoJIUThl. CUITbHBIC U clTa0bIe AIEKTPOJIMTHI. CTENeHb TUCCOIAIIN

5.5

Peakuuu monHoro oOMeHa. YcioBus IPOTEKaHUs peakuii HOHHOr0 0OMeHa, IOJIHbIE
1 COKpalIEHHbIE HOHHBIE YPABHEHUS PEAKIINI

XHMHUS M OKpYKarolas cpena

6.1

BemectBa u Marepuansl B NOBCEJIHEBHOM JKM3HM 4YeloBeKka. besomacHoe
WCIIOJIb30BAHME BEIIECTB U XMMHUYECKUX peakuuil B jaboparopuu u ObiTy. IlepBas
IIOMOIIIb TP XUMHUYCCKUX OXKOrax M OTPABJIICHUAX

6.2

XUMHYECKOE 3arpsi3HEHUE OKpy’Karolel cpenbl (KUCIOTHBIE JIOKIH, 3arpsi3HEHUE
MOYBBI, BO3AyXa U BOJOEMOB), CIOCOOBI ero npenorBpauieHust IlpeaenvHas
nomyctumas — koHueHtpanus BemiectB  (IIJIK). Posnp xumum B pemieHuun
9KOJIOTUYECKHUX MpoOsieM. YCcuieHne napHukoBoro 3¢ dexra, pa3pyiieHue 030HOBOTO
ciost

6.3

[Ipumenenue cepsl, a30Ta, pocopa, yriepona, KpeMHHUSI U UX COETUHEHHI B OBITY,
MEIUIIMHE, MPOMBIIUIEHHOCTH M CEIbCKOM Xo3diicTBe. llpuMeHeHue meTtannoB u
CIUIaBOB (CTajb, YYT'yH, JIOPATIOMUHUN, OpOH3a) B OBITY M MPOMBIIIJIEHHOCTH HX
coemuHeHUi. [loHSATHE O KOPPO3WMM METAIOB, OCHOBHBIEC CIIOCOOBI 3aIIUTHl MX OT
KOPpPO3UH

6.4

[IpupoaHbIe UCTOYHUKH YTIIEBOJAOPOIOB (YroJib, IPUPOIHBIN a3, HEPTH), MPOTYKThI
ux nepepadboTku (OEH3WH), KX POJIb B OBITY M TIPOMBIIIICHHOCTH

6.5

[lepBoHauanbHble MOHATHS 00 OpPraHMYECKHX BEIIECTBAX KAaK O COEAMHEHUSX
yriaepoaa (MeTaH, 3TaH, 3TUJIEH, alleTWIEH, 3TaHOJI, TJUIEPUH, YKCYCHas KHUCJIOTa).
[TonsiTne 0 OMOJIOTHYECKH Ba)KHBIX BEIIECTBaX: >KMpaX, OelKax, yrieBoJax — M HUX
POJIM B )KM3HH YeIOBEKa

Pacuétrr:

7.1

1o popMynaM XUMUYECKUX COEUHEHUN

7.2

Macchl (MaccoBOM) 10JIM PACTBOPEHHOTO BEIIECTBA B paCTBOPE

7.3

10 XUMHUYECKUM YpaBHCHUAM
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10.  YYEBHO-METOAMYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

1. Xumus. Iabpuensu O.C. u ap. 8 kinacc. YriayOaeHHbIH ypOBEHb.

2. Xumus. 'abpuensn O.C. u ap. 9 knacc. YriayOlneHHbIH ypOBEHb.

METOANYECKHUE MATEPUAJIBI VIS YUUTEJIA

1. CucreMa OICHKH JIOCTH)KCHUH TIAHUPYEMBIX MPEMETHBIX PE3YJIbTATOB OCBOCHUS
yaeOHoro npeaMera «Xumus». CpenHee odmiee 00pa3oBaHue : METOINICCKUE
pexomenganuu / H. A. 3arpannunas, A. C. I'opogenckas. — M.: ®I'BHY «Muctutyt
COJIep’KaHus U METOJ0B 00yueHus», 2024. — 80 c.: un

2. Xwumus. Peanuzarus tpedoBanuiit ®I'OC cpeanero oOriero oopa3oBaHus :
MeTtoaudeckoe nocooue ais yuurens / [A. A. Kaepuna, M. I'. CHactuna] ; Hayd. pen.
H. B. Cupuzenkosa ; nox pea. A.A. Kasepunoil. — M. : ®I'BHY «MHctuTyT cTparerun
pa3BuTus oobpazoBanus», 2023. — 100 c.: u.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETHU

NUHTEPHET

1.bubmuoreka ITOK https://m.edsoo.ru/

2.https://infourok.ru

3.https://videouroki.net/

4 MeTtoauuka ISl yIUTEIs.

https://vk.com/teacher_s book?2

5.IToaroroBka k BITP: https://skills4u.ru/

6.100ballnik.com —ET'D, BIIP 2025

7. .MnarepaxtusHas matdopma Skysmart Kimace:https://edu.skysmart.ru

8.«Kmnaccy — mudpoBoit 00pa3oBaTeNbHBIA PECYPC AJIS MKOJILHUKOB, CTY/ICHTOB,

yauTenei u poaureneii:https://www.yaklass.ru
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