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[TOACHUTEJIbHASA 3AIINCKA

®enepanbHas paboyas mporpamma Mo XUMHUHU JJI1 OOyYaIOIIMXCS € 3aJIepPKKOU
ncuxudeckoro passutusa (nanee — 3[IP) Ha ypoBHE OCHOBHOrO 00IIEro 0Opa30BaHMS
NOJATrOTOBJIEHA Ha OCHOBe enepanbHOr0 TrOCYyIapCTBEHHOIO 00pa30BaTeIbHOTO
CTaHaapTa OCHOBHOro odmiero oopazoBanus (IIpukaz MwunnpocBemenus Poccuu or
31.05.2021 1. Ne 287) (manee — PI'OC OO0OO), denepanbHONl ananTUPOBAHHON
o0pa3oBarenbHON MPOrpaMMbl OCHOBHOTO 00IIEro 0Opa3oBaHMs AJisi 00y4aroluxcs ¢
OrPaHMYEHHBIMU BO3MOKHOCTAMU 3710poBbs (IIpukaz Munnpocsemenus Poccun or 24
HOstOpst 2022 1. Ne 1025), denepanbHoii pabodeil mporpaMMbl OCHOBHOTO OOIIEro
oOpa3oBaHusi 1O ydyeOHOMY TmpeaMmeTry «Xumus», DenepabHON MPOrpamMMbI
BOCIIHTAHUSA, C YUYE€TOM paCHpeAeNieHHBIX MO KjaccaM MpOBEpsAEMbIX TpeOOBaHHUM K
pesynbTaram ocBoeHusi denepalibHON aanTUPOBAaHHOW 00pa30BaTEILHON MPOTrPaMMBbI
OCHOBHOIO O0IIero o0pa3oBaHMs Il OOYYaroUUXCs C 3aJCPKKOM TMCUXUYECKOrO
pa3BUTHUSA U JIEMEHTOB COICPKAHUS, IPEACTABICHHBIX B YHUBEPCAIBHOM KOAU(PUKATOPE
no xumuu, KoHuenuumum mnpenogaBaHust ydeOHOro mpenMera «XHUMHUSD» B
oOpa3oBatenbHbIX opranuzanusax PO, peannsyonmx ocHOBHbIE 00111€00pa30BaTEIbHbIE
IPOrpaMMBbl.

[Iporpamma o xumuu pa3paboTaHa ¢ LEJIbI0 OKa3aHUS METOJUYECKON MOMOIIU
YUUTENIO B CO3JaHUU padouel MporpaMMsl 1o y4eOHOMY IIPEIMETY.

VYyeOnbii  npeamer  «XUMHUS»  BXOOUT B NOPEIMETHYHO  00JacTh
«EcTecTBeHHOHay4YHBIE TpeIMETh». B cucTteMe ecTecTBEHHOHAYyYHOro oOpa3oBaHUs
XUMUS KaK y4eOHBI PEeIMET 3aHMMAET Ba)KHOE MECTO B MO3HAHUM 3aKOHOB MIPUPOIBI,
(GbopMUpOBAaHUM HAYYHOM KapTHUHBI MHpA, CO3AAHUM OCHOBbI XMUMHYECKHX 3HAHHIM,
HEOOXOAMMBIX [IJIsl TIOBCEAHEBHOM KH3HU, HABBIKOB 3/I0pPOBOr0 M 0€30macHOro Jis
YeJloBeKa M OKpYyXKarouleil ero cpeiabl oOpa3a KU3HHM, a TakKe B BOCIHTAHHUU
DKOJIOTUYECKOU KYJIBTYPBI.

VYcenemHocTh M3y4yeHUsT XMMHM CBSI3aHAa C OBJIAJICHHEM XHMHYECKUM S3BIKOM,
coOMIoZicHuEM TMpaBui 0Oe30macHo pabOThl MPU  BBIMOJIHEHUH XUMHYECKOIO
HKCIIEPUMEHTA, OCOBHAHHUEM MHOTOYMCIIEHHBIX CBSI3€M XUMHUU C IPYTHMMH IPEeIMETaMH
HIKOJIBHOTO Kypca.

[Tporpamma BK/IIOYAET B c€0s1 OCHOBBI HEOPraHMYECKON U OPraHUYECKOW XUMHUHU.
['1aBHOM uaeelt mporpaMMel SIBJIIETCS CO37jaHre 0a30BOr0 KOMILIEKCA OMOPHBIX 3HAHUUI
[0 XMMHH, BBIPRXKEHHBIX B (pOpME, COOTBETCTBYIOUIEH BO3pacTy OOydaroUuxcs U HX
0COOBIM 00pa30BaTENLHBIM MOTPEOHOCTSIM.

B copepxaHuu JaHHOTO Kypca MPeCTaBIE€Hbl OCHOBONOJAralolie XUMUYECKUE
TEOPETUYECKNE 3HAHMS, BKIIOYAIOUIME H3YyYEHUE COCTaBa M CTPOEHHUS BEILIECTB,
3aBUCUMOCTH HMX CBOWCTB OT CTpPOEHHUS, MPOTHO3UPOBAHHE CBOMCTB BEILECTB,
VCCIIEIOBAHNE 3aKOHOMEPHOCTEN XUMHUYECKUX MIPEBPALLECHUN U ITyTEN YIIPABICHUS UMU

B IOCJEIX TOJTYHYCHUA BCUICCTB U MAaTCPHUAJIOB.
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TeopeTnueckyo OCHOBY M3y4€HHsI HEOPTraHUYECKOW XUMHUU COCTABIIIET aTOMHO-
MoJekyisipHoe yueHue, Ilepumommueckuit 3akoH J[.M. MengeneeBa ¢ KpaTKumu
CBEICHUSMU O CTPOECHUM aTroMa, BUAAX XUMHUYECKOM CBSI3H, 3aKOHOMEPHOCTSIX
IPOTEKAHUS] XUMUYECKUX PEaKuil.

B u3yuenun kypca 3HauuTeIbHAS POJIH OTBOAUTCA XUMUYECKOMY SKCIIEPUMEHTY:
IPOBEACHUIO TPAKTUYECKUX U J1adOpaTOpHbIX paboOT, ONUCAHUIO pPE3YyJIbTaTOB
YUCHUYECKOT'0 JKCIIEPUMEHTA, COOJIOJICHUI0 HOPM M MpaBWsl Oe30macHod paboThl B
XUMHUUYECKOM J1abopaTopuHu.

Peanuzanust 7aHHOM porpaMmbl B mpoliecce 00ydeHHs MO3BOJUT 00ydaromuMes
c 3I1P ycBOUTH KITHOYEBBIE XUMUYECKNE KOMITIETEHIIUHU U TIOHATH POJIb U 3HAYCHUE XUMHU
cpeu ApYrux HayK O MPUPO/IE.

N3ydenne XuMum CIOCOOCTBYET (POPMHUPOBAHUIO Yy OOYYAIOIMXCS HAYYHOTO
MHUPOBO33pPEHUSI, OCBOEHHIO OOIEHAY4YHBIX METOJ0B (HAOIIOJEeHUE, H3MEpPEHUE,
HKCIIEPUMEHT, MOJEIUPOBAHUE), OCBOCHUIO MPAKTUYECKOTO MPUMEHEHUS HayIHBIX
3HaHUH, OCHOBAaHHOTO HA MEXKITPEIMETHBIX CBS3SX ¢ mpeaMeTaMu « OKpYKaoLuil MUPY,
«Dusukay», «buonorus», «l'eorpadus», «MaremaTuka» U (GopMUPYET KOMIIETECHIIHH,
HEOOXOAUMBIE /IJISl IPOIOJKEHUsST 00pa30BaHUs B 00JIACTH €CTECTBEHHBIX HAYK.

M3yuyenne XuMUU CIOCOOCTBYeT pasBuTHIO y oOydarommuxcs ¢ 3[IP
MPOCTPAHCTBEHHOTO  BOOOpakeHUs, (YHKIMOHAILHOW  TPaMOTHOCTH,  YMEHHS
BOCTIIPUHUMATh W KPUTHUYECKH aHAJIM3UPOBATh HHQPOPMAIMIO, TPEACTABICHHYIO B
pa3nuyHbBIX (opmax. 3HAYMMOCTh MpEAMETa JUIsl pa3BUTHS KU3HEHHOW KOMIIETEHLIUU
obydaromuxcs ¢ 3I[IP 3akimoyaercs B yCBOGHMM OCHOBBI XMMHUYECKHX 3HAHMM,
HEOOXOJUMBIX [JIsl TMOBCEAHEBHOW >KM3HHW; HABBIKOB 3/0POBOI0 M 0O€30MacHOro s
YeJloBeKa U OKpYKarollel ero cpelbl o0pas3a >KuU3HM; (POPMUPOBAHUU HKOJIOTUUECKON
KYJIbTYpBI.

[Iporpamma oTpaxkaeT coaep’KaHhe OOYyUeHHsI MpeaAMETy «XUMHUS» C Y4eTOM
ocoObIX 00pa3oBaTesibHbIX oTpeOHOCTel oOydarommuxcs ¢ 3I1P. OBnagenue yueOHbIM
npeIMEeTOM «XUMHUS» MPEJCTABISET ONPEACIICHHYI0 TPYIHOCTh JUIsl OOYYalOIUXCs C
3IIP. D10 cBsI3aHO C OCOOEHHOCTSIMU MBICIUTENBHON JEATEIbHOCTH, MEPUOINYECKUMHU
KOJICOaHUSIMU BHUMaHUS1, MAJIbIM 00bEMOM MaMSITH, HEJJOCTaTOYHOCTHIO OOIIEro 3armaca
3HAaHWM, MOHWXEHHBIM MO3HABATEIbHBIM HHTEPECOM M HU3KUM YpPOBHEM pPEUEBOIO
pa3BUTHS.

Jlnsa mpeomoneHus TPYAHOCTEM B H3Y4eHMHM Y4YEOHOro mpeamera «XuMHs»
HeoOXo/IMMa ajanTaius o0beMa U XapakTepa y4eOHOro Marepraia K mo3HaBaTeIbHbIM
BO3MOKHOCTSIM JIaHHOM KaTEropuH OOYdYarolIuXCs, yUeT UX OCOOCHHOCTEW pa3BUTHSL:
UCTIOJIb30BAaHUE aJITOPUTMOB, BHYTPHUIIPEAMETHBIX UM MEKIPEAMETHBIX CBS3EH,
NOCTENEHHOE YCIOKHEHUE U3y4aeMOoro MaTepuara.

[Ipy w3ydyeHUM XUMUU HEOOXOJUMO OCYIIECTBIIATH B3aWMOJCUCTBUE HA
IIOJINCEHCOPHOM OCHOBE.

Teopernueckuil Marepuall peKOMEHIYETCs HU3ydaTh B IMPOLECCE MPAKTUUYECKON
JesATeNbHOCTU. BO3MOXHO BBIJICTIEHUE OTACIbHBIX YPOKOB Ha PEIICHHUE 3a/1a4 B CBSA3H CO
CIIO)KHOCTBIO aHanu3a Tekcra oOywatouumucs c¢ 3[IP. Opranndeckoe eIMHCTBO
NPAaKTUYECKOM W MBICIUTEIbHOM JEATENbHOCTH OOY4YalolUMXCsl Ha YpPOKax XHWMHUHU
CTIIOCOOCTBYET MTPOYHOMY M OCO3HAaHHOMY YCBOCHHIO 0a3MCHBIX XUMUYECKUX 3HAHUU U
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ymeHuil. Ocoboe BHUMaHUE MPU U3YYEHUU XUMHH YIEISIETCS U3YYEHUIO «CKBO3ZHBIX)»
NOHATUH U (OPMHUPOBAHUIO HABBIKA CTPYKTYPUPOBaHUS MaTepuaa.

[enu u 3agaun u3ydeHus: yueOHOro npeamera « XuMus»

OOmme wnenu wu3ydyeHuss ydeOHoro mnpeaMera «XUMHs» TNPEACTAaBIECHBl B
denepanibHOM  pabodell  mporpaMme OCHOBHOro oOmiero oOpazoBaHusa. OnHu
aKTyaJM3UPOBAHbl C YYETOM HOBBIX MPHOPUTETOB B CHCTEME OCHOBHOI'O OOLIETro
oOpa3oBaHusl, HAIPaBJICHHOCTH OOYYEHHUS HAa Pa3BUTHUE U CAMOPA3BUTUE JIMYHOCTH,
dbopMupoBaHue €€ HMHTEJUIeKTa M 00mel KyiabTypbl. OOydeHHE YMEHUIO YYUThCA U
POJOJIKATh CBOE 00pa30BaHUE CAMOCTOSITENILHO B HACTOSIIIEE BPEMsI SIBJISIETCSI OTHOM U3
BaXHEHUIINX (PYHKIMI Y4EOHBIX MPEIMETOB, B TOM YUCIE U « XUMHI.

Hns obywaromuxest ¢ 3I1IP, Tak ke, Kak W s HOPMATUBHO Pa3BUBAIOIIUXCS
CBEPCTHHUKOB, OCBAaMBAIOLUX OCHOBHYIO 00pa30BaTeNIbHYIO IpOrpaMmy,
JOMUHUPYIOIIEE 3HaYE€HUE TPUOOPETAIOT TAKUE LIEITH, KaK:

dbopMHupoBaHHE  HMHTEIUIEKTYaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPUHATHIO PELIEHUH, CIOCOOHOM aganTupOBaThCs
K OBICTPO MEHSIIOIIUMCS YCIOBHSIM KU3HU;

HalpaBJI€HHOCTh OOYYEHHs Ha CHCTEMAaTUYECKOE€ IPUOOIIEHHE ydalmuxcs K
CaMOCTOSITEIbHOM MO3HABATEJILHON JEATEIbHOCTH, HAYYHBIM M PAKTUYECKUM METOJaM
No3HaHUs, GOPMUPYIOIIMM MOTHUBALIUIO U pa3BUTUE CIOCOOHOCTEN K XUMMUH;

o0ecreueHne yCI0BUi, CIOCOOCTBYIOIIUX MPUOOPETEHUIO O0YUYAIOIITUMHUCS OMBITA
pa3HOOOpa3HOM JIeATENbHOCTH, IO3HAHUS M CAMOIO3HAHHUSA, KIIIOYEBBIX HABBIKOB
(KJIFOYEBBIX KOMIIETEHIIHI ), UMEIOLIUX YHUBEPCAIbHOE 3HAYCHUE NIl PA3IMUHBIX BUI0B
NesTENbHOCTH;

dbopMHpoBaHUEe YMEHHUI OOBSICHAThH U OLIEHUBATH SIBJICHUS OKPY)KAIOILIEro MUpa Ha
OCHOBAaHWH 3HAHUH U ONBITA, NOJYYEHHBIX [IPH U3YYEHUH XUMUU;

dbopmupoBanre y OOy4arolMXCsl T'YMaHUCTHUYECKUX OTHOIICHUH, MOHUMaHUs
HEHHOCTH XUMHUYECKUX 3HAHUN JUid BBIPAOOTKH HKOJIOTMYECKH II€JIECO00Pa3HOro
MOBEJICHUS B OBITY U TPYAOBOM NIEATEILHOCTH B LIEJIIX COXPAHEHUS CBOETO 310pPOBbS U
OKPYKaLIEN IPUPOJHOU CPEBI;

pa3BUTHE MOTHBAIIMM K OOYYEHHMIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCIIMTaHUIO Ha OCHOBE YCBOEHHS OOIIEYEIOBEYECKUX 1IEHHOCTEN, TOTOBHOCTH K
OCO3HaHHOMY BBIOOPY pO(dUIIL U HAMIPABICHHOCTH JlajbHENIIEro O0y4eHUsI.

Kypc nanpasnen Ha pelieHre Claeayomx 3a1a4, 00eCeqnBaloIINX peaan3auio
JMYHOCTHO-OPUEHTHUPOBAHHOTO U JICSITEIBHOCTHOTO TOJIXO/I0OB K OOYYEHUIO XHUMHUU
obyuarommmxcs ¢ 3[1P Ha ypoBHE OCHOBHOTO 00111€T0 00pa30BAHMS:

(opMHUpOBaHME MEPBOHAYAIBHBIX CHCTEMAaTU3UPOBAHHBIX MPEICTABICHUNA O
BELIECTBAX, UX MPEBPAIICHUAX U TPAKTUYECKOM IPUMEHEHNH; OBJIaJICHUE ITOHATUHHBIM
anmapaToM U CUMBOJIMYECKUM SI3BIKOM XUMUU;

OCO3HaHHE OOBEKTUBHOM 3HAYMMOCTHM OCHOB XMMHUYECKOM HAayKM Kak OOJIaCTH
COBPEMEHHOI'O €CTECTBO3HAHUS, XUMUYECKUX IPEBPAIICHUII HEOPraHUYECKUX U
OPraHMYECKUX BEIIECTB KAK OCHOBBI MHOTMX SIBJICHUH >KMBOM M HEXHUBOW MPUPOAIbL;
yriyOseHue IpeAcTaBIeHui 0 MaTepUaIbHOM €IUHCTBE MUPA;

OBJIaJICHNE OCHOBAMM XHUMHMUYECKOW TPAaMOTHOCTHU: CIIOCOOHOCTBIO aHAJIU3UPOBATh
U OOBEKTUBHO OIICHUBATh >KU3HEHHBIE CUTYal[Ud, CBS3aHHbIE C XUMHUEW, HaBbIKAMU
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Oe3omacHOro oOpallleHusi ¢ BEIIECTBAMM, HCIIOIb3YEMBIMU B IOBCEAHEBHOM KHU3HU;
YMEHHEM aHAJIU3UPOBAThH U TUIAHUPOBATH SKOJIOTUYECKH 0€301acHOE OBEICHUE B LIETAX
COXPAaHEHHs 310POBbS M OKPYKAIOLIEH CPEbI;

(dbopMHpOBaHNE YMEHUN YCTAHABIMBATH CBSI3U MEXIY PEaJbHO HAOII0AAEMBIMU
XUMHYECKUMU SIBICHUSAMH M TPOIECCAMHU, MPOUCXOSAIINMHI B MUKPOMHUPE, OOBICHATDH
IPUYUHBI MHOTOOOpa3us BEIECTB, 3aBUCUMOCTb UX CBOWCTB OT COCTaBa M CTPOEHUS, a
TaK)K€ 3aBUCUMOCTh TPUMEHEHUS BELIECTB OT UX CBOMCTB;

MPUOOPETEHHUE OMbITA UCIOJB30BAHUS PA3IUYHBIX METOIOB M3YUYEHHUs BEUIECTB,
HAOMIONEHUST 3a MX TMPEBPALlCHUSIMU TPHU TPOBEACHUM HECIOXKHBIX XHUMHYECKUX
HKCIIEPUMEHTOB € UCIOJIb30BAHUEM JIA0OPATOPHOTO 0OOPYAOBAHUS U TPUOOPOB;

dbopMupoBaHUE TPEACTABICHUN O 3HAYEHHM XUMUYECKOM HAYKHM WU PEIICHUU
COBPEMEHHBIX IKOJIOTMYECKUX MPOOIEM, B TOM YHCIIE B IPEAOTBPALLICHUH TEXHOT€HHBIX
Y DKOJIOTUYECKUX KaTacTpod.

Oco0eHHocTH 0TOOpPA M aanTAUMU Y4eOHOr0 MaTepuajia o XuMHuu

OOyuenue yueOHOMY MpeaMeTy «XHUMHs» HEOOXOAMMO CTPOUTh Ha CO3JIaHUU
ONTUMAJbHBIX YCIOBUW JIi YCBOGHHS IPOrPaMMHOIO MaTepuana O0y4aroIUMHCS ¢
3I1P. bompioe BHUMaHHE AODKHO OBITH ylelneHO OTOOpYy ydeOHOro marepuana B
COOTBETCTBUU C MPUHIIUIIOM JOCTYIHOCTH MPH COXPAaHEHHUH OOIIero 6a30BOro ypoBHSI.
OH J0JKEH 110 COJIEPKaHUIO U 00bEMY OBITh aJaITUPOBAHHBIM U1 oOydaromuxcs ¢ 3I1P
B COOTBETCTBUU C UX 0OCOOBIMU 00pa30BaTeNbHBIMU MOTPpeOHOCTIMU. ClielyeT 00NerYuTh
oBlasieHue MarepuaioM oOyvarommmucs c 3IIP mocpencTtBom ero jaeranbHOro
OOBSICHEHHSI C CHUCTEMaTHYECKMM IIOBTOPOM, MHOIOKPAaTHOM TpPEHUPOBKON B
NPUMEHEHUN 3HAHWI C UCHOJB30BAHUEM MPUEMOB AJITOPUTMHU3ALMU U BU3YaJbHBIX
OIop, O0y4YEHUS CTPYKTYPUPOBAHUIO MaTepuara.

Bonbioe 3HaueHue Ui MOJTHOLICHHOI'O YCBOEHHS Y4eOHOro marepualia UMEeT
OIOpa Ha MEXKIPEAMETHBIE CBSI3U BOMPOCOB, U3yYaeMbIX B JAHHOM Kypce, ¢ TaKMMH
yueOHbIMU TipeaMmeTamu  Kak «leorpadusy, «®Dusukay, «buonorus». Ilo3Bomss
paccmaTpuBaTh OAMH M TOT € Y4eOHbIM Marepuan € pa3HbIX TOYEK 3pPEHUf,
MEXIPEIMETHBIE CBSI3U CIIOCOOCTBYIOT €ro JYy4YIIEMY OCMBICIEHHUIO, O0jee TPOYHOMY
3aKPEIJICHUIO MOJTYYEHHBIX 3HAHUI U MPAKTUYECKUX YMEHUH.

ITpu moAroTOBKE K ypoKaM YYMTENIb JOJDKEH MPEelyCcMOTPETh (POPMUPOBAHUE Y
O0y4aroumMxcss yMEHU aHAJIM3UpOBaTh, CPABHUBATH, 00001IaTh U3ydaeMblii MaTepuall,
IUTAHUPOBATh MPEACTOSIIYI0 paboTy, OCYIIECTBIATh CaMOKOHTPOJib. Heobxoammo
IOCTOSIHHO ~CJIEAUTh 3a IPAaBWJIBHOCTBIO PEUEBOr0 O(OPMIICHUS BBICKAa3bIBAHUMN
oOyuarommmxcs ¢ 3I1P.

B cBs3u ¢ 0COOEHHOCTAMHM MOBEACHUS M JIEATENbHOCTH, oOyuarommxcs ¢ 3IIP
(pacTOpMOXEHHOCTh, HEOPraHM30BAaHHOCTb) HEOOXOJUM CTPOKAWIIMKM  KOHTPOJIb
COOIOACHUS TIPABHII TEXHUKU OE€30MMACHOCTU MPH MPOBEACHUU JIa0OPAaTOPHBIX padboT B
XUMHYECKOM KaOHHETE.

IlpumepHble BUABI AesTeJbHOCTH oOyuyawmmuxcs ¢ 3IIP, oOyciioBiieHHBbIE
0c00bIMH 00pPa30BaTEJbHBIMHU MOTPEOHOCTAMHU U 00eCNeYUBAKIINE OCMbICITCHHOE
OCBOCHME COACPKAHNH 00Pa30BaHuUs 10 NpeAMeTY « XUMHUSD)

Conepxanue BUAOB JesTenbHOCTH oOydwatomtuxcs ¢ 3IIP Ha ypokax xumuu
ornpezensiercs UX OocoObIMU 00Opa3oBaTeNbHBIMH MOTpeOHOCTSIMU. [loMuMO MIMPOKO
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ucnonb3dyembix B @OIT OO0 oOuux s Bcex 00ydarouuxcst BUJIOB JEATEIbHOCTH
CIIEAYEeT YCWIATh BHJBl JEATEIbHOCTH, CHEUU(PHUUHBIE [ JaHHOW KaTeropuu
oOyuaroumxcs, 11 00eCIedeHHs] OCMBICICHHOIO OCBOCHHUS COAEpKaHUs 00pa30BaHUS
M0 MPEIMETY: YCUJIEHUE MPEAMETHO-TIPAKTUYECKON AEATEIbHOCTA C aKTHUBU3AIUEH
CEHCOPHBIX CUCTEM; YEPEIOBAaHHWE BHJIOB JEATEIBHOCTH, 33JCHCTBYIOIIMX pa3IMYHbIC
CEHCOpPHBIE CHCTEMbI; OCBOCHUE MaTepuralia C OMOPOi Ha alrOpUTM; «IIOLIArOBOCTH) B
U3YYEHUH MaTepuasa; MCHOJIb30BAaHUE JOMOJHUTEIBHON BU3YaJbHOM OMOpPHI (ILJIAHBI,
o0pasibl, CXEeMbI, 1a0JI0HBI, OOpHbIE TabauLbl). {11 pa3BuTus y odyuaromuxcs ¢ 311P
YMEHHS Jie7laTh BBIBOJBI, (OPMUPOBAHMSI TPAMOTHOTO PEUYEBOTO BBICKA3BIBAHUS
HEOOXOJIMMO HCIIONb30BaTh OIMOpHbIE cjioBa U kiuiie. Ocoboe BHUMaHUE CIEAyeT
yIeIuTh OOYYEHHIO CTPYKTYPHUPOBAaHUIO MaTepuasa: COCTAaBJICHHE PUCYHOUHBIX U
BepOAIbHBIX ~ CXEM, COCTaBJIEHWE TaOJWIl, COCTaBJIEeHWE KJIACCU(PUKAIUUA C
0003HAaYEHHBIMU OCHOBAHUSMU I8 KJIACCU(DUKAIIMU U HATIOJIHEHUE UX TPUMEPAMH U JIP.

[IpumepHast TemaTH4ecKasi U TEPMUHOJOrnYecKas Jiekcuka coorsercteyer dOIIT
000.

Hns obywatoutuxcst ¢ 3[IP cymiecTBeHHbIMH SIBISIFOTCS TPUEMBI pabOTHI ¢
JeKCUYEeCKUM MarepuajioM 1o mnpeamery. llpoBogutcs crnenuanbHas paboTa 1O
BBEJICHUIO B AaKTHBHBIA CIIOBapb OOYYAIOIIMXCS COOTBETCTBYIOLIEH TEPMHHOIOTHH.
N3ydyaembie TEpMHUHBI BBOJASITCS HA MOJIMCEHCOPHOM OCHOBE, 0Osi3aTelibHA BU3YyallbHAas
NOJJIEPIKKA, AITOPUTMBI PabOTHI C ONPEAEIIEHUEM, OMIOPHBIE CXEMBI JUIsl aKTyalIu3aluu
TEPMUHOJIOTUU.

Mecto yueOHOro npeamMera « XuMus»» B y4eOHOM ILIaHe

B coorBerctBUM ¢ @DenepanbHbIM  TOCYIApCTBEHHBIM  00pa30BaTEbHBIM
CTaHJIapTOM OCHOBHOT'O OOIIEro 0Opa3oBaHUs y4EOHBIH MpenaMeT «XUMUS BXOIUT B
MpeIMeTHYI0 00s1acTh «ECTeCTBEeHHOHAYYHBIC MPEAMEThD U SIBISETCS 00s3aTEIbHBIM
JUTSL U3yYEHUSL.

VY4eOHbIM TUIaHOM Ha €€ M3ydeHue oTBeneHO 136 ydyeOHBIX 4acoB — Mo 2 4 B
Heneno B 8 U 9 kilaccax COOTBETCTBEHHO.

Copepxanue ydeOHOro mnpeamera «XuMus», npeactaBiieHHoe B DenepanbHoit
paboueii mporpamme, coorBeTcTBYeT ®I'OC 00O, pazpadborano ¢ yuerom DeaepanbHoi
OCHOBHOM 00pa3oBaTesIbHOM MPOrpaMMbl OCHOBHOT'O 00111eT0 00pa30BaHUsI IO y4eOHOMY
npeamery  «Xumus», COOTBETCTByeT DenepanbHOM aJdanTUPOBAHHOM OCHOBHOM
o0pa3oBaTeNbHOM TPOrpaMMe OCHOBHOTO 00mero o0pa3oBaHUs OO0YyJarONmUXCs C
3aJIEP’KKOM MCUXUYECKOTO Pa3BUTHSI.

COIEPKXAHUE YUYEBHOI'O IIPEAMETA «XUMUWS»

COAEPXAHUE OBYUYEHUMA B 8 KIIACCE

[lepBoHauYaIbHBIE XUMUYECKUE TTOHATHUS

[Ipenmer xumuu. *Ponp XuMHM B JKWM3HM 4elloBeka.™ Tena W BeliecTsa.
du3nyueckre CBOWCTBA BEIIECTB. ATperaTHOE COCTOSHUE BEIIECTB. *XUMUS B CUCTEME
Hayk.™ Uucteie BemecTBa u cmecu. CriocoObl paznenenus cmeceit. [IpaBuiia 6e3omacHoro

oOparieHus ¢ BellecTBaMu M jabopaTopHbIM oOopynoBanueMm. *[loHsTe 0 mMeromax
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MO3HAHUS B XUMUH. ™

ATOMBI U MOJICKYJIbl. XUMUUYECKUE DJIEMEHTHI. 3HAKU (CUMBOJIbI) XUMHYECKUX
anemMeHToB. OTHOCUTENbHAs aTOMHasl Macca. IIpocThie U CcloKHbIE BellecTBa. ATOMHO-
MOJIEKYJISIPHOE YUEHUE.

Xumuueckas opmyna. BaneHTHOCT, aTOMOB XMMHYECKUX AJIEMEHTOB. *3aKOH
MOCTOSIHCTBA COCTaBa BelecTB.* OTHOCUTENbHAS MOJIEKYJIsipHast Macca. MaccoBast 1ot
XUMHUUYECKOTO DJIEMEHTA B COEMHEHUH.

Ou3MYEeCKNe H XUMHUYECKUE SBJICHUA. XuMHYeckas peakiusa. [IpusHaku
XUMHUUYECKUX PEaKlnil. YpaBHEHHS XUMHUYECKUX PEakUHil. 3aKOH COXPAaHEHUS] MACChl
BemecTB. Kraccudukamuss XUMHUECKUX peakuuil  (COCIUHEHMS, Pa3IoKEHHUS,
3aMelleHus, 0OMEHa).

XUMHYECKUN 3KCIIEPUMEHT: 3HAKOMCTBO C XMMHYECKOW MOCYAOM, C MPaBUIAMU
pabothl B jabopaTopuu M NpuéMaMH OOpallleHus ¢ J1abopaTOpHBIM 00OPY/IOBAHUEM;
W3Y4YCHHE W OIMCaHhEe (PU3UYECKUX CBOWCTB OOpa3llOB HEOPTAHWMYECKUX BEIIECTB;
HaOmoenne pu3ndeckux (IJIaBJICHUE BOCKA, TASTHUE JIb/1a, PACTUPAHUE caxapa B CTYIIKE,
KUIICHUE U KOHJIEHCAIMs BOJbI) M XMMUUECKUX (FTOPEHUE CBEYH, MIPOKAIMBAHUE MEIHON
MIPOBOJIOKH, B3aMMOJICHCTBUE MeJa C KHUCIIOTOM) sIBICHW, HaONIO/IEHHE U OIMHCaHHUEe
MIPU3HAKOB MPOTEKAHUS XUMHUYECKUX peakiuil (pa3joKeHHe caxapa, B3auMOJCHCTBUE
CEpHO KUCIIOTHI C XJIOpUAOM Oapusi, paznoxenue ruapokcuaa meau (1) mpu narpeBanum,
B3aMMOJIEHCTBHE Xene3a ¢ pacTBopoM coiu Meau (II));u3yuenne cnocoOoB pa3aesieHus
cmeceil (C TOMONIbIO MarHuTa, GWIBTPOBAHHWE, BBIIAPUBAHUE, JIUCTUIUIAINA,
xpomartorpadusi), TpoBEICHUE OYUCTKHA TOBAPEHHOW COJM; HAOIIOJACHHE U OIMCaHUE
pE3yJIbTATOB TPOBEICHUS OMbITA, WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHHS MacChl;
co3laHue MoJIeNIel MOJIEKYJ (IIapOCTEPIKHEBBIX).

Baxueiimme npeacraBuTe HEOPraHMYEeCKUX BEIIECTB

Bo3nyx — cmech ra3zoB. CoctraB Bo3nyxa. Kucimopog — 3j€eMEHT W HpOCTOe
BelecTBo. Haxoxaenue kucnopoaa B mpupoze, GU3n4ecKue U XUMUIECKHE CBOMCTBRA.
Peakiiun ropeHusi MpOCTHIX W CIOXKHBIX BemiecTB. CrocoObl MOTydeHHUsT KUCIOpoa B
naboparopuu *u mpomeiiuieHHOCTH.* [Ipumenenue kucnopozna. [lonstre 06 oxcumax.
KpyroBopot kucnopoaa B npupoje. *O30H — ayuioTpornHas Mogu(uKanus Kuciaopoa.

TemnoBoit 3G (heKT XUMMUYECKON peakuu, TEPMOXUMUYECKUE YPABHEHHUS, K30~ U
SHJOTEPMUYECKHUE peaKIuu. TOMINBO: Yroib U METaH. 3arps3HEeHHUE BO3AyXa, YCUIICHUE
napHuKoBoro 3¢ dexra, pa3pyimeHue 030HOBOTO ¢ios.™

Bonmopon — anmeMeHT u mpocToe BemecTBo. HaxoxaeHne BOgopoja B MPUPOJIE,
buznUecKre U XUMUYECKHAE CBOMCTBA (Ha MIPUMEPE B3aMMOJICUCTBHUS C HEMETAIAMH |
OKCHJIaMH METaJIOB), TPUMEHEHHUE, *crocoObl nonydeHus.* IloHsaTue o Kuciaorax u
COJIAX.

KonuuectBo BemectBa. Monb. MomsipHasg macca. 3akoH ABoraapo. MosipHbId
00BEM razoB. Pacuersl mo xumuueckol dhopmyse. PacueTsl MacCoBOM 1011 XUMHYECKOTO
AJIeMEHTa B COCAMHEHUH, KOJIMYECTBA BEIECTBA, MOJISIPHOM MaccChl, MOJIIPHOTO 00bema
ra3zoB. Pacu€rbl N0 XUMUYECKUM YPaBHEHUSIM.

*®dusnueckue cBoiicTBa Boabsl.* Boma. Ee cocraB, crpoeHue u Mojekyisl. *Boma
Kak pacTBopuTesb.* PacTBophl. *TIoHSITHE O HACKIIIIEHHBIX K HEHACHIIIIEHHBIX PACTBOPAX.
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[loHsiTue pacTBOPUMOCTH BellecTB B Boje.* Pacuer maccoBoil [10JiM BelleCTBa B
pacTBope (MHpOllEHTHas KOHIIEHTpamusi). MaccoBas J0Jsi BEIIECTBA B PacTBOPE.
*Xumudeckrue CBOMCTBA BOJbI (Pa3jiokKEHUE, PEaKIMU ¢ HATPUEM, OKCHUIOM KalbIIHs,
okcuaoM cepel (IV) peakiuu ¢ meTainamu, KUCIOTHBIMH M OCHOBHBIMH OKCHJAMHU).
[TonsiTrie 06 ocHOBaHUsAX. Posib pacTBOPOB B MPUPOJIEC U B KU3HU YesoBeka. Kpyrosopor
BOJIBI B TIpUpojie.* 3arps3HeHne MpUpoIHbIX BoJ. OXpaHa U OUYUCTKA MPUPOTHBIX BOJ.

Baxueiimme  Ki1acCchl ~ HEOPraHUYECKUX  COCAMHEHUH. Knaccudukanus
HEOpPraHuuecKkux coenuHeHud. OKCuabpl: cocTaB, Kiaccuukanus (KUCIOTHBIE,
OCHOBHBIE, *am(poTepHbIe, HecolleoOpa3yomue - Ha nmpuMepe okcuna yraepona (Il) u
okcuaa azota (ll)), Homenknarypa.* *[lonydyeHne™ u XUMUYECKHE CBOMCTBA OKCHJIOB
(B3auMoIeCTBUE C BOJOM, KucioTamu, mieiaodamu). OcHoBanus. Knaccudukanms
OCHOBAaHMM: WIENOYM W HEPACTBOPUMBIE OCHOBaHUA. HomeHKIaTypa OCHOBaHHM.
duznyeckue U XUMUYECKHME CBOMCTBA OCHOBaHUN (B3aMMOJIEMCTBHE C OKCHUIAMU
HEMETAIJIOB, KUCIOTaMHU, colsiMu). *Ilonyuenne ocHoBaHUM. ™

Kucnotsl: cocraB, kiaccuukaiys, HOMEHKIATypa, GU3NIECKNE U XUMUYECKUE
CBOMCTBa (B3aMMOJICHCTBUE C METAJlJIJaMH, OCHOBHBIMU OKCHJJIAMH, OCHOBaHUSIMH,
COJISIMU, Ha TIPUMEpPE COJSHOW W CEPHOM KHCJIOT), *crmocoObl moiydeHus.* Psn
aktuBHoctn MetamioB H. H. bekeroBa. Conm (cpenHue): HOMEHKJIATypa COJIEH,
*crmocoObl MOJIYYeHHS ™, B3aUMOICUCTBUE COJIEH ¢ MeTaJJlaMH, KACJIOTaMH, IEJI0YaMu U
COJISIMH, TIPUMEHEHHUE.

[TousTHe 00 aMdOTEpHBIX TMAPOKCHAAX (HAa MpPUMEpPe LUHKA U *aTFOMHHHS™):
*XUMHUUYECKHE CBOMCTBA (B3aMMOCHCTBUE C KUCIOTAMU U IIEIOYaMHU, Pa3IOKEHUE MPU
HarpeBaHuU) U MoJy4yeHue.™

['eHeTnueckass CBsI3b  MEXKIAY KJacCaMH  HEOPraHWYECKUX  COEIUHEHUM.
['eHeTHUeCKUE PAMIBI.

XUMUYECKUH AKCTIEPUMEHT: KaueCTBEHHOE OIpe/IeNICHUE COJIeP KaHUsI KUCIOpoaa
B BO3/yXE; MOJy4YCHUE U U3yYEHUE CBOWCTB KHUCIIOPOa; HAOIOICHUE B3aUMOICHCTBUS
BEIIIECTB C KMCJIOPOJIOM U YCIIOBHSI BOSHUKHOBEHHUS M MPEKpalleHusi TopeHus (moxapa);
O3HAaKOMJICHHE ¢ 00pa3laMi OKCHUJIOB U OMHMCAHUE UX CBOMCTB; MOJYYCHUE U U3YyUCHHE
CBOMCTB BOJIOpoja (TopeHue); HaOmoaeHne 00pa3iloB BEMIECTB KOJIMYECTBOM | MOIIb;
UCCIIeIOBaHNE OCOOCHHOCTEW PAaCTBOPEHMS BEILECTB C Pa3IMYHON PacTBOPUMOCTHIO;
MIPUTOTOBJIEHUE PACTBOPOB C OMPEAECIEHHON MAaCCOBOM JOJIEM PAaCTBOPEHHOTO BEIIECTBA;
B3aMMOJICHCTBHE BOJIbI C METAINIAMU (HATPUEM U KaJblieM) (BO3MOXKHO M CIOJIb30BaHUE
BUJIEOMATEPUAJIOB); OMNpPEACIICHUEe pAcTBOPOB KHUCIOT M IMIEJIOYed C TMOMOIIbIO
WH]IUKATOPOB; UCCIIEIOBAaHUE 00pa31[0B HEOPraHUYECKUX BEIIECTB PA3IMUYHBIX KJIACCOB;
HaOJII0JICHUE W3MEHEHUS OKpPacKW HHAMKATOPOB B PACTBOpaX KHUCIOT W IEJIOYEH;
uzydeHue B3aumojenctBus okcuna meau(ll) ¢ pactBopom cepHOM KUCIOTHI, KUCIOT C
METAJUIAMH, PEAaKUUA HEWUTpaU3aluu; IOJIYYEHUE HEpPaCTBOPUMBIX OCHOBAHMM,
BBITECHEHHE OJJHOTO METAJIIa APYTHM U3 paCTBOPA COJIM; PEUIEHUE SKCIIEPUMEHTAIBHBIX
3a/1a4 1o TeMe «BaxkHelme KIaccbl HEOPraHUYECKUX COCTUHEHUI.

[Tepuoanueckuit 3akoH U lleproanyeckas cucteMa XUMHUUYECKUX JIEMEHTOB
. . MenneneeBa. CtpoeHne aToMOB. XUMHYECKas CBs3b. OKUCIUTENBHO-
BOCCTaHOBUTEJILHBIC PEAKIIUH.



[lepBbie MOMBITKYU KJIacCU(PUKAIIMKA XUMHYECKUX 3JIeMeHTOB. [loHsATHE O Tpymax
CXOJIHBIX 3JIEMEHTOB (ILIEJIOUHBIC U IIEIOYHO3EMENIbHBIC METAILJIbI, TaJIOT€Hbl, UHEPTHHIE
rasel). *3JeMeHThI, KOTOpbIE 00pa3yroT aM()OTEepHbIE OKCUJIBI U TUIPOKCUJIBI. ™

[lepuonnueckuii 3akoH. llepuonnueckas cucreMa XUMHYECKHX 3JIEMEHTOB
. 1. Menneneesa. Koporkonepuonnas 51 * ITMHHONIEPUOIHAS ™ (bopmbl
[Tepuoanueckor cucrtembl xumuueckux sjieMeHTOB J[. . Menneneesa. Ilepuoasl u
rpynibl. OU3MYECKUM CMBICT TIOPSAJIKOBOTO HOMEpa, HOMEPOB TNEPHOJia W TPYIIbI
DJIIEMEHTA.

Crpoenue aromoB. CoctaB aTroMHBIX sifep. *M3oromnbl.™ OnekTponsl. CTpoeHue
AJICKTPOHHBIX 000JI0UEK aTOMOB MepBbIX 20 xuMHUUeCcKUX dyieMeHTOB [lepuogndeckoit
cucremol /J[. 1. Menneneea. XapakTepUCTUKAa XHMHUYECKOTO JJIEMEHTa II0 €ro
nonoxxenuto B [lepuonnueckoit cucreme J1. 1. Menneneena.

*3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB 3JIEMEHTOB MajbIX MEPUOAOB U TJIaBHBIX
NOATPYNN, B 3aBUCUMOCTH OT AaTOMHOro (MOPSAKOBOrO) HOMepa J3HayCHUE
[lepuonnueckoro 3akoHa u Ilepuonnueckoil CUCTEMbl XUMUYECKUX 3JIEMEHTOB s
pa3BuTHs Hayku U nipakTuku. [{. 1. MeHneneeB — yu€HbIl U rpakjaHuH. ™

Xumuueckasi cBa3b. KoBajieHTHass (moyisipHasl YW HENOJSIpHAsi)  CBA3b.
*INEeKTPOOTPULIATENBHOCTh AaTOMOB XMMUYECKUX AJIEMEHTOB.* VOHHAsI CBSI3b.

Crenenp okuciieHus. OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. lIponecchl
OKHCJIEHHS U BOCCTaHOBJIEHUS. OKUCINUTEIN U BOCCTAHOBUTEH.

XUMHUYECKUN OSKCIEPUMEHT: H3ydeHUEe OO0pas3loB BEIIECTB METAIOB U
HEMETAJJIOB; B3aUMOJCHCTBHE THJIPOKCUA LIMHKA C PAaCTBOPaAMU KHUCJIOT U IIEJIOYEH;
MIPOBEICHUE OMBITOB, WJUTFOCTPUPYIOIIUX TPUMEPHI OKUCIUTEIHHO-BOCCTAHOBUTEIHHBIX
peaxiuii (ropeHue, peakiiuy pa3JIoKeHHs], COSUHEHU).

MexnpenMeTHbI€ CBSI3H

Peanuzanpsg MeXNpeaMETHBIX CBA3€H 0OpH HM3Y4EHHH XUMHUH B &8 KIiacce
OCYILIECTBIIIETCS Y€pe3 UCMOJb30BAHNE KaK OOIIUX €CTECTBEHHO-HAYUYHbIX MOHSATUH, TaK
U TOHSATUMN, SIBISIIOUIMXCS CUCTEMHBIMH JUIS OTIEIbHBIX MPEAMETOB ECTECTBEHHO-
Hay4YHOI'O LUKJIA.

OO0111e ecTeCTBEHHO-HAaYYHbI€ MOHATHS: HAy4YHbIN (PaKT, TUNIOTE3a, TEOPHs, 3aKOH,
aHaJlu3, CHHTE3, KJIacCU(pUKALMS, TEePUOJUYHOCTh, HAOIIOJEHUE, DSKCIEPUMEHT,
MOJIEJIMPOBAHKE, U3MEPEHHE, MOJIEIIb, SIBJIICHUE.

®duzuka: Marepusi, aToM, AJIEKTPOH, IPOTOH, HEUTPOH, WOH, HYKJHUJ, WU30TOIIbI,
pPaTMOaKTUBHOCTb, MOJIEKYJa, JJICKTPUUYECKUI 3apsj, BELIECTBO, TEIO, OO0BEM,
arperaTHOE COCTOSHUE BEIIECTBa, Ta3, (pU3MYECKHe BETUMYMHBI, CIUHUIBI U3MEPEHUS,
KOCMOC, IUTaHETHI, 3BE3/1b1, COJHLIE.

buonorust: ¢oTrocunTes, npixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEpasbl, TOPHBIE MOPOJIbI, IMOJIE3HBIE
VICKOIIA€MBbI€E, TOIUIMBO, BOJHBIE PECYPCHI.

COIAEPKAHUE OBYUYEHMS B 9 KITACCE

BCIJ_ICCTBO U XUMHNYCCKas pCaKus



[lepuonnueckuii 3akoH. Ilepmoamueckass cucTeEMa XUMHUYECKHX DJJIEMEHTOB
. . MenneneeBa. CrpoeHue aToMoOB. 3aKOHOMEPHOCTH B HM3MEHEHUM CBOMCTB
XUMUYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPUOAOB, KNS, KAJIbLUUA U UX COCIUHECHHN B
COOTBETCTBUU C IIOJIOKECHUEM DJIEMEHTOB B [lepnoanueckor cUCTeMe U CTPOEHUEM HX
aTOMOB.

CrpoeHue BellecTBa: BHAbl XUMHYECKOM CBSI3U. THUIBI KPUCTAUIMYECKUX
PELIETOK, *3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTATNIMYECKON PEILIETKU U BUAA
XUMHUYECKOU CBSA3U.*

Krnaccudukarus 1 HOMEHKIATypa HEOPraHUIECKUX BEIIECTB (MEXAyHAPOIHAS U
TpUBHAIbHAS). XMMHUUYECKHE CBOMCTBA BEILECTB, OTHOCSIIUXCA K Pa3IMYHBIM KJlaccaM
HEOPraHUYECKUX COCTUHEHN, TEHETUYECKas CBSI3b HEOPraHUYECKUX BEILIECTB.

Krnaccudukarms XxuMuuecKuX peakiuil o pa3IMdHbIM MPU3HAKaM (TT0 YHUCIY |
COCTaBY YYacTBYIOLIUMX B PEAKIIMHM BEUIECTB, MO TEMJIOBOMY (P eKTy, M0 M3MEHEHHIO
CTETIEHEW OKHCJIEHUSI XWMUYECKUX OJEMEHTOB, *T0 OOpaTHUMOCTH, IO Y4YacCTHIO
Kataiu3aropa).* OK30- U JHAOTEPMHUYECKHE peakuuu. *TepMOXuMUUYECKHE
ypaBHEHHUS. ™

*TlonsiTHE O CKOPOCTH XuUMHUYeckoi peakiuu. llonstne 006 o0OpaTUMBIX U
HEOOpaTUMBIX XHUMHYECKUX peaknusx. [[oHATHE O TOMOTEHHBIX W TETEPOTCHHBIX
peakiusx. [lonsTre o xuMuueckom paBHOBecHH. CMENIEHNE XUMAYECKOTO paBHOBECHSI.
@akTOpBI, BIMSIOMIKE HA CKOPOCTh XUMHUUYECKON PEAKIIMHU U IOJOKEHHE XUMUYECKOTO
paBHOBeCHS. ™

OKUCIUTENBHO-BOCCTAHOBUTEILHbBIE peakuuu, AIEKTPOHHBIN OanaHc
OKHCIIUTENBHO-BOCCTAHOBUTEILHOU peakiuu. COCTAaBIIEHUE YPABHEHUN OKHUCIUTENBHO-
BOCCTAaHOBHTEJIbHBIX PEAKIIMI C UCTIOIh30BAaHUEM METO/1a AJIEKTPOHHOTO OaliaHca.

Teopust 2MEKTPOJMTUYECKON JUCCOLMALIMHU. DJIEKTPOJIUTUYECKAs JTHCCOLUALM.
DNEKTPOIUThl U HEANEKTPOoJuThl. KarvoHbl, aHMOHBL. *MeXaHu3M JUCCOLMAIUU
BEIIECTB C pA3IMYHBIMU BUJAMU XUMUYECKOW CBA3u. lloHsiTHE O cTeneHu
nucconyanuu.* CUiibHbIC U C1a0bIe DJIEKTPOJIUTHI.

Peakiiuu nonHoro oomeHa. Y cClioBUSI MPOTEKaHUs PEaKIMi MOHHOrO oOMeHa 0
KoHIA. [lonHbIE M COKpallEHHBIE NOHHBIE YPABHEHUS PEaKUMNd. XNUMUYECKHE CBOWCTBA
KHCJIOT, OCHOBAaHMWA M COJied B CBeT€ MPEACTaBICHUN 00 3IEKTPOIUTHYECKON
nucconmannu. Cpena pactBopa. KauecTBEHHbIE peaklMM HAa KAaTHOHBI M AHHOHBL:
xJopua-, OpoMmua-, HOAWA-, cyibdaT-, KapOoHAT-, CWiIMKaT-, (ocdar- aHUOHBI;
TUAPOKCU-UOHBI; KATHOHBI aMMOHU S, MarHusl, KaJIbLIUS, ATIOMUHUS, Kese3a (2+) u (3+),
Meau (2+), LrHKa, MPUCYTCTBYIOIIME B BOAHBIX PACTBOPAX.

XUMHUYECKUN DKCIEPUMEHT: O3HAKOMJIEHME C MOJEISIMU KPUCTAUIMYECKUX
pPEMIETOK HEOPTraHMYECKUX BEIECTB — METAIOB U HeMeTaioB (rpadura u anMasa),
CIIOKHBIX BEIECTB (XJOpUZA HATpHs); HCCIEAOBAHHE 3aBUCUMOCTH CKOpPOCTHU
XUMUUYECKONW peakiuu OT BO3JACUCTBUS PA3NUYHBIX (DAKTOPOB; HCCIIECIOBAHUE
AJIEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, MPOLIECCa AUCCOLUALMU KUCIIOT, IIEJI0UEH U
cojgeil  (BO3MOXKHO  HCIOJIb30BAHME  BHUJIEOMATEPUANIOB); IPOBEJICEHUE  OMBITOB,
WUTIOCTPUPYIOITUX TPU3HAKU TPOTEKAHUS PEaKiuii HMOHHOro oOmeHa (oOpa3zoBaHUE
OCajika, BBIJICJICHUE Ta3a, 0Opa30BaHME BOJIbI); OIBITOB, WILTIOCTPUPYIOIIUX MPUMEPHI
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIbHBIX ~ peakuuid  (TOpeHHe, pPEeaKUuu  Pas3sIoKEeHHUs,
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COCI[I/IHGHI/ISI); PAaCIIO3HABAHHUC HCOPraHMYCCKHUX BCHICCTB C IMOMOIIBIO KAa4YCCTBCHHBIX
peaKHI/Iﬁ Ha MOHBI, PCIICHUC SKCIICPUMCHTAJIbHBIX 3aaa4.

Hemeramibsl 1 ux coeTMHEHUS

O6miass  xapakTtepucTuka rajgoreHoB. (OCOOEHHOCTHM  CTPOEHHUS  aTOMOB,
XapakTepHbIe cTeneHu okucieHus. CTpoeHne u GU3nIecKkrue CBOMCTBA MPOCTHIX BEIIECTB
— TaJloreHoB. XMMHUYECKHE CBOMCTBA HA TPUMEPE XJI0pa (B3aMMOICUCTBHE C METAIIIAMH,
HEMEeTaJJITaMUd — BOJIOPOJIOM U KHUCJIOpoJoM, *mienodamu’™). XmopoBoaopona. ConsiHas
KHCIIOTa, XUMUYECKUE CBOMCTBaA, *monyudeHue®, mpumenenue. */leficTBue xyopa u
XJIOPOBOJIOPO/Ia Ha OpraHu3M 4YesoBeka.™ BakHeimime XJopuabl U UX HAXOXKICHHUE B
IpHUpO/IC.

OO6mrass xapakrepuctuka 3jeMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTpOEHUS
aTOMOB KHCJIOPOJIa U cepbl. XapaKTepHbIE CTETICHH OKUCIICHHUS.

CrpoeHne u (pU3MUYECKHE CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOJAa U CEpHL.
AmtoTporHble  MOAU(UKAIIMK KHUCIOPOAa W Cepbl. XWUMHUYECKHE CBOMCTBA CEpbI
(B3auMozpeiicTBue *c HeMmeTralslaMu® — BOJOPOJOM M KHCIOPOJOM, METallIaMH,
*KOHIIEHTPUPOBAHHBIMU a30THOW M CEpHOW KucioTamu).* CepoBOIOPOJ: CTPOCHHE,
bu3nUecKue U XUMHUYECKHE CBOMCTBA (KUCIOTHBIE W BOCCTAHOBUTEIHHBIC CBOWMCTBA).
Oxcugibl cepbl Kak MPeICTaBUTENN KUCIOTHBIX OKCUIIOB. CepHasi KUCIoTa: Pu3nyeckue
U XuMHuYeckue cBoiicTBa (o0mme u cnenuduueckue). Colu CepHOM KHUCIOTHI,
KaueCTBEHHas peakius Ha cylbdar-uon. CepHucras kuciaora. *XuMUUYECKHE PEaKIIUH,
JeXKallie B OCHOBE IMPOMBIIUIEHHOTO CIOcO0a TONYYEHUSI CEPHOM KHUCIOTHI. *
HaxoxneHnue cepsl u €€ coeqnHeHui B npupoae. [Ipumenenne cepel U €€ COENMHEHNN B
ObITYy U B TMPOMBIIIICHHOCTA. *XWMHUUYECKOE 3arpsi3HEHHE OKPYKAIOIIEH Cpesb
COCTMHEHUSAMHU CepbI (KUCIOTHBIE JTOK/IU, 3arpsi3HEHUE BO3yXa U BOJIOEMOB), CIIOCOOBI
€ro nmpeAoTBpaIleHus. *

OO6mas xapaktepuctuka 31eMeHToB VA -rpynmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB
azota u (ocdopa, xapakTepHbIe CTEIIEHU OKUCICHUSI.

A30T, pacmpocTpaHeHue B mpupoie, (GU3MYECKHUE M XUMHUYECKUE CBOWMCTBA
(B3aMMOAEICTBUE C METAUIAMH W HEMETaUlaMH - KHCJIOPOJAOM M BOJOPOAOM).
Kpyrosopor aszora B mnpupojme. AmMMHUAK: (PU3MYECKHE M XUMHUYECKHUE CBOMCTBA
(OKHCIIeHHWEe, OCHOBHBIE CBOMCTBAa BOJHOTO PacTBOpa), *MojydyeHue™ U mpuUMEeHEHHeE.
Comu aMMOHHS: cocTaB, (uU3MUEeCKHMe M XUMUYECKHME CBOWCTBA (Pa3sioKeHUE,
B3aMMOJICHCTBUE CO IMIeno4YamMu), NpuMmeHeHue. KadecTBeHHass peakids Ha HOHBI
aMMOHHUA. A30THasi KHUCIOTa, €€ (U3NYECKUEe M XUMHUYECKHE CBOMCTBa (00mue u
cneuuduueckue), *momydenue.* Hutparsl (paznokeHue). A30THCTas KHCIOTA.
Hcnonb30BaHNE HUTPATOB M COJIEW aMMOHHMS B Ka4eCTBE MUHEPAIbHBIX yIOOpEHHIA.
*XMMHUYECKOE 3arpsi3HEHHUE OKPYXKAIOIIEH Cpellbl COCIMHEHHMSIMU a30Ta (KHUCIOTHbIE
JIOK]TW, 3arpsi3HEHUE BO3/1yXa, TOUBBI U BOJIOEMOB). *

dochop, *amnorponHsie Mmonudukanuu docdopa,* puznyeckue U XUMUYECKHUE
CBOMCTBa (B3aMMOJIEMCTBUE C METAUIAMHM, HEMETaUIaMH, *KOHUEHTPUPOBAHHBIMU
a30THOM u cepHoit kucimoramu).* Oxcun dochopa (V), oprodochopHas KucioTa:
buznueckue W XUMHUYECKHUE CBOMCTBa, *monydeHue.* *[loHsitTue o0 MHHEpPATbHBIX
ynoOpeHusx: HUTpatbl U Qocdarel. [loHATHE O KOMIUIEKCHBIX yaoOpeHusx.* OoOrmias
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xapakTepuctuka sneMeHToB [VA-rpynmnel. OcCOOEHHOCTH CTPOCHUSI aTOMOB YIJIepoJia U
KpeMHHs. BajeHTHOCTh W XapaKTepHbIe CTEMEHHW OKHUCJICHHS aTOMOB YIiepoja |
KpeMHus. Pacnipoctpanenue yriepojia B IpUpoe, XapaKTepHbIE CTETICHH OKUCIICHUS.

VYrnepon, amnorponHsie Monudukanuu (rpadut, anmas), ¢GuU3NUECKHE U
XUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB (B3aMMO/ICHICTBUE C METAJUIAMHU, HEMETAIJIaMH,
*KOHILICHTPUPOBAHHBIMHK a30THOW W CEpPHON Kucimotamu)*. AmncopOius. KpyroBopot
yraepona B mpuponae. OKCHABI yriaepoaa, ux (pU3NdecKue W XUMUYECKHE CBOICTBA,
MOJy4eHNEe U MPUMEHEHUE, [EHCTBHE Ha OpPraHW3M 4YeloBeKa. *DKOJOTHYECKHE
npoOJieMbl, CBsi3aHHBIE ¢ OKcuaoM yraepoaa(IV); rumoresa riao0anbHOrO MOTEIICHUS
KJIMMaTa; TMapHUKOBBIA d(PdekT.* YronpHas kuciaora U e€ cojiu, ux (U3UYECKUE U
XUMHYECKHE CBOWMCTBA, *monydeHrne W mnpuMeHeHwe.* KadecTBeHHash peakuus Ha
KapOoHaT-noHbI. Mcnonb3oBaHue KapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIIIICHHOCTH H
CEJIbCKOM XO351CTBE.

OOmme npencraBiaeHus 00 OCOOEHHOCTAX COCTaBa M CTPOEHHUS OPraHUYECKHX
COeAMHEHUH yriepoja (Ha MpuMepe MeTaHa, 3TUJICHA, 3TaHOoJIa, YKCYCHOM KHCIOoTh. *Ux
COCTaB M XuMHu4eckoe crpoeHue. Knaccudukanus opranndyeckux Bemects.* Ilonstue o
OMOJIOTMYECKM Ba)KHBIX BEIIECTBAX: JKUpax, OeiKax, YriieBoJgax — M UX POJIU B KU3HU
yenoBeka. *MaTepuaibHOE eAMHCTBO OPraHUYECKUX U HEOPTaHUUECKUX COSAMHEHUN. *

KpemHuuii, ero ¢usmyeckue # XUMHYECKHE CBOMCTBA (Ha mpuUMepe
B3aMMOJICHCTBUS C METAJJIJaMM W HEMETAUIaMH), *MOoNydeHue®* H NpUMEHEHHE.
*CoennHenus: kpeMHus B npupone. O0uue npeacrasiaenust 006 okcuae kpemMuuss(IV) u
KpeMHueBor kucnore. CUIMKaThl, GU3NYECKUE U XUMHUYECKUE CBOMCTBA, MOJIyUCHHUE U
MPUMEHEHUE B OBITY, MPOMBIIIUICHHOCTH (B MEAUITUHCKOH, SJIEKTPOHHOM, CTPOUTEITHHOU
u 7ap.). Baxxeiimme cTpouTenbHbIE MaTepUaNbl: KepaMuKa, CTEKIJIO, IIEMEHT, OETOH,
xene300eToH. [IpobGieMbr 0€30MacHOro MCMOJB30BaHUSI CTPOUTENIBHBIX MAaTEpPUAJIOB B
MMOBCEIHEBHOMN JKU3HHU. *

XUMUYECKUN SKCIEPUMEHT: H3ydyeHHE 0O0pas3loB HEOPraHWYECKHUX BEIECTB,
CBOMCTB COJITHOM KHCIIOTHI; MPOBEACHUE KaYECTBEHHBIX PEAKIMil HA XJIOPHU-UOHBI U
HAOMIOJIeHNEe TPU3HAKOB WX TMPOTEKAHMs, OMBITHI, OTpaxaroniue (U3NUECKHe |
XMMHYECKHE CBOICTBA TajOreHOB W HUX COEOUHEHHH (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPUAIIOB); O3HAKOMJIEHHE C OOpa3laMu  XJIOPUIOB  (TaJOreHHJIOB);
O3HaKOMJIEHHWE C 00pa3lamu cepbl U €€ COCIMHEHUSIMU (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEpHAalIOB); HAOMIOZACHHE IIpolecca OOYIJIMBaHMUS caxapa MOj JeHCTBUEM
KOHIIEHTPUPOBAHHOW CEPHOU KUCIOTHI; M3Yy4E€HUE XUMUYECKUX CBOMCTB pa30aBiIeHHOU
CEpHOM KUCIIOTHI, MPOBEACHNE KAUECTBEHHON PEaKkIuu Ha Cylb(aT-uoH U HaOII0IeHNE
npu3HaKa e€ MpoTeKaHMs; O3HAKOMJICHUE C (PU3MIECKUMH CBOMCTBaMH a30Ta, ¢hocdopa
U UX COeUHEHUN (BO3MOXKHO UCIOJIb30BaHNE BUICOMATEPUAIIOB), 00pa3iiaMu a30THBIX
1 (pochopHBIX yAOOpEeHUH; MOTy4YEeHNE aMMHUaKa U U3y4eHHE €ro CBOICTB; MPOBECHUE
KaueCTBEHHBIX pEaKIMii HA MOH aMMOHHUA U ¢GochaT-uOH U U3YUYCHHE MPU3HAKOB MX
MPOTEKaHUs, B3aMMOJIEUCTBUE KOHIEHTPUPOBAHHOW a30THOM KHCIOTBI C MEAbIO
(BO3MOXHO HCIOJIb30BaHNE BUICOMATEPUATIOB); U3YUE€HHUE MOJIENICH KPUCTATNINIECKUX
pelméTok anmasa, rpaguTa; O3HaKOMJICHHE C MPOIECCOM aJcopOLMH PacTBOPEHHBIX
BEIICCTB AKTUBUPOBAHHBIM YIJIEM W yCTPOMCTBOM NPOTHUBOTa3a; IMOJIydeHUE
YIJIIEKUCIIOTO Ta3a U M3Yy4EHHE €ro CBOMCTB; MPOBEIACHHE KaueCTBEHHBIX PEAKIMi Ha
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Kap6OHaT- U CHUJIMKAT-HOHBbI U U3YYCHUC IIPHU3HAKOB HUX IIPOTCKAHHA; O3HAKOMJICHUC C
HpOI[yKHHGﬁ CHJIMKATHOM IMPOMBIIINIICHHOCTH, PCHICHUC DKCIICPUMCHTAJIbHBIX 3a/1a4 I10
TeMe «BakHelIe HeMeTalllbl U UX COCIHMHCHUA)).

Mertanibl 1 UX COETMHEHUS

OO01mast xapakTepPUCTUKA XUMUYECKUX 2JIEMEHTOB — METAJJIOB HA OCHOBAHUU UX
nonoxenus B [lepuoanueckoil cucreme xumuueckux syeMentoB . . Mengeneesa u
cTpoeHusi atoMoB. CTpoeHHe MeTaioB. MeTauimueckas CBs3b U METAJUIMYECKas
KpUCTAJUIMYECKasl PpEIIETKA. OJIGKTPOXUMUYECKUU P HANpSKEHUH METaJJIoB.
dusznyeckre U XUMHUYECKHE CBOMCTBA METAJIOB (B3aMMOACHCTBUE C KHCIOPOJOM,
BOOM, KHcHoTaMu). *O0miue crnocoObl nmonydeHus metauioB. [loHsTue o Koppo3uu
METaJJIOB, OCHOBHBIE CIOCOOBI 3aUTHl UX OT Koppos3uu. CruraBel (CTallb, YYTYH,
JTIOPATFIOMUHUHN, OPOH3a) U UX MPUMEHEHUE B OBITY U MPOMBIIIJIEHHOCTH . *

[Ilenounsle MeTamwibpl: MONOXKEHUME B lleproanyueckorM CHCTEME XUMHYECKUX
anemeHToB /l. 1. MenneneeBa; crpoenue atroMoB. Haxoxnenue B npupone. Pusznueckue
U XUMHUYECKHE CBOMCTBA (Ha nmpuMepe HaTpus U Kanusi). OKCUABI U TUAPOKCUJIBI HATPUS
u Kayus. [[puMeHeHre meaouyHbIX METaIIOB U UX COCTUHEHUH.

[lerouHO3€MENTBHBIE METAJUIBI MATHUN U KAJIBIIUI: TIOJIOKeHUE B [leproanueckon
cucreMe xumudeckux 3neMeHnToB [1. 1. MeHieneeBa; cTpoeHuEe X aTOMOB; HaXO0K/ICHHE
B npupoge. Pu3znueckne M XMMUUYECKHE CBOMCTBA MarHus M Kaiuplus. Baxueimme
COCMHEHUs KaJblusl (OKCHUI, THIPOKCHA, coyii). *JKECTKOCTh BOABI M CHOCOOBI €€
yCTpaHEHUs.™

AnmoMuHui: nionoxxeHue B lleprnoamyeckoil cUCTEME XMMHUYECKHX 3JIEMEHTOB
J. . MeHneneeBa; CTpoeHME aroMa; HaxoxJaeHue B rmpupone. Dusznueckue u
XUMUYECKUE CBOWCTBA alOMHUHUS. AMQOTEpHBIE CBOWCTBA OKCHIA W THUIPOKCH]IA
ATFOMUHUS.

Kenezo: nonoxenue B Ilepmoguueckorl cucTeMe XUMHYECKHX 3JIEMEHTOB
. . MenpneneeBa; CTpO€HME aroma; HaxOoxXAeHWue B npupoac. Duznyeckue u
XUMHUUYECKHE CBOMCTBA JKeje3a (B3auMOJICUCTBUE C METalllIaMH, KUCJIOTaMU U COJISIMU).
Oxkcuapl, tuapokcuasl u conu sxene3a(ll) u xenesa(Ill): cocraB, cBolcTBa U
*nonydeHue.*

XUMHUYECKUH SKCTIEPUMEHT: 03HaKOMJIEHHE C 00pa3liaMu METAIJIOB U CIJIABOB, UX
(bU3NYECKUMU CBOWCTBAMHU;, HM3y4EHUE PE3YJIBTATOB KOPPO3UH METALIOB (BO3MOXKHO
UCIOJIb30BaHUE BUIEOMATEPUATIOB), 0OCOOEHHOCTEN B3aUMOJEHCTBUS OKCUA KaIblUs U
HaTpHsi ¢ BOAOU (BO3MOXKHO MCIIOJIb30BAaHUE BUJIEOMATEPUAIIOB); UCCIICIOBAHUE CBOMCTB
KECTKOM BOJBI, Tpollecca TOPEHUs kKeje3a B KUCIOpoAe (BO3MOXKHO HMCIOJIb30BAHUE
BUJIEOMATEPUAJIOB); IPU3HAKOB MPOTEKAHUS KaY€CTBEHHBIX PEAKIIUi HAa MOHBI (MarHus,
KaJblusl, amoMuHus, muHka, sxeneza(ll) m xenesza(lll), menu(Il)); nabmoaeHue u
OMHMCAHUE MPOLECCOB OKpAIIMBaHMS IUIAMEHUM HOHAMHM HATpUsA, Kallusid U KaJblus
(BO3MOKHO HMCIOJIb30BaHUE BUECOMATEPUAIIOB); HCCIEN0OBaHUE aM(pOTEPHBIX CBOMCTB
TUAPOKCHUIA aTIOMUHUS U TUAPOKCHUIA IIUHKA; PEIICHUE dKCIIEPUMEHTAIbHBIX 33/1a4 10
TeMme «BakHenIe MeTaJIbl U UX COEIUHEHUSD.

XUMHS U OKpYyXKarolas cpeia
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*HoBble mMaTepuasibl U TEXHOJOTMU. BeliecTBa M MaTepuanbl B MOBCEIHEBHON
KU3HM 4YeloBeKa. XHMHS M 370poBbe. be3omacHoe WCIONb30BaHUE BEIIECTB H
XUMHYECKUX peakuuid B ObiTy. [lepBas mnomouis NOpu  XUMHYECKHX —OXKOTrax
U oTpaBiieHUsAX. OCHOBBI HKOJIOTHYECKON rPaMOTHOCTHU. *

*Xumuyeckoe 3arpsi3HEHHE OKpY’Karolleld cpenabl (mpenesbHas AOMyCTUMAast
koH1eHTparus BemiectB — [1JIK). Pons xumuu B pemeHnn s3K0I0ru4eckux mpoodiem. ™

*1IpuponHblE MCTOYHHMKH YIIEBOAOPOAOB (yrojb, NPUPOAHBIA ra3, HEPTh),
MPOAYKTHI UX NEPEPAOOTKH, UX POJIb B OBITY U IPOMBIILIEHHOCTH. *

XUMUYECKUN HKCIEPUMEHT: M3Y4YeHHE 00pa3loB MaTepuanoB (CTEKIO, CILIaBbI
METaJJIOB, OJIMMEPHbIE MaTepraibl).™

MexnpeaMeTHbIe CBA3U

Peanuzanus MeXNpeAMETHBIX CBS3€M MNpuW M3y4yeHUH XUMUU B 9 Kjacce
OCYILECTBIISIETCS Yepe3 UCTOIb30BAaHUE KaK OOIINUX €CTECTBEHHO-HAYYHBIX TOHATUMN, TaK
U TIOHSTHUM, SIBISIOIIMXCS CHCTEMHBIMH MJIi OTHAEIbHBIX MPEIMETOB €CTECTBEHHO-
HAY4YHOT'O I[UKJIA.

OO011Ke eCTECTBEHHO-HAaYYHbIE IOHATHS: HAYYHbIN (DAKT, TMIIOTE3a, 3aKOH, TEOPU,
aHallu3, CHUHTE3, KJIacCHU(PHUKAIUs, TEePHUOJUYHOCTh, HAONIOIEHUE, SKCIIEPUMEHT,
MOJICTMPOBAHUE, U3MEpPEHUE, MOJENb, SIBICHUE, MapHUKOBBIM 3(PQeKT, TeXHOIOrus,
MaTepHabl.

®duznka: Marepusi, aToM, AJIEKTPOH, IIPOTOH, HEUTPOH, WOH, HYKJIUJ, HU30TOIIbI,
paZlOaKTUBHOCTb, MOJIEKYJA, AJNEKTPUUYECKUI 3aps], MPOBOAHUKHU, MOIYINPOBOJHUKH,
TUAJIEKTPUKH, (DOTOAIEMEHT, BEIIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA,
ra3, pacTBOp, pPacTBOPUMOCTb, KpPUCTAUIMUECKas pEIIETKa, CIUIaBbl, (U3NYECKUE
BEJIMYMHBI, €AUHULBI HM3MEPEHMsS, KOCMHMYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3MBL,
Comnuize.

buonorus: ¢orocunTes, apixanwe, Owocdepa, sKOCHCTEMa, MHUHEPAIbHBIE
yI00pEHUsI, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEJIbHbIE BEIIECTRA.

['eorpadus: atMmocdepa, rugpochepa, MUHEpaibl, TOPHBIC MOPOJbI, IMOJIC3HBIE
VCKOIIAEMbI€E, TOIUIMBO, BOJHBIE PECYPCHI.

IUTAHUPYEMBIE PE3VJIbTATBI OCBOEHMSA YUEBHOI'O ITIPEJIMETA
«XMUMA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

B uenom pesynbrarhl ocBoeHUsi oOydaromumucs ¢ 3IIP yuebHoro mpemmera
«XuMus» JODKHBI COBIAJATh C pesynbraramu denepanbHON paboueld MporpaMMbl
OCHOBHOTO 00111er0 00pazoBanusi. Hanbonee 3HaYMMBIMU SIBISIOTCS

JIMYHOCTHLIE PE3YJIbTATDI:

JIM4HOCTHBIE PE3yNbTaThl OCBOSHUS MTPOrPaMMbl OCHOBHOT'O 00IIIEr0o 00pa3oBaHus
JOCTUTAIOTCSI B XOJ€ OOYy4YeHUs XMMHUU B €IUHCTBE Y4eOHOW M BOCHUTATEIHLHOU
JEATENBHOCTA B COOTBETCTBUM C TPAAULUOHHBIMUA POCCUMCKUMHU COLMOKYJIBTYPHBIMU U
JTyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMHU, IPUHATHIMU B 00111€CTBE MTpaBUIaMU U HOPMaMHU

IIOBCACHUS 1 CHOCO6CTBYIOT ImpogeccaM CaMOIIO3HAHUA, CaAaMOPA3BUTHA U COLIUAJIN3alluN
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00 yJaromuxcs.

JIn4HOCTHBIE pE3YNbTATHI OTpaXaroT TOTOBHOCTb oOy4Jaromuxcs
PYKOBOJICTBOBATbCSI CHCTEMON NMO3UTHUBHBIX LIEHHOCTHBIX OPHUEHTALMI U PacIIpPEHUE
OIIBITA JICSITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) marpuoTUYECKOro BOCIUTAHUS:

LIEHHOCTHOI'O OTHOILIEHHSI K OTE€YECTBEHHOMY KYJIBTYPHOMY, HUCTOPUYECKOMY M
HAay4YHOMY HaCJIeJINI0, TOHUMaHUS 3HAUEHUS] XUMUYECKON HAYKH B )KU3HU COBPEMEHHOIO
oOuiecTBa, CIOCOOHOCTM BIAAETh JOCTOBEPHOM HWH(MOpManuend o MepeaoBbIX
JOCTHKEHUSAX U OTKPBITHSIX MUPOBOM M OT€YECTBEHHON XUMUU, 3aMHTEPECOBAHHOCTH B
HAY4YHBIX 3HAHUSAX 00 yCTpOWCTBE MUpa U OOIIECTBA;

2) rpa’kJJaHCKOT'0 BOCITUTAHUSL:

IIPEJICTABIIEHUS O COLMAIBHBIX HOPMaX M MPABWIIAX MEXIMYHOCTHBIX OTHOIIEHHI
B KOJUIEKTUBE, KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B OOILIECTBEHHO IOJIE€3HOMH,
y4eOHO-HCCIIeA0BATEIHCKOM, TBOPYECKON U IPYTUX BUAAX ACSITEIbHOCTH, TOTOBHOCTH K
pa3sHOOOpa3HOl ~ COBMECTHOM  JEATENPHOCTH  NPU  BBIIOJHEHUH  yYEOHBIX,
NO3HABATEbHBIX 33/1a4, BBIMOJIHEHUN XUMUYECKUX 3K CIIEPUMEHTOB, CO3/1aHUN YYEOHBIX
IPOEKTOB, CTPEMJIEHHS K B3aMMONOHMMAHHUIO W B3aWMOIIOMOIIM B IMPOLECCE 3TOU
y4eOHON JesTeNbHOCTH, TOTOBHOCTH OILICHWBATh CBOE TMOBEIEHHUE U TOCTYIKU CBOHMX
TOBapUILEH C TMO3ULUM HPABCTBEHHBIX W IIPAaBOBBIX HOPM C Y4YETOM OCO3HAHMS
ITOCJIEICTBUH ITOCTYIIKOB;

3) LEHHOCTH HAYYHOI'O TIO3HAHUSA:

MHUPOBO33PEHUYECKUX IIPEICTABICHUA O BEUIECTBE W XHMHYECKOW pPEaKLuH,
COOTBETCTBYIOLLIMX COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U COCTABIIAIOIIMX OCHOBY
JUIs TIOHMMAaHMs CYHUIHOCTHM HAay4YHOM KapTHHBI MHpa, MPeICTaBIeHUM 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS IPUPOJIbI, B3AUMOCBS34X YEJIOBEKA C IPUPOIHOM Cpesloi, O
POJIM XMMHH B TIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MIO3HABATEJIbHBIX MOTHMBOB, HANpPABJICHHBIX Ha IMOJYyYEHUWE HOBBIX 3HAHUU IO
XUMUHU, HEOOXOUMBIX JIJIs1 OOBSICHEHUS HAOII0JaEMBbIX ITPOLIECCOB U SIBJICHUMH;

MO3HaBaTEIbHOM, UH(OPMAIMOHHON M YWUTATEIbCKON KYJIBTYpPbl, B TOM YHCJIE
HABBIKOB CAMOCTOSITENIbHOM pabOThI ¢ y4eOHBIMH TEKCTAMU, CIIPABOYHOM JTUTEPATypO,
JOCTYITHBIMU TEXHUYECKUMH CPEACTBAMHU MH()OPMALIMOHHBIX TEXHOJIOTUH;

UHTEpeca K OOYYEHUI0O M IIO3HaHMIO, JHOOO03HATEIbHOCTH, TOTOBHOCTU H
CIOCOOHOCTH K CaMO00pa30BaHMIO, TPOEKTHON U HCCIIEA0BATEIBCKON ACSITEIbHOCTH, K
OCO3HAaHHOMY BBIOOPY HAIIPaBIEHHOCTH U YPOBHS O0y4YEHHS B JaJIbHEHIIIEM;

4) popMupoBaHus KyIbTYpbl 37J0POBbSI:

OCO3HAHMS LIEHHOCTH HU3HU, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY 3JI0POBBIO,
YCTaHOBKHU Ha 3/10pOBBIA 00pa3 KW3HU, OCO3HAHUSA MOCIEACTBUM 1 HEMPUATHUS BPEIHBIX
NpUBBIUEK (YMOTpPEOJIEHHS] aJIKOroJisl, HApKOTHKOB, KYypEeHHUs), HEOOXOJUMOCTH
coOJIt0/IeHUsT TpaBUJl 0€30MIaCHOCTU IpU OOpallleHUH C XMMUYECKUMH BEILECTBAaMHU B
OBITY U pealbHOH JKU3HH;

5) Tpy0BOrO BOCTIMTAHUS:

UHTEepeca K MPaKTUYECKOMY M3YYEHMIO mpodeccuil U TpyAa pas3iuyHOro pona,
YBOXEHHUE K TPYLY M pe3yibTaraMm TPYIOBOH JIEATEIBHOCTH, B TOM YKCIIE HAa OCHOBE
NPUMEHEHUSI MPEIMETHBIX 3HAHUI MO XUMHH, OCO3HAHHOTO BbIOOpAa MHAMBHUAYaTbHOU
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TPAGKTOPUM MPOAOJDKEHHUsST O00pa3oBaHUs C Y4YETOM JIMYHOCTHBIX HWHTEPECOB MU
CIIOCOOHOCTM K XUMHH, OOUIECTBEHHBIX MHTEPECOB W NOTPEOHOCTEH, YCHEIIHOU
npoeCCUOHANBHON JEATENbHOCTH U Pa3BUTUS HEOOXOIMMBIX YMEHUH, TOTOBHOCTh
allarTHpOBaThCs B MPO(ECCUOHATIBHON CpeIe;

6) KOJOTMYECKOT0 BOCIIUTAHUS:

HKOJIOTUYECKH 11€7IECO00Pa3HOr0 OTHOIICHHUS K MPUPOIE KaK UCTOUYHUKY )KU3HU Ha
3emiie, OCHOBE €€ CYIIECTBOBaHUS, MOHMMAHUS LIEHHOCTH 30POBOr0 M 0O€30M1acHOI0
oOpa3a >KHM3HU, OTBETCTBEHHOI'O OTHOIIECHHUS K COOCTBEHHOMY (HU3MYECKOMY U
NICUXUYECKOMY 3/I0pPOBBIO, OCO3HAHMsI ILEHHOCTH COOJIIOJEHUS TMpaBuil 0e30macHOro
MOBE/ICHMS MPU pabOTE C BEUIECTBAMM, A TAKKE B CUTYAIUAX, YTPOXKAIOUIUX 3I0POBbIO U
JKU3HU JIIOACH;

CIOCOOHOCTH TMPUMEHSATh 3HAHMS, MOJy4aeMmble NMPU H3YYCHUH XUMHH, IS
pELICHMs 3a/1a4, CBSA3aHHBIX C OKPYKAIOLIEH NMPUPOAHON CPENOH, MOBBIIIECHUS YPOBHS
9KOJIOTUYECKON KYJIbTYPhI, OCO3HAHUS ITI00ATBHOT0 XapaKTepa SIKOJIOTHYECKUX MpodiieM
Y IIyTel UX pelIeHus! OCPEICTBOM METO/I0B XUMUU;

HKOJIOTMYECKOT0 MBIIIJICHUS, YMEHUS PYKOBOACTBOBATHCS UM B II03HABATEIIBHOM,
KOMMYHHMKAaTHBHOW U COLIMAIBHON MPAKTHUKE.

METAITPEAMETHBIE PE3VYJIBTATHI

MertanpeameTHble pe3yabTaThl OCBOEHHUS OOpa30BaTENbHON MPOTPaMMBI T10
XUMHUHU OTPKAIOT OBJIAJICHNE YHUBEPCATLHBIMU TMTO3HABATCIILHBIMH JCHCTBUSMH, B TOM
qucle:

1) Ga30BbI€ TOTUYCCKUE JCHCTBUS:

BBISIBJISTH TIPUYHMHBI U CIICICTBUSI MIPOCTHIX XUMHUUECKUX SBIICHHI;

OCYIIIECTBJIATh CpaBHEHHUE, KIACCU(PUKAIINIO XUMUUECKUX BEIIECTB MO 3aJaHHBIM
OCHOBAHHUSIM M KPUTEPUSM JIUIS YKa3aHHBIX JIOTHUYECKUX OTICPAIIHiA;

CTPOUTH JIOTHUECKOE CY)KJICHHE MOCIIE MPEABAPUTEIILHOTO aHATN3a, BKITFOYAIOIIee
YCTaHOBJIEHNE TPUYNHHO-CIICICTBEHHBIX CBSA3EH

CO3/1aBaTh, MPUMEHSTh M MPEOOPA30BHIBATh 3HAKHU M CHMBOJIBI, MOJICIIA U CXEMBI
JUIS peleHusl y4eOHbIX U TTO3HABATENIbHBIX 33/1a4 ¢ TOMOIIIbIO TIe/1arora;

IPOTHO3UPOBATh BO3MOXKHOE  Pa3BUTHE XHMHUYECKHX TMPOLECCOB U  HX
MOCIIEACTBUS;

2) 0a30BbIC UCCIIEIOBATEIBCKUE JICHCTBUSA:

C MOMOIIIBIO TIe/Iarora MPOBOJIUTh XUMUYECKUN OMBIT, HECTOKHBIN SKCIIEPUMEHT,
JUIsl yCTAHOBJICHUSI OCOOEHHOCTEN 00BbEKTa N3YUYEHHUsI, TPUUUHHO-CIICACTBEHHBIX CBSI3EH
Y 3aBUCUMOCTEN 00BEKTOB MEXAY COOOI;

C TIOMOIIBIO TeJarora WIM CaMOCTOSTENbHO (opMynupoBaTh OO0OOIICHUS U
BBIBOIBI IO PE3YJIbTaTaM MPOBEACHHOTO HAOIIOACHHUSI, OTIBITA;

3) pabota ¢ uHpOopMaIUeH:

BBISIBIIATH JiepUIUThl MHGOPMALUU, JTAHHBIX, HEOOXOAMMBIX [JISI PEIICHHUS
TOCTaBJICHHOM 3aJa4M;

npeoOpa3oBbIBaTh MH(HOPMALIMIO U3 OJHOIO BUJIAa B APYroil (TabauIly B TEKCT U
mp.);

UCKAaTh WJIM OTOMpaTh MH(GOPMAIMIO WM JAaHHBIC W3 MCTOYHUKOB C YYCTOM
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MPEIJIOKEHHON yueOHOM 3a/1a4u U 3aJIaHHbIX KPUTEPHUEB.

OgnazneHne yHuBepcaabHbIMU Y4€OHBIMU KOMMYHUKATUBHBIMU JIEHCTBUSAMMU:

OpPraHU30BBIBaTh yU€OHOE B3aUMOJCHCTBUE B TpymIe (ONpeaensiTh oOuue 1eiu,
pactpenessTh POJIH, T0TOBAPUBATHCS IPYT C IPYTOM U T. 1.).

C TIOMOIIBIO TIeJIarora MM CaMOCTOSITEIbHO COCTABIISITh YCTHBIE U MHUCHMEHHbBIC
TEKCTBl C WCIOJIh30BAHUEM WJUTFOCTPATHBHBIX MAaTEPHAIIOB JISI BBICTYIUICHUS TIEpPE
ayIUTOPUEN;

OpPraHM30BBIBATh y4E€OHOE COTPYAHUYECTBO U COBMECTHYIO JIESTEILHOCTH C
YUUTEJIEM M CBEPCTHUKAMH; pabOTaTh WHIWBHUIYAJbHO M B TPYMIE: HAXOAWTH 00IIee
pelieHre W pa3pemarbh KOH(MIUKTHI Ha OCHOBE COTVIACOBAHMS TO3WIIMH M y4eTa
WHTEPECOB; (OPMYIUPOBATH, APTYMEHTHUPOBATh U OTCTAMBATh CBOE MHEHUE;

OLICHMBATh KAYECTBO CBOErO BKJIAJa B OOIMI MPOAYKT, MIPUHUMATh U Pa3JEisaTh
OTBETCTBEHHOCTb U MPOSIBIISITH TOTOBHOCTH K MPEIOCTABICHUIO OTYETA MEepPE] TPYIIIOH.

OBnaneHne yHUBEpCaIbHBIMU YICOHBIMH PETYIISITABHBIMU JACHCTBUSIMU:

oOHapyXuBaTb U (QopMyIupoBaTh Y4YeOHYIO TIpoOJeMy, ONpPEACNATh IIeNb
y4eOHOM NeITeTbHOCTH;

BJIQJICTh OCHOBAaMU CaMOKOHTPOJISI, CaMOOIICHKH, TIPUHSTHS PpEIICHUN W
OCYIIIECTBJICHHUS] OCO3HAHHOT'O BHIOOpA B yUeOHOM U MO3HABATEIbHOM J1€ATEIbHOCTH;

COOTHOCHTHh CBOM JICHUCTBHS C IIAHUPYEMBIMHU pPE3yJabTaTaMH, OCYIICCTBIISTH
KOHTPOJIb CBOEH JEeATEIbHOCTU B IPOLIECCE JOCTHKEHHUS PE3yNbTara, OMpEeAesiTh
CHOCOOBI IEHCTBUN B pPaMKax MPEIJIOKEHHBIX YCIOBUN U TpeOOBaHUM, KOPPEKTUPOBATH
CBOM JICUCTBHUS B COOTBETCTBUU C U3MEHSIOLICHUCS] CUTYalUEH;

JIaBaTh aJIEKBATHYIO OIIEHKY CUTYAIlMH U Tpe/jiaraTh MjiaH €€ U3MECHEHMUS,;

MPEIBUICTh TPYIAHOCTH, KOTOPhIE MOTYT BO3HUKHYTH TMPH PEIICHUU Y4eOHOM
3a71a4u;

MOHUMATh TMPUYHMHBI, MO KOTOPHIM HE OBLT JOCTUTHYT TpeOyeMblil pe3yabTaT
NEeATENbHOCTH, ONPEACNIATh IO3UTHBHBIC W3MCHCHUS W HampaBiICHUS, TPEOYIOIIHe
JanbHeie padoTsl;

OCO3HAHHO OTHOCHUTBLCSA K IPYTOMY YEJIOBEKY, €T0 MHEHHIO.

[TPEAMETHBIE PE3VYJIbTATHI

B coctaBe mpeaMeTHBIX pe3yIbTaTOB MO OCBOSHUIO 0053aTEILHOTO COACPIKAHUSA,
YCTaHOBJICHHOTO JaHHON denepanbHOM pabodeil mporpamMMol, BBIICISIOT: HAay4HBIC
3HAaHMS, YMEHUSI U CIOCOOBI JAEUCTBUH, crnenupuyeckue s y4yeOHOro mpeaMera
«XUMUSD», BUABI ACATEIBHOCTH IO MOJYYEHUIO HOBOTO 3HAHHWS, €r0 WHTEPIIPETALUU,
peoOpa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYAIIHSIX:

MPEJCTABJIEHUE O 3aKOHOMEPHOCTSAX MW II03HABAEMOCTU SIBICHUN MPUPOIBI,
MOHUMaHUE OOBEKTUBHOM 3HAYUMOCTH OCHOB XHMHMYECKONM HAayKd Kak o00JacTu
COBPEMEHHOI'0 E€CTECTBO3HAHMUSI, KOMIIOHEHTa OOIeld KyJIbTYphl M MPAKTHUYECKOU
JIEeATEeIIbHOCTHY Y€JIOBEKa B YCJIOBUSIX COBPEMEHHOI0 OOIIECTBA; IOHUMAHUE MECTa XUMUH
Cpeu APYTruX €CTECTBEHHBIX HAYK;

BJIaJICHUE OCHOBAMH MMOHITUWHOIO alapaTa U CAMBOJIMYECKOTO SI3bIKa XUMUU IS
cocTaBjeHUsT POpPMYJ HEOPTaHMYECKUX BEIIECTB, YPABHEHUN XMMHYECKUX peakiuil (c
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OIOpOl Ha aNropuTM Yy4YEOHBIX JEHCTBHIl); BIIAJEHHE OCHOBAMU XHMHYECKOH
HoMmeHKkIaTypsl (IUPAC u TpuBHanbpHOI) U yMEHHE HUCIIOJIb30BATh €€ NIl pElICHUS
y4eOHO-TIO3HABaTENbHbIX 337a4 C MMOMOUIbIO YUMTENS; YMEHUE HCIIOJIb30BaTh MOJENIU
11 OOBSICHEHHS CTPOSHHS aTOMOB M MOJIEKYJI IO QITOPUTMY C OIIOPOH Ha ONPECIIECHNUS;

MPEJICTABIIEHUE O CUCTEME XMMHYECKUX 3HAHUU U YMEHHE C TIOMOIIBIO YYUTENSA
IPUMEHATh CUCTEMY XUMWYECKHX 3HAHWUW JUIsl YCTAHOBJIEHUS B3aHMOCBSA3EH MEXIY
M3YYEHHbIM MATE€pUAJIOM M MpU MOJYYEHUM HOBBIX 3HAHMI, a TakXke B Ipolecce
BBITIOJTHEHUSI Y4YeOHBIX 3aJaHU W 1pu paboTe€ C HCTOYHUKAMHU XUMHYECKOU
uH(pOpMaIUH, KOTOpasi BKIIIOYAET:

BAOXHEHIIINE XUMUYECKHE TOHATHS: XMMHUUYECKHI 3JIEMEHT, aroM, MOJEKyJa,
BEIIECTBO, IMPOCTOE U CIOXHOE BELIECTBO, OJHOPOJHAS W HEOJHOPOJIHAS CMECh,
OTHOCHUTEIIbHBIE aTOMHAasi W MOJIEKYJSIpHAasT MacChl, KOJIMYECTBO BELIECTBA, MOJIb,
MOJISIpHAsE Macca, MOJISPHBIA O0bEM, OKCHJ, KHCJIOTa, OCHOBaHHUE, COJb (CpenHss),
XUMUYECKasl peaklus, peakUWH COEAUHEHUS, PEAKUUU Ppa3JIOKEHMs, pEeaKUuu
3aMelIeHMs], peakllud OOMeHa, TETIOBOM 3(PEeKT peakiuu, 3K30- U IHAOTEPMUUYECKUE
peakuuy, pacTBOpP, MaccoBas IO XMMHUYECKOTO JIEMEHTA B COCAVMHEHUH, MacCOBas
JI0JIS1 ¥ TIPOLIEHTHAsI KOHLIEHTPAIUsl BEUIECTBA B PACTBOPE, SAPO aTOMA, dJIEKTPUUECKUN
CIIO aToMa, aTOMHas OpOWTadb, pajuyC aromMa, BaJIEHTHOCTh, CTETEHb OKHUCICHUS,
XUMHUYECKasl CBA3b, MIEKTPOOTPULATEIBLHOCTD, MOJSIPHAs M HEINOJSIpHAs KOBAJIECHTHAs
CBSI3b, MOHHAsl CBS3b, METAJUINYECKAsl CBS3b, KPUCTAIUIMYECKAs peuieTka (aroMHasd,
VOHHAs, METaJJINuecKasi, MOJEKYJspHas), WOH, KaTHOH, aHHOH, JJIEKTPOJIUT U HE
AJIEKTPOJIUT,  DJCKTPOJIUTUYECKAs  JUCCOLMAIMS, peakUUuu HOHHOro OOMEHa,
OKHCJIUTEITbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKLUU, OKHUCIUTENb W  BOCCTAHOBUTEIND,
OKHCJIEHE U BOCCTAHOBJICHHME, JJIEKTPOJIM3, XMMHUYECKOE paBHOBECHE, OOpaTHMblEe U
HEOOpaTUMble peakIUh, CKOPOCTh XMMMUYECKOH peakluu, KaTalu3aTtop, MpeaeibHO
nomyctumas konuentpauus (I11K), koppo3ust MeTamios, CIJIaBbl;

OCHOBOINOJIArarolye 3aKOHbl XUMHUH: 3aKOH COXpaHeHUsl Macchl, [leprnoguyecknii
3akoH [[. 1. MeHneneeBa, 3aKOH MOCTOSTHCTBA COCTaBa, 3aKOH ABOTapo;

TEOpUU XHMHUU: ATOMHO-MOJIEKYJISIpHAs TEOpHS, TEOPHUS JIIEKTPOIUTHYECKOU
JUCCOLIMALIMM, a TaKXe MPEJCTaBJICHUS O HAyYHBIX METOAAX MO3HAHUSA, B TOM YHUCIE
DKCIIEPUMEHTAIBHBIX U TECOPETUYECKUX METOJAX MCCIECNOBAHMS BEIIECTB U M3y4YCHUS
XUMHUYECKUX PEaAKIIUi;

IIPEJICTABIIEHUE O MEPUOIUYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKUX 3JIEMEHTOB
(pamuyc aroma, O3JIEKTPOOTPULIATEIBHOCTh), MPOCTBIX M CJIOXHBIX BELIECTB OT
MOJIOKEHHS 3JeMeHTOB B llepuognueckoil cucreMe (B MajiblX MEPUOAAX WU TJIABHBIX
NOJATPYIIIAX) U 3JIEKTPOHHOTO CTPOEHUSI aTOMa; YMEHHUE OOBSICHATH CBS3b MOJOKEHUS
aneMmeHTa B Ilepmonnyeckoil CUCTEME C YHCIOBBIMM XapaKTEPUCTHUKAMH CTPOCHHUS
aTOMOB XMMMYECKHX 3JIEMEHTOB (COCTaB M 3apsija sapa, OOLIEe YHUCIO 3JIEKTPOHOB),
pacnpeneneHueM 3JIEKTPOHOB 110 J3HEPreTUYECKHM YPOBHSIM aTOMOB IEPBBIX TPEX
NEPUOJIOB, KaIUs U KaJbIUs; KJIacCu(PUUHUPOBATh XUMUUYECKUE 3JIEMEHTHI C ONOPON Ha
orpezesieHns] PU3NYECKOro CMbICHIAa HU(PPOBBIX JAHHBIX EPUOJNYECKON TaOIULIbI;

yYMEHHUE KIacCU(PUIMPOBATH XUMUUYECKUE 3JIEMEHThI, HEOPIraHUYECKUE BEILIECTBA U
XUMUYECKHE PEaKIMH C OINOPOM HAa CXEMBI; ONPEIENSITh BAaJEHTHOCTh M CTENEHb
OKHUCJICHUS] XUMUYECKUX AJIEMEHTOB, BUJ XUMHYECKOW CBS3M W TUI KPUCTAJUIMYECKOU
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CTPYKTYPBI B COEIMHEHUSIX, 3apsi]l MOHA, XapaKTep CPebl B BOJHBIX PACTBOPAX BELIECTB
(KUCHO0T, OCHOBaHUM ), OKUCIUTENb K BOCCTAHOBUTEIb 10 AITOPUTMY YUE€OHBIX I€UCTBHIA;
YMEHHE XapaKTepu30BaTh C ONOPOM Ha cXeMy (PU3MYECKHE U XUMHUYECKHE
CBOMCTBA MPOCTHIX BEIIECTB (KUCIOPOJ, 030H, BOJOPO, I'paduT, aiMas, KpeMHUI, a30T,
dbocdop, cepa, XI0p, HATPUH, KA, MarHUi, KaabIIUW, ATFOMUHHM, KEJI€30) U CIOKHBIX
BEIIECTB, B TOM 4YHCJIE€ MX BOAHBIX pacTBOpPOB (BOJa, aMMHUaK, XJIOPOBOJOPO.,
CEpOBOJIOPOJI, OKCHUIBI U TUAPOKCHABI MeTauioB I - IIA rpymm, amomunus, meau (I1),
uuHka, xkenesa (Il u 1), okcuner yrnepona (I u IV), kpemuus (IV), azora u docdopa
(I u V), cepot (IV u VI), ceprucras, cepHasi, a3oTucTas, a3oTHas, ¢docdopHas,
yroJibHasi, KpeMHHUEBAsl KUCJIOTA U UX COJIM); OMKCHIBATh C OMOPOM Ha IUIaH U KIIIOYEBbIC
CJIOBA; YMEHHE MPOTrHO3UPOBATh U XapaKTepPU30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTHU
OT MX COCTaBa M CTPOEHMS IIOCJIE NPEABAPUTEILHOIO aHAIU3a IOJ PYKOBOACTBOM
nejarora, NPUMEHEHHE BEIIECTB B 3aBUCMMOCTH OT HX CBOWCTB, BO3MOXHOCTH
IPOTEKAHUSI XUMUYECKUX MPEBPALLECHUI B Pa3IMYHBIX YCJIOBHSX, BIMSIHHE BEUIECTB U
XUMHUYECKHUX IPOLECCOB HA OPraHU3M YEJIOBEKA U OKPYKAIOIIYIO IPUPOJIHYIO CPENLY;

YMEHHE COCTaBJIATh MO 00pasily, CXeMe, aJIrOpuTMy Yy4eOHBIX JeHCTBUU
MOJIEKYJISIPHBIE 1 MOHHBIE YPaBHEHUS pEakUUid (B TOM YHCIIE pEaKUUid HOHHOTO 0OMeHa
U OKHUCJIHTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUM), WUIIOCTPUPYIOIIUX XUMHYECKUE
CBOMCTBA M3YYCHHBIX KJIaCCOB / IPYNI HEOPraHWYECKMX  BEIICCTB, a TaKXkKe
MOJATBEPKAAIOIINX TEHETHUYECKYIO B3aMMOCBSI3b MEX/1y HUMU;

YMEHHUE BBIYUCIATh OTHOCUTEIBHYID MOJEKYJISIPHYO W MOJIIPHYKO MAacChl
BELIECTB, MAaCCOBYIO JIOJK0 XMMHUYECKOIO 3JIEMEHTa B COECIMHEHHH, MacCOBYIO JOJIO
BEIIECTBA B PAaCTBOPE, KOJIMYECTBO BEIIECTBA M €ro Maccy, 00bEM Ta3oB C OMOPOM Ha
obmue GopMyIibl; yMEHHE IPOBOAUTD PACUETHI IO YPABHEHUSAM XUMHUYECKUX PEaKIUH U
HAXOJIUTh KOJMYECTBO BEIIECTBA, 00bEM U MAcCy PeareéHTOB UJIU MPOJYKTOB pEaKiuu ¢
OIopoi Ha o0pasel, aropuTM YUeOHBIX I€HCTBHIA;

BJIaJICHUE OCHOBHBIMHM METOJaMH Hay4yHOTO MO3HAaHUs (HaOII0IeHUEe, U3MEPEHHE,
HKCIIEPUMEHT, MOJEIMPOBAHKUE) MPU H3YYEHUU BEUIECTB U XUMUYECKHX SBICHUU C
OMOpOM Ha aJrOPUTM Y4EOHBIX ACUCTBUM; ymMeHHE cPOpMyIUpoOBaTh NpoOIeMy U
IPEUIOKUTD IYTH €€ PEIIeHUs C TOMOILBIO TIE1arora; 3HaHue OCHOB 0e30macHoN paboThI
C XMMHYECKMMH BEIIECTBAMH, XUMUYECKON MOCYA0M U 1a00paTOpHBIM 000PYI0BAaHUEM;

HaJIM4YME MPAKTUYECKUX HABBIKOB IJIAHUPOBAHUS U OCYIIECTBICHUS CIEAYIOIIMX
XUMHYECKHX OHKCIIEPUMEHTOB MO PYKOBOJICTBOM YYHUTENS C OOCYKIEHHEM IUIaHa
paboThI UJIK COCTABICHUEM TaOJIUIIbI:

U3YyYEHUE U ONMCaHUE (PU3NIECKUX CBOMCTB BEIIECTB;

O3HaKOMJICHHE C (PU3NYECKUMH U XUMUYECKUMH SIBJICHUSIMU;

OIIBITHI, WUTFOCTPUPYIOLIUE MPU3HAKH NMPOTEKAHUSI XUMUUYECKUX PEAKIIMIA;

U3Yy4YEeHHUE CIOCOO0B pa3IelIeHUs] CMECE;

IIOJIyYEHHE KUCIIOPOJa U U3YYECHHE €T0 CBOWCTB;

IIOJIyYEHHE BOJOPO/IA U U3yYEHUE €TI0 CBOMCTB;

MOJIYYEHHE YTJIEKUCIIOTO Ta3a U U3y4EHHE €r0 CBOWCTB;

NOJIyYCHHE aMMHUaKa U U3y4EHHE €r0 CBOWCTB;

IIPUTOTOBJIEHUE PACTBOPOB C OMNPEACICHHOM MacCOBOW JOJIEW PacTBOPEHHOrO
BEIIECTBA;
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UCCJICIOBAHUE M OMNMCAaHUE CBOMCTB HEOPraHUYECKUX BEIIECTB PA3JIMUYHbIX
KJIACCOB;

NpUMEHEHUE WHIUKATOPOB (JIakMyca, METWIOpaHka W (eHondTanenHa) s
OIpEeICIIeHHSI XapaKTepa Cpebl B PACTBOPAX KUCIIOT U IIEI0YEH;

U3y4YCHHE B3aMMOJCUCTBUS KHCIOT C METaUlaMd, OKCHIaMU METaJlIOB,
pPacTBOPUMBIMHU U HEPACTBOPUMBIMU OCHOBAHUSIMU, COJISIMH;

MOJTy4eHNEe HEPACTBOPUMBIX OCHOBAHHIA;

BBITECHEHHUE OJHOT'0 METajljia IPyTUM U3 PacTBOpa COJIH;

uccliefioBanue aM(OTEPHBIX CBOWCTB T'MIPOKCH]IOB AIFOMUHMSI U ITUHKA;

pelieHrue  DKCIEPUMEHTANbHBIX 3amad 1Mo TemMe «OCHOBHBIE — KIIACcChI
HEOPTaHWYECKUX COCTUHECHUI,

pellieHHEe  3KCIEPUMEHTAIBHBIX  3afad M0 TeMe  «OJEeKTPOJIUTHYECKas
JUCCOLIMALIUSY;

pelleHre IKCIEPUMEHTANbHBIX 337au Mo Teme «Bakueimme HemeTamuibl U UX
COCAMHECHUSD;

pelIeHHe SKCIEPUMEHTANBHBIX 3ajad 1Mo Teme «BakHeliue Meramibl U UX
COCAMHECHUSD;

XUMHYECKHE IKCIEPUMEHTHI, WIITIOCTPUPYIOIIUE MPU3HAKU MPOTEKAHUS PeaKIuil
MOHHOT0 0OMEHa;

Ka4eCTBCHHBIC PEAKIUd Ha TMPUCYTCTBYIOIIME B BOAHBIX PAcTBOpax HOHBI:
XJopus-, OpoMuz-, uOAMA-, cyibdar-, Qocdar-, kapOoOHAT-, CHIMKAT-aHUOHBI,
TUIPOKCU-MOHBI, KAaTUOHBI aMMOHUS, MarHus, Kajblus, aTIOMUHUSA, Kenes3a (2+) u
kenesa (3+), meau (2+), IUHKA,

YMEHUE TMPEACTaBIATh pPe3yJbTaTbl JKCHOEpPUMEHTa B (opme BBIBOJOB,
JI0Ka3aTeNIbCTB, TPapUKOB U TaOJIMII U BBISBIISITh SMIIUPHUECKUE 3aKOHOMEPHOCTH;

BJIaJICHUE TpaBUJIaMH O€30MMaCHOTO OOpAIeHHsI ¢ BEIIECTBAMHU, UCTIOIb3YEMbIMU
B IIOBCETHEBHOW KHU3HU, a TAK)KE MPaBUJIaMH MTOBECHUS B LIETSIX COEPEKEHNUS 310POBbS
U OKpYXarouehd NpupoAHON Cpeibl; MOHMMaHKWE Bpeaa (OMacHOCTH) BO3JEHCTBUS HA
KUBBIC OPTaHMU3MBI OIPEIEICHHBIX BEHIECTB, a TaKXe CIOCOOOB YMEHBICHUS U
NPEIOTBPAIICHUS UX BPEJHOrO BO3ACUCTBUA; MOHUMAaHHE 3HAUYEHHUS >KUPOB, OEJIKOB,
YIJIEBOIOB JJIsl OpraHU3Ma YeI0BeKa;

BJIQJICHME OCHOBAMHM XUMHUYECKOM TIpPaMOTHOCTH, BKJIIOYAIOLIEH YyMEHHUE
NPaBUJILHO MHCIIONB30BaTh HM3yYEHHBbIE BEIIECTBA W MaTepHayibl (B TOM UHUCIHE,
MUHEpaJIbHbIE YAOOpPEHUS], METAJUIbl U CIUIABBI, MPOJYKThI MEPepadOTKH MPUPOIHBIX
UCTOYHUKOB YIJIEBOAOPOAOB (YIJis, MPUPOIHOrO Tra3a, HEPTH) B OBITY, CEIHCKOM
XO34iCTBE, Ha MPOM3BOACTBE, YMEHHE NPUBOAUTH NPUMEPHl MPABUIBHOTO
UCIOJIb30BaHMUS U3YUEHHBIX BEIIECTB U MAaTEPUAIOB;

YMEHHE YCTAaHABIMBATh CBSI3U MEX]Iy peajbHO HAOIIOAaEMBIMH XUMUYECKUMU
SBJICHUSIMU M TPOLIECCaMU, MPOUCXOJAIIMMHU B Makpo- M MHKPOMHUPE, OOBSICHATH
IPUYUHBI MHOTOOOpa3usl BEIIECTB; YMEHHE HHTETPUPOBATH XUMUYECKUE 3HAHUS CO
3HAHUSMHU JPYTUX YI€OHBIX MPEAMETOB C TOMOIIBIO TIE1arora;

npeacTaBieHue o cdepax mnpodeccuoHaNbHON AEATEIbHOCTH, CBS3aHHBIX C
XUMHEH U COBPEMEHHBIMU TEXHOJIOTUSIMU, OCHOBAHHBIMH Ha JTIOCTH)KEHUSIX XUMUYECKOU
HAyKW;, HATMYHE OMbITa padOTHI ¢ PA3IUYHBIMH MCTOYHUKAMU WHGOPMAIMH TI0 XUMHU
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(Hay4dHO-TIONYJISIpHAsE JIUTEpaTypa, CJIOBapH, CIPABOUYHHUKH, WHTEPHET-PECYPChI) C
OMOPOIl Ha AITOPUTM: YMEHUE OOBEKTUBHO OLIEHMBATh MH(GOPMAIMIO O BEIIECTBAX, UX
MPEBPALICHUAX U MPAKTUYECKOM TPUMEHEHUU.

TpeboBaHusi K MpPEAMETHBIM pe3yJIbTaTaM OCBOEHUS Y4e€OHOro mpeaMmera
«XuMHus», pacipeesieHHbIe 10 ToAaM 00 ydeHUs

Pe3ynbrarel 10 TOAaM (QOPMYIUPYIOTCS MO MNPUHIMUNY J00ABICHHUS HOBBIX
pPE3YyIBTATOB OT Irojla K TONYy, YK€ HA3BaHHbIE B MPEABIAYHIMX TOAAX MO3WULHH, Kak
MPaBUJIO, JOCIIOBHO HE MOBTOPSIIOTCS, HO YUYUTHIBAIOTCS (PE3YyIbTAaThl OYEPEAHOTO roja
M0 YMOJTYAHUIO BKJIIOYAIOT PE3YJIbTATHI MPEAbIAYIIUX JIET).

8 KIIACC

pacKpbIBaThb CMBIC OCHOBHBIX XHWMHWYECKHX TIIOHATHH: aToOM, MOJIEKYJA,
XUMHUYECKAN 3JIEMEHT, ITPOCTOE BELIECTBO, CI0KHOE BEIIECTBO, CMECh (OJHOPOAHAS U
HEOJHOPO/HAs), BAaJIEHTHOCTb, OTHOCHUTEJIbHAs aTOMHAsT M MOJIEKYJsIpHAs Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS MAcca, MacCcoBasi JOJII XUMHYECKOTO AJIEMEHTA
B COCIMHEHUHM, MOJLIpDHBIA  OOBEM, OKCHUJI, KHCIOTa, OCHOBaHHUE, COJb,
*3IEKTPOOTPHUIIATETHHOCTH ™, CTEICHb OKHUCJICHHS], XUMHYECKasi  peakuus,
KJIacCU(UKAIUS PEaKlUid: peakiuu COCIUHEHMS, PEAKIUU pPa3lIoKEHUs, pEeaKInu
3aMEILEHUs, PeaKI[Uu 00OMEHA, 3K30- U SHJIOTEPMHUUYECKHUE PEAKLUU; *TeIoBOM 3((eKT
peakuuun™; sapo aToma, dJICKTPOHHBINA CIOM aToma, aTOMHasi OpOUTalb, pauyc aroMma,
XUMUYECKasi CBA3b, MOJISIPHAS. M HEIMOJSpPHAs KOBAJIEHTHAsI CBSI3b, MOHHAS CBS3b, MOH,
KaTUOH, aHWOH, PacTBOp, MaccoBas J0Jig BellecTBa (MPOLEHTHAs KOHIEHTpAIus) B
pacTBopE;

WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMUMWYECKUX MOHITHH (cM. 1. 1) u
MPUMEHSITh 3TH TTOHSTHUSI IPU OMKMCAHUM BEIIECTB U UX MPEBPaIlCHU;

UCIOJIb30BaTh XUMHYECKYIO CHMBOJIMKY JUISI COCTaBlieHHUS (OpPMYJ BEIIECTB,
MOJICKYJISIPHBIX YPAaBHEHUM XUMUYECKUX PEAKIINH, SJICKTPOHHOT 0 OajlaHca;

OTIPEEIIATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX; CTCTICHD
OKHUCJIEHUS 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSIX C OMOpPOM Ha OMpeesieHUs, B TOM
YUCJE€ CTPYKTYPUPOBAHHBIE; IMPUHAMIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIACCy
coequHEeHUNA 10 (opMyraM; BHUJ XUMHUYECKOW CBS3U (KOBAJICHTHAsS W WOHHAs) B
HEOPraHUYECKUX COCAUHEHUSIX;

UMETh MPEACTABICHUE O CUCTEME XMMHYECKUX 3HAHUW, YMETh C IOMOIIbIO
YUUTEINI TPUMEHSTh CUCTEMY XMUMUYECKUX 3HAHWH, JJIs YCTAHOBJICHUS B3aUMOCBS3U
MEXIy U3yYEHHBIM MAaTE€pHAJIOM U MPH MOJyYCHUH HOBBIX 3HAHUMU, a TaKxKe Mpu padboTe
C UCTOYHHUKAMHU XUMHUYeckor wuHpopManuu. OpUEHTUPOBATHCA B TOHATHSIX H
OIepUpOBaTh UMU Ha 0A30BOM YpOBHE, MPUMEHSIThH MPU BBHINMOJHEHUU YU4€OHBIX 3aJJaHUM
U pEIICHUH PAacueTHBIX 3a7a4 C OMOpPOM Ha aNrOpUTM Y4E€OHBIX JIEUCTBUM M3YUECHHbBIC
3aKOHBI U TEOPUHU: 3aKOH coxpaHeHus maccsl, [lepuonnueckuit 3akon J[.1. Menneneena,
*3aKOH MOCTOSHCTBA COCTaBa™, 3aKOH ABOrajJpo; aTOMHO-MOJEKYJSpHas TEOpHs.
CooTHOCUTH 00O3HAYEHMs, KOTOpble UMeErOTCs B Tabnuie «llepuoamdeckas cucrema
xumuueckux aaemeHtoB . 1. MengeneeBa» € YHCIOBBIMM XapaKTEPUCTUKAMU
CTPOEHHUSI aTOMOB XHMHUYECKUX DJIEMEHTOB (COCTaB W 3apsij sapa, OOIIee 4YHuCIIo
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AJIEKTPOHOB U PACIIPEICIICHUE UX TI0 AJIEKTPOHHBIM CJIOSIM);

KJIacCU(UUHUPOBATh XUMUYECKHUE DSJEMEHThI; HEOPraHMYECKHE BEIIECTBA;
XUMHUYECKUE peakiuu (10 YHCIy W COCTaBY YYAaCTBYIOIIMX B PEAKIUHU BEUIECTB, IO
TerIoBOMY 3P deKTy, M0 U3MEHEHUIO CTEIEHU OKUCICHHS XUMHUYECKUX DJIEMEHTOB) C
OMOpPOM Ha CXEMBI;

XapaKkTepu3oBaTh (OMUCHIBATH) OOIIME XUMHYECKHE CBOMCTBA  BEIIECTB
pPa3IUYHBIX KJIACCOB, MOATBEPXKAasi ONMHMCAHUE MPUMEpPAMH MOJIEKYJISIPHBIX ypaBHEHUM
COOTBETCTBYIOIIUX XUMUUECKUX PEAKIUNA C ONOPON HA CXEMBI;

MPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX COCTaBa U CTPOCHUS;
BO3MOXXHOCTH TIPOTEKAHUSI XMMHUYCCKUX MPEBPAIICHUN B Pa3JIMYHBIX YCIOBHUSAX IOCIE
MPeIBAPUTEIHLHOr0 OOCYKJICHHUS C TIEIarorom;

BBIUHCIIATh OTHOCHUTEIBHYIO MOJEKYJSIPHYIO M MOJIIPHYIO MAacChl BEIIECTB;
MacCOBYIO JIOJII0 XMMHUYECKOI0 AJIEMEHTa Mo (PopMylie COeIMHEHUS; MACCOBYIO JOJIIO
BELIECTBA B PACTBOPE; MPOBOJAUTH PACUYEThl MO YPABHEHUIO XMUMHYECKOW PEAKLIUU C
OIIOPOM Ha aNTrOPUTM;

MPUMEHSATH OCHOBHBIE OIEpAllMU MBICIUTEILHON JEeATENbHOCTH — aHalu3 |
CHHTE3, CpaBHEHHE, O00OOIIeHUE, CHUCTEMaTh3alus, KiIacCu(UKAIUs, BBISBICHUC
MPUYUHHO-CIICJICTBEHHBIX CBSI3€H — IS M3Y4YEHUS CBOMCTB BEIIECTB U XUMHYCCKUX
peakuuii; ecTeCTBEHHO-HAy4YHble METOAbl IO3HAHHWS — HAONIOJEHUE, W3MEPEHHUE,
MOJICIMPOBAHUE, SKCIEPUMEHT *(peasibHbIi W MBICICHHBIN)* T1OA PYKOBOACTBOM
nejarora;

ClIeJIOBaTh TMpaBUJIaM TOJIb30BAHUSI XMMHMUYECKOW TOCYylIoW M J1abopaTOpHBIM
00OpyZIOBaHHEM, a TaKXKe IpaBuiaM OOpalIeHUs C BEUIECTBAMH B COOTBETCTBUU C
WHCTPYKIIMSIMU TI0 BBITTOJIHEHUIO JJA00OPATOPHBIX XMMUYECKUX OIBITOB IO TOTYYEHUIO U
COOMpaHUI0 Tra3000pa3HbIX BEUIECTB (BOJOPOAAa U KHUCIOPOAA), MPUTOTOBICHHUIO
PacTBOPOB C ONPEECIEHHON MaCCOBOM JI0JIEM PACTBOPEHHOIO BEILIECTBA; IIIAHUPOBATH U
MPOBOAUTh XMUMHUYECKHUE DKCIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB IEJIOYEH W
KHUCJIOT C TOMOIIbI0 WHIUKATOPOB (JakMyc, ¢eHondTanenH, METUJIOpaHXk MU Ap.),
MOJATBEPKAAIOIINX KAaueCTBEHHBIM COCTAaB HEOPraHMYECKUX BEIIECTB (KaueCTBEHHBIE
pEeaKUMU Ha MOHBI) NIOJI PYKOBOACTBOM IEAArora.

9 KIIACC

pPacKpbIBaTh CMBICT OCHOBHBIX XUMHYECKUX MOHSTHUNA: XUMHUYECKHI DSJIEMEHT,
aToM, MOJIEKyJla, HOH, KaTHOH, aHWOH, IPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO,
BaJICHTHOCTb, 3JIEKTPOOTPHUIIATEIbHOCTh, CTENEHb OKUCICHUS, XUMHUYECKas peakius,
XUMHUYECKasi CBSA3b, *TEIIOBOM 3((PEKT peakinu, MOJb™, MOJISPHBIM 00BEM, PacTBOP;
AIIEKTPOJUTHI, HEIJIEKTPOIUTHI, JICKTPOIMTHYECKAS JAUCCOIHAINS, PEAKIMA HOHHOTO
oOMEHa, KaTalu3atop, *XMMHUYECKOe paBHOBecHEe, OOpaTUMble U HEOOpaTUMBbIE
PEaKInu™, OKUCIUTEILHO-BOCCTAHOBUTEIBHBIC PEAKIINH, OKHCIINTEh, BOCCTAHOBHUTEITb,
OKHCJICHHE ¥ BOCCTAaHOBJICHHE, AaJUIOTPONus, aM(pOTEPHOCTh, XUMHUYECKas CBS3b
(KOBaJICHTHAsl, WOHHAs, METAJUIMUECKas), KpUCTAUIMYecKas pemiérka, *Koppo3us
METaJJIOB, CIUIaBBI; CKOPOCTh XHMHUYECKOW pEakIuu™*, TPEIeabHO JOMyCTHMas
koHueHTpanus (I1J1K) Bemectna;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMUMHUYECKUX MHOHATUH (cM. m. 1) m
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MIPUMEHSTh 3TU NMOHATHUS IPY ONMCAHUH BEUIECTB U UX MPEBPAICHHII;

UCIIOJIb30BaTh 3HAKM M CHUMBOJIBI I (PUKCAMU PE3yJIbTaTOB HAOIIOJEHUH,
cocTaBieHUs (POpMYJ BEIIECTB M YpAaBHEHUN XMMUYECKUX pEaKUUd, 3allUCH JaHHBIX
ycnoBuil 3aau. Mcnonb3oBaTh 0003HaueHus, umetroiuecs B [lepuoaunueckoit cucreme u
Ta0JIMIE PACTBOPUMOCTH KUCIIOT, OCHOBAHHH U COJIEH B BOJE /JIsl BHIIOJIHEHUS 3aJaHUH.

ONPENENATh BAJIEHTHOCTb M CTENEHb OKHUCICHUS XUMHUYECKUX DIJIEMEHTOB B
COCIMHEHUSAX PA3JIUYHOTO COCTABa; IPUHAMIECKHOCTh BEIIECTB K OINPEACIEHHOMY
KJIACCY COETMHEHUH C OMIOPOM HA ONPENEIICHHUS], B TOM YHCIIE CTPYKTYPUPOBAaHHbIE; BUJIBI
XUMHUYECKON CBSI3W (KOBAJICHTHAs, WOHHAs, METAUIMYECKas) B HEOPraHMYECKHUX
COCIMHEHUAX; 3apsii MOHA MO XUMHYECKOW (opmysie; XapakTep Cpeldbl B BOJHBIX
pacTBOpax KHCIOT M IIeJoued, *TUN KPUCTAJUIMYECKOW PpEmETKH KOHKPETHOIO
BEIIECTBA™;

packpeiBathb  cMmbici  [lepmommueckoro 3akona J[.MI. MenneneeBa u
JIEMOHCTPUPOBATh €r0 MOHUMAHUE: *OMUCHIBATh U XapaKTEPHU30BaTh™ TaOIUYHYIO
dopmy llepuonmyeckoid cHUCTEMBl XHMHYECKHX OJJIEMEHTOB: pa3iU4aTh IMOHSATHUS
«rnaBHasg moarpynmna (A-rpynma)»y u «mooouHas noarpynna (b-rpymma)», maneie u
OOJbIIME MEPUOJBI; *COOTHOCUTH™ 0003HAUYEHHSI, KOTOPBIE UMEIOTCA B IEPHUOAUUECKOM
Ta0JINIIE, C YUCIOBBIMU XapAaKTEPUCTUKAMU CTPOEHUS aTOMOB XHUMHYECKUX 3JIEMEHTOB
(cocTaB u 3apdn sAqpa, 00IIee YUCIO FICKTPOHOB U PaCIpeieNIEHUE UX 10 AJIEKTPOHHBIM
CII0SIM); *OOBACHATH™ OOLIME 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB XMMHYECKUX
JJIEMEHTOB U HUX COCAMHEHUH B IIpeleiiaX MajblX MEPUOJOB U TIIABHBIX IOATPYII C
y4ETOM CTPOCHUS UX aTOMOB;

KJIacCU(UUHUPOBATh XUMHUYECKHUE DJEMEHThl; HEOPraHMYeCKHe BEIIEeCTBA;
XMMHYECKHE peaklUuu (10 YHUCIAy U COCTaBy Yy4YacTBYIOIIUMX B pPEaKIUMU BEILIECTB, IO
TEIUIOBOMY 3P PEKTY, MO U3MEHEHHIO CTENEHEH OKHCIIEHUS XUMHUYECKUX JIEMEHTOB) C
OMOpOM Ha CXEMBI;

XapaKTepu30BaTh (OMUCHIBATh) O0IIKE U creupUIecKe XUMUYECKHE CBONCTBA
BEILECTB PA3JIMYHBIX KJIACCOB, NMOATBEPKAAs ONKMCAHUE NMPUMEPAMH MOJEKYISPHBIX U
VIOHHBIX YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUN C OITOPOU HA CXEMBI;

COCTABJIATh YPABHEHUS JJIEKTPOJUTHYECKOW JUCCOLMALMM KHUCIOT, IIEJIO0YEH M
COJIeil; TOJHBIE M COKpAllIEHHbIC YpaBHEHHUS pPEaKIMii MOHHOrOo OOMEHA; YypaBHEHUS
peakiui, NOATBEPKIAIOIINX CYIIECTBOBAHUE FEHETUYECKON CBSI3U MEXY BEIIECTBAMMU
Pa3IUYHBIX KJIACCOB;

pacKpbIBaTh CYILIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuuit
MOCPEACTBOM COCTABJICHHSI SJIEKTPOHHOIO OajiaHca 3TUX PEeaKIUi;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX CTPOCHMUS;
BO3MOYKHOCTH IIPOTE€KaHUs XHMHUYECKUX IIPEBPALECHUM II0CIIE IPEIBAPUTEIILHOIO
00CYXCHUS C MEeIaroroM;

BBIYUCIIATE OTHOCUTEIBHYIO MOJIEKYJSIDHYIO U MOJIIPHYXO MAacChl BEILECTB;
MacCOBYIO JIOJII0 XMMHUYECKOI0 3JeMEHTa MO (OopMyJie COEAMHEHUS; MAaCCOBYIO JIOJIO
BEILIECTBA B PACTBOPE; MPOBOJMTH PACUYETHI N0 YPABHEHHUIO XUMHUYECKOW DPEAKLIHUM C
OIOpPOU Ha aJTOPUTM;

ClIeZIOBaTh MpaBUJIaM IOJIb30BAHUA XHMMUYECKOM MOCYyloN U J1abopaTOpHBIM
00Opy/IOBaHHEM, a TaK)Ke IpaBuiIaM OOpalleHUs C BEUIECTBAMH B COOTBETCTBUU C
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HHCTPYKLIMAMHU 10 BBITIOJIHEHHIO JJA0OPATOPHBIX XUMHYECKUX OIBITOB IO MOJTYYEHUIO U
coOMpaHuIo ra3000pa3HbIX BEIIECTB (aMMHaKa U YTIJIEKUCIOro ra3a);

MPOBOAUTh PEAKIMU, MOATBEPKIAAIONIME KAYEeCTBEHHBIM COCTaB pPa3IMYHBIX
BCIIIECTB: PpACMO3HABATh OMNBITHBIM NYTEM XJIOpUI- OpPOMHI-, HOIUJ]-, KapOoHAaT-,
dbocdar-, cunmkar-, cyab(ar-, THIAPOKCUI-UOHBI, KATUOHBI aMMOHHMS M HOHBI M3y4E€HHBIX
METaJJIOB, MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPraHUUYECKUX BEIIECTB;

MPUMEHSThL OCHOBHBIC OIEpPallMM MBICTUTEIBHON JEATeIbHOCTH — aHalu3 |
CUHTE3, CpaBHEHHUE, 0000IIeHNE, CUCTEMATU3alIMIO, BBISIBIIEHUE MPUYMHHO-CIIEICTBEHHBIX
CBSI3€U — JIJI1 U3YUYEHHS CBOMCTB BEIIECTB U XUMUYECKUX PEAKIINM; €CTECTBEHHO-HAYYHbIE
METO/IbI TO3HAHUS — HAOJI0ICHUE, U3MEPEHHE, MOJICIMPOBAHUE, IKCIIEPUM CHT (peasIbHBIM
1 MBICIICHHBII).
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TEMATHUYECKOE ITNTAHUPOBAHUE

Temarnyeckoe MIaHUPOBAHUE M KOJTMYECTBO YACOB, OTBOAMMBIX Ha OCBOEHHUE KO TEMbI y4eOHOr0 nmpeamMeTa « XUMUS)
denepanbHON aAaNTHPOBAHHOW OCHOBHON 00pa30BaTENBLHON MPOTPaMMbl OCHOBHOTO OOIIEr0 0Opa3oBaHMsS OOYYAIOIIMXCS C
3aJIEP’KKOM TCUXUYECKOTO PAa3BUTHA, B LIETIOM COBMAJAIOT C COOTBETCTBYIOMIMM paszzaenom denepanbHOi pabodeil mporpaMmsl
y4eOHOro mpeaMeTa « X uMHs» OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO 00111ero 00pazoBanust. [1pu atom Opranuzanus
BIIpaBE CaMa BHOCHUTh W3MEHEHHS B COAEpKAHME M pachpelesieHne ydeOHOro Marepuana Mo rojaM oOydeHus, B
MOCJIEIOBATENILHOCTh M3YUYEHHUsI TEM U KOJMYECTBO YAaCOB HAa OCBOCHHME Ka)JOH TEMBI, OMpEJEICHUE OpraHU3allMOHHBIX (OpM
oOydyeHuss U T.. OOOCHOBAaHHOCTH JIAHHBIX M3MEHEHUH OIpejensieTcs BbIOpaHHBIM 00pa3oBareiabHOM opranuzanued YMK,
UHANBUAYATBHBIMA TICUXO(U3HMUECKUMHU OCOOCHHOCTSIMU KOHKPETHBIX oOydaromuxcsi ¢ 3IIP, crenmeHbl0 OCBOCHHOCTH HMHU
y4€0HBIX TEM, PEKOMEHIAIMAMU 10 0TOOPY U ajanTaluu yueOHOro Marepralia 1o XMMUH, MpecTaBIeHHbIMU B [loscHUTEBHOM
3aIlACKE.

[Ipennaraem 2 BapuaHTa MPUMEPHOIO TEMATUYECKOTO IJIaHUPOBaHMs Juisl oOydarommiics ¢ 3[1P: mepBbIi npeanonaraer
OCBOEHUE ITPOrpaMMbl B HUHKIIFO3UBHOM KJIACCE; BTOPOU — B OTAEIBHOM KJIacce.

1-i1 BapuaHT

Bcero 136 4, u3 HUX 7 4 — pe3epBHOE BpeMs

8 KIIACC

(2 4 B Henemo, Bcero 68 4, U3 HUX 3 4 — pe3epBHOE BpeMs)

MpumepHblie TeMbl, OCHOBHOE coaep)KaHue OCHOBHbIe BUAbI AeATe/IbHOCTU
pacKpbiBalowWwme AaHHbIM pasaen obyuatowmxca

nporpammbl,
M KO/IMYEeCTBO YacoB,
OTBOAMMOE Ha UX U3yyeHune

Pasznen 1.[lepsonavainbubie xamuveckue mousTusi (20 1)
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TeMma 1. XuMHsA — BaKHasl
06J1aCTh €CTeCTBO3HAHMA U
NPAaKTU4YeCKOH AeATe/IbHOCTH
YyeJsi0BeKa

(54)

[IpeameT xuMun.* Posib XUMHUH B XKU3HU YesioBeKa. XMMUS B
cucTeMe HayK. MeTo/bl T0O3HAHUA B XUMUHU.*

Tena u BemecTBa. Pu3nyeckre CBONCTBA BellleCTB. ArperaTHoe
cocTosiHMe BellecTB. YUCThIe BeljecTBa U cMecH. Crioco6bl
paspaeneHus cMecei. Pusnyeckre U XUMUYeCKHe IBIeHUS.
[Ipu3Haky 1 yc10BUA NPOTEKAHUSA XUMUYECKUX peaKIUH.
3HAKOMCTBO C IpaBUJIaMU 6€30MacHOCTU U MPUEMaMH paboThI B
XUMHUYECKOH J1TabopaToOpHH.

JleMOHCTpaLu

1. JlJabopaTopHOe 060py/J0BaHUE.

2. Paznin4Hble BU/IbI XMMHUYECKOH NOCY ABI.

3. O6pasIbl BelecTB.

4. Crioco6rl1 pasgesnieHus cMmeced (uibTpoBaHue, BbINapHUBaHHUE,
JUCTULISLUSA, XpoMaTorpadus).

JlaGopaTopHble U NPpaKTU4YeCKHEe PaGOThI

Jla6opamopHble onbimol:

OnucaHue pU3NYECKUX CBOMCTB BEILECTB.

PaszeneHue cMecu ¢ MOMOIBIO MarHUTA.

IIpakmuueckue pabomul:

Ne 1. JlabopaTopHOe 060pyAOBaHHE U IPUEMBI PaGOTHI C HUM.
[IpaBuJ/ia 6e3onacHol paboThl B XUMHUYECKOH 1abopaToOpHH.
Ne 2. OuncTKa 3arpA3HeHHOM NOBapeHHoM conun

26

PackpbIBaTh CMbIC/T U3y4YaeMbIX MMOHSATUH C TOMOLIbIO NeJjarora.

PackpbIBaThb poJib XUMHUH B IPUPOJIEe U KU3HHU YeJIOBEKA, eé CBA3b C APYTUMU
HayKaMH.

PassnyaTh YUCThIe BelllecTBa U CMECH; OJJHOPOJHbIE U HEOJHOPO/IHbIE CMEeCH;

Passinyath $pu3MUecKHe U XUMUYeCKHe SBJIEHUs C OIIOPOH Ha Onpe/iesIeHHsl.

OnpefenaTh NPU3HAKU XMMUYECKUX peaKL[Ui U YCJIOBUS UX TPOTEKAHUSI.

CnenoBaTh NpaBUJIaM M0JIb30BaHUA XMMHYECKOH MOCY10H 1 J1abopaTOPHBIM
060py/I0BaHHEM, A TAK)Ke NPaBUJIaM 06 palleHUsI C XUMUYECKUMHU Bellle-CTBaMHU
B COOTBETCTBUHM C MHCTPYKLUAMH I10 BBINOJTHEHHUIO TPAKTUYECKHUX PAabOT MOJ,
KOHTpOJIEM Te/iarora.

[11aHUPOBATD U ITPOBOAUTH XUMHUYECKUH 3KCIIEPUMEHT 110 U3yYEHHUIO U
onucaHuI0 GU3NYECKHX CBOMCTB BellecTB, COcO60B pas/eeHus cMecei
BeLeCTB M0/, PyKOBOACTBOM Ileiarora ¢ 06cy»x/jeHueM IJIaHa PaboThl.

Hcnosb30BaTh NPU BBINOJHEHUH Y4e6HbIX 33JaHUH U B IpoLiecce
UCCJIeIOBATENbCKOH J1eTeIbHOCTH HAyYHO-TIONYISPHYIO JIUTEPATY Py
XHUMMYECKOT0 COJlep>KaHusl, CIpaBOYHbIe MaTepHalbl, pecypchl MHTepHeTa noz
PYKOBOJCTBOM I€Jarora.

BbicTpanBaTh pa3BépHYThIe MMCbMEHHbIE H YCTHBIE OTBETHI C ONIOPOH Ha
MHGOpPMaLHI0 U3 yYeGHMKA U CIPABOYHbBIX MaTEPHAJIOB, TPAMOTHO
MCI0JIb30BaTh U3YYeHHbIM MOHATHUIHBIN annapaT Kypca XUMHU



Tema 2. BemecTBa
U XMMHYeCKHUe peakiuu
(154)

ATOMBI U MOJIEKyJIbl. XUMUY€eCKHe 3JIeMeHThl. 3HaKU (CUMBOJIbI)
XUMHUYECKHUX 3J1eMeHTOB. [IpocThle U C/10XKHBI€ BellecTBa.
ATOMHO-MoOJIEKYJIIpDHOE YYeHHe.

Xumnueckast popmysia. BasleHTHOCTb aTOMOB XUMHYECKUX
3JIeMeHTOB. *3aKOH MOCTOSHCTBA COCTaBa BellecTB.*
OTHOCuTesNbHas aTOMHasA Macca. OTHOCUTe/IbHAsA MOJIeKyIpHas
Macca. MaccoBas 10711 XMMU4Y€ECKOr0 3JIeMeHTa B COe{MHEeHHH.
dusnyeckre U XMMUYeCKHe ABJeHUs. XMMUYecKas peaKLHsl.
[Ipy3HAKK 1 yCI0BUS IPOTEKAHUS XUMHUYECKUX peaKIHi.
XvMu4yecKe ypaBHeHHUs.

Tunbl XUMHUYeCKUX peakLiui (coeJUHEeHUs, pa3JIoXKeHUs],
3aMelleHus], 06MeHa).

3aKOH COXpaHeHHMS MacChl BeLeCTB.

*M. B. JIOoMOHOCOB — Y4E€HBIA-3HIUKJIONEAUCT.*

JAemoHcTpauumn

dusnyeckue siBjieHUs (pacTUpaHue caxapa B CTYIIKe, KUIIEHUE U
KOH/IeHCaLlMsl BOABI U T. [1.).

XuMuyeckue siBjeHus (ropeHre CBevH, pasJioxKeHHe caxapa,
B3aUMOJENCTBUE CEPHON KUCJIOTHI C XJIOPUIOM 6apus,
passioxkeHue ruapokcuga meau(Il), B3aumogeiicTBue xeesa c
cepoH, B3auMo/ieiicTBHe xese3a ¢ pacTBopoM conu Meau(11)).
OmnbIT, HJIIOCTPUPYIOLINH 3aKOH COXpPAaHEHHUsT MacChl.

Nab6oparopHble U NpaKkTUYecKue paborbl

JlabopaTOpHBIE ONbITHI:

[IpuMepb! PpU3NUECKUX ABJEHUH (MJ1aBJIeHHE BOCKa, TassHUE
JIbJA).

[IpyMepbl XUMHUYECKUX SIBJIEHUH (pOKaIUBaHUE MeAHON
NPOBOJIOKH, B3aUMO/leiCTBHE MeJia C KUCJIOTOH).

Mogesi1 aTOMOB U MOJIEKY.T

Mpaktnyeckaa pabota Ne3 MpusHaKkn NPOTEKAHMUA XMMUYECKUX
peakuum

Boruncienus

— OTHOCUTEJIbHON MOJIEKYJISPHOU MacChl BEILECTB;

— MacCoOBOM JI0JIM XMMHUYECKOT0 3JIeMeHTa 1o popMyJie
COeJMHEHHUSL.

[IprMeHSTb ecTeCTBEHHO-HAay4YHble MeTO/ibl I03HAHUSA (B TOM YHCIe
HabJI0/leHue, MOZleJINPOBaHHe, IKCIIEPUMEHT) U OCHOBHbBIE OllepaLiy
MBICJIMTEJNbHOH e TeJIbHOCTH (CpaBHEHHE, KJIacCUbHUKaLUs) A1 U3yUeHUs
BeLleCTB ¥ XUMUUECKHUX PeaKLUi C OIIOPOH Ha aJITOPUTM UJIH CXEMY.

PackpbIBaTh CMbIC/T H3y4YaeMbIX TOHATHH U 3aKOHOB U IPUMEHSATDb 3TH MOHATHUSA
IIpY ONMCAaHUU CBOMCTB BellleCTB U UX NIpeBpallleHHuH ¢ 0NOpoM Ha IJIaH U
KJII0UeBble C/I0Ba.

PasinuaTth pusnyeckue U XUMHUYeCKHe ABJIeHUS, 06'bACHATD UX CYLHOCTb C TOUYKU
3peHHsI aTOMHO-MOJIEKYJIIPHOTO YY€eHUsI C OTIOPOH Ha ONpe/ieJIeHNS U CXEMBI.

OnpefenaTh NPU3HAKN XUMUYECKUX PeaKIL[UH, YCIOBUS UX TPOTEeKaHHUS.

O6BACHATD CYIHOCTb PU3NYECKUX U XUMUYECKHUX SIBJI€HUH C TOYKU 3peHuUs
aTOMHO-MOJIEKYJIIPHOTO y4eHHs C UCNOIb30BaHUEM BU3YalbHOH OMOPHI.

KnaccuduuuposaTe XMMHYeCKHe peaKLUH (110 YUC/Iy U COCTaBY pearupyrolux U
006pasyoLIMXCcs BEIEeCTB) C OMOPOX HA CXEMBI.

CocTaB/1sTh GOPMYyJIbI GMHAPHBIX BELECTB [0 BaJEHTHOCTH U ONpPeJe/IATh
BaJIEHTHOCTb 110 GOpPMyJIaM BEILeCTB C OIIOPOM Ha a/JIFOPUTM Yy4eOHbIX
NEeUCTBUM.

PaccTaBisATh K03 UILMEHTDI B ypaBHEHUAX XUMUYECKUX PEaKLUH C OIIOpPOH Ha
QJITOPUTM YYEOHBIX AEHCTBUHN.

CrnepoBarh IpaBuIaM I0J1b30BaHUS XUMUYECKOH NOCYJ0H U J1TabopaTOpPHBIM
060pyZl0BaHKHEM, A TAKXKE NPABUJIaM 00palleHHs C BEl|eCTBAMH B COOTBETCTBUU
C MHCTPYKLMSIMU 110 BBIIIOJIHEHHIO JIAG0paTOPHBIX XUMUYECKHX OIIbITOB IO/,
KOHTpOJIEM IleJiarora.

HWcnonp30BaTh NpH BbINOJTHEHWH yYeOHBIX 33JlaHUH U B IIpoliecce
K CCJIeIOBATE/IbCKOM AesITe/IbHOCTU
Hay4YHO-IOMyJISIPHYI0 JIUTEPATyPy XUMHUYECKOTO CO/lepXKaHusl, CIpaBOYHbIe
MaTepuaJibl, pecypcsl MHTepHeTa noj, pyKoBOACTBOM Mejarora.

BricTparBaTh pa3BEépHyThIE TMCbMEHHbIE U YCTHBIE OTBETHI C ONOPOH Ha
nHOpMaIuIo U3 yyeOHUKA U CIIPAaBOYHBIX MaTepPHaJIOB, TPAMOTHO
MCI0JIb30BaTh U3yUeHHbIN MOHATUIHBIN annapaT Kypca XUMUHU

Paszpen 2. BaxkHeliliue npeAcTaBUTE/M HeopraHndeckux Bemiects (30 4)
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Tema 3. Bo3ayx. Kucnopoa.
NoHsaTHe 06 okcnpax
(54)

Bosayx — cmech rasos. CocTaB Bo3zyxa.

Kucsopos — ajieMeHT U IpocToe Bellie-

cTBO. 030H — *ayyoTponHast MogudUKaLus Kucaopoga.®
HaxoxxeHue kucaopoja B npupoe, GUsndecKkre U XUMHUYECKUe
CBOMCTBA (peaKLMy OKUCIeHUs], TOpeHue). Yca10BUA
BO3HHMKHOBEHHUS U NIpeKpalleHust ropeHus. [lousatue

00 OKCHJAX.

*Cnoco6bl Moy4YeHUs1 KUCI0pOoa B 1a60OpaTOPUU U
npoMbliieHHOCTH.* [IpuMeHeHne kucaopoza. Kpyrosopor
KHUCJIOPO/ia B IPUPOJeE.

*TensioBoit 3dpdeKT XMMHUUYECKOU peaKLIUH, IOHATHE O
TepMOXHMHUYECKOM YPaBHEHUH, 3K30*- U IHZ,0TEPMHUYECKUX
peaknuax.

*TomuBo (HeDTBh, yroJib U MeTaH). 3arpsisHEHUE BO3/1yXa,
Croco6bl ero npeAoTBpalleH . Y CuIeHre TapHUKOBOr0
3ddexTa, pas3pylieHne 030HOBOTO CJI051.*

AemoHcTpauumn

BsaumogeiictBue pocdopa, cepbl U xKeje3a ¢ KUCI0POA0M
(BO3MOXKHO UCNOJIB30BaHUE BH/I€00IBITOB).
OmnpepesieHre Co/lep>KaHUs KUCIOPOAA B BO3AYXE.
OnbITHI, IeMOHCTPHPYIOLINE YCI0BUS BOSHUKHOBEHHUS U
npeKpaleHus FTOpeHUsl.

NabopatopHble U NpakTUYecKue paboTbl
JlabopaTOpHBIX ONBIT:

O3HaKoMJIeHHe c 06pa3aMy OKCH/IOB.
[IpakTHyeckas pa6oTa:

Ne 4. [losiyueHH e KUCI0POAQ, U3yYEHUE er0 CBOUCTB.

Borunciienust
—_— MOI[EKyIIHpHOﬁ MacCCbl KMUCJ1IOPOZa U 030HA HA OCHOBAaHWH
aTOMHOM Macchbl XMMHUY€ECKOr0 3J1eMeHTa

28

PackpbIBaTh CMBIC/ U3y4YaeMbIX TOHATUH U IPUMEHSTh 3TH NOHATUS IPU
OINMCaHUH CBOMCTB BeLIEeCTB U UX ITPeBpalleHHH C UCI0/Ib30BaHHUEM ONOPHBIX
CJIOB U KJIUIIIE.

XapaKTepHu30BaTb (ONHUCBIBATD)C 0NOPOL HA NAAH, CXEMY, KPAMKYIO 3aNUCh
COCTaB BO3/lyxa, pU3NYECKHE U XU-MHUYEeCKHe CBOHCTBA KHUCI0PO/A, CIOCOGBI
€ro MoJIy4eHUs], IpUMeHeHHe U 3HaYeHHe B IPUPO/Ie U XKU3HU YeJIOBeKa.

CpasHusamb peakyuu 20peHust U Med/eHHO20 OKUCAEHUS C IpeiBapUTEbHbIM
06CyX/jeHUeM NapaMeTpPOB CPaBHEHUS.

Co6upaTh NpUGOPHI /IS TOJTyYEHHUsI KUCI0poa (BbITECHEHUEM BOJBI U
BO3JyXa).

Pacno3HaBaTh ONBITHBIM MYyTEM KUCJI0PO/J, N0/, KOHTPOJIEM IIeAarora.

Hcnosb30BaTh XMMUYECKY0 CHMBOJIMKY /1JIs COCTaBJIeHHs GOpPMYJI BELIECTB,
MOJIEKYJ/IIPHBIX yPAaBHEHUH XMMHUYECKHUX PeaKIMH ¢ y4acTHeM KHCJI0po/a.

O6'BbACHATD CYLIHOCTb 3KOJIOTHYECKUX NPOGJIEM, CBI3aHHBIX C 3arpsi3HEHUEM
BO3/yXa.

CnepoBarh NpaBU/IaM 6€30MacHOM paboThI B J1abOpaTOPUU NPH UCII0JIb30BAaHUHU
XMUMHY€eCKOH NOCYAbl U 060py0BaHK 10/ KOHTPOJIEM I1€/]arora, a TaKkxe
NpaBUJIaM 00pallleHHs C FOPIOYMMH BellleCTBaMH B OBITY.

[l1aHMpPOBATb M OCYLIECTBAATH HA IPAKTHKE XUMHUYECKH e IKCIIEPUMEHTBI,
IPOBOAUTH HAGJIIOIeHUS], JielaTh BBIBOJBI 110 pe3y/ibTaTaM 3KCIIepUMeHTa M0J
PYKOBO/CTBOM IeJarora.

YyacTBOBaTb B COBMECTHOH paboTe B rpyIIe.

HWcnosp30BaTh Npy BBINOJIHEHHWH yUeOHBIX 33/laHUH U B IIporecce

U CCJIEIOBATE/bCKOH J1eATeIbHOCTH HAyYHO-TIONYISPHYIO JIUTEPATy Py
XMUMMYECKOT0 COJIepP’KaHHsl, ClIpaBOYHbIe MaTepHaJbl, pecypchl MHTepHeTa noj
PYKOBOZCTBOM Iejarora.

BbicTpanBaTh pa3BEPHYThIE MM CbMEHHBIE U YCTHBIE OTBETHI C ONIOPOH Ha
MHGOPMaLHIO U3 yYeOHNUKA M CTIPABOYHBIX MAaTepPHaIOB C OIIOPOH Ha IJIaH,
IrPaMOTHO M CHOJIb30BATh U3yYeHHbIN TOHATHUHHBIN annapaT Kypca XMMUH



Tema 4. Bogopog.
[loHsATHE 0 KMCJIOTAX M COJISIX
(54)

Tema 5. KotnyecTBeHHBIE
OTHOIIEHHUSA B XUMHH
(49)

Bojopos — asieMeHT u IpocToe BellecTBo. HaxoxaeHue B
npupoze, pusnyeckue U XMMHUYeCKHe CBOWCTBA (Ha NpuMepe
B3aMMO/eHCTBUSA C HEMETA/IaMU U OKCHJIaMH METaJIJIOB),
NpUMeHeHHe, *croco6bl MoiydyeHus.*

[ToHATHE O KUCJIOTAX U COMSAX.

AemoHcTpauumn

[TonyyeHue, cobMpaHUe U paclio3HaBaHUeE BOLOPOAA.
['opeHue Bojopoja.

BsaumogeiicTBue Bogopoaa ¢ okcugom meau(1l).

Nab6oparopHble U NpaKkTUYecKkue paborbl
JlaGopaTOpHBIN ONBIT:

B3auMogelicTBHE KUCIOT C MeTa/UIAMH.
[IpakTHyeckas pabora:

Ne 5. [ToJsiyueHH e BOOPO/ia, U3YYEHHE €r0 CBOMCTB.

Borunciaenust
— MOJIEKYJIIPHOM MacChl BEllleCTBa HA OCHOBAHUH aTOMHOMU
Macchbl XMUMHUYECKUX 3J1eMEHTOB

KosinuectBo BeuiectBa. Mosib. MosisipHas Macca. 3aKoH
ABorazipo. MosisipHbIi 06 M ra3oB. PacyéThbl 0 XUMHUYECKUM
YpaBHEHUSM.

JleMoOHCTpanus
06pa3ibl BellecTB KOJAUYECTBOM 1 MOJIb.

Boruuciaenust

— 00'b€Ma, KOJIMUECTBA BellleCTBa rasa [0 ero U3BeCTHOMY
KOJIMYECTBY BeleCTBA UJIH 00BEMY;

— 00'bEMOB ra3o0B I10 YpaBHEHHUIO peaKLIMM HAa OCHOBE 3aKOHA
00'bEMHBIX OTHOIIIEHUH Ta30B
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PackpbIBaTh CMBIC/ U3y4YaeMbIX TOHATUH U IPUMEHSTh 3TH NOHATUS IPU
OINMCaHUH CBOMCTB BeLECTB U UX NpeBpalleHUuH.

XapakTepu3oBaTh (ONMCbIBAThb) GU3NUECKHE U XUMUYECKHE CBOMCTBA BOJOPO/a,
CIOCOGKI ero NoJIyyeHH s, IpYUMeHeH e C OOPOH Ha IJIaH, KPaTKYIO 3aMKCh,
cxXeMmy.

Co6upaTth npu6op AJIs MOoTyIeHHs] BOJOPO/A C UCIIOIb30BaHHEM BU3YalbHOU
OTIOPHI

Hcnosnb30BaTh XMMHUYECKY0 CHMBOJIMKY /1JIs COCTaBJIeHUsI GOpPMYJI BELIECTB,
MOJIEKYJISIPHBIX YPaBHEHUH XMMUYECKHUX PeaKIUi € yyacTheM BOA0poJa C
ONOpPOH Ha aJITOPUTM.

CrneoBaTh npaBuJiaM 6e30MacHoi paGoThl B 1a60PaTOPHUH NPH UCIOIb30BaHUU
XMUMHMYECKOH NOCYAbl U 060PYAOBAHUSA 0/ KOHTPOJIEM [leiarora., a Takxe
NpaBU/IaM 06palleHHs C FOPIOYUMH BeleCTBaMH B ObITY

[l1aHMpPOBATh U OCYLIECTBJISATh HAa NPAaKTUKeE XMMUYECKHE SKCIIEPUMEHTHI,
HNPOBOJUTD HAGJIIOIEHHS, [le/1aTh BbIBO/bI 10 pe3yJIbTaTaM 3KCIIepUMEHTa Mo/
PYKOBOJICTBOM Ile/iarora ¢ 06Cy>xJeH1eM IIaHa paboThl, C UCIIOIb30BaHHEM
KJIULIIE.

Y4yacTBOBaTb B COBMeCTHOH paboTe B rpyIiIe.

[l1aHMpPOBATh U OCYLIECTBJISATh HA MPAKTHKE XMMUYECKHE SKCIIEPUMEHTHI,
IPOBOAUTH HAOJ/II0IeHH ], [ieIaTh BbIBO/bI 110 pe3yJibTaTaM 3KCIIepUMeHTa.

YyacTBOBaTb B COBMeCTHOH paboTe B rpyIie

PackpbIBaTh CMbIC/ U3y4YaeMbIX TOHATUH U NPUMEHSATD 3TH MOHATHS, a TaKXKe
M3y4eHHble 3aKOHbI U TEOPUH JJ11 PellleHHUs pacyéTHBIX 33/1a4 C IIOMOILbIO
nejarora.

BbIYMCAATL MOJISIPHYIO MacCy BellleCTB; KOJIMYECTBO BellecTBa, 06'bEM rasa,
Maccy BelllecTBa C ONIOpoM Ha o6pasel, Ha GOpPMYJIbL;

[IpoBoUTE pacyéThl 0 ypaBHEHUSIM XUMHYECKUX peaKIu{ C ONopoi Ha
o6pasell, JITOPUTM yIeOHBIX IeHCTBHUMA: KOJIMYECTBa, 06'bEMa, MacChl BelleCTBa
110 U3BECTHOMY KOJIMYECTBY, 00'bEMY, Macce peareHTOB UJIM IPOAYKTOB
peaxkIuu.

BeicTpauBaTh pa3BépHyTble IHCbMEHHBIE U YCTHBIE OTBETHI C ONOPOH Ha UH-
dopmanyio U3 yueGHHUKA U CIPABOYHbIX MaTepHaIOB, TPaMOTHO HUCII0JIb30BaTh
M3y4eHHbIH MOHATUIHBIN annapaT Kypca XMMHH C [IOMOLIbIO NTeAarora.



TeMma 6. Boga. PacTBopsl.
IMoHATHE 06 OCHOBaAHUAX
(54)

Bopza, ee cocTas, cTpoeHue, MosieKyJibl. PrU3nyeckre CBOMCTBA
BOZbL. *AHAJIM3 U CHHTE3 — METO/Ibl U3y4YeHHsI COCTaBa BoAbL.*
XUMHYeCKHe CBOWCTBA BOJIbI

(pa3/ioxkeHue, peakLMM C HAaTPHUEM, OKCH/IOM KasblUs, OKCHUJIOM
cepnl IV.

CocTaB ocHOBaHUH. [IoHsATHE 06 UHAMKATOPAX.

*BoJia kKak pacTBopuTesb.* PacTBopbl *PacTBOprMOCTb
BeIEeCTB B Boje.*

*HachblleHHbIe U HEeHaChIIleHHbIe PacTBOPbL * MaccoBast JjoJ1s
BellleCTBa B pacTBOpe.

*PoJib pacTBOPOB B IPUPO/IE U B )KU3HU YesioBeKa. KpyroBopoT
BO/ZIbI B Ipupojie.* 3arpsisHeHre NPUPOHBIX BoJ. OxpaHa

Y 0YMCTKA MPUPOJIHBIX BOJ.

OemoHcTpauunmn

JJIEKTPOJIM3 BOAbI; CHHTE3 BO/Ibl; B3AUMO/IEHCTBHE BOJbI C
MeTtasiamu (Na, Ca) (BO3MOXKHO HUCHOJIb30BaHUE
BU/l€OMATEPUAJIOB).

PacTBopeHMe BelecTB ¢ pa3JIM4YHON pacCTBOPUMOCTHIO.
HccnesoBaHue pacTBOPOB KUCJ/IOT U 1jeJI04€H C TIOMOILbI0
WH/JMKATOPOB.

Na6opatopHblie U NpakTUYecKkue paboTbl

[IpakTHueckas paboTa:

Ne 6. [IpuroToB/ieHHe pacTBOPOB C ONpeieEHHON MacCOBOM
JloJiell pacTBOPEHHOTO BelllecTBa.

Boruunciaenns
— C MCII0JIb30BaHHEM IOHSATHS «MaccoBasl JI0Jis BellleCTBa B
pacTtBope»
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PackpbIBaTh CMBIC/ U3y4YaeMbIX TOHATUH U IPUMEHSTh 3TH NOHATUS IPU
OINMCaHUH CBOMCTB BeLleCTB U UX NpeBpallleHui ¢ OMOLIbIO Nejarora.

XapakTepu3oBaTh pU3HYECKHE U XUMHUYECKHEe CBOXCTBA BO/IbI, €€ pOJIb KaK
pacTBOpHUTEJS B IPUPOAHBIX IPOLEccax C OMOPOH Ha ILJIaH U CXeMy.

CocTaBJ/IsITb YpaBHEHUS] XUMHUYECKUX PeaKIUH C y4acTHeM BOAbI C OTIOPOH Ha
CXeMy.

OGBACHATD CYIIHOCTb 3KOJIOTHYECKHX NTP06JIeM, CBS3aHHBIX C 3arpsi3HEHUEM
HPHUPOHBIX BOJ, CHOCOGBI OUMCTKU BOJbI OT IPUMeCEH, MePhI 110 OXpaHe BO/
OT 3arpsi3HEHUs M0CJIe IPeJBAPUTENbHOr0 CTPYKTYPUPOBAaHUS MaTepHaJa.

[l1aHUpOBATh U OCYLIECTBJISATDH HA MPAKTHUKE XUMHUYECKHE IKCIIEPUMEHTHI,
NpPOBOJUTb HAGJIIO/IEHUS, JIe1aTh Bbl-

BO/IbI 110 pe3yJibTaTaM 3KCIepUMeHTa M0/ KOHTPOJIeM Me/arora, ¢
HCNO/Ib30BaHUEM KJIHILE.

CrneoBaTh npaBuJiaM 6e30NacHOi paGoThl B 1a60PaTOPUH NPH UCIOJIb30BAaHUU
XMUMHMYECKOH NOCy/Abl U 060PyAOBAaHHUSA 0/ KOHTPOJIEM Nleiarora.

[IpoBOAXTE BBIYMC/IEHUS C IPUMEHEHHEeM TOHATHA «MaccoBasi 10Jis BellleCTBa B
pacTBope» ¢ onopoil Ha GOpPMYJIbIL.

Hcnosb30BaTh NpH BbINOJHEHUH YYeOHBIX 33ZJlaHUH U B ITpoliecce
UCCJIEI0BATENbCKON AesITeIbHOCTH HayYHO-IIONYJISIPHYIO0 JIMTEPATYPY
XUMHUYECKOT0 CO/lepKaHMusl, CIpaBOYHble MaTepHasbl, pecypcel UHTepHeTa
10/, pyKOBOZCTBOM IleJiarora.

BricTparBaTh pa3BEépHyThIe IMCbMEHHbIE U YCTHbIE OTBETHI C ONTOPOH Ha
nHopMaIuIo U3 yyeGHUKaA U CIIPaBOYHbIX MaTepHaJIOB, TPaMOTHO
UCII0/Ib30BaTh U3yYeHHbIN MOHATUHHBIN aNnapaT Kypca XUMHUH 0CJIe
peiBapUTeNbHOT0 CTPYKTYPHUPOBaHUSA MaTepHUaia



Tema 7. OCHOBHbIE KJIaCChI
HeopraHMu4YecKux
coeUHEeHU I

(114)

Knaccudukanus HeopraHU4eCKUX COeJUHEHU .

OKcUbI: COCTaB, KJaccupuKauus (OCHOBHbIE, KUCIOTHbIE,
*aMdoTepHbIe, HeCoe00pasyole Ha IpUMepe OKCHA
yriepoza Il u okenga asorta ll, HomeHkaaTypa. [loayyenue*
OKCH/IOB (B3aMmogaelicTemne c BoAoMN, KUCN0TaMU, Leiodamu).
OCHOBaHWUSI: COCTaB, Kjaaccuukanus (Lesa09u u
HepacTBOPUMbIE OCHOBaHUS ), HOMEHKJIATypa.

KucnoTsl: cocTas, KJaccupuKalusi, HOMeHKIaTypa, pusnieckue
Y XMMUYeCKHe CBOMCTBA (B3aUMO/IeiCTBHE C OCHOBHBIMHU
OKCHJIaMU COJISIMU Ha TpUMepe COJITHON U CEpHOU KUCJIOT),
*crnoco6bl nosy4eHUs.* Pl akTHBHOCTH MeTaJlJIOB.

Conu (cpenHue): HOMEHKJIATYpPa, *Coco6bl MONMyYeHUs ¥,
B3aMMO/IEHCTBHE COJIEl C MeTa/lJlaMH, KHUCJIOTaMH, LeJIoYaMH U
COJISIMH.

TeHeTHYeCKast CBSI3b MEXAY KJIacCaMU HEOPraHUYeCKUX
coeguHeHUH. ['eHeTHYecKkue psazabl [loHATHE 06 aMbOTEPHBIX
FUAPOKCHUAAX Ha IPUMepPe UHKA U aTIOMUHUsL. XUMHUYeCKUe
CBOICTBA - B3aUMO/IeHiCTBUE C KMCJIOTAMU U I1leJI0YaMU.
PassioxxeHue npy HarpeBaHUH.

AemoHcTpauumn

O6pasipl HEOPraHMYeCKUX BELeCTB PA3JIMYHbIX KJIACCOB.
B3auMozelicTBHe pacTBOpa CEPHON KHUCIOTHI C OKCUJIOM
menu(11).

Peaknusi HeHTpanu3aLuu.

BbITecHeHHE 0JJHOTO MeTaJljla Z[pyTUM U3 pacTBoOpa COJIH.

NabopaTopHbie u npaKkTU4eckme paboTbl

JlaGopaTopHbIe ONbITHI:

B3auMopelicTBre KUCIOT C MeTa/lJIaMH.

[TosiyyeHMEe HePaCTBOPUMBIX OCHOBAaHU M.

BsanMopelicTBHe HEPACTBOPUMBIX OCHOBAaHUH € KUCJIOTaMHU.
Paznoxenue rugpokcuzsa meau(1l) npu nHarpeBaHuu.
[IpakTHYeckas paboTa:

Ne 7. PelieHue aKcniepvMeHTa/lbHBIX 3a/a4 10 TeMe «OCHOBHbIE
KJIACChl HEOPTAaHUYECKUX COEIUHEHUI».

Boruuciaenns
— I10 ypPaBHEHHUSIM XUMHUYECKUX PeaKIUi

OrmpeienieHre OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCIUHEHMI 10 MabIIoHy.
CocraBieHHe CXeM CTPOSHHUSI OCHOBHBIX KJIACCOB HEOPTaHWYECKHUX COCIUHCHUH Ha
OCHOBE OTIpEJICTICHHSI.

Cocrasnenue HopMyJI OCHOBHBIX KJIACCOB HEOPTaHMIECKHX COSANHEHNH U Ha3bIBaHUE
UX TI0 MEXTYHApOIHON M TPUBUAIFHOW HOMEHKIIATYPE C HCIIOIb30BaHUEM
OTIpeeIeHNsI U TaOJINIIBI PACTBOPHMOCTH.

KrnaccuduimpoBanue n3ydaeMbIX BELIECTB 110 COCTABY U C8OUCMEAM C ONIOPOH Ha
OTIpEIEIIeHNs, CXEMBI M TAOJINITy PaCTBOPHMOCTH.

CocraBieHue TaGJ’lI/IL[l:I TCHETUYCCKUX PAIOB U CXEMBI «['eneTnueckas B3aMMOCBS3b
OCHOBHBIX KJIACCOB HEOPTaHMYECKHX COSJNHEHHUID» M0J] PYKOBOJICTBOM IEIarora.
IMporuo3mpoBaHHe CBOUCTB BEIIECTB HA OCHOBE OOIIIX XUMHIECKIX CBOHCTB
U3YYEHHBIX KIJIACCOB, TPYTI BEMIECTB, K KOTOPBIM OHH OTHOCSITCS C UCTIOTb30BAHUEM
cxeMbl «['eHeTnueckast B3anMOCBSI3b OCHOBHBIX KJIACCOB HEOPTaHUIECKUX
COEIMHEHUI» 10J] PYKOBOJICTBOM IeJjarora.

CocrapiieHre MOJIEKYIIAPHBIX ypaBHEHNH peaKiii, HIMIOCTPUPYIOIUX XUMHIECKHE
CBOMHCTBa U3YYEHHBIX KIIACCOB U CNOCOObI NOYYe s BEIIECTB H3yUCHHBIX KIIACCOB,
TPYIII, a TaKKe MOATBEPIKIAIOMUX TEHETHYECKYIO B3aHMOCBSI3b MEXKy HUMH, C
OTIOPOi Ha BepOabHYIO CXEMY B Kau€CTBE 3PUTEIBHOM OMOPHI.

CocraBneHre MOJIEKYIIPHBIX YPAaBHEHNH peaKIiii 1o cXeMaM ¢ IpeIBapUTeIIbHBIM
00cy’KIeHIeM BBIOOpa pearupyonrX BEIIECTB.

Brruncnenue 1o ypaBHEHHSIM XUMHYECKHX PEAKIUH KOJINIeCTBa, 00bEMa, Macchl
BEIIECTBA 110 KOJIMYECTBY, 00bEMY, Macce peareHTOB MM HPOAYKTOB PEaKILIHH I10
AJITOPUTMY.

[TnanupoBaHue U OCYLIECTBICHHE Ha MPAKTHKE XMMUYECKOTO SKCIIEPUMEHTA 1
HaOJIIOICHNUSI IO PYKOBOJICTBOM yUHUTEIIS.

DopMympoBaHHe BBIBOJIOB IT0 PE3yIbTaTaM SKCIIEPUMEHTA C HCTIOIb30BaHUEM
OTIOPHBIX CJIOB.

DopMympoBaHHe ¢ MOMOIIBIO MEJJarora U BEIMOTHEHNE IPaBHIT 0€30TIacHOH paboTHI B
11aboPaTOPUH MPHU UCTIOIH30BAaHUH XUMUYECKOIT TIOCY 1Bl 1 000Py IOBaHHSI.
Wcnonb30BaHNe NpyY BBITIOJHEHUN yqe6H1>1x 3aJlaHUI U B TIpoliecce
HCCIIeIOBATENBCKOH e TeIbHOCTH HayYHO-TIOITYJISIPHOH JINTepaTypbl XUMUYECKOTO
coJiepikaHus, CIIPaBOYHBIE MaTepHansl, pecypchl IHTepHeTa, ocyIecTBIeHHe BeIOOpa
HOJ PYKOBOACTBOM Iearora.

BricTpanBanue pa3BEPHYTHIX MICHMEHHBIX U YCTHBIX OTBETOB C OIIOPOH Ha
uHGOPMAINIO U3 yUeOHHKA U CIPABOYHBIX MaTEpHANOB, TPaMOTHOE HCTIOIb30BAHHE
W3YYECHHOTO TTOHATHIHHOTO aNapara Kypca XMMHH C HCTIOJIb30BaHUEM IUIAHa,
OTIOPHBIX CJIOB, AATOPUTMA.

Pa3gen 3. llepuoanyeckmii 3aKkoH u [lepuogudeckas cucteMa XMuMH4YecKUXx 3y1eMeHToB /I. U. MeHje ieeBa.
CtpoeHue aTOMOB. XUMHYeCKas CBA3b. OKMCINTE/ILHO-BOCCTAHOBUTE/IbHBIE peakiuu (15 4)
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Tema 8. Mepuopunyeckunii 3aKoH u
Mepuoaunyeckas cucrema
XUMUYECKUX 3/1Ie MEHTOB

O. . MeHnpgene-eBa. CtpoeHue
atoma (7 4)

[lepBble NONBITKU KAaCCUPUKALUYN XUMUIECKUX 3JIEMEHTOB.
[ToHsiITHE O rpymIax CXOAHBIX 3J1EMEHTOB (1L[eJIOYHbIE U
I1leJI04YHO3eMe/IbHbIe METAJLJIb], TaJIOTeHbl, UHEPTHbIE ra3bl).
*DJIeMeHTBI, KOTOpble 06Pa3yIoT

aMoTepHbIe OKCUJbI U TUJPOKCUADBL.*

[lepropnyecknit 3akoH U [lepuoan-yeckas cucrema
XUMHUYecKUx 3j1eMeHTOB /Jl. U. Mengeneesa. [lepuo/bl, rpynnsl,
noarpynnbl. ®U3nvecKUil CMbICJ NOPSAKOBOTO HOMepa
3JIeMeHTa, HOMEPOB NEPHO/Ia U IPYIIIIbL.

Ctpoenue aTomoB. CocTaB aTOMHBIX s7iep. *U3oTonbr.*
JnekTpoHbl. CTpoeHHEe 3JIEKTPOHHBIX 060J104eK aTOMOB NEePBbIX
20 XUMHUYECKUX 3J1eMeHTOB [leproguyeckoit cucTeMbl

. 1. MeHesieeBa.

XapaKTepuCTHKa XUMUYECKOT0 3JIEMEHTA MO ero MOJI0XKEHUIO B
[Tepuoguyeckoit cucreme /I. U. MeHzeneena.
*3aKOHOMEPHOCTU U3MEeHEHHs CBOHCTB 3J1EMEHTOB MaJIbIX
MEepPUO/I0B U IVIaBHBIX MOATPYII B 3aBUCUMOCTH OT aTOMHOTO
(mopsizkoBoro) HoMepa.*

*3HaveHue [lepuoandeckoro 3akoHa u [leprogndeckoi
CUCTEMbI XUMHUYECKUX 3JIEMEHTOB /JIS1 Pa3BUTHUS HAYKU U
npakTuku. [. U. MeHiesieeB — y4éHBIH, elaror ¥ rpakJaHuH.*

AemoHcTpauuu

KopoTkonepuosHas v AJMHHONIEpUOUHAsA GOpPMbI
[Teprognyeckoil CUCTEMBI XUMHUYECKUX 3JIEMEHTOB

. 1. MeHeneeBa.

O3HakoMJieHHe ¢ 06pa3liaMy MeTaJlJIOB U HEMETAJLJIOB.

NabopaTopHbie u npaKTU4eckme paboTbl

JlaGopaTOpHBIN OMBIT:

BBaHMOAeﬁCTBHe THAPOKCHAA IUHKA C paCTBOPAMH KUCJIOT U
ies04en
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PackpbIBaTh CMbIC/ IEPHOANYECKOT0 3aKOHA [0/, PyKOBOJCTBOM IeJiarora.

[ToHMMaTb cylecTBOBaHHE NEPUOANYECKOHN 3aBUCUMOCTH CBOHCTB XUMHUYECKHX
3JIeMeHTOB (M3MeHeHHe PaiuyCOB aTOMOB U 3JIEKTPOOTPULIATENBHOCTH) U UX
coeJMHEHUH OT IOJIOXKEHHUS B IEPHOANYECKON CUCTEME U CTPOEHHsI aToMa C
UCII0/Ib30BaHUEM CXEM U Ta0JIMIL

YcTaHaB/IMBaTh CBA3b MEX/Y MOJI0KEHHUEM 3JIeMeHTa B IIepHOJUIecKoi cucremMe
Y CTpOeHHEM ero aToMa (CcoCTaB U 3apsij A/pa, 06l1iee YUCJIO0 3JIEKTPOHOB U
pacrpesieJieHHe UX [0 3JIEKTPOHHBIM CJIOSIM) 110 06pasLy.

[IporHo3npoBaTh XapakTep U3MeHEeHUsI CBOMCTB 3JIEMEHTOB U UX COeJUHEHHUH 110
rpynmnam u nepuojam [leproryeckoi CHCTEMBI C TOMOLIBIO TTelarora.
XapaKTepHu30BaTb XMMHUUYECKHE 3JIEMEHTHI IEPBBIX TPEX MEPUOJIOB, KaJHs,
KaJsIbLIMA 10 UX noJioxkeHu1o B [lepuoaunyeckoit cucreme /I. U. MeHaeneeBa.

CnepoBaTh npaBuaM 6e30MacHoOi paboThl B 1a60paTOPUH NPU UCIOIb30BAHUU
XMUMHMYECKOH NOCYZAbl U 000PYZ0BaHUS 110/ KOHTPOJIEM [IEAArora.

BeicTpanBaTh pa3BEépHyTble MMCbMEHHbIE U YCTHbIE OTBETHI C OIIOPOH Ha
MHGOpPMaIHIO U3 y4yeOHMKA U CIPABOYHBIX MAaTEpPHAJIOB, FPAMOTHO
HCIIO/Ib30BaTh U3yUEeHHbIM NOHSITUHHBIN allapaT Kypca XMMHUH [ocJie
CTPYKTypPHUPOBaHUA MaTepHasia C UCI0Ib30BaHHUEM KJIHIIIE.

HWcnosib30BaTh NpU BBINOJHEHUH YYe€OHBIX 33JJaHUH TEKCThI y4eOHHKA [TOCJIe
CTPYKTYPUPOBaHUS MaTepHaa, ClipaBo4yHble MaTepuassl ([lepruoguyeckyro
CUCTEMY XMMHUECKHUX 3jieMeHTOB /. U. MeHze1eeBa, Tab/IM1y pPacCTBOPUMOCTH
KHUCJIOT, OCHOBAaHUH U coJiel B BOJie, 3JIEKTPOXUMUYECKUH PSfl HANPSDKeHU I
MeTaJJIOB).

Hcnonb30BaTh NPU BBINOJHEHUH Y4e6HBIX 3aJaHUH U B IIpoLiecce
M CCJIe/0BAaTENbCKOH e TebHOCTH HAyYHO-MIONYJISIPHYIO JIMTEPATy Py
XUMHUYECKOTO0 CO/lep>KaHus, CTIPaBOYHbIe MaTepHuaJbl, pecypcel MHTepHeTa moj
PYKOBOZCTBOM Iejarora



Tema 9. Xumuueckas cBAsb. *JJIEKTPOOTPULIATENBHOCTh* aTOMOB XUMHUYECKUX 3JIEMEHTOB.

OKucAUTeNbHO- Xumuueckasi cBsi3b (MOHHasl, KOBaJIeHTHasi MOJIIpHAsi U
BOCCTAaHOBUTE/IbHbIE peakunmn KOBaJIEHTHAs1 HEeNoJIsIpHasi).
(84) CTeneHb OKHUCJIEHHUS.

OKHCIUTEIBHO-BOCCTaHOBUTENbHBIE peakiu (OBP). [Iponeccer

OKUCJIEeHUs U BOCCTaHOBJIeHUsl. OKMCIUTENU U BOCCTAHOBUTEJIU.

JAemoHcTpauuun
OKHCJIUTEJbHO-BOCCTAHOBUTEJIbHBIE peaKuuu: ropeHue,
peakLMy pasyioKeHusd, Coe[JUHEeHUs

9 KIIACC
(2 4 B HEnmemto, Bcero 68 4, u3 HUX 4 4 — pe3epBHOE BpeMsi)

PackpbIBaTh CMbIC/I U3y4aeMbIX MOHATHH 10/ PYKOBOJCTBOM IleJjarora.

OnpezenaTh BUJ, XHMUYECKOH CBSA3U B COeJUHEHUH C UCN0JIb30BaHUEM CXEM.

OnpeziesiAThb CTeNEeHb OKUCIEHHS XUMUYECKOro 3J1eMeHTa 110 GopMy.Jie ero
COeIMHEHMUS C UCII0JIb30BaHUEM aJITOPUTMA.

OnpeziesiATh 3/1eMEHT (BelleCTBO) — OKUC/IUTE/b U 3JIEMEHT (BellecTBO) —
BOCCTaHOBUTEJIb.

O6'bSCHATD CYLIHOCTb MPOLECCOB OKUCJIEHUS U BOCCTAaHOBJIEHHSI.

CocCTaBJIsITh 3JIEKTPOHHBIH 6aJIaHC € yYETOM YHC/Ia OTJAHHBIX U IPUHATBIX
3JIEKTPOHOB.

CocCTaB/IsITh YpaBHEHHE OKUCJIUTENbHO-BOCCTAHOBUTELHOW PeaKI[UH M0
aJIrOpUTMY pa3bopa OKUCIUTENbHO-BOCCTAHOBUTEIBHOM peaKIiu.

Hcnonb30BaTh NpY BBINOJHEHUH YYe6HbIX 3aJaHUH TEKCThI yyebHHKa MocJIe

CTPYKTYyPHUPOBAHUs MaTepHaJsia, CIpaBOYHbIe MaTepHaJbl (IIepUOLUYECKY IO
CUCTEMY XMMHUYECKHUX 31eMeHTOB /. U. MeHzes1eeBa, TabIMLy PaCTBOPUMOCTU
KHMCJIOT, OCHOBaHHH U coJiel B BOJie, 3/IeEKTPOXUMUYECKUH Ps/L HaNpsKeHUH
MeTaJLJIOB).

MNpumepHble Tembl, OCHOBHOEe cogep:kaHue
pacKpbiBaloLMe AaHHbIW pasgen
nporpammbil,
M KO/IMYECTBO YacoB, OTBOAMMOE
Ha UX U3y4yeHue

OCHOBHble BUAbI AeATENbHOCTN
obyyvatowmxca

Pasaen 1. BemecTBO U XMuMH4YecKHe peaknuu (17 4)
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IloBTOpEHue U yriy6jieHue
3HAaHUM OCHOBHBIX Pa3/e/ioB
Kypca 8 Kjacca

(54)

[lepuoguyeckuii 3aKoH. [leprogruyeckas cucTeMa XUMHAYECKUX
asieMeHTOB /I. U. MeHiesieeBa. CTpoeHMe aTOMOB. 3aKOHOMEPHOCTHU
B U3MEHEHUHU CBOMCTB XMMHUYECKUX 3JIEMEHTOB NIEPBLIX TPEX
Nepuo/ 0B, Ka/lvs, KaJbLUs U UX

coeJUHEHUH B COOTBETCTBUU C IM0JIOXKEHHUEM 3JIEMEHTOB B
NnepuoU4ecKor CUCTEME U CTPOEHHUEM UX aATOMOB.
Knaccudukanus 1 HOMeHKJ/IaTypa HeOpraHMYeCKUX BellleCTB
(MexxayHa-poJiHas ¥ TpUBUAJbHasA). XUMHUYeCKHe CBOHCTBA
BeLIECTB, OTHOCAILMXCS K Pa3/IMYHbIM KJlacCaM HeOpPraHUYeCKUX
coeJUHEHUH, UX FreHeTHYecKas CBSI3b HEOPraHMYeCKUX BELeCTB.
CTpoeHue BeleCcTBa: BUAbl XUMUUECKOH CBS3U U TUIIbI
KPHUCTA/JINYECKUX PEIlETOK. *3aBUCUMOCTb CBOMCTB BEI[ECTB OT UX
cTpoeHus.*

JleMoHCcTpanuu

1. Mogesin KpUCTa/JIMYECKUX PEIIETOK HeOpraHMyeCKUX BeleCTB.
2. KopoTkoneproaHas v AJIMHHONIEpHOAHAs GOPMBI
[leprouecKoil CUCTEMBbI XUMUYECKHX 3JIEMEHTOB

J. U. MenpneneeBa

XapakTepu30BaTb XUMHUUYECKHUE 3/IEMEHThI IEPBbIX TPEX NEPUOJ0B, KaUs U
KaJIbLUsl 110 UX N0JI0KeHU10 B [lepuoguyeckoit cucteme /[l U. MeHesieeBa ¢
OMOpOH Ha aJIFOPUTM.

KnaccupunupoBaTh U Ha3blBaTh HEOPTaHUYECKHE BeLeCTBA U3YYEHHBIX
KJIACCOB C OIIOPOX Ha CXeMy, TabJIMLy PaCTBOPUMOCTH.

OnuceiBaTh 06IIMe XUMUYECKHe CBOMCTBA BELECTB Pa3/IMYHbBIX KJIACCOB,
MOATBEPKJATh CBOMCTBA MPUMePaMU MOJIEKYJISIPHBIX YPaBHEHU U
XUMHUYECKUX peaKLUil ¢ Oopoi Ha CXeMy.

OnpenensaTb BUJ XUMUYECKOU CBSI3U U TUI KPUCTALJIMYECKOUN pelETKU
BelleCcTBa C ONOPOX Ha CXeEMY.

[IporHo3upoBaTh CBOMCTBA BELECTB B 3aBUCHMOCTU OT UX CTPOEHUS 1OCJe
npe/iBapuUTeIbHOTO pa36opa.

BricTpauBaTh pa3BépHyTble NNCbMEHHbIE U YCTHbIE OTBETHI C OIIOPOX Ha
“HbOpPMALMI0 U3 YYeOHUKA U CIIPAaBOYHBIX MaTePUaJIOB, FPAMOTHO
KCII0/Ib30BaTh MU3yYeHHbIN NOHATUIHBIN annapaT Kypca XUMHUH.

HWcnosp30BaTh Npy BBINOJHEHWH yUeGHBIX 3aZJaHUH U B IIpolecce
HCCIe[0BATENbCKOM JeATENbHOCTH HAYYHO-MIOMYJISPHYIO JIUTEPATYPY
XUMHUYECKOTO0 COZlepKaHu s, ClIpaBOYHble MaTepHuaJibl, pecypcbl UHTepHeTa
10/l PyKOBOJICTBOM Ilefiarora.

Tema 1. OCHOBHbIE
3aKOHOMEPHOCTHU
XMMHUYECKHX peaKI i
(44)

Knaccudukanusi XUMHUYECKUX peaKi[ii M0 pa3IMyHbIM IpU3HAKaM
(o YKc/y U COCTaBY YYaCTBYIOIUX B PeaKI[UH BellecTB, *11o
Te10BoMY 3P PeKTy, 10 U3MEHEHUIO CTeNeHEN OKUCTEHUS
XUMHUYECKUX 3JIEMEHTOB, 10 06PAaTHMOCTH, I10 YYaCTHIO
KaraJjusaropa).*

*JK30- M IHLOTEPMHUYECKHE PEAKIUH, TEPMOXHMHUYECKH e
ypaBHeHUs1. [IOHATHE 0 CKOPOCTH XUMHUYECKOH peakiuu. [loHsITHE O
FOMOTEHHBIX M FeTEPOTeHHbBIX peakusx. [IoHsiThe 06 06 paTUMBbIX
Y HEOGPATUMbBIX XUMUYECKUX PeaKIusX. [[OHATHE 0 XHMUYECKOM
paBHOBecuu. PaKTOPbI, BAUSAIOLIME HA CKOPOCTh XUMHUYECKOH
peaKkI1H 1 MOJIOKEHHEe XMMHUYEeCKOro paBHOBecHs.*
OKHCIUTENBHO-BOCCTAHOBUTE/bHBIE PeaKIMH (31eKTPOHHBbIH
GaslaHC OKUCIUTENbHO-BOCCTAHOBUTENbHOMN peaKiuu).

JleMoHCTpanuu

1. 3aBUCUMOCTb CKOPOCTHU XUMHUYECKOW PEaKLIUU OT Pa3IU4YHbIX
dakTopoB.

2. BospelicTBre KaTaln3aTopa Ha CKOPOCTb XUMUYeCKOH peaKIuu.
3. [IpuMepbl HEOGPATUMBIX U 0OPATUMBIX PEAKIUH.

4. CMeleHE PaBHOBECUS XUMHUYECKON PEAKILIUH.

BoiuuciieHust
— KOJIMYeCTBa BeleCTBa, 06'bEMa U MacChl peareHToOB UJIU
MPOAYKTOB 110 YpaBHEHUSIM XUMUYECKUX peaKIiui
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PackpbIBaTb CMbIC/I U3y4YaeMbIX TOHATUH U IPUMEHSTD 3TH NOHATUSA IPU
ONMCAaHUH CBOMCTB BeIeCTB U UX MpeBpalleHH .

KnaccudurunpoBaTh XMMHUYeCKHe peaKLUH 110 Pa3IMYHbIM IPU3HAKaM.

YcTaHaBIMBaTb 3aBUCHMOCTb CKOPOCTH XUMHYECKOW peaKIMH OT Pa3/JTuIHbIX
baKkToOpoB Mo/, PyKOBOJCTBOM YUUTES.

[IporHo3npoBaTh BO3MOXKHOCTH NPOTEKAHUSI XUMHUYECKUX IIPeBpalleHUH B
Pa3/IMYHBIX YCJIOBUSX MOC/Ie Ipe/iBapUTebHON paboThI.

OnpenensaTb OKUCJAUTENb U BocCTaHOBUTENb B OBP.

CocTaB/IATh 3JIEKTPOHHBIHN GaJlaHC peaKIuy.

[Ipon3BOAUTE BBIYMCAEHUSA 10 XUMUYECKUM YPaBHEHHUSIM 10 aJITOPUTMY.

BricTparBaTh pa3BEépHyThIE TMCbMEHHbIE U YCTHBIE OTBETHI C ONTOPOH Ha
nHGOpPMaIHIO U3 y4eOHMKA U CIPABOYHBIX MAaTEpPHUAJIOB, FPAMOTHO
HCI0JIb30BaTh U3yYeHHbI NOHATUIHBIN aNnapaTt Kypca XMMUHU Hocj1e
npeABapUTeNbHOTO CTPYKTyPHUPOBaHUSA MaTepHaa.

HWcnonb30BaTh NpH BbINOJTHEHWH yYeOHbIX 3aJjlaHUH U B IIpoliecce

HCCle/0BaTeNbCKOM 1esTeJbHOCTH HAyYHO-MIONYJISIPHYIO JIMTepaTypy
XMMHUYECKOTr0 COZep>KaHus, CIpaBOYHbIe MaTepHuaJibl, pecypcbl MHTepHeTa
nocJjie KOHCY/IbTallUH C N1eJJaroroM.




Tema 2. I1eKTpOo/IMTUYECKas
Aucconranmsa. XuMH4yecKue
peakuuu B pacTBopax

(84)

Teopus 3/1IeKTPOJUTUYECKON JUCCOLMALMH. JIEKTPOJTUTHI U
He3JIeKTPOJIUThI. KaTHOHBI, aHHOHBL. *MeXaHU3M AuCCoUani
BelllecTB € pa3/IMYHbIMU BUJJAMU XMMU4eCcKOH cBs3U. CTelleHb
aucconyanuu.* CUIbHbBIE U CJ1aGble 3JIEKTPOJIUTHI.

Peak1iuu noHHOro 06MeHa, YCI0BUS UX IpoTeKaHus. oHHbIe
yPaBHEHUS peaKlui.

XUMHYeCKHe CBOMCTBA KHMCJIOT, OCHOBAaHUM U COJIEH B CBeTe
npeJcTaBaeHUN 06 3/1IeKTPOJUTHYECKOH aucconuanuu. Cpesa
pactBopa. [ToHsTHE O THAPOJIH3E COJIEH.

KadecTBeHHbIe peaKIMU Ha KaTHOHBI

Y aHUOHBI : XJIOpUJ-, GpOMUJ, HO3U[-, CyibdaT-, Kap6boHaT-,
cuInKaT-¢pochaT- aHUOHBI, THAPOKCUA-UOHBI KAaTHOHBI aMMOHUS,
MarHus, KaJbIus, aJIOMUHUS, JKeJie3a 2+, 3+, [IMHKa,
MPUCYTCTBYIOIINE B BOJAHBIX paCTBOPaX..

JleMoHCTpanuu

JJIeKTpUYecKas IpOBOJAUMOCTb PaCTBOPOB BellleCTB; [ BUXKeHHe
HMOHOB B 3JIEKTPUYECKOM I0JIE.

OnbITHI, WTIOCTPUPYIOLIME IPU3HAKHU IPOTEKaHHUsI peaKIui
HOHHOTO OOMeHa.

OnbITHI 10 OIPEJEJIEHUIO CPpeibl B pacTBOpax cosiel (xaopuzaa
HaTpUs1, KapboHaTa HATPHs, XJIOpHUJA UHKA).

JlaGopaTopHbIe M NPpaKTHYecKHue

pa6oThI

JlabopaTOpHBIH ONBIT:

Ne8Peakuu HOHHOr0 06MeHa B paCTBOPAX 3JIEKTPOJIUTOB:
cysnbdara megu(1l)

Y IEJI04M, KapbOHATa HATPUs U COJITHOM KUCJIOTBI, peaKIus

HeﬁTpaJIPIBaL[PIH MeXAy rHAPOKCUA0M KaJIud U COJISTHOW KHUCJIOTOM.

Ne9. KauecTBeHHble peakLMm Ha MOHbI B PacTBOpE.
[IpakTHyeckas paboTa:

Ne 1. PelreHue 3kcriepuMeHTa/lbHbBIX 33,4 110 TEME.
BoruuciieHusa

— 110 ypaBHEHHAM XUMUYECKUX peakui

PackpbIBaTh CMbIC/ H3y4YaeMbIX TOHATHUH, a TAKXKe CMbIC/I TEOPUHU
3JIEKTPOJIUTUYECKOH JMCCOLMALIMU C OTIOPOH HA CXEMBI.

O6'bACHATD NPUYUHBI 3J1IEKTPONPOBOJ-

HOCTH BOJIHBIX PAaCTBOPOB C IIOMOIIbI0 Nlefarora.

CocTaBJ/IsITh YPaBHEHUS JUCCOLMALIMHU KUCJIOT, LieJI04Yel U coJiel, oJIHble
Y COKpaLEHHbIe NOHHbIEe YPAaBHEHUSI XUMHUYECKHX PeaKLiUi HOHHOTO
obMeHa.

[11aHUPOBATD U OCYLIECTBJAATD HA IPAKTHKE XUMHYECKHE 3KCIIEPUMEHTHI,
MPOBOAUTE HAGJIIOIeHUS, JieaTh BbIBOZBI 10 pe3yJsibTaTaM 3KClIepHMeHTa
nocJie npeJiBapUTeIbHON paboThI.

CnefoBaTh paBuJiaM 6e30MacHOM paboThl B J1aGOpaTOpUU NpHU
HCNO0/Ib30BaHUU XMMHUYECKOH NOCYAbI U 060PYAOBAHHUS IO KOHTPOJIEM
nejarora.

[Ipou3BOAUTH BHIYUCIEHUS 10 XKHMHUYECKUM YPaBHEHUSIM.

BbicTpanBaTh pa3BEépHyTble IMCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOH Ha
MHGOPMaIMIO U3 y4yeOHMKA U CIPABOYHBIX MAaTEpPHUAJIOB, FPAMOTHO
HCIIO/Ib30BaTh U3yUEeHHbIN NOHSATUHHBIN anapaT Kypca XMMHUH MocJie
HpeJBapUTENbHOTO0 CTPYKTYPUPOBAHUS MaTepHasa.

Hcnosib30BaTh NPU BBINOJHEHWH Y4e6GHbIX 33/JaHUH U B IIpoLiecce
M CC/Ie/0BaTeNbCKOH e TeJbHOCTH HAyYHO-MIONYJISIPHYIO JIMTEPATypy
XMMMYECKOT0 COJlepP>KaHHsl, ClIpaBOYHbIe MaTepuaJbl, pecypcbl UHTepHeTa
1ocJie KOHCYJ/IbTalMH C IeJaroroM.

Pa3gen 2. HemeTaibl U UX coeJUHEeHUS (24 4)
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Tema 3. O6mas
XapaKTepUCTHKa XUMHYECKUX
asieMeHTOB VIIA-rpynnsl.
T'asorens!

(44)

0061as XxapaKTepUCTHUKA rajoreHoB. 0COGEHHOCTH CTPOEHUS
aTOMOB 3THX 3JIEMEHTOB, XapaKTepHbIe JJIs1 HUX CTENEeHH
okucyeHusi. CTpoeHye U GpU3NYeCKre CBOMCTBA MPOCTHIX

BEIeCTB — rajioreHoB. XMMHYeCKHE CBOMCTBA Ha MpUMepe XJiopa
(B3auMopeiicTBHE C MeTa/IaMH, HeMeTa/lJIaMU (BOIOPOJIOM U
KucjaopooM),*menodamu*). Xnoposoaopo. CosissHasi KUC/I0TA,
XUMHUYecKre CBOMCTBA, *nosiyyeHne*, npuMeHeHre. KauecTBeHHbIe
peaKIMy Ha raJoreHu/|-MoHbL. */leficTBUe XJI0pa U XJIOPOBOAOPO/ia
Ha OpraHu3Mm yesioBeKa.* BaxkHenmue XJIOpUAbl U UX HAXOXK/JEHHE B
pupoze.

JleMoHCTpanuu
BueomaTepurasbl: rajloTeHbl U UX CO€/JMHEHHUS.
O6pasiibl XJI0PUAOB.

JlabopaTopHbIe M NpaKTUYeCKHE PaGOThI
Jla6opaTOpHBIH ONBIT:

Pacrno3HaBaHue XJIOpU/-MOHOB.

[IpakTHyeckas paboTa:

Ne 2. [TosiyyeHue COAHON KUCJIOTHI, U3yYeHUe eé CBOMCTB.

Boruuciienust
10 ypaBHEHUSM XUMHUYECKUX peaKIuil.

O0'BACHATH 06 1Me 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB HEMETAJIJIOB M UX
CoeIMHEHUH B Ipe/iesiax MaJlbIX 1EPHO/I0B U TJIaBHbIX IO IPy I
[leproAHYECKOH CUCTEMBI XUMHUYECKHX 3JIEMEHTOB C YYETOM CTPOEHHS UX
aTOMOB C UCNI0JIb30BAaHHUEM CXEMBI.

XapakTepu3oBaTh pU3NYECKHE U XUMHUYECKHEe CBOWCTBA NPOCTbIX BELECTB
rajioreHoB (Ha IIpUMepe XJ10pa) U CI0KHBIX BellecTB (XJI0pOBOZOPO/a,
XJIOpUJAa HaTPHsl), CTIOCOOBI UX TOJIy4YeHHs], IPUMeHeHHe U 3HaYeHHe B
HNPUPO/ie U XKU3HU YesIOBEKA [I0C/Ie CTPYKTYPUPOBAHUS MaTepHasa.

OnpefesiATh raJloreHU/i-MOHbI B PAaCTBOPE C UCIOIb30BaHHUEM TaGJIUIbI
"XapakTepHble peaklMH HAa aHUOHBI".

[l1aHMpPOBATh U OCYLIECTBJISATh HA MPAKTHKE XUMUYECKHE SKCIIEPUMEHTHI,
HNPOBOJUTD HAGJII0AEHuS, JleJIaTh BbIBO/bI 110 pe3yJIbTaTaM IKCIepUMeHTa
HocJie NpeBapuTeNbHON PaboTHI.

Tema 4. O6mas
XapaKTepUCTUKA XUMHYECKUX
asieMeHTOB VIA-rpynmnsl. Cepa
U eé coeguHeHus (5 4)

O611ast XxapaKTepuCTHKa 3J1eMeHTOB VIA-rpynnbl. Oco6eHHOCTH
CTPOEHUSA aTOMOB 3THX 3JIEMEHTOB, XapaKTepHble /IJI1 HUX CTelleH!
okucaeHus. CTpoeHUe U pu3nYecKre CBONCTBA IPOCTHIX

BellleCTB — KUCJI0POJia U Cepbl.

AnnorponHele MogUUKALMY KUCIOPOAA U cepbl. XUMHUYECKHe
CBOMCTBa cepbl. B3auMogeiicTBHe ¢ HeMeTa/lJlaMU - BOJJOPOJIOM U
KHCJ0pPOJIOM, MeTa/lJlaMH, KOHIIeHTPUPOBaHHbIMU a30THOM U
cepHO# KucnoTaMu. CepoBoi0poJ, CTpoeHue, GUsndecKHe

O6'BSCHATD 0611IKe 3aKOHOMEPHOCTH B U3BMEHEHU U CBOMCTB 3/1eMeHTOB VIA-
IPYHIIBI U UX COeJUHEHUH
C y4éTOM CTPOEHHS UX aTOMOB C ONIOPOM Ha cxeMy "M3MeHeHMe PafiNyCOB B
noarpynmnax".

XapakTepusoBaTb pU3NYeCcKHe
Y XMMHYecKre CBOMCTBA IPOCTOr0 BellecTBa Cepbl U eé coeAUHEeHU N
(cepoBomOpOAA, OKCUJIOB CEPBI, CEPHOU KHUCJIOTHI, CyJIbPATOB), CHOCOOBI UX
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U XMMHYeCKHe CBOMCTBaA (KI/ICHOTHbIe u BOCCTaHOBI/ITeJIbeIe). MoJIy4eHHUsd, NIPUMEHEeHHWe U 3Ha4YeHH e B IpUpoJe U XKN3HHU YeJIOBEKa C

OKcuABbI cephl KaKk NpeJCTaBUTENN KUCIOTHBIX OKCU0B. CepHas OINOpOM Ha CXeMY M IJIaH.

KHUCJI0Ta, QU3NYECKHe U XUMHYeCKHe CBOMCTBA (061re KakK OnpezenaTs Halu4yue CyJibGaT-HOHOB B PacTBODE.

NpeACcTaBUTEJIA Kacca KUCAOT U *cienndudeckue*), npuMmeHeHne. | O6BACHATD CYIIHOCTb 3KOJOIMYECKUX TP06JIeM, CBA3AHHBIX C TepepaboTKoM
CepHHUCTast KMCJIOTA. CoeIMHEHUH cepbl NOC/Ie CTPYKTYPUPOBaHUS MaTepraJa.

*XUMUYecKHe peaklHy, JieXalljhe B OCHOBE MPOMbILIJIEHHOTO [ly1aHUpPOBATh U OCYLIECTB/IATH HA MPAKTHKE XUMHUYeCKH e 3KCIIEPUMEHTHI,
croco6a nosiy4eHust CEpHOH KUCJIOThI. ANINMAapaThl U MPOTeKaloliHe B MPOBOAUTD HAGJIIO/IEHH ], Zie1aTh BbIBO/IbI 110 pe3yJIbTaTaM 3KCIIepUMeHTa.
HUX NpoLiecchl (Ha NpuMepe IPOU3BOACTBA CEPHON KUCIOTHI).* CnefoBaTh paBuJiaM 6e30MacHOM paboThl B J1a6OpaTOpUU NpHU

CoJiv cepHOM KHCJIOTBI, KaueCTBEHHAs peakiys Ha CybdaT-HoH. HCIO0JIb30BaHUY XUMHUYECKOH ITOCYIbI U 060pYyA0BaHUS 0] PyKOBO/ACTBOM
HaxoxzeHue cepbl U eé coefHeHUH B pupoje. *XuMudeckoe nezjarora.

3arpsi3HeHHe OKpYKarollel cpe/ibl COeAMHEHUSIMH CEPBI [Ipou3BOAUTDb BBIYUCJIEHUS 10 XUMHUYECKUM YPaBHEHUSM 110 aJITOPUTMY.
(KMCIOTHBIE JOXK/AH, 3aTPA3HEHKe BO3/lyXa U BOJJOEMOB), CIOCOObI Hcnonb30BaTh NPU BBINOJHEHUH Y4e6HbIX 3aJaHUH TeKCThI y4e6HUKa,

ero npefoTBpalleHus.* crnipaBoyHble MaTepHasbl ([leproguyecKyto CHCTEMY XMMHYECKHX

3sneMeHTOB /. . MeH/jeieeBa, Tabinily pacCTBOPUMOCTH KUCJIOT,
OCHOBaHMH U CcoJiel B BOJie, 3JIEKTPOXUMUYECKU N psiJi HaNpsHKeHU |
MeTaJlJIOB).

HWcnosib30BaTh MPH BbINOJHEHHU U YUeOHbIX 3a/JaHUI U B Ipolecce

JleMoHCcTpanuu
Kosteknuu (BuseoMaTepuasbl): cepa U eé coeiUHEHUS.
OGyr/siMBaHMe caxapa Mo/ el CTBUEeM KOHIIEHTPUPOBAHHOM CEpHOU

KHUCJIOThI. .

HCCIIEl0BATEIbCKON J1esITeIbHOCTH HayYHO-IIOMYJISIPHY0 JINTEPATYPY
JlaGopaTopHble U NpaKTUYeCKHe paGoThl XMMHYECKOT0 COZIepKaH K, CpaBOYHble MaTepHasbl, pecypcbl UHTepHETA
JlaGopaTopHbIe OMBITHI: [0CJIe KOHCYJIbTALMH C Ie4arorom

O6Hapy:xeHue cyJ1bpaT-HOHOB.

B3aumogeiicTBrUe pa36aBJeHHON CEPHOM KUCIOTHI C IUHKOM.
BoruuciieHust

10 ypaBHEHUSIM XUMUYECKUX PeaKkLui
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Tema 5. O6mas
XapaKTepUCTHKa XUMHYECKUX
3sieMeHTOB VA-rpynnel. A3oT,
docdop u ux coeguHeHU

(74)

Tema 6. O61asn xapaKTepuc-
THKa XUMHY€ECKHUX 3JIEMEHTOB
IVA-rpynmsbl.

Yriiepoa M KpeMHHMH U UX

O611as xapaKTepuCcTHKa 3j1eMeHTOB VA-rpynnbl. 0co6eHHOCTH
CTPOEHUS aTOMOB 3THUX 3JIEMEHTOB, XapaKTepHbIe J/Is1 HUX CTeNleHU
OKHCJIEHUS.

A3or, pacipocTpaHeHue B IpUpoe, dusnyeckre U XUMHUYeCKUe
cBo¥icTBa. KpyroBopoT asoTa B npupoze.

AMMuaKk, ero ¢pusnyecKre U XUMHYECKH e CBOUCTBA, OJIyYeHHE U
npuMeHeHue. CoJIM aMMOHUS, UX pU3HUYECKHe U XUMUYEeCKHE
CBOWCTBA, NpUMeHeHHe. KauecTBeHHas peaklysi HA MOHbI aMMOHHUSI.
A3oTHas KUCJI0Ta, eé GU3uYecKre U XMMUYeCKHe cBoiicTBa (061ue
KaK NpeJCTaBUTeJIs KJIacca KUCJIOT U *crienududeckue*).
*A3oTHCTas KUcJa0Ta. Mcro/ib30BaHe HUTPATOB U COJIEH aMMOHUS
B KayecTBe MUHepaJIbHbIX yA0OpeHHH.*

XrvMHYecKoe 3arps3HeHHe OKpY»Kalolel cpe/ibl COeAMHEHUSAMU
a3oTa (KUC/JIO0THbIE JOXK/H, 3arpsi3HEHHE BO3/yXa, TOYBbI U
BOJIOEMOB).

docdop, *amnoTponHeie MogubuKanuu pochopa*, pusndeckue U
XUMHUYecKre CBOMCTBA.

Oxcug docdopa(V) u docoopHas kucaoTa, Gusndeckre U
XUMUUYECKHE CBOUCTBY, *nosiyyeHue.* *KauecTBeHHas1 peakuus Ha
docdar-noHbL*

*HUcnonb3oBaHue pochaToB B KaueCTBe MUHEPAIbHBIX Y00 peHn . *
3arpsi3HeHHe PUPOJHBIX BOA0EMOB pochaTamu.

JleMoHCTpanuu
Kosnekuuu: ¢pocdop u ux coejuHeHus.
B3auMo/ielicTBMe KOHLIEHTPUPOBAHHOM a30THOW KUCJIOTHI C Me/IbIO0.

JlaGopaTopHbIe M IpaKTUYeCKHe PaGoThbl

JlabopaTOpHBIE ONBITHIL:

1. B3aumMogencTBHe cosiell aMMOHHS C IIET0YBIO.

2. O3HaKoOMJIeHHe C 06pa3laMu a30THBIX U GOCPOpPHBIX Y00 pEeHUH.
[IpakTHyeckas paboTa:

Ne 10. [TosryyeHre aMMHUakKa, U3ydyeHHe ero CBONCTB.

BoruuciieHust
10 ypaBHEHUSIM XUMHUYECKUX peaKIuil

Yriepog, ansoTponHble MogudUKauuu rpaduT, anMas.
B3auMozelicTBHE ¢ MeTa/lJIaMH, HEMeTaJlJIaMHy,
KOHLIEHTPUPOBAHHBIMU a30THOH U CEPHON KHCJIOTaMH,
pacrpocTpaHeHue B IpUpo/ie, PU3NYeCKHE U XUMUYECKHE

OO'BACHATD 061IKE 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3/1eMeHTOB VA-
IPYIIIBI U UX COEIMHEHUH C yYETOM CTPOEHHS UX aTOMOB.

XapakTepHu3oBaTh pU3HYECKHE U XUMHUYECKHEe CBOWCTBA IPOCTbIX BELECTB
asoTa 4 pocdopa U UX coeAUHEHUH (aMMHaKa, CoJeld aMMOHHUS, a30THOMU
KHUCJIOTBI, HUTPATOB, oKcua dpocdopa(V) u dochopHOH KUCIOTHI,
docdartoB), cnocobbl UX NMOTyYeHUs, TPUMEHeHNe U 3HaYeH e B IpUpoie
Y )KM3HU YeJIOBeKa C UCN0/Ib30BAHNEM CXEMBI.

OnpezensTb HOHBI aMMOHUSA U pocdaT-HOHBI B paCTBOPE C UCI0/Ib30BAaHHUEM
TabJuIbl "XapakTepHble peaKI[MX Ha KATUOHBI U aHUOHBI .

OGBSACHATD CYIIHOCTb 3KOJIOTMYECKUX TPO6JIEM, CB3AHHBIX C HAX0XK,eHNEeM
coeiHeHU a30Ta U pocdopa B OKpyKatwollei cpese.

[l1aHUPOBATb M OCYLIECTBAATD HA IPAKTHKE XUMHUYECKH e IKCIIEPUMEHTBI,
NPOBOJUTb HA6JII0/leHH S, leIaThb BbIBOAbI 110 Pe3yJIbTaTaM 3KCIepru-MeHTa.

CiefoBaTh paBuJiaM 6e30MacHOM paboThl B J1aGOpaTOpUX NpHU
HCINO0/Ib30BaHUU XMMHUUYECKOH MOCYAbI U 000PYA0BaHHUS.

[Ipon3BOAUTDb BBIYMCIEHHUSA 10 XUMHUYECKUM yPAaBHEHUAM.

HWcnosb30BaTh NPU BBINOJHEHUH YYe€OHBIX 33JJaHUH TEKCThl YYEOHUKA,
CrpaBOYHbIe MaTepHaJbl (MEPUOANYECKYIO CUCTEMY XMMHUYECKHX
asieMeHTOB /I. U. MeHieneeBa, Tab M1y pacCTBOPUMOCTHU KUCJIOT,
OCHOBAHUH U coJiell B BOJi€e, 3JIEKTPOXMMHUUECKUH psii HaNpshKeHU R
MeTaJlJIOB).

HWcnosp30BaTh Npy BbINOJHEHHWH yUeOHBIX 33ZlaHUH U B IIporiecce

UCCJIeIOBATENbCKOM J1eTeNIbHOCTH HayYHO-TIONYJISPHYIO JIUTEPATYPY
XMUMMYECKOT0 COJIeP’KaHHsl, ClIPaBOYHbIe MaTepuaJbl, pecypcbl UHTepHeTa
1ocJie KOHCYJIbTAlMH C IeJaroroM

O6'bACHATD 0011Me 3AKOHOMEPHOCTH B U3MEHEHUH CBOKCTB 3/1eMeHTOB [VA-
TPYIIIbI U UX COEIMHEHUH C yYETOM CTPOEHHS X aTOMOB.

XapakTepHu3oBaTh pU3HYECKHE U XMMHUYECKHEe CBOHCTBA NPOCTbIX BELECTB
yrJiepoJia U KpeMHHUS U UX COeIMHEHUH (OKCH/I0B yIyiepo/ia, yroJbHOR
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COeJMHEHU

(84)

cBoiicTBa. AAcop6uusa. KpyroBopoT yriepoja B npupo/e.
Oxcuabl yrieposa, ux Gusudeckre U XMMHUYeCKHe CBOHCTBA, UX
JleCTBHE Ha )KMBble OPraHU3MBI, IIOJIyYeHHEe U IPUMEHEHHE.
*JKoJIoru4yecKre Npo6JeMsl, CBI3aHHbIE ¢ OKcHAoM yriaepoga(IV);
rUIoTe3a rJ106aJbHOro NOTeNJIEHHs KJIMMaTa; TapHUKOBBIH
adpdekrt.*

YrospHas KUCI0Ta U €€ coJd, uX pusnyeckre U XUMHUYeCcKue
CBOWCTBA, NOJIy4eHHe U puMeHeHMe. KauecTBeHHas peakius Ha
Kap6oHaT-UOHBL

*[lepBoHaYa/IbHbIE TOHATHUS 06 OPraHUYECKHUX BelllecTBaxX Kak o
CoeIMHEHUSIX YTIepo/ia: 0COGEHHOCTH COCTaBa M CTPOEHUSI.
[ToHATHE 0 6MO/IOrMYEeCKH BaXKHBIX BElleCTBAX: XKUPaAX, beKax,
yrjeBojax. MaTepuasbHOe eJUHCTBO OPraHUYeCKUX U
HeopraHU4ecKUX CoeJUHEHUN.*

*KpeMHuH, ero ¢pusnyeckue U XMMUYeCcKHe CBONCTBA (Ha puMepe
B3aUMO/IeHICTBHUS C META/UIAMU U HEMETAJI/IaMH ), TIoJTy4YeHHe U
MpUMEHEHHUE B 3JIEKTPOHUKeE.*

*CoelMHEHUs KpeMHHUA B Ipupoje. O61ue npescTaBleHUs 00
okcuzie kKpeMHUsi(1V) u kpeMHUeBoM KucioTe. CUIUKATHI, UX
HCI0JIb30BaHUeE B OBITY, MeJULMHE, TPOMBIIIJIEHHOCTH.
BaxkHelLIKe CTPOUTEIbHBIE MaTepHabl: KEPAMHUKa, CTEKJIO,
LIeMEHT, 6eTOH, Kesie300eToH. [Ipo6sieMbl 6€30MacHOTO
HCI0JIb30BAaHUS CTPOUTENbHBIX MAaTepHAJIOB B TOBCEHEBHON
KU3HU.*

JleMoHCTpanuu

Mopenu KpucCTaJIMIECKHX PeLIETOK ajiMa3a, rpaduTa, MOJIEKYJIbl
dysiepena.

Ancopb6uysl pacTBOPEHHBIX BELIECTB aKTUBUPOBAHHBIM YTJIEM.
[IpoTuBoras.

BujeomaTepuabl: CUIMKAaTHasA IPOMBIIIJIEHHOCTb.

Mopenn MosieKy/1 OpraHM4eCcKHUX BelecCTB.

JlaGopaTopHbIe M NpaKTUYeCKHE PaGOThI

JlaGopaTOpHBIH ONBIT:

KayecTBeHHas peak1iysl Ha Kap6OHAT-HOH.

[IpakTHUYyeckue paboThL:

Ne 11. [Tosy4eHHe yTI€KHCIOTO ra3a U U3y4eHue ero CBOMCTB.
KayecTBeHHas peakLiisl HA Kap6OHAT-HOH.

Ne 12. PemeHue akcriepyuMeHTa/IbHBIX 334 110 TeMe «HemeTanibl».

Boruuciienus
110 ypaBHEHUSIM XUMUYECKUX peaKluii, ec/id OJ1H U3 peareHToB
JlaH B BU/ie BOAHOI'0 pacTBOpa C U3BECTHOM MacCOBOM Jj0J1eM.

KHUCJIOTBI, KAp6OHATOB, OKCH/Ia KPEMHUS, KPeMHUEBOH KHCJIOTHI,
CUJIMKATOB), CIOCO6BI UX MTOJIyYeHH ], IPUMEHEHH e U 3HaYeHHe B IPUPoJe
Y ’KU3HU YesIoBeKa.

OnpeaenaTb KapboHAT- U CUJIMKAT-

HOHBI B PacTBOpe.

OO6BACHATD CYL[HOCTh 3KOJIOTHUYECKUX MMPOGJIeM, CBI3aHHBIX C HAX0XK/IeHHEeM
YIJIEKUCJIOTO ra3a B OKpYyXKalllel cpefie.

WnnocTpupoBaTh B3aMMOCBSI3b HEOPTaHUYECKUX COeJUHEHUH yTraepoja U
OpraHUYEeCKHUX BeIleCTB I10J] PyKOBOJCTBOM YUUTEJIS.

[I1aHUPOBATh U OCYIECTBJIATh Ha MPAKTUKE XUMUYECKH e SKCIIEPUMEHTHI,
NPOBOAUTDL HAGIIOAEHUS, [ie1aTh BEIBO/BI [10 pe3y/ibTaTaM 3KCIepUMeEHTA
1oCJIe Ipe/IBapUTENbHON PaboThI.

CrnemoBaTh NpaBUJaM 6e30MacHON paboThl B JIaGOPaTOPHH NPH
HCII0Ib30BAaHU U XUMHUYECKOU MOCyIbl U 060pyA0BaHHUSL.

HWcnosp30BaTh Npy BHINOHEHHUH YYeGHBIX 3aJaHUH TEKCThI yYeOHUKa,
crnipaBo4YHbIe MaTepuasbl ([leproanyeckyto CHCTEMY XUMUYECKUX
asieMeHTOB /I. . MeHieneeBa, Tab M1y paCTBOPUMOCTHU KUCJIOT,
OCHOBaHUH U coJiel B BOJe, 3JIEKTPOXMMHUYECKU U psJ, HanpsHXKeH Ui
MeTaJIJIOB) MOCJ/Ie KOHCYJ/IbTALUU C IearoroMm.

Hcnosb30BaTh MpU BBINIOJIHEHUU YYeGHbBIX 33ZJaHUH U B IpoLecce
Hccae0BaTebCKOM JeATeIbHOCTH HayYHO-NONYJISIPHYIO JINTepaTypy
XUMHYECKOTO COAepKaHUs, CIPAaBOYHbIe MaTepHasbl, pecypcbl UHTepHeTa
nocJie KOHCYJIbTAIUH C 11eJJaroroM.

Pa3gen 3. MeTa/uibl U MX coeguHeHus (20 4)
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Tema 7. O611e cBOMCTBaA
MeTaJ/IOB

(44)

0061ast XapaKTEPUCTUKA XUMUYECKUX 3JIEMEHTOB — METAJIJIOB Ha
OCHOBaHHHU X NMOJIOXKeHUs B [leproiuyecKoi cucTeMe XUMUYECKHUX
anemeHToB /|. . MeHesieeBa u cTpoeHus aToMoB. CTpoeHUe
MeTaJlJIoB. MeTa/linvyecKas CBSI3b U MeTa/lJInuecKasi
KpUCTAJJIMYecKasl peleTKa. JJIeKTPOXUMHUYeCKUH psif
HanpsbKeHUH MeTasnoB. Prusnyeckre U XUMUYECKUe CBOHCTBA
MeTaJlJ10B. *O61Ke CIOCOOKI MOJIyYeHHsI MeTaslIoB. [loHsTHE O
KOpPPO3UU METAJIJIOB U OCHOBHbIE CIIOCOOBI 3aL[UThI OT KOPPO3HUH.
CrnuiaBsl (CTasib, YYTYH, JIOPATIOMUHUH, 6pOH3a), UX TPUMEHEHUE B
OBITY U IPOMBIIIJIEHHOCTH.*

JleMoHCTpanuu

O3HakoMJIeHHE C 06pa3llaMi METAJIJIOB U CIJIaBOB, UX
$u3nUecKUMHU CBOHCTBAMM.

Mopenu KpUCTAINYECKUX PEeLIETOK METAJLIOB.
BuseomaTepurasbl: KOppPO3UsI METAJIOB.

JlaGopaTopHbIe M NPAaKTHYECKHE PAGOThI

JlaGopaTopHbI€ ONbBITHI:

O3HakoMJIeHHe ¢ 06pa3ljaMy CIJIaBOB MeTaJlJIOB.

3aBUCHMOCTb CKOPOCTH PeaKIMy MeTasl1a C KHCI0TON OT IPUPOAEI
MeTa/lla.

BoiuuciieHust
— 110 ypaBHeHI/IHM XUMHUYECKUX peaKuHﬁ, €eCJIM OJUH U3 peaI‘eHTOB
COZIEP>KUT NPUMeECU
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PackpbIBaThb CMBIC/ U3yYaeMbIX MOHATHN U IPUMEHSTh 3TH NOHATHUS NIPU
ONMCAaHUU CBOKCTB BEIECTB U UX MpeBpalleHHH.

O6BSACHATD 061111ie 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3J1eMEHTOB-
MEeTaJIJIOB U UX COEJJUHEHUH C yUETOM CTPOEHUS UX aTOMOB.

XapaKTepHu30BaTh CTPOEHNE METAJIOB, 06111e GU3UYeCKHe U XUMUYECKHe
CBOMCTBA MeTaJLJIOB.

XapaKTepHu30BaTh 06LIMe CIIOCOOBI OJYyYeHHUS] METAJIJIOB MOCE
CTPYKTYpPHUPOBaHUS MaTepHasa.

CrnemoBaTh NpaBUJiaM 6e30MacHOM paboThl B JIaGOPaTOPHU NPH
HCIIOJIb30BAHU U XUMHUYECKOU MOCY/IbI U 060PYA0BaHUS.

[IpoU3BOAUTH BLIYMCIEHUS 10 XUMUYECKUM YPaBHEHHUSIM.

HWcnosp30BaTh Npy BBINOHEHHUH YYeGHBIX 3aJaHUH TEKCThI y4eOHUKa,
crnipaBo4YHbIe MaTepHuasbl ([leproanyecKyto cHCTEMY XUMHUYECKUX
asnieMeHTOB /. . MeH/jesieeBa, Tabinily pacCTBOPUMOCTH KUCJIOT,
OCHOBaHUH U coJiel B BOJe, 3JIEKTPOXUMUYECKU I Pl HANPSDKEHU I
MeTaJlJIOB).

HWcnosib30BaTh NpU BhINOJIHEHUH yUe6HbBIX 3aJJaHUI U B Ipoliecce
HCC/Ie0BATENbCKOH 1esITeIbHOCTH HAyYHO-MIONYJISIPHYIO JINTEPATYPY
XUMHUYECKOTO0 CO/IePIKaHUs, CTIPaBOYHbIE MaTepHUaibl, pecypchl MHTepHeTa
MocJie Mpe/BapUTENbHON KOHCY/IbTAIMHU C I€JaroroM




Tema 8. BaxHeimue
MEeTaJL/Ibl U UX COeJUHEHUA
(16 9)

Tema 9. BemiecTtBa u
MaTepHaJibl B )KM3HU
YeJsIoBeKa

Llenounbie MeTasibl. [losoxkeHue B [leprouyeckoil cucteme
XUMUUYeCKUX 371eMeHTOoB /JI. U. MeH/esieeBa, cTpoeHHE aTOMOB.
HaxoxzeHue B npupoze.

dusuyeckre U XMMUYeCKHe CBOMCTBA (Ha MpUMepe HaTpUs U
Kanus). OKCUAbl ¥ TUJPOKCU/AbI HAaTpUA U Kanusl. [IpuMeHeHue
1[€JIOYHBIX METAJIJIOB U UX COeIUHEHHH.

[[lesioyHO3€eMe/IbHBIE METa/IJIbl MArHUM Y KaJbLiUH, CTPOEHUEe
atoMoB. [losioxkeHue B [leproguyeckoil cucTeMe XUMUYECKUX
asnieMeHTOB /I. U. MeHpieneeBa. HaxoxieHue B mpupo/e.
dusryecKkre U XMMHYEeCKHe CBOMCTBA. BaxkHel e coeiluHeHUs
Kasblus (OKCUA, TUAPOKCUJ, coJin). *JKECTKOCTb BOZbI U CIOCOObI
eé yctpaHeHus.*

Antomunuii. [lonoxenue B [leprognyeckoit cucteMe XUMHUYECKHUX
aneMeHTOB /. U. MeHpenieeBa, cTpoeHre aToMa. HaxoxeHue B
npupo/ie. Pusnyeckre U XUMHYECKHE CBOUCTBA. AMoTepHbIe
CBOMCTBA OKCHJA U TUJPOKCHA.

2Keneso: coctas, cBoiicTBa U nosyyeHue. [losoxxeHue B
[leprofnyeckoil cucTeMe XUMUYECKUX 3JIEMEHTOB

. . MenieneeBa, ctpoeHue aToMa. HaxoxaeHue B npupo/e.
dusndeckre U XUMUYECKHe CBOMCTBA. OKCU/IbI, THAPOKCH/IBI U COJTU
xesesa(Il)

u xxesnesa(lIl).

JleMoHCTpanuu

B3auMogeiicTBUe HaTpuUs C BOJOM.

OkpamuBaHUe MJIaMeHU HOHAMU HaTPUS U KaJlvsl.
OxkpamuBaHye MJIaMeHU HOHAMHU KaJIbI[Hsl.
B3anMo/ieiicTBHEe OKCHU/IA Ka/lbI[HS C BOJOM.
BusieomMmaTepuasibl: TOPEHHE JKeJle3a B KUCJI0PO/ie U XJI0pe.

JlaGopaTopHbIe U IpaKTUYeCcKre paboThbl
Jla6opaTOpHbIE ONBITHI:

O3HakoMJ/IeHHe ¢ 06pa3LaMy aJlOMUHUA U eT0 CIJIaBOB.
AMdoTepHble CBOMCTBA I'M/IPOKCH/IA AJIIOMUHUS.
KayecTBeHHble peaKL[MH Ha MOHBI XKeJle3a.
[IpakTHyeckue paboThI:

Ne 13. Pentenue skcrieprMeHTaJIbHBIX 33/]a4 110 TeMe «MeTaslibl».

BoiuuciieHust
10 ypaBHEHUSM XUMHUYECKUX PeaKIHH.

OO'BACHATDH 001IKE 3aKOHOMEPHOCTH B U3MEHEHU U CBOMCTB 3JIEMEHTOB-
METAJUIOB B IPYNINax U UX COeAMHEHUH C y46TOM CTPOEHHS UX aTOMOB.

XapakTepu3oBaTb GU3NYECKHE U XUMHYECKHe CBOHCTBA MPOCTHIX BELLECTB
MeTaJlJIOB ¥ UX COeJUHEeHUH (OKCUZ0B, THAPOKCHOB, Cojlel) C OIOpoi Ha
CXeMy, CTIOCOObI UX MOJIy4YeHHs], TPUMeHeHHe U 3HaYeH e B IPUPOJIe U XKU3HU
YyesIOBeKa.

Pacno3sHaBaTh C MOMOILbIO0 Ka4eCTBEHHbIX peaKlMi HOHBI METAJIJIOB (MarHus,
KaJIbLIMSl, aJIIOMUHUS, IUHKQ, XKeJie3a (2+), xkese3a (3+), meau (2+) ¢
M CI0JIb30BaHKMEM Tabinnbl "XapaKTepHble peak[Myd Ha KATHOHBI".

[1y1aHUPOBATh U OCYLIECTBJ/IATH HA MPAKTHKE XUMHUYECKH e 3KCIIEPUMEHTHI,
HPOBOJUTD HAaGII0EHU s, 1eJIaThb BIBO/bI 110 pe3y/IbTaTaM 3KCIepUMEHTa.

CnepoBarh NpaBU/IaM 6€30MacHOM paboThI B J1abOpaTOPUU NPU
HCINO/Ib30BAaHUM XUMHYECKOM OCY/bl U 060pYA0BaHUA.

[Ipou3BOAUTDb BBIYUCIEHHUS 10 XHMUYECKUM YPaBHEHUSIM.

BbicTpanBaTh pa3BEépHyTble MMCbMEHHbIE U YCTHbIE OTBETHI C OIIOPOH Ha
MHGOPMaIMIO U3 y4yeOHMKA U CIPABOYHBIX MAaTEpPHUAJIOB, FPAMOTHO
HCIIO/Ib30BaTh U3yUEeHHbIN MOHSITUHHBIN annapaT Kypca XUMHUH.

Hcnosb30BaTh NpH BBINOJIHEHUH Y4e6HBIX 3aJaHUH U B IpoLiecce
HCCJIEI0BATE/bCKOM JI€ATENbHOCTH HAYYHO-TIONYJ/ISPHYIO JIUTEPATYPY
XUMHUYECKOTO0 COJlep>KaHus, CTIPaBOYHbIe MaTepHaJbl, pecypchl MHTepHeTa
HocJie peJiBapUTeSbHOM KOHCYIbTALMH C IIe[aroroM

Pa3gen 4. Xumus u okpy:xamomas cpeaa (3 1)

*HoBble MaTepua/bl U TEXHOJIOTUU. BellecTBa U MaTepuasbl B
MOBCeJHEBHOM KM3HU 4eJsioBeKa. XUMUS U 37,0poBbe. be3onacHoe
HCIIOJIb30BaHM e BeIeCTB U XUMUYECKUX peaKLUi B ObITY.
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XapaKTepHu30BaTh POJib XUMHUU B Pa3JIMYHbIX chepax JesiTeIbHOCTH JI0JeH,
OCHOBHbI€ BellleCTBa U MaTepHasbl, IPUMeHSIEMbIE B }KU3HU COBPEMEHHOTO
YeJsI0OBEKA.




(34) [IpupoiHbIE UCTOYHUKH YTJIEBOAOPOAOB (Yrosib, NPUPOAHBIH ras, OO0'BACHATD yCI0BUsI 6€30IIaCHOTO UCIOJIb30BaHUS BELECTB U XUMUUECKUX

HedTb), IPOAYKTHI UX epepabOTKH, UX POJIb B OBITY U peakuui B ObITY.

IPOMBILIJIEHHOCTH. AHa/M3MpoBaTh U KPUTUUYECKH OLIEHUBATbh MHGOPMAIUIO O BJIUSHUU
OCHOBBI 3K0JIOTHYECKOHM rPaMOTHOCTH. XUMHUYECKOe 3arpsi3HeHre MPOMBILIJIEHHOCTH, CEeJIbCKOT0 X035 CTBa, TPAHCIIOPTA U Jp. HA COCTOsIHUE
OKpYy>Karllel cpebl (NpeAebHO JONyCTUMAas KOHLeHTpaLus OKpY>Kalolllel cpesibl.

BelectB — [1JK). YMeTb oKa3bIBaThb NEPBYIO NOMOILb IPU XUMUYECKHUX 0XKOT'aX U OTPaBJIEHUSX.
PoJib XMMUM B pellleHUH IKOJIOTHYECKHX TPo6eM.* [IppHUMaTh y4acTHe B 06CyK/IeHUH MP06.JIeM XUMHUYEeCKOH U 3KOJIOTHUYECKON

HaINpaBJIEHHOCTH, BbICKa3blBaThb CO6CTBeHHy}O IMO3UI M0 ITO l'lpOGJ'IeMe )41
npeaJjiaraTb BO3MOXXHbI€ ITYTH eé peuieHud c OHOpOﬁ Ha I/IH(I)OpMaLU/IIO u3
y‘-Ie6HI/IKa U CIIpaBO4YHbI€ MAaTEpPHUAJIbI, peCypPChbl I/IHTepHeTa.

[Ipu paspaboTke pabo4yell HMporpamMMbl B TEMaTHYECKOM IJIAHUPOBAHUM [JOJLKHBI OBITh YYTEHbl BO3MOXXHOCTH HCIIOJIb30BAaHHUS 3JIEKTPOHHBIX (LM (pOBbIX)
00pa3oBaTeIbHbIX PECYPCOB, BJASIOUIMXCA yUeOGHO-MeTOIMUeCKUMU MaTepUuaaaMu (MyJIbTUMe/[UIHbIE TPOTPAMMBI, 3JIEKTPOHHbIE YUeOHU KU U 33JJAYHUKH, 3JIEKTPOHHBIE
6M6/IMOTEKH, BUPTYa/bHbIE JITAOOPATOPHUH, UTPOBBIE MTPOrPaMMBbl, KOJIJIEKIIUH UGPOBBIX 06pa30BaTebHbBIX PECYPCOB), HCIOJIb3YEMbIMU [IJIsi 06y4YeHUsI U BOCIUTAHUS
Pas3JIMYHBIX IPYIII M0JIb30BaTENEH, TPEJCTABIEHHBIMHU B 3JIEKTPOHHOM (I[MPPOBOM) BH/IE U peaTU3YIOIUMHU JuiaKTHYeckre Bo3MokHOCTH UKT, co mep:kaHre KOTOpbIX
COOTBETCTBYET 3aKOHO/IaTEIbCTBY 06 06pa30BaHUM.

2-il BApHAHT
TEMATHUYECKOE IIJNTAHUPOBAHUE

Bropoii BapuaHT NpUMEPHOrO0 TEMATHYECKOro IJIAHMPOBAHUS HCIMONb3yercs, ecnu oOydarommecs ¢ 3[IP momyuaror
o0Opa3oBaHue B OTJIETLHOM Kjlacce. B JaHHOM BapuaHTe mpeasiaraeTcs:

- U3y4YeHHUe MaTeprasia KpymHbIMH OJIOKaMU;

- onepexaroiiee o0y4eHue;

- BOBMOXHOCTh MTPUMEHEHUS 3HAHUW B PA3IMYHBIX YCIOBUAX (IEPSHOC 3HAHMI 110 aHAJIOTUU OT OOIINX CBOMCTB Pa3TUIHBIX
KJIACCOB BEMIECTB K OOIIUM U CHEIU(UISCCKAM CBONCTBAM KOHKPETHBIX BEIIECTB), UTO YBEIUYUBACT JOIIO CAMOCTOSATEIHLHOCTH
OO y4arOIIMXCS MTPU U3YYEHUH HOBBIX TEM.

CoOmiogaeTcss  JIOTMKAa  WM3Y4YeHHMs]  BEIIECTB —  CBOMCTBA  BEIIECTB  ONPEICISIOTCS ~ CTPOCHHEM  aTOMOB,
AIEKTPOOTPULIATETLHOCTHIO, XUMUYECKON CBSI3bI0 M CTPYKTYpPOH BEIIECTBA, B YACTHOCTH, THIIOM KPUCTAUIMYECKUX PEIIETOK.
(Temsbl: cTpoeHHEe aToOMa, CTPOCHHE BEIIECTBA, BAXKHEHUIIINE MPEACTABUTENN MTPOCTHIX U CIOKHBIX BEIECTB, XUMUUECKUE PEAKIIUHN).

M3MeHeHne MIaHupOBaHus 10 pa3iejaM U TEMaM COCTOUT B CIIEAYIOIIEM:

- U3y4EHUE OCHOBHBIX BOIPOCOB HEOPTaHMUECKOW XMMUHU OCYIIECTBIISICTCS B 8 Kilacce, OOJbIIE BPEMEHH BBIJEISIETCS Ha
npuMeHeHue 3HaHui B 9 knacce. 13 9 knacca B 8-i nmepeHocsTca Tembl: "OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHX peakiui'’,

"DIJIEKTpOIMTHYECKAs TUCCOLMALINS. XUMUYECKAE PEAKIIUU B pacTBOpax';
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- TepecTaHoBKa TeM, 9 knacc: TeMa «Meramiby nepen «Hemeramnammu», T.K. oOyuatomuecs ¢ 3[1P Gomblie 3HaKOMBI €
MeTalIaMU U JIErye XapakTepU3yIOT X MO CBOMCTBAM U IPUMEHEHUIO;

- TepepacrpesiesieHe CoAepKaHusl OJHUX TeM B Jpyrue (pacKpbIBAaeTCsl Ha KOHKPETHBIX MpHUMepax Apyrux Tem). Tema
"XuMus U OKpyXkKarolas cpeqa’ pacKpbIBa€TCsS HaA KOHKPETHBIX TpUMepax B pazzaenax "Metamibl U ux coequuenus', "HeMeransl
IV-VII rpynn u ux coenunenus";

- 00beIuHEHHE TeM (J1aeT 00JIbIIe BOZMOXKHOCTEH JIJIS1 KCIIOJIb30BaHMsI CPAaBHEHUS — CXO/ICTBA M OTINUMiA; Tema «Kucmopom»
u TeMa «Bomopoa»);

- BeIJIeJIeHHE OTAeNbHbIX TeM (Tema «IlepBoHavaibHbIe MOHATHS 00 OPraHNYECKUX BEIIECTBAX»). BriaeneHue B OTAEIbHYIO
TeMy, B KauecTBe "OyKBaps MO OpraHMYecKOil XUMUU'", 1aeT BO3MOXHOCTh YIIyOJSTh MOHSATHUS: ONpeaeieHus, Kiaccudukarus,
OCHOBaHMs JJIs KJacCU(UKallMM, HOMEHKJIATypa, OOlue CBOMCTBA BEIIECTB, CTPYKTypa BELIECTBA, COCTaBIE€HUE (HOPMYJI IO
ob1eli popmyJie ¥ IO HA3BaHUIO, Ha3bIBAHUE BEILIECTBA 110 (popmyrie. B 3ToM ciiydae mporpaMMHBINA MaTepua U3 XapaKTepUCTUKU
IVA moarpymnmbsl MOXHO JTIOHECTH HE (PparMEHTOM KapTUHBI «OPraHUYECKHE BEIIECTBa», a KaK 4acTh LENOro. MoXeT ObITh
Bbl/ieeHa TeMa «[IpakTukym» B KOHIIE IEPBOI'O U BTOPOr'O r0JI0B 00yUYEHUSI.

TemaTu4eckoe IIAHUPOBAHUE

8 KJIACC Bcero: 136 yac (2 u/Hen, 2 roga o0y4eHus)

Tembl KonuuecTtBo yacos B ToMm uncne Ha3zBanus pabot

Ha KOHTPOJIbHBIE Ha MPAKTHYECKHE
paboThI paboThl

Paznen «[lepBoHayanbpHbIe XUMHYECKHE TOHATUSY, 144

1. Xwumnus — BaxkHast 007aCTh 4 1 2 IpakTraeckas padora Nel « JIabopaTopHOEe 060pyJOBaHHE U IPUEMBI
€CTECTBO3HAHMS U IIPAKTHIECKON 00pareHust ¢ HUM»
NIeSITETbHOCTH YeI0BeKa. [Ipaktuueckas pabora Ne2 «Ouucrtka 3arpsa3HEHHOHM OBapeHHOH conn”

2. BemecTBa 1 XUMHYECKHE PEAKIHH. 7 - 1 IMpakTraeckas padora Ne3 «IIpu3HaKH MPOTEKAHUS XUMHIECKUX PEAKIHID)

3. KonmuecTBeHHBIC OTHOIICHUS B 3 1 - KontponpHas padora Nel «IlepBoHayaibHbIe XUMHYECKHUE TIOHATHS, XUIMUYECKHE
XUMUA (hopMyIIBI M ypaBHEHHS» 3arpsi3HEHHOW MOBapEHHON COJIN

Paznen «[leproandeckuii 3aK0H U IEPUOTMUECKast cUcTeMa XuMIdeckux anemeHToB JI.M. MenneneeBa. Ctpoenne aroma. Xumuaeckasi cBsi3b. O KHCIMTEIHHO-BOCCTAHOBHUTENBHBIE PEaKIUNy, 151

4.  CtpoeHue aToma 7 1 - KontponpHas padora Ne2 «[lepronudeckasi cucTeMa XUMIHYECKHX SIIEMEHTOB
JI.11. MenneneeBa. CTpoeHHe aToMa»

43



Ilepuoguueckuit 3akoH u
MEPUOANYECKAS CUCTEMA XUMUYECKUX
snemenToB J[.U. MenaeneeBa

5.Ctpoenue BemecTB. X MUYECKast
CBS3b.
OKHCITUTEIFHO-BOCCTAHOBUTEIIBHBIE
peaxuuu

KontponpHas padora Ne3 «Xumudeckasi CBSI3b»

Paznen « BakHeie npeicTaBuTeNId HEOPraHMYeCKUX BELIECTBY, 354

6. Kucnopon. Bogopon. 14 2 [Npaktnueckas pabora Ned «IlomydeHne KuciIopoa U U3yUEHHE ero CBOMCTB»
IpakTraeckas padora Ne5 «Ilosryduenue Bogopoaa 1 H3y4eHNE eT0 CBOWCTBY
Konrponsnas pabora Ned «Kucnopoxn. Bomopom»

7. Bona. PactBopsI. 5 1 [Ipaktuueckas pabora Ne6 «IIpuroroBieHue pacTBOpOB € ONPEAEICHHON
MacCOBOM 10JI€i paCTBOPEHHOT'O BEIIECTBA»

8. Teopust 3IEKTPOIUTHIECKOM 5 -

JUCCOLUALIHI

9. Baxneiimue Kiaccsl 11 1 KonrpomsHas pabora Ne5 «OcHOBHBIE KJIacCHl HEOPTaHHIECKIX COEANHEHHID

HEOPraHU4eCKUX COCIUHEHUM IMpakTraeckas padora Ne7 «PenreHne sckcreprIMEeHTAIBHBIX 3aad 110 TEMe
«OCHOBHBIE KJIaCChl HEOPTAaHUUECKHUX COSTUHEHUID)

Paznen «BemecTBO U XMMUYECKHE peakLumy», 44

10. OcHOBHBIE 3aKOHOMEPHOCTH 4 -

XUMHUYCCKHUX peaKum‘»’l

9 KUIACC

Temsr

KommaecTBo yacoB

B Tom uncie

Ha KOHTPOJIbHBIC

paboTsl

Ha NPaKTUYCCKUC

paboTsl

HazBanus pa6ot

Paznen «IloBTopenue u yriryOneHne 3HaHUH OCHOBHBIX Pa3lesioB Kypca 8 kiiacca «BemecTBo 1 XuMu4eckue peakimmy, 104

IToBTOpenue u yrimybaeHue 3HaHHH 10 1 2 IIpaxtuueckas padota Ne 8 «Peakiun HOHHOTO 0OOMEHaY

OCHOBHBIX pa3/ieNioB Kypca 8 kiacca Ipaktudeckas pabota Ne9 «KadecTBeHHBIE PEaKIHX B PACTBOPE»
KonTpospHas pabora Ne 6 «QNEKTpOIUTHYECKAS TUCCOITUALIHSY

Paznen «Mertaipl u ux coequHeHUsNY, 209

1. O01mMe cBOMCTBA METAJJIOB 4 - -

2.Mertajibl ¥ UX COCIUHEHUS 16 1 1 IIpaxtudeckas padota Nel3 «Pemenne skcepuMEHTaIbHBIX 33124 [0 TEMe

«MeTaibl ¥ UX COCTUHECHUSIN
KonTpospHas pabota Ne8 «MeTauibny

Pasnen «Hemeramnst IV-VII rpynmn u ux coenunenus», 244
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3.00mas XxapaKTepuCTUKa
XUMHYECKHX 3yteMenToB Vlla
rpynnsl. ['amoreHsl.

4.00masa xapakTepucTHKa
XUMHYECKUX 3JieMeHTOB Vla
rpynmsl. Cepa U ee COeTUHEHHS.

5.001mmas XxapakTepHCTHKa
XUMHYECKUX DJIEMEHTOB Va
rpymmsl. A30T, pocdop u nx
COE/INHEHMUSI.

IIpaxtudeckas padora Nel0 «[lomydeHne aMMuaka v H3y4eHHE €ro CBOWCTBY

6.00m1ast XxapaKTepuCTHKa
XUMHYECKHX 35eMeHToB |Va
rpyminsl. YIiaepo, KpeMHUM U UX
COE/IMHEHUs].

IpakTraeckas padota Nell «IlomydeHue yrieKucIoro ra3a u H3ydeHHe ero CBOMCTBY
IIpaxtuueckas padota Nel2 «Pemenne skcepuMeHTaIbHbIX 3a/1a4 [0 TeMe
«Hemetaner IV-VII rpynm n ux coequHeHUID

KonTtposphas padora Ne7 «Hemeranisy»

Paznen «[lepBoHayanbpHBIC XUMHYECKHE IOHATHS 00 OpraHMYEecKUX BelecTBax», 10u

7. IlepBoHauanbHble XMMHUUECKUE
HOHATHUS 00 OPTaHUYECKUX
BEILIECTBAX

10

Paznen «O6006menne MmaTepraia no Kkypey «Heopranuueckas XuMusi», 44

13. Xumust 1 okpyKaromias cpeaa.

14. O6001IeHE MaTepHraa 1o
Kypcy «Heopranudeckast XUMUs

KonrponpHas pabota Ne9 «torosast pabota 3a Kypc HEOPraHUYECKOH X IMHUM

Bcero 136 u
8 KJIACC

(2 4 B HENEMIO, BCEro 68 U)

MpumepHble Tembl,
pacKpbiBalowne faHHbIi pasgen
nporpammbl,

W KOIMYEeCTBO 4acos,
OTBOAMMOE Ha UX U3y4YeHUne

OCHOBHOE cogepKaHue

OcCHOBHbIE BUAbI AEeATeNbHOCTU
obyuarowmnxca

Pasnen 1.Ilepponadanbubie XuMudeckue nonsTus (14 1)

45




Tema 1. XuMHs1 — BaxKHasi
06J1aCTh €CTECTBO3HAHUSA U
NPaKTU4YeCKOH AesTeTbHOCTH
qejioBeKa

(44)

*XuMuss B cuUCTeMe HayK. PoJb XUMUM B JKHU3HU
yesoBeka.* Tesma u BemecrBa. Pusuyeckue CBOHCTBA
[IlpaBusa  Ge3somacHoro  obpauieHUss C
BellleCTBAMH M J1abopaTOPHBIM 06GopyAoBaHHeM. YHCTbIe
BelllecTBa | Cnocob6bl  pasfiesieHus1 CcMeceil.
*[loHsAITHE 0 MeTOo/ax MO3HaHUS B XUMUH.*
JleMOHCTpaLu
1. JlabopaTopHOe 060pyZ0BaHUE.

2. PazsimyHble BUJBI XUMUYECKOU mocybl. 3. 06pasiibl
BelEeCTB.

4. Cnoco6bI pasjesieHus cMecelt (GuabTpoBaHUe,
BblIIapMBaHUe, JUCTULIALMA, XpoMaTorpadus).
JlabopaTopHbIe M IpaKTH4YeCKue PaGoThbl
JlabopaTopHble ONbITHI:

Onucanve GU3HNYECKUX CBOHCTB BEILECTB.

PaszesieHne cMecH c TOMOLbI0 MarHUTA.
[IpakTHYyecKkue paboThl:

Ne 1. JlabopaTopHOe 060pyAOBaHHE U IPUEMBI 06 palleHUs
C HUM

Ne 2. OuncTKa 3arpsi3HeHHOM OBapeHHOH COTH

BEIECTB.

CMecCH.

PackpbIBaTh CMBIC/ H3y4YaeMbIX OHSATHUH C TOMOIIbIO NTeJjarora.

PackpbIBaThb poJib XMMUH B IPUPOJiE U XKU3HU YeJI0BEKA, eé CBA3Db C APYTHMH HAyKaMHU.

PassinyaTh YMCThIE BelllecTBa U CMECH; OJJHOPOJHbIE U HEOJHOPO/JHbIe CMECH;

PazsinyaTh Ppusnyeckre U XUMHUYECKHe SIBJIEHHUs C OTIOPOM Ha ONpesiesIeHUsl.

OnpezensaTh NPU3HAKU XMMHYECKHUX PEAKLUH U YCJIOBUS UX IPOTEKAHUS.

Cne0BaTh NpaBUJIaM M0J1b30BaHUSA XUMUYECKOH Mocy o U JJTabopaTOPHBIM 060pyj0BaHUEM, A
TaK»e NpaBUJaM 06pallleHHs C XMMUYECKHMHU Bellle-CTBAMHU B COOTBETCTBUU C
WHCTPYKLHSAMM I10 BbINOJHEHUIO TPAKTHUYECKUX PAbOT MO/ KOHTPOJIEM TeJjarora.

[I1aHMpoOBaTh ¥ NPOBOAUTE XMMHUUYECKUH 3KCIIEPUMEHT 110 U3YYEHHIO U OITHUCAaHUI0 GU3HYECKHX
CBOWCTB BELIECTB, CIOCOGOB pas/ie/IeH!s1 CMecel BeleCTB 10/ PyKOBO/JCTBOM IleJjarora c
06CyKIeHHEeM IIJIaHa paboThl.

Hcnonb30BaTh NpH BLINOJHEHUH Y4e6-HbIX 33ZlaHUH U B IPOLiecce UCC/Ie0BaTeIbCKOH
JleITeIbHOCTH HAyYHO-MONYJIIPHYO0 JIMTEPATYPy XUMHUYECKOI0 COAepXKaHusl, CIpaBOYHbIe
MaTepuaJbl, pecypcbl UHTepHeTa 0/ pyKOBOJCTBOM IeJjarora.

BeicTpanBaTh pa3BépHyTble NUCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOH Ha HHPOPMALIMIO U3
y4eOHHKA U CIPABOYHBIX MaTepUasIOB, TPAaMOTHO UCI0JIb30BaTh U3y4YeHHbI MOHSITUM HbII
anmnapar Kypca XUMUH

Tema 2. BemecTBa
U XUMHYeCKHe peaKuu

(74)

ATOMBI U MoOJIeKyJibl. XUMUYECKHE 3JIeMeHThbl. 3HAKHU
(cuMBoOJIBI) XMMH4YECKUX 3j1eMeHTOB. OTHOCHTeJsbHast
aToMHas Macca. [IpocTele U cil0Hble BellecTBa. ATOMHO-
MOJIEKY/IIPHOE YYeHHUe.

XuMuueckas dopmya.
XUMHUYECKUX 3JIEMEHTOB. *3aKOH MOCTOSIHCTBA COCTaBa

BanenTHOCTB aTOMOB

BemecTB.*  OTHOCHUTeJbHAasE  MOJIEKyJiApHas  Macca.
MaccoBasi j0/11 XMUMHYECKOTO 3JIeMEHTA B COeIUHEHUH.

dusnyeckre U XUMHYECKHE sIBJeHHUs. XHMHYecKas
peakLus ¥ e€ NpU3HaKU. YpaBHEHUSI XUMUYECKUX PeaKIUH.
3aKOH COXpaHeHHsl Macchl BellleCTB THIbl XMMHUYECKUX
peakuui (coeAuHEHME, pa3I0XKEHUE, 3aMellleHe, 0OMEH).
*M. B. JIoMOHOCOB — y4EHBIA-3HIIUKIONEAUCT.*

AemoHcTpauuu

dusnyeckue ABJIeHUA (pacTUpaHUe caxapa B CTYIKE,
KUIeHHe U KOHJIeHCalisl BOJbI U T. [.).

XuMuyeckue siBjeHus (ropeHue CBe4H, pasJioKeHHe
caxapa, B3aUMO/leliCTBHe CEPHOM KUCJIOTHI C XJIOPUZIOM
6apus,

passioxkeHue ruapokcuaa meau(Il), B3auMopeiicreue

[IpuMeHATb ecTeCTBEHHO-HAy4YHble METO/bl TO3HAHHUA (B TOM YK CJ/Ie HAGJII0leHHE,
MO/IeJIUPOBAaHUE, IKCIEPUMEHT) U OCHOBHBIE ONepalliy MbICJIUTENbHOH 1esITeIbHOCTH
(cpaBHeHUE, kaaccuUKAIKSA) /IS U3YYEHUS BEIIECTB U XMMUYECKHUX PEAKIUH C OOpoH Ha
aJITOPUTM UJIH CXEMBI.

PacKpbIBaTb CMbIC/I U3yYaeMbIX OHSATHH U 3aKOHOB U IPUMEHSITh 3TH MOHSITHS MPU ONUCAaHUU
CBOVCTB BelleCTB U UX IpeBpallleH!H C ONOPOH Ha MJIaH U KJII0YeBbIe CJIOBa.

PazsninyaTh Ppusnyeckue U XUMUYECKHE IBIEHHS, 06'bSICHATD UX CYLIHOCTb C TOYKH 3pEHUS
aTOMHO-MOJIEKYJIIPHOT0 YYEHHSI C OTIOPOM Ha OMpe/ieJIEHHUsI U CXEMBI.

OnpesiesATh MPU3HAKU XUMHUYECKUX PeaKLUH, YCI0BUS UX IPOTEKaHHU .

OGBSICHATD CYIIHOCTb GU3NIECKUX U XUMUYECKUX SIBJIEHUH C TOYKU 3peHHs aTOMHO-
MOJIEKYJIIPHOTO YYEHHUS C UCIOJIb30BAHUEM BU3YaJbHOU OMOPHI.

KnaccuduuypoBats XuMUYecKHe peakLUH (10 YUCJIY U COCTABY pearupynouyx u
06pa3yoLIXcs BelleCTB) C ONOPOi Ha CXeMBI.

CocTaB/siTh GOpPMYJibl GUHAPHBIX BELECTB M0 BAJIEHTHOCTHU U ONPe/esATh BaJIEHTHOCTh 10
¢dopMyJiaM BellecTB C ONOPOU Ha AITOPUTM yueOHBIX el CTBUH.

PaccTaBisiTh K03$PULMEHTHI B ypaBHEHUSAX XUMUYECKUX PeaKLUi ¢ OOpod Ha alrTOPUTM
y4eOHBIX AeHCTBUM.

CJienoBaTh MpaBUIaM M0JIb30BaHUS XUMUYECKOH MOCY/J0U U J1ab0paTOPHBIM 060py10BaHUEM, a
TaKXKe IpaBUJIaM 00palleH s C BellleCTBaMU B COOTBETCTBUU C UHCTPYKIUSAMHU 110 BbITNOJTHEHUIO
J1abopaTOPHBIX XUMUYECKHUX OIBITOB I10/] KOHTPOJIEM TleJjarora.

Hcnonb30BaTh NpHU BbIMOJHEHWHU YUeGHBIX 33ZJlaHUH U B IPOLLECCE KCCIe0BaTebCKON
JlesITeJIbHOCTH Hay4HO-IOMYJISIPHY 10 INTePaTypPy XMMHUYECKOT0 COJlep)KaHH s, CIpa-BoY-Hble
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KeJle3a ¢ cepoH, B3aUMOZeHCTBHUE XKeJle3a C pacCTBOPOM
cosu meau(10)).
OmnbIT, HUTIOCTPUPYIOLIMH 3aKOH COXPaHEHUS MacChl.

JNlabopaTopHble 1 NpakTMyeckue paboTbl

JlaGopaTopHbIe ONbITHI:

[IpuMepbl pr3nUYECKUX sIBJIEHUH (TIJIaBJIeHHE BOCKa,
TasiHUe JIbJA).

[IpuMepbl XUMUYECKHUX SIBJIEHUH (ITPOKa/IMBaHHE MeTHOU
MPOBOJIOKH, B3aUMO/IeCTBUE MeJia C KUCOTOM).
Mogenu aTOMOB U MOJIEKYIL.

[Ipaktuueckas pabora Ne3. [IpusHaku npoTexkaHus
XUMHYECKHX PEaKIUi.

Boruucienus

— OTHOCHTEJIbHON MOJIEKYJ/IIPHON MaccChl BellleCTB;

— MaccOBOH JI0JIM XUMUYECKOT0 3JIeMeHTa 1o dopmyJie
coeJMHEeHUS

MaTepuaibl, pecypcbl UHTep-HeTa 10/ pyKOBOACTBOM IeJarora.

BricTpauBaTh pa3BépHyThIe NMCbMEHHbIE U YCTHBIE OTBETHI C ONOPOU Ha HHOPMALUIO U3
y4eOHHKA U CIPABOYHBIX MaTEPHUAJIOB, TPAaMOTHO MCI0J1b30BaTh U3Y4YE€HHbIH OHATHUHHbBINA
anmnapar Kypca XUMAHU

Tema 3. KosiuuecTBeHHbBIE
OTHOLIEHHsI B XuMuH (34)

KosindecrBo BemjectBa. Mosib. MosisipHast Macca. 3akoH
ABorazipo. MosisipHbIii 06'b€M ra3oB. PacyeTsbl 0 XUMUYECKOH
dopmyie. PacyeTbl MacCoBOM 101 XUMHUYECKOT'0 3/IEMEHTA B
COeJIJMHEHNH, KOJIMYEeCTBa BelleCTBa, MOJISIPHOHM MacChl.
PacuyéThl 10 XUMUYECKHUM YPaBHEHUSIM.

JleMoHCTpayus:

- 00pa3siibl BELeCTB KOJIMYECTBOM OJJUH MOJIb

Beruucnenust:

-pacuet 1o ¢popmyJie U 10 XUMUYECKOMY YPaBHEHHIO

PackpbIBaTb CMbIC/I U3y4aeMbIX HOHATHHI U IPUMEHSATDb 3T NOHATHUS, @ TaKXKe U3yYeHHbIe
3aKOHbI ¥ TEOPUH JJI PellleHUs pacyéTHBIX 33/ja4 C IIOMOILbIO T1eJjarora.

BbIuMCIATE MOJIIPHYI0 Maccy BellleCTB; KOJIMYeCTBO BellecTBa, 00'bEM rasa, Maccy BellecTBa C
onopoi Ha o6pasel, Ha GopMy.JIbl;

[IpoBOAUTH PAacyEThI N0 ypaBHEHUSIM XUMHUYECKUX PeaKIMi ¢ 0opoi Ha o6pasel, aJIrOpUTM
y4e6HBIX JeHCTBHUH: KOJIMYeCTBa, 06'bEMa, MacChl BellleCTBa 10 U3BECTHOMY KOJIMYECTBY,
06'bEMy, Macce peareHTOB MJIM IPOJYKTOB PeaKL1H.

BbicTpanBaTh pa3BEépHYThIE TMCbMEHHbBIE U YCTHbIE OTBETHI C ONOPOH Ha HHPOPMAIIUIO U3
y4eOHHKa U CIPAaBOYHBIX MaTePHasIOB, IPaMOTHO HCII0/Ib30BaTh U3yYeHHbIN MOHATHUHHBIN
anmnapar Kypca XMMHH € IIOMOILbIO0 [IeJjarora.

Pasaen 3. [lepuoaudeckuii 3akoH u [lepuognyeckas cucTeMa XuMU4YecKHX 3jieMeHTOB /. . MeHaeieeBa.
CtpoeHue aTOMOB. XMMUYecKas CBA3b. OKUC/IUTETbHO-BOCCTAHOBUTE/IbHBbIE peakuyu (15 )

Tema 4. CtpoeHue aToma.
Mepuoanuyecknii 3aKoH 1
MNepunopgunueckas cucrema
XMMMUYECKUX INeMEHTOB

A. U. MeHpeneesa. (7 4)

[lepBble MONBITKH  KJIAcCUGUKALMK  XUMHYECKHX
3/ieMeHTOB. [IOHATHe O TIpynmnax CXOAHBbIX 3JIEMEHTOB
(es104HBIE U 1LIEJIOYHO3eMeJIbHble MeTaslJbl, FaJOreHsbl,
HHepTHble Ta3bl). *JJIeMeHTbl, KOTOpble 06pa3yloT

aMmoTepHbIe OKCU/IbI U THAPOKCUABL.*

[lepuoandeckuit 3akoH. [lepuoanyeckass cucTeMa
XUMUYECKUX 3JIEMEHTOB J. U. MeHeneeBa.
KopoTkonepuosHas u  *piauHHOmepuogHas™  ¢GopMbl

PackpbIBaThk CMbIC/ NEPHUOJUYECKOr0 3aKOHA MO/, PyKOBOZCTBOM IeJarora.

[ToHMMaTh cylecTBOBaHHE NEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XUMHYECKHUX 3JIEMEHTOB
(M3MeHeHUE PaiUYCOB aTOMOB U 3JIEKTPOOTPULATETBHOCTH) U UX COEJUHEHUH OT
M10JIOXKEHUS B [IEPUOJAMYECKOH CUCTEMe U CTPOEHMS aTOMa C UCI0JIb30BaHUEM CXeM U TabJIMLL.

YcTaHaB/IMBaTh CBA3b MEX/Y M0JI0XKEHHWEM 3JIeMeHTa B IepHOJUYeCKOl CUCTeMe U CTPOeHHEeM
ero atoMa (cocTaB U 3apsj AApa, ob61iee YHC/I0 3JJeKTPOHOB U pacnpejiesieHue UX Mo
3JIEKTPOHHBIM CJIOSIM) 110 06pasLy.

[IporHo3npoBaTh XapaKkTep U3MeHeHHs1 CBOMCTB 3JIeMEHTOB U UX COeJUHEHUH 110 rpynnam 1
nepuogam [lepuoauyeckoi cucTeMbl € MOMOILbIO NTe/larora.
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[leppoanyeckol cuUCTeMbl XUMHYECKUX 3JieMeHTOB /[l
W. Menpeneesa. Ileprogpl u rpynnsl. PU3nYecKU CMBICT
NOPAJKOBOIO HOMeEpa, HOMEpOB Iepuofa U TpyIlibl
3JIeMeHTa.

CtpoeHue aTtomMoB. CocTaB aTOMHBIX szep. *U3oTonbl.*
JnexkTpoHbl. CTpoeHHEe 3JIEKTPOHHBIX 060JI0Y€K aTOMOB
nepBeix 20 XUMHYeCKUX 3JeMeHTOB [lepuojguueckoit
AW MeHpesieeBa. XapakTepucTuKa
XUMHAYECKOTO  3JIeMeHTa [0 €ero IOJIOXKEeHHUI B
[epuopuyeckoit cucreme /Jl. . MeHpeneena.

*3aKOHOMEpPHOCTH paguyca
XMUMHYeCKUX MeTa/VINYeCKUX U

CHUCTEMbI

U3MeHeHUs aToMOB
3JIEMEHTOB,
HeMeTa/UIMYeCKUX CBOMCTB 1O rpynmaM M HepuojaM.
3HaueHue [lepuoandeckoro 3akoHa U [lepuojguyueckoi
CUCTEMBl XUMHUYECKHUX 3J1eMeHTOB /Il Pa3BUTHA HAyKH U
npakTuku. [l. U. MeHaeneeB — y4€HbIN U rpaXKJaHuH.*
AemoHcTpauumn
KopoTkomnepuoaHas u AlrHHONEepHoAHas GOPMEI
[leproanyeckol cUCTEMBl XMMHUYECKHX 3J1EMEHTOB
. 1. MeHneneeBa.
O3HakoMJIeHHe ¢ 06pa3liaMy MeTaIJIOB U HEMeTaJlJIOB.
NabopaTopHble U NpakTUYEcKue paboTbl
JlaGopaTOpHBIN OMBIT:

B3auMogeilicTBUe THAPOKCHJAA LHMHKA C pPacTBOpaMHU
KHCJIOT U Iesioyei

XapakTepu30BaTb XMMHUUYECKHE 3/IeMEeHThI IEPBLIX TPEX IEPUO/I0B, KalUs, KaJbLUA M0 UX
nosioxkeHuto B [lepuoguueckoii cucteme /. U. MeHpeneeBa.

CienoBaTh NpaBUJaM 6e30MacHOM PaboThl B 1IaG0OPaTOPHU NPU UCTOIb30BaHUH XHMUYECKOH
Mocy /bl U 060pyZ0BaHUsI 110/, KOHTPOJIEM leJiarora.

BbicTpauBaTh pa3BépHyThle MMCbMEHHbIE U YCTHBIE OTBETHI C OOPOU Ha HHQOPMaLUIo U3
y4eOHHKA U CIIPABOYHBIX MaTepPUAJIOB, TPAMOTHO UCI0JIb30BaTh U3yYEHHbBIN MOHSATHHHBINA
anmnapart Kypca XMMHUHU [0CJIe CTPYKTYPUPOBaHUs MaTeprasa C UCN0Jb30BaHUEM KJIUILE.

Hcnosib3oBaTh IPpX BbINIOJIHEHUH y‘{e6HbIX BaﬂaHI/Iﬁ TEKCThbI y‘{e6HI/IKa IocJjie
CTPYKTYPHUPOBaHUs MaTepHasa, ClipaBoYHble MaTepuaJbl ([leproandeckyto cucreMy
XUMUUYeCKUX 31eMeHTOB /[l. U. MeH/enieeBa, TabIUIy paCTBOPUMOCTH KUCJIOT, OCHOBAaHUH U
coJied B BOJie, 3JIEKTPOXUMHUYECKUH psfl HAaIPsHKEeHUH MeTaslIoB).

Hcnonp30BaTh NpH BHINTOJIHEHUH YUeOHBIX 33JlaHUH U B ITPOLiecCe HCCIel0BaTeTbCKON
JlesITEeJIbHOCTH Hay4YHO-MOMYJISIPHYIO JIMTEPATYPY XUMUUECKOT0 COAepKaHUs, CIPAaBOYHbIEe
MaTepHuaJbl, pecypcbl UHTepHeTa moj pyKOBOJACTBOM Iefarora

Tema 5. CTpoeHuUe BelecTB.
XuMHu4yecKas CBA3b.
OKHCJIUTETbHO-
BOCCTAHOBMTeJ/IbHbIE PeaKIMU
(89)

Xumnueckas cBs13b. KoBasieHTHas (TOJIsIpHAs M HETIOJISIpHAsT )

CBSI3b.  *DIEKTPOOTPULATEIILHOCTh aTOMOB  XHMHYECKUX
aneMeHTOB.* MoHHasg cBs3b. *Tumbl  KpUCTAIIMYECKHUX
peueTok.*

CreneHb OKHUCJIEHHS. OKHCAUTENBHO-

BOCCTAaHOBHUTEJIbHbIE peaKIUU. l'[poueccm OKHCJ/IEHHUA H
BocCTaHOBJIeHUSA. OKHUCIUTENU U BOCCTAHOBUTEJIU.

JlemoHcTpanuu
OKHCITUTENEHO-BOCCTAHOBUTEIIBHBIE PEAKIMN: TOPEHHE,
PEaKI Pa3JI0KEeHHUs, COSTUHEHUS

PackpbIBaTh CMBICH H3y4aeMBbIX IMOHSATHIA IO PYKOBOJCTBOM T€Jarora.

Omnpenensith B XUMHYECKOW CBSI3U B COSTUHEHUH C UCIIOIb30BAHHEM CXEM.

OnpenensiTs CTeNeHb OKUCICHHS XHMUYECKOTO 3JIEMEHTA IO JOPMYJIC €r0 COSITUHCHHS C
HCIIOJIF30BaHUEM aJITOPUTMA.

OmnpenensiTs 2IEeMEHT (BEIECTBO) — OKUCIHUTENb U AJIEMEHT (BEIIECTBO) — BOCCTAaHOBUTEb.

OOBSACHATH CYITHOCT MPOLIECCOB OKUCIICHHS U BOCCTAHOBIICHHS.

CocTaBisTh NIEKTPOHHBII OaNaHC ¢ y4ETOM YHCIIa OTAAHHBIX U IPHHSTHIX AIEKTPOHOB.

CocTaBnsiTh ypaBHEHHE OKUCIUTEILHO-BOCCTAHOBUTEIIFHOM PEakIuy TI0 alropuTMy pasdopa
OKHCITUTEIHHO-BOCCTAHOBUTEIBHON PEAKIIHH.

Hcnonk30Bath MpH BHIOTHEHUH YUEOHBIX 33JaHUI TEKCTHI YUCOHHUKA TOCIIE CTPYKTYPHUPOBAHUS

MaTrepuaa, ClipaBOYHbIE MaTepHabl (IEPHOJUIECKYI0 CUCTEMY XUMHIECKHX dyeMeHToB J1. M.
Menzeneesa, TabIHILy pacTBOPUMOCTH KHUCIIOT, OCHOBAHUH U COJIEH B BOJIE, DIEKTPOXUMHYECKUH PsIJI
HaIpsDKCHUH MeTaJIoB)
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Pa3zen 2. BaxkHeiilne npeACcTaBUTEIM HEOPraHUYeCKHX BelecTs (35 )

Tema 6. Kucnopop,. Bogopoga,.
(144)

Bosayx — cMmech rasos. CoctaB Bo3ayxa. Kuciopon —
3JIEMEHT M IIPOCTOE O30H. HaxoxzeHue
KHCJOpOJa B NpuUpofe, ¢HU3NYeCKHe M XUMHYECKHe
cBOMCTBA. Peak[y ropeHust MPOCTHIX U CJIOMKHBIX BEIECTB.
*TenyioBo 3¢deKT XUMUYECKOH peakUuu.* IJK30- U

BelecCTBO.

3H/I0TEpMUYECKHE peakiuy, *TepMOXUMHYECKHE
ypaBHeHUs.* [loHsiTHe 06 okcujax. Crocobbl MOJyYeHUs
KUCIOpoJa B J1aGoOpaTOpUM U MNPOMBILLIEHHOCTH.

NpYMEHEHUE KUCAOPOAA. KpPYToBOPOT KHCJIOpOAAa B
npupoje. TonanBo: yrojb U MeTaH. 3arpsA3HeHHe BO3/yxa,
yCUJIeHHue NapHUKOBOro 3¢ ¢deKTa, pa3pylLieHue 030HOBOTO
(o (-8

Bogopos — asieMeHT U npocToe BellecTBo. HaxoxjeHue
BOJIOPO/ia B IpUpo/Jie, PU3UYeCKHe U XMMUYECKHEe CBOMCTBA
(Ha nmnpHMepe B3aUMOJAEUCTBHUA C
OKCHJAMU MeTaJlJIoB), NpUMeHeHUe,
noay4yeHus.* [loHATHe 0 KUca0Tax KUCIOTHI U cou.

HeMeTa/UylaMHu U
*Croco6bl

JAemoHcTpauuu

BsaumopetlicTBre pocdopa, cepbl U xKejie3a C KUCIOPOA0M
(BO3MOKHO UCII0JIb30BaHUE BUEO0MNBITOB).
OnpenesieHre COAepKaHUsI KUCI0PO/ia B BO3yXe.
Ol‘IbITbI, AEMOHCTPpHpyOire yCJioBUd BOSBHUKHOBEHUA U
NpeKpalieHus TOpeHHusl.

NabopaTopHble U NpakTUYECcKUe PaboTbl

JlaGopaTOpHBIN ONBIT:

O3HakoMJIeHHe ¢ 06pa3laMu OKCHAOB.

[IpakTHyeckas paboTa:

Ne 4. [TonydyeHMe KHCJIOPOAQ, U3yYEHHEe ero CBOKCTB.
IMpakTraeckas padora NeS. [Tomydenne Bogoposa 1 n3ydeHue

€ro CBOMCTB.
Bpruucienus

— MOJIEKYJIAPHOM MacChl KUCJIOPOAA ¥ 030HA Ha
OCHOBaHMM aTOMHOM MacChl XMMHUY€ECKOI0O 3JIeMeHTa

PackpbIBaTh CMBIC/ U3y4YaeMbIX MOHATUH U NPUMEHSATb 3TU MOHATHS IPYU ONIMCAaHUU CBOMCTB
BeLIEeCTB U UX NpeBpallleHUH € UCI0JIb30BAaHUEM ONOPHBIX CJI0B U KJIHILE.

XapaKTepH30BaTh (ONUCHIBATD)C ONOPOL HA NAAH, CXEMY, KPAMKYIO 3aNUCh
COCTaB BO3/lyXa, pu3nyecKkue U Xu-MUYeCKHe CBOMCTBA KUCI0POAA, CIOCOOHI ero nojayyeHus,
MpUMeHeHHe U 3Ha4YeHNe B IPUPO/ie U XKU3HH YesI0BeKa.

CpaBHUBATb peaKLUH FOPEHHUs U MeJIJIEHHOT'O OKUCJIEHHUS C IPeJBAPUTEIbHBIM 06CYKAEHUEM
napaMeTpoB CpaBHEHHS.

Co6upaTtp NpubOPHI /s TOJNYyYeHHs KUCI0po/ia (BEITECHEHHEM BOJbI U BO3/yXa).

Pacro3HaBaTh ONBITHBIM MYTEM KMCJOPOJ, 0/, KOHTPOJIEM NI€AArora.

Hcrosb30BaTh XMMHUYECKYI0 CHMBOJIMKY /Il COCTaBJIeHUs GOPMY.JI BEIleCTB, MOJIEKYIAPHBIX
ypPaBHEHHH XUMHUYECKUX PeaKL1H C yYaCTHEM KUCI0POa.

OGBSICHATD CYLHOCTb 3KOJIOTHYECKUX NPOGJIEM, CBSI3aHHBIX C 3arpsiI3HEHHUEM BO3AyXa.

CrnesoBaThb NpaBU/IaM 6€30MacHON paboThI B J1ab0OpaTOPH U PH UCII0/Ib30BAaHUH XUMHYECKOH
NOCy /bl U 060pyA0BaHUS [0/, KOHTPOJIEM I1€/Jarora, a TakXKe IpaBuJiaM oGpaleHHus ¢
rOPIOYUMH BEILECTBAMHU B ObITY.

[I1aHUPOBATD M OCYLIECTBJATD HA NIPAKTHKE XMMHUYECKHEe IKCIIEPUMEHTbI, NPOBOJUTH
Hab6JIl0JieHHs], leJ1aTh BbIBOABI 110 pe3y/bTaTaM 3KCIepU-MeHTa M0/, pPyKOBOACTBOM Iefiarora.

Y4yacTBOBaTh B COBMeCTHOH paboTe B IpyTIIe.
Hcnosb30BaTh NpU BLINOJHEHUH Y4e6HBIX 3alaHUH U B IPOLlecce UCC/Ie/[0BaTEIbCKOH
JlesITeJIbHOCTH HayYHO-TIONYJIIPHYIO JINTEPATyPy XMMHUYECKOTr'0 COZEeP>KaHUs, ClIPaBOYHbIe
MaTepuasel, pecypcsl MHTepHeTa o/ pyKOBOACTBOM Iejjarora.

BeicTpanBaTh pa3BépHyThIe MMCbMEHHBIE U YCTHbIE OTBETHI C ONIOPOH Ha MHPOPMALHIO U3
y4eOHUKa U CIPaBOYHbIX MaTe-
PHAJIOB C ONOPOH Ha IIaH, TPaMOTHO HCI0JIb30BaTh U3yYeHHbIM MOHATUHHBIN annapaT Kypca
XUMUU

Tema 7. Boaa. PacTBopbl.
IMouaTue 06 OCHOBaHUAX

Boga. Ee cocraB. CtpoeHue. MoJiekyJibl. *®u3nyeckue
cBoMcTBa BoAbl. Boma kak pacTBopuTesb.* PacTBOpEI

PackpbiBaTb CMbIC/ U3yYaeMbIX TOHATHN U MPUMEHSATb 3TU NOHATUS IPU ONKUCAHUU CBOWCTB
BeLIeCTB U UX peBpallleHU i C TOMOLbI0 NleJiarora.
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(54)

*[loHATHe O PacTBOPUMOCTH BelleCTB B BoJe. [loHsATHE O
HacblLIeHHbIX W HEHaCbILIeHHbIX pacTBopax.* MaccoBas
JloJ1s1 BelllecTBa B pacTBope. PacyeT MaccoBod [osH
BelllecTBa B pacTBOpe (IIPOLieHTHAsA KOHIIEHTPaIHsi).
*XHMMHYyecKue CBOHCTBA BOJbI (pa3/ioKeHUe, peakLuu C
HaTpHeM, OKCUAOM KalbLius, oKcugoM cepbllV [ToHsATHE 06
OCHOBaHMSX. PoJsib pacTBOpoOB B HpHUPOJe U B KU3HHU
yesoBeka. KpyroBopoT BoAbl B mpupoje.* 3arpsisHeHue

NMPUPOAHBIX BOA. OxpaHa M OYUCTKa NPpUPOAHBIX BOA.

OemoHcTpauunmn

JJ1eKTPOJIN3 BOJbl; CHHTE3 BOJbl; B3aUMO/AENCTBHE BOAbI C
MeTa/s1amMu (Na, Ca) (BO3MOXKHO UCMOJIb30BaHUE
BH/IeOMaTepHaJIOB).

PacTBOopeHue BelllecTB € pa3/IMYHON pacTBOPUMOCThIO.
HccnenoBaHre pacTBOPOB KUCJIOT U Lijesio4el ¢ IoMolibio
WHJMKaTOpOB.

NabopatopHble U NpakTUYecKue paboTbl
IIpakmuueckasa paboma:

Ne 6. [IpuroToB/ieHHEe PaCTBOPOB C ONpe/ie/IEHHON
MaccoBOH Jl0/1ell pacTBOPEHHOrO BellleCcTBa.

XapakTepHu3oBaThb PU3NUECKHE U XUMHUYECKHe CBOMCTBA BOAI, €€ pOJib KaK paCTBOPUTEJIS B
NPUPOAHBIX NPOLIECCaX C ONOPOH Ha IJIaH U CXEMY.

CocTaB/IAATh ypaBHEHUsI XMMUYECKUX PeaKLUH ¢ yyacTHeM BOJIbI C OTIOPOH Ha CXeMY.

OGBSICHATD CYILIHOCTb 9KOJIOTHYECKHX NP06JIeM, CBS3aHHBIX C 3arpsi3HeHUEM NPUPOAHBIX BOJ,
Croco6bl OUMCTKH BOJBI OT MPUMeECEH, Mephl 10 OXpaHe BOJ OT 3arpsi3HeHUs ocie
npeABapUTENIbHOTO CTPYKTYPHUPOBaHUS MaTepHaa.

[I1aHUPOBATD U OCYLIECTBJSATD HA NMPAKTHKE XMMHUYECKHE IKCIIEPUMEHTBI, NPOBOJUTH
HabJII0/IeHus, [ies1aTh Bbl-

BO/IbI 10 pe3yJIbTaTaM 3KCIepUMeEHTA M0/ KOHTPOJIEM Ie/larora, C UCI0JIb30BaHUEM KJINLIE.

CnesnoBaTh NpaBUaM 6e30MacHOM paGoThI B J1a60paTOPHUX NPH UCHOJIb30BAHUH XUMUUYECKOH
NoCyZAbl ¥ 060py/IOBaHUS IO/ KOHTPOJIEM Nejarora.

[IpoBOAMTE BBIYMCJIEHHUS C TPUMEHEHHEM OHATHSA «KMACccoBas J10J1s BellleCTBa B pacTBOpPE» C
onopoi Ha GOpPMYJIbL.

Hcnosib30BaTh NpU BBINOJIHEHUH YYEOHbBIX 3a/JaHUH U B IPOLIECCE UCCIe0BATENbCKOM
JleATeJIbHOCTH Hay4HO-NONYJIAPHYIO JIMTEPATy Py XUMUYECKOI'0 CO/Iep>KaHUs, CIPaBOYHbIE
MaTepuaJbl, pecypcbl IHTepHEeTa 10/ PYKOBOACTBOM Il€/jarora.

BricTpauBaTh pa3BEPHYTHIE MMCbMEHHbBIE U YCTHBIE OTBETHI C ONIOPOH Ha MHGOpPMALHIO U3
y4yeOHHMKa U CIIPaBOYHBIX MaTePHa/oB, FPAaMOTHO HCIO/b30BaTh U3y4YeHHbIH MOHATHUHHBIN
anmapaT Kypca XMMUH [ocJje TpeJBapUTebHOr0 CTPYKTYPHPOBAaHUS MaTepHraJa.

Tema 8. dnekTpoMTUYECKAsA
AUcconManusi. XuMHU4YeCKne
peakuuu B pacTBopax

(54)

Teopus 3JIEKTPOJIMTUUECKOI JIACCOLMAIUH.

DNEKTPOIUTHYECKAS TUCCOITHAITHS. DNEeKTPOIHUTHI "
He3JIeKTpoUThl. KaTnoHsl, aHHOHBL. *MeXaHu3M JUCCONHaui
BEIIECTB C Pa3IMYHBIMHU BUJIAMH XUMU4eCcKor cBs3u. [lonaTue
ocTeneHu Aucconuanii.® CHIbHBIC U CIIa0bIe DICKTPOIUTHL.
Peakimu moHHOTO OOMEHA. Y CIOBUSI MPOTCKAHHS PEaKIUA
HOHHOTO 0OMeHa 10 KoHLa. [lonHble U COKpalEHHbIC HOHHbIE
XUMHYECKHE CBOMCTBaA

YpaBHEHHS  pEaKIHid. KHUCJIOT,

OCHOBaHM W COJEd B CBETE TPEICTaBICHUH 00

9IEKTPOJUTHIECKO ancconranyi. KadecTBeHHbIC peak i Ha
KaTHOHBl W AQHHOHBI: HOHBI XJIOpUIA-, OpOMHI-, HOIHI-,
cyibdar-, kapOoHaT-, CHIMKAT-, pochar- aHHOHBI; THIPOKCH/I-
HOHBI; KaTHOHBI

xkeneza (2+) u (3+), meau (2+), HHMHKA, MPUCYTCTBYIOLINE B

aMMOHHUS, MAarHus, KaJblMs, AJIOMHHHSA,

BOJHBIX pacTBOpax.

PackpbIBaTb CMBIC/ U3y4YaeMbIX TOHSATHH, a TAKXKE CMbIC/I TEOPUH JIEKTPOJTUTUUECKON
JIMCCOLUALIMU C OTIOPOM Ha CXeMbI.

OOGBACHATb NPUYUHBI 3JIEKTPOIPOBOJ-

HOCTH BOJIHBIX PAaCTBOPOB C IIOMOILbIO IeAiarora.
CocTaB/ISITh ypaBHEHUsI JUCCOLMAIIMY KUCJIOT, LileJIoUel U CoJiel, MOoJIHbIe U COKpalEHHbIE
HMOHHbIE ypaBHEHUsI XUHMUYECKUX peaKL[Mii MIOHHOTO 06MeHa.

[11aHMpOBATE U OCYLIECTBJIATD HAa TPAKTHKE XUMHUYECKHE 3KCIEPUMEHTHI, IPOBOAUTH
Hab6JIl0JeHUs], IeJ1aTh BbIBOJbI 10 pe3yJ/ibTaTaM 3KCIIEPUMEHTA MOCJIe peJBapUTeIbHON
paboThLI.

CienoBaTh NpaBUaM 6e30MacHON PaboThI B IaGOPaTOPHUU NPU UCTIOJIb30BaHUHU XUMHUYECKOH
MoCy/ibl M 060py/JOBaHHUS N0/ KOHTPOJIEM IeJjarora.

[Tpor3BOAUTE BBIYUCIEHHUS 10 XUMUYECKUM YPABHEHHUSM.

BricTpauBaTh pa3BépHyThIe NMCbMEHHbIE U YCTHBIE OTBETHI C ONOPOU Ha HHOPMaLUIO0 U3
y4eOHHKA U CIIPABOYHBIX MaTepUAJIOB, TPAMOTHO UCI0JIb30BaTh U3yYEHHbBIN MOHSATHHHBINA
ammapaT Kypca XMMHUHU NocJIe TPeJBapUTeIbHOr0 CTPYKTYPUPOBAaHUS MaTepraa.

Hcnonb30BaTh NpHU BbIMOJHEHWH YUeOHBIX 33JJlaHUH U B IIPOLlecce UCCIel0BaTeNbCKON
JlesITeJIbHOCTH HayYHO-TIONYJIIPHYIO JIMTEPATYPy XMMHUYECKOr'0 COAEeP>KaHUs, ClIPaBOYHbIEe
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JleMOHCTpaLu

JdneKkTpuveckas IpoBOJUMOCTb PAaCTBOPOB BeLECTB;
JIBI>KeHME NOHOB B 3JIEKTPUYECKOM IOJIE.

OnbITHI, WIIOCTPUPYIOLIME IPU3HAKHU IPOTEKaHUs
peakuuii HOHHOro o6MeHa.

JlaGopaTopHble 1 IpaKTHYecKHue

paGoThI

JlabopaTOpHBIN ONBIT:

Peakniyiu HOHHOT0 06MeHa B pacTBOPAX 3JIEKTPOTUTOB:
cysabdara megu(Il) v wénoun, kapboHaTa HaTpUs U
COJITHOM KUCJIOTBI, peaKkliis HeUTpaau3auuu Mexay
TUAPOKCUZOM KaJIUs U CONSAHON KUCIOTOM.
BeruuciieHusa

— [0 ypaBHEHUSIM XUMUYECKUX peaKk1i

MaTepuaJbl, pecypcbl UHTepHeTa nocJie KOHCY/IbTal|H C IeAaroroMm

Tema 9. OCHOBHBbIE KJIaCChI
HeopraHu4YecKHux
coeIMHEHU I

(114)

Knaccudukanus HeopraHU4eCKUX COeJUHEHU .

Okcubl: cocTaB, KJaaccudpukanus (*OCHOBHBIE,
KHCJIOTHBIE, aM(}OTePHbBIE, HECO/Ie06pasyoIlue Ha
npUMepe oKcu/a yriaepoaa |l v okenaa asora 1*),
HoMeHKJaTypa *[losyyeHue* u xuMHU4ecKue CBOHCTBa
OKCHUJIOB (B3aUMO/IeMCTBUE C BOAOU, KUCJIOTAMH,
IieJI04aMu).

OcHOBaHMSA: COCTaB, Kaaccudukanus (Les09u U
HepacTBOPUMble OCHOBAHM), HOMEHKJIATypa, GU3nudecKHe
U XMMHYEeCKHe CBOWCTBA (B3aMMOAEHCTBHE C OKCUJAMU
HeMeTaJUIOB, KHCJIOTaMH, COJISIMH), *CIOCOOBI mosTydeHust.*
KucnoTsl: cocTas, KJ1accuduKanys, HOMEHKJIATypa,
dusnyeckre U XUMUYECKUE CBOICTBA (B3auMoO/elCcTBUE C
MeTa/lJIaMH, OCHOBHBIMH OKCH/IaMH, OCHOBAHUSIMH,
COJISIMU Ha NpUMeEpE COISTHOU U CEPHOU KUCJIOT),
*crnoco6bl nosyyeHus.* Pl akTHBHOCTH MeTaJlJIOB.

Couu (cpeiHME): HOMEHKJIATYPA, CIIOCOGHI MOJTyYeHHS,
B3aUMO/IEHCTBUE COJIEH C MEeTa/lJIaMH, KUCJIOTaMH,
11[€JI0YaMH U COJISIMU.

['eHeTHyecKas CBA3b MeX/y KJIacCaMH HeOpraHU4eCKUX
coepuHeHui. [eHeTn4yeckue psafbl. [loHsTHE 06
*aMOoTepHBIX TUPOKCHAAX (Ha MpUMepe NUHKA U
JIIOMUHUSA): XMMHUYECKHe CBOWCTBA B3aUMOJEHCTBHE C
KHCJI0TaMHU U 11[eJI0YaMH, pa3Jjio’KeHHe NPy HarpeBaHUU.*

AemoHcTpauumn

06pa3sIpl HEOPTaHUYECKUX BEI[eCTB PA3JIMYHBIX KJIACCOB.
BsauMogelicTBre pacTBOpa CEPHON KUC/IOTHI C OKCUJIOM
menu(11).

51

OrmpenerneHne OCHOBHBIX KIACCOB HEOPTaHHMIECKHX COSIMHEHHMI I10 MIa0JIoHY .
CocraBieHue cXeM CTPOEHHsI OCHOBHBIX KJIACCOB HCOPTaHUYECKUX COCIMHEHUM Ha OCHOBE
OTIPE/IETIeHUs.

CocrasineHue (GopMyJI OCHOBHBIX KJIACCOB HEOPTaHMYECKHX COSJANHEHUI U Ha3bIBaHUE HX IO
MEXKIyHapOJHON U TPUBHAIBHOM HOMEHKIIATYPE C UCIOIBb30BAHIEM OTIPEICNICHNUS U TaOINIIbI
PacTBOPUMOCTH.

KrnaccudumpoBaHue U3y4aeMbIX BEIIECTB II0 COCTABY U C60UCMEaM C OTIOPON Ha OIIpe/ieNIeHus,
CXEeMBI ¥ TaOJHITy pacTBOPHMOCTH.

CocrapieHne TaOJIHNIBI T HETHIECKHUX PAJOB M CXeMBI «[ eHeTHIecKast B3aMOCBSA3b OCHOBHBIX
KJIaCCOB HEOPIaHMYECKUX COEIMHEHUI» 0] pyKOBOJCTBOM IIe/larora.

[IporHo3upoBaHue CBOMCTB BEMIECTB HA OCHOBE OOIMINX XMMUUECKUX CBOWMCTB M3yUEHHBIX KJIACCOB,
TPYII BEIIECTB, K KOTOPBIM OHU OTHOCSTCS C MCIOJIb30BaHUEM CXeMbl «I eHeTHyeckas B3auMOCBS3b
OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCIMHEHUI» M0J] pyKOBOICTBOM Ilelarora.

CocrapieHre MOJIEKYIIPHBIX YPaBHEHHH peakiii, MINTIOCTPUPYIOIINX XHMHIECKHe CBOMCTBA
U3YYEHHBIX KJIACCOB U cNOCOObI NOJIYYeH s BEIECTB N3YUEHHBIX KIACCOB, TPYTII, a TAKXKe
MOJTBEPKJAIOIINX TeHETHUECKY IO B3aUMOCBSI3b MEX/[y HUMH, C OTIOPOi Ha BepOAIbHYIO CXEMy B
Ka4yeCTBE 3pUTEIBbHOM OIOPEIL.

CocrapieHre MOJIEKYIAPHBIX ypaBHEHUH PEaKIHii 10 cXeMaM C MpeIBapUTeNIbHBIM 00CyKIEHUEM
BEIOOpA pearnpyronyx BeNecTB.

Beruncnenue no ypaBHeHUSIM XUMHYECKHX PeaKIUi KOIU4ecTBa, 00bEMa, Macchl BEIECTBA 110
KOJIMYECTBY, 00BbEMY, Macce peareHTOB WM MPOAYKTOB PEAKIMH TI0 aTOPUTMY.

[TnarupoBaHne 1 OCyIIECTBICHUE HA IPAKTHKE XUMUIECKOTO SKCIIEPUMEHTA W HAOIOJCHNS MO
PYKOBOACTBOM YUHUTEIIS.

DopMypoBaHUE BBIBOAOB 10 Pe3yJibTaTaM KCIIEPUMEHTA C UCIOIb30BaHUEM OIIOPHBIX CIIOB.
@opmynupoBaHHe ¢ HOMOLIBIO IEarora U BBIIOJIHEHHE NpaBuIl 6e301acHO paboThI B 1abopaTopun
TIPY UCTIOTB30BAHIN XUMHIECKOH TOCY b M 000PYIOBAHHS.

Vcnonp30Banye NpH BHINOJIHEHNH yueOHbIX 3aJaHHi U B TIPOLIECCE HCCIIEJOBATEIBCKOM eI TeNbHOCTH
HayYHO-TIOIYJIIPHOH JINTEPATYPBI XUMHIECKOTO COIEPIKAHMS, CIIPaBOYHBIE MAaTEPHAIIbI, PECYPCHI
WnrepHera, ocymecTBiIeHHe BEIOOpa MOA PYKOBOACTBOM HACTABHHUKA.




Peakuus HelTpanusanuu.
BeITecHeHMe OJHOTO MeTaJljla [PyTUM U3 pacTBOpa COJIH.

Na6opaTopHblie M NpaKTUYecKue paboTbl
JlabopaTopHbIe ONbITHI:

B3aumogencTBHEe KUCIOT C MeTa/JIaMH.

[TosryyeHM e HePaCTBOPUMBIX OCHOBaHUH.
BsanMogelicTBHMe HepaCTBOPUMBIX OCHOBAaHHUM ¢
KHUCJI0TaMHU.

Paznoxenue rugpokcuzsa meau(ll) npu HarpeBaHuu.
[IpakTHyeckas paboTa:

Ne 7. PelieHUe 3KCIIepUMEHTa/NbHBIX 33/ja4 10 TeMe
«OCHOBHBIE KJIaCChl HEOPTAaHUYECKUX COeJUHEHU».

Boruunciaenns
— 110 ypPaBHEHHUSIM XUMHUECKUX peaKkui

BeicTpanBanue pa3BEPHYTHIX MICBMEHHBIX U YCTHBIX OTBETOB C OTIOPOI Ha HH(OPMAILIHIO U3
y4eOHHKa U CIPaBOYHBIX MaTepPHAJIOB, IPAMOTHOE UCIOJIB30BAaHUE H3YUEHHOTO MOHSITHIHHOTO
anmapara Kypca XMMHUH C UCIOJIb30BAHUEM IIaHA, OMOPHBIX CJIOB, ATOPUTMA.

Paspen 3. BewecrBo n xumuuyeckue

peakuum, 44

Tema 10. Xumunueckue peakumu.
OCHOBHble 3aKOHOMEPHOCTH
XMMUUYECKUX peaKumit (4u)

*TloHsiTHE O CKOPOCTH XMMHYECKOH peakimu. DakTopsl,
BIIMSIIOIIME HA CKOPOCTh XUMHUecKoi peakuuu. Ilonsatue o

TOMOT'€HHBIX MW TE€TECPOIrCHHBIX pCaKIUAX. Ilonsitue 06

06paTI/IMI)IX u HeOGpaTI/IMLIX XUMHUYCCKUX  pCaKIUAX.
Ilonstue o XHMHYCCKOM PpaBHOBECHUU. CMCIHCHI/IS
XUMHYECKOI'0  paBHOBECHA. (DaKTOpLI, BJIMAOIIHUE Ha

CKOPOCTh XMMHYECKOH PEAKIMU U TTOJI0KEHNE XUMUYECKOTO
paBHOBecus. Kiaccnpukanuss XUMHYECKHMX pEaKIHd 110
Ppa3HbIM OCHOBaHUSIM.*

PackpsIBaTh CMBICT H3y4aeMbIX MOHSITUH U IPUMEHSTh 3TH HOHATHS NP ONHMCAHUN CBOICTB BEIIECTB U
HX INPEBpALICHUH.
KrnaccuduimpoBaTs XUMHIECKHE PEAKIIUN TI0 PA3IMIHBIM IPU3HAKAM.

Y CTaHABJIMBATh 3aBHCHMOCTH CKOPOCTH XUMHYECKOH PEaKIUH OT Pa3IMIHBIX (haKTOPOB IO
PYKOBOJICTBOM YUYHTEJIS.

' IporHO3MpOBaTH BO3MOKHOCTH NPOTEKAHNS XUMHIECKHIX MPEBPAICHHIH B PA3INIHBIX YCIOBUSX IOCIE
NpeBapUTEIILHON paboTHI.

DnpeaensaTs OKUCIUTENb U BoccTaHOBUTENb B OBP.

COCTaBIIATE JIEKTPOHHBIN OANaHC PEeaKIIH.

.—[pOI/ISBO)Il/ITb BBIYUCJICHUS 110 XUMHUYECKUM YPABHEHUAM I10 AJITOPUTMY .

3BICTpanBaTh Pa3BEPHYTHIC MICHMEHHBIE  YCTHBIE OTBETHI C OTIOPOH Ha MH(OPMAIHIO U3 YIeOHUKA 1
CIIPaBOYHBIX MaT€puaJioB, rpaMOTHO HUCIIOJIb30BAaTh I/I3y'-leHH]>Il\/'I TTOHSA TUH HBIN arrmapar Kypca XuMuu
HOCJIe IPEABAPUTEILHOTO CTPYKTYPUPOBAHUS MaTepuara.
Vcrionp30BaTh IpH BBHITIOJHEHUH YYEOHBIX 3a/IaHUH U B IIPOLIECCE UCCIIEN0BATENECKOM NeITEIBHOCTH
Hay4YHO-MIOMyJIIPHYIO JINTEPATYPy XUMHIECKOTO COJIEPKAHMUS, CIIPABOYHbIE MAaTEPHAIIbI, PECYPCHI
WHTepHeTa mocie KOHCYJIbTalliH C MeJaroroM.

PaCKpBIBATh CMBICI M3Y9aeMbIX MOHITHUH, @ TAK)KEe CMBICI TEOPHH AJIEKTPOIUTHIECKON TUCCOIHAIIH C
OTIOpOM Ha CXEMBI.

DOBSCHATH IPUIHHBI 3JIEKTPOIIPOBOAHOCTH BOJHBIX PACTBOPOB C IIOMOIIBIO TIE/1arora.
CocTaBATh ypaBHEHUSI JUCCONUAIIMI KHCIIOT, IeN0Yeil ¥ coJell, TOJHbIE  COKPAIEHHbBIE HOHHBIS
yYpaBHEHUS] XUMHYIECKUX PEAKIMii HOHHOTO OOMeHa.

‘InaHMpOBaTH M OCYIIECTBIISITh HA MPAKTHKE XUMUYECKHE SKCIIEPUMEHTHI, TPOBOIUTH HAOTIOICHHYS,
JieTIaTh BBIBOJBI 10 pe3yJIbTaTaM SKCIEPUMEHTA MOCIie MPeBapUTEI-HON PaboTHI.

CnenoBatk npaBuiaM 6e30macHol paboTh! B 1a00paTOPHU NP UCHOIB30BAHUN XUMHUYECKOH MOCY Bl U
000py10BaHUs 110]] KOHTPOJIEM IIe1arora.

' IpoM3BOIUTE BEIYHCICHHS 10 XUMHIECKHM YPABHEHHUSM.
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3BICTpanBaTh Pa3BEPHYTHIC MMICBMEHHBIE  YCTHBIE OTBETHI C OTIOPOH Ha MH(OPMAIHIO U3 YIeOHUKA I
CIPaBOYHBIX MaTepUaIOB, IPaMOTHO HCIOJb30BaTh U3YUCHHBIN NOHATUIHHBIN annapar Kypca XUMUH
TI0CJIe TIPEABAPUTENHHOTO CTPYKTYPHPOBAHHS MaTepHaa.

Vcnonp30BaTh IPH BBHITIOJTHEHUH YUYEOHBIX 3aJIaHUH U B IIPOLIECCE UCCIIEI0BATENBCKOM eI TEIbHOCTH
Hay4HO-MIOIYJIIPHYO JIUTEPaTypy XUMHYECKOTO COJIEp KaHUs, CIPAaBOYHBIC MaTepHaIbl, PECYpPChI
WHTepHeTa mocite KOHCYIBTaluH C MeJaroroM

9 KJTIACC

(2 4 B Henemto, BCero 68 )

MpumepHble TeMbl,
pacKpbiBaloOLWMe AaHHbI pasgen
nporpammbi,

M KOIMYECTBO YacoB, 0TBOAUMOE
Ha UX u3yuyeHune

OcHoBHOEe cogeprkaHue

OCHOBHble BUADbI A,EeATENbHOCTU
obyuarowmxca

Pa3gen 1. BemecTBo U xXuMu4deckue peaknuu (104)
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IloBTOpEHue u yriiy6jieHue
3HAaHM OCHOBHBIX pa3/ejoB
Kypca 8 kiacca

(1049)

[lepuonuueckuii 3akoH. [lepnoauueckas cucreMa XUMHUUECKUX
anemenToB J[. 1. Menneneera. CTpoeHue aToMOB.
3aKOHOMEPHOCTH B H3MEHEHUH CBOMCTB XUMHUYECKHX
9JIEMEHTOB TIEPBBIX TPEX MEPUOI0B, KK, KaJIbIUsI U UX
COEJMHEHUIl B COOTBETCTBUH C TIOJIOKECHUEM 3JIEMEHTOB B
MEePHOINIECKON CUCTEME U CTPOSHHEM HX aTOMOB.
Knaccudukanms 1 HOMEHKIaTypa HEOPTaHUYECKUX BEIIECTB
(MeXmyHapoaHas ¥ TpHBHATbHAs). XMMHIECKHE CBOMCTBA
BEIECTB, OTHOCSIINXCS K PA3IMIHBIM KJIACCaM
HEOPIraHUUYECKUX COEIMHEHMH. ['eHeTuueckas cBs3b
HEOPTaHWYECKHX BEIECTB.

CTpoeHHe BelecTBa: BUABI XUMHYECKOH CBSI3U M THITBI
KPHUCTAJUIMYECKUX PEMIETOK. *3aBUCHMOCTh CBOICTB BELIECTB
OT UX CTPOCHHUS.™

XUMHYECKUE peakUH. KIacCuPUKALUSI XUMHICCKHX PEeaKIINi
TI0 Pa3JIMYHBIM OCHOBAHHSIM.

Teopust 2NeKTPOIUTUIECKON TUCCOLMALINU

JleMOHCTpauu

1. Mogeu KpUCTa/L/IN4eCKUX PelléTOK HeOpraHU4eCcKuX
BellleCTB.

2. KopoTkoneproHast 1 JUIMHHOTIEpHOAHAsT (POPMBI
Ileproauueckoii cUCTEMBI XUMUYECKUX 3JIEMEHTOB

JI. 1. MenneneeBa

IMpakTrueckas padota Ne§ «Peakimy HOHHOTO 0OMeHay
[pakrnaeckas pabota Ne 9 «KadecTBeHHBIE peakuy Ha HOHBI
B pactBope".

KonrpossHas pabota Ne6 «DneKkTpoauTudeckas AUCCOLMALM»

XapakTepHu30BaTb XMMHUYECKHE 3JIEMEHThI IePBbIX TPEX IEPUOI0B, KaJIUA U KaJlbLus 110 UX
noJsioxkeHM10 B [lepuoaudeckoii cucteme /l. M. MeH/jesieeBa ¢ onopoii Ha aJlfOPUTM.

KnaccuduuypoBaTe 1 Ha3bIBaTh HEOPraHUYECKHe BellleCTBa 3Y4YeHHBIX KJIacCOB C ONIOPOH Ha
cxeMy, TabJIML pacCTBOPUMOCTH.

OnucelBaTh 061Me XMMUYeCKHe CBOMCTBA BellleCTB Pas3/IMYHbIX KJIACCOB, TOATBEPXKAATh
CBOIMCTBA NpHMMepaMHU MOJIEKYJIIPHBIX YPaBHEHU M XMMHUYECKHUX peaKLUil ¢ OOPOH Ha CXeMy.

OnpefiesITh BUA XUMHYECKOH CBAA3M U TUII KPUCTAJINYECKOHN pelIéTKY BellleCTBa C Oopoy Ha
cxemy.

[IpornosrnpoBaTh CBOMCTBA BeLECTB B 3aBUCMMOCTH OT UX CTPOEHUS NOCJIe IPpe/iBApUTENbHOT0
paszbopa.

BolcTpanBaTh pa3BépHyThle IMCbMEHHbBIE U YCTHBIE OTBETHI C ONIOPOM Ha
nH}oOpMaIHIo U3 yYeOHHUKA U CIPAaBOYHBIX MAaTEPHUAJIOB, FPAMOTHO MCI0JIb30BaTh U3y4eHHbIH
NOHATUNHBIN annapaTt Kypca XUMHH.

Hcnosb30BaTh NpU BbINOJHEHUU y4eGHbIX 33/JaHUH U B Ipoliecce UcCaeA0BaTeIbCKON
JlesITeJIbHOCTH HayYHO-TIONYJIIPHYIO JIMNTePaTypy XMMHUYECKOr0 COAEeP>KaHMs, CIpaBOYHbIe
MaTepuasbl, pecypcbl MHTepHeTa 10/ PyKOBOACTBOM Iefjarora.

PackpsIBaTh CMBICT TEOPHHU INEKTPOIUTHUECKON Tuccoraryu. OObACHATh IPHIUHBI

3NEKTPONPOBOJHOCTH BOAHBIX PACTBOPOB;

CoCTaBJIATh ypaBHEHUS TUCCOLMALIUY KUCIIOT U LIeJI0YeH, IOJHbIE U COKpAIllEHHbIEe XUMUUYECKHE

YpaBHEHHUS] XUMHYECKUX PEeaKIMii HOHHOTO OOMeHa.

Pa3aen 3. HemeTasuibl

U UX COeuHeHus (24 1)

Tema 3. O61as
XapaKTepUCTHKa
XUMHUYeCKHUX 371ieMeHTOB VIIA-
rpynnbl. [asoreHbt

(44)

061as xapakTepuCcTHKa rajoreHoB. 0cO6eHHOCTH
CTPOEHHA aTOMOB 3TUX 3JIEMEHTOB, XapaKTepPHbIe AJId HUX
creneHu okuceHus. CTpoeHue U puanyecKre CBOMCTBA
MPOCThIX BELIECTB — I'aJIOT€HOB. XuMHu4yecKkue cCBOHCTBa Ha
npuMepe xjaopa (B3auMoJelCTBUE C META/JIAMH,
HeMeTaJUIaMU - BOJOPOZ,OM U KHUCJIOPOZIoM, *1iesiouaMu™).
XnopoBoaopo. CosisiHasi KUCI0Ta, XUMUYECKUE CBOUCTBA,
*nosiydeHue*, npuMeHeHue. KauecTBeHHbIe peakLMK Ha
rajioreHu/i-uoHbl. */[elicTBHe XJI0pa U XJIOPOBOJIOPOAA HA
OpraHM3M yesioBeKa.* BaxkHeH1IMe XJ0pUABI U UX

OGBSICHATH 061K e 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB HEMETAJIIOB U UX COeINHEHUH B
npeziesiax MaJsblX EPUO/OB U TJIaBHBIX MOATPYy I [leproAryecKoli CUCTEMbl XMMUY€ECKUX
3JIEMEHTOB C YYETOM CTPOEHH S UX AaTOMOB C UCIIOJIb30BaHHEM CXEMBL

XapakTepu3oBaTbh QU3UYECKUE U XUMHUUYECKHE CBOMCTBA MPOCTHIX BELECTB rajioreHoB (Ha
MpUMepe XJI0pa) U CI0KHBIX BELEeCTB (XJI0POBO0PO/Ia, XJIOPHUAA HATPHUS), CIOCOOBI UX
MoJIyYyeHus], IpUMeHEHNe U 3HaYeHYe B IPUPO/e U XKU3HU YeJI0BeKa [ocjie
CTPYKTYyPUPOBaHUs MaTepHaa.

Onpe/iesisiTh raJIOT€HU/I-UOHbBI B PACTBOPE C UCMOJIb30BaHUEM TabJIUIbl "XapaKTepHbIe
peakLMy Ha aHUOHBI".

[I1aHMpPOBATh M OCYLIECTBJISATh Ha NPAKTHKE XUMHUYeCKH e 3KCIIEPUMEHTBI, TPOBOAUTH
Hab6J/I10/leH N, Zies1aThb BBIBO/bI 110 pe3y/ibTaTaM 3KCIIepUMeHTa I0cJle peiBapUTeIbHOM
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HaXOX/IeHUE B IPUPOJE.

JleMOHCTpauMu

BnaeomaTepMamﬂ: rajioreHbl U UX COeJUHEHHA.
06pa3sibl XJI0pUI0B.

JlabopaTopHbIe M IpaKTH4YeCKue paGoThbl
JlaGopaTOpHBIN OMBIT:

Pacno3HaBaHMe XJI0pU/-HOHOB.

paboThI.

CrenoBaTh NpaBuiaM 6e30NacHO paGoThl B J1aG0PAaTOPHUHU NPH UCIOIb30BAHUH XUMUYeCKO#
NOoCy /bl U 060pyA0BaHUS 10/, PYKOBO/ICTBOM I€/larora.

BbicTpanBaTh pa3BEPHYThIe MMCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOH Ha MHPOPMaLHIO U3
y4eGHHKA U CIIPABOYHBIX MAaTEPHUaJIOB, TPAMOTHO HUCNOJIb30BaTh U3y4eHHbIH MOHATHHHBINA
amnmapar Kypca XHMHHU.

Hcnosb30BaTh MpH BBINOJHEHUH YYeGHbIX 33JaHUH U B IPOLIECCe UCCIeL0BaTeNbCKOM
JlesITe/IbHOCTH Hay4HO-TIONMYJIIPHYIO JIMTEPATYPY XUMHUYECKOTO COJEPXKaHMsl, CTPABOYHbIe
MaTepuaJbl, pecypcbl UHTepHeTa

Tema 4. O6maga
XapaKTepuCTHKa
XUMHUYECKHUX 371ieMeHTOB VIA-
rpynnsl. Cepa u eé
coeguHenus (5 4)

06uas xapaKTepuCTHKa 3/1eMeHTOB VIA-rpynmnsbl.
Oco6eHHOCTH CTPOEHHS AaTOMOB 3THX 3JIEMEHTOB,
XapaKTepHbIe AJis HUX CTeNeHU OKucaeHus. CTpoeHue U
¢dusnyeckre cBOMCTBA MPOCTHIX BelleCTB — KUCJI0pPOJa U
cephl.

AnnoTrponHbie MogUUKALUK KUCI0POJA U CEPBI.
Xumuyeckue cBorcTBa cepbl. CepoBoJ0pO/;, CTPOEHHE,
dusnUecKre U XUMHUYECKHe CBONCTBA (KUCJIOTHbBIE U
BOCCTAHOBUTeJIbHBIE). OKCUABI Cepbl KaK MpeJCTaBUTENH
KHUCJIOTHBIX OKCH/10B. CepHas KUCJI0Ta, GU3NYeCcKre

Y XUMUYeCKHUe CBOUCTBA (001He KaK NPeICTaBUTES
KJIacca KUCJIOT U crieljuruyecKre), IpruMeHeHue.
CepHHCTast KUCJIOTA.

*XUMUYecKre peaklL{y, Jexallie B OCHOBe
MPOMBILIJIEHHOTO CII0co6a MoJIy4YeHUs1 CEpHON KHUCIOTHL.*
CoJti cepHOM KMCJIOTBI, Ka4eCTBEHHAs peaKlus Ha
cysbdaT-noH.

Haxox/ieHHe cephl U eé cOeJUHEHNUH B IPUPOJE.
*XHMMHYecKoe 3arpsi3HeHH e OKpYKarolei cpe/pl
CoeIMHEHUSIMU cephbl (KUCIOTHBIE AOX/H, 3arPsI3HEHHe
BO3/lyXa U BOJIOEMOB), CIIOCOOBI €ro NpejoTBpaleHus.*

JleMOHCTpaLMu

Konnekuuu (BuzeoMaTepuassl): cepa U eé coeiMHEHUS.
O6yrsiMBaHUe caxapa 1o/ e CcTBUEeM
KOHLEHTPUPOBAHHOM CEPHOM KUC/IOTHIL.

JlaGopaTopHble U NPpaKTU4YeCKHe PaGoOThI
JlaGopaTopHbIE ONbITHI:

O6HapyxeHUe CyJbpaT-MOHOB.

B3auMopeiicTBre pa36aBjeHHON CEPHON KHUCJIOTHI C
LIMHKOM. BeIuHC/IeHuA

10 ypaBHEHUSIM XMMHUYeCKHUX PeaKIni;

O6bACHATD 0611Me 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB 3/1eMeHTOB VIA-rpymnmne! 1 Ux
COeIMHEeHUH
C y4€TOM CTPOEHHUS UX aTOMOB C ONOPOM Ha cxeMy "Vi3MeHeHUe paZiuycoB B NoArpymnmnax".
XapakTepH3oBaTb pUsnYecKHe
Y XMMHYecKre CBOMCTBA MPOCTOr0 BelllecTBa Cephl U eé coeJUHeHUH (cepoBOJI0OPO/a, OKCH/OB
Cepbl, CEPHOU KUCJIOTHI, CyJIbGATOB), CIOCOOKI UX NOJIYYEeHHs], IPUMEHEHUE U 3HaUeHUe
B IPUPO/ie Y XKU3HU YeJI0BeKa C OTIOPOM Ha CXeMy U ILIaH.

OnpefienATh Halnuyue cyabdaT-HOHOB B pacTBODeE.

OGBACHATD CYILIHOCTb 3KOJIOTHYECKHX NP06JIeM, CBS3aHHBIX € NepepaboTKOH coeuHeHUH cepbl
nocJie CTpyKTypHUpOBaHUA MaTepHaa.

[I1aHMpPOBATh M OCYLIECTBJIATh Ha NPAKTHKE XMMUYeCKH e 3KCIIePUMEHTBI, IPOBOAUTH
Hab6JI10/leH s, Zie1aTh BbIBO/bI 110 pe3y/bTaTaM 3KCIIepUMeHTa.

CiefoBaThb NpaBuJaM 6e30NacHOM paboThl B 1aGopaTOpPUX MPHU UCHOJIb30BAaHUM XUMHUYECKOMN
Mocy/ibl M1 060py/J0BaHH N0/l PyKOBOJCTBOM IeJiarora.

[Ipor3BOAUTE BBIYUCIEHUS 110 XUMUYECKUM YPaBHEHUSIM I10 aJITOPUTMY.

Hcnosb30BaTh NpU BBINOJIHEHUH Y4e6HbBIX 33/JaHUH TeKCTbl yue6HUKA, CIPaBOYHble
Martepuasnsl ([lepuoanyeckylo cucTeMy XMMUYeCKuX a1eMeHTOB /Jl. U. MeHiesieeBa, Tabiumy
pacTBOPUMOCTH KHCJIOT, OCHOBAaHUH U cojlel B BOJie, 371eKTPOXUMUUECKUH PsJ, HaNpsXKeHU
MeTaJlJIOB).

Hcrosib30BaTh NpH BINOJIHEHUH yue6-

HbIX 33/JaHMH U B Npoliecce K CC/IeJ0BaTeIbCKOH AesTeIbHOCTH HayuyHO-NOMY ISPHYI0 JIUTepaTypy

XMUMHUUYECKOT0 COZlepKaHM s, CIpaBOYHble MaTepyabl, pecypcbl HUHTepHeTa

MocCJIe KOHCYIbTalMH C IIejaroroM
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Tema 5. O61as
XapaKTepuCTHKa
XUMHYECKHX 3J1eMeHTOB VA-
rpynmnsl. A30T, pocdop u ux
coeUHEHUS

(74)

O61uas xapaKTepuCTHKa 3J1eMeHTOB VA-Tpynnbl.
Oco6eHHOCTH CTPOEHHS AaTOMOB 3THX 3JIEMEHTOB,
XapaKTepHBbIe [JIsI HUX CTeNIeHU OKHUCJIeHHUs.

A3oT, pacnpocTpaHeHue B Ipupo/e, dusnyeckue u
XMMHYEeCKHe CBOMCTBA (B3aUMO/ieHCTBYE C META/IAMH U
HeMeTa/UIaMH - KUCJIOPOJIOM U BojiopoZoM). KpyroBopoTt
a3oTa B IPUPOJE.

AMMuak, ero pusnyecKkre U XMMHUYECKUE CBOMCTBA
(oxuceHNe, OCHOBHBIE CBOKWCTBA BOJJHOT'O pacTBOpa),
*nosyyeHue* u npuMeHenue. Cosi aMMOHHUS, UX
dusnyeckre U XUMUYECKHE CBOICTBA (pasJioKeHUe,
B3aMMO/eHCTBHE CO 1|eI09aMH ), IPUMeHEeHHe.
KayecTBeHHas peak1ysi HA MOHbl aMMOHHUS.

A3oTHas kuca0Ta, eé pusnuvecKre U XMUMUYECKHe CBOMCTBA
(o61ue KaK npeACcTaBUTESA KJIacca KUCIOT U
cnenuduyeckue). A3oTucTas kuciaoTa. Ucrnosb3oBaHue
HUTPATOB U COJIEH aMMOHHS B KQYeCTBE MUHEPAIbHBIX
yA06peHn.

*X"UMHUYecKoe 3arpsi3HeHNe OKpy»Kalollel cpesibl
coeIMHEHUSIMU a30Ta (KMCJIOTHbIE JJOX/AH, 3arpsi3HeHHe
BO3/lyXa, I0YBbI U BOJOEMOB).*

docdop, *amnorponHeie Moaudukanuu pocpopa*,
dusnyecKre U XUMHUYeCKHe CBOMCTBA (B3aUMO/IeHCTBHE C
MeTa/UIaMH, HeMeTa/lIaMH, *KOHLIeH TPUPOBaHHOH
a30THOM U CepHOU KUCJI0TaMH).*

Oxkcup docdopa(V) u pocoopHas kucaoTa, usnyeckue u
XMMMYECKH e CBOMCTBA, nmosyyeHue. KayecrBenHas
peaknus Ha pochaT-HOHBI.

HUcnonb3oBaHue GpocdaToB B KaueCTBE MUHEPAIbHBIX
yA0OpeHUi. 3arpsi3HeHre NPUPOIHBIX BOAOEMOB
dochaTtamu. JeMOHCTpALMU

Konnekuuu: ¢pocdop 1 ux coejuHeHuUs.
B3auMogelicTBUe KOHIIEHTPUPOBAHHOM a30THOM KUCJIOThI
C MeJIblo.

JlaGopaTopHbIe M IpaKTH4YeCKHe paGoThl
JlabopaTOpHbIE ONbITHI:

1. BzauMmogelicTBHe coJieli aMMOHMS C H[E/0YbIO.

2. O3HaKOMJIeHHE ¢ 06pa3aMy a30THBIX U G0ocHOPHBIX
yA06peHU.

[IpakTHueckas paboTa:

Ne 10. TosryyeHne aMMUaKa, U3y4eHHe ero CBOMCTB.

BuruucaeHus

O6BACHATD 06111e 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3/1eMeHTOB VA-IpyIIbl U UX
COoeJUHEHUH C y4ETOM CTPOEHHUS UX aTOMOB.

XapakTepHu3oBaThb pU3NUeCKHe U XUMHAYECKHe CBOWCTBA NPOCTHIX BellecTB a3oTa U ¢pocdopa u
HX COeIMHEHU M (aMMHaKa, CoJiell aMMOHUsI, a30THOU KHUCJIOThI, HUTPATOB, OKCU/IA
docdopa(V) u pocoopHo# kuca0ThL, hochaToB), CHOCO6HI UX MOJNYUEHHUS, TIPUMEHEHUE U
3HaYeHHe B IPUPOJe U )KU3HHU YeJIOBeKa C UCN0/Ib30BAHNEM CXEMBI.

OnpefiesITb HOHBI aMMOHHUA U HocdaT-NOHBI B pACTBOPE C UCMOJIb30BAHUEM TAGIHUIIbI
"XapakTepHble peaKIlU1 Ha KaTUOHbI U aHUOHBI".

OGBSICHATD CYILIHOCTb 3KOJIOTHUYECKUX NTPO6JIeM, CBI3aHHBIX C HAX0XK/eHUEM COeJUHEeHUH
azoTa u pocdopa B oKkpy:xarolel cpee.

[l1aHMpPOBATh U OCYLECTBJAATH Ha IPAKTHKe XMMHUYeCKUe 3KCIIepPUMeHThI, IPOBOAUTD
HaOJII0/IeHHs, Zle1aTh BLIBOABI 110 pe3yJbTaTaM dKCIepHU-MeHTa.

CiefoBaTh NpaBUJaM Ge30nacHOM paboThl B 1a60PaTOPUU NPU UCTOIb30BaHUH XUMUYECKOH
MoCyibl ¥ 060py/JOBaHHUS.

[Iporn3BOAUTE BBIYHUCIEHHUSA 10 XAMUYECKUM YPaBHEHHUSM.

Hcnoabp30BaTh NpHY BbINOJHEHUH yUeOHbIX 3aZlaHUM TeKCThI yueGHUKa, CIPaBOYHbIe
MaTepuasbl (IEPUOAUYECKYIO CUCTEMY XUMUYECKUX 3j1eMeHTOB /Jl. . MeH/esieeBa, TabaUIy
pPacTBOPUMOCTH KHCJIOT, OCHOBAaHHUH U COJIeH B BOJe, 3JIeKTPOXMMHUYECKUH PsIfl HANPSXKeHU
MeTaJlJIoB).

Hcnosb30BaTh NpY BHINOJHEHUH Y4e6HBIX 33/JaHUH U B IIPOLIECCe HCCIe0BaTENbCKON
JlesITeJIbHOCTH Hay4YHO-TIONYJIIPHYIO JIMTePaTypy XMMHUYeCKOTr0 COAeP>KaHMs, ClIpaBOYHbIe
MaTepuasbl, pecypcbl MHTepHeTa Iocjie KOHCY/IbTALUU C Ie[jaroroM
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— 110 ypaBHEHUSIM XUMHUYECKUX PeaAKIUI

Tema 6. O611as1 XapaKTepuc-
TUKA XUMHYECKHX 37IeMEeHTOB
IVA-rpynimsbl.

Yriiepoa i KpeMHHMH U UX
coeJMHEeHUsA

(84)

Yraepog, asutoTponHbie Moaudukanuu (rpadur, aimas),
pacnpocTpaHeHue B pUpojie, GU3ndYecKre U XHMUYECKHe
cBoicTBa. Afcop6ius. KpyroBopoT yriiepoja B IpUpPOJeE.
Okcu/bl yTIeposia, UX GU3NUYecKrue U XUMUYeCKHe
CBOMCTBA (B3aUMO/IEICTBHE C META/JIaMU, HEMETAaJLJIaMH,
*KOHLEHTPUPOBAHHOM a30THOW U CEPHOU KUCI0TaMu)*,
UX JeHCTBHE Ha KMBble OpraHU3MBbl, *nosydyeHne*

U IpUMeHeHHe. *JKoJIorH4ecKre Ipo6JieMbl, CBSI3aHHbIE C
okcugoM yriepoga(IV); runoresa rio6aabHOro
MOTeNJIeHUs KJIMMaTa; IapHUKOBBIN 3¢ deKT.*

YrosibHast KUCJI0Ta U e€ CoJY, uX Gpusnyeckue u
XUMH4YeCKHe CBOUCTBA, N0/1yYeHue U TpUMeHeHHe.
KauecTBeHHas peakijys Ha KapGOHAT-UOHbI.
*HcnoJsib30BaHKE KapOOHATOB B OBITY, MEAULHHE,
NPOMBIIIJIEHHOCTH, CeJIbCKOM X035 cTBe.*

KpeMmHui, ero pusnveckue u XUMH4eCKHe CBOUCTBA (Ha
npuMepe B3aUMOJeHCTBHUS C MeTa/UIaMU U HEMeTaJlJIaMH),
*1oJiy4eHre U IpUMeHeHUe B 3JIEKTPOHUKe.*
*CoeauHeHMs1 KpeMHUA B ipupoge. O61e
npezcTaBJieHUs 06 okcruge KpeMHHUsA(IV) u kpeMHUeBOH
kucaoTe. CHJIMKATHI, UX UCIOJIb30BAHUE B OBITY,
MeJMIIMHE, IPOMBIIIJIEHHOCTU. Baxk-Hel e
CTpoUTeJIbHble MaTepHaslbl: KepaMHUKa, CTEKJIO, [IEMEHT,
6eToH, *eJsie306eToH. [Ipo6JieMbl 6e30aCHOTO
HCIO0JIb30BAaHUSI CTPOUTE/bHBIX MaTEPHAJIOB B
MOBCEHEBHOMU KU3HU.* JleMOHCTpauuu

MoJiei KpUCTALJIMYECKUX PEIIETOK ajMasa, rpaduTa,
MOJIEKY bl QyJIIepeHa.

Azicop61yst pacTBOPEHHBIX BEILECTB aKTUBUPOBAHHBIM
yrJiém. [IpoTuBoras.

BuseomaTepuasbl: CUJIMKAaTHAas IPOMBbILIJIEHHOCTb.
Mojesin MOJIeKyJ1 OpraHUY€eCKHX BeLeCTB.
JlaGopaTopHbIe M IpaKTH4YeCKue PaGoThbl
JlabopaTopHbIi onbIT: KauecTBeHHas peakLyisi Ha
Kap6oHaT-MOoH. [IpaKkTHyecKue paboThl:

Ne 11. [TonyyeHue yIrieKUca0ro ra3a v usyyeHue ero
CBOMCTB.

Ne 12. PemieHue akcieprMeHTa/lbHbBIX 33/1a4 110 TEMeE
«HeMeTasnibi».

BbIYHC/IEHMS 110 ypaBHEHUAM XUMHUYECKUX PeaK Uy
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O6BAACHATD 061I111e 3aKOHOMEPHOCTH B U3MEHEHUH CBOKCTB 3/1eMeHTOB IVA-rpynmnsl U ux
CcoeJUHEHUH C y4ETOM CTPOEHHS UX aTOMOB.

XapakTepHu3oBaThb pU3NUeCKHe U XMMHUYeCKHe CBOMCTBA MPOCTHIX BELIECTB yIaepoa U
KpEMHHS U UX COe/JUHEHUH (OKCH/IOB yTJIepo/ia, YToJbHOM KHUCI0ThI, KApOOHATOB, OKCH/IA
KpeMHHMs], KpDeMHHEBOH KU CJIOTbI, CUJIMKATOB), CIOCO6BI UX NOJy4YeHUs, TPUMEHEHHE
Y 3HaYeHUe B IPUPO/ie U KU3HU YesI0BeKa.

Onpe/iesiaTh KapOOHAT- U CUJIUKAT-

HOHBI B pacTBODe.

O6BACHATD CYLHOCTb 3KOJOTHYECKUX NTPOGJIEM, CBA3aHHBIX C HAX0XK/JeHHUEM YTIJIEKHUC/IOro rasa
B OKpY»KalolleH cpefe.

[l1aHUpPOBATh U OCYLeCTBJ/IATh Ha IPAKTHKE XMMUYeCKHe 3KCIIepUMEHTHI,

[IpoBOAMTD HAbJII0/leHU, le1aTh BBIBOAbI 110 pe3y/IbTaTaM 3KCIepUMeHTa 1ocie
npeJBapUTeJbHON paboThI.

CiieoBaTh NpaBuJiaM 6e30MacHOM paboThl B J1a6OpaTOPUU MPHU UCIOJIb30BAHUM XUMUYECKOUN
nocy bl U 060py/10BaHUA.

Hcnonb30BaTh NpHY BbINOJHEHUH yUeOHBIX 33/laHUH TEKCThl yueGHUKA, CIpaBOYHbIe
Matepuassl ([lepuoanyeckyto cuCTeMy XMMHUYeCKUX 31eMeHTOB /JI. . MeHesieeBa, TabiuLy
pacTBOPUMOCTH KHCJIOT, OCHOBAaHUH U COJIel B BOJie, 3JIeKTPOXUMUYECKUH PsIfi HANIPSHKEHHUH
MeTaJlJIoB) Noc/Ie KOHCY/IbTALUU C IeAaroroM.

Hcnonp30BaTh NpHY BbINOJHEHUH yUeOHbBIX 33/JaHUH U B IIpoliecce UCCae0BaTeIbCKON
JlesITeJIbHOCTH HayYHO-NIONYJIIPHYIO JIMTepaTypy XMMHUYeCKOTr0 COAeP>KaHUs, CIpaBO4YHbIe
MaTepuasel, pecypcsl MHTepHeTa




Pa3gen 2. MeTta/i/ibl M X coerHeHus (20 4)

Tema 7. O611Me cBOMCTBaA
MeTaJI/IOB

(44)

O61uas XxapaKTepuCTHKa XUMUYECKUX 3JIEMEHTOB —
MeTaJ/lJIOB Ha OCHOBaHUH UX NOJIOKEeHHsI B
[leprosnyeckol cucTeMe XMMUYECKUX 3JIeMEHTOB

. U. MenjiesnieeBa u cTpoeHus1 aToMoB. CTpoeHre
MeTa/lJIoB. MeTa/inyecKasi CBsI3b U MeTa/lJIM4ecKas
KpHUCTA//TNYecKast peméTKa. JIeKTPOXUMHUYeCKUH psij
HanpshKeHUH MeTasoB. PU3nveckre U XUMAYECKHe
CBOMCTBA MeTaJlJIOB (B3aUMO/ieeICTBHe C KUCJI0POJ0M,
BOZIOH, KM CI0TaMH). *061pie cioco6 bl OTyYeHUs
MeTalJ10B.*

*[loHATHE 0 KOPPO3UU METAJIJIOB U OCHOBHBIE CITOCO6bI
3alUThI OT KOppo3uH. Criasbl (CTaJIb, YYTYH,
JIOPaIIOMUHUM, 6POH3a), UX IPUMEHEHUE B OBITY U
MPOMBIIIJIEHHOCTH.*

JleMOHCTpauu

0O3HakoMJIeHHE C 06pa3liaMi MeTaJIJIOB U CIJIABOB, UX
bU3UYeCKUMU CBOMCTBAMU.

Mogenu KpUCTa/JIMYECKUX PEeIlETOK MeTaJlJIOB.
Buseomatepuasnbl: KOppo3us MeTasJOB.

JlabopaTopHbIe M IPaKTHYeCKue paGoThbl
JlabopaTOpHbBIE ONbITHI:

OsHakoMJIeHHe ¢ 06pa3LiaMu CIJIaBOB MeTaJ/lJI0B.
3aBUCUMOCTb CKOPOCTH PeaKIMH MeTaJlIa C KHCI0TOH OT
HNPUPO/BI MEeTaJIA.

BbruucsieHus
[0 ypaBHEHUSIM XUMHUYECKUX peaKLIUi.

PackpbIBaTh CMbIC/ U3y4YaeMbIX MOHATUH U NPUMEHSATb 3TU MOHATHS IPYU ONIMCAaHUU CBOMCTB
BELIEeCTB U UX NpeBpalleHHH.

O6BSACHATD 061I111e 3aKOHOMEPHOCTH B U3MEeHEHUH CBOMCTB 3/1eMEHTOB-MEeTa/IJIOB U UX
COeJUHEHUH C y4ETOM CTPOEHHS UX aTOMOB.

XapaKTepHU30BaTh CTPOEHHE METAJIJIOB, 001LHe GU3NYECKHE U XUMUYECKHE CBOMCTBA METAJJIOB.

XapaKTepH30BaTb 061LI1e CIOCO6bI MOJyYeHUsI MeTa/JIOB [I0C/Ie CTPYKTYPHUPOBAHUSA
MaTepuaJa.

CnesnoBaTh npaBuaM 6e30MacHOM paGoThI B J1a60paTOPHUX NPH UCHOJIb30BAHUH XUMUUYECKOH
nocyAbl ¥ 060py/10BaHUA.

[Ipou3BOSUTH BbIYUCJIEHHUS 10 XHMUYECKUM YPaBHEHUSIM.

HWcnosb30BaTh NPU BbINOJHEHUH YYeOHBIX 33/JaHUH TEKCThI yUeOHHUKA, CIPABOYHbIE
MaTepuaibl ([leproanyeckyto cucTeMy XMMUYeCKUX 3jeMeHTOB /l. M. MeHaeneeBa, Tabuiy
PacTBOPUMOCTHU KHCJIOT, OCHOBAaHUH U COJIel B BOJIE, 3JIEKTPOXUMHUYECKUH psij| HANIPsKEHU
MeTaJlJIOB).

Hcnosnb30BaTh NpY BLINOJHEHUH Y4eGHBIX 33/JaHUI U B IPOLIeCce HCCle[0BaTeIbCKOM
JlesITeJIbHOCTH HayYHO-TIONYJIIPHYIO JINTEPATypy XMMHUYECKOr'0 COAEeP>KaHUs, ClIpaBOYHbIe
MaTepuaskl, pecypcsl MHTepHeTa Iocie npe/jBapUTeIbHON KOHCYJIbTALUH C IeJaroroM

Tema 8. BaxxHelmue
MEeTaJLJIbl U UX COeJUHEHUA
(16 9)

enounbie MeTabl. [losoxeHue B [lepuouyueckoit
cucTeMe XUMUYyeckux asieMeHToB /. . MeHneneeBa,
cTpoeHUe aToMOB. HaxoxzeHue B npupoze.
dusnyeckre U XUMUYECKHUE CBOUCTBA (Ha mpuMepe

HaTpuda u KaJIl/IH). OKCI/I,ELbI U TUAPOKCHUABI HATPUSA U KaJIUA.

[IpuMeHeHHe L1e/I0YHbIX MEeTAJLJIOB U UX COeJUHEHUH.
[llesioyHO3€eM e/ibHbIe MEeTaJ/lJIbl MAarHUH U KaJIbLUH,
cTpoeHue aToMoOB. [losioxkeHue B [lepuoauyeckoi cucreMe
XUMHUYecKux ayieMeHTOB /l. U. MeHeneeBa. HaxoxeHue B
npupoje. Pusnyeckre U XUMHUYECKHE CBOMCTBA.
BaxkHelilue coeiluHeHUs Kaabuus (OKCUA, THAPOKCUT,
cosin). *J)KEcTKOCTb BOZBI U CIIOCOOHI €€ yCTpaHeHus. ™

OGBSICHATD 061Me 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB 3JIEMEHTOB-META/IJIOB B IpyIIax U
WX COeJUHEHUH C YYETOM CTPOEHUS UX aTOMOB.

XapakTepu3oBaTh GU3NIECKHE U XUMHYECKHe CBOWCTBA NPOCTHIX BELIECTB METALJIOB U UX
coelMHEHUU (OKCU0B, TUAPOKCUOB, COJIEH) C 0OPOH Ha CXeMY, CIOCOGBI UX MOJIyY€eHus,
NpUMeHeHHe U 3HaYeHHe B IPHUPO/ie U U3HU YesI0BeKa.

Pacnio3HaBaThb C IOMOLIbI0 Ka4eCTBEHHbIX PeaKlMi HOHBI MeTaJlJI0B (MarHus, alloOMUHHUS, [IMHKA,
»KeJie3a, MeJlM) C MCIo/Ib30BaHHeM TabiuLpl "XapakTepHble peakU1 Ha KAaTHOHBI".

[11aHMPOBATD U OCYLIECTBJIATD HA MPAKTHKE XUMUYECKH e 3KCIIEpUMEHTbI, TPOBOJUTh
HabJII0IeH 1, JleJIaThb BbIBO/IbI 110 pe3y/ibTaTaM 3KCIepUMeHTa.

CiienoBaTh MpaBu/IaM 6e30MacHON paboThI B J1ab0paTOPUH MPH UCIT0JIb30BAaHU U XMMUYECKOH
NOCy /bl ¥ 000PYA0BAHHUS.

[TpOM3BOAMTD BHIYUCIEHUS 110 XUMUYECKHUM YPaBHEHUSAM.
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Anromunuii. [lonoxxenue B [lepuoauyeckoii cucteme
XUMHUYeCcKUX aj1eMeHTOoB /I. U. MeneneeBa, ctpoeHne
aToma. HaxoxxzaeHue B npupoje. Pusndeckue u
XUMUYecKHe cBoicTBa. AMdoTepHbIe CBONHCTBA OKCH/IA U
TUJPOKCUAA.

Keneso. [lonoxenue B [lepuoauyeckoi cucreme
XMMHUYeCKUX 371eMeHTOoB /JI. U. MeHienieeBa, cTpoeHne
aToMa. HaxoxzeHue B npupose. Pusndeckue u
XUMHUYecKre cBorucTBa. OKCUAbI, TUPOKCHBI U COTH
xesnesza(ll)

u xkese3a(lll): cocras, cBolicTBa U hosy4eHue.

JleMOHCTpauu

BsaumopeiicTBre HAaTPUs C BOJOH.

OkpalrMBaHue JlaMeHU HOHAMH HAaTPUS U KaJlus.
OxkpauMBaHue MJaMeH! HOHAMU KaJlbIUS.
B3zauMogelcTBUe OKCH/A Ka/bLUs C BOLOM.
BuseomaTepuasbl: TopeHUe KeJie3a B KUCIOPOJE U XJIope.

JlaGopaTopHble M MpaKTH4YecKHe paGoThl
JlaGopaTopHbIE ONbITHI:

O3HakKoMJIeHHe ¢ 06pa3laMy aJIFOMUHHUS U €ro CIIJIaBOB.
AMdoTepHbIe CBOMCTBA r'UAPOKCHA ATIOMUHUS.
KayecTBeHHbIe peaklMu Ha MOHBI XKeJie3a.

’KécTkocTb BOAbI M MeTOABI €€ yCTpaHeHHUs.
[IpakTHYecKUe paboThI:

Ne 10. PemieHue akcneprMeHTa/lbHBIX 33/1a4 110 TEMEe
«MeTasnabl».

BbruucsieHus
[0 YPaBHEHUAM XHUMHUUYECKUX peaKLui

BricTpauBaTh pa3BépHyThIe NMCbMEHHbIE U YCTHBIE OTBETHI C OOPOU Ha HHGOPMaLUIo U3
y4yeOHHUKa U CIIPaBOYHBIX MaTePHa/oOB, TPAaMOTHO HCIO0/b30BaTh U3y4YeHHbIN MOHATHUHHBINA
anmnapaT Kypca XUMHH.

Hcnonp30BaTh Y BHINOJHEHUH yUYeOHbIX 33/JaHUH U B ITpoLiecce MCCIe[0BaTeNbCKON
JlesITeJIbHOCTH HayYHO-NIONYJIIPHYIO JIMTepaTypy XMMHUYeCKOTr0 COAeP>KaHMs, CIpaBO4YHble
MaTepuasel, pecypcel UHTepHeTa

Paspen 3. MepBoHavanbHble XMMMY

ecKue NoHATUA 06 OpraHM4ecKux selLecTBax, 104

Tema 9. MNepBoHayvanbHble
XMMUYECKMEe NOHATUA 06
OpraHUYecKux BelLecTBax

O6wue mnpeacTaBaeHUs] 06 OCOOEHHOCTSX COCTaBa U
CTpOeHUs OpraHUYecKuX  COeJUHEHUH yriepogja.
[lepBoHava/sbHblEe MOHATHS 00 OPraHUYECKHUX BellecTBax
Kak 0 COeJJUHEeHUsX yrjepoja (MeTaH, 3TaH, 3THJIEH,
aleTWIeH, 3TaHOJ, [JIMLEPUH, YKCyCHas Kuciaora). *Ux
coCTaB ¥ XUMHYecKkoe cTpoeHue. Kiaccudpukanus
opranuyeckux BeljecTB.* [loHSAATHEe O GHOJOTHYECKHU
BRXXHBIX BeI[eCTBax: XXUpaX, OesKax, yrjieBojaXx — M HX
posn B KU3HU 4YesioBeKa. *MaTepuasbHOe eAUHCTBO

OGBbSICHATh NPUYMHBI MHOI006Pa3us BELECTB, HJIIOCTPUPOBATh B3aUMOCBS3b
HeopraHU4YeCcKHX COeJHHEHUH yTiepo/ia U OpraHMYecKUX BellecTB M0/, PYKOBO/CTBOM
yUUTeIA.

OO6BSICHATD yCI0BUS 6€30MaCHOTO UCI0JIb30BaHUS BELECTB U XUMHUYECKUX PeaKLUi B OBITY.

XapaKTepH30BaThb POJib XMMUH B Pa3/IMYHbIX chepax AesaTeTbHOCTH JI0Jel, OCHOBHbIE
BelllecTBa U MaTepHaJibl, IpUMeHsieMble B )KU3HU COBPEMEHHOT 0 YeJI0BeKa.
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OpraHWYeCcKHX U HEOpraHWYeCcKHUX CoeJUHeHU.*
[IpupoAHbIe HCTOYHUKH YTJ1€BO0POOB (YroJb,
NPUPOJHBIN ra3, HedTh), NPOAYKTHI UX IlepepaboTKH, UX
pOJib B GBITY M IPOMBIIIJIEHHOCTH.

Paspgen 4. O60o6menne Matepuana no kypey «Heopranmaeckas xumus» (4 4)

Tema 10. Xumus u okpyskarommas
cpena, lu

HoBble MaTepuaibl ¥ TexHOJIOTHH. BemmecTBa n
MaTepHasbl B OBCeJHEBHOM XKU3HU Yes0BeKa. XUMUS U
37,0poBbe. bezonacHoe HCNo/Ib30BaHKe BellecTB

U XMMHYECKUX peaKLUi B ObITY.

OCHOBBI 3K0JIOTUYECKOU 'PAMOTHOCTU. XMMHUYECKOE
3arpsisHeHue OKpy»Karollei cpepl (IpesesbHO
JlonycTuMas KoHlleHTpanus Beuiects — [1/1K).

PoJib XMMUM B pellleHUH 3K0JIOTHYECKHUX TP0o6JieM

060611eH1Ee MaTepUasa M0
Kypcy «Heopranudeckasi
XUMHUA», 34

060611eHe U CHCTEMATHU3alHs 110 KypCy
«Heopranuyeckasi XUMHsI»

XapaKTepH30BaThb POJIb XUMHUH B Pa3/IMYHbIX cdepax AeaTebHOCTH e, OCHOBHbIE
BelllecTBa U MaTepHaJibl, IPUMeHsieMble B )KU3HU COBPEMEHHOTO YeJI0BEKa.

. O6'BACHATD yCJIOBUSA 6€30MaCHOI0 UCI0/b30BAHUA BELECTB U XUMUYECKUX PeaKL[Uii B ObITY

AHaM3MpOBaTh U KPUTUYECKH OLlEHUBATh HHPOPMALMIO O BJAUSAHUHU IPOMBIILJIEHHOCTH,
CeJIbCKOT'0 X031MCTBa, TPAHCIOPTA U JIp. HAa COCTOSIHUE OKpY»KatoLlel cpespl.

YMeTb OKa3bIBaThb IEePBYIO MOMOIb IPU XMMHUYECKHX 0XKOI'aX U OTPaBJIEHHUSX.

[IpuHKUMAaTh y4acTHe B 00CyKAeHUU TPO6IEM XUMUYECKOU U 9KOJIOTMYECKOM HAallPaBJIEHHOCTH,
BbICKa3bIBaTh CO6CTBEHHYIO IIO3UIHUIO 110 Tpo6JieMe U NpeJjiaraTb BO3MOXKHbIE Ty TH eé
peleHuUsAC Onopoi Ha HHGOPMaAIUIO U3 y4eGHUKA U CIPaBOYHble MaTepHalbl, pecypchl
HuTepHeTa

[Ipu paspaboTke paboyell HmporpamMMbl B TeMaTHYE€CKOM IJIAHUPOBAHUU JOJDKHBI ObITb YYTEHbl BO3MOXHOCTHU HCIOJb30BAaHUS 3JIEKTPOHHBIX (LUPOBBIX)
06pa3oBaTeIbHbIX PECYPCOB, ABASIOUIMXCSA yue6HO-MeTOAMUeCKUMU MaTepHraaaMu (MyIbTUMeJUIHbIE IPOTPAMMBI, 3JIeKTPOHHbIE yYeOHUKH U 33JAYHHUKH, 3JIEKTPOHHbIE
O6UOJIMOTEKH, BUPTya/ibHbIE JIAOOPATOPUH, UI'POBBIE MPOrpaMMBbl, KOJJIEKIIUN LH(PPOBBIX 06pa30BaTebHbIX PECYPCOB), UCIO0JIb3YEeMbIMHU 151 06YYeHUS U BOCIHUTAHUSA
Pas3JIMYHBIX IPYIII 0J1b30BaTeNEH, TPEJCTaBAEHHbIMU B 3JIEKTPOHHOM (I[MPpOBOM) BH/IE U peaU3YIOIMMU JUiaKTHYeckre Bo3MoKHOCTH UKT, co mep:kaHue KOTOpbIX
COOTBETCTBYeT 3aKOHOJAaTeJIbCTBY 06 06pa30BaHuUM.
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