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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHUW K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepalnbHOl padodeil MnporpaMMbl
BOCIIUTAHUS U C YUETOM KOHLETIIMU MPENOJaBaHUs y4eOHOr0 mpeaMeTa « XUMUsDH)
B 00pa3zoBaTeNbHBIX opranm3aiusx Poccuiickoit deneparum.

[Iporpamma 1o XuMuu Na€T MpEJCTaBICHUE O MENsAX, OOIel cTpaTeruu
OoOy4eHHs, BOCHHTAHHS M Pa3BUTHUA OOYYAIOIIMXCS CPEICTBAMHU Yy4eOHOTO
npeaMera, yCTaHaBJIMBAET 00s13aTeNbHOE MpeMETHOE CoJiep>KaHue,
npeaycMaTpUBaeT paclpeielieHue €ero Mo KiaccaM W CTPYKTYPUPOBAHUE 10
pazienaM M TeMaM MpPOTrpaMMbl O XHWMHUH, OINPEIETseT KOJUYECTBEHHBIE U
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C YYETOM  MEKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro Mpolecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJaroluxcs, OMNpeAesisieT BO3MOXKHOCTH MpeaMera st
peanu3anuu TpeOOBaHMM K pe3yjbTaTaM OCBOCHHMS OCHOBHOM 00pa3oBaTelbHOM
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHMs, a TaKkKe TPEOOBAaHUU K
pe3ynbratam oOy4eHHUs XUMUW Ha YPOBHE I1€JIeH U3YUYEHUs MPeMeTa U OCHOBHBIX
BUJIOB Y4E€OHO-TIO3HABATEIILHOM JEATEIbHOCTU OOYYalollerocs IO OCBOCHUIO
y4e0HOTO Co/IepKaHUsl.

3HaHWE XWMHH CIY)KUT OCHOBOW I (OPMHPOBAHUS MHPOBO33PEHUS
oOy4Jaromnierocsi, ero MnpeACTaBICHUl O MaTepuaIbHOM E€IHMHCTBE MHUpPa, BAKHYIO
pOJib UTPAOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
SHEPruu U 00 DBOJIIOIMU BEUIECTB B MPHUPOJE, O MYTAX PEHICHUS TI00ATbHBIX
npo0JjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MIUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, TPOOJIEM 3IPaBOOXPAHCHHUSI.

N3yueHune xumuu:

CIIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JIJii  CaMOpa3BUTUA U
dbopMupOBaHUSI KYJIbTYPhI JIMYHOCTH, €€ 0011Iel U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ B (POpPMUpOBAHUE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH
OOy4JaromMXcsi, HABBIKOB WX CAMOCTOSITEIHHOW  Y4EOHOUW JIESITENIbHOCTH,
OKCIIEPUMEHTAJILHBIX M HCCICJOBATEIbCKAX YMEHUN, HEOOXOIWMBIX KakKk B
MOBCEHEBHOM KM3HU, TaK U B TPO(PECCHOHATILHOM €SI TeIbHOCTH;

3HAKOMHUT CO CHEHU(UKOW HAy4YHOrO MBIIUICHUS, 3aKJIa/IbIBA€T OCHOBBI
L[EJIOCTHOTO B3IJIsiIa HA €JMHCTBO MPUPObI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
9TanoM B (POPMUPOBAHUH €CTECTBEHHO--HAYYHOW TPAMOTHOCTH 00YJarOITHXCs;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHSI K €CTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIaJl B KOJOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

Jlanuble HampaBlieHHs B OOYYEHMHM XMMUHU OOECIEUMBAIOTCA CIEIM(PUKON
collepkaHusl  y4eOHOro  MpeAMeTa, KOTOpBbIM  SBIAETCS  MEeAarormyecKu
aJanTHPOBAHHBIM OTpa)K€HHWEM 0a30BOM HAYKH XMMHH Ha ONPENEIEHHOM dTane €€
pa3BUTHSA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OII[ero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTraHUYECKOM XHMHU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITUHU
OPraHUYEeCKON XUMUH.

CtpykTypa coiepkaHusi MpOrpaMMbl IO XMUMHUHU COpMHpOBaHA HAa OCHOBE
CUCTEMHOTr0 moaxoja K €€ uaydeHuro. CoaepkaHue CKIAIAbIBAETCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUN O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl 1O MPHUHILMUITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUMN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJICKYJISIPHOTO YYEHHUSI KaK OCHOBBI BCEIO €CTECTBO3HAHUS;

— Ilepuoanyeckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHS O CTPOCHUM aTOMa U XUMHUYECKON CBSI3H;

— TpeACTaBICHUM 00 dICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE HSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHHO OT OJTHOTO
YPOBHSI K JPyromy, BBITIONHSS (GYHKIMA OOBACHEHHS M TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYyYCHHS
M3y4aeMbIX BEIIECCTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIIOCOOCTBYeT  (OPMHPOBAHUIO
MPEJICTABJICHNUSI O XUMUYECKOW COCTABIAIOLICH HAYYHON KapTUHBI MHUPA B JIOTHKE
e€ CHCTeMHOW NpPHUPOJbI, IIEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHHUIO U
MeTOJlaM TO3HaHMUS B Hayke. M3ydeHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX NpeAMeTOB: «OKpyXKalomuil MUp,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Knacey.

[lpn w3yyeHWH XUMHH TPOUCXOAUT (HOPMHUPOBAHME 3HAHUN OCHOB
XUMUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIIBHOCTH 4YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPBI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHUHM CHUCTEMbl XHUMHUECKHUX
3HAHUN — BaXHEUHNX (PAaKTOB, MOHATHUM, 3aKOHOB M TEOPETUUYECKHUX MOJIOKCHUM,
JIOCTYITHBIX 00OOIICHW MHPOBO33PEHUYECKOTO XapakTepa, sS3blka HAyKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS TMpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKHUX PeaKIuii, B (OPMUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHHUN U
UX T[PUMEHEHWU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIIEI0BATEIbCKON
NeSATEeIbHOCTH, OCBOCHHMM NpPaBWJI 0€30MacHOro oOOpalieHusi ¢ BEUIECTBAMU B
MOBCEHEBHOM JKU3HU.

[Tpu u3yyeHUM XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HAYEHHE MPUOOPENH TaKHUE LU, KaK:

— (¢GopMHpOBaHHE WHTEIUIEKTYaJIbHO PAa3BUTOW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IMPUHATHIO PELICHUH,
CIIOCOOHOM a1aTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHM KU3HU;

— HampaBJICHHOCTh OOy4YeHUST HA  CHUCTEMAaTHYECKOE MPUOOILIECHHE
OoOy4JaronmMxcss K CamMOCTOSATEIbHON MO3HABATEIBHON NIE€ATEIbHOCTH, HAyYHBIM
METOJlaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U PAa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CTOCOOCTBYIONIUX MPUOOPETEHUIO O0YyJarOIIUMHUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOLUIMX YHUBEPCAJIbHOE 3HAYEHUE IS
Pa3IUYHBIX BUOB JIE€ATEIbHOCTH;

— (dopmupoBanue oOmeld (QYHKIIMOHATILHOW U  €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM YHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpPYXaIOILEr0o MHUpa, MCHOJIb3Ys 3HAHUS W OMbBIT, MOJYYCHHbIE MPU H3YYECHUU
XUMHH, TPUMEHATh WX TPH pEHIeHHH TpoOJieM B TOBCEIHEBHON >KM3HU U
TPYAOBOU JIEATEIBHOCTH;

— (¢opmupoBaHHEe y OOy4YalIIMXCA T'YMAHUCTHYECKUX OTHOILCHUM,
NOHUMAaHUSl LEHHOCTH XUMHUYECKUMX 3HAHUM HJi1 BBIPAOOTKH 3KOJOTHYECKHU
1EJIeCO00Pa3HOTrO0 TOBEAEHUST B OBITY WU TPYAOBOH JEATENBHOCTH B LEIIX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOJTHON CPEIbI;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CAaMOBOCITUTAaHMIO Ha OCHOBE YCBOGHMSI OOILEYEIOBEYECKHX IEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HpoGuis U HampaBICHHOCTH AAJbHEHIIEro
oOy4eHus.

OOmiee YMCIO YacoB, OTBEACHHBIX I HM3YYEHUS XHUMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, cocTaisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlelo), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COAEPXKXAHUE OBYUEHUA

8 KVIACC

ITepBoHaYaIbHBIE XUMHYECKHE IOHATHSA

[Ipenmer xumuun. Posib XMMHUM B )KU3HH Y€JOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3NYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSHUE
BemecTs. [lonsaTne 0 MeTronax MO3HAHMS B XMMHMM. UMCTBIE BEIIECTBA U CMECH.
Crioco0bl pa3aeneHus: CMeceu.

ATOMBI M MOJIEKYJIBl. XHMHYECKHE 3JeMEHThl. CHMBOJIBI XUMHYECKHX
aneMeHTOB. [IpocTbie U ClOXKHBIE BeliecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢opmyna. BajleHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSHCTBAa cocTaBa BemecTB. OTHOcCHUTENbHas aToOMHas Macca.
OTtHocuTeNbHAs MOJEKYJISIpHAs Macca. MaccoBast 40 XMMUYECKOTO JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX e€AuHMI] BemiecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COCIUHEHUH.

du3nyeckre U XMMUYECKUE SBJICHUS. XUMHUYECKAsl PEaKUs U €€ MPU3HAKU.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYeckHe ypaBHeHus. Knaccudukarms
XUMUYECKUX PEeaKIUil (COETUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OOMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHMUYECKOH MOCYAOH, MpaBUiIaMHu paboThl B Jab0OpaTopuu U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OPYAOBAHHEM, U3YUCHHE U OMUCAHUE
(Gu3MUecKuX CBOMCTB O0O0pa3OB HEOPraHWYECKHX BEIIECTB, HAOIIOACHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTIEHUE U KOHJEHCAIUsl BOJbI) U XUMHUYECKHX (TOpEHHE CBEYM, MPOKAINBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJia C KUCIIOTOM) SBJICHUM, HAOII0ICHUE U
ONMKMCAHWE NPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakluil (pasiiokeHue caxapa,
B3aMMOJICUCTBUE CEPHON KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHIIA
meau (1) mpu HarpeBanuu, B3aumoielicTBre xene3a ¢ pactBopom cosd meau (II),
U3y4EHHE CIOCOOOB pa3JesieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIApUMBaHUE, JUCTULIALUSA, XpoMaTtorpadus, IpOBEACHHE OUUCTKH IMOBAPEHHOMN
COJIM, HaONIOAEHWE W  ONUCAaHUE  PEe3yJbTaTOB  IPOBEACHHS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(ILIapOCTEPKHEBBIX ).

Bakueiue npeacTaBUTe M HEOPraHNYECKHX BELeCTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kucnopox — 3jeMeHT U mpoctoe
BenlecTBo. HaxokaeHue kuciaopoga B Opupole, (PU3MUECKHEe M XUMHUYECKUE
cBoiicTBa (peakuuu ropenus). Oxcuapl. Ilpumenenue kucnopona. CrnocoOsl



MOJIYYCHHUST KUCTopoAa B J1abopaTopuu W TPOMBINIUICHHOCTH. KpyroBopor
Kucaoposa B mpupojie. O30H — aIoTpoIHas MOU(pUKALINS KHCIOPO/a.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- M DHAOTEPMHYECKHE peaKUuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCUJIEHHE MAPHUKOBOI0 3 eKTa, pazpyluieHue 030HOBOTO CIIOSI.

Bopopon — nsnemMeHT um mpocroe BemecTBO. Haxoxaenue Bogopona B
npupoae, GU3NYECKUE ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
nonyyeHust. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. Pacu€Tsl Mo XUMHUUECKUM YPaBHEHUSIM.

dusnueckne cBouMcTBa BOAbl. Boma kak pactBopurens.  PacTBOpBI.
HacepilieHHbIe ¥ HEHACBIIMIEHHBIE PAcTBOPBL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIIECTBA B PACTBOPE. XMMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpOB B MpUPOJIE U B KU3HU 4YelloBeKa. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHHne NpUPOaHbIX BoJA. OXpaHa U OYMCTKA NPUPOJHBIX BO/I.

Knaccuduxanus Heopranndeckux coenuneHuit. Oxcunpl. Knaccuduxanus
OKCUJIOB:  cojeoOpasywomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEpHbIE) U
HecosieoOpasyromue. Homenknarypa okcuaoB. Dusnueckue U XUMHUYECKUE
cBoMCTBa OKCHIOB. [losrydeHrne OKCUI0B.

OcunoBanus. Knaccudukanuss ocCHOBaHMM: WIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHuid. PU3MYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxarnus kucnor. Homenknarypa kuciot. Ousndeckue u
XUMHYECKUE CBOMCTBAa KHCIOT. Psp axktuBHoctu mertamnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWCTBA COJICH.
[lonyuenue cosen.

['eHeTnueckas CBSI3b MEXKIY KIaCCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKcnepumenm:

KauEeCTBEHHOE ONPENEIICHUE COAEPKaHUs KUCIOPOJa B BO3/IyX€E, IMOJTyUYECHHUE,
coOupaHue, pacrno3HaBaHWE U M3YYEHHE CBOMCTB KHCIOpOJa, HAOIIOICHHE
B3aUMOJICHUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHusl TOpeHHs (MmoXxapa), O3HAKOMJIEHHE C oO0pa3laMu OKCHUIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W HU3YUYCHHE
CBOMCTB BOJIOpoJia (ropeHue), B3auMozeicTBre Bojopoaa ¢ okcugom meau (II)
(BO3MOXXHO HCIOJIb30BaHUE BUIAEOMATEPUAJIOB), HAOMIOJEHHE OOpa3IOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aUMOJCHCTBUE BOABI C METAIIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJB30BaHHWE BHUEOMATEpPHAJIOB),



WCCJIEIOBaHNE O0pa3lOB HEOPTraHWYECKUX BEIIECTB PAa3IMYHBIX KJIACCOB,
HaOJTFOICHNE W3MEHEHUS OKPACKM MHIMKATOPOB B PACTBOPAX KUCIOT W IIEIOUYEH,
u3ydyeHue B3auMozeiicTBusa okcupa menu (II) ¢ pacTBOpoM CepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, pPEeakUWil HEUTpalU3aluH, IOJIYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHE OJIHOTO METajla JPYTMM M3 PacTBOpa COJU, PEUICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1ad N0 TeMe «BaXHeWIne KIacChl HEOPraHMYECKHX
COCTUHEHUI».

IMepuonuueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemenToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMMHYECKasi CBA3b.
OKucANTEeTILHO-BOCCTAHOBUTEILHbIE PEAKIMHA

[lepBble TOMBITKK KIaCCU(PUKAIMM XUMUUYECKUX 3JeMeHTOB. [loHsiTHe o
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aMm(pOTEPHBIE OKCHIbI
Y TUAPOKCHUJIBI.

[Tepunonnueckuit 3akoH. [lepuoanueckasl cucteMa XMMAYECKHUX 3JIEMEHTOB /1.
HN.  MengeneeBa. KopoTkonepuonHas ©  JIuHHONEepuoAHas  (OpMbI
[Teprnonnueckoit cucrembl xumuueckux 3nemMeHToB J[. . Menneneesa. [lepuoas
u rpynnbl. Ousndeckuil CMBICI IOPSAIKOBOIO HOMEPA, HOMEPOB IIEPUOAA U
IPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oronsl. Dnexktponsl. CtpoeHne
AJIEKTPOHHBIX  000JIOUeK aToMOB TepBbIX 20 XUMHYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl [[. WM. MenneneeBa. XapakTepUCTUKAa XHUMHUYECKOIO
3JIEMEHTA T10 ero nosoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTU H3MEHEHUs paanyca aTOMOB XHWMHYECKHUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWMCTB IO IPyNIiaM U NEPUOIAM.

3nauenue [leprnoanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHYECKHUX
DJIEMEHTOB Ul pa3BuUTUA Hayku W mnpaktuku. [[. M. MenneneeB — yd€Hbl U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajneHTHass (ToJisipHass M HEMOJISIpHAs)  CBSI3b.
DJIEKTPOOTPULIATENLHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBSA3b.

Crenenb  okuciieHUsA.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Iporecchl OKucIEeHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

u3yyeHue oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aUMOJICCTBHE
TUAPOKCUIA LMHKA C pAacTBOPAMHM KHCJIOT W IIEJIOYEH, MPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIIUX —~ MPUMEPBI  OKUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKLUN
(ropeHue, peakiu pa3aoKeHus, COCAUHEHNUS).

Mesicnpeomemnmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUM B 8 KJacce
OCYILECTBIISIETCS 4Y€pe3 MCIOJIb30BAHHE KakK OOIIUX €CTECTBEHHO--HayYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONINXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.

OO01Me ecTeCTBeHHO--HAay4YHbIE TOHSTHS: HAYyYHbIN (akT, TUNOTE3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, Kiaccuukamus, TePUOIUIHOCTh, HAOJIOICHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, O3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PaJUOAKTUBHOCTh, MOJIEKYNA, DJIEKTPUUYECKHUI 3apsjl, BEMIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3UYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, IJIAHEThI, 3BE31bI, COHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapochepa, MHHEpadbl, TOPHBIE TOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHUYecKasi peaKkIus

[lepnogmueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOWCTB
XUMHUUYECKUX DHJIIEMEHTOB TMEPBBIX TPEX TNEPUOAOB, Kalus, Kaldblusi H HX
COCMHEHUN B COOTBETCTBUU C TIOJIOKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMHUYECKOW CBSI3U. THIBI KPUCTAITIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEUIECTBA OT THIA KPUCTAJUIMYECKOW PEHIETKH U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIaTypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IMYHbIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUUECKUX BEIIECTB.

Krnaccudukanuys XuMAYeCKUX peakivii o pa3InyHbIM MpU3HaKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeroBomMy 3ddekrty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOpAaTUMOCTH, IO
YYaCTHIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMHU, TEPMOXUMHUYECCKUE
YpaBHEHUS.

[TonsitTue 0 ckopocTH XuUMHUYecKoW peakuuu. [loHsTHe 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusix. [IoHATHe 0 TOMOTreHHBIX M IeTepOTCHHBIX
peakuusax. Ilonsatue o karanuze. IloHsAiTHE O XUMUYECKOM paBHOBECUU. DaKTOPHI,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW pPEAKIMU U TMOJOXKEHUE XUMHUUYECKOTO
pPaBHOBECHSI.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMK,  AJICKTPOHHBIN  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEINBHON  pEaKLUU. CocraBieHue  ypaBHEHUU



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

Teopus 3MEKTPOIUTUYECKON AUCCOLMAIIMHU. DIAEKTPOIUTHI U HEAJIEKTPOJIHTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XuUMH4eckoil cBsizu. CteneHs aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO 0OMEHa,
MOJHBIE M COKpalI€éHHbIE HWOHHBIE YypaBHeHUs peakiui. CBoilCTBa KHUCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHUYECKOU
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [[OHSATHE O THAPOIIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJCIISIMU KPUCTATMYECKUX PEHIETOK HEOPTraHUYECKHUX
BEILIECTB — METAUVIOB W HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE AIIEKTPOIPOBOTHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCAa AWCCOLMALMNA KHCIOT, WLIEI0YEed M COJIEH
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKaHUs  peakuui  HOHHOro  oOMeHa
(oOpazoBanue ocaaka, BBIIEJICHUE Tas3a, oOpa3oBaHWE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEAKIUN
(ropenue, peakiuu pasfioKeHUs, COSTUHEHMs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TOMOIIBI0O KAUYECTBEHHBIX pEakiuid Ha HOHBI, pelICHUE
AKCIEPUMEHTAJIBHBIX 33]1a4.

HemeTaunibl 1 MX cOeIMHEHU S

OO6mast xapaktepuctuka TrajoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne U (PuU3MUEeCKrue CBOMCTBA MPOCTHIX
BCIIECTB — TaJOreHOB. XHMHYECKHE CBOWCTBA Ha MpUMEpEe  XJopa
(B3aMMOJAEICTBHE C MeETallaMH, HEMeTaulaMH, WIeJo4yaMu). XJIIOPOBOJOPO/I.
ConsiHasi KMCIIOTa, XUMUYECKHE CBOMICTBA, MOJy4YeHHE, MpuMmeHeHue. [leiicTBue
XJIOpa U XJOPOBOAOPOAA HA OPraHW3M YeJOoBeKa. BakHeulme XJIOpUIbl U UX
Hax0XJICHUE B MIPUPOJIC.

O6mast xapakrepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTereHu okucieHus. CTpoeHue u (HU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOITHbIE MOAU(DHUKAIIMN KUCIOPOIa
U cepbl. XuMuyeckue cBoilcTBa cepbl. CepoBOIOPO, CTpOCHUE, (PU3HYECKHE U
XUMU4Yeckue cBorcTtBa. OKCHIBI CEepbl KaK MPEACTABUTENIN KHCIOTHBIX OKCHIOB.
Cepnass kuciota, (Qu3nueckne ¢ XUMUYECKHE CBOHCTBa (oOmme Kak
MPEACTaBUTENST Kjacca KHCIOT W crhenupuieckne). XHUMHUYECKHE PEaKIluu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOMY4YeHUST CEPHOM KHCIIOTHI.
[Ipumenenue cepHoii KucaoThl. Coau CEpHOM KUCIOThI, KAYECTBEHHAsI pEAKLUs Ha



cyiabdaTr-uoH. Haxoxaenue ceppl U €€ coeauHEHHH B mpupoae. XUMHUECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIU,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OO6mast xapakTepucTuka 3JeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XAapAaKTEPHBIE CTENEHU OKUCIECHHS. A30T, pacCIpOCTPaHEHHE B MPHUPOJE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B mpupoje. AMMHaK, ero
dusznyecKkue u XMMHUECKHUE CBOMCTBA, oMy4yeHne U npuMenenue. Conru aMMOHMS,
ux pU3NUECKUE U XUMUYECKHE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
MOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ MoyiydeHue, (PU3NYeCKue M XUMHUYECKHe
cBOMcTBa (OOLIME Kak TMpEACTaBUTENS Kjacca KHUCIOT M cHeuuduueckue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHHUSI B KAauyeCTBE MHHEpAIbHBIX
yno0peHnil. XuMUYECKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpebl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arps3HEHHE BO3AyXa, HOuBbl U BonoémoB). docdop,
aJyoTpornHele Monupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxkcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XMUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanne GpocdaroB B KaUeCTBE MUHEPAIBHBIX YA0OPEHUM.

OO6mas xapakrepuctuka 3neMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapaKTEpHbIE  CTENEHW  OKHUCJIEHUS.  YIVIEpOA,  AJUIOTPOIHBIE
Moau(puUKalMM, PpPACIpOCTpaHEHHWE B MNpUpoAe, (U3MUEeCKHMEe U XUMHUYECKHUE
cBoicTtBa. Ancopouus. Kpyrosopot yriepona B npupoje. Okcuabl yriiepojaa, ux
du3nueckue M XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKHue MpoOJIeMbl, CBS3aHHBIE C OKCHJIOM
yraepoaa (IV), rumoresa riao6albHOrO TOTEIJICHUS KIWMaTa, MapHUKOBBIN
addekr. YronpHas KucaoTa ¥ €€ conM, uX (PU3NIEeCKUe U XUMHUYCCKHE CBOMCTBA,
noJiyueHue U mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34MCTBE.

[TepBoHayabHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COSIMHEHMSIX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTHUIICH, 3TaHOJI, TJIULEPUH, YKCYCHAs KUCIIOTA).
[IpupogHble HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
NPOAYKTHl UX MepepaloTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOIOTUYECKU BAXKHBIX BEILIECTBAX: )KHpax, OeKax, yriieBogax — 1 ux
poJiM B JKH3HM YeEJIOBEKa. MaTepuanbHOE €IWHCTBO OpraHUYEeCKUX U
HEOPTraHWYECKUX COCIMHEHU.

KpemHuuii, ero Qusnueckue M XUMHUYECKHE CBOMCTBA, IOJIyYCHHE H
npumenenue. CoenuHeHus KpeMHusi B mnpupozge. OOmume mnpeactaBieHusi 00
okcunie kpemausi (IV) u kpemuueBoi kucinore. CHIMKAThl, UX WCIOJIb30BAaHUE B
ObITYy, B IIPOMBINUICHHOCTU. BakHeWIlMe CTpOUTENbHbIE MaTepHaIbl: KepaMHUKa,



CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [Ipobnempr 0€30MacHOrO HMCIOIL30BAHMUS
CTPOUTEIBHBIX MAaTEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKcnepumenm:

U3ydeHue 00pa30B HEOPTAHMYECKUX BEIIECTB, CBOWCTB COJISTHOW KUCIOTHI,
MPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAOJIOJCHHUE MPU3HAKOB
UX TPOTEKAHMS, OMBITHI, OTpa)Xkaromme (PU3MUecKrue M XUMHYECKHE CBONCTBA
TraJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIB30BAaHUE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C 00pa3llaMu XJIOPUAOB (TaJOrE€HUIOB), O3HAKOMJICHHE C
oOpaslamu ceppl €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJB30BaHHE
BUJICOMATEPHUAIOB), HaOIIOICHNE TTpoliecca OOYIIIMBaHuUs caxapa IoJ JIeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YCHUE XUMHYECKHUX CBOMCTB
pa30aBIEHHOIN CEPHOM KUCIIOTHI, MPOBEJECHUE KAUECTBEHHOW peaKlMK Ha Cyb(dar-
UMOH U HaOJIOJeHHE MpHU3HaKa €€ MPOTEKaHMs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBOMicTBaMM a3oTa, (ochopa W HX COEOTUHEHUH (BO3MOXXHO HCIOJIb30BAaHUE
BHUJICOMATEpUAIIOB), 0Opa3aMu a30THBIX U POCHOPHBIX yIOOpPEHUM, MOTyUCHHUE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJACHHE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHHMS U (pochar-uoH U U3ydeHHe NMPU3HAKOB
MX MPOTEKAaHMUs], B3aUMOJICICTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPHUAIIOB), U3y4YEHHE MozeNen
KPUCTAUIMYECKUX PpeIIETOK aiMasza, rpadura, ¢yiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJCOPOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM NPOTHBOTa3a, MOJIy4YeHHe, COOMpaHHe, paclio3HaBaHUE U U3YUYECHUE
CBOMCTB YTJIEKHCIIOTO ra3a, MpOBEJCHHE KauyeCTBEHHBIX peakluil Ha KapOoHAaT U
CUJIMKAT-UOHBl W HW3YYEHHE MPHU3HAKOB WX NPOTEKAHUS, O3HAKOMIICHHE C
NPOAYKUMEH CHUJIMKATHOM MPOMBILUIEHHOCTH, PEIICHUE HKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauIbl M UX COCTUHEHUS.

MeTaJibl 1 MX COeIMHEHU S

OO0mmast xapakTepUCTHKa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAHUH
ux noyiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHrue MeTaioB. Meramndeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HaIpsHKEHUN MeTauoB. Ou3nyeckue U XMMUYECKHUe CBOMCTBAa MeTaiuioB. OO0mue
criocoObl mosydeHus MeTayioB. lloHATHE O KOPpPO3MH METAIOB, OCHOBHBIC
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[I{enouHble MeTaIUIBL: MONOXKeHUE B lleproguueckoil cucreMe XMMUYECKUX
anemenToB /. M. MengaeneeBa, CTpo€HHE MX aTOMOB, HaXOXKJICHHE B IPUPOLIE.
duznyeckre U XUMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbl U



TUJIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne MIeNOYHBIX METaVIOB U UX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAJUIBI MarHMid W KalbLMA: IIOJIOXKEHHE B
[Tepuomnueckont cucreMe xumMudeckux aneMeHToB Jl. M. MenneneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Mpupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kanblus. Baxuelue coequHEHUs KalblUs (OKCUA, TUIPOKCHUI, COJIM).
JKécTkocTh BOJBI U CITOCOOBI €€ YCTpaHEHUS.

AJtoMUHUN: TIoJ103)keHue B [leproinueckor CucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpoeHHE aToma, HAXOXAcHWE B mpupoae. Dusnueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIa U THIPOKCH]IA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MenneneeBa, CTpoE€HHE aroma, HaxOXJIeHUE B mnpupoae. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, TUAPOKCHIBI U conn xkenesa (11) u xenesa
(IIT), nx cocras, CBOICTBA U MOJTYyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (DU3NYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOYKHO
WCIIOJB30BaHUE BHICOMATEPHAIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KJIbIIUSl W HATpus C BOJON (BO3MOXKHO HCIIOJB30BAHHWE BHUACOMATEPHAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, MTPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTIOJIb30BAHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MAarHus, KAIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(IT) u xenesza (I1I), menu (1), HaGrOAEHUE M OMUCAHUE TPOIECCOB OKPAITMBAHMUS
MJJaMEHH MWOHAMU HATpusi, KaJlus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THMAPOKCHUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE 3KCIIEPUMEHTAIBHBIX 3a7a4 1o TeMe «BaxkHeimue
METaJlJIbl U UX COCAMHCHUS.

XUMHA M OKPYKAIOLIAS cpeaa

BemectBa u Marepuasnbl B IOBCEIHEBHOM KHU3HM YEJIOBEKA. be3omacHoe
WCIIOJIb30BaHNE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMUYECKUX 0KOTaX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouleld cpeapl (MpeleibHasl JOoMyCcTUMast
KOHIIeHTpalus BemecTB, nanee — [1/IK). Ponb xumMuu B pemieHnn 3K0JIOTHYECKUX
npobJieM.

Xumuueckuii IKCnepumMeHm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJIO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHabl).

Mesxcnpeomemmnbnie ceasu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d NMpH H3YYeHHUH XUMHHM B 9 Kiacce
OCYILIECTBIISICTCS 4epe3 HCIOJIb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO IHKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: HAy4dHbIM (DaKkT, rUMoTe3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIaCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
IKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJIEb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToM, OJEKTPOH, IMPOTOH, HEWUTPOH, HOH, HYKIUJ,
U30TOIbI, PaJHMOAaKTUBHOCTh, MOJIEKYJIA, JJIEKTPUUYECKUH 3apsiji, NPOBOJHUKHU,
MOJyTIPOBOJTHUKY, AMDICKTPUKH, (POTODIEMEHT, BEIIEeCTBO, TENIO0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITNIECKas
pemérka, CriaBbl, (U3MUECKHUE BEIMYUHBI, €IMHUIBI U3MEPEHHS, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1bI, COJHIIE.

buonorusi: ¢orocuHTes, nbIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, IIUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
M10JIE3HbIE UCKOIAaeMbl€, TOIIIUBO, BOIHBIE PECYPCHI.

IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pE3yJbTaTbl OCBOEHHS MPOrpPaMMbl OCHOBHOTO  OOIIETo
o0Opa3oBaHUsl JOCTUTalOTCs B XOJie OOYyYEeHHMs] XMMUU B €IMHCTBE Y4eOHOU u
BOCITUTATEIBHOM AESATEIBHOCTA B COOTBETCTBUU C TPATUIIMOHHBIMU POCCUUCKUMU
COLIMOKYJIbTYPHBIMH UM JYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMH, HPUHATBIMU B
oOmiecTBe MpaBWIaMM M HOPMAaMH TOBEICHHS M CIIOCOOCTBYIOT IIpoleccam
CaMOITO3HAHUS, CAMOPA3BUTHS U COLIMAIIN3ALMNA O0YyJarOIIHUXCSI.

JIM4HOCTHBIE ~ pe3yJbTaThl  OTPaXKalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBATbCSl CHUCTEMOW IO3UTHMBHBIX I[IEHHOCTHBIX OpHEHTAllMi U
pacIIMpEeHNE ONbITA AEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTPpHOTHYECKOTr0 BOCIIMTAHUS:

LIEHHOCTHOIO OTHOUIEHMSI K OTEUECTBEHHOMY KYJIBTYpPHOMY, HCTOPHUUECKOMY
U HaydyHOMY HAacJIE[UI0, MOHMMAHUS 3HAYEHMs] XUMUYECKOW HAyKu B IKU3HU
COBPEMEHHOI'0 O0ILECTBa, CIIOCOOHOCTHU BIAAETh JOCTOBEPHON HH(popMaluen o
NEPENOBbIX JOCTHXKEHHMSIX W OTKPBITUSAX MHPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYyUHBIX 3HAHUAX 00 YCTPONCTBE MHpa U 00IIECTBA;



2) rpamxJIaHCKOr0 BOCIUTAHUSA:

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOILIEHUI B KOJIJIEKTUBE, KOMMYHHUKATUBHOW KOMIIETEHTHOCTU B OOILECTBEHHO
MOJIE3HOM,  Y4EOHO-UCCIENOBATENBLCKOM, TBOPYECKOM W JIpYyrUX  BHUAAX
NeSATEeIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOW NEATENbHOCTH MpU
BBITIOJTHEHUU YYEOHBIX, TO3HABATENbHBIX 3aJ]]a4, BBIMIOJTHEHUN XHUMHYECKUX
AKCIIEPUMEHTOB, CO3/JaHUN YICOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHHIO
W B3aUMOIIOMOIIM B TIpoliecce HTOM Yy4eOHOM JIeATeNbHOCTH, TOTOBHOCTU
OLICHMBATh CBOE TIOBEJCHUE U TIOCTYNKH CBOUX TOBApUILEH C MO3UIUH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUSA MOCIEACTBHUI MOCTYIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHUA:

MHUPOBO33PEHUYECKHUE TPEJICTABICHUSI O BEIIECTBE U XUMHYECKOW pEakilvH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKH WU COCTAaBISIONIUE
OCHOBY JIJII TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI TPUPOJbI, B3aUMOCBS3IX 4YEJIOBEKa C
MPUPOJHOM CPEZIOH, O POJIM XUMHUHU B ITO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIC MOTHUBBI, HAlIPABJICHHBIC HA TOJIyYEHHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOIUMBIC IJII OOBSCHEHHS HAOII0JaeMBIX ITPOIICCCOB U SIBICHUH,
MO3HABATENIbHON, MH()OPMAIMOHHOW M YHUTATEIbCKOM KYJIbTYpPhI, B TOM YHCIE
HaBBIKOB CaMOCTOSITEIbHOM paboThl C Yy4E€OHBIMH TEKCTAMH, CIIPABOYHOM
JUTEPATypor, JOCTYIHBIMH TEXHUYECKUMHU CpPEACTBAMH HHQPOPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JIIOO003HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K €caMOOOpa3OBaHHMIO, TIPOEKTHOM U  HCCIEIOBATEIbCKOM
JIEATEIIbHOCTH, K OCO3HAaHHOMY BBIOOPY HANpaBJIEHHOCTH W YPOBHSI OOy4YeHHUS B
JlabHEHIIEeM;

4) popMmupoBaHus KyJbTYPbl 310POBbSI:

OCO3HAHHUE IIEHHOCTH HW3HU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JI0pPOBBIM 00pa3 >KU3HU, OCO3HAHHE TOCJIEICTBUU U
HEMPUATHE BPEIHBIX MPUBBIUEK (YIOTPEOICHUS alIKOTOJIsl, HAPKOTUKOB, KypEeHHUS),
HEOOXOJMMOCTH COONIOJICHUS] TMpaBui O€30MacHOCTH TpU  OOpalieHud C
XUMUYECKMMH BEIIECTBAMH B OBITY U PEATbHOU KU3HM,

S) TpyA0BOro BOCIIUTAHUS:

HWHTEpEC K MPAKTUYECKOMY M3YUYCHUIO TPoecCril U Tpy1a pa3IndHOTo poja,
yBaXEHUE K TPYAYy U pe3ysibTaTaMmM TPYAOBOW [EATEIbHOCTH, B TOM YMHCIIE Ha
OCHOBE TMPUMEHEHUs TMPEAMETHBIX 3HAHWW 10 XWUMHHU, OCO3HAHHBIA BHIOOD
WHMBUTyaJIbHON TPAEKTOPUU MPOJOHKEHHS 00pa30BaHUs C YIETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,



yCHENTHON TPOo(heCCUOHATBLHON AESTETPHOCTA U PA3BUTHS HEOOXOANUMBIX YMEHUM,
TOTOBHOCTD aJalTUPOBATHCS B MPOJPECCUOHANBHOM Cpee;

6) YK0JIOrHYeCKOro BOCIIUTAHHS

HKOJIOTHYECKH 1€JeCO00pa3HOE OTHOIIEHHE K MPUPOJIE KaK HCTOYHHKY
YKU3HHU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, TOHUMAHUE [IEHHOCTU 3JI0POBOTO U
O0e3zomacHOro o0Opa3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bU3UYECKOMY W TICHXHYECKOMY 370POBBIO, OCO3HAHHE IIEHHOCTH COOJIIOICHUS
npaBui 0€30MaCHOTO MOBEEHUS ITPU padoTe C BEIIECTBAMU, a TAK)KE B CUTYalUSX,
YTPOXKAIOIINX 3I0POBBIO U )KU3HU JIOJIEH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUU, IS
peneHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH IPUPOJHON CPEIOH, I OBBIIICHUS
YPOBHSI  3KOJIOTUYECKOM  KYyJIbTYpbl, OCO3HaHUS TIJ00aJbHOTO  Xapakrepa
HKOJIOTHYECKUX MPOOJeM M IMyTel MX pelieHUs MOCPEJCTBOM METOJ0B XUMHH,
HKOJIOTHYECKOTO MBIIIJIEHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIBHOM,
KOMMYHHKATUBHOW U COLMAJIBHON TTPAKTHKE.

METANIPEJMETHBIE PE3YJIBTATDI

B cocraBe MeTanmpeAMETHBIX pE3yJbTAaTOB BBIJACISAIOT 3HAUYUMBIC IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TeOopus,
MPUHITUI, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPhIE
UCIIOJB3YIOTCS. B €CTECTBEHHO-HAYUHBIX YUEOHBIX MpEeAMETax U TMO3BOJISIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM
HAyYHOW KapTHUHE MHUpA, U YHUBEpPCAJIbHBIC YUeOHbBIC ACUCTBUS (MIO3HABATEIbHBIC,
KOMMYHUKATHBHBIC, DPETYJISATHUBHBIC), KOTOpPBhIE 0OECIeunBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJIAHUPOBAHUIO M OCYIIECTBJICHUIO Y4eOHOM
NEeSATETbHOCTH.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA

ba3zoBble jornueckue AecTBUS:

YMEHHUSI HCIMOJIb30BaTh MNPHUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHHUH
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUN (BBIACISITH WX XapaKTEPHbIC
MPU3HAKKU, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMU TOHSTHUSIMH), HUCIOJIb30BATh
MOHATHUS JIJIs1 OOBICHEHUS OT/ICNbHBIX (PAKTOB U SIBJICHUM, BHIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAIMKA XUMHUYECKUX BEIIECTB W XUMHUUYECKHX pPEaAKIUH,
yCTaHABIMBATh MPUUMHHO-CIICJCTBEHHBIC CBA3U MEXIAY OOBEKTaMU H3yUCHUS,
CTPOUTH JIOTUUECKUE PACCYXIAeHUS (MHAYKTHUBHBIC, NCNYKTUBHbIC, 10 aHAJIOTHUN),
JienaTh BBIBOJIbI M 3aKITFOUCHUS;

YyMEHHE TMPUMEHSITh B TMPOILECCEe TMO3HAHMS MOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIE), CAMBOJIMYECKHUE (3HAKOBBIE) MO/JIETU, UCTIOIb3yEMbIE B XUMUH,
peo0pa3oBbIBATH MIHUPOKO MPUMEHSIEMbIE B XUMHUH MOJCIIbHBIC TTPEICTABICHUS —
XUMUYECKUN 3HAK (CHUMBOJI 3JIEMEHTa), XUMUYeckas QopMmylia U ypaBHEHHUE



XUMHUYECKON PeaKIMU — IPU PEIIeHUH y4yeOHO-TIO3HABATEeNbHBIX 337a4, ¢ yUYETOM
TUX MOJEJBHBIX MPEJCTABICHUN BBISBISATh U XapaKT€PU30BaTh CYLIECTBEHHbIE
MPU3HAKU U3yYaeMbIX OOBEKTOB — XUMUYECKHUX BEIIECTB U XMMHUYECKUX PEaKLUM,
BBISBJISATH  OOIIME  3aKOHOMEPHOCTH, NPUYUMHHO-CIEICTBEHHbIE CBSI3U U
IPOTUBOPEYMS B U3yUaEMbIX MPOLIECCAX U SABJICHUSAX.

ba3oBble uccienoBaTenbcKne 1eiiCTBUSA:

YMEHHUE HCIIOIb30BaTh MOCTABJICHHBIE BOIPOCHI B KayeCTBE HMHCTPYMEHTA
NO3HAHMs, a TaKXKE B KauyeCTBE OCHOBBI JJIs1 (POPMHUPOBAHUS TUIIOTE3BI I10
IPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX CYXICHUI;

npuoOpeTeHne OmbiTa IO IUJIAHUPOBAHUIO, OPraHU3alld M MPOBEICHUIO
YUYEHMUYECKUX JKCIIEPUMEHTOB, YyMEHHE HaOMoJaTh 3a XOAOM IIpoliecca,
CaMOCTOATEILHO MPOTHO3UPOBATh €0 Pe3yJbTar, PopMyIHpoBaTh 000OILIEHUS U
BBIBOJIBI T10 PE3YyJIbTaTaM IIPOBENEHHOIO ONBITA, UCCIEIOBAHUS, COCTABIIATH OTUET
O MpoJIeTTaHHOM padoTe.

Pa6ora ¢ unpopmaumeii:

yMEHUE BbIOMpATh, AHAIU3UPOBATH W HUHTEPHPETUPOBATH HHPOPMALIHIO
pa3IUYHBIX BUJIOB U (OPM MPEACTABICHUS, NOJYYaEMYIO U3 Pa3HbIX HCTOYHUKOB
(Hay4HO-TIONyJIIpHAsl  JIUTepaTypa XHUMHUYECKOrOo COAEpXkKaHMs, CIPaBOYHbIC
nocobust, pecypcbl MHTepHeTa), KPUTUYECKH OLEHUBATh MPOTUBOPEUMBYIO U
HEJIOCTOBEPHYIO MH(POPMAITHIO;

YMEHUE TPUMEHATh Pa3ju4yHble METOJAbl U 3aMpOChl MPU MOHUCKE U OTOOpE
uHGOpPMAllMd U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOAMMBIX JJIsi BBIIIOJHEHUS
y4eOHBIX U MO3HABATENbHBIX 33/a4 ONpPENeIEHHOrO TUIA, MPUOOPETEHHUE OIbITa B
o0nacTh  MCHOJb30BaHUS  HMHPOPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJIEHUE KYJIbTYpOH aKTUBHOTO MCIOJIb30BAHMS PA3IMUHBIX IOMCKOBBIX CHCTEM,
CaMOCTOATENLHO BBIOMPATh ONTUMAIBHYIO (pOpMy MpeAcTaBieHUs] HHPOPMALIK U
WUTIOCTPUPOBATh peEIlaeMble 3a/ladydl HECJIOXHBIMA CXEMaMH, JuarpaMMaMu,
apyrumu hopmMamu rpaduKu ¥ IX KOMOWHAIASMY,

YyMEHUE UCIOJIb30BaTh MW AaHAJIM3UpOBaTh B Ipolecce y4eOHOH U
UCCJIEI0BATENLCKONW JEATEIbHOCTH MHPOPMALIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HAa COCTOSIHME OKPY’KAIOIIEH MPUPOIHOM
Cpelbl.

KoMMyHHKaTHBHBIE YHHBePCcaIbHbIe YueOHbIe JeliCTBUS:

yMEHUSl 3a/laBaTh BOMPOCHI (B XoJe Auanora W (Wiu) JOUCKYCCHM) IIO
CyluleCTBY  OOCyXKOaeMol  TeMbl, (OpMYyJIUpOBaTb CBOM  IPEIJIOKECHUS
OTHOCHUTEIBHO BBIITOJIHEHMSI IPEIJIOKEHHOM 3a]1a4H;

YMEHUSL  NPEJCTaBIATH  IOJYYEHHbIE  pEe3yJbTaThl  ITO3HABATEJILHOU
NEATEIbHOCTH B YCTHBIX M NMCBMEHHBIX TEKCTaX; JeJaTh MPE3CHTALUIO



pe3yJabTaTOB BBIMOIHEHUS XHMUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIBITA,
JabopaTopHOI pabOTHI IO MCCIICOBAHUIO CBOMCTB BEIIECTB, YICOHOTO MPOCKTA);

yMEHUSI Y4EeOHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
MO3HABATEIIbHOM WM MCCJIEAOBATEIbCKOW  JIESITENBHOCTH IPU  PEUICHUU
BO3HMKAIOIIMX TPOOJIEeM Ha OCHOBE Yy4y€Ta OOIIMX WHTEPECOB M COTJIaCOBAHUS
no3unuid (00CyXaeHus,, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMbD», KOOPIUHAIUS
COBMECTHBIX JEHCTBUM, OIPEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PeryasiTuBHbIC yHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHS:

YMEHHUE CaMOCTOATENIBHO OIPEICIATh LENIU ACATEIbHOCTH, IUIAHUPOBATH,
OCYULIECTBJISATh, KOHTPOJIUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOKO
NeATEIbHOCTh, BBIOMpaTh Hanbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHUsl y4eOHbIX U
[I03HABATEIbHBIX 3371a4, CAMOCTOSATENIBHO COCTABIATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIM QJITOPUTM JCHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C Y4YETOM
MOJIYYEHHUs] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX M PEAKIMSIX,
OLICHUBATh COOTBETCTBHUE IIOJYYECHHOTO PE3yJbTaTa 3asBICHHOM LEJIH, YMEHHUE
WCIIOJIBb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEJIAracMbI€ B YCIOBUHN 3aJaHUN.

HPEAMETHBIE PE3YJIbTATBI

B cocraBe mpeaMETHBIX pE3yJIbTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
COJlep KaHMs, YCTAHOBJIEHHOIO JaHHOM ¢enepaibHOM paboyeil mnporpaMMoH,
BBIJICJISIFOT: OCBOEHHBIE OOYYaIOIIMMHCS HAy4YHbI€ 3HAHUSA, YMEHHUS U CIOCOOBI
JIeWcTBUM, crnenuduuecKkue Id TpPeAMETHONH o01acTu  «XHUMHS», BB
JNEATEIbHOCTH 1O  IIOJYYEHUIO HOBOIO  3HAHWs, €ro HHTEPHpPETaLNH,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYyaITUsIX.

K xoH1y 0Oydenus B 8 kiiacce npeIMETHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PacKpbIBaTh CMBICI OCHOBHBIX XHUMHWYECKUX MOHATHH: aTOM, MOJIEKYJIA,
XUMHUYECKUN JJIEMEHT, MPOCTOE BELIECTBO, CIIOKHOE BEILECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI AaTOMHAs U
MOJIEKYJISIDHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBasi J10J1s1 XUMHUUYECKOTO JIEMEHTa B COCAMHEHUHU, MOJIIPHBINA 00BEM,
OKCHJ, KHCJIOTA4, OCHOBAHHE, COJb, JJIEKTPOOTPULATEIBHOCTh, CTEIIECHb
OKHUCJICHHS, XMMHUYECKasl PeaKIus, KiacCU(pUKAIUSI DPEaKIUi: peakiuu
COCIMHEHUSA, PEAKIUU PA3JIOKEHUS, PEAKIUU 3aMEIICHUS, PEaKIuu
oOMEHa, HK30- U SHJOTEPMHUUECKHE PEAKIIMH, TEII0BOU A((DEKT peakiuu,
SAIpO aTOMa, JJIEKTPOHHBIM CIIOM aroma, aToOMHas OpOWTallb, PamUyC
aToMa, XUMHUYECKasl CBA3b, MOJSPHAsA U HEINOJSIpHAs KOBAJECHTHAs CBA3b,
WOHHAs1 CBSA3b, MOH, KATMOH, AaHWOH, PACTBOP, MAacCOBas JI0Js BEILECTBA
(MpoueHTHas: KOHLIEHTpaIusi) B PaCTBOPE;



WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MPUMEHSITH 3TU OHSATHUS MPU OMKUCAHUU BELIECTB U UX MPEBPAIICHUI;
WCITOJI30BAaTh XUMHUYECKYI0 CHMBOJIMKY JUIS COCTaBJICHHUS (HOPMYT
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

OTPEENATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENIEHb  OKHUCIICHHS  3JIEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACCy COEAMHEHUN 10
dbopmynam, BHJ XUMHUYECKOM CBSI3M (KOBAaJIGHTHAas W HOHHAas) B
HEOPTaHUYECKUX COEAUHEHUSX;

packpbiBaTh cMbIci [lepuomnueckoro 3akona [[. WM. MeHnneneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBHCUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B Ilepuoguueckoil cucreme,
3aKOHOB COXPAaHEHHUs MAacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YYEHUsI, 3aKOHAa ABOTrajipo;

OMHUCBHIBATh M XapakTepu3oBaTh TaOnuuHyo ¢dopmy Ilepuoanueckoit
CUCTEMbl XHMHMUYECKHUX JJIEMEHTOB: pa3iauvaTh IMOHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)», Maneie U
OOJNBIIME TEPHUOJBI, COOTHOCUTH OOO3HAYEHHUS, KOTOPbIE HMEIOTCS B
tabmuie «llepuomnueckas cucTteMa Xumudeckux siemernToB [, U.
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHUKAMH CTPOCHUS aTOMOB
XUMHUUYECKUX DJIEMEHTOB (COCTaB M 3apsij siipa, o0Iee YUCI0 SIECKTPOHOB
U pacrpeieieHHe X MO0 SJIEKTPOHHBIM CII0SIM);

KJIacCU(PHUIIMPOBATh XUMUUYECKHE JJIEMEHTHI, HEOPTaHWUYECKHUE BEIIECTBA,
XUMHUUYECKUE peakiuu (M0 YUCIy M COCTaBy YYaCTBYIOLIMX B pEaKUUU
BEILECTB, MO TEIIOBOMY 3D PeKTy);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPKIasd OMUCAHUE TPUMEPAMU MOJIEKYIISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKIINN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaY€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKHUX IIPEBpaAlllEHUA B
Pa3JIMYHBIX YCIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIPHYIO M MOJISIPHYIO MaccChbl
BEII[ECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO »JJIeMEHTa 10 ¢dopmyIie
COCIMHEHHS, MaCCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE, MIPOBOJAUTH PACUEThHI
110 YPaBHEHUIO XUMUYECKOW PEAKIUU;

MPUMEHSITh OCHOBHBIE OIEpAlMM MBICIUTENBHON JAEATEIbHOCTU — aHaJU3
U CUHTE3, CpaBHEHHE, O00OOIICHWE, CHCTEeMATH3allrIo, KIacCH(PUKAIUIO,
BBISIBJICHUE MPUYUHHO--CJIEJACTBEHHBIX CBA3EH — ISl U3YyUYECHUS] CBOMICTB
BEIIECTB W XHUMHUYECKMX PEAKLUHM, €ECTECTBEHHO-HAYYHbIE METOMbI



MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHUEe, MOJEINPOBAHUE, SKCIEPUMEHT
(peaJibHBIN U MBICIICHHBIN );

CIENOBAaTh  IpaBWJaM  MOJIb30BaHUS ~ XUMHUYECKOW  MHOCYAOM |
7a0b0paTOpHBIM  000pYJIOBaHMEM, a TaKXKe TMpaBUiiaM OOpallleHUus C
BEIIECTBAMA B COOTBETCTBUM C HWHCTPYKLUHUSIMHA 10 BBINOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYECHUI0O U COOMPaHUIO
ra3oo0pa3HpIX BEMIECTB (BOJOpOJAa M KHCIOPOAA), IPHUTOTOBICHHIO
pacTBOPOB C ONPEAECIEHHOW MAacCOBOW JOJIEM PAaCTBOPEHHOIO BEIIECTBA,
IUIAHUPOBAaTh M MPOBOAUTH  XUMHUYECKHE  DKCHEPUMEHTHI IO
pacIiO3HaBaHHUIO PACTBOPOB HIEIOUYEH U KUCIOT C MTOMOIIBIO MHAUKATOPOB
(;takmyc, dheHondTaiend, METUIOPAHXK U JIPYTHUE).

K xoHiy 00yuenus B 9 kjiacce npeaMeTHbIC pe3yJIbTaThl HA 0A30BOM YpOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKUX TMOHATHM: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, aHHOH, NPOCTOE BEHIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHCIICHUSI, XUMUYECKasi PEeaKIrsi, XUMUYECKasi CBs3b, TEIUIOBOM 3P (DEKT
peakuuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAsT IUCCOLMALMS, PEAKIUU HOHHOIO
oOMeHa, Karaau3aTop, XHMHUYECKOE paBHOBEcHME, OOpaTUMble U
HEOOpaTUMBbIE PEaKLMH, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pPEAKIUH,
OKHUCJIUTEIb,  BOCCTAHOBUTEINIb,  OKHCIEHWE W  BOCCTAaHOBJICHHE,
aIITOTpONUs, aM(pOTEPHOCTh, XUMHUYECKas CBsA3b (KOBAJICHTHAs, MOHHAs,
METAJIMYECKAs), KpPUCTAINIMYECKAass pEHETKa, KOpPpO3Usl METaJIOB,
CIUIAaBbI, CKOPOCTb XUMHWYECKOW pEaKUuu, IMPEIeIbHO JOIyCTUMas
koHueHTpaus [1/IK Bemecrna;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKHX IIOHATHH U
MIPUMEHSATH T MOHITHUS P OMIMCAHUU BEIIECTB M UX MPEBPAILICHUN;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJI COCTaBJIeHUS (HOPMYT
BEUIECTB U YPABHEHUN XMMUUYECKUX PEAKLINM;

ONpPEAEATh BAJICHTHOCTh U CTENEHb OKUCICHUSI XUMUYECKUX JIEMEHTOB B
COCOMHEHUSAX PA3JIMYHOIO COCTaBa, IPUHAMIECKHOCTh BEIIECTB K
OTpeNeNIEHHOMY KJIACCY COCOWHEHUU To ¢opMmyrnaMm, BHUI XUMHUYECKOU
CBsI3U (KOBaJ€HTHAs, MOHHAS, MeETAUIMYEeCKas) B HEOPraHUYECKUX
COEJIMHEHHUSIX, 3apsijl MOHA MO0 XUMUYECKON (QopMylie, XapaKkTep cpelbl B
BOJIHBIX PAacCTBOPAxX HEOPraHUYECKHX COCAWHECHUM, TUI KPHUCTAUIMYECKON
PEETKY KOHKPETHOTO BELIECTBA,

packpeiBath cmbich llepuoamueckoro 3akona [[. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OIMCHIBATH W XapaKTepHU30BATh



tabnmuunyio (opmy [leproamdeckoil CUCTEMBl XMUMHYECKHX DJIEMEHTOB:
pasznuyaTth MOHATUA «rjaBHasg noarpynmna (A-rpynmna)» U «modooyHas
noarpynna (b-rpynmna)», mansie u OOJbIIME MEPUOJBI, COOTHOCUTH
0003HauYEHUsl, KOTOpbIE HMEIOTCS B TEPUOJUYECKON Tadiuie, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMU  CTPOCHUSI  aTOMOB  XUMHUYECKUX
AJIEMEHTOB (COCTaB MW 3apsij Alapa, OOIlee YUCIO DJJIEKTPOHOB U
pacmpeneieHue WX TI0 DJJIGKTPOHHBIM CJIOSIM), OOBSCHITH OOIIHE
3aKOHOMEPHOCTH B U3MEHEHHHM CBOWCTB 3JIEMEHTOB M MX COCIMHEHHI B
npezesiax MajlbIX MEePUOIOB U TJIABHBIX MOATPYII ¢ YUETOM CTPOCHHUS UX
aTOMOB;

KJIaCCU(HUIIMPOBATh XMMUYECKHE 3JIEMEHTBHI, HEOPraHUYECKUE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PEaKIUU
BELIECTB, MO TEIUIOBOMY 3(P(EKTy, O MU3MEHEHUIO CTEIIEHEW OKHCIICHUS
XUMHUYECKUX DIIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME U CHEIUDUUYECKUE XUMHUYECKUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEILECTB, MOJITBEPKIAs OMNUCAHUE
puMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHIM;

COCTaBIIAITh YPABHEHUSI DJEKTPOJIUTUYECKOW JIUCCOLMAIMU  KHUCIOT,
LIEJI0YEH U COJIEH, TTOJTHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIINM HOHHOTO
OoOMEHa, ypaBHEHHUS peakUuid, MOATBEPKIAIOIIUX CYLIECTBOBAHUE
TF€HETUYECKOM CBSI3U MEXKY BEIIECTBAMU PA3JIUYHBIX KJIACCOB;
pPacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIHIA
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCa ATUX PEaKIIHiA;
MPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TMpPEBpalleHUH B Pa3IUYHBIX
YCJIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISPHYIO M MOJISIPHYIO MaccChbl
BEILIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrOo »3JIeMEeHTa 1o (dopmyse
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEaKInu;

coONMOaTh  MpaBuUjia  TOJB30BAHUA  XUMHYECKOW  TMOCYAOH W
7ab0opaTOpHBIM  00OpYNOBaHMEM, a TaKXKe TMpaBWia oOOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIMSMH TIO BBITOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUIO U COOMPAHUIO
ra3o00pa3HbIX BEIIECTB (AMMHAKa U YTICKUCIIOTO ra3a);

NpPOBOAUTh  PEaKUUW, MOJATBEPKIAIONIME  KAYECTBEHHBIM  COCTaB
Pa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MyTEM XJIOPHUA-, OpOMUI-,
uoaua-, kKapobonar-, ¢ocdar-, cwiMkar-, cyibdar-, THIPOKCHUI-UOHBI,



KaTHOHbI aMMOHHUS ¥ HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHNE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMH MBICTUTEIBHON NEATEILHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, OO0OO0OIEeHNe, CHUCTEeMAaTHU3aINIo, BBISBICHHUE
NPUYUHHO-CJICICTBEHHBIX CBS3€H — /I W3YYCHHUS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIWid, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOJIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIICPUMEHT (pEalbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUJIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne HauMeHnoBaHnue
(undposbie)
n/  pasjiesioB U TeM Bcer  KoHTpoJbH IpakTHyeck
oOpa3oBaTe/ibHbIE
n NPporpaMMel 0 ble padoThI ue padoThl
pecypchbl
Paszpnea 1. IlepBoHayajibHbIe XMMUYECKHE TOHATHS
XuMUs — BaKHas
00J1acTh
bu6mmoreka [IOK
©CTECTBO3HAHUS U
1.1 . 5 2 https://m.edso0o.ru/7f4183
MIPaKTUYECKON e
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YyeJIoBeKa
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1.2 XHUMUYECKHE 15 1 https://m.edsoo.ru/7f4183
peakiuu Ic
Uroro no pazaeny 20

Pa3znen 2. BaxHeiiliue nmpeacTaBu

TCJIN HECOPraHU4e€CKHUX BECIIECCTB

Bo3znyx.
bu6mmoreka [JOK

Kucnopon.

2.1 6 https://m.edsoo.ru/7f4183
[TonsTue 06 7
OKCHJIax o
Bonopon.Ilonsitue bubnuoreka [IOK
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3.1 Tepuoandeckas 7 https://m.edsoo.ru/7f4183
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XUMUYECKHUX
snemenTos /I. W.
Menpene-eBa.

Ctpoenue aToma

XuMuueckas

CBS3b.
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BOCCTAHOBUTEIIbH

bIC PEAKIINHI
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9 KIIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
Ne HaumenoBanue
(undposbie)
n/ pa3eyioB U TeM Bcer  Kontpoabn IIpakTnyeck
oOpa3oBaTe/ibHbIE
n IporpamMMmel 0 ble padoThI ue padoThl
pecypchl
Pa3znes 1. BemecTBo 1 XUMHYeCKHEe peaKkuun
IToBTOpenue u
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1.1 3HAaHUH OCHOBHBIX 5 1 https://m.edsoo.ru/7f41a6
pazzenoB Kypca 8 36
Kjacca
OcHOBHBIC
bubnunoreka LIOK
3aKOHOMEPHOCTH
1.2 4 https://m.edsoo.ru/7f41a6
XUMHUYECKHUX 16
peakuuii o
DNEKTPOIUTUUECK
as TMCCOLMAIIHSL. bu6nmorexa LIOK
1.3 XuMHYecKue 8 1 1 https://m.edsoo.ru/7f41a6
peakuuu B 36
pacTBopax
Uroro no pazneny 17
Pasznea 2. Hemeraabl 1 HX coeINHEHUS
O6mmas
XapaKTEePUCTHKA
but6mmoreka [IOK
XAMHYCCKHUX
2.1 4 1 https://m.edsoo.ru/7f41a6
aneMeHToB VIIA- 36
TPYIIBL. o
I'anorensl
O61mas
XapaKTEePUCTHKA
but6mmorexa [IOK
XAMHUYECKHUX
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COCIUHECHUA

OOmras
XapaKTePUCTHKA
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