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OenepanbHas  pabodass mporpaMma MO  y4eOHOMY MpeaMery  «XUMHs»
(yriyOsieHHbIN YpoBeHb) (TpenMeTHas o6yacth «EcTecTBeHHO-HAyYHBIE MPEAMETHI»)
(anmee COOTBETCTBEHHO — MpOrpaMMa IO XUMHH, XUMUS) BKIIIOYAET MOSICHUTEIbHYIO
3alUCKY, COAEp’KaHWe OOy4YeHHUs, TUIAHUPYEMbIE PEe3yJbTaThbl OCBOCHHUS MPOrpPaMMBbl
0 XMMUH, TEMAaTUYECKOE TJIAHUPOBAHUE.

HOACHUTEJIBHASA 3AIIMCKA

[IporpamMmMa o XUMHHM OCHOBHOT'O 00111ero 00pa3oBanHus (yriyOJIeHHBIH YPOBEHbD)
COCTaBJ€Ha Ha OCHOBE TpeOOBaHMII K pe3yjabTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHUsA, MPEACTABICHHBIX
B ®I'OC 00O, ¢ yuerom denepalibHOM pabodeii mporpaMMbl BOCITUTAHHUS.

IIporpammMa no XxumMuu pazpaboTaHa € LEJNbI0 OKa3aHHUS METOJUYECKOW MOMOIIU
YUUTEIIO B CO3JJaHUH paboydeill IporpaMMbl 10 yUeOHOMY MPEIMETY.

[IporpamMma 1o XMMHHU JAET MPEICTaBICHUE O IIeIIsIX, O0Iel cTpaTerui o0y4deHus,
BOCHHUTAHUS U Pa3BUTUS O0YYaIOLIMXCSl CPEICTBAMU Y4EOHOIrO MpeaMeTa, ONpeaeisieT
o0s13aTesIbHOE TPEIMETHOE COJIEpKAHUE, €ro CTPYKTYpy IO pa3ieliaM U TeMaM,
pacnpeielieHle Mo KiaccaMm, PeKOMEHIYEMYIO IOCIIEeI0BATENbHOCTh U3yYEHUS XUMUU
C YYETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JJOrMKU yueOHOro mpoliecca,
BO3PACTHBIX OCOOEHHOCTEH oOydaromuxcs. B mporpaMMe mo XUMHHM YYMTHIBAIOTCS
BO3MOXKHOCTH Yy4Y€OHOIro TMpeAMeTa B pealu3alud TpeOOBaHMM K IUIAHUPYEMbIM
JUYHOCTHBIM,  METalpeIMETHBIM W  MNpEeIMETHbIM  pe3yibTaraM  OOydeHus
U B (opMHUpPOBaHMHM OCHOBHBIX BHJOB Y4EOHO-TIO3HABATEIHLHON JESTEIbHOCTH
00y4aroIerocsi o OCBOCHUIO Y4eOHOTO COJIePKaHUS

N3ydeHue XuMuUM Ha YpPOBHE OCHOBHOI'O OOIEro 0oOpa3oBaHUs OPUEHTHUPOBAHO
Ha OOMICKYIbTYPHYIO TTOJITOTOBKY, HEOOXOAMMYIO JIJIsl BEIPAOOTKH MUPOBO33PEHUECKHUX
OPHEHTUPOB, PA3BUTHUS MHTEJUIEKTYAIbHBIX CIIOCOOHOCTEN U MHTEPECOB 00 yJaIOLIUXCS,
Ha TIPOJODKEHNE 00yUeHHUs Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHMUs.

3HaHME XUMHH CIY)XHT OCHOBOM myii (OPMHpPOBAHUS MHPOBO33PECHHUS
00yJaromerocsi, €ro MpeacTaBICHU 0 MaTepUaIbHOM E€IUHCTBE MHPA, BAKHYIO POJIb
urpatroT (GopMuUpyeMble XUMHUEH MPEACTABICHUS O MPEBPALCHUSX SHEPTUU U BEIIECTB
B IpUPOAE, O MYTAX PpElIeHUs TII00AIbHBIX MPOOJEM YCTOMYMBOIO pa3BUTHUSA
4eJI0BEUECTBA — ChIPHEBOM, SHEPreTUUECKOM, IIPOI0BOJILCTBEHHOH ITPpobiieM, IpoOIeMbl
HKOJIOTUYECKON O€30MMacCHOCTH, POOIIEM 31paBOOXPAHEHUS.

N3yuenne xumuu:

CIOCOOCTBYET peann3aliiil BO3MOXKHOCTEW JIJIsl caMOpa3BUTHUS W (POpMHUpOBaHUSA
KyJbTYpbl IMYHOCTH 00YYAIOIIUXCsl, X 001el U (PyHKIIMOHATILHON rPpaMOTHOCTH;

BHOCUT BKJaJ B (OpMHUpOBaHHWE MBIIIJICHUSI M TBOPYECKHX CIOCOOHOCTEMH
OoO0yyarouuxcsi,  HaBBIKOB ~ UX  CaMOCTOSITENIbHOM  y4eOHOM  JeATeNbHOCTH,
OKCIIEPUMEHTANIbHBIX U HCCIENOBATENbCKUX  YMEHUHM,  HEOOXOAMMBIX  Kak
B IIOBCETHEBHOM JKM3HU, TaK U B TPOGECCUOHAIBHOM 1eATeIbHOCTH;
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3HaKOMUT CO CHeUU(PUKOW HAYYHOTO MBIIUICHUS, 3aKJIaJbIBACT OCHOBBI
NPEICTABIICHUA O EAMHCTBE MPUPOJbI U YEJIOBEKA, SBISETCS KIIOYEBBIM HTAlloOM
B ()OPMHUPOBAHUH €CTECTBEHHO-HAYYHOM I'PaMOTHOCTH 00 y4aroIINXCs;

CHocoOCTBYET (POPMHUPOBAHUIO [IEHHOCTHOTO OTHOLIEHUSI K €CTECTBEHHO-HAYYHBIM
3HaHUSM, K MPUPOJE, K UEJIOBEKY, BHOCUT CBOM BKJIaJ B 3KOJOTHYECKOE 0Opa3oBaHUE
00 yJaromuxcs.

Jlanubie HampaBieHUs B OOYYEHHHU XUMHUM OOECIEUMBAIOTCS CHEIU(pUKON
CollepKaHUsg TMpEaMeTa, KOTOpPbIA SIBIAETCS TNEJaroruyeckud  aJganTUPOBaHHBIM
OTpPa’KEHHEM OIPEIEIIEHHOI O ATana pa3BUTUS XUMUU.

VYrnyOlieHHBI Kype XUMHUU OCHOBHOTO 00Iero oOpa3oBaHUS OPUEHTHUPOBAH
Ha OCBOCHHE OOYYArOIIMMHCS CHCTEMbl NEPBOHAUYAIbHBIX MOHSITHA XUMHH, OCHOB
HEOPraHWYeCKOW XUMHUHU, OCHOBOIOJAraloUIMX TMPEACTAaBICHUNA OOIed XUMHH
U OTJICJIbHBIX 3HAYMMBIX MMOHSATUNA OPraHUYECKON XUMHUH.

CtpykTypa coJepkaHus TpOrpaMMbl MO XUMHUU CPOpPMUpPOBaHa Ha OCHOBE
CUCTEMHOT0 Mojxoja K ee uzydenuto. CopepxaHue CKIaJAbIBa€TCsS U3 CUCTEMbI TOHSATUN
O XMMHUYECKOM HJIEMEHTE M BEIIECTBE M CHCTEMbl MOHSATUN O XUMHYECKOU pEaKIIMH.
O0e 3TH crucTeMbl OPraHU30BAHBI 110 MPUHIUIY MOCIEA0BATEILHOIO Pa3BUTHS 3HAHUIM
Ha OCHOBE TEOPETUYECKUX IIPEICTABICHUNA PA3HOTO YPOBHS:

ATOMHO-MOJIEKYJIIPHOM TEOPHH KaK OCHOBBI BCETO €CTECTBO3HAHNS;

[lepnoguueckoro 3akona /[.J1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XMMUH;

YYEHHUS O CTPOEHUHU aTOMa U XUMUYECKOM CBA3H;

Ipe/ICTaBICHUN 00 3JIEKTPOTUTUYECKOM TUCCOLUALIMM BEIIECTB B paCTBOPAX;

0 XUMUYECKON KMHETHKE U TEPMOJUHAMUKE.

B ocHOBY TeopeTH4ecKUX 3HAHHUM MOJ0XKEHbl SMIIUPUYECKU MOTYYEHHBIE (PaKTHI.
TeopeTnueckue 3HaHUS PA3BUBAIOTCS MOCIEAOBATENBHO OT OJTHOTO YPOBHS K APYromMy
1 00€CreynBalOT 00y4YaroUUMCs BO3MOXHOCTh OOBSICHATD U MTPOTrHO3UPOBATH CBOMCTBA,
CTPOEHHE U 00JACTH MPAKTHUYECKOTO MPUMEHEHUS N3y4aeMbIX BEIIECTB.

OcBoeHue copepaHus MPOrpaMMbl MO XUMHHM TPOUCXOAUT C HCIHOJIb30BaHHUEM
3HaHUW U3 paHee W3YYCHHBIX YUYEOHBIX IMPEIMETOB: OKPYKAIOMIMKA MHp, OHONOTHA,
dbusnka, MaTemMaTuka, reorpadus, TEXHOJIOTHS, UCTOPHSI.

[Iporpamma ocHOBHOTO 00IIero 00pa3oBaHMs MO XUMHUH (YTITyOJEHHBI YPOBEHBD )
OPUEHTUPOBAHA Ha COXpaHEHUE (PYHIAMEHTAJIbHOIO XapakTepa oOpa30oBaHUs,
cneupuKy yueOHOro npeamMeTa u o0ecneyeHre yCuenHoro 00y4eHus Ha ClIeyIoneM
ypoBHE oOpa3zoBaHus. B mporpamme mno XMMHH ~pealu3yeTcs  pa3BHBAIOLIAs
U TpaKTUYECKas HaAMpaBJICHHOCTh OOydeHHs] XuMuH, duddepeHuumanus oOydeHwus,
BKJIIOYAIOIIAsi ~ NPOQUIbHYIO  TMOATOTOBKY  OOyYarolMXCsl M MOCJEAYIollee
camMooInpeiesieHue B BbIOOpE HanpaBieHUs: 00ydeHHs B TPO(UIBHBIX KJIAcCaXx.

VYrnyOieHHOE ~ M3ydeHHME  XMMHUM  CIOCOOCTBYET — pealu3alud  3ajay
npodecCUOHANbHOW OPHEHTALIMM W HAIpaBiI€HO Ha MPEIOCTaBICHUE BO3MOXKHOCTU
KOKIOMY OOydJaromiemMycsi TMpOSIBUTh CBOM HHTEIUIEKTyaJllbHbIE W TBOPYECKHE
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CIIOCOOHOCTH MPHU M3YYEHUU YYEOHOro MpeaMera, HeoOXOIUMbIE HJisi MPOJAOJHKEHUS
o0pa3oBaHus U JaJbHEHIIEH TPYTOBOU JI€ATEIbHOCTH.

[IporpaMma 1Mo  XUMHH (yrmyOJIeHHBIH ~ YPOBEHb) IpeAHa3HAYECHA
JUIsl MCIOJIb30BaHUS B 00pa30BaTEIbHBIX OpPraHU3ALMIX, PEATH3YIOMIMX MPOrpaMMBbl
nuddepeHpoBaHHOrO (YriyoJIeHHOT 0, MPOPUIBLHOT0) U3YUEHHUS OTACIbHBIX YU4EOHBIX
MPEAMETOB HA YPOBHE OCHOBHOTO 00111eT0 00pa30BaHUs.

OOpazoBarenbHble (DYHKIIMM XUMUHW, H3y4aeMOM Ha yYriIyOJIGHHOM YpPOBHE,
peanm3yloTcsi B mporecce (HOpMHPOBAHUS 3HAHWNA OCHOB XHMHYECKOM HAYKH Kak
00JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, OO0JACTH MPAKTHUECKOH JAesITeIbHOCTU
YeJoBeKa U OJHOT'O0 U3 KOMIIOHEHTOB MUPOBOW KYJIbTYpHI. 3a7ada ydeOHOTO mpeaMera
COCTOMT B (DOPMUPOBAHMM CHCTEMbl XUMHUYECKHUX 3HAHUW — BaKHEHIIMX (HaKTOB,
NOHSTUH, 3aKOHOB M  TEOPETUYECKHX TMOJOKEHUU, JOCTYNHBIX 0000IIeHn
MHPOBO33PEHUYECKOr0 XapakTepa, A3blka HayKu, B MPUOOIICHUH K HAyYHBIM METOJaM
MO3HAHUS MPU U3YYEHUU BEIIECTB U XUMUYECKHUX pPeakuid, (GOpPMUPOBAHUHU U PA3BUTUU
MO3HABATENbHBIX YMEHUN M CIIOCOOOB JEATEIBHOCTH W UX MPUMEHEHHH B Yy4eOHO-
MO3HABATENFHOM U Yy4eOHO-MCCIEAOBATENbCKON JEATebHOCTH, OCBOCHHMM ITPAaBUII
0e30macHOro 0OpaIlleHUs C BEIIECTBAMH B TOBCEHEBHOM KU3HU.

Lenn wu3ydeHHs XUMHUHM OTPA)KalOT HAIPABIEHHOCTb OOYYEHHs Ha pa3BUTHE
¥ CaMOpa3BUTHUE JIMYHOCTH, (OPMUPOBAHUE €€ UHTEIUIEKTA U 00IIeH KYIbTYpPHI.

N3yyeHne XuMUU HaMpaBIE€HO Ha JOCTHKEHUE CIEAYIOIINX LIEJICH:

dbopmupoBaHue WHTEJUIEKTYaIbHO pa3BUTOMN JUYHOCTH, rOTOBOM
K CaM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSTEIbHOMY TMPUHATUIO PpPEUICHUH,
CHOCOOHOM aJanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIIOBUSM JKU3HU;

dbopMHUpOBaHUE CUCTEMbl XMMHUYECKUX 3HAHUM KaK KOMIIOHEHTa €CTEeCTBEHHO-
HAay4YHOM KapTHUHBI MUPa, KAaK OCHOBBI ISl TOHUMAHUSI XUMUYECKONW CTOPOHBI SIBJICHUM
OKpY>KaroLIero MUpa, OCBOEHHUE S3bIKa HAYKH;

MPUOOITICHUE o0 ydJaroIuxcs K CaMOCTOATEIILHON MMO3HABATEIILHOMN
U UCCIICZIOBATEIbCKOM NIEATENbHOCTH, K HAyYHbIM METO/aM IO3HaHus, (JOpMUPOBaHUE
MOTHBALIUU U PA3BUTHE CIIOCOOHOCTEN K M3YUEHUIO XUMHUH;

dbopMupoBaHue oO1e QYHKIIMOHAILHON M €CTECTBEHHO-HAyYHON TPaMOTHOCTH,
B TOM YHCJIE YMEHUM OOBSICHATH U OLICHUBATH SIBJICHUSI OKPYXKAIOIIET0 MUPA, UCTIONIb3Ys
3HaHMUSI U ONBIT, MOJYyYEHHBbIC NMPU U3YUYCHUH XUMUHU, NPUMEHATh UX MPU PEIICHUU
po0JieM B MOBCETHEBHOU KU3HU U TPYOBOM JI€ATEIILHOCTH;

pa3BUTHE y 00YJaIOUIUXCS MHTEpeCca K U3YYEHUIO XUMHUH U chepaM AesTEIbHOCTH,
CBSI3aHHBIM C XMMHUEN, MOTUBALIKS K OCO3HAHHOMY BbIOOPY COOTBETCTBYIOLIETO TPO(HIISA
Y HaIlPaBJICHHOCTH JAJIbHEUILEro 00y4eHus;

OCO3HAHUE IECHHOCTH XUMUYECKUX 3HAHUN B )KU3HU YEJIOBEKA, MOBBIILICHUE YPOBHS
DKOJIOTUYECKON KYJIBTYPbl, HENPUATUE JIEUCTBUM, NPUHOCALIMX BPEH OKPYKAIOLIEH
Cpele U 3JI0POBBIO JIIOJICH;

npuoOpeTeHne OOYYAIOIIMMUCS OIbITa CaMOIMO3HAHUS, KIIOUEBBIX HABHIKOB
(KJTFOYEBBIX KOMITETEHIINM ), HEOOXOIUMBIX JIJISI PA3IMYHBIX BUIOB JESTEIHHOCTH.
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B 8 u 9 kmaccax mo BbIOOpY 00pa3oBaTelibHOM OpraHu3aluu Ha yriyOJeHHOe
U3y4eHUE y4yeOHOro mpeamera «XuMus» MOKeT ObITh oTBeAeHo mo 102 yaca (3 vaca
B Heneno) win 136 yacoB (4 yaca B HENEN0), TO €CTh 2 4Yaca B HEJENI0 3a CYET
obs3arenpHON yactu OOIT OOO u 1-2 yaca 3a cuet yactu OOIT OOO, dpopmupyemoii
ydyacTHHKaMu 00pa3zoBareibHbIX OTHoweHud. Bcero 204 (272) waca 3a aBa roja
oOy4eHUs.

Bo3MoxkHa KOppeKTUPOBKa OOLIET0 YKCIIa 4YacoB, PEKOMEHJOBAHHBIX I U3y4EHUS
npeaMeTa, ¢ Y4eTOM HWHAMBHAYaJbHOIO IMOAXO0Ja OOpa30BaTeIbHBIX OpraHU3alHii
K yriyOJICHHOMY U3Y4eHHIO XUMUH, B paMKaxX COOJIOJICHHS TUTHEHNYECKUX HOPMATHBOB
K HeJIeJIbHOM 00pa30BaTelIbHON HArpy3Ke.

6
[okymeHT cosaaH B anekTpoHHon copme. Ne Corn 87 ot 28.04.2026. VicnonHutens: KOHycoBa 3.H. r'.?ﬂEKTPOHHbIﬁ
CtpaHuua 6 us 82. CTpaHuua cosaaHa: 28.04.2026 16:45 =¥ TATAPCTAH



DenepanbHas pabodas mporpamma | Xumust. 8—9 kaaccel (YriayOIeHHbIH YPOBEHb)

COJEPXXAHUE OBYYEHUA

8 KJIACC

IlepBoHauaibHbIE XMMUYECKUE OHATHSA

XuMusi — BakHasi 00JIaCTh €CTECTBO3HAHUS W MPAKTUYECKOW JIEeITeIbHOCTH
yenoeka. [Ipenmer xumuu. Ponp xumuu B xu3HH yenoBeka. KpaTkue cBeneHus
00 WCTOpUM BO3HUKHOBEHUS W Pa3BUTHUS XUMHH. XUMHUS B CHCTeMe Hayk. Temna
u BemiecTBa. PU3NYECKHE U XUMHUYECKUE CBOMCTBA BEIIECTB. ATperaTHble COCTOSIHUS
BelecTB. [loHSAITHE O TEOPETHMYECKHMX M HAMIIUPUYECKUX METOAaX MO3HAHUA
B €CTECTBECHHBIX Haykax. [IpencraBiieHMss O HaydHOM NO3HAaHUM HA SMIUPHUYECKOM
ypOBHE: HaONIO/ICHHE, HW3MEpPEHUEe, HSKCIEPUMEHT, MOJECIUPOBAHUE, BBIYUCIICHUE.
[IpencraBiieHrMs 0 HAYYHOM IO3HAHUM HA TEOPETUYECKOM YpPOBHE: HAay4YHbIE (PaKThI,
npo0JieMa, runoTe3a, TEOpHsi, 3aKOH.

A3pik xumMuu. CTOUHUKA XUMUYECKON HH(POPMAIIIH.

[Tonsitue o meromax paboOThl ¢ XUMHUYECKMMHU BemiecTBamu. OOopynaoBaHue
IIKOJIbHOM XuMu4eckou tabopatopuu. [IpaBuia 6e3onacHoro oOpaiieHus ¢ BEIeCTBaMu
1 1a00paTOpPHBIM 000PYIOBAHUEM.

Yucrtele BemiecTBa U cMecu. lIpupoansie cMecu: BO3AYX, IPUPOAHBINA ra3, HE(Th,
NPUPOJHBIE BOJbLI, TOpPHBIE TOPOALI W MHHepaibl. [loHSATHE O TOMOTEHHBIX
U TeTeporeHHbIX cMecsix. CrocoOwl pazaeneHus: cMeceil. OuncTka BEIIECTB.

BemiectBa 1 xuMuyeckue peakiuu. ATOMbI U MOJIEKYJIbl. XUMUYECKUAE SJIEMEHTHI.
CuUMBOJIBI XMMHWYECKUX JJeMEHTOB. IIpocTeie W cioxkHbIE BemiecTBa. MeTamibl
Y HEMETAJUIbI. BelecTBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHS.

Xumuyeckas (opmyna. BaleHTHOCTH aTOMOB XMMHUYECKUX JJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BerlecTB. OnpesiesieHre BaJCHTHOCTH JIEMEHTOB 1Mo (popmynam
OWHAPHBIX COSMHEHUH U COCTaBJIeHHE (OPMYIT OMHAPHBIX COCTMHEHHH 110 BaJICHTHOCTH
sanemMeHToB. OTHOcUTeNbHAas aToMHas Macca. OTHOCHUTENbHAasi MOJEKYJspHas macca.
MaccoBasg n0yi1 XMMHUYECKOrO 3JEMEHTAa B coeanHeHuu. Haxoknenue mpocrenmen
(dhopMyJIBI BEIIECTBA 1TO0 MACCOBBIM JIOJISIM 3JIEMEHTOB.

KomuecTBo BemecTBa. Mo, Mossipaast Macca. B3anmMocBsA3b KOIMYECTBA, MaCChl
W 4YHClia CTPYKTYPHBIX €IMHHI BeliecTBa. Pacuersl mo QopMyiaM XUMHUYECKHX
coemnHEHUN. MorsipHas Macca cMecu BemecTB. MonbHas 101 XMMAYECKOTO AJIEMEHTA
B coequHeHuu. Haxoxnenue mpocrteifmieit GopMmysbl BEMIECTBA MO MOJBHBIM JIOJISIM
DJIEMEHTOB.

Ou3N4ecKue M XUMHUYECKUE SIBICHUSA. XUMHUYECKass PEaAKUUs U €€ IPU3HAKHU.
VYcnoBus NpOTEKaHUS XUMUYECKUX PEaKUHUil. 3aKOH COXPAaHEHUsS MAacChl BEILECTB.
AToMHO-MoONeKysipHass Teopus. JKus3Hp u  gesrenbHocTh M.B. JlomoHOCOBa.
XuMuyecknue ypaBHEHUs. THUIbI XMUMUYECKUX PEAKUUN (COCTUHEHUS, Pa3JIOKEHHUS,
3aMelneHus, ooMeHa). PacdueTsl Mo XUMUYECKUM YPaBHEHUSIM.
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IDKcnepumMeHmanbHoe u3yueHue 8eujecms U A61eHUlL:

3HaKOMCTBO C XMMHUYECKOM TMOCYJ0i, C mpaBuiaMu pabOThl B JIabopaTopuu
U npueMaMu oOpamieHus ¢ J1adoparopHbIM 0oOOpyaoBaHuEM. M3yueHuwe W omnucaHue
(U3HYECKUX CBOMCTB 00pa3L0B HEOPraHUYECKUX BEIIECTB — METAJUIOB U HEMETAILIOB.
Ha6monenne ¢usmyeckux (IUIaBJIeHUE BOCKA, TasHUE JibJla, pacTUpaHUE caxapa
B CTYIIKE, KHUTICHUE U KOHJIEHCAIIUSI BOJIbI) U XUMUYECKUX (TOPEHHUE CBEUHU, TPOKATUBAHUE
MEJTHOM TPOBOJIOKH, B3aMMOJICUCTBUE COABI UM MeJia C COJSTHOM KUCJIOTOM) SIBJICHHM.
O3nakomiieHue ¢ oO0pasliamMu BeriecTB KonuuecTBoM 1 monb. Habmronenue u onucanue
MPU3HAKOB MPOTEKAHUSI XMMHUYECKUX PEaKUUil (pa3iokeHue caxapa, B3auMOICHCTBUE
CEpHOI KUCJIOTHI C XJIOPUAOM Oapusi, MoTydeHue U pasioxenue ruapokcuaa meau (1)
IIpU HArpeBaHWM, B3aMMOJCHCTBUE keje3a ¢ pacTBopoM conu meau (II). M3yuenue
CIOCOOOB pa3zelieHns cMeceil (C MOMOIbI0 MarHuTa, (UIbTPOBaHHUE, BbIMApUBAHUE,
TUCTUIUISALNS, XpoMaTorpadusi), IpoBeJeHUE OUUCTKHU MOBapeHHoi conu. Habmoaenue
Y ONMCAHUE OIBITOB, WILTFOCTPUPYIOIINX 3aKOH COXPAHEHUSI MACCBI.

BaskHeiilnne npeacTraBuTe 1M HEOPraHUYECKUX BelleCTB

[IpencraBnenus o razax. Bozayx — cMmech razos. CocraB Bo3ayxa. 3aKOH ABOraapo.
Monspubiii  00beM  ra3zoB. OTHOcHUTENbHAsE IUIOTHOCTH TaszoB. OmpejesneHue
OTHOCHUTEJIbHOM MOJIEKYJSIPHOM MacChl Ta3000pa3HOro BEIIECTBA MO W3BECTHOU
OTHOCHUTEJIbHON MII0THOCTH. OObeMHBIE OTHOIIEHUS Fa30B MPU XUMHUECKUX PEaKIUIX.

Kucnopon — sanemeHnT u npocroe BeniectBo. HaxoxaeHue Kucmoposia B MPUPOJE,
dbu3uYeckre M XUMHUYECKHE CBOMCTBA (peakuuu TOpeHus W okucieHus). IIpoiecco
OKHCIeHHUs B sxuBoi npupoae. Oxcunpl. [Ipumenenne kucinopona. CrnocoObl MOITy4eHUS
KHUCJIOpPOJIa B TaOOpaTopuu U mpoMbliiieHHOCTH. [loHsiTHe 0 katanuzaTope. Kpyropopot
KHciopoaa B mpupoje. O30H — aoTporHas Moaudukams kKuciopoaa. O30HOBBINH CIIOH,
€ro 3Ha4YEeHUE JJIsl )KUBBIX OPraHnu3MOB. Pa3pyilieHue 030HOBOTO CJIOSl.

TemoBoit 3PheKT XUMUYECKON peakiny, TEPMOXUMHUUECKHE YpaBHEHUS, IK30-
U SHJIoTepMuyeckue peakuuu. TormBo. Mcnonb3oBaHue yriisi U METaHa B KauyeCTBE
TOIIMBA. 3arps3HeHue Bo3ayxa. [lonsTue o napHUKoBOM 3¢ deKTe.

Bonopon — snemeHT M mpocroe BemiecTBo. HaxoxzaeHue Bomopoaa B HNPUPOLE,
bu3znyueckue M XUMUYECKHUE CBOMCTBA, MPUMEHEHHE, CIocoObl monydenus. [lonstue
0 KHCJIOTax U coisix. Mcnonb3oBaHre BOLOPOJA B KAUECTBE TOILIMBA.

Boma. ®wusmueckue cBoucTtBa BOabl. Boma kak pactBoputenbs. PacTBOpEL
HachblmieHHbIe 1 HEHACHIIIIEHHbBIE PACTBOPHI. PacTBopuMocCTh BeniecTB B Bojie. DakTopsl,
BIIUSIONIUE HA PACTBOPUMOCTH TBEPJIbIX M ra3000pa3HbIX BenlecTB. CIIOCOOBI BRIpAXKEHUS
KOHIICHTPALIMM PACTBOPOB: MAaccOBasl JOJsI PACTBOPEHHOI'O BEUIECTBA, MOJSIpHAs
KOHIIEHTpalus. Poib pacTBOpOB B IPUPOAE U B AKU3HU YEIOBEKA.

Xumudeckue cBocTBa BoAbl. [loHsaTHe 00 ocHoBaHUX. [loHSATHE 00 MHIUKATOPAX.
KpyroBopor BoAbsl B mNpupoae. 3arps3HEHUE NPUPOAHBIX Boa. OXxpaHa M OYHCTKA
MPUPOHBIX BOJ.

Knaccudukamus Heoprannueckux coeauHeHud. Oxcuabl.  Knaccudukamms
OKCHJIOB: COJie00pa3yrolue (OCHOBHBIE, KUCIOTHBIE, aM(OTEpHBIE) U HECOTIE00Pa3yIOIIHE.
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MexayHapoaHas HOMEHKIATypa OKCHUIOB. TpHUBUAlIbHBIE Ha3BaHUS  OKCHUIOB.
duznyeckue U XxapakTepHble XUMHUYECKUE CBOMCTBA OKCHUJIOB (B3aMOJIEHCTBHE C BOJIOM,
C KUCJIOTaMU U OCHOBaHUSIMU, C IPYIrUMU okcuaamu). [lomydeHne okcuioB.

[Tonatrie 0 THUAPOKCHUIAX — OCHOBAHUSX M KHUCIOPOJCOJEPM AIIUX KHUCIOTaX.
Kucnorsl. Knaccudukanus kucinor. MexayHapogHass HOMEHKIATypa U TpUBUAIbHbBIE
Ha3BaHUS KHUCJIOT. DU3MUECKHME M XUMHYECKUE CBOWMCTBA KHUCIOT (B3aUMOJEHCTBHE
C METa/llaMHM, C OKCHUJAMU METAJJIOB, OCHOBAaHUSMHU M COJSIMHU). Ps akTHBHOCTH
meraiuioB H.H. bekerosa. Ilomyuenune kucior. Kucinorel B mpupoje, MpUMEHEHHE
BAKHEUIIINX KUCIIOT.

OcnoBanusi. Knaccudukarusi OCHOBaHH: MIETI0YN U HEPACTBOPUMBIE OCHOBAHUS.
MexayHapoaHas HOMEHKIATypa OCHOBaHWW. TpuBHalbHBIE Ha3BaHUS OCHOBAHUM.
[llenoun, ux cBoicTBa (B3aMMOJEHUCTBUE C KHUCJIOTHBIMU OKCHJIAMH, KHCIOTAMH
U COMsIMH) U cmocoObl moiydeHus. HepacTBopuMble OCHOBaHMS, UX CBOWMCTBa
(B3aMMOJICCTBUE C KHUCJIOTaMH) M CIOcoObl mostydeHus. AmdorepHoctb. [loHsTHE
00 amdoOTepHBIX THAPOKCHIAX (HA MpUMepe TUIPOKCHIOB IMHKA W AJTFOMUHHUS):
XUMHUUYECKHE CBOMCTBA (B3aMMOICCTBUE C KMCIOTAMH U IIEJI0YaMHU) U MTOTyYEHUE.

Conu (cpenHue, KUCible, OCHOBHBIC, IBOMHBIC). MexXayHapoaHas HOMEHKIAaTypa
conei. TpuBuanbHbie Ha3BaHUs cojiell. DU3MUYECKHME U XaAPAKTEPHbICE XUMHUYECKUE
CBOMCTBA Ha IpUMeEpE CpeHuX colieh. [lonydenue comnen.

I'enernueckas cBsI3b MEXAY KJIACCAMU HEOPTaHUYECKUX COEAUHEHHUM.

IDKchepumenmanbHoe uzyueHue 8eujecme U A6aeHUlL.

KOJIMYECTBEHHOE OIPEAEIICHUE COIEPKAHNS KHCIIOPOIa B BO3AYXE;

noJjlyueHue, coOupaHue, paclio3HaBaHUE U U3YYEHHE CBOWCTB KUCIOPO/a;

HaOJI0/IeHIE B3aUMOJICHCTBUS BEIIECTB C KUCIOPOJOM M YCIOBUN BOSHUKHOBEHUS
Y MIPEKpaIIEHUs] TOPEHHUS;

O3HAKOMJIEHHE ¢ 00pa3liaMu OKCHJIOB U OMMCAaHUE UX CBOWCTB;

nojyuyeHue, cooupanue, pacro3HaBaHUE U U3yUdeHUE CBOWCTB BOAOPOAa (TOPEHHE);

B3anMOjieiicTBUE Boiopoia ¢ okcuaoM meau (I1);

UCCIIEJOBAaHUE  OCOOCHHOCTEW  pPAacCTBOPEHHMS  BEIIECTB  C  Pa3IMYHOU
PacTBOPUMOCTHIO;

IIPUTOTOBJICHUE PACTBOPOB C ONPENEIICHHOW MacCOBOM JO0JIEM PAaCTBOPEHHOIO
BEILIECTBA;

IIPUTOTOBJICHWE PACTBOPOB C  ONPEACICHHOM MOJSPHOW  KOHILICHTPALIMEN
PacTBOPEHHOTI'O BEILIECTBA;

B3aMMO/ICHCTBHE BOJIbI C METANIaMH (HATPUEM U KaJIbIIUEM);

OIPEJIETICHUE PACTBOPOB KUCIIOT U IIEJIOYEH C IIOMOLIBIO HHANKATOPOB;

UcclieIoBaHNE 00Pa3[0B HEOPraHMUECKHUX BEIIECTB Pa3IMYHBIX KJIACCOB;

u3ydeHue B3anmoiercteus okcuaa meau (1) ¢ pactBopom cepHOM KUCTOTHI, KUCIOT
C METaJUIaMM, PEaKLINi HENTpAIIU3allnY;

NOJIyYEHUE HEPACTBOPUMBIX OCHOBAHWW, BBITECHEHHWE OJHOTO METAUIA JIPYTUM
13 pacTBOpa COJIH;
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B3aMMOJICIICTBHE TUIPOKCH/IA INHKA C pACTBOPAMHU KUCJIOT U LIEJIOYEH;
pelieHue  JKCIEPUMEHTAIBHBIX 33a7ad 1o TeMme  «OCHOBHBIE  KJIACChI
HEOPraHWYECKUX COCTUHEHUI.

Ilepuoanuyeckuin 3akon u Ilepuoamyeckas cucremMa XHMHYECKHX JJIEMEHTOB
.. MengeneeBa. CrtpoeHue aromMoB. XHMHYECKasi CBA3b. OQKHCIAUTEIbHO-
BOCCTAHOBUTEJIbHbIE PeAKIIUH

[lepBble MOMNBITKUA KiIacCU(UKALMU XUMUUYECKUX 31eMeHTOB. [loHATHE O rpymmax
(cemeiicTBax) CXOIHBIX JJIEMEHTOB: WIEJIOYHBIX M UIEJIOYHO3EMENIBHBIX METajllax,
rajloreHax, HWHEPTHBIX (OJaropoAHbIX) raszax. OJIEMEHThI, KOTOpbIE O00pa3yroT
am(poTepHbIe OKCUBI U TUAPOKCHUIBI.

Ilepunoanuecknii 3akoH. OtkpeiTne Ilepuoanmueckoro 3akoHa. Ilepumonnueckas
cucteMa  xumudeckux anemenroB .M. Menneneesa.  Koporkonepnoanas
U januHHOomepuoaHas (opmbl Tabmuubl «llepuoanueckas cucteMa XUMHUYECKHX
sanemenToB JI.1. MenneneeBa». [lepuoast u rpymnmsl (A- u b-rpyrisl).

Crpoenne aromoB. CocraB aroMHbIX szaep. M3ortombsl. PagmoakTUBHOCTS.
DAeKTpOHBI. DJEKTPOHHAsT OopOuTaib. DHEPreTUYecKue YpOBHU U TOJYPOBHH aToOMa:
s-, p-, d-opOuTanu. DNeKTpOHHBIE KOH(UTYpallUU U 3IEKTPOHHO-Tpaduueckue GopmyJisl
aToOMOB. PU3MYECKHI CMBICA MOPSAKOBOIO HOMEpa, HOMEpa MEpUoAa W IPYMIIbI
aneMeHTa. CTpOEHHE JJIEKTPOHHBIX 000JOYEK aTOMOB HeEpBbIX 20 XUMUYECKUX
anemeHTOB llepnonnueckoit cucremnl .M. MenneneeBa: pacnpenesneHue 3JIEKTPOHOB
N0 SHEPreTUYECKHM YPOBHSAM, NOAYPOBHSAM U opOutansiM. DU3HUECKUH CMBICT
[lepnonnueckoro 3akoHa.

3aKOHOMEPHOCTH HM3MEHEHHs paguyca aroOMOB XUMHUYECKHX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAIUIMYECKUX CBOMCTB IO Ipynmnam u nepuonam. M3menenue
KHCJIOTHO-OCHOBHBIX CBOMCTB COEIMHEHHH XMMHYECKHUX DJIEMEHTOB B TNEpHOJaxX
U Ipynmnax. XapakTepUCTHKAa XWMHYECKOIO JJIEMEHTAa 10 €ro  IOJIOXKEHUIO
B [Iepnoanueckou cucreme JI.1. Menneneesa.

3nauenue Ilepumonnueckoro 3axkoHa u Ilepuoanyeckod CUCTEMBI XHUMHYECKUX
AJIEMEHTOB JUIsl Pa3BUTHUS HayKd U npakTuku. .. MeHnnenees — yueHbIN U IPaKIaHUH.

DIEeKTPOOTPULIATEIBHOCTE XMUMHUYECKUX J3JIEMEHTOB. XHMHUYECKas CBsI3b. Buubl
XUMHUYECKOM CBA3U: KOBAJCHTHAsS IIOJSIPHASL CBs3b, KOBAJIEHTHAs HEMOJSPHAs CBS3b,
MOHHAs CBA3b. MexaHn3Mbl 00pa30BaHMs KOBAJIEHTHON U MOHHOM CBA3U. DJIEKTPOHHbIE
U CTPYKTYpHbIE (hOpMYyJibl BemlecTB. KaTHOHBI 1 aHUOHBI.

Kpucramnnueckue u amopgHble BemiecTBa. TUIBI KPUCTAUIMYECKUX PELIETOK:
WOHHAs1, aTOMHAasA, MOJIEKYJIIpHAs U UX XapaKTEPUCTHUKHU.

Crenenp okucienusd. OmnpeneneHue CTENEHEH OKUCIEHUS aTOMOB B OMHApHBIX
coennHEeHUAX. OKHMCIUTEIbHO-BOCCTAHOBUTENBHBIE peakuuu. IIpomecchl OKuciaeHus
Y BOCCTAaHOBJIEHUS. OKUCIAUTENN U BOCCTaHOBUTENIN. COCTaBIEHHUE YPAaBHEHUM MTPOCTHIX
OKHCITUTENIbHO-BOCCTAHOBUTENIBHBIX pPEaKUUi M pacCTaHOBKAa B HUX KO3(P(PUIIMEHTOB
METOJIOM 3JIEKTPOHHOI0 OaJsiaHca.
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IJKcnepumenmanvHoe uzyueHue 6ewecme U AGNeHUN.

O3HAKOMJIEHHE ¢ 00pa3liaMy METAJUIOB U HEMETAJLIOB;

MOJEIUPOBAHUE CTPOCHUS MOJIEKYJ TIIpU TIOMOIIM PHUCYHKOB, MOJEJEH,
ANEKTPOHHBIX U CTPYKTYPHBIX (OPMYIT;

IIPOBEICHUE OIBITOB, WJUTFOCTPUPYIOIINX IPUMEPBI OKHCIIUTEIbHO-
BOCCTAaHOBHTEJIbHBIX PEAKIIMI (TOpEHUE, pEaKIUU Pa3ioKEHUs, COeTUHECHMS).

Mesxcnpeomemmnbnie ceasu

Peanmuzanuss MEXINpEAMETHBIX CBS3CH TP HM3YyYCHWH XHMHUU B 8 Kjacce
OCYIIIECTBIIICTCS Yepe3 MCIOJIb30BAHKE KaK OOITUX €CTECTBEHHO-HAYIHBIX ITOHATHH, TaK
Y TIOHSTHUH, PUHATHIX B OTACIBHBIX €CTECTBCHHBIX HayKaX.

OO0mue ecTecTBeHHO-HAay4YHBbIE TOHSATHS: siBJIeHHE (TIpoliecc), HaydHbIM (akT,
TUTIOTE3a, TEOpHWs, 3aKOH, aHaliW3, CHHTE3, KiIacCU(pUKAIUA, TEPUOTUIHOCTb,
HAOJIIOICHNE, SKCTIEPUMEHT, MOJISITUPOBAHINE, H3MEPEHHE, MOJIENb.

dusnka: SBICHUS TPHUPOMABI, (PU3UUECKUE SBIICHUS, BEIIECTBO, TEIO, (PU3NUCCKHE
BCJIMYMHBI, €IUHUIIBI U3MEpPEHHUs, O0BEM, Macca, arperaTHble COCTOSHHUS BEIECTBa,
aToM, DSJIEKTPOH, MPOTOH, HEUTPOH, MOH, MOJIEKYJa, CTPOEHUE Ta30B, >KUIKOCTEH
U TBEPJbIX (KPUCTAJUIMYECKHX) TeIl, AIEKTPUUECKUH 3apsijl, KOJTUYECTBO TEILJIOTHI.

buonorus: 6uocdepa, porocunres, nporeccsl 0OMEHa BEIIECTB.

['eorpadus: atmocdepa, rugpocdhepa, MUHEPATbI, TOPHBIE MOPOJbI, IOJE3HBIC
HCKOIaeMbI€, TOTUITMBO, BOJHBIC PECYPCHI.

TexHnomorusi: TexHocepa, MPOU3BOACTBO, XUMHUUYECKUE TEXHOJOTHH, CHIPbHE,
KOHCTPYKIIMOHHBIC MaTEpHAITbI.

9 KJIACC

BemecTBo u xumMu4yecKasi peaKkmus

[ToBTOpeHue u yriybieHne 3HaHUH OCHOBHBIX pa3jiesioB Kypca 8 kiacca. CTpoeHue
aromMoB. (CBoiicTBA aTOMOB XHMHYECKHX DJIEMEHTOB, HMX KOJMYECTBEHHbLIC
U KA4YeCTBEHHBIE XapaKTEPUCTUKU (paauycC, dIEKTPOOTPUIIATEIBHOCTh, HIHEPTHs
noHuzanuu). IlocnegoBaTeIbHOCTh 3aMOJHEHHMS DSJIGKTPOHHBIX OpOUTajie aToMOB
Majblx TepuonoB. OCOOEHHOCTH 3alOJHEHUS JJICKTPOHHBIX OpOWTaleli aToMOB
OonplMx mepuogoB. llepumonnueckas cucreMa XUMHUYECKHX JJEMEHTOB B CBETE
MPEACTABJIEHUN O CTpOeHNH atoMa. CTENeHb OKHUCIICHUS U BAJICHTHOCTD. [IpeacraBieHue
0 MEPUOIAYECKON 3aBUCHUMOCTH CBOMCTB XUMHUYCECKHUX 3JIEMEHTOB
(3JIEKTPOOTPHUIIATEIHLHOCTh, OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIE CBOMCTBA, KHCJIOTHO-
OCHOBHBIC CBOMCTBA OKCHJIOB M THAPOKCHJIOB) OT CTPOCHHS aToMa.

Crpoenue BemiecTBa. BemectBa B TBEpIOM, KUJIKOM M Tra3000pa3HOM COCTOSIHHM.
Buasl XxumMuueckoil CBSI3W: MOHHAs, KOBAJICHTHAsI (HETOJsIpHAasi, MOJspHasi); 0OMEHHbIN
U JOHOPHO-aKIENTOPHBIA MEXaHU3M 00pa30BaHUsI KOBAJIECHTHON CBSI3H.

MexMonekyaspHble B3auMOJEHCTBHUS (BOJOpOAHAs CBsi3b, CWIbI Ban-aep-
Baanbca). Tumbl KpUCTAUIMUECKUX PEIIETOK — aTOMHAas, WOHHAs, METaJIMYecKas,
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MOJIEKYJISIpHAsl — U OCOOEHHOCTH UX CTPOEHUS. 3aBUCUMOCTb CBOMCTB BELIECTBA OT TUIIA
KPUCTAJUIMYECKON PELIETKU U BUJa XUMUYECKOU CBA3H.

OcCHOBHBIE 3aKOHOMEPHOCTU MPOTEKaHUsI XUMUYECKHX peakuuid. Kinaccudukanms
XUMUYECKUX PEAKIUH MO pa3IMYHBIM MpU3HAKaM (110 YUCITY U COCTABY YYACTBYIOIIHMX
B pPEaKIMU BEILECTB, MO TEIIOBOMY 3(P(EKTy, MO U3MEHEHUIO CTENEHEW OKHUCICHHUS
XUMHUYECKUX AJIEMEHTOB, 0 00OPAaTUMOCTH, IO YYaCTHIO KaTajlu3aTopa, Mo arperaTHoMy
COCTOSIHUIO PEArupyIOIINX BEUIECTB).

DOJEMEHTbl XUMHUYECKON TEPMOJMHAMHUKH. OHEPreTMKa XHUMHYECKHX pPEeaKLUu.
TemnoBoil >PdeKT XUMUYECKON peakiuu. ODK30- W JHAOTEPMUUYECKHUE DPEaAKIUH,
TEPMOXUMHUYECKHE YypaBHeHUs. 3akoH l'ecca um ero cienctsus. BrlunciaeHus
10 TEPMOXUMHUYECKUM YPaBHEHUSM.

IToHsiTHE O CKOPOCTH XMMHUYECKOM pEeaKIMK. 3aKOH JEHCTBYIOINUX Macc. PakTopsl,
BIMAIOIIME HAa CKOPOCTb XWMHMUYECKOW peakuuu. OHeprus axrtuBauuu. llonsarue
o katanuze. @epmeHTbl. IHrHOUTOPBI.

[lonsitue 00 0OpaTUMBIX W HEOOPAaTUMBIX XUMHUYECKHX peakuusx. [lonsrue
0 XMMHUYECKOM paBHOBecuH, npuHiun Jle [larense. YcnoBus cmenieHus XuMU4eCcKoro
paBHOBecHs. DaxkTopbl, BIMAIONIME HA COCTOSHHE XMMHUYECKOIO PaBHOBECHS.
[Iporuo3upoBaHue BO3MOKHOCTH POTEKAHNS XUMUYECKUX MTPEBPALICHUN B Pa3JIMYHBIX
YCIIOBUSIX Ha OCHOBE MPEICTABICHUN 00 U3YyUEHHBIX 3JIEMEHTAX XUMHUUYECKONH KMHETUKU
Y TEPMOJMHAMUKHU.

OKuCINUTENBHO-BOCCTAHOBUTENBHBIE peakunn. OKUCIUTEIbHO-BOCCTAHOBUTENBHBIC
CBOMCTBA XMMMYECKHX DJJIEMEHTOB, 3aBUCHMOCTH OT CTEIIEHM OKHUCJIEHUs. BaxHbie
OKHUCJIUTENU U BOccTaHOBUTENH. [lepmanranar kanus (xapakrepuctuka). CocraBieHue
YPAaBHEHHUM OKHUCIUTENbHO-BOCCTAHOBUTENBHBIX PEAKIMN C HMCIIOJIb30BAHUEM METOJA
AJICKTPOHHOTO OasiaHca.

DneKkTpoauTHYECKas aucconuanus. XUMHYECKHE peaklMu B pacTBopax. Teopus
ANIEKTPOJUTHUECKON nuccounanuu. PacTBopeHne kak (U3MKO-XUMUYECKUI IMPOILECC.
[ToHsiTHE O rUpaTax U KpUCTAILIOTUAPATaX. JJAEKTPOIUTHI U HEANEKTPOJIUThI. KaTHoHBI,
aHWOHBI. MexaHn3M HCCOUMALMHU BELIECTB C PA3JIMYHBIM BUJAOM XUMHUYECKOWU CBS3U.
CunbHble U ciadble 37eKTpoauThl. CTENneHb AUCCOLMALNN, KOHCTAHTa JUCCOLMALINU.
HNonHoe  mnpousBeneHue  BOAbl.  Bomopomsslii  mokasatenb.  MHAMKATOpPSI.
DJIEKTPOIUTUYECKAS JUCCOLMALNS KUCIIOT, OCHOBAaHUM U COJIEH.

Peakuun noHHOro oOMeHa. YcJIOBUS MPOTEKAHUS peakUil HOHHOTO OOMEHA.
MonekynspHble, TOJHBIE W COKPAICHHBbIE HMOHHBIE ypaBHEHHsS peakuuid. CBoicTBa
KHCJIOT, OCHOBaHMWA M COJIed B CBETE MPEACTaBICHUNA 00 3JIEKTPOIUTHYECKON
nucconuanny. KauecTBeHHbIE peakMy Ha HOHBI.

I'mpgpomm3 coneit. MoOHHBIE ypaBHEHHS THAPOJIM3a COJICH. XapakTep Cpeabl
B BOJIHBIX pacTBOpax COJIEH.

IJKcnepumenmanvHoe uzyueHue 6ewecme U AGJNeHUN.:
O3HAKOMJIEHHE C MOJIETISIMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHMYECKUX BEIIECTB —
METaJJIOB U HEMETaIOB (TpaduTa U anMasa), CII0KHbBIX BEIIECTB (XJIOpua HaTpus);
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UCCJIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XMMHYECKOM peaklMH OT BO3JEHCTBUS
pa3IYHbBIX (PaKTOPOB;

OTIBITHI, WIDTFOCTPUPYIOIIUE 00PATUMOCTh XUMUYECKUX PEAKIIHIA;

MCCIIEZIOBAHHE BJIEKTPOMPOBOIHOCTA PACTBOPOB, Mpoliecca AUCCOIUAIIUN KUCIOT,
IICJIOUCH U COJICH;

IPOBE/ICHUE OMBITOB, MJUTIOCTPUPYIOLIUX MPU3HAKU MMPOTEKAHUS pEaKUii HOHHOTO
oOMeHa (oOpa3oBaHME OCa/iKa, BhIJICTICHUE Ta3a, 00pa30BaHUE BObI);

OpUMEHEHUE MHAMKATOPOB (JlakMyca, MeTWiopaHxa U  (QeHondTasenHa)
JUTS OTIpEIeTICHUS XapaKTepa Cpelibl B paCTBOPAX KUCIOT, OCHOBAHHUN U COJIEH;

POBE/ICHUE OIIBITOB, WUTIOCTPUPYIOIIUX  MPUMEPHI OKHCIIUTEIIbHO-
BOCCTAHOBHUTEJIbHBIX PEAaKIHii (TOPEHUE, PEAKINH Pa3I0KEHHs, COeTUHEHNU);

pacro3HaBaHWE HEOPraHMYECKUX BEHIECTB C IMOMOIIbI0 KAaYeCTBEHHBIX peaKIui
Ha UOHBI;

pelIieHue  JKCHEPUMEHTANbHBIX  3adad  1mo  TeMaM:  «OKHCIUTEThHO-
BOCCTAHOBHUTENbHBIE  peakuum», «l'maponmus  coneir»,  «DIEKTPOIUTHUYECKAsS
JTUCCOLTUAITHS.

HemeTtasiibl 4 MX COeTUHEHMSI

O6m1ast xapakTepucTuka HemeTaioB. OCOOEHHOCTH CTPOCHUSI aTOMOB XMMUYECKUX
AJIEMEHTOB, TMPOCThIX BELIECTB, awIoTponusa. OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIC
CBOMCTBA HEMETAIUIOB. CpaBHUTEIIbHASL XapAKTEPUCTUKA COCTMHEHUN HEMETAIIIOB.

OO6mras xapakTepucTrKa rajioreHoB. OCOOEHHOCTH CTPOEHUSI ATOMOB, XapaKTEPHBIC
creneHu okucieHus. CTpoeHue u pu3nyeckue CBOMCTBA MPOCTHIX BEIIECTB — FaJIOrE€HOB.
XUMHUYECKHE CBOWCTBA Ha TMpuMepe XJopa (B3aUMOJECHCTBHE C METaNIaMH,
HEMeTaJJIaMU, BOJAOW, Imienodyamu). XyopoBogopod. CossiHas KHUCIIOTa, XUMHYECKHE
CBOMCTBA, NOJIy4€HUE, MPUMEHEHNE. [[eicTBUE XJI0pa U XJIOPOBOAOPOAA HA OPraHU3M
yenoBeka. BaxHeilmme XJopuIbl M UMX HaxoxzaeHue B npupoge. llonsTtue
0 KHACIIOPOJACOAEPKAIIMX KUCIOTaX XJIOPA U UX COJIAX.

VVIA-rpynnel.  OcOOEHHOCTHM CTPOEHHS aTOMOB, XapakTEpHbIE CTENEHU
okucienus. CTpoeHue u (PU3NIECKre CBONCTBA MTPOCTHIX BEIIECTB — KUCIOPOAA U CEPHI.
AmnoTporniHble  MOAU(UKAIMK KUCTIOpoJa W cepbl. XUMHUYECKHE CBOWCTBA CEPHI
(B3auMofeiicTBME € HEMeTallaMU, MeTaUlaMd, KOHIICHTPUPOBAHHBIMU a30THOMU
u cepHoit kucnoramu). CepoBoaOpOa, CTpoeHUE, (PU3NIECKUE U XUMUYECKUE CBOMCTBA
(KUCIIOTHBIE W BOCCTAHOBUTEJbHBIE CBOMCTBA). OKCHUIIBI CEpPbl KaK MPEACTABUTEIH
KHUCIIOTHBIX OKCHAOB. CepHucras kuciora u ee conmu. CepHas KUCIOTa, (GU3NYECKUE
U XMMHYECKHE CBOMCTBA (00IMe KaK MPeCTaBUTENS Ki1acca KUCIIOT U CrienupruiecKue).
Comu cepHOM KUCIOThl. XMMHUYECKUE PEAKIMHU, JICKAIIUE B OCHOBE MPOMBIIUIEHHOTO
croco0a MmoJTydeHusi CepHOM KHUCIOTHI. lIpencraBieHuss 0 XUMHUYECKOM POU3BOICTBE
U CBs3aHHBIX ¢ HUM mpodeccusx. [IpuMeHeHue CepHOM KHUCIOTHI M CYJb(aToB.
KauecTBeHnnbie peakinu Ha CynbduT-, cynbdun- u cynbdar-anunonsl. Haxoxaenue cepbl
U €€ COCAUHEHUW B Npupone. XHUMHUYECKOE 3arpsA3HEHUE OKPYXKAIIEH Cpeasl
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COCIMHEHUAMM cepbl (KHUCIOTHBIC MOXKIU, 3arpsA3HEHHE BO3/yXa), CIOCOOBI €ro
MpeIOTBPAILICHHUS.

OO6mast xapakTepucThKa 31eMeHTOB VA-rpyniibl. OCOOEHHOCTH CTPOEHUS! aTOMOB,
XapaKTepHbIE CTETIEHN OKUCIICHUS.

A30T, pacmpocTpaHeHue B Tpupone, (GU3MUECKHME M XUMHUYECKHE CBOMCTBA
(B3auMOZCICTBHE C MeETaNIaMU, BOAOPOJIOM, KHclopoaoMm). KpyroBopor aszora
B Ipupojie. AMMHUAK, ero pU3nYecKrue 1 XUMUYECKUE CBOMCTBA (OKHCICHUE, OCHOBHbBIC
CBOMCTBa BOJHOTO pacTBOpa), NPUMEHEHHWE U TONy4eHHE B JabopaTopUH
U TPOMBINUICHHOCTH. VOH aMMOHMS, JIOHOPHO-AaKIENTOPHBIA MEXaHU3M €To
obpazoBanusi. Com aMMOHMS, UX (PU3NUYECKUE U XMMHUUYECKHE CBOMCTBA (pa3ioxeHue
U B3aUMOJICMCTBHE CO IIeJIouaMH), MpuMeHeHue. KadecTBeHHash peakivsi Ha HOHBI
ammonusi. Okcuast azora (I, 1L I, IV, V). A3zotucras kuciora. A30THas KUCIOTa, €€
noiy4yeHue, GU3NYECKue U XUMHUECKHE CBOMCTBA (0OIIME KaK MpEeACTaBUTENS Kiacca
KHUCJIOT U CHEIU(pHUYECKHE), MPUMEHEHNE. XUMUYECKUE PEaKIUH, JISKaIIIe B OCHOBE
MIOJTYYICHHUSI A30THOU KUCIIOTHI B IPOMBINIIIEHHOCTH. HuTpathl n HUTpUTHL. KauecTBeHHBIE
peaKuuy Ha HUTPAT- U HUTPUT-aHUOHBL. XUMHUUECKOE 3arpsi3HEHHUE OKPYKAIOIIEH Cpeibl
COCIMHEHUAMM a30Ta (KUCIOTHBIC JOXK/IH, 3arpsA3HEHUE BO3/1yXa, MOYBI U BOJOEMOB).

®ochop, amnorponnHsie Momudukauu docdhopa (6enbiii u kpacHsli pocdop),
dbusznueckue U XMMHUYECKHE CBOMCTBA (B3aMMOCHCTBHE C METaUIaMH, KHUCIOPOIOM,
rajoreHaMu, KOHIIEHTPUPOBAHHBIMU a30THOM U cepHOM kuciaoTaMu). Okcuabl Gpocdopa
(I, V), dochopnas xkucnora, QuU3MYECKHE U XUMUYECKHE CBOWMCTBA, MOJy4YEHUE.
KauectBennast peakius Ha ¢ocdar-uonsl. Ilpeacrasnenus o ramorenuaax docdopa
(IIL, V).

[TonsiTue 0 MUHEpaAIBbHBIX YHOOpeHUSX. A30THBIC, (hochopHBIC, KOMIIJICKCHBIC
yaoOpenus. XUMHUYECKOE 3arpsA3HEHHE OKpYKaIoLIeH Cpeabl COSAMHEHHMSIMH a30Ta
u ocdopa.

O6mas xapakTepucTrka 31eMeHToB [V A -rpynmnbsl. Oco0eHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIICHUS.

VYraepon, amiorponHeie Moaudukanuu (rpadurt, amMmas, QysiepeH, rpadeH,
HAaHOTPYOKH), (hU3MYECKUE U XUMHYECKHE CBOMCTBA MTPOCTHIX BEIIECTB (B3aUMOICHCTBHE
C MeTa/ylaM{, HeMeTaJUIaMH, KOHUEHTPUPOBAHHBIMU a30THOM M CEPHOM KHCIIOTaMM).
[Tonsitue 06 aacopbuuu. KpyroBopor yriepona B mpupojae. Okcuabl yriepona, HX
dbu3nUecKrue W XUMHYECKHUE CBOWCTBA, JCHCTBHE HA JKUBBIC OPraHU3MBI, MOJYUCHUE
U IPUMEHEHHE. DKOJOTHYECKHE MPOOIeMBbl aTMOC(EPBI, CBSI3aHHBIE C OKCHJIOM yTIIepoa
(IV). YronbHas KucnoTa u ee coiiu, X (GU3n4ecKre U XMMUIECKUE CBOMCTBA, MOJTy4YCHHE
u npumeHenue. KapboHaTsl, ruipokapOOHaThl, uX cBoWcTBa. KauecTBeHHasl peakius
Ha KapOoHaT-noHbl. VMcnons3oBanne kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIIEHHOCTH
Y CEJIbCKOM XO3SIMCTBE.

[lepBoHavanpHble TOHATHS OO0 OPraHUYECKUX BEIIECTBAX KaK O COCIWHEHUSX
yriaepona: YrieBOAOpPOAsl (MeTaH, JTaH, JTWJCH, AalleTWJIeH), JTaHOJ, TJIULEPHH,
yKcycHasi kuciorta. [IpupoaHbie NCTOYHUKH YIIIEBOJAOPOAOB (Yrojb, MPUPOAHBIN Ta3,
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He(Th), IPOAYKTHl UX NEpepabOTKU, UX pojib B OBITY U IpOMbILUIEHHOCTU. [loHsATHE
0 OMOJIOTMYECKU BaXKHBIX OPraHMYECKHUX BEILIECTBAX — )KUpax, OenKax, yriaeBojax — 1 ux
pOJIH B KU3HU YeloBeKa. ENMHCTBO OpraHu4YecKX U HEOPTaHUIECKUX COCTMHEHUH.

KpemHuuii, ero (¢u3nueckue W XUMHUYECKHE CBOICTBAa (B3aUMOJEUCTBHE
C METaJUlaMH, KHCIIOPOJIOM, YIJIEPOJOM, rajloreHaMu), oJydeHne U npuMeHenue. Poib
KpeMHHUs B nipupoze u TexHuke. Oxeun kpemuus (IV), kpeMHUEBast KUCIIOTA, CUITUKATHI:
¢usznyeckue W XMMUYECKHE CBOWCTBA, IIOJIyuY€HHE U TpUMEHEHHE B OBbITY
¥ TPOMBIIIJICHHOCTH. BakHeilne CcTpouTeNnbHBIE MaTepHalbl: KepamHuKa, CTEKJIO,
IIEMEHT, 0€TOH, keNie300eToH. [Ipo6aemMbl 0e30macHOro UCMOIb30BAHUS CTPOUTEIBHBIX
MaTepUaloB B MOBCEIHEBHOM KU3HH.

Bbop. Ocobennoctu crpoeHus aroma. OOmume mnpenctaBieHUs O (PUIMUIECKUX
U XUMHUYECKUX CBOICTBaX. bopHas kuciora.

IDKcnepumenmanbHoe u3yueHue 8eujecms U A61eHUU.:

O3HaKOMJICHHE ¢ 00pa3liaMu IPUPOIHBIX XJIOPUIOB (TaJOT€HUIOB);

IPOBEJICHUE ONBITOB, OTpaXKaroUMX (PU3NUYECKHE M XHUMHYECKHE CBOMCTBA
raJIor€HOB U MX COCIMHCHUM;

W3Yy4EHUE CBOVMCTB COJITHOW KHUCIIOTHI,

IIPOBEJICHUE KAYECTBEHHBIX pEaKIMid Ha XJIOpUA-, OpPOMHUI- U HOAHUA-UOHBI
Y HAOJIIO/ICHHE TPU3HAKOB UX MTPOTEKAHMUS;

O3HaKOMJICHHE C 00pa3IlaMu Cephl U €€ IPUPOIHBIX COSTUHEHU;

Ha0Ir0IeHHEe TIpoliecca oO0yTIIIMBaHUS caxapa Mo ACHCTBUEM KOHIIEHTPUPOBAHHOM
CEpPHOM KUCIOTHI;

U3YYCHHE XUMHUUECKUX CBOMCTB pa30aBICHHONW CEPHOM KUCIIOTHI,

IPOBEJICHNE KAaYeCTBEHHBIX PEakuil Ha Cymbpua-, CyabGuT- U CylIb(aT-mOHbBI
Y HaOJII0JICHUE TIPU3HAKOB UX MPOTEKAHUS;

O3HaKOMJIEHHE C (PU3NYECKHMMHU CBOMCTBaMHU a30Ta, ¢ocopa U UX COCAUHEHUH,
o0pa3iaMu a30THBIX U POChHOPHBIX YIOOpEHHIA;

MOJIy4eHHe, cOOMpaHue, paclio3HaBaHUE U W3yYEHUE CBOWCTB aMMHUaKa, U3yUYCHUE
CBOMCTB COJIEH aMMOHHUS;

IIPOBEJICHUE KaUeCTBEHHBIX PEaKIIMil Ha HOH AMMOHMS, HUTPUT-, HUTpAT- U pocdart-
VOHBI U U3yYEHUE IPU3HAKOB UX IPOTECKAHUS,

W3y4ECHUE B3aUMOJICVCTBUS KOHLEHTPUPOBAHHOW a30THOM KHCIOTHI C MEJbIO,
CBOMCTB (poCcPOpHOI KUCITOTHI U €€ COJEH;

O3HAaKOMJICHHE C MOJCISIMH KPUCTAUTMYECKUX PEIIETOK aiMasza, rpadura
u (QymiepeHa, ¢ IPOIECCOM aICOPOIMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM
VIJIEM U YCTPOMCTBOM MPOTUBOras3a;

noJiydeHue, cCoonpanue, paclio3HaBaHUE U U3yYEHUE CBOMCTB YTJIEKUCIIOro rasa;

MPOBEICHUE KAYECTBEHHBIX peaKIMii Ha KapOOHAT- U CHJIMKAT-WOHBI U U3Yy4YCHUE
MPU3HAKOB UX MPOTEKAHUS;

U3Y4YCHHE B3aUMHBIX TMPEBpaIlleHui KapOOHATOB U THAPOKAPOOHATOB;
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03HAKOMJICHHE ¢ 00pa3liaMu MPUPOIHBIX KapOOHATOB M CUJIMKATOB, C MPOAYKITHEH
CUJIMKATHOM MPOMBIIIJIEHHOCTH;

pelieHrue SKCIEPUMEHTANIBHBIX 3a/ad Mo Teme «BaxkHeillne HeMeTaulbl U HX
COECIUHEHUSY.

Meta/iibl 1 X COCAMHEHUA

OObmue cpoiicTBa MeTayuioB. OO0Ias XapakTEpUCTUKA XUMHUYECKHX 3JIEMEHTOB —
METaJVIOB Ha OCHOBAaHWUU HUX IMOJIOKEHUS B llepmonnueckoil cucTeMe XMUMUYECKUX
sanemenToB .M. MenneneeBa u ctpoenust atomoB. Metaiibl A- u b-rpynm. Ctpoenune
IPOCTBIX  BEIIECTB — METaIoB. Meramueckas CBSI3b W METaUIMYecKas
KpUCTAJNIMYECKass peleTka (MpUMHUTHBHAs KyOudeckas, 00bEeMHO-LIEHTPUPOBaHHAsS
KyOuueckasi, TpaHEeLIEeHTPUPOBaHHAsl KyOuueckasi, reKcaroHajibHasl IJIOTHOYIaKOBaHHAs).
3aBUCUMOCTh  (U3WYECKUX  CBOMCTB  METaVIOB OT CTPOCHUSA  KPUCTAILIOB.
DNEeKTPOXUMHUYECKUN DAl HampspkeHuil MetamwioB. OOIIMe XMMHYECKHE CBOWCTBA
MmeTtauioB. OO0mue crnocoObl NOAY4EHHS METAUIOB, METaUTyprus. OJIEKTPOJIU3
pacIIaBOB U PacTBOPOB COJIEH KaK OJUH U3 CIOCOOOB NOydeHHs MeTauios. [Tonarue
O KOpPpPO3UH METAJUIOB, OCHOBHBIE CIIOCOOBI 3alllUThl UX OT Koppo3uu. Crjassl (CTajb,
Yyr'yH, JIOpallOMUHHUM, OpoHn3a). IlpumeHeHue MeTasioB M CIJIaBOB B OBITY
Y IPOMBIIUIEHHOCTH.

Memanner A-epynn

[[lenounble MeTamabl: TOJNOXKEHUME B llepuoguueckoll cUCTEME XHUMUYECKHUX
anemeHtoB [[.MI. MeHaeneeBa, CTpO€HHE HX aTOMOB, HAXOXICHUE B MPHUPOJE.
duznueckne M XUMHUYECKHME CBOMCTBA (Ha TpUMEpe HATpuUs M Kajus), MOJydeHHUE.
Okcuapl U TUAPOKCUIBI HATpusi U Kanus. [[puMeHeHue WIeNIOYHBIX METAUIOB U UX
coeMHEeHUN. buonornueckas posib HAaTPUS U KaJus.

[Ilest0yHO3EMENBHBIE METAJUIBI MATHUM U KAJIBLUU: TTOJ0KeHue B [lepuoanyeckoit
cucreme xuMndeckux anemeHnToB .M. Menzeneesa, CTpoeHUE UX aTOMOB, HAX0XKICHUE
B npupone. Pusznueckue U XMMUYECKHME CBOWCTBA MarHus M Kajaplusa. Baxueumme
COCIMHEHUS Kalbllid W MarHus (OKCHJA, THJIPOKCHUJ, COJIM), CBOMCTBa, MPUMEHEHUE.
’KecTkocTh BOABI M CIIOCOOKI €€ yCTpaHeHus. KpyroBopoT KaiubIiusi B IPUPO/IE.

AroMuHUNA: TI0ONO0KEeHUE B lleproanueckor CUCTEME XMMHUYECKUX SJIEMEHTOB
JAWN. Menneneesa, CTpoeHHME aroMa, HaxOXAcHUE B Ipupome. Pusndeckue
U XUMHUYECKHE CBOWCTBa amOMUHHUA. AMQOTEpHBIE CBOMCTBA OKCHAA M THAPOKCHIA
aimoMuHus. [IpuMeHeHne aaTtOMUHNS U €T0 CILIABOB.

Memannvr b-epynn

OO6miast xapakTepucTKa MeTauioB b-rpynn (HOOOYHBIX MOATPYIN): MOJIOKEHHE
B Ilepuoanueckoil cucreme xumuueckux snemeHToB .M. MenneneeBa, ocoOEHHOCTH
CTPOEHHS aTOMOB. SIBlI€HHME «IIpOBajiay 3JIEKTPOHA Ha IPUMEPE CTPOSHHS aTOMOB XpoMma,
meau, cepeOpa. BaneHtHble cocTossHHS aTOMOB d-3JIEMEHTOB, CTENEHH OKHUCICHMS
aTOMOB B COCIMHEHMSX. 3aBUCUMOCTb KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHJOB
Y THJIPOKCHIOB METAUIOB OT 3HAYEHUsS CTENEHU OKHCIIEHUS 3JIEMEHTA B COCIMHEHHH
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(Ha mpumepe coenuHeHul xpoma). [lepBoHauagbHBIE MPEACTABICHUS O KOMIUJIEKCHBIX
COCIMHEHUSIX.

Menp u cepeOpo: CTpOCHHE AaTOMOB, CTENEHU OKHucieHus. OO0mme Kparkue
NpeACTaBieHUS O (U3MYECKMX M XMMHUYECKMX CBOWMCTBAaX IPOCTHIX BEIIECTB
(B3aMMOJIEUCTBUE C KUCIOTAMU-OKUCIUTENSIMU), 00 UX OKCHUJIaX, TUIPOKCUIAX U COJISX,
ux npumeHenuu. IlpeacrtaBieHuss o0 aMMHUAYHBIX KOMIUIEKCax cepedpa U MeEJu.
KadecTBeHHbBIE peakiuy Ha KaTHOHBI MeaH (2+) U cepedpa.

[Munk: cTpoeHHMe aToMa, CTENEeHb OKUCICHUS. XapaKTepUCTHKa (PU3NYECKUX
U XMMHYECKUX CBOMCTB, MPUMEHEHHE, aM(OTEpHbIE CBOWCTBA OKCHJA M THUAPOKCHUIA.
KauecTBeHHbIE peakiiy Ha KaTUOHBI LIMHKA.

Kenezo: crpoeHue aroma, CTENEHW OKHUCIEeHHs. HaxoxnaeHwe B mTpUpPOAE.
@u3nuecKue U XUMHUYECKHME CBOMCTBA JKeje3a, NMpUMEHEeHue. buonornueckas poiib
xkenesa. Oxkcuabl, THAPOKCHAbI U comu kenesa (I1) u xenesa (III), ux cocrtas, cBoiicTBa
u nonydeHue. KauecTBeHHbIE peakiiMu Ha KaTHOHBI xkene3a (2+) u xkenesa (3+). UyryH
U CTajlb — CIUIaBBI JkeJie3a. [Ipon3BOICTBO UyryHa U CTAIM. DKOJIOTHICCKHE MTPOOTIEMBI,
CBSI3aHHBIE C METAJTYPruYE€CKUMU MPOU3BO/ICTBAMMU.

IKCnepumeHmanbHoe u3yueHue euecms U A61eHul:

O3HaKOMJICHHE C 00pa3IlaMu METaJNIOB U CIUIABOB, UX (DU3MYECKUMH CBOWCTBAMH;

MOJEIUPOBAHNE METATUINYECKON KPUCTAIIIMYECKON PEIIETKH;

V3y4YCHUE B3aMMOJICHUCTBUS METAJJIOB C BOJOM, C PacTBOPAaMH COJIEW M KHUCIIOT,
HCCIIeJOBAaHKE TTPOLIECCOB AJIEKTPON3a pacTBOpoB xiopuaa meau (II) u monuna kanus,
KOPPO3UHU METAILJIOB,;

U3y4eHrue 0COOECHHOCTEN B3aMMOJICHCTBUS OKCHUIOB KaJIbLIMS U HATPUS C BOJOM, X
TUAPOKCUAOB — ¢ okcuaoM yriepoza (IV) u kucnoramu;

U3Y4YCHHE CBOWCTB KapOOHATOB M THIPOKAPOOHATOB KaJIbITUs, dKECTKOU BOIHI,

U3Yy4YEHHUE MPOIECCOB MOTYYCHHS TUAPOKCUIOB JKeJe3a, X XUMUYECKUX CBOMCTB;

M3yYCHHE TPU3HAKOB MPOTEKAHMSI KAYE€CTBEHHBIX pEaKlMil Ha HOHBI (MarHus,
KaJIbIIMSI, aJTFOMUHUSA, IIMHKA, kene3a (2+) u xenes3a (3+), meau (2+);

HAOJIIOICHHE M ONMCaHUE OKpAIIMBAaHUS IUIAMEHUM WOHAMM HaTpus, Kalus
Y KaJIbLIUS;

rccienoBanne aM(pOTEpHBIX CBOMCTB THIPOKCHIA ATFOMUHUS, THIPOKCHAA XpOMa
(IIT) 1 ruapokcuIa NMHKA,

pelIeHrue SKCIEePUMEHTAIBHBIX 3ajad 1Mo Teme «Baxkuelue MeTauibl M UX
COCIUHEHUSD.

XuMuS ¥ OKpY:KawLas cpeaa

BemecTBa n MaTepuranbl B MOBCEIHEBHOM KU3HU YEJI0BEKA. BaxkHENIIIME BEECTBA
U MaTepuayibl, 00JacTM HUX TMPUMEHEHHUs. be3omacHoe UCMOJb30BaHUE BEIECTB
U XHMHUYECKHX peakiuidi B ObITy. llepBas mnomoip MNpH XUMHYECKUX OXKOTax
Y OTPaBJICHUSIX.

Hosbie maTepuaisl u TexHOJIOrUU. [IpHHINNBL «3ETE€HON XUMUN.

17
[okymeHT cosaaH B anekTpoHHon copme. Ne Corn 87 ot 28.04.2026. VicnonHutens: KOHycoBa 3.H. r'.?ﬂEKTPOHHbIﬁ
CtpaHuua 17 u3 82. CtpaHuua cosfaHa: 28.04.2026 16:45 =¥ TATAPCTAH



DenepanbHas pabodas mporpamma | Xumust. 8—9 kaaccel (YriayOIeHHbIH YPOBEHb)

OCHOBBI 3KOJIOTUYECKOM TPaMOTHOCTH. XUMHUS U 3[I0pPOBbE. 3HAYECHUE U3YUaEMBbIX
XUMHUUYECKUX DJIEMEHTOB W HUX COCAUHEHHH 711 (YHKIMOHUPOBAHHS OpraHu3Ma
yesoBeka. [lonsaTue o 3m10poBoM 00pase KU3HH.

XUMUYECKOE 3arpsi3HEHUE OKpYKalolled cpeabl. JKOJOTMYECKHUE MPOOJIEMBI,
CBSI3AHHBIC C COCIWMHECHUSMH YTIIEPOJa, a30Ta, CEPhI, TKEIbIX METauioB. lloHsThe
o II/IK. Ponb XumMuu B perieHUH SKOJIOTHICCKUX TTPOOJIEM.

IKCnepuMeHmalbHoe U3yUeHUe 8euecma U A6IeHUIL:

03HAKOMJICHHE C 00pa3iiaMy MaTepualioB (CTEKII0, CIUIABbl METAJIOB, MTOJIMMEPHBIC
MaTepuasbl), ONpeeIeHUe KUCIOTHOCTH MPUPOAHBIX BOJ, MOAEIMPOBaHUE Ipoliecca
o0pa3oBaHMsl KUCIOTHOTO IOXKIs, M3yUYEHHUE €T0 BO3/ICUCTBUS HA MaTEPHUAIIbI.

IToBTOpeHUE N 00001IEHNE 3HAHUI OCHOBHBIX pPa3/1esioB KypcoB 8—9 kiaccoB

[Tepuoanuecknit 3akoH u [leproanueckas cucreMa XUMAYECKHUX JIIEMEHTOB B CBETE
MpEeACTaBICHUN O CTPOEHHUSI aTOMa. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XUMHYECKUX
AJIEMEHTOB U UX COCAMHEHUN B NIEPUOAAX U TPYIIaXx.

CtpoeHne BelecTBa B TBEPIAOM, KHIAKOM M Ta3000pa3HOM COCTOSIHUH. Bumpl
XUMHUYECKON CBSI3U. 3aBUCHMOCTh CBOMCTB BEIIECTBA OT THMNA KPUCTAIMYECKOMN
PEUIETKU U BUJA XUMHUYECKOUN CBS3U.

Knaccudukamuss  XMMHYECKMX  peakIMi MO  pa3iMuHbIM  MpU3HAKaM.
[Iporuo3upoBaHue BO3MOKHOCTH NPOTEKAHUS XUMUYECKUX MPEBPAIIEHUI B pa3IMUYHBIX
YCJIOBUSIX HA OCHOBE MPEICTABICHUN XUMUYECKON KUHETUKU U TEPMOJIUHAMUKH.

XUMHUUYECKHE pPEaKUUU B pacTBopax. [wuapomu3 coner. Peakuuu oOkucieHuUs-
BOCCTAHOBJICHUS. DJICKTPOJIM3.

CBoiicTBa  KHUCJIOT, OCHOBAaHMH H COJE€d B CBETE€  MPEJCTaBICHUM
00 AJIEKTPOIUTUYECKON JUCCOIUAIIUU U OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKITUSX.

Mesicnpeomemnwle céa3u

Peanmzamus MeXnpenIMeTHBIX CBs3€H Npu H3Y4YeHMH XUMHM B 9 Kiacce
OCYIIECTBIISIETCA Yepe3 HMCIONb30BaHUE KaK OOIIMX E€CTeCTBEHHO-HAYYHBIX MOHSATHMA,
TaK ¥ MOHSITUN, IPUHSTHIX B OTAEIHHBIX ECTECTBEHHBIX HAyKaX.

OOmue ecTecTBEHHO-Hay4YHBbIC MOHSTHS: SBJICHHE (Tpoliecc), HAy4HBIA (axT,
TUMOTE3a, TEOpHWs, 3aKOH, aHalu3, CHHTE3, Kilaccuukanus, TMepUOIUIHOCTD,
HaOJIOIEHUE, SKCIEPUMEHT, MOJCIUPOBAHUE, H3MEpPEHHE, MOJeNb, TEXHOJIOTHS,
MaTepUabI.

@du3uka: BEUIeCTBO, TeNO, (prU3HuecKkue BETUYHHBI, CIUHUIBI U3MEpPEHHs, Macca,
00bEeM, KOIMYECTBO TEMJIOTHI, ATOMBI U MOJIEKYIIbI, arperaTHbIe COCTOSHHUE BEIIECTBA,
CTPOCHHE Ta30B, JXKUIKOCTEW W TBEPIbIX (KPUCTAIIIMUECKHUX) TEJ, KPHUCTaIMYecKast
peleTKa, dJIEKTPOH, SAIpO aroma, MPOTOH, HEUTPOH, MOH, HYKJIWA, U30TOIBI, KBAHTHI,
palIloOaKTUBHOCTh, anbda-, OeTa- W TraMMa-H3Iy4eHHe, OJIIEKTPUUECKHA 3apsij,
POBOIHUKH, MTOTYTIPOBOJHUKH, AUAJICKTPUKH, COTHEUHBIN CIEKTp, pa3okKeHHe 0enoro
CBETa B CHEKTP.
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buonorus: skocucrema, Ouocdepa, (HoTocHHTE3, MpOIECCHl OOMEHA BEIIECTB,
MUHEpAJIbHbIC YI0OPEHUS, MUKPOIJIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIIbHBIC BEIIECTRA.

I'eorpadus: atmocdepa, rugpocdepa, MuUHEpadbl, FOPHbIE TMOPOJIbI, MOJE3HBIC
MCKOTaeMbI€, TOTNINBO, BOJHBIC PECYPCHI, TNIaHEeTa 3eMJIS.

TexHomorus: CTPOUTENbHBIC TEXHOJOTHH, CEILCKOXO3SHCTBEHHBIC TEXHOJIOTHH,
TEXHOJIOTUHU 3JICKTPOHHOMN MPOMBIIIICHHOCTH, HAHOTEXHOJIOTHH.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMS ITPOI'PAMMBI 110 XUMHUHN
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3ydyeHue XWMUM Ha YpOBHE OCHOBHOI'O 00IIEro oOpa3oBaHUs HAIpaBJIECHO
Ha JOCTH)KEHHE OOYyYaroIIMMHCS JIMYHOCTHBIX, METallPeIMETHbIX M MPEAMETHBIX
pE3yIbTaTOB OCBOEHHSI COZlEPyKaHUs yueOHOr 0 IpeIMeTa.

JIMUHOCTHBIE PE3YJIBTATDBI

JImaHOCTHBIE PE3yNIbTaThl OCBOEHUS IIPOrPaMMBbl OCHOBHOTO 00TIIET0 00pa30BaHMs
JOCTUTAIOTCSI B XOJ€¢ OOYYEHHS] XMMHHU B E€JUHCTBE Y4eOHOW M BOCHUTATEIHLHOU
JeSTENbHOCTA 00pa30BaTENbHOW OpraHu3alid B COOTBETCTBUU C TPAJIULIMOHHBIMU
POCCUHCKAMHU  COLMOKYJbTYPHBIMH W JTYXOBHO-HPAaBCTBCHHBIMH  IIEHHOCTSIMH,
MPUHATHIMU B OOIIECTBE IPABUIIAMU U HOPMaMU MOBEAEHUS U CIOCOOCTBYIOT ITpolieccaM
CaMOIIO3HAHMSI, CAMOPA3BUTHS M COLMATM3ALUNA 00YyJatOUXCsl.

JInuHOCTHBIE pEe3YyJIbTaThI OTPaXKarT TOTOBHOCTH o0 ydJaroImxcs
PYKOBOJICTBOBATbCS CUCTEMOM NMO3UTUBHBIX LIEHHOCTHBIX OPUEHTALUMW U pacLIMpEHUE
OIbITA ACATEIILHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpMOTHYECKOr0 BOCIIMTAHUS:

IIPOSIBJIEHNUE IEHHOCTHOTO OTHOIIEHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HAYYHOMY
Y UCTOPUYECKOMY HACJIEIUI0, IOHUMAHUE 3HAYEHUs] XUMUYECKOU HAyKHU U TEXHOJOTHUU
B )KM3HU COBPEMEHHOTI'0 OOIIECTBA, B Pa3BUTHH 3KOHOMHUKHU Poccun 1 cBoero pernoxa;

2) rpa’aAaHCKOr0 BOCIIUTAHMSA:

NPEACTABIEHNE O COUUAIIBHBIX HOPMAX U MPABWIIAX MEXKIMYHOCTHBIX OTHOLIEHUN
B KOJUIEKTHBE, MIPOSIBJICHHE KOMMYHUKATUBHOM KYJIbTYPbI B Pa3HOOOPa3HON COBMECTHOM
NEeATEIIbHOCTH;

CTpEMJIEHHE K B3alMMOIIOHMMAaHMIO W B3aMMOIIOMOUIM B IIpolLecce ydeOHOU
U BHEY4YEOHOM J1eATeNbHOCTH;

TOTOBHOCTbH OLICHUBATH CBOE MOBENECHUE U MOCTYIIKM CBOMX TOBAPHUIIEH C MO3ULUN
HPABCTBEHHBIX U ITPABOBBIX HOPM C YYETOM OCO3HAHMS IOCIEACTBUN ITOCTYIIKOB;

3) bopMupoBaHUS HEHHOCTH HAYYHOI O MIO3HAHMS:

MHUPOBO33PEHUYECKUE TMPEJCTABICHUSI O BEIIECTBE M XHWMHUYECKOM PEaKIuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKd U HEOOXOIUMBIE
JUIs1 TOHUMAHUS CYIIIHOCTH HAYYHON KapTHUHBI MUPA;

OCO3HAHWE IIEHHOCTM HAYYHOI'O IO3HAHUS [JIsI Pa3BUTHUS KaXIOrO YeEIOBEKa
Y TIPOM3BOIUTEIBHBIX CHJI OOIIECTBA B IIEJIOM, POJIM U MECTa HAyKU «XUMHUS» B CUCTEME
HAay4YHBIX IIPEACTABJICHUN O 3aKOHOMEPHOCTAX PA3BUTUSA NPUPOIbI, B3aUMOCBA3AX
YEJIOBEKA C MPUPOJHON U TEXHOJIOTUUECKON CPENION;

No3HaBaTeJIbHAs MOTUBAIIUS M MHTEPEC K OOYUYEHHIO, TOTOBHOCTh M CITIOCOOHOCTH
K CaMOpa3BUTHI0O H CaMOOOpa30BaHUIO, K HCCIENOBATEIbCKOW JIEATEILHOCTH,
K OCO3HAaHHOMY BBIOOPY HAIpPaBJICHUS U YPOBHS JaldbHEUIIIEro 00y4eHHUS;
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4) BOCIUTAHMS KYJbTYPbI 310POBbS:

OCO3HAHHME LIEHHOCTU YW3HH, OTBETCTBEHHOI'0 OTHOILIEHHUS K CBOEMY 3I0POBBIO,
YCTaHOBKA Ha 3710pOBBI 00pa3 KW3HU, OCO3HAHUE TOCIEACTBUI U HENPHUITUE BPEIHBIX
NpUBBIUEK (YMOTPEOJICHHsS] aJIKOroJisl, HAapKOTHUKOB, KYpEHUs), HEOOXOAMMOCTU
cOOJItO/IeHUsT TpaBWil 0€30MacHOCTH MpHU OOpalIeHHMH C XUMHMYECKUMH BEIIECTBAaMU
B YUEOHBIX U KU3HEHHBIX CUTYaIHUsIX;

5) Tpy10BOro BOCIIUTAHUS

dbopMUpOBaHUE  IIEHHOCTHOI'O  OTHOIIEHUSI K  TPYIOBOM  JEATEILHOCTU
KaK €CTECTBEHHOM MOTPEOHOCTH 4YeJIOBEKa U K HCCIEAOBATEIbCKON JeATeIbHOCTU
KaK BBICOKO BOCTPEOOBAHHON B COBPEMEHHOM OOIIECTBE;

pa3BUTHE HHTEpeca K MpodeccusiM, CBSI3aHHBIM C XHUMHEW, B TOM YHCIE
K npodeccusiM HaydyHOU cQepbl, 0CO3HAHHE BO3MOXHOCTH CaMOpealn3allid B 3TOU
cdepe;

6) 3K0JI0rM4eCcKOro BOCIUTAHMSI:

OCO3HAHHE HEOOXOAMMOCTHM OTHOIICHHS K NPHUPOAEC KaK HCTOYHUKY KHU3HU
Ha 3emJie, OCHOBE €€ CYIIECTBOBAHUS,

MOBBLIIIIEHUE  YPOBHSI  DKOJOTMYECKOW  KYJIbTYphl: MOPUOOPETEHHE  OIbITa
IJIAHUPOBAHUS IMOCTYNKOB M OLEHKU MX BO3MOKHBIX IMOCIEACTBHI U1l OKpYKaroIIeu
Cpelbl; OCO3HAHME TJI00ATBHOTO XapaKTepa HKOJIOTHYECKUX MpoOJieM U MyTed HX
pellieHusl; CIOCOOHOCTh TPHUMEHSTh 3HAHMS, IOJydaeMble TPH H3yYEHUU XUMUH,
JUIS pelieHus 3a]ad, CBSI3aHHBIX C OKPYXAIOUIEH Cpenoil; aKTUBHOE HEMPUSITHE
JICUCTBUM, MPUHOCIIIMX BPEI OKPYXKAIOWIEW Cpele; OCO3HAHHWE CBOCH POJM KaK
rpaxaaHuHa U MOTPEOUTENST B YCIOBHSIX B3aMMOCBSI3M TMPUPOTHON, TEXHOJIOTHYECKON
U COIMAIbHOM Cpel; TOTOBHOCTh K VYYAaCTHIO B MPAKTUUECKOM AESATEIbHOCTH
HKOJIOTUYECKON HAIPaBJIECHHOCTH.

METAIIPEAMETHBIE PE3YJIbTATDBI

MeranpenMeTHble Pe3yJIbTaThl 00y4YaIOUXCsl, OCBOMBIIUX MPOTrpaMMy MO XUMUHU
OCHOBHOT'O 001IIero 00pa3oBaHusi, BKIIOYAIOT:

YCBOCHHE MEXKJUCUUIUTMHAPHBIX (MEXKIPEAMETHBIX) TMOHATHHA, OTpa)Karol[ux
MaTepHallbHOE €JUHCTBO MHUpa U MpoIlecC MO3HaHUs (BEHIECTBO, CBOWCTBO, YHEPTHUf,
SBJICHWE, HAy4YHbINH (haKT, 3aKOHOMEPHOCTh, THUIIOTE3a, 3aKOH, TEOpHs, HaOIIoJIeHNE,
U3MEpEeHne, UCCIIEeIOBAaHNE, IKCIIEPUMEHT U JAPYTHUE);

OBJIQJICHUE YHUBEPCAJIbHBIMU YUYE€OHBIMU JIEUCTBUSIMHU  (TIO3HABATEIHHBIMH,
KOMMYHUKATUBHBIMH, PETYJISTUBHBIMH), BOKHBIMU I TOBBIIIEHUST A(H()EKTUBHOCTH
OCBOCHHSI COJIepaHUsl ydeOHOro mnpeamera, GOpMUPOBaHUS KOMIIETEHIIMH, a TaKXKe
MPOEKTHO-UCCIIEA0BATEIHLCKON IESITEIBHOCTH 00 yJaroUIUXCs B Kypce XUMUU;

CIIOCOOHOCTh HX HCIMOJIb30BaTh B y4yeOHOMW, IO3HABATEILHOW M COLUATILHOU

ITPaKTHKE.
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ITo3naBaTe/ibHBIE YHUBEPCAJIbHBIC y'-IeﬁHbIe HeﬁCTBHﬂ
ba3oBble JJoruueckue aelcTBHS:

YMEHHS KCIOJIb30BaTh MPUEMbI JIOTHUYECKOTO MBIIICHUS TIPU OCBOCHUM 3HAHUIA:
pacKpbIBaTh CMBICT XMMHUYECKUX TMOHSATUN (BBIIETATH UX CYIIECTBEHHBIC IMPHU3HAKH,
yCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMH TOHSTHSMH); aHAJIM3UPOBATh, CPABHUBATD,
0000111aTh, BRIOWPATh OCHOBAHUS JIsl KJIACCU(UKAIMKM U CUCTEMAaTU3aINN XUMUYECKUX
BEIIECTB W XUMHUYECKUX PEAKIMN; YCTaHABJIWBATh NMPUYMHHO-CIICJICTBCHHBIEC CBS3U
MEXIy OOBEKTaMH W3yYCHHUS, CTPOHWTH JIOTUYECKHE pPacCyKJICHUs (WHIYKTUBHEIE,
JNEAYKTHBHBIC, TI0O AaHAJIOTHH), TNpeajaraTb KPUTEPUH U  BBIABIATH  0OIIHE
3aKOHOMEPHOCTH W TPOTHBOPEYHUS B M3ydaeMBIX TPOIECCaX M SIBICHHSIX; IMPOBOJHUTH
BBIBOJIBI M 3aKIIOYCHHUS, YMEHHUS TMPUMEHATH B TMPOIECCE TO3HAHUS TOHSTHS
(IpeMeTHBIE U METANIPEAMETHBIE), CHMBOJIMYECKHUE (3HAKOBBIE) MOJIENU, UCIOJIb3yEeMbIe
B XMMUH, MIPEOOPA30BBIBATh MOJICTBHBIC MPEJACTABICHUS — XUMUYECKHI 3HAK (CHMBOJI
AJIEMEHTA), XUMHUYecKasi (hopMylia U ypaBHEHUE XUMUYECKON pEaKIuu — MPU PEIICHUN
y4eOHBIX 3a7a4; C YYE€TOM OTHUX MOJCIbHBIX IMPEACTABICHUN XapaKTepU30BaTh
U3y4aeMble XUMUYECKHUE BEIIECTBA U XMMUYECKUE PEAKIUU.

ba3zoBble uccienoBarebckue AeicTBUS (METOAbl HAYYHOr0 NMO3HAHHUS BeHIECTB
U SIBJICHUM):

YMEHUS TMPUMEHSATH METOJbl HAy4YHOrOo TIO3HAHUS BEIIECTB U  SIBJICHUU
Ha SMIMPHYECKOM U TCOPETUUSCKOM YPOBHSAX B yUeOHOM MO3HABATEIILHOW M IMTPOECKTHO -
HCCIIeIOBATEILCKOM eI TEIbHOCTH,

YMEHHS UCIOJIB30BaTh MOCTaBJICHHBIE BOMPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS
U CaMOCTOATEIIbHO  CTaBUTh  BONPOCHI, aHAIM3UPOBATh  (DAKTHI,  BBHISBIATH
u (popmynupoBaTh NpodsemMy, ONpeaessaTh 1elb U 3a7a4l, COOTBETCTBYIOIIUE PEIICHUIO
npoOJieMbl;  TpeasiaraTh  OMHUCATEIbHYIH0 WM OOBSICHUTEIBHYIHO  THUIIOTE3y
U OCYIIECTBJISITh €€ TMPOBEPKY; YMEHHS TPOBOAWTh HW3MEPEHUS HEOOXOIUMBIX
rapamMeTpoB, BBIYUCIICHUS, MOACIUPOBAHNE, HAOIIOACHUS U SKCIIEPUMEHTHI (peaibHbIe
U MBICIICHHBIE), CaMOCTOATEIHLHO TPOTHO3UPOBATH PE3YIbTaThl, (HOPMYIUPOBATH
0000IIeHNsT W BBIBOALI IO PE3yJbTaTaM IMPOBEICHHOTO OIbITa, HWCCICIOBAHNUA,
COCTaBJISITh OTYET O MPOJICITAHHON padoTe.

Pabora ¢ undopmanmueii:

YMEHHSI OPUEHTHUPOBATHCS B Pa3IUYHBIX HMCTOYHUKAX HHPOpMAMKU (HAYYHO-
MOMYJIIpHAs JIUTEpPAaTypa XUMHUYECKOTO COJIEp>KaHHUs, CIPAaBOYHBIE TOCOOUS, PECYPCHI
HuTtepHeTa); aHaIM3UpOoBaTh MHPOPMAITHIO U KPUTHUECKH OIICHUBATDH €€ JOCTOBEPHOCTh
U HEMPOTHBOPEUYMBOCTh, OTOMpATh W HWHTEPHPETUPOBATH HWH(OpPMAIUIO, 3HAYUMYIO
JUIs  pelieHus y4eOHOM  3adaud; YMEHHUS TPHUMEHSTh pa3IMyHbIe  METOMbI
u  (GOpMYIHMpOBaTh 3aMpoChl MPH TMOUCKE U OTOOpe HHGOpPMAIMK, HEOOXOIUMON
JUTSI BBITIOJTHEHUST y4E€OHBIX 3aJ1a4; MCIIOJIb30BaTh WH()OPMAITMOHHO KOMMYHUKATHUBHBIC
TEXHOJIOTUM W Pa3JIMYHbIE TIOMUCKOBBIE CHCTEMBI, CAMOCTOSTEIHHO BBIOMPATH
ONTUMANIbHYIO (OpMy TpeacTaBieHuss uHpopManuu (CXembl, TpaduKH, TUATPAMMBI,
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TaOJIMIBL, PUCYHKH U Apyrue (opMbl); YMEHHS UCII0JIb30BATh HAyUHBIN S3bIK B KAUECTBE
cpeacTBa paboOThl € XUMHYECKOM HH(OpManuen; NPUMEHSATh MEXIPEeIMETHbIE
(pusnueckne M MaTeMaTUYECKHUE) 3HAKU M CHMBOJIbI, (OpMyibl, aOOpeBHATYpBHI,
HOMEHKJIATYpy, UCIOJb30BaTh U MPeoOpa30oBbIBaTh 3HAKOBO-CUMBOJIMYECKUE CPENCTBA
HarJIsITHOCTH.

KoMMmyHHKAaTHBHbIE YHUBEPCAJIbHbIE Y4eOHBIE JeiiCTBUS
OO0menune (MMCbMEHHAasi M YCTHAA KOMMYHUKALHS):

IPEJICTABIISATh MOJYYCHHbIE PE3YJIbTaThl TO3HABATEIBHOMN EATEILHOCTU B YCTHBIX
U THUCbMEHHBIX TEKCTax; IMYyOJMYHO BBICTYNATh C MpPE3eHTAlMENd pe3ylbTaToB
BBIMIOJIHEHUSI XMMHYECKOrO0  3KCIEepUMEHTa (UCCIEeI0BATEeNbCKOW  J1aDOpaTOpPHOI
WIA MPAKTUYECKOW paboThl, y4eOHOTrO MPOEKTa); B X0Je auanora u (Win) JUCKYCCUU
3a71aBaTh BOIPOCHI MO 00OCYK/IaeMOi TeMe U BBICKa3bIBaTh UaeH, GOPMYyIHUPOBATH CBOU
MPEJIOKEHNS OTHOCUTENIHHO BBINOJHEHUS NMPEAJIOKEHHON 3a/1a4H.

Y4eOHOE COTPYAHUYECTBO (IPYyNIIOBasi KOMMYHUKALNSA):

y4acTBOBAaTh B TPYIIOBBIX (opmax pabOTH: TUIAHUPOBATH OPTraHU3AIMIO
COBMECTHOU PabOTHI, OMPEACISATh CBOIO POJIb, PACIPENCIATh 3aJa4il MEXIY WICHAMHU
TPYNIBI, BBIOMHATH CBOKO YacTh pabOThl, KOOPAWHHUPOBATh CBOW JICHCTBUSA
C JICHCTBUSMH JIPYTHX WICHOB KOMAaHIbI, OMPEACIATh KPUTEPUU IO OIICHKE KadecTBa
BBITIOJTHEHHOW paboThl; pemiarh BO3HUKAIOIIME MPOOJIeMbl HAa OCHOBE ydeTa OOIIUX
WHTEPECOB U COTJIACOBAHUS MO3UIIMNA, YIaCTBOBATh B 00CYXICHUH, 0OOMEHE MHEHUSIMH,
«MO3TOBOM IIITYpME» U ApYrux (popmMax B3auMOJACHCTBUS.

PerynsiTuBHBIC YyHHMBEpPCaAJIbHbIE Y4eOHbIe 1eHCTBUA
Camoopranusanusi, CAMOKOHTP0J1b, CAMOKOPPEKLHS:

YMEHHUs pemarh Yy4eOHble M HUCCIIEAOBATENbCKUE 3aJaud: CaMOCTOSITENIbHO
BbIOMpaTh CHoco0 perieHus yuyeOHOW 3amayu (CpaBHHBATh HECKOJBKO BapHaHTOB
peleHus, BpIOMpaTh Hanbosee MOAXOIAIINNA ¢ YIeTOM CaMOCTOSITENIbHO BBIZCNICHHBIX
KPHUTEPUEB), TUIAHUPOBATH CBOIO pabOTy MpH pelIeHUH y4eOHON UITH UCCIIeI0BATENbCKON
3a71a4i; Ha OCHOBE MOJYYECHHBIX Pe3yNIbTaToB (OPMYIHPOBAaTh 000OIIEHNSI M BBHIBOJIHI,
IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE NPOIECCOB; aHAIM3UPOBATH PE3YNIbTATHI:
COOTHOCUTh CBOM JCHCTBHS C IUJIAHUPYEMBIMH pe3yJbTaTaMH, OCYIIECTBISThH
CAMOKOHTpPOJIb  JAEATENbHOCTH; KOPPEKTUPOBAaTh CBOIO JESATEIbHOCTh HAa OCHOBE
caMoOaHaIM3a U CaMOOLIEHKHU.

HPEIMETHBIE PE3YJbTATDHI

[IpenmeTHBIC pe3yabTaThl OCBOCHUS MPOTPAMMBI IO XUMHH OCHOBHOT'O OOIIIETO
oOpa3oBaHusi Ha yriIyOJEHHOM YpPOBHE HMMEIOT OOIIee COJEpKaTebHOE SJIPO
C MPEAMETHBIMHU pe3yJbTaTaMu 0a30BOTO YPOBHS, COTJACOBAaHBI MEXIY COOOW, YTO
MO3BOJISIET PEAM30BBIBATh YINIYOJIEHHOE M3YYeHHE KaK B paMKaX OTJENbHBIX KJIACCOB,
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TaK M B paMKaxX peaiM3allid WHIAWBUIYAJIbHBIX 00Pa30BaTEIIbHBIX TPACKTOPHUH, B TOM
YHCIIe UCIIONIBb3Ys CETEBOE B3aUMOACHCTBYE opranu3anuu. 1o 3aBepiieHun peanusanuu
nporpaMMbl  yriIyOJE€HHOTO YpPOBHS OOydaronuecs CMOTYT JIeTalbHEEe OCBOUTh
Marepual, OBIaIETh PaCIIMPEHHBIM KPYrOM MOHSITHH U METOJI0B, peliaTh 3a1aun Oosee
BBICOKOT'O YPOBHS CJIOKHOCTH.

IIpeaMeTHBIE pe3yIbTaThl BKIIOYAIOT: OCBOCHHUE 00 yUAOIITUMHUCS HAYUHBIX 3HAHUM,
YMEHUN U CTOCOOOB JAEHUCTBUM, crielMpUUecKuX sl MPEIMETHON 00JacTu «XUMUS»;
OCHOBBI HAYYHOT'O MBIIIUICHUS; BUJIBI ICSITEIHHOCTH T10 MTOJYYEHHUIO HOBOTO 3HAHUSI, €ro
WHTEpIIpETaIliy, TPeoOpa30BaHUI0 U IPUMEHEHUIO B PA3IMUHBIX YU4EOHBIX U PeaIbHBIX
KU3HCHHBIX  YCJIOBHSX; 00ECIEYMBAIOT BO3MOXXHOCTH  YCIICUTHOTO  OOYYCHHS
Ha CJICTYIOIIEM YPOBHE 00pa30BaHUS.

K xonmy obydenuss B 8 kiacce y oOydaromierocss Oyayr cpopMHUpOBaHbI
CIIEAYIOIIUE MPEAMETHBIE PE3yIbTaThl U3yYCHHUS] XUMUU Ha YIITyOJIEHHBIM YPOBHE:

pPacKpbIBaTb CMBICII OCHOBHBIX XUMHYECKUX IIOHATHUH: aroM, MOJIEKYJIa,
XUMHUYECKUN 3JIEMEHT, METaUl, HEMETAJLI, AJUIOTPOIHS, MPOCTOE BEIIECTBO, CIOXKHOE
BEIIECTBO, CMECh (OIHOpPOJIHAs W HEOJHOPOAHAs), BaJEHTHOCTb, OTHOCHUTEIbHAs
aTOMHAsT W MOJICKYJSIpHas Macca, KOJMYECTBO BEILIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBasi JOJS XUMHUYECKOrO D3JIEMEHTa B COEAUHEHUH, MOJIPHBIM 00BeEM,
OTHOCHUTEJIbHASI TUJIOTHOCTh Ta30B, OKCHJ, KHUCIOTa, OCHOBAaHUE, COJIb, aM(pOTEpPHBIH
oKcua, amM(pOTEpHBIN THAPOKCUJ, XUMHUYECKas PpEeaKius, KiIacCHU(pUKAIMSI PEaKIUi:
pPEaKIMy COCIMHEHUS, PEaKIUU PA3IOKEHUS, PEaKIIMU 3aMeIIeHUs, PeaKkIuu oOMeHa,
9K30- M DHIOTEPMHUYECKHE peaklMH; TEIIoBol 3(PPexT peakuuu; sSapo aroma,
AJNIEKTPOHHBIM CJIOW aroMa, aTOMHas OpOWTalb, PaJdyC aToMa, XUMHUYECKas CBS3b,
MOJISIpHA W HEMOJISIPHAS KOBAJICHTHAsl CBA3b, MOHHAS CBA3b, MOH, KaTUOH, AHWOH,
pacTBOp, MaccoBas 10 BellecTBa (MPOLEHTHAs KOHLIEHTPAILUs) B paCTBOPE, MOJISIPHAS
KOHIICHTPALMs BELIECTBA B PACTBOPE; IEKTPOOTPULATENBHOCTD, CTENEHb OKHUCIICHUS,
OKUCIIUTENN U BOCCTAHOBHUTENIH, OKHCICHHE W BOCCTAHOBJICHHE, OKHCIUTEIBHO-
BOCCTaHOBHTEJIbHBIC PEAKIIMU, METO/I AJIEKTPOHHOT0 OasaHca;

WUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMMUYECKUX MOHITUNA U IPUMEHATH 3TH
MOHATHS MPHU ONMMCAHUU BEIIECTB U UX MPEBPALCHUM;

WCIIONIb30BaTh XHMHUYECKYI0 CHMBOJIMKY [UIsl COCTaBJeHHUS (OPMYIN BEIIECTB
Y YPAaBHEHUU XMMUYECKUX PEAKIUN;

OTIpEENIATh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTMHEHUSX, CTEIICHb
OKHUCJICHHSI 3JIEMEHTOB B OWHApHBIX COEIMHEHUSX, NPHUHAIJICKHOCTh BELIECTB
K OINpEIECICHHOMY KJacCy COeQUHEHUH 1o ¢dopMynam, BHAbl XMMHUYECKOW CBS3H
(KOBaJICHTHOW Y MOHHOM) B HEOPraHUYECKUX COCTUHEHUSX;

PaCKpbIBaTh CMBICII 3aKOHOB COXPaHEHMUSI MACChl BEILIECTB, IOCTOSHCTBA COCTAaBa,
[lepuonnueckoro 3akona J[.JM. MeHnneneeBa, aTOMHO-MOJIEKYJISIPHOM TEOPHUH, 3aKOHA
ABOragpo u ero cieCTBUM, NPEACTABICHUN O HAYYHBIX METOAAX ITO3HAHUS, B TOM YHCIIE
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AKCIIEPUMEHTAIIBHBIX U TECOPETHUUYECKUX METOJaX HCCIEIOBaHUS BELIECTB U U3YUYCHUSA
XUMHYECKUX PEAKIIHI;

JIEMOHCTPUPOBATh TOHUMAHKE MEPUOANIECKON 3aBUCUMOCTH CBOMCTB XUMHUECKUX
AJIEMEHTOB OT UX NMOJIOKEeHUA B [leproanueckon cucremMe:

OMHUCBHIBATh MU XapakTepu3oBaTh TabmuuHyio (opmy Ilepmogmueckoit CHCTEMBI
XUMHUYECKHUX DJIEMCHTOB: pa3MyaTh IOHATHSA «TJIaBHas mnoArpynmna (A-rpymma)y
u «mmobouHas noarpymnmna (b-rpyrma)y, «manbie nepruoab» U «OOJIbITUE IEPUOIBDY;

COOTHOCUTH 0003HAYEHUsI, KOTOpbIE UMEtoTcs B Tabnuile «Ilepuoanueckas cucrema
xumuueckux osneMmeHtoB .M. MeHnneneeBa», ¢ YHMCIOBBIMU XapaKTEPUCTHUKAMHU
CTPOEHHUSI aTOMOB XHMHUUYECKUX DJIEMEHTOB (COCTaB W 3apsij sapa, 0OIee 4YHucio
AJICKTPOHOB U PACTIPEICICHUE UX T10 JIEKTPOHHBIM CIIOSIM);

OOBSICHATH  CBSI3b  MOJOXKEHHUA dneMeHTa B llepuonuueckoil  cucteme
C pachpeleseHUEeM »BJIEKTPOHOB II0 HJHEPreTUYEeCKUM YPOBHSIM, TMOJIYPOBHSIM U
opOuTaIsiM aTOMOB MEPBBIX YETHIPEX MEPUO/IOB;

KJIacCU(UIIMPOBATh  XMMHYECKHE  DJEMEHThI, HEOPraHWYECKHE  BEIICCTBA,
XUMUYECKHEe peakiuu (M0 YHMCIy W COCTaBy Y4YacTBYIOIIMX B PEaKIIMU BEIIECTB,
0 TerI0BoMY 3P deKTy);

XapaKTepu3oBaTh (ONMUCHIBATh) (PU3MUECKHE M XUMHYECKHE CBOMCTBA IMPOCTHIX
M CIIOKHBIX BEIIECTB: KHCJIOpPOAA, BOJOPOJA, BOJBI, OOIHME XMMHUYECKHE CBOMCTBA
OKCHJIOB, KUCIIOT, OCHOBAHHUM U COJIEH, TEHETUUECKYIO CBSA3b MEXy HUMHU, MIOJITBEPAKIast
puMepaMu MOJIEKYJISIPHBIX YPABHEHUIN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIHiA;

OMUCKIBAThH POJIb KUCTIOPOa, BOJAOPO/IA U BOJIbI B MPUPOJIHBIX MPOIIECCaX, B JKUBBIX
OpraHu3Max, WX MNPUMEHEHHUE B Pa3JIMUHBIX OTPACISIX MPOMBIILICHHOCTH, BO3MOXHOE
HCIIOJIb30BAHUE B COBPEMEHHBIX TEXHOJIOTHSIX;

OOBSCHATHh W MPOTHO3UPOBATH CBOMCTBA BEIISCTB B 3aBUCHMOCTH OT HMX COCTaBa
W CTPOCHHS, BO3MOXXHOCTH MPOTEKAHUS XUMHUUYECKMX IIPEBpAICHUNM B Pa3IUUYHbBIX
YCIIOBUSIX;

BBIYMCIIATh OTHOCHUTEJIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYKO MAacChl BEIIECTB,
MOJISIPHYIO MacCy CMECH, MOJBHYIO JOJII0 XMMHUYECKOrO 3JIEMEHTa B COCAUMHEHUHU,
MaCcCOBYIO JIOJIIO XHMHYECKOro JJieMeHTa Mo (opMysie COCIUHEHHS, HaXOIUTh
npocTeiyo (GopMyiny BeIIeCTBa MO MACCOBBIM WJIM MOJIBHBIM JIOJISIM 3JIEMEHTOB,
MAacCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MOJIPHYIO KOHIICHTPALMIO BEIIECTBA
B PacTBOpE, MPOBOJUTH PACUETHI IO YPABHEHUAM XUMUYECKOU pEaKIIUU;

MIPUMEHSTh OCHOBHBIE ONEPAllUK MBICIIUTEIILHON JIEATEIbHOCTA — aHAJIU3 U CUHTE3,
CpaBHEHHUE, 0000IIEeHHEe, CUCTEeMaTU3AINI0, KJIacCCU(UKAIMIO, BBISBICHHWE MPUUYUHHO-
CJIC/ICTBEHHBIX CBSI3€M — JJISI M3Y4YEHUS CBOMCTB BEHIECTB U XMUMHUUYECKHUX PEAKIIHM,
€CTECTBEHHO-HAyYHBIE METO/IbI TIO3HAHUS — HAOJII0/ICHUE, U3MEPEHUE, MOJICITMPOBaHUE,
AKCTICPUMEHT (PEaJIbHBIM M MBICIICHHBIN) — JIJI1 OCBOCHHS YICOHOTO COJIepKAHNS,

pPacKpbIBaTh CYIIHOCTh MPOIIECCOB OKUCJICHHSI U BOCCTAHOBJICHMS, COCTaBJISTh
YpaBHEHUSI  MPOCTHIX  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  peakiuii  (MeToaoM
AJIEKTPOHHOT O OaaHca);
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YCTAHABJIMBATH CBSI3U MEXAY pPEaIbHO HAOII0JaEMbIMU XUMUUECKUMU SIBJICHUSMU
U TpoIeccaMy, MPOUCXOASIIMMU B Makpo- U MHUKPOMHPE, OOBICHATh NPUUYHHbI
MHOrooOpa3usi BEIIECTB, COOTHOCUTh XUMHUYECKHE 3HAHUS CO 3HAHUSAMH JIPYTUX
y4€OHBIX MPEIMETOB,;

coOmoaaTe mpaBwia 0Oe30MacHOM padOThl B J1a0OPATOPUM TPHU HCHOIb30BAaHUU
XUMHUYECKON Tocynbl U 00OpYAOBaHMS, a TAKXKe MpaBWjia oOpalleHusl ¢ BEIIeCTBaMU
B COOTBETCTBUH C UHCTPYKIUSIMH BBITOJHEHHUS JIJAOOPATOPHBIX OTBITOB U TPAKTUYECKUX
paboT MO MOJYYCHHUIO M COOMPAHUIO Ta3000pa3HbBIX BEIIECTB (BOAOPOA M KUCIOPOA),
IPUTOTOBJIEHUIKD PACTBOPOB C OINPEACIEHHOW MAacCOBOM JOJIEM PacTBOPEHHOTO
BELIECTBA, PEIICHUIO SKCIEPUMEHTANBHBIX 3adad N0 TeMe «OCHOBHBIE KJIACCHhI
HEOPraHMYECKUX COCTMHEHUI;

JIEMOHCTPUPOBATh BJIaJICHUE OCHOBAMHU XMMHUYECKON I'paMOTHOCTH, BKJIIOYAIOIIEH
yMeHHsI 0€30MacHOro oOpalleHHsl ¢ BEUIECTBAMM, UCIOJb3yeMbIMU B MOBCEIHEBHOU
KU3HM, a TaKKe 3HAHME TMpaBWJI TOBEACHHS B LEIAX COEpEex)EHUs 310pOBbS
Y OKPY/KAIOLIEN CPEBI.

K xonmy oOydenuss B 9 kiacce y oOydaromerocs OyayT chopMupoBaHbl
CIIEYIOIINE MPEIMETHBIE PE3YyJIbTaThl U3yYEHUS XUMUU Ha yri1yOJ€HHBIM YPOBHE:

pacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX NTOHATUI: XUMUUYECKHI 3JIEMEHT, aTOM,
MOJIEKYJIa, HWOH, KAaTHOH, AaHUOH, JJEKTPOOTPULIATEIILHOCTh, CTENEHb OKHUCIICHHUS,
XUMUYECKasg peakius, TEeIIoBol dS(PQeKT peakiuu, Mojab, MOJSPHBIA 00beM,
pacTBop;

ANEKTPOJUTHL, HEANEKTPOIUTHI, DJIEKTPOJIUTUYECKAS] JIUCCOIMALUs, pEeaKUuu
MOHHOIO OOMEHa, THApPOJIU3 cojiel, oOpaTumble M HeoOpaTHUMbIE pEaKIHH,
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKIINH, OKHUCJIUTENb, BOCCTaHOBUTETb,
OKHCIIEHME U  BOCCTAHOBJIGHHE,  DJIEKTPOJM3,  aJUIOTPONHs,  aM(OTEPHOCTb,
XUMUYECKasd CBs3b (KOBaJECHTHAs, WOHHAsA, METAJUIMYECKas), MEXMOJEKYISIPHbIE
B3auMoOJecTBUS  (BOAOpOAHAs CBs3b, cCuibl Bau-nep-Baanbca), KOMIUIEKCHbBIE
COCAMHEHUS, KPUCTAUIMYECKHE peleTku (MpUMHUTHBHAs KyOuueckas, OOBEMHO-
LEHTPUPOBAHHAsA KyOMYecKasi, T'paHElEHTPUpPOBaHHAs KyOuyeckas, reKcaroHajbHas
IJIOTHOYIIAKOBaHHAas), KOPPO3UsSI METAJIOB, CILIABBI; CKOPOCTh XUMUYECKON pEeaKilui,
KaTaJln3, XUMAYECKOE PABHOBECHE, IIEMEHTHI XUMUYECKOW TEPMOAMHAMHUKH KaK OJHOU
U3 TeopeTndeckux ocHoB xumun; [1/1K;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX TOHITUI U IPUMEHSATH 3TU
MOHSTHS MIPU ONKMCAHUU BEILIECTB U UX MPEBPAILCHHI;

HCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJIl COCTaBJEHUS (OpPMYJ BEIIECTB
Y YPAaBHEHUN XUMHUYECKUX PEAKIINM;

ONpEAENATh BAJEHTHOCTh M CTENEHb OKUCIEHUS XHMHYECKMX 3JIEMEHTOB
B COCIMHEHMSX PA3IUYHOIO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K OIPENEICHHOMY
KJIACCY COEIMHEHUU 1o GhopMysiaM, BUIbI XUMHUYECKOU CBS3H (KOBAJICHTHOW, MOHHOM,
METANINYECKON) B HEOPraHWYECKUX COEAUHEHUSIX, 3apsA] HOHAa MO XHWMHYECKOU
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dbopMyIe, xapakTep Cpelbl B BOJHBIX PAacTBOpax HEOPraHUYECKUX COCAMHEHHH, THII
KPUCTAJUIMYECKON PEIIETKH KOHKPETHOT'O BEIIECTBA;

pPacKpbIBaTh CMBICIT [Tepuoauueckoro 3aKOHa .. Menpeneena
U IEMOHCTPUPOBATH €TI0 MOHUMAaHUE:

OMUCHIBATh U XapakTepu3oBaTh TabmuuHyro (opmy Ilepuoamueckoil cUCTEMBbI
XUMHUUYECKUX DJJIEMEHTOB: pa3inuarh MNOHATUA «A-rpynmna» u «b-rpynmay, «Manbie
MEPUOBDY U «OOJIBIITNE IEPUOJIBIY;

OOBSCHATH  CBSI3b  TOJIOKEHHWST  dyieMeHTa B [lepuogmdeckoil  cucreme
C pacnpeicsiieHHEM DJIEKTPOHOB IO DSHEPreTUYECKUM YPOBHSM, MOAYPOBHSIM
¥ OpOUTAIIM aTOMOB TIEPBBIX YETHIPEX MEPHOJIOB;

BBIICNISATh OOIIME 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB JJIEMEHTOB U HUX
COCIMHEHUN (KUCIOTHO-OCHOBHBIX M OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOWCTB
OKCHJIOB M THJIPOKCUOB) B Mpe/iesiax MaJbIX NEPUOJIOB U IIABHBIX MOATPYII C Y4ETOM
CTPOEHHS UX aTOMOB;

PacKpbIBaTh CMBICI TEOPHUH JIEKTPOJIUTUUECKOMN Irccolnaluu, 3akona ['ecca u ero
CJIEJICTBUHM, 3aKOHA JEUCTBYIONIMX MAacCC, 3aKOHOMEPHOCTEM HU3MEHEHHUSI CKOPOCTH
XUMHUYECKON  peakllMy, HaMpaBJICHUS  CMEIICHUS  XMMHYECKOTO  PaBHOBECHS
B 3aBUCHUMOCTHU OT Pa3JIMYHBIX (PAaKTOPOB;

KJIacCU(UIIUPOBATh  XUMUYECKHE  DJIEMEHThI, HEOPraHWYEeCKHUE  BEIIECTBA,
XUMUYECKHUE peakuuu (MO0 YUCIYy W COCTaBY Y4YacTBYIOIIMX B PEAKIMU BEIIECTB,
Mo TEIIoBOMY 3(QeKTy, Mo arperaTHOMy COCTOSHHIO PEareéHTOB, MO HM3MEHEHUIO
CTENEHEW OKHUCJICHUS XUMHUUYECKHUX OJJIEMEHTOB, IO OOpPaTUMOCTH, IO YYacCTHUIO
KaTajlu3aTopa);

XapaKTepU30BaTh (OMUCKHIBATH) OOIIME XUMUUECKHNE CBOMCTBA BEIIECTB PA3IMUHbBIX
KJIACCOB HEOPraHMYEeCKUX COCIAMHEHUW, TOATBEPXKJas OTO OINHCAHHE MPUMEpPaMHU
MOJIEKYJISIPHBIX U MOHHBIX YPABHEHUI COOTBETCTBYIOIINX XUMHUUECKUX PEAKIIUIA;

COCTABJISITh YPAaBHEHUS: DSJIEKTPOIUTUYECKOW AUCCOLIMALIMM KHCIOT, LIEIoUYen
U COJIeH; TIOJIHBIE U COKpAICHHbIE YpaBHEHUS pPEaKlMii MOHHOTO OOMEHA; peaKIMid,
MOATBEPXKAAOIIUX  CYIIECTBOBAHUE T'€HETUYECKOM CBSI3M MEXAY BeEUIECTBaAMU
Pa3IMYHbBIX KJIACCOB;

pacKphIBaTh CYIIHOCTH IMPOLIECCOB THUPOJIN3a COJEH MOCPEACTBOM COCTABJICHHUS
KpaTKUX MOHHBIX M MOJEKYJISPHBIX YPAaBHEHUM pEaklUid, CYyIIHOCTh OKHUCIUTEIHHO-
BOCCTAaHOBHUTEJIbHBIX PEAKIIMI MOCPEICTBOM COCTABIICHUS AJIEKTPOHHOTO OajlaHca dTHX
peakuui;

MpeACKa3bIBaTh XapaKkTep CPebl B BOJAHBIX PACTBOpAX COJIEH;

XapaKTepu3oBaTh (OMUCHIBATh) (PU3MUECKHE M XUMHUYECKHE CBOMCTBA IMPOCTHIX
BEIECTB (KUCIOPOJ, 030H, IrpaduT, aliMa3, KpeMHuUid, 6op, azor, dochop, cepa, xjop,
HaTpuM, KM, MAarHui, KajJbllUi, aJIOMHHUMN, >KEJIe30, MelIb, IUHK, cepedpo)
U O00pa30BaHHBIX MMM CJOXKHBIX BEHIECTB, B TOM YHCIE HX BOJHBIX PACTBOPOB
(amMHak, XJIOpOBOJIOPOI, cepoBoaopo, okcuasl yraepoaa (I, IV), kpemuus (IV), azora
(L 1L, I, IV, V) u dochopa (III, V), cepur (IV, VI), ceprucras, cepHasi, a3oTHasi,
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dbocdopHasi, yronbpHas, KpEeMHHUEBAs KUCIOTHI, OKCHUIbI M TUJIPOKCHIbBl METaJUIOB
IA — ITA-rpynm, amromunus, menu (1), nmunka, sxenesza (I1 u IID));

MOSICHATH COCTaB, OTAEJbHBIE CIIOCOOBI MOTYYEHHUS U CBOMCTBA CJIOXHBIX BEILIECTB
(kucnopoicoaepKaliie KUCIOThl XJI0pa, a30TUCTasl, OOpHAas, YKCYCHasi KUCIOTBI U MX
conu, rasorennibl kpemuus (IV) u gocdopa (III u V), okeun u rugpokcun xpoma (III),
MepMaHraHatr Kajus;

OMKCHIBATh POJIb BAKHEHIIMX HM3Y4aeMbIX BEIIECTB B MPHUPOJHBIX MPOIECCaXx,
BJIMSTHUE HA JKUBBIC OPraHW3MBbI, MPUMEHEHHWE B PA3IMYHBIX OTPACIAX SKOHOMUKH,
MCIIO0JIb30BAHUE JJISl CO3/1aHUSI COBPEMEHHBIX MATEPHUAJIOB U TEXHOJIOTHUIA;

POBOJINTH PEAKIUHU, TOATBEPKIAIONINE KA4YECTBEHHBIA COCTAaB Pa3IUMIHBIX
BEIIECTB, PACIO3HABATH OIBITHBIM MYTEM COJEPKalUEecss B BOJAHBIX PAaCTBOPAX HOHBI:
XJjopua-, OpoMua-, uoaua-, cyibdar-, docdar-, KapOOHAT-, CHIMKAT-, CYIb(PUT-,
Cynb(huI-, HUTPAT- U HUTPUT-UOHBI, THIPOKCUA-HUOHBI, KATUOHBI aMMOHHUS, MarHus,
KaJIbIIMSl, aTFOMUHUA, xKene3a (2+) u xkenesa (3+), meau (2+), IUHKA;

OOBSCHATh W TMPOTHO3UPOBATH CBOMCTBA BAXKHEUIIMX H3y4YaeMbIX BEILECTB
B 3aBUCUMOCTH OT MX COCTaBa M CTPOEHUS, IPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT UX
CBOICTB, BOBMOXXHOCTh MPOTEKAHUS XUMUUECKUX MPEBPAILCHUN B Pa3IMYHbBIX YCIOBUAX
Ha OCHOBE PacCCMOTPEHHBIX PJIEMEHTOB XUMUYECKOW KHHETUKU U TEPMOJAUHAMUKY;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJSIDHYKO MAacChl BELIECTB,
MacCOBYIO JIOJIIO XMMHUYECKOIO 3JIeMEHTa Mo (popMyse COeIUHEHUS, MACCOBYIO JOIIO
BEUIECTBA B pPACTBOPE, MOJBHYIO OO XHUMHUYECKOTO 3JEMEHTAa B COCIUHEHUH,
MOJIIPHYIO KOHIIEHTPAllMIO BEIECTBA B PAaCTBOPE, HAXOAUTH MPOCTEHUIIYI0 (HOpMYITy
BEUIECTBA [0 MACCOBbIM WJIA MOJBHBIM JIOJIIM 3JIEMEHTOB, MPOBOAUTH PacUEThl
N0 YPaBHEHUSIM XUMUYECKHX PEAKIMl ¢ Y4eTOM HEAOCTaTKa OJIHOIO M3 pPEarcHToB,
MPAKTUYECKOTO BbIXOA MPOAYKTA, 3HAUEHHS TEIIOBOT0 3 (heKTa peakinu, ONpeaesaTh
COCTaB CMeceH;

cobmoaTe mpaBuia 0e30macHoil paboTel B JabopaTopuu MpH HCIOIb30BAHUU
XUMHYECKON TOCYIbl U 000pyIOBaHMS, a TakKe MpaBuja OOpalleHHs C BElleCTBaMU
B COOTBETCTBHH C HHCTPYKIIUSIMH BBITIOJTHEHUS JTA00OPATOPHBIX OTBITOB M IPAKTUICCKUX
paboT 1O MOJIYYEHHUIO U COOMPAHUIO Ta3000pa3HbIX BEUIECTB (aMMHAKa M YTIIEKUCIOTO
raza) M pEIICHUIO DJKCIEPUMEHTANbHBIX 3a7ady [0 TeMaM Kypca, Mpe/ICTaBIsATh
pe3ynbTaThl AKCIEpUMEHTa B (opME BBIBOJOB, JI0KA3aTEIbCTB, TpaQUKOB, TaOJIHIL
Y BBISIBJIITh ODMIIMPUYECKUE 3aKOHOMEPHOCTH;

MPUMEHSATHh OCHOBHBIE ONEPALUHA MBICIUTEIBHOU ACSITEIBHOCTH (aHAJIM3 U CHHTE3,
CpaBHEHHE, O000O0IIEHNEe, CHUCTEMAaTU3AlNI0, BBISBICHUE TPUYUHHO-CIEICTBEHHBIX
CBSI3€i1) MpY U3YYEHUH CBOMCTB BEUIECTB U XUMUYECKUX PEAKI i1, BJIaI€Th €CTECTBEHHO-
HAay4HbIMU METOJaMU TIO3HaHUs (HAOMIOAEHUE, UW3MEpPEeHUe, MOJCIMPOBAHMUE,
HKCIIEPUMEHT (peabHBIM U MBICJICHHBIN );

IPUMEHSTh TpaBuiia 0€30MacHOr0 OOpAIICHHUS C BEIIECTBAMH, HCIOJIb3yeMbIMH
B TIOBCETHEBHOW >KWU3HHU, TIpaBWJIa TIOBEICHUS B IMENAX COEPEeKEHUS 370POBbS
Y OKpYKarollle IpUPOIHOM Cpeibl, MIOHUMATh Bpel (OMaCHOCTh) BO3/IEMCTBUS HA 5KUBbIE
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OpPraHU3Mbl OINpPECICHHBIX BEIIECTB, MOSCHATh HA MpPUMEpPax CHOCOObl YMEHBIIEHUS
U TPEJOTBPAICHUSI UX BPEIHOT'O0 BO3JEUCTBUSI, 3HAUCHHUE KUPOB, OCIKOB, YIJIEBOJIOB
JUTS OpTaHU3Ma YeJIOBEKa;

WCITOJIb30BaTh TOJYYCHHBIE TpEACTaBiIeHUus O cdepax mpodheccHoHaTbHOMI
NEATENbHOCTH, CBS3aHHBIX C HAyKOW W COBPEMEHHBIMHU TEXHOJIOTHSIMH, KaK OCHOBY
I TIpo)eCCUOHATLHON OpUEHTAllMM MW JJIi OCO3HAHHOIO0 BHIOOpAa XHWMHHU Kak
npoGUIBLHOTO TIpeaMeTa MPH MPOJOJDKEHUN OO0y4YeHUs Ha YPOBHE CPEIHEro OOIIero
oOpa3oBaHus;

y4acTBOBAaTh BO BHEYPOYHOW IMPOCKTHO-HCCIEIOBATEIBCKON  JeATEIHbHOCTU
XUMUYECKOM U  XHUMHUKO-DKOJIOTMYECKOW  HAMpaBIEHHOCTH, MPHOOPECTH  OIBIT
NpOBEJEHUsT Y4eOHBIX MCCIEAOBaHUN B YCIOBUSAX OOpa30BaTENbHBIX OpraHU3alluil,
a TaKKe opranusainui (IIeHTPOB) AOMOJIHUTEIHLHOTO 00pa30BaHUs IETEH.
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8 KIIACC
Ne | HanmenoBanue paznenos u | Konuuectso OcHOBHbIE BUJIBI AEATETLHOCTH
: Conepxanue o0yueHUsI
n/m| TeM y4yeOHOro mpeamera 4acoB o0 yyaroumxcs
IlepBoHauanbHbIE XUMHYECKUE TOHATHS
1.1 | Xumus — BaxxHas 00J1acTh 6/10 Xumus — BakHas 00J1acTh PackpbIBaTh CMBICIT U3ydaeMbIX

€CTECTBO3HAHUS U
MPaKTUYECKON
JESITENIbHOCTH YeJIOBEKa

€CTECTBO3HAHUS U MPAKTUYECKON
NeATeNIbHOCTU uenoBeka. [Ipenmer
XUMUHU. Poiib XuMHH B )KU3HH
yenoBeka. Kpatkue cBeneHus

00 UCTOPUU BOZHUKHOBEHUS

Y Pa3BUTHUSI XUMUU. XUMUS B CUCTEME
Hayk. Tena u Bemectsa. Ousznueckue
W XUMHUYECKHE CBOMCTBA BEIIECTB.
ArperatHbie COCTOSIHHS BEUIECTB.
[ToHsITHE O TEOPETUUECKUX

U OMIIUPUYECKUX METOJIaX MO3HAHMS
B €CTECTBEHHBIX HayKaXx.
[IpencraBineHns 0 HAy4YHOM ITO3HAHUU
Ha SMIIUPUYECKOM YPOBHE:
Ha0II0/IcHNUEe, U3MEpPEHUE,
AKCIEPUMEHT, MOACIUPOBAHUE,
BbIuucieHue. [lpeacrapnenus

O HAyYHOM TTO3HAHUU

IIOHSATHUH.

PackpbIBaTh pojib XUMHUU B IPUPOJIE

M J)KU3HU YEJIOBEKA, €€ CBSI3b

C IpYrUMH HayKaMH.
XapakTepu3oBaTh HAYYHbIE METO/BI
W3Y4EHUS IPUPOJIBIL.

PasnnuaTte 4uCThIE BEIIECTBA U CMECH;
TOMOI'€HHbIE U TE€TEPOr€HHBIE CMECH.
HaOmonaTh 1 onuceiBaTh 0OBEKTHI
IIPU NPOBEAECHUM AEMOHCTpALUI

1 1a00paTOPHBIX OMBITOB

M0 U3YYEHHIO (PU3UUECKUX CBOMCTB
BEIIECTB, CIOCOOOB pa3/iesieHuUs
cMecel BEIeCTB.

IIpoBOAUTE XUMUYECKUN DKCIIEPUMEHT
IIPU pa3JieJIeHuu cMecel (Ha mpuMepe
OYHCTKH MIOBAPEHHOU COJIM) B XOJI€
MpaKTU4YeCcKoil paboTsl Ne 2.

1'3/4 yueOHBIX Yaca B HEHENIO.
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Ha TEOPETUUYECKOM YPOBHE: HAy4YHbBIC
(bakThl, MpodiieMa, TUIoTe3a, TEOPHs,
3aKOH.

S3bIk xumMuu. MIcTtounnkmn
XUMHUYECKON MH(MOpMAaIIUH.

[TonsiTue o MeTomax padoOTHI

C XUMUYECKUMU BEIIIECTBAMU.
O6opynoBaHue MIKOJILHON
XUMUYECKOH JTabOpaTOpHH.

[IpaBumna Ge30macHOro ooparieHus

C BEIIECTBaMU U JIa0OpaTOPHBIM
000pyI0BaHHUEM.

YucTeie BENIECTBA U CMECH.
[Ipupoanbie cMecu: BO3IYX,
MPUPOJHBIN Ta3, HePTh, TPUPOAHBIC
BOJIbl, TOPHBIE TTOPOJIbI U MUHEPAJIBI.
[ToHsITHE O TOMOT€HHBIX

U TeTepOoreHHbIX cMecsix. CrocoOb
paznenenus cmeceid. OuncTka
BEILIECTB.

IKcnepumenmanvhoe uzyuenue
eeuiecme u sA6aeHU
Jlemoncmpayuu:

3HAaKOMCTBO C XUMUYECKOM MOCYIO0M,
C mpaBUjiaMu pabOThI B JIA0OPATOPHUH
U IpreMamMu oOpalleHus

C JabopaTOPHBIM 000PYAOBAHUEM.

CirenoBaTh NpaBUiIaM NOJIB30BAHUS
XUMHYECKOU MOCYI0M

1 1a00paTOPHBIM 000PYIOBAHUEM,
a TaKXXe MpaBuiiaM oOpaleHus

C XUMHYECKMMU BELIECTBAMU

B COOTBETCTBHM C HHCTPYKLMEN
MIPU BBIMOJIHEHUH MPAKTHYECKON
pabotsl No 1.

BricTpanBars pa3BepHyTbIE
[IMCbMEHHBIE U YCTHBIE OTBETHI

C onopoi Ha uH(pOpMaIUIO

13 yueOHUKA U IPYyTrue UCTOYHUKHU
uH(popMaIuu, rPaMOTHO
UCITIOJIb30BaTh U3Y4CHHBIN
MTOHATUMHBIN anmnapar Kypca XUMHUHU
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dusnyeckrue CBOMCTBa 00pa3IoB
HEOPraHWYECKUX BEIIECTB — METAJJIOB
Y HEMETAJLJIOB.

CrniocoOnI pazaenieHust cmecei
(¢punbTpoBaHUE, BhIAapUBAHKE,
JTUCTUIUISALINS, XpoMaTorpadus).
Jlabopamopuvie onvimol:

N3ydenue u onucanue GU3nyecKux
CBOWCTB 00pa31[0B HEOPraHUYECKUX
BEIIECTB.

N3ydenue cnocoOOB pazneneHus
cMecel (¢ MOMOIIBI0O MarHuTa).
Ilpakmuueckue pabomol:

Ne 1. IlpaBuna paboThl B 1abopatopuu
Y IpHEeMBbI 0OpaIeHUs

C JabopaTOPHBIM 000PYAOBAHUEM.

No 2. Paznenenue cmecei (Ha mpumepe
OUYUCTKH MMOBAPEHHOMN COJIM)

1.2

BemectBa n xXuMmmuueckue
peakuuu

19/28

ATOMBI U MOJIEKYJIbl. XUMUYECKUE
sneMeHTbl. CUMBOJIBI XUMUYECKUX
31eMEHTOB. [IpoCThIE U CIIOXKHBIE
BelllecTBa. MeTasuibl U HEMETAILIBI.
BemectBa MONEKYISIPHOTO

Y HEMOJIEKYJISIPHOT'O CTPOCHUS.
Xumuueckas hopmyna. BaieHTHOCTB
aTOMOB XMMHUYECKUX AJIEMEHTOB.
3aKOH MMOCTOSTHCTBA COCTABA BEILIECTB.

PackpbIiBaTh CMBICT U3y4aeMBbIX
MOHSATHUM U 3aKOHOB M PUMEHSATH 3TH
MOHSTHSI TIPYU ONKHCAHUU CBOWCTB
BEIIECTB U MX MPEBPAILICHU.
Paznuuate pusmveckue u XuMUIECKUe
SBJICHUS, OOBSICHITH UX CYIIIHOCTh

C TOYKH 3pEHHUS] aTOMHO-
MOJIEKYJIIPHON TEOPUHU.

OrnpeaensiTh MPU3HAKA XUMUYECKUX
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OnpeneneHrie BAJICHTHOCTH
AJIEMEHTOB 10 (hopMyiiaM OUHAPHBIX
COCJIMHEHUH U cocTaBlieHne popmy
OMHApPHBIX COCTUHEHUI

M0 BaJICHTHOCTH 3JIEMEHTOB.
OTHOcHUTENbHAS. aTOMHAs Macca.
OTHOCUTENBHAA MOJIEKYJIIPHAs Macca.
MaccoBas 107151 XUMHYECKOTO
sJeMEeHTa B coeuHeHnu. Haxoxaenue
npocTere GopMyIbl BEECTBA

10 MACCOBBIM JIOJISIM 3JIEMEHTOB.
KomnuecTtBo BemecTBa. Monb.
MonsipHas macca. BzaumocBsa3b
KOJIMYECTBA, MACCHI U YUCTIa
CTPYKTYPHBIX €IMHUI] BEILIECTBA.
PacueTsl o hopMynamMm XuMHUECKIX
coequHeHn. MolsipHast Macca cMecH
BelecTB. MoJibHas 107151 XUMUUYECKOTO
AJEMEHTa B coequHeHn. HaxoxaeHue
npocteiiieit Gopmyibl BelecTra

110 MOJIBHBIM JIOJISIM 3JIEMEHTOB.
DuU3NYECKUE U XUMUUECKUE SIBIICHUSI.
Xumuyeckas peakius U ee MpU3HaKU.
VY cnoBust NpOTEKaHUST XUMUYECKUX
peakiuii. 3aKOH COXpaHEHHSI MaCChI
BEILECTB. ATOMHO-MOJIEKYJIIpHAs
teopusi. JKu3Hb U 1eATeIbHOCTD

PCaKIiA, YCIIOBUS UX TTPOTEKAHMSI.
KnaccudunnpoBaTs XMMUYECKHE
peakiuu (1o YUCIIy U COCTaBy
pearupyronmx u 00pa3yrommxcs
BEILIECTB).

Hcnonb30BaTs XUMHUUYECKYIO
CUMBOJIUKY, HOMEHKJIATYpPY.
CocraBysiTh (HOpMYIIbl OMHAPHBIX
BEIIECTB 110 BAJICHTHOCTHU

Y OTIPEJICNIATh BAJICHTHOCTh

o (opMynam BELIECTB.
PaccraBnsaTe Ko3(h(PHUIIMEHTHI B cXeMax
XUMUYECKUX PEaKIIH.

Habmonath 1 onuchiBaTh 0OBEKTHI
P TIPOBEACHUU JEMOHCTpAIUi

1 1a00paTOPHBIX OIBITOB.
[TpoBOIUTE BEIYUCIICHUS

1o ¢hopMysiaM U TI0 YpaBHEHHSIM
XUMHUYECKON peaKiinH.

[IpuMeHsTh ecTeCTBEHHO-HayYHbIe
METO/IbI TTO3HAHUS (B TOM YHCIIC
HaOJIOICHNE, MOJISTTMPOBAHUE,
AKCIIEPUMEHT U OCHOBHBIE OTIepaIiuu
MBICITATETTLHOMN TEeITEITLHOCTH
(cpaBHeHuUe, Kiaccudukaiys)
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M.B. JlomoHOCOBa. XUMHYECKHUE
ypaBHEHHS. THUIIBI XUMHUYECKHUX
peakuuii (COeTMHEHMUs, Pa3TIOKECHHUS,
3amMmerenusi, oomeHa). Pacuerst

110 XUMHUYECKHM YPaBHCHUSIM.
IKcnepumenmanvHoe uzyyeHue
eeuiecme u A6AeHUU
Jlemoncmpayuu:

duznyeckne cBoMcTBa 00pa3IoB
HEOPraHMYECKUX BEIIECTB — METAIIIIOB
Y HEMETAJLIOB.

OO6pa3iibl BEIIECTB KOJIMUYECTBOM

1 Momnb.

dusndeckue sBiacHUs (TIaBICHUE
BOCKa, TastHUE JIbJa, PACTHPAHHE
caxapa B CTYIIKE, KUTICHUE

Y KOHJICHCAITUs BOJIbI).

XuMHudecKue SBJICHUS (TOPCHHE
CBEYH, MTPOKAJTMBAHUE METHOMN
MIPOBOJIOKH, B3aUMOICHCTBUE COJIbI
WJIM MEJa C COJITHOM KMCIOTOM).
Habmronenne npu3HaKkoB IPOTEKAHUS
XUMUYECKUX PEaKIUil (pa3ioKeHne
caxapa, B3auMOJICHCTBHE CEPHOU
KHCJIOTBI C XJIOpUJIOM Oapwus,
MOJIYYCHHE U Pa3I0KEeHUE THAPOKCHIA
menu (II) mpu HarpeBanum,
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B3aMMO/ICHCTBUE KeJe3a C PACTBOPOM
comu meau (II).

OnBITHI, WILTIOCTPUPYIOIINE 3aKOH
COXPAHEHHMSI MaCCBI.

Jlabopamopnvie onvimoi:

Onucanue GU3NIECKUX CBOMCTB
00pa310B HEOPraHUYECKUX BEIIECTB —
METaJJIOB U HEMETAILIOB.
Habmronenne ¢pusnuecknx (TutaBieHue
BOCKA, TasHUE JIbJIa) U XUMUYECKUX
(ropeHue cBeud, MPOKAIUBAHUE
MEJIHOM MPOBOJIOKH) SIBJICHUH.
HaOmonenue u onucanue npu3HaKoB
IPOTEKAHUS] XUMUYECKUX PeaKuil
pa3HBIX THUIIOB.

Buviuucnenua:

OTHOCUTEJILHOU MOJIEKYJIIPHOW MacChl
BEIIECTB, MOJISIPHOM Macchl, MacChl
BEIIECTB U KOJIMYECTBA BEILIECTBA;
MacCOBOM J10JIM XUMUYECKOTO
areMeHTa Mo GopMysie COSINHEHMUS,;
npocTeiiieil popMyIbl BelecTBa

110 MacCCOBBIM WJIM MOJIbHBIM J0JSIM
AIIEMEHTOB;

I10 YPpaBHCHHAM XHUMHYECKOU PCaAKIINM:

KOJINYCCTBA BCIICCTBA, MAaCChI
110 U3BCCTHOMY KOJIUYCCTBY BCIICCTBA,
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Macce peareHTOB WU ITPOTYKTOB
peakiuuu

Hroro no pazneny

25/38

BaxxHeiilue npeacTaBuTe/Id HEOPraHMYECKUX BellecTB

2.1

Boznyx.
IlonsaTue o razax.
Kucnopon. Oxcuasl

14/19

IIpencrasnenus o razax. Boznyx —
cMech ra3oB. CocTaB BO3ayXa.
3akoH ABOrajpo.

MomnsipHblii 00BEM ra30B.
OTHOCUTENBHAS TNIOTHOCTH Ta30B.
Ornpenenenrie OTHOCUTEIIbHOU
MOJICKYJISIPHOM MacChl ra3000pa3HOro
BEILIECTBA 11O N3BECTHOM
OTHOCUTEJIbHOW IJIOTHOCTH.
OObeMHBIE OTHOIIIEHUS TA30B

IPU XUMUYECKUX PEAKIIUSX.
Kucnopon — aneMeHT 1 npocTtoe
BelecTBo. Haxoxaenue kuciaopoaa
B IIpUpoe, pu3nyeckue u
XUMHUYECKHE CBOICTBA (peaKIuu
ropenust u okucnenus). [Iporeccer
OKHUCJICHUS B )KMBOUM MIPUPOJIE.
Oxcuapl.

[IprumeHenune kucaopoa.

CriocoObI oy4eHus KUCIopoia

B J1a00paTOpPUU U MPOMBIILIICHHOCTH.
[TonsiTve o0 kaTamu3arope.
KpyroBopot kuciopoia B mipupoze.

PackpbIBaTh CMBICI U3y4aeMbIX
MOHATUN U TPUMEHSTh ITH MOHATHUS
IIPU OIIMCAHUU CBOMCTB BEUIECTB U UX
IIPEBPALICHUN.

XapakTepu3oBaTh (OMUCHIBATH) COCTAB
BO3/yXa, (pU3nuecKre U XMMHUECKHE
CBOMCTBA KHCIIOPOJA, CIIOCOOBI €ro
IIOJIYYEHHSI, IPUMEHEHNE U 3HAUCHHE
B [IPUPOJE U KU3HU YEJIOBEKA.
CpaBHUBATh pEaKIMU TOPEHHUS

Y MEJUIEHHOT'O OKHCJICHUS.

Cobupats npudop AJs MOIydEeHHUS
KHCIIOpPOJa.

Pacnio3HaBath ONBITHBIM ITyTEM
KHACJIOPOI.

Hcrnonp30BaTh XMMUYECKYIO
CHUMBOJIUKY JIJIsl COCTaBJICHUS POPMYI
BELIECTB, MOJIEKYJISIPHBIX YPaBHEHHI
XUMHAYECKUX PEAKIUN C yHaCTUEM
KHCIIOpOAA.

OOBACHATH CYHTHOCTh IKOJIOTUYECKUX
po0JieM, CBSI3aHHBIX C 3arpsi3HEHUEM
BO3/yXa.
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O30H — a;UIO0TpOITHAS MOAU(DUKALUS
KHuciopoia. O30HOBBIN CIIOH, €ro
3HA4YE€HUE ISl 5KUBBIX OPTraHU3MOB.
Pazpyiienue 030HOBOTO ClOs.
TemoBoil 3 dekT XxuMuyecKkon
peaKkIuu, TEPMOXUMHUYECKUE
YPaBHEHHUSI, DK30- U SHAOTEPMHUYECKHE
peakiuu.

Tormnugo. Mcnonb3oBanue yris

Y METaHa B KaU4€CTBE TOILIMBA.
3arpsi3HEHHE BO3/1yXa.

[ToHsITHE O TAPHUKOBOM

addexre.

IKcnepumenmanvHoe uzyyeHue
eeuiecme u A6aeHUl
Jlemoncmpayuu:

KonnuecTBeHHOE onpeaeseHne
COJIEpKaHUA KUCIOPOAa B BO3YXE.
[Tonydenue, cobrpanue U U3y4eHue
CBOMCTB KUCJIOPOJA.

Hab6monenue B3auMo1eicTBUS
BEILECTB C KUCIOPOJOM U YCIOBUI
BO3HMKHOBEHUS U MPEKPAILICHUS
TOpEHUsI.

Jlabopamopmuwiti onvim:
O3HakoMJIeHHE ¢ 00pa3liaMyi OKCHUJIOB
Y OITUCAHUE UX CBOWCTB.

CrnenoBaTh npaBuiiam 0€30MacHON
paboThI B TabopaTopuu Mpu
MCIOJIb30BAaHUU XUMHUYECKOU MOCYIbI
1 000pyZOBaHUS, a TAKKE MPaBUIIaM
oOpaleHus ¢ TOPrOYMMHU BEIIECTBAMU.
IInaHupoBaTh U OCYILECTBIATH

Ha MPAKTUKE XUMUYECKUE
AKCIIEPUMEHTBI, POBOJIUTH
HaAOJI0/ICHUS, 1eTIaTh BHIBOIBI

0 pe3yJbTaTaM 3KCIIEPUMEHTA

IIpU [IPOBEJCHUH TaOOPATOPHBIX
OIBITOB M MPAKTHYECKOW PabOTHI.
BbIyucisaTh KOIMYECTBO BEIIECTBA,
o0BeM raza o popmynam.
[IpoBoaUTE pacueThl O ypaBHEHUSIM
XUMHUYECKUX PEaKIIMii: KOJIUYeCTBa,
00BbEeMa, MacChl BEIIECTBA

10 M3BECTHOMY KOJIMUECTBY BEIIIECTBA,
00BEMY, Macce peareHToB

WIH TPOJTYKTOB PEAKIIUU.
VYuyacTBOBaTh B COBMECTHOM paboTe

B IIape WU TPYIIIIE.

BricTpanBars pa3BepHyTHIE
MMICEMCHHBIC U YCTHBIE OTBETHI

C oropoy Ha uHpopMaIIIo

13 yueOHUKA U IPYTUX UCTOYHUKOB,
B TOM umcie MHrepuera
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llpaxmuueckas paboma:

Ne 3. Tlonydenuie u cobupanue
KHCJIOPO/Ia, U3YUYECHHE €r0 CBOMCTB.
Buiyucnenus:

o0beMa, KOJIMUECTBA BElleCTBa ra3a
110 U3BECTHOMY €T0 KOJUYECTBY
BEIIECTBA, OOBEMY;

OTHOCHUTEJIbHOM MJIOTHOCTH T'a30B;
OTHOCHUTEJIBHOW MOJIEKYJIIPHOM MacChl
rasza o U3B€CTHOW OTHOCUTEIbHOU
MJIOTHOCTHY;

00BEMOB I'a30B 110 YPaBHEHHIO
XUMUYECKOWN peaKiuu;

[0 YPaBHEHUSIM XUMUYECKOU
peaKIuu: KOJIMYeCTBa BEIIECTBA,
00BbeMa, MacChl 1O U3BECTHOMY
KOJIMYECTBY BEILIECTBA, O0BEMY,
Macce peareHTOB WU MPOTYKTOB
peaxkuuu

2.2 | Bonopon. Ilonsitue
0 KHACJIOTaX U COJIIX

6/8

Bonopoa — asemMeHT u mpoctoe
BeliecTBo. Haxoxnenue Bojgopoaa

B IpupoJie, pusnyeckue

Y XMMUYECKUE CBOWCTBA, MPUMEHEHUE,
CHOCOOBI OJTYYEHHUS.

ITonsiTHe 0 KHMCIOTAX U COJISX.
Hcnonp3oBanue BOAOPOA B KAUYECTBE
TOIIMBA.

PackppIBaTh CMBICT N3y4aeMBbIX
HNOHATUN U IPUMEHSATh 3TU MOHITHS
IpY ONMCAHUU CBOWCTB BEIIECTB U UX
IIPEBPALLICHUN.

XapakTepu3oBaTh (OMKUCHIBATH)
(¢u3nYecKne U XUMHYECKUE CBOMCTBA
BOJIOPO/JIa, CIOCOOBI €r0 MOTYYEHUs,
IIPUMEHEHUE, COCTAB KMCIIOT U COJIEH.
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IKcnepumenmanvroe uzyuenue
eeuecme u A6j1eHull

Jlemoncmpayuu:

[Tonyuenue, cobupanue

Y pacro3HaBaHUE BOJOPOAA.
B3aumoneiicTBre BOJOpoa C OKCHIOM
menu (II).

Jlabopamopmwiti onvim
B3anmoperncTBue KucioT

C METaJJIaMHU.

Ilpaxmuueckas paboma:

Ne 4. Tlonydyenue u cooupanue
BOJIOPOJIA, U3YYECHHE €TO CBOWCTB.
Buiyucnenus:

o0beMa, KOJIMYeCTBa BEIEeCTBA rasa
10 U3BECTHOMY €0 KOJTUYECTBY
BEIIECTBA UJIH 00BEMY;

00BEMOB T'a30B M0 YPaBHEHUIO
XUMHUYECKON peaKiiny;

M0 YPAaBHEHUSIM XUMUYECKON PEaKIUU:
KOJINYECTBA BEIIECTBA, 00bEMa, MacChl
10 U3BECTHOMY KOJMYECTBY BEILECTBA,
00BbEMY, MAacCe peareHTOB WJn
MIPOYKTOB PEaKITUU

Cobupate npudOp AJIs MOITYIECHHS
BOJIOPOJIA.

[Tonydatsb, cobupaTh BOJOPOI,
IIPOBEPATH HA YUCTOTY U JI0Ka3bIBATh
€ro HaJIn4ue.

Hcnonb30BaTs XUMHUUYECKYIO
CUMBOJIMKY JIJISl COCTaBIICHUS (POPM YT
BEIIECTB, MOJICKYJISIPHBIX YpaBHEHU
XUMHYECKUX PEAKIUU C yYaCTHEM
BOJIOPO/JIA.

CrnenoBathb mpaBmiaM 0€30MaCHOM
paboThI B TabopaTopuu

IIPU MCIOJIb30BAHUH XUMUYECKON
NOCY/bl U 000PYAOBaHHUS, a TAKXKe
IpaBUIaM OOpAILEHUS C TOPIOYUMU
BELIECTBAMH.

ITnaHupoBaTh U OCYILIECTBIATH

Ha MIPAKTUKE XUMUYECKHE
HKCIIEPUMEHTBI, POBOJIUTH
HaOJII0ICHHUS], IeTIaTh BBIBOIbI

0 pe3yJbTaTaM 3KCIIEPUMEHTA

IIPU NPOBEACHUH JIA0OPATOPHBIX
OIBITOB M MPAKTHYECKOW PabOTHI.
[IpoBOAUTH BEIYMCIICHUS

1o (opMynam U ypaBHEHUSIM
XUMHUYECKUX PEAKIIUH.

VY4acTBOBaTh B COBMECTHOM paboTe
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B Mape WM TPYIIIIeE.
BricTpauBars pa3BepHyTbIE
MMUCbMEHHBIE U YCTHBIE OTBETHI

C OIopoi Ha UHMOPMAIIHIO

13 ydeOHUKa U APYTUX UCTOYHUKOB,
B TOM uncie MarepHera

2.3 | Bona. PacTBopsl.
[TonsiTue 06 OCHOBaHMSIX

12/18

Bona. ®usnueckue cBOMCTBA BOBI.
Bona xak pacTBOpUTEb.
PactBopbl. HacellieHHbIE

Y HEHACBIIIEHHBIE PACTBOPBI.
PacTBOpMMOCTH BEIIECTB

B Bojie. DaKTOPBI, BIUSIONINE
Ha PaCTBOPUMOCTH TBEP/IbIX

Y Ta3000pa3HbIX BEUIECTB.
CriocoObI BBIpa)KEHHS KOHIICHTPALIMT
pacTBOPOB: MaccoBasi J0JIS
PacTBOPEHHOI'O BEIIECTRA,
MOJISIpHAasi KOHIICHTpaIUsl.
Ponb pacTBOpoB B npupoie

U B )KU3HU YEJIOBEKa.
XHUMHUYECKHE CBOMCTBA BOJIbI.
ITonsarue 06 OCHOBAHHUSIX.
[TonsiTe 00 MHIUKATOpAX.
KpyroBopot BoasI B pUpoAE.
3arps3HeHue MPUPOIHBIX BOJ.
OxpaHa 1 OYMCTKA TPUPOIHBIX
BOJI.

PackpbIBaTh CMBICI H3y4aeMbIX
NOHATUNA W NPUMEHSTh 3TU MOHATHS
IIPU ONKMCAHUU CBOMCTB BEIIECTB U UX
IIPEBPAIICHUN.

XapakTepu3oBath (puzndeckue

1 XMMHYECKHE CBOMCTBA BOJIbI, €€
POJIb KaK PaCTBOPUTENS B IPUPOIHBIX
npoueccax.

Onpenenars pacCTBOPUMOCTb BEUIECTB,
MOJIb3YACh TaOJIHUIIEH paCTBOPUMOCTH.
CocTaBysITh ypaBHEHUSI XUMUYECKUX
pEeaKUnii C y4aCTUEM BOJBI.
CoctaBasTh (HOpMYJbl OCHOBAHUH,
JaBaTh UM Ha3BaHUs; COCTABIISATh
YPaBHEHHUSI XUMUYECKUX PEAKIIUI

C y4aCTHEM OCHOBAHUMU.

OOBACHSTH CYIIHOCTh SKOJIOTMYECKHUX
poOJieM, CBSI3aHHBIX C 3arps3HEHUEM
MPUPOJHBIX BOJ, CLIOCOOBI OUYMCTKHU
BOJIbI OT IPUMECEMN, MEPBI 10 OXPAHE
BOJI OT 3arpsi3HECHU.
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IKcnepumenmanvHoe uzyyeHue
eeuiecme u A61eHUll
Jlemoncmpayuu:

PacTBOpeHue BeleCTB ¢ pa3anyHOU
PacTBOPUMOCTBIO.

B3auMmopaelicTBue BOALI ¢ MeTaJUIaMU
(HaTpHeM U KaJIbIIueM), C OKCUJIAMH
METAJIJIOB.

HccnegoBanue pacTBOPOB KUCIOT

Y IIEJIOYEN C MOMOIIBI0 UHIUKATOPOB.

Buzaeo matepuansl: 31€KTPOJIU3 BOBI,
CUHTE3 BOJIBI.

Jlabopamopnvie onvimoi:
HccnenoBanue ocobeHHOCTEN
pacTBOpPEHUS BEMIECTB C Pa3INYHON
PacTBOPUMOCTBIO.

[IpuroroBneHue pacTBOpPOB

C OIPEIEIIEHHON MOJIIPHOU
KOHIICHTPALIMEN pACTBOPEHHOTO
BEILIECTBA.

Ilpaxmuueckas paboma:

Ne 5. IlpuroroBneHnue pacTBOpOB

C ONPEACIEHHOW MaCCOBOU 10N
PacTBOPEHHOI'O BEIIECTBA.
[IpuroroBiieHHe pacTBOPOB

C ONPEACIEHHON MOJIIPHOU
KOHIICHTPAILIKEN paCTBOPEHHOTO

AHaM3upoBaTh HHPOPMALIUIO

O BJIMSIHUM ITPOMBIIIJIEHHOCTH
CEJIbCKOT' 0 XO35IICTBA, TPAHCIIOPTA
U JIp. HA COCTOSTHUE OKPYKaKOIIEeH
CpElbI.

ITnaHupoBaTh U OCYILIECTBIATH

Ha MIPaKTUKE XUMHUYECKUE
AKCIEPUMEHTBHI, TPOBOAUTH
HaAOJI0/ICHUS, 1eTIaTh BHIBOIBI

0 pe3yJbTaTaM 3KCIIEPUMEHTA
IIPU NPOBEACHUH JIA0OPATOPHBIX
OIBITOB M MPAKTHYECKOU pabOTHI.
IIpoBOAUTE BBIYMCIIEHHUS 110 TEME.
VY4acTBOBaTh B COBMECTHOM paboTe
B [1ape WU IpymIe.

BricTpauBars pa3BepHyTbIE
MMCbMEHHBIE U YCTHBIE OTBETHI

C ormopoit Ha uHpopmaInIo

U3 yueOHUKA U IPYTrUX UCTOYHHUKOB,
B TOM uucie HTepHera.
[IpoBOAUTE TPOEKTHO-
UCCIIEeI0BATENbCKUE PA0OTHI

10 U3y4aEMOM TEME
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BEIIIECTBA.

Buiuucnenus:

C MCIOJIb30BaHUEM TTOHSITHS
«MaccoBas J0JIs BEIeCTBa

B pacTBOpEY;

C UCTIOIH30BAHUEM TTOHSITHS
«MOJISIpHAst KOHIIEHTpaIUs
PacTBOPEHHOI'O BEIIECTBAY;

C MCIIOJIb30BaHUEM T'paUKOB
PacTBOPUMOCTH JJIsl paCU€TOB
pPacTBOPUMOCTH BEILIECTB

2.4

OCHOBHBIE KJIACCBI
HEOPraHUYEeCKUX
COETMHEHNH

14/16

Krnaccudukaiius HEOpraHm4ecKux
COCJTMHEHNH.

Oxcunpl. Knaccudukanust okCH10B:

coJjieoOpa3zytoire (OCHOBHEIE,
KHCJIOTHBIE, aM(OTepHBIE)

U HecoJieo0pasyrolue.
MexnyHapoHas HOMEHKJIaTypa
OKCHJIOB. TpuBUaIbHBIE
Ha3BaHUS OKCHJOB.
duznvecKue U XapaKTepHbIe
XUMHUYECKHEe CBOMCTBA OKCUIOB
(B3auMOJICHCTBUE C BOJOIA,

C KHCIIOTaMH B OCHOBaHHSIMHU,

C IPYTUMH OKCHJIAMH).
[Tosmyyenue oKCUIoB.

CocTaBasaTe (hOpMYJIbl OKCHJIOB,
KHCJIOT, OCHOBAaHHM, COJICH M Ha3bIBaTh
UX TIO MEXIYHAPOTHOU
HOMEHKJIAType.

XapakTepu3oBaTh OOIINE XUMUYECKHE
CBOMCTBA U3Y4YEHHBIX KJIACCOB
HEOPraHUYECKUX BEIIECTB, 0COOBIE
CBOMCTBA UX BAXKHEUIIINX
IIPEJICTaBUTEIIEN, UX ITOIIyYCHUE

Y IPUMECHEHHUE.

CocTaBisaTe MOJIEKYJISIPHBIE
YPAaBHEHHUS PEAKLINM,
WUTIOCTPUPYIOIIMX XUMUYECKUE
CBOMCTBA U CIIOCOOBI MOJTY4EHUS
BELIECTB U3YYEHHBIX KJIACCOB/TPYIIIL,
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[ToHsTHE O TUAPOKCHIAX —
OCHOBAHHUSAX Y KACJIOPOACOICPKAIINAX
kuciorax. Kucmorel. Knaccudukanms
KUCIOT. MexayHaponHas
HOMEHKJIaTypa U TPUBUAJIIbHBIC
Ha3BaHMS KHUCJIOT.

du3nyecKkue 1 XUMHUYECKHE CBOMCTBA
KHUCJIOT (B3aMMO/ICHCTBHE

C MeTaJlJlaMM, C OKCHJaMH METaJIJIOB,
OCHOBAHHSIMH U COJISIMU). Psin

aktuBHOCTH MeTatoB H.H. bekeToBa.

[Tonyuenue kucnot. Kucnorsr

B [IPUPO/IE, IPUMEHEHUE BAKHEUIIINX
KHUCJIOT.

OcnoBanus. Knaccudukanms
OCHOBAHMU: LIEIIOYHU

Y HEPACTBOPUMBbIC OCHOBAHUSI.
MexnyHapoHass HOMEHKJIaTypa
OCHOBaHWM. TpUBUAIIbHBIC HA3BAHUSA
ocHoBaHui. Illemoun, nx cBoMCTBA
(B3aMMOJICHCTBHE C KUCIOTHBIMU
OKCHJIaMH, KUCIIOTAMU U COJISIMU)

U CIIOCOOBI MOITYYECHHUS.
HepactBopuMbIe OCHOBaHHUS, UX
CBOMCTBA (B3aUMOJICIICTBUE

C KUCJIOTaMU) U CIIOCOOBI MOTYICHHUSI.
AmdorepHocTb. [ToHsiTHe

a TaKXK€ MOJTBEPKIAIOIINX
T€HETUYECKYIO CBA3b MEXKY HUMM.
IIporao3upoBaTh CBOMCTBA BELLIECTB
Ha OCHOBE OOIIMX XUMUYECKUX
CBOMCTB U3YyUEHHBIX KJIaCCOB/TPYIII
BEILIECTB, K KOTOPHIM OHH OTHOCSITCSL.
[Ipon3BOAUTH BHIYUCICHUS

10 YPaBHEHUSIM XUMUYECKUX PEAKIUH.
IInannpoBaTh U OCYIIECTBIATH

Ha MPAKTUKE XUMHUYECKUE
AKCIEPUMEHTHI, TPOBOAUTH
HaOJI0JICHUS, JIeNaTh BBIBOJIBI

10 pe3yJibTaTaM SKCIIEPUMEHTA

MIPY MPOBEACHUU JTA00PATOPHBIX
OTIBITOB M MPAKTHUECKOU PabOTHI.
VYuyacTBOBaTh B COBMECTHOM paboTe
B [1ape WJIU TPYIIIIe.

BricTtpauBats pa3BepHyTbIE
MUCHbMEHHbIE U YCTHBIE OTBETHI

C OIopoi Ha uHMOPMAIIHIIO

13 y4eOHUKA U APYTUX UCTOYHUKOB,
B TOM umcie MHTepHera
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00 aM(OTEepHBIX THAPOKCHUIAX

(Ha mpuMepe TUJIPOKCUIOB IIMHKA

Y aJTIOMUHUSA): XUMHUUYECKUE CBOMCTBA
(B3aMMOICHCTBHE C KUCIIOTaMHU

Y 1IEJIOYaMH) U MOJIy4YEHHUE.

Conu (cpenHue, Kuciable, OCHOBHBIE,
JBOMHBIE). MexyHapoaHas
HOMEHKJIaTypa coJiel. TpuBrUaIbHbIC
Ha3BaHUs cojen. Pusnyeckue

Y XapaKTEPHbIE XUMUYECKHE CBOMCTBA
Ha [IpUMeEpE CPETHUX COJIEH.
[lonyuyenune conen.

['eHeTnyeckas CBA3b MEXKIY
KJIaCCaMH HEOPTaHUYECKUX
COCIMHECHUM.

IKcnepumenmanvHoe uzyyeHue
eeuiecme u A6AeHUU
Jlemoncmpayuu:

OO0pa3ibl HEOPraHUYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB.

OnpITH, WILTIOCTPUPYIOLLIKE
XUMHYECKUE CBOMCTBA KJIaCCOB
HEOPraHWYECKUX BEIIECTB.
KonnuecTBeHHOE M3ydEeHUE PEAKIIUN
HEUTpAJIU3ALIUH.

B3anmopencTBue ruIpokcuia NUHKA
C paCTBOpaMH KHUCJOT U IIET0UYEH.
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Jlabopamopnvie onvimoi:
Omnpenenenne pacTBOPOB KUCIOT

)41 menoqeﬁ C IIOMOIIbO HHAUKATOPOB.

N3ydeHne B3anMOIEUCTBUS KUCIIOT
C METaJlJIaMH, PEaKIUN
HEUTpAIU3ALINHU.

B3aumonencTBre pactBopa CEpHOU
KUCIOTHI ¢ okcuaoMm meau (II).
[lony4yeHnne HepacTBOPUMBIX
OCHOBAHUU U U3yYECHHUE X CBOWCTB.
BriTecHenue ogHOrO MeTamia Apyrum
13 pacTBOpa COJH.

B3aumoneiicTBue ruipokcruia UHKa
C pacTBOpaMH KHUCJIOT U HIEIOYEH.
Ilpaxmuueckas paboma:

No 6. Penienue skcnieprMeHTaIbHbBIX
3as1a4 1o TeMe «OCHOBHBIE KJIaCChI
HEOPraHUYECKUX COCTMHEHUN.
Buruucnenus:

10 YPAaBHEHUSIM XUMUYECKOU
peaKkiu: KOJMYECTBA BEIIECTRA,
00beMa, Macchl MO U3BECTHOMY
KOJIMYECTBY BEILIECTBA, O0BEMY,
Macce peareHTOB WU MPOIYKTOB
peakiuu;

Macchbl MTPOJIYKTA PEAKIIUH

I10 U3BECTHOM Macce OJHOTO
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13 UCXOJIHBIX BEIIECTB, B3 TOTO
B BUJIE PACTBOpPA, COJICPIKAILIETO
OTIPEICICHHYI0 MaCCOBYIO JTOJTIO
PacTBOPEHHOIO BEIIECTBA

Hroro no pazneny

46/61

Iepuonuueckuii 3akoH u [lepuoanueckas cucrema xumudeckux 3jaementos /I. U. Menaeseesa.
Ctpoenne aToM0B. XUMHY€eCKaf CBA3b. OKUCINTEIbLHO-BOCCTAHOBUTEIbHbIE PEaKINU

3.1 | Ilepuoguyeckuii 3aKOoH

u [lepnoanyeckas cucrema
XUMHYECKUX DJIEMEHTOB

. . Menpeneena.
Ctpoenue aToma

14/18

[lepBbie MONBITKU KJIAacCU(pUKAIITU
XUMUYECKUX 351eMeHTOB. [loHsiTHE

O rpymnmax (CeMencTBax) CXOIHbIX
AJIEMEHTOB: IIEJIOYHBIX

Y IEJI0YHO3EMEIIbHBIX METAIIIAX,
rajloreHax, MHEpTHBIX (0JIaropoIHbBIX )
rasax. JJIEMEHTBI, KOTOpPbIE 00Pa3yIoT
am(pOoTepHbIE OKCUBI U TUAPOKCHUIBI.
[lepuoauueckuii 3aKk0H. OTKpBITHE
Ilepuoanueckoro 3akoHa.
[lepuoandeckas cucTeMa XMMHUUYECKUX
anemenToB J[.1. Menaeneena.
Koporkonepuonnas

U JUIMHHOTIEPHOHAS (DOPMBI TaOIHIIBI
«llepnognueckas cucrema
XUMHUUYECKUX IJIIEMEHTOB

J.1. MenneneeBa». llepuoasl

u rpynsl (A- u b-rpymrsl).
Crtpoenune atomoB. CocTaB aTOMHBIX
saaep. M3oronel. PagnoakTHBHOCTS.

MopaenupoBarbk CTPOCHHE aTOMa,
DHEPreTUYECKUX YPOBHEN

Y MIOAYPOBHEN IPU TOMOIIA
PUCYHKOB, 3JIEKTPOHHBIX
KOH(UTrypaluii ¥ 3JIEKTPOHHO-
rpaduueckux Gopmyi.

OOBsICHATH 001IE 3aKOHOMEPHOCTH
B U3MEHECHUU CBOWCTB XUMHUYECKUX
AJIEMEHTOB (M3MEHEHUE PAINYCOB
aTOMOB, AJICKTPOOTPUILATEIIHLHOCTH,
BAJICHTHOCTH) U X COSAUHEHUM

B MIPEAEIAX MAJIBIX IEPUOI0B

Y TJIABHBIX MOJACPYI C YY4ETOM
CTPOECHUS UX aTOMOB;
XapakTepu3oBaTb XUMUYECKUE
3JIEMEHTHI IEPBBIX TPEX NEPUOIOB,
KaJIuM, KaJIbIIUH U UX COCTUHCHUS
I10 TOJ0KeHUI0 B [leprnoanyeckoit
cucreme JI.1. Menneneena.
[Iporno3upoBaTh CBOMCTBA
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DJIEKTPOHBI. DJIEKTPOHHAS OpOUTAb. | XUMUUYECKUX DJIEMEHTOB U UX
DHepreTuyecKrue YpoBHH U MOJIYPOBHH | COCIMHEHUN Ha OCHOBAaHUH

aToMma: s-, p-, d-opouranmu. 3akoHOMepHocTel [lepuonnueckoit
DJEeKTPOHHbIE KOHPUTYpaLUU CUCTEMBI XUMHUYECKHUX AJIEMEHTOB.
U 3JeKTpoHHO-Tpaduueckue Gopmyssl | Mcnonas3oBats HH(MOPMAIIMOHHO-
aToMOB. PU3NYECKUI1 CMBICT KOMMYHUKAIIMOHHBIE TEXHOJIOT MU
IIOPSIIKOBOT'O HOMEPA, HOMEPA (MKT) nna coznanus Mmozenei,
IIEPHOJA U TPYIIIBI AIIEMEHTA. NOATOTOBKH MPE3CHTALUH, JOKIIA0B
CTtpoeHue 3JIeKTPOHHBIX 000JI0YEK Y IIPOEKTOB 110 TEME.

aTOMOB NepBbIX 20 XUMHUYECKHUX VYyacTBOBaTh B COBMECTHOM padboTe
anemeHTOB [lepuoguyeckor cHCTEMBI | B ITape WU TPYyIIIE.

JI.. Menneneesa: pacrpeencHue BricTpanBars pa3BepHyTHIE
AJIEKTPOHOB 10 SHEPTE€THYECKUM IIICBMEHHBIE U YCTHBIE OTBETHI

YPOBHSIM, MOJyPOBHSIM U OPOUTAISIM. | C OTIOPOI HAa UH(POPMAITUIO
®uznueckuii cmbicha [lepuonuueckoro | U3 yueOHUKA U IPYrUX UCTOYHUKOB,
3aKOHa. B TOM umcie MHTepHera
3aKOHOMEPHOCTH U3MEHEHUS paanyca
aTOMOB XMMHUYECKUX AJIEMEHTOB,
METAJUIMYECKUX U HEMETAITMYECKUX
CBOMCTB IO TPYIIIIAM U IEPUOIAM.
N3meHeHne KuCI0THO-OCHOBHBIX
CBOMCTB COECIMHEHNN XUMUYECKHAX
AJIEMEHTOB B MEPHUOJIaX U TPYIIIAX.
XapakTepuCTUKAa XUMHYECKOTO
AJIEMEHTA 10 €r0 MOJIOKECHUIO

B [lepuonnueckoii cucreme

JI.1. Menpeneena.
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3Hauenue [lepuoguueckoro 3akoHa

u [lepuoandeckon CUCTEMBI
XUMHUYECKUX IJIEMEHTOB JJIs1 Pa3BUTHUS
Hayku U npaktuku. /.M. Mennenees —
YUEHBIN U IpaXKJaHWH.
IKcnepumenmanvHoe uzyyeHue
eeuiecme u A6AeHUU
Jlemoncmpayuu:

MoaenupoBaHue CTPOEHUS MOJIEKYIT
IIPU TTOMOILM PUCYHKOB, MOJIEIIEH,
AIEKTPOHHBIX U CTPYKTYPHBIX
bopmyL.

Tabmumna «Ilepuognueckas cucrema
XUMHUYECKUX IJIEMEHTOB

J.. MennaeneeBay.

Jlabopamopmvie onvimoi:
O3HakomJyeHHE ¢ 00pa3aMu
METAJIJIOB U HEMETAJIJIOB

3.2

XUMHYECKas CBA3b.
OKUCIUTEIbHO-
BOCCTAaHOBUTEJIbHBIE
peakiu

12/16

DJEKTPOOTPUIIATEIEHOCTD
XUMHYECKHUX DJIEMEHTOB.
XuMuueckas cBs3b. Bubl
XUMHYECKON CBS3H: KOBAJICHTHAS
MOJISIPHAsA CBA3b, KOBAJICHTHASA
HETIOJISIPHAS CBSI3b, NOHHAS CBS3b.
Mexanu3Mbl 00pa3zoBaHus
KOBAJICHTHON M MOHHOM CBS3H.
DJIEKTPOHHBIE U CTPYKTYPHbBIC

MopenupoBaTh CTpPOEHUE MOJIEKYJT
IpU MIOMOIIM PUCYHKOB, MOJIETIEH,
ANEKTPOHHBIX U CTPYKTYPHBIX
dhopmyL.

Hcnonb30BaTh XUMHUYECKYIO
CHUMBOJIMKY JIJISI COCTABIICHHS (hOPM YT
BEILIECTB, JICKTPOHHOTrO OaaHca
peakuuil.

Ornpenenars CTeEHb OKUCICHUS
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dbopmyiibl BemecTB. KaTnoHbl

Y QaHUOHBI.

Kpucrannmuyeckue u amopdHbie
BeleCTBA. THUIBI KPUCTATIIMYECKUX
pEIIeTOK: NOHHAsI, aTOMHas,
MOJICKYJISIPHASI U UX XapaKTEPUCTUKH.
Crenenb okucienus. OnpeaeneHue
CTENEeHeW OKHUCIIEHUsI aTOMOB

B OMHAPHBIX COCUHEHHUSIX.
OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE
peakuuu. lIponeccel okucnenus

Y BOCCTaHOBJIICHUS. OKUCIIATENN

1 BoccTaHoBHTeENU. COCTaBIEHUE
YPaBHEHUM MPOCTHIX OKUCIUTEIBHO-
BOCCTAHOBHUTEJIbHBIX PEAKIINI

U paccTaHOBKa B HUX KOA(DPUITMEHTOB
METOIOM JJICKTPOHHOI0 OajiaHca.
IKcnepumenmanvHoe uzyyeHue
eeuiecme u A6AeHUU
Jlemoncmpayuu:

OMNBITHI, WILTIOCTPUPYIOLINE IPUMEPHI
OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIX
peakuuii (ropeHue, peakiuu
Pa3I0KEHHUsI, COEAMHEHUS ).
Boruucnenus:

10 YPABHEHUSAM XUMHYECKOW PEAKLINU:

KOJINYCCTBA BCIICCTBA, 06’beMa, MacCChbl

aTOMOB XMMHUYECKHX DJIEMEHTOB
1o hopMyJiaM B COCTaBIISITh (DOPMYIIBI
OMHAPHBIX COSAUHEHUM 110 CTETICHU
OKHCJICHUSI aTOMOB XUMHYECKUX
2JIEMEHTOB.

Onpenenars OKUCIUTEIb

1 BOCCTAaHOBHTEIb.

PaccraBnsate kodphuLineHTh B cXemax
MPOCTBIX OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEaKIINil
METOJ/IOM 3JICKTPOHHOTO OaiaHca.
HabromaTe XMMHYECKHE ONBITHI

10 TJIaHY, aHAJIM3UPOBATh U JI€JIaTh
BBIBOJIBI.

IIpoBOIUTH BHIYUCIICHUS

110 YPaBHEHUAM XUMHYECKOW pEeaKIINu.
HUcnons3osate UKT mis co3panus
MOJIEJIEH, TIOATOTOBKH ITPE3CHTALNH,
JIOKJIAJIOB TI0 TEME.

BricTpanBarh pa3BepHyThIe
MUCbMEHHBIC U YCTHBIE OTBETHI

C ormopoi Ha WH(OPMAITHIO

13 yuyeOHUKa U APYTUX UCTOYHUKOB,

B TOM umcie MHTepHera
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110 U3BECTHOMY KOJIMYECTBY BEIIECTRA,
00BeMy, Macce peareHToB

WJIM TIPOJIYKTOB PEaKIUU;

MPOCTEHNTIIEH MOJIEKYIISIPHON (DOPMYJIBI
BEIIECTBA MO U3BECTHBIM MaCCOBBIM
JIOJISIM 3JIEMEHTOB

Hroro no pazaeny 26/34
PesepBHOe Bpems 5/3
OBLIEE KOJIMYECTBO 102/136
YACOB 110 ITPOTPAMME
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9 KIIACC
Ne | HaumenoBanue pasznenos u | Konnuectso 5 OcHOBHBIE BU/IBI AEATEIbHOCTH
1 Conepxkanue o0ydeHust
/| TeM y4yeOHOro npeamera 4acoB oOy4arommxcs
BemecTBo 1 XUMHYECKAsl peakuus
1.1 | IloBTOpeHue u yriyoiaeHue 8/8 [ToBTOpEHue u yriayoaeHue 3HaHuH OnpenensiTh BUJI XUMHYECKOMN CBSA3U

3HAHUM O BEIECTBE

OCHOBHBIX pa3eJIoB Kypca § Kiiacca.
Crpoenue atromoB. CBOIICTBa aTOMOB
XUMHUYECKUX JIEMEHTOB,

WX KOJIMYECTBECHHBIC U KAYECTBCHHBIC
XapaKTEepUCTUKH (paanyc,
ANEKTPOOTPULIATETBbHOCTD, SHEPI s
nonusanuu). [locaegoBarenbHOCTh
3aIlOJIHEHHSI SJIEKTPOHHBIX OpOUTasei
aTOMOB MaJIbIX TIEPHOJIOB.
Oco0eHHOCTH 3aIOTHEHUS
AJIEKTPOHHBIX OpOUTANEe aTOMOB
Oonpiux nepuoaos. [lepuoanueckas
CUCTeMa XUMHUYECKUX JIEMEHTOB

B CBETE IIPEJICTABICHUI O CTPOEHUU
atoMa. CTeneHb OKUCIICHUS

Y BAJICHTHOCTG. [IpeacraBnenue

O MEePUOINYECKON 3aBUCUMOCTH
CBOMCTB XMMHYECKHUX IJIEMEHTOB
(37IEKTPOOTPHUIIATENILHOCTD,

U TUI KPUCTAIUTMYECKOU pelIeTKU
BEILIECTBA.

[Iporao3upoBaTh CBOKMCTBA BEIIECTB
B 3aBUCUMOCTH OT UX CTPOCHHSI.
YMeTb 0OBICHATH TPUUUHHO-
CJIEICTBEHHYIO CBS3b: CTPOCHUE
aTOMOB XHUMHUYECKOI0 3JIEMEHTa —
BUJI XUMHUYECKOH CBSI3H B €TI0
COCIMHEHUU — THUIl KPUCTALTUYECKOU
penieTku — (HU3nYecKue CBOMCTBA
BEILIECTBA.

[IpuMeHSTh €CTECTBEHHO- HAyYHBIE
METO/IbI TO3HAHUS (B TOM YHCIIC
HAOJTIO/ICHNE, MOJICTUPOBAHHUE,
DKCHEPUMEHT U OCHOBHBIE OIEpALlUN
MBICITUTENBHON eI TEIbHOCTH
(cpaBHEeHUE, KIIacCU(BUKAIIA).
BricTpanBars pa3BepHyThIE
MACbMEHHBIE U YCTHBIE OTBETHI

!'3/4 yueGHBIX 9aca B HEJEIO.

2 3pakoM (*) OTMEUEHBI TUJAKTUYECKHIE SINHUIIBL, BXOIAIIME B COIEP/KAHUE Kypca, PACCUINTAHHOTO Ha 4 4 B HEIEIIO.
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OKHCIIUTENbHO-BOCCTAHOBUTEIHHBIC C omopoi Ha HHPOPMAIIUIO
CBOMCTBA, KUCIIOTHO-OCHOBHBIE U3 yueOHUKA U IPYTUX UCTOYHUKOB,
CBOMCTBA OKCUOB U THAPOKCHUJIOB) B TOM uncie MuTepuera

OT CTPOEHUS aToMa.
Crpoenue BeliecTBa. Bemecrra

B TBEPJIOM, KHUIKOM U Ta3000pa3HOM
COCTOSSHMH. BUJIbI XUMHUYECKOHN CBSI3U:
MOHHAs1, KOBAJICHTHAs! (HEMoJsIpHasi,
NoJIsIpHAst); OOMEHHBIN U JOHOPHO-
aKIeNTOPHBINA MeXaHWU3M 00pa30BaHUs
KOBaJICHTHOM CBSI3U.
MexxMoneKyIsipHble B3aUMOICHUCTBUS
(BoopoaHasi CBsi3b, CHIIbI BaH-1ep-
Baanbca). Tumnbl kpucTamimyeckux
pENIeTOK — aTOMHasl, HOHHAs,
METaAJUTMYECKast, MOJICKYJIIpHAast —

¥ 0COOCHHOCTHU UX CTPOCHUSI.
3aBUCUMOCTH CBOMCTB BEIIECTBA

OT THUIMA KPUCTATUIMUECKON pEIIeTKH

U BUJIa XUMUYECKOU CBSI3U.
IKcnepumenmanvhoe uzyuenue
eeuecme u A6j1eHull
Jlemoncmpayuu:

O3HakoMJIeHHE ¢ MOACIISIMHA
KPUCTAUTUYECKUX PEIIETOK
HEOPraHUYECKUX BEIIECTB — METAJIOB
¥ HeMeTaJuioB (rpaduTa u anMasa),
CJIOKHBIX BEUIECTB (XJIOpUIa HATPUs)
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1.2

OCHOBHEIC
3aKOHOMEPHOCTH
MPOTEKAHUS XUMHUYECKUX
peaxKui

14/14

Knaccudukaius XuMHUUECKUX peaKIIUi
0 pa3JIMYHbIM MPU3HAKAM

(10 YUCITy ¥ COCTaBY y4aCTBYIOIIUX
B PEAKIIMU BEILECTB, 110 TEIJIOBOMY
addexTy, 1o UBMEHEHUIO CTeNeHen
OKHUCJICHUS XUMHYECKUX AJIEMEHTOB,
o 0OPaTUMOCTH, MO Y4aCTHUIO
KaTaau3aTopa, Mo arperaTHoMy
COCTOSIHUIO PEArupYIOIINX BEIIECTB).
DJIEMEHTBI XUMHYECKOMN
TEPMOJAMHAMUKHU. DHEPreTUKa
XUMHUYECKUX peakuni. TermoBon

3 PEeKT XUMHIECKON PEAKITUH.

DK30- ¥ 3HAOTEPMUUECKUE PEAKIINH,
TEPMOXUMUYECKUE YPABHEHUA. 3aKOH
['ecca u ero cneactBus. Beruncienus
M0 TEPMOXUMHUUYECKUM YPaBHECHHUSIM.
IToHsTHE O CKOPOCTU XUMUYECKON
peakuuu. 3aKoH JEHCTBYIOIIHUX MacC.
dakTophbl, BIUSIONIME HA CKOPOCTh
XUMHUYECKON peakuu. JHEPrus
aktuBauu. [lonstue o karanmse.
®epMeHThl. THrHOUTOpPHI.

[Tonsitue 06 0OpaTUMBIX

U HEOOPATUMBIX XUMUYECKUX
peakiusix. [loHsiTue 0 XMMUYECKOM
paBHOBecuu, npuHLuI Jle [larense.

PackpeiBaTh CMBICT N3y4aeMbIX
MOHATUN U IPUMEHSTDH 3TU MOHATHUS
IIpY ONHUCAHWUU CBOMCTB BEIIECTB U UX
IIPEBPALLICHUN.

KnaccuduiupoBarb XUuMHUYECKHUE
PEaKIUU 10 PA3TMYHBIM ITPU3HAKAM.
OOBSACHATH U MIPOTHO3UPOBATH
3aBUCUMOCTb CKOPOCTH XUMHUYECKOMN
PEaKIMU OT Pa3InYHBIX (DaKTOPOB.
[Iporno3upoBaTh BO3MOXHOCTH
MPOTEKAHUSI XUMUYECKHUX
MpEBpAIICHUN B PA3JIMUHBIX YCIOBUSIX.
Onpenenars OKUCIUTENb

1 BOCCTAHOBHUTEJIb B OKHCIUTEILHO-
BOCCTAHOBHUTEJILHON PEAKIIHHU.
CocTaBIITh ypaBHEHUS
OKHCIIMTEIHbHO-BOCCTAHOBUTEIBHBIX
peaKkIuil ¢ UCIOIb30BaHUEM METO/1a
AJIEKTPOHHOTO OaaHca.
[InaHrpoBaTh U OCYIIECTBISATh

Ha MPAKTUKE XUMHUUYECKHUE
AKCHEPUMEHTHI, TPOBOJIUTH
HaOJIFOICHUSI, ASIaTh BEIBOIBI

M0 pe3yJibTaTaMm HKCIEPUMEHTA

IIPH TIPOBEICHUH J1a00paTOPHBIX
OTIBITOB U MPAKTUIECKON PaOOTHI.
[TpoBOIUTH BHIYUCIICHUS

53

[okyMeHT co3aaH B anekTpoHHow copme. Ne Corn 87 o1 28.04.2026. NcnonHutens: KOHycoBa 3.H.
CtpaHuua 53 n3 82. CtpaHuua cosgaHa: 28.04.2026 16:45

B I/IEKTPOHHbBINA
=® TATAPCTAH



®enepanbHast pabouas mporpamma | Xumust. 8—9 kiracchl (Yriy0IeHHbINH YPOBEHB)

VY ciioBus CMENIEHNSI XUMAYECKOTO [0 YPABHEHUSAM XUMHYECKUX PEAKIIHH.
paBHOBecHs. DAKTOPBIL, BIUSAIOLIME VYyacTBOBaTh B COBMECTHOM paboTe

Ha COCTOSIHUE XUMUYECKOTO B [1ap€ WJIH TPYIIIIE.

paBHOBecus. [Iporao3upoBanue BricTpauBars pa3BepHyTHIE
BO3MO>XHOCTH MIPOTEKAHUS MUCbMEHHBIE U YCTHBIE OTBETHI
XMMHUYECKUX TTPEBPALICHUN C omopoi Ha HHPOPMAIIHIO

B Pa3JIMYHBIX YCIIOBUSAX HA OCHOBE U3 yueOHUKA U IPYTUX UCTOYHUKOB,
npe/iCTaBlIeHu 00 U3y4EeHHBIX B TOM uucie Murepuera

AJIEMEHTaX XUMUYECKOW KUHETUKHU

U TEPMOJANHAMHUKHU.
OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE
peakuuu. OKUCITUTEITBHO-
BOCCTAHOBHUTEJIBHBIE CBOMCTBA
XUMHUUYECKUX 3JIIEMEHTOB, 3aBUCUMOCTh
OT CTEIICHU OKUCIICHUs. BakHbie
OKHCIIUTENN U BOCCTAHOBUTEIIH.
ITepmanranar kaums
(xapaktepuctuka). CocTaBicHue
YPaBHEHHUU OKUCIUTEIBHO-
BOCCTAHOBHUTEJbHBIX PEAKIIUI

C UCIOJIb30BAaHHEM METO/a
AJIEKTPOHHOTO OaaHca.
IKcnepumenmanvHoe uzyyeHue
eeuwecme u A6J1eHU
Jlemoncmpayuu:

3aBUCHUMOCTb CKOPOCTH XUMHUYECKOMN
peaKiuu OT BO3JAEHCTBUS Pa3INYHbBIX
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(akTOpoB (BIUSHUE KaTaJIn3aTopa

HAa CKOPOCTh XUMUYECKON pPEaKilnm).
OMNBIThI, WILTIOCTPUPYIOLIUE
00paTUMOCTh XUMUYECKUX PEAKITUH.
OMNBITHI, WITIOCTPUPYIOLINE TPUMEPHI
OKHCJTUTEIHbHO-BOCCTAHOBUTEIHHBIX
peakuuii (ropeHue, peakiuu
Pa3I0XKEeHUsI, COEAMHEHUS ).
Jlabopamopmuwiti onvim:

N3ydyeHne 3aBUCUMOCTH CKOPOCTH
XUMHUUYECKON PEaKIIUK OT Pa3IudHbIX
(dhakTOpOB.

IIpaxmuueckas paboma:

No 1. Pemenue skcieprMeHTaIbHbBIX
3a7a4 1o reMe «OKHUCINTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUN.
Buiuucnenus:

10 TEPMOXUMHUUYECKOMY YPaBHEHUIO
peakiuu: TeroBoro 3pdexra
XUMHUYECKON peakiy MO KOJIUYECTBY
BELIECTBA, MACCE WA 00bEMY
MpOpearupoBaBIIEro

WM 00pa30BaBIIETrOCs BEILECTBA;
KOJIMYECTBA BEIIECTBA, MacChl

WM 00beMa BEIIeCTBa M0 U3BECTHOMY
TerI0BOMY 3P (HEeKTy XUMUYECKOM
peaxiuu;
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MaccChl TPOJIYKTA PEAKIIUU
110 U3BECTHON Macce OJIHOrO

W3 UCXOJHBIX BEIIECTB, B3ITOIO
B BUJIE PaCTBOpA, COJICPIKAILIETO
OTpe/ICTICHHYIO KOHIIEHTPAIHIO
PacTBOPEHHOIO BEIIECTBA

1.3 | DnexTponuTuueckas
JMCCOLIMAIIHSI.
XUMHUYECKUE peaKiuu
B pacTBOpax

12/14

DIEKTPOIUTUYECKAS] JUCCOLIAIIS.
XHUMHUYECKUE PEAKLIUH B PACTBOPAX.
Teopust IEKTPOTUTUYECKON
aucconuanny. PactBopeHue kak
(bU3HKO-XUMUYECKHI TpoIIeCC.
[lonsTHE O rUApPATaX U
KPUCTAJUIOTHIpATax. DIEKTPOIUTHI U
HE3JICKTPOJUTHI. KaTMOHBI, aHWOHBL.
Mexanusm auccoumranyy BEIEeCTB

C Pa3JIMYHBIM BUJOM XUMUYECKOU
cBsi3u. CuibHBIC U c1a0bie
ANEKTPOJUTHL. CTENEHb TUCCOLUALINH,
KOHCTaHTa auccounanuu. MoHHoe
MPOM3BEICHUE BOJIbL. BOIOPOAHBINM
nokasareib. HaIuKaTopsl.
DIIEKTPOIUTUYECKAS AUCCOLIUALIUS
KHCJIOT, OCHOBAaHUI U COJICH.
Peakmuu nonHoro ooMena. Y ciioBust
MPOTEKAHUS PEAKIINI MOHHOTO
oOMeHa. MolnekymsipHbI€e, TOJIHbIE U
COKpaIlleHHbIE HOHHbIE YPAaBHEHUS

PackpbIBaTh CMBICI H3y4aeMBbIX
MOHATHI, a TAKXKE CMBICI TEOPUU
AIEKTPOJUTUUECKON JUCCOLUALINH.
OOBSICHATH IPUYHMHBI
AIEKTPONPOBOTHOCTU BOJHBIX
PacTBOPOB BEILIECTB; PA3INYATh
cia0ble ¥ CHJIbHBIE 3JIEKTPOJIUTHI.
CocTaBisTh ypaBHEHHS TUCCOLUALIUN
KHCJIOT, IIEJIOUeH 1 COJIEH, TTOJIHBIC

Y COKpAIICHHbIE MOHHBIE YPABHEHUS
XUMHUUYECKUX PEAKIIUA HOHHOTO
0o0OMEHa, KpaTKHe HOHHBIC YPaBHEHUS
MPOCTHIX PEAKIIUKA TUAPOJIN3A COJIEH.
[Iporuo3upoBaTh BO3MOKHOCTH
MPOTEKAHUS peaKIMil MIOHHOTO OOMeHa
B Pa3JINYHBIX YCIOBUSX.
XapakTepu3oBaTh 00IINE XUMUYECKHE
CBOMCTBA BEUIECTB Pa3IMYHBIX
KJIACCOB HA OCHOBE TEOPUHU
AJIEKTPOJIMTHYECKON TUCCOLUALINM;
MOATBEPKIATh CBOICTBA MPUMEPaMU
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peakuunii. CBOMCTBA KUCIOT,
OCHOBAaHMUU U COJICH B CBETE
MIPEJICTAaBJICHUMN

00 PJICKTPOIIUTHICCKOMN JUCCOITUAIINH.
KauecTBeHHbIE peaklMi Ha UOHBI.
I'maponns coneit. IoHHbIE ypaBHEHUS
TUJIPOJIN3a COJICH. XapakTep Cpeibl

B BOJHBIX paCTBOpPAax COJIEH.
IKcnepumenmanvHoe uzyyeHue
eeuiecme u sA6aeHUl
Jlemoncmpayuu:

HccnegoBanue 3eKTPOIPOBOAHOCTH
pacTBOPOB, Ipoliecca AUCCOLNAIUN
KHCJIOT, IIEJI0YEH U COJICH.

OMBIThI, WILTIOCTPUPYIOLINE MPU3HAKH
MPOTEKAHUSI PeaKIMii MOHHOTO OOMeHa
(oOpa3oBaHue Oca/iKa, BBIJCICHUE
rasa, o00Opa3zoBaHuE BOJIbI).
[IpumeHeHnne nHIUKATOpoB (Jlakmyca,
MeTWJIOpaHxa v ¢eHondTaaenHa)

JJIS1 OpeJIeNICHUsI XapaKTepa Cpe/ibl

B pacTBOpax KUCIIOT, OCHOBAHUU U
COJIEN.

Jlabopamopnvie onvimoi:

N3y4yeHne npru3HaKOB MPOTEKAHUS
peaKiuu MOHHOTO OOMEHa B pacTBOpPax
AJIEKTPOJUTOB (C 00pa30BaHUEM

MOJICKYJISIPHBIX M HMOHHBIX YpaBHEHUN
XUMUYECKUX PEaAKIIH.

Pemate skcriepuMeHTaIbHbIC 33/1a91
0 TeME.

[InaHupoBaTh U OCYILECTBIATH

Ha TIPAKTUKE XUMUYICCKUC
OKCIIEPUMEHTHI, IPOBOIUTH
HaOII0ICHUS, 1e71aTh BHIBOIBI

0 pe3yibTaTaM dKCIIEPUMEHTA

TIPY MPOBEACHUH JIAOOPATOPHBIX
OTIHITOB M TIPAKTHYECKUX PadoOT.
CrnenoBaTh npaBuiiaM 0€30MacHOM
paboThI B TabopaTopuu

P UCTIOJIH30BAHUN XUMUYECKON
MOCY/Ibl 1 000PY/I0BaHMS.
[TpoBOIUTE BBIYKCIICHUS

110 XUMHUYECKHM YPaBHCHUSIM.
VYu4acTBOBaTh B COBMECTHOM padoTe
B TIape WX TPYIIIIE.

BricTpauBaTh pa3BepHyTHIC
MMUCEMEHHBIC U YCTHBIC OTBETHI

C oropoy Ha nH(pOpPMAITHIO

U3 yueOHUKA M IPYTUX HCTOYHUKOB
uHdopmanmu, B ToM uncie MaTepHera
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OCaJIKa, BBIICJICHUEM Ta3a,
oOpa3oBaHUEM BOJIbI): CyJib(aTa Meau
(IT) u menouu, kapboHaTa HATPUS U
COJITHOW KHMCJIOThI, PEAKIIHS
HEUTpanu3aluu MEXIy TUIPOKCHIOM
KaJIMsl M COJISTHOM KHCJIOTOM.
Hcnonb30BaHuEe UHAMKATOPOB
(JtakMyca, METUJIOpaHKa U
dbenondranenHa) A onpeaeIcHus
XapakTepa cpebl B paCTBOpAX COJEH.
PacniosnaBanue HeOpraHM4eCKux
BEIIECTB C ITOMOIIBIO KAUYeCTBEHHBIX
peakuii Ha UOHBI.

Ipaxmuuecxue pabomeoi:

No 2. Pemenue skciepruMeHTaIbHbBIX
3a7a4 1o TeMe «IJEKTPOJIUTHIECKas
JIMCCOLIMAITHSY.

Ne 3. Pemenue skCcniepuMeHTAITbHBIX
3a7a4 no teMe «l uaponmns coyuemny.
Buviuucnenus:

MaccChl MIPOJIYKTA PEAKIIUU

10 U3BECTHOM Macce OJIHOrO

W3 UCXOIHBIX BEIIECCTB, B3ATOIO

B BUJIE PACTBOPA, COJICPIKAILIETO
OMPEICIICHHYIO KOHIICHTPAIIUIO
PacTBOPEHHOI'O BEIIECTBA

Hroro no pazneny

34/36
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HeMeTasjibl M X cOeITUHEHUS

2.1

OO0m1ast XxapaKTepUCTHKA
XUMHYECKHUX DJIEMEHTOB
VIIA-rpynmsl. ["anoress

6/8

OO011as XxapakTepUCTHKA HEMETAILIOB.
OCOOEHHOCTH CTPOEHUsI aTOMOB
XUMHUUYECKUX IJIEMEHTOB, TPOCTHIX
BEILIECTB, AJJIOTPOIHS.
OKUCIUTENBHO-BOCCTAHOBUTEIbHBIE
CBOMCTBA HEMETAJUIOB.
CpaBHUTENBbHAS XapaKTEPUCTHKA
COEIMHEHU HEMETAILIOB.

OO6111ast XxapaKTEepUCTHKA TaJIOr €HOB.
OCoOEHHOCTH CTPOEHUSI AaTOMOB,
XapaKTEpPHBIE CTENEHU OKUCIICHUSI.
Crpoenue u (pusnueckue CBONCTBa
MPOCTHIX BEIIECTB — raJIOT€HOB.
XUMHYECKUE CBOMCTBA HA IPUMEPE
xJiopa (B3auMoJeiCTBHE

C METaJulaMH, HEMEeTaJlJIaMu, BOJIOM,
1IEJI0YaMH ).

Xnoposogopoa. ComnsiHast KACIIOTa,
XUMUYECKUE CBOMCTBA, MOJYyYEHHE,
npuMeHeHue. Jlercteue xiaopa

Y XJIOPOBOJIOPO/IA HA OPTaHU3M
YEJI0BEKA.

Baxxnenmmue xJI0puasl U UX
HaXO0XJICHUE B IPUPOJIE.

[TonsiTHE O KUCITIOPOACOAEPKAIIUX
KHUCJIOTaxX XJIOpa U UX COJISIX.

OOBICHATH 00IIME 3aKOHOMEPHOCTH
B U3MEHEHHWU CBOWMCTB HEMETAJIJIOB
U UX COCIMHEHUH B Mpejenax Mallblx
MEPUOJIOB U TJIaBHBIX MOATPYIII
[Teprnoanyeckor CUCTEMBI
XUMHUUYECKUX AJIIEMEHTOB C YUETOM
CTPOEHHUS UX ATOMOB.
[IporHo3upoBaTh CBOKWCTBA
XUMHAYECKUX DJIEMEHTOB —
HEMETAJJIOB U UX COCITMHEHUN

Ha OCHOBaHUU 3aKOHOMEpPHOCTEN
[leproanuueckor CUCTEMBI.
XapakTepu3oBath (PU3NYECKUE

U XMMUYECKHE CBOMCTBA MPOCTHIX
BEILIECTB raJIOT€HOB (Ha IpUMeEpe
XJIOpa) U CJIOKHBIX BEIIIECTB
(xJIopoBOOPOA, XJIOPHAA HATPUS,
KHCJIOPOJICOAEPKAIIMX KUCIIOT XJI0pa
U WX CoJiei), CTOCOOBI TTOTy4YeHuUs],
MIPUMEHEHUE U 3HAYCHUE B IIPUPOJIE
Y KU3HU YEJIOBEKA.

OnpeaensTs XJIOpUA-, OpOMU/I-

Y UOAU-UOHBI B paCTBOPE.
[InannpoBaTh U OCYIIECTBIATH

Ha MPAKTUKE XUMUUYECKHUE
AKCHEPUMEHTHI, TPOBOAUTH
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IKcnepumenmanvHoe uzyyenue
eeuiecme u A61eHUll
Jlemoncmpayuu:

OO0pa3ibl TPUPOIHBIX XJTOPUIOB
(rajmoreHuioB).

OnbIThI, OTpaXKarore PU3nIECKue
1 XMMUYECKHE CBOMCTBA rajlor€HOB
U UX COEIUHEHUM.

Jlabopamophvie onvimoi:
O3HakomiieHHE ¢ 00pa3uaMu
MPUPOJHBIX XJIOPUJIOB
(raJmoreHuioB).

N3ydeHne CBOMCTB COJITHOM
KHCJIOTHI.

[IpoBeneHrEe KaUECTBEHHBIX pEaKIINil
Ha XJIOpU/I-, OPOMHU/I- U UOJIU]I-UOHBI,
Y HaOJII0/ICHUE MPU3HAKOB UX
MPOTEKAHUSI.

Ilpaxmuueckas paboma:

No 4. TTonydeHue COMIHOM KUCIIOTHI,
W3y4YECHUE €€ CBOMCTB.

Buiyucnenus:

10 YPAaBHEHUSM XUMHUYECKUX PEAKIUH,
€CJIM OJIMH UX PEarcHTOB JaH

B HU30BITKE;

00BEMOB T'a30B 10 YPAaBHEHHIO
XMMHUYECKOU PEaKIIn1

HAOIIOCHYS, JIeJIaTh BEIBOBI

10 pe3yibTaTaM dKCIIEPUMEHTA

IIPY MPOBEACHUH JIAOOPATOPHBIX
OTIBITOB M MPAKTHYECKUX PaboT.
CrnenoBaTh npaBuiiaM 0€30MacHOM
paboThI B 1abopaTopun

IIPU UCTIOIb30BAHUN XUMUYECKON
NOCYZbl U 000Dy OBaHUS.
YyacTBOBaTH B COBMECTHOM padboTe
B MAJION TpyINIIE.

[TpoBOIUTE BEIYHCICHUS

110 XUMHUYECKHM YPaBHCHUSIM.
Hcnonbs30BaTh NEPUOIAYECKYIO
TaOJUITY ¥ TaOJIUILY PAaCTBOPUMOCTHU
KHCJIOT, OCHOBAaHUM U COJICH B BOJE
JUTSI BBITIOJTHEHHUS 3aJJaHUH.
BricTpanBath pa3BepHyTHIE C OIIOPOMN
Ha uH(dOpMaIHIO U3 yueOHHUKa,
CIIPABOYHBIX MATEPUAJIOB U IPYTUX
MCTOYHUKOB, TPAMOTHO MCIOJIb30BATh
W3Y4YEHHBIN NTOHATUMHBIN anmnapar
Kypca XUMUH, COTPOBOK/IATh
BBICTYIJICHUE MPE3EHTALIUEN
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2.2 | OO1as xapakTepucTHKa
XUMUYECKUX DJIEMEHTOB
VIA-rpynmnsi.

Cepa u ee coeTMHEHUS

6/10

OO011as XxapaKTEPUCTHKA XUMUIECKUX
9JeMeHTOB VIA-rpynmb.
OCco0EHHOCTH CTPOEHUSI aTOMOB,
XapaKTEPHbIE CTETICHH OKUCJICHUS.
Crtpoenue u pusnueckue CBONCTBa
MIPOCTHIX BEIIECTB — KHCIIOPO/Ia

U cepbl. AJIJIOTPOMHbBIE
MOAU(PUKALIMK KUCIOPOJA U CEephI.
XHUMHUYECKUE CBOMCTBA CEPBI
(B3aMMOICCTBHE C HEMETAIIAMH,
MeTajlaMy, KOHIIEHTPUPOBAHHBIMU
a30THOM M CEPHOU KUCIIOTaMU).
CepoBonopos, cTpoeHue, pu3ndeckue
U XUMUYECKHE CBOMCTBA (KUCIOTHBIC
¥ BOCCTAHOBHTEIILHBIE CBOMCTBA).
Oxcuibl cepbl Kak MpecTaBUTEH
KHCIIOTHBIX OKCHJI0B. CepHucTas
KucioTa u ee conu. CepHas KHCIIOTa,
bu3nyuecKre 1 XMMHYECKUE CBOMCTBA
(obmue Kak npeacTaBUTeNs Kiacca
KHuCIOT U crienuduaeckue). Comun
CEPHOM KUCIOThl. XUMUYECKHUE
peaxIum, JeKaIue B OCHOBE
MPOMBIIIIEHHOT0 C10c00a MOJy4eHUs
cepHoil kucnotsl. [IpencraBnenus

0 XUMHUYECKOM TIPOU3BOJICTBE

U CBSI3aHHBIX C HUM MPOECCUsix.

OnpenensTe HATUYHUE CYIbPUT-,
cynbdu- u cynpdar-uoHoB

B pacTBOpeE.

[TosicHATH Ha TpUMEpPAX CYITHOCTh
AKOJIOTUUECKUX MPOOJIEM, CBSI3aHHBIX
C HaXOXKJICHHEM COSIUHCHUHN CephI
B OKPYKaIOLIEHN cpelie.
[nanupoBaTh U OCYIIECTBIATh

Ha TIPAKTUKE XUMUIECKUE
OKCIIEPUMEHTHI, IIPOBOIUTH
HAOIIOCHUS, JIe)IaTh BEIBOBI

0 pe3ybTaTaM dKCIICPUMEHTA
IIPU MPOBEACHUH JIAOOPATOPHBIX
OTIBITOB M MIPAKTHYECKUX PaboT.
CnenoBath npaBuiiaM 0€30MacHOM
paboThI B TabopaTopun

IIPH KCTIOIh30BAHUHA XUMUYECKHUX
BEIIIECTB U 0O00PYT0BaHMUS.
[Tpon3BOAUTH BBIYUCICHUS

0 XUMUYECKUM YPABHEHUSIM.
Y4acTBOBaTH B COBMECTHOM padboTe
B MAJION TPyIIIE.

Hcnonp30BaTh MEPUOIAYECKYIO
Ta0IUILy U TaOJIUIlY PACTBOPUMOCTH
KHUCJIOT, OCHOBAaHHUM U COJIEN B BOJIE
JUTSI BBITIOJTHEHHU S 3a]JaHUH.
Hcnonb30BaTh Npu BBHITIOJTHEHUH

61

[okyMeHT co3aaH B anekTpoHHow copme. Ne Corn 87 o1 28.04.2026. NcnonHutens: KOHycoBa 3.H.
CtpaHuua 61 n3 82. CtpaHuua cosgaHa: 28.04.2026 16:45

B I/IEKTPOHHbBINA
=® TATAPCTAH



®enepanbHast pabouas mporpamma | Xumust. 8—9 kiracchl (Yriy0IeHHbINH YPOBEHB)

[IpuMeHneHue cepHOU KUCIOTHI

u cynb(dartos.

KauecTBeHHbIe peakiuu Ha CylIbHUT-,
cynb(huI- U CyabhaT-aHuOHBI.
HaxosieHue cepbl U €e COeMHEHUM
B MIPUPOJIE.

XHUMUYECKOE 3arpsi3HEHNE
OKPYXKAIOIIEN Cpeibl COEANHEHUSIMHU
cepbl (KUCIOTHBIE JOXK/IH, 3aTPA3HECHUE
BO3/yXa), CHOCOOBI €ro
MPEIOTBPAILICHHUS.
IKkcnepumenmanvroe uzyuenue
eeuiecme u A61eHUll
Jlemoncmpayuu:

O3HakoMIIeHHE ¢ 00pa3liaMH CEephI

U €€ MIPUPOJHBIX COCTUHEHUM.
Hab6monenue nporecca
oOyTJIMBaHUs caxapa Ioj JAeHCTBUEM
KOHILIEHTPUPOBAHHOU CEPHOM
KHUCJIOTHI.

B3aumopelicTBue cephl ¢ BOJOPOIOM,
MeJIbl0, HAaTPUEM, KHCIOPOIOM.
Jlabopamopnvie onvimoi:

N3yueHnne XMuMUYeCKUX CBOMCTB
pa30aBIECHHOM CEPHOI KUCIIOTHI.
[IpoBeneHne Ka4eCTBEHHBIX

peakuuii Ha cynbPua-, CyIbPuT-

y4€OHBIX 3a/IaHUI U B MPOIIECCE
VICCIIEIOBATENbCKOM AESITEIBHOCTH
HAy4YHO-IIOIYJISIPHYIO JIUTEPATYPY
XUMHUYECKOTO COJEPIKAHMS,
CIIPaBOYHBIE MaTepUaIbl, PECYPCHI
HNurepuera
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U CyJb(aT-uoHbI, U HAOIIOICHHE
IPU3HAKOB UX MPOTEKAHMUS.
Buviuucnenua:

Macchl IPOAYKTa PEAKIINU

110 U3BECTHOM MaccoBoi (00BEMHOM)

noiie (%) ero BeIXoaa OT TEOPETUUECKHU

BO3MOJKHOT0;

MaccoBoi (00bemHoOM) g0mu (%)
BBIXO/Ia MMPOAYKTA PEaKITuu

0 U3BECTHOM Macce (00bemy)
MCXOJIHOTO BEIIECTBA U MPOAYKTa
peakuu

2.3 | O6mas xapakTepUCTHKA
XUMHYECKHUX DJIEMEHTOB
VA-rpynmnst.

A3ot, dhocdop u ux
COCIMHEHHUS

10/12

OO011as XapaKTEepUCTHKA HIEMEHTOB
VA-rpynnel. OcCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTEICHU
OKHCJICHUSI.

A30T, pacrpocTpaHeHHE B IPUPO/IE,
busnyeckue 1 XuMUYECKUE CBOMCTBA
(B3aMMOJEICTBHE ¢ METaJIaMH,
BOJIOPO/IOM, KHUCIOPOIOM).
Kpyrosopor a3zota B npupoze.
AMMHaK, ero puznueckue

1 XMMHUYECKHEe CBOMCTBA (OKHCIICHHUE,
OCHOBHBIEC CBOMCTBA BOJHOI'O
pacTBopa), IpPUMEHEHHE

Y TIOJIy4€HHE B TabopaTopuun

Y TIPOMBIIIEHHOCTH.

OOBICHATH 00LIME 3aKOHOMEPHOCTH
B N3MEHEHUH CBOMCTB 3JIEMEHTOB
VA-rpynnel 1 uX COEJUHEHHUIN

C YYE€TOM CTPOECHUS UX aTOMOB.
[Iporno3upoBaTh CBOMCTBA
XUMHUYECKUX JJIEMEHTOB.
VA-rpynmnsl 1 uX COeIMHEHUI

Ha OCHOBaHUHU 3aKOHOMEPHOCTEN
[leproauueckor CUCTEMBI.
OOBSICHATH TPUYUHHO-CIIE/ICTBEHHYIO
CBA3b: CTPOEHHUE BEIllECTBA —
CBOMCTBAa — IIPUMEHEHHUE.
XapakTepu3oBarh (PU3NYECKUE

Y XMMHAYECKUE CBOMCTBA MPOCTHIX
BEIIECTB a30Ta v Gocdopa u ux
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HMon aMMOHMS, JOHOPHO-aKIENTOPHBIN
MEXaHU3M ero 00pa3oBaHUsl.

Conu aMmMmoHusl, uX HU3NIECKUE

U XUMHUYECKHE CBOMCTBA (Pa3yio’KeHUE
1 B3aUMOJICHCTBHE CO IEJT0YaMH),
npuMeHeHue. KauecTBeHHas peakius
Ha MOHBI aMMOHUs1. OKCHIIBI a30Ta

(L, 1L, 111, TV, V). A3oTucTast Kuciora.
A3O0THas KHCIIOTa, €€ MOTy4YeHue,
bu3nUecKre 1 XUMHIECKUE CBOMCTBA
(oOuue Kak mpeacTaBUTeNs Kiacca
KHUCJIOT U Crielu(pUYEcKue),
MPUMEHEHUE. XUMHUUECKUE PEAKIINH,
JeXale B OCHOBE MOITYUYEHUS
A30THOU KHCJIOTHI

B [IPOMBIIJIEHHOCTH.

HuTparbl 1 HUTPHUTEL.

KauecTBeHHbIE peakiiMu Ha HUTPAT-

U HUTPUT-aHUOHBL. XUMHUECKOE
3arpsi3HEHNE OKPY>KaIOIIen Cpebl
COCJIMHEHUSIMU a30Ta (KUCIOTHBIC
JOXK]IH, 3arpsSI3HEHHUE BO3AyXa, TOYBbI
1 BOJIOEMOB).

docdop, aIoTponHbIE MOAU(PUKAITUN
dbocdopa (6enbiif u kpacHbIit hocdop),
buznuecKre 1 XMMUIECKUE CBOMCTBA
(B3aMMOJICICTBHUE C METAIJIAMH,

coeqMHECHUN (aMMHaKa, cojiei
aMMOHMUSI, @30THON KHCIIOTHI,
HUTpPATOB, okcua0B docdopa (111, V)
u (hochopHOIt KUCTOTHI, pocdaToB),
CIOCOOBI UX TIOy4YCHHUS, IPUMCHCHHE
Y 3HaYCHUE B MIPUPOC W KU3HU
YeJI0BeKa.

OmnpenensTh HOHBI aMMOHUS, GocdaT-
WOHBI B PaCTBOpE.

[TosicHATH Ha TPUMEPAX CYITHOCTH
HKOJIOTHYECKUX MPOOIIEM, CBI3aHHBIX
C HaXOXKJICHHEM COSIMHEHUHN a30Ta

u docdopa B OKpy>Karolen cpee.
Hcnonb30Barh NEPUOANYECKYIO
TaOJUITY ¥ TaOJIUILY PAaCTBOPUMOCTHU
KHCJIOT, OCHOBAaHUM U COJICH B BOJE
JUTSI BBITIOJTHCHHMS 3a]JaHUH.
[InaHupoBaTh U OCYILECTBIATH

Ha PAKTUKE XUMUYECKUE
HKCIIEPUMEHTBI, POBOJIUTH
HaOIIOCHUS, JIeNIaTh BEIBOBI

0 pe3yibTaTaM dKCIIEPUMEHTA

TIPH MIPOBEACHUH JIAOOPATOPHBIX
OTTHITOB M TIPAKTHYECKUX PadoOT.
CrnenoBath npaBuiiaM MOJIb30BAHUS
XUMHUYECKOU TTOCY0N

U J1a00paTOPHBIM 000PYIOBAHUEM,
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KHCIIOPOIOM, TaJIOTCHAMH,
KOHIIEHTPUPOBAHHBIMU a30THOM

U CEpPHOM KHUCIIOTaMH).

Oxcunpl pochopa (111, V), dochopnas
KHCIIOTa, (DU3UICCKUE U XUMHUICCKUE
CBOMCTBA, nonydeHue. Kauecrsennas
peakius Ha GocdaT-MOHBI.
[IpencrapiieHus o rajJloreHu1ax
docdopa (111, V).

[lonsiTHE O MUHEPATBHBIX
ynoopenusx. A3oTHelie, pochopHEIE,
KOMILIEKCHBIE yI00pEeHUSI.
XUMHYECKOE 3arpsi3HEHUE
OKPYXAIOIIEH Cpelibl COETUHEHUSIMU
azota u docdopa.
IKcnepumenmanvHoe uzyuenue
eeuiecme u A6AeHUU

Jlemoncmpayuu:

O3HakomiieHuE ¢ (PU3UUYECKUMU
cBoOiicTBamMu a3zota, pocdopa u ux
COCIMHEHU .

B3anmogencTBue KOHIEHTPUPOBAHHON
a30THOM KHCIIOTHI C MEABIO.
KadecTBeHHBIE peaKIIiy HAa HUTPAT-

U HUTPUT-UOHBI.

O3HakoMJIeHHE ¢ 00pa3liaMH a30THBIX
1 (ocHOPHBIX YIOOPEHHIA.

a TaKKe MpaBuiiaM oOpanieHus

C BEILIECTBAMU B COOTBETCTBUU

C MHCTPYKIUSIMH.

[Tpou3BOIUTH BEIYUCIICHUS

110 XUMUYCCKUM YPaBHCHHUSIM.
VYu4acTBOBaTh B COBMECTHOM padoTe
B TIape WX TPYIIIIE.

BricTpauBaTh pa3BepHyTHIC
NUCHMEHHBIC U YCTHBIE OTBETHI

C Onopoit Ha nH(OPMAITUIO

U3 Pa3IMYHBIX HCTOYHUKOB, B TOM
gyucne MHTepHeTa; nenarp KpaTkue
COOOIIEHUS KOJIOTMUYECKOM
HaINpaBJIeHHOCTH
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Jlabopamopuvie onvimoi.:

N3ydeHue CBOMCTB COJIEM aMMOHUSA
(B3aMMOJICHCTBUE COJICH aMMOHUS

CO IIEJI0YBIO).

KauecTBenHast peakiys Ha COJU
aMMOHMUS, Ha (ocdaT-uOHBI

Y U3y4YCHUE NMPU3HAKOB UX
MPOTEKAHUS.

Ilpaxmuueckas paboma:

Ne 5. Ilonyuenne ammuaka, u3ydeHue
€ro CBOMCTB.

Buiuucnenus:

110 YPaBHEHUAM XUMHYECKUX PEaKIui

24

OO6m1ast XxapakTepUCTHKA
XUMUYECKUX DJIEMEHTOB
I[VA-rpynsl.

Yraepon U KpeMHUM,
UX COEIMHEHMUS.

bop

11/13

OO1mas XxapakTeprUCTUKa HIIEMEHTOB
IVA-rpynmnbsl. OcOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTCTICHU
OKHCJICHUS.

Yrnepon, aioTponHbie MoaupUKaIuu
(rpadur, anmas, dymiepeH, rpadeH,
HaHOTPYOKH), GU3HUYECKHE

U XUMUYECKHE CBOMCTBA MPOCTHIX
BEIIECTB (B3aUMOJICHCTBUE

C MeTaJllaMH, HEeMETaJlIaMH,
KOHIICHTPUPOBAHHBIMHU a30THOM

u cepHoM kucinotamu). [lonsarue

00 agcopOunn. Kpyrosopot yriepojaa
B TIPUPOJIC.

OOBSICHATH 00LIME 3aKOHOMEPHOCTH
B N3MEHEHHUH CBOMCTB 3JIEMEHTOB
IVA-rpynmsl 1 ux coeIMHEHU

C YYETOM CTPOECHUS UX aTOMOB.
[Iporno3upoBaTh CBOMCTBA
XUMHUUYECKUX IJIEMEHTOB — HEMETAJIJIOB
Y UX COCIMHEHUN Ha OCHOBAaHUU
3akoHOMepHocTen [leprnoanueckoun
CHUCTEMBL.

OOBSICHATH MPUUYHHHO-CIIEICTBEHHYIO
CBA3b: CTPOCHHE BEIIECTBA —
CBOMCTBA — IIPUMEHEHUE —

Ha [PUMeEpax COEIUHEHUN yriIepoaa
Y KPEMHUSL.
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Okcuppl yraepona,

X QU3NYECKHe U XUMUYECKHE
CBOMCTBA, JCHCTBHUE HA KUBBIC
OpPTraHU3MBI, MTOTyYCHUE

Y IIPUMEHEHUE. DKOJIOTHYECKNE
po0sieMbl aTMOC(EpbI, CBI3aHHBIE

c okcuaom yriaepona (IV).

VYronpHas KUCIOTa U €€ COJIU, UX
busnyecKkue 1 XuMUYECKUE CBOMCTBA,
MOJTy4eHHE U IPUMEHEHHE.
KapOonatsl, rupoxkapOoHaThl, HX
cBoicTBa. KauecTBeHHas peakuus

Ha KapOoHaT-noHbl. Mcronb3oBanue
KapOOHATOB B OBITY, MEIUIIMHE,
MIPOMBIIIJIEHHOCTH M CEITECKOM
XO35IMCTBE.

[lepBoHAYATBHBIC TOHATHS

00 OpraHMYeCKUX BEIIEeCTBaX KakK

O COeIMHEHUSIX YTIepoa:
YIIEBOAOPOIbI (METaH, 3TaH, ITUIICH,
alleTUJIEH ), 3TAHOJI, TJIMIIEPHH,
yKcycHas kucnota. [IpupoaHeie
HMCTOYHUKH YIJIEBOJAOPOAOB (YroJib,
IPUPOIHBIN Ta3, HEPTH), IPOAYKTHI UX
nepepaboTKu, UX POJib B OBITY

u ipombInuieHHocTH. [ToHsTHE

0 OMOJIOTUYECKH BaKHBIX

XapakTepu3oBarh GU3NIECKUEC

Y XMMHAYECKUE CBOMCTBA MPOCTHIX
BEILECTB YIJI€POJa U KPEMHUS U UX
COeIMHEHU (OKCHIOB YIJIepoAa,

YT OJILHOM KHUCIIOTHI, KApOOHATOB,
OKCHJIa KPEMHHUS, KPEMHUEBOU
KHUCJIOTBI, CHJIMKATOB), CIIOCOOBI X
MOJIyYEHUS, IPUMEHEHNE U 3HAYEHUE
B [IPUPO/IE U KU3HU YEJTIOBEKA.
Onpenensth KapOOHAT- U CUIIUKAT-
HOHBI B PaCTBOPE.

OOBSACHATH CYHITHOCTh SKOJIOTHUYECKUX
po0JIeM, CBSI3aHHBIX C HAXOXKIEHUEM
YIJIEKUCIIOTO T'a3a B OKPYXKAIOIIEH
cpene.

[TonTBepxkaaTh OCOOEHHOCTH COCTaBa
U CTPOCHMS OPraHUYECKUX BEIIECTB
puMepaMu MPOCTHIX COSAUHECHUM
(MeTaH, 3TaH, YTUIEH, alleTUJIEH,
ATAHOJI, MJIUIEPHUH, YKCYCHAs
KHCJIOTA).

NnmocTpupoBaTh B3aMMOCBSI3b
HEOPraHWYECKUX COCTUHEHU
yriepoa U OpraHuyeCKUX BEUIECTB.
OnuceIBaTh posib OETKOB, KUPOB

U YIJIEBOJIOB B (DYHKIIMOHUPOBAHUU
YKUBBIX OPraHU3MOB.
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OpraHUYEeCKHUX BEIIECTBAX — KUpPax,
Oenkax, yrieBojiax — U UX POJIH

B JKM3HHU 4eJoBeKka. EAMHCTBO
OpPraHUYECKUX U HEOPraHUYECKHUX
coenuHenui. Kpemuuii, ero
dbu3nYecKre 1 XUMHUYECKUE CBOMCTBA
(B3auMOCICTBUE C METAIJIAMHU,
KHUCIIOPOAOM, YTIEPOIOM,
TaJIOT€HAMH ), ITOJIy4EHHE

U nipuMeHeHue. Posb kpeMHust

B MIPUPO/JIC U TEXHUKE.

Oxcup kpemuus (IV), kpemHueBas
KHUCJIOTA, CUJIMKATHL: (PU3UYECKUE U
XUMHUUYECKHE CBOKCTBA, OJIyYCHUE

U IPUMEHEHUE B OBITY

Y MIPOMBIILIEHHOCTH.

Baxwueiiime cTpouTeabHbIe
MaTepuasbl: KepaMHKa, CTEKIIO,
LIEMEHT, OCTOH, KeJIe300€TOH.
[TpoGnemMbl 6e301macHOro
UCIIO0JIb30BAHUST CTPOUTEIBHBIX
MAaTEPHUAIOB B MIOBCEIHEBHOM

)Ku3HU. bop.

Oco0EHHOCTH CTPOCHHS aTOMa.
OO6mue npeacTaBieHus 0 GU3NUECKUX
Y XMMUYECKUX CBOMCTBAX.

bopHas kucnora.

Hcnonp30BaTh MEPUOIAYECKYIO
TaOJIUIly ¥ TaOJIUILy PAaCTBOPUMOCTHU
KHCJIOT, OCHOBAaHUM U COJICH B BOJE
JUTSI BBITIOJTHEHHUS 3aJJaHUH.
[TpoBOIUTH BBEIYKMCIICHUST MacChI
(oObeMa; H.y.) IPOJYKTa peakiuu
0 TaHHOU Macce (00beMY) UCXOTHOTO
BEIIECTBA, COJIEPKALETO
OIPEEIEHHYIO MAaCCOBYIO JIOJIIO
IIPUMECEH.

[InannpoBaTh U OCYIIECTBIATH

Ha TIPAKTUKE XUMUYIECKUC
HKCIIEPUMEHTHI, IIPOBOJIUTH
HAOJIIO/ICHMS, 1€TIaTh BBIBOJIBI

MO pe3yibTaTaM dKCIEPUMEHTA
IIPY MPOBEACHUH JIAOOPATOPHBIX
OITBITOB M TIPAKTHYECKUX PadOT.
CrnenoBaTh MpaBWIaM MOJb30BAHUS
XUMHUYECKOU TTOCY0H

1 1a00paTOPHBIM 000PYIOBAHHEM,
a TaKk)Kke MpaBuiiaM O0paleHus

C BEIIECTBAMU B COOTBETCTBUU

C MHCTPYKIIHSIMH.

VYuyacTBoBaTh B COBMECTHOM paboTe
B MaJIOW IrpyIIie.

Hcnonb30BaTh MpU BBHITIOJTHEHUH
y4eOHBIX 3aJIaHUK U B TIPOIIECCE
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IKcnepumenmanvroe uzyuenue
eeuiecme u A61EHUI
Jlemoncmpayuu:

Mogaenu KpucTajuIMueCKUX PEIIETOK
anmMasa, rpaduTa, MOJIEKYIIbI
bynnepeHa.

O3HaKOMJIEHUE C MPOLIECCOM
a71copOLIUM PACTBOPEHHBIX BEILIECTB
AKTUBUPOBAHHBIM yTJIEM

Y yCTPOMCTBOM IPOTUBOrasa.
O3HakomiieHHE ¢ 00pa3uaMu
IPUPOIHBIX KAPOOHATOB M CHIJIMKATOB,
C IPOAYKIHUEN CUITMKATHOU
MIPOMBIIIJIEHHOCTH.

Konnexuus «HedTs

U He(DTEMPOTYKTH.

Mopnenu MoieKya OpraHMuecKux
BELIECTB.

Buaeomarepuaiibl: cuiukaTHas
MPOMBIIIJIEHHOCTb.

Jlabopamopnvie onvimoi:
[Tonyuyenue, cooupanue,
pacIio3HaBaHUE U U3YYEHHUE CBOMCTB
YIJIEKUCIIOrO Ta3a.

N3yuenue B3auMHBIX IIPEBPALLICHUN
KapOOHATOB U THAPOKAPOOHATOB.
[IpoBeneHre KaYeCTBEHHBIX pEaKIINil

MCCIIEN0BATENBCKON IEATEIBHOCTH
HAy4YHO-IIONYJISPHYIO JINTEPATYPY
XMMHUYECKOI'O COJAEp)KAHUS,
CIIPaBOYHbIE MATEPHUAIIbI, PECYPCHI
HNurepuera
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Ha KapOOHAT- U CUJTUKAT-UOHBI

Y U3Y4YEHUE MPU3HAKOB HX
MPOTEKAHUS.

Ilpakxmuuecxue pabomoi:

No 6. ITonyuenue okcuaa yriepoja
(IV) 1 u3yuenue ero CBOMCTB.

No 7. PemieHue s3KkCciepuMeHTalbHbBIX
3aza4 1o reMe «Baxneiime
HEMETAILJIbl U KX COCAUHEHUSI.
Buiyucnenus:

Macchl (00beMa; H.y.) IPOJIyKTa
peakiuu 1o AaHHOU Macce (00bemy)
MCXOJIHOTO BEIIECTBA, COAEPIKAIIETO
OIPEJEIECHHYI0 MAaCCOBYIO JIOJIEO
IpUMecen

AJIEMEHTOB — METAJJIOB HA OCHOBaHUU
ux nonoxxenus B [lepunonnueckon
CUCTEME XUMHUYECKUX IJIEMEHTOB

J.1. MenaeneeBa u CTpOEHHUS] aTOMOB.

Meramnst A- u b-rpyni.

CrpoeHune MpoCThIX BEIIECTB —
MeTauI0B. MeTaueckas CBs3b

Y METAIMYECKAs] KPUCTATIIMYECKAs
pemieTka (MpUMUTUBHAs KyOnyeckas,

Htoro no pazneny 33/43
MeTta/uibl M MX COeTUHEHHUSI
3.1 | O01ue cBOMCTBA METAJLIOB 5/10 OO01as xapakTepUCTHKAa XUMUYECKUX | PackpbIBaTh CMBICI H3y4aeMbIX

NOHATUN U IPUMEHSTh 3TH ITOHATHUSA
IIPYU ONMCAHUU CBOMCTB BELIECTB U UX
IIPEBPALLICHUN.

OOBsACHATH 00IIHE 3aKOHOMEPHOCTH
B UI3MEHEHUH CBOMCTB 3JIEMEHTOB-
METAJUIOB ¥ UX COEAMHEHUH C Y4ETOM
CTPOEHUS UX aTOMOB.
[Iporno3upoBaTh CBOMCTBA
XUMHUYECKUX 3JIEMEHTOB-METAIIIOB
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00BEMHO-LIEHTpUPOBaHHAS
KyOHnueckasi, TpaHeIEHTPUPOBAHHAS
KyOnJeckasi, TeKcaroHajabHast
IJIOTHOYNAKOBaHHAasA ). 3aBUCUMOCTh
(bu3MYECKIX CBONCTB METAJIIIOB

OT CTPOEHUS KPUCTAILIOB.
DIIEKTPOXUMHUYECKUAN PAJT
HanpspkeHuil metaiioB. O0ume
XUMHUYECKUE CBOMCTBA METAJIJIOB.
OO1ue cnocoObI MOTy4eHus
METAJJIOB, METAJUTYPIusi. DJICKTPOIIU3
pacIIaBOB M pacTBOPOB COJIEH Kak
OJIMH U3 CTIOCOOOB MOJTYYCHHS
METAJIJIOB.

[ToHsITHE O KOPPO3UU METAILIOB,
OCHOBHBIE CTTOCOOBI 3aIIUTHI UX

oT Koppo3uu. CruiaBbl (CTallb, YyT'yH,
JTIOPATTIOMUHUM, OpOH3a).
[IpuMeHeHnEe METaUIOB U CIUIABOB

B OBITY U POMBILIIIEHHOCTH.
IKcnepumenmanvHoe uzyyeHue
eeuiecme u sA6aeHU
Jlemoncmpayuu:

O3HakoMJieHHE ¢ 00pa3liaMHi METAJIIIOB
U CIUIaBOB, UX (U3UUYECKUMU
CBOMCTBaMH.

MogenupoBanue METaNIMYECKON

U WX COCIMHEHUN Ha OCHOBAaHUU
3akoHOMepHocTen llepuoanueckont
CHUCTEMBL.

XapakTepu30BaTh CTPOCHUE
METaJIJIOB, o01Iue pusznueckue

Y XUMHAYECKUE CBOMCTBA METAJUIOB.
XapakTepu3oBaTh 00IIHE CITOCOOBI
MOJIYYE€HUSI METAILJIOB.

OOBACHATH 3aKOHOMEPHOCTHU
IIPOLIECCOB AIEKTPOJIM3a PACILIABOB
Y PACTBOPOB Ha OCHOBE
BJIEKTPOXUMHUYECKOTO PSJl
HAMPsDKCHU METaJJIOB, COCTaBJISTh
MPOCTHIE YPABHEHHUS AJIEKTPOJIN3a.
OnuceIBaTh CIOCOOBI 3aAIUTHI
METAJJIOB OT KOPPO3HH.

OOBSACHATH HA TIPUMEPaAX CYITHOCTh
AKOJIOTUYECKUX MTPOOJIeM, BhI3BAHHBIX
3arpsi3HEHUEM OKPY KAIOIIeH cpe/ibl
MeTa/JlaMU U UX COCAUHEHUSIMH.
Hcnonb30BaTh MEPUOIAYECKYIO
Ta0aMILy, TaOJIUIY PAaCTBOPUMOCTH
KHCJIOT, OCHOBAaHHM U COJICH B BOJE,
AJIEKTPOXUMUYECKUH P HAIIPSKEHUAM
METaJIOB JJIs BHITIOJIHEHUS 33/ 1aHH.
CnenoBath npaBuiiaM 0€30MacHOM
paboThI B TabopaTopun
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KPUCTAUIMYECKONU PELIETKH.
B3aumoaeiicTBre METalIJIOB C BOJIOMH,
C pacTBOPaMH COJIEH U KUCJIOT.
DIIEKTPOJIU3 PaCTBOPOB COJICH
(xnopuaa meau (II) u monuna kamus).
OMnBIThI, WILTIOCTPUPYIOLIE KOPPO3HUIO
METAJUIOB U 3aIUTY METAJJIOB

OT KOPPO3UHU.

Jlabopamopuvie onvimul:
O3HakomiieHHE ¢ PU3NIECKUMU
CBOMCTBAMH METAJLJIOB.

N3y4yeHne B3anMOIECHCTBUS METAILIOB
C BOJOM, C paCTBOpAMU COJIEU

Y KHCJIOT.

Buviuucnenua:

COCTaBa CMECEU C UCIOJIb30BAHUEM
pELICHHs] CUCTEM YpaBHEHUN™;

10 YPAaBHEHUSIM DJIEKTPOIN3a
pacIIaBOB U pacTBOPOB BEILIECTB;
Pa3IMYHbIE TUIIBI BEIYUCICHUN

110 YPABHEHUSIM XUMHUYECKUX PEAKIUI

MIPU UCTIOJIb30BAHUHU XUMUYECKOU
oCyZbl U 000PYA0BaHUS.
[IpoBOANTH BEIYUCIIEHUS

10 XUMUYECKUM YPABHEHUSIM.
VYu4acTBOBaTh B COBMECTHOM padoTe
B M1ape WU TpyMIIe.

BricTpauBars pa3BepHyThIE
MACbMEHHBIE U YCTHBIE OTBETHI

¢ oropoy Ha nH(pOpPMaITHIO

U3 yuyeOHMKa, CTIPaBOYHBIX
MaTepuasoB U JIPYrux UCTOUHUKOB,
rPaMOTHO UCTIOJIb30BaTh U3y4CHHBIN
MOHATUMHBIN amapar Kypca XUMUH,
COMNPOBOXKIATh BBICTYILICHHUE
Mpe3CHTaluEN

3.2 | Baxxuenmme MeTauIbl U UX
COEIUHEHUS

15/22

Meramibl A-rpymi.

[lenoyHbIE METAIIBL: TTOJOKEHNE
B [lepnognueckon cucreme
XUMUYECKUX 3JIEMEHTOB

J.1. MeneneeBa, CTpOEeHUE UX
aTOMOB, HaX0XJICHUE B IPUPO/JIE.

OOBSACHATH 00IIIHE 3aKOHOMEPHOCTH

B U3MEHEHHUH CBOMCTB 3JIEMEHTOB-
METaJTOB ¥ UX COSAMHCHHUH B TPYIIIIax
C YYETOM CTPOCHHS UX aTOMOB.
[Iporuo3upoBars CBOMCTBA
XAUMHYECKHUX DJIEMEHTOB U UX
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duznyecKkrue 1 XMMUUECKHE CBOMCTBA
(Ha mpuMepe HaTpUs U KaJus),
nonydeHue. OKCUIbI U TUAPOKCHUIBI
Hatpus U Kanus. [Ipumenenue
IIEJIOYHBIX METAJIOB B UX
coequHeHui. buomornueckas posib
HATpUs U KaJusl.
[Ile10uHO3EMENBHBIE METAJIJIBI MAarHUMN
Y KaJbIMN: MOJI0XKECHUE

B [lepnognueckon cucreme
XHUMHYECKHUX DJIEMCHTOB

J.N. Menneneesa, cTpoeHUE UX
aTOMOB, HaXOXJICHUE B IIPUPO/IE.
du3nYecKue 1 XMMUYECKHE CBOMCTBA
MarHus U Kauelius. Baxkueinme
COCIMHECHUS KaJIbIIUS U MarHus
(oKcua, THAPOKCHUI, COJTH), CBOMCTBA,
npuMeHeHue. XKecTkocTh BOIbI

U CIIOCOOBI €€ YCTPaHECHUS.
KpyroBopot xayibiysi B IpUpozeE.
ATIOMUHHH: TTOJIOKEHHE

B [lepnognueckon cucreme
XHUMHYECKHUX DJIEMCHTOB

J.1. MeHnneneeBa, CTpOEHHE aTOMA,
HAaXOXJIeHUE B npupojic. PUu3ndeckue
1 XMMHYECKHE CBOMCTBA allIOMHUHHUS.
AmMdoTepHbIe CBOWCTBA OKCHJIA

COEMHEHUN HAa OCHOBAaHUU
3akoHOMepHocTen llepuoanueckont
CHUCTEMbI XUMHUYECKHUX IJIEMEHTOB.
VYcranaBauBaTh NPUYUHHO-
CJIEZICTBEHHYIO CBSI3b: CTPOCHHUE
BellleCTBa — CBOMCTBA —
IIPUMEHEHUE — HA MPUMEPAX
M3y4aeMbIX BEUIECTB.
XapakTepu3oBarh (pu3ndecKue

U XMMUYECKUE CBOMCTBA MPOCTHIX
BEIIECTB METAJVIOB U COSTMHEHU I
(OKCUI0B, THAPOKCUJIOB, COJIEH),
CIOCOOBI UX TOJTYYEHHUS, TPUMEHEHHE
Y 3HAYEHUE B MIPUPOJIE U KU3HU
YeJIOBEeKa.

JlokazbiBaTh aM(OTEPHBIN XapaKTep
OKCHU/JIOB Y TUIPOKCHUIOB aTFOMUHUS,
IIMHKA U JKeJe3a.

[IpoBOANTH KAUECTBEHHBIE PEAKLIUH
ISl PACTIO3HABAHUS M3YYEHHBIX
BEIECTB (KATHOHOB METAJIJIOB).
OOBSICHATH HA TPUMEPAX CYITHOCTD
AKOJIOTUUECKUX MTPOOIEM, CBSI3aHHBIX
C HaXOXKJCHUEM COECOUHCHHUN
METAJUIOB B OKPYXKAIOLIEN Cpelie.
[InaHupoBaTh U OCYIIECTBISATH

Ha MPAKTHKE XUMHUYECKHUE
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Y THAPOKCHUIA ATFOMUHUS.
[IpyuMeHeHne aTfOMUHUS U €T0
CILTaBOB.

Mertamnel b-rpynn. O6mas
XapaKTEePUCTHKA METAJIJIOB

b-rpynn (moGoYHbBIX MOATPYIIN):
nosoxxenue B [lepuognueckon
CUCTEME XUMHUYECKUX PJIEMEHTOB
J.1. MenneneeBa, 0cOOCHHOCTH
CTPOCHUS aTOMOB. SIBIICHHE
«IpOBaJIa» AJEKTPOHA HA TpUMEpE
CTPOEHHUSI aTOMOB XpOMa, M€,
cepebpa. BaneHTHBIE COCTOSHUS
aTOMOB d-3JIeMEHTOB, CTEIICHU
OKHCJICHUSI aTOMOB B COCIMHEHUSIX.
3aBUCUMOCTH KUCITIOTHO-OCHOBHBIX
CBOMCTB OKCHOB U THAPOKCHJIOB
METAJIUIOB OT 3HAYEHUS CTETICHU
OKHCJICHUSI DJIEMEHTA B COETMHEHUU
(Ha mpUMeEpe COeTMHEHUHN XpoMa).
[lepBoHauanbHbBIE IPEACTABICHUS

0 KOMIIJIEKCHBIX COCIMHEHUSIX.
Menp u cepedpo: CTpoeHUE aTOMOB,
CTeneHH okuciieHusa. O0ume KpaTkue
Mpe/ICTaBIICHUS O GU3HUECKUX

U XUMHYECKUX CBOMCTBAX MPOCTHIX
BEIIIECTB (B3aUMOICHCTBUE

3KCIIEPUMEHTBHI, IPOBOJAUTH
HAOJIIO/ICHMS, 1€TIaTh BBIBOJIbI

10 Pe3yJbTaTaM 3KCIIEPUMEHTA
IIPY MPOBEACHUH JIAOOPATOPHBIX
OTBITOB M IIPAKTUYECKUX PadOT.
[Tpon3BOAUTH BEIYUCICHUS

10 XUMUYECKUM YPABHEHUSIM.
VYu4acTBOBaTh B COBMECTHOM paboTe
B [1ape WJIM TPyIIeE.

Hcnons30BaTh IpHU BBIIOJIHEHUT
y4eOHBIX 3a/IaHU U B TIpoIiecce
MCCIIEN0BATENBCKON IEATEIBHOCTH
HaY4YHO-IIOMYJISIPHYIO JTUTEPATYPY
XUMHUYECKOI0 COJIEpKaHNUs,
CIIPaBOYHBIE MATEPUAIIBI, PECYPCHI
HNurtepHera
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C KUCIIOTaMU-OKUCIIUTEIISIMU),

00 UX OKCHJIaX, TUPOKCHUIAX U COJISX,
ux npumeHennd. llpencraBienus

00 aMMHaYHBIX KOMILJIEKCaX cepedpa
u Menu. KauecTBeHHbIE peakiinu

Ha KaTHOHBI MeH (2+) U cepedpa.
[luHK: cTpoeHuE aToMa, CTEIEHb
OKHUCJIEHUA. XapaKTEPUCTUKA
(bU3HUECKNX U XUMUYECKUX CBOUCTB,
npuMeHeHue, aMm(GOTepHbIC CBOWCTBA
OKCHJa U ruapokcuaa. KauecTBeHHbIE
peaKIuy Ha KaTUOHBI IIMHKA.

Keneso: ctpoeHue aroMa, CTEIEHU
okucienus. Haxoxnaenue B mpupoje.
du3nyecKre U XUMUYECKHUE CBOMCTBA
kKeJe3a, IPUMEHEHUE.
buonornyeckas poisb xesesa.
OKCUABI, THIPOKCHUIBI

u cosu xene3a (II) u xenesa (II), ux
COCTaB, CBOMCTBA U MOJIyYCHHE.
KauecTBeHHbIE peakIIiy Ha KATUOHBI
Kenesa (2+) u xenesa (3+).

UYyryH ¥ CTayib — CIUIABBI KEJE3a.
[Ipon3BOACTBO YyryHa U CTAJIN.
DKOJIOTUYECKUE MPOOIIEMBI,
CBSI3aHHBIE C METAJITyPru4eCKUMU
MIPOU3BOJICTBAMM.
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IKcnepumenmaibHoe uzyueHue
eeuiecme u A6J1eHUl
Jlemoncmpayuu:

BzaumoperictBue ¢ BO10M HaTpus

1 KaJIbITUS.

OxkpaivBaHue TjIaMeHd HOHaMH
HATpUsl, KAUIUS U KaJIbLIHSL.
B3auMmoaelicTBre okcruaa Kaabliisg

Y HaTpus C BOJOM.

B3aumojeiicTBre allOMHMHUS C BOJIOM,
C MOJ0M, KHCJIOTaMHU M IIEI0YaMH.
Buneomarepuaibl: MexaHuudeckas
MIPOYHOCTH OKCUIHOM TIJICHKH
ATIOMUHUS, TOPEHUE KeJe3a

B KHCJIOPOJIE U XJIOpE.
Jlabopamopmvie onvimoi:
O3HakomMJieHHE ¢ 00pa3laMu
M3y4aeMbIX METaJIOB, UX MTPUPOTHBIX
COCJIMHEHUH U CILJIABOB.
B3anmopelicTBue ruJIpOKCUA0B HATPUS
U Kanplud ¢ okcugoMm yriepona (IV)
1 KHCJIOTaMH.

HccnegoBanue CBOMCTB KapOOHATOB U
TUJPOKApOOHATOB KaJIbIUs, )KECTKON
BO/IBI.

N3ydeHune npoueccoB nNoaydeHust
TUJIPOKCHJIOB JKEJIe3a, UX XUMUUYECKUX
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CBOMCTB.

N3y4yeHne npu3HaKoB NPOTEKAHUS
KaueCTBEHHBIX PEAKIINi Ha HOHBI
(Marausi, KanbIlusi, ATFOMUHUS, [IUHKA,
xkenesa (2+) u xenesa (3+), menu (2+).
HccnenoBanue amGOTEpHBIX CBOMCTB
THIPOKCHUA AIFOMUHUS, THAPOKCUIA
xpoma* (II1) u ruapokcHa UHKA
Ilpaxmuueckue pabomowi:

No 8. XKectkocTh BO/IBI U METO/IBI €€
YCTPaHEHUS.

Ne 9. Pemenue skcnepruMeHTaIbHBIX
3a/1a4 1o teMe «BaxxkHenme MeTamibl
U UX COCIUHEHUSD.

Buiyucnenus:

COCTaBa CMECEU C UCIOJIb30BAHUEM
pELICHHs] CUCTEM YpaBHEHUN™;
pa3IMYHbIE TUIIBI BEIYUCICHUN

M0 YPAaBHEHUSIM XUMUYECKUX PEAKIUN

Hroro o pazneny: 20/32
XUMHUSA U OKpPY KaIOLIas cpeaa
4.1 | BemecTBa u MaTepHabl 5/5 BemectBa n Marepuaisl PackpbIBaTh CMBICI H3y4aeMBbIX
B YKU3HU YEJI0BEKA. B [IOBCETHEBHOM KU3HU YEIIOBEKA. IIOHATHM.
OCHOBBI DKOJIOTHYECKON Baxnenmue BemecTsa XapakTepu30BaTh POJb XUMUH
IPAMOTHOCTH U MaTepuallbl, 00JaCTH UX B Pa3JINYHBIX cpepax AesTEIIbHOCTU
npuMeHeHus. bezonacHoe JIFOJIEW, OCHOBHBIE BEILIECTBA
UCIIOJIb30BAHUE BELIECTB Y MaTepuaJbl, IPUMEHAEMbIE B )KU3HU
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U XUMUYECKUX PEAKIUNA B OBITY.
[lepBas moMoUIb MPU XUMUAYECKUX
O’KOrax U OTpaBJICHUSIX.

HoBble MaTepuanbl 1 TEXHOJIOTHH.
IIpyHIUIIBI «3€JIEHOU XUMUW.
OCHOBBI 3KOJIOTUYECKOM
IPaMOTHOCTHU. XHUMHUS U 3J0POBBE.
3HaYeHHE U3y4yaeMbIX XUMUYECKHUX
AJIEMEHTOB U UX COCITMHEHU I

U1t QYHKITMOHUPOBAHUS OpPTraHu3Ma
YEJIOBEKa.

[TonsiTue 0 310pOBOM 00pa3e KU3HH.
XHUMUYECKOE 3arpsi3HEHNE
OKPYKarollen Cpebl.
DKOJOTUYECKUE MPOOIIEMBI,
CBSI3aHHBIE C COCAMHEHUSIMU
yrJiiepoa, a3oTa, Cepbl, TAKEITbIX
metaiuioB. [lonsitue o T1JIK.

Ponb xumun B permieHnn
HKOJIOTMYECKUX MPOOIIEM.
IKcnepumenmanvHoe uzyyeHue
eeuiecme u A61eHul
Jlemoncmpayuu:

Komnekun o6pa3iioB MaTepraioB
(cTpouTeNIbHBIE MAaTEPHUAIIBI, CIIJIABBI
METaJIJIOB, MOJIMMEPHBIE MAaTEPUAJTIBI).
[Ipe3eHTalu U BUI€OMATEPUAIIBI
o TeMe.

COBPEMEHHOT'O YEJIOBEKa.
OOBSACHATH yCII0BUS 0€30MacHOTO
WCITOJIb30BAaHMS BEILIECTB

U XUMHUYECKUX PEaKIIUi B OBITY.
YMeTh OKa3bIBaTh MEPBYIO MTOMOIIH
IIPU XUMHUYECKUX 0XKOTax

U OTPaBJICHUSX.

OOBSICHATH CYIITHOCTh METOJIOB
oXpaHbI aTMOC(HEPhI, BOAHBIX U

3€MEJIbHBIX PECYPCOB OT 3arpsi3HEHUI.

AHanM3upoBaTh U KPUTUYECKU
OIICHUBATh MH(OPMAIIHIO O BIUSIHUU
MPOMBIIIJIEHHOCTH, CEITbCKOTO
X035IMCTBA, TPAHCIIOPTA HA COCTOSIHUE
OKPYKAIOIIEH CPEJIbI.

Hcnonp30BaTh XUMUYECKUE 3HAHUS
B IIOBCEHEBHOM KU3HU

1151 o0ecrieueHus: 6€301acHOCTH

Y COXpPaHEHUS 370POBbsI

pu OOpallleHUH ¢ IpernapaTaMu
OBITOBOM XUMUU, JJISI COXPAaHEHUS
OKpYXKarouien cpebl.

[Tonyuuts npeacTaBiIeHUsS

0 MPaBWJIHLHOM UCIOJIb30BAHUH
M3YYEHHBIX BEUIECTB U MAaTEPUAIIOB
(MuUHEpanIbHbIE YIOOPEHUS, METAILIBI
U CIUIaBbI) B OBITY, CEITLCKOM
XO035MCTBE, HA TPOU3BOCTBE.

78

[okyMeHT co3aaH B anekTpoHHow copme. Ne Corn 87 o1 28.04.2026. NcnonHutens: KOHycoBa 3.H.
CtpaHuua 78 us 82. CtpaHuua cosgaHa: 28.04.2026 16:45

B I/IEKTPOHHbBINA
=® TATAPCTAH



®enepanbHast pabouas mporpamma | Xumust. 8—9 kiracchl (Yriy0IeHHbINH YPOBEHB)

Jlabopamopnvie onvimoi: Hckath u aHamu3upoBaTh
Ornpenenenne KUCIOTHOCTH uH(}OpMAIINIO O CBOMCTBAaX BEIECTB,
MPUPOHBIX BOJI. UMEIOIIUX BAXKHOE ITPOMBIIIIICHHOE
MopenupoBanue nporecca 3HAUYCHUE, U XUMUYECKUX PEAKIIHIX,
o0pa3oBaHUsl KUCIOTHOTO T0XKIS, JIeKAIIUX B OCHOBE MPOMBIIIJICHHBIX
U3Y4YEHHUE €r0 BO3AECHCTBUSA CIOCOOOB TOJTyYEHUS BEIIECTB,

Ha MaTepUaIbl B LIEJISIX OMPEICNICHUs pallMOHAIbHBIX

MOJXOA0B K UCIIOJIb30BAHUIO
IPUPOJHBIX PECYPCOB.

[TpuHMMAaTE yyacTue B 00CYXIEHUH
npo0JIeM XUMHUYECKOM

¥ DKOJIOTUYECKON HAIpPaBICHHOCTH,
BBICKa3bIBaTh COOCTBEHHYIO MO3UIIIIO
1o npoOJiemMe U mpesaratb
BO3MOJKHBIE ITYTH €€ PEILCHUsI.
Co3maBaTh MUCHMEHHBIEC U YCTHBIC
cooOtienust, pedepaTsl, JOKIAbI,
MIPE3CHTAIlMHU TIPY BHITIOJTHEHUN
y4eOHBIX 3a/IaHU U B TIpoIiecce
IPOEKTHO-UCCIIEI0BATEIbCKON
JeSITeNTbHOCTH.

Hcnons30BaTh NpeACTaBICHUSA

o cepax nmpodeccruoHaATbHOM
JeSITeNTbHOCTH, CBSI3aHHBIX C HAYKOMN
Y COBPEMEHHBIMU XUMHWYECKUMHU
TEXHOJIOTUSIMH, KaK OCHOBY

JUIS pPACCMOTPEHUSI XMMHUH B KQUe€CTBE
cdepbl cBoel Oyayien
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npodeccuoHaIbHON AESTEILHOCTH
U JIJI OCO3HAHHOT'O BBIOOPA XUMUU
KaK Ipo(UIBLHOrO NMpeaMeTa

IpU MIEPEX0/IE Ha YPOBEHb CPETHETO
o01iero oopazoBaHus

3HAHWUIT OCHOBHBIX
pas3eioB KypcoB
89 kiaccoB

Hroro no pazaeny: 5/5
0000 eHue 3HAHUI
5.1 | IloBTopeHue u 06001IeHNE 5/10 [Teppoanueckuit 3aK0H [Iporao3upoBaTh CBOKMCTBA

u [leppoanueckas cucrema
XUMUYECKUX 3JIEMEHTOB B CBETE
MPEJCTABJIEHUN O CTPOCHUS aTOMA.
3aKOHOMEPHOCTH B UBMEHEHUU
CBOMCTB XMMHYECKHUX 3JIEMEHTOB

U WX COCIMHEHUM B MEPUOJaX

u rpynnax. CTpoeHue BelecTBa

B TBEPJIOM, KHUJIKOM U Ta3000pa3HOM
COCTOSIHUM. BUIABI XUMUUECKOMN CBSI3H.
3aBUCUMOCTh CBOMCTB BEIIECTBA

OT THUMA KPUCTATUIMYECKON PEIIETKN

Y BUJIA XUMHYECKOHN CBS3U.
Krnaccudukanus XUuMUYECKUX peaKIIuii
M0 Pa3JIMYHbIM MPU3HAKAM.
[Iporno3upoBaHre BO3MOKHOCTH
MPOTEKAHUS XUMHYECKHUX
MPEBPAIIECHUN B Pa3IMUHBIX YCIOBUSIX
Ha OCHOBE IPEACTABICHUN
XUMHUYECKON KUHETUKH

XUMHUUYECKUX IJIEMEHTOB U UX
COCIMHEHU HA OCHOBAaHHUU
3aKoHOMepHocTen Ilepnonnueckon
CHCTEMBI.

OnuceiBaTh XUMAYECKHE CBOMCTBA
BEILIECTB Pa3JIMYHBIX KJIACCOB,
ITOATBEPKIaTh CBOMCTBA PUMEPAMU
ypaBHEHUI peakIuii HOHHOTO OOMeHa
Y OKUCJIUTEIBbHO-BOCCTAHOBUTEIBHBIX
pEaKIIUN.

[IporaHo3upoBaTh CBOKMCTBA BEIIECTB

B 3aBUCHMOCTH OT UX CTPOCHHS.
[Iporuo3upoBaTh BO3MOKHOCTH
MPOTEKAHUS XUMUAYECKHUX
MPEBPAILECHUN B PA3JIUYHBIX YCIOBUSIX.
[TIpon3BOAUTH BEIYUCICHUS

10 XUMHUYECKUM YPABHECHUSIM.
VYyacTBOBaTh B COBMECTHOM paboTe

B [1ap€ WJIH B IPyMIe

80

[okyMeHT co3aaH B anekTpoHHow copme. Ne Corn 87 o1 28.04.2026. NcnonHutens: KOHycoBa 3.H.
Ctpanuua 80 n3 82. CtpaHuua cosgaHa: 28.04.2026 16:45

B I/IEKTPOHHbBINA
=® TATAPCTAH



®enepanbHast pabouas mporpamma | Xumust. 8—9 kiracchl (Yriy0IeHHbINH YPOBEHB)

U TEPMOJIMHAMUKHU.
XHUMUYECKUE PEAKIIUH B PACTBOPAX.
I'maponns conen. Peaknun
OKHUCJIEHUS-BOCCTAHOBJICHUSI.
DJEKTPOJIH3.

CBoiicTBa KUCJIOT, OCHOBAHUM U COJICH
B CBETE MPEJICTABIECHUN

00 AJIEKTPOIIUTUYECKON JUCCOIAIIUU
Y OKMCJIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaKkuusX.

IKcnepumenmanvHoe uzyyeHue
eeuwecme u A6J1eHU

Ilpaxmuueckue pabomuor™:

No 10. Pemenue skcriepuMeHTaIbHbIX
3a7a4 110 TEME « XMUMHUYECKHE
peakium.

Ne 11. Pemenue skcriepuMeHTaIbHbIX
3aja4 1o TeMe «MeTajlibl, HeMETalJIbl
U UX COCTUHEHUS»

Hroro 1o pazneny 5/10
PesepBHOE Bpems 5/10
OBIIEE KOJIMYECTBO 102/136
YACOB I10 ITPOTPAMME
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