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AnantupoBaHHass pabodass mnporpamma (manee IIporpamma) 1o ydyeOHOMY
npeaMery

«Xumus» pazpadorana Ha ocHoBe PI'OC OO0, PenepanbHOH NPOrpPaAMMBbI
BOCIUTAHUSA, C YIETOM pacHpeeI€HHBIX M0 KJlaccaM MPOBEPSEMBIX TpeOOBaHU K
pesyabratam ocBoeHUs: OCHOBHOW 00pa3oBaTENbHONM MPOrpaMMbl OCHOBHOTO
o0111ero oOpa3oBaHusl.

IlosicHuTeILHAA 3aIUCKA

O01mas xapakTepucTUKA y4e0HOro nmpeaMera « XuMHus»

Bknang ydeOHoro mpenmera «XuMus» B JOCTHKEHHUE II€JIe OCHOBHOTO
oOmero o0pazoBaHusi 00yCIIOBJIEH BO MHOIOM 3HAa4€HHEM XHMHMUYECKOW HAyKU B
MO3HAHWW 3aKOHOB TMPHUPOJbI, B Pa3BUTUM MPOU3BOJUTEIHHBIX CHJI OOIIECTBA U
CO3/IaHUU HOBOMW 0a3bl MaTEPHAIBHON KYJIbTYPHI.

XUMHSI KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAYK pPAaCHPOCTpaHUIIa CBOE
BIIMSIHUE Ha BCE O0JIACTH YEJIOBEUECKOr0 CYIIECTBOBAHUSA, 3a/1ajla HOBOE BUJCHHE
MHpa, CTajla HEOTHEMJIEMbIM KOMIIOHEHTOM MHUPOBOUN KYJIbTYphl, HEOOXOIUMBIM
YCIIOBHEM HU3HH OOILIECTBA: 3HAHUE XUMHUU CIIYKUT OCHOBOU J1sl pOpMUpOBaHUSA
MHUPOBO33pPEHHUS YEJIOBEKA, €r0 MPEICTABIECHUI O MaTepUaIbHOM €IMHCTBE MUDA;
BAXHYIO  pojib  urparor  (opMUpyeMbIE  XHMHEW  MPEACTaBICHUS O
B3aMMOIIPEBPAIICHUAX DHEPrud M 00 DIBOJIOIUU BEHIECTB B  MPHUPOJIE;
COBpPEMEHHAasi XMMUS HallpaBJieHa Ha PEIICHHE TI00aJbHBIX MPOOJIEM YCTOMYUBOTO
Pa3BUTHS YEIIOBEYECTBA — ChIPHEBOM, JHEPTETUUECKOM, MMUIIIEBON U IKOJIOTMYECKON
0e30MacHOCTH, TPOOIJIEM 3IPaBOOXPAHEHHUS.

B ycnoBusix Bo3pacraroiiero 3Ha4eHWS XUMHHM B OJKH3HM OOIIECTBa
CYIIECTBEHHO TOBBICHJIACH POJIb XUMHUYECKOTo oOpa3zoBanus. B mane
COIMAJIM3AIIMU OHO SIBJISICTCS OJIHMM W3 YCJIOBUM (DOPMUPOBAHUS HHTEIJIEKTA
JUYHOCTHU ¥ TAPMOHUYHOTO €€ pa3BUTHSI.

CoBpeMEHHOMY  YEJIOBEKY XHMHUYECKHE 3HAHUS HEOOXOIUMBI  JIst
MpUOOpETEHUST OOIIEKYJIBTYPHOTO YPOBHSI, TO3BOJISIOLIETO YBEPEHHO TPYIUTHCS B
COLIMYME M OTBETCTBEHHO YYacCTBOBAaTb B MHOIOOOpa3HOM >KM3HM OOIECTBa, JJIA
OCO3HaHMUSI BAXKHOCTU PA3yMHOI'O OTHOILIEHHSI K CBOEMY 3J0pPOBBIO U 310POBBIO
IPYTUX, K OKpYXaollel MNpUpOIHON cpene, JJIs TPaMOTHOTO TOBEACHUS TPHU
WCTIOJB30BaHUU PA3JIUYHBIX MAaTEPUATIOB U XUMUYECKUX BEILECTB B TOBCETHEBHOM
AKU3HH.

XuMUYeCKoe o0pa3oBaHHME B OCHOBHOM IIKOJIE SIBIsSCTCS Oa30BBIM 10
OTHOIIICHHUIO K CHCTeME OOIlIero XuMuueckoro oOpaszoBanusa. [loatomy Ha
COOTBETCTBYIOILIEM €MY YPOBHE OHO peayii3yeT MPHUCYLINe 00LIEMY XUMUYECKOMY
00pa30BaHMIO KIIIOUEBBIC IICHHOCTH, KOTOPBIE OTPAKAIOT TOCYJAapPCTBEHHBIC,
OOIIIECTBEHHBIE W WHIUBUyAIbHBIE TTOTPEOHOCTH. ITUM OTPEILISIETCS] CYITHOCTD
oO1el cTpareruu 00y4deHus, BOCIIUTAHUS U Pa3BUTUS 00y4arOUIUXCsl CPEACTBAMU
y4eOHOTO IpeIMeTa « XUMUsD».



Nzyyenue npeamera: 1) cmocoOCTByeT peanw3aliil BO3MOXKHOCTEH IS

caMOpa3BUTUA U  (QOPMUPOBAHUS KyJIbTYphl JMYHOCTH, €€ oOwmed u
(GYHKIMOHATBHOM TPaMOTHOCTH; 2) BHOCHUT BKJIaJa B (DOPMUPOBAHKME MBIIUICHUS U
TBOPUYECKUX CHOCOOHOCTEW MOJIPOCTKOB, HABBIKOB MX CAMOCTOSITEIBLHON yueOHOM
NEATEIbHOCTH,  SKCIEPUMEHTAIBHBIX U HUCCIEIOBATEIbCKUX  YMEHUH,
HEOOXOJMMBIX KaK B TIIOBCEHCBHOW JKM3HH, TaK WU B NpodecCHOHATHLHOU
NEATEIbHOCTH; 3) 3HAKOMUT CO CHEIU(DUKON HAYYHOTO MBIIUICHHUS], 3aKIabIBACT
OCHOBBI IIEJIOCTHOTO B3IJIsi/Ia HA E€AWHCTBO MPUPOJbI U YEJIOBEKA, SBISACTCS
OTBETCTBEHHBIM JTarioM B (OPMHPOBAHUM E€CTECTBEHHO-HAYYHON TPAMOTHOCTH
MOAPOCTKOB; 4) cmocoOCcTByeT (HOPMUPOBAHHUIO IIEHHOCTHOTO OTHOIICHUS K
€CTECTBEHHO-HAYyUYHbIM 3HAHUSIM, K MPHUPOJIC, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B
AKOJIOTHYECKOE 00pa3oBaHre 00yJatouXCsl.

HasBanubie HampaBieHuss B OOy4eHUHM XUMHUH  00€CIEYMBAIOTCS
cnenudUKor  comepkKaHUs TMpPEeaMeTa, KOTOPBIA SBISETCA TMEeIarormuecKu
aJanTUPOBAHHBIM OTPAKEHHEM 0a30BOM HAYKW XMMUU Ha OIMpPENEIEHHOM dTare eé
pa3BUTHSL.

Kypc XxuMuM  OCHOBHOM  IIKOJIBI OPUEHTUPOBAH HA  OCBOECHHUE
OoOy4aroIMMUCS OCHOB HEOPTaHWYECKOM XUMHUU W HEKOTOPHIX TOHATHH U
CBEJICHUI 00 OTAECIBHBIX 00BEKTAX OPTaHUUYECKON XUMUMU.

CrpykTypa cojaepkaHusi peamera copMUpOBaHA Ha OCHOBE CHUCTEMHOIO
noaxoaa K ero m3ydeHuro. ConepkaHHWe CKIAIbIBACTCS U3 CUCTEMBI MOHSITHUA O
XUMHUYECKOM DJIEMEHTE M BEIIECTBE U CUCTEMbI MOHATUN O XMMUYECKOU PEaKIluu.
OO6Ge 3TH cucTteMbl CTPYKTYPHO OPTaHU30BAaHBI MO MPHUHIIUITY MOCIEI0BATEIBHOTO
pPa3BUTUS 3HAHUKA HA OCHOBE TEOPETHUYECKUX IPEACTABICHUN PA3HOTO YPOBHS:
ATOMHO-MOJICKYJIIPHOTO YY€HUS KaK OCHOBBI BCEr0 €CTECTBO3HAHUS, YPOBHS
[lepnoanueckoro 3akona JI. M. MenmeneeBa Kak OCHOBHOTO 3aKOHA XWMWHU,
Y4€HHUs] O CTPOCHHMHU aToMa M XUMHUYECKON CBsI3U, TMpPEACTaBICHUN 00
ANEKTPOIUTUYECKON TUCCOLUMAINU BEIIECTB B pacTBOpax. TeopeTnyeckre 3HaHUs
paccMaTpUBAIOTCSI HA OCHOBE OJMIIMPUYECKH TMOJIYYEHHBIX M  OCMBICIEHHBIX
(akToOB, pa3BUBAIOTCS MOCJIENOBATEIHLHO OT OJHOTO YPOBHS K JIPYTOMY, BBITIOJIHSS
byHKIIMM OOBSICHEHUS W TPOTHO3UPOBAHMSI CBOWCTB, CTPOCHHUS U BO3MOKHOCTEH
MPAKTUYECKOT0 MPUMEHEHHUS U MOJTYUYCHUS U3y4aeMbIX BEIIECTB.

Takasi opraHuzanusi COACPKaHUSI Kypca CHOCOOCTBYET MIPeACTaBICHUIO
XUMHAYECKOM COCTaBJIAIONIEM HAy4YHOW KapTUHBI MUpa B JIOTMKE €€ CUCTEMHOU
npupoabl. Tem cambiM oOecrieuynBaeTCsi BO3MOXKHOCTH (OPMUPOBAHUS Y
00y4Yaromuxcsi IIEHHOCTHOTO OTHOIIEHUS K HAay4HOMY 3HAaHHMI0O U METoJlaM
MO3HAHUS B Hayke. BaXHO Takke 3aMETUTh, YTO OCBOCHHE COJAEpPKaHHUS Kypca
MIPOUCXOJIUT C TIPUBJICYEHUEM 3HAHUM U3 paHee U3yYCHHBIX KYPCOB:
«Oxkpyxaromuit Mmup», «bruonorusi. 5—7 knacce» u «Pu3MKa. 7 KI1acey.

Henu usyyenuns yueOHOro npeamera « XuMus»
K HampaBiieHHMIO TNEPBOCTENEHHOW 3HAYMMOCTH [PU  peAIU3ALUU
oOpa3oBaTeNbHBIX (QYHKUMA mpeaMeTa «XUMHS»  TPATUIHMOHHO  OTHOCST
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(dbopMHpoBaHrE 3HAHUN OCHOB XMMHUYECKOM HAayKh KakK OOJACTH COBPEMEHHOI'O

€CTECTBO3HAHHUS, MPAKTUYECKOW JEeATEIbHOCTH 4YelIOBeKa U KaK OJHOTO U3
KOMITIOHEHTOB MHUPOBOM KyJbTYpHl. 3ajaua MpeaMeTa COCTOUT B (HOPMHUPOBAHHUH
CUCTEMBbl XUMHUYECKUX 3HAHUW — BaXKHEUIMMX (HAKTOB, TOHITHH, 3aKOHOB H
TEOPETHYECKUX TOJIO)KEHHUM, JOCTYINHBIX OOOOIIEHUI MHPOBO33PEHUYECKOrO
XapaKkTepa, fA3blKa HAYKW, 3HAHUA O HAy4YHBIX METOAAaX HW3YYEHHUsS BELIECTB H
XUMHUYECKUX PEAKIIUi, a Takke B ((OPMUPOBAHUU U PA3BUTUU YMEHUI U CIOCOOOB
JESTeIbHOCTH, CBSI3aHHBIX C TUIAHMPOBAHMEM, HAONIOJIEHUEM U MPOBEICHUEM
XUMHUYECKOTO IKCIIEPUMEHTa, COOIIOACHUEM IMpaBuil 0€30MacHOro OOpalieHus c
BEIIIECTBAMHU B IMIOBCEIHEBHON KU3HHU.

Hapsigy ¢ sTuM 1ienu u3ydeHus IpeaMeTra B MporpaMMe YTOYHEHBI U
CKOPPEKTHUPOBAHBI C YYETOM HOBBIX IMPUOPUTETOB B CUCTEME OCHOBHOTO OOILETO
oOpazoBanus. CerogHss B o00pa3oBaHMM 0CO00 3HAUMMOW  NIPHU3HAETCA
HalpaBJIE€HHOCTh OOy4YeHUsT Ha pa3BUTHE U  CAMOpPA3BUTUE  JIMYHOCTH,
(dopMupoBaHue €€ HHTEIIEKTa U 001Iel KynbTypbl. OOydeHHe YMEHUIO YUUTHCS U
MpOAOSIKATh CBOE 0OOpa3oBaHUE CaAMOCTOATENIIBHO CTAaHOBUTCA OJHOW U3
BAKHEUIIMX PYHKIUN y4€OHBIX IPEAMETOB.

B cBf3M ¢ O3TUM 0puU HU3YYEHUH TIPEAMETa B OCHOBHOW IIKOJE
JOMHUHUPYIOILEE 3HAYEHNUE TPUOOPENH TaKUE LENH, KaK:

(GopMUpOBaHHWE MHTEUIEKTYaJIbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIbBHOMY MPHHITHIO PEIICHUM,
CIIOCOOHOM a/lalTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBUSAM KHU3HU;

HaIpaBJIEHHOCTh 00YYEHUsI HA CUCTEMATUUYECKOE MPUOOIICHHUE yUaIIUXCA K
CaMOCTOSITENIbHOM MO3HABATENbHOM J1E€ATENbHOCTH, HAYYHBIM METO/IaM IO3HAHUS,
(hOpPMUPYIOIITUM MOTHUBAIHMIO M Pa3BUTHE CIIOCOOHOCTEH K XMMUHU;

o0ecrieuyeHne yclIOBUM, CIIOCOOCTBYIONIUX MPUOOPETCHUIO O0YYarOIIMMHUCS
OTbITa Pa3HOOOpPa3HOW MAESITENBbHOCTH, MO3HAHHUA W CAMOIO3HAHMS, KIHOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOIUX YHUBEPCAJIbHOE 3HAY€HUE IJIs
Pa3IUYHBIX BUJOB JCSITEIBHOCTH;

dbopMHpoBaHUEe YMEHHI OOBACHITH W OLEHUBATH SIBICHUS OKPYXAIOIIErO
MHUpa Ha OCHOBAHWY 3HAHHUU U OMBITA, MOJYYECHHBIX TTPU U3yUYCHUU XUMUU;

dbopmupoBaHre 'y  oOydaromMxcsi T'YMAaHMCTHYECKMX  OTHOLIEHUH,
MOHMMAHUSA IIEHHOCTH XWUMHUYECKHMX 3HAHMWA JUIsI BBIPAOOTKH HSKOJIOTHUECKU
L[EJIECOO0PA3HOr0 MOBENECHUS B OBITY M TPYIOBOM JESATENIBHOCTH B IEJSIX
COXPAHEHUS CBOETO 3/I0POBbsI U OKPY>KAKOLIEH MPUPOIHOM CPEIBI;

pa3BUTHE MOTHUBALMU K OOYUYEHHUIO, CIMOCOOHOCTEH K CAMOKOHTPOIIO H
CaMOBOCIIUTAHUIO HA OCHOBE YCBOEHHUS OOIICUEIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOpY MpO(dUIIS M HANpPaBIEHHOCTU AAJbHEHIIEro
oOydeHusl.

[lpuHnmn, TOAXOAbI HM  0coOble  0o0Opa3oBaTelbHBIC  IOTPEOHOCTH
obOyuaroruxest ¢ HOJZIA mo mpeametry «Xumusi» T€ XKe, 4TO U TPH HU3YyUYEHUU
1076370978



Mecto yueOHOro npeamera «XuMus» B y4eOHOM IVIaHe
B coorBerctBH ¢ PI'OC OOO «Xumus» SBIIETCS 00g3aTEIbLHBIM
MpeMETOM Ha YPOBHE OCHOBHOTO oOmmiero oOpaszoBanus. JlaHHas mporpamma
npeaycMaTpuBaeT M3ydeHHE XMMHU Ha 0a30BOM ypoBHE B 00bEME 1O 2 4 B
Hexento B 8, 9 m 10 knaccax.

Conep:xanue y4eOHOro npeamera « XuMus»
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IlepBoHa4ya/IbHbIe XUMUYECKHE IOHATHS

[Ipenmer xumuu. Ponb XUMUM B KU3HM 4eEJIOBEKa. lela W BEHIECTBA.
du3nyecKre CBOMCTBA BEIIECTB. ArperaTHoe cocTosiHue BewiectB. lloHsiTHE O
METOAaX MO3HAHUS B XMMHUH. XHMMHS B CUCTEME HayK. UHCTbIE BELIECTBA U CMECH.
CniocoObl pa3esieHust CMecei.

ATOMBI U MOJIEKYJIbl. XHUMHYECKHE 3JIeMEHThl. CHMBOJIBI XUMHUYECKUX
sneMeHTOB. [IpocThie U COXKHbBIE BElIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckas (opmyna. BaleHTHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB.
3aKkOH TMOCTOSIHCTBA cocTaBa BemiectB. OTHoOcCUTEIbHAss AaTOMHas Macca.
OtHocuTeNnbHas MOJEKyIsIpHas Macca. MaccoBasi 1oJisl XMUMUYECKOTO AJIEMEHTa B
COCIMHEHUH.

Pu3NUEeCKUEe U XUMUUYECKHUE SIBJICHUS. XUMHUYECKas peaklus U €€ MpU3HaKH.
3aKOH COXpaHEHMs] MacChl BEIECTB. XMMHUUYecKkHe ypaBHeHus. Kiaccuduxanms
XUMUYECKUX PEaAKINil (COeMHEHUS, Pa3JIOKEHUS, 3aMEeIIICHUs, 0OOMEHA).

XUMUYECKUI HKCIEPUMEHT: 3HAKOMCTBO C XUMHYECKOM TOCYIIOH, C
npaBuwiaMu paboThl B J1a0OpaToOpuu M MpuéMamu oOpamieHus ¢ 1abopaTopHBIM
o00Opy/nOBaHUEM; W3yYE€HHE W OmNucaHue (U3NYECKUX CBOWCTB 0OpasiioB
HEOpPraHMYECKUX BEIIECTB; HaOI0/IeHHe (Pu3ndeckux (TUIaBJICHUE BOCKA, TasHUE
JbJIa, pacTUpaHUE caxapa B CTYIKE, KUTICHUE U KOHICHCAIUS BOJIbl) U XUMHUUYECKHUX
(ropeHue cBeud, MPOKAJIMBAHME MEIHOW MPOBOJIOKH, B3aMMOJICHCTBHE MeJa C
KHUCJIOTOM) SIBJICHUM, HAOJIFOCHUE Y OTTMCAHUE TTPU3HAKOB MPOTEKAHUS XUMUYECKUX
peakiuii (pasyioKeHue caxapa, B3aUMOJICUCTBUE CEPHOW KHUCIOTHI C XJIOPHUIAOM
Oapusi, pasznoxkenue ruapokcunaa meau(ll) mpu HarpeBaHuuM, B3aUMOCHCTBHE
xene3a ¢ pactBopoM conu Menu(ll)); uzyuenue cnocoboB pazmeneHus cmeceit (c
IOMOIIIBIO MarHurTa, bunsTpOBaHUE, BBIITAPUBAHUE, JTUCTUIUISILIAS,
xpomarorpadusi), MNPOBEJECHUE OYUCTKM TIOBAPEHHOW COJIM; HaOMIOIeHUEe U
ONMCAHUE PE3YIbTATOB IPOBEAEHUS ONBITA, UILTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS
MacCChI; CO3aHUE MOJEIEH MOJIEKYJT (IIAPOCTEPKHEBBIX ).

BazkHeiilniue npeacTaBuTe/ M HEOPraHUYECKUX BelllecTB

Bo3agyx — cmech razoB. CoctaB Bo3ayxa. Kucimopon — 3ne€MeHT U IpoCToe
BemiecTBO. HaxoknmeHue kucimopoga B TpUPOAE, (PU3NYECKHEe U XUMHUYECKHE
cBoiictBa (peakmuu ropenus). Oxcuawl. [lpumenenme xkucnopoma. CrocoOsl
MOJIy4eHHUsS] KHCJIOpOoJa B JlabopaTopuu ¥ TPOMBINUIEHHOCTH. KpyroBopot
KHcJIopoa B mpupoze. O30H — ajuIoTpoIiHas MOAUGUKAIUS KUCTOPOa.

TennoBoit 3(PEKT XUMUYECKON peaKkuu, TEPMOXUMHUYECKUE YpaBHEHUS,
JK30- M DHIOTEPMUUYECKHE pEakiuu. [OIUIMBO: yrojib U METaH. 3arpsi3HEHUe



BO3/lyXa, yCUJIEHUE MAPHUKOBOTO 3P (deKTa, pa3pylieHue 030HOBOTO CIOSL.

Bomopon — snemeHT M mpoctoe BemecTBO. HaxoxaeHuwe Bomopona B
npupone, (uMUecKkHe MW XUMHUYECKHE CBOWCTBA, TNPUMEHEHHE, CIIOCOOBI
nonydenus. Knueiorel u conu.

KomuuectBo BemectBa. Mok, MonsipHas Macca. 3akoH  ABorajapo.
MosnsipHblil 00BEM ra30B. PacuéTsl N0 XUMUYECKUM YPaBHEHHSIM.

dusnueckne CcBOMCTBA BoAbl. Boma kak pactBoputenb. PacTBOpEIL
HacplieHHble M1 HEHACBIIEHHBIE PACTBOPBI. Pacmeopumocms eewyecms 6 6ooe. 1
MaccoBast 10Ji BEIIECTBA B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJIbI. OCHOBAHMS.
Ponp pacTBOpOB B NpupojAe U B KU3HU YeNOBeKAa. KpyroBopoT BOJbI B MPHUPOE.
3arpsA3HeHne NpUPOAHBIX BOJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranuueckux coenuHeHuid. Oxcupabl. Knaccudukarms
OKCUJIOB:  cojieoOpa3ytoniue (OCHOBHBIE, KHCIOTHbIE, amM{pOTEpHbIE) U
HecosieoOpasyromue. HomenknaTypa okcusioB (MEXKIyHApOAHAs U TPUBHAIIbHAS).
DuU3NYECKHUE U XUMUYECKHE CBOMCTBA OKCUIOB. [loyueHne okcuos.

OcHoBanus. Krnaccupukanusi OCHOBaHMM: IIETOYM W HEPACTBOPUMBIE
ocHoBaHMs. HomeHkiaTypa oOCHOBaHMM (MEXAyHapoJHas U TPUBUAIbHAsA).
DuU3NYECKUE U XUMUYECKHE CBOMCTBA OCHOBaHUM. [loiryueHre ocCHOBaHUM.

Kucnotsr. Knaccuduxanus KHUCJIOT. Homenknarypa KHUCJIOT
(MexayHapoHasi U TpuBHaidbHas1). OU3MYECKUE U XUMUYECKUE CBOMCTBA KUCIIOT.
Pspn aktuBHOCTM MeTaiuioB H. H. bekerosa. [lonyuenue kucnor.

Comu. Howmenknatypa coieil (MeXIyHapojaHass U TpUBHAJIbHAA).
dur3nYECKre 1 XUMAYECKHE CBOMCTBA cotiel. [TomyueHnune comnen.

['eneTnyecKas CBSA3b MEKY KJIIACCAMU HEOPTaHUYECKUX COCAUHEHU .

XUMUYECKUI SKCIEPUMEHT: KayeCTBEHHOE OIPEIECICHUE COACPKAHUS
KHCJIOpOJa B BO3AyX€; IOJy4€HHE, COOMpaHue, pacrno3HaBaHUE U HU3YyYECHUE
CBOMCTB KHCJIOpOJa; HAOJIOJIEHUE B3aMMOJCIHCTBHUS BEUIECTB C KUCIOPOJIOM H
YCJIOBUSl BO3HMKHOBEHHUS M MpPEKpalleHusi ropeHust (moxkapa); O03HAKOMJICHHE C
oOpa3liaMi OKCHUJIOB M OIIMCAaHHE WX CBOWMCTB; TIOJydeHHE, coOupaHue,
pacno3HaBaHWE W HW3YYEHUE CBOWCTB BOJOpoAa (TOpPEHHE); B3aUMOJIECHCTBHE
Bojoposa ¢ okcuaoMm wmenau(Il) (Bo3MOXKHO HCIOIB30BaHUE BHUACOMATEPHUAIIOB);
HaOmoAeHne o0pa3loB BELIECTB KOJMYECTBOM |  MOJIb; HCCIEAOBAHHE
OCOOEHHOCTE  pacTBOPEHUsI BEIIECTB C  pa3JIMYHOM  PAaCTBOPUMOCTHIO;
IIPUTOTOBJIEHUE PACTBOPOB C OIPEAEIEHHON MAaCCOBOW JOJEH PaCTBOPEHHOTO
BELIECTBA; B3aUMOJICUCTBHE BOAbI C MeTaulaMH (HATpUEM U  KaJbI[UEM)
(BO3MOKHO HCIIOJIB30BaHUE BHJIEOMATEPUAIIOB); OMPEACICHUE PACTBOPOB KUCIOT
U IIeJI0Yel C MOMOIIBI0 WHIUKATOPOB; UCCIIEJOBaHUE 00pa3L0OB HEOPTaHUYECKUX
BEIECTB PA3IMYHBIX KJIACCOB; HAOJIOICHUE U3MEHEHHS OKPACKH WHIUKATOPOB B
pacTBopax KHUCJIOT M IIeJoYel; u3ydeHue B3aumojerctBus okcuaa meau(Il) c
pacTBOPOM CEPHOM KHCJOTHI, KHACJIOT C METAUIAMH, PEAKIUA HEUTPAIN3ALNH;
MOJYyYE€HHE HEPACTBOPUMBIX OCHOBAHUM, BHITECHEHUE OJTHOIO METAJIa APYTUM U3
pacTBOpa COJIM; PEIICHHE SKCIEPUMEHTANIbHBIX 33/1a4 1o TeMe «BakHeiiire

1 KypcuBoM 00603HaueH yueOHBbIi MaTepual, KOTOPbIA H3y4aeTcs, HO He BBIHOCUTCS Ha IPOMEKYTOUYHYIO U UTOTOBYIO
aTTeCcTaluIo.



KJIACChl HEOPTaHUYECKUX COETUHEHUIN.

Ilepuoanueckud  3aKOH U IMepuoanueckas cucreMa
xumunueckux djaementoB JI. WM. MengeneeBa. CrTpoeHne aTomoB.
Xumnueckas cBsi3b. OKHCJIUTEIbHO-BOCCTAHOBHUTEIbHbIC PEAKIMHU

[lepBble TONBITKA KiIacCU(UKAIMU XUMUYECKUX 3JeMeHTOB. [loHsTue o
IpyInax CXOAHBIX 3JJIEMEHTOB (IIEJOYHBIE M IIETIOYHO3EMEIbHBIE METAILIbI,
raJIOr€Hbl, HHEPTHBIE Ta3bl). DJIEMEHTbI, KOTOPbIE 00Pa3yr0T aM(pOTEPHBIE OKCH/IBI
Y TUIPOKCHUJIBI.

[lepnoguueckuil 3akoH. [lepuoguyeckas cucremMa XUMHUYECKUX 3JIEMEHTOB
H. W. MenneneeBa. KopoTkonepuogHas u  JJIMHHONEPHOAHAS  (OPMBI
[lepnoanueckon cucrembl xuMudeckux syeMeHToB 1. 1. Menneneea. [lepuoabl
u rpynnbl. OU3NYECKU CMBICH MOPSAKOBOIO HOMEpPA, HOMEPOB MEPHOAA U
TPYIIIbI 3JIEMEHTA.

Crpoenne aromoB. CocTaB aroMHbIX sifaep. M30Tombl.  DIEKTPOHBI.
CtpoeHue »IEKTPOHHBIX 000JO0UYEK aTOMOB MEPBbIX 20 XMMHUYECKUX D3JIEMEHTOB
Ilepnogmueckonn cucremel [l. M. Menneneea. XapakTepucTuKa XUMHUYECKOTO
3JIEMEHTA M0 ero nonoxeHuro B [lepuoanyeckoit cucreme /1. . Menaeneena.

3aKOHOMEPHOCTH H3MEHEHHUSI paJnyca aTOMOB XUMHYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO TPyINaM U NepuoaaM. 3HAYEHUE
[Tepnoanueckoro 3akoHa u [lepnoaAMYEcKON CUCTEMBI XUMHUYECKUX JIEMEHTOB IS
pa3BuUTHs HayKu U npakTuku. J[. 1. MenneneeB — yu€Hbli U rpa)KJaHNH.

Xumuueckasi cBs3b. KoBasneHTHast (TojisipHass W HETOJISIPHAs)) CBSI3b.
DIIEKTPOOTPULIATEIIBHOCTh XUMUYECKUX 3JIEMEHTOB. VIOHHAs CBSI3b.

Crenenb okuciieHUs.  OKHUCIHUTENBHO-BOCCTAHOBUTEIBHBIC  PEAKIUU.
[Tpoueccel okucneHus: 1 BOCCTaHOBIEHUS. OKUCIUTETN U BOCCTAHOBUTEIIH.

XUMHUYECKUI DKCIEPUMEHT: H3y4YeHHE OO0pa3I[0B BEHIECTB METAIOB U
HEMETAJUIOB;, B3aMMOJECHCTBUME TUIPOKCUIA LMHKAa C pPacTBOpaMU KHUCIOT U
IENI0YEN; MPOBEACHUE ONBITOB, WILTIOCTPUPYIOIINX MNPUMEPBl OKHCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX peakiuii (ropeHue, peakiuy pas3ioKeHus, COSTUHECHMUS).

MexnpeaMeTHsbie CBSI3U

Peanmuszanuss MeXNpeaMETHBIX CBS3€M NPU M3YYEHHMM XUMUHA B 8 KIlacce
OCYILIECTBIISIETCS 4Y€pe3 MHCIOJIb30BAaHHE KakK OOIIMX €eCTeCTBEHHO-HAYYHBIX
MOHSITUN, TaK U TIOHATUH, ABISIOUIUXCA CUCTEMHBIMU JJIsI OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO6mue ecTecTBEHHO-HAYUHbIC MOHATHS: Hay4YHBIN (akT, rurnoresa, Teopus,
3aKOH, AaHaJiu3, CHUHTE3, KiIacCu(PUKaluus, TMEpUOAUYHOCTh, HAONIIOACHHUE,
3KCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHNE, MOJICIIb, SIBIICHUE.

@dusuka: Marepus, aTroM, O3JEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIHUJ,
M30TONBI, PAJUOAKTUBHOCTbh, MOJIEKYJA, 3JEKTPUUYECKUN 3apsjl, BELIECTBO, TEJIO,
00bEM, arperaTHOE€ COCTOSIHME BEIIECTBA, a3, (U3UYECKUE BEIUYUHBI, €TUHUIIBI
U3MEPEHUS, KOCMOC, ITaHETHI, 3BE311bI, COoNHIIE.

buonorus: porocuHTes, NpIXanue, ornocdepa.

['eorpadusi: armocdepa, ruapochepa, MUHEpaTbl, TOPHbIE MOPOIbI,
MOJIE3HbIC HCKOTIaEMBIE, TOILJIMBO, BO/JIHBIC peCypCHhlI.



9 KIIACC

BemecTBo 1 XUMHYeCKas peakus

[lepnognueckuit 3akoH. Ilepmoanyeckas cucreMa XMMHUYECKUX 3JIEMEHTOB
. . MenneneeBa. CTpoeHrHe aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB
XUMHYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPUOAO0B, Kausl, KAJIBLHUA U UX COEAUHEHUN
B COOTBETCTBUM C TMOJIOKEHUEM »dJIeMEHTOB B llepmoandeckoil cucreme H
CTPOECHHUEM UX aTOMOB.

CrpoeHre BeniecTBa: BUAbI XMMUYECKOW CBSI3U. THUIBI KPUCTATIMYECKHX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIIA KPUCTAJUIMYECKON PEHIETKH U
BHUJIa XUMHUYECKOH CBS3H.

Knaccudukanus 17} HOMEHKJIATypa HEOPTaHUYECKUX BEILIECTB
(MexxnyHapoJHas U TpUBHAJIbHASA ). XUMHYECKUE CBOMCTBA BEILIECTB, OTHOCSIIINXCS
K pAa3JINYHbIM KJIacCaM HEOPTaHUYECKUX COCIMHEHUM, TEHETHYECKas CBS3b
HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanmsa XUMHUYECKHMX pEakUuid MO pa3IuyHbIM MpU3HAKAM (110
YHCIIy U COCTaBy yYaCTBYIOIIMX B PEaKIMU BEIIECTB, IO TEMIOBOMY 3(PPeKTy, 1o
M3MEHEHUIO CTETEHEN OKHUCIEHUS XMMHYECKHX 3JIEMEHTOB, 0 O0paTUMOCTH, 1O
YYacTHIO KaTajau3aTopa). DK30- U SHAOTEPMHUYECKUE PEAKIUH, TEPMOXUMHUUECKUE
YpaBHEHUS.

[TonsitTue 0 ckopoctu XxuMHueckod peakuuu. [loHsTHE 00 OOpaTUMBIX U
HEOOpAaTUMBIX XMUMHUYECKUX peakiusiX. [IoHsITHe 0 TOMOTeHHBIX U Te€TePOTreHHBIX
peakuusax. [louamue o Xxumuyeckom pagHosecuu. Dakmopwl, eruAIOWUE HA
CKOpPOCMb XUMUYECKOU peakyuu U NOJIONCEHUE XUMUUECKO20 PAGHOBECUSL.

OKHCIIUTENbHO-BOCCTAHOBUTENIBHBIE ~ PEAKLUU, AJEKTPOHHBIA  OanaHc
OKHCIIUTEIBHO-BOCCTAHOBUTEILHON peakuuu. CocraBnenue YPaBHEHUM
OKHCIIUTEIIbHO-BOCCTAHOBUTEBHBIX ~ PEAKIMA C  HCHOJB30BAHHEM  METOJA
AJIEKTPOHHOTO OajaHca.

Teopus 3JIEKTPOJIUTUYECKOMN JTACCOLAALIAH. DJEKTPOIUTHI u
HEdIeKTpoiuThl. KarvoHsl, aHWOHBL. MexaHuW3M [OUCCOLMALMU  BEIIECTB C
pa3IMYHBIMA BUJAMH XHUMUYECKOW cBs3U. CreneHb nuccounanuu. CuibHbIE U
cia0Oble DJIEKTPOJIHUTHI.

Peakuun wnoHHOTO OOMEHA. VYCIOBUS TPOTEKAaHUS peEaKIuii HOHHOTO
oOMeHa, MOJIHbIE U COKpALEHHbIE HOHHBIE YpaBHEHUS peakiuii. CBoCTBa KUCIOT,
OCHOBaHMM W COJE B CBET€ TMPEACTABICHUNM OO0 DIEKTPOIUTHUCCKOU
aucconuanuu. KauectBeHHbIe peakiuu Ha HOHBL. [lonamue o eudponuse conell.

XHUMUYECKUN IKCIIEPUMEHT: O3HAKOMJIEHHE C MOJEISIMU KPUCTAJUTMYECKHUX
pEmIETOK HEOPraHMYECKHX BEIIECTB — METAJUIOB M HeMeTauioB (rpadura u
anmasa), CIJIOKHBIX BEHIECTB (XJIOpUJla HATpHs); HCCIEIOBAHUE 3aBUCUMOCTH
CKOPOCTH XHMMHMYECKOM pEaKIUMU OT BO3ACHCTBUS pa3IMYHBIX (AKTOPOB;
UCCIIENOBAHNE AIIEKTPONPOBOJIHOCTH PACTBOPOB BELIECTB, MpoOLIEcCa TUCCOLNALINT
KHUCIIOT, IIeJoued U cojeil (BO3MOXKHO MCHOJb30BaHHE BHUIEOMATEPUAIIOB);
MIPOBEAECHUE OMBITOB, MIUTFOCTPUPYIOIINX MPU3HAKYU ITPOTEKAHUS PEAKLIUA MOHHOTO
oOMeHa (oOpa3oBaHME OcCajaKa, BBIJECJIECHHE ra3a, 0Opa3oBaHHME BOJbI); OIBITOB,
WUTIOCTPUPYIOIINX ~ MPUMEPBL  OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX — PEAKLIUN



(ropeHue, peakiMu paslIoKeHHs, COCMHEHHUS); PACIIO3HABAHUE HEOPTaHUYECKHUX
BEIIECTB C TMOMONIBI0O KAYECTBEHHBIX pEaKIMil Ha HOHBI, pEIICHUE
AKCIIEPUMEHTAIIBHBIX 3a/1a4.

HemeTtanibl n X coeMHEeHUS

OOmast xapakTepucTuka rajaoreHoB. OCOOEHHOCTHM CTPOEHHUS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (U3MYECKUE CBOMCTBA MPOCTHIX
BEIIECTB — TallOTeHOB. XUMHUYECKHE CBOICTBAa Ha IMpUMEpe  XJopa
(B3auMoOJelicTBHE C MeETaulaMH, HEeMeTaJUlaMu, IlejlouaMu). XJIOPOBOJIOPO/I.
ConsiHast KHCIIOTa, XMMUYECKHE CBOWMCTBA, MOJy4YeHUE, NpuUMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOJA HA OpPraHu3M 4YejoBeKa. BakHelmume XJIOpUIbl U KX
HAaxXO0KJEHUE B IIPUPOJIE.

OOmas xapaktepucTuka 31eMeHTOB VIA-rpymnmbsl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTEIIEHN OKUCIIECHUS.

Crpoenue n pU3HUECKHE CBOKMCTBA MPOCTHIX BEIIECTB — KUCIOPOJa U CEPHI.
AnnoTpornHble MOAU(PUKALIMK KUCIOPOAA U cepbl. XMMUYECKHUE CBOWCTBA CEPHI.
CepoBonopoi, CTpoeHue, (pru3nueckue U XuMuueckre cBorctBa. OKCUIbI cepbl Kak
OpEICTaBUTENIM KUCIOTHBIX OKcuaoB. CepHas Kuciora, (usnueckue u
XUMHUYECKHE CBOWcTBa (00mIME Kak TMpEeACTaBUTENS Kiacca KHUCIOT U
cnenuduueckre). XUMHUUECKUE PEaKLUH, JEKAIIUE B OCHOBE MPOMBILIUIEHHOTO
crocoba moisiyuyeHusi cepHoill KucinoThl. llpumenenue. Conau cepHOM KHUCIOTHI,
KayeCTBEHHAasl peakius Ha cyinbdar-uoH. HaxoxneHnue cepsl U €€ coeMHEHUN B
npupoae. XHMHUYECKOE 3arpsi3HEHHE OKPYKAIOLIEH Cpeabl COCIMHEHHUSMH CEpBI
(KUCIIOTHBIE JTOXIW, 3arpsi3HEHUE BO3JyXa U BOJOEMOB), CIOCOOBI  €ro
MPEIOTBPALLECHUS.

OO01mast xapakrepuctuka 3eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTEIIEHU OKUCIICHUSI.

A30T, pacmpocTpaHeHuEe B IPUPOAE, PU3HUECKHE U XMMUYECKUE CBOWCTBA.
Kpyrosoport azora B npupojae. AMMHUaK, ero pu3nyecKre 1 XUMHUYECKHE CBOICTBA,
nojyyeHue W mnpumeHeHue. Coiu aMMOHMS, UX (PU3NYECKHE U XUMHUYECKHE
CBONMCTBa, npuMeHeHne. KadecTBeHHass peakuuss Ha HMOHBI AMMOHHMS. A30THas
KHUCIIOTa, €€ ToJydeHHne, (PU3MYecKne M XHMHUUYECKHE CBOWCTBa (00IIMe Kak
IOpeaCcTaBUTeN Kilacca KUCIOT U cnenuduueckue). Mcnoap3oBaHue HUTPATOB U
coJield aMMOHUS B Ka4ECTBE MUHEPAIbHBIX YA0OpeHU. XUMHUUECKOE 3arpsi3HEHHE
OKPYXAIOIEH Cpelbl COCAMHEHUSMHU a30Ta (KHMCIIOTHBIE A0, 3arpsA3HEHUE
BO3/yXa, MOYBBI U BOJIOEMOB).

®docdop, amnorponHble Moauduxkauuu  pocdopa, Puszuueckue u
xumuueckue cpoiicta. Okcun dhochopa(V) u dochopHuas kucnora, pusndeckue u
XUMHUYECKHe CBOMCTBa, mosnydeHue. Vcnonp3oBanue ¢ochatoB B KadyecTBe
MUHEpAIbHBIX YI0OpEHUH.

O6mas xapakrepuctuka 3aeMeHTOB [VA-rpynnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTEIIEHNU OKUCIICHUS.

VYrnepon, amioTpomnHble MOAM(UKALNMK, PACIpOCTPaHEHHWE B MPHUPOJIE,
¢usznyeckue U XuMudeckue cBoiicTBa. AxacopOuus. Kpyrosopor yriaepoaa B
npupone. Okcuabl yriepona, ux GU3ndeckue U XMMHUECKHUe CBOMCTBa, JeicTBHE



Ha >KMBbIE OPraHU3Mbl, MOJyYEHHE W MPUMEHEHHE. DKOJOTUYECKHE MPOOJIEMBb,
cBA3aHHble ¢ okcuaoM yraepona(lV); rumoreza ria00asbHOrO MOTEIICHUS
KJINMAaTa; MapHUKOBBIA 3(PQeKT. YroabpHas KUCI0Ta U €€ COMH, MX (PU3UUECKHUE U
XUMUYECKUE CBOWMCTBA, MOJy4YeHHE W mNpuMmeHeHue. KauecTBeHHas peakuus Ha
kapOoHatvoHbl.  Mcrnonb3oBaHue  kapOOHAaTOB B OBITY,  MEIMIIMHE,
MIPOMBIIJICHHOCTH U CEJIbCKOM XO3SICTBE.

[lepBoHauanbHble  TOHATUS 00  OpPraHMYECKUX  BEHIECTBAX  Kak
O COCIMHEHMSX yriiepoja (MeTaH, 3TaH, ATWJIEH, alleTUJICH, 3TAHOJI, TJIUIEPUH,
YKCyCHasi KucioTa). HMx cocmas u xumuueckoe cmpoenue. lloHstue o
OMOJIOTUYECKH Ba)KHBIX BEIIECTBAaX: JKUpax, OelikaxX, yriieBoJax — M HUX POJIM B
KU3HU 4YeloBeKka. MamepuanbHoe eOuHCmB80 Op2aHUYecKUux U HeopeaHUuuecKux
COeOUHeHUlL.

KpemHunii, ero ¢usnueckue W XHUMHYECKHE CBOWCTBA, TOJy4YCHHE U
npuMmeHenue. CoenuHeHuss KpeMHHs B mpupoje. OOumue mnpeacTaBiieHus 00
okcune kpeMuusi(IV) u kpemHueBoil kuciore. CUIUKaThl, UX HCIOJIb30BaHUE B
OBITY, MEIULIMHE, TPOMBIIUICHHOCTU. BadicHeliuiue cmpoumenvhbvle Mamepuavl.
Kepamuka, cmekio, yemenm, OemoH, oicerezobemon. Ilpobaemvl 6Oe3onactozo
UCNOIb308AHUS CMPOUMENbHBIX MAMEPUANO8 8 NOBCEOHEBHOU HCUIHU.

XUMHUYECKUH dKCIEPUMEHT: U3yueHHEe 00pa3IioB HEOPTaHUYECKUX BEIIECTB,
CBOWCTB COJIIHOW KHUCJOTBI; MPOBEJICHHE KAYECTBEHHBIX PEAKIINI HA XJIOPUIUOHBI
U HaOJIOJIeHUE MPU3HAKOB UX MPOTEKAHUS; OMBITHI, OTpa)karolue (pU3nYecKue u
XUMUYECKUE CBOWCTBA TaJIOTEHOB M MX COEIUHEHHI (BO3MOYKHO HCIIOJIB30BaHUE
BUJIEOMATEPUATIOB); O3HAKOMJIEHWE C oOpasiamMu XJOpUJ0B (TaJOT€HUJIOB);
O3HaKOMJIEHHE C of0pasmamMu cepbl U €€ COCIAMHEHUSIMH  (BO3MOXKHO
HCIIOJb30BaHME BUJIEOMATEPUAIIOB); HAOJIOJICHUE Tpoliecca OOyIJIMBaHUS caxapa
MOJT JICWUCTBHEM KOHUECHTPUPOBAHHOW CEPHOM KHCIIOTHI; M3YYEHHE XUMHUYECKHUX
CBOMCTB pa30aBJI€HHOI CEpPHOM KHMCIIOThI, TPOBEICHUE KAUECTBEHHOM peaKIuu Ha
cynbpaT-uoH U HAOMIOJCHUE TMpU3HAKa €€ TPOTEKaHMs; O3HAKOMJIEHUE C
(¢u3nuecKuMu CBOMCTBaMHM a30Ta, (ocopa W UX COEIMHEHUU (BO3MOKHO
UCIIOJIb30BAaHUE  BUJEOMATEPHUATIOB), oOpa3liaMu a30THBIX U (HochHOpHBIX
yInoOpeHuii; moiaydeHue, coOupaHue, pacrlo3HaBaHUE U U3YYCHHE CBOWCTB
aMMUaKa; IpOBEICHNE KAYeCTBEHHBIX peakifii Ha MOH aMMOHMs U (ochaTHoH U
U3YYEHHUE IMPU3HAKOB HUX TMPOTEKAHUS, B3aUMOJCHCTBUE KOHIEHTPUPOBAHHOMU
a30THOM KHCJIOTBI C MEAbl0 (BO3MOXKHO HCIIOJIB30BAHUE BUIEOMATEPHUATIOB);
U3Y4YCHHE MOJIeNIeH KPUCTALTMYECKUX PemeéToK anmasza, rpadura, dyiuiepeHa;
O3HAaKOMJIEHHE  C  TIPOILIECCOM  aJacopOIMM  PAcCTBOPEHHBIX  BEIIECTB
aKTUBUPOBAHHBIM YTJIEM M YCTPOMCTBOM MIPOTHBOTA3a; IMOJYyYCHHE, COOMpaHue,
pacrio3HaBaHME W H3YyUYCHHE CBOWMCTB  YIJVIGKHMCIIOTO Trasza; IPOBEJICHHE
KaueCTBEHHBIX PEaklMil Ha KapOOHAT- M CUJIMKAT- MOHBI M U3YyYEHHUE MPU3HAKOB
UX TPOTEKAHUs; O3HAKOMJICHHE C TPOIYKIIMEH CHUIUKATHOM MPOMBIIIICHHOCTH;
pelieHrne SKCIEepUMEHTANBHBIX 3a7ad Mo TeMe «BakHeline HeMmeTauibl U X
COEJIMHEHUS.
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10 xaace

MeTajliibl M UX COeAMHEHUS

OO6masi xXapakTepUCTHKA XUMHYECKHX JJEMEHTOB — METauloB Ha
OCHOBAaHUU MX TOJIO)KeHUA B [lepmoanmdeckoil cUCTEME XMMHUYECKHUX DSJIEMEHTOB
J. . MenneneeBa u ctpoeHust aroMoB. CTpoeHHE METaIoOB. MeTamuinmdeckas
CBSI3b M METaJUIMYECKass KPUCTAUIMYECKas pPEmETKa. DJIEKTPOXUMHUUYECKUM sl
HaIpsDKeHU MeTaioB. u3nueckue U XUMUYECKUE CBOMCTBA MeTasiioB. O0mue
CIOCOOBI TOMyYeHHs] MeTauioB. [loHSATHE O KOPpPO3MM METaIOB, OCHOBHBIC
CIOCOOBI 3alIUThl UX OT KopposuH. CruiaBel (CTajdb, YyryH, TIOPATIOMUHHM,
OpoH32a) U UX MPUMEHEHNE B OBITY ¥ TIPOMBIIINICHHOCTH.

[Ilenounsie MeTauibl: noyokeHUE B [lepruoandeckoil cucrteMe XUMUYECKUX
anemeHTOB . 1. MenaeneeBa; CTpoeHHE MX aTOMOB; HAXOXJIECHUE B IPUPOJE.
du3znyeckre U XMMUYECKUE CBOMCTBA (Ha mpumepe HaTpus U Kaius). OKCUIbl U
TUAPOKCUILI HATpuss W Kanus. [IpuMeHeHue WIEIOUHbIX METAUIOB U UX
COCTUHEHU.

IllemoyHO3eMeIbHBIE  METAJJIbl MarHui W KaJdbLIMH:  MOJIOKCHHE
B [lepnoauueckont cucreme xXuMruiyeckux aneMeHToB . M. MenneneeBa; ctpoeHue
UX aTOMOB; HaX0XJeHHUE B npupojie. Pu3ndecKkue U XUMUYECKUE CBOMCTBA MarHus
U Kanplusa. Baxueilme coequHEHHS KalbIusd (OKCHJI, THIPOKCHI, COJIH).
JKEcTKOCTh BOJIBI M CLIOCOOBI €€ yCTpaHCHHUS.

AnmoMuHui:  monoxkeHue B Ilepuoandeckoil  cUCTEME  XMMHYECKHX
anemeHToB JI. WM. MenzaeneeBa; CTpoeHHE AaTOMa; HAXOXKICHUE B IPUPOJE.
du3nvecKre U XMMUYECKHE CBOMCTBA amtoMUHUsA. AM(OTEepHbIe CBOMCTBA OKCHAA
Y TUAPOKCHUA ATFOMUHUSL.

Kenezo: nmonoxenue B llepuoanueckoi cUCTEME XMUMUYECKUX SJIEMEHTOB
JI. 1. MenaeneeBa; cTpoeHHME aTOMa; HaxoXkAcHUE B mpupone. Pusndeckue u
XUMUUYeCKue cBoMcTBa »xene3a. Okcuabl, TUAPOKCUAbl u coiu sxene3a(ll) u
xenesa(Ill), ux cocra, cBOMCTBA U MOTyUYEHHUE.

XUMUYECKHI DSKCIIEPUMEHT: O3HAKOMJICHHE ¢ O0Opa3llaMH METaUIOB U
CIJIaBOB, WX (PU3MYECKHUMHM CBOMCTBAMH, HW3yUYCHHE pE3YyJbTaTOB KOPPO3UH
METaZIOB  (BO3MOXKHO  HCIOJIb30BAaHHE  BHICOMATEPHATIOB), OCOOCHHOCTEH
B3aUMOJICHCTBUS OKCHAA KaJblMsl M HAaTPHUs C BOJAOW (BO3MOKHO HMCIIOJIBb30BAHHUE
BUJICOMATEPUAIIOB); KMCCIICIOBAaHUE CBOMCTB XKECTKOM BOJBI; IMpOIECCa TOPCHHS
Kejie3a B KUCTIopoje (BO3MOXHO HCIIOJIb30BAaHHE BHACOMATEPHAIIOB); MPU3HAKOB
MPOTEKAHUS KAaYeCTBEHHBIX pEaKIMii Ha HMOHBI (MarHus, KaJbIHs, AJFOMUHHS,
nuHka, xxenesa(ll) u xeneza(Ill), menu(Il)); HabnrogeHNE U OMMCaHUE MPOLIECCOB
OKpalllMBaHWsl IUIAMEHM MOHAMHM HATpus, Kalusgd ¢ Kalblus (BO3MOXHO
UCIIOJIb30BaHUE  BUJIEOMATEpUATIOB); HCcleqoBaHue aM(pOTEPHBIX CBOWCTB
TUAPOKCUJA ATIOMUHUS M THAPOKCHIA IIMHKA, PEIICHHE JKCIEPUMEHTATbHbIX
3a71a4 o Teme «BakHele MeTajuIbl U UX COSIUHEHUS.

XuMus 4 OKpYKawLas cpeaa

HoBble matepuasbl 1 TEXHOJIOTHM. BellecTtBa U Marepralibl B TOBCEHEBHOM
KA3HU YeJIOBEKa. XHUMHUS W 3[I0pOBbE. be3omacHoe HMCMOJb30BAHUE BEUIECTB U
XUMUYECKUX peakiuii B ObiTy. [lepBas momomp Npu XUMHUYECKHUX OXKOTAX
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1 oTpaBieHUsIX. OCHOBBI 3KOJOTUYECKONW IPAMOTHOCTH. XUMHUYECKOE 3arps3HEHHE
OKpY>Karolllel cpenpl (mpeaenbHas JonycTuMasi KoHueHTpauus Bemects — [1/1K).
Ponb xuMu# B perieHny SKOJIOTMYECKUX MPOOIIeM.

[TpuponHble UCTOYHHUKHU YTIEBOJOPOAOB (Yroiib, IPUPOIHBIN ra3, He(Th),
MPOJYKTHI UX MEPEPAOOTKH, UX POJIb B OBITY U TPOMBILIIIEHHOCTH.

XHWMHYECKMI SKCHEPUMEHT: H3y4eHUEe o0pa3loB MaTEpHAIOB (CTEKIIO,
CIUIaBbl METAJIOB, IOJUMEPHBIE MATEPHUAIIBI).

Me:xknpeamMeTHble CBA3H

Peanmusanyss MeXNpeaMETHBIX CBs3€M NPU M3YyYEHMM XUMUH B 9 Kiacce
OCYLIECTBJISIETCS 4epe3 HCIOJIb30BAHHE KaK OOLNIMX €CTECTBEHHO-HAYYHBIX
HNOHATUMN, TaK U MOHATUHN, SBJSIOLUIMXCS CUCTEMHBIMU Ui OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO1ue ecTecTBEHHO-HAYYHbIE MOHATUS: Hay4YHBIH (DaKT, TMIIOTE3a, 3aKOH,
TEOpUs, aHallu3, CHUHTE3, KiIaccu(UKalus, MEepPUOAUYHOCTb, HAOIIOJEHUE,
JKCIIEPUMEHT, MOJEIMPOBAHUE, W3MEPEHUE, MOJEIb, SBJICHHUE, NapHUKOBBIN
3¢ deKT, TEXHOIOTHS, MaTCPHAIHI.

@du3uKa: Marepus, aToOM, O3JEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKJIHU]I,
M30TONBI, PaJUOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUECKHN 3apsil, IMPOBOJHUKH,
MOJIYIIPOBOJHUKH, JUAJEKTPUKH, (POTOIIEMEHT, BELIECTBO, TEIO0, OO0BEM,
arperaTHOE COCTOSIHUE BEILIECTBa, ra3, paCTBOpP, paCTBOPUMOCTh, KPUCTAIITNYECKAS
peméTKa, CIUiaBbl, (PU3MYECKHE BEJIUYMHBI, €IUHULBI U3MEPEHHS, KOCMHUYECKOE
MIPOCTPAHCTBO, MIAHETHI, 3BE€3/1b1, COMNHIIE.

buonorusi: porocunTes, apbixanue, Ouocdepa, 3KOCHCTEMA, MUHEPAIBHbBIE
yI10OpeHusi, MHUKPO3JEMEHTBl, MaKpOdJIEMEHTbI, [UTATEJIbHbIE  BELIECTBA.
['eorpadusi: atmocdepa, ruapocdepa, MuUHEpasbl, TOPHBIE MOPOABI, MOJIC3HBIC
MCKOITa€MbIE, TOIIIMBO, BOJHBIE PECYPCHI.

Ilnanupyemblie pe3ybTaThbl OCBOCHHS Y4eOHOro npeamera «XuMHsD> Ha
YPOBHE OCHOBHOI'0 00111er0 00pa3oBaHus

N3ydyeHne XWMUHM B OCHOBHOW IIIKOJE HANpPaBIECHO HA JOCTUKECHUE
OoOyYaroIMMUCS JMYHOCTHBIX, METANpEeIMETHBIX M MPEAMETHBIX PE3YJIbTAaTOB
OCBOEHHMSI Y4EOHOTO MpeaMETa.

JInuHOCTHBIE pe3y/IbTaThI

JIMYHOCTHBIE pe3yJabTaThl OCBOEHHUS MPOrpaMMbl OCHOBHOTO OOLIETo
o0pa3oBaHMsI JOCTUTalOTCs B X0/€ OOy4YeHUS XMMHHM B €IUHCTBE Y4YeOHOU u
BOCIIUTATENBHON AesTeNbHOCTH Opranu3aiui B COOTBETCTBUU C TPAAUIIMOHHBIMU
POCCUMCKMMU COLUMOKYJIBTYPHBIMHU U JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH,
OPUHATBIMA B OOIIECTBE MpaBUJIaMHU W HOPMamH TOBEACHHUS M CIOCOOCTBYIOT
poleccaM CaMOIMO3HAHUS, CAMOPA3BUTHS U COLUATM3ALMN 00YyYarOIIUXCSl.

JIMYHOCTHBIE PE3yNbTaThl OTPaXKaroT CPOPMUPOBAHHOCTb, B TOM UHUCIE B
YacTH:

ITaTpuoTHYECKOr0 BOCIIMTAHUS

1) 1EHHOCTHOrO OTHOWIEHUS K  OTEYECTBEHHOMY  KYJbTYpPHOMY,
HMCTOPUYECKOMY W HAyYHOMY HACIEAUI0, TMOHWMAHMS 3HAYECHHUS XUMHUYECKON
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HAayKd B >KM3HU COBPEMEHHOTO OOIIECTBA, CIOCOOHOCTU BIAJETh JTOCTOBEPHOU
uHpopmalmeli 0 TMepeloBbIX JOCTHXKEHUSX U OTKPBITUAX MHUPOBOM U
OTEYECTBEHHOW XMMUH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 yCTPOMCTBE
MUpa U 00LIECTBA;

I'paxkpanckoro BOCIUTAHUSA

2) mpeAcTaBiICHUS O COLUMAIBHBIX HOpPMax M MPaBUIIAX MEKIMYHOCTHBIX
OTHOLIEHUHN B KOJIJICKTMBE, KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  Y4EOHO-MCCIEAOBATENIbCKOM, TBOPYECKOM M JAPYTHX  BHUAAX
JeSATEIbHOCTH; TOTOBHOCTH K Pa3HOOOPa3HON COBMECTHOM NEATENbHOCTH MpU
BBITIOJIHEHUM YYEeOHBIX, TMO3HABaTEIbHBIX 3a/1a4, BBIMIOJHEHUH XHWMHYECKHX
AKCIIEPUMEHTOB, CO3/IaHUN YUEOHBIX MTPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpollecce ITOW y4uyeOHOM JeATeNbHOCTH; TOTOBHOCTHU
OLICHMBATh CBOE TMIOBEJIEHWE M TMOCTYNKH CBOMX TOBapuIllell C MO3ULUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUSA MOCIEICTBUI MOCTYNKOB;

LleHHOCTH HAYYHOT'O IO3HAHUA

3) MUPOBO33PEHUECKUX TMPEJCTABICHUH O BEHIECTBE M XUMHUUYECKOUN
pEaklMH, COOTBETCTBYIOIIMX COBPEMEHHOMY YpPOBHIO DAa3BUTHUS HAayKM U
COCTABJISIIOLIIMX OCHOBY JJisi MOHMMAaHUSA CYIIHOCTH HAyYHOW KapTUHBI MHpA;
IpeacTaBlieHuii 00  OCHOBHBIX  3aKOHOMEPHOCTSIX  Pa3BUTHS  MPHUPO/IBI,
B3aMMOCBSI3SIX YEJIOBEKA C MPUPOJHOM CPENOW, O POJIM XMMHH B MO3HAHUU ITUX
3aKOHOMEPHOCTEW;

4) mo3HaBaTeNIbHBIX MOTHUBOB, HAMPABJIEHHBIX Ha MOJYYECHUE HOBBIX 3HAHUM
10 XUMHUHU, HEOOXOIUMBIX JIJIs1 00BICHEHHs HAOJI0/IAEMBIX MPOIIECCOB U SIBICHHUI;

5) mo3HaBatenbHOM, MHHOPMAIIMOHHON M YHUTATENIbCKOW KYJIBTYpPbI, B TOM
YHCJI€ HAaBBIKOB CAMOCTOSITEILHOM pabOThl ¢ YYEOHBIMH TEKCTaMH, CIPABOYHOM
JUTEPATypoOi, JOCTYNMHBIMM TEXHHUUYECKUMH CpeJICTBaMU HMHOOPMAIIMOHHBIX
TEXHOJIOTUH;

6) uHTEepeca K OOYUYCHUIO M TO3HAHUIO, JIIOO03HATEIBHOCTH, TOTOBHOCTH U
CIIOCOOHOCTH K  caMOOOpa30BaHUIO, TMPOEKTHOW W  MCCIEN0BATEIbCKON
JeSITeIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBIEHHOCTH M YPOBHS OOy4YeHHUS B
JladbHEHNIIEM;

D®opMHUPOBAHUSA KYJbTYPHI 310POBbS

7) OCO3HAHMS LIEHHOCTU >KM3HU, OTBETCTBEHHOIO OTHOILIEHHUS K CBOEMY
3I0pOBbIO, YCTAHOBKM Ha 3J0pOBbI 00pa3 KU3HHU, OCO3HAHUS MOCIEICTBUUA WU
HETIPUSITUSL BPEIHBIX MPUBBIUEK (YHOTPEOJEHUS aJKOTroJisl, HAPKOTUKOB, KypEHHUSI),
HEOOXOJUMOCTU COONIOJIEHUS] TMpaBuid 0€30MacHOCTH TIpu  OOpallleHuu ¢
XUMUYECKUMHU BEIIECTBAMH B OBITY U pEaIbHOMN KU3HMU;

Tpyaosoro Bocnuranust

8) MHTepeca K MPaKTUUYECKOMY M3Y4YEHHUIO Mpodeccuil U Tpyaa pa3iInyHOro
poJia, yBaKE€HUE K TPYIY U pe3yibTaTaM TPYJIOBOM NeATEILHOCTH, B TOM YHUCIE Ha
OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUW MO XWMHUHU, OCO3HAHHOTO BBIOOpA
WHAVBUYAJbHON TPAEKTOPUU MPOAOKEHUSI 00pa30BaHUsI ¢ YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOILIECTBEHHBIX HHTEPECOB U MOTPEOHOCTENH;
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yCIIEIIHOW NMPO(ECCUOHATBHON IEATENbHOCTH U Pa3BUTUSI HEOOXOIUMBIX YMEHUH;
TOTOBHOCTb aJalTUPOBATHCA B IPO(ECCHOHATIBHOM cpeie;

IKOJIOTHYECKOr0 BOCIIMTAHUSA

9) 3KOJIOTMYECKU 11€JIeCO00Pa3HOr0 OTHOIIEHUS K MPUPOJE KaK UCTOYHUKY
KU3HM Ha 3eMIle, OCHOBE €€ CyLIECTBOBAHUs, TIOHUMAaHUS LIEHHOCTH 30POBOIO U
Oe3omacHOro o0pas3a JKHW3HHM, OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY
(u3nYeCcKOMy MU NCHUXUYECKOMY 3/10POBBIO, OCO3HAaHUS IIEHHOCTH COOJIOICHMUS
IpaBUJI OE30M1aCHOTO MOBEIECHUS IPU pabOTe C BEIIECTBAMH, a TAK)KE B CUTYaLIUsX,
YTPOKAOIINX 310POBBIO U )KU3HU JOJEH;

10) cnocoOHOCTH NMPUMEHSTHh 3HAHUS, MOJy4aeMble MPU U3YYEHUU XHUMUH,
JUISl pELLICHUs 3a7a4, CBSI3aHHBIX C OKPYXKAIOLIEW MPUPOIHOU CPEAOU, ITOBBIILIECHHUS
YPOBHSL  DKOJIOTUYECKOW  KYJIbTYpbl, OCO3HAHHUA TJ00aJbHOIO  XapakTepa
AKOJIOTMYECKUX MPOOJIEM U MyTEN UX PEIICHHS TOCPEACTBOM METOJIOB XHUMHUH;

11) »KOJIOTMYECKOTO MBIIUIEHUSA, YMEHUS pPYKOBOJACTBOBATbCS UM B
[I03HABATEIbHON, KOMMYHUKATUBHOMN U COL[MAJIbHOM IIPAKTHUKE.

MertanpeameTHble pe3yJbTaThI

B cocraBe MeTanmpeIMETHBIX PE3YIbTATOB BBLACISIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAYYHbIE TMOHATUSA (3aKOH, TEOpHs,
OPUHIIUI, TUNoTe3a, (PakT, cucrema, MPolecc, IKCIEPUMEHT U Jp.), KOTOPHIC
UCIIOJIB3YIOTCSL B €CTECTBEHHO-HAYYHBIX YU€OHBIX MpeAMETax M IO3BOJIIOT Ha
OCHOBE 3HAaHUM U3 ATUX MNPEIMETOB (HOPMHUPOBATH MPEJCTABICHUE O LIETOCTHOU
Hay4YHOU KapTHHE MHpaA, U YHUBEpPCAJIbHbIC y4eOHbIC NEeUCTBUS (TT0O3HABATEIbHEIE,
KOMMYHUKATUBHBIE, PETYJISTUBHBIE), KOTOpbIE O0ecneunBaoT (HOPMUPOBAHUE
TOTOBHOCTH K CAMOCTOSITEJIbHOMY IIJTAHUPOBAHUIO M OCYILECTBICHUIO Y4YEOHOMU
JESTEIIbHOCTH.

MeTtanpenMeTHble Pe3yIbTaThl OCBOEHUSI 00pPa30BATENbHON MPOrpaMMBI 110
XUMHUH OTPAXKAIOT OBJIaJICHUE YHUBEPCAIbHBIMU MTO3HABATEIbHBIMU JIEUCTBUSAMHU, B
TOM YHCJIE:

ba30BbIMH JIOTHYEeCKUMH AeHCTBUAMH

1) ymMeHueM UCob30BaTh NPUEMBI JIOTHYECKOTO MBIIIICHUSI IPU OCBOEHUU
3HaHUMU: PACKPBIBATH CMBICI XUMHUUYECKUX TMOHSATUM (BBIACISTH UX XapaKTEPHbBIC
MPU3HAKK, YCTAaHABJIMBATh B3aUMOCBSI3b C JAPYTMMU TOHSTUSIMH), UCIOJIb30BATh
MOHATHUS JIJIs1 OOBSICHEHUS OT/ICNbHBIX (PAKTOB U SIBJICHUI; BHIOUPATh OCHOBAHUS U
KPUTEPUH ISl KIACCU(PUKAIMA XUMHUYECKUX BEIIECTB U XUMHUYECKHX PEaKITUii;
yCTaHABIMBATh TMPUYUHHO-CIICJICTBEHHBIE CBS3U MEXKIY OOBEKTaMH H3yUCHHS,
CTPOUTH JIOTUUECKUE PACCYX IEHUS (MHAYKTUBHbBIC, N€TYKTUBHBIE, [10 AHAJIIOTUN);
JieJaTh BBIBOJIbI M 3aKJIFOUYEHUS;

2) yMEHHMEM MPUMEHSITh B MPOLECCE MO3HAHUSA TMOHATUS (TIPEAMETHBIE U
METaNnpeIMETHBIE), CHMBOJIMYECKUE (3HAKOBBIE) MOJIECIIH, UCIIOJIb3YEMbIE B XUMUH,
MpeoOpa30BbIBATh MIMPOKO MPUMEHSEMbIE B XUMHUH MOJICTLHBIC MPECTaBICHUS —
XUMUYECKUH 3HaK (CHMMBOJ JJIEMEHTAa), XUMHU4eckas (opMyna U ypaBHEHHE
XUMHUYECKON peaKuu — MpU PEHICHUH Y4eOHO-II03HABATENbHbBIX 33a4; C YUYETOM
ATUX MOJICJIbHBIX MPEJICTABICHUHN BBISBIATh U XapaKTEPHU30BaTh CYIIECTBEHHbIC
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NPU3HAKHU W3Y4YaeMbIX OOBEKTOB — XUMUYECKHUX BEIIECTB U XMMUYECKUX PEaKIIMA;
BBISIBJISAITh ~ OOLIME  3aKOHOMEPHOCTH, IPUYMHHO-CIEIACTBEHHBIE CBSI3U U
MIPOTUBOPEYMS B M3y4aeMbIX IPOLIECCAX M SIBICHUSX; MpeAsiaraTb KPUTEPUH IS
BBISIBJICHHSI 3TUX 3aKOHOMEPHOCTEH U MPOTHUBOPEUMIA; CAMOCTOSITENIFHO BHIOMPATH
crocod pemieHus: yueOHOM 3a7aun (CpaBHUBATh HECKOJIHKO BAPUAHTOB PEIICHHUS,
BbIOMpaTh Hauboliee MOAXOASIIMKA C Y4ETOM CAMOCTOSTEIHHO BBIICICHHBIX
KPUTEPUEB);

ba3zoBbiMHu ncc/ie10BATEILCKUMH JI€HiCTBUSIMH

3) yMeHHEeM WHCMOJb30BaTh IOCTABJIEHHBIE BONPOCHI B  KadecTBe
MHCTPYMEHTa TMO3HaHUS, a TaKkKe B KAadeCcTBE OCHOBBI MJisi (POPMUPOBAHUS
TUIOTE3BI [0 TPOBEPKE NMPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

4) npuoOpeTeHue OIbITa MO TIAHUPOBAHUIO, OPTraHU3AIMU U TPOBEJICHUIO
YUYEHMUYECKMX OJKCIIEPUMEHTOB: YMEHHE HaOIonaTh 3a XOJOM IIpoliecca,
CaMOCTOSITENIbHO IIPOrHO3UPOBATh €ro Pe3yJbTaT, (opMyIupoBaTh 000OIIEHUS U
BBIBOJIbI IO PE3YJIbTATaM MPOBEAEHHOIO OMbITA, UCCIIETOBAHUS, COCTABISTh OTUET
0 MpojieaHHOoM padoTe;

Paboroii ¢c undgopmanueit

5) ymMeHueM BbIOMpATh, aHATU3UPOBATh U UHTEPIIPETUPOBATH MHPOPMALIUIO
Pa3IUYHBIX BUJIOB U (HOPM TPENICTABIICHHUS, MTOTYyYaEMYI0 U3 Pa3HbIX UCTOYHUKOB
(HayyHO-TIOMYJISIpHAsE ~ JIUTEpaTypa XHUMHUYECKOTO COJEP)KaHUsI, CIPABOYHbBIC
nocobusi, pecypchl MHTepHeTa); KPUTHYECKH OIEHHWBATh MPOTHUBOPEUUBYIO U
HE0CTOBEPHYIO MHPOPMAIIHIO;

6) yMEHUEM MPUMEHSTh Pa3IUYHBIE METOAbl W 3alpPOChl MPHU MOUCKE M
orOope HH(OpPMAaMKU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAUMBIX I
BBINIOJIHEHUA Y4eOHBIX M [O3HABaTEIbHBIX 3a/lady  ONPEAEJIEHHOTO THUIA;
npuoOpeTeHue  ombiTa B O0JACTHM  MCHOJB30BaHMS  MH(GOPMAIIMIOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHH, OBJIaJICHUE KyJbTYpO AKTHUBHOTO
WCIIOJIb30BAaHUSL PA3IUYHBIX TOMCKOBBIX CHUCTEM; CAMOCTOSITENBHO BBIOMPAThH
onTUMalIbHY!0 (opMy mpencTaBieHuss UWHOOPMAIMM UM WLIIOCTPUPOBATH
periaemMbie 3aa4dl HECIOXKHBIMU CXEMaMH, AuarpaMMaMu, APYruMH (opmamu
rpauKy U UX KOMOMHAIIMSIMUY;

7) yMEHHEM WUCHOJb30BaTh M aHAJIM3UPOBATH B Mpollecce yduyeOHOW u
UCCJIEIOBATEILCKON JEATEIPHOCTH MH(OPMAIMIO O BIUSHUU MPOMBIIUICHHOCTH,
CEJIbCKOI0 XO3SKMCTBA M TPAHCIIOPTa HA COCTOSHUE OKPYXKAIOLIEH NPUPOIAHOU
Cpelbl;

YHuBepcajibHbIMU KOMMYHHKATUBHBIMH I CTBUSIMH

8) ymeHueM 3alaBaTh BOMPOCH! (B XOJE AWAIIOra W/WIM JUCKYCCHH) TIO
cyliectBy  oOcyxmaemMoll  Tembl, (OPMYIUPOBAThL CBOM  MPEIJIOKEHUS
OTHOCUTEJIBLHO BBIOJIHEHUS MPEJIOKEHHOH 3a1auH;

9) npuoOpeTeHHEe OIbITa MPE3CHTAIUU  PE3YJbTATOB  BBIOJIHEHUS
XUMHUUYECKOTO JKCIEeprUMeHTa (J1a0opaTOpHOTO ONbITa, JIAOOpaTOPHOU pabOThI MO
MCCJIETOBAaHHUIO CBOWCTB BEUIECTB, yU€OHOTO MPOEKTA);

10) 3auHTEpPECOBAaHHOCTh B COBMECTHOM CO CBEPCTHHKAMM ITO3HABATEIHLHOM
U HUCCIICIOBATEIBCKON NEATETLHOCTH MPHU PEIICHNH BO3HUKAIOIIMX MPOOJieM Ha
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OCHOBE y4€Ta OOIIMX MHTEPECOB M COTJIACOBAHMS MO3UIMK (00CYXaAeHUs, 0OMEH
MHEHUSMH, «MO3TOBBIE IITYpPMb», KOOPAMHAIMS COBMECTHBIX JEHCTBHUIA,
OTpeICJICHHE KPUTEPHUEB MO OIIEHKE KauyeCTBa BHIIIOJHEHHON paOOThI U 1Ip.);

YHuBepcaibHBIMU PeryJjsiTUBHBIMU AeHCTBUSIMU

11) ymMeHHEeM CaMOCTOATENBHO  ONpPENENsATh IeNd  JICSTEIbHOCTH,
IUTAaHUPOBATh,  OCYILECTBIIATh, KOHTPOJHMPOBATH M MPU  HEOOXOJUMOCTH
KOPPEKTUPOBATh CBOIO JIESITEIILHOCTh, BbIOMpaTh HaubOosee d>PhEeKTUBHBIC
CrocoObl  pelieHus: ydeOHbIX M TO3HABATENbHBIX 3aJlad, CaMOCTOSATEIHHO
COCTABJISITh WJIM KOPPEKTUPOBATh MPEMJIOKEHHBIA aNrOpUTM JACUCTBUU TIpH
BBITIOJITHCHUH 33JaHUA C YYE€TOM TIOJIYYCHHS HOBBIX 3HAHUA 00 W3ydaeMbIX
00bEKTaxX — BEIECTBAX W PEAKUMIX; OIECHUBATH COOTBETCTBHUE IOIYYEHHOTO
pe3yJibTaTa 3asBJICHHON LIEJIH;

12) ymeHueM HCIOJIb30BaTh U aHAIM3UPOBATH KOHTEKCTHI, MPe/1jiaracMble B
YCJIOBHHM 33/IaHUU.

IIpeameTHbIE pe3yJabTATHI

B cocraBe mpeaMETHBIX PE3YNbTATOB IO OCBOCHHUIO 00s3aTEIHLHOTO
coliepKaHUsl, YCTAHOBIIGHHOTO JaHHOW pabodeil mporpamMmoii, BBIIEISIOT:
OCBOEHHBIE OOYYalOIMMUCS Hay4YHbIE 3HAHUS, YMEHHUS M CHOCOOBI JCHCTBU,
crienuduyeckre s NpeIMETHOM 00sacTu «XUMHS», BUABI JACATEIBHOCTH IO
MOJYYEHUI0O HOBOTO 3HAHUA, €ro MHTEpOpeTaIuy, MpPeoOpa3oBaHUI0 U
MIPUMEHEHUIO B PA3JIMYHBIX YUCOHBIX U HOBBIX CUTYAITUsIX.

[IpenMeTHbIE pe3yJbTaThl MPEICTABICHBI IO TOJaM OOYYEHUSI U OTPaKAIOT
c(hOpPMHUPOBAHHOCTD y 00YUAIOIIUXCS CISAYIONUX YMEHUIA:

8 KIIACC

1)  packpblBaTh CMBICI OCHOBHBIX XHMHUYECKHX [MOHATHI: aToM,
MOJIEKYJ1a, XUMUYECKHUI AJIEMEHT, MPOCTOE BEILIECTBO, CIOXKHOE BEIIECTBO, CMECH
(omHOpOIHasT W HEOJHOPOAHAs), BAJIEHTHOCTb, OTHOCHUTEJIbHAs AaTOMHas W
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBas
JI0JI1 XUMUYECKOTO DJIEMEHTa B COCIMHEHUU, MOJISIPHBIA 00BbEM, OKCHJI, KHCIIOTA,
OCHOBAHUE, COJb, DJIEKTPOOTPHUIIATEILHOCTh, CTENEHb OKUCICHUS, XUMHYECKas
peakius, kiaccuUKaius peakiuil: peakiiuu COSIUHEHUs], PEAKIIUKU PA3JI0KECHUS,
peakIuy 3aMEICHMs, PEaKIMu OOMEHa, 9K30- M HHIOTEPMHUYECKHE PEaKIINu;
TEIIOBOM A(PheKT peakuuu; sIpo aToma, AJIEKTPOHHBIN CIIOM aToma, aToOMHas
opOuTanb, paadyc aTroMa, XHUMHYECKas CBs3b, TMOJISIPHAsT W HEMNOJsApHas
KOBaJICHTHAsl CBSI3b, MOHHAS CBSI3b, UOH, KATUOH, aHUOH, PacTBOP, MacCcoBasi JOJIs
BelllecTBa (IIPOLICHTHAs! KOHIICHTpAIlUs) B pacTBOPE;

2)  WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUUYECKUX MOHSATUN (CM.
1. 1) ¥ NpUMEHSTh 3TU MOHATHS IIPU ONKMCAHUU BEILIECTB U UX MPEBPaIICHUN;

3)  UCHoOJB30BaTh XUMHUYECKYI0O CHUMBOJMKY [JISi COCTaBleHUS (HOPMYT
BEILIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUM;

4)  ompenensATh BAJICHTHOCTh aTOMOB DJJIEMEHTOB B  OHMHApHBIX
COCIMHECHUSX;, CTEMEeHb OKUCIEHUS OJJIEMEHTOB B OWHApPHBIX COCIWHCHUSX;
NPUHAJIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJIacCy COeAMHEHUH 1mo (opmysam;
BUJT XUMHUYECKOM CBs3U (KOBaJICHTHAS M MIOHHAS) B HEOPTaHUUYECKUX COCTUHEHUSX;
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5)  packpeiBaTh cMmbich Ilepuomnueckoro 3akona J[. WM. Menneneena:
JEMOHCTPUPOBATh  [OHMUMAaHUE  MEPUOJUYECKOM  3aBUCUMOCTM  CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX MOJ0KeHud B lleproauyeckoil cucreme; 3aKOHOB
COXpaHEHUs MacChl BELIECTB, IOCTOSIHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHOTO
yYeHHus, 3aKOoHa ABOTaJpo; OMUCHIBATH M XapaKTEpHU30BaTh TaOIMUHYIO (opMy
[lepnonnyeckoll CUCTEMBI XUMUYECKHUX 3JIEMEHTOB: Pa3nyaTh IMOHATHS «TJIABHAS
noarpymnmna (A-rpymnma)» u «nobdounas noarpynna (b-rpymnma)», maibeie u 6ospmme
MEPUObI; COOTHOCUTH 0003HAUYECHHUS, KOTOPhIE UMEIOTCS B TaOIHUIIE
«Ilepnonnueckas cucrema xummuueckux odneMeHtoB JI. WM. MenneneeBay ¢
YUCJIOBBIMU XapaKTEPUCTUKAMHU CTPOEHUS AaTOMOB XHUMHUYECKUX DJIEMEHTOB
(coctaB u 3apsa sApa, oOliee YUCIO BJIEKTPOHOB W paclpesielieHue HX MO0
AJIEKTPOHHBIM CIIOSIM);

6) KIacCU(UIIMPOBATH XHMHYCCKUE OIJICMCHTHI, HEOPraHUYECKUEe
BEILIECTBA; XUMHUYECKHE PEAKIUHU (110 YUCTY M COCTABY YYAaCTBYIOUIUX B peakUUU
BEILIECTB, 10 TEIIOBOMY 3D PeKTy);

7)  xapaktepu3oBaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA
BEIIECTB  pAa3JIMYHBIX  KJIAacCOB,  TOJTBEpXkAas  OMNHCAaHUE  MPUMEPAMHU
MOJIEKYJIIPHBIX YPABHEHUN COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIIMIA;

8)  NOpPOrHO3UpPOBATH CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT HUX
KauyeCTBEHHOI'O0 COCTaBa; BO3MOYKHOCTH MPOTEKAHNUSI XUMHUUYECKHUX ITPEBPAILCHUN B
Pa3JIMYHBIX YCIIOBHSIX;

9)  BBIYMCIATH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJSIPHYIO MAaccChl
BEIIECTB; MAcCCOBYIO JIOJII0 XMMHYECKOTO 3JIEMEHTa MO (opMylsie COEAUHEHUS;
MacCOBYK JIOJIF0 BEIIECTBA B PACTBOPE; IMPOBOAMTH PACUETHI 10 YPABHEHUIO
XAMUYECKOW pEaKInH;

10) mpuMeHSTh OCHOBHBIE OMEpaIlid MBICIUTEIBHON JESITEIBHOCTH —
aHaJu3 M CUHTE3, CpaBHEHHE, O0OOIINCHHE, CHCTEMAaTH3allHio, KJIacCU(HUKAIINIO,
BBISIBJICHUE IIPUYMHHO-CIIEICTBEHHBIX CBSI3€l — JUIsl N3yYEHUsI CBOMCTB BEUIECTB U
XUMHUYECKUX PEaKuil; eCTeCTBEHHO-HAyUYHbIE METOJIbl MO3HAHMs — HaOJIO/IEHUE,
U3MEPEHNE, MOJICIMPOBAHUE, SKCIIEPUMEHT (PEabHbI U MBICIICHHBIN );

11) cnegoBaTh  mpaBwiIaM  MOJB30BAaHUS  XMMHUYECKOM  MOCyAOM M
J1a00paTOPHBIM 000PYOBAaHUEM, a TAKXKEe IpaBHJIaM OOpaIlleHUs C BEICCTBAMHU B
COOTBETCTBHUHM C HWHCTPYKIUSMU TIO BBIMOJTHEHHUIO JIA0OPATOPHBIX XUMHUYECKHX
OMBITOB MO TMOJYYEHUIO M COOHMpPAHUIO Ta3000pa3HbIX BelIecTB (BOAOpOAa H
KHCIIOPOJa), TMPUTOTOBJICHUIO PACTBOPOB C OMNPEAEIEHHOM MAacCcOBOM AoJei
pPacTBOPEHHOIO  BEHIECTBA;  IUIAHUPOBaTh W MPOBOJAUTH  XUMHUYECKHE
AKCIIEPUMEHTHI 0 PAClO3HABAHUIO PACTBOPOB MIEIOYEH M KHUCIOT C MOMOIIBIO
UHAMKATOPOB (JaKMycC, peHoIpTallenH, METUIOPAHXK U JIp.).

9 KJIACC

1)  packpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHUX MOHSTHI: KOBAJECHTHAs
NOJIApHAsl CBSI3b, KOBAJCHTHAS! HEMOJSPHASI CBA3b, MOHHAS CBS3b, METAJIMYECKAs
CBA3b, KATHOH, AaHUOH, OHJIEKTPOJIUT W HEIEKTPOIUT, HIIEKTPOIUTHUYECKAs
JUCCOLIMAIINS, PEAKIMM HOHHOrO0 OOMEHa, OKHUCIHUTENIb W BOCCTAHOBUTEIND,

17



2)  WCHOJB30BATh XMUMHUYECKYI0 CHUMBOJIUKY JJII COCTaBJICHUS (HOPMYI
BEILIECTB, NOHHBIX YPAaBHEHUN M YPABHEHHUHM OKHUCIIUTEIIBHO-BOCCTAHOBUTEJIBHBIX
peaKumii;

3)  omnpenenarh BaJEHTHOCTb U CTENEHb OKUCICHHS aTOMOB XMMUYECKHUX
3JIEMEHTOB B COEAMHEHMSX PAa3JIMYHOrO COCTABA; MPUHAMICKHOCTh BEIIECTB K
ONPENICIICHHOMY KJIacCy COCJAMHEHUN; BUIbl XUMHUYECKOU CBS3U (KOBAJICHTHOM,
MOHHOM, METAJUTMYECKOM) B HEOPraHUYECKUX COCAUHEHUSIX; 3aps]l HOHA; XapaKTep
Cpebl B BOJHBIX PaCTBOPaxX KUCIOT U LIECIOYEH;

4)  OoOBSACHATH OOIIHE 3aKOHOMEPHOCTM B HM3MEHEHHUU CBOMCTB
XUMUYECKUX HJIEMEHTOB M HUX COCIUMHEHHM B MpeAesiaXx MajblX I[EPUOJOB U
[JIABHBIX MOJTPYII C YYETOM CTPOCHUS UX aTOMOB;

5)  wiraccupuIUpoBaTh XUMUYECKHUE peaKiuu (10 U3MEHEHHUIO CTETICHEH
OKHCJICHHSI aTOMOB XHMMHUYECKHX 3JJIEMEHTOB); OMNPEACISATh H3YYCHHBIE THIIBI
XUMHYECKUX PEAKIINA;

6)  COCTaBISATH MOJEKYJISIPHbIC YpaBHEHHUS PEaKIUi, XapaKTepU3YIOLIue
XUMUYECKUE CBOMCTBA TMPOCTBHIX BEIIECTB, OOpPa30BaHHBIX AJIEMEHTaAMU-
Hemeramuiamu [VA—-VIIA moarpynn (yriaepon, kpemHui, azot, ¢ocdop, cepa,
XJiop), aneMmeHtamu-metraiamu [A-IIIA noarpynn (HaTpuid, Kajauii, MarHuw,
KaJIBITMH, AJTFOMUHHMI ), a TAKXKe Kene3a;

7)  xapakTepu3oBaTh (PU3MYECKHE W XUMHUYECKHE CBOWCTBA aMMHaKa, U
YIJIEKUCIIOTO Ta3a, B TOM 4HuCle, i1 0OOCHOBAaHMS CIIOCOOOB UX COOUpaHUs U
pacro3HaBaHusl PY MOJIYYSHUH B JIA0OPATOPHH;

8)  xapakTtepu3oBaTh (OMHUCHIBaTh) OOIIME XUMHUYECKHE CBOMCTBA
BEILIECTB PA3JIUYHBIX KJIAacCOB, NOATBEpXkAasi OTO OINHCAaHUE [PUMEpPAMHU
MOJIEKYJISIPHBIX U HOHHBIX YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUI;

9)  cocTaBiATh ypaBHEHUA: BJIEKTPOJUTHUYECKON IUCCOUUALMU KHUCIOT,
HIEJI0YE U COJIEW; TOJHBIE M COKPAILUCHHBIE YPAaBHEHUs pPEAKIUHA HOHHOIO
oOMeHa; peakiui, TOATBEPKAAIOIIUX CYIIIECTBOBAHUE T€HETUYECKOU CBSIZU MEXKITY
BEIIIECTBAMU PA3JIMYHBIX KJIACCOB;

10) crnemoBaTh TmpaBWwiIaM  TOJIb30BAHUS XMUMHUYECKOM TMOCYI0M U
Ja00paTOpHBIM 000pYyIOBaHUEM, a TaKXKe MpaBUiiaM OOpalleHUsl ¢ BEIIECTBAMU B
COOTBETCTBHUM C WHCTPYKIUSMU TIO BBIIOJHEHHUIO JIA0OPATOPHBIX XUMHUYECKHX
OMBITOB TIO TIOJYYCHUIO W COOMpAHHIO Ta3000pa3HBIX BEHIECTB (aMMHUaKa H
YIIACKUCIIOTO Tas3a) (MpU HAIUYUK BO3MOXHOCTH WJIM TPOBOAUTH BUPTYaJbHBIC
nabopaTopHbIe pabOThI);

11) mnpoBoaWTH peakiuy, IOATBEP)KAAIOMIME KauyeCTBEHHBIN COCTaB
Pa3TMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MyTEM: XJIOPHI-, HOAUI-, CYJIbdat-,
KapOoHaT-, cuiaukar-, ¢ocdar-aHuOHBI, THIPOKCUI-UOHBI, KaTUOH aMMOHHS U
KaTHOHBI METAJUIOB (MarHusi, Kaublus, amomunus, sxene3a (II) u (II), menu (11),
IIMHKA), TMPUCYTCTBYIOIME B BOJHBIX pPAaCTBOpax HEOPTraHUYECKUX BEIIECTB;
noATBepkAarone aMmpoTEepHbIE CBOMCTBA OKCUAOB M THAPOKCHUIOB AJIFOMUHHUS, U
IIMHKA (MpU HAIMYUKM BO3MOXKHOCTH WJIM MIPOBOJIUTH BUPTYAJIbHBIE JTA0OPATOPHBIE
paboThI);
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12) npoBOAUTH XMMUYECKHE DKCIEPUMEHTHI: OIBIThI, WIUTFOCTPUPYIOLIUE
NPU3HAKK MTPOTEKAHUS peaKIMil HOHHOro 0OMeHa; OnpeesieHue XapakTepa cpebl
B pacTBOpax KHUCIOT M WIEJNOYEH C TMOMOIIBID HWHAMKATOPOB; pELICHUE
AKCIIEPUMEHTAJIBHBIX 33Ja4 10 TeMe «DJIEKTPOIUTHYECKAs JHUCCOLUALIUS.
N3yuyeHnne CBOWCTB COJSHOW KHCIOTBI, HW3YYEHHE XUMHUYECKUX CBOMCTB
pa30aBIEHHON CEpHOM KHUCJIOTBHI; MOJy4YeHHe, CcoOHMpaHue, paclo3HaBaHHE
aMMHaKa, yriaeKucaoro ra3a U U3yuyeHUe UX CBOMCTB; MCCIIeZIOBaHHE aM(pOTEPHBIX
CBOMCTB THAPOKCUIOB ATIOMUHUS U I[UHKA; PEUICHUE SKCIIEPUMEHTAIBHBIX 3a7a4
no TteMe «BaxuHelmme HeMeTauibl W UX  COCAUHEHUS»,  PEIICHUE
AKCIEPUMEHTANIbHBIX 3aJlad M0 TeMe «BaxHehmme MeTayibl U UX COCIUHEHUS»
(Ipu  HAMYUU BO3MOXKHOCTH WJIM TPOBOAUTH BUPTYyaJIbHbIE JabOpaTOpHBIE
paboThI);

13) HabmogaTh W OMHUCHIBATH XUMHUYECKHE SKCIEPUMEHTHI (BO3MOXKHO
MCIIOJIb30BAaHUE BHUIEOMATEPUAIIOB): OMNBITHI, WLIIOCTPUPYIOMIKUE (DU3UUYECKUE H
XUMUYECKUX CBOMCTBA rajJOT€HOB M MX COEAMHEHUM (BO3MOKHO HCIOJIb30BAHUE
BHJICOMATEPHUAJIOB); O3HAKOMJICHHME C 0Opa3liamMu XJOPUAOB (TaJOrE€HUIOB);
O3HAKOMJIEHUE C MOJEJSIMU KPHUCTAUIMYECKUX PEIIETOK HEOPraHUYECKUX
BEIIECTB: META/VIOB M HEMeTauioB (Tpadura M anMmasa), CIO0XHBIX BEIIECTB
(xyopuga  HATpHs);  OMbBITHI, HWIUTIOCTPUPYIOIIME  3aBUCUMOCTH  CKOPOCTH
XUMUYECKON peakiuu OT BO3ACHCTBUA pPa3TUYHBIX (PAKTOPOB; HCCIEIOBAHHUE
AIEKTPONPOBOJIHOCTH PACTBOPOB BEILIECTB; OMBITHI, MJLIFOCTPUPYIOIIUE IIPOILIECC
JTUCCOLIMAIIMM  KHUCJIOT, Iejioued U cojed  (BO3MOXKHO  HCIOJIb30BaHHE
BUJIEOMATEPUAIIOB); O3HAKOMJIEHHE ¢ O00pa3llaMyd METAJJIOB U CILJIABOB; HU3yUYCHUE
pEe3yNbTaTOB KOPPO3UHM METAJUIOB, B3aUMOJCHCTBUS OKCHIA Kajdblusi C BOJOMH,
mpolecca TOpeHHs Kene3a B KAciaopoAe  (BO3MOXKHO — HMCHOJb30BAHHE
BUJICOMATEPUAIIOB);  OMBITHI, HWUIIOCTPUPYIOIINE MPUMEPbl  OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKIMI: TOpPEHHE, PEAKUUU PA3JI0KEHUS, COCTUHEHUS;
O3HAaKOMJIEHME C oOpa3llaMH cepbl M €€ COCOUHEHUSIMU; O3HAKOMIICHHE C
(¢u3nueckuMu CBOMCTBaMM a30Ta, (ochopa M uX coeguHEHUN (BO3MOKHO
UCIIOJIb30BAaHUE BUJEOMATEPUATIOB), C oOpas3liaMu yAOOpEeHHi; B3anMMOJICHCTBHE
KOHIICHTPUPOBAHHOM  A30THOW KHCJIOTBI C MEAbID; M3YUYCHUE MOJEIEeH
KPUCTAJUIMYECKUX PEIHIETOK anmasza, rpadura, MOJEKysbl (yJuiepeHa, MOJEKYI
OpraHUYECKUX BEIIECTB; O3HAKOMJICHHE C MPOIECCOM aJIcOpOIMKU PacTBOPEHHBIX
BEILIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPONCTBOM MPOTHUBOTra3a; 03HAKOMIIEHUE C
NPOAYKIIMEN CHIIMKATHOM MPOMBIIUIEHHOCTH; MPOLECChl OKPAIIMBAHUS IJIAMEHU
KaTHOHAMU METaJUIOB;

14) wucnonb3oBaTh MOJYYEHHBIE XUMHUUYECKHME 3HAHUS B Pa3JIMYHbBIX
CUTYaIMSIX:-TIPUMEHEHHS BEIIIECTB M MAaTEPHAJIOB B OBITY, CEIIbCKOM XO35HCTBE, Ha
MPOU3BOJICTBE, B IMPOIECCE PEUICHUS MPAKTUYECKUX 3aJad B IOBCEIHEBHOMU
KU3HU, TPEIyNpeKACHUS SBICHUI, HAHOCSIUIMX BpEI 3/0POBBIO YEJIOBEKA U
OKpYyXXaroliel cpeae; MNpUMEHEHUs TMPOAYKTOB TepepabOTKU  MPUPOIHBIX
UCTOYHUKOB YIJIEBOJOPOJOB (yrojb, NPUPOAHBIA Ta3, HEPTh) B OBITY U
POMBIIVICHHOCTH; 3HA4Y€HUs] JKUPOB, OEJIKOB, YIJIEBOAOB I OpraHu3Ma
YeJI0BEeKa;
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10 KJIACC

1)  packpbIBaThb CMBICII OCHOBHBIX XMMHUYECKHX IMOHATHI: KOBaJICHTHAs
MOJISIpHAsl CBSI3b, KOBAJICHTHAS! HEMOJISIPHAS CBSI3b, MOHHAS CBSI3b, METAILUINYECKAs
CBS3b, KATHOH, AHWUOH, OJEKTPOJIUT M HEDJIEKTPOJIUT, IIICKTPOIUTHUECKAs
JTUCCOLIMAIIMS, PpEaKIM HOHHOrO OOMEHa, OKHUCIUTEIh M BOCCTAHOBUTEIb,
OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIIMKM, OKHUCICHHE W BOCCTAHOBIICHHUE,
oOpaTuMble M HEOOpaTUMbIE PEaKIUH, CKOPOCTb XUMHUYECKOH pEeakiuw,
npenensHo  gonmyctumasi  koHuentpamus — (IIJK), wmiroctpupoBath — ux
B3aMMOCBSI3b U MPUMEHATHh TH MOHSATHUS MPU OMUCAHUU CBOWCTB BEIIECTB U MX
IIPEBPALICHUM;

2)  HWCHOJB30BaTh XMMHUYECKYIO CHUMBOJIMKY IJii COCTaBJIeHUS (Bopmyr
BEIIIECTB, MOHHBIX YPAaBHEHU U YpaBHEHUN OKHUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX
peakumii;

3)  packpbIBaTh CYIIHOCTh OKHCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEaKIUi
MIOCPEJICTBOM COCTABIICHUSI DJIEKTPOHHOTO OajaHca 3TUX PEaKInid;

4)  OpPOrHO3MPOBATH CBOMCTBA HM3YUYCHHBIX KIIACCOB/TPYII BEIIECTB B
3aBUCHMOCTH OT UX COCTaBa U CTPOCHHS; BO3MOKHOCTh MPOTEKAHUS XUMHUECKUX
IPEBPAILCHUN B PA3IMYHBIX YCIOBUSX;

5)  NPOBOAUTH BBHIYUCIICHHS] OTHOCUTEIBHONW MOJIEKYJSIPHON M MOJSIPHOU
MacChl BEIIECTB; C MCIOJIb30BAHUEM IMOHATHN «MaccoBasl J0JISI XUMHUYECKOTO
AJIEMEHTAaY, «MAaCcCOBas J0JIs PAaCTBOPEHHOTO BEIIECTBA B PACTBOPE»; KOJIMUECTBA
BEIIeCTBa, 00bEMA Ta30B;

6)  TOPOBOAUTH pacueTbl IO YPaBHCHUSIM XUMHUUYECKUX  PEAKIIU:
KOJINUeCTBa, 00beMa, MAacChl BEIIECTBA MO HU3BECTHOMY KOJIMYECTBY, 00bEMY,
MacCe peareHTOB WK MPOIYKTOB PEaKIUU;

7) CIENOBAaTh IIpaBUJaM MOJIb30BAHUSI XUMHYECKOW TIOCYAOM U
nmabopaTOpHBIM 000PYIOBAaHUEM, a TAKXKE MTpaBUiIaM OOpaIleHus ¢ BEIIECTBAMU B
COOTBETCTBUH C HMHCTPYKIUSMH IO BBITOJHEHUIO JTAOOPATOPHBIX XUMHUYECKUX
OMBITOB TO TIOJYYEHHIO M COOMpAHUIO Tra3000pa3HBIX BEIIECTB (aMMHaka M
YIAEKUCIIOTO Ta3a) (MpU HaTUYUM BO3MOXKHOCTHU WJIU TPOBOJUTH BUPTYaJbHbBIE
nabopaTopHbIe pabOThI);

8)  TPOBOAUTH pEaKIMH, TMOATBEP)KIAIONIME KA4eCTBEHHBIM COCTaB
pPa3IMUHBIX BEIIECTB: PACMO3HABATh OMNBITHBIM IyTEM: XJOPUA-, HWOIUI-,
cynbdar-, kapOoHaT-, cuiIMKaT-, (Qocdar-aHHOHBI, TUAPOKCHUJI-MOHBI, KATHOH
aMMOHMSI U KaTHOHBI METAJJIOB (MarHusi, Kaibius, amtomunHus, sxeneza (II) u
(I1T), menu (I1), uHKa), TPUCYTCTBYIOIINE B BOJIHBIX PACTBOPAX HEOPraHUYECKUX
BEILIECTB; IMOJTBEPKIAIONINE aM(POTEpPHbIE CBONCTBA OKCHUJIOB U THIAPOKCHIOB
QTIOMHUHUS, U IIUHKA (MU HAJIMYUUA BO3MOXXHOCTH WJIM MPOBOJUTH BUPTYaIbHbIE
nabopaTopHbIe pabOThI);

9)  HabmogaTh W OMHUCHIBATH XUMHUYECKHE JKCIEPUMEHTHI (BO3MOXKHO
WCIIOJIb30BAaHNE BUICOMATEPUAJIOB): OMBITHI, WUTFOCTPHUPYIONTUE (PU3NUECKre U
XUMUYECKUX CBOMCTBA TAJIOTEHOB U UX COEAUHEHHU (BO3MOYXHO UCIIOIb30BaHUE
BUJIEOMATEPUATIOB); O3HAKOMJICHHE C OOpas3lamMu XJOpUIOB (TajJOTreHUIOB);
O3HAKOMJIEHUE C MOJEISIMU KPUCTAIIMYECKUX PEIIETOK HEOPraHWuYeCKUX
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BEIIIECTB: METAUIOB M HeMeTauioB (rpadura W anmasza), CI0XHBIX BEIIECTB
(xopuga HATpHs); OMNBITHL, HWJUIIOCTPUPYIOUIUE  3aBHUCUMOCTb  CKOPOCTH
XUMUYECKON PpEeaKIu OT BO3JAEHCTBUS Pa3IUYHBIX (PAKTOPOB; HCCICIOBAHUE
AJNIEKTPOINPOBOHOCTU PACTBOPOB BEIIECTB; ONBITHI, WILTIOCTPUPYIOLIUE MPOLIECC
JUCCOLMAIIMM  KUCJOT, IIeJo4ed W cojied (BO3MOXHO  HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB); 03HAKOMJICHHE C 00pa3llaMi METAJIJIOB U CIUIABOB; U3yUYEHUE
pPE3yJIbTATOB KOPPO3UU METAJUIOB, B3aUMOJCWUCTBUSI OKCHJIa KaJlblLHUs C BOJOM,
mpolecca TOpPEeHUs Kejne3a B KHCIOpoAe (BO3MOXHO — HMCIOJIb30BAaHUE
BHUJICOMATEPHUAJIOB); OMbITHl, WUIIOCTPUPYIOIIUE MPUMEPHl  OKUCIUTEIIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIM: TOpEHUE, PEaKIHH pPa3joKEHUs, COCIUHEHUS,
O3HAKOMJIEHHE C O00pa3laMu cepbl M €€ COCAMHEHHUSIMHU; O3HAKOMIJICHHE C
dbu3uYecKuMU CBOMCTBaMHM a3zoTa, ¢ochopa W HX COCAMHEHUN (BO3MOXKHO
UCIIOJIb30BAaHUE BUIEOMATEpUaIOB), ¢ 0Opas3laMu ynoOpeHuid; B3auMoaecTBIE
KOHILICHTPHUPOBAHHOM  a30THOM KHUCJIOTBI C MEAbIO; HW3YYEHHE MOJEJeH
KPUCTAJUIMYECKUX PENIeTOK anmasza, rpadura, MOJEKYJbl ¢ylaepeHa, MOJIEKYI
OpraHUYECKUX BEIIECTB; O3HAKOMJIEHHE C IIPOLIECCOM aJCOPOLIMKM PACTBOPEHHBIX
BEIIIECTB aKTUBUPOBAHHBIM YTJIEM U YCTPONCTBOM MPOTUBOTA3a; O3HAKOMIICHHUE C
MPOAYKIIMEH CUJIMKATHOM MPOMBIIUICHHOCTH; MPOILIECCHl OKPAIIMBAHUS TUIAMEHU
KaTHOHAMU METAJLIOB;

10) wucnonp30BaTh MOJYYCHHBIE XUMHUUYECKHME 3HAHUS B Pa3JIMYHBIX
CUTYyallMsIX: IPUMEHEHHUS BEIIECTB U MaTEpPUAJIOB B OBITY, CETbCKOM XO3SICTBE,
Ha MPOU3BOJICTBE, B IMPOIECCE PEUICHUS MPAKTUYECKUX 3a7a4 B MOBCEIHEBHOMN
KU3HU, TNPEIYNPEKIACHUS SIBICHUN, HAHOCSIIUMX BpPEd 3J0POBBIO UEIOBEKA M
OKpYXalollle cpee; TMPUMEHEHHUS] TPOJIYKTOB MepepaboTKU MPUPOIHBIX
MUCTOYHUKOB YTJIEBOJOPOJOB (yroyib, MPUPOJIHBIN Ta3, HedTb) B OBITYy H
IPOMBIIIVICHHOCTH; 3HAYEHHUS JKUPOB, OEJIKOB, YTIJIEBOJOB IS OpraHu3Ma
YEJI0BEKa;

11) nOpuMeHSTb OCHOBHBIE OIEPAIIMH MBICIUTEIBHON NIEITEIBHOCTH IS
M3yUYCHHS] CBOMCTB BEIIECTB M XUMHUUYECKUX PEAKIUNA, €CTECTBEHHOHAYUYHBIE
METO/Ibl TO3HaHWS (B TOM 4YHCJE HaOMIOACHHE, W3MEPEHHE, MOJEITUPOBAHHUE,
AKCIEPUMEHT (PEeanbHbII U MBICIICHHBIN);

12) wucnonp30BaTh MpPHU BBINOJHEHUM YYEOHBIX 3aJaHUil, MOATOTOBKE
MPOCKTHBIX W HCCIEAOBATEIbCKUX PadOT HAYyYHO-TIOMYJISIPHYIO JIUTEpPATypy,
CIIpaBOYHBIE MaTepHUasibl, UCTOYHUKK HH(OpMainuu B ceTu MHTepHET; BIajeTh
npuemMamMu TpeoOpa3zoBaHus HMHGOPMAIMK W3 OJHOM 3HAKOBOW CHCTEMBI B

APYTYIO;

21



8 KJUIACC

TEMATHYECKOE IINTAHUPOBAHHUE

(2 4 B HEHEMIO, BCETO 68 4, U3 HUX 3 4 — PE3EepPBHOE BpPEMsI)

Tembl,
packpbiBaloIue
AAHHBINA pa3ae

NMPOrpamMmbi,
H KOJIHYECTBO YacoB,
OTBOJMMOE HA UX

OcHoBHoOe coiep:kaHue

OcHOBHbBIE BHUABI J€ATCJIBbHOCTH oﬁyqammnxcsl

NPOTEKAHUS XUMHUECKUX PeaKIUi.
3HaKOMCTBO € IIpaBUIaAMH
0€30MacHOCTH U IpuéMamMu paboThI
B XMMHUYECKOH JTabopaTOpuu.

JleMoOHCTpauuu

l. JlaGopatopHoe
o0opyoBaHuUE.

2. Paznuunbie BUJIBI

H3y4eHHe
Pa3nea 1. [lepBoHayaibHble XuMHUYecKue moHATHUS (20 )

Tema 1. Xwumma — ([Ipenmer xumun. Ponb Xxumuu BPackpbIBaTh CMBICI U3y4aeMbIX TOHSATHM.

BasKHAs o01acTh  [KU3HM yeloBeKka. XUMHUA B cucTeme|PackpbiBaTh posib XMMUHM B NPUPOJE U KU3HU YEJIOBEKA, €€ CBSI3b C JIPYTMMHU

€CTeCTBO3HAHUS U [HayK. HayKaMH.

NPAKTHYECKOM MeTo/1bl T03HAHUS B XUMHH. Pa3nuyarh yncThIE BELIECTBA U CMECH; OJTHOPOAHbBIE U HEOJTHOPOIHBIE CMECH.

HAeATeTbHOCTH Tena wu BemectBa. ®usnueckue |[Paziauuarh Gu3nUecKue U XUMUYECKUE SBICHUS.

YeJI0BeKa CBOICTBa BEIIECTB. ArperatHoe |OnpenensaTs NPU3HAKKM XUMUYECKUX PEAKIIMHA U YCIOBUS UX IIPOTEKAHUS.

(5 ) COCTOSIHUE BELIECTB. Yuctele |CnenoBaTh MpaBWilaM IOJB30BaHUS XHWMUYECKOW MOCYI0ol U J1a00OpaTOpPHBIM
BEIIIECTBA U CMECH. 000py/sI0BaHUEM, a TaKXkKe MpaBHJIaM OOpalleHHs] ¢ XUMUYECKMMH BEIIECTBAMU B
CriocoObl  pasfeneHust  cMeced. |COOTBETCTBHM C MHCTPYKIIMSIMHU I10 BBIIIOJHEHUIO IPAKTUYECKUX PadoT.
dusnueckue u xumuueckue |[ImaHupoBaTh M MPOBOAUTH XUMMUYECKHH OSKCIEPUMEHT [0 U3YyYEHHI0 U
apneHus. llpusHaku U ycnoBus |onmMcaHUIO (U3MYECKUX CBOMCTB BEIECTB, CHOCOOOB pasfeNieHus cMmecei

BEIIIECTB.
Hcnonb3oBaTh MpH  BBHINOJIHEHUM  y4yeOHBIX 3aJaHUd W B IIpoLEcce
HCCIIEI0BATENLCKOM JESITENbHOCTH HAY4YHOIIOIYJIIPHYIO JUTEPATYPY

XUMHYECKOIO COJIepKaHUs, CIIPAaBOYHbIE MaTepHalbl, pecypchl IHTepHeTa.
BeicTpanBaTh pa3sBEpHYTbIE IHCbBMEHHBIE WM YCTHBIE OTBETBI C OIOpPOM Ha
uHpOpMaLKIO U3 yYeOHUKA U CIIPAaBOYHBIX MAaTEPUAIOB, TPAMOTHO HCIIOIb30BaTh
W3Y4YEHHBIN MOHATUHMHBIN anmapar Kypca XuMuu.
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XUMHYECKON MTOCY/IBI.
3. OOpa31ibl BEIIeCTB.
4. CrniocoObl pa3eseHus cMeceit

(punbTpoBanue, BBITIApPUBAHNUE,
TUCTUJUISIIMS, XpoMaTorpadus).
JlaGopaTopHbie U

NMpaKTHYecKue padoTsl
Jlabopamophvie onvimbi:

Onucanne (HU3NYECKUX  CBOMCTB
BemecTs. Pasgenenne cmecu ¢
MOMOIUIbI0 Maruura. [Ipakmuueckue
pabomol:

Noe 1. IlpaBuna  paboTel B
naboparopun u MIPUEMBI
obOpamienuss ¢ Ja00OpaTOPHBIM
000pyI0OBaHUEM.

Neo 2. Paznmenenue cmeceit (Ha
npumepe OUYHUCTKH
MIOBapEHHOM COJH)

Tema 2. BemecrBa
U XUMHYeCKHe Peakiun
(15 )

ATOMBI U MOJIEKYJIbI. XUMUYECKHE
DJIIEMEHTHL.  3Haku  (CHMBOIIBI)
XUMUYECKHUX 2JIeMEHTOB. [IpocThie

u CJIOKHBIE BEIIIECTBA.
ATOMHOMOJIEKYJIIPHOE yUEHHE.
Xumnueckas Gopmyina. BaneHTHOCTD
aTOMOB ~ XMMHMYECKHUX  DJIEMEHTOB.
3aKoH MOCTOSIHCTBA coCTaBd
BemiecTB. OTHOCUTENbHAsE aTOMHas]
Macca. OtHocuTenbHas
MoJieKyJsipHas ~ Macca.  MaccoBas]
JI0JISI XUMUYECKOTO 3JIEMEHTa B
COCIMHEHUH. duznuecKue 15
XUMUYECKUE SBIICHUS.

[IpuMeHATh €CTeCTBEHHOHAYYHbIE METObI TO3HAHMS (B TOM 4MCie HAOII0IeHHE,
MOJICIMPOBAaHUE, DSKCIIEPUMEHT) UM OCHOBHBIE ONEpallMd  MBICIUTEIbHON
NEeSTeNIbHOCTH  (CpaBHEHHUE, KiaccuuKanus) A M3y4eHUs BEIIeCTB U
XUMHUYECKHUX PEAKIIHM.

PackpbiBaTh CMBICT U3y4aeMbIX MOHATUN W 3aKOHOB M MPHUMEHSTH 3TU MOHSATHS
IIpY ONMCAHUM CBOMCTB BELIECTB U UX MPEBPALLECHUN.

Paznuuats pusnueckre u XUMUYECKUE SIBICHUS, OOBSICHATH UX CYIIHOCTh C TOUKH
3peHusi aTOMHOMOJIEKYJIIPHOTO YUEHHUSI.

OnpenensiTb NpU3HAKA XUMUYECKUX PEAKIINH, YCIOBUS UX MPOTEKAHUSL.
OOBACHATH CYITHOCTh (PU3NUECKUX M XUMUYECKHUX SIBIIEHUI C TOUKH 3pEHUS
ATOMHOMOJIEKYJIIPHOTO YUEHHUS.

KnaccudunupoBars XumMuyeckue peakiiuu (1o YUCIy U COCTaBy pearupyrommx 1
00pa3yoLIUXCsl BEILECTB).

CocraBnate GopMysibl OWMHAPHBIX BEIMIECTB 1O BAJCHTHOCTH U OIPEIEISThH
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Xumuueckasi peakuus. [Ipuznaku
U YCJIOBHS NMPOTEKAHUS XMMHYECKUX
peakuuii. XMMUYECKUE YPABHECHUS.

Tuner XUMHYECKUX peakuui
(coenuHEHMS, pa3IoKeHMUS,
3aMeIIeHus, oOMeHa). 3aKkoH

COXpaHEHHUs MACCHI BEUIECTB.

M. B. JlomOHOCOB — y4€HBIN-
SHIUKIIONEIUCT.

JleMoHCcTpauMu

duznyeckue SBICHUS (pacTHUpaHue
caxapa B CTyIKe, KHUIIGHHE U
KOHJICHCAllUs BOABI U T. ]1.).
Xumudeckue sABJICHHS — (TOpeHHE
CBEYH, pa3noxeHue caxapa,
B3aMMO/JICVICTBUE CEPHOM KHUCIOTHI C
xjopunoM  Oapusi,  pa3ioKeHUe
TUIPOKCUIA meau(Il),
B3aMMO/ICUCTBUE KEJI€3a C CEepoHu,
B3aMMO/ICICTBUE JKenesa c
pactBopoMm conu meau(Il)).
OnpIT, WUTIOCTPUPYIOMIUN
COXpPAaHEHHUS MaCCHhI.
JlabopaTopHble M MNPAKTHYECKHE

3aKOH

padoThI

JlabopamopHule onvimbi:

[Tpumepsl  Qu3MUecKUX  SBJICHUH
(nnaBieHHE BOCKA, TastHUE JIbJA).
[IpumMepsl  XMMHUYECKHX  SIBJICHUY

(mpokanuBaHWe MEIHOW MPOBOJIOKH|
B3aMMOJICUCTBHUE Mejla C KHCIOTOM),
Mogenu aToMOB U MOJIEKYII.
Boviuucnenusn

BAJIEHTHOCTH 110 ()OPMYJIaM BEILECTB.

PaccraBnsats k03(ppULIMEHTHI B ypaBHEHUSX XUMUUECKUX PEAKIIHIA.

CnenoBarh MnpaBWiiaM IIOJb30BAHUS XUMHMYECKOH IOCYIOM M J1aOOpaTOpHBIM
000pyI0BaHUEM, a TAKXKe MPaBUJIaM OOpPAIICHHUs C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKLHUSMHU 110 BBIIIOJHEHUIO J1a00PATOPHBIX XUMUUECKUX OIBITOB.
Hcnonb3oBaTe IHpH  BBIIOJHEHWHM Y4YeOHBIX 3aJaHMi M B Ipolecce
HCCIIEI0BATEIbCKON NEeATEIbHOCTH Hay4HOIIOIYJIIPHYIO JIUTEPATYPy
XUMHYECKOIO COJIEPKaHuUs, CIIPAaBOYHbIE MaTepHalIbl, pecypcsl IHTepHETa.
BeicTpanBaTh pa3sBEPHYTBIE IIMCBMEHHBIE M YCTHBIE OTBETHI C OIOPOM Ha
MHpOpMaLKIO U3 yUeOHUKA U CIPAaBOYHBIX MaTEpPHAIOB, IPAMOTHO UCIIOJIb30BATh
W3YYEHHBIN MOHATUMHBIN aIapaT Kypca XUMHAH
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— OTHOCUTEJIBHOU MOJIEKYJISIPHOU
Macchl BEIIECTB;
MacCoOBOM  JOIM  XHUMHUYECKOIO
aJIeMeHTa o (OpMYyJIe COeTUHEHUS

Pa3zgen 2. Baxkneiimue npeacr

aBHTeJIM Heopranuveckux Bemrectn (30 u)

Tema 3.
Kuciopon.

ITousiTne 06 oxcumax

(5 4)

Bo3nyx.

Bo3gyx — cmech razoB. CoctaB
Bo3ayxa. Kucimopon — 3iieMeHT u
npocroe  BemectBo.  O30H
AIJIOTPOIHAS Mo ubuKaIUs
KHUCJIOPO/A. Haxoxnenue
KHUCIIOpoJia B mpupoje, huzndeckue
U XMMHYECKHE CBOMCTBa (peakiuu

OKHUCJICHUS, TOpEHHE).  YCIOBUs
BO3HUKHOBEHHMS U  IPEKpalicHUs
ropenus. [lonsitue

00 oKcuIax.

Crioco0bl HOMydeHHsS KHCIOpoaa B
nabopaTopud ¥ HPOMBILIUICHHOCTH.
[Tpumenenue KHCJIOpOJA.
Kpyrosopot kucnopona B mpupoze.
TeroBoit  3¢p¢dexT  XUMHUYEeCKOH
peakiuy, TIOHSITHE 0
TEPMOXUMHUYECKOM YpaBHEHUH,
K30 u HHJIOTEPMHUYECKUX
peaKIusX.

TonnuBo (HedTh, yroab U MeTaH).
3arpsi3HEHUE BO3/1yXa, CIOCOObI €ro
NpeI0TBPAIICHUSI. VYcunenue
NapHUKOBOTO 3¢ eKTa, pa3pylieHue
030HOBOT'O CJIOA.

JleMoOHCTpaLuu

BaumopeiictBue docdopa, ceps

PackpbIBaTh CMBICII M3Y4YaeMbIX IIOHATHM M IPUMEHATH OTU IOHATUSA IIPU
OIIMCAaHUU CBOMCTB BEUIECTB U UX IIPEBPALLICHUMN.

XapakTepu3oBaTb (ONMCBHIBATH) COCTaB BO3/yXa, (PU3MYECKUE U XUMHUECKHE
CBOWCTBA KHUCJIOPOAA, CHOCOOBI €ro MOJY4EHHUs, NPUMEHEHHE U 3HaueHHE B
IIPUPOJIE U KU3HU YEJI0BEKA.

CpaBHUBAThH peaKLIMK TOPEHUS U MEIJIEHHOTO OKUCIICHMSL.

Cobupatb npuOOPHI AJIs MOTYYSHHSI KUCIOPO/1a (BBITECHEHHEM BOJIbI M BO3yXa).
Pacrio3HaBaTh ONBITHBIM ITYTEM KUCIIOPOA.

Mcnonb30BaTh XUMUYECKYIO CHMBOJIMKY JUISL COCTaBJIeHMs! ()OpMYJl BEIIECTB,
MOJIEKYJIIPHBIX YPAaBHEHUN XUMHUYECKUX PEAKLIUN C y9aCTHEM KHCIOPOaA.
OOBACHATH CYIIHOCTh 3KOJOIMYECKHX IPO0JieM, CBSI3aHHBIX C 3arps3HEHUEM
BO37yXa.

CnenoBatp npasuiam 0e30omacHOi pa®oThI B J1aOOPATOPUU MPHU HCIIOIb30BAHUU
XMMUYECKON mocyapl M OOOpYIOBaHUS, a TaKKe IMpaBwiaM oOpaleHus ¢
TOPIOYMMHU BELIECTBAMHU B OBITY.

IInanupoBaTh M OCYILECTBIATh HA IPAKTUKE XHMHYECKUE OKCIIEPUMEHTHI,
IIPOBOAMTDH HAOJIOEHUS, JIENIaTh BHIBOABI 10 PE3YJIbTaTaM 3KCIIEPUMEHTA.
VY4acTBOBaTh B COBMECTHON paboTe B rpyrIie.

Hcnonp30BaTh  TpH  BHINOJHEHWH  y4eOHBIX 3aJaHud U nporecce
UCCIIEI0BATEIbCKON JIeSITEIIBHOCTH HAYYHOIIOIYJIIPHYIO JIUTEpPATYpy
XUMHYECKOIO COJIepKaHUs, CIIPAaBOYHbIE MaTepHalbl, pecypchl IHTepHeTa.
BeicTpanBarhk pa3BEpHYTBIE MHUCBMEHHBIE U YCTHBIE OTBETBI C OIIOPOM Ha
nH(popMaLrIo U3 yyeOHHMKa U CIIPABOYHBIX MaTepUalIOB, IPaMOTHO HCIOJIb30BATh
W3Y4YEHHBIN MOHATUNWHBIN anmapar Kypca XuMuu.

B
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U JKeJe3a ¢ KUCIOPOJIOM (BO3MOKHO
HCII0JIb30BAaHUE BUJICOOTBITOB).
Onpenenenue coJiepXKaHus
KHCJIOpOJia B BO3YXE.

OnbITHI, JIEMOHCTPUPYIOIINE
YCIIOBUS BO3HUKHOBEHUS u
IpeKpaleHus TOPSHHUS.
JlaGopaTopHble U NMPaKTH4YeCKHE

padoThI
Jlabopamopnbiii onvim:
O3HakomieHue ¢  oOpasuamu

OKCHUJIOB. [ Ipakmuueckas paboma:
Ne 3. Ilonyuenue u cobupanue
KHCJIOPO/1a, U3yUEHHE €0 CBOMCTB.
Boviuucnenun

— MOJIEKYJIIPHOM MacChl KUCIOPOAa
U 030Ha Ha OCHOBaHWUU aTOMHOMN
Macchl XMMHUYECKOT'0 3JIEMEHTA

Tema 4. Boagopon.
ITonsiTHE 0
KHCJI0TAX M COJISIX

(54)

Bomopon — »smeMeHT U mpocToe
BelecTBO. Haxoxaenue B mpupoze,
buznueckue u XUMUYECKUE
CBOMCTBA (Ha npuMepe

B3aMMOJEICTBHS C HEMETAJlJIa MU U
OKCHJAMH METaJJIOB), MPUMEHEHHUE,
CHOCOOBI MOTYYECHHUS.

[TonsiTHE O KMCIIOTAX U COJIAX.
JleMoHCTpauuu

ITonyueHue, cobupanue "
pacro3HaBaHUe BOJOPOJIA.

I'openue Bogopona.

BzaumonelictBue BOZIOpOJIA

okcunom meau(1l).

PaCKpI)IBaTI) CMBICJI U3Yy4aCMbIX HOHATHU U IIPUMCHATH 3TH IOHATHUA IIPU
OINKMCAHUH CBOWMCTB BEIECTB M UX MPEBPAIICHUIA.

XapakTepu30BaTh (OMUCHIBATh) (PU3NUECKHE U XUMUYECKUE CBOWCTBA BOJIOPO/IA,
CIocoObI €ro MOJy4YeHHs], IPUMEHEHHE.

CoOGupath mpubop AJ1s TOTYIESHHS BOJIOPO/IA.

Hcnonp30BaTh XMMHUYECKYHO CUMBOJIMKY JJIsi COCTaBICHUsS (DOPMYIT BELIECTB,
MOJIEKYJISIPHBIX YPaBHEHUN XUMUYECKUX PEaKIUii C ydacTHEeM BOJAOPOA.
CrnenoBatp mpaBuiaM 0e30macHOi paboThl B 1aOOPATOPHH MPH KUCIIOJIB30BAHUN
XUMHUYECKOW TMOCYIbl WM OOOPYAOBAaHHS, a TaKXKe IpaBWIaM OOpaIIeHUs ¢
TOPIOYMMH BEIIECTBAMU B OBITY.

[InanupoBaTh W OCYIIECTBISATh HA TMPAKTUKE XHMHYECKHUE SKCIIEPUMEHTHI,
MIPOBOAMTDH HAOIIOICHUS, IeJaTh BBIBOBI MO Pe3yIbTaTaM dKCIIEpUMEHTA.
Y4acTBOBAaTh B COBMECTHOM pabOTeE B TPYIIIIE.
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JlaGopaTopHbie 71
NpaKTu4ecKkue padorsl
Jlabopamopnbiii onvim:
B3anmonenicteue KHUCIIOT c
MeETaJuIaMHu. Ipakmuueckas
paboma:

No 4. Tlonyuenue wu coOupaHue

BOJIOPO/Ia, U3yYEHHE €ro CBOKCTB.
Buviuucaenun
— MOJIEKYJISIPHOM Macchl BELIECTBA

Tema 5. KoimyecTBeHHBIE
OTHOIIIEHUA B XUMHH
(4 9)

Ha OCHOBaHMH aTOMHOH MAacCHI
XHUMHYCSCKHX 3JIEMECHTOB
KonnuectBo BemecTtBa. Moib.
MomnsipHas Macca. 3aKoH
ABoraapo. MomspHblii  00BEM
ra3oB. Pacy€Trhl Mo XUMHYECKUM
YpaBHEHUSIM.

JleMoHCTpanus

OO0pa3iibl BElecTB KOJIUYECTBOM 1
MOJIb.

Boruucnenusn
— 00BEMa, KOJIMYECTBa BEIleCTBa
raza 1O €ro  H3BECTHOMY
KOJINYECTBY BEIleCTBA HITH
00BEMY;

— 00BEMOB Ta30B MO YpaBHEHUIO
pe€akuuy Ha OCHOBE 3aKOHa
00BEMHBIX OTHOLIEHUH I'a30B

PackpeiBaTh CMBICT M3y4aeMbIX NOHATUN U NPUMEHATh 3TH IOHATHSA, a TAKKE
W3Y4YEHHBIE 3aKOHBI U TEOPUU JJI PELICHUS PACUETHBIX 3a/1a4.

BbruncnsTe MOJSIpHYIO MacCy BEIIECTB; KOJMYECTBO BEILECTBA, 00bEM Tasa,
Maccy BELIECTBa;

IIpoBoanuTh pacué€Tbl 1O YpPAaBHEHUSAM XHUMHUYECKMX PpEaKLUH: KOJIMYECTBA,
00bEMa, Macchl BELIECTBA 110 U3BECTHOMY KOJIMYECTBY, 00BEMY, Macce peareHTOB
WJIM IPOLYKTOB PEAKLUU.

BeicTpauBarh pa3BEPHYTHIE IHCHBMEHHBIE W YCTHBIE OTBETHI C OIIOPOM Ha
uHpOpMaLKIO U3 yUeOHMKA U CIIPAaBOYHBIX MaTEpHaIOB, IPAMOTHO HMCIIOJIb30BaTh
W3YYEHHBIN NOHATUIHBIN anmapaT Kypca XUMHAH

Tema 6. Boxaa.
PacrBopbl. IlonsiTue
00 OCHOBaHMAX

(S 1)

duznyeckue - cBOMCTBA
AHanmmM3 W CHHTE3
M3y4ECHUS COCTaBa BOJBI.
XUMHYEeCKHEe CBOMCTBA BOIBI
(peakuuu ¢ MeTaljIaMu,

BOJIBI.
METOJIBI

PackpbIBaTh CMBICI M3y4aeMbIX MOHATHNA U IPUMEHATH 3TH ITOHATHS IIPU
OIMCAaHUU CBOMCTB BEILECTB U UX IIPEBPALLECHUMN.

XapakTepu3oBaTh (PU3HUECKHUE U XUMUYECKUE CBOMCTBA BOJIbI, €€ POJIb KaK
pPacTBOPUTEII B IPUPOJHBIX IIPOLECCaX.

CocTaBisTh ypaBHEHUS XUMUYECKUX PEAKIIMIA C y4aCTUEM BObI.
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OKCHuI1amMu METaJIJIOB n
HEMETAJLIOB).

CocraB ocHoBanuii. Ilonsatue 00
AHAUKATOPaXx.

Bopna xak pactBoputens. PacTBopsl.
PacTBOpUMOCTH BEILIECTB B BOJIE.
HaCBIH_[eHHbIG U HCHACBIIICHHBIC
PacTBOPBL. MaccoBas JIOJIst
BELIECTBA B pacCTBOPE.

Pone pactBopoB B Ipupoge U B
PKU3HU 4esoBeka. KpyroBopoT Bojibl

B pUpo/Ie. 3arpsizHeHue
npupoiHbix  Boia.  OxpaHa U
OYMCTKa NPUPOAHBIX BOI.
JleMoOHCTpauuu

DIIEKTPOIN3 BOJABL, CUHTE3 BOJbI;
B3aUMO/ICIICTBUE BOZBI c
metaamu (Na, Ca) (BO3MOXKHO
UCIOJIb30BaHUE

BUJICOMATEPHAIIOB).

PacTBOpeHue BelecTs ¢ pasuuHON
PacTBOPUMOCTBHIO.

HccnenoBanue pacTBOPOB KUCIIOT U
HIEJI0YEHN ¢ TOMOIIBI0 MHINKATOPOB.
JlabopaTopHbIe U NPaKTHYECKHE

padoThI

[ [paxmuueckas paboma:

Ne 5. IIpurortoBiieHHE PACTBOPOB C
ONPENCIEHHON  MAacCOBOM  J0JIEM
PAcTBOPEHHOTO BEIIECTBA.
Bovluucnenusn

— C HCTOJb30BAaHUEM  TIOHATHUSA
«MaccoBas  JIONsl  BelIecTBa B

OOBACHATH CYHIHOCTh 3KOJOTMYECKHX MpOOJIeM, CBS3aHHBIX C 3arps3HEHHEM
MPUPOAHBIX BOJ, CIIOCOOBI OUHUCTKH BOJBI OT NMPUMECEH, MEPhI [0 OXpaHE BOJ OT
3arps3HEHUs.

[InanupoBaTh M OCYIIECTBIATH Ha MPAKTUKE XUMHUYECKHE JKCIEPUMEHTHI,
MIPOBOAUTH HAOIIOACHNUS, I€TaTh BBIBOJBI IO PE3YJIbTaTaM dKCIEPUMEHTA.
CrnenoBatp mpaBwiaM 0e30mMacHON pabOTHl B J1a0OpPaTOpUU MPH UCIIOIb30BAHUH
XUMHUYECKOH TOCYIbl U 000PYIOBAHHUS.

[IpoBOAUTH BBIYMCIIEHUS ¢ IPUMEHEHUEM IOHATHS «MaccoBasl /101l BEIIECTBA B

pacTBope».
Hcnonp3oBaTh MpH  BBHIIOJHEHMHM YYeOHBIX 3aJaHUii W B Ipolecce
HCCIIEI0BATEIBCKON JESTENIbHOCTH HAy4YHOIIONYJISIPHYIO JIUTEpaTypy

XMMHMYECKOI'0 COJEPKaHus, CIIPaBOYHbIE MaTepHallbl, pecypcsl HTEpHETA.
BeicTpanBare pa3BEpHYTbIE IMCBMEHHBIE M YCTHBIE OTBETBI C OIOPOM Ha
nHpOpMaLHIO U3 YUeOHHUKA U CHPAaBOYHBIX MaTepHallOB, TPAMOTHO HUCIOJIb30BaTh
M3y4YEHHBIN OHATUIHBIN armapaTr Kypca XUMHH
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pacTBOpe»

Tema 7.
KJIACChI
HEOPraHu4ecKux
coeTuHeHu

(11 )

OcHOBHBIE

Knaccuduxanus HEOPraHU4YEeCKUX
COEIMHEHUH.
Oxcunpl:  cocTaB, KiacCHU(UKaIHs
(ocHOBHBIE,

KHUCJIOTHBIE
, aM(pOTEepHBIE, HECOJICOOpa3yIONIHE),
HOMEHKJaTypa (MeXAyHapoaHasi U
TPUBUAIBbHASA).

[lonmy4yenue U XMMHUYECKHE CBOMCTBA
KHCJIOTHBIX, OCHOBHBIX 7

aM(pOTEPHBIX OKCHUJIOB.
OcHOBaHHUS: COCTaB, KJIacCHU(pUKAIIUA,

HOMEHKJIaTypa (MeXAyHapojaHasi U

TPUBHAIIbHASA), busnueckue u
XMMHYECKHME  CBOMCTBA,  CIIOCOOBI
TIOJTYYCHHSI. Kucnotsr: COCTaB,
KJIaccudukanus, HOMEHKJIaTypa,

Q)HSHHGCKI/IC Hn XUMHNYCCKHEC CBOfICTBa,

CIOCOOBI OTYYEHUSI.
Psit akTUBHOCTH METAJLIOB.

Comu (cpeaHue): HOMEHKIATYpPA,
CIOCOObI HOJTy4EHHUs,
B3aHMOJICHCTBHE coJieit C
MeTaJulaMH, KUCIOTaMH, IIe0YaMu
" COJISIMU.

['eneTnyeckas CBSI3b MEXTy
KJIaccamu HEOPraHUIECKUX
COE/IMHEHU.

JleMoHCTpauuu

O6pa3I_U:I HCOPTaHNUYCCKUX BCIICCTB
Pa3IMYHEBIX KJIACCOB.

B3anMozeiicTBrue pacTBopa CepHOU

KnaccudunupoBars n3yyaeMble BEIIECTBA 10 COCTABY  CBOMCTBAM.

CoctaBisath GOpMyIIbI OKCHUOB, KHCIOT, OCHOBAHUH, COJIEH W HA3bIBaTh HUX IO
MEXIYHAPOAHOW HOMEHKJIATYpE.

IIporuo3upoBaTh CBOMCTBA BELIECTB HAa OCHOBE OOIIMX XMMHUYECKHX CBOMCTB
M3YYEHHBIX KIJIACCOB/TPYIII BEIIECTB, K KOTOPHIM OHU OTHOCSITCAL.

CocTaBnaTh  MOJIEKYJISIPHBIE  YpaBHEHHMS  pEaKLUMH,  WUIIOCTPUPYIOIINUX
XMMHUYECKHE CBOMCTBA M  CHOCOOBI IOJY4YEHHs  BEIIECTB  H3YyYEHHBIX
KJIACCOB/TPYII, & TaK)K€ MOATBEPKIAIONIMX T'€HETHUECKYIO B3aMMOCBS3b MEXKIY
HUMU.

IIpon3BOUTE BBIYMCICHUS 110 YPABHEHUAM XUMHUYECKUX PEAKLIUM.

[InanupoBaTh M OCYHIECTBIATH HAa IIPAKTHUKE XUMHUYECKHE HKCIIEPUMEHTHI,
MIPOBOJIUTH HAOIIOICHHS, I€IaTh BBIBOJKI 110 PE3yJIbTaTaM YKCIIEPUMEHTA.
CnenoBath mpaBuiaM 0€30MacHO paboTHI B 1a0OpPaTOPHM MPH HCIOIb30BAHUU

XUMHUYECKOH MOCYIbl U 000PYAOBAHHUS.
Hcnonp3oBaTh MpH  BBHIIOJHEHWHM YYeOHBIX 3aJaHU W B Ipolecce
HCCIIEI0BATEIbCKON JESATEIIBHOCTH Hay4YHOIIOIYJISIPHYIO JIUTEpPATypy

XUMHUYECKOIO COZIEpKaHNUs, CIIPaBOYHBIE MaTepHuasl, pecypcsl MIHTepHeTa.
BeicTpauBarh pa3BEPHYTHIE INHCbMEHHBIE W YCTHBIE OTBETBI C OIIOPOM Ha
nHpopMalHIo U3 y4eOHUKA U CIPAaBOYHBIX MaTepHalioB, IPAMOTHO UCIIOJIb30BaTh
M3Y4YEHHBIN TIOHATUIHBIN alnapaTr Kypca XUMHU
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kucioThl ¢ okcuaom meau(Il).
Peakuusa HelTpanusauuu.
BeiTecHenue OZHOTO MeTajuia
JPYTUM U3 pacTBOPA COJIH.
JlabopaTopHble 1 IpaKTHYECKHUE

padoThI

Jlabopamophvie Oonblmbl:
BzaumoneiictBue KHUCIIOT C
MeTaJulaMH. Ilonyuenune
HEPACTBOPUMBIX OCHOBAHUH.

B3aumoneiictBue  HEpacTBOPUMBIX
OCHOBAHMH C KHCJIOTAMHU.
Paznoxenne rumpokcuma menu(Il)
IIPU HarpeBaHUU.

[ Ipaxmuyeckas paboma:

Ne 6. Pemenue s3xcneprMeHTalbHbBIX
3agad 1no Teme «OCHOBHBIE KIIACCHI
HEOPraHUYECKUX COCIMHEHUI.
Boiuucnenusn

— 10 YPaBHEHUSAM XHUMHUYECKUX|
peakimi

Pa3nean 3. Ilepuoauyeckuii 3akon u Ilepuoanueckas cucrema xummnuyeckux 3j1emeHToB Jl. U. Menaeneena.
Crpoenne aromoB. XUMHYeCKasl cBsA3b. OKMCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakuuu (15 u)
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Tema 8.
Ilepunoauyeckuii 3aK0H

" Ilepuoguueckas
cUCTeMa XHMHYeCKHX
3JIEMEHTOB . n.
MennaeseeBa.
CTtpoenne aToma

(7 9)

[lepBble MOMBITKH KJIaCCU(DUKANN
XUMHYECKHX dJIeMeHTOB. [loHATHE O

rpynmax  CXOJHBIX  DJIEMEHTOB
(IenoYyHble W LIEJIOYHO3EMEJIbHBIE
METAJJIbl, TaJIOTeHbI, HMHEPTHBIC
rasbl).

DneMeHTBl, KOTOpbhle  00pa3yroT
amQoTepHbIe OKCH/IBI u
TUIPOKCHJIBL. [Tepuonnueckuit

3aKOH H HepI/IOI[I/I‘ICCKaﬂ CHCTEMA

XUMUUYeCKuX ayementoB . .
MenpneneeBa. Ilepuonbl, rpymnmsl,
noarpynmnsl. DOU3UYECKUNA CMBICI
MOPSIIKOBOTO  HOMEpPA  3JIEMEHTA,
HOMEPOB IEpUOa U TPYIIIIHI.
Crpoenue aTOMOB. Cocras
aTOMHBIX aaep. H3otomsl.
DNEKTPOHBI. Crpoenue
AJIEKTPOHHBIX  O0O0JIOYEK aTOMOB
MEPBBIX 20 XUMHUYECKHUX
3JIEMEHTOB ITepuonnueckoit
cucremsl [. 1. Menneneena.
XapakTepucTuka XUMHUYECKOTO

AJIEMEHTA MO €ro TMOJIOKEHHUIO B
Ilepuognueckonr cucreme JI. U
Menneneena.

3HaueHue ITepuonnueckoro
3akoHa U [lepmoandeckor cuCTEMbI
XUMUYECKHX 3JIEMEHTOB JUIs
pa3BuUTUsA HaykH W npaktuku. J[. W.
MenpaeneeB — y4y€HBIM, MEAAror u
TpaKJIaHHH.

JleMoHCTpanun

PackpeIBaTh CMBICII IEPHOINYECKOTO 3aKOHA.

[lonnmars CymiecTBOBaHHE NMEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XMMHMUYECKHUX
3JIEMEHTOB (U3MEHEHHE PAInyCOB aTOMOB U AJIEKTPOOTPULIATEILHOCTH)

U UX COEIMHEHUH OT IOJIOKEHUS B IEPUOJANYECKON CHUCTEME U CTPOEHUS aTOMa.
YcTaHaBIMBATh CBA3b MEKY MTOJIOKEHUEM DIIEMEHTA B IEPUOAUUYECKOM cUCTEME
U CTPOEHUEM €ro aToMa (COCTaB U 3apsi sIpa, 00IIee YNUCIIO MIEKTPOHOB U
pacripeielIeHue UX 10 3IEKTPOHHBIM CIIOSM).

IIporno3upoBaTh XapakTep U3MEHEHHs CBOMCTB 3JIEMEHTOB U UX COCIUHEHUH 110
rpynnam u nepuogam Ilepuonudeckon CUCTEMBI.

XapakTepr30BaTh XUMUUECKHE JIEMEHTHI IIEPBBIX TPEX NEPUOJ0B, KalUs,
KaJIbLIMA 110 UX N0J10keHUIo B [Iepuoaudeckoii cucreme 1. . Menneneesa.
CnenoBatp npaBuiaM 0e30MacHOil paboThl B J1aOOPaTOPUM IPU HCIOIb30BAHUU
XUMUYECKOH MOCYAbl U 000py10BaHUS.

BoicTpanBath pa3BEpHYTHIE NHCHMEHHBIE W YCTHBIE OTBETHl C ONOPOH Ha
nHGbOpMaIHIO U3 YUeOHHMKA U CIIPABOYHBIX MAaTEPHUaIOB, IPaAMOTHO HCIOJIb30BaTh
M3y4YEHHBIN NOHATUIHBIN alllapaT Kypca XUMHUH.

Hcnonp30BaTe NOpU  BBINOJIHEHUM Y4eOHBIX 3aJlaHMi TEKCThl y4eOHUKa,
cnpaBoyHble MaTepuaisl ([lepuoanueckyro cucteMy XUMHUYECKUX 371€MEHTOB /1.
W. MenpaeneeBa, Tabiuily pacTBOPUMOCTH KHCJIOT, OCHOBaHMUN U coJieil B BOJE,
NEKTPOXUMUYECKUH PsIJl HAPSKEHUN METaIIOB).

Hcnonp3oBaTh Tpu  BBIIOJHEHMHM y4eOHBIX 3aJaHUii M B Hpoliecce
HCCIIEIOBATENbCKOM AESITEIbHOCTH HAyYHONOMYISPHYIO JTUTEPATyPyXUMUYECKOTO
COJIepKaHus, CIIPaBOYHbIE MaTepHallbl, pecypcsl HTEpHETa
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Kopotkonepuonnas
JUTMHHOTIEPUOAHAS
[Tepuoanueckoit
XHUMUYCCKHX  DJECMCHTOB
Meunneneesna.

O3HakomiieHHe ¢ oOpa3namu

MCTAJIJIOB 1 HEMCTAJIJIOB.

JlabopaTopHble N MpaKTHYeCKHe

padoTbI
Jlabopamopnbiii onvim:
BzaumonelictBue TUAPOKCH]IA

OUHKa C pacCTBOpaMud KHUCIOT U

(SO ()

u

(bopMeI
CHCTEMBI

I W

Tema 9. Xumuueckas
cBs3b. OKHCIUTEILHO-
BOCCTAaHOBHUTEJIbHbBIE
peakuuu

(8 1)

DIIEeKTPOOTPULIATETLHOCTh
XUMHNYCCKHUX DJICMCHTOB.

ATOMOE PaCKpI)IBaTB CMBICJT U3y4aCMbIX IIOHSITHH.
OHpe,I[eJIHTB BU XHUMHYCSCKON CBS3H B COCAMHCHHMU.

XuMudeckas CBSI3b (nonnas,|OnpenensaTh CTeneHb OKMCICHHA XMMHUYECKOrO 3JIEMEHTa Mo (opmyiie ero
KOBaJICHTHAsI MoJIsipHAst U|COETUHEHUS.

KOBAJICHTHAsI HETIOJISIpHAst ). OmnpenensiTe 37eMeHT (BEIIECTBO) — OKUCIUTEINb U 3JIEMEHT (BELIECTBO) —
Crenenb OKHUCIICHHSI.  [BOCCTAHOBUTEIIb.

OKHCITATETEHOBOCCTAHOBUTEIILH OOBACHATDH CYITHOCTD MPOLIECCOB OKUCIECHUS M BOCCTAHOBIICHUSI.

pie peakiuu (OBP). [Ipoueccer CocTaBnsATh SJEKTPOHHBINA OaaHC ¢ YI4ETOM YKCIia OTAAHHBIX U MPUHSTHIX
OKHUCIICHHSI ¥ BOCCTaHOBJIEHHUS.  [DJIEKTPOHOB.

OkuCIUTENN U BOCCTAHOBUTEIH. CocTaBnaTh ypaBHEHHE OKUCIUTETFHOBOCCTAHOBUTEIHFHOM PEAKIIUU.
JeMmoHcTpanun OKACITUTEITHEHO- Vcnonb30BaTh MpW  BBIMOJHEHWH YYE€OHBIX 3aJlaHUi  TEKCTHl yueOHHKa,
BOCCTAaHOBUTEJIbHbBIE PEAKIIHH: CIPaBOYHBIE MaTepHaIbl (IEPUOAMUECKYI0 CHCTEMY XUMHUYECKHX 3JIeMEHTOB Jl.

TOpeHHe,

Pa3JI0KCHUA, COCAUHCHU A

peakuuu|ll. MenneneeBa, TabauIly paCTBOPUMOCTH KHCIIOT, OCHOBaHMN M coJieil B BOJE,
PIEKTPOXUMUYECKUHN PsiJT HATIPSIKEHUI METAJLIOB)
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9 KVIACC

(2 u B HEenemto, Beero 68 4, n3 HUX 4 4 — pe3epBHOE BPEMs])

TeMbl,
packpbIBaloIue
AAHHBINA pa3ae

NMPOrpamMmbi,
H KOJIHYECTBO YacCoB,
OTBOJMMOE Ha UX

OcHOBHOe coiep:KaHue

OcHOBHbIE BU/IBI 1€ITEJIbHOCTH 00y4al0UIUXCS

(64)

aTOMOB. 3aKOHOMEPHOCTH B
N3MEHEHHN CBOMCTB XHMHYECKHX

9JIEMEHTOB TIEPBBIX TPEX MEPHOJIOB,
Kajaus, KaJdblUsg U UX COCIII/IHCHI/Iﬁ B

COOTBETCTBUH c ITOJIOKCHHUEM
3JIEMEHTOB B MIEPUOIUYECKOU
CHCTEME U CTPOCHHUEM UX aTOMOB.
Knaccudukanms wuw  HOMEHKIATypa
HEOPraHWYECKUX BEIIECTB
(MexnyHapoaHass W TpUBHAIbHASA).
XHMMHYECKHE  CBOMCTBA  BEIIECTB,
OTHOCSIIIUXCA K PA3JIMYHbIM KJaccam
HEOPraHWYECKUX COEAMHEHUH, HX

TE€HETUYECKasl CBA3b HEOPTaHUIECKUX
BEIIICCTB.
Ctpoenue
XUMHYECKOMH

BE€HICCTBA:
CBsA3HU

BHUIEI

u THIIBI

u3ydyeHue
Pa3nen 1. BemecTBo 1 xummnueckue peakiuu (30 1)

IMoBTOpenue nllepuoanueckuii 3aKOH.XapaKTepr30BaTh XMMUYECKUE 3JIEMEHTHI MEPBHIX TPEX IEPHONOB, KAl |

yriayosenue 3nannii [leprnoanaeckas cucTeMalKaJIbIIMs 110 X moJjioxenuto B [lepuonnueckoii cucreme /1. 1. Menneneesa.

OCHOBHBIX Pa3/1e10B XUMHUECKUX 3JIEMEHTOB KnaccugummpoBars 1 Ha3pIBaTh HEOPTaHMUECKUE BEIIECTBA U3YUYEHHBIX KITACCOB.

Kypca 8 ki1acca J. W. Menneneea. Crpoenue |OnucbiBaTh 00LIME XMMHUYECKME CBOMCTBAa BEUIECTB pa3IMYHBIX KJIACCOB,

IIOATBEPKIAaTh CBOWCTBA NPUMEPAaMU MOJIEKYJISIPHBIX YPaBHEHUN XMMHMUYECKHUX
pEeaKIHii.

Onpenensaty BHJ XHMHUYECKOM CBA3M M TUN KPUCTALIMYECKOW PEILETKU
BEIIIECTBA.

IIporHo3upoBaTh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOCHUS.
BeicTpanBarhk pa3BEpHYTbIE NHCBMEHHBIE W YCTHBIE OTBETHI C ONOPOM Ha
nH(pOpMalKIO U3 Y4eOHUKA U CIIPaBOYHBIX MaTEpHUajIOB, FPAMOTHO UCIOIb30BAThH
W3Y4YEHHBIN MOHATUNMHBIN anmapar Kypca XuMuu.

Hcnonp30BaTh TpH  BBINOJHEHMM  Y4eOHBIX 3aJaHMd M B Ipolecce
UCCIIEJ0BATENbCKON JEATeNIbHOCTH HAy4YHOIOMYJISIPHYIO JIUTEpaTypy
XMMHUYECKOTO COAECpKaHMs, CIPaBOYHbIE MaTEpHaIIbl, pecypchl IHTEpHETA
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KPUCTAJTIMYECKUX PELIETOK.
3aBUCUMOCTh CBOMCTB BEIIECTB OT
UX CTPOCHHUSI.

JleMoHCTpauuu

1. Monenn KPUCTAJUTMYECKUX
PEMIETOK HEOPTAaHMYECKUX BEIICCTB.
2. Kopotkonepronnas u
JUTHHHOTICPUOHAS (hopmbI
ITepuoanueckoit CHUCTEMBI
XUMUUeCKuX ajemeHtoB . .
Meunneneena

Tema 1. OcHoBHBIE
3aKOHOMEPHOCTH
XHMHUYECKHX peakumii

(8 1)

Knaccudukanus XUMHUYECKIX
peaxuil Mo pa3aruyHbIM MpPU3HAKAM
(10 ymMCIly U COCTaBy y4acCTBYIOILUX
B PEAKIUU BEIIECTB, M0 TEINIOBOMY
s dekTy, 0o U3MEHEHUIO CTeleHEeH
OKHCIICHHS XUMHYECKHX
AJIIEMEHTOB, IO OOPAaTUMOCTH, IO
YYaCTHUIO KaTajau3aTopa).

OK30 u SH/IOTEPMUYECKUE
peakiu, TEPMOXMMHUYECKHUE
ypaBHeHus. [loHsATHE O CKOpOCTH
XAMHUYECKON peakuuu. Ilonarue o
TOMOTEHHBIX U  TE€TEePOTEHHBIX
peakuusx. [Tonstue 00 oOpaTuMbIX
U HEOOpaTUMBIX  XUMHUYECKUX
peakuusax. [IoHsATHE 0 XUMUYECKOM
paBHOBecuH. DaKTOPHI, BIHSIONINE
Ha CKOPOCTb XMMHUYECKOH peakuuu
" MOJIOKEHHE XUMHAYECKOTO
PaBHOBECHSL.
OKHUCITUTETEHOBOCCTAHOBUTEIIBHBIC
peakimu (3JIEKTPOHHBINA OaTaHC

PackpsiBaTh CMBICT M3y4aeMbIX NOHSATHN W IPUMEHATH 3TU IIOHATUS IIPU
ONMCAaHUU CBOMCTB BELIECTB U UX MPEBPALCHUN.

KnaccupuuupoBars XUMUYECKHE PEAKIIMU 10 PA3IMUHBIM IIPU3HAKAM.
VYcraHaBnuBaTh 3aBUCUMOCTb CKOPOCTH XMMUYECKON PEAKIIUH OT Pa3IMUHbIX
(hakTopoB.

IIporno3upoBaTb BO3MOYKHOCTM IPOTEKaHUS XUMHYECKHX
Pa3JINYHBIX YCIOBHUSAX.

Ornpenenars OKUCTUTENb U BoccTanoBUuTens B OBP.
CocTaBisTh NEKTPOHHBIN OalaHC peakLuy.

[Ipon3BOANTE BHIYMCIEHUS 10 XUMUYECKHM YPAaBHEHUSIM.
BeicTpanBarh pa3BEpHYTbIE IIUCBMEHHBIE M YCTHBIE OTBETBI C OIIOPOM HAa
nH(popMalnio U3 ydeOHUKA U CIIPaBOYHBIX MaTE€pHUaIOB, TPAMOTHO HCIIOJIb30BaTh
M3Y4YEHHBIN TIOHATUMHBIN alllapaT Kypca XUMHUH.

Hcnonp30BaTh mNpu  BHINOJHEHUM  yYeOHBIX 3aJaHUN U rporecce
HCCIIEA0BATEIbCKOU JEeATEIbHOCTH Hay4HOIIONYJISIPHYIO JUTEpPATypy
XUMHUYECKOTO COICPKaHNUs, CIIPaBOYHBIE MaTepuabl, pecypcel MIHTepHEeTa

MIpEBpAIICHU N

B
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OKHCIUTEILHOBOCCTAHOBUTEILHOM

peaxiun).

JdeMoHCcTpauuu

1. 3aBUCUMOCTh CKOpOCTH
XUMHUYECKON PEaKIMK OT Pa3IMYHBIX
(hakTopoB.

2. Bo3sgelictBue karamudzaropa Ha
CKOPOCTh XUMHYECKOU PEaKIIHH.

3. Ilpumepsl HeoOpaTUMBIX U
00paTUMBbIX peakLuil.

4. CwmemnieHue paBHOBECHS
XUMHYECKON PEaKLIHUH.

Botuucnenusn

— KOJIMYECTBA BEIIECTBa, 00bEMaA U
MacCChl pE€areHTOB WM IMPOLYKTOB IO
YpaBHEHUSAM XUMUYECKHUX PEaKIUn

Tema 2,
DJIEKTPOJIUTHYECKAS
IMCcCOmUAIUA.
XHUMHYeCKHe peakiuu B
pacTBOpax

(16 1)

Teopus IEKTPOJINTUYECKOU
QUCCOLMALUU.  DJEKTPOJIUTBl U
HEDJICKTPOJIATHL. Kartunonsl,

aHUOHBLI. MeXaHHM3M JHUCCOILHMAINU
BEIIECTB C Pa3UYHBIMH BHJIAMU
XHUMUAYCCKOU CBSI3M. CreneHb
nucconmanuy. CUJIbHBIE U CIa0bIe
AJIEKTPOJIUTHI.

Peakinn HOHHOTO oOMeHa,
yCIIOBHSI UX MpoTekaHus. MoHHbIE
YpaBHEHUS PEaKIIU.
XHUMHUEeCKHE  CBOMCTBa
OCHOBaHMI H  coleH CBETE
npecTaBIeHUN 00
PIIEKTPOJIUTUYECKON  JMCCOIHAIIHH.
Cpemna  pactBopa. Ilonarue o
TUIPOIIN3E COJIEH.

KHUCJIOT,
B

PackppiBaTh  CMBICI  HM3y4acMbIX  ITOHSTHIA,
DIEKTPOJIUTUYECKON JUCCOLMALINH.

OOBACHATH NPUYMHBI 3JIEKTPOIPOBOAHOCTH BOJAHBIX PACTBOPOB.

CocTaBndTh ypaBHEHHUS AMCCOLMAILMM KHUCIIOT, LIEJ0Yed M COJIel, MOJIHbIE U
COKpalIEHHbIE HOHHBIE YPABHEHMSI XUMUYECKUX PEAKIMIl HOHHOTO 0OMEHa.
[InanupoBaTh M OCYIIECTBIIATH HAa MPAKTUKE XHMHWYECKHE OKCIIEPUMEHTHI,
[IPOBOJUTH HAOIIOICHNUS, 1€TIaTh BBIBOBI IO PE3YJIbTaTaM dKCIEPUMEHTA.
CrnenoBate mpaBwiiaM Oe30macHON paboThl B JIAOOPATOPUU MPU HMCIIOJIB30BAaHUU
XUMHUYECKOH MOCYAbl U 000py10BaHUS.

[Ipon3BOANTE BEIUHUCICHUS 10 XMMUYECKUM YPABHEHUSM.

BeicTpanBarth pa3BEpHYThIE IHCBMEHHBIE W YCTHBIE OTBETBI C OIOPOHM Ha
nH(pOpMaILMIO U3 YUeOHHKA U CIIPAaBOYHBIX MaTEpPHAJIOB, TPAMOTHO HCIIOJIb30BaTh
VM3y4YEHHBIN OHATUIHBIN alrapaT Kypca XUMHH.

Wcnonb30BaTh TpH  BBINOJHEHUM  Y4E€OHBIX  33JaHUA U nporecce
HCCIIEA0BATENBbCKON JEATEIbHOCTH Hay4HOIIOYJIIPHYIO IuTEpaTypy
XUMHUYECKOIO COACPKAHUs, CIIpaBOYHbIE MaTepuabl, pecypcel MIHTepHeTa

a  TaKXKe CMBICJI TCOPUHN

B
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KauecTBeHHble peakiuu Ha
KAaTHOHBI M aHHOHBI.
JleMoHCcTpauMu

DneKTpuuecKas MIPOBOIMMOCTD
PacTBOPOB  BEIIECTB; JBUKEHUE
HOHOB B JICKTPHUECKOM IT0JIE.
OnbIThI, WUTIOCTPUPYIOLIUE
MPU3HAKK TPOTEKAHHMS  PEaKIHH
noHHOro oOmena. OINBITEI 10
OTIPENICTICHUIO CPEeIbl B pacTBOpax
conelt (ximopuaa Hatpusi, kKapboHaTa
HATpPHs, XJIOPU/IA ITUHKA).
JlaboparopHble H MpaKTHYeCKHe

padoThbI

Jlabopamopmwiii onvim:
PeakimmmmonaHoro obMeHa B
pacTBOpax AJIEKTPOJIUTOB:

cynbpara wmemu(ll) wu ménoum,
KapOoHaTa HaTpUs W  COJITHOM
KHUCJIOTBI, PEAKLIHS HEUTpATU3alUH
MEXIy TUAPOKCHIOM Kalus U
COJITHOM KUCJIOTOM.

[ Ipakmuueckas paboma:

No 1. Pemenne
AKCIIEPUMEHTANIBHBIX ~ 3aJad 10
TEME.

Boiuucnenusn

— 110 YPAaBHEHUSIM XUMUYECKHUX
peakLmit

Pa3nes 2. Hemerannbl u ux coequHeHus (34 u)
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Tema 3.
XapaKTepHCTHKA
XUMHYECKHX ?JIEMEHTOB

VIIA-rpynnbl. ['ajorensl
(6 1)

Oouas

Oomas XapaKTEePUCTHKA
raJOreHOB. OcobenHoctn
CTPOCHHUS aTOMOB 3TUX

9JIEMEHTOB, XapaKTEpHbIE JUIsl HUX
crenieHu okucieHus. CtpoeHue u
dbusnyeckue CBOMCTBA MPOCTHIX
BELIECTB raJIOr€HOB.
XUMHUECKUE CBOMCTBa Ha
npuMepe XxJiopa (B3auMOJEHCTBUE
C  MeTaJulaMH, HeMeTaJlJlaMH,
IeJI0YaMU ). X10pOBOIOPOI.
ConsiHasg KHCIIOTa, XUMHUYECKHE
CBOIICTBa, IIOJIy4EHUE,
MIPUMEHEHHE. KayecTBennnie
peakLyy Ha rajloreHUINOHBbI.
[leiicTBre xJ0pa U XJIOPOBOAOPOAA
Ha OpraHu3M YeJIoBeKa.
Baxueimne  xyopuasl M HX
HaXO0X/IEHUE B IIPUPO/IE.
J/leMoOHCTpauuu
Buneomarepuainsr:
U UX COCIUHEHUS.
OO0pa31bl XJIOPUIOB.
JlaGopaTopHbie
NpaKTH4ecKue padoTbl
Jlabopamopnbiii onvim:
PacnioznaBanue

XJIOPUVOHOB.

[ [paxmuueckas paboma:

No 2. TlomydeHue COJITHOM KHUCITIOTHI,
W3y4YeHue e€ CBOMCTB.

Botuucnenusn

raJJOrc¢HbI

H

— 10 YpaBHCHUAM XHMHUYCCKHUX

OOBsACHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUHM CBOWMCTB HEMETAJUIOB U HX
COEJMHEHUH B Ipejenax MajlbIX IEpUOI0B U MIaBHbIX noarpymnn Ilepuoguueckoit
CUCTEMBI XUMHUUYECKUX JIEMEHTOB C YUYETOM CTPOEHUS UX aTOMOB.
XapakTepu3oBaTh (PU3NYECKHME M XUMHMUYECKHE CBOHCTBA IPOCTBHIX BEILECTB
rajJloreHoB (Ha IPUMEpEe XJIOpa) U CJIOKHBIX BEILECTB (XJIOPOBOAOPOAA, XIOPHIA
HaTpus), CIOCOOB! UX NOJIYYEHUs, IPUMEHEHUE U 3HAUEHUE B NIPUPOJE U KU3HU
4eJI0BEKa.

OnpenensTb raloreHuMOHbI B PaCTBOPE.

[InanupoBaTh M OCYLIECTBIATh HAa NPAKTUKE XHUMHUYECKHE HSKCIIEPHUMEHTHI,
IPOBOJIUTH HAOJIOEHNUS, JIe/aTh BBIBO/BI 110 pe3yJbTaTaM 3KCIIEPUMEHTA.
CnenoBarp npaBwiaM Oe3o0macHOi pa®oThl B JIAOOPAaTOPUM IPU HUCHOJIb30BAHUU
XMUMUYECKOH MOCYAbl 1 000py10BaHHUS.

BeicTpanBare pa3BEpHYTblE NHUCBMEHHbIE M YCTHBIE OTBETHI C OINOpPOM Ha
nH(pOopMaLKIO U3 YyueOHUKA U CIPABOYHBIX MAaTEPUAJIOB, TPAMOTHO HCIIOJIb30BATh
U3y4EHHBIN MOHATUHHBIN anmapar Kypca XUuMHH.

Hcnonp3oBaTh Mpu  BHIIOJHEHUM  YU4EOHBIX 3aJaHuUd U rporecce
UCCIIe10BaTEIbCKON JeSTeNbHOCTH Hay4YHOIOIYJISIPHYIO JIUTEpaTypy
XUMHUYECKOI'0 COJIEpKaHusl, CIIPaBOYHbIE MaTepHalibl, pecypchl IHTEepHEeTa

B
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peakuuid, eclin OJIUH u3
peareHToB J1aH B U30BITKE;
00BEMOB Ta30B IO YpPaBHEHMI]
peaKInu Ha OCHOBE 3aKOH4

00BEMHBIX OTHOILIEHHH Ta30B

Tema 4.
XapaKTepUCTHKA
XMMHYECKHX 3JIeMEHTOB
VIA-rpynnel. Cepa u eé
coeqnHeHu (8 1)

Oo0nras

OO01ast XapakTepUCTUKA 3JIEMEHTOB
VIArpymisl. Ocobennoctu
CTPOEHHUSI aTOMOB 3THX 3JIEMEHTOB,
XapaKTepHble [UIi HUX CTENECHU
OKUCJICHHUS. Crpoenue u
¢usnueckue  CBOMCTBA  HPOCTHIX
BELIECTB — KUCJIOPOJIa U CEPBI.
ANnoTpoIHbIe MO (pUKALIH
KHCIIOPOJla U cepbl. XHUMHUYECKUE
cBoiictea  cepel.  CepoBoaopoj,
CTPOEHHE, busnueckue u
XUMUYeCKHe cBoWcTBa.  OKCHABI
cepbl KaK IpeCTaBUTENN
KUCIOTHBIX  okcuaoB.  CepHas
KHCIIO0Ta, (PU3UYECKHe

1 XUMHYECKHE CBOMCTBA (00II1e KaK
OpeACTaBUTENs Kjacca KHCIOT U
cnenugpuyeckue), IpuMeHeHue.
XUMHUECKUE pEeakluu, JIeKalle B
OCHOBE TMPOMBILUIEHHOTO crocoda
HOJTyYeHHsT  CEpHOM  KHUCIIOTHI
AnmapaTsl M TPOTEKAONINe B HUX
HPOLIECCHI (Ha npu mepe
MIPOU3BOJICTBA CEPHOM  KUCJIOTHI).
Comm CEepHOI KHUCJIOTHI,
Ka4yeCTBEHHAs peakiys Hacyabdar-
HOH.

Haxosxnenne cepbl U €€ coeTMHEeHH

OOBsCHATh 0O0IIME 3aKOHOMEPHOCTH B W3MEHEHHUU CBOMCTB 3JIeMEHTOB VIA-
TPYIIIBI U UX COCTMHEHUM C Y4ETOM CTPOCHUS UX aTOMOB.

Xapakrepu3oBaTh (U3NYECKHE U XMMMUYECKHE CBOWCTBA IPOCTOrO  BELIECTBA
ceppl U €€ coeauHEHUU (CepoBOOpPOAA, OKCHIIOB CEpbl, CEPHOM KHUCIOTHI,
Cynb(aToB), CrOCOOBl WX MOJYYCHHUs, NMPUMEHEHHE W 3HAYCHHE B NPUPOJAE H
YKU3HU 4€JI0BEKA.

OmnpenensaTe HAIMYKE CYIb()AaTHOHOB B PaCTBOPE.

OOBACHATH CYIIHOCTh 3KOJIOTMYECKMX MpoOJeM, CBA3aHHBIX C IepepaboTKoOil
COCIMHEHUH CEpBI.

[InanupoBaTh M OCYIIECTBIATh Ha INPAKTHUKE XWUMUYECKHUE OSKCIIEPUMEHTHI,
IIPOBOJIUTH HAOJIOACHUS, JeTIaTh BBIBOBI 110 PE3yJIbTaTaM 3KCIIEPUMEHTA.
CrnenoBath npaBuiaM 0e30macHOil paOOThl B J1aOOpaTOPUM IPU HUCIIOJIB30BAaHUU
XUMHUYECKOH MOCYAbl U 000PYAOBaHUS.

[Ipon3BOANTE BHIYMCIEHUS 110 XUMUYECKUM YPAaBHEHUSIM.

Hcnonp30BaTe MpH  BBINOJIHEHMHM Yy4eOHBIX 3aJaHUMl  TEKCTbl y4eOHUKa,
cnpaBouHble MaTepuaisl ([lepuoanueckyro cucteMy XMMHUYECKHX 3J1eMEHTOB /I
W. MenpneneeBa, TabiuIly pacTBOPUMOCTH KHCJIOT, OCHOBaHUH U cojel B BOJE,
ANEKTPOXUMUYECKUH PsiJT HAIIPSHKEHUH METaJIOB).

Hcnonp30oBaTe Npu  BBINOJIHEHMHM  y4yeOHBIX 3aaHuil M B Ipolecce
HCCIIEI0BATENLCKOM JeSITEbHOCTH Hay4YHOIIOIYJIIPHYIO JUTEpATypy
XUMHUYECKOTO COJEPKaHUs, CIIPaBOYHBIE MaTepHallbl, pecypchl MIHTepHETa
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B HIPUPOJE. XUMHYECKOE
3arpsi3HEHUE OKPYXKAIOIIEeH Cpebl
COCIMHEHUSMHU Cepbl (KHCIOTHBIC
IO, 3arps3HEHHE BO3JyXa U
BOJIOEMOB), CrIocoObI ero
MPEJOTBPALLCHHUS.

JdeMoHcTpauuu

Komnekuuu  (BuaeoMaTepuaibl):
cepa u e€ COeIMHEHHUS.
OO0yrnuBanue caxapa noja
JIEHCTBHEM KOHLICHTPUPOBAHHOU
CEPHOU KUCIOTHI.

JlabopaTopHble U MpaKTHYeCKHe

padoThbI
Jlabopamophbie ONbIMbl:
Ob6napyxeHue CyJb()aTHOHOB.

B3auMopeiictBue  pa30aBiieHHOM
CEpPHOM KUCJIOTBI C IMHKOM.

Boruucnenusn
— 10  YPaBHEHUSAM  XHMHYECKUX|
peakuuii;
— MacCOBOM JIOJIM BBIXOJIa TPOIYKTa
peakiuu

Tema 5. Oo0masn
XapaKTepUCTHKA
XHMHYECKHX 3JICMEHTOB
VA-rpynnsl. A3or,
(hochop U HX
coequHenus (10 u)

OO0m1ast XapaKTepUCTHKa 3JI€MEHTOB
VArpynisl. OcobenHnoctu
CTPOEHHUSI aTOMOB 3THUX 3JEMEHTOB,
XApaKTCPHBIC OJId HHUX CTCIICHU
OKHCIIEHHUSL.

A30T, pacmpocTpaHEHHUE B TPHUPO/IE,
¢du3nueckre 1 XuMHUYECKUe CBONCTBA)
Kpyrosopor a3ora B npupo/e.
AmMmuak, ero (usuyeckue H

XUMHUYCCKUC CBOﬁCTBa, IMOJIY4YCHHUEC

OOBsCHATH OOIIME 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOMCTB 3J€MEHTOB VA-
TPYIIIBI U UX COEAMHEHUH ¢ Y4ETOM CTPOEHUS UX AaTOMOB.

XapakTepu3oBaTh (pU3MUecKre U XMMUYECKHE CBOMCTBA MPOCTHIX BEILECTB a30Ta
u dochopa U UX COCAMHEHHH (aMMMaKa, COJEH aMMOHMs, a30THOM KHCJIOTHI,
HUTpaToB, okcuaa Gocdopa(V) u pochopnoit kuciotsl, hocdaron), crrocodb! UX
MOJTyYCHHUSI, IPUMEHEHUE U 3HaYCHUE B TIPHPOJIE

1 JKU3HU YeJIOBEKa.

OmnpenensaTb HOHBI aMMOHUS U (Ooc(haTHOHBI B pacTBOpE.

OOBSACHATH CYIIHOCTh JKOJOTHUECKHX TMPOOJIEM, CBS3aHHBIX C HAXOXKICHUEM
COeTMHEHMH a30Ta u Gocdopa B OKpyKaroIIen cpee.
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" IPUMCHCHHUC. Comnn aMMOHUA, UX

busnueckue
u XUMHUYECKHE CBOMCTBA,
MIPUMEHEHHE. KauecTBeHHas

peaxIusi Ha HOHbI aMMOHHSI.
A3OTHAas KUCIOTa, €€ (PU3NIECKHe

U XHMHYECKHE CBOMcTBa (0OmIue
KaK TpeACTaBUTENs Kiacca KHCIOT
u crienududeckue). Mcmnoap3oBanue
HUTPATOB W COJICH aMMOHHS B

Ka4yecTBe MUHEPAIbHBIX
yIIOOpCHHUIA.

XuMuueckoe 3arpsi3HEHUE
OKpY>KaroIlIe Cpellbl COCTMHEHUSIMU
azoTa (KuCIOTHBIE TIOKITH,
3arps3HEHUE BO3[yXa, IIOYBBl U
BOJIOEMOB).

®docodop, AJIJIOTPOIHbIE
Mo (pHUKAITIT docdopa,
dusznueckue u XUMHUYCCKHE
CBOMCTBA.

Oxkcua docdopa(V) u dochopnas
KHCJIOTA, buznueckue u

XWMHYECKHE CBOMCTBA, MOJIYYEHHUE.
KavectBennas peaxiust Hadocdar-
WOHBI.

Hcnonp3oBaHue docpaToB B
Ka4eCTBE MUHEPAIbHBIX YI0OpEHUI.
3arpsi3HeHUE NMPHUPOJHBIX BOAOEMOB
dbocharamu.

JleMoHCTpauuu
Komnexunn: dochop u  ux
COCIMHEHMUSL. BzanMmoneiictBue

[InanupoBaTh M OCYLIECTBISITH HA IPAKTUKE XUMHYECKHE SKCIIEPUMEHTHI,
MIPOBOJIUTH HAOIIOCHUS, I€1aTh BBIBOKI 110 PE3yJIbTaTaM YKCIIEPUMEHTA.
CrnenoBatp mpaBuiiaM 0€3011aCHOM pabOTHI B J1a0OpaTOpUU MPH HCIIOJIB30BAaHUU
XUMHAYECKOH MOCYABI 1 000pyI0OBaHUS.

[Ipon3BOANTE BHIYMCIEHUS 110 XUMUYECKUM YPABHEHUSIM.

Hcnonb3oBaTh mnpu  BBIMOJHEHUH Y4E€OHBIX 3aJaHUi  TEKCThl y4eOHHKa,
CIPaBOYHbIE MaTepHalibl (IEPUOAMUYECKYI0 CUCTEMY XHMUYECKUX J1eMeHTOB /l.
N. MenneneeBa, Tabauily pacTBOPUMOCTH KHCJIOT, OCHOBAaHHUW M COJIEH B BOJE,
NMEKTPOXUMUYECKUH PsIJl HAPSKEHUM METAIIIOB).

Hcnonb3oBaTh mpu  BBIOJHEHWH YY4eOHBIX 3aJaHUd U B Ipolecce
HCCIIeIOBATENbCKOM JeSTEIbHOCTH HAYYHOIIOMYJISIPHYIO JUTEpaTypy
XUMHUYECKOI0 COJIepKaHusl, CIIpaBOYHbIE MaTepHalibl, pecypcsl HTEpHETa
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KOHLIEHTPUPOBAHHOU a30THOU
KHCJIOTBI C MEJIBIO.

JlabopaTopHble U NpaKkTHYeCKHe
padoThI

Jlabopamophvie onvimbi:

1. BizaumozeiictBue coJiei
aMMOHHSI € HIENOYBIO.
2. OsHakomiieHME C oOOpasuamu

a30THBIX U (POCcHOpHBIX yIOOpEHUH.
IIpaxmuuyeckas paboma:
No 3. Tlomydenue
M3YYEHHUE €r0 CBOUCTB.
Buviuucnenusn

— I10 YpaBHEHUSIM XUMUYECKUX
peakiui

aMMHakKa,

Tema 6.
XapaKTepHCTHKA
XMMHYECKHMX 3JIeMEHTOB
IVA-rpynnsl.

Yriaepoa v KpeMHUi U
HX COeIMHEeHUs

(10 u)

Oomas

Yraepon, aJUIOTPOITHbIE
Mo u(UKaIK, pacIpoCTpaHEeHUE B
pupose, ¢busnveckue u
XUMHUYECKHE CBOMCTBA.

AncopOrust. Kpyrosopot
yriaepoja B PUPOJIE.

Oxkcuppl yriaepona, ux pusnyueckue
U XMUMHYECKHE CBOMCTBAa, WX
NeiicTBHE Ha JKMBBIE OpPraHU3MBI,
MIOJTyYEHHE

U T[pUMEHEHHE. OKOJOTUYECKUE
npoOJeMbl, CBSI3aHHBIE C OKCHIOM
yriepona(I1V); TUIOTe3a
r7100a7bHOTO MOTEIUIEHUs KIMMATa,;
MapHUKOBBIN 2P QEKT.

YronpHas KuciaoTa U €€ COJIM, UX
¢buznueckue u XUMHYECKHE

CBOIICTBA, MIOJIyYECHHE )51

OOBbsCHATH 00IIME 3aKOHOMEPHOCTU B M3MEHEHUU CBOMCTB 3i1eMeHTOB I[VA-
IPyNIbl ¥ UX COETUHEHUH ¢ y4ETOM CTPOEHUS UX aTOMOB.

XapaxkTepu3oBaTh GU3NUECKHE

U XMMHYECKHE CBOMCTBA IIPOCTBIX BEIIECTB YIJIIEpPOAAa MU KPEMHUS U HX
COEIUHEHUI (OKCHJIOB YIJEpo/a, YIrOJIbHOM KHCIOTHI, KapOOHATOB, OKCHJIA
KPEeMHHMS, KPEMHHUEBOM KHCIOTBI, CHJIMKATOB), CIOCOOBI MX MOJIYy4eHUs,
MIPUMEHEHHE U 3HaYEHHE B IIPUPOJIE U )KU3HH UEIOBEKa.

Onpenensitb KapOOHAT U CUIIMKAT HOHBI B paCTBOPE.

OOBSACHATH CYLIHOCTb AKOJIOTMUYECKUX MPOOJIEM, CBA3AHHBIX C HaXO0XKJIEHUEM
YIJIEKUCIIOT0 T'a3a B OKpY’Karollel cpese.

WnmoctpupoBaTh  B3aMMOCBSI3b  HEOPraHMYECKMX COEAUHEHUH yriepoaa |
OpPraHMYECKUX BEIIECTB.

[InanupoBaTh M OCYLIECTBIATh Ha MPAKTUKE XUMHUYECKHE SKCIEPUMEHTHI,
MIPOBOANTH HAOINIO/IEHUs, J1eJaTh BHIBOJBI M0 Pe3ybTaTaM SKCIIEPUMEHTA.
CnenoBath npaBuiaM 0e30macHOi paboThl B 1a0OpaTOPUU MPU UCTIOIb30BaHUU
XUMHAYECKOH MOCYAbl K 000pyI0BaHUS.

Hcnonp30BaTe MpH  BBINOJIHEHMHM Y4YeOHBIX 3aJaHUM  TEKCThl  y4yeOHHKa,
cripaBoyHble MaTtepuaisbl (IlepHognyeckyto cUCTEMY XMMHUYECKHX 3JIEeMEeHTOB /JI.
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MIPUMEHEHHE. KauecTtBennas
peaknus Ha KapOOHATHOHBI.
Hcnonb3oBanue KkapOOHAaTOB B

ObITY, MEIUITIHE,
MPOMBIILJIEHHOCTH, CeJILCKOM
XO3SIMCTBE.

[lepBoHavyanbHbIE  TOHATHS 00

OpraHMYECKHUX BELIeCTBaX Kak o
COC/IMHEHUSX yriepoja:
OCOOEHHOCTH COCTaBa U CTPOEHUS.
[TonsiTe 0 OMONOTMYECKU BaXKHBIX
BEIICCTBAX: KUpax, Oelkax,
YIJIeBOAAX. MarepuansHoe
€MHCTBO OpPTaHHYECKUX u
HEOPraHUYECKUX COCAMHEHUH.
Kpemuuii, ero ¢usuueckue u
XUMHYECKHE CBOMCTBA, MOJTyUYCHHE
U TIPUMCHEHUE B JJICKTPOHUKE.
CoeanHEeHUS KPEeMHHUS B MPHUPOJIE.
OO6mue npeacTaBieHUs: 00 OKCUIE
kpemuusi(IV) uw  kpemHueBoi
KHCJIOTE. CUJINKATEHI, nx
UCIIONIb30BaHuE B OBITY, MEAUIIMHE,
MPOMBIIUIEHHOCTH.  BaxknHeinmue
CTpOUTENbHEIC MaTepHabl:
KepaMHKa, CTEKJIO, IIEeMEHT, OeTOH,
KeIe300€TOH. [TpoGnemsl
6e301acHoro UCIOJIb30BAHUS
CTPOUTENBHBIX  MaTepHalioB B
MMOBCETHEBHOW KU3HU.
JleMoOHCTpau U

Mopnenn KpuCTaNInYeCKUX PEeIETOK
ajmMasa, rpadura, MOJICKYJTBI

W. MenpaeneeBa, TabnuIly pacTBOPUMOCTH KHUCIIOT, OCHOBAaHHM M COJIel B BOJE,
NMEKTPOXUMUYECKUH PsIJT HAPSKEHUN METAJIIOB).

Hcnonp3oBaTh mpu  BBIIOJIHEHWHM Y4eOHBIX 3aJaHUd M B Ipoliecce
HCCIIEI0BATEIbCKON JESATEIIBHOCTH Hay4YHOIIOIYJISIPHYIO JUTEpATypy
XUMHUYECKOIO COICPKAHNUs, CIIpaBOYHbIE MaTepuabl, pecypcsl MIHTepHeTa
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bymnepena.

AncopOmnusi paCTBOPEHHBIX BEIICCTB
AKTUBUPOBAHHBIM yIIéM.
IIpotuBoras. Buneomarepuanst:
CUJIMKAaTHAsI IPOMBIILIEHHOCTb.
Mognen MoJIeKyl OpraHHYeCKHX
BEIIIECCTB.

JlaGopaTopHble M NPAKTHYECKHE

padoThbI

labopamopubiii onvim:
KauecTBeHHast peakius Ha
KapOOHATHOH.

[ [pakmuueckue pabomuwi.

No 4. TlonydyeHue yriekucioro rasa
KauecTtBeHHast peakuus Ha kapOOHaT
VIOH.

NeS. Pemienne skCriepuMeHTaIBHBIX
3aznad no teme «Hemeramiasoy».
Boviuucnenusn

— 110 YpaBHEHHUSM XHMHUYECKUX
peakiuii, eciau OJAMH U3 PEarcHTOB
aH B BHJIE BOJIHOTO pacTBOpa C
U3BECTHOM MacCOBOU J0JIEHN
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10 KJTACC

(2 u B HEHENIO, BCero 68 4, U3 HUX 2 4 — PE3EPBHOE BPEMs)

TeMbl,
packpbIBaloIue
AAHHBINA pa3ae

NMPOrpamMmbi,
H KOJIHYECTBO YacCoB,
OTBOJMMOE Ha UX
H3y4YeHHe

OcHOBHOe coiep:KaHue

OcHOBHbIE BU/IBI 1€ITEJIbHOCTH 00y4al0UIUXCS

Pa3zgen 1. MeTaibl M UX €O

equneHus (50 q)

Tema 1. O0mme cBoiicTBa
METAJIIOB
(10 v)

Oomas XapaKTepPUCTHKA
XUMHYECKUX SIICMEHTOB —
METAUIOB HAa  OCHOBaHMHM WX
nonoxenuss B Ilepuoauyeckoit

CUCTEME XMMHUYECKHUX JIEMEHTOB
J. N. MenneneeBa W CTPOCHUS
atoMoB.  CTpoeHue  MeETaJljIOB.
Merammueckas CBSI3b u
MeTaJlJIMuecKass  KpHUCTaJuIMuecKas
pemeTKa. DNEKTPOXUMHUECKU
pan HaIpsSHKEHU N METaJLIOB.
duznueckue U XUMHYECKHE
CBOICTBa METAJUIOB. OO6mue
CHOCOOBI MOJTYYEHUSI METAJIIOB.

IlonsiTHE O KOpPpPO3UM METAIOB U
OCHOBHBIE ~CIOCOOBI  3alIUTHl  OT
koppo3uu. CraBel (CTajb, YYTyH,

PackppiBaTh CMBICI HM3y4aeMbIX IOHATHH M NPUMEHATH OTU IOHATUA IIPU
OIMCAaHUU CBOMCTB BEILECTB U UX IIPEBPALLECHUAMN.

OOBsICHTH 0011I1E 3aKOHOMEPHOCTH B U3BMEHEHUHU CBOWCTB JIEMEHTOBMETAIITIOBU
UX COEMHEHUN C Y4ETOM CTPOCHHMSI UX aTOMOB.

XapakTepu30BaTh CTPOCHHE METAIOB, OOmIMEe (DU3MYECKHE U XUMHYCCKHE
CBOICTBAa METAJIOB.

XapakTepu30BaTh 00IIME CIIOCOOBI TOJIYyYEHUS METAILIOB.

CrnenoBath npaBuiaM 6e30macHoil paboThl B 1a0OpaTOPUU MPH UCHOIb30BAHUU
XMUMUYECKOH MOCYABI K 000py10BaHHUS.

ITpon3BOIUTE BEIYUCICHHS 110 XUMUYECKUM YPaBHEHUSM.

Hcnonb30BaTh NpU  BHIMOJIHEHUM Y4eOHBIX 3aJaHUl TEKCTbl y4deOHMKa,
cinpaBouyHble MaTepuaisl ([leprpoauueckyro cucTeMy XMMHUECKUX AJIEMEHTOB /l.
W. MenneneeBa, TabiuIly pacTBOPUMOCTH KHUCIIOT, OCHOBaHMI M cojlel B BOJE,
AIIEKTPOXUMHUYECKUH Pl HAPSKEHUN METaIIIOB).

Hcnonp30BaTh TpHU  BBHINOJIHEHMHM  y4eOHBIX  3aJaHUd U nporecce
HCCJIEI0BATEIbCKOM NeSITEIbHOCTH Hay4YHOTIOMYJISPHYIO JIUTEepaTypy
XUMHUYECKOTO COAEpKaHUs, CIIPAaBOYHbIE MaTepHalibl, pecypcsl IHTepHEeTa

B

JIOPaIFOMUHUH, OpoH3a), nux
IIPUMEHEHHE B OBITY 51
IPOMBIIIIEHHOCTH.

JleMoHCTpanun
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O3zHakoMiIeHHE c oOpa3mamu
METAJIJIOB u CIUIABOB, 1754
¢u3nueckumu cBoiictBamMu. Moenu
KPUCTAUNINYECKUX pEIETOK
METaJIJIOB.

Buneomarepuanst: Koppo3us
METAJUIOB.

JlaGopaTopHble U NMPaAKTHYECKHE
padoTbI

Jlabopamophvie Onbimol:
O3HakomiieHHMe ¢ oOpasuamu
CILJIaBOB METAJLIOB.

3aBUCUMOCTD CKOpOCTH

peaKIMu MeTajljia ¢ KUCIOTON

OT MPUPOJIBI METAILIA.

Boiuucnenusn

M0 YpPaBHEHUSM XHUMHYECKUX
pEeaKIMii, eClIi OJIMH M3 PEarcHTOB
COJICPKUT IPUMECH

Tema 2. Baxueiinmue
MEeTaJLIbI " 170.¢
coeINHEeHUA

(40 1)

[Hlemounbie meTambl. [lonoxkenue B
ITepunoanyeckoit CUCTEME
XUMHUYEeCKUX diemeHToB J[. U
MeHpaeneeBa, CTPOEHHE aTOMOB.
Haxoxnenue B npupoje.
duznyeckue U XUMUYECKHE
CBOMCTBa (Ha TIpUMeEpe HATPUS U
kanus). OKcuabl U THUAPOKCHUIBI
Hatpuss U kKainus. Ilpumenenwue
IIEIOYHBIX METAJUIOB W HX
COEJIMHECHUU.
[IlenoyHO3EeMENBbHBIE  METAJUIBI
MarHuii M KaJIbIIMM, CTPOCHUE

aTOMOB. Ilomoxxenue B

OOBscHATH 00IIME 3aKOHOMEPHOCTH B U3MEHEHHH CBOWMCTB 3JIEMEHTOBMETAIIIIOBB
rpymnmnax ¥ UX COeTUHEHUH C y4€TOM CTPOEHUS X aTOMOB.

XapakTepu3oBaTh (U3UUECKHE M XUMHUYECKHE CBOHCTBA IMPOCTHIX BEHIECTB
META/UIOB U HMX COEIUHEHUN (OKCHIOB, TUIPOKCHIOB, COJICH), CIOCOOBI HMX
MOJTy4eHHUs], IPUMEHEHUE U 3HAU€HHUE B IIPUPOJIE U )KU3HU YEJIOBEKA.
Pacrio3HaBaTh ¢ MOMOIIIBIO0 KAY€CTBEHHBIX PEAKIIMK MOHBI METAJUIOB (MarHus,
QIFOMUHUS, IIUHKA, JKeJie3a, MeJ).

[lmannpoBaTh W OCYIIECTBISATH HAa TIPAKTHKE XHMHUYECKHE OSKCIEPHMEHTEHI,
MIPOBOJIUTH HAOJIOACHUS, JeTIaTh BBIBOBI 110 PE3yJIbTaTaM 3KCIIEPUMEHTA.
CnenoBath mpaBmwiiaM 0e30macHO paboThl B J1abOpaTOPUU IPU UCIOJIB30BAHUN
XUMHUYECKOH MOCYAbl U 000PYA0BaHHUS.

[Ipon3BOANUTH BEIYMCIICHUS [0 XUMUYECKUM YPAaBHEHHUSIM.

BricTpanBaTh pa3BEpHYTHIE MHCHMEHHBIE M YCTHBIE OTBETHI C OMOPOH Ha
nH(pOpMaINIO U3 YUeOHUKA U CIIPAaBOYHBIX MAaTEPHAIIOB, IPAMOTHO MCHOJIb30BaTh
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[Iepunonuueckoin cucremMe
XUMHU4YecKkux ajaemeHnTtoB J[. .
Menneneena.

Haxo>xnenue B MPUPOJIE.
dusnyeckue U  XUMHUYECKUE
CBOMCTBA. Baxxueiinme

COCIMHCHUS KaJbIusl (OKCHI,
rugpokcusi, conaun). KéEctkocthb
BOJIbI M CLIOCOOBI €€ yCTpaHCHUS.
AJFOMUHUH. ITonoxenue B
[lepuonnueckoit CUCTEME
XxuMudeckux a3jgemeHtoB JI[. U.
MeHeneeBa, CTPOCHHUE aToMa.
Haxoxnenue B OpUPOIE.
duznyeckue U XUMHYECKHUE
CBOICTBA. AwmdoTepHbie
CBOMCTBA OKCHUJA U TUAPOKCHU]IA.
Keneso. Ilonoxxenue B
[Iepunonuueckoin cucremMe
XUMHUYECKHUX SJIEMEHTOB

/. . Menneneesa, CTPOECHHUE
aroma. HaxoxnaeHnue B npupone.
duznueckue u XUMHUYECKHUE
cBoictBa.  OKcuAbl, THIPOKCHUbI
u comu xenesza(ll)

n xenesa(Ill).

JleMoncTpanuu

B3aumoneiicTue HaTpus c
BOJIoOM. OKpaliMBaHWE IUIaMEHU
MOHAMU HATPHUS U KaJIUs.

OxkpalimBanue IUIaMEHHU
HOHAMU KalbIIUs.
B3aumonencTeue OKcHIa

M3Y4YEHHBIN MOHATUNHBIN alllapar Kypca XUMHH.

lcrionp30BaTh NpU  BHINOJHEHWM  Y4eOHbIX 3aJaHMd M B Ipolecce
MCCIIEI0BATENILCKOU JEeATEIbHOCTH HAay4YHOIIOIYJIAPHYIO JIUTEpaTypy
XUMHYECKOIO COAEP KaHMsI, CIIPaBOYHbIE MaTepHallbl, pecypcsl MHTEpHETa
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KaJIbIHS C BOIOM.
Buneomarepuansl: ropeHue
JKeJle3a B KMCJIOPOJE U XJIOpE.
JlabopaTopHble W NpaKTHYeCKHe
padoThI Jlabopamopnuvie
onvimuwl: O3HakoMJieHHuE C
oOpasuamMu aJlOMUHUSL U €ro
CILJIaBOB.

AmMdoTepHbIe CBOMCTBaA
TUAPOKCHUIA AJIFOMUHUS.
KauecTBeHHBIE peaKLIMU HAUOHBI
JKesesa.

[ Ipakmuueckue pabomoi:

Ne 6. JKéctkocTh BOIBI H
METOABI €€ YCTpaHCHUS.

Ne 7. Pemenue
DKCIIEPUMEHTAJIBHBIX 3aJad 10
Teme «MeTtasuibD.
Botuucnernusn

— 1o YpPaBHEHUSAM
XUMHWYECKUX PEaKLMM, €CIH
OAWUH U3 pEareHTOB JaH B
U30BITKE  WJIM  COJEPKUT
OPUMECH;

MacCOBOM JTOTH BBIXO/14
MPOJIyKTa PEeaKIIur

Pa3nen 4. Xumus u oxkpy:xamomas cpeaa (6 1)
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Tema 3. BemecrBa wu |HoBbhie MaTepuanbl U TEXHOJOTHN [ XapaKTepU30BaTh POJb XUMHH B pa3 JHMYHBIX cdepax esSTEIbHOCTH IIOJIEH,
MaTepuajJbl B KU3HM |BemiectBa 1 Marepuanbl  BOCHOBHBIE BeEleCTBA M Marepualbl, NPUMEHSIEMbIE B MU3HU COBPEMEHHOI'O
YeJ10BeKa IIOBCE/IHEBHOM JKM3HU YEJIOBEKA[UEJIOBEKA.
(69) XHUMHS U 300POBBE. OOBsCHATH yCIOBHsS 0€30MacHOTO HCIOJIB30BaHUS BEHIECTB M XHMHUYECKHUX
be3onacHoe uncnoab3oBaHUE peakuuii B ObITY.
BEILIECTB U XUMHYECKHX AHanmu3upoBaTh M KPUTHYECKHM OLEHHBATh WHPOPMALMIO O  BIUSHUH
peakiuii B ObITY. MIPOMBIIIJICHHOCTH, CEIbCKOTO XO3SHCTBA, TPAaHCIOpPTa M Jp. HA COCTOSIHHE
IIpuponubie WCTOYHUKH |OKPYKAIOLICH CpEebl.
YIJII€BOJOPO/IOB (yronb, |YMeTh OKa3pIBaTh NEPBYIO MOMOILB IIPY XUMUYECKHUX 0’KOTaX U OTPABICHUSIX.
OPUPOAHBIA ras, HedTh), [[IpuHuUMaTh yyactue B 00CYXAECHHH MTPOOIEM XUMHYECKON M SKOJIOTUIECKON
MPOIYKThI UX IIEPEePaOOTKH, UX [HANPABICHHOCTH, BbICKAa3bIBaThb COOCTBEHHYK MO3ULHUIO [0 IpoliieMe WU
poJIb IpeaaaraTb BO3MOKHBIE ITYTH €€ PeleHUs
B OBITY ¥ IPOMBIIIJIEHHOCTH.
OCHOBBI AKOJIOTUYECKOU
I'PaMOTHOCTH. XHUMHUYECKOE
3arpsi3HEHUE OKpYy»XKaro  Ieu
cpenbl (mpenenbHO
JomycTuMast KOHIICHTPALUS
Bemects — ITJIK).
Ponp xumMuu B pelIeHUU
SDKOJIOTMYECKHUX MPOoOJIeM
O0600menne
NMPOHJIEHHOI0 Kypca
(10 gacoB)

IIpu paspaboTke pabodeil mporpaMmMbl B TEMAaTUYECKOM IUIAHUPOBAHUU JOJDKHBI OBITh YYTCHBI BO3MOXKHOCTH
MCIIOJIB30BAHUS DJIEKTPOHHBIX (IHU(PPOBBIX) 00pa30BATEIBHBIX PECYPCOB, SIBISIONIUXCS y4eOHOMETOMNUYECKUMH MaTepHalaMu
(MyITBTUMEIUNHBIE IPOTPAMMBI, JIEKTPOHHBIC YUEOHUKH U 33JJaYHUKH, dJIEKTPOHHBIE OMOINOTEKH, BUPTYyaIbHBIEC JTabOpaTopuu,
UTPOBBIE TIPOTPAMMBI, KOJUIEKIIUU IU(GPOBBIX 00pa30BATEIBbHBIX PECYpPCOB), MCHOJIb3YEMbIMU ISl OOyYEeHHsS] W BOCIIMTAHUS
obOyuaroruxcst ¢ HOJIA, mpencTaBieHHBIMU B 3JIEKTPOHHOM (TG POBOM) BHUJIC M PEATU3YIONUMHU TUAKTHUYECKIE BOZMOKHOCTH
UKT, coneprkanre KOTOPBIX COOTBETCTBYET 3aKOHOIATEILCTBY 00 00pa3oBaHUH.
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IHoaxoab! K OEHUBAHMIO IVIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHS

[Ipy olLlEHMBaHMM TUJIAHUPYEMBIX  PE3yJIbTATOB OOYy4YEHHS  XHUMHUU
oOyuatomuxcst ¢ HOJIA HeoOXomauMo y4YdTHIBaTH TaKue WHIAHBHAYaJIbHbIC
OCOOCHHOCTH HX pa3BUTHsI, KAaK: YPOBEHb pPa3BUTUS MOTOPUKH PYK, YPOBEHb
BJIAJICHUSI YCTHOM 3KCIIPECCUBHOW PEUYBIO, YPOBEHb PaOOTOCIIOCOOHOCTH Ha YpOKe
(MCTOIIAEMOCTh LEHTPaJIbHOW HEpPBHOM cuctemsl). Mcxoass u3 3toro, yuuTenb
UCIIOJB3YET JJI y4YallluXCsl WMHAMBUAyaJIbHbIE (DOPMBI KOHTPOJS PE3YJbTAaTOB
oOyueHuss xumuu. llpu CcHWXKEHHOW pabOTOCIOCOOHOCTH, BBIPAXKEHHBIX
HapyLIEHUSAX MOTOPUKHM PYK BO3MOXXHO YBEJIMYEHUE BPEMEHM JJIS BBIIOJHEHUS
KOHTPOJIBHBIX M CaMOCTOSITENIbHBIX paboT. KOHTposbHBIE, CaMOCTOSITENbHBIE H
npakTHueckue paboThl TpU  HEOOXOJUMOCTH  MOTYT  MpenjaratbCsi C
HCIIOJIb30BAaHUEM JJIEKTPOHHBIX CHCTEM TECTHUPOBAHUSA, WHOTO MPOrPAMMHOIO
oOecnieueHus, 0O0ECMEUUBAIOIIETO TMEPCOHU(PUIIMPOBAHHBIA  y4eT  Y4YEOHBIX
JOCTH)KEHUI oOydaromuxcsi. TeKylmuid KOHTpOJIb B (pOpME YCTHOTO OIpoca MpH
HU3KOM KaueCTBE YCTHOM 3KCIPECCHBHOM peur OO0y4aroluxcs HEO0XOIuMO
3aMEHATh MUCbMEHHBIMU (POPMAMHU.

ChneunajibHble YCJI0BHS pPeaju3aliu JUCHHIITHHBI

1. Heob6xoaumo mpeaycMOTpeTh HaJMYMe MEPCOHANbHBIX KOMIIBIOTEPOB,
TEXHUYECKUX TMPUCTIOCOOJICHUN (CrienuaibHas KiIaBUaTypa, pPa3jM4HOrO BHJA
KOHTAKTOpbl, 3aMEHSAIOIINE  MBbIlIb, JIKOHCTUKH, TPEKOOJbl, CEHCOpPHBIC
IUTAHILIETHI ).

2. JToyKHBI OBITh CO3/1aHbI YCIOBUA JUIsl (PYHKIMOHUPOBAHUS COBPEMEHHOM
MH(POPMAIIMOHHO-00Pa30BaTENFHOM CPEABI IO XUMHUH, BKIIOYAIOIIEH AIEKTPOHHBIE
WH(POPMALIMOHHBIE  PECypChl,  JJIEKTPOHHBIE  OOpa30BaTENbHBIE  PECYPCHI,
COBOKYITHOCTh ~ WMH(OPMALMOHHBIX  TEXHOJOTHH,  TEIEeKOMMYHUKAIIMOHHBIX
TEXHOJIOTHH, COOTBETCTBYIOIIUX TEXHUUYECKUX CPEACTB U TEXHOJIOTUH (B TOM
yucie dien-TpeHaxepoB, UHCTpyMeHToB Wiki, uU(pPOBBIX BUIEO MaTEPHAIOB U
Ip.), OOecCleunBaIOIUX JOCTHIKEHHE KaxabiM oOydaromumces ¢ HOJIA
MaKCHUMaJIbHO BO3MOKHBIX JJI HErO pe3yJIbTaToB O0yUEHHUS.
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