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Pabouas mporpamma no yueOHOMY npeaMeTy « Xumus» (0a30BbIi ypOBEHB)
(mpeamMeTHas 0651acTh «ECTECTBEHHO-HAYYHBIC MTPEAMETBI» ) BKIFOUACT MOSCHUTEIBHYIO
3aMmCKy, COJAEPKaHne 00yUeHNs, TIIAHUPYEMBIE Pe3yJIbTaThl OCBOESHHUS MPOTPaAMMBI 110
XUMUH, TEMaTHIECKOE TIAHUPOBAHUE.

[TosicHuTeIbHAS 3alMCKa OTpaXkaeT OOIIHME IEeTd W 3aJadydl HW3yYCHUS XUMUH,
XapaKTEPUCTUKY TICUXOJOTUUECKUX TMPEANOCHIIIOK K €€ HM3YYCHHIO OO0ydYaroIuMHCH,
MECTO B CTPYKType y4eOHOTrO TUIaHa, a TaKKe MOJAXOJbl K OTOOPY COAEpXKaHUs, K
OTIpe/ICNICHUIO TUTAHUPYEMBIX PE3yJIbTATOB.

Conepxanue OOydYeHHs] PACKpPBIBAET COJACpXKATEIbHBIC JIMHUH, KOTOPHIC
peaiaratoTcs sl 00s13aTeTbHOTO M3YYEHUSI B KaXKIOM KJIacCe HAa YPOBHE OCHOBHOTO
o611ero oOpa3oBaHus.

[Inaaupyempie pe3yabTaThl OCBOCHHUS MPOTPaMMBI TI0 XUMHH BKIIOYAIOT
JUYHOCTHBIE, METalpPEAMETHBIC DPE3yJIbTaThl 3a BECh MEpUOj OOyUYeHHS Ha YPOBHE
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OCHOBHOTO 00111eT0 00pa30BaHus, a TAKKE MPEAMETHBIC JOCTIKECHUS 00yJaromerocs 3a
KaXJIbIY T0J1 00yUCHHUS.

INOACHUTEJIBHASA 3AIINCKA

PaGouass mporpamma Mo XMMHUHM Ha ypOBHE OCHOBHOIO OO0mIEro oOpa3oBaHUs
cocTaBiieHa Ha ocHOBe DenepabHON paboydell MporpaMMebl, TPEOOBaHUM K pe3yJibTaTaM
OCBOEHHUSI OCHOBHOM 00pa30oBaTENIbHON NMPOrpaMMbl OCHOBHOTO OOIIEro 0Opa30BaHUA,
npenacrasiieHHbIX B DI'OC OO0, a taxxe Ha OCHOBE (peepanabHOil paboyeil mporpamMmsl
BOCIIUTAHUS U C Y4ETOM KOHIEHIIMU TNPENoJaBaHus y4eOHOro mnpeamera «XUMHs» B
o0Opa3zoBaTeNbHBIX opranu3aiusiax Poccuiickoit deneparumu.

[Iporpamma o XxuMuu pa3zpadoTaHa ¢ LENbI0 OKa3aHUs METOJMYECKOM MOMOIIU
YUHTEIIO B CO3/IaHUH padoyeill MporpaMMsl [0 y4eOHOMY MTPEAMETY.

[Iporpamma 1o XumMum Aa€T NpeICTaBICHUE O LENAX, OO cTparerun o0y4yeHus,
BOCIIUTAHUS W  Pa3BUTHS  OOy4YalONIMXCS  CPEJACTBAMHU Y4EOHOrOo  MpeaMmeTa,
yCTaHaBJIMBAaeT  O0s3aTellbHOE  MPEIMETHOE  COJAEpXKaHWEe,  IMpEeayCMaTpUBAET
pacrpeeNeHre ero Mo KjiaccaM U CTPYKTYpPHUPOBAHUE MO pa3jiesiaM U TEMaM IMPOrPaMMBI
10 XMMUU, OTIPEJESAET KOJIMUECTBEHHBIE U KAYECTBEHHBIE XapAKTEPUCTUKH COACPIKAHMS,
PEKOMEHIyEMYI0 TOCIE0BATENIbHOCTh U3YUEHUSI XUMHUU C YYETOM MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKH Y4EOHOTO Mpolecca, BO3PAaCTHBIX OCOOEHHOCTEH
oOyyJarommxcsi, onpeeaseT BO3MOXKHOCTU MpeaMeTa [ peaau3alud TpeOOBaHUU K
pe3yabpTaTaM OCBOEHUSI OCHOBHOM 00pa30BaTelIbHON MPOrpaMMbl HA YPOBHE OCHOBHOTO
oO1ero o0pazoBanusi, a Takke TpeOOBaHUN K pe3ysibTaTaM 00y4YeHUsI XMMHUHU Ha YPOBHE
1eseil u3yueHus npeIMeTa U OCHOBHBIX BUJOB y4eOHO-TIO3HABATEIbHON NEATEIbHOCTH
00ydJaromerocs 1o OCBOCHUIO Y4eOHOTO COJIEPIKAHMS.

3HaHWE XHMHH CIYXXUT OCHOBOM i  (OPMUPOBAHUS  MHPOBO33PCHHUS
o0yyJarouierocsi, ero npejacTaBjICHUN O MaTepUATbHOM €IMHCTBE MHpA, BAXKHYIO POJIb
UrparoT GOPMHUPYEMbIC XUMHUEH MPEJCTABICHUS O B3aMMOIIPEBPAIICHUSIX YJHEPTUU U 00
HBOJIIOLIUM BEUIECTB B MPUPOJIE, O MYTAX PEIICHUs TI00aJbHbIX MPOOIeM YCTONYHBOTO
pPa3BUTHSL YEJIOBEYECTBA — CHIPbEBOM, DHEPTETUYECKOM, MUILEBOW W IKOJOTHYECKOMU
0e301acHOCTH, IPOOIIEM 3PaBOOXPAHEHHUSL.

N3yyeHne XUMHUM: CIIOCOOCTBYET peaii3allii BO3MOKHOCTEN JJI1 CAMOPA3BUTHS U

dbopmupoBaHuUsI

KyJbTYpbl JINYHOCTH, €€ 001Iell U (PyHKIMOHAIBHON TPaMOTHOCTH; BHOCHT BKJIAJ B
(GbopMUpOBaHKE MBIIUIEHUSI U TBOPUYECKUX CIIOCOOHOCTEW O0Yy4arouIuxcs, HaBBIKOB UX
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CaMOCTOSTEIILHOM yqe6H0171 ACATCIbHOCTHU, SKCIICPUMCHTAJIBHBIX WU MUCCIICA0OBATCIBCKUX

YMGHHﬁ, HCO6XOI[I/IMI)IX Kak

B HOBCGI[HGBHOﬁ KKN3HHU, TaK N B HpO(bCCCHOHaJIBHOP'I JACATCIIBHOCTH, 3HAKOMUT CO
CHGHH(bHKOﬁ HAaY4YHOI'O MBIIIJICHU:A, 3aKJIAABIBACT OCHOBBI HCJIIOCTHOI'O

B3ripila Ha CAWHCTBO IIPHUPOABLI M YCIOBCKA, ABJLICTCA OTBCTCTBCHHBIM J3TallOM B

GbOpMHpPOBAaHUU €CTECTBEHHOHAYYHOW TIpaMOTHOCTH OOYy4Yaroluxcsi;  CIOCOOCTBYET
(GhOpMHUPOBAHUIO IICHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYIHBIM

3HaHUSM, K MPUPOJE, K YeTOBEKY, BHOCUT CBOM BKJIAJ B DKOJOTUYECKOE 0O0pa30BaHUE
00yJaroImxcs.

JlanHbple HampaBiieHHs B OOyYEHUM XUMHUU OOECIEUMBAIOTCA CIEHUPUKON
coziepkaHusl yueOHOTO MpeaMeTa, KOTOPBIN SBISETCS MEeIarorn4ecKy aJaliTHPOBAHHBIM
OTpakeHHEM 0a30BOM HAyKU XMMUU Ha ONPEIEIEHHOM JTarie € pa3BUTHSL.

Kypc xuMum Ha ypoBHE OCHOBHOTO oOHIEr0 oOpa3oBaHMs OpPUEHTHPOBAH Ha
OCBOCHHE OOYYAIOUIMMUCS CHUCTEMbl ME€PBOHAYAJIBHBIX TMOHITHA XHMHH, OCHOB
HEOPraHUYECKOM XMMHUHU U HEKOTOPBIX OTIEJBHBIX 3HAYMMBIX IOHATHM OPraHUYECKON
XUMHH.

CtpykTypa conepxkaHUsi NpOrpaMMbl MO XUMHH CcQOpMHUpOBaHA HAa OCHOBE
CHUCTEMHOT0 N01X0/1a K €€ n3yuyeHuro. Coaepkannue CKIIaIbIBA€TCs U3 CUCTEMBI IIOHATHI
0 XMMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHATUN 0 XUMUYeCcKOil peakuun. Obe
9TU CUCTEMBI CTPYKTYPHO OPTaHW30BAHBI 1O MPUHIMUIY MOCJIEN0BATENBHOTO PAa3BUTHSA
3HAHUU HAa OCHOBE TEOPETUYECKUX NPEICTABICHUN PA3HOIO YPOBHS:

ATOMHOMOJIEKYJISIPHOTO YUYEHHS KAK OCHOBBI BCETO €CTECTBO3HAHUS;

[Tepnoanueckoro 3akoHa JI.11. MeHieneeBa kak OCHOBHOI'O 3aKOHA XMMUHU;

YYEHHS O CTPOCHHH aTOMa U XMMHUUYECKOU CBSI3U; MPEACTaBICHUI 00

ANEKTPOIUTUYECKON JUCCOLMALIMY BEIIECTB B pACTBOPAX.

TeopeTnueckne 3HaHUS PACCMATPUBAIOTCS HA OCHOBE IMIIMPUYECKU MOJyYEHHBIX U
OCMBICIICHHBIX (DaKTOB, PA3BUBAIOTCS MOCIEAOBATEILHO OT OJHOIO YPOBHS K JPYTOMY,
BBIMOJHAS (PYHKIMM OOBSICHEHHS U TMPOTHO3UPOBAHUSA CBOMCTB, CTPOCHUS U
BO3MOKHOCTEM NPAKTUYECKOT0 IPUMEHEHMS U NIOIYYEHHS U3YYaEeMbIX BELIECTB.

OcBoeHune nporpaMmMbl 0 XMMHUH CIIOCOOCTBYET (POPMHUPOBAHUIO MPEJCTABICHUS O
XMMHUYECKOU COCTABJIAIOIIEH HAYYHON KAPTUHBI MUPA B JIOTUKE €€ CUCTEMHOU IPUPOIBI,
LIEHHOCTHOI'O OTHOWLIEHUSI K HAYyYHOMY 3HAHHIO U METOJIaM II03HaHUsA B Hayke. M3yuenue
XMMHHU IPOUCXOIUT C IPUBJICYEHUEM 3HAHUH U3 PaHEE U3yUEHHBIX YUEOHBIX IPEAMETOB!
«Oxpyxaromuid Mup», «bronorus. 5—7 knacce» u «®dusmka. 7 Knace».

[Ipn u3ydeHun XMUMHHM MPOUCXOIUT (HOPMHUPOBAHHE 3HAHUI OCHOB XMMHUYECKOMH
HayKM KakK OOJaCTM COBPEMEHHOI0 €CTECTBO3HAHHUSA, MPAKTUYECKOW JEATEIbHOCTU
YelloBeKa M KaK OJHOr0 W3 KOMIIOHEHTOB MHUPOBOH KyJbTypbl. 3ajada y4eOHOro

4
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npeaMeTa COCTOMT B (POPMUPOBAHUU CHUCTEMbl XMMHUYECKHUX 3HAHUN — BaKHEHUIIUX
(bakToB, MOHATHI, 3aKOHOB M TEOPETUYECKUX IOJOKEHUM, JOCTYIHBIX O0000IIEeHUN
MHUPOBO33PEHYECKOTO XapaKTepa, S3blka HAyKHU, B MPUOOLICHUU K HAYYHBIM METOJIaM
MO3HAHUS TMPH W3YYCHHH BEIIECTB M XUMHUYECKHX peakiuil, B (HOpMHpPOBAHUH U
Pa3BUTHH MO3HABATEIbHBIX YMEHMM W UX MPUMEHEHUU B yueOHO-TIO3HABATENHHON U
y4eOHO-UCCIIeI0BATENLCKOM AeATeTbHOCTH, OCBOSHUH MPaBUi 0€30MacHOro oOpalieHus
C BEUIECTBAMHU B IMOBCETHEBHOM KU3HHU.

[Ipy wW3yueHMHM XUMMHUU Ha YpPOBHE OCHOBHOIO 0OIIEro 0Opa3oBaHHsS Ba)KHOE
3HaYEHUE MPUOOPENH TaKHE LU, KaK:

dbopmupoBaHue MHTEJUICKTYJIbHO pa3BUTOMN JUYHOCTH, TOTOBOM
K caM0o00pa30BaHUI0, COTPYJIHHUYECTBY, CAMOCTOSITEJIbHOMY NPUHSATUIO PEIICHUH,

CIOCOOHOM aanTUPOBATHCS K OBICTPO MEHSIIOLTUMCS YCIIOBUSIM >KU3HU; HAIIPABICHHOCTh
00yUYEHHUSI HA CUCTEMATHUECKOE MTPUOOIIICHNE 00yYaIOIIUXCs

K CaMOCTOSTEJIbHOM IO3HAaBaTEIbHOW AESATENbHOCTH, HAYYHBIM METOJaM IIO3HAHMS,
(GopMUpPYIOIIUM MOTHBAILMI0 U pa3BUTHE CIIOCOOHOCTEH K XHMMHH; OOecredeHue
YCJIOBUHM, CIOCOOCTBYIOIIMX MPUOOPETEHUIO OOYYAOUIMMHUCS ONbITa Pa3zHOOOpa3zHOU
NEeSATEeIbHOCTH, TIO3HAHMSI M CAMOIIO3HAHUS, KIIOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHIIM), MMEIOINUX YHHUBEPCAJIbHOE 3HAYEHUE [JIs1 Pa3IUYHBIX BHUIOB
nesTenbHoCTH; (hopMHUpoBaHHE OOWEH (QYHKIMOHAIBHOM M €CTECTBEHHO-HAyYHOU
TPaMOTHOCTH,

B TOM YHCJIe YMEHUHN OOBSCHSATH U OIEHUBATD SIBJICHHS OKPYXKAIOIIEr0 MUPA, UCTIONIb3YS
3HaHUS W OMBIT, MOJYYCHHBIC MPU W3YUYCHUH XUMHUH, MPUMEHSATh UX TPU PEIICHUU
npobsieM B TIOBCEIHEBHOM JKM3HU U TPYAOBOM JEATENBHOCTH; (POPMHUPOBAHUE Y
o0ydJaronmxcsi TyYMaHUCTHYECKUX OTHOIIEHWH, TOHMMAHHUS IIEHHOCTH XHMHUYECKHX
3HaHUH JIJIs1 BBIPAOOTKH 3KOJOTUYECKH LIETIECO00PA3HOr0 MOBEICHUS B OBITY U TPYIOBOM
JEATEIBbHOCTH B LIEISIX COXPAHEHUS CBOETO 3/I0POBbsI M OKPYKAIOIIEH TPUPOAHON CPEIbI;
pa3BUTHE MOTUBALIUU K 00YUYEHHI0, CHOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
HAa OCHOBE YCBOEHHS OOIIEUETIOBEUYECKUX ILIEHHOCTEW, TOTOBHOCTH K OCO3HAHHOMY
BBIOOPY PO U HAMPABICHHOCTH JAJILHEHUIIIETO 00yUYeHUSI.

OO0miee 4nciIo 4YacoB, PEKOMEHOBAHHBIX JIJIsI M3YUeHUs] XUMuH, — 136 gacoB: B 8
KJ1acce — 68 yacoB (2 yaca B HeJento), B 9 kiacce — 68 yacoB (2 yaca B HEJEIIO).

Jljig KaXa0ro Kiacca IpelyCMOTPEHO pe3epBHOE yueOHOE BpeMsi, KOTOPOE MOXKET
OBITH CIOJIb30BAHO YYaCTHUKaMH 00pa30BaTeIbHOIO IIpoliecca B HeNsiX GOpMHUPOBaAHUS
BapUATHBHOMN COCTABJISIONICH CO/IepKaHUsI KOHKPETHOM padodeit mporpamMel. [Ipu sTom
oOsi3atenpHas (MHBapHAaHTHAs) 4YacTh COAEPXKAHUA TNPeaMeTa, YCTaHOBJICHHAs
npuMepHON paboyeil mporpaMMoi, U BpeMsi, OTBOJIUMOE Ha €€ N3yUYeHUE, T0KHbI ObITh
COXpPaHEHBI MOJTHOCTHIO.
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COJEPKXAHUE OBYUYEHUA

8 KJIACC IlepBoHayajibHble XUMHYCCKUE TOHATHS
[Ipeamet xumun. Posib XUMHUM B )KU3HH YellOBeKa. XUMUS B CUCTEME HayK. Tena u

BelecTBa. OU3nyeckue CBOMCTBA BEUIECTB. ArperaTHoe coctosiHue BeuecTs. [lonsTue
0 MeToJax IO3HaHWs B XUMHH. YucTble BemectBa M cMmecu. CriocoObl pasjenieHus
CMecCeH.

ATOMBI U MOJIEKYJIbl. XUMUYECKUE 3JIeMEHTbl. CUMBOJIBI XUMUYECKHUX 3JIEMEHTOB.
[IpocThie U ClI0kKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumuueckass ¢Gopmyrna. BajaeHTHOCTb aTOMOB XMUMHUYECKUX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BemlecTB. OTHOcHTenpHas aroMHas wmacca. OTHOCHTENbHas
MOJIEKYJIIpHas Macca. MaccoBast J0JIsl XUMHUYECKOTO 3JIEMEHTA B COEAMHEHUH.

KomnuectBo BemectBa. Monb. Mosspaast Macca. B3anmMocCBsI3b KOM4eCcTBa, MaCChI
U 4YHUClIa CTPYKTYPHBIX €AWHMI] BemiecTBa. Pacuérel mo QopMynamM XUMHYECKUX
COEIUHEHNN.

Pu3znyecKre U XUMUUYECKHUE SBICHUS. XUMHUUYECKas peakuus U €€ MpU3HaKU. 3aKOH
COXpaHEHHUs1 MAacChl BEIIECTB. XUMHUYECKHE ypaBHeHHUA. Kiaccudukanus XuMUYECKUX
peakuuii (CoeAMHEHMs, pa3JIoKEHUs, 3aMelleHns, OOMeHa). Xumuyeckuu 9KcnepumeHm:

3HAKOMCTBO C XHMHMYECKOW TMOCYZOH, MNpaBwiamMu pabOThl B J1abopaTopuu |
npuémMamMu oOpalleHust ¢ J1abOpaTOpHbIM O0OPYJOBAaHUEM, HM3YyUYEHHE W OIKCAHUE
(bu3YeCKUX CBOWCTB OOpAa3IOB HEOPTAHMUYECKUX BEIIECTB, HAOMIOACHUE (PU3MUECKUX
(n1aBiieHKE BOCKA, TassHUE JIbJA, pACTUPAHUE caxapa B CTYNKE, KUIIEHUE U KOHIECHCALIHS
BOJAbI) W XUMHYECKMX (TOpEHHE CBEYM, MpPOKAJIMBAaHME MEJHON MPOBOJIOKH,
B3aMMOJICHCTBHE Mella C KHUCIOTOW) SIBJIICHWH, HAOJIONEHHE W OMHCaHWE MPU3HAKOB
NPOTEKaHUs XMMUYECKHX peakiuil (pas3nokeHue caxapa, B3aMMOJICUCTBHE CEPHOU
KHUCIIOTBI C XJIOpHIOM Oapus, pasnoxkenue ruapokcuna meau (II) mpu marpeBanuw,
B3aMMOJIEHCTBHE KeJe3a ¢ pacTBopoM cosi Meau (I1), u3ydenue crnocoOoB pasaesieHus
cMeceid (C TMOMOIIBIO MarHurta, (QUIbTPOBAHME, BbINApPUBAHUE, JIUCTUILIALIMS,
xpomatorpadus), IpoBeJeHHE OUYUCTKHU MOBAPEHHON COJIM, HAOJIOJCHUE U OMHCAHHE
pe3yJbTaTOB TMPOBEACHMS ONbITA, WIIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUs MaccChl,
CO3/laHhe MoOJieNied MOJEKyd (IIapOCTEP>KHEBBIX). BaxkHeililue NpeacTaBUTEIN
HEOPTraHMYeCKHUX BellecTB

Boznayx — cMmech razoB. CocraB Bo3ryxa. Kuciopoa — aeMeHT U MpoCcToe BEMIECTBO.
Haxoxzaenue kuciopona B mpupojae, pusnueckne u XUMUYECKHE CBOWCTBA (peakuuu
ropenusi). Oxcuzapl. [Ipumenenune kucimopona. CrocoObl MONy4eHHsS KUCIOpPOJa B
nabopatopud U npomblnieHHOCTH. KpyroBopoT kucnopona B mnpupoae. O3oH —
aIJIOTPOIHAs MOIU(UKALIHS KUCIOPO/A.
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TemnoBoii 3 heKkT XUMUIECKON peakIiK, TEPMOXUMUYECKUE YPaBHEHHS, 9K30- U
SHAOTEPMHUYECKHE pEAKINUH. TOIIMBO: Yyrojib U METaH. 3arpsi3HEHUE BO3/1yXa, YCUICHUE
NapHUKOBOTO 3 (deKTa, pa3pylIeHHe 030HOBOTO CIIOS.

Bonmopon — snemeHT M mpocrtoe BemecTBo. HaxoxneHune Bomopona B IpUPOJE,
bu3nUeckue U XMMUYECKHUEe CBOWCTBA, MPUMEHEHHE, CIIOCOObI momydeHusi. KucmoTsl u
COJIH.

Monsipabiil 00BEM ra3oB. PacyéTsl M0 XUMUUECKUM YPaBHEHUSIM.

dusnueckne cBoMcTBa BOAbl. Bonma kak pactsopurens. PactBopel. Haceiennsie n
HEHACBILLEHHBIE pacTBOPHI. PacTBOPUMOCTE BelecTs B BoAe. MaccoBas 101 BEIIECTBA
B pacTBOpe. XMMHUYECKHE CBOMCTBA BOAbL. OCHOBaHMs. Poib pacTBOPOB B IPUPOJE U B
YKW3HU 4yenoBeKa. KpyroBopoT Boabl B pupoe. 3arpsi3HEHUE MPUPOAHBIX Boa. OXpaHa
Y OYMCTKA IIPUPOJHBIX BOL.

Knaccudukanust Heopranmueckux coenunenuit. Oxcunapl.  Knaccudukarus
OKCH/JIOB: coJieo0pa3yrolue (OCHOBHBIE, KHUCJIOTHBIE, amdoTtepHbIe) u
HeconeoOpasyromue. Homenknarypa okcuaoB. dusznueckue U XMMHYECKHE CBOWCTBA
okcuoB. [lomydenune okcuIoB.

OcHoBanus. Kiaccudukanys oCHOBaHUM: IIETOYM U HEPACTBOPUMBIE OCHOBAHMS.
Homenknatypa ocHoBanuii. Pusnueckne MU XUMHYECKUE CBOMCTBA OCHOBAHUM.
[Tomy4yeHnne OCHOBaHMIA.

Kucnotel. Knaccudukanusa xkucnor. Homenknatypa kucinor. dusmueckue u
XAMUYECKUE CBOMCTBA KUCJIOT. Psan aktuBHOCTH MeTtaiuioB H.H. bekerosa. [lonyuenne
KHCJIOT.

Comu. Homenknarypa coneit. ®U3nuecKkue 1 XMMAYECKUE CBOMCTBA COJICH.
[TomyueHue couei.
['eneTnyeckasi CBA3b MEXK/Y KJIaCCaMU HEOPTraHWMYECKUX COCAUHEHUN. Xumuueckuu

IKCnepumernm.

KAUECTBEHHOE ONPENCIICHUE COJNEPKAHMS KHUCIOPOJAa B BO3IyXE, MOJIyUYEHUE,
coOupaHue, pacro3HaBaHWE€ M M3yYEHHE CBOMCTB KHUCIOpoAa, HaOI0/IeHue
B3aMMOJICHCTBUSI BEUIECTB C KUCIOPOJOM M YCJIOBHUS BOZHHUKHOBEHUSI M MPEKPAIICHUS
roperust (mokapa), O3HaAKOMJIEHHE C OOpa3llaMu OKCHUJIOB M OIKMCAaHUE WX CBOWCTB,
MOJIy4eHHE, COOMpaHue, pacrlo3HaBaHWE M HM3YyYCHHE CBOMCTB BoJopoaa (TOpeHHe),
B3auMoJielicTBue Bojgopoaa ¢ okcuaom wmeau (II) (BO3MOXKHO UCHONIB30BaHUE
BUJICOMATEPUATIOB), HaOJIOJeHue O00pa3lioB BELIECTB KOJIMYECTBOM |  MOJb,
UCCJIEI0BAHNE OCOOEHHOCTEH PACTBOPEHMS BEIIECTB C PA3IMYHON PAaCTBOPHUMOCTHIO,
MIPUTOTOBJICHUE PACTBOPOB C ONPEAEITEHHON MAaCCOBOM JOJIEM PACTBOPEHHOTO BEILIECTBA,
B3aMMOJICUCTBHE BOJIbI C METAJUIAMH (HATPUEM U KaJbIIeM) (BO3MOKHO MCIOIb30BAHKE
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BUJICOMATEPHUAIIOB), HCCIICOBAaHUE OOpa3llOB HEOPTaHWYECKUX BEIIECTB PA3THMIHBIX
KJIAaCCOB, HAOJIOJICHUE M3MEHEHHUs OKPACKHM MHIMKATOPOB B PACTBOpPAX KHUCIOT U
niesoue, u3yueHue B3auMoiercTBus okcuaa meau (1) ¢ pacTtBopom CepHOM KHCIIOTHI,
KUCJIOT  C METaJUIlaMHM, PEAKUUd HEUTPpAIM3AlUU, T[OJYyYEHHE HEPACTBOPUMBIX
OCHOBaHHM, BBITECHEHHE OJHOT0 METajla JIPYyTMM U3 pPacTBOpa COJHM, PELICHUE
DKCIIEPUMEHTAIIBHBIX 3a7ad 1o TeMme «BaxHelmme Kiaaccbl HEOPraHUYECKUX
COEIUHEHUI.

IHepuoanuecknii 3akoH u Ilepuoanueckas cucrema xumudeckux iemenros JI.H.
MenaeJieeBa. Crpoenue aTOMOB. Xumnueckas CBA3b.
OKHCIUTETILHOBOCCTAHOBUTEIbHbBIE PEeAKIIUU

[lepBble MOMBITKM KJIACCU(DHUKAIMNA XUMUYECKHX 3JeMEHTOB. [loHsATHE O rpymmax
CXOJHBIX 3JIEMEHTOB (ILIE€JIOYHBIE U IIETOYHO3EMEIIbHBIE METAJUIbI, TaJIOr€Hbl, THEPTHbBIE
rasbl). DJIIEMEHTbI, KOTOpbIE 00pa3yroT aM(pOTEPHBIE OKCUIBI U TUAPOKCHUIBI.

Ilepnonmueckuit 3akoH. llepmonnueckas cucrema XMMHUYECKUX dieMeHTOB J[.M.
MenpeneeBa. Koporkonepuognas u JuimHHomepuonaHas ¢opmbl Ilepuonnyeckoit
cucTeMbl XuMu4deckux anemMeHToB /.M. Menneneesa. Ilepuoas! u rpynnsl. @usnyeckui
CMBICJI IOPSIIKOBOI'O HOMEPAa, HOMEPOB IIEPUOA U TPYIIIBI JJIEMEHTA.

Crpoenue aromoB. CocraB aTtomHbIX saep. M3otombl. DnexktpoHbl. CTpoeHue
AJEKTPOHHBIX 000J0YEK aTOMOB NEpBbIX 20 XUMHUYECKHUX 3JeMeHTOB llepuoanueckoii
cucrembl J[.M. MenneneeBa. XapakTepuCTHKa XHUMHUYECKOTO JJIEMEHTA IO €T0
noJioxkeHuto B [lepunoanueckoii cucreme .M. MeHeneena.

3aKOHOMEPHOCTM HM3MEHEHHUS paauyca aTOMOB XHMHYECKHX DJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKNUX CBOMCTB IO IPyMNIaM U NepUoaaMm.

3nauenue llepuonuueckoro 3akoHa W Ilepuoguyeckoil CUCTEMBI XUMHYECKUX
DJIEMEHTOB I Pa3BUTUA HayKU U NpakTUKU. /(.M. MeneneeB — yu€HbIN U rpakJaHVH.

Xumnueckass  cBsi3b. KoBaneHTHas  (modsipHass M HEMOJSIpHAsl)  CBS3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX IIEMEHTOB. IOHHAs CBA3b.

Crenenp oxucneHus. OKUCIUTEIbHOBOCCTAHOBUTENBHBIE peakiuu. IIponeccsl

OKHUCJIIEHUS ¢ BoOcCcTaHOBJIEHHUA. OKHCIUTEIM W BOCCTAHOBUTEIH. XuMuueckuil
9KCNEPUMEHM.:

n3ydeHue oOpaslloB BENMIECTB METAUIOB W HEMETaUIOB, B3aWMOJCHCTBUE
TUAPOKCUJA LHMHKA C pacTBOpPAMHU KHUCJIOT M IIEJIOYEH, MPOBEICHUE OIbITOB,
WUTIOCTPUPYIOIIUX TPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peaKlMil (TopeHue,
pEeaKIu pa3oKeHUsl, COSTUHEHHUS).

Mesicnpeomemuvie cesa3u
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Peanum3zamuss MEXIpeIMETHBIX CBS3¢H MNP HM3YyYeHWHM XUMHUHM B 8§ KJiacce
OCYIIECTBIIICTCS Yepe3 MCIIOJIb30BaHKME KaK OOIINX €CTECTBEHHOHAYYHBIX IOHATHH, TaK
U TOHATHH,  SABIAIONIUXCS  CHCTEMHBIMH I OTACIBHBIX  NPEAMETOB
€CTECTBCHHOHAYYHOTO IIUKJIA.

OO0mume ecTeCTBCHHOHAYYHBIC TTOHATHS: HAYYHBIN (DaKT, TUIIOTE3a, TCOPHS, 3aKOH,
aHaln3, CHHTE3, KiaccuuKalnus, ICPUOANYHOCTD, HAOIIOACHHE, HKCICPHMEHT,
MOJICTUPOBAHHUE, U3MEPEHUE, MOJICITb, SIBJICHHE.

®dwusuka: MaTepus, aToM, 3JCKTPOH, MPOTOH, HEHTPOH, WOH, HYKJIHJ, H30TOIIHI,
PaJIMOaKTUBHOCTh, MOJIEKYJa, OJJIEKTPUYECKH 3apsj, BEHIECTBO, Telo, OO0BEM,
arperaTHoe COCTOSIHHE BEIEeCTBa, ra3, (PU3NYCCKUEC BEIWYUHBI, CIUHHUIIBI H3MEPCHU,
KOCMOC, TUTaHEeTHI, 3BE3161, CoITHIIE.

buonorus: porocunres, apixanue, ouocdepa.

I'eorpadus: atmocdepa, rugpocdepa, MUHEpabl, TOPHbIE MOPOJBI, IOJE3HBIE
UCKOTIaeMbIE, TOIUTHBO, BOJTHBIC PECYPCHI.

9 KVIACC BemecTBo M XMMHUYECKas peaKus
[Tepuonnueckui 3akoH. llepuomnueckas cucrema Xxumuyeckux snemeHtoB J[.H.

MenpaeneeBa. CTpoeHHE aTOMOB. 3AKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB XMMHYECKUX
AJIEMEHTOB MEPBBIX TPEX MEPUOJOB, KNS, KAIBLUA U UX COCIMHEHUN B COOTBETCTBUU
C IIOJIO’KEHHMEM DIIEMEHTOB B [lepronueckoi CuCTEME U CTPOEHUEM MX ATOMOB.

CrpoeHune BeniecTBa: BUIbI XUMHUYECKON CBSI3U. THUIBI KPUCTAJUIMYECKUX PEMIETOK,
3aBUCHUMOCTb CBOMCTB BEIIECTBA OT THUIIA KPUCTALIMYECKOW PEWETKM U BHUIA
XUMHYECKOM CBA3H.

Knaccudukanus #u HOMEHKJIaTypa HEOPTraHWYECKUX BEIIECTB. XHMHYECKUE
CBOMCTBA BEILECTB, OTHOCAIIMXCS K PA3JIMYHBIM KJIacCaM HEOPraHUYECKUX COCAUHEHUN,
TE€HETUYECKas CBsI3b HEOPTaHUYECKUX BEILECTB.

Krnaccudukanus XMMUYECKUX PEaKIMi MO pa3IMyHbIM MpU3HAKaM (IO YUCIY U
COCTaBy YYacTBYIOLIMX B PEaKI[MU BEUIECTB, MO TEIIOBOMY 3D PeKTy, MO M3MEHEHUIO
CTETMEHEW OKHUCICHUS XUMHUYECKHX DJIEMEHTOB, MO OOpaTUMOCTH, IO YYacTHIO
KaTanu3aropa). DK30- U S3HIOTEPMUYECKUE PEAKLUN, TEPMOXUMUYECKHE YPABHEHUS.

[TonsitTue o ckopocth XuMHUeckol peakuuu. IlonstTue 00 00paTUMBIX U
HEOOPAaTUMBIX XHMHMUYECKUX peakuuax. [IoHATHE O TOMOTEHHBIX M TeTEPOTEeHHBIX
peakuusax. llonsatne o karamuse. [lonstue o xummyeckoMm paBHOoBecHH. DaxTopsl,
BIIMAIOLIME HA CKOPOCTb XMMUYECKOW PEaKIUU U MIOJIOKEHUE XUMUYECKOIO0 PaBHOBECHS.

OKHCIINTENEHO-BOCCTAHOBUTEIIBHBIE peakuuu, JIIEKTPOHHBIN OanaHc
OKHCJIUTEIIBHO-BOCCTAHOBUTEIIBHON peaKkuu. CocraBnenue YPaBHEHUHN
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OKUCJIUTEIIbHOBOCCTAHOBUTEIBHBIX PEAKIIMM C UCIOJIb30BAHUEM METOJA AJIIEKTPOHHOTO
OasnaHca.

Teopusi BAEKTPONUTHYECKON IUCCOLMAIMU. OIJIEKTPOJIUTHI U HEIIEKTPOJIUTHI.
Katnonsl, aHuoHbl. MexaHuW3M AHCCOLMAIMMA BEIIECTB C Pa3IMYHBIMU BHUAAMU
XxuMu4eckoit csizu. CreneHs aucconuanuu. CUIbHBIE U CIIa0bIe€ 3JIEKTPOJIUTHI.

Peakiuu moHHOro OoOMeHa. YCIOBHS NPOTEKAHMS PEaKIUi HMOHHOrO OOMEHa,
MOJIHBIE U COKPAIIEHHBIC HOHHBIC YpaBHEHUS peakiuii. CBONCTBA KUCIIOT, OCHOBAHUM 1
COJICH B CBETE MPEACTABJICHUN 00 3JIEKTPONMTUYECKON Aucconuanuu. KadecTBeHHBIC
peakuuu Ha HOHBL. [ToHsATHE O TUAPOIU3E COJIEH.

Xumuueckuii SKcnepumenm:

03HAKOMJICHUE C MOJACIISIMU KPUCTAJUTMYECKUX PEHIETOK HEOPTaHUUYECKUX BEIIECTB
— METAJUIOB M HEMETAJJIOB (rpaduTa U aaMasa), CIOKHBIX BEIIECTB (XJOpUIa HATpus),
UCCIICIOBAHUE 3aBUCUMOCTH CKOPOCTH XHUMHMUYECKOM pEakiuu OT BO3JCUCTBUS
pa3IMYHbIX (PAKTOPOB, HCCIEIOBAHUE BJEKTPOIMPOBOJHOCTH PACTBOPOB BEIECTB,
mpoliecca IUCCOIUAIMU KUCIIOT, IIEI0Yel U coyeil (BO3MOKHO HCIIOIB30BAHUE BUICO
MaTepuaioB), MPOBEJICHUE OMBITOB, MILTIOCTPUPYIOMINX MPU3HAKU MTPOTEKAHUS PEaAKIUI
HOHHOTO oOMeHa (00pa3oBaHME OCaKa, BhIJICICHHUE ra3a, 00pa3oBaHUE BObI), OMBITOB,
WUTIOCTPUPYIOIIUX NPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEAKIUN (TOpeHue,
peakiuy pasJIoKEHUs, COCIUHEHUS), PAclO3HABaHHWE HEOPraHWYECKUX BEIIECTB C
MOMOIIBI0 KAaYECTBEHHBIX PEAKIUA HAa WOHBI, PEIICHUE SKCIEPHUMEHTAJbHBIX 3aJ]1ad.
HeMmeTaibl 1 MX coeIMHEHU S

OO0mras xapakTepucTrka rajioreHoB. OCOOCHHOCTH CTPOEHHUSI aTOMOB, XapaKTEPHbIE
creneHu okucienus. CTpoeHue u puandeckre CBONCTBA MPOCTHIX BEIIECTB — rajJOreHOB.
XUMUYECKHE CBOMCTBA Ha mpuMepe xjopa (B3auMOACHCTBHE C MeETaJlJIaMU,
HEMeTaJulaMH, 1eiaoyaMu). Xnopooaopos. ConsiHas KMCIIOTa, XUMUYECKHE CBOMCTBA,
noJlyuyeHue, npumeHeHue. JleiicTBrue xjiopa U XJOpOBOJOPOJa HA OPraHU3M YelIOBEKa.
Baxxnenmme Xa0puabpl 1 UX HAXO0XKJICHUE B IIPUPOJIE.

O6mas xapaktepucThka 351eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapaKTepHbIE CTeTIeHN OKucIeHus. CTpoeHue U PU3NIECKHe CBONCTBA MPOCTHIX BEIIECTB
— KHCIIOpOJIa M Cepbl. AJIJIOTPOIHBIE MOJU(PUKAIIMU KUCIOPOJa U CePhl. XUMHUUECKUE
cBolicTBa cepbl. CepoBOIOPO/I, CTpOEHUE, (PU3UYECKHUE U XUMUUECKHE CBOMCTBA. OKCHUIBI
ceppl Kak TMPEACTaBUTEIM KHCIOTHBIX OKCHAOB. CepHas Kuciaota, (U3HYECKHE U
XUMHUYECKHE CBOMCTBA (OOIIME KaK MPEACTaBUTENS KIacca KUCIOT U CIEeU(PUIECKUE).
XWMHYECKHE PEAKIUH, JIeKAIMEe B OCHOBE IMPOMBIIUICHHOTO CIOC00a TMOJydeHUs
cepHoi KUCIIOTHL. [IpumMeneHue cepHoi KUCIOThl. COJM CEPHOM KUCIOThI, KAYECTBEHHAS
peakius Ha cyibaT-uoH. HaxoxaeHue cepbl v €€ COeIMHEHUI B IpUpoe. XUMUYECKOE
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3arps3HEHUE OKPYXKAIOIIeH Cpellbl COCIMHEHUSMH CEpbl  (KUCIOTHBIE JIOXKIH,
3arpsi3HEHUE BO3AyXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

O6mas xapakTepuctuka 31eMeHToB VA-Tpynnbl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTepHbIe CTEMCHU OKUCICHMs. A30T, pacCpOoCTpaHEeHUEe B MpUPOJE, PU3NUECKUE U
xummudeckue cpoiictBa. KpyroBopor azora B mpupoje. AMMUak, ero ¢puznueckue u
XUMHUYECKUE CBOICTBA, MojdyueHue u npumeHeHue. Coiu aMMOHUS, UX QU3NYECKUe Hu
XUMUYECKHAE CBOWCTBa, NMpuMeHeHue. KadecTBeHHash peakius Ha HOHBI aMMOHMSL.
A3oTHast KucjioTa, e€ moyiyueHue, PU3nYecKue U XMMUYECKHE CBOWMCTBa (0OIIME Kak
IPEACTaBUTEINS KiIacca KUCIOT U cnenuduyeckue). Mcnoib3oBaHue HUTPATOB U COJIEH
aMMOHHSI B KauyeCTBE MHUHEpaAJIbHBIX yI00peHuil. XUMHUYECKOE 3arpsi3HCHUE
OKpY>KaloIel cpebl COSAMHEHUSIMU a30Ta (KUCIOTHBIC JOK/IU, 3arpsI3HEHUE BO3/IyXa,
no4Bbl U BogoEMOB). Dochop, amnoTpornubie Mmoaudukanuu docdopa, puznueckue u
xumudeckue cBorctBa. Okcun ocdopa (V) u dochopHas kucinora, GU3MUECKUE WU
XUMHUYECKHE CBOMCTBa, TmonyudeHue. Hcmonb3oBanue (QocharoB B  KauecTBe
MUHEPAJIbHBIX yI00pEHUH.

O6mas xapaktepucTrka 351eMeHTOB [VA-rpynmnbl. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapaKTEepHbIE CTENEHU  OKHUCICHUS. YTIEpol, aUIOTPONHbIE  MOAUUKAIIIH,
pacnpocTpaHeHUEe B NpHUpOAE, (PU3MYECKHME U XUMHUYECKHE CBOWCTBAa. AAcCOpOIus.
KpyroBopot yriepoaa B npupojse. Okcupl yriepoaa, ux GU3NYECKue U XUMHUUYECKHE
CBOMCTBA, JICHCTBUE HA KMBBIE OPTaHU3MBI, TTOJIYYCHUE U IPUMEHEHUE. JKOJIOTUUECKUE
npoOJieMbl, CBsi3aHHBIE ¢ okcusioM yriepoaa (IV), runore3a rino0anbHOrO0 MOTETUICHUS
KJIMMaTta, MApHUKOBBIA 3P ¢deKT. YToipHas KUCIOTa W e€ ColM, uX (U3MYecKue u
XUMHUYECKHUE CBOMCTBa, IMOJyuYeHHE U TpuMeHeHue. KadecTBeHHass peakius Ha
KapOoHaTHoHKI. Mcnonp30BaHne KapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIIICHHOCTH U
CEJIbCKOM XO3SIMCTBE.

[TepBoHavaibHBIE TOHSTHS OO0 OpPraHWYECKHUX BEIIECTBAX KaK O COCTUHEHHUSIX
yriaepoja (MeTaH, 3TaH, STWJEH, alleTWIEH, 3TaHOJ, TJIUUEPUH, YKCYCHas KHUCIOTA).
[IpupoaHbIE HICTOYHUKH YTIIEBOIOPOOB (YTOJib, MPUPOIHBIN Ta3, HEDTH), MPOTYKTHI UX
nepepaboTku (OCH3UH), UX POJIb B OBITY U TPOMBIIIIIEHHOCTU. [oHATHE 0 OMOIOrMYecKU
BOXHBIX BEIIECTBAX: JKUpaxX, OelKax, YriIeBOJaxX — W WX POJHM B KMU3HU YEJIOBEKa.
MarepuanbHOE €TUHCTBO OPTAaHUYECKUX U HEOPTAHUYECKUX COCTMHCHHM.

KpemHnii, ero pusndyeckue u XMMHUYECKHUE CBOWCTBA, TOJyYCHHE W TIPUMEHEHHE.
Coenunenust kpeMHus B npupoae. O0mue npencraBienus 006 okcuae kpemuus (IV) u
KpeMHueBou kuciotre. CHIUKAThl, UX HCIOJIb30BaHUE B OBITY, B MPOMBINIJICHHOCTH.
Baxueiiiie crpouTenbHbIE MaTepHalbl: KepamMHKa, CTEKJIO, IIEMEHT, OETOoH,
xene300eToH. [IpobieMbl 0e30MmacHOrO MCIOIBb30BAHUS CTPOUTEIBHBIX MAaTEPHATIOB B
MOBCEHEBHOM KU3HU. XuUMUueCKull IKCNepUMeHnL.
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M3ydeHue o0pa3loB HEOPTaHMYECKUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MPOBEICHUE KAaYE€CTBEHHBIX PEAKIMN Ha XJIOPUI-MOHBI U HAOIIOJCHHE MPU3HAKOB UX
MPOTEKaHMs, OMbIThI, OTpaXKarolue GU3NIECKUe U XUMUYECKUE CBOMCTBA TaJIOT€HOB U
UX COEOUHEHUN (BO3MOXKHO HCIIOJIb30BAaHWE BHJIEOMATEPUANIOB), O3HAKOMIIEHUE C
oOpasniaMu  XJIOpUJ0B (TaJIOTEHHUIOB), O3HAKOMJIEHWE C oOpasiamMu cepbl U €
COEeTMHEHUSIMH (BO3MOKHO HCIOJIb30BaHNE BHIEOMATEpUAIOB), HAOIIOIEHUE MTpoliecca
oOyTTIMBaHUs caxapa Moj ACHCTBHEM KOHIICHTPHUPOBAHHOW CEPHOM KUCIOTHI, H3yUEHUE
XUMHUYECKUX CBOMCTB pa30aBlI€HHON CEpPHOW KHUCIOTHI, MPOBEJIECHUE KaueCTBEHHOMU
peakuuu Ha cysib(aT-uoH U HAOJMIOJIEHUE MPU3HAKA €€ MPOTEKaHUs, 03HAKOMIICHHE C
dbuznyeckuMu  cBoWcTBaMHM  a3zora, (Gochopa U HUX COCAMHEHHH (BO3MOKHO
UCIIOJIb30BAaHUE BHUICOMATEpPUAIOB), oOpa3liaMu a30THBIX U (HOChHOPHBIX YyIO0OpEHUH,
NOJIy4eHHe, coOMpaHue, pacro3HABaHUE M W3YUYEHUE CBOWCTB aMMHaKa, IPOBEICHUE
KaueCTBEHHBIX PEaKIMii HAa MOH aMMOHHUS U QocdaT-MOH U HU3yUYEHHE MPU3HAKOB HX
IIPOTEKAHMS, B3aWMOJCHCTBUE KOHUEHTPUPOBAHHOM Aa30THOM KHUCIOTBI C MEIBIO
(BO3MO>XHO HCIOJIb30BaHUE BHJIEOMATEPHAIIOB), U3YUYEHUE MOJIENEH KPUCTATUITMYECKUX
pemérok anmasa, rpadura, ¢yisepeHa, O3HAKOMIIEHHE C IPOLECCOM aJICOPOINU
PacCTBOPEHHBIX BEHIECTB AKTUBUPOBAHHBIM YIVIEM M YCTPOWCTBOM IIPOTMBOrasa,
MOJlyueHue, coOMpaHue, pacro3HaBaHUE W H3YYEHHME CBOMCTB YTJEKUCIOrO rasa,
MPOBEICHUE KAueCTBEHHBIX pEaKIMil Ha KapOOHAT W CHJIMKAT-UOHBI W M3yYCHHE
NPU3HAKOB  MX  NPOTEKAaHHs, O3HAKOMJIEHME C  NPOAYKIMEN  CHIIMKATHOM
IIPOMBILIJICHHOCTH, PELIEHUE OKCIEPUMEHTANBHBIX 3amad 1o TeMe «Baxkneunmmue
HEMETAJUIbI U UX COCIUHEHUD». MeTa/uIbl U MX COeIMHEeHUS

OO6mast XxapakTepuCcTUKa XUMUYECKHUX AJIEMEHTOB — METAJUIOB Ha OCHOBAaHUU UX
noJjiokeHus B Ilepuognueckon cucreme xumuueckux sneMeHToB .M. MenneneeBa u
cTpoeHusi atomMoB. CTpoeHuE MeTauioB. MeTralmyeckass CBSA3b M MeETaUIMYecKas
KpUCTAINYECKAs] PpEIIETKA. OJJIEKTPOXUMUYECKUN Pps  HANpsHKEHWM METaJUIOB.
dusznueckre 1 XUMUYECKHE CBOMCTBA MeTaiToB. O0111e criocoObl MOIyYeHNs METAILIOB.
[TonsiTe 0 KOPPO3UU METAIJIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CruiaBbl
(ctanp, 4yryH, JIOpaTIOMUHUN, OpOH3a) U UX PUMEHEHHE B ObITY U MIPOMBIIIUIEHHOCTH.

[llenounsle MeTaiuibl: MOJIOXKEHHE B llepmomnueckor cucTEME XUMHUYECKHX
snemeHtoB J[.M. MeHnaeneeBa, CTpOEHHME HX aTOMOB, HAaXOXJICHHUE B MPHUPOJE.
®duznyeckre W XUMHUYECKHE CBOMCTBAa (Ha mpuMepe Hatpus W Kanus). OKcuubl U
TUAPOKCUBI HATPUS U Kanud. [I[puMeHeHne menoYHbIX METAIIOB U UX COEIMHEHUN.

[Ilenouyno3eMeNnbHBIE METAIUIBI MArHAM U KaJdbLUHM: NOJIO)KEeHUE B [lepronnueckon
cucrteme xumudeckux 3neMeHToB .M. Menaeneesa, cTpoeHrEe UX aTOMOB, HAX0XKICHUE
B Inpupone. Pusnyeckue M XMMHYECKHE CBOWCTBA MarHus M Kanblusa. BaxnHenmme
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COCMMHEHMS Kablusl (OKCHI, THAPOKCUM, coyr). KECTKOCTh BOABI M CIOCOOBI €&
YCTpaHCHUS.

AJroMUHUN: TIos1o)keHue B [leprnoandeckoit cucteMe XUMU4YecKkux deMmeHToB J[. M.
MenpneneeBa, CTpOCHUE aTOMa, HAaXOXJAEHUE B npupojae. Ouznueckue U XUMHYECKUE
CBOMCTBA aTtOMUHUSA. AM(POTEpHBIC CBOMCTBA OKCHUIA M THUJIPOKCH/IA aTFOMUHUSI.

Kenezo: nmonoxenune B llepuomuueckor cucteMe XUMHUYECKUX 3yemMeHToB JI.U.
MenpneneeBa, CTpOCHUE aTOMa, HaXOXJAEHUE B npupoje. Ou3nueckue U XUMHYECKUE
cBolicTBa xene3a. Okcupl, ruipokcuibl u conu kenesa (1) u xxeneza (I11), ux cocras,
CBOWCTBA U MOJyYEHUE. Xumuueckuu IKCnepumMeHm.:

O3HAaKOMJIEHUE C 00pa3laMy METaIOB U CIUIABOB, UX (PM3HMUYECKUMU CBOMCTBaMH,
U3YYEHUE  pe3yJbTaTOB  KOPPO3UM  METALIOB  (BO3MOXKHO  MCIOJIB30BAHME
BUJICOMATEPUAIIOB), OCOOEHHOCTEN B3aUMOJICUCTBUS OKCUJIA KaJIbIUs U HATPUS C BOJION
(BO3MOXXHO HCIIOJIb30BAHUE BUIEOMATEPUANIOB), UCCIECIOBAHUE CBOMCTB KECTKOW BOJIBI,
npolecca ropeHus eies3a B KUCIopoe (BO3MOKHO UCIIOJIb30BAHUE BUIEOMATEPHUAIIOB),
MIPU3HAKOB MIPOTEKAHUS KAYECTBEHHBIX PEAKIIUNA HA MOHBI (MarHusi, Kajablys, aJFOMUHUS,
nuHka, xene3a (II) u xenesa (IIl), menu (I1), HaGnrozeHNE U OmMMCAaHHWE TMPOIECCOB
OKpalllMBaHUs TUIAMEHH MOHAMHU HATpPWHsl, KIS U KaJblUs (BO3MOYKHO HUCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), UCCIEN0BaHUE aM(pOTEPHBIX CBOMCTB THIPOKCHAA AITIOMUHUS H
TUIPOKCUJA IMHKA, PEIICHHE 3KCIEPUMEHTAIbHBIX 3a7ad mno Teme «BaxHeliiue
METaJUIbl U UX COAMHEHUS». XUMUS H OKPY:KaloLias cpeaa

BemecTtBa u Marepuasibl B IIOBCEIHEBHOM JKM3HM 4YeJoBeKa. be3omacHoe
UCIIOJIb30BAHUE BEIIECTB M XHUMHYECKUX peakiui B ObITy. llepBas momomp mpu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XHWMHUYECKOE 3arpsi3HEHHE OKpyXarouehd cpenbl (MpefenbHas AoImycTUMas
koHleHTpaiusi BemiecTB (manee — IIJIK). Ponb XxuMuM B pElIEHUM 3KOJOTHYECKUX
npoOnemM. Xumuueckuti 3KCnepumenm:

n3ydeHue o0pa3ioB MaTepuaioB (CTEKIIO, CTUIaBbl METAJNIOB, TOJIUMEPHBIC

MaTepualbl).

Mesicnpeomemuvie cés3u
Peanuzanust MexXnpeAMETHBIX CBSI3€H NOpU M3yYEeHMH XUMHM B 9 Kjacce

OCYIIIECTBIISICTCS Yepe3 UCIOIb30BaHNE KaK OOIUX €CTECTBEHHO-HAYUYHBIX TTOHSATUH, TaK
W TIOHATHH,  SBISIONIMXCA  CHUCTEMHBIMH IS OTIEIBHBIX  IPEAMETOB
€CTECTBEHHOHAYYHOTO IUKJIA.

OO01ue ecTeCTBEeHHO-HAay4YHbIEC TTOHSATHSI: Hay4YHBIN (DaKT, rUIoTe3a, 3aKOH, TeOPHs,
aHajgu3, CHUHTE3, KilacCu(uKaluus, NEePUOJIUYHOCTh, HAOMIOJACHUE, HKCIEPUMEHT,
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MOJICJTMPOBAaHUE, M3MEPEHHE, MOJENb, SBICHUE, MAapHUKOBBIA A(D(PEKT, TEXHOJIOTHS,
MaTepuaibl.

®dusuka: MaTepus, aToM, 3JEKTPOH, NMPOTOH, HEHTPOH, WOH, HYKJIHJ, U30TOIbI,
paiOaKTUBHOCTb, MOJIEKYJa, AMEKTPUUYECKUI 3apsi, TPOBOJHUKH, MOIYyHIPOBOIHUKH,
TUDJIEKTPUKHU, (POTORIEMEHT, BEIIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA,
ras, pacTBOp, pPacTBOPUMOCTb, KPUCTAJUIMUECKas pEIIETKA, CIUIAaBbI, (pusnueckue
BEJIMYMHBI, €AMHHIIBI H3MEPEHUS, KOCMHYECKOE MPOCTPAHCTBO, IUJIAHETHI, 3BE3[IBI,
Connue.

buonorust: ¢orocunrTes, npixanue, Ouocdepa, SKOCUCTEMA, MHUHEpAIbHBIC
yI00peHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, IUTATEIbHBIC BEIIECTBA.

I'eorpadus: armocdepa, rugpocdepa, MUHEpabl, TOPHbIE MOPOJBI, IOJE3HBIE
UCKOIaeMble, TOIUIMBO, BOJIHBIE PECYPCHI.

IHHJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU
HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATbI

JIMYHOCTHBIE PEe3yNIbTAaThl OCBOSHUS MPOTPAaMMBbl OCHOBHOTO OOIIIero 0O0pa3oBaHUs
JOCTUTAIOTCSL B XOJi¢ OOy4YeHMs] XMMHUM B €AMHCTBE Y4eOHOM M BOCHHUTATEIbHOU
JESITEIIbHOCTH B COOTBETCTBUH C TPAIUIIMOHHBIMH POCCUMCKUMHE COIMOKYJIBTYPHBIMH U
JyXOBHO-HPABCTBEHHBIMU [IEHHOCTSAMH, IPUHSATHIMU B OOIIIECTBE MTPABUIIAMU U HOPMAMH
MOBEJIEHUS U CITIOCOOCTBYIOT IIPOLIECCaM CaMOMO3HAHUSL, CAMOPAa3BUTHUS U COLIMATIN3ALIUN
00yuUaronmxcs.

JImuHOCTHBIE pe3yIbTaThl OTpaXkaroT TOTOBHOCTh o0yJaronmxcs
PYKOBOJACTBOBATbCA CHUCTEMOW MO3UTHBHBIX IIEHHOCTHBIX OPUEHTAIMl U paclIupeHue
OTBITa JESTEIBHOCTH Ha €€ OCHOBE, B TOM UHWCJIE€ B YacTu: 1) MaTPpHOTHYECKOIo
BOCIIUTAHMS:

[IEHHOCTHOTO OTHOILIEHUS K OTEYECTBEHHOMY KYJbTYpPHOMY, HMCTOPHYECKOMY U
HAyYHOMY HaCJEeINI0, TOHUMaHUS 3HAUEHUS! XUMUYECKOW HAYKU B )KU3HU COBPEMEHHOT'O
oO1ecTa, CHOCOOHOCTH BIAJETh JOCTOBEpHOM HHpOpMalMe O NepeloBbIX
JOCTHKEHUSIX U OTKPBITHSIX MUPOBOM M OT€UECTBEHHOW XUMHH, 3aMHTEPECOBAHHOCTH B
HaYYHBIX 3HaHUSIX 00 YCTpOICTBE MUpPa U OOIIECTBA;

2) rpasKIaHCKOr0 BOCIIUTAHMS:

MPEICTABIICHUS O COLIMAIIBHBIX HOPMaX U MpaBUjIaX MEKJIUYHOCTHBIX OTHOILICHUN
B KOJUIGKTHMBE, KOMMYHHMKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOM,
y4eOHOUCCIEeI0BATENLCKOM, TBOPUECKON U IPYTUX BUJIAX ACSATEIbHOCTH, TOTOBHOCTH K
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pa3HOOOpa3HOM  COBMECTHOM  JEATENbHOCTH  IPU  BBINOJIHEHUM  YYEOHBIX,
NIO3HABATEJIbHBIX 33]1a4, BHIIOJHEHUN XUMUYECKUX IKCIEPUMEHTOB, CO3JaHUMN YUEOHBIX
IIPOEKTOB, CTPEMJICHMS K B3aMMOIIOHMMAHHIO M B3aMMOIIOMOIIM B IIPOLECCE ATOU
y4eOHOU NeATENbHOCTH, TOTOBHOCTH OILIEHUBATh CBOE MOBEACHHUE M TMOCTYIKUA CBOUX
TOBAapMIlle C IIO3MLIHMHM HPABCTBEHHBIX M IPABOBBIX HOPM C YYETOM OCO3HAHMS
IIOCJIEACTBUN ITOCTYIIKOB; 3) HEHHOCTH HAYYHOI'0 IIO3HAHUA:

MHPOBO33PEHUYECKHE NPEACTABICHUS O BEIIECTBE M XWMHUYECKOW pEakluHu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsI HAYKH M COCTABJISIOLINE OCHOBY
JUIsl IOHMMAaHMs CYIIHOCTHM HAy4YHON KapTHUHBI MHpA, MPEICTaBIEHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS MPUPO/IbI, B3AUMOCBA35X YEJIOBEKA C IPUPOAHON CPEeIoH, O
poJIM XMMHUU B T[O3HaHUM OJTHUX 3aKOHOMEPHOCTEW;  II03HABATEIbHBIE MOTHUBBI,
HaIlpaBJIEHHbIC HA MOJYyYE€HUE HOBBIX 3HAHUW IO XUMHUU, HEOOXOIUMBIE JIJIs1 OOBSICHEHUS
HAOJI0JJaeMbIX TPOLECCOB U  SBJICHUHM, [O3HABATEIbHOW, WH(OPMALMOHHOW U
YUTATEIBCKON KYJIBTYPBI, B TOM UHCIIE HABBIKOB CAMOCTOSITENIbHON pabOThl ¢ yUeOHBIMU
TEKCTaMH, CIPaBOYHOM JIUTEPATypOil, AOCTYIHBIMH TEXHUYECKUMHU CpPEICTBAMHU
MH(POPMAILIMOHHBIX TEXHOJIOTUI; MTHTEPEC K 00YUEHHUIO U TO3HAHUIO, TI0003HATEIbHOCTbD,
TOTOBHOCTh M CIOCOOHOCTh K €CaMOOOpAa30BAHMIO, MPOEKTHOW U MCCIIEIO0BATEIBCKOMN
NEeSATEIbHOCTH, K OCO3HAaHHOMY BBIOOPY HANpaBICHHOCTH W YpPOBHS OOy4Y€HUs B
nanpHeliieM; 4) GopMHUPOBaHMS KYJIbTYPbI 310POBbS:

OCO3HaHUE LEHHOCTH >KM3HU, OTBETCTBEHHOI'O OTHOILIECHHS K CBOEMY 3JI0POBBIO,
YCTaHOBKHU Ha 3J0POBBII 00pa3 KW3HU, OCOZHAHKE MOCIEICTBUN U HEMPUATHE BPEIHBIX
NpUBBIUCK  (YMOTPEOJICHUST aAJKOTOJS, HAPKOTUKOB, KYypEHHs), HEOOXOAMMOCTU
coOJ0/IeHrs TpaBuil 0€30MacHOCTH NpH OOpaIleHUU ¢ XMMHYECKUMH BEIIECTBAMHU B
OBITY M peajbHOU KU3HU; S5) TPYA0BOTr0 BOCTIMTAHUS:

MHTEPEC K MPAKTUUECKOMY M3YUYEHHIO Mpodeccil U TpyJa pa3IudyHOro poja,
YBaXEHUE K TPYAYy W pe3yJibTaraM TPYIOBOW JEATEIbHOCTH, B TOM YHUCJIE HAa OCHOBE
NPUMEHEHUSI MPEIMETHBIX 3HAHUN MO0 XUMHUHU, OCO3HAHHBIM BBIOOP WHIWBUYyaTbHOU
TPACKTOPUHM TPOJOJDKEHUS OOpa3oBaHUs C YYETOM JIMYHOCTHBIX HMHTEPECOB U
CIIOCOOHOCTH K XHMHH, OOILECTBEHHBIX HWHTEPECOB M NOTPEOHOCTEH, YCIHEIIHOM
npo(ecCUOHaNbHON JEATeTbHOCTH W Pa3BUTUA HEOOXOJUMBIX YMEHUM, TOTOBHOCTH
alariTUPOBATHCA B MPO(ECCHOHATIBHOM cperie; 6) IKOJIOrH4ecKOro BOCIIUTAHMS
HKOJIOTHUYECKH 1EJIeCO00pa3HOE OTHOIICHNE K MPUPOIE KaK HICTOUHHUKY KU3HU
Ha 3emJie, OCHOBE €€ CyIlIeCTBOBAaHUS, IOHNMaHUeE [IEHHOCTHU 3/10pOBOT0O U 0€30MacHOTO
oOpa3a KH3HU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY (PHU3NYECKOMY U
NCUXUYECKOMY 370POBbIO, OCO3HAHHE LIEHHOCTH COOJIOJCHUS MpaBUi 0O€30MacHOro
NOBENICHUS IIpU pabOTe C BEIIECTBAMH, a TAK)KE B CUTyaLUsX, YTPOXKAIOIINX 310POBbIO U
KU3HU JIIOJIeH; CIOCOOHOCTH MPUMEHSTH 3HAHUS, TOTyYaeMble MPU U3yUYEHUU XUMUH,
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JUISL PEIIEHUS 3a/1a4, CBSI3AHHBIX C OKPYXKAIOIIEW NMPUPOJHON CPENOU, U1l TOBBIICHUS
YPOBHS 3KOJIOTUYECKON KYJIBTYpbl, OCO3HAHUs II100alIbHOTIO XapaKTepa 3KOJOTHYECKUX
npobsieM M MyTed HMX PELIeHUs IOCPEACTBOM METOJOB XUMHUH, 3KOJIOTHYECKOIO
MBIIIUIEHUS, YMEHHUSI PYKOBOJCTBOBATHCA UM B IIO3HABATEJIBHOW, KOMMYHUKAaTUBHOU U
COLIMAJIBHOM ITPAKTHUKE.

METANIPEIMETHBIE PE3YJIBTATBI

B cocraBe MeTanpeIMETHBIX PpE3YyJIbTaTOB  BBIACISIOT 3HAUMMbIC JUTSI
(GopMHpOBaHUS MHUPOBO33pPEHUsI OOLIEHAYYHbIE TMOHATHUA (3aKOH, TEOpHs, MPUHIIHUIIL,
rUNoTe3a, GakT, CUCTEMA, MPOLIECC, IKCIEPUMEHT U JPYToe. ), KOTOPbIE UCIOIb3YIOTCS B
€CTECTBEHHO-HAYYHBIX YUYEOHBIX MpEAMETaX M MO3BOJISIOT HA OCHOBE 3HAHUM W3 ITUX
npeaMeToB (HOpMHUPOBaTh NPEACTaBICHHUE O IIEJIOCTHOM HAayyHON KapTHHE MUpa, U
yHUBEpCaJbHble  yueOHbIe  JAelcTBHS  (IIO3HABATENbHbIE, KOMMYHUKAaTUBHBIE,
pEeryJsiTUBHBIE), KOTOpblE  oOOecneyuBaroT  (POPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEJIbHOMY TUIAHUPOBAHUIO M OCYILECTBICHUIO YUEOHOM e TEIbHOCTH.

Ilo3HaBaTeibHbIC YHUBEPCAJIbHBIE YUeOHbIE 1eiCTBUSA Ba3oBbie
JornyeckKue JeicTBMA:

YMEHUS UCIOIb30BATh MPUEMBI JJOTUYECKOTO MBILIJICHHUS TTPU OCBOCHUU 3HAHUIA:
PACKpBhIBaTh CMBICI XUMHUYECKMX TOHATHH (BBIACIATH MX XapaKTEpHBIC IPU3HAKH,
yCTaHABJIMBATh B3aMMOCBS3b C JPYTUMH TOHATHSMH), HUCIOJIB30BaTh IMOHITHS IS
0OBSICHEHUSI OTJEIbHBIX (DaKTOB U SIBJICHUM, BHIOMPATh OCHOBAHUS W KPUTEPUHU IS
KJIacCU(pUKAIIMA XUMHYCCKMX BEHIECTB M XHUMHUYECKHUX peaKIui, yCTaHaBJIMBATh
MPUYUHHO-CJICJCTBEHHBIC CBSI3U MEXKJY OOBEKTaAMHU HW3YUCHHS, CTPOUTH JIOTUUECKHE
paccyxneHus (MHIYKTUBHBIC, JEAyKTUBHBIC, [0 aHAJOTWU), JeJIaTh BBIBOJBI H
3aKJIIOUCHUS; YMEHHE MPHUMEHSATh B MPOILIECCE MO3HAHMS TOHATUA (IIPEAMETHBIC U
METanpeIMETHbIC), CUMBOJUYECKHE (3HAKOBBIE) MOJICNH, HCIOJb3yeMble B XHMUH,
peoOpa3oBbIBATh IIMPOKO TPHMEHSEMbIE B XHMHH MOJCIbHBIC IPEJICTABICHUS —
XUMUYECKU 3HAK (CHMBOJI DJIEMEHTA), XUMU4YecKast popMyIia U ypaBHEHUE XHMUYECKOM
peakiuy — MpU PEIICHUH y4eOHO-TI03HABATENIBHBIX 3a7a4, C YYETOM ITUX MOJCIbHBIX
MPEJCTABJICHUN BBISBJISITh U XapaKTEPU30BATh CYIIECCTBEHHBIE IMPU3HAKU H3y4aeMBbIX
00BEKTOB — XHMMHYECKMX BEIIECTB W XHMHUYECKHUX pEaKIui, BBISIBISATH OOIIHe
3aKOHOMEPHOCTH, NPUYUHHO-CIICICTBEHHBIE CBSI3M M TPOTUBOPEUUS] B HU3yYAEMbIX
npoueccax M sBieHusAX. ba3oBbie ucciie0BaTebCKue 1eHCTBUA:

YMEHUE UCITOJIb30BATh ITOCTABJIEHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA MTO3HAHHS,
a TaKkKe B KaueCTBE OCHOBBI /ISl (POPMUPOBAHUS THUIIOTE3BI 11O MPOBEPKE NMPABUILHOCTH
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BBICKA3bIBAEMBIX CYXJICHUN; MPUOOpPETEHHE OMbITA MO TUIAHUPOBAHUIO, OPTAaHU3AINH U
MPOBEICHUIO YUYEHUYECKUX IKCIIEPUMEHTOB, YMEHHUE HaOIIOAaTh 3a XOJOM Ipoliecca,
CaMOCTOSITEJIbHO TPOTHO3UPOBATh €ro pe3ysbTar, (QopMyIupoBaTh OO0OOLIECHUS U
BBIBOJIBI 110 pe3yJbTaTaM IMPOBEAEHHOIO ONBITA, MCCIECIOBAHUSA, COCTABISATH OTYET O
poJie’aHHoi padore.

Pabora ¢ nndopmanmeii:

yMEHHE BBIOMpATh, AHATTU3UPOBATh U UHTEPIIPETUPOBATH MH(POPMALIUIO PA3TUIHBIX
BUJOB ©  (QOpM  TPEACTABICHUSA, TMOJy4aeMyl0 U3  pa3HbIX HCTOYHUKOB
(Hay4HONOIyJISIpHAsl JIUTEpaTypa XUMHUYECKOTO COJEp’KaHUs, CIPaBOYHBbIE MOCOOuS,
pecypcbl HTepHETa), KPUTHYECKM OLEHMBATH HPOTUBOPEUYHMBYIO UM HEIOCTOBEPHYIO
UH(OPMAIUIO; YMEHUE PUMEHSTh Pa3IMYHbIE METO/IbI U 3aIIPOCHI IIPU MOUCKE U 0TOOpE
UH(GOpPMaIlMU U COOTBETCTBYIOIUX JaHHBIX, HEOOXOAUMBIX ISl BBIIOJHEHMS yU€OHBIX U
NO3HABATEJIbHBIX 3a/ad ONpEeAeNEHHOr0 THIA, NPUOOPETEHHE OIbiTa B 001acTH
UCIOJIb30BaHUSl  MH(POPMAIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTMH,  OBJIAJCHHE
KYJIbTYPOU aKTUBHOI'O UCIIOJIb30BAHUsS PA3JIMYHBIX IOUCKOBBIX CUCTEM, CAMOCTOSTEIILHO
BBIOMPATh ONTUMAIbHYIO (OpMY MPEACTABICHHUS HHPOPMALMH M WIUIHOCTPUPOBATH
pelIaeMble 3a7jaun HEeCIOKHBIMU CXEMaMHU, JuarpaMmmamu, IpyrumMu ¢popMamu rpaduku
U UX KOMOMHALMSIMU; YMEHUE MCIOJb30BaTh U aHAJIM3UPOBATH B Mpolecce yueOHOl U
UCCJIEIOBATENBCKOW ACSITENBbHOCTH HWHPOPMALMI0 O BIUSHUM MPOMBIILIEHHOCTH,
CEJIbCKOT0 XO35KCTBA U TPAHCIIOPTA HA COCTOSTHUE OKPYKAIOIIEH ITPUPOJHOM CPEJIBL.

KoMMyHUKaTHBHBIC YHUBEPCAJIbHBbIC YUeOHbIE 1eCTBHSA:

yMEHHUE 3aJlaBaTh BOMPOCHI (B XOJ€ AWaiora W (WJIM) JUCKYCCHUHU) TIO CYHIECTBY
o0cykxaaemMoil TeMbl, (HOPMYIHPOBATH CBOU MPEATIOKEHUS OTHOCUTEIHHO BBITIOTHEHUS
NPEIJIOKEHHON 3a/1auu; TPUOOPETEHUE OMbITa MPE3eHTAIMN PE3yJIbTaTOB BHITOJHEHUS
XUMHUYECKOTO
sKcTiepuMeHTa (J1abopaTOpPHOrO OIbITa, JaOOPATOPHOM pabOThl MO HCCICTOBAHUIO
CBOMCTB BENIECTB, Y4e€OHOTO IMPOEKTAa); 3aMHTEPECOBAHHOCTH B COBMECTHOM CO
CBEPCTHUKAMH I103HABATEILHOW W HUCCIIEIOBATENBCKON AEATEIbHOCTH MpPHU PEIICHUU
BO3ZHMKAIOIIMX MPOOJIEM Ha OCHOBE YUETa OOIIMX MHTEPECOB U COTJIACOBAHUS MO3UIIMIA
(obcyxneHus, oOMEH MHEHUSIMH, «MO3TOBbI€ IITYPMbD), KOOPIAMHAIIMS COBMECTHBIX
JCICTBUM, OIpeaeNeHe KPUTEpUEB MO OILEHKE KauyecTBa BBIMOJIHEHHOM pabOThl U

IPYTHE);

PerynsiTuBHbIC YHUBEpPCAJIbHbIE YUeOHbIE 1eHCTBUSA:
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YMEHHE CaMOCTOSITENIbHO OMpPEAesaTh IeJH JACSTEIbHOCTH, IUIAaHUPOBATD,
OCYIIECTBIISATh, KOHTPOJMPOBATH M TMPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NeATEeIIbHOCTh, BBIOMpaTh Haubojee 3(PdeKTUBHBIC CHOCOOBI pEIIeHUsS Y4YeOHBIX U
MO3HABATENbHBIX  3aJlay, CaMOCTOSITEJIbHO  COCTaBISATh WU  KOPPEKTUPOBATH
MPEIOKEHHBIN AITOPUTM JEHCTBUM MPHU BBINOJHEHUHN 33JaHUN C YYETOM IMOJYUYCHUS
HOBBIX 3HAHUN 00 U3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIHUSX, OLCHUBATH
COOTBETCTBHUE IOJIYYEHHOT'O PE3YJbTaTa 3asBJICHHOW LEJIN, YMEHUE HCIIOJIb30BaTh U
aHAJM3UPOBATh KOHTEKCTHI, IPEIJIAra€MbIE B YCIOBUU 3a1aHUM.

HPEAMETHBIE PE3YJIbTATDI

B cocraBe nmpeaMeTHBIX pe3ybTaTOB 10 OCBOCHHUIO 00SA3aTEILHOTO COJEpKaHUS,
YCTaHOBJICHHOTO JTaHHOM (penepanbHOil paboueid mporpaMMOM, BBIJEISIIOT: OCBOEHHBIE
00y4JaromMMuCsl HayYHbl€ 3HAHUS, YMEHUS U CIOCOOBI ACHCTBUH, cieupUIecKue s
npeaMeTHON 0051acTi «XUMHUSD), BUIbI I€ATEIbHOCTH 110 OJyUYEHHUIO HOBOTO 3HAHUS, €r0
MHTEpHNpPETalnU, NPeoOpa3oBaHUI0 U MPUMEHEHUIO B PA3IMYHBIX YUYE€OHBIX M HOBBIX
CUTYyalUsIX.

K konny oOydeHus B 8 kJiacce npeaMeTHbIE pe3ysibTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAOIINXCS YMEHUM:

pacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKHUX TMOHSTHI: aToM, MOJEKYyJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CII0KHOE BELIECTBO, CMECh (OJHOpPOJHAS U
HEOJHOPOJIHAsA), BAJEHTHOCTb, OTHOCUTEIbHAs aTOMHAas M MOJEKYJspHAas Macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIPHASL Macca, MaccoBas A0JII XMMUYECKOTO AJIEMEHTA
B COCIMHEHUHU, MOJSPHbIH 00BEM, OKCHUI, KHUCJIOTa, OCHOBaHHE, COJIb,
AIEKTPOOTPULIATENIBHOCTD, CTENEHb OKUCIICHHS, XUMUYECKas pPeaKiys, KIacCU(PUKALIHS
peaklnii: peaKkMu COCINHEHUs, PEAKIIMH PA3JIOKEHUS, PEAKLIUU 3AMEILIECHHUS, PEAKIINH
oOMeHa, 3K30- U 3HJOTEPMHUUECKHE PEaKiuu, TeIJIOBOM 3(PPEeKT peakuuu, iAPO aToma,
AJIEKTPOHHBIN CJIOM aToma, aToMHasi OpOMTallb, paguyc aToMa, XUMHYECKas CBS3b,
MOJISIpHAst M HEMOJsIpHAs KOBAaJEHTHasi CBA3b, MOHHAs CBA3b, MOH, KATHOH, AHUOH,
pacTBOp, MaccoBas J0Js BewecTBa (IMPOLIEHTHAs KOHUEHTpAlMs) B PacTBOPE;
WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUIA U IPUMEHSATH 3TU
MOHATUSI TIPU ONMCAHMM BEIIECTB W HMX MPEBPAIICHUMN; HCIOJIb30BATh XUMHUYECKYIO

CUMBOJIMKY JJIs1 COCTaBjieHUs (POpMYJT BELIECTB U
YPaBHEHUN XUMHWYECKUX PEAKLHUN; OINPENENATh BAJEHTHOCTh aTOMOB 3JIEMEHTOB B

OMHAPHBIX COCAMHEHUAX, CTEIICHb
OKHUCJICHHSI 3JIEMEHTOB B OHMHApPHBIX COEIMHEHUSX, MPUHAIJICKHOCTh BEIIECTB K
onpeneaéHHOMY KJIACCy COeMHEHUHN 10 PopMysiaM, BUJI XUMUYECKOMN CBS3H
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(KOBaJICHTHasi W HWOHHAsg) B HEOPTraHUYECKUX COCJAMHEHUSX; PACKPBIBATh CMBICI
[Tepnoauueckoro 3akoHa JI.1. MeHneneeBa: 1eMOHCTPUPOBATH
MOHUMAHHUE TEPUOJUUYECKON 3aBUCUMOCTH CBOWCTB XHMHYECKHX JJIEMEHTOB OT MX
nonoxkenusi B Ilepuogumyeckoid cucTeMe, 3aKOHOB COXPAHEHUSI MAacChl BEIIECTB,
MIOCTOSIHCTBA COCTaBa, AaTOMHOMOJIEKYJISIPHOTO YUEHHUsI, 3aKOHA ABOTaApO; OINKUCHIBATH U
XapaKTepru30BaTh TaOMM4HYI0 hopmy [leproandeckoit cucTemsl
XUMHUUYECKUX DJIEMEHTOB: pa3jiMyaTh MOHATHUS «TJaBHas noarpynmna (A-Tpymnma)» u
«mmobounas moxarpynmna (b-rpymma)», Mameie W OOJBIINE TIEPHOABI, COOTHOCHUTH
0003HaueHus, KOTopbsle uMeroTca B Tabmuie «llepuognueckas cucreMa XUMHYECKUX
anemeHtoB /.M. MenaeneeBa» ¢ YUCIOBBIMM XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XUMHYECKUX OJJIEMEHTOB (COCTaB M 3apsl sjpa, o0OIllee YHUCIO0 JJIEKTPOHOB U
pacrpesieieHde WX IO JJICKTPOHHBIM CJI0SIM); KJIacCH(HUIIMPOBATh XHUMHUYECKHE
3JIEMEHTBI, HEOPTAHUUECKHE BEIIECTRA,
XUMHYECKUE PEaKkru (MO YMCIYy M COCTAaBy YYAaCTBYIOIIUMX B PEAKIIMU BEIIECTB, IO
TerioBoMy 3G (eKTy); XapakTepu3oBaTh (OMHCHIBATh) OOIIHME XWMHYECKHE CBOMCTBA
BEILIECTB PA3IMYHBIX KJIACCOB, MOATBEPKAas ONHCAHUE MpPUMEPAMU MOJICKYJISPHBIX
YPAaBHEHHUM COOTBETCTBYIOLIUX XHMHUYECKHUX pPEAKIUW; IPOTHO3UPOBATh CBOKCTBA
BEILIECTB B 3aBUCUMOCTH OT UX KQU€CTBEHHOI'O COCTAaRBA,
BO3MO>KHOCTH TPOTEKAHUS XUMHUUYECKUX TIPEBpAIICHUA B Pa3JIMYHBIX YCIOBUSIX;
BBIYUCIISATh OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEILIECTB,
MaCCOBYIO JIOJII0 XMMHUYECKOTO 3JeMEHTa 1o (opMyJie COSTUHEHHS, MAaCCOBYIO JIOJIIO
BEIIECTBA B pPacTBOpE, IMPOBOJIUTH PACUETHI MO YPAaBHEHHUIO XMUMHUUYECKOW PEaKIUu;
MIPUMEHATH OCHOBHBIE OTIEpaIlid MBICIIMTEILHON I€SATEIbHOCTH — aHAJIU3 U CUHTE3,

CpaBHEHHUE, 00001IeHNE, CHCTEMaTH3AIUIO, KJIacCU(UKAIHIO, BBISIBIICHHC
MPUYUHHOCIICACTBEHHBIX CBSI3€M — IS M3YYEHHS CBOWMCTB BEIIECTB U XMMHYECKUX
peakiuii, €CTeCTBEHHO-HAy4YHbIC METOJbl TO3HAHUS — HaONIOACHUE, HW3MEpEHue,
MOJICTUPOBaHUE, DKCIIEPUMEHT (peajdbHbIi M MBICJAEHHBIN); CJE0BaTh IpaBUIaM
MOJIb30BAHUS XUMUYECKOM MOCyA01 1 1a00paTOPHBIM

obopynoBaHHEM, a TakKe MpaBwiIaM OOpareHus ¢ BEIIECTBAMU B COOTBETCTBHHM C
WHCTPYKIMSMU MO BBITIOJIHEHHUIO JTA0OPATOPHBIX XMMUYECKUX OIBITOB MO MOJTyYCHUIO U
coOupannio Ta3000pa3HbIX BEMIECTB (BOAOpOAA W KHUCJIOPOJA), TMPUTOTOBIECHUIO
pPacTBOPOB C OIPEAEIEHHON MaCCOBOM JOJIENM PACTBOPEHHOTO BEIIECTBA, IUIAHUPOBATH U
MPOBOJAUTh XUMHUYECKHE SKCIEPUMEHTHI IO PACMNO3HABAHUIO PACTBOPOB LIEIOYEH M
KHUCIIOT C IIOMOIIIBIO UHANKATOPOB (JTaKMyC, eHOoIPTaIenH, METUIIOPAHXK U IPyTHeE).

K konmy oOydenws B 9 kJjiacce mpeaMETHBIC Pe3yJbTaThl HA 0a30BOM YpPOBHE
JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y O0YUaIOIIUXCS YMEHHIA:
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PaCKpbIBaATh CMBICIT OCHOBHBIX XUMHWYCCKHUX MOHSITHUI; XUMHYECKUMN 9JICMCHT, aTOM,
MOJICKYJIa, HOH, KaTUOH, aHNOH, IIPOCTOC BCIUICCTBO, CIIOKHOC BCIICCTBO, BAJICHTHOCTD,

AIEKTPOOTPULIATENBHOCTh, CTEIEHb OKHUCIICHHS, XUMHUYECKas PEAKUHUS, XUMUYECKAs
CBsI3b, TEIUIOBOM 3(PPEKT peaxiu, MOJb, MOJSAPHBIA 00BEM, PacTBOP, INEKTPOJIHUTHI,
HEAJIEKTPOJUTHI, DJIEKTPOJIUTHYECKAs AUCCOLMALMS, pEakUuu HOHHOTO OOMeHa,
KaTanu3aTop, XHUMHYECKOE paBHOBECHE, OOpaTUMble W HEOOpaTHUMble peaKIluw,
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKLIUN, OKUCIUTEIb, BOCCTAHOBUTEIb, OKUCIICHUE
U BOCCTAHOBJICHHE, aJUIOTPOIuUs, aM(OTEPHOCTb, XMUMHUYECKasi CBsA3b (KOBaJECHTHas,
WOHHAs, METAJUIMYECKas), KpUCTAIUIMYEeCKas pEelIETKa, KOppO3us METaIOB, CILIABbI,
CKOPOCTh XHMMHUYECKOW pEaKUHUH, NpeAcibHO pgomyctumas KoHueHtpamms [IJIK
BEILIECTBA; WJUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XUMHUYECKUX TOHSITUU U
MPUMEHSITHITU
MOHATHSI TIPU ONMCAHMM BEIIECTB W HMX MPEBPAIICHUMN; HCIOJIb30BATh XUMHUYECKYIO

CUMBOJIMKY JIJI1 COCTaBJiIeHUsS (hOpMYJT BEIIECTB U
YPaBHEHUI XUMHUYECKUX PEAKIUH; OINPENENATh BAJCHTHOCTh M CTENEHb OKHUCJICHUS

XUMHYECKUX IJIEMEHTOB
B COCIMHEHUSAX PA3JIUYHOTO COCTaBa, NPUHAJIEKHOCTh BEIIECTB K OINPEICIEHHOMY
KJIacCy coeAuHeHUui 1o ¢opmysiaMm, BUJI XUMHYECKOW CBSI3UM (KOBAJICHTHAsi, MOHHAS,
METaJUInYecKasi) B HEOPTaHUYECKHX COCIMHEHMSX, 3aps]l MOHA M0 XUMHYECKOU
dbopmyiie, xapakTep cpeibl B BOJHBIX PAacCTBOPAX HEOPTaHUUYECKUX COEAUHEHUM, THII
KPUCTALTNYECKON PEIIETKU KOHKPETHOTO BEILIECTBA;

packpbiBaTh  cMmbicin  Ilepumogmueckoro  3akona .M. MengeneeBa wu
JIEMOHCTPUPOBATh €r0 MOHUMAaHWE: OMUCHIBATh M XapaKTEpHU30BaTh TaAOIUUYHYIO (popMy
[leproguyeckoid CUCTEMbl XUMHUYECKUX BJIEMEHTOB: pa3inyaTh MOHSITUS «TJIaBHAs
noarpynmna (A-rpynma)y u «mnobounas noxarpymnmna (b-rpymma)», manbie U O0JbIIHe
NEPHUOJIbI, COOTHOCUTH 0003HAYEHUS, KOTOPhIE UMEIOTCS B MEPUOANYECKON Tabiuie, ¢
YUCJIOBBIMU XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB XHMHYECKHUX HJIEMEHTOB (COCTaB U
3apsn sapa, o0IIee YUCIOo AIEKTPOHOB U paclpeeleHue X MO 3JIEKTPOHHBIM CIIOSIM),
O0OBSICHATH O0IIME 3aKOHOMEPHOCTH B UBMEHEHHUU CBOMCTB AJIEMEHTOB U UX COCTMHEHUN
B MpeJenax MajlblX MEPUOAOB M TJIABHBIX MOATPYII C YYETOM CTPOCHHSI UX aTOMOB;
KJIaCCU(DUIIMPOBATH XUMUYECKUE FIIEMEHTBI, HEOPraHUYECKHE BEIECTBA,

XUMHUUYECKUE peakiuu (10 YKCIy U COCTAaBY YYaCTBYIOIIMX B PEAKIHUHU BEUIECTB, I10
TerIoBoMy 3G (dEKTy, 0 U3MEHEHUIO CTEMeHEW OKWCICHUS XMMHYECKUX 3JIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBATh) oOOLME M cHelupUuyYecKue XUMUYECKHE CBOMCTBA
MPOCTBIX U CIIOHBIX BEIIECTB, MOJATBEPKAsl ONMKUCAHUE MPUMEPAMHU MOJIEKYJISIPHBIX U
MOHHBIX YpaBHEHUIN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUA; COCTABIIATh YPAaBHEHUS
ANEKTPOIUTUUECKON AUCCOLMALIMU KUCIIOT, IIeJI0Ye 1 CoJiei, MOJIHbIE U COKpAIIEHHbIE
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ypaBHEHUSI pEaKIMii HWOHHOTO OOMEHa, YypaBHEHHUS pEaKIWi, MOATBEPKIAIOITIX
CYIIECTBOBAaHHE TE€HETHMYECKOM CBSI3M MEXKy BeEIIeCTBAaMH pPa3IUYHBIX KIJIACCOB;
PacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN MOCPEICTBOM
COCTaBJICHUS JICKTPOHHOTO OallaHCca dTUX PEAKIIHil; MPOTrHO3UPOBATH CBOMCTBA BEILIECTB
B 3aBUCUMOCTH OT UX CTPOCHUS, BO3MOKHOCTHU
NpPOTEKaHUS XUMUYECKHX TMPEBpPALICHUH B Pa3IUYHBIX YCJIOBUSX; BBIYUCIATH
OTHOCHUTENIbHYIO MOJIKYJIAPHYI0 U MOJIIPHYIO MAacChl BEIIECTB, MAacCCOBYIO JOJIO
XUMHUYECKOTO dJieMeHTa 1o ¢GopMylie COSAMHEHMs, MAacCOBYIO JOJIO BEIIECTBA B
pacTBope, MPOBOAWTH PACUETHI MO YPABHEHHIO XUMHUYECKON peakiuu; coO01aTh
IIpaBuJa MOJb30BAHMS XUMHUECKOU MTOCY IO M TaOOpaTOPHBIM
o0opy/soBaHHEM, a TaKkXe MpaBuia OOpalleHHs C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKITUSIMU T10 BBITIOJIHEHUIO JTA0OPATOPHBIX XUMUYECKUX OMBITOB IO MOJIYYSHHUIO U
COOMpaHUI0 Ta3000pa3HBIX BEHIECTB (aMMHUaKa W YIJIEKUCIOrO Tas3a); MPOBOIAUTH
peaKIuu, MOATBEPKIAI0IINE KAYECTBEHHBIN COCTAB Pa3IMUHbIX BEIIECTB: Paclo3HaBaTh
OTBITHBIM MYyTEM XJIOPHU-, OpOMUJI-, HUOAU -, KapOOHAT-, pocdaT-, CHIIMKAT-, CyJIbdat-,
TUAPOKCH/I-UOHBI, KATHOHBI aMMOHHUS 1 HOHBI H3yYCHHBIX METAJUIOB, IPUCYTCTBYIOIIHE
B BOJHBIX PAacTBOpaX HEOPTaHWYECKUX BEIECTB; MPUMEHSTh OCHOBHBIE OTEpaIiu
MBICJTUTEILHON  JESITENBHOCTH — aHallu3 M CHUHTE3, CpaBHEHHUE, 0000IIeHue,
CHUCTEMAaTH3AIIHIO, BBISBIICHUE PUIMHHO-CIIEACTBEHHBIX CBA3EH — JIJIs1 NU3yUEHUS CBOMCTB
BEIIECTB M XUMHUYECKHX PEaKIUi, €CTeCTBEHHOHAy4YHbIC€ METOJbl TO3HAHUS —
HaOJI0ICHUE, U3MEPEHHE, MOJEIUPOBAHUE, SKCIIEPUMEHT (PEATTbHBII U MBICTIEHHBIN).

VY4eOHo-MeToAnYeCKOe 0OecTeueHne

Y4yeOHO-MeTOANUECKUI KOMIUIEKT JUIsi M3Y4YeHUs Kypca XMMHM B 8—9 Kiac- cax,
CO3JJaHHBIM ABTOPCKUM KOJUIEKTHUBOM 1oJ pykoBojacTBoM O. C. 'abpuensina, COIepxuT,
KpoMe YUeOHBIX TTOCOOUH, Y4eOHO-METOANYECKUE U TUIAKTHUYECKUE MTOCOOUs, TeTpaau
JUTSI BBITIOJTHEHUS JTAOOPATOPHBIX M MPAKTHIECKUX padoT u Ap. YMK «Xumus. 8 kimace»
1. Xumus. 8 knacc. YueOnuk (aBtopbl O. C. I'abpuensn, U. T'. Octpoymos, C. A.
CnankoB). 2. Metoaudeckoe mocobue. 8 kmacc (aBtopet O. C. T'abpuensn, U. T.
OctpoymoB, U. B. Akcénona). 3. Ilporpamma kypca xumuu st 8—9 Kiaccos
obmeoOpazoBarenbHbIX yupexaeHuit (aBropel O. C. I'abpuensn, C. A. Cnankos). 4.
Pabouas terpaas. 8 kiacc (aBropel O. C. I'abpuensn, C. A. Cnaakos). 5. Terpanb s
71a00paTOPHBIX OMBITOB U IPakTUYeCKUX padot. 8 kiacc (aBropsl O. C. ['abpuensn, U. B.
AxkcénoBa, U. I'. OctpoymoB). 6. Xumusi B TecTax, 3ajavyax M ynpaXHEHHUAX. 8 Kjacc
(aBTopser O. C. T'abpuensn, U. B. Tpury6uak). 7. Dnekrponnas popma yuebnnka. YMK
«Xumus. 9 kmace» 1. Xumus. 9 kmacc. Yueonuk (aBropel O. C. IN'abpuensn, U. T.
OctpoymoB, C. A. CrnagkoB). 2. Meroanueckoe mocobue. 9 kmacc (aBropsl O. C.
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["abpuensn, U. I'. Octpoymos, . B. Akcérona). 3. [Iporpamma kypca xumuu st 8—9
KJ1accoB 001eoOpazoBarenbhubix yupexaeHuit (aBroppr O. C. T'abpuensn, C. A.
CnanxoB). 4. Pabouas terpaas. 9 kiacc (aBropsl O. C. I'abpuensn, C. A. Cnaakos). 5.
Tetpanp ayig 1a0OpaTOPHBIX OMBITOB U MpAaKTUYECKUX padotr. 9 knacc (aBropsl O. C.
[Nabpuensn, M. B. AxcénoBa, U. I'. OctpoymoB). 6. Xumusi B TecTax, 3ajadyax u
ynpaxHeHusx. 9 kiacc (aBtopsl O. C. 'abpuensin, U. B. Tpurybuak). 7. DnekTpoHHas
dopma yuebHHKa
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8 KVIACC
Haumenosaunue
No KomnnuectBo OCHOBHEIE BUJIBI JIEATEIILHOCTHU
pa3liesioB U TeM Conepxanue 00ydeHHs
n/n 4acoB 00yYarommXxcst

y4eOHOTO TIpeIMeTa

Paznen 1. IlepBoHayajibHble XMMHUYECKH

€ NNOHATHUHA

1.1 | XuMusa — BakHas 5
00J1aCTh
€CTECTBO3HAHMS H
MPAKTUYECKON

ACATCIIBHOCTHU

YCJIOBCKA

IIpenqmeT xumuu. Posib XuMuu B )KU3HU
YyeJoBeKa. XMMUsS B CUCTEME HayK. Tena
1 BemecTBa. U3NYECKUE CBOMCTBA
BEIIECTB. ATperaTHOe COCTOSIHUE
BeniecTB. [loHsATHE O METOAaX TTO3HAHUS
B XUMUHU. YUCTHIC BEIIECTBA U CMECH.
Cnioco0nI pa3zeneHust cMeceit.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

3HAKOMCTBO C XMMHUYECKOW MOCYI0H, C
npaBuiIamMu paboThl B JabOpaTOpuu U
npruemMamu oOpanieHus ¢
71a60paTOPHBIM 000PYIOBAHUEM.
dusnyeckue cBOMCTBa 00pa3IoB
HEOPTaHUYECKUX BEIIECTB — METAJIIOB

1 HEMCTAJIJIOB.

PaCKpBIBaTB CMBICJI U3Yy4aCMbIX TOHSITUH.

PackpeIBaTh posib XMUMUH B IPUPOJIC U
KU3HH 4€JI0BEKa, €€ CBA3h C IPYTUMU
HayKaMH.

PaznuyaTh 4uCTHIC BElIECTBA M CMECH;
OJTHOPOJTHBIC ¥ HEOTHOPOTHBIE CMECH.
Paznnuate pusnueckue 1 XuMUYECKUE
SIBJICHUS.

CrnenoBaTh aITOPUTMAM HCIIOIB30BAHMS
IKCTIEPUMEHTAIILHBIX METOOB —
HAOJIOICHHS ¥ OKCTIEPUMEHTA.
Hab6mronaTh v onmMchIBaTh OOBEKTHI TIPH
MPOBEJACHUY IEMOHCTPALINMN 1
71a00pPaTOPHBIX OMBITOB M0 U3YYCHHIO
(U3UICECKUX CBOMCTB BEIICCTB,
CIIOCOOOB Pa3/CIICHUS CMECEH BEIIECTR.
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CrniocoObl pa3zzenenus cMeceit
(bunpTpOBaHUE, BRIMTAPUBAHUE,
JTUCTUIUIAIINS, XpoMaTorpadusi).
BxoaHasi KOHTpoJIbHAsI padoTa

[TpoBOIUTH XUMHUYECKUH IKCTIEPUMEHT
IpU pa3JeNeHu cMeceil (Ha mpuMepe
OYKCTKH MOBAPEHHOM COJIN) B XOJ€
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JlabopamopHvie onvimei:

N3yuyenue n onucanue puU3nyeckKux
CBOMCTB 00pa31i0B HEOPTraHUYECKUX
BEILECTB.

N3yuenue cnoco0oB pasjesieHus cMeceit
(C TOMOIIIbIO MATHUTA).

IIpakmuueckue pabomol:

Ne 1. IIpaBuna paboTsl B 1a00OpaTOpUu 1
npu€MbI 00paleHus ¢ Ta00PATOPHBIM
000py10BaHUEM.

No 2. Pazpenenue cmeceil (Ha mpumepe
OYHUCTKHU TIOBAPEHHOW COJIN)

npaktudeckoi padotsl Ne 2. CrieoBaTh
paBuiIaM MOJb30BAHMS XUMUYECKON
OCYJI0¥ 1 TaOOpaTOPHBIM
000pyI0BaHUEM, a TAKKE MPABUIIAM
oOparieHus: ¢ XUMHYECKUMHU
BeIllECTBAMU

B COOTBETCTBUU C MHCTPYKLHMEN MpH
BBITIOJTHEHUHY MPAKTUYECKON

pabotel Ne 1.

BricTpanBaTh pa3BEpHYTHIE
IIMCBMEHHBIE U YCTHBIE OTBETHI C ONIOPOU
Ha HHQpOpMAIUIO U3 yUeOHHKA U
CIIPaBOYHBIX MATEpPUAJIOB, TPAMOTHO
VICIIOJIB30BATh NU3yUYECHHBIN ITOHSITUWHBIN
anmnapar Kypca XuMuu
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1.2.

BermiectBa u
XUMHUYECKHE

peakIuu

15

ATOMBI U MOJIEKYJIBI. XUMUYECKUE
aneMeHThl. CUMBOJIbI XUMHUYECKUX
anemMeHToB. [IpocTeie U cnoxHbIE
BEILIECTBA. ATOMHO-MOJIEKYJISIPHOE
YUYECHHE.

Xumuyeckas ¢dopmyna. BajaeHTHOCTH
aTOMOB XUMHUYECKHX AJIEMEHTOB.

3aKOH ITOCTOSTHCTBA COCTABA BEILIECTB.
OTHOCHUTENBHAS aTOMHAs Macca.
OTHOcuTENbHAsT MOJEKYJSIpHAs Macca.
MaccoBas 10311 XUMHAYECKOTO JJIEMEHTA
B COCIMHEHUH.

Ornpenenarb NPU3HAKU XUMUYECKUX
peaKIMii, yCIOBUS UX TPOTEKAHUS.
OOBACHATH CYIIHOCTh (PU3UUYECKUX U
XUMUYECKUX SIBICHUHN C TOUKH 3PECHHUS
ATOMHO-MOJIEKYJIIPHOTO YUEHHUS.
KnaccudumupoBarh XxuMuueckue
peakiuu (1o YUCITy U COCTaBY
pearupyomux 1 00pa3youmxcs
BEILIECTB).

Cocransath (hopmyJibl OMHAPHBIX
BEIIECTB I10 BAJCHTHOCTU U OMPEIEIAThH
BaJICHTHOCTH 1O (hOpMyJiaM BEIIECTB.
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KomnuectBo BemecTa. Monbs. Mossipaas
Macca. BzauMoCBs3b KOJIMUECTBA, MACChI
Y YUCJIa CTPYKTYPHBIX €IUHULL BEIIECTBA.
Pacuértel o hopmysiaMm XUMHYECKUX
COCIMHCHUU.

Du3NYecKue U XUMHUUECKUE SIBICHUS.
XuMuyeckasi peakius U €€ IpU3HaKU.
3aKOH COXPAHEHHUSI MaCChl BELIECTB.
XUMUYECKUE YPABHEHUS.
Kinaccudukanus XuMU4eCKUX peakinit
(coemuHeHus, pa3aoKEHUs, 3aMEIICHHUS,
oOMeHa).

Xumuueckuii Ikcnepumenm:
Jlemoncmpayuu:

dusnyeckue cBoMCTBa 00pa3IoB
HEOPTaHUYECKUX BEIIECTB — METAJIOB U
HEMETAJIJIOB.

OO6pa3ipl BEIEeCTB KOJTUYECTBOM 1 MOJIb.
dusndeckue siBjaeHus (TIaBJICHUE
BOCKAa, TasTHUE JIbJIa, PACTUPAHUE caxapa
B CTYIIKE, KUTICHUE U KOHJICHCAIIHS
BO/IbI).

XUMUYECKHE SIBIICHUS (TOPEHUE

CBEYH, MPOKAIIMBAHUE METHOMN

PaccraBnsaTs ko3 puirieHTs B
YPaBHECHHSIX XUMHYECKUX PEAKIIHI.
HabmronaTe 1 onuceIBaTh OOBEKTHI

IIPU TIPOBEJCHUU JIEMOHCTPALIMM U
J1a00paTOPHBIX OIBITOB.

[IpoBoUTH BBIUKCICHUS TIO (hopMyJiaM
XUMHUUYECKUX COCIMHCHUN U YPABHEHUSIM
XAMHUYECKUX PEAKIUH.

[IpuMeHATh €CTECTBEHHO- HAy4YHbIE
METO/1bl TO3HAHUSA (B TOM YHCIIE
HaOJII0/ICHKE, MOJICTTUPOBAHHUE,
DKCIIEPUMEHT U OCHOBHBIE OllEpallin
MBICJIUTEJILHOMN IEATEIbHOCTH
(cpaBHeHue, kinaccudUKaIys)
BricTpanBaTh pa3BEpHYTHIE
NMCbMEHHBIE U YCTHBIE OTBETHI C OMOPO
Ha uH(pOPMAIIIO U3 YUEOHHKA U
CIIPaBOYHBIX MATEPUAJIOB, TPAMOTHO
VCTIOJIb30BaTh NU3YYEHHBIN TOHATHIHBIN
anmapar Kypca XuMuu
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IIPOBOJIOKH, B3aUMOJICVICTBUE COMBI
WJIU MeJla C COJISTHOM KHCIIOTOM).
Habnronenune npu3HakoB MPOTEKAHUS
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XUMHYECKUX peakiuil (pa3iokeHne
caxapa, B3auMOJICIICTBHE CEpHOU
KHCIIOTBI C XJIOPHIOM Oapusi, OTydeHUE
U pasnoxkenue ruapokcuaa meau (1)
NP HarpeBaHUU, B3aUMO/ICHCTBHE
*Kenesa ¢ pactBopoM coiu meau (I1).
OnBITHI, WILTIOCTPUPYIOIINE 3aKOH
COXPaHEHUS MACCHI.

JlabopamopHvie onvimoi:

Co3nganne MoAeneH MOJIEKYJT
(ILIapOCTEPKHEBBIX ).

Onucanne  PU3MYECKUX  CBOICTB
00pa3IioB HEOPraHMYECKUX BEIIECTB —
METaJUIOB ¥ HEMETAJIIOB.
Hab6mronenue ¢pusznueckux (miaBieHue
BOCKA, TassHUE JIbJa) U XUMHUYICCKUX
(ropeHue cBeud, MpOKaAITMBAaHUE MEIHOU
MIPOBOJIOKH) SIBJICHUH.

HabGnronenue u onucanue npu3HaKoB
MPOTEKaHUSI XUMHYCCKUX PEaKIun
Pa3HBIX THUIIOB.

Buvluucnenus: 0THOCUTENLHON
MOJIEKYJIIPHOM MacChl BEIIECTB,
MOJISIPHOH MaccChl, MacChl BEIIECTB,
MacChl M KOJIMYECTBA BEIIECTBA;
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MacCCOBOM J0JIM XUMHUYECKOTO JIEMEHTa
1o hopmyJie COeTUHCHHUS;
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M0 YPaBHEHUSIM  XUMHUYECKHUX
peaKIHMii: KOJUYECTBA, MACCHI BEIIECTBA
[0 HM3BECTHOMY KOJIMYECTBY, Macce
pEareHTOB WJM MPOAYKTOB PpPEaKIHU
Konrtpoabnass padora 1 no Tteme:
«ATOMBI XUMHYECKUX AJIIEMEHTOB)»

Hroro no pazneny 20

Paznen 2. BaxkHeillnue npecTaBUTe M HEOPraHM4eCKUX BellecTB
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2.1

Bosznyx. Kucnopo.

Iloustue
00 okcHumax

Boznyx — cmech razoB. CoctaB Bo3nyxa.
Kucnopoa — aneMeHT u mpocroe
BelecTBO. HaxoxkeHue kuciopoja B
npupoe, GU3NIECKUe U XUMUICCKUC
CBOMCTBa (peakuuu roperust). OKCHUIbL.
[Tpumenenue kucnopoaa. Crocoob
MOJIyYSHHS KUCTIOPO/ia B TAOOpaTOpUU U
MPOMBITIIEHHOCTU. KpyroBopoT
Kucaopoaa B mpupoze. O30H —
AUTOTpOIHAs MOAUDUKALIMS KACTIOPO/a.
TennoBoi 3¢ PexT XUMUIECKOM
pEeaKIny, TEPMOXUMHUUYECKHIE YPaBHEHUS,
DK30- U DHJIOTEPMHYCCKHUE PECAKITUH.
TomuBo: yroiabs U MeTaH. 3arpsa3HeHue
BO3/lyXa, YCUJICHHE MTAPHUKOBOTO

s dekra, pa3pylieHrue 030HOBOTO CIIOS.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

KauecTtBeHHOE ompeiesieHue CoiepKaHus
KHUCJIOpOJa B BO3IyXe

[Tomyuyenue, cobupanue, pacrio3HaBaHKe

Hcnonp30BaTh XUMUYECKYIO CHMBOJIUKY
JUTSL COCTaBJICHUST (DOPMYIT BEILIECTB,
MOJICKYJISIPHBIX ypaBHEHUH
XUMUYECKUX PEAKIUH C y4aCTHEM
KHcIopoia. XapakTepru30BaTh
(omHCBIBATH) COCTaB BO3AyXa,
bu3nYecKre 1 XUMUYECKHIE CBOMCTBA
KHCJIOPOJa, CIIOCOOBI €ro MOJIy4YeHHS,
IpUMEHEHUE U 3HaYeHUE B MIPUPOJC U
KU3HH yeoBeka. CpaBHUBATh PEAKITUU
TOPEHUS U MEJYICHHOT'O OKHCIICHUSI.
OOBACHATH CYITHOCTh YKOJIOTHICCKUX
po0sIeM, CBSI3aHHBIX C 3arpS3HEHUEM
BO3/yXa.

CrnenoBarth npaBuiaM O€30MacHOM
paboThI B 1ab0OpaTopuu npu
WCITOJIb30BAHUU XUMHYECKOU ITOCYIbI U
000pyI0BaHUs, a TAKKE IIPaBUIIaM
oOpareHus ¢ TOPIOYMMU BEIIECTBAMHU.
[TnanupoBaTh M OCYIIECTBIIATH HA
MPAKTUKE XUMUYECKHUE dSKCTICPUMEHTHI,
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Y U3YUYEHHE CBOMCTB KUCIOPOA.
HaOnronenue B3auMoieiiCTBHS BELIECTB
C KUCJIOPOJIOM H YCIIOBUS
BO3HUKHOBEHUS U MPEKPAIICHUS TOPEHUS
(moxapa).

JlabopamopHhuwiti onvim:

O3HakomIIeHHE ¢ 00pa3iiaMu OKCHJIOB

Y OIIUCAHUE UX CBOMCTB.
Ilpakmuueckas paboma: Ne 3.
[Toyuyenue u coOupanue Kucaopoaa,
M3y4YEHUE €TI0 CBOMUCTB.

Buviuucnenus: MOJIEKYJISIPHOM MacCChl
KMCJIOPOJIa U 030HAa HA OCHOBAHUU
aTOMHOW MacChbl XUMHUYECKOTO
AJIEMEHTA; KOJIMYECTBA, MACChI
BEIIECTBA MO YPABHECHUSIM
XMMHUYECKUX PEAKIIAMN

NIPOBOIUTH HAOIIOICHUS, 1eTIaTh

BBIBO/IBI 110 Pe3yJIbTaTaM dKCIIEPUMEHTA
IIPU MTPOBEICHUH JTAOOPATOPHBIX OMBITOB
Y TIPAaKTUYECKON pabOTHI.

BBIYHCIATH KOTMYECTBO BEIIECTBA, 00BEM
rasa o ¢opmyJiam.

VYyacTBOBaTh B COBMECTHOM paboTe B

rpyIIIe.

BricTpanBath pa3BEpHyThIE
MUCHMEHHBIE U YCTHBIE OTBETHI C OMOPO
Ha uHGOPMAIINIO U3 YUCOHHUKA U
CIIPaBOYHBIX MaTE€PHAIIOB, TPAMOTHO
VCTIOJIb30BaTh NU3YUYEHHBIN TOHATHIHBIN
amnmapar Kypca XuMuu

35



denepanpHas pabodas mporpamma | Xumus. 8—9 kiacchl (0a30BbIi YPOBEHbD )

2.2

Bonopoxn. Ilonsarue
0 KHCJIOTaX M COJISIX

Bonopon — 3nemMeHT u mpocToe
BelecTBo. Haxoxkaenue Bogopona B
npupojie, PU3NYECKUE U XUMUIECKHE
CBOMCTBA, IPUMEHEHHE, CTIOCOObI
nony4yeHust. Kucmorel u comnu.
Mousipablit 00BEM Ta30B. Pacuétel mo
XUMUYECKUM YPaBHEHUSM.

Xumuueckuii IKCnepumenm:

Jlemoncmpayuu:
[Tonyuyenue, cobupanue u

PackpbIBaTh CMBICIT U3y9YaeMbIX MTOHSITHIH
Y IPUMEHS T AT MIOHATHS TIPY OTIICAaHUHT
CBOWCTB BEIIIECTB U MX MPEBPAICHHA.
XapaxkTepu3oBaTh (ONMKUCHIBATH)
bu3nYecKre 1 XUMUYECKHE CBOWCTBA
BOJIOPO/Ia, CITOCOOBI €ro TOTyUYeHUs,
IpUMEHEHUE.

Cobupatb npubop I MOTyUYEHUs
BOJIOpOJA.

Hcnonn3oBath XUMHUUYCCKYIO CHMBOJIUKY
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pacrio3HaBaHKUE BOJIOPOJIA.
B3aumoneiicTBue BOJIOpO/a C OKCHIOM

menu (II).

JlabopamopHhuwiti onvim:
B3auMopeiicTBuEe KUCTIOT ¢ METAJIIaMHU.
IIpakmuuecxas paboma:.

No 4. Tlonmyyenue u cobupanue Bogopoa,
M3y4YE€HUE €T0 CBOMUCTB.

Boruucnenus:

00BEMa, KOJIMYECTBA BEIleCTBa ra3a

M0 €ro HM3BECTHOMY KOJUYECTBY
BEIIIECTBA WU 00BEMY;

00BEMOB T'a30B 10 YPABHEHUIO PEAKIIUH
Ha OCHOBE 3aKOHA 00BEMHBIX OTHOIIECHUN
ra3oB

JUISL  COCTaBJICHUS (OpPMYJI BEINECTB,
MOJICKYJIIPHBIX YPaBHECHUN XUMHUYECKHIX
BOJOPOJIA.
BBIUucasaTh MOJIIpHYIO Maccy BEIIECTB;
00bEéM rasa,

peakuui C  y4acTHEM
KOJIMYECTBO BEIECTBA,
Maccy BEIIECTBa;
[TpoBOAUTH pacyETHI IO YpaBHEHUSAM
XUMUYCCKUX PEAKITHi: KOJTMIeCTBa,
00BbEMa, Macchl BEIIECTBA M0 U3BECTHOMY
KOJIMYECTBY, 00BEMY, Macce peareHTOB
WM TIPOAYKTOB PEaKITHH.

Crnenoath npaBuiaaM 0€30MacHOM
paboThI B 1abopaTopuu npu
UCIOJIb30BAaHUU XUMHUYECKOU MOCY bl U
000pyI0BaHUs, a TAKKe MpaBUIaM
oOpareHus C TOprOYNMH BEIIECTBAMU B
OBITY.

[InanupoBaTh U OCYIIECTBIATH HA
MIPAKTUKE XUMHUYECKHUE dIKCTICPUMEHTHI,
MPOBOIUTH HAOIIOJICHUS, IeTIaTh

BBIBOJIBI IO PE3yJIbTaTaM IKCIIEPUMEHTA.
VYyacTBOBaTh B COBMECTHOM paboTe B
rpyI1e
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2.3

Bopna.
PactBopsI.
[Tonsatue 006
OCHOBAaHUAX

duznueckue cBoiicTBa BoAbl. Boga xak
pacTBOpUTESIb. XMMHUYECKUE CBOWCTBA
BOJBI.

OcHoBaHUAI.

PackpbiBaTh CMBICT M3y4aeMbIX MTOHATUH
Y IPUMEHATH THU MOHATUS IPU ONUCAHUN
CBOMCTB BEIIECTB U UX MPEBPAICHUII.
XapakTepusoBaTh (PU3NUECKUE U
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PactBopsl. Ponb pacTBOpOB B ipupoie u
B )KU3HHM 4yesoBeKa. KpyroBopor Boasl B
IIPUPOZE. 3arpsi3HEHNE IPUPOIHBIX BOJ.
OxpaHa ¥ OYUCTKA IPUPOIHBIX BO/I.
HacpliieHHbIE M HEHACBIILIEHHBIE
pacTBOpbl. PacTBOPUMOCTE BEIIECTB B
Boje. MaccoBag J10JIsI BENIECTBA B
pacTtBope.

Xumuueckuii IKcnepumenm:

Jlemoncmpayuu:

PacTBOpeHME BELIECTB C pa3IMYHOM
PacTBOPUMOCTHIO.
B3aumogerictBue BOAbI C  MeETaIaMU
(HaTpUeM U KaJIbLIUEM).

HccnenoBanne pacTBOPOB KUCIOT U
1IeJI04Yel ¢ MOMOIUIBIO UHAUKATOPOB.

JlabopamopHvie onvimul
Hccnenosanme ocoOEHHOCTEN
PacTBOPEHUSI BEILIECTB C Pa3INYHON
PacTBOPUMOCTBIO.

[IpuroroBiieHue pacTBOPOB  C
ONPEAEIEHHON MacCOBOW JOJEH
PacTBOPEHHOI'O BEIECTBA.
Ipakxmuueckas paboma

XMMHUYECKUE CBOMCTBA BOJBI, €€ POJIb KAK
PacTBOPUTEIIS B MPUPOJIHBIX MpoIieccax.
CocTaBisiTh ypaBHEHHS] XUMUYECKUX
pEAKLHM C y4aCTUEM BOJBI.

OOBACHATH CYIIHOCTh IKOJIOTHYECKUX
po0sieM, CBSI3aHHBIX C 3arPSI3HEHUEM
MPUPOJIHBIX BOJ, CLIOCOOBI OUHUCTKHU
BOJIbI OT MIPUMECEH, MEPHI 110 OXPaHE BOJI
OT 3arpsA3HEHUSI.

[InaHnpoBaTh U OCYIECTBIIATh HA
MPAKTUKE XUMUUYECKUE IKCTIEPUMEHTHI,
MPOBOJIUTH HAOIIOJEHUS, IETIaTh
BBIBO/IbI M0 PE3YJIbTaTaM 3KCIIEPUMEHTA
IPYU MPOBEJICHUU JTA00PATOPHBIX OTBHITOB
U IPAKTUYECKON pabOTHI.

CrnenoBath npaBuiaM O€30MacHOM
paboThI B 1a0OPATOPUH NpU
MCIIOJIb30BaHUN XUMUUYECKOM TOCYIbI U
000pyTOBaHUS.

[TIpoBOIUTH BHIYUCIIEHUS C IPUMEHEHUEM
MOHATHUSl «MAaccoBasi J0Ji1 BEIIECTBA B
pacTBope».

BricTpanBath pa3BEpHyTHIE
IIACbMEHHBIE U YCTHBIE OTBETHI C OITIOPOU
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Ne 5. IIpuroroBnenue pacTBOpoB
C OIPEICTIEHHON MaCCOBOM J10JIEN
PacTBOPEHHOI'O BEIIECTBA.

Ha HGOPMAITUIO U3 YICOHHUKA U
CIIPaBOYHBIX MATEpPUAJIOB, TPAMOTHO
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Buiuucnenus: ¢ ICNOIb30BaHUEM
IIOHATHA «MaAaCCOBasd J0JIA BCIICCTBA B
pacTBOpPCH

HCTIOJIb30BATh N3YUYCHHBIN MOHATUHNHBIN
arnmapar Kypca XUMuu
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2.4

OCHOBHBIC KJIaCChI
HCOPTaHNYCCKHUX

COE€IMHEHUN

11

Knaccudukanus HeopraHmueckux
coenunenuid. Okcunpl. Knaccudukarms
OKCHJIOB: cojieoOpa3syroire (OCHOBHBIE,
KHCIIOTHBIC, aM(oTepHBIC) U
HecosieoOpasyrone. Homenknarypa
OKCUJI0B. PU3NYECKHE U XUMUYECKHE
CBOMCTBA OKCHJIOB. [lonyueHune okcuaos.
OcnoBanusi. Knaccuduxaiusi o0CHOBaHMiA:
1IEJI0YM U HEPACTBOPUMbBIE OCHOBAHMUSI.
HomenknaTtypa ocHoBaHU. PU3nuecKue
Y XMMHUYECKUE CBOKCTBA OCHOBAHUM.
[lonydeHne OCHOBaHUM.

Kucnotsl. Knaccuduxaius Kucior.
Homenknatypa kucnor. dusnyeckue

Y XMMHUYECKUE CBOMCTBA KUCIOT. Psin
aktuBHOCTH MeTaiuioB H.H. bekerosa.
ITomy4yeHune KUCIoT.

Conn. Howmenxknatypa COJIEH.
duznyecKrue U XUMMYECKHUE CBOMCTBA
conen. [Tonyuenne comei.

['eHeTnyeckass CBA3b MEXKIYy Kiaccamu
HEOPTAaHWYECKUX COCTMHCHUU.
Xumuueckuui IKCnepumenm:

Jlemoncmpayuu:

KnaccudumupoBars n3ydaemplie
BEILECTBA 10 COCTABY U CBOICTBAM.
CocraBisath HopMyJibl OKCHIOB,
KHUCIIOT, OCHOBaHUM, COJiel U Ha3bIBATh
UX I0 MEXIYHapOJIHON HOMEHKIATYpeE.
[Iporno3upoBaTh CBOWCTBA BEIIECTB Ha
OCHOBE OOIIMX XMMHUYECKUX CBOMCTB
M3YYEHHBIX KJIACCOB/TPYIII BEIIECTB, K
KOTOPBIM OHH OTHOCSTCS.

CocTaBiATh MOJNEKYJIAPHBIE YPABHEHHUS
peaKiui, UIUTIOCTPUPYIOIIUX
XUMUYECKHE CBOMCTBA U CITOCOOBI
MOJTYYEHHUSI BEIIECTB U3yUCHHBIX
KJIACCOB/TPYIIIL, & TAKKe
MOATBEPKAAIOIIUX T€HETUYECKYIO
B3aUMOCBSI3b MEXKAY HUMU.
[Tpou3BOANTH BBIUUCICHUS TIO
YPaBHEHUSM XUMHUYECKUX PEAKITHH.
[InanupoBaTh M OCYIIECTBIATh Ha
MPAKTUKE XUMUUYECKUE IKCTIEPUMEHTHI,
MPOBOIUTH HAOIIOJICHUS, JIeTIaTh
BBIBOJIBI TIO pe3yJIbTaTaM IKCIIEPUMEHTA
IIPU TIPOBECHUH JTJAOOPATOPHBIX OIMBITOB
U TIPAKTUYECKUX
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OOGpasipl  HEOPTaHMYECKUX  BEIIECTB | paboT.
Pa3IMYHBIX KJIACCOB. Cnenosats npaBuiam

OnBITHI, WILTIOCTPUPYIOIINE XUMUYECKUE OesonacHoii paboThI B
CBOMCTBA  KJIACCOB  HEOPraHUYECKHUX J1abopaTopHH mpH

BEIIICCTB. HCIIOJIb30BAHUHM XUMHYECKON
JlabopamopHhvie onvimoi IOCY Ikl U 00OPYIOBaHMS.

OrnpenesieHue pacTBOPOB KUCIIOT U BeicTpanBaTh pa3sBEpHYThIC

IeI0YeH ¢ IIOMOIIBI0 HHIHKATOPOB. MMACHbMEHHBIE U YCTHBIE OTBETHI C OIIOPOU

Ha uHGOPMAIINIO U3 YUCOHHKA U
CIIPABOYHBIX MAaTEPUAIIOB, TPAMOTHO
HCTIOJIb30BAaTh N3YUYCHHBIN MOHATUHHBIN
arnmapar Kypca XUMUuu

N3ydeHne B3auMOJICUCTBUS KUCIIOT C
METaJUIAaMU, PEAKIIUN HEUTPATA3ALINH.
BzaumopericTBre pactBopa CepHOU
KUCI0THI ¢ okcuaoM meau (II).
[TonydeHrie HEPaCTBOPUMBIX OCHOBAaHMUIA.
BriTecHeHUE 0THOTO METaJIIa IPYyTUM
13 pacTBOpa COJIU.

Ilpaxmuueckas paboma

Ne 6. Pemenue skciepuMeHTalIbHbBIX
3a7a4 1o TeMe «BakHeume Kiacchbl
HEOPTaHUYECKUX COCAUHEHUN.
Boruucnenus:

[0 YpPaBHEHUSAM XUMHUYECKON PEaKIUu:
KOJIMYECTBa BEIIECTBa, 00hEMA, MaCChI
10 U3BECTHOMY KOJIMYECTBY BEILIECTBA,
00BbEMY, Macce peareHTOB WIN
MPOJYKTOB PEAKIIUH
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KonTpoabnas padora 2 no teme:
« IIpocTteie BemecTB

Hroro no pazneiny:

30
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Paznen 3. Ilepuoguyecknii 3akon u Ilepuoanyeckas cucrema xumudeckux 3jaeMmeHToB . U. MenaesneeBa. CtpoeHnue
aToMOB. XUMHYeCKas CBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIC PEAKIMU

45



denepanpHas pabodas mporpamma | Xumus. 8—9 kiacchl (0a30BbIi YPOBEHbD )

3.1

[lepunoanueckuii
3aKOH U
Ilepnonnueckas
cucTema
XUMHUYECKHUX

anemeHToB /. U.

Memnpeneena.
Ctpoenue atoma

ITepBble TONBITKU KIacCUPUKALUH
XUMHUYECKUX 3JIEMEHTOB. [ToHsATHE O
rpynnax cXoJHbIX 3JIEMEHTOB
(LIen0YHbIE U IET0YHO3EMEIIbHBIE
METaJlIbl, FaJOr€Hbl, HHEPTHBIE Ia3bl).
DneMeHThI, KOTOpble 00pa3yroT
am(pOoTepHbIE OKCUIBI U TUAPOKCHU/IBI.
[leprognyecknii 3aKOH.

[lepuonnueckas cucteMa XUMHYECKUX
AJIEMEHTOB

J.N. MenneneeBa. KoporkonepuoaHas u
JUTMHHOTIEpUOHAasA (OPMBbI
[lepuonyeckoi CUCTEMBI XUMUYECKHUX
anemeHToB [[.11. Menneneesa. [lepronasl
Y rpynibl. PU3HYECKHN CMBICI
MOPSIKOBOIO HOMEpa, HOMEPOB Mepruoaa
Y TPYIIBI 3JIEMEHTA.

Ctpoenue artomoB. CoCTaB aTOMHBIX
sanaep. Mzotonsl. DnekTpoHbl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEPBBIX
20 XMUMHUYECKHUX DJIEMEHTOB
ITepnoauueckoi CHCTEMBI

JAN. MeHnngeneea.  XapakTepuCTHKA
XUMHYECKOTO JIEMEHTA

[0 €ro IojoxeHuw B llepuoanueckon
cucreme JI.M. MeHnpaeneena.

PackppiBaTh CMBICI IEPUOIUYECKOTO
3aKOHa.

OnurchIBaTh CTPOCHUE TAOTHITHI
«ITepnoanueckas cucTeMa XUMHYECKUX
anieMeHTOB J[.1. MennaeneeBay.
MonennpoBaTh CTpPOCHHUE aTOMA,
DHEPreTUYECKUX YPOBHEHN U
IIOAYPOBHEW IIPU ITOMOILIY PUCYHKOB,
AJIEKTPOHHBIX KOH(pUrypanui u
AJIEKTPOHHO- rpaduyeckux Gopmy.
[TosicHATh pu3MYECKU CMBICT
MOPSIKOBOIO HOMEPA, HOMEPOB
NepUoJa U TPYyMIIbl JIEMEHTA.
XapakTepu3oBaTh XUMUYECKHE
AJIEMEHTHI IEPBBIX TPEX NEPUOJIOB,
KaJIui, KaJIbIMH U UX COCAUHEHUS T10
nojoxxeHuro B [lepuoguueckoit cucreme
J.1. Menpaeneena.

OOBACHATH 001IIME 3aKOHOMEPHOCTH B
WU3MEHEHHUH CBOMCTB XUMHYECKUX
2JIEMEHTOB (U3MEHEHHE PAINYCOB
aATOMOB, JIEKTPOOTPULIATEITLHOCTH,
BAJICHTHOCTH) U UX COCJUHECHUI B
npejesax MaJiblX MEPUOJIOB U TJIABHBIX
MOATrPYNI ¢ YYETOM CTPOCHHUS UX
aTOMOB;
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3aKOHOMEpPHOCTH U3MEHEHUS paJnyca
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aTOMOB XUMHWYCCKHUX 3JICMCHTOB,

MCTANIMYCCKUX U HCMCTAJINIMYCCKHUX

CBOMCTB IO IPyNIaM U MEepUoaaM.

3nauenue [lepuoauueckoro 3akoHa u

[lepronn4eckoil CUCTEMBI
XUMHYECKUX IEMEHTOB IS
pa3BUTHS HAYKHU U ITpakTuku. [[.1.

MeHnneneeB — y4€HBIN U IPaKJaHUH.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:
B3aumopericTBre ruipokcuia
IIMHKA C pacTBOpPaMu KHUCJIOT U
uenoyer. MoaenupoBanue
CTPOCHUS MOJIEKYJI MPH MOMOILIHU
PUCYHKOB, MOJIEJIEH, DIIEKTPOHHBIX
U CTPYKTYPHBIX (hOpPMYII.
Tabnuna «Ileproguyeckas
CUCTEMa XUMHUYECKUX DJIEMEHTOB
JI.1. MenneneeBay.

Jlabopamophvie onvbimoi
O3HakomileHHE ¢ 00pa3lamMu
METAJIJIOB U HEMETAIIJIOB

VYyacTtBoBaTb B COBMECTHOM
paboTe B mape WM rpymie.
BricTpanBaTh pa3BEpHYTHIC
MMUChbMEHHBIE U YCTHBIE OTBETHI C
ormopoi Ha uH(opMaIuio U3
y4eOHUKA U IPYTUX UCTOYHUKOB,
B TOM uncie MHTepHeTa
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3.2

XuMudeckas CBSI3b.
OKHCIUTETFHOBOCCTAHOBUTEILHBIC
peaxIuu

Xumudeckas cBs3b. KoBaneHnTHas
(TmoJisipHAst U HEMOJISIPHAS) CBA3b.
DJIEKTPOOTPHUIIATEIILHOCTD
XHMHYECKHUX d1eMeHTOB. oHHas
cBs13b. CTENEHb OKHCIICHMUS.
OKHUCIUTENIBHO-
BOCCTaHOBHUTEJIbHbBIC
[Tpoueccnr

pEaKIIHH.

PackpeiBaThb CMBICT H3y4YaeMbIX
MMOHSTHH. OnpenensiTh BHU/I

XUMHYECKOM CBS3U B COCIUHCHUU.

MopnenupoBaTb CTPOECHHUE
MOJIEKYI Opy  [OMOIIHU
PHUCYHKOB, MOJIETIEH,

JJIEKTPOHHBIX M CTPYKTYPHBIX
dbopmy.
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OKHCIICHHS] 1 BOCCTAHOBJICHHSI.
OKuUCIUTENN U BOCCTAHOBUTEIIH.
XUMUYECKHUIN IKCIIEPUMEHT: U3YUCHHE
00pa31oB BEIIECTB METAJUIOB U
HEMETaJlJIOB, B3aUMO/ICHCTBHE
TUAPOKCUIA IMHKA C pACTBOPAMH KHUCIIOT
Y 1IEJ0YEH, TPOBEJCHUE OIBITOB,
WJUTIOCTPUPYIOLIUX TTPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakiuu
Pa3JIOKEHUsI, COCTUHECHMUS ).
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

OMBITHI, WITIOCTPUPYIOIINE IPUMEPDI
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakuu
Pa3NOKEeHUsI, COSTMHEHUS)
KonTposabnass paGora 3 mno Tteme:
«3menenus, MIPOUCXOIAIINE Cc
BEILIECTBAMI

Hcnonbs3oBaTh XUMUYECKYIO CHUMBOJIUKY
JUIS COCTaBJICHUs (DOPMYIT BEILIECTB,
AJIEKTPOHHOTO OaiaHca peakiuii.
Ornpenenarh cTerneHb OKUCIEHUS aTOMOB
XUMHUYECKUX IJIEMEHTOB 110 opMysIaM H
COCTaBIIATH (POPMYJIbI OMHAPHBIX
COEAMHEHUM MO CTETIEHU OKUCIICHUS
aTOMOB XMMUYECKHUX JIEMEHTOB.
Onpenensitb OKUCIUTEND U
BOCCTAHOBUTENb. PaccTaBisiTh
KOA(PPUIIMEHTHI B CXeMaX MPOCThIX
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX
peaKkuuii METOJIOM 3IEKTPOHHOTO
OanaHca.

HaGmronath XUMHUYECKUE OTBITHI 110
IJIaHy, AHAJIM3UPOBATh U JIETATh
BBIBO/IBI.

Ucnons3oBate UKT mis co3manus
MOJIEJIEN, MOATOTOBKHU IIPE3EHTALINM,
JOKJIa/I0B IO TEME.

BricTpanBaTh pa3BEPHYThIE MMCbMEHHbBIE
Y YCTHBIE OTBETHI C OIIOPOU Ha
uHbOpMAaIUIO U3 YUYeOHUKA U IPYTUX
HMCTOYHUKOB, B TOM unciie IHTepHeTa

Hroro no paszneny

15
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y4eOHOTO0 IIpeaMeTa

PesepBHOE Bpems 3 HNToroBasi KOHTPOJLHAasEi padora 3a
Kypc xumuu 8 kiacca
OBUIEE YNCJIO YACOB 68
IT1O ITPOI'PAMME
9 KJIACC

HaunmenoBanue

Ne KomunuectBo OCHOBHBIE BUJIbI ACATEIBHOCTH
pa3zenoB U TEM Coneprxanue 00yueHust

/1 4acoB oOy4Jaronmxcs

Paznen 1. BemecTBO U XMMHYECKHE PeaKIIMU
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1.1

[ToBTOpEHUE 151
yrayOieHue 3HaHu
OCHOBHBIX pa3/IeJIoB
Kypca 8 kiacca

[leprnoanueckuii 3aK0H.

[Tepunoanyeckast cucTeEMa XUMUYECKUX
anemeHToB [[.M. Menpeneena.
CrpoeHue aTOMOB. 3aKOHOMEPHOCTH B
N3MEHECHHUHU CBOMCTB XMMHUYECKHUX
3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB,
KaJIusl, KaJIbLUs U UX COCIUHECHUM B
COOTBETCTBHHU C MOJ0KECHUEM
2JIEMEHTOB

B [leproanueckon cucteMe U CTPOCHUEM
UX aTOMOB.

CtpoeHue BenecTBa: BUAbl XUMUUYECKON
CBsI3U. THUIBI KPUCTATITNYECKUX
PEMETOK, 3aBUCUMOCTb CBOWCTB
BEIIIECTBA OT TUIA KPUCTAIIINYECKON
PEIIETKY U BUIA XUMHUYECKON CBA3U.
Kiaccudukanus 1 HOMEHKIIaTypa
HEOPraHUYECKHUX BEUIECTB. XUMUYECKHUE
CBOMCTBA BEIIECTB, OTHOCSIIUXCSA K
pPa3IMYHBIM KJ1acCaM HEOPTaHUYECKUX
COCJIMHEHMH, TCHETHYECKas CBI3b
HEOPraHWYECKUX BEIIECTB.

BxoxHasi KOHTpPOJIbHAs padoTa

XapakTepu3oBaTh XUMHUYECKUE FJIEMEHTHI
MEPBBIX TPEX MEPUOIOB, KAIHS U KaIbLIHS
10 UX NoJI0KeHUto B [lepuoanueckon
cucteme /1. 1. Menneneena.
KnaccudummpoBats 1 Ha3bIBaThH
HEOPraHUYECKHUE BEIIECTBA NU3YUECHHBIX
KJIaCCOB.

OnuceiBaTh obe XUMMYECKHE
CBOMCTBA BELIECTB PA3JINYHBIX KJIACCOB,
MOJTBEPKAaTh CBOWCTBA MPUMEpaAMHU
MOJIEKYJISIPHBIX YPABHEHUN XUMUYECKUX
peaKuuil.

OnpenensaTs BUI XMMAYECKON CBS3U U
THUI KPUCTAJUIMYECKOU PEIIETKU
BEIIESCTBA.

[Iporno3upoBath CBOMCTBA BEUIECTB B
3aBUCUMOCTH OT UX CTPOCHMUSI.

BricTpauBaTh pa3BEpHyTHIE
MMUCHbMEHHBIE U YCTHBIE OTBETHI C OMOPO
Ha nHpOPMAITUIO U3 YIeOHHUKA 1
CIIPAaBOYHBIX MAaTEPHUAJIOB, FPAMOTHO
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Xumuueckuii IKCnepumenm: WCIIOJIb30BaTh N3yYECHHBIA MIOHATUNHBIN
Jlemoncmpayuu: 03HAKOMIICHUE C arrapar Kypca XuMun

MOJENSAMHU KPUCTATNINYECKUX
PEMETOK HEOPTAHUYECKHUX BEIIECTB —
METaJIJIOB M HEMeTaJIoB (Tpaduta u
anMasa), CII0KHBIX BEIIECTB (XJIopuaa
HaTpHs)
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1.2

OcHOBHBIC
3aKOHOMEPHOCTH
XAMHYECKHX
peaKunit

Knaccudukanus XuMu4ecknx peaxiun
110 Pa3JIMYHBIM MpU3HAKaM (IO YUCITY U
COCTaBy YYaCTBYIOIINX B PEAKIIHH
BEIIIECTB, 10 TeTUIOBOMY d(pdekTy, 1o
W3MEHEHUIO CTETICHEH OKUCIICHUS
XUMUYECKUX IJIEMEHTOB, TI0
00paTUMOCTH, [0 YYACTHUIO
KaTajauzaTopa). IK30- U
SHIOTEPMUYECKUE PEAKIIUH,
TepMOXUMUYECKHE ypaBHeHUs. [loHsTHE
0 CKOPOCTH XUMHUUYECKOU PEAKIIUH.
[Tonsitue 00 0OpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX PEAKITUSIX.
[ToHsiTHE O TOMOTEHHBIX U
reTeporeHHbIX peakiusix. [lonsarue o
kartanuse. [loHdaTne 0 XuMnueckom
paBHOBecun. GaKTOPHI, BIUSIONINE HA
CKOPOCTh XUMHUYECKOHN PEaKITuu 1
MOJIOKEHUE XUMHUUYECKOTO PAaBHOBECHSI.

OKHMCIINTEILHO-BOCCTAHOBUTEIBLHBIC

PackppIBaTh CMBICIT N3y4aeMbIX MTOHSATHIA
Y IPUMEHSATH 3TH MOHATHS IPU OITUCAHUU
CBONCTB BELIECTB U UX MPEBPAILLCHHM.
KnaccuduimpoBatbh XxuMuyeckue
PEaKIUU 10 PA3IUYHBIM PU3HAKAM.
VYcTaHaBnMBaTh 3aBUCUMOCTH CKOPOCTH
XUMHUYECKOM PEAKIUU OT Pa3IU4IHbIX
(bakTOpoB.

IIporao3npoBaTh BO3MOXHOCTH
IIPOTEKaHUS XUMUYECKUX

IIPEBPAILECHUI B Pa3JIMYHBIX YCIOBUSX.
OnpenensTe OKUCIUTEND U
BoccTtaHoBuTens B OBP.

CocTaBisATh 31EKTPOHHBIN OajlaHC
pEeaKItH.

[Ipou3BOANTH BBIUKCIAEHUS IO
XUMUYECKUM YPABHEHUSIM.

YyacTBOBaTh B COBMECTHOM

paboTe B mape Wid rpyIre.

BricTpauBaTh pa3BEpHYThIE IMCbMEHHBIE
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peaxIuu, 3JeKTPOHHBIN OataHc
OKHCJIUTEIIBHO-BOCCTAHOBUTEIBHON
peakuyu. CocTaBlIeHHE YpaBHEHUI
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX
pPEeaKLMii ¢ UCIIOIb30BAaHUEM METOA
3JIEKTPOHHOT'O OajlaHca.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

HccenenoBanue 3aBUCUMOCTH CKOPOCTH
XAMHUYECKON PEAKINU OT BO3IAECHUCTBUSA
pa3IuYHbIX (PAKTOPOB.

OnBITHI, WILTIOCTPUPYIOIIKE IPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakuu
Pa3NOKEeHUsI, COCUHEHUS).

Bviyucnenusi:  KOIMYECTBA BEIICCTBA,
o0béMa W Macchl pPEareHTOB WJIH
IPOAYKTOB 1o YPaBHCHHSIM

XUMHUYECKUX peaKkuin

U YCTHBIE OTBETBI C OINOPOM  HA
uHpopManmoo U3  ydyeOHHKA W
CIOPaBOYHBIX MAaTEpUajoB, TPaAMOTHO

VCIIOJIb30BaTh NU3YYEHHBIN TOHATHWHBIN
anmapar Kypca XuMuu
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1.3

DIIEKTPOIUTHYECKAS
JTUCCOLIHAITHS.
XUMHYECKHE
peakuuu B
pacTBopax

Teopus dNEeKTPONTUTHIECKON
JUCCOLIMAIMU. DIEKTPOIUTHI U
HE3JICKTPOIUTHI. KaTHOHBI, aHWOHBI.
MexaHHu3M JUCCOIIMAIIMH BEIISCTB C
Pa3JIMYHBIMUA BUAAMU XUMUYECKOM
cBs3u. CTeneHp TUCCOIUAIHH.
CuibHBIC U CJIa0bIE IEKTPOJIUTHI.
Peakiun nonnoro ooMeHa. Y cjIoBUs

PackpbiBaTh CMBICT N3y4aeMbIX IOHSATHI,
a TaKXe€ CMBICJI TEOPUU
3JIEKTPOJIMTUYECKON AUCCOLMAIINH.
OOBACHATH TPUIUHBI
3JIEKTPONPOBOAHOCTH BOJHBIX PACTBOPOB
BEIIECTB, PA3INYaTh CJIA0bIC U CUIILHBIC
3JIEKTPOJIUTHI.

CocTaBJIsSITh ypaBHEHUS TUCCOIAAIIUN
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MPOTEKAaHMS pEeaKIMii HOHHOTO 0OMEHa,
MIOJIHBIE U COKPAIIEHHbIC HOHHBIE
ypaBHeHUSs peakiuii. CBOMCTBA KUCIOT,
OCHOBAaHUU U COJIEU B CBETE
peACTaBICHUM 00 AJIEKTPOIUTHICCKOMN
nucconuanu. KauecTBeHHbIE peaKkIuu
Ha MoHBI. [loHsITHE O THIpONIH3E CONE.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

Uccnenosanue

AJIEKTPONPOBOTHOCTH PACTBOPOB
BEILIECTB, Mpoliecca AUCCOLAIUN
KHCJIOT, II[eJI0YeH M COJICH

(BO3MOKHO HCIIOJIb30BAHUE
BHJICOMATEPHUAJIOB).

OnbIThI, WILTIOCTPUPYIOIINE TPU3HAKU
IPOTEKaHUS peaKuii HOHHOTO OOMeHa
(oOpa3oBaHue ocajika, BbIJICJICHHUE Ta3a,
00pa3oBaHUE BOJIbI).

Pacno3naBanue HEOPraHMUYECKUX
BEILIECTB C TOMOIIbIO KaU€CTBEHHBIX
peakiuii Ha UOHBI.

JlabopamopHhuwiii onvim:

N3ydeHune npu3HaKoB MPOTEKAHUS
peakIuyu HOHHOTO 0OMEHa B pacTBOpax

KHCJIOT, IIEJIOYEH U COJICH, MOJHBIE MU
COKpalI€HHbICE  MOHHBIE  YPaBHEHHS
XUMUYECKUX PEAKIIUA HOHHOTO 0OMEHa,
KpAaTKU€ HOHHBIE YPaBHEHHS IPOCTHIX
peaku TUAPOJIN3a COJIEH.
XapakTepu3oBaTh 00IINE XUMUYECKUE
CBOMCTBA BEIIECTB PA3IMYHBIX KJIACCOB
Ha OCHOBE TEOPHUU AJIEKTPOJIUTHIECKON
U CCOLMAIINN; TIOATBEPKAATh CBOMCTBA
MIpUMEpPaMH MOJICKYJISIPHBIX U HOHHBIX
YPAaBHEHUU XUMUUYECKUX PEAKLIUM.
Pemats sxcriepuMeHTaIbHBIC 3a]]a41

0 TEME.

[InanupoBath u OCYILIECTBJIATh  Ha
MPAKTUKE XHUMHUYECKHE SKCIEPUMEHTHI,
MPOBOAUTE HAOIIOICHUSI, 1eTIaTh BHIBOJIbI
Mo pe3yjbTaTaM »HKCIEPUMEHTa TpHU
MPOBEICHUH JA0OPATOPHBIX OMBITOB U
MPaKTUYECKUX PaboT.

CrnenoBath npaBuaaM 0€30MacHOM
paboThI B JTa0OPATOPHUH TIPH
MCIIOJIb30BaHUN XUMUYECKOUN MOCY/ bl U
000opyI0BaHUS.

[TIpoBOAUTH BHIYUCIEHUS 10 XUMUYECKUM

YPaBHCHUSM.
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ANIEKTPOJIUTOB (¢ 00pa30BaHUEM OCAIKA,
BbIJICJICHUEM ra3a, 00pa30BaHUEM BOJIbI).

IIpakmuyeckas paboma:

VYyacTBOBaTh B COBMECTHOM paboTe
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No 1.
3a7a4 10 TEME.

Pemenue OKCIICPUMCHTAJIbHBIX

Boruucnenus: mo ypaBHEHUSAM
XUMHUYECKUX PEAKIUn

Konrpoabnass padora Nel no teme:
«Metab»

B Mape WJIM TpyMIe.

BricTpauBaTh pa3BEpHyTHIE
MMUCbMEHHBIE U YCTHBIE OTBETHI C OMOPO
Ha WHOOPMAITHIO U3 YICOHHKA U IPYTHUX
HMCTOYHUKOB MH(GOPMAIINH, B TOM YHCIIC
NuTepnera

Hroro no pazneny

17

Pa3nen 2. HemeTayibl M UX COeTUHEHHUS
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2.1

OOmas
XapaKTEPUCTHUKA
XUMHYECKHX
3JIEMECHTOB
VIIA-rpynmst.
I'anorensl

OO6m1ast xapaKTepUCTHKA raJOreHOB.
Oco00EeHHOCTH CTPOEHHUS ATOMOB,
XapaKTEPHbIE CTECIIEHU OKUCIICHUS.
Ctpoenue u puanyecKue CBOMCTBa
IIPOCTBIX BEIIECTB — TAJIOTEHOB.
XUMHUYECKHE CBOMCTBA HA IIPUMEPE
XJiopa (B3auMO/ICUCTBUE C METAJIIAMH,
HEeMeTallJIaMH, IIeJI0YaMu).
XnopoBonopoa. ColisiHast KUCIOTA,
XMMHUYECKUE CBOMCTBA, MOJIyYEHHE,
IpuMeHeHue. JleucTBre Xaopa u
XJIOPOBOAOPOA HA OPTaHU3M YEII0BEKA.
Baxnenmme XJ10puapl U UX HAXO0XKIEHUE

B TIPUPO/IC.
XumuuecKkuii IKCnepUMeHm:

Jlemoucmpayuu.

OnbIThI, OTpaXkaromye GU3NIECKUE U
XHMHYECKHE CBOMCTBA TAJIOTEHOB U UX
coeMHEHUN (BO3MOYKHO MCIIOIb30BaHUE

OOBsICHATH 001IME 3aKOHOMEPHOCTH B
W3MEHEHUU CBOMCTB HEMETAJIIOB U UX
COCAMHEHNH B IPEIEIax MaJIbIX
MEPUOJIOB U TJIABHBIX MOATPYIII
[lepuonnueckoi CUCTEMbI XUMUYECKHUX
AJIIEMEHTOB C YYETOM CTPOCHUSI UX
aTOMOB.

XapakTepusoBaTh (pU3NYECKUE U
XUMHUYECKUE CBOMCTBA ITPOCTHIX
BELIECTB rajJoreHoB (Ha MpuMepe XJiopa)
U CJIOKHBIX BEILLECTB (XJIOPOBOAOPO/A,
XJIOpUJa HATPHs), CIOCOOBI UX
MOJIyYeHUs], IPUMEHEHUE U 3HAaUCHHUE B
MPUPOJIE U )KU3HU YeTIOBEKA.

OnpenensaTh XJI0pUA-UOHBI B paCTBOPE.
[InaHupoBaTh U OCYIIECTBIATh HA
MPAKTUKE XUMUYECKUE IKCIIEPUMEHTHI,
MPOBOAUTHL HAOIIOICHUSI, 1eTIaTh
BBIBOJIBI 110 pe3yJibTaTam
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BUIEOMATEPHAJIOB).
O3HakomiieHHE ¢ 00pa3laMu XJIOPUI0B

(raJoreHuI0B).

JlabopamopHhuwiii onvim:

N3yuyeHne CBOKMCTB CONSTHOU

KUCIOTHL. [IpoBeneHre kauecTBEHHBIX
peakuuii Ha XJIOPUI-UOHBI.
lIpakmuueckas paboma

No 2: TlomydyeHue COJITHOM KHCIIOTHI,
W3y4YEHUE €€ CBOWCTB.

Buiyucnenus: 1(¢] YPaBHEHUAM

XUMUYCCKUX PEaKIUi, €CIIH OJIWH W3
peareHTOB JiaH B U30BITKE

IKCIICPUMCHTA npu IPOBEICHUH
71a00pATOPHBIX OIBITOB M MPAKTUYCCKUX
pabor.

CrnenoBaTh npaBUIIaM

0e3omacHol paboThHI B

nabopaTopud TpH

HCITOJTb30BAaHUN XHMHYECKOM

HOCyZbl U 000pYyI0BaHUSI.
BricTpanBaTh pa3BépHyTHIC
MMMICHMEHHBIC U YCTHBIE OTBETHI C OTIOPOM
Ha uHMOPMAIUIO U3 YUeOHHUKA U
CIIPaBOYHBIX MAaTE€pPUAIOB, TPAMOTHO
HCIOJIb30BaTh U3yUYEHHBIN MOHSATUWHBIN
anmapar Kypca XuMUHU
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2.2

OO6mas
XapaKTepUCTUKA
XUMHAYECKHUX
ajieMeHTOB VIA-
rpynisl. Cepa u eé
CO€IUHCHUSA

OO0u1as xapakTepUCTUKa FJIEMEHTOB
VIA-rpynnel. OcOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEepHbIEC CTEIEHU
OKHUCJICHHUS.

CrtpoeHue u pu3nIeCKre CBOWCTBA
IIPOCTHIX BEIIECTB — KUCIOPOAa U CEPHI.
AnnoTpornHble MOAU(PUKALUYA KUCIOPOIa
U cepbl. XUMUYECKHE CBOMCTBA CEPHI.
CepoBojiopo/1, cTpoeHue, GU3NIECKUE U
XUMHUYECKHE CBOICTBA.
Oxcuapl  ceppl  Kak  MPeICTaBUTENH
KHCJIOTHBIX OKCHJIOB.

CepHas  kucioTa, (QuU3WYeCcKHe U
XUMHUYECKHEe CBOMCTBA (00IIHe KakK

OOBsCHATH 00IIIME 3aKOHOMEPHOCTU B
W3MEHEHUH CBOMCTB 3J1€eMEHTOB VIA-
TPYIIIbI U UX COCIMHEHUHN C YUETOM
CTPOEHHUS UX aTOMOB.
XapakTepu3oBaTh (U3UIECKHUE U
XUMHYECKUE CBOMCTBA IPOCTOTO
BEIIECTBA CEPbI U €€ COCTUHEHU
(cepoBO10pO/1a, OKCUIOB CEPBI, CEPHOI
KHCJIOTHI, CyJIb(aTOB), CIOCOOBI UX
MOJy4YEHUs], HPUMEHEHNE U 3HAYCHUE B
IIPUPOJE U )KU3HU YEIIOBEKA.
Onpenenats Hanu4Ke Cyiab(haT-uOHOB B
pacTBope.

OOBSACHSITH CYIIIHOCTh KOJIOTHYECKUX
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MPEJCTABUTEIS KJIacca KUCIOT U
crienuduyeckue). XuMUIECKUe
peakuuu, Jexxane B OCHOBE
MIPOMBITIUICHHOTO CITOC00a MOTyYeHUS
cepHoil kuciotsl. [Ipumenenune. Conun
CEpHOI KUCIIOThI, KAYECTBEHHAS PEaKIUs
Ha cyab(dar-uoH. HaxoxaeHue cepsl u
€€ COeIMHEHUN B IIPUPOJE.
XUMHUYECKOE 3arpsi3HEHUE OKpPY KaroIiei
Cpellbl COEIMHEHUSMHU CEePhI (KUCIOTHBIE
TOK]IH, 3aTPSI3HEHHE BO3TyXa U
BOJIOEMOB), CITIOCOOBI €T0
NpeAoTBPAIlCHUS.

Xumuueckuii IKCnepumenm:
Jlemoucmpayuu.

O3zHakomiieHHE ¢ 00pa3iamMu cephl U e€
COEAMHEHUAMU (BO3MOKHO
UCIIOJIb30BAaHUE BUCOMATEPUATIOB).
Hab6nronenue nporiecca o0yrimBaHus
caxapa noJji IeMCTBUEM
KOHIIEHTPUPOBAHHOM CEPHOM KUCIIOTHI.
Jlabopamophvie onvimol: V3yuenue
XUMUYECKUX CBOMCTB pa30aBiIeHHOMN
cepHoOU KucioThl. [IpoBenenue
KaueCTBEHHOMW peakiuu Ha CyJbdart-

npoOJeM, CBS3aHHBIX C NEepepadOTKOi
COCIMHEHUN CEPBI.

[InanupoBaTh M OCYIIECTBIATh Ha
MPAKTUKE XUMHUYECKUE IKCTIEPUMEHTHI,
MIPOBOJIUTH HAOIOACHHUS, I€TIaTh
BBIBOJIBI IO pe3yJIbTaTaM dKCIIEPUMEHTA.
CrnenoBath npaBuiaM O€30MaCHOM
paboThI B 1a0OPATOPUHU TIPU
UCIIOJIb30BaHUN XUMHUYECKOMN

MOCY/IbI U 000PYI0BAHUSI.
[Ipou3BOANTH BBIUMCICHUS TIO
XUMUYCCKAM YPABHEHUSIM.
Ncnonb30BaTh MpHU BHITIOJTHEHUT
y4eOHBIX 3aaHUN TEKCTHI

y4eOHUKa, CIIPABOYHbBIC MaTEPUAIIbI
(ITeproguveckyto CUCTEMY XUMHUUYECKHUX
anemenToB [[. . MenneneeBa, Tabnuiry
PacTBOPUMOCTH KHUCJIOT, OCHOBAaHUU U
COJIEH B BOJE, DJIEKTPOXUMHUYECKUN Pl
HaIpspKeHUH MeTauioB). Mcnonb3oBath
MIPY BBHIMIOJTHEHUU YUE€OHBIX 33a/IaHUN U B
MPOIIECCE UCCIIEA0BATEIBCKOM
JEATEIbHOCTU HAYYHO-TIOMYJIIPHYIO
JTUTEpPATypy XUMHUUYECKOTO COACPIKAHMUS,
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WOH W HaOJI0IeHre TIpU3HaKa e¢
IPOTEKAHUS

CIIPaBOYHBIE MATEPHUAIIBI, PECYPCHI
HNurepuera
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2.3

O6mas
XapaKTEePUCTHKA
XUMUYICCKUX
37eMeHTOB VA-
rpynmsl. A3o0T,
dbocdop u ux
COEAMHEHUS

OO0mas xapakTepucTHKa 3JIEMEHTOB VA-
rpynibl. OCOOEHHOCTH CTPOCHUS aTOMOB,
XapaKTEPHbIEC CTEIICHU OKUCIICHHUS.

A30T, pacnpocTpaHeHHe B IPUPOJIE,
bu3MYecKre 1 XUMUIECKHIE CBOMCTRA.
Kpyrosopor a3ora B mpupoze.

AMMHaK, er0 GU3NIECKUE M XUMHUISCKHEC
CBOMCTBA, OJIyYCHHE U IPUMEHEHUE.
Conu ammoHnus, ux (GU3NYECKUe U
XUMUYECKHE CBOMCTBA, TPUMEHEHUE.
KauectBenHnas peaxius Ha HOHbBI
aMMOHWUS.

A30THas KUCII0Ta, €€ MOoIy4YeHue,
bu3NYecKre 1 XUMUYECKHE CBOWCTBA
(oOmIve Kak MpeACcTaBUTENS Kiacca
KHCJIOT U crienupruyecKue).
Hcnonb3oBaHre HUTPATOB U COJIEH
aMMOHUS B KQU€CTBE MUHEPAJIbHBIX
yaoOpeHuil. XMMUYECKOE 3arpsi3HEHUE
OKPYXaroLIEH Cpelibl COCTUHEHUSIMA
a30Ta (KUCJIOTHBIE JOXKIH, 3arpsA3HEHUE
BO3/TyXa, ITOYBBI U BOJOEMOB).

docdop, aTOTpOnTHEIE MOTUDUKAITUN
docdopa, puzndyeckre 1 XUMUIECKHUE
cBoiictBa. Okcun ocdopa (V) u
docdhopHas kuciaora, puzndecKue u

OOBsICHATH 001IME 3aKOHOMEPHOCTH B
W3MEHEHUH CBOMCTB AJIEMEHTOB VA-
TPYIIIbI U UX COCIMHEHUHN C YUETOM
CTPOEHMS UX aTOMOB.

XapakTepru3oBarh GU3HUECKUE U
XUMHUYECKHUE CBOMCTBA MTPOCTHIX BEIIECCTB
azora u pocdopa 1 UX COSTUHESHUM
(amMmmMmaka, coneii aMMOHUSI, Q30THOU
KHCJIOTBI, HUTPaTOB, okcua docgopa (V)
u dhochopHoit KUCcI0Th, hocdhaToB),
CIIOCOOBI MX TIOJTYYCHHS, MPUMECHECHHUE U
3HAUYEHUE B MPUPO/JIC U )KU3HU YEJIOBEKA.
OnpenensaTb HOHbI AMMOHUS U
¢dbocdaTroHsl B pacTBOpE.

OOBACHATH CYIIHOCTh

HKOJOTUYECKUX MPOOIIEM, CBI3aHHBIX

C HaXOXJICHUEM COCTUHEHUI a30Ta U
dbochopa B okpyxaroiei cpene.
[TnarupoBaTh M OCYIIECTBIIATh Ha
MPAKTUKE XUMUYECKHUE IKCIIEPUMEHTHI,
MIPOBOIUTH HAOIFOACHMS, JIeTIaTh BBIBOJIBI
M0 pe3yJbTaTaM IKCIIEPUMEHTA TIPH
MIPOBEICHUH JTAOOPATOPHBIX OIBITOB U
MPaKTUYECKON PabOTHI.
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CrnenoBaTh npaBuiiaM 6€30MacHOM pabOThI
B JJabopaTopuu

67



denepanpHas pabodas mporpamma | Xumus. 8—9 kiacchl (0a30BbIi YPOBEHbD )

XUMUYECKUE CBOWCTBA, NOJIyYECHHE.
Hcnons3oBanue ¢pocdaTtoB B KaueCTBE
MUHEPaIbHBIX YJI0OpEHUH.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

O3HakomIieHHEe ¢ PU3NYECKUMHU
cBoOMcTBaMHu a30Ta, hochopa U Ux
COCIMHEHUI (BO3MOYKHO
HCIIOJIb30BaHUE BUIEOMATEPHUAIIOB).
O3HakomMIieHHE ¢ 00pa3iiaMu a30THBIX
U $hochOpHBIX YI0OpEHUH.
[Tonyuenue, coOupanue, pacrio3HaBaHUe
Y U3yUYCHUE CBOKWCTB aMMHAKA.
B3aumoenicTBre KOHIIEHTPUPOBAHHOM
a30THOM KUCJIOTHI C MEbIO (BO3MOYKHO
UCIIOJIb30BAaHUE BUCOMATEPUATIOB).
Jlabopamopnvie onvimul:

[IpoBeneHNe KaYECTBEHHBIX PEAKIIUN
Ha MOH aMMoHHusA U ¢ocdar-uoH, U
U3YUYCHHUE MPU3HAKOB UX MPOTCKAHUS.

lIpakmuueckas paboma

MIPY UCTIOJIb30BAHUHN XUMUYECKOU
MOCY/Ibl U 000PYI0OBAHUSI.
[TIpon3BOIUTH BBIYUCICHUS 10
XUMHYECKUM YPaBHEHHUSIM.
Hcnonb30BaTh NpH BEITOJTHEHUT
y4eOHBIX 3aJaHUI TEKCTHI

y4eOHHKa, CIIPAaBOYHBIE MaTePUAIIbI
(IepuoAMYECKYI0 CUCTEMY XUMUYECKUX
anemenToB [[. . MenneneeBa, Tabnuiry
PacTBOPUMOCTH KHUCJIOT, OCHOBAaHHUUN U
COJIEN B BOJE, MIEKTPOXUMHUYECKUH P
HaIpsHKEHUN METaJLIOB)
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Ne 3: IonyuyeHue ammuaka, u3ydeHue
€r0 CBOUCTB. Buiuucnenus: mo
YPaBHEHHUSIM XUMHUYECKUX PEaKIui
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2.4

O6mas
XapaKTepUCTUKA
XUMUYECKUX
aneMeHToB IVA-
IpyIIbL. YTIEpoa U
KPEMHUU, U UX
COCIMHEHUS

OO0u1as xapakTepUCTUKa FJIEMEHTOB
IVA-rpynmnbl. OcoOeHHOCTH CTPOCHHUS
aTOMOB, XapaKTEepHbIEC CTEIEHU
OKHUCJICHHUS.

VYriepona, amioTporHbie MOIU(UKAIUY,
pacupocTpaHeHue B pupoJe,
(¢u3nuecKkue U XMMHYECKHE CBOWCTBA.
Ancop6uus. Kpyroeopor yriepona B
MIPUPOJIE.

Oxkcuppl yriepojaa, ux Gu3n4eckue u
XMMHUYECKHUE CBOMCTBA, ICUCTBUE HaA
KUBbIE OPTAHU3MBI, [TOJTYUYEHUE U
NPUMEHEHHUE. JKOJIOTUUECKUE
poOJIeMbl, CBSI3aHHBIE C OKCUIOM
yraepona (IV), runoresa

rJ1I00aJbHOTO TOTEIJICHUS KIIUMAaTa,
NapHUKOBBIN 3P QeKT.

VYronbpHasg KUCIOTa U €€ COJH, UX
dbu3nuecKrue 1 XMMUYECKUE CBOWCTBA,
MOJIyYEHUE U IPUMEHEHUE.
KauecTBeHnnas peakius Ha
KapOoHaTHOHBI. VMcnonb3oBaHue
KapOOHATOB B OBITY, MEAUIIMHE,
MPOMBIILIEHHOCTH U CEJIbCKOM
xo3sicTBe. [lepBoHauaIbHbIC TOHATHS

OOBsICHATH 001IME 3aKOHOMEPHOCTH B
W3MEHEHUH CBOMCTB 31eMeHTOB [VA-
TPYIIIbI U UX COCIMHEHUHN C YUETOM
CTPOEHMS UX aTOMOB.

XapakTepusoBarh PU3NYECKUE U
XUMHYECKUE CBOMCTBA MPOCTHIX BEUIECTB
yIJepoa U KpEMHUS U UX COEUHEHUN
(OKCHIOB yTIIepOa, YTOJIbHOU KUCTOTHI,
KapOOHATOB, OKCHIa KPEMHUSI,
KPEMHUEBOW KHUCIIOThI, CUIIUKATOB),
CIOCOOBI UX TOJYYECHHUSI, MIPUMEHEHUE U
3HAYCHHE B IIPUPOJE U )KU3HU YEIIOBEKA.
OOBICHATH TPUUUHHO-CJICICTBEHHYIO
CBSI3b: CTPOCHHE BEIIIECTBA — CBOMCTBA
— MPUMEHEHUE — Ha IpUMEpax
COEIMHEHNH YIJIEpPOJA U KPEMHHUSI.
Omnpenensatb kKapOOHAT- U CUITUKAT-UOHBI
B pacTBOpeE.

OOBICHATH CYIIHOCTh KOJIOTHYECKUX
po0JieM, CBSI3aHHBIX C HAXOXICHUEM
YIJIEKUCIIOTO ra3a B OKPY’KAIOIIEH cpeie.
[ToaTBepkaaTh 0COOEHHOCTH COCTaBa
OPraHUYECKUX BEILIECTB MPUMEPAMHU
MPOCTBIX COEAUHEHU (METaH, 3TaH,
ATUJIEH, AallETUIICH, 3TAHOJ, TJIULEPHUH,
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00 OpraHMYecKUX BEIIECTBAX KaK O
COEIMHEHMSIX yTiiepojia (MeTaH, 3TaH,

YKCYyCHas KI/ICHOTa), B3aNMOCBA3b

HCOPraHN4CcCKUX COCIMHECHUI yriaepoaa u
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ATUJIEH, alleTUJICH, TAHOJ, TJIULEPHUH,
YKCyCHasi KUCIIOTa).

[IpupoaHbie HICTOYHUKHU YTIEBOAOPOIOB
(yrosip, npupOAHbIN ra3, HeQTh),
MPOIYKTHI UX TepepadboTKu (OEH3UH), HUX
POJIb B OBITY ¥ TIPOMBITINICHHOCTH.
[ToHsiTHie O OMOTOTUYECKHU BaXKHBIX
BEIIECTBAX: )KHUpax, OeIKax, yrieBoiax —
1 WX POJIA B )KU3HU YETIOBEKA.
MarepuanbHOe €JUHCTBO

OpTraHUYECKUX ¥ HEOPTAHMIECKHUX
coeauHeHuid. Kpemuuii, ero

dbusznuecKrue 1 XMMUYECKUE CBOWCTBA,
MOJTy9YCHHE W IPUMCHCHHE.

CoenuHeHus: KpEMHHUSI B PUPO/IE.
OOGmue peAcTaBieHUs] 00 OKCHIC
kpeMHuus (IV) u kpeMHHEBOI KUCIOTE.
Cunikatel, WX WCIOJIb30BaHHWE B OBITY,
MEIUITUHE, TIPOMBIIIJICHHOCTH.
Baxueimme cTtpouTtenbHble MATEPUATIBL:
KepaMHKa, CTeKJI0, IEeMEHT, OCTOH,
x)esne300eToH. [TpobaeMbl 6e301macHOro
UCIIOJIb30BAHUS CTPOUTEIHHBIX
MaTepHaJIOB B IOBCETHEBHOMN KU3HH.

OpTraHUYECKUX BEILECTB.
OrnuceIBaTh POJIb OEIKOB, JKUPOB U
YTJIEBOJOB B (DYHKIITMOHUPOBAHUH

KUBBIX OPTAaHU3MOB, COCTAB MPUPOAHBIX
HMCTOYHUKOB YTJIEBOJOPOIOB, X POJIb B
OBITY ¥ IPOMBIIIIJICHHOCTH.

[IpoBOAUTH BBIYUCICHUS TIO YPABHEHUSIM
XUMHUYECKUX PEAKIUH.

[ImarnpoBaTh U OCYIIECTBIATH Ha
MPAKTUKE XUMUYECKHE IKCIIEPUMEHTHI,
MIPOBOJIUTH HAOIIOACHMUS, JI€TIaTh BBIBOJIbI
MO pe3yJbTaTaM IKCIIEPUMEHTA TIPU
MPOBEJICHUH JTAOOPATOPHBIX OMBITOB U
MPaKTUYECKHUX PaldoT.

CrnenoBaTh npaBuiiaM 0€30M1acHOMN
paboThI B 1a0OPATOPUM TIPU
MCIIOJIb30BAaHUU XUMHUYECKOM

MOCY/Abl U 000PYAOBAHUS.
Hcrnonb30BaTh Py BHIMOTHEHUT
y4eOHBIX 3aJaHUI TEKCTHI

y4eOHUKa, CIIPABOYHBIC MATEPUAITBI
(ITeprognveckyro CUCTEMY XUMHUYECKHUX
anemenToB /. . MenneneeBa, Tabnuiry
PacTBOPUMOCTHU KHUCJIOT, OCHOBAaHUMN 1
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Xumuueckuii IKCnepumMeHm:

Jlemoncmpayuu.
Monemu KPUCTAJINYECKUX
pEeLIETOK

COJIEH B BOJE, MNEKTPOXUMHUUYECKUH P
HaIpsHKEHUI METAIIIOB)
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anmasa, rpadura, QyepeHa.
O3HaKOMJICHHE C TIPOLIECCOM afcopOLun
pPacTBOPEHHBIX BEIIECCTB
aAKTUBHUPOBAHHBIM YTJIEM U YCTPOWCTBOM

IIPpOTHUBOI'a3a.

O3HakOMJIEHHE C TPOAYKIHUEN
CHJIMKATHOM MPOMBIIINIEHHOCTH
(Buneomatepuanbl: CUIMKaTHAS
MPOMBILIUIEHHOCTB ).

Mojienn MOeKyJ1 OpraHUYECKUX

BCIICCTB.

JlabopamopHuwiii onvim:
[Tonyuenue, coOupanue, pacrio3HaBaHUE

Y U3YYEHHE CBOWCTB YTIJIEKUCIIOrO Ta3a.
[IpoBeneHne KaUECTBEHHBIX pEaKIIMK HA
KapOOHAT W CUJIMKAT-UOHBI U U3YyUYEHUE
MIPU3HAKOB UX MPOTEKAHUS.

Ipakxmuueckue pabomol:

Ne 4. TlomydyeHue yrJIEKUCIOro rasa,
V3YYEHHUE €TI0 CBOMCTB.

Ne 5. Pemienue skCriepuMEHTAIBHBIX
3a51a4 o Teme «BaxxkHelume

HEMETAJUTbI U UX COCTUHEHUS
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Buviuucnenus: 1o ypaBHEHUSIM
XAMUYECKUX PEAKIINN

Kontpoabnasi padora Ne2 mno teme:
Hemerambn

Hroro no pazmemny 25
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Pa3znesa 3. MeTra/LlIbI M HX COCTUHEHUSA

77



denepanpHas pabodas mporpamma | Xumus. 8—9 kiacchl (0a30BbIi YPOBEHbD )

3.1

OO01ue cBoMCcTBa
METAJUIOB

OO0mas xapakKTepUCTHKAa XUMUUECKUX
3JIEMEHTOB — METAJIJIOB Ha OCHOBAHUM HX
nosoxkeHus B [leproandeckoit cucreme
XUMHUYECKHUX DJIEMESHTOB

J.1. MenaeneeBa u CTPOEHHUST aTOMOB.
Crpoenue metamioB. Mertanueckas
CBS3b n METaJuTnIecKast
KPUCTAJIINYECKAsl PEIIETKA.
DJIEKTPOXUMHUYECKUHN PsiJT HAMPSIKECHUI
MeTauioB. OU3HYECKUE U XUMUUECKUE
cBoicTBa MeTawioB. OO1IMe CIIocoOb!
noay4eHusa MetaioB. [lonstue o
KOpPPO3UU METAJJIOB, OCHOBHBIE
CIOCOOBI 3aIIUTHI UX OT KOPPO3HUH.
CnnaBbl (cTalb, YYTYH,
JTIOPATIIOMUHUM, OpOH3a) U UX
MPUMEHEHHE B OBITY U
MPOMBIIIJIEHHOCTH.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OO0pa3iibl METAJJIOB U CILJIABOB.
N3ydenue pe3ynbTaToB KOPPO3UU
METaJIIOB (BO3MOKHO

HCII0JIb30BaHHE BUEOMATEPHATIOB).
JlabopamopHhvie onvimoi.:

PackpbIBaTh CMBICI N3y9aeMbIX TOHSATHIHA
Y TIPUMEHSATH 3TH MOHATHSI IPU
OTIFICAaHUH CBOWCTB BEIIECTB U UX
npeBpaieHuii. OOBSICHATH 00IIHE
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
AJIEMEHTOBMETAIUIOB M X COCAMHEHUH C
y4ETOM CTPOCHHUS KX aTOMOB.
XapaKkTepru30BaTh CTPOCHUE METAILIOB,
oO1ue PU3NIEeCKue U XUMUUECKUE
CBOMCTBA METaJIOB.

XapakTepu3oBaTh O0IIHE CIIOCOOBI
MOJTYYCHUS METAJUIOB.

OmnuceIBaTh CMIOCOOBI 3aIIUTHI METAJJIOB
OT KOPPO3UH.

CrnenoBath npaBuaaM 0€30MacHOM
paboThI B J1a0OPATOPHUH TIPU
MCIIOJIb30BAaHUU XUMHYECKOM MOCYIbI U
000opynoBaHusI.

[Ipou3BOANTH BBIUMCICHUS TIO
YPaBHEHUSAM XUMUYCCKUX PEAKITUH,
€CJIM OJIUH U3 PEareHTOB COACPIKUT
MIPUMECH.

VYyacTBOBaTh B COBMECTHOM paboTe B

rape Wiy TpyI1re.
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O3HaKOMJICHHE C 06pa3uaMH MCTAJlJIOB U
CIIJIaBOB, UX (i)I/ISI/I‘-ICCKI/IMI/I CBOMCTBAMH.

Hcnonb30BaTh My BHIMOIHEHUT
y4eOHBIX 3aJaHUI TEKCThl YUYCOHHKA,
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Boruucnenus: mo ypaBHEHUSAM
XUMHUYECKUX PEAKIUM, €CIIA OJIUH U3
pEareHTOB CONEPKUT NPUMECH

CIIPABOYHBIE MAaTEPUAIIBI
(ITepuoanueckyro CUCTEMY XUMUYECKHUX
anemenToB /. . MenneneeBa, Tabnuiry
PacTBOPUMOCTH KHUCJIOT, OCHOBAaHHUUN U
COJIEH B BOJE, DJICKTPOXUMHUYECKUHN DSl
HaIpsOKEHUH METaJlJIoB)
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3.2

Baxnenmune
METAJUIbI U UX
COEIUHEHUA

16

[llemouyHbIe METAJIBI: TTOJIOKEHUE B
[Teproanyeckoil cucreMe XuMHIECKUX
anemeHTOB [[.1. MenneneeBa, ctpoeHue
MX aTOMOB, HAXOXJICHHE B IPUPO/IE.
du3nyecKkrue 1 XUMUYECKUE CBOMCTBA
(Ha mpuMepe HaTpus U Kaius). OKCHUIIbI
Y TUJPOKCUABI HATPUS U KaJIUSL.
[IpriMeHeHuE MIETOYHBIX METAJIJIOB U UX
COCIMHCHUU.

[IlemouyHO3€EeMENBHBIE METAJIIIBI MATHUN U
KaJbLIMK: TIOJ0KeHue B [leproanueckon
CHCTEME XMMHUYECKHUX JIEMEHTOB

J.1. MenneneeBa, CTPOEHHE UX aTOMOB,
HaxoXXJIeHUe B nipupojie. dusnyeckue u
XAMHYECKHE CBOMCTBA MarHus n
Kainblysa. Baxuenmme coeTnHeHns
KaJIbIUS (OKCHI, THAPOKCH, COJIH).
JKE€cTkoCTh BOJIBI M CITOCOOKI €€
yCTpaHEHUS.

AJIOMUHHH: TI0JIOKEHHE

B [leproanueckor cucteMe XMMHUYECKUX

OOBsCHATH 00IIME 3aKOHOMEPHOCTH B
MU3MEHEHUU CBOMCTB 3JIEMEHTOBMETAIJIOB
U UX COEIMHEHUH B rpymmnax ¢ y4yéToM
CTPOEHHUA UX aTOMOB. XapaKTepU30BaTh
buznuecKkre 1 XUMUYECKUE CBOWCTBA
IPOCTBIX BEIIECTB METAJJIOB U UX
COEIMHEHUH (OKCUA0B, THIPOKCHUIOB,
CoJIeli), CIOCOOBI UX MOJTYYEHUS,
MIPUMEHEHUE U 3HaYEHUE B IPHUPOJAC U
’KU3HU YEJIOBEKA. Y CTAHABIMBATh
IIPUYUHHO- CJIEICTBEHHYIO CBS3b:
CTPOCHME BEILIECTBA — CBOWCTBA —
MPUMEHEHUE — HA IPUMEPaxX U3y4aeMbIX
BelecTB. Pacrno3HaBaTh C HOMOLIBIO
KA4ECTBEHHBIX PEaKIMil HOHBI METAJIOB:
MarHusi, Kajablus, aJlOMUHUS, IMHKA,
xenesa (II) u xxenesa (I11), meau (11).
Jloka3biBaTh aM(OTEPHBIA XapakTep
OKCHUJIOB Y TUJPOKCHUIOB aJIFOMUHHUS U
[UHKA.
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anemeHTOB [[.1. MenneneeBa, ctpoeHue
aToMa, HaXO0XKJICHHE B TIPUPOJIE.
duznyeckrue 1 XMMHUUYECKUE CBOMCTBA
amroMuHUSA. AM(POTEpHBIC CBOMCTBA
OKCH/JIa U TUJPOKCUJIA ATFOMUHUS.
Kenezo: nonoxenue B [lepuognueckoit
CHUCTEeME XUMHUYECKHX deMeHTOB JI.1.
MenpeneeBa, CTpOEHUE aTOMA,
HaXO0XJICHHUE B Npupojie. Pusndeckue u
XAMHYECKHE CBOMCTBA kejre3a. OKCHIbI,
ruApoKcuibl u coiu xxenesa (II) u
xkenesa (III), ux cocras, cBoiicTBa U
MOJTy4YEHHUE.

Xumuueckuii IKcnepumenm:
Jlemoucmpayuu.

Oco0EHHOCTH B3aMOICHCTBHS OKCHJIA
KaJIBITUSL ¥ HATPHUS C BOJIOM (BO3MOXKHO
WCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
OxpalMBaHue IaMeHU HOHAMM HaTpus,
KaJIUS ¥ KaJTbLIUsl (BO3MOYKHO
HCII0JIb30BaHUE BUIEOMATEPHUATIOB)
HccnenoBanue cBOMCTB KECTKOM BOJBI.
[Ipouecc ropenus xene3a B KUCIOPOJIE

[InanupoBaTh M OCYIIECTBIIATh HA
MPaKTUKE XUMUYECKHE IKCIIEPUMEHTHI,
MPOBOAUTHL HAOIIOICHUSI, 1eTIaTh
BBIBOJIBI IO pe3yJIbTaTaM IKCIIEPUMEHTA
IIPU NPOBEECHUU J1a00PATOPHBIX OMBITOB
U TIPAKTUYECKUX PaboT.

CrnenoBath npaBuiaM O€30MaCHOM
paboThI B 1a0OPATOPUHU TPU
UCIIOJIb30BaHUN XUMHUYECKOMN

MOCY/Ibl U 000PYJOBAHUS.

[Tpon3BOAUTH BEIYUCICHUS TIO
XUMHAYECKUM YPaBHEHHUSIM.

Y4acTBOBaTh B COBMECTHOM

paboTe B mape Wid rpymre.
BricTpauBaTh pa3BEpHyTHIE
MMCbMEHHBIE U YCTHBIE OTBETHI C OTIOPOM
Ha HH(MOPMAITUIO U3 YUYCOHHUKA U
CIIPAaBOYHBIX MATEPHAIIOB, FPAMOTHO
WCIIOJIb30BaTh N3yYECHHBIA MOHATUINHBIN
anmapar Kypca XuMuHu
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(BO3MOXHO HCMOJIb30BaHUE
BHJICOMATEPHUATIOB).
JlabopamopHvie onvimol:

[IpoBeneHne Ka4ECTBEHHBIX PEAKIIMI Ha
HMOHBI (MarHus, Kajablius, aTIOMUHHUS,
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1uHKa, sxenesa (II) u xxenesa (111), meau
(IT), onucanue NprU3HAKOB UX
MPOTEKAHMUS.

UccnenoBanue ampoTepHBIX CBOWCTB
TUAPOKCUJIA ATIOMUHUS U THAPOKCUIA
[UHKA.

lIpakmuueckue pabomeoi:

Ne 6. JKécTtkocTh BOABI 1 METOMEI €€
YCTpPaHEHUS.

Ne 7. PemieHue 3KCriepuMEHTAIBHBIX
3a71a4 1o TeMe «BakHelnme MeTauisl U
UX COCTUHECHUS».

Buviuucnenus: no ypaBHEHUSIM
XUMUUYECKUX PEaKIUi, €CIIU OJUH U3
pEareHToB JlaH B U30bITKE WU
COJICP>KUT MPUMECH; MACCOBOM JT0TH
BBIX0/1a MPOAYKTa PEaKIU

Uroro no pazneny

20

Paznen 4. Xumus u okpy:kaomas cpeaa
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4.1 | Xumus u 3 BemecTBa 1 MmaTepuansl B HOBCEAHEBHOW | XapaKTEpU30BaTh POJIb XUMHUU B
OKpyJKaromas cpeaa JKM3HU 4elioBeka. be3omacHoe pa3IMyUHbIX cepax AesITeIbHOCTH
HCIIOJIb30BAaHNE BEIIECTB U XUMUYECKUX | JIIOJIEH, OCHOBHBIE BEILIECTBA U
peaxuuii B ObiTy. IlepBas momors npu MaTepHuabl, IPUMCHACMBIC B JKU3HU
XUMHUUYCCKUX OKOrax U OTPAaBJICHUSAX. COBPEMCHHOI'O YCJIOBCKA.
XUMHYECKOE 3arPA3HCHUE OKPYXKAIOWEH | OOBACHATH YCI0BUS GE30IACHOTO
cpennl (mpeaenbHas oIy CTUMast KCIIOJIb30BAHUS BEIIECTB U XUMUUYECKUX
KOHIICHTpAIUS BEIIeCTB. PoJib XUMUU B | peakiiuii B OBITY.
pELIEHUN IKOJIOTHYECKUX MTPOOIIEM. AHaIIM3UPOBATH U KPUTHICCKHU
Xumuueckuii sxcnepumenm: OIICHUBATh MH(OPMAIIHUIO O BJII/IHHI/II:I
Temoncmpayuu: MIPOMBIIJIEHHOCTH, CEJIBCKOT0 X035UCTBA,
N3ydenune oOpasioB maTepuaaoB TpaHciiopta I:I /p- Ha COCTOAHHC
(cTekno, CILIABBI meTamnop, | OKPYHAIOLICH CPC/bL.
MOJIMMEPHBIE MaTEPUATIBI) YMeTh OKa3bIBaTh MEPBYIO MOMOIIL TPHU
Hrorosasi KOHTPOJbLHAsE padora 3a | XMMHUYECKHUX 0XKOTrax M OTPABICHUSIX.
Kypc xummu 9 kiiacca [IprHUMaTh ydacTre B 00CYKISHUH
po0JIeM XUMHUYECKOU U SKOJIOTUYECKON
HAIPaBJIEHHOCTH, BHICKA3bIBATh
COOCTBEHHYIO MO3UIIHNIO TI0 pobdieMe u
MpeiiaraTb BO3MOXKHBIE ITyTH €€
pelLIeHus
Uroro no pazneny: 3
PesepBHOE Bpems 3
OBIIEE YNCJIO YACOB 68

I10 TIPOI'PAMME
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