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PabGouass mporpamma (manee Ilporpamma) mo ydeOHOMY TMIpeaMeTy «XHUMUSDH)

pa3paboTaHa Ha OCHOBE CJICTYIOUIUX HOPMATUBHBIX TOKYMEHTOB:
1. ®epepanbhbiit 3ak0H OT 29.12.2012 1. No273 —®3 «O06 obpazoBanuu B Poccuiickoii
denepanuny;
2. Ilpuka3z MwunHCcTepcTBa mpocBemieHus Poccuiickoit @eneparun ot 22.03.2021 .
Nell5 «O06 yrBepxkaennn Ilopsaka opraHM3alMM U OCYIIECTBICHUS 00pa3oBaTeIbLHOMN
NEATEILHOCTH 110 OCHOBHBIM 00111€00pa30BaTeIbHBIM ITporpaMmam - 00pa3oBaTeIbHBIM
mporpaMmaM  Ha4albHOTO OOIEro, OCHOBHOTO OOIIET0 © CPEAHEro  OOIIEero
oOpazoBanus» (3apeructpupoBano B Munrocte Poccun 20.04.2021 Ne63180);
3. @epaepanbHbIl rocyJapCTBEHHBIM 00pa30BaTeNbHBIN CTaHIAPT OCHOBHOI'O OOIIETO
oOpa3oBaHus, YTBEpPXKICHHBIM MpukazoM MuHHCTEpCTBA O00pa3oBaHUs ¢ HAYKH
Poccuiickoit ®enepanuu ot 31.05.2021 r. Ne287 (3apeructpupoBan 05.07.2021 Ne
64101);
4. Ilpukaz MunucrepctBa mpocemenus Poccuiickoit ®Denepanuu ot 24.11.2022
Ne 1025 "OO6 yrBepxkaeHun (denepaibHOW ananTUPOBAHHOW 0Opa30BaTEILHOM
porpaMMbl OCHOBHOT'O 00IIero oOpa3oBaHus JJIsi OOyYalomMXCSl ¢ OTPAHUYCHHBIMHU
BO3MOXXHOCTSIMU 310pOBbs" (3apeructpupoBan 21.03.2023 Ne 72653);
5. Ilpuxa3z MuHnucrepctBa mpocBeiienus Poccuiickoit ®enepanuu ot 21.09.2022
No 858 «O0 ytBepxkiaeHun GdenepalbHOrO IEepeuHs Y4YeOHHKOB, JOMYIICHHBIX K
WCIOJB30BAHUIO TMPU  peaM3alUi  HMEIONIUX TOCYJApCTBEHHYIO aKKPEIUTAILUI0
o0pa3oBaTEIbHBIX MPOrPaMM HAYaJIBHOTO OOIIEro, OCHOBHOI'O OOINEro, CpPEeIHEro
oOmiero  oOpa3oBaHUs  OpraHU3aIMsIMU, OCYIIECTBISIOMMMH  00pa30BaTEIbHYIO
NeSATEeTbHOCTh W YCTAaHOBJICHHSI TPENEIBHOTO CPOKa HCIOJIb30BAaHUSI HCKIFOUEHHBIX
yaeOHukoBy (3apeructpupoBan 01.11.2022 Ne 70799).

IHosicHuTEeALHAA 3aANMUCKA

O0mas xapakrepucTuKa y4eOHOro npeamera « XuMush»

Bxnang ydeOHoro mpenmera «XuMus» B JOCTHIKEHUE IIEJIe OCHOBHOTO
obmero o6pazoBaHusi 00YCIIOBJIEH BO MHOTOM 3HAUCHHEM XMMHUYECKOW HAyKH B
MO3HAHUU 3aKOHOB MPHUPOJIbI, B PA3BUTHUU MPOU3ZBOAUTEIBHBIX CHJI OOIECTBA U
CO3/IJaHUU HOBOM 0a3bl MATEPUATIHLHOU KYJIBTYPHI.

XUMUSL KaK 3JE€MEHT CUCTEMbl €CTECTBEHHBIX HAayK PAacHpOCTpaHMIIa CBOE
BJIMSIHME HAa BCE 00JIACTH YEJIOBEYECKOrO CYIECTBOBAHMUS, 3ajiajla HOBOE BUJICHHE
MHpa, CTajla HEOTHEMJIEMbIM KOMIIOHEHTOM MHPOBOU KYJIbTYpPbl, HEOOXOAUMBIM
YCJIOBUEM KU3HHU OOIIECTBA: 3HAHWE XUMHUU CIIY>KUT OCHOBOU 1iJis1 (hOPMHUPOBAHUS
MUPOBO33pPEHHUS YEJIOBEKA, €ro MPeACTaBICHUM O MaTepUaIbHOM €IMHCTBE MHPA;
BOXHYIO  pOJIb  HWrparoT  QopMuUpyeMble  XUMHUEW  MPEACTaBICHUS O
B3aMMOTIPEBPAIEHUAX DHEPrUM ©u 00 DBOJIOIUU BEIIECTB B  MPHUPOJEC;
COBpPEMEHHAs XMMHUS HaIlpaBjeHa Ha PEIIeHUE II100aTbHBIX TPOOIEM YCTOMYUBOTO
Pa3BUTHS YEIIOBEUECTBA — ChIPHEBOW, SJHEPTE€TUYECKOM, TUILIEBON U IKOJIOTHUECKOU
6e3omacHOCTH, TPOOJIEM 3PABOOXPAHCHHSI.

B ycrnoBumsix BO3pacTapmiero 3HAYCHUS XWMHUH B JKH3HU 0OIIecTBa
CYLIECTBEHHO TOBBICHJIACH POJIb XUMHUYECKOro oOpa3zoBanus. B miane
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COLIMAJIM3AIIMM OHO SIBJSIETCS OJIHUM M3 YCIIOBUM (DOPMUPOBAHUS HHTEIJIEKTA
JUYHOCTU U TAPMOHUYHOTO €€ pPa3BUTHSI.

CoBpeMEHHOMY  4YEJIOBEKY XHMHYECKHME 3HAHUS HEOOXOOUMMBI IS
NpUOOPETEHHS OOIIEKYJIBTYPHOIO YPOBHS, MO3BOJISIFOLIETO YBEPEHHO TPYJIUTHCS B
COLIMYME M OTBETCTBEHHO Y4YacCTBOBAaTh B MHOIOOOPAa3HOM *W3HHM OOILIECTBA, IS
OCO3HAHMS BAXKHOCTU PA3yMHOT'O OTHOILIEHHS K CBOEMY 3J0POBBIO M 3JI0POBBIO
JIpYruX, K OKpYXarolleld NpUPOJHOM cpeae, JUisi TPAMOTHOIO MOBEACHHS IPHU
UCITOJIb30BAaHUU PA3JIMYHBIX MATEPUATIOB U XUMUYECKUX BEIIECTB B MIOBCETHEBHOM
KU3HH.

XuMHuueckoe 00pa3oBaHME B OCHOBHOW IIKOJIE SIBJISIETCS Oa30BBIM 110
OTHOIIEHUIO K CHUCTEME OO0IIero XuMudeckoro ooOpaszoBanus. [loaTomy Ha
COOTBETCTBYIOILIEM €MY YPOBHE OHO pealiu3yeT MPUCYIIUE 00IIeMy XUMUUECKOMY
0o0pa30BaHMIO KJIIOYEBBIE LIEHHOCTH, KOTOPbIE OTPaXXalOT TOCYJapCTBEHHBIE,
OOIIIECTBEHHbIE U UHUBUyaJbHbIE OTPEOHOCTU. DTUM ONPEIEINIAETCS CYIIHOCTh
oOwiel crpateruy 00y4eHus, BOCOIUTAHUS U Pa3BUTUSL OOYYAIOIINXCS CPEACTBAMU
y4eOHOTro mpeameTa « XUuMHUs».

Nzyuenne mpenmera: 1) crocoOCTBYeT pealiu3allid BO3MOXKHOCTCH IS



caMOpa3BUTU U  (PopMUpOBaHUS  KYyJIbTypbl JIMYHOCTH, €€ oOued u
(GyHKIHOHATBLHOM IPAaMOTHOCTH; 2) BHOCHUT BKJaa B (HOPMUPOBAHHUE MBIIUICHUS U
TBOPYECKUX CHOCOOHOCTEH MOAPOCTKOB, HABBIKOB UX CAMOCTOATEIHHOU Y4eOHOI
NEATEIbHOCTH,  SKCIEPUMEHTAIBHBIX U HCCIEA0BATEIbCKUX YMEHUH,
HEOOXOJUMBIX KaK B TOBCEJHEBHOW >KM3HHU, TaKk U B MpodeccrnoHaIbHOM
JESITEIbHOCTH; 3) 3HAKOMHUT CO CTEeUM(UKON HAyYHOTO MBILIUICHHUS, 3aKJIaIbIBACT
OCHOBBI IIEJIOCTHOI'O B3IJIla HAa EOUHCTBO IIPUPOABI MU YEJIOBEKA, SBISAETCA
OTBETCTBEHHBIM 3TalloM B (POPMHUPOBAHUHU €CTECTBEHHO-HAYYHOW TPaAMOTHOCTU
MOJIPOCTKOB; 4) cnocoOCTByeT (GOPMHUPOBAHUIO IICHHOCTHOTO OTHOIICHHS K
€CTECTBEHHO-HAYYHbIM 3HAHUAM, K IPUPOJIE, K YEJIOBEKY, BHOCHUT CBOM BKJAJ B
HKOJIOTHYECKOE 00pa3zoBaHre 00ydaroIIuXcs.

Ha3Banubie HampaBieHuss B  OOyYE€HMHM XUMHHM  OOECIEYMBAIOTCS
cnequUKoOl colepKaHUS TpEaMeTa, KOTOPbIA SBJISETCS IeJarorn4ecku
aJanTUPOBAHHBIM OTPa)K€HHEM 0a30BOM HAYKH XMMHUU Ha ONPENEIEHHOM 3Tane e
pa3BUTHSL.

Kypc XumMum  OCHOBHOM  WIKOJIBl OPHEHTUPOBAH HA  OCBOEHUE
OOy4arolMMHUCSI OCHOB HEOPraHMYECKON XHMHUU W HEKOTOPBIX NOHATUH U
CBEACHUN 00 OT/IEIbHBIX 00BEKTaX OPraHUYECKON XUMUHU.

CrpykTypa conepkaHus mpeaMera cpOpMUpOBaHA HA OCHOBE CHUCTEMHOIO
noaxona K ero uiydeHuro. CozaeprkaHue CKIIAIBIBACTCS U3 CUCTEMBI HOHATHHU O
XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHATUNA O XUMUYECKON pEaKIUH.
O0e 3TH CUCTEMBI CTPYKTYPHO OPraHM30BaHbI MO MPUHIMITY MOCIEI0BATEILHOTO
pa3BUTHS 3HAHMM HAa OCHOBE TEOPETHUYECKUX MPEJCTABICHUN Pa3HOIO YPOBHS:
aTOMHO-MOJIEKYJIIPDHOTO YY€HHUsI KAaK OCHOBBI BCEro €CTECTBO3HAHHUS, YpPOBHS
[Tepuonnueckoro 3akona J[. M. MenaeneeBa Kak OCHOBHOIO 3aKOHa XHWMUHU,
YYEHHS] O CTPOCHMHM aToMa MW XUMHUYECKOM CBSI3HU, MPEICTaBIECHUN 00
IEKTPOIUTUUECKON TUCCOUALMU BELIECTB B pacTBopax. TeopeTuueckue 3HaHus
paccMaTpUBAKOTCSI HA OCHOBE OMIIMPUYECKH IOJYYEHHBIX M  OCMBICICHHBIX
(bakTOB, pa3BUBAIOTCS MOCIEIOBATENBHO OT OJTHOTO YPOBHS K APYTrOMY, BBIIIOJIHSSA
(GYHKIIMM OOBSCHEHUS U MPOTHO3UPOBAHMS CBOMCTB, CTPOCHHUS U BO3MOXKHOCTEH
IPAKTUYECKOTO TPUMEHEHUS U TIOJyYECHHSI U3y4aeMbIX BEIIECTB.

Takass opraHusamus coAepXaHUs Kypca CHOCOOCTBYET HPEICTABICHUIO
XAMHUYECKOM COCTAaBIJISIIOIIEH HAYYHOW KapTHHBI MHpa B JIOTUKE €€ CUCTEMHOM
npupoasl. Tem cambiM oOecreuynBaeTcsi BO3MOXHOCTh (DOPMUPOBAHUS Yy
OoOy4YaromMxcss LEHHOCTHOTO OTHOUIEHUS K HAay4YHOMY 3HAaHMI0O M METOoJaM
MO3HAHUS B HayKe. BakHO Takke 3aMETUTh, YTO OCBOEHHUE COJIEp’KaHHS Kypca
MPOUCXOJUT C MPHUBJICYEHUEM 3HAHUI U3 paHee U3YUEHHBIX KYpCOB:
«Oxpyxaromuit Mupy», «buonorus. 5—7 kinaccb» u «Dusuka. 7 Kiacey.

Henn n3yyeHus yueOHOro npeamera « XUMHUD»
K HanpaBneHuio TNEpBOCTENEHHOM 3HAYMMOCTH TpU  pealu3aluu
oOpa3zoBarenbHbIX (YHKUMA mnpeamera «XUMHS»  TPAJAULMOHHO  OTHOCST
(opMUpOBaHNE 3HAHUI OCHOB XMMHUYECKONW HayKH KakK OOJIACTH COBPEMEHHOTO



€CTECTBO3HAHHUSA, MPAKTUYECKOW JEeSATEIbHOCTH 4YEeJIOBeKa W KaK OJHOTO U3
KOMITOHEHTOB MUPOBOW KYJIBTYphl. 3ajjadya MpeaMeTa COCTOUT B (OPMHPOBAHUU
CUCTEMbl XUMHUYECKUX 3HAHUW — BAXKHEUIIUX (PAKTOB, TOHSITHH, 3aKOHOB H
TEOPETUYECKUX TOJOKEHHUM, JOCTYNHBIX O0O0OOIIEHUH MHUPOBO33PEHUYECKOTO
XapakTepa, s3blKa HAyKW, 3HAHUW O HAYYHBIX METOJIaX HW3YUYEHHUsI BEIIECTB U
XUMHUUYECKUX PEaKInii, a Takxke B (GOPMUPOBAHUM U PA3BUTUU YMEHUH U CLIOCOOOB
JEATEeTLHOCTH, CBS3aHHBIX C IUIAHUPOBAHHEM, HAOJIOJCHHEM U IPOBEACHHEM
XUMHUUYECKOTO SKCIEPUMEHTa, COOJIIOICHUEM MpaBuil 0€30MacCHOr0 OOpalleHus C
BEILIECTBAMHU B MOBCEAHEBHOM JKU3HHU.

Hapsigy ¢ »>TuM 1enu u3ydeHus MpeaMeTra B IporpamMMmMe yTOYHEHBI U
CKOPPEKTUPOBAHBI C YYETOM HOBBIX NMPUOPUTETOB B CUCTEME OCHOBHOTO OOIIETrO
oOpaszoBanus. CerogHss B o00pa3oBaHWM 0CO0O 3HAYMMOW  TPHUHAETCA
HaIlpaBJI€HHOCTh OOy4Y€HHWs Ha pa3BUTHE M  CAMOPA3BUTHE  JIMYHOCTH,
(dbopmupoBaHue €€ UHTEIJIEKTa U 001Ieil KylabTyphl. OOydeHUE YMEHUIO YUUThCS U
NpoJoKaTh CBOE 0Opa3oBaHUE CAMOCTOSTENIBHO CTAaHOBUTCS OJIHOM U3
BOKHEUIIUX (PYHKIUH y4EOHBIX PEAMETOB.

B cBi3su ¢ oTUM Tmnpu  U3yYEHUH TMIpeAMETa B OCHOBHOM  IIIKOJIE
JIOMUHUPYIOIIIee 3HAUCHUE MPUOOPETH TaKue IeNIH, KaK:

dbopMHUpOBaHUE UWHTEIUICKTYadbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIIBHOMY MPUHITHIO PEIICHUA,
CIIOCOOHOM aJIanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHSIM JKU3HU;

HaIPaBJICHHOCTh 00YUYEHHUsI HA CUCTEMATUYECKOE MPHUOOIICHUE YUaIIuXcs K
CaMOCTOSITEJIbHOM MO3HABATEIHHOU JEATEIbHOCTH, HAYYHBIM METO/JaM IMO3HAHUS,
GbopMUPYIOITUM MOTHUBAIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMHUH;

o0OecrieueHue yCJIOBHM, CIOCOOCTBYIOMIMX MPUOOPETEHUIO O0yYarOIUMUCS
OMbITa PA3HOOOPA3HON NEITENbHOCTH, MO3HAHUS M CAMOIO3HAHMS, KIHOYEBBIX
HABBIKOB (KJIFOYEBBIX KOMIIETCHIIMI), MUMEIONINX YHUBEpPCAJIbHOE 3HAYCHUE IS
pPa3TUYHBIX BUJIOB JIEITEIbHOCTH;

dbopMupoBaHUe YMEHHIH OOBACHSTH W OIEHWBATH SIBIICHUS OKPYXKAIOIIETO
MHUpa Ha OCHOBAHUY 3HAHUM U OTBITA, IOJYYCHHBIX TIPU U3yUYEHUN XUMUY;

dbopMmupoBaHue y  OOYyYalOImUXCS TYMAaHHUCTUYECKMX  OTHOIICHHH,
MOHUMAHUSI IIEHHOCTH XUMHUYECKUX 3HAHWM I BBIPAOOTKH HKOJOTHYECKU
1[eJIECO00Pa3HOr0 TMOBENCHUSI B OBITY W TPYAOBOM JCSATEIBHOCTH B IEIAX
COXPaHEHUS CBOETO 3/I0POBbs U OKPYKAIOIIEW IPUPOLHOU CPELBI;

pa3BUTHE MOTHBALUMU K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCIHMTAaHUID Ha OCHOBE YCBOEGHHUS OOIEYETIOBEUYECKUX IIEHHOCTEM,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpOdUIIs M HAMPABICHHOCTH NaTbHEUIIETO
oOy4eHus.

[IpuHnmn, ToaXoabpl ©W  0coOble  oOpa3oBaTelIbHBIE  MOTPEOHOCTH
oboyuaroruxest ¢ HOZIA mo mpenmetry «Xumusi» T€ e, YTO W NPU WU3YUCHUU
buzukm.



Mecto y4yeOHOro npeamera «XuMus»» B y4eOHOM ILUIaHe
B coorBerctBHH ¢ PI'OC OOO «Xumus» SABIIETCI 00S3aTEIbLHBIM
peMEeTOM Ha ypOBHE OCHOBHOro oOmiero oOpaszoBaHus. JlaHHas mnporpamma
npeaycMaTpuBaeT M3ydeHHE XUMHHM Ha 0a30BOM ypoBHE B 00bEME 1Mo 2 4 B
mexenro B 8, 9 u 10 kiaccax.

Conep:xanne y4eOHOT0 nmpeaMera « XuMushH)
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IlepBoHayaJbHbIEe XUMUYECKUE TOHATHS

[Ipenmer xumuu. Ponb XuMHUM B KU3HM 4YelOBEKa. Teia W BellecTBa.
@u3nuecKue CBOMCTBA BEIIECTB. ArperaTHoe cOoCTosiHME BewlecTB. lloHsiTHE O
METOJaX MMO3HaHUs B XUMHUH. XMMHS B CUCTEME HayK. UHCTbIE BELIECTBA U CMECH.
Crioco0Obl pa3aesieHus: CMECEH.

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

Xumuyeckas (popmyrna. BaleHTHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB.
3akOoH TMOCTOSHCTBAa cocTaBa BemlecTB. OTHocuTelIbHAss aTOMHas Macca.
OTHOcuUTeNbHAsT MOJICKYJIsIpHAs Macca. MaccoBasi J0JiE XUMHUYECKOTO JIEMEHTa B
COCIMHEHUHU.

Du3nUecKue U XUMUUYECKHUE SIBJICHUS. XUMHUYECKasi peakiius U e€ MpUu3HaKHu.
3aKOH COXpaHEHUs MacChl BEHIECTB. XUMHUYeCKHe ypaBHeHus. Kiaccuduxanus
XUMHUYECKUX PEaKINi (COeAMHEHUS, Pa3JIOKEHUS, 3aMEeIIICHUs, OOMEHA).

XUMHUYECKUM OKCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOW TNOCYAOM, C
mpaBuiamMu paboThl B Jlabopatopuu U npuéMamMu oOpaieHus ¢ J1abopaTopHBIM
o0opy/ioBaHMEM; H3yY€HHE W OmNHcaHhe (U3NYSCKUX CBOMCTB 0OpasIoB
HEOPTaHWYECKUX BEIIECTB; HabOMo/eHne (HU3NvecKux (TJIaBJICHUE BOCKA, TAsHHE
JbJa, pacCTUpPaHUE caxapa B CTYIIKE, KHTICHUE U KOHJEHCAIUS BOJIbI) U XUMHUYECKUX
(ropenue cBeud, NPOKAJIMBAHME MEIHOW MPOBOJIOKH, B3aUMOJICUCTBHE MeJia C
KHCJIOTOM) SIBJICHUM, HAOIIOJIEHNE U ONTMCAHKE MTPU3HAKOB MPOTEKAHUS XUMHUYECKUX
peakiuil (pasfokeHue caxapa, B3aWMOJICUCTBUE CEPHOM KHUCIOTHI C XJIOPUJIOM
Oapusi, paznoxenue ruapokcunaa meau(ll) mpu HarpeBaHuuW, B3aMMOJCHCTBHE
xenesa ¢ pactBopoMm coiu Menu(ll)); nzyuenne crnocoboB pazaeneHust cMmecent (c
MTOMOIIIBIO MarHura, buneTpoBaHue, BBIITApUBAHUE, JTUCTUIUISINS,
xpomatorpadusi), MPOBEICHHE OYUCTKH IOBApEHHOM COJW; HAOIIOJCHUE U
OMMCaHUE Pe3yIbTATOB MPOBEACHUS ONbITA, WILTFOCTPUPYIOIIETO 3aKOH COXPaHEHUS
MaccChbl; CO3/IaHHE MOJIeNIeld MOJIEKY (IIapOCTEPIKHEBBIX).

BaxHelue npeacTraBuTeId HEOPraHM4eCKUX BelecTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciopos — 3eMeHT U IpocToe
BemecTBO. HaxoxaeHue kuciopoaa B MNpupojae, (Ppu3nueckue U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcupabl. Ilpumenenune kucnopona. CrnocoOsbl
MOJIyYeHUs] KHUCJIopoAa B JIa0oOpaTOpUM U MPOMBIIUICHHOCTH. KpyroBopot
KHcIopoaa B mpupojae. O30H — atoTponHast MOAU(PUKALIAS KUCIOPO/Ia.

TennoBort 3DPEeKT XUMUYECKON pEaKIuu, TEPMOXUMHUYECKHUE ypaBHEHUS,
DK30- U DHAOTEPMHUUYECKUE PEaKIMU. TOINIMBO: yrojb U METaH. 3arps3HEHUE



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

Bonopon — anemeHT W mpocrtoe BemiecTBO. Haxoxkaenue Boaopona B
npupoae, (Qunyeckne W XUMUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBI
nonyyeHus. Kucnotsl u conm.

KomuuectBo BemiectBa. Monbs. MomsipHass macca. 3akoH ABorajpo.
MosipHbIii 00BEM ra3oB. PacuéThl Mo XUMHUYECKUM YPaBHEHHUSM.

duznyeckue CBOMCTBA BOAbl. Boma kak pactBoputens. PacTBOphI.
HacebllieHHble 1 HEHACHIIIEHHBIE PacTBOpBI. Pacmeopumocms ewecms 6 gode.l
MaccoBast 10J11 BEIIECTBA B pacTBOpe. XMMHUECKHUE CBOMCTBA BOAbl. OCHOBAHUS.
Pose pacTBOpOB B mpuposie U B )KHU3HHU 4esnoBeKka. KpyroBopot BOAbI B IpUpoOAE.
3arpsi3HeHne NpUpoaHBIX BoJ. OXpaHa U OUMCTKA MPUPOIHBIX BOJ.

Knaccudukanus neopranmdeckux coemunennid. Oxcuapl. Kmaccubukamms
OKCUJIOB:  cojeoOpa3yronue  (OCHOBHBIE, KHUCIOTHbIE, amM(OTEpHbIE) U
HecoseoOpasyronue. HomeHkiatypa okcuaoB (MeXIyHapoIHasi U TpUBUAILHASA).
DU3NYECKNE U XUMUYECKUE CBOMCTBA OKCHIOB. [lomydeHne okCuaos.

OcHoBanus. Krnaccudukanuss OCHOBaHUN: WIENOYM W HEPACTBOPUMBIE
ocHoBaHMs. HomeHknaTypa oOcCHOBaHMM (MEXAyHapoJlHas U TpPUBHUAJIbHASA).
Pu3nyecKkrue U XUMUYECKUE CBOMCTBA OCHOBaHUM. [loyueHrne 0OCHOBaHMUI.

Kucnorsr. Knaccuduxanus KHCJIOT. Homenknatypa KHCJIOT
(MexxyHapoHasi U TpuBHAIbHAas). OU3NMUECKUE U XUMUUYECKHE CBOMCTBA KUCJIOT.
Psn aktuBHOCTH MeTtaiuioB H. H. bekerona. [lonydyeHnne KUcCIoT.

Comun. Homenkmatrypa conedl  (MeXIyHapoAHass W TPUBHAJIbHAA).
du3nyecKrue U XUMUYECKUE CBOMCTBaA coliell. [lonyuenue conen.

['eneTnueckas CBSI3b MEK]ly KJIaCCaMH HEOPTraHUYECKUX COCIMHEHUM.

XUMUYECKUI HSKCIEPUMEHT: Kauye€CTBEHHOE OIpEIEICHUE COAEepKaHUs
KHCIIOpOJia B BO3MyXe; IMOJy4YeHUE, COOUMpaHUe, PAaCIO3HABAaHUE U M3YUCHHE
CBOMCTB KHCJIOpOJa; HaOJIOJICHUE B3aWMOJICHCTBUSI BEIIECTB C KHUCJIOPOJOM H
yCJIOBUSI BO3HUKHOBEHHSI M TPEKpaIleHusi TopeHus (mokapa); 03HAKOMJICHUE C
oOpa3liaMd OKCHJIOB M OIIMCAaHME WX CBOWMCTB; TOJy4eHHE, CoOOHMpaHWe,
pacno3HaBaHME€ W W3Y4YEHUE CBOWCTB BOJopoAa (TOpPEeHHE); B3aUMOJCUCTBHE
Bojoposia ¢ okcugoMm wmenu(Il) (Bo3MOXKHO UCIOIB30BaHUE BHUACOMATEPHUAIIOB);
HaO0/IeHne OoOpaslloB  BEIIECTB  KOJWYECTBOM |  MOJb; HCCIIEIOBaHUE
OCOOCHHOCTEM  pacTBOpPEHHUs  BEIIECTB C  Pa3IMYHOM  PACTBOPUMOCTHIO;
IIPUTOTOBJICHUE PACTBOPOB C ONPEAECIEHHOW MACCOBOW JI0JIEW PacTBOPEHHOIO
BCILIECTBA; B3aMMOJICMCTBUE BOALI C MeETAUIaMH (HaTpUEM U  KaJIbIIHEM)
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPUATIOB); OMpPEACICHUE PACTBOPOB KUCIOT
U TIEJI0YEH ¢ MOMOIIbI0 MHINKATOPOB; HCCIIEeOBaHNE 00pa3IloB HEOPTaHUUECKHIX
BCII[ECTB PA3JIMYHBIX KJIACCOB; HAOJIO/ICHNE M3MEHEHHsI OKPACKH WHIUKATOPOB B
pacTBOpax KHUCJIOT M IIeJIouel; u3ydyeHue B3aumojierctBus okcuaa menu(Il) c
PAacCTBOPOM CEPHOM KHCJIOTBI, KHACJIOT C METAUIAMH, PEAKIUA HEUTPAIU3AIINM;
MOJIy4YE€HHE HEPACTBOPUMBIX OCHOBAHUM, BHITECHEHUE OJTHOIO METAJIIa APYTUM M3
pacTBOpa COJIM; PEUICHUE SKCIEPUMEHTANIBHBIX 3a/lay 1o Teme «BaxHeiiine

1 KprI/IBOM 0003HaYEH y‘{e6HLIﬁ Marepual, KOTOpLIﬁ n3y4acTCs, HO HEC BBIHOCUTCA Ha IMPOMEKYTOUYHYIO U UTOTOBYIO
aTTeCTalurIO.



KJIACChl HEOPTAHUYECKUX COEIUHEHUI.

IHepuoanueckuii 3aKOH U Iepuoanueckasi cucreMa
xumuyeckux 3jemenToB JI. WN. MenageneeBa. CrTpoeHue aToOMOB.
XumMudeckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIC PeaKIu

[lepBble MOMBITKK KiIacCU(pUKAIIMM XUMHUYECKUX 3JIeMEHTOB. [loHsTHEe O
rpynmnax CXOJHBIX JJEMEHTOB (ILIEJIOYHbIE W IIEJIOYHO3EMENIbHbIE METaLIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOphIe 00pa3ytoT aM(pOTepHbIE OKCUIBI
U TUAPOKCHUJBI.

[lepuognueckuil 3akoH. [lepuoguyeckas cucreMa XMMUYECKHX 3JIEMEHTOB
H. W. Mengeneea. Koporkonepuoanas #  ATUHHONEpPHOAHAS  (HOPMBI
[Tepunonnueckoit cucreMbl xumudeckux 3emeHToB . M. Menaeneesa. [lepuonasl
u rpynnsl. PU3NYECKHA CMBICI MOPSAAKOBOIO HOMEpa, HOMEPOB NEPHONA U
TPYIIIIbI 3JIEMEHTA.

Crpoenne aromoB. CocraB aroMHbIX 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 I10 IPYIIIAM U IIEpUOJaM. 3HAYCHUE
[Iepunonnueckoro 3akoHa U lleproanyeckoi CUCTEMBI XUMHUYECKHUX 3JIEMEHTOB IS
pa3BuTus Hayku U npaktuku. [[. 1. MeneneeB — yu€HbIN U TpaKIaHUH.

Xumunyeckasi cBs3b. KoBaneHTHas (MOJsipHAas UM HEMOJISIpHAsi) CBSI3b.
DJIEKTPOOTPULIATEIILHOCTh XUMHUYECKUX 3JIEMEHTOB. MIOHHAs CBA3b.

Crenenp okucneHus.  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIE  PEAKLIHH.
[Iponiecchbl OKMCIEHN U BOCCTAaHOBJIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIIH.

XUMHUYECKUI JKCIEPUMEHT: HU3y4YeHHE OOpa3loB BEIIECTB METAVIOB H
HEMETAJUIOB; B3aWMOJICUCTBUE THUAPOKCHAA LMHKA C pPacTBOpaMU KHCIOT U
LIEJ0YEH; TMPOBENCHUE OMNBITOB, WIUIIOCTPUPYIOIINUX IPUMEPBI OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKIUHN (TOPEHHE, PEAKIINH PA3JI0KEHUS, COSAMHEHMS).

MexnpeaMeTHbIe CBSA3H

Peannsanuss MeXIpeaIMETHBIX CBS3€M IPU HW3YyYEHUM XUMHHM B § Kiacce
OCYUIECTBJISIETCS. 4Y€pe3 HCIOIb30BaHUE KaK OOUIMX €CTECTBEHHO-HAYYHbIX
MOHATUH, TaK U MOHATUH, ABJISIOMIUXCA CUCTEMHBIMU JUISI OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1ue ecTecTBEeHHO-HAayUHbIE MOHATHUS: HAYYHBIA (aKT, TUIIOTE3a, TEOPHUs,
3aKOH, aHaJM3, CHHTE3, KiIaccu(uKamus, IepUOIUIHOCTh, HAOIOJICHUE,
HKCIIEPUMEHT, MOJIETMPOBAHUE, U3MEPEHHE, MOJIEIIb, SIBIICHUE.

@dusuka: Marepus, aroM, DOJIEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIH],
U30TOIBI, PaAMOAKTUBHOCTb, MOJIEKYJa, 3JIEKTPUYECKUNA 3apsijl, BELIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHME BEIECTBa, ra3, (GU3NYECKUE BETUUYHMHBI, €IUHHIIBI
WU3MEPEHUS, KOCMOC, ITAHETHI, 3BE3bI, COonHIIE.

buonorus: dorocuntes, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdhepa, MUHEpaTbl, TOPHbIE MOPOAbI,
MOJIE3HBIE NCKOMAEMBIE, TOILIMBO, BOJIHBIE PECYPCHL.



9 KJIACC

BemecTBo M XMMHu4YecKasi peakius

Ilepuonnuecknii 3akoH. Ilepuonnueckas cucrtemMa XMMHYECKUX 3JIEMEHTOB
. 1. Menneneesa. CtpoeHne aToMOB. 3aKOHOMEPHOCTH B U3MEHEHMM CBOMCTB
XUMHYECKHUX JIEMEHTOB MEPBBIX TPEX MEPUOIOB, Kaus, KAJIBLMA U UX COCTMHEHUI
B COOTBETCTBMM C IIOJIOKEHHEM JJIEMEHTOB B Ilepmommyeckoin cucreme u
CTPOCHHUEM UX ATOMOB.

CrpoeHue BemiecTBa: BHUIbl XMMHUYECKOW CBSI3U. THIBI KPUCTAIUIMYECKUX
PEmETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMHYECKOU CBA3U.

Knaccudukanus 151 HOMEHKJIAaTypa HEOPTraHUYECKUX BEILIECTB
(MeXIyHapoHas U TpUBHAJIbHAs). XUMUUYECKUE CBOICTBA BEIIECTB, OTHOCSIIMXCS
K pPa3jJW4yHbIM KJacCaM HEOPraHWYECKUX COCIMHEHUM, TIE€HETUYECKas CBs3b
HEOPraHUYECKUX BEILECTB.

Knaccudpukanuss XMMUYECKUX pEaKIUM IO pa3inyHbIM MpU3HaKaMm (10
YHCITy U COCTaBYy yYacTBYIOIIMX B PEAKLMU BEILECTB, 110 TEIJIOBOMY 3 dexTy, mo
U3MEHEHUIO CTETEHEN OKMCICHHUS XMMHYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YYACTHIO KaTaau3aropa). DK30- U SHJOTEPMUUYECKUE PEAKLUU, TEPMOXUMUYECKUE
YPaBHEHHS.

[TonsiTue o ckopocTH xumuueckol peakuuu. IloHaTne 00 OOpaTHUMBIX U
HEOOpAaTUMBIX XMMHUYECKUX peakuusX. [IoHsITHE 0 rOMOreHHbBIX U TreTepOreHHBIX
peakuusax. [lowamue o xumuueckom pasnogecuu. DPaxmopwl, GaUAIOUWUE HA
CKOPOCMb XUMUYECKOU Peakyuu U NOJOHCEHUE XUMULECKO2O PABHOBECUS.

OKHUCIANTENbHO-BOCCTAHOBUTEIbHBIE  pPEaKLUH, DJEKTPOHHBbIM  OanaHc
OKHCIIUTEIIBHO-BOCCTAHOBUTEIILHON  PEAKLIHM. CocraBneHue  ypaBHEHUI
OKHCIIUTEIIbHO-BOCCTAHOBUTEBHBIX ~ PEAaKIMH C  HCIOJB30BAHHEM  METOJA
AIIEKTPOHHOTO OajaHca.

Teopus AJIEKTPOJIUTUYECKON JIUCCOLAALIHH. DJIEKTPOTUTHI 51
HEdJIEeKTpoauThl. KaruoHsl, aHWOHBL. MexaHu3M [OHUCCOLMALMU  BEUIECTB C
pa3IMYHBIMM BUAAMH XMUMHUYECKOW cBs3H. CreneHp aucconuanuu. CHIIBHBIE U
ci1a0bIe 3JIEKTPOJIHTHI.

Peakiuu woHHOro oOMeHa. YcCIoBUS NPOTEKaHUS pPEaKUUid HOHHOTO
oOMe€Ha, MOJIHbIE U COKpaIIEHHbIE HOHHBIE YpaBHEHUS peakiuil. CBOMCTBA KUCIOT,
OCHOBAaHMM M CcOJied B CBETE NPEJICTaBICHUA 00  DIEKTPOJIUTUYECKOU
nucconuainu. KauecTBeHHbIe peakiii Ha UOHBL. [lonsamue o 2udpoause coJeli.

XUMUYECKUN IKCIEPUMEHT: O3HAKOMJIEHHE C MOJEISAMHU KPUCTAJUIMYECKUX
peIéTOK HEOPraHMYEeCKHX BEIIECTB — METAUIOB U HEMETAUIoB (rpadura u
anMmasa), CIOKHBIX BEIIECTB (XJIOpUIA HATpHUA); HCCIEIOBAHUE 3aBUCHUMOCTU
CKOPOCTH XHMHUYECKOM peaklMh OT BO3JACHCTBUS pPa3IMYHBIX (DAaKTOPOB;
MCCIICIOBAHNE DJIEKTPOIPOBOJHOCTH PACTBOPOB BELIECTB, MpoLEcca AUCCOLUALINN
KHCJIOT, IIeJoYed M cojedl (BO3MOXHO MCIOJB30BAHUE BUIACOMATEPUAIIOB);
IIPOBEJCHUE OIBITOB, MJUTKOCTPUPYIOLIUX IPU3HAKA IPOTEKAHUS PEAKLUH HOHHOIO
oOMeHa (oOpa3oBaHHE OcCa/Ka, BBIJEIIEHUWE Ta3a, 00Opa30oBaHHUE BOJbI); OIMBITOB,
WUTIOCTPUPYIOIIUX HPUMEPBI OKUCIMTEIBbHO-BOCCTAHOBUTENIBHBIX PEAKIUI
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(ropeHue, peakiMu pasyIoKEeHHs, COCUHEHHUS); PACIIO3HABAHUE HEOPTaHUYECKHX
BEIIECTB C TIOMOUIBIO KAYECTBEHHBIX PpEAKIUH Ha HOHBI; pEIICHHE
AKCIIEPUMEHTAJIbHBIX 33]1a4.

HeMmetanibl 1 MX coelMHEHUSA

OO6miast xapakTepucTuka TrajoreHoB. (OCOOEHHOCTHM CTPOEHHUSI aTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHne u (pu3mueckue CBONCTBA MPOCTHIX
BEIIECTB — TaJOreHoB. XHMHYECKME CBOMCTBAa Ha IpUMeEpe  XJIopa
(B3aMMOJEHCTBHE C METaUIaMH, HEMeTalllaMH, WIeso4amu). XJIOPOBOAOPO/I.
ConsiHast KHMCIIOTa, XMMUYECKHE CBOWCTBA, IMOJy4YeHHUE, NMpuMeHeHue. [leiicTBue
XJIOpa M XJOPOBOJOPOJA HA OPraHu3M 4YEJOBEKa. BakHelmume XJIOpuAbl U HX
HAXOXKJEHUE B IPUPOJE.

O6mas xapaktepuctuka 371eMeHTOB VIA-rpymnmnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHBIE CTENIEHU OKUCIICHUSI.

CrpoeHue 1 pu3ndeckue CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJA U CEPHI.
AmnoTpornHble MOAU(DUKAIIMY KUCIOpOAa M cepbl. XUMUYECKHUE CBOWMCTBA CEPHI.
CepoBoaopoJ, cTpoeHue, (pu3nyecKue 1 XuMuyeckue cBoiicTBa. OKCHIIbI CEphl Kak
MPEACTaBUTEIN KUCIOTHBIX OKCUJoB. CepHas Kuciora, (QuU3nyeckue W
XUMHUYECKUE CBoWcTBa (OOIlIMe Kak TMPEACTAaBUTENsl Kjacca KHUCJIOT |
cnenuuyeckre). XMMUYECKHE PEaKIMM, JIekKaIIe B OCHOBE MPOMBIIUIEHHOTO
crnocoba mnosydeHust cepHoil Kuciotbl. llpumenenue. Coi cepHOM KHUCIOTHI,
KAueCTBEHHAsI peakuus Ha cyib(par-uoH. HaxoxaeHue cepbl U €€ COeIMHEHUI B
npupoge. XUMHUYECKOE 3arpsi3HEHHE OKPYKAIOIIEH CPelbl COSAUHEHUSMH CEpbl
(KUCIIOTHBIE JIOXIW, 3arpsi3HEHHE BO3JyXa U BOJOEMOB), CIOCOOBI €ro
IIPEIOTBPALLICHUS.

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

A30T, pacrpocTpaHeHUe B MPUPOJE, PU3NYECKUE U XUMUYECKUE CBOMCTBA.
Kpyrosoport a3ora B npuposie. AMMHaK, ero ¢pu3nyeckue 1 XMMUYECKUe CBOMCTBa,
noysiydueHrue W mnpumenenne. Conu aMMOHHUSA, WX (PU3MYECKHE W XHUMUYECKHE
CBOMCTBa, mpuMeHeHue. KauecTBeHHass peakuusi Ha HOHbI aMMOHMS. A30THas
KHCJIOTa, €€ ToJlydyeHue, (Pu3nueckue W XUMHUYECKHEe CBOMCTBa (00IIue Kak
MpEeACTaBUTENS Kiacca KUCIOT U crneuuduueckue). VMcnonpb3oBaHue HUTPATOB U
coJiell aMMOHHS B KQU€CTBE MUHEPAJIbHBIX yI0OpEeHH. XMMHUYECKOEe 3arpsi3HEHNE
OKpYXalolel cpellbl COCAMHEHUSIMU a30Ta (KHUCIOTHBIC MOXAM, 3arpsi3HEHHE
BO3]1yXa, TOYBBI U BOAOEMOB).

®docdop, amwroTponHele Moaudukaruu  pocdopa, uzMUecKue U
xumudeckue cBoiictBa. Okcun Gocdopa(V) u pochopnas kucnora, pusudeckue u
XUMHUYECKHE CBOMCTBa, noiydeHue. lcmonb3oBanue ¢ochaTtoB B KayecTBe
MUHEPATbHBIX YI0OpEHUH.

O6mast xapaktepuctuka 37eMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHBIE CTENIEHU OKUCIICHUSI.

Yrnepoa, amioTporHble MOIU(HUKAIMK, PACTPOCTPAHEHHE B MPHUPOJIE,
buznueckue M XUMHYECKHE CBoMcTBa. AgncopOuus. Kpyrosopor yriepoaa B
npupoze. OKCUIbl yriieponaa, ux pu3nyeckrue U XMMUYeCKue CBOMCTBA, JEHCTBUE
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Ha JKMBBIE OPraHU3MBbI, MOJYYEHUE U NPUMEHEHHE. DKOJIOTMYeCKHe MpoOIeMbl,
CBs3aHHBIE C okcuaoM yriaepoaa(IV); rumore3a r1100anbHOrO MOTEIUICHUS
KJIMMaTa; MapHUKOBBIA d(DQeKkT. YTompHas KUCIoTa U €€ conu, nx (pu3udeckue u
XMMHUYECKUE CBOWCTBA, MOJydeHUE U NpumeHeHue. KauecTBeHHas peakius Ha
kapOoHatnoHbl.  Mcnosnb3oBaHue  kapOOHaTOB B OBITY,  MEAMIIMHE,
MPOMBIILJICHHOCTH U CEITbCKOM XO3SIUCTBE.

[lepBoHavanbHbIE TOHATHS 00  OPraHWMYECKHMX  BEIIECTBaX  Kak
O COCIMHEHMSIX yriepoja (MeTaH, 3TaH, ATWJIEH, aleTUJIeH, STaHOJ, TIUIEPHH,
yKCyCHasi Kuciota). Mx cocmas u xumuyeckoe cmpoenue. Ilonsatue o
OMOJIOTMYECKU BAXKHBIX BEILIECTBAX: JKHMpaX, Oelkax, yrieBojax — M UX POJU B
KU3HHU 4YeloBeKka. MamepuanbHoe eOUHCMBO OpP2AHUYECKUX U HeOpeaHUyecKux
coeouHeHull.

KpemHuuii, ero ¢usnueckue W XHMHUYECKHE CBOWCTBA, IIOJYYEHHE U
npuMenenue. CoeauHeHus KpemHUsi B mpupoje. OOmue mnpeAcTaBieHUs 00
okcusie kpeMHusi(IV) u kpemHueBoil kuciote. CUIMKATBI, UX HMCIOJIb30BAHHUE B
ObITYy, MEIMLIMHE, TPOMBIIUIEHHOCTH. Baowcnetiuiue cmpoumenvbHvle MAmepuabl:
Kepamuka, cmekio, yemenm, OemoH, dxicenezodemon. IlIpobremvl 6e3onacrozo
UCNONIL308AHUSL CHPOUMETbHBIX MAMEPUATO8 8 NOBCEOHEBHOU HCUSHUL.

XUMUYECKHUI SKCIIEPUMEHT: U3yUeHHE 00pa3lloB HEOPTAaHUYECKUX BEILECTB,
CBOMCTB COJISIHOM KHCJIOTBI; IPOBEACHUE KAUECTBEHHBIX PEAKIUN Ha XJIOPUIUOHBI
U HaOJIOJIEHUE MPU3HAKOB UX MPOTEKAHUS; OIBITHI, OTpaXKarolre (GU3nIecKue u
XUMUYECKUE CBOMCTBA TAJIOTEHOB U UX COCIMHEHUH (BO3MOYKHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB); O3HAKOMJICHHE C oOOpa3laMu XJOpHUJIOB (TajJOTeHHUJIOB);
O3HAKOMJIEHWE C oOpa3uaMud cepbl U €€  COeAMHEHUSIMU  (BO3MOXKHO
MCIIOJIb30BaHUE BUIEOMATEPHUAJIOB); HAOIOAEHUE Mpoliecca OOYTIIMBaHUS caxapa
MOJ, JECWCTBUEM KOHUECHTPUPOBAHHOW CEPHOM KHUCIIOTHI; W3YYEHUE XHUMHUYECKUX
CBOMCTB pa30aBJIE€HHON CEPHOI KUCIIOTHI, MPOBEAECHNE KAYECTBEHHOM PEeakluu Ha
cyab(dar-uoH W HaOMIOJEHHE TMpU3HAKa €€ MPOTEKaHUs; O3HAKOMJICHHE C
bu3nueckuMu CBOMCTBaMHM a3oTa, (ocdopa u uX coequHeHUM (BO3MOXKHO
WCIIOJIb30BAaHUE  BHUJIEOMATEPHANIOB), oOOpa3liaMu a30THBIX H  (HOCHOPHBIX
ynoOpeHuil; moiyueHue, coOupaHue, pacrlo3HaBaHUE U M3YUYCHHE CBOWCTB
aMMUakKa; IpoBeJIeHHE Ka4eCTBEHHBIX peakluii Ha MOH aMMOHUs U pocdartron u
M3yYEHHE TMPU3HAKOB WX TMPOTEKaHUs, B3aMMOJCHCTBUE KOHIIEHTPHUPOBAHHOM
a30THOM KHCIJIOTBI € MeIbl0 (BO3MOKHO HCIIOJIB30BAaHUE BHJIEOMATEPHUAIIOB);
U3YYCHUE MOJIeNIeH KPUCTALTMYECKUX PemETOK anmasza, rpadura, QyiepeHa;
O3HAKOMJIEHUE  C  TMPOIECCOM  aacopOUMU  PaCTBOPEHHBIX BEIIIECTB
aKTUBUPOBAHHBIM YTJEM W YCTPOMCTBOM MPOTUBOrasa; MOJydYeHHE, cOOMpaHue,
pacno3HaBaHME€ M  M3yYE€HHE CBOWCTB  YIVIGKMCIIOIO Trasa; MpOBEICHUE
KaueCTBEHHBIX PEAKIMIA Ha KapOOHAT- W CUJIMKAT- MOHBI U U3YYEHHE MPU3HAKOB
WX TPOTEKaHUS; O3HAKOMJICHHE C MPOAYKIUEH CUJIMKATHOW MPOMBIIIJICHHOCTH;
pellleHne SKCIEePUMEHTANIBHBIX 3a7ad Mo TemMe «BakHeliue HeMmeTauibl U UX
COEJIMHEHUSD.
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10 kaacc

MeTtajuibl 4 X COCAUHEHUS

OOmasi XapakTepucTUKa XHUMHUYECKUX DJJIEMEHTOB — METaUIOB  Ha
OCHOBAHWHU UX MOJIOXKEHHs B [leproanyecKkoil cUCTEME XUMHUYECKUX DJIIEMEHTOB
J. . MengeneeBa u crpoeHusi aromoB. CTpoeHue MeTamioB. Mertamnuyeckas
CBSI3b M METAJUIMYECKash KPUCTAJUIMYECKAsl PEHIETKA. DJIEKTPOXUMHUUECKUU P
HaIpsHDKEHU MeTauioB. @U3NYecKne U XMMUYECKHE CBOKMCTBA MeTauioB. O01mme
CIIOCOOBI TIONTy4YeHUsT MeTauioB. [loHSATHE O KOpPpO3WHM METauioB, OCHOBHBIC
crocoObl 3amuTel WX OT Kopposuu. CraBel (CTaib, YyTyH, TIOPATIOMUHHM,
OpoH32a) U WX IPUMEHEHHUE B OBITY ¥ TIPOMBIIINICHHOCTH.

[Ilenounsie MeTaUIBL: MOJIOXKEHUE B lleproanyueckon cUCTEME XUMHYECKUX
sanemeHntoB /. M. MenzaeneeBa; CTpOCHHE HMX ATOMOB; HAaX0XIAECHUE B IMPHUPOJE.
duzryeckre U XMMUYECKHUE CBOMCTBA (Ha mpumepe Hatpus U Kaius). OKCUabl u
TUAPOKCUABl HATpusi W Kanus. [IpuMeHeHue WIEIOYHbIX METauIOB U UX
COCIUHECHUM.

[[lenoyHO3eMeENbHBIE ~ METAUIbl  MAarHuii W KaJblUW:  MOJIOKEHUE
B Ilepuonnueckon cucreme xumuyeckux siuemeHToB 1. . Menneneesa; ctpoeHue
MX aTOMOB; HaXOXJICHHUE B Npupojie. Duzndeckre 1 XMuMHUYECKUE CBOMCTBA MAarHus
U Kanblusa. Baxueliiue coelUHEHUs Kalabluid (OKCUZ, THAPOKCH, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.

AmomuHHN: TosokeHne B llepuonnueckom  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 XUMHYECKUX 3JIEMEHTOB
J. U. MenneneeBa; CTpoeHHE aTOMa; HaxOXXJAeHUE B mpupoae. Puznyeckue u
XUMHUUYECKHE CBOMCTBa jkene3a. OKCuabl, TUAPOKCUAbl u coiu xene3a(ll) wm
xenesa(lll), ux cocras, CBOICTBA U MOITYUYEHHE.

XUMHYECKUN OSKCIEPUMEHT: O3HAKOMIIGHHE C O00pa3llaMd METAJJIOB U
CIUTABOB, WX (U3UYECKUMU CBOMCTBAMHU; H3YYCHHE PE3YJIbTaTOB KOPPO3UU
METAJJIOB  (BO3MOXKHO  HCHOJIb30BAaHWE  BHUJEOMATEPUATIOB), OCOOCHHOCTEH
B3aMMOJICHCTBUSI OKCUJA KaJbIMsd U HATPUSI C BOJOW (BO3MOXHO HCIIOJb30BAaHUE
BHUJICOMATEPUAIIOB); MCCJICOBAaHUE CBOMCTB KECTKOW BOBI, Mpoliecca TOpPEHUs
JKeJe3a B KUCIopojie (BO3MOXHO HMCIOJIb30BAaHUE BHICOMATEPHUANIOB); MPU3HAKOB
MPOTEKAHUSI KAYeCTBEHHBIX pEaKIMii Ha HMOHBI (MarHus, KaJblMs, aJIOMUHMUI,
nuHka, xeneza(ll) u xeneza(lll), meau(Il)); HabnroaeHre M onMcaHUE MPOLIECCOB
OKpallMBaHMUS IUIAMEHUM HWOHAMHM HATpus, Kaausg ¢ KalblUs (BO3MOXKHO
WCIIOJIb30BAaHUE  BHUJACOMATEPUAJIOB); HCCJEIOBaHHE aM(OTEPHBIX  CBOWCTB
TUAPOKCUIA aTIOMUHUA M THAPOKCUIA IHWHKA; PEIICHHE HSKCHEPUMEHTAIbHBIX
3a7a4 1o teMe «BaxxHenmme MeTauibl U UX COCAUHEHUSY.

XuMus U OKpPY:KaLIa"A cpeaa

HoBble matepuainsl 1 TeXHOJIOTHH. BeliecTtsa u Mmarepualibl B IOBCEAHEBHOU
JKU3HM 4YeJIOBEKa. XHUMHUSA M 3I0pOBbE. be3omacHoe HCMIoJIb30BaHUE BEIIECTB U
XUMUYECKUX peakuuid B ObiTy. IlepBas momollb Mpu XMMHUYECKHX OXKOTax
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U oTpaBieHusIX. OCHOBBI KOJOTMYECKONW TPaMOTHOCTU. XUMHUYECKOE 3arpsi3HEHUE
OKpyXxarolei cpeapl (mpeaenbHas aonyctumasi KoHueHntpamus semects — [1JIK).
Pounb XxuMuM B pelIeHNN YKOJIOTUYECKUX MPOOIIEM.

[TpuponHble UCTOYHUKHU YTIEBOJOPOAOB (Yroijib, MPUPOAHBIN Ta3, HEPTH),
MPOIYKTHI UX IEPEPAOOTKHU, UX POJIb B OBITY U MPOMBIIIJICHHOCTH.

XUMHUYECKUI OSKCIEPUMEHT: H3ydyeHHe 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-HAYYHOTO IMKJIA.

OO11ue ecTecCTBEHHO-HAay4YHbIE MOHATHS: HAy4YHbIH (pakT, TMIOTE3a, 3aKOH,
TEOpus, aHalu3, CHUHTE3, KiIaccuukanus, MNEepUOJUYHOCTb, HaOIIO/ICHHUE,
HKCIEPUMEHT, MOJEIUPOBAHUE, H3MEPEHHE, MOJEIb, SBJICHUE, MapHUKOBBIMI
s peKT, TEXHOIOTHS, MaTCPHUAITHI.

®dusuka: marepusi, aTOM, D5SJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH],
U30TOIbI, PagUOaKTHUBHOCTh, MOJIEKYJA, DSJCKTPUUECKHNA 3apsil, MPOBOIHHKH,
MOJYNPOBOJHUKH, JUAJEKTPUKH, (POTODJIEMEHT, BEIIECTBO, TEI0, OOBEM,
arperaTHO€ COCTOSIHUE BEILECTBA, a3, pacTBOP, PACTBOPUMOCTb, KPUCTAIIMYECKAs
pemérka, CriaBbl, (U3UUECKUE BEIMYMHBI, €AMHUILIBI M3MEPEHUs, KOCMHYECKOE
IPOCTPAHCTBO, IUIAHETHI, 3BE3/1bI, COJHIIE.

buonorusi: gorocuHTes, AbixaHue, Oouochepa, 3KOCUCTEMA, MUHEPATIBbHBIE
yIoOpeHusi, MHUKpPODJIEMEHThl, MAaKpOAJIEMEHThl, MHTATEJIbHbIC  BEILECTBA.
['eorpadusi: atmocdepa, ruapochepa, MUHEpaybl, TOPHBIC MOPOJBI, IMOJE3HBIC
UCKOIIaeMble, TOIUIMBO, BOJIHBIE PECYPCHI.

IInanupyemble pe3ybTaTbl OCBOCHHA YU4eOHOT0 mpeaMera « XMMHD> HA
YPOBHE OCHOBHOI'0 00111er0 00pa3oBaHust

W3ydyeHne XMMHUM B OCHOBHOM IIKOJIE HAalpaBiI€HO Ha JOCTH)KEHUE
OOy4arolMMHUCS JIMYHOCTHBIX, METAlpEeIMETHBIX M MpPEIMETHBIX pe3ylbTaToOB
OCBOCHHMSI Y4EOHOTO MpeaMETA.

JInyHOCTHBIE pe3yJIbTaThI

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHS MPOrpPaMMbl OCHOBHOTO OOLIETO
oOpa3oBaHMsI JOCTUTAIOTCS B XOJ€ OOYy4YeHHs] XMMHHM B €IMHCTBE Y4YEOHOW H
BOCIHUTATEIbHON AedaTenbHocTH OpraHu3alii B COOTBETCTBUU € TPAIUIIMOHHBIMU
POCCUHCKUMHU COLMOKYJIBTYPHBIMU W JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH,
NPUHATHIMU B OOIIECTBE MpaBUIaAMH M HOPMaMH TOBEACHHUS U CIIOCOOCTBYIOT
IpoIeccaM CaMOTIO3HAHMS, CAMOPA3BUTHS U COLMATN3AINN 00YYaIOIIIXCS.

JIMYHOCTHBIE Pe3yNabTaThl OTPAKAIOT CPOPMUPOBAHHOCTH, B TOM HYHCIIE B
YJaCTH:

IMaTpuoTHYecKOro BOCIUTAHUS

1) [EHHOCTHOTO  OTHOIICHWS K  OTCYECTBEHHOMY  KYJbTYpHOMY,
UCTOPUYECKOMY M HAYYHOMY Haclle[IMI0, TOHWMaHUs 3HAYCHHs] XUMHYECKOU
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HAayKW B KU3HU COBPEMEHHOTO OOLIECTBA, CHOCOOHOCTHU BIAJETh JOCTOBEPHOU
uHdopMmalmerr O TMepefoBbIX JOCTIKEHMSIX M OTKPBITUSAX MHPOBOM U
OTEUECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOUCTBE
MUpa U 00IIEeCTBa;

I'pakaaHCKOro BOCHIUTAHUA

2) TPEACTaBICHUS O COIMAJIBHBIX HOPMAaX M IMpaBHJIAX MEKIUYHOCTHBIX
OTHOUIIEHUH B KOJUIEKTUBE, KOMMYHHUKATUBHON KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOHM,  y4eOHO-HCCIEAOBAaTEIbCKOM, TBOPYECKOW W JOPYrHMX  BHJAX
NEeATEeTLHOCTH, TOTOBHOCTH K Pa3HO-O0pa3HOW COBMECTHON IEATEIHLHOCTH TIPH
BBITIOJITHCHUH YYEOHBIX, TIO3HABATEIBHBIX 3a7ad, BBINOJTHCHUN XHUMHYECCKUX
HKCIIEPUMEHTOB, CO3JJaHUU YICOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHHIO
M B3aUMOIIOMOIIM B TIpollecce ITOM y4eOHON MESITEIbHOCTH; TOTOBHOCTH
OIICHUBATh CBOE TIOBEJEHHWE M TMIOCTYNKM CBOMX TOBApUIIEH C MO3UIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MTOCIIE/ICTBUM MOCTYIIKOB,;

I{eHHOCTH HAYYHOI'0 NTO3HAHUS

3) MHPOBO33PEHYECKUX TMPEACTABICHUN O BEIIECTBE M XHUMHUYCCKON
peaKkuuy, COOTBETCTBYIOIIMX COBPEMEHHOMY VYpPOBHIO pa3BUTHSI HAYKU U
COCTABJISIONIMX OCHOBY JJii MOHUMAHUSI CYIIHOCTH HAy4YHOM KapTHUHBI MHPA;
NpEACTAaBICHUM 00  OCHOBHBIX  3aKOHOMEPHOCTSIX  Pa3BUTHUSL  TPUPOJIBI,
B3aMMOCBS3SIX YEJIOBEKAa C MPUPOJHON CPENoi, O POJIM XUMUU B MO3HAHUU ITHX
3aKOHOMEPHOCTEH;

4) TI03HaBaTEILHBIX MOTHBOB, HAIPABJICHHBIX HA IMOJTYYCHHE HOBBIX 3HAHUH
M0 XUMHUH, HEOOXOAUMBIX 7151 00bSICHEHUS HA0JI01aEMBbIX MPOIECCOB U SIBJICHU;

5) mo3HaBaTeNbHOMW, MH(POPMALIMOHHON M YHUTATEIBCKOW KYJIbTYPBI, B TOM
YHCJIE HABBIKOB CAMOCTOSITEILHOW pabOThl ¢ YYECOHBIMH TEKCTAaMH, CIIPABOYHOMN
JUTEPATYPON, JOCTYMHBIMH TEXHHUYECKUMHU CpEIACTBaMU HMHGOPMAIIMOHHBIX
TEXHOJIOTHH;

6) uHTepeca K OOYyYEHHUIO U MO3HAHUIO, JTFO003HATEILHOCTH, TOTOBHOCTH M
CIIOCOOHOCTH K  caMOOOpa30BaHUIO, TMPOEKTHOW W  HUCCIEN0BATEIbCKOU
NeSATeTbHOCTH, K OCO3HAHHOMY BBIOOPY HAIMPABICHHOCTH M YPOBHS OOYy4YEHUS B
JlabHEHIIeM;

@opMHUPOBaHUS KYJbTYPbI 3[I0POBbSI

7) OcCO3HAHUS I[IEHHOCTH >KM3HH, OTBETCTBCHHOI'O OTHOIICHHS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pOBBIM 00pa3 KU3HHU, OCO3HAHUS MOCJIEICTBUA U
HETPUATHUS BPEIHBIX MPUBBIYCK (YIOTPEOICHUS aIKOTOJIs, HAPKOTUKOB, KYpEeHUs),
HEOOXOJMMOCTH COOJIOJICHUS] TpaBUi  OE30MAaCHOCTU TMPU  OOpAIICHUH C
XUMUYECKMMH BEIIECTBAMU B OBITY U PEATTbHON KU3HH,

TpyaoBoro BocnuraHusi

8) mHTepeca K MPaKTUUECCKOMY H3ydYCHHIO Mpodeccuil u Tpyaa pa3IndHOro
poJia, yBaK€HHE K TPYIy U pe3yibTaTaM TPYI0BOM JAEATEIHLHOCTH, B TOM YUCIIE HA
OCHOBE TPUMEHEHHUS MPEAMETHBIX 3HAHWW 10 XWMHH, OCO3HAaHHOTO BBHIOOpA
WHUBUTyAJIbHON TPACKTOPUHU MPOJOJIKEHHUSI 00pa30BaHus ¢ YIETOM JTUYHOCTHBIX
WHTEPECOB U CMOCOOHOCTU K XUMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH;
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yCIEeIHOW po(eCCUOHATIBHON I€ATEIHOCTH U PAa3BUTHS HEOOXOAUMBIX YMEHU;
TOTOBHOCTB aJIalITUPOBATHCS B IPO(PECCUOHAIBHOM Cpee;

IKOJIOTHYECKOIr0 BOCIIMTAHUS

9) sKOJOrMYEcKU IeNecO00Pa3HOTO OTHOIICHHS K MPHUPOAE KaK UCTOYHUKY
JKU3HM Ha 3eMJle, OCHOBE €€ CyIIECTBOBAaHUS, IOHMMAaHU LIEHHOCTH 3J10POBOTO U
Oe3omacHOro o0pas3a JKU3HHM, OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY
buznyecKOMy M TICUXUYECKOMY 3J0POBbIO, OCO3HAHUS IIEHHOCTH COOJIOCHHUS
npaBui 0€30MMaCHOTO MOBEEHUS MTPU pabOTe C BEUIECTBAMH, a TAKKE B CUTyalUsX,
YTPOXKAOIIMX 30POBBIO U JKU3HU JIIOJIEN;

10) crmocoOHOCTH MPUMEHATH 3HAHUS, MOTydaeMble MPH M3YyYCHUH XUMUH,
JUISl pELLICHMS 3a7a4, CBSI3aHHBIX C OKPYXKAIOLIEW ITPUPOIHON CPENOU, TOBBIICHUS
YPOBHSL  DKOJIOTUYECKOW  KYJIbTYpbl, OCO3HAaHHUA TJI00aIbHOTO  XapakTepa
HKOJIOTUYECKUX MTPOOJIEM U IyTeH UX pELIeHUs TIOCPEICTBOM METOI0B XUMHUU;

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

MeTtanpeaMeTHble pe3yJbTaThl

B cocraBe MeranpeaMETHBIX pE3yNbTaTOB BBIACISIOT 3HA4YUMbIC JUIS
(GopMUpOBaHUS MHUPOBO33pEHUS] OOIlIEHAyYyHble TMOHATHUA (3aKOH, TEOpHs,
OPUHLIMI, TUunores3a, (akT, CUCTEMa, IMPOLECC, SKCIEPUMEHT U JIp.), KOTOpHIE
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX IMPEAMETax M IO3BOJSAIOT Ha
OCHOBE 3HAaHUN U3 ATUX MNPEIMETOB (HOPMUPOBATH MPEACTABICHUE O LIETOCTHOM
HAay4YHOM KapTHUHE MHUPA, U YHUBEpPCAJIbHbIE yUeOHbIE AeHCTBUS (MIO3HABATEIbHBIE,
KOMMYHUKATUBHBIE, PETYISTUBHBIE), KOTOpblE OO0ecrneunBaoT (HopMUpPOBaHHUE
TOTOBHOCTH K CAMOCTOSITEJIbHOMY IJIAHUPOBAHUIO U OCYILIECTBICHHUIO Y4eOHOM
NEeSATEITbHOCTH.

MeTtanpenMeTHble pe3yabTaTbl OCBOEHUSI 00pa30BaTENbHOW MPOTPAMMBI 1O
XUMUHU OTPAKAIOT OBJIAJIEHUE YHUBEPCAIbHBIMU IMO3HABATEIbHBIMU JIEHCTBUSIMU, B
TOM YHCJIE:

ba30BbIMH JIOTHYECKUMU AeHCTBUAMHU

1) yMeHUEM HCIIOIB30BATh MPUEMBI JIOTHUECKOTO MBIIUICHHUS TPU OCBOCHUN
3HAHMI: PACKPBIBaTh CMBICI XMMHUYECKUX MOHATHHA (BBIAEIATH UX XapaKTEPHbIE
IIPU3HAKH, YCTaHABIMBATh B3aMMOCBS3b C JIPYTMMH INOHSTHSAMH), HUCIIOIb30BaTh
HOHSTUS JJI1 OOBSICHEHUS OTACNIbHBIX (PAKTOB U SBJICHUH; BHIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIaCCU(PUKAUA XMMHYECKHUX BEIIECTB M XUMHUYECKUX PEAKIUH;
yCTaHaBIMBATh MPUYMHHO-CIEACTBEHHBIE CBS3M MEXAY OOBEKTAMU H3YUYEHUS;
CTPOUTH JIOTUYECKUE PACCYKACHUS (MHAYKTUBHBIC, IETyKTUBHbIE, IO aHAJIOTHH);
JienaTh BBIBOJIbI M 3aKIIFOUEHHS;

2) yMCHHEM NpPUMEHSTh B TIPOIECCE MO3HAHMS MOHATUS (IIPEIMETHBIC U
MeTaIpeMETHbIE), CHMBOJMYECKUE (3HAKOBBIE) MOJEIIN, UCTIOIb3YEMbIE B XUMUH,
npeoOpa3oBbIBATh HIMPOKO MPUMEHSEMbIE B XUMHUK MOJIEIbHBIE MPEACTABICHUS —
XUMHUYECKUHA 3HAaK (CHMBOJ D3JE€MEHTa), XuMudeckas ¢GopMylia U ypaBHEHHE
XUMHYECKON peaKlH — IPU PeIIeHUH Y4eOHO-TIO3HABATENbHBIX 33Ja4; ¢ YUETOM
TUX MOJIEIBHBIX INPEACTABICHUI BBISBISATh M XAPAKTEPU30BATh CYIIECTBEHHbBIE
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MPU3HAKU U3YyYaeMbIX O0BEKTOB — XUMUYECKUX BEIIECTB U XMMHUYECKUX PEaKIUi;
BBISIBJIATH ~ OOLIME  3aKOHOMEPHOCTH, TPUYUMHHO-CIEACTBEHHBIE CBSI3U |
IPOTUBOPEUHS B M3y4aeMbIX MpOIEccax M SBICHUSX; MpejiaraTh KpUTEPUH IJis
BBISIBJICHUSI 9TUX 3aKOHOMEPHOCTEH M MPOTUBOPEUUH; CAMOCTOSTENIbHO BBIOUPATH
croco0 perieHus y4eOHOH 3aaun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUS,
BbIOMpaTh HamboJiee TMOAXOASIIMNA C Y4ETOM CaMOCTOSTEIbHO BBIJIEJICHHBIX
KPUTEPHUEB);

Ba3oBbLIMH HccIe10BaATEIbLCKUMHU AeHCTBUSMHA

3) yMeHHEeM UCHOJb30BaTh TIOCTABJICHHBIE BOMPOCHI B  KAueCTBE
MHCTPYMEHTA TMO3HAHHA, a TaKkKe€ B KadyeCTBE OCHOBBI I (OPMUPOBAHUSA
TUMOTE3bI MO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYXICHUM;

4) nmpuoOpeTeHre OIbITa MO IJIAHUPOBAHUIO, OPTaHU3ALUU U MPOBEICHHIO
YUEHHYECKUX OJKCIEPUMEHTOB: yMEHHE HaOJIoJaThb 3a XOIOM IIpolecca,
CaMOCTOSITENIFHO IIPOTHO3UPOBATh €r0 Pe3yJbTaT, (OpMyJIUpOBaTh 00OOUICHUS U
BBIBOJIbI 110 PE3yJbTaTaM MPOBEIEHHOTO OIbITa, UCCIEIOBAHMSI, COCTABISATh OTUET
O MPOJIEJIaHHOM paboTe;

Pa6oroii ¢ unpopmanuei

5) ymeHreM BBIOMpPATh, aHATM3UPOBATh M UHTEPIPETUPOBATH WHPOPMAIIHIO
pa3IMYHBIX BUJOB U (DOPM MpEeACTaBICHUS, MOTYyYaeMyI0 U3 Pa3HBIX UCTOYHHUKOB
(Hay4dHO-TIOMyJIsIpHAs. ~ JIUTEpaTypa XUMHUYECKOTO COJACpXKaHHs, CIpPaBOYHBIC
nocobusi, pecypcbl VHTepHETa); KPUTHYECKH OIICHHBATh IMPOTUBOPEUYUBYIO H
HEJ0OCTOBEPHYIO UH(OPMAIIHIO;

6) yMEHHEM TpPHUMEHSTh PAa3IUYHBIC METOJbI M 3alpPOCHl NPU TOHUCKE H
orbope HH(OpPMALMM U COOTBETCTBYIOLIUX JAaHHBIX, HEOOXOJUMBIX IS
BBITIOJIHEHUS YYEOHBIX MW TIO3HABAaTENbHBIX 3a/lady  OMPENEIEHHOTO THIIA,
npuoOpeTeHrue  OombpiTa B O0JACTM  KCMOJB30BaHHWS  WHGOPMAIIMOHHO-
KOMMYHUKATHUBHBIX  TEXHOJIOTUH,  OBNAJEHUE  KYJb-TYpOH  aKTUBHOTO
WCIIOJIb30BAHUSL PA3TUYHBIX TIOMCKOBBIX CHCTEM; CaMOCTOSITEIBHO BBIOUPAThH
onTUMalibHyt0 GOopMy TMpeAcTaBiIeHUs HUHPOpPMAIMM ¢ HWLIIOCTPUPOBATH
perraemMbie 3a7adil HECIOKHBIMHU CXEMaMH, JuarpaMMaMu, APYTUMH (hopmamu
rpaduKu U UX KOMOMHAIIUSIMU;

7) yMEHHMEM HCIOJb30BaTh M aHAJU3UPOBATh B Ipollecce Y4YeOHOH w
MCCJIEI0OBATENBCKONW JEATEIbHOCTH MH(MOPMALMIO O BIUSHUU MPOMBIIUICHHOCTH,
CEJIbCKOTO XO3SIIICTBA W TPAHCIOPTa HAa COCTOSIHUE OKpYXKaroued NpUpOaHON
Cpelibl;

YHuBepcaIbHLIMA KOMMYHHKATHUBHBIMH /1€ CTBUSIMHA

8) ymeHueMm 3amaBaTh BOMPOCHI (B XOJ€ JHAJIOra W/WIU JTUCKYCCHH) IO
cyuiecTBy  oOcykgaemMoil  TeMbl, (OPMYyJIHpPOBaTb CBOM  TPEAJIOKEHUS
OTHOCHUTEJILHO BBITIOJHEHUS MPEIOKEHHOM 3a/1a4u;

9) nmnpuoOpeTeHHE OMbITa TPE3CHTAIMH  PE3YJIbTATOB  BBHITOJHCHUSI
XUMHUYECKOTO IKCIIepUMEHTa (J1abopaTopHOTO OIbITa, JJA0OpaTOpHON PabOTHI 1O
UCCJIETOBAaHUIO CBOWCTB BEUIECTB, yU€OHOTO MPOEKTA);

10) 3aMHTEpECOBAaHHOCTh B COBMECTHOM CO CBEPCTHHKAMH MMO3HABATEILHON
U UCCJIEI0BATENIbCKONW JIEITEIbHOCTH MPHU PEIICHWH BO3HUKAIOMIMX MpoOJieM Ha
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OCHOBE y4€Ta OOIIMX MHTEPECOB M COTJIACOBAHMS MO3UIUK (0O0CYXIeHUs, 0OMEH
MHEHUSIMH, «MO3TOBBIE IITYPMBI», KOOpAHMHAIMs COBMECTHBIX JEHCTBUIA,
OTpe/ieNieHNe KPUTEPHEB 110 OLIEHKE KaueCTBa BHIMOJIHEHHON paboThI U Ap.);

YHuBepCAJIbHBIMH PeryJIsiTHBHBIMHY 1€ CTBUAMU

11) yMeHHWEM CaMOCTOSITENILHO  ONpEACNATh IETH  JIeATEILHOCTH,
IUIAHUPOBATh,  OCYIIECTBIIATb, KOHTPOJMPOBATH M MpPU  HEOOXOJUMOCTH
KOPPEKTUPOBAaTh CBOIO JIEATEIBHOCTh, BBIOMpAaTh Hambonee dPGEeKTUBHbIC
cocoObl  pemieHus y4eOHBIX M IO3HAaBATEIbHBIX 337ad, CaMOCTOSTEIHHO
COCTAaBIIATh WJIM KOPPEKTUPOBATH INPEIIOKEHHBIM aJIrOPUTM JEUCTBUUA INIPH
BBIMIOJTHEHUH 3aJlaHUil ¢ y4€TOM TMOJNyYCHHS HOBBIX 3HAHHM 00 H3y4aeMbIX
O0BEKTaX — BEIIECTBAX M PEaKIUAX; OLIEHUBATh COOTBETCTBHE IOIYYECHHOTO
pe3yJibTara 3asBJICHHON LIEIIH;

12) ymMeHHEeM UCTOIb30BaTh M aHAIM3UPOBATH KOHTEKCTHI, MPe/IaracMbic B
YCJIOBUHM 33/IaHUM.

IIpeaMeTHBbIe pe3yabTaThI

B cocraBe mpeaMETHBIX PE3YJIBTATOB IO OCBOCHUIO 00S3aTEIBHOrO
COJIEp>)KaHMs, YCTAHOBJEHHOTO J@HHOW MNpUMEpPHON padouell MIpPOrpaMMon,
BBIJIEJISIIOT: OCBOEHHBIE OOYYalOUIMMHCS Hay4YHbIE 3HAHUS, YMEHHUS U CIIOCOOBI
NEUCTBUN, crenupuyecKkue s MpeAMETHOM o0jacT «XUMUS», BHUIBI
JNEATEIbHOCTH [0  MOJYYEHHUIO HOBOI'O  3HAHMS, €ro HHTEPIPETALMH,
IpeoOpa30BaHUIO U IPUMEHEHUIO B PAa3JINYHBIX YUEOHBIX M HOBBIX CUTYalUsX.

[TpenMeTHbIE pe3ysbTaThl NPEACTABIEHBI MO rojjaM OOy4YEeHUS U OTPAXKAIOT
c(hOpPMHUPOBAHHOCTH Y 00YYAIONTUXCS CICTYIONTNX YMEHUM:

8 KJIACC

1)  packpblBaTh CMBICI OCHOBHBIX XHUMHYECKHUX TIOHSATHI:  aTOM,
MOJIEKYJIa, XUMUYECKUI 3JIEMEHT, IPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, CMECH
(omHOpOgHAsT W HEOJHOPOJHAs), BAJIEHTHOCTb, OTHOCUTENIbHAs aTOMHas W
MOJIEKYJIIpHAsl Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJISIPHAsI Macca, MaccOoBas
JI0JI1 XMMHUYECKOT'O 3JIEMEHTa B COEIMHEHUH, MOJISIPHBIN 00BEM, OKCUJ, KUCIIOTA,
OCHOBAHME, COJIb, AJIEKTPOOTPHULATEIBHOCTh, CTENEHb OKHUCIICHMS, XUMHUYECKAs
peakiusi, Kj1acCUpUKAIMS PEaKIUii: Peakiui COSTUHEHUS, PEaKIIUU Pa3IIOKECHHS,
peakluuu 3aMEeLIEHUs, peakuuu OOMEHa, 5K30- M HHAOTEPMHUYECKUE PpEaKIIUH;
TEIJIOBOM 3P QeKT peakiuu; SIpO aToMa, AJIEKTPOHHBIM CJIOW aroMa, aTOMHas
opOuTanb, paguyc aroMa, XUMHUYECKas CBs3b, MOJSpHAs W HEMOJSpHAS
KOBAJICHTHAsI CBsI3b, MOHHAs CBS3b, MOH, KATUOH, aHUOH, PacTBOp, MaccoBas J0Jis
BelecTBa (IIPOLICHTHAsI KOHIICHTPAIlUs) B pacTBOPE;

2)  WUIFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHYECKHX MOHSATHH (CM.
1. 1) ¥ IPUMEHSTH 3TH IMOHATHS MPHU OMMCAHUH BEIECTB U MX MPEBPAICHHIA;

3)  KCHoJB30BaTh XUMHYECKYI) CHUMBOJIHKY JJIsi COCTaBlICHHS (Hopmyi
BELIECTB U YPABHEHUN XUMUYECKUX PEAKLINM;

4)  omnpenessATh  BAJICHTHOCTh aTOMOB  3JIEMEHTOB B  OMHAPHBIX
COCUHEHMSIX; CTENEeHb OKHUCJICHHUS OJJIEMEHTOB B OHHAPHBIX COCAMHECHMSIX;
IPUHA]JIEKHOCTh BEUIECTB K OIMpeNeIEHHOMY KIJIACcCy COEIMHEHUH 1Mo GopMmyam;
BUJI XUMHYECKOM CBSI3U (KOBAJICHTHASI U MIOHHASI) B HEOPTaHUYECKUX COCIMHEHUSIX;
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5)  packpeiBath cMmbicn Ilepuoaudeckoro 3akona [[. . Mennaeneena:
JEMOHCTPUPOBATh  MOHUMAHUE  MEPUOJUYECKOM  3aBUCUMOCTH  CBOMCTB
XUMHUYECKUX 3JIEMEHTOB OT WX MOJ0oKeHusa B lleprogumueckoil cucreMe; 3aKOHOB
COXpPaHEHUs MAacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOIO
yueHHs, 3aKOHa ABOraJpo; OMHUCHIBATH M XapaKTepU30BaTh TaOIUYHYIO (GopMy
[lepnonyeckoil CUCTEMBI XUMUYECKUX 3JIEMEHTOB: PA3INYaTh MOHATHS «TJIABHAS
noarpymnmna (A-rpymnmna)» u «rnodounas noarpynna (b-rpynmna)», Mansie u 00bIIME
NEPUOBI; COOTHOCUTH 0003HAYEHUS, KOTOPHIE UMEIOTCSI B TaOJIUIIe
«Ilepuonnueckas cucrema xummuueckux daeMmeHTtoB JI. . MenneneeBa» c
YUCJIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB XHMHYECKUX JJIEMEHTOB
(coctaB W 3apsan snapa, oO0IIee YWCIO BJICKTPOHOB W paclpeiesieHHe HX IO
AIIEKTPOHHBIM CIIOSIM);

6) KIacCU(MUIIMPOBATH XHMHYCCKHE OIJICMCHTHI, HEOPraHHYECKUE
BEII[ECTBA; XUMHUUYECKHE PeaKIuu (10 YUCITYy M COCTaBY YYaCTBYIOUIUX B PEaKIUU
BEIIIECTB, M0 TEIIOBOMY D (DEKTy);

7)  xapakTepu3oBaTh (ONKMCHIBATh) OOIIME XUMHUYCCKHE  CBOWMCTBA
BEIIECTB  PA3JMYHBIX  KJIACCOB, IOATBEpP)KIAas  ONHCAHHE  NPUMEPAMHU
MOJIEKYJIIPHBIX YPaBHEHUI COOTBETCTBYIOIIMX XUMHUYECKUX PEAKLIUN;

8)  TporHO3WpOBATH CBOWCTBA BEIIECTB B 3aBHCHUMOCTH OT HX
KaueCTBEHHOI'O0 COCTaBa; BO3MOYKHOCTH MPOTEKAHUS XUMUYECKUX MPEBPAILECHUN B
Pa3IUYHBIX YCIOBUSX;

9)  BBIYUCIATH OTHOCUTEIBHYIO MOJICKYJSPHYIO M MOJIAPHYIO MAacChl
BEIIECTB; MAacCCOBYIO JIOJII0 XMMHYECKOTO 3JIEMEHTa IO (opMylie COEAMHEHUS;
MacCOBYIO JOJIF0 BELIECTBA B PACTBOPE; MPOBOAMTH PACUETHI MO YPABHEHUIO
XAMUYECKOU PEAKIINH;

10) npuMeHSITh OCHOBHBIC OIEPAlMU MBICIUTEIIBHOW JEATCIBHOCTH ——
aHaJgu3 M CUHTE3, CpaBHEHUE, 000OIIEeHHE, CUCTEeMATH3allMio, KJIacCU(UKAIIUIO,
BBISIBJICHUE TIPUYMHHO-CJIEICTBEHHBIX CBSI3€U — JUIsl U3yYEHHUs CBOMCTB BELIECTB U
XUMHUYECKUX PEAKIIMi; eCTECTBEHHO-Hay4YHbI€ METOJIbI MMO3HAHUS — HAOJI0JICHNE,
U3MEpPEHUEe, MOJICIMPOBAHUE, DKCIIEPUMEHT (PeabHbIA U MBICIICHHBIN );

11) cnegoBaTh  MpaBWJaM  IOJb30BAHHUS  XHMHYECKOW  TOCYI0H |
7a0b0paTOpHBIM 000OpPYAOBAaHUEM, a TAKKE MPaBHIIaM OOpaIlleHUsl C BEIECTBAMU B
COOTBETCTBUHM C HWHCTPYKIUSMU TI0 BBIMOJTHEHUIO J1a0OPaTOPHBIX XHUMHYECKUX
OTBITOB MO TMOJIYYEHHUIO M COOMpPAHHIO Ta3000pa3HbIX BELIECTB (BoAOpoAa H
KHCJIOPOJa), TMPUTOTOBJICHUIO PACTBOPOB C OMNPEAEIEHHON MacCcoBOW o€l
pacTBOPEHHOTO  BEUIECTBA;  IJIAHUPOBaTb W NPOBOJUTH  XHUMHUYECKHE
HKCIIEPUMEHTHI MO0 PACIO3HABAHUIO PACTBOPOB IIEJIOYEH M KHUCIOT C MOMOUIBIO
WHIUKATOPOB (JaKMyc, peHoIpTaenH, METUIOPAHXK U JIp.).

9 KJIACC

1)  pacKpbIBaTh CMBICII OCHOBHBIX XHMHUYCCKUX TMOHSATHHA: KOBaJICHTHAs
MOJISIpHAsl CBSI3b, KOBAJICHTHASI HEMOJISIPHAS CBSI3b, MOHHAS CBA3b, METAJUIMUECKAas
CBSI3b, KATHOH, aHHWOH, OJJEKTPOJHUT U HEDJIEKTPOJUT, DIIEKTPOJIUTHUECKAs
JUCCOLMAIMS, pEaKIIMd HOHHOTO OOMEHa, OKUCIUTENh U BOCCTAHOBUTEIIb,
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2)  HCIOJIb30BaTh XMMHUYECKYK) CHUMBOJIUKY JJIsi COCTaBJICHUS (HOpMyI
BEII[ECTB, MOHHBIX YPAaBHEHHM U YypaBHEHUN OKHCIUTEIHbHO-BOCCTAHOBHUTEIbHBIX
peaKkuuu;

3)  ompenensaTh BAJICHTHOCTh U CTENCHb OKUCICHHSI aTOMOB XUMHUYECKUX
AJIEMEHTOB B COCAMHEHHSX PA3IMYHOIO COCTaBa; MPUHAJJIC)KHOCTh BEIIECTB K
OTIPEJICTICHHOMY KJIACCY COEIUHEHMM; BUIbl XUMUYECKOM CBSI3U (KOBaJICHTHOM,
MOHHOM, METAJJTNYECKOI) B HEOPTaHUYECKUX COCAMHEHUSX; 3apsi]] MOHA; XapaKTep
Cpellbl B BOJIHBIX pAacTBOpaxX KUCJOT U IIEJ0YeH;

4)  OOBSCHATH OOIIME 3aKOHOMEPHOCTH B HM3MCHCHHU CBOWCTB
XUMUYECKUX DJIEMEHTOB M UX COCIMHEHUU B Tpejesiax MajbIX IEpPUOJIOB H
TJIABHBIX TIOJTPYIIIT C YYETOM CTPOSHUS UX aTOMOB;

5)  wraccupuIHUpPOBaTH XUMHUYECKUE PEaKIUH (10 M3MEHEHHIO CTETICHEH
OKHCJICHHSI aTOMOB XHUMHYECKHX JJIEMEHTOB), OMPEICIATh HW3YYCHHBIC THIIBI
XUMHAYECKUX PEAKIINN;

6)  COCTaBIATH MOJICKYJISIDHBIC YPaBHEHHS PEAKIIHiA, XapaKTCPUIYIOIIUE
XUMUYECKHE CBOMCTBAa TMPOCTBHIX BEIIECTB, OOpPAa30BAHHBIX dJIEMEHTaAMU-
Hemerauiamu IVA-VIIA moarpynn (yriaepon, KpemHwuii, azor, ¢ocdop, cepa,
XJiop), sneMeHTtamu-metamiamu [A—IIIA monrpynm (Hatpuid, Kanauii, MarHuw,
KaJIbIIUM, ATIOMUHUN), a TAKXKE JKEJe3a;

7)  xapakTepu30BaTh (PU3UYECKHE U XUMHUCCKHE CBOWCTBA aMMHaKa, U
YIJEKHUCIIOrO rasa, B TOM 4ucie, AJid 0OOOCHOBaHUS CIOCOOOB MX COOMpaHHUs U
pacro3HaBaHus MPH MOTYYCHUH B Ja00paTopuu;

8)  xapakrepu3oBaTh (ONHUCBHIBATh) OOIIME XUMHYECKHE  CBOWMCTBA
BEIIECTB pa3jMUYHBIX KJIAccOB, TOATBEpXKAas OSTO OMNHCAHWE TMPUMEpPaMH
MOJICKYJIIPHBIX U HMOHHBIX YPaBHEHUN COOTBETCTBYIOIIMX XUMUYCCKUX PEAKIIHIA;

9)  coCTaBIATH YPaBHEHUS: AJICKTPOIMTUYECCKON JMCCOLMAIMHA KHCIIOT,
HIEJIOYEN M COJIEM; TMIOJIHBIE WU COKPALICHHbIE YPAaBHEHHS PEAKUUMKA HOHHOIO
oOMEHa; peakIluii, MOATBEPKIAIOIINUX CYIIECTBOBAHNE T€HETUUECKOMN CBA3U MEXTY
BEII[ECTBAMHU PA3ITUYHBIX KIIACCOB;

10) cnmemoBaTh MpaBWJIaM — TOJb30BaHHWS XUMHUCCKOW TOCYIO0W H
7ab0paTOpHBIM 000pYAOBaHUEM, a TAK)KE MPaBHJIaM OOpaIlleHUsI C BEIIECTBAMU B
COOTBETCTBUHM C HWHCTPYKIIUSIMHA TIO BBITIOJIHEHHUIO JIAOOPATOPHBIX XWMHUUYECKHUX
OTBITOB TIO TIOJYYCHHIO U COOMpaHHIO Ta3000pa3HbIX BEIIECTB (aMMHaka Hu
YTJEKHUCIIOTO Ta3a) (MpU HAJIMYMKA BO3MOXXHOCTH WJIM TPOBOIUTH BUPTYaJIbHBIC
nabopaTopHble paboThl);

11) npoBOIUTH pEaKIUH, TMOATBEP)KIAAIOIIME KAYeCTBEHHBI COCTaB
Pa3IMYHBIX BEIIECTB: PACIIO3HABAThH OMBITHBIM IyTEeM: XJIOPH/I-, HOIHI-, CYIb(daT-,
KapOOHAT-, CWJIMKAaT-, ¢ocdaT-aHUOHBI, THIPOKCHUA-HOHBI, KAaTHOH aMMOHHS H
KaTHOHBI METa/NIOB (MarHus, Kanpuud, amomunus, sxeneza (1) u (IIT), meaun (11),
[IMHKA), TPHUCYTCTBYIONIME B BOJHBIX PACTBOPAX HEOPTaHUYECKUX BEIIECTB;
noATBep Kaarone aMm(pOTEPHBIE CBOMCTBA OKCUJIOB M TUAPOKCHIOB aTIOMUHUS,
MHKA (TPY HAJIMYUU BO3MOYKHOCTH WJIHM MPOBOJIUTH BUPTYyaJIbHBIE JIAOOPATOPHBIC
paboThI);
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12) TpPOBOIUTH XUMHUECKUE SKCIIEPHUMEHTBI: OIBITHI, WILTIOCTPUPYIOIIHE
MPU3HAKH MIPOTEKAHUS PEeaKIMii HOHHOTO 0OMEHA; OIpe/IeNIeHUEe XapakTepa Cpebl
B pacTBOpax KHCIOT W WIEJOYEHd C TMOMOIIBID HWHAMKATOPOB; PEIICHUE
DKCIIEPUMEHTAJIBHBIX 33Ja4 10 TeMe «DJIEKTPOIUTHYECKAsT JIUCCOLUALUSY.
N3ydyeHne CBOWCTB COJSHOM KHUCJIOTBI, HW3YYEHHE XUMUYECKUX CBOMCTB
pa30aBICHHON CEepHOM KHUCIOTHI; TMOJyudeHHUE, COOMpaHue, pacrno3HaBaHHUE
aMMHaKa, yrieKUCIOoro ra3a u U3y4yeHue uxX CBOMCTB; HccieoBaHNe aM(OTEPHBIX
CBOMCTB TMAPOKCHJIOB aJTIOMHUHHMS M IIUHKA; PELIEHUE SKCIIEPUMEHTAIBHBIX 33]a4
nmo TteMe «BaxuHeimme HeMeTauibl W UX  COCAUHEHUS»,  PEIICHUE
HKCIIEPUMEHTAJILHBIX 3a/lad Mo TeMme «BakHeliue MeTamibl U UX COCIUHECHUS
(Ip¥ HaTWYUM BO3MOXHOCTH WJIM TPOBOAWTH BHUPTYyaJbHbIE Ja00OpaTOpPHBIC
paboThI);

13) HaOmoAaTh W ONUCHIBATH XMMHUYECKHE AKCIEPHUMEHTHI (BO3MOXKHO
UCITOJIb30BAaHUE BUAEOMATEPUAJIOB): ONBITHI, WLIOCTpUpYIOLIKE (U3UUECKUE H
XUMHUYECKUX CBOMCTBA rajJOr€HOB U MX COEIMHEHHM (BO3MOYKHO HMCHOJb30BAHHE
BHUJICOMATEPUAJIOB); O3HAKOMJICHHE C OOpa3laMu XJOPHUAOB (TaJOTCHUIOB);
O3HAKOMJIEHUE C MOJEISIMU KPUCTAUIMYECKUX PEHIETOK  HEOpPraHu4eCKUX
BEILIECTB: METAUIOB M HeMeTauioB (Tpadura W anMasza), CIOXHBIX BEIIECTB
(xmopuga  HaATpHis);  OMbBITHL, WUIIOCTPUPYIOLIME  3aBUCUMOCTh  CKOPOCTH
XUMHUYECKON peakUuu OT BO3ACHUCTBUS PA3NIUYHBIX (PAKTOPOB; HCCIEIOBAHUE
AJIEKTPOIIPOBOTHOCTH PACTBOPOB BEILECTB; ONBITHI, WIIIOCTPUPYIOLIKE IPOLECC
JUCCOLMAIMM  KUCJIOT, IIeJo4ed W cojied  (BO3MOXKHO  HMCIOJIB30BaHUE
BUJICOMATEPHAIOB); O3HAKOMJIEHHE C 00pa3laMy METaJJIOB M CIUIaBOB; MU3yYEHHE
pPE3yNbTATOB KOPPO3WH METAJUIOB, B3aUMOJEHMCTBUS OKCHJA KaldbLUs C BOJOH,
mpouecca TOpEHHs  JKele3a B KHUciaoponae  (BO3MOXKHO — MCHOJIb30BaHUE
BUJICOMATEPHUAIIOB);  OMNBITHl, WJUTIOCTPUPYIOLIUME TPUMEPHl  OKUCIHUTENIbHO-
BOCCTAHOBUTENBHBIX PEAKIUI: TOpPEeHHE, peaKkUuu pPa3iIoKEHUs, COEIUHEHUS,;
O3HAaKOMJIEHWE C oOpa3llaMH cepbl M €€ COEAMHEHUSIMU; O3HAKOMIICHHE C
¢bu3nueckuMu CBOMCTBaMM a30Ta, (ochopa M ux coeguHeHUM (BO3MOXKHO
UCIIOJIB30BaHUE BHUACOMATEPHUAIOB), ¢ o0OpasliaMu yAOOpEeHUid; B3auMOCHCTBUE
KOHILICHTPUPOBAHHOM  a30THOM KHUCJIOTBI C MENbIK; HW3YYEHHE MOJENEHN
KPUCTAJUIMYECKUX PEUIeTOK anmasza, rpadura, MOJeKyilabl (QyJuiepeHa, MOJEKy
OpPraHUYECKUX BEIIECTB; O3HAKOMJICHHE C MPOLIECCOM aJCOpPOLMU PACTBOPEHHBIX
BEILECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM NPOTHMBOIa3a; 03HAKOMIICHHE C
OPOAYKIHMEH CHUIIMKATHOW MPOMBIIIIEHHOCTH; MPOLECChl OKPAIMBAHUS IJIAMEHH
KaTHOHAMU METAJIJIOB,

14)  wWcmonb30BaTh TOJIyYCHHBIC XHMHUYECKHE 3HAHUS B Pa3JIUNYHBIX
CUTYalUSIX:-TIPUMEHEHHS BEILIECTB U MaTEpUAJIOB B OBITY, CEIbCKOM XO3SIICTBE, Ha
MPOU3BOJICTBE, B IMPOLIECCE PEIICHHs] MPAKTUYECKUX 3a]ad B IOBCEAHEBHOM
XKU3HH, NPEIYNpPEKICHUS SBICHUN, HAHOCAIUMX BpEI 3J0POBBI0 YEJIOBEKA M
OKpyXXallel cpeie; NPUMEHEHUs TMPOIYKTOB NEepepaboTKU MPUPOIHBIX
UCTOYHUKOB YIJIEBOAOPOJOB (yroyib, NPUPOIHBIA Tra3, HedTb) B OBITY H
IPOMBIIIJIEHHOCTH; 3HA4Y€HUs KHUPOB, OEJKOB, YIJIEBOJOB [JIsl OpraHu3ma
YEJI0BEKa;
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10 KJIACC

1)  packpbIBaTh CMBICII OCHOBHBIX XHMHYECKUX TMOHSATHHA: KOBAJICHTHAS
NOJIIpHAsl CBsI3b, KOBAJIGHTHAS HEMOJIIPHAs CBSI3b, MOHHAS CBSI3b, METAINTUYECKAs
CBS3b, KATHOH, AHUOH, OJJEKTPOJUT U HEIJICKTPOIUT, SIEKTPOIUTHYECKAS
JUCCOLIMALIMS, PEaKIMH HOHHOIO OOMEHA, OKHCIUTEIb M BOCCTaHOBUTEID,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIMH, OKHCIEHHE W BOCCTAHOBJIEHUE,
oOpaTuMble M HEOOpAaTUMbIE pPEAKUUU, CKOPOCTh XUMHUYECKON peaKiud,
npenenbHo  gonmyctuMmas  konmeHtpamus — (ITJAK), wumoctpupoBaTh — UX
B3aUMOCBSI3b U MPUMEHSATh 3TH MOHATHUS MPU ONUCAHUU CBOWCTB BELIECTB M MX
IIPEBPAILECHNN;

2)  HCIOJB30BaTh XWMHUYECKYIO CHUMBOJUKY JJISI COCTaBJIICHUS (HOpMyI
BEIIECTB, HOHHBIX YPAaBHEHUN U YpaBHEHUU OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX
pEeaKLHnii;

3)  packpbIBaTh CYIIHOCTh OKHCIIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUil
HOCPEACTBOM COCTaBJICHUS 3JIEKTPOHHOTO OajaHca 3TUX PEaKIHii;

4)  TmPOTHO3MPOBaTH CBOMCTBAa HW3YyYCHHBIX KJIACCOB/TPYII BEIHICCTB B
3aBUCUMOCTH OT HX COCTaBa U CTPOCHHUS; BO3MOXKHOCTh MPOTEKAHUSI XUMHUECKHUX
MIPEBPAIICHHUI B PA3JINYHBIX YCIOBUSAX;

5)  NpOBOAMTH BBIYUCICHHS OTHOCHTEIBHON MOJICKYJIIPHOW M MOJISIPHOM
Macchl BEIECTB; C HMCHOJIb30BAaHUEM IMOHATUM «MaccoBas JIOJISI XMMHYECKOTO
AIIEMEHTa», «MaccoBas J0Js pACTBOPEHHOT'O BEIIECTBA B PACTBOPE); KOJIMUYECTBA
BeIIeCcTBa, 00bEMA Ta30B;

6) [OpoBOAMTH pacueThl MO YPAaBHEHUSM XUMHUYECKHX pPEaKIUi:
KOJINYECTBA, 00bEMa, Macchl BEILIECTBA IO H3BECTHOMY KOJHYECTBY, 00BEMY,
Macce peareéHTOB WIH ITPOYKTOB PEAKLINH;

7)  cruemoBaTh TMpaBHJaM  IOJIb30BAHUS XHMHUYECKOW TMOCYIOW U
nabopaTopHBIM 000PYI0OBaHKEM, a TaKKe MPaBHIIaM OOpAIleHHsI C BEIECTBAMH B
COOTBETCTBUM C MHCTPYKUHUSMHU IO BBINOJIHEHHUIO JTAOOPATOPHBIX XUMHUYECKHUX
OTBITOB IO TOJYYEHUI0 M COOMpPaHUI0 ra3000pa3HbIX BEIIECTB (aMMHaKa U
YIJIEKHUCIIOTO Ta3a) (Mpy HaJu4MKM BO3MOXKHOCTH WJIM MPOBOAUTH BUPTYaJbHBIE
nabopaTtopHbIie paboThI);

8)  mpoBOAMTH peaKIMH, TOATBEPKIAIONIMEC KAYSCTBCHHBIH COCTaB
pa3IMYHBIX BEILECTB: PACIO3HABaTh ONBITHBIM IyTEM: XJIOPUA-, HOIUA-,
cynbdar-, KapOoHaT-, cWIMKaT-, (ocdaT-aHUOHBI, THUIPOKCUI-UOHBI, KATHOH
aMMOHUSI U KaTHOHBI METa/lIoB (MarHus, Kainpuus, amtoMunus, xene3a (1) u
(I1T), menu (II), 1uHKa), TPUCYTCTBYIOLIME B BOJIHBIX PACTBOpPaX HEOPTaHUUECKUX
BEIIECTB; MOATBEp)KIAlONINe aM(pOTEepHbIE CBOICTBA OKCHIOB W THIPOKCHIOB
TIOMHUHMS, U IIMHKA (IPU HAJIMYUU BO3MOXXHOCTH WJIM TPOBOJUTH BUPTYyaJIbHbIE
nabopaTopHbIe pabOThI);

9) wHabnroIaTh W OMKCBHIBATH XMUMUYECKUE SKCICPUMEHTHI (BO3MOXKHO
UCIIOJIb30BAaHUE BHUIEOMATEPHUAIIOB): OMbITHI, WUIIOCTPUPYIOIINE (DUIUUYECKUE U
XUMHUYECKUX CBOMCTBA T'aJIOTEHOB U UX COECIMHEHUH (BO3MOKHO MCIOJb30BaHHUE
BUJIEOMATEPUATIOB); O3HAKOMJIEHME C 00pa3laMu XJOpUJOB (TajJoreHuI0B);
O3HAKOMJICHUE C MOJEISIMU KPUCTAIUTMYECKUX PEIIETOK HEOPraHUYEeCKUX
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BEILIECTB: METAUIOB M HeMeTauioB (rpadura W anmasza), CIO0XKHBIX BEIIECTB
(xyopuga HATpHsl); OMNBITHL, HWJUTIOCTPUPYIOUIUE 3aBUCUMOCTh  CKOPOCTH
XUMUYECKON PEaKIMi OT BO3JACHCTBHUS Pa3IUYHBIX (PAKTOPOB; HCCIICIOBAHUE
AJIEKTPOIPOBOTHOCTH PACTBOPOB BEIIECTB; OMBITHI, UIUTIOCTPUPYIOLIUE MPOLIECC
AUCCOIMAIMN  KHCIIOT, ImeJoYedl u cojeil  (BO3MOXKHO  HCIOJIb30BAHUE
BUJICOMATEPHAIIOB); 03HAKOMJICHHE C 00pa3llaMHi METAJIJIOB M CIUIABOB; U3yUEHUE
pE3yJIbTATOB KOPPO3UH METAJUIOB, B3aUMOJICUCTBUS OKCHJIA KaJblLHs C BOJOW,
mpolecca TOpPEeHHs JKeje3a B KHUCIOpoAe (BO3MOXKHO — HCIOJIb30BAHUE
BHJICOMATEPHAIIOB); OMBITHI, WUIIOCTPUPYIOIIAE TPUMEPHI  OKUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIX PEAKIMI: TOpEHUEe, PEeaKIHH pa3JIoKEeHUs, COCIUHECHMUS,;
O3HAKOMJIEHHE C 00pa3laMu cepbl M €€ COCAMHEHUSIMHU; O3HAKOMJICHHE C
dbu3uyecKkuMU CBOMCTBaMHM a3zoTa, ¢dochopa W HMX COCAMHEHUU (BO3MOXKHO
UCIIOJIb30BAaHUE BHUEOMATEPUAJIOB), ¢ 00pasiamMu yJo00peHul; B3auMOJICHCTBHE
KOHIIGHTPUPOBAHHOM a30THOW KHUCJOTBI C MEAblO; M3ydyeHUE Mojielei
KPUCTAJUIMYECKUX PEHIeTOK anmasza, rpadura, MOJEKYJbl (QyJIepeHa, MOJEKyl
OpPraHMYECKUX BEIIECTB; O3HAKOMIICHUE C TIPOIECCOM aJCOPOIIMU PACTBOPEHHBIX
BCIIIECTB aKTUBUPOBAHHBIM yTJIEM U YCTPOUCTBOM MPOTHUBOTA3a; O3HAKOMIICHHE C
MPOIYKIIUEH CUIIMKATHON MPOMBIIIUICHHOCTH; TIPOIIECCH OKPAIIUBAHUS TUTAMCHH
KaTHOHAMH METAJIJIOB;

10) wcmonb30BaTh TOJAYYCHHBIC XUMHUYCCKHE 3HAHHWS B Pa3IMYHBIX
CUTYaIMsIX: PUMEHEHHUs BEIIECTB U MaTepuajoB B OBITY, CEIbCKOM XO3SMCTBE,
Ha TPOM3BOJICTBE, B IMPOIECCE PEHICHUSI MPAKTUYECKUX 3a7a4 B IMOBCEIHEBHOU
KU3HU, TPENYNPEKICHUS SBJICHUN, HAHOCSIIMX BPEa 3/I0POBBIO0 UETOBEKA U
OKpYXalolel cpeae; TMPUMEHEHUS TPOJYKTOB TMepepadOTKA  MPUPOIHBIX
MUCTOYHUKOB YTJIEBOAOPOJOB (yroyib, MPUPOJIHBIN Ta3, HedTb) B OBITYy H
MPOMBINIUICHHOCTH; 3HA4YEHUS JKUPOB, OEIKOB, YTIJEBOJOB Il OpraHu3Ma
YeII0BeKa;

11) npUMEHATH OCHOBHBIC ONEpaIlMi MBICIUTCILHON JEITeIbHOCTH JIIs
M3YYCHHUSI CBOMCTB BEIIECTB M XWMHUYECKHX PEAKIUH; eCTECTBEHHOHAYUYHBIE
METO/Ibl TMO3HAHUS (B TOM 4YHCJE HAOJIOJEHUE, U3MEpPEHHUE, MOJCIUPOBAHUE,
AKCTIEPUMEHT (pEasIbHbIN U MBICTICHHBIN );

12) wucnoabp30BaTh MPH BBHIMOJHECHUM YYCOHBIX 3aJaHH, IOJTOTOBKE
IPOCKTHBIX W HCCIEAOBATEIILCKUX PadOT HAyYHO-TIONYJSIPHYIO JIUTEpaTypy,
CIIpaBOYHBIC MaTepHaibl, UCTOYHUKU WH(MOpMaIuu B ceTH HTEpHET; BiaaeTh
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 pa3aena

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
e€CTeCTBO3HAHMSI U
NMPaKTH4YeCKOM
esATeJIbHOCTH

YeJIOBEKA
(59)

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

HayK.
MeTo1bl T0O3HAHUS 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 peaKHHﬁ.
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 U KU3HM YEIOBEKA, €€ CBI3b C APYTrUMU
HayKaMH.

Pa3nmuyars ynCTHIE BEIIECTBA U CMECH; OJTHOPOAHBIE U HEOJHOPOAHBIE 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 cMecel

BEILIECTB.
Vcnonb30BaTh TpHU  BBHIMOJIHEHUM Y4eOHBIX 3aJaHUii M B Ipoliecce
HCCIIE1I0BaTEIbCKON JESITeNbHOCTH HayYHO-TIOMYJISIPHYIO JTUTEpaTypy

XUMHUYECKOTO COJIepKaHus, CIIPABOYHbIE MaTepuaisl, pecypcel IHTepHeTa.
BeicTpanBaTh pa3BEPHYTbIE INHCBMEHHBIE W YCTHBIE OTBETBI C OIIOPOM Ha
uH(pOPMALIKIO U3 YUeOHHKA U CIIPABOYHBIX MAaTEpUAJIOB, TPAMOTHO HCIIOJIb30BaTh
V3YYEHHBIN OHATUIHBIN annapar Kypca XUMHH.
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XUMHUYECKON TTOCY/IbI.
3. O0pas1bl BEIIECTB.
4. CrocoObl pa3zielicHusl cMece

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

NMpaKTHYecKue padoTsl
VlabopamopHvle onvimul.

Onucanne  (HU3UYECKUX  CBOWCTB
BeliecTs. PasneneHne cmecu  C
MOMOIIbI0 Maruura. [lpakmuueckue
pabomui:

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

No 2. Paznmenenue cmeceil (Ha
npuMepe OYHUCTKH
MOBApEHHOM COJIN)

Tema 2. BemecrBa

U XUMHUYICCKHUEC pealclmn
(15 )

ATOMBI M MOJIEKYJIbl. XMUMHUYECKHE

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

ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

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

COEJTMHEHUH. dusnyeckue 15|

[IpMeHSTh eCTeCTBEHHO-HAayUHbI€ METO/Ibl TO3HAHUS (B TOM 4HCIie HAa0JI0IeHUE,
MOJICIUPOBAaHUE, SKCIIEPUMEHT) M OCHOBHBIE OINEpallid  MbICIUTENbHON
NeSTeNIbHOCTH  (CpaBHEHHUE, KiaccuuKauus) s M3y4yeHUs BEIIeCTB U
XUMUYECKHUX PEAKIIHM.

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

Paznnyath Pusnueckre u XUMUYECKHUE SIBICHUS, OOBSICHIATh UX CYIIIHOCTh C TOUKU
3peHus1 aTOMHO-MOJIEKYJIIPHOTO YUEHUS.

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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Xumuueckas peakuus. [IpuzHaku

W YCJIOBHS MPOTEKAHUS XMUMHYECKUX
peakiuii. XMMUYECKUE YPaBHEHHUS.
Tuner XHMHYECKHUX peakuuii
(coenuHeHus, Pa3IoKEeHHUS,
3aMeIIeHUs, obmeHa). 3akoH
COXPaHEHUS MAaCChl BELIECTB.
M. B. JlomoHOCOB
YUEHBIN-IHIUKIIOTIETUCT.
JleMOHCTpaL Ul
dusndeckue sBIeHUs (pacTUpaHUE
caxapa B CTyNKe, KWIIEHUE U
KOHJICHCAIIUSI BOJIBI U T. J1.).
XuMuyeckue sBJICHHS  (TOpeHHe
CBEYH, pasznoxxeHue caxapa,
B3aMMOJICIICTBHE CEPHOUM KUCIOTHI C
XJI0puaOoM  Oapus,  pasloKEHHE
rUAPOKCHIA meau(Il),
B3aUMOJICHICTBUE JKelle3a C CEpou,
B3aUMO/ICHCTBUE xKenesa c
pactBopom costrt meau(1l)).
OnbIT, WUIIOCTPUPYIOMIHNI
COXpaHEHHUS MaCCHI.
JlabopaTopHble M NPaKTHYECKHE

3aKOH

padoThI

JlabopamopHule onbimbi:

[lpumepbl  (U3MYECKUX  SIBICHUH
(maBiieHHE BOCKA, TasHUE JIbJIA).
[IpuMepsl  XMMHUYECKUX  SIBICHUMH

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

BaJICHTHOCTH 110 (hOpMYyJiaM BEILIECTB.

PaccTaBnsaTh KOO GUIMEHTH B YpaBHEHUSIX XUMHUYECKUX PEAKIIHH.

CnenoBaTh mNpaBWiIaM NOJB30BAaHUS 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 COJIEpKaHus, CIIPABOYHbIE MaTepHalibl, pecypchl IHTepHETA.
BricTpauBath pa3BEpHYThIE ITMCBMEHHBIE U YCTHBIE OTBETHI C OINOPOM Ha
nHGOpMAIHIO U3 YUeOHHUKA M CIIPAaBOYHBIX MAaTEPHATIOB, TPAMOTHO HCIOJIH30BAThH
M3y4YEHHBIN NOHATUIHBIN anmnapaTt Kypca XUMHH
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— OTHOCHUTEJIBHOM MOJIEKYJISIPHOU
MacCHI BEIIECTB;
MaccoBOM  JIOJIM ~ XUMHYECKOTO
hieMeHTa 1o (hopmylie COeTMHEHUS

Pa3znen 2. BaxkHeiimne npeacraBuren Heoprannyecknx Bemects (30 u)

Tema 3.
Kucsopona.
IlonsiTHe 00 OKCHIAX

(5 )

Bo3nyx,

Bo3nyx — cMmech razoB. CocraB
Bo3ayxa. Kuciopon — aieMeHT 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 MOJy4eHHs KHUCIIOpoJia B
mabopaTopud M MPOMBIIIICHHOCTH.
[I[puMeHeHne KHUCII0pOoa.
KpyroBopot kuciaopozia B IpUpoJeE.
TerioBoil  3pdexT XumMHueckoin
peaKInu, MOHATHE 0
TEPMOXUMHUIECKOM ypaBHEHHH,
DK30- u SH/IOTEPMHUYECKUX
peaKIusX.

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

J/leMOHCTpPaLUK

Bsaumoneiictsue docdopa, cepbl

PackpbIBaTh CMBICT HM3Yy4aeMbIX IOHATHUM W MPUMEHSATh 3TH IOHATHS TPHU
ONMCAaHUM CBOMCTB BEUIECTB U UX MPEBPAILICHUH.

XapakTepru3oBaTh (OMHCHIBATH) COCTaB BO3AYyXa, (PU3NUYCCKUE W 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 y4aCTUEM KUCIOPO/a.
OOBACHATD CYIITHOCTh 9KOJIOTMUECKUX MPOOJIeM, CBA3AaHHBIX C 3arpsi3HEHHEM
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.

Vcnonb30BaTh MPU  BBINOJIHEHUHM YYE€OHBIX 3aJaHUN | npoiiecce
HCCIIEI0BATEILCKOM JIeATEIIbHOCTH Hay4YHO-TTOTYJIIPHYIO JTUTEPATYPY
XUMHUYECKOTO COJIepkKaHusl, CIPABOUHbIE MaTepualbl, pecypchl UHTEpHETA.
BricTpanBath pa3BEpHYThIE THUCHMEHHBIE M YCTHBIE OTBETHI C OIMOPOW Ha
nH(OpMaILINIO U3 YIeOHUKA M CIIPABOYHBIX MaTepUaIoB, TPAMOTHO HCIIOIh30BATh
3y4YEHHBIN MOHIATUIHBIN anmapaT Kypca XUMHUU.

B
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U JKEJI€3a C KUCIOPOAOM (BO3MOXKHO
MCIIOJIb30BaHUE BUICOOIIBITOB).
Onpenenenue CoJIepKaHUs
KHCIIOPOJIa B BO3AYXE.

OnbITHI, JEMOHCTPUPYIOIIUE
YCIIOBUS BO3HHUKHOBEHUS u
[IPEKPALLEHUS TOPEHUS.
JlaGopaTopHble U MpPaKTHYECKHE

padoThI
Vlabopamopmbwiii onvim:
O3HakomieHHMe ¢ oOpasuamu

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

— MOJIEKYJISIPHOM Macchl KUCIOpOoaa
1 030HAa Ha OCHOBAaHHUHM aTOMHOM
MacChl XUMHUYECKOTO dJIEMEHTA

Tema 4. Bopopoa.
IlonsiTue 0

KHCJI0TaxX M COJISIX
(5)

Bomopon — »2neMeHT U IpocToe
BeniecTBo. HaxoxneHue B npupoJe,
q)HSI/I‘IeCKI/IG u XUMHUYCCKUC
CBOICTBa (Ha puMepe

B3aMMOJICHCTBUS C HEMETaJlJIa- MU U
OKCHJIaMH METAJUIOB), IPUMEHEHNE,
CITOCOOBI TOJTyUEHUS.

[ToHsITHE O KUCTTOTaX U COJIAX.
JleMOHCTpPaLUK

[TonyueHue, cobupaHue u
pacno3HaBaHUE BOJOPOJIA.

[ openue Bonoposa.

B3aumoneiicTBue BOJIOpOJIA

okcugom meau(Il).

C

PackpbIBaTh CMBICI M3y4YaeMbIX TOHSATHH M TPUMEHSATH STH 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 JUIsl COCTaBICHHS (DOPMYJT BEILIECTB,
MOJIEKYJISIPHBIX YPaBHEHUN XUMUUYECKUX PEaKLIUi C y4acTHeM BOAOPOJa.
CrnenoBatph npaBuiiaM 0€30MacHON pabOTHl B 1aOOpaTOPHH IPU MCIIOIb30BAHUU
XUMHUYECKON TOCyIsl M OOOpYAOBaHHSA, a TaKXKe IpaBHjiaM OOpalieHus ¢
TOPIOYMMH BEIIECTBAMH B OBITY.

[lnanupoBaTh W OCYUIECTBIATh Ha MPAKTUKE XHUMHYECKHE OSKCIIEPUMEHTHI,
[IPOBOJIUTH HAOJIOICHHUS, JIeNIaTh BBIBOJIBI IO PE3YJIbTaTaM SKCIEPUMEHTA.
Y4acTBOBaTh B COBMECTHOU paboTe B rpyme.
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JlabopaTopHble U
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/leMOHCTpaLUA

OOpa3iupl BemecTs KoJaudecTBoM 1
MOJTb.

Bovluucnenusn

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

— 00BEMOB Ta30B MO0 YPaBHEHHUIO
peaknmuy 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; KOJIMYECTBO BEIECTBa, O00bEM rasa,
MacCy BELIECTBa,;

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

BricTpanBaTth pa3sBEPHYTHIE NHUCBMEHHBIE W YCTHBIE OTBETHI C ONOPOM Ha
nH(pOpMaIMIO U3 y4eOHUKA U CIPAaBOYHBIX MaTepHUajIoB, IPaMOTHO MCHOJIb30BATh
M3y4YEHHBIN NOHATUIHBIN anmapaTr Kypca XUMHH

Tema 6. Bona.
PacTrBopbl. Ilonsitue

00 OCHOBAHMAX
(59

dusnueckre  CBONMCTBA  BOJBI.
AHaIn3 W CHHTE3 — METOJIBI
M3y4ECHUS COCTaBa BOBI.
XUMHYEeCKHEe CBOWCTBA BOJBI

(p CaKIIuu ¢ METajlJlaMu,

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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OKCHJIaMU METAJLJIOB u
HEMETAJIJIOB).
CocraB ocHoBaHuii. IloHarue 00
WHIMKATOpaX.

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

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

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

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

BHJICOMATEPHAIIOB).

PacTBopeHune BemecTB ¢ pa3IMuHON
[PacTBOPUMOCTBIO.

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

[/ Ipakmuueckas paboma:

No 5. TlpuroTtoBiieHHE PAcTBOPOB C

ONpPEACIEHHON  MAacCOBOM  JI0OJIEM
PACTBOPEHHOTO BEIIECTBA.
\Boiuucnenusn

C HCIIOJIb30BAHUEM IIOHATHA
«maccoBaid J0JIA BCIIECTBa B

OOBSCHATH CYIIHOCTh SKOJOTHYECKHX MPOOJIeM, CBSI3aHHBIX C 3arps3HCHHEM
[IPUPOJHBIX BOJ, CIIOCOOBI OUMCTKU BOJBI OT MPUMECEH, MEphI IO OXpaHe BOJ OT
3arps3HEHUSI.

[nanupoBaTh W OCYIIECTBIATh HAa MPAKTUKE XUMHUYECKHUE SKCIIEPUMEHTHI,
[TPOBONTH HAOIOICHUS, Ie]IaTh BEIBOJIBI 110 Pe3yIbTaTaM YKCIIEPUMEHTA.
CrnenoBath mpaBuiam 0e3omacHOd paboThl B 1a0OpaTOPUU MPU HCIOIb30BAHUU
XUMHYECKON TIOCYIbI B 000PYIOBAHHS.

[IpoBOANTH BBIYUCIICHUS C MPUMEHEHHUEM IOHSTHS «MaccoBasi J0Js BEIIeCTBA B

[pacTBope».
Vcnonb30BaTh NpH  BBIIOJHEHMHM Y4eOHBIX 3aJaHuil W B Ipolecce
1CCIIEI0BATENbCKON JeSTEIbHOCTH Hay4YHO-TIOMYJISIPHYIO JUTEPATypy

XMMHYECKOI0 COJEPKaHus, CIIPABOYHbIE MaTepHualibl, pecypchl HTEepHETA.
BricTpauBarh pa3BEPHYTHIE IIMCBMEHHBIE M YCTHBIE OTBETBI C OIIOPOM Ha
nHGpOpMaLMIO U3 YUeOHHMKA M CIPAaBOYHBIX MaTepHalIOB, TPAMOTHO HCIOJb30BATh
M3y4EHHBIN NOHATUIHBIN aImapaTr Kypca XUMHH
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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.

OcHoOBaHHMSI: COCTaB, KiacCcU(UKAIIHsL/
HOMEHKJIaTypa (MEXIyHapoaHas H
TPUBHAJIbHAS ), (dbuznveckue H
XUMHYECKHE  CBOWMCTBA, CHOCOOB]
TIOJTyYCHUSI. Kucnorsr: COCTaB,
KJTaCCU(pUKAIUS, HOMEHKJIATypa,
dbuznyecKkrue U XUMUYECKUE CBOMCTBRA,)
CIIOCOOBI OTyYEHUSI.

Ps akTHBHOCTH METAIJIOB.

Conu  (cpenHue): HOMEHKIATYpA,
CHOCco0BI MOJTy4YeHus,
B3aWMO/ICHICTBUE coJien 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.

CoctaBnsaTh (GOpMyNbl OKCHJIOB, KUCIOT, OCHOBAaHUM, COJIEH M Ha3bIBaTh MX I10
MEXIYHAPOAHOU HOMEHKJIAType.

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

CocTaBisTh  MOJIEKYJSIPHbIE  ypaBHEHUs  peakUui,  WUIIOCTPUPYIOILUX
XUMHNYCCKHUEC CBOMCTBA n CII0COOBI MMOJIYy4YCHUA BCIICCTB HU3YYCHHBIX
KJIACCOB/TPYIN, a TAKXKe MOATBEPIKJAIOIIUX T'€HETUYECKYIO0 B3aUMOCBS3b MEXIY
HHUMMU.

[Tpon3BOINTH BHIYMCIIEHUS 110 YPAaBHEHUSIM XMMUYECKUX PEaKIHii.

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

XMMUYECKOH 1MOCyabl U 000py10BaHUS.
Vcnonp30BaTh MpU  BBIIOJHEHMM Y4eOHBIX 33JaHMM W B IpoLEcce
MCCIIEI0BATEIBCKOM JESATEIIBHOCTH Hay4YHO-IIOMYJISIPHYIO JIUTEpPATypy

XUMHYECKOTIO COAECPKAHNUs, CIIPAaBOYHBIE MaTEepHUalbl, pecypcsl VIHTepHeTa.
BeicTpanBaTh pa3BEPHYTHIE INHCbMEHHBIE W YCTHBIE OTBETBI C OIOPOM Ha
nH(pOpMaLIKIO U3 YUeOHUKA U CIIPAaBOYHBIX MaTE€pPHUAJIOB, TPAMOTHO UCIOJIb30BaTh
V3Y4YEHHBIN TTOHATUIHBIN alapaT Kypca XUMHH

B3auMopeiicTBue pacTBopa CEpHOM
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KuCI0ThI ¢ okcuaom meau(Il).
Peakuus HeHTpanu3aiuu.
BriTecHeHMe OJIHOT'O MeTaia
TIPYTUM U3 pacTBOpPA COJIH.
JlabopaTropHble U NMpaKTHYeCKHe

padoThI

Jlabopamopnbie Onvlmeul.
BzaumoneiicTBue KHUCJIOT C
MeETaJlJIaMH. ITonyyenue
HEpPaCTBOPUMBIX OCHOBaHUH.

B3anMmonencTeue  HEpacTBOPUMBIX
OCHOBaHUM C KUCIIOTaMH.
Paznoxenne rugpokcuga meau(Il)
[IPY HarPEeBaHUU.

[Ipakxmuueckas paboma:

No 6. Pelienue sKkcriepuMeHTaIbHbBIX
3ana4 1o teme «OCHOBHBIE KJIACChl
HEOPTraHUYECKUX COCTUHEHUI.
Boviuucnenusn

— 10 ypaBHEHUSIM XHMHYECKHUX
peaKkuuii

Paznen 3. llepnoauuecknii 3akon u Ilepnoanyeckas cucrema xumuyeckux iemMenToB /1. . Menaeneena.
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 MOMBITKH KJIACCUPUKALIUN
XUMHUYECKHX dl1eMeHTOB. [loHATHE 0

rpynmnax  CXOOHBIX  3JIEMEHTOB
(wenoyHble W IETIOYHO3EMEIbHbIE
METAJUIbI, TaJOreHbl, HHEPTHBIC
rasbl).

DOIEMEHTBI, KOTOphIE  0Opa3yroT
am(poTepHbIe OKCHU/JIBI u
TUAPOKCHJIBL. [Tepuoanueckuit
3akoH u Ilepumoanueckas cucrema
XUMUYEeCKuX 3yementoB . 1.
MenpneneeBa. Ilepuonbl, rpymnmsl,
noarpynnsl. DOU3UYECKUA CMBICI
MOPSIIKOBOTO  HOMEpPA  3JIEMEHTA,
HOMEPOB IIEpUOA U TPYIIIHIL.
Crpoenue aTOMOB. Cocran
ATOMHBIX anep. N3otomsl.
OJIEKTPOHBI. Crpoenue
DIIEKTPOHHBIX ~ 000JIOYEK aTOMOB
MIEPBBIX 20 XMMHUYECKHUX
DJIEMEHTOB [Iepnonnueckon
cuctemsl /. 1. MeHnaeneena.
XapakTepucTuka XUMHYECKOTO

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

3HauYeHHE [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 MEPUOAUYECKON CHUCTEME
U CTPOSHUEM €ro aToMa (COCTaB U 3apsif sapa, oOIiee Yuciao SICKTPOHOB U
pacrpeiesieHue UX 10 JIEKTPOHHBIM CIIOSM).

[IporHo3upoBaTh XapakTep U3MEHEHHUS CBOMCTB AJIEMEHTOB M UX COEAUHEHHH 11O
rpymnmnam u nepuogam [leproanueckoit CUCTEMBI.

XapakTepru30BaTh XUMUYECKHUE JIEMEHTHI 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 anmapaT Kypca XUuMHUU.

Vcrionp30BaTh MpU  BHINOJHEHUHM y4YEOHBIX 3aJaHUM TEKCThl Yy4eOHUKa,
cripaBouHble Matepuaibl ([lepuogudeckyro cucTeMy XMMHUYECKHX 3JIeMEeHTOB [l.
1. MenpaeneeBa, TabIuIly pacTBOPUMOCTH KHCIIOT, OCHOBAaHHMI M COJieil B BOJIE,
PIIEKTPOXUMUYECKUH PAAJT HATIPSKEHUM METaJJIOB).

Wcronp30BaTh TpU  BBIMOJHEHWHM  Y4YEOHBIX 3aJaHUl W B IIpoliecce
HCCIICIOBATEIbCKOM eI TCIILHOCTH Hay4YHO-TIONYJIIPHYIO JIUTEPATYPY
XUMHUUYECKOTO COAEPKaHUsI, CIIPAaBOYHBIE MaTEpHUasl, pecypcel MIHTepHeTa
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KopoTtkonepuoanas u
JUIMHHOIIEPUOAHAS bopmbI
[lepuonuueckoit CHUCTEMBEI
xuMudeckux anemento . W
Mennaeneena.

O3zHakomieHue ¢  oOpa3uamu
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 TOJIsIpHAS "
KOBaJICHTHASI HETIOJSIPHA ).

CreneHn OKHCIICHUS.

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

JleMoHcTpanuu
OKHCINTENEHO-BOCCTAHOBUTEIbHBIE
peakuuu: rOpEeHHE, peakuumn

PA3JI0KCHUA, COCTUHCHU A

PackpbIBaTh CMBICI U3y4aeMbIX TOHATUH.

OnpenensaTs BUJ XUMUUYECKON CBSI3U B COCTUHEHUU.

OnpenensaTh CTENEHb OKHCICHHUS XUMHYECKOTO 3JIeMEHTa Mo (opMmyse ero
COEMHEHUS.

OrnpenensTh 3JEMEHT (BEIECTBO) — OKUCIUTEb U JIEMEHT (BEIIECTBO) —
BOCCTaHOBUTEIIb.

OOBSICHITH CYITHOCTb IIPOLIECCOB OKUCIIEHNS U BOCCTAHOBJICHUS.

CocTaBiATh JIEKTPOHHBIM OanaHC ¢ y4€TOM YHClia OTAAHHBIX U HPUHATHIX
PIIEKTPOHOB.

CocCTaBIATh YypaBHEHHE OKUCIUTENBHO-BOCCTAHOBUTENILHON PEaKLIUH.
Vcronp30BaTh TpPH  BBHINIOJHEHWM YYEOHBIX 3aJaHWid TEKCThl y4eOHHKa,
CIpaBOYHbIE MaTepUalibl (MEPHOAMUYECKYIO CUCTEMY XMMHMYECKHX 3JeMEHTOB /.
1. MenneneeBa, TabauIly pacTBOPUMOCTH KUCJIOT, OCHOBaHUN U COJei B BOJAE,
HIIEKTPOXUMUYECKUN PsIJl HAMTPSDKEHUH METalIOB)
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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

W3MEHEHUU CBOMCTB XMMHUYECKUX
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
(MexxayHapoaHass W TpPUBHAJIbHAsA).
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 XUMHUYECKHME CBOMCTBAa BEUIECTB pa3IMYHBIX KJIACCOB,
(69) aTOMOB. 3aKOHOMEPHOCTH B [[TOATBEPKJATh CBOMCTBA IPUMEPAMHM MOJIEKYJSIPHBIX YPABHEHUN XUMHUYECKHUX

peakiui.

Onpenensarb BHJI XMMHYECKOM CBA3M M TUI KPUCTAUIMYECKON PEIIETKH
BEIICCTBA.

[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 XUMHUH.

lcnonb30BaTh MpH  BHINOJIHEHWH  Y4YEOHBIX 3aJaHUd U rpolecce
MICCIIEI0BATEILCKON JeSATEIBHOCTH Hay4YHO-ITONYJIIPHYIO IUTEPATypy
XUMUYECKOIO COJIepKaHUs, CIIPABOYHBIE MaTepUalIbl, pecypchl IHTEpHETA

B

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

JlemoHCcTpauMu

1. Mopenu KPUCTAJUIMYECKHUX|
PEIETOK HEOPTAHMYECKUX BEIIECTB.
2. Kopotkonepuonnas "
JUIMHHOIIEPUOAHAS (bopmbI
[lepuoanueckoit CHUCTEMBI
XUMUYeCKuX ajemeHtoB 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
DIIEMEHTOB, MO OOpPaTUMOCTH, IO
Y4acCTHIO KaTaiau3aTropa).

JK30- u SH/I0TEPMUYECKUE
pEeaKInH, TEPMOXHUMUYECKHE
ypaBHeHUA. [loHATHE O CKOpPOCTH
XUMHUYECKOW peakuuu. Ilonarue o
TOMOTEHHBIX W TE€TEepPOTEeHHBIX
peakuusax. [Tonstue 00 oGpaTUMBbIX
U HEOOpaTUMBIX  XUMHUYECKUX
peakuusax. [IoHsATHE 0 XUMHUECKOM
paBHOBecHH. DaKTOPHI, BIHSIONINE
Ha CKOPOCTb XMMHYECKOH peakuuu
17§ MIOJIOKECHHE XUMHAYECKOTO
pPaBHOBECHS.
OKHUCIUTENEHO-BOCCTAHOBUTEIIEHBIC

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

KnaccupummpoBath XUMUYECKHE PEAKLIUH 110 Pa3IMYHBIM IPU3HAKAM.

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

[IporHo3upoBaTh BO3MOYKHOCTH IIPOTEKAHWS XHUMHUYECKUX IIpEBpalICHUN B
Pa3JINYHBIX 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 3aaHuil U nporecce
MCCIIEI0BATEIBCKON NEATEITbHOCTH Hay4YHO-TTONYJIIPHYIO IUTEPATypy
XUMUYECKOTO COJIepKaHUs, CIIPaBOUYHbIE MaTEpHAIIbI, pecypchl IHTepHeTa

B

peakiuu (3MEKTPOHHBIN OanaHc
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OKHUCIINTEIbHO-BOCCTAHOBUTEIBHOM

PEaKIIVH).

JleMoHCTpa MU

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

2. BosnelicTBue karanu3zaTopa Ha
CKOPOCTb XUMUUYECKON PEaKIIUH.

3. Ilpumepbl HeOOpaTUMBIX U
00paTUMBIX PEAKIIHIA.

4. Cwmernenue paBHOBecCHUs
XUMHYECKON PEaKIUU.
Boiuucnenusn

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

DJIeKTPOJTUTHYECKASA
UCCOMAIIHS.
XUMHYeCKHE peaknuu B

pacTBopax
(16 4)

Tema 2.

Teopus 3IIEKTPOJIUTUUECKON
UCCOLUAUU.  JJEKTPOJIUTH U
HEDJICKTPOJIUTBHI. Karnownsi,
AQHUOHBI. MexaHu3M JHCCOLMalun
BEILIECTB C pPa3JIMYHBIMU BHJIAMHU
xuMuyeckon  cBs3u.  CrerneHb
mucconuanuu. CuibHbIE U clia0bie
DJIEKTPOJIUTHI.

Peakun HOHHOIO oOMeHa,
YCJIOBUSI UX NpoTekaHus. MoHHbIE
YpaBHEHUSI PEaKIIMid.
XUMUYECKHE  CBOICTBA
OCHOBaHMM H COJIEM B
[pEeICTaBICHUI
DIIEKTPOJIUTAYECKON
Cpena  pactBopa.

KHCIIOT,
CBETE
00
JIMCCOITMAITUM.
Ilorsatne o

CUAPOIIN3E COJIEH.

PackppiBaThb  CMBICI  M3Y4aeMbIX IOHATHM, a TaKXkKe CMBICI
DIIEKTPOIIUTUYECKOM TUCCOLMALINY.

OOBACHATH NPUYMHBI ATEKTPOIPOBOTHOCTH BOJAHBIX PAaCTBOPOB.
CocTaBisITh ypaBHEHUS IMCCOLMALIMM KHUCJIOT, LIEJIOYed M CoJieH, IOJIHBIE U
COKpAIlIEHHbIE MOHHBIE YPaBHEHUS XUMMUECKUX PEeaKLUii HOHHOTO OOMEHa.
[InanupoBaTh W OCYUIECTBIATh Ha NPAKTHUKE XUMHYECKHE DKCIEPHUMEHTHI,
IPOBOJIUTH HAOJIOCHNUS, IEJIaTh BBIBOJIBI IO PE3YJIbTaTaM SKCIEPUMEHTA.
CrnenoBath mpaBwiiaM 0€30MacHOM pabOThl B 1a00paTOpuu MpU UCHOJIB30BAHUU
XMMHUYECKOH MOCYbl U 000pyIOBaHHUS.

[Tpon3BOIUTH BHIYMCIECHUS IO XUMUYECKUM YPaBHEHUSIM.

BeicTpanBaTh pa3BEPHYTHIE NHCBMEHHBIE U YCTHBIE OTBETHI C OINOPOMl Ha
nH(pOpMaLIKIO U3 yYeOHHMKA U CIIPABOYHBIX MAaTEPHUAJIOB, IPAMOTHO MCIOJIb30BaTh
VM3Y4YEHHBIN MOHATUMHBIN ammapaT Kypca XUMHUU.

Vcnonp30BaTh NIpU  BBHINOJHEHUMM Yy4eOHBIX 33JaHMi W B Ipoliecce
MCCIIEI0BATEIBCKOM JESTEIbHOCTH Hay4YHO-TIOMYJISIPHYIO JIUTEpPATypy

XAMHYECKOTO COJIEPaHMs, CIPAaBOYHBIE MaTepualbl, pecypchl IHTepHeTa

Teopuu
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KauecTBeHHBIE peakUuu Ha
KaTHOHBI U AaHUOHBI.
JleMOHCTpaL Ul

DJIEKTpUYECKast IIPOBOJIUMOCTh
PAcTBOPOB  BEILECTB; JIBUXKCHME
HMOHOB B JICKTPHYECKOM TOJIE.
OnbITHI, WTIOCTPUPYIOLIHE
NPU3HAKU TPOTEKaHHWS PeaKIui
MOHHOro obmeHa. OmbIThl IO
OINpPEENICHUIO CPEbl B pacTBOpax
coJiei (XJopuaa HaTpHs, KapOoHaTa
HaTpUs, XJIOpUaa LIUHKA).
JIaGopaTopHble M NpaKTHYeCKHe

padoThI

Vlabopamopmwiii onvim:
PeakmmnmnoHHOTO oOMeHa B
pacTBOpax AJIEKTPOJIMTOB:

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

[ Ipaxmuyeckas paboma:

No 1. Pemenne
PKCIIEPUMEHTANIBHBIX ~ 337a4 10
TEME.

\Botuucnenus

— 10 YpaBHEHUSM 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

OO61mas XapaKTepUCTHKA
raJoreHoB. OcobenHoCTH
CTPOCHHUS aTOMOB ITHUX

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

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 IPOCTBHIX 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 IIPAKTUKE XHMHWYECKUE DKCIIEPUMEHTHI,
[IPOBOJIUTH HAOJIOJICHNUS, IEJIaTh BBIBOJIBI IO PE3YJIbTaTaM SKCIEPUMEHTA.
CnenoBath npaBuiaM Oe3omacHOW pabOThI B JIaOOPaTOPUH MPH HCIIOIb30BAHUU
XMMUYECKOH MOCY/Ibl 1 000py10BaHHUS.

BricTpauBarh pa3BEPHYTbIE IIMCBMEHHBIE M YCTHBIE OTBETBI C ONOPOM Ha
nHGpOpMalHIO U3 y4eOHUKA U CIIPABOYHBIX MaTepUalIOB, TPAMOTHO MCIOJIb30BaTh
M3y4YEHHBIN NOHATUIHBIN allrapaT Kypca XUMHH.

lcnonb30BaTh MpU  BBIIOJIHEHWM  y4YeOHBIX 3aJaHUi U pouecce
MCCIIEI0BATEIBLCKON JESATEIBHOCTH Hay4HO-IIOMYJISIPHYIO IuTEpaTypy
XUMUYECKOTO COEpKAHUs, CIIPaBOYHbIE MaTEpHUalIbl, pecypcsl HTepHEeTa

B

— N0 YPABHCHUAM XHUMHUYCCKUX
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peakuuii, eciM  OAMH W3
peareHToB J1aH B U30BITKE;
00BEMOB  Ta30B MO  YPAaBHEHUI]
peakuMu  Ha  OCHOBE 3aKOH4

00BEMHBIX OTHOILIEHHH Ta30B

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

Oomas

OO0m1as XxapakTepucTUKa 3JIEMEHTOB
VIA-rpynmel. Ocobennoctn
CTPOEHHUSI aTOMOB ITHX 3JIEMEHTOB,
XapaKTepHbIE M HUX CTEHEeHH
OKHCIICHUS. CrpoeHnue 51
dbusznyeckue CBOMCTBA  MPOCTHIX
BEIIECTB — KHUCIJIOPO/a U CEPHI.
AJUIOTpOIIHBIE MoaupUKaIII
KHCIIOPOJa MU Cepbl. XHMHYECKHUE
cBoiictBa  ceprl. CepoBomopof,
CTpPOCHHUE, ¢busnueckue u
XUMUYECKHe cBoWcTBa. OKCHUABI
cepbl Kak MIpeICTaBUTENH
KHCIIOTHBIX  OKcuaoB.  CepHas
KHUCII0Ta, GPU3NYECKUE

1 XMMUYECKHUE CBOWCTBA (00IIME Kak
MpeJCcTaBuTeNsd Kjacca KUCIOT U
cneuuduyeckue), MpuMeHEHHE.
XUMUYECKUE pEaKINu, JexKalume B
OCHOBE TPOMBIIUIEHHOT'O croco0a
[IOJTy4YEeHUS CEPHOM  KHCIIOTHI.
ATmaparbl ¥ MPOTEKAIINe B HHUX
MPOLIECCHI (Ha  mpm- Mepe
MIPOU3BOJCTBA CEPHON KHUCIIOTHI).
Comnun CEepHOM KHUCJIOTBHI,
KaueCTBEHHAs! peakuus Ha
cynbdaT-uoH.

Haxoxaenue cepbl 1 €€ COeqMHEHUI

OOBsACHATH O00IIME 3aKOHOMEPHOCTH B HW3MEHEHHH CBOWCTB
VIA-rpynnsl 1 uX COEIMHEHUN C Y4ETOM CTPOCHHUS UX aTOMOB.
XapakTepu3oBaTh (U3MUECKUE M XHUMHYECKHE CBOWCTBA MPOCTOTO BEIISCTBA
cepbl M €€ COeOUHEHHH (CepoBOAOPOJa, OKCHUIOB CEpbl, CEPHOM KHCIOTHI,
cynb(haToB), COCOOBI WX MOJyYCHUs, MPUMEHEHUE W 3HAYCHUE B IMPHUPOJIC U
PKU3HU YETIOBEKa.

OnpenensTb HaTU4KeE Cyab(aT-uOHOB B paCTBOPE.

OOBSICHIATH CYIIHOCTh JKOJIOTUYECKUX MPOOJieM, CBSI3aHHBIX C MepepaboTKOM
COCIMHEHUH CEPBI.

[I1anupoBaTh M OCYLIECTBIATh Ha TMPAKTUKE XUMUYECKHE OJKCIEPUMEHTHI,
MPOBOJIUTH HAOIIOJCHUS, IeTIaTh BEIBOBI IO PE3yJIbTaTaM IKCIIEPUMEHTA.
CnenoBath mpaBuiam Oe30macHOi paboThl B 1a00OpaTOpUU MPU HCIIOIH30BAHUU
XUMUYECKON TTOCY/IbI K 000pYAOBaHMUS.

[Ipon3BOUTE BBIUUCIEHUS [0 XUMUYECKUM YPABHEHUSAM.

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

Vcrionp30BaTh TPU  BBINOJTHEHUW  Y4YEOHBIX 3aJaHUd W B MpoOIEcCe
MCCIIe10BATENbCKOM JeATETbHOCTH Hay4YHO-TIOMYJISIPHYIO JUTEPATYPY
XUMHUYECKOTO COICpIKaHUsI, CIPAaBOYHBIC MaTEepHaIbl, pecypchl IHTepHeTa

9JICMCHTOB
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B HPUPOJE. XUMHUYECKOE
3arps3HEHUE OKPYXKAIOIEH Cpenbl
COCAUHCHUSAMU CCPBI (KI/ICHOTHBIG

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

Komnekuuu (Buaeomarepuaibl):
cepa u €€ COeIMHECHUS.
OOyrnuBaHue caxapa O
eliCTBUEM KOHILICHTPHUPOBAHHOM
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 |O01mas xapakTepucTUka 31eMeHTOB |OOBICHATh O0OLIMe 3aKOHOMEPHOCTM B M3MEHEHUM CBOWCTB 3JIEMEHTOB
XapaKTepUCTHKA VA-rpynisl. OcoOenHoctu [VA-TpYIIIBI U UX COEAUHEHUN € YYETOM CTPOEHHS UX aTOMOB.
XHMHYECKHX JIEMEHTOB |[CTPOCHHUS aTOMOB 3THX JIEMEHTOB, |[XapaKTepu3oBaTh (PU3MYECKHE M XMMUYECKHE CBOMCTBA MPOCTHIX BEIECTB a30Ta
VA-rpynnsbl. A30T, [XapakTepHbIe [UIsi HHUX CTerneHu | ¢ocdopa M UX COCIWHEHHUN (aMMHUaKa, COJIed aMMOHUS, a30THOW KHCIIOTHI,
pochop " HUX |OKHCIICHUS. HUTpaTOB, okcuaa pocdopa(V) u pochopHoii KUCIOTHI, PochaToB), CIOCOOBI UX

coequnenus (10 )

A30T, pactpocTpaHEHHE B TPHUPO/IE,
¢du3nueckrue 1 XUMHYECKHE CBOICTBA,
Kpyrosoport azora B mpupo/e.

AMMHak, ero (Qusnueckue U

XUMHUYCCKUC CBOﬁCTBa, ITOJIYUCHUC

MOJTy9YCHUsI, TPUMEHEHUE U 3HAYCHUE B IPUPOJIC
U J)KU3HU YeJIOBeKa.

OnpenensiTh HOHBI aMMOHHUS U (hochaT-UOHBI B PACTBODE.

OOBACHATH CYIIHOCTh HKOJOTHYECKUX MPOOJeM, CBS3aHHBIX C HaXOXKICHHUEM
coeTMHEHMH a30Ta B ocdopa B OKPYKAIOIIEH cpeie.
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U [IPUMCHCHHUC. Conu AdMMOHMUA, UX

buznvecKue
174 XUMHUYECKHE CBOMCTBA,
MIpUMEHEHHE. KauecTBennas

PCaKknus Ha HOHbI aMMOHUA.
A30THas KHCIIOTa, €€ Gpu3ndyeckne

U XHMHYECKHE CBOWcTBa (oOmue
KaK IPEJCTAaBUTENS KJlacca KHUCIIOT
u cneunpuyeckue). McnonpzoBanue
HUTPATOB W COJICl aMMOHHS B

Ka4yecTBe MUHEPATHHBIX
y10OpeHuil.

XUMHUYECKOE 3arpsi3HEHNE
OKpYKarolIel cpeibl COeTUHEHUSIMHI
a30Ta (KUCTIOTHBIE IOKIH,
3arpsi3HEHUE BO31yXa, IOYBBI U
BOZIOEMOB).

docodop, IJIOTPOIHbIE
MOAU(UKAIII docdopa,
¢duznueckue u XUMHYECKHE
CBOMCTBA.

Oxcun docdopa(V) u dochopnas
KHUCJIOTA, dbuznveckue u

XMMHUYECKHE CBOMCTBA, MOJyYEHHE.
KauecTBenHnas peakuus Ha
dochaT-noHbI.

Hcnons3oBanue docharos B
Ka4yeCcTBE MUHEPAIbHBIX YI100pEHUH.
3arpsi3HeHue MPUPOIHBIX BOJOEMOB

dochatamu.

JleMOHCTpaL U1

Komnexkuuu:  dochop u  ux
COCAUHEHUSL. B3aumopeiicreue

[[naHupoBaTh W OCYIIECTBISATh HAa MNPAKTUKE XHUMHUUYECKHE IKCIIEPUMEHTHI,
MIPOBOJIUTH HAOIOJICHUS, IeJIaTh BBIBOIBI 11O PE3yJIbTaTaM dKCIIEPUMEHTA.
CrnenoBatrh mpaBuiam 0e30macHON paboThl B 1a00OPAaTOpUU TPU HCIIOIH30BAHUH
XUMUYECKON MTOCY/IbI K 000pYAOBaHHUS.

[Ipor3BOIUTH BBHIUUCICHUS [0 XUMUYECKUM YPABHEHUSM.

Vcrionp30BaTh TIpU  BBIIOJTHEHUW YYEOHBIX 3aJaHUN TEKCTHI Y4YcOHMKA,
CIIPaBOYHbIC MaTEPHAIIbI (MIEPUOAUUECKYIO CUCTEMY XUMHUYECKUX 3JIeMEHTOB Jl.
1. MenneneeBa, TabauIly pacTBOPUMOCTH KHCJIOT, OCHOBAaHUW M COJIEH B BOJE,
RIIEKTPOXUMUYECKUH Pl HAIPSKEHUM METAJIIOB).

Vcnonp30BaTh MpU  BBIOJHEHUM  YU4EOHBIX 3aJlaHUd ©U B IpoLecce
HCCIICA0BATEILCKOM JIeITSIbHOCTHU HAYyYHO-TIOMYJISIPHYIO JTUTEPATYpy
XUMHUYECKOTO COJIepkKaHUs, CIIpaBOUYHbIE MaTepUalibl, pecypcbl HTepHETa
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KOHIIEHTPUPOBAHHOU a30THOM
KHUCJIOTBI C MEIbIO.

JlaboparopHble U NMpaKkTHYeCKHe
padoThI

JlabopamopHvie onvimul.

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

A30THBIX U (POCHOPHBIX yIOOpEHUH.

lIpaxmuuyeckas paboma:

Ne 3. Tlomydenwme

W3Yy4EHUE €r0 CBOWCTB.

Bovluucnenusn

— II0 ypaBHEHUSM XUMHUYECKHX
CaKIUI

aMMHMaKa,

Tema 6.
XapaKTepUCTHKA
XMMHYECKHX 3JIeMEHTOB
IVA-rpynnsl.

Yriaepoa M KpeMHU U
WX COCAMHECHUS

(10 u)

Oomas

Yraepon, aJUIOTPOIHBIE
Mo (UKaIK, pacpoCTpaHEHUE B
MIPUPOE, ¢duznueckue u
XMMHUYECKHE CBOMCTBA.

A icopOrnius. Kpyrosoport
YIJIepoa B IPUPOJIE.

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

U [PUMEHEHHE. OKOJIOTMYECKHE
NpoOJeMbl, CBSI3aHHBIE C OKCHAOM
yraepona(lV); TUTIOTE3a
rI100aFHOTO MOTETJICHUS KIIMMAaTa;
MapHUKOBBIN YPEKT.

YronbpHas KUCIOTa U €€ COJU, UX
buznueckue u XUMUYECKHE

CBOﬁCTBa, IMOJIYYCHHC n

OOBsICHATH OOIIME 3aKOHOMEPHOCTM B HM3MEHEHUM CBOICTB
[VA-rpynnel 1 X COEIMHEHUH C YYETOM CTPOEHUS UX aTOMOB.
XapakTepu3oBaTh (pU3NUECKUE

W XMMHYECKHE CBOMCTBA IIPOCTBIX BEIIECTB YIJIEPOAA MU KPEMHUS M HX
CoeIMHEHUN (OKCHJIOB YIJepoja, YTrOoJbHOM KHCIOTHI, KapOOHATOB, OKCHJa
KPEeMHHUs, KPEMHUEBOW KHCIOTBI, CHUJIMKATOB), CHOCOOBI UX MOJYyYCHHMS,
[IPUMEHEHNE U 3HAYE€HUE B PUPOJIE U KU3HU YEJIOBEKa.

OnpenensaTb kKapOOHAT- U CHIIMKAT- HOHBI B PACTBOPE.

OOBSICHIATH CYIIHOCTb SKOJIOIMUECKHUX MpOoOJeM, CBA3AHHBIX C HAXOXKJIECHUEM
YTJIEKUCIIOTO T'a3a B OKPYIKaIOIIEN cpese.

WnmocTpupoBaTh  B3aMMOCBSI3b  HEOPraHMYECKHX COEIMHEHUHM yriepojga U
OpraHMYECKUX BEIIECTB.

[I1anupoBaTh M OCYLIECTBISITH HAa MPAKTUKE XUMHUYECKHE OSKCIIEPUMEHTHI,
MPOBOJUTH HaOIIOAEHUS, JAeaTh BBIBOBI 10 pe3yabTaTaM 3KCIIEPUMEHTA.
CnenoBath npaBuiam 6e30macHOi paboThl B J1a0OpaTOpUU MPU HCIIOIB30BAHUU
XMMUYECKOH MOCYbl 1 000pyI0BaHMUS.

Vcnonp30BaTh MpU  BHINOJHEHUH YUEOHBIX 3aJlaHUM  TEKCThl y4eOHHKa,
cnpaBoyHble MaTepuaisl (Ilepuoguueckyro cucteMy XMMHUYECKHX 31€MEHTOB Jl.

3JICMCHTOB
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[IPUMEHEHUE. KauecrBeHHas
peakuys Ha KapOOHAT-UOHBI.
lcnionp3oBanne KapOOHATOB B

OBITY, MeIULMHE,
MPOMBIIIIJICHHOCTH, CEIILCKOM
XO3sHCTBE.

[lepBoHavanbHble  MOHATHS 00

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

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

HEOPraHUYECKUX COEAMHEHUN.
Kpemuwuii, ero ¢usuyeckue w
XMMHYECKHE CBOMCTBA, MOJTYyYECHHE
1 IPUMEHEHUE B JIEKTPOHHUKE.
CoenvHEHUsS KPEMHHUS B MHPUPOJE.
OO0mue mpeacTaBieHuss 00 OKcUae
kpemuuss(IV)  um  kpeMHueBoit
KHCIIOTE. Cunukarsl, ux
MCII0JIb30BaHUE B OBITY, MEJIULIMHE,
[MPOMBIIUIEHHOCTH.  BaxkHeunmmue
CTPOUTEJIbHbBIE MaTepUaIbl:
KepaMHuKa, CTeKJIO, IIEeMEHT, OeTOH,
YKEJIe300€TOH. [IpoGnembr
06e301acHOro WCIIOJIb30BaHUS
CTPOUTENIbHBIX  MaTepHajoB B
[OBCEIHEBHOM JKU3HH.
J/leMOHCTpaLUK

Mopenn KpUCTAIITNYECKUX PEMIETOK
anamasa, rpadura, MOJIEKYJIbI

1. MenpaeneeBa, TaOnuIly pacTBOPUMOCTH KUCIIOT, OCHOBaHUI U COJEil B Boje,
HIIEKTPOXUMUYECKUN PsiJl HAIIPSKEHUH METAJLIOB).

lMcnonp30BaTh MpHU  BBIIOJHEHWH y4eOHBIX 3aJaHMi M B IIpoOLEcce
M CCIIe10BaTEIbCKON JeSITEIbHOCTH HaY4YHO-TIOMYJIAPHYIO JUTEpATypy
XMMHUYECKOTO COJIEpKaHus, CIIPaBOYHbIE MaTepUalbl, pecypchbl IHTepHETa
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bynnepena.

AncopOrvsi pacCTBOPEHHBIX BEIICCTB
AKTUBUPOBAHHBIM YIIEM.
[IpoTuBoras. Buneomarepuaist:
CUJIMKATHASI IPOMBIIIJIEHHOCTb.
Mogenun MOJEKyJl OpTraHMYeCKHX
BELLECTB.

JlaGopaTopHble M NpPaKTHYeCKHE

padoThI
Vlabopamopuwiii onvim:
KauectBeHHast peaxuus Ha

KapOOHAT-HMOH.

[ Ipaxmuyeckue pabomoi:

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

No5. PelieHne 3KcriepruMEHTATbHBIX
3a1a4 o teme «Hemeramisy.
Boiuucnenusn

— 10 YpaBHEHUSM XHMHUYECKHX
[peakuuii, ecau OJWH U3 PEearcHTOB
TaH B BUJE BOJIHOI'O PAacTBOpa C

N3BECTHOU MaCCOBOU JI0JIEN
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10 KJIACC

(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
nonoxkennss B [lepuoanueckoi

CUCTEME XMMHUYECKUX 3JIEMEHTOB
JI. . MeHnneneeBa M CTPOEHHUS
atomoB.  CTpoeHHe  MeETaIoB.
Mertaunueckas CBSI3b 51
MeTaJuIMuecKasi KpHUCTAJUIMYecKas
peneTka. ONEeKTPOXUMHUYUECKHM
psia HaIpsKEeHU! METaJUIOB.
duznueckue u XUMUYECKUE
CBOMCTBa METaJIOB. OO6ume
CHOCOOBI MOJTYYEHHS] METAJLIOB.

[loHsiTHE O KOpPpPO3UU METAIOB M
OCHOBHBIE CIOCOOBI  3alUTHl  OT
koppo3uu. CmnaBbl (CTasb, YyTYH,

PackpbpiBaThb CMBICH HM3y4aeMbIX IOHATHM M IPUMEHATb 3T IOHATHUSA IIpU
OINMCAHUU CBOMCTB BEILECTB U UX IPEBPALLECHUMN.

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

XapakTepu30BaTh CTPOCHHE METAJIOB, OOmMe (U3NYecKue U XUMHUYECKHe
CBOMCTBA METAJIJIOB.

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  BBINOJHEHWH Y4YeOHBIX 3aJaHMA TEKCThl y4eOHHKa,
cipaBoyHble MaTepuaisl (I[leproguueckyro cucreMy XMMHUYECKUX AJIEMEHTOB /Jl.
1. MenpaeneeBa, TabIuIly pacTBOPUMOCTH KHUCIIOT, OCHOBAaHHWI M cojlel B BOJE,
PIIEKTPOXUMUYECKUH PsIJl HAPSIKEHUN METaIOB).

Vcnonp30BaTh MpH  BBHINOJHEHHMM y4eOHBIX 3aJaHMid M B Ipolecce
1CCIIeI0BATEIbCKON NeSITeIbHOCTH HayYHO-MIOMYJISIPHYIO JUTEpaTypy
XMMHUYECKOIO COJEPKaHUs, CIIPABOYHBIE MaTepHallbl, pecypchbl IHTepHETa

TFOPATFOMHUHHIM, OpoH3a), 170:¢
[IPUMEHEHNE B ObITY u
IIPOMBIIIJIICHHOCTH.

JleMoHCcTpa U
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O3nakomiieHue c oOpa3mamu
METaJIOB u CILJIaBOB, ux
¢usnyeckuMu cBoiictBamMmu. Mojenu
KPUCTANINYECKUX peieéTok
METaJUIOB.

Buneomarepuais: KOppo3us
METaJUIOB.

JlabopaTopHble U NMPaKTHYECKUE
padoThI

Vlabopamopnuie OnvImol:
O3zHakomyeHue ¢  obOpasuamu
CIJIABOB METAJLJIOB.

3aBUCUMOCTh CKOpPOCTH

peaKkuy MeTajljla C KUCITOTOU

OT IPHUPOJIbI METAJLIA.

Buviuucnenusn

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

Tema 2. BaskHeiimue
METAJIbI 7 ux
COCIMHEHUS

(40 a)

[Ilenounbie MeTabl. [Tooxxenue B
[Iepuoanueckon CUCTEME
XUMHUYECKuX dnementor J[. U,
MeHeneeBa, CTPOEHHE aTOMOB.
HaxoxxaeHue B npupoJe.
duznueckue U XUMHYECKHUE
CBOMCTBa (Ha mpHUMepe HATpus U
Kanusi). OKCUAbl U TUAPOKCHUIBI
HaTpusi W Kanus. [IpumeHeHue
[MICJTOYHBIX METAJUIOB M HUX
COEeIUHEHNH.
[IleouHO3EMENBHBIE  METAJIbI
MAarHuii ¥ KaJbIIM, CTPOECHHUE

ATOMOB. Ilonoxenue B

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

XapakTepu3oBaTh (PU3NYECKHE U XUMUYECKHE CBONCTBAa MPOCTHIX BEIIECTB
METAJIJIOB U HMX COEAMHEHUU (OKCHUIOB, THJIPOKCHJIIOB, COJIEH), CHOCOOBI HX
MOJIydeHUS, TPUMEHEHUE U 3HAYCHHUE B IPUPOJIC U KUZHH YETIOBEKA.
Pacrio3HaBaTh C MOMOIIBIO KAU€CTBEHHBIX PEAKINil HOHBI METAJNIOB (MarHus,
QITIOMUHWS, [IMHKA, JKeJie3a, MEJIN ).

[[naHupoBaTh M OCYHIECTBJISATh Ha TMPAKTHUKE XUMUYECKHUE 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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[Ileprnonnueckout CUCTEME
xumMudeckux osiaementos J. .
MeHneseena.

Haxoxxneaue B apupoje.
Pduznueckue U XUMUYECKHUE
CBOIICTBA. Baxueiimue

COCIUHCHUS Kaiblius (OKCHJ,
rugpokcusl, conm). JKEcTkocTh
BOJBI U CHIOCOOBIEE yCTpaHEHUS.
AJTIOMUHUM. Ilomoxenue B
[Ileprnonnueckoiut cucreme
XUMUYecKkux 3iemMeHTtoB J[. .
MenpaeneeBa, CTPOCHHE aToMa.
Haxoxnaenue B pUpoaE.
dusnyeckue U XUMHUYECKHUE
CBOMCTBA. AwmdortepHbie
CBOMCTBA OKCHJIa U TUAPOKCHUIA.
JKeneso. [Monoxenue B
[leproanaeckoi cucreme
XUMHUYECKHUX 3JIEMEHTOB

J[. . Menneneesa, CTPOCHHE
atroma. Haxoxnenue B npupoje,
duzndeckue u XUMHUYECKUE
cBoiicTBa. OKCHUIBI, THUJIPOKCH]IbI
u conu xenesa(ll)

u >xene3a(lll).

JleMoHcTpannu

B3anmoneiictBue HATpUA C
BOJI0M. OKpallluBaHWE TMJIAMEHU
MOHAMHU HATPHUS U KaJTHs.

OxkpamuBanue IIaMeHUu
MOHAMU KaJIbITU.
B3anmonencTBHue OKCHIIa

M3y4YCHHBIN NOHATUMHBIN anmnapaT Kypca XUMHUU.

Vcronb30BaTh TpU  BBINIOJHEHWW  YUEOHBIX 3aJaHUd W B TpoIEecce
MCCIIEIOBATENBCKOM JeSITeIbHOCTH HAYYHO-TIOMYJISIPHYIO JIUTEepaTypy
XUMHUYECKOTO COJIEpP KaHMs, CIIPaBOYHbIE MaTepualbl, pecypcshl MHTEepHEeTa
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KaJIbLUs CBOJIOM.
Buneomarepuansi: ropeHue
JKesle3a BKUCIIOPOJIE U XJIOpE.
JlabopaTropHble M NpaKTHYECKHE
padoThI Jlabopamopnwie
onvimal: O3HakomJiieHuE C
oOpasnamMul  aJFOMUHHUSI H  €ro
CILJIABOB.

AmdoTepHbIe CBOMCTBa
rUIPOKCUIAATTIOMUHUS.
KauecTBeHHBIE peakIuyu Ha
HOHBDKEJIE3a.

[ Ipakmuueckue pabomuw:

Ne 6. JKécrkocth BOIBI WM
METOABbI €€YyCTPAHCHUA.

Ne 7. Pemienne
DKCIIEPUMEHTAJIBHBIX 3ajJiad 10
Teme «MeTtasuibD.
Boiuucnenusn

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

pHUMECH;
MaCcCOBOU J0JIA BbIXO/14
NPOyKTAPEAKIINU

Pasznen 4. Xumusi u okpy:karomasn cpeaa (6 u)
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Tema 3. BemecrBa wu |HoBbie MaTepuaibl U TEXHOJIOTHHU [ XAPaKTEPH30BATh POJb XUMHUU B pa3- JIMYHBIX cepax OesSTEIBHOCTH JIHOICH,
MaTepuajbl B JKHM3HM (BemiectBa WM marepualibl BOCHOBHBIE BEIIECTBA W MaTEpHUAlIbl, MPUMEHSAEMbIE B KM3HU COBPEMEHHOIO
JeJI0BeKAa MOBCEJIHEBHOM >KM3HU YEJIOBEKA/YelOBEKa.
(6 1) XUMUS U 3J0POBBE. OOBACHATH YCIOBUA 0€30MacHOr0 KCIOIb30BAHMS BEHIECTB M XUMHUYECKUX
be3zonacHoe  WCMONB30BAaHUE  |[PEAKIHA B OBITY.
BCILICCTB U XUMHYECKHUX  |AHaIM3upoBaTh U KPUTUYECKH OLIGHWBATh HH(OpPMALMIO O  BIUSHUU
[peakIuii B OBITY. [MPOMBIIIIJICHHOCTH, CEJIbCKOr0 XO035iCTBa, TPAHCHIOpPTa W JAp. Ha COCTOSTHUE
[Ipupoaubie WCTOYHHUKH (OKPYXKAIOUIeH cpeabl.
YIJI€BOJIOPOJAOB (yronb, [YMeTb OKa3bIBaTh MEPBYIO MOMOIIb P XUMUYECKUX 0XKOTAX U OTPABIICHUSX.
OPUPOIHBIN ras, HedTh), |([IpuHMMaTh yyacTue B 00CYXIEHUU MPOOJIEM XUMUUYECKON U IKOJIOTUYECKOM
MPOIYKTHI UX MEPESPAOOTKH, UX |[HAMPABICHHOCTH, BBICKA3bIBaTh COOCTBEHHYIO TO3UIUIO [0 TMpodiieMe U
poJib [peagaraTb BO3MOXKHBIE ITyTH €€ PeleHus
B OBITY ¥ MPOMBIIIJICHHOCTH.
OCHOBBI AKOJIOTMYECKOMI
PaMOTHOCTH. XHUMHYECKOE
3arpsi3HEHUE OKpY>Karo- IIeu
Ccpelibl (mpenenbHO
JT0ITyCTUMAsT KOHIICHTpAIUS
BeniectB — [1JIK).
Ponp xumMuum B peHICHUY
SKOJIOTMYECKUXTIPOOJIEM
O06o0menne
MPOIICHHOI0 Kypca
(10 gacos)

[Ipu paspaboTke paboyeil mnporpamMmbl B TEMATHUYECKOM IUIAHUPOBAHUU JOJKHBI OBITH YYTEHbI BO3MOKHOCTU
WCIIOJBL30BaHUS DJIEKTPOHHBIX (LIU(GPOBBIX) 00pa30BaTEIbHBIX PECYPCOB, SIBISIOMIMXCS Y4€OHO-METOAMYECKUMH MaTepuaiaMu
(MyJTBTUMEIUNHBIE IPOTPAMMBI, JIEKTPOHHbIE YUEOHUKH U 33[JaYHUKH, SJICKTPOHHbIE OUOIMOTEKH, BUPTyaJIbHbIE JTA0OPATOPUH,
UTPOBBIE TPOrPAMMBI, KOJUIEKIMU HU(POBBIX 00pa30BaTENIbHBIX PECYPCOB), UCHOJIb3YEeMbIMHU Il OOY4YEHHS M BOCIUTAHUS
oOyuaronuxcst ¢ HOJIA, npeicTaBlieHHBIMU B 3JIEKTPOHHOM (LIM(PPOBOM) BHUJIE U PEATUIYIOUUMHU TUJAKTUYECKUE BO3MOKHOCTU
UKT, conpepxanue KOTOPhIX COOTBETCTBYET 3aKOHOAATENILCTBY 00 00pa30BaAHUH.
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IHoaxoabl K OLIeHMBAHUIO INIAHUPYEMBbIX Pe3yJbTATOB 00y4YeHUs!

[Ipu olleHMBaHUY TIJIAHUPYEMBIX PE3YyJIbTATOB OOYUEHUSI XUMUH YUAITUXCS C
HOZIA HeoOXoIMMO YYHUTBHIBaTh TaKUe€ WHIUBUIYyAIbHbIE OCOOCHHOCTH UX
pa3BUTHS, KAaK: YPOBEHb Pa3BUTHUSI MOTOPUKHU PYK, YPOBEHb BIAJCHUS YCTHOU
AKCIPECCUBHOU pPEUbl0, YPOBEHb pabOTOCIOCOOHOCTH Ha YpOKe (MCTOIIAEMOCTh
LIEHTPAJIbHOM HEpPBHOM cucTeMsbl). Mcxonst U3 3TOro, y4uTellb HCHOJIB3YET MIJIs
yUalmxcs WHIUBUAYaTbHBIE (DOPMBI KOHTPOJIS PE3yJIbTAaTOB OOYYEHHUS XHUMUHU.
[Ipu cHMKEHHOU pabOTOCIIOCOOHOCTH, BBIPAXKEHHBIX HAPYLIEHUSAX MOTOPUKH PYK
BO3MOKHO  YBEJIIMYEHHWE BPEMEHHM [UIsl  BBINOJHEHUS  KOHTPOJIBHBIX H
CaMOCTOATENbHBIX PAa00T. KOHTpOJIbHBIE, CaMOCTOSITENbHBIE M MNPaKTUYECKUE
paboThl TpU HEOOXOAMMOCTH MOTYT TMpeJiaratbCsi €  HCHOJIb30BaHHEM
ANIEKTPOHHBIX CHCTEM TECTUPOBAHUS, HMHOTO MPOrPaMMHOr0 OOECIEUEHHS,
o0ecneumBaroIero  MEePpCOHU(PUIMPOBAHHBIA  y4eT  y4eOHBIX JOCTHXKEHUM
oOyuaromuxcs. Tekymuil KOHTpodb B (OpME YCTHOTO OmIpoca IpH HUZKOM
KayeCTBE YCTHOM OSKCHIPECCUBHOM pedyM Yydalluxcsi HEOOXOAMMO 3aMEHATh
MUCbMEHHBIMU (hOopMamu.

CneunaJjibHble YCJI0BHSA peaTu3aluu JUCHUILIHHBI

1. HeobxonuMo mnpeaycMOTpeTh HaJU4ue MNEPCOHAIBHBIX KOMIBIOTEPOB,
TEXHUYECKUX TMPUCTIOCOOJICHUN (ClielMaibHas KiIaBuaTypa, pa3judyHOro BHUA
KOHTaKTOPbl, 3aMEHSIONIUE  MBbIIIb, JKOUCTUKH, TPEKOOJIbI, CEHCOpHBIC
TUTAHIIIETHI).

2. JIomKHBI OBITH CO3/IaHBI YCIOBUS I (DYHKIIMOHUPOBAHUS COBPEMEHHOM
MH(POPMAIIMOHHO-00Pa30BaTEIbHON Cpeibl MO0 XUMHHU, BKIIFOUYAIOLICH 3JIEKTPOHHBIE
WH(POPMAIIMOHHBIE  PECypChl,  JJIEKTPOHHBIE  00pa3oBaTelbHBIE  PECYPCHI,
COBOKYITHOCTh ~ WH(MOPMAIMOHHBIX  TEXHOJOTHH,  TEJIEKOMMYHHKAI[MOHHBIX
TEXHOJIOTHA, COOTBETCTBYIOUIMX TEXHUYECKHUX CPEICTB W TEXHOJOTHH (B TOM
yucie ¢uemn-TpeHaxepoB, UHCTpyMeHTOB Wiki, Hu(poBbIX BUAEO MaTepuUanoB U
Ip.), OOecCleurBarolUX JOCTHXKEHUE KaxabiM oOydaromuMmes ¢ HOJIA
MaKCUMaJIbHO BO3MOXKHBIX JUISI HETO PE3yIbTaTOB O0YUCHHUS.
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