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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 ®I'OC OOO, a Takxke Ha OCHOBe (enepanbHONl pabouell MpPOTrpamMMbl
BOCITUTAHUS U C YYETOM KOHIEIIIUHU MPENnoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOy4eHHMs, BOCHHMTAHHS M pPa3BUTUA OOYYAIOIIUXCSA CPEACTBAMU y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE MIPEIMETHOE coJiep KaHue,
NpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHTYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXHOCTH TMpeAMeTa IS
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTeIbHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKKe TPeOOBaHUN K
pe3yabTataM o0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld N3y4eHUs peAMETa U OCHOBHBIX
BUJIOB Y4EOHO-ITO3HABATEILHON JEATETbHOCTH OO0YyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XWMHH CIY>KUT OCHOBOW [Isi (OPMHPOBAHUS MHPOBO33PECHHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMU BEIICCTB B MPHUPOJE, O MYTSAX PEIICHHS TI00aTbHBIX
mpo0eM YCTOMYMBOTO PA3BUTHUS YEIIOBEUECTBA — CBHIPHEBOM, DSHEPTETHUECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIeM 31paBOOXPaHEHHS.

N3yuenue xumun:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYpPbI IMYHOCTH, €€ 0011eH U (PyHKIIMOHATILHON 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(PECCHOHATILHOMN NESITEIIBHOCTH;

3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
L[EJIOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPObI U YEJIOBEKA, SBIISIETCSI OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU E€CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YYaIOLUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHSI K E€CTECTBEHHO-
HAaYYHBIM 3HAaHHSAM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUM OOECIEUYMBAIOTCA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aIalITUPOBAHHBIM OTpa)keHHEM 0a30BOM HAYKHM XUMUH Ha ONpPeNeIEHHOM dTane eé
pa3BUTHUSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITUH
OPraHUYECKON XUMHH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU Cc(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUN O XUMUYECKOU
peakiuu. OO0€ ATH CHUCTEMBI CTPYKTYPHO OpPraHU30BaHbl MO MPHUHIIMITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKUX MPEIACTABICHUN
Pa3HOrO YPOBHS:

— a@TOMHO-MOJIEKYJISIPHOTO YUYE€HHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

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

— YYEHHS O CTPOCHHH aTOMa U XUMUYECKOMN CBSI3H;

— TpelncTaBleHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YpPOBHSI K JIPYrOMY, BBINOJHSAS (PYHKIMM OOBICHEHUS W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYyYCHHS
M3y4aeMbIX BEILIECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
IIPEJCTABJICHNUS O XUMUUYECKON COCTABIIAIOLIECH HAyYHON KapTUHBI MUPA B JIOTHKE
e€ CHCTeMHOW NpPHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJaM TO3HaHMUS B Hayke. M3ydeHue XMMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAaHWM W3 paHee W3YUYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpYXKalomuid MUpy,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kimacey.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUK OCHOB
XUMUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JIEATEIIbHOCTH 4YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIbTYPBI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHPOBAHMHM CHUCTEMBI XMMHYECKHX
3HAHUN — BaXHEUHNX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUICCKUX TMOTOKEHUH,
JIOCTYIIHBIX O00OOIIEHU MHMPOBO33PEHUYECKOr0 XapakTepa, s3blka HAyKH, B
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OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKUX peaKiuii, B GOPMHUPOBAHUH U PA3BUTUHU MO3HABATEIBHBIX YMEHHUHN U
UX T[PUMEHEHUH B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3Ha4YeHHE MPUOOPENTU TAKUE 1T, KaK:

— (opmupoBaHHe HMHTEIJIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY TPUHATHUIO PEUICHUH,
CHIOCOOHOH alanTUPOBATHCS K OBICTPO MEHSIOIIMMCSI YCIIOBUSM KU3HU;

—  HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTHYeCKOoe MpUOOIIeHHE
O0yJaromuxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JESTENbHOCTH, HAaYyYHBIM
MeToJlaM MO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHue yCI0BUi, CITIOCOOCTBYIOIUX MPUOOPETEHUIO O0YyYatOIIUMUCS
OTbITa Pa3HOOOpPa3HOW MAEATEIHHOCTH, MO3HAHUS M CaMOIMO3HAHMS, KIFOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHATIBHOW W  €CTECTBEHHO-HAYYHOM
ITPaMOTHOCTH, B TOM UHCJIE€ YMEHUW OOBSICHITH W OICHUBATH SIBIICHUS
OKpY’KaIOIIer0o MHUpa, WCIOJb3Yysl 3HAHWS U OIBIT, MOJyYEeHHBIC MPH H3yYCHUH
XUMHM, TPUMEHATh UX IPU pEHIeHHH NpoOJieM B IOBCEIHEBHON JXU3HU U
TPYAOBOU JIE€SATEIBHOCTH;

— (QopmupoBaHue y O0Oyyaroumxcsd T'yMaHUCTHUECKUX OTHOILIEHU,
NOHMMAaHUS LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
1EJIeCO00pa3HOro TMOBEIEHUS B OBITY M TPYJIOBOM JEATEIbHOCTH B LEJAX
COXPaHEHUS CBOETO 3/10POBbsSI U OKPYKAIOIIEH MPUPOIHOM Cpebl;

— pa3BUTHE MOTHBAllMU K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHSI OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWIsl W HAMPABICHHOCTH NATHHEHUIIIETO
oOy4eHus.

OOwiee YMCIO YacoB, OTBEACHHBIX I HM3y4yeHUST XHMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlelo), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPXKXAHUE OBYUEHUA

8 KUIACC

ITepBoHayaIbHBIE XUMHYECKHE OHATHSA

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemecTs. [loHsaTHE 0 MeToAax MO3HAHMS B XMMHH. UHCTBIE BEIIECTBA U CMECH.
Crioco0bl pa3eneHus: CMeCeu.

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

Xumuueckas ¢opmyna. BaJeHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. (OTHOCUTENBHAs aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYISIpHAs Macca. MaccoBast 40 XMMUYECKOTO JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosb. MonsipHas Macca. B3auMocCBsI3b KOIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX e€AWHMI] BemiecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COEUHEHUH.

du3nyeckne U XMMUYECKUE SBJICHUS. XUMHUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYeckue ypaBHeHus. Krnaccudukarms
XUMUYECKUX PEeaKIUi (COeTUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHUYECKOHN IMOCYIOM, MpaBuWiIaMu paboThl B JabopaTtopun U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMHUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (IJIaBJI€HUE BOCKA, TasHUE JIbJIa, PACTUPAHHE caxapa B CTYIIKE,
KUITIEHUE U KOHJIEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHUE CBEYM, MPOKAJTMBAHUE
MEJTHOM TTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIIOTOMN) SBJICHUI, HAOMI0ICHUE U
ONMKMCAHWE NPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakluil (pasiiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapuisi, pasziioKeHHe TUAPOKCHIA
meau (1) mpu HarpeBanuu, B3aumoieicTBre xkene3a ¢ pactBopom cosd meau (II),
U3y4eHHE CMOCOOOB pa3JelieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIapUMBaHUeE, AUCTWLIALUSA, XpoMaTtorpadusi, IpOBEACHHE OUUCTKH IMOBAPEHHON
COJIM, HaONIOJEHUWE W  ONUCAaHWE  pe3yJbTaTOB  MPOBEACHHS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(ILIapOCTEPKHEBBIX ).

Ba:xkueiiye npeacTaBUTEIM HEOPraHNYECKHX BELeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopox — aneMeHT U mpocroe
BenlecTBo. Haxokaenuwe kuciaopoga B Ipupoje, (U3MUEecKHe M XUMHUYECKUE
cBoiicTBa (peakuuu ropenusi). Oxcuabl. Ilpumenenune xkucinopoaa. CrocoObl



MOJIYYCHHUST KUCTIopoAa B J1abopaTopuu W TPOMBINIUICHHOCTH. KpyroBopor
Kucaoposa B mpupojie. O30H — alIoTpoIiHas MOIU(GUKALINUS KHCIOPO/Ia.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCUJIEHHE MapHUKOBOIO 3 eKTa, pa3pyluieHue 030HOBOTO CIIOSI.

Bonopon — nsnemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bogopona B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

dusnyeckue cBoucTBa BOAbBl. Boma kak pactBoputrenb.  PacTBOpHI.
HacepileHHble ¥ HEHACHIIMIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOALl. OCHOBaHUS.
Ponp pacTBOpoB B IpUpOZiE€ U B KHU3HU 4eloBeka. KpyroBopor BoAbI B MPUPOJE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosieoOpasyromue. Homenknarypa okcuaoB. Dusnueckue U XHUMHYECKHE
cBoMcCTBa OKCHIOB. [losrydeHrne OKCUI0B.

OcunoBanus. Knaccudukanuss ocHOBaHMM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHnid. PU3MYECKHE W XHMHUYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanusa kucnor. Homenknarypa kucnor. Ousnyeckue u
XMMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

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

['eHeTnueckas CBSA3b MEXKIY KIaCCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKcnepumenm:

KAUuECTBEHHOE ONPENEIICHUE COAEPKaHUs KUCIOpOAa B BO3AyX€, MTOIYUYEHHUE,
coOupaHue, pacrno3HaBaHWE M M3YYEHHE CBOMCTB KHCIOpOJa, HAOIIOJCHHE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MmoXxapa), O3HAKOMJIEHHE C oOpa3llaMh OKCHIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpoJia (rOpeHHe), B3auMojeicTBre Bojopoaa ¢ okcugom meau (II)
(BO3MOXXHO HCIOJIb30BAaHUE BUAEOMATEPUAJIOB), HAONIOJCHHE OOpa3IOB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIIEOBAaHUE OCOOEHHOCTEH pPacTBOPEHUS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aWUMOJCHUCTBUE BOABI C METAIIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpPHAJIOB),



UCCIIEIOBaHNE O00pa3lloB HEOPraHMYECKHUX BEIIECTB PAa3IMYHBIX KJIACCOB,
Ha0JI0/IeHNEe U3MEHEHHSI OKPACKH MHAMKATOPOB B PACTBOpAX KHUCIOT U IIEJIOUEH,
u3ydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pacTBOpoM CepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHE OJHOrO0 METajla JPYTMM M3 PacTBOpa COJIM, PEIICHUE
DKCIEPUMEHTAJIBHBIX 33/1ad 10 TeMe «BaXHeWlne KiIacChl HEOPTaHUYECKHUX
COECTUHEHUI».

IMepuonuueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemMeHToB JI. . MengeneeBa. CtpoeHue aToMoB. XMMHYECKAsi CBA3b.
OKHCIUTEIBHO-BOCCTAHOBUTEIbHbIC PEAKIIUH

[lepBble TOMBITKM KIACCU(PHUKAIUU XUMUYECKHUX 3jeMeHTOB. [loHsTHE O
IPYIIax CXOJHBIX JJIEMEHTOB (IIEJIOYHBbIE M IIEJIOYHO3EMEIbHbBIE METAJLIbL,
rajlore€Hbl, MHEPTHBIE ra3bl). DIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCUIbI
Y TUJIPOKCHU/IBI.

[lepnonmueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEepuoAHas  (OpPMbI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynnbl. OU3NYECKUH CMBICH MOPSAAKOBOIO HOMEpPA, HOMEPOB INEpUONA U
IPYIIIBI 3JIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oromnel. DnexkTtponsl. CTpoeHue
ANEKTPOHHBIX  000J04€K aroMOB TepBbIX 20 XUMHUYECKHMX  DJIEMEHTOB
ITepuomnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTHKA XHUMHUYECKOIO
AJIEMEHTA M0 ero nosoxeHuro B [lepuoanyeckoit cucreme /. 1. Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHUYECKHX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPyIINaM U NEPUOJaM.

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

Xumuueckass cBsi3zb. KoBasieHTHas (ToJisipHasi W HEMOJSIpHAsl) CBSI3b.
DJIEKTPOOTPULIATENIBHOCTh XUMHUECKUX AIIEMEHTOB. IOHHAs CBS3b.

Crenenp  okuciieHusi.  OKHCIUTENIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Ipouecchl OKMCAEHUS U BOCCTAHOBIJIEHUS. OKUCIHUTENIN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBHE
IUAPOKCUIA LHMHKA C pAacTBOPAMHM KHCIOT W IIEJIIOYEH, MPOBEACHUE OIBITOB,
WUIIOCTPUPYIOIIUX ~ IPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peaKUuid
(ropeHue, peakliiy pa3IoKeHUsI, COEUHEHU).

Mescnpeomemmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYILECTBIISIETCS YE€pPe3 HCIOJb30BaHUE KaK OOIIUX EeCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: Hay4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aToM, D3JIEKTPOH, NPOTOH, HEWUTPOH, HWOH, HYKIHUJ,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUIN 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUs, KOCMOC, IJIAaHEThI, 3BE3/1b1, COTHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapochepa, MHUHEpATbl, TOPHBIE TOPOJIBHI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnonmueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
. MenpneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOICTB
XUMHUUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOJOB, Kalaus, KaIbUs U HUX
COCMHCHUM B COOTBETCTBUU C TIOJOKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMHUYECKOW CBSI3U. THUIBI KPUCTAIITUYECKHUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIA KPUCTAJUIMYECKON PEHIETKH U
BUJIa XUMHUYECKOM CBS3H.

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

Knaccudukaiys XuMAYeCKUX peakiuii Mo pa3aTudHbIM MMPU3HAKAM (TI0 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIroBomMy 3ddekrty, Mo
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHUYECKUX JJIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajnu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusax. Ilonsatue o karanuse. I[loHsATHE O XUMUYECKOM paBHOBECUU. DaKTOPHI,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW pEaKUUMU U TOJOKEHUE XUMUUYECKOTO

paBHOBECHSI.
OKHCITUTETLHO-BOCCTAHOBUTENILHBIE ~ PEAKIMK,  AJIEKTPOHHBIN  OajaHc
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHOW ~ pPEAKIIMH. CocraBieHue  ypaBHEHHIl



OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMii C  HKCIOJb30BAaHUEM  METOJa
AIIEKTPOHHOTO OanaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakuun noHHoro oOMeHa. Y ciioBUsl MPOTEKAHUSI peaKMid HOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 DIICKTPOJIUTHUCCKOMN
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHUE C MOJCIISIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE HIIEKTPOIPOBOTHOCTH
pacTBOPOB BEHIECTB, IMpOLECCAa JUCCOUMAIMU KHCIOT, IIEJIOYEe U COJIeH
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBaHme oOcaaka, BBIJICICHHE Ta3a, OOpa30BaHHWE BOABI), OIBITOB,
WUTIOCTPUPYIOLIUX —~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pa3fioKEHUs, COSTUHEHMs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIBHBIX 3a]1a4.

HemeTaJunibl 1 MX cOeIMHEHUS

OOmast xapakTepuctuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHUS AaTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3aMMOJEICTBHE C MeETa/llaMH, HEMETaulaMH, WIeJo4aMu). XJIIOPOBOJIOPO/I.
ConsiHasi KMCIIOTa, XMMUYECKHE CBOMCTBA, MOJy4YeHUE, MpUMEHeHHe. [lelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M 4YeJoBeKa. BakHeWIme XJIOpUIbl U UX
Hax0XJICHUE B MPUPOJIC.

O6mast xapaktepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHue u (U3MYECKUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMUYeCKUe cBoMcTBa. OKCHIBI CEphl KaK MPEACTABUTEIN KHCIOTHBIX OKCHIOB.
Cepnass kucioTa, (QuU3nUeckne ¢ XUMUYECKHE CBOWCTBa (00mmMe Kak
MPEACTaBUTENS Kjacca KHCIOT W crhenupuieckne). XUMHUYECKHE pPEaKIlnu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOMYYeHUSI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOThI, KAYECTBEHHAsI pEAKLUs Ha



cynabdaT-uoH. HaxoxaeHue ceppl u €€ coelMHEHUN B mpupoge. XUMHUECKOe
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE IOXKIH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OOmiast xapakTepucTuka 37eMeHTOB VA-rpynmnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XAapaKTEPHBIE CTENEHU OKUCIECHUS. A30T, paCOpPOCTPAaHEHUE B MPHUPOJE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, OMy4yeHHe U nmpuMenenue. Conu aMMOHMS,
ux pU3NUEeCKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOMcTBa (0OOLIME Kak TMpPEACTaBUTENS Kjacca KHUCIOT M cHeuuduueckue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpaJIbHBIX
yno0peHnil. XuMHUYEeCcKOe 3arpsi3HEHHE OKPYKAIOIIEH Cpebl COETUHEHUSIMU a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). dDocdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3NIecKue U XUMHUUECKHUE CBOMCTBA,
nosydyenue. Mcnonp3oBanne GpocdaToB B Ka4€CTBE MUHEPATBHBIX YIOOPEHUN.

OO6mas xapakrepuctuka 3neMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTENEHW  OKHUCJIEHUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(puUKalMM, pacIpoOCTpaHeHWEe B MNpUpoae, (U3MUECKHMEe U XUMHUYECKHUE
cBoicTBa. Ancopbuus. Kpyrosopot yriepona B npupoae. Okcuabl yriepoja, ux
¢u3nueckue M XUMUYECKHE CBOICTBA, JEHCTBUE HAa JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKrue MpoOJeMbl, CBS3aHHBIE C OKCHIOM
yraepona (IV), rumoresa riao6anbHOr0 TMOTEIJICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa u €€ conM, uX (PU3NYEeCKUe U XUMHYECKHUE CBOMCTBA,
noJiyueHue U npuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34MCTBE.

[TepBoHayanbHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTUHEHUSX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, TaHOJI, TJIMLIEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbie HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
NPOAYKThl UX mepepadoTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOIOTUYECKU BAXKHBIX BEILIECTBAX: )KUpax, OeNKax, yrieBojax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero Qusnueckue M XUMHUYECKHE CBOMCTBA, IOJyYCHHE H
npumenenne. CoenuHeHHs KpeMHusi B mpupozge. OOmume mnpeacraBieHusi 00
okcunie kpemHust (IV) u kpemaueBoi kuciore. CHIMKATHI, UX UCIIOIb30BAaHUE B
ObITYy, B IIPOMBILUICHHOCTU. BakHeWIlMe CTpOUTENbHbIE MaTepHaIbl: KepaMUKa,
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CTEKJIO, IIEMEeHT, 0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIB30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKcnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHHUE MPU3HAKOB
UX TPOTEKAHMsS, OMBITHI, OTpa)Xkaromme (PU3NUEeCKHe M XUMHYECKHE CBONCTBA
raJlOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJb30BAHUE BUIECOMATEPUAIIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMATEpHUAIOB), HaOIIOIEHNE TIpoliecca OOYIIMBaHuUs caxapa I0J JIeHCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, H3y4YEHUE XHMHUYECKHX CBOMCTB
pa30aBIEHHOIN CEPHOM KUCIIOTHI, MPOBEAECHUE KAUECTBEHHOW PEakIMK Ha Cyab(dar-
MOH U HaOJIoJeHHE MpHU3HaKa €€ MpPOTEKaHMs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoOiicTBaMM a3oTa, (ochopa W HX CcOeOIUHEHUH (BO3ZMOXXHO HCIOJIb30BAaHUE
BUJIEOMATEPHUATIOB), 00pa3laMu a30THBIX U (HochOpHBIX yAOOpEHUH, MOIyUYEHUE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydyeHHe NMPU3HAKOB
UX MPOTEKAHMUsI, B3aUMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIbIO
(BO3MOXHO WCIIOJIB30BAaHNE BHJIEOMATEPHUAIIOB), U3y4eHHUe MozeJen
KPUCTAUIMYECKUX peIIETOK aiMasza, rpaduta, QyiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJCOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM NpPOTHBOTa3a, MOJIydeHHe, COOMpaHue, paclio3HaBaHUE U W3Y4YECHHE
CBOMCTB YTJIEKHCIIOTO ra3a, MPOBEACHUE KAYECTBEHHBIX PEAKIMI Ha KapOOHAT U
CWIMKAT-UOHBl M W3yYEHHE IIPU3HAKOB MX IMPOTEKAaHUs, O3HAKOMIJICHHE C
NPOAYKUMEH CHUIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE HKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTtasiibl M X COCAUHEHUS

OO1ast XapakTepUCTUKA XUMHUYECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux mnosiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U
MenneneeBa u cTpoeHus: aToMoB. CTpOeHHE MeETaUIOB. MeTtayundeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKas  PEIIETKA.  DJIEKTPOXUMHUYECKUH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
criocoObl mosydeHus MetayioB. lloHATHE O KOPpPO3MH METAIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ UX MPUMEHEHHE B OBITY ¥ IPOMBIIIJIEHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B llepuoamyeckon cucreme XMMHYECKHX
anemenToB /. M. MenzaeneeBa, CTpoeHHE MX aTOMOB, HAaXOXKICHHE B IPUPOIE.
duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus u Kanus). OKCUIbl U
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TUJIPOKCUABI HaTpuss W Kanusa. [IpuMeHeHne mEeno4YHbIX METALNIOB M UX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kaiblus. BaxuHelve coequHEHUs KalblUs (OKCHI, THUIAPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHHSA. AM(POTEPHBIE CBOMCTBA OKCHJIA M THIPOKCH]IA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U conn xkenesa (11) u xenesa
(IIT), nx cocraB, CBOICTBA U MOJYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBaAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOXKHO
WCIIOJB30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KaYE€CTBCHHBIX PEAKIMM HA MOHBI: MarHus, KJIbIHS, aJIOMHHUS, LIMHKA, JKEJe3a
(IT) u xenesza (III), mequ (1), HaGrOAEHUE M OMTUCAHUE TPOIECCOB OKPAITMBAHMS
MJJaMEHH MWOHAMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THMAPOKCUIA ATIOMUHUS
Y TUAPOKCHUJA [IUHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a7a4 Mo TeMe « Baxknenime
METaJlJIbl U UX COCAMHCHUS.

XUMHA M OKPYKAIOLIAS cpeaa

Bemectsa u Marepuanbl B IIOBCEIHEBHOM XHU3HM YEJIOBEKA. be3ormacHoe
WCIIOJIB30BaHME BEILIECTB M XMMHMUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMun B pemieHun 3K0JIOrHYECKUX
poOJieM.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).

Meswcnpeomemnmnpwie céasu
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Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBIISIETCS 4epe3 HCIOJb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITMKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAy4YHBIM (DaKT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHU],
U30TOIbI, PAAUOAKTUBHOCTb, MOJIEKYJa, 3JIEKTPUUYECKUI 3apsijl, MPOBOJHUKH,
MOJyTIPOBOJHUKU, AMDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITHNIECKas
pemérka, CIulaBbl, (PU3MUECKHE BEIMYMHBI, €AMHULIBI U3MEPEHUs, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpadbl, TOPHBIE MOPOJBI,
M10JIE3HbIE UCKOIAaeMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.
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IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yJIbTaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
oOpa3oBaHMsI JOCTUTAIOTCS B Xoie OOydeHHs XHMUU B €IUHCTBE y4eOHOU u
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOIMO3HAaHUs, CAMOPA3BUTHUS U COLIMATIU3ALIMHN O0YUYaIOIINXCS.

JIMYHOCTHBIE  pE3yJbTaTbl  OTPAXalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBATbCS CUCTEMOW IIO3UTHBHBIX LIEHHOCTHBIX OpHEHTALMA U
pacUIMpPEHHE OIBITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpMOTHYECKOro BOCIIMTAHMS:

LIEHHOCTHOT'O OTHOUIIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
U HAay4YHOMY HAcCJeIHI0, MOHMMAHMS 3HAYEHUS XUMUYECKOHM HAyKH B JKU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIJIAJETh JOCTOBEPHON MH(popManuel o
NIEPENOBBIX JOCTH)KEHHMSIX W OTKPBITUSAX MHMPOBOM M OTEHYECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U OOILIECTBA;

2) rpa’aaHCKOr0 BOCIIMTAHUA:

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTUBE, KOMMYHUKAaTUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIEAOBATEIbCKOW, TBOPYECKOM W APYrMX  BHAAX
NeATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIbHOCTH MpU
BBINIOJIHEHUHU YYE€OHBIX, [O3HABAaTEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIEPUMEHTOB, CO3/1aHUU YUYE€OHBIX MIPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOIIOMOIIM B IIpoLlecCe€ OTOM Yy4yeOHOW JeATENbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TOBEAEHUE M IIOCTYNKH CBOMX TOBAPUIIEH C IO3HUIUHU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUSA MMOCIEICTBHUI MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHPOBO33PEHYECKHUE TPEICTABICHUSA O BEIIECTBE M XMMHUYECKOW DPEaAKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKHM WU COCTaBISIOLINE
OCHOBY JIJI1 TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPa, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPUPOIbI, B3aUMOCBA3AX YEIOBEKA C
MPUPOJHOM CPEJIOW, O POJIM XUMHUH B ITIO3HAHUH ITUX 3aKOHOMEPHOCTEN;

MIO3HABATEJIbHBIE MOTHUBBI, HAIIPaBJICHHBIE HA MOJIYYEHUE HOBBIX 3HAHHM IO
XUMHH, HEOOXOauMbIe Ui OOBSCHEHUS HaOII0JaeMbIX TMPOILIECCOB U SIBICHUH,
MO03HABATENIbHOM, MH()OPMAIIMOHHOW M YHUTATENbCKOW KyJIbTYpbl, B TOM YHCIE
HAaBBIKOB CaMOCTOSITEJIbHOM pabOThl C Y4YEOHBIMM TEKCTaMH, CIPaAaBOYHOMU
JUTEPATypOM, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;
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WHTEpPEC K OOYYCHHMIO M TO3HAHWIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  €caMOOOpa3OBaHWMIO, TPOSEKTHOW H  HMCCICIOBATEIHCKOM
NEATETLHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABIICHHOCTH W yYPOBHSA OOY4YEHUS B
JaJIbHEHIIIEM;

4) popMuUpOBaHUSA KYJIbTYPbI 310POBbS:

OCO3HAHHUE IIEHHOCTH KW3HU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3J0pPOBBIM 00pa3 >KU3HU, OCO3HAHHE TOCJICICTBUU U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aIKOTOMs, HAPKOTUKOB, KypeHUs),
HEOOXOJMMOCTH COOMIOJICHUs] TpaBui 0€30MacHOCTH TIpU  OOpallieHuu ¢
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHON KU3HU;

S) Tpy10BOI0 BOCIIMTAHMS:

MHTEPEC K MPAKTUUECKOMY M3YUYCHUIO TPOoQeccril U Tpyaa pa3IudHOTo poja,
YBaXKEHHUE K TPYAy M pE3yibTaTaM TPYIAOBOM IEATEIbHOCTH, B TOM YHUCJIE Ha
OCHOBE TMPUMEHEHUs TMPEJAMETHBIX 3HAHUW 10 XUMHUHU, OCO3HAHHBIA BBHIOOD
WHJMBUAYAJTLHOU TPAECKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U OTPEOHOCTEN,
yCHenHon npodeccuoHaabHON eITENHbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCUOHAIBHON CPEJIE;

6) 3K0J10rH4eCKOro BOCIIUTAHMS:

HKOJIOTUYECKHU 11eJIeCO00pa3HOe OTHOIICHHE K MPUPOAEC KaK HCTOYHUKY
JKW3HU Ha 3eMJie, OCHOBE €€ CYIeCTBOBAHMUSI, IOHUMAaHUE IIEHHOCTU 3JI0POBOTO U
Oe3omacHOoro oOpas3a >KM3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bu3MYecKOMy M TICUXHMYECKOMY 370pPOBBIO, OCO3HAHHE IEHHOCTH COOJIIOICHUS
mpaBui1 0€30MaCHOTO MOBEJEHUS MTPH padOTe C BEIIECTBAMH, a TAK)KE B CUTYaIIUSX,
YTPOKAIOIINX 3J0POBbIO U KU3HU JIFOJIEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSI, MOJydaeMble MPU U3YYECHUU XUMUH, IS
pELICHUS 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIECH MPUPOJHOW CPEAOM, I MOBBILICHUS
YPOBHSI  DKOJIOTUYECKOW  KyJbTYphl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
HKOJIOTMUECKUX MPOOJIEM M MyTeW UX PEIICHUS MOCPEICTBOM METOJIOB XUMUU,
AKOJIOTUYECKOTO MBIIIJICHUS, YMEHHUSI PYKOBOJICTBOBATHCS UM B MO3HABATEIIbLHOM,
KOMMYHUKAaTUBHOMN U COLMAIIHOU MPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATDHI

B coctaBe MeTanpeAMETHBIX pe3yJbTaTOB BBIACISAIOT 3HAUYUMBIC JJIA
dbopMUpOBaHUSI MHUPOBO33PEHHUS OOIEHAy4YHbIE TOHATUS (3aKOH, TeOpHus,
NPUHIUI, TUIIOTE3a, (PAKT, CUCTeMa, MPOIIECC, SKCIEPUMEHT U JIPYTO€.), KOTOPbhIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX TMPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUU M3 ITUX MPEAMETOB (OPMHUPOBATH MPEACTABICHHUE O IEIOCTHOU
HAyYHOW KapTHUHE MHPA, U YHUBEpPCAJIbHbIC yUeOHbIE EWCTBUS (ITO3HABATEIIbHBIEC,
KOMMYHUKATHUBHBIE, PETYJISATHUBHBIE), KOTOphIE 0OecrneunBaroT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUUIAHUPOBAHUIO M OCYUIECTBJICHUIO Yy4eOHOM
JEATEIIbHOCTH.
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Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE JeiicTBUSA

ba3oBble jornueckue aeiicTBUA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHMUI: PAcCKPhIBaTh CMBICI XMMHUYECKHX MOHATUN (BBIAEIATh UX XapaKTepHbIE
MPU3HAKHU, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTUMHU MOHSTHUSIMH), UCIOJIb30BATh
TIOHATHS JIJIs1 OOBSICHEHUS OTJICIBHBIX ()aKTOB U SIBJICHHM, BEIOMPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINNKA XUMHUYECKHUX BEIIECTB W XMMHUUYECKHX PEaAKIUH,
yCTaHaBJIMBATh MPUYMHHO-CIICJACTBEHHBIE CBA3UM MEXAY OOBEKTaMU H3yUCHUS,
CTPOUTH JIOTUYECKHUE PACCYKACHUS (MHAYKTHUBHBIC, I€TyKTUBHbBIC, [0 aHAJIOTUHN),
JI€TIaTh BBIBOJIBI U 3aKIIOYECHHS;

YMEHHUE TMPUMEHSATH B TpoIlecce TMO3HAHMUS TMOHATUS (TIPEAMETHBIE W
METaNnpeIMETHBIC), CAMBOJIMYECKHE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCIIbHBIC TTPEICTABICHUS —
XUMUYECKUN 3HAK (CMMBOJI DJIEMEHTAa), XUMHUYEecKass (GopMysia U ypaBHEHHUE
XUMHUUYECKON peakiny — MpU PEIICHUH y4eOHO-MTO3HABATENIbHBIX 33j1ad, ¢ YYETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEPU30BaTh CYIIIECTBEHHbIC
MPU3HAKUA U3Yy4aeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIHM,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBS3U U
MPOTUBOPEYUHS B U3yUaeMbIX MTPOIIECCAX U SBJICHUSX.

Ba3oBble uccienoBarejbckne AeCTBUS:

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAaueCTBE HHCTPYMEHTA
MO3HAHUSA, a TaKKe€ B KadeCTBE OCHOBBI I (POPMHUPOBAHUS THUIOTE3BI IO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

MpPUOOpPETEHUE OIMbITa M0 TUIAHUPOBAHUIO, OPraHU3AIMH W TIPOBEJICHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3ynbTaT, popMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora ¢ unpopmaunmeii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOJYyYaeMyI0 W3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcsl MHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHBYIO H
HEJIOCTOBEPHYIO MH(POPMAITHUIO;

yMEHUE TPUMEHSATh Pa3ju4yHble METOJbl U 3aMpOChl MPU MOHCKE U OTOOpE
uH(OpPMAIIMU U COOTBETCTBYIONIMX JAHHBIX, HEOOXOIWMBIX JJIS BBITIOJHEHUS
y4eOHBIX U TIO3HABATEIBHBIX 3a7]a4 OMPEICAEHHOTO TUTIA, IPUOOPETCHHUE OTBITA B
0o0JaCTH  WCTMOJB30BaHUS  MHGOPMAIMOHHO-KOMMYHUKATUBHBIX — TEXHOJIOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HCIIOJIb30BaHUS PA3JIMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOATENLHO BHIOMPATh ONTUMAIBHYIO (POpMY MpeAcTaBieHus: UHPOpMauu U

16



WUIIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JuarpaMmmamu,
npyrumu popmamu rpauku ¥ UX KOMOWHAIUSMU;

YMEHUE UCIOJIb30BaTh M AaHAJIM3UpOBaTh B Ipolecce Yy4eOHOH U
UCCJIEI0OBATENHCKONU JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUUA MPOMBIIUICHHOCTH,
CEIIBCKOTO XO35IMCTBA M TPAHCIOPTAa HAa COCTOSIHUE OKPYXAKOIIEH MNPUPOIHON
CpENBbL.

KoMMyHUKATHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe IeCTBHS:

yMEHHUs 3aJlaBaTh BOIPOCHI (B XOJe auajora W (WIM) JIHUCKYCCHUH) TIO
CylIecTBy  oOcCykmaemMoill  TeMbl, (OPMYJIHpPOBATH CBOU  MPEIOKEHUS
OTHOCUTEJIBHO BBIITOJIHEHMS PEJIOKEHHOM 3a1a4H;

YMEHHSI  NPEACTABIATH  IOJYYEHHBIE  PE3yNbTaTbl  IO3HABATENBHOMU
NEATEIbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JeJlaTh MPEe3EHTALUIO
PE3yJIbTaTOB BBIMNOJHEHUS] XMMHUYECKOTO SKCIEpUMEHTa (71ab0paTOpHOTO OMNbITa,
71a00paTOpHOI pabOTHI 110 UCCIEAOBAHNIO CBOMCTB BEIIECTB, yUEOHOIO MIPOEKTA);

yMEHUSI Y4EeOHOrO COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
ITIO3HABATEIIBHOM WM MCCJIEAOBATEIbCKOW  NESITENBHOCTH  IPU  PELICHUHU
BO3HHMKAIOIIMX NpOOJIEM Ha OCHOBE Y4yé€Ta OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uiuil (00cyXeHuss, OOMEH MHEHHMSIMH, «MO3TOBBIE IITYPMbI», KOOPIWHAIUSA
COBMECTHBIX JCHCTBUM, OIpPEACICHHE KPUTEPUEB II0 OLEHKE KayecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHe).

PeryasiTuBHbIC YyHUBEpPCAJbHbIC YUeOHbIE 1eliCTBHSA:

YMEHUE CAMOCTOSTENIBHO ONPENEHATh LENU JEATEIbHOCTH, IUIAHWPOBATH,
OCYILIECTBISITh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesTeIbHOCTh, BBIOUpaTh Harbosee 3(pheKTUBHBIC CITOCOOBI pelieHusl yUeOHbIX U
MTO3HABATENBHBIX 33/1a4, CaMOCTOATENIIBHO COCTABJIATh WIH KOPPEKTUPOBATH
MPEUVIOKEHHBIA AJITOPUTM  JIEWCTBUWA TPU  BBINOJHEHUM 3aJaHUM C Y4YETOM
MOJIYYCHHUSI HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX W PEAKIIHSIX,
OLICHMBATh COOTBETCTBUE IIOJIyYEHHOTO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIB30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEJIaracMbI€ B YCIOBUHU 3aJaHUN.

MHNPEJIMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX pPE3yNbTATOB IO OCBOCHHUIO 00s3aTEIBHOrO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW denepaibHON pabodeil mporpaMMoH,
BBIJICTISIIOT: OCBOEHHBIE OOYYAlOIIMMKCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI
JneucTBul, crnenuduueckue A TpeAMETHONM o0nactu  «XUMHS», BUIBI
JNEATEIBHOCTH MO  MOJYYEHHID HOBOIO  3HAHWS, €ro  HWHTEpIpETalUH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYAIIHSIX.

K kxoniy oOyuenus B 8 kiacce npeMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX IMOHSATHN: aTOM, MOJIEKYJa,

XUMUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CIIOAKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOJAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
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MOJIEKYJIIpHAsi Macca, KOJMYECTBO BEILECTBA, MOJIb, MOJIApHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COCIMHEHUHN, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMHUYECKasi peakius, KiacCU(UKaIUs peakuui: peakuuu
COCIIMHEHHUS, pEaKUMU Pa3joKEHUs, PEaKIUU 3aMEeIlCHUs, peaKluuu
oOMeHa, 9K30- M SHAOTEPMHUUYECKUE PEaKINH, TeTIOBON 3((HEKT peaKiiuH,
AIpO aTOMa, JJIEKTPOHHBIM CIOM aroma, aToOMHas OpOUTallb, PaAIUYC
aToMa, XMMHUYECKasi CBs3b, MOJSIPHAS. U HEMOJISIpHAs KOBaJCHTHAs! CBS3b,
MOHHAs CBSA3b, MOH, KATHOH, aHMOH, PACTBOP, MAccoBas J0Ji BeEIleCcTBa
(mpolleHTHAs: KOHLEHTpaLs1) B pacTBOPE;

WUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHMHUYECKHX TIOHATHA H
MPUMEHSATH ATH MOHATHS IPY OMUCAHUU BELIECTB U X MPEBPAIICHHUIA;
UCIOJIb30BaTh XMMHMUYECKYI0 CHUMBOJIMKY [UIsl COCTaBJIeHHUS (GopMyll
BEILIECTB U YPABHEHUI XUMHUYECKUX PEAKIIHII;

ONpPEIENATh BAJIEGHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENEHb  OKWUCIEHUS  3JEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEIUHEHUN IO
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAaJIGHTHAas W HOHHAs) B
HEOPTraHUYECKUX COCUHEHUSX;

packpeiBath cmbicn [lepuogmueckoro 3akona [[. WM. MeHnneneesa:
JEMOHCTPUPOBATh IMOHUMAHUE TEPUOANYECKON 3aBHCUMOCTH CBOMCTB
XUMHUYECKUX DJIEMEHTOB OT HMX IoOJIokeHus B lleprogmdeckoil cucreme,
3aKOHOB COXPAHEHHs MAacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YYEHUs, 3aKOHa ABOraapo;

OMHUCBHIBATh M XapakTepu3oBaTh TaOnMuHyro ¢dopmy Ilepuoandeckoit
CUCTEMBl XMMHUYECKHX OJJIEMEHTOB: pa3jinyaThb TMOHSTHUS «rJaBHas
noarpymnmna (A-rpymmna)» u «modounas noarpynna (b-rpymnma)y, Maneie u
OonbllIe TEPUOAbl, COOTHOCUTH O0003HAUEHMs, KOTOpPbIE HMEIOTCS B
tabmune «llepuognueckass cucteMa Xumudeckux osiemeHToB [, U.
MengeneeBay C YHUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUSI aTOMOB
XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij slpa, 00Ilee YUCIIO dJIEKTPOHOB
Y PACMPEIEIICHUE X IO SJEKTPOHHBIM CJIOSIM);

KJIACCU(PUIIMPOBATH XMMHUYECKHUE 3JIEMEHTbI, HEOPTaHUYECKUE BELIECTBA,
XUMUYECKHE peakuuu (10 YUCIy U COCTaBy YYAaCTBYIOUIUMX B pPEAKIUU
BEILIECTB, 10 TETUIOBOMY (D (PEKTY);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XMMHYECKHE CBOWCTBA BEIIECTB
pa3IMYHBIX KJIACCOB, MOJATBEPXKAAsl ONUCAHUE MPUMEPAMU MOJIEKYIISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALEHUNA B
Pa3IUYHBIX YCIOBUSX;
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BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISPHYI0O W  MOJIIPHYIO MAacChl
BCIIIECTB, MAaCCOBYIO [IOJIFO XHMHYECKOTO JJIEMEHTa 10 (dopmyse
COCIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOIUTH PACUETHI
M0 YPaBHEHHUIO XUMUYECKON PEeaKinu;

MPUMEHSTH OCHOBHBIC OINEpAIllMU MBICIUTEIIbHON JEATEIbHOCTH — aHAJIHU3
W CUHTE3, CpaBHEHHE, 000OIICHHME, CHCTeMAaTH3aInio, KIIacCU(PHUKAIIUIO,
BBISIBIICHHE TPUYMHHO-CICACTBEHHBIX CBSI3€d — JUISI M3YyYCHHUS CBOWCTB
BEIIECTB M XHUMHUYECKUX PpEaKIUi, €eCTECTBEHHO-HAyYHbIE METOJbI
NO3HAHUA — HAONIOJCHUE, U3MEpPEHUEe, MOJCIHPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CIENOBAaTh  IpaBWJaM  TMOJIb30BAHUA  XUMHUYECKOM  MOCYJIOM W
7a00paTOpHBIM  O0OpYJOBaHMEM, a TaKXKe IMpaBWIaM OOpAIlCHUS C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUI0O U COOMpAHHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C OMNPEICIEHHON MACCOBOM JIOJIEW PACTBOPEHHOIO BEILIECTBA,
IUIAHUPOBATh W TPOBOAWTh  XHMHYECKHE  DKCIICPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IMIEIOYEH U KUCIOT C MOMOIIBIO HHIUKATOPOB
(;makmyc, henondTanent, METUIIOPAHXK U APYTHE).

K xoHI1y 0OydeHus B 9 kiacce npeMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBIC OCHOBHBIX XHUMHUYECKHUX MOHSATHUWA: XUMHUYECKUM
JJIIEMEHT, aTOM, MOJEKYJa, WOH, KaTHOH, aHWUOH, MPOCTOE BELIECTBO,
CJIIOKHO€ BEIIECTBO, BAJIEHTHOCTh, 3JIEKTPOOTPULATENBHOCTh, CTEIIEHb
OKHUCJIEHHS, XUMUYECKasl peaKusi, XUMUYECKasl CBA3b, TEIJIOBOU 3P(PEeKT
peakuu, MOJib, MOJSPHBIA  00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HEAJIEKTPOJUTHI, 3JIEKTPOJIMUTHYECKAST JUCCOLMALNS, PEAKIHH HOHHOIO
oOMeHa, Karauu3aTop, XWMHUYECKOe paBHOBECHE, OOpaTUMbIE U
HEOOpaTUMBbIE pEaKlMHM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIbHBIE PEAKIUH,
OKUCIIUTENIb,  BOCCTAHOBUTEJIb, OKHCIEHHE W  BOCCTaHOBJICHHUE,
ajuioTponusi, aMm(pOTEpHOCTh, XUMHYECKasi CBSI3b (KOBaJCHTHAs, MOHHAs,
METaJUINYecKasi), KpHUCTAUIMYECKass pEIIETKa, KOpPpO3Us METAIIOB,
CIUIaBbl, CKOPOCTb XUMHWYECKOM pEaKUuHu, MNPEAeIbHO JOIyCTHUMas
koHueHTpaus [1/IK Bemecrna;

WUTKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHU U
NPUMEHSATH 3TH MOHATHS IPY OMMCAHUU BELIECTB U UX MPEBPALLCHMIA;
UCIIONB30BaTh XHUMHMYECKYI0 CHUMBOJIMKY [UIsl COCTaBieHHS (GopMyll
BEIIECTB U YPABHEHUN XMUMHUYECKUX PEAKIUN;

ONPENIENATh BAJICHTHOCTD U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PpA3IUYHOIO COCTaBa, NPUHAIJIEKHOCTh BEIIECTB K
ONpeneNnEéHHOMY KIIACCy COEIUMHEHH MO QopmyiaMm, BUJ XUMHYECKOH
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CBsSI3U (KOBaJ€HTHAs, WOHHAS, METAJUIMYECKas) B HEOPraHUYECKHUX
COCIMHCHHUSX, 3apsii MOHA M0 XUMUYECKON (QopMmylie, XapakTep Cpeasl B
BOJIHBIX PACTBOPAaX HEOPraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKH KOHKPETHOI'O BEILIECTBA;

packpsiBath cMmbica Ilepuonnueckoro 3akona J[. M. MenneneeBa wu
JIEMOHCTPUPOBATh €ro IOHHUMAaHUE: OIKCHIBATh W XapaKTepu30BaTh
Tabnmuunyio (opmy [leproamdeckoil CUCTEMBl XMUMHYECKHX DJIEMEHTOB:
pa3IuyaTh MOHSTHS «rJaBHas moarpynmna (A-Tpynma)» H «moOodyHas
noarpynmna (b-rpynma)», manele u OOJbBIIME IMEPUOIBI, COOTHOCHUTH
0003Ha4YCHUsI, KOTOpPhIE MMEIOTCS B IEPUOAUYCCKONM Tabiuie, C
YUCJIOBBIMU  XapaKTePUCTHUKAMH  CTPOCHMSI aTOMOB  XMMHYECKHX
AJIEMEHTOB (COCTaB W 3aps] sjpa, OOIIee YHUCIO DJJIEKTPOHOB U
pacmpenieieHde HMX II0 DJICKTPOHHBIM  CJIOSIM), OOBSACHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHUU CBONCTB AJIEMEHTOB M HUX COCIUHEHUM B
npejenax MajiblX MEPUOJIOB U TJIaBHBIX MOATPYMN C YYETOM CTPOCHHUS UX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMHUUYECKUE SJIEMEHTHI, HECOPraHUYECKUE BEIIECTBA,
XMMHUYECKUE peakiuM (10 YMCIAy M COCTaBy YYAaCTBYIOIIMX B pEaKIuu
BEIIIECTB, MO TEIIOBOMY (P (DEKTy, MO0 M3MEHCHHIO CTEIICHEH OKHCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME U CHEU(DPUYECKUE XUMHYECKUE
CBOMCTBA MPOCTBIX M CJIOXXHBIX BEIIECTB, IOJITBEPKIAAs OINMCAHUE
MpUMEpPaMU MOJIEKYJISIPHBIX W HOHHBIX ypaBHEHUHM COOTBETCTBYIOIIUX
XAMWYECKUX PEAKIIHIM;

COCTaBJISAITh YPAaBHEHUS DJEKTPOJIUTHYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIET0YEH U COJIEH, ITOJTHBIE U COKPALIEHHBIE YPABHEHHUS PEAKIIMI NOHHOTO
oOMeHa, ypaBHEHHUS PEaKIui, MOATBEPKIAIOMUX CYIIECTBOBAHUE
TEHETUYECKOM CBA3U MEXK/y BEUIECTBAMU PA3JIMYHBIX KJIACCOB;
pacKpbIBaTh  CYIIHOCTh OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIHUMA
MOCPEACTBOM COCTABJICHUS JICKTPOHHOTO OalaHCca ATUX PEaAKIINA;
MIPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOKHOCTH MPOTEKAHUS XUMHYECKMX IMPEBpaIICHU B pa3IdYHbIX
YCJIOBUSIX;

BBIYUCIISITH  OTHOCUTEJBHYIO MOJICKYJISIPHYIO W MOJISIPHYIO MacChl
BEIIIECTB, MAaCCOBYIO JIOJIIO XHMHUYECKOTO »JJeMeHTa 1o dopmylie
COEIMHEHHS, MAaCCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEaAKIUU;

coOofaTh  MpaBuwia  MOJb30BAaHUA  XUMHUYECKOM  MOCyAoM U
Ja00paTOpHBIM  O0OPYJIOBaHMEM, a TaKXe IpaBujia oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUU C HHCTPYKUHMSIMH IO BBINOJHEHUIO
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71a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TOJMYYEHUI0O U COOMPAHUIO
ra3000pa3HbBIX BEMIECTB (aAMMHAaKa U yTIICKHUCIIOTO Ta3a);

MPOBOJUTh  PEAKIMH,  TOATBEPKIAIONIME  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIISCTB: PACIO3HABATH OMBITHBIM MYTEM XJIOPHI-, OPOMUI-,
uoaua-, kKapOoHar-, ¢ocdar-, cwiIMkKar-, cyibdar-, THIPOKCHUI-HOHBI,
KaTHOHbI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

PUMEHSATH OCHOBHBIE OTEPAIIMN MBICTUTEILHON NEATEIPHOCTH — aHAJIN3
U CHHTE3, CpaBHEHHE, OO0O0OIEeHNe, CHUCTEeMAaTHU3AINI0, BBISBICHHC
MPUYUHHO-CJICJICTBEHHBIX CBS3€d — I U3y4YEHHUS CBOWCTB BEHICCTB U
XUMUYECKAX PEaKIWUi, €CTeCTBCHHO-HAYYHBIC METOIbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIICPUMEHT (pEalnbHBIA H
MBICJICHHBIN ).
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ITPOBEPAEMBIE TPEBOBAHUA K PE3YJIbTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBI

8 KUIIACC
Kon .
IIpoBepsiemble npeAMeTHBbIE Pe3yJabTAThl 0CBOCHHUSI OCHOBHOI
NPOBepPsIeMOro .
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011Iero 00pa30BaHUs
pe3yJbTarTa
1 ITo Teme: «IlepBoHaYaIbHBIE XUMUYECKUE TTOHATHS
pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHX IIOHATHH: aTOM, MOJIEKyJa,
XUMHUYECKUH DIJIEMEHT, IPOCTOE BELIECTBO, CJI0KHOE BEILECTBO, CMECh
(ogHOpOAHAs M HEOAHOPOJHAs), BAJIGHTHOCTb, OTHOCUTENIbHAs aTOMHas U
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIpHAs Macca,
1.1 MaccoBasi J0JIsI XUMHUYECKOT0 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBIA 00BEM,
XUMHUYECKas peaklys, Kiaccu(uKalus peaklUMid: peaklUyd COeIUHEHUS,
peaKkMM pPa3JIOKEHMs, pEeaKklHM 3aMeIlleHHs, Peakuuud oOMeHa, 3K30- U
SHAOTEPMHUUYECKUE PEAKIINH, TEIUIOBOM 3P PEKT peaklu, pacTBOP, MaccoBast
707151 BellecTBa (MPOLEHTHAsE KOHIIEHTPAIUs) B pacTBOpe
> WUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX ~XHMHUYECKUX MOHATHH U
' MIPUMEHSTH 3TU MOHATHUS IIPU ONMCAHUU BEUIECTB U UX MPEBpaIlEHUN
13 UCMOJIb30BATh XMMUYECKYI0 CUMBOJIMKY JUISl COCTaBICHUS (POPMYJI BELIECTB
' Y ypaBHEHUN XUMHUYECKUX PEAKIINI
14 pPacKpbIBaTh CMBICI 3aKOHOB COXPaHEHMsI MacChl BEIECTB, MOCTOSHCTBA
' COCTaBa, aTOMHO-MOJIEKYJIIPHOIO yUEHUs, 3aKOHa ABOraipo
1.5 OTIpeIeNIATh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COSAMHEHUSIX
L6 KJIaccuUUUpoBaTh XUMHUYECKHME peakuuu (Mo 4YHuCIy U COCTaBy
' Y4acCTBYIOUIUX B PEAKIMH BEIIECTB, MO TEINIOBOMY P (HEKTY)
1.7 BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MaccChl BELLIECTB
L8 BBIUUCIIATh MAacCCOBYIO JIONIO XHUMHUYECKOro d3JeMeHTa 10 (dopmyie
' COEAMHEHUS,
1.9 BBIUUCIIATH MACCOBYIO JIOJIIO BELIECTBA B PACTBOPE
110 IPUMEHATh €CTECTBEHHOHAY4YHbIE METObl IO3HAaHWS — HaOJIOJECHHUE,

HU3MEPEHHE, MOJEITHUPOBAHNE, SKCIIEPUMEHT (PeaJIbHBIA U MBICIICHHBIN )

22




ITo Teme: «BaxkHeilme npeACcTaBUTENN HEOPTaHUUYECKUX BEIIECTB)

2.1

2.2

pPacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX TOHSATHI: OKCHJ, KHCIOTa,
OCHOBaHUE, COJIb
ONpEAEATh IPUHAMISKHOCTh BELIECTB K ONpEAENEHHOMY Kiaccy

coequHeHui no popmynam

23

KJ'IaCCI/I(l)I/IL[I/IpOBaTB HEOPraHN4€CKNEC BEIICCTBA

24

2.5

2.6

2.7

XapaKTepu30BaTh (OMUCHIBATh) OOMNIME XUMUYECKHE CBOWCTBA BEIICCTB
pa3IMYHBIX KJIACCOB, IOATBEPIKIas ONMCAHUE NMPUMEPAMU MOJIEKYJISPHBIX

YPaBHEHUH COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIUN

IIPOTHO3UPOBATH CBOICTBa BC€IICCTB B 3aBUCHUMOCTHU OT HUX Ka4YCCTBCHHOI'O
COCTaBa, BO3MOXHOCTH IIPOTCKAHUA XHMHUYCCKHX npeBpameHHﬁ B

PAa3IIMYHBIX YCIIOBHUAX

CJIEI0BaTh IIPAaBUJIaM I10JIb30BaHUS XMMHUECKOH MOCYA0N U 1ab0paTOPHBIM
060py,[[0BaHI/IeM, a TaKXC IIpaBUJIaM O6paH_IeHI/I}I C BfllecTBaMu B
COOTBCTCTBUHA C HHCTPYKIOUAMU 110 BBIITOJTHCHU IO JIaGOPaTOpHI)IX
XUMHYCCKUX OIBITOB 110 MOJYUCHUIO U CO6I/IpaHI/IIO F33006p33HBIX BCIHICCTB
(Bomoposla M KHUCIOpOja), MPUTOTOBICHUIO PACTBOPOB C ONpPEnenEHHOM
MacCOBOM ,[[OJ'IGI\/’I paCTBOpéHHOFO BCIICCTBA, INJIAHUPOBATH U IHPOBOIAUTH
XUMHUYECKHE DKCIIEPUMEHTHl 110 PAaCHO3HABAHHWIO PACTBOPOB ILIEIOYEH U
KHCJIOT € IOMOIIIBIO HHANKATOPOB (J'IaKMyc, (beHOJ'I(I)TaJ'IeI/IH, MCTUJIOPAHK U
Apyrue)

MIPOBOJIUTH PACYETHI 10 YPABHEHUIO XUMUYECKOMN pEeaKIINU

[To teme: «llepnonnueckuii 3akoH u [lepuoanueckas cucreMa XUMHUYECKHUX
anementoB JI. M. MenneneeBa. CtpoeHue atroMoB. XUMHYECKas CBS3b.

OKHCIUTEIIEHO-BOCCTAHOBUTEILHBIC peakuumn»

3.1

pacKpbIBaTh CMBICI OCHOBHBIX XHUMHUYECKHX MOHATUH: SApO aToMma,
ANEKTPOHHBIN CIIOM aroma, aTOMHas OpOHUTallb, palyCc aToMa, XUMUYecKas
CBSI3b, HoJIIpHAs " HenoJsipHas KOBaJICHTHAsI CBSI3b,
ANEKTPOOTPHUIATEILHOCTh, MOHHAS CBSI3b, WOH, KAaTUOH, aHHOH, CTENEHb

OKHCJICHUA

32

KJIaCCI/I(I)I/IL[I/IpOBaTL XHUMHUYCCKHUEC SJICMCHTEI

33

ONHKCBHIBaTh M XapakTepu3oBaTh TabauuHyio (opmy Ilepuogmueckoii
CHCTEMBbl XMMMYECKMX DJIEMEHTOB: pa3iuyaTb [OHATHA  «IJIaBHas
nonarpymnna (Arpynna)» u «nobouynas noarpynna (brpymma)», «Manbie» u

«OOJIBIIIHEY [1(5]0)5(018331
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34

packpeiBaTh  cmbici  [lepmoamueckoro 3akona JI.M. Menneneena:
ACMOHCTPUPOBAThL I[MOHUMAHUC HGpHOI[H‘-IGCKOﬁ 3aBUCUMOCTH CBOMNCTB

XHUMHUYCCKUX 3JIEMCHTOB OT UX IIOJIOXKCHHUA B Hepnonnqecxoﬁ CUCTEME

3.5

COOTHOCUTH 0003HAYCHHS, KOTOpble UMEIOTCS B Tabmuie «llepuonnueckas
cucteMa xuMuueckux osieMeHToB J[.MI. MenjeneeBa» ¢ YHCIOBBIMU
XapaKTEPUCTUKAMH CTPOCHHS aTOMOB XHUMHYECKHX 3JIEMEHTOB (COCTaB H
3apsan  sapa, oOIIee YHUCIO JJICKTPOHOB U pACHpeesieHHe HUX 10

ANEKTPOHHBIM CJIOSIM)

3.6

OIIPEACIIATh CTCIICHb OKUCIICHUA 3JICMCHTOB B 6I/IHapHBIX COCOAUHECHUAX

3.7

9 KJIACC

Koxa
NMPOBEPAEMOro
pe3yjabTara

ONpeAeNsATh BHMJI XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HMOHHasi) B

HCOPIraHUYCCKUX COCAUHCHUAX

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011Iero 00pa30BaHUs

1

ITo Teme: «BemecTBo U XUMHUYECKas peaKnus»

1.1

pacKpbIBaTb  CMBICII ~ OCHOBHBIX  XHMHMYECKMX IOHATHUWA:  pacTBOD,
AJIEKTPOJIUTHI, HEAJIEKTPOIUTHI, SJIEKTPOIUTUYECKAS JUCCOLMAIIHS, PEaKIIUN
MOHHOTO OOMEHa, KaTaau3aTop, XMMHUYECKOE paBHOBECHE, OOpaTUMbIE U
HEOOpaTUMbIE PEaKIMH, OKHUCIUTEIIBHOBOCCTAHOBUTEIBHBIE —PEAKIIUH,
OKHCJIUTENb, BOCCTAHOBUTEIb, OKUCIEHUE U BOCCTAHOBJIEHUE, AJTIOTPOIU,
aM(}OTEepHOCTh, XUMHUECKas CBSA3b (KOBAJICHTHASI, HOHHASI, METAIITUYECKAs ),

KpuCTaJNIn4eCKas peméTKa, CIIJIaBbl, CKOPOCTb XUMHYECKOMN pcaKknuun

1.2

HIUTIOCTPUPOBATL  B3aUMOCBSA3b  OCHOBHBIX XUMHWYCECKUX MOHATUH U

NPUMCHATH 3TU MMOHATHS ITPU OITMCAHUHN BCHICCTB U UX npeBpameHI/Iﬁ

1.3

COCTaBJIATh YPaBHEHMs  DIIEKTPOJUTHUYECKONW  JUCCOLMALUU  KHUCIIOT,
LIEJIOYEN U COJIEH, TIOJIHBIE U COKpPAUIEHHBIE YPAaBHEHMS PEAKIUN HOHHOTO

oOMmeHa

1.4

1.5

PaCKpbBIBATb CYIIHOCTBH OKHCIIUTCIBHO-BOCCTAHOBUTCIBHBIX peaKL[I/Iﬁ

MTOCPEACTBOM COCTaBIIEHUS AJIEKTPOHHOTO OajlaHCa 3TUX peakuuit
MIPOBOJUTH PACUETHI [0 YPAaBHEHUIO XUMHUYECKOMN peakiiuu

Ilo Temam: «Hemetayyiel W HX coeauHeHUsI» U «MeTamipl U HX

COCOAUHCHU A

2.1

XapaKTepu30BaTh (OMUCHIBATH) OOIMIME W CHEIU(PUYESCKHE XUMUYECKUE

CBOMCTBaA IMPOCThIX W CIOXHBIX BCHICCTB, IMOATBEpXKAasd OIIMCAHUC

24




MpUMepaMu  MOJIEKYJSPHBIX U HOHHBIX YPaBHEHHH COOTBETCTBYIOIIHUX

XUMHYECKUX PEaKIUi

2.2

COCTaBJISITb  YpaBHCHUA peaKuHﬁ, MNOATBCPKAAIOIMIUX  CYHIECTBOBAHUC

TeHETUYECKOM CBA3H MECXKAY BEIICCTBAMH PA3JIMYHBIX KJIaACCOB

23

IIPpOrHO3UpPOBAThb CBOMCTBaA BCIIECTB B 3aBHUCHMOCTH OT HX CTPOCHHA,
BO3MOXHOCTH TMPOTCKAHUA XHUMHUYCCKUX HpeBpaH_[eHI/Iﬁ B Pa3jIMUHbIX

YCIIOBUAX

24

2.5

3.1

CJIeZIOBAaTh MPaBUJIaM IOJIb30BAHUS XMMUYECKOH MOCYION | JIaOOpaTOPHBIM
o0opyJoBaHHEM, a TakKe IpaBwiaM oOpallleHHs ¢ BelleCTBaMU B
COOTBETCTBHMM C HMHCTPYKIHMSIMH 110  BBIOJHEHHIO  JTAOOPAaTOPHBIX
XMMHUYECKHUX OINBITOB 110 MOJYYEHHUIO U COOMPAHHIO Ia3000pa3HbIX BEIECTB

(aMMMaKa 1 yrieKkucsoro rasa)

MPOBOJIUTH PEAKINH, MOATBEPKIAIONINE Ka4eCTBEHHBI COCTaB Pa3IHMYHBIX
BEILECTB: PACHO3HABaTh OMNBITHBIM IIYTEM XJIOpUA-, OpPOMHI, HOIHL,
kapbonar, ¢ocdar, cunmkar, cyirbdar, THIPOKCHAMOHBI, KATHOHBI
aMMOHHS, WOHBI M3YYEHHBIX METAJUIOB, NPHUCYTCTBYIOIIME B BOJHBIX

pacTBOpaxX HEOPraHUYECKUX BEILIECTB
[To Teme: «XuMHS U OKpY’KArOIIAsl Cperay

pacKpbIBaTh CMBICI OCHOBHBIX XMMHuYeckux mnonsatuii: II/IK BemiecTsa;

KOppO3HUsl METAJIJIOB

3.2

MPUMEHSTh OCHOBHBIE OMEPALUU MBICTUTENLHON NESTENbHOCTH — aHAllu3 U
CUHTE3, CpaBHEHHE, 0000IIeHNEe, CUCTEeMAaTU3aIMI0, BBISIBICHHE TTPUUYUHHO-
CIIEICTBEHHBIX CBSA3€H — A M3Y4YEHHs] CBOMCTB BEIIECTB M XMUMHUYECKUX
peakiuii; eCTeCTBEHHOHAy4YHbIE METOIbl TIO3HAHMUS — HaOMIOJCHHE,

HU3MEPEHHE, MOJEITUPOBAHNE, SKCIIEPUMEHT (PEaIbHBIA U MBICIICHHBIN )
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Koxa
1

1.1

IIpoBepsieMblii 3JIeMEHT CO/IePKAHUS

HepBOHa‘-IaJIBHBIG XUMHWYCCKHUEC ITOHATUA

[Ipenver xumuu. Ponb XUMUM B JKU3HHM 4YeloOBeKa. XUMHS B CHUCTEME HayK.
Tena u BemiecTBa. PU3MUECKUE CBONCTBA BEIIECTB. ATrperarHoe COCTOSTHUE

BCIIICCTB

1.2

1.3

[TonsiTrie 0 MeTOAax MOo3HAHUS B XUMUU. YncThie BemecTBa U cmecH. CrocoObl
pas3aeneHus cmecen
ATOMBI W© MOJICKYIJIBI. Xumuueckue d3yeMeHTbl. CHMBOJBI XHUMHYECKHX

JJICMCHTOB. HpOCTHe H CJIOXXHBIC BEIICCTBA. ATOMHO—MOJ’IeKy.]U{pHOC YUYCHHUC

1.4

1.5

1.6

XuMuueckas (1)OpMy.]'Ia. BaneHTHOCTE aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocTaBa BCHICCTB. OTtHOCHUTEILHAS aTOMHas mMmacca.
OTHOCHUTENLHAS MOJICKYJISIpHAA Macca. MaccoBas 105151 XUMHAYECKOr0 3JIEMEHTA

B COCTUHEHUH

KonnuectBo BemectBa. Monb. MossipHass Macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl M 4HCIa CTPYKTYPHBIX €IWHUI] BemecTBa. Pacdy€rel mo ¢dopmynam

XUMHYECKHX COCAUHEHUN
dusnueckue U XUMHUYECKUE sABJICHHS. XUMUYECKas peakius U €€ NPU3HAKU.
3aKOH COXpaHEHHUs Macchl BellecTB. Xumuueckue ypaBHeHus. Kiaccugpukanus

XUMHUYCCKHUX peaKLII/Iﬁ (CO@I[I/IHGHI/IH, Pa3JI0KCHUA, 3aMCILICHNA, O6M€Ha)

1.7

XUMUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XUMUYECKOU MOCYI0N, ¢ MpaBUIIaMU
paboTel B JabopaTopun W mpuéMamMu OOpamieHus C  J1abopaTOPHBIM
o0opy/soBaHUEM, H3yUYe€HHE U OIMUCaHUE (U3UYECKHX CBOICTB 00pa3ioB
HEOPTraHWYECKUX BEMIeCTB, HaOmogeHne ¢GU3NUecKuX (TUIaBIICHHE BOCKA,
TasHUE JIbJIa, pAaCTUPAHUE caxapa B CTYIKE, KUIIEHUE W KOHACHCAIUs BOMABI) U
XUMHUYEeCKHX  (TOPEHHE CBEYH, NPOKAJIMBAaHWE MEIHOW  IPOBOJIOKH,
B3aMMOJICHCTBHE Mella C KHUCJIOTOW) SBJICHWH, HAONIOIEHHWE W ONHCAHHE
MPU3HAKOB TMPOTEKAHUSA XUMHUYECKHX peaknuii (pa3jokeHue caxapa,
B3aMIMOJICHICTBHE CEPHOM KHUCIOTBI C XJIOPHIOM Oapusi, pa3lioKeHUe
ruapokcuaa meau(ll) mpu HarpeBaHuu, B3aMMOJCHCTBHE Kelie3a ¢ PaCTBOPOM
conu meau(1l), n3yuenue crnocoOoB pazmeneHus: cMeceit (C mMOMOIIbI0 MarHUTa,

buIsTpOBaHWE, BBITAPUBAHKME, IUCTHIUIALMS, XpoMarorpadus), MpoBeAcCHUE
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OUYMCTKU MOBAPEHHOM coyn, HAOII0JeHNE U OMMCAHHUE PE3YIbTATOB MIPOBEICHUS
OIbITa, WUIFOCTPUPYIOLIETO 3aKOH COXPAHEHMsI MacChl, CO3JaHUE MOJelel

MOJIEKYJI (IIIapOCTEPIKHEBBIX )

Baxuneimme MMpEACTAaBUTCIIN HCOPraHNYCCKUX BEIICCTB

2.1

Boznyx — cmech razos. CocrtaB Bo3ayxa. Kucmopoa — sneMeHT U mpocrtoe
BemecTBo. HaxokaeHune Kuciaopoja B mpupoje, (U3NYecKHe M XUMHUYECKUE
cBorictBa (peakuuu ropenus). Oxcunpl. [Ipumenenue kucimopoga. CrocoOb!
NOJYYEeHUsI KHUCIOpoJa B JIAOOpaTOPUM U MPOMBIIIICHHOCTH. Kpyrosopor

Kkuciopoja B mpupojie. O30H — aioTporHas MoaupuKaius KUCIopoia

2.2

TemnoBoit 3QheKT XUMUIECKON peakluy, TEPMOXUMHUECKHUE YPAaBHEHHUSI, K30~
U DHI0TEpPMUYECKUE peakuK. TOIUINBO: yrojib U METaH. 3arpsi3HeHUE BO31yXa,

YCUJICHUC ITAPHUKOBOI'O aq)@eKTa, pa3pyuieHue 030HOBOI'O CJI0s

23
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2.5

Bonopon — anemeHT M mpoctoe BemecTBo. HaxokneHue Bomopoaa B MPHPOJIE,
du3nueckre W XUMHYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOOBI MOTYYEHHS.

Kucnore! 1 conn
MounspHslii 00bEM Ta30B. Pacy€Tbl M0 XMMHUECKUM ypaBHEHUSIM

®dusnyeckue CcBoWcTBA BOAbl. Boma kak pactBopuTenb. PacTBOpEL
HacellieHHble 1 HEHACBILEHHBIE PacTBOPHLI. PaCTBOPUMOCTH BELIECTB B BOJE.
MaccoBasg nmons BemecrBa B pacTBOpe. XUMHYECKHE CBOWCTBA BOJBI.
OcHoBanus. Ponp pacTBOpoB B NpUpOJE M B KU3HM 4YenoBeka. Kpyrosopor
BOABI B TIpuUpoJe. 3arps3HEHHe NpHUPOAHbIX BoA. OxpaHa M OYMCTKA

MMPUPOAHBIX BO

2.6

2.7

2.8

Knaccudukanus Heoprannyeckux coenuHeHuil. Oxcunbl. Knaccudukanus
OKCHJIOB: cojeoOpa3yomue (OCHOBHBIE, KHUCIOTHbIE, amQoTepHble) U
HeconeoOpasyrone. Homenknarypa oxcuaoB. Pusnyeckue M XUMHUECKUE

CBOICTBa OKCHOB. [losryueHne okcuaoB

OcHoBanus. Knaccudukanuss ocHoBaHUM: WIENOYM U HEPacTBOPUMbIE
ocHoBaHus. HomeHknarypa ocHoBaHUN. PU3NYECKUE U XUMUYECKUE CBOWCTBA

ocHoBaHu. [Torydenne ocHOBaHM
Kucnorel. Knaccudpukanus kucinor. Homenkiatypa kucinor. Ousudeckue u

XUMHYECKHE CBOMcTBa KHCIOT. Pgan axktuBHOcTH MeTayioB H.H. Bekerosa.

[Tonyuenue kucior

2.9

Comu. Homenknarypa conei. @u3nyeckue M XUMHUUYECKUE CBOMCTBA COJEH.

[Tonyuenue coneit
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2.10

I'ereTmueckas cBSI3b MECXKAY KilaCCaMU HECOPraHUYCCKUX COCI[I/IHGHI/II\/'I

2.11

3.1

3.2

XVMMHYECKUN  DKCIEPUMEHT: KadeCTBECHHOE  OIpPEACICHUE  COACpKaHUS
KHCJIOpO/a B BO3JyXe, MOJy4YeHHE, COOMpaHue, paclo3HaBaHHE U M3Y4YECHUE
CBOWCTB KHCIIOPOJa, HAOII0AEHNE B3aUMOJICHCTBUS BELIECTB C KUCIOPOAOM U
YCIIOBUSI BOBHUKHOBEHUS U NPEKpallleHus: TOpeHus (Iokapa), 0O3HAKOMJIEHUE C
o0Opa3llaMl OKCHJOB U OIMCaHME HUX CBOMCTB, MOIy4yeHUe, coOupaHue,
pacno3HaBaHUEe M M3Y4YEHUE CBOMCTB BOJOpoAa (TOpeHHE), B3aUMOJACHCTBUE
Bostopoia ¢ okcugoM Meau(1l) (Bo3MOXKHO MCHONBb30BaHUE BUCOMATEPUAIIOB),
HaOmo/leHue o00pa3loB BEUIECTB KOJIMYECTBOM | MOib, HCCIEAOBAHUE
0COOEHHOCTEH pacTBOPEHHUS BELIECTB C Pa3JIMYHOM PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHONM MACCOBOW JOJIEH PACTBOPEHHOIO
BEIIECTBA, B3aUMOJEWCTBUE BOJBl C MeETaljlaMM (HaTpUeM U KaJlbI[MEeM)
(BO3MOXHO MCHOJb30BAaHUE BUJEOMATEPHUATIOB), OIPEJIEICHUE PaCTBOPOB
KACIOT M 1IeJloYeil ¢ IOMOIIbI0 MHIUKATOPOB, MCCIEJOBaHUE OO0pasLoB
HEOpPraHMYECKUX BEIIECTB pa3jIMYHbIX KJIACCOB, HAOJIOJIEHUE W3MEHEHUs
OKpPAacKM MHJIUKAaTOpPOB B pacTBOpax KHCIOT W INEIOYEH, W3Yy4YECHHE
B3aumozeiicTBus okcuga Meau(ll) ¢ pacTBopom cepHON KHCIOTHI, KUCIOT C
MeTaJlJIaMH, peaKIni HEUTpaIN3alui, OJyYEHUE HEPACTBOPUMBIX OCHOBAHMI,
BBITECHEHHE OJHOrO0 MeTajula JpyrdM M3 pacTBopa COJIM, pEIIeHHe
DKCIEPUMEHTAIbHBIX 3a/1ad Mo TeMe «BakHelmMe Kiacchl HEOPraHHUYECKUX

COCTUHEHUIN)

[Tepnoanueckuit 3akoH u [lepuoanyeckas cucTeMa XMMHUYECKUX 3JIEMEHTOB
J.N. MenneneeBa. CtpoeHne aToMOB. XUMUYecKas CBsI3b. OKUCIUTENBHO-

BOCCTAaHOBUTCIIBHBIC PCAKIITNN

[lepBble TOMBITKM KIACCU(UKAIMU XUMHUYECKUX 2JiieMeHTOB. [loHsaTtne o
TPYIIAax CXOJHBIX AJIEMEHTOB (IIEJOYHBIE U IIETOYHO3EMEIbHBIC METAJLIBI,
TaJIOTeHbI, WHEPTHBIE Ta3bl). DIEMEHTBI, KOTOphIE 00pa3yroT amdoTepHbie

OKCHUABI U THAPOKCHUIBI

IIepnonnueckuii 3akoH. [lepnonnueckas cuctema XMMUYECKUX d1eMeHToB J[. 1.
Meneneesa. Koportkonepuoanast 51 JUIMHHOIIEpUOHAS bopmbl
Ilepnonnueckoir cucrteMbl xuMuueckux anemeHToB JI.MI. Menneneesa.
Ilepuoasl m rpynmbl. PU3HMYECKUN CMBICI HOPSIAKOBOIO HOMEpPA, HOMEPOB

nepuoja U rpymibl JJIeMEHTa

3.3

Ctpoenune atomoB. CoctaB aTOMHBIX siiep. M3otomnbl. DinekTpoHbl. CTpoeHue

AIIEKTPOHHBIX 000JI04eK aroMoB TepBbIX 20 XHMHYECKHX 3IIEMEHTOB
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3.4

3.5

ITepuoanueckoit cucremnl .M. MenaeneeBa. XapakTepucTUKa XUMHUYECKOTO

3JIEMEHTA O ero noyuoxenuto B Ilepuoanueckoi cucreme .M. MenneneeBa

3aKOHOMEPHOCTH M3MEHEHUsI paauyca aTroOMOB XHUMHUYECKHX DJIEMEHTOB,
METAIMYECKUX W HEMETANIMYECKHX CBOMCTB IO TpylmamM U IEpUOaM.
3nauenue [lepuoanueckoro 3akoHa u lleproauyeckoit cUCTEMbl XUMUYECKUX
3JIEMEHTOB JUIsl pa3BUTHUS Hayku W npakTuku. .M. MenaeneeB — yd€Hbld U
rpakJIaHUH

Xumuueckass cBsizb. KoBaneHTHas (MOJsipHass M HEMOJIApHAsi) CBS3b.

SJIGKTpOOTpI/IHaTeHBHOCTB XMMHUYECKHX 3JIEMEHTOB. MlOHHAas CBS3b

3.6

3.7

Crenenp okucieHusa. OKHUCIMTEIFHOBOCCTAHOBHUTEIIbHEIC pE€aKuuu. HpOHCCCLI

OKHCJICHHUS B BOCCTaHOBIICHU. OKUCIUTEIN U BOCCTAHOBUTEIN

XVUMUYECKUN JKCHEPUMEHT: H3Y4€HHME O0O0pa3lioB BELIECTB METAJUIOB U
HEMETAJUIOB, B3aUMOJEHCTBUE TUAPOKCUIA LUHKA C pacTBOpPaMU KHUCJIOT U
1IeJI0Yel, MPOBEACHHUE OINBITOB, WIUIFOCTPUPYIOLUIUX MPUMEPBI OKHCIUTEIBHO-

BOCCTAHOBUTENIbHBIX pEaKlUil (FOpEeHUE, peakliuy pas3ioKeHUs, COCTUHEHMS])

9 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

BemectBo 1 XumMu4deckas peaKuus. HOBTOpeHI/IC

1.1

[Tepuonnueckuii 3akoH. Ilepuoguueckas cucrema XUMUYECKUX dy1eMeHTOB J[. 1.
MenpeneeBa. CTpoeHue aToMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOMCTB
XUMUYECKUX DJEMEHTOB IMEPBbIX TPEX MNEPUOAOB, Kajus, KalblUsi U HX
COCMHEHHI B COOTBETCTBUHU C IOJIOKEHUEM 3JIeMEHTOB B llepuomnueckoi

CUCTCMC U CTPOCHUCM HUX ATOMOB

1.2

1.3

CrpoeHne BellecTBa: BHJAbl XUMHUYECKOM CBA3U. THUNBI KPHUCTANIMYECKUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAINIMYECKON PEIIETKH
U BHUJA XUMUYecKol cBs3u. Knaccudukanus u HOMEHKIIaTypa HEOPraHUYECKHX
BeUIeCTB (MEXAYHapoAHasi U TpUBHaJbHAs). XMMHUYECKHUE CBOWCTBA BELIECTB,
OTHOCAIIMXCSA K  PA3JIMYHBIM  KJlacCaM  HEOPraHWYECKUX  COCIUHEHUH,

IFCHECTUYCCKAA CBA3b HCOPTraHNYCCKUX BCIICCTB

Krnaccudukanys XuMu4eckux peakiui Mo pa3anyHbIM IpU3HaKaM (110 YUCITy U
COCTaBy YyYacTBYIOIIMX B PEAKLUUH BEIIECTB, MO TEIUIOBOMY 3¢ dekTy, Mo
M3MEHEHUIO CTEMEHEH OKHUCIIEHUS XMMHUYECKHUX JJIEMEHTOB, 10 0OpaTHUMOCTH,
[0 YYacTHUIO KaTauu3aropa). OK30- M JHIOTEPMHUYECKHE  peakluy,

TepMOXUMHUUYECKHe ypaBHeHUA. [loHSITHE 0 CKOPOCTH XMMHUYECKOHN peakiuu
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1.4

1.5

[Tonsitne 06 0OpaTUMBIX W HEOOPATUMBIX XMMHUYECKUX peakiusax. [lonarue o
TOMOT'CHHBIX M I'€TCPOrCHHBIX PCAKIUAX. IlonsTue o XuMHUUECKOM PaBHOBCCHUU.
@dakTopbl, BIUSIONIME HA CKOPOCTh XHMMHUYECKOH pEaKIUu U TIOJ0XKECHUE

XUMHYCCKOTI'O paBHOBECUA

OKHCIUTENbHO-BOCCTAHOBUTEIIHHBIC peakuuu, 3JIEKTPOHHBIN OanaHc
OKHCJIUTENbHO-BOCCTAHOBUTENBHON  peakuuu.  CocraBiieHHEe  ypaBHEHUU
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMHA C MCIIOJIb30BAHUEM METOJa

OJICKTPOHHOI'O OajnaHca

1.6

Teopus 37E€KTPOAUTHUECKON AUCCOLMALMHU. DIEKTPOIUTHI U HEINEKTPOIUTHI.
Katunonsl, annonsl. MexaHus3m AUCCOLMAIIMN BEUIECTB C Pa3IMYHBIMU BUJIAMU
xumuueckoi cps3u. Ctenenp guccoruaui. CUIbHBIE U cIa0ble SIEKTPOJIUTHI.
Peaknmm moHHOrO OOMEHA. YCIIOBHS NMPOTEKAHUS PEaKIMi MOHHOTO OOMEHa,
MOJIHBIE W COKpalI€HHbIE HMOHHBIE YypaBHEHMs peakuuid. CBOICTBa KHCIIOT,
OCHOBAaHMH H COJCH B CBET€ TNPEIACTABICHUNA OO0 3JICKTPOIHTUICCKON

Auccounanuu. KauecTtBeHHBIE p€aKuuru Ha HOHBI. ITonstue o TuapoJImn3e coJieit

1.7

XUMHAYECKUI SKCIIEPUMEHT: O3HAKOMJICHHE C MOJCIISIMH KPUCTAJUTMYECKHX
pPEIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB U HeMeTasioB (rpadura u
ajiMa3a), CIIOKHBIX BELIECTB (XJIOpUAA HATPHs); MCCIEJOBAHUE 3aBHCUMOCTH
CKOPOCTH XHWMHUYECKOW peakluu OT BO3JEHUCTBUS pPAa3IMYHBIX (AKTOPOB;
UCCIIEIOBAaHUE  JJIEKTPOIPOBOJHOCTH  PACTBOPOB  BEILIECTB,  Mpoliecca
JIMCCOIMALNN  KHCJIOT, INeNouel M comel  (BO3MOXHO HCIOJIBb30BaHUE
BUJIEOMATEPHAJIOB); TPOBEJEHHE OINbBITOB, HWUIIOCTPUPYIOUMX MPU3HAKU
MIPOTEKAaHUs peaKlMi HOHHOTO oOMeHa (00pa3oBaHUe OCa/iKa, BbIIEICHHUE Ira3a,
o0pa3oBaHME BOJbI); OIBITOB, HUIIOCTPUPYIOUINX HPUMEPHI OKUCIUTEIBHO-
BOCCTAaHOBUTENBHBIX peaklUi (FOpeHHe, Peakluu pPa3JIoKEeHUs, COeIUHEHUs);
pacro3HaBaHHe HEOPTAHNIECKUX BEIIESCTB C MMOMOIIBI0 KAaUeCTBEHHBIX PEaKIIHI

Ha MOHBI; pCIICHUC SKCIICPUMCHTAJIbHBIX 3a1a4

HewmeTannsl 1 UX COeAUHEHUS

2.1

OOmiass xapaktepuctuka raioreHoB. (OCOOEHHOCTH CTPOEHHUSI AaTOMOB,
XapakTepHBIC CTeTIEHN OKuciaeHusl. CTpoeHne u (GU3nIecKre CBOMCTBA MPOCTHIX
BEIIECTB — TAJOreHOB. XHMMHUYECKHME CBOWCTBA Ha IIPUMEpPE  XJopa
(B3amMoJIelicTBHE C MeETaUIaMH, HEMETaJUIaMH, IIeJ0oYaMu). XJIOPOBOAOPOI.
ConsiHast KMCIIOTa, XUMUYECKUE CBOMCTBA, MOJIy4eHUE, MpuMeHenue. JleiictBue
XJIOpa ¥ XJIOPOBOAOPOJA Ha OPraHU3M YeJoBeKa. BakHelme XJIOpUIbl U UX

HaxO0JIEHUE B MIPUPOJIE
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2.2
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OO6mas xapaktepuctuka dieMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHbIC CTeneHn oKuciaeHus. CTpoeHue u (hU3nUecKue CBOMCTBA
MPOCTBIX BEIIECTB — KHCIOPOJa M CEepbl. AJUIOTPOIHBIC MOJIU(PHUKAINN
KHCJIOpOAa U cepbl. XMMHUYECKHe CBoOWcTBa cepbl. CepoBOIOpOJ, CTpPOCHHE,
¢dusnveckne W XUMHYECKHE CBOMCTBA. OKCHIBI CEpbl KaK IpPEACTAaBUTEIN
KHCIIOTHBIX OKCHAOB. CepHasi KUCIOTa, PU3NICCKUE U XUMHYECKHE CBONCTBA
(oOmue Kak mpecTaBUTENs Kilacca KUCIOT W cnenuduueckue). XUMHICCKUE
peakiuu, JeKalrue B OCHOBE MPOMBIIIICHHOTO croco0a IMOyuyeHHsI CepHOU
kucnotel. [Ipumenenue. Conu cepHOM KHCIOTHI, Ka4eCTBEHHAs peaklus Ha
cynbgar-uoH. HaxoxkneHue cepel U €€ COCNMHECHUN B TPUPOJE. XUMUUYECKOES
3arps3HCHUE OKPYKAIOIICH CPElIbl COCAMHEHUSIMH Cepbl (KHCIOTHBIC TOXKIH,

3arpsi3HEHUE BO3/yXa U BOAOEMOB), CIOCOOBI €T0 MPEIOTBPAIICHHS

OOmast xapaktepucTuka 5yeMeHTOB VA-rpynnbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTENICHU OKUCIIEHUs. A30T, paCIpOCTpaHEHUE B IPUPOIE,
¢usnveckre U XUMUIECKHe cBoiicTBa. KpyroBopor a3ora B mpupojae. AMMHaK,
ero (u3M4ecKkue M XMMHUYECKHE CBOMCTBa, ModydyeHue U npumeHenue. Comu
aMMOHUA, nux (i)I/I?)I/I‘IeCKI/IC n XUMHUYCCKUC CBOﬁCTBa, MMPUMCHCHHUC.
KauecTBeHHast peakuus Ha MOHBI aMMOHUA. A30THasl KUCIIOTA, €€ IOJyYEHHE,
¢dbu3nvecKkue M XHUMHYECKHE CBOMCTBa (0OlIMe Kak TPEACTaBUTENsS Kiacca
KUCIOT U cnenuduyeckue). Mcnonb3oBaHue HUTPATOB M COJiell aMMOHHS B
KauecTBE MHUHEPAIbHBIX yn0oOpeHuil. XUMHUYECKOe 3arpsi3HEHHE OKpY Karolei
Cpebl COETMHEHUSMH a30Ta (KHCIOTHBIE TOXKAM, 3arpsi3HEHUE BO3yXa, MOYBbI

1 BOJJOEMOB)

®ocdop, amtoTponHsle Moaudukanuu gocdopa, punUecKkre U XUMUYECKHE
cBoictBa. Oxcua ¢dochopa(V) u dochopnas kucinora, QU3HUECKUE U
XUMUYECKHE CBOWMCTBa, moiydeHue. lcmonb3oBanue ¢QocdaroB B kauecTBe

MUHEpAIbHBIX YA00peHHit

2.5

Obmiass xapaktepuctuka 3yeMeHToB I[VA-rpymmbel. OcoO€HHOCTH CTPOEHHUS
aTOMOB, XapaKTEepHbIE CTENEeHU OKUCIEHUS. YTJepoJ, aIOTPOIHBIE
Moau(UKaAIMKM, pAacpOCTpaHEHHE B MNpUpoae, (U3MUECKHe U XUMHYECKHE
cBoiicTBa. Ancopbuus. Kpyrosopot yriaepona B npupoae. OKcuasl yriepona,
uX (QU3MYecKue M XUMHYECKHE CBOMCTBA, NEHCTBUE Ha >KUBBIE OPraHU3MBI,
MOJTyYeHHUE M NMPUMEHEHHE. DKOJIOTHYeCcKHe MPpoOIeMbl, CBA3aHHBIE C OKCHUIOM
yriaepona(IV); rumoresa rino0adpbHOTO TOTEIUICHUS KIMMAaTa, HapHUKOBBIN

apdekr. YrompHas KUCIOTa U €€ CONM, UX (PUINYECKUE H XUMHUYECKHE
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CBOICTBa, MojyyeHHe W mnpuMeHeHue. KauecTBeHHasi peakiusi Ha KapOoHaT-
nonbsl. Mcnons3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIUICHHOCTH H

CEIIbCKOM XO3SIMCTBE

2.6

2.7

[TepBoHavasibHBIC TIOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIMHECHHSIX
yriaepoja (MeTaH, 3TaH, STWUJICH, AalETUJICH, 3TaHOJ, JIHMIEPUH, YKCyCHas
kuciora). MIX cocraB m xumudeckoe crpoeHue. [loHsTHe o OHMOIOTHYECKH
BOKHBIX BEILECTBAX: XKHUpax, O€nIKax, YIrJIeBoJax — M HUX POJH B KU3ZHU
yeyoBeka. MarepuajabHOE €IUHCTBO OPTaHMYECKMX W HEOPTaHMYECKHUX

COE€IUHEHUN

Kpemuuii, ero ¢usnueckue u XHUMHUYECKHME CBOMCTBA, IIOJIyu€HUE U
npumenenue. CoenuHeHus: KpemHus B mpupoze. OOmmue mpenctaBieHus 00
okcuae kpemuusa(IV) u kpemuueBoii kucinore. CHIMKATHI, UX UCIOJIb30BAHHUE B
OBITY, METUIIMHE, MPOMBIIIIEHHOCTU. BajkHel e cTpouTeabHble MaTepHAaIIbI:
KepaMHKa, CTEKJIO0, IIEMEHT, OeToH, keye300eroH. [Ipobnembr Oe3omacHOro

HCIIOJIb30BAHHA CTPOUTCIBbHBIX MATCPHUAJIOB B HOBCGﬂHCBHOﬁ JKHU3HHU

2.8

XUMHUECKUI HKCHEPUMEHT: M3ydeHue oOpa3loB HEOPraHMYECKUX BEIIECTB,
CBOMCTB COJISTHOM KHCIJIOTBI; IIPOBEICHHE Ka4eCTBEHHBIX PEaKIMA HA XJIOPHUA-
MOHbI M HaONIOJCHUE MPU3HAKOB HUX TMPOTEKAHMs; OIBITHL, OTpa’KarolIue
¢u3nyecKre 1 XMMUYECKHE CBOIMCTBA raJIOT€HOB M UX COEAMHEHUN (BO3MOYKHO
UCIOJIb30BAHNE BHJIEOMATEPUANIOB); O3HAKOMJIEHHE C O0pa3laMu XJIOPUIOB
(ramoreHuI0B); O3HAKOMIIGHHE C oOpa3liaMu cepbl M €€ COCIUHEHHUSIMU
(BOBMOXXKHO  MCIIOJIb30BaHME BHJEOMAaTepHalioB); HAOJIOJEHHE Mpolecca
oOyriuBaHUs caxapa MOJl JEHCTBHEM KOHIIEHTPUPOBAHHOM CEpHOM KHUCIIOTHI;
M3yuyeHHe XMMUYECKUX CBOMCTB pa30aBIeHHOW CEpHOM KHCIOTHI, MPOBEJICHUE
KauecTBEHHOW peakuuu Ha cyab(ar-uoH | HaONIoJeHHe NpHU3HaKa eé
MIPOTEKAHUS; O3HAKOMIIEHHE ¢ (PU3NUECKUMH CBOMCTBaMHU a30Ta, Gochopa u ux
COoeMHEHUI (BO3MOXKHO HCIIOJIb30BaHUE BHJEOMATEepHANOB), 0Opa3laMu
a30THBIX U (oCchHOPHBIX yAO0OpPEHUH; OIyUeHHE, COONpaHne, paclo3HABaHUE U
U3Y4YEHHE CBOICTB aMMMaKa; IPOBEICHHME KaueCTBEHHBIX pPEAaKIMM Ha HOH
aMMOHUA U  ¢ocdar-uOH U U3yYEHHUE TPU3HAKOB HUX TPOTEKaHMS,
B3aMMOJIEICTBUE KOHIIEHTPUPOBAHHON a30THON KUCJIOTBHI C MEABIO (BO3MOKHO
UCIOJIb30BAHUE BHUAEOMATEPUANIOB); M3y4YEHHE MOJENeH KPHUCTAIIMYECKUX
peméTok anmaza, rpadura, ¢yuIepeHa; O03HAKOMJIEHHE C IPOLIECCOM
azicopOLIMM PACTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIVIEM U YCTPOHCTBOM

MPOTHBOra3a; MOJIy4YeHHE, coOMpaHMe, PACIO3HABAHWE W H3YYEHUE CBOWCTB
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3.1

3.2

YIJEKUCIOro rasa; IMpOBEIEeHHWE KAyeCTBEHHBIX peakluil Ha KapOoHAT- U
CWJIMKAT-UOHbl U H3YyYEHUE IMPU3HAKOB HUX TMPOTEKAHMS; O3HAKOMIICHHE C
MPOJYKIMEeH CHIMKATHOM MPOMBIIUIEHHOCTH, pPEUICHHE SKCIEePUMEHTAIbHbBIX

3a71a4 110 TeMe «BakKHeNIIe HeEMETAJIBI U UX COSIUHEHUS
MeTtaiibl 1 UX COETMHEHUSA

OO0mmas xapaKTepUCTUKA XMMHYECKHUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUM UX
nojoxxenus B llepuoamyeckoid cucreme XuMuueckux osnementoB J[.U.
MenpeneeBa u ctpoeHus aroMoB. CTpoeHre MeTaiuioB. MeTainyueckast CBsi3b U
METAJUINYECKass KpUCTAIMYECKass peleTKa. IDJIEKTPOXUMHYECKUM  psif

HaIIpsHKEHNUN METaJUIOB

duznyeckue U XUMUYECKUE CBOMCTBa MeTauioB. O0Imue criocoObl MONTy4EeHUs
MeTauioB. [ToHATHE O KOPPO3UM METAIOB, OCHOBHbBIE CIIOCOOBI 3AIIUTHI UX OT
koppo3uu. Criassl (CTallb, YyT'YH, JIOpaTIOMUHUN, OpOH3a) U UX IPUMEHEHHE B

6BITy U IIPOMBINIJICHHOCTH
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3.4

3.5

[[lenounsle MeTayuibl: nosnoxeHue B llepumonuyeckoil cucTeMe XHMHUYECKUX
aemeHToB JI.M. MeHeneeBa; CTpoeHHE UX aTOMOB; HaXOXJEHHE B IPUPOJE.
duznyeckue 1 XMMUYECKHE CBOMCTBA (Ha puMepe HaTpus U Kaiusi). OKCHUJIbI U
TUAPOKCUABl HaTpus M Kanusa. [IpuMeHeHHMe INENOYHBIX METAUIOB U HX

COE€IUHEHUN

IIlemouyHo3eMeNbHBICE  METAJIbl MarHuii W KajbIUW: TOJIOXKEHHE B
[Tepuoanueckont cucreme xumuueckux 3neMeHToB .M. MenneneeBa; crpoeHue
WX aTOMOB; HaxoXXJAeHue B npupoje. PU3MYeCcKue U XUMHUYECKHE CBOMCTBA
MarHus M Kaiplius. BaxHelue coequHeHus Kaiablus (OKCHI, THIPOKCHI,

conu). KEcTKOCTh BOJBI U CLIOCOOBI €€ yCTpaHeHUs

AmoMuHMI: TonoxkeHue B llepuonmyeckol cucTeMe XMMHYECKHX SJIEMEHTOB
JI.1. Menneneesa; CTpoeHHE aroMa; HaxoxaeHue B npupoae. dusmueckue u
XUMHYECKHE CBOMCTBA AMFOMHHUS. AM(OTEPHBIE CBOMCTBA OKCHA U THIPOKCHIA

AJTFOMHUHHA

3.6

Kenezo: nonoxenue B [lepuoanueckoil cucreme XuMudeckux 3neMenToB J[. 1.
MenzeneeBa; CTpOEHHWE aTOMa; HAaXOXJIEHHE B mpupoje. DPuzndeckue u
XUMHUYECKUE cBOMcTBa sxene3a. Okcunbl, Tuapokcuasl u conu xene3a(ll) u

xene3a(Ill), mx cocras, CBOMCTBA U MTOTYyYCHUE

3.7

XUMUYECKUI SKCIIEPUMEHT: 03HAKOMJIEHHE C 00pa3liaMy METaUIOB U CILJIaBOB,
uX (U3NYECKUMHU CBOMCTBAMH; H3yU€HHE pE3yJIbTaTOB KOPPO3UU METaJUIOB

(BO3MOXHO HCITOJIb30BaHUE BHJICOMATEPHAIIOB), 0COOeHHOCTEH
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4.1

B3aMMOJICHCTBHSI OKCHJa KalblUsg M HaTpusi C BOAOH  (BO3MOYKHO
WCIIOJIb30BaHUE BHJIEOMATEPHUATIOB); HMCCIICIOBAHUE CBOWCTB MKECTKOW BOJBI;
mporiecca TOpEHHsl JKelle3a B KHCIOpoJe (BO3MOXHO — HCIIOJIb30BaHHE
BHJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHMS KAYECTBCHHBIX PEAKIUI HA HOHBI
(Maramsi, KadbIus, amroMuHMs, uHKa, sxkeneza(ll) m sxemesa(Ill), memu(Il);
HaOJII0/ICHNE U OMKMCAaHUE MPOIECCOB OKPAIIMBAHUS TUIAMEHU WOHAMH HATPHS,
Kaausi W Kaublusl  (BOBMOXKHO — HWCIIOJIB30BaHUE  BUACOMATEPHAJIOB);
uccienoBaHre aM(pOTEPHBIX CBOWCTB THJPOKCHIA ATIOMHHHS M THUIPOKCHIA
[IUHKA; PEIICHUE YKCIICPUMEHTAIBHBIX 33/1a4 10 TeMe «BakHeHe MeTauibl U

UX COCIIMHEHHUS»
XHMHMS ¥ OKpYXaromas cpeaa

HoBble maTepuansl u TexHonoruu. BemectBa n marepuanbl B MTOBCEIHEBHOU
JKU3HU 4YesloBeka. XUMHUS U 370poBbe. be3onacHoe ucroiab30BaHUE BEIIECTB U
XUMHYCCKHX peakiuii B ObITy. [lepBas momMois NMpu XUMHYECKHX OXKOTax M

OTPAaBJICHHUAX

4.2

4.3

OCHOBBI ~ 3KOJIOTMYECKOM  TpaMOTHOCTH.  XHMMHYECKOE  3arpsi3HEHHE
okpyxkatomen cpeast [1IK. Pons xumun B perieHuu KOJIOTHYECKUX MPOOIIEM.
[IpupoaHble HMCTOYHUKH YTIEBOIOPOAOB (yroiib, MPUPOIHBIA Ta3, HedTh),
MPOAYKTHI UX MEpepabOTKH, UX POJIb B OBITY ¥ IPOMBIIINIEHHOCTH

XUMUYECKUH SKCIIEPUMEHT: U3yueHHue o0pas3IoB MaTepUaioB (CTEKJIO, CIIaBbI

METAJIJIOB, MTOJIMMEPHBIE MaTepUaIbl)
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IPOBEPSIEMBIE HA OI'D 11O XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Koxa

nposep
s1eMOro
TpeboBa

HHUHA

IIpoBepsiemble TpeGOBaHMS K MPeAMETHBIM pe3yJbTaTaM 6a30BOro
YPOBHSI OCBO€HHSI OCHOBHO# 00pa30BaTe/ibHOI NPOrPaMMbl OCHOBHOT0
o01ero oopazoBanus Ha ocHoe PI'OC

Hpe,I[CTaBJ'IeHI/IeI

1.1

0 TT03HABA€MOCTH SIBJICHUM IpUupoabl, IOHUMAaHHUEC 00BEKTUBHON 3HAUMMOCTHU
OCHOB XHMHYECKOI HAayKH Kak obnactu COBPCMCHHOI'O €CTCCTBO3HAHMA,
KOMIIOHCHTA O6IJ_ICI71 KYJIbTYPBI U HpaKTHHeCKOﬁ JACATCIIBHOCTH 4YCJIOBCKA B
YCII0BUAX COBPECMCHHOT'O O6HIGCTBa; IMOHMMAaHHEC MECTAa XUMHUH CPEAN APYTHUX

C€CTCCTBCHHBIX HAYK

1.2

O HAY4YHBIX MCTOAAX IIO3HAHHWA, B TOM 4YHCIC OSKCICPUMCHTAJIBHBIX U
TCOPCTUUCCKHUX MCTOHAaX HCCICAOBAHUA BCIICCTB U U3YUYCHUSA XHMUUYCCKHUX
peaKuHﬁ; YMCHHUE HUCIIOJb30BATH MOACIIN IJIA 00BACHEHUS CTPOCHUSA aTOMOB

" MOJICKYII

1.3

0 cdepax mnpodecCHOHATHHONU IEATENbHOCTH, CBA3aHHBIX C XUMHUEH U
COBpPEMECHHBIMHA TEXHOJIOTUAMU, OCHOBAaHHBIMHA Ha JOCTUXKXCHUAX
XUMHUYECKONH HayKH, 4YTO MO3BOJIUT OOYYaIOIIMMCS pacCMaTpUBATh XUMHIO
Kak cdepy cBoed Oymymield mpodecCHOHATBHON AESITEIIBHOCTH U CHENaTh
OCO3HAHHBII BBHIOOP XMMHH KaK MPO(UILHOTO MpeaMeTa MpH Mepexojae Ha

YPOBEHB CpETHEr0 00111eT0 00pa3oBaHUs

Brmanenue cucteMoll XMMUYECKHMX 3HAHUM M yMEHUE NPUMEHSTh CHCTEMY

XUMHUYCCKUX 3HaHPII>i, KOTOpasd BKJIKOYACT:

2.1

BAOXHEHIIINE XUMUYECKHE MOHATUS: XUMHUYECKUNA 3JIEMEHT, aTOM, MOJIEKYJa,
BEIIECTBO, TPOCTOE M CIIOKHOE BEIIECTBO, OJHOPOAHAS W HEOTHOPOIHAS
CMECh, OTHOCHUTEIbHBIE aTOMHAasi W MOJIEKYJSIpHAsT MaccChl, KOJMYECTBO
BEIIECTBA, MOJIb, MOJIApPHAsi Macca, MOJBIPHBIM OO0BEM, OKCHI, KHCIIOTa,
OCHOBaHME, CONIb (CpeaHss), XUMHUUYECKash PEeakiusl, Peakliu COCTUHEHHUS,
PEaKIMU PA3IOKECHUS, PEAKIIMM 3aMEIICHUs, PEaKIud OOMEHa, TEeIUIOBOM
3pPEKT peakuu, dK30- U IHIOTEPMUUYECCKHE PEaKIUU, PacTBOpP, MaccoBas
JIOJIST XMMHUYECKOTO 3JIEMEHTa B COCIMHEHWH, MAacCOBasi JIOJISI U TPOIEHTHAs

KOHIIGHTPALUs BELIECTBA B PACTBOPE, SIIPO aTOMA, SJIEKTPOHHBIN CIIOH aToMa,
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aTOMHass OpOWTadb, pPaaWyC aToMa, BAJEHTHOCTh, CTENEHb OKHUCIICHHS,
XUMUYECKasi CBs3b, DJEKTPOOTPULIATEIILHOCTh, MOJISIpPHAsT W HENoJsIpHas
KOBQJICHTHAs CBSI3b, HMOHHAS CBSI3b, METAJUIMYECKAsI CBSI3b, KpUCTAJUIMYECKas
pemérka (aromMHasi, HIOHHAsl, METALUTUYECKasi, MOJICKYJISIpHAsi), MOH, KAaTHUOH,
AQHUOH, DJJIEKTPOJIIUT W HEDJICKTPOIMUT, AJICKTPOJIUTUYECKAS TUCCOLUAIINS,
peakiuu WOHHOTO OOMEHA, OKHCIHTEIbHO-BOCCTAHOBHUTEIBHBIC PEAKIIHH,
OKUCIIUTEIb U BOCCTAHOBUTENb, OKHCIICHUE U BOCCTAHOBJICHUE, AJICKTPOJIU3,
XUMHUYECKOE DPABHOBECHE, OOpaTUMbIE W HEOOpATHMEBIC PEaKIMH, CKOPOCTh

XUMHUYECKOU peaklnu, karanuzarop, [1/IK, koppo3usi MeTanioB, CIIaBbl

2.2

OCHOBOIIOJIATAIOIIME  3aKOHBl ~ XUMHH: 3aKOH COXPAaHEGHHS  MAaccChl,
nepuoauueckui 3akoH J[.M. MenneneeBa, 3aKOH MOCTOSIHCTBA COCTaBa,

3aKOH ABOTaJIpO

23

3.1

TCOpHUU XUMHUU: ATOMHO-MOJICKYJISIpHAs TCOpUA, TCOPUA SHCKTpOHHTquCKOﬁ

JIMCCOITAITNHT
Brnangenue ocHOBaMU XMMHUUYECKON IPAMOTHOCTH, BKJIFOYAOIIEH:

YMEHHE TPaBHJIBHO HCIIOJIb30BaTh M3YyUEHHBIC BEIIECTBA M MaTepHalbl (B
TOM 4YHUCJI€ MUHEpPaIbHBbIC YIOOpPEHHUs, METAIJIbl W CIUIABbI, MPOIYKTHI
nepepaboTKU MPUPOAHBIX HUCTOYHHUKOB YTIIEBOAOPOIOB (YIJisi, MPUPOIHOTO
rasza, HeTu) B OBITYy, CETHCKOM XO3SIMCTBE, HA TPOMU3BOJICTBE M MOHUMAaHHUE
3HAUEHUSl KUPOB, OENKOB, YIJIEBOJOB MJII OpPraHU3Ma YEIOBEKa; YMEHUE
MIPOTHO3UPOBATH BIMSHHUE BEIIECTB M XMMHUYECKUX MPOILIECCOB HA OPTaHHU3M

YeJI0OBEKA M OKPYKAIOLYI0 IIPUPOIHYIO CPERY

3.2

3.3

3.4

YMEHHUE WHTErPUPOBATH XUMHUECKUE 3HAHUS CO 3HAHUSAMH JPYTUX y4eOHBIX
peIMETOB

HaJIM4ue OIbITa paboThl C Pa3TUYHBIMH HCTOYHMKAMH HMHQOpMalMH IO
XUMHUM  (HayyHas W HAy4yHO-NIONMYJIsIpHAs  JIUTEpaTypa,  CIIOBapw,

CIIPaBOYHHUKHU, HHTEPHET-PECYPCHI)

YMCHUC 00BEKTUBHO OLICHUBATh I/IH(l)OpMaHI/IIO O B€HOIECTBAX, HUX
MPEBpAlICHUAX WU IMPAKTHYCCKOM IMPUMCHCHUHW W YMCHHC HCIIOJbB30BATH eé

AJI pCIICHUA y‘—Ie6HO-H03HaBaTeJ'II)HI)IX 3aga4

Bnanenue ocHoBaMM TMOHSATUHHOTO ammapata U CHMBOJHYECKOTO S3bIKa
XUMHHU JUIS COCTaBJeHUs (DOPMyN HEOPraHMYECKUX BEIIECTB, YpaBHEHHM
XUMUYECKUX DPEaKIuid; ocHOBaMU XuMmH4eckor HoMeHkmatypsl (IUPAC u

TPUBUAJIBHOM )
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YMeHne 0O0BSICHAThH CBSI3b MOJIOKEHUS demMeHTa B [lepuoandeckoit cucreme

C YUCJIOBBIMH XapPAKTCPUCTUKAMU CTPOCHUA aTOMOB XUMHUYCCKUX 3JICMCHTOB

5 (coctaB u 3apsn saapa, oOliee YHCIO JIIEKTPOHOB), pacIpeleeHHeM
AJIEKTPOHOB IO YHEPreTUUYECKUM YPOBHSIM aTOMOB IEPBBIX TPEX MEPUOJIOB,
KaJusl ¥ KaJbLUs
[IpencraBieHne O MEPUOIUYECKOM 3aBUCHUMOCTH CBOWMCTB XHMHUYECKUX
6 3JIEMEHTOB (pajuyc aToMma, 3JIEKTPOOTPULIATEIBHOCTD), IIPOCTBIX U CIOMXKHBIX
BEIIECTB OT MOJIOKEHUs AyeMeHToB B llepuoanueckoil cucreme (B MajbIx
nepuoaax M riaBHbIX MOATPYIIAX) U JIEKTPOHHOI'O CTPOEHUSI aToMa
7 YMmenue kiaccuuIpoBarh:
7.1 XUMHUYECKHE JIEMEHTBI
7.2 HEOpraHUYEeCKUe BElIeCTBa
7.3 XUMHYECKHE PEaKIuu
8 YMeHue ornpenensTh:
8.1 BaJICHTHOCTH M CTENEHb OKUCICHUSI XUMUYECKUX JIEMEHTOB, 3apsii HOHA
8.2 BUJI XUMUYECKOU CBS3U U TUI KPUCTAIUIMUECKON CTPYKTYPBI B COEUHEHUIX
8.3 XapakTep cpebl B BOAHBIX PACTBOpaX BEIIECTB (KUCIOT, OCHOBAHHI)
8.4 OKHCTTUTENh U BOCCTAHOBHUTEIb
9 YMeHue xapakTepu3oBarh pU3NUECKHe U XMMUYECKUE CBOMCTBA:
IPOCTBIX BELIECTB (KHUCIOPOJ, 030H, BOJAOPOJ, IpaduT, ajiMas, KpEeMHUH,
9.1 azoT, Qocdop, cepa, XJIop, HATPUH, KalWii, MAarHUMA, KaubIUil, aTIOMUHUH,
JKeJe30)
CIIOXKHBIX BEILECTB, B TOM YHCJIE MX BOJHBIX PACTBOPOB (BOJA, aMMHAK,
XJOPOBOJOPOJ, CEPOBOJIOPOJ, OKCHUIbI M THAPOKCHIbI MeTramioB [-IIA
97 rpynn, amomunus, meau (1I), nunka, xenesa (II u 1II), okenast yraepoaa (11
. u IV), kpemuus (IV), azora u dpocdopa (Il u V), cepsr (IV u VI), cepuucras,
cepHasi, a30TUCTas1, a30THas, (ochopHas, yrojibHas, KpeMHHEBAs KUCJIOTA U
UX COJIN)
IIPOrHO3MPOBATh U XapaKTEpU30BaTh CBOMCTBA BELIECTB B 3aBUCHMOCTH OT
93 UX COCTaBa U CTPOEHHUS, MPUMEHEHHE BEIIECTB B 3aBUCHMOCTH OT HX
. CBOMCTB, BO3MOXHOCTb IPOTEKAHHS XUMHUUYECKMX IIPEBpaALlCHUN B
Pa3IUYHBIX YCIOBUSIX
10 YMeHue cocTaBisATh MOJIEKYJSPHBIE U MOHHBIE YPaBHEHUS peakluii, B TOM

HHUCJIC:
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10.1 peakIuiit HFOHHOTO 0OMeHa
10.2 OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKINI
103 WUTIOCTPUPYIOIIMX XMMHUYECKHUE CBOMCTBA H3YYEHHBIX KJIACCOB (TPYyIIN)
' HEOPraHMYECKUX BEIIECTB
10.4 HOJATBEPKIAIOLINX FEHETUYECKYIO B3aUMOCBSI3b MEXK1Y HUMU
11 YMeHue BIUUCIATh (IPOBOAUTD PACUETHI):
11 OTHOCHUTEIIbHYIO MOJIEKYJISIPHYI0 U MOJISIPHYIO MAaccChl BEIIECTB, MacCOBYIO
' JIOJTF0 XUMHYECKOTO AJIEMEHTA B COSIMHEHUH
11.2 MAaCCOBYIO JIOJIO BEILIECTBA B PacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM ra3oB
114 [0 ypaBHEHUSIM XHMHYECKUX PEAKIHMHA M HAaXOAWUTh KOJHMYECTBO BEILECTBA,
' 00BEM U Maccy peareHToB WIH MPOIYKTOB PEaKIIUU
12 Bianenue (3HaHME OCHOB):
OCHOBHBIMH METOJIaMU HAy4HOTO I[I03HaHUs (HaONo/eHue, H3MEpEeHue,
101 SKCIIEPUMEHT, MOJEIMPOBAHUE) MPH H3YUYEHUU BEUIECTB U XUMHUYECKHX
' SBIICHUI; YMEHHE C(HOPMYIHPOBATH MPOOJIEMY W MPEUIOKUTh TYTH e
peLeHus
122 6e30macHOi paboThl ¢ XUMHUUECKUMH BEIECTBAMHU, XUMUYECKOH MOCyn0il 1
' 71a00paTOPHBIM 000PYIOBaHHEM
npaBujaMu 0€30macHOr0 OOpalleHHus] C BeIIeCTBaMH, HCIOIb3YEMBIMU B
MOBCEIHEBHON JKM3HH, TMpaBWJIaMU TIOBEACHUS B LEIIX COepexeHHs
12.3 37I0pPOBbSI M OKPYXKAIOIIEH TMPUPOJHON Cpeapl; TOHUMaHUE Bpeaa
(omacHOCTH) BO3JEHCTBHS Ha >KUBBIE OPTaHU3MBI OINpPENENEHHBIX BEIIECTB,
CIOCO0OB YMEHBIICHHUS U MPEIOTBPAIICHUS X BPEAHOTO BO3/ICHCTBHS
3 Hamnune mnpakTWYecKWX HaBBIKOB IUIAHHUPOBAHUS W OCYIIECTBIICHHS
CJICAYIOIIMX XUMHUYECKUX IKCIIEPUMEHTOB:
U3ydyeHHe U ONHCcaHue (PU3MUECKUX CBOWCTB BEILIECTB; O3HAKOMJICHHE C
13.1 (GUBHYECKUMHA ¥ XUMUYCCKUMH SIBJICHUSMH, OTNBITHI, HWJUTFOCTPUPYIOIIHE
MPU3HAKY POTEKAHUS XUMUYECKUX PEAKIUi
13.2 H3y4eHUe CIOCOO0B pa3IeIeHHs] cMecei
MOJIy4YeHUE KHUCIOpOJAa M H3YYEHHE €ro CBOMCTB; IMOIY4YEHHE BOJIOpOAA U
13.3 U3YYEHHUE €ro CBOMCTB; IOJIY4YEHHUE YIJEKUCIOrO0 ra3a M M3y4EHHE €ro

CBOICTB; MOJy4YEHUE aMMHaKa U U3YYEHUE €r0 CBOWCTB
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13.4

13.5

MPUTOTOBJIEHUE  PAcTBOPOB  C  OMNPEACIEHHOW  MAacCOBOM  JoJjeH
pPacTBOPEHHOIO BEILIECTBA
NpUMEHEHHE MHIUKATOPOB (JIaKMyca, METWIOpaHka U (eHondranenna) s

OIpCACIICHUA XapaKTepa CpEAbI B paCTBOpPaxX KUCJIOT U menoqeﬁ

13.6

13.7

HUCCIICAOBAHHUEC W OIIMCAaHUC CBOWCTB HCOPraHMYCCKUX BCIICCTB PaA3JINYHBIX
KJIaCCOB; H3Y4YCHHC B3aUMOJACHCTBUS KHUCJIOT C MCTajljlaMd, OKCHUIaMH
MCTAJJIOB, pPaCTBOPUMBIMK KW HEPACTBOPHUMBIMU OCHOBAHHWAMH, COJISAMU;
MOJIY4CHHUEC HCPACTBOPUMBIX OCHOBaHI/If/'I; BBITCCHCHHEC OJHOIro wMcrajjia
ApyrumMm HnU3  pacTBOpa COJIM; HCCICIOBAHUC an)OTepHLIX CBOICTB

TUAPOKCUA0B aIFOMHUHUA 1 HUHKA

pelieHue SKCHEPUMEHTAIBHBIX 3a7ad 1Mo TemaMm: «OCHOBHBIE KJIACChI
HEOPraHWYECKUX  COCAUHEHUI»;, «IJIEKTPOJUTHYECKAs JUCCOLHALINN;
«Baxkaennne HeMeTaIUTBl U UX COCAUHEHUSY, «BakHenmme MeTaniabl ¥ UX

COCIUHCHU A

13.8

14

14.1

XUMHUYECKHE DKCIICPUMEHTHI, HWUTIOCTPUPYIONIUE TIPU3HAKH TIPOTCKAHUS
peakiuii HOHHOTO OOMEHA; Ka4eCTBCHHBIC PEaKIMM Ha MPUCYTCTBYIOIINEC B
BOJHBIX PAcTBOpPAx HMOHBI: XJIOpUJ-, OpoMHUA-, HOAUI-, Cyib(at-, Gocdar-,
KapOOHAT-, CUITUKAT-aHHUOHBI, TUAPOKCUA-UOHBI, KATUOHBI AMMOHHUSI, MarHus,

KaJbLus, aIFOMUHNS, kene3a (2+) u xxenesza (3+), menu (2+), nuHKa
YMenue:

MNpEaACTaBJIATH PE3YJIbTAThlI OKCIICPUMCHTA B (1)opMe BbIBOJAOB, 10Ka3aTCIILCTB,

Fpa(bI/IKOB n Ta6J'II/II_I U BbIABJIATH SMIIMPUYCCKUEC 3aKOHOMCPHOCTH

14.2

YCTaHABJIIMBATh CBA3UM MCKAY pPCAJIbHO Ha6J'II-OI[aeMLIMI/I XUMHUYCCKUMU
ABJICHUAMH MW TIIpoHeCCaMH, MIPOUCXOOAIMMH B MaKpO- M MHUKPOMHUPE,

O0OBACHATH IMPUYNHBI MHOF006pa3I/IH BCIICCTB
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HHEPEYEHDb 3JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHU

Kon

IIpoBepsieMblii 3JIEMEHT COePKAHUS

1

HepBOHa‘laﬂbHHe XUMHUYCCKUEC ITOHATHUA

1.1

Yucteie BemecTBa u cMecu. CriocoObI pasziesieHus: cMecei

1.2

1.3

1.4

1.5

ATOMBI U MOJICKYJIBI. Xumuaeckue 3jaeMeHThl. CHMBOIBI XUMHYECKHUX JJIEMEHTOB.

[IpocTblie u COXKHBIE BEIIECTBA.

Xumuyeckas (popmyrna. BageHTHOCTP aTOMOB XHMHUYECKHUX 3JeMEHTOB. CTeneHb
OKHUCJICHUA

3akOH TIOCTOSIHCTBa cocraBa BemlecTB. OTHOcCUTENbHAass aTOMHAas — Macca.
OtHocuTenbHas MOJEKyJIspHas Macca. MaccoBasi 1011 XMMHUYECKOIO 3JIEMEHTAa B
COCANHCHUU

KonmuuectBo BemectBa. Moabs. Monsipnas macca. Mousipablii 00bEM  Ta30B.

BzaumocBs3b KOJIMYCCTBA, MAaCChl U YUCJIa CTPYKTYPHBIX CANHUL] BCIICCTBA

1.6

du3nyecKkue U XUMUYECKUE SBICHMS. XUMHUUYECKAs PEaKs U €€ MpU3HAKU. 3aKOH
COXpaHEHHUs MACChI BEUIECTB. XMMUYECKHE YPABHEHUS
Ilepnonnueckuit 3akoH u I[lepmoanueckas cucrema XMMHYECKHX 3yeMeHTOB JI.U.

MenneneeBa. CTpoeHHE aTOMOB

2.1

2.2

23

Ilepnonnueckuit 3akoH. Ilepmoguueckas cucremMa XMMHYECKMX 3ieMeHToB [I.U.
Menpneneesa. Ilepuoasl u rpynmnbl. PU3HYECKUI CMBICH IOPAIKOBOIO HOMEDA,

HOMCPOB II€proJa U IpymIibl 3JICMCHTA

Crpoenne aromoB. CoctaB aToMHbIX szaep. M3otombl. Onextponsl. CrpoeHue
JIEKTPOHHBIX ~ 000JI04eK  aToMOB  MepBbIX 20  XHMHYECKHX  DJIEMEHTOB

[Tepuonuueckoit cucremsl [I.1. Menaeneena

3aKOHOMepHOCTI/I B HM3MCHCHHH CBOWMCTB XHMHYCECKHX DJIEMEHTOB IEPBBIX TpéX
nepuoaos, Kaaus, Kajabus (pa;[I/cha aTOMOB, QJICKTPOOTPULATCIBHOCTH,
METANIMYCCKUX U HEMCTAJINIMYCCKHUX CBOﬁCTB) n ux COG}II/IHeHI/II\/’I B COOTBETCTBHUU C

ITOJIOXKCHHUEM 3JICMCHTOB B HCpHO)IH‘-ICCKOﬁ CUCTCMC U CTPOCHUCM UX aTOMOB

Crpoenue BemiecTBa

3.1

Xumuueckass  cBsizb.  KoBajieHTHast  (WOJisipHAsT M HEMOJISIpHAst)  CBS3b.
DJIEKTPOOTPHULIATEIBHOCTh XUMUUECKUX AJIeMEHTOB. MloHHas cBs3b. Mertammyeckas

CBA3b

3.2

Tunsl KpUCTAIITNYECKUX PEIIETOK (aTOMHAs, HOHHAsA, METaJNIn4YecKas), 3aBUCUMOCTh

CBOMCTB BEILECTBA OT TUIIA KPUCTAJUINYECKON PEIIETKU U BUJA XUMUYECKOU CBS3H
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4.1

Baxwneiive mnpencTaBuTENM HEOPraHMYECKMX BemlecTB. Hemeramnsl U ux

COCIMHCHNA. MeTtamisl U UX COCAUHCHUA

Krnaccudpukanus ¥ HOMEHKJIATypa HEOPraHWYECKHMX COCIUHCHHI: OKCHJIOB
(coneobpasyromue: OCHOBHBIC, KHCIOTHBIE, aM(OTEpPHBIC) U HECOJIe00pa3yIoIue;
OCHOBaHUH (IIENI0YN U HEPACTBOPUMBIC OCHOBAHMS); KHCIIOT (KHCIOPOCOACPIKAIIHE

1 6ECKHUCIIOPOAHbIE, OJHOOCHOBHBIE U MHOTOOCHOBHBIE); COJIEH (CPEIHUX M KUCIIBIX)

4.2

4.3

4.4

4.5

4.6

®dusnuecKkue U XMMHUYECKHE CBOMCTBA IPOCTHIX BEIECTB-HEMETAJUIOB: BOJOPOJA,
XJIopa, KUCIOPOAa, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHHUs

du3nuecKue U XUMHUIECKAE CBOMCTBA MPOCTHIX BEIIECTB-METAIUIOB: JIUTHS, HATPUS,
KaJgus, MarHus M KajblLUs, AaJIOMHHHA, Keje3a. OJIEKTPOXUMHUECKUN psf
HaIpsHKEHNUH METaJUIOB

Ousznueckue M XUMHUYECKHE CBOWCTBA BOJOPOAHBIX COCIUHEHWH HEMETAJIOB:
XJIOPOBOZOPOAA, CEPOBOAOPO/IA, AMMHUAKA

duznyeckue 1 XUMHUYECKUE CBOMCTBA OKcru0B HemeTasuioB: cepsl (IV, VI), azota(ll,
IV, V), docdopa(lll, V), yrnepoma(ll, 1V), kpemuusa(IV). IlonyueHue oxcumos
HEMETaJJIOB

Xumnueckue cBoWcTBa okcuuoB: MetauioB [A-IIIA rpymm, muuka, memu(Il) u

xene3a(Il, IIT). [Tomyuenune okcu10B METAIIIIOB

4.7

XUMHUECKHE CBOWCTBA OCHOBAaHMH M aM(OTEpHBIX THAPOKCHIOB (HAa HpUMEpe
THIPOKCUIOB ANIOMHUHMS, *Keje3a, HuHKa). [loaydeHre ocHOBaHMH U aM(OTEPHBIX

THUAPOKCUI0B

4.8

4.9

OOme XHMMHUYECKHE CBOMCTBA KHUCIOT: XJIOPOBOAOPOAHOH, CEpOBOAOPOAHOIA,
CEpPHHUCTOM, CEepHOW, a30THOU, ¢ochOpHOH, KPEeMHHEBOH, yronbpHOU. (Ocobbie
XMMHYECKHE CBOMCTBA KOHUEHTPUPOBAHHOW CEPHOU M a30THOM KUCIOT. [lonyuenne

KHCJIOT

OO6mume XxuMHUIECKHe CBOMCTBA cpeHux coiier. [lomyduenue conmeit

4.10

4.11

[lonyyenue, coOupaHue, paclio3HaBaHME BOJOPOJA, KHUCIOpOJAa, aMMHaKa,
YIJIEKHUCIIOro ra3a B 1abopaTopun
[Tonyuyenne ammuaka, cepHOW W a30THOM KHCIOT B MpOMbIIIIeHHOCTH. OOmme

CITOCOOBI MOJIYyYCHH A MCTAJIJIOB

4.12

I'eneTnueckas CBA3b MCXKAY KiIaCCaMU HCOPTaHUYCCKUX COGI[I/IHGHI/If/’I

XUMHYECKUE PEAKIUU

5.1

Knaccuukanuss XMMUYECKUX pPEaKUUil MO pa3lMYHbIM TNpHU3HAKaM: MO YHCIy U
COCTaBY y4YaCTBYIOIIMX B PEaKIIMH BELIECTB, 110 TEIIOBOMY 3P HEKTY, 10 U3MEHEHUIO

CTCICHEH OKHUCICHUS XUMHUUECKHUX BJICMEHTOB
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TennoBoi 3pdekT XUMHUUECKOH peakIui, TEPMOXUMUUYCCKUE YpaBHEHUSA. DK30- U

>2 SHAOTEPMHUUYECKHE PEAKIMU. TEpPMOXUMHUECKHUE YPAaBHEHUS
OKHCINTENBHOBOCCTAHOBUTENBHBIE peakuuu. OKUCIUTENM U BOCCTAaHOBUTEIIU.
5.3 [Ipoueccnl OKHCIICHUS u BOCCTAHOBJICHUSI. DJIEKTPOHHBII Oaytanc
OKHUCJINTEIbHOBOCCTAHOBUTEIBHON PEAKIINU
54 Teopus snexTponurTryueckoil auccouuanuu. KaTvoHbl, aHMOHBL. DJEKTPOJIUTHI U
' HeRIeKTPoNnThl. CUITbHBIE U clla0ble 37eKTPoIuThl. CTeneHb AUCCOIHAINH
s Peakuuu uoHHOro oOMeHa. YCIOBUS MPOTEKAHUS peakUuid HOHHOTO OOMeHa,
. IIOJIHBIE U COKPALIEHHbIE HOHHBIE YPABHEHUSI peaKuil
6 Xumud 1 OKpyKarouas cpeaa
BemectBa u Marepuansl B TMOBCEAHEBHOW >KM3HM 4eJoBeka. be3zomacHoe
6.1 HCIIOJIb30BAaHUE BEILECTB M XMMHUECKUX peakuuil B jaboparopuu u ObiTy. IlepBas
MOMOIIb PU XUMHUYECKUX 0XKOTaX U OTPABICHUSIX
XUMUYecKoe 3arpsi3HEHHE OKPYKAIoLIeH Cpelbl (KUCIOTHBIE TOXKIH, 3arps3HEeHHe
MOYBBI, BO3JyXa M BOJOEMOB), CIOCOOBI €ro mnpenoTBpameHus IlpenenpHas
6.2 nonyctumasi kKoHuneHTpanus Bemects (IIJIK). Pomp xumMum B pemieHuun
JKOJIOTMUECKUX MpobieM. YcuieHwe mnapHUKoBoro sddexra, paspylieHue
030HOBOTO CJIOS
ITpumenenue cepsl, azoTa, Gpochopa, yriepoja, KpeMHUS U UX COEAUHEHHH B OBITY,
MEIUIIMHE, MPOMBIIIJIEHHOCTH M CEIbCKOM Xo3slcTBe. llprMeHeHue meTamioB u
6.3 CIUIaBOB (CTallb, YYT'YH, AIOPATIOMUHUHN, OpOH3a) B OBITY W MPOMBIIIJIEHHOCTH HX
coenuHeHuil. [loHATHE O KOPPO3WH METAJIOB, OCHOBHBIE CIOCOOBI 3aIIUTHI UX OT
KOppo3uu
6.4 [IpupoaHbIe UCTOYHUKHU YTIEBOAOPOAOB (YTOib, IPUPOIHBINA Ta3, HEPTH), MPOTYKTHI
' uX nepepaboTku (0€H3UH), X POJIb B OBITY U IPOMBIIIIIEHHOCTH
[lepBoHavabHbBIE TOHATUS 00 OPraHMYECKHUX BEIIECTBAX KaK O COEAMHEHUSX YIiepoa
65 (MeTaH, 9TaH, 3TWIEH, alleTWIEeH, 3TaHOoJI, MIMIEPHH, YKCycHas kucnorta). [lonstue o
' OMONIOTMYECKH BaKHBIX BEIIECTBAX: XKHUPaX, OENKaxX, YyrieBOJAaX — U MX POIHU B KU3HH
YeJoBeKa
7 Pacuérsr:
7.1 o ¢hopMysaM XUMHUYECKUX COCTUHEHUN
7.2 Macchl (MacCOBOM) TOJIM PACTBOPEHHOTO BEIIECTBA B PaCTBOPE
7.3 110 XUMHUYECKHUM YPaBHEHUSAM
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YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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