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HosicHuTe IbHASA 3alIUCKA
Pabouass mporpammMa 1O XUMHUM i1 OOyYarOUIMXCsl € HapYUIEHUSMU OIOPHO-
JBUTATEIHHOTO ammapara (BapuaHT 6.2) Ha YpOBHE OCHOBHOTO 00ImIero oOpa3oBaHHUS
NOJATOTOBJIEHA HA OCHOBE:
- ®enepanbHOrO TOCYJAPCTBEHHOTO 00Pa30BAaTEIBHOTO CTaHAApTa OCHOBHOIO OOIIETo
obpazoBanmsi (IIpmkaz MuwunnpocBemenus Poccun ot 31.05.2021 1. Ne 287,
3apeructpupoBan MunuctepcTBOM toctuniuu Poccuiickoit @enepanun 05.07.2021 r.,
per. Homep 64101) (nanee — ®I'OC O0OO0),
- IlpumepHO#i amanTHPOBAHHOW OCHOBHOM 0Opa3oBaTEIbHON IpPOrpaMMbl OCHOBHOIO
o01ero o0pa3zoBaHus 00yUYalOIIMXCA C HAPYIICHUSIMUA OIOPHO-/IBUTATEIBLHOTO armapara
(BapuanT 6.2) (ogoopenHoit pemenneM ®YMO no o6memy 06pa3oBaHuio (TPOTOKOI OT
18 mapta 2022 1. Ne 1/22)) (manee — ITAOOIT OOO HOJIA 6.2),
- IlpumepHoii pabouei MmporpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHHs MO MPEIAMETY
«XHUMUA,
- IlpumepHoil mporpaMmbl BOCHUTAHHUS, C YUYE€TOM paCIpeEeIEHHbIX IO KJaccam
IPOBEPAEMBIX TPEOOBAHMI K pe3yibTaTaM OCBOEHUS AaNTHUPOBAHHON OCHOBHOM
00pa3oBaTeNbHONM MPOTPpaMMbl OCHOBHOIO 0O0IIero oOpa3oBaHUS OOY4YAIOUIUXCS C
HapyIICHUSIMUA ONIOPHO-/IBUTATEILHOTO anapara (BapuasT 6.2).

OO0wmas xapakrepucTHKa Y4eOHOro npeamera « XuMush»

Bxknan yueOHoro mpeaMera «XuMHUS» B JOCTHKEHUE LeJIed OCHOBHOIO
oOmero oOpazoBaHusi 00YCIOBICH BO MHOTOM 3HAaY€HHEM XHMUYECKOW HAyKu B
MO3HAHWU 3aKOHOB TMPHUPOJIbI, B Pa3BUTHH TPOWU3BOJUTEIBHBIX CHJI OOIIECTBA U
CO37IaHIHM HOBOM 0a3bl MaTepUaTbHON KYJIbTYPHI.

XUMHSI KaK 3JIEMEHT CHCTEMbI €CTECTBEHHBIX HAyK PacCIpOCTPaHWIIA CBOE
BIIUSIHUE HA BCE 00JIACTU YEJIOBEUECKOTO CYIIECTBOBAHMUS, 3a/1ajla HOBOE BUICHHE
MHUpa, CTajJia HEOTHEMJIEMbIM KOMIIOHEHTOM MHUPOBOW KYJIbTYpPbI, HEOOXOAMMBIM
YCJIOBUEM KU3HU OOIECTBA: 3HAHWE XUMUU CITY>KUT OCHOBOU 1iJis1 (hOPMUPOBAHUS
MHPOBO33PEHHUS YEIOBEKA, €r0 MPEACTABICHUNA O MAaTEPUAIBHOM €IUHCTBE MUPA;
BAXHYIO  poJib  urpatoT  GopMuUpyeMble  XUMHUEW  TPEACTaBICHUS O
B3aMMOIIPEBPAILICHUSIX HSHEPrud W 00 HBOJIONMHU BEHIECTB B  MPHUPOJE;
COBpPEMEHHAsl XMMUS HallpaBjieHa Ha PEIICHHE TJI00aTbHBIX MPOOIEM YCTONYMBOTO
Pa3BUTHS YEJIOBEUECTBA — CHIPbEBOM, IHEPIrETUYECKOM, MTUIIEBOM U IKOJIOTUYECKON
0€30MacHOCTH, ITPOOJIEM 3PaBOOXPAHCHHUS.

B ycrnoBusix BO3pacTammiero 3HAYEHUS XWUMHH B JKU3HU OOIIecTBa
CYIIECTBEHHO TIOBBICHJIACH POJIb XUMHUYECKOTO oOpaszoBanus. B miane
COIMAJIM3AIIMN OHO SIBJSIETCS OJTHAM W3 YCJIOBHM (DOPMUPOBAHHUS HHTEIIEKTA
JIMYHOCTH U TAPMOHUYHOIO €€ Pa3BUTHSL.

CoBpeMEHHOMY  4YEJIOBEKY XHMHYECKHE 3HAHUS HEOOXOIWMBI ISt
pUOOPETEHMS OOIIEKYIbTYPHOTO YPOBHS, TO3BOJISIFOIIETO YBEPEHHO TPYIUTHCS B
COIIMyME M OTBETCTBEHHO Y4YaCTBOBaTh B MHOTOOOpPa3HOM >KM3HU OOILECTBA, IS
OCO3HAHUSA BAXXHOCTU PA3yMHOTO OTHOIIEHUS K CBOEMY 3I0POBBIO M 3J0POBBIO
JIpPYTUX, K OKPYKaroUEd NPUPOJHOM cpene, Ml TPaMOTHOTO MOBEAEHUSA IIPU
MCIIOJIb30BaHUN PA3IUYHBIX MAaTEPUATIOB U XUMUYECKUX BEUIECTB B MOBCEIHEBHOM
KU3HU.



XuMudeckoe 00pa3oBaHHWE B OCHOBHOW IIKOJIE SBJSIETCS 0a30BBIM 10
OTHOIIICHWI0O K CHCTeME OOIIero XuMHUYeckoro ooOpaszoBanus. [loaTomy Ha
COOTBETCTBYIOIIEM €MY YPOBHE OHO peaslu3yeT MPHUCYIIHE OOIIeMY XUMUYECKOMY
00pa30BaHMIO KIIIOYEBBIE IIEHHOCTH, KOTOpPbIE OTPaXalOT TOCYJapCTBEHHBIE,
OOIIIECTBEHHbIE U MHIWBUyaJbHbIE MOTPEOHOCTU. DTUM OMPEICNIACTCS CYIIHOCTh
o01iei cTpareruu 00y4eHHsl, BOCIIUTAHUS U Pa3BUTUA 00yUYaIOIIUXCS CPEICTBAMU
y4eOHOro mpeameTa « XUMHUs.

Nzyuenne npeamera: 1) crocoOCTBYeT peali3allid BO3MOXKHOCTECH IS

caMOpa3BUTUs U  (opMUpOBaHUS  KyJIbTypbl JIMYHOCTH, €€ oO0umed u
(GyHKIHMOHATIBHOM IPaMOTHOCTH; 2) BHOCHUT BKJIaJa B (DOPMUPOBAHUE MBIIUICHUS U
TBOPUYECKUX CHOCOOHOCTEHW MOJPOCTKOB, HABBIKOB MX CAMOCTOSITEIBHOM yueOHOMU
NEATEIbBHOCTH,  JKCIIEPUMEHTAIBHBIX U HMCCIEAO0BATEIBCKHUX YMEHHUM,
HEOOXOJMMBIX KaK B TIIOBCEIHEBHOW J>KHM3HM, TaK U B MpodeccHuOoHATHLHOM
JESATEIbHOCTH; 3) 3HAKOMUT CO CHEIU(UKON HAYYHOTO MBIIUICHUS, 3aKIIabIBACT
OCHOBBI IIEJIOCTHOTO B3IJISiJa HA E€OUHCTBO MPUPOABI U YEJIOBEKA, SIBISETCS
OTBETCTBEHHBIM 3TanoM B (OPMUPOBAHUM €CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH
HOJIPOCTKOB; 4) cnocoOCTByeT (GOPMHUPOBAHUIO IICHHOCTHOTO OTHOIICHHUS K
€CTECTBEHHO-HAYYHBIM 3HAHUSM, K MPUPOJE, K YEIOBEKY, BHOCUT CBOW BKJIaJ B
HKOJIOTHYECKOE 00pa3oBaHue 00yHUarOIIUXCsl.

Ha3BanHble HampaBieHUss B OOyYE€HMHM XHUMHH  OOECIEUMBAIOTCS
cnenuuKoil colepKaHUsl TMpeaMeTa, KOTOPBIA SBISICTCS  IEaroru4ecKu
aJanTUPOBAHHBIM OTpa)keHHEeM 0a30BOM HAYKM XMMHUU Ha OINpPEACIEHHOM dTare eé
pa3BUTHSL.

Kypc XWMum  OCHOBHOW  WIKOJIBl OPHEHTUPOBAH HA  OCBOEHUE
OOy4YarOIIMMHUCS OCHOB HEOPTraHWYECKOM XUMHUU W HEKOTOPBIX MOHATUH U
CBEJICHUI 00 OTACIBHBIX 00BEKTAX OPTaHUUECKON XUMUMU.

CrtpykTypa comepxaHusi mpeaMmera copMupoBaHa Ha OCHOBE CHCTEMHOTO
noaxona K ero uydeHuro. CopeprkaHue CKIIAJBIBAETCS U3 CUCTEMBI MOHSTHU O
XUMHUUYECKOM 3JIEMEHTE M BEUIECTBE U CUCTEMbI MOHATHI O XUMUYECKOW PEaKIINU.
O06e 3TH CUCTEMBI CTPYKTYPHO OPTaHM30BaHbI MO MPUHIIMITY MOCJIEI0BATEIHLHOTO
pa3BUTHS 3HAHUII HAa OCHOBE TEOPETHYECKUX IMPEJCTABICHHUI Pa3HOro0 YpPOBHS:
aTOMHO-MOJIEKYJISIPHOTO YYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHMS, YPOBHS
ITepnonnueckoro 3axkona JI. M. MenaemeeBa kKak OCHOBHOTO 3aKOHA XHMHH,
Y4€HHMs] O CTPOCHMM aToMa U XUMHUYECKOM CBSI3U, MPEICTaBIECHUN 00
AIEKTPOJIMTUYECKON JUCCOLMALNY BEUIECTB B pacTBOpPAX. TeopeTUdeCcKrne 3HaAHUS
paccMaTpuBalOTCS Ha OCHOBE OHOMIIMPUYECKH TOJYYEHHBIX M OCMBICICHHBIX
(bakToOB, pa3BUBAIOTCS MOCJIEAOBATEILHO OT OJHOIO YPOBHS K JIPYTrOMY, BBIMOJIHSS
GyHKIIUU OOBSICHEHUS W MPOTHO3UPOBAHMS CBOMCTB, CTPOCHHUS M BO3MOXHOCTEH
MPAKTUYECKOTO MPUMEHEHHUS U MOJTYyUYCHUS N3Yy4aeMbIX BEIIECTB.

Takast opranm3aius Cojep)KaHUS Kypca CIOCOOCTBYET IMPEACTABICHHUIO
XAMHUYECKON COCTAaBIISIFOIIEH HAYYHOW KapTHHBI MHUpaA B JIOTUKE €€ CUCTEMHOM
npupoasl. Tem cambiM oOecreuynBaeTCss BO3MOXKHOCTh (OPMHUPOBAHHS Yy
OO0y4arolmuxcs LEHHOCTHOTO OTHOLIEHUS K HAYyYHOMY 3HAHUI0 M METOJaM
NO3HaHUA B Hayke. BaKHO Takke 3aMETUTh, YTO OCBOECHHME COJEpXKaHHUS Kypca

MIPOUCXOAUT C NMPUBJICUCHUEM 3HAHUW U3 paHEE M3YYEHHBIX KYPCOB:
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«Oxpyxaromuit Mupy», «buonorus. 5—7 kinacce» u «dusuka. 7 Kiacey.

esu nzydeHust yueOHOro npeamMera « XumMush)
K HampaBieHMI0O NEPBOCTENEHHOW 3HAYMMOCTH IMPU  peald3aluu
oOpa3oBaTenbHBIX (YHKIHA mpeamMera «XUMHS») TPAJAUIMOHHO  OTHOCST
dbopMHupOBaHNUE 3HAHWNW OCHOB XMMHYECKOW HAYKH KaK O0JacTH COBPEMEHHOTO

€CTECTBO3HAHUSI, MPAKTUYECKON JESATEIbHOCTH 4YeJIOBEKa M KaK OJHOTO0 U3
KOMITOHEHTOB MHUPOBOW KYJIBTYphI. 3ajadya MpeaMeTa COCTOUT B (OPMHPOBAHUU
CUCTEMBbl XUMHUYECKUX 3HAHUHA — BAXKHEUIINUX (PAKTOB, TOHITHH, 3aKOHOB H
TEOPETUYECKUX TMOJOKEHHUM, JIOCTYNHBIX O0O0OOIIEHUH MHPOBO33PEHUYECKOTO
XapakTepa, s3blKa HAyKW, 3HAHUW O HAYYHBIX METOJIaX HW3YUYEHHUsI BEIIECTB U
XUMHUYECKUX PEaKIui, a Takke B POPMUPOBAHUM U PA3BUTHH YMEHHUU U CITIOCOOOB
JESATEILHOCTH, CBSI3AHHBIX C IUIAHUPOBAHHEM, HAONIOJIEHHEM M TIPOBEICHHUEM
XUMHUYECKOTO AKCIIEPUMEHTa, COOJIIOJICHUEM MpPaBHJI 0€30MacCHOTO OOpallleHus ¢
BEII[ECTBAMHU B IMOBCETHEBHOM KU3HHU.

Hapsigy ¢ sTuM 1ienu u3ydeHHs TpeaMeTra B IporpamMme YTOYHEHBI U
CKOPPEKTUPOBAHBI C YYETOM HOBBIX NMPUOPUTETOB B CUCTEME OCHOBHOTO OOIIETrO
oOpazoBanus. Ceromns B 00pa3oBaHMM O0CO00 3HAYMMOW  MPU3HAETCA
HaIMpaBJICHHOCTh OOy4YeHHWS Ha pa3BUTHE M  CAMOPA3BUTHE JIMYHOCTH,
dbopmupoBaHue €€ UHTEIIEKTa U 001Iei KylabTyphl. OOydeHUE YMEHUIO YUUTHCS U
MPOJOJDKAaTh CBOE 0Opa3oBaHHME CAMOCTOSITEIBHO CTAHOBUTCS OJHOWM U3
BOKHEUITUX PYHKIIUN yU4eOHBIX MPEAMETOB.

B c¢Bf3u ¢ 3TMUM T1IpU  U3y4YEHUM [pPEAMETa B OCHOBHOM WIKOJIE
JIOMUHUPYIOIIee 3HAUCHHUE MPUOOPENTH TaKue IeNH, KaK:

dbopMHUpOBaHUE WHTEIUIEKTYaJdbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caMOOOpa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSATEIHLHOMY MPUHITUIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHSIM KU3HU;

HaIpPaBJICHHOCTh OOYYEHHUS HA CUCTEMATHUYECKOE MPHUOOILEHUE YUYalIUXCs K
CaMOCTOATEILHOM MO3HABATENILHON JEATEIHbHOCTH, HAYYHBIM METOJIaM TO3HAHUS,
(GhOpPMUPYIOITUM MOTHBAITUIO M Pa3BUTHE CIIOCOOHOCTEN K XUMHH;

oOecrieueHne ycloBUM, CIIOCOOCTBYIOIIUX MPUOOPETEHUIO 00YYaIOIIUMHUCS
OTbITa PAa3HOOOPA3HOUN NESITENHHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KITFOYEBBIX
HABBIKOB (KJIFOYEBBIX KOMIIETCHIIMI), WMEIOIINX YHUBEPCAJIbHOE 3HAYCHUE IS
Pa3TUYHBIX BUJIOB JIEITEIbHOCTH;

dbopMupoBaHUEe YMEHH OOBACHSTH W OIEHWBATH SIBIICHUS OKPYXKAIOIIETO
MHpa Ha OCHOBAaHWUHW 3HAHHWU U OTIBITA, TIOJYICHHBIX TIPH U3yYECHUN XUMUH;

dbopmupoBaHue y  OOy4YalOMIMXCS  T'YMAHUCTUYECKUX  OTHOIIEHUH,
MOHUMAHUS IICHHOCTH XUMHWYCCKUX 3HAHWM IS BBIPAOOTKH HOKOJOTHYCCKU
1e7ecoo0pa3HOro TOBEICHUST B OBITY W TPYIOBOM JEATEIBHOCTU B IEJISIX
COXPaHEHUS CBOETO 3/I0POBbs U OKPYKAIOIIEW IPUPOLHOU CPELBI;

pa3BUTHE MOTHUBAIMM K OOYYEHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CAaMOBOCTIMTAHWIO Ha OCHOBE YCBOCHHUS OOIIEUETIOBEUYECKUX IICHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TpO(IIIS M HANPABICHHOCTH MATBHEUIIIECTO
oOy4eHus.

[lpuaun, moaxoapl ©  0coObie  oOpa3oBaTelnbHBIE  MOTPEOHOCTH
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oboyuatomuxcss ¢ HOJIA mo mpenmery «XuMus» Te K€, 4TO U TPU H3yUYEHUH
bu3uKH.

MecTo yueOHOro npeamMera « XumMush» B y4eOHOM IIaHe
B coorBerctBHH ¢ PI'OC OOO «Xumus» SABIIETCS 00s3aTEIbLHBIM
MpeIMETOM Ha YpPOBHE OCHOBHOro oOiiero oOpa3zoBaHus. JlaHHas mnporpamma
peaycMaTpuBaeT M3yYeHHE XUMHUU Ha 0a30BOM ypoOBHE B 00bEéMe MO 2 4 B
mexenro B 8, 9 u 10 kiaccax.

Conep:xanne y4eOHOT0 nmpeaMera « XuMHsh)

8 KUIIACC

IlepBoHayaJbHbIe XUMUYECKUE TOHATHS

[Ipenmer xumuu. Ponb XUMUM B KM3HM 4eEJIOBEKAa. lela M BEHIECTBA.
@u3nyecKue CBOMCTBA BEIIECTB. ArperaTHoe cocTosiHue BemiectB. lloHsiThe o
METOJaX MO3HaHUs B XUMHUH. XUMHS B CUCTEME HayK. UHCTbIE BELIECTBA U CMECH.
CniocoOnI pa3zjeneHust cMeceil.

ATOMBI U MOJIEKYJIbI. XHUMHYECKUE 3JIeMEHThl. CHMBOJIBI XUMHUYECKUX
aeMeHTOB. [IpocThie U ClIOXKHBIE BellleCTBAa. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuyeckas (opmyrna. BaJeHTHOCTh aTOMOB XHMMHYECKHX 3JIEMEHTOB.
3akOoH TMOCTOSHCTBAa cocTaBa BemlecTB. OTHocuTElIbHAss aTOMHas Macca.
OTHOcuUTeNbHAsT MOJIEKYJIsIpHAs Macca. MaccoBasi J0JiE XUMHUYECKOTO JIEMEHTa B
COCIMHEHUHU.

Pu3NYEeCKUEe U XUMHUUYECKHUE SIBJICHUS. XUMHUUYECKasl peaklus U €€ MpU3HaKH.
3aKOH COXpaHEHHsS MacChl BEIIECTB. XMMHUUYecKHe ypaBHeHusa. Knaccudukanus
XUMHUYECKUX PEaAKINi (COeAMHEHUS, PAa3JIOKEHUS, 3aMEIIIeHUs, 0OOMEHA).

XUMHUYECKUM OKCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOW TNOCYAOM, C
mpaBuiIamMu paboThl B JIaOpaTopuu W NpuéMamu OOpaiieHusi ¢ J1abopaTopHbIM
o0OpyZOBaHUEM; H3y4YCHHE U ONUCaHWE (PU3UYECKHX CBOMCTB 0Opa3IoB
HEOPTaHUYECKUX BEIECTB; HaOMofeHue (u3nueckux (IJIaBICHHE BOCKA, TasHUE
JbJa, pacCTUpaHuE caxapa B CTYIKe, KUTICHHE U KOHJEHCAIIUS BOJbI) U XUMHUECKUX
(ropenue cBeud, NPOKAJIMBAHME MEIHOW MPOBOJIOKH, B3aUMOJICUCTBHE MeJa C
KHUCJIOTO) SIBJICHUM, HAOIIOJIEHNE U ONMCAHKUE MTPU3HAKOB MPOTEKAHUS XUMHUYECKUX
peakiuit (pasfokeHue caxapa, B3aUMOJICUCTBHUE CEPHOM KHUCIOTHI C XJIOPUJIOM
Oapusi, paznoxenue ruapokcuna meau(ll) mpu HarpeBaHuuW, B3aUMOJCHCTBHE
xKenesa ¢ pactBopoMm coiu Menu(ll)); nzyuenue crnocoboB pazaeneHust cMecen (C
MTOMOIIBIO MarHuTa, bunsTpOBaHUE, BHITIAPUBAHUE, TUCTUIUIALINS,
xpoMarorpadusi), TpPOBEIECHWE OYUCTKH TOBAPEHHOW COJIM; HAONIOJCHHE U
OMMCaHUE Pe3yIbTATOB MPOBEACHUS ONbITA, WILTFOCTPUPYIOIIETO 3aKOH COXPaHEHUS
MaccChbl; CO3/IaHUE MOJIeNIeld MOJIEKY (IIapOCTEPIKHEBBIX).

BaxHeliue npeacTraBuTeId HEOPraHM4YeCKUX BellecTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciopos — 3eMeHT U IpocToe
BemecTBO. HaxoxaeHnue kuciopoaa B MNpupojae, (Ppu3nueckue U XUMHUYECKHE
cBoiictBa (peakumu TopeHus). Oxcuzapl. [lpumenenuwe kucnopoma. CrocoOsI
MOJIYYCHHUSI KHUCIOpoja B JabopaTopud W MPOMBINIIEHHOCTH. KpyroBopoT
KHCIIopoa B mpupoae. O30H — autoTporHast MOAU(PUKAIINAS KUCIOPOIa.

TennoBoit 3p(PexT XuMUUYECKOW peakuu, TEPMOXUMHUYECKHE YpaBHEHMS,
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9K30- 1 OHAOTCPMHUUYCCKHUEC PCAKIIUU. Tonnauso: yYIrojb U MCTaH. 3aI‘p513H€HI/I€

BO3]lyXa, yCUJIEHHUE MapHUKOBOTO 3 (dexTa, pa3pylieHre 030HOBOTO CIIOS.

Bonopon — anemeHT u mpocrtoe BemiecTBO. Haxoxknenue Boaopona B
npupoae, GU3MYECKUEe MW XUMHUYECKHE CBOWCTBA, TPUMEHEHHE, CIIOCOOBI
nonyyeHus. Kucnotsl u conu.

KomnuectBo BemectBa. Monbs. MonsipHass macca. 3akoH ABorafipo.
MounsipHbIii 00bEM Ta30B. Pacu€Thl MO XUMUYECKUM YPABHCHHSIM.

dusnueckne CcBoWCcTBAa BOAbl. Boma kak pactBoputenb. PacTBOpEIL
HacpllieHHbIe U HEHACHIIIEHHBIE pacTBOPLI. Pacmeopumocmob eewyecme 6 goode.l
MaccoBast 10J1 BEIIECTBA B pacTBOpe. XMMHUECKHUE CBOMCTBA BOAbl. OCHOBaHUS.
Ponp pacTtBOpoB B Npupoze U B )KU3HH 4YesioBeka. KpyroBopot BoAbI B MPUPOJE.
3arps3HeHne NpUPOAHBIX BoJI. OXpaHa U OYUCTKA MPUPOIHBIX BOJ.

Knaccudukanusa neopranndeckux coenunennit. Oxcuasl. Kiaccudukarms
OKCUJIOB:  cojieoOpa3yroiiue  (OCHOBHBIE, KHUCIOTHBIE, amM{OTEpHbIE) U
HecolsieoOpasyromue. HomeHknaTypa okcuaoB (MEXIyHapOaHasi U TPUBHAIIbHAS).
DU3NYECKNE U XUMUYECKUE CBOMCTBA OKCHIOB. [lomydeHne okCuaos.

OcHoBanus. Knaccudukarnuss ocHOBaHUM: MIENOYM W HEPACTBOPUMBIE
ocHoBaHUsA. HoMeHkIaTypa OCHOBaHMH (MEXIyHapodHass MW TpPUBHUAJbHAs).
OuU3NYECKNE U XUMUYECKUE CBOMCTBA OCHOBAaHUH. [lomydueHrne 0OCHOBaHMI.

Kucnorsr. Knaccuduxanus KHCJIOT. Homenknatypa KHCJIOT
(MexyHapoHasi U TpuBHaIbHAs ). PU3HUECKUE U XUMUYECKHE CBOMCTBA KUCJIOT.
Psan aktusHocTn MetaiuioB H. H. bekerona. [lonyduenue Kucior.

Comun. Homenkmatypa conedt  (MEXKIyHapoAHas W TpPUBHUAJIbHAA).
du3nyecKrne U XUMUYECKUE CBOMCTBa coliell. [lonyuenue coneit.

['eHeTnyeckas CBsI3b MEXK]y KJIaCCaMHU HEOPTAaHUYECKUX COCTUHECHUMN.

XUMUYECKUN DKCIIEPUMEHT: Kadye€CTBEHHOE OIPEIEICHUE COAEPKaHUs
KUCJIOpOJa B BO3AYyXe; IOJy4YeHHE, COOMpaHHe, paclo3HaBaHUE U U3YyUYCHHUE
CBOMCTB KHCJIOpO/a; HAOJIOJCHUE B3aUMOJICUCTBUS BEILECTB C KHUCIOPOJIOM H
YCJIOBUSI BO3HUKHOBEHHMSI M TIPEKpalleHuss ropeHus (moxapa); 03HaKOMJICHUE C
oOpa3liaMd OKCHJIOB M OIIMCAaHME WX CBOWMCTB; IIOJydeHHE, CoOHMpaHWe,
pacro3HaBaHME W HW3Y4YEHUE CBOWCTB BOJopoAa (TOpPEeHHE); B3aUMOJICUCTBHE
Bojiopoaa ¢ okcujpoM meau(Il) (BO3MOXXKHO HMCIOIB30BAHUE BHUACOMATEPUATIOB);
HaOMoIeHNEe  O0pas3IoB  BEMIECTB  KOJIMYECTBOM |  MOJIb; HUCCJEIOBAaHHE
OCOOCHHOCTEM  pacTBOPEHUS BEIIECTB C  Pa3IMYHON  PACTBOPUMOCTHIO;
IPUTOTOBJICHUE PACTBOPOB C OMNPEAECIEHHOW MACCOBOW JOJIEW PaCcTBOPEHHOTO
BCILIECTBA; B3aMMOJICHCTBUE BOALI C MeETAUIaMH (HaTpUEM U  KaJbIIHEM)
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPUATIOB); OMpPEACICHUE PACTBOPOB KUCIOT
U IIeJ0YeH ¢ MOMOIIBI0 WHIUKATOPOB; UCCIIEA0OBaHUE 00pa3l0B HEOPTraHUYECKUX
BEILIECTB PA3JIMYHBIX KJIACCOB; HAOJIOJICHHE U3MEHEHHUS OKPAaCKH WHIUKATOPOB B
pacTBopax KHUCJIOT W Iesnouel; uzydeHue B3zaumonaecTBus okcupa meau(ll) c
pacTBOPOM CEPHOM KHCJOTBI, KMCJIOT C METa/ulaMU, PEaKUUi HEeUTpaau3aluu;
MOJy4Y€HNE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHUE OJHOTO METAJUIA IPYTUM U3
pacTBOpa COJM; PEIICHUE KCHEPUMEHTAIBHBIX 3aJa4d no TeMe «BaxHeunmue

1 KprI/IBOM 0003HaYEH y‘{e6HLII>‘I Marepuall, KOTOpLIﬁ n3y4acTCs, HO HEC BBIHOCUTCA Ha IMPOMEKYTOUYHYHO U UTOIOBYHOATTECTALlHIO.
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KJIACChl HEOPTAHUYECKUX COEIUHEHUI.

IHepuoanueckuii 3aKOH U Iepuoanueckasi cucreMa
xumuuyeckux 3jaemenToB JI. HWN. MenaeneeBa. CrpoeHne aToOMOB.
XumMudeckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIEC PeaKIu

[lepBble MOMBITKK KiIacCU(pUKAIIMM XUMHUYECKUX 3JIeMEHTOB. [loHsTHe 0O
rpynmnax CXOJHBIX 3JEMEHTOB (IIEJOYHBIE U IIETOYHO3EMENIbHbIE METaLIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOphIe 00pa3ytoT aM(OTEpPHBIE OKCHIbI
U TUAPOKCHUJBI.

[lepuognueckuil 3akoH. [lepuoguyeckas cucreMa XUMUYECKHX 3JIEMEHTOB
H. W. Mengeneea. Koporkonepuognas #  ATUHHONEpPHOAHAS  (HOPMEI
[Tepunonnueckoit cucreMbl xumudeckux 3emeHToB . M. Menaeneesa. [lepuonasl
u rpynnbl. PU3NYECKHA CMBICT MOPSAKOBOIO HOMEpPA, HOMEPOB NEPHONA U
TPYIIIBI DJIEMEHTA.

Crpoenne aromoB. CocraB artoMHbIX saep. W30Tombl.  DIEKTPOHBI.
CtpoeHHe AJIEKTPOHHBIX O00JI0YEK AaTOMOB MEpBbIX 20 XMMHYECKHX 3JIEMEHTOB
[lepnommueckon cucremnl J[. M. MenneneeBa. XapakTepuCTHKa XUMHUYECKOTO
AJIEMEHTA 110 ero nosoxeHuro B [lepuoanueckoit cucreme /1. . Menzaeneena.

3aKOHOMEPHOCTH M3MEHEHHUsl paanyca aTOMOB XHWMHYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO TPYIAM U NEpUoaaM. 3HAYEHUE
Ileproguyeckoro 3akoHa v Ilepuoandeckon CUCTEMBbl XUMUYECKUX IJIEMEHTOB JUIS
pa3BuTusa Hayku U npaktuku. [[. 1. MeneneeB — yu€HbIN U TpakIaHUH.

Xumuueckas cBa3b. KoBaneHTHass (MOJSIpHAsT UM HEMOJSpPHAs) CBS3b.
DJIEKTPOOTPULIATEIILHOCTh XUMHUYECKUX 3JIEMEHTOB. MIOHHAs CBA3b.

Crenenp okucneHus.  OKUCIUTEIBbHO-BOCCTAHOBUTENBHBIE  PEAKLIHH.
[Iponiecchbl OKMCIEHN U BOCCTaHOBJIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIIN.

XHUMHUYECKUI DSKCIEPUMEHT: HM3y4YeHHE OO0pa3loB BEIIECTB METAUIOB U
HEMETAJUIOB; B3aWMOJCUCTBUE THAPOKCHAA LMHKA C pPAacTBOpaMU KHCIOT U
HIEJ0YEH; TMPOBENCHUE OMNBITOB, WIUIIOCTPUPYIOIIUX IPUMEPBI OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKIUHN (TOPEHHE, PEAKIINH PA3JI0KEHUS, COSAMHEHMS).

MexnpeaMeTHbIe CBSA3H

Peannsanuss MeXIpeaIMETHBIX CBS3€M IPU HW3YyYEHUM XUMHHM B § Kiacce
OCYUIECTBJISIETCS. 4Y€pe3 HCIOIb30BaHUE KAaK OOUIMX €CTECTBEHHO-HAYYHbIX
MOHSATUM, TaK U TOHATHUH, SBJISIFOIIUXCA CUCTEMHBIMU JIJIs1 OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O I[IUKJIA.

OO1ue ecTecTBEeHHO-HAayUHbIE MOHATHUS: HAYYHBIA (aKT, TUIIOTE3a, TEOPHUs,
3aKOH, aHaJM3, CHHTE3, KiIaccu(uKamus, IepUOIUIHOCTh, HAOIOJICHUE,
DKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

@dusuka: Marepus, aTroM, OJEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIH],
M30TOIIbI, PAAUOAKTUBHOCTD, MOJIEKYJA, JJIEKTPUUYECKUM 3apsl, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHME BEIECTBa, ra3, (U3NYECKUE BETUUYHMHBI, €IUHHIIBI
WU3MEPEHUS, KOCMOC, ITAHETHI, 3BE3bI, COonHIIE.

buonorus: dorocuntes, npixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapochepa, MHUHEpaIbl, TOPHBIE MOPOIBI,
MOJIE3HBIE NCKOMAEMBIE, TOILIMBO, BOJIHBIE PECYPCHI.



9 KJIACC

BemrecTBo M XUMHMYeECKasi peaKkus

Ilepuonnuecknii 3akoH. Ilepuonnueckas cucrtemMa XMMHYECKHX 3JIEMEHTOB
. 1. Menneneesa. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHHMM CBOWCTB
XUMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KATUs, KANbIHUI U UX COEAUHEHUI
B COOTBETCTBMM C IIOJIOKEHHEM JJIEMEHTOB B Ilepmommyeckoin cucreme u
CTPOCHHUEM UX ATOMOB.

CrpoeHue BemiecTBa: BUIbl XUMHUYECKOW CBS3U. THUIBI KPUCTAIUITMYECKUX
PEmETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMHYECKOU CBA3U.

Knaccudukanus 151 HOMEHKJIaTypa HEOPTaHUYECKHUX BEILIECTB
(MeXIyHapoHas U TpUBHaAJbHAs). XUMUYECKHE CBOMCTBA BEIIECTB, OTHOCAIUXCS
K pa3JIMYHbIM KJIACCAM HEOPraHWYECKUX COCAMHEHWUM, T€HETHYecKass CBS3b
HEOPraHUYECKUX BEILECTB.

Knaccudpukanus XMMUYECKUX pEaKIUM IO pa3inyHbIM MpU3HaKaMm (10
YHCIy U COCTaBy yYacCTBYIOIIMX B PEAKIMU BEILECTB, 10 TEIIOBOMY 3 (EKTY, 10
U3MEHEHUIO CTETEHEN OKMCIEHHUS XUMHUYECKHX 3JIEMEHTOB, 10 0OpaTUMOCTH, IO
YYACTHIO KaTaau3aropa). DK30- U SHJOTEPMUUYECKUE PEAKLUU, TEPMOXUMUYECKUE
YPaBHEHHS.

[TonsiTue o ckopoctn xumuueckol peakuuu. [loHarne 006 OOpaTHUMBIX U
HEOOpaTUMBIX XMMHUYECKUX peakuusx. [IoHATHEe 0 rOMOre€HHBIX M T'€TePOre€HHBIX
peakuusax. [lowamue o xumuueckom pasnogecuu. DPaxmopul, GaUAIOWUE HA
CKOPOCMb XUMUYECKOU Peakyuu U NOJOHCEHUE XUMULECKO2O PABHOBECUS.

OKHUCINTENbHO-BOCCTAHOBUTEIbHBIE — PEaKUUH, 3JEKTPOHHBIM  OanaHc
OKHUCJIUTEIIbHO-BOCCTAHOBUTENIBHOW  pEaKLuu. CocraBneHue  ypaBHEHUI
OKHUCJIMTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIM €  HCIOJIb30BAHHEM  METOJA
AIIEKTPOHHOTO OaaHca.

Teopus AJIEKTPOJIUTUYECKON JIUCCOLAALIHH. DJIEKTPOTUTHI 51
HEANEeKTPOauThl. KaTuoHbl, aHMOHBI. MeXaHW3M JIUCCOLMALMU BEIIECTB C
pa3IMYHBIMM BUAAMH XMUMHUYECKOW cBs3H. CreneHp aucconuauuu. CHIIBHBIE U
ci1a0bIe 3JIEKTPOJIHTHI.

Peakiuu woHHOro oOMeHa. YcCIoBUS NPOTEKaHUS pPEaKUUid HOHHOTO
oOMeHa, MOJIHbIE U COKpalIEHHbIE HOHHBIE YpaBHEHUS peakinil. CBOMCTBA KUCIOT,
OCHOBAaHMM M CcOJied B CBETE NPEJICTaBICHUNA 00  DIEKTPOIUTUYECKOU
nucconuainu. KauecTBeHHbIe peaklii Ha UOHBL. [lonsamue o 2udpoause coJeli.

XUMUYECKUN SKCIEPUMEHT: O3HAKOMJIEHHE C MOJEISIMHU KPUCTAJUINYECKUX
peIéTOK HEOPraHMYEeCKHX BEIIECTB — METAUIOB W HEMETaUIoB (rpadura u
anMmasa), CIOXHBIX BEIIECTB (XJIOpUIA HATpHUA); HCCIEIOBAHUE 3aBUCHUMOCTH
CKOPOCTH XHMHYECKOM peaklMh OT BO3JACHCTBUS pPa3IMUYHBIX (DAKTOPOB;
MCCIICIOBAHNE DIIEKTPOIPOBOJHOCTH PACTBOPOB BELIECTB, MpoLecca AUCCOLUALINN
KHCJIOT, IIeJo4ed M cojed (BO3MOXHO MCIOJb30BAHUE BUIAECOMATEPUAIIOB);
IIPOBEJICHHUE OIBITOB, HIUTIOCTPUPYIOIIUX NIPU3HAKH POTEKAHUS PEAKIIUIl HOHHOTO
oOMeHa (0Opa3oBaHME OCajKa, BBIICIICHHWE ra3a, oOpa30BaHWE BOJIbI); OIBITOB,
WUTIOCTPUPYIOIIUX HPUMEPBI OKUCIMTEIBbHO-BOCCTAHOBUTENIBHBIX PEAKIUI



(ropeHue, peakiMi pasyioKeHHs, COCIMHEHHU); PACIIO3HABAHUE HEOPTaHUYECKHUX
BEIIECTB C TOMOUIBI0O KAYECTBEHHBIX pEAaKIUHA Ha HOHBI;  PEIICHHE
AKCIIEPUMEHTAJIbHBIX 33]1a4.

HeMmetanibl 1 MX coelMHEHUSA

OO6miast xapakTepucTuka TrajnoreHoB. (OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHne U (PU3HUecKue CBOMCTBA MPOCTHIX
BEIIECTB — TaJIOr€HOB. XHMHUYECKME CBOMCTBAa Ha IpUMEpe  XJIopa
(B3aMMOJEHCTBHE C METaUIaMH, HEMETalllaMH, WIeJo4amMu). XJIOPOBOAOPO/I.
ConstHast KMCIIOTa, XMMUYECKHE CBOMCTBA, MOJIy4eHHE, NMpUMeHeHue. [leficTBue
XJIOpa ¥ XJOPOBOJOPOJA HA OPraHu3M 4YeJoBeKa. BakHelmume XJIOpUIbl U HX
HAXOXKJEHUE B IPUPOJIE.

Oobmas xapakrepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEPHBIE CTENIEHU OKUCIICHUSI.

CrpoeHue 1 pu3ndeckue CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJA U CEPHI.
AmnoTpornHble MOAU(PUKAIIMK KUCIOPOAa U cepbl. XMMUYECKHUE CBOMCTBA CEPHI.
CepoBoaopoJ, cTpoeHue, (pu3nueckKue 1 XMMHUYECKre cBoicTBa. OKCHIbI CEphl Kak
MPEACTaBUTEIN KUCIOTHBIX OKCUJoB. CepHas KucioTa, (QuU3NYecKue W
XUMHUYECKHMEe CBoWcTBa (0oOlIMe Kak TMpEeACTAaBUTENsl Kjacca KHUCJIOT |
cnenupuyeckre). XMMUYECKHE PEaKIMM, JeKallue B OCHOBE MPOMBIIUIEHHOIO
cnocoba mnosydeHust cepHoil Kuciotbl. llpumenenue. Coid cepHOM KHUCIOTHI,
KAueCTBEHHAsI peakuus Ha cyib(par-uoH. HaxoxaeHue cepbl U €€ COeIMHEHUI B
npupoge. XUMHUYECKOE 3arpsi3HEHHE OKPYKAIOIIEH CPelbl COSAUHEHUSMH CEpbl
(KUCIIOTHBIE JTOXKIW, 3arpsi3HEHHE BO3JyXa U BOJOEMOB), CIOCOOBI €ro
IIPEIOTBPALLCHUS.

OO6mast xapakTepuctuka 3neMeHToB VA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHBIE CTENIEHU OKHCIICHUSI.

A30T, pacrpocTpaHeHUe B MPUPOJE, PU3NYECKUE U XUMUYECKUE CBOMCTBA.
KpyroBoport a3orta B npuposie. AMMHAK, €ro (pu3ndeckue 1 XUMUIECKUe CBOWCTBA,
nosiyueHue W mnpumeHenne. Conu aMMOHUA, MX (PU3NUYECKHE W XHUMUYECKHE
CBOMCTBa, NnpuMeHeHue. KadecTBeHHass peakuusi Ha HOHbI aMMOHHMS. A30THas
KHCJIOTa, €€ ToJlydyeHue, (pu3nueckue W XUMUUYECKHUE CBOMCTBa (00IIME Kak
MpEeACTaBUTENs Kiacca KUCIOT U crnenuduyeckue). Mcnonb3oBaHUEe HUTPATOB U
coJieil aMMOHHS B KaUeCTBE MUHEPAJIbHBIX yI0OpeHH. XMMHUYECKOEe 3arpsi3HEHHE
OKpYXarolel cpelbl COCAMHEHUSIMU a30Ta (KHUCIOTHBIE JOXKAU, 3arpsi3HEHHE
BO3]1yXa, TOYBBI U BOAOEMOB).

®docdop, amwtoTponHeie Moaudukaruu  pocdopa, uzMUeckue U
xumudeckue cBoiictBa. Oxcun docdopa(V) u pochopnas kucnora, pusudeckue u
XUMHUYECKHE CBOMCTBaA, noiydeHue. lcmomp3oBanue ¢ocdatoB B KayecTBe
MUHEPATbHBIX YI0OpEHUH.

OO6mast xapakrepuctuka 371eMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHBIE CTENIEHU OKUCIICHUSI.

Yrnepoa, amioTporHble MOIU(HUKAIMK, PACTPOCTPAHEHHE B MPHUPOJIE,
buzndeckue W XUMHYECKHE CBoOWcTBa. AgncopOnus. Kpyrosopor yriepoma B
npupoze. OKCUIbl yriieponaa, ux pu3nyeckrue U XMMUYeCKue CBOMCTBA, JEHCTBUE
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Ha JKMBBIE OPraHU3MbI, MOJYYEHUE U MPUMEHEHHE. DKOJIOTMYECKHE MpoOIeMbl,
CBs3aHHBIE C okcuaoM yriaepoaa(IV); rumore3a r1100aNbHOIO MOTEIUICHUS
KJIMMaTa; MapHUKOBBIA d(DQeKkT. YTompHas KUCIoTa U €€ conu, nx (pu3udeckue u
XMMHUYECKUE CBOWICTBA, MOJydYeHUE U NpuMmeHeHue. KauecTBeHHas peakius Ha
kapOoHatnoHbl.  Mcrnosnb3oBaHue  kKapOoOHaTOB B OBITY,  MEAMIIMHE,
MPOMBIILJICHHOCTH U CEITbCKOM XO3SIUCTBE.

[lepBoHauanbHble MOHSATHS 00  OpPraHMYECKMX  BEIIECTBaX  Kak
O COCIMHEHMSIX yriepoja (MeTaH, 3TaH, ATWJIEH, aleTUJIeH, TaHOJ, TIUIEPHH,
yKCyCHasi Kuciota). Mx cocmas u xumuyeckoe cmpoenue. Ilonstue o
OMOJIOTMYECKU BAXKHBIX BEILIECTBAX: JKHMpaX, Oelkax, yrieBojax — M UX POJU B
KU3HHU 4YeloBeKka. MamepuanbHoe eOUHCMB0 OpP2AHUYECKUX U HeOp2aHUyecKux
coeouHeHull.

KpemHuuii, ero ¢usnueckre W XHMHUYECKHE CBOWCTBA, IOJYYEHHE U
npuMenenue. CoeauHeHUs KpeMmHUsi B mpupoje. OOimiue mnpeAcTaBieHUs 00
okcusie kpeMHusi(IV) u kpemHueBoil kuciote. CUIMKATBI, UX HMCIOJIb30BAHHUE B
ObITYy, MEIMLIMHE, TPOMBIIUIEHHOCTH. Baowcnetiuiue cmpoumenvbHvle MAmepuabl:
Kepamuka, cmekio, yemenm, OemoH, dxicenezodemon. I[Ipobremvl 6e3onacrozo
UCNONIL30BAHUST CHPOUMENbHBIX MAMEPUATO8 8 NOBCEOHEBHOU HCUSHUL.

XUMUYECKHUI SKCIIEPUMEHT: U3yUeHHE 00pa3lloB HEOPTAaHUYECKUX BEILECTB,
CBOMCTB COJISIHOM KHCJIOTBI; IPOBEACHUE KAaUE€CTBEHHBIX PEAKIUN Ha XJIOPUAHOHBI
U HaOJIOJIEHUE MPU3HAKOB MX MPOTEKAHUS; OIBIThI, OTpaxkaroume (puandeckue u
XUMHUYECKHUE CBOMCTBA TAJIOTEHOB U WX COCIUWHEHUN (BO3MOKHO HCIIOJIb30BaHUE
BHUJICOMATEPUAJIOB); O3HAKOMJICHHE C oOpa3laMu XJOpHUJIOB (TajJOTeHHUJIOB);
O3HAKOMJIEHWE C oOpa3uamMu cepsl M €€  COeAMHEHUSIMU  (BO3MOXKHO
WCIIOJIb30BaHUE BUIEOMATEpUAIOB); HAOIIOJEHHE TIpolliecca O0yriMBaHus caxapa
MOJ, JECWCTBUEM KOHUECHTPUPOBAHHOW CEPHOM KHUCIIOTHI; W3YYEHUE XHUMHUYECKUX
CBOMCTB pa30aBJIE€HHON CEPHOI KUCIIOTHI, MPOBEAECHNE KAYECTBEHHOM PEeakluu Ha
cyab(dar-uoH W HaOMIOJEHHE TMpU3HaKa e€ MPOTEKaHUsA, O3HAKOMIJICHHE C
¢du3nueckuMu CBOMCTBaMHM a3oTa, (ocdopa u uxX coeguHeHUM (BO3MONKHO
WCIIOJIb30BAaHUE  BUJIEOMATEPHANIOB), oOOpa3llaMu a30THBIX H  (POCHOPHBIX
ynoOpeHuil; moiyueHue, coOupaHue, pacrlo3HaBaHUE U M3YUYCHHE CBOWCTB
aMMUaKa; IpoBe/ICHNE Ka4eCTBEHHBIX PEakiMii Ha MOH aMMOHUS U (ochaTroH U
M3yYEHHE TMPU3HAKOB WX TMPOTEKaHUs, B3aMMOJCHCTBUE KOHIICHTPHUPOBAHHOM
a30THOM KHCIIOTBI € MeIbl0 (BO3MOKHO HCIIOJIB30BAaHUE BUJIEOMATEPHUAIIOB);
U3YYCHUE MOJIeNIeH KPUCTALTMYECKUX PemETOK anmasza, rpadura, QyiepeHa;
O3HAKOMJIEHUE C  TMPOIECCOM  aacopOUMU  PACTBOPEHHBIX BEIIIECTB
aKTUBUPOBAHHBIM YTJEM W YCTPOMCTBOM MPOTUBOrasa; MOJydYeHHE, cOOMpaHue,
pacro3HaBaHME€ M  M3yYE€HHE CBOWCTB  YIVIGKMCIIOIO Trasa; MpOBEICHUE
KaueCTBEHHBIX PEAKIIMA Ha KapOOHAT- W CHJIMKAT- MOHBI U U3YYEHUE MPU3HAKOB
WX TPOTEKaHUS; O3HAKOMJICHHE C TMPOAYKIHMEH CUJIMKATHOW MPOMBIILICHHOCTH;
pellleHne SKCIEePUMEHTANIBHBIX 3a7ad Mo Teme «BakHeliue HeMeTaibl U UX
COEJIMHEHUSD.
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10 kaacc

MeTtajuibl 4 X COCAUHEHUS

OOmasi XapakTepucTUKa XHMHYECKUX DJIEMEHTOB — METaUIOB  Ha
OCHOBaHWHU UX MOJIOXKEHHs B [leproanyeckoil cucteMe XUMHUYECKUX DJIEMEHTOB
J. . MengaeneeBa u ctpoeHusi aromoB. CTpoeHue MeTaioB. Meramindyeckas
CBSI3b M METAJUIMYECKash KPUCTAJUIMYECKAsl PEHIETKA. DIEKTPOXUMUUECKUU P
HaNpsOKEHUN MeTayioB. OU3NYECKUE U XUMUYECKHEe CBOWCTBAa MeTaisioB. O0riue
CIIOCOOBI TIOTYYeHUS METauioB. [loHATHE O KOpPpO3UHM METauIOB, OCHOBHBIC
crocoObl 3amuThl WX OT Kopposuu. CraBel (CTaib, YyTyH, TIOPATIOMUHHM,
OpoH32a) U WX IPUMEHEHHUE B OBITY ¥ TIPOMBIIIICHHOCTH.

[Ilenounsie MeTaIUIBL: MOJIOXKEHUE B lleproanyueckor cUCTEME XUMHUYECKHUX
anemeHToB . 1. MenaeneeBa; CTpoeHHE MX aTOMOB; HaxXOXICHUE B IPUPOIE.
duzryeckre U XMMUYECKHUE CBOMCTBA (Ha mpumepe Hatpus U Kaius). OKCUabl u
TUAPOKCUABl HAaTpusi W Kanus. [IpuMeHeHue WIEIOYHbIX METaUIOB M UX
COCIUHECHUM.

[IlenouyHo3eMenpHbIE  METAJUIBI MarHui W KajJdbUMH:  IOJIOKEHUE
B Ilepuonnueckon cucreme xumuueckux sineMeHToB 1. . Menneneesa; crpoeHue
VX aTOMOB; HaXOX/JICHHUE B pupojie. Du3ndeckrue 1 XMMUYECKUE CBOMCTBA MAarHus
U Kanblusa. Baxueiive coelUuHEHUs Kaibluad (OKCUZ, TUAPOKCHI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUSI.

AmomuHHN: TookeHne B llepuonnueckon  CUCTEME  XMMHMYECKHX
sanemeHnToB JI. M. MeHneneeBa; CTpOCHME aToMa; HAXOXKIACHHUE B MPUPOJE.
dusnyecKkue U XUMUYECKHE CBOMCTBA amlfOMUHUS. AMDOTEpHBIE CBOIMCTBA OKCH/IA
Y TUAPOKCHUA ATFOMUHUSL.

Kenezo: nmonoxenue B lleprpoanyeckon CUCTEME XUMHUYECKUX 3JIEMEHTOB
J. U. MenneneeBa; CTpoeHHE aToMa; HaxoxkAeHue B mnpuponae. dusznyeckue u
XUMHUUYECKHE CBOMCTBa jkene3a. OKCuabl, TUAPOKCUAbl u coiu xenesa(ll) wu
xenesa(lll), ux cocra, CBOCTBA U MOITYUYEHHE.

XUMHYECKUI OSKCIEPUMEHT: O3HAKOMJIEHHE C 00pas3llaMH METAJJIOB U
CIUTABOB, WX (DU3UYECKUMU CBONCTBAMHU; H3YYCHHE PE3YJIbTATOB KOPPO3UU
METAJJIOB  (BO3MOXKHO  HCHOJIb30BAaHWE  BHUJEOMATEPUATIOB), OCOOCHHOCTEH
B3aMMOJICHCTBUSI OKCUJA KaJbIMsd U HATPUSI C BOJOW (BO3MOXHO HCIIOJb30BAaHUE
BHUJICOMATEPUAIIOB); MCCJICOBAaHUE CBOMCTB KECTKOM BOBI, Mpoliecca TOPEHUs
JKeJe3a B KUCIopojie (BO3MOXHO MCIOJIb30BAaHWE BHUACOMATEPHUANIOB); MPU3HAKOB
MPOTEKAHUSI KAYeCTBEHHBIX pEaKIMii Ha HMOHBI (MarHus, KaJblMs, aJIOMUHMUI,
nuuka, xeneza(ll) u xeneza(lll), menu(Il)); HabmrogeHne u onurcaHue MPOIECCOB
OKpallMBaHUS IUIAMEHUM HWOHAMHM HATpus, Kaausg © KalblUs (BO3MOXKHO
WCIIOJIb30BAaHUE  BHUJACOMATEPUAJIOB);, HCCJEJIOBaHHE aM(OTEPHBIX  CBOWCTB
TUAPOKCUIA ATIOMUHUS M THUAPOKCUIA IMHKA; PEIICHHE HSKCHEPUMEHTAIbHbBIX
3a7a4 1o teMe «BaxxHenmme MeTauibl U UX COCAUHEHUSY.

XuMus U OKpPYKaWIIaa cpeaa

Hogble matepuainsl 1 TeXHOJIOTHH. BeliecTtBa u Mmarepualibl B OBCEAHEBHOU
KU3HU 4YeloBeKa. XUMHUS U 3J0pOBbe. be3omacHoe MCIONIb30BAHME BELIECTB U
XUMUYECKUX peakuuid B ObiTy. IlepBas momollb Mpyu XMMHUYECKHX OXKOTax
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U oTpaBiieHHUsIX. OCHOBBI 3KOJOTUYECKON TPaMOTHOCTU. XUMHUECKOE 3arpsi3HEHUE
OKpyXxarolei cpepl (mpeaenbHas aonyctumasi KoHueHntpamus semects — [1JIK).
Pounb XxuMuM B pelIeHNN IKOJIOTUYECKUX MPOOITIEM.

[TpuposHbIE UCTOYHUKH YTIEBOJOPOJIOB (Yroib, MPUPOIHBIA ra3, He(Th),
MPOYKTHI KX IEPEPAOOTKH, UX POJIb B OBITY U MPOMBIIIIICHHOCTH.

XUMHUYECKUI SKCIEPUMEHT: H3yuyeHHe oOpaslloB MaTepHayioB (CTEKJIO,
CIUTaBbl METAJIJIOB, MOJIMMEPHBIE MAaTEPHUAIIBI).

MexnpeaMeTHbIe CBSI3H

Peannsanuss MeXIpeaIMETHBIX CBS3€M IIPU HW3YyYEHUM XUMHHM B 9 Kiacce
OCYULIECTBJISIETCS. 4Y€pe3 HCIOIb30BaHHE KAaK OOLIMX €CTECTBEHHO-HAYYHbIX
MOHATUH, TaK W MOHATUH, SBISIOMIUXCS CUCTEMHBIMU TSI OTIACTBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO11ue ecTecCTBEHHO-HAay4YHbIE MOHATHS: HAy4YHbIH (pakT, TMIOTE3a, 3aKOH,
TEOpus, aHalu3, CHUHTE3, KiIaccuukanus, MNepUOJUYHOCTb, HaONIIO/ICHHUE,
HKCIEPUMEHT, MOJEIUPOBAHUE, HU3MEPEHHE, MOJEIb, SIBJICHUE, MapHUKOBBIMI
s peKT, TEXHOIOTHS, MaTCPHUAITHI.

®dusuka: marepus, aToM, DJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIU],
U30TOIbI, PagUOAaKTHUBHOCTh, MOJIEKYJA, SJCKTPUUECKHNA 3apsisi, MPOBOIHHKH,
MOJYNPOBOJHUKH, JUAJEKTPUKH, (POTODJIEMEHT, BEIIECTBO, TEI0, OOBEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, pacTBOP, PACTBOPUMOCTb, KPUCTAJUIMYECKAs
peméTka, CruiaBbl, (U3UUECKUE BEIMYMHBI, C€AMHUIIBI U3MEPEHUs, KOCMHUYECKOE
IPOCTPAHCTBO, IUIAHETHI, 3BE3/1bI, COJIHLIE.

buonorusi: gorocuHTes, AbixaHue, Oouochepa, 3KOCUCTEMA, MUHEPATIBLHBIE
yIoOpeHusi, MHUKpPODJIEMEHThl, MAaKpOdJIEMEHThl, MHTATEIbHbIC  BEILECTBA.
['eorpadusi: atmocdepa, ruapocdepa, MUHEpaybl, TOPHBIC MOPOJbI, IMOJE3HBIC
UCKOIIaeMble, TOIUIMBO, BOJIHBIE PECYPCHI.

IInanupyemble pe3yibTaTbl OCBOCHHA YUeOHOI0 mpeaMera « XHMHD» HA
YPOBHE OCHOBHOI'0 00111er0 00pa3oBaHust

W3ydyeHne XMMHUHM B OCHOBHOM IIKOJIE HAamNpaBlI€HO Ha JOCTUKEHHE
OOy4arolUMHUCS JIMYHOCTHBIX, METAlpeIMETHBIX M MPEIMETHBIX pe3yIbTaToOB
OCBOCHHMSI Y4EOHOTO MpeaMETA.

JInyHOCTHBIE pe3yJIbTaThI

JIM4HOCTHBIE pe3yJabTaThl OCBOCHHS MPOrpPaMMbl OCHOBHOTO OOLIETO
oOpa3oBaHMs JOCTUTAIOTCS B XOJ€ OOYy4YeHHs] XMMHHM B €JAMHCTBE Y4YEOHOU H
BOCIHUTATEIbHON AedaTenbHocTH OpraHu3alii B COOTBETCTBUU € TPAIUIIMOHHBIMU
POCCUHCKUMHU COIMOKYJIBTYPHBIMA W JyXOBHO-HPABCTBEHHBIMU IEHHOCTSIMH,
NPUHATHIMU B OOIIECTBE MpaBWJIaMH M HOPMaMH TOBEACHHUS U CIIOCOOCTBYIOT
IpoIeccaM CaMOTIO3HAHMS, CAMOPA3BUTHS U COLMATN3AINN 00YYaIOIIIXCS.

JIMYHOCTHBIE Pe3yNabTaThl OTPAKAIOT CPOPMUPOBAHHOCTH, B TOM HYHCIIE B
YJaCTH:

IMaTpuoTHYecKOro BOCIUTAHUS

1) UEHHOCTHOrO  OTHOIICHUS K  OTCYECTBEHHOMY  KYJIbTYPHOMY,
UCTOPUYECKOMY M HAYYHOMY HAClIe[MI0, TOHUMAaHHs 3HAYEHHs] XUMHUYECKOU
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HAyKW B KU3HU COBPEMEHHOTO OOIECTBA, CHOCOOHOCTH BIAJETh JOCTOBEPHOU
uHdopMmalmerr O TMepefoBbIX JOCTIKEHHMSIX M OTKPBITUAX MHPOBOM U
OTEYECTBEHHON XHMMUH, 3aUHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTPOMCTBE
MUpa U 00IIEeCTBa;

I'pakaaHCKOro BOCHIUTAHUA

2) TPEACTaBICHUS O COIMAJIBHBIX HOPMAaX M IMpaBHJIAX MEKIUYHOCTHBIX
OTHOUIIEHUH B KOJUIEKTUBE, KOMMYHHUKATUBHON KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  Yy4eOHO-HCCIEAOBATEIbCKOM, TBOPYECKOW M APYrMX  BHOAX
JESITEIbHOCTH; TOTOBHOCTH K Pa3HO-00pa3HOW COBMECTHOW MEATEIbHOCTH IPH
BBITIOJTHEHUU Y4YEOHBIX, IIO3HABATEIbHBIX 3aJlay, BBINOJHEHUH XUMHUYECKUX
HKCIEPUMEHTOB, CO3/IaHUU YUYEOHBIX MTPOEKTOB, CTPEMJICHHS K B3aUMOTIOHUMAHHUIO
M B3aUMOIIOMOIIM B TIpoLecce HTOW Yy4yeOHOM JEeATeNbHOCTH; TOTOBHOCTU
OLICHMBATh CBOE IMIOBEJIEHWE U TMOCTYNKH CBOMX TOBAapUIIEH C MO3ULUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIIEICTBUM MTOCTYIIKOB,;

I{eHHOCTH HAYYHOI'0 NTO3HAHUS

3) MHUPOBO33PEHUYECKHX TMPEICTABICHUNA O BEIIECTBE W XUMHYCCKOM
peaKuuu, COOTBETCTBYIOIIMX COBPEMEHHOMY VYpPOBHIO pa3BUTHSl HAyKU U
COCTABJISIIOIIMX OCHOBY JJisi MOHUMAaHHUSA CYUIHOCTH HAyYHOW KapTHUHBI MHpA;
NpEeACTaBICHU 00  OCHOBHBIX  3aKOHOMEPHOCTSX  Pa3BUTHS  MPUPOJIBI,
B3aMMOCBS35X YeJIOBEKa C MPHUPOJHOU CPElloil, O POJIM XUMHH B MO3HAHUU 3THX
3aKOHOMEPHOCTEH;

4) mo3HaBaTEIbHBIX MOTHBOB, HAIIPABJICHHBIX HA IMOJIYYCHHE HOBBIX 3HAHUN
110 XMMUU, HEOOXOIUMBIX JIJIs1 OOBSICHEHUSI HAOII0AaeMbIX POLECCOB U SIBICHMUIA;

5) mo3HaBaTeNbHOMW, MH(POPMALIMOHHON M YHUTATEIBCKOW KYJIbTYPBI, B TOM
YHCJIE HABBIKOB CaMOCTOSITEJIbHOW pabOThl ¢ YYEOHBIMU TEKCTaMH, CIIPABOYHOU
JUTEPATYPON, JOCTYIMHBIMU TEXHHUUYECKUMHU CpEJACTBaMU HMHGOPMAIIMOHHBIX
TEXHOJIOTHH;

6) uHTepeca K OOYyYEHHUIO U MO3HAHUIO, JTFO003HATEILHOCTH, TOTOBHOCTH M
CIIOCOOHOCTH K  caMOOOpa30BaHUIO, TPOEKTHOW W  HMCCIIEeN0BATEIbCKOU
NeSATeTbHOCTH, K OCO3HAHHOMY BBIOOPY HAMpaBIEHHOCTH M YPOBHS OOy4Y€HHUS B
JlabHEHIIeM;

@opMHUPOBaHUS KYJbTYPbI 3[10POBbSI

7) OCO3HaHUSI LEHHOCTH J>XHM3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOCMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pOBBIM 00pa3 KU3HHU, OCO3HAHUS MOCIEICTBUA U
HETPUATHUS BPEIHBIX MPUBBIYCK (YIOTPEOICHHS aJKOTOsA, HAPKOTHUKOB, KYPEHU),
HEOOXOJMMOCTH COOIOJICHUs] TpaBuUi OE30MaCHOCTU TMPU  OOpAIICHUH C
XUMUYECKMMH BEIIIECTBAMH B OBITY U PEATbHON KU3HH,

TpyaoBoro BocnuraHusi

8) uHTepeca K MPaKTUYECKOMY M3YYCHUIO MPodeccuil u TpyJaa pa3jindHOro
poJia, yBaKE€HUE K TPYIy U pe3yibTaTam TPYI0BOM JAESTEIHHOCTH, B TOM YUCJIE Ha
OCHOBE TPUMEHEHHUS MPEAMETHBIX 3HAHWW 10 XWMHH, OCO3HAaHHOTO BBHIOOpA
WHUBUTyAJIbHON TPACKTOPUHU MPOJOJIKEHHUSI 00pa30BaHus ¢ YIETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XUMUU, OOLIECTBEHHBIX HHTEPECOB U MOTPEOHOCTENH;
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yCIEeHON Npo(eCCUOHATIBHON NEATEIbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUM;
TOTOBHOCTB aJIalITUPOBATHCS B IPO(PECCUOHAIBHOM Cpee;

IKOJIOTHYECKOIr0 BOCIIMTAHUS

9) sKOJOrMYEcKU IeNecO00Pa3HOTO OTHOIICHHS K MPHUPOAE KaK UCTOYHUKY
JKU3HM Ha 3eMJle, OCHOBE €€ CyIIECTBOBAaHUS, IOHMMAaHUSA LIEHHOCTH 30POBOTO U
Oe3omacHOro o0pa3a JKU3HHM, OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY
¢uznyecKOMy M TICUXUYECKOMY 3J0POBbIO, OCO3HAHUS IIEHHOCTH COOJIOICHHUS
npaBui 0€30MACHOIO MOBEICHUS MTPU pabOTE C BEUIECTBAMU, a TAKKE B CUTYyalUsX,
YTPOXKAOIIMX 30POBBIO U JKU3HU JIIOJIEN;

10) crmocoOHOCTH MPUMEHATH 3HAHUS, MOTydaeMble MPH M3YyYCHUH XUMUH,
JUISl pELICHMs 3a7a4, CBSI3aHHBIX C OKPYXKAIOLIEW ITPUPOIHON CPENON, TOBBIIICHUS
YPOBHSI  JKOJIOTUYECKOW  KYJIbTYpPhl, OCO3HAaHUS TJIOOAIBHOIO  XapakTepa
HKOJIOTUYECKUX MTPOOJIEM U IyTeH UX peLIeHUs IOCPEICTBOM METO/I0B XUMHUU;

11) 9KOJIOTUYECKOTO MBIIUICHUS, YMEHHS pPYKOBOJCTBOBAaThCS UM B
[I03HABATEJIbHOM, KOMMYHUKATUBHOM U COLMAJIbHOM IIPAKTHUKE.

MeTtanpeaMeTHble pe3yJbTaThl

B cocraBe MeranpeaMETHBIX pE3yJIbTaTOB BBIACIAIOT 3HAYUMbIC JUIS
(GopMUpOBAaHHS MHUPOBO33pEHUS] OOIlEHAyYyHble TMOHATHUA (3aKOH, TEOpHs,
OPUHLIMI, TUnore3a, (akT, CUCTEMA, IMPOLECC, SKCIEPUMEHT U JIp.), KOTOpHIE
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YYEOHBIX IMPEAMETax M IO3BOJSAIOT Ha
OCHOBE 3HAaHUM U3 ATUX NPEeIAMETOB (HOPMHUPOBATH MPEACTABICHUE O LIETOCTHOU
HAy4YHOM KapTUHE MUPA, U YHUBEPCAJIbHbIE YUeOHbIe JEHCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATUBHBIE, DPETYJISTUBHBIE), KOTOpble OOecneynBaroT (HOpMUPOBAHUE
TOTOBHOCTH K CAaMOCTOSITEJIbHOMY IIJIAHUPOBAHUIO U OCYIIECTBICHUIO Y4€OHOM
NEeSATEITbHOCTH.

MeTtanpenMeTHbIE PE3ybTaThl OCBOEHUSI 00pa30BaTENbHON MPOrpaMMBbI 110
XUMUHU OTPAXKAIOT OBJIAJIEHUE YHUBEPCAIbHBIMU IMO3HABATEIbHBIMU JIEUCTBUSIMH, B
TOM YHCJIE:

ba30BbIMH JIOTHYECKUMU AeHCTBUAMHU

1) yMeHUEM HCIIOIB30BATh MPUEMBI JIOTHUECKOTO MBIIUICHHUS TPU OCBOCHUN
3HAHUW: PacKpbIBaTh CMBICI XUMHYECKHX MOHATHM (BBLACNATH UX XapaKTEpPHbIE
IIPU3HAKH, YCTAHABJIMBATh B3aHMOCBS3b C JIPYTMMH HOHSTHSAMH), HCIIOIb30BaTh
HOHSTUS JJI1 OOBSICHEHUS OTACNIbHBIX (PAKTOB U SBJICHUH; BHIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIACCU(PUKALMU XUMHUYECKUX BEIIECTB U XMMUYECKHX PEaKIUi;
yCTaHaBJIMBATh MPUYMHHO-CIEACTBEHHBIE CBS3M MEXAY OOBEKTAMU HW3YUYEHUS;
CTPOUTH JIOTUYECKUE PACCYKACHUS (MHAYKTUBHBIC, IETyKTUBHbIE, IO aHAJIOTHH);
JienaTh BBIBOJIbI M 3aKIIFOUEHHS;

2) yMCHHEM NpPUMEHSTh B TPOIECCE MO3HAHMS MOHATUS (IIPEIMETHBIC U
MeTaIpeIMETHbIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIIU, UCTIOIb3YEMbIE B XUMHUH,
npeoOpa3oBbIBATh HIMPOKO MPUMEHSEMbIE B XUMHUK MOJIEIbHBIE MPEACTABICHUS —
XUMHUYECKUHA 3HAK (CHMBOJ 3JIEMEHTa), XuUMUYeckas ¢opMmylia U ypaBHEHHE
XUMHUYECKON PEAKUUU — MPU PEUIEHUH YYEOHO-TIO3HABATENbHBIX 33Ja4; C YYETOM
TUX MOJIEIBHBIX INPEJCTABICHUI BBISBISATh M XAPAKTEPU30BATh CYIIECTBEHHbBIE
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MPU3HAKU U3YyYaeMbIX O0BEKTOB — XUMUYECKUX BEIIECTB U XMMHUYECKUX PEaKIUi;
BBISIBJIATH ~ OOLIME  3aKOHOMEPHOCTH, MPUUYMHHO-CICACTBEHHBIE CBSI3U W
MIPOTUBOPEYHS B M3y4ae€MbIX MPOIECCaX W SBJICHUSX; MPeajiaraTh KPUTCPUU IS
BBISIBJICHUS STUX 3aKOHOMEPHOCTEH W MPOTHBOPEUHI; CAMOCTOSTEILHO BHIOMPATH
croco0 perieHus y4eOHOH 3aaun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUS,
BbIOMpaTh HamboJliee MOAXOAAIIUMN C Y4ETOM CaMOCTOSTEIbHO BBIJIECJICHHBIX
KpUTEPHUEB);

Ba3oBbLIMH HccIe10BaATEIbLCKUMHU AeHCTBUSMHA

3) yMeHHEeM UCHOJb30BaTh IIOCTABICHHBIE BOMPOCHI B  KAueCTBE
WHCTPYMCHTA TIO3HAHUS, a TaKKe B KA4eCTBE OCHOBBI I (OPMHUPOBAHUS
TUTIOTE3BI 110 TPOBEPKE MPABIIILHOCTH BHICKA3bIBAEMBIX CYXKICHU;

4) npuoOpeTeHre OIbITA MO IJIAHWPOBAHUIO, OPTaHU3AlMU U MPOBEICHHIO
YUEHUYECKUX OJKCIEPUMEHTOB: yMEHHE HaOJIoJaThb 3a XOIOM IIpolecca,
CaMOCTOATENLHO MPOTHO3UPOBATH €0 Pe3yJibTar, POpMyIHpPOBaTH 0000IIEHUS U
BBIBOJIBI IO Pe3yJibTaTaM MPOBEAEHHOIO OIbITA, UCCIIEOBAHUS, COCTABIATh OTUET
O MPOJIEJIaHHOM paboTe;

Pa6oroii ¢ unpopmanuei

5) ymeHreM BBIOMpPATh, aHATM3UPOBATh U HHTEPIIPETUPOBATH HH(OPMAIIHIO
pPa3TUYHBIX BUIOB U (OPM MPEICTABICHUS, MOJIYyIaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(Hay4dHO-TIOMyJIsIpHAs. ~ JIUTEpaTypa XHUMHUYECKOTO COACpXKaHHs, CIpPaBOYHBIC
nmocoOus, pecypcel WHTepHETa); KPUTHYECKH OIICHWBATh MPOTHBOPCUYHUBYIO H
HEJ0OCTOBEPHYIO UH(OPMAIIHIO;

6) yMeHHMEM NTPHMEHSATH pa3IMYHbIE METOJIbI W 3alpoChl MPH TOUCKE |
orObope wuH(OpPMAIMM W COOTBETCTBYIOIIUX JAHHBIX, HEOOXOJUMBIX JIs
BBITIOJIHEHUS YYEOHBIX MW TO3HABaTEIbHBIX 3a/lad  OMPENEIEHHOTO THIIA,
npuoOpeTeHrue  ombiTa B O0JIACTM  MCMOJB30BaHHMS  MHGOPMAIIMOHHO-
KOMMYHUKATHUBHBIX  TEXHOJIOTUH,  OBJAJEHUE  KYyJb-TYpOH  aKTUBHOTO
WCIIOJIb30BAHUSL PA3TUYHBIX TIOMCKOBBIX CHCTEM; CaMOCTOSITEJIbHO BBIOUPAThH
onTUMalibHyt0 GopMy TMpeAcTaBiIeHUs HHPOpPMAIMM H  WLIIOCTPUPOBATH
perraemMbie 3a7a4dl HECJIOKHBIMH CXEMaMH, JuarpaMMamMu, APYTUMH (hopmamu
rpaduKu U UX KOMOMHAIUSIMU;

7) yMEHHEM UCIOJb30BaTh M aHAJU3UPOBAaTh B IIpollecce Y4YeOHOH w
UCCIIEIOBATENLCKON NIeATEIbHOCTH HH(POPMAIMIO O BIUSHUHM MPOMBIIIICHHOCTH,
CENIbCKOTO XO3SIICTBA W TPAHCIOpPTAa HA COCTOSHHUE OKPYKAIOIIEH MPUPOTHON
CpeIbl;

YHuBepcaIbHLIMA KOMMYHHKATHUBHBIMH /1€ CTBUSIMHA

8) yMmenuem 3amaBaTh BOIPOCHI (B XOJ€ AHMajora W/WIH JUCKYCCHH) IO
CymecTBy  oOcyxkmaemMoil  Tembl, (OPMYIUPOBATh CBOM  MPEIOKEHUS
OTHOCHUTEJIHHO BBITIOJTHEHHS TPE/IJIOKEHHOM 3a1a4H;

9) npuoOpeTeHHE OMbITA NPE3CHTAIMM  PE3YJIbTATOB  BBIMOJHCHHS
XUMHUYECKOTO IKCIepUMEHTa (71abopaTOpPHOTO OIbITa, JJA0OPATOPHOUM PabOTHI 1O
UCCJIEIOBAaHUIO CBOWCTB BEUIECTB, yU€OHOTO MPOEKTA);

10) 3amHTEpECOBAaHHOCTH B COBMECTHOM CO CBEPCTHHUKAMU TO3HABATEIILHOU
U HCCJIEI0BATENIbCKONW NIEITEIbHOCTH MPHU PEIICHWH BO3HUKAIOIMIMX MpoOJieM Ha
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OCHOBE y4€Ta OOIIMX MHTEPECOB M COTJIACOBAHMS MO3UIMK (00CYXIeHUs, 0OMEH
MHEHUSIMH, «MO3TOBBIE IITYPMbD», KOOPAHMHAIMS COBMECTHBIX JEHCTBUIA,
OTpe/ieNieHNe KPUTEPHEB 10 OLIEHKE KaueCTBa BHIMIOJIHEHHON paboThI U Ap.);

YHuBepCAJIbHBIMH PeryJIsiTHBHBIMHY 1€ CTBUAMU

11) yMeHHWEM CaMOCTOSITENILHO  ONPEACHATh IEIH  JIEeATEILHOCTH,
IUIAaHUPOBATh,  OCYIIECTBIIATh, KOHTPOJMPOBATH M MpPU  HEOOXOJUMOCTH
KOPPEKTUPOBAaTh CBOIO JIEATEIBHOCTh, BBIOMpAaTh Haubonee 3PQPEeKTUBHbIC
cocoObl pemieHuss y4eOHBIX M TO3HAaBAaTEIbHBIX 3334, CaMOCTOSTEIbHO
COCTAaBISAITh WJIM KOPPEKTUPOBATH INPEIIOKEHHBIM aJrOPUTM JEUCTBUUA IIpPH
BBIMIOJTHEHUH 3aJlaHUN C y4€TOM TMOJIyYCHHS HOBBIX 3HAHUM 00 H3y4aeMbIX
O0BEKTaX — BEIIECTBAX M PEaKIUAX; OLIEHUBATh COOTBETCTBHE IOIYYECHHOTO
pe3yibTaTa 3asBJICHHOM 1IENH;

12) ymMeHHEM HUCIOIb30BaTh U aHAJIM3UPOBATh KOHTCKCTHI, MTpe/iaracMblc B
YCJIOBUHM 33/IaHUM.

IIpeaMeTHBbIe pe3yabTaThI

B cocraBe mnpenMETHBIX PE3YIBTATOB MO OCBOECHUIO 00s3aTEIBHOrO
COJIep>)KaHMs, YCTAHOBJEHHOTO JAaHHOM MpPUMEpPHOM padouell NIpPOrpaMMou,
BBIJIEJISIIOT: OCBOEHHBIE OOYYalOUIMMHCS Hay4YHbIE 3HAHUS, YMEHHUS U CIIOCOOBI
NEUCTBUN, crenupuyecKkue s MpeAMETHOM o0jacT «XUMUsS», BHUIBI
JNEATEIbHOCTH IO  IOJYYEHHUIO HOBOI'O  3HAHMS, €ro HHTEPIPETALMH,
IpeoOpa30BaHUIO U IPUMEHEHUIO B PAa3JIMYHBIX YUEOHBIX U HOBBIX CUTYaLUsX.

[TpenMeTHbIE pe3ysbTaThl NPEACTABIEHBI 10 rojJaM OOyYEHHUs U OTPaXKaroT
c(hOpPMHUPOBAHHOCTH Y 00YYAIONTUXCS CICTYIONTUX YMEHUN:

8 KJIACC

1)  packpblBaTh CMBICA OCHOBHBIX XHUMHYECKUX TIOHSATHI:  aTOM,
MOJIEKYJIa, XUMUYECKUI 3JIEMEHT, IPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, CMECH
(omHOpOOHAsT W HEOJHOPOJHAs), BAJIEHTHOCTb, OTHOCUTENIbHAs aTOMHas M
MOJIEKYJIIpHAs Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJSPHAs Macca, MaccoBas
JI0JI1 XMMHUYECKOT'O 3JIEMEHTa B COEIMHEHUH, MOJISIPHBIN 00BEM, OKCUJ, KUCIIOTA,
OCHOBAHME, COJIb, AJIEKTPOOTPHULATEIBHOCTh, CTENEHb OKHUCIICHMS, XUMHUYECKAs
peakiusi, KiacCU(pUKAIKS PEAKIUi: Peakliui COSIUHEHUS, PEaKIIUU PA3IIOKECHHUS,
peakluuu 3aMEeLIEHUs, peakluu OOMEHa, SK30- M HHAOTEPMHUYECKUE pEaKIIUu;
TEIJIOBOM 3P QeKT peakiuu; SApO aToMa, AIEKTPOHHBIA CJIOW aTroMa, aTOMHas
opOuTanb, paguyc aroMa, XUMHUYECKas CBs3b, IMOJSpPHAs W HEMOJspHAs
KOBAJICHTHAsI CBSI3b, HOHHAS CBS3b, MOH, KATUOH, aHUOH, PacCTBOP, MacCOBAasl JIOJIS
BelecTBa (IIPOLICHTHAsI KOHIICHTPAIlUs) B pacTBOPE;

2)  WUIFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHYCECKMX MOHSATHH (CM.
1. 1) ¥ IPUMEHSTH 3TH IMOHATHS MPU OIMCAHUH BEIECTB U MX MPEBPAICHHIA;

3)  KCHoJB30BaTh XUMHYECKYI) CHUMBOJIMKY JJISI COCTaBliCHHS (Hopmyi
BELIECTB U YPABHEHUN XUMUYECKUX PEAKLINM;

4)  omnpenessATh  BAJICHTHOCTh aTOMOB  3JIEMEHTOB B  OMHAPHBIX
COCMHEHMSIX; CTENEeHb OKHUCJICHHUS OJJIIEMEHTOB B OHHAPHBIX COCAMHECHMSIX;
PUHA]JICKHOCTh BELIECTB K OMpeNeIEHHOMY KJIACCy COeIMHEHUN 1Mo GopMmyam;
BUJI XUMHYECKOM CBSI3U (KOBAJICHTHASI U MIOHHASI) B HEOPTaHUYECKUX COCIMHEHUSIX;
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5)  packpeiBath cMmbicn Ilepuoaudeckoro 3akona [[. . Mennaeneena:
JEMOHCTPUPOBATh  MOHUMAHUE  MEPUOJIMYECKOM  3aBUCUMOCTH  CBOWMCTB
XUMHUUYECKUX DJIEMEHTOB OT WX TosiokeHusi B [lepuoauueckoil cucteme; 3aKOHOB
COXpPaHEHUs MAacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO
y4eHHsI, 3aKOHAa ABOTaJIpO; OIMUCHIBATH M XapaKTepU30BaTh TAOIMYHYIO (hopmy
[leproauyeckoil CUCTEMbl XUMUUECKUX JIEMEHTOB: Pa3inyaTh MOHSATUS «TJIaBHAS
noarpymma (A-rpymmna)» u «rmodounas nmoarpynna (b-rpynma)», Mansie 1 60bIIIHE
NEPUOBI; COOTHOCUTH 0003HAYEHUS, KOTOPHIE UMEIOTCSI B TaOJIUIIEe
«Ilepuonnueckas cucrema xummuueckux dnaeMeHtoB /JI. WM. MenneneeBa» ¢
YUCJIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB XHMHYECKUX JJIEMEHTOB
(coctaB W 3apsan snapa, oO0IIee YUCIO BJICKTPOHOB U paclpeielieHue UX TIo
AIIEKTPOHHBIM CIIOSIM);

6) KIacCU(MUIIMPOBATH XHMHYCCKHE OJJIEMCHTHI, HEOPraHHYECKUEe
BEII[ECTBA; XUMHUUYECKHE PeaKIuu (10 YUCITYy M COCTaBY YYaCTBYIOUIUX B PEaKIUU
BEII[ECTB, M0 TEIIOBOMY A (DEKTy);

7)  xapakTepu3oBaThb (ONKMCHIBATh) OOIIME XUMHYECKHE  CBOWMCTBA
BCIIECTB  PAa3IUYHBIX  KJIacCOB, TMOATBEpXKJas  OMHCAaHUE  MPUMEpPaMHU
MOJIEKYJISIPHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMUUECKUX PEAKIINN;

8)  mporHo3WpoBaTh CBOMCTBA BEIIECTB B 3aBHCHMOCTH OT HX
KaueCTBEHHOI'O0 COCTaBa; BOBMOXKHOCTH MPOTEKaHUSI XUMUUYECKUX MPEBpaIlCHUN B
Pa3JIMYHBIX YCIOBUSIX;

9)  BBIYUCIATH OTHOCUTEIBHYIO MOJICKYJISAPHYIO M MOJIAPHYIO MAacChl
BEII[ECTB; MACCOBYIO JOJII0 XMMHUYECKOTO dJeMEHTa Mo (opmysie COeTuHEHUS;
MacCOBYIO JOJII0 BEIIECTBA B PACTBOPE; MPOBOAHUTH PACUYETHI MO YPABHEHUIO
XMMUYECKOU pEaKInH;

10) nprMEHSTh OCHOBHBIC OIEpAIlMM MBICIUTEILHOW JEATEIBHOCTH —
aHajgu3 W CUHTE3, CpaBHEHHE, 000OIlEeHHE, CUCTEMATH3alluio, KJacCU(UKAIUIO,
BBISIBJICHUE MPUYUHHO-CIIC/ICTBEHHBIX CBSI3€M — /JI M3YUEHUS] CBOMCTB BEIIECTB U
XUMHUUYECKUX PEaKIUi; eCTeCTBEHHO-HAYYHbIE METO/IbI MO3HAHUS — HaOJIIOJCHUE,
U3MEpPEHUEe, MOJICIMPOBAHUE, DKCIIEPUMEHT (PeabHbIA U MBICIICHHBIN );

11) cnegoBaTh  MpaBWJaM  IOJb30BAHUS  XHMHYECKOW  TOCYI0H |
7a0b0paTOpHBIM 000OpPYAOBAaHUEM, a TAKKE MPaBHIIaM OOpaIlleHUsl C BEIECTBAMU B
COOTBETCTBUHM C HWHCTPYKIIUSMU IO BBIMOJTHEHUIO JTA0OPATOPHBIX XHUMHYECKUX
OTBITOB MO0 TOJYYEHUI0O W COOMpaHUI0 Ta3000pa3HBIX BEMIECTB (BOAOpPOIA H
KHCJIOPOJa), MPUTOTOBJICHUIO pPACTBOPOB C OMPEACIEHHON MaccoBOW o€l
pacTBOPEHHOTO  BEIIECTBA; IUIAHUPOBATH M TPOBOAWTH  XUMHUUYECKHUE
HKCIIEPUMEHTHI M0 PACMO3HABAHUIO PACTBOPOB IIEJIOYEH M KHUCIOT C MOMOUIBIO
WHIUKATOPOB (JaKMycC, peHoIPTaenH, METUIOPAHXK U JIp.).

9 KJIACC

1)  pacKpbIBaTh CMBICII OCHOBHBIX XHMHUYCCKUX TMOHSATHHA: KOBaJICHTHAs
MOJISIpHAsl CBSI3b, KOBAJICHTHASI HEMOJISIPHAS CBSI3b, MOHHAS CBA3b, METAILUIMYECKAs
CBSI3b, KATHOH, AaHHUOH, OJJIEKTPOJHUT W HEDJIEKTPOJUT, HSJIEKTPOJIUTHYECKAs
JMCCOLUALINS, pEaKIIMK HOHHOTO OOMEHa, OKUCIUTENh U BOCCTAHOBUTEIIb,
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2)  HCIOJIb30BaTh XHMHUYECKYK) CHUMBOJUKY ISl COCTaBJIICHHUS (HOpMYyJ
BEII[ECTB, MOHHBIX YPAaBHEHHM W YypaBHEHUN OKHUCIUTEIHLHO-BOCCTAHOBHUTEIbHBIX
peaKkuuu;

3)  ompeaenATh BaJCHTHOCTh M CTCIICHH OKHCJICHHS aTOMOB XUMHYECKHX
AJIEMEHTOB B COCAMHEHUSX PA3IMYHOIO COCTaBa; MPUHAJJIC)KHOCTh BEIIECTB K
OTPEJICTICHHOMY KJIACCY COEIUHEHMM; BUIbl XUMUYECKOM CBSI3U (KOBaJICHTHOM,
WOHHOM, METAJUTMYECKOMN) B HEOPTaHUYECKUX COCAMHEHUSX; 3apsij] HOHA; XapaKTep
Cpellbl B BOJIHBIX pacTBOpaxX KUCIJOT U IIEJ0UeH;

4)  OOBACHATH OOIIME 3aKOHOMEPHOCTH B HM3MCHCHHU CBOWCTB
XUMUYECKUX DJIEMEHTOB M UX COCIMHEHUU B Tpejesiax MajbIX IEpPUOJIOB H
TJIaBHBIX MOJTPYMI C YYETOM CTPOCHUS UX aTOMOB;

5)  xjaccUpUIMPOBAThL XUMHUYECKHE PEaKIHH (110 M3MCHCHUIO CTEICHEH
OKHCIICHUSI aTOMOB XHMMHUYECKHX DJJIEMEHTOB); OINpPEIETSATh H3YYEHHbBIE THIIBI
XUMHAYECKUX PEAKIINN;

6)  CcOCTaBIATHL MOJICKYJISIPHBIC YpPaBHEHHS pPEaKIMH, XapaKTePU3YIOIIHE
XUMUYECKHE CBOMCTBAa TMPOCTBHIX BEIIECTB, OOpPa30BaHHBIX AJIEMEHTaMU-
Hemeramwiamu IVA-VIIA noarpynn (yriaepon, kpemHuii, a3zot, (ocdop, cepa,
XJiop), sneMeHtamu-metaiamu [A—IIA noxarpynn (Hatpuil, Kanuii, MarHui,
KaJIbIIUM, ATIOMUHUN), a TAKXKE JKEJe3a;

7)  xapakTepu30BaTh (U3NYECCKHEC U XUMHYCCKHE CBOWCTBA aMMHaKa, W
VTJIEKUCIIOTO Tras3a, B TOM 4ucle, i1 0OOOCHOBAaHMS CIIOCOOOB MX COOUpaHUs U
pacrio3HaBaHUsI IPU MOJTYYCHUU B Ja00OpaTOPUH;

8)  xapakrepu3oBaTh (ONHUCBHIBaTh) OOIIME XUMHUYECKHE  CBOWMCTBA
BEILIECTB PA3JUYHBIX KJIAacCOB, TOATBEpXkAass HTO ONHCAaHUE TpUMEpaMU
MOJICKYJIIPHBIX ¥ HOHHBIX YPaBHEHUN COOTBETCTBYIOIIMX XUMHUYCCKUX PEAKIIHIA;

9)  coOCTaBIATH ypaBHEHUS: SJCKTPOJIMTHYCCKON IUCCOIMAIIMKA KHCIIOT,
LIEJI0YEN W COJIEW; IMOJHBIE W COKPAICHHBIE YPAaBHECHUS PEAKUMA HMOHHOTO
oOMEHa; peakIluii, MOATBEPKIAIOIINUX CYIIECTBOBAHNE T€HETUUECKOMN CBA3U MEXTY
BEII[ECTBAMHU PA3ITUYHBIX KIIACCOB;

10) cnmemoBaTh MpaBWJIaM  TOJb30BaHHUS XUMHUCCKOW TOCYIO0W H
Ja060paTOpHBIM 00OpPYAOBAHUEM, a TAKKe MPaBHUIIaM OOpaIEHUsI C BEIIECTBAMU B
COOTBETCTBUHM C HWHCTPYKIIUSIMHA TIO BBITIOJIHEHUIO JIA0OPATOPHBIX XWMHUYECKHUX
OTBITOB TO TOJYYCHUIO W COOMpAHHWIO Ta3000pa3HbIX BEIIECTB (aMMHaka
YTJIEKUCIOTO Ta3a) (IpU HaJIMYMM BO3MOXKHOCTU WJIM TPOBOJUTH BUPTyaJIbHBIC
JabopaTtopHbIe padoThI);

11) npoBOIUTH pEaKIUH, TMOATBEP)KIAAIOIIME KAYeCTBEHHBI COCTaB
Pa3IMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM IYTEM: XJIOPUI-, HOAUI-, CYIb(daT-,
KapOoHaT-, cuUiauKar-, Qocdar-aHUOHbI, THAPOKCUA-UOHBI, KAaTHOH aMMOHHUS U
KaTUOHBI METAJUIOB (MarHus, Kanblus, amomunus, sxene3a (I1I) u (1), meau (11),
[IMHKA), TPHUCYTCTBYIONIME B BOJHBIX PACTBOPAX HEOPTAaHUYECKUX BEIIECTB;
noATBepKAarone aMm(pOTEPHBIC CBONCTBA OKCUJIOB M TUAPOKCHIOB aTIOMUHHUS, U
MHKA (TPY HAJIMYUU BO3MOYKHOCTH WJIHM MPOBOJIUTH BUPTYyaJIbHBIE JIAOOPATOPHBIC
paboThl);
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12) TpPOBOIUTH XUMHUECKUE SKCIIEPHUMEHTBI: OIBITHI, WILTIOCTPUPYIOIIHE
MPU3HAKH MIPOTEKAHUS PEeaKIMii HOHHOTO 0OMEHA; OIpe/IeNIeHUEe XapakTepa Cpebl
B pAacTBOpax KHUCIOT U IIEJIOYE C TMOMOIIBID HWHAUKATOPOB; PEIICHHUE
DKCIIEPUMEHTAJIBHBIX 337a4 10 TeMe «DJIEKTPOIUTHYECKAsT JTUCCOLUALUSY.
N3ydyeHne CBOWCTB COJSHOM KHUCJIOTBI, HW3YYEHHE XUMHUYECKUX CBOMCTB
pa30aBICHHON CEepHOM KHUCIOTHI; TMOJyudeHHUE, COOMpaHue, pacrno3HaBaHHUE
aMMHaKa, yriIeKucIoro ra3a u u3y4yeHne uX CBOICTB; HMccienoBaHNEe aM(OTEPHBIX
CBOMCTB TMAPOKCHJIOB aTIOMUHHS M IIUHKA; PEHIEHUE SKCIEPUMEHTAIBHBIX 3a7a4
nmo TteMe «Baxueimme HeMeTauibl W MX  COCAUHEHUS»,  PEIICHUE
HKCIIEPUMEHTAJILHBIX 3a/lad Mo TeMme «BakHeliue MeTamibl U UX COCIUHECHUS
(Ip¥ HaTWYUM BO3MOXXHOCTH WJIH TPOBOAWTH BUPTYaJbHBbIE J1a0OpATOPHBIC
paboThl);

13) wHaOmoAaTh W ONUCHIBATH XMMHUYECKHE AKCIEPHUMEHTHI (BO3MOXKHO
UCITOJIb30BAaHUE BUAEOMATEPUAJIOB): ONBITHI, WIUTIOCTPUpYIOLIUE (U3UYECKUE H
XUMHUYECKUX CBOMCTBA rajJOr€HOB U MX COEIMHEHHM (BO3MOYKHO HMCHOJb30BAHHE
BHUJICOMATEPUAIIOB); O3HAKOMJICHHME C OOpa3laMu XJOPHUAOB (TajJOr€HUIOB);
O3HAKOMJIEHUE C MOJEISIMU KPUCTAUIMYECKHX PEHIETOK  HEOpPraHu4eCKUX
BEILIECTB: METAUIOB U HEMETaUIOB (Tpadura M anMasza), CIO0XKHBIX BEIIECTB
(xmopuga  HaATpHs);  ONBITHL, WJUTIOCTPUPYIOIIME  3aBUCUMOCTH  CKOPOCTH
XUMHUYECKON peakuuu OT BO3JAEHUCTBUS PA3NIUYHBIX (DAKTOPOB; HCCIEIOBAHUE
AJIEKTPOIIPOBOTHOCTH PACTBOPOB BEILECTB; OIBITHI, WLIIOCTPUPYIOIIHUE IPOLECC
JUCCOLMAIMU  KHUCIIOT, IIejJoYell U coiedl  (BO3MOXKHO  HCIOJIb30BaHUE
BUJICOMATEPHAIIOB); O3HAKOMJIEHHE C 00pa3laMi METAJJIOB U CIJIaBOB; M3Y4YECHUE
pPE3yNbTATOB KOPPO3UH METAJUIOB, B3aUMOJEHMCTBUS OKCHJA KalblUs C BOJOH,
mpolecca TOpPEeHMs Kejne3a B KHACIOpoAe  (BO3MOXHO — MCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB);  ONBITHI, WJUIIOCTPUPYIOLIME MPUMEPHl  OKUCIHUTENIbHO-
BOCCTAHOBUTENBHBIX PEAKIUI: TOpPEHHE, pPEaKUUU pPa3lI0KEHUs, COCIUHEHUS,;
O3HAaKOMJIEHWE C oOpa3laMH cepbl M €€ COCAMHEHUSIMU; O3HAKOMIICHHE C
¢u3nueckuMu CBOMCTBaMHM a30Ta, (ochopa M uxX coeguHeHUN (BO3MOXKHO
UCIIOJIB30BaHUE BHUACOMATEPHUAIOB), ¢ o0OpasliaMu yAOOpEeHUid; B3auMOCHCTBUE
KOHILICHTPUPOBAHHOM  a30THOM KHUCJIOTBI C MEIBK; HM3YYEHHE MOJENEHN
KPUCTAJUIMYECKUX PEUIeTOK anmasza, rpadura, MOJeKyilabl (yJuiepeHa, MOJEKy
OpPraHUYECKUX BEIIECTB; O3HAKOMJICHHE C MPOILIECCOM aJCOpPOLMU PACTBOPEHHBIX
BEIIECTB aKTUBUPOBAHHBIM YIJIEM U yCTPOMCTBOM MPOTUBOTA3a; O3HAKOMJICHHE C
OPOAYKIMEH CHUIIMKATHOW MPOMBIIIJIEHHOCTH; MPOLECCHl OKPAIIMBaHUS IJIaMEHU
KaTHOHAMU METAJIJIOB,

14)  wucmonb30BaTh TOJIyYCHHBIC XHMHUYECKHE 3HAHUS B Pa3IUYHBIX
CUTYalUSIX:-TIPUMEHEHHS BEILIECTB U MaTEpUAJIOB B OBITY, CEIbCKOM XO3SIICTBE, Ha
MPOU3BOJICTBE, B MPOLIECCE PEIICHHUsS] MPAKTUYECKUX 3aJad B TOBCEAHEBHOM
XKU3HH, NPEIYNpPEKICHUS SBICHUN, HAHOCAIUMX BpEI 3J0POBBI0 YEJIOBEKA M
OKpyXXarollled cpeie; NPUMEHEHUS TMPOIYKTOB TNepepaboTKU MPUPOIHBIX
UCTOYHUKOB YIJIEBOAOPOJOB (yroyib, NPUPOIHBIA Ta3, HedTb) B OBITY H
IPOMBIIIJICHHOCTH; 3HA4Y€HUs JKUPOB, OENKOB, YIJIEBOJOB [UIsI OpraHu3ma
YEJI0BEKa;
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10 KJIACC

1)  packpbIBaTh CMBICI OCHOBHBIX XHMHYCCKHX MOHSATHHA: KOBAJICHTHAs
NOJIApHAsl CBsI3b, KOBAJIGHTHAS HEMOJISIPHAs CBSI3b, MOHHAS CBSI3b, METAINTNYECKAs
CBS3b, KATHUOH, AHUOH, OJJIEKTPOJUT M HEIIEKTPOIUT, SIEKTPOIUTUYECKAS
JUCCOIMAIS, PEaKIUd HOHHOTO OOMEHa, OKHCIWTEIb W BOCCTaHOBUTEID,
OKHCJIUTEIHHO-BOCCTAHOBUTENIbHBIC PEAKIUK, OKHCIEHHE M BOCCTAaHOBIICHUE,
oOpaTuMble U HEOOpaTUMBIE pEaKlWH, CKOPOCTh XHMHUYECKOM peakiuw,
npenenbHo  gonmyctuMmas  konneHtpamus — (IIJIK), wumoctpupoBaTh — uUx
B3aMMOCBS3b U MPUMEHITh 3TH MOHSATHUS MPH OMHCAHWU CBOMCTB BELIECTB U UX
IIPEBPAILECHNN;

2)  HCIOJB30BaTh XWMHUYECKYI0 CHUMBOJIUKY ISl COCTaBJICHUS (HOpMyI
BEIIECTB, MOHHBIX YPAaBHEHUN U YpaBHEHUU OKHCIUTEIHbHO-BOCCTAHOBUTEIBHBIX
pEeaKLHnii;

3)  packpbIBaTh CYIIHOCTh OKHCIHTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUi
HOCPEAICTBOM COCTABJICHUS 3JIEKTPOHHOTO OajaHca 3TUX PEaKIHii;

4)  TmPOTHO3MPOBaTH CBOMCTBAa W3YyYCHHBIX KJIACCOB/TPYII BEIHICCTB B
3aBHCHUMOCTH OT UX COCTaBa U CTPOEHMSI; BO3SMOKHOCTb IMPOTEKAHUSI XUMUYECKUX
MPEBPAIICHUH B Pa3IMYHBIX YCIOBHSIX;

5)  NpPOBOAMTH BBIYHUCICHHSI OTHOCHTEIBHON MOJICKYJIIPHONH M MOJISIPHOM
MacChl BEIIECTB; C HCIIOJIb30BAHMEM IMOHSATHI «MaccoBas IO XUMHUYECKOTO
AIIEMEHTa», «MacCcoBasi OJIsi PACTBOPEHHOTO BEIIECTBA B PACTBOPE»; KOJIUYECTBA
BeIIeCcTBa, 00bEMA Ta30B;

6) [OpoBOAMTH pacueThl MO YPaBHEHUSM XUMHUYECKHX pPEaKIUi:
KOJINYECTBA, 00bEMa, MAacChl BEILIECTBA MO H3BECTHOMY KOJHYECTBY, 00bEMY,
Macce peareHTOB WU MPOJAYKTOB PEaKIINH;

7)  cnemoBaTh TMpaBWIaM  TOJIb30BAHUS XMMHYCCKOW IMOCYAOH U
nabopaTopHBIM 000PYI0OBaHKEM, a TaKKe MPaBHIIaM OOpAIleHHsI C BEIECTBAMH B
COOTBETCTBUHM C HMHCTPYKIUSMH IO BBITOJHEHUIO JTAOOPATOPHBIX XUMHUYECKUX
OMBITOB TIO TIONYYEHHIO M COOMpaAHUIO Tra3000pa3HBIX BEIIECTB (aMMHaKa U
YIIAEKUCIIOTO Ta3a) (Mpy HAJUYMH BO3MOXKHOCTH WJIM TPOBOAUTH BUPTYaJbHBIC
nabopaTtopHbIie paboThI);

8)  mpoBOAMTH pEaKIMH, TOATBEPKIAIONIMEG KAYSCTBEHHBIM COCTaB
pa3IMYHBIX BEIIECTB: PACIO3HABATH OMNBITHBIM IYTEM: XJIOPWUI-, HOAMI-,
cynbdar-, KapOoHaT-, cwiIMKaTt-, (ochaT-aHUOHBI, THUIPOKCUI-UOHBI, KATHOH
aMMOHUSI U KaTHOHBI METa/lIoB (MarHus, Kainpuus, amtoMunus, xene3a (II) u
(I1T), menu (II), 1muHKa), TPUCYTCTBYIONIKME B BOJIHBIX PACTBOpPaX HEOPTaHUUECKUX
BEIIECTB; MOATBEP)KAAIONINEe aM(pOTEpHbIE CBOICTBA OKCHIOB W THIPOKCHIOB
ATIOMUHUSA, ¥ IMHKA (TIPU HAJTUYUHA BO3MOXKHOCTH HJIA TIPOBOJUTH BUPTYaJIbHBIC
nabopaTopHbIe pabOThI);

9) HabnromaTh W OMKCHIBATH XMUMUYECKUE SKCICPUMEHTHI (BO3MOXKHO
MCTIONb30BaHUE BHUCOMATEPHAIIOB): OMBITHI, WJUTIOCTPUPYIONIUE (HU3HUECKUE H
XUMHUYECKUX CBOWMCTBA TAJIOTEHOB M MX COCIUHEHUH (BO3MOXHO HCIOJIB30BaHUE
BUJICOMATEPUAJIOB); O3HAKOMJICHHE C OOpasliaMu XJOPHUAOB (TrajJoTeHHUIOB);
O3HAKOMJICHUE C MOJEISIMU KPUCTAIUTMYECKUX PEIIETOK HEOPraHUYEeCKUX
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BEILIECTB: METAUIOB M HeMeTauioB (rpadura W anmasza), CIO0XKHBIX BEIIECTB
(xyopuga HATpHsl); ONBITHL, HWJUIIOCTPUPYIOUIUE 3aBUCUMOCTh  CKOPOCTH
XUMUYECKON PpEeaKIMi OT BO3JACHCTBHUS Pa3IUYHBIX (PAKTOPOB; HCCIICIOBAHUE
AIIEKTPOIPOBOITHOCTH PACTBOPOB BEIIECTB; OMBITHI, WIUTIOCTPUPYIOLIUE MPOLIECC
IUCCOIMAIMN  KHUCIIOT, IeJoYedl u cojel (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPHAIIOB); 03HAKOMJICHHE C 00pa3llaMHi METAJIJIOB M CIUIABOB; U3yUEHUE
pE3yJIbTATOB KOPPO3UH METAJUIOB, B3aUMOJICUCTBUS OKCHJIA KaJblLHs C BOJOW,
mpolecca TOpEeHHs JKejde3a B KHUCIOpoAe (BO3MOXKHO — HCIOJIb30BAHUE
BHUJICOMATEPHAIIOB); OMBITH, WUIIOCTPUPYIOMIAE TPUMEPHI  OKUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIX PEAKIMI: TOPEHUE, PEaKIMH pa3JoKEeHUs, COCIUHECHMUS,;
O3HAKOMJIEHHE C 00pa3laMu cepbl M €€ COCAMHEHUSIMHU; O3HAKOMJICHHE C
¢u3nueckuMu CBOMCTBaMHM a30Ta, ¢dochopa M HMX COEAUHEHUU (BO3MOKHO
UCIIOJIb30BAaHUE BHUJICOMATEpPUAJIOB), ¢ oOpaslaMu yJa00peHul; B3auMOICHCTBUE
KOHIIGHTPUPOBAHHOMW a30THOM KHUCJOTBI C MENbIO; H3yYeHHUE Mojielei
KPUCTAJUIMYECKUX PEHIeTOK anmasza, rpadura, MOJEKYJbl (QyJIepeHa, MOJEKyl
OpPraHMYECKUX BEIIECTB; O3HAKOMIICHUE C MPOIECCOM aJCOPOIIUU PACTBOPEHHBIX
BEIIIECTB aKTUBUPOBAHHBIM YTJIEM U YCTPOUCTBOM MPOTHUBOTa3a; 03HAKOMJICHHUE C
MPOIYKIIUEH CUIIMKATHON MPOMBIIIUICHHOCTH; TIPOIIECCH OKPAIIUBAHUS TUTAMCHH
KaTHOHAMH METAJIJIOB;

10) wcmonb30BaTh TOJAYYCHHBIC XUMHUYCCKHE 3HAHHS B Pa3IMYHBIX
CUTYaIMsIX: PUMEHEHHUs BEIIECTB U MaTepuajoB B OBITY, CEIbCKOM XO3SMCTBE,
Ha TPOMU3BOJICTBE, B MPOIECCE PEUICHUSI MPAKTUYECKUX 3a]ad B MOBCEIHEBHOMN
KU3HU, TPEAYNPEKICHUS SBIICHUN, HAHOCSIIMX BPEa 3/I0POBBIO0 UEJIOBEKA U
OKpYXalollel cpeae; MPUMEHEHUS TPOJAYKTOB TMepepadOTKHA  MPUPOIHBIX
MCTOYHUKOB YTJIEBOJOPOJIOB (yroyib, MPUPOAHBIN Ta3, HedTb) B OBITYy W
MIPOMBINIUICHHOCTH; 3HA4YEHUS JKUPOB, OEIKOB, YTIJEBOJOB JUIsl OpraHu3Ma
YeII0BeKa;

11) npUMEHATH OCHOBHBIC ONEpaIlMi MBICIUTCILHON JEITeIbHOCTH JIIs
U3YYCHHUS] CBOMCTB BEIIECTB M XWMHUYECKHX PEAKIUH; eCTECTBEHHOHAYUYHBIE
METO/Ibl TMO3HAHUS (B TOM 4YHCJE HAOJIOJEHUE, U3MEpPEHHUE, MOJCIUPOBAHUE,
AKCTIEPUMEHT (pEasIbHbIN U MBICTICHHBIN );

12) wucnoabp30BaTh MPH BBHIMOJHECHUM YYEOHBIX 3aJaHH, IMOJTOTOBKE
MPOCKTHBIX U HCCIEOBATEIBCKUX PAOOT HAYyYHO-TIOMYJISIPHYIO JIUTEPATypy,
CIIPaBOYHBIC MaTepHaibl, UCTOYHUKU WH(MOpMaIuu B ceTH HTEpHET; BiIaaeTh
npreMamMu TpeoOpa3oBaHus HWHGOPMAIMK W3 OJHOW 3HAKOBOW CHCTEMBI B

APYTYIO,
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8 KJIACC

TEMATHYECKOE IINTAHUPOBAHUE

(2 1 B Hemeno, Bcero 68 4, u3 HuX 3 4 — pe3epBHOE BPEeMsl)

IIpumepHbIE TEMBI,
packpbIBalouUe
JAHHBIA pa3aea

NMPorpamMmbi,

U KOJIMYeCTBO YaCOB,
OTBOJAMMOE HA UX

u3ydeHue

OcHoBHOE coaepkanue

OcHOBHBIE BH/IbI 1eATEJIbHOCTH 00Y4YAKIIHUXCS

Pasnen 1. [lepBonauan

bHbIe XUMHYecKkue moHsiTus (20 1)

Tema 1. Xummus
BasKHaA 00J1acTh
ecTeCTBO3HAHUSA "
MPaKTHYECKOM
esATeJIbHOCTH

YeJIOBEKA
(59)

I[Ipeqmer xumuun. Pons xumuu B
SKU3HU 4YeJlOoBeEKa. XUMHUSA B CUCTEME

HayK.
MeToibl T03HaHUS B XUMUH.

Tena wm BemecTtBa. Pu3ndeckue
CBOMCTBA BEIIIECTB. ArperatHoe
COCTOSIHUE BEIIECTB. Yuctoie
BCIIIECTBA U CMECH.

CrocoObl  paslieneHusT  CMecei.
q)I/ISI/ILIGCKI/IC nu XUMHUYCCKHUEC
saBieHUs. [lpusHakm wm  ycioBus

IMPOTCKAHUSA XUMHUYCCKUX peaKIII/II\/JI.
3HAKOMCTBO € NpaBUIAMU
0e30MmacHOCTH U npuéMamMu paboThI
B XUMHUYECKOH 1a00paTOpHH.

JleMoHcTpanuu

1. JlaboparopHoe
o0opyIoBaHUE.

2. Paznnunbie BUJIBI

PackpbIBaTh CMBICI U3y4aeMbIX TOHATUH.

PackpbIBaTh poib XMMHUM B IIPUPOJE M KU3HM YEIOBEKA, €€ CBI3b C APYTUMHU
HayKaMHu.

PaznuuaTh YMCThIE BEIIECTBA U CMECH; OJJHOPOAHbIE U HEOHOPOIHBIE CMECH.
Paznmuarts (1)H31/I‘~IGCKI/I€ U XUMHNYECKHUEC SABJICHUA.

OnpenensTb NPU3HAKU XUMUUYECKUX PEAKIUN U YCIOBUS UX IPOTEKAHUS.
CrnenoBarh npaBWJiaM II0JIb30BaHUSI XUMHMUYECKOW MOCYIOM M 1a0opaTOpHBIM
000pyI0BaHKEM, a TaKXe MpaBHJIaM OOpaIlleHUs ¢ XUMHUYECKUMHU BEIIECTBAMHU B
COOTBETCTBUU C MHCTPYKLIMSAMHU I10 BHIMOJIHEHUIO TPAKTHUECKUX PadoT.
HJ'IaHI/IPOBaTI) U TIIPOBOAUTH XUMHUYECKHH OKCIICPUMCHT TII0 HU3YYCHHIO U
ONMMCAHHUIO (PU3MUYECKUX CBOMCTB BEIIECTB, CIOCOOOB pa3leleHusl cMmecel

BEILIECTB.
Vcrnonb30BaTh MNpHU  BBHIMOJIHEHUM Y4eOHBIX 3aJaHuii M B Ipoliecce
HCCIIE1I0BaTEIbCKON JESITeNbHOCTH HayYHO-TIOMYJISIPHYIO JTUTEpaTypy

XUMHUYECKOT'O COJIepKaHus, CIIPABOYHBIE MaTepualsl, pecypcel IHTepHeTa.
BeicTpanBaTh pa3BEPHYTbIE INHCBMEHHBIE W YCTHBIE OTBETBI C OIIOPOM Ha
uH(pOPMALIKIO U3 YUeOHHKA U CIIPABOYHBIX MAaTEpUAJIOB, TPAMOTHO HCIIOJIb30BaTh
V3YYEHHBIN MOHATUIHBIN annapar Kypca XUMHH.
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XUMHYECKON MOCYbI.
3. O0pas1bl BEIIECTB.
4. CrocoObl pa3zielicHusl cMece

(unsTpoBanme, BBINIApUBaHHE,
TUCTUIUISIIMS, XpoMaTorpadus).
JlabopaTopHbIe U

NMpaKTHYecKue padoTsl
VlabopamopHvle onvimul.

Onucanne  (U3UYECKUX  CBOWCTB
BelecTs. PasneneHne cmecu  C
MOMOIIbI0 Maruura. [lpakmuueckue
pabomui:

Ne 1. IlpaBuma paboTel B
nmabopaTopun u PUEMBI
oOpamieHuss ¢ J1abopaTOpHBIM
000pyTI0BAaHUEM.

No 2. Paznmenenue cmeceil (Ha
npumepe OYHUCTKHU
MOBApEHHOM COJIN)

Tema 2. BemecrBa

U XUMHUYICCKHUEC pealclmn
(15 )

ATOMBI 1 MOJIEKYJIbl. XUMHYECKHE

DIEMEHTHI.  3HakH  (CHMBOIIBI)
XUMHYECKHUX JJIEMEHTOB. [IpocThie
131 CJIOKHBIE BEIIECTBA.

ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

Xumnueckas ¢opmyina. BareHTHOCTH
aTOMOB  XHMHMYECKHX  3JIEMEHTOB,
3aKoH ITIOCTOSIHCTBA COCTaBy
BenrecTs. OTHoOCHUTENILHAsT aToOMHas
Macca. OTtHOCUTENbHAS
MOJIEKYJIApHas Macca.  MaccoBas
JI0JIs1 XUMUYECKOT0 DJIEMEHTA B

COEJTMHEHUH. dusnyeckue U

[IpMeHSTh eCTeCTBEHHO-HAayUHbI€ METO/Ibl TO3HAHUS (B TOM 4HCIie HAa0JI0IeHUE,
MOJICIUPOBAaHUE, DSKCIIEPUMEHT) M OCHOBHBIE OINEpallid  MBICIUTENbHON
NeSTeNIbHOCTH  (CpaBHEHHME, KiaccuuKkamus) s M3y4eHUs BEIIeCTB U
XUMUYECKHUX PEAKIIHM.

PackpbIBaTh CMBICT U3y4aeMbIX MOHSATUN U 3aKOHOB U MPUMEHSTH 3TH NOHSTHUSA
[IPY OIIMCAHUM CBOMCTB BEILECTB U UX MPEBPALLEHUI.

Paznnuath pusnueckre u XUMUYECKUE SIBICHUS, OOBSICHITh UX CYIIIHOCTb C TOUKU
3peHUs1 aTOMHO-MOJIEKYJIIPHOTO YYEHUS.

OnpenensiTb MpU3HAKU XUMUYECKUX PEaKIUH, YCIOBUS UX POTEKAHUS.
OOBACHATH CYIIHOCTh (PU3NUYECKUX U XUMUYECKUX SIBICHUN C TOUKH 3PEHUS
AQTOMHO-MOJIEKYJIIPHOTO YUEHUSI.

KnaccuduuupoBaTh XUMHUECKUE peakuu (TI0 YUCIY U COCTaBYy pearupyromux u
00pa3yromuxcs BEIIECTB).

XUMHUYCCKUC ABJIICHHA.

CocraBnsate GopMysnbl OWHAPHBIX BEIIECTB IO BAJICHTHOCTH W OIPEACIATH
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Xumuueckass peakuus. [IpuzHaku
W YCJIOBHS MPOTEKAHUS XMUMHYECKUX
peakiuii. XUMUYECKUE YPaBHEHHS.

Tuner XHMHYECKHUX peakuuii
(coemuHeHwsl, pa3yoXKeHus,
3aMeIeHus, oOMeHa). 3akoH
COXpPaHEHHUs MacChl BEIIECTB.

M. B. JlomoHOCOB —
YUEHBIN-OHIUKIOTEIUCT.
JleMOHCTpaL Ul

duznueckue sBICHUs (pacTUpaHue
caxapa B CTYyNKe, KHWIIEHUE U
KOHJIEHCALlUs BOJBI U T. ]1.).

XuMuyeckue sBICHHUS  (TOpEeHHE
CBEYH, pasznoxxeHue caxapa,
B3aMMOJICIICTBHE CEPHOUM KUCIOTHI C
XJI0puaOoM  Oapus,  pasloKEHHE
TUAPOKCH 1A meau(Il),
B3aUMOJICHICTBUE JKelle3a C CEpou,
B3aMMOJIEIICTBHE xKenesa c
pactBopom costrt meau(1l)).
OneIT, WITIOCTPUPYIOIIUN
COXpaHEHHUs MaCCHI.

JlabopaTopHble M NPaKTHYECKHE

3aKOH

padoThI

VlabopamopHule onvimul.

[Tpumepbl  (u3HYECKUX  SIBICHUI
(maBiieHHE BOCKA, TasHUE JIbJIA).
[IpuMepsl  XMMHUYECKUX  SIBICHUMH

(MpokaTMBaHWE MEIHON IPOBOJIOKH,
B3aMMOJICCTBHE Mejla C KHCJIOTOM),
Mopenu aToOMOB U MOJIEKY/I.
Bovluucnenusn

BaJICHTHOCTH 110 (pOpMYyJiaM BEILIECTB.

PaccTaBnsaTh KOO GUIMEHTH B YpaBHEHUSIX XUMHUYECKUX PEAKIIHH.

CnenoBaTh mNpaBWiIaM IOJB30BaHUS XUMHUYECKOW MOCYI0M U J1a00paTOpHBIM
000pyI0BaHUEM, a TAKXKE MMPaBHIIaM OOpAIEHUs C BEIECTBAMU B COOTBETCTBUU C
WHCTPYKLHSMU IO BBITOJHEHUIO JTA00PATOPHBIX XUMUYECKUX OIBITOB.
Vcnonp30BaTh TMpH  BBIIOJHEHMHM YYeOHBIX 3aJaHUii W B Ipolecce
M CCIIE0BATENbCKOM JeATEIbHOCTH Hay4HO-IIONYJISIPHYIO JIUTEPATYpy
XMMHUYECKOI'0 COJIEpKaHusl, CIIPABOYHbIE MaTepHalibl, pecypchl IHTepHETA.
BricTpauBath pa3BEPHYThIE IMCHMEHHBIE M YCTHBIE OTBETHI C OIOPOM Ha
nH(pOpMAIHIO U3 YUeOHHUKA M CIIPAaBOYHBIX MAaTE€pPHAJIOB, TPAMOTHO HCIIOJIb30BaTh
M3y4YEHHBIN NOHATUIHBIN anmnapaTt Kypca XUMHH
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— OTHOCHUTEJILHOM MOJIEKYJISIPHOU
MAaccChl BELIECTB;
MacCoOBOM  JOJIM  XUMHUYECKOTO
hiieMeHTa 110 GopMysie COETUHEHUS

Pa3znen 2. BaxkHeiimne npeacraBuren Heoprannyecknx Bemects (30 u)

Tema 3.
Kucsopona.
IlonsiTHe 00 OKCHIAX

(5 )

Bo3nyx,

Bo3nyx — cMmech razoB. CocraB
Bo3ayxa. Kuciopon — sieMeHT u
npoctoe  BemecTBo.  O30H
QJIOTPOITHAS Mo upUKaIus
KHCII0pO/a. Haxoxnenue
KHCIIOpOJia B Mpupoje, pusnyeckue
U XMMUYECKHE CBOWCTBa (peakuuu

OKHUCJICHUS, TOpeHue). YCJIOBHUS
BO3HUKHOBEHUSI W  TPEKpaIICHHS
ropenus. [lonsitue

00 oKcHJax.

CriocoObl MOJTy4eHHs KHUCIIOpOJia B
mabopaTopud M MPOMBIIIICHHOCTH.
[I[puMeHeHne KHUCII0pOoa.
KpyroBopot kuciaopozia B IpUpoJeE.
TerioBoil  3pdexT XumMHueckoin
peaKInu, MIOHSTHE 0
TEPMOXUMHUYECKOM ypaBHEHHH,
DK30- U SHAOTEPMHUUYECKUX
peakuusx.

TormBo (HedTh, yroibp M MeTaH).
3arps3HEHUE BO3/lyXa, CIIOCOOBI €ro
[PEIOTBPALLCHUS. VYcunenue
napHUKOBOTO 3 (dexTa, pazpyuieHue
030HOBOTI'O CJIOS.

J/leMOHCTpPaLUK

Bsaumoneiictue pocdopa, cepbl

PackpbiBaTh CMBICT HM3Yy4aeMbIX IOHATHUN W MPUMEHSATh 3TH IOHATHS TIPpHU
ONMCAaHUM CBOMCTB BEUIECTB U UX MPEBPAILICHUH.

XapakTepu3oBaTth (OMHUCHIBATH) COCTAaB BO3AYyXa, (PU3NYECKUE U XUMHUYCCKHE
CBOMCTBA KHUCIOPOAA, CIHOCOOBI €ro IMOJy4YeHHs, MPUMEHEHHWE W 3HAYCHUE B
MPUPOJIE U )KM3HU YEJIOBEKa.

CpaBHHBATH PEAKIIMU TOPEHUS U MEIJIEHHOTO OKUCIICHUSI.

Cobupath npubOPHI AJIs MOTYYSHHS KUCIOPOAa (BBITECHEHUEM BOJIbI M BO3/1yXa).
Pacrno3HaBaTh ONBITHBIM MYTEM KUCIOPOJ.

lcronb30BaTh XMMHUYECKYIO CHMBOJIMKY JJISE COCTaBJICHHS (DOpPMyIT BEIECTB,
MOJIEKYJISIPHBIX YPaBHEHU XUMUYECKUX PEAKIUI C y4aCTHUEM KUCIOPO/a.
OOBACHATH CYITHOCTh JKOJOTMYECKUX MPOOJIeM, CBA3AHHBIX C 3arpsi3HECHHEM
BO3/1yXa.

CrnenoBath npaBuiaMm 0e30macHOW paboThI B 1a00paTOpUU MPH UCHOIB30BAHUU
XUMUYECKON MOCyAbl W O0OpyAOBaHHS, a TakKe IpaBujaM oOOpalieHus ¢
rOPIOYMMH BEIIECTBAMH B OBITY.

[[nmanupoBaTh W OCYIIECTBIATH HAa MPAKTUKE XHUMHYECKHE OKCIEPUMEHTHI,
MTPOBOJNTH HAOIIOICHNS, IeaTh BEIBOJIBI 10 PE3yJIbTaTaM dKCIIEPUMEHTA.
Y4yacTBOBaTh B COBMECTHOM pabOTe B rpyIIie.

Vcronb30BaTh MpU  BBINOJIHEHWM YYE€OHBIX 3aJaHUl | npoiiecce
HCCIICI0BATEILCKOM JIeATEeIIbHOCTH HAyYHO-TIOMYJISIPHYIO JTUTEPATYPy
XUMUYECKOTO COJIepkKaHusl, CIPABOUHbIE MaTepualbl, pecypcel HTEepHETa.
BricTpanBath pa3BEpHYThIE THUCHMEHHBIE M YCTHBIE OTBETHI C OIMOPOW Ha
nH(OpMaILINIO U3 YIeOHUKA M CIIPABOYHBIX MaTepUaIoB, TPAMOTHO HCIIOIh30BATh
M3y4EHHBIN MOHIATUIHBIN anmapaT Kypca XUMUH.

B
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1 JKEJIE3a C KUCIOPOAOM (BO3MOXKHO
MCIIOJIb30BaHUE BUICOOIIBITOB).
Onpenenenue CoJIepKaHUs
KHCIIOPOJIa B BO3AYXE.

OnbITHI, JEMOHCTPUPYIOIIUE
YCIIOBUS BO3HUKHOBEHUS u
[IPEKPALLEHUS TOPEHUS.
JlaGopaTopHble U MpPaKTHYECKHE

padoThI
Vlabopamopmbwiii onvim:
O3HakomieHHMe ¢ oOpasuamu

OKCUIOB. [ Ipakmuueckas paboma.
Ne 3. Ilomydenue u cobupanue
KHCIIOPOJ1a, 3y4eHUE €T0 CBOMCTB.
Botuucnenus

— MOJIEKYJISIPHOM Macchl KUCIOpOoaa
1 030HAa Ha OCHOBAaHHUHM aTOMHOM
MAaccChl XUMHYECKOI'0 dJIEMEHTA

Tema 4. Bopopoa.
IlonsiTue 0

KHCJI0TaxX M COJISIX
(5)

Bomopon — a1emMeHT M IpocToe
BeniecTBo. HaxoxneHue B npupoJe,
q)HSI/I‘IeCKI/IG u XUMHUYCCKUC
CBOICTBa (Ha puMepe

B3aMMOJICHCTBUS C HEMETaJlJIa- MU U
OKCHJIaMH METAJUIOB), IPUMEHEHNE,
CIIOCOOBI TOJTYUEHHUSI.

[ToHsITHE O KUCTTOTaX U COJIAX.
JleMOHCTpaLUH

[TonyueHue, cobupaHue u
pacno3HaBaHUE BOJOPOJIA.

[ openue Bonoposa.

B3aumoneiicTBue BOJIOpOJIA

okcusiom meau(Il).

C

PackpbIBaTh CMBICI M3y4YaeMbIX TOHSATHH M TPUMEHSATH TH MOHATHS TPU
OINHMCaHUM CBOMCTB BEILECTB U UX MPEBPAILEHHH.

XapakTepr3oBaTh (ONUCHIBATh) (U3MUECKHE U XUMHUYECKHE CBOMCTBA BOJOPOJA,
CIOCOOBI €ro MOJyYeHHsI, IPUMEHEHHUE.

ColGupats mpubOop IS MOTYyUEHUS BOJIOPOIA.

Vcnonp30BaTh XUMUYECKYIO CUMBOJIMKY JUJIsl COCTaBICHHS (DOPMYJT BEILIECTB,
MOJIEKYJISIPHBIX YPaBHEHUN XUMUUYECKUX PEaKLIUi C y4acTHeM BOAOPOa.
CrnenoBath npaBuiiaM 0e30MacHON paboOThl B Ja00OpaTOpUu MPH UCHOIb30BAHUHU
XUMHUYECKON TMOCyIpl M OOOpYyAOBaHHSA, a TaKKe IpaBHiaM OOpalieHusl ¢
TOPIOYMMH BEIIECTBAMH B OBITY.

[lnanupoBaTh W OCYUIECTBIATh Ha TMPAKTUKE XHUMHYECKHE OSKCIIEPUMEHTHI,
[IPOBOJIUTH HAOJIOICHHUS, JIeNIaTh BBIBOJIBI IO PE3YJIbTaTaM SKCIEPUMEHTA.
Y4acTBOBaTh B COBMECTHOM paboTe B rpyme.
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JlabopaTopHbIe 71
NMpaKTHYecKue padoTsl

Vlabopamopmubwiii onvlm:
Bs3aumoneiicTBue KUCIIOT C
METaJIJIaMH. Ilpakmuueckas
paboma:.

Ne 4. Ilomyuenue u coOupaHue
BOJIOPO/Ia, U3YUEHHUE €TO CBOMCTB.
Botuucnenusn

— MOJICKYJISIPHOM MacChl BEIIECTBA
Ha OCHOBAaHMM AaTOMHOH MaccChl
XUMHYECKHUX DJICMEHTOB

Tema 5. KosinuecTBeHHbIE

OTHOLICHUHA B XUMHUH
(4 9)

KonnuectBo BemecTBa. Mob.
Momsipaast Macca. 3akoH
ABorazpo. MonsapHblii  00BEM
razoB. Pacu€Tel Mo XUMHUYECKUM
YPaBHEHUSIM.

J/leMOHCTpaLUsA

OOpa3iupl BemecTs KoJaudecTBoM 1
MOJTb.

Bovluucnenusn

— 00BéMa, KOJIIMYecTBa BEIIECTBA
raza 10 €ro  H3BECTHOMY
KOJIMYECTBY  BEIIECTBA WU
00BEMY;

— 00BEMOB Ta30B MO YPaBHEHUIO
peakiu Ha OCHOBE 3aKOHa
00BEMHBIX OTHOIIIEHUH Ta30B

PackpbIBaTh CMBICI M3y4YaeMbIX MOHATUH U NPUMEHATH OTU MOHATHUS, a TAKXKE
M3y4YEHHBIE 3aKOHBI M TEOPUH JJIs PEIICHMS PACUETHBIX 3a/1a4.

BbIUnCIIATE MOJIIPHYIO MAacCy BEIECTB; KOJMYECTBO BEIECTBa, 00bEM rasa,
MacCy BELIECTBa,;

[IpoBOoauTh pacu€Tel IO YPABHEHMSIM XUMHUYECKMX PEAKLMI: KOJIMYECTBa,
00BbEMa, Macchl BELECTBA 110 U3BECTHOMY KOJIMYECTBY, 00BEMY, Macce pearcHToB
WIIU TIPOJYKTOB PEAKIUU.

BricTpauBaTth pa3BEPHYTHIE INHCBMEHHBIE W YCTHBIE OTBETHI C OINOPOM Ha
nH(pOpMalLHIO U3 YUeOHHKA U CIPAaBOYHBIX MAaTE€PUAIOB, IPAMOTHO MCIOJIb30BATh
M3y4YEHHBIN NOHATUIHBIN anmapaTr Kypca XUMHUH

Tema 6. Bona.
PacTrBopbl. Ilonsitue

00 OCHOBAHMAX
(59

dusnuecke  cBOiicTBA  BOJEL.
AHaIn3 W CHHTE3 — METOJIBI
M3y4ECHUS COCTaBa BOBI.
XUMHYEeCKHEe CBOWCTBA BOJBI
(peakuu ¢ MeTajIamH,

PackpbIBaTh CMBICII M3y4aeMbIX MOHATUNA U IPUMEHATH 3TU MOHATHS NPH
ONMMCAHUU CBOMCTB BEIIECTB U UX MPEBPALLIECHNN.

XapakTepu30BaTh PU3NUECKUE U XUMUUYECKHE CBOICTBA BOJIBI, €€ pOJIb KaK
[PACTBOPUTEIISI B IPUPOIHBIX MPOLECCAX.

CocCTaBIIITh YpaBHCHHA XUMHUYCCKUX peaKHI/Iﬁ C y4aCTueEM BOJBI.
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OKCHIaMU METaJLJIOB u
HEMETAJIJIOB).
CocraB ocHoBaHuii. IloHarne 00
WHIMKATOpaX.

Bona xak pacrBoputens. PacTBOpHI.
PacTBOpUMOCTH BEIIECTB B BOJIE.
HaCBIH_IGHHBIe U HCHACBIIIICHHBIC
[PacTBOPBI. MaccoBas JOJIst
BELIECTBA B pacCTBOPE.

Ponb pacTBOpoB B mpuposie U B
PKU3HM 4estoBeka. KpyroBopor Bojbl

B IIPUPOJIE. 3arpsi3HeHue
npupoAHbIX BoA.  OxpaHa u
OYMCTKA IPUPOIHBIX BOJI.
/leMoHCcTpa MU

DNEKTPOJIN3 BOJIbI; CUHTE3 BOJBI;
B3aMMO/ICIICTBIE BOJIbI c
metauiamu (Na, Ca) (BO3MOXKHO
MCII0JIb30BaHUE

BHJICOMATEPHAIIOB).

PacTBopeHune BemecTB ¢ pa3IMuHON
[PacTBOPUMOCTBIO.

MccnegoBanue pacTBOPOB KUCIOT U
[1eJ104Yel C MOMOUIBI0 UH/IUKATOPOB.
JlaOopaTopHbIe H IPAKTHYECKHE
padoThI

[/ Ipaxmuueckas paboma:

No 5. TlpuroTtoBiieHHE PAcTBOPOB C

ONpPEACIEHHON MAacCOBOM  J0JIEH
PACTBOPEHHOTO BEIIECTBA.
\Boiuucnenusn

C HCIIOJIb30BAHUEM IIOHATHA
«maccoBaid J0JIA BCIIECTBa B

OOBSCHATH CYIIHOCTh SKOJOTHYECKHX MPOOJIeM, CBSI3aHHBIX C 3arps3HEHHEM
[IPUPOJHBIX BOJ, CIIOCOOBI OUMCTKU BOJBI OT MPUMECEH, MEphI IO OXpaHe BOJ OT
3arps3HEHUSI.

[nanupoBaTh W OCYIIECTBIATh HA TMPAKTUKE XHMHUYECKUE HKCIIEPUMEHTHI,
[TPOBONTH HAOIOICHUS, Ie]IaTh BEIBOJIBI 110 Pe3yIbTaTaM YKCIIEPUMEHTA.
CrnenoBath mpaBuiam 0e3omacHOd paboThl B 1a0OpaTOPUU MPU HCIOIb30BAHUU
XUMHYECKON TIOCYIbI B 000PYIOBAHHS.

[IpoBOANTH BBIYUCIICHUS C MPUMEHEHUEM IOHITHUSI «MaccoBasi J0Js BEIIECTBA B

[pacTBope».
Vcnonb30BaTe NpU  BBIIOJHEHMHM Y4eOHbIX 3aJaHuil W B Ipouecce
1CCIIEI0BATENbCKON JeSTEIbHOCTH Hay4YHO-TIOMYJISIPHYIO JTUTEpaTypy

XMMHUYECKOI0 COJEPKaHus, CIIPABOYHbIE MaTepHallbl, pecypchl HTepHETA.
BeicTpauBaTth pa3BEPHYThIE IIMCBMEHHBIE M YCTHBIE OTBETBI C OIIOPOM Ha
nHGpOpMaLMIO U3 YUeOHHUKA U CIPAaBOYHBIX MaTepHallOB, TPAMOTHO HUCIOJIb30BATh
M3y4EHHBIN NOHATUIHBIN aIapaTr Kypca XUMHUH
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pacTBope»

Tema 7.
KJIACCHI
HEOPraHU4eCcKHX

coeIUHEeHM I
(11 4q9)

OcHoBHBIE

Knaccudukanus HEOPraHUYECKUX
COCIUHEHUN.

Oxkcunel: coctaB, Kiaccudukaius
(OCHOBHBIE, KHCJIOTHBIE,
amdoTepHbie, HecosieoOpasyromme),
HOMEHKJIaTypa (MEXIyHapoaHas W
TPUBHUAJIbHAS).

[lonydyeHne M XMMHUYECKHE CBOMCTBA
KHCIIOTHBIX, OCHOBHBIX 7|

aM(pOTEPHBIX OKCHJIOB.

OcHoBaHHMSI: COCTaB, KJ1accU(pUKAIIHsL)
HOMEHKJIaTypa (MEXIyHapoaHas H
TPUBHAJIbHAS ), buznIecKue U
XUMHYECKHE  CBOMCTBA, CIHOCOOB]
TIOJTyYCHUSI. Kucnorsr: COCTaB,
KIIaCCU(pUKALIUS, HOMEHKJIATYpa,
dbuznyecKkrue U XUMUYECKUE CBOMCTBRA,)
CIIOCOOBI OJTyYEHUSI.

Ps akTHBHOCTH METAIJIOB.

Conmu  (cpenHue): HOMEHKIATYpA,
CHOCco0BI MOJTy4YeHus,
B3aWMO/ICHICTBUE coen c

MCTalllaMH, KHCJIOTaMH, IICJI0YaMH
1 COJISIMH.

['eHeTHueckas CBSI3b MEXIY
KJaccaMu HEOPTaHUYECKUX
COCIUHECHMI.

JleMOHCTpaL U1

O6pa3LU>I HCOPTaHNYCCKUX BCHICCTB
PAa3JIMYHBIX KJIACCOB.

Krnaccuduuuposars n3yuaeMble BELECTBA 110 COCTaBY U CBOMCTBaM.

CocTaBisaTh (GOPMYNbI OKCHJIOB, KUCIOT, OCHOBaHUM, COJIEH M Ha3bIBaTh MX I10
MEXIYHAPOAHOU HOMEHKJIAType.

[IporHo3upoBaTh CBOMCTBA BELIECTB HAa OCHOBE OOIIMX XMMHUYECKHX CBOMCTB
HN3YUCHHBIX KJIaCCOB/ rpymi BEHIECTB, K KOTOPBIM OHU OTHOCATCH.

CocTaBisTh  MOJIEKYJSPHbIE  ypaBHEHUs  peakUuid,  WUIIOCTPUPYIOILUX
XUMHNYCCKHUEC CBOMCTBA n CII0COOBI MMOJIYy4YCHUA BCIICCTB HU3YYCHHBIX
KJIACCOB/TPYIN, a TAKXKe MOJATBEPIKJIAIOIIUX T'€HETHUUYECKYIO0 B3aMMOCBSI3b MEXIY
HHUMMU.

[Tpon3BOINTH BHIYMCIIEHUS 110 YPAaBHEHUSM XMMUYECKUX PEaKIHii.

HJIaHI/IPOBaTI) U OCYHICCTBJIATHL Ha IPAKTUKEC XHMHUYCCKHUC OSKCIICPUMCHTHI,
[IPOBOJIUTH HAOJIOACHNUS, IeJIaTh BBIBOJIBI IO PE3YJIbTaTaM SKCIEPUMEHTA.
CrnenoBaTh mpaBmiIaM 0e30MacHO paboThl B 1a00OpPaTOPHM MPH HCIIOIb30BAHUU

XMMHUYECKOH MOCY/bl U 000py1OBaHHUS.
lMcnonp30BaTh MpH  BBIIOJHEHWH YUYEOHBIX 3aJaHU W B Ipolecce
MCCIIEI0BATEIbCKOU JEeATEIbHOCTH Hay4HO-IIOIYJIAPHYIO JIUTEPATYPY

XUMHYECKOTO COAECPKAHNUs, CIIPAaBOYHBIE MaTepHUalbl, pecypcsl VIHTepHeTa.
BeicTpanBaTh pa3BEPHYTHIE INHCbMEHHBIE W YCTHBIE OTBETBI C OIOPOM Ha
nH(pOpMaLIKIO U3 YUeOHUKA U CIIPaBOYHBIX MaTEpHUajIoB, TPAMOTHO UCIOJIb30BaTh
V3Y4YEHHBIN TIOHATUIHBIN alapaT Kypca XUMHH

B3auMopeiicTBue pacTBopa CEpHOM
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KUCIO0ThI ¢ okcuaoM meau(Il).
Peakuus HeHTpanuzaiuu.
BriTecHeHMe OJIHOT'O MeTaia
TIPYTUM U3 pacTBOpPA COJIH.
JlabopaTropHble U NMpaKTHYeCKHe

padoThI

Jlabopamopnbie Onvlmeul.
BzaumoneiicTBue KUCIIOT C
MeETaJlJIaMH. ITonyyenue
HEPaCTBOPUMBIX OCHOBaHUH.

B3anMmonencTeue  HEpacTBOPUMBIX
OCHOBaHUM C KUCIIOTaMH.
Paznoxxenune rtuapoxcuga menu(Il)
[IPY HarPEeBaHUU.

[Ipaxmuueckas paboma:

No 6. Pelienure sKcriepuMeHTaIbHbBIX
3ajad 1o TemMe «OCHOBHBIE KJIACCHI
HEOPraHUYECKUX COCAMHEHUN.
Bovluucnenusn

— 10 ypaBHEHUSIM XHMHYECKHUX
peaKkuuii

Paznen 3. llepnoauyecknii 3akon u [lepnoanyeckas cucreMa xumuyeckux iemMenToB /1. . MenaeneeBa.
Ctpoenne aToMOB. XHMHYECKas CBsI3b. OKHCIUTETbHO-BOCCTAHOBUTEIbHBIE peakuuu (15 1)
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Tema 8.
Ilepuoauyeckuii 3aKoH
) Iepuoguyeckas
CHCTeMa XMMHYECKHX
PJIEMEHTOB . n.
MenaeneeBa.
CtpoeHue aToma

(7 4)

[lepBble MOMBITKU KJIACCUPUKALIUN
XUMHUYECKHX dl1eMeHTOB. [loHATHE 0

rpyIIax  CXOAHBIX  DJIEMEHTOB
(wenoyHble W IETIOYHO3EMEIbHbIE
METaJulbl, TaJOreHbl, HWHEPTHHIC
rasbl).

DOIEMEHTBI, KOTOphIE  0Opa3yroT
am(poTepHbIe OKCHU/JIBI u
TUAPOKCHJIBL. [Tepuoanueckuit
3akoH u Ilepumonnueckas cucrema
XUMUYEeCKuX 3yementoB . 1.
MenpneneeBa. Ilepuonbl, rpymnmsl,
noarpynnsl. DOU3UYECKUA CMBICI
MOPSIIKOBOTO  HOMEpPA  3JIEMEHTA,
HOMEPOB IEpUOa U TPYIIIIHI.
Crpoenue aTOMOB. Cocras
ATOMHBIX anep. N3otomsl.
DJIEKTPOHBI. Ctpoenue
DIIEKTPOHHBIX  O0OJIOYEK AaTOMOB
MIEPBBIX 20 XMMHUYECKHUX
DJIEMEHTOB [Iepnonnueckon
cuctemsl /. 1. MeHnaeneena.
XapakTepucTuka XUMHUYECKOTO

DIIEMEHTa II0 €ro IIOJIOKEHUIO B
[lepnonnueckorn cucreme /[l M.
Menneneesa.

3HaueHue [Iepnonnueckoro
3akoHa U llepnoanueckoil cucTembl
XUMHYECKHX 3JIEMEHTOB IS
pa3BUTHA HayKd U npaktuku. . W.
MeHnneneeB — y4€HBIN, Menaror u
rpaKIaHWH.

JleMoHCTpanun

PackpbIBaTh CMBICI IEPUOIUYECKOTO 3aKOHA.

[loHMMaTh CyIIECTBOBAHUE NEPUOAUYECKON 3aBUCUMOCTU CBOWMCTB XMMHUYECKHX
DJIIEMEHTOB (U3MEHEHHE PAJIMYCOB aTOMOB M JIEKTPOOTPHUIIATEILHOCTH )

1 X COCAUHEHHH OT MOJIOKEHUS B IEPUOAUYECKON CUCTEME U CTPOEHUSI aTOMa.
YcraHaBIMBaTh CBSI3b MEXKAY MOJIOKEHUEM 3JIEMEHTa B MEPUOAMYECKON CHUCTEME
U CTPOEHUEM €ro aToMa (COCTaB U 3apsiy sapa, oOIiee Yucio SICKTPOHOB U
pacrpeiesieHue UX 10 JIEKTPOHHBIM CIIOSM).

[IporHo3upoBaTh XapakTep U3MEHEHHUS CBOMCTB AJIEMEHTOB M UX COEAUHEHHH 1O
rpymnnam u nepuogam [leproanueckoit CUCTEMBI.

XapakTepru30BaTb XUMUYECKHUE JIIEMEHTHI IIEPBBIX TPEX MEPUOIOB, Kaus,
KaJbIIUs 110 UX noJioxkeHuto B [lepuoanueckont cucreme 1. 1. Menpaeneena.
CiieoBaTh IpaBUiIaM 0€30IMacHON paboThl B J1aOOpPaTOPUU MPH HCIIOIH30BAHUU
XUMHUYECKOH MOCy bl U 000PYAOBaHUS.

BricTpanBaTth pa3BEPHYTHIE NUCHMEHHBIE M YCTHBIE OTBETHI C OMNOPOW HaA
nH(pOpMaLKIo U3 y4eOHUKA U CIPABOYHBIX MAaTepUANIOB, TPAMOTHO UCIOJIb30BaTh
WM3Y4YEHHBIN NOHATUIHBIN anmapaTr Kypca XUuMHUU.

Vcnonp30BaTh MPU  BHINOTHEHUH y4YEOHBIX 3aJaHUM TEKCThl Yy4eOHUKa,
cripaBouHble MaTtepuaibl (Ileproanveckyro cucTeMy XUMHUYECKUX dJeMEHTOB /.
1. MenpaeneeBa, TabIuIly pacTBOPUMOCTH KHCIIOT, OCHOBAaHHMI M COJieil B BOJIE,
PIIEKTPOXUMHUYECKUH PAJT HATIPSKEHUM METaJIOB).

Hcrons30BaTh TpU  BBIMOJHEHWHM  Y4YEOHBIX 3aJaHUl W B IIpoliecce
HCCIICIOBATEIbCKOM eI TCIILHOCTH Hay4YHO-TIONYJIAPHYIO JIUTEPATYPY
XUMHUUYECKOTO COAEPKaHUsI, CIIPAaBOYHBIE MaTEpHUaisl, pecypcel MIHTepHeTa
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KopoTtkonepuoanas u
JUIMHHOIIEPUOAHAS bopmbI
[lepuonuueckoit CHUCTEMBEI
XUMHYECKuX ainemenTto . .
Mennaeneena.

O3HakomieHue ¢  oOpasuamu
METaJIJIOB U HEMETAJIJIOB.
JlabopaTopHble U MPpaKTH4YeCKHE

padoThI
Vlabopamophwiii onvim:
B3aumoaelicTtBue THJIPOKCHUIA

[IMHKAa C pacTBOpaMH KHUCJIOT U
ieJIouei

Tema 9. Xummnueckas
cBsI3b. OKHCJIUTEILHO-
BOCCTAHOBHTEJIbLHBIE
peakuumn

(8w

9HeKTp00TpI/IHaTCJ'IBHOCTL aTOMOB
XHUMHUYCCKUX 3JICMCHTOB.

XuMuyeckas CBSA3b (nonHas,
KOBaJIEHTHas MOJIsIpHAs Hu
KOBAJICHTHAsI HETIOJIApHAs ).

CreneHn OKHCIICHUS.

OKHUCIUTEIIFHO-BOCCTAHOBUTEILH
bie peakiuu (OBP). [Ipoueccht
OKHCJICHHS M BOCCTAHOBJICHUS.
OKHCIUTEIN U BOCCTAHOBHUTEIIH.

JleMoHcTpanuu
OKHCINTENEHO-BOCCTAHOBUTEIbHBIE
peakuuu: TOpEHHUE, peakuuun

Pa3JI0KCHUSA, COCIUHCHU A

PackpbIBaTh CMBICT H3y4aeMbIX MOHITHA.

OnpenensiTh BUJI XUMUYECKOM CBS3U B COCTUHEHUU.

OnpenensTh CTENEHb OKHCICHUS XUMHUYECKOTO 3JIeMEHTa 1o (hopmyre ero
COCTUHEHUSI.

OrnpenensTh 37IeMEHT (BEIECTBO) — OKUCIUTEb U AJIEMEHT (BELIECTBO) —
BOCCTaHOBUTEb.

OOBSICHITH CYITHOCTb IIPOLIECCOB OKUCIIEHNS U BOCCTAHOBJICHUS.

CocTaBisITh 3NMEKTPOHHBIN OamaHC ¢ Y4ETOM YHUCIa OTAAHHBIX U MPUHATHIX
PIIEKTPOHOB.

CoCTaBIsITh YpaBHEHHUE OKUCIUTEIFHO-BOCCTAHOBUTEIHHON PEAKIIHH.
Vcronb30BaTh MPU  BBIIOJIHEHWH YYEOHBIX 3aJlaHUid  TEKCTHl  YYeOHUKA,
CIIpaBOYHBIE MaTepHalbl (IEPUOAMUYECKYIO CUCTEMY XUMUYECKUX AIeMEHTOB [l.
. MenneneeBa, TabauIly pacTBOPUMOCTH KHCJIOT, OCHOBAHHMM U COJICH B BOJE,
DIIEKTPOXUMUYECKUH PSJT HAPSIKEHUH METaJIIOB)
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9 KJIACC

(2 4 B HEzmemro0, Becero 68 4, u3 HUX 4 4 — pe3epBHOE BpeMs)

IIpumepHbIe TEMBI,
packpbIBaoIue
AAHHBIN pa3aeJ

MPOrpamMmbli,

M KOJHYECTBO YaCOB,

OTBOJMMOE HA HX

OcHOBHOe coep:kaHue

OcHOBHbBIE BHUABI J€ATCJIBbHOCTH Oﬁy‘lalOlIII/IXCﬂ

M3MEHEHUU CBOMCTB XMMHYECKUX
PJIEMEHTOB NEPBBIX TPEX MEPUOJIOB,
KaJusl, KaJblUsl U UX COEIMHEHUH B
COOTBETCTBUM  C  IIOJIOKEHUEM
DJIEMEHTOB B IEPUOJUYECKOU
CHUCTEME U CTPOCHHEM UX aTOMOB.
Knaccupukannus u  HOMEHKIATYypa
HEOPraHUYECKUX BEILECTB
(MexxayHapoaHasis W TpPUBUAJIbHAsA).
XUMHUYECKHE CBOWMCTBA  BEILECTB,
OTHOCAIINXCS K Pa3Iu4HbIM Kiaccam|
HEOPraHWYECKUX COEIUHEHUH, WX
FEHETUYECKasl CBA3b HEOPTraHUYECKUX
BEILIECTB.
Crpoenue

BCIICCTBA: BHUBI

U3y4yeHue

Pa3nen 1. BemecTBo u xumndeckue peakuun (30 u)
IloBTOpPEHME ullepnonnuecknii 3aKOH.XapaKTepu30BaTb XMMUYECKHUE JJIEMEHTBI IEPBBIX TPEX IEPUONOB, KU H
yriayoJenue 3Hanui|llepuoanyeckas CUCTEMAKaJIbLUA 110 X NoJ0KeHuIo B [lepnonnueckoii cucreme /1. 1. Menzaeneesa.
OCHOBHBIX Pa3aeJI0BXUMUYECKUX 3JIEMEHTOB KitaccupuuupoBath 1 Ha3bIBaTh HEOPTaHUYECKUE BEIIECTBA U3YUYEHHBIX KIACCOB.
Kypca 8 kJjacca JI. W. MenneneeBa. Crpoenue |OnuceiBaTh OOLIME XHWMHYECKHME CBOMCTBAa BELIECTB pa3jIMUYHBIX KJIACCOB,
(69) aTOMOB. 3aKOHOMEPHOCTH B [[IOATBEPKJIATh CBOMCTBA IPUMEPAMM MOJIEKYJSPHBIX YPABHEHUN XUMHUYECKHX

peaKIuid.

Onpenensarb BHJI XMMHYECKOM CBA3M M TUI KPUCTAUIMYECKON PEIIETKH
BEILIECTBA.

[IporHO3UpOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHUS.
BricTpanBaTth pa3BEpHYTbIE NMCBMEHHBIE W YCTHBIE OTBETHI C OINOPOM Ha
nH(pOpMaINIO U3 YUeOHHKA U CIIPABOYHBIX MAaTEpUaAJIOB, TPAMOTHO HCIIOJIb30BATh
M3y4EHHBIN MOHATUIHBIN anmapaT Kypca XMMHUH.

Vcnonb30BaTh MpH  BHIMOJIHEHUWH  Y4eOHBIX 3afaHuil U rpouecce
MCCIIE0BATENIBCKON JIEATEITbHOCTH Hay4HO-TIOMYJISIPHYIO IUTEPATypy
XUMUYECKOIO COJIepKaHUs, CIIPABOYHBIE MaTepUaIbl, pecypchl IHTEpHETA

B

XHUMHYISCKOU CBA3U u THIIBI
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KPUCTAJUIMYECKUX PELIETOK.
3aBHUCHUMOCTh CBOWMCTB BEIIECTB OT
WX CTPOCHUSI.

JlemoHCcTpauMu

1. Monenu KPUCTAJUTMYECKUX
PEIIETOK HEOPTAaHMYECKUX BEIIECTB.
2. KopoTkonepuoanas H
JUIMHHOIIEPUOAHAS (bopmbI
[lepuoanueckoit CHUCTEMBI
XUMUYEeCKUX ajiemeHtoB JI. W.
MeHnneneeBa

Tema 1. OcHoOBHBIE
3aKOHOMEPHOCTH

XHMHUYECKHX peakuui
(8 )

Knaccudukanus XUMHYCCKUX
peaKUMii 10 pa3InYHbIM IPU3HAKaM
(1m0 ymMCIly U COCTaBy y4acTBYIOIIUX
B PEaKLMU BEIECTB, 110 TEIJIOBOMY
s dekTy, o U3MEHEHUIO CTeleHEeH
OKHCIICHUS XUMUYECKUX
AIIEMEHTOB, IO OOPATUMOCTH, IO
Y4aCTHIO KaTajau3aTopa).

JK30- u SH/I0TEPMUYECKUE
pEeaKInH, TEPMOXHUMUYECKHE
ypaBHeHUsA. lloHsATHE O CKOpOCTH
XUMHUYECKOW peakuuu. Ilonarue o
TOMOTEHHBIX W TETEepOTEeHHBIX
peakuusax. [Tonstue 00 oGpaTUMBbIX
U HEOOpaTUMBIX  XUMHUYECKUX
peakuusax. [IoHsATHE 0 XUMHUYECKOM
paBHOBecHH. DaKTOPHI, BIHSIONINE
Ha CKOPOCTb XMMHUYECKOH peakiuuu
17§ MIOJIOKECHHE XUMHAYECKOTO
pPaBHOBECHS.
OKHUCIUTENEHO-BOCCTAHOBUTEIIEHBIC

PackpbIBaTh CMBICI M3Yy4aeMbIX INOHATHA W IPUMEHITh ITH IOHATUS IIPU
ONMCAHUU CBOMCTB BEILECTB U X IIPEBPALLICHUMN.

KnaccupummpoBarh XUMUYECKHE PEAKIIUH 110 PA3THYHBIM IPU3HAKAM.

Y cTaHaBJIMBATh 3aBUCUMOCTb CKOPOCTH XMMHMUYECKON PEaKLUU OT Pa3IMYHBIX
(dakTopoB.

[IporHo3upoBaTh BO3MOXHOCTH IPOTEKaHUS XUMHYECKHMX IIPEBpAIlCHUN B
Pa3INYHBIX YCIOBHSIX.

OnpenensaTb OKUCIUTENb U BOCCTaHOBUTENBL B OBP.

CoCTaBIISITh 3JEKTPOHHBIN OallaHC peaKLUu.

[Ipou3BOAUTE BBIUUCIECHUS 10 XUMUYECKUM YPABHEHUSAM.

BeicTpanBaTh pa3sBEPHYTHIE IUCBMEHHBIE M YCTHBIE OTBETHI C OINOPOM Ha
uH(pOpMaLKIO U3 y4eOHUKA U CITPABOYHBIX MAaTepUaAIOB, TPAMOTHO HUCIOJIb30BATh
VM3Y4YEHHBIN MOHATHIHBIN anmapaT Kypca XUMHUU.

lcnonb30BaTh MpHU  BHIMOJIHEHUWH  y4eOHBIX 3afaHuil U nporecce
M CCIIEI0BATEIBCKON NEeATEIbHOCTH Hay4HO-TIOMYJISIPHYIO JIUTEPATYPY
XUMUYECKOTO COJIepKaHUs, CIIPaBOUYHbIE MaTEpHAIIbI, pecypchl IHTepHeTa

B

peakiuu (3MEKTPOHHBIN OanaHc
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OKHCIUTEIIbHO-BOCCTAHOBUTEIIHLHOM

PEaKIIVH).

JleMoHCTpa MU

1. 3aBUCHUMOCTH CKOpOCTH
XUMHUYECKON peakIMK OT Pa3Iu4HbIX
(hakTopoB.

2. BosnelicTBue karanu3zaTopa Ha
CKOPOCTb XUMUUYECKON PEaKIIUH.

3. Ilpumepbl HeOOpaTUMBIX U
00paTUMBIX PEaKIIHA.

4. Cwmernenue paBHOBecCHUs
XUMHYECKON PEaKIUU.
Boiuucnenusn

— KOJIM4YCCTBA BCIICCTBA, 00BéMa u
MAaCChbI p€arcHTOB UJIM MMPOAYKTOB I10
YPAaBHCHUAM XHUMHUYCCKUX peaKI_II/Iﬁ

DJIeKTPOJIUTHYECKASA
UCCOMAIIHS.
XUMHYeCKHE peaknuu B

pacTBopax
(16 4)

Tema 2.

Teopus 3IIEKTPOJIUTUUECKON
UccOUaluu.  JJEKTPOJIUTB U
HE3JIEKTPOJIUTHI. Karnownsi,
AQHUOHBI. MexaHu3M JHUCCOLMAlUN
BEILIECTB C pPa3JIMYHBIMU BHJIAMHU
xuMuyeckon  cBs3u.  CrerneHb
mucconuanuu. CuibHbIE U clia0bie
DJIEKTPOJIUTHI.

Peakun HWOHHOTO oOMeHa,
yCJIOBHS WX TpoTekaHus. MoHHbIE
YpaBHEHUSI PEaKIIiA.
XUMUYECKHE  CBOWCTBA
OCHOBaHMM H COJIEM B
[pEeICTaBICHUI
PIEKTPOJIUTUYECKON
Cpena  pactBopa.

KHCJIOT,
CBETE
00
JIMCCOITMAITUM.
Ilorsatne o

CUAPOIIN3E COJIEH.

PackpplBaThb  CMBICI M3Yy4aeMbIX IOHATHM, a TaKXKe CMBICI
DIIEKTPOIIMTUYECKOM TUCCOLIMALIUY.

OOBACHATH NPUYMHBI ATEKTPOIPOBOTHOCTH BOJAHBIX PAaCTBOPOB.
CocTaBisITh ypaBHEHUS IHUCCOLMALIMM KHUCJIOT, LIEJIOYed M CoJieH, IOJIHBIE U
COKpAIlIEHHbIE MOHHBIE YPaBHEHUS XUMMUECKUX PEeaKLUii HOHHOTO OOMEHa.
[InanupoBaTh W OCYUIECTBIIATh Ha TNPAKTHUKE XUMHYECKHE DSKCIEPUMEHTHI,
IPOBOJIUTH HAOJIOCHNUS, IEJIaTh BBIBOJIBI IO PE3YJIbTaTaM SKCIEPUMEHTA.
CrnenoBarh mpaBwiiaM 0e30MacHO paboOThl B 1a00OpaTOpuu MpPHU KCIIOJIb30BAHUU
XMMHUYECKOH MOCYbl U 000pyIOBaHHUS.

[Tpon3BOIUTH BHIYMCIEHUS 10 XUMUYECKUM YPaBHEHUSIM.

BricTpauBaTh pa3BEPHYTBHIE NHCBMEHHBIE U YCTHBIE OTBETHI C ONOpPOM Ha
nH(pOpMaLKIO U3 yYeOHHMKA U CIPABOYHBIX MaTE€PHUAJIOB, TPaMOTHO HCIIOIb30BaTh
VM3Y4YEHHBIN MOHATUMHBIN ammapaT Kypca XUMHUU.

Vcnonp30BaTh NpU  BBHINOJHEHUMM y4eOHBIX 3aJaHM W B Tpoliecce
MCCIIEI0BATEIBCKOM JESTEIbHOCTH Hay4YHO-TIOMYJISIPHYIO JIUTEpPATypy

XAMHYECKOTO COJIEPaHMs, CIPAaBOYHBIE MaTepualbl, pecypchl IHTepHeTa

Teopuu
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KauecTBeHHBIE peakuu Ha
KAaTHOHBI U AHUOHBI.
JleMOHCTpaL Ul

DJIEKTpUYECKast IIPOBOJAMMOCTD
pPacTBOPOB  BEIIECTB; JIBH)KEHHUE
HMOHOB B JICKTPHYECKOM TOJIE.
OnBITHI, WUTIOCTPUPYIOIIIKE
NPU3HAKU TPOTEKaHHWS PeaKIui
noHHOTO oOmeHa. OmnbITEI 1O
ONpECIICHUIO CPEbl B pacTBOpax
coJiei (XJopuaa HaTpHs, KapOoHaTa
HaTpUs, XJIOpUaa LIUHKA).
JlabopaTopHble U NMpaKTHYeCKHe

padoThI

Vlabopamopmwiii onvim:
PeakmmnmnoHHOTO oOMeHa B
pacTBOpax AJIEKTPOJIMTOB:

cynbara wmemu(ll) u ménoun,
KapOoHaTa HATpuUs U  COJISHOM
KUCJIOTBI, PEaKIUsl HEeUTpaau3auuu
MEXIYy THUAPOKCUIOM Kalus U
COJITHOM KUCIIOTOM.

[ Ipaxmuyeckas paboma:

No 1. Pemenne
DKCIEPUMEHTAIBHBIX  33a4 110
TEME.

Botuucnenus

— TI0 YPAaBHEHUSIM XUMHUYECKUX
peakuui

Paznen 2. Hemeranbl u ux coenuHeHusi (34 u)
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Tema 3.

XapaKTepUCTHKA
XUMHUYECKHX JJIEMEHTOB|
VIIA-rpynnsl. I'ajiorenst

(6 =)

Oomas

Oobmas XapaKTepUCTHKA
raJIOrCHOB. Ocobennoctu
CTPOCHUS aTOMOB ITUX

5JIEMEHTOB, XapaKTEpPHBIE JUJISl HUX
cTenieHu okucieHus. CtpoeHue u
dusnyeckue CBOWCTBA MPOCTHIX
BELIECTB raJIOr€HOB.
XUMHYECKUE CBONCTBa Ha
npuMepe XxJjopa (B3auMoJEHCTBHE
C  MeTaulaMHM, HEMETaJUIaMu,
[IeJI0YaMHM ). XI10pOBOAOPOSI.
ConsiHasg KHUCIIOTa, XUMHUYECKHUE
CBOMCTBA, IIOJIy4YEHHUE,
[IPUMEHEHUE. KauectBennsie
peakLyy Ha raJloreHHUIMOHBI.
[lelicTBUE XJIOpa M XJOPOBOAOPOJA
Ha OpraHu3M YeJI0BEKa.
Baxueime  xJopuasl W UX
HaXO0X/IEHUE B IIPUPO/IE.
JleMOHCTpan U
Buneomarepuaisr:
U UX COEIMHEHUS.
OO0pa31bl XJIOPUIOB.
JlabopaTopHble
NpaKkTH4YecKue padoTbl
Vlabopamopmubwiii onvim:
PacniozHaBanue

XJIOPU]I-UOHOB.

[ Ipaxmuueckas paboma:

Ne 2. TMomydeHue CONSTHONW KHCIIOTHI,
U3y4eHue e€ CBOMCTB.

Boviuucnenusn

TaJIOrCHbI

u

OOBsACHATH OOIIME 3aKOHOMEPHOCTH B HM3MEHEHUHM CBOWMCTB HEMETAJUIOB U MX
COCIMHEHUH B IIPEJENax MaJIbIX IEPUOJIOB U TIaBHBIX noarpynn Ilepuonnyeckoi
CUCTEMBI XUMHYECKHUX DJIEMEHTOB C Y4ETOM CTPOCHHUS UX aTOMOB.
XapakTepu3oBaTh (U3NYECKHE U XMMHYECKHE CBOMCTBA IPOCTBIX BEILECTB
rajJOreHoB (Ha IpUMeEpe XJIOpa) U CIOXKHBIX BEHIECTB (XJIOPOBOLOPOIA, XJIOPUAA
HaTpUsl), COCOOBI UX MOJIYYEHHUs, IPUMEHEHUE U 3HAUYEHUE B IIPUPOJE U KU3HU
YCIIOBEKA.

OnpenensTs raJJoreHuIMOHbI B paCTBOPE.

[InaHupoBaTh M OCYIIECTBIATH HAa IPAKTUKE XHMHWYECKUE DKCIICPUMEHTHI,
[IPOBOJIUTH HAOJIOJEHNUS, 1eJIaTh BBIBOJIBI IO PE3YJIbTaTaM SKCIEPUMEHTA.
CnenoBath npaBuiaM Oe3omacHOW pabOThI B JIaOOPaTOPUH MPH HCIIOIb30BAHUU
XMMUYECKOH MOCY/Ibl 1 000py10BaHHUS.

BricTpauBarh pa3sBEPHYTHIE IMCBMEHHBIE W YCTHBIE OTBETHI C OIOPOM Ha
nH(pOpMalHIO U3 y4eOHUKA U CIIPABOYHBIX MaTepUaJIOB, TPAMOTHO UCIOJIb30BaTh
M3y4YEHHBIN NOHATUIHBIN alrapaT Kypca XUMHH.

lcnonb30BaTh IMpU  BBIIOJHEHWM  y4YeOHBIX 3aJaHUi U pouecce
MCCIIEI0BATEIBLCKON JESATEIBHOCTH Hay4HO-IIOMYJISIPHYIO IuTEpaTypy
XMMHUYECKOIO COJEPKaHus, CIIPABOYHBIE MaTepHalibl, pecypchl IHTepHeTa

B

— N0 YPABHCHUAM XHUMHUYCCKUX
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peakuuid, eclIn OJIUH u3
peareHToB J1aH B U30BITKE;
00BEMOB  Ta30B MO  YPAaBHEHUI]
peakuMu  Ha  OCHOBE 3aKOH4

00BEMHBIX OTHOILIEHHH Ta30B

Tema 4,
XapaKTepUCTHKA
XHMHYECKHX 3J1eMEHTOB
VIA-rpynnbi. Cepa u eé
coeuHeHHH (8 u)

Oomas

OO0m1as XxapakTepucTUKa 3JIEMEHTOB
VIA-rpynmel. Ocobennoctn
CTPOEHUSI aTOMOB 3THX DJIEMEHTOB,
XapaKTepHbIE JJs HUX CTEHEeHH
OKHCIICHUS. CrpoeHnue 51
dbusznyeckue CBOMCTBA  MPOCTHIX
BEIIIECTB — KHUCJIOPOJIa U CEPBHI.
AJUIOTpOIIHBIE MoaupUKaIII
KHCIIOPOJa MU Cepbl. XHMHYECKHUE
cBoiictBa  ceprl. CepoBomopof,
CTpPOCHHUE, ¢busnueckue u
XUMUYECKHe CcBoMcTBAa. OKcUabl
cepbl Kak MpeACTaBUTEIN
KHCIIOTHBIX  OKcuaoB.  CepHas
KHUCII0Ta, GU3NYECKUE

1 XMMUYECKHUE CBOWCTBA (00IIME Kak
MPEACTaBUTENS Kjlacca KHCIOT H
cnenuduyeckue), IpUMeHEHHUE.
XUMUYECKUE pEaKINu, JexKalume B
OCHOBE MPOMBIIUIEHHOTO CIocoda
[IOTy4YEHUS CEPHOM  KHCIIOTHI.
Armmapartbl ¥ TMPOTEKAIONIMe B HHUX
MPOLIECCHI (Ha  mpm- Mepe
MPOU3BOJCTBA CEPHOU KHCIIOTHI).
Comnun CEepHOM KHUCJIOTBHI,
KaueCTBEHHAs! peakuus Ha
cynbdaT-uoH.

Haxoxaenue cepbl U €€ COeIMHEHU I

OOBsACHATH O00IIME 3aKOHOMEPHOCTH B HW3MEHEHHMH CBOWCTB
VIA-rpynnsl 1 uX COEIMHEHUN C Y4ETOM CTPOCHHUS UX aTOMOB.
XapakTepu3oBaTh (U3MUECKUE M XHUMHYECKHE CBOWCTBA MPOCTOTO BEIISCTBA
cepbl M €€ COeOUHEHHH (CepoBOAOPOJA, OKCUIOB CEpbl, CEPHOU KHCIOTHI,
cynb(haToB), COCOOBI MX MOJyYCHUs, MPUMEHEHUE W 3HAYCHUE B IMPHUPOJIC U
PKU3HU YETIOBEKa.

OnpenensaTb HaTU4Ke Cyab(aT-uOHOB B paCTBOPE.

OOBSICHITH CYIIHOCTh JKOJIOTUYECKUX MPOOJieM, CBSI3aHHBIX C MepepaboTKOM
COCIMHEHUH CEPBI.

[I1anupoBaTh ¥ OCYLIECTBISATh Ha MPAKTUKE XUMUYECKHE OSKCIEPUMEHTHI,
MPOBOJIUTH HAOIIOJCHUS, IeTIaTh BEIBOBI IO PE3yJIbTaTaM IKCIIEPUMEHTA.
CnenoBath mpaBuiam 6e30macHOi paboThl B 1a00OpaTOpUU MPU HCIIOIb30BAHUU
XUMUYECKON TTOCY/IbI U 000pYAOBaHMUS.

[Ipon3BOUTE BBIUUCIEHUS [0 XUMUYECKUM YPABHEHUSAM.

Vcrionp30BaTh TIpU  BBITIOJIHEHUH  YYEOHBIX 3aJaHUl  TEKCThl yueOHHUKa,
crpaBouyHble MaTepuansl ([leprogudeckyro cucTeMy XHMHUYECKHUX 31eMeHTOB [l.
. MenneneeBa, TabauIly pacTBOPUMOCTH KHCIIOT, OCHOBAaHUW M COJIEH B BOJE,
PIEKTPOXUMUYECKHI psAJl HAIPSHKEHUI METAIIOB).

Vcronp30BaTh TPU  BBIMOJTHEHUW  Y4YEOHBIX 3aJaHUd W B MpoOIEcCe
MCCIIE10BATENbCKON NeATETbHOCTH Hay4HO-TIOMYJISIPHYIO JTUTEPATYPY
XUMHUYECKOTO COICpKaHUsI, CIIPAaBOYHBIE MaTepHabl, pecypchl UHTepHeTa

9JICMCHTOB
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B IIPUPOZE. XHUMHUYECKOE
3arps3HEHUE OKPYXKAIOIEH Cpenbl
COCAMHCHUSAMU CCPbI (KI/ICJIOTHBIG

MO, 3arps3HEHHE BO3JyXa U
BOJI0OEMOB), CIIOCOOBI ero
peIOTBPALICHUS.
JleMOHCTpaL U

Komnekuuu (Buaeomarepuaibl):
cepa u €€ COeIMHECHUS.
OOyrnuBanue caxapa IOJ
eliCTBUEM KOHIIEHTPUPOBAHHOU
CEpPHOM KHUCJIOTHI.

JlabopaTopHble U MPaKTHYECKHE

padoThI
Jlabopamophule ONbIMbL:
OObHapyxeHue Cynb(aT-uoHOB.
BsaumoneiicTBue pasz0aBiieHHOMH
CEpPHOM KUCJIOTHI C IUHKOM.
Boiuucnenusn
— 10 YpPaBHEHUSM  XUMHUYECKHX
peakui;
— MacCOBOM JI0JIM BBIXO/1a IPOAYKTA
peaximn
Tema S. Oobmast |O0mas xapakTepucTuka 31eMeHTOB |OOBICHATh OOIIMe 3aKOHOMEPHOCTM B HM3MEHEHUM CBOMCTB 3JEMEHTOB
XapaKTepUCTHKA VA-rpynisl. OcoOenHoctu [VA-TpYIIIBI U UX COEAUHEHUN C YYETOM CTPOSHUS UX aTOMOB.
XHMHYECKHX JIEMEHTOB [CTPOEHHUS aTOMOB 3THX JIEMEHTOB, |[XapaKTepu3oBaTh (PU3MYECKHE M XMMUYECKHUE CBOICTBA MPOCTHIX BEIIECTB a30Ta
VA-rpynnsbl. A30T, [xapakTepHble [UIsi HHUX CTerneHu U Gocopa M UX COCIMHEHUN (aMMHUaKa, COJIed aMMOHUS, a30THOM KHCIJIOTHI,
pochop " HUX |OKHCIICHUS. HUTpaTOB, okcuaa pocdopa(V) u pochopHoii KUCIOTHI, PochaToB), CIOCOOBI UX

coequnenus (10 )

A30T, pacIpoCTpaHEHHE B IMPHUPOJIE,
¢du3nueckre 1 XUMHUECKUE CBOICTBA,
Kpyrosoport azora B mpupo/e.
AMMHaK, ero (Qusnueckue U

XUMHUYCCKUC CBOﬁCTBa, ITOJIYUCHUC

MOJTy9YCHUsI, TIPUMEHEHUE U 3HAYEHUE B IPUPOJIC
U J)KU3HU YeJIOBeKa.

OnpenensiTh HOHBI aMMOHHUS U (hochaT-UOHBI B PACTBODE.

OOBACHATH CYIIHOCTh HKOJIOTHYECKUX MPOOJIeM, CBS3aHHBIX C HaXOXKICHHUEM
coeTMHEHMH a30Ta B ocdopa B OKPYKAIOIIEH cpeie.
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1 [IPUMCHCHHUC. Conu AMMOHMUA, UX

buznvecKue
174 XUMHUYECKHE CBOMCTBA,
MIpUMEHEHHE. KauecTBennas

PCaKknus Ha HOHbI aMMOHUA.
A30THas KHCIIOTa, €€ Gpu3ndyeckne

U XHMHYECKHE CBOMcTBa (0OmIue
KaK IPEJCTAaBUTENS KJlacca KHUCIIOT
u cneunpuyeckue). McnonpzoBanue
HUTPATOB W COJIl aMMOHHS B

KaueCcTBE MUHEPATHHBIX
y10OpeHuil.

XUMHUYECKOE 3arpsi3HEHNE
OKpYKarollel cpeibl COeMHEHUSIMH
a30Ta (KUCTIOTHBIE IOKIH,
3arpsi3HEHUE BO3AyXa, TMOYBBI H
BOZIOEMOB).

Docdop, AJTOTPOIIHBIE
MOAU(UKAIII docdopa,
buznueckue u XUMHYECKHE
CBOMCTBA.

Oxcun docdopa(V) u dochopnas
KHUCJIOTA, dbuznveckue u

XUMHYECKHE CBOWCTBA, MOJIy4YEHUE.
KauecTBenHnas peakuus Ha
dochaT-noHbI.

Hcnonp3oBanue docdaros B
Ka4yeCcTBE MUHEPAIbHBIX YA0OpEHHA.
3arpsi3HeHue MPUPOIHBIX BOJOEMOB

dochatamu.

JleMOHCTpaL U1

Komnexkuuu:  dochop u  ux
COCAUHEHUSL. B3aumopeiicreue

[InaHupoBaTh W OCYLIECTBISATh HAa MPAKTUKE XHUMHUUYECKHE HKCIIEPUMEHTHI,
MIPOBOJIUTH HAOIOJICHUS, IeJIaTh BBIBOIBI 11O PE3yJIbTaTaM dKCIIEPUMEHTA.
CrnenoBarh mpaBuiiaM 0e30macHON pabOThI B 1aOOPATOpPUM TPU HCIIOTH30BAHUH
XUMUYECKON MTOCY/IbI K 000pYAOBaHHUS.

[Ipor3BOIUTH BBHIUUCICHUS [0 XUMUYECKUM YPABHEHUSM.

Vcrionp30BaTh TIPU  BBIIOJTHEHUW Y4YEOHBIX 3aJaHUN TEKCTHI Y4YcOHMKA,
CIIPaBOYHbIC MaTEpHAIIbI (MIEPUOJAUUYECKYIO CUCTEMY XUMHUYECKUX 3JIeMEeHTOB [l.
1. MenneneeBa, TabauIly pacTBOPUMOCTH KHCJIOT, OCHOBAaHUW M COJIEH B BOJE,
PIIEKTPOXUMUYECKUH Pl HAIPSKEHUM METAJIIOB).

Vcronp30BaTh TPU  BBIMOJHEHUW  Y4YEOHBIX 3aJaHUd W B IpoIlecce
HCCIICA0BATEILCKOM JIeITSIbHOCTHU HAYyYHO-TIOMYJISIPHYIO TUTEpaTypy
XUMHUYECKOTO COJIepkKaHUs, CIIpaBOUYHbIE MaTepHalibl, pecypcbl HTEepHETa
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KOHIIEHTPUPOBAHHOU a30THOM
KHCJIOTBI C MEJIBIO.

JlaboparopHble U NMpaKkTHYeCKHe
padoThI

JlabopamopHvie onvimul.

1. BsaumozeiictBue coyien
aMMOHUS ¢ MIEI0YBIO.
2. OsHakomJIeHHE C O0Opa3mamu

A30THBIX U (POCHOpHBIX yIOOpEHNUH.

lIpaxmuueckas paboma:

Ne 3. Tlomydenwme

W3Yy4EHUE €r0 CBOWCTB.

Bovluucnenusn

— II0 ypaBHEHUSM XUMHUYECKHX
CaKIUI

aMMHMaKa,

Tema 6.
XapaKTepUCTHKA
XMMHYECKHMX 3JIeMEHTOB
IVA-rpynnsl.

Yriaepoa M KpeMHU U
WX COCAMHEHUS

(10 u)

Oomas

Yraepon, aJUIOTPOIHBIE
Mo (UKaIK, pacpoCTpaHEHUE B
pupose, ¢buznveckue u
XMMHUYECKHE CBOMCTBA.

A icopOrnius. Kpyrosoport
YIJIepoa B IPUPOJIE.

Oxcupapl yriepona, ux pu3nyecKkue
U XUMUYECKHE CBOMCTBA, UX
eCcTBUE Ha JKUBBIE OPTaHU3MBI,
[OJIy4YEeHUE

U IpUMEHEHHE. OKOJOTHYECKUE
npoOJeMbl, CBSI3aHHBIE C OKCHJIOM
yraepona(lV); TUTIOTE3a
rI100aFHOTO MOTETJICHUS KIIMMAaTa;
MapHUKOBBIN YPEKT.

YronbpHas KUCIOTa U €€ COJU, UX
buznueckue u XUMUYECKHE

CBOﬁCTBa, IMOJIYYCHHC n

OOBsICHATH O0IIME 3aKOHOMEPHOCTM B M3MEHEHUM CBOMCTB 3JIEMEHTOB
[VA-rpynnel 1 X COEIMHEHUI C YYETOM CTPOEHUS UX aTOMOB.

XapakTepu3oBaTh (pU3NUECKUE

W XMMHYECKHE CBOWMCTBA IIPOCTBIX BEIIECTB YINIEPOAA MU KPEMHUS M HX
CoeIMHEHUIN (OKCHJIOB YIJepoja, YTrOJbHOM KHCIOTHI, KapOOHATOB, OKcHIA
KPEeMHHUS, KPEMHHUEBOW KHCIOTBI, CUJIMKATOB), CHOCOOBI HUX MOJYYECHHMS,
[IPUMEHEHNE U 3HAYE€HUE B PUPOJIE U KU3HU YEJIOBEKa.

OnpenensaTb kKapOOHAT- U CHIIMKAT- HOHBI B PACTBOPE.

OOBSICHATH CYIIHOCTb SKOJIOIMUYECKHUX MpOOJeM, CBA3aHHBIX C HaXO0XKJIEHUEM
YTJIEKUCIIOTO T'a3a B OKPYIKaIOIIEN cpese.

WnmocTpupoBaTh  B3aMMOCBSI3b  HEOPraHMYECKHX COEIMHEHUN yriepojga |
OpraHMYECKUX BEIIECTB.

[I1anupoBaTh M OCYLIECTBISITH HAa MPAKTUKE XUMHUYECKHE OSKCIIEPUMEHTHI,
MPOBOJUTH HaOIIOAEHUS, JAeaTh BBIBOBI 10 pe3yabTaTaM 3KCIIEPUMEHTA.
CnenoBath npaBuiam Oe30macHOi paboThl B 1a00OpaTOpUU MPU HCIIOIb30BAHUU
XMMUYECKOH MOCYbI K 000py10BaHMUS.

Vcnonp30BaTh MpU  BHINOJHEHUH YUEOHBIX 3aJaHUM TEKCThl y4ueOHHKa,
cnpaBoyHble MaTepuaisl (Ilepuoguueckyro cucteMy XMMHUYECKHX 31€MEHTOB Jl.
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[IPUMEHEHUE. KauectBenHas
peakuys Ha KapOOHAT-UOHBI.
lcnionp3oBanne KapOOHATOB B

OBITY, MeIULMHE,
MPOMBIIIIJICHHOCTH, CEJIbCKOM
XO3sHCTBE.

[lepBoHavanbHble  MOHATUS 00

OpraHWYEeCKUX BEIIeCTBaX KakK o
COETUHEHMAX yriepoja:
0COOEHHOCTH COCTaBa M CTPOCHUS.
[loHsgTie 0 OHMOJIOTMYECKH Ba)KHBIX

BEIIIECTBAX: KHUpax, Oenkax,
YTJIEBOJAX. MarepuasibHOE
€/IMHCTBO OpPraHUYEeCcKuX u

HEOPraHUYECKUX COEAMHEHUN.
Kpemuwuii, ero ¢usuyeckue w
XMMHYECKHE CBOMCTBA, MOJTYyYECHHE
1 IPUMEHEHUE B DJIEKTPOHHUKE.
CoenvHEHUsS KPEMHHUS B MHPUPOJE.
OO0mue mpeacTaBieHus 00 OKCHUJE
kpemuuss(IV) um  kpemHueBoit
KHCIIOTE. Cunukarsl, ux
MCII0JIb30BaHUE B OBITY, ME/IULIMHE,
[MPOMBIIUIEHHOCTH.  BaxkHeunmmue
CTPOUTEJIbHbBIE MaTepUaIbl:
KEepaMHUKa, CTeKJIO, IIEeMEHT, OeTOH,
YKEJIe300€TOH. [IpoGnembl
06e301acHOro WCIIOJIb30BaHUS
CTPOUTENIbHBIX  MaTepHajoB B
[OBCEIHEBHOM JKU3HH.
J/leMOHCTpaLUK

Mopenn KpUCTAIITNYECKUX PEMIETOK
anamasa, rpadura, MOJIEKYJIbI

1. MenpaeneeBa, TaOnuily pacTBOPUMOCTH KUCIIOT, OCHOBaHUI U coJieil B Boje,
HIIEKTPOXUMUYECKUN PsIJl HAIIPSKEHUH METAIlIOB).

lMcnonp30BaTh MpHU  BBIIOJHEHWH  y4eOHBIX 3aJaHMi M B IIpoLEcce
MCCIIEI0BATEIBCKON JeSATEIBHOCTH Hay4YHO-IOIYJISIPHYIO JUTEPATypy
XUMHUYECKOTO COJIepKaHUs, CIIPaBOYHbIE MaTEPUAIIbI, pecypcehl MIHTepHEeTa
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bynnepena.

AncopOrvsi pacCTBOPEHHBIX BEIICCTB
AKTUBUPOBAHHBIM YIIEM.
[IpoTuBoras. Buneomarepuaist:
CUJIMKATHASI IPOMBIIIJIEHHOCTb.
Mozenu MOJEKYJI OpPraHMYeCKHX
BELLECTB.

JlaGopaTopHble M NpPaKTHYeCKHE

padoThI
Vlabopamopuwiii onvim:
KavecTBeHHast peaxist Ha

KapOOHAT-HMOH.

[ Ipaxmuyeckue pabomoi:

Ne 4. IlonyueHue yriekucioro rasa
KauectBenHnas peakius HA
KapOOHAT-HMOH.

No5. PelieHne 3KcriepruMEHTATbHBIX
3aznad o reme «Hemeramisi».
Boiuucnenusn

— 110 YpaBHEHHUSAM XHMUYECKHX
[peakuuii, ecau OJWH U3 PEearcHTOB
1aH B BHUJI€ BOJHOTO PAacTBOpaA C

N3BECTHOU MaCCOBOU JI0JIEN
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10 KJIIACC

(2 4 B HEmemro, Becero 68 4, U3 HUX 2 4 — pe3epBHOE BpeMs)

IIpumepHbIe TEMBI,
packpbIBaoIue
AAHHBIN pa3aeJ

MPOrpamMmbli,

M KOJHYECTBO YaCOB,

OTBOJMMOE HA HX
U3yuyeHHe

OcHOBHOe coep:kaHue

OcHOBHbBIE BHUABI J€ATCJIBbHOCTH Oﬁy‘lalOlIII/IXCﬂ

Pa3zgen 1. MeTaJiibl M X CO

equnenus (50 u)

METAJNJI0B
(10 u)

Tema 1. O0mue CBoﬁCTBaJO6ma;1

XapaKkTEepPUCTUKA
XUMHUYECKHUX JJIEMEHTOB —
METaJJIOB  Ha  OCHOBAaHUU  MX
nonoxkeHnss B Ilepuoanueckoi

CHCTEME XMMUYECKHUX DJIEMEHTOB
JI. 1. MenneneeBa U CTpOeHUs
atomoB.  CTpoeHHe  MeETaIoB.
MeTannndeckas CBSI3b 171
MeTaJuIMuecKasi KpHUCTAJUIMYecKas
peneTka. DNEeKTPOXUMHUYECKHUM
psia HaIpsKEeHU! METaJIJIOB.
dusnueckue i XAMUYECKHE
CBOMCTBa METaJIJIoB. OOmmue
CIOCOOBI MOTYYEHHUS METAJIJIOB.

[loHsiTHE O KOpPPO3UU METAIOB M
OCHOBHEIE CIIOCOOBI  3aIlllUTHI  OT
koppo3uu. CruiaBel (cTalnb, YyTyH,

PackppiBaThb CMBICH HM3y4aeMbIX IOHATHM M NPUMEHATb 3TH IOHATHUA IIPU
ONMCAaHUM CBOKCTB BEILIECTB U UX MPEBPALICHU.

OOBACHATH 00IME 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3JIEMEHTOB-METAIIIIOB
1 UX COEIMHEHUN C Y4ETOM CTPOEHMS UX aTOMOB.

XapakTepu3oBaTh CTPOCHME METAJJIOB, oO0muMe (U3NYecCKMe U XUMHUYECKHE
CBOMCTBA METAJIOB.

XapakTepu30BaTh 00IIME CIOCOOBI MOTYYEHUSI METAIIIIOB.

CnenoBatp npaBuiaM 0e30MacHO paboThl B 1a0OpaTOPUU MPHU HCIIOIb30BAHUU
XMMUYECKOH MOCY/bl U 000py10BaHHUS.

[Ipon3BOINTE BBIYUCIIEHUS IO XUMUYECKUM YPaBHEHUSIM.

Vcnonb30BaTh MpH  BBINOJHEHWM Y4YeOHBIX 3aJaHUA TEKCThl y4eOHHKa,
cipaBoyHble MaTepuaisl (I[leproguueckyro cucreMy XMMHUYECKUX AJIEMEHTOB /Jl.
1. MenaeneeBa, TabnuIly pacTBOPUMOCTH KHUCIIOT, OCHOBAaHHWI M cojlel B BOJE,
PIIEKTPOXUMUYECKUH PsiJl HAPSKEHUN METaIOB).

Vcnonp30BaTh MpH  BBHINOJHEHHMM y4eOHBIX 3aJaHMd M B Ipolecce
1CCIIEIOBATENLCKOM NeSITeIbHOCTH HayYHO-MIOMYJISIPHYIO JUTEpaTypy
XUMHUYECKOIO COJEPKaHus, CIIPABOYHBIE MaTepHallbl, pecypchbl IHTepHETa

TFOPATFOMHUHHIM, OpoH3a), X
[IPUMEHEHNE B ObITY u
IIPOMBIIIJIICHHOCTH.

JleMoHCcTpau U
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O3HakoMJIEHHE c oOpa3uaMu
METaJIOB u CILJIaBOB, ux
¢usnyeckuMu cBoiictBamMmu. Mojenu
KPUCTANINYECKUX peieéTok
METaJIJIOB.

Buneomarepuais: KOppo3us
METaJIJIOB.

JlabopaTopHble U NMPaKTHYECKUE
padoThI

Vlabopamophuie OnbImo:
O3zHakomyeHue ¢  obOpasuamu
CIJIABOB METAJLJIOB.

3aBUCUMOCTh CKOpPOCTH

peaKkuy MeTajljla C KUCIOTOU

OT IPHUPOJIbI METAJLIA.

Buviuucnenusn

[0 YPaBHEHUSIM XHMHYECKUX
peaKkuuii, €ClIM OJUH U3 PEarcHTOB
COZIEPIKUT IPUMECH

Tema 2. Baxueiimue
METAJIbI 7 ux
COCIMHEHUS

(40 a)

[Ilenounbie MeTabl. [Tooxxenue B
[Iepuoanueckon CUCTEME
XUMHUYECKuX dnementor J[. U,
MeHeneeBa, CTPOEHHE aTOMOB.
HaxoxxaeHue B npupoJe.
duznueckue M XUMHYECKHUE
CBOMCTBa (Ha mpuUMepe HaTpus U
Kamus). OKCUABI U THUIPOKCHUIBI
HaTpusi W Kamus. [IpumeHeHue
[ICJIOYHBIX METAJUIOB U HUX
COEeIUHEHNH.
[IleouHO3EMENBHBIE  METAJIbI
MAarHuii M KaJblIMM, CTPOEHHUE

ATOMOB. Ilonoxenue B

OO0BsICHATH O0IIME 3aKOHOMEPHOCTH B U3MEHEHUHU CBOWCTB AJIEMEHTOB-METAIIJIOB
B IPYIIAaxX U UX COEAUHEHUN ¢ yUETOM CTPOEHUS UX aTOMOB.

Xapaktepu3oBaTh (PU3NYECKHE M XUMHUYECKHE CBOMCTBA IMPOCTHIX BEIIECTB
METAJIJIOB U HMX COEAMHEHUU (OKCHUIOB, THJIPOKCHJIIOB, COJIEH), CHOCOOBI HX
MOJIy4eHUS, TPUMEHEHUE U 3HAYCHHUE B TIPUPOJIC U KUZHH YETIOBEKA.
Pacrio3HaBaTh C MOMOIIBIO KAU€CTBEHHBIX PEAKINil HOHBI METAJNIOB (MarHus,
QITIOMUHMS, [IMHKA, JKeJie3a, MEJIN).

[[naHupoBaTh M OCYHIECTBJISATh HAa MPAKTHUKE XUMUYECKUE HKCIIEPUMEHTHI,
MPOBOJIUTH HAOIIOJICHUS, IeTIaTh BEIBOBI IO pe3yIbTaTaM IKCIIEPUMEHTA.
CrnenoBatrh mpaBuiaM 0e30MacHON padOTHl B 1aOOpaTOpUM MPU UCIIOIB30BAHUU
XUMHUYECKON TTOCY/IbI K 000pYAOBaHHUS.

[Ipon3BOUTE BHIUUCIEHUS 10 XUMUYECKUM YPABHEHUSM.

BricTpanBath pa3BEPHYTHIC MUCHMEHHBIE W YCTHBIE OTBETHI C OMOPOW Ha
nH(pOpMaIIKIo U3 yueOHNKA M CIIPABOYHBIX MaTEPHAJIOB, TPAMOTHO MCTOIb30BaTh
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[Ileprnonnueckoit CUCTEME
xumMudeckux osiaementos J. .
MeHneseena.

Haxoxxneaue B pUupoae.
PDuznueckue U  XHUMHUYECKHUE
CBOIICTBA. Baxueiimue

COCIUHCHUS Kaabliusl (OKCHJ,
rugpokcus, conu). JKEcTkocTh
BOJBI U CIIOCOOBIEE yCTpaHEHUS.
AJTIOMUHUI. ITonoxxenue B
[Ileprnonnueckoiut cucreme
xuMudeckux snemMeHTtoB J[. .
MenpaeneeBa, CTPOCHHE aToMa.
Haxoxnaenue B pUpoaE.
dusnyeckue U XUMHUYECKHUE
CBOMCTBA. AwmdoTtepHbie
CBOMCTBA OKCHJIa U TUAPOKCHUIA.
Keneso. [Tonoxenue B
[leproanaeckoi cucreme
XUMHUYECKHUX BJIEMEHTOB

JI. . Menneneena, CTPOEHUE
atroma. Haxoxnenue B npupoje,
duzndeckue u XUMHUYECKUE
cBoiicTBa. OKCHUIBI, THUJIPOKCH]IbI
u conu xenesa(ll)

u >xene3a(lll).

JleMoHcTpanuu
B3anmoneiictBue HATpUsd C
BOJI0M. OKpallluBaHWE MJIAMEHU
MOHAMHU HATPHUS U KaJTHs.

OxkpamuBanue IIaMeHUu
MOHAMU KaJIbITU.
B3anmonencTBHue OKCHIIa

M3y4CHHBIN NOHATUMHBIN anmnapaT Kypca XUMHUH.

Vcnonp30BaTh MpH  BHINOJIHEHWH y4eOHBIX 33JaHUid W B Ipoliecce
MCCIIEIOBATENBCKOM JeSITeIbHOCTH HAYYHO-TIOMYJISIPHYIO JTUTEpaTypy
XUMHUYECKOTO COJIEpP KaHMs, CIIPaBOYHbIE MaTepualbl, pecypchl MHTepHeTa
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KaJIbLASI CBOOOM.
Buneomarepuansi: ropeHue
JKesle3a BKUCIIOPOJIE U XJIOpE.
JlabopaTropHble M NpaKTHYECKHE
padoThI Jlabopamopnwie
onvimal: O3HakomJiieHuE C
oOpasnamMul  aJFOMUHHUSI H  €ro
CILJIABOB.

AmdoTepHbIe CBOMCTBa
rUAPOKCUIAATTFOMUHUS.
KauecTBeHHBIE peakIuyu Ha
HOHBDKEJIE3a.

[ Ipakmuueckue pabomuw:

Ne 6. JKécrkocth BOIBI WM
METOAbI €€yCTPAHCHU.

Ne 7. Pemienne
DKCIIEPUMEHTAJIBHBIX 3a/Jad [0
Teme «MeTtasuibD.
Boiuucnenusn

— 110 YpaBHEHUSIM
XMMHUYECKUX pEaKlui, eciu
OOWUH W3 pPEareHToOB JIaH B
U30BITKE WM  COAEPKUT

pHUMECH;
MaCcCOBOU J0JIA BbIXO/14
NpOyKTApEAKIINU

Pa3znen 4. Xumusi u okpy:karomas cpeaa (6 u)
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Tema 3. BemecrBa m

Hosbie MaTCpuUuajibl 1 TCXHOJIOTHUHA,

XapakTepu3oBaTh poOJb XUMHUU B pa3- JUYHBIX cdepax ACITeIbHOCTH JIIOJEH,

MaTepuajbl B JKHM3HM (BemiectBa W marepualibl BOCHOBHBIE BEIIECTBA M MaTEpHUalIbl, MPUMEHSEMbIE B >KM3HU COBPEMEHHOIO
JeJI0BeKAa MOBCEJIHEBHOM >KM3HU YEJIOBEKA/UeNIOBEKA.
(6 1) XUMUS U 3J0POBBE. OOBACHATH YCIOBUA 0€30MacHOr0 KCIOIb30BAHMS BEHIECTB M XUMHUYECKUX
be3zonacHoe  WCIONIB30BAaHUE  |[PEAKIHiA B OBITY.
BCILICCTB U XUMHYECKHUX  |AHaIM3upoBaTh U KPUTUYECKH OLIGHWBATh HH(OpMALMIO O  BIUSHUU
[peakIuii B OBITY. [MPOMBIIIIJICHHOCTH, CEJIbCKOr0 XO035iCTBa, TPAHCHIOpPTa W JAp. Ha COCTOSTHUE
[Ipupoaubie WCTOYHHUKH (OKPYXKAIOUIeH cpeabl.
YTJIEBOJIOPOJIOB (yronb, [YMeTb OKa3bIBaTh MEPBYIO MOMOIIb P XUMUYECKUX 03KOTaX U OTPABJICHUSX.
OPUPOIHBIN ras, HedTh), ([IpuHHMaTh yyacTue B 00CYXIEHUU MPOOJIEM XUMUYECKON U IKOJIOTUYECKOM
NPOJIYKThI UX MEPEPAOOTKU, UX |[HANMPABICHHOCTH, BBICKA3bIBaTh COOCTBEHHYIO TMO3UIMI0O 10 TpoljemMe u
poJib [peagaraTb BO3MOXKHBIE ITyTH €€ PeleHus
B OBITY ¥ MPOMBIIIJICHHOCTH.
OCHOBBI AKOJIOTMYECKOMI
PaMOTHOCTH. XHUMHYECKOE
3arpsi3HEHUE OKpY>Karo- IIeu
Ccpelibl (mpenenbHO
onycTumast KOHIICHTpAIHS
BeniectB — [1JIK).
Ponrp XumMuMM B peElICHUH
SKOJIOTMYECKUXTIPOOJIEM
O06o0menne

MPOIICHHOI0 Kypca
(10 gacos)
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IHoaxoabl K OLleHMBAHUIO INIAHUPYEMBbIX Pe3yJabTATOB 00y4YeHUs!

[Ipu oLleHMBaHUY MIAHUPYEMBIX PE3YJIBTATOB O0YUEHHS XUMHUHN YUYAIIUXCS C
HOIA HeoOXoauMO YYMTBIBaTh TaKUE€ WHAMBHIyaJIbHbIE OCOOEHHOCTH UX
pa3BUTHS, KAK: YPOBEHb DPAa3BUTHs MOTOPUKH PYK, YPOBEHb BIAJCHUSA YCTHOU
AKCIIPECCUBHOM PEUbl0, YPOBEHb PaOOTOCIIOCOOHOCTH Ha YpOKe (HMCTOIAEMOCTh
LIEHTPAJIbHOM HEpPBHOUM cucTeMsbl). Mcxonss U3 3TOro, y4uTellb HMCHOJIB3YET MJIs
yUalmxcs WHIUBUAYaTbHbIE (DOPMBI KOHTPOJIS PE3yJIbTAaTOB OOYYEHHUS XHUMUHU.
IIpu cHMKEHHOW pabOTOCIIOCOOHOCTH, BBIPAKEHHBIX HAPYIICHHUSIX MOTOPUKH PYK
BO3MOKHO  YBEJIIMYEHHWE BPEMEHHM [UIsl  BBINOJHEHUS  KOHTPOJIBHBIX H
CaMOCTOATENbHBIX PA00T. KOHTpOJIbHBIE, CAMOCTOSITENIbHBIE M IPAKTUYECKHE
paboTel TpU HEOOXOAMMOCTH MOTYT TMpeJiaratbCsi C  HCIOJIb30BAaHHEM
AJIEKTPOHHBIX CHUCTEM TECTUPOBAHHUSA, HMHOIO MPOrpaMMHOr0 obOecreyeHus,
o0ecneunBaroero  MEepCOHU(PUIUPOBAHHBI  y4eT  y4yeOHBIX JOCTH)KEHUM
oOyuaromuxcs. Tekymuil KOHTpodb B ()OpME YCTHOTO OmIpoca MpH HUZKOM
KayeCTBE YCTHOM OSKCIPECCUBHOM peuyM Yydalluxcsi HEOOXOAMMO 3aMEHATh
NUCHbMEHHBIMU (POpMaMHU.

CrnenmnajbHble YCI0BHS Peajan3aluu JHCIUIITHHBI

1. HeobxonuMo mnpeaycMOTpeTh HaJU4ue MEPCOHAIBHBIX KOMIIBIOTEPOB,
TEXHUYECKUX MPUCTIOCOOJICHUN (CrielranbHas KiIaBuaTypa, pPa3jIM4yHOro BHUAA
KOHTaKTOPbl, 3aMEHSIONINE  MBbIIIb, JKOMUCTUKH, TPEKOOJbI, CEHCOpHBIC
TUTAHIIIETHI).

2. JIomkHBI OBITH CO3/IaHbI YCIOBUS A (DYHKIIMOHUPOBAHUS COBPEMEHHOM
nH(OPMAITMOHHO-00pa30BaTEILHOMN CPEIbl IO XUMHUH, BKIIFOUAIOIICH 2JIEKTPOHHBIC
WH(POPMAIIMOHHBIE  PECypChl,  DJIGKTPOHHBIE  00pa3oBaTelIbHBIE  PECYPCHI,
COBOKYMMHOCTh ~ MH(MOPMAIMOHHBIX  TEXHOJOTHH,  TEICKOMMYHHKAIIMOHHBIX
TEXHOJIOTHA, COOTBETCTBYIOUIMX TEXHUYECKHUX CPEICTB M TEXHOJOTHH (B TOM
yucie ¢uemn-TpeHaxepoB, MHCTpyMeHTOB Wiki, Hu(poBbIX BUAEO MaTepUanoB U
Ip.), OOecCleurBaroOlUX JOCTHXKEHUE KaxabiM oOydaromumes ¢ HOJIA
MaKCUMaJIbHO BO3MOXKHBIX JUISI HETO PE3yJIbTaTOB O0YUCHHS.
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