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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJabTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepalbHOl padodeil MnporpaMMbl
BOCITUTAHUS U ¢ YUYETOM KOHIIEIIINN MPENO aBaHusl yaeOHOTO MpeameTa « XuMUsD»
B 00pa3zoBaTeNbHBIX opranm3aiusx Poccuiickoit deneparuu.

[Iporpamma 1Mo XuMuM [Oa€T MPEJCTaBICHUE O LENAX, OOILIeH cTpaTeruu
OoOy4eHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIIMXCS CpPEICTBAMHU Yy4eOHOTro
npeaMera, YCTaHABIIMBAET 00s3aTENbHOE MIPEAMETHOE COJIEpKaHMeE,
IpeayCMaTpUBaET pACIpEAesIiCHHe €ro Mo KilaccaM U CTPYKTYPUPOBAHHE IIO
pazienaM U TeMaM MpOrpaMMbl IO XHWMHUH, OINPEAETAET KOJUYECTBEHHBIC U
Ka4EeCTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEIbHOCTh M3YYEHHS] XHMHUU C YYETOM  MEKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYaroUIMXCsi, OMNpPEACNSeT BO3MOXKHOCTH TMpeaMera s
peanu3aiuu TpeOOBaHHMM K pe3yJbTaTaM OCBOCHMS OCHOBHOWM 00pa3oBaTelbHOMN
porpaMMbl Ha YPOBHE OCHOBHOT'O OOMIEro 0Opa3oBaHMs, a TakKe TPeOOBaHMM K
pe3yibTaTamM 00y4YeHUsI XUMUU Ha YPOBHE 1eJIeH U3YUYEHUs MPEMETa U OCHOBHBIX
BUJIOB Y4YEOHO-ITO3HABATEIbHOM JEATEIbHOCTH OOYyYarolmerocs IO OCBOCHHIO
y4e0HOT0 co/IepKaHusl.

3HaHWE XWMHH CIYXKHUT OCHOBOW JIsi (OPMHPOBAHUS MHPOBO33PEHUS
oOy4Jaromnierocsi, ero MnpeACTaBICHU O MAaTepUaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
poJib UrparoT (QopMUpPYEMble XMMHUEH MPEACTABICHUS O B3aWMOIPEBPAIICHUIIX
SHEPrUM U 00 DBOJIIOIMU BEHIECTB B MPHUPOJIC, O MYTAX PEIICHUS TI00aTbHBIX
npo0JjieM yCTOMYMBOTO PAa3BUTHSI YEJIIOBEUECTBA — CBHIPHEBOM, YHEPTrEeTUUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacCHOCTH, TPOOJIEM 3IPaBOOXPAHECHHUSI.

N3ydyeHnne xumuu:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMUpOBaHUsI KYJIBTYPhI JIMYHOCTH, €€ 0011Iel U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ, B (DOPMUPOBAHUE MBIIIJICHUS W TBOPYECKUX CIIOCOOHOCTEM
OOy4JaromMXxcsi, HABBIKOB WX CAMOCTOSITEIHHOW  Y4EOHOUW JIESITENIbHOCTH,
OKCIIEPUMEHTAJILHBIX M HCCICJOBATEIBCKUX YMEHUN, HEOOXOIMMBIX KaKk B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM IeSITEILHOCTH;

3HAKOMHUT CO CHEHU(PUKON HAYYHOTO MBINUICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsa HA €JUMHCTBO MPUPOAbI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOUXCS;
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CIIOCOOCTBYET (POPMUPOBAHUIO ILIEHHOCTHOTO OTHOIICHHUS K E€CTECTBEHHO-
Hay4YHBIM 3HAHUSM, K IIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHbIC HamMpaBIICHUS B OOYYCHHH XUMUHU OOCCIICUMBAIOTCS CICTIM(PUKON
COJIepKaHMsl  y4eOHOTrO  MpeIMeTa, KOTOPBIM  SABJISIETCA  NEJaroruyecKu
aJlanTUPOBAHHBIM OTpa)kKeHHEeM 0a30BOM HAYKH XMUMHH Ha ONpPENeIEHHOM dTane e
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOTr'O OOIIEro 0Opa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHUE OOYYaIOIIMMHUCS CHCTEMBI IMEPBOHAYAIBHBIX TMOHATHUN XUMHUU, OCHOB
HEOPTaHUYECKOM XHUMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX TMOHSITUI
OpTraHUYECKON XUMUHU.

CtpykTypa cojiepkaHus MpOTrpaMMbl MO XUMHUHU CPOPMHUPOBAHA HA OCHOBE
CUCTEMHOI0 mojaxoaa K €€ uzydeHuro. ConaepkaHue CKIIAIBIBACTCS U3 CHUCTEMBbI
MOHSATUM O XUMHUUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMbI MOHITUH O XUMUYECKON
peakiuu. O06e 3T CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl 10 TPHUHIUITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUI HA OCHOBE TEOPETUUYECKUX MPEICTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJICKYJISIPHOTO YUYE€HHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— [Iepunoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHUS O CTPOCHHUH aTOMa U XUMHUYECKOMN CBSI3H;

— TpelncTaBlieHUd 00 JIEKTPOJUTHYECKON JIMCCOIMAIIMU BEIIECTB B
pacTBopax.

TeopeTndyeckue 3HAHHUS PACCMATPUBAIOTCA HA OCHOBE HAMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MTOCIIEIOBATEIHHO OT OJJHOTO
YPOBHSI K JPyromMy, BBITIONHSS (GYHKIMA OOBACHEHHS] W TMPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXHOCTEH MPAKTUUYECKOIO MPUMEHEHUS U IMOIYYCHHS
M3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIIOCOOCTBYET  (OPMHPOBAHUIO
IPEJICTABJICHNUS] O XUMHUYECKOW COCTABIIAIOLICH HAYyYHON KapTUHBI MHUPA B JIOTHKE
e€ CHUCTEeMHON NpHUPOJbI, LEHHOCTHOIO OTHONIEHWS K HAay4YHOMY 3HAaHHIO U
MeTOJilaM TO3HaHMWS B Hayke. M3ydeHue XUMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX mpeaMeToB: «OKpyXKalomuil MHpY,
«buonorus. 5—7 knacce» U «PU3nKaA. 7 KI1accy.

[Ipy wu3yyeHWH XUMHH TPOUCXOAUT (HOPMHUPOBAHME 3HAHUN OCHOB
XUMUYECKON HAyKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTUYECKOU
JEATEIBHOCTH 4YEJOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPHI.
3amaya y4eOHOro mpeaMera COCTOMT B (OPMUPOBAHUU CHUCTEMBI XUMUYECKUX
3HAHUN — BaKHEUINX (PaKTOB, IMMOHSATHMA, 3aKOHOB M TCOPETUUCCKUX IOJIOKECHHM,
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JIOCTYIIHBIX 00OOIIEHH MHPOBO33PEHUYECKOTO XapakTepa, s3blKka HayKd, B
OpUOOIIEHUM K HAyYHbIM METOJaM I[IO3HAaHWS TPU U3YYCHUH BEIIECTB M
XUMHUYECKUX peakiuii, B (GOPMHUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHUU U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIBHOW M y4eOHO-UCCIEI0BATEIbCKON
NEeATEIbHOCTH, OCBOCHHMHM NpPaBWJI 0€30IacHOr0 OOpameHusi ¢ BEUIECTBAMHU B
MOBCEHEBHOM >KU3HU.

[Ipu M3yyeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs Ba)KHOE
3HAYEHHE MPUOOPENH TaKUE LU, KaK:

— (GOpMHpOBaHHE WHTEIUICKTyaJIbHO pPAa3BUTOW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIbBHOMY MPUHATUIO PEUICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HU;

—  HampaBJCHHOCTh OOYy4YEHMs] Ha CHCTEMaTH4YeCKOoe MpUOOIIEHUE
oOy4JaronmMxcss K CaMOCTOSATEIbHON IO3HABATEIbHOM JI€ATEIbHOCTH, HAyYHbBIM
METOJlaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrieueHne yciIoBuil, CIOCOOCTBYIOLIUX MPUOOPETEHUIO 00YUYatOITUMUCS
OMNbITa PAa3HOOOPA3HOM JEATETBbHOCTH, MO3HAHMS U CAMOINO3HAHUS, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETECHIIMI), UMEIOIINX YHUBEPCAIbHOE 3HAUYECHHE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (¢opmupoBanue o0Omed (YHKIMOHAIBHOM M  €CTECTBEHHO-HAY4YHOMH
IPaMOTHOCTH, B TOM UHCJIE€ YMEHUH OOBSCHATH W OLECHUBATh SBJICHUS
OKPYXaIOLEr0o MHUpA, MCHOJIb3ys 3HAHUS W OMbBIT, MOJYYCHHbIE MPU H3YYECHUU
XUMHH, TPUMEHATh WX TPHU pEHIeHHH NpoOsiieM B TOBCEIHEBHON >KM3HU U
TPYAOBOU JIE€SATEIBHOCTH;

— (QopmupoBaHue y OOyyaroUUMXcs T'yMaHUCTHUYECKUX OTHOILIEHUH,
NOHMMAaHHS LEHHOCTH XUMHYECKMX 3HaHUN g BBIPAOOTKH 3KOJOTUYECKU
1€JIeCO00Pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JEATEIIBHOCTH B IEJSIX
COXPAHEHMS CBOETO 3J0POBbS U OKPYKAIOLIEH MPUPOTHON CPEIIBI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIO U
CAMOBOCIIUTAaHMIO HAa OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOpPY MpO(dUIIS U HAMPABICHHOCTH AaJIbHEUILIEro
oOy4eHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX I HM3YYEHUST XHMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctaisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



JenaprameHT obpa3oBanus AxMuHucTpauun . ExkatepunOypra
MyHHIUIATBHOE aBTOHOMHOE 00111e00pa3oBaTeNbHOe YUPEKACHUE — CpeHsis o0meoopasoBaTenpHast mkona Ne 36 um. M.I1.Onunnosa
620078, r. ExatepunOypr, yin. Mansmmesa, 134 ten. 8(343) 374-02-91,
e-mail: mou36ekb@mail.ru

COJEPXAHUE OBYUYEHUA

8 KIIACC

IlepBoHayajibHbIE XUMHYECKHE IOHATHSA

[Ipeamer xumun. Poslb XMMUM B KU3HU 4YeJIOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemjectBa. DU3MYECKHE CBOWCTBA BEHIECTB. ATpEraTHOE COCTOSHUE
BemiecTB. [loHsATHE O MeTOAaxX MO3HAHWS B XUMHH. UMCTHIC BEIIECTBA U CMECH.
CriocoObI pa3AeieHust CMECEH.

ATOMBI U MOJIEKYJIbI. XHUMHUYECKHE 3JeMEHThl. CHMBOJIBI XUMHUYECKHUX
aneMeHTOB. [IpocThie U COXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuueckasi ¢opmyna. BajaeHTHOCTh aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BemlecTB. OTHOCHUTENbHAsE aTOMHas Macca.
OTHOcHUTeNbHAsT MOJICKYJIsIpHAas Macca. MaccoBasi 10Ji1 XUMHUECKOTO dJIEMEHTa B
COECIMHEHUMU.

KonuuectBo BemectBa. Moabs. MosipHas Macca. B3auMocBsI3b KOJTMYECTBA,
MacChl W 4YHCJIAa CTPYKTYPHBIX €IWMHHUI] BemecTBa. Pacuérel mo ¢dopmynam
XUMUYECKUAX COCTUHEHUM.

du3nyecKkre U XUMUYECKUE SBIICHUS. XUMHUYECKasl peakiusd U e¢ MPU3HAKH.
3aKOH COXpaHEHHsI MacChl BEIIECTB. XUMHUYecKkHe ypaBHeHUs. Kiaccudukarms
XUMHUYECKUX peaKIuil (CoeqMHEHUS, Pa3JIOKEHUS, 3aMeIlIeHHUsI, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCYIOH, paBuiIaMu paboOThl B JTaOOPATOPUU H
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM 00OPYAOBAHHEM, U3YYCHHE U OMHUCAHUE
bu3MYecKuX CBOWCTB 0O0pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOJACHUE
busnueckux (MIaBJICHUE BOCKA, TasHUE JIbJIa, PAaCTUPAHHE caxapa B CTYIIKE,
KATICHUE W KOHJCHCAIMS BOJBI) M XMMHYECKHX (TOpEHHE CBEUYH, MPOKATMBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMOJICUCTBUE MeJla C KUCJIOTON) sIBICHNM, HAOII0/ICHUE U
ONKCAaHHE TMPU3HAKOB MPOTEKAHWUS XMMUYECKUX peakiuii (pasiokeHHe caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapwuisi, pa3ioKeHHE THUAPOKCH]IA
menu (I1) npu HarpeBanuu, B3auMOJIEUCTBHUE kele3a ¢ pactBopoM conu meau (1),
M3y4eHHE CIOCOOOB pa3jIeiCHUs CMECEH: ¢ MOMOIIbI0 MarHura, (puibTpoBaHUE,
BBITIApUBaHUE, AUCTHLIAIMS, XpoMaTorpadus, MPOBEACHNUE OUYUCTKH TOBAPESHHOMN
CONM, HaONIOJICHWE W  ONUCaHWE  pe3yJbTaTOB  MPOBEACHHS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHWS MAaCChl, CO3/JaHHE MOJIEIeH MOJICKYJ
(I1IapOCTEePKHEBBIX ).

Baxueimume npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3nemMeHT U mpocToe
BemecTBo. HaxokneHue kucimopoma B Tpupoae, (U3MUYECKHE W XUMHUYECKUE
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cBoiictBa (peakuuu ropeHus). Oxcunpl. [lpumenenue xkucnopona. CrocoOsbl
MOJIyYeHHUs] KUclopoda B JabopaToOpuu W TPOMBINUIEHHOCTU. Kpyrosopor
KHcIopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISA KACIOPOaa.

TennoBoit 3 (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHHS,
9K30- M DHAOTEPMHUYECKHE peakUuuu. TOIUIMBO: yroiab M METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MAPHUKOBOT0 3(pdekTa, pazpyiieHrne 030HOBOTO CIOSI.

Bomopon — »snemeHT U mpoctoe BemiecTtBo. HaxoxkaeHuwe Bomopona B
npupoae, GU3NYECKUE ¢ XUMHUYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
nonyuyeHust. Kucmorel u comnu.

Monsipabiii 00BEM ra3oB. Pacy€Tsl Mo XUMHUUECKUM YPaBHEHUSIM.

dusnyeckne cBoucTBa BOAbl. Boma kak pactBopurens. PacTBOpEIL
HacpilieHHbIE M HEHACBIIEHHBIE PAacTBOpPbI. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBas 10Ji BEIIECTBA B paCTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Pose pacTBOpOB B mpuposie U B KU3HU 4eiioBeKa. KpyroBopoT BoAbl B MPUPOIE.
3arps3HeHHe NpUPOJHBIX BoA. OXpaHa v OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkanusa Heopranuueckux coenuHeHuid. Oxcuzapl. Kmaccudukaims
OKCUJIOB:  cojeoOpasyomiue (OCHOBHBIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcunoB. Dusnueckue U XUMHUYECKHUE
CBOMCTBA OKCUJIOB. [lomyueHne okcuaos.

OcunoBanus. Knaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMbIC
ocHOBaHusA. HomeHkiarypa ocHOBaHui. PU3NUECKHE U XUMHYECKUE CBOKCTBA
ocHoBaHuU. [lonydyeHne OCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kuciot. Ousndeckue u
XMMHUYECKUE CBOWCTBA KUCIOT. Psan aktuBHOocTM MetaimioB H. H. bekerosa.
[Tonydyenue KUCIOT.

Conu. HomeHnkiarypa coseil. @U3MYECKHE U XMMHYECKHUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eHeTnyeckas CBSI3b MEXKIY KIACCAMU HEOPTaHUYECKUX COCTMHEHMUI.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE OIPEAECIICHUE COAECPKAHUsI KUCIOPOAa B BO3AYyX€, MOJIyUEHHUE,
coOupaHue, pacrno3HaBaHWE M HU3YyUYCHHE CBOMCTB KHUCIOpOJa, HAOJI0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUSI W
MpeKpalleHus TopeHust (Mmokapa), O3HAKOMJICHHE C OOpa3laMH OKCHUIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACNO3HABAHME W W3YUYCHHE
CBOMCTB BOJIOpoJia (TOpeHue), B3auMozencTBUe Bojopoaa ¢ okcujaoMm menu (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJIEHUE OOpa3llOB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIEI0BaHHE OCOOCHHOCTEM pPACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
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MacCOBOW J0JIEd pacTBOPEHHOIO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAJTIAMU
(HaTpueM ©  KaiblMeM) (BO3MOXKHO  HCIOJIb30BaHUE BHJIEOMATEPHAIIOB),
uccieqoBaHe oO0pa3lOB HEOPraHMYECKUX BEIIECTB PAa3JIMYHBIX  KJIACCOB,
HaOJIOICHNE W3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT W IIEIOYEH,
u3ydyeHue B3auMopeiicTBusa okcupa menud (II) ¢ pacTBOpoM CepHOW KHCIIOTHI,
KHCJIOT C MeETajulaMHy, pPeaklUWil HEUTpalh3aluH, IOIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHHWM, BBITECHEHHE OJIHOTO METajla JPYTHMM K3 PacTBOpa COJM, PEUICHUE
DKCIIEPUMEHTAIIBHBIX 3aJlad N0 TeMe «BaXHeWIne KIacChl HEOPraHMYECKHX
COCIMHECHUI.

IMepuoauueckui 3axkoH u Ilepuoguyeckass cucreMa XHUMHYECKHX
iemeHTOoB JI. W. MenpgeneeBa. CtpoeHune arToMoB. XHUMHYECKAsl CBA3b.
OKHCIANTETbHO-BOCCTAHOBUTEIbHbIC PEAKINHU

[lepBbie TOMBITKK KiIacCCU(PUKAIMK XUMUUYECKUX 3JeMeHTOB. l[loHsitHe O
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOpPhIe 00pa3yoT aMm(pOTEPHBIE OKCHIbI
Y TUAPOKCUJIBI.

[Tepunonnueckuit 3akoH. [leproanueckas cucteMa XMMAYECKUAX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkonmepuonHas U JIMHHONEpUOAHAs  (OPMBI
[Tepronnueckoit cucrembl xumuueckux 3nemeHToB J[. . Menneneesa. [lepuoas
u rpynnbl. Ouzndeckuil CMBICI IOPSAAKOBOIO HOMEPA, HOMEPOB IEpUOAA U
IPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sAep. M3oromnsl. Dnektponsl. CtpoeHune
AJIEKTPOHHBIX  000JIOUEK aTOMOB TepBbIX 20 XUMHYECKHUX DJIEMEHTOB
ITepuonnueckoin cucremsl J[. . MenneneeBa. XapakTepUCTUKAa XHUMHUYECKOIO
AJIEMEHTA I10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. . Menaeneena.

3aKOHOMEpPHOCTA M3MEHEHUSI pajJnyca aTOMOB XWMHUYECKHUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNIiaM ¥ NEPUOIAM.

3nauenue [leprnonnueckoro 3akona u [leppoandyeckoi CUCTEMbBI XUMHUYECKUX
AJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenngeneeB — yuy€Hbli U
IpaKIaHUH.

Xumudeckas cBsa3b. KoBajieHTHast (ToJisipHass M HEMOJISIPHAs))  CBS3b.
DJIEKTPOOTPULIATENLHOCTh XUMUYECKUX 3J1€EMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHus.  OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Tporecchl okucIeHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

H3y4eHHEe OOpasloB BEHIECTB METAUIOB M HEMETAJIOB, B3aMMOJICHCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHUCJIOT U IIEJIOYEH, MPOBEICHUE OIBITOB,
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WUIIOCTPUPYIOLIUX ~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUl
(ropenue, peakiiiy pa3ioKeHHsI, COSIUHEHU).

Mescnpeomemmnbnie ceasu

Peanmnsanuss MeXNpeIMETHBIX CBSI3€M INPU W3YYEHHM XUMHM B 8 KJlacce
OCYLIECTBJISIETCS. 4Y€pe3 HCIIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHM, SIBJISIOMIMXCS CUCTEMHBIMH JJISI OTIEIBHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIE TOHATHS: HAYYHBIA (DaKkT, TMIOTE3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUIHOCTh, HAOIOICHHE,
AKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

dusnka: Marepus, aTroM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIH],
M30TOIIbI, PAaJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUM 3apsjl, BEIIECTBO, TENO,
00bEM, arperaTHo€ COCTOSIHUE BEIIECTBA, ra3, (PU3MYECKUE BEIUYUHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, IUTAHETHI, 3BE311bI, COoNHIIE.

buonorus: dorocuntes, Apixanue, onocdepa.

['eorpadusi: armocdepa, ruapochepa, MHHEpaTbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAaEMBbIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KNIACC

BemecTBo M XMMHUYecKasi peaKkius

[Tepuonuuecknii 3axoH. [lepuoanueckasi cucreMa XUMUYECKUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOWCTB
XUMHUUYECKUX DJJIEMEHTOB TMEPBBIX TPEX TMEPUOAOB, Kaus, KalblUud MU HX
COCMHEHUM B COOTBETCTBUU C IIOJOKEHHEM »3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOEHHUEM HX aTOMOB.

CrpoeHre BellecTBa: BHIbl XUMUYECKOW CBSI3U. THUIBI KPUCTAIIIMYECKHUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEUIECTBA OT TUIA KPUCTAUIMYECKOW PEIIETKHU U
BHJAa XUMHYECKOU CBSI3H.

Knaccuduxaiyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BENIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAas CBSI3b HEOPTraHUYECKUX BEUIECTB.

Knaccuduxanys XuMUYECKUX PEeAKIUN MO pa3IMYHbIM MpU3HaKaM (110 YUCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TemaoBomMy 3ddekrty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHYECKUX DJIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTaln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINH, TEPMOXUMHUYECKUE
ypaBHEHMUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonstre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsATHEe 0 TOMOT€HHBIX M IeTepOTCHHBIX
peakuusx. [lonsatre o karamuse. [loHsTHE 0 XMMHUYECKOM paBHOBECUU. DAKTOPHI,
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BIIMAIOIIME HA CKOPOCTh XMMHUYECKOW pEaKUUW U TOJOKEHUE XHUMHYECKOIO
paBHOBECHS.

OKHCIIUTENbHO-BOCCTAHOBUTENIBHBIE ~ PEAKLMM,  AJIEKTPOHHBINM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  PEaKLUU. CocraBieHue  ypaBHEHUI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMd C  HWCIOJb30BAHUEM  METOJA
AJIEKTPOHHOTO OallaHca.

Teopus 3AEKTPONUTHUECKON TUCCOLMAIMU. DIIEKTPOJIUTHI U HEAJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MeXaHu3M JHUCCOLMAIIMU BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMUYECKOH CcBs3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE JIEKTPOJIUTHI.

Peakiuun noHHOTO OOMeHa. Y CI0BUS MPOTEKAHUS PEAKIUi HOHHOTO OOMEHa,
MOJHBIE W COKpalI¢HHbIE HWOHHBbIE YypaBHEHUs peakiuil. CBoWCTBa KHUCIOT,
OCHOBAaHMM U cOJell B CBeTE TMpPEACTaBICHUN 00 DIEKTPOIUTHUYECKOM
nucconuanuu. KauectBeHHble peakiiuy Ha HOHBI. [IoHATHE 0 THIPOIIU3E CONei.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJCIISIMU KPUCTAIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HeMeTaioB (rpadura M anmasa), CIOXKHBIX BEIIECTB
(xopuaa HaTpusA), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peaklHu
OT BO3JICUCTBHS Pa3IUYHBIX (DAKTOPOB, MCCIECIOBAHUE IIIEKTPOIPOBOJIHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCAa AUCCOLNMALNMA KHCIOT, WIEIOYEed U COJIEH
(BO3MOXKHO  MCIIOJIB30BAaHME BHJEO MaTepUaloB), IPOBEICHHE  OIBITOB,
WUTIOCTPUPYIOIINX ~ TPU3HAKA ~ NPOTEKAHHWS  peakluid  HOHHOTO  oOMeHa
(oOpa3zoBanue ocajaka, BbIIEJIEHUE Tas3a, oO0pa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIUX ~ IPUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBHUTENBHBIX  peakuui
(ropeHue, peakiuu PasyioKeHHs, COCTUHEHUs), PACTIO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C IOMONIbIO KAUYECTBEHHBIX pEaKIUMid Ha HOHBI, pEUICHUE
AKCIEPUMEHTAJIbHBIX 3a]1a4.

Hemertanbl 1 uX coeiMHEeHUS

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTEeNeHU OKucieHus. CTpoeHrne U (U3NYECKUe CBOWMCTBA MPOCTHIX
BEIIECTB — TajloreHoB. XWMHUUYECKHE CBOWCTBA HAa MpUMEpe  XJopa
(B3aUMOJEHCTBUE C METalJlaM{, HEMeTaUlaMy, IIeJIo4aMH). XJIOPOBOAOPO/I.
ConsiHast KWCIIOTa, XMMUYECKHE CBOMCTBA, IMOJYy4YEHHE, NpUMEHEHHUE. JlelicTBhe
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M YeJOBEKa. BaKHEHIIHMe XJIOPUIbl U UX
HaXO0XKJEHUE B IPUPOJE.

O6mast xapaktepuctuka sneMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
MPOCTHIX BELIECTB — KUCIOPOAA U Cepbl. AJIIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMudeckue cBoiictBa cepbl. CepoBOAOPOJ, CTpOeHHE, (PU3NYECKUE U
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XUMHUYecKue cBocTBa. OKCUIIBI Cepbl KakK MPEACTaBUTEIN KUCIOTHBIX OKCHIIOB.
Cepnass kucioTa, (Qu3Myeckue U XUMHUYECKHE CBOMcTBa (oOmue Kak
IpeCTaBUTEN Kilacca KHCIOT H crneuuduueckue). XUMHUYECKHE PpEaKIvu,
JeKale B OCHOBE IMPOMBIIUICEHHOTO CHOc0o0a TMOMYYeHHsS] CEpHOM KHCIOTHI.
[Ipumenenue cepHoil KUCIOThL. COJIM CEPHOI KHCIIOThI, KAUECTBEHHAS PEaKIIMs Ha
cynbdar-uoH. HaxoxkzeHue cepbl U €€ COCAMHEHHN B MNpuUpojae. XHUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEeH Cpelbl COCIMHEHUSIMH cepbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPAILCHUSI.

OOmiast xapaktepucTuka 371eMeHTOB VA-rpymnmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIEC CTENEHU OKHCIIEHUA. A30T, paclpoCTpaHEHHE B MPHUPO/IE,
busnueckue U XuMHIeckue cBoiicTBa. KpyroBopor azora B npupojie. AMMHUaK, €ro
bu3nUecKue 1 XUMUYECKHUE CBOMCTBA, MONyuyeHrue U npuMenenue. Com aMMOHUS,
uX pU3NYECKUEe U XUMUYECKUE CBOICTBA, MpuMeHeHne. KadecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THas KHCIOTa, €€ moiydeHue, (PU3MUecKue W XUMHUYECKUE
cBOiicTBa (0OIME Kak MpEeJACTaBUTENS Kilacca KHUCIOT U  crenudpuyecKue).
Hcnonb3oBaHne HUTPATOB M COJIEM aMMOHHUST B KadyeCcTBE MHHEpAJIbHBIX
ynoopeHuii. XuMHU4eCKOe 3arpsi3HEHUE OKPYKAIOIMIeH Cpeibl COeAMHEHUSIMHU a30Ta
(KUCIIOTHBIE JIOXKIW, 3arps3HEHHE BO3AyXa, MOYBbI W BoAoEéMOB). Docdop,
alloTponHele Moaudukauuu (ochopa, pU3MUECKUE U XUMHUYECKHUE CBOMCTBA.
Oxcun docdopa (V) u dbochopHas Kuciaora, pu3MIecKUe U XUMHUIECKHUE CBOMCTBA,
nosyuerue. Mcnons3oBanue GocdaroB B kauecTBE MUHEPAIBHBIX YI00pEHUH.

Oo6mas xapaktepuctuka 3neMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEepHbIE  CTENEHH  OKHUCIEHHWS.  YTIEpoJ,  aJIOTPOITHBIC
MOAU(UKAIIUKA, PACHPOCTPAHEHHE B TMpUpojae, (UMYECKHE U XUMHUYECKHE
cBoiicTBa. Ancop6Ouus. Kpyrosopot yriepoaa B npupoje. OKCuabl yriepojaa, ux
buznueckue W XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
MOJlyYeHUE W TMPUMEHECHHE. DKOJIOTMYECKHE TPOOJIEMBI, CBS3aHHBIE C OKCHIOM
yriaepoaa (IV), rumore3a ria00albHOTO TOTEIJICHUS KJIWMaTa, MapHUKOBBIN
addekr. YronpHas KucaoTa ¥ €€ coM, uX (PU3NYECKHe U XMMHUYCCKHE CBONCTBA,
NMoJIydeHrue W mnpuMeHeHne. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonp3oBanne kapOOHATOB B OBITY, MEIUIIMHE, TIPOMBIIUICHHOCTH U CEITECKOM
XO3SIMCTBE.

[TepBoHavyabHBIE TIOHATHS 00 OPTAHUYECKUX BEIIECTBAX KaK O COSTMHEHMSIX
yraepoja (MeTaH, 3TaH, TUJICH, alleTHICH, dTaHOJI, TJINIEPUH, YKCYCHAs KUCIIOTA).
[IpupogHbie HMCTOYHUKU YTIEBOJAOPOAOB (yrojib, TMPUPOIHBINA Ta3, HEDTH),
MPOAYKTBI UX TepepaboTku (OEH3WH), UX POJib B OBITY W MNPOMBIIIJIEHHOCTH.
[TonsiTie 0 OMOTOTUYECKU BAXKHBIX BEIIECTBAX: )KHpaX, OeKax, yrieBogax — U uxX
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ponu B OKM3HM 4YeJoBeKa. MarepuaibHOE €IMHCTBO OpPraHUYECKUX H
HEOPTaHUYECKUX COCTUHEHHUI.

Kpemuuii, ero ¢Qusmueckue u XUMHYECKHE CBOWCTBA, TMOJY4YCHHE U
npuMenenue. CoenuHeHuss KpeMHusi B mpupoje. OOuue mnpeacTaBieHUs 00
okcunie kpemaust (IV) u kpemuueBoi kucinore. CUIMKAThl, X UCIOJIL30BaHUE B
ObITYy, B IIPOMBIIIUICHHOCTU. BakHelilne cTpouTenbHble MaTepHallbl: KepaMuKa,
CTEKJIO, IIEeMEeHT, O0eToH, keye300eToH. [Ipobiembl 0e30MacHOro MCMOIb30BAHUS
CTPOUTEIIbHBIX MAaTEPUAIIOB B IIOBCEAHEBHOM KU3HMU.

Xumuueckuii IKcnepumenm:

U3ydeHue 00pa3l0B HEOPTaHUYECKUX BEIIECTB, CBOWCTB COJITHOW KUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJI-MOHBI U HAOJIOICHHUE MPU3HAKOB
UX TPOTEKAHMsI, OIBITHI, OTpakawlue (QU3NYECKHUe M XHMHUYECKHE CBOMCTBA
raJlorT€HOB M WX COEJUHEHHH (BO3MOYKHO HCIIOJIb30BAaHUE BHIEOMATEPUATIOB),
O3HaKOMJIEHHE ¢ oOpa3laMud XJOpHUAOB (TAJIOTE€HUIOB), O3HAKOMJICHHUE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJB30BaHHE
BUJIEOMATEPHUAIOB), HAOJIOJCHHE TIpollecca OOYTIMBaHUs caxapa Mo JACUCTBHEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3y4YCHUE XUMHYECKHX CBOMCTB
pa30aBIEHHOIN CEPHOM KUCIIOTHI, MPOBEJEHUE KAUECTBEHHOW PEaklMK Ha Cyab(dar-
MOH W HAOJI0JeHUE NpH3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (PU3HUYECKUMU
cBoiicTBaMu a3zora, ¢ochopa M HUX COCIUHEHHH (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHUATIOB), 00pa3iaMu a30THBIX U (HOCHOPHBIX YI0OpEHUM, MOTydeHUe,
coOupaHue, pacrno3HaBaHWE€ M M3YYEHHE CBOICTB aMMHakKa, I[POBEACHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHMS U QocdaT-uOH U M3yUYECHHE MPU3HAKOB
UX MPOTEKaHMUsI, B3aUMOJICICTBUE KOHIICHTPUPOBAHHOM a30THOM KUCIIOThI C MEJIbIO
(BO3MOKHO HCIOJIb30BaHUE BUICOMATEPHUAIIOB), M3y4ECHUE MOJIEJIeN
KPUCTAJUIMYECKUX PEmETOK anmasa, rpadura, ¢yiiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCcOpPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTMBOra3a, MoJy4yeHHe, cOOUpaHue, paclo3HaABaHUE U U3y4YEHUE
CBOMCTB YIJIEKHCJIOTO Tra3a, MPOBE/ICHUE KauyeCTBEHHBIX pPEakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W W3YYEHHE MPHU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MNPOAYKIMEN CHIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE OSKCIEPUMEHTAIBHBIX
3az1a4 1o reme «BakHelIe HeMeTaluIbl ¥ UX COSIUHEHUS.

MeTasuuibl 4 UX COCAMHEHMS

OO0mmast xapakTepUCTHKAa XUMHUIECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHUH
ux nosioxkeHuss B llepmommueckon cucreme xumuyeckux siaemeHtoB . U.
MeHnneneeBa u cTpoeHus: aToMoB. CTpOEHHE MeETaUIOB. MeTtayundeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEImETKAa.  DJIEKTPOXUMHUYECKUH  psij
HarnpsHkeHU MeTawioB. Ou3nyeckue U XMMUYECKHUEe CBOMCTBAa MeTauioB. OO0rue
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criocoObl ToydeHuss MeTauioB. [loHATHE O KOppo3WM METAJIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Koppo3uu. CruiaBbl (CTallb, YyT'yH, JIOPATIOMHHUH,
OpoOH32a) ¥ UX IPUMEHEHNE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenounsie mMeTamnel: nonoxeHue B [lepuoanyeckon cucremMe XMMHYECKHX
sanemeHToB . 1. MenpaeneeBa, CTpO€HHE MX aTOMOB, HAXOXJICHUE B MPUPOJE.
dusznyecKkue U XMMHUYECKUEe CBOMCTBA (Ha mpuMmepe HaTtpus U Kamus). OKCUIbl U
TUJAPOKCUABI HaTpusd W Kanus. [[puMeHEHue IIEJOYHBIX METaIJIOB M UX
COCIUHCHUMH.

[[lenoyHo3emMenbpHbIE METAUIBI MarHMid W KalblMH: IIOJIOXKECHHE B
[Tepuomuueckon cucreMe xumuueckux aneMeHToB Jl. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaxX0X/JI€HUE B Npupoae. PU3NYECKUE U XUMUYECKUE CBOMCTBA MarHus
U Kanplusa. Baxkueilmme coequHEHHS Kalblus (OKCHA, THIPOKCHUI, COJIH).
JKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUSI.

AuroMuHUN: TTo10keHUe B [leprondeckor CuCTeMe XUMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpOEHHE aTtoma, HaxXxoXAcHHWE B mpupojae. dPuznmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THIPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
N. MeHnneneeBa, CTpOE€HHE aroMa, HaxXOXAeHHWe B mnpupoae. dusznueckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U conn xkenesa (11) u xenesa
(III), mx cocTaB, CBOMCTBA U MMOJyYCHHE.

Xumuueckuii Ikcnepumenm:

O3HAaKOMJICHME ¢ oOpa3llaMd METAJIOB U CIUIABOB, WX (HU3UUYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOYKHO
WCIIOJb30BaHNE BHUACOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KaJbllUsl W HATpus C BOJOW (BO3MOXKHO MCIIOJIB30BAHUE BHJACOMATEPUATIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOIECCAa TOPEHUS KEIe3a B KUCIOPOJE
(BO3BMOXKHO  KCMOJIb30BAaHWE  BHJIEOMATEPUANIOB), MPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEaKIMii HAa MOHBI: MarHus, KajJbllUs, aJIFOMUHUS, IIMHKA, JKeJe3a
(I1) u xeneza (III), meau (1), HaGrOEHNE M OMTUCAHUE TPOIECCOB OKPAITMBAHMS
MJJaMEHH MWOHAMU HATpusi, Kalusl U Kaiblusig (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCHIA ATIOMUHUS
Y TUJIPOKCHUJIA IIMHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3aj1a4d 1Mo TeMe «BaxHeunime
METaJlJIbl U UX COCAMHCHUS.

XuMHS M OKPYXKAKOLIAS Cpeaa

BemectBa u Marepuasnbl B ITOBCEIHEBHOM KHU3HM YEIOBEKA. be3omacHoe
WCIIOJIb30BaHME BEILIECTB M XMMHMUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSIX.
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XUMHUECKOE 3arps3HEHUE OKpYyXarolleld cpeabl (mpeaeiabHas AOMyCTUMas
KOHIIeHTpalus BeuecTs, nanee — [1JIK). Poias xumun B perieHnn 3KoJI0ruuecKux
npooJieM.

Xumuueckuii IKCnepuUMeHm:

M3y4yeHHe oOpaslloB MaTepUaNIOB (CTEKJIO, CIUIABbI METAJIJIOB, MOJMMEPHBIC
MaTepualbl).

Mescnpeomemmunie ceasu

Peanmnsanuss MeXNpeIMETHBIX CBs3€W IpU W3YYEHHMM XMMHM B 9 Kiacce
OCYULIECTBJISIETCS. 4Y€pe3 HCIIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSATUH, TaK U TOHITHUH, SIBISIOMUXCS CUCTEMHBIMH JIJIsi OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1ue ecTeCTBEHHO-HAyYHbIE MOHATUSA: HAY4YHBIM (DakT, TMIIOTE3a, 3aKOH,
TEOpHsl, aHaM3, CHUHTE3, KIACCH(PUKALMS, TEPUOJAUYHOCTh, HAOIIOICHUE,
HKCIIEPUMEHT, MOJEIUPOBAHUE, H3MEpPEHHE, MOJIElb, SBJIEHUE, MaPHUKOBBIN
s eKT, TEXHOIOTHS, MAaTECPHUAIIBI.

®dusuka: Marepus, aToM, D3JEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKIH],
W30TOMBI, PAAUOAKTUBHOCTh, MOJIEKYJIA, JJEKTPUUYECKUN 3apsiyl, MPOBOJHHKH,
NOJIYIPOBOJHUKH, JIUAJIEKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUIMUECKast
peméTka, CIulaBbl, (PU3MUECKUE BEIMYMHBI, €IWHULBI W3MEPEHUs, KOCMUYECKOE
IPOCTPAHCTBO, MJIAHETHI, 3BE3/1bI, COJHIIE.

buonorusi: ¢orocuHres, npixanue, OMocdepa, 3KOCUCTEMA, MHUHEPATbHBIE
yI00pEeHUs, MUKPO3JIEMEHThI, MAKPO3JIEMEHThI, TMTATEIbHbIE BEILIECTBA.

['eorpadusi: armocepa, ruapochepa, MuHEpanbl, TOPHBICE TMOPOJIHI,
M10JIE3HbIE UCKOIAaeMbI€, TOTIJIUBO, BOJAHBIE PECYPCHI.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINMYHOCTHBIE PE3YJIBTATBHI

JIM4HOCTHBIE pPE3yNbTaThl OCBOCHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
oOpa3oBaHUsl JOCTUTalOTCS B XOJie OOyYeHMs] XUMHUU B €AUHCTBE Y4YEOHOU U
BOCHUTATEILHON JAEATEIBHOCTH B COOTBETCTBUM C TPAJIUIIMOHHBIMU POCCUMCKUMHU
COLMOKYJIbTYPHBIMA W JYXOBHO-HPAaBCTBCHHBIMU IIEHHOCTSIMHU, TPHUHSATBIMU B
oOIIEeCTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOIMO3HaHUs, CAMOPA3BUTHS U COLIMAIIA3AIUN O0yYarOIINXCA.

JIn4HOCTHBIE  pe3yNbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJICTBOBATbCSI CHUCTEMOM TO3WTHBHBIX [I€HHOCTHBIX OPHUEHTAIMA W
pacIIMpEHUE OIbITA ICITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTPpUOTHYECKOT0 BOCTIMTAHMS:

LIEHHOCTHOI'0 OTHOWIEHUsI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJICAWI0, MOHWMAaHUS 3HAYEHHUS] XMMHUYECKOM HAyKH B KU3HHU
COBPEMEHHOI'0 OOIIEeCTBA, CIOCOOHOCTH BIAAECTh JIOCTOBEpHOM HH(pOpMaIUe o
MEPEIOBBIX JOCTHXKEHUSX M OTKPBITUAX MHUPOBOM M OTECUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) rpaaaHCKOr0 BOCIIMTAHUSA:

MPEJCTABJICHUS O COLUMAIBHBIX HOPMax M MPABWIAX MEXKINYHOCTHBIX
OTHOIIIEHUH B KOJIJIEKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTU B OOILECTBEHHO
MOJIC3HOM,  y4eOHOMCCIIENOBATENBCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
NeSATeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOM JEATENbHOCTH TpU
BHITIOJIHEHUHU YYEOHBIX, TO3HABATEIbHBIX 3a/1ay, BBIMOJHEHUN XUMHUYECKUX
HKCTIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B Tpollecce H3TOM Y4YeOHOU NEsITEIbHOCTH, TOTOBHOCTHU
OLICHUBAaTh CBOE IMIOBEACHHE W IIOCTYIIKM CBOMX TOBApUIIEH C TMO3UIUU
HPABCTBEHHBIX U ITPABOBBIX HOPM C YUETOM OCO3HAHUSI TTOCIEACTBUM ITOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUA:

MHPOBO33PEHUYECKUE TIPEJCTABICHUS O BEIIECTBE M XMUMHUYECKOW PEaKIINH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKU W COCTABJISIIONIUE
OCHOBY JIJII TIOHUMAHUsSI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS IPUPOABI, B3aUMOCBS3SIX YEJIOBEKa C
MIPUPOTHOM CPENOM, O POJIM XUMHUU B ITO3HAHUU ITUX 3aKOHOMEPHOCTEM;

[M03HABATEJIbHBIE MOTHBBI, HAIIPABJICHHBIE HA MOJYYEHHE HOBBIX 3HAHUM IO
XUMUHU, HEOOXOIMMBIE i OOBSICHEHUS HAOJIOMaeMbIX TPOIECCOB U SIBIICHUH,
MO3HABATENIbHON, WH()DOPMAIMOHHOW M YHUTATENbCKOW KYJIbTYpPhI, B TOM YHCIIE
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HAaBBIKOB CaMOCTOSITEIbHOM palOThl C Y4YEOHBIMH TEKCTaMH, CIPABOYHOU
JUTEPATYpPOH, JIOCTYNMHBIMU TEXHUYECKUMH CpeACTBaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOy4YeHHWI0 U TO3HAHHIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  CcaMO0Opa30BaHUIO, TMPOEKTHOW W  HMCCIEIOBATEIbCKOM
NESATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAMPaBIEHHOCTH U YPOBHS OOy4YeHUS B
JaJIbHEHIIIEM;

4) popmupoBaHus KyJbTyPbl 310POBbSI:

OCO3HAHWE [IEHHOCTU YHW3HH, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY
3I0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIEACTBUN U
HEMPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOTOJIsl, HAPKOTUKOB, KypEHHUS),
HEOOXOJMMOCTU COOJIFOJIEHUSI TpaBUil OE30MACHOCTH IMpU  OOpalleHUH C
XUMHUYECKUMHU BEIIECTBAMH B OBITY U pEabHOMN KU3HHU;

S) TPy10BOr0 BOCIIMTAHUS:

UHTEpEC K NPaKTUYECKOMY U3YUEHHIO ITpodeccuii u Tpyda pa3InyHOro poja,
YBXKEHHUE K TPYAy M pe3yibTaTaM TPYIAOBON NEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS TPEJAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHIUBUYAIbHOM TPAEKTOPUU MPOJOHKEHUS 00pa30oBaHUs C yYETOM JIUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEeNHON MpodhecCUOHATBHON ACSITENBHOCTH M Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTB a/IalITUPOBATHCA B MPO(ECCHOHATIBHOM Cperie;

6) PK0JIOrHYECKOr0 BOCIIUTAHUS:

HKOJIOTUYECKU LEJIECO00pa3HOE OTHOIIEHHE K MPHUPOAE KaK HCTOYHHUKY
YKU3HHM Ha 3eMJle, OCHOBE €€ CyIIeCTBOBaHUS, IOHUMAaHUE LIEHHOCTU 30pPOBOIO U
Oe3omacHOro oOpas3a JKHM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢uznyecKoMy M TICUXHUYECKOMY 3/I0pPOBBIO, OCO3HAHHE IICHHOCTH COOIIOACHMS
npaBui 0€30MMACHOTO MMOBEAEHUS MPU padOTe C BEIIECTBAMU, a TAKXKE B CUTYaLIHSIX,
YTPOXKAOIINX 3I0POBbIO U )KU3HU JIOEH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUU, IS
pELICHUs 3a/1a4, CBSA3aHHBIX C OKPY’KAIOLIEH MPUPOIHOU CPEIOH, ISl MIOBBILIEHUS
YPOBHSI  DKOJIOTUYECKOW  KyJIbTYpPhl, OCO3HaHUS TJIOOAIBHOTO  XapakTepa
HKOJIOTHYECKUX MpOOJeM M MyTel HUX pelieHUs MOCPEACTBOM METOAOB XUMUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHUS PYKOBOJCTBOBAThCS UM B MO3HABATEIIbHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATDHI

B cocraBe MeranpeaMETHBIX pe3ylbTaTOB BBIIEISAIOT 3HAYMMBIC IS
dbopMUpOBaHUSI MHUPOBO33PEHUSI OOIIEHAy4YHbIE TOHATUS (3aKOH, TEOpHs,
OPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYToe.), KOTOpbIe
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HCIIOJB3YIOTCS B €CTECTBEHHO-HAYUHBIX YUEOHBIX IpeAMEeTax U IO3BOJISIOT Ha
OCHOBE 3HAHUW W3 3THX MPEaMETOB (OPMHUPOBATH MPEACTABICHHUE O IETOCTHOMN
Hay4YHOW KapTHUHE MHUpA, U YHUBEpCAIbHbIC YUeOHbIE NeUCTBUS (IT03HABATEIbHbIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPBhIE 00ECIeUnBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJILHOMY IIAHUPOBAHUIO W OCYIINECTBICHUIO y4eOHOM
JIEATESIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJbHBIE YUeOHbIe HeiiCTBUS

ba3oBble Jijornueckue JaeiicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJICHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATh CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKKA, yYCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSATHSMH), HCIIOJIH30BaTh
MOHATHUS JIJI1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHHUH, BRIOUpPATh OCHOBAHUS U
KpUTEpUU ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIEC CBS3M MEXIYy OOBEKTaMH HW3Y4YCHHS,
CTPOUTH JIOTUUECKUE PACCYXIACHUS (MHAYKTHBHBIC, JICIYKTUBHbBIC, [0 aHAJIOTHH),
JIeJaTh BBIBOJBI M 3aKIIOUYCHUS;

YMEHHUE TMPUMEHSATH B TIpoOIecCe€ TO3HAHMUS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIC TIPEACTABICHUS —
XUMHUYECKUH 3HAK (CHUMBOJ 3JIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHUE
XUMHUYECKON Peakly — MPH PEIICHUHN Y4eOHO-TTO3HABATEIbHBIX 33J1a4, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISIBISATh M XapaKTEpU30BaTh CYIIIECTBEHHbBIC
MPU3HAKUA U3y4aeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBISBJIAT,  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaE€MbIX MPOIIECCaX U SABICHUSX.

ba3oBble ucciiegoBarTe/IbCKe AeiCTBUS:

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAue€CTBE HMHCTPYMEHTA
MO3HAHUS, a TaKKe B KAayeCTBE OCHOBBI [Jii (POPMHUPOBAHHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMH M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynibTaT, popMmyaupoBaTh 000O0IIECHUS U
BBIBOJIBI 110 PE3YJIbTAaTaM MPOBEIEHHOTO ONBITA, UCCIEIOBAHUS, COCTABISATh OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HUHGPOPMAIUIO
Pa3IMYHBIX BUJIOB M (JOPM MPEACTABICHUS, MMOTYyYaeMyI0 U3 pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPABOYHBIE



JenaprameHT obpa3oBanus AxMuHucTpauun . ExkatepunOypra
MyHHIUIATBHOE aBTOHOMHOE 00111e00pa3oBaTeNbHOe YUPEKACHUE — CpeHsis o0meoopasoBaTenpHast mkona Ne 36 um. M.I1.Onunnosa
620078, r. ExatepunOypr, yin. Mansmmesa, 134 ten. 8(343) 374-02-91,
e-mail: mou36ekb@mail.ru

nocobusi, pecypcsl MHTepHEeTa), KPUTUYECKU OIICHUBATH MPOTUBOPEUYHUBYIO H
HEJI0OCTOBEPHYIO UH(OPMAIIHIO;

YMEHUE NPUMEHATh Pa3Iu4HbIE METOABI U 3alpOChl MPU MOUCKE U OTOOpE
uHGOPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsSi BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTH  MCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYpOH aKTUBHOTO MCIOJIb30BaHUS PA3IMYHbBIX MTOUCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpAaTh ONTUMATBHYIO (hOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUIIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamy,
Ipyrumu opmamMu rpadKu ¥ UX KOMOUHALIUSIMU;

YMEHHME HCIIOJIb30BaTh U AaHAJIM3UpPOBaThb B Ipolecce Y4YeOHOH W
UCCIIEIOBATENbCKON NI€ATEIbHOCTH MH(POPMAIUIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHE OKPY’KAIOIIEH MPUPOIHOM
Cpelbl.

KoMMyHnKaTHBHBIE YHHBePCaJIbHbIe YueOHbIe JelCTBUSA:

YMEHUSI 3a/laBaTh BOMPOCH (B XOJ€ Jauajora W (WIKM) JAUCKYCCHH) IO
CyLIECTBY  OOCYXIaeMOW TeMbl, (POPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHHSI PEJI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYECHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JESATEIbBHOCTH B YCTHBIX W IHCBMEHHBIX TEKCTax; [eNaTh MPE3CHTALHIO
pe3yJbTaTOB BBIMOJIHEHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
nabopatopHOi pabOThI O UCCIIEAOBAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

YMEHUSI y4eOHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IPU  PELICHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIIACOBAHUS
no3uuil (00cyX1eHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbI», KOOPIMHAIUS
COBMECTHBIX JEHCTBUM, OMNPEHCICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHE).

PeryisiTuBHBIe YHUBepCaJbHbIe Y4eOHbIe AelicTBUS:

YMEHUE CAMOCTOSTENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh M MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTh, BBIOMpaTh Harbonee 3pPeKTUBHBIE CITOCOOBI pelieHusl yueOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITENIbHO COCTAaBJSATh WM KOPPEKTHPOBATH
MPEUIOKEHHBIM  QITOPUTM JEUCTBUWA MPU BBINOJHEHUM 33JaHUM C YyYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIU, YMEHHE

VCII0JIB30BaTh U aHAJIU3UPOBATH KOHTEKCTHI, ITpeJlaraeMble B YCIOBUU 3a1aHUM.
INPEAMETHBIE PE3YJIBTATDBI
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B cocraBe nmnpeaMETHBIX PE3YNbTATOB IO OCBOCHHUIO 00s3aTEIHLHOTO
coJlep>KaHMs, YCTAHOBJIEHHOTO JaHHOM denepaibHOM pabodeil mporpaMMoH,
BBIICIISIIOT: OCBOCHHBIC OOYYAIOIMIMMHUCS HAyYHBIC 3HAHUSA, YMEHUS W CIIOCOOBI
JneucTBul, cnenuduueckue A OpeAMETHONM o0nactu  «XUMHS», BUIABI
JNEATeIbHOCTH 1O  TOJYYEHHI0O HOBOTO 3HAHUS, €ro HWHTEpIpETaluu,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YU€OHBIX U HOBBIX CUTYyaIlUsIX.

K xonIy oOyueHus B 8 ki1acce npeiMeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKYJa,
XUMUYECKUN DJIEMEHT, MPOCTOE BEUIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAsI U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBasi J10J1s1 XUMHUUYECKOTO 3JIEMEHTa B COSAMHEHUH, MOJIAPHBIA 00BEM,
OKCHJI, KHCIJIOTa, OCHOBAHHE, COJIb, JJICKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMHYECKasi peaKius, Kiaccudukanus peakluid: peaxiuu
COCIMHEHUSA, PEAKIMU pPa3JIOKEHUsl, PEAKIUU 3aMEIICHUs, PEaKIuu
0oOM€Ha, 3K30- ¥ SHJOTEPMHUUYECKHE PEAKIMH, TEIIOBOU AP (EKT peakium,
AIpO aTOMa, JJIEKTPOHHBIM CJIOW aroma, aTOMHas OpOHUTallb, PagUyC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAS U HEMOJSIpHAsk KOBAJICHTHAs CBSI3b,
WOHHAs CBSA3b, MOH, KATHOH, aHWUOH, PAcCTBOpP, MAaccoBas JI0Js BEIIECTBA
(mporieHTHAsI KOHIIEHTpAIHsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHITUH W
MPUMEHSIThH 3TU TTOHSTUS MPU OMMCAHUH BEIIECTB U UX MPEBPAIICHU;

e HCIOJb30BaTh XHWMUYECKYIO CHUMBOJHMKY JUIsI COCTaBJCHHS (HOopMys
BEIIECCTB U YPABHEHUN XMUMUYECKUX PEAKIINI;

e ONpPENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENEHb  OKHUCJICHHMS  JJIEMEHTOB B  OWHApHBIX  COCJAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMpPEACIEHHOMY KJIACcCy COCAMHEHUM 10
dbopmyniaM, BHJ XHUMHYSCKOW CBS3M (KOBaJeHTHAas HM HOHHAs) B
HEOPraHUYECKUX COCAUHEHUSX;

e packpeiBaThb cmbich Ilepuognueckoro 3akona JI. WM. Mengeneesa:
JEMOHCTPUPOBATh TMOHUMAHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoanueckoil cucreme,
3aKOHOB COXPAHEHHUS MacChl BEHIECTB, IMOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYE€HUSI, 3aKOHA ABOTrajipo;

e OIKCHIBATh W XapakTepu3oBaTh TabmuuHyto ¢opmy Ilepuoauueckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3juvaTh TMOHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mobounas noarpynna (b-rpymnma)y, mansie u
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OonpIIie TEPUOABI, COOTHOCHUTH O00O3HAYCHHS, KOTOpPHIE WMEIOTCS B
tabmuie «llepmommyeckass cuctemMa XUMUYEeCKuX odjemeHtoB . U.
MenaeneeBa» C YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsj sapa, 00IIee YiCIIO dJIECKTPOHOB
U PaCTIPEIEIICHHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

e KIACCU(PUIIMPOBATH XMMHUYECKHUE SJIEMEHTHI, HCOPTaHUYECKHE BEIIECTBA,
XAMHYECKHE peakuu (10 YUCIy W COCTaBYy YYacCTBYIOIIUX B pPEaKIUU
BEIIECTB, M0 TEIJIOBOMY 3D (PexTy);

e XapaKTEepPHW30BaTh (OMHUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIECTB
Pa3IUYHBIX KJIACCOB, MOATBEPK/ast ONMMCAHUE TPUMEPAMU MOJICKYIISIPHBIX
ypaBHEHUMN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

e MPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAUECTBEHHOTO
COCTaBa, BO3MOXXKHOCTH TIPOTCKAHUS XUMHUYCCKUX TIPEBpAIICHUN B
Pa3TUYIHBIX YCIOBHUSX;

e BBIYUCIIATH OTHOCUTENBHYIO MOJEKYJSIPHYIO © MOJISIPHYIO MaccChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COCIMHCHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

e TPUMEHATH OCHOBHBIC OTICPAIIMHA MBICTUTEIHHONU NEATEIHPHOCTH — aHaIu3
U CHUHTE3, CpaBHEHHE, 0000IIeHHE, CUCTeMAaTHU3aIuio, KIIacCU(PUKAIIUIO,
BBISIBJICHHE TMPUYMHHO-CICACTBEHHBIX CBSI3€d — JUISI M3YyYEHUS] CBOWMCTB
BCIIECTB M XHWMHUYECKHX pEaKIMi, EeCTCCTBEHHO-HAYYHBIC METOJIbI
MO3HAHUS — HAOJIOJACHWE, W3MEPEHHEe, MOJICIMUPOBAHUE, SKCIEPUMEHT
(peanbHBIN 1 MBICJICHHBIN);

e CIEAOBaTh MpaBWJIaM  TIOJB30BAaHUS  XMMHUYECKOW  TOCYAOM U
7abopaTopHbIM 000pY/IOBaHMEM, a TaKKe TMpaBuUiiaM OOpalleHUus C
BCIIECTBAMH B COOTBETCTBHUM C WHCTPYKIIUSAMU I10 BBIMIOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TOIYYCHUI0O W COOMPaHUIO
ra3oo0pa3HbIX BENIeCTB (BOJOpOAA M KHUCJIOPOJa), MPUTOTOBIICHUIO
PAaCTBOPOB C OMNPEACIEHHON MAaCCOBOM JI0JI€W pacCTBOPEHHOTO BEIIECTBA,
IJIAHUPOBAaTh W TPOBOAWTh  XHUMHYECKHE  DKCIICPUMEHTHI  TIO
pacro3HaBaHHUIO PACTBOPOB IIEIOYECH U KHUCIOT C MIOMOIIBIO HHIUKATOPOB
(;rakmyc, dheHondTanienH, METUIOPAHXK U IPYTHe).

K xonIy oOyuenus B 9 kjiacce nmpeIMeTHBIC PE3yIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

e pacKpbhIBaTh CMBICII OCHOBHBIX XHMHUYECKHX IOHSATHH: XHMHYCCKUI
DJIEMEHT, aTOM, MOJIEKyJla, WOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJIO)KHO€ BEIIECTBO, BaJIEHTHOCTH, 3JIEKTPOOTPHUIATEIHHOCTh, CTEIMEHb
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OKHUCJICHHS, XUMUYECKasl peaKIlusi, XUMUYeCcKas CBs3b, TEIUIOBOU 3(PdeKT
peakiuuu, MOJib, MOJSIPHBIA  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, SJIEKTPOJIUTHYECKAS JUCCOLMAINS, PEAKIHH HOHHOIO
oOMeHa, KaTalu3aTop, XHMHUYECKOE€ paBHOBecHE, OOpaTUMble U
HEOOpaTUMbIE PEAKIUH, OKHCINTEIbHO-BOCCTAHOBUTENBHBIEC PEaKIUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHE W  BOCCTAaHOBJICHHUE,
aIIOTponus, aM(pOTEPHOCTh, XUMHUYECKas CBsA3b (KOBAJICHTHAas, MOHHAs,
METaJuInYecKasi), KpHUCTAIUIMYECKass pemeETKa, KOPpPO3Hs METAaJUIOB,
CIUIaBbl, CKOPOCTb XUMHUYECKOM pEeaKIuu, MPEeAeNbHO JOMyCTUMAs
koHueHtpanus [TJIK BemiecTna;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHYECKUX TMOHITUH H
MPUMEHSITh 3TU NOHATHA MPU OMKUCAHUY BEIIECTB U UX MPEBPALLICHUI;

e HCIOJb30BAaTh XHWMHUYECKYIO CHUMBOJMKY JJISI COCTaBJI€HHS (HOpMys
BEIIECTB U YPABHCHUN XUMUYECKUX PEAKIUN;

e OIPEIETATh BAJEHTHOCTh U CTENEHb OKUCICHUSI XUMUYECKUX IJIIEMEHTOB B
COCIMHEHUAX PAa3IUYHOrO COCTaBa, NPUHAJIEKHOCTh BEIIECTB K
ONnpeAenéHHOMY KJIacCy COEIMHEHU 1o (opmyiaM, BHA XHUMHUYECKON
CBsI3U (KOBaJ€HTHAs, WOHHAS, METAUIMYECKas) B HEOPraHUYECKUX
COEJIMHEHHUSX, 3apsijl MOHA MO XUMHUYECKON (QopMylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPraHWYECKUX COCAMHEHUM, TUIl KPUCTATUITMYECKON
PEIETKN KOHKPETHOTO BEIIECTBA;

e packpbiBaTh cMmbici [lepuonnueckoro 3akoHa JI. M. MengeneeBa u
JIEMOHCTPUPOBATh €ro IMOHUMAaHHWE: OIHKCHIBATh W XapaKTepu3oBaTh
Tabnuunyio Gopmy [lepruoanueckoil CUCTEMbl XUMHUYECKHX 3JIEMEHTOB:
paznuyaTh MOHATUSA «rJaBHas mnoAarpymnmna (A-rpynma)y U «mnobodHas
noarpymnmna (b-rpymma)», manbie u OONbIIME TEPUOJABI, COOTHOCUTH
0003HayeHus, KOTOpbIE HMEIOTCS B TNEPUOJUYECKON Taldiuue, ¢
YUCJIOBBIMU  XapaKTEPUCTHKAMH  CTPOCHMSI  aTOMOB  XMUMHUYECKHX
JIEMEHTOB (COCTaB W 3apsija  sjapa, oOIee 4YUCIO DJIEKTPOHOB H
pacnpeneiieHue WX TI0 DJEKTPOHHBIM CIIOSIM), OOBSCHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB DJIEMEHTOB M UX COCIUHCHUU B
npejenax MajiblX MEPUOJIOB U TJIaBHBIX MOATPYMI C YUYETOM CTPOSHHUS UX
aTOMOB;

e KJIACCH(PUIIUPOBATh XMUMHUYECKHE AJIEMEHTHI, HEOPTaHUUYECKHUE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy YYaCTBYIOIIUX B pEaKIUU
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO0 M3MEHEHHUIO CTEIEHEW OKHCIICHUS
XUMHUYECKUX DJIEMEHTOB);
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e XapakTepu3oBaTh (OMHUCHIBATH) OOIIME U CHEHUPUUYECKUE XHUMHYECKUE
CBOMCTBAa TPOCTHIX M CIOXHBIX BEIIECTB, MOJITBEpPX Aasi OINKUCAHUE
pUMEPaMH MOJICKYJISIPHBIX W HMOHHBIX YPaBHEHUU COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

e COCTaBIISITh YyPAaBHEHHS DJEKTPOJUTHYECKOW JAWCCOIMAIMHA  KHUCIOT,
HIeJI0YEH U COJIeH, MOJTHBIE U COKPAIlIEHHbIE YPABHEHUS PEAKIIMI HOHHOTO
oOMEHa, ypaBHEHHUS peakluid, MOATBEPKIAIOIMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/y BEIIECTBAMHU PA3IMYHBIX KIACCOB;

e pacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJICTBOM COCTABJICHUSI DJIEKTPOHHOTO OajaHCca 3THX PeaKIuid;

e TMPOTHO3UPOBATH CBOMCTBAa BEIIECTB B 3aBUCHMOCTH OT HUX CTPOCHMUS,
BO3MOKHOCTH TIPOTEKaHUSI XWMUYECKHX TMPEBPALICHUN B Pa3TUYHBIX
YCIIOBHSIX;

e BBIYUCIIATH OTHOCHUTENIBHYIO MOJEKYJSIPHYIO W MOJSIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JOJII0 XHMHUYECKOTO »dJieMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEaKITNN;

e cOONIOAATH  TpaBWIA  MOJB30BAHMS  XUMHYECKOM  TOCyqoll |
7a00paTOpHBIM  OOOpYJIOBAaHMEM, a TakKe IMpaBWa OOpaIlleHUs C
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOJIYYEHUI0O U COOMPAHHUIO
ra3o000pa3HbIX BEUIECTB (aMMHUaKa U YIJIEKUCIIOro ras3a);

e TMPOBOJWUTH  PEAKIMH, TOATBEPXKAAIONINE  KAYECTBEHHBIH  COCTaB
pPa3IUYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MYyTEM XJIOPHUA-, OpOMUJI-,
uonua-, kKapoonar-, ¢docdar-, cuiamkKar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX pacTBOpPaX HEOPTAHMYECKUX BEIICCTB;

e TPUMCHATH OCHOBHBIE OTIEPAIMHA MBICIUTEIHLHON JCSITEIBHOCTH — aHAIU3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMI0, BBISBICHUC
MPUYUHHO-CJICJACTBEHHBIX CBS3€H — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIWi, €CTeCTBCHHO-HAYYHBIC METOIbI TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIMPOBAHUE, IKCIECPHUMEHT (peaabHbId WU
MBICJICHHBIN).
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TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
Kosun4yecTBo 4acoB
Ne HaumeHoBaHue pa3jiesioB U dueKkTpoHHbIe (LM POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pa3nen 1. [lepBoHavaibHble XUMUYECKHE OHATHS
XuMusi — BaKHas 00J1acTh

11 €CTCCTBO3HAHUS U 5 ’ bubmuorexa [IOK

) MPAKTUYECKOU JI€SITEIIbHOCTH https://m.edsoo.ru/7f41837¢c

YeJI0BeKa

12 BemecTBa 1 xXuMudeckue 15 bubmmoreka [IOK

' peakuuu https://m.edsoo.ru/7f41837¢c

Wroro no pazneny 20

Pa3nes 2. Baskneiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
21 Boznyx. Kucnopon. Ilonsitue 6 bubnuoreka [JOK

) 00 okcuaax https://m.edsoo.ru/7f41837¢
29 Bonopon. ITonstue o kucinorax g | bu6nuoreka [IOK

’ U COJIAX https://m.edsoo.ru/7f41837¢
)3 Boga. PactBopsl. [lonsitue 06 5 | bubnmnorexka HOK

' OCHOBAHHSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIC KJIaCCHI 1 1 bubmuorexa [JOK

' HEOPraHWYECKUX COCIMHEHU https://m.edsoo.ru/7f41837¢c

Htoro no paszneny 30

Pasznea 3. [lepuoanueckuii 3axon u [lepuogudeckas cucrema xummnueckux 3jaemMenToB /I. M. MengeneeBa. CTpoeHune aToMOB.
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Xumnueckas cBsizb. OKHCJIUTENbHO-BOCCTAHOBUTEIbHBIE Pe€akuuu

[lepuoauueckuii 3aK0H U
31 [Tepuonnueckas cucrema 7
' XUMHYECKHX diieMenToB JI. 1.
MenneneeBa. CtpoeHue aroma
Xumuueckas CBSI3b.
3.2 OKHUCIHUTEIHLHO- 8 2
BOCCTAHOBUTEJIbHBIC PEAKITUU
Wroro no pasaeny 15
PezepBHOE BpeMms 3
OBIIEE KOJIMYECTBO YACOB I10 63 5
ITPOI'PAMME

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bubmuorexa [JOK
https://m.edsoo.ru/7f41837¢c

bubmuorexa [JOK
https://m.edsoo.ru/7f41837¢c

bubmuorexa [JOK
https://m.edsoo.ru/7f41837¢c
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9 KIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
HanmeHnoBaHue pa3je/ioB U TeM uudposbie
Ne n/m P Konrpoabnsie IIpakruueckue (icpp )
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI
pecypcsl
Pa3znea 1. BemmecTBo 1 XUMH4YeCKHe peakuu
11 [ToBTOpEeHUE U yriryOieHne 3HaHUM 5 | bubnnorexa [JOK
' OCHOBHBIX pa3/IeoB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnnoreka [JOK
' peaxkuuii https://m.edsoo.ru/7f41a636
13 DNEKTPOIUTHYECKAsT JUCCOLUALM. 2 | | bubmmnoreka HOK
’ XHUMHUYECKUE PEAKLUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3znen 2. HemeTasIbl M HX cOeIMHEHHS
21 OO0m1as XxapakTepuCcTUKa XUMHYECKUX 4 | bubnmnorexa [JOK
' aneMmeHToB VIIA-rpymnmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepuCTHKa XUMUYECKIX
2.2 sanemeHToB VIA-rpynmnsl. Cepa u e€ 6 bubmmorexa [TOK
’ PYTHEL Lep https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHTOB VA-rpynimsl. A30T, ¢pochop u ux 7 1 bubnmorexa LHOK
’ PYTHIEL ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO61mas xapakTepUCTHKa XUMUYECKUX
but6mmoreka [IOK
2.4 aneMeHToB IVA-rpynmsl. Yraepoa u 8 1 2

KPEMHUU U UX COCIUHECHUS

https://m.edsoo.ru/7f41a636
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Hroro no pazgeny 25
Pa3zgen 3. MeTa/iIbI M X COEIUHEHUST
| . bubnuorexa [JOK
31 Obume cBoiicTBa METAILIOB 4 hitps://m.edsoo.ru/7f41a636
bubnunoreka LIOK
. 7 16
3.2 Baxneime Merajuibl 1 UX COSIUHEHUS hitps://m.edsoo.rw/7f4 1a636
Wroro no pasaeny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemtecTBa 1 MaTepuaibl B )KU3HU YEJIOBEKA 3 Bubmiorexa OK
) B p https://m.edsoo.ru/7f41a636
Hroro no paszneny 3
PesepBHOE Bpems 3 bubmotexa HOK
P p https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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8 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonrTpoabubie IlpakTuuyeckue
n/n Bceero u3ydyeHuss  o0pa3oBaTesIbHbIE
padoThI padoThl
pecypchl
IIpeamer xumuu. Poiap XMMUU B KU3HA | bu6mmoreka [IOK
yejoBeKa. Tea u BelecTBa https://m.edsoo.ru/ff0d210c
bu6mmoreka [IOK
[lonsiTHe 0 METOaX O3HAHUS B XUMUU 1
https://m.edsoo.ru/ff0d227e
ITpakTrnyeckas padora Ne 1 «IIpaBuna
paloThI B 1a00paTOPUU U PUEMBI | bubnuoreka [IOK
oOpariieHus ¢ 1Tab0paTOpPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
YucTteie BemecTBa 1 cMecH. CriocoObl | bu6mmorexa [IOK
paszeneHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padora Ne 2
. bubnuorexa [JOK
«Paznenenue cmeceit (Ha mpumepe 1
g https://m.edsoo.ru/ff0d28c8
OYHUCTKHU NTOBApEHHOU COJIN)»
bubmuoreka [JOK
ATOMBI U MOJIEKYJIBI 1
https://m.edsoo.ru/ff0d2a6c¢c
XUMHYECKHUE DJIEMEHTHI. 3HAKU 1 bubnmnoreka [JOK
(CMMBOJIBI) XUMHYECKUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
[IpocTsle U ClOXKHBIE BENIECTBA 1 bubmmorexa LIOK
p - https://m.edsoo.ru/ff0d2a6c
ATOMHO-MOJIEKYJISIPHOE YUYEHUE 1 bubnuoreka [IOK
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https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTAaBa BEIIECTB.
10 Xumuueckasi popmyna. BaneHTHOCTD 1 bubmmorexa LIOK
pMyIIa. https://m.edsoo.ru/ff0d2eae
aTOMOB XHUMHYECKHX JJIEMEHTOB
1 OTHOcHTENbHAS aTOMHAs Macca. | bubmuorexa [JOK
OTHOCHUTENbHAS MOJIEKYJISIpHAsl Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 107151 XUMHYECKOTI0 | bubmuorexa [JOK
3JIEMEHTA B COCIUMHECHUH https://m.edsoo.ru/ff0d350c
13 KomnuuectBo BemiecTBa. MoJib. | bu6mmoreka [IOK
MousipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBJIICHUS. | bubmuoreka [JOK
XuMuyecKas peakius https://m.edsoo.ru/ff0d37fa
15 IIpu3Haky U ycinoBHs NPOTEKAHUS | bubnuoreka [IOK
XUMHUYECKUX PEaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MaCChl BEIIECTB. | bu6mmoreka [IOK
XHUMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Beraucienuns konmuaecTBa, MacChl
17 BEIIECTBA [0 YPABHCHUSIM XUMHYECKHX 1 bubmorexa [OK
HeCTRA O T https://m.edsoo.ru/ff0d5708
peakmuit
Knaccudukamus XuMHUuecKux peakiui
18 (coe I/IH(I;HI/DI a3JI0’KEHUS ’ 1 bubmorexa HOK
8 o : https://m.edsoo.ru/ff0d3f34
3aMeIIeHHs, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIoneaucT. O600IeHHE 1 1 bubmorexa HOK
H et o https:/m.edsoo.ru/ff0d40c4
cHUcTeMaTu3aIvs 3HaHUI
bu6mmoreka [IOK
20 KontponbHas padora Nel o teme 1 1
FpOTIbHAT pabota AR MO TeM https:/m.eds00.ru/ff0d4290
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«BerecTBa U XUMUYECKHE PEAKLIUM
Bo3nyx — cMech razos. Coctan
bu6mmoreka [IOK
21 Bo3ayxa. Kuciopon — snemeHT u 1
https://m.edsoo.ru/ff0d448e
npocroe BeuiecTBo. O30H
du3nYecKre U XMMUYECKUE CBOMCTBA
bu6mmoreka [IOK
22 KHCJIOpoJia (peaKIuyu OKUCICHUS, 1
https://m.edsoo.ru/ff0d4614
ropenue). [lonsTue 06 okcumgax
Crioco0bl Mosty4eHus: KUCI0po/ia B
bu6mmoreka [IOK
23 71a00paTOPUH U MTPOMBIIIIICHHOCTH. 1
https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciopoaa
TemnoBoit 3¢ ekt xumuaeckoit
24 peaKkIu, MOHATHE O | bu6mmoreka [IOK
TEPMOXUMHUYECKOM YpaBHEHUH, DK30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMUUYECKHUX PEAKLUIX
TomnmuBo (HedTh, yroib U METaH).
25 3ar HSHGI—EHeql:OS a a, CIIOCOOBI Zro 1 bubmmorexa [TOK
P Ayxd, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAICHUS
ITpakTruyeckas pabora Ne 3 o Teme
26 «[TonydeHue u coOMpaHue KUCIOPOIa 1 1 bubmorexa HOK
7 - o PoS https://m.edsoo.ru/ff0d4ae2
M3y4YEeHHUE €ro CBOHNCTBY
7 Bonopon — aneMeHT u npocroe | bubnnoreka [JOK
BellecTBO. Haxoxaenue B npupoe https://m.edsoo.ru/ff0d4dd0
)3 dusndecKkrue 1 XUMHUYECKHE CBOMCTBA 1 bu6mmorexa [IOK
Bosiopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6 OK
29 [ToHsiTHE O KHUCIIOTAX U COMSX 1 nommoreka L{
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI TToTy4eHus1 BOAOPO/Ia B 1 bu6mmoreka [IOK




JenaprameHt odpasoBanus AnMuHucTpanun I. ExatepunOypra
MyHununaisHOe aBTOHOMHOE 0011e00pa3oBaTeIbHOe yIpexkKaAeHNe — CpeAHss o0meobpa3oBartenpHas mkona Ne 36 um. M.IT.Oxunnosa
620078, r. ExatepunOypr, yi1. Massiesa, 134 ten. 8(343) 374-02-91,

e-mail: mou36ekb@mail.ru

nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[IpakTrueckas padota Ne 4 o Teme
bu6mmoreka [IOK
31 «ITonydenue u coOMpanue BOIOPOa, 1 1
. https://m.edsoo.ru/ff0d4f42
W3Yy4YEHUE €ro CBOMCTBY
1 MonsipHbiii 00BEM ra3oB. 3aKOH | bubnuorexa [JOK
ABorazipo https://m.edsoo.ru/ff0d542e
Brruucienns o0béMa, KOJIMYECTBA
bu6mmoreka [IOK
33 BELIECTBA ra3za o €ro U3BECTHOMY 1
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WU 00BEMY
Beruncnenus 006EMOB ra3oB 10
34 ABHEHHIO PEAKIIMM Ha OCHOBE 3aKOHA 1 bubmmorexa [TOK
P .. peartt 0 https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIICHH ra30B
35 du3nyecKre 1 XMMUYECKUEe CBOMCTBA | bubmuorexa [JOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuil. [lonsitue 00 | bubnuotexa [JOK
HHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HacbieHHbie
P : n bubmuorexa [JOK
37 Y HEHACBIIIEHHBIE pacTBOPLI. MaccoBas 1
https://m.edsoo.ru/ff0d5b40
JIOJISL BEIIIECTBA B pacTBOPE
IIpakTuyeckas pabora Ne 5 o Teme
18 «IIpurotoBieHne pacTBOPOB C | 1 bubnmoreka [JOK
OnpeaeIEHHON MacCOBOW JTOEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY»
39 KonrtponbHast padora Ne2 o reme | | bubnuoreka [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcupl: cOCTaB, KJIacCUu(UKaIUs, | bu6mmoreka [IOK
HOMEHKIIATypa https://m.edsoo.ru/ff0d664e
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[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX Y aM(OTEPHBIX 1 bubmorexa HOK
: P https://m.edsoo.ru/f0d664e
OKCHJIOB
42 OcHoBaHHs: COCTaB, KJIacCU(UKAIIHS, | bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyyeHnue u XuMHUYECKUE CBOMCTBA | bubnuoreka [IOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, | bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ffO0dfee2
45 [Tonyyenue u XuMHU4ECKHE CBOMCTBA | bubnuoreka [IOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Comnu (cpeanue): HOMEHKIIATypa,
46 CHOCOéBII) oI )CHI/IH XHMHchpKHe 1 bubmorexa [TOK
¢ YHCHI, https://m.edso0.ru/00ad9474
CBOMCTBA
[IpaxTnueckas padora Ne 6. Pemenue
47 JKCIEPUMEHTAIBHBIX 3a7a4 10 TEME | | bubnuorexa [JOK
«OCHOBHBIE KJIaCChl HEOPTaHUUECKUX https://m.edsoo.ru/00ad9b7c
COEJTMHEHMI»
43 I'eneTnueckas cBsI3b MEKy KilacCaMu 1 bu6mmorexa [IOK
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/00ad9a50
b K
49 O06o00menre 1 cuCTeMaTH3alns 3HAHUH 1 nomorexa [0
https://m.edsoo.ru/00ad9cb2
Kontponbnas padota Ne3 no teme
" bubnuorexa [JOK
50 OcHOBHBIE KJ1acChl HEOPTaHUYECKUX 1 1
o https://m.edsoo.ru/00ad9ela
COCTMHEHM I
51 IlepBble MOMBITKU KJIACCH(PHUKAIIUN | bubnuoreka [IOK
XMMHYECKHUX A1eMeHTOB. [loHsTHE O https://m.edsoo.ru/00ad9ffa
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IPYIIax CXOJHBIX HJIEMEHTOB
[Tepuonuueckuii 3aKOH U
bu6mmoreka [IOK
52 [Tepuoauueckas cucteMa XUMHYECKUX 1
https://m.edsoo.ru/00ada52¢c
anemeHToB /1. I. Menaeneena
bubmuorexa [JOK
53 Ilepuonasl, TPYIIIBL, TOATPYIIIE 1
PHOJIBL, TPYTHIBL, TOATPY https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX | bubnnoreka [JOK
siaep. M3oTonbl https://m.edsoo.ru/00ada342
CtpoeHue 3J1eKTPOHHBIX 000JI0UeK
. bubnuorexa [JOK
55 aTOMOB 3JieMeHTOB [leprnoauyeckoii 1
https://m.edsoo.ru/00ada6bbc
cuctemsl [. 1. Menaeneera
XapakTepucTuKa XUMHUECKOTO
56 3JIEMEHTA MO €r0 MOJOKEHUIO B | bubnuorexa [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuoauyeckoro 3akoHa s
57 pa3BuUTHA Hayku U npakTuku. 1. W. | bubnuoreka [IOK
MenneneeB — y4€HBIN, IEJArOT U https://m.edsoo.ru/00ada96e
TpaKIaHUH
PesepBubii ypok. O0001IEHHE 1
58 CI/ICTl:e)MaTI/ISE}:p WS 3HAHUH / 1 1 bubmorexa LIOK
. & https://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepouHas pabota
KonrtponsHast pabora Ne4 o reme
59 «Ctpoenue aromMa. XUMHUYECKas CBIA3D) 1 1 bubnnorexa LIOK
POCHHE aTOMa. hitps://m.cds0o.ru/00adb486
/ Beepoccuiickast mpoBepodHasi paboTa
60 DNEeKTPOOTPULIATEILHOCTH ATOMOB | bubnnorexka [HOK
XUMHYECKUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
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61 HNonnas xumMu4deckas CBsI3b 1 bubmorexa LIOK
https://m.edsoo.ru/00adac34
& KoBaneHnTHast nosnsipHasi XuMHUYECKast | bubmumorexa [IOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBaneHnTHas HenonsipHas XUMUYECKAst | bubnnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
64 C 1
TCHCHb OKHCTICHIA https://m.edsoo.ru/00adae28
65 OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIE | bubnnoreka [JOK
peakunu https://m.edsoo.ru/00adb076
66 OKHUCIUTEIN U BOCCTAHOBUTEIU 1 bubnnorexa LIOK
https://m.edsoo.ru/00adb076
PesepBusblil ypok. O0001IEHNE 1
P P ?l bubmuorexa [JOK
67 CHUCTEMATHU3aIHs 3HAHUH 10 TEME 1
https://m.edsoo.ru/00ad9cb2
«CTtpoeHue aroma. XUMUYECKAsI CBSA3b
68 PezepBHblit ypok. OGo011eHNE U | bubmmoreka [IOK
cucTeMaTHu3alysl 3HaHuH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 63 5
[TPOIT'PAMME
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KosnuecTBo yacos DJIeKTPOHHbIE
Hara uudgpoBbie
Tema ypoka Kourpoabnbie IIpakruueckue
Bcero u3ydyeHuss  o0pa3oBaTesIbHbIE
padoThI padoThI
pecypchl
[lepnonnueckuii 3aKoH.
[Tepunoguueckas cucrema | bubnnoreka [JOK
XUMHYECKHX 3eMeHToB JI. H. https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTU B U3MEHEHUU
. bubnuorexa [JOK
CBOMCTB XMMHUYECKUX AJIEMEHTOB 1
. https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPUOJIOB
Knaccudukamus 1 HoMeHKIaTypa | bubnuorexa [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
Buasl XuMHU4uecKoM CBSI3U 1 THITBI | bubmuorexa [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme
«[ToBTOpEHUE U yriayOaeHne 3HaHui 1 1
OCHOBHBIX pa3/IeioB Kypca 8 Kiaccay
Knaccudukanus XuMHueckux | bubnnoreka [JOK
pEeaKuuid 1o pa3IMYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0
ITonsiTHE O CKOPOCTH XUMHYECKOU
bubmuorexa [JOK
peakuuu. [IoHsITHE O TOMOTE€HHBIX U 1
https://m.edsoo.ru/00adbe9a
TeTEPOre€HHBIX PEAKIIMIX
[TonaTHEe 0 XMMUYECKOM PaBHOBECHH. | bubnmoreka [JOK

@DakTophbl, BIUSIONIUE HA CKOPOCTh

https://m.edsoo.ru/00adc28c
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XUMUYECKOU PEAKLUU U ITOJIOKEHUE
XUMHUYECKOT'O PAaBHOBECHUSI
9 OKHCIUTEIBHO-BOCCTAaHOBUTEIIBHBIC | bubmuorexa [JOK
peakuuu https://m.edsoo.ru/0O0adcade
Teopust 37EKTPOTUTHYECKOMN
bu6mmoreka [IOK
10 nuccornuani. CUIIbHBIE U ClIa0bIE 1
https://m.edsoo.ru/00adcd68
3JIEKTPOJIUTHI
. bubnuorexa [JOK
11 HonHble ypaBHEHUS peakiuil 1
https://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCIOT U
. . bubnuorexa [JOK
12 OCHOBAaHHU B CBETE MPEACTaBICHUI 1
. https://m.edsoo.ru/00add5d8
00 DIIEKTPOIUTUYECKON JUCCOITUAITUN
XUMHYEeCKHE CBOMCTBA COJIEH B CBETE
. bubnuoreka [JOK
13 MpeACTaBICHUIN 00 1
. https://m.edsoo.ru/00add8b2
3JIEKTPOJIUTUYECKON JUCCOLMAIIIHI
. bub6anorexa LIOK
14 [TonsiTue o ruapoOIU3€E coJen 1 1
https://m.edsoo.ru/00add9d4
15 O06o01eHre 1 cucTeMaTru3aIus ! bubnuotexa [JOK
3HAHUH https://m.edsoo.ru/00addd12
[IpaxkTuueckas padora Ne 1.
16 «Perrenye DKCIepuMEHTAIILHBIX 1 1 bubnnorexa LIOK
p https://m.edsoo.ru/00addbfa
3a1a9»
KonTtponbHas padora Ne2 o treme
17 «IIIEKTPOIUTUYECKAS JUCCOIHAIIHS 1 1 bubmmorera [TOK
p ’ https://m.edsoo.ru/00addecO
XUMHYECKUE PEAKIIUU B PACTBOPAX)»
18 OO0m1as xapakTepucTHKa rajJoreHOB. | bubnnoreka [HOK
XHUMHUYECKUE CBOMCTBA HA IIPUMEPE https://m.edsoo.ru/00addfe2
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XJiopa
XnopoBogopoa. ComsiHast KUCIIOTa,
. bu6mmoreka [IOK
19 XHUMHUYECKHE CBOWCTBA, OJIyUYECHUE, 1
https://m.edsoo.ru/00ade104
MIPUMEHEHUE
[TpakTiueckast pabota Ne 2 o Teme
. bubnuorexa [JOK
20 «TonydyeHue cOITHON KUCTOTHI, 1 1
. . https://m.edsoo.ru/00ade348
U3y4YeHUue e€ CBOMCTB»
Brruucnenus mo ypaBHEHUSIM
. bubnuorexa [JOK
21 XUMHYECKUX PEaKIUid, €CIU OAUH U3 1
https://m.edsoo.ru/00ade488
peareHToB JlaH B U30BITKE
” OO0m1as XxapakTepucTUKa JIEMEHTOB | bubnnoreka [JOK
VIA-rpymisl https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUY CEPHI.
3 Haxosxienue cepbl 1 €€ COeTMHEHUI | bubnmnoreka [JOK
B IIpUpOJIe. XMMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
cepol
24 CepoBoaopo1, CTpOEHHUE, | bubnuotexa [JOK
dbuznyecKkue 1 XUMUYECKHE CBONCTBA https://m.edsoo.ru/00ade802
Oxkcunpl cepol. CepHasg KUCIIOTA,
25 ¢u3nueckrue U XMMUYECKHE CBOWCTBA 1 bubmmorexa LIOK
§ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMUYECKUE PEAKIINH, JIeKAIIUE B
OCHOBE MPOMBIIIIEHHOTO CIToco0a
26 MOJIy4EHUS] CEPHON KUCIIOTHI. | bubnnoreka [JOK
XHUMHUUYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKPYKarOILIEH Cpelibl COETUHEHUSIMU
cepbl
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7 Brranciierue MaccoBoit 107U BBIXO/1a | bubmuoreka [JOK
MPOAYKTa peaKInu https://m.edsoo.ru/00adec8a
OO61mas xapakTepuCTHKa 3JIEMEHTOB

73 VA-rpynmnsl. A30T, paclipocTpaHeHHE | bubnunorexa [IOK
B IIpupoae, GU3NIecKue u https://m.edsoo.ru/00adeeab
XUMHYECKHUE CBOMCTBA
AMMHuak, ero pusnueckue u

. bubmuorexa [JOK
29 XUMHUYECKHUE CBOMCTBA, I0JIy4YEHUE U 1
https://m.edsoo.ru/00adf004
MIPUMEHEHUE
[TpakTiueckast pabota Ne 3 o teme
bu6mmoreka [IOK
30 «ITonydyeHnne aMmmuaka, U3y4yeHue ero 1 1
. https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas Kucuora, e€ Gusndeckue u | bubnuotexa [JOK
XMMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons3oBaHre HUTPATOB U COJIEH
aMMOHHUS B KQU€CTBE MUHEPATbHBIX

. bubnuorexa [JOK
32 ynoOpeHuit. XuMu4ueckoe 1
g https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYXKAIOIIEH CpeIbl
COEIMHEHUSIMU a30Ta
®docdop. Okeua pochopa (V) n
dop docgopa (V) bubnmoreka [JOK
33 dbocdopras kucnota, puznyeckue u 1
N https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOWMCTBA, IMOJTyYEHNE
Hcnons3oBanue pochatos B

34 KaueCTBE MHUHEPAIbHBIX yI00pEHUH. 1 bubnmoreka [JOK
3arpsi3HEeHUE MPUPOJTHON CpeIbl https://m.edsoo.ru/00adfc20
dbocdaramu

35 VYrnepon, pacnpocTpaHeHUE B 1 bubnmoreka [JOK
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npupoze, GU3NIecKue 1 XUMUYECKHE https://m.edsoo.ru/00adfd9¢
CBONCTBA
Oxkcuapl yriaeposaa, ux pu3ndeckue u
36 XUMHUYECKHUE CBOMCTBA. | bubmuorexa [JOK
DKoJorudyeckue mpooOIemsl, https://m.edsoo.ru/00adfebe
CBs3aHHbIE C OKcuJoM yriaepoaa (IV)
bubmuorexa [JOK
37 VYronbHast KUCI0Ta U €€ CoNu 1
https://m.edsoo.ru/00ae006¢
[IpakTrueckas padora Ne 4 o reme
18 "ITosrydyeHune yrieKucioro rasa. | | bubnuoreka [IOK
KauecTBenHnas peakuust Ha kKapOOHaT- https://m.edsoo.ru/00ae027e
noH"
[TepBoHavanbHbIe MOHATHS 00
39 OpPraHNYECKUX BEIECTBAX KaK O 1 bubmnorexa [IOK
p https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTiIepoia
bu6mmoreka [JOK
40 Kpemuuii u ero coeiHeHUst 1
P s https://m.edsoo.ru/00ae080a
[Tpaktuyeckas padora Ne 5. Pemenue
41 AKCIEPUMEHTAJIBHBIX 33/a4 10 TEME 1 1 bubmuoreka [IOK
«BaxHee HEMETaIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHECHUS
KonTtponbhas padora Ne3 o reme
. bubnmnoreka [JOK
42 «BaxHeie HEMETaIbl U UX | 1
https://m.edsoo.ru/00ac0Oe18
COCTUHEHUS»
OO01mas XxapakTepUCTHKA XUMUYECKUX
bu6mmoreka [IOK
43 3JIEMEHTOB — METAaJIJIOB. 1
https://m.edsoo.ru/00ae103e
Mertannuueckas CBsI3b U
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MeTaJUIMuecKasi KpuCTaiinuecKas
peuérka. PU3NYECKUe CBOMCTBA
METAJLIOB
XUMHYECKHE CBOMCTBA METAJIOB.
44 DIEKTPOXUMHUUECKUAHN P 1 bubmmnorexa [IOK
p . P https://m.edsoo.ru/00aecl1156
HaIpsHKEHUN METaJJIOB
O61mue crnocoOb! MOTyYeHUs
MeTaiuioB. Cruiasbel. Beraucienus mo
45 aBHEHUSIM XUMUYECKUX PEaKIUI 1 Bubmorexa ITOK
yp PCAKIHIH, https://m.edsoo.ru/00ael156
€CJIM OJITMH U3 PEareHTOB COJCPIKUT
puMecHu
b K
46 [ToHsATHE O KOPPO3UH METAIUIIOB 1 nomotexa LO
https://m.edsoo.ru/00ac1278
b K
47 [[lemounbIe METAIITBI 1 nommorexa O
https://m.edsoo.ru/00ac14b2
43 OKcubl U THAPOKCUJIBI HATPUS U | bubnnoreka [JOK
Kainusa https://m.edsoo.ru/00ae14b2
49 [IlenouHo3eMenbHBIE METAILIIBI — | bubmuorexa [JOK
KaJBLIIUA U MarHui https://m.edsoo.ru/00aec15¢8
bu6mmorexa [IOK
50 Baxneinme coenuHEHNS KaJIbIUI 1
8 . L WAL https://m.edsoo.ru/00ael5e8
51 O000IIIeHNE U CUCTEMATU3ALUS !
3HAHUN
57 JKEcTKOCTh BOABI U CITIOCOOKI €& 1 bu6mmorexa [IOK
YCTpaHEHUS https://m.edsoo.ru/00ac1886
53 [IpaxTuueckas padora Ne 6 o reme | | bubnuoreka [IOK
" KECTKOCTL BOABI 1 METOEI €6 https://m.edsoo.ru/00aelae8
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ycTpaHeHUs "
54 P — | bu6mmoreka [IOK
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOICTBA OKCHIA U | bubnuoreka [IOK
TUAPOKCUIA https://m.edsoo.ru/00aelc64
56 Keneso 1 bubmuorexa [JOK
https://m.edsoo.ru/00ae1d86
57 OKcubl, THAPOKCHUIBI U COJIU Keje3a | bubmuorexa [JOK
(IT) u xxene3a (III) https://m.edsoo.ru/00ae35e6
53 O60611v16HHe Y CHCTEMAaTHU3aINS ]
3HAHUM
[IpakTuueckas pabora Ne 7. Pemenue
59 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME | | bubnnoreka [JOK
«BaxkHenme MeTaJlIbl U UX https://m.edsoo.ru/00ae3de8
COCTMHECHUS
Brruucnenus mo ypaBHEHUSIM
XUMUYECKUX PEaKIUi, €CIIM OJIUH U3
60 peareHToB /1aH B U30BITKE WU 1 bubnnoreka [JOK
COAEPKUT IpUMecH. Berancnenus https://m.edsoo.ru/00ae1750
MacCOBOM JIOJIH BbIXOJa MPOAYKTa
peakuuu
61 O606HjeHHe M CUCTEMaTH3AINS 1
3HAHHUN
KonTtponpHas padora Ne4 o teme
62 «BaxHeime METaIIIbl U UX 1 1
COCUHEHHUS»
63 BemectBa u maTepuansl B 1 bubnmoreka [JOK




JenaprameHt odpasoBanus AnMuHucTpanun I. ExatepunOypra
MyHununaisHOe aBTOHOMHOE 0011e00pa3oBaTeIbHOe yIpexkKaAeHNe — CpeAHss o0meobpa3oBartenpHas mkona Ne 36 um. M.IT.Oxunnosa
620078, r. ExatepunOypr, yi1. Massiesa, 134 ten. 8(343) 374-02-91,
e-mail: mou36ekb@mail.ru

MOBCEIHEBHOU XU3HU UEI0BEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHUE | bubnnoreka [HOK
OKPY’KaroIlleH cpebl https://m.edsoo.ru/00ae4270
65 Ponb xumuu B permieHun 1 bubnmoreka [JOK
9KOJIOTUYECKHX TTPOoOIeM https://m.edsoo.ru/00ae4270
66 Peseprublit ypok. O600mIeHNE U | bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ae0d0Oa
67 PesepBHblit ypok. O6o01IeHNE U | bubnuoreka [IOK
cUCTeMaTH3alis 3HaHUH https://m.edsoo.ru/00adb33c
68 Peseprublii ypok. O6o0mIeHNE U 1 bubnnorexa [JOK
cHUCTeMaTU3alus 3HaHUH https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 63 4 7
[TPOT'PAMME
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IMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSA

OCHOBHOM

OBPA3OBATEJBHOMN ITPOT'PAMMBbBI

8 KUIACC

Kon
NpoBepPsieMOro
pe3yJbTara

1

1.1

HpOBepﬂeMbIe NpeaAMETHLBIC PE3YJIbTAaThl OCBOCHUA OCHOBHOM
06p330BaTeJILHOﬁ nmporpaMmbl OCHOBHOI'O 001ero 06p33OBaHI/Iﬂ

ITo Teme: ((HepBOHa‘{aJILHBIe XUMHNYCCKUC [TOHATHA

pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX [OHATHUHA: aTOM,
MOJIEKYJIa, XUMHUYECKHH 53JIEMEHT, IMPOCTOE BEILIECTBO, CJIOXKHOE
BEIIECTBO, CMech (OJHOpPOIHAs W HEOAHOPOJHAs), BAJICHTHOCTD,
OTHOCUTEJIbHAs aTOMHasi M MOJIEKYJSIpHas Macca, KOJIMYECTBO
BEILECTBA, MOJIb, MOJSIpHAs Mmacca, MaccoBas A0S XHMHUYECKOTO
AJIEMEHTa B COEIMHEHUU, MOJIAPHBIM O0BEM, XMMMUECKas peakius,
KiJaccu(uKalus — peakuMid:  peakUuM  COEAMHEHHs,  pPeaKkLuu
pa3joXKeHUs, peakluu 3aMelIeHUs, pPEeaKkIuu OoOMeHa, 13K30- U
HHJIOTEPMHUUYECKHE DPEaKLUHU, TeIoBoM 3(deKT peakiuu, pacTBOp,

MaccoBas J10JIsI BellecTBa (MPOIEHTHAs: KOHIICHTPAIIKs) B PaCTBOPE

1.2

HINTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHYCCKUX MHOHATHU U

MPUMCHATH OTU MMOHATHA ITPU OIMMCAHUHN BCUICCTB U UX HpeBpaHICHI/Iﬁ

1.3

1.4

L.5

MCIIOJIb30BaTh XUMHYECKYI0 CHMBOJMKY JJIi COCTaBICHUs (GopMyl
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIUN

pacKpbIBaTh  CMBICH  3aKOHOB COXpPAHEHUsT MAacChl  BEIECTB,
MOCTOSTHCTBA COCTaBa, AaTOMHO-MOJICKYJIIDHOTO YYEHHS, 3aKOHa
ABoraapo

OTpEeNATh BaJIEHTHOCTh aTOMOB JJEMEHTOB B  OWHApHBIX

COETUHEHUIX

1.6

1.7

KJIaCCU(UIIUPOBATh XMMHUYECKUE pEAKIUH (10 YHCIy U COCTaBy

YUYacTBYIOUIMX B peakIMH BEUIECTB, 110 TEIII0BOMY 3 dekTy)

BBIUUCIIATE OTHOCUTCIIBHYIO MOJICKYIAPHYIO U MOJIAPHYIO MacCChI
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1.8

BEIIECTB

BBIUYUCJIATHE MACCOBYIO JOJKO XHMHYECKOI'O J3JIEMCHTA IIO (l)OpMy.]'IC

COCIUHCHMS,

1.9

BBIYUCIIATH MAaCCOBYIO JOJIIO BCHICCTBA B PpaCTBOPC

1.10

MPUMEHSTh €CTCCTBCHHOHAYYHBIC METOJbI IMO3HAHUS — HAOIIOICHUE,
U3MEpEeHHe,  MOJEIMPOBAHUE,  OKCIEPUMEHT  (peajbHBli U

MBICJICHHBIN )

2.1

ITo Teme: «BakHeimme MMPEACTABUTCIIN HCOPraHMYCCKHUX BEIICCTB»

paCKpeiBaTb CMBICJI OCHOBHBIX XHMHUUYCCKHX MMOHSTHM: OKCH I,

KHCJ10Ta, OCHOBaHUEC, COJIb

2.2

2.3

24

2.5

OIpeNeNATh MPUHAMISKHOCTh BEIIECTB K ONPENEIEHHOMY KIaccy
COeIMHEHUH 1o Gopmynam

KJIaccU(UIUpPOBaTh HEOPraHMUECKUE BELIECTBA

XapakTepuzoBaTh (ONUCBHIBaTh) OOIIME XMMUYECKHE CBOWCTBA
BEIIECTB Pa3IMYHbIX KJACCOB, MOJTBEP)KJasi ONKUCAaHUE NPUMEpPAMHU
MOJIEKYJISIPHBIX YPAaBHEHUI COOTBETCTBYIOIIUX XUMHUECKUX PEaKLUi
IIPOrHO3MPOBATh CBOICTBa BEIIECTB B 3aBUCUMOCTH OT HX

KauCeCTBCHHOI'0O COCTaBa, BO3MOKHOCTHU IMPOTCKAHUA XUMHUYCCKUX

npeBpameHHﬁ B PA3JIMYHBIX YCIIOBHAX

2.6

CIEOBaTh MpaBWJiaM MOJIb30BAHUS XUMHUYECKOM TOCYAOH H
7abopaTopHBIM O00OpYIOBAaHUEM, a TaKKe IMpaBUIaM OOpaIleHHs C
BEIIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSIMU TIO BBIOJTHEHHUIO
71a00pPaTOPHBIX XMUMHUYECKUX OMBITOB MO MOJIYYSHHIO U COOUPAHUIO
ra3oo0pa3HbIX BEIIECTB (BOAOpOAA M KHUCIOPOAA), MPUTOTOBICHHUIO
pacTBOPOB € ONPENEIEHHONM MacCOBOM JOJIEW PacTBOPEHHOIO
BEIIIECTBA, INIAHUPOBAThH U MPOBOAUTH XUMUYECKUE SKCTIEPUMEHTHI 110
pacno3HaBaHUIO PACTBOPOB IIENOYEH M KUCIOT C TOMOIIBIO

MHAUKATOPOB (JakMyc, (heHondTaaert, MEeTUIOPaHXK U IpYrHe)

2.7

IIPOBOJIUTH PACYETHI IO YPABHEHHUIO XUMUYECKOUN pEeaKInu

I[To Teme: «llepmogmyeckuit 3akoH u Ilepmommueckass cucrema
xumuyeckux oanemeHtoB /. M. MenaeneeBa. CTtpoeHue aTOMOB.

Xumndeckas cBa3b. OKHCINTENHLHO-BOCCTAHOBUTEILHEIE peakunumn»

3.1

PaCKphIBATG CMBICII OCHOBHBIX XHMHUUYCCKHX MMOHATHH: AApO aroma,




JenaprameHT obpasoBanust AxMuHUCTpanuy r. ExatepunOypra

MyHHIUIATBHOE aBTOHOMHOE 00111e00pa3oBaTeNbHOe YUPEKACHUE — CpeHsis o0meoopasoBaTenpHast mkona Ne 36 um. M.I1.Onunnosa

620078, r. ExatepunOypr, yin. Mansmmesa, 134 ten. 8(343) 374-02-91,
e-mail: mou36ekb@mail.ru

AIIEKTPOHHBIA CJIOW aToma, aTOMHas oOpOuTadb, paguyc aroma,
XUMHUYECKasl CBsI3b, MOJIApHAs M HEMOJIApHAs KOBAJICHTHas CBS3b,
AIIEKTPOOTPHUILIATEILHOCTh, HMOHHAsl CBSI3b, HWOH, KAaTHOH, aHUOH,

CTCIICHb OKUCJIICHUA

3.2

KHaCCI/I(bI/ILII/IpOBaTB XUMHUYCCKUC DJICMCHTHI

3.3

34

3.5

3.6

ONHKCHIBATh M XapaKTepHu30BaTh TaOnuuHyto ¢Gopmy llepuommueckoit
CHUCTEMBbl XMMHUYECKHMX 3JEMEHTOB: pa3nyaTh IOHATUS «TJIaBHas
noarpynna (Arpymnma)» u «nobouHas mnoarpynmna (brpymma)y,

«MaJibley» U «OOJIbIIHEY IIEPpUOabI

packpeiBaTh cmbich Ilepuonnueckoro 3akona JI.M. Mennaeneena:
JIEMOHCTPHUPOBAaTh MOHUMAHHE MEPUOIAYECKON 3aBUCUMOCTH CBOMCTB
XHMHYECKHX OJJIEMEHTOB OT HUX TnoyoxkeHus B Ilepuoamueckoit

CHUCTEMC

COOTHOCUTH  0003HAu€HUs, KOTOpble HUMEKTCI B  Tabnuue
«Ileppoguyeckas  cucreMa — XUMHUYeCKMX  dseMeHtoB  JI.W.
MeHaeneeBa» ¢ 4YHMCIOBBIMU XapaKTEpUCTUKAMHU CTPOCHHUS ATOMOB
XMMHYECKMX DJJIEMEHTOB (COCTaB M 3apa] sjapa, oOliee 4YuCiIo

9JICKTPOHOB U PACHIPCACIICHUC UX I10 SJICKTPOHHBIM CJ'IOHM)

OIIPCACIIATD CTCIICHDb OKHCJICHUA 9JICMCHTOB B 6I/IHapHI:>IX

COETUHEHUIX

3.7

ONpEeNeNsiTh BUJl XUMHYECKOW CBs3W (KOBaJEHTHAs W HOHHAas) B

HEOPTaHNUYCCKUX COCAUHCHUAX

9 KJIACC

Kon
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOT'0 00111er0 00pa30BaHUs

1

ITo Teme: «BemmecTBo U XUMUYECKask PEAKIIUS)

1.1

PaCKpeIBaTb CMBICII OCHOBHBIX XHMHUUYCCKHX MMOHSITHM: pacTBop,
QJICKTPOJIUTBI, HEIJICKTPOJIHUTBI, 3JICKTPOIUTHYCCKAA AUCCOLMANN,
PE€aKiiuki HMOHHOI'O O6M€Ha, KaTajJm3aTtop, XUMHUYCCKOEC PAaBHOBECHC,

oOpaTtumble u HeoOpaTHMble peakuuu,
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1.2

OKHCIIUTEIbHOBOCCTAHOBUTEIIbHbIE peakiuy, OKHCIIUTEIb,
BOCCTAHOBUTEINIb, OKHUCIEHHME M BOCCTAHOBIIEHHE, aJUIOTPOIUS,
aM(pOTepHOCTh,  XMMHUYECKas  CBA3b  (KOB&IEGHTHAs, HWOHHai,
METAJUINYECKasd), KPUCTAJUIMYECKas pEHETKa, CILIaBbl, CKOPOCTb

XUMHYECKOM pC€aKnuu

HIUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHUMHWYECKHUX MMOHATHH H

MMPUMCHATH 3TU IMOHATHSA ITPU OIMMCAHUHN BCUICCTB U UX HpeBpaH_[eHI/Iﬁ

1.3

COCTaBJISITh YPAaBHEHUS AJICKTPOJUTUUYECKOM TUCCOLMAIIMU KUCIIOT,
mieyiouei M CcoJied, IMOJIHbIE M COKpAIIEHHbIC YpaBHEHHUS pEaKIHi

WOHHOr0 o0OMeHa

1.4

PacCKpbeIBaTh CYHIHOCTH OKHCIIMTCIBbHO-BOCCTAHOBHUTCIBHBIX peaKuHﬁ

MOCPEJICTBOM COCTABIICHUS SJICKTPOHHOTO OallaHCa ATHX PeaKIuii

1.5

IIPOBOJIUTH PACYETHI 110 YPABHEHHUIO XUMUYECKOW peaKkIuu

2.1

Ilo temam: «Hemeraiuibl U uUX coequHeHUsI» U «MeTalipl U HUX

COCOUHCHUSA

XapaKkTepu30BaTh (OMUCHIBATH) OOIIHE U crienn(pUUecKre XUMHUYECKHe
CBOMCTBAa MPOCTBIX U CJIOXKHBIX BEIIECTB, MOJITBEPXkIasi OINHUCAHUE
prUMepaMu MOJIEKYJISIPHBIX ¥ MOHHBIX YPaBHEHUI COOTBETCTBYIOLINX

XUMHYECKHUX PEaKIUn

2.2

2.3

COCTaBJIATE YPAaBHCHUSA peaxunﬁ, MOATBCPKAAIOIMINX CYHICCTBOBAHUC
T€HETUYECKOM CBS3U MCKAY BCIICCTBAMU PA3JIMIHBIX KJIIACCOB

IMPOTrHO3UPOBATH CBOMCTBa BCIICCTB B 3aBUCUMOCTU OT HUX CTPOCHUA,
BO3MOXHOCTH HNPOTCKAHUA XUMHUUYCCKHUX npeBpameHHﬁ B PA3JIMYHBIX

YCIIOBHSIX

24

CIENOBaTh MpaBWJIaM MOJIb30BAHUS XUMHYECKOM TOCYAOM H
71ab0paTOpHBIM O0OpYIOBAaHUEM, a TaKXKe IMpaBUIaM OOpalleHHs C
BEIIECTBAMH B COOTBETCTBUM C HHCTPYKIUSMH IO BBINOJHEHUIO
1a00paTOPHBIX XMUMHUYECKUX OMBITOB MO TMOJIYYCHHIO U COOMPAHMIO

ra3000pa3HbIX BEIIECTB (aMMHAaKa U YTIIEKHUCIIOro ra3a)

2.5

MPOBOJAUTh PEAKIMHU, IOJATBEPKIAIONINE KAUYECTBEHHBIM COCTaB
pa3IMYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MYTEM XJIOPHI-,
Opomun, womua, kapOonar, Qocdar, cumamkar, cymbdar,

TUAPOKCUAUOHBI, KAaTHUOHBI aMMOHHS, HOHBI H3YUCHHBIX MCTAJUIOB,
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IMPUCYTCTBYOIHME B BOAHBIX paCTBOpax HCOPraHUYECCKHUX BCIICCTB

3 [To Teme: «XuMuUs 1 OKpy>Karoas cpeia
31 pacKkpbIBaTh  CMBICII OCHOBHBIX XuMmuyeckux mnoHstuil: [IK
' BEIL[ECTBA; KOPPO3HUS METAJIIIOB
MPUMEHATh OCHOBHBIE ONEPALMH MBICIUTEIBHON JCSITEIIbHOCTH —
aHaJU3 W CHHTE3, CpaBHEHHE, OOOOIICHHE, CHCTEMaTHU3aIHIo,
32 BBISIBJICHUE TPUYMHHO-CICACTBEHHBIX CBSI3eM — I U3y4CHUSA

CBOMCTB BEIIECTB M XUMHUYECKHX PEAKIUN; eCTeCTBEHHOHAYyYHbBIC
METOJIbI TIO3HAHWS — HaOJIOJICHWEe, W3MEpPEHUE, MOJICIHPOBAHHUE,

HKCIIEPUMEHT (peajbHbI U MBICICHHBIN )
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MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KVIACC

Kon

IIpoBepsieMblii 3J1eMEHT COJEePKAHMS

1

HepBOHa‘-IaHBHBIG XUMHUYCCKUC ITOHATUA

1.1

[Ipenmer xumuu. Ponb XMMHM B KU3HM Ye€JIOBeKa. XHMHUS B CHUCTEME HaykK.
Tena u BemiecTBa. PU3MYECKHE CBOWCTBA BEMIECTB. ATpPEraTHOE COCTOSHHUE

BCIICCTB

1.2

1.3

[TonsTHE 0 MeTO/IaX MO3HAHMS B XMMHHU. YUCTHIE BemecTBa U cMecu. CriocoOb!
paszencHus cMmecen

ATOMBI W MOJICKYIJIBI. Xumuaeckue d3yeMeHThl. CHMBOJBI  XHMHYECKHX

a51eMeHTOB. [IpocTsie U C10XKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YYEHUE

1.4

XuMuueckas (1)OpMy.]'Ia. BanieHTHOCTH aTOMOB XMMHMYECKHMX 3JEMEHTOB. 3aKOH
IIOCTOSAHCTBA cocTaBa BCIICCTB. OrHocurenbHas aTOMHasa macca.
OTHOCHUTENLHAA MOJICKYJISIpHAA Macca. MaccoBas 07151 XUMHYECKOT0 dJIEMEHTa

B COCAMHCHUN

1.5

KomnuectBo BemectBa. Moisib. MossspHas macca. B3anmocCBsA3b KOJIMYECTBA,
Macchl W 4HCIa CTPYKTYPHBIX €IWHUI] BemecTBa. Pacu€rel mo ¢dopmymnam

XUMHUYCCKUX COGI[I/IHGHI/Iﬁ

1.6

@Ou3nUeCKUe M XUMHYCCKHE SBIICHHSA. XHUMHUYCCKas pCaKknusga u e€ IMPU3HAKH.
3akoH COXpPAHCHUS MACChl BEIICCTB. XUMHYECKHE YpaBHCHUA. KJIaCCI/I(I)I/IKaLII/I}I

XUMUYECKHUX PeaKklnii (COeTMHEHUS, PAa3JIOKEHHUs, 3aMEILICHUsI, 0OMEHA)

1.7

XUMUYECKU 3KCIIEPUMEHT: 3HAKOMCTBO ¢ XUMHUYECKOM MOCY/I0H, C MpaBujiIaMu
paboTel B Jaboparopuu W nOpuéMamMu oOpamieHuss ¢ J1abopaTOPHBIM
000Opy/sOBaHHEM, M3yUY€HHE M OIUCAaHUE (QU3NYECKUX CBOICTB 00pa3loB
HEOPraHMYECKUX BEUIeCTB, HaOmojaeHue ¢Qusnyeckux (MIaBIeHUE BOCKA,
TasiHUE JIbJIa, PAaCTUPAHUE caxapa B CTYIIKE, KUIIEHHE U KOHAEHCAlUs BOJAbI) U
XUMUYECKUX  (TOpeHHe  CBeYH, TMPOKAJIMBAHUE MEIHOH  IPOBOJOKH,
B3aUMOJICHCTBHE MeJla C KHCIOTOW) SIBIEHWH, HAOMIOIEHWEe W OINUCaHUe
NPU3HAKOB MPOTEKaHMUs XHUMHUYECKMX peakuui (pasjiokeHue caxapa,
B3aMMOJICIICTBHE CEpHOM KHUCIOTBI C XJOPUIOM Oapusi, pasjioKeHHe

ruapokcuaa meau(ll) mpu HarpeBaHuM, B3aMMOJEHUCTBHE Kelie3a ¢ PacCTBOPOM
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2.1

22

com meau(Il), n3yuenune cnocoOOB paszeneHuss cMecei (C MoMOIIbI0 MarHuTa,
bunbTpOBaHME, BBHIMMAPUBAHUE, TUCTHIUIAIMS, Xpomarorpadus), MpoBeIcHUE
OYHUCTKH ITOBAapEHHOMN COJIM, HAOJIOICHHUE U OITMCAHKUE PE3YJIbTATOB IIPOBEICHUS
OMBITA, WLIIOCTPUPYIOIIETO 3aKOH COXPAaHEHHs] MacChl, CO3JaHHE MoJenei

MOJIEKYJI (IIIapOCTEPIKHEBBIX )
Baxneliue npecTaBUTeNIn HEOPTaHMYESCKUX BEIIECTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciopon — sneMeHT u mpocroe
BemiecTBo. HaxoxkeHue Kuciopona B MpUpone, (PU3HYECKHE M XUMHYECKUE
cBoricTtBa (peakumu ropenus). Oxcunpl. [Ipumenenue kucimopona. CrocoOb!
MOJIyUYEHUsl KHUCIopoja B jabopaTopuu M HpOMBINUIEHHOCTH. KpyroBopot
Kkucnopoja B mpupojie. O30H — arioTporHas MoaAupuKaius KUCIopoia

TernoBoit 3P PeKT XUMUIECKOH peaKIuy, TEPMOXUMUIECKAE YPABHEHHS, IK30-

" SHAOTCPMHUUYCCKHUE PCAKIIUU. Tommugo: YroJjib 1 MCTaH. 3an${3HCHI/Ie BO31yXa,

ycuJIeHHEe TapHUKOBOTO 3(ekra, pazpyiieHrne 030HOBOTO CIIOs

2.3

Bomopox — anemeHT u mpocroe BemiecTBO. HaxosklIeHue Bogopona B MPUPO/IE,
¢du3uYecKkre W XHMHUYECKHE CBOWCTBA, MNPUMEHCHHE, CIIOCOOBI IOTYYCHHSI.

Kucnors! u conun

24

MossipHbIii 006EM Ta30B. Pacy€Thl Mo XUMHUECKUM YpaBHEHHSIM

2.5

2.6

®usnyeckue cBoMcTBa BoAbl. Boma kak pactBoputens. PacTBOpBL
HacplleHHble 1 HEHACBILICHHBIE PAaCTBOPBI. PacTBOPUMOCTB BEILECTB B BOJE.
MaccoBasgs nons BemecTtsa B pacTBope. XHMHYECKHME CBOWCTBA BOJBIL.
OcHoBanus. Poinp pacTBOpoB B MPUPOJE U B KHU3HM 4YenoBeka. Kpyrosopor
BOABI B IpuUpoje. 3arps3HEHHe NpUpPOAHbIX BoA. OxpaHa M OYHMCTKa
IIPUPOJHBIX BOJ

Knaccugukanus Heopranmueckux coenuHeHunidl. Oxcuabl. Knaccugukarus
OKCHJIOB: cojeoOpasymomue (OCHOBHbIE, KHCIOTHbIE, amQoTepHble) U
HeconeoOpasyronie. Homenknarypa okcujaoB. Pusndyeckue M XUMHUECKUE

CBOICTBa OKCHAOB. [loiryueHne okcuoB

2.7

2.8

OcHoBanmsi. Knaccudukanuss ocHOBaHUUM: WIENOYM U HEPACTBOPUMBIC
ocHoBaHus. HomeHkiarypa ocHoBaHui. PU3NYECKUE U XMMHUYECKHE CBOMCTBA

ocHoBaHui. [Torydenre ocHOBaHUM

Kucnotsl. Knaccudpukamus kucnor. Homenkiatypa kucnor. ®@usudeckue u

XUMHYECKHE CBOMCTBA KHUCIOT. Psam aktuBHOcTH MeTamnoB H.H. bekerosa.
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2.9

[Tonydyenue Kkuciaor

Comu. Homenknarypa cosieil. @u3nUecKue M XUMHYECKHUE CBOMCTBA COJIEH.

ITomy4yenue conen

2.10

I'eneTnueckas CBSI3b MCKAY KilaCCaMH HCOPIraHUYCCKUX COGI[I/IHGHI/Iﬁ

2.11

XVUMUYECKUH  3KCHEPUMEHT: KayeCTBEHHOE OIpEACICHUE  COACpKaHUS
KUCJIOpO/a B BO3JyXe, IOJy4yeHHE, cCOOMpaHME, paclo3HaBaHUE U M3Yy4YEHUE
CBOWCTB KHCJIOPOJa, HAOIIOACHNE B3aUMOJICHCTBHS BEUIECTB C KHCIOPOIOM U
YCIIOBHSI BOBHUKHOBEHUS U IIPEKpallleHus] ropeHus (1oxkapa), 03HaKOMJICHHE C
o0pa3llaMd OKCHJOB U OIMCaHME UX CBOMCTB, TNOJy4eHHe, colOupaHue,
pacrio3HaBaHME U M3Y4YE€HHE CBOWCTB BOJOpOAa (rOpeHue), B3auMoeicTBue
Bozopoaa ¢ okcugom Meau(Il) (Bo3MOXKHO HCTIOIB30BaHUE BUACOMATEPUATIOB),
HaOroseHne OoOpa3loB BEIIECTB KOJWYECTBOM | MOJb, HCCIEIOBAHUE
0COOEHHOCTEH pacTBOPEHHUs BEIIECTB C PA3JIMYHOM  PacTBOPUMOCTEHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OMPENEIEHHONM MACCOBOW JOJIEH PACTBOPEHHOIO
BEIIECTBA, B3aUMOJECHCTBUE BOJAbI C MeTaylaMH (HAaTpUeM U KaJlbL[MEM)
(BO3MOXHO HCHOJb30BAaHUE BUJEOMATEPHUATIOB), OIIPENIEICHUE PaCTBOPOB
KUCIOT M LIeJIoYel ¢ IOMOIIbI0 MHJMKAaTOPOB, MCCIEJOBaHUE OOpa3loB
HEOpPraHMYECKUX BEIIECTB pa3jIUYHbIX KJIACCOB, HAONIOJEHUE W3MEHEHUs
OKpPacKM MHJIUKAaTOpPOB B pacTBOpax KHUCIOT W INEJIOYEH, W3Yy4YEHHE
B3aumoyeiictBus okcuga Meau(ll) ¢ pacTBopom cepHON KHCIOTHI, KUCIOT C
MeTaJlJIaMH, peaKIUi HEUTPAIN3alliH, IT0JIy4EHUE HEPACTBOPUMBIX OCHOBaHU,
BBITECHEHHE OJHOr0 MeTajula JApPYyrdM M3 pacTBopa COJIM, pEIIeHHe
DKCIEPUMEHTAIbHBIX 3a/ad M0 TeMe «BakHelnMe Kiacchl HEOPraHHUYECKUX

COECTUHEHUN

Ilepnonnueckuit 3akoH u [lepuonnueckas cuctemMa XMMUYECKUX DJIEMEHTOB
.. MenneneeBa. CtpoeHre aToMOB. XUMUYeCKas CBsI3b. OKUCIUTEIBHO-

BOCCTAaHOBUTCIIbHBIC PCAKIITNN

3.1

3.2

[lepBbie TIOMBITKM KJIACCH(UKAIIMKM XUMHUYECKUX dyieMeHTOB. [loHaTtue o
TPYIIax CXOJHBIX AJEMEHTOB (IIETOYHbIE U IIETOYHO3EMENIbHBIE METAJLIbI,
raJioreHbl, WHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpbIe 00pa3yroT amMdoTepHBIC
OKCHU/JIbI U TUPOKCHUIBI

[Tepuoanueckuii 3akoH. [leproanueckas cucteMa XUMUYECKHUX 3i1eMeHTOB [1.1.
Menpneneesa. Kopotkonepuonas u JUTMHHOTIEpUOHAS (hopMbI

[lepuoanueckoit cucrtembl xuMuueckux anemeHTtoB [[.M. Menneneesa.
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[lepuoast u rpynnbl. OU3MYECKHII CMBICT MOPSAKOBOIO HOMEpPa, HOMEPOB

nepruoaa U rpymiibl 3JICMCHTA

33

34

3.5

3.6

Crpoenue atoMoB. CocraB aTOMHBIX sifep. M3otomnbl. Dnextponsl. CtpoeHue
AJIEKTPOHHBIX 000/I04eK aroMOB HepBbIX 20 XMUMHMYECKMX 3JIEMEHTOB
Ilepnonnueckon cucremsl .M. MeHnneneeBa. XapakTepUCTUKAa XUMUYECKOIO

3JIEMEHTa Mo ero nosoxkenuto B [lepuoanyeckoii cucreme .M. Menneneena

3aKOHOMEPHOCTH H3MEHEHHUs paJuyca aTOMOB XHMHYECKHUX DJIEMEHTOB,
METaJUIMYECKUX M HEMETaUIMYEeCKUX CBONCTB IO TpyIIaM M TEpPHOJaM.
3nauenue Ilepuonuueckoro 3akoHa u Ilepuoanueckoil CUCTEMbl XUMHUYECKUX
AJIEMEHTOB JUIsl Pa3BUTHs Hayku M npakTuku. .M. MennaeneeB — y4€HbIA U

IrPpaXKIAHUH
Xumnueckasi cBsizb. KoBaneHnTHas (mojsipHas U HEMOJIApHAs)  CBS3b.
DIEeKTpOOTPULIATEIbHOCTh XUMHUECKUX 3JIEMEHTOB. MloHHas CBsA3b

Crenenp okucieHusa. OKHCIMTEIHFHOBOCCTAHOBUTEIBHEIC pCaKIuu. Hpoueccm

OKHCJICHHS B BOCCTaHOBJICHUA. OKHCIIUTEIN U BOCCTAHOBUTEIIN

3.7

XVUMUYECKUH HKCIEPUMEHT: H3Y4eHHME O0O0pa3lloB BEILIECTB METAIIIOB H
HEMETAJUIOB, B3aUMOJEHCTBHE TUAPOKCUIA LMHKA C PAacTBOPAMU KHUCIOT U
LIEJI0YEH, MPOBEICHNUE ONBITOB, MIUIFOCTPUPYIOIIUX IPUMEPHI OKUCIUTEIBHO-

BOCCTAHOBHUTCIIbHBIX peaKI_lI/Iﬁ (ropeHHe, PpCaKun pa3jioKCHUs, COCI[I/IHeHI/ISI)

9 KJIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COAECPKaAHUSA

1.1

1.2

BemectBo 1 XumMHu4deckas pcaKknus. HOBTOpeHI/Ie

[Tepuonnueckuii 3akoH. Ilepuoguueckas cucreMa XUMUYECKUX dieMeHTOB J[. 1.
MenpeneeBa. CTpoeHue aroMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOICTB
XUMUYECKUX DJIEMEHTOB IMEPBbIX TPEX MNEPUOAOB, Kalus, Kalblusi MU MX
COEMHEHUI B COOTBETCTBUU C TOJOKEHUEM 3JIeMEHTOB B llepmoanueckoi

CUCTCMC U CTPOCHUCM UX AaTOMOB

CrpoeHne BelecTBa: BHABl XUMHYECKOM CBs3U. THUIBI KPHUCTAUNIMYECKUX
PEETOK, 3aBUCMMOCTh CBOMCTB BEILIECTBA OT TUIA KPUCTAIUINYECKON PEIIETKH
U BUJa XUMUYecKol cBsizu. Knaccudukanus u HOMEHKIIaTypa HEOPraHMYECKHX

BelecTB (MEXIyHApOAHAs M TpUBHAIbHAs). XHUMHYECKHUE CBOMCTBA BEIECTB,
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OTHOCAIIINXCA K pas3jiM4HbIM  KJIdaCCaM  HCOPraHUYCCKHX COC,HI/IHCHHI;'I,

TCHCTUYCCKAs CBA3b HCOPTAaHNYCCKUX BCIICCTB

1.3

Knaccuukanus XuMUYeCKUX peakuuid Mo pa3IMyHbIM MpU3HaKaM (110 YHCITy U
COCTaBY YyYacTBYIOIIMX B pPEaKIUU BEHIECTB, MO TerioBoMY 3d¢eKrty, Mo
W3MEHEHHIO CTENCHEH OKHCICHHMS XMMHUYECKHX JJIEMEHTOB, 10 OOpaTHMOCTH,
[0 YYacTHUIO KaTanu3aropa). OK30- M OJHIOTEPMHUYECKHE pEaKiuw,

TEPMOXUMHYECKHE YpaBHEHUA. [[OHATHE O CKOPOCTH XMMHYECKON PEAKIUU

1.4

1.5

1.6

1.7

[Tonarue 06 0OpaTHUMBIX M HEOOPATUMBIX XUMHYECKUX peakuusx. Ilonstue o
TOMOT€HHBIX M I'€TepOreHHbIX peakuusax. IloHaTne 0 XuMu4ecKoM paBHOBECHUH.
@akTOpBl, BIMAKOIIME HAa CKOPOCTh XMMHYECKOM pPEaKUMH M IIOJIOKEHUE

XUMHUYCCKOT'O paBHOBCCHUA

OKHCIUTENTEHO-BOCCTAHOBUTEIHHBIC peakuuu, 3JIEKTPOHHBIN Oaytanc
OKHCIIUTENbHO-BOCCTAHOBUTENBHON  peakuuu. CocTaBiieHHE  ypaBHEHUU
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX ~PEAKIMH C UCIOJIb30BAHUEM METOJa

QJICKTPOHHOI'O OanaHca

Teopus 3JIEKTPOIUTHUECKON AUCCOLMALMHU. DIEKTPOIUTHI U HEIIEKTPOIUTHI.
Kartunonsl, annonsl. MexaHu3m JUCCOIMAIIMU BEIIECTB C PA3JIMUYHBIMU BHUJIAMU
xumuueckoi cps3u. Ctenenp guccoruanui. CUIbHBIE U cIa0bIe SJIEKTPOJIHTHI.
Peakiuu nonHoro obmeHa. YcClIOBUSI MPOTEKAHUS PEAKIMH MOHHOTO OOMEHa,
MOJIHBIE W COKpalI€HHbIE HMOHHBIE YypaBHEHMs peakuuid. CBOICTBa KHCIIOT,
OCHOBaHMN H COJIEM B CBETE€ TPEACTABICHUN 00 SIEKTPOIUTUYECKON

AUCCoranuu. KauectBeHHbIC PCaKniu Ha NOHBI. Ilonsatue o THUapOJIN3C cojieit

XUMUYECKUN OKCIIEPUMEHT: O3HAKOMIIEHHE C MOJENSMU KPHUCTAJUIMYECKUX
pemETOK HEOPTraHWYECKUX BEIIECTB — METAUIOB M HeMmeTauioB (rpadura u
anMasa), CIIOKHBIX BEIIeCTB (XJIOpUIa HATpHsl); UCCIEJOBAHUE 3aBHUCHUMOCTH
CKOPOCTH XHMHYECKOW peakuuu OT BO3JAEUCTBUS pa3IMUHBIX (HAKTOPOB;
WCCIIEIOBaHNE  DIIEKTPONPOBOJHOCTH  PAacTBOPOB  BEIIECTB,  Mpolecca
JTUCCOIMAITMN  KHCIIOT, MIeNIOYed © cojicii  (BO3MOYKHO HCIIOJb30BaHUE
BHUJICOMATEPHAIIOB); TPOBEACHHUE OMNBITOB, WUIIOCTPUPYIOIIUX TMPU3HAKH
MPOTEKaHUS Peakiuii HOHHOro oOMeHa (00pa3oBaHME OCa/Ka, BBIJICICHUE ra3a,
o0Opa3oBaHHe BOJbI); OIBITOB, WJUTIOCTPUPYIOMINX MPUMEPHl OKHUCIUTEIHHO-
BOCCTAaHOBUTEJBHBIX peaKklIMid (FOpeHHe, Peakluu pPa3JIoKEeHUs, COeIUHEHUs);
pacrno3HaBaHHe HEOPTAHUYECKUX BEIIECTB C TOMOMIbIO KAUeCTBEHHBIX PEAKIUit

Ha MOHBI; pCHICHUC OKCIICPUMCHTAJIBHBIX 3a1a4
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2.1

2.2

Hemeramie! u ux COCANHCHUA

OO6miass  xapakTepucTuka TajoreHoB. (OCOOCHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIe cTeneHn okucieHus. CTpoeHue u U3nIECKrue CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XHMHUYECKHE CBOMCTBA Ha TMpUMEpe XJopa
(B3aumoJielicTBHE C MeETaUIaMH, HEMETaUlaMHy, IIeJo4yaMu). XJIOPOBOIAOPO.
CosngHast KMUCJIOTAa, XUMUYECKUE CBOMCTBA, MOJIy4YEeHHE, MpUuMeHeHue. [lelictBue
XJIOpa ¥ XJIOPOBOAOPOJA HAa OPraHU3M YeJoBeKa. BaxkHelmue XJIOpUIbl U UX

HaXOXICHUEC B IIpHUPOAC

OO6mas xapaktepuctuka djeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapakTepHbIe cTeneHn okuciaeHus. CTpoeHune u GU3NIECKue CBOMCTBA
MPOCTBIX BEUIECTB — KHUCJIOpPOAa M Cepbl. AJUIOTPOMHBIE MOAU(PUKAIIUN
KHCJIOpOoJia U cephl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOMOPOJ, CTPOCHHE,
¢dusnueckue M XUMHUYECKHE CBOMCTBAa. OKCHUIBI Cepbl KaK IMpeICTaBUTEIH
KHCIIOTHBIX OKCHAOB. CepHasi KUCIOTA, PU3NICCKUE W XUMHYCCKHE CBOHCTBA
(obmuMe Kak mpeAcTaBUTENS Kjacca KHCIOT U cnerududeckue). XuMHUUYECKHe
peakmuu, JeKalnme B OCHOBE MPOMBIIUICHHOTO croco0a IMOydeHHsI CepHOU
kucnotel. Ilpumenenue. Conu cepHOM KHUCIOTHI, KaueCTBEHHAs peaklMs Ha
cynbdar-uon. HaxoxxaeHnue cepbl U €€ COCIMHEHUM B MPUPOJE. XUMUUYECKOE
3arpsi3HEHUE OKPYXKAIOIIEH Cpellbl COCTUHEHUSMU cepbl (KUCIOTHBIC TOXIIH,

3arpsi3HEHUE BO3/yXa U BOAOEMOB), CIOCOOBI €T0 MPEIOTBPAIICHHS

2.3

2.4

OOmiass xapakTepucTHKa 51eMEeHTOB VA-rpynmbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHBIE CTENIEHU OKUCIEHUs. A30T, paCIpOCTPAHEHUE B IPUPO/IE,
(dbu3nuecKkrue U XMMHYecKne cBoicTBa. KpyroBopot a3ota B mpupoje. AMMHUAK,
ero (u3MYecKue W XMMUYECKHE CBOMCTBA, MojydyeHue u npumeHeHue. Conu
aMMOHHS, UX (U3NYECKHEe ¢ XHMHYECKHE CBOWMCTBA, TMPUMEHEHHUE.
KadectBenHnasi peakiiusi HAa MOHbI aMMOHHS. A30THasl KHCJIOTa, €€ TOJydYeHHE,
¢dus3nueckue W XUMHUYECKHE CBOWCTBa (00IIME KaK MpeICTaBUTENsS Kiacca
KUCJIOT U crenuduaeckue). Vcnomp3oBaHue HUTPATOB M COJEH aMMOHHUS B
KauecTBE MHHEPAIbHBIX ynoOpeHuil. XUMHUYECKOe 3arpsi3HEHHE OKpYKaromei
Cpenbl COeMHEHUSMH a30Ta (KUCIOTHBIE JTOXK/IH, 3arPSI3HEHUE BO3/1yXa, TTOYBBI

1 BOJOEMOB)

docdop, amnorpornHsle Mogudukanuu (ocdopa, puzndeckue U XUMHUYECKHE
ceorictBa. Oxcupg dochopa(V) u docdopHas kuciora, Qusnyeckue u

XUMHUYCCKUC CBOﬁCTBa, HOJIYUCHHUC. Hcnons3oBanue (I)OC(baTOB B Kayd€CTBC
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2.5

2.6

MUHEPAJIBHBIX YIOOpEHHI

O6mas xapaktepuctuka 3jeMeHTOB IVA-rpynmbl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTEpPHBIE CTENEHW OKUCIEHUS. YTJIepol, auIOTPOITHBIC
Moau(UKaIMKM, paclpoCcTpaHeHHEe B MpUpoae, (U3HUECKHEe M XUMHYECKHE
cBoiicTtBa. Aacop6musi. Kpyrosopot yriepoaa B npupoje. OKCUabl yrieposa,
X (QU3MYecKue M XUMHYECKHE CBOMCTBA, /IEHCTBUE Ha JKHUBBIE OPraHU3MBI,
MOJIy4eHUE U TIPUMEHEHHUE. DKOJIIOTUYECKUE TPOOIEMBI, CBA3aHHBIE C OKCHUIOM
yraepona(IV); rumoresa ria00anbHOrO MOTEIUICHUS KIMMaTa; MapHUKOBBIN
apdexr. YrompHas KUCIOTa U €€ COJMM, UX (PUINYCCKUE H XUMHUYECCKHE
CBOICTBa, Mony4yeHHe W NpuMeHeHue. KauecTBeHHas peakiusi Ha KapOoHaT-
noHbl. Mcnonp3oBanue kapOOHATOB B OBITY, MEAMIIMHE, IPOMBIIUICHHOCTH H

CEIILCKOM XO3STCTBE

[lepBoHayasbHBIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAaK O COEIUHEHUSX
yriaepoja (MeTaH, 3TaH, STWJIEH, AaleTUJICH, 3TaHOJ, TJIHUIEPUH, YKCYyCHas
kuciora). X cocraB m xumuyeckoe crtpoeHue. [loHsaTHe O OHMOIOTHYECKH
BRXHBIX BCIECTBAX: XHpax, OENKax, yrJieBoJaX — W WX POJIU B KHU3HU
yeroBeka. MarepuaibHOE  €JUHCTBO OPraHMYECKMX UM HEOPTaHMYECKHX

COE€IUHEHUN

2.7

Kpemunuii, ero ¢usnyeckne © XHMHUYECKHE CBOWCTBA, TMOJYYCHHUE U
npuMenenune. CoenuHEHUs KpeMHHUs B mpupoje. OOmmue mpeacraBieHus 00
okcune kpemaus(IV) u kpemHueBoit kuciiore. CHIIMKATBI, UX UCTIOIB30BaHUE B
OBITY, MEIUIIMHE, IPOMBIILICHHOCTH. BaxkHeHIe CTpOUTEIbHBIC MaTEepPHaJIbI:
KepaMuKa, CTEKJIO, IIeMeHT, OeTOoH, jxene300erToH. [Ipobremsbl Oe3omacHOTO

HCIIOJIB30BAHHUA CTPOUTCIIBHBIX MaTCPUAJIOB B HOBCCHHGBHOﬁ KHU3HU

2.8

XUMUYECKUN SKCIIEPUMEHT: H3Yy4YeHHE O0pa3loB HEOPraHWYECKHUX BEIECTB,
CBOMCTB COJISHOM KHUCIJIOTBI; ITPOBEJIEHUE KAaUE€CTBEHHBIX PEAKIMIM Ha XJIOpUI-
MOHBl W HaONIO/IEHWE MPU3HAKOB HX MPOTEKAHUS; OIMbBITHI, OTpa)Karollue
¢u3nyeckue 1 XMMUYECKHE CBOMCTBA TaJIOTEHOB M UX COEAMHEHUH (BO3MOXKHO
HCIOJIb30BaHNE BUEOMATEPHUATIOB); O3HAKOMJIEHHE C 00pasliaMu XJIOPUJOB
(rayloreHN1I0B); O3HAKOMJIEHHE C oOpa3namMu cepbl U €€ COECIUHEHUSIMHU
(BO3MOXHO HCITOJIb30BaHWE BHUJEOMATEPUATIOB); HAOMIOIEHHE TIpoliecca
oOyIJIMBaHUs caxapa MoJ JACHCTBUEM KOHLEHTPUPOBAHHON CEpHON KHCIOTHI;
M3Y4YeHHE XMMHMUYECKHUX CBOMCTB pa30aBICHHOW CEpHOI KHCIOTHI, IPOBEICHUE

Ka4yeCTBEHHOM pCaknun Ha CYJ'IB(I)EIT-I/IOH u Ha6J'IIOIlCHI/IC IMpU3HaKa eé
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IIPOTEKaHMsL; O3HAKOMIIEHUE ¢ (U3NYECKUMU CBOMCTBaMU a30Ta, pocdopa u ux
CoelMHEHU!l (BO3MOJKHO MCIOJb30BAaHME BHJICOMATEPUAIOB), O0Opa3LaMu
a30THBIX U (ochHOpPHBIX yIOOpEeHUH; MOTydYeHUe, cCOOMpaHue, paclio3HaBaHUE U
M3y4eHUE CBOMCTB AMMMAKa; IPOBEICHHE KAad4EeCTBEHHBIX pEaklMil Ha HOH
aMMOHMS W (ochar-uOH M U3yyEHHE TPU3HAKOB UX IPOTEKAHU,
B3aUMOJICICTBUE KOHLIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MENIbIO (BO3MOYKHO
UCIOJIb30BAHUE BHUIEOMATEPUANIOB); M3Y4YEHHE MOJeNel KpUCTAIUTMYECKHX
pemérok anmasa, rpadura, QyuiepeHa; O3HAKOMJIEHHE C  IIPOLECCOM
azicopOLIMK PACTBOPEHHBIX BEILIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOHCTBOM
IIPOTHBOra3a; IOJIY4E€HUE, COOMpaHME, PACHO3HABAHUE U H3Y4YEHUE CBOWCTB
YIJIEKUCIIOTO Ta3a; IPOBEACHHE KAaueCTBEHHBIX pEakUMi Ha KapOoHaT- H
CUIMKAT-UOHbl M H3YyYEHHE IPU3HAKOB HX IMPOTEKAHMS; O3HAKOMIICHHE C
MPOAYKIMEN CHJIMKATHOM IPOMBIIUIEHHOCTH; PELICHHE 3KCIEPUMEHTaJIbHbIX

3a/71a4 110 TeMe «BaKHENIIINE HEMETAIUILI U UX COEAUHEHUS))

Mertamisl 1 uX COCIUHCHU A

3.1

OO6mias xapakTEePUCTHUKA XUMUYECKHUX JIEMEHTOB — METAJJIOB HA OCHOBAaHUM MX
nonoxkenus B Ilepuonuyeckoit cucreme XuMuyeckux dnemeHtoB [I.U.
Menpeneesa u crpoeHus aroMoB. CTpoeHne MeTajioB. MeTainueckas CBsI3b U
METaJUIMYecKasi KpUCTaUIMUecKass pemerka. ODIEeKTPOXMUMHYECKUN  psij

HaIpsHKEHNH METaJUIOB

32

duznyeckue U XUMUYECKHE CBOMCTBA MeTauioB. OO0IIMe CriocoObl MOTYYeHHUS
MeTauioB. [loHsATHE O KOPPO3UU METAIIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
kopposzuu. CrjaBsl (CTallb, YyTYH, AIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B

OBITY U IPOMBILIIEHHOCTH

33

[Ilenouynsle MerTasuibl: nosiokeHue B llepuonnyeckoi cucTeMe XWMHUYECKUX
anemeHToB JI.M1. MenaeneeBa; cCTpoeHHE MX aTOMOB; HaXOXJIECHUE B IIPUPOJE.
duznyeckue 1 XMMUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kanus). OKCHIIbI U
TUAPOKCUABl HaTpusd M Kanusd. [IpuMeHeHHMe IIENOYHBIX METAUIOB U HX

COCTUHEHUN

34

Illenoyno3eMenbpHbIE  METaIbl MarHuii W KajJblIMH:  TOJIOKCHUE B
[Tepuonnueckont cucreme xuMuueckux dneMeHToB JI.1. MenneneeBa; crpoeHue
WX aTOMOB; HaxoXXJAeHue B npupoje. PU3MYecKue W XUMHUYECKHE CBOMCTBA
MarHus M Kalplivs. BaxkHellne coequHeHus Kaiablus (OKCHI, THIPOKCHI,

conu). KEcTKoCTh BOJBI U CLIOCOOBI €€ yCTpaHeHUs
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3.5

AmomuHuil: nionoxeHue B Ilepuomumyeckoil cucteMe XMMHUYECKHUX 3JIEMEHTOB
JI.11. MenneneeBa; cTpoeHue aroma; HaxoxkicHHe B mpupone. dusnueckue u
XUMHYECKHUE CBOMCTBA AFOMUHMS. AM(OTEPHBIC CBOMCTBA OKCHA U THIPOKCHIA

AJIFOMUHUA

3.6

3.7

Keneszo: nonoxenne B [lepruonnueckoi cucreMe XUMUUYECKUX dneMeHToB . 1.
MenzeneeBa; CTpOGHHE aroMma; HaxoXjAcHHe B mpupoae. Dusmdeckue wu
XUMUYECKUE CBoOMcTBa kene3a. Okcuubl, Tuapokcuasl u conu xene3a(ll) u

xene3a(lll), ux cocras, CBOMCTBA U MOTYYCHUE

XUMHUYECKUH SKCIEPUMEHT: O3HAaKOMJIEHHE ¢ 00pa3ljaMHd METaJIOB U CIUIABOB,
ux (pu3nuecKkUMH CBOMCTBAMM; H3YYEHUE PpE3YyJIbTaTOB KOPPO3UH METAJJIOB
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPUAJIOB), ocoOeHHoCTeH
B3aUMOJCICTBUS OKCHJAa KajlblUsig W HaTpus ¢ BOAOH  (BO3MOXKHO
UCIOJb30BAHUE BUJEOMATEPHAJIOB); HCCIIEOBAHUE CBOMCTB JKECTKOW BOJBI;
mpolecca TOpeHHsl Kele3a B KHCIOpoAe (BO3MOXKHO — MCIOJIb30BaHHE
BUJIEOMATEPHAJIOB); MPU3HAKOB NPOTEKAHUS KAaUYECTBEHHBIX PEAaKIMi HAa HOHBI
(MarHus, Kanblus, amtoMuHus, uuHka, xeneza(ll) m sxenesa(Ill), memu(1l);
HaOJI0ZICHNEe U OIMCAHUE MPOLIECCOB OKPALIMBaHMS IJIAMEHUM MOHAMH HaTpHUs,
Kanuss M Kanblusg ~ (BO3MOXKHO  KCIIOJIB30BAaHME  BHUJECOMAaTEpHUAIIOB);
uccieioBaHie aM@pOTEpHbIX CBOWCTB THUAPOKCHIA ATOMUHHMS U THIPOKCHAA
LIMHKA; pelIeHHEe dKCIIEpUMEHTANIbHBIX 3a/1a4 10 TeMe «BaxxHeine MeTanisl 1

nX COCANMHCHUA»

XHMHMA ¥ OKpYXkaroas cpeaa

4.1

4.2

HoBble maTepuanbsl U TexHOJoruu. BeliecTBa W mMaTepuanbl B MMOBCEIHEBHOM
JKA3HU 4YesioBeKa. XUMHUs U 340poBbe. be3ornacHoe ucnoap30BaHUE BELIECTB U
XUMUYECKUX peakinuii B ObiTy. IlepBas momolb MpH XMMHYECKUX OXKOTax U

OTpaBJICHUAX

OCHOBBI ~ JKOJIOTMYECKON  TpaMOTHOCTH.  XHMMHYECKOE  3arps3HEHHue
okpyxatomei cpeasl [1JIK. Pons xuMun B penieHUH 3KOJIOTHYECKUX TPOOIIEM.
[IpupoaHble HMCTOYHHUKH YTIEBOAOPOAOB (yroiib, MPUPOIHBIA Ta3, He(dTh),

MPOAYKTHI UX MEPEepabOTKH, KX POJIb B OBITY ¥ TIPOMBIIINICHHOCTH

4.3

XUMUYECKUH 3KCIEPUMEHT: U3yuyeHue o0pa3oB MaTepHalIOB (CTEKJIO, CIIJIaBbI

MCTAJUUIOB, TOJIUMCPHBIC MaTepI/IaJ'IBI)
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MMPOBEPAEMBIE HA OI'D 10 XUMHUU TPEBOBAHUA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon

NpoBepsieMoro
TpeOoOBaHMS

1

1.1

1.2

1.3

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHSI OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NPOrpaMMbl OCHOBHOI0 0011ero od0paszoBanust Ha ocHoBe ®PT'OC

[Ipencrapnenue:

O TO3HAaBa€MOCTH SBJICHUW TMPHUPOJIbI, MOHUMaHHE OOBEKTUBHOU
3HAYUMOCTH OCHOB XMMHYECKOW HAyKH Kak OOJaCTH COBPEMEHHOTO
€CTECTBO3HAHHUSA, KOMIIOHEHTa OOIIeH KyIbTyphl M MPaKTHYECKON
JIeATETbHOCTH YEJOBEKAa B YCIOBHSIX COBPEMEHHOTO OOIIecTBa;

INOHUMAHHE MECTAa XUMHUU CPEAU APYI'UX CCTCCTBCHHBIX HAYK

O HAY4YHbIX MCTOJAaX IIO3HAHUA, B TOM YHUCIIC SKCIICPHUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOHAAX HMCCICAOBAHUS BCIICCTB U HU3YUYCHHUA
XUMHUYCCKUX peaKHHﬁ; YMCHHC HCIIOJBb30BAaTh MOACIN JJIA

00BIACHEHHS CTPOCHUS aTOMOB U MOJICKYJI

o cepax mpodeccrHoHaTbHOIN AEATEIFHOCTH, CBI3aHHBIX C XUMHEH U
COBPEMCHHBIMHU TCXHOJOIMAMH, OCHOBAHHBIMU Ha JOCTHIKCHUAX
XMMUYECKOH HayKH, YTO TMO3BOJIUT OOYYaIOIIMMCS paccMaTpuBaTh
XUMHUIO KaK cepy cBoelt Oyayiieit npodecCHOHaIbHON NesTeIbHOCTH
U ClleaTh OCO3HAHHBIM BBIOOp XMMMH Kak MPOQUIBHOrO NpenMeTa

MIPHU TIEPEXO0/I€ HA YPOBEHB CPETHETO 00IIET0 00pa30BaHMs

2.1

Brmagenue cucTteMoll XMMHMYECKMX 3HAaHUM M yMEHUE IPUMEHSATH

CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

BOKHEHUIIINE XHUMHYECCKHE IIOHATHS. XHMUYSCKHM DJJIEMEHT, aToM,
MOJIEKYJa, BEIIECTBO, MPOCTOE W CIOKHOE BEIIECTBO, OJHOPOJHAS U
HEOJIHOPO/IHAs CMECh, OTHOCUTEJIbHBIE aTOMHasi U MOJIEKYJSIpHas
MacChl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIApHAs Macca, MOJISPHBIN
00BEM, OKCHJ, KHUCIOTa, OCHOBaHUE, CONIb (CpemHssi), XUMHUYECKas
peaKiusi, peakluh COCIUHEHUS, PEaKIUW Pa3JIOKECHUS, pPEaKIuI
3aMeIIeHus, PeaKuy OOMeHa, TeIuIoBoW IPQEKT peakiuu, dK30- U
SHIOTEPMUYECKUE PEAKIIMHU, PACTBOP, MACCOBask JOJISI XHUMHUYECKOTO

9JICMCHTA B COCIMHCHUN, MAaCCOBas NOJISI U NPOLCHTHAA KOHIICHTPAILIUA
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BEIIECTBA B PaCTBOPE, PO aTOMa, JIEKTPOHHBIH CIION aTOMa, aTOMHast
opburtanb, paauyc aroMa, BAJIEHTHOCTb, CTENEHb OKHUCIICHUS,
XUMHYECKasl CBSI3b, AJIEKTPOOTPULIATETIHLHOCTD, MOJISIPHASL U HETIOJIApHAs
KOBaJICHTHAast  CBs3b, HMOHHAsg  CBSI3b, METAJUIMUECKAsl  CBS3b,
KpUCTa/NIM4ecKass pemeérka (aToMHasi, MOHHAs, MeTaJuIh4yecKasi,
MOJIEKYJISIPHAs), MUOH, KAaTUOH, aHWOH, JJIEKTPOJIUT U HEDJIEKTPOJIUT,
AIIEKTPOJIUTUYECKAs  JUCCOIMALMS, pPEeaKUMd HOHHOro oOMeHa,
OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHBIE ~ PEAKIMHM,  OKUCIUTENb U
BOCCTAHOBUTEJIb, OKHCIEHHE U  BOCCTAHOBIICHHE, AIJIEKTPOJIU3,
XUMHUYECKOE paBHOBECHE, OOpaTHMMbBIC W HEOOpaTHMBIC pEaKIuH,
CKOpOCTh XUMHYECKOW peakiuu, karamuzarop, IIJK, xopposus

METAJIJIOB, CILIABBI

22

OCHOBOIIOJIAraromuye 3aKOHbI XHMHUHU: 3aKOH COXPAaHCHUS MACCHI,
HepI/IO,I[I/I‘-IeCKI/Iﬁ 3aKOH I[I/I MCH,Z[CJICCBB., 3aKOH IIOCTOAHCTBA

COCTaBa, 3aKOH ABOraapo

2.3

TEOPUM  XHUMMHHU: aTOMHO-MOJIEKYJISIDHAss ~ TeOopus, TEOpUs

BHGKTPOHHTHHGCKOﬁ Jucconrannmn

Biianenne ocHOBaMM XMMUYECKOW IPaMOTHOCTH, BKJIFOYAIOILICH

3.1

32

YMEHHUE MPaBUIIbHO UCIIOIH30BATh U3yYSHHBIE BENIECTBA I MAaTEPUAITBI
(B TOM yHCIe MHHEpaJbHbIC YAOOpPEHMs, METaulbl U CIUIABHI,
NPOAYKTHl TEPEepadOTKU TPUPOAHBIX HCTOYHUKOB YTIIEBOJOPOIOB
(yrasi, mpupoaHOro rasza, He(TH) B OBITY, CEIbCKOM XO34HCTBE, Ha
MPOM3BOJICTBE W TIOHUMAaHWE 3HAUCHUS JKUPOB, OCIKOB, YIJIEBOIOB
JUIs OpraHKu3Ma YelloBeKa; yMEHHEe MPOrHO3UPOBATh BIMSHUE BEIECTB
U XUMHYECKHX IPOIIECCOB HA OPTaHU3M YEJIOBEKA M OKPY)KAIOIIYIO
IPUPOJHYIO Cpeny

yYMEHUE HMHTErpupoBaTh XMMHUYECKHE 3HAHHMS CO 3HAHUSAMH JPYTUX

y4eOHBIX MPEIMETOB

3.3

HaJIMYue OmbITa paboThl C Pa3IMYHBIMU MCTOYHHMKAMHM WMH(OpMaLUu
N0 XUMHM (Hay4yHas M HAy4yHO-TIOMYJSpHas JHUTeparypa, CIOBapH,

CIIPABOYHUKHU, HHTEPHET-PECYPCHI)

34

YMCHUE 00BEKTHBHO OLICHUBATh I/IH(i)OpMaHI/IIO O BfHOIECTBax, HX
MMPEBPALICHUAX u NPaKTUYICCKOM MNIPUMCHCHUU n YMCHHC

MCIIOJIb30BaTh €€ JUIsl pelIeHns yueOHO-T03HaBaTEeIbHbBIX 3a/1a4
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BJ'IaI[eHI/Ie OCHOBaMH TOHSITHMHOTO arrmapara M CHMBOJIMYECKOI'O

A3bIKa XMMUH JUISI COCTaBJIeHUs (HOpMYT HEOPraHWYECKHX BEILECTB,

4 YpaBHEHUH  XUMHYECKHUX  pEakKIMi; OCHOBAMHM  XMMHUYECKOU
HoMmeHknatypbl (IUPAC u TpuBHasibHON)
YMeHue oOBSACHATH CBsI3b MOJIOXKEHUA dj1eMeHTa B llepmomuueckoii
CHUCTEME C YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB

5 XMMUYECKUX DJEMEHTOB (COCTaB M 3apsia  sapa, oOliee YHcio
AIIEKTPOHOB), PACHpPEIEICHUEM DJJIEKTPOHOB IO JHEPreTUYECKUM
YPOBHSIM aTOMOB IMEPBBIX TPEX MEPUOOB, KU U KaJIbLIU
[IpencraBienne O  MEPUOJUYECKONM  3aBUCHUMOCTH  CBOWCTB
XUMHUYECKUX DJIEMEHTOB (panyC aToma, 3JEKTPOOTPUIATEIBHOCTD),

6 MPOCTBHIX W CIIOKHBIX BEIIECTB OT IMIOJIOKEHUS JJIEMEHTOB B
[lepuoagnueckoit cucremMe (B MalbIX NEpPUOAAX U TIABHBIX
MOATPYIAX ) U JIEKTPOHHOTO CTPOCHUSI aTOMa

7 YMenue kinaccupumupoBarh:

7.1 XUMHYECKUE JIE€MEHTHI

7.2 HEOpraHMYEeCKHe BEllecTBa

7.3 XUMHUYECKHUE PEaKIINN

8 YMeHue onpenensTs:

o BAJICHTHOCTh U CTENEHb OKHMCIICHHUS] XUMHUYECKUX 3JIEMEHTOB, 3apsjl

' HOHa

g2 BHUJI XMMHMYECKOM CBA3M M THUN KPUCTAJUIMYECKOW CTPYKTYphl B

' COCTMHEHUSX

8.3 XapakTep Cpe/ibl B BOJHBIX PacTBOpPaX BEIMIECTB (KUCIOT, OCHOBAHUH)

8.4 OKUCITUTEIh U BOCCTAHOBHUTEIIb

9 YMeHne xapakTepu3oBaTh PU3NUECKHE U XUMUYECKHE CBOMCTBA:
MPOCTBIX BEHIECTB (KUCIOPOJ, O30H, BOAOPOJ, TIpaduT, anMmas,

9.1 KpeMHU#, a3oT, ¢ocdop, cepa, XJIOp, HATpUi, Kalui, MarHHi,
KaJIBITAH, aJTFOMHHUH, JKEJIE30)
CIIOKHBIX BEIIECTB, B TOM YHCJIE€ HMX BOJHBIX PacTBOPOB (BOja,

92 aMMHaK, XJOPOBOJOPOJl, CEPOBOJOPOJ]l, OKCHUIBI U TUAPOKCUIBI

metaimoB [-IIA rpynm, amromunus, menu (II), nunka, xeneza (II u

IIT), oxcuas! yraepoaa (II u IV), kpemuus (I1V), azora u docdopa (111
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u V), cepet (IV m VI), cepuucras, cepHas, a3oTucCTas, a30THasd,

docdopHasi, yroipHas, KpeMHUEBAsI KUCIOTA U X COJIH)

MPOTHO3UPOBATh M  XapakTEpU30BaThb CBOMCTBA  BEIIECTB B

3aBUCUMOCTH OT HMX COCTaBa W CTPOCHHUA, INPUMCHCHHE BCIICCTB B

- 3aBUCUMOCTH OT UX CBOWCTB, BO3MOKHOCTH MPOTEKAHUS XUMUUYECKHX
MIPEBpAICHHUI B Pa3JIMYHBIX YCIOBHUIX
10 YMeHue coCTaBiIsTh MOJIEKYJIIPHbIE U HOHHBIE YPaBHEHUS PEaKLUid, B
TOM YHUCIIE:
10.1 peakiuii HFOHHOTo oOMeHa
10.2 OKUCIIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIUI
103 WUTIOCTPUPYIOIIMX ~XMMHUYECKHE CBOMCTBA M3yYEHHBIX KJIAcCOB
' (TpyImi) HEOPraHU4YECKUX BELIECTB
104 MOJATBEPKIAIOIIUX FEHETUYECKYIO B3aUMOCBSI3b MEX1Y HUMU
11 YMeHue BIUUCIATh (IPOBOAUTH PACUEThI):
ioh OTHOCUTEJIbHYI0 MOJIEKYJISIPHYIO M MOJIIPHYIO MAaccChl BEILECTB,
' MacCCOBYIO JIOJIO0 XMMHYECKOT0 3JIEMEHTA B COSAMHEHUH
11.2 MAaCCOBYIO JOJIFO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM ra3oB
. M0 YypaBHEHUSM XHMHYECKUX pPEaKIUi W HaXOJUTh KOJIHMYECTBO
' BelecTBa, 00BEM U MacCy peareHTOB WIH MPOYKTOB PEAKIIUU
12 Bnanenue (3HaHuE OCHOB):
OCHOBHBIMH  METOAAMH  HAY4YHOTO TMoO3HaHUS (HaOmrogeHwue,
121 W3MEpPEHHE, SKCIIEPUMEHT, MOJISTTUPOBAHNE) ITPH U3YUCHUH BEIIECTB U
' XUMHUYECKUX SBIIEHUH; YyMeHUe chopMynHpoBaTh MpolieMy U
MIPEAJIOKUTE TyTH €€ PEIICHUS
129 Oe3omacHOi pabOTBl ¢ XWMHUYECKUMHU BEIIECTBAMHU, XHUMHUYECKON
' MOCyAOH U J1abopaTOpHBIM 000pyAOBaHUEM
MpaBUIaMu O€30MaCHOTO OOpaIeHUs C BEIECTBAMHU, HCTIOIb3yEeMbIMU
B MOBCEHEBHOM KM3HU, TIPaBUIIaMH TTOBEACHUS B LIETISAX COepEKeHUS
193 37I0pOBbSl U OKPYXKAIOIIEW NPUPOAHON Cpelbl; MOHUMAaHHE Bpeaa

(omacHOCTH) BO3JIEHCTBHS HA JKHUBBIE OPraHU3MBI OMNpPEAETIEHHBIX
BEIIECTB, CIOCOOOB YMEHBUICHHS U IMPEAOTBpAILlEHUS UX BPEAHOIO

BO31€MCTBUA
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13

Hannaue IMPAKTUYCCKHUX HABBIKOB INIAHUPOBAHHA M OCYHICCTBJICHUA

CICAYIOIUX XUMHUYCCKUX SKCIICPUMCHTOB:

13.1

U3y4eHHe U OmHcaHue (PU3NYECKUX CBOIMCTB BEIIECTB; 03HAKOMIICHHE
¢  (usnueckuMM M XMMHUYECKMMHU  SIBJICHUSIMHM;,  OIIBITHI,

WUTIOCTPUPYIOILIME TPU3HAKU [TPOTEKAHUSA XUMHUECKUX pEeaKLni

13.2

U3y4eHHe CIIOCOO0B pa3JeeH s cMecel

13.3

NOJYy4YeHHE KHUCIOPOAAa M M3Y4EHUE €ro CBOWCTB; IOJIy4YCHHE
BOJIOPOJIa U M3YYEHHUE €ro CBOWCTB; MOJYyYEHHME YIJIIEKHCIOro rasa u

HU3YUCHHUC €TO CBOﬁCTB; IMMOJIY4YCHHUEC aMMHAaKa U U3YUCHUC CT'O CBOMCTB

13.4

IIPUTOTOBJICHUC PACTBOPOB C OHpGI[CJ'IéHHOﬁ MacCOBOH ,I[OJ'IGfI

pacTBOPEHHOTO BEIIECTBA

13.5

IIPUMEHEHNE WHMKAaTOPOB (;1akmyca, METHJIOpaHka u
dbenondranenna) A ONpeneseHUs XapakTepa Cpelbl B pacTBOpax

KHMCJIOT U ILIeJI0oYei

13.6

WCCIIEIOBAaHNEC ¢ OIIMCAaHHE CBOICTB HCOPraHn4CCKUux BCIICCTB
Pa3/IMYHbIX KJIACCOB; U3YUCHUC BSaHMOHeﬁCTBHH KHCJIOT C MCTaJlllaMU,
OKCHJaMH MCETaJlJIOB, PaCTBOPUMBIMHA )51 HCPACTBOPUMBIMU
OCHOBAaHUAMH, COJEIMH; IIOJYUCHUC HCPACTBOPUMBIX OCHOBaHHﬁ;
BBITCCHCHUC OJHOro MCETalyla JpyruMm HU3  pacTBoOpa  COJIH;
HUCCICIOBAHUC aM(l)OTepHBIX CBOICTB THAPOKCUAOB AJIFOMUHUA U

IUHKA

13.7

13.8

14
14.1

pelieHne dKCIePUMEHTAIBHBIX 3a71a4 110 TeMaM: «OCHOBHBIE KJIACCHI
HEOPraHUYEeCKHUX COCIMHEHMIN»; «ONEeKTPOIUTUYECKAS
auccoruanusay;, «BaxkHedmme HEMETalUlbl M HX COCIUHCHHSY,

«BakHenme MeTaljibl U UX COSIUHECHUS

XUMHYECKHE  OKCIIEPHUMEHTHI,  WUIIOCTPUPYIOIIHE  MPH3HAKH
NPOTEKaHUs peakiii MOHHOro oOMeHa; KaueCTBEHHbIE peakluu Ha
NPUCYTCTBYIONINE B BOIHBIX PAcTBOpaX HOHBI: XJOPHI-, OpPOMHI-,
uomua-, cynedar-,  Qocdar-, kapOOHaT-,  CHIMKAT-aHUOHBHI,
THJIPOKCH-UOHBI, KATHOHBl aMMOHUS, MarHusi, KaJblUs, aTFOMUHUS,

xkenesa (2+) u xenesa (3+), meau (2+), LMHKA
YMenue:

NpEACTAaBIATL PE3YJIbTATBI SKCIICPUMCHTA B (bopMe BBIBOJIOB,
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J0Ka3aTecJIbCTB, I‘pa(bI/IKOB u Ta6J'II/II_[ U BBIABJIATH OMIIMPUYCCKHUE

3aKOHOMEPHOCTHU

YCTaHABIIMBAThH CBSI3U MEXKJIY PEaTbHO HAOIIOJACMBIMU XUMHYECKUMHU
14.2 SBIICHUSIMU U TPOIECCAMHU, MPOUCXOAAIIUMHU B MaKpO- U MUKPOMUPE,

OOBSICHATH IPUYMHBI MHOTOOOpa3usl BEIIECTB
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IHNEPEYEHD 2JIEMEHTOB COIAEP KAHUSA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAAPCTBEHHOM 2DK3AMEHE 110 XUMHUHU

Koxa

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAaHUSA

1.1

1.2

[TepBoHaYaIbHBIC XUMUYECKUE TTOHSATHUS
YucTele BemecTBa U cMec. CriocoObl pa3ieiieHus: cMecei

ATOMEI © MOJICKYJIBL. Xumudeckue diieMeHTBH. CHMBOIBI  XUMHYSCKHX

9JICMCHTOB. HpOCTbIe 1 CJIOXKHBIC BECUICCTBA.

1.3

1.4

1.5

1.6

Xumnueckas popmyia. BareHTHOCTh aTOMOB XMMHYECKHX 1eMeHTOB. CTEneHb
OKHUCJICHUS

3aKkOH TMIOCTOSIHCTBA cocTaBa BemlecTB. OTHOCUTENbHAas aTOMHas Macca.
OTtHocuTenbHasE MOJIEKyJIsipHas Macca. MaccoBas 1011 XMMHUYECKOTO 3JIeMEHTa
B COCTUHEHUH

KonunaectBo BemectBa. Monb. Momnsipaass Macca. MousipHbld 00BEM Ta30B.
B3anmocBs3b KOJIMYeCcTBa, MACChl U YHCIIa CTPYKTYPHBIX €IMHUI] BEIIECTBA

dusnyeckrue U XUMHUUYECKHUE SBICHHUS. XUMHUYECKas pCaKuusg Hu eé IIPpHU3HAKHU.

3aKOH COXpaHEHMsI MACChI BEILIECTB. XUMHUECKUE YpPaBHEHUS

2.1

2.2

2.3

Ilepnonnueckuit 3akoH u lleprognyeckas cucTeMa XUMHUYECKHX JJIEMEHTOB

.. Menneneera. CTpoeHre aTOMOB

Ilepnoanueckuii 3akoH. Ilepuognyeckas cucrema XUMUYECKUX deMeHTOB J[. 1.
Mengeneesa. [lepuoasl u rpymmnbl. @PU3HYECKHI CMBICI MOPSIKOBOrO HOMEPA,
HOMEpPOB IIEPUO/Ia U IPYIIBI DJIEMEHTA

Crpoenune aromoB. CoctaB atroMHbIX sifep. M3oronbl. DnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX  000J0YEeK aTOMOB TEpBhIX 20 XHUMHYECKHX JJIEMEHTOB

ITepuoanueckoit cucremsl /.. Menneneesa

BaKOHOMepHOCTI/I B M3MEHEHHH CBOWMCTB XMMHYECKHUX JJIEMEHTOB IEPBLIX TpéX
NnepruoaoB, KaJlvd, KaJIbIUA (pa;u/lyca aTOMOB, J3JICKTPOOTPULATCIIBHOCTH,
MCTAINIMYECKUX W  HEMCTANIMYCCKUX CBOﬁCTB) U UX COCOUHECHUN B
COOTBCTCTBHH C IIOJJOXKXCHHUEM DJJICMCHTOB B Hepno,unqecxoﬁ CUCTEME H

CTPOCHUEM UX aTOMOB

CtpoeHue BelecTa

3.1

Xumudeckass cBs3b. KoBaneHTHass (MOJsipHAsT W HEMOJSApHAs)  CBS3b.
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:‘)HeKTpOOTpI/IHaTeHBHOCTb XHUMHUYCCKUX JJICMCHTOB. HNonnas CBA3b.

Merannuueckas cBSI3b

3.2

Tunel KpUCTAJUIMYECKUX PEIIETOK (aTOMHAs, MOHHAs, MeETauInyecKas),
3aBHCHUMOCTb CBOMCTB BELIECTBA OT THUIIA KPUCTAIIMYECKOM PEIIETKH M BUAA

XAMHUYECKON CBA3U

4.1

Baxuelimme npeacTaBUTENM HEOPraHWYECKUX BellecTB. Hemeramnsl U ux

COCAMHCHUS. MeTtamisl 1 uX COCAUMHECHUA

Knaccugpukanuss U HOMEHKIATypa HEOPraHWYECKHX COCIUHCHUN: OKCHJIOB
(comeobpa3yrorue: OCHOBHBIE, KHUCJIOTHBIE, amM(pOTepHBIC) u
HecoJeo0pa3yolire; OCHOBaHUM (IIENOYM M HEPACTBOPUMBIE OCHOBAHMS);
KACIOT  (KUCIOpOAcOoAepKaume ¢ OeCKUCIOPOJIHBIC, OJHOOCHOBHBIE W

MHOT'OOCHOBHBIE); COJIEH (CPETHUX U KUCIIBIX)

4.2

4.3

4.4

@u3nyeckue M XMMUYECKHE CBOMCTBAa MPOCTBIX BELIECTB-HEMETAJIOB:
BOJIOPOJIa, XJIOpa, KUCIOPO/Ia, Cephl, a30Ta, (hocdopa, yriepoaa, KpeMHUs

®u3nyeckue M XHUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAIJIOB: JIMTHS,
HATpHsl, Kaaus, MarHusl U KaJjblKs, aJIOMUHHS, JKelie3a. DICKTPOXUMHUUSCKHUI

paa HaHpH)KeHI/Iﬁ MCTAl1JI0B

duszndyeckrue U XMMHYECKHE CBOMCTBA BOAOPOIHBIX COC,I[I/IHCHI/Iﬁ HEMCTAJJIOB:

XJIOPOBOJIOPO/Ia, CEPOBOAOPOIA, AMMHUAKA

4.5

duznyeckue U XUMHUYECKHE CBOMCTBA OKCHIOB HemeramuioB: cepbl (IV, VI),
azota(Il, IV, V), dochopa(Ill, V), yraepona(ll, IV), kpemuus(IV). Ilonyuenue

OKCHJO0B HEMETAJIJIOB

4.6

Xumnueckue cBoiictBa okcunoB: MetauioB [A-IIIA rpymn, munka, mequ(ll) u

xenesza(ll, III). [lonyyeHne okCUa0B METAIIIOB

4.7

XUMHYECKUE CBOMCTBA OCHOBAHMM U aM(OTEPHBIX THIPOKCUIOB (Ha TpHUMEpE
TUAPOKCUIOB QIIOMUHUA, JKene3a, I1uHKa). [lomyuyeHue OCHOBaHMI U

aM(OTEpPHBIX THIPOKCHJIOB

4.8

4.9
4.10

OO0mue XMMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOJAOPOIHOW, CEpOBOJIOPOIHOM,
CEpHHUCTOM, CcepHOU, a30THOU, (ochopHOU, KpeMHHEBOH, yroipHOW. Ocolble
XUMHYECKHE CBOWCTBA KOHUEHTPUPOBAHHOW CEPHOW M a30THOM KHCIIOT.
[Homyuenue kucnoT

OO6ue xumMuyeckre cBoicTBa cpeHux coneil. [lomyuenue comneit

HOJ'IyLICHI/IC, COGI/IpaHI/IC, pacio3HaBaHue BOAOpOOAd, KHUCIOpOJdd, aMMHAKa,
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YIJIEKUCIIOro Ta3a B 1JabopaTopuu

[Tomyyenue amMMmuaka, CEpHON W a30THOM KUCJIOT B MPOMBINIICHHOCTH. OO01ue

I CIOCOOBI TIOJYyYEHUS] METAJUIOB
4.12 I'eneTndeckas cBsI3b MEKy KlacCaMU HEOPraHUYECKUX COCIUHEHUN
5 XHUMHUYECKUE PEeaKIUU
Knaccudukanus XuMHUYECKUX peakluid Mo pa3iuyHbIM MPU3HAKAM: [0 YUCIY U
5.1 COCTaBy YYaCTBYIOIIMX B PEAKIMU BELIECTB, IO TeIIoBoMy 3(¢eKTy, Imo
M3MEHEHHUIO CTENICHEeH OKUCICHHSI XUMUYECKUX JIEMEHTOB
- TennoBoii 23 PeKT XUMHUECKONW PeaKluu, TEPMOXUMHUUYECKUE YpaBHEHHS. DK30-
' U DHJIOTEPMUYECKHUE peaklnuu. TepMOXUMHUYECKUE YpaBHEHUS
OKHCIUTEIbHOBOCCTAHOBUTENIbHBIE peakiMi. OKHUCIUTENN U BOCCTAHOBHUTEIU.
5.3 [Ipouecchl ~ OKMUCICHHSI M BOCCTAHOBJIICHHA.  ODIEKTPOHHBIM  OajaHc
OKHUCJIUTEIbHOBOCCTAHOBUTEIBHON PEAKIIUN
s4 Teopus anekTponuTUYeCKON Auccoruanyy. KaTuoHbl, aHMOHBL. DNEKTPOJIUTHI U
' HEeANIeKTPONuThL. CUJbHBIE U cllabble 3NeKTPOIUThl. CTeneHb AUCCOIHAINN
s s Peakuuu vonHoro obmMeHa. YcCioBUS MPOTEKAaHUS PEaKIUi MOHHOIO OOMEHa,
' MIOJIHBIE U COKPALEHHBIE HOHHBIE YPaBHEHUS peaKuil
6 XUMHS U OKpY:Karollas cpena
BemectBa m Marepuanbl B IOBCEIHEBHOM JKM3HM 4esoBeka. besomacHoe
6.1 UCIIOJIb30BaHUE BEIIECTB M XMMHMYECKHUX peakuuidl B J1abopaTOpUu U OBITY.
[TepBast moMoOIIb IPY XUMHUYECKHUX 0KOTaX U OTPABICHUIX
XUMHUECKOE 3arpsi3HEHHe OKpyXKatomed cpenbl  (KUCIOTHBIE — JOXKIH,
3arpsi3HEHUE MOYBbI, BO3[AyXa U BOJOEMOB), CHOCOOBI €ro MPEIOTBPALICHUS
6.2 [IpenenpHast nmomyctumasi koHmentparus BemectB (IIJK). Ponp xumun B
PEIICHHH JKOJIOTHYECKUX MpobieM. YCWICHHEe TapHUKOBOrO J(¢eKra,
pa3pylLieHre 030HOBOIO CIIOs
[Ipumenenue cepsl, azora, pocdopa, yriepoaa, KpeMHUS U UX COEAMHEHHUH B
ObITYy, MeIWIIMHE, TMPOMBIIIEHHOCTH M CEJIbCKOM Xo3siicTBe. [IpumeHeHue
6.3 METaJUIOB M CIUIAaBOB (CTallb, YYT'YH, IIOPAIOMHUHMNA, OpoH3a) B OBITY U
MIPOMBIIIIEHHOCTH UX coeAnHeHul. [oHsTHe 0 KOppo3un METaljIoB, OCHOBHBIE
CHOCOOBI 3aIIUTHI UX OT KOPPO3UH
6.4 [IpupoaHble UCTOYHUKM YTIIIEBOAOPOAOB (Yroib, MNPUPOIHBIA Tra3, He(PTH),

MPOIYKTHI UX NepepadboTku (OEH3MH), UX POJIb B OBITY U MPOMBIIUIEHHOCTH
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[lepBoHauanbHble TOHSATHA OO0 OpPraHMYECKUX BEIIECTBAX KaK O COEIUHEHHSX
65 yriaepojia (MeTaH, 3TaH, STUIEH, alleTUIICH, STaHOJI, TNIMIEPUH, YKCYCHAsI KUCIIOTA).
' [TousiTie 0 OGMONOTMYECKU BaXKHBIX BELIECTBAX: KUpaX, OeJKax, yriieBoJax — U UxX
POJIH B KHU3HH YEJIOBEKA
7 Pacuérni:
7.1 1o popmyIaM XUMUYIECKIX COCTUHEHUI
7.2 Macchl (MaccoBOM) JOJIM PACTBOPEHHOIO BEILIECTBA B PACTBOPE
7.3 110 XMMHUYECKUM YpPaBHEHUSIM
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET
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