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I[TOACHUTEJIBHAA 3AITNCKA

AnanTtupoBaHHas paboyasi mporpaMma 1o XMMuu Jisi 00y4aroluXcs C 3aJIePKKOU
ncuxudeckoro passutus (manee — 3I1P) Ha ypoBHe OCHOBHOTO 00IIero oOpa3oBaHUs
NOJTOTOBIIEHa Ha OCHOBe @DenepalibHOTO TOCYIapCTBEHHOTO 00pa30BaTEIbHOTO
CTaHJapTa OCHOBHOTO obmero oOpaszoBanms ([Ipuka3 Munnpocemenus Poccun ot
31.05.2021 . Ne 287) (mamee @ — ®I'OC OOQ), denepayibHON aganTUPOBAHHON
00pa3oBaTeIbHON MPOTPAMMBl OCHOBHOTO OOIIEro oOpa3oBaHMs I OOyYAIOIIUXCS C
OTPaHUYCHHBIMH BO3MOXKHOCTSIMH 310poBbsi ([Iprkaz Munnpocsemenust Poccuu ot 24
Hos1Opst 2022 1. Ne 1025), ®enmepanpHOi pabodeld mporpaMMbl OCHOBHOTO OOIIETO
oOpazoBanusi 1O yuyeOHOMY mpeamery «Xumwusy, DenepanbHOW MPOrpaMMBbI
BOCIIUTAHMS, C YYETOM pACHPEIEICHHBIX MO KiIaccaM MNpPOBEPSEMBbIX TPEOOBaHUM K
pesyabTaram ocBoeHus: DeepalibHON aganTUPOBAHHON 00pa30BaTEeIbHONM MPOTPaAMMBI
OCHOBHOI0 001Iero o0pa3oBaHMsl Jisi OOY4YalOIIUXCS C 3aJePIKKOM TCUXUYECKOTO
Pa3BUTHS U DJIEMEHTOB COJIEP KaHMSI, MPEACTABICHHBIX B YHUBEPCAIBHOM KolU(PHUKaTope
no xumuu, KoHmenmuu mpenogaBaHus y4eOHOro nmpeamera «XuMHUS» B
oOpa3oBareIbHbIX Opranuzanusax PO, peanusyrommx 0CHOBHbIE 00111€00pa30BaTeIbHbIE
POTrPaMMBI.

AnanTtupoBaHHas paboyas mporpaMma o XUMHUH pa3zpaboTaHa ¢ IeIbI0 OKa3aHUs
METOIMYECKON MOMOIIM YYWUTENI B CO3JaHUU pabouell mporpammbl Mo y4eOHOMY
MIPEIMETY.

Yuebubii  mpeaMer — «XUMUS»  BXOAUT B MPEIMETHYIO  O0JacTh
«EcTecTBeHHOHAaY4HbIE NPEAMEThI». B cucTeMe ecTecTBEHHOHayyHOro oOpa3oBaHUs
XUMUS KaK Y4eOHBIN MpeIMET 3aHUMAeT BaKHOE MECTO B MO3HAHUU 3aKOHOB MPUPOJIBI,
bopMUPOBAHUM HAy4YHOM KapTUHBI MHUpPA, CO3JAHUM OCHOBBI XMMHYECKHX 3HAHUH,
HEOOXOAMMBIX [JIsl MOBCEAHEBHOW >KM3HU, HABBIKOB 30POBOTO U OE30MACHOTO st
yelloBeKa M OKpYXarouleil ero cpeabl oOpa3a XU3HH, a TaKkKe B BOCIUTAHUU
JKOJIOTUYECKOU KYJIBTYPBI.

VYcenemHocTh U3y4eHUsT XUMHUH CBSI3aHA C OBJIAQJICHHUEM XHUMHUYECKHM SI3BIKOM,
coOnroeHreM TnpaBuil  Oe30macHOM paboOThl TpPU  BHIIOJHEHUH XUMHUYECKOTO
AKCIIEPUMEHTA, OCO3HAHUEM MHOTOYMCIIEHHBIX CBSI3€M XUMHH C JPYTUMHU MPEIMETAMHU
IIKOJIBHOTO Kypca.

[Iporpamma BkIItO4aeT B ce€0si OCHOBBI HEOPTAHUYECKOM M OPTraHUYECKON XUMUHU.
['maBHOM Haeel mporpaMMsl SIBIISIETCS CO3aHNE 0a30BOI0 KOMILJIEKCA OMTOPHBIX 3HAHUHN
0 XMMHHU, BBIPRXKEHHBIX B (JOPME, COOTBETCTBYIOIIEH BO3PACTy OOYYaIOLIUXCS U UX
0COOBIM 00pa30BaTENbHBIM NOTPEOHOCTSM.

B coxepxaHum 1aHHOTO Kypca NpeICcTaBiIEHbl OCHOBOMOJIArarolue XUMHIECKUE
TEOPETUUYECKHE 3HAHWA, BKIIOYAIOIIME M3YyUYEHHE COCTaBa U CTPOEHUS BEILECTB,
3aBUCUMOCTH WX CBOWCTB OT CTPOEHUS, MNPOTHO3UPOBAHHE CBOWMCTB BEILECTB,
HCCJIEJOBAHUE 3aKOHOMEPHOCTEN XUMUUECKUX MTPEBPALICHUM U ITYTE€W YIIPABICHUS] UMHU
B LIEJIAX MIOJIYYEHHUSI BEIIECTB U MAaTEpPUAJIOB.

TeopeTnyeckyro OCHOBY U3y4€HHUS HEOPTaHWYECKON XMMUU COCTaBIISIET aTOMHO-
MOJIeKyJsipHOe yueHue, llepuomnueckun 3akon J[.JI. MeHnneneeBa ¢ KpaTkumu



CBEJCHUAMM O CTPOCHUM aToma, BUIAX XHUMHYECKOM CBSA3M, 3aKOHOMEPHOCTSIX
IPOTEKAHUS XUMUYECKUX PEAKIUN.

B u3ydyenun kypca 3Ha4yuTEIbHAS POJIb OTBOAUTCS XUMHUUYECKOMY IKCIIEPUMEHTY:
MPOBEJICHUIO TMPAKTUYECKUX U JIA0OpaTOpPHBIX paldOT, OMHMCAHUIO PE3yJIbTaTOB
YYEHUYECKOT0 3KCIEPHUMEHTA, COOIIOACHUI0 HOPM U MpaBuil Oe3omacHoW padoThl B
XUMHUYECKOH Ta00paTOPHH.

Peanuzanus jaHHOM mporpaMMel B mporiecce 00ydeHus MO3BOIUT 00yUJaroIUMCs
¢ 3IIP yCcBOUTH KiIrOUEBbIE XUMUUYECKUE KOMIIETCHIIUU U IOHATH POJIb U 3HAYCHUE XUMUHU
Cpeau APYyTruX HayK O IPUPOJIE.

N3ydyeHne XuUMUM CHOCOOCTBYET (OPMUPOBAHHIO y OOYYaAIOLIMXCS HAYYHOI'O
MHPOBO33PCHHUSI, OCBOCHHUIO OOICHAYYHBIX MeETOM0B (HAONIOACHUE, W3MEpPCHHE,
OKCIIEPUMEHT, MOJICIIUPOBAHUE), OCBOCHHIO IPAKTHYECKOTO MPUMEHEHUS HAayYHBIX
3HAHUI, OCHOBAHHOT'O HAa MEKITPEAMETHBIX CBA3X C MpeaMeTraMu « OKpyKaroui MAp»,
«Dusukay, «buonorusy, «I'eorpadus», «Maremaruka» U HOPMUPYET KOMIIETEHIUH,
HEOOXOAMMBIE JIJIs IPOIOJKEHUS] 00pa30BaHUsl B 001aCTH €CTECTBEHHBIX HAYK.

N3yuenne xuMuM CcHOCOOCTBYET pa3BUTHIO Yy oOywaromuxca ¢ 3IIP
IPOCTPAHCTBEHHOTO  BOOOpaxKeHHs, (YHKIUOHAJIBHOM  TI'pPaMOTHOCTH, YMEHUSA
BOCIPUHUMATh M KPUTHUYECKH AaHAJIM3UPOBATh HH(GOPMAIUIO, MPEICTABICHHYIO B
paznuuHbIX (opMmax. 3HAUMMOCTh MpEAMETAa ISl Pa3BUTHUS KM3HEHHOM KOMIIETEHIIUU
oOyuaromuxcsi ¢ 3[IP 3aknrodaercss B yCBOEHMM OCHOBBI XUMHUYECKHX 3HAHWM,
HEOOXOAUMBIX [IJIsl TOBCEJHEBHOM XM3HHU; HABBIKOB 3J0POBOT0 U 0OE€30MaCHOIO MAJIs
YeJloBEeKa M OKpY’Kaollel ero cpeisl oOpasa KU3HU; (OPMUPOBAHUU SKOJIOTHYECKOU
KYJIbTYpBI.

[Iporpamma oTpakaeT coaepxaHue OOydeHHs NpeaMeTy «XHUMHUA» C y4eTOM
0CcOo0BIX 00pa3zoBaTeIbHBIX TOTpeOHOCTEHN oOyuaromuxcs ¢ 3[1P. OBnanenne yuyeOHbIM
npeaMeToM «XUMUs» MPEACTABISET ONPEACIICHHYI0 TPYIHOCTb JJIsl 00ydaromuXxcs ¢
3I1P. D10 CcBsI3aHO C OCOOCHHOCTSMH MBICIIMUTEIIBHOMN JIEATEILHOCTH, TIEPUOTUICCKIMU
KOJIeOaHUSIMU BHUMAaHUS, MAJIbIM 00BEMOM NaMATH, HEOCTATOUHOCTHIO OOIIEro 3anaca
3HAHWM, MOHMW)XEHHBbIM MO3HABATEJIbHBIM HMHTEPECOM W HHU3KUM YPOBHEM PEUYEBOIO
pa3BUTHSL.

JIns mpeojosieHusl TPYIHOCTEH B M3Y4YEHUM Y4YeOHOro mnpeaMera «XuMUs»
HeoOXxoauma ajanrtanus o0ObeMa U XapakTepa yueOHOro MaTepuana K Mmo3HaBaTeIbHbIM
BO3MOKHOCTSIM JIaHHOM KaTeropuu 0oOydaromuxcs, Y4eT UX OCOOEHHOCTEW Pa3BUTHAL:
WCIIOJIb30BAaHUE AJTOPUTMOB, BHYTPUIIPEAMETHBIX U  MEXIPEIMETHBIX CBs3€H,
ITOCTENIEHHOE YCIIOKHEHUE U3Y4aeMOT0 MaTeprala.

[Ipy wW3yyeHUHM XUMUU HEOOXOJUMO OCYIIECTBISATH B3aWMOJCHCTBHE Ha
MTOJINCEHCOPHOM OCHOBE.

Teopernuecknii MaTepuall PEKOMEHIYETCS U3y4daThb B IIPOLIECCE IPAKTUYECKOU
NeATeIbHOCTH. BO3MOXKHO BBIJIEJIEHNE OTEIBHBIX YPOKOB Ha PELIEHUE 33/1a4 B CBSI3U CO
CJIIOKHOCTBIO aHalu3a Tekcrta oOydaromumuca ¢ 3IIP. Opranudeckoe eauMHCTBO
OPAKTUYECKOH M MBICIUTEIBHON JEATENbHOCTH OOYyYalolUXCsl Ha YpOKaxX XUMUU
CIOCOOCTBYET MPOYHOMY U OCO3HAHHOMY YCBOEHHIO 0a3MCHBIX XUMUYECKUX 3HAHUU U
ymenuil. Ocoboe BHUMAaHHE NMPU U3YUYCHUH XUMHH YACNSIETCS U3YyYEHUIO «CKBO3HBIX)
NOHATUNA U (OPMUPOBAHUIO HABBIKA CTPYKTYPUPOBAaHUS MaTepuara.



Lenu 1 3a1aun n3ydeHus: yueOHOTo npeamera « XuMHUs»

O6mume 1enu wu3ydeHUss ydyeOHOro mpeameTa «XUMHUS» TPEACTABICHBl B
OenepanbHoit  pabouelt mporpaMMe OCHOBHOTO oOmiero ooOpazoBanusg. OHH
AKTyaJIU3UPOBAHBl C YYETOM HOBBIX NPHOPUTETOB B CUCTEME OCHOBHOIO OOIIEro
oOpa3oBaHMs, HANpPaBIECHHOCTH OOy4YeHHUsS Ha Pa3BUTHE U CAMOPA3BUTHE JIMYHOCTH,
dbopmupoBaHue €€ MHTEIUIEKTa M 001Ied KyiabTypbl. OOydeHHE YMEHUIO YYUTHCS H
IIPOJOJKATh CBOE 00OPA30BaHNE CAMOCTOSTENILHO B HACTOSIEE BPEMSI ABJISIETCS] OJTHOM U3
BaXHEHINX QYHKINUN YIEOHBIX IPEIMETOB, B TOM YHCIIE U « XUMHUN.

Hns odywaronquxcst ¢ 3I[1P, Tak ke, Kak ¥ 1Ji1 HOPMATHBHO Pa3BHBAOLIUXCS
CBEpPCTHHKOB, OCBaMBAIOIINX OCHOBHYIO 00pa3oBaTeNbHYIO MPOTrpaMMmy,
JOMUHUPYIOIEE 3HAUCHHUE MPUOOPETAIOT TAKKUE 11U, KaK:

dopMupoBaHHE  WHTEIUICKTyaJlbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOH K
COTPYIHHYECTBY, CAMOCTOSATEILHOMY MPUHATHIO PELIEHUI, CIOCOOHOM aJanTUPOBATHCS
K OBICTPO MEHSIOLIUMCS YCIOBUSM JKU3HU;

HaIpaBI€HHOCTh OOYYEHUs Ha CHUCTEMATUYECKOE MPHUOOIIEHUE YyYalluxcd K
CaMOCTOSITEJIbHOM MTO3HABATENbHON J€ATEIbHOCTH, HAYYHBIM U TPAKTUYECKUM METOJIaM
no3HaHusl, GOPMHUPYIOLIUM MOTHBALIMIO U Pa3BUTHE CIOCOOHOCTEN K XUMUM;

obecreueHre ycaoBuil, ClIoCOOCTBYIOUIUX TPUOOPETEHNIO0 00YUYaIOUUMUCS OMbITa
pPa3HOOOpa3HOM JIeATENbHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIIIOYEBBIX HABBIKOB
(KJIFOYEBBIX KOMITETEHIIHI ), UMEIOIINX YHUBEPCAIHLHOE 3HAYCHUE JJIsI PA3IMYHBIX BHJIOB
NEeATEIbHOCTH;

(opMHUpOBaHUE YMEHUI OOBSICHATD U OLIEHUBATH SIBJICHUS OKPY)KAIOIIEro MUpa Ha
OCHOBAHUH 3HAHUH U ONBbITA, MOTYYEHHBIX IPU U3YYEHUU XUMUH;

(GopMupoBaHue y OOYy4arOImIMXCSl T'yMaHUCTUYECKUX OTHOILEHUH, MOHUMAaHHUs
[EHHOCTH XUMHYECKUX 3HAHUW ISl BBIPAOOTKH HKOJOTMYECKU II€1eCO00pa3HOro
MOBEACHUS B OBITY U TPYIOBOW AESATEIBHOCTH B LIENSAX COXPAHEHHS CBOETO 310POBbS U
OKpYKaroIIEH IPUPOIHOU CPEIBL;

pa3BUTHE MOTHUBAallMM K OOy4YEHHUIO, CIOCOOHOCTEM K CaMOKOHTPOIIO U
CaMOBOCITMTAaHUIO Ha OCHOBE YCBOEHUS OOIEYEIOBEYECKUX LIEHHOCTEW, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOdUIISl U HAMPABICHHOCTHU AaIbHENIIIEro 0OyUYeHHUSI.

Kypc HanpaBieH Ha peleHue cleyrmuX 3a1a4, 00eCIeunBaoIINX peann3aliio
JMYHOCTHO-OPUEHTUPOBAHHOTO U JESITEIbHOCTHOIO MOJXOJO0B K OOYYEHUIO XUMHH
obyuatromuxcs ¢ 3[1P Ha ypoBHE OCHOBHOT'0 00111€TO 00pa30BaHUS:

(opMupOBaHHE TMEPBOHAYAIBHBIX CHUCTEMATHU3UPOBAHHBIX MPEICTABICHUN O
BEILECTBAX, UX MPEBPAILICHUSAX U TPAKTUYECKOM MPUMEHEHUU; OBJIaICHUE TOHATUITHBIM
anmnapaTtoM U CUMBOJIMYECKUM SI3IKOM XUMUH;

O0CO3HaHUWE OOBEKTUBHOW 3HAYMMOCTU OCHOB XMMHUYECKOM HAyKH Kak 00JacTu
COBPEMEHHOIO €CTECTBO3HAHHUs, XHMHYECKHUX IPEBPALICHUN HEOPraHUYECKHX M
OPTaHUYECKHX BELIECTB KaK OCHOBBI MHOTHX SIBJICHUM JKUBOW M HEXWUBOU IPUPOIBI;
yri1yOJeHue MPEACTaBICHUN 0 MaTeprUalibHOM €IMHCTBE MUPA,

OBJIaJICHE OCHOBaMU XMMHMYECKON IPaMOTHOCTHU: CIIOCOOHOCTHIO aHAJIU3UPOBATh
U OOBEKTUBHO OIICHWBAThH >KU3HEHHBIC CHUTYaIlMHU, CBS3aHHBIE C XUMHEH, HaBBIKAMHU
0e30MacHOro OOpalleHusl C BEIIECTBAMH, HCIOJIb3YeMbIMU B TIOBCEIHEBHOHN >KH3HM;



YMEHHUEM aHAJIU3UPOBATh U MIIAHUPOBATH IKOJIOTHYECKHU O€30MaCHOE TTOBEICHUE B LENSIX
COXpaHEHHS 3I0POBbsI U OKPYKAIOILIEH CPebI;

dbopMHUpOBaHUME YMEHHMI YCTAaHABIMBATH CBSA3M MEXKAY pPealibHO HaOII0IaeMbIMU
XUMHYECKUMH SBICHUSMHU U MPOIECCAMU, MPOUCXOASIIMMUA B MUKPOMHUPE, OOBACHATH
IPUYUHBI MHOTOOOpa3us BEIIECTB, 3aBUCUMOCTh UX CBOMCTB OT COCTaBa U CTPOCHHUS, a
TaKXe 3aBUCUMOCTb TIPUMEHEHUS BEUIECTB OT UX CBOMCTB;

NpUOOpPETEHUE OMBITA MCIOJIB30BAHUS PA3IUYHBIX METONOB M3YyUCHHUS BELIECTB,
HAOJIIOZIEHUsT 32 MX NPEBPAIICHUSIMU TPU TMPOBEACHUU HECIOXKHBIX XHUMHUYECKHX
HKCIIEPUMEHTOB C UCIOJIb30BaHUEM JJA00PATOPHOTO 00OPYI0BAHUS U IPUOOPOB;

(dopMupoBaHUE MPEACTABICHUN O 3HAYCHHUH XUMHUYECKOW HAyKH U PEIICHUU
COBPEMEHHBIX HKOJIOTUYECKUX MPOOJIEM, B TOM YHCIIE€ B MPEAOTBPAIICHUHA TEXHOTEHHBIX
U DKOJIOTHYECKHUX KaTacTpod.

OcobGennocTy 0TOOpPA M aanTAMU Y4e0OHOT0 MATEPHAJIA 110 XUMHH

OOyuenue yueOHOMY IpenMeTy «XHUMHs» HEOOXOIUMO CTPOUTh Ha CO3/1aHUU
ONTHUMAJIbHBIX YCJIOBUH JJII YCBOEHHUS MPOTrPaMMHOIO MaTepHajia OOy4arolIIUMUCA C
3I1P. Bonblioe BHUMaHWE AOJDKHO OBITH YAEIECHO OTOOpPY ydeOHOro marepuaia B
COOTBETCTBUM C MPHUHIIMIIOM JOCTYITHOCTH MPU COXPAaHEHUU 0O0IIero 0a30BOro ypoBHS.
OH J10J1KeH 0 COJIEP>KaHUI0 U 00beMY OBITh aJalITUPOBAHHBIM 151 0Oy4atomuxcs ¢ 3[1P
B COOTBETCTBUU C UX 0COOBIMU 00pa3oBaTeabHbIMU NOTpeOHOCTIMU. CrieayeT 00JIeryuTh
oBiazieHue MatepuaioM oOydarommmucs ¢ 3I[IP mocpencTtBoM ero J1eTaiabHOTO
OOBSCHEHUSI C CHCTEMaTH4YECKUM TIOBTOPOM, MHOTOKpPAaTHOW TPEHUPOBKON B
OPUMEHEHUN 3HAHMM C HCIIOJIb30BAHUEM IIPUEMOB QJITOPUTMHU3ALUU U BU3YaJIbHBIX
o1op, 0OyueHHUsl CTPYKTYpHUPOBAHUIO MaTeprara.

bonpmioe 3HayeHue NI MOJHOLEHHOTO YCBOEGHHMS y4eOHOro maTepuajia UMEET
Ornopa Ha MEKIIPEIMETHBIE CBSA3M BOIIPOCOB, M3Y4YaeMbIX B JTAHHOM KypcCe€, ¢ TaKHUMH
yueOHbIMU TipeameTamMu  Kak «['eorpadus», «Dusukay, «buonorus». Ilo3Boss
paccMaTpuBaTh OAWMH M TOT XK€ Y4YEOHBI Marepuan C pa3HbIX TOYEK 3pEHMH,
MEXIMPEAMETHBIE CBA3M CIIOCOOCTBYIOT €ro Jy4IIEMY OCMBICIEHHUIO, 0ojiee TPOYHOMY
3aKPEIUICHUIO MO YYEHHBIX 3HAHUN U IPAKTUYECKUX YMEHHM.

[Ipu moAroToBKE K ypoKaMm y4YuTeldb JOJKEH MPEAyCMOTPETh (POPMHpPOBAHUE Y
oOydJaronuxcst yYMEHU aHAJIU3UPOBaTh, CPABHUBAThH, 0000IIAaTh U3yYaeMbIil MaTepHal,
IJIAHUPOBATH MPEACTOSIIYI0 pPadoTy, OCYIIECTBIAThH CaMOKOHTpoJib. HeoOxoanmo
MOCTOSIHHO ~CJIEAWTh 32 MPAaBWIBHOCTHIO PEYEBOr0 OQPOPMIICHUS BbICKA3bIBAHUI
obyuatrommxcs ¢ 3I1P.

B cBs3M ¢ 0COOEHHOCTSIMU TOBEAEHUS U JESATeNIbHOCTH, oOydaromuxcs ¢ 3I1P
(pacTOpMOKEHHOCTh, HEOPTraHM30BAHHOCTH) HEOOXOIUM CTPOXKAUIIMK  KOHTPOJIb
cOOJIIOJIEHHSI TTPABUJT TEXHUKUA 0€30MaCHOCTU MPU MPOBEICHUU J1a0OpaTOPHBIX padboT B
XUMHYECKOM KaOUHeTe.

Bunbl pesitesbHocTH oOydaromuxcss ¢ 3IIP, o0yciaoBiieHHBbIE 0COOBIMU
o0pa3oBaTeIbLHBIMM NMOTPEOHOCTAMHU U 00ecneYynBalONIie OCMBbICJIEHHOE 0CBOEHHE
coJiep:KaHuM 00Pa30BaHMS 1O NpeaMeTy « XHMH»

Copepxanue BHIOB JesaTenbHOCTH oOydarommuxcs ¢ 3P Ha ypokax xumuu
omnpenensieTcss uX 0coObIMU 00pa3oBaTelIbHbIMU TOTpeOHOCTSIMU. [loMHMO HIMPOKO
ucnospzyeMbix B @OIT OOO oOmmux amas BceX O0y4arouIuxcs BHIIOB JIE€ATEIbHOCTH



CIIEAyeT YCUIUTh BHUABl JAESITEIBHOCTH, CHELU(PUYHBIE JUIsI JaHHOM KaTeropuu
oOyyaromuxcs, 111 00ecleueHus: OCMBICICHHOIO OCBOEHHUS COJEpKaHUs 00pa3oBaHUs
[0 MpPEAMETY: YCWJIEHHE NPEIMETHO-NPAKTHUYECKON NEATEIbHOCTH C aKTHUBU3ALMEN
CEHCOPHBIX CUCTEM; UY€pEJOBAaHUE BUIOB JIECSATEIBHOCTH, 33€UCTBYIOIINX Pa3INYHbIE
CEHCOPHBIE CHCTEMBI; OCBOEHUE MaTepualia C ONOpPOil HA AJITOPUTM; «IIOIIArOBOCTH) B
U3yYEHUM MaTepualia, UCIOJIb30BAHUE JOMOIHUTEILHOW BU3YalbHOW OMOpPHI (IUIAHBI,
00pas3Ibl, CXeMBbl, MAOIOHBI, ONOPHBIE Ta0uIbl). s pa3BuTus y oOyuatommuxcs ¢ 3[1P
YMEHUS JeJaTh BBIBOABL, (OPMUPOBAHUS TIPAMOTHOTO pPEYEBOTO BBICKA3bIBAHUS
HEO0OXOJMMO HCIOJIb30BaTh OMOpHBIE cioBa M kiuiie. Ocoboe BHUMAaHHE CIIETyeT
yIEIUTh OOYYEHHUIO CTPYKTYPUPOBAaHUIO MaTepuaia. COCTABICHHE PHUCYHOUYHBIX MU
BepOaJbHBIX CXEM, COCTaBJI€HHE TaOJUI, COCTaBJIEHUE KIAaCCU(PUKALUU C
0003HaYEHHBIMU OCHOBAHUSAMU JJIs KJIaCCU(PUKALMU 1 HATIOJHEHUE UX IPUMEPAMHU U AP.

Tematnueckas u TepMUHONIOTHYECKas Jiekcuka cootseTcTByeT @OIT OOO0.

Hns oOyuarommxcst ¢ 3I[IP cymiecTBeHHbIMH SIBIISIFOTCS MPHEMBI PadOTHI C
JEKCUYECKMM MarepuaioM no mnpeamery. [IpoBoauTcs crneuuaneHas paboTa 1o
BBEJCHUIO B AKTHBHBIM CJIOBapb OOYYAIOIIMXCS COOTBETCTBYIOLIEH TEPMHUHOJIOTHUU.
N3y4yaemble TEpMUHBI BBOJAATCS Ha MOJMCEHCOPHON OCHOBE, 00s3aTesibHA BU3yallbHAs
HOJJEPKKA, AITOPUTMBI pabOTHI C OINPENEICHUEM, ONIOPHBIE CXEMBI JJI aKTyaJlu3aliu
TEPMUHOJIOTUH.

MecTto yueOHOro npeaMera «XuMHUsD» B Y4eOHOM IJIaHe

B coorBerctBUM ¢ @enepalibHBIM TOCYJApPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJIapTOM OCHOBHOTr0 0011ero oOpa3oBaHUsl Y4eOHbIN npeamer «XHUMHs» BXOIUT B
peAMETHYIO 001acTh «EcTecTBEHHOHAay4YHbIE PEAMETBI» U ABISIETCS 0053aT€IbHBIM
TUTSL U3y4YEHUS.

Y4eOHbIM MmaHoOM Ha e€ u3ydeHue orBefeHo 136 y4eOHBIX 4acoB — Mo 2 4 B
Hezento B 8 1 9 kitaccax COOTBETCTBEHHO.

Conepxxkanne yueOHOro mpeaMera «XuMHUs», MpeAcTaBieHHoe B DeaepalibHON
paboueit nporpamme, coorBeTcTByeT DI'OC OO0, pazpadorano ¢ yuetom DepepanbHO
OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOT'O 0011IETO 00pa30BaAHMS 10 YHEOHOMY
npeaMeTry «XuMus», CooTBeTcTByeT DenepanbHOM aJanTUPOBAHHOM OCHOBHOU
0o0pa3oBaTeNbHONW TPOTpaMME OCHOBHOTO 0OIIero oOpa3oBaHUs OOYy4YarOIIUXCS C
3aE€PKKOM IICUXUYECKOTO PA3BUTHSL.

COLAEPXAHUE YUEBHOI'O IIPEJIMETA «XUMMUS»

COAEPXAHUWE OBYUEHNA B 8 KIIACCE

[TepBOoHaUYaIbHBIE XUMUYECKHE TTOHATHS

[IpeameT xumun. Pose XuMuM B )KU3HU 4YelioBeKa. Tena u Beniecta. Gusnueckue
CBOICTBA BENIECTB. ATPEraTHOE COCTOSIHUE BEUIECTB. XUMUS B CUCTEME HayK. UucThbie
BemiecTBa U cMecH. CriocoObl pazaeneHus cmeceit. [IpaBuia 6e3omacHOro oopareHus ¢
BEIIECTBAMU U JTaOOpaTOpHBIM 000pyaoBanueM. [IoHATHE O METOAaX TO3HAHUS B XUMUH.

ATOMBI M MOJIEKYJIbl. XUMHUYECKHUE DJCMEHTBI. 3HaKd (CHMBOJIBI) XUMHYECKHX
aneMeHTOB. OTHOCUTENbHAsE aTOMHas Macca. [IpocThie U ClI0XXHBIE BelllecTBa. ATOMHO-
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MOJIEKYJISIPHOE YUEHHUE.

Xumuueckas ¢opmysna. BageHTHOCT, aTOMOB XHMHYECKUX 3JIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BellecTB. OTHOCHUTENIbHAs MOJIEKYJIsipHast Macca. MaccoBast 105
XUMHYECKOTO 3JIEMEHTA B COCTMHCHHH.

Ou3nyecKkue HW XUMHUYECKUE SBJICHUSA. XuMuueckas peakuus. I[IpusHaku
XUMUYECKUX PEaKUUid. YpaBHEHUS XUMUYECKHX peaKIil. 3aKOH COXpaHEHHS] MaCChI
BemecTB.  Kitaccudukarmuss XUMUYECKHUX peaknuid  (COCIUHEHUs, PpasIoKeHUS,
3aMeIIeHus, 0OMEHa).

XUMHYECKAN IKCIEPUMEHT. 3HAKOMCTBO C XUMHUUYECKOW MOCYJIOW, C MpaBUIAMU
paboTel B Jlabopatopuu M TIpuémMaMu oOpalleHus ¢ JJabopaTOpHBIM 000PYIOBAHHUEM;
U3Y4YCHHE U OIUCaHuEe (PU3UYECKUX CBOMCTB 0Opa3lloB HEOPraHUYECKUX BEIIECTB;
HaOroieHue Gpusnveckux (TU1aBIeHUE BOCKA, TassHUE JIbJIa, pACTHPAHKE caxapa B CTYIIKE,
KHIICHUE W KOHJCHCAIMS BOJBI) M XUMHUYECKUX (TOpPEHHE CBEUH, NMPOKATUBAHUE MEITHOM
MPOBOJIOKH, B3aUMOJICUCTBHE MeJla C KHUCIOTOW) sIBJICHUM, HAOJIOJACHUE W OINHUCAHUE
MPU3HAKOB IMPOTEKAHUS XUMHUYCCKHUX PEaKIMi (pas3iio’KeHUE caxapa, B3aWMOJICHCTBHUEC
CEPHOU KHCJIOTHI C XJIOpHUAOM Oapws, pasiaoxeHue ruapokcuaa Mmeau (I1) mpu HarpeBanum,
B3aMMO/ICHCTBHIE Jkese3a ¢ pactBopoM cosd Meau (I1));u3ydenue crmocoOoB pasaencHus
cMeceir (. TOMOINBIO MarHuTa, (QUIBTPOBAaHWE, BBIMAPHBAHKUEG, JIHCTHIUIAIMUS,
Xpomarorpadus), MPOBEICHUEC OYNCTKH TOBAPCHHON COJIM; HAOJIOJCHHE M OIHMCAHHUEC
pEe3yNbTaTOB TMPOBEJACHUS OIbITA, WUIIOCTPUPYIOLIETO 3aKOH COXPAHEHHsSI MAacChl;
CO3JIaHKe MOoJIeN el MOJIEKYJI (IIapOCTEPIKHEBBIX).

BakHeline npeicTaBUTeNIM HEOPTaHUYECKUX BEILIECTB

Bo3nyx — cmechp rasos. CocrtaB Bo3ayxa. Kuciopon — 3JIEMEHT M IIPOCTOE
BenlecTBO. HaxoxieHue kuciopoaa B Npupojie, Gu3nueckue 1 XMMUYECKUE CBOMCTBA.
Peakuuu ropeHus mpocThIX U CIOXKHBIX BemecTB. CnocoObl MOMy4eHUs] KUCIOpOaa B
naboparopun U npomblluieHHOCTH. [Ipumenenue kuciopona. Ilonsitue 06 okcupax.
Kpyrosoport kucnopona B npupoze. O30H — aaoTporHasi Moau(pUKaius Kucaopo/ia.

TernoBo# 3¢ PeKT XUMUIECKOM peaKIni, TePMOXUMUYECKUE YPABHEHH S, K30~ U
SHAOTEPMUYECKHE peaKMK. TOIIIMBO: yroib U ME€TaH. 3arpsi3HEHUE BO3yXa, YCUICHUE
MapHUKOBOIO 3 (heKTa, pa3pylieHHe 030HOBOTO CIIOS.

Bonmopon — anemeHT M mpocrtoe BemecTBo. HaxoxaeHne Boaopoaa B MPHUPOIE,
(u3rUecKre 1 XMMHUYECKHE CBOICTBA (Ha MPUMEpe B3aUMOJICHCTBUS C HEMETAIAMH U
OKCHJIaMH METAJIOB), IPUMEHEHUE, CIIOCOObI MostyueHus. [loHsTre 0 KucioTax u cossix.

KonuuectBo BemectBa. Mosb. MonsipHas Macca. 3akoH ABoraapo. MonsipHbId
00BEM Ta30B. PacueTsl mo xumuyeckoit popmysie. PacueTsl MaccoBOM A0IM XUMHYECKOTO
AJIEMEHTAa B COEJMHEHUM, KOJMYECTBA BEIIECTBA, MOJIIPHOM Macchl, MOJIIPHOT0 o0beMa
ra3oB. PacuéTel N0 XMMHYECKUM YPABHEHHUSM.

®dusnueckue cBorcTsa Boabl. Bona. Ee cocras, ctpoeHue u monekynsl. Boga kak
pactBoputeinb. PactBopbl. IloHSTHE O HACBHIIEHHBIX M HEHACBIIEHHBIX PacTBOpaX.
[loHsATHE PACTBOPUMOCTH BELIECTB B BOJE. PacueT MmaccoBOM 10U BELIECTBA B PACTBOPE
(mporieHTHAsT KOHIIGHTparms). MaccoBasi 7ol BEHIECTBA B pacTBOpe. XHMHUYCCKUEC
CBOMCTBA BOJbI (pa3iioKEHHUE, PEAKIUU C HATPUEM, OKCHUIOM KaJbIIHsl, OKCHIOM CEpHI
(IV) peaknuu ¢ MeraylaMH, KHCIOTHBIMH W OCHOBHBIMH OKcuaamu). llonsitue 00
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OCHOBaHHUsX. Ponb pacTBOpOB B NpUPOJIE U B KU3HU 4enoBeka. KpyroBopoTr Bonbl B
npupojie. 3arps3HEHUE MPUPOAHBIX Bo. OXpaHa U OYUCTKA MIPUPOIHBIX BOJ.

Baxmneiiimne  kiacchl  HeopraHudeckux — coeauHeHui.  Knaccuduxanus
HEOpPTaHWYECKUX coeAuHeHuH. OKCHIBI. cocTaB, Kiaccudukamus (KUCIOTHBIE,
OCHOBHBIE, aM(OTepHBIE, HecoeoOpasyromue - Ha npuMepe okcuaa yriuepoaa (I) m
okcuga azora (1)), Homenkmatypa. I[lomydyeHMe W XHMHUYECKHE CBOWCTBAa OKCHIIOB
(B3auMonelicTBUE C BOJAOHM, Kuciaotamu, mmenoyamu). OcHoBanus. Kiaccupukanms
OCHOBaHMW. MIEIOYM W HEpPACTBOPUMBIE OCHOBaHUs. HoMeHKnaTypa OCHOBaHUIA.
dusnueckie W XUMHUYECKHE CBOWMCTBA OCHOBAaHWH (B3aMMOJICHCTBHE C OKCHIAMH
HEMETaJIOB, KUCJIIOTaMH, coJisiMu). [lonydeHre ocHOBaHUM.

Kucnoter: coctaB, kinaccudukanms, HOMEHKIATypa, GU3UIECKAE U XUMHUYICCKUC
cBoiicTBa (B3aMMOJCHCTBHE C MeTaIaMH, OCHOBHBIMH OKCHJIAMH, OCHOBAaHHSIMH,
COJISIMU, Ha IPUMEPE COJISTHOU U CEPHOU KUCJIOT), CIOCOOKI MOJIyueHusl. Py akTHBHOCTH
metauioB H. H. Bexetosa. Conu (cpeHue): HOMEHKIIATypa COJIei, CIOCOOBI OTyYeHHS,
B3aUMOJECHUCTBUE COJIEN C METAJUIaMU, KUCJIOTAMH, IIEJI0YaMH U COJISIMH, IPUMEHEHUE.

[Tousatne 006 ampoTepHBIX THAPOKCHAaX (Ha MpUMepe IMHKA W AJTIOMHHUSA):
XHUMHYECKHE CBOMCTBA (B3aMMOCHCTBUE C KUCIOTAMH U IIEIOYaMHU, PA3JIOKECHUE MPH
HarpeBaHWM) U TOJydeHUE.

'enernueckass CBsSI3b MEXJAY KJIacCaMU HEOPraHUYECKUX  COCAMHEHUM.
['eneTnueckue psaepl.

XHUMUYECKUI SKCIIEPUMEHT. KQUECTBEHHOE OMPEAEICHUE COJEPHKAHUS KUCIOpOaa
B BO3JlyX€; MMOJTyYeHHUE U U3YUCHUE CBOMCTB KUCIOPO/aa; HaOII0JEHNE B3aUMOJICHCTBUS
BEIIIECTB C KMCIOPOJOM U YCIIOBHUS BO3HUKHOBCHHUSI U TIPEKPAIICHUS ropeHus (moxapa);
O3HAaKOMJICHHE ¢ 00pa3laMy OKCUIOB U OMUCAHUE UX CBOWCTB; MOJIYYECHUE U U3YUYCHUE
CBOMCTB Boopoaa (ropenue); HaOMOmeHHEe 00pa3IOB BEIIECCTB KOJIUYSCTBOM 1 MOJIb;
UCCJIeIOBaHNE OCOOCHHOCTEH PACTBOPEHHS BEIIECTB C PA3IMYHON PaCTBOPUMOCTHIO;
IIPUTOTOBJIEHUE PACTBOPOB C ONPENECIEHHON MACCOBOM 10JIEN PACTBOPEHHOTO BEILIECTBA;
B3aMMOJICHCTBHUE BOIBI C MeTaJIaMH (HaTpHEeM M KaibliieM) (BO3MOYKHO HCITOJIb30BaHHUE
BUJICOMATEPHAIIOB); ONPEJCICHHE PAcTBOPOB KHCIOT M IIeJoYeld C  IOMOIIbIO
WH]JIUKATOPOB; UCCIIEIOBAaHUE 00Pa3Il0B HEOPraHUYECKUX BEIIECTB PAa3IMUYHBIX KJIACCOB;
HaOJIIOICHUE W3MEHEHUS] OKpPacKu HWHIMKATOPOB B pPacTBOpax KHUCIOT U IIEJIOYEH;
u3ydeHne BzaumojerctBus okcuna meau(ll) ¢ pacTBopoM cepHOM KHCIOTBHI, KUCIOT C
METAJUIAMHU, PEAKUMN HEUTpaau3aluM; I[OJyYEeHUE HEPaCTBOPUMBIX OCHOBAHUN,
BBITECHEHHUE OJIHOTO METAJIa IPYTUM W3 PACTBOPA COJIHM; PEIIEHUE SKCIEPUMEHTAIBHBIX
3a7a4 1o TeMe «BaxxHenmue Ki1acchl HEOPraHMYECKUX COCTMHEHHUI .

ITeprnoanueckuii 3akoH u [lepronnyeckas cucremMma XUMHUYECKUX 3JIEMEHTOB
. 1. MenpaeneeBa. CTpoeHre aTOMOB. XUMHUYECKasl CBSI3b. OKUCIUTENIBHO -
BOCCTAHOBUTEJIBHBIE PEAKIIUH.

[lepBbie MOMBITKY KiIacCUDUKAIIMU XUMUUECKUX JIeMEeHTOB. [loHsTHE O rpynmax
CXOJIHBIX DJIEMEHTOB (IIEJIOYHBIC U IIET0YHO3EMETbHBIC METAIJIbI, FaJIOTC¢HBI, HHEPTHBIC
rasbl). DJIEMEHTBI, KOTOPBIC 00pa3yroT aM()OTEPHBIC OKCUJIBI U TUIPOKCHUJIBI.

Ilepuomnueckuii 3akoH. llepuoguueckass cucTeEMa XHUMHUYECKUX 3JJIEMEHTOB
. 1. MenneneeBa. KopoTkonepuoaHast u jinvHHonepuoaHas ¢popmel Ilepronnueckoit
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cucTeMbl xumuueckux 3nemMeHnToB Jl. 1. Menneneesa. [lepuoabt u rpynnel. Guznueckui
CMBICJI IOPAIKOBOTO HOMEPA, HOMEPOB NIEPHUOA U TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTomHbIX siaep. M3orombl. DnekTponsl. CTpoeHHE
ANIEKTPOHHBIX 000JI0YEK aTOMOB TepBbIX 20 XUMUYECKUX AeMeHTOB [lepuoanyeckoi
cucrembl [[. I. MenaeneeBa. XapakTepuUCTHKAa XUMHUYECKOTO 3JJIEMEHTA IO €ro
nojioxkenuto B [lepuonnueckon cucreme 1. . Menneneena.

3aKOHOMEpPHOCTU U3MEHEHHSI CBOMCTB 3JIEMEHTOB MaJIbIX MEPUOJOB M TIJIABHBIX
HOATPYII, B 3aBUCHMOCTH OT aTOMHOTO (MOPSAIAKOBOIO) HOMEpa 3HauCHUE
Ilepnognueckoro 3akoHa u Ileprognueckoil CUCTEMBI XMMHUYECKUX JJIEMEHTOB IJIsI
pPa3BUTHSA HAYKU U TTpakTUKHU. [. 1. MeHmeneeB — y4€HbIN U TPaXKIaHUH.

Xumuueckas CBsi3b. KoBajeHTHas  (MOJiApHAss W HEMOJSPHAs)  CBS3b.
DNEeKTPOOTPULIATEIBHOCTh ATOMOB XUMHUYECKHUX JIEMEHTOB. IOHHAsI CBS3b.

Crenenp okucneHus. OKUCIUTEIbHO-BOCCTAHOBUTEINbHBIE peakunu. [Iponecchbl
OKHCJIEHUS U BOCCTaHOBJIEHUS. OKHUCIUTEIN U BOCCTAHOBUTEIU.

XVWMHUYECKMI SKCIEPUMEHT: M3Yy4YeHUE OOpas3loB BEIIECTB METAIOB U
HEMETAJUIOB; B3aUMOJICVCTBUE THAPOKCHIA [IUHKA C PAaCTBOPAMHU KHUCJIOT U IIEJIOYEH;
MIPOBEIEHUE OIBITOB, MILTFOCTPUPYIOIINX MPUMEPBI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peaKkiuy Pa3ioKeHUs, COSTUHCHHUS).

MexnpeIMETHBIE CBSI3U

Peanuzamus MeXnpeIMETHBIX CBSI3€M NpU U3YYEeHMHM XUMUU B 8 Kiacce
OCYIIECTBIISIETCS Uepe3 MCIOJIb30BaHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHATUM, TaK
U TIOHSATHH, SBISIONIMXCS CHCTEMHBIMH U OTHAEIBHBIX IPEIMETOB €CTECTBEHHO-
HAYYHOTO ITUKJIA.

OO01mue ecTecTBEeHHO-HAYYHBIC TIOHSATHUS . HAYYHBIN (PaKT, THIIOTE3a, TEOPHS, 3aKOH,
aHaiuu3, CHHTE3, KiaccUUKaIMs, TEePHUOJUYHOCTh, HAOIIONICHHE, DKCIIEPUMEHT,
MOJIETTUPOBaHUE, U3MEPEHHE, MOJIETh, SIBJICHUE.

®dwuszuka: Matepus, aToM, dJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHJ, W30TOIIbI,
PaAMOaKTUBHOCTh, MOJIEKYJa, DJIEKTPUUYECKUM 3apsij, BEIIECTBO, TEJI0, OO0BEM,
arperatHoe COCTOSTHHE BEIIECTBA, ra3, (PU3NYECKUE BEIMYMHBI, SAMHUIIBI U3MEPEHUS,
KOCMOC, TUTaHETHI, 3BE3/1b1, COIHIIE.

buonorus: dortocuntes, npixanue, 6uocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEpATbI, TOPHBIE TOPOJBI, MOJE3HBIE
HCKOTIaeMble, TOTNIMBO, BOJHBIE PECYPCHI.

COILEPKAHUE OBYYEHMUA B 9 KIIACCE

BemectBo 1 Xumuueckas peakius

[lepuonuueckuit 3akoH. Ilepuognueckass cucTemMa XUMHYECKUX JJIEMEHTOB
1. I. Menneneea. CTpoeHue aTtoMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
XUMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX MEPUOAOB, Kalus, KaablUs U UX COCIUHCHUN B
COOTBETCTBUU C TOJIOKEHUEM DJIEMEHTOB B [lepunonnyeckoi cUCTEME U CTPOEHUEM UX

aTOMOB.
CTpoeHI/Ie BCLICCTBA. BHUJbI XUMHUYECKON CBS3U. THIIBI KpUCTANINICCKUX
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pElETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKH U BUAA
XUMHUYECKOH CBSI3U.

Knaccuduxanus 1 HOMEHKIaTypa HEOPraHMUECKUX BEIIEeCTB (MEXIyHapOIHAs U
TPUBHAIBbHAS). XUMHUYCCKHE CBOMCTBA BEIIECTB, OTHOCAIINXCS K PA3IMIHBIM KJIaccam
HEOPraHWYECKUX COCTMHEHUM, TCHETUYECKAs CBSI3b HEOPTaHMUECKUX BEIIIECTB.

Knaccudukanuss XaMU4eCKUX peakiMid 1Mo pa3inyHbIM NpHu3HaKaMm (10 4HCIy |
COCTaBY YyYaCTBYIOIIMX B PEAKIUU BEIIECTB, MO TEIUIOBOMY 3(PPEeKTy, MO U3MEHEHHUIO
CTEMCHEH OKHUCICHUS XUMUUYECKUX DJIEMEHTOB, IO OOpPaTUMOCTH, IO YYacTHIO
KaTajamM3aTopa). DK30- U SHAOTEPMHUCCKUC PEAKIINH. TepMOXUMUYCCKUE YPABHCHHSI.

[lonsiTie o cKopocTH xuMudeckoil peakuuu. llonsatue o0 oOpaTUMBIX U
HEOOpaTUMBIX XHMHUYECKHX peakiuax. [IoHsSTHE O TOMOTE€HHBIX M TeTePOreHHBIX
peakuusx. [lonarue o xumMmudeckoMm paBHOBecuU. CMeEIlIeHHE XUMUYECKOTO PABHOBECHSI.
@DaKTOpHbl, BIUSIONME HA CKOPOCTh XUMUYECKON peaklMi U MOJIOKEHUE XUMUYECKOTO
paBHOBECHS.

OKUCANTENBHO-BOCCTAHOBUTEIBHBIE peakuuu, AIEKTPOHHBIN Oananc
OKHCJIMTEIbHO-BOCCTAHOBUTENBHOU peakunu. COCTaBICHNE YPABHEHUN OKUCIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX PEaKIUi C UCIIOJIL30BAaHUEM METO/1a JIEKTPOHHOTO OajaHca.

Teopust ANEKTPOJIUTHYECKON AUCCOIUALUKN. DIEKTPOJIUTHUECKAS TUCCOLMAIHUA.
DIIEKTPOJIUTHI U HENIEKTPOJIUTHI. KaTHOHBI, aHMOHBL. MeXaHU3M IMCCOIMAIlMN BEIIECTB
C pa3IUYHBIMU BUAAMU XUMUYECKOU CBsI3U. [loHsiTHE O cTenenu aucconuannu. CUibHbIE
U CJ1a0bIe DJICKTPOJIUTHI.

Peakiuu noHHOro oOMeHa. YcloBUsSI IPOTEKaHUSI peaKIMii HOHHOTO OOMeHa J10
KoHIa. [losHbIE U COKpalIEHHBIE HOHHBIE YPABHEHHUS peakinil. XMMHUUECKHUE CBOMCTBA
KHUCIIOT, OCHOBaHUM U coJied B CBETE TMPEJCTABICHUNA 00 SIECKTPOIUTHYECKOU
nuccounarmu. Cpena pactBopa. KadecTBeHHbIe peakiid Ha KaTUOHBI U AHUOHBIL:
XJopua-, Opomua-, woaua-, cyiabdar-, kapOoHar-, cuiukat-, (Gocdar- aHUOHBL;
THJIPOKCH/I-HOHBI; KATHOHBI aMMOHHS, MarHus, KaJbllHs, aIIOMUHHES, JKkele3a (2+) u (3+),
Mmenu (2+), IMHKA, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX.

XUMUYECKUI HKCIEPUMEHT: O3HAKOMJIEHHE C MOJENIAMU KPHUCTAJNIMYECKUX
peIIETOK HEOPraHWYECKUX BEIECTB — META/UIOB U HeMeTauioB (rpadura u anmasa),
CIIOKHBIX BellecTB (XJOpHIa HaTpHs); HCCIACIOBaHHE 3aBHCUMOCTH CKOPOCTH
XUMUYECKOW peakluuu OT BO3JACHCTBUS Pa3IUyHBIX (PAKTOPOB, HCCIIECIOBAaHUE
AJIEKTPOIPOBOTHOCTH PACTBOPOB BEILIECTB, MPOIECCa TUCCOIUAIUA KUCIIOT, MIEI0Ueh U
cojicii  (BO3MOXKHO  WCIOJIB30BAaHHWE BHICOMATEPHATIOB); IPOBEACHHUE  OIIBITOB,
WUTIOCTPUPYIOIIUX TPH3HAKK TPOTEKAHHs peakiuii MOHHOro oOMeHa (oOpa3zoBaHMe
0CajKa, BBIJCICHHE Ta3a, 00pa30BaHME BOJBI); OMBITOB, WJLIIOCTPHUPYIOIIUX MPUMEPHI
OKHMCIIUTEIbHO-BOCCTAHOBUTEIbHBIX ~ peakinuii  (rOpeHWe, peakluud  PasIoKeHHS,
COCJIMHEHHs); paclo3HaBaHHE HEOPraHMYECKHUX BEIIECTB C IMOMOIIBI0 KauyeCTBEHHBIX
peakuii Ha MOHBI; PEIICHHE SKCIIEPUMEHTAIBHBIX 3a]1a4.

Hemeramibl 1 ux coenMHEHUS

O6miass  xapakTtepucThka TajoreHoB. (OCOOEHHOCTH CTPOCHHMS  aTOMOB,
XapaKTepHBIC CTENIEHN OKncaeHus. CTpoeHue U (PU3NIECKHUEe CBOHCTBA MMPOCTHIX BEIICCTB
— TaJIOreHOB. XMMHUYECKUE CBOMCTBA Ha MpUMepe XJopa (B3auMoIeiCTBHE C METaIaMH,
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HeMeTa/llaMi — BOJIOPOJIOM W KHCIOPOJOM, Ieioyamu). XiopoBomaopon. CossHas
KHUCIIOTa, XUMHYECKHME CBOWMCTBA, IMOJydyeHUe, NpumeHeHue. JlelicTBue xjopa u
XJIOPOBOJOPOJIa HA OpPraHU3M uelioBeka. BaxkHelinue XJIOpUAbl U WX HaXOXJCHUE B
MIPUPOJIE.

O6mas  xapakrepuctuka 31aeMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTpPOCHHS
aTOMOB KHCJIOPOJIa ¥ cepbl. XapaKTEPHbIC CTETIEHH OKHUCIICHUS.

Crpoenne u (uU3MUECKHE CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOJa U CEPHI.
AnnoTpornHble MOAM(PUKALMK KHCIOPOJa U Cepbl. XHMHUYECKHE CBOWMCTBA CEPHI
(B3auMOJIEHiCTBHE C HEMETallaMd — BOJOPOJOM M KHCIOPOJOM, METaJlIaMHU,
KOHIICHTPHPOBAHHBIMH a30THOW W cepHOU Kuciotamu). CepoBOJOPOA: CTPOCHHE,
Gu3nveckrue U XMMHUYCCKUE CBOWCTBA (KUCIIOTHBIC M BOCCTAHOBHUTEJIBHBIC CBOMCTBA).
Oxkcuabl cepbl Kak MPe/ICTABUTENN KUCIOTHBIX OKCUI0B. CepHasi KUCIoTa: (Pu3nyecKue
U xuMmHdeckwe cBoicTtBa (oOmme wu crnernududeckue). Conm CEpHOW KHCIIOTHI,
KaueCTBEHHAs peakiusi Ha cynbdar-uoH. CepHUCTas KUCTOTa. XUMUUYECKHUE PEAKIINH,
JeXalMe B OCHOBE MPOMBIIUIEHHOTO CIOCO0A TMOJIY4YEHHUsS] CEpPHOM KHUCIOTHI.
Haxoxnenue cepel u €€ coenuHeHnid B mpupoae. [lpumenenne cepsl u ee COEqUHEHUH B
ObITY W B NPOMBIIUICHHOCTH. XHUMHYECKOE 3arpsi3HEHHE OKPYXKAIOIIEH Cpejbl
COCIMHCHUSMU CEePhI (KUCIOTHBIC TOKIH, 3arpsi3HEHUE BO3yXa U BOAOEMOB), CIIOCOOKI
€T0 MPEeOTBPAIICHHUS.

OO6mias xapakTepucTika 31eMeHTOB VA -rpyninbl. OCOOEHHOCTH CTPOEHUSI AaTOMOB
azota 1 ¢ocdopa, XapakTepHbIe CTENIEHU OKUCIICHUA.

A30T, pacmpocTpaHeHHE B MpUpoAe, (PU3MUECKMEe U XUMUYECKHUE CBOWMCTBA
(B3aMMOJIEHICTBHE C METAUIAMH W HEMETAUIaMH - KHUCIIOPOJOM U BOJOPOJOM).
KpyroBopor azora B mpupoge. AMMmHuak: (U3MYECKHUEe M XUMHUYECKHUE CBOWMCTBA
(oxuCIIeHNEe, OCHOBHBIC CBOMCTBA BOJTHOTO PAacTBOpa), MOIydeHue u npumenenue. Comu
aMMOHHUS: COCTaB, GU3NICCKUE U XUMHYCCKUE CBOMCTBA (pa3JioskeHUE, B3aUMOICHCTBHE
CO Imerovyamu), mpuMeHeHue. KadecTBeHHas peakiusi HA WOHBI aMMOHHS. A30THas
KHCIIoTa, ©€ (U3MYSCKHe M XHMMHYECKHE CBoWcTBa (00mme W crenuduyueckue),
nostyaenue. Hutpator (pasiioskenne). A3oTuctas kuciota. Mcnoab30BaHUe HUTPATOB U
coJieli aMMOHHS B KayeCTBE MHUHEPAIbHBIX yMOOpeHMil. XUMHUYECKOE 3arpsi3HEHHE
OKpYXXaIoIlel cpeabl COEIUHEHUSIMU a30Ta (KUCIOTHBIE JOXKIH, 3arpsi3HEHHUE BO3/1yXa,
MTOYBHI K BOJOEMOB).

dochop, ammorponubie Moaudukauu Gocdopa, ¢uzHUECKHEe U XUMHYECKHE
cBoOMcTBa (B3aMMOJEHCTBHE C MeETal/IaMH, HEMETalJIaMH, KOHIICHTPUPOBAHHBIMU
a30THOW W cepHoi kucimoramu). Oxcun ¢ocehopa (V), oprodocdopHas KHCIOTA:
du3nueckue W XMMHYECKHE CBOWCTBA, ToiiydeHue. [loHsSTHE O MHMHEpaTbHBIX
ynoopenusix: Hutpatel u ¢docdarel. [lonarue o kommiekCHbIX ynoOpenusx. OOmas
xapakTepucTrka 37eMeHTOB |V A-rpynmbl. OCOOEHHOCTH CTPOCHUSI aTOMOB yTIiepoia U
KpeMHMs. BalleHTHOCTh M XapakTEepHBIE CTENICHU OKHCICHHS aTOMOB yTiepojna u
KpemHus. Pacripoctpanenue yriepoja B Mpupoe, XapaKTepHbIC CTENIEHU OKUCITICHHUS,

Yraepon, amiorpornnble Momudukainuu (rpadur, anmasz), ¢GuU3NYECKHE U
XMMHYECKHUE CBOWCTBA MPOCTHIX BEIIECTB (B3aMMOJICHCTBHE C METAIIJIAaMH, HEMETAIIJIaMH,
KOHIICHTPUPOBAHHBIMUA a30THOW W CEpHOW Kuciotamu). Ancop6Oims. Kpyrosopor
yrinepona B mpupone. OKcuapl yriaepoja, ux (QuU3ndecKue W XMMHUYECKHE CBOWMCTBA,
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NOJIydeHHE U MPUMEHEHME, JCHCTBUE Ha OpraHu3M 4elloBeKa. KOJOTUYECKHE
npo0JIeMbl, CBsA3aHHbIC ¢ okcuaoM yriepoxaa(lV); rumoresa riodasbHOTO MOTEIUICHUS
KJIMMaTa; TapHUKOBBIA 3(QekT. YTroipHas KuCIoTa W €€ COlM, WX (PU3NUECKHe U
XUMUYECKHUE CBOMCTBA, MOTyYeHHE U TpuMeHeHue. KauecTBeHHas peakiys Ha kKapOoHar-
noHbl. Vcronp3oBaHne KapOOHATOB B OBITY, MEAHIIMHE, MPOMBIIIJICHHOCTH M CEIHCKOM
XO34MCTBE.

Obmue npeactaBieHus 00 OCOOEHHOCTAX COCTaBa U CTPOSHUS OPraHMYECKHX
COCIMHEHUH yriiepoja (Ha mpuMepe MeTaHa, dTHIICHA, dTAHOJIa, YKCYCHOU KUCIOTHI. WX
cocTaB U Xxumudeckoe crpoenue. Kinaccudukanus opranndeckux Beniects. [lonstue o
OMOJIOTHYECKH Ba)KHBIX BEIECTBAX: )KUPax, OeNKax, YyriieBoJax — U UX POJIA B KU3HU
yesioBeka. MarepuaabHOE €JUHCTBO OPraHUYECKUX U HEOPTAHUYECKUX COCTMHEHHIA.

Kpemuwmii, ero ¢usuueckue ¥ XUMHYECKHE CBOMcTBa (HAa mpUMepe
B3aMMOJICHCTBUS ¢ MeETaUIaMH W HEMeTaylaMH), IIOJlydeHHE H IPUMCHCHHE.
CoenuHeHHs KpeMHHUs B nipupojie. O0mue npencrasicHus 00 okcuae kpeMHusa(1V) u
KpeMHueBou kuciore. Cuimkarsl, (U3NUECKUE U XUMUYECKUE CBOMCTBA, MOJyYEHUE U
MPUMEHECHHE B OBITY, IPOMBIIIJICHHOCTH (B MEIMIIMHCKOM, 3JICKTPOHHOM, CTPOUTEIIBHON
U Jp.). BaxkHelmue CTpOUTENBHBIC MaTepuaibl: KepaMUKa, CTEKIO, IIEMEHT, OCTOH,
xene300eToH. [Ipobrembl 0e30macHOr0 MCHOJIB30BAHUS CTPOUTENBHBIX MATEPHUAIOB B
MMOBCEIHEBHOM KU3HU.

XUMHUYECKUN SKCIEPUMEHT: HM3y4deHHE OOpas3Il0B HEOPraHUYECKUX BEIIECTB,
CBOMCTB COJISTHOM KHUCJIOTBHI; IIPOBEJICHUE KAUYECTBEHHBIX PEAKIMI HAa XJIOPUJ-HOHBI U
HaOJIIOICHUE TIPU3HAKOB HX MPOTEKAHMS; OIMBITHI, OTpaxarmue ¢(U3NUECKUe u
XUMHYECKUE CBOWCTBA TaJIOTCHOB W WX COCJAMHCHHH (BO3MOYKHO HCIOJb30BaHHUEC
BHJICOMATEPUAJIOB); O3HAKOMJIEHHE C  oOpasmamMu  XJOpUAOB  (TajJOreHHUIOB);
O3HAKOMJICHHE C O0pasiaMu cepbl M €€ coequHEHHSIMH (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAJIOB); HAOJIIOJICHUE TMpollecca OOYIrIMBaHUs caxapa TMOJ JCHCTBHEM
KOHLIECHTPUPOBAHHOW CEPHOM KUCIIOThI; U3yYEHHE XUMHUYECKUX CBOMCTB pa30aBiIe€HHON
CEpPHOM KHUCIIOTHI, MPOBEICHNE KaUeCTBEHHON peakiiuy Ha Cyab(haT-uoH U HAOIIOICHHUE
npu3HaKa e€ MpoTeKaHus; O3HAKOMJIeHHE ¢ (PU3NYECKUMH CBOIMCTBaMu a3ota, Gocdopa
U UX COCIUHCHMI (BO3MOYKHO MCTIOIb30BAHHE BUCOMATEPHUAIIOB), 00pa3IiaMH a30THBIX
1 GochOopHBIX yI0OpeHHH; MOJIydeHHEe aMMHaKa U U3yYCeHHE €ro CBOMCTB; MPOBEACHUE
KaueCTBEHHBIX PEAKIMi Ha MOH aMMOHHUS W (GochaT-HOH U U3y4YEHHE MPU3HAKOB MX
IIPOTEKaHUs, B3aUMOJECHUCTBUE KOHUCHTPUPOBAHHOW a30THOW KHUCIIOTBI C MEIBIO
(BO3MOYKHO HCIIOIb30BAHKE BHUACOMATEPHAIIOB); U3yUCHUE MOJICIIeH KPUCTAIIMUCCKUX
pem€ToK anmasza, rpaduTa; 03HAKOMJIEHHE C MPOLECCOM aJcopOLMU PacTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM YIVIEM H  YCTPOMCTBOM TNPOTHBOrasza; IMOJy4YCHUE
YIJEKUCIIOro ra3a U M3y4eHUE €ro CBOWCTB; MPOBEICHUE KAYECTBEHHBIX PEAKIMi Ha
KapOoOHAT- U CWJIMKAT-UOHBI M U3y4YEHUE MPU3HAKOB UX MPOTEKAHUs; 03HAKOMJICHUE C
MPOAYKIIUEH CUIIMKATHON MPOMBIIIICHHOCTH; PEIICHNE SKCIIEPUMEHTANIBHBIX 3aJ]1au 10
TeMe «BakHeillre HeMeTaulbl U KX COSAUHEHUS.

MeTasuibl 1 UX COCAUHEHUS
OO6miast XapaKTEePUCTUKA XUMHYECKUX JIEMEHTOB — METaJIJIOB HA OCHOBAaHUHU HX
noJiokeHus B [leprnognueckon cucteMe XxumMudeckux aieMeHToB . 1. Menpaeneesa u
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cTpoeHuss atomoB. CTpoeHHe MeTajuloB. MeTajuiMdeckass CBsI3b M MeETAJLUIMYeCcKas
KpHUCTAJUIMYECKasd PEMETKA. OIJIEKTPOXUMHUYECKUA PSAJ  HANpsHKEHW METalJIoB.
dusnveckue U XUMUYCCKUE CBOWCTBA METALIOB (B3aMMOJACHCTBHE C KHCIOPOIOM,
BOJIOM, KuciioTamu). OOIIHe crocoObl MmoydeHuss MeTauioB. [loHATHE O KOppO3WH
METAIIJIOB, OCHOBHBIE CIOCOOBI 3aIUTBI MX OT Koppo3uu. CrutaBel (CTasib, YYTYH,
TIOPATIOMUHUHN, OpOH3a) U UX IPUMEHEHHE B OBITY M MPOMBIIINIEHHOCTH .

[l{emounpie MeTayuibpl: NOJIOKEHHWE B llepmomuueckon cucreMe XUMHUYECKUX
anemeHToB /Jl. 1. Menneneesa; ctpoenne aromoB. Haxoxnenue B npupoze. dusnyeckue
¥ XUMHUYCECKUE CBOMCTBA (Ha mpuMepe HaTpus v Kaius). OKCHIbI U TUAPOKCHIBI HATPHUS
u Kaius. [[puMeHeHne menoYHbIX METAJIOB U UX COCITMHEHUM.

[IlenouyHO3eMENbHBIE METAIIIBI MATHUM M KAJIBLIUI: TTOJI0)KEeHKE B lepuoanueckon
cucTeMe XuMHuueckux 35eMeHToB . 1. Menzaeneesa; CTpOEHUE UX aTOMOB; HAX0XKICHUE
B npupoae. duznueckue U XUMHYECKHE CBOMCTBA MAarHus W Kajiblus. BaxHeimme
COeIMHEHHS Kanbliusi (OKCHI, TUAPOKCUA, coim). YKECTKOCTh BOABI M CHOCOOBI €&
YCTPaHEHHS.

AnroMuHUN: nonoxeHne B llepuoandeckor cCUCTEME XMMHUYECKHX JJIEMEHTOB
J. I. MenneneeBa; CTpOEHHME aToMa; HaXOXIE€HUE B mpupoje. Dusnyueckue u
XUMHUYECKHE CBOMCTBA altOMUHUSA. AMQOTEpHBIE CBOWCTBA OKCHAA WU THAPOKCUAA
AIIFOMUHUSL.

XKenezo: nonoxenue B llepuogumyeckoil cuCTEME XUMHUYECKHX 3JIEMEHTOB
JI. 1. MeHnneneeBa; CTpoeHHE aToMa; HaxoxJaeHue B npuponae. Dusznueckue wu
XAMUYECKHE CBOWCTBA Xkele3a (B3auMOJICHCTBHAE ¢ METallaMH, KHCJIOTaMH U COJISIMHU).
Oxcupl, ruapokeusl u cou xenesa(ll) u sxenesa(lll): cocras, cBoMCTBa U TOJTyUYCHHE.

XVWMHUYECKUI 3KCIEPUMEHT: O3HAKOMJIEHUE C 00pa3liaMi METaJUIOB U CIIaBOB, UX
(GU3NUIeCKUMU CBOMCTBAMU; M3YYCHHE PE3YJIbTATOB KOPPO3UU METAIOB (BO3MOXKHO
MCIIOJIb30BAHUE BUICOMATEPUAIIOB), 0COOCHHOCTEH B3aUMOICHCTBUS OKCUIA KAJBIUS U
HATPUS C BOJIOK (BO3MOKHO MCIIOJIB30BAHUE BUICOMATEPHAIIOB); HCCIICIOBAHHE CBOWCTB
KECTKOIM BOJIBI; Mpollecca TOPEHUs Kelieza B KUCIopojae (BO3MOXKHO HCIIOJIb30BaHUE
BHJICOMATEPHUAIIOB); IPU3HAKOB MPOTCKAHUS KAYeCTBCHHBIX PEAKIIUi Ha HOHBI (MarHus,
Kanplius, amoMuuus, nueka, sxenesa(ll) u skenesa(lll), memu(ll)); nabmoacHue u
OMKMCAHUE MPOLIECCOB OKpAIIMBaHUS IJJAMEHM HOHAMM HATpHsl, KaJlus W KalabLUs
(BO3MOKHO WCIIOJIB30BaHUE BUICOMATEPHAIIOB); UCCIICOBaHNE aM(pOTEPHBIX CBOHCTB
TUAPOKCH]Ia ATIOMUHUS U THAPOKCHU]IA IIUHKA; PEUIEHUE IKCIIEPUMEHTAIbHBIX 3a/1a4 0
TeMe «BakHele MeTamibl U UX COSTUHEHUS».

XUMHS ¥ OKpYKaromias cpeaa

HoBbele matepuansl m TexHosoruu. BemiectBa M marepuaibl B MOBCEIHEBHOM
KA3HU 4YeEJOBEKa. XHUMHUS U 3/I0pOBbE. be3omacHoe HCIOIb30BAHUE BEIIECTB U
XUMUYECKUX peakiui B ObiTy. IlepBas moMomip mNpu XUMHUUYECKHUX OXKOTrax
1 oTpaBiieHUAX. OCHOBBI 2KOJIOTHYECKON IPaMOTHOCTH.

XUMHYECKOE 3arps3HEHHE OKpyKaromehd cpeasl (mpeaeiabHass JOIMyCcTHMas
koHIeHTparus Bemects — [TJIK). Poib XuMuu B peIiieHHH 3KOJOTHIECKUX TPOOIIEM.

[IpupoaHble HUCTOYHUKH YIJICBOAOPOAOB (yroyib, MPUPOAHBIA Tra3, He)Tb),
OPOAYKTBl MX  MepepabOTKu, UX Ppojb B OBITY W  NPOMBIIUICHHOCTH.
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XUMHUUECKUN DKCHEPUMEHT: M3ydeHHE O00pa3lloB MaTepuayioB (CTEKIIO, CILIaBbI
METAaJUIOB, IOJIMMEPHBIC MATEPUAJIBI).

MesxnpeMeTHBIE CBS3U

Peanuzanuss MeXNpeaMETHBIX CBA3€H MNpuU H3y4eHMH XuUMHUU B 9 Kjacce
OCYIIECTBIISIETCS UEPE3 MCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MMOHATUM, TaK
U TIOHSATHM, SBISAIOIIMXCA CUCTEMHBIMM [UISl OTHEIBHBIX IPEAMETOB €CTECTBEHHO-
Hay4YHOI'0 IIUKJIA.

OO111e ecTeCTBEHHO-HAayUHbIE IOHATHUS: HAy4HbIN (PaKT, TMIIOTE3a, 3aKOH, TEOpHS,
aHalW3, CHUHTE3, KiIaccuuKaius, MEepUOAUYHOCTh, HAONIONCHHUE, JKCIEPUMEHT,
MOJIETUPOBAaHUE, W3MEpPEHUE, MOJEIb, SBICHUE, MAPHUKOBBIM 3 (EeKT, TeXHOIOTrus,
MaTepHUaJIbl.

®duzuka: Marepus, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, WOH, HYKIIH], U30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJIA, 3JIEKTPUUYECKHUN 3apsj], MPOBOJHHUKH, MOITYIPOBOJIHUKH,
IUAJIEKTPUKHU, (POTORIEMEHT, BEILIECTBO, TE€JIO, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA,
ra3, pacTBOpP, pacCTBOPUMOCTb, KPHUCTAJUIMYECKAs pEIIETKa, CIUIaBbl, (U3UYECKUE
BEJIMYUHBI, €AUHULBI H3MEPEHMs, KOCMUYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3JBI,
Coumnnirze.

buonorusa: ¢orocunTes, abixaHue, OWocdepa, HKOCUCTEMA, MHUHEPAIbHbBIE
yI0OpEeHUs, MUKPO3JIEMEHTHI, MAKPOAJIEMEHTHI, MUTATEIbHbIE BELIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpabl, TOPHbIE MOPOJbI, IOJIE3HbIE
HCKOIIaeMbl€, TOIUIMBO, BOJHBIE PECYPCHI.

INTAHUPYEMBIE PE3YJIBTATBI OCBOEHMA YYEGHOI'O ITPEJIMETA
«XUMUA» HA YPOBHE OCHOBHOTI'O OBIIET'O OBPA3OBAHUA

B menom pesynbratel ocBoeHus oOydarommmucs ¢ 3[IP yueOGHOro mpemmera
«XumMus» AOJKHBI COBNAAaTh C pesyiabraramu DepepanbHON padouel MpOrpaMmbl
OCHOBHOTO 00111eT0 00pazoBanus. Hanbosee 3HaunMbIMU SIBJISIFOTCS .

JIMHHOCTHBIE PE3VYJIbTATDI:

JIM4HOCTHBIE pe3yIbTaThl OCBOEHUS MTPOTPaMMbl OCHOBHOT'O 0011IeT0 00pa30BaHus
JOCTHTAIOTCST B XOJ¢ OOYyYCHHS XUMHUU B CIAMHCTBE YYeOHOH WM BOCIUTATEIHLHON
JEATETLHOCTH B COOTBETCTBHH C TPATUIIMOHHBIMU POCCUMCKUMU COITMOKYIIBTYPHBIMU U
JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPUHATHIMHU B OOIIECTBE MPAaBHIIAMH U HOpMaMH
TIOBEJICHHUS ¥ CTIOCOOCTBYIOT MpOIleccaM CaMOTIO3HAHMSI, CAMOPA3BUTHS U COIMATTN3AIINN
00yJaroImmXcs.

JImaHOCTHBIC pEe3yNbTAThI OTpakaroT TOTOBHOCTH 00yJarOIIUXCsI
PYKOBOJICTBOBAThCS CUCTEMOUM TO3UTHUBHBIX IIEHHOCTHBIX OPHCHTAIIMH W PacCIIUpCHHE
OTIBITA JICSITEIIBHOCTU Ha €€ OCHOBE, B TOM YHUCJIEC B YACTH:

1) MaTpUOTHYECKOTO BOCIIUTAHHUS ;

IIEHHOCTHOT'O OTHOIIEHUS K OTCUYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECCKOMY H
HAYYHOMY HACJICIHUIO, IOHUMAHUS 3HAYCHHUS XUMUYCCKON HAYKH B KU3HH COBPEMEHHOTO
oOmiecTBa, CIOCOOHOCTH BIAAETh JOCTOBEpHON HHGPOpMANKMEH O MEepeoBbIX
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JOCTUKEHUSIX U OTKPBITUSIX MUPOBON U OTEUECTBEHHOM XMMHHU, 3aMHTEPECOBAHHOCTHU B
Hay4YHBIX 3HAHUSIX 00 YCTPOHCTBE MHpa U OOILECTBA,

2) TPaXKTaHCKOTO BOCIIUTAHUS:

MPEACTABICHUS O COLUAIBHBIX HOPMAaX U MPaBHJIaX MEKINYHOCTHBIX OTHOILIEHUI
B KOJUIGKTHBE, KOMMYHHUKATHBHOM KOMIIETEHTHOCTH B OOLIECTBEHHO MOJIE3HOM,
y4e0HO-HUCCIEA0BATENBCKOM, TBOPUYECKOW U APYIUX BUAAX AEATEIbHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOW  COBMECTHOM  JIEATENbHOCTH  TNPU  BBIMOTHEHHUH  Y4EOHBIX,
MO3HABATENIbHBIX 3a/1a4, BHIMOTHEHHH XUMUYECKIX IKCIIEPUMEHTOB, CO3IaHIH YI€OHBIX
IPOEKTOB, CTPEMJICHHS K B3aUMOIIOHMMAHHUIO M B3aUMOIOMOIIM B MpOLECCE ITOU
y4eOHOU N1eATEIbHOCTH, TOTOBHOCTU OLICHUBATh CBOE IMOBEJECHHE M IMOCTYIKU CBOUX
TOBApUUIEH C MO3MLMU HPABCTBEHHBIX W IPABOBBIX HOPM C YYETOM OCO3HAHMS
HOCJIEACTBUM OCTYIKOB,;

3) IEHHOCTH HAYYHOTO TIO3HAHUS:

MHUPOBO33pPEHUYECKUX MPEACTAaBICHUNA O BEIIECTBE M XUMUYECKOW PpEaAKIMH,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHSA HAYKHU U COCTABIISIIOIIUX OCHOBY
JUIsT TIOHMMAaHUS CYHUIHOCTH HAyYHOM KapTUHBI MHUpa, NMPEACTaBICHUNH 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHSI IIPUPOJIBI, B3AUMOCBS3SX YEJIOBEKA C IPUPOIHON CPENOH, O
POJIM XMMHUH B IO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

[IO3HABATEIbHBIX MOTHMBOB, HAaIIPABJICHHBIX HA IIOJYYCHHE HOBBIX 3HAHUU IIO
XUMHH, HEOOXOAUMBIX I 00BICHEHUS HAOII0AAEMbIX IIPOIIECCOB U SIBJICHU;

MMO3HABATEJIbHOW, MHPOPMAIIMOHHOW M YHUTATEIbCKOW KYJIbTYpPbl, B TOM YHCIE
HAaBBIKOB CaMOCTOSITEIbBHON pabOThI C yUeOHBIMU TEKCTaMU, CIPABOYHOM JTUTEPATYPOIL,
JOCTYIHBIMU TEXHUUECKUMHU CPEJCTBAMU NH()OPMALIMOHHBIX TEXHOJIOTHIA;

HHTEpeca K OOYYEHHMI0O W TMO3HAHUIO, JHO003HATEIBHOCTH, TOTOBHOCTU U
CITIOCOOHOCTH K caM000pa30BaHUI0, MPOEKTHON U UCCIE0BATEIBLCKOM NeSTEILHOCTH, K
OCO3HaHHOMY BBIOOPY HAIPaBIEHHOCTH U YPOBHS OOy4€HHUsI B JaJIbHEHIIEM;

4) hopMUpOBaHUS KYJIbTYPHI 3I0POBBS:

OCO3HaHMS LIEHHOCTU JKU3HU, OTBETCTBEHHOT'O OTHOUIEHHUS K CBOEMY 370pPOBBIO,
YCTaHOBKH Ha 3/I0POBbI 00pa3 KU3HU, OCO3ZHAHUS MOCIEACTBUN U HENPUSITHS BPEIHBIX
npuBbIYEeK  (YIOTPEOJICHUSI  ajKOroJisl, HAPKOTHKOB, KYypeHHs), HEOOXOIUMOCTH
coOJIt0/IeHHsI MpaBUJl 0€30MaCHOCTU NPU OOpALIEHUH C XMMUYECKUMH BEIIECTBAMHU B
OBITY U peajlbHOM KU3HU,

5) TpyIOBOTO BOCITUTAHUS:

MHTEpeca K MPAKTUYECKOMY HM3YyUYEHHIO MpoQeccuil W Tpyla pas3iuyHOTO Poja,
YBaXXEHUE K TPYLY M pe3yJbTaraM TPYAOBOUN NEATEIbHOCTH, B TOM YHCIIE Ha OCHOBE
OPUMEHEHUS MPEIMETHBIX 3HAHUW MO XUMHUHU, OCO3HAHHOTO BHIOOpA MHIMBUIYAIbHOU
TPACKTOPUM MPOAOJIKEHUST O00pa3oBaHUs C YYETOM JIMYHOCTHBIX MHTEPECOB H
CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HWHTEPECOB W TMOTPEOHOCTEH, YCTIEHTHOM
npodeccuOHAIbHON JESATEIbHOCTH U PAa3BUTHS HEOOXOAMMBIX YMEHHM, TOTOBHOCTH
aJIanTUPOBATHCS B MPOPECCUOHATIBHOM CpeJie;

6) KOJOTHYECKOTO BOCIIUTAHNS

AKOJIOTUYECKH 11€71eCO00Pa3HOr0 OTHOIIEHHUSI K MPUPO/I€ KAK UCTOUHHUKY KU3HU Ha
3emiie, OCHOBE €€ CyILEeCTBOBaHUS, MOHUMAHUSI LEHHOCTU 30POBOrO M OE30MacHOro
oOpaza >KWM3HHM, OTBETCTBEHHOI'O OTHOUIEHHUS K COOCTBEHHOMY (DHU3UYECKOMY U
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NICUXUYECKOMY 37I0pPOBBIO, OCO3HAHUS IIEHHOCTH COOJIOJICHUS MpaBUJl OE30MacHOTO
MOBEJICHUS MPU pabOTe C BEIIECTBAMH, a TAK)KE B CUTYAIUSX, YTPOKAIOIIUX 3JI0POBbIO U
JKU3HU JTIOJICH

CITIOCOOHOCTH TPUMEHSTh 3HAHUs, IOJydaeMble NPH HU3YYCHUH XUMHH, IS
pelleHus 3a7ad, CBA3aHHBIX C OKPYXKaIONIEW MPUPOAHON Cpeaoil, MOBBIIICHUS YPOBHS
HKOJIOTHUECKON KYJIbTYPhI, 0OCO3HAHMSI TII00ATFHOTO XapaKTepa SKOJIOTHIECKIX MPoOIeM
U IyTEW UX PEIICHUS MOCPEICTBOM METOJIOB XUMHUU;

AKOJIOTUYECKOTO MBIIIJICHUS, YMEHHUSI PYKOBOJCTBOBATHCA UM B MO3HABATEIILHOM,
KOMMYHHKATUBHOM U COLIMAITbHON ITPAKTHUKE.

METAIIPEIMETHBIE PE3VYJIbTATbBI

MeranpeamMeTHbIE pE3yNbTaTbl OCBOEHUS O0pa30BaTEIbHON MPOTpaMMbl 10
XUMHUHU OTPAXKaIOT OBJIAJICHUE YHUBEPCATHHBIMH MTO3HABATCIBHBIMU ICUCTBUSIMU, B TOM
qucle:

1) Ga30BbIC TOTHYECKHE JCHCTBUSA !

BBISIBIISITh IPUYHHBI M CIICJCTBHUS IPOCTHIX XUMHUYCCKUX SBIICHHM;

OCYIIIECTBJIATh CpaBHEHHUE, KIACCU(DHUKAITAIO XUMUICCKAX BEIICCTB 0 3aJaHHBIM
OCHOBAHMSM M KPUTEPHUSM ISl YKa3aHHBIX JJOTHUSCKUAX OTIEpaITuii;

CTPOUTH JIOTUYECKOE CYKICHHUE TIOCIIe MPEBAPUTEIHLHOTO aHAIN3a, BKIIIOYAOIIIee
YCTaHOBJICHUE TPUUYNHHO-CIICJICTBEHHBIX CBSI3eH

CO371aBaTh, MPUMEHAITh M TTPEOOPA30BBIBATh 3HAKH M CUMBOJIBI, MOJICIIA U CXEMBI
JUTSL pelieHrsl y4eOHBIX U MO3HABATEIBHBIX 3a/1a4 C IOMOIIBIO Me1arora;

IPOTHO3UPOBATh BO3MOXXHOE Pa3BUTHE XHMHUYECKMX TMPOIECCOB MU  HUX
MOCJIC/ICTBUS;

2) 0a30BbIC UCCIICOBATEILCKHE ICHCTBU:

C TIOMOIIIBIO TI€JIarora MPOBOAUTh XUMUUYECKUHN OIBIT, HECIOXKHBIA IKCIIEPUMEHT,
JUTSl YCTAaHOBJICHHUSI OCOOCHHOCTEN 00bEKTa U3YUCHHS, TPUIMHHO-CIICICTBEHHBIX CBSI3EH
Y 3aBUCUMOCTEN 00BEKTOB MEXK 1Y COOOI;

C TMOMOIUIBI0 TMeaarora WiIH CaMOCTOSITENbHO (opMynupoBaTh 000OIEHUS H
BBIBOJIBI 110 PE3YJIbTaTaM MPOBEACHHOTO HAOIOICHNS, OTIbITA,

3) pabora ¢ uHbOpMaIIHECH:

BBISIBIIATH JAeUIUThl MHGOPMAITUHU, TaHHBIX, HEOOXOAUMBIX ISl PEIICHUS
MMOCTaBJICHHOM 3a7a4H;

peoOpa3oBhIBATH MH(OPMAIIMIO U3 OJTHOTO BHJIA B IPYroi (TaOIHIly B TEKCT U
mp.);

UCKATh WM OTOMpPATh WH(DOPMAIIMIO WIIM JaHHBIE W3 MCTOYHUKOB C YUCTOM
MPEIIOKECHHON yueOHOM 3a/1au M 3aJJaHHBIX KPUTEPHUEB.

OBnaneHne yHUBEpCaATbHBIMU YY€OHBIMU KOMMYHUKATHBHBIMU JACHCTBUSMH:

OpPraHM30BBIBaTh yueOHOE B3aMMOJCHCTBUE B TpyIiie (OnpeaessaTh oOIue e,
pacnpenensTh poJid, JOrOBapUBATHCS APYT C APYTrOM H T. 1.).

C TIOMOIIBIO TMEAArora Wik CaMOCTOSITEIbHO COCTABJIATh YCTHBIE U MUCHMEHHBIC
TEKCThl C HCHOJIb30BAHUEM WJUIIOCTPATHBHBIX MATEPHUAJIOB JJIsl BBICTYIUIEHUS TEPEN
ayIUTOPUEH;
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OpPraHM30BbIBATH YYE€OHOE COTPYAHUYECTBO M COBMECTHYIO J€ATEIbHOCTb C
YUUTEJIEM U CBEPCTHHUKaMH; paboTaTh MHAMBUIYAJIbHO M B TPYIIIE. HAXOJUTh 0OIee
pelieHre M paspeuiatb KOH(JIMKTBI Ha OCHOBE COIVIACOBAHUS IMO3ULUN U y4yeTa
MHTEPECOB; POPMYITUPOBATH, APTYMEHTUPOBATH U OTCTAaMBATh CBOE MHEHHUE,

OLICHMBATh KaYeCTBO CBOETO BKJaJa B OOLIMI MPOAYKT, IPUHUMATh U pa3JeisaTh
OTBETCTBEHHOCTb U IIPOSIBIISITE TOTOBHOCTH K ITPEJOCTABICHUIO OTYETA IIEPE IPYIIION.

OBnazeHre YHUBEPCATbHBIMU Yy4€OHBIMU PETYISITUBHBIMU 1IEUCTBUSMU

oOHapyxuBaTh U (GOPMYIUPOBaTh y4eOHYI0 MpoOJeMy, OMNpPEeiiaTh Leib
y4eOHOM TESATSIBHOCTH;

BIQJCTh OCHOBAMHM CaMOKOHTPOJIA, CaMOOLEHKH, IIPUHATHS PEIICHUA WU
OCYILIECTBICHUS OCO3HAHHOTO BBIOOpA B YU€OHOM U MMO3HABATEIHHOM e TEIbHOCTH;

COOTHOCHUTb CBOU JIEUCTBHS C IUIAHUPYEMBIMHU PE3yJIbTaTaAMH, OCYIIECTBIATH
KOHTPOJIb CBOEW JAEATEIBHOCTH B IPOLECCE IOCTHXKEHUS PE3YNbTaTa, OINPENEIATh
CIocoOBbI IEUCTBUM B paMKax MPeISI0KEHHBIX YCIOBUH U TpeOOBaHUN, KOPPEKTUPOBATH
CBOU JICUCTBUSA B COOTBETCTBUU C U3MEHSIOIENCS CUTYaLUEH;

J1aBaTh a/ICKBATHYIO OLICHKY CUTYallMH U IIpeJiaraTh IJIaH €€ U3MEHEHHS,

MpEeABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh NHpPH PEIICHHH Y4eOHOMN
3a/1a4u;

MMOHUMATh MPHUYUHBI, 110 KOTOPBIM HE OBLI JOCTUTHYT TpeOyeMbId pe3ysiabTar
JESTEIbHOCTH, OIpPEAENATh IO3UTHUBHBIE W3MEHEHMsI U HalpaBieHUs, TpeOyromue
JanbHeie padboTsl;

OCO3HAHHO OTHOCHUTBCA K IPYrOMY YEJIOBEKY, €70 MHEHHIO.

I[TPEJAMETHBIE PE3VYJIbTATBI

B cocTtaBe npeaMeTHBIX pe3ysIbTaTOB MO OCBOEHHUIO 00SI3aTEILHOIO COAEPKaHu,
yCTaHOBIIEHHOTO JaHHOW denepanbHOil paboueil MporpaMMOM, BBIIEISIOT: HAYYHBIC
3HaHUS, YMEHHS U CIOCOOBbI JAeicTBUi, crnenuduueckue s ydeOHOro mnpeamera
«XuMusA», BUIBl JIEATEIBHOCTH MO MOJYYECHUIO HOBOTO 3HAHMWS, €r0 MHTEPIPETAIUH,
peoOpa30BaHUIO U IPUMEHEHUIO B PA3IMYHBIX YICOHBIX U HOBBIX CUTYAIIUSX:

NPEACTABICHUE O 3aKOHOMEPHOCTSIX W I103HABAEMOCTH SIBIICHHIl TPUPOJBIL,
MOHMMaHue OOBEKTUBHOM 3HAYMMOCTH OCHOB XUMHUYECKOM Hayku Kak oO0JIacTH
COBPEMEHHOI0 €CTECTBO3HAHHUSA, KOMIIOHEHTa OOHIed KyJIbTYphl W TNPAKTHYECKOU
JESATETLHOCTH YEJIOBEKA B YCIOBUAX COBPEMEHHOI'O OOIIECTBA; MOHUMAHUE MECTa XUMUHU
Cpelr IpYyruX €CTECTBEHHBIX HAYK;

BJIaJICHUE OCHOBaMU MOHSATHITHOTO aIllapaTta i CHMBOJIMYECKOTO SI3bIKA XUMHH JJISI
cocTaBcHHUS (POPMY HEOPTaHUYCCKUX BEIICCTB, YPABHEHHH XMMHUYECKUX peakuui (¢
OMOpOM Ha aJrOpuTM Yy4eOHBIX JCHCTBWIA); BIaJCHHE OCHOBAMH XHMHYECKOI
nomenkaatypbl (IUPAC u TpuBHanbHON) W yMEHHE HCIOIB30BaTh €€ IS PEIICHHUS
y4eOHO-TI03HABATENbHBIX 33/1a4 C MOMOIIBIO YUHUTENSI; YMEHHE UCIOJIH30BaTh MOJCIIN
TSl OOBSICHEHUSI CTPOCHHSI aTOMOB M MOJIEKYJT TIO aJITOPUTMY C OTIOPOH Ha OTpeIeTICHUS;

MIPEJCTABICHUE O CUCTEME XUMUYECKUX 3HAHUM U YMEHHE C TIOMOIIBIO YUUTENS
MPUMEHSTh CUCTEMY XUMHWYECKHX 3HAHUW JJIsI YCTAHOBJICHUS B3aMMOCBS3EH MEXIY
W3YUYEHHBIM MaTepuajioM W MpPU TOJYYEHUM HOBBIX 3HAHWM, a TAaKXKE B IPOIECCE
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BBIMIOTHCHHSI Y4eOHBIX 3alaHuii W Tpu  paboTe C MUCTOYHHKAMH XUMHYECKON
UHPOpPMAITUH, KOTOpasi BKIFOYACT:

BOKHECHUIINE XUMUYCCKUE TMOHSITHS. XUMHUYECKHI JJIEMEHT, aToM, MOJIEKYJa,
BEIICCTBO, IPOCTOEC M CIIOXKHOE BEHISCTBO, OIHOPOJHAS W HEOJHOPOIHAS CMEChH,
OTHOCHUTEIIbHBIC aTOMHAas W MOJICKYJISIpHAas MacChl, KOJMYECTBO BEIIECTBA, MOJIb,
MOJISIpPHAsT Macca, MOJISIPHBIM 00BEeM, OKCHJ, KHCIIOTa, OCHOBaHHE, COJIb (CpemHss),
XAMHYECKAsi PEaKIMsl, pPEaKIHH COCTUHEHUS, PEaKIUH PA3I0KCHHUS, PEaKIHH
3aMeIIeHUs, PeaKui 00MEHa, TEIUIOBOM 3(P(HEKT peakinu, SK30- U SHIOTSPMHUUCCKHE
pEaKIuu, pacTBOpP, MAccoBasi OIS XUMHUYECKOTO 3JEMEHTa B COCIUHEHHH, MacCOBas
JI0JIsl ¥ TIPOIICHTHAsI KOHIICHTPAIIHS BEIIECTBA B PaCTBOPE, AIPO aTOMa, dIEKTPUUCCKHMA
CJIOH aToMa, aTOMHas OpOHWTallb, PAaJNyC aTOMa, BAJCHTHOCTb, CTCICHb OKHCIICHUS,
XHMHYECKAsl CBS3b, 3JICKTPOOTPHUIATEIIBHOCTD, MOJSIPHAS W HENOJISApHAs KOBAJICHTHAs
CBSI3b, MOHHAS CBS3b, METAJUIMYECKas CBs3b, KPHUCTAUTMYECCKas perierka (aToMHas,
WOHHAs, METaJUTMUeCKas, MOJICKYJISpHas), WOH, KAaTHOH, aHHOH, JJICKTPOJIUT W HE
DJICKTPOJIAT,  AJCKTPOJMTHYSCKAs  JUCCOIMAINMS, pEaKIMd HOHHOTO  OOMEHa,
OKHCJIUTEIbHO-BOCCTAHOBHUTEIbHBIC  PEAKIIMH, OKHCIUTEIb M  BOCCTAaHOBHUTEIIb,
OKHCJICHHE W BOCCTaHOBIICHHE, JJICKTPOJIN3, XMMHUYECKOE PaBHOBECHE, OOpaTHMbIE U
HeoOpaTUMbIE PEaKIMH, CKOPOCTh XUMHUYCCKOW pEaKIh, KaTalau3aTop, MPEIeTbHO
nonyctumas konrentpanus ([11K), koppo3us MeTasioB, CIIaBbl;

OCHOBOTIOJIATAIOIINE 3aKOHBI XUMUH. 3aKOH COXpaHEHHUs Macchl, [lepuonnueckuii
3akoH JI. . Menneneena, 3aKOH TIOCTOSTHCTBA COCTaBa, 3aKOH ABOTapo;

TCOPUU XHMHHU. aTOMHO-MOJICKYJSIPHASI TEOPHS, TEOPHS SJICKTPOIMTHUCCKON
JTUCCOLIMAIINH, & TaKXe IMPEJCTABICHUS O HAyYHBIX METOJaxX IMO3HAHUS, B TOM YHCIIE
OKCIIEPUMEHTAIBHBIX U TEOPETHUECKUX METOJaX HCCIICOBAHUS BEIIECTB U M3yUCHUS
XUMUYECKUX PEAKIIUH;

NPEJICTABICHUE O MEPUOIUICCKON 3aBUCIMOCTH CBOMCTB XHMHYECKHX JIEMEHTOB
(pamuyc aToma, 3JCKTPOOTPUIATEIILHOCTB), TMPOCTBIX M CIOXKHBIX BEHICCTB OT
MOJIOKCHUS 3JieMeHTOB B Ileproawueckoil cucreMe (B MajbIX NMEpHOAAX M TIIABHBIX
HOATPYIax) U JIEKTPOHHOTO CTPOCHHS aTOMa; YMEHHE OOBACHATH CBSA3b MOJIOKEHUS
aneMeHTa B [lepHoaMYecKOl CHCTEME C YHCIOBBIMH XapaKTEPUCTHKAMH CTPOCHHS
aTOMOB XHMHYECKUX 3JIEMEHTOB (COCTaB W 3apsja sjapa, o0Ilee YHCiIO DJICKTPOHOB),
pacripeielicHHeM JJICKTPOHOB IO JHEPIeTHYSCKUM YpPOBHSAM aTOMOB IIEPBBIX Tpex
MIEPHOIOB, KaJlMsA W KaJbLHUS; KJIacCU(UIMPOBATH XMMHUCCKHE DJIEMEHTBI ¢ OMOpPOi Ha
onpeeneHus: Pu3nIecKoro CMbICIa MU(PPOBBIX TAHHBIX MEPUOTNIECCKOM TaOJIUIIBI;

YMEHHE KJTaCCH(PHUIIMPOBATH XUMUYICCKUE AIEMEHThI, HEOPTaHUICCKHUE BEIISCTBA U
XAMHUYCCKHE PEAKIMH C OIMOPOM Ha CXEMBI; OIpPENesATh BaJCHTHOCTh M CTCICHb
OKHCJICHUS XHMHUYECKHUX 3JIEMEHTOB, BHJl XHMHYCCKON CBSI3M W THIT KPUCTAIUTHUCCKOM
CTPYKTYPBI B COCTUHEHUSX, 3apsI/T HOHA, XapaKTep CPEIIbl B BOAHBIX PACTBOpPAX BEIIECTB
(KHCITOT, OCHOBAHMIA), OKUCIIUTENb U BOCCTAHOBUTEb 10 aJITOPUTMY YUEOHBIX JICHCTBHIA;

yYMEHHE XapaKTepHU30BaTh C OIOPOM HAa CXeMy (U3HYCCKHE U XHMHYCCKHUEC
CBOMCTBA MPOCTHIX BEIEeCTB (KUCIOPO, 030H, BOAOPOI, rpaduT, aiMas, KpeMHHUH, a30T,
docdop, cepa, x0p, HATPUH, KA, MarHUM, KaJIbLIUK, A TFOMUHUH, ’KEJI€30) U CIOKHBIX
BEIIECTB, B TOM 4YHCIIE HMX BOJHBIX pacTBOpoB (BOJa, aMMHaK, XJOPOBOIOPOI,
CEPOBOIOPO, OKCHABI M TUApOoKcuAbl MeTauioB | - 1A rpynn, amromunus, meau (I1),
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nuHka, skeaesa (11 u 1), okeuasr yrinepona (Il u 1V), xpemuus (1V), azota u docdopa
(I u V), cepot (IV u VI), cepuucras, cepHasi, a3otucras, a3oTHas, (ochopHasi,
yrojbHasl, KPEMHHUEBAsl KUCJIOTA U UX COJIM); OMHUCHIBATH C OTIOPOI HA TUIAH M KITIOYEBBIC
CIIOBA; YMEHHE MPOTHO3UPOBATh U XapaKTePU30BaTh CBOMCTBA BEIICCTB B 3aBUCHMOCTHU
OT UX COCTaBa W CTPOCHHUS MOCJE MPEIBAPUTEIBHOIO aHalM3a MOJ PYKOBOJCTBOM
mejarora, NPUMCEHEHHE BEIIECTB B 3aBHCHMOCTH OT HX CBOMCTB, BO3MOKHOCTB
POTEKaHMsI XUMUYECKHUX MPEBPAIICHUN B PAa3IMYHBIX YCIOBHUSX, BIMSHUC BEIIECTB M
XAMHYECKUX MPOIECCOB HA OPraHU3M YEIIOBEKA M OKPYKAIOIIYIO IIPUPOTHYIO CPELY;

YMEHHE COCTaBIsATh MO O00pa3ily, CXeme, alropuTMy Yy4ueOHBIX AeHCTBUI
MOJICKYJISIPHBIC U HOHHBIC YPaBHCHHS PEeaKIHi (B TOM YHCiIe PeaKiiii HOHHOTO 0OMeHa
U OKHCIIUTEIIbHO-BOCCTAHOBUTEIILHBIX PEAKIMH), WUIFOCTPUPYIOIIUX XHUMHUYCCKUE
CBOWMCTBA HW3YUYCHHBIX KJIACCOB/ TPYNI  HEOPraHWYECKHUX BEHICCTB, a  TaKKe
MOITBEPIKTAIONINX TCHETUYECKYIO B3aMMOCBSI3b MEIKIY HUMH;

YMEHHE BBIYMCIATH OTHOCHTEIBHYIO MOJCKYISPHYI0O W MOJSPHYIO MacChl
BEILIECTB, MACCOBYIO IO XMMHYECKOTO 3JIEMEHTa B COCAMHEHUH, MACCOBYIO JOJFO
BEILECTBAa B PAcTBOPE, KOJMYESCTBO BEIIECTBA M €ro Maccy, 00bEM ra3oB ¢ OMOpOi Ha
obrre HopMyJIbl; YMEHHE IPOBOIUTH PACUETHI IT0 YPABHEHUSIM XUMUYCCKHX PEAKIIU U
HAXOJMTh KOJIMYECTBO BEIIECTBA, 00BEM U MACCy PEarcHTOB WM MPOJYKTOB PEAKIIUH C
onopoi Ha oOpa3zel], aropUTM y4eOHbIX IEHCTBUH;

BJIaJICHUE OCHOBHBIMH METOJIaMH HAy4HOTO MMO3HaHUs (HAOJI0ICHNE, U3MEPEHHE,
HKCIEPUMEHT, MOJICIMPOBAHNE) MPH HM3YyYCHHHM BEIIECCTB M XUMHUYCCKHX SIBICHUH C
OMOpO Ha aITOPUTM YYEOHBIX JCHCTBUH; yMeHHE CHOPMYIUPOBATH MPOOJIEMYy |
HPEIIOKUTH IYTH €€ PEHICHHUS C TIOMOIIBIO TIe1arora; 3HaHue 0CHOB O€30IaCHO PabOThI
C XMMHYECKUMH BEILIECTBAMH, XUMHUECKOM TIOCY101 1 JTa0OPaTOPHBIM 000PYI0BaHHEM;

HAJIMYKME MPAKTUYECKUX HABBIKOB IJIAHMPOBAHMS M OCYIIECTBICHHUS CIICIYIONINX
XAMHYECKUX DKCIEPUMEHTOB TOJ PYKOBOJCTBOM YYHTENsS C OOCYXJICHHEM IUIaHa
PabOThI MU COCTaBJICHHUEM TaOJIUIIBI:

U3yYEHHUE U ONUcaHne PU3NIECKUX CBOMCTB BEIIECTB;

O3HaKOMJIEHHE ¢ (DU3NIECKUMH H XMMHYCCKUMH SIBIICHUSMU;

OTIBITHI, WILTFOCTPUPYIOIINE MPU3HAKHU MPOTEKAHUS XMMUYSCKUX PEaKIUi;

U3y4YCHUE CIIOCOOOB pa3/ie/icHHs CMECeil; oTyueHIe

KHCJIOPO/Ia U M3YUYCHHUE €r0 CBOWCTB; MOTYUCHHE

BOJIOPOJIa ¥ U3YYCHHE €TO CBOMCTB; MOJTyYCHUE

YIJIEKHUCIIOTO Ta3a U U3YYEeHHE €ro CBOMCTB; MOJIyUCHHUE

aMMHUaKa U U3y4CHUE €ro CBOWCTB,;

MIPUTOTOBIICHUE PACTBOPOB C ONPEACICHHOM MAacCOBOM JOJEW PaCTBOPECHHOIO
BCIIICCTBA,

HCCICIOBAHUE M OIMHCAHHUEC CBOWCTB HEOPTaHUYECKHUX BEIIECTB Pa3IHYHBIX
KJIACCOB;

MPUMEHEHHE WHAMKATOPOB (JTakMyca, MeTWjopaHxa u (GeHondTanienHa) s
OTpeIeICHUS XapaKTepa Cpeibl B paCTBOPaX KUCJIOT M IIEI0YECH;

M3y4YCHHE B3aMMOJCHCTBUS KHCIOT C METaUlaMH, OKCHIaMH METaJlIOB,
PacTBOPUMBIMH M HEPACTBOPUMBIMU OCHOBAHHUSIMH, COJISIMH;

MOJyYCHHE HEPaCcTBOPUMBIX OCHOBAHHIA;
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BBITECHEHHUE OJTHOTO MeTaJljIa IPYTUM U3 PacTBOPA COJIHU;

uccieoBanre aMm(pOTEPHBIX CBOMCTB TUAPOKCUIOB ATIOMUHUS U ITUHKA,

pelieHue  AKCHEPUMEHTAIbHBIX 33a7ady 1o TeMe «OCHOBHBIE  KJIACChI
HEOPTraHUYECKUX COCTMHEHU I,

pelIeHHe  HKCHEPUMEHTANbHBIX 3aJad M0 TeMe  «DJIEKTPOIUTHYECKas
U CCOIHAIUSY,

pelIeHUE AKCIEPUMEHTANIBHBIX 3a/1a4 Mo Teme «BaxHeilne HeMeTaulbl U UX
COCUHECHUSI;

pelIeHHe SKCIEPUMEHTANbHBIX 3ajlad N0 TeMme «BaxHelilne MeTamibl U HX
COCIMHECHUSY,

XUMHUYECKUE IKCIIEPUMEHTHI, WIUTIOCTPUPYIOIINE TPU3HAKHU MPOTEKAHUS PEaAKIIHi
MOHHOTO OOM€EHaA;

KaueCTBEHHbIC PEaKIIMM Ha MPUCYTCTBYIONIME B BOJHBIX PACTBOPAX HOHBI:
xjopua-, Opomuna-, woaua-, cyibdar-, ¢ocdar-, kapOoOHAT-, CHUIUKAT-AaHUOHHBI,
THJIPOKCH/I-UOHBI, KATHOHBI aMMOHHS, MarHus, KaJblWs, allOMHHHS, keies3a (2+) u
xenesa (3+), menu (2+), UHKa,

YMEHHUE TMPEACTABIATh PE3yJNbTaThl JAKCIIepUMEHTa B (¢GoOpMe BBIBOJOB,
JI0Ka3aTeNbCTB, rpa)MKOB U TAOJIHII U BBISIBIIATH YMIIUPUUYECKUE 3aKOHOMEPHOCTH;

BJIaJICHUE MpaBUiiaMu 0€30MMaCHOr0 0OpalIEeHuUs C BEIIECTBAMM, UCII0JIb3yEMbIMH
B IMOBCEIHEBHOM KU3HHU, & TAKKE MPABIIAMH MOBEICHUS B IEIAX COEPEKEHUS 310POBbS
¥ OKPYXKAIOIICH MPHUPOTHONW Cpe/ibl; MOHMMaHUE Bpeaa (OMacHOCTH) BO3ACHCTBUS Ha
KUBBIC OpPraHU3Mbl OMNPENIENEHHBIX BEIIECTB, a TaKXe CIOCOOOB YMEHBIICHHUS W
PEeIOTBPAIICHUS] UX BPEAHOTO BO3JICHCTBUS; MOHUMAHHE 3HAYCHHS >KUPOB, OEIKOB,
YIJIE€BOJIOB /ISl OpTaHU3Ma YEJI0BEKA;

BJIAJICHUE OCHOBAMHU XHUMHUYECKOW TPaMOTHOCTH, BKJIIOYAIOIIEH YyMEHHUE
MPaBWJIBHO HCIIOJIb30BaTh M3ydEHHBbIC BEIIeCTBA M Marepuayibl (B TOM YHCIIE,
MUHEpAIbHBIC YAOOpEHUs, METAUIbI M CIUIaBBI, MPOAYKTHI MEepepabOTKU MPUPOIHBIX
HUCTOYHHUKOB YIJIEBOAOPOJOB (YyIJis, MPUPOMHOTO ra3a, He(TH) B OBITY, CEIICKOM
XO35MCTBE, Ha MPOU3BOJCTBE, YMEHHE TMPUBOJUTH MPUMEPHl MPABUIBHOTO
UCIOJIb30BAHUS N3YUCHHBIX BEIIECTB U MATEPUATIOB;

YMEHHE YCTAHABIUBATH CBSI3U MEXIY peajbHO HAOJIOAAEMBIMU XUMUYECKUMU
SBJICHUSMH U TPOIECCAMU, MPOUCXOMSIIMMU B MaKpO- U MHKPOMHUPE, OOBICHATH
IPUYUHBl MHOTOOOpasusi BEIIECTB, YMEHHE HMHTETPUPOBATh XUMUYECKHUE 3HAHUS CO
3HAHUSIMU IPYTUX YYEOHBIX MPEIMETOB C IIOMOIIIBIO I1€/1arora;

npencraBieHne o cdepax MpoPecCHOHATBHOM NESITENIbHOCTH, CBSI3aHHBIX C
XUMHUEH U COBPEMEHHBIMHU TEXHOJIOTHUSMH, OCHOBAHHBIMHU Ha JOCTHKCHUSIX XUMHYCCKON
HayKH; HaJU4YUe OMbITa PabOThl C PA3IMYHBIMU UCTOUYHUKAMH UHGOPMAIIUU 110 XUMHUU
(HaygHO-TIONYJIApHAsT JIMTEPATypa, CIOBapH, CHPABOYHUKH, HHTEPHET-PECYPCHI) C
OTIOPOM Ha AJITOPUTM: YMEHHUE OOBEKTUBHO OIEHHWBATh MH(OPMAIIUIO O BENMIECTBAX, UX
MpEeBpaIICHUSIX U TPAKTUUECKOM MPUMEHEHUH.

TpeGoBanus K TpPEAMETHBIM pe3yJdbTaTaM OCBOCHHUS Yy4eOHOTO TMpeaMera
«XuMus», pacupeiesiCHHbIE TI0 To/1aM 00yUeHHS
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PesynpraTtel mo roaam (oOpMyIUpYIOTCS MO MNPUHLUNY J00aBJIEHHS HOBBIX
pe3yabTaTOB OT roja K roay, YK€ Ha3BaHHBIE B MPEIBIAYIIMX TOJaX MO3WLHH, Kak
MPaBUJIO, TOCJIOBHO HE MOBTOPSIOTCS, HO YUMTHIBAIOTCS (pe3ysbTaThl OYEPEIHOTO rojia
M0 YMOJTYAHHIO BKITFOYAIOT PE3YJIbTAThI MPEABIAYIINX JIET).

8 KJIIACC

pacKpbIBaTh CMBICII OCHOBHBIX XHUMHUYECKUX TIOHSATHUI. aTOM, MOJIEKYJa,
XHMHYCCKHIA 3JIEMEHT, TPOCTOE BEIECTBO, CIOXKHOE BEIIECTBO, CMECh (OJHOPOIHAS H
HCOJHOPOJHAS), BAJCHTHOCTb, OTHOCHUTCJIbHAS AaTOMHAas W MOJIEKYJIspHas Macca,
KOJIMYECTBO BEUIECTBA, MOJIb, MOJIIPHAS Macca, MaccoBas 10Js1 XUMHUYECKOTO 3JIEMEHTA
B COCIAMHEHUHM, MOJISIpHBIH  O00BEM, OKCHUJI, KHUCJIOTa, OCHOBaHUE,  COJb,
ANEKTPOOTPUILIATEIBHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKasl peakius, KiIacCu(puKaius
peaKkuuii: peakliMi COCAUHEHUS, PEAKI[UU PA3JIOKEHHUS], PEAKIINU 3aMEILCHHUS, PEAKIINU
oOMeHa, 9K30- ¥ IHJAOTEPMUYECKUE PEAKIINH; *TETUIOBOM 2P (HEKT peakiuu™; iapo aToma,
AJIEKTPOHHBIA CJIOW aTroMa, aTOMHas OpOuTalb, paJAMyC aToMa, XUMHUYECKas CBS3b,
MOJISIpHAsE W HEMOJsipHAs KOBAJICHTHAs CBA3b, MOHHAs CBS3b, MOH, KaTHOH, AHWOH,
pacTBOp, MaccoBas J10Jis BemiecTBa (IPOIeHTHAs KOHIICHTPAIIHS) B paCTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHYECKHX IMOHATHH (cM. m. 1) u
MPUMEHSITh 3TU HOHSTHUS MIPU OITMCAHUM BEIIECTB U UX MPEBPaIICHUH;

UCIOJIb30BaTh XMUMHUYECKYI0O CHMBOJIMKY [IJIi COCTaBJeHUs (OPMYJ BEIECTB,
MOJIEKYJISIPHBIX YPAaBHEHUN XUMUYECKUX PEaKIINi, 3JIEKTPOHHOTO OalaHca;

ONPEACIISITh BAJICHTHOCTh ATOMOB JIEMEHTOB B OMHAPHBIX COCUHECHUSX; CTEIICHD
OKHUCJICHUSI DJIEMEHTOB B OMHAPHBIX COCIMHEHHSIX C OMOPOW Ha OMpEICNICHUs, B TOM
YuCJe CTPYKTYPUPOBAHHBIC; TMPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY Kiaccy
coeMHEeHUN 1Mo QopmysiaaM; BHJ XHMHUYECKON CBs3M (KOBAJICHTHAs M HWOHHAs) B
HEOPTraHUYECKUX COCTUHECHUSX;

UMETh NPEACTABICHHE O CUCTEME XUMHUYECKUX 3HAHUH, YMETh C IOMOIIBIO
YUUTENS] MPUMEHATh CUCTEMY XUMHMUYECKUX 3HAHWUM, JJIi YCTAHOBJICHUS B3aUMOCBSI3U
MEX]ly U3YUYCHHBIM MaT€pUAJIOM U TP MOJTYyUYCHUH HOBBIX 3HAHUM, a TAaKXKe IIPU padoTe
C HUCTOYHUKAMHU XuMHUUecKOM wuHpopmanuu. OpUEHTHUPOBATHCS B TOHATUAX U
OTNepUpPOBaThH UMHU Ha 0A30BOM YPOBHE, MPUMEHSThH IIPU BBHIMOJHEHUH YU€OHBIX 3aaHUN
Y PEILICHUU PACUYETHBIX 337a4 C OMOPOM Ha aNrOpUTM YYEOHBIX JAEHUCTBHI M3yUEHHBIE
3aKOHBI U TEOPUH: 3aKOH coXpaHeHus macchl, [lepuonnueckuii 3akoH .. MeHneneena,
3aKOH TIOCTOSIHCTBA COCTaBa, 3aKOH ABOrajapo; aTOMHO-MOJEKYJSIpHAs TEOpHsl.
CooTtHocuTh 0003HAUCHHMS, KOTOphle MMEIOTCA B Tabmwuie «[lepuonmueckas cucrema
xuMudeckux 23nemMeHToB [[. 1. MengeneeBa» C UYHCIOBBIMH XapaKTEPUCTUKAMU
CTPOCHHS aTOMOB XHMHUYECKHX 3JEMEHTOB (COCTaB W 3apsi sapa, oOIiee YHCio
SJIEKTPOHOB U pacpeie/ICHUE UX 10 3JICKTPOHHBIM CII0SM);

KJIacCU(PUITUPOBATh XUMHUYECKUE DJIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA;
XMMHYECKHE peakiuuu (10 YMCIy M COCTaBY YYAaCTBYIOUIMX B PEAKIMH BEIIECTB, IO
TEIIOBOMY 3P HEKTy, M0 M3MEHEHUIO CTCIIEHU OKUCIICHUS XHMHUYCCKHUX JIEMEHTOB) C
OITIOPOM HA CXEMBI,

XapakTepu3oBaTh (OMUCHIBATH) OOINHME XHMHUYECKHE CBOMCTBA  BEIICCTB
Pa3JIMYHBIX KJIACCOB, MOATBEPXkKIas ONMUCAHUE MPUMEPAMHU MOJIEKYJSAPHBIX ypaBHEHHUI
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COOTBETCTBYIOIINX XUMHUYECKUX PEAKLIUI C OITIOPON Ha CXEMBI;

IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX COCTaBa U CTPOCHHS;
BO3MOXHOCTH ITPOTEKAaHUsI XMMHUYECKUX NPEBPALICHUN B PA3IMYHBIX YCIOBHSX IOCIIE
MIPeIBAPUTENIBLHOTO 00CYXKIEHHUS C T1€1aroroM;

BBIYKCIIATH OTHOCHUTEIBHYIO MOJEKYJISIPHYIO M MOJSPHYIO MAacChl BEILECTB;
MacCOBYIO JOJI0 XMMHYECKOIO 3JIeMEHTa Mo (OopMyJie COEIUHEHUS; MAaCCOBYIO JOJIO
BEILIECTBA B PACTBOPE; MPOBOJHUTH PACUETHl MO YPABHEHUIO XUMHUYECKOH pEaKIUU C
OIIOPOM Ha aJITOPUTM;

NPUMEHSATH OCHOBHBIE OIEPALMU MBICIUTEIBHON JAESITEIBHOCTH — aHalu3 HU
CUHTE3, CpaBHEHHUE, O0000IIEHHe, CUCTeMaTHU3alus, Kilaccu(uKalus, BbIIBICHUE
IPUYHUHHO-CJIEICTBEHHBIX CBA3€M — U1l M3YyYEHHs] CBOMCTB BEIECTB U XUMHUYECKHUX
peakuuii; €CTeCTBEHHO-HayyHbl€ METOJbl IIO3HAHHA — HAOJIIOACHUE, H3MEpPEHUE,
MOJICITUPOBAHNE, YKCIIEPUMEHT (peabHBIN U MBICJICHHBIH ) IO PYKOBOJICTBOM IIE/Iarora;

CJIEI0BaTh MpaBHJIaM TMOJb30BAHUS XMUMHUYECKOM MOCYI0Ml M 1abopaTOpHBIM
o0OpyZJOBaHMEM, a TaKXKE IpaBuiaM OOpalleHUsl C BEIIECTBAMU B COOTBETCTBUH C
MHCTPYKUHUSMHU IO BBIMOJHEHUIO TA0OPATOPHBIX XUMUYECKHUX OIBITOB MO MOJTYYEHUIO U
COOMpaHUI0 Ta3000pa3HBIX BEIIECTB (BOAOpPOAA W KHUCIOPOAA), MPHUTOTOBICHHIO
PacTBOPOB C ONPEAECIEHHON MACCOBOM JOJIEN paCTBOPEHHOTO BEILIECTBA; INIAHUPOBATH U
MPOBOJUTh XUMHYECKHE HKCIIEPUMEHTHI 10 PACIO3HABAHUIO PACTBOPOB IIEJIOYEH U
KUCIIOT C TIOMOIIbE) HHIUKATOPOB (JakMyc, (eHondTallenH, METWIOpaHX H Jp.),
HOJTBEPKIAIOIIUX KAYECTBEHHbIM COCTaB HEOPIaHWYECKUX BEHIECTB (KAaueCTBEHHBIC
pEeaKIMK Ha MOHBI) O] PYKOBOJCTBOM I1€/1arora.

9 KJIACC

PacCKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHUX IOHITHH. XUMHUYECKUM 3JIEMEHT,
aToM, MOJIEKYyJla, HMOH, KaTHOH, aHHMOH, IIPOCTO€ BEIIECTBO, CIOKHOE BEUIECTBO,
BAJICHTHOCTb, AJIEKTPOOTPHUIATEIIBHOCTh, CTENECHb OKHUCICHHUS, XMUMUUYECKAs pPEaKIus,
XUMHUYECKas CBsI3b, TEIIOBOM 3(P(EKT peakiuu, MOJb, MOJSPHBIA 00BEM, pacTBOP;
BJIEKTPOJINTHI, HEANEKTPOJUTHI, 3JIECKTPOJIUTHYECKAS AUCCOLMALNS, PEAKIMM HWOHHOTO
oOMeHa, KaTaJu3aTop, XMMUYECKOE paBHOBECHE, OOpaTUMBbIE U HEOOpATUMbIE PEAKIUH,
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIbHBIE PEAKIINU, OKUCIIUTENb, BOCCTAHOBUTEIb, OKUCIICHUE
U BOCCTAHOBJICHHE, AJJIOTPONHS, aM(OTEPHOCTh, XUMHUYECKash CBsI3b (KOBaJIGHTHAas,
MOHHAs, METa/UTNYeCKas ), KpUCTAJUIMYEeCKas PeIIéTka, KOPpO3us META/UIOB, CILIaBbI;
CKOPOCTh XMMHYECKOW peakiuu, mpeaeibHo gomnyctuMas koumeHntpanus (I1JIK)
BEILIECTBA,;

WLTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMUMHUYECKHX MOHATHH (cM. m. 1) u
MIPUMEHSTD 3TU MTOHATHUS [IPU ONMCAHUU BELIECTB U UX IIPEBPALICHUN;

UCIIOJB30BaTh 3HAKM W CHUMBOJIBI ISl (PUKCAIMU PE3yJbTaTOB HAOJIOICHUM,
cocTtaBieHusi GOpMyJT BEIIECTB U YPaBHEHUM XMUMHUYECKHX PEaKIUM, 3aliCU JaHHBIX
ycioBuii 3a1a4. Mcnons3oBath 0003HaueHus, umeronuecs B [lepuoandeckoit cucreme u
Ta0JIU1Ie PACTBOPUMOCTH KUCJIOT, OCHOBAHUH U COJICH B BOJIE JIJISl BBITIOJIHCHUS 3aJaHUM.

ONPENEIATh BAJICHTHOCTh M CTENEHb OKHUCICHUS XUMHUUYECKHX JJIEMEHTOB B
COCMHEHUSIX PA3JIMYHOTO COCTaBa; NPUHAIJIEKHOCTh BELIECTB K ONPEACIEHHOMY
KJIACCY COEIMHEHUM C OTIOPOU Ha ONPEAEIIEHNUS], B TOM YHCIIE CTPYKTYPUPOBAHHBIE; BUBI
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XUMUYECKOW CBsi3M (KOBQJICHTHAs, WOHHAs, METAJUIMYECKas) B HEOPTaHMYECKUX
COCIMHEHMSX; 3apsiji MOHA [0 XMMHUYECKOW (opMmyre; xapakTep cpeibl B BOJHBIX
pacTBOpax KHCIOT U IIEJIOYeH, THUIN KPUCTAUIMYECKONM PEHmETKH KOHKPETHOTO
BellecTBa™;

packpeiBath  cMmbici  [lepuommueckoro 3akona J.MI. MengeneeBa wu
JIEMOHCTPUPOBATH €r0 MOHUMAHUE: ONMUCHIBATh U XapaKTEPU30BaTh TaOIMUHYIO0 (popMy
[lepponnueckoil CUCTEMBl XMMHUYECKHX OJJIEMEHTOB. pa3linyarh IMOHSATUS «TJIaBHAs
noarpynmna (A-rpynmna)» u «nobounas moarpynna (b-rpymma)», Maibie W OOJbIINE
NEPHUOJIbl; COOTHOCUTH 0003HAUYECHHS, KOTOPhIE UMEIOTCS B MEPUOJUYECKON Tabiuile, ¢
YHCJIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XMMHYCECKHX DJIEMEHTOB (COCTAaB W
3apsi1 sapa, o0IIee YHUCI0 AIIEKTPOHOB U PACIIPENICIICHNAE HX TI0 AJIEKTPOHHBIM CIIOSIM);
OOBSACHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMUYECKUX FIEMEHTOB U HX
COEIMHEHM B Mpeenax MajblX IEPUOIOB U TJIABHBIX MOATPYII C YYETOM CTPOCHHS UX
aTOMOB;

KJIACCU(PUIMPOBaTh XUMHYECKUE DBJEMEHTHl; HEOPraHUYECKUE BEILECTBA;
XUMUYEeCKHe peakiuu (M0 YUCIIy UM COCTaBYy yYacCTBYIOIIMX B PEAKIMU BEHIECTB, I1O
TerI0BoMY (G (HeKTy, 0 U3MEHECHHUIO CTEIICHEeH OKUCIICHHUSI XHMUYECKHUX AJIEMEHTOB) C
OIIOPOM HA CXEMBI,

XapaKTepru30BaTh (OMUCHIBATH) OOIIME U crenu(PUIECKUe XMMUYSCKHE CBOWCTBA
BEILECTB PAa3JUYHBIX KJIACCOB, MOATBEPKIasd OMHCAHUE NMPUMEPAMH MOJEKYISIPHBIX H
MOHHBIX YPaBHEHHUH COOTBETCTBYIOIIMX XUMHUECKUX PEAKIIUI C OITIOPOI HA CXEMBI;

COCTABJIATh YPABHEHUS JJICKTPOJIUTUYECKOW OUCCOLUMALMU KHUCIOT, IIEJI0YeH U
COJICH; TOJHBbIE U COKpallEHHbIE YPAaBHEHUS PEAKIUNA HMOHHOIO OOMEHA; ypaBHEHUS
peakimii, MOATBEPKIAOIINX CYIIECTBOBAHUE NEHETUUECKOM CBSI3U MEXKIy BEIECTBAMU
Pa3INYHBIX KJIACCOB,;

pacKpbIBaTh CYILIHOCTh OKHCITUTETHbHO-BOCCTAHOBUTEIBHBIX peakiui
HOCPEACTBOM COCTABJICHUS JJIEKTPOHHOTO OajiaHca ITUX PeaKInii;

MPOTHO3UPOBAaTh CBOMCTBAa BEIIECTB B 3aBUCUMOCTH OT HX CTPOEHUS;
BO3MOXHOCTH MPOTEKAHUS XHUMHUYECKUX MPEBPAIICHUN TOCie MNpeaBapUTEIbHOTO
00CYXIIEHHS C TIe1arorom,

BBIUHCIIATH OTHOCHUTEJIBHYIO MOJIEKYJSIDHYIO U MOJISIDHYIO MaccChbl BELIECTB;
MacCOBYIO JOJII0 XMMHUYECKOTO 3JIEMEHTa MO (OopMysie COECAUHEHHUS; MACCOBYIO JOJIIO
BEUIECTBA B PACTBOPE; MPOBOJUTH PACUETHI MO YPABHEHUIO XMMHUYECKON pEeaklHnH ¢
OIIOPOU Ha aJITOPUTM,;

CJIeIOBAaTh MpaBWJIAM MOJb30BAHUS XMUMHUYECKONM NOCYI0il M J1a00paTOpHBIM
o0opyloBaHHEM, a TakXKe MpaBujaM oOpallleHHs C BEUIECTBAMH B COOTBETCTBUHU C
MHCTPYKLHSMH T10 BBITIOJIHEHUIO JJAOOPATOPHBIX XUMHUYECKHUX OMBITOB MO MOJYUYEHHUIO U
coOMpaHHIO ra3000pa3HbIX BElIeCTB (AaMMHUaKa U YIIIEKHCIIOrO ra3a);

IIPOBOJUTH PEAKIMH, NOATBEP)KIAIIINE KAadeCTBEHHBIM COCTAB pPa3JWYHBIX
BEIIECTB. PACIO3HABATh OMNBITHBIM MNYTEM XJOpUI- OpoMuA-, HOAMI-, KapOOHaT-,
docdar-, cunukar-, cynbdar-, THAPOKCUI-UOHBI, KATHOHBI aMMOHUSI U MOHBI U3YUYEHHBIX
METaJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPIraHUYECKUX BEILIECTB;

OPUMEHSATH OCHOBHBIE OINEpalMyd MBICIUTEIbHON JEATEIbHOCTH — aHallu3 U
CUHTE3, CpaBHEHHE, 0000I1IeHNE, CUCTEMATU3AIUIO, BBISIBICHUE TIPUYUHHO-CIICACTBEHHBIX
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CBSI3€i — JIJIs M3yUYCHHUS CBOWCTB BEIICCTB U XUMHUYCCKUX PEaKIMil; €CTECTBEHHO-HAyYHbIE
METO/IbI TO3HAHUS — HAOJII0ICHHE, U3MEPEHUE, MOJICTUPOBAHIE, IKCIIEPUMEHT (peaIbHbIMH
u MBICIICHHBIH).
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TEMATHUYECKOE INTAHUPOBAHHUE

TemaTnueckoe IIAHUPOBAHKUE W KOJIMYECTBO YacOB, OTBOAMMBIX Ha OCBOCHHME KaKJOW TEMbl yUeOHOTO MpeaMeTa
«Xumus» DenepallbHON aJanTUPOBAHHOKW OCHOBHOM 00pa30BaTebHON MpPOrpaMMbl OCHOBHOIO OOIIEro 0Opa3oBaHUs
00y4aroImmXxcs ¢ 3aJeP>KKOM MCUXUYECKOTO Pa3BUTHSI, B IIEJIOM COBMAAAIOT C COOTBETCTBYIOLIUM paszzenoM DenepaibHON
paboueil mporpaMMmbl Y4eOHOTO MpeaMera «XUMHS» OCHOBHOM 00pa3oBaTeNbHOM MPOTpaMMbl OCHOBHOIO OOIIEro
oOpazoBanus. Ilpu stoMm Opranuzanus BIpaBe caMa BHOCUTh M3MEHEHHsI B CONIEpX AHUE U paclpeleseHue y4eOHOro
Mmarepuaia o rogaM oOydeHus, B MOCIEN0BATEIbHOCTh U3yUYEHUSI TEM M KOJIMYECTBO YaCOB HA OCBOEHHUE KaXKJIOM TEMBI,
OTpenieNieHue OpraHu3alMoHHbIX (popM o0yueHus U T... OOGOCHOBAaHHOCTH JIaHHBIX U3MEHEHUH OIpeesieTCs] BBIOpaHHBIM
oOpazoBarenbHO opranuzanuedi YMK, wuHAMBUAYyaJbHBIMU TNCUXO(QU3UYECKUMU OCOOCHHOCTAMU KOHKPETHBIX
oOyyarouuxcsi ¢ 3I1P, cTeneHpl0 OCBOGHHOCTH UMH Y4€OHBIX TEM, PEKOMEHALUsIMU M0 OTOOpY M ajanTalud y4eOHOro
Marepuaa o XuMHUH, IIPEACTaBICHHBIMU B [I0SCHUTEIBHOM 3aIUCKE.

8 KJIACC
(2 4 B Hexemto, Bcero 68 4, u3 HUX 3 4 — pe3epBHOE BpeMsi)
MpumepHble Tembl, OCHOBHOE coaepaHue OCHOBHble BUAbI AeATENbHOCTU
pacKpbliBalowme AaHHbIN pasgen obyuarowmxca

nporpammbl,
M KO/IMYECTBO 4Yacos,
OTBOAMMOE Ha UX U3yYeHue

Paznen 1.ITepBonauyanbubie Xxumudeckue mousitus (20 1)
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Tema 1. XuMHsi — BaXKHasA
06J1aCTh €CTeCTBO3HAHUA U
NMPaKTU4YeCKON JeATeJbHOCTH
YeJsioBeKa

(54)

[IpeaMeT xuMUu.* Posib XUMHUU B ’KU3HU YesioBeKa. XUMHUS B
cucTeMe HayK. MeTo/ibl IO3HAHUSA B XUMHUU.*

Tesa n BemecTBa. PrU3nveckre CBOKWCTBA BellleCTB. ArperaTHoe
cocTosiHMe BellecTB. YucTble BemecTBa U cMecH. Crioco6bI
pasgesieHus cMeced. Pu3ndeckre U XUMUYECKHe SIBJIEHU.
[Ipyu3Haku M ycI0BHsI MPOTEKAaHUsI XMMHUUYECKHUX peaKLHi.
3HaKOMCTBO C IpaBUJIaMU 6€30MacHOCTH U IPUEMaMHU paboThI B
XUMHUYECKOHU J1abopaTOPHHU.

JleMOHCcTpanuu

1. JlabopaTopHOe 060py/i0BaHHUE.

2. PaznuuHble BUIbI XUMUYECKOU MOCYAbIL.

3. O6pasibl BELECTB.

4. Crioco6bl paszesieHust cMecelt (GUIbTpPOBaHMe, BbITapUBaHUE,
JUCTHLISALMSA, XpoMaTorpadus).

JlaGopaTopHble U NPpaKTUYeCKHEe PaGOoThl

JlabopamopHble onbimbl:

OnucaHve PpU3NYECKUX CBOWCTB BEILECTB.

PasgeneHue cMecH C IOMOIbI0O MarHUTa.

IIpakmuueckue pabomol:

Ne 1. JlJabopaTopHOe 060pyZ0BaHUE U NPUEMBI paGOThI C HUM.
[TpaBusia 6e30macHoi paboThl B XUMHUYECKOH J1ab0paTOPUH.
Ne 2. OumncTKa 3arpA3HEeHHOM NoBapeHHOM conu
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PaCKprBaTb CMBICJT U3y4YaeMbIX MOHSITUH C MIOMOLIBIO ITeJgarora.

PackpbIBaTh poJib XMMHUH B IPUPO/JIE U XKU3HU YeJIOBeKa, eé CBA3b C APYTUMHU
HayKaMH.

PasnnyaTh YuCThbIe BellecTBa U CMeCH; OJJHOPO/JHbIe U HEOHOPOJHbIE CMeCH;

Paznnyath pu3nyeckue U XMMHUYECKHE SBJEHHS C OIOPOH Ha onpe/iesleHus.

OnpeienATh NPU3HAKK XMMHUYECKHUX PeaKIUH U YCI0BUS UX TPOTEKAHUS.

Cre10BaTh NpaBUJIaM I10JIb30BAHUA XUMHUYECKOH NOCYA0H U 1a60paTOPHBIM
060py/I0BaHUEM, A TAKXKE NMPaBUJIAM 00pAILEHHS C XUMHUYECKMMU Belle-CTBAMH
B COOTBETCTBUH C MHCTPYKIUAMHU I10 BBIITOJTHEHUIO ITPAKTUYECKUX pa60T mon
KOHTpOJIEM Iejiarora.

[l/1aHMpOBaTh M NPOBOJUTH XUMUYECKHUH SKCIIEPUMEHT 110 U3Y4YEHUIO U
ONMCAaHUI0 GU3NYECKUX CBOWCTB BEILLECTB, CIIOCOOOB pa3Jie/ieHHst cMecer
BEIIECTB I10/] PYKOBOJACTBOM IeJarora ¢ o6Cy»kieHueM MJiaHa paboThl.

HWcnosb30BaTh NpHU BHINOJHEHUH Y4e6HbIX 3alaHUH U B ITpoliecce
UCCJIe10BaTE/ILCKON JIesITe/IbHOCTH HayYHO-TONYJISIPHYIO0 JIUTEPATYPY
XMMHUYECKOr0 COJiepKaHUs, ClIpaBOYHble MaTepUaJbl, pecypcbl UHTepHeTa oy,
PYKOBO/ICTBOM IleJiarora.

BricTpanBaTh pa3BEPHYThblE MUCbMEHHbIE U YCTHBIE OTBETHI C OIIOPOX Ha
MHGOPMaLUI0 U3 yYeGHHKA U CIPABOYHBIX MaTepHaJIOB, TPAMOTHO
MCII0JIb30BaTh U3Y4YEHHbIN MOHATUHHBIN anmnapaT Kypca XUMUN



Tema 2. BemecrBa
U XMMHYeCcKHe peaKun
(154)

AToOMBI 1 MoJIeKyJIbL. XUMUYeCKHe 31eMeHThl. 3HAaKU (CHMBOJIbI)
XUMUYEeCKUX 3J71eMeHTOB. [IpocThble U C/10KHbIe BellecTBa.
ATOMHO-MOJIEKYJIIpHOE YYeHHe.

Xumudeckast GopmyJia. BaseHTHOCTb aTOMOB XUMHUYECKUX
3JIEMEHTOB. *3aKOH IOCTOSIHCTBA COCTaBa BeIeCTB.*
OTHocHUTe/IbHAasA aTOMHas Macca. OTHOCUTe/IbHAasA MOJIEKYJIpHast
Macca. MaccoBasi [j0J11 XUMHUYECKOT0 3JIeMEHTA B COeIMHEHUU.
dusnyeckre U XMMUYECKUE SIBJIeHUS. XUMUYECKasl peaKIiusl.
[Ipu3HaKu U yCJI0BUS NPOTEKAHUS XUMUYECKUX PEAKIIUH.
XrvMUYecKye ypaBHeHUs.

Tunbl XMMUYECKUX peaKkL Ui (CoeAUHEHUS, Pa3/I0KEHHS],
3aMelleHus], 06MeHa).

3aKOH COXpaHeHHUs1 MacChl BELECTB.

*M. B. JIoMOHOCOB — y4EHBIR-3HI[UK/IONEAUCT.*

AemoHcTpauumu

dusnyeckye sBJIeHUs (pacTUpaHHe caXapa B CTYIIKe, KUIIEHUE U
KOH/JIeHCAlMsI BOABI U T. A.).

XuMHYecKUe siBJeHUsl (TOpEeHKe CBEeUH, pa3JioKeHHE caxapa,
B3aUMOJIEUCTBHUE CEPHOM KUCJIOTHI C XJIOPUIOM Oapus,
passioxkeHue rugpoxkcuza meau(ll), B3auMoaeicTBYE XKesiesa ¢
cepoi, B3auMo/ieicTBHe >keJjie3a ¢ pacTBopoM cosu Mefu(1l)).
OnBbIT, WIOCTPUPYIOIIMN 3aKOH COXpaHeHHsT MacChl.

Na6opaTopHble U NpaKkTUYeckue paboTbl

JlaGopaTopHbIE OMbITHI:

[IpuMepbl pU3NYECKUX sIBJIEHUH (MJ1aBJIeHHE BOCKA, TasiHUE
JbJa).

[IpuMepbl XUMHUUYECKHUX sIBJIEHUH (IpoKaIMBaHHe MeJHON
MPOBOJIOKY, B3aUMO/IEUCTBHE MeJia C KUCJIOTOH).

Mo/iesiv aTOMOB U MOJIEKYJT

MpaKkTnueckan pabota No3 MpusHaKM NPOTEKAHMUA XMMUYECKUX
peaKkumi

Bblunucnenus

— OTHOCHUTEJIbHON MOJIEKYJIIPHOU MacChl BELIECTB;

— MAacCCOBO¥ [0/ XUMHUYECKOr0 3jieMeHTa 110 popmyJie
CcoeJIUHEHUs.

[IpuMeHATb ecTeCTBEHHO-HAay4YHble MeTO/bl I03HAHUA (B TOM YHCIIe
HabJIr0leHye, MOJie/IMPOBaHKe, 3KCIIEPUMEHT) U OCHOBHBIE ONepaluu
MBIC/IUTE/IbHOH AeATeNIbHOCTH (CpaBHeHHe, KJacCuPUKaLusa) /1 U3y4eHUs
BeLIeCTB U XUMHYECKUX peaKLMi C ONOPOH Ha a/IfOPUTM HUJIU CXEMY.

PacKpbIBaTh CMbICJ U3y4aeMbIX TOHSTUH U 3aKOHOB U IPUMEHSTDH 3TH NOHSATHUS
IPH ONKMCAaHHUHU CBOMCTB BeLIECTB U UX IIPeBPaLleHHUH C OOPOH HA IJIaH U
KJII04YeBbIE CJIOBA.

PaznuyaTh QU3NUECKHE U XUMUYECKHUE SIBJIEHHS, 00'bSICHATh UX CYLIHOCTb C TOYKH
3peHUs aTOMHO-MOJIEKYJ/IIPHOTO yYeHHUs C ONIOPOH Ha OnpeJiesIeHUs U CXeMBI.

OnpeienATh NPU3HAKK XUMUYECKUX PeAKIHH, YCI0BUA UX NIPOTeKaHHUA.

OOGBSCHATD CYIIHOCTb GU3UYECKUX U XUMHUYECKHUX SIBJIEHUH C TOYKHU 3pEeHUs
ATOMHO-MOJIEKYJIAPHOTO YYEHUs! C UCI0JIb30BaHUEM BU3YaJIbHOH ONOPBI.

KnaccudunuposaTh XuMHYeCKHe peaKLUH (110 YUCIY U COCTaBy pearupymolux 1
00pa3yIIUXCS BEIECTB) C OMOPOM HA CXEMBL.

CocTaBysATh GOpPMYJIbl GUHAPHBIX BELECTB 110 BaJEHTHOCTH U ONIpeessTh
BaJIEHTHOCTb 110 pOpMyJiaM BeLeCTB C OOPOM HA aJrOPUTM y4ebHbIX
NelCTBUM.

PaccTaBisiTh K03QPULHEHTHI B ypaBHEHUAX XMMUYECKUX peaKlHi ¢ onopoi Ha
QJITOPUTM Y4YeOHBIX JeHCTBUIML.

CrnesioBaTh NpaBUIaM M0JIb30BAHUSI XUMUYECKOU MOCYZ0H U 1abopaTOPHBIM
060pyA0BaHKEM, A TAK)Ke ITPaBUJIaM 00paILEHHUs C BeIleCTBAMU B COOTBETCTBUU
C MHCTPYKLUSIMHU 10 BBIITOJIHEHHUIO JJAO0PATOPHBIX XUMHUYECKUX ONBITOB TOJ,
KOHTpOJIEM Ileiarora.

Hcnosib30BaTh NPU BBITOJHEHUH yYeOHBIX 3aZIAHUH U B Ipoliecce
HCCJIe[0BATE/ILCKON JeSTETbHOCTH
Hay4YHO-NONYJISIPHYIO JINTEPATYPy XUMUYECKOT0 COJiepKaHUsl, CIIPaBOYHbIe
MaTepHaJsbl, pecypcel IHTepHeTa 10/ pyKOBOACTBOM Ie/Iarora.

BricTpanBaTh pa3BEPHYThbIE MUCbMEHHbBIE U YCTHBIE OTBETHI C OIIOPOX Ha
MHGOPMaLMIO U3 yYeGHHKA U CIPABOYHBIX MaTepHaJIOB, TPAMOTHO
UCII0JIb30BATh U3y4YeHHbIH MOHATUHHBIN annapaT Kypca XUMHUU

Pasaen 2. BaxxHeliline npejcraBuTe /Il HeopraHuyeckux Bemecrs (30 )
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Tema 3. Bosayx. Kucnopoga,.
MoHaTMe 06 okcnpax

(54)

Bo3ayx — cmecnh ra3os. CocTaB Bo3zyxa.
Kucnopos — asieMeHT 1 npocToe Belile-
cTBO. 030H — *ayoTponHast MoAudUKanus Kuciopoga.®

Haxom,ue}me KuUcjopoZa B ripupoze, q)HSH‘leCKI/Ie U XUMHUYEeCKHe

CBOWCTBA (peaKLMu OKUC/IEeHHUs, TOpeHHe). YCI0BUA
BO3HHMKHOBEHHS U NpeKpalleHus ropenus. [lonsatue

06 OKCcHUax.

*Croco6 bl MoJIy4eHUsI KUCJI0po/ia B JIAOOPaTOPUU U
npombliieHHOCTU.* [IpuMeHeHue Kucaopoza. Kpyrosopot
KHCJIOPOJA B IPUPOJIE.

*TensioBoi 3¢ deKT XUMHUYECKOH peaKIiH, IOHATHE O
TEPMOXHMMHYECKOM YpaBHEHUH, 3K30*- U 3HZL0TEPMHUYECKUX
peakiusx.

*TonnBo (HeDTb, yrosib U MeTaH). 3arpsi3HeHHEe BO3/yXa,
CrocoGbl ero nNpejoTBpalleHus. YculeHue NapHUKOBOTO
3ddekTa, paspylieHre 030HOBOTO CJI0s.*

AemoHcTpaummu

BsaumogelictBue ¢ochopa, cepsl U xKesie3a ¢ KUCI0POL0M
(BO3MOKHO HCI0JIb30BaHUE BUAEOOMBITOB).
OnpejiesieHre COAEepXKaHUS KUCJI0POAA B BO3AYXeE.
OnbIThI, IeEMOHCTPUPYIOLIHYE YCI0BUS BOSHUKHOBEHUS U
[IpeKpalieHus rOpeHus.

Na6opaTopHbie U NpakTUYecKue paboTbl
JlaGopaTOpPHBIH OMBIT:

O3HakKoMJIeHHe C 06pa3LaMH OKCHUJ0B.
[IpakTHYeckas paboTa:

Ne 4. [TosyyeHUe KUCJI0POAA, U3yYeHUe ero CBOMCTB.

BbluncneHus
— MOJIEKYJIIPHOUM Macchl KMCJI0POAa U 030Ha Ha OCHOBaHUU
aTOMHOM MacChl XUMHY€ECKOTO0 3JIEMEHTA
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PackpbIBaTb CMBICJ] U3y4YaeMbIX TOHATUH U IPUMEHSTb 3TH MOHATUS IPU
ONMCAaHHUH CBOMCTB BellleCTB U UX NpeBpallleHUH C UCI0JIb30BaHUEM OMOPHBIX
CJIOB U KJIUILE.

XapakTepr30BaTh (ONHUCHIBATB)C ONOPOU HA NAAH, CXeMY, KDAMKYIO 3aNUCh
COCTaB BO3/lyxa, PU3NYECKHe U XU-MHUYeCKHe CBOWCTBA KHCJI0pO/a, CIOCOObI
€ero 1noJiy4eHus1, IpUMeHeHNe Y 3HaYeHHe B IPUPOJe U XKU3HH YesloBeKa.

CpasHusams peakyuu 20peHUs U MedIeHH020 OKUC/AEHUsl C IIpe/IBApUTEIbHbIM
o6cyx/leHreM TapaMeTpOB CpaBHEHUS.

Co6upaTh NpUGOPHI [1Jis1 MOJIYYEHUs] KUCA0pOoAa (BBITECHEHHEM BOJbI U
BO3/yxa).

PacrnosHaBaTh ONBITHBIM NMyTEM KHUCJIOPOJ, NOJ, KOHTPOJIEM Nlefjarora.

Hcnosib30BaTh XMMUYECKYI0 CUMBOJIMKY [IJ1s1 COCTaBJIeHUsI GOPMYJI BELECTB,
MOJIEKYJIIPHBIX YPaBHEHUH XUMHUUYECKHUX PEaKLUH € yJacTHeM KHCI0po/a.

OGBACHATD CYLIHOCTb 3KOJIOTHUYECKHUX MPO6JeM, CBA3AHHBIX C 3arpsiI3HEHHEM
BO3JyXa.

CrenoBaTh MpaBuIaM 6e30MacHOW paboThl B JIaGOPAaTOPHUH MPU MCIOJIb30BAHUU
XHMHYECKOH NoCy/ibl M 060pyj0BaHMsA 110/, KOHTPOJIEM I1€J]arora, a Takxe
HpaBUJIaM 06palleHHUs C FOPIOYHUMHU BEIEeCTBAMH B OBITY.

[l1aHMpOBaTh U OCYLIECTBAATh HA MPAKTHKE XMMHUYECKHEe 3KCIIEPUMEHTHI,
HNPOBOJUTD HAGJII0JEHHUS, ieJIaTh BbIBOAbI 110 pe3yIbTaTaM 3KCIIepUMEHTa Mo/,
PYKOBO/ICTBOM IleJjarora.

YyacTBOBaTh B COBMECTHOH paboTe B IpyIlIIe.

HWcnosnb3oBaTh NPH BLINOJHEHNUH Y4e6HBIX 3alaHUH U B ITporiecce
UCCJleJ0BaTeIbCKOMU JleiTeIbHOCTH HayYHO-MONMYIAPHYIO0 JTUTepaTypy
XMUMHUYECKOT0 CoZiepXKaHus, ClIpaBOYHble MaTepHaJbl, pecypcbl UHTepHeTa Moz,
PYKOBO/ICTBOM IleJiarora.

BricTpanBaTh pa3BéPHYThble NHCbMEHHbBIE U YCTHBIE OTBETHI C OITOPOH Ha
nHpopMalHIo U3 y4eOHMKA U CTPABOYHBIX MAaTEPHAJIOB C OTIOPOM Ha IJIaH,
IPaMOTHO MCIOJIb30BaTh U3y4YeHHbIH OHATUIHBIN anapaT Kypca XMMUHU



Tema 4. Bogopoa.
ToHATHE 0 KMCJIOTAX U COJIAX

(54)

Tema 5. KostnyecTBeHHBbIE
OTHOIIIEHUS B XUMHH

(44)

Bogopos — asieMeHT M npocTtoe BelecTBo. HaxoxeHue B
npupo/ie, PU3NYeCKre U XUMHUYeCKHe CBOMCTBa (Ha mpuMepe
B3aUMO/JIEHCTBHS C HEMEeTa/UIaMU U OKCHJIAMHU MeTaJlJIoB),
NpHUMeHeHHe, *croco6bl noyyeHus.*

[ToHATHE 0 KUCJIOTAX U COJIAX.

AemoHcTpauumn

[TosnyyeHue, coGUpaHue U paclio3HaBaHUE BOAOPO/A.
l'openue Bomopoaa.

BzaumogercTBre Bojopoaa ¢ okcugoM megu(ll).

Na6opaTopHble U NpaKkTUYecKkue pabotbl
Jla6opaTOpHBIH ONBIT:

B3aumoielicTBHE KUC/IOT C MeTalJIaMH.
[IpakTHYeckas paboTa:

Ne 5. [TonyyeHre BOJIOpO/ia, U3y4eHHE ero CBOMCTB.

BbluncneHus
— MOJIEKYJIAPHOU Macchl BellieCTBa Ha OCHOBAaHUU aTOMHOM
MacCChbl XUMHUYECKUX 3JIEMEHTOB

KosinuectBo BewectBa. Mosib. MoJisipHast Macca. 3aKoH
ABorazipo. MosisipHBIN 00'b€M ra30B. PacyéThl M0 XUMUYECKHUM
ypaBHEHHUSIM.

JeMoHCcTpauus
06pa3sibl BEUIECTB KOJMYECTBOM 1 MOJIb.

BbluncneHusa

— 00'béMa, KOJIMYECTBA BENIECTBA ra3a 1o ero U3BeCTHOMY
KOJIMYeCTBY BellecTBa UJIH 00 bEMY;

— 00'bEMOB ra3oB 10 YpaBHEHUIO PeaKIIUM Ha OCHOBE 3aKOHA
06'bEMHBIX OTHOLIEHUH ra3oB
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PackpbIBaTb CMBICJ U3y4aeMbIX TOHATHUH U IPUMEHATD 3TH NOHATHA NPU
ONMCAaHUM CBOWCTB BELIEeCTB U UX NpeBpallleHuH.

XapakTepu30BaTh (OMHUCBIBaTh) pU3HMUECKHEe U XUMUYEeCKHe CBOWCTBA BOJOPO/a,
CIoco0bl ero NoJiy4eHUsl, IpUMEeHEHHUE C ONIOPOM Ha IJIaH, KPAaTKYIO 3aIHCh,
cxeMmy.

Co6upaTh npubOp AJs MOJYYEHUS BOJOPO/A C UCII0Ib30BaHUEM BU3yaJIbHOU
OTOpbI

Hcnosib30BaTh XMMUYECKYI0 CUMBOJIMKY [IJ1S1 COCTaB/IeHUsA GOpPMYJI Bell|eCTB,
MOJIEKYJISIPHBIX YPaBHEHUH XMMUYECKUX PeaKIUH € yyacTHeM BOJOpo/a C
OIOPOH Ha aJIFOPUTM.

CieoBaTh NpaBuJIaM 6e30MacHOM PaboThI B IaGOPATOPUM MPHU UCIOJIb30BaHUU
XUMHUYECKOH NOCyAbl U 060pyj0BaHUSA O/ KOHTPOJIEM TeJjarora., a Takxe
HpaBu/IaM 0OpalleHHUs C TOPIOYMMH BelleCTBAMU B ObITY

[I1aHMpPOBATb U OCYILECTBJIATL HA MPAKTHUKE XUMUYECKHE 3KCIIEPUMEHTH,
NPOBOAUTD HabJII0JIeHHS, ieJIaTh BBIBOZbI 10 pe3yJIbTaTaM 3KCIePUMEHTaA MOJ,
PYKOBO/ICTBOM Ile/iarora c 00Cy»KJeH1eM IJIaHa paboThl, C UCI0/Ib30BAaHUEM
KJIMILE.

YyacTBOBaTh B COBMECTHOM paboTe B rpymile.

[I/1aHMpOBaTh M OCYILECTBJ/IATh Ha NPAKTHKe XUMHUYECKHe 3KCIIEPUMEHTEI,
POBOJAUTD HAGJIIOJEHNS, JieJlaTh BBIBOABI 110 pe3yJIbTaTaM 3KCIIepHUMeHTa.

YyacTBOBaTh B COBMECTHOH paboTe B rpyIne

PaCKprBaTb CMBICJT U3Yy4YaeMbIX MOHATUN U NPHUMEHATDb 3THU IIOHATHA, A TaAKXKe
HN3y4YeHHbI€ 3aKOHbI U TEOPHHU JId PellleHUA paC‘-IéTH]:IX 3a4a4 C IOMOUIbIO
nejarora.

BbIYUCIATE MOJISIPHYIO MacCy BellleCTB; KOJIMYECTBO BellleCTBa, 00'bEM rasa,
Maccy Bell[eCTBa C OMOPOM Ha o6paser, Ha GOpPMY.JIbL;

[IpoBOAUTL pacyéTel 10 ypaBHEHUAM XMMHUYeCKUX peaKIiui ¢ OIopoi Ha
00pasel, aJITOPUTM y4eOHBIX JeUCTBUN: KOJIMYECTBA, 06'bEMA, MacChl BELIECTBA
10 U3BECTHOMY KOJIMYECTBY, 06'bEMY, Macce peareHTOB HJIH POJYKTOB
peakIuy.

BricTpauBaTh pa3sBépHyTble NMCbMEHHBIE U YCTHbIE OTBETHI C OIOPOU HA UH-
¢dopManuo U3 yueGHUKA U CIPABOYHBIX MAaTEPUAJIOB, TPAMOTHO HCII0JIb30BaTh
W3y4eHHbIN NOHATUIHBIN annapaT Kypca XMMUM € IOMOILBIO NleJarora.



Tema 6. Boaa. PacTBopsbl.
IlonATHE 06 OCHOBAHUAX

(54)

Boja, ee coctas, cTpoeHue, MoJieKY/IbL. DU3nyecKkre CBONUCTBA

BO/Ibl. *AHA/IN3 U CUHTE3 — MEeTO/1bl U3y4YEHHUs COCTaBa BOJbL*

XUMHUYECKHEe CBOMCTBA BObI

(pas/iokeHuUe, peaKLUK C HATPUEM, OKCHU/OM KaJslbLiHsl, OKCHJIOM

cepbl V.

CocTaB ocHoBaHUH. [loHATHE 06 HHAUKATOPAX.

*Bozia KaK pacTBopuTesib.* PacTBophL *PacTBopHMOCTh
BelleCTB B Boje.*

*HacblleHHble M HeHacbIlleHHble pacTBOPHL * MaccoBas 101
BellleCTBa B pacTBOpe.

JIb TB B B IIpU U B XXM3HM 4YeJIOBeKa. TOBOPOT
*Po acTBOPO one KU3 eJsioBeka. Kpyrosopo

BOJbI B IpUpo/e.* 3arps3sHeHHe NPUPOJHBIX BoJ. OxpaHa
Y OYUCTKA NPUPOJHBIX BOJ,

AemoHcTpauumn

JJIeKTPOJIM3 BOJbI; CUHTE3 BOJbl; B3aUMO/IeICTBHE BOABI C
MeTtassiamMu (Na, Ca) (BO3MOXKHO HCII0JIb30BaHHE
BU/leOMaTepHaJIOB).

PacTBopeHuMe BeleCTB C pa3/IM4HON PaCTBOPUMOCTHIO.
HccnepoBaHue pacTBOPOB KUCJIOT U IieJIOUel C IOMOILbIO
VH/UKAaTOPOB.

Na6opaTopHble U NpaKkTUYecKue paboTbl

[IpakTHyeckas paboTa:

Ne 6. [IpuroToB/ieHHe PAaCTBOPOB C ONpeeIEHHON MacCOBOM
JloJlell pacTBOPEHHOIO BellleCTBa.

Bbluncnenusa
— C MCI0JIb30BaHUEM IOHATHUSA «MacCcoBas 0Jis1 BelleCTBa B
pacTtBope»
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PacKpbIBaTh CMbICJ U3y4aeMbIX MOHSTUH U IPUMEHSTb 3TH MOHSATHS NPU
ONMCAaHUM CBOWCTB BELECTB U UX NPEBpAILeHUH C IOMOLIbIO Nearora.

XapakTepu30BaTh GpU3UUECKHE U XUMUYECKHE CBOMCTBA BO/b, €€ POJIb KaK
pacTBOpuUTEIS B IPUPOHBIX MPOLEccax C ONOPOH Ha IJIaH U CXEMY.

CocCTaBJ/IATh YpaBHEHUS XMMHUYECKHX PeaKIMi ¢ y4acTHeM BOJBI C OIIOPOH Ha
CXeMy.

O6BACHATD CYIIHOCTb 3KOJIOTHYECKHX NP06JIeM, CBA3aHHBIX C 3arpsi3HEHUEM
HPHUPOJHBIX BOJ, CIOCOOBI OYMCTKH BOABI OT IPUMeceH, Mephl 110 OXpaHe BOJ,
OT 3arpsi3HeHU N0CJIe Pe/IBAPUTE/ILHOIO CTPYKTYPUPOBaHUA MaTepHaJa.

[1/1aHUPOBATh M OCYIIECTBAATDH HA NPAaKTHKe XUMHUYeCKHe 3KCIIePUMEHTHI,
HPOBOJUTb HAGJIIOJEHHUS, JleJIaTh BbI-

BO/IbI 10 Pe3yJIbTaTaM 3KCIIEPUMEHTA 10/ KOHTPOJIEM Nleiarora, ¢
UCII0JIb30BaHUEM KJIMLIE.

CrneoBaThb npaBUIaM 6e30MacHOM paGoThI B J1a60paTOPUH NMPHU UCIOJIb30BAHUU
XUMHUYECKOH NOCyAbl U 060py/J0BaHUSA O/, KOHTPOJIEM IleJjarora.

[IpoBOAUTDL BBIUMC/AEHUS C IPUMEHEHHEM IOHSTHUS «MaccoBasi [10Jisl BellleCTBA B
pacTBope» € onopoi Ha GOpMyJIbL

Hcnonb30BaTh NpH BEINOJHEHNUH Y4e6HBIX 3aZlaHUM U B IpolLiecce
UCC/IeI0BATeIbCKOM eI TeIbHOCTH Hay4YHO-TIONYJ/ISAPHYIO JINTEPaTypy
XHMHYeCKOro COZepKaHUs, CIpaBOYHble MaTepHaJibl, pecypcbl UHTEpHETa
110/ pyKOBO/ZCTBOM Ile/iarora.

BoicTpauBaTh pa3BépHyThle MUCbMEHHbIE U YCTHbIE OTBETHI C ONTOPOX Ha
MHPOPMAILMIO U3 yYeGHHUKA U CIPABOYHBIX MaTepHUaJIOB, FPAMOTHO
UCI0JIb30BAaTh U3y4YeHHbIH MOHATUHHBIN allnapaT Kypca XMMHHU 10cJie
Hpe/IBapUTEJbHOI0 CTPYKTYPHUPOBAaHUA MaTepHaJa



Tema 7. OCHOBHBIE KJIACChI
HeopraHu4ecKux
coeJUHEHUMN

(1149

Knaccudukanus HeopraHU4eCcKHUX CoeIMHEHHH.

Oxcuzbl: cocTaB, KJaccuUKanus (OCHOBHbBIE, KUCTIOTHBIE,
*aMdoTepHble, Hecoe06pasyole Ha NpUMepe OKCHJA
yryepoa Il v okenga asorta ll, HomeHkJatypa. [losydyeHue*
OKCH/IOB (B3aMMOAENCTBUE C BOAOM, KUCOTamMM, LLLesodaMm).
OcHOBaHMS: COCTaB, Kaccupukanus (Ieg04u U
HEpacTBOPUMbIe OCHOBaHUs), HOMEHKJIATYpa.

KucnoTsl: coctas, kiaccudukalys, HOMEHK/IATypa, Gu3nyeckue
Y XMMHUY€eCKHe CBOUCTBA (B3aUMOJENCTBUE C OCHOBHBIMU
OKCH/IaMH COJIIMHU Ha IpUMepe COJITHON U CEPHON KUCJIOT),
*croco6bl moJtydeHus.* Psiy ak THBHOCTH MeTaJlJIOB.

Couiu (cpefiHYE): HOMEHKJIATYPa, *CrocoObl MoTydyeHus ™,
B3aMMO/ZIEHCTBHUE COJIEH C MeTa/l/laMH, KUC/IOTaMU, 11e104aMU U
COJISIMHU.

'eHeTHYecKas CBA3b MeXAY KJIAacCaMU HEOPraHHYeCKUX
coenHeHUH. 'eHeTHYeckue psazbl [loHATHE 06 aMOTEPHBIX
TUAPOKCHAX Ha TpUMepe LIMHKA U aJIIOMUHUSA. XHMUYeCKHe
CBOMCTBa - B3aUMO/JIEMCTBHE C KMCJIO0TaMU U LieJI04aMHU.
PasnoxxeHue npu HarpeBaHUM.

AemoHcTpaummn

06pa3ibl HEOPraHUYECKUX BEIIECTB PA3JIUYHbBIX KJIACCOB.
B3saumojelicTBHe pacTBOpa CEPHOM KUCIOThI C OKCU0M
meau(1I).

Peakuyus HeWTpasiusayuu.

BriTecHeHMe 0JHOTO MeTaJljla [pyTruM U3 pacTBOpa COJIM.

NabopaTtopHble 1 NpaKTUYecKue paboTbl

JlabopaTopHbIe OMBITHI:

B3auMogeiicTBHe KUCIOT C MeTalJlaMHU.

[TosryyeHre HepaCTBOPUMBIX OCHOBaHUH.

B3sanmojelicTBre HepaCTBOPUMbBIX OCHOBAHUM C KUCJIOTaMU.
Paznoxenue rugpokcuaa Menu(ll) mpu HarpeBaHuUU.
[IpakTH4eckas pabora:

Ne 7. PemieHue 3kcnepUMeHTalbHbIX 33/1a4 110 TeMe « OCHOBHbIe
KJIaCChl HEOPraHWYeCKUX COeJUHEHUM».

Bbluncnenusa
— M0 YpPaBHEHUSIM XMMHUYECKUX peaKl Ui

OrmpezenieHne OCHOBHBIX KJIACCOB HEOPTaHUUECKUX COSAMHEHUH IO IIalIIoHy.
CocraBlieHHE CXeM CTPOEHHSI OCHOBHBIX KJIACCOB HEOPTaHWYECKUX COEWHEHMIT Ha
OCHOBE OMpEJEICHUS.

Cocrasnenne (popMyl OCHOBHBIX KJIaCCOB HEOPTaHWYECKUX COEJUHEHHI M Ha3bIBaHHE
UX TI0 MEXYHApOAHOH ¥ TPUBHAIBHOM HOMEHKIIATYpPE C UCIIONb30BAaHUEM
ompeseseHus U TabIUIBI PaCTBOPUMOCTH.

KrnaccugpunmpopaHie n3ydacMbIX BEIIECTB 0 COCTABY U CEOLICMEAM C OTIOPON Ha
OmpeJeNeHNs, CXEMbI U TaOJIHUIly PaCTBOPUMOCTH.

CocraBiieHre TaOIHUIBI TEHETHIECKUX PSIOB U cXeMbl «[ eHeTHdecKkast B3auMOCBSI3b
OCHOBHBIX KJIaCCOB HEOPTaHMUYECKHX COEAMHEHUI» MO PYKOBOJCTBOM MEarora.
[IporHo3upoBaHue CBOICTB BEIECTB HAa OCHOBE OOIINX XMMHUYECKUX CBOMCTB
M3y4eHHBIX KJIACCOB, IPYIM BEMIECTB, K KOTOPBIM OHU OTHOCSTCS C UCIOJIB30BAaHUEM
cxeMsl «[ eHeTHuecKas B3aUMOCBSI3b OCHOBHBIX KJIaCCOB HEOPTaHUYECKUX
COEIMHEHUI» 0]l pyKOBOJCTBOM IleJarora.

CocrapieHue MOJICKY/SIPHBIX YpPaBHEHUN peakLui, WLTIOCTPUPYIOIUX XUMUYECKHE
CBOWCTBA M3YYEHHBIX KJIACCOB U CNOCOObI NONYYeHUs BEIECTB U3ydeHHBIX KIIaCCOB,
IpyMI, a TaKkKe NOATBEPXKIAIOIINX TeHETUYECKYI0 B3aUMOCBA3b MEXy HUMH, C
oropoi Ha BepOaITbHYIO CXeMY B KaueCTBE 3PUTEIILHOMN OIOPHI.

CocraBieHre MOJNEKYIIPHBIX YPAaBHEHUH peakiuii Mo cXeMaM C IpeBapUTEeIbHBIM
00CYXK/IEeHHEM BBIOOpA PEarupyroONINX BEIIECTB.

Brruncienye 1o ypaBHEHHSIM XUMHYECKHX PEAKINIl KOINYecTBa, 00bEMa, MacChl
BEI[ECTBA IO KOJIMYECTBY, 00BbEMY, Macce peareHTOB WK MPOIYKTOB PEaKIHH 110
AITOPUTMY.

[TnarupoBaHue M OCYIIECTBICHHE HAa MPAKTHKE XUMUYECKOTO SKCIIEPUMEHTa U
HaOJIIOCHUS TIO/I PYKOBOACTBOM YIHTEIISL.

DopMynupoBaHe BBIBOAOB 110 pe3yabTaTaM KCIEPUMEHTa C UCIOJIb30BAHUEM
OIOPHBIX CIIOB.

dopmynupoBaHUe C MOMOIIBIO TIe/Iarora 1 BBITIOJHEHUE MpaBHiI 0e30MacHoi paboThl B
71abopaTopHy TIPH MCTIONB30BAaHUH XUMHYIECKOH MOCYbI H 000pyIOBaHUSL.
Hcrnonp30BaHue MpH BEITIONMHEHUN YIEOHBIX 331aHUH 1 B TIpOIIecce
HCCIIeJOBATENILCKON JEATENFHOCTH HAyIHO-TIOMYISIPHOI JTUTEPATyphl XUMHIECKOTO
COZIepKaHusl, CIpaBOYHbIE MaTepuabl, pecypchl MIHTepHeTa, ocyliecTBiIeHUe BbIOOpa
Ol PYKOBOACTBOM II€/Iarora.

BricTpanBanue pa3BEPHYTHIX MUCHMEHHBIX M YCTHBIX OTBETOB C OMOPOM Ha

MHpOpPMAIHIO U3 YIeOHHUKA U CIIPABOYHBIX MaTePHaIOB, IPAMOTHOE HCIIOIb30BaHHE
U3y4EHHOI'0 NMOHATUHHOIO almapaTa Kypca XMMHUHM € HCIOIb30BaHUEM IUIAHA,
OIOPHBIX CIIOB, AITOPUTMA.

Paspen 3. [lepuoaudeckuii 3akoH u [lepuoaudeckasi cucreMa XMuMU4YeCKHX 31eMeHTOB /I. U. MeH e 1eeBa.
CtpoeHue aTOMOB. XUMHU4YecKasi CBA3b. OKMC/INTE/IbHO-BOCCTAHOBUTE/IbHbIE peakuuu (15 4)
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Tema 8. MepnoanUHEcKUinl 3aKOH U
Mepuopuyeckana cuctema
XMMUYECKUX 3/IEMEHTOB

A. U. MeHpgene-eBa. CtpoeHue
atoma (7 4)

[IepBble MONBITKY KJIacCUPUKALUNA XUMUYECKUX 3JIEMEHTOB.
[ToHATHE O IPyINax CXOAHBIX 3JIEMEHTOB (I1Le/I04HbIe U
1eJI0YHO3eMeJIbHble MeTaJUIbl, TaJIoreHbl, UHEPTHBIE ra3bl).
*J1eMeHTBI, KOTOpble 00pa3yloT aMdoTepHbIe

OKCH/IbI U TUAPOKCHBL* [leprHoayecKuil 3aKOH U
[lepuopu-yeckas cucreMa

XUMU4YecKux 31eMeHTOB /l. . MeHesieeBa. [lepropbl, rpynmnsl,
noArpynnel. ®U3nYecKUil CMbIC MOPSIIKOBOI'O HOMepa
3JIeMeHTa, HOMePOB epuo/ia U IPYIIbL

CtpoeHue aToMoB. CocTaB aTOMHBIX si7iep. *M30TonbL.*
JnexkTpoHbl. CTpoeHUEe 3JIEKTPOHHBIX 060J104YEK ATOMOB NEPBbIX
20 xuMHYecKux 3/1eMeHTOB [leproAnyecKoil CHCTeMBbI

/. . MeHpeneeBa.

XapaKTepHUCTUKa XMMHUYECKOr0 3JIeMEHTa 110 ero MOoJI0KEHUIO B
[lepuoguyeckoii cucreme /l. U. MeHeseeBa.
*3aKOHOMEPHOCTH U3MEHEHHUs CBOUCTB 3JIEMEHTOB MaJIbIX
IIepHO/I0B U IVIaBHBIX NOATPYII B 3aBUCHMOCTH OT aTOMHOI'O
(nmopsizkoBoro) HoMmepa.*

*3HaveHue [leproanyeckoro 3akoHa v [lepuogudeckoi
CHUCTEeMbl XMMUYECKUX 3JIEMEHTOB [JIs1 pa3BUTUS HAYKHU U
npakTuki. . U. MeHiesleeB — y4€HBIH, TeJaror U rpaxkJaHuH.*

JAemoHcTpauumn

KopoTkonepuojHas U AJIMHHONEpUOUAHAsS GOPMBbI
[lepuognyeckoil cuCTeMbl XUMHUYECKUX 371eMEHTOB

J. U. MeHesieeBa.

O3HakoMJIeHHe C 06paslaMU MeTaJlJIOB U HEMeTaJlJIoB.
NabopaTopHble U NpakTU4Yeckue pabotbl
JlabopaTOpPHBIH OMBIT:

B3saumMozelcTBre rHIPOKCH/A LIMHKA C paCTBOPaMU KUCJIOT U
uies049e
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PackpbIBaTh CMbICJI IEPUOJUYECKOTO 3aKOHA 110/, PyKOBO/CTBOM IeJiarora.

[ToHMMaTBh CcylecTBOBaHHE NePHUOUYECKOHN 3aBUCUMOCTH CBOMCTB XUMHUYECKHX
3/1IeMeHTOB (M3MeHeHHe paJiuycoOB aTOMOB U 3JIEKTPOOTPHULIATENIBHOCTH) U UX
COeJMHEHHH OT NOJIOKEHHUS B IEPHUOJUYECKOH CUCTEMe U CTPOEHUs aToMa C
UCIIOJIb30BaHUEM CXeM U TabJIHLL.

YcTaHaBIMBaTh CBSA3b MeXAY M0JI0KEHHEM 3JleMeHTa B IepUOANYECKON cUCTeMe
U CTPOEHHUEM ero aToMa (CocTaB U 3apsj AApa, oblliee YUCJI0 3JIEKTPOHOB U
pacrnpefieJieHHe UX 110 3JIEKTPOHHBIM CJIOSIM) 10 06pasLy.

[IporHo3upoBaTh XapaKTep U3MEHEHUS CBONCTB 3JIEMEHTOB U UX COEMHEHUH 110
rpynmnam u nepuojam Ileproandeckoi CUCTEMBI C TOMOLBIO NeAarora.
XapaKTepHu30BaTh XUMHUYECKUE 3JIEMEHTHI EPBBIX TPEX NIEPUO/0B, KaJHs,
KaJIbLIMS N0 UX NoJioKeHUIo B [lepuoguyeckoit cucreme /Jl. U. MeHieneeBa.

CnenoBaTh MpaBuIaM 6e30MacHON paboThl B 1a60PaTOPUH IPU UCIIOJIb30BAHUU
XUMHYECKOH MOCyAbl ¥ 060pyJ0BaHUSA O/ KOHTPOJIEM IleJarora.

BoicTpauBaTh pa3BépHyThle MUCbMEHHbIE U YCTHbIE OTBETHI C ONTOPOX Ha
MHGOPMALMIO0 U3 yYeGHHKA U CIPABOYHBIX MaTepHaJIOB, TPAMOTHO
MCII0JIb30BaTh U3Y4YEHHBIN MOHATUHHBIN anmnapaT Kypca XMMHUH 110CJIe
CTPYKTYPHUPOBaHUs MaTepHasa C UCMOJIb30BaHUEM KJIHILE.

Hcnosib30BaTh NPU BBITOJHEHUH yYeOHbIX 3aZldHUH TEKCThI y4ebHUKa nocie
CTPYKTYPHUPOBaHUS MaTepHasa, ClIpaBoYHble MaTepHasbl ([lepruoguieckyro
CUCTEMY XUMUYECKUX 3ieMeHTOB /I. . MeHzeieeBa, TabIMLy pacTBOPUMOCTH
KHUCJIOT, OCHOBAaHHUH U coJiel B BOJie, 3JIEKTPOXUMUYECKUH psJl HAallpshKeHUH
MeTaJlJIoB).

Hcnosib30BaTh NPU BBITOJHEHUH yYeOHBIX 3aZldHUH U B IIpoliecce
UCCJIe10BAaTE/ILCKON JIeITe/IbHOCTH HAyYHO-TIONYJISIPHYIO0 JIUTEPATYPY
XUMHUYECKOT0 COZiep>KaHusl, CIpaBOYHbIe MaTepHuasbl, pecypcsl UHTepHETa moj,
PYKOBO/ZICTBOM Ilejiarora



Tema 9. Xumunueckasn cBA3b.
OKucnnuTenbHo-
BOCCTAaHOBUTE/IbHbIE peaKuuu

(84)

9 KJIACC

*JJIEKTPOOTPULLATENbHOCTE* aTOMOB XMMHUYECKUX 3JIEMEHTOB.
XuMuueckas cBs3b (MOHHas, KOBaJleHTHas MOJIsIpHas U
KOBaJIeHTHasl HenoJisApHasi).

CreneHb OKUCJIEHUA.

OKHUCIUTE/bHO-BOCCTAaHOBUTEIbHBIE peakiuu (OBP). [Iponecchl
OKMCJIEHUSI U BOCCTaHOBJIeHUsl. OKUCIUTENN U BOCCTAHOBUTEIN.

OemoHcTpauumn
OKHCIUTENIbHO-BOCCTAHOBUTE/IbHbIE peaKlMU: TOPeHHUeE,
peakuuu pasJioKeHHUs, COeJUHEeHUS

(2 u B Hememo, Bcero 68 4, u3 HUX 4 4 — pe3epBHOE BpeMsI)

PackpbIBaTh CMbICJ U3y4aeMbIX OHSITUH M0/ PyKOBOACTBOM IeAarora.

OnpefenTh BUA XUMUYECKOH CBSI3U B COEIMHEHUH C UCMOJIb30BAHUEM CXEM.

OnpeienATh CTeNEHb OKUC/IEHUS XMMUYECKOro 3/leMeHTa 110 GopMyJie ero
COeJJMHEHHsI C UCII0JIb30BAaHUEM AJITOPUTMA.

OnpefiesisiTh 3/1eMEHT (BELIECTBO) — OKUCJIUTEb U 3JIEMEHT (BELIECTBO) —
BOCCTAHOBUTEJIb.

UOBACHATD CYIHOCTb NPOLECCOB OKUC/IEHUSA U BOCCTAHOBJIEHHUA.

CoCTaBJIATh 3/IEKTPOHHBINA O6a/aHC C YYETOM YHUC/IA OTJAHHBIX U NPUHSTHIX
JJICI\IHUHUD.

CocCTaBJIATh YpaBHEHHE OKHUC/IUTEBHO-BOCCTAHOBUTE/IbHON peaKIHHU 0
JITOPUTMY pa360pa OKUCJIHUTEIbHO-BOCCTAHOBUTE/IbHON PeaKIHH.

Hcnosib30BaTh NPU BBITOJHEHUH yYeOHbIX 3aZldHUH TEKCThI y4ebHUKa nocie

CTPYKTYPHUPOBaHUS MaTepHasa, CIpaBOYHble MaTepUasbl (IepUOAUYECKYI0
CHCTEMY XMMHUUYECKHX 3/1eMeHTOB /I. Y. MeHes1eeBa, Tab/IMLy pacTBOPUMOCTH
KHUCJIOT, OCHOBAaHHUH U coJiel B BOJie, 3JIeEKTPOXUMUUYECKUH psJl HAallpshKeHUH
MeTaJlJIoB).

MpumepHble Tembl,
pacKpbiBalolme AaHHbIN pasaen
nporpammbl,

U KOINYEeCTBO YacoBs, OTBOAMMOE
Ha X usyyeHue

OCHOBHOe coaepKaHue

OCHOBHblE BUAbI AeATE/IbHOCTU
obyuarowmxca

Pa3gen 1. BemecrBo U XMMHU4YecKHe peaknyu (17 4)
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IloBTOpEHMe U yr1y6ieHue
3HaHUI OCHOBHBIX pa3jesoB
Kypca 8 kiacca

(54)

[Teproanyeckuii 3akoH. [lepuogudeckas cucTeMa XMMHYeCKHUX
asneMeHTOB /. U. MeHgeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH
B U3MEHEeHUH CBOWCTB XMMHYeCKHX 3JIeMEeHTOB NepBBIX TPEX
NepHo/I0B, KaJlHs, KaJbLUsl U UX

coeIMHEHUH B COOTBETCTBUM C I0JIOXKEHHUEM 3J1EMEHTOB B
NepruoJUYecKoy CUCTeMe U CTPOEHHEM HX aTOMOB.
Knaccudurkanus 1 HoMeHKJIaTypa HeOpraHMYeCKUX BellecTB
(MexxayHa-poiHas U TpUBHAJIbHAS). XUMUYECKHE CBOMCTBA
BelLleCTB, OTHOCALIUXCSA K Pa3JIMYHBIM KJIacCaM HeOpraHH4eCKHX
COeJIMHEeHMH, UX reHeTHYecKas CBSI3b HeOpPraHW4eCKUX BelleCTB.
CTpoeHMe BelllecTBa: BUAbI XUMUYECKOH CBSI3U U THUIIbI
KPUCTA/JINYECKHX PeIIETOK. *3aBUCUMOCTb CBOMCTB BEILECTB OT UX
cTpoeHus.*

JeMoHCcTpanuu

1. Moziesy KpUCTa/lJINYeCKUX PELIETOK HeOPraHU4YeCKUX BelleCTB.
2. KopoTkonepuoHas U JJIMHHONIepHoAHast GOpPMBI
[leprosnyeckoil cucTeMbl XUMHUYECKHX 371EMEHTOB

. 1. MenpneneeBa

XapakTepHU30BaTb XMMHUYeCKHe 3/1eMeHTbI IePBbIX TPEX IEPUO/0B, KaJlud U
KaJbLiusA 10 Ux nosioxeHuto B [lepuonnyeckoit cucreme /[l. U. MeHieneeBa ¢
OIIOpPO¥ Ha aJITOPUTM.

KnaccudunupoBaTh 1 Ha3bIBaTh HEOPTAaHUYECKHE BelleCTBA U3y4eHHbIX
KJIACCOB C ONOPOY Ha CXeMy, TaOJIHLy pacTBOPUMOCTH.

OnucbIBaTh 06IIMe XUMUYECKHe CBOWCTBA BELECTB PA3JINYHBIX KJIACCOB,
MO/ TBEPXK/AaTh CBOUCTBA MPUMEPAMHU MOJIEKYJISIPHBIX YPaBHEHUHI
XUMUAYECKUX PeaKlui ¢ ONIOpOH Ha CXeMy.

OnpefiesisiTh BUJ XUMUYECKOU CBSI3U M TUI KPUCTAJIIMYECKON pElIETKU
BellleCTBa C OMOPOM Ha CXeMY.

[IporHo3upoBaTh CBOMCTBA BellleCTB B 3aBUCHUMOCTH OT UX CTPOEHUS 1OCje
npeZBapUTEJbHOTO pa3bopa.

BeicTpauBaTh pa3BépPHYThIE NUCbMEHHBIE U YCTHBIE OTBETHI C ONOPOH Ha
MHOpMaIMI0 U3 yueOHUKA U CIPABOYHBIX MAaTEPHAJIOB, FPAMOTHO
KCI0/1b30BaTh M3Y4YeHHbIM NOHATUIHBIN annapaT Kypca XUMHUU.

HWcrnosib30BaTh NpU BBINOJHEHUH YYeOHBIX 33/IaHUH U B Ipoliecce
HCCIe0BATEIbCKON AeSITeIbHOCTH Hay4YHO-IONMYJISPHYIO JIUTEPATYPY
XUMHUYECKOI'0 COJZiepPKaHus, CllpaBoOYHble MaTepHraJibl, pecypcbl UHTepHeTa
110/1 PYKOBO/ICTBOM Ilearora.

Tema 1. OcHOBHBIE
3aKOHOMEPHOCTU
XUMHYECKHUX peaKuui
(44)

Knaccudurkanus xuMAdecKuxX peakLUi 0 pas3jMIHbIM [IpU3HaKaM
(o 4Kcy ¥ COCTaBY YYACTBYIOIIMX B PeaKLMH BeLECTB, *110
TenJ0oBoMy 3¢deKTY, 10 U3MEHEHUIO CTENeHeH OKUCIeHUs
XMMHYECKUX 3JIEMEHTOB, 10 06PaTUMOCTH, MO yYaCTHIO
KaTaJusaTopa).*

*JK30- U IHAOTEpPMHUYECKHe peaKLIY, TepMOXUMHUYECKHe
ypaBHeHUs. [IoHATHe 0 CKOPOCTH XUMUYeCKOH peakuuu. [lonsaTue o
TOMOTeHHBIX U FeTepOTeHHbIX peaKlUsaX. [loHATHe 06 06paTUMBIX
Y HeoOpaTHMBbIX XUMUYECKUX peaknusx. [loHATHe 0 XUMHUYeCKOM
paBHOBecHU. PaKTOPHI, BIAUAKIME HA CKOPOCTb XUMHUUYECKON
peakIuu 1 NoJI0KeHHe XMMHUYeCcKoro paBHOBecHs.*
OKHC/IUTe/IbHO-BOCCTAaHOBUTEJIbHBIE PeaKLMH (3/IeKTPOHHBIN
6aJIaHC OKUCJIUTEIbHO-BOCCTAHOBUTE/IBHOM peaKkLuH).

JleMoHCcTpanuu

1. 3aBHCUMOCTb CKOPOCTH XMMUYECKOH peakLUy OT pa3InYHbIX
dakTOpoB.

2. Bo3zielcTBYE KaTasM3aTOpa Ha CKOPOCTh XUMHUYECKOH peaKluu.
3. [IpuMepbl HEOGPATUMBIX K 06 PAaTUMBIX PEAKL M.

4. CMelieHUe paBHOBECHS] XUMUYECKOH peaKIuH.

BbruucieHus
— KOJIMYeCTBa BelllecTBa, 06'b€Ma U MacChl peareHTOB WU
NPOAYKTOB 10 YpaBHEHUSIM XUMHYECKUX peaKLui

PackpbIBaTh CMBICJ U3y4aeMbIX NOHATHNA U TPUMEHSATh 3TU NOHATHSA NPU
ONMCAaHUU CBOMCTB BeILeCTB U UX NpeBpalleHUuH.

KnaccuounupoBaTh XUMHUYeCKHEe PEAKLIMK 0 Pa3/IMYHbIM NPHU3HAKaM.

YcTaHaB/IMBaTh 3aBUCUMOCTb CKOPOCTH XUMUUYECKOH peaKIMy OT pasJnyHbIX
$baKTOpOB M0J, PyKOBOACTBOM YUYUTEJISL

[IporHo3upoBaTh BO3MOXKHOCTH MPOTEKAHUS XUMUYECKUX TPEeBPaLeHUN B
Pa3JIMYHBIX YCJIOBUSX MIOCJ/IE TPEBAPUTENBHOU pabOThI.

OnpeziesiiTh OKUCIUTENb U BOCCTaHOBUTeJb B OBP.

CocCTaBJ/IATh 3/7IEKTPOHHbBIN 6a/IaHC peaKLUH.

[Ipor3BOUTh BBIYUC/IEHHUS 10 XUMUYECKUM YPaBHEHUSM 110 aJICOPUTMY.

BricTpauBaTh pa3BépHyThle NUCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOH Ha
“HopManuio U3 yueGHUKA U CIPAaBOYHBIX MaTepHasIOB, FPAMOTHO
WCI10JIb30BaTh M3YyYEeHHbIN NOHATUIHBIN annapaT Kypca XMMUU NOCJe
npeJiBapUTebHOTO CTPYKTypPUPOBAaHUS MaTepUaJa.

HWcnosb30BaTh NpU BbIMOJHEHUU yYeOHbBIX 33/laHUH U B IIpoliecce

UCCJIe[0BATEIbCKON JIeSITE/IbHOCTH HAyYHO-TIONYJISIPHYIO0 JIUTEPATYPY
XHMUYECKOTO COJiepKaHHUsl, CIPaBOYHbIe MaTepHasbl, pecypcbl MHTEepHeTa
H0CJIe KOHCYJIbTALlUH C IeJaroroM.
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Tema 2. 3/1eKTpOJIUTHYeCKasA
Aucconmanysa. XuMHYecKue
peakIuM B pacTBoOpax

(84)

Teopus 3/1eKTPOSTUTHYECKOH JUCCOLUALIMHU. JJIEKTPOIUTHI U
He3JIeKTPOJIUThL. KaTHOHBI, aHHOHBL. *MeXxaHHU3M JUCCOLMALIUU
BellleCTB C pa3/INYHbIMHU BUAAMU XUMHUYeCKOH cBsA3U. CTeneHb
Jucconanyu.* CUabHbIe U cJlabble 3J1eKTPOJIUTBI.

Peakuiyiu MOHHOTO OOMEHa, YCJI0BUS UX IPOTeKaHUs. loHHbIe
YPaBHEHMS peaKLHH.

XyUMHYecKre CBOMCTBA KHUC/IOT, OCHOBAaHHUH U cosleld B CBETe
pe/JCcTaBAeHUI 06 3JIEKTPOJIUTHYECKON Aucconuannn. Cpena
pacTtBopa. [loHATHE O rUpOIK3e CoJlei.

KauecTBeHHblE peaKIIMM HAa KATHOHBI

Y aHUOHBI : XJIOPUJA-, GPOMUZ, HO3UJA-, CYIbOAT-, KAPOOHAT-,
cuIMKaT-pochaT- aHHOHBI, THAPOKCH/A-UOHBI KaTHOHBI AMMOHUS,
MarHus, KaJbLiYs, aJIOMUHHS, XKeJsle3a 2+, 3+, LIHKa,
HPHUCYTCTBYIOIME B BOJHBIX paCTBOpaX..

JleMoHCTpanuu

JJleKTpUyecKasl IPOBOJHUMOCTb PacTBOPOB BELIECTB; JBIKEeHUE
HMOHOB B 3JIEKTPUYECKOM II0JIE.

OnbITH], WIJIOCTPUPYIOIME NPHU3HAKY TPOTEeKaHUS peaKknui
HOHHOTO 06MeHa.

OnbITHI 0 OTIpe/ie/IeHUIO CpeJibl B PacTBOpax coJiel (xyopuza
HaTpus, KapOOHATa HATPUs, XJIOPHU/A LIMHKA).

JlaGopaTopHbie U NPAKTHYECKHE

pa6oThbl

JlaGopaTOpPHBIH OMBIT:

Ne8PeakLy HOHHOTO O6MeHa B PaCTBOPAx 3J1€KTPOJIHUTOB:
cyabodaTa meau(1l)

U IEJI0YH, KapGoHaTa HATPHUS U COJITHON KUCIOThI, PeaKIisi

HeﬁTpaJIHBaL{I/IH Mexay riIpoKCU/JIOM KaJIud U COJISTHOM KUCJIOTOH.

Ne9. KauecTBeHHble peakumm Ha MOHbI B pacTBOpe.

[IpakTHYeckas paboTa:
Ne 1. PemieHuie aKCIIepUMEHTANIbHBIX 3334 110 TEME.

BoruucieHus
— 110 YpaBHEHHUSAM XUMHUUYECKUX peaK Ui

PacKpbIBaTh CMBIC] U3y4YaeMbIX IOHATHH, @ TAKXKe CMBICJ TEOPUHU
3JIEKTPOJIUTUYECKOH AUCCOLMALIMH C OTOPOH Ha CXEMBI.

OOGBSACHATH NPUYHHBI 3JIEKTPONPOBOJ-

HOCTH BOJHBIX PACTBOPOB C IIOMOILbIO leAarora.

CocTaB/ATh ypaBHEHUS JUCCOLMALMH KUCJIOT, LleJI04el U CoJIeH, OJIHbIe
Y COKpalléHHble HOHHbIE yPaBHEHHUSI XUMUYECKHUX PeaKIUi HOHHOT0
obMeHa.

[I1aHUPOBATh U OCYLIECTBJSATh Ha MPAKTUKE XUMHUYECKHE SKCIIEPUMEHTHI,
NPOBOAUTDL HAGJIIOJEHHS, [IeJIaTh BbIBO/bI [0 pe3y/ibTaTaM 3KCIIEPUMEHTA
1ocJie npeiBapuTebHON PaGOThI.

CneznoBaTh NpaBuIaM 6€30MacHON paboThI B IAGOPAaTOPUH NMPH
WCIOJIb30BAaHUU XUMUYeCKOU MOCyIbl U 060pyI0BaHUs 10J, KOHTPOJIEM
nejarora.

[Ipor3BOUTh BBIYUC/IEHHUS 10 XUMUYECKUM YPaBHEHUSIM.

BricTpauBaTh pa3BEpPHYThIE NUCbMEHHBIE U YCTHBIE OTBETHI C ONOPOH Ha
MHOpMaIHMIO U3 yueOHUKA U CTPABOYHBIX MAaTePHAJIOB, TPAMOTHO
HCIO0JIb30BaTh U3YYEHHbBIN MOHATUHHBIN annapaT Kypca XUMUHU [1OC/Ie
Npe/IBApUTENbHOTO CTPYKTyPUPOBAHUS MaTepUaJa.

HWcnosib30BaTh NpH BHINOJHEHUH Y4e6HBIX 33IaHUH U B ITpoliecce
HCCIeJ0BATEIbCKON AeSITeIbHOCTH Hay4YHO-IONMYJISPHYIO JIUTEPATYPY
XUMHUYECKOT0 COZIEPXKaHUs, CIpaBOYHbIe MaTeEpPHaJIbl, pecypchl UHTEepHETa
1ocJie KOHCYJ/IbTAllUH C 1eJarOroM.

Paszaen 2. HemeTa/l/ibl ¥ UX coeAUHeHNA (24 4)
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Tema 3. O6mas
XapaKTepUCTUKa XMMHYeCKUX
asieMeHTOB VIIA-rpynnsl.
l'anoreHsl

(44)

0611aa xapaKTepUCTHKA rajoreHoB. 0COGEHHOCTH CTPOEHUs
aTOMOB 3THX 3JIEMEHTOB, XapaKTepHbIE /ISl HUX CTeleHH
okuceHus. CtpoeHue U pU3MyecKHe CBOMCTBA NPOCTBIX

BellleCTB — raJIoreHoB. XMMH4eCKHe CBOWCTBA Ha IIpUMepe XJ10pa
(B3auMozelicTBHE C MeTa/lJIaMH, HeMeTaJlJIaMU (BOJOPOJIOM U
kucaopozgom),*mesnodamu’*). XnopoBogopos. CossiHast KMUCJIOTA,
XUMUYECKHe CBOUCTBA, *nosiyyeHue* npuMeHeHue. KauecTBeHHbIe
peakL U Ha raJoreHu/-uoHbl. */leficTBUe X/10pa U XJI0OPOBOJI0pOJa
Ha OpraHu3M yeJioBeKa.* BarkHelire XJI0pUAbI U UX HAXOXK/IEHUE B
HpUpoJe.

JeMoHCcTpanuu
BI/IAeOMaTepI/IaJIbI: raJioreHbl U UX COeJUHEHHU .
06pa3sibl XJIOPHU/IOB.

JlabopaTopHble U IPpaKTUYECKUEe PaGOThbI
JlaGopaTOpPHBIH OMBIT:

PacnosnaBaHue xJ10py/i-UOHOB.

[IpakTHyeckas paboTa:

Ne 2. TlosrydeHHE COSTHOM KUCJIOTEL, U3y4eHHe eé CBOUCTB.

BbruucieHus
10 ypaBHEHUSAM XUMUYECKUX peaKIUH.

O6'BACHATD 0611[Me 3aKOHOMEPHOCTH B U3MEHEHHUH CBOWCTB HEMETAJIJIOB U UX
COeJIMHEHUH B NpeJieiax MaJlbIX IEPHO/IOB U IJIaBHbIX MOJTPYIIT
[leprouyeckoi CUCTEMBbI XMMHUYECKHUX 3/1IEMEHTOB C YYETOM CTPOEHHUS UX
aTOMOB C UCII0JIb30BaHUEM CXEMBI.

XapakTepu3oBaTh GpU3MUECKHE U XUMUYECKHE CBOMCTBA MPOCTHIX BEIECTB
rajioreHoB (Ha IIpUMepe XJIopa) U CJI0XKHBIX BELeCTB (X10pOBOJ0PO/a,
XJIOPHZA HATPHUA), CIOCOOBI UX IOJTyYEHHUs], IPUMEHEHHE U 3HAUYeHHE B
HPHUPO/IE U )KU3HHU YeJIOBEKA I10C/Ie CTPYKTYPUPOBAHUsS MaTepHaJia.

Omnpeie1ATh raJloreHU/-MOHBI B PACTBOPE C MCII0JIb30BaHUEM TaOJINILbI
"XapakTepHble peaKM1 Ha aHUOHbI".

[I1aHUPOBATh U OCYILECTBJISTh HAa TPAKTUKE XUMUYECKHE 3KCIIEPUMEHTH,
IPOBOJAUTH HAGJIIOJEHNS, JleJIaTh BBIBOABI 110 pe3y/IbTaTaM 3KCIeprUMeHTa
1ocJie Npe/iBapyUTeIbHON PabGOTHI.

Tema 4. O61masn
XapaKTepUCTUKa XMMHYeCKUX
ajsieMeHTOB VIA-rpynnel Cepa
U eé coeguHenus (5 4)

061as xapakTepyucTrKa 3jieMeHToB VIA-rpynmnel. Oco6eHHOCTH
CTPOEHUS aTOMOB 3THX 3JIEMEHTOB, XapaKTepHBbIe [/I1 HUX CTelleH!
okucjeHus. CTpoeHre U ¢U3MUeCKHe CBOWCTBA MPOCTHIX

BellleCTB — KHUCJI0POJA U CEPBL

AnsoTponHble MOAUGUKALMK KUCJI0PO/IA U cepbl. XUMHUUYeCKHe
CBOWCTBa cepbl. B3aumMozelcTBYe ¢ HeMeTalJlaMU - BOZAOPOJOM U
KHCJIOPOZI0M, MeTaJlJlaMH, KOHLLeHTPUPOBAaHHBIMHU a30THOM U
cepHo# KucjaoTaMu. CepoBOAOPOJ, CTpOeHHe, PU3HUECKHe

OG6BICHATH 061IMe 3aKOHOMEPHOCTH B UI3MEHEHUH CBOMCTB 31eMeHTOB VIA-
IPYIIbI U UX COeJUHEHUH
C y4ETOM CTPOEHHs UX ATOMOB C ONOPOH Ha cxeMy "Hi3MeHeHUe pafinycoB B
noArpymnmnax".

XapakTepr30BaTb pU3NUECKUE
Y XMMHUYeCKHe CBOHCTBA NMPOCTOTO BELIECTBA CEPHI U €€ CoeTMHEHUI
(cepoBoi0opO/a, OKCHOB CEPbI, CEPHOU KUCIOTHI, CYIb}ATORB), CIIOCOGHI UX
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Y XUMHUYEeCKHe CBOMCTBA (KUCJOTHbIE U BOCCTAHOBUTEbHBIE).
Oxcuzbl cepbl Kak Npe/iCTaBUTEN KUCIOTHBIX OKCH/0B. CepHas
KHCJI10Ta, U3NYeCKHe U XUMUYeCKHe CBOMCTBA (061Me Kak
HpezCTaBUTEJIs KJIacca KUCIOT U *cenuduyeckre*), npuMeHeHUe.
CepHHUCTas KUC/IOTA.

*XUMUYecKHe peakliHy, JiexKallde B OCHOBE IPOMBbIIIJIEHHOTO
crnoco6a MnoJsiy4yeHUs1 CEpHOM KUCJIOThI. ANnapaThl U pOTeKallye B
HUX Ipoliecchl (Ha IpUMepe NPOU3BOACTBA CEPHOM KUCIOTHI).*
CoJsiu cepHOM KHUC/IOThI, KAYeCTBEHHAsl Peaklus Ha Cy/ibdaT-HOH.
HaxoxJeHue cephl U €€ coeIMHEHU B Tpupoje. *XumMmudyeckoe
3arpsisHEHUe OKPY’Kalollel cpe/ibl CoeJUHEHUSIMU CEPbI
(kMC/IOTHBIE JOXAH, 3arPsi3HEHNE BO3/4yXa U BOAOEMOB), CIIOCOOBI
ero npeAoTBpauieHus.*

JleMoOHCcTpanumn

Kosnekuuu (BuzeoMaTepurasbl): cepa ¥ e€ coeJUHEHUS.
O6yryinBaHue caxapa 1o/ AefcTBUeM KOHLIEHTPUPOBAaHHOMN cepHOM
KHUCJ/IOTHI.

JlaGopaTopHble U NPpaKTUYECKHEe PaGOThl

JlabopaTOpHbIE ONBITHI:

O6HapyxeHHe cyibdaT-HOHOB.

B3aumoielicTBre pa36aBJeHHOU CEpHOU KUCIOThI C IUHKOM.
Boeruucienusa

10 YpaBHEHUSIM XUMUYEeCKHX pPeaKIHi

39

HOJIy4YeHHs1, IPUMEHEHUE U 3HaYeHHE B IPUPOJIE U XKHU3HU YeJIOBeKa C
OINOpPOH Ha CXeMy U IJIaH.

OnpefenaTh Hau4Ke cynbdaT-HOHOB B pacTBOpeE.

O6BACHATD CYIHOCTb 3KOJIOTHYECKHX NPO6JIEM, CBA3aHHBIX C IepepaboTKON
coeJIJMHEHUH Cephl II0CJ/Ie CTPYKTYPHUPOBAaHUA MaTepUaJa.

[I1aHMpPOBATL U OCYILECTBJIATL HA MPAKTHUKE XUMUYECKHE 3KCIIePUMEHTH,
HPOBOAUTD HabJII0JIeHHS, ieJIaTh BBIBO/bI 10 pe3yJIbTaTaM 3KCIIePUMEHTA.

CieoBaTh NpaBuJIaM 6e30MacHON paboThI B 1abOpaTOPUU MpU
MCI0JIb30BAaHUM XUMHUYECKOU MOCYyAbl U 060pPYA0BaHUSA M0/ PyKOBOCTBOM
nejarora.

[Ipon3BOUTb BBIYMCIEHUSA O XMMHUYECKUM YPaBHEHUAM 110 aIFOPUTMY.

Hcnosib30BaTh NPH BBITOJHEHUH YYe6HBIX 3aJJaHUH TEKCThI y4e6HUKa,
CrpaBoYHble MaTepHasbl ([leprouiecKkyo CUCTEMY XHUMHUYECKUX
aseMeHTOB /l. Y. MeHzeleeBa, TabIMULy paCTBOPUMOCTH KUCJIOT,
OCHOBaHHUU U CoJiel B BOJE, 3JIEKTPOXUMUUYECKUH psJ, HAaPsSXKeHUH
MeTaJlJIoB).

Hcrosib30BaTh IpH BBINOJHEHWH y4eOHbIX 3alaHUH U B poLiecce
UCCIleJoBaTeIbCKOHN AeATeIbHOCTH HayYHO-NIONYJIAPHYIO JIMTEPATY Py
XHMHYECKOTr0 COoJiepKaHus, CIpaBOYHble MaTepHasbl, pecypcel IHTepHeTa
110CJIe KOHCYJIbTAllUH C IIelaroroM



Tema 5. O6mas
XapaKTepUCTHKa XMMHUYeCKUX
3j71leMeHTOB VA-Tpynnbl. A30T,
dochop u ux coeguHeHUsA
(74)

0611aa xapakTepUCTHKa 3JeMeHToB VA-rpynnbl. Oco6eHHOCTH
CTPOEHHS aTOMOB 3THX 3/IEMEHTOB, XapaKTepHble [l HUX CTeNeHU
OKHCJIEHHUS.

A30T, pacnpocTpaHeHye B Ipupoje, Gu3nyeckre U XMMHUYeCKHe
cBo¥icTBa. KpyrosopoT a3oTta B mpupoze.

AmMMMaK, ero ¢pusndecKre U XMMUYeCKHe CBOMCTBA, MTOJIyYeHHUe U
npuMeHeHue. Coi aMMOHUS, UX GU3NYECKHE U XUMUYECKHe
CBOWCTBa, NpuMeHeHHe. KauecTBeHHasi peakLysi Ha HOHbl aMMOHUSI.
A30THas KUCI0Ta, eé pUu3nUecKkrue U XMMHUYECKHE CBOMCTBA (06IIue
Kak [pe/ICTaBUTEJIS KJlacca KUCIOT U *cienududeckue™).
*A30THCTas KUCI0Ta. Mcnosib30BaHWE HUTPATOB U COJIEH aMMOHUS
B KaueCTBe MUHepPaJIbHbIX Y00peHH . *

XuMHUecKoe 3arpsi3HEHHE OKpY»Karoliel cpeibl CoeJHHeHUSIMU
azoTa (KHUCIOTHBIE J0XK/AH, 3arpsi3HeHNe BO3/yXa, IOYBBI U
BOJIOEMOB).

®ocdop, *aynotponnsle Moaudukanuu ¢ochopa*, pusudeckue u
XMMHUYeCKHe CBOMCTBA.

Okcup pocdopa(V) u pocpopHas kucaoTa, pusndecKkre U
XUMHUYECKHE CBOMCTBA, *nosyyeHue.* *KauecTBeHHasi peakius Ha
docdaT-moHbL*

*Wcnosb3oBaHue pochaToOB B KAaUeCTBe MUHEPAJIbHBIX Y00peHHH.*
3arpsi3HeHHe NPUPOJHBIX BOL0EMOB dpocdhaTaMH.

JleMoHCTpanuu
Konnekuuu: docdop u ux coeuHEHUS.
B3auMmo/ieficTBHe KOHIIEHTPUPOBAHHOM a30THOM KHUCJIOTHI C MeZbIO.

JlabopaTopHble ¥ IPaKTU4YeCKUe PaGoThbl

Jla6opaTOpHBIE OMBITHI:

1. BsaumogelicTBHE COJIEH aMMOHUS C IIET0YbIO0.

2. O3HaKoOMJIeHHe C 06pa3LaMy a30THBIX U GOCPOPHBIX Y400 peHUM.
[IpakTHYeckas paboTa:

Ne 10. [TosryyeHHe aMMUaKa, U3y4yeHUe ero CBOMCTB.

BbruucieHus
110 ypaBHEHHUSAM XUMUYECKUX peaKLui

O6bACHATH 0611Me 3aKOHOMEPHOCTH B U3MEHEHHUH CBOWCTB 3JleMeHTOB VA-
IPYIBI U X COeJUHEHUH C yY6TOM CTPOEHHS X ATOMOB.

XapakTepu3oBaTh GpU3MUecKHe U XMMUYEeCKHe CBOMCTBA NPOCTHIX BEIeCTB
asoTta u pocdopa U UxX coeiMHEHUH (aMMUaKa, CoJiel aMMOHHUS, a30THOH
KHUCJIOTBI, HUTPATOB, okcuza ¢pocdopa(V) u pochopHOH KUCIOTEHI,
docdaToB), cnoco6bl UX NOJYYeHHUs, IPUMEHEHMe U 3HaYeHNe B IpUpo/ie
Y ’KM3HH 4eJI0BEKA C UCIO0JIb30BAHUEM CXEMBL

Onpe/ie/iiTh HOHbI aMMOHUSA U pocdaT-HOHBI B pACTBOPE C UCIIOJIb30BAHUEM
TabJMIbl "XapaKTepHble peakLUX Ha KATHOHBI U aHUOHBI".

OGBSCHATH CYIHOCTb 9KOJIOTUYECKHX NPO6JIEM, CBI3aHHBIX C HAXOXK/EHUEM
coeZMHEeHUH a3oTa U pocdopa B OKpy:Kawllei cpefe.

[l1aHMpPOBATh U OCYLIECTBJSATh HA MPAKTHKE XUMHUYECKHEe 3KCIEPUMEHTHI,
NPOBOAUTH HAGJIIOJEeHUS, JleJJaTh BbIBOJBI 10 pe3y/bTaTaM 3KCIepU-MeHTa.

CnenoBaTh MpaBu/IaM 6e30MacHON paGoThl B IaG0OpaTOPHUH NPHU
HCII0JIb30BaHUU XMMHUYECKOH Mocyibl M 060pyA0BaAHUS.

[Ipou3BOUTH BBIYMCIEHUS 10 XUMUYECKUM yPaBHEHHUSAM.

HWcnosb30BaTh NpPHU BHINOJHEHNH Y4e6HbIX 3alaHUH TEKCThI y4eOHHUKA,
CIIpaBOYHbIe MaTepHasbl (lIepUOJUYECKYI0 CUCTEMY XHUMHYECKUX
asemeHTOB /. . MeHzeieeBa, TabIMILy pacCTBOPUMOCTH KUCJIOT,
OCHOBAHHUH U coJjieH B BOJie, 3JIEKTPOXUMHUYECKUH PsJi HAaNPsKeHUH
MeTaJlJIOB).

HWcnosb30BaTh NpHU BHINOJHEHNWH Y4e6HbIX 3alaHUH U B ITpoliecce

UCCJIe10BATEILCKON JIesiTE/IbHOCTH HayYHO-NONMYJISIPHYIO0 JIUTEPATYPY
XHMHUYECKOTO COJIepXKaHMsl, CIPaBOYHbIe MaTepHuasbl, pecypcel MHTEpHETa
nocJle KOHCY/IbTalluU C 1eJJaroroM

Tema 6. 061128 xapaKTepuc-
THKa XUMHUYECKHUX 3JIEMEHTOB
IVA-rpynunsl.

Yriiepoj 1 KpeMHHI U UX

Yriyiepoj, a/JuoTponHble MOAUPUKALUY rpaduT, ajMas.
BsaumogeiicTBre ¢ MeTa/llaMy, HeMeTaJlJlaMH,
KOHIIEHTPUPOBAHHBIMHU a30THOM U CEPHOU KHCIOTaMU,
pacnpocTpaHeHHUe B Ipupoje, U3ndecKre U XUMUYeCKHe

OG6BICHATH 061I[Me 3aKOHOMEPHOCTH B UI3MEHEHUH CBOMCTB 3J1eMeHTOB [VA-
IPYIIbl U UX COeJUHEHUN C YUETOM CTPOEHUS] UX aTOMOB.

XapakTepHu30BaThb pU3HUUECKHE U XUMHYECKHE CBOMCTBA MMPOCTHIX BENECTB
yIJepoJa U KPeMHHUS U UX COeIMHEHUH (OKCUZOB YIJ/Iepo/ia, YroJIbHOU
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coeMHeHuUs
(84)

cBo¥cTBa. Afcopbuus. KpyroBopoT yrsieposa B npupoze.
OKcuzbI yriiepofia, ux Gusndeckre U XMMUYeCKHe CBOMCTBA, UX
JleliCTBHe Ha KUBbIe OPTaHU3MBI, IOJyYeHHe U NPUMeHeHNE.
*JKoJIoruuecKre Mpo6JieMbl, CBsI3aHHbIE C OKCcUAOM yriaepoaa(1Vv);
TUIO0Te3a IJ106a/IbHOrO MOTeNJIeHNs KJIMMaTa; HapHUKOBBIH
adpdekT.*

YroJibHasi KHCJIOTA U €€ COJTH, UX GU3UIECKUe U XUMHUYeCKHe
CBOMCTBa, MoJiyyeHHe U npuMeHeHue. KauecTBeHHas peakius Ha
KapOOHAaT-UOHBL

*[lepBOHaYa/IbHbIE MOHSATHS 00 OPraHUYECKUX BELECTBAX KaK O
COeIMHEHUSX YTIepoJia: 0CO6EHHOCTH COCTaBa U CTPOEHUS.
[ToHsTHE 0 GUOJIOTUYECKH BaXKHBIX BEILECTBAX: KUPAX, GEJIKAX,
yrieBojax. MaTepuasbHOe eJHHCTBO OPraHUYECKUX U
HeOpraHU4YecKUX COeJUMHEHUM.*

*KpeMHU, ero ¢pu3ndecKkre U XMMHUYECKHE CBOMCTBA (Ha mpuMepe
B3aMMO/IEHCTBUS C MeTa/UIaMU U HeMeTa lJIaMH), MoJIydeHHe U
NpHUMeHEeHHe B 3JIeEKTPOHHUKe.*

*CoeuHeHUs1 KpeMHUs B npupoze. O61re npeAcTaBieHus 06
okcuze kpeMuus(1V) u kpeMHUEBOU KHca0Te. CUIMKATBI, UX
HCIOJIb30BaHKe B OBITY, MeIULIMHE, TPOMBILIJIEHHOCTH.
BaxkHelilne cTpouTe/IbHbIE MaTepUaJIbl: KepaMHUKa, CTEKJIO,
L[eMEeHT, 6ETOH, KeJie306eToH. [Ipo6JieMbl 6e30MacHOro
HCIOJIb30BaHHUs CTPOUTE/IbHBIX MAaTEPHAJIOB B OBCEHEBHOU
KU3HU.*

JleMoHCcTpanuu

Mojeu KpUCTa//IMYEeCKUX PEIIETOK aiMasa, rpadrTa, MOJIeKy bl
dynnepena.

AncopbLysi paCTBOPEHHBIX BeLECTB aKTUBUPOBAHHBIM YTJIEM.
[IpoTuBoras.

BI/ILLEOMaTepI/IaJIbI: CUJIMKATHAaA NPOMBILIJIEHHOCTb.

Mogeiu MOoJIeKY /1 OpraHUYeCKHX BelleCTB.

JlabopaTopHble ¥ IPpaKTU4YeCKUe PaGoThbl

JlaGopaTOpPHBIH OTBIT:

KauecTBeHHas1 peakuyst Ha KapOGOHAT- MOH.

[IpakTHYeckue paboOThI:

Ne 11. [TostyyeHHe yTJIEKUCI0TO ra3a U U3yyeHHUe ero CBOMCTB.
KauecTBeHHas1 peakuyst Ha KApOGOHAT- UOH.

Ne 12. PemieHne skcniepuMeHTa/IbHBIX 3a/ia4 10 TeMe «HemeTaslab».

BoruucsieHus
110 ypaBHEHUSM XUMUYECKUX PeaKIUH, eC/Id OJIUH U3 peareHToB
JlaH B BU/Ie BOJHOTO pacTBOpa C U3BBECTHOM MacCCOBOM Jj0JIEH.

KHCJIOTBI, Kap6OHATOB, OKCH/A KPEMHUSA, KPEMHHEBOH KHUCJIOTHI,
CUJIMKATOB), CIOCO6BI UX OJIy4eHUs], IPUMeHeHHe U 3HaueHue B IpUpoJie
Y ’KM3HH YesIoBeKa.

OnpefenaTb Kap6OHAT- U CUJIMKAT-

HOHBI B PacTBOpe.

O6BACHATD CYIHOCTb 3KOJIOTHYECKHX NPO6JIeM, CBA3aHHBIX C HAXOX/IeHHEM
YTJIEKHCIIOrO I'a3a B OKpYKalollel cpeje.

WinocTpupoBaTh B3aUMOCBSI3b HEOPraHUYECKUX COeJMHEHUH yTiepojia U
OpraHUYeCcKHX BELIEeCTB 10/, PYKOBOJCTBOM yYUTEJIS.

[I1aHUpPOBATh U OCYLIECTB/ATh HA NPAKTHKe XUMUYECKHE 3KCIEPHUMEHTDI,
HPOBOAUTDL HAOJIIO/EHUS, [eJIaTh BbIBOJBI 10 pe3yJibTaTaM 3KCIepUMEHTa
MoCJIe pe/iBapUTEbHON pabOThIL.

CnenoBaTh MpaBu/IaM 6e30MacHON paboThl B IaG0OpaTOPHUH NPHU
HCII0JIb30BaHUU XMMHUYECKOH Mocyibl M1 060pyA0BaHUS.

HWcnosb30BaTh NpPHU BHINOJHEHNUH Y4e6HbIX 3alaHUH TEKCThI y4eOHHUKA,
crnpaBoYHble MaTepHasbl ([leprHoguyecKyro CUCTEMY XHUMHUYECKUX
asemeHTOB /. . MeHzeieeBa, TabIMILy pacCTBOPUMOCTH KUCJIOT,
OCHOBAHHUH U coJjieH B BOJe, 3JIEKTPOXUMUYECKUH PsiJ| HANPsKeHUH
MeTaJlJIOB) NOCJ/e KOHCY/IbTAlMH C IIejaroroM.

HWcnosb30BaTh NpHU BHINOJHEHNWH Y4e6HbIX 3alaHUH U B ITpoliecce
UCCJIe10BaTE/IbCKON JIeTe/IbHOCTH HAyYHO-TIONYJISIPHYIO0 JINTEPATYPY
XMMHUYECKOTO COJiepXaHHUsl, CIPaBOYHbIe MaTepHasbl, pecypcel MHTEpHEeTa
H0CJIe KOHCYJIbTAllMH C IeJaroroM.

Paszaen 3. Meta/uibl 4 ux coeguHenus (20 4)
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Tema 7. O611He CBOMCTBa
MeTaJlJIoB
(44)

061as XapaKTepUCTHKA XUMHUYEeCKUX 3J1eMeHTOB — MeTaJlJIOB Ha
OCHOBAHHH HX M0JIOXKeHUs B [lepuouyeckoil cucTeMe XMMUYECKUX
aneMeHTOB /. U. MeHnzesieeBa U cTpoeHUs aToMOB. CTpoeHUe
MeTaJlJ10B. MeTasinyeckast CBSI3b U MeTaJl/InuecKas
KpHUCTa/JInyecKas pelIéTKa. JJIeKTPOXUMHUUECKUH psf,
HanpshKeHUH MeTa10B. PU3nuecKre U XUMHUYeCKUe CBOMCTBA
MeTaJlJI0B. *O611ue Crioco6bl NoJayYeHUs1 MeTaJLIoB. [IoHsATHE 0
KOpPPO3HH METaJIJIOB U OCHOBHbIE CIIOCOOBI 3allIUThl OT KOPPO3HUH.
CnzaBbl (CTaJjib, YYTYH, AIOpaJIOMUHUH, 6pOH3a), UX IPUMEHEeHUE B
OBITY U HPOMBIILJIEHHOCTH.*

JeMoHCcTpanuu

O3HaKoOMJIeHHe C 00pa3LjaMU MeTaJIJIOB U CIIJIABOB, UX
¢$r3MYecKUMU CBOMCTBaMHU.

Moje KpUCTa//INYeCKUX PEIIETOK MeTaslJIoB.
BujeomaTtepuasbl: KOppo3usi MeTaJJIOB.

JlaGopaTopHble U NpaKTHYecKHe paGoThl

JlaGopaTopHbIE OMBITHI:

O3HaKoMJIeHHe C 06pa3LaMH ClJIaBOB METaJIJIOB.

3aBHCHMMOCTb CKOPOCTH PeaKLUH MeTaJl1a C KUCJIO0TOH OT NPUPOAbI
MeTaJLa.

BoluucieHus
— I10 ypaBHEHHUSAM XUMUYECKUX PeaKL Ui, eC/id OJUH U3 peareHToB
COJIEPXKUT NPUMeECH

PacKpbIBaTh CMbICJ U3y4aeMbIX MOHSTUH U IPUMEHSTb 3TH NMOHSATHS NPU
ONKCaHUU CBOMCTB BELIECTB U UX MPeBpallle HUM.

OO6BICHATD 061He 3aKOHOMEPHOCTH B U3MEHEHHUU CBOMCTB 3JIEMEHTOB-
METAJIUIOB U UX COEIMHEHUH C YYETOM CTPOEHUS UX ATOMOB.

XapaKTepyU30BaThb CTPOEHUE METAJLIOB, 001Me GpU3UYECKUE U XUMUYECKHE
CBOWCTBa MeTaJIJIOB.

XapakTepH30BaTh 00LHe CIOCOOBI MOJyYeHUs] MeTaJlJIOB MOCIe
CTPYKTYpHUPOBaHHUA MaTepHaJa.

CrnesoBaTh npaBUJaM 6e30MacHOM paGoThI B 1a6OpaTOPUU MPHU
UCIIOJIb30BAaHUM XMMHUYECKOH MoCyibl M 060pyJ0BaHHUS.

11pOM3BOUTD BBIYMCIEHUA 0 XUMHUYECKHUM YPAaBHEHHUAM.

¥1L11UJIb3UBd'Ib 1P BbUIUV/IHCHMKM YHCUHDIX 3d/dHMY TCRULIDbl y1C€UHNRA,

LI PdBUYHDIE Md1€pPndJ/ibl (1IEPHMUAMNHELRKY U LULTEMY XVMWMHYCLRNX
JJVIEMEHTULB /1. ¥Y1. IVICH/IEJIEC B, 1TdUJIMLY pPpdLTBUpPMMULTA KMULILUT,
ULHUBdHNMM Y1 LUJIEY B BUAL, JJICK 1 PUXMMNYCLANY Pr/| HdllpARennn
MeTaJJIoR).

Hcnosib30BaTh IPU BBIOJIHEHUH yYeOHBIX 3aZIAHUH U B IIpoliecce
HCCJleJOBaTeIbCKON JIesTeIbHOCTH HayYHO-NONMYJISIPHYIO JTUTEPaTypy
XHMHUYECKOTO COJiepXaHHUsl, CIPaBOYHbIe MaTepHasbl, pecypcel MHTEpHETa
1ocJie pe/jBapUTebHON KOHCY/IbTAlMHU C NIelaroroM
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Tema 8. BaxkHeiiniue
MeTaJLJIbl M MX COeAUHEHUS
(164)

[llesiounble MeTa bl [losoxeHue B [lepuosuyeckoil cucteMe
XUMUYecKux 3jeMeHTOB /JI. . MeH/iesieeBa, CTpoeHUE aTOMOB.
HaxoxzeHue B npupoze.

dusnyeckre U XMMHUYecKre CBOMCTBA (Ha MpUMepe HATpUs U
Kasus). OKCUABI ¥ THAPOKCU/BI HATPUs U Kauus. [[puMmeHeHne
11eJIOYHBIX METAJIJIOB U UX COEIUHEHU M.

[[lesiouHO3€EMEbHBIE METAJJIbl MATHUN U KaJIbIIUH, CTPOEHUE
aToMoB. [losioxkeHue B [leproguieckolt cucTeMe XUMHUYECKUX
aneMeHTOB /. U. MenpesieeBa. HaxoxieHue B npupoje.
dusuyeckue U XUMHUYECKHe CBOMCTBA. BaxkHelilve coeiUHEeHUS
Kasbuus (OKcuJ, TuApOKcU/, coin). *JKECTKOCTb BOABI U CIIOCOGBI
eé ycTpaHeHHUs.*

Amomunuii. [lonoxenue B [lepuosnyeckoil cucTeMe XMMHYECKUX
asieMeHTOB /I. U. MeHze ieeBa, cTpoeHUe aToMa. Haxox/jeHue B
npupoje. Pusnyeckure U XUMUYeCKHe cBOHCTBa. AMdoTepHble
CBOWCTBA OKCHJA U THJIPOKCHAA.

’Keneso: coctas, cBolicTBa U noJiyyeHue. [losioxxeHue B
[Tepuosuyeckoil cucTeMe XUMHUYECKUX 3J1eMEHTOB

. U. MeHzesieeBa, cTpoeHKe aToMa. HaxoxAeHue B ipupoje.
dusnyeckue U xuMuyeckue cBoicTBa. OKCU/bI, TUAPOKCUABI U COJIU
xese3a(ll)

u xeJse3a(lll).

JleMoHCTpanuu

BsauMmogeiicTBYe HAaTpus C BOLOM.

OkpallMBaHUe NJIAaMeHU UOHAMU HATPUs U Kasusl.
OkpalMBaHUe NJIaMeHU UOHAMU KaJsbLHsl.
B3auMoeiicTBHe OKCcHUa KajbliMs C BOIOM.
BusieomaTepuasibl: ropeHue KeJie3a B KUCJI0PO/e U XJI0pe.

JlaGopaTopHbie U IpaKTU4YecKre paboThl
JlaGopaTopHbIE OMbITHI:

O3HaKoOMJIeHHe C 00pa3LaMU aJIOMUHUSA U eTo CIJIaBOB.
AMdoTepHbIe CBOHMCTBA THAPOKCHUIA AJTIOMHUHUS.
KadecTBeHHbIe peaKliMy Ha MOHBI JKeJie3a.
[IpakTHU4eckue paboThI:

Ne 13. PewreHue akcriepyUMeHTaJbHbBIX 33/ja4 10 TeMe «MeTaslibl».

BoruucieHus
10 YPaBHEHUSIM XUMUUYECKUX PEAKLMH.

O6bACHATH 06111e 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB 3JIEMEHTOB-
MeTaJ/UIOB B IPyNIax U UX COeJUHEHUH C Y46 TOM CTPOEHHs X aTOMOB.

XapakTepr3oBaTb PpU3NYeCKHe U XUMUYECKHe CBOWCTBA MPOCTBIX BEILECTB
MeTaJUUIOB U UX COeIMHEHNH (OKCHUZ0B, THAPOKCHU/IOB, COJIEl) C OOpoi Ha
CXeMy, CIOCO6BI X TOJIy4YeHHs, IPUMeHeHHe U 3HaYeHHe B IPUPO/Jie U XKU3HU
YeJl0BeKa.

Pacrno3HaBaTh C HOMOIbI0 KAYeCTBEHHBIX PeaKLMH HOHbI META/UIOB (MarHus,
KaJIbIius, aJIIOMUHUS, LIMHKQ, 2KeJie3a (2+), xkesesa (3+), meau (2+) ¢
HCI0JIb30BaHUEM TabJIMIbI "XapaKTepHbIe peaKI[My Ha KATUOHBI'".

[I1aHHUPOBATb U OCYILECTBJISITh HAa IPAKTUKE XUMUYECKHE 3KCIIEPUMEHTH,
HPOBOAUTD HAGJII0JIEHUS, eJIaTh BBIBO/bI [10 PE3YJ/IbTATaM 3KCIIEPUMEHTA.

CnesoBaTh npaBUIaM 6e30MacHON paboThI B JJaGOPATOPUH NTPU
MCII0JIb30BAaHUM XMMHUYECKOH MTOCY/bl ¥ 000PY0BaHMUSL

[Ipou3BOUTH BBIYMCIEHUS 10 XUMUYECKUM yPaBHEHHUSAM.

BoicTpauBaTh pa3BépHyThle MUCbMEHHbIE U YCTHbIE OTBETHI C ONOPOX Ha
MHGOPMaLMIO U3 yYeGHHKA U CIPABOYHBIX MaTepHaJIOB, TPAMOTHO
MCII0JIb30BaTh U3Y4YEHHBIN MOHATUHHBIN annapaT Kypca XMMHUH.

Hcnosib30BaTh IPU BBINOJIHEHWH yYeOHBIX 3aZlaHUH U B Ipoliecce
ucc/e10BaTe/IbCKON JieTe/IbHOCTH Hay4HO-NIONYJISIPHYIO0 JIUTepaTypy
XUMHUYECKOT0 COZiep>KaHus, CIpaBOYHbIe MaTepHaslbl, pecypcsl UHTEpHeTa
HocJie npe/jBapUTeIbHOM KOHCY/IbTAlMHU C IelaroroM

Pa3gen 4. Xumusa 1 okpykaromas cpega (3 4)

Tema 9. BemiecrBa u
MaTepuaJbl B )KU3HU
YeJioBeKa

*HoBble MaTepHaJibl U TEXHOJIOTHUH. BEI.LIECTBa " MaTepuaJibl B
HOBCEAHEBHOﬁ »KM3HMU YeJsioBeKa. XMMHUS U 3J0pOBbeE. Be3zonacHoe
HCII0JIb30BaHHWE BEIECTB U XUMHUYECKUX pea}cuuﬁ B 6bITy.

XapaKTepu30BaTh POJib XMMUH B pa3/IM4YHbIX chepax AesTebHOCTH JIeH,
OCHOBHbIE BEIECTBA U MaTepHUaslbl, IPUMeHsEMbIE B )KU3HU COBPEMEHHOTO
YeJsI0OBEKa.
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(34) [IpupoaHbIE HCTOYHUKH YTJIEBOAOPO 0B (YroJib, IPUPOAHBIH ras, OGBSCHATD YCJI0BUS 6€30MaCHOTO UCIO0JIb30BaHHUS BEIECTB U XUMUUYECKUX

HedTh), IPOAYKTHI UX epepabOoTKH, UX POJIb B OBITY U peaknui B GBITY.

MPOMBILIJIEHHOCTH. AHa/IM3MpOBaTh U KPUTHUYECKH OLleHUBATh MHPOPMALMIO O BIUSAHUU

OCHOBBI 3K0JIOTHYECKOH IPaMOTHOCTH. XMMHYECKOe 3arpsi3HeHHe HPOMBILIJIEHHOCTH, CeJIbCKOI'0 X03SMCTBa, TPAHCIIOPTA U AP. HA COCTOSHUE
OKpy»Kalollei cpe/ibl (Ipeie/IbHO ONYCTUMAas KOHLIEeHTPaL U OKpY’Kalollel cpeJibl.

BewectB — [1/JIK). YMeTb 0Ka3bIBaTh NEPBYI0 NOMOLb IPU XUMUYECKUX 0XKOTax U OTPaBJIeHUAX.
PoJib XMWY B PeLIEHUH SKO0JIOTUYECKHUX IIpobJieM.* [IpyHMMaTh y4acTue B 06CYyX/I€HUH NPO6JIeM XMMUYECKOH U 3KOJ0THYeCKON

HaNpaBJIeHHOCTH, BbICKa3bIBaTh COOCTBEHHYIO MO3ULUIO 110 pobJieMe U
npeJjlaraTb BO3MOXHbIE MYTH €€ pelleHus C 0II0por Ha HHpopMaLuIo U3
y4eOHMKa U CIIpaBOYHbIe MaTepuasbl, pecypcbl MHTepHeTa.

[Ipu paspaboTke pabouyel mporpaMMbl B TeMaTHUYe€CKOM IJIAHWPOBAaHUM JIO/DKHBI ObITb YYTEHbl BO3MOXXHOCTH HCII0JIb30BAaHMSA 3J1eKTPOHHBIX (IMQPOBbIX)
00pa3oBaTe/IbHBIX PECypCOB, ABJAIIUXCA y4eOHO-MeTOAMYeCKUMH MaTepHhaaMu (My/JbTUMeJUiHble IPOrpaMMbl, 3JIeKTPOHHble YYeOHUKH WU 33JlaYHUKHY,
3JIeKTPOHHble GMOJIMOTEKH, BUPTyaJibHble J1ab0paTOPUH, UTPOBble NMPOrpaMMbl, KOJJIEKIHMHA LMPPOBBIX 00pa30BaTeJbHBIX PECYPCOB), HMCIOJb3yeMbIMU JJIS
06y4yeHUsI M BOCIHMTAHMUA DPA3JIUYHBIX TIPYIN I0Jb30BaTeseld, NPeACTaBJeHHbBIMH B 3JEKTPOHHOM (LUPPOBOM) BHJE U DPEANHUIYIOIUMH JUJAKTHYECKHUE
Bo3MoxkHocTU UKT, cofieprkaHre KOTOPBIX COOTBETCTBYET 3aKOHOATENbCTBY 06 06pa30BaHUML.

IHOYPOYHOE INTAHUPOBAHHME

8 KUIIACC
Konn4yecTBo yacos DJIEeKTPOHHbIE
Ne Hara undposbie
Tema ypoka Koutpoabubie | IlpakTuyeckne
n/n Bcero U3y4eHus o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
[Tpenmer xumuu. Posie xumnu B bubnuorexa [IOK
1 1
JKU3HU 4elloBeka. Tena u BemiecTna 02.09.2025 | https://m.edsoo.ru/ff0d210c
5 [TonsaTne o MeTo1ax MO3HAHUS B 1 bu6mmoreka [IOK
XUMHHU 04.09.2025 | https://m.edsoo.ru/ff0d227e
[Ipaktruueckas padorta Ne 1
3 «[IpaBuia paboTHI B 1ab0OpaTOpUu 1 1 bubnmoreka [JOK
npuéMbI 0OpaIeHus C 09.09.2025 | https://m.edsoo.ru/ff0d23dc
71a00paTOPHBIM 000PYIOBAaHUEM
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Ywncteie BC€IIECTBA U CMECH.

bu6mmoreka [JOK

4
CriocoObI pazfeneHus cmecen 11.09.2025 | https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padora Ne 2
5 «Pasnenenue cMeceit (Ha mpuMepe bubmorexa [OK
a ' (fa TprMEp 16.09.2025 |  https://m.edsoo.ru/ff0d28c8
OYMCTKHU TIOBAPEHHOW COJIN)»
6 ATOMBI 1 MOJICKYJTBI bubmorexa [OK
Y 18.09.2025 | https://m.edsoo.ru/ff0d2a6e
7 XUMHUYECKHUE FIIEMEHThI. 3HAKU bubmuoreka [JOK
(CUMBOJIBI) XUMHYECKUX DJIEMEHTOB 23.09.2025 | https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CIOXKHBIE BEIIECTBA bubmorexa HOK
P 25.09.2025 |  https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJICKYJISIPHOE YUCHHE bubmorexa HOK
YAPHOC ¥4 30.09.2025 | https:/m.edso0.ru/ff0d2d50
3aKoH MOCTOSTHCTBA COCTaBa
10 BellecTB. XuMuieckas popmyna. bubnuoreka [IOK
BanenTHOCTh aTOMOB XMMHUYECKUX 02.10.2025 | https://m.edsoo.ru/ff0d2eae
DIIEMEHTOB
it | o e e
yip 07.10.2025 | https://m.edsoo.ru/ff0d323c
Mmacca
MaccoBas 10Jis1 XUMHYECKOTO bu6mmoreka [IOK
12
JJIEMEHTA B COETUHEHUN 09.10.2025 | https://m.edsoo.ru/ff0d350c
KonuyecTBo BemecTBa. MoJib. bubmuoreka [JOK
13
MounsipHast Mmacca 14.10.2025 | https://m.edsoo.ru/ff0d5230
®duzndeckrue U XUMHUYECKUE SBICHUS. bu6mmoreka [IOK
14
XUMHYeCKasi peakIusl 16.10.2025 | https://m.edsoo.ru/ffod37fa
IIpu3Haky M ycaoBUs MPOTEKAHUS bubnuoreka [JOK
15 .
XUMHYCCKHX PEaKIIHA 21.10.2025 | https://m.edsoo.ru/ff0d3al16
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3akoH COXpaHCHHUA MacCChl BEIICCTB.

bu6mmoreka [JOK

16
XUMHYECKUE YPAaBHEHHUS 23.10.2025 |  https://m.edsoo.ru/ff0d3b88
Brrurcnenus: KoJIM4eCcTBa, MacChl
17 BEIIECTBA 10 YPAaBHECHUAM bubmorexa HOK
Ypagmen 06.11.2025 | https://m.edsoo.ru/ff0d5708
XUMHYECKUX PEaKIIHi
M. B. JIoMOHOCOB — y4€HBIN-
18 sHIMKIoNeUucT. O000IIeHHE U Bubmmorera [JOK
' B 11.11.2025 | https://m.edsoo.ru/ff0d40c4
CUCTEeMAaTH3aIs 3HAHUH
19 Kontponphnas padora Nel o teme 1 bubnuorexa [IOK
«BermiecTBa U XUMHUYECKUE PEAKITAN 13.11.2025 | https://m.edsoo.ru/ff0d4290
B — .C
20 B(?; nya KI/Cll(\:/IJf((): Bor%f 3J1:1\:z:-11: u Bubmmorexa LIOK
AYXa. poat 18.11.2025 | https://m.edsoo.ru/ff0d448e
npocTtoe BemecTBo. O30H
Kiaccugukanus XuMHIECKIX
21 eakimii (COeAMHEHHUS, Pa3JIOKECHHUS bubmorexa LIOK
P P : 20.11.2025 |  https://m.edsoo.ru/ff0d3f34
3aMelleH s, 0OMeHa)
duznyecKkrue 1 XUMHUYECKHe
99 CBOMCTBA KHCIOpoa (peakiun bubnuotexa [JOK
okwucieHus1, ropenue). [lonstue 06 25.11.2025 | https://m.edsoo.ru/ff0d4614
OKCHIaxX
CriocoObl IOTy4YeHHs] KHCIOpoAa B
23 naboparopun fn OMLII_HJ'ICHEIOI([:TI/I brbmorexa [OK
parTop P ' 27.11.2025 | https://m.edsoo.ru/ff0d497a
[Ipumenenne kucnopoaa
TemnoBoii 3pdexT xumuueckoi
24 peaKkuuH, MOHIATHE O bu6mmoreka [IOK
TEPMOXMUMHUYECKOM YpaBHEHHUH, IK30- 02.12.2025 | https://m.edsoo.ru/ff0d4790

N SQHAOTCPMHUYCCKUX PCAKIUAX
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TomuBo (HeTh, Yrojb ¥ METaH).

25 3arpsi3HEHUE BO3/yXa, CII0COOBI €r0 bubmmorexa [IOK
p Ayxa, 04.12.2025 | https://m.edsoo.ru/ff0d4c4a
PEIOTBPALCHHS
[Tpaktruueckas padota Ne 3 o Teme
26 «ITonyyenue u cobupanue bubmorexa [OK
i p . 09.12.2025 | https://m.edsoo.ru/ff0d4ae2
KHCIIOPO/1a, U3Y4CHHE €TO CBOWCTBY
97 Bonopoa — anemeHT u npocroe bubnuorexa [JOK
BelecTBo. HaxoxieHue B mpupoie 11.12.2025 | https://m.edsoo.ru/ff0d4ddO
dusznueckue €CKHUE
28 CBI:)ﬁIZjBaK;IO I;I)X(I)/I I\ZHI;I EI\H/ICHGHI/IC bubmotera [JOK
aopona. p 16.12.2025 | https://m.edsoo.ru/ff0d4dd0
BOJIOpOJa
29 ITousaTHe 0 KUCIOTAX U COJIIX bubmorexa [IOK
18.12.2025 | https://m.edsoo.ru/ff0d50d2
CrniocoOblI mostyueHust BOAOPOJia B bu6mmoreka [IOK
30
1aboparopuu 23.12.2025 |  https://m.edsoo.ru/ff0d4ddo0
IIpaxTrueckas padorta Ne 4 o Teme
31 «Hpon eHHE U 2061/1 aHue BOAOPOaa bubmorexa HOK
¥ . P FOpoad, 25.12.2025 | https://m.edsoo.ru/ff0d4f42
U3YyYEHHUE ero CBOMCTBY
MounsipHblii 00BEM ra3oB. 3aKoH bubmuoreka [JOK
32
Asorazpo 30.12.2025 | https://m.edsoo.ru/ff0d542e
Breruncienus o0béMa, KOIMYECTBA
33 BEILECTBA ra3a [0 €ro U3BECTHOM bubmmorexa TIOK
B y 13.01.2026 | https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEI[ECTBA WIIH 00BEMY
Brruucienus o0bEMOB ra3oB II0
34 aBHEHMIO PEAKIIUH Ha OCHOBE bubmorexa HOK
M p N 15.01.2026 | https://m.edsoo.ru/ff0d5708
3aK0Ha 0OBEMHBIX OTHOILIEHHUI ra30B
duznvyecKrue 1 XUMUUECKHE bu6moreka [IOK
35 N
CBOMCTBA BOJBI 20.01.2026 | https://m.edsoo.ru/ff0d587a
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Cocras ocHoBauuii. [loustue 00

bu6mmoreka [JOK

36
WHIUKATOpaxX 22.01.2026 | https://m.edsoo.ru/ff0d59e2
Boga kak pacTBOpHUTEIb.
37 HacpliieHHbie 1 HEHACHIIIICHHbBIE bubmuoreka [JOK
pactBOpbl. MaccoBast 10J1s1 BEIIECTBA 27.01.2026 | https://m.edsoo.ru/ff0d5b40
B pacTBoOpe
[Tpaktrueckas padota Ne 5 o Teme
38 «[IpuroToBneHune pacTBOPOB C bubnuotexa [JOK
omnpeeEHHON MacCOBOM T0IeH 29.01.2026 | https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BELIECTBAY»
KonTponeHast padota Ne2 mo reme bubnuoreka LIOK
39 1
«Kwucmopo. Bogopoa. Boga» 03.02.2026 | https://m.edsoo.ru/ff0d6342
Okcupl: cocTas, Kiiaccudukanus, bubauoreka [IOK
40
HOMEHKJIaTypa 05.02.2026 | https://m.edsoo.ru/ff0d664e
I1 €CKHUE CBOWCTBA
| xncroruax, oenomn Butimiorers LIOK
' 10.02.2026 | https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCUIOB
OcHoBaHUs: cOCTaB, KjIaccuukaus, bubnuotexa [JOK
42
HOMEHKJIaTypa 12.02.2026 | https://m.edsoo.ru/ffod67ca
[TonyyeHne n XMuMHUYECKHE CBOKMCTBA bubnuoreka [JOK
43
OCHOBAHUH 17.02.2026 | https://m.edsoo.ru/ffod67ca
Kucnotsl: cocras, kiaccuduxanus, bubnuoreka [IOK
44
HOMEHKJIaTypa 19.02.2026 | https://m.edsoo.ru/ffOdfee2
45 [Tonyuenue u XuMu4eCcKre CBONCTBA bubnuorexa [IOK
KHCIIOT 24.02.2026 | https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATYpA,
46 cnoco((irf Hz(l)n )eHI/ISI XI/IMI/I‘—IZEKI/IG brbmorexa [OK
YACHH, 26.02.2026 |  https:/m.eds00.ru/00ad9474

CBOICTBA
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[TpakTtruueckas padota Ne 6. Pemenue
IKCIEPUMEHTATBHBIX 3a/1a4 110 TEME

Bbu6mmoreka [JOK

47
«OCHOBHBIE KJIaCChl HEOPTAHUYECKUX 03.03.2026 | https://m.edsoo.ru/00ad9b7c
COCIMHECHUI»
I'enernueckas CBA3b MEX
48 KH:CZ;;H H;Io ];zHI;IiCKII/[D}: Bubmmorexa [JOK
. p 05.03.2026 | https://m.edsoo.ru/00ad9a50
COCAMHEHUI
O06o01IeHnEe U CHCTeMAaTH3aIUs bubmuoreka [{OK
49 .
3HAHUM 10.03.2026 | https://m.edsoo.ru/00ad9ch?2
KonTponbnas padora Ne3 o Teme
50 "OCHOBHBIE KJIACCHI HEOPTAaHUYECKHIX 1 bubmotera [JOK
. 12.03.2026 | https://m.edsoo.ru/00ad9ela
COCAMHCHUI
ITepBble MONBITKU KiIacCU(DHUKAIIAN
51 XI/H\I:/)II/I‘IGCKI/IX 3JICMEHTOB ?IOH}II;I/IG 0 bubmorexa HOK
' 17.03.2026 | https://m.edsoo.ru/00ad9ffa
TPYIIIax CXOJHBIX SJIEMEHTOB
[leproanueckuii 3aKOH 1
52 [lepnoanueckas cucrtema bu6mmoreka [JOK
XUMUYECKUX AeMeHToB JI. U. 19.03.2026 | https://m.edsoo.ru/00ada52c
MenneneeBa
53 Ilepuonasl, TPYIINIEI, TOATPYIIIIBI Bubmorexa OK
P » TPYHITHL Pyt 24.03.2026 | https://m.edsoo.ru/00ada52c
Crpoenne aromoB. CoCcTaB aTOMHBIX bubnuoreka [IOK
54
anep. M3oromnbl 26.03.2026 | https://m.edsoo.ru/00ada342
CtpoeHue MEeKTPOHHBIX 000JI0UYEK
55 aToMOB 311eMeHToB [leprnoanueckoit bubmmorera LOK
07.04.2026 | https://m.edsoo.ru/00adasbc
cucrtemsl /1. 1. MeHnaeneeBa
XapakTepuCcTUKa XUMHUUECKOTO bubnuoreka [JOK
56
3JIEMEHTA TI0 €0 TMOJIOKCHHUIO B 09.04.2026 | https://m.edsoo.ru/00ada824
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[Tepuonuueckoii cucreme 1. U.
Menneneena

3nauenue [leprnoandeckoro 3akoHa
JUTSL pa3BUTHS HAYKU U MMPAKTHKU. [].

bu6mmoreka [JOK

57
U. MenneneeB — yu€Hbll, earor u 14.04.2026 | https://m.edsoo.ru/00ada96e
rpaKIaHIH
Pese i1 ypok. O6001IeHNE
58 CHCTI;;I;ELIZ;IP usi 3HaHI/II;u / o 1 bubmorexa [IOK
. . 16.04.2026 | https://m.edsoo.ru/00adb33c
Bcepoccuiickast mpoBepodHasi paboTa
KonTponbnas pabora Ned o teme
59 «Ctpoenue aroma. XUMHUYECKas 1 bubnuoreka LIOK
cBs3b» [ Beepoccuiickast 21.04.2026 | https://m.edsoo.ru/00adb486
npoBepoyvHas padboTa
DIIEKTPOOTPUIIATEIIBHOCTH AaTOMOB bubnuorexa [JOK
60
XUMHYECKHX JIEMEHTOB 23.04.2026 | https://m.edsoo.ru/00adaab8
61 Nonnas xumuueckas CBsi3b bubmorexa HOK
28.04.2026 | https://m.edsoo.ru/00adac34
KoBanenTHas nossipHas Xumudeckas bubmuoreka [JOK
62
CBSI3b 30.04.2026 | https://m.edsoo.ru/00adaab8
KoBanenTHas HenoJsisipHas bubnuotexa [JOK
63
XAMUYECKas CBSI3b 05.05.2026 | https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
64 C
TCTCHD ORHCACHINT 07.05.2026 | https://m.edsoo.ru/00adae28
OKUCIUTENbHO-BOCCTAHOBUTEIIHLHBIE bubmuoreka [JOK
65
peakuuu 12.05.2026 | https://m.edsoo.ru/00adb076
66 OKucCIuTeNM U BOCCTAHOBUTEIIH bubmorexa HOK
14.05.2026 | https://m.eds00.ru/00adb076
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PesepBHbIil ypok. O600IeHNE 1

67 CcHCTeMaTH3aIlusl 3HaHWH 110 TeMe 1 bubmuoreka [JOK
«CTtpoeHne aToMa. XUMHYECKast 19.05.2026 | https://m.edsoo.ru/00ad9ch2
CBSI3b»
68 PesepBublii ypok. O6001IEHNE U 1 bubnuorexa LIOK
cCUCTEMATU3aIMs 3HAHUN 21.05.2026 | https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68 5

I[TPOTPAMME
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9 KVIACC

KounvecTBO yacon JIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabhusbie | IlpakTuyeckue
n/n Bceero U3Y4YeHU s oOpa3oBaTeJibHbIE
padoThI padoTbI
pecypcsbl
[lepnoanueckuii 3akoH. [lepnoanueckas
1 CI/IfTeMzzll XUMHYECKUX SHCMIC)HT(?B pIRn Y| 1 bubmorexa HOK
T 02.09.2025 |  https://m.edsoo.ru/00adb59
Menneneesa
3aKOHOMEPHOCTH B MI3MEHEHUH CBOWCTB
2 XI/IMI/I‘IGCKiX AIIEMEHTOB TEPBBIX TPEX 1 bubmmorexa [IOK
p p 04.09.2025 |  https://m.edsoo.ru/00adb6b6
NIepUOJIOB
3 Knaccudukanmst 1 HOMEHKIaTypa 1 bubnuotexa [JOK
HEOPraHNYECKUX BEIIECTB 09.09.2025 | https://m.edsoo.ru/00adb7e2
Buapl XUMUYECKOU CBSI3U U TUIIBI bubnuotexa [JOK
4 . 1
KPUCTAITIMYECKUX PEHIETOK 11.09.2025 | https://m.edsoo.ru/00adbac6
Kontponsnas padora Nel o teme
i 1 1
5) «[ToBTOpEHNUE U yriryOJIeHHE 3HAHUHA 16.09.2025
OCHOBHBIX pa3zesioB Kypca 8 ximacca
6 Knaccugukarus XuMHUuecKuX peakiuii mo 1 bubnuoreka [IOK
Pa3IUYHBIM IPU3HAKAM 18.09.2025 | https://m.edsoo.ru/00adbch0
[ToHATHE O CKOPOCTH XUMHYECKOMN
7 eakiuu. [loHsiTe 0 TOMOTE€HHEIX U 1 bubnnorexa LIOK
P ' 23.09.2025 | https://m.edsoo.ru/00adbe9a
TeTePOTCHHBIX PEaKIUsIX
8 [ToHsITHE O XMMUYECKOM PAaBHOBECHH. 1 bubmuotexa [JOK
MDaxTOPHI, BIUSIOIIHME HA CKOPOCTh 25.09.2025 | https://m.edsoo.ru/00adc28c
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XHUMHYSCKOM p€aKknuun U MOJOKEHUC
XUMHYCCKOI'0 PAaBHOBCCHUA

OKHCIUTEIBEHO-BOCCTAHOBUTCIIHHBIC

bubmunorexa [JOK

9
peakuuu 30.09.2025 | https://m.edsoo.ru/00adcade
Teopus 3MEKTPOJIUTUUECKON
10 muccoranyi. CribHBIE U cl1a0bie bubmorexa [JOK
' 02.10.2025 | https://m.edsoo.ru/00adcd68
AIIEKTPOJIUTHI
11 HNouHble ypaBHEHUS PEAKIIUI bubmorexa LOK
M peakt 07.10.2025 |  https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMICTBA KUCIIOT U
12 OCHOBAaHMI B CBETE IIPEACTABICHUN 00 bubmmorexa [JOK
P 09.10.2025 | https://m.eds0o.ru/00add5d8
AJICKTPOJIMTHYCCKOM TUCCOIHUAIIIN
XHUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 MIPEACTABIEHUAN 00 DIIEKTPOIUTHYECKON bubmorexa HOK
p P 14.10.2025 | https://m.edsoo.ru/00add8b2
IUCCOIIAAIINHT
14 IToHATHE O THAPOIN3E CONEH bubmorexa HOK
P 16.10.2025 | https://m.edsoo.ru/00add9d4
. bubmuoreka [JOK
15 006006
ODIICHHE H CHCTEMATH3AIA SHAHIH 21.10.2025 | https://m.eds0o.ru/00addd12
16 [TpaxkTrueckas padorta Ne 1. «Pemienue bubmuoteka [{JOK
AKCIIEPUMEHTAIBHBIX 3371a4) 23.10.2025 | https://m.edsoo.ru/00addbfa
K 0 Ne2
17 Onexmpommnceras anccommas uGnoexa LIOK
p o TRHATTHA. 06.11.2025 | https://m.edsoo.ru/00addecO
XUMHYECKUE PEAKIIMU B pACTBOPAX»
18 OO11ast XapaKTepUCTHKA TAJIOT€HOB. bubmuoreka [JOK
XVMHYECKUE CBOMCTBA HA IIPUMEPE XJIOpa 11.11.2025 | https://m.edsoo.ru/00addfe2
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Xnopoogopos. ConsiHas KHCIIOTA,

bu6mmoreka [IOK

19 7 , ,
XHUMITICCKHE CBOHCTRA, TOLYHeHHC 13.11.2025 | https://m.edsoo.ru/00ade104
MPUMEHCHUE
[Tpaktruueckas padota Ne 2 o Teme
20 «[TonydeHue CONITHON KUCIOTHI, U3YdECHUE bubmorexa LHOK
. . ' 18.11.2025 | https://m.edsoo.ru/00ade348
e€ CBOMCTBY
Brruncnenus o ypaBHEHUSIM XUMHYECKUX
21 €aKIMii, eCJIM OJIMH U3 PEarcHTOB JIaH B bubmmorexa [JOK
P ! 20.11.2025 |  https://m.eds00.ru/00ade488
n30bITKE
99 OO6mias xapakrepuctuka 31eMeHToB VIA- bubnmnorexka [JOK
TPYIIITBI 25.11.2025 | https://m.edsoo.ru/00ade64a
ANnoTpornHbie MOAU(UKALIMY CEPBI.
23 Haxo>1<p eHue ce I)II[ Hq)eé c:e I/IHGEH/Iﬁ B bubmmorexa [JOK
a P f[ 27.11.2025 | https://m.edsoo.ru/00ade64a
pupoJie. XUMUIECKHE CBOHCTBA CEPBI
24 CepoBosiopoa, cTpoeHue, pusndeckue u bubnmnorexa [JOK
XUMHUYECKHE CBOMCTBA 02.12.2025 | https://m.edsoo.ru/00ade802
Oxkcubl cepbl. CepHast KUCTIOTa,
25 ¢u3nyeckre 1 XMMUYECKHE CBOMCTBA brmmorexa [OK
' 04.12.2025 | https://m.edsoo.ru/00adea28
MPUMEHEHUE
XVMHUYECKUE PeaKIInH, JIeKaIINe B OCHOBE
MPOMBIIIJIEHHOTO CII0C00a MOJTydeHust
26 CEpHOM KUCIOTHL. XUMUYECKOE Bubmmorexa [IOK
' . 09.12.2025 | https://m.edsoo.ru/00adec8a
3arpsi3HeHHE OKpYKalolIei cpepl
COEIMHEHUSIMHU CEPhI
Beruucnenue MaccoBoil J0IM BBIXO1a bubmmoreka [{OK
27
MPOJYKTa peaKuu 11.12.2025 | https://m.edsoo.ru/00adec8a
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OO0m1as xapakTepucTuka 3JeMeHToB VA-
rpymnmsl. A30T, pacpoCTpaHECHHUE B

bubmunoreka [JOK

28
npupoze, Gu3ndeckue 1 XUMHYECKHE 16.12.2025 | https://m.edsoo.ru/00adeea6
CBOMCTBA

29 AmMHaK, ero (u3NYecKue 1 XUMHYECKHIE bubnuoreka [IOK
CBOICTBA, MOJIydeHUE U IPUMEHEHUE 18.12.2025 | https://m.edsoo.ru/00adf004
IT 6ota Ne 3

B dlonyserne avnanasa, wayuene ero Batimtonera IOK

e St 23.12.2025 | https://m.eds00.ru/00adf180
CBOMCTB»

31 A3oTHas KUCIIOTa, €€ Pu3nyecKue u bubnmnorexka [JOK
XUMHYECKHE CBOMCTBA 25.12.2025 | https://m.edsoo.ru/00adf306
Hcnonp3oBaHne HUTPATOB U COJIEH

32 aMMOHHUS B KAYECTBE MUHEPAIbHBIX bubnmnorexa [JOK
yaoopeHuil. XumMuueckoe 3arps3HeHue 30.12.2025 | https://m.edsoo.ru/00adf518
OKpYXKarolllel cpe/ibl COeAMHEHUSIMU a30Ta
() .0 \Y

33 (1)(())005(()) pHaHKISItI/If (cl)):: (bq())gjn(qelfne u bubmiorexa LIOK

P . 13.01.2026 | https://m.edsoo.ru/00adf68a
XHUMHYECKHE CBOMCTBA, TMOTy4eHHE
Hcnons3oBanue GocdaToB B KauecTBe
34 MUHEpaIbHBIX (?)6 (EHI/Iﬁ 3arpsi3HeHue brbmmorexa [OK
p . YAOOP $arp 15.01.2026 | https://m.edsoo.ru/00adfc20
npUpoaHOIi cpenbl pocharamu

35 Yraepon, pacnpocTpaHeHUE B IPUPOJIE, bubmuotexa [JOK
¢u3nueckre 1 XUMUYECKHE CBOMCTBA 20.01.2026 | https://m.edsoo.ru/00adfd9c
Oxcuipl yriaepona, ux Gu3n4ecKue u

36 XHMHUYECKHE CBOMCTBA. DKOJIOTHUECKUE bubmmoreka [{OK
poOJIeMBbl, CBSI3aHHBIE C OKCHIOM 22.01.2026 | https://m.edsoo.ru/00adfebe

yriepoaa (1V)

55



https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe

bubmunoreka [JOK

37 VYrojpHasg KUCIOTA U €€ COJIU
27.01.2026 | https://m.edsoo.ru/00ae006¢
[IpakTuueckas padota Ne 4 o Teme
38 "[loydeHue yrieKucioro rasa bubmmorexa [JOK
. ' N 29.01.2026 | https://m.edsoo.ru/00ae027e
KauecTBenHas peakmusi Ha KapOOHAT-UOH
[TepBoHayanbHBIC TOHATHS 00
39 OpraHWYeCKHUX BEIIECTBAX KaK O Bubmorexa ITOK
03.02.2026 | https://m.edsoo.ru/00ae054e
COCIMHEHUSX YIIIepo/ia
40 KpeMmHuuii u ero coequHeHus Bubmiorexa IJOK
p 05.02.2026 | https://m.edsoo.ru/00ae080a
[TpakTrueckas pabota Ne 5. Perenue
41 AKCIICPUMEHTAIBHBIX 3aJ1a4 I10 TEME bubmuoreka [JOK
«BaxxHenme HeMeTaluIbl ¥ UX 10.02.2026 | https://m.edsoo.ru/00ae0bf2
COEIUHEHUS»
KonTponeHast padota Ne3 mo teme
42 «BaxHeH1Ie HEMETAIIIBI U UX bubnmnorexa LIOK
12.02.2026 | https://m.edsoo.ru/00ae0el8
COEIUHEHUS»
OO01as XxapakTepUCTUKa XUMUYECKIX
3JIEMEHTOB — METAJUIOB. MeTaminueckas
43 CBS3b U METAINYECKasd KPUCTAIUINYECKAs bubmmorexa LHOK
N pu 17.02.2026 | https://m.edsoo.ru/00ae103e
pemérka. Ouznyueckue CBOMCTBa
METAJUIOB
XHUMHUYECKHE CBOMCTBA METAJIOB.
44 DIIEKTPOXUMUUECKUI PSAT HAIPSDKEHUH bubnmotexa LOK
P P p 19.02.2026 | https://m.edsoo.ru/00ael1156
METAJLIOB
45 OO6mre crnocoObl MOTYyYeHHS] METaJIIOB. bu6mmoteka [{JOK
Crnassl. Berarcnenus mo ypaBHEHUSIM 24.02.2026 | https://m.edsoo.ru/00ae1156
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XUMUYECKUX PEaKIIUi, €CIU OJIUH U3
PEareHTOB COJIEPIKHUT MPUMECH

46 IlousTHE 0 KOPPO3UU MCTAJIJIOB bubmorexa [IOK
pp 26.02.2026 | https://m.edsoo0.ru/00ael278
bu6mmoreka [IOK
47 [lenounpie MeTaib 03.03.2026 | https://m.edsoo.ru/00ae14b2
48 Oxcupl ¥ TUAPOKCUIBI HATPUS U KaIus bubmorexa LIOK
A AP A p 05.03.2026 | https://m.edsoo.ru/00ae14b2
49 [llenoyHoO3eMeNnbHBIC METAILIBI — KaIbLIHH bubmuorexa [JOK
Y MarHui 10.03.2026 | https://m.edsoo.ru/00ael5e8
50 Bakneiimme coeIMHEHNS KaabLIHs bubmorera [JOK
a 1 12.03.2026 | https://m.edsoo.ru/00ael5e8
51 O060011IEHHE U cCUCTEMATH3AIHS 3HAHUI 17 03.2026
50 KécTkocTh BOMIBI U CIIOCOOBI €€ bubnuotexa [JOK
YCTpaHEHUS 19.03.2026 | https://m.edsoo.ru/00ae1886
s {[}IIZ%KTI/I‘-ICCKaﬂ paboTta Ne 6 mo :[CMG BuGmorexa LOK
eCTKOCTB"BOﬂH 1 METOZRT ce 24.03.2026 | https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
. bubmuotexa [JOK
>4 Amiovmimii 26.03.2026 | https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe cBOICTBA OKCHJIA U bubnuoreka [IOK
THIPOKCHIA 07.04.2026 | https://m.edsoo.ru/00aelc64
bu6nuoreka [JOK
K
56 e1eso 09.04.2026 | https://m.edsoo.ru/00ae1d86
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Oxcupl, ruapokcuasl u cou sxenesa (1)

bubmunoreka [JOK

57
u xenesa (1) 14.04.2026 | https://m.edsoo.ru/00ae35e6
58 O0001enne U cucTeMaTH3aLMs 3HAHUH 16.04.2026
BbIuncieHus o ypaBHEHUSAM XHMHUCCKUX
€aKIUi, €CJIU OIUH U3 pearcHToB JIaH B
59 §36I>IHTKG WA CO Ile )KI/ITI:l)'[ NMeCH ’ Bubmorexa ITOK
ACPIUT D ' 23.04.2026 | https://m.eds00.ru/00ae1750
Breruncienns MaccoBOM JOIM BBIXO1A
MPOYKTA PEAKIIUU
IIpa eckag padora Ne 7. Pemenne
60 BKF():HI;TI?;V[GET:JII;HH; 3a7a4 1o I;Ie;: bubnnorexa LIOK
P . A 21.04.2026 | https://m.edsoo.ru/00ae3des
«Baxknennre MeTaiibl U UX COCIUHEHUS
61 O00011IEHNE U CUCTEMATH3AINAS 3HAHUI 93.04.2026
62 KontponpHnas padora Ned o teme
«Baxxaennme MeTayibl 1 UX COEINHEHUI 28.04.2026
BemiecTBa 1 MmaTepuainbl B MOBCEAHEBHOM bu6mmoreka [IOK
63
JKU3HU YEJIOBEKA 30.04.2026 | https://m.eds00.ru/00ae3f50
XUMHUUYECKOE 3arpsA3HEHUE OKPYXKAIOLIEH bubnuorexa [JOK
64
cpenbl 05.05.2026 | https://m.edsoo.ru/00ae4270
65 Ponp xumum B penieHNH 3K0JI0rM4ECKUX bubnuoreka [IOK
npooiem 07.05.2026 | https://m.edsoo.ru/00ae4270
PesepBubiit ypok. O600uIeHNE U bubmuoteka [{IOK
66 .
CUCTEMATU3aIUs 3HAHUN 12.05.2026 | https://m.edsoo.ru/00ae0d0a
67 PesepBubiit ypok. O6001IEHNE U bubmmoreka [IOK
cucTeMaTu3anus 3HaHui 14.05.2026 | https://m.edsoo.ru/00adb33c
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68 PesepBHrlit ypok. O6001IeHE U 1 bubmmoreka [JOK
cUCTEMAaTU3aIMs 3HAHUN 19.05.2026 | https://m.edsoo.ru/00ad9ch?2
OBLIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME

«IIpocBenieHne»

YYEBHO-METOANMYECKOE OBECIIEYEHHME OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIAA YYEHUKA

o Xumusa, 8 wmacc/ Tadpuensn O.C., OctpoymoB W.I., CnankoB C.A., AkmuoHepHoe o0mmecTBo «M31areinbcTBO

» Xumus, 9 knacce/ I'abpuensia O.C., Ocrpoymon IN.I'., Crnankos C.A., AkimonepHoe o6miectBo «M3narensctBo «IIpocBernienne»

https://cmiso.ru/wp-content/uploads/2019/08/Meronunueckue-pekomMenaanun-2.-9-kmacc.doc

X

METOANYECKUE MATEPHUAJIBI U151 YUUTEJIA
http://school-collection.edu.ru/ http://interneturok.ru/



https://m.edsoo.ru/00ad9cb2
http://school/
http://interneturok.ru/

https://nsportal.ru/shkola/khimiya/library/2014/11/04/materialy-k-urokam-9-klass

MU P®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCbBI CETH HHTEPHET
https://foxford.ru/onboarding

https://uchi.ru/

https://resh.edu.ru/for-pupil
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