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HOACHUTEJIbBHAA 3AIINCKA

[Iporpamma 1o XMMHH Ha YpOBHE OCHOBHOT'O 00IIIET0 00pa30BaHUs COCTaBICHA HA OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHHS OCHOBHOW 0O0pa3oBaTEeIbHON MPOrpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npencraBieHHbIXx B @I'OC OO0, a Takke Ha OCHOBE (enepaabHOI
paboueii mporpaMMbl BOCIIMTAHHUA M C YYETOM KOHIICTIIIMU IPENOIaBaHusl YIeOHOTO IMpeaMeTra
«XuMus» B o0pa3oBaTesIbHBIX opranu3anusx Poccuiickoit @eneparui.

[IporpaMma mo xumuM Ja€T MpeACTaBICHUE O IeNsAX, oOuel crparerun oOyueHus,
BOCIIMTaHUSI U Pa3BUTHUS OOY4YalOLIUXCSl CPEACTBAMM Y4YEOHOro NpeaMeTa, YCTaHABJIMBAET
o0s3aTenbHOE NPEIMETHOE COJepkKaHUe, MPeIyCMaTPUBAET paclpeesieHHe ero mo kjiaccam U
CTPYKTYpUpPOBAHHUE 10 pa3fiesiaM U TEMaM MPOrpaMMBbl 110 XUMHH, OIPEEINISIET KOJINYECTBEHHbIE
U KAueCTBEHHBbIE XapaKTEpPUCTUKHU COJIEp’KaHUs, PEKOMEHAYEMYI0 IOCJIEeI0BaTEIbHOCTh
W3YYEHUS XUMHUU C y4ETOM MEXKIIPEJAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JJOTUKH y4eOHOTO
Ipolecca, BO3pacTHBIX OCOOEHHOCTEH 00yJaroluXxcs, ONpeaesieT BO3MOKHOCTH MIpeIMeTa JUis
peannzanuu TpeOOBaHUI K pe3yabTaTaM OCBOEHHSI OCHOBHOW 00pa30oBaTeIbHON MpOrpaMMBbl Ha
YpOBHE OCHOBHOTO 0011ero oOpa3oBaHusl, a TakKe TpeOOBaHUI K pe3yibTaTaM 00ydeHHs] XUMUU
Ha YpOBHE IieJied M3y4YeHHs] NpeaMeTa W OCHOBHBIX BHJIOB Yy4eOHO-TIO3HABATEIbHOU
NEeSITENHOCTH 00Y4JaroIIerocst o OCBOCHHUIO Y4€OHOTO COJIEpKaHUsI.

3HaHUE XUMUH CIIY>KUT OCHOBOH U1 GOPMHUPOBAHHS MUPOBO33PEHUS 00Y4aIOIIErocs, ero
IIPEJCTAaBICHUNA O MaTEpUAIBHOM €MHCTBE MHUPA, BXKHYIO POJIb UTPAIOT (POPMUPYEMBIE XUMUEH
IIPEJCTABICHUS O B3aMMOIPEBPALICHUAX SHEPTUU U 00 3BOJIIOLUM BEIECTB B IPUPOJE, O MyTAX
pemieHust TI00anbHBIX MpoOJIEM  YCTOMUMBOIO pa3BUTUSl 4YEJIOBEYECTBA — CBHIPHEBOH,
SHEPTEeTUYECKOM, MUIIEBON M IKOJIOTHUECKOM 0€3011acCHOCTH, POOJIeM 31paBOOXpaHCHHUS.

N3ydenune xumuu:

CHOCOOCTBYET peaju3allud BO3MOXHOCTEH Il camMopa3BUTHs U (opMHUpOBaHUS
KYJIBTYpBl TMYHOCTH, €€ 0011eH 1 (YyHKIMOHAIBHOM IPaMOTHOCTH;

BHOCHT BKJIaJ B (PJOPMUPOBAHHE MBIIIJIEHUS U TBOPUYECKUX CIIOCOOHOCTEH 0OydaroLiuxcs,
HaBBIKOB ~ HMX  CaMOCTOSITEJIbHOM  y4eOHOM  JEATeNbHOCTH,  SKCIIEPUMEHTAJIbHBIX U
UCCIIEIOBATENIbCKUX YMEHUH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM JKM3HM, Tak M B
poheccuOHATBbHON e TEIbHOCTH;

3HaKOMHUT €O CIeUU(UKOW HAay4YHOIO MBIIUIEHUS, 3aKJIabIBA€T OCHOBBI 1LIE€JIOCTHOTO
B3IJIs1/1a HA €JMHCTBO MPUPO/IbI U YETIOBEKA, ABJSETCS OTBETCTBEHHBIM 3TarioM B ()OPMHUPOBAHUU
€CTECTBEHHO-HAYYHOU I'PaMOTHOCTH 00y4aroIuxcs;

crocoOCTBYeT (HOPMUPOBAHUIO LIEHHOCTHOI'O OTHOUIEHHS K €CTECTBEHHO-HAyYHBIM
3HaHUSM, K MPUpPOJE, K 4YeJOBEKY, BHOCHUT CBOHl BKJIaJ B 3KOJIOTUYECKOE 0Opa3zoBaHME
oOyuaronuxcs.

JlaHHble HampaBlieHUs B OOy4eHHU XMMHUHU O0ECHeuuBarOTCs Crenu(puKoil comepikaHus
y4eOHOTO TpeaMeTa, KOTOpBIM sIBISETCS MeJarornyeckd aJanTUPOBAHHBIM OTpaKCHHEM
0a30B0il HayKH XMMHUU Ha ONPEIEIEHHOM JTare e€ pa3BUTHS.

Kypc xumMum Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHMsS OPUEHTHPOBAH Ha OCBOEHUE
00y4aroIMMHUCs CUCTEMbI NePBOHAYAIBHBIX MOHATHH XUMHUHU, OCHOB HEOPraHWYECKOH XUMHU U
HEKOTOPBIX OTJEJIBHBIX 3HAYUMBIX MOHATUN OPraHN4eCKOW XUMUHU.

CtpykTypa colepaHHs MPOrpaMMbl 10 XMMHHM CHOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona kK e€ mzydeHuro. CopepaHHe CKIaIbIBAE€TCS U3 CUCTEMBI MOHATUH O XMMHUYECKOM
SJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATUH O XUMHUYecKod peakuuu. OOe 3TU CHCTEMBI



CTPYKTYPHO OPIaHM30BaHbl 10 IPHUHLUITY IOCJIEJOBATEIbHOIO Pa3BUTHsI 3HAHMM Ha OCHOBE
TEOPETUYECKUX IIPEICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYE€HHS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuonueckoro 3akoHa [[. 1. MeHeneeBa kKak OCHOBHOT'O 3aKOHA XUMUH;

— Y4YEHMsI O CTPOCHUH aToMa U XMMUYECKOH CBSI3H;

— MpEICTaBICHUH 00 AIIEKTPOIUTHIECCKON TUCCOIMALINYU BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS paccMaTpUBAIOTCS HA OCHOBE SMIIMPUYECKU IIOIYYEHHBIX H
OCMBICJIEHHBIX (PaKTOB, pa3BUBAIOTCS IIOCIEAOBATENbHO OT OJHOTO YPOBHS K JpYyromy,
BBIMIOJTHAS (DYHKUUU OOBSICHEHUS W TPOTHO3UPOBAHMS CBOWMCTB, CTPOSHHSI W BO3MOKHOCTEU
MPaKTUYECKOT0 MPUMEHEHHUS U TIOJyYEHUsI U3yJaeMbIX BEIIECTB.

OcBoeHHe MporpaMMbl IO XUMHUHU CIIOCOOCTBYET (OPMHUPOBAHUIO MPEJICTABICHUS O
XUMHUYECKOM COCTAaBJAIOIIEH HAYYHOW KapTHHBI MHMpPAa B JIOTHUKE €€ CHUCTEMHOW NPUPOJBI,
LIEHHOCTHOTO OTHOIIEHUS K HAYyYHOMY 3HAaHHUIO U METOJaM M03HaHus B Hayke. M3ydyenne xumun
MPOUCXOJUT C TMPHUBJICUEHUEM 3HAHUW W3 paHee MH3YYCHHBIX Y4YEOHBIX IPEIMETOB:
«Oxpyxaromuii Mupy», «buonorus. 5—7 kinacce» u «Pu3mnka. 7 Kiacey».

[Ipu u3ydeHnn XUMUHN NPOUCXOAUT POPMHUPOBAHUE 3HAHUI OCHOB XUMUYECKOW HAYKH Kak
00JacTl COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUECKON JESITETbHOCTH YeJOBeKa M KaK OJTHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3ajada yueOHOro MpeaMeTa COCTOUT B (OPMHUPOBAHUU
CUCTEMbl XMMHYECKHX 3HAHMM — Ba)KHEHIIMX ()aKTOB, MOHSATHUI, 3aKOHOB M TEOPETHYECKHUX
MIOJIOKEHUH, JOCTYNHBIX OOOOIIEHHH MMPOBO33PEHUECKOrO XapakTepa, fA3blka HayKd, B
IPUOOLIEHUN K HayYHbIM METOJIaM MO3HaHMsI IPU U3yYCHUH BEUIECTB U XUMUYECKUX PEaKLUi, B
(GOopMHUpPOBaHMM M pa3BUTHM [I03HABATEIbHBIX YMEHUH M UX MNPUMEHEHUHM B YydeOHO-
[I03HABATENbHON U yu4eOHO-HMCCIEI0BATENbCKOM AEATEIbHOCTH, OCBOCHNUH MpaBUil O€3011acHOI0
oOpaleHHs C BEIECTBAMHU B MIOBCEAHEBHOM KU3HH.

[Ipy u3ydyeHUM XMMUU Ha YpOBHE OCHOBHOIO OOILIEro oOpa3oBaHUS Ba)XXHOE 3HAYECHUE
IpUOOpeN Takue Lel, Kak:

— (hopMupOBaHHE MHTEUIEKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CaMO0Opa30BaHMUIO,
COTPYIHUYECTBY, CAMOCTOSTEIIBHOMY IPHUHATUIO pEIIeHUH, CHOCOOHOW aJanTHpOBaThCA K
OBICTPO MEHSIOIUMCS YCIOBHSM KHU3HH;

— HAamnpaBJICHHOCTh OOyuYeHHMs Ha CHCTEMaTH4YecKoe MpHOoOIIeHHne OOyJaromuxcs K
CaMOCTOSITEJIBHOM ~ IO3HABAaTEIbHOM  NEATEIBHOCTH,  HAy4YHbIM  METOJaM  IO3HAaHU,
(OopMUPYIOLIUM MOTHBALIMIO U PAa3BUTHE CIIOCOOHOCTEH K XMMMU;

— obecrieyeHue YCIOBMM, CIIOCOOCTBYIOIIMX MPUOOPETEHUI0 OOY4YaroIMMUCS OIbITa
pa3sHOOOpa3HON NEATEIbHOCTH, MO3HAHUS U CAaMOIIO3HAHMS, KIIIOYEBBIX HABBIKOB (KJIIOUEBBIX
KOMIIETEHIHI ), IMEIOLINX YHUBEpPCAIbHOE 3HAYCHUE JUIsl pa3IMYHbIX BUJOB JEATEIbHOCTH;

— (hopmupoBanue obmell GPyHKIMOHAIBHONW M €CTECTBEHHO-HAYYHOM I'PaMOTHOCTH, B TOM
quciae YMEHUH OOBSACHATh M OLICHMBATH SIBJICHUS OKPYXKAIOIIETO MHpa, UCHOJb3ys 3HAHUSA U
OMBIT, TOJyYEHHBbIE IPH H3YYEHUM XHMUHU, MPUMEHATh MX MpPHU pELIeHHH MpodiieM B
MOBCEHEBHOM JKU3HU ¥ TPYIOBOM JAEATEILHOCTH,

— (hopmupoBaHe y 00y4arONIMXCsl TyMAaHUCTUYECKUX OTHOIICHUH, TOHUMaHUs [ICHHOCTH
XUMUYECKUX 3HAHUM 751 BBIPAOOTKM HKOJIOTHYECKH I€JIeCO00pa3HOro MOBEACHUS B OBITY U
TPYAOBOW JEATEIBHOCTH B LENSAX COXPAHEHHS CBOErO 3J0POBbSI M OKPYXKAIOUIEH IPUPOIHOMN
Cpenpl;



— pa3BUTHE MOTHBALIUU K O0YYEHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO i CAMOBOCITHUTAHUIO
Ha OCHOBE YCBOCHHs OOIIEYETOBEYECKHX IEHHOCTEH, FOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npouiIs U HAIIPaBIEHHOCTH JajibHEHIIIET0 00ydeHHUS.

Ha 6a3e mnentpa «Touka pocra» oOecrneunBaercsi peanu3aus 00pa30BaTENbHBIX
IIPOrpaMM E€CTECTBEHHO-HAYYHOW M TEXHOJOTMYECKON HAalpaBIEHHOCTEH, pa3pabOTaHHBIX B
COOTBETCTBUM C TpeOOBAaHUSAMHU 3aKOHOJATENbCTBA B cdepe oOpa3oBaHUs M C Y4ETOM
pekomennanuii denepanbHOro omeparopa yueOHOro mpenmera «Xumwusi». OOpasoBaTenbHas
nporpamMma I03BOJISIET HHTETPHUPOBATH PEANN3YyeMbIe MOAXObI, CTPYKTYPY U COJIEpKAHHUE TIPU
opraHuszanuu o0ydyeHus XUMHHM B 8—9 Kiaccax, BBICTPOEHHOM Ha 0a3e J11000ro U3 JOCTYIHBIX
yueOHOo-Meroanueckux komruiekcoB (YMK). Hcnonb3oBanune obopynoBanus «Touka pocray
npu peanusanuu fanHoi OIl mo3BosisieT co31aTh yCIOBHS:

. TUTSL PACHIMPEHHS COJIEPKAHUS MIKOJIBHOTO XMMHUYECKOTO 00pa30BaHus;

*JUTS. TIOBBIIIICHUS TTO3HABATEILHOW aKTUBHOCTH OOYYAIOIIMXCS B €CTECTBEHHO-HAYYHOM
obnacru;

eIl Pa3BUTHS JIMYHOCTU peOEHKA B Mpolecce OO0y4eHMs] XMUMHH, €ro CrIocOOHOCTEH,
(GbOopMUPOBAHHS U YIOBJIETBOPEHHS COIMATHHO 3HAYMMBIX HHTEPECOB M MMOTPEOHOCTEH;

*UIsE pabOTHl ¢ ONAPEHHBIMH IIKOJIBHUKAMHU, OPTaHU3aIlMN UX Pa3BUTHS B Pa3IMIHBIX
obmacTsax o0pa3oBaTeNbHOMN, TBOPUECKON JACATEIHHOCTH .

OO1iee yncno 4acoB, OTBEAEHHBIX JJIS M3Y4YEHHs] XUMUU HAa YPOBHE OCHOBHOTO OOLIETO
obOpasoBanusi, coctaBisieT 136 gacoB: B 8 kitacce — 68 yacoB (2 yaca B Hezlen0), B 9 kinacce — 68
4yacoB (2 yaca B HEJCIIO).



COJEP/KAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHSATHUSA

[Ipenmer xumuu. Ponb XMMUM B KW3HU YEIOBEKA. XHMMHS B CUCTEME HaykK. Teina u
BemecTBa. Pu3nUecKWe CBOMCTBA BEUIECTB. ArperarHoe cocrossHue BemectB. llonsatue o
METO/1aX IMO3HAHUS B XUMHH. YuCThIe BemecTBa 1 cMecu. CriocoObl pa3aelieHus cCMecei.

ATOMBI U MOJEKYJIbl. XHUMHYECKUE dJeMeHThl. CHMBOJIBI XHUMHUYECKHUX DIIEMEHTOB.
[IpocThie U cOXKHBIE BelIeCTBA. ATOMHO-MOJIEKYIISIPHOE YUCHHE.

Xumnueckass ¢opmyna. BaleHTHOCTP aTOMOB XUMHUYECKHX DJEMEHTOB. 3aKoH
MOCTOSTHCTBA cocTaBa BeniecTB. OTHOCHUTENbHAs aTOMHAasi Macca. OTHOCUTEIBHAS MOJICKY IsIpHAs
Macca. MaccoBas J10Jisi XAMUYECKOTO 3JIEMEHTA B COCTMHEHHH.

KonnuectBo BemectBa. Monb. MonsipHas macca. B3anMOCBSI3b KOJMYECTBA, MAacChl U
YHUCJIa CTPYKTYPHBIX €IMHUIL BelecTBa. Pacy€Tsl o opMyliaM XUMUYECKUX COECTMHEHUM.

@uU3NYEeCKME W XUMUYECKUE SBJIECHUA. XUMHUYECKas peakius U €€ MNpHU3HAKUA. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB. XUMHUYeCKrue ypaBHeHUs. Kiaccuukanus XMMHUECKUX PEaKIIHil
(coenuHeHws, pa3IoKeHUs, 3aMeleHnsI, 0OOMEHa).

Xumuueckuil IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW TOCYJOH, MpaBWIaMi pabOTHl B JIAOOpaTOpPHH M MpUEMaMHU
oOpareHus ¢ J1abopaTOpHBIM OO0OpPYIOBAHHMEM, M3yUYE€HHWE W OMUCaHWE (PU3UICCKUX CBOMCTB
00pa3IoB HEOPTraHMYECKUX BEIIECTB, HAOMIOAeHUE (PU3NUYECKUX (TIaBIICHUE BOCKA, TasTHUE JIbJIA,
pacThpaHue caxapa B CTYNKe, KUIIEHHE U KOHACHCAIUS BOJAbI) U XUMHYECKUX (TOpEHHUE CBEYH,
MPOKaJTMBaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KHCJIOTOM) SIBICHHM, HaOIIOACHIE
W ONHUCAaHME TMPU3HAKOB TMPOTEKAaHMSI XUMHYECKHX peakiuil (pas3jiokeHue caxapa,
B3aMMOJICHICTBHE CEPHOM KUCIIOTHI C XJIOPUIIOM Oapusl, pasziioxeHnue ruapokcuaa meau (1) mpu
HarpeBaHWHU, B3aUMOJCHCTBUE >kele3a ¢ pactBopoM coiu Mmenu (1), m3ydeHme crocoOoB
paszesieHuss CMeceil: ¢ MOMOIIbI0 MarHuTa, (UIbTpPOBaHHWE, BHINAPUBAHUE, IUCTUILISALUA,
xpomatorpadus, TMpoBeIEHUE OYUCTKM TMOBAPEHHOM cOlM, HAOMIOJEHUE U OINKCAaHUE
pe3ylbTaTOB MPOBEJEHUS OMNbITA, WLIIOCTPUPYIOIIETO 3aKOH COXPAHEHHUS MacChl, CO3JaHUE
Mozenel MOJIeKy (IapOCTEPIKHEBBIX).

Ba:xkHeiilue npeacTaBuTe Il HEOPraHUYeCKMX BellleCTB

Bo3ngyx — cmech razos. CocrtaB Bozayxa. Kucmopoa — 3i1€MEHT M MpPOCTOE BEIIECTBO.
Haxoxzaenue kucnopoja B npupoje, Gu3ndeckue U XUMUYECKUE CBOMCTBA (peakluu TOPEHHUS).
Oxcuppl. [lpumenenue xucnopoma. CrnocoObl TONyYeHHUS KHUCIOpoJga B Jaboparopud U
npoMelieHHocTu. KpyroBopot kucnopoaa B mpupone. O30H — auioTpomnHas MoaubUKaius
KHCIJIOpO/Ia.

TemmoBoit »¢ddekT XuMHUECKOW peakluu, TEePMOXUMHUYECKHUE YpaBHEHHs, OK30- U
SHAOTEPMHUUYECKHE peakiuu. TOMIMBO: yroiab M MeTaH. 3arpsi3HEHHE BO3AyXa, YCUJICHHUE
MApHUKOBOTO 3P QeKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bomopon — »snemeHT M mpocroe BemecTtBo. HaxokneHue BojopojJa B INPUPOJE,
(busznUecKre U XUMUYECKUE CBOWCTBA, TPUMEHEHHUE, CIIOCOOBI MoyueHus. KuciaoTel u conu.

MonsipHblii 00bEM ra3oB. Pacu€Tsl M0 XUMHUUECKUM YpaBHEHHSIM.

®dusnueckue cBorMcTBa Boabl. Bonma kak pactBoputens. PactBopel. HaceiieHnbie u
HEHACBIIIEHHbIE PacTBOpPbL. PacTBOpUMOCTH BelllecTB B BojAe. MaccoBas 10Jis BEIECTBA B
pactBope. XumMuueckue cBoMcTBa BoJbl. OcHOBaHUs. Ponb pacTBOpoB B MPHUPOJE U B JKU3HU



yenoBeka. KpyroBopoT BOJbl B mpupoje. 3arpsi3HEHHE MPUPOIHBIX Boja. OXpaHa M OYMCTKA
MIPUPOTHBIX BOJI.

Knaccudukanuss Heopranmdeckux coeauHeHuid. Okcunpl. Krnaccuduramus OKCHIOB:
cojyieoOpa3ymomue (0OCHOBHBIC, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasytomue. Homenknarypa
oKkcu10B. DU3nUEcKre U XMMHUECKHUE CBOMCTBa OKcUI0B. [loyueHue okcuios.

OcnoBanms. Kiaccudukanus oOCHOBaHWH: MIEIOYM W HEPACTBOPUMBIE OCHOBAHHUS.
Homenknarypa ocHoBanmii. Pu3nyeckMe M XUMHUYECKHE CBOMCTBAa OCHOBaHMW. [lomydeHue
OCHOBaHUM.

Kucnorel. Knaccugukanus kucinor. Homenknatypa kuciaor. @u3nyueckiue ¥ XUMHUECKUE
cBoiicTBa kuciaoT. P akruBHoctu metaiuioB H. H. bekerosa. [lonyueHne Kucior.

Comu. Homenknarypa coneil. ®dusnueckue U XxuMudeckue coictBa cojeil. [lomyuenue
COJIEH.

I'enernueckas cBs3b MEXKAY KlacCaMU HEOPTaHUYECKUX COEANHEHUH.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE ONpEJIEJIEHNE COJIep)KaHus KUCIOpoJia B BO3AYyXe, MOJIyueHue, coOupaHue,
pacrno3HaBaHHe M HM3y4eHHE CBOICTB KHCIOpOJa, HAOMIOJEHHE B3aMMOJCHCTBHS BEIIECTB C
KHCJIOPOJIOM U YCIIOBHS BO3HUKHOBEHHS U MpEKpallleHus ropeHus (moxkapa), O3HAKOMJIEHUE C
oOpa3liaMu OKCHJOB W OIMCAaHHE MX CBOICTB, IMOJy4YeHHE, cOOHMpaHHe, pacrno3HaBaHUE U
H3yYeHHe CBOWCTB BOJOpoaa (TopeHme), B3amMojeiicTBue Bogopoaa ¢ okcuaom memau (1)
(BO3MOXHO HCIOJIb30BAaHUE BHUJIEOMATEPHANIOB), HAOMIOICHHE 00pa3IoB BEIIECCTB KOJUYECTBOM
1 Moub, UccneaoBaHUE OCOOEHHOCTEH PACTBOPEHHUS BEIIECTB C PA3IUYHOM PACTBOPHUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHON MACCOBOM JI0JI€ pacTBOPEHHOIO BEIIECTBA,
B3aMMOJICHICTBUE BOJABI C MeTalylaMH (HaTpueM M KajbleM) (BO3MOXHO HCIOJIb30BaHUE
BHJIEOMATEpPUANIOB), UCCIIEJOBaHHE OOPa3[0B HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB,
HaOJI0/IeHNe W3MEHEHUsSI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT U IIENOYEH, H3ydeHHE
B3aumojieiicTBusi okcuna menu (ll) ¢ pacTBopoM cepHOl KHCIOTBI, KHCIOT C METaJUIaMH,
peakuuii HeWTpaiau3alMM, IOJYyYCHHE HEpPaCTBOPUMBIX OCHOBAHMWiIl, BBITECHEHHUE OJHOIO
MeTajula IPyruM U3 pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTANIBHBIX 3a1a4 110 TeMe «BaxHenmue
KJIACChl HEOPraHUYECKUX COECTUHEHUI.

Iepuonuveckuii 3axkon u Ilepuoamyeckasi cucrema xummuuyeckux sjaementon . U.
MenpgesieeBa. CtpoeHne aToMOB. XMMH4YeCKas CBA3b. OKHUCIUTEIbHO-BOCCTAHOBUTE/IbHbIE
peakuuu

[lepBpie mOMBITKM KJIACCU(PUKALMKA XUMHUYECKUX djeMeHToB. [loHsiTHEe 0 Tpymmax
CXOJHBIX AJIEMEHTOB (ILI€JIOYHBIC U IIETOYHO3EMENIbHBIE METAJUIbI, TaJIOTeHbl, HHEPTHBIE T'a3bl).
DneMeHTBI, KOTOPbIe 00pa3yoT aM(pOTepHbIE OKCUABI U TUIPOKCUIBI.

[lepuonnueckuii 3akoH. Ilepuomuueckas cucremMa XuMuueckux a3nemeHtos [ .
MenneneeBa. KopoTkonepuoanas u uimHHOnepuoaHas ¢opmbl I[lepuoauueckoil cucTeMsl
xumuyeckux oemeHToB JI. M. Menneneesa. lIlepuonsl u rpynmel. Dusnyeckuii CMbICI
MIOPSIIKOBOTO HOMEpPA, HOMEPOB IEPUO/IA U TPYIIIBI DJIEMEHTA.

Crpoenne aromoB. CocrtaB aroMHbIX sdAnep. Mzorombl. Onextponsl. CrpoeHue
AJIEKTPOHHBIX 000JI0UEK aTOMOB MepBbIX 20 XUMUYECKUX d1eMeHTOB [lepuoanueckoil cuctemsbl
J. W. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO JJIEMEHTAa II0 €ro IOJOXKEHUI0 B
ITepunoaunueckoii cucreme . 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS Palnyca aTOMOB XMMUYECKUX IEMEHTOB, METAIIIMYECKUX U
HEMETAJUTMYECKUX CBOMCTB IO IPyIIaM U MepUOIaMm.



3nauenue [lepuonnueckoro 3akona u lleproguyeckoil CUCTEMbl XUMHUYECKHUX 3JIEMEHTOB
JUIsl pa3BUTHA HayKku U npaktuku. J[. M. MenneneeB — yd€HbIN U IpaKJaHUH.

Xumuueckas CBS3b. KoBanenrtnas (monstpHast u HETOJIsIpHAas) CBSI3b.
DNEeKTPOOTPULIATELHOCTh XUMUYECKUX 3JIeMEeHTOB. loHHAas! CBSI3b.

Crenenp  okucieHus. OKHUCIUTEIHHO--BOCCTAHOBUTENbHBIE  peakiuu. [Iporecch
OKHCJICHUS U BOCCTAHOBJICHUS. OKUCITUTENN U BOCCTAHOBUTEIH.

Xumuueckuit sIkcnepumenm:

M3Y4YCHHE OO0pa3IOB BEIICCTB METAIUIOB M HEMETAUIOB, B3aUMOJICHCTBUE THUIPOKCHIA
[IMHKA C PAacCTBOpPaMHU KHUCIOT M IIEJIOYEH, MPOBEIECHUE OMBITOB, WUTIOCTPUPYIOUIUX MPUMEPHI
OKHCITUTEIHHO-BOCCTAHOBUTEIILHBIX PEAKIIUM (TOpeHre, peakiiuy pa3aoKeHUsI, COSTUHEHU).

Meostcnpeomemmnuoie ceasu

Peanuzarust MeXpeAMETHBIX CBSI3€H MPU U3YYEHUHM XUMHUHU B § KIIACCE OCYIIECTBIISIETCS
Yepe3 HCIOJb30BaHHE KakK OOIIUX €CTECTBEHHO--HAYYHBIX TMOHSTHH, TaK W TOHSATHH,
SIBJISTFOLIIAXCSI CACTEMHBIMH JIJIs1 OTACIBHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO IHUKIIA.

OO0mme ecTeCTBEeHHO--HAyYHbIE TOHATHS: HAy4YHBIM (DaKT, THIOTE3a, TEOPHs, 3aKOH,
aHalnW3,  CHUHTE3,  KiIaccupuKanus,  IMEePUOTUIHOCTh,  HAOJIOJEHUE,  DKCIEPUMEHT,
MOJISTUPOBAHNE, U3MEPEHNE, MOJICIIb, SIBIICHHE.

dusmka: Marepus, arToMm, D3JEKTPOH, TMPOTOH, HEUTPOH, HOH, HYKIHUJ, W30TOIIbI,
PaIMOaKTUBHOCTh, MOJIEKYJA, JJIEKTPUYECKHI 3apsii, BEIIECTBO, Telo, O0BEM, arperatHoe
COCTOSIHUE BEIECTBA, ra3, (U3WYECKHEe BEIUYMHBI, €JUHHIBI HU3MEPEHHUs, KOCMOC, IUIAHETHI,
383151, ComHIIE.

buonorus: ¢portocuntes, npixanue, ouocdepa.

l'eorpadusa: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE TIOPOJBI, IOJIE3HbBIE
HCKOIaeMbI€, TOILIMBO, BOJHBIE PECYPCHI.

9 KVIACC

BemecTBo 1 XuMHYeCKasi peakius

ITepuonuueckuii 3akoH. Ilepuomuueckass cucrema XuMHUeckux osyemeHtoB [ .
MenneneeBa. CrpoeHue aroMoOB. 3aKOHOMEPHOCTH B HW3MEHEHHH CBONCTB XHUMHYECKHX
JJIEMEHTOB MEPBBIX TPEX MEPUOAOB, Kalls, KalblMsi U HUX COCIUHEHUN B COOTBETCTBUHU C
MOJIOKEHHEM 3JIeMeHTOB B [lepuoanueckoil cucreme u CTPOCHHEM X aTOMOB.

CrpoeHue BemiecTBa: BHJIBI XUMHYECKOW CBS3U. THMBI KPUCTAIUIMYECKUX PEMIETOK,
3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTALIUYECKOW PEMIETKH U BUJA XUMHUYECKOU
CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHUX BEIIeCTB. XHUMUYECKUE CBOICTBA
BEIIECTB, OTHOCSIIMXCS K PA3JIMYHBIM KjaccaM HEOPraHMYECKUX COCTUHEHHH, TeHeThdecKas
CBS3b HEOPraHUYECKUX BEUIECTB.

Knaccudukarus XUMHUYECKUX Peakuil M0 pa3TUYHbIM MpH3HAKaM (M0 YUCITY U COCTaBy
YYaCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEMIoBOMY 3(PQeKTy, Mo H3MEHEHHUIO CTeleHen
OKHUCJICHUS XUMHUYECKHX 3JEMEHTOB, 10 O0OpaTUMOCTH, MO y4YacTHIO KaTajau3aropa). JK30- U
SHIOTEPMHUUECKHE PEAKIINU, TEPMOXUMUYECKNE YPABHEHUSI.

[TonsitTne o ckopocTu XxuMudeckoi peakiuu. [lonsaTtue 06 0OpaTUMBIX U HEOOPATUMBIX
XUMUYECKUX peakuusix. [IoHSTHE O TOMOTreHHBIX W TeTepOTeHHbIX peakuusax. [lonstue o
karanuze. [loHsTHe O XuMHUUeCKOM paBHOBecHHM. DaKTOphl, BIUSIONIME HA CKOPOCTh
XUMUYECKON PEaKIUU U MOJI0KEHUE XUMUUECKOTO PaBHOBECHSL.



OKUCIIUTENFHO-BOCCTAHOBUTENIBHBIE PEAKIMH, JJICKTPOHHBIM OalaHC OKUCIUTEIBHO-
BOCCTaHOBUTEIbHON peakuuu. CocTaBiIeHHE YPABHEHHMM OKHCIUTEIbHO--BOCCTAHOBUTEIIBHBIX
peakIuii ¢ UCIOIb30BaHUEM METO/Ia HIEKTPOHHOTO OajaHca.

Teopust 3MEKTPOIUTUYECKON TUCCOLMALUU. DJIEKTPOJIUTHI U HEEKTPOJIUTHL. KaTtnonsl,
aHUOHBI. MeXaHM3M [HCCOLMALIMM BEUIECTB C pPa3jIMYHbIMU BHUJAMU XHMHYECKON CBSI3U.
Crenenp auccouuanyy. CUIbHBIE U CI1a0bI€ AIEKTPOJIUTHL.

Peakuuu moHHOro oO6MeHa. YciaoBHs MPOTEKaHUs pEeaKkLUUid MOHHOTO OOMEHA, MOJIHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHHs peakuuil. CBOICTBa KUCIIOT, OCHOBaHUM M COJEH B CBETE
MIpECTaBICHU 00 3JIEKTPOIUTUYECKON aucconuanuy. KadecTBeHHblE peaklMM Ha HOHBI.
[TonsiTHE O THAPOIU3E COJIEH.

Xumuueckuil IKcnepumenm:

03HAaKOMJIEHHE C MOJENSMHU KPUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKUX BELIECTB —
METaJJIOB M HEeMeTauloB (TpaduTa M anMmasa), CIOXKHBIX BELIECTB (XJIOpUJIa HaTpus),
UCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XMMMUYECKOM peakIuu OT BO3JACHCTBHS pa3iIMYHBIX
(GakTOpOB, HCCIENOBAHUE 3JIEKTPONPOBOJHOCTU PACTBOPOB BEIECTB, MpOLECCa JUCCOLMALUN
KHCJIOT, IIeJIo4ed M cojed (BO3MOKHO HCIIOJIb30BAaHUE BHUIEO MAaTEpHANOB), IMPOBEACHUE
OTIBITOB, WJITIOCTPUPYIOUIUX TPU3HAKU MPOTEKAHUS peaklMnii MOHHOro oOMeHa (oOpa3zoBaHUE
ocaJika, BblJeJIeHHEe Tra3a, oOpa3oBaHHE BOJbI), OIBITOB, WUIIOCTPUPYIOIIUX IPUMEPHI
OKHUCJIUTEIHbHO-BOCCTAHOBUTENBHBIX peakiuil (ropeHue, peakiuu pas3lokKeHHs, COeAUHEHHS),
pacro3HaBaHHE€ HEOPraHWYECKHX BELIECTB C IMOMOIIbI0 KaueCTBEHHBIX pEakUUil Ha HOHBI,
peleHne SKCIepUMEHTAIbHbIX 3aa4.

Hemeranibl U X coeUHEHUS

OOmast xapakTepucTuka ranoreHoB. OCOOEHHOCTH CTPOEHHMsI aTOMOB, XapaKTEpHbIE
creneHd okucieHuss. CrtpoeHue M (U3MYECKHUE CBOMCTBA IMPOCTBIX BEIIECTB — TaJOTE€HOB.
XUMHUECKUE CBOMCTBa Ha NpuMepe xJjopa (B3auMOJEHCTBHE C MeTaulaMH, HEMeTaJlJIaMH,
menouamu).  Xsopoojopod. CossiHas  KHUCIOTa, XMUMMYECKHE CBOMCTBA, IOJy4eHUE,
npuMeHeHue. JlelicTBre XJIopa U XJI0POBOIOPO/ia Ha OpraHu3M uesloBeka. Baxkneime xinopuast
U MX HaXOXKAEHUE B IPUPOJIE.

OOmast xapakrepuctuka 31eMeHTOB VIA-rpynnbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (pU3MYecKHe CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPOAa U cepbl. AJUIOTPONHbIE MOIU(PHUKAIMU KHCIOpOJa U cepbl. XMMHUYECKHE CBOWCTBA
cepel. CepoBoJOpOJ, CTpoeHue, (U3MYEeCKHe M XUMHUYecKue cBoMcTBAa. OKCHIBI Cepbl Kak
IIPEJCTaBUTENIN KUCJIOTHBIX OKCHJIOB. CepHas KUCIOTa, (PU3UYECKHUE M XMMHUYECKHE CBOWMCTBA
(oOmme Kak MpeNCTaBUTENs Kjlacca KHUCIOT M crenuduueckue). XUMHUYECKUE peakluy,
JeKallie B OCHOBE IPOMBIIIIEHHOIO CIoco0a MOMydeHUs cepHOM KucioTel. [IpuMeneHue
cepHOi kucaoThl. CoM CepHOM KMCIOTHI, KaUeCTBEHHAs peaklus Ha cyiabdar-uoH. Haxoxnenue
ceppl M €€ COENMHEHUH B MpHUpoAe. XHUMHUYECKOE 3arps3HEHUE OKPYXKaloLleW Cpelsl
COEJIMHEHUSIMH Cepbl (KHUCIOTHBIE IOXAU, 3arpsS3HEHUE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLEHUS.

OOmas xapakTepucTuka 531eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble CTENEeHM OKHCICHUs. A30T, pacHpOCTpaHeHHE B Npupoje, (uznueckue u
XUMUYeckue cBoiicTBa. KpyroBopoT a3ora B mpupoje. AMMHaK, ero (U3n4Yeckue 1 XUMUYecKue
CBOICTBA, MoyyueHue U npuMenenue. Conu aMMOHUS, UX (U3NYECKUE U XUMUYECKHE CBOMCTBA,
npuMeHeHne. KauecTBeHHas peakuMs Ha MOHBI aMMOHHUSA. A30THas KUCIIOTa, €€ IOJIy4EHUE,
¢u3nyeckue M XUMHUYECKHE CBOiicTBa (0oOlIMe Kak TMpeICcTaBUTENs Kiacca KUCIOT U
cneunpuyeckue). Vcnonap3oBaHne HUTPATOB M COJEH aMMOHHUS B KaueCTBE MUHEPAIbHBIX



ynoopeHuii. XuMHUECKOE 3arps3HEHUE OKPYKAIOIICH Cpellbl COSAMHCHUSIMH a30Ta (KHCIOTHBIE
JOX/IM, 3arps3HEHHe BO31yXa, MOYBBI U BOoA0EMOB). Pocdop, ammorponHble MoaupUKALUN
dochopa, puznueckne n xummueckue cpoiictBa. Oxcun docdopa (V) u pochopnas kucnora,
¢u3nyeckue M XMMHYECKHE CBOICTBa, mosyueHue. Vcmosnp3oBanue ¢ochaToB B KauecTBE
MUHEPaAJIbHBIX YIOOPEHUH.

OO6mas xapakrepuctuka 31eMeHTOB |VA-rpynnbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIE CTENICHH OKHCICHHS. YTIEPO, aJUIOTPOIHBIE MOJU(HUKAIINN, PACTIPOCTPaHEHHE B
npupoje, GU3MUecKue U XUMUIecKrue cBoiicTBa. Ayncopbuns. KpyroBopoT yriepoaa B mpupoe.
Oxcunel yriepona, ux (pu3nyYeckne U XMMUYECKHEe CBOWMCTBA, NEHCTBUE HA )KUBBIE OPraHU3MBI,
MOJIyUYeHHE U NMPUMEHEHHEe. JKOJIOTMYECKUe MPOOJIeMbl, CBSI3aHHbIe ¢ okcuaoM yriepona (1V),
THIOTe3a TII00ATBHOTO TOTEIJICHUs KIMMarta, MTapHUKOBBIM A ¢eKT. YToibHas KHUCIoTa U e€
cony, WX (U3MYEeCKHe W XWMHUYECKHe CBOMCTBA, TOJy4YeHHE W TNpuMeHeHue. KauecTBeHHas
peakuuss Ha  KapOoHaT-woHbl.  Mcnonp3oBanue  kapOoHaTOB B OBITY, MEIUIMHE,
MIPOMBIIIIIEHHOCTH U CEITbCKOM XO3SHCTBE.

[lepBoHavanbHBIE TTOHATUS 00 OPraHUYECKHUX BEHIECTBAX KaK O COCNMHEHHSIX YIiIepoja
(MeraH, °TaH, OSTWUJIEH, alleTWIEH, STaHOJ, IJMIEPUH, YKCycHass Kuciota). IlpuponHsie
WCTOYHUKU YIJIEBOJAOPOJIOB (yrojib, MPHUPOAHBIN Ta3, He(dTh), MPOAYKTHl HX IepepabOTKH
(6eH3uH), UX poJb B OBITY M TPOMBINIIEHHOCTH. [[OHITHE 0 OMOJIOTUYECKH BaXXHBIX BEIIECTBAX:
KHUpax, Oenkax, yrieBoJaXx — W WX pPOJM B JKH3HH YeJNOBeKa. MarepuanbHOE eIUHCTBO
OpPraHUYeCKUX U HEOPraHUYECKUX COEUHEHUI.

Kpemuwnii, ero ¢usmyeckne M XUMHUYECKHE CBOWCTBA, TOJIyUeHHE U TPUMCHEHHE.
Coemunenus kpemHusi B mpupone. OOmue mnpexacrabienus o6 oxcume kpemuus (1V) wu
KpeMHHEeBO# kuciote. CHIIMKATHI, UX UCIIOJIb30BaHUE B OBITY, B TPOMBIINICHHOCTH. BaxkHele
CTPOMTENIbHBIE MaTepHalIbl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eroH. I[IpoGiemsl
0€30I1aCHOT0 MCII0JIb30BaHMsI CTPOUTEIBHBIX MAaTEPUAIIOB B IIOBCEIHEBHON KU3HH.

Xumuueckuii IKcnepumenn .

n3ydeHue 00pa3lioB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJISHOM KHCIOTBI, IPOBEACHUE
Ka4eCTBEHHBIX PEAaKLMi Ha XJIOPUI-UOHBI U HAOIIOJECHUE NMPU3HAKOB UX MPOTEKAHUs, OIBITHI,
OoTpakarolue (pU3NUYECKUE U XUMHUYECKUE CBOMCTBA I'aJION€HOB M UX COEAMHEHHUH (BO3MOXKHO
UCIOJb30BAHUE BMJICOMATEPUANIOB), O3HAKOMIIEHHME C 00pa3uamMu XJIOpUAOB (TaJoOreHUIoB),
O3HaKOMJIEHHE ¢ oOpa3uamu cepbl U €€ COEIUHEHUSMH (BO3MOXHO HCIOJIb30BaHUE
BUJleOMAaTepUalioB), HaOdrofeHHe Mmpoluecca oOOyrJIMBaHUS — caxapa IOoJA  JelcTBUEM
KOHIICHTPUPOBAHHON CEPHOM KHCIOTHI, U3y4YeHHE XMMUYECKUX CBOMCTB pa30aBICHHON CepHOM
KHCJIOThI, IIPOBE/ICHUE KaueCTBEHHOM peakluu Ha Cyiab(paT-uoH M HaOIIoJIeHHE IMpHU3HaKa eé
IIPOTEKaHMsl, O3HAKOMJIEHHE C (M3MUYECKUMH CBOMCTBaMM a30Ta, (ocdopa M UX COCTUHEHUH
(BO3MOXKHO HCII0JIb30BaHHE BUJIEOMATEPHAIIOB), 00pa3liaMi a30THBIX U (ochOpHBIX y10OpeHNUH,
MOJydeHHe, coOMpaHHe, paclo3HaBaHME M U3yYeHHE CBOWMCTB aMMUaka, IpOBEJICHHE
Ka4eCTBEHHBIX pEaKUMid Ha HOH aMMOHMA M (ocdar-uOH U H3Y4YEeHUE MPHU3HAKOB UX
MPOTEKaHMsl, B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHOW a30THOM KHCIOTHI ¢ MeAbI0 (BO3MOXHO
UCIOJb30BAHME BHUIEOMATEPHUATIOB), M3YUYE€HHE MOJeNell KpUCTAIUIMYECKUX PpEeHIETOK ajMasa,
rpaputa, ¢ymiepeHa, O3HAKOMJIEHHE C TPOIECCOM aACOPOIMHM PACTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YITIEM U YCTPOICTBOM MPOTHBOrasa, MoJydyeHue, COOMpaHue, pacrio3HaBaHUE
U M3y4YeHHE CBOMCTB YIJIEKHCIIOTO ra3a, MpPOBEJCHUE KAYeCTBEHHBIX peakluil Ha KapOOHAT U
CHJIMKAT-MOHBl M M3y4YE€HUE TPU3HAKOB UX MPOTEKaHMs, O3HAKOMJIEHHE C MPOJyKIHeH
CHJIMKQTHOM HPOMBIIIJICHHOCTH, PEIIeHUE SKCIIEPUMEHTANbHBIX 3a/1ad 1Mo Teme «Baueimme
HEMETAJUTbl U UX COCTUHCHUS.



MeTaJuibl M X COEIMHEHUS

OOmiasi xapakTepHCTUKa XUMHUYECKUX DJJEMEHTOB — METAUIOB Ha OCHOBAaHWHM WX
noJioxkeHnusd B Ilepuoanueckon cucreMe xumuueckux 3semeHToB 1. . MenzeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MeTainueckas CBSI3b M METAJUIMYECKash KPUCTALUIYECKast
peméTka. DJIEKTPOXUMUYECKUN pPsJl HanpsDKeHUH MeTamuioB. DU3MYECKHEe U XUMHYECKHUE
cBoiicTBa MeTayyioB. OOuIMe crnocoObl noiaydeHuss MetaysioB. IloHATHE O KOPpO3UU METaIOB,
OCHOBHBIE CITIOCOOBI 3aIUTHI X OT Koppo3un. CIUIaBsl (CTaJlb, YYTYH, TIOPATIOMUHHMN, OpOH32) U
UX MPUMEHEHUE B OBITY M MPOMBIIILICHHOCTH.

[[lesrounble MeTauIbL: TOJI0KEeHUE B [leproinueckol cucteMe XUMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa, CTpO€HHE MX aTOMOB, HaXOXJeHUE B mpupoje. OuU3nueckue U XUMHYECKUE
CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUABI U TUIPOKCUIBI HATpusl U Kanud. [Ipumenenune
IIEJTOYHBIX METAJJIOB U UX COCTUHECHHIA.

[[lenoyHO3eMeENbHBIE METAUIBI MarHui W Kaiblui: mnonoxkeHne B [lepmonmyeckon
cucremMe xumudeckux sneMmeHToB [[. M. MeHneneeBa, CTpOEHUE WX aTOMOB, HaXOKJICHUE B
npupoae. Ou3znyeckne U XMMUYECKHE CBOMCTBA MarHusl U Kalblus. BakHeillme coenruHeHus
Kanpus (OKCHUJI, TUAPOKCUT, coyin). JKECTKOCTh BOJIbI U CIIOCOOBI €€ yCTpaHEHUS!.

AmroMuHMI: TonoxeHue B Ilepuoanueckol cucreMe XMMHUYECKHMX 3ieMeHTtoB J[. M.
MenpeneeBa, CTpOCHHE aToMa, HaxoXJIeHue B mpupoje. dusnyueckue n XUMUUECKHE CBOMCTBA
ATIOMUHUSI. AM(OTEpPHBIE CBOMCTBA OKCHA M TUIPOKCHUIA ATTFOMUHUSL.

Kenezo: mnonoxenue B Ilepuoanueckoir cucrteme Xumudeckux osnemMeHtoB [l U.
MenneneeBa, CTpOEHHUE aTOMa, HaxoKAeHUEe B mpupojae. Ousznueckue U XMMUYECKUE CBOMCTBA
xkene3a. Okcuabl, ruapokcuasl U conu xene3a (Il1) m xemesa (11l), ux cocras, cBolicTBa u
MOJTy4YECHHE.

Xumuueckuil IKCnepumenm:

O3HAaKOMJICHHE C O0O0pa3laMl MEeTalIoB M CIUIAaBOB, MX (U3MYECKUMHU CBOICTBaMH,
W3YYEHHUE pEe3yJIbTaTOB KOPPO3UWH METAIOB (BO3MOYKHO HKCIIOJIb30BaHHE BHUAEOMATEPUATIOB),
0COOCHHOCTEH B3aMMOJECHCTBYS OKCUAA KAJIBLMS U HATPUS C BOJIOH (BO3MOXHO MCMOJIb30BaHUE
BUJICOMATEPUAIIOB), HCCIIEJOBAHHE CBOMCTB >XECTKOW BOJBI, Mpollecca TOPEHHs XKeje3a B
KHcIopoae  (BO3MOXHO  HCIOJb30BaHHE  BUACOMATEpHUATOB), IMPU3HAKOB  IPOTEKAHUS
KAaueCTBEHHBIX PEaKIMil Ha MOHBI: MarHus, KajblHs, allOMUHUA, UHKa, xene3a (I1) u xenesza
(1), memu (1), HabiromeHne U OMMCAHUE MPOLIECCOB OKPAIIMBAHUS IUIAMEHH MOHAMH HATPHS,
Kamusl U KaJblug (BO3MOXHO HCIIOJIB30BaHHE BUAEOMATEPUAIOB), UCCIENOBaHIE aM(pOTEPHBIX
CBOWCTB THJIPOKCUJIA aJTIOMHHUS U THIPOKCUA LIMHKA, PEIICHUE SKCIIEPUMEHTAIIbHBIX 3aJa4 110
TeMme «BaxkHelne MeTajlyibl U UX COCTUHEHUSD.

X¥MHUA U OKpYKaIIas cpena

BemectBa n marepuainsl B MOBCEIHEBHOW JKU3HU YelloBeKa. be3onmacHoe MCHOb30BaHUE
BEIIECTB M XUMHUYECKHX peaknuii B ObITy. IlepBas moMomip MpH XUMUYECKHX OXKOTax M
OTpPABJICHUSIX.

XuMHYeCcKoe 3arpsi3HEHHE OKpYyKarolei cpeabl (MpenenbHas JOMmycTUMasi KOHIIEHTpaIus
BemecTs, nanee — [1JIK). Posb xumMuu B penieHnn 3K0JI0THYECKIX IpooieM.

Xumuueckuii IKCnepumenm:

M3y4eHHe 00pa3lioB MaTepuaioB (CTEKIIO, CIIaBbl METAJLIOB, MMOJTMMEPHBIC MaTepUabl).

Mesicnpeomemmuuoie cea3u

Peanuzarust MexnpeaAMETHBIX CBA3EH NMPU M3YYEHUH XMMHUH B 9 Kilacce OCYILECTBIISIETCS
4yepe3 UCMOJb30BaHWE KaK OOMIMX eCTECTBEHHO-HAYYHBIX TMOHATHN, Tak U TOHSATHH,
SIBJISTFOLLIMXCSI CACTEMHBIMU JJIs1 OTACJIbHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO LIUKIIA.



OOme ecTecTBEHHO-HAYYHbIE IOHATHSA: HAYYHBIM (akT, THUHOTE3a, 3aKOH, TEOPHS,
aHanM3,  CHHTE3,  Kilaccu(uKkamus,  MEepHOJAWYHOCTb,  HAONMIOACHUE,  DKCIIEPUMEHT,
MO/ICTTUPOBAHUE, U3MEPEHHUE, MO/JIEIIb, SIBICHUE, TAPHUKOBBIN 3(h(HEKT, TEXHOIOTHS, MaTEPUAIbI.

@dwusmuka: Marepus, aToM, O3JEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIHA, H30TOIbI,
pPaaMOaKTUBHOCTh, MOJIEKYNA, DJIEKTPUYECKUNM 3apsl, IPOBOJHHUKH, IOJYIIPOBOJHUKH,
IMAJIEKTPUKH, (POTODIIEMEHT, BEIIECTBO, TEJNO, 00BEM, arperaTHoe COCTOSIHME BEIIECTBA, T'as,
pacTBOp, pacTBOPUMOCTb, KpHUCTAJUIMYECKAs pEUIETKa, CIUIaBbl, (U3UYECKUE BEJINYUHBI,
€IMHULIBI U3MEPEHUS], KOCMUYECKOE ITPOCTPAHCTBO, IJIAHETHI, 3BE3/1bl, COIHIIE.

buonorusi: ¢otocunres, npixanue, Ouocdepa, sKocucTeMa, MHHEpAJIbHBIE YI0OpeHUs,
MHUKPO3JIEMEHTBI, MaKPOJIEMEHTHI, MUTATENIbHbIE BELECTBA.

l'eorpadusa: armocdepa, ruapochepa, MuHEpadbl, TOpPHbIE TIOPOJBI, TOJE3HbBIE
HCKOIIae€Mbl€, TOIJIMBO, BOJAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHUSA INPOI'PAMMBI 110 XUMHWHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS IPOrPAMMbl OCHOBHOTO 00IIero o0Opa3oBaHUs
JOCTHUTAIOTCS B X0JIe O0OYUCHHSI XMMHUU B SIIMHCTBE y4eOHOW U BOCITUTATEIILHOM JICSITEEHOCTH B
COOTBETCTBUM C  TPAIUIMOHHBIMH  POCCHHCKUMH  COLMOKYJIbTYPHBIMH W  JIyXOBHO-
HPaBCTBCHHBIMH I[CHHOCTSIMH, MPHUHSATHIMA B OOIIECTBE MpaBHJIAMUA M HOPMaMH TOBEICHHS U
CIIOCOOCTBYIOT IIpOLIeCCaM CaMOIIO3HAHUS, CAMOPA3BUTHS M COLUATM3ALMHN O OyJaronixcs.

JIMYHOCTHBIE pE3yNIbTaThl OTPAKAKT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCSI
CHCTEMO} TMO3MTHUBHBIX IIEHHOCTHBIX OPUCHTAIMN M PACIIUPEHHE OMbITA ACATCIHLHOCTH Ha e
OCHOBE, B TOM YHCJIE B YaCTH:

1) NaTpHOTHYECKOT0 BOCTIUTAHUS:

[ICHHOCTHOTO OTHOIICHUS K OTEYECTBCHHOMY KYJIBTYPHOMY, HCTOPHUYECKOMY U HAYYHOMY
HACJICIMI0, MOHUMAHUS 3HAYCHHS] XMMHYECKOW HAayKH B JKM3HH COBPEMEHHOIO OOIIeCTBa,
CIIOCOOHOCTH BJIAJCTh JOCTOBEPHOW MH(MOpPMALUCH O TMEePEIOBBIX IOCTHKCHUAX M OTKPBITHUIX
MHUPOBOI M OTEUECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHAX 00 yCTpO#CTBE
MUpa 1 oOLIeCTBa;

2) rpaIaHCKOT0 BOCIIUTAHMS:

NPEJICTABICHHUSI O COIHMAIBHBIX HOPMax W MpaBHJIaX MEKIMYHOCTHBIX OTHOIICHUIH B
KOJUICKTHBE,  KOMMYHHKAaTHBHOW  KOMIIETCHTHOCTH B OOIIECTBEHHO  IIOJIC3HO,
y4eOHO-HCCIIeIOBATENILCKOM, TBOPYECKOW M JPYrMX BHIAX JEATCIBHOCTH, TOTOBHOCTH K
Pa3HO00OpPa3HON COBMECTHOM JEATEIbHOCTH HPH BHINIOJHEHHN Y4eOHBIX, TO3HABATEIBHBIX 337134,
BBINIOJTHCHUN XUMHYECKHX OSKCIIEPUMEHTOB, CO3JaHMU Y4YEOHBIX IPOCKTOB, CTPEMIICHHUS K
B3aMOIIOHUMAHHIO ¥ B3aHMOIIOMOIIM B MPOLECCE ATOW y4eOHOU NesTEIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBEJCHHE U IOCTYIIKA CBOHMX TOBAapHIICH C IO3WLIUH HPABCTBEHHBIX U
HPaBOBBIX HOPM C Y4ETOM OCO3HAHUS MOCIIEICTBUII IOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PCHYECKHE  IPEACTABICHHS O  BEIIECTBE M  XMMHYECKOH  peakuuw,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BHUTHS HAYKH U COCTABIJISIOIIUE OCHOBY IS
NOHMMAHUSI  CYIIHOCTH HAy4YHOH  KapTHHBI ~MHpa, MPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHsI MPUPOIBI, B3AUMOCBS3SX YEJOBEKa C MPUPOAHOI cperoil, o poiu
XUMHH B IO3HAHUH ITUX 3aKOHOMEPHOCTEH;

MO3HABATEIIbHBIC MOTHBBI, HAIPABICHHBIC HA IIOJyYCHHE HOBBIX 3HAHUI 10 XHUMHH,
HEOOXOMMMbIe Ul OOBSCHEHHsS HAOIIOJAeMbIX MPOLIECCOB U SIBICHUIA, [MO3HABATENIBHOIA,
MH(QOPMAIIMOHHOW U YHTATENbCKOHW KYJIbTYphI, B TOM YHCJIE HAaBBIKOB CAMOCTOSATEIILHOM pabOoThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOM JIUTEPATypOd, JOCTYIMHBIMH TEXHUYECKHMH CPEIACTBAMH
UH()OPMAIIMOHHBIX TEXHOJIOTHH;

MHTEpeC K OOy4YEeHUIO M TO3HAHHMIO, JIF00O03HATENBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MMPOSKTHOW M MCCIENOBATEIbCKOM JEATENFHOCTH, K OCO3HAaHHOMY BEIOOpY
HaIpaBJICHHOCTU U YPOBHS 00y4eHUs B JajbHEHIIIEM;

4) popMupoBaHNS KYJIbTYPbI 310POBbS:

OCO3HAHHE IIGHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOUICHUS K CBOEMY 3JI0pPOBBIO,
YCTAaHOBKM Ha 3JIOpPOBBIH 00pa3 JKW3HH, OCO3HAHUE IIOCICACTBHNA W HENPHATHE BPEIHBIX
NpPUBBIYEK (YIIOTPEOICHUS AJIKOTOJIs, HAPKOTHUKOB, KYPEHHs), HEOOXOJMMOCTH COOIIOACHHUS



mpaBwI 0€30MaCHOCTH MPH OOpAIEHUU C XUMHUYECKAMHU BEIIECTBAMHU B OBITY M pealbHOU
KU3HU;

5) Tpy10BOT0 BOCIIUTAHUSI:

HMHTEPEC K MPAKTUICCKOMY MU3YUEHUIO MPOGECCHl U TPyAa pa3InIHOrO POJa, YBAXKCHHE K
Tpyly W pe3yjbTaraM TPYIAOBOW JEATEIbHOCTH, B TOM YHCJIE€ HAa OCHOBE IPUMEHEHHUS
MpEeAMETHBIX 3HAHUW TI0O XWMHH, OCO3HAHHBIM BBIOOP WHAMBUIAYAIbHONW TPACKTOPUU
MPOJOJDKEHHUST 00pa3oBaHMsl C y4ETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHMHH,
OOIIECTBEHHBIX WHTEPECOB M MOTPEOHOCTEH, yCTEmHONW MPO(PECCHOHAIBHOW NEATEIbHOCTH H
pa3BHUTHS HEOOXOTUMBIX YMEHUH, TOTOBHOCTH aJITAITUPOBATHLCS B IPOPECCHOHATBHON CPE/IE;

6) 3K0JIOrHYecKOro BOCIIUTAHMS:

AKOJIOTUYECKH 11eJ1IecO00pa3Hoe OTHOIIEHUE K MPUPOJE KaK MCTOYHHKY KU3HHU Ha 3eMIle,
OCHOBE €€ CyIEeCTBOBaHUS, MOHMMAHWE LIEHHOCTH 3JI0POBOTO M 0O€30MacHOr0 o0pasza KU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PH3UYECKOMY U TICHXHYECKOMY 30pPOBBIO,
OCO3HAHUE IIEHHOCTU COOIIOJICHUS MPaBI 0€30TaCHOTO TTOBEJCHUS MpU pabOTe C BEIIECTBAMH,
a TaK)Ke B CUTYAIIHMX, YTPOXKAIOIINX 3JJ0POBBIO U KU3HU JIFOJICH;

CIIOCOOHOCTH TPUMEHSTHh 3HAHUS, TMOJydaeMble TPH W3YyYCHUH XUMUH, I PEIICHUS
3a7a4, CBI3aHHBIX C OKPYXAIOUIEH MPUPOTHON CPEOH, ISl TOBBIIIEHUS] YPOBHS 3KOJIOTUYECKOM
KYJIbTYpbI, OCO3HAHUS TJI00ATHHOTO XapaKTepa IKOJOTUUECKUX MPOOJIeM U IMyTeH WX PEIICHHS
MOCPEJCTBOM METOJIOB XUMHUHU, IKOJOTUIECKOTO MBIIIUICHHS, YMEHUSI PYKOBOJICTBOBATHCS UM B
MO3HABATEIbHON, KOMMYHUKATUBHOW U COLMAIBHOM MPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocraBe MerampeIMETHBIX pe3yJibTaTOB BBIACISIOT 3HAUMMbIE A (OPMUPOBAHUS
MHPOBO33pEHHUs OOIIeHAYYHbIE MOHATUS (3aKOH, TEOpHs, MPUHIUI, TUIOTe3a, (akT, cUcTeMa,
MPOLIECC, IKCIIEPUMEHT U JAPYroe.), KOTOPbIe UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IpeaIMeTax U MO3BOJISIOT HAa OCHOBE 3HAHUH M3 3TUX MpeIMeToB (hOPMHUPOBATH NMPEACTABIECHUE O
L[EJIOCTHOW HAy4yHOM KapTHHE MHpa, U yHUBEpCalbHbIe y4eOHBbIC NEHCTBUS (I103HABATEIbHbIC,
KOMMYHHUKATHBHbBIC, PEryISTUBHBIC), KOTOpbIE OOECHEeunBalOT (POPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEIbHOMY ITUIAHUPOBAHUIO M OCYIIECTBICHUIO Y4€OHO 1eATeIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1elCTBHS

ba3oBble 1ornueckue 1eHCTBUSA:

YMEHUSI HCHOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIIJIEHUS MPU OCBOCHHM 3HAHMM:
pacKpblBaTh CMBICA XMMHUYECKHX TOHSATHH (BBLICIATH WX XapaKTEpHbIE MPHU3HAKHU,
yCTaHABIMBATh B3aHMOCBSI3b C APYTUMU MOHSITUAMU), UCIIOIB30BATh MOHATHUS Al OOBSICHEHUS
OTIENbHBIX (DAaKTOB U SIBICHUMN, BBIOMPATh OCHOBAHUS M KpPUTEpUU s Kiaccu(UKalUu
XUMUYECKUX BEIIECTB U XMMUYECKUX PEAKLIMi, yCTaHABIMBATh IPUUMHHO-CIIEICTBEHHbIE CBS3H
MeXa1y 0OBEKTaMU U3YyUeHUs, CTPOUTH JIOTHUECKHUE pacCyXIeHusl (MHAYKTUBHEIE, IeTyKTUBHbIC,
10 aHAJIOTUH), JIeNIaTh BBIBOJIBI U 3aKITFOUYCHHUS;

yYMEHHE TMPHUMEHSTHh B IMpOliecce MO3HAHMs MOHATHUS (NMpeaIMETHbIe U MeTalpeIMETHBIE),
CUMBOJINYECKHE (3HAKOBBIE) MOJETH, HCIOIb3yeMble B XHUMHH, MPEoOpPa3oBBIBATH HIMPOKO
MpUMEHSeMbIE B XHMHH MOJEJIbHbIC MPEJCTABICHUS — XUMUYECKHI 3HAK (CUMBOJ DJIEMEHTA),
XxuMuueckas ¢opMyna W ypaBHEHHE XHMHUYECKOW pEakiuu — TMpU pelIeHHHd YydeOHO-
MO3HABATENbHBIX 3a/la4, C Y4YETOM OTHUX MOJEIBHBIX TMPEJACTAaBICHUN BBISBIATH U
XapaKTepH30BaTh CYIIECTBEHHBIC MPU3HAKH M3y4aE€MBIX OOBEKTOB — XMMHUYECKHX BEIIECTB U
XUMHYECKUX PEaKIUl, BBISBIATH OOIIHME 3aKOHOMEPHOCTH, MPHUUYUHHO-CIEACTBEHHBIE CBS3H U
MPOTUBOPEUUS B U3y4aEMbIX MIPOLECCAX U SABJICHUSIX.

ba3zoBble uccienoBare/bcKue 1eHCTBUA:



YMEHHUE HCIOJIb30BATh MOCTABJICHHBIE BOIMPOCHl B KaueCTBE MHCTPYMEHTAa NO3HAHHUSA, a
TaKKe B KauyeCTBE OCHOBBI i1 (OPMHUPOBAHMS THUIOTE3bl MO MPOBEPKE MPaBUIBHOCTH
BBICKa3bIBAEMBIX CYXKICHUH;

npuoOpeTeHre OMbITa MO IUIAHWPOBAHHMIO, OPraHM3alUU M TMPOBEACHHUIO YUYCHHUECKUX
HKCIIEPUMEHTOB, YMEHHE HAOIIOAATH 332 XOJIOM TPOIIecca, CAMOCTOSITEILHO MPOTHO3UPOBATH €T0
pe3ynbTar, (GopMyIHpoBaTh OOOOIIEHHS W BBIBOJBI MO pe3ylbTaTaM MPOBEAEHHOTO OIIBITA,
MCCIIEIOBAHUS, COCTABIISITh OTYET O MPOAETaHHOM padoTe.

Pa6ora ¢ undpopmanmueii:

yMEHHUE BBIOMPATh, AHATH3UPOBATh U HHTEPIPETUPOBATh HHOOPMAIHIO Pa3IMYHBIX BUIOB
1 (OpM TIPEICTABIICHUS, TOTYIAEMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO -TIOIYJISIpHAs JINTepaTypa
XAMUYECKOTO COJIep)KaHWs, CIIPaBOYHBIE TMocoOus, pecypchl MHTepHeTa), KpUTHYECKH
OIICHUBATh MPOTHBOPEUNBYIO M HEJJOCTOBEPHYIO HHPOPMAIIUIO;

YMEHHE MPUMEHSATh PAa3JIMYHbIE METOJIBI M 3AIPOCHI TIPH MOMCKE M 0TOOpE MH(GOPMAIHH U
COOTBETCTBYIOIINX JaHHBIX, HEOOXOMMBIX JUTS BRITIOJTHEHUST YI€OHBIX U TO3HABATEIBHBIX 33144
OTIPENIENIEHHOTO THUMA, MPHOOpPETeHHE OIbITa B O0NACTH WCIOJIB30BaHM HH()OPMAIOHHO-
KOMMYHUKATHBHBIX TEXHOJIOTHIA, OBJIAJICHHE KYIbTYPO aKTUBHOTO HMCIIOJIb30BAHHUS PA3THIHBIX
MTOWICKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMpPATh ONTUMAIBHYIO (OpPMY MpeICTaBICHUS
WHGOpPMAIIMKA W WITIOCTPUPOBATH pENIaeMbIe 3a/1a4d HECIOKHBIMH CXEMaMH, AHarpaMMaMH,
npyruMu popmamu rpaduku U UX KOMOUHAIMSIMU;

YMEHHME MCIIOJb30BaTh W aHAIM3UPOBATh B Ipollecce y4yeOHOW M HCCIeA0BATEIbCKOM
JeSITeNbHOCTH UHPOPMALIUIO O BIUSHUU MPOMBIIUIEHHOCTH, CEIHCKOTO XO35SHUCTBA U TPAaHCIOPTA
Ha COCTOSIHME OKPYKAIOUIEH MPUPOTHON CPEIbI.

KoMMyHMKaTHBHbIE YHUBEpPCAJIbHbIE Y4eOHbIe JeiCTBUSA:

YMEHUSI 3aJaBaTh BOMNPOCHI (B XoJe auanora W (WIM) AUCKYCCHUU) MO CYIIECTBY
oOcyxnaemMoil Tembl, (OPMYIUPOBATh CBOM TPEUIOKEHUS OTHOCHUTENIBHO BBIMOJIHEHUS
MIpeII0KEHHOM 3a/1a4H;

YMEHHUSI IPECTABIATh MOJyYEeHHbIE PE3YAbTaThl T0O3HABATEIBHON AESITEILHOCTU B YCTHBIX
U THUCBMEHHBIX TEKCTax; JejaTh IPE3CHTAlUI0 pPe3yJIbTaTOB BBIMIOJHEHUS XUMHUYECKOTO
JKCIEpPUMEHTa (J1abopaTOpPHOrO OIbITa, JA0OPATOPHON pabOThI MO MCCIEIOBAHUIO CBOMCTB
BEIIIECTB, YU€OHOTO MTPOCKTA);

YMEHHsI y4eOHOTO0 COTPYJHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM MO3HABATENbHOU U
UCCIIEIOBATENIbCKON JIEATEIbHOCTH NpPU PEIICHHH BO3HUKAIOIIUX MPOOJIEM Ha OCHOBE yuéTa
oOLIMX HMHTEPECOB W COTJIACOBaHMS MO3UIMKI (0O0CyxkaeHHs, OOMEH MHEHHUSMHU, «MO3TOBBHIE
HITYPMBI», KOOPJMHALIMS COBMECTHBIX JACHCTBUIA, ONpeAeTIeHNEe KPUTEPUEB 0 OIIEHKE KauecTBa
BBITIOJIHEHHOW paboTHI U IpyTHe).

PeryisiTUBHbIEe YHHBepcaibHble Y4eOHbIe JelicTBHA:

YMEHHUE CaMOCTOSITENIEHO ONPEAENATh LEeNU JeITeIbHOCTH, TUIaHUPOBaTh, OCYLECTBIATH,
KOHTPOJIUPOBaTh M NpU HEOOXOAMMOCTH KOPPEKTHUPOBATh CBOIO JIEATENBHOCTh, BBIOMpPATh
HauOosiee H(PQeKTuBHbIE CIMOCOOBI pelieHHs Y4yeOHbIX UM IO3HaBaTelIbHBIX  3ajad,
CaMOCTOSITEJIBHO COCTABJIATh WJIM KOPPEKTUPOBAaTh MPEATIOKEHHbBIN alroput™m AEHCTBUM Ipu
BBIMIOJIHEHUM 33JaHUM ¢ y4€TOM TMOJIydeHHMsS HOBBIX 3HAHHH 00 H3ydaeMbIX OOBEKTaxX —
BEIIECTBAX U PEAKLHUAX, OIICHUBATh COOTBETCTBHE MOJYUYEHHOTO pe3yibTaTa 3asBJICHHON LienH,
YMEHHUE HUCI0JIb30BaTh U aHAJIU3UPOBATh KOHTEKCTHI, IIPe/IaraeéMble B YCIIOBUU 3a/1aHUH.

MHNPEIMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMeTHBIX pe3yJabTaTOB IO OCBOEHHMIO O0s3aTEIBHOTO COJEp KaHus,
YCTAaHOBJICHHOTO JaHHOW (enepanbHON paboueil mMporpamMMmol, BBIJIENSAIOT: OCBOCHHBIC



oOyJaromuMHUCs Hay4YHble 3HAaHUS, YMEHHUS W CIOCOObI JeWCTBUM, CHenu(HUecKHe s
IpeIMeTHON obnacTu «XHUMHS», BHUIBl ACATEIBHOCTH MO MOJIYYEHHIO HOBOTO 3HAHMS, €ro

UHTEpIIpETALNY, IPEOOPAa30BAHNIO U IPUMEHEHUIO B PA3IMUHbIX Y4EOHBIX U HOBBIX CUTYaLlUsX.
K xonmy oOyuenus B 8 kiacce mpeaMeTHbIe pe3ynbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpakaTh c(HOPMUPOBAHHOCTH y O0OYUAIOIIUXCS YMEHUN:

PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHX MOHATHUN: aTOM, MOJIEKYJIa, XUMUYECKUI
JJIEMEHT, IMPOCTOE BEIIECTBO, CJIOXKHOE BELIECTBO, CMeCh (OAHOpPOJHAas U
HEOJHOPOJHAsI), BaJEHTHOCTb, OTHOCUTENIbHAs aTOMHAs M MOJIEKYJsIpHas Macca,
KOJIMYECTBO BELIECTBA, MOJb, MOJSpHas Macca, MaccoBas JOJsS XUMHUYECKOIO
JJIEMEHTAa B COEAUHEHHMM, MOJISIPHBIM OOBEM, OKCHJ, KHCIOTAa, OCHOBAHME, COJIb,
ANIEKTPOOTPHUIATENLHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKasl peaKius, KjJacCupUKaus
peakuuii: peakliuu COeANHEHUs, peakliu pa3oKEeHUs, peakuu 3aMeleHus], PeaKI1U
0o0MeHa, 9K30- U SHAOTEPMHUUECKUE PEAKIUH, TETIOBOM 3PPEKT peakiuu, siApo aToma,
ANIEKTPOHHBIA CJIOM aToma, aToMHasi OopOuTaib, paJuyc aTomMa, XUMHYECKas CBS3b,
MOJISIpHAsl M HETOJIIpHAsi KOBAJICHTHAs CBA3b, MOHHAs CBS3b, MOH, KAaTHOH, aHUOH,
pacTBop, MaccoBas J0Js BellecTBa (MPOIeHTHAst KOHLIEHTPaLKs) B pacTBOPE;
WJUTIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XMMHMYECKUX IOHSATUH M NPUMEHSTH 3TH
MOHSTHS TIPU ONMKMCAHUU BEIIECTB U UX MPEBPALCHHUI;

HCIIOJIb30BAaTh XMMHMYECKYI0 CHMBOJIUKY JUISI COCTaBJ€HUS (QOpMYNT BEIIeCTB M
YPaBHEHUH XUMUUYECKUX PEAKIIHII;

ONpeNeNaATh BAJEHTHOCTh ATOMOB 3JIEMEHTOB B OWMHApHBIX COEIUHEHHUSAX, CTEICHb
OKHCIICHHMSI JIEMEHTOB B OMHApHBIX COEIUHEHUSX, NPHHAUICKHOCTh BEIIECTB K
ONpeNeN€HHOMY KJlacCy COEIUHEHHH 1o QopMmylaMm, BHJ XUMHYECKOW CBSI3U
(xoBaJIeHTHAsl M MOHHAs1) B HEOPIraHUYECKUX COCTMHEHMUSX;

packpeiBath cMmbica [lepuoandeckoro 3akona JI. M. MenneneeBa: n1eMOHCTpUPOBATH
[IOHMMaHHUE IEePUOANYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHX 3JEMEHTOB OT HX
nosioxkeHust B Ilepuoanyeckoil cucreme, 3aKOHOB COXPAHEHHUS MacChl BELIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJIIPHOTO YYEHHUs, 3aKOHa ABOTaipo;
ONMCBIBATH M XapakTepu3oBaTh TaOnuuHyro ¢opmy Ilepuoauueckoil cucteMsl
XUMUYECKHUX 3JEMEHTOB: pasziMuyaTh MOHATUS «IJIaBHas moArpynmna (A-rpynma)» u
«obounas noarpynna (b-rpynma)», manele u OoJiblIMe NEPHOJIbI, COOTHOCHUTH
o0o3HaueHusl, KoTopele UMeroTcs B Tabnuue «llepuonnyeckas cucremMa XUMHUYECKUX
anemeHToB J[. Y. MenzeneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB
XUMUYECKUX 3JIEMEHTOB (COCTaB M 3apsa  sapa, oOIlee YUCIO 3JIEKTPOHOB U
pacripeielieHUe UX 10 3JICKTPOHHBIM CJI05M);

KJIaccu(UIUpPOBaTh XUMHUECKHE JIEMEHThI, HEOPraHMYECKHe BELIeCTBA, XUMUYECKUE
peakuuu (10 YMCIy M COCTaBy Y4YacTBYIOIIMX B PEAKIMM BELIECTB, IO TEIIOBOMY
dbdexry);

XapakTepu30BaTh (OMHMCHIBATh) OOIIME XMMUYECKHE CBOMCTBA BEIECTB PA3IUYHBIX
KJIacCOB,  IOATBEpPXKJas  ONMCAHWE IPUMEPAMHM  MOJIEKYISIDHBIX  ypaBHEHHI
COOTBETCTBYIOIINX XMMHUYECKUX PEAKIINIA;

IIPOTrHO3UPOBATh CBOMCTBA BEUIECTB B 3aBHUCHUMOCTH OT MX Kauy€CTBEHHOTO COCTaBa,
BO3MOYHOCTH MPOTEKAHUS XUMUYECKUX MTPEBPALICHUN B PA3JIMYHBIX YCIOBUIX;
BBIYHCIIATE OTHOCUTEIBHYIO MOJIEKYIISIPHYIO M MOJISIPHYEO MAcChl BEILIECTB, MaCCOBYIO
JIOJTI0 XUMUYECKOTO AJIEMEHTa 10 (hopMysie COSAMHEHUS, MAaCCOBYIO JIOJIIO BELIECTBA B
pacTBope, NPOBOIUTH PACUYETHI 10 YPAaBHEHUIO XUMHUUYECKOH peakluu;



MIPUMEHSATh OCHOBHBIEC OTIEPAIlMU MBICIUTEILHON JCATEIBbHOCTH — aHAJIU3 U CHHTE3,
CpaBHEHHE, 0000IIEHUE, CUCTEMATH3AIUIO, KIacCU(DUKAINIO, BBISBICHUE TMPUYUHHO-
-CJIEICTBEHHBIX CBSI3€H — JJI1 M3Y4YECHUS CBOWCTB BEIIECTB MU XUMHUYECKHX PEAKLUM,
€CTECTBEHHO-HAyYHblE ~ METOJbl  [O3HAHUS  —  HAOJIOJIEHHE,  HU3MEpPEHHE,
MOJIETUPOBAHNUE, SKCIIEPUMEHT (PEaJIbHbII U MBICIICHHBIN);

ClIieIoBaTh IMpaBWJaM TIOJIb30BaHUS XHMHYECKOM TMOCyI0N ©  JabopaTOpHBIM
00Opy/IOBaHMEM, a TaKXKe IMpaBWIaM OOpAIIECHUS C BEIICCTBAMH B COOTBETCTBHH C
WHCTPYKIUSMH TI0 BBITIOJIHEHHIO JJA0OPATOPHBIX XUMHYECKUX OIBITOB MO MOJTYYCHHUIO
U COOMpPaHHIO Ta3000pa3HBIX BEHICCTB (BOJOPOJAa M KHCIOPOJIA), IPUTOTOBJICHUIO
pacTBOPOB C OMPEAECIEHHON MAacCOBOM JOJIEN pacTBOPEHHOTO BEILIECTBA, IIIAHUPOBATH
Y MPOBOJUTH XUMHYECKHE IKCIIEPUMEHTHI 10 PACTO3HABAHUIO PACTBOPOB IIEJOUEH U
KHCJIOT C IOMOIIIbIO HHAUKATOPOB (JIAKMYC, PeHOIPTaNEnH, METUIIOPAHXK U JPYTHUE).

K xoniy obydyenust B 9 kjacce mpeIMeTHBIC Pe3yJbTaThl HA 0a30BOM YPOBHE JIOJKHBI

oTpaxarb chOPMUPOBAHHOCTH Y OOyUaAIOUINXCS YMEHHI:

PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHX TMOHSATUH: XUMHUYECKHH 3JIEMEHT, aTOM,
MOJIEKYJa, UOH, KaTUOH, aHUOH, IIPOCTOE BEILIECTBO, CJI0KHOE BEIIECTBO, BAJIEHTHOCTD,
ANIEKTPOOTPHUIATENILHOCTh, CTENEHb OKUCICHMS, XMMHUYECKas peaklus, XUMUYecKas
CBSI3b, TEIJIOBOM 3PQEKT peakiuu, MOJb, MOJISIPHBIM 00BEM, PacTBOP, IEKTPOJIMTHI,
HEDJIEKTPOJIUTHI, DJIEKTPOJUTUYECKasl JUCCOLMAIMUs, peaklud HOHHOro OOMeHa,
KaTajau3aTop, XHMHUYECKOE paBHOBecue, oOpaTHUMble U HEOOpaTUMBbIE peaKlIHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEaKIUU,  OKUCIHUTEIb,  BOCCTAHOBUTEIID,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPOIHUs, aM(pOTEPHOCTh, XHMHUYECKas CBS3b
(KoBajieHTHAsi, MOHHAs, MeETaJuIM4yecKas), KpUCTAJUIMUecKas pemeéTka, KOppo3Us
METaJJIOB, CIUIaBbl, CKOPOCTh XHUMHYECKOM pEakiuy, IMpeleiabHO JOMyCTHMas
koHueHntpamus [1/IK Bemectna;

WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHMYECKUX IMOHATUH U NPUMEHSTH 3TH
MOHSATHS TIPU OMMCAHUU BEIIECTB U UX IMPEBPAICHHUIA;

HCIOJIb30BaTh XMMHMYECKYI0 CHMBOJIUKY JUIsl COCTaBiieHHs (OpMya BEHIECTB H
YPaBHEHUH XUMUYECKUX PEAKIIHIA;

OTIPEIeNIATh BaJCHTHOCTh M CTENEHb OKHUCJICHHUS XHUMHYECKUX DJJIEMEHTOB B
COCIMHEHUSAX PA3IUYHOTO COCTaBa, MPHHAISKHOCTh BEIIECTB K ONpeAeIEHHOMY
KJIacCy COeAMHEHUU Mo ¢dopMmynam, BUJI XUMUYECKOW CBs3U (KOBaJCHTHAas, WOHHA,
MeTaJIn4yeckasi) B HEOPraHWYECKUX COEAMHEHUSX, 3apsA]l HOHA IO XHUMHYECKOH
dbopmyre, xapakTep cpelbl B BOJHBIX PACTBOpPaX HEOPraHWYECKUX COCTUHEHHH, TUI
KPUCTAJTIMYECKON PEIIETKA KOHKPETHOTO BELIECTBA;

packpsiBath cMbIci [leproanueckoro 3akona [I. . MenneneeBa U 1€MOHCTPUPOBATh
€ro NOHMMAaHME: ONMUCHIBATh U XapaKTepu3oBaTh TabanuHyo Gopmy Ileproanueckoii
CHCTEMBbl XMMHYECKHMX 3JEMEHTOB: pa3jiuuyaTh MOHITHUSA «1aBHas noarpynma (A-
rpynna)» M «mnoboyHas mnoxarpynna (b-rpynma)», Mmanble U OonblIMe MEPHOJBI,
COOTHOCHTH 0003HaueHHs, KOTOpble HMEIOTCS B IEpUOJUYECKOM Tabmuie, ¢
YHCIOBBIMH XapaKTEPUCTHKAMH CTPOEHHsI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U
3apsia s1pa, oolee YUCIIo MEKTPOHOB M PACHPECTICHUE UX TI0 3JIEKTPOHHBIM CIIOSIM),
OOBSICHAT O0OIIMEe 3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB JJIEMEHTOB U HX
COEIMHEHUI B IIpEJesiax MaJbIX NEPUOJOB U TJIaBHBIX MOAIPYINII C YYETOM CTPOECHHS
UX aTOMOB;



KHaCCI/I(bI/H_[I/IpOBaTb XUMHUYCCKHUEC SJICMCHTBI, HCOPIraHMYCCKUC BCIICCTBA, XUMUUCCKUC
peakuuu (10 YMCIy W COCTAaBY Y4YacCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIIOBOMY
3P dexTy, 10 U3MEHEHHUIO CTETIEHEH OKUCICHUS! XUMHUECKUX 3JIEMEHTOB);
XapakTepu30BaTh (OMUCHIBATh) OOIIME U cHenu(pUYecKue XHMHUYECKHE CBOWMCTBA
IMPOCTBIX U CJIIOKHBIX BCHICCTB, NOATBEPKAAA OITMCAHUC ITPUMEPAMU MOJICKYJISIPHBIX U
HMOHHBIX YPAaBHEHUM COOTBETCTBYIOINX XUMUYECKUX PEAKIUN;

COCTaBJISITh YPABHEHUS AJIEKTPOJIUTHUECKON JTUCCOLMAIIMU KUCIIOT, IEJI0YEH U COJIEH,
IIOJIHBIE U COKpPAILEHHBIE YPaBHEHUS peaKlUi HOHHOIO OOMEHa, YpaBHEHMsI peaklui,
MOATBCPXKAAOUX CYHICCTBOBAHUC T'€HETUYECKON CBS3U MCXKAY BCUICCTBAMU
Pa3IMYHBIX KIIACCOB;

PaCKpheIBaTh CYMHOCTb OKHCIHUTCIBbHO-BOCCTAHOBUTCIIBHBIX peaKHI/II\/'I IoCPEACTBOM
COCTaBJICHUS 3JICKTPOHHOTO OallaHCca ATUX PEaKIIHiA;

IIPOTHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCMMOCTH OT HUX CTPOCHHA, BO3MOXHOCTHU
IMPOTCKAHUA XUMHUYCCKUX HpeBpaHIGHI/II\/'I B PA3JIMYHBIX YCIOBUAX;

BBIYUCIIATE OTHOCUTCIIBHYIO MOJICKYJIAPHYIO U MOJIAPHYIO MAaCChbl BEIICCTB, MaCCOBYIO
JIOJTF0 XUMUYIECKOTO AJIeMEHTa 10 (hopMysie COSAMHEHUS, MAaCCOBYIO JIOJIFO BEIIECTBA B
pacTBOpE, MPOBOJIUTH PACUETHI [0 YPABHEHUIO XUMUUYECKOW PEaKIINK;

coOrofaTh TMpaBWia IOJB30BAaHUS XHMHYECKOW TIMOCYIOW W  J1abOpaTopHBIM
o0OpyJIOBaHMEM, a TakXKe TpaBWiIa OOpalleHHs C BEIIECTBAMH B COOTBETCTBUU C
HMHCTPYKUHUSMHU O BBITIOJIHEHUIO J1a0OPATOPHBIX XUMUYECKHX OTBITOB MO MOJTYyYEHHUIO
1 COOMPaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa M YIJIEKHCIIOTO Ta3a);

MIPOBOJUTH PEAKINH, TOATBEP)KIAIOIINE KaUeCTBEHHBIN COCTaB Pa3IMYHBIX BEILIECTB:
pacro3HaBaTh ONBITHBIM TyTEM XJIOpPUA-, Opomua-, HoauA-, KapOoHaT-, (ocdar-,
CWIIMKAT-, cyab(haT-, TUIPOKCHI-UOHBI, KATHOHbI aMMOHHS M HOHBI H3yYEHHBIX
METaJJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPraHUYECKHUX BEIIECTB;
MPUMEHSITh OCHOBHBIE OTEPALlMU MBICIUTENILHON NEATENbHOCTH — aHAIM3 M CHHTE3,
CpaBHEHME, 0000IIeHHe, CHUCTEeMATU3allUI0, BBISIBICHUE MPUYUHHO-CIEICTBEHHBIX
CBs3€M — JUI1 M3Y4YEeHHs] CBOMCTB BEIIECTB M XUMHMUYECKUX PEaKIUH, €CTECTBEHHO-
HayyHble METOJbl T[O3HaHWA — HaOMIoJeHHe, H3MEpPeHHe, MOJIEIHpPOBaHHeE,
9KCIEPUMEHT (peaabHbIA U MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE
8 KVIACC

Ne i/t

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

KoaunuyecTBo 4acoB

Bcero

JuexkTpoHHble (UG poBbIE) 00pa3oBaTeIbHbIE
pecypcsl

Paznen 1

. HepBOHa‘laﬂbele XUMHUYECCKHEC TTIOHATUSA

XuMus — BakHas 00J1acThb

1.1 €CTECTBO3HAHUS U MIPAKTHUYCCKOM 5 bubnuoreka 1IOK https://m.edsoo.ru/7f41837c
JEATENbHOCTH YelIOBEKa
1.2 BeiiecTBa U XMMUYECKUE PEAKIIUH 15 bubnunoreka [IOK https://m.edsoo.ru/7f41837c
Hroro mo pazueny 20

Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB

Bosayx. Kucnopon. [Tonsarue 06

2.1 6 bubmuoreka IIOK https://m.edsoo.ru/7f41837c
OKCHJaX
B g1

2.2 OAOPOZL.IIOHATHE O KUCHOTax # 8 bubmmoreka LIOK https://m.edsoo.ru/7f41837¢
COJIAX

2.3 Boza. Pactsops. Tonstue 00 5 bu6nuoreka ILIOK https://m.edsoo.ru/7f41837c
OCHOBAHMUAX

2.4 Octosiibie fﬂ ACCHI HEOprampHcCi: 11 bubauoreka IIOK https://m.edsoo.ru/7f41837c
COCANHCHUHU

Utoro no pazneny 30

Pasnen 3. Ilepuoguyecknii 3akoH u Ilepnoanyeckas cucrema xumudeckux djaeMeHToB JI. . Mennesaeesa. CTpoeHne aToMOB.

Xumn4ieckasi cBsizb. OKHCIHTEIbHO-BOCCTAHOBHUTEIbHbIE peaKkuuu

3.1

[Iepuonnueckuii 3aKOH U
[lepuoaunueckas cucrtema
XUMHUYECKUX 31eMeHTOB /1. H.

bubnmrorexa IIOK https://m.edsoo.ru/7f41837¢



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Memnpene-eBa. CTpoeHue atoMa

Xumunueckast cBA3b. OKHUCIUTEIBHO-

3.2 8 bubmmoreka LIOK https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTCJIbHBIC pCAKIINN
Hroro mo pazneny 15 bubnunoreka LIOK https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubnunoreka LIOK https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KoaunuyectBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3nes 1. BemecTBo H XuMHuyeckme peakuun
11 [ToBTOpEHue u yriybieHne 3HaHUN 5 1 bubnuorexa [JOK
' OCHOBHBIX Pa3/IelioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edso0.ru/7f41a636
13 DIIEKTPOJUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XUMHUYECKUE PEAKIH B PaCTBOpaX https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3znen 2. HeMeTa/JILI M X cOeAMHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMHUYECKUX 4 1 bubnuoreka [JOK
' anemeHToB VIIA-rpynmel. IanmoreHs https://m.edsoo.ru/7f41a636
e | e :
' PYIHEL 2-€P https://m.edsoo.ru/7f41a636
COEIMHEHUS
23| onewemron VAspymn, Asor, doctopuux | 7 ;| BuGmorealloK
' PYHHEL ’ P https://m.edsoo.ru/7f41a636
COEJIMHEHUS
Ve Obmas xapaKcszpHcha X;/IIMI/I‘ICCKI/IX . . , BuGmmorexa [OK
. JIEMEHTOB -TpyMIbL. YT u
IeMe VO pynt cpo https://m.edso0.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

3.1 06 i 4 bubmmoreka [JOK
| e T e https://m.edsoo.ru/7f41a636
3.2 B 7 16 bubnuorexa [JOK
. AXKHCUIIINEC METAJIJIbI U UX COCAUHCHU S https://m.edsoo.ru/7f4la636
Hroro mo pazueny 20
Paznen 4. Xumus u okpy»aiomnias cpeaa
4.1 B 3 bu6morexa [IOK
. CIICCTBA U MaTCpHAJIbI B J)KU3HU YCIIOBCKA https://m.edsoolru/7f41a636
Hroro mo pazueny 3
p 3 bu6mmoreka [IOK
PR https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoauuecTBo yacoB Hcnoabn3oBaHue
Nen/m | Tema ypoka KonTpoabHubie IIpakTuyeckue oGopynopas
Bceero nenrpa «Touka
padoThI padoThI PocTar
1 [Ipenmer xumuu. Bemecrna. 1
) [IpeBpamenus Bemects. Poss xumun B 1
JKU3HH YeIoBeKa.
3 Kpartkuit ouepk ucTopuu pa3BUTUS XUMUU. 1
4 TIICXD I.1. MenneneeBa. 3HaKu 1
XUMHUYECKUX DJIEMEHTOB.
5 Xumuaeckue hopmyisl. OTHOCUTETbHAS 1
aTOMHAasl ¥ MOJICKYJISIpHAsT MaccChI.
5 OCHOBHBIE CBEJICHUSI O CTPOSHUU aTOMOB. 1
H3oTombI.
7 CtpoeHue AIeKTPOHHBIX 000JI0UYEK aTOMOB. 1
N3menenue yucna 3nekTpoHoB Ha BOY.
8 HoHHas cBs3b. 1
9 B3anMoielicTBe aTOMOB 3JIEMEHTOB- 1
HEMETAJJIOB MEXKTy CO00ii.
10 KoBaneHntHas xumuueckasi CBs3b. 1
11 Merannuueckass XMMHYECKast CBA3b. 1
12 O06o01IeHre 1 cucTeMaTrU3amys 3HaHUH . 1
13 KonTtposnpHast padota Ne 1. 1 1
14 [IpocTsie BeliecTBa — METAIIBI U 1 JlaTuuk




HEMETaJTbl. AHAJIU3 KOHTPOJIBLHOU PaOOTHI.

BBICOKOU
TEMIIepaTyp bl,

Jaruuk
U3MepeHue
TEeMITepPaTypbl
[IJIABJIEHUS
BEIIIECTB.
15 KoaudecTBo BemecTna. 1
16 Pemenne 3amau . 1
17 MousipHbIit 00BEM Ta3oB. 1
18 Pemienune 3amau. 1
19 O06001IeHne U cucTEMaTU3aMs 3HAHU 110 1
riaBe «IIpocTeie BemecTBay.
20 Crernenb OKUCIICHUS. 1
21 Baxneiimme kinacchl OMHAPHBIX COCTUHEHHMA 1
22 OcHoBaHus. 1 Hatuuk pH
23 O00011eHre U cUCTEMATU3ALMS 3HAHUN. 1
24 Kucnotsr. 1 Hatuuk pH
25 O00011IeHNE U CUCTEMATH3AIUs] 3HAHUH. 1
26 Conu. 1 Hatuuk pH
27 O0o0011eHre U cucTEMAaTH3allAs 3HAHHH. 1
O00011IeHNE U cCUCTEMATH3ALMS 3HAHUH 00
28 OCHOBHBIX KJIacCaX HEOPraHUYECKUX 1
BEIIICCTB.
29 Kpucrannnueckue pemerk. 1




30 UucThie BEIIeCTBAa U CMECH. 1

31 KonTtponsHas padota Ne2 mo treme 1
«Kucnopon. Bonopona. Bona»

39 MaccoBasi 1 00beMHast O KOMIIOHEHTOB 1
CMECH.

33 PacueTsl, cBSI3aHHBIE C HOHITHEM «IOJIS. 1

34 Pemenue 3amay. 1

35 DU3NYECKUE SBJICHUS B XUMHHU. 1

36 XUMUYECKUE PEaKIIIH. 1

37 XUMUYECKUE YpaBHEHHUSI. 1

38 PacdeTs! M0 XUMHYECKHM YpaBHEHHUSIM. 1

39 PacueTsl Mo XUMHUYECKUM YpaBHEHUSIM. 1

40 Peakiuu paznosxeHus. 1

41 Peakiuu coequaeHus. 1

42 Peakiuu 3amerienus. 1

43 Peaxiuu oOMeHa. 1

44 Tunbl XUMUYECKUX pEeaKlMil Ha IpUMeEpe 1
CBOWCTB BO/IBI.

45 O6006mmenue 3Hanui 1o Teme «M3mMeHenus, 1
MIPOUCXO/ISIINE C BEIIECTBAMM.

46 KonTposnpHas padota Ne 3. 1
IIpaktuyeckas padora Nel. [Ipuemsr

47 oOpailieHus ¢ 1abopaTOPHBIM 1
obopynoBaHuEM.

48 [IpakTuyeckas padora Ne2 . Habironenue 3a 1 Jatunk

ropsIIel CBEYOi.

TeMIepaTyphbl




IJIATUHOBBIN

49

[Ipaktuueckast padota Ne3 . AHaM3 TOYBBHI
Y BOJIBI.

Jaruuk
BBICOKOM
TEMIIepaTyp I,
Jaruuk
TEMIIepaTyp bl
TUIATUHOBBIN —
U3MEpEeHUe
TEMIIEpaTyp bl B
mporiecce
00y4eHUS
npuemMam
BBITIAPUBAHU S
BO/IbI U3
00pa31oB
Mmo4Bkl. JlaTunk
pH —pH —
U3MEpPEHHUE
BOJIOPOJHOTO
MmoKa3aTes
BBITSDKKH
pacTBopa MoYBbI

50

[Ipaktuyeckas padora Ne4 . [Tpusnaku
XMMHMUYECKUX PEaKLUN.

JlaTunk
BBICOKOU
TeMIIEpaTyp bl,
JlaTunk
TeMIeparyp bl
IUIAaTUHOBBIH,
Haruuk pH —




MPU3HAKU
peakuui no
U3MEHEHUIO
cpenbl (peaxius
HEWTpanu3ail
17079

51

[IpakTnueckas padorta Ne5. Ilpurorosnenue
pacTBOpa caxapa M pacueT ero MacCoBOM
JI0JIM B PacTBOPE.

ONEeKTPOHHBI €
BECHI, HA0OP
naboparopuu
'MA

52

PactBopenue. PacTBopuMOCTh BEIIECTB B
BOJIE.

Jatuuk
BBICOKOMU
TEMIIepaTyp Hl,
JlaTumk
TEMIIepaTyp bl
MJIATUHOBBIA —
10 TOPEHUIO
CKa3aHOo BBIIIIE,
Hatuuk pH —
IPU U3yYCHHUH
KHCIIOT U
OCHOBaHUH
(cpena
pacTBopa).
JlaTunk
ANEKTPOIIPOB
OJHOCTH -
U3y4YeHUe
MIPOBOJIUMOC TH




pacTBOpoOB

53

OJIC. OcHoBHbIe TIOJI0KEHUS TI]]

Jaruuk
BBICOKOM
TEMIIepaTyp I,
Jaruuk
TEMIIepaTyp bl
IJIATUHOBBIA —
110 TOPEHUIO
CKa3aHO BBIIIIE,
Hatauk pH —
MIPU U3YYCHUH
KHCIIOT U
OCHOBAaHUU
(cpena
pacTBopa).
JlaTumk
AJIEKTPOIIPOB
OJHOCTH -
U3y4eHue
IIPOBOJIUMOC TH
pacTBOpOB

54

HonHble ypaBHEHUS.

JlaTunk
BBICOKOH
TEMIIEpaTyp bl,
JlaTunk
TeMIeparyp bl
MIaTUHOBBIN —
10 TOPEHUIO
CKa3aHO BBIIIIE,




Hatuuk pH —
P U3yICHUH
KHUCTIOT U
OCHOBaHUU
(cpena
pacTBopa).
Jaruuk
AIIEKTPOTIPOB
OJTHOCTH -
W3YYCHHC
MIPOBOJMMOC TH
pacTBOpOB

55

KI/ICJ'IOTLI, Hux KJ'IaCCI/I(bI/IKaI_[I/IH M CBOICTBA.

JlaTumk
BBICOKOI1
TeMIepaTyp bl,
JlaTumk
TeMIepaTyp bl
TJIATUHOBBIA —
110 TOPEHUIO
CKa3aHoO BBIIIIE,
Jatuuk pH —
MIPU U3YYEHUU
KHUCJIOT U
OCHOBaHUU
(cpena
pacTBopa).
JlaTunk
ANEKTPOIIPOB
OJTHOCTH -
U3y4YeHUe




npoBOANMOC TH
pacTBOpoB

56

OcHoBanusl, Ux Ki1accu(uKalus U CBONCTBA.

Jaruuk
BBICOKOM
TEMIIEPaTyp I,
Jatuuk
TEMIIepaTyp bl
TJIATUHOBBIA —
110 TOPEHUIO
CKa3aHO BHIIIIE,
Hatauk pH —
MIPU U3YYCHUH
KHCIIOT U
OCHOBaHUU
(cpena
pacTBopa).
JlaTumk
AJIEKTPOIIPOB
OJHOCTH -
U3y4eHue
MIPOBOJIUMOC TH
pacTBOpOB

57

OKCI/II[LI, ux KJ'IaCCI/I(bI/IKaI_[I/IH U CBOICTBA.

JlaTunk
BBICOKOH
TeMIIEpaTyp bl,
JlaTunk
TeMIeparyp bl
IIaTHHOBBIN —
10 TOPEHUIO




CKa3aHO BHIIIIE,
Hatuuk pH —
P U3yICHUH
KHUCTIOT U
OCHOBaHUH
(cpena
pacTBopa).
Jatuuk
AIIEKTPOTIPOB
OJTHOCTH -
W3YYCHHC
MIPOBOJMMOC TH
pacTBOpoB

58

Comu, ux kinaccu(ukaius u CBOWCTBA.

JlaTumk
BBICOKOI1
TeMIepaTyp bl,
Jatamk
TeMIepaTyp bl
MJIATUHOBBIA —
110 TOPEHUIO
CKa3aHo BBIIIIE,
Hatuuk pH —
IIPU U3YYEHUU
KHUCJIOT U
OCHOBaHUU
(cpena
pacTBopa).
JlaTunk
ANEKTPOIIPOB
OJTHOCTH -




U3y4eHUe
IIPOBOJIUMOC TH

pacTBOpoB
59 I'eneTnueckas cBsI3b MEXAY KJIaCCAMU 1
BEILECTB.
60 OKHUCIUTENTFHO-BOCCTAHOBUTEIIEHBIC 1
peaxkuu.
O06o01enre U cucTeMaTru3alys 3HaHui 10
61 teMe « PactBopenue. PactBopsl. Peaknnn 1
noHHoro ooMena. OBP».
62 [IpakTuueckas padora Ne 6. lonHbie 1 1
peaxkiuu.
[IpakTrueckast padota Ne 7. YcnoBus Jatuuk
63 MPOTEKAHUS XUMUYECKUX PEAKITUN MEXKITy 1 1 TEeMITepaTyphl
pacTBOpaMu 3IEKTPOJIUTOB 10 KOHIIA. MJIATUHOBBIN
64 [IpakTrueckas padota Ne 8. FBOf/iCTle 1 1 Jarauk pH
KHCIIOT, OKCUI0OB, OCHOBAaHUH U COJIEH.
65 [Ipaktrueckas padota Ne 9. Permenue 1 1
AKCIEPUMEHTAIbHBIX 33/1a4.
66 O06o001eHne u cucTeMaTu3alus 3HaHu| 1o 1
yu4eOHHKY XMMUH 32 8 KI1acc.
67 O06o001eHne u cucTeMaTu3alus 3HaHu| 1o 1
yu4eOHHKY XUMUH 32 8 KIlacc.
68 NroroBas koHTposbHAs paboTa M0 XUMUU 32 1 1
8 Kiacc.
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 10




9 KJIACC

Ne i/t

Tema ypoka

KoandecTBO 9acoB

KonTtpoJbHbie

Bcero
padoThbI

IIpakTHYeckue
padoThbI

HUcnonb3oBanue
o0opynoBanus
nenrpa «Touka
Pocra»

XapakTepucTUKa XUMUYECKOTO 3JIEMEHTa Ha
OCHOBAHUU €0 MOJIOKEHUS B
[Tepnoanueckoii cucreme /1. M.
Menneneena.

XapakTepucTHKa XUMHUUYECKOTO DJIEMEHTA Ha
OCHOBAHMH €TI0 MOJIOKEHHUS B
[Tepuonnueckoii cucreme /1. U.
Meunneneesa.

XapakTepucTuKa XUMUYECKOTO 3JIeMEHTa 110
KHCJIOTHO-OCHOBHBIM CBOMCTBaM
00pa3yeMbIX UM COeIMHEHUH.

[Tepuonnueckuii 3akoH u [lepuoandeckas
cHCTeMa XMMHUYECKHUX 3jieMeHToB /1. 1.
Menneneesa.

[Tonoxenue metamios B [lepuoauueckoit
cucteme JI.M1.MeHieneeBa u CTpoe€HUE UX
aTOMOB.

XMUMHYECKHE CBOMCTBA METAJLIOB.

JlaTunk
TeMIepaTypbl
IJIATUHOBBIN

[Tonyuenune metamnos. Koppo3usa meTanios.

II{emo4nble METaIBI.

JlaTunk




TEMIIEPATypPhI

IUTATHHOBBIH
9 [lemo4HBIC METAJLIHI. 1
10 bepuinuii, MarHuii ¥ MEI04YHO3EMEIIbHBIE 1
METaJLJIEI.
11 bepunnuii, MarHuii U MEI0YHO3EMEIIbHbBIE 1
METaJLJIEI.
12 ANIOMHUHHAIA. 1
13 AJITOMUHHAIA. 1
14 Keneso. 1
15 O0o001Ienre U cucTeMaTH3alys 3HAHUH 1
16 KonTtponbras padorta Nel «Metamiby. 1
17 [Ipaktrueckas padota Nel. OcyiecTBiieHne 1
LIETIOYKN XUMUYECKUX MTPEBPALICHUM.
18 [Ipaktrueckas padota Ne2. [Tonydenue u 1
CBOMCTBA COCAUHEHHUI METAJJIOB.
Jatamk
[IpakTnueckas padota Ne3. BICOKOoH
TEMIIEpaTyp bl,
19 DKCIepUMEHTANIbHBIC 3a7a4H 110 1
JlaTunk
pacIo3HaBaHUIO U MOJIYYEHHUIO BELLIECTB.
TEMIIEPaTyp bl
MIaTHHOBBIN
20 Hewmeranbl: aTOMBI M IPOCTHIE BEILIECTBA. 1
Kucnopon, o301, Bo3ayX.
21 Hemerannel. XuMuueckue CBOMCTBA 1
HEMETAaJLIOB.
22 XUMHUYECKUE DJIEMEHTHRI B KIIETKAX YKUBBIX 1




OpraHU3MOB.

23 Bonopon.

24 l"asnorensr.

25 CoeMHEeHUS TAJIOTCHOB.
Jaruuk
BBICOKOI1

[Tony4yenue ramoreHoB. buosoruueckoe

TEMIIEPATYP I,

26 3Ha4YeHHE U MPUMEHEHHE TaJIOTeHOB U UX

. Jatuuk
COCTMHEHUH.

TEMIIEPATYP Bl
TJIATUHOBBIMN

27 Kucnopo.

28 KonTtponbHas padorta Ne2
JlaTumk
BBICOKOH
TEMIIepaTyp I,
Jatamk
TEeMIIepaTyp bl
MJIATUHOBBIA —
U3MEPECHHUE
TEMIIepaTyp bl

29 Cepa. batyp

MIEPEX0JI0B
QJJIOTPOIIHBI X
MoAr(UKAIH i
CepBhI;
U3MepeHue
TEMIIEPATYp bl
ILIaBJIECHUS
BEIIIECTB.




30 CoenvHEHUs Cephl. 1
31 CepHnast KUCIIOTA. 1 Hatuuk pH
32 A30T. 1
33 AMMHaK. 1 Hatunx pH
34 Conu aMMOHWUSL. 1
35 Kucnoposbsle coemmHenus a3ora. 1
Jaruuk
36 docdop u ero coeTMHEHHS. 1 TeMIepaTyphl
TJTATUHOBBIN
Jatuuk
37 ®docdop u ero coequHEHUS. 1 TeMIIepaTypbl
IIJIATUHOBBIN
38 VYrunepon. 1
39 Kucnoponneie coenuHEeHHS yriiepoaa. 1
40 KpemHuwii u ero coetnHeHus. 1
41 CunrkaTHasi TPOMBIIUICHHOCTD. 1
42 O6o06matomuii ypok no teme «HemeTtamib. 1
43 O6o006maromuii ypok no teme «HemeTanaby. 1
44 KonTponsnas padorta Ne 3. 1
45 BbrunciieHus o ypaBHEHUSIM XUMHUECKUX 1
peaKuuu.
[IpakTuyeckas paGora Ne4.
46 OKCIIEpUMEHTAIIBHBIE 3a/1a4M 110 TEME 1
«[Toarpymnmna Kuciopoa».
47 [IpakTtuyeckas padora NeS5. 1

3KCHepI/IMeHTaJ'ILHBIC 3aga4iu 110 TEMEC




«[loarpynisl a30Ta ¥ yriiepoaar.

[Ipaktuyeckas padora Ne6. [lomydenue,

DJNEeKTPOHHBI €
BECHI, HA0OP

48 1
coOupaHue U PacIioO3HaBaHUE Ta30B. naboparopun
'MA
49 [Ipeamer opraHn4ecKoi XUMHH. 1
50 [IpenenbHBIC YTIIEBOIOPOIEL. 1
o1 HenpenenbHbie yrieBo1oposl. 1
52 CrupTsl. 1 Hatauk pH
53 [IpenenbHbIE 0THOOCHOBHBIE KAPOOHOBBIE 1 Jarauk pH
KHCIIOTHI.
54 Crnoxubie 3¢pupsbl. Kupsl. 1
55 AMMHOKHUCIIOTHI ¥ OCTTIKH. 1
56 AMMHOKHUCIIOTHI ¥ OCTIKH. 1
57 VriaeBoasbl. 1
58 [Tomumepsr. 1
59 O06o0maromuii ypok 1mo Teme 1
«OpraHnuyeckue BeiecTBay.
60 KoutponsHas padota Ne4. 1
61 Pemenue 3a1a4y Ha BBIXO]] MPOTYKTOB 1
peakuuu
62 Pemenne 3aaau u3 3aganuiit OI'D. 1
[Tepuonnueckuii 3akoH u Ilepuoanueckas
63 cucTeMa XMMU4ecKux 3neMentoB J[.M. 1
Menneneesa.
64 CrpoeHue BelecTna. 1




65 XUMHUYECKUE PEaKIIH. 1

66 Kitaccbl XMUMMYECKMX COEIMHEHNN B CBETE 1
TOM.

67 Hrorosas koHTpoJsIbHasA padoTa. 1

68 AHanmu3 KOHTPOJIBHOH pabOTHI. 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

» Xumus, 8 kimacc/ ['abpuensa O.C., OctpoymoB WN.I'., Cnagkos C.A., AKnoHepHOE
obmectBo «M3marenscTBo «IIpocBenieHme)»
» Xumus, 9 knacc/ I'abpuensa O.C., OctpoymoB W.I'., Cnankos C.A., AKITHOHEPHOE

obmectBo «M3natenbcTBo «IIpocBerienue

METOANYECKHUE MATEPUAJIBI JUISA YUUTEJIA
1. Xumus. 8 kimacc: yae0. st o6meoOpazosar. yupexaenuii / O.C. I'abpuensn. — 17-e usn.,
crepeoturt. — M. : [Ipoda, 2011. — 270, [2] c. : n.

2. Ky3pmenko H.E. Hauana xumun. CoBpeMEHHBIN Kypc JIJ1s1 MOCTYNAOMMX B BY3bL. T. 1:
yuebHoe mocobue — 13-¢ u3j., crepeotuir. — M.: M3garenbctBo «Dk3ameny, 2007. — 383, [1]
c. (Cepust «<AGUTYpHUEHTY)

3. Xumus. YueOHO-MeTouuecKast razera AJis yduTelield XUMUU U €CTECTBO3HAHUS.

4. Xumus. HactonbHas kHura yaurens. 8 kiacc: meroaudeckoe mocoowue / O.C.
I"abpuensu, H. I1. BockoboiinukoBa, A. B. flimykoa. — 3-¢ u3z., mepepad. — M. : JIpoda,
2007. - 398, [2] c.

5. Xumus. 8 kiacc: KOHTpOJIbHBIE U PpoBepoUHbIe paboThl o yuebHnuky O.C. ['abpuensna
«Xumust — 8». M. : [Ipoda, 2009.

6. Xumus. 9 knacc : yue0. st o6meoopasosart. yupexaenuit / O. C. I'abpuensn. — 11-e
u3 ., ucnp. — M. : JIpocda, 2006. — 267, [5] c. : n.

7. Xumus. 9 xnacc : paboyas terpanp k yaeOnuky O. C. I'abpuensna «Xumus. 9 xnacey /
O. C. T'abpuensn, A. B. fkymoBsa. — 6-e uzn., crepeoturn. — M. : [Ipoda, 2007. — 175, [1] c.

. UJI.



8. Ky3pmenko H.E. Hauana xumuun. CoBpeMeHHBIN Kypc Ul IOCTYNAONINX B BY3bl. T. 2:
ydeOHoe mocodue — 13-¢ 3., crepeoturn. — M.: M3narenbctBo «Jk3amen», 2007. — 383, [1]
c. (Cepust «<AGUTYPHUEHT»).

9. Xumus. YueOHO-METOIMUecKas ra3era Ui yYUTelel XUMHUU U €CTECTBO3HAHMS.

10. Xumus. HactonpHas kaura yaurens. 9 kinace: metoauaeckoe nocodue / O.C.
Ia6puensu, H. I1. BockoOoiinukoBa, A. B. SlmykoBa. — 2-e u3j., mepepad. — M. : JIpoda,

2011. — 398, [2] c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET

https://file.11klasov.net/chemistry/
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