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INOACHUTEJIbBHAS 3AIINCKA

[IporpaMMa 1m0 XUMHHM OCHOBHOTO o00IIero ooOpa3oBaHus (yriryOJEHHBIH YpPOBEHB)
COCTaBJieHa Ha OCHOBE TpeOOBaHMI K pe3yjbTaTaM OCBOEHHS OCHOBHOI 00pazoBaTeNbHOMN
mporpaMmMbl  OCHOBHOTO o0miero oOpaszoBanms, mnpeacraBieHHblx B @I'OC OO0, c yderom
denepanpHON paboueit mporpaMMbl BOCITUTAHHUS.

ITporpaMma no xumuu pa3zpaboTaHa C LEJIbI0 OKA3aHUS METOAUYECKON ITOMOIIYU YUUTEIIO0
B CO31aHUU paboyel MporpaMMel 10 y4eOHOMY MTPEIMETY.

[IporpaMmma mo xumuM Ja€T MpeACTaBICHUE O ILENAX, OoO0med cTparternu OOydeHus,
BOCIIUTAaHUSI W pa3BUTHS OOYy4alOMIMXCS CPEACTBAaMU y4eOHOro TMpeaMeTa, ONpeaessieT
00s3aTeNbHOE IIPEIMETHOE COJEPIKAHUE, €r0 CTPYKTYpY IO pas3zesiaM U TeMaM, paclpeacieHue
Mo KjaccaM, pPEKOMEHJYyEeMYyI IIOCIEJI0BAaTEIbHOCTh HU3YYEHUS XUMHH C  Y4E€TOM
MEXIMPEAMETHBIX M BHYTPHUIIPEAMETHBIX CBsI3€H, JIOTUKM Y4eOHOTO MpoIecca, BO3PACTHBIX
0COOCHHOCTEH oOyJarommxcs. B mporpamMme Mo XMMHM YYUTHIBAIOTCS BO3MOXKHOCTH YI€OHOTO
npeaMera B peain3alud TpeOOBaHMN K IUIAHUPYEMBIM JIMYHOCTHBIM, METalpeAMETHBIM U
IpeIMETHBIM pe3ylbTaTaM oOyueHuss U B (OPMUPOBAHMM OCHOBHBIX BHJOB Yy4eOHO-
MO3HABATENILHON 1eATEIbHOCTH 00YUYaIOLIErocs 0 OCBOCHUIO YUeOHOTO COIePIKAHMUS.

W3ydyeHne XMMHMHM Ha YPOBHE OCHOBHOIO 0OILIEro oOpa3oBaHMsI OpPUEHTUPOBAHO Ha
OOMIEKYIbTYpHYIO ~ TOJATOTOBKY, HEOOXOAMMYIO JUISI  BBIPAOOTKHM  MHPOBO33PEHUYECKUX
OPUEHTHUPOB, PA3BUTH HHTEIEKTYaJbHBIX CIHOCOOHOCTE M MHTEpecoB OOydaromuxcs, Ha
MPOJOHKeHHE 00yUeHHUs Ha YPOBHE CpeIHEro 001ero oopa3oBaHusl.

3HaHME XUMUH CIIY’)KUT OCHOBOH 11 (pOpMHPOBAHUS MUPOBO33pEHUS 00y4aroLEerocs, ero
NPECTaBICHUN O MAaTePUAILHOM €IMHCTBE MUPA, BAXKHYIO POJIb HTPAIOT (POPMHUPYEMBIE XUMHUECH
MPEJICTaBJICHUSI O TIPEBPAIICHUSX YHEPTHH U BEUIECTB B MPUPOJIE, O MYTAX PEIICHUS I00ATbHBIX

npobieM  yCTOWYMBOIO  pa3sBUTHS ~ 4YEJIOBEYECTBA  —  CBHIPbEBOM,  HHEPreTHYECKOM,
IPOJOBOJILCTBEHHOM  MpoOieM, MpoOJeMbl  SKOJOTMYECKOW  0e30MmacHOCTH, IpobiieM
3/IpaBOOXPAHECHHUS.

N3ydenune xumun:

CHOCOOCTBYeT peau3alii BO3MOXHOCTeM M camMopa3BUTHS U (OpMHUPOBaHUS
KYJBTYpPBI JINYHOCTH 00yUarOMIMXCsl, X 001Iel 1 PyHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBILUICHNUS U TBOPUECKUX CIIOCOOHOCTEN 00yJarommxcs,
HaBBIKOB  HMX  CaMOCTOSITENIbHOM  y4eOHOM  J1eATeNbHOCTH, OKCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KHM3HM, TaK M B
npodecCHOHATBHOMN J1eTeTbHOCTH;

3HAKOMHUT CO clielu(UKON HAyYHOTO MBIIIJICHUS, 3aKJIaIbIBA€T OCHOBBI IIPEICTABICHUN O
€MHCTBE MPUPOJBI U YEJIOBEKa, SBJSETCS KIIOYEBBIM 3TAalloM B (POPMUPOBAHUU €CTECTBEHHO-
HAY4YHOH rpaMOTHOCTH O00YyYaroIuXcs;

CHocoOCTBYeT (OPMUPOBAHHIO IIEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO-HAyYHBIM
3HAHUSAM, K MPHUPOJAE, K 4YEIOBEKY, BHOCHT CBOM BKJIaJ B 3KOJOTHYeckoe oOpa3oBaHUE
oOydJaronuxcs.

JlaHHble HampaBieHHs B OOYYEHHMH XMMHU 0oOecredrBaroTCsi creun(ukoil coieprkaHus
peaMeTa, KOTOPBIM SIBIETCS NEAArorn4ecky aJalTUPOBAHHBIM OTPAaXXEHUEM OIPEIEICHHOTO
JTana pa3BUTHS XUMHH.

VYriyOnéHHbI Kypec XMMHHM OCHOBHOTO OOIIero 00pa3oBaHMsI OpUEHTHPOBAH HA OCBOEHHUE
00yYaroIKUMHUCS CUCTEMbI MEPBOHAYAIBHBIX MOHATHA XMMHH, OCHOB HEOPTaHWYECKOH XUMHH,



OCHOBOIOJIATalOINX MPEICTaBICHUA OOIIe XUMHUM U OTAEIbHBIX 3HAYUMBIX TOHSATHUI
OPraHUYEeCKON XUMHH.

CrpykTypa conepkaHHs MPOrpaMMbl 110 XUMHH C(HOPMHPOBaHA HAa OCHOBE CHCTEMHOTO
nonxona k e€ mzydenuro. CojepaHue CKIQAbIBACTCS U3 CHUCTEMbl MOHATUH O XUMHUYECKOM
9JIEeMEHTE W BEUIECTBE M CHCTEMbl MOHATUH O XHUMHUYecKoW peakuuu. OOe 3TH CUCTEMbI
OpPraHU30BaHbI 110 MPUHIIMITY MTOCIEI0BATEIBLHOIO PA3BUTHS 3HAHUH HA OCHOBE TEOPETUUYECKHUX
IIPEJICTaBICHUM Pa3HOTO YPOBHS:

ATOMHO-MOJIEKYJISIPHON TEOPUHU KaK OCHOBBHI BCETO €CTECTBO3HAHUS;

ITepunonnueckoro 3akona /.M. MeneneeBa kak OCHOBHOI'O 3aKOHA XUMUU;

YUEHHSI O CTPOSHHH aTOMa M XMMHUYECKOH CBSI3H;

NpeCTaBICHUN 00 JIEKTPOTUTHUECKON AUCCOLUAIMH BEIIECTB B PACTBOPAX;

0 XMMHUYECKOW KMHETUKE U TePMOJIUHAMUKE.

B ocHOBY TeopeTHUeCKMX 3HAaHUN TOJNOKEHBI SMIIMPUYECKHU IMOJYYCHHbIE (DaKTHI.
Teopernueckne 3HAHHWS Pa3BUBAIOTCS IIOCIENOBATEIBHO OT OJHOTO YPOBHSA K JIPYyromMy M
00eCTIeYnBarOT 00YJaIOIUMCS BO3MOKHOCTh OOBSICHSTH U TPOrHO3UPOBATh CBOMCTBA, CTPOCHUE
¥ 00J1aCTH MPAKTHYECKOTO IPUMEHEHHUSI U3y4aeMbIX BEIECTB.

OcBoeHue cofiepKaHus MPOrpaMMbl 110 XUMHUU IIPOUCXOIUT C UCTIOIb30BAaHUEM 3HAHUN U3
paHee M3y4YCHHBIX YYEOHBIX MPEAMETOB: OKPYKAIOUIMA MHUp, OHOJOTHs, (HU3MKA, MAaTEeMaTHKa,
reorpadusi, TEXHOJIOTHUS, UCTOPHSL.

[Iporpamma ocHOBHOro oOmmIero o6OpazoBaHuss MO XUMUU (YTIIyONEHHBIA YpPOBEHbD)
OpUEHTHUpPOBaHA Ha cOXpaHeHUE (PyHIAMEHTAILHOTO XapakTepa o00pa3oBaHUsl, CHEHUPHUKU
yuyeOHOTrO TmpeaMera M OOecrledeHWe YCHEeIHOro OOy4YeHHs Ha CIEAYIONIEM YpPOBHE
oOpazoBanus. B mporpaMmMe mO XUMHM peaqM3yeTcsl pa3BHBAIOMIAs M IMPAKTHYECKas
HalpaBJIeHHOCTh OOy4YeHUs XUMHUH, TuddepeHuanns o0ydeHus, BKIOYarouas npouibHyo
HOJArOTOBKY OOydaroUmMXcsi M TOCIEIYIOIIee CaMOOIpeesieHue B BBIOOpPE HampaBiIeHUsS
0o0yudeHus B MpO(UIBHBIX KiIaccax.

VYriny6néHHoe M3y4eHHE XUMHUHU CIIOCOOCTBYET peald3aluu 3a7ad npodeccruoHambHOM
OpUEHTAIlMM W HANpaBJIEHO Ha TMPEJOCTAaBICHUE BO3MOKHOCTU KaXJOMy O0O0ydarolemMycs
IPOSIBUTh CBOM HMHTEJUIEKTYalbHblE M TBOPYECKHE CIOCOOHOCTM NpPU H3YyYEHHHM Y4eOHOro
npeaMera, HEOOXOAMMbIE Ul TPOAOJDKEHUs o00pa3oBaHUS M JajbHEHIIeld TpyAoBOM
JeSITEIbHOCTH.

[Tporpamma no xumuu (yriyOna€HHBIM YpOBEHb) NMpelHa3HaueHa JJIs UCIOJIb30BaHUS B
0o0pa30oBaTeNbHBIX  OpPraHU3alMAX, pPeATM3YIOUMX HporpaMMmbsl  auddepeHnnpoBaHHOTO
(yrnmyOnénHoro, npodMIbHOIO) H3y4YEHHUS OTAEIbHBIX Y4YEOHbIX NPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHMs.

Ob6pa3zoBarenbHble PYHKIIUN XUMHH, U3y4aeMON Ha YriyO0JIEHHOM YpOBHE, PEaTU3yIOTCs B
nporecce (OPMHPOBAHUS 3HAHUM OCHOB XMMMYECKOH HAyKH KakK OO0JIaCTHM COBPEMEHHOIO
€CTECTBO3HAHUS, OOJIACTH MPAKTUYECKON JIEATEILHOCTH YEIOBEKAa M OJHOTO W3 KOMIIOHEHTOB
MHPOBOW KYJIBTYphl. 3amada y4eOHOrO TIpeAMeTa COCTOMT B (POPMHUPOBAHWUU CHCTEMBI
XUMHUYECKHX 3HAHUM — BaXHEUIIMX (PaKTOB, MOHATUH, 3aKOHOB M TEOPETHUECKUX IOJIOKEHUH,
JOCTYIHBIX 0000OLIEHUH MHMPOBO33PEHUECKOr0 XapakTepa, S3bIKa HayKH, B TNPHOOIIEHUH K
HAYYHBIM METOJaM TIO3HaHUS MPH U3YYCHHUH BEIIECTB U XUMHUECKUX peakiuii, (GOpMUPOBAHUH
¥ Pa3BUTHUH MO3HABATEIHHBIX YMEHUH M CIIOCOOOB NEATETHFHOCTH W UX MPUMEHEHHUU B y4eOHO-
MIO3HABATEJLHOM U yueOHO-MCCIIEI0BATENIBCKOM J1eATeIbHOCTH, OCBOEHUH MpaBUJl OE€3011aCHOTO
0OpalIeHus C BeIECTBAMU B TIOBCEIHEBHON KHU3HH.



[lenn w3yueHHss XUMHUM OTpa)XkaloT HANpPABJIEHHOCTb OOY4YEHUS Ha pa3BUTHE U
caMOpa3BHUTHE JTHYHOCTH, POPMUPOBAHUE €€ HHTEIUICKTA U O0IIEeH KyIbTYPHI.

N3ydyeHne XMMHUM HallpaBJIEHO HA JOCTUKEHUE CIEAYIOLINX LEICH:

(GopMHpOBaHNE HMHTEJIEKTYalbHO PA3BUTOM JMYHOCTH, FOTOBOM K CamM0OOOpa30BaHMIO,
COTPYAHUYECTBY, CaMOCTOATEIBHOMY IPHHITHIO DELIEHHWH, CIOCOOHOM ajanTupoBaThes K
OBICTPO MEHSIOLIUMCS YCIIOBUSAM XKHU3HU;

¢dbopMHpOBaHHE CHUCTEMBl XMMHUYECKHX 3HAHMHA KaK KOMIIOHEHTA €CTECTBEHHO-HAyYHOMH
KapTHHbl MUpPA, KaK OCHOBBI JUIsl MOHMMAHUS XUMHYECKOH CTOPOHBI SIBIEHUI OKpYXaroIlero
MHpa, OCBOECHUE s3bIKA HAYKH;

npruoOuieHne o0yJarmuxcs K caMOCTOSTEIbHOM MO3HABATEILHON M MCCIIE0BATEIbCKOM
NEeSITeIbHOCTH, K HAyYHBIM METOJaM TIO3HaHMs, (HOPMUPOBAHHE MOTHUBALMM M Pa3BUTHE
CHOCOOHOCTEH K U3Y4YEHUIO XUMUH;

dopmupoBaHue o0mell QyHKIMOHAIBHOW M €CTECTBEHHO-HAyYHON I'PaMOTHOCTH, B TOM
yyuclle YMEHUI OOBSCHATh U OLICHUBATh SIBICHUS OKPY’KAIOLIEro MHUpPA, MCIONb3ys 3HAHUS U
OMBIT, TIOJNYYEHHBIE TPH H3YYCHUH XUMHH, NPUMEHATh HX MPH pemeHud npobieM B
HOBCEHEBHOM KU3HU U TPYIOBOM 1EATEIIbHOCTH;

pa3BuTHE y OOy4arolMXCs HHTEepeca K HM3YyYEHUI0 XUMHM U cdepaMm JesTeIbHOCTH,
CBSI3aHHBIM C XHMMHEH, MOTHBAIMs K OCO3HAHHOMY BBIOOPY COOTBETCTBYIOLIETO MPOGWIS U
HAIPaBJIEHHOCTHU JaJIbHENUIIEr0 00yUEeHMS;

OCO3HaHHE IEHHOCTH XMMHUYECKMX 3HAaHMH B JKM3HM 4YeJIOBEKa, IOBBIIICHUE YPOBHS
9KOJIOTUYECKOIN KyNIbTyphl, HENpPUITHE JEHCTBHM, MPUHOCAIIMX Bpel OKpYXKarolled cpene u
370pOBBIO JIIOCH;

puoOpeTeHne O0y4YarOUIMMUCS OIbITa CaMOIIO3HAHHUS, KIIIOYEBBIX HABBIKOB (KIIIOUEBBIX
KOMIIETEHIIHI ), HEOOXOAMMBIX JJIs1 pa3IMYHBIX BUOB JAEATEIbHOCTH.

Ha yrny6nénnoe nsydyenue yueOHoro npenmera «Xumus» orsoautcs no 102 yaca B 8 u 9
Kyaccax (3 gaca B Hezento), Bcero 204 yaca 3a 1Ba rojia 00y4deHusl.



COJEPKXAHUE OBYUYEHUA

8 KVIACC

IlepBoHauya/ibHbIe XMMHYECKHE TOHATHUSA

XuMus — BakHasi 00JIaCTh €CTECTBO3HAHUSA W MPAKTHUUYECKOHM NEATEIbHOCTH YEJIOBEKA.
[Ipenmer xumun. Pombp XumMum B KH3HM UenoBeka. Kparkue cBeneHHss 00 HCTOpUHU
BO3HUKHOBEHUS M Pa3BUTHA XMMHH. XUMUS B cucTeMe HayK. Tena u BeuectBa. duznueckue u
XMMUYECKHE CBOMCTBA BEIECTB. Arperarble COCTOsIHUSA BellecTB. [IoHsATHE O TEOpEeTHYECKUX U
SMIIMPUYECKUX METOJAaX IO3HAHUS B E€CTECTBEHHBIX Haykax. IIpeacTaBieHuss O HaydHOM
MO3HAHUU Ha SMIIUPUYECKOM ypOBHE: HAOIIOACHNE, H3MEPEHHE, IKCIIEPUMEHT, MOJICIIMPOBAHHE,
BbluncieHue. IlpencraBiaeHuss 0 HaydHOM IIO3HAHMM HAa TEOPETHYECKOM YpPOBHE: HAayYHbIE
dakThl, mpobiieMa, TUIOTe3a, TEOPHUs, 3aKOH.

SA3b1k xuMuu. VICTOYHUKY XUMHYECKON HHOpMAIIHH.

[Tonstne o Meromax paboOTHl ¢ XMMUYECKMMHU BemiectBamu. OOOpynoBaHHE HIKOJIBHOMN
XUMHUYeCKoH aboparopun. [IpaBuia 6e3omacHoro oOpaiieHus ¢ BEIIECTBAMU U JaOOPaTOPHBIM
o0opynoBaHuEM.

Yucteie BemiectBa U cMmecH. [IpupoanHbie cMecu: BO3AyX, NPUPOAHBIA Tra3, HEQTH,
MPUPOJIHBIE BOJbI, TOPHBIE TOPOABI U MHUHEpabl. [IOHATHE O TOMOTEHHBIX M TETEPOrCHHBIX
cmecsx. CriocoOsl pa3enienus cmecei. O4rcTKa BEIIecTs.

BemectBa M XuUMUYECKHME pPEAKUUU. ATOMBI M MOJIEKYJbl. XHWMHUYECKHE SJIEMEHTHI.
CuMBOJIBI XUMUYECKUX 3J€MEHTOB. IIpocThie u crnoxkHble BemiecTBa. MeTamibl 1 HEMETAILIbI.
BemecTBa MOJIEKYIIPHOTO U HEMOJIEKYIISIPHOTO CTPOCHHUS.

Xumuueckass Qopmyrna. BaneHTHOCTP aTOMOB XMMHMYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BemlecTB. OnpeneneHHe BaJIEHTHOCTH JJIEMEHTOB 10  (opmyliam
OMHApHBIX COEJUHEHUH M cocTaBlieHHe (GOpMysl OMHAPHBIX COEIMHEHMH M0 BaJCHTHOCTU
aneMeHToB. OTHOCUTENbHAsA aTroMHasi Macca. OTHOCUTENbHAs MOJIEKYJsipHast Macca. MaccoBast
JI0JIs XUMHYECKOT0 3JIeMeHTa B coequHennn. Haxoxnenue npocreiimeil ¢popMyiibl BellecTBa 1o
MacCOBBIM JIOJISIM 3JIEMEHTOB.

KonuuectBo BemectBa. Moisb. MomnsipHast macca. B3auMocBsi3b KOJIMYECTBA, MacChl U
yHclla CTPYKTYPHBIX €IMHHUIl BellecTBa. Pacuersl mo ¢opMylaM XUMHUYECKHX COEAMHEHUU.
MonspHas Macca cMecH BellecTB. MousbHast A0JS XMMHYECKOIO 3JIEMEHTa B COEAMHEHMHU.
Haxosxnenue npocreiiiieit popMyIibl BEIeCTBa IO MOJIBHBIM JI0JISIM 3JIEMEHTOB.

®u3nueckue U XUMHYECKHUE SBJICHMS. XMMHUUYECKas peaklus U €€ MPU3HAKHU. Y CIOBHS
MPOTEKAHUsI XUMUYECKUX PeaKlMii. 3aKOH COXPAHEHHSI MACChl BEIIECTB. ATOMHO-MOJIEKYJIsSipHast
teopuss. JKuszHp u gnedarensHOocTh M.B. JlomoHOcoBa. Xwnmuueckue ypaBHEHHsS. THIIBI
XUMHYECKHX peakuui (COeIuHEHHs, pas3loKeHMs, 3aMmelleHus, oOmeHa). Pacuersl 1o
XUMUYECKUM YPaBHEHUSIM.

OKCHEpUMEHTAILHOE U3yUEHHUE BEILIECTB U SIBJICHUNA. 3HAKOMCTBO C XUMUYECKON MTOCYAOH,
¢ mpaBwiamMu paboTel B Jaboparopuu U MpHeMaMH oOOpaulleHuss ¢ J1abopaTOpHBIM
o0opynoBanueM. M3ydyenwe u omnucaHue (U3MUECKUX CBONCTB 00pa3loB HEOPraHHMUECKHUX
BEIIECTB — METAIIJIOB M HeMeTauioB. Habmronenne pusndeckux (TuiaBieHne BOCKa, TasHUE JIbJIA,
pacTupaHue caxapa B CTYNKe, KHTIEHUE M KOHJIEHCAIIHs BOJbI) U XUMHUUYECKUX (TOPEHHUE CBEUH,
IIPOKAJIMBaHUE METHOM MPOBOJIOKH, B3aUMOJIEHCTBUE COJBI WM MeJa C COJISIHOM KHUCJIOTOMN)
spieHnii. O3HakoMmJIeHHE ¢ oOpa3liaMu BemiecTB KoiauwdecTBOoM 1 wmonb. HaGmionenue wu
OMNMCaHue MPU3HAKOB MPOTEKAHUS XUMHUYECKUX peaKuil (pa3ioKeHne caxapa, B3auMOoeiCTBIE



CEepPHOM KHCIOTHI C XJIOPHAOM Oapus, MoOJydeHHe W pasiokenue ruapokcuna meau (Il) mpum
HarpeBaHWU, B3auMoOJCWcTBUE kene3a ¢ pactBopom comu Mmeau (). M3yuenue cmocobGoB
paszieneHuss cMmeceil (C TMOMOIIbI0 MarHuTa, (UIBTPOBAHUE, BBIAPUBAHUE, IUCTUIUISALIMS,
xpomaTorpadusi), MpoBeieHue OUYUCTKHU MOBapeHHOM conu. HabmrojeHue u onucaHue OMbITOB,
WUTIOCTPUPYIOIIMX 3aKOH COXPAHEHHUS MACCHI.

BazkHeiinue npeacTaBuTe I HEOPraHUYECKHUX BelleCTB

[IpeacraBnenuss o razax. Bo3gyx — cmech ra3zoB. CocraB Bo3ayxa. 3akoH ABOraapo.
Monsipablii 00b€M Ta30B. OTHOCHTENbHAs IUIOTHOCTh Tra3oB. OmnpeneneHrue OTHOCUTEIbHOU
MOJIEKYJISIPHOM Macchl ra3000pa3HOr0 BEIIECTBA MO H3BECTHOW OTHOCUTENBHOM IIJIOTHOCTH.
OOBEMHBIE OTHOIICHUS Ta30B MPU XUMUYECKUX PEAKIUSX.

Kucnopon — snemeHT M mpocTtoe BemiecTBo. HaxokaeHue kuciopoja B IpPUPOJE,
buznyeckue U XMMHUYECKUEe CBOICTBA (peakiuuu ropeHust u okucienus). Ilponeccsl okucnenus B
xuBoil mpupoge. Okcunsl. Ilpumenenue kucimopona. CrocoObl TOMyYeHHUS KHUCIOpPOJa B
naboparopun M mnpombliiuieHHocTU. [lonsTHe o karanmuzarope. KpyroBopor kuciopona B
npupose. O30H — auioTponHasi MoAuduKanus kuciaopojaa. O30HOBBIN CIIOH, €ro 3HauYe€HUuEe AJIs
JKUBBIX OpraHu3MoB. Pa3pyiiienue 030HOBOTO CIos.

TemoBoit >(hdexT XuMHYECKOW peakIHH, TEPMOXMMHUYECKHE YypaBHEHUS, 5K30- H
sHAOTEpMUYECKUE peakuuu. TomnuBo. Mcnonp3oBaHue yrisi U MeTaHa B KayeCTBE TOILIMBA.
3arpsizHenue Bosayxa. [lonsarue o mapHrkoBoM 3 dekre.

Bomopon — »smemeHT u mpocroe BemiecTBO. HaxokaeHwe Bogopona B MPHUPOJE,
buznyeckrue U XUMUYECKHE CBOMCTBA, MPUMEHEHHUE, ClIocoOb! monydeHus. [loHsTHE 0 KHcIoTax
u coisix. Micnonp3oBaHue BOJIOpO/Aa B KAU€CTBE TOILIMBA.

Bopna. ®usnueckue cBoiictBa Boabl. Bojga kak pacrtBoputens. PactBopel. Hacelennsie n
HEHACBIIIEHHbIE pPacTBOpbl. PacTBopumocTh BemiecTB B Boge. DakTopbl, BIMSIOLIME Ha
pacTBOPUMOCTh TBEPABIX M Ta3000pa3HbIX BemecTB. CrmocoObl BBIPAKEHUS KOHIIEHTPALUU
pacTBOpPOB: MaccoBasi JIOJIsI PAcTBOPEHHOI'O BEIECTBA, MOJSpHas KoHUeHTpauus. Poib
pPacTBOPOB B MPUPOJIE U B )KU3HU YEJIOBEKA.

Xumuyeckue cBoiicTBa BoAbl. [loHsiTue 00 ocHoBaHusix. [loHsTHe 00 WHIMKaTOpax.
Kpyrosopot Boasl B npupoje. 3arps3HeHrne TpupoAHbIX BoA. OXpaHa M OYMCTKA MPUPOIHBIX
BOJI.

Knaccudukanuss neopranmyeckux coenuuenuid. Oxcuapl. Knaccuduxainus OKCHIOB:
coneoOpa3ywomue  (OCHOBHBIE,  KHUCJIOTHBbIe, amQOTepHBIE) U  HecoleoOpa3yrolue.
MexayHaponHass HOMEHKJIAaTypa OKCHAOB. TpHuBHaIbHbIE Ha3BaHUsS OKCHUIIOB. Dusnueckue u
XapaKkTepHbIE XWMHUUYECKHE CBOMCTBA OKCHIOB (B3aUMOJEHCTBHE C BOJIOM, C KHUCIOTaMH |
OCHOBaHUSIMH, C IpYTUMH okcugamu). [lomyuenue okcuos.

[loHsiTHE O THMAPOKCHUIIAX — OCHOBAHMUSAX M KHUCIOPOACOJEpKAIIUX KHUCIOTax. KucioTsl.
Knaccudukanusa kucnor. MexayHapoaHas HOMEHKIATypa M TpUBHAIbHBIC Ha3BaHUS KHUCIOT.
dusnyeckue U XMUMHYECKHUE CBOMCTBA KHCJIOT (B3aMMOJCWUCTBHE C METaUIaMH, C OKCHIAMHU
METaJIJIOB, OCHOBaHUSIMH U cosisimMu). Pan aktuBHoctu merayuioB H.H. bekerosa. Ilomyuenue
KUCIIOT. KuciaoTsl B mpupoe, NpUMEHEHHE BaXKHEHIIINX KUCIIOT.

OcHoBanmsi. Knaccudukaiuss OCHOBaHMIA: IIENOYM K HEPACTBOPUMBIE OCHOBAHUS.
MexnyHapoaHasi HOMEHKJIATypa OCHOBaHUM. TpuBHalIbHbIE Ha3BaHU OCHOBaHUWU. lllemoun, nx
CBOIicTBa (B3aMMOJEHCTBHE C KHCIOTHBIMH OKCHUJAMH, KHUCIOTaMH W COJSIMH) U CIOCOOBI
nonyueHusi. HepacTBopuMble OCHOBaHUS, MX CBOWCTBa (B3aMMOJCHCTBHE C KHUCIOTaMH) U
cnocoObl mosyueHusi. AmdorepHocts. [Tonatue o6 amdoTepHbIX THApPOKCcHIax (Ha Mpumepe



THJIPOKCUIOB IIMHKA M aJIIOMHHHA): XUMHUYECKHE CBOWCTBA (B3aMMOJEHCTBHE C KHUCIOTaMHU U
1IeJI04YaMH) U MTOJIy4YEHHUE.

Conu (cpenHue, KUCIbIE, OCHOBHBIE, JIBOMHBIE). MexnyHapoaHas HOMEHKJIATypa COJIEH.
TpuBuanpHble Ha3BaHUA coiei. PU3HUYECKUE U XapaKTEPHbIE XUMUYECKUE CBOWCTBA HA IPUMEPE
cpennux coneit. [Tonyyenue cosen.

['eHeTnyeckas CBSI3b MEXAY KJIacCaMU HEOPraHUUECKUX COECAMHEHHMN.

OKCHEpUMEHTAIbHOE U3yUYEHHUE BEILIECTB U SIBJICHUMN:

KOJIMYECTBEHHOE ONPECIICHUE COAEPKAaHUA KACIOPOJa B BO3AYXCE;

HOJIy4eHue, coOupaHue, pacro3HaBaHUe U U3yUEeHHUE CBOMCTB KHCIOPO/a;

HAOJII0/IEHUE B3aUMMOJCIHCTBHS BELIECTB C KUCIOPOJIOM MU YCIOBUI BO3HUKHOBEHHUS U
IIPEKPALLEHUS TOPEHUS;

O3HaKOMJIEHHE ¢ 00Opa3ljaMy OKCHJIOB U OIMCAHHUE UX CBOWCTB;

HoJIy4eHue, coOupaHue, pacro3HaBaHUe U U3y4eHHEe CBOMCTB BOJOPOa (TOpeHue);

B3auMo/ieiicTBre Boopoa ¢ okcuaom meau (11);

UCCIIEIOBaHNE 0COOCHHOCTEH PacTBOPEHUS BEIIECTB C PA3IMYHON PACTBOPUMOCTBIO;

IIPUTOTOBJIEHUE PACTBOPOB C ONPEIECIIEHHON MacCOBOM 10JIEN paCTBOPEHHOTO BEILIECTBA;

IIPUTOTOBJICHUE PACTBOPOB C ONPEIECICHHON MOJSPHON KOHLIEHTpAalMed pacTBOPEHHOIO
BEIIECTBA;

B3aMMOJICICTBHE BOJIbI C METAJUIAMU (HATPUEM U KaJIbIIUEM);

OIpECIIEHUE PACTBOPOB KUCJIOT U IIEJI0YEH ¢ TOMOLIbIO HHAUKATOPOB;

uccieioBaHue 00pa3lioB HEOPraHMYECKUX BEIECTB Pa3IMYHbIX KIIACCOB;

u3zydyeHue B3aumojeiictBus okcuzna meau (ll) ¢ pacTtBopoM cepHON KHUCIOTHI, KHCIOT C
METaJUIAMH, PEaKIIMi HENTpaAIU3aluy;

[IOJIyUEHUE HEPACTBOPHUMBIX OCHOBAHMM, BBITECHEHHME OJHOIO MeTajla JPYTMM U3
pacTBOpa cony;

B3aMMOJIEICTBHE TMAPOKCUIA IUHKA C pAaCTBOPAMHU KHUCJIOT U IIEJI0YeH;

pelIeHrne SKCIEePUMEHTAJIbHBIX 3a7ad Mo TeMe «OCHOBHBIE KJIacChl HEOPTaHWYECKUX
COCIMHEHUI».

Ilepuoauvecknii 3axkoH u Ilepuoanyeckasi cucrema xumudeckux sjiementos JI. M.
MemnpeieeBa

Crtpoenue aToMOB. XuMHUecKas CBA3b. OKUCINUTENbHO-BOCCTAHOBUTENIBHbBIE PEAKLIUH.

[lepBble MOMBITKM KJIACCU(PUKAMKM XUMHUYECKUX 3jeMeHToB. I[loHsTHe o rpynmax
(cemeiicTBax) CXOJHBIX 3JEMEHTOB: IIEJIOYHBIX M IIEJIOYHO3EMENIbHBIX MeTajulaX, rajoreHax,
MHEPTHBIX (OJIarOPOJHBIX) razax. OJEMEHTbI, KOTOpble 00pa3yloT aM(OTepHble OKCHABI U
TUAPOKCHUIBI.

ITepnognuecknii 3akoH. OtkpeiTue Ilepuonnueckoro 3akona. Ilepmonnyeckas cucrema
xumuyecknx sneMmeHToB JI. . MenneneeBa. KopoTkonepuoanas u JJIMHHONEpUOIHAS (HOPMBI
tabmuiel «l[lepuonnueckas cuctema xumudeckux snemeHToB Jl. M. MenneneeBa». [lepuonst u
rpynnsl (A- u b-rpymnrsr).

Crpoenne aromoB. CocTaB aTOMHBIX szep. M3otonel. PagnoakTMBHOCTb. DJIEKTPOHBI.
DNeKTpoHHAasE OpOMTallb. DHEPreTHYeCKUe YPOBHU W TMOIYpPOBHH aroma: S-, pP-, d-opOurtany.
ONeKTpOHHbIE KOH(MUTYypalu W 3JIEKTpOHHO-Tpaduueckue (opmynsl aTtoMoB. Puznueckuit
CMBICI TOPSIIKOBOIO HOMEpa, HOMepa Mepuojia U rpynmnsl 3aemMeHTa. CTpoeHne 3JeKTPOHHBIX
oOonouek aroMoB mepBbIXx 20 XuMmuueckux osyemMeHTOB Ilepuoanueckoit cucremsr [ W.
MengeneeBa: pacnpeleseHUe 3JIEKTPOHOB IO 3HEPreTUYECKUM YpPOBHSAM, NOIYPOBHSIM U
opoutansm. @usznueckuii cMpica [leproanyeckoro 3aKoHa.



3aKOHOMEPHOCTH U3MEHEHUS PAanyca aTOMOB XUMUYECKUX DJIEMEHTOB, METANINYECKUX U
HEMETAJUIMYECKHUX CBOMCTB I10 IpynmaM u nepuojam. MzMeHeHne KMCcI0THO-OCHOBHBIX CBOWMCTB
COECIMHEHUI XMMHUYECKHX JIEMEHTOB B MEpUOJAX M rpymnmnax. XapaKTepUCTHKAa XHMHUYECKOTO
3JIEMEHTa 10 ero nojoxxkeHuto B [lepuoanueckoit cucrteme . . Menneneena.

3nauenue [lepuonnyeckoro 3akona u [lepuoau4eckoil CUCTEMbl XUMUYECKUX 3JIEMEHTOB
JUIsl pa3BUTHS HayKH U npakTuku. J[. . Mennenees — y4eHbll U IpaKJaHUH.

ONEeKTPOOTPULIATEIBHOCT ~ XMMHUUYECKUX  DJIEMEHTOB. XHUMHMUYecKas CBsI3b. Bumsl
XUMHUYECKON CBSI3U: KOBAJICHTHAS IOJSAPHAs CBSA3b, KOBAICHTHAs HENOJSIPHAs CBSA3b, MOHHAs
CBsI3b. MexaHn3Mbl 00pa30BaHUs KOBAJIEHTHOM U MOHHOM CBA3U. DJIEKTPOHHBIE U CTPYKTYpPHBIE
¢dopmybl BemecTB. KaTHOHBI M aHUOHBI.

Kpucrannuueckue u amopdubie BemecTBa. THIBI KPUCTAIMYECKAX PEIICTOK: HOHHAs,
aTOMHas1, MOJICKYJIIDHAs U UX XapaKTEPUCTHUKHU.

Crenenp okucieHusa. OrnpenesieHUe CTENEHEeHl OKHUCIeHHsT aToOMOB B  OMHApHBIX
coenquHeHUsAX. OKUCIUTETbHO-BOCCTAHOBUTEIbHBIE peakuuu. llpomecchl OKUCIEHHS U
BOCCTaHOBJEHMs. OKucauTenu u BoccTaHOBUTENH. (CoOCTaBIEHHE YPABHEHMH IPOCTHIX
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLUH U pacCTaHOBKA B HUX KOI(P(UIMEHTOB METOAOM
3JIEKTPOHHOTO OajaHca.

OKCHEpUMEHTAIbHOE U3yYEHHUE BEILIECTB U SIBJICHUMN:

03HAaKOMJIEHHE C 00pa3liaMy METaJJIOB U HEMETALJIOB,;

MOJIEJIMPOBAaHUE CTPOEHUS MOJIEKYJ IIPU NOMOIIY PUCYHKOB, MOJEJIEH, IEKTPOHHBIX U
CTPYKTYPHBIX (OpPMYIT;

IIPOBEJICHUE ONBITOB, WIIIOCTPUPYIOIIUX MPUMEPHI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiny pa3ioKeHUs!, COCTUHECHHUS ).

Me:xnpeamernbie CBA3H

Peanuszanus MEXNpPEAMETHBIX CBA3EH NPU U3YUYEHUH XMMHH B 8 KJlacce OCYLIECTBIIAETCS
yepe3 UCMOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MMOHATHH, TaK U MOHITHH, IPUHATHIX B
OTJIEIbHBIX €CTECTBEHHBIX HAYyKaX.

OO01e ecTecTBEHHO-Hay4HbIe MOHATHUSA: sIBIEHUE (Ipollecc), Hay4dHbIH (akT, Tumnoresa,
TEOpHsl, 3aKOH, aHaJM3, CUHTE3, KIacCU(pUKAIH, NEPUOJIUIHOCTb, HAOII0IEHUE, SKCIIEPUMEHT,
MOJIEJIMPOBaHUE, U3MEPEHUE, MOJETb.

®usnka: SBICHUS MPUPOAbI, (PU3NYECKUE SBJICHMS, BEIIECTBO, TeJIO, (U3HUECKUE
BEJIMYMHBI, €JUHMLBI HM3MEpEeHHUs, 00bEM, Macca, arperatHbleé COCTOSHHUE BEIECTBa, aTOM,
AJIEKTPOH, NPOTOH, HEWTPOH, HOH, MOJIEKYJld, CTPOCHHME TIa30B, >KMJIKOCTEH M TBEPIBIX
(KpHUCTaNIMYECKUX ) TEJI, JIEKTPUUECKHM 3apsi]l, KOJTUYECTBO TETIOTHI.

buonorus: Ouocdepa, porocuHTE3, MPOILIECCH 0OMEHA BEIIECTB.

['eorpadusa: armochepa, ruapocdepa, MUHEpalbl, TOPHBIE TOPOJIBI, MOJE3HBIE
HCKOIIaEMBbIE, TOIUIMBO, BOJHBIE PECYPCHI.

TexHonorusi:  TexHochepa, MNPOUZBOJACTBO, XMMHUYECKHE  TEXHOJIOTHH,  CBIPbE,
KOHCTPYKLIMOHHBIE MaTepUaIIbI.

9 KJIACC

BelIIeCTBO H XHMHYECKasA pecaKuus

[ToBTOpenne W yriyOsieHHWE 3HAHWUN OCHOBHBIX pa3fenoB kKypca 8 kimacca. CtpoeHue
atoMoB. CBoOliCTBAa aTOMOB XHMHYECKUX 3JIEMCHTOB, HMX KOJIHMYCCTBCHHBIC U Ka4YCCTBCHHBIC
XapaKTEPUCTUKU (paguyc, DJIEKTPOOTPULIATENBHOCTD, DHEPIUs MOHM3ALINH).



[TocnenoBaTenbHOCT  3alOJIHEHMSI 3JEKTPOHHBIX OpOuTalell aTroMOB MallblX IEpHUOJOB.
OcCOOCHHOCTH  3allOJHEHUsI  DJIEKTPOHHBIX  OpOWTaned aTOMOB  OOJBIIMX  IEPUOJIOB.
Ilepnonnueckas cucreMa XMMHUYECKUX 3JIEMEHTOB B CBETE IIPEJICTABICHUM O CTPOCHUHU aTOMA.
CreneHp OKUCIIEHHS U BaJIEHTHOCTH. [IpencraBieHue o nepuogu4eckon 3aBUCUMOCTH CBOMCTB
XUMHYECKMX  3JIEMEHTOB  (3JIEKTPOOTPHULATENBHOCTh,  OKUCJINUTEIEHO-BOCCTAHOBUTEIIbHBIC
CBOICTBa, KUCIOTHO-OCHOBHBIE CBOICTBA OKCHUJIOB U THAPOKCUIOB) OT CTPOEHUS aToMa.

Crpoenue BemiecTBa. BemecTBa B TBEpIOM, KHIKOM M ra3000pa3HOM COCTOSIHUH. Buabl
XMMHUYECKON CBA3M: MOHHAs, KOBAJCHTHas (HEMoJsApHasi, MOJspHas); OOMEHHBIH U JIOHOPHO-
aKLENTOPHBIM MeXaHU3M 00pa30BaHMsI KOBAJIEHTHOM CBSI3U.

MexMoNeKyIIpHbIe B3aUMOJICUCTBHS (BOJOpOJHAsl CBsA3b, CWiIbl Ban-nep-Baanbca).
Tunbl KpUCTAIIMYECKUX PELIETOK — aTOMHAas, MOHHAs, METajIndecKas, MOJEKYyJIspHas — U
O0COOEHHOCTH HX CTPOEHMs. 3aBUCHUMOCTb CBOICTB BeIIECTBA OT TUIA KPUCTAJUIMYECKOH
PELIETKH U BUJA XUMUYECKOMU CBSI3H.

OCHOBHBIC 3aKOHOMEPHOCTH TPOTEKaHUs XUMHUYECKUX peakuuii. Kiaccupukanms
XUMHUUYECKMX PEAKIUM 10 pa3nyHbIM IpHU3HaKaM (10 4YMCIy U COCTaBY Y4YacTBYIOIIMX B
pEaKIMU BEIIECTB, 10 TEIUIOBOMY 3((eKTy, 10 U3MEHEHUIO CTEIEHEH OKUCIIEHUS] XUMHUECKUX
3JIEMEHTOB, IO OOpPaTUMOCTH, MO YYAacTUIO KaTajau3aTopa, [0 arperaTHOMy COCTOSIHHIO
pearupyromux BeuecTB).

DNeMEHTbl XMMUYECKON TEPMOAMHAMMKHU. DHEpreTuka XMMUUeCKUX peakuuil. TeroBoi
3¢ (peKT XUMHMUYECKOW peakuuu. OK30- M HHIOTEPMUYECKHE pEeaKLUd, TEePMOXUMHUYECKHUE
ypaBHeHus. 3akoH ['ecca u ero cieactsus. BeruncieHus 1o TepMOXUMUYECKUM yPAaBHEHHUSM.

[TonsiTue O CKOPOCTM XHUMHYECKOW peakuuu. 3akoH jAeicTByronmx macc. DakTopsl,
BJIIMSIOLIME HAa CKOPOCTb XMMHUYECKOW peakiuu. DHeprus akruBauuu. lloHsrtue o karamuse.
®epmenTbl. UHIHOUTOPEI.

[Tonsatue o006 oOpaTUMBIX M HEOOpAaTMMBIX XHMHUYECKMX peakuusax. IloHstue o
XUMHUYECKOM paBHOBecuu, npuHuun Jle Ilarense. VYcaoBUS CMEIMIEHHS XUMHYECKOIO
paBHOBecHs. PaKTOPBI, BIMSIOIIME HA COCTOSSHUE XUMHUYECKOro paBHOBecus. [IporaosupoBanue
BO3MO>XHOCTH TIPOTEKAHHUS XMMHYECKHUX IPEBPAIEHUN B PaA3JIUYHBIX YCIOBHSIX Ha OCHOBE
npeCcTaBiIeHUH 00 U3YYEHHBIX 3JIEMEHTaX XMMUYECKON KUHETUKU U TEPMOJINHAMUKH.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE  peakiuu.  OKHUCIUTENIbHO-BOCCTAHOBUTEIbHBIE
CBOMCTBa XUMUYECKHX IEMEHTOB, 3aBUCUMOCTb OT CTENIEHU OKHCIIeHUs. BaxkHble OKUCIUTENN U
BocctaHoBuTenu.  I[lepmanranar kamus  (xapakrepuctuka). CocTaBieHue  ypaBHEHHUH
OKHUCJINTEIIbHO-BOCCTAHOBUTENBHBIX PEAKLIUN C HCIOJB30BAHMEM METOJA DJIEKTPOHHOTO
OanaHca.

OJIEKTpONUTHYECKass JAucconnanus. XHMHYECKHME peakiuu B pacTBopax. Teopus
AIIEKTPOIIMTUYECKOM nucconuanuu. PactBopenue kak pu3nko-xumuueckuii npouecc. [lonsarue o
rupaTax M KpUCTAJUIOTHApAaTax. OJIEKTPOJUTBI M HEDJIEKTPOIUTHL. KaTWoHBI, aHHMOHBI
MexaHn3M IUCCOIMAIMU BEIIECTB C PA3IMYHBIM BHJIOM XUMUYECKOU cBsi3U. CUIIbHBIE U c1abbie
AneKTpoauThl. CTENneHp AUCCONMAINU, KOHCTaHTa Aucconnanuy. MIoHHOe mpon3BeeHUe BOMBI.
Bonoponnsiii nokazarens. MHAMKATOPBI. DIEKTPOIUTHUECKAS JUCCOLMALUSA KHCIOT, OCHOBAaHUMN
U COJIEH.

Peakiun woHHOro oOMeHa. VYCIIOBUS TPOTEKaHWs] pEaKIuii HOHHOTO OOMeHa.
MonekynspHble, MOJIHbIE U COKpAallleHHble MOHHBIE ypaBHEeHHs peakuui. CBOHCTBa KHCIOT,
OCHOBaHMH H coJieil B CBeTe MpEACTaBICHUNH 00 3IEKTPOIUTUYECKON JAMCCOLMAIUH.
KauecTBeHHBIE peaKklI1 Ha UOHBI.



I'maponus coneil. MloHHBIE ypaBHEHHMSI THUAPOJM3a COJIEH. XapakTep Cpeabl B BOJHBIX
pacTBOpax Coyen.

OKCHEpUMEHTAIIbHOE HW3YyYEHUE BELIECTB M SBJICHUN: O3HAKOMJIEHHE C MOJACISAMU
KPUCTAJIMYECKUX PEHIETOK HEOPraHMYECKUX BEIECTB — METAUIOB M HeMeTaysioB (Tpaduta u
ajmasa), CJIOXKHBIX BEIIECTB (XJIOpHUIa HATPHs);

MCCJIEJOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMHMUYECKON peakuy OT BO3JEHCTBUS pa3IMUHBIX
(baxTopoB;

OTIBITHI, WILTIOCTPUPYIOIINE 00PaTUMOCTh XUMUYECKUX PEaKIuil;

HCCJIE0OBAHUE DJIEKTPOIIPOBOJHOCTH PAcTBOPOB, IIpoliecca JHUCCOLUMALMU  KHUCIOT,
IIEI0YEH B COJICH;

IIPOBEJCHUE OINBITOB, WUIIOCTPUPYIOIIMX MPU3HAKK IPOTEKAHUSI PEAKLUI HOHHOIO
obmeHa (0Opa3oBaHUE OcajiKa, BhIJICJICHUE Ta3a, 00pa30BaHKE BOJIbI);

MPUMEHEHHE WHANKATOPOB (J1akMyca, MeTHIIOpaHka u ¢peHondranenna) As onpeaeeHus
XapakTepa Cpelibl B pacTBOpax KUCJIOT, OCHOBAaHUH U COJIEH;

IIPOBEJICHUE ONBITOB, WIIIOCTPUPYIOIIUX MPUMEPHI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuil (ropeHue, peakiuu pa3ioKeHus, COSTUHEHS);

pacno3HaBaHUE HEOPIAaHMYECKUX BEIIECTB C IOMOLIBI0 KAYECTBEHHBIX PEaKLIUi Ha HOHBI,

pelIeHHEe 3KCHEPUMEHTAIbHBIX 3a7ad Mo TeMaM: «OKHCIUTEIbHO-BOCCTAHOBUTEIbHbBIE
peakuuny, «'uaponns conen», « IAEKTPOIUTUYECKAS JUCCOLIUALIUS.

Hemerasibl M X COeIUHEHUS

OO6mas xapaktepuctuka HemeTaioB. OCOOEHHOCTH CTPOCHHSI aTOMOB XHWMHYECKUX
AJIEMEHTOB, MPOCTBIX BEIIECTB, aIOTpomnusa. OKUCIUTEIHbHO-BOCCTAHOBUTEIbHBIE CBOWCTBA
HeMmeTa/10B. CpaBHUTENbHAS XapaKTEPUCTHKA COEAMHEHUN HEMETAIIJIOB.

OOmast xapakTepucTuka TajgoreHoB. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crernieHu okucineHus. CTpoeHune M (u3nyeckre CBOMCTBA MPOCTHIX BEIIECTB — TaJOIE€HOB.
XvMHYeCKHEe CBOMCTBA Ha IpHUMepe Xjopa (B3aMMOJEHCTBHE C MeTajulaMH, HEeMeTalulaMu,
BOJIOH, Imienoyamu). XisopoBojpopoAa. ComsiHas KHCIOTAa, XMMHYECKHE CBOWCTBA, MOJyY€HUE,
npuMeHeHue. JlelicTBHe XJI0pa U XJIOPOBOAOPO/Ia HAa OPTaHM3M 4YeJIoBeKa. BaxkHelmme Xaopuasl
Y X HaxoxJaeHue B npupoje. [IonsaTue o kucaopoaconepkanmx KMCI0Tax Xjaopa U UX COJSIX.

VVIA-rpynmnel. OcoO€HHOCTH CTPOEHHSI aTOMOB, XapaKTEpHbIE CTENEHH OKHCIECHMS.
Crpoenue u (usnueckue CBOMCTBA MPOCTBHIX BEIIECTB — KUCIOPOJA U Cepbl. AJUIOTPOIHBIE
MOIUGUKAIMM  KUCIOpoAa M cepbl. XHUMHUYECKHE CBOMCTBA cepbl (B3aMMOJEHCTBHE C
HEMeTallJlaMM, MeETaJUlaMH, KOHLEHTPUPOBAaHHBIMM Qa30THOM M  CEpPHOM  KHCIOTaMH).
CepoBomopona, crpoeHHe, (U3HUYECKHE W  XUMHUYECKHE CBOWCTBA  (KUCJIOTHBIE U
BOCCTAaHOBUTENbHbIE CBOMCTBA). OKCUABI Cepbl KaK MPEACTaBUTEIN KHUCIOTHBIX OKCHJIOB.
Cepnucras kuciota u ee conu. CepHas KUCIOTa, (PU3MUECKUE U XMMHUYECKHe CBOWCTBa (00Imue
KakK IpeJCTaBUTENs Kiacca KUCIOT U cnenuduueckue). Coiau cepHOM KUCIOTH. XHUMHUYECKUE
peakiuu, JieXallue B OCHOBE MPOMBIIUIEHHOTO CHOC00a IOJIy4eHUS CEPHOM KHUCIOTHI.
[IpencraBieHuss 0 XUMUYECKOM MPOU3BOJICTBE U CBSI3aHHBIX ¢ HUM mpodeccusix. [Ipumenenue
CepHOW KUCIOTH U cylbdaToB. KauecTBeHHBIE peakiuu Ha CylIbQHUT-, CyIbPUI- U Cyabdat-
aHuoHbl. HaxoxneHuwe cepbl M €€ COEIMHEHUN B Ipupoge. XHUMHUYECKOE 3arpsi3HEHHE
OKpY’Karollel cpesibl COETUHEHUSIMU Cephl (KUCIOTHBIE T0K/I1, 3arpsI3HEHHE BO3/1yXa), CIIOCOObI
€ro NpeaoTBPAIICHHUS.

Obmas xapakrepuctuka 3yeMeHTOB VA-rpymmbel. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTEpHBIE CTENIEHU OKUCIICHUS.



A30T, pacmnpocTpaHeHHe B Inpupoie, GuU3NYECKMe U XMMHUYECKHE  CBOICTBa
(B3auMOJIeHiCTBHE C METaJJIaMH, BOJIOPOJOM, KHCIOpojoM). KpyroBopor azora B mpupo/e.
AMMHaK, ero (pu3nuecKkue ¥ XUMHUECKUE CBOMCTBA (OKUCIICHHE, OCHOBHBIC CBOWCTBA BOJHOTO
pacTtBopa), IpUMEHEHUE M MOJIyueHHuEe B JabOpaTopu M MPOMBINUIEHHOCTH. MoH amMMoHui,
JOHOPHO-aKUENTOPHBIM MexaHu3M ero oOpasoBanus. Coiau aMMOHUS, MX (u3MUecKue u
XMMHUYECKHE CBOWMCTBA (pa3jioKeHHWE | B3aMMOJCHCTBHE CO WIEIOYaMH), TNPUMEHEHHE.
KauectBennas peaxiusa Ha nonsl ammonusi. Oxcugst azota (I, I, 1, 1V, V). AzoTtucras kucnora.
A30THasi KHCIIOTa, €€ TMOoiydyeHue, (usmueckue M XHUMHUYECKHME CBOiicTBa (00IIMe Kak
IpeJICTaBUTENd Kilacca KHUCIOT M crneuuduueckue), mpuMeHeHue. XHUMHUYECKHe peakiuu,
JeKallue B OCHOBE IMOJIyYEHHsI a30THOM KHUCIIOTHI B MPOMBIIUICHHOCTH. HUTpaThl M HUTPHUTHI.
KadyecTBeHHBIE peakMM HAa HUTpPAT- W HUTPUT-aHHOHBL. XHMMHUYECKOE 3arpsi3HEHHE
OKpYXKarollel cpeiibl COEAMHEHUSAMHU a30Ta (KUCIOTHBIE JOXKIH, 3arps3HEHHE BO3yXa, OYBBI U
BOJIOEMOB).

®ochop, ammorpomnbie Momudukanuu docdopa (Oenmprii W KpacHbId  docdop),
¢u3nvecKkue M XHUMHUYECKHE CBOMCTBAa (B3aUMOJEHCTBUE C METa/NIaMHU, KHCJIOPOIOM,
raJjoreHamMu, KOHIIEHTPUPOBAHHBIMU a30THOW U cepHOM kucimoramu). Oxcuasl pochopa (111, V),
docdopnas kucnora, puznyecKue 1 XUMUYECKUE CBOMCTBA, MosyueHre. KauecTBeHHas peakius
Ha (ochat-uonsl. [Ipencrasnenus o ranorenuaax dpocgopa (I, V).

[TonsiTHE O MUHEPATBHBIX YIOOpEeHUsAX. A30THBIE, (POCPOpHBIE, KOMIUIEKCHBIE YI0OpEHUSI.
XUMHYECKOE 3arpsi3HEHUE OKPYIKaIOIIEeH Cpe/ibl COeIMHEHUsIMU a30Ta u docdopa.

Ob6mas xapaktepuctuka 3yeMeHToB |VA-rpynmbel. OcoOEHHOCTH CTPOEHHS aTOMOB,
XapaKTEPHBIEC CTETIEHN OKUCIICHUSI.

VYraepon, amorponssie Moaudukanuu (rpaduT, anmas, pymiepen, rpadeH, HAaHOTPYOKH),
¢u3nueckue M XMMHUYECKHE CBOMCTBAa MPOCTHIX BELIECTB (B3aMMOJIEHCTBHE C MeETalllaMH,
HeMeTaJlJIJaMH, KOHLEHTPUPOBAaHHBIMM a30THOW M cepHOU kucioTramu). [ToHsTre 06 aacopOumy.
Kpyrosoport yrinepoaa B npupoae. Okcusl yriepoja, uX GU3ndeckue 1 XMMHUUECKHe CBONCTBA,
JeiCTBUE HAa >KUBBIE OPTaHWU3MBI, TIOJIYYCHHE WM TPUMEHEHHE. OKOJIOTHYECKHE IMPOOIIEMBI
aTMocdepsl, cBsi3aHHble ¢ okcujaoM yriepoga (IV). VYronpHas kucinora um ee cCoiaM, HUX
¢usnyeckue W XMMUYECKME CBOMcTBa, TmojydeHHe W  npuMeHeHue. KapOoHartsl,
rupokapOoHatThl, ux cBoiicTBa. KauecTBeHHas peakuus Ha KapOoHaT-wOHBL. Vcmonb3oBaHue
KapOOHATOB B OBITY, METUITMHE, TIPOMBIIIIJICHHOCTH M CEITBCKOM XO3SHCTBE.

[TepBoHayanbHble MOHATHSA 00 OPraHMYECKUX BEIIECTBAX KAaK O COEAMHEHUSX yriepoja:
yIJI€BOAOPOABI (MeTaH, 3TaH, STWJIEH, aleTUJIeH), ATAaHOJ, IJIMLEPUH, YKCYCHas KHCIOTa.
[TpupoaHbIlE WCTOYHHWKH YTIIEBOAOPOAOB (Yroyib, TPUPOAHBIA Ta3, HEPTh), MPOIYKTHl HX
nepepadOTKH, WX pOJb B OBITY M TNPOMBINUICHHOCTH. [loHSTHE O OWOJIOTHYECKH BasKHBIX
OpPraHMYECKHUX BEIIECTBAX — JKUPaxX, OCJIKaX, YIriaeBoJax — M HUX POJIM B KU3HM YellOBEKa.
EnuHCTBO OpraHM4ecKrux U HEOPraHMYECKUX COEAMHEHHH.

Kpemunii, ero ¢usmdyeckne U XWMHUUYECKHE CBOMCTBA (B3aMMOJCHCTBHE C MeETaUIaMH,
KHCJIOPOJ/IOM, YTIIEPOJIOM, TAIOTEHAMH), TIOJYYeHHE U TpuMeHeHue. Poilb KpeMHHS B TIpUpPOJIE U
texHuke. Okenp kpemuus (1V), kpeMHueBast KUCIOTa, CHIUKATBI: (PU3MUECKUE U XUMHUYECKHUE
CBOWCTBA, MOJyYEHUE M IPUMEHEHHE B OBITY M MPOMBIIICHHOCTH. BakHelme cTpouTenbHble
MaTepuaibl: KepamMHuKa, CTEKJIO, IIeMEHT, OeToH, xene300eToH. I[Ipobirembl Ge3zomacHOro
UCTIOJIB30BaHUS CTPOUTEIHFHBIX MATEPHAIIOB B TOBCETHEBHOM JKU3HU.

Bop. Ocobennoctu crpoenust aroma. OOmme mnpencTaBieHUss O (QUIUUYECKUX U
XUMHYECKHUX CBOMCTBAxX. bopHas kucuora.

DKCNEPUMEHTAIBHOE U3YYCHUE BEIIECTB U SABJICHUM:



03HAaKOMJICHHE ¢ 00pa3IiaMu IPUPOIHBIX XJIOPHIOB (TAIOTCHHUIOB);

MIPOBEJICHHUE OIBITOB, OTPAXKAOMINX (PU3UIECKHE U XUMUICCKUE CBOMCTBA TaJIOTCHOB M MX
COCIUHCHMUI,

M3Yy4YEHUE CBOMCTB COJIIHOW KUCIIOTHI;

IIPOBEJICHNE KaYeCTBEHHBIX PeaKIMii Ha XJIOpUA-, OPOMUI- U HOIUA-UOHBI U HAOJIIOCHHE
MPU3HAKOB UX MPOTEKAHNUS,

O3HaKOMJICHHE ¢ 00pa3IiaMu cepbl ¥ €€ IPUPOAHBIX COSAMHEHUI;

Ha0JI0/IeHue Mpoliecca OOyTIMBaHUs caxapa Mo IeHCTBUEM KOHIICHTPUPOBAHHOM CepHO
KHCJIOTHI;

U3y4eHHE XMMUYECKHX CBOMCTB pa30aBICHHON CEPHOM KUCIOTHI;

NpOBEICHUE KAayeCTBEHHBIX peakuuii Ha CyibQua-, CyIbQUT- U CcyabhaT-uOHBl U
HaOJI0/IEHUE MPU3HAKOB UX MPOTEKAHMUS,

O3HAKOMJICHHE C (DU3MYECKUMHU CBOHCTBaMH a30Ta, (ochopa W UX COCAUHEHHIA,
o0pa3maMu a30THBEIX U (HOCPOPHBIX yI0OpeHHiT;

[0JIyuyeHue, coOrpaHue, paclio3HaBaHUE U U3YYEHHUE CBOICTB aMMMaKa, U3y4eHHE CBOWCTB
coJieli aMMOHUS;

MPOBEJICHNE KaYeCTBEHHBIX PEaKIIMii Ha MOH aMMOHUS, HUTPUT-, HUTPAT- U (pochaT-HOHBI
Y U3Yy4YCHHUE MPU3HAKOB UX MPOTEKAHUS;

WU3y4YEHUE B3aMMOJEHUCTBUS KOHUEHTPUPOBAHHOW A30THOM KHCJIOTHI C MEIbIO, CBOMCTB
(dhochopHOI KUCIIOTHI K €€ COJICH;

03HAKOMJICHHE C MOJICISIMH KPUCTAINTMYECKUX PEIIeTOK alMa3za, rpadura u QymninepeHa, ¢
MPOIIECCOM  aACOPOIMM PACTBOPECHHBIX BEIIECTB AKTHBUPOBAHHBIM YIJIEM W YCTPOHCTBOM
MIPOTHUBOTA3a;

noJyueHue, coonpanue, pacrio3HaBaHUe U U3YYEHHUE CBOIMCTB YTITIEKUCIIOTO ra3a;

MpOBEJICHNE KAueCTBEHHBIX peakluuid Ha KapOOHAT- M CHJIMKAT-HOHBI W HU3Yy4YCHHE
MPU3HAKOB UX MPOTEKAHNUS,

M3y4YeHUE B3aUMHBIX MTPEBPAIICHUI KapOOHATOB U THAPOKAPOOHATOB;

O3HAKOMJICHHE C OO0pa3lamMi MNPHPOJHBIX KapOOHATOB M CHIJIMKATOB, C MPOAYKIHEH
CUJIMKATHOM ITPOMBIIUIEHHOCTH;

pelieHne SKCIEPUMEHTAIBHBIX 3aJad 1Mo Teme «BaxHeilmme HeMeTaulbl W X
COCTMHEHUS».

MeTtajibl M UX COCAUHEHUS

O6mue cBoiicTBa MeTauioB. O01Ias XapaKTePUCTUKA XUMUYECKUX SJIEMEHTOB — METAJLIOB
Ha OCHOBAaHMM MX MoJjioxkeHus B Ilepuomnueckoi cucreme Xxumuyeckux siaemeHToB JI. U.
MenneneeBa u ctpoeHust aromoB. Meramibsl A- U b-rpynn. CtpoeHue HpOCTBIX BELIECTB —
MeTaIIoB. MeTannndeckasi CBA3b U METAITIMYECKasi KpUCTAJUTMUECKasl penieTka (MPUMUTHBHAS
KyOuueckas, OOBEMHO-IICHTPUPOBAHHAs KyOWdeckas, TpaHEIEHTPUPOBAaHHAsA KyOudeckas,
reKcaroHajJbHas IUIOTHOYNAKOBAaHHAsA). 3aBUCHUMOCTh (PU3MYECKHX CBONCTB METAJIOB OT
CTPOCHHUSI KPUCTAIUIOB. DJIEKTPOXUMHUYCCKUN PsiJl HApsHKEeHUH MeTauioB. OO0Iue XUMHUYECKHe
cBoiictBa MeTamioB. OOmme CcrnocoObl MONYYEHHUS METAJUIOB, METaJUTyprus. DJIEKTPOIHU3
paciyiaBoB U PacTBOPOB COJIel Kak OJUH U3 CHOCOOOB monydeHuss MeTamwioB. [lonstue o
KOpPpO3UU METaJJIOB, OCHOBHBIE CHOCOOBI 3aIlIUThl UX OT Koppo3uu. CruiaBbl (CTaib, YyT'yH,
JIOpaTIOMUHAK, OpoH3a). [[puMeHeHre METANIJIOB U CTUTABOB B OBITY U MPOMBIIIJIEHHOCTH.

Memannwt A-2pynn

[Ilenounble MeTaUIBL: TTOJOKEHUE B [leproanueckoi CHCTEME XUMUYECKUX JIEMEHTOB /l.
N. MengeneeBa, cTpo€HHE UX aTOMOB, HaXOXIEHUE B mpupoae. PU3HMYECKHE U XUMHUYECKHE



CBOMCTBA (Ha NMpUMeEpe HATpUs U Kajius), nosydyeHue. OKCUAbI U TUAPOKCHU]IBI HATPHS U KaJUs.
[TpyMeHeHre MIETOUHBIX METAJJIOB U UX COEIMHEHUN. buonornyeckas poyib HaTpUsl U KaJlus.

[[{erouHO3eMeENbHBIE METAJUIBI MarHuid M KajubLui: moJoxkeHue B Ilepuogmueckoit
cucreMe xumuueckux snemeHToB JI. M. MenpneneeBa, CTpoeHHE MX aTOMOB, HaXOXXJICHHE B
npupoze. Pusznyeckue U XMMHUECKUE CBOWCTBA MarHus M Kaiblus. Bakneimue coeauHeHus
KaJplusl M MarHus (OKCUJ, T'MAPOKCHUJ, COJHM), CBOMCTBA, IpUMeHeHue. JKecTKOCTh BOIbI U
crocoObl ee ycTpaneHus. KpyroBopor kajabius B IpUpo/JE.

AmomuHuii: nonoxenue B Ilepuonnueckoi cucreme xumuueckux snemeHTtoB J[. H.
MeneneeBa, cTpoeHHE aTOMa, HaXoXAeHue B npuposae. Ousnueckue U XMMHUECKUE CBOMCTBA
amoMuHus. AMQOTEpHBIE CBOICTBAa OKCHIA U THAPOKCHA AMOMUHUS. [IpuMenenne anmoMuHus
U €r0 CILIABOB.

Memannwt b-2pynn

OOmast xapakTepucTuka MeTauioB b-rpynn (1moOOYHBIX NOATPYIIN): IOJIOKEHUE B
[Tepuoanueckoit cucreme xumudeckux aiaemeHToB Jl. M. MenneneeBa, 0COOEHHOCTH CTPOCHUS
aTOMOB. SIBI€HME «IIpoBana» 3JIEKTPOHA HAa NPUMEpPE CTPOEHUS aTOMOB XpOMa, MeJlu, cepedpa.
BasnieHTHbBIE COCTOSIHUSI arOMOB (O-3JIEMEHTOB, CTEIIEHH OKHCIICHHS aTOMOB B COCAMHCHHSIX.
3aBUCHUMOCTb KHMCJIOTHO-OCHOBHBIX CBOMCTB OKCHUAOB M THIPOKCHIOB METAUIOB OT 3HAYEHUS
CTEIEHH OKHCIEHHUS JJIEMEHTa B COEAMHEHMHM (HAa I[pUMEpe COEIMHEHUN Xpoma).
[TepBoHavasibHbIE IPEACTABIECHUS O KOMIUIEKCHBIX COEUHEHUSIX.

Menp u cepeOpo: CTpoeHUE aTOMOB, CTENIEHH OKUCIeHHs. O01ue KpaTKue MpeicTaBIeHUs
0 (pu3MUECKUX M XMMHYECKUX CBOMCTBAX MPOCTBHIX BEILECTB (B3aMMOJEHCTBHE C KHUCIOTaMHU-
OKHCITUTENSIMH), 00 MX OKCHJIaX, THAPOKCUAAX U COJAX, X npuMmeHenuu. [IpencraBnenus o6
aMMHaYHBIX KOMILIEKcax cepeOpa u menu. KauecTBeHHBIE peaknMyu HAa KaTHOHBI Meaw (2+) u
cepebpa.

[luHK: cTpoeHMEe aroma, CTeNeHb OKHUCICHUSA. XapaKTepucTHKa (QU3MUECKUX U
XUMHYECKMX CBOWCTB, TNpUMEHEHHE, aM(OoTepHble CBOHCTBA OKCHJIA M THAPOKCHJA.
KauecTBeHHbIE peakIi Ha KAaTHOHBI IUHKA.

Keneszo: crpoenne aroma, crenenu okuciaeHus. Haxoxnenue B npupone. dusnueckue n
XUMHYECKHE CBOWCTBAa JK€Je3a, IpUMEHEHHe. buonormdeckas poap xene3a. Oxcuppl,
ruapokcuabl U conmu keneza (II) m xenmesa (llI), mx cocraB, cBoilcTBa M mMOJy4YeHHE.
KauecTBeHHble peakiuy Ha KaTHOHBI jkeie3a (2+) u xenesa (3+). UyryH u crayip — CIUIaBbl
xene3a. [Iponm3BOACTBO UyryHa U CTaldM. OKOJOTMYECKHE MpOoOJeMbl, CBS3aHHbBIE C
METAJITyprUueCKUMHU IPOU3BOJCTBAMH.

DKCepUMEHTAIbHOE U3yYEHHUE BEIIECTB U SIBJICHUN:

03HAaKOMJIEHHE C 00pa3liaMi METaJIOB U CIIJIaBOB, UX (U3NYECKUMU CBOMCTBAMU;

MOJIEJIMPOBAHUE METAJUIMUECKON KPUCTATUNINYECKON PEILIETKH;

U3Y4YEHHUE B3aMMOJCHCTBUS METAUIOB C BOJOH, C pacTBOpaMH COJEH M KHCIOT,
WCCJIEIOBAaHUE TMPOIECCOB DJJICKTpoiu3a pacTBOopoB xyopuaa memu (II) m wmommma xamws,
KOPpPO3UHU METAJJIOB;

u3ydyeHHe OCOOEHHOCTeH B3aMMOJICHCTBHS OKCHUJOB Kaibliisi M HATPUS C BOJOH, HX
THJIPOKCUIOB — ¢ OKcuoM yraepoaa (1V) u kucnoramu;

M3y4YeHUE CBOMCTB KapOOHATOB M TUAPOKAPOOHATOB KaJbITUs, KECTKON BOJIBI;

U3Yy4EHHE MPOLIECCOB MOIYYEHUS THAPOKCUIOB XKelle3a, UX XUMUYECKIX CBOICTB;

W3Y4YEHHUE NPU3HAKOB MPOTEKaHUS KAYECTBEHHBIX PEAKIMII Ha MOHBI (MarHus, KalbLius,
ATIOMUHMS, LIMHKA, XKele3a (2+) u xenesa (3+), meau (2+);

HaOJII0IEHNE U ONHMCAaHUE OKPAIIMBAHUS TNIAMEHM HOHAMH HAaTpPUs, KNS U KaJIbIMS;



uccienoBanre aMm(pOTEPHBIX CBOMCTB THIPOKCHAA alfOMUHUsA, ruapokcuaa xpoma (I1) u
TUIPOKCU/IA LIMHKA;

pelleHne SKCIEPUMEHTANIbHBIX 3a/1a4 110 TeMe «BaxxHeilne MeTalibl ¥ X COEIUHEHUS».

XuMHs 4 OKpYsKaIas cpeaa

BemectBa u MaTepuansl B IOBCEJHEBHOM JXKM3HU 4eIOBeKa. BakHeimmue Bemiecrsa u
MaTepuaibl, 00JIacTU MX NpPHUMEHEHHus. be3omacHoe HCIONIb30BaHUE BELIECTB U XMMHUYECKHUX
peaxuuii B ObITy. IlepBas momols Ipyu XMMHUECKHUX 0KOTaX U OTPaBJICHUSIX.

Hossle MaTepransl ¥ TEXHOJIOTUU. [[pUHIUIIEL «3€IEHON XUMUNY.

OCHOBBI JKOJIOTMYECKOM TI'PAMOTHOCTH. XHMHUSA M 3J0pOBbE. 3HAYCHHE H3Y4aeMbIX
XUMHUYECKHX 3JEMEHTOB M HUX COCAMHEHHH A (DYHKIMOHUPOBaHMS OpraHM3Ma YeJOBEKa.
[TonsiTHE 0 310pOBOM 00pa3e KHU3HH.

XUMHUECKOE 3arps3HEHNE OKpY Karollel cpebl. DKOJoruuyeckue npo0aeMbl, CBA3aHHBIE C
COCIMHEHUSAMU YIIIepoza, a3oTa, cepbl, TsokenblXx MeTtaios. Ilonstue o ITJAK. Pons xumuu B
PELIEHUH SKOJIOTUYECKUX MPOOIIEM.

OKCHepUMEHTAIbHOE W3Y4YEHHME BEUIECTB U SBJICHMM: O3HAKOMJIEHHE C oOpasuamu
MaTepHajoB (CTEKJIO, CIUIaBbl METAJUIOB, IOJUMEPHbIE MaTepUalIbl), ONPEAEIeHUE KUCIOTHOCTH
HOPUPOIHBIX BOJ, MOJEIMPOBAHUE Ipoliecca 00pa30BaHUs KUCIOTHOTO JOX[ISA, U3ydEHHE €ro
BO3/ICIICTBUS HAa MaTe€pHaIbl.

IToBTOpeHue n 0060011IeHHe 3HAHUI OCHOBHBIX pa3Je/ioB KypcoB 8—9 kiaccos

ITlepuognueckuii 3akoH u Ilepuonmyeckas cucreMa XHMHUYECKUX JJIEMEHTOB B CBETE
IIPEJICTaBICHUA O CTPOEHUS aTOMa. 3aKOHOMEPHOCTH B H3MEHEHMHM CBOMCTB XUMHYECKHX
AJIEMEHTOB U UX COEAMHEHUN B IEpUOax U IpyIIax.

CrpoeHne BeniecTBa B TBEPIOM, KHJIKOM M ra3000pa3HOM COCTOSIHHH. BUIbI XUMUYECKOI
CBA3M. 3aBHCHMOCTb CBOMCTB BEIIECTBA OT THIIA KPUCTAUNIMYECKOW pEIIeTKM W BHJIA
XUMHUYECKOU CBS3U.

Knaccudukanus XMMHYECKUX pPEaKIMi M0 pa3iuyHbIM Ipu3HakaMm. lIporHosupoBanue
BO3MOXXHOCTH TPOTEKAHUS XMUMHUYECKHUX TIpPEBpallleHuN B pa3IUYHbIX YCIOBHUSIX HA OCHOBE
IIPEJICTaBICHUA XMMUYECKON KNHETUKU U TEPMOJINHAMUKH.

XVWMHYECKHE pPEaKIUu B pacTBopax. [wumaponns conell. Peakuum  OKuCIEHMS-
BOCCTAHOBJICHUSI. DJIEKTPOJIU3.

CBolicTBa KUCIIOT, OCHOBaHUN M COJIEH B CBETE MpPEACTABICHUI 00 JIEKTPOIUTUUYECKON
JUCCOLMALMU U OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKLIHAX.

Mesicnpeomemmuuie cea3u

Peanu3anus MexXnpeIMeTHBIX CBA3€H NMPHU MU3YYEHHH XMMHH B 9 Kilacce OCYIECTBISETCSA
yepe3 UCMOIb30BaHUE KaK OOIINX €CTECTBEHHO-HAYUYHBIX MOHATHH, TaK U MOHITHH, MIPUHATHIX B
OTJIEIbHBIX €CTECTBEHHBIX HAYKaX.

OO01e ecTecTBEHHO-HAY4HbIE MOHATHUSA: SIBIEHHE (Ipollecc), Hay4YHbIH (akT, Tumnoresa,
Teopusl, 3aKOH, aHAJIU3, CUHTE3, KJ1accu(UKalus, NepUOJUIHOCTh, HAOII0IeHIE, SKCIIEPUMEHT,
MOJIeJIMPOBaHUE, U3MEPEHUE, MOIEIb, TEXHOJIOTHS, MaTepUaIIbI.

@dusmka: BENIeCTBO, TeJO, (hU3MUECKUe BEIWYMHBI, €IUHHUIIBI U3MEPEHUs, Macca, 00bEM,
KOJIMYECTBO TEIJIOTHI, aTOMBI M MOJIEKYJIbI, arperaTHbIE COCTOSIHUE BEILECTBA, CTPOCHHE Ia3oB,
KHUJIKOCTEH W TBEPAbIX (KPUCTAUIMYECKUX) TeJ, KPUCTAJUIMUECKas pelieTKa, 3JEKTPOH, SIpo
aToMa, MPOTOH, HEUTPOH, WOH, HYKJIIUJ, U30TOMbI, KBAHTHI, PaIMOAKTUBHOCTh, ajbda-, OeTa- u
ramMma-Mu3JIy4eHue, OJJIEKTPUUYECKUN 3apsl, IPOBOAHMKH, IIOJYNPOBOJHUKU, IUAIEKTPUKH,
COJIHEYHBIH CIIEKTp, pa3lioKeHHe OesIoro cBeTa B CIEKTP.



buonorus: »osxocuctema, Owuochepa, ¢doTocwHTE3, TpolecCHl 0OMEHa  BEIIECTB,
MHHCPAJIBbHBIC YI[06peHI/I$I, MHUKPOIJICMCHTDBI, MAKPO3JICMCHTLI, [TUTATCIILHBIC BEIICCTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJBI, IOJC3HBIC
UCKOIIaeMbIe, TOTLTUBO, BOJIHBIC PECYPCHI, IUTAHETa 3eMJIs.

TexHONOTHsI:  CTPOWTENbHBIE  TEXHOJOTHH, CEIbCKOXO3SHCTBEHHBIE  TEXHOJIOTHH,
TEXHOJIOTUHU 3HeKTpOHHOﬁ MMPOMBINIJICHHOCTH, HAHOTCXHOJIOT'UH.



[JIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI [TIPOIPAMMBI 110 XUMUU
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUS (YTJIYBJIEHHbIN
YPOBEHD)

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PEe3yNbTaThl OCBOCHHUS NPOTPaMMbl OCHOBHOTO 0O0miero o0Opa3oBaHus
JOCTUTAIOTCS B X0/1¢ 0O0y4YeHHS XUMHH B €MHCTBE y4eOHOW M BOCIUTATEIHHON AEATEIbHOCTU
o0pa3oBaTeNbHOW  OpraHu3allMd B  COOTBETCTBUM C  TPAJAULUOHHBIMHU  POCCHUHCKMMHU
COLMOKYJIbTYPHBIMU U JyXOBHO-HPABCTBEHHBIMH LIE€HHOCTSIMH, IIPUHATBIMH B 0OLIecTBe
NpaBUIaMH ¥ HOPMaMHM TOBEJCHUS U CIIOCOOCTBYIOT MpoIeccaM CaMOITO3HAHMS, CAMOPA3BUTHUS
U COLMAIN3alUN 00yJYaronXCs.

JIMYHOCTHBIE PpE3yJbTaThl OTPaXal0T TI'OTOBHOCTh OOYYAIOIIMXCS PYKOBOJACTBOBATHCS
CHUCTEMOW NO3UTHUBHBIX LIEHHOCTHBIX OPHUEHTALMH M PACUIMPEHHE OIbITa AEATENIbHOCTH Ha ee
OCHOBE, B TOM YHCJIC B YACTH:

1) naTpuMoOTHYECKOr0 BOCIUTAHMA:

HPOSIBIIEHUE LIEHHOCTHOIO OTHOUICHHS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HAYYHOMY H
UCTOPUYECKOMY HACJIEJUI0, TOHUMAHUE 3HAYEHUS XMMHUYECKON HAyKH U TEXHOJOIMU B JKU3HU
COBPEMEHHOT0 00IIIeCcTBa, B pa3BUTHH SKOHOMHUKHU Poccuu u CBOEro pernona;

2) rpakKAaHCKOro BOCIIUTAHHUSA:

IpPEJCTaBICHUE O COLHUAIBHBIX HOpPMax M IpaBUJaX MEXKIMYHOCTHBIX OTHOLICHUH B
KOJIJIEKTHBE, MPOSBICHUE KOMMYHMKATHBHOM KyJIbTypbl B pa3HOOOpa3HOW COBMECTHOMU
NeSITeTTbHOCTH;

CTpeMJICHHE K B3aMMONOHMMAHHUIO U B3aUMOIIOMOIIM B Ipolecce yueOHON U BHEYyUYeOHOU
NeSITebHOCTH;

TOTOBHOCTh OIIGHMBaTh CBOE IOBEJEHHE W TOCTYINKHM CBOUX TOBApHILEH € MO3MLUHU
HPaBCTBEHHBIX U MIPABOBBIX HOPM C YUETOM OCO3HAHHUS MOCIEICTBHIA MOCTYITKOB;

3) popMupoBaHHUS HEHHOCTH HAYYHOT'0 MO3HAHMS:

MHUpPOBO33pPEHUYECKHE  NPEACTAaBICHHUS O BEUIECTBE M  XUMHYECKOM  peakiuy,
COOTBETCTBYIOILIIE COBPEMEHHOMY YPOBHIO Pa3BUTHs HayKH U HEOOXOJUMBbIE JJISi MOHMMAaHUS
CYIIHOCTH HAayYHOUH KapTHHBI MHPA,

OCO3HAHWE [EHHOCTH HAyYHOTO TIO3HAHUS JUIsI pa3BUTHS KaXKIOTO 4YeJIOBEKa |
IPOM3BOIUTENBHBIX CHUJI OOIIECTBA B LIEJIOM, POJIM U MECTa HAyKH «XHMHUSA» B CUCTEME HayUHBIX
IPECTaBICHUN O 3aKOHOMEPHOCTSAX Pa3BUTHsI MPUPO/IbI, B3AUMOCBA3SIX YelIOBEKa C MPUPOJHOM
Y TEXHOJIOTHYECKOHN CPEeoi;

MO3HABATENbHAS MOTHBAIMA M WHTEpEC K OOYYEHHIO, TOTOBHOCTH M CIIOCOOHOCTH K
CaMOpPa3BUTHUIO M CaMOOOpPA30BaHMIO, K HCCIENIO0BATEIbCKOW NEATETBHOCTH, K OCO3HAHHOMY
BHIOOpY HaNpaBJIeHUs ¥ YPOBHs JallbHEHIIEro o0y4yeHus;

4) BOCIMTAHUSA KYJIbTYPbI 310POBbSI:

OCO3HAHWE IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO,
YCTAaHOBKAa Ha 3/I0pOBBII 00pa3 »HM3HH, OCO3HAHWE IMOCIEICTBUI U HENpUSATHE BPEIHBIX
NpUBbIUEK (YMOTpeOJIeHUs] alKorojs, HAapKOTHKOB, KYpPEeHHs), HEOOXOAUMOCTH COOJIOACHUS
npaBuiI OE30MTACHOCTH TPU OOPAIICHHH ¢ XUMHUYECKUMH BEIIECTBAMH B YYCOHBIX M KU3HEHHBIX
CUTYaIHsX;

5) Tpy10BOro BOCIUTAHUA:



(dbopMUpOBaHHE IICHHOCTHOTO OTHOIICHHS K TPYJOBOW JEATEIHLHOCTH KaK €CTECTBCHHOMN
MOTPEOHOCTH YeJIOBEKa M K MCCIIEOBATEILCKON JEATeIbHOCTH KaK BBHICOKO BOCTPEOOBAHHOM B
COBPEMEHHOM OOIIIECTRBE;

pa3BHUTHE MHTEpeca K NMpodeccusiM, CBSI3aHHBIM C XUMHCH, B TOM 4YHCIe K mpodeccusm
Hay4YHOU c(hephl, 0CO3HAHNE BO3MOXKHOCTH CaMOpeaIn3allu B 3TOi cdepe;

6) 3K0JI0TMYEeCKOT0 BOCTIUTAHUS:

OCO3HAaHHE HEOOXOAMMOCTH OTHOIICHHS K MPHUPOJIC KaK MCTOYHUKY XKU3HU Ha 3emIe,
OCHOBE €€ CYIIICCTBOBAHUS,

MOBBIIIICHUE YPOBHS SKOJOTHYECKON KYJIbTYphI: MPHOOPETEHHUE OIBITA ILIAHWPOBAHHS
MOCTYIIKOB M OLEHKM HMX BO3MOXHBIX IOCIEICTBUU [JIs1 OKPYXKAIOLIEH Cpeabl; OCO3HAHUE
IO0ALHOTO XapakTepa OJKOJIOTHYECKUX TMpoOJIeM M MyTed WX peIIeHHs, CIIOCOOHOCTh
INPUMEHSATh 3HAHUWsS, MMOJy4aeMble NMPU HM3YYCHHHM XHMHHM, IS PEIICHMS 3aJa4, CBSA3aHHBIX C
OKpY’Kalollel Cpe/iori; aKTUBHOE HENPUATHUE JICHCTBHIA, TPUHOCAIINX BPEJl OKPYKaIOIIeH Cpee;
OCO3HAHHE CBOCH POJIM KaK TPakJaHWHA M IMOTPEOUTEIS B YCIOBHSIX B3aMMOCBS3H IPUPOIHOM,
TEXHOJIOTMUECKOU U COHI/IaJIBHOfI Ccpea; roTOBHOCThb K Y4aCTHUIO B HpaKTI/I‘ICCKOﬁ ACATCIIBHOCTHU
9KOJIOTMYECKOMN HaIpaBICHHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeranpeameTHble pe3yiabTaTbhl OOYYalOIIUMXCSA, OCBOMBIIMX MPOrpaMMy I0 XHUMHUHU
OCHOBHOTO 00IIIer0 00pa3oBaHusl, BKIIOYAIOT:

YCBOGHHE  MEXAMCLUUIUIMHAPHBIX  (MEXMPEAMETHBIX)  IOHATHH,  OTpa’kKaroLIuX
MaTepHajJIbHOE €AMHCTBO MHpa M MPOLECC MO3HAHUS (BEIIECTBO, CBOMCTBO, SHEPIHsl, sIBICHHE,
Hay4HbIM (akT, 3aKOHOMEPHOCTb, THUIIOTE3d, 3aKOH, TEeOopHs, HaOmIoleHNe, H3MepeHue,
HCCJIEIOBaHKE, IKCIIEPUMEHT U JIPYTHE);

OBJIaJICHUE YHUBEPCATbHBIMU y4eOHBIMU JeNCTBUSAMU (mo3HaBaTEIbHBIMU,
KOMMYHHUKATUBHBIMHU, PETYJISATUBHBIMH), BaXXHBIMU ISl TOBBIIEHUS 3()()EKTUBHOCTH OCBOEHUS
colepkKaHus ydeOHOro mpeaMmera, (OPMHPOBAHUS KOMIETEHIMH, a Takke MPOEKTHO-
UCCIIEI0BATEIbCKON AEATEIbHOCTH 00yJaroIuXCcs B Kypce XUMUH;

CIIOCOOHOCTh MX UCIOJIB30BaTh B yUEOHOMH, MO3HABATEIbHON U COLMATbHON IPAKTHKE.

ITo3naBaTenbHBIC YHHBEPCAJIbHbIC Y4eOHbIC el CTBUS

ba3osrble Jornyeckue 1eHCTBHUA:

YMEHMSI HCHOJb30BaTh MPHEMbl JIOTHYECKOTO MBIIUIEHUS IPH OCBOEHUU 3HAHUM:
pacKpbIBaTh CMBICI XHMMHUYECKHUX TOHATUN (BBIAENSATH UX CYUIECTBEHHbIE IPU3HAKU,
yCTaHaBJIMBATh B3aUMOCBS3b C JPYTUMHU MOHSATHIMM); aHAJIM3UPOBATh, CPABHUBATH, 0000ILATH,
BBIOMpPATh OCHOBaHMA JUIS KJIACCU(PHUKAIMM M CHUCTEMAaTHU3allMUd XHMHYECKHUX BEIIECTB U
XUMHYECKHX peaklUui; yCTaHaBIMBAaThb NPUUYMHHO-CJIEICTBEHHBIE CBS3M MEXAYy OOBEKTaMu
U3YYEHHUS; CTPOUTH JIOTUYECKUE pacCyXIeHHs (MHAYKTHUBHBIE, NEAYKTUBHBIE, 1O aHAJIOTUH);
npeularaTb KpUTEPUU M BBISBISATH OOIIME 3aKOHOMEPHOCTH W TNPOTHUBOPEUUS B HM3y4aeMbIX
npoueccax M SBJIEHUSX; MPOBOJUTH BBIBOABI M 3AKIIOYEHMS; YMEHUS NPUMEHATH B IIPOLIECCE
MO3HAHUS MOHATHUS (MpPEIMETHbIE U METalpeAMETHbIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJECIH,
UCIIOJIb3YEMbIE B XMMHHU, MPEOOPa30BbIBATh MOJEIbHBIE NMPEACTABICHUS — XUMHUYECKUN 3HaK
(cuMBOI 37IeMEHTa), XUMUYecKas GOopMyia U ypaBHEHUE XUMUYECKON PEaKIMU — MPU PELICHUN



yueOHBIX 3a/ay; C YYETOM JTHX MOJIENbHBIX MPEICTaBICHUM XapaKTeph30BaTh H3ydaeMble
XMMUYECKHE BEIIECTBA U XUMUYECKHUE PEaAKIIUH.
ba3oBble wuccienoBare/bCcKue AecTBUS (MeTOAbI HAYYHOI0 TO3HAHMS BelIECTB H
sIBJIEHHH):

YMEHHUsI IPUMEHSATh METO/Ibl HAYYHOTO MO3HAHUS BELIECTB U SIBJICHUN HA IMIIUPUYECKOM U
TEOPETUYECKOM YPOBHSX B Yy4YeOHOW TIO3HABATEIbHOW H TMPOEKTHO-HCCIIEIOBATEIIbCKON
JIeSATEIbHOCTH;

YMEHHMsI HCIIOJIb30BaTh IOCTABJICHHBIE BOMPOCHI B KaueCTBE MHCTPYMEHTA MO3HAHUS U
CaMOCTOSITENIbHO CTAaBUTh BOIPOCHI, aHAIM3UPOBATh (HAKThI, BBIABIATH U (POPMYIHPOBATH
npo0OiieMy, ONpeNeNsaTh Leldb W 33a/a4d, COOTBETCTBYIOIIME PEIICHUIO MPOOJIeMbI; Mpeiarath
OMUCATEIbHYIO WM OOBSICHUTEIBbHYIO THUIOTE€3Yy M OCYIIECTBISATH €€ MPOBEPKY; YMEHUSs
MPOBOAMUTH U3MEPEHUS HEOOXOAUMBIX ITAPAMETPOB, BBIUUCIICHUS, MOACIUPOBAHNE, HAOIIOICHUS
U DKCIEPUMEHTHI (pealbHble M MBICIECHHBIC), CAMOCTOSTENIBHO MPOTHO3UPOBATH PE3YJIbTATHI,
dbopMyIupoBaTh 0000IIEHUS U BBIBOJBI IO PE3YJIBTaTaM MPOBEIACHHOTO OIBITA, UCCIICIOBAHUS,
COCTaBJISITh OTYET O MPOJIETaHHON padoTe;

PabGora ¢ undopmanmeii:

YMEHHsI OPUEHTUPOBATHCSI B PA3IMYHBIX UCTOYHHMKAX MH(OpManuu (HayqHO-TIOMYJsipHAs
auTeparypa XMMHUYECKOTO COJEpKaHUs, CIpaBOYHBIE TMocoOus, pecypcel HHTepHeTa);
aHaJIM3UpoOBaTh  WH(MOpPMAIMIO U  KPUTUYECKH  OLEHUBATh €€  JIOCTOBEPHOCTh U
HENPOTUBOPEUUBOCTh, OTOMPATh U MHTEPIPETUPOBATH UH(DOPMALIHIO, 3HAUUMYIO ISl PELICHHS
yueOHOM 3a/layl; YMEHHUs MPUMEHSATHb pa3jMuHble METOJAbI M (OPMYIUPOBATH 3aMPOCH MPU
MOKCKE U 0TOOpe MH(pOPMAITUHU, HEOOXOAMMOMN ISl BBITIOJTHEHHS Y4eOHBIX 33]1a9; UCTIOIb30BaTh
WH()OPMAIIMOHHO KOMMYHHUKATUBHBIE TEXHOJOTUM U PA3JIUYHBIE IIOMCKOBBIE CHCTEMBI;
CaMOCTOSITENIbHO BBIOMpPATh ONTUMAIBHYIO (OpMY TMpeAcTaBIeHUs HHPOPMAIUU (CXEMBI,
rpaduku, auarpaMMsbl, TaOJIUIIbI, PUCYHKH U Apyrue (GOpMbl); YMEHUS UCIOIb30BaTh HAYUHBIN
S3BIK B KaUECTBE CPEICTBA padOTHI C XUMHUUYECKOU MH(OpMaIuen; IpPUMEHATh MEXIPEIMETHBIC
(pusnueckue U MaTeMaTHYECKUE) 3HAKU M CUMBOJIBI, POpMYIIbl, a00OpeBUATYpPhI, HOMEHKIIATYPY,
HCIIONIb30BaTh U MPeoOpa30oBhIBATh 3HAKOBO-CUMBOJINYECKUE CPEACTBA HATTISITHOCTH.

KoMMyHuUKaTHBHBIe yHHBepcalbHble Y4eOHbIe el CTBHA:

1) ymeHus oO1ieHus (MMCbMEHHOM U YCTHOM KOMMYHUKAIIUN):

NPECTaBIIATh IOJyYEHHbIE PE3yJIbTaThl IMO3HABATEIbHOM JEATENIBHOCTH B YCTHBIX U
NUCbMEHHBIX TEKCTax; IyOJMYHO BBICTYNATh C Ipe3eHTaluedl pe3ylbTaTOB BBIOJIHEHUS
XUMHYECKOTO IKCIEPUMEHTa (MCCIeI0BaTeNbCKOW 1a00paToOpHON MM MPAKTUYECKON paboThI,
y4eOHOT0 TPOEKTa); B XOJ€ Auaiora U (WiIM) AUCKYCCHH 3a/JaBaTh BOIPOCHI MO OOCYKIaeMOn
TE€Me U BbICKa3bIBaTh MU, (POPMYJIUPOBATH CBOM MPEAJIOKEHHUS] OTHOCHUTEIHHO BBITOJHEHUS
IIPEJI0KEHHON 3a1auH.

2) yMeHHUs yueOHOT0 COTpyAHUYECTBA (FPYNIOBasi KOMMYHHUKAIUs):

y4acTBOBaTh B TIPYNNOBBIX (opMax pabOThl: IUIAHUPOBATH OPraHU3aLUI0 COBMECTHOMU
paboThI, ONPENENATh CBOIO POJb, PACHPEACTATh 33aJaud MEXy YJICHAMU TPYIMIbI; BBITOIHATH
CBOIO 4acTh pabOThI, KOOPIAMHUPOBATH CBOU JEHCTBUA C ACUCTBUSAMH JAPYTHX UICHOB KOMaH]IBI,
ONpeAeNiATh KPUTEPHUH IO OLIEHKE KadecTBa BBIMOJIHEHHON pabOThl; peniath BO3HUKAIOILIUE
npo0sieMbl Ha OCHOBE ydeTa OOIIMX HMHTEPECOB M COIJIACOBAaHUS IMO3MIIMHA, Y4acTBOBaTh B
o0cyx/1eHu, 0OMeHe MHEHHSIMU, «MO3TOBOM IITYypMe» U APYTUX (popMax B3aMMOACHCTBHSL.



PeryasiTuBHble YHHBepPCcAJIbHbIe YUeOHbIE 1eiiCTBHUS

OBJIaI[GHI/Ie YHUBCPCAJIbHBIMU yq€6HBIMI/I PETYIATHBHBIMU HeﬁCTBHﬂMH BKJIFOYACT
pa3BUTHE CAaMOOPTaHU3AINH, CAMOKOHTPOJIS, CAMOKOPPEKIIUH, B TOM YHCIIE:

YMEHHS peIIaTh ydeOHBIE W HCCIICJOBATENbCKUE 33Jadl: CaMOCTOSATEIFHO BBIOMPATH
croco0 pemieHusi y4eOHOW 3agaud (CpaBHHMBATh HECKOJIBKO BAapHAHTOB PEIICHHs, BBIOMPATH
HanOoJiee MOAXOMAUIMNA C YYETOM CaMOCTOATENBHO BBIICICHHBIX KPUTEPUEB), IJIAHUPOBATH
CBOIO pa0OTy MpH peLIeHUH y4eOHOH MIIM MCCIICOBATEIILCKON 3a/1aui; HAa OCHOBE MOIYYEHHBIX
pe3ysbTaToB (GOPMYIHPOBaTH OOOOLICHUS M BBIBOABI, IMPOTHO3HPOBATH BO3MOXKHOE Pa3BHTHE
IPOIIECCOB; AHAIM3MPOBATH PE3YJbTaThl: COOTHOCUTH CBOM JICHCTBUSA C IJIAHUPYEMBIMHU
pe3yibTaTaMH, OCYIIECTBIATH CAaMOKOHTPOJb  JAEATENbHOCTH; KOPPEKTHPOBATH  CBOIO
JIeATEILHOCTh HAa OCHOBE CAMOAHAJIN3a H CAMOOILICHKH.

HPEIMETHBIE PE3YJIbTATDBI

[IpenMeTHble pe3ynbTaThl OCBOEHHUS MPOrpaMMbl IO XHUMHH OCHOBHOTO OOIIEro
o0Opa3oBaHus Ha YriyOJEHHOM YPOBHE MMEIOT 00Ilee coaepKaTelbHOe SAPO C MPEeAMETHBIMU
pe3yabTaTaMu 0a30BOTO ypPOBHS, COTJIACOBAHBI MEXIY COOOM, YTO MO3BOJSET PEaH30BHIBATH
yriayOleHHOe M3y4yeHHE KaK B paMKax OT/AEIbHBIX KJIacCOB, TaK M B paMKax pealu3aluu
WHAUBUAYAIbHBIX 00pa30oBaTeNbHBIX TPAGKTOPHU, B TOM YHCIE MCHOJB3Ys CETEBOE
B3aMMOJIeiicTBre opranu3anuu. [1o 3aBepiiennn peanuzanuy NporpaMMbl yriyOJIeHHOTO YPOBHS
oOyuJaroluecs: CMOTyT JeTaJlbHee OCBOUTh MaTepUall, OBJIAJAETh PACIIMPEHHBIM KPYTrOM MOHATUI
U METOJIOB, pelaTh 3a7a4n 00JIee BICOKOTO YPOBHS CIOXKHOCTH.

[IpenmerHble pe3yibTaThl BKJIIOYAIOT: OCBOCHUE OOYYAIOIIMMHCS HAYYHBIX 3HAHHM,
YMEHUH U crocoOoB JEHCTBUM, cnenuduyeckux i MpeaMeTHON obsacTu «XHUMHA»; OCHOBBI
HAyYHOT'O MBIIUIEHUS; BUJIbI IEATEIBHOCTH 10 MOJYYE€HUIO HOBOTO 3HAHUS, €r0 MHTEPIPETaLluHy,
peoOpa3oBaHUI0 U MPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX U pealbHBIX KU3HEHHBIX YCIOBUSIX;
o0ecreyrBaroT BO3MOKHOCTh YCIEITHOIO 00y4YeHHs Ha CIeIyIOIeM YPOBHE 00pa30oBaHuUs.

K xoniy oOyuenus 6 &8 kaacce y oOydaromierocs OyayT chOpMHPOBAaHBI CIEAYIOIINE
IpeIMETHBIE PE3YIbTaThl U3YUYEHUS XMMHUH Ha YTITyOJIEHHBIM YPOBHE:

pacKpbIBaTh CMBICI OCHOBHBIX XMMHMYECKHMX IOHATHUH: aTOM, MOJEKYJa, XUMHUYECKHU
AJIEMEHT, METajul, HEMETA/l, aJUIOTPONMs, INPOCTOE BEIIECTBO, CIOXKHOE BELIECTBO, CMECHh
(omHOpOHAS U HEOJHOPOAHAS), BAJICHTHOCTh, OTHOCUTENbHASL aTOMHAs M MOJIEKYJIsipHasi Macca,
KOJIMYECTBO BEIECTBA, MOJb, MOJSpHAas Macca, MAaccoBas JOJISI XMMHYECKOrO J3JEMEHTa B
COEZIMHEHUH, MOJISIPHBIA 00bEM, OTHOCUTENbHAS MJIOTHOCTh I'a30B, OKCU, KUCIIOTA, OCHOBAHHE,
COJIb, aM(OTEpHBIH OKCHJ, aM(OTEPHbI THIPOKCHA, XUMHUYECKas peakius, Kiaccudukanus
peaxkiuii: peakiiui COeTUHEHUS, PEeaKIuu pas3Io’KEeHUs, peaklui 3aMelIeHHs], peakluu oOMeHa,
9K30- U DHAOTEPMUYECKUE PEAKINH; TEIIOBOM 3(eKT peakiuu; SApo aToMa, 3JIEKTPOHHBIN
CJIOM aToMa, aTOMHasi OopOuTalb, paJuyc aromMa, XUMUYECKas CBs3b, MOJIIPHAs U HEMOJSpHas
KOBaJICHTHAas CBsS3b, NOHHAsI CBS3b, MOH, KaTMOH, aHMOH, PacTBOpP, MaccoBasl J0JI BEIECTBA
(mpolleHTHAas KOHIIEHTpalMs) B pacTBOpE, MOJSpHas KOHIEHTpalus BELIECTBA B PacTBOPE;
ANEKTPOOTPHULATEIBHOCTD, CTENEHb OKHCIEHUS, OKUCIUTENIN U BOCCTAHOBUTEIHU, OKHCIICHHE U
BOCCTaHOBJICHHE, OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIIUU, METO]I JIEKTPOHHOTO OaaHca;



WJUTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHUYECKMX IOHATHM WM NPUMEHATh OTH
MOHSITHUS MIPU OMKMCAHUY BEIIECTB U UX MPEBPAIICHUI;

UCTIOJIb30BaTh XMMHUYECKYIO0 CUMBOJIUKY JJISl COCTaBJICHUS (POPMYIT BELIECTB M YpaBHEHUI
XUMUYECKUX PEaKLUM;

ONpeeNATh BaJCHTHOCTb AaTOMOB OJJIEMEHTOB B OWHApHBIX COEIUWHEHHSX, CTEIEHb
OKHCJIEHHS 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, IPUHAITIE)KHOCTh BEIIECTB K ONPEAEICHHOMY
KJIACCy COEAMHEHHMN MO Qopmyiam, BUIAb XUMHUYECKOW CBSI3U (KOBAJICHTHOW M HMOHHOW) B
HEOPraHWYECKUX COEMHECHUSIX;

pacKpbIBaTh CMBICI 3aKOHOB COXPAHEHHsS MAacChl BELIECTB, IIOCTOSIHCTBA COCTaBa,
[Tepuonnueckoro 3akona JI. 1. MenneneeBa, aroMHO-MOJIEKYJISIPHOM T€OpUH, 3aKOHA ABOTaIpO
U €ro CIEICTBUM, MPEACTABIEHUH O HAy4YHbIX METOAAX IIO3HAHMUs, B TOM 4HCIE
SKCHEPUMEHTAIBHBIX W TEOPETUYECKUX METOJaX MCCIEJOBAaHUS BEUIECTB W HM3YYEHHs
XUMUYECKUX PEaKLUid;

JIEMOHCTPUPOBATh TOHHUMAaHUE TMEPUOAUYECKON 3aBUCUMOCTH CBOWCTB XUMHUYECKUX
AJIEMEHTOB OT UX MOJ0XeHus B [lepuoanueckoit cucreme:

ONKCHIBATh U  XapakTepu3oBarb Tabmumunyro Qopmy Ilepuonnyeckoit  cuctemsl
XUMHYECKHX SJIEMEHTOB: pazlinyaTh MOHATUS «TJIaBHasg MoArpymnmna (A-rpynmna)» u «mnoOoudHas
noarpymnmna (b-rpymnmna)y, «Mainbie mepuoab U «O0JbIINE TEPUOIBIY;

COOTHOCUTh O0O3HaueHus, KOTopple HMeroTcsl B Tabiuue «llepuoauueckas cucrema
xuMuueckux snemeHToB J[. M. MennpeneeBa», ¢ 4YHUCIOBBIMM XapaKTEPUCTUKAMHU CTPOCHHS
aTOMOB XHMMHMYECKHUX DJEMEHTOB (CocTaB M 3apsja  sAapa, oOliee 4YHCIO DJIEKTPOHOB U
pacnpeneseHne ux 1o 3JIEKTPOHHBIM CII0SIM);

OOBSICHATH CBS3b MOJIOKEHUs djemMeHTa B [lepmoanueckoil cucteme C pacnpeneieHuemM
AIIEKTPOHOB MO PHEPTETUYECKUM YPOBHSM, MTOJAYPOBHAM M OpOUTANISIM aTOMOB MEPBBIX YETHIPEX
NIEPHUOJIOB;

KJIaCCU(UIIMPOBATh XMMHMUYECKHUE 3JIEMEHThI, HEOPraHMYECKHE BEIEeCTBA, XMUMHUYECKHE
peakuuu (1o YMCITy U COCTaBY YYacTBYIOIIUX B pEaKLUU BELIECTB, IO TEIIOBOMY 3D (DEKTY);

XapaKTepu30BaTh (OMUCHIBATH) (PU3MUECKUE U XUMUYECKUE CBOMCTBA MPOCTHIX U CIOXKHBIX
BEIIECTB: KHUCIOPOAA, BOAOPOJA, BOABI, OOIIHE XMMHYECKHE CBOMCTBA OKCHAOB, KHUCIOT,
OCHOBaHUW M COJIEH, TEHETUYECKYI0 CBSI3b MEXIYy HHUMH, TMOATBEPXKIas MpUMEpamMu
MOJIEKYJIIPHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIINIA;

ONUCHIBaTh POJIb KUCIOPOJAA, BOAOPOJA U BOABI B IPHUPOIHBIX IMPOLECCaX, B MKUBBIX
OpraHu3max, HMX TMPUMEHEHHE B Ppa3JIMYHBIX OTPACISAX MPOMBIIUIEHHOCTH, BO3MOXHOE
HCIOJIb30BaHNE B COBPEMEHHBIX TEXHOJIOTHSAX;

OOBSACHATHP M MPOTHO3UPOBATH CBOMCTBAa BELIECTB B 3aBHUCHUMOCTH OT HMX COCTaBa W
CTPOEHHUSI, BO3MOKHOCTHU MTPOTEKAHUS XUMUYECKUX PEBPAILIEHUNA B PA3JIMYHBIX YCIOBHUSIX;

BBIYHCIIATh OTHOCUTEIIbHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB, MOJISIPHYIO
Maccy CMECH, MOJIbHYIO JIOJII0 XMMHUYECKOIO 3JEMEHTa B COEAMHEHHH, MAacCOBYIO JIOJIIO
XUMHUYECKOT0 3JIEMEHTa 1Mo GopMyJie COeAUHEHHSI, HAaXOUTh MPOCTENIIyI0 (JOpMYIy BelllecTBa
M0 MacCOBBIM WJIM MOJBHBIM JIOJSIM 3JIEMEHTOB, MAacCCOBYIO JIOJIO BEILECTBA B PAacTBOPE,
MOJISIPHYIO KOHLIEHTPAllMIO BEIIECTBA B PACTBOpPE, MPOBOAUTH paCUYEThl MO YpPaBHEHUSIM
XUMUYECKON PEAKIINN;

PUMEHSTh OCHOBHBIE OIEpali MBICIUTEIBHON JEeSTeIbHOCTH — aHalIu3 M CHUHTE3,
CpaBHEHHE, O00OOIIeHHe, CHCTEMaTH3allio, KIAcCU(UKAINIO, BBISBICHHE MPUYUHHO-
CJIEICTBEHHBIX CBSI3€M — JIJIsl U3yUEHUsI CBOMCTB BEILIECTB M XMMUYECKUX PEAKIUA, €CTECTBEHHO-



Hay4yHbl€ METOJbl IIO3HAHUS — HAOJIOACHUE, H3MEpPEHHE, MOJAEIMPOBAHUE, AKCIEPUMEHT
(peanbHBIN ¥ MBICTICHHBIH) — 111 OCBOCHUS y4eOHOTO COJIEpIKAHMS;
pacKpbIBaTh CYIIHOCTh IIPOLIECCOB OKUCIEHUS U BOCCTAHOBIJIEHHUS, COCTaBIISITh YPAaBHEHUS
IPOCTBIX OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUI (METOJOM 3JIEKTPOHHOIO OajaHca);
YCTAQHABJIMBATh CBSI3U MEXAY PpEaJbHO HAOIIONAEMBbIMH XUMHUYECKUMH SBICHUSAMH U
IpoIecCaMy, MPOUCXOMSIIMMHA B MakpOo- M MHUKPOMHpPE, OOBSCHATh HMPUUYMHBI MHOTO0Opa3us
BEIIIECTB, COOTHOCUTh XUMHUYECKUE 3HAHUS CO 3HAHUSIMU APYTHX y4EOHBIX IPEIMETOB;
coOmoaTh IpaBuiga Oe3omacHoM paboTbl B J1a0OpaTopuu MpPU  HUCHOJIB30BAHUU
XMMHUYECKOH MOCyAbl M OOOpYIOBaHMUs, a Takke IpaBuia OOpalleHHs C BEIIECTBaMH B
COOTBETCTBUH C MHCTPYKLHUSMH BBIOJHEHHS JTAOOPATOPHBIX ONBITOB M MPAKTHUYECKUX paboT 1Mo
HOJTY4EHHIO U COOMPAHMIO ra3000pa3HbIX BEIECTB (BOJOPOAA U KHCIOPOJA), MIPUTOTOBICHHIO
pacTBOpPOB C  OIpPENENIEHHOW MaccOBOWM Jl0JIed pacTBOPEHHOIO BEIIECTBA, PELICHUIO
9KCHEPUMEHTAIbHBIX 33a4 110 TeMe «OCHOBHBIE KJIacChl HEOPTaHUUECKUX COCTUHEHUI;
JEMOHCTPUPOBATh BJla/IEcHHE OCHOBAMU XUMHUYECKOW IPAMOTHOCTH, BKJIIOUAIOUIEH YMEHUs
0e30macHOro oOpameHus ¢ BEHIECTBAMH, HMCIIOJIb3YEeMbIMH B MOBCEIHEBHOHN JKM3HH, a TaKXKe
3HaHHE MIPABUJI MIOBE/ICHUS B LIEJSIX COEPEXEHUS 3J0POBbs U OKPYXKAIOILEH Cpeibl.

K koHiy obOyuenuss ¢ 9 knacce y oOydaromierocss Oynyr chOpMHpPOBaHBI CIEIYIONIHEC
IIpEeIMETHBIE PE3YJIbTAThl U3YUYEHUS XUMHUH HA YIIIyOJIEHHBIM YPOBHE:

pacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKHUX MOHATHM: XUMHUYECKHI 3JEMEHT, aToM,
MOJIEKYJIa, UOH, KaTHOH, aHHOH, 3JIEKTPOOTPULIATEIbHOCTb, CTENEHb OKHCIEHHUS, XUMHUYECKas
peaxiysi, TeroBoi 3 ekt peakuuu, MoJib, MOJIIPHBIN 00BEM, pacTBOp;

AIIEKTPOJIUTHI, HEDJEKTPOJIMTHI, AIIEKTPOJIUTUYECKAs] IUCCOLMALUS, PEaKUUUd HOHHOIO
oOMeHa, THIPOIU3 coJield, oOpaTUMble U HEOOpaTUMBIE pEaKIUU, OKUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIE PEAKIUU, OKUCIHMTENIb, BOCCTAHOBUTEIb, OKHCIEHHE U BOCCTAHOBIICHUE,
AIIEKTPOJIN3, aAJJIOTponus, amMQpOTepHOCTb, XHUMHUYECKas CBS3b (KOBaJIEHTHas, MOHHad,
MeTaJIJIMYecKasi), MEXMOJEKYJIsIpHble B3aUMOIEHCTBUS (BOJAOpOJHAsl CBsA3b, CUJbl BaH-nep-
Baannca), KOMIIJIEKCHBIE COSAMHEHHMSI, KPUCTATUNIMYECKUE PEIIeTKH (MPUMUTHUBHAS KyOudeckas,
00BEMHO-IIEHTPUPOBaHHA KyOWYecKasi, TpaHeleHTpPUpOBaHHAs KyOWueckas, reKkcaroHajabHas
IUIOTHOYNAKOBaHHAs ), KOPPO3Us METAJIOB, CIUIABbI; CKOPOCTh XMMHUUYECKON peakluy, KaTajus,
XUMHUYECKOE paBHOBECHE, OJJIEMEHThl XHWMHUYECKOW TEPMOJAMHAMUKH KakK OJHOM U3
TeopeTnueckux ocHoB xumuu; [1/1K;

WJUTIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XHMHUYECKHX TOHATHUM WM NPUMEHSTh 3TH
MIOHSITHUS TIPU OTIMCAHUH BEIIECTB M MX MPEBPAICHUMH;

HCITOJTH30BaTh XUMHYECKYIO CHMBOJIMKY JIJIS COCTaBJICHUs (DOPMYJT BEIIECTB U YPABHEHHI
XUMUYECKUX PEaKInid;

ONpENIENATh BAJIGHTHOCTh U CTENEHb OKHUCIECHUS XUMUUYECKHX 3JIEMEHTOB B COCAMHEHUSX
Pa3IMYHOTO COCTaBa, MPUHAJIEKHOCTh BEUIECTB K OMNPEIEIIEHHOMY KJAcCy COEIMHEHUH IO
dbopmynaM, BHIBI XUMHUYECKOHW CBs3U (KOBAJICHTHOW, WOHHOW, METAJUIMYECKOW) B
HEOPraHMYECKUX COCNMHEHUSX, 3apsij HOHA 1O XUMHUYecKoi ¢opMmyle, XapakTep Cpeabl B
BOJHBIX pacTBOpax HEOPraHUYECKUX COCAMHEHUH, TUIN  KPUCTAIUIMYECKON  PEIIeTKH
KOHKPETHOI'O BEIIECTBA;

packpsiBaTh cMbica [lepuoandeckoro 3akona /. 1. MenaeneeBa nu 1eMOHCTpUPOBATH €0
MOHUMAaHUE:



ONHUCBIBATh U  XapakTepuszoBaTb TaOnuuHyro ¢Gopmy Ileproguueckoil  cuCTEMbI
XUMHUYECKHX JIEMEHTOB: Pa3indyaTh MOHATHS «A-rpynma» u «b-rpymnmay, «Manble mepuoab» u
«00bIINE TEPUOIBIY;

OOBSICHATH CBSI3b IOJIOXKEHUA ieMeHTa B llepmonuueckoil cucteme ¢ pacnpesneieHueM
3JIEKTPOHOB IO SHEPreTUYECKUM YPOBHSM, MOAYPOBHAM U OpOMTAJISIM aTOMOB IEPBBIX YEThIpEX
HEpUO/IOB;

BBIJICJIATH OOIIMEe 3aKOHOMEPHOCTH B M3MEHEHUH CBOWCTB AJIEMEHTOB U MX COCIUHEHUN
(KMCIIOTHO-OCHOBHBIX U OKHCIHMTEIbHO-BOCCTAHOBUTEIbHBIX CBOMCTB OKCHIOB M TMAPOKCHIIOB)
B IIpeZiesiaX MaJbIX MEPHOAOB U INIABHBIX MOATPYII C YYETOM CTPOSHHSI UX aTOMOB;

PacKpBIBaTh CMBICI TEOPUU DIEKTPOJMTHYECKOW IMccoulManuu, 3akoHa [ecca m ero
CJICZICTBUH, 3aKOHA JICHCTBYIOIIMX MAaccC, 3aKOHOMEPHOCTEH M3MEHEHUS CKOPOCTH XMMUYECKOH
pEaKlIMK, HAIpaBICHUS CMEIIEHUS XMMHMYECKOIO PaBHOBECHS B 3aBUCHUMOCTU OT Pa3JIMYHbIX
(hakTOpOB;

KJIacCu(UIUPOBATh XMMHYECKHE JJIEMEHTHI, HEOPTraHWYECKHE BEIIECTBA, XUMHUYECKHE
peakiun (0 YUCITy ¥ COCTaBY YYacCTBYIOIIMX B PEAKIMH BEIIECTB, MO TETIOBOMY 3(PQeKTy, 1Mo
arperaTHOMy COCTOSIHUIO pEareHTOB, I10 HW3MEHEHMIO CTeleHEedl OKHUCICHHsS XMMHUYECKHX
3JIEMEHTOB, 110 0OPATUMOCTH, IO YYaCTHIO KaTalu3aTopa);

XapakTepu30BaTh (OMUCHIBaTh) OOIIME XHWMHUYECKHE CBOMCTBA BEIIECTB pPa3JIMYHBIX
KJIACCOB HEOPTaHWYECKUX COEMHEHH, IOATBEP)K/Iasi 3TO OIMMMCAHUE TPUMEPAMHU MOJICKYIISIPHBIX
Y MOHHBIX YPaBHEHU COOTBETCTBYIOLIMX XUMUUECKUX PEAKIINMA;

COCTABJIATh YPABHEHMSI: DJICKTPOJIUTHUECKOW IUCCOLMALMN KHUCIIOT, ILeNoYed U coeil;
MIOJIHBIE W COKpAIlEHHBIE YpaBHEHHs PEaKIMii MOHHOTO OOMEHa; peaklui, MOATBEPKIAIOIINX
CYIIIECTBOBaHHE T€HETHUECKON CBS3M MEXY BEIIECTBAMH PA3JIMYHBIX KIIACCOB;

PacKpBIBaTh CYIIHOCTh MPOIECCOB TMAPOIN3A COJEH MOCPEICTBOM COCTABICHHS KPAaTKUX
MOHHBIX M MOJIEKYJISIPHBIX YpaBHEHUN peakUui, CyITHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
PEaKIHii TOCPEICTBOM COCTABIICHUS SJIEKTPOHHOTO OallaHCa ATHX PeaKIluii;

NPeJICKa3bIBaTh XapaKTep CPe/bl B BOJHBIX PACTBOPAX COJICH;

XapakTepu3oBaTh (OMUCHIBaTh) (U3NYECKHE M XMMHUYECKHE CBOWCTBA MPOCTHIX BEIIECTB
(kucimopoJ, 030H, rpaduT, anma3, KpeMHui, 6op, a3zor, ¢ocdop, cepa, xJIop, HATPUHA, KaIUH,
MarHui, KaJbIMid, ATFOMAHUH, *Kele30, Meb, IUHK, cepeOpo) U 00pa30BaHHBIX MMHU CIIOKHBIX
BEIIECTB, B TOM YHCIIE X BOJIHBIX PACTBOPOB (aMMHAK, XJIOPOBOJOPOI, CEPOBOIOPOI, OKCHIBI
yrirepona (I, 1V), kpemuus (1V), azora (I, I, 1, IV, V) u docdopa (I, V), cepsr (1V, VI),
CepHHUCTasA, cepHas, a30THasg, ¢ocdopHas, yronbHas, KpeMHHUEBass KHCIOTBHI, OKCHIbl U
rugpokcu bl MetaiuioB |A—IA-rpymnn, amomunus, meau (11), nuaka, xenesza (11 u 111));

MOSICHATh COCTaB, OTIENBHBIC CIIOCOOBI ITOJIYUYEHHS] W CBOMCTBAa CIIOXKHBIX BEIIECTB
(KHCTIOpOJCOepKaIMe KUCIOTHI XJIOpa, a30TUCTast, OOpHas, YKCyCHas KHCIOTBI U UX COJIH,
ranoreau sl kpeMuus (I1V) u gpocdopa (I u V), okcun u ruapoxecun xpoma (111), nepmanranar
KaJIvs;

OIHCHIBATH POJIh BAKHEHIIINX U3y4aeMbIX BEIIECTB B MPHUPOIHBIX IPOIIECCax, BIMSHAE HA
KUBBIE OpPraHM3MbI, MPUMEHEHHE B PA3IMYHBIX OTPACiAX SKOHOMMKH, HCIOIb30BaHUE JUIS
CO3JIaHUS COBPEMEHHBIX MaTEPHAJIOB U TEXHOJIOTHIA;

NPOBOJUTH PEAKIMH, TOATBEP)KIAIOIINE KAYeCTBEHHBI COCTaB Pa3IMYHBIX BEIIECTB,
pacIio3HaBaTh OMBITHBIM ITYTEM COZAEPIKAIINecs B BOJHBIX PACTBOPaX MOHBI: XJIOPHU-, OPOMHI-,
uoaua-, cynbdar-, docdar-, kapooHaT-, CHIMKAT-, CYIbYUT-, CyIbPUI-, HUTPAT- U HUTPUT-
WOHBI, THJIPOKCH/I-MOHBI, KATHOHbI aMMOHHS, MarHus, KajbIUs, aTIOMHUHUSA, kene3a (2+) u
xenesa (3+), meau (2+), IMHKa;



OOBSACHATH U MPOTHO3UPOBATH CBOMCTBA BaXKHEUIIINX HU3y4aeMbIX BEIIECTB B 3aBUCUMOCTHU
OT MX COCTaBa U CTPOCHHUS, IPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT MX CBOMCTB, BO3MOKHOCTh
NPOTEKaHUS XUMHUYECKUX IPEBPAIICHUN B Pa3IMYHBIX YCIOBHSIX Ha OCHOBE PACCMOTPEHHBIX
9JIEMEHTOB XUMHUYECKON KUHETUKH U TEPMOJUHAMUKHY;

BBIUUCIISTH OTHOCUTEIBHYIO MOJICKYJSPHYIO U MOJIIPHYIO MAacChl BEIECTB, MAacCOBYIO
JIOJTF0 XUMHUYECKOTO JIEMEHTa 1Mo (popMysie COeAMHEHHS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,
MOJIBHYIO JTOJII0 XUMHUYECKOTO 3JIEMEHTAa B COCIMHEHHUH, MOJIIPHYIO KOHIICHTPAIIMIO BEIIECTBA B
pacTBope, HaXOJUTh MPOCTEHIIYI0 (OPMYIy BEIIeCTBA MO MAcCCOBBIM WJIM MOJIBHBIM JOJISIM
3JIEMEHTOB, MIPOBOJUTH PACUEThl MO YPAaBHEHHUSIM XUMHUYECKHX pEaKLIUW C y4yeToM HeJocTaTka
OJTHOTO M3 pEareHTOB, IMPAKTUYECKOTO BBIXO/AA IPOJYKTa, 3HAUCHHs TeroBoro sgddekra
pEaKIMU, ONPEEIIATh COCTaB CMECEH;

coOnrofarh mpaBwia Oe3omacHOM paboTbl B JabOpaTopuM TMpPH  UCIOJIB30BAHUU
XUMHYECKOH Tocynbl U 00OpyAOBaHHUs, a TakKe MpaBuia oOOpalleHHs] C BEIIECTBAMU B
COOTBETCTBUH C MHCTPYKLHUSMH BBIIOJHEHHS JTAOOPATOPHBIX ONBITOB M MPAKTHYECKUX paboT 1o
MOJIYYCHHUIO U COOMPAHHUIO Ta3000pa3HbIX BEIIECTB (aAMMHUAKa M YIJIEKUCIIOTO Ta3a) U PEIIeHUI0
SKCIIEPUMEHTANIBHBIX 33]1a4 110 TeEMaM Kypca, IPeCTaBIATh Pe3yJIbTaThl SKCIIEpUMEHTa B hopMe
BBIBOJIOB, JI0KA3aTEIbCTB, IPa(UKOB, TAOJIUIL U BBISABIATH SMIUPUUYECKUE 3aKOHOMEPHOCTH;

OPUMEHSATh OCHOBHBIC OIEpPAlMd MBICIUTEIBHON JEATEIbHOCTH (aHAIM3 W CHHTE3,
CpaBHEHHE, 0000IIeHNEe, CUCTEMATU3alMIO, BBISIBICHUE NMPUYUHHO-CIICACTBEHHBIX CBS3EH) IMpH
M3YYCHUU CBOWCTB BELIECTB M XHMHUYECKHUX pEaKIHi, BIIaJETh €CTECTBEHHO-HAYyYHBIMU
METOJaMU TOo3HaHUS (HaOIIOACHHEe, U3MEpEeHUe, MOJCIUPOBAHKE, SKCIIEPUMEHT (pEasIbHbIN U
MBICIICHHBII);

NPUMEHATHh MpaBHja Oe30MacHOr0 OOpalleHUs C BEIIECTBAMH, HCIOIb3yeMBbIMH B
MIOBCEHEBHOM KM3HM, MpaBHUJa MOBEJCHMUS B LENAX COEpPEKEHUs! 30POBbS M OKpYXKarolen
OPUPOJHON cpeabl, MOHMMAaTh Bpea (OHMAacHOCTb) BO3JEMCTBUS Ha JKUBbIE OPraHU3MbI
OTIpENIeICHHBIX BEIIECTB, MOSACHATh HA IPUMEPAX CIIOCOOBI YMEHBIICHHUS U MPEIOTBPAIICHHS X
BPEIHOTO BO3/ICHCTBUS, 3HAYCHUE )KUPOB, OCJIKOB, YTIIEBOIOB ISl OPTaHW3Ma YEI0BEKa;

UCIIOJIb30BaTh MOJyYeHHbIE MPECTaBIeHNs O cepax NMpodeccHoHaNbHON AeATeNbHOCTH,
CBSI3aHHBIX C HAayKOHM M COBPEMEHHBIMH TEXHOJOTMSMHU, KaK OCHOBY Ul NMPO(hecCHOHAIbHON
OpPHUEHTAIUH U JJIsl OCO3HAHHOTO BBEIOOpA XUMHUH KaK NMPO(UIBHOTO MpeIMeTa MPH MPOA0IDKEHUN
00y4eHus1 HAa YPOBHE CPEJHETO O0IIEro 00pa3oBaHus;

y4acTBOBaTh BO BHEYPOUHOM NMPOEKTHO-UCCIIEA0BATENbCKON NEATEIbHOCTH XUMHUECKON 1
XUMHKO-3KOJIOTMYECKON  HaNpaBIEHHOCTH, MPHOOPECTH OMNBIT IMPOBEJACHUS  Yy4eOHBIX
HCCJIEIOBAaHUM B YCIIOBUSIX 00pa30BaTENIbHBIX OpPraHM3allfil, a TakkKe OopraHu3anuil (LEHTPOB)
JOTIOJTHUTEITFHOTO 00pa30BaHUS JETEH.



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumenoBanue pa3iesioB u (undposbie)
KoHTpoJibHbIE IIpakTH4eckue
n/n TeM NPOrpaMMbl Bceero oOpa3oBaTe/ibHbIE
padoThI padoThbI
pecypchl

Paszgea 1. [lepBoHayaibHble XUMHUYECKHE TOHATHUS

Xumusa — BakHast 00J1aCTh
€CTECTBO3HAHUA U

11 . 5 2
PaKTUYECKOH J1eATebHOCTH
4eJIoBeKa
BemecTBa 1 xuMudeckue
1.2 26 1
peaxun
Hroro no paszneny 31

Pa3nen 2. BaxkHeiiune npeactaBuTe/ M HEOPraHMYECKUX BellleCTB

Bo3zayx. [lonstue o razax.

2.1 15 1 1
Kucnopon. Oxcuabl

99 Bonopoa. Ilonstue o kucnorax 7 1
M COMIAX

53 Boga. PactBopsl. [lonsitue 06 11 1 1

OCHOBAHHUAX

24 OCHOBHBIC KIIACCHI 16 1 1

HEOPraHUYECKUX COCIMHEHUN

Hroro no pazneny 50

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoB.




Xumnueckas cBsizb. OKHCJIUTENbHO-BOCCTAHOBUTEIbHBIE Pe€akuu

[lepuoauueckuii 3aKOH U
31 Ilepronnueckas cucrema 11
XUMHUYECKUX 3jiemMeHToB J[. 1.
MenneneeBa. CtpoeHue aroma
XumMu4eckas CBS3b.
3.2 OKHUCIIUTEITBHO- 11
BOCCTAHOBUTEJIbHBIC PEAKITUU
Htoro no pazneny 22
OBUIEE KOJIMYECTBO YACOB I10 102
[TPOIT'PAMME




9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undgposBbie)
Ne n/m Konrpoabnbsie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTshI pecypeni
Pa3zgea 1. BemmecTBo 1 XuMH4yecKkasi peakuus
11 [loBTOpEeHue u yriay6ienue 3HaHUK O 7
' BEILIECTBE
12 OcHOBHBIE SaKOHOMePHOCTI/I MIPOTEKAHUS 10 1 1
XUMHYECKHUX PEaKIUii
13 DNeKTpOIUTHYECKAs JUCCOLHALINS. 13 1 5
XUMUYECKUE Peaklui B pacTBOPax
Hroro mo pazueny 30
Pa3nes 2. HemeTanibl M MX COeIMHEHHUS
51 OO61mas xapakTepUCTHKa XUMUYECKUX 7 1
' aneMeHToB VIIA-rpynmsl. ["anorenst
OO11ast XapaKTepUCTHKA XUMHUYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 9
COCIIMHEHUS
OO11ast XapaKTepUCTHKA XUMHYECKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, Gpocop u ux 11 1
COEIIMHEHUS
OO01mmast XxapaKTepPUCTHKA XUMHYECKIX
2.4 anemeHToB |VA-rpynnsl. Yriepoa u 13 1 2
KpPEMHUU, UX coequHeHus. bop
Wroro no pazueny 40




Pa3zgen 3. MeTasIbl M UX COeAUHEHU A

3.1 OO01111€e cBOMCTBA METAIIJIOB 8

3.2 Baxneiime MeTamisl ¥ UX COSIUHEHUS 18
Wroro no pazueny 26
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa

41 BemectBa 1 Matepuaibl B )KU3HU YEJIOBEKA. 3
' OCHOBBI PKOJIOTHYECKON IPAMOTHOCTH
Htoro no pazneny 3
Pa3znen 5. O0001menne 3HAHUH

51 [ToBTOpEHKE M 0000IIICHNE 3HAHUIA 3
' OCHOBHBIX Pa3zesioB KypcoB 8—9 Ki1accoB
Hroro mo pazueny 3
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102




HOYPOYHOE IINTAHUPOBAHHUE
8 KUIACC

Ne

n/
n

Tema ypoka

KoanuyecTBO 4acoB

KoHnTtpousb
HbIE
padoThI

Bce
ro

IIpakTuye
CKHe
padoThI

Jlara
usyue
HHS

DJIeKTpOHHbIe NN (poBbIe 00pa3oBaTebHbIE PeCypChl

IIpenmer xumuu.
Pons xumun B
JKA3HU YEJIOBEKA

bubnmoreka [{OK https://m.edsoo.ru/7f41837¢

Tena u BemecTBa.
duznueckue
XUMHYECKHE
CBOMCTBA BEIIIECTB

https://ypok.pd/library/masterklass moe originalnoe nachalo
_uroka_162505.html

duznueckue n
XAUMHUYECKUE
SIBJICHUS

[IpencraBnenus o
Hay4YHOM MO3HAaHUH
Ha BMHI/IpI/ILIGCKOM
YpOBHE:
HaOII0AEHHE,
U3MEpEHNUE,
HKCIIEPUMEHT,
MOJICJIUPOBAHUE.
ITonsarue o
MeToJIaX paboThI C
XUMHYECKUMH
BEIIIECTBaMH.

bu6mmoreka [IOK https://m.edsoo.ru/7f41837c

bub6moreka [{OK https://m.edsoo.ru/ff0d227e




O6opynoBanue
IIKOJIbHOM
XUMHYSCKOM
nabopaTopuu

IIpakTrueckas
pabota Ne 1 mo
teme "[IpaBuna
paboThI B
1a00paTOPUH U
MPUEMBI
oOparieHus ¢
1a00paTOPHBIM
obopynoBanuem"

YucTele BelecTBa
n CMECH

IIpakTrueckas
pabota Ne 2 o
teMe "Pa3znenenue
cMmeceil (Ha
MIpUMEPE OYUCTKH
MOBapeHHOM comn)"

ATOMBI U
MOJIEKYJIbI

bubmuoreka IIOK https://m.edsoo.ru/ff0d28c8

bubmmoreka [{OK https://m.edsoo.ru/ff0d2be8

10

11

XUMHYECKHUE
3JIEMEHTBI

IIpocteie
CJIOKHBIE BEIIECTBA

BemecTBa
MOJIEKYJIIPHOI'O U

bubmmoreka [IOK https://m.edsoo.ru/ff0d2a6c



https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c

HEMOJIEKYJIIPHOTO
CTpOCHUS

12

XuMuueckas
dbopmyna.
BaneaTHocTh
aTOMOB
XUMHYECKHUX
3JIEMEHTOB

bu6mmoreka [{TOK https://m.edsoo.ru/ff0d2d50

13

14

3aKOH MOCTOSHCTBA
COCTaBa BEILIECTB

Onpenenenue
BaJIEHTHOCTHU
aTOMOB II0
dbopmynam
OMHapHBIX
COeTMHEHNN

bub6muoreka [IOK https://m.edsoo.ru/ff0d323c

15

OTHOCHUTENLHAA
aToOMHas Macca.
OTtHOCHUTEILHAS
MOJIEKYJIIPHAS
Mmacca.
Breraucnenus
OTHOCHUTEIIbHOMN
MOJIEKYJIAPHOMN
MaccChl BEIIECTB,
MOJISIPHOW MaccChl,
MAacChI BEIISCTB U
KOJINYECTBa
BEIlleCTBa



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d323c

16

MaccoBas mois
XHUMHUYECKOTO
JJIEMEHTA B
COEIMHEHMH.
Brrancnenus
MacCOBOM 01
XUMHYECKOTO
3JIEMEHTA 10
dbopmyiie
COCIMHCHUS

17

Haxoxnenue
IIPOCTENIIEH
bopmybl
BEILECTBA 10
MacCCOBBIM J0JISIM
3JIEMEHTOB

18

Beruucnenus
IIpoCTeNIIEeH
bopMyIibl
BEIIECTBA IO
MAacCOBBIM WJIU
MOJIBHBIM JIOJISIM
3JIEMEHTOB

19

KommuecTBo
BemiecTsa. MoJb.
Bzaumocss3s
KOJIMYECTBA, MACChI
U Yucia

CTPYKTYPHBIX




CAHUI BCIICCTBA

20

21

22

23

24

Momnsipnas macca
CMECH BEILIECTB

MounpsHasa nois
XHUMHUYECKOTO
JJIEMEHTA B
COeIMHEHU U

Haxoxnenue
npocTenien
bopMyIbI
BEILECTBA 10
MOJIBHBIM JIOJISIM
AJIEMEHTOB

XUMHYECKHE
SIBIICHUSL.
XuMuueckas
peakuus u e€
MPU3HAKHU

3aKOH COXpaHECHHUS
Macchl BELIECTB

bu6muoreka ITOK https://m.edsoo.ru/ff0d5230

25

AToMHO-
MOJIEKYJIIpHAS
teopusi. JKu3Hpb u
JeITeILHOCTL M.
B. JlomoHocoBa

bubmmoreka [{OK https://m.edsoo.ru/ff0d3b88

26

XUMHYECKHUEe
ypaBHEHUS

bubmmorexa LIOK https://m.edsoo.ru/ff0d37fa

27

Tuner XUMHYECKUX

bubnurorexa L{TOK https://m.edsoo.ru/ff0d3al6



https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16

peaKuuit

28

PacuéTrl 1o
XUMHYECKUM
YpaBHEHUSAM
KOJIMNYECTBA U
Macchl HCXOTHBIX
BEIIECTB WU
MIPOJYKTOB
peaKIuu

29

Breraucnenns mo
YpaBHEHUSAM
XUMHYCCKOM
peaKkIuu:
KOJIUYECTBa
BEIECTBA, MaCChI
110 U3BECTHOMY
KOJIUYECTBY
BEIIlECTBA, Macce
peareHTOB WJIH
MPOJIYKTOB
peakuuu

30

0O00011eHne n
CUCTCMaTHu3aIusa
3HAHUU

bubmmorexa LIOK https://m.edsoo.ru/ff0d5708

31

KonTponbHas
pabota Ne 1 mo
teMme "Bermecrsa u
XUMHYECKHE
peakuun"

bubmuoreka [IOK https://m.edsoo.ru/ff0d3f34



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34

32

Bo3nyx — cMech
razosB. [Toustue o
rasax.

bubmmorexka I{OK https://m.edsoo.ru/ff0d40c4

33

3akoH ABOTajpo.
MoutsipHbIii 00BEM
ra3oB

34

Brrancnenus
00BEMa,
KOJIMYECTBA
BEILIECTBA rasa 110
U3BECTHOMY €T0
KOJIMYECTBY
BelIeCcTBa, 00BEMY

35

OTHOCHUTENLHAS
IUIOTHOCTH Ia30B.
Brerancnenus
OTHOCHUTEIIBbHOM
IUIOTHOCTH I'a30B

36

37

Brerancnenus
OTHOCHUTCIIBHOMI
MOJIEKYJIIPHOM
Macchl rasa 1o
U3BECTHOM
OTHOCHUTEIIbHOMN
IIOTHOCTH

O0BEéMHbBIE
OTHOILIEHUS Ta30B
IPU XUMHYECKHUX
peaKuusx.

bubnurorexa L{TOK https://m.edsoo.ru/ff0d4ae2



https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4ae2

38

Breraucnenus
00BEMOB Ta30B I10
YpaBHEHUIO
XUMHYSCKOM
peakIuu
Kucnopon —
3JIEMEHT U TIPOCTOE
BEIIECTBO

bubmmorexa IIOK https://m.edsoo.ru/ff0d4290

39

40

41

Oxkcuasl

CriocoObl
TIOJTyYCHUS
KHCJIOpOJia B
naboparopuu u
MIPOMBIIIIICHHOCTH

IIpaxTHueckas
pabota Ne 3 o
teme "[lonydenne
u coOupanue
KHCJIOPOAA,
U3YYEHUE ero
CBOMCTB"

bu6muoreka [IOK https://m.edsoo.ru/ff0d4614

bub6nuoreka IIOK https://m.edsoo.ru/ff0d448e

bubmmoreka [IOK https://m.edsoo.ru/ff0d4c4a

42

Kpyrosopor
KHCJIOPOJIa B
npupone. O30H —
AJUIOTPOITHAS
MoauUKaIIS
KHCIIOpOJa

43

TenoBoit a3 ekt
XUMHUYECKOH

bub6mmoreka [IOK https://m.edsoo.ru/ff0d497a



https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d497a

44

45

46

peakuuu,
TEPMOXHUMHUYECKHE
ypaBHEHUS, DK30- U
SHIOTEPMHYCCKHUE
peakIuu

Tommmso.
Hcnons3oBanne
yIJIsl 1 METaHa B
KayecTBE TOILIMBA.
3arpsi3HEeHue
BO3/IyXa.
Brruucnenus mo
YpaBHEHUSAM
XUMHYCCKOM
peaKkuuu:
KOJIMYECTBA
BelllecTBa, 00bEMA,
MAaccCHI 110
W3BECTHOMY
KOJIMYECTBY
BelecTBa, 00BEMY,
Macce peareHToB
WJIM TIPOAYKTOB
peakuuu

KonTponbHas
pabota Ne 2 o
teme "Bo3nyx.
Kucnopon.
Oxcunpr"

bu6nuoreka ITOK https://m.edsoo.ru/ff0d4790



https://m.edsoo.ru/ff0d4790

47

Bonopon —
3JIEMEHT U IPOCTOE
BEILECTBO

bubmmorexa IIOK https://m.edsoo.ru/ff0d4dd0

48

Crioco6b1
MOJTyYeHUS
BOJIOpOJIa B
71a00paTOPUH U
POMBIILICHHOCTH

bubmmoreka [{TOK https://m.edsoo.ru/ff0d4dd0

49

50

[IpakTnueckas
pabota Ne 4 o
teme "[lonydenune
u cobupanue
BOJIOPOJIA,
U3YYEHHUE ero
CBOMCTB"
Hcnons3oBanue
BOJOpOJA B
KayecTBe TOILINBA

bub6nuoreka I{OK https://m.edsoo.ru/ff0d4f42

51

ITonsarue o
KHCJIOTaX U COJISX.
CocTraB KHCIIOT U
colei

bub6mmoreka [{TOK https://m.edsoo.ru/ff0d50d2

52

Brerancnenns
00BEMa,
KOJIUYECTBa
BEIIlECTBA ra3a 1o
MU3BECTHOMY €TI0
KOJINYECTBY
BEIllECTBA WIIU

bubmmoreka [{OK https://m.edsoo.ru/ff0d55a0



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d55a0

53

54

00BEMY.
Brrancnenus
00BEMOB Ta3oB I10
YpaBHEHUIO
XUMHYSCKOM
peakiuu

Brraucnenus no
YpaBHEHUSM
XUMHYCCKOM
peaKInHu:
KOJIMYESCTBA
BelllecTBa, 00bEMA,
MAcCCEI 110
HU3BECTHOMY
KOJIMYECTBY
BeIlecTBa, 00BEMY,
Macce peareHToB
WJIM IPOAYKTOB
peakuuu
dusznueckue
CBOMCTBA BOJHI.
Bona B mpupone

bubmmoreka [{TOK https://m.edsoo.ru/ff0d55a0

bu6nuoreka IIOK https://m.edsoo.ru/ff0d587a

55

AHanus u cCuHTE3
— METOJBI
M3Y4YEHUs COCTaBa
BOJBI

56

S7

XuMuyeckue
CBOMCTBA BOJEI

CocraB oCHOBaHUM

bubmmoreka [{OK https://m.edsoo.ru/ff0d59e2



https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2

58

59

PacTtBOpBI.
PactBopuMOCTb
BEIIECTB B BOJIE.
Hacreiiennsie u
HEHACBHILICHHBIE,
KOHILICHTPUPOBaHH
ble U
pa30aBiieHHbBIC
pacTBOpHI

CrniocoOsr
BBIPAKECHUS
KOHIICHTpalnuu
pacTBOpPOB:
MaccoBas 10JIs
PacTBOPEHHOIO
BEIIECTBA,
MOJISIpHAst
KOHIICHTpaLus

bubmmorexa LIOK https://m.edsoo.ru/ff0d5b40

60

IIpakTrueckas
pabota Ne 5 o
TeEME
"ITpurotoBnenue
pacTBOpOB ¢
onpencnEéHHON
MacCOBOH JoJieH
PacTBOPEHHOTO
BEILIECTBA.
[Ipurorosnenue
pacTBOpOB ¢

bubmumoreka [{OK https://m.edsoo.ru/ff0d5eba



https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba

61

62

onpeacnEéHHON
MOJISIPHOM
KOHIIEHTpaluein
PacTBOPEHHOTO
BelecTna”

Ponb pactBOpoB B
IPUPOJIE U )KU3HU
YeJioBeKa.
KpyroBopot BojibI
B IIpUpPOJIE
3arpsisHEeHUE
IPUPOJHBIX BOJI.
OxpaHa u OYHCTKa
IPUPOJHBIX BOJI.

63

0O00011eHNEe "
CUCTEMATHU3AINA
3HaHUU

64

Kontponbnas
pabota Ne 3 o
teme "Bogopo.
Bopa. PactBopsl.
OcHoBanus"

bub6mmoreka [{TOK https://m.edsoo.ru/ff0d6342

65

OKCcHIBIL: COCTaB,
KJ1acCU(pUKanus,
TpI/IBI/IaJ'II)HI)Ie
Ha3BaHUA

bubmmoreka [{OK https://m.edsoo.ru/ff0d664e

66

[Tonyuenue u
XUMHYECKHE
CBOMCTBa OKCHIOB

bubmmorexa LIOK https://m.edsoo.ru/ff0d664e



https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e

67

68

ITonsarue o
TUJIPOKCHUIAX —
OCHOBaHHAX U
KHCJIOPOACOACpKA
IIHMX KUCIIOTax
duznueckue u
XUMHYECKHE
CBOMCTBA KHCIJIOT

bubmmorexa LIOK https://m.edsoo.ru/ff0d67ca

bubmmorexa LIOK https://m.edsoo.ru/ff0d67ca

69

70

[Tonyuyenune kucior

Knaccudukanms
OCHOBaHUH

bubnuoreka ITOK https://m.edsoo.ru/ff0d67ca

71

[1€noun, ux
CBOMCTBa U
CIIOCOOBI
MOJTyYeHUs

72

HepactBopumsie
OCHOBaHHUS, X
CBOMCTBA U
CITIOCOOBI
MOJTYYeHUS

73

Ilonsarue 06
aM(pOTepHBIX
TUAPOKCHUIAX:
XHUMUYCCKHE
CBOICTBA U
MOJIyYEeHHE.
IIpumeneHne
BaYKHEHIITIX
OCHOBaHHI1



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca

74

Comnu: cocras,
Kiaccudukanus,
TPUBHAJIBHBIC
Ha3BaHUS

bubmmorexa LIOK https://m.edsoo.ru/00ad9474

75

dusnueckue u
XHUMUYCCKHEC
CBOMCTBA COJIEH.
[Tonyuyenue coneit

76

I'eneTnmueckas
CBSI3b MEXKIY
KJaccaMu
HEOPraHUYECKUX
COCIMHEHUN

bub6mmoreka [ITOK https://m.edsoo.ru/00ad9a50

77

78

IIpakTrueckas
pabota Ne 6.
Pemenne
SKCHEPUMEHTAIbH
BIX 3a4a4 110 TEME
«OCHOBHBIE
KJIaCCHI
HEOPTraHUYECKHUX
COECTUHEHUI)

Breraucnenus mo
YpaBHEHUSAM
XUMHUYECKOMN
peaKkiuu:
KOJIMYECTBA
BEISCTBa, 00BEMA,
Macckl 10

bub6muoreka IIOK https://m.edsoo.ru/00ad9b7c



https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9b7c

79

80

81

U3BECTHOMY
KOJIMYECTBY
BEIIIECTBA, 00BEMY,
Macce peareHTOB
WJIH TIPOYKTOB
peakiuu
Beruucnenus
MAacchl POIYKTa
PEaKIIMH 110
M3BECTHOM Macce
OJHOTO U3
HCXOJTHBIX
BEIIIECTB, B3STOIO B
BUJIC PacTBOpA,
COJZIepXKaIIero
ONPEACIEHHYIO
MacCOBYIO JOJIIO
PacTBOPEHHOIO
BeIllECTBA

KonTponbHas
pabota Ne 4 o
teme "OCHOBHBIE
KJIacChI
HEOpraHMYEeCKUX
coenquHeHni"

[TepBbie MOMBITKH
KI1acCU(pUKaIUN
XUMHUYECKHX
2JIEMEHTOB

bu6muoreka [IOK https://m.edsoo.ru/00ad9ela

bubnurorexa LIOK https://m.edsoo.ru/00ad9ffa



https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa

82

ITonsarue o
rpynmnax cXOoJHbIX
3JIEMEHTOB

83

DJIEMEHTHI,
KOTOpBIE 00pa3yroT
amQoTepHbIe
OKCH/IBI U
THJIPOKCHUIBI

84

Ilepuonnueckuii

3aKoH. OTKphITHE
[Iepnoanueckoro
3aKOHa

bu6muoreka IIOK https://m.edsoo.ru/00ada52c

85

OcHOBHBIE
CBEIEHUS O
CTPOCHHUH aTOMOB.
CocTtaB aTOMHBIX

aaep

bub6moreka [{TOK https://m.edsoo.ru/00ada342

86

M3oTtome! xak
Pa3HOBUAHOCTU
aTOMOB
XUMHYECKOTO
3JIEMEHTAa

87

DHepreTuyeckue
YPOBHH U
MOJTypOBHH aToMa;
s-, p-, d-opOuranu

bubmuoreka IIOK https://m.edsoo.ru/00ada6bc

88

Crtpoenue
AIEKTPOHHBIX
000JI0YEK aTOMOB



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc

89

nepsbix 20
XHUMHUYECKHX
3JIEMEHTOB
ITepuoanueckoit
cuctemsl J[.H.
MenpaeneeBa

3aKOHOMEPHOCTH
W3MEHEHMUS
paanyca aToMOB
XUMHYECKHUX
3JICMCHTOB,
MCTAIUIMYSCKUX U
HEMETaJIMICCKUX
CBOICTB 110
rpymnmam u
MEPHOJIaM.
HN3meHeHune
CBOICTB
COE€IUHEHUI
XHUMUYECKHX
3JICMCHTOB B
nepuoaax u

rpyImmax

90

XapakTepucruka
XAMHYECKOTO
3JIEMEHTA TI0 €0
MTOJI0KEHUIO B
ITepnonnueckoi
cucreme JI.1.

bubmuoreka IIOK https://m.edsoo.ru/00ada824



https://m.edsoo.ru/00ada824

Mennenecena

91

92

3HaueHue
[Iepuonnueckoro
3aKOHa U
Ileproanueckon
CHUCTEMBI
XUMHYECKHX
3JIEMEHTOB JJIA
pa3BUTHUS HAYKU U
MPaKTUKU

DIEeKTPOOTpHULIATET
BHOCTh
XUMHYECKHX
JJIEMEHTOB

bubmuoreka [IOK https://m.edsoo.ru/00ada96e

bu6nuoreka IIOK https://m.edsoo.ru/00adaab8

93

KoBanenTHasa
CBA3b.

bubmmoreka [{OK https://m.edsoo.ru/00adaab8

94

95

HonHas cBA3b
OIEKTPOHHBIE U

CTPYKTYpHBIE
(bopMyIIbI BeLIECTB

bu6nuoreka IIOK https://m.edsoo.ru/00adaab8

96

97

Kpucrannmueckune
U aMopdHBbIE
BellleCTBA. THUIIbI
KPUCTAJUTMYECKUX
PEWETOK U UX
XapaKTEPUCTUKU

Creresn
OKUCJIEHUSA

bubnurorexa LIOK https://m.edsoo.ru/00adae28



https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adae28

OKUCIATEILHO-
98 BOCCTaHOBUTEILHEI
€ peaKInu

bubmmorexa LIOK https://m.edsoo.ru/00adb076

CocraBieHue
ypaBHEHUU
OKHCIIMTEIIbHO-

99 BOCCTAHOBUTEJIHHEI
X peakiui, MeTo
3JICKTPOHHOTO
OanaHca

O06o0061IEHNE U

100 | cucremaruzamus
3HAHUU

Nrorosas
101  xoHTpoOibHas
pabota Ne 5

AHanu3 UTOroBou
102  xOHTpOIBHOI
paboTHL.

OBIIEE
KOJIMYECTBO YACOB
1O [TPOT'PAMME

102

bu6muoreka IIOK https://m.edsoo.ru/00ad9cb2



https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00ad9cb2

9 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Jara
w/n Tema ypoka Beero Konrpoabnbsie IIpakTHueckue A — o0pa3oBaTe/bHbIE
padoThbI padoTbI pecypcbl
bubmuorexa [JOK
1 CTpoetiite aToMOB 1 https://m.edsoo.ru/00ada342
[TocnenoBareabHOCTh 3aMOTHEHUS
2 3J'IeKTpI([)HHLIX opOuTaneit aToMoB 1 bubmmorexa LIOK
https://m.edsoo.ru/00ada6bc
MaJsbIX U OOJBIINX MEPUOOB
3 CremneHb OKUCIICHUS U BAJIGHTHOCTD 1 Bubmiorexa LIOK
https://m.edsoo.ru/00adae28
4 Buipl xumMuueckon cBs3u 1 Bubnuorexa LIOK
https://m.edsoo.ru/00adac34
OOMEeHHBIH U TOHOPHO-
aKLENTOPHBIA MEXaHU3M
5 00pa3oBaHMs KOBAJEHTHOM CBSI3H. 1
MexMonexysapHbIe
B3aUMOJICVCTBHUS
THUIBI KPUCTAIIINYECKUX PELIETOK,
6 0COOEHHOCTH CTPOCHUS 1
KPUCTATUICCKUX PEIIETOK
3aBUCHUMOCTh CBOMCTB BEIIECTBA OT
7 THIA KPUCTAIUIMUECKOHN PEIIETKHU U 1
BUJIa XUMUYECKOU CBS3U
8 Knaccudukamnms xumuaecknx 1 bubnuorexa [JOK
peaKIuii o pa3IuYHbIM IPU3HAKAM https://m.edsoo.ru/00adb7e2
9 DHepreTuka XUMUYECKUX PEAKIIAN. 1



https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adb7e2

10

11

TemnoBoit 3¢ ekt xumMuaeckoit
peakiyu. BeraucieHus mo
TEPMOXUMHUYECKOMY YPaBHEHHUIO
peakmuu: TeroBoro dddexra
XUMHAYECKON PEaKIiy 1o
KOJIMYECTBY BEILIECTBA, MACCE HITH
00BEMY TTpOpearupoBaBIIEro WITH
00pa3oBaBIIETOCS BEIIECTBA

[ToHsATHE O CKOPOCTH XMMHYECKOM
peakuuu. 3aKOH JEHCTBYIOLIUX Macc

DOueprus aktuaiuu. [lonstue o
kataymse. DepMeHnTh. UTHrHOUTOPEI.
@akTophl, BIUSAIOIINE HA CKOPOCTh
XUMHUYECKON peaKuu

bubmuorexa [JOK
https://m.edsoo.ru/00adbhe9a

bubmuorexa [JOK
https://m.edso0.ru/00adc28c

12

[TonsiTHE O XNMHYECKOM
paBHOBecuu, npuHuui Jle [laTense

bu6mmorexa [IOK
https://m.edso0.ru/00adc28c

13

14

15

16

OKHUCIIUTENEHO-BOCCTAHOBUTEIILHBIC
peakiuu

Baxnble oKMCIUTEIN U
BOCCTAaHOBHTCIIN. HepMaHraHaT
KaJlusa

CBolicTBa NPOCTHIX BEIIECTB —
METaJIJI0OB U HEMETAJIOB, KUCIIOT U
colieil — B cBeTe MpeICTaBICHH 00
OKHUCJIUTEIHHO-BOCCTAHOBUTEIHHBIX
peakuusx

[TpakTrueckas padora Ne 1.

Pemrenue skcnepuMeHTaIbHBIX
3aza4 1mo teme «OKUCINUTEILHO-

bubmuorexa [JOK
https://m.edsoo.ru/00adcade



https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade

BOCCTAaHOBUTCIIbHBIC PCAKITUN >

Kontponbnas padorta Ne 1 o teme

bubmuorexa [JOK

17 «OCHOBHBIE 3aKOHOMEPHOCTU ) httos://m.edsoo.ru/00addeco
MPOTEKAHUS XUMHYECKHUX PEaKIIHiD»
PactBopenue kak ¢pusuko-
18 XUMUYECKHUM MPOIIECC.
DNEKTPOIUTHI U HEAJIEKTPOIUTHI
19 Teopus 2IEKTPOIUTUUECKON
JTUCCOITHAITUT
20 HNonHoe nponsseneHue BOAbI.
Bonoponnslii mokasarens
21 DIEKTPOMTHYECKAs TUCCOIUAIIHS
KHUCJIOT, OCHOBaHUM U COJiei
22 Peaxiiuu nonHoro ooMeHa
CBolicTBa KUCIIOT, OCHOBAaHHUM 1
23 COJIeH B CBETE MpeICTaBIeHUN 00
ANEKTPOIUTUICCKON TUCCOITUAITIU
24 KauecTBeHHBIE peaKIiy Ha HOHBI
[IpakTuueckas padora Ne 2.
Pemenne skcnepuMeHTAIBHBIX bubnnoreka [JOK
25
3a/1a4 1Mo TeMe «IIEKTPOTUTUYECKAS https://m.edsoo.ru/00ade348
JTCCOITUAITUS
26 IMaapomms coneit
97 HonHble ypaBHEHUS TUIPOIH3A
coJen
[IpakTnueckast padora Ne 3.
28 Pemenue skcriepuMeHTaIbHBIX

3a1a4 1o TeMme «l uaponus conen»



https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00ade348

29

30

31

Brprunciienust Maccol poayKTa
peaKIMu 0 U3BECTHOM Macce
OJIHOTO U3 UCXOJHBIX BEILECTB,
B35TOTO B BUJIE PaCTBODPA,
COJZIEpIKAIIET0 ONPEACIEHHYIO
KOHUEHTPALHUIO PACTBOPEHHOTO
BEILECTBA

KonTponbnas padora Ne 2 o teme

"DNEKTpOIUTHYECKAsT TUCCOLUAITHUSA.

XUMUYecKue peakliuy B pacTBopax”

OOm1ast XxapaKTEepUCTHKA
HEMETaIJIOB

32

33

34

OO01mmas XxapakTepuCTHKA TaJIOTCHOB.
XHUMHUYECKUE CBOKCTBA IaJIOT€HOB.
XHUMHUYECKUE CBOMCTBA XJIOpa

XnopoBoaopoa. ComnsiHas KUCIOTa

ITpakTryeckas pabora Ne 4 o Teme
"IlosrydeHne COITHOM KUCIIOTHI,
n3yyeHue e€ cBOMcTB"

bu6mmoreka [IOK
https://m.edsoo.ru/00addfe2

bu6nmoreka [JOK
https://m.edso0.ru/00ade104

bu6mmoreka [JOK
https://m.edso0.ru/00ade348

35

[ToHsITHE O KUCIOPOACOIEPHKALIUX
KHUCJIOTaxX XJI0pa M UX COJISAX

36

37

Breraucnenus 1o YpaBHCHUAM
XUMHNYECKUX peaKHI/Iﬁ, €CJIM OAUH
HUX pCarcHTOB AaH B N30BITKE

Baxwnerimme coetuHeHUs Xjopa U
MX HaXO0XKJIEHUE B IPUPOIE

bu6mmorexa [IOK
https://m.edso0.ru/00ade488

38

OO6m1ast XapakTeprucTHKa JIEMEHTOB

bu6mmorexa [IOK



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488

VIA-rpymrsr https://m.edsoo.ru/00ade64a
CrtpoeHnue u CBOMCTBA IPOCTOIO
39 BGHI.)IGCTBa CEpHIL. Annonfonﬂme Bu6mnorexa LIOK
https://m.edsoo.ru/00ade64a
MOJU(DUKAIIIH CEPBI
CepoBonopos, CTpOoeHHE
40 (bnznqefxgei: xnl;mqecrgne Bubmiorexa LIOK
. https://m.edsoo.ru/00ade802
CBOICTBa
41 Oxkcuppl cepbl bubmorexa LIOK
https://m.edsoo.ru/00adea28
42 CepHucras KUCI0Ta U €€ COJIH. Bubmmorexa LIOK
https://m.edsoo.ru/00adea28
43 CepHas Kuciora u ee cojiu Bubmmorexa LIOK
https://m.edsoo.ru/00adea28
44 [IpoMblIITIEeHHOE OTyYeHUE CEpHOM bubnnorexa [JOK
KUCIIOTBI https://m.edsoo.ru/00adec8a
Haxoxpaenue cepbl 1 €€ coeTMHEeHU N
45 B IIPUPOIe. XUMUYECKOE bubnnorexka [JOK
3arpsi3HCHUE OKPYKAIOIIEH Cpebl https://m.edsoo.ru/00adec8a
COCJIMHEHHSIMU CEPBI
Brrunciiennst Macchbl MpoOyKTa
46 pEeaKIMu Mo U3BECTHOM MacCOBOU bubnnoreka [JOK
(00BEMHOIT) osie (%) ero BeIXO/a https://m.edsoo.ru/00adec8a
OT TEOPETHUYECKH BO3MOMXHOTO
47 OO01mas xapakTepuCcTUKa SJIEMEHTOB bubnmoreka [JOK
VA - rpymisl https://m.edsoo.ru/00adeea6
A30T, pactipocTpaHEHUE B IPUPO/IE,
48 ¢busnyeckue 1 XUMHUYECKUE

CBOMCTBA



https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6

AMMHaK, ero Gpu3nvecKue u

bubmuorexa [JOK

49 XMMHUYECKHE CBOWCTBA https://m.edsoo.ru/00adf004
50 Conu aMMOHWUS
[IpakTrueckas padota Ne 5 mo reme
51 “l}I)onyquHe al\fMHaKa H3y4YeHue bubmmorexa LIOK
. ’ https://m.edsoo.ru/00adf180
€ro CBOMWCTB
52 Oxcuet azota (1, 11, 111, 1V, V)
53 A3zoTtncTas kuciaoTa. A30THas bubmuorexa [JOK
KHCIIOTa https://m.edso0.ru/00adf306
54 [IpoMbllIIEHHOE TTOJTyYEHHUE bubnuoreka [IOK
A30THOM KHCJIOTHI https://m.edsoo.ru/00adf518
Hutpatsl 1 HUTpUTHL. XUMHYECKOE
55 3anI:I3H€HI/I€ OKI;y)Kanmeﬁ cpenbl bubmmoreia LIOK
https://m.edso0.ru/00adf518
COCIMHEHHSIMU a30Ta
56 ®docdop, annoTponHbie bubnnoreka [JOK
moudukaiu pochopa https://m.edsoo.ru/00adf68a
57 Oxcunst hocdopa (1, V) u bubnunoreka [JOK
docdopHas kucaoTa https://m.edsoo.ru/00adf68a
[TonsiTHE O MUHEPATIBHBIX
yao0OpeHusix. 3arpsi3HeHNe bubnuotexa [JOK
58 ;
MIPUPOIHBIX BOJOEMOB https://m.edso0.ru/00adfc20
COeMHEHUSIMH a30Ta U pochopa
59 Yraepon, ero aJuloOTpONHbIE bubmuotexa [JOK
MO (UKAIIH U CBOWCTBA https://m.edsoo.ru/00adfd9c
Oxcunsl yriaepona, ux pusnveckue
60 U XUMHUYECKUE CBOMCTRA. bubmuoreka [JOK

DKoJoru4eckue npooIemsl,
CBSI3aHHBIE C OKCHJIOM YTJIepOAaa

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



https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe

(V)

61

62

[IpakTrueckue paboTsl Ne 6 110 TemMe
"TMonyuyenue okcuaa yraepona (1V)
Y U3y4YEHHUE ero CBOMCTB"

VronpHas KUCI0Ta U €€ COIn

bubmuorexa [JOK
https://m.edso0.ru/00ae027e

bu6mmoreka [IOK
https://m.edso0.ru/00ae006c

63

[TepBoHavasibHBIC TOHATHUS 00
OPraHMYECKHUX BEIIECTBAX KaK O
COCAUHEHHUSX YIJIepoaa

bu6mmoreka [IOK
https://m.edso0.ru/00ae054e

64

[IpupoaHbie UCTOUHUKHU
YTJIEBOIOPOOB U UX POJIb B OBITY U
IIPOMBIIITIEHHOCTH

65

66

[ToHsATHE O OMOIOTUYECKU Ba’KHBIX
OpPraHMYECKUX BEIIEeCTBAX —
KHUpax, OenKax U yrieBojax

Kpemuuii, ero ¢puznyeckue u
XUMHYECKHE CBOICTBA

bu6nmoreka [IOK
https://m.edso0.ru/00ae080a

67

Oxcup xpemuus (1V), kpemHuenas
KHMCIIOTa, CUJIMKAThI

68

69

70

bop. bopnas kucnora

[TpakTuyeckas pabora Ne7.
Pemrenue skcnepuMeHTaIbHBIX
3ajJa4 no teMe «BaxkHeuIme
HEMETAIIBL U MX COCAUHCHUS

Brruucnenust maccel (00bp€Ma; H.Y.)
MPOAYKTa PEaKIUK 10 JaHHOH
Macce (00bEMY) UCXOTHOTO
BEILIECTBA, COJICPIKAIIETO

bubmuorexa [JOK
https://m.edsoo.ru/00ae0bf2



https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2

ONPEACIEHHYI0 MACCOBYIO JIOJIO
npumecein

71

72

73

74

75

Kontponsnas padora Ne 3 o teme
«BaxxgeuIme HeMeTaJIbl U UX
COEINHEHUAY.

OOm1ast XxapaKTEepUCTHKA
XUMHAYECKHX 3JIECMEHTOB —
METAJIJIOB HA OCHOBAaHUH UX
nonoxenus B [ICXD JI.U.
Menpeneena

Meramnsl A- u b-rpynn

Merannnyeckas CBs3b U
MeTaJuIn4YecKask KpUCTaJuInYecKast
peméTka. 3aBUCUMOCTh (PU3NYECKUX
CBOMCTB METAJJIOB OT CTPOECHUS
KpPHUCTAJJIOB

O6H_II/Ie XUMHYECKHE CBOMCTBA
MCETAJlJIOB

bu6mmoreka [IOK
https://m.edso0.ru/00ae103e

bubmuorexa [JOK
https://m.edso0.ru/00ae15e8

bu6nmoreka [IOK
https://m.edso0.ru/00ae1156

76

77

78

OO6mme crmocoOb! MOTyYeHUSs
MeTaioB, Metauyprusi. CruiaBsl
DNEKTPOIN3 PACIJIaBOB U PACTBOPOB
CoJIeH KaK OJWH U3 CI0CO00B
MTOJTYYEHUS METAJIJIOB

Ilonstue o KOppO31uHn MCTAJIJIOB

bubmuoreka [JOK
https://m.edsoo.ru/00ael1278

79

Paznuuubie THIIBI BBIYUCIEHUH 1O
YPaBHEHUSAM XUMUYECKUX PEAKINN



https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278

Mertannst A-rpyni. Hlenounsie

80 MeTasutbl. Haxoxaenue B mpupo/e. bubmorexa HOK
CRONCTEA METOUHbIX METAILIOR https://m.edsoo.ru/00ae14b2
81 Okcubl ¥ THAPOKCUIBI HATPUS U bubnmoreka [JOK
KaJTust https://m.edsoo.ru/00ael14b2
bu6mmoreka [IOK
82 HlenooseMenbible MeTaIIEL https://m.edsoo.ru/00ae15e8
83 BaxiHeﬁmne COETMHEHUS KaJbIIus,
CBOICTBa, MPUMEHEHUE
84 JKEcTKOCTh BOMBI U CITOCOOBI €€ bu6mmoreka [IOK
yCTpaHEHUs https://m.edsoo.ru/00ae1886
| S e
.\ https://m.edsoo.ru/00aelae8
YCTpaHECHHS
86 AmomuHuit. AMpoTepHble cBOICTBa bubnuoreka [IOK
OKCH/JIa M THJIPOKCHU/Ia AITFOMUHUS https://m.edso0.ru/00aelc64
87 OO6m1ast XxapakTeprUCTUKa METAIIJIOB bubnuorexa [JOK
b-rpymn (moOoYHBIX TOATPYIII) https://m.edsoo.ru/00ae1d86
88 [TepBoHayanbHbBIE PEACTABICHUS O
KOMIDICKCHBIX COSIMHECHHSIX
89 Menpb u cepedpo
90 [IpencraBienust 06 aMMHaYHBIX
KOMILIeKcax cepedpa u Meau
01 [{unk. AMdoTepHbIe CBOMCTBa
OKCHJIa U TUJIPOKCH/IA IIHKA
92 Kenezo. Okcuapl, THIPOKCUIBI U bu6mmorexa [IOK
conu xene3a (1) u sxenesa (I11) https://m.edso00.ru/00ae35e6
93 UyryH u cTaib — CIUIaBHI JKelle3a



https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6

94

[TpakTuyeckast padora Ne 9.
Pemenue skciepuMeHTAIbHBIX
3a1ad4 1o teMme «Baxneiiune
METAJIIbl U UX COEIUHEHHUI

bu6mmoreka [IOK
https://m.edso0.ru/00ae3de8

95

Paznuunble THIBI BEIYUCIEHUN 11O
YPaBHEHUSAM XUMUYECKUX PEAKLIUN

96

97

98

99

100

Kontponbnas padota Ne 4 o teme
«BaxHenmme MeTaibl 1 uX
COCJIUHCHHU S

be3omnacHoe nucnonb3oBaHue
BELIECTB U XUMUYECKHUX PEAaKLIHN B
obrTy. HoBBIE MaTepuassl 1
TexHosoruu. [IpuHnmns! «3enéuon
XUMUI»

XUMHA U 300pOBbe. XUMHUUECKOE
3arpsI3HEHUE OKPYKAIOLIEN CPEbl.
ITonsATHE O IIPENEIBHO TOIYCTUMOU
koHueHTpauuu Bemects (IT1K)
DKosornyeckue npoodIeMsl,
CBSI3aHHBIE C COCIMHEHUSIMU
yIJepoaa, a30Ta, CEPbI, TSHKEIBIX
MeTaisioB. Poib xumuu B perieHun
9KOJIOTMUYECKUX MPoOIeM

O6o0muieHne Kypca

bubmuorexa [JOK
https://m.edso0.ru/00ae3f50

bu6nmoreka [JOK
https://m.edso0.ru/00ae4270

bu6mmoreka [JOK
https://m.edsoo.ru/00ae4270

101

102

WroroBas koHTpoJsIbHAs paboTa

AHau3 UTOrOBOM KOHTPOJIBHOM
paboThI

OBIIEE KOJIMYECTBO YACOB I10

102



https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

[NPOT'PAMME




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» Xumusi: 8-if kiacc: yriyOJieHHbINH ypoBeHb: yueOHuUK; 1-e u3nganue, § kiacc/
IMa6puensu O.C., OctpoymoB U.I'., CnaakoB C.A. AKIIMOHEpHOE OOIIECTBO
«M3natenbctBoO «IIpocBenienue»

» XuMmus: 9-if kiacc: yriyOJIeHHbIH ypoBeHb: yueOHuUK; 1-e uznanue, 9 kmacc/
INabpuensn O.C., OctpoymoB N.I'., CnaakoB C.A. AKiiMOHEpHOE 0OIIECTBO

«3narensctBO «lIpocBenieHne»

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA

INa6puensa O. C. Xumus 8-9 kinaccel: METOANYECKOE TOCOOUE

[Mabpuensa O. C. Xumus 8 Kjgacc: KOHTPOJIbHBIE U TPOBEPOUHbIE paboThl. M.
Hpoda, 2014

[Mabpuensa O. C. Xumus 9 kiacc: KOHTPOIbHBIE U TPOBEPOUHBIE paboThl. M.

Hpoda, 2015

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

http://www.alhimik.ru- monesnsie coBeTbl, 3 (HEKTHBIC OIBITHI, XUMHUYECKHUE
HOBOCTH, BUPTYaJIbHBIH PEIIETHTOP
http://schoolbase.ru/articles/himiya-Bcepoccuiickuit mkoabHbINA TOPTAT CO

CCBIJIKaMHM Ha O6paSOBaTeJ'IBHLIe CalTBI 10 XUMUH
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