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HopMaTuBHy0 MpaBOBYI0 OCHOBY 00pa3oBaTeNbHOW MpPOrpamMmbl MO Y4eOHOMY MpEIMETY
«Xumus (yrayOIeHHBIHN )» COCTaBISIOT CICAYIOIINE JOKYMEHTHI:

1. ®enepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6 oOpa3zoBanun B Poccuiickoi
Denepauuny;

2. [Tpukaza MunuctepcTBa npocsemenus Poccuiickoii @eneparyn ot 18.05.2023 Ne 372 «O6

yrBepxkaeHnH PenepaabHOoi 00pa3oBaTeIbHOM MPOrpaMMBbl HAUAIBHOTO 0011ero 00pa3oBaHus;

3. [Tpukaza MunuctepcTBa nmpocsemenus Poccuiickoii @eneparyu ot 18.05.2023 Ne 370 «O6

yrBepxacHnn DenepanbHoli 00pa3oBaTeNbHON MPOTrPaMMBbl OCHOBHOTO 00IIIEro 00pa3oBaHMs;

4. Canwnrapubix npaBui CIT 2.4.3648-20 «CaHUTapHO-3MTUIEMUOJIOTHYECKUE TPeOOBaHUS K

OpraHM3alsIM BOCIHUTAHHUA M OOY4YeHHs, OTAbIXa M O3JOPOBIEHUS JAETed U MOJOJCKN,

YTBEPKICHHBIX MOCTAaHOBJIECHUEM [ JIaBHOTO TOCYJIapCTBEHHOTO CaHUTAPHOro Bpaya Poccuiickoit

dbeneparuu ot 28.09.2020 Ne 28 (manee- CI12.4.3648-20);

5. Canutapubix mpaBwi u HopM CanlluH 1.2.3685-21 «l'urmeHnueckue HOpPMaTUBBI U

TpeOOBaHUS K 00ECTIEYCHNIO O€30MacHOCTH U (M) O€3BPEeTHOCTH /TSl UesioBeKa (GakTOPOB CPEbl

OoOUTaHUs», YTBEPKIACHHBIX MOCTAHOBIEHHEM | JJaBHOTO roCyIapCTBEHHOI'O CAHUTApHOTO Bpaya

Poccuiickoit ®eneparuu ot 28.01.2021 Ne 2 (nanee - CanlluH1.2.3685-21);

6. OcHoBHO# 00pa3zoBaTebHON MPOTrpaMMBl OCHOBHOTO 00111ero oopaszoBanus ['bOY kot
Ne 199 Ilpumopckoro paiiona Cankt-IletepOypra (mpukas ot 29.08.2023 1. Ne 65).
7. Konmenmust mpenomaBaHust y4eOHOro mpenMera «XUMHs» B 00pa3oBaTEeIbHBIX

opranm3arusax Poccuiickoit ®Denepanun, peanu3yroNMX OCHOBHBIE 0011e00pa3oBaTe/bHbIC
IPOrPaMMBI.

INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XWMHHM OCHOBHOTO 0OImIero oOpa3zoBanusi (yriyOJE€HHBIA YpPOBEHB)
COCTaBJIeHA HAa OCHOBE TpeOOBaHMI K pe3ylbTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTeNbHOM
IporpaMMbl OCHOBHOTO o0Iero oOpasoBanus, mpexacraBieHHbIx B @I'OC OOO, ¢ yderom
benepabHON paboueii mporpaMmMbl BOCIIUTAHHMS.

[TporpamMma no xuMuu pazpaboTaHa ¢ IeJIbI0 OKa3aHUS METOJUYECKON TTOMOIIU YUUTEIIO B
co3aHuu paboueil mporpaMmbl 10 y4eOHOMY MPEAMETY.

[Iporpamma mo XuMuu Ja€T MpPEACTAaBICHHE O IENsAX, oOmed crpareruu OOy4YeHHS,
BOCIIMUTAHUA W Pa3BUTHS OOy4alOIIMXCA CpEICTBAaMU Y4YeOHOro TpeaMeTa, ONpeiesseT
o0s3aTeNbHOE MPEIMETHOE COJIEpKaHue, ero CTPYKTYPY IO pa3fesiaM U TeMaM, pacipe/esieHne
0 KJIaccaM, PeKOMEHIyEeMYIO MOCIeI0BAaTEIbHOCTh U3YUSHHSI XUMHUH C YIE€TOM MEKITPEIMETHBIX
U BHYTPUIPEIMETHBIX CBsI3€H, JIOTMKM Yy4eOHOTO TMpolecca, BO3PACTHBIX OCOOEHHOCTEH
oOyyaromuxcs. B mporpamMmme Mo XMMHU YYUTHIBAIOTCS BO3MOXXKHOCTH Y4e€OHOTO TpeaMeTa B
peanuzanuu TpeOOBaHUM K IUIAHUPYEMBIM JHYHOCTHBIM, METAlpeIMETHBIM U MPEAMETHBIM
pesyapTataM oO0ydeHHs W B (OPMHUPOBAHMHM OCHOBHBIX BHJOB Yy4eOHO-TIO3HABATEIHHOM
JeSITeILHOCTH 00YUaIOIIerocsi IO OCBOCHUIO YUeOHOTO COIepIKaHusl.

W3ydenne XuMHMHM Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHMsS OPHEHTHUPOBAHO Ha
OOIIEKYIBTYPHYIO  TIOJITOTOBKY, HEOOXOAMMYIO I  BBIPAOOTKH  MHUPOBO33PEHUECKHUX
OpPUEHTHUPOB, PAa3BUTHS HHTEUIEKTYAJIbHBIX CIIOCOOHOCTEH M HMHTEpecoB oOydaroluxcs, Ha
POJOKeHHE 00YUCHHUSI HA YPOBHE CPETHEr0 00IIero 00pa3oBaHus.



3HaHUE XUMHUH CIYXKHUT OCHOBOM [T (POPMUPOBAHUS MUPOBO33pEHHsI 00YYaIOLIErocs, ero
NpeCTaBICHUN O MAaTepUAIbHOM €IMHCTBE MUPA, BAKHYIO POJIb UTPAIOT (POPMUpPYEMbIE XUMHUEH
NPECTaBICHUS O MPEBPAIICHUSIX YHEPTUU U BEILIECTB B IPUPOJE, O MYTAX PEIICHUS II100aTbHBIX

npoOjeM  yCTOWYMBOTO  Pa3BUTHS  YEJIOBEUECTBA —  CBIPbEBOM,  SHEPreTHYECKOM,
MPOJIOBOJILCTBEHHON — TIpo0sieM, MpoOJIeMBbl  DKOJOTHYECKONH  O€30macHOCTH,  MpoOJieM
3/IpaBOOXpaHEHUSI.

N3ydenue xumuu:

CIOCOOCTBYET peanu3alii BO3SMOKHOCTEH I caMOpa3BUTHS U (DOPMHUPOBAHUS KYIbTYPHI
JUYHOCTH 00YYAIOIIUXCs, X O0IIeH 1 (PyHKITMOHAIBHOU IPAMOTHOCTH;

BHOCHT BKJIaJl B (DOPMHPOBAHKE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEH 0oOydaromuxcs,
HAaBBIKOB HMX  CAMOCTOSTENILHOM  y4eOHOM  NeATeNhbHOCTH, OKCIEPUMEHTAIBHBIX U
UCCJIEIOBATENILCKUX YMEHUH, HEOOXOIUMBIX Kak B TIIOBCEAHEBHOW JKHU3HM, Tak M B
npodecCuoHaNBEHOM e TeIbHOCTH;

3HAKOMHT CO CTeIU(PHUKON HAYYHOTO MBIIUICHUS, 3aKIabIBAET OCHOBHI MIPEICTABICHHUH O
€MHCTBE TMPUPOJBI M YETOBEKA, SBISETCS KIFOUYEBBIM 3TAarioM B ()OPMUPOBAHUU €CTECTBEHHO-
HAy4YHOU IPaMOTHOCTH O0yYaIOUINXCS;

crocoOcTByeT (OPMHUPOBAHUIO LIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAyYHBIM
3HaHMUSM, K TPUPOJE, K UEIOBEKY, BHOCUT CBOW BKJIAJ, B DKOJIOTMYECKOE OOpa3oBaHUE
00yJaromuxcs.

JlanHble HampaBjeHUS B OOYyUYEHHHM XMMHH OOCCIICUMBAIOTCA CHEIU(HUKON COmEepKaHUS
npeaMeTa, KOTOPbI SIBISETCS MeAarornyecky aJanTUPOBAHHBIM OTPaKEHHEM OIpPEIEICHHOTO
JTama pa3BUTUS XUMHUH.

Yray6néHHbIi Kypc XUMHHM OCHOBHOTO 00I11ero 00pa30BaHUsl OPUCHTHPOBAH HA OCBOCHHE
00y4JaroIMMHUCS CUCTEMBbI NMEPBOHAYATIBHBIX MOHATUN XWMHHU, OCHOB HEOPraHUYECKOW XMMMHH,
OCHOBOIOJIATAIONIUX MpPEJICTaBiIeHU oOmell XUMHUM W OTAENbHBIX 3HAYUMbIX MOHATUN
OPraHU4YEeCKOM XUMHUH.

CtpykTypa copepKaHusl MPOTrpamMMbl IO XUMHH c(hOpMHpOBaHA HA OCHOBE CHCTEMHOIO
nonxonaa k e€ mzydenuro. CojeprkaHHe CKIAAbIBAETCS U3 CHUCTEMBl MOHATUH O XUMHUYECKOM
9JIEMEHTE W BEUIECTBE M CHCTEMbl MOHATUH O XMMHUYECKOM peakuuu. OOe 3TH CHUCTEMBI
OpPTaHW30BaHbBI MO MPUHIIUITY MOCIEAOBATEIHFHOTO PAa3BUTHS 3HAHWN HA OCHOBE TEOPETHUECKHX
MPEJICTABICHUI PA3HOTO YPOBHS:

ATOMHO-MOJIEKYJIIPHON TEOPUU KaK OCHOBBI BCETO €CTECTBO3HAHUS;

ITepuoanueckoro 3akoHa /.M. MenneneeBa kak OCHOBHOTO 3aKOHA XMMHH;

YUEHHS O CTPOSHUU aTOMa U XUMUYECKOU CBSI3U;

MPEJICTaBICHUIA 00 IEKTPOIUTUYECKON TUCCOLMAIIMY BEIIECTB B pacTBOpax;

0 XUMHUYECKOW KMHETHUKE U TePMOJAMHAMHUKE.

B ocHOBY TeopeTHUeCKMX 3HAaHUN TMOJIOKEHbl SMIIMPUYECKHU TOITYYEHHbIE (DaKTHI.
Teopernueckue 3HaHUS PA3BUBAIOTCS MOCJIEIOBATEIBHO OT OJHOTO YPOBHS K JAPYroMy H
o0ecreynBaroT 00y4aromUMCs BO3SMOKHOCTb OOBSCHITh M IPOTHO3UPOBATH CBOWCTBA, CTPOCHHE
¥ 00JIaCTH MPAKTHYECKOT0 IPUMEHEHUS U3y4aeMbIX BEUIECTB.

OcBoeHue copepxKaHus IPOrpaMMBbI [0 XMMHHU TPOUCXOIUT C UCTIOJIb30BAaHUEM 3HAHUHN U3
paHee M3y4YCHHBIX Y4YEOHBIX MPEIMETOB: OKPY)KAIOLUMK Mup, Ouojorus, ¢pusuka, MaTeMaTHKa,
reorpadusi, TEXHOJIOTHsI, UCTOPHSI.

[Iporpamma OCHOBHOrO 00mIeT0 OOpa3oBaHUA 10 XHUMHH (YTrJyOJEHHBIH YpPOBEHB)
OPUCHTHpPOBAaHA Ha COXpaHEHHE (YHIAMEHTAIBHOTO XapakKTepa 00pa3oBaHUs, CICIUPUKA
y4eOHOTO MpeMeTa U 00ecIieueHre YCIIeITHOT0 00y4YeHH s Ha CIIeYIOIeM YPOBHE 00pa30BaHusl.



B nporpaMMe no xumuu peanusyeTcs pa3BUBaroIas U MpakTHYECKasi HalPaBICHHOCTb O0y4YeHHUs
XUMUH, TuddepeHnmaus o0ydeHus!, BKIIOYAONas NpoGUiIbHyIO MOATOTOBKY 00yJaromuXcs 1
HocJeayIolee caMoonpeiesieHHe B BEIOOpe HanpaBieHUs 00yueHHsI B TPOPMIBHBIX Kiaccax.

VYrny6néHHoe M3ydeHHE XUMHUU CIHOCOOCTBYET peanu3alnuu 3aaad MnpogecCHoHATbHOU
OpPHEHTALMM M HANpaBIEHO Ha MPEIOCTAaBICHUE BO3MOXKHOCTH KaXA0My oOO0ydaromemycs
NPOSIBUTh CBOM HMHTEJUICKTyalbHbIE M TBOPYECKHE CIIOCOOHOCTH MpPHU H3YYEHUH YYEOHOTO
npeaMera, HeoOXOAMMbIe Ui TPOJOJDKEHHs OOpa3oBaHUS M JalbHEHIed TpymoBon
NEeSITETbHOCTH.

[TporpammMa no xumuu (yriiyOiaE€HHBIM ypoBEHb) NpeIHA3HA4Y€Ha JJs MCIIOJIb30BaHUS B
00pa30BaTEeNbHBIX  OpPraHU3aLMAX, PEATM3YIOUMX  MporpamMmbl  Au(QepeHIHPOBAHHOTO
(yriay6néHHoro, npomIbHOT0) U3YUYEHUS OTJIEIBbHBIX YU€OHBIX MPEIMETOB Ha YPOBHE OCHOBHOTO
obmrero oOpa3oBaHus.

O6pa3zoBarenpHble QYHKIIMA XUMHH, U3y4aeMOl Ha YTIyOJICHHOM YPOBHE, PEaTU3YyIOTCS B
nporecce (OPMHUPOBAHUS 3HAHWH OCHOB XUMHUYECKOW HAyKH Kak OOJAacCTH COBPEMEHHOTO
€CTECTBO3HAHUS, OOJIACTH MPAKTUYECKOW AEATENbHOCTH YEJIOBEKa M OJHOTO M3 KOMIIOHEHTOB
MHUpPOBOM KyJIbTyphl. 3ajgadya y4yeOHOro MpeaMeTa COCTOMT B (OPMHPOBAHUU CHUCTEMBI
XUMUYECKUX 3HAHUN — BOXKHEUIINX (DAKTOB, MOHATHH, 3aKOHOB U TEOPETUUECKHUX TOJOKCHHM,
JOCTYIHBIX 0000OLICHUH MHMPOBO33PEHUECKOr0 XapakTepa, s3bIKa HayKd, B TPUOOIICHUH K
HAYYHBIM METOJIaM MIO3HAHUS NMPU U3YYEHUH BEUIECTB M XMMUYECKHUX PEaKIfii, GOpMUPOBAHUU U
Pa3BUTHM IO3HABATEIbHBIX YMEHHHM M CIOCOOOB JEATEIBHOCTH M MX NPUMEHEHHUU B y4eOHO-
IIO3HABATEILHOM U y4eOHO-HMCCIIEJ0BATENIbCKOM 1EATEIbHOCTH, OCBOCHUH MpaBUl 0€30MacHOr0
oOpalieHus C BEIECTBAMU B IIOBCEIHEBHON KH3HH.

Henmn w3ydeHUss XMMHUU OTPAKAIOT HANpaBIEHHOCTh OOy4YeHHS Ha pa3BUTHE U
caMOpa3BUTHE JINYHOCTH, POPMHUPOBAHUE €€ UHTEIUIEKTA 1 OOLIEH KyJIbTYypBI.

N3yueHne XMMHUU HANpaBJIEHO Ha IOCTUIKEHUE CICAYIOIINX LIEIeH:

(dbopMHpOBaHHE HHTEUIEKTYaIbHO Pa3BUTOM JUYHOCTH, TOTOBOW K €aMOOOPa30BaHUIO,
COTPYAHUYECTBY, CaMOCTOATEIbHOMY MPHHATHIO DPELICHUH, CIIOCOOHON amanTupoBaThCs K
OBICTPO MEHSIOIIUMCS YCIIOBUSIM JKU3HU;

(opMHpOBAaHNE CHCTEMbl XMMHMUYECKHX 3HAHMH KaK KOMIIOHEHTA €CTECTBEHHO-HaydHOMH
KapTUHBI MHpa, KaK OCHOBBI JUISl TIOHMMAaHUS XMMUYECKOH CTOPOHBI SIBJICHUH OKPYXKAIOIIETO
MHpa, OCBOGHUE SA3bIKA HAYKH;

nproOIIeHne 00YyJarONUXCsl K CAaMOCTOSATEILHON MO3HABATEIbHOW U MCCIIEOBATEIIbCKOM
NESITeIbHOCTH, K Hay4dHbIM METOJaM I03HaHUs, (OpMHUPOBAHME MOTHBALMU M pa3BUTHE
CHOCOOHOCTEH K U3Y4YEHUIO XUMUH;

dbopmupoBanue o0mIe (QyHKIMOHAIBHON M €CTECTBEHHO-HAYYHOW T'PaMOTHOCTH, B TOM
Yuciie yMEHUI OOBSICHATD U OLICHUBATH SBJICHUS OKPYXKAIOLIETO MUPA, UCTIONb3Ys 3HAHUS U OIIBIT,
NOJy4YEeHHbIE IPU U3YYEHUM XMMMHU, NPUMEHATh UX IPU PELIEHUU NMpoOsieM B MOBCEIHEBHOU
KHU3HHU U TPYIOBOH JIEATEILHOCTH;

pa3BuTHe y OOydaloIIMXCsl MHTEpeca K H3YYEHUI0 XUMUU M cdepam JesTeTbHOCTH,
CBSI3aHHBIM C XMMHEH, MOTHBALUSl K OCO3HAaHHOMY BBIOOPY COOTBETCTBYIOILIErO MPOPUIIL U
HalpaBJIEHHOCTH JalbHENIIEro 00yYeHH s

OCO3HaHHME IEHHOCTH XHMHUYECKHX 3HAHWHA B XM3HH YEJIOBEKA, IOBBIIICHUE YPOBHS
DKOJIOTUYECKON KYJIbTYpbI, HENPUATHE NEHUCTBHUM, IMPUHOCIIIMX Bpel OKpYXKalolleHd cpene u
3I0POBBIO JIIOJIEH;

npruoOpeTeHne 0Oy4JaroIIMMUCS OINbITa CaMOIIO3HAHUS, KJIIOUEBBIX HABBIKOB (KJIFOUEBBIX
KOMITETEHIIHI), HEOOXOAMMBIX JJIS1 pa3IMYHBIX BUJOB JESTEIbHOCTH.



Ha yriny6nénnoe u3ydenne yueOHOro nmpeameTa « XuMus» OTBOAUTCS 1o 136 qacoB B 8 u 9
KJaccax (4 yaca B HeJIeIt0), Bcero 272 yaca 3a JiBa roja o0y4eHusl.



COJEPKAHUE OBYYEHUA
8 KJIACC

IlepBoHaya/IbHbIE XUMHYECKHE TOHATHUSA

Xumusi — BakHast 00JacTh €CTECTBO3HAHUS M NPAKTUYECKOH NEATETbHOCTH YelOBEKa.
[Ipeamer xumun. Posib xumMuu B )ku3HH yenoBeka. Kpatkue cBeieHns 06 MCTOPUH BOSHUKHOBEHHS
U pa3BUTUS XMMHUHU. XUMHUS B cUCTeMe HayK. Tena u BemiectBa. PU3MUECKUE U XUMUYECKHE
CBOMCTBAa BEILIECTB. ArperatHble COCTOSHUSA BewecTB. [loHATHE O TEOpeTHYECKUX U
OMIMPUYECKUX METOJax II03HAHUS B €CTECTBEHHBbIX Haykax. [IpencraBieHuss o HaydyHOM
MO3HAHUU Ha SMITUPUYECKOM YpOBHE: HAOIIOZCHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIIMPOBAaHUE,
BbluncieHue. [IpeacraBienrs o HAyYHOM MO3HAHUU HAa TEOPETHUECKOM YpOBHE: Hay4dHbIE (PaKThI,
npobiieMa, TUIoTe3a, TEOPHUs, 3aKOH.

A3b1k xumud. VICTOYHUKY XUMHYECKOH HH(DOpMAIIHH.

[lonarue o meronax pabOTHl ¢ XMMHYECKHMMHM BeliecTBaMu. OOopynoBaHHME MIKOIBHOU
XUMU4ecKou J1aboparopun. [IpaBuna Ge3omacHoro oOpamieHus: ¢ BeMeCTBaMH 1 JIaA0OpaTOPHBIM
000pyTOBaHUEM.

Uuctele BemecTBa M cMecH. lIpupopHbie cMecu: BO31yX, NPHUPOIHBIN ra3, HEQTb,
IPUPOJHBIE BOABI, TOPHBIE MOPOJALI U MUHEpaibl. IIOHATHE O TOMOIEHHBIX M TE€TEPOTrEHHBIX
cMmecsx. CriocoObl pazaenenus cmeceit. OuncTKa BEIIECTB.

BemectBa M XuMuYecKHe peakUUH. ATOMBI U MOJIEKYJbl. XHMHYECKHUE DIIEMEHTBHI.
CHUMBOJIBI XUMHUYECKUX 3J1€MEHTOB. IIpocThle M CiOXHBIE BeliecTBa. MeTamibsl U1 HEMETaIUIbL.
BemecTBa MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHS.

Xumunyeckas popmysa. BaJeHTHOCTh aTOMOB XMMUYECKUX JIEMEHTOB. 3aKOH MOCTOSIHCTBA
cocTtaBa BemecTB. Onpe/eneHrne BaICHTHOCTH 3JIEMEHTOB 10 (popmynaM OMHAPHBIX COEAMHEHUN
U cocTaBjieHue (GopMys OMHAPHBIX COCIMHEHHMH MO BAJCHTHOCTU 3JeMEHTOB. OTHOCHTEIbHAS
aToMHas macca. OTHOCUTENIbHAsI MOJIEKYJIsIpHast Macca. MaccoBasi 10J11 XUMUYECKOTO JIEMEHTA
B coequHeHnn. Haxoxaenue npocreinieit popmysbl BelecTBa Mo MacCOBBIM JIOJISIM AJIEMEHTOB.

KonunuectBo BemectBa. Moib. MoisipHas macca. B3auMocBs3b KOIMYECTBa, MACChI U YMCTIa
CTPYKTYpPHBIX €IMHUII BemiecTBa. Pacuyersl o ¢popMynaM XMMHUYECKHX COeIMHEHHH. MonspHas
Macca CMECH BellecTB. MosbHasl 10Js1 XUMUYECKOTO 3JIEMEHTa B coeauHeHuu. HaxoxnaeHue
npocTeiiien (opMyIibl BEIIecTBa 0 MOJIBHBIM JIOJISIM 3JIEMEHTOB.

®usnyeckue U XUMHUYECKUE SBJICHHMS. XHMHUYECKass PEaklUMs U €€ NPU3HAKU. Y CIOBUS
IPOTEKAHUSI XUMHUYECKHUX PeaKuil. 3aKOH COXpPaHEHUs MACChl BEIIECTB. ATOMHO-MOJIEKYJISIpHAs
teopus. XKussp u nesrenbHocts M.B. JlomoHocoBa. XuMmuueckre ypaBHEHUs. TUIIBI XUMUYECKUX
peakmuii  (COeMHEHHS, pAa3JOKCHMs, 3aMmelleHusi, oOMeHa). PacueTpl MO XUMHYECKHM
YPABHEHUSIM.

DKCIEPUMEHTAIbHOE U3YUYECHUE BEIIECTB U SIBJICHUI. 3HAKOMCTBO C XUMHUUYECKOMU MOCYI0H,
C paBUJIaMH paboTHI B TAOOPAaTOPHH U IpUEMaMHU 0OpaIieHus ¢ 1a00paTOPHBIM 000PYIOBaHUEM.
N3ydenue u onucanue GU3NUIECKUX CBOWCTB 00pa3lloB HEOPTaHMYECKHUX BEIIECTB — METAIJIOB U
HeMeTasuioB. HaOmonenne ¢usndeckux (IU1aBlieHWe BOCKA, TasHHUE JIbJa, paCTUpPaHUE caxapa B
CTYIIKE, KUIIEHUE ¥ KOHACHCALUS BOJbl) U XMMUUECKHUX (TOPEHHUE CBEUH, IPOKAIMBAHNUE MEIHON
IIPOBOJIOKH, B3aHMOJIEUCTBUE COABI WIIM MEJIAa C COJITHOM KHUCIIOTOM) siBieHUI. O3HaKOMIIEHUE C
oOpa3iaMu BelecTB KojaudecTBoM 1 Moinb. HaGmirogeHue M omnucaHue MPU3HAKOB MPOTEKaHUS
XUMUYECKHX peakuuid (pa3joKeHHe caxapa, B3aUMOICHCTBHE CEPHOM KHCIOTHI C XJIOPHUIOM
Oapusi, moiaydeHue U pasioxenue ruapokcuga meau (II) mpu HarpeBaHuu, B3aMMOJACHCTBHE



kene3a ¢ pactBopoM coiu Meau (II). M3yuenue crmocoOoB pasieneHus cMmeceil (C MOMOIIbIo
MarauTta, GUIbTPOBAHKE, BHIAPUBAHUE, JUCTULIALNSA, XpoMarorpadus), MPOBEACHUE OUYNUCTKU
noBapeHHO# comu. HabmioneHue M OnmucaHue OMBITOB, WILTIOCTPUPYIOMIUX 3aKOH COXPAaHEHUS
Macchl.

Ba:xHeiiniue npeacraBuTe/ M HEOPraHNYeCKUX BelleCTB

[IpencraBnenust o razax. Bo3nyx — cmech razos. CocrtaB Bo3ayxa. 3akoH ABOraipo.
Monsipublii 00b€M ra3oB. OTHOCHTENbHAs IJIOTHOCTh Ta3oB. OrmpeneneHrue OTHOCHTEIbHOM
MOJICKYJIIPHOM MacChl Ta3000pa3HOTO BEIIECTBA IO W3BECTHONW OTHOCHTEIIBHOW TUIOTHOCTH.
OObEMHBIE OTHOLLIEHHUS Ta30B MIPU XUMUYECKUX PEAKIIUIX.

Kucnopon — »snemeHT um mpoctoe BemiecTBo. HaxoxkaeHue Kuciaopoga B NPUPOIE,
duznyecKre U XMMHYECKHUEe CBOMCTBA (peakiuu ropeHust U okucieHus). [Iporeccsl okuciaeHus B
xkuBor mpupone. Oxcunbl. [lpumenenue kucinopoga. CrocoObl TONYYEHHS KHCIOpPOJa B
naboparopun W mpombiiuieHHOcTU. [loHsiTHe o kartanmuzarope. KpyroBopor kucinopoga B
npupone. O30H — amoTpornHast MoauduKaus kuciaopoaa. O30HOBEIN CIIOH, ero 3HaUYEHUE s
JKUBBIX OpraHu3MoB. Pa3pyliieHne 030HOBOTO CIos..

TennoBoit »(pdekT XUMHUYECKOHW peaklnh, TEPMOXHMHYECKHE YypaBHEHHS, 3K30- U
SHAOTEpMHUUECKHE peakuuu. TommBo. Vcnonb3oBaHue yriissi u MeTaHa B KAaueCTBE TOIUIMBA.
3arpsizaenue Bo3ayxa. [lorstue o mapaukoBom 3ddexre.

Bopopon — snemeHT u mpoctoe BemiecTBo. Haxoxaenue Bogopoaa B mpupose, Gpuzndeckue
U XMMHYECKHE CBOICTBa, MPUMEHEHHE, CIOCOObl monydeHus. [loHsATHEe O KHCIOoTax M COJsX.
Hcnonb3oBanne BOJOPOAA B KAYECTBE TOIIHBA.

Bopna. ®usuueckue cBoiicTBa BoAbl. Bona kak pactsopurens. PactBopsl. Hacelennsle u
HEHACBIIIIEHHBIE PacTBOPbL. PacTBOpuMOCTh BemiecTB B Boje. DakTopbl, BIUSIONMIME Ha
pacTBOPUMOCTb TBEPABIX M Ta3000pa3HbiXx BemecTB. CrnocoObl BBIPAXXEHHUS KOHIIEHTPAIUH
pacTBOPOB: MACcCOBAsI IOJIsl PACTBOPEHHOIO BEILIECTBA, MOJISIpHAsl KOHIEHTpalus. Poib pacTBopoB
B [IPUPOJIC U B KU3HU YEIOBEKA.

Xumuyeckue cBoilicTBa Boabl. [loHsiTue 00 ocHoBaHusX. [loHsATHE 00 HMHIUKATOpax.
KpyroBopot Bozbl B ipupoie. 3arpsi3HeHre NPUPOAHBIX BoA. OXpaHa M OUMCTKA PUPOIHBIX BOJ.

Knaccudukammst nHeopranmyeckux coenuHennid. Oxcunpl. Knaccudukanys OKCHIOB:
cojeoOpasymomue  (OCHOBHBIC,  KHUCIOTHBIe, am(oTepHble) U  HecojeoOpa3yrolue.
MexayHapoaHasi HOMEHKJIATypa OKCUIOB. TpuBHalIbHBIE Ha3BaHWS OKCUAOB. Pusnueckue u
XapaKTepHbIE XWMHUYECKHE CBOMCTBA OKCHIOB (B3aMMOJICHCTBHE C BOJIOM, C KHCIOTaMH H
OCHOBaHUSIMH, C IpyrUMH okcujamu). [lonydyenne okcuaos.

[lonsATHEe O TrUAPOKCHAAX — OCHOBAHUSAX W KHUCIOPOJCOAEpN AIIMX KucioTax. Kuciorsl.
Knaccudpukamus xucinot. MexxayHapoaHash HOMEHKIIaTypa W TPUBUAIBHBIC HAa3BaHUS KHUCIOT.
Ou3nyecKkue U XUMHUYECKHE CBOMCTBA KHUCJIOT (B3aMMOJEWUCTBHE C METAJUIaMH, C OKCHIaMHU
METaJIOB, OCHOBAaHUAMH U coyisiMH). Psg akruBHOocTH MetayuioB H.H. bekerosa. Ilomyuenue
K1CJIOT. KucnoTsl B pupojie, NpUMEHEHUE BaXKHEHIITNX KUCIIOT.

OcHoBanmsi. Knaccudukainys OCHOBaHHWI: IIENOYM W HEPACTBOPHUMBIC OCHOBAHWSI.
MexnyHapoaHasi HOMEHKJIaTypa OCHOBaHUMW. TpuBHaibHbIEe Ha3BaHUs OocHOBaHUU. lllenoun, ux
CBOMCcTBa (B3aMMOJEICTBUE C KHUCIOTHBIMH OKCHIAMH, KHCIOTaMH U COJSIMH) M CIIOCOOBI
nonyyeHusi. HepacTBopumble OCHOBaHHUS, MX CBOMCTBa (B3aMMOJEUCTBUE C KHCIOTaMHU) U
crocoObl mosyueHusi. AmdorepHocts. [lonarue o6 ampoTepHBIX TruApokcHaax (Ha MpUMepe
TUAPOKCUIOB LIMHKA M aJIOMUHUA): XMMHUYECKHE CBOICTBa (B3aUMOJEHCTBHUE C KHUCIOTaMU U
IeJI0YaMH) U TIOJTyYCHHE.



Conu (cpenHue, KHCIbIE, OCHOBHBIC, ABOMHBIC). MexayHapoHass HOMEHKIIATypa COJICH.
TpusuanbHble Ha3BaHUs cojied. PU3NUECKUE U XAPAKTEPHbIE XUMUYECKHE CBOMCTBA HA IPUMEpe
cpennux coneid. [lomyuenue conei.

I'eHeTndeckas CBA3b MEXKAY KJIaCCaMH HEOPraHMYECKUX COCIUHEHUM.

DKCMEPUMEHTAIBHOE U3YUEHUE BEIIECTB U SABJICHUN:

KOJIMYECTBEHHOE ONPEEIICHNE COAEPKAHUS KUCIOPOJa B BO31YX€E;

NoJy4YeHue, coOupanue, pacro3HaBaHHe U U3yYeHHE CBOWCTB KUCIIOPO/Ia;

HaOJI0ICHUE B3aMMOJICHCTBUS BELIECTB C KHUCIOPOJOM U YCIOBUH BO3HUKHOBEHHS U
IIPEKPALLECHHS TOPEHUS;

O3HaKOMJIEHHE ¢ 00pa3IiaMy OKCHJIOB 1 OIMCaHHUE UX CBOWCTB;

NoJy4yeHue, coOupanue, pacro3HaBaHUe U U3y4eHHEe CBOWCTB BOJOPOa (TOpeHue);

B3auMojIeicTBUE Bogopoa ¢ okcuaom meau (II);

UCCIIeIOBaHHE OCOOEHHOCTEH pacTBOPEHUS BEILECTB C PA3INYHON paCTBOPUMOCTBIO;

IIPUTOTOBJIEHUE PACTBOPOB C ONPEEIIEHHON MacCOBOM J10JIEN paCTBOPEHHOTO BEILIECTBA;

IIPUTOTOBJICHUE PACTBOPOB C OINPEIAECICHHOW MOJSPHOM KOHLEHTPALMEN pacTBOPEHHOTO
BELICCTBA;

B3aMMO/ICHICTBHE BOJIbI C METAJIAaMH (HATPUEM U KAJIbLIUEM);

OIpEeZIeNIEHUE PACTBOPOB KUCJIOT U IIEJI0UYEN C TOMOIIBI0 HHANKATOPOB;

uccleloBaHre 00pa3oB HEOPraHMYECKUX BEIIECTB Pa3IMUHBIX KJIACCOB;

n3ydeHue B3aumonaercTBusi okcuna menu (II) ¢ pacTBopoM cepHO#l KHUCIOTHI, KHCIOT C
METAJIJIAMH, PEAKIIUI HEUTpaIn3aluu;

IIOJIy4YE€HUE HEPACTBOPUMBIX OCHOBAHUH, BEITECHEHUE OTHOTO METaJIJIa APYTUM U3 pacTBOpa
coJy;

B3aMMOJCHCTBHE TUAPOKCUAA INHKA C PACTBOPAMHU KHUCJIOT U IIEJI0YEH;

pElIeHNEe HKCIEPUMEHTANBHBIX 3a4a4 1o TeMe «OCHOBHBIE KJIACChl HEOPTaHMYECKUX
COCIUHECHUIN».

Ilepuoauuecknii 3axoH u Ilepuoanyeckas cucremMa xumudeckux diaementos JI. M.
MenpaesieeBa

Crpoenne aToMOB. XuMHu4uecKas CBA3b. OKUCIUTEIbHO-BOCCTAHOBUTENBHBIC PEAKLIUH.

[lepBble MOMBITKM KIACCU(PHUKAIMM XUMHUYECKHX 3JeMeHTOB. [loHaTne o Tpymnmax
(cemeiicTBax) CXOTHBIX 3JIEMEHTOB: ILEIOYHBIX W IIETOYHO3EMENbHBIX METalllax, rajoreHax,
WHEPTHBIX (OJaropoJHbIX) Ta3ax. OJEMEHTHI, KOTOpble 00pa3zyroT am(pOTepHBIC OKCHIBI W
TUAPOKCHUJIBI.

[leproanueckuii 3axoH. OtkpbiTHe Ilepuognueckoro 3akona. Ilepuoguueckas cuctema
xumudeckux anemeHToB /. M. MenneneeBa. KopoTkoneproanas u JIMHHONIEPUOAHAST (POPMBI
tabnuiel «Ilepuoanueckas cuctema xumudeckux daemeHToB JI. 1. MenaeneeBay. [lepuoast u
rpymibl (A- u B-rpymrsr).

Crpoenne aromoB. CocTaB aTOMHBIX sjaep. M3otombl. PaninoakTUBHOCTb. DJIEKTPOHBI.
OnexkTpoHHass OopOuTaib. DHEPreTUYecKHe YpOBHM M MOJIYpPOBHH aroma: s-, p-, d-opOuTaim.
OJEeKTpOHHbIE KOH(UIypalMu M 3IIEKTPOHHO-Tpaduueckue (opmyiasl aTromMoB. Duznyeckuit
CMBICJ MOPSIKOBOrO HOMEpA, HOMEpa NEepUoJa U Ipynnsl d1aeMeHTa. CTpOeHUE 3JIEKTPOHHBIX
o0onoyek aromMoB mepBeIXx 20 XuMudeckux sneMeHTOB llepuoamueckoit cucremsr J[. W.
MenzeneeBa: pacnpelesieHUe 3JIEKTPOHOB IO 3HEPreTUYECKUM YpPOBHSM, IOAYPOBHSIM U
opOuTansim. @uznueckuii cmbica [leproanyeckoro 3aKoHa.

3aKOHOMEPHOCTH U3MEHEHUS PAINyca aTOMOB XUMHUYECKUX DJIEMEHTOB, METAJUNINYECKUX H
HEMETAJUIMYECKUX CBOMCTB I10 Irpynmnam u nepuojam. M3MeHeHne KuCI0THO-OCHOBHBIX CBOWMCTB



COEIMHEHUN XMMHMYECKUX 3JIEMEHTOB B IMEPUOAAX U Ipynnax. XapaKTEPUCTHKAa XUMHUYECKOTO
AJIEMEHTA 110 €ro noioxkeHuro B Ilepuonnueckon cucreme 1. . Menneneesa.

3nauenue [lepuoguueckoro 3akoHa u Ileproauyeckoil CUCTEMbl XUMUUYECKHUX 3JIE€MEHTOB
JUISL pa3BUTHS HAyKU U npakTuku. Jl. 1. MenaeneeB — y4eHbIil U TpakIaHUH.

DNEKTPOOTPULIATEILHOCTh ~ XMUMHUYECKMX  JJIEMEHTOB. XHMHYECKass CBsI3b. Bunuel
XUMHUYECKON CBSI3U: KOBAJIECHTHAs IOJSpHAs CBSA3b, KOBAJICHTHAsl HEMOJSpPHAs CBsA3b, MOHHAA
CBsI3b. MexaHn3Mbl 00pa30BaHUsI KOBAJIEHTHONH U MOHHOMN CBSI3H. DJIEKTPOHHBIE U CTPYKTYpPHBIC
¢dbopmybl BemecTB. KaTHOHBI 1 aHUOHBL.

Kpucrannuueckue u amopdHble BellecTBa. THUMbI KPUCTANIMYECKUX PEIIETOK: MOHHAS,
aTOMHas1, MOJIEKYJISIPHAS U UX XapaKTEPUCTHUKH.

Crenenp okucnenusa. OrmnpeneneHue CTENEHEH OKUCIEHUS aTOMOB B OWHApHBIX
coeMHEHUSAX. OKHUCIUTENIbHO-BOCCTAHOBUTEIbHBIE peakuuu. [Ipomeccel OKHCIEeHHS U
BoCCTaHOBJIEHUs. Okucnurenn © BoccTaHoBUTeNU. (COCTaBIEHHE YPAaBHEHMM IPOCTHIX
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUNA M PACCTaHOBKA B HUX KO3()(PUIIMEHTOB METOIOM
AIIEKTPOHHOTO OanaHca.

DKCMEPUMEHTAIBHOE U3YUEHUE BEIIECTB U SBJICHUN:

O3HaKOMJIEHHE ¢ 00pa3laMy METaNIOB M HEMETAJJIOB;

MOJIEJIMPOBAHUE CTPOEHUS MOJIEKYJ IPHU MOMOIIM PUCYHKOB, MOJEJEH, NEKTPOHHBIX U
CTPYKTYPHBIX (OpMYIT;

IIPOBEICHUE OIBITOB, WLIIOCTPUPYIOMIMX IMPUMEPBl OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakmuii (ropeHre, peakiuy pa3IoKeHUs, COSTUHEHUS ).

Me:xnpeameTrHblie CBA3H

Peanuzanus MeXNpeaMETHBIX CBsI3€H MPU M3YYEHHH XUMHH B 8 KIIacCEe OCYLIECTBIISIETCA
yepe3 UCMOIb30BaHUE KaK OOLIMX €CTeCTBEHHO-HAYUHBIX MOHATHH, TaK U MOHSATHH, MPUHATHIX B
OTZIEJIbHBIX €CTECTBEHHBIX HAyKaX.

OO0me ecTecTBEHHO-HAYYHbIE MOHATHUS: sIBIEHUE (Ipollecc), HAy4YHbIH (akT, TUnoresa,
TEOpHs, 3aKOH, aHaJIM3, CUHTE3, KIacCU(PUKALH, TEPUOIUNIHOCTh, HAOIIOACHNE, SKCIIEPHUMEHT,
MOJEJINPOBAHUE, UBMEPEHUE, MOJEIb.

Ouzuka: SBICHUA TPHUPOAbI, (U3NYECKUE SBJICHMS, BEIIECTBO, TeJlO, (U3HUECKUe
BEJIMYMHBI, E€IUHMIBI HM3MEpeHHs, O00BbEM, Macca, arperaTHble COCTOSIHME BEIIECTBA, ATOM,
AJIEKTPOH, IPOTOH, HEWTPOH, HMOH, MOJIEKYJa, CTPOEHHME TIa30B, >KMJIKOCTEH M TBEPIBIX
(KpHUCTaJUIMYECKUX ) TEJI, JIEKTPUUECKUH 3aps]l, KOTUYECTBO TETIOTHI.

buonorus: 6uocdepa, poTocuHTe3, MPOIECCH 0OMEHA BEIIECTB.

l'eorpadusa: armocdepa, ruapochepa, MuUHEpaNbl, TOpPHBIE MOPOIBI, MOJE3HBIC
MCKOIIaEMBbIE, TOIUIMBO, BOIHBIE PECYPCHI.

Texnonorus:  TexHochepa, MPOUZBOJACTBO, XHMHYECKHE  TEXHOJIOTUH,  CBIPbHE,
KOHCTPYKIIMOHHBIE MATEPUAJIbL.

9 KJIACC

BelecTBO M XUMHYECKasi peaKIus

[ToBTOpenue u yrnyGieHne 3HaHU OCHOBHBIX pa3ienoB Kypca § kinacca. CTpoeHre aTOMOB.
CBoiicTBa aTOMOB XHUMHYECKHMX D3JEMEHTOB, HX KOJIMYECTBEHHBIE U  KaueCTBEHHBIC
XapaKTePUCTHKH (pammyc, AIIEKTPOOTPUIATEILHOCTS, SHEPTHS MOHU3AIINN).
[ToceoBaTenbHOCTh  3aIIOJTHEHUSI JJIEKTPOHHBIX OpOWTANCll aTOMOB MalbIX IEPHOJIOB.
OCOOCHHOCTH ~ 3allOJHEHMSI  DJIEKTPOHHBIX ~ OpOWTaneil aTOMOB  OOJBIIUX  MEPUOJIOB.



[lepnonnueckas cucreMa XUMHYECKUX AJIEMEHTOB B CBETE IMPEACTABICHUN O CTPOCHHM aTOMA.
CreneHb OKHCIEHMSI M BAJIEHTHOCTb. [IpencraBienne o nepuoanyeckoi 3aBUCUMOCTH CBOWCTB
XUMUYECKUX  3JIEMEHTOB  (DJIEKTPOOTPULIATELHOCTh,  OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
CBOICTBA, KUCIOTHO-OCHOBHBIE CBOICTBA OKCHUJIOB U TUAPOKCUIOB) OT CTPOEHUS aToMa.

Crpoenue BemiecTBa. BemecTBa B TBEpIOM, KHIAKOM W Ta3000pa3HOM COCTOSHUU. Buapl
XUMHYECKOW CBSI3W: MOHHAs, KOBaJICHTHas (HETMOJspHas, MOJsApHas); OOMEHHBIH M JOHOPHO-
aKIENTOPHBIM MEXaHU3M 00pa30BaHMs KOBAJIEHTHOM CBSI3H.

MexMoIeKyIsIpHbIe B3aUMOICHCTBHSI (BOJIOPOHAS CBsA3h, CHIIbl Ban-nep-Baannca). Turbl
KPUCTAJIMYECKHX PEIIETOK — aTOMHAasl, HOHHAsI, METaJUIMYEeCKasi, MOJIEKYJIsIpHAs — U OCOOEHHOCTH
UX CTPOEHMS. 3aBHUCHMOCTb CBOMCTB BEILECTBA OT TUIA KPUCTAJUIMUECKOM PEIIETKH M BHUAA
XAMHYECKOU CBSI3H.

OCHOBHBIE 3aKOHOMEPHOCTH TIPOTEKaHWs XUMHUUYECKMX peaknuii. Kraccudukarus
XUMHUYECKHUX PEAKIM [0 pa3IUYHbIM MPU3HAKaM (110 YUCIIy U COCTaBY yYaCTBYIOIIUX B peaklUu
BEIIIECTB, M0 TETIOBOMY 3(PPEKTy, 10 H3MEHEHUIO CTEIIEHEH OKUCICHHS XUMUUECKHUX dJIEMEHTOB,
Mo OoOpaTUMOCTH, MO YYACTHUIO KaTallM3aTopa, MO arperaTHOMY COCTOSIHHIO DPEardpyrOIIHX
BEIIIECTB).

DJIEMEHThl XMMHUYECKOW TEPMOJIMHAMUKHU. DHEPreTUKa XMMHUECKUX peakuuil. TernmoBoi
3hGdeKT XUMHYECKON peakuuu. IK30- M OSHIOTEPMHUECKHE PEAKIIUH, TEePMOXHUMHYECKUE
ypaBHeHus1. 3akoH ['ecca u ero cneacTBus. BoluuciaeHus: o TepMOXMMUYECKUM YPABHEHUSIM.

[ToHssTHE O CKOPOCTH XUMHYECKOW pEeaKkIuu. 3aKOH JEUCTBYIOIIMX Macc. DakTopsbl,
BIMSIOIINE HA CKOPOCTh XMMHYECKOM peakuuu. JHeprus aktupanuu. [loHaTtne o karamuse.
®epmenTbl. UHTrHOUTOPEI.

[TonsiTHE 006 OOPATUMBIX M HEOOPATUMBIX XUMUYECKUX peakiusax. [IoHsATHEe 0 XUMUYECKOM
paBHoBecuu, npuHiun Jle [llatense. YcnoBus cMmenieHns XMMHUYECKOTO paBHOBeCUsA. DaKTOPBHI,
BIMSIOIIME HA COCTOSSHUE XHWMHMYECKOro paBHOBecHs. IIporHosznpoBaHue BO3MOXKHOCTH
MPOTEKAHUSI XUMHUYECKUX MPEBPAIICHUN B Pa3IMYHBIX YCIOBHIX HA OCHOBE MPEJCTABICHUN 00
M3YYEHHBIX 3JI€MEHTaX XUMUYECKONU KUHETUKU U TEPMOJUHAMUKHU.

OKHMCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu.  OKHUCIUTENbHO-BOCCTAHOBUTEIIBHBIE
CBOMCTBAa XMMHUYECKHX 3JIEMEHTOB, 3aBUCUMOCTh OT CTENIEHU OKUCIEHUs. BakHbIe OKuCIUTENN U
BoccraHoBuTenu. Ilepmanranar kamus  (xapakrtepuctuka). CocTaBieHHE  ypaBHEHUN
OKHUCJIUTEITLHO-BOCCTAHOBUTENBHBIX PEAKIIHIA C UCTIOJIb30BAHUEM METO/1a JIEKTPOHHOTO OanaHca.

DJIEKTPOJIMTHYECKAST JAUCCOLMAIMSA. XHUMHUYECKHE peakluu B pacTBopax. Teopus
AJIEKTPOJIMTUYECKON uccormanuu. PactBopenne kak Gpusnko-xumudeckuid nmporiecc. [lorstue o
TUAPATAX U KPUCTAILIOTUIpaTaX. IIEKTPOJIUTHI U HEINEKTPOJIUThl. KaTnoHsl, aHMOHBL. MexaHu3m
JTUCCOLMAIIMU BEIIECTB C PA3JIMYHBIM BHJOM XUMHYECKOW CBs3u. CHIIbHBIE U ClIa0bIe
31eKTpoJUThl. CTENeHb QUCCOLMAlMY, KOHCTaHTa qucconuanuu. MloHHOe Mpou3BeneHne BOJIBI.
Bonopoansliii nokazarens. UHAMKATOPHI. DJIEKTPOJIUTHYECKAS JUCCOLUALMS KUCITOT, OCHOBAHMI
U COJIEN.

Peakniun  woHHOro oOOMEHa. YClIOBHS TPOTEKAHUS PEAKIMH HMOHHOrO oOMeHa.
MonekynsipHble, MOJHBIE U COKpAallCHHbIE HMOHHBIE ypaBHEHHS peakiuid. CBOMCTBAa KHCIIOT,
OCHOBaHMH ¥ COJEM B CBETE€ TPEACTABICHHH 00 JJICKTPOJUTUYECKON JHCCOIMAIINH.
KauecTBeHHbIE peakiy Ha HOHBI.

I'mpponu3s coseil. VloHHBIE ypaBHEHMsS THApOJIM3Aa COJEH. XapakTep Cpelbl B BOIHBIX
pacTBOpax cojek.



OKCIIEpUMEHTAJIbHOE MW3Y4YEHHE BEIIECTB M SBJICHUW: O3HAKOMJICHHE C MOJIEISIMU
KPUCTANTMYECKUX PELIETOK HEOPTraHWYECKHX BEIIECTB — METAIOB U HEMETauloB (Tpadura u
ajamasa), CIOKHBIX BEILECTB (XJIOpUAA HATPUs);

HCCJIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XMMHMUYECKOW PEAKIUU OT BO3JAEHCTBUS Pa3IUIHBIX
(hakTopoB;

OTIBITHI, WTIOCTPUPYIOIINE 00PATUMOCTh XUMHUECKUX PEAKIINI;

MCCJIEIOBAHME 3JIEKTPOIIPOBOJHOCTH PaCTBOPOB, IPOIIECCA JUCCOLUALIUN KUCIIOT, LEN0YeH
1 COJICH;

MIPOBEJICHUE OMBITOB, MILTIOCTPUPYIOIIMX MPU3HAKK MTPOTEKAHUS PEAKIMi HOHHOTO OOMeHa
(oOpa3oBaHue ocajika, BbIJIEJIEHUE ra3a, 00pa3oBaHue BOJbI);

NpUMEHEHHE UHINKATOPOB (JIAKMYyca, METHIIOpaHKa 1 (peHosnranenHa) As onpeeeHus
XapakTepa cpelibl B pacTBOpaxX KUCIOT, OCHOBAHUM U COJIEH;

IIPOBEJICHUE OIBITOB, WLIIOCTPUPYIOMIMX MPUMEPBl OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakluy pa3iokKeHNsl, COEIUHEHN);

pacno3HaBaHHE HEOPraHUYECKUX BELIECTB C TOMOLIBIO0 KAUECTBEHHBIX PEAKLU HA NOHBI;

peleHne 3KCIEepUMEHTAIbHBIX 3a4ad Mo Temam: «OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIE
peakuuny, «I'uaponau3 coneiy, « IMEKTPOIUTHIECKAS] TUCCOIIUALIHS».

HemeTaibl U UX cOeJUHEHHSA

OOmast xapakTepucTHKa HeMmeTauioB. OCOOEHHOCTH CTPOCHHS aTOMOB XHMHMYECKHX
3JIEMEHTOB, MPOCTBIX BELIECTB, AIOTponus. OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE CBONCTBA
HeMeTauioB. CpaBHUTENbHAS XapaKTEPUCTHKA COCTMHEHU HEMETAILIOB.

OOmast xapakrepucTuka TrajgoreHoB. OcCOOEHHOCTHM CTPOEHHUS aTOMOB, XapaKTEpHBIC
crernieHd okucieHusi. CTpoeHune M (pu3nyecKre CBOMCTBAa MPOCTHIX BEIIECTB — TaJOT€HOB.
XHUMHYECKUE CBOMCTBA HAa TPUMEPE XJIopa (B3auMOACHCTBIE C METaJUIaMH, HEMETaJlIaMH, BOJIOM,
mienoyamu).  XjopoBoaopoa. ConsHas KHCIOTa, XUMHUYECKHE CBOMCTBA, TOJyYCHHE,
npuMeHeHue. [[eicTBre X1opa U XJIOpOBOJOPOJa Ha OPraHu3M 4esloBeKa. BaxkHenmue xiiopuasl
U X HaxoxJaAeHue B npupojie. [lonsaTue o kuciopoaconepkaiux KUCI0Tax XJIopa U UX COJIAX.

VVIA-rpynmbel. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpPHBIC CTENEHU OKUCIICHUS.
Crpoenne u (pu3MUecKHe CBOWCTBA MPOCTHIX BEIIECTB — KHUCIOPOJA M CEphbl. AJUIOTPOIHBIC
MOIUGHUKAIIMM  KHUCIOpOAa M cepbl. XHUMHUYECKHE CBOHCTBA cepbl (B3aMMOJACHCTBHE C
HEMETAJUIAaMM, METaJUlaM{, KOHLEHTPUPOBAaHHBIMHU a30THOM M  CEPHOM  KHUCIIOTaMH).
CepoBomopon, cTpoeHue, (uU3MUECKHEe U  XUMHUYECKHE CBOWCTBA  (KUCJIOTHBIE U
BOCCTaHOBUTENbHbIE CBOMCTBA). OKCUABI Cepbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHJIOB.
Cepnucras kuciora u ee cond. CepHast KUCIOTa, PU3NUECKUE U XUMHUECKUE CBOICTBa (001IHe
KakK MpeICTaBUTENs Kjacca KUCIOT U crenuduueckue). Comu cepHOil KMCIOTh. XUMHUYECKHE
peakuuu, Jiexallde B OCHOBE NPOMBIIUIEHHOTO CHoco0a TMOMY4YeHHsS CEpPHOW KHUCIOTHI.
[IpencraBieHuss 0 XUMHUYECKOM MPOU3BOJACTBE U CBSI3aHHBIX ¢ HUM npodeccusax. [Ipumenenue
cepHON KUCIOTH U cyibdaroB. KauecTBeHHBIE peakuuu Ha CyabQUT-, Cynbpua- u cyiabdar-
aHnOHbl. HaxoxaeHue cepsl U €€ COSOAUHEHUM B Npupoje. XUMHUYECKOE 3arps3HECHHE
OKpYKarollel cpeibl COeTUHEHUSIMU CepPbl (KUCIOTHBIE JOXKAU, 3arpsi3HEHUE BO3yXa), CIIOCOObI
€ro MpeAoTBPALLEHHUS.

OOmast xapakTepucThka 3JeMeHTOB VA-rpynmbel. OcoOEHHOCTH CTPOCHHS AaTOMOB,
XapaKTEpHBIE CTENIEHU OKUCIICHUS.

A30T, pacnpocTpaHeHHe B INpupoae, (U3MYECKHEe U XUMHUYECKHE CBOMCTBa
(B3auMoIeliCTBME C MeTajulaMH, BOJOPOJIOM, KuciopoaoMm). KpyroBopor asora B mpupoje.
AMMHaK, ero (pu3nuecKkue ¥ XMMHUYECKUEe CBOWCTBA (OKMCIIEHUE, OCHOBHBIE CBOMCTBA BOJHOTO



pacTBopa), IPUMEHEHHUE M MOJIy4eHHE B JIabOpaTOpUM U NPOMBINUIEHHOCTH. MoH aMMoHus,
JOHOPHO-aKIENTOPHBI MeXaHu3M ero oOpasoBanus. Conu amMMOHHUsS, UX (QHU3UYECKHE H
XMMHUYECKHE CBOMCTBa (pa3jloKeHHWE M B3aMMOJACHCTBHE CO IIeJIoYaMH), TNPUMEHEHHE.
KauecrBennas peaxius Ha nonsl ammonwusi. Okeupel azota (I, I, 111, IV, V). A3otucTas kucnoTa.
A30THasi KHCJIOTa, €€ ToJiyueHHe, (GU3MYECKHe M XHMHYECKHE CBOWMCTBa (0Omue Kak
NPEJCTABUTENS Kilacca KHUCIOT M CHeNU(pUYECKHUe), NPUMEHEHHE. XUMUYECKHE pPEaKIIHH,
JeKale B OCHOBE TMOJIyUYCHHUsSI a30THON KHCIIOTHI B POMBIIUICHHOCTH. HUTpaThl U HUTPHTEHIL.
KauecTBeHHbBIE peakIi Ha HUTPAT- U HUTPUT-aHUOHBI. XUMHUYECKOE 3arpsi3HEHNE OKpYKarolen
Cpellbl COeIMHEHUSMHU a30Ta (KUCIOTHBIE I0XK/IH, 3arPsA3HEHNE BO3TyXa, IOUYBBI U BOJIOEMOB).

docdop, amnorponHsie Mogudukaun pochopa (6ensiit 1 KpacHslii pochop), puzndeckre
U XUMHUYECKHE CBOWCTBAa (B3aMMOJCWCTBHE C METAUIAMH, KHCIOPOJIOM, TaJIOTeHAMH,
KOHIICHTPUPOBAaHHBIMH a30THOM U cepHOil kucimoramu). Oxcuasl hochopa (111, V), dochopnas
KHCJIOTa, (GU3MYECKUE U XUMUIECKHUE CBOMCTBA, MojydeHne. KauecTBenHas peakius Ha gocdart-
uonsl. [IpencraBnenus o ramorenugax ¢ocdopa (11, V).

[Tonarue o MUHepanbHBIX yA0OpeHHsIX. A30THBIE, PochOpHbIEC, KOMIIJICKCHBIE YA0OOPEHHS.
XUMHYECKOE 3arpsi3HEHUE OKPYIKaIoIel Cpeibl COeIMHEHUsIMU a30Ta U docdopa.

OO6mas xapakTepucThKa dJaeMeHTOB I[VA-rpymmbl. OCOOCHHOCTH CTPOCHHUSI aTOMOB,
XapaKTePHBIC CTENICHN OKUCIICHUS.

VYraepon, amotponHsie Moaupukanuu (rpadut, anmas, gymiepen, rpadeH, HAHOTPYOKH),
dusznyeckue W XUMHUYECKHE CBOMCTBA MPOCTHIX BELIECTB (B3aUMOJIEHCTBUE C MeTalslaMH,
HEMeTaJUIaMH, KOHIICHTPUPOBAHHBIMHU a30THOU W CepHOM Kuciaotamu). [Tonstue 06 axcopOumm.
Kpyrosopot yrineposa B npupozae. Okcusl yriepoaa, ux (pu3nyeckue 1 XUMHYECKUe CBONCTBA,
NEHCTBHE HA JKUBBIE OPraHW3MBI, TMOJYYCHHE W MPUMEHEHHE. DKOJOTMYECKHE MPOOIeMBbI
atMocdepsl, CBs3aHHbIE ¢ OKcuoM yriepoaa (IV). YronpHas kuciioTa u ee coiiv, uX (pU3nIecKre
U XMMHUYECKHEe CBOMCTBA, oJyuyeHue u npuMmenenue. KapooHatsl, ruipokapOOHaThl, UX CBOWCTBA.
KauectBennas peakius Ha kapOoHar-HOHBL lcmonb3oBanne kapOOHATOB B OBITY, MEAMIIMHE,
IPOMBIIIJICHHOCTH U CEJIBCKOM XO35HCTBE.

[lepBoHayanbHble TOHATHUS 00 OPraHMYECKHX BEIIECTBAX KaK O COCIMHEHUSIX YIJIepoJa:
yIIeBONOpOAbl (METaH, STaH, STWIEH, alleTWJIeH), 3TaHOJ, TJHUIEPUH, YKCYCHas KHCIIOTa.
[IpupoaHple MCTOYHHWKHU YTIIEBOJAOPOIOB (Yroib, MPUPOTHBIA Ta3, HEPTH), MPOIYKTHl HX
nepepaboTKU, UX POJb B OBITY W TPOMBIIUICHHOCTH. [lOHSTHE O OHMONOTHYECKH Ba)KHBIX
OpraHMYECKUX BEUIeCTBaX — KUPaX, OeNKax, yriieBoJaxX — U UX POJIH B KU3HU yesnoBeka. EquHCTBO
OpPraHMYECKUX M HEOPraHUYECKUX COCTUHEHHH.

Kpemuuii, ero ¢usznueckne W XMMHYECKHE CBONCTBA (B3aMMOJEHCTBHE C MeETallJIaMH,
KHCJIOPO/IOM, YTJIIEPOJIOM, TaIOTeHaMHt ), IOJIy4YeHHe U IpuMeHeHune. Poiib KpeMHUs B Ipupoje u
texHuke. Okeun kpemuust (IV), kpeMHueBas KuCIOTa, CUIMKATHL: (U3MUYECKHEe U XUMHUYECKHE
CBOICTBa, MOJyY€HUE U MIPUMEHEHHE B OBITY U MPOMBIIUIEHHOCTU. BaxkHeiine crpoutenbHbie
MaTepuaibl: KepaMHKa, CTEKJIO, IeMEHT, OeToH, xene300eToH. I[IpobmeMsr Oe3omacHOro
WCTIOJIb30BaHUs CTPOUTEILHBIX MAaTePUaIOB B MOBCEIHEBHOMN KU3HU.

bop. Ocobennoctu crpoeHust aroma. O01mIHe nMpeAcTaBICHUS 0 GU3UICCKUX U XUMUYECKUX
cBoiicTBax. bopHas kuciora.

DKCcIepUMEHTAIbHOE U3yYCHHE BEIIECTB U SBJICHHA:

03HAKOMJICHHE C 00pa3IaMu MPUPOIHBIX XJIOPHUIOB (TATIOTCHHUIOB);

IIPOBEJICHUE OIBITOB, OTPAXAOMIKX (PU3NUECKHe U XUMUYECKUE CBOMCTBA TajJOT€HOB U UX
COCIUHCHMIA,

M3y4YECHHUE CBOMCTB COJITHOM KHUCIIOTHI;



IpOBeJICHNE KaYeCTBEHHBIX PEAKIN Ha XJIOpUA-, OpOMUI- U HOIUA-UOHBI U HAOIIOCHHE
MPU3HAKOB UX MPOTEKAHUS,

03HAKOMJICHHE C 00pa3IaMu cepbl U €€ MIPUPOIHBIX COSTMHECHUN;

HaOIIOZICHUE TIpoliecca OOYTIIMBaHUS caxapa IMoj IeMCTBUEM KOHIIEHTPUPOBAHHOM CEpHOI
KHCJIOTBI;

U3yueHHE XMMUYECKHX CBOHCTB pa30aBICHHON CEPHOM KUCIOTHI;

NpOBE/ICHUE KadeCTBEHHBIX peakuuMi Ha CyabQua-, CyibQUT- U CcyabhaT-uOHBI U
HaOJI0/IEHUE IPU3HAKOB UX MPOTEKAHMUS;

03HaKOMJICHHE C PU3MUECKHMU CBOMCTBAMU a30Ta, (hochopa 1 uX CoeAMHEHUH, 00pa3raMu
a30THBIX U (pochOpHBIX yrnoOpeHuit;

noJTyuyeHue, coOnpanue, pacrio3HaBaHUE W U3yYCHHE CBOMCTB aMMHAaKa, M3y4YeHHE CBOWCTB
coJIeli aMMOHMUS;

IpOBeJICHNE KaUYECTBEHHBIX PEAKIIMM HAa MOH aMMOHUS, HUTPUT-, HUTPAT- U (ocaT-uoHBI
Y U3y4YEHHUE MPU3HAKOB UX MPOTCKAHUS;

U3Y4CHUE B3aUMOJCUCTBUS KOHLEHTPUPOBAHHOW A30THOM KHUCIOTBI C MEIbIO, CBOMCTB
(bochOopHOI KHCIIOTHI U €€ COJICH;

03HAKOMJICHHE C MOJENISIMU KPUCTAIIIMUYECKUX PEIIETOK anMmasa, rpadura u QynnepeHa, ¢
MPOIECCOM aACOPOIMU PACTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM YIJIEM M YCTPOMCTBOM
MIPOTHUBOTa3a;

noJjiyueHue, coonpanue, pacrio3HaBaHUE U U3YUeHHE CBOMCTB YIJIEKHCIIOTO rasa;

IpOBEJCHNE KAuyeCTBEHHBIX peakuuid Ha KapOoHAT- M CHJIMKAT-UOHbI M H3Y4YEeHHE
MPU3HAKOB UX MPOTEKAHUS,

M3YYCHUE B3aMMHBIX MPEBpAIlleHUI KapOOHATOB U THIPOKAPOOHATOB;

O3HAaKOMJICHHE C oOpa3lamMu MNPHUPOJHBIX KapOOHATOB M CHJIMKATOB, C MPOAYKLHEH
CUJIMKATHOM IIPOMBIIUIEHHOCTH;

pelIeHue SKCHEpPUMEHTAIbHBIX 3aJady 1o Teme «BaxkHeimmne HeMeTauibl M MX
COCTMHEHUS».

MeTajlsIbl M X COCIUHECHUS

OO6mue croiicTBa MeTautoB. OOmIas XapakKTePUCTUKA XUMUYECKHUX JIEMEHTOB — METAJIJIOB
Ha OCHOBAaHMM HUX mNoJjiokeHus B llepuonnueckoi cucreme xumuyeckux siemeHtoB /I, .
MengeneeBa u ctpoeHust aromoB. Metamnsl A- u b-rpynn. CTpoeHHE NpOCTHIX BEIIECTB —
MeTaJlIoB. MeTraimindeckasi CBA3b U METATIMYEcKasl KpUCTaJUIMuecKas perierka (IpUuMUTUBHAS
KyOndeckas, OOBEMHO-IIEHTPUPOBaHHAs KyOWueckas, TpaHEICHTPUPOBAHHAs KyOWdeckas,
reKCaroHaJbHasl TUIOTHOYITAKOBAaHHAS). 3aBUCUMOCTh (PU3UYECKHX CBOHCTB METAIJIOB OT
CTPOCHHS KPUCTAIUIOB. DIEKTPOXUMHUYECKHUNA PsiJl HAMPSHKEHUH MeTauioB. O0mue XHMHIECKUe
cBoiicTBa MeTtayuioB. OOmue CrnocoObl MONYYCHHS METALIOB, METAJUTYPIrHs. OJIEKTPOJIU3
pacIuIaBoOB U pacTBOPOB COJIEH KaK OJIMH U3 CIIOCOO0B MoTy4eHHst MeTayioB. [ToHsATHE 0 KOppOo3uH
METAJIJIOB, OCHOBHBIE CITOCOOBI 3alTUTHI MX OT KOppo3uu. CIuiaBkl (CTallb, YyTYH, TIOPATIOMUHUH,
Oponsa). [I[pumMeHeHe METaIOB U CIIABOB B OBITY U TIPOMBIIIUICHHOCTH.

Memannwt A-ecpynn

[[{erounble MeTAIIBL: TTOJIOKEHUE B [lepruonueckoil cucTeMe XuMUYECKHUX 3JIEMEHTOB /.
N. MenpgeneeBa, CTpOCHUE MX aTOMOB, HaXOXKJIE€HHE B mnpupoje. PU3NUYECKUE U XUMHUYECKUE
CBOMCTBA (Ha MpPUMEpPE HATPUS U KalusA), nojiydeHre. OKCUIbl U THAPOKCUJIBI HATPUS U Kausl.
[IpuMeHeHne MEeNoYHbIX METAJUIOB U UX COEIMHEHMI. bruomorndeckas poiap HaTpUsS U Kajusl.

[IlenoyHO3eMeNbHBIE METAIIIBI MATHUI M KaJIbIUI: MTOJ0KeHue B [lepuoandeckoi cucreme
xumudeckux aemeHtoB . M. MenaeneeBa, CTpOEHHE MX aTOMOB, HAaXOXIAEHUE B IPUPOJE.



®usnyeckue U XUMHYECKHE CBOMCTBA MarHus M Kajplus. BaxkHelne coeAMHEHUsT KAJIbLUS U
Marausi (OKCHJ, TUIPOKCHUJ, COJH), CBOHCTBa, mpuMeHeHue. JKeCTKOCTh BOABI U CHOCOOBI ee
ycTpanenusi. KpyroBopoT KanblLius B IPUPOJIE.

AnmoMuHMi: nonokeHue B Ilepumomgmyeckoil cucteme Xumuyeckux snemeHtoB [, U.
MenneneeBa, CTpOEHHUE aTOMa, HAXOXKAEHUE B Mpupojae. Pu3nueckue 1 XMMHYECKHUE CBOMCTBA
amroMuHUS. AMGOTEpHBIE CBOWCTBA OKCHJIA U THUAPOKCHIA aTtoMuHus. [IprMeHeHrne amoMUHUS
U €ro CIUJIaBOB.

Memannwt b-cpynn

OO0mass xapakTepucTUKa MeTauioB b-rpynm (MOOOYHBIX MOATPYMM): TOJOXKEHUE B
[lepuonnyeckoit cucreme xumuueckux siaemenToB /. 1. MenneneeBa, 0COOEHHOCTH CTPOCHHS
aTOMOB. SIBIeHHE «IpoBajay 3JMEKTPOHA HA MPUMEPE CTPOSHUS aTOMOB XpOMa, Meld, cepedpa.
Banentuole cocTtosiHus aToMoB d-37IEMEHTOB, CTENEHU OKUCJICHHS aTOMOB B COEIUHEHUSX.
3aBUCHUMOCTh KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHIOB M THUAPOKCHIOB METAJIOB OT 3HAUEHUS
CTENEHW OKHUCJICHHS DJJeMEHTa B COCJAMHEHUMM (HAa TMpUMEpEe COEOUHEHUN Xpoma).
[IepBoHayabHbIE MIPEACTABICHUS O KOMIUIEKCHBIX COCAMHEHUSX.

Menb u cepeOpo: cTpoeHne aTOMOB, CTETIEHU OKucieHus. O01ne KpaTKue IpeIcTaBIeHUs
0 (U3WYECKUX U XUMHUYECKHX CBOMCTBAX MPOCTHIX BEIIECTB (B3aMMOJACHCTBHE C KHCIOTaMH-
OKHUCJIMTENSIMHU), 00 MX OKCHJAaxX, THAPOKCUAAX M COJNSAX, UX NMpuMeHeHuu. [IpencraBienus o0
aMMHUAYHBIX KOMIUIeKcax cepebpa u mean. KadecTBeHHbIE peaklid Ha KaTHOHBI Menu (2+) u
cepeodpa.

[{uHK: cTpOeHHe aToMa, CTETIEHb OKUCIICHUS. XapaKTepUCTHKA PU3NYECKUX U XUMUYECKIX
CBOWCTB, IpUMEHEHNE, aM(DOTEPHBIE CBOMCTBA OKCUAA U THAPOKCHIA. KauecTBeHHbIE peakIinu Ha
KATHOHBI [IUHKA.

’Kene3o: crpoenue atoma, creneHu okucieHus. Haxoxnaenune B npupojae. Gusndyeckue u
XMMUYECKHE CBOMCTBAa Kene3a, NpuMeHeHue. buomornueckas ponb xkeneza. OKcHIBI,
ruapokcuabl u conu xkenesa (1) u xxenesa (I1I), ux cocras, cBoiicTBa U mosryueHue. KauecTBeHHBIC
peaKinu Ha KaTUOHBI Jkene3a (2+) u xkene3a (3+). UyryH u crans — cruaBsl xkenesa. [IpousBoacTso
YyyryHa ¥ CTald. OKOJIOTUYECKHE TMPOOJIEMBbl, CBS3aHHbIE C METALTyprUuyeCKUMHU
MPOU3BOJICTBAMH.

DKCMEPUMEHTAIBbHOE U3YUYECHHUE BEILIECTB U SIBJICHUI:

03HAKOMJICHHE C 00pa3I[aMH METAJIOB M CIIJIAaBOB, MX (PU3UUYECKUMU CBOMCTBAMU;

MOJIEJTMPOBAHUE METATUIMYECKON KPUCTATUTMYECKON PEIIETKY;

W3y4YCHHE B3aUMOJICHCTBHUS METAUIOB C BOJOM, C pacTBOpamMu COJEH M KHCIOT,
HCCJIeI0BAHKE MTPOLIECCOB AJIEKTPOJIU3a pacTBOpoB xyopuaa meau (11) u monuna xamus, Koppo3uu
METaJlIOB;

M3y4eHUE OCOOEHHOCTEH B3aMMOJICHCTBHSI OKCHJIOB KalbIMs W HATPUS C BOJOW, HX
THAPOKCHUIOB — C okcuaoM yriepona (IV) u kucinoramu;

W3Y4CHHE CBOMCTB KapOOHATOB U THIPOKAPOOHATOB KAIIBIIUS, KECTKOU BOJIBI;

M3Yy4YEHUE MPOLIECCOB MOTYUYEHUsI THAPOKCHIOB Keje3a, UX XUMUUYECKUX CBOMCTB;

U3y4eHHE NMPU3HAKOB MPOTEKAaHUS KAYECTBEHHBIX peakIuil Ha HOHBI (MarHus, KajbIMs,
AJTIOMUHMS, IIMHKA, Jkee3a (2+) u xkenesa (3+), meau (2+);

HAOJI0/ICHUE Y ONTMCAHKUE OKPAIIMBAHUS IIJIAMEHH HOHAMU HATPHS, KU U KaJIbIIHS;

uccienoBanre aM(pOTEepPHBIX CBOWCTB THAPOKCUAA amtoMuHUs, Tuapokcuaa xpoma (III) u
TUIPOKCHUIA LINHKA;

pelIeHre SKCIIepUMEHTaIbHBIX 3a7a4 1o TeMe «BajkHele MeTaibl U UX COSAMHEHUS.

XuMus M OKpyKamoLias cpeaa



BemecTtBa u maTtepuaibl B NMOBCEIHEBHOM XW3HU 4YeJOBEKa. BaxkHeilline BemecTBa M
MaTepuainbl, 00JIaCTH MX NpPHUMEHEHHUs. be3omacHoe HMCMOJIhb30BAaHUE BEIIECTB M XUMHYECKHX
peakuuii B ObITy. [lepBasi TOMOIIb TPH XUMUYECKHUX 0KOTAX M OTPABICHUSIX.

HoBble maTepuainbl 1 TEXHONOTUU. [[pUHIMIBI «3€TI€HON XUMUM.

OCHOBBI 3KOJIOTUYECKOW TIpaMOTHOCTH. XHUMHS M 370pOBbE. 3HAUYCHHE H3YYaEMbIX
XUMHYECKHX DJJIEMEHTOB U WX COSAMHEHMN i (YHKIIMOHHPOBAHMS OpraHW3Ma YeloBeKa.
[TonsiTHE 0 3M10pOBOM 00pa3e KU3HU.

XHUMHYECKOE 3arpsi3HCHNUE OKPYKAIOIIEH CpeIbl. DKOJIOTHYECKUE TTPOOIEMBI, CBSI3aHHBIC C
COCIMHEHUSIMU YTJIEpOJa, a30Ta, Cephl, TsoKeNbIX MeTaioB. [lonarue o I1/IK. Ponbp xumum B
PEIICHUN YKOJIOTHYECKUX MPOOIIEM.

DKCTepUMEHTAIbHOE H3YYCHHE BEUICCTB U SBJICHHI: O3HAKOMJICHHE C 0Opasiamu
MaTepuaioB (CTEKJIO, CIUIaBbl METAJUIOB, MOJMMEPHbIE MaTepUabl), ONpeaesieHne KUCIOTHOCTH
IMPUPOJIHBIX BOJ, MOJEIMPOBAHHE Mpolecca o0pa3oBaHMsl KUCIOTHOTO JOXKAS, U3y4EHUE €ro
BO3JICUCTBUS HA MaTEpHUAJIbI.

IHoBTOpeHUe U 00001IeHNeE 3HAHUIT OCHOBHBIX Pa3/1eioB KypcoB 8—9 kiiaccoB

[lepnonnueckuii 3akoH W Ilepuonnueckas cucreMa XMMHYECKHX JJIEMEHTOB B CBETE
MPEJCTABICHUH O CTPOCHHUS aToMa. 3aKOHOMEPHOCTHM B H3MEHEHMH CBOMCTB XUMHUYECKUX
AJIEMEHTOB M X COEJIMHEHUI B IEPHOJaX U TPYIIaXx.

CtpoeHue BelecTBa B TBEPAOM, XKHJIKOM U ra3000pa3HOM COCTOSIHUU. BUIbI XuMU4eCcKOU
CBSI3U. 3aBUCUMOCTb CBOMCTB BEIIECTBA OT TUIA KPUCTAIUINYECKON PEIIETKH M BUAA XUMUYECKON
CBSI3HU.

Knaccupukanus XuMUYECKHX PEaKIUil MO pa3iuyHbIM Mpu3HakaMm. [IporaosmpoBaHue
BO3MOKHOCTH TPOTEKAHUS XUMHYECKUX IMPEBpAlICHUN B PA3IMYHBIX YCJIOBHUSIX HAa OCHOBE
MpEe/ICTaBICHUM XUMUYECKONH KUHETUKU U TEPMOJAUHAMUKH.

XUMUYECKUE peakuuu B pacTBopax. [uaponus coned. Peakuum  OKUCIEHUS-
BOCCTaHOBJICHUS. DIEKTPOIIH3.

CBoiicTBa KHCIIOT, OCHOBAaHUI U COJICH B CBETE MPEICTaBICHUH 00 3JIEKTPOIUTHUYECKON
JUCCOLMALMU ¥ OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKLIUAX.

Meoscnpeomemnuwie ceasu

Peanuzanusi MeXIpeaAMETHBIX CBSI3€M MPU U3YYEHUH XMUMHUHU B 9 Kjacce OCYIIECTBIISIETCS
4yepe3 UCTOIb30BaHUE KaK OOIINX €CTeCTBEHHO-HAYUHBIX MMOHSATHH, TaK U MOHATHH, MPUHSATHIX B
OTJIIbHBIX €CTECTBEHHBIX HayKaXx.

OO0mue ecTeCTBEHHO-HAYYHBIC TMOHATH: sIBJIeHWE (TIpoliecc), HayyHbIM (akT, TUIOTE3a,
TEOpHsl, 3aKOH, aHAIN3, CHHTE3, KIacCU(UKAIHS, IEPUOTUIHOCT, HAOIIOICHUE, SKCTICPUMEHT,
MOJICJIMPOBAHUE, U3MEPEHUE, MOJEIIb, TEXHOJIOTHSI, MATEPUAJIBI.

®u3uka: BEUIeCTBO, TEI0, PU3NYECKUE BETUUYHMHBI, SAUHUIIBI U3MEPEHHUs, Macca, 00bEM,
KOJIMYECTBO TEIJIOThI, aTOMBl U MOJIEKYJIbI, arperaTHbIe COCTOSTHUE BEIIECTBA, CTPOECHUE Ta30B,
KUJKOCTEH M TBEPAbIX (KPUCTAJUIMUECKHUX) TeJl, KPUCTANIMYECKAs PEIIETKa, 3JIEKTPOH, SIpPO
aToMa, MPOTOH, HEUTPOH, WOH, HYKIU, U30TOMBI, KBAHTHI, PaJAHUOAKTUBHOCTb, allb(da-, OeTa- u
ramMma-u3JlydeHue, JJICKTPUUECKUU 3apsl, MPOBOAHHUKH, MOJYIPOBOJHUKH, JAUAJICKTPUKH,
COJIHEYHBIH CIIEKTp, Pa3JIoKEeHHE OEJIOTr0o CBETa B CIIEKTP.

buonorus: skocucrema, Ouocdepa, ¢GOTOCHHTE3, TMpolecCchl O0OMEHa BEIIEeCTB,
MUHEPATBHBIC YIOOPEHUS, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIHHBIC BEIIECTBA.

['eorpadms: atmocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TOPOJBI, TOJIE3HBIC
HCKONIaeMble, TOIUTMBO, BOJHBIE PECYPCHI, TUIaHeTa 3eMJIsl.



TexHoorns: CTPOUTCIIBHEBIC TE€XHOJIOTHH, CEITbCKOX 03 CTBECHHBIC TCXHOJIOT'HUH,
TCXHOJIOI'MH 3H€KTp0HHOI71 OPOMBIIIICHHOCTH, HAHOTCXHOJIOT'UH.



I[TNTAHUPYEMBIE PE3VJIbTATBI OCBOEHM A ITPOIT' PAMMBI 110 XUMHNWHN HA YPOBHE
OCHOBHOI'O OBILIEI'O OBPA3OBAHUS (YT JIYBJIEHHBIN YPOBEHD)

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE PEe3yNbTaThl OCBOCHHUS MPOTpaMMbl OCHOBHOTO 0O0mmiero o0Opa3oBaHus
JOCTUIalOTCA B XOA€ 06yquH51 XUMHUHU B CAUHCTBEC yqe6H0171 M BOCIHUTATEIbHOMU ACATCIIbHOCTHU
o0pa3oBaTeNbHON  OpraHu3allid B COOTBETCTBUM C  TPAAULIMOHHBIMU  POCCUHCKUMU
COLIMOKYJIBTYPHBIMH U JIyXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMH, HIPHUHATHIMH B OOIIeCTBE
ImpaBUJIaM1 U HOPpMaMU MMOBCACHUS U CHOCOGCTByIOT nponeccamMm CaMoOI03HaHus, CaMOpPa3BUTHA U
COLMAJIN3ALUHU 00YJaIOIIHXCS.

JIM4HOCTHBIE pPE3yJbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOMIMXCA PYKOBOICTBOBATHCS
CHUCTEMOM MO3UTHBHBIX IIEHHOCTHBIX OPHUEHTALIMNA W PACHIMPEHHUE OMbITa JEATEIbHOCTH Ha €e
OCHOBC, B TOM YHUCJIC B 4YaCTH.

1) naTpHOTHYECKOT0 BOCTIMTAHUSA

MPOSIBJICHHE [IEHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, HAydHOMY M
HUCTOPUYECKOMY Haclle[IUI0, MTOHMMAaHNUE 3HAUYEHUSI XUMHUYECKONH HAayKH W TEXHOJOTHH B KU3HU
COBPEMEHHOT0 00IIIecTBa, B pa3BUTHH SKOHOMHUKHU PoccuM 1 CBOEro peruoxa;

2) rpa:KIaHCKOr0 BOCIIMTAHUSA

MPEJICTaBICHUE O COIMAIbHBIX HOpPMax M MpaBWJIaX MEXKIMYHOCTHBIX OTHOIICHHUN B
KOJUIEKTHBE, TMPOSIBIIEHHE KOMMYHHMKAaTUBHOM KyJIbTYyphl B pPa3HOOOpPa3HOW COBMECTHOM
JACATCIIbHOCTH,

CTpeMJICHHE K B3aUMOIIOHHMAHHIO U B3aMMOIIOMOIIH B Mpolecce Y4eOHONH U BHEY4eOHOM
NEeSITeIbHOCTH,

TOTOBHOCTb OIICHMBATh CBOE MOBEJCHHWE W TOCTYNKH CBOMX TOBApHUIIEH C MO3UIUU
HPaBCTBEHHBIX U IPABOBBIX HOPM C Y4€TOM OCO3HAHUS IOCIIEACTBUHI IIOCTYIIKOB;

3) popMuUpOBaHUS LIEHHOCTH HAYYHOT0 MO3HAHUS:

MHUPOBO33pEHUYECKUE  MPEJCTaBICHUS O  BEIIECTBE U  XUMHYECKOW  peakiu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH M HEOOXOIUMBIE AJIi TOHUMaHUS
CYIIHOCTY HAay4YHOU KApTUHBI MUDA;

OCO3HAHUC I[ICHHOCTHU HAYYHOTO TIIO3HAHUA [JISI Pa3sBUTHUA KaXXJA0ro 4YCJIOBCKAa U
MIPOU3BOIUTENIBHBIX CHJI OOIIECTBA B LIEJIOM, POJIM M MECTa HayKu «XHUMHs» B CHCTEME HayUHBIX
MPEJICTAaBICHUNA O 3aKOHOMEPHOCTSAX Pa3BUTUS IMPUPOJIbI, B3AUMOCBS3SIX Y€IOBEKa C MPUPOAHON
Y TEXHOJIOTHUYECKOMN CPENOi;

MMO3HAaBATCJIIbHAsA MOTHUBALlUA W HHTCPEC K 06y‘{eHI/IIO, T'OTOBHOCTh H CHOCOGHOCTB K
CaMOpa3BUTHUIO U €aMOOOPA30BaHMIO, K MCCIEAOBATEIbCKOW AESITETbHOCTH, K OCO3HAHHOMY
BBIOOPY HAMPaBIICHUS ¥ YPOBHS JaJIbHEHUIIIET0 00yUYeHNS,;

4) BocnUTaHUS KYJbTYPbI 310POBbSI:

OCO3HAaHHUC NECHHOCTH XKU3HHU, OTBCTCTBCHHOI'O OTHOIICHHA K CBOCMY 3JO0POBbIO, YCTAHOBKA
Ha 370pOBBI 00pa3 >KU3HHU, OCO3HAHUE TIOCIEACTBUN M HEMPUITHE BPEAHBIX MPHUBBIYCK
(ymoTpeOneHus ajmkoroJisi, HapKOTHKOB, KYpPEHHs), HEOOXOIUMOCTH COOIIOJECHUS TPABHII
6C3OHaCHOCTI/I npu O6paH_I€HI/II/I C XMMHWUYCCKHMMU BfEIIECTBAMU B y‘IGGHBIX U KU3HCHHbIX
CUTyalUsIX,

5) TpyaoBOro BocnuTaHMs:



(opMHpOBaHNE LIEHHOCTHOIO OTHOUIEHUS K TPYJOBOM JESATEIbHOCTH KaK €CTECTBEHHOM
NOTPeOHOCTH YeJIOBEKa M K MCCIEI0BATENbCKON JEATEIBHOCTH KaK BHICOKO BOCTPEOOBAHHOM B
COBPEMEHHOM OOIIIECTBE;

pa3BuTHE MHTEpeca K NMpo(peccusM, CBSI3aHHBIM C XUMHEH, B TOM 4HuClIe K Mpodeccusm
Hay4HOH c(epbl, 0CO3HaHNE BO3MOXKHOCTU CaMOpEeaIn3alluu B 3TOU cdepe;

6) 3K0JI0rMYEeCKOr0 BOCTIUTAHM S

0CO3HaHHE HEOOXOIUMOCTH OTHOILEHHS K MPUPOJAE KaK MCTOYHHUKY >KU3HM Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHNS;

HOBBIIIEHUE YPOBHS 3KOJOIMUYECKOW KYJIbTYpbl: HNPUOOPETEHUE OMNbITA IJIAHUPOBAHUSA
IIOCTYIIKOB M OLEHKM HMX BO3MOXHBIX IOCJIEICTBUI [ OKPYXKAIOLIEH Cpeibl; OCO3HAHUE
r7100aIbHOTO XapaKTepa 3KOJOTHUECKUX MPOOJIEM U ITyTel UX pelIeHus; CHOCOOHOCTh TPUMEHSTh
3HaHUS, NOJIY4aeMble IIPU W3Y4YECHUH XUMUH, JUI1 PELICHMs 3a]a4, CBS3aHHBIX C OKpY)KAIOIIEH
CpeIoil; aKTUBHOE HEMPHUATHE IAEHWCTBUH, NMPUHOCAIIUX BPEI OKPYXKAIOLIEH Cpele; OCO3HAHHUE
CBOGH pOJM Kak TpaXAaHWHA U TMOTPEOUTENs B YCIOBUSX B3aUMOCBSI3U TPHUPOIHON,
TEXHOJIOTMYECKOW Y COLMAIBHON Cpell; TOTOBHOCTh K YYacCTHIO B IIPAKTUYECKON JEATEIbHOCTH
9KOJIOTMYECKON HAIPABICHHOCTH.

METAINPEIMETHBIE PE3YJIbTATBI

MeranpeameTHele pe3yiabTaThl OOYyYaroIUMXCs, OCBOMBIIMX IMPOTrpaMMy IO XHMHUHU
OCHOBHOTO 00ITIeT0 00pa30BaHMs, BKIIOYAIOT:

YCBOGHHE  MEXAMCUMIUIMHAPHBIX  (MEXIPEIMETHBIX)  MOHATUH,  OTpa)karoluX
MaTepUaIbHOE €IMHCTBO MHUpPa M MPOLECC MO3HAHMS (BEILECTBO, CBOWCTBO, DHEPIHs, SBICHUE,
Hay4HbI (paKkT, 3aKOHOMEPHOCTb, THUIIOTE3a, 3aKOH, TEopus, HaOIIOJEHUE, HU3MEpEHHe,
UCCIIEIOBaHHE, SKCIIEPUMEHT U IPyTHe);

OBJIaJICHUE YHUBEPCAIbHBIMU y4eOHBIMU NENCTBUAMU (mO3HaBaTEIbHBIMH,
KOMMYHHKATHBHBIMH, PETYISTUBHBIMH), BAXKHBIMU JJIS1 TIOBBIMIEHHUS 3()()HEKTUBHOCTH OCBOCHUS
colepkKaHus ydeOHOro mnpeamera, (GOPMHUPOBAHMS KOMIETEHIUH, a Takke IPOEKTHO-
UCCIIEI0BATEIbCKON AEATEIbHOCTH 00yUaroIUXCsl B Kypce XUMUH;

CIOCOOHOCTh MX HCIIOJIb30BaTh B yUE€OHOM, TO3HABATENBHOM U COIUAIEHON PAKTUKE.

Ilo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe JeiiCTBUS

ba3oBble Jloruyeckue AecTBUA:

YMEHHUSI MCIOJIb30BaTh MPUEMbl JIOTMYECKOTO MBIIUICHUS MpPU OCBOCHUU 3HAHUM:
pPacKpbIBaTh CMBICH XMMHYECKUX TMOHSTUHA (BBLACNSATH HX CYIIECTBEHHBIE TMPU3HAKH,
yCTaHABIMBATh B3aUMOCBS3b C JPYTMMHU MOHSATUSIMH); aHAJIM3UPOBATh, CPaBHUBATH, 00001IaTh,
BBIOMpATh OCHOBAaHUS HJs KiIacCH(UKAIMM W CUCTEMATH3AIlMM XHUMHUYECKUX BEIIECTB U
XUMHYECKHX peaKlUi; YCTaHABIMBATh MPUYUHHO-CICICTBEHHBIC CBSI3M MEXIY OOBEKTaMHU
U3YYCHHUS, CTPOUTH JIOTUYECKUE PACCYKICHHS (MHIYKTHBHbBIC, NEAyKTHBHbIC, 110 aHAJIOTUH);
npeniaraTb KpUTEpUU M BBIBIATH OOIIME 3aKOHOMEPHOCTH M IMPOTHUBOPEUYHUS B U3Yy4aeMbIX
npoleccax M SBJICHUSIX; MPOBOAUTH BBIBOJBI U 3aKIIOYEHUS; YMEHUsI NMPUMEHATH B Ipolecce
MO3HAHUS TMOHATUA (TPEIMETHbIE M METANpPEIMETHBIE), CUMBOJIMUYECKUE (3HAKOBBIE) MOJEIH,
UCIIOJIb3YEMble B XMMHHU, NMPEOOPa30BbIBATH MOEIbHBIE MPEICTABICHUS — XUMHYECKUN 3HAK
(cUMBOJI BJIeMEHTA), XUMHUYecKas popMyiia U ypaBHEHUE XMMUYECKON peakluu — MPU peIIeHUun



yueOHBIX 3aJay; C YYE€TOM JTHUX MOJIEIbHBIX IPEACTABICHUN XapaKTepU30BaTh H3ydyaeMmble
XUMHYECKHE BEIIECTBA M XUMUYECKUE PEaKIIUU.
Ba3oBble muccienoBarejbckue AeicTBUsL (MeTOAbI HAYYHOr0 MO3HAHHUSA BeENIECTB M
sIBJIEHMH):

YMEHHMSI IPUMEHSATh METO/Ibl HAYYHOTO MIO3HAHMSI BEILIECTB U SIBJICHUN Ha SMIUPUYECKOM U
TEOPETUYECKOM YPOBHSIX B YUeOHOW TIO3HABATETFHOW M MPOEKTHO-HCCIIEI0BATEIbCKON
NESITEIIbHOCTH,

YMEHHMSI HCIIOJIb30BaTh IMOCTABJIEHHBIE BOMPOCHI B KAa4eCTBE MHCTPYMEHTa IO3HAHUS U
CaMOCTOSITENIbHO CTaBUTh BOIPOCHI; aHAJU3UPOBATh (AKTHI, BBIABIATE U (OPMYIUPOBATH
npo0iieMy, ONpeNeNsITh Leb U 3aJaud, COOTBETCTBYIOIIUE PEIICHUIO MPOOIEMBI; MpeaIarath
OMHCATEIbHYI0O WU OOBSICHUTENBHYIO THUIOTE3Y W OCYIIECTBIATH €€ TMPOBEPKY; YMEHUS
MIPOBOAMUTH U3MEPEHUS HEOOXOAUMBIX IMapaMETPOB, BBIUMCIICHUS, MOCIMPOBAHNE, HAOIIOICHUS
U JKCHEpUMEHTHI (peajbHble M MBICIEHHBIE), CAMOCTOATEIBHO MPOTHO3UPOBATh PE3YJbTAThI,
dbopMynupoBaTh 0000IIEHUST U BBIBOJBI MO PE3YJIbTaTaM MPOBEICHHOTO OTbBITA, UCCICIOBAHUS,
COCTaBJIATH OTYET O MPOJIECTaHHOM pabdoTe;

Pabora ¢ undopmanmeii:

YMEHHsI OPUEHTHPOBATHCS B PA3IUYHBIX UCTOYHHKAX MH(DOpMAIMU (HAyYHO-TIOMYJIsIpHAS
aUTepaTypa XHMHYECKOTO COJAEpKAaHMs, CIPAaBOYHbIE TocoOms, pecypcel HHTepHeTa);
aHAIM3UpPOBaTh  HMH(OpPMAMIO U  KPUTHYECKHM  OILGHWBAaTH €€  JOCTOBEpPHOCTh U
HENPOTUBOPEUUBOCTh, OTOMPATh U MHTEPIPETUPOBATh UHPOPMAIIHMIO, 3HAYUMYIO ISl PEIIeHUs
yueOHOM 3aJau; yMEHHUs MPUMEHSATHb pa3jMuHble METOAbI M (OpPMYIUPOBATH 3aMpoChl MpU
MOMCKe U 0TOOpe MHPOpMAIUH, HEOOXOTUMOM 7Sl BHIIOJHEHUST YIeOHBIX 3a/1a4; UCIIOJIb30BaTh
WHPOPMAIIMOHHO KOMMYHUKATUBHBIE TEXHOJOTHU ¥ PA3JMYHbIC IMOMCKOBBIC CHCTEMBEI;
CaMOCTOSITEIbHO BBIOMpPATh ONTUMAJIbHYIO (OopMy mpenacTaBieHuss HHPOpMAHMH (CXEMBI,
rpaduKu, TUarpaMMmbl, TaOJIUIbI, PUCYHKHA B Apyrue (GOpMbl); YMEHHUS HCIIOIH30BaTh HAYYHBINA
SI3BIK B KQ4eCTBE CPEACTBa PabOThI ¢ XUMUYECKOW WH(pOpMAaLMEl; TPUMEHSATh MEXKIIPEAMETHBIC
(pusnueckue n MaTeMaTHUECKUE) 3HAKK U CUMBOJIBI, (POPMYIIbI, a00peBUATYpPbI, HOMEHKIIATYPY,
HCIIOJIb30BaTh U MpeoOpa30BhIBaTh 3HAKOBO-CUMBOJINYECKUE CPEACTBA HATJISIIHOCTH.

KoMMyHnKaTHBHBIC YHHBeEpPcaJIbHble YUeOHbIe JeHCTBHUSA:

1) ymenus o6menust (MMCbMEHHOM M YCTHOM KOMMYHHKAIIUH ):

IPEJICTaBIATh TMOJTYYEHHbIE pPe3yJbTaThl MO3HABATENIbHON JAEATEIbHOCTH B YCTHBIX H
MUCHPMEHHBIX TEKCTaX; NyOIMYHO BBICTYNATh C MPE3CHTAIMEH pPe3yIbTaTOB BBITOIHEHUS
XUMHUYECKOTO 3KCIIEPUMEHTa (MCCIIe0BATEIbCKOM 1a00paTOpHO MM MPAaKTUYECKOH paboThl,
y4eOHOT0 TPOEKTa); B XOJ€ AWaiora u (Wiau) JUCKYCCHHU 3a7aBaTh BOMPOCHI MO 00CYXmTacMou
TeMe U BBICKa3bIBaTh HAEU, (HOPMYIHPOBATH CBOU MPEATIOKEHUS OTHOCUTEIIHHO BBINOIHEHUS
MPEJI0KEHHOM 3a/1aUH.

2) yMeHHsl y4eOHOTO COTpyIHUYECTBA (IPYIIOBasi KOMMYHUKALU):

y4acTBOBaTh B TIPYNMNOBBIX (hopMax palOTHI: IUIAHUPOBATH OPTaHU3ALMIO COBMECTHOM
paboThl, ONPEAETATh CBOIO POJb, PACIPEACNATh 3aaud MEXKIY YJIe€HAMH TPYMIbI; BHIMIOIHITH
CBOIO YacCTh pabOThI, KOOPAHMHUPOBATH CBOM JCHCTBUS C JACUCTBUSIMH APYTUX YICHOB KOMAH/bI,
OTIPECNIATh KPUTEPUH IO OIICHKE KauyecTBa BBHITIOJHEHHOW pabOThI, pemiaTh BO3HUKAIOIIHE
npoOsieMbl Ha OCHOBE y4eTa OOLIMX HHTEPECOB U COTJIaCOBaHMSI MO3UIMI, y4yacTBOBAaTh B
o0cyXJ1eHuH, 0OMEHEe MHEHUSIMHU, «MO3TOBOM ILTypMe» U pYrux (GopMax B3auMoIeHCTBUSI.



PeryasiTuBHbIe YHUBEpPcAJIbHbIE YUeOHbIE 1eHCTBUSA

OBnageHne yHHMBEpPCATBHBIMU YUEOHBIMH PETYJIATUBHBIMU JICMCTBUSMHU BKIIOYAET
pa3BUTHE CAMOOPTraHU3ALUU, CAMOKOHTPOJIS, CAMOKOPPEKIIUH, B TOM YHCJIE:

YMEHMsI pemniatb yuyeOHble U MCCIIEOBATEIbCKUE 3aJauyd: CaMOCTOSITENIBHO BHIOHMpPATh
croco0 pemieHus: y4yeOHOM 3amaud (CpaBHMBAaTh HECKOJBKO BApHUAHTOB PEIICHUS, BHIOMPAThH
HanOoJee MOIXOASIINHI C yYETOM CaMOCTOSITEIbHO BBIICTICHHBIX KPUTEPUEB), ITNTAHUPOBATH CBOIO
paboTy mpH pelieHnd Y4eOHON WM HCCIEeI0BaTeNbCKOM 3a/laud; Ha OCHOBE IOJTYYEHHBIX
pe3ynbTatoB (hopMynHpoBaTh 000OIIEHUS W BBIBOJABI, MPOrHO3UPOBATh BO3MOXKHOE DPAa3BUTHE
IIPOLIECCOB; AHAIU3UPOBATH pPE3YJIbTAThl: COOTHOCUTH CBOU JCHCTBHUS C IIAHUPYEMBIMU
pe3ynbTaTaMi, OCYIIECTBISATH CaMOKOHTPOJIb  JIEATENBHOCTH; KOPPEKTHPOBAaTb  CBOIO
NEeSITeIbHOCTh HA OCHOBE CaMOaHajIN3a U CAMOOLICHKH.

INPEJIMETHBIE PE3YJIBTATbBI

[IpenmeTHbIe pe3ynbTaThl OCBOCHHS MPOrpaMMbl IO XHUMHH OCHOBHOTO OOIIEro
o0pa3zoBaHus Ha yriayOJEHHOM YPOBHE MMEIOT OOIee COoAepKaTeIbHOE SIPO C MPEIMETHBIMU
pe3ynbrataMu 06a30BOTO YpOBHS, COTJIACOBAHBI MEXAY COOOM, YTO TO3BOJIET PEaTU30BLIBATH
yIIIyONIeHHOE H3Y4YeHHE KaK B paMKax OTHENIbHBIX KJIAcCOB, TaK M B paMKaX pean3aluu
UHAMBUAYAJIbHBIX 00pa30BaTENIbHBIX TPACKTOPH, B TOM YHUCJIE HCIOJB3YS CETEBOE
B3aMMo/eiicTBre opranu3anuu. [1o 3aBepiieHnn peanusalnuy IporpaMMbl yriyOJIeHHOTO YPOBHS
o0yyJaromuecs: CMOTYT JieTajlbHee OCBOUTh MaTe€pHall, OBIAJCTh PACIIMPEHHBIM KPYTOM IMOHSATHIA
¥ METOJIOB, PelIaTh 3a7a49i 00JIee BHICOKOTO YPOBHS CIOXKHOCTH.

[IpenMeTHbIe pe3ynbTaThl BKIIOYAIOT: OCBOEHHE OOYYaIOIIMMUCS HAy4YHbIX 3HaHHI,
YMEHUN M CIOCOOOB NEUCTBHM, CcrelM(DUUECKUX I MPEeIMETHONH 00acTu «XHUMHS»; OCHOBBI
HAay4YHOTI'O MBINUICHUSA; BUABI ACATCIBHOCTH MO MOJTYYCHUIO HOBOI'O 3HAHUS, €0 UHTCPIPECTALIUHU,
npeo6pa3OBaHmo U NPpUMCHCHUIO B PA3JIMYHBIX y‘-I€6HbIX " PCAJIbHBIX KM3HCHHBLIX YCJIOBUAX;
00ecTeunBarOT BO3MOKHOCTh YCIICIITHOTO 00YYEHUS Ha CIICAYIONEM YPOBHE 00pa30BaHus.

K konmy oOyuenuss ¢ 8 knacce y oOyuaromierocss OyayT chOpPMUPOBAHBI CIEAYIONIUE
NpEeMETHBIC PE3yNIbTaThl U3YYCHHSI XUMHUU Ha YTIyOJICHHBIM YPOBHE:

PacKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKHX MOHATHUN: aTOM, MOJEKyJa, XUMHUYECKHIl
AJIEMEHT, METaJul, HEMETaJlJ, aJUIOTPOIMs, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(omHOpOHAS U HEOJHOPO/HAs), BAJICHTHOCTh, OTHOCUTENIbHASI aTOMHAs! U MOJIEKYJIsIpHasi Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJSpPHAs Macca, MaccoBas JOJii XMMHYECKOTO 3JeMEHTa B
COEIMHEHUH, MOJIAPHBIA 00BEM, OTHOCUTENbHAS TNIOTHOCTh Ta30B, OKCUJ, KUCIIOTa, OCHOBaHHUE,
COJIb, aM(OTEPHBI OKCHI, aM(OTEPHBIN THIPOKCHJ, XMUMHUYECKas PEaKUUs, KIacCUPHUKAIHI
PeaKIMii: peakuu COSANHEHHS, PEaKLUU Pa3IoKEHHUs, peaKkIMy 3aMeIleHHs], peakluu oOMeHa,
9K30- 1 DHJIOTEPMHUYECKUE PEAKIINH; TETUIOBOM d(PPEKT peakiuu; Sapo aToMa, SJIEKTPOHHBIHN CII0M
aToMa, aToMHas opOuTagb, paguyC aromMa, XUMHUYECKas CBs3b, MOJSIpHAs U HEMOJsIpHas
KOBaJIEHTHas CBsI3b, HOHHAs CBS3b, MOH, KaTHOH, aHMOH, PAcTBOP, MaccoBas JOJI BEILECTBA
(poLleHTHAs KOHIIEHTpalKsa) B pacTBOpe, MOJSpHAs KOHIEHTpalMs BEIIECTBA B PACTBOPE;
AEKTPOOTPHUIIATENILHOCTD, CTENIEHb OKUCIICHUS, OKUCIUTEIN U BOCCTAHOBUTENH, OKHCIECHUE U
BOCCTAHOBJICHHE, OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIE PEAaKLIUU, METO] 3JIEKTPOHHOTO OajaHca;



WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX OHATUHN U IPUMEHATh 3TH TOHATHUS
P OMKMCAHHUM BEIIECTB U UX MPEBPAICHUI;

HCIIOJIb30BaTh XUMUYECKYIO CHMBOJIUKY JUISI COCTAaBICHHS (DOPMYIT BEIIECTB U YpaBHEHUI
XUMHYECKUX PEaKIUM;

ONpeAeNiATh BaJICHTHOCTb AaTOMOB OJJIEMEHTOB B OWHApHBIX COEIUHEHMSIX, CTENEHb
OKUCJICHUS JIEMEHTOB B OMHAPHBIX COSIMHEHUSX, MPUHAICKHOCT BEIIECTB K OMPEICICHHOMY
KJaccy COeAMHEHUH mo Qopmynam, BUABI XMMHUYECKOH CBS3M (KOBAJIEHTHOH M HMOHHOW) B
HEOPraHWYECKUX COCANHEHUSX;

pPacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHMsS MAacChl BELIECTB, IIOCTOSIHCTBA COCTaBa,
[Tepuoanueckoro 3akona [[. . MenneneeBa, aTOMHO-MOJIEKYJISIPHOM T€OpHUH, 3aKOHA ABOTaJIpo
U €ro CIEICTBUM, TNPEICTABICHUW O HAYYHBIX METOJaX IIO3HAHUSA, B TOM YHCIIE
SKCHEPUMEHTAIBHBIX W TEOPETUYECKUX METOJax MCCIECIOBAaHUSA BEIIECTB W HM3YYCHHS
XUMHYECKUX PEaKIUM;

JIEMOHCTPUPOBATh TOHUMAHUE MEPUOAUYECKON 3aBUCUMOCTH CBOMCTB XHWMHUYECKHX
AJIEMEHTOB OT UX MOJ0XeHus B [lepuoanueckoi cucreme:

OIMCHIBATh U XapaKTepH30BaTh TabnnuHyto ¢popmy [leprnoauueckoii cUCTEMbI XUMHUYECKHX
3JIEMEHTOB: pa3inyaTh MOHATHUS «TJIaBHas noArpynna (A-rpynma)y» u «mmodounas noarpynmna (b-
TPyINIa)y», «MaJble IEPUOIBI» U «OOIBIINE TEPHOIBIY;

COOTHOCUTh O0O3HauUEHUs, KOTOphle HMeroTcss B Tabnmie «llepromudeckas cuctema
XUMUYECKHX 371eMeHTOB [l. 1. MenneneeBay, ¢ UMCIOBBIMU XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3aps]l s/ipa, 00IIee YHUCII0 JIEKTPOHOB U paciipeie]IeHHe UX 1o
AIIEKTPOHHBIM CIIOSIM);

OOBSICHSITH CBSI3b MOJOXKEHHS 3JieMeHTa B [lepuonndeckoil cucreMe C pacrpeneicHueM
3JIEKTPOHOB MO YHEPIeTUYECKUM YPOBHSM, IMOAYPOBHSIM U OpOUTANISIM aTOMOB MEPBBIX YETHIPEX
NIEPHOJIOB;

KJIACCHU(UIIMPOBATh XMUMHUYECKHUE DJIEMEHTHI, HEOPraHWYEeCKHE BEIIECTBA, XUMHYECKHE
peakuuu (TI0 YMCITy U COCTaBY YYacCTBYIOIIUX B PEAKIIUU BEUIECTB, MO TEIIIOBOMY 3D (PEKTy);

XapaKTepu30BaTh (OMUCHIBATD) (PU3MUECKHUE U XUMUYECKHE CBOMCTBA MPOCTHIX U CIOKHBIX
BEUIECTB: KHUCJIOPOZAa, BOAOPOJA, BOABI, OOIIME XHUMHUYECKHE CBOMCTBA OKCHIOB, KHCIIOT,
OCHOBaHMM U COJEH, TEHETUYECKYI0 CBsI3b MEXKIYy HHUMH, TMOATBEpXKIas MpUMepaMu
MOJIEKYJIIPHBIX YPAaBHEHUN COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIINIA;

ONUCHIBaTh POJIb KUCIOPOJAA, BOAOPOJAa U BOABI B IPHUPOJHBIX MPOLECCAX, B JKUBBIX
OpraHu3Max, HMX M[PUMEHEHHE B PpA3IMYHBIX OTPACISAX MPOMBIIUIEHHOCTH, BO3MOXHOE
HCII0JIb30BAHNE B COBPEMEHHBIX TEXHOJIOTHUSIX;

OOBSICHSATh M TIPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBHCHUMOCTH OT HMX COCTaBa W
CTPOEHHSI, BO3MOKHOCTH ITPOTEKAHUS XUMUYECKUX NIPEBPALLECHUN B PAa3JINYHBIX YCIOBHSIX;

BBIYHUCIIATh OTHOCUTENIBHYIO MOJIEKYJSIPHYIO W MOJISIDHYIO MAacChbl BEIIECTB, MOJSPHYIO
Maccy CMECH, MOJBHYIO JOJI0 XUMHUYECKOIO HJIEMEHTa B COEJUHEHUH, MAaCCOBYIO JIOJIO
XUMHYECKOTO dJIeMeHTa 1o GopMylie COSTUHEHHSI, HAXOUTh MPOCTEUITYI0 (hOpPMYITy BEllecTBa
[0 MacCOBbIM WJIM MOJBHBIM JOJSM 3JEMEHTOB, MAacCOBYIO JOJIO BEIIECTBA B PacTBOpPE,
MOJISIDHYIO KOHLIEHTPAlMIO BEIIECTBA B PACTBOpPE, MNPOBOAUTH paCyYEThl IO YpPABHEHUSM
XAMHYECKON PEaKIUU;

NPUMEHATh OCHOBHBIE ONEPALMH MBICIUTEIBLHON AEATENBbHOCTH — aHalu3 M CHUHTE3,
cpaBHeHHEe, OOOOIIEHHWE, CHUCTEMaTH3aluio, KIAacCU(HUKAIUIO, BBIABICHHE MPUIUHHO-
CJIEICTBEHHBIX CBSI3€M — JIJISl N3yYEHUsI CBOMCTB BEILIECTB M XMMUYECKUX PEAKLUM, €CTECTBEHHO-



Hay4YHbIC METOJbl TO3HAHWS — HAONIOACHUE, W3MEPEHUE, MOACITUPOBAHHUE, HSKCICPUMEHT
(peasbHBIN M MBICTICHHBIH) — 111 OCBOCHHUSI y4EeOHOTO COJIepKaHHUS;

PACKPBIBATh CYIIHOCTb MPOLECCOB OKHUCJIICHUA U BOCCTAHOBJICHHA, COCTABJIATH YPABHCHUA
MPOCTBIX OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUN (METOIOM DJIEKTPOHHOTO OaaHca);

YCTAaHABJIMBATh CBSI3U MEXKAY pPEaTbHO HAONIOJACMBIMH XUMHUYCCKUMH SIBICHUSIMH W
IpoIecCaMH, MPOUCXOSAIIMMH B Makpo- ¥ MHUKPOMHpPE, OOBACHATh NPUYMHBI MHOTO0Opa3us
BCIICCTB, COOTHOCUTb XUMUNUYCCKHUEC 3HAHUA CO 3HAHUAMU APYTHUX y‘IC6HBIX npeaMETOB;

coOiro1aTh IpaBmiIa 6€30macHo# paboTHI B 1a00PATOPUU MPHU UCTIOI30BAaHUN XUMUYECKON
nocyasl U 00OpYIOBaHMWS, a TaKXKe IpaBHia OOpAIIeHUs C BEIMIECTBAMH B COOTBETCTBHH C
MHCTPYKLHMSMHU BBIIOJIHEHUS JIAOOPATOPHBIX OIBITOB M MPAKTUYECKUX PAOOT MO MOJYyYCHUIO H
coOMpaHHIO Ta3000pa3HBIX BEMIECTB (BOJAOPOJA M KHCIOPOJa), MPUTOTOBICHUIO PACTBOPOB C
OTIpeIeIICHHOM MacCOBOH I0JICH PaCTBOPEHHOTO BEIIECTBA, PEIICHUIO IKCIICPUMEHTAIBHBIX 32144
1o Teme «OCHOBHBIE KJIACCHI HEOPTAaHUYECKIX COCAHMHEHUIN;

ACMOHCTPUPOBATH BJIAICHUC OCHOBaAMU XUMUYECKOU T'paMOTHOCTH, BKJHO‘-IaIOH_[eﬁ YMCHUA
0e30macHOr0 OOpalIeHus ¢ BEIIeCTBAMH, HCIIOJIB3yeMbIMH B MOBCEJIHEBHOW JKU3HHU, a TaKkKe
3HAHUE MTPABHJI TIOBEACHUS B IEJISIX COCPEIKEHHSI 3I0POBBSI U OKPYXKAIOIICH CPEIbl.

K konmy oOyuenuss 6 9 knacce y oOyuaromierocss OyayT chOpPMHUPOBAHBI CIEAYIONIUE
NpeMETHBIC PE3yJIbTaThl U3YYCHHsI XUMHUU Ha YIIyOJICHHBIM YPOBHE:

pPacKpbIBaTh CMBIC OCHOBHBIX XHUMHYECKHX TOHSATUH: XHMUYECKUH 3JIEMEHT, aToM,
MOJIeKyJIa, UOH, KaTHOH, aHUOH, 3JEKTPOOTPHLATEILHOCTh, CTENICHh OKHUCJICHUS, XHUMHUYECKas
peaxiusi, TernoBoi 3¢ ekt peakunu, MoJb, MOJISIPHBINA 00BbEM, pacTBOD;

AEKTPOJIUTHI, HEIEKTPOIUTHI, DSJIEKTPOIUTUYECKAsE UCCOLMALNSA, PEAKUUU HOHHOTO
oOMeHa, THApPONIHM3 CcOJed, oOpaTuMple © HEOOpaTUMblE pEaKIMH, OKUCIUTEIHHO-
BOCCTaHOBUTEIIbHBIE PEAKLUHU, OKUCIIUTENb, BOCCTAHOBHUTEJb, OKHCICHHE M BOCCTAHOBIICHHE,
ANIEKTPOJIN3, AJUIOTPONHUs, aM(pOTEPHOCTb, XHMHUYECKas CBs3b (KOBAICHTHAs, WOHHAs,
MeTaJJIMYecKasi), MEXMOJEKYJIsIpHble B3aUMOJICIHCTBUS (BOJOpOIHAs CBA3b, cUibl Ban-nep-
Baannbca), KOMIIJIEKCHBIE COCIUHEHHMSI, KPUCTAJUIMYECKUE PEIIETKU (MPUMUTHBHAS KyOHueckas,
00BEMHO-LIEHTPUPOBAaHHAsL KyOHUYecKasi, TpaHeLleHTpUpOBaHHas KyOudeckas, reKcaroHalbHas
TUIOTHOYIAKOBAaHHAS ), KOPPO3HS METAJUIOB, CIUIABBI; CKOPOCTh XMMHYECKON PEaKINu, KaTallus,
XUMHUYECKOE PaBHOBECHUE, AIIEMEHTHI XUMUUECKON TEPMOJIMHAMUKH KaK OJTHOM U3 TEOPETUUECKIX
ocHoB xumuu; [1JIK;

WLTIOCTPUPOBATH B3aMMOCBSI3h OCHOBHBIX XUMUYECKHX IMOHSATHI ¥ IPUMEHSTh STH OHITHS
[P OMMCAHHUH BEUIECTB M UX MPEBPAIICHUN;

HCIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY Ul COCTaBICHUS (POpPMYIT BEIIECTB U YpaBHEHUN
XUMHYECKUX PEaKIUM;

OTIpeNIeNIATh BAJICHTHOCTh M CTETIIEHb OKUCICHHS XUMHYECKHX AJIEMEHTOB B COCIMHEHHSIX
Pa3IMYHOIO COCTaBa, MPUHAMICKHOCTH BEIIECTB K OIpPEICIIEHHOMY KJIAcCy COEAWHEHHH 10
dbopmynaM, BHIBI XUMHUYECKOH CBS3M  (KOBAJCHTHOW, WOHHOW, METAJUIMYECKON) B
HEOPraHMYECKUX COeTMHEHUSX, 3apsi/l HOHA [0 XMMHUUYECKO# (hopmyrie, XapakTep cpeibl B BOJHBIX
pacTBOpax HEOPraHWYECKHX COCAMHEHHUH, TUN KPUCTAUIMYECKOW pPEIIeTKH KOHKPETHOTO
BEIIICCTBA,

packpsiBaTh cMbich [lepuoaunueckoro 3akona JI. 1. MeHneneeBa u 1€eMOHCTPUPOBATH €r0
MOHUMAaHUE:



OIMCHIBATh U XapaKTepH30BaTh TabnnuHyto ¢popmy [leprnoauueckoii cUCTEMbI XUMHUYECKHX
DJIEMEHTOB: pa3NuyaTh MOHATHS «A-Tpymma» U «b-rpynmay, «Manbsie TepHoab» U «OObIne
MIEPHUOIBIY;

OOBSCHATH CBSA3b MOJOXKEHHs d7eMeHTa B [lepuonnyeckoil cucreme c pacrpeleieHueM
3JIEKTPOHOB MO YHEPIeTUYECKUM YPOBHSM, IMOAYPOBHSIM U OpOUTANISIM aTOMOB MEPBBIX YETHIPEX
MIEPUOJIOB;

BBIICTISITH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUHM CBOMCTB AJIEMEHTOB U MX COCAMHCHHIA
(KUCJIOTHO-OCHOBHBIX M OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIX CBOWCTB OKCHIOB U TUAPOKCUIIOB) B
npeJenax MajbIX MEPUOJ0B U TJIABHBIX MOATPYII C YUETOM CTPOCHUS UX aTOMOB;

pPacKpbIBaTh CMBICI TEOPUU DIEKTPOIUTHYECKON auccolmanuu, 3akoHa l'ecca u ero
CJIIEICTBUH, 3aKOHA JEHUCTBYIOIIUX MACC, 3aKOHOMEPHOCTEM U3MEHEHUS CKOPOCTU XUMHUYECKOU
peakuuy, HalpaBJICHUS CMEIEHUS XHMUYECKOTrO PaBHOBECHS B 3aBUCHMOCTHU OT Pa3IUYHBIX
(hakTopoB;

KJIACCHU(UIIMPOBATh XMUMHUYECKHUE DJIEMEHTBHI, HEOPraHWYEeCKHE BEIIECTBA, XUMHUYECKHE
peakuuu (1Mo YMCIy M COCTaBy yYACTBYIOIIUX B PEAKIIMU BEIIECTB, MO TEIIOBOMY 3P QEKTy, 1o
arperaTHOMy COCTOSIHUIO pEareHTOB, IO HW3MEHEHHIO CTENeHEeH OKUCICHHS XUMHYECKHX
3JIEMEHTOB, TI0O 0OPAaTUMOCTH, TIO YYACTHIO KaTaJlu3aTopa);

XapaKTepu30BaTh (OMHUCHIBATH) OOIINE XUMUYECKUE CBOMCTBA BEIIECTB PAa3IMYHBIX KIIACCOB
HEOPraHMYECKUX COCTUHEHUH, TOATBEP)KIas 3TO OMUCAHHWE NpPUMEpPaMH MOJEKYISIPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEaKIUi;

COCTaBJISITh YPABHEHUS: SJIEKTPOJUTHUYECKON AMCCOLMALMM KHUCIOT, LIEJIO0YEeH U COJei;
MOJTHBIE YW COKpAIICHHBIE YPaBHEHHS pEaklUii MOHHOTO OOMEHA; peaklui, TMOATBEPKIAIOIINX
CYIIIECTBOBaHME TEHETHUECKOM CBSI3M MEXK/Y BEIIECTBAMHU PA3IMYHBIX KIACCOB;

PacKpbIBaTh CYIIHOCTH MPOLIECCOB TUAPOIN3a COJIEH MOCPEICTBOM COCTaBICHUS KPAaTKUX
HMOHHBIX U MOJIEKYJISIPHBIX YPaBHEHUN peakiuil, CyIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii TOCPEACTBOM COCTABIICHHSI SJIEKTPOHHOTO OajaHca ITUX PEaKIuii;

MPEICKa3bIBaTh XapaKTep cpebl B BOJHBIX PACTBOpaX COJICH;

XapaKTepu30BaTh (OMUCHIBATh) (PU3NYECKUE M XMMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB
(kucimopon, 030H, rpaduT, anmMas, KpeMHUH, Oop, a3oT, dhocdop, cepa, XJIOp, HATPUH, KaAJIWH,
MarHui, KaJbl[Ui, aIFOMUHHMN, Kelle30, Me/b, IMHK, cepeOpo) U 00pa30BaHHBIX UMM CIIOKHBIX
BEIIECTB, B TOM YHCJIE€ MX BOJHBIX PACTBOPOB (aMMHAK, XJIOPOBOJOPOI, CEPOBOIOPOI, OKCHIBI
yraepona (11, 1V), kpemuaus (IV), azora (I, II, III, IV, V) u docdopa (III, V), cepsr (IV, VI),
CepHHUCTasi, cepHas, a3zoTHasi, ¢ocopHas, YrojbHas, KpPEeMHHEBas KHUCJIOTBHI, OKCHUABl U
ruapokcuabl MetaioB [A—IIA-rpymnn, amomunus, meau (I1), nunka, xenesa (11 u I10));

MOSICHSITh COCTaB, OTJENbHBIE CIIOCOOBI TONYYEHHUS M CBONCTBA CIOXKHBIX BEIIECTB
(xucnopozcoaepKalye KUCIOThl XJIopa, a30TUCTasi, OOpHasi, YKCyCHasi KUCJIOTHI U HX COJIH,
ranorenuasl kpeMuaus (IV) u docdopa (III u V), okcua u ruapoxcun xpoma (I1I), mepmanranar
KaJus;

OTHCHIBAThH POJIb BAKHEUIIINX M3y4aeMbIX BEIIECTB B MPUPOTHBIX MPOIIECCaX, BIMSHUE HA
JKUBbIE€ OpPraHU3MBl, NMPUMEHEHUE B PA3IUYHBIX OTPACIAX HKOHOMHUKH, HCIOIb30BAHHE IS
CO3/1aHUS COBPEMEHHBIX MaTEePHUAIOB U TEXHOJIOTHIA;

MPOBOANTH PEAKIUU, TOATBEPKIAIONINE KAYeCTBEHHBIN COCTaB pa3IMYHBIX BEUICCTB,
pacno3HaBaTh ONBITHBIM MTyTEM COJEpPIKAIIMECs B BOIHBIX PaCTBOPaX MOHBI: XJIOPUA-, OpOMHU/I-,
Hoau -, cynbdart-, hocdar-, kapOoHAT-, CHIHKAT-, CYIbPUT-, CyTb(UI-, HITPAT- U HUTPUT-UOHBI,
TUAPOKCHI-UOHBI, KATHOHBI aMMOHUSI, MarHusl, KaJabIlns, aJTIOMUHMS, Jkee3a (2+) u xxenesa (3+),
Meu (2+), IIMHKa;



OOBSCHATH U MPOTHO3UPOBATH CBOMCTBA BaXKHEUIIINX M3y4aE€MBbIX BEIIECTB B 3aBUCUMOCTHU
OT UX COCTaBa U CTPOCHHUS, IPUMEHEHHUE BEIIECTB B 3aBUCUMOCTH OT MX CBOWCTB, BO3MOXHOCTh
MPOTEKAHUsI XUMUYECKUX TPEBPAIICHUN B PA3IMYHBIX YCIOBUSX HAa OCHOBE PACCMOTPEHHBIX
3JIEMEHTOB XUMHYECKO KUHETUKH U TEPMOJIUHAMUKU;

BBIUUCIISTH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJIIPHYIO MAacChl BEIECTB, MAacCOBYIO
JIOJTF0 XUMHUYECKOT0 AJIEMEHTa 10 (popMysie COeMHEHHSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,
MOJIBHYIO JTOJIF0 XHMHYECKOTO 3JIEMEHTa B COSAMHEHUHU, MOJISIPHYIO KOHIIEHTPAIIMIO BEIIECTBA B
pacTBope, HaxOJIUTh MPOCTEHITyi0 (GOopMyy BelIECTBA MO MAaCCOBBIM WM MOJBHBIM JOJSIM
3JIEMEHTOB, MPOBOAUTH PAcUeThl MO YpaBHEHUSM XHMHUYECKUX PEaKIM C y4eTOM HeJoCTaTKa
OJIHOTO U3 PEareHTOB, MPAKTHYECKOT0 BBIX0/1a TPOAYKTA, 3HAUEHUS TeIIOBOTO A (PekTa peakiuu,
ONPEAENATh COCTaB CMECEH;

cobiro1aTh TIpaBmiIa 6€30macHoi paboTHI B 1a00PaTOPUU MPHU UCTIOIB30BAaHUN XUMUYECKON
nocyabl U 0o0OpyIOBaHUS, a TakXe MpaBuUia OOpalleHHs] C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSMHU BBITIONHEHUSI TaOOPATOPHBIX OMBITOB M MPAKTUYECKUX PabOT MO MOTYYCHHUIO U
coOMpaHHIO Ta3000pa3HBIX BEMIECTB (aMMHaKka W YIJIEKUCIOrOo Traza) W PEIICHUI0
9KCIIEPUMEHTANIBHBIX 33]a4 110 TeMaM Kypca, IPeICTaBIATh pe3ybTaThl 3KCIIepUMeEHTa B (hopme
BBIBOJIOB, JI0KA3aTEIbCTB, IPaQHUKOB, TAOIUII U BHISIBIATH SMIUPUYECKUE 3aKOHOMEPHOCTH;

NPUMEHSTh OCHOBHBIC ONEpPAlMU MBICIUTEIHHON JEATENHbHOCTH (QaHAU3 W CHHTE3,
CpaBHEHHE, 00OOIICHNE, CUCTEeMATHU3AIINIO, BBISBICHHE MPUYUHHO-CIEJACTBEHHBIX CBS3€H) Mpu
M3YYE€HHUH CBOMCTB BEILIECTB U XUMUYECKUX PEAKIIHA, BIaJIeTh ECTECTBEHHO-HAYYHBIMU METOIaMU
no3HaHus (HaOJI0IeHNe, N3MEpEHNEe, MOICIIMPOBAHUE, IKCIIEPUMEHT (peasIbHBINH U MBICIICHHBIN);

NPUMEHSTh TMpaBWiIa O€30MacHOro oOpalleHuss C BEIIeCTBAMHU, HCIOIb3YEMBIMU B
MOBCEIHEBHOM JKM3HU, MpaBWIA TOBEICHUS B LEIAX COCPEKECHUS 30POBBS U OKpPYKAOIIEH
OPUPOJHON cpeabl, MOHUMAaTh Bpel (OMAacHOCTb) BO3ICHCTBUS Ha JKHUBbIE OPraHU3MBI
OTpe/IeNIEHHBIX BEIECTB, MOSICHATH Ha MPUMeEpax CrocoObl YMEHbIIEHUS U MPEJOTBPAIICHUS X
BPEIHOTO BO3ACHCTBHSI, 3HAUCHHUE KUPOB, OCIIKOB, YIIIEBOJOB ISl OPTaHU3Ma YEIIOBEKa;

MCIIOJIb30BaTh TMOJTYYCHHBIE MPEACTABICHUS 0 cepax npodeccuoHaNIbHON e TEIbHOCTH,
CBS3aHHBIX C HAYKOH M COBPEMEHHBIMU TEXHOJOTHSMH, KaK OCHOBY IUISl MPO(ECCHOHATbHON
OpHUEHTAIMH U JUISI OCO3HAHHOTO BbIOOpa XMMHH KaK MPOGUIBHOIO MpeIMeTa Npy MPOoA0KEHUN
0o0ydeHHUsl Ha YPOBHE CPEIHET0 00IIero o0pa3oBaHus;

y4acCTBOBaTh BO BHEYPOUHOU MPOEKTHO-UCCIIENOBATENBCKON AEATEIBHOCTH XUMUYECKON U
XUMHKO-9KOJIOTHYECKONH  HAIMpPaBJIIEHHOCTH, TMPHOOPECTH  OMBIT  TMPOBENEHUS  Y4eOHBIX
UCCJIEIOBAaHUM B YCIIOBUSIX 00pa3oBaTeNbHBIX OpraHU3alui, a TakXKe opraHu3auuil (LEeHTPOB)
JOTIOTHUTEIIFHOTO 00pa30BaHUs JIEeTEH.
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ITHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC

Ne ni/n

Tema ypoka

KoauuecTBO 4acoB

KonTpoabHsble

Bcero
padoThI

IIpakTH4eckune
padoTsI

DJIeKTPOHHbIE
undposbie
oOpa3oBaTe/ibHbIE

pecypcebl

[Ipenmer xumuu. Poab XMMUH B )KU3HU
yenoBeka. [lorstue o6 ncropun
BO3HHKHOBEHUSI M PA3BUTHS XUMHUHU. XUMUS
B CUCTEME HayK

Tena u BemectBa. duznueckue u
XUMHUYECKHE CBOMCTBA BEIIECTB.
dusnueckue 1 XUMUUECKUE SIBIEHUS

Iloustue o TCOPCTUUCCKHUX MECTOJAX
MMO3HaHHA B CCTCCTBCHHBIX HAYKaX.
HcTounnky XUMUIECKOH HHGOpMAITIN

Hpe,[ICTaBJIeHI/IH O HAYYHOM ITO3HAHWU Ha
SMIUPUYECKOM YPOBHE: HAOIIOICHUE,
U3MEpPEHHE, SKCIIEPUMEHT, MOJEIUPOBAHUE.
[MonsTHe 0 MmeTogax paboTHI C
XUMHUYECKUMH BelecTBaMu. O0opynoBaHne
IIKOJIbHOM XUMHUYECKON JabopaTopuu

[Ipaktuueckas padora Ne 1 o reme
"IIpaBuia paboThl B 1abopaTopun U
npuémbl 00paieHus ¢ 1a00paTOPHBIM
obopynoBanuem"

Yucrele BemecTsa 1 cmecu. Crioco0bl
pas3aeneHus cmecen




[Ipaktuueckas padora Ne 2 o reme
"Paznenenne cmeceit (Ha mpuMepe OYUCTKH
MOBapeHHOM comn)"

ATOMBI U MOJIEKYJIbI XUMHUYECKHE
31eMeHTHL. [IpocThie U CI10KHBIE BELIECTBA

BemectBa MosieKynsipHOTO U
HEMOJIEKYJIIPHOTO CTPOEHUS

10

Xumudaeckas opmyna. BaareHTHOCT
aTOMOB XMMHUYECKUX DJIEMEHTOB

11

3aKO0H IIOCTOSHCTBA COCTaBa BEIIICCTB

12

OmnpeneneHne BAICHTHOCTH aTOMOB TI0
dbopmynam OMHAPHBIX COCTUHECHUN

13

OrHOCHUTENbHAd aTOMHAs Macca.
OTHOCI/ITGHBHaH MOJIGKy.]IHpHaH Mmacca

14

BrruniciieHus OTHOCHUTEIIBHOM
MOJIEKYJISIPHOM MACChI BELIECTB, MOJIIPHOU
MacCChl, MACChl BELIECTB U KOJIUYECTBA
BEILIECTBA

15

MaccoBas 1011 XUMHYECKOT'0 JICMCHTA B
coeIMHEHNH. BEIUnCIeHHsS MacCOBOM 1O
XUMHYECKOT0 dJIEMEHTa 1o (hopmyIie
COCIMHCHUS

16

Haxosxnenue npocteiimieit Gopmyibt
BEIIECTBA [10 MAaCCOBBIM JIOJISIM 3JIEMEHTOB

17

Brrancnenus npocreiiieit GopmyIbl
BELIECTBA 110 MACCOBBIM WJIX MOJIBHBIM
JIOJISIM DJIEMEHTOB

18

KoanuectBo BemecTsa. Moib




19

B3aumMocBs3b KOIMYECTBA, MAaCChl U YUCa
CTPYKTYPHBIX €MHMUII BEIIECTBA

20

MonsipHast Mmacca CMECH BELIECTB

21

MounbpHas 401 XUMHYECKOTO DJIEMEHTA B
coequHeHnu. Haxoxaenue npocTeniei

(GbOopMyJIBI BEIIECTBA IO MOJIBHBIM JIOJISIM
2JIEMEHTOB

22

XUMHYECKHE SIBJIEHUS. XUMHUYECKas
peakius 1 €€ MpUu3HaAKU

23

3aK0OH COXpaHEHUsI MAaCChl BEIIECTB

24

ATOMHO-MoOJIEKyIIsipHast Teopus. Ku3Hb 1
nesreabHocTh M. B. JJomoHOCOBa

25

XuMHu4decKkue ypaBHeHus. Tumsl
XAMHYECKHUX pEeaKU

26

Pacuérel 10 XMMHUYECKUM YPaBHEHUSIM
KOJIMYECTBA U MACChl HCXOJHBIX BELIECTB
WM IPOJAYKTOB pPEaKIUU

27

Brrunciienus no ypaBHEeHUSIM XUMUYECKOU
peaKIu: KOJIMYEeCTBa BEIISCTBA, MACCHI 110
M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce

peareHTOoB WK MIPOAYKTOB PEAKIIUU

28

Brruncrnienus no ypaBHEHUSIM XUMUYECKOU
peaKIMu: KOJIMYEeCTBa BEIIECCTBA, MACCHI 110
M3BECTHOMY KOJIMYECTBY BEIIECTBA, MAcCe

peareHTOoB WK MPOAYKTOB pPEAKIIUU

29

Kontponbnas padora Ne 1 mo teme
"BemectBa 1 XuMHU4YeCcKue peakiuu"




30

Bo3ayx — cMmech ra3os. [lonstue o rasax.
3akoH ABoraapo. MomsipHbIi 00bEM ra3oB

31

Brrunciienusa o0béMa, KOJIHYECTBA
BEILIECTBA ra3a Mo U3BECTHOMY €TI0
KOJINYECTBY BEUIECTBA, 00bEMY

32

OTHOCUTENbHAS IUIOTHOCTD I'a30B.
Brruncnennss oTHOCUTENBHON IIOTHOCTH
ra3oB

33

OnpeneneHre OTHOCUTENbHOM
MOJIEKYJIIPHOM MacChl ra3000pa3HOTO
BEILIECTBA 10 U3BECTHOI OTHOCUTEILHOU
IJIOTHOCTH

34

BrrunciieHus OTHOCUTENIBHOM
MOJIEKYJIIPHOM MacChl ra3a 1o U3BE€CTHOU
OTHOCHUTEIIbHOM MJIOTHOCTH

35

OOBEMHBIE OTHOIICHHUS Ta30B PU
XUMHUYECKHX PeakUUsaX. Beruncnenus
00BEMOB ra3oB M0 YPaBHEHUIO XUMHUYECKON
peakiuu

36

Kucnopoa — sneMeHT u mpocToe BEMIeCTBO.
OKcuanl

37

CrniocoObI MoTy4eHus KUCIOpoia B
71a00paToOpUr U MPOMBIIUIEHHOCTH

[TpakTruueckas padota Ne 3 o Teme
"ITonyuenue u cobupanue KMUCIOPOa,
M3y4EHHUE €ro CBOMCTB"

38

Kpyrosopot kucnopoaa B npupoje. O30H
— aJutoTpomnHasi MOaUUKaIUs KUCIOpOoIa




39

TennoBoii 3¢ heKkT XUMHUUEeCKOi peakiuH,
TEPMOXMMHUYECKUE YPABHEHUS, IK30- U
SHJIOTEPMHUUYECKHE PEaKIHN

40

Tonnuo. Mcnonp30Banue yris 1 METaHa B
KauyeCTBE TOIUIMBA. 3arpsi3HEHUE BO3AyXa.

41

Brruncrnienus no ypaBHEeHUSIM XUMUYECKOU
peaKIu: KOJIU4YeCTBa BEIIECTBA, 00BEMA,
MacCcChI 110 I/IBBeCTHOMy KOJII/I‘-IeCTBy
BEIeCTBa, 00BEMY, MacCe peareHTOB WIH
MPOJIYKTOB PEaKLUU

42

Kontponbnas padota Ne 2 mo teme
"Bo3nyx. Kucnopoa. Oxcunbr"

43

Bomoposi — 35eMeHT B MPOCTOE BEIIECTBO

44

CriocoObI mostyueHust BOAOPOaa B
71a00paTOpUX U MPOMBIIIUIEHHOCTH

45

[TpakTruueckas padota Ne 4 o Teme
"ITonyuenue u cobupanue BOIOpoaa,
W3y4EHHUE €ro CBOMCTB"

46

Hcnonw3oBaHue BOOOpPOJa B KAYCCTBC
TOIIJIMBA

47

Tloustue o kucnorax u coisix. Cocras
KHUCJIOT U coJiei

48

Brruucnenus o0béMa, KoTudecTBa
BEIIIECTBA raza Mo U3BECTHOMY €ro
KOJIMYECTBY BEIIECTBA WIIH 00BEMY

49

Brruncnenus 00bEMOB ra30B 110 yPaBHEHHIO
XUMHYECKON peaKIuu




50

Brrunciienus no ypaBHEHUSIM XUMUYECKOU
peaKIu: KOJIUYeCTBa BEIIECTBA, 00BEMA,
MAacCChI 110 U3BECTHOMY KOJIUYECTBY
BEIIIECTBA, 00BbEMY, MaCCe PEareHTOB UiTH
MPOAYKTOB PEAKIUU

51

duznueckue cBoiictsa Boabl. Boa B
npupojae. AHaIu3 U CUHTE3 — METOJIbI
M3Y4YEHHS COCTaBa BOJIbI

52

XUMHUYECKHE CBOMCTBA BOJLI

53

CocTtaB ocCHOBaHUM

54

PactBOopbl. PacTBOpUMOCTE BEIIECTB B BOJE.
Hacpl1ieHHBIE 1 HEHACBILCHHBIE,
KOHILIEHTPUPOBAaHHbBIE U pa30aBICHHbIE
pacTBOpEI

55

Crioco0bI BeIpaXXKeHUsI KOHIICHTPALUT
pPacTBOPOB: MacCOBasi 10Js1 pACTBOPEHHOIO
BEIIIECTBA, MOJISIPHASI KOHLIEHTPALIUS

56

[IpakTtruueckas padota Ne 5 mo Teme
"ITpuroToBiIE€HNE PACTBOPOB C
onpeacnEHHON MacCOBOM J10IEN
pacTBopéHHOTrO BelecTBa.l[purorosnenne
pacTBOPOB C ONPEAEIEHHON MOJISIPHOMN
KOHIIEHTpalUEl paCTBOPEHHOTO BeniecTBa"

57

BrrauciaeHus ¢ uCcnojib30BaHUEM IOHSATHS
«MaccCoBas A0JI BCIICCTBA B paCTBOPCH

58

Boruncnenus ¢ UCrnoib30BaHUEM MTOHITHS
«MOJISIpHAsE KOHIEHTPALUs PaCTBOPEHHOTO
BEIIECTBA»




Ponb pacTBOpOB B IpUpPOAE U KU3ZHU

> yenoBeka. KpyroBopor Boabl B Ipupoae

60 3arpsi3HeHue NpupoaHbIX Bod. OxpaHa u
OUYNCTKA IPUPOJIHBIX BOJ.
Boruncnenus ¢ ucnonb3oBaHueM rpagukoB

61 pacTBOPUMOCTH ISl PaCYETOB
PacTBOPUMOCTH BEIIECTB

2 Brluncnenus ¢ uCNoJIb30BaHUEM MTOHATHUSA
«MaccoBasi J0Js BEIECTBA B paCTBOPE»
Boruncnenus ¢ UCrosib30BaHUEM MOHITHS

63 «MOJISIpHAsl KOHLIEHTPALUs pacTBOPEHHOTO
BELIECTBA»
Boruncnenus ¢ ucnonb3oBaHueM rpagukoB

64 pPacTBOPUMOCTH JIJIsl pacu€TOB
PacTBOPUMOCTH BELIECTB
Kontponbnas padota Ne 3 mo teme

65 " "

Bonopoa. Bona. PactBopsl. OcHOBaHus

66 Oxcuapl: cocTaB, KiaccupuKanus,
TPUBHAJIbHBIE Ha3BAaHUS

67 [TonyueHue u XMMUYECKHE CBOMCTBA
OKCHJIOB

68 [TonsiTHE O TMUAPOKCUAAX — OCHOBAHUAX U
KHCJIOPOJCOAEPKAIIMX KHUCIOTax

69 Dur3nyecKrue 1 XUMHUYECKUE CBOMCTBA
KkucIIoT. [lomydyenue kucior

70 Knaccudukanust ocnoBanuid. [Iémoun, nx

CBOWCTBA M CIIOCOOBI MOTyYCHHUS.




HepactBopumble OCHOBaHMS, UX CBOMCTBA U
CIOCOOBI TIOTYYCHHSI

71

[Tonsarue 06 aM(pOoTEpHBIX THAPOKCUAAX:
XMMUYECKHE CBOWCTBA U MOTyYCHHUE.
[IpuMeHeHre Ba)KHEUIINX OCHOBAHUI

72

Comu: cocTaB, Ki1accuduKamms,
TPUBHUAIbHBIC Ha3BAHUS

73

dusnyeckue U XUMUYECKHE CBOMCTBA
coneit. [Tonyuenue conei

74

I'enernueckas CBsA3b MEXKIY KiIaCCaMU
HEOPraHUYECKUX COEIUHEHUN

75

[Ipaktruueckas padota Ne 6. Pemenne
JKCHEPUMEHTAIBHBIX 337a4 10 TEME
«OCHOBHBIE KJIACCHI HEOPTaHUYECKUX
COEIMHEHUIN»

76

Brruncrnienus no ypaBHEHUSIM XUMUYECKOU
peaKIu: KOJIUYeCTBa BEIIECTBA, 00BEMA,
MAacChl TI0 U3BECTHOMY KOJIMYECTBY
BEIeCTBa, 00BEMY, Macce peareHTOB WIH
MPOJIYKTOB PeaKLUU

77

Boruncnenust Mmaccbl IpoAyKTa peakiuu Mo
M3BECTHOM Macce OJIHOTO M3 UCXOJHBIX
BEIIECTB, B35TOTO B BUJIE PACTBOPA,
COJIepIKaIIero OnpeIeIEHHYI0 MACCOBYIO
JIOJTIF0 PACTBOPEHHOTO BEIIECTBA

78

Kontponbnas padota Ne 4 mo teme
"OCHOBHBIE KJIACChl HEOPTAaHUYECKUX
coequHeHun"




79

[TepBbie MOMBITKY KIIACCUPUKALIAN
XUMHUYECKHX diIeMeHTOB IloHsaTHE O
TPYIIaX CXOAHBIX 3JIEMEHTOB

80

DJeMeHTHI, KOTOpbIe 00pa3yIoT
aM(pOTepHBIC OKCUIBI U TUPOKCH/IBI

81

Ilepuoanueckuit 3akoH. OTKpBITHE
[leproanyeckoro 3akoHa

82

KopoTkonepruoanas v JJIMHHONIEPUOIHAS
dbopwmsl [leproanueckoil cucTeMbl
xumudeckux anmemMenToB /.M. MenaeneeBa
Ileproabl u rpynmbl

83

OCHOBHBIC CBCIICHUA O CTpOGHI/II/I adTOMOB.
CocTtaB aTOMHBIX SI7EP

84

M3oToms! kak Pa3sHOBHUIHOCTH aTOMOB
XUMHUYCCKOI'o 3JICMCHTA

85

DIIEeKTPOHBI. DIEKTPOHHASI OPOUTAIID.
DHepreTuyeckue YpoBHU U MOyPOBHU
aToma, s-, p-, d-opourtanu

86

DJeKTpOHHbIE KOHPUTYpaIU U
3JIEKTPOHHO-TpadudecKkre HopMyITbl
aTOMOB

87

CTpoeHue AMEeKTPOHHBIX 000JI0YEK aTOMOB
nepBbIX 20 XUMUYECKUX JIEMEHTOB
ITepuonnueckoii cucrtemsi [1.1.
Menneneena

88

3aKOHOMEPHOCTH U3MEHEHMS paauyca
aTOMOB XMMHNYCCKHX 3JICMCHTOB,




METAUIMYECKUX U HEMETAJUTMYECKUX
CBOICTB 110 TPyIIaM U IepUoaaM

&9

3MeHeHne CBOMCTB COEMMHEHUN
XUMHUYECKUX AJIEMEHTOB B MEpUOJaX U
rpyrmmnax

90

XapakTepucTUKa XMMHUIECKOTO 3JIEMEHTa
1o ero noJjioxenuto B [lepuonnueckoit
cucreme /.M. MenneneeBa

91

3nauenue [leproanueckoro 3akoHa u
[leproanyueckoil CUCTEMbl XUMHYECKHUX
3JIEMEHTORB JIJIS PAa3BUTHS HAYKH U TTPAKTUKHU

92

DIEKTPOOTPULIATENBHOCTh XUMUYECKUX
3JIEMEHTOB

93

KoBanenTHas HenossipHas CBS3b
KoBanentnas nonsipHas cBsi3b. oHHast
CBS3b

94

DNEKTPOHHBIE U CTPYKTYpPHBIE (POPMYIIBI
BEIIECTB

95

Kpucrannuueckue u amop(HbIE BEIeCTBa.
THunbl KPUCTAIITMUECKUX PEIETOK U UX
XapaKTepUCTUKU

96

[TpuunHbI MHOTOOOpA3Hs BEIIECTB,
3aBUCHMOCTb CBOMCTB BEILIIECTB OT COCTaBa
U CTPOCHUS

97

CrerneHdp OKHUCICHU.

98

OKuCINTEIIFHO-BOCCTAHOBHUTEIIHHEIE.
XUMHUYECKHE 3IEMEHTEI — OKHUCIIUTEIIH U
BOCCTaHOBHUTCIIN




99

CocraBiieHrue ypaBHEHUH OKHCIUTEIHHO-
BOCCTaHOBUTEIIBHBIX PEAKIUI, METO
3JIEKTPOHHOTO OanaHca

100

Brrunciienus no ypaBHEHUSIM XUMUYECKOU
peaKuu: KOJIMYECTBA BEIIECTBA, 00BhEMA,
MaCCBI 10 U3BECTHOMY KOJIUYECTBY
BEIIIECTBA, 00BbEMY, MacCe PeareHTOB UiTn
MPOAYKTOB PEAKIUU

101

Brrunciienus npocrenieid MoJIEKyJISIpHOU
(GbopMyITBI BEIIECTBA IO U3BECTHBIM
MAaCCOBBIM JIOJISIM 3JIEMEHTOB

102

Kontponbnas padota Ne 5 mo teme
"Ctpoenue aroma. XuMU4ecKkas CBs3b"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




9 KJIACC

Ne n/n

Tema ypoka

KoauuecTBO 4acoB

KonTposabHbie

Bcero
padoTsbI

IIpakTHyeckue
padoThI

DJIeKTPOHHbIE
undposbie
oOpa3oBaTe/ibHbIE

pecypchl

CrpoeHne aToMOB

TlocnenoBaTensLHOCTE 3aII0IHEHUS
AJIEKTPOHHBIX OpOHTAJIEH aTOMOB MAJIbIX
MEPUO/IOB

OcoOEeHHOCTH 3aIIOJTHEHUS JIEKTPOHHBIX
opOuTasueii aToMOB OOJIBIITUX TIEPUOIOB

CreneHb OKHUCIICHUS M BaJICHTHOCTH

Bunsl xumMuueckoil cBsI3U

OOMEeHHBIN ¥ TOHOPHO-AKIIENTTOPHBIN
MEeXaHU3M 00pa30BaHUs KOBAICHTHOM
CBSI3U. MEXMOJNIEKYIISIPHBIC
B3aUMOJICUCTBUS

TuIbI KPUCTAIUINYECKUX PEIIETOK,
0COOEHHOCTH CTPOCHMS KPUCTATNINYECKUX
pemETOK

3aBHUCUMOCTE CBOICTB BEIIECTBA OT TUIA
KPUCTAJUIMYECKOM PEIIETKU U BUIA
XUMHYECKOH CBI3H

Krnaccudukanus XUuMIYECKUX PEaKIIHiA 10
pa3IMYHBIM IPU3HAKAM

10

DHepreTruka XUMUYECKUX PEaKIUi.
TemnnoBoit 3P ekt XuMHUIECKON peakuu




11

3akoH ['ecca 1 ero ciaeacTBus

12

Beruncienus mo TepMOXUMUYECKOMY
YPaBHEHHIO PEaKIUH: TEIIOBOTO YPdeKTa
XUMUYECKON PEAKLUHU 10 KOJIMYECTBY
BEIIIECTBA, Macce Wik 00bEMY
IPOPEarupoBaBILETO MM 00pa30BaBILIETOC
BEIIIECTBA

13

IToHsiTHE O CKOPOCTU XMMHUYECKOM pPEAKIUU.
3aKoH AEHCTBYIOIIUX Macc

14

OHeprus aktuBauu. [lonsTue o katanuse.
®epmerTsl. UHTHOUTOPHI.

15

@axTOopsl, BIUAIOIIKNE HA CKOPOCTh
XUMHYECKOM peakiuu. [lonarue o
XMMHYECKOM PaBHOBECUH, MpUHIMUT Jle
ITaTense

16

DaKTOpHI, BIUSIONINE HA COCTOSTHUE
XUMHYECKOTO PABHOBECHSI.
[IporHo3upoBanue BO3MOXKHOCTH
MPOTEKAHUS XUMHUECKUX MPEBpaIIeHUl B
Pa3IMYHbIX YCIOBUIX

17

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC
pCaKknuu. Baxxuble okuCIUTEIN U
BOCCTaHOBHUTCIIH. HepMaHraHaT KaJIus

18

CBoiicTBa NPOCTHIX BEIIECTB — METAIJIOB U
HEMETAJIOB, KACIIOT U COJIEM — B CBETE
MPEJICTAaBICHUA 00 OKUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUAX




[Tpaktuyeckas padora Ne 1. Pemenue
HKCTIEPUMEHTAIBHBIX 33]1a4 110 TeMe

19 «OKHCIIUTETHHO-BOCCTAHOBUTENIbHbIE
peaxKum»
Konrponsnas padora Ne 1 o teme

20 «OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUYECKUX PEAKIIUI»
PacTBOpeHue kak (GpU3NKO-XUMHUUECKUI

21 IIPOLIECC. DIIEKTPOJIUTHI U HEAIEKTPOJIUTHL.
Teopus 3NEKTPOIUTUUECKON AUCCOLUALINT

” HNounoe npousBenenre Boasl. BonopoaHsiit
MoKa3aresb

7 DNEKTPOIUTHYECKAs JUCCOLUAIUS KUCIIOT,
OCHOBAaHHUH U coJier

24 Peaxiiun nonHoro oomMeHa
CBoiicTBa KMCJIOT, OCHOBAaHHHU U COJICH B

25 CBETE TPEICTaBICHHI 00
ANEKTPOIUTUYECKON TUCCOLMALIUU

26 KauecTBeHHBIE peaKkIIMy Ha HOHBI
[Tpaktuyeckas padora Ne 2. Pemenue

27 HKCIEPUMEHTAIBHBIX 3334 110 TeEMe
«QNEKTPOTUTHUYECKAS TUCCOLTUALIS

)3 I'maponus coneil. MonHble ypaBHEHUS
TUIPOJIN3A COJICH
[TpakTuyeckas padora Ne 3. Pemenue

29 AKCIEPUMEHTAIBHBIX 33]1a4 110 TEME

«I'uaponus conen»




30

Brrunciiennss Maccol MPOAYKTA pEeaKLUH MO
M3BECTHON MacCe OJTHOTO U3 UCXOAHBIX
BEILIECTB, B35ATOrO B BUJIE PACTBOPA,
COJIEPXKAIIIETO ONMPEAETEHHYIO
KOHIICHTPALIUIO paCTBOPEHHOTO BELIECTBA

31

Konrponsnas padora Ne 2 o teme
"DNeKTpoauTHYECKask TUCCOLUAIIHUA.
XHUMUYECKHUE PEaKIMU B pacTBopax”

32

OO01mas xapakTepuCcTHKa HEMETaJIIOB

33

OO61as xapakTepuCcTHKa raJlOre€HOB

34

XUMHUYECKHE CBOUCTBA raJIor¢HOB.
XUMHYECKUE CBOKMCTBA XJIOpA.
Xnopooaopod. ConsiHasi KUCIIOTa

35

[TpakTuyeckas padora Ne 4 o Teme
"TlosrydeHne COIAHOM KUCIIOTBI, U3yUYEHUE
e€ cBoicTB"

36

[TonsiTHE O KUCTOPOACOIESPIKAIINX
KHCJIOTaX XJIopa U UX COJSIX

37

BBI‘-II/ICJICHI/IH I10 ypaBHeHI/IHM XUMHYCCKHUX
peaKIui, €ClIi OJTUH X PEarcHTOB JaH B
N30BITKE

38

Baxneiimne coeqMHEHUS XJI0pa U UX
HaxO0KJICHUE B IIPUPOJIE

39

OO6mras xapakTepucTrka 3J1eMeHTOB VIA-
rpynnsl. CTpoeHuE ¥ CBONCTBA IPOCTOIO
BELIECTBA CEPbl. AJITIOTPOIIHbBIE
MOJU(PUKAIIIH CEpPBI




40

CepoBoaopo/, ctpoeHue, Gu3ndecKue u
XMMHUYECKHE CBOMCTBA

41

Oxcuppl cepbl

42

Cepnucras kucnota u €€ conu. CepHast
KHCIoTa U ee conu. [Ipomblniennoe
MOJIy4YE€HUE CEPHOM KUCIOTHI

43

Haxoxnenue cepbl 1 €€ COeTMHEHUN B
npupoe. XuMHUYECKOE 3arps3HeHHe
OKpY>Karolen cpe/ibl COeTUHEHUSIMU CEPhI

44

Briunciiennsa Mmacchl nNpoaAyKTa pCakiuu 1o
M3BECTHON MaccoBoil (00bEMHOIT) mone (%)
€r0 BBIXOJIa OT TCOPETUUECKU BO3MOXKHOTO

45

Brruucnenus maccoBoii (00bEMHOI) 10TH
(%) BBIXOAA MPOAYKTA PEAKIIUHU TTO
U3BECTHOM Macce (00hEMY) HCXOTHOTO
BEIIECTBA U MPOJIYKTa PEaKIIUU

46

OO6m1as XxapakTeprucTHUKa 3JIEMEHTOB VA -
TpyHIbI

47

A30T, pacripocTpaHeHHE B IPUPOJE,
¢buznyeckrue U XUMHUYECKHE CBOMCTBA

48

AMMUaK, ero Gpu3n4ecKkue 1 XUMHIECKUE
cBoiictBa. Cot aMMOHUS

49

[TpakTrueckas padota Ne 5 mo teme
"[lonyyenne aMmmuaka, M3y4eHUe ero
CBOMCTB"

50

Oxcunet azota (I, I, III, IV, V). Azotucras
KHUCJIO0Ta. A30THAS KUCJIOTA.




[IpoMBILIIIEHHOE [TOJIyYE€HHUE a30THOU
KHCJIOTBI

51

Hutpatel u HUTpUTBEL. XMMHYECKOE
3arps3HEHUE OKPYKAIOLIEN CPebl
COCIMHEHMSIMU a30Ta

52

docdop, ammoTpoIHbIe MOIU(DUKAIINH
dbocdopa. Oxcuast hochopa (111, V) u
docdopHas kuciora

53

[ToHsATHE O MUHEPATIBHBIX YIOOPECHUSX.
3arpsi3HEHUE PUPOTHBIX BOZOEMOB
COCTMHECHMAMU a30Ta u docdopa

54

Yrnepon, ero atoTpOIHbIE MOAUPUKAIIUN
U cBoiicTBa. OKCUIIBI yriaepoaa.
DKOJIOTHYECKUE TIPOOIEMBI, CBSI3aHHBIE C
okcuaom yriepona (IV)

55

[Tpaktuyeckue padoTel Ne 6 o Teme
"[Tonyuenue oxcuna yraepoaa (IV) u
W3y4YEHHUE €ro CBOMCTB"

56

VYrosapHasg KUCIIOTa U €€ COJIU

57

[lepBoHayanbHbIe MOHATHUSA 00
OpPraHMYECKUX BEIIECTBAX KakK O
coequHeHusX yriaepoaa. [Ipuponnsie
HCTOYHUKHU YTIIEBOJIOPOIOB

58

ITousaTre 0 OHOTOTMYECKH BaXKHBIX
OpPraHMYECKUX BEIIEeCTBAX — JKUpPaXx,
Oelkax W yriieBojax

59

KpemHuuii, ero ¢puznyeckne 1 XUMHUECKUE
CBOMCTBA




60

Oxcup xpemuust (IV), kpemHUEBas KUCI0TA,
CHJIUKATBI

61

bop. bopHas xucnora

62

[TpakTuueckas padota Ne7. Pemenue
AKCTICPUMEHTAIBHBIX 3314 110 TEME
«Bakaenne HeMeTamIbl 1 uX
COEIMHEHMS

63

Brruucnenus maccel (00bEMa; H.Y.)
MPOJYKTa peakuu Mo JaHHOU Macce
(00BEMY) HCXOTHOTO BEIECTBA,

COJIEp KaIlero ONpeIeIEHHYI0 MaCCOBYIO
JIOJTIO TIpUMeEcCEi

64

Kontponbnas padota Ne 3 o teme
«Baxuennme HeMeTayUIbl U UX
COEIMHEHUSY.

65

OO01mas xapakTepuCcTUKa XUMUIECKIX
3JICMCHTOB — MCTAJIJIOB HAa OCHOBAHUHU UX
nonoxenus B IICX0O JI.M. Menaeneepa

66

Mertannsl A- u b-rpynn

67

Mertannndeckast CBSI3b U METaJUIMYECKas
KpUCTaJJIN4ecKas perérka. 3aBUCUMOCTh
(bu3MYECKUX CBOWCTB METAJLJIOB OT
CTPOCHHS KPUCTAJIIOB

68

O01mme XMMUYECKUE CBOMCTBA METAJUIOB

69

DNEeKTPOIN3 pacIljIaBOB U PacCTBOPOB COJIEH
KaK OJIMH U3 CII0COOOB MOJTYYECHUS
METaJIJIOB




Breraucnenus 1o YpaBHCHUAM 3JICKTPOJIN3a

70 pacIiaBoB U pacTBOPOB BEILIECTB

71 IlonsiTHE O KOPPO3UU METAIUIOB
Beruucnenus cocraBa cmecel ¢

7 MCIOJIb30BAHUEM PEILIEHUS CUCTEM
ypaBHeHUM. PaznmuyHbIe TUTIBI BBIYUCIICHUN
M0 YPaBHEHHUSM XUMUYECKUX PeaKuil
Mertamubl A-rpyni. [llenodnsie MeTamibl.

73 Haxoxnenue B mpupone. CBoiicTBa
IIEJIOYHBIX METAJJIOB

74 Oxcunapl U THIPOKCHUIBI HATPUS U Kallus
[lenoyHo3eMenbHbIE METAILIBL.

75 Baxxueinne coeuHEHNS KaJIbIHA,
CBOMCTBA, IPUMEHEHUE
JKECTKOCTh BOIBI U CIIOCOOEI €€

76 yctpanenus. [Ipaktuyeckas pabora Ne 8 o
TeMe "JKECTKOCTH BOJILI U METOLI €6
ycTpaHeHus"

77 AnromuHuii. AMdoTepHbIe cBOIiCTBa
OKCHJIa U THJIPOKCH]IA AITFOMUHHUS

73 OO0mas xapakTeprcThKa MeTauioB b-rpymm
(MOGOYHBIX MOATPYIIIT)

79 [lepBoHayanbHbIE IPEACTABICHUS O
KOMIUIEKCHBIX COEMHEHMSIX

80 Menp u cepedpo

81 [IpencraBienust 06 aMMHAYHBIX

KOMILIEKCax cepedpa 1 Meau




[Munk AMdoTepHbIe CBOWCTBA OKCHIA U

82 THAPOKCH/IA IIMHKA
Kenezo Okcuabl, THAPOKCUIIBI U COTTU

83
xenesa (II) u sxenesa (I1I)

84 UyryH U cTajib — CIUJIaBbI kKeje3a
[TpakTuyeckas padora Ne 9. Pemenue

85 AKCIEPUMEHTANIbHBIX 33]1a4 110 TEME
«Baxaenne MeTaJliIbl B UX COSTUHCHUS
Brrunciaenus cocraBa cMeceit ¢

86 HCII0JIb30BAHUEM PEILLIEHUS CUCTEM
YpaBHEHUU

%7 Pazauanbie TUITBI BEIYUCICHUH 11O
YpaBHEHUSAM XUMHUYECKUX PEAKIIHHA

28 Konrponsnas padora Ne 4 o teme
«Baxaenne MeTaJliIbl B UX COCTUHCHUS

29 be3omacHoe UCoabp30BaHUE BEIIESCTB U
XUMHYECKHUX PEAKIHA B OBITY

90 HoBbie maTepualibl 1 TEXHOJIOTHH.
[IpUHIUTIBI «3€TEHON XUMUM
XuMHA U 310pOBbe. XUMHUECKOE

o1 3arpsi3HEHUE OKPYXKAIOMIEH CPeIbl.
[TonsiTEe 0 MpeAeIbHO TOMYCTUMON
koHneHtpanuu Bemects (I1/1K)
DKOJOTUYECKHE MPOOIEMBI, CBSI3aHHBIC C

9 COEIMHEHUSIMU yTJepoa, a30Ta, Cephl,

TSOKENBIX MeTauoB. Ponb xumuu B
PELICHNHU YKOJIOTUYECKUX MPpoOIemM




93

Ilepnonnueckuit 3axoH u Ilepuoanueckas
CHUCTEMA XMMHYECKHX DIIEMEHTOB B CBETE
TEOPUU CTPOCHHS aTOMa

94

3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB
XUMHUYCCKHUX DJIEMEHTOB U UX COGI[I/IHCHI/Iﬁ B
IEpUOAax U IrpyImax

95

CTtpoeHue BelecTBa B TBEPIOM, KHUIKOM U
ra3000pa3HOM COCTOSTHUU. Buibt
XUMHUYECKOU CBA3U

96

Knaccudukamnmsi XuMrUIeCcKuX peakimi 1mo
Pa3IUYHBIM TIPU3HAKAM

97

[Iporuo3upoBanre BO3MOKHOCTHU
MIPOTEKAHUS XUMHUYECKHUX TTPEBPAIICHUN B
Pa3IMYHBIX YCJIOBHIX Ha OCHOBE
MPECTABICHUN XUMUYECKON KUHETUKHU U
TEPMOJMHAMHUKH.

98

XUMHUYECKUE PEAKIIMU B paCTBOPAX.
I'maponus coneit

99

CBOMCTBA KHCJIOT, OCHOBAHUM U COJICH B
CBeTe IpeCTaBICHUN 00
AIEKTPOJIUTUYECKON JUCCOLIMAIITN

100

OKHCINTENbHO-BOCCTAHOBUTEIIbHBIE
peakuuu. DIEKTPOIU3.

101

[Tpaktuueckas padota Ne 10. Pemenne
SKCIIEPUMEHTAJIBHBIX 3a7a4 M0 TeMe
«XHUMUYECKUE PEAKIIHI




102

[Tpaktuyeckas padora Ne 11. Pemenue
HKCIEPUMEHTAIBHBIX 33134 110 TEME
«MeTasuibl, HeMeTaluIbl U UX COEAUHEHUS»

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

11




YUYEBHO-METO/JUYECKOE OBECIEUEHUE OBPA30OBATEJIBHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

* Xumus, 8 kiacc/I'.E Pymsutuc, @.I'. ®enpaman. YueOHUK i 0011€00pa30BaTeIbHBIX

opranuzaimii, M.:2022

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

Xwumus, ypoxu B 8 kimacce/H.H. I'apa . ITocobue mmst yunrens, M.:Ilpocsemenne 2014 .

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET

https://rosuchebnik.ru/kompleks/
https://lesson.edu.ru/lesson/
http://school-collection.edu.ru/collection/chemistry

http://www.chemnet.ru
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