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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B OI'OC OOO, a Takxke Ha OCHOBe (QenepanbHONl pabouell MporpamMMbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPENoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIIeH cTpaTeruu
oOy4deHusl, BOCIUTAHUS M PaA3BUTUA OOYYAIOIIMXCSA CPEACTBAMHU Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peaMETHOE COJIepKaHue,
NpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JUIs
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUSI OCHOBHON 00pa3oBaTEIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yabTataM o0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld N3y4eHUs peAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETbHOCTH OOYyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XWMHH CIYXUT OCHOBOWM [Isi (OPMHPOBAHUS MHPOBO33PECHHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIO0ATbHBIX
npoOJieM yCTOMYHMBOTO PA3BUTHS UYEIIOBEUECTBA — CBHIPhEBOH, YHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIeM 31paBOOXPaHEHHS.

N3yuenue xumun:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYpPbI IMYHOCTH, €€ 0011eH U (PyHKITMOHAILHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM NESITEIIBHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJIOCTHOTO B3IJIsa HA €JMHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUU E€CTECTBEHHO--HAYYHOW rpaMOTHOCTH 00y4aronInXcs;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOU BKJIAaJl B KOJOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHs B OOYyYEHMHM XMMUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aIalITUPOBAHHBIM OTpakKeHHEM 0a30BOM HAyKHW XUMUH Ha ONpPEeNeIEHHOM dTane eé
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSITHUI XUMHUU, OCHOB
HEOPTaHUYECKOW XUMHUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUU C(HOPMHUpPOBaAHA HA OCHOBE
CUCTEMHOTr0 moaxoja k e€ usydeHuto. CojepkaHue CKIAIbIBACTCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakuuu. O06e 3T CHUCTEMBl CTPYKTYPHO OPraHU30BaHbl MO0 TPHUHIIUITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUI HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUMN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona J[. I. MeHneneeBa kKak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHUM aTOMa U XUMHUYECKOM CBSI3H;

— TmpelacTaBieHUd 00 DJIEKTPOJUTUYECKON MUCCOIMAIlMMA BEIIECTB B
pacTBopax.

TeopeTudyeckue 3HAHHUS PACCMATPUBAIOTCA HA OCHOBE HAMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJHOTO
YPOBHSI K JIPyromy, BBITIONHSS (GYHKIUA OOBICHEHHS W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYYCHHS
M3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYET  (hOPMHPOBAHUIO
MPEJICTABJICHNUS] O XMMUUYECKOW COCTABIAIOLICH HAYYHON KapTUHBI MHUPA B JIOTHKE
e€ CHUCTeMHOW NpHUPOJbI, LIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAaHHIO U
MeTOJaM TO3HaHMUS B Hayke. M3ydeHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YYEHHBIX YYEOHBIX mpeaMeToB: «OKpyXKalomuil MUpY,
«buonorus. 5—7 knacce» U «PuU3nKaA. 7 KIacc.

[lpy w3yyeHWH XUMHH TPOUCXOAWT (HOPMHUPOBAHWE 3HAHWK OCHOB
XUMUYECKON HAYKH Kak 00JIaCTH COBPEMEHHOTO €CTEeCTBO3HAHWS, MPAKTUYECKOU
JEATEIbHOCTH 4YEJOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPHI.
3amaya y4eOHOro mpeaMera COCTOMT B (POPMHUPOBAHUU CHUCTEMBI XUMHUYECKUX
3HAHUN — BaXHEUHNX (PAaKTOB, MOHATUM, 3aKOHOB M TEOPETUYECKUX TMOJIOKECHHM,
JOCTYITHBIX 00OOIICHH MHMPOBO33PEHUYECKOTO XapakTepa, SA3bIKa HayKd, B
NpUOOIIEHNM K HAyYHBIM METOJaM IIO3HAHMSI TP HW3YYCHUU BEIIECTB U



XUMHUYECKUX peaKluii, B (OPMHUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHUU U
UX T[PUMEHEHUH B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIIEI0BATEIbCKON
NEeATEIbHOCTH, OCBOCHHMHM NpPAaBWJI 0€30IacHOr0 OOpamieHusi ¢ BEUIECTBAMU B
MIOBCEIHEBHOM JKU3HHU.

[Tpu u3yyeHUn XMMHUU Ha YpPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHMs Ba)KHOE
3HAYEHHE MPUOOPENH TaKUE LU, KaK:

— (OpMHUPOBAHHME HWHTEIJICKTYaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CaAMOCTOSITEJIbBHOMY HPHUHSITHIO PEIICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HU;

—  HalpaBJCHHOCTh OOYy4YEHMsI Ha CHCTEMAaTHYECKOE IMPUOOIIEHUE
oOyJaromuxcss K CaMOCTOSTEIbHON MMO3HABATEIBHON JESTENbHOCTH, HAayYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIIMI0O U Pa3BUTHE CIOCOOHOCTEH K
XUMHUH,

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00yJarOIIUMHUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (¢opmupoBanue o0meNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
IrPaMOTHOCTH, B TOM UHCJI€ YMEHUHA OOBSICHATP U OLEHUBATH SIBICHUSA
OKpY’KaloIllero MHUpa, WCIOJIb3YySl 3HAHUS U OIBIT, MOJyYEHHBIE MPU H3yYECHUH
XUMHH, TPUMEHATh WX TPH pEHIeHHH TpoOJiieM B TOBCEIHEBHON >XM3HU U
TPYZIOBOU JIEATENBHOCTH;

— (QopmupoBanue y o0Oy4aroumxcs TYMaHUCTHUYECKHX OTHOIICHUH,
NOHMMAaHUS LEHHOCTH XUMHUYECKHX 3HAHUW Ui BBIPAOOTKH DKOJIOTUYECKU
LEJeCO00pa3HOro TMOBEIEHUS B OBITY M TPYJOBOM JEATEIbHOCTH B LEJAX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHON Cpeabl;

— pa3BUTHE MOTHBAllUM K OOYYEHHUIO, CIIOCOOHOCTEW K CAMOKOHTPOJIO M
CAMOBOCIIUTAaHMIO HAa OCHOBE YCBOGHMs OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPaBICHHOCTH JAJbHEUIIETO
oOy4eHus.

OOmiee YMCIO YacoB, OTBEACHHBIX I HM3yYeHUS XHMHU Ha YpPOBHE
OCHOBHOTI0 00111eTr0 00pa3zoBanus, coctaisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COAEPXKXAHUE OBYUEHUA

8 KUIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3NYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSIHHE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BeliecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢opmyna. BaJeHTHOCTH aTOMOB XUMHUYECKHUX 3IIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. OTHOCHUTENIbHAs aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYISIpHAs Macca. MaccoBast 40 XMMUYECKOTO JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX e€AWHMI] BemiecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COEUHEHUH.

du3nyeckne U XMMUYECKUE SBJICHUS. XUMHUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYecKHe ypaBHeHUs. Krnaccudukarms
XUMHUYECKUX PEeAKIUi (COeTUHEHUs, Pa3I0KEeHHsI, 3aMEIeHUs, OOMEHa).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKOHM IMOCYIOM, MpaBWiIaMu paboThl B JabopaTtopuu U
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYJAOBAHHEM, U3YUCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (IJaBJIEHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUITIEHUE U KOHJIEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHUE CBEYM, MPOKAJTMBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHWS XMMHUYECKHX peakuuid (pasyioKeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCH]IA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM conu meau (1),
U3y4eHHE CMOCOOOB pa3JelieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BBITIAPUBAHUE, AUCTHWUISAIUS, XpoMaTorpadusi, MpoBeJeHNUE OUYNCTKH TTOBAPECHHON
COJIM, HaONIOJEHWE W  ONUCAaHUE  pEe3yJbTaTOB  MPOBENCHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopon — 3jeMeHT U mpoctoe
BelecTBo. Haxoknenue kucimopoia B Tpupoae, (U3MUYECKHE U XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. [lpumenenue xkucnopona. CrocoOsbl



MOJIYYCHHUST KUCIIopoda B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISA KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bonopon — anemeHT u mpocrtoe BemectBO. Haxoxaenue Bogopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

Odusnyeckue cBoucTBa BOAbl. Boma kak pactBopurenb.  PacTBOpHI.
HacepileHHble ¥ HEHACHIIMIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpoB B IpUpOJZI€ U B KU3HU 4YeloBeKka. KpyroBopoT Boabl B IPUPO/IE.
3arps3HeHHne NpUPOIHBIX BoJ. OXpaHa U OUUCTKA MPUPOIHBIX BO/I.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcunoBanus. Kmaccudukanust ocHoBaHWM: MIENOYM U HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHnid. PU3MYECKHE W XHMHUYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotsl. Knaccuduxarus kucnor. Homenknarypa kuciot. dusndeckue u
XAMHUYECKUE CBOWCTBAa KUCHOT. Psan axkruBHoctn meraimoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONMPEIEICHUE COACPKaHUs KHUCIOpoAa B BO3AYXE, MOJIYyUYEHHE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOI0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
ONMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHWE, PACIO3HABAaHUE W W3YUYCHUE
CBOMCTB BOJIOpo/a (TOpeHHE), B3aMMOCHCTBHE Bojgopoaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, WCCIEAOBaHUE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBJIECHHE PACTBOPOB C OMPEACIEHHON
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aWUMOJCHUCTBUE BOABI C METAIIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpPHAJIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJIIOICHNE W3MEHEHUSI OKPACKM MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOYEH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUWM, BBITECHEHHWE OJIHOIO MeETajula JPYTMM M3 PAacTBOpA COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COECTUHEHUI».

IMepuonuueckui 3axkoH u Ilepuoauyeckass cucreMa XHUMHYECKHX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBbie TOMBITKK KIaCCU(PUKAIIMU XUMHUUYECKUX dJEeMEHTOB. [loHsaTHe o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnognueckuit 3axoH. [lepuoandeckast cuCTeMa XUMUYECKHAX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIMHHONEpUOAHAS  (OPMBI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynmbl. OU3NYECKUi CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEPUOAA U
TPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sAep. M3oTonbl. OnekTponbl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aToMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuomnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTHKA XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH H3MEHEHUSl pajJhyca aTOMOB XHMHYECKHX 3JIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyIaM U epuoaam.

3nauenue [leprnonanueckoro 3akona u [leppoanvyeckoi CUCTEMbI XUMHYECKUX
JJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumuyeckas cBa3b. KoBajneHTHas (moyisipHass W HEMOJISIpHAs) CBSA3b.
DJIEKTPOOTPULIATEILHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okuciieHUsA.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Tporecchl okuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oO0pas3loB BEIIECTB METAUIOB M HEMETAJUIOB, B3aMMOJICUCTBHE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3aoKeHus, COCAUHEHNUS ).

Mescnpeomemmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpU U3YYEHHM XUMHHM B & Kilacce
OCYILECTBIISIETCS 4Y€pe3 MKCIOJIb30BAaHUE KaK OOIIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO01Me ecTeCTBeHHO--HAyUHbIE TIOHSTHS: HAy4HbIN (akT, TUNoTe3a, TEOpus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PaJUOAKTUBHOCTh, MOJIEKYNA, DJIEKTPUUECKUIN 3apsiji, BEUIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (GU3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUs, KOCMOC, IJIAaHEThI, 3BE3/1b1, COTHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnognueckuit 3axoH. [lepuoandeckast cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX DJJIEMEHTOB TEPBBIX TPEX MEPUOJOB, Kalausl, Kaldblusi H WX
COCMHCHUM B COOTBETCTBUU C TIOJOKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMHUYECKOW CBSI3U. THUIBI KPUCTAIITUYECKHUX
PEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTaHUUYECKUX BEUIECTB.

Knaccudukaiys XuMAYECKUX peakiuii Mo pa3IuIHbIM MMPU3HAKAM (TI0 YHUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIroBomMy 3ddekrty, Mo
W3MEHECHUIO CTENEHEeW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOpAaTUMOCTH, IO
YYaCTHIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHUS.

[TonsiTue 0 CKOpOCTH XUMHUYECKOW peakmuu. [loHsTHE 00 0OpaTUMBIX U
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M TeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMSAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHCITUTETLHO-BOCCTAHOBUTENILHBIE  PEAKIMKM,  AJICKTPOHHBIN  OajaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  pEaKLUU. CocraBiieHue YpaBHEHHI



OKHCIIUTENIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMil C  HUCIOJb30BaHUEM METOJa
AJIEKTPOHHOTO OajaHca.

Teopus 37EKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiuu noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpallléHHbIE HWOHHBbIE YypaBHEHUsI peakiuidl. CBOICTBA KHUCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 DIICKTPOJIUTHUCCKOMN
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJEIISIMA KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOTHOCTH
pacTBOPOB BEHIECTB, IMpOLEcCa JUCCOIMAIMU KHCIOT, IIEJIOYEed U COJieH
(BO3BMOKHO  HCIOJIb30BAaHHE BHUACO MaTE€pUaliOB), TMPOBEJICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pasfioKEHHUs, COCTUHEHMs ), paclo3HABAaHUE HEOPraHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIBHBIX 3a]1a4.

HemeTaJunibl 1 MX cOeIMHEHUS

OO6mast xapaktepuctuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble CTeneHu okucieHus. CTpoeHne U (PU3MYECKUE CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3aUMOJEHCTBHE C METaUlaM{, HEMETaUIaMy, IIeJI0YaMH). XJIOPOBOJOPO/I.
ConsiHast KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJydeHHE, nmpuMmeHeHue. [lelicTBue
XJIOpa W XJOPOBOAOPOZAa HA OPraHU3M 4YeJioBeKa. BakHeWlume XJIOpUabl U HX
HaXOXJICHUE B IPUPOJIE.

O6mast xapaktepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (HU3MYECKUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cephbl. AJUTOTPOITHBIE MOAU(PUKAIINN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUUYecKkue cBorcTBa. OKCHABI Cepbl KaK MPEACTaBUTENIN KHUCIOTHBIX OKCHUJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENS KJjacca KHUCIOT W crnenududeckne). XUMHUYCCKUE PEaKIINH,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOMYYeHUSI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOThI, KAYECTBEHHAsI pEAKLUs Ha



cyiabdaT-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHUpPOAE. XUMHUYECKOE
3arps3HEHUE OKPYKAIOIIEH cpelbl COCAMHEHUSMHU Cepbl (KHUCIOTHBIE O],
3arpsi3HCHHUE BO3IyXa M BOJIOEMOB), CIIOCOOBI €r0 MPEIOTBPAIICHHUS.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCICHUS. A30T, paclpOCTpaHEHHUE B MPUPOJIE,
bu3nYecKue U XUMHIeCcKue cBoicTBa. KpyroBopor a3ora B nmpupoje. AMMHAK, €ro
bu3nYecKue 1 XUMUICCKHAE CBOMCTBA, MOJydyeHrne u mpuMeHerne. Com aMMOHWS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
MOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ MOoJIydeHHe, (PU3UUYECKUEe U XUMHUYECKUE
CBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  chenudpuyecKue).
Hcnonb30oBaHWEe HUTPATOB U COJIeM aMMOHMST B KayeCTBE MMHEPAIbHBIX
yaoOpeHuil. XuMHUECKOE 3arps3HeHUE OKPYKarollel Cpeibl COSTMHEHUSIMU a30Ta
(KUCTIOTHBIE JTOXKAM, 3arpsi3HEHHE BO3JyXa, MOYBBI U BOJ0EMOB). Docdop,
aloTponHeie Moaudukamuu Gochopa, U3MUECKHE U XUMHUYECKHE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XUMHUUECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrepuctuka 3nemMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKHUCICHHS.  YTIEpoHd,  aJuIOTPOIHBIE
MOAU(UKAIIUKA, PACTIPOCTPAHEHHE B Mpuponae, (U3NYECKUE U XUMHUYECKHE
cBoiicTBa. Ancopbuusi. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
dbuznyeckue M XUMHUYECKHE CBOMCTBA, JEWCTBHE HA JKUBBIE OpPTraHU3MBI,
MOJIYYCHUE U TMPUMEHEHHE. DKOJOTUYECKUE MPOOJEMBbI, CBSI3aHHBIE C OKCHUIIOM
yraepona (1V), rumoresa riao6ambHOrO TOTEIJICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
nojgyyeHue U TnpuMeHeHue. KauecTBeHHass peakinuss Ha KapOOHAT-UOHBI.
Hcnonb3oBanrue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIICHHOCTH U CEJILCKOM
XO3SIUCTBE.

Kpemuuii, ero ¢Qusmueckue M XUMHYECKHE CBOMCTBA, MOJY4YEHHE U
npuMenenue. CoenuHeHus: KpeMHusi B mpupojge. OOmue mpeacTtaBiieHus o0
okcunie kpemaust (IV) u kpemaueBoi kuciore. CHIMKAThI, UX UCIIOJIb30BaHUE B
OBITY, B MPOMBIIIJICHHOCTH. BaxHeline cTpouTeIbHbIE MaTepHalibl: KepaMHUKa,
CTEKJIO, IIEMEHT, OeTOH, kene300eToH. IIpobiempl 6e30macHOrO MCIOJIB30BAHMS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEAHEBHOM JKU3HHU.

Xumuueckuiui IKcnepumenm:

H3yueHHE 00pa3ll0B HEOPTaHUYECKUX BEIIECTB, CBOMCTB COJISTHON KHCIIOTHI,
MIPOBE/ICHNE KAYECTBEHHBIX PEAKIIMN Ha XJIOPUJ-MOHBI U HAOJIOJICHHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKalIue (PU3NUECKHEe W XWMHUYECKHE CBOMCTBA
rajoreHoB M HX COEJUHEHUI (BO3MOXXHO HCIIOJIb30BAaHUE BHUACOMATEPHUAIIOB),
O3HAKOMJIEHWE C 00pa3llaMu XJOPUAOB (TajlOre€HUIOB), O3HAKOMJICHHE C



oOpasmamu  ceppl M €€  COCOAUHEHUSIMH  (BO3MOXKHO  HMCIOJb30BaHHE
BUJICOMATEPHAIOB), HAOIIOICHNE TIpoliecca OOYTIUBaHUS caxapa IO JIeHCTBUEM
KOHLICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3YYEHUE XHMHYECKHX CBOMCTB
pa30aBIIeHHON CEpPHOM KUCIIOTHI, MPOBE/IEHNE KaUeCTBEHHOM peakIuu Ha cylbdar-
WOH W HaOJIOJIeHHWEe NpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHWE C (U3HUECKUMU
cBoOMicTBaMM a3oTa, (ochopa W HX coeauHEHUH (BO3ZMOKHO HCIOJIb30BAaHUE
BUJICOMATEPHUAIIOB), 00pa3aMu a30THBIX U (HOCHOPHBIX yAOOpPEHUH, MOTyUYCHUE,
coOupaHue, pacrno3HaBaHWE€ M M3YYEHHE CBOICTB aMMHakKa, IPOBEJACHHE
KaueCTBEHHBIX PEaKlMid Ha MOH aMMOHHMS U (pocdar-uoH U u3ydyeHue Npu3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICVCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C ME/IBIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), M3y4YCHUE MoZENnen
KPUCTAUIMYECKUX pEIIETOK anMasza, Tpadura, ¢yiepeHa, O3HAKOMIICHUE C
IPOLECCOM aACOpPOLMU PpacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM U
yCTPOMCTBOM MPOTHBOrasa, MOIy4eHHe, COOMpaHue, paclio3HaBaHUE U H3YUYCHHE
CBOMCTB YIJIEKMCJIOTO ra3a, IpOBEJICHUE KauyeCTBEHHBIX peaklUuid Ha KapOoHAT U
CUJIMKAT-MOHBl W W3yYEHHE MNPU3HAKOB HUX NPOTEKAHUs, O3HAKOMIICHHE C
MPONYKIMEN CHUJIMKATHOM IPOMBINIUIEHHOCTH, PEIICHHE JKCIEPUMEHTAIBHBIX
3a/1a4 110 TeMe «BaxkHene HeMeTaJuIbl U UX COCIUHEHUSD).

MeTtasibl U X COCAUHEHUSA

OO01ast xapakTepUCTHKAa XUMHUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux TnonoxkeHus B llepmogmyeckor cucrtemMe xumudeckux daemeHTtoB J[. W.
MenpeneeBa u ctpoeHusi aToMoB. CTpoeHHE MeTauioB. Merayundeckas CBsi3b U
METaJUIMYecKasi  KpUCTaUIMYecKass  pemerka.  DJIEKTPOXMMHUYECKHM  psl
HaMpsHKeHUH MeTawioB. du3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CrocoObl TONy4eHUs: MeTayioB. [loHATHE O KOpPPO3UM METAIJIOB, OCHOBHBIE
CcrocoObl 3auMThl UX OT Kopposud. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) U UX MPUMEHEHHE B OBITY U MIPOMBIIIJIEHHOCTH.

[Ilenounsie mMeTamel: nonoxeHue B [lepuoanyeckon cucremMe XMMHUUYECKHUX
anemenToB /. 1. MenzaeneeBa, cTpoeHUE UX aTOMOB, HAaXOXKJICHUE B IPUPOJE.
duznyeckre U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kanus). OKCUIbl U
TUAPOKCUABl HATpusi W Kanus. [IpumMeHeHHne IIeNoYHBIX METAUIOB U HX
COCIMHEHUM.

[Ilenoyno3eMenpHbIE META/UIBI MAarHUM W KaJdbLUHM: TIOJOXKEHUE B
ITepuomnueckont cucreMe xumuueckux sneMeHToB Jl. M. MenneneeBa, crpoeHue
MX aTOMOB, HaXOKJICHHE B Tpupoe. Pu3ndyeckre 1 XMMUYECKHE CBOMCTBA MarHus
U Kanpuusa. Baxseilmmne coenuHEHWs Kaiabuus (OKCUZ, TUAPOKCHI, COJIH).
XKécTkocThb BOJBI M CIOCOOBI €€ yCTpaHEHHUS.

AmoMuHMIL: ostokeHue B [leproauyeckoil cuctemMe XUMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpoeHHE aTtoma, HaxXOXAeHWE B mnpupoae. dPusumueckue u



XUMHYECKHE CBOICTBa amOMUHUA. AMPOTEpHBIE CBOMCTBA OKCHUIA U THAPOKCUAA
AITFOMUHUS.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
N. MeHneneeBa, CTpOECHHE aToMa, HaXOXAeHuWe B mnpupoae. dusznueckue u
XUMHUYECKHE CBOMCTBA xene3a. OKCcU b, THAPOKCHIBI U comu xkenesa (1) u sxenesa
(1), ux cocraB, CBOMCTBA U MOJydCHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C oOpa3llaMy METAJIOB U CIUIaBOB, HMX (PU3UYECKUMHU
CBOMCTBaMH, H3yUYECHHE PE3yJbTATOB  KOPPO3UHM  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJICUCTBUSL OKCHJIA
KaJIbIUSg W HATpHUsl C BOJOM (BO3MOYKHO HCIIOJIB30BAHUE BHJIEOMATEPHAIIOB),
WCCIICIOBAHUE CBOMCTB KECTKOW BOJBI, IPOLIECCAa TOPEHUA XKeJe3a B KUCIOPOJE
(BO3MOXKHO  HCIIOJIb30BaHHWE  BUIECOMATEpHUAJIOB), MNPHU3HAKOB  MPOTEKaHUS
KAUECTBEHHBIX PEaKIMil Ha MOHBI: MarHus, KaJblUs, AJIFOMUHUS, IMHKA, JKEJIe3a
(1) u xeneza (1), mequ (11), HaOMrOIEHNE U OMMICAHUE MPOIECCOB OKPAIIUBAHUS
IUITAMEHU HWOHAMHU HaTpusl, Kaldusl W Kaiublusad (BO3MOXKHO UCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB T'MAPOKCHUIA ATTFOMUHUS
Y TUIPOKCH/IA IMHKA, PEIIEHUE SKCIIEPUMEHTAIIBHBIX 3aa4 110 TeMe «BakHenmue
METaJUIbl U UX COCTUHEHUS.

XHMHUS M OKpPY:KaoUias cpeaa

BemecTtBa m marepuansl B IMOBCEAHEBHOW »XKU3HM YeJoBeKa. besomacHoe
UCIIOJIb30BaHUE BEILECTB M XMMHUYECKUX peakuui B ObiTy. IlepBas momoins npu
XUMHUYECKUX OKOTaX U OTPABICHUSX.

XUMHUYECKOE 3arpsi3HEHUE OKpY’Karolled cpefbl (mpedenbHas J0mycTUMas
KOHIIEHTpalus BemiecTs, nainee — [1/1K). Ponb xumMuu B penieHun SK0JIOrHYeCKUX
npooeMm.

Xumuueckuii IKCnepumenm:

u3ydyeHrue o0pasloB MaTepuaioB (CTEKJIO, CIUIABbl METAJIOB, MOJIMMEpPHBIE
MaTepHabl).

Mexcnpeomemmnoie ceasu

Peanuzanus MeXIpeAMETHBIX CBSI3€M MpU HM3y4YEeHUHM XMMHHM B 9 Kiacce
OCYILIECTBIISIETCSl 4epe3 HCIOJb30BaHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX
NOHATUH, TAK W TOHITHM, SIBISIOIUXCS CUCTEMHBIMU ISl OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'O LINKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIe MOHSTHUS: HAy4YHBIM (DAaKT, TUIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KilaccupuKauusi, NEepUOAUYHOCTb, HAOIIOEHHE,
DKCIIEPUMEHT, MOJEIIMPOBAHUE, HW3MEPEHHE, MOJENb, SBJIEHUE, IaPHUKOBBIN
3¢ (DEKT, TEXHOIOTHS, MAaTEPHUATTBI.



@usuka: Marepus, aroM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHI,
M30TOIBI, PAaJUOAKTHUBHOCTb, MOJIEKYJIA, JJIEKTPUYECKHU 3apsj, HPOBOJIHHKHU,
HOJYIIPOBOJHUKHU, JUAJIEKTPUKH, (OTORJIEMEHT, BEIIECTBO, TeNo, O0BEM,
arperaTHOe COCTOSIHUE BELIECTBA, I'a3, PACTBOP, PACTBOPUMOCTh, KPUCTAJUINYECKAs]
pemérka, CruiaBbl, (PU3MUYECKHE BEIMYUHBI, €IWHULBI U3MEPEHUS, KOCMUYECKOE
IIPOCTPAHCTBO, IIAHETHI, 3BE311b1, COHIIE.

buonorust: ¢ortocuntes, npixanue, Oumocdepa, dKOCUCTEMa, MUHEpPAIbHBIC
y10OpeHus, MUKPOAJIEMEHThI, MAKPO3JIEMEHTHI, INTATEIbHbBIE BEIIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MUHEpaTbl, TOPHbIE MOPOJIBL,
II0JIE3HBIE HCKOIIAEMBIE, TOILUINBO, BOAHBIC PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHHUS IMPOTPaMMbl OCHOBHOTO  OOIIETO
oOpa3oBaHMsI JOCTUTAIOTCS B XOA€ OOydYeHHsS XHMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMH POCCUHCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMU B
oOlIecCTBEe MpaBUJIaMU M HOPMaMHU IMOBEJEHUS M CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOY4YarOUIUXCS
PYKOBOJICTBOBaTbCS ~CHUCTEMOM TMO3UTHBHBIX ILIEHHOCTHBIX OPUEHTAUUN W
pacIlMpEeHne OIbITa AESTEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIICHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
M HAy4YHOMY HACJEIWI0, MOHUMAaHMS 3HAUYCHUS XUMHUUYECKON HAayKh B IKU3HU
COBPEMEHHOT0 OOIIECTBa, CIOCOOHOCTU BIIAJIETh JOCTOBEpPHOU HH(pOpMaIMeil o
MEPENOBbIX JOCTUXKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpA U OOIIIECTBA;

2) TPAKIAHCKOTO BOCTIMTAHHUS:

MPEACTABICHUS. O COLMAIBHBIX HOPMax M NpaBUJIaX MEKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHOW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4eOHO-MCCIEAOBATENIbCKOM, TBOPYECKOW U JPYTUX  BHUJAX
JEATEeIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOW COBMECTHOM JEATEIHbHOCTH TMpPU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHUYECKHUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX TPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecce OTOW y4yeOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEACHUE W TIOCTYIIKM CBOMX TOBAPHUILEH C TMO3ULUU
HPABCTBEHHBIX U MPABOBLIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUI MOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHYECKUE TPEJICTABICHUS O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsI HAYKH U COCTABIISIOIIUE
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHOW KapTHHBI MHUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSl TMPUPOJIBI, B3aMMOCBS3SIX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHUBBI, HAMPABJICHHBIC HA MOJYYEHHUE HOBBIX 3HAHUN IO
XUMHH, HEOOXOJHMMBIC IS OOBSICHCHHS HAOJI0IaeMbIX IPOIECCOB M SIBJICHUM,
MO3HaBaTENbHON, MHGOPMAIIMOHHOW M YUTATEIbCKOW KYJIBTYpPhI, B TOM YHCJIC
HaBBIKOB CaMOCTOSITEJIbHOM paboThl € Yy4eOHBIMM TEKCTAMH, CIPABOYHOMU
JUTEPATYPOM, JIOCTYNMHBIMA TEXHUYECKHUMH CPEACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTUH;



UHTEpeC K OOYUYEHHIO U TMO3HAHHIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTP K  CcamMO0OOpa30BaHUIO, MPOCKTHOW W  HCCIIEJOBATEIbCKOM
JIEATEIIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPABICHHOCTU W YPOBHSI OOy4YEHHS B
JaJIbHEHIIIEM;

4) hopMHUPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTH HW3HU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY
3I0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHHWE MOCIEACTBUU M
HEMPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHHS aIKOTOJIsI, HAPKOTUKOB, KypEeHUs),
HEOOXOAMMOCTU COOJNIOJIEHUsT TpaBui O€30MaCHOCTH MpU OOpalleHUuH C
XUMUYECKUMU BEILIECTBAMHU B OBITY U PEAIbHON KU3HU;

5) TpyA0BOT0 BOCIIUTAHUSI:

MHTEpEC K MPAKTUUYECKOMY U3YUYEHHUIO podecchii U TpyJa pa3IuyHoro poja,
YBaXKEHHUE K TPYLy M pE3yibTaTaM TPYIAOBOH JEATEIBHOCTH, B TOM YHUCJIE Ha
OCHOBE TMPUMEHEHUs TMPEAMETHBIX 3HAHUW 10 XUMHUH, OCO3HAHHBIA BBHIOOD
WHJMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsI ¢ yUETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEMN,
yCcrenHon npodeccuoHaabHON IeITENbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCUOHANIBHOU CPEJIE;

6) 3K0JI0rNYeCcKOTro BOCIIMTAHUS

HKOJIOTUYECKU LEJIECO00pa3HOE OTHOIIEHHE K MPUPOJAE KaK HCTOUHHKY
KU3HHU Ha 3emiie, OCHOBE €€ CyIIEeCTBOBAaHMS, NOHMMAaHUE [IEHHOCTU 3/I0POBOIO U
O6e3omacHOoro oOpas3a >KM3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢uznyecKoMy M TICUXMYECKOMY 3/I0pPOBbIO, OCO3HAHHE IIEHHOCTH COOJIOICHMUS
mpaBui1 0€30MaCHOTO MOBEJEHUS MTPH padOTe C BEIIECTBAMH, a TAK)KE B CUTYaIIUSX,
YTPOXKAIOIINX 3I0POBbIO U )KU3HU JIOJEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, MOJydYaeMble MPU U3YYECHUH XUMUH, IJIS
pELICHUS 3a/1a4, CBS3aHHBIX C OKPYKAIOIIEH MPUPOJIHOU CPEIOH, ISl MIOBBILIEHHUS
YPOBHSI  DKOJIOTUYECKOW  KYJbTYphl, OCO3HaHUS TJ00albHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTeW UX PEIICHHS MOCPEICTBOM METOJO0B XUMUHU,
HKOJIOTUYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHMKATUBHOW U COIIMAJIBHOMN TTPAKTHKE.

METANIPEJMETHBIE PE3YJIBTATDI

B coctaBe MeTanpeAMETHBIX pe3yJbTaTOB BBIACISAIOT 3HAUYUMBIC JJIA
dbopMupOBaHUS MHUPOBO33PEHUSI OOIIEHAyYHbIE TIOHATUS (3aKOH, TEOpus,
MIPUHIINI, TUTIOTE3a, (aKT, CUCTEMA, MPOIECC, IKCIIEPUMEHT U JIPYToe.), KOTOphIe
WCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYCOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (OPMUPOBATH MPEICTABICHUE O IICJIOCTHOM
HAyYHOW KapTHUHE MHPA, U YHUBEpCAJIbHbIC YUeOHbIE NEUCTBUS (ITI03HABATEIIbHBIC,
KOMMYHUKATHUBHBIE, DPETYJISTHUBHBIE), KOTOpble oOOecneunBaroT (OpMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYUIECTBJICHUIO Yy4eOHOM
JEATEIIbHOCTH.



Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA

ba3oBble jornueckue aeiicTBUA:

YMEHUSL HCHOJB30BATh MHPHUEMBI JIOTUYECKOTO MBIIIJIEHUS MHPU OCBOECHUHU
3HAHWI: PACKphIBaTh CMBICI XMMHUYECKHX TMOHATUN (BBIACHATh UX XapaKTepHbIE
MPU3HAKHN, YCTaHABJIMBATh B3aMMOCBSI3b C JIPYTUMU TOHSTHSIMH), UCIIOJIb30BAThH
MOHSTUS JJI1 OOBSICHEHUS OTJCNbHBIX (PaKTOB U SIBJICHUM, BHIOMPATh OCHOBAHUS U
KPUTEpUU ISl KJIacCU(UKALUKA XUMUYECKUX BEHIECTB W XUMHUYECKUX PEaKIIHi,
yCTaHaBJIMBATh MPUYMHHO-CIICJCTBEHHBIE CBA3U MEXKIY OOBEKTaMH H3yUEHHS,
CTPOUTH JIOTUYECKHE pacCykAeHUs (MHAYKTUBHBIC, ACIYKTUBHbIC, 10 aHAJIOTUN),
JI€TIaTh BBIBOJIBI U 3AKIIOYCHHS;

YyMEHUE MPUMEHATh B INIPOLlECCE IO3HAHUA NOHATHS (IIPEIMETHBIE U
MeTaIpeIMETHBIE), CHMBOJIMYECKUE (3HAKOBBIE) MOJIETH, UCIIOJIb3yEMbIE B XMMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICIIbHbBIE TIPE/ICTABIICHUS —
XUMUYECKUN 3HAK (CHUMBOJI 3JIEMEHTAa), XUMHUYecKas QopMyla U ypaBHEHHUE
XUMUYECKON PEAKIUU — NPU PEUICHUH Y4eOHO-TI03HABATENbHBIX 33Ja4, C YYETOM
TUX MOJEIBHBIX MPEICTABICHUN BBISBISTH U XapaKT€PU30BATH CYIIECTBEHHbIE
MPU3HAKU W3yYaeMbIX OOBEKTOB — XUMUYECKHUX BEIIECTB U XMMUYECKUX PEaKLUM,
BBISBJIATH  OOIIME  3aKOHOMEPHOCTH, NPUYUHHO-CJIEICTBEHHbIE CBSI3U U
IIPOTUBOPEYHS B U3YHYAEMBIX IIPOLECCAX U SIBICHUSIX.

Bba3oBble uccienoBarebcKme 1eiiCTBUSL:

YMEHUE HCIOIb30BaTh MOCTABJIECHHBIE BOIPOCHI B KayeCTBE HMHCTPYMEHTA
MO3HAHUSA, a TaKKe B KAayeCTBE OCHOBBI i (POPMUPOBAHUS THIIOTE3BI TIO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

npuoOpeTeHre OmbiTa MO IUIAHUPOBAHUIO, OPraHU3allMM U TPOBEACHUIO
YUYEHMUYECKUX JKCIIEPUMEHTOB, YyMEHUE HaOloJaTh 3a XOJOM IIpoliecca,
CaMOCTOATEILHO MPOTHO3UPOBATh €0 Pe3yJibTar, POpMyIHpPOBaTH 000OIIEHUS U
BBIBOJIBI 10 PE3YyJIbTaTaM IIPOBENEHHOIO OMNBITA, UCCIECIOBAHUS, COCTABIIATh OTUET
O MpOJIeTIaHHOM padoTe.

Pabora ¢ unpopmaumeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W HWHTEPHPETUPOBATH HH(POPMALIUIO
pa3NUYHBIX BUJIOB U (HOPM MPEICTABICHUS, OJIYYaEMYIO U3 Pa3HbIX HCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT JIUTEpaTypa XUMHUYECKOTO COJIEpKaHUs, CIPaBOYHBIE
nocobust, pecypcbl MHTepHeTa), KPUTHMYECKH OLIEHWBAaTh MPOTHUBOPEUYMUBYIO U
HEJIOCTOBEPHYIO MH(POPMAITHIO;

yMEHUE TPUMEHATh Pa3ju4Hble METOJbl M 3aMpOChl NMPU MOUCKE U OTOOpE
uH(OpPMAIIMU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX JJisi BBIMOJTHEHUS
y4eOHBIX U MO3HABATENBHBIX 33/1a4 ONpPEEIEHHOTO TUIIA, TPUOOPETEHHUE OIbITA B
0o0JaCTH  WCTOJB30BaHUS  MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIaJIEHUE KYJIbTYpOH aKTUBHOTO MCIOJIb30BAHUS PA3IMYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOATENILHO BHIOMPATh ONTUMAIBHYIO (DOpMY MpeAcTaBieHus] HHPOpMALIUU U



WUTIOCTPUPOBATh pEIIaeMble 3aJa4ll HECIOXXHBIMH CXEMaMH, JHarpaMMaMu,
npyrumu popmamu rpaduku ¥ UX KOMOWHAIUSIMU;

YMEHHE HCIIOJIb30BaTh M AaHANM3UPOBAaTh B Tpolecce Yy4yeOHOHl u
HCCJIEIOBATENHCKON JEATEIPHOCTH HUH(MOPMAIMIO O BIUSHUU MPOMBIIICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTa Ha COCTOSIHHE OKpYKAIoIIeH NpupoaHOon
Cpelbl.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJbHbIE YueOHbIe el CTBUS:

yMEHHUsI 3ajJlaBaTh BOIPOCHI (B XOJe Jauajgora W (WJIM) JIUCKYCCHH) TIO
CYLIECTBY  OOCyXJaemMol  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHUS
OTHOCHUTEJIHHO BBITTOJIHEHUS MPE/TI0KEHHOM 3a1a4H;

YMEHHSI ~ TPEACTaBIATh  TMOJYYCHHBIC  PE3yNbTaThl  MO3HABATEIBHOM
NEATEIbHOCTH B YCTHBIX M TMCHBMEHHBIX TEKCTax; JellaTh MPE3CHTAIUI0
pe3yIbTaTOB BBHIMIOJHEHUS] XMMHUYECKOTO JKCIIEpUMEHTa (J1a0OpaTOPHOTO OIIbITA,
71a00paTOpHOI pabOTHI 110 UCCIEAOBAHUIO CBOMCTB BEIIECTB, yYEOHOIO IIPOEKTA);

YMEHHsSI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM
MO3HABATEIIbHOM M HWCCIIEJIOBATENBCKON  MEATENBHOCTH  MPH  PEIICHUHU
BO3HUKAIOIIUX TPOOJIEeM Ha OCHOBE yu€Ta OOIIMX WHTEPECOB M COTJIACOBAHUS
no3unui (00CykaeHusi, OOMEH MHEHUSIMH, «MO3TOBBIC IITYPMbI», KOOPAUHAIIUS
COBMECTHBIX JCHCTBUHM, OINpeJeTeHHe KPUTEPUEB II0 OILEHKE KayecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHE).

PerynsiTuBHbIE YHHBeEpPCAJbHbIE YUeOHbIE NeCTBUS:

YMEHUE CaMOCTOSITENIbHO OMPENEsaTh IENH JeATeNbHOCTH, TUIAaHUPOBATH,
OCYIIECTBIISATh, KOHTPOJUPOBATh M TMPU HEOOXOIMMOCTH KOPPEKTHUPOBATH CBOIO
NesTeTbHOCTh, BRIOUpaTh Hanbosee 3dheKTUBHBIE CIIOCOOBI pelleHNs YIeOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITENIbHO COCTaBJISATh WU KOPPEKTUPOBATH
MPEUVIOKEHHBIA AJITOPUTM  JIEVCTBUM TPHU BBINOJHEHUM 33JaHUM C Y4YETOM
MOJIYYCHHUS] HOBBIX 3HAHUU 00 M3Yy4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIIUSX,
OIICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON II€TH, YMEHHE
UCTIONIb30BaTh M AaHATTM3UPOBATH KOHTEKCTHI, IPE/IaracMbie B yCIOBUH 3aaHUA.

IMPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepasbHON pabodeil mporpaMMoH,
BBIJICJISIFOT: OCBOCHHBIC OOYYAIOIIMMUCS HAy4YHBIC 3HAHUS, YMEHUS U CIIOCOOBI
neucTBul, crnenuduueckue A TpeAMETHONM o0nactu  «XUMHS», BUIBI
JEATENIbHOCTH TIO0  TIOAYYEHWI0 HOBOTO 3HAHMS, €ro HWHTEPIpETaIlHH,
peo0pa30BaHUIO U PUMEHEHUIO B PA3JTMYHBIX YICOHBIX M HOBBIX CUTYAIIHSX.

K xonIy oOyuenus B 8 kjacce mpeMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

e PAaCKphIBaTh CMBICI OCHOBHBIX XMMHUYECKUX ITOHSATHN: aTOM, MOJICKYJa,

XUMHYECKHIA DJIEMEHT, TMPOCTOE BEIIECTBO, CIOKHOE BEIECTBO, CMEChH
(ogHOpOIHAS ¥ HEOAHOPOAHASI), BAJICHTHOCTb, OTHOCUTENIbHASL aTOMHAs U



MOJIEKYJIIpHAsi Macca, KOJMYECTBO BEILECTBA, MOJIb, MOJIApHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COEIMHEHUH, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMHUYECKasl peakius, KiacCU(pUKaIUs peakuui: peakuuu
COCIMHEHUSA, PEaKIMU PAa3JIoKEHUs, PEAKIUU 3aMEIICHUs, pPEaKIUuu
oOMeHa, 9K30- ¥ SHAOTEPMHUUYECKUE PEaKINH, TeTIOBON 3((HEKT peakiiuH,
AIpO aTOMa, JJIEKTPOHHBIA CIOM aroma, aToOMHas OpOUTallb, PaaUyC
aToMa, XUMHUYECKas CBS3b, MOJSPHASA U HEMOJSIpHAs KOBAJICHTHAS CBSA3b,
WOHHAs CBSA3b, MOH, KATUOH, aHUOH, PACTBOpP, MAaccoBas N0Jsl BEIECTBA
(MponeHTHAsE KOHLIEHTpAIusi) B PaCTBOPE;

WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHWMHYECKHX MOHATHA H
MPUMEHSITh 3TU TTOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIIOJIb30BAaTh XUMHUYECKYIO CHMBOJIMKY JUII COCTaBJICHUS (HOPMYT
BEILIECTB U YPABHEHUI XUMHUYECKUX PEAKIIHII;

ONpPENENATh BAJIEGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENEHb  OKWUCIEHUS  BJEMEHTOB B  OWHApHBIX  COEAUHEHUSX,
NPUHAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KIIACCy COEIWHEHUN IO
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAaJIGHTHAas W HOHHAas) B
HEOPTraHUYECKUX COCUHEHUSX;

packpeiBath cmbichn [lepuogmueckoro 3akona [[. WM. Menneneena:
JEMOHCTPUPOBATh IMOHUMAHUE [EPUOJANYECKON 3aBHCHUMOCTH CBOMCTB
XUMHUYECKUX AJIEMEHTOB OT HMX IOJIokeHUs B lleprogmueckoil cucreme,
3aKOHOB COXPAHEHMsI MacChl BEIECTB, IOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YYEHUs, 3aKOHa ABOTapo;

OMHUCHIBATh M XapakTepu3oBaTh TabmuuHyo dopmy Ilepuoanueckoit
CUCTEMBbl XMMHUYECKHX OJJIEMEHTOB: pa3jinyaTh TMOHITHS «TJaBHas
noarpymnmna (A-rpymnmna)» u «mobounas noarpynmna (b-rpymnma)y, manbie u
OosbllINe TEpPUOAbl, COOTHOCHUTH OOO3HAYEHMs, KOTOpbIE HMEIOTCS B
tabmune «llepuoauueckass cucteMa XumMudeckux odyemeHtoB [[. U.
MenzeneeBay C YHUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHUSI aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sA1pa, 00Ilee YUCIIO 3JIEKTPOHOB
Y PACIPEIEIICHUE X N0 SJEKTPOHHBIM CJIOSIM);

KJIACCU(PUIIMPOBATH XUMHUYECKHUE SJIEMEHTHI, HEOPTaHWYECKUE BELIECTBA,
XUMUYECKUE peakuuu (10 YMCIy U COCTaBy YYAaCTBYIOUIUX B pPEaKIUU
BEILECTB, MO TEIIOBOMY 3D PeKTy);

XapaKTepu30BaTh (OMHUCHIBATh) OOIIME XHUMHUYECKHE CBOWMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEP KA OMUCAHUE TPUMEPAMU MOJEKYISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKIINN;

MPOTHO3MPOBATh CBOWMCTBA BEILIECTB B 3aBUCUMOCTH OT MX Kau€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TMPEBpPALIECHUN B
Pa3JIMYHBIX YCIOBUSIX;



BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISPHYIO W  MOJIIPHYIO MAacChl
BCIIIECTB, MACCOBYIO [IOJIF0 XHMHYECKOTO »dJIEMEHTa 10 GopmyIie
COCIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MTPOBOIUTEH PACUETHI
M0 YPaBHEHHUIO XUMUYECKON PEeaKinu;

MPUMEHSTH OCHOBHBIE OINEpAllMU MBICIUTEIIbHON JEATEIbHOCTH — aHAJIHU3
U CUHTE3, CpaBHEHHE, 00OOIICHHE, CHCTeMATH3aIlrio, KJIACCH(PUKAIIHIO,
BBISIBJICHUE TPUYUHHO--CIICJCTBEHHBIX CBS3€H — I M3y4YEHUS CBOMCTB
BEIIECTB M XHUMHUYECKUX PpEaKIMil, EeCTECTBEHHO-HAyYHbIE METOJbI
NO3HAHUA — HAONIOJICHHE, W3MEpPEHUEe, MOJECIHPOBAHUE, SKCIEPUMEHT
(peaJIbHBIN U MBICIICHHBIN );

CIENOBAaTh  IIpaBWUJaM  MOJIb30BaHUS ~ XUMHUYECKOW  MOCYAOM |
7a00paTOpHBIM  O0OpYJIOBaHMEM, a TakXKe IpaBWiaM OOpallleHHus ¢
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSMHU [0 BBIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYEHUIO U COOMpPAHUIO
razoo0pa3HbIX BEIIECTB (BOJAOpPOAA M KHUCJIOPOJA), MNPUTOTOBJICHUIO
pPacTBOPOB C OMNPEIEIEHHON MACCOBOM JIOJIE PACTBOPEHHOTO BEILIECTBA,
IUIAHUPOBATh W TPOBOAUTH  XHUMHYECKHE  IKCIIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB MIEIOYEH U KUCIOT C MOMOIIbI0 MHIUKATOPOB
(;makmyc, henondTanent, METUIIOPAHXK U APYTHE).

K xoHIy 00yueHus B 9 Kjacce npeMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTpaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBIC OCHOBHBIX XHWMHUYECKUX TMOHSATHUNA: XWMHUYECKUM
JJIIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, aHUOH, MPOCTOE BELIECTBO,
CJIIOKHO€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIECHb
OKHUCJICHUS, XUMUYECKasl peakiusi, XUMUYeCcKas CBs3b, TEIJIOBOU 3PdeKT
peakuu, MOJib, MOJSPHBIA  00BEM,  pAacTBOp,  AJIEKTPOJIUTHI,
HEAJIEKTPOJUTHI, 3JIEKTPOJIMTHYECKAS JUCCOLMALNS, PEAKIHH HOHHOIO
oOMeHa, KaTaiu3aTop, XHWMHUYECKOE€ paBHOBecue, oOOpaTUMble U
HEOOpaTUMbIE pEaKLMH, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIUH,
OKHCIIUTENIb,  BOCCTAHOBHUTENb,  OKHCIEHHE W  BOCCTaHOBJICHHUE,
ajuioTponusi, aMm(pOTEepHOCTh, XUMHUYECKasi CBSI3b (KOBaJCHTHAs, MOHHAs,
METaJUINYecKasi), KpHUCTAUIMYECKass pEIIETKa, KOPpO3Us METAILIOB,
CIUIaBbl, CKOPOCTb XUMHYECKOM pEaKIUH, MpEIeNbHO JOIyCTUMAs
koHueHTpaus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHMYECKHX TMOHATHA H
MPUMEHSITH 3TU NOHSATHUS MPU ONMKUCAHUU BEIIECTB U UX MPEBPAILICHUI;
UCIOJIb30BaTh XHUMHMUYECKYI0 CHUMBOJIMKY [UIsl COCTaBieHHS (GopMyll
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

ONpEIENATh BaJJIEHTHOCTh U CTETIEHb OKUCIICHHS] XUMHUYECKUX 3JIEMEHTOB B
COCIMHEHUAX PA3IUYHOLO COCTaBa, IPUHAIJIEKHOCTh BEIIECTB K
ONpeneNnEéHHOMY KIIACcCy COEIUMHEHH Mo QopmyiaMm, BUJ XUMHYECKON



CBs3U (KOBaJEHTHAs, WOHHAs, METaUIM4YecKas) B HEOPraHUYECKUX
COCIMHCHUSX, 3apsii MOHA M0 XUMUYECKON (opMylie, XapaKTep Cpeabl B
BOJIHBIX PACTBOPAaX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKH KOHKPETHOI'O BEILIECTBA;

packpsiBath cMmbica Ilepuommueckoro 3akona J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAaHUE: OIUCHIBAaTh U XapaKTepHU30BaATh
tabnmuunyio (opmy [leproamdeckoil CHCTEMBl XMMHYECKUX SJIEMEHTOB:
pa3Iuyath MOHSTHS «rJaBHas mnoarpynmna (A-Tpynma)» H «moOodyHas
noarpynmna (b-rpynma)», maneie u OOJBIIME IEPUOJBI, COOTHOCHUTH
0003Ha4YeHUsI, KOTOpPhIE MMEIOTCS B IEPUOJUYECKOM Tabnuie, ¢
YUCJIOBBIMU  XapaKTePUCTHKAMH  CTPOCHHMS  aTOMOB  XUMHUYECKHUX
AJIEMEHTOB (COCTaB W 3apsj sjapa, OOIIee YHUCIO DJJIEKTPOHOB U
pacmpenieieHde HMX T0 JJICKTPOHHBIM  CJI0SIM), OOBSICHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB AJIEMEHTOB M UX COCIAMHEHHU B
npejenax MajblX NEPUOJIOB U TJIaBHBIX MOATPYMI C YUYETOM CTPOEHUS UX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMHUUYECKUE SJIEMEHTHI, HECOPraHUYECKUE BEIECTBA,
XUMHUYECKHE peakiuu (M0 YHUCIy M COCTaBY Y4YacTBYIOIIUX B PeaKIuu
BEIIIECTB, MO TEIIOBOMY 3P (DEKTy, MO0 M3MEHECHHIO CTEIICHEH OKHCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOILIME U CHEIU(DUUECKHE XUMHYECKUE
CBOMCTBA MPOCTBIX M CJOXXHBIX BEIIECTB, IOJATBEPXKIas OINMCAHUE
MpUMEpPaMU MOJIEKYJISIPHBIX W HOHHBIX ypaBHEHUHM COOTBETCTBYIOIIUX
XAMWYECKUX PEAKIIHIM;

COCTaBJISAITh YPAaBHEHUS DJIEKTPOIUTHYECKOW JTUCCOLMAIIMU  KHUCIOT,
LIET0YEH U COJIEH, TTOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKINN NOHHOTO
oOMeHa, ypaBHEHMs pEakIuii, MOATBEPKIAIOIINX CYIICCTBOBAHUE
IF€HETUYECKOM CBSI3U MEXKY BEIIECTBAMHU PA3JIMYHBIX KJIACCOB;
pacKkpbIBaTh CYIIHOCTh OKHUCIIMTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKIIUi
MOCPEACTBOM COCTABJICHHUSI DJICKTPOHHOTO OajlaHCca 3TUX PEaKInii;
MPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOKHOCTH MPOTEKAHUS XUMHYECKUX TMPEBpaAIlICHUN B Ppa3IdYHbIX
YCJIOBUSIX;

BBIYUCIISITH OTHOCUTEJBHYIO MOJICKYJISIPHYIO W MOJISIPHYIO MacChl
BEIIIECTB, MACCOBYIO JIOJII0O XHMHUYECKOTO »JJieMeHTa 1o dopmylie
COEIMHEHUS, MAaCCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEAKIUU;

cOONIOaTh  MpaBUja  TOJH30BAHUS  XMMHUYECKOW  TMOCYyIOW U
Ja00paTOpHBIM  O0OPYJIOBaHMEM, a TaKXe ImpaBujia oOpalieHust ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMH TI0 BBITOJHEHUIO



7a00paTOPHBIX XUMUYECKUX OIBITOB TIO0 TMOJYYEHUIO W COOMPAHHIO
ra3000pa3HbBIX BEMIECTB (AMMHAaKa U yTIICKUCIIOTO Ta3a);

MPOBOJUTh  PEAKIMH, TOATBEPKIAIONIME  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACcO3HABATH OIMBITHBIM MYTEM XJIOPHI-, OPOMUI-,
uoaua-, kKapOoHat-, ¢ocdar-, cwiIMKar-, cyiabdar-, THIPOKCHUI-HOHBI,
KaTHOHBI aMMOHUS ¥ HMOHBI W3YYEHHBIX METAJIOB, MPUCYTCTBYIOIINE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

PUMEHSATH OCHOBHBIE OTEPAIlMN MBICTUTECILHON NEATEIPHOCTH — aHAIN3
U CHHTE3, CpaBHEHHE, OO0O0OIIeHNe, CHUCTEeMATH3AINI0, BBHISBICHHE
MPUYUHHO-CJICICTBEHHBIX CBS3€H — /I W3YYCHUS CBONCTB BEIIECTB U
XUMUYECKUX PEaKIUid, €CTeCTBEHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIICPUMEHT (pEalnbHBIA H

MBICJICHHBIN ).

KaJ'IeHI[apHO'TeMaTI/I‘leCKOC IUIAaHUPOBAHUC 8 xIracc

Ne

Tema ypoka

BCET
(¢}

Kontp.p
-T

IIpakr.p
-T

[ara
MIPOBEICHU
e 1o
IUIaHY

[ara
MIPOBEACHU
€ 1o

bakty

Bugr,
dbopmbl
KOHTPOJI
S

[TepBoHavasibHBIE
XUMUYYECKHUE
TTOHSITHSL.

10

1(1)

IIpeamer xumuu.
BemecTsa

2(2)

[Ipespamenue
BemiecTB. Poib
XUMWH B JKU3HU
YeJI0BEKa

3(3)

IIpaxTrueckas
pabora Nel:
«IIpuémsl
oOparieHus ¢
1a00paTOPHBIM
000pyI0BaHUEM.

CTpOGHI/Ie IIJIaMCHI).

4(4)

[Tepnonnueckas
cucTemMa
XUMHYECKHUX
3JIEMEHTOB.
3Haku
XHUMHUYECKHUX
9JIEMCHTOB.

5(5)

XUMHUYECKHE
(bopMyIIBI.
OTHOCHTEILHBIE
aTOMHBIE U
MOJICKYJISIPHBIE




MaccChblI.

6(6)

PacuéTel o
XUMHUYECKOUN

dbopmyre.

7(7)

BanenTtHocTs.
Ornpenenenue
BaJICHTHOCTH T10
dbopmyiie B
OMHAPHBIX
COCJTMHCHMSIX.

8(8)

CocraBienue
XUMHYECKHUX HOpMYIT
10 BaJIEHTHOCTH.

9(9)

3akpernieHue
3HAHUU U YMEHHI
10 TeMe
«BBenenue.
[TepBoHauasibHBIE
XUMHUYECKUE
TIOHSTHS.

10(10

KontponbHas pabota
Ne 1 mo Teme
«BBenenue.
[TepBoHavasibHBIE
XHUMHYECKHE
TIOHSITHS.

ATOMEI
XUMHUYECKUXDIIEEHTO
B

1(11)

OCHOBHBIE CBEJICHUS
0 CTPOCHUU aToMa.

2(12)

Crpoenue
ANEKTPOHHBIX
o0oouex
aTOMOB
XUMHAYECKHX
JJICMEHTOB.

3(13)

[Tepuoanueckuit
3aKOH U
nepuonyecKast
CUCTEMA XUMHUYECKUX
anemeHToB JI.H.
Menneneena.

4(14)

Honnas cBs3b.

5(15)

KosanenTnas
HETOJIIPHAS
XUMHYECKast
CBSI3b.

6(16)

KosanenTnas
MOJISIpHAs
XUMHYECKast
CBSI3b.




7(17)

MeTtannmuueckas
XUMHUYCCKas

8(18)

O06001menue u
CHCTEMAaTH3aIus
3HAHUM O
XAMHYECKHAX
DJIEMEHTAX.

9(19)

KonrponsHas pabora
Ne2 1o TeMe «
ATOMBI XUMHYECKHX
9JIEMEHTOBY

IIpocTsle BemecTa

1(20)

HpOCTHe BCIIECTBA -
MCETAaJlJIbI.

2(21)

HpOCTLIe BCIICCTBA -
HEMCTAJIJIBI.

3(22)

KonnuectBa u
MousipHast macca
BEILIECTBA.

4(23)

MomnsipHblii 00bEM
rasoB. 3aKoH
ABorajzipo

5(24)

Pemenune 3amga4 ¢
HCIIOIb30BaHHEM
MOHSATHH
«KOJIMYECTBO
BEIIIECTBAY,
«MOJISIpHAsI Maccay,
«MOJISIPHBIA 00BEMY,
«4ucio ABoraapo».

6(25)

O06o06meHue u
CHCTEMAaTHU3aIHs
3HAHUH T10 TeMe
«IIpoctbie
BEIIECTBA.

7(26)

KoHnTponbHas
pabota Ne 3 o Teme
«IIpocteie
BEIIECTBA

CoenuHenus
XUMHNYCCKUX3JIEMCHT
OB.
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1(27)

CrerneHp
OKUCIJICHUA

2(28)

bunapusie

COCIMHEHUS
METaJUIOB U
HEMETAJUIOB

3(29)

Oxkcuabl. Kucnopos.
Jleryune




BOJIOPOJHBIC
COEIUHECHMUS.

4(30)

OcHoBaHus.

5(31)

Kucnotsr: cocras,
HOMEHKJIATypa.

6(32)

Comnu

7(33)

Kpucramnnueckue
PEIIETKH.

8(34)

YucTele BellecTBa U
CMECH.

9(35)

[IpakTuueckas
pabora No2 Ouuctka
3arpsiI3HEHHOMN
ITIOBAPEHHOM COJIN

10(36

MaccoBas u
00BEMHAS 10K
KOMIIOHEHTOB CMECHU
(pactBOpa).

11(37

Pemienue pacu€tabix
3a7a4 Ha
Hax0XJIeHHUE
MAacCOBOH U
00BEMHOI 10JIEH
CMECH.

12(38

[IpakTryeckas
pabora Ne3
IIpurorosnenue
pacTBopa ¢
ONpENEIEHHON
MacCOBOM J0JIen
pPacTBOPEHHOTO
BEIIECTBA.

13(39

O06o06meHue u
CHCTEMAaTH3aIUs
3HAHUH T10 TeMe
«CoennHeHus
XHUMHYECKHX
3JIEMEHTOB)

14(40

KonTponbnas pabota
Ne 4 1o Teme
«Coequnenns
XAMHYECKHAX
DJIEMEHTOBY

H3menenus,
MIPOUCXOSIINE C
BEIIIECTBAMH.

11

1(41)

XUMHUYECKHUE
pEaKUUH U YCITOBUS
HX ITPOTEKAHUSL.

2(42)

3aKOH COXpaHEHUS
MacChl BEIIECTB.




XUMHYECKHE
YpPaBHEHUS.

3(43)

Peaknuu
Pa3IoKEeHHUS.

4(44)

Peaknuu
COEINHEHNS

5(45)

Peaknuu
3aMeleHHUs.

6(46)

Peaxiuu oOMeHa.

7(47)

Tunsr
XUMHYECKUX PEaKIui
Ha IPUMEPE BOBL.

8(48)

Pemenune 3ama4d mo
XUMHYECKHM
YpaBHCHHSIM Ha
HaX0XKJIEHUE
KOJIMYECTBA MACCHI 1
00BEMa BEIECTBA.

9(49)

Pemenne 3amad mo
XAMHUYECKUM
YpaBHEHHUSM Ha
HaX0KIEHHE MACChI
WM 00bEMa
MIPOJYKTa peaKiuu
10 U3BECTHOI Macce
Wi 00bEMY
HCXOJJHOTO BEIIECTBA,
coJiepKaliero
TIPUMECH.

10(50

O06o06meHue u
CHCTEMAaTHU3aIHs
3HAHUH T10 TeMe
«3meHeHwus,
MIPOUCXOSAIINE C
BEIIESCTBAMU.

11(51

KonTponbnas pabota
Ne5 o Teme
«3MeHeHus,
MPOUCXOASIIUE C
BEILIECTBAMUY.

PactBopenue.
PactBopsl. CBoiicTBa
pacTBOpOB
JJIEKTPOJIUTOB.

18

1(52)

PactBopenue.
PactBopuMocCTh
BEIIECTB B BOJIE.

2(53)

DNeKTpoNuTHYECKast
IUCCOLHAIINSL.

3(54)

OCHOBHBIE
OJIOXKEHUS




TEOpUn
JJEKTPOJIUTUYECKON
JUCCOLUALUH.

4(55)

Jucconumarnus
KHUCJIIOT,
OCHOBaHH,
COJICii.

5(56)

HMounrie
ypaBHEHUS

6(57)

YnpaxxHeHus B
COCTaBJICHH MOHHBIX
YpaBHEHUM pEaKIUil..

7(58)

Kucnots B cBete
TEOPUH
BJIEKTPOIUTAYECKOMN
U CCOIUALIMY.

8(59)

OcHoBaHUS B

CBETE TEOpUHU
AICKTPOJIUTUYECKON
JIACCOITMAINH.

9(60)

OKCcHIbl

10(61

Conu B cBeTE TEOPUU
ANEKTPOITUTUIECKON
JMCCOILMALIUH.

11(62

IIpaxTrueckas
paborta Ne 4.
CBolicTBa KHCIOT,
OCHOBaHHM, OKCHJIOB
U COJIEH.

12(63

I'eneTnueckas CBsI3b
MEXKy KJlaccamu
HEOPraHUYECKUX
COCIUHEHMH.

13(64

OKHUCIIUTEIBHO -
BOCCTAaHOBUTEIILHBIE
peaxIuy.

14(65

YnpaxHeHus B
COCTaBJICHUH
OKHCIIUTEIBHO-
BOCCTaHOBHUTEIBHBIX
peaKkuuil.

15(66

CBOJMCTBA BEIIECTB
M3y4YEHHBIX KJIACCOB
B cBeTe OBP.

16(67

IIpaxTrueckas
paborta Ne 5.
I'enernyeckas cBs3b
MEXy Kiaccamu
HEOPraHUYECKUX




COCTUHEHUM.

17(68 | KonrponpHas padora | 1 1
Ne6 o teme
«PacTBOpeHue.
PactBopsl. CBolicTBa
pacTBOpoOB
AIEKTPOJIUTOB

Ka.ﬂe}mapno-TeMaaneckoe IJIAHUPOBAHHUE 110 XUMHUH

9 kiacce
(YMK I'abpuensina O.C.) — 68 yacos

No Tema ypok. Po Kos-Bo vacos JlaTta mpoBen
ypoka 110 IJIaH)
Bcero K.p  [Ip.p
1 XapaKkTepuCTUKA AIEMEHTA 110 €ro MOJO0KEHUIO B 1
MEePUONYECKON CHCTEME XUMHUYECKUX IJIEMEHTOB
J.N.M enpneneena.
2 CBoOMCTBa OKCHAOB, KUCIIOT, OCHOBAHMI U COJICH B 1
CBETE TEOPUHU IEKTPOJIUTUYECKON TUCCOLUALIUU U
MIPOLIECCOB OKUCIICHUS] — BOCCTAHOBJICHHSI.
3 AmpoTepHOCTb. AM(DOTEPHBIE OKCHUIBI U THIPOKCH/IBI 1
4 [Iepnonnueckuit 3akoH u [lepnoanueckas cucrema /1. 1
. MenneneeBa B CBeTE yUEHHsI O CTPOSHUH aToMa
5 XuMHUecKasi OpraHu3anus *KUBOH U HEKUBOM MPUPOIbI 1
6 Knaccuukanus XuMU4ecKux peakiuii o pa3iIndyHbIM 1
OCHOBAHUSM
7 [ToHATHE O CKOPOCTH XUMHUUYECKON peaKLuu 1
8 Karanuzatopsl 1
9 O06001eHre U cucTeMaTU3alus 3HaHUH| 110 TeMe 1
«BBenenue»
10 KonTtposnbHas padora Nel 1 1
1(11) [TonoxxeHue MeTaIoB B mepuoandeckoii cucreme J[.1. 1
MenpneneeBa. Meramndeckas KpUCTAIUIMYECKAs
peleTKa U MeTaJuIndecKast XUMUYecKast CBA3b.
2(12) Oo6mme ¢pusznyeckne cBoiicTBa MeTaIIoB. CIuTaBbl, UX 1
CBOWCTBA U 3HAYCHUE.
3(13) XUMUYECKUE CBOWCTBA METAIIIIOB KaK 1
BOCCTAHOBUTEJNIEH. DIEKTPOXUMHUUECKUHN P
HaNpsHKEHUH METAJJIOB U €0 MCMOJIb30BaHUE NS
XapaKTEePUCTHKH XMMUYECKHX CBOWCTB KOHKPETHBIX
METaJIJIOB.
4(14) Crioco0blI 1osyyeHre MeTaJuIOB: MUPO-, TUAPO- U 1




ANEKTPOMETAILTYPrHUsl.

5(15)

Pemenue PACUYCTHBIX 3a1a4 C TIOHATUEM MAaCCOBas1 OOJIA
BbIXO/Jld ITPOAYKTA

6(16)

Koppo3us Metaios u crnocoObl 60phObI C HEH.

7(17)

OO0r11as XapaKTepPUCTHKA MIETOYHBIX METAILIOB.
Mertainst B ipupoe. Obmue crmocoObl UX MOTyYSHUS.
Ctpoenue atoma. lllenounbie METAJIIOB — MPOCTHIC
BCIICCTBA, UX (1)I/ISI/I‘ICCKI/IC U XUMHWYECKHE CBOMCTBA.

8(18)

Baxkneiimune coenuHeHus MEI0YHBIX METaUIOB —
OKCHJIbI, THAPOKCHUJIBI, COH (XJIOPUIBI,
KapOOHaThI, CyJab(aThl, HUTPAThI), X CBOWCTBA U
npuMeHeHne B H/X. Kanuitaeie ynoopenusi.

9(19)

OO11ast xapaKTepUCTHKA JIEMEHTOB TJIaBHOM
noarpynns! Il rpynmnsl. CTpoeHue aToMoB.
[enoyHo3eMenbHbIE METAIIbI — IIPOCTHIE BEILECTBA,
uX (hu3nYecKre 1 XUMHUYECKHE CBOMCTBA.

10(20)

Baxneiimme coenHeHns

IIEI0YHO3EMEIIbHBIX METAJLIOB —

OKCHUJBI, TUAPOKCHUJIBL, COJIU (XJIOPHIBI,
KapOOHAThI, HUTPATHI, Cyib}aTel U GochaTsl) UX
CBOMCTBa M IPUMEHEHHE B HAPOIHOM XO3SIHCTBE.

11(21)

Amromunnii. Ctpoenue aroma, Gu3n4ecKue u
XMMHMUYECKHE CBOICTBA IIPOCTOT0 BEILECTBA.
CoenyHeHNs alIOMUHUS — OKCHUJT U TUIPOKCU, UX
amQoTepHblii XapakTep. BaxkHelie comu amoMUuHMSL.
[IppuMeHeHHne amOMHMHHMS U €r0 COJIEH.

12(22)

XKenezo. Crpoenue aroma, pu3nuecKue U XUMUYECKHE
CBOMCTBA ITPOCTOI0 BEIIECTBA.

13(23)

['eHeTHYECKHE pre Fe”" u Fe®" . KauectBenHnbie
peaxiyy Ha Fe" u Fe** ‘Baxueifmue comn xenesa.
3HayYeHHeE KeJIE3a, €ET0 COSTMHEHUH U CIIABOB B
IIPUPOJIE U HAPOJHOM XO3SMCTBE.

14(24)

O060061eHre MaTepuana 1o reme «MeTasuibiy.

15(25)

KonTtpouabHas pa6ora 2 o reme «MeTauib».

[EEN

1(26)

ITpakTuyeckas padora Ne 1 «OcyiecTBieHre HENOYKH
XUMHUYECKUX MPEBpAIICHUN»

2(27)

[TpakTrnyeckas padora Ne 2 «Ilomyuenue u cBoicTBa
COCIMHEHUI METALIOBY

3(28)

ITpakTuyeckas padora Ne 3 «Pemenue
AKCIIEPUMEHTAIBHBIX 33/1a4 110 PacIlO3HABAHUIO U
II0JIyYE€HUE BEIIECTBY

1(29)

OO6m1ast XxapakTepruCTUKa HEMETAIIIOB: TIOJIOKEHNE B
nepuoanueckoit cucreme .M. Menaeneesa,
0COOEHHOCTH CTPOEHHUS aTOMOB,
3IEKTPOOTPHUIIATENHHOCTh KaK Mepa
CHEMETALTUYHOCTHY, PSI/T AJIEKTPOOTPUIIATETHHOCTH.
Kpucrannnueckoe ctpoeHuE HEMETAIIOB — MPOCTHIX
BemecTB. PU3NYSCKUE CBOMCTBA HEMETAILIIOB.

2(30)

Amnotponus Kucnopoz. O30H.

3(31)

Bonma




4(32) Bomopon. TTonokenne B MEpUOIAIECKON CHCTEME 1
J.M. MenneneeBa. CTpoeHre aToMa U MOJIEKYJIBI.
dusnueckue U XUMUYECKHE CBOWCTBA BOAOPO/IA, €T0
MIOJTy4YCHHE U IPUMEHEHHE.

5(33) l"asnorensr. Ctpoenue aromoB. IIpocteie BemecTBa, ux | 1
¢usznvyeckue M XUMHUUECKMe CcBoicTBa. Kpartkue
CBEJIEHUs O XJIope, Opome, (hTope u HoJIe.

6(34) ["ayloreHoBOIOPOIHBIE KUCIIOTHI M UX COJIM (CBOMCTBA, 1
KayecT BEHHAs peakuus Ha XJIopuia-uoH). Ilpumenenue
raJIOTeHOB M UX COCIMHCHHUI B HAPOTHOM XO3SHCTBE.

7(35) Cepa. CtpoeHue aToma, aJlJIOTPOIIHSI, CBOWCTBA U 1
MPUMEHEHHE POMOUYECKOH Cephl.

8(36) Oxcunsl cepol (IV) 1 (VI), ux nomyyeHue, CBONCTBA U 1
IPUMEHCHHE

9(37) CepHas, cepHUCTas U CEPOBOJOPOAHAS KUCIOTHI U UX 1
COJIH.

10(38) Pemenue pacueTHbIX 33724 Ha U30BITOK U HEJIOCTATOK.

11(39) | Asor. CtpoeHue aToMa U MOJICKYJIbI, CBOMCTBA 1
MIPOCTOT'O BEIECTBA.

12(40) | AmMuak, CTpoeHHE, CBOICTBA, MOJIy4YCHHE U 1
MIPUMEHEHHE.

13(41) Coni aMMOHWSI, UX CBOWCTBA U IIPUMEHEHUE 1

14(42) | Oxcunst azota (1) u (1V). 1

15(43) A30THas KUCJIOTA, €€ CBOMCTBA U MPUMEHEHUE. 1

16(44) | Conu a30THOM KHUCIIOTHI. 1

17(45) | ®ocdop. Oxeun pochopa. OprodochopHast KKCIOTA U 1
ee COJIu.

18(46) | Pemenue pacyeTHBIX 33724 Ha BBIXOJI MPOJIYKTA 1
peakuuu.

19(47) | Yraepoa. AjoTpomus yriepoa. 1

20(48) | YrapHblit 1 yIIIEKUCIIbIN ra3sl. YTOdbHAsI KHCIOTA U €€ 1
COJIH

21(49) | Kpemuwuii. OKcH KpEMHHUSL. 1

22(50) | KpemuueBas kucnora. CHIHKATBI 1

23(51) O060061enue 3Hanui o Teme: «HemeTammsy. 1

24(52) | KonrtponbHast pabota 3 mo Teme «HemeTamiby. 1

1(53) IIpakTuueckas padora 4. «Pemenue 1
IKCIEPUMEHTAIBHBIX 32124 o TeMe «[loarpynna
kuciaopoaay». lipasuia Th.»

2(54) IIpakTuyeckas padora S. «Pemenue 1
IKCNEPUMEHTAJIbHBIX 32124 o TeMe «[loarpynnsI
aszora u yriaepomn». [Ipasuiaa Th.»

3(55) IIpakTunyeckas padora 6. «Ilosyuenune, cooupanue u 1

pacno3naBanme rasos. I[Ipasuiaa Th.»




XUMUA U OKpY’Karoas cpena

1(56) Hogsie MmaTepuansl U TexHOJIOTHU. BemiecTa u
MaTepHalIbl B TIOBCEAHEBHOM KU3HH YEIIOBEKA
2(57) Xumus 1 310poBbe. bezomacHoe ncnonbp30BaHue
BEIIECTB M XUMHUYECKUX PEAKIUH B OBITY.
3(58) [TepBast moMoIIb IPU XUMHYECKHUX 0XKOTaX M
OTpaBIICHUSIX.
4(59) OCHOBBI 3KOJIOTHYECKON TPaMOTHOCTH.
5(60) XUMHUECKOE 3arpsi3HEHUE OKPYKAIOIICH CpeIbl
(mpenenbHas JONYCTHUMAast KOHIICHTPALIUS BEIIECTB —
TIJIK).
6(61) PoJib XUMUH B pEHICHUH YKOJOTHUECKUX MTPOOIIEM.
7(62) [TpupogHbIe HCTOYHUKH YTICBOI0POIOB (YIOJb,
MPUPOIHBIN ra3, HeTh), MPOAYKTHI UX
1epepabOTKH, UX POJIb B OBITY M TPOMBIILICHHOCTH
8(63) XUMHUECKUI SKCIIEPUMEHT: H3yuyeHHE 00pa3IioB
MaTepuaioB (CTEKJIO, CIUIABbl METAJLIOB)
9(64) [lepuonuyeckas cucreMa XUMHYECKUX IIEMEHTOB.
3HavYeHUE MEPUOTUIECKOTO 3aKOHA.
10(65) OKHCIIUTENBHO — BOCCTAHOBUTEIBHBIE PEAKIUU.
11(66) | MouHble peakuuu.
67 - 68 | Pe3zepBHOE BpeMms.




