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MNOACHUTEJBHASA 3AIINCKA

[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 C YYETOM KOHLEIIUU MPENoAaBaHusl y4eOHOTro npeamMera « XUMHUs»
B 00pa3zoBaTeNbHBIX opranm3aiusx Poccuiickoit deneparuu.

[Iporpamma 1mo XuMuM [Oa€T MNPEACTABICHUE O LENAX, OOLIEH CTpaTeruu
OoOy4eHMs, BOCHHTAHHS M Pa3BUTHUA OOYYAIOIIUXCS CPEICTBAMHU Yy4eOHOTO
npeaMera, YCTaHABIIMBAET 00s13aTEIbHOE IIPEIMETHOE COJIepKaHue,
IpeayCMaTpUBAET pACIpEACICHHEe €ro Mo KiIaccaM U CTPYKTYPUPOBAHHE IIO
pazienaM M TeMaM MpPOrpaMMbl IO XHWMHUH, OINpPEIETseT KOJUYECTBEHHBbIE U
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHTYEMYIO
MOCJEAOBATEIbHOCTh M3YYEHHS] XHUMHUU C YY4E€TOM MEKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBS3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJaroluxcs, ONpeAesisieT BO3MOXKHOCTU TMpeaMera st
peanuzaiuu TpeOOBaHMIM K pe3yJbTaTaM OCBOCHMS OCHOBHOWM 00pa3oBaTelbHOMN
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIero oOpa3oBaHMs, a Takke TpeOOBaHMI K
pe3ynbTatam oOy4eHHUs XUMUW Ha YPOBHE IeJIeH M3YUYEHUs MPeMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETbHOCTH OOYyYaromerocs MO OCBOCHHIO
y4e0HOTO coIepKaHusl.

3HaHWE XUMHUHU CIY>KUT OCHOBOU i (OPMUPOBAHMS MUPOBO33PEHUS
0oOy4Jaromierocsi, €ro MpeACTaBICHUN O MaTepUaTIbHOM E€AMHCTBE MHUpPA, BAXKHYIO
poJib UrpatoT (QopMUpyeMble XMMHUEH MPEICTaBICHUS O B3aWMOIPEBPAIICHUSIX
SHEPrUU U 00 DSBOJIIOIMU BELIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00ATbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI YEJIOBEUECTBA — CBHIPhEBOM, YHEPreTUUYECKOM,
MUIIEBOM U 3KOJOTUYECKON 0€30MaCHOCTH, MPOOJIEM 3IpaBOOXPaHEHUSI.

N3ydenue xumuu:

CIIOCOOCTBYET  peaim3allid  BO3MOXXHOCTEH 1T CaMOpPa3BUTUSA |
dbopMupOBaHUs KYyJIbTYPhI JIMYHOCTH, €€ 0011Iel U (PyHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ] B ()OPMUPOBAHUE MBINUJICHUS W TBOPYECKUX CIIOCOOHOCTEM
OOy4JaromMxcsi, HABBIKOB HX CAMOCTOSITEIBHOW  Y4EOHOM  JIESITEIBHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICOBATEIIBCKUX YMEHUW, HEOOXOMMMBIX KakKk B
MOBCETHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJIOCTHOTO B3IUIsI1a HA €IMHCTBO MPUPOBI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOITUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHWS K ECTECTBEHHO-
Hay4YHBIM 3HAHUSM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTHYECKOE
oOpa3zoBaHHEe 00yUYarOITUXCSI.

JlaHHbIC HamMpaBIICHUS B OOYYCHHH XWMHUHU OOCCICUMBAIOTCS CICIIHM(PUKON
COJIepKaHMsl  y4eOHOTrO  MpeIMeTa, KOTOPBIM  SABJISIETCA  NEJaroruyeckKu
aJanTUPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAyKH XUMHH Ha ONpPeeIEHHOM dTare eé
pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOT'O 00IlIEr0 00Opa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHUE OOYYaIOIIMMHCS CHCTEMBI TMEPBOHAYAIBHBIX TMOHATHN XUMHUU, OCHOB
HEOPTaHUYECKOM XUMHU U HEKOTOPBIX OTJEIbHBIX 3HAYMMBIX TMOHSITUH
OpTraHUYECKON XHUMUHU.

CtpykTypa cojiepkaHus MPOTpaMMbI N0 XMMUU CPOPMHUpOBaHA HA OCHOBE
CHUCTEMHOI0 mojaxoaa K €€ mzydeHuro. ColaepkaHue CKIIAIBIBACTCS U3 CHUCTEMBbI
MOHSATUM O XUMUUYECKOM JIEMEHTE U BEIIECTBE U CUCTEMbI MOHITUN O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
MOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUI HA OCHOBE TEOPETUUYECKUX MPEACTABICHUN
pa3HOro ypOBHSI:

— aTOMHO-MOJIEKYJIIPHOTO YYE€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

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

— YYEHUS O CTPOCHHH aTOMa U XUMHUYECKOM CBSI3H;

— TpelncTaBleHUd 00 JIEKTPOJUTHYECKON UCCOIMAIIMU BEIIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OSMIIUPUYECKU
MOJTYYEHHBIX U OCMBICJIICHHBIX ()aKTOB, pa3BUBAIOTCS MOCIEA0BATEIBLHO OT OJTHOTO
YPOBHSI K JIPyromy, BBITIONHS (GYHKIUA OOBIACHEHHS W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOYKHOCTEW MPAKTUYECKOTO MPUMEHEHUSI U MOJy4YCHUS
M3y4aeMBbIX BEIIECCTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYET  (hOPMHPOBAHUIO
IIPEICTABJICHNUS] O XUMUUYECKON COCTABIIAIOLIECH HAYyYHON KapTUHBI MUPA B JIOTUKE
e€ CHUCTeMHOW NpHUPOJbI, LIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METOJaM TMO3HaHHWs B Hayke. M3yueHue XUMUM OPOUCXOAUT C MNPUBICUECHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX NpeAMeTOB: «OKpyXKalomuil MUp,
«buosorus. 5—7 kiacce» u «dusuka. 7 Kmacey.

[Ipy w3yyeHWH XUMHH TPOUCXOAUT (HOPMUPOBAHME 3HAHWK OCHOB
XUMUYECKON HAyKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUYECKOU
JIEATEIIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBI.
3amaya y4eOHOro mpeaMera COCTOMT B (OPMUPOBAHUU CHUCTEMBI XUMHUYECKUX
3HAaHUW — BaXHEUIHX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUH,



JOCTYIIHBIX OOOOIIEHHI MHPOBO33PEHUECKOr0 XapakTepa, s3blKa HAyKH, B
OpUOOIIEHUM K HAy4YHbIM METOJaM I[IO3HAaHWS TPU U3YYCHUH BEIIECTB MU
XUMHUYECKUX peakinii, B GOPMHUPOBAHUU U PA3BUTHH MO3HABATEIbHBIX YMEHUH U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
JESITEIbHOCTH, OCBOCHUHM MPaBHJI 0O€30MacHOro OOpalleHHs C BEUIECTBAMHU B
MOBCEHEBHOM JKU3HU.

[Ipu M3ydeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEr0 0Opa3OBaHMs Ba)KHOE
3HauYEHHE MPUOOPENH TaKHe 111, KaK:

— (GOpMHPOBaHHE WHTEIUICKTyaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO0, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY NPUHATHIO PELICHUM,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCSI YCIIOBUSM KU3HU;

—  HampaBJCHHOCTh OOYy4YEeHMsI Ha CHCTEMaTH4YEeCKOe MpUOOIIEHUE
oOy4JarommMxcss K CaMOCTOSTEIbHOM MO3HABATEIBbHOM JEATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIMIO M PA3BUTHE CIIOCOOHOCTEH K
XUMUU;

— obecrieueHne yciaoBuil, CIOCOOCTBYIOIIUX MPUOOPETEHUIO 00YUYatOITUMUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KIIFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHLUI), UMEIOIIUX YHHBEPCAIBHOE 3HAYEHHUE IS
Pa3IUYHBIX BUJOB JACSITEIBHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHATIBHOW W  €CTECTBEHHO-HAYYHOM
IrPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH U OICHUBATh SIBJICHUS
OKPYXAIOLEro MHpAa, MCIHOJIb3Ys 3HAHUS U ONBIT, NOJyYEHHBIC NPU H3Y4YECHUU
XUMUH, TPUMEHSATh HMX MPU PEIICHUH MNpoOJeM B MOBCEAHEBHOW XU3HU U
TPYZIOBOU JIEATENBHOCTH;

— (QopmupoBaHue y o0Oyyaroumxcs T'yMaHUCTHUECKUX OTHOILIEHU,
MOHUMAHUSI [EHHOCTH XUMHUYECKUX 3HAHWM MJis BBIPAOOTKH JKOJIOTHYECKHU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JEATEIbHOCTH B LEJAX
COXPAaHEHHUS CBOETO 3I0POBbS U OKPY’KAIOILIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOGHMsI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMIsl U HANPaBICHHOCTH JAJIbHEUIIETO
oOy4eHus.

OOmiee YMCIO YacoB, OTBEACHHBIX JJIsi H3YYEHUST XHUMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlelo), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COJEPXKXAHUE OBYUEHUA

8 KJIACC

IlepBoHayajibHbIE XUMHYECKHE OHATHSA

[Ipeamer xumuu. Posib XMMUU B KU3HU YeTOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemiectBa. DuU3MYECKHE CBOWCTBA BEHIECTB. ATpEraTHOE COCTOSHUE
BelecTB. [loHsiTHE O MeTOAax MO3HAHMS B XUMHH. UHCTbIE BEIIECTBA U CMECH.
CriocoObI pa3aeieHust CMECEi.

ATOMBI W MOJICKYJbI. XHUMHUYECKHE JJIeMEHThl. CHMBOJBI XUMHUUYECKHX
a51eMeHTOB. [IpocThie U ci0XHbIe BeulecTBa. ATOMHO-MOJIEKYJISIPHOE YUECHHUE.

Xumuueckasi ¢opmyna. BajleHTHOCTh aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3aKOH TIOCTOSHCTBA cocTaBa BemecTB. OTHOCHTENbHAs aTOMHas Macca.
OTHOCUTENbHAS MOJIKYJISIpHAst Macca. MaccoBas oJisi XUMHUYECKOTO AJIEMEHTa B
COCTUHEHUH.

KomnuecTtBo BemectBa. Moabs. MonsipHas Macca. B3auMocBsi3b KoJu4ecTBa,
MacChl M 4YHMCJIAa CTPYKTYPHBIX eAWHHI] BemiecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCTMHCHU.

duznveckre U XUMUYECKUE SBICHHUS. XUMUYECKasi peakiuus U e€ MpU3HaKH.
3aKOH COXpaHEHHUs MacChl BEIIECTB. XMMHUUYEcCKHe ypaBHeHus. Knaccudpuxarus
XUMHUYECKUX PEAKIUi (COeTUHEHNS, PA3I0KEHNUs, 3aMEIIICHUsI, 0OMEHa).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHUYECKOW MOCYOMW, MpaBWIaMHu paboThl B JabopaTtopun u
npuémMamu oOpalleHus: ¢ J1abOpaTOpHBIM O0OpPYAOBaHUEM, U3YUEHUE U OINHUCAHUE
bu3UecKuX CBOWCTB 00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOJIOJCHUE
busnueckux (MIaBJIeHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KATICHUE W KOHJCHCAIMS BOJBI) M XMMHUYCCKUX (TOpEHHE CBEUYH, MPOKATMBAHUE
MEIHOW MPOBOJIOKH, B3aMMOJICHCTBIE MeJa C KUCIOTON) SABICHUH, HAOI0IeHUE U
ONKCaHWE TPU3HAKOB MPOTEKAHUS XMMHUYECKUX peakuuid (pas3iokeHHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJIOPHUIOM Oapusi, pa3iokeHHe T'MIPOKCHIa
menu (1) mpu HarpeBaHuu, B3auMoeiicTBHE XKene3a ¢ pacTBopoM cosu meau (1),
U3yYeHHE CMOCOOOB pa3elIeHHs CMecei: C TOMOIIbI0 MarHuTa, (UIbTPOBAaHUE,
BBbIMIApMBaHUE, TUCTUILIALMSA, XpoMaTtorpadus, IPOBEACHHE OYUCTKH MOBAPCHHOMN
CONMM, HaONIOACHHE W  OMNHCAHME  PE3yJbTaTOB  MPOBEACHHUS  OIBITA,
WUTIOCTPUPYIOMIETO 3aKOH COXPAaHEHUS MacChl, CO3/IaHUE MOJENeH MOJEeKYI
(IIapoCTEepPKHEBBIX ).

BaxkHeiilue npeacTaBuTe/ M HEOPraHNYeCKUX BelllecTB

Boznyx — cMech razoB. CoctaB Bo3ayxa. Kucimopon — smeMeHT W mpocToe
BemiecTBo. Haxoxxaenwe kuciaopoga B mOpupoje, (u3Hueckue M XUMHYECKUe



cBoiictBa (peakmmu TopeHusi). Oxcuapl. [Ipumenenue kucmopoma. CmocoObI
MOJIyYeHHUs] KUclopoda B JabopaToOpuu W TPOMBINUIEHHOCTUH. Kpyrosopor
KHciopoa B mpupoze. O30H — auioTporHas MoAupUKaIus KUCcaopoaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- M DHAOTEPMHUUYECKUE peakiuu. TOIUIMBO: yroib U METaH. 3arps3HEHUe
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO0 3(pdekTa, pazpyiieHrne 030HOBOTO CIOSI.

Bomopon — anemeHT M mpoctoe BemecTtBo. HaxoxkaeHuwe Bomopona B
npupoae, GU3MYECKUEe U XUMHYECKHE CBOWMCTBA, NPUMEHEHHUE, CIOCOObI
nony4yeHust. Kucmorel u comnu.

Monsipabiii 00BEM ra3oB. PacyéTsl N0 XUMUUECKUM YPaBHEHUSIM.

dusnyeckue cBoucTBa BOAbBl. Boma kak pactBopurenb.  PacTBOpHI.
HacpilieHHbIE M HEHACBIIEHHBIE PAacTBOpPbI. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBas 10Ji BEIIECTBA B PACTBOPE. XMUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Pose pacTBOpOB B mpupo/ie U B )KU3HU 4enoBeKa. KpyroBopoT BOAbl B IPUPOJE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCHUJIOB:  cosieoOpa3yromire  (OCHOBHBbIC, KHCJIOTHbIE, aM@oTepHbIe) W
HecosneoOpazyronue. Homenknatrypa oxcujoB. Dusnyueckue U XUMHUUYECKHUE
CBOMCTBA OKCUJIOB. [lomyueHnne okcuaos.

OcunoBanus. Knaccudukanuss ocHOBaHHM: WIENOYM W HEPACTBOPUMBIC
ocHOBaHusA. HomeHkiarypa ocHoBaHui. PU3NYECKHE U XUMHYECKUE CBOWCTBA
ocHoBaHuU. [losmyyeHre ocCHOBaHUM.

Kucnotel. Knaccudukanusa kucinor. Homenknarypa kucnor. Gusndeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psn aktuBHoctm wmetamnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Conu. HomeHnknarypa coseil. @U3NYECKHEe U XMMHYECKHUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eHeTnyeckas CBsI3b MEKIY KJIaCCaAMU HEOPraHUYECKUX COCIMHEHMUI.

Xumuueckuiui IKcnepumenm:

Ka4ECTBEHHOE OIPEAECIICHHUE COJEPKaHUs KUCIOPOAa B BO3AYyXeE, MOJTyYEHHUE,
coOvpaHue, pacrmo3HaBaHWE W W3YYCHHE CBOWCTB KHCIOpOJa, HAOIIOICHHE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpeKpaileHuss TopeHust (Mmokapa), O3HAKOMJICHHE C O0Opa3laMH OKCHIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOgOpoaa (ropeHme), B3amMozeicTBre Bogopona ¢ okcugoM meau (1)
(BO3MOXHO HCIIOJIb30BAaHUE BUEOMATEPUATIOB), HAOMIOACHUE O0Opa3IlOB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBAaHUE OCOOCHHOCTEM pPACTBOPEHHUSI BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOU



MAaCCOBOM JI0JIEW PACTBOPEHHOTO BEIIECTBA, B3aWUMOJCHCTBUE BOABI C METAJIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BAaHUE BUJICOMATEPHAIIOB),
UCCJIEIOBAHUE O0pPa3lOB HEOPTraHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
Ha0JI0/IeHNEe U3MEHEHHSI OKPACKH MHAMKATOPOB B PACTBOpAX KHUCIOT U IIEJIOUEH,
u3ydyeHue B3aumozeiictBus okcupa menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peaklUWil HEUTpalu3alliH, IOJYyYCHHE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 PAacTBOpa COJIM, PEIICHUE
DKCIEPUMEHTAJBHBIX 33/1ad MO0 TeMe «BakHeWlne KiIacchl HEOPTaHUYECKHUX
COECTUHEHUI».

Ilepuoguvecknii 3axkon u Ilepmoamueckasi cucreMa XHUMHYECKHX
iemeHTOoB JI. U. MengeaeeBa. CtpoeHue aroMoB. XHMHYECKAsl CBA3b.
OKHCIUTEIBHO-BOCCTAHOBUTEIbHbIC PEAKIIUH

[lepBble TOMBITKM KIACCU(PHUKAIUU XUMUYECKHUX dJeMeHTOB. [loHsTHE O
IPYIIax CXOJHBIX JJIEMEHTOB (IIEJIOYHBbIE M IIEJIOYHO3EMEIbHbBIE METAJLIbL,
rajioreHbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(pPOTEepHbIE OKCUIBI
Y TUJIPOKCHUIBL.

[lepunonnuecknii 3akoH. [lepuonnueckas cuictemMa XMMUYECKUX 3JIEMEHTOB /1.
HN. MengeneeBa. KopoTkonepuonHas ©  JIuHHONEpuoAHas  (OpMbI
[Tepronnueckoit cucrembl xumuueckux 3nemMeHToB J[. . Menneneesa. [lepuoas
u rpynnsl. PU3NUECKUH CMBICI TOPSAKOBOIO HOMEpPA, HOMEpPOB MepuUoia U
IPYIIIBI 3JIEMEHTA.

Crpoenune atomoB. CocTaB aTOMHBIX sifiep. M3oronbl. DnekTponsl. CTpoeHue
ANEKTPOHHBIX  000J04€K aroMOB TNepBbIX 20 XUMHUYECKHUX  DJIEMEHTOB
[lepnogmueckonn cucremsl [[. 1. MenaeneeBa. XapaKTEpUCTHKA XUMHYECKOTO
3JIEMEHTA I10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHUYECKHX JJIEMEHTOB,
METaJUIMYECKUX U HEMETAUNIMYECKUX CBOMCTB IO TPYIIaM U MEPUOIaM.

3nauenue [leproanueckoro 3akoHa u [leproandeckoil CuCTEMbl XUMHYECKHUX
JJIEMEHTOB Ul pa3BUTUsA Hayku W mpaktuku. [[. WM. MenngeneeB — y4y€HbIM U
IpaKIaHUH.

Xumuueckass cBs3b. KoBajlleHTHas (HoOJisipHass M HENOJSIpHas) CBSI3b.
DIEeKTPOOTPULIATENLHOCTh XUMUYECKUX AJIEMEHTOB. lOHHAs CBA3b.

Crenenb  okucieHusi.  OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE  PEAKIUU.
[Tpouecchl OKMCAEHUS U BOCCTAHOBIJIEHH. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3ydyeHrue oOpa3lOB BEIIECTB METAIUIOB M HEMETAJUIOB, B3aWMOJEWUCTBHE
THAPOKCHJA IMHKA C pPacTBOpaMU KHCIOT M IIEJIOYei, MPOBEIACHUE OIbITOB,



WUTIOCTPUPYIOIIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIui
(ropenue, peakiiiy pas3ioKeHUs, COSTUHEHUS).

Mescnpeomemmnbnie ceasu

Peanusanuss MeXOpeIMETHBIX CBSI3€M INPU W3YYEHHH XMMHM B 8 KJlacce
OCYILECTBIISIETCS YE€pe3 HCIOJb30BaHUE KaK OOIIHUX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHU, SIBISIONIUXCS CUCTEMHBIMU ISl OTAEIIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAy4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHalW3, CHHTE3, KiaccuduKamus, TMepPUOIUIHOCTh, HAOIIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@®usnka: Marepus, aToM, 3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUIN 3apsll, BEIIECTBO, TENO,
00bEM, arperaTHoe€ COCTOSIHUE BEIIECTBA, ra3, (PU3MYECKUE BEIUYUHBI, €IUHUIIBI
U3MEPEHUs, KOCMOC, IJIAaHEThI, 3BE3/1bI, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE MOPOJIHI,
MOJIE3HBIE UCKOMAEMBbIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYecKasi peaKkius

[Tepunonnueckuit 3akoH. Ilepuoanueckas cucteMa XMMAYECKUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOICTB
XUMHUUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOJOB, Kalaus, KaJIbUi U HX
COCMHCHUM B COOTBETCTBUU C TIOJIOKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOECHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHUJIbI XMUMHUYECKOW CBSI3U. THIBI KPUCTAITTMYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUYECKON PEIIETKU U
BHJAa XUMHYECKOU CBSI3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTaHUYEeCKUX
COEIMHEHUI, TEHETUYECKasl CBSI3b HEOPTaHUUECKUX BEUIECTB.

Knaccudukaiys XuMA4eCKUX peakiuii Mo pa3aTudHbIM MPU3HAKAM (TI0 YHUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeraoBomMy 3ddekrty, Mo
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOpAaTUMOCTH, IO
YYaCTHUIO KaTalu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINH, TEPMOXUMHUYECKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH XuUMUYeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XMMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusax. Ilonsatue o xkaranuze. llonsiTue 0 XumMuueckoM paBHoBecud. DaKTOPHI,



BIIMSIIOIIME HA CKOPOCTh XUMHYECKOW pEAKIUU MU TOJOKEHUE XUMHUYECKOTO
paBHOBECHS.

OKHCIUTETbHO-BOCCTAHOBUTENILHBIE  PEAKIMM,  DJIEKTPOHHBIM  OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHOM peaKunm. CocraBiieHue YpaBHEHUU
OKHCJIMTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAaKUU C  HCIOJIB30BAHHEM  METOJA
AJIEKTPOHHOTO OallaHca.

Teopus 3AEKTPONUTHUECKON TUCCOUUALMU. DIEKTPOJUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
xuMuueckoil cBsa3u. Crenenp aqucconuanuu. CUIbHbBIE U C1a0ble SJIEKTPOIUTHI.

Peakuiun nonHoro oOMeHa. Y cioBusi MPOTEKaHUS peaKkuii HOHHOTO OOMEHa,
MOJHBIE W COKpAIEHHbIE HMOHHBIE YypaBHEHHUs peakuuil. CBOWMCTBAa KHCIOT,
OCHOBAaHMM U cCcoOJell B CBeTE€ TMpPEACTaBICHUN 00 DIEKTPOIUTHYECCKOM
nucconmanyu. KauecTBeHHbIE peakiiui Ha MOHBL. [[OHSITHE O THAPOIN3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEIISIMA KPUCTALIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HeMeTaioB (rpadura M anmasa), CIOXKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIENOBAHUE 3aBUCHMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JEUCTBHUSL Pa3UYHBIX (PAKTOPOB, HCCICIOBAHUE AJIEKTPONPOBOIHOCTU
pacTBOPOB BEHIECTB, IMpoOllecca JIUCCOIMALIMU KHCIOT, IIEJIOYed W  CoJiel
(BO3MOXXHO  HCMOJB30BAHME BUJEO MaTEPHAIIOB), IMPOBEJCHHE  OIbBITOB,
WUTIOCTPUPYIONINX ~ TMPU3HAKU  TPOTEKAHMS]  PEakiMid  HMOHHOTO  OOMeHa
(oOpazoBaHue oOcangka, BBIICICHHE Ta3a, o0Opa3oBaHHWE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX — MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKUUN
(ropenue, peakiuu pasfioKEHUs, COSTUHEHMUs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C I[IOMOIIBIO KAYECTBEHHBIX pPEAKUMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 33/1a4.

Hemera/uibl M UX COeIMHEHUS

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Pu3nuecKue CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3auMOAEICTBHE C MeETaJUlaMH, HEMETaJulaMH, IIeJo4aMu). XJIOPOBOJIOPO/I.
ConsiHast KuCIOTa, XMMUYECKHE CBOMCTBA, IMOJy4YEHHE, NMpUMEHeHue. [lelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M 4YeJoBeKa. BakHeWIme XJIOpUIbl U UX
HaXOXJCHHUE B IPUPOJIE.

O6mas xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHune u (pu3myeckrue CBOMCTBA
MPOCTBIX BELIECTB — KUCIOPOJA U Cephbl. AJUIOTPONHBIE MOIU(PUKAIIMN KUCTOPOa
U cepbl. XuMuyeckue cBoilicTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUECKHE U
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XUMUYECKre CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHJIOB.
Cepnass kucioTa, (Qu3Myeckue U XUMHUYECKHE CBoMcTBa (oOmue Kak
MpEACTaBUTENST Kjacca KHCIOT W chnenuduyeckue). XHUMUYECKHE pPEaKIuHu,
JeKale B OCHOBE MPOMBIIUIEHHOTO CHOc0o0a TMOMYYeHHsS] CEpHOM KHCIOTHI.
[Ipumenenue cepHoil KUCIOThI. COJIM CEPHOI KHCIIOThI, KAUECTBEHHAs! pEAaKIUs Ha
cynbdar-uoH. HaxoxneHnue cepbl U €€ COEIMHEHMA B mpupojie. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEeH Cpeibl COCIMHEHUSIMH Cephbl (KUCIOTHBIC JOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OObmas xapaktepuctuka 31eMeHTOB VA-rpynmbel. OcoOEHHOCTH CTPOCHUs
aTOMOB, XapaKTepHBbIC CTEMCHH OKUCIECHUA. A30T, paclpoCTpaHEHHE B MPUPO/IE,
busnyeckue U XuMHIeckue cBoiicTBa. KpyroBopor azora B npupojie. AMMHUaK, €ro
bu3nUecKue 1 XUMUYECKHUE CBOMCTBA, MOJyuyeHue u npuMenenue. Com aMMOHUS,
X QU3NYECKUE U XUMUYCCKHE CBOMCTBA, MpUMeHEeHNE. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THas KHCIOTa, €€ TMOoMydeHHe, (QU3MUECKUe U XUMUYECKUE
cBOMcTBa (0OIIME KaK TMPENCTABUTENSl Kiacca KHUCIOT W cHenudUuuecKue).
Hcnonb3oBaHne HUTPATOB M COJIEM aMMOHHUSI B KadyeCTBE MHHEpaIbHBIX
ynoOpeHuil. XuMHU4€ECKOe 3arpsi3HEHNE OKPYXKAIOUIe Cpeibl COEAMHEHUSIMH a30Ta
(KUCIIOTHBIE MOXIW, 3arpsi3HEHUE BO3Ayxa, MOYBBI W BOAOEMOB). Docdop,
aloTponHble Moaudukauuu (ochopa, puU3MUECKUE U XUMHUYECKHUE CBOMCTBA.
Oxcun docdopa (V) u dbochopHas kuciaoTa, pU3NIeCKre ¥ XUMHUISCKUE CBOMCTBA,
nosyderue. Mcnons3oBanue GocdartoB B KauecTBE MUHEPAIBHBIX YI00OPEHUH.

O6mast xapaktepuctuka snemMeHToB |V A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEepHbIE  CTENEHH  OKHUCIEHUS.  YTIEpoJ,  aJJIOTPOITHBIC
MOAM(UKAIIMK, PACIPOCTPaHCHUE B TpHUpojae, (DHU3MYECKHEe W XHUMHYECCKUC
cBoricTBa. Ancopouus. Kpyrosopor yriepona B npupojae. Okcuapl yriepoja, ux
buznueckue W XUMUYECKHE CBOICTBA, JCHCTBUE HA JKUBBIE OpPraHU3MBI,
MOJlyYeHUE W TMPUMEHEHHE. DKOJOTMUYECKHEe TPOOJIEMBI, CBS3aHHBIE C OKCHIOM
yriaepoaa (IV), rumoresa riao0asbHOrO TMOTEIJICHUS KJIMMaTa, MNapHUKOBBIN
addekrt. YronpHas KuciaoTa u €€ coyM, uX Pu3nuecKkue U XMMHUYECKHUE CBOMCTBA,
NMoJIydeHrue W TnpuMeHeHne. KauecTBeHHass peaknus Ha KapOOHAT-MOHBI.
Hcnonp3oBanne kKapOOHATOB B OBITY, MEIUIIMHE, MPOMBINIJICHHOCTH U CEIHCKOM
XO3SIMCTBE.

[TepBoHAYATbHBIE TTOHATHS 00 OPraHWYECKUX BEIIECTBAX KaK O COCTUHEHUSIX
yraepoja (MeTaH, 3TaH, dTUJICH, alleTHIICH, dTAaHOJI, TJIMIIEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHbie HMCTOYHUKU YTIEBOJAOPOAOB (yrojib, TMPUPOIHBIN Ta3, HEDTH),
MPOAYKTHl WX TmepepaboTku (O€H3MH), UX POJb B OBITY W TPOMBIIICHHOCTH.
[TonsiTe 0 OMOTIOTUYECKH BAXKHBIX BEIIECTBAX: )KHUpax, OenKax, yrieBojaax — u ux
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poJiMi B JKH3HM YEJOBEKa. MarepuanbHOE €IWHCTBO OpPraHUYECKUX U
HEOPTaHUYECKUX COCOUHEHHUI.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, IOJyYCHHE H
npumeHenue. CoenuHeHHS KpemHHUsT B mpupoze. OOmme mnpenactaBieHus o0
okcunie kpemaust (IV) u kpemuueBoi kuciore. CHUIMKAThI, UX UCIIOIb30BaHUE B
ObITYy, B MIPOMBIIIUICHHOCTU. BakHeliline cTpouTenbHble MaTepHallbl: KepaMuKa,
CTEKJIO, IIEeMEeHT, O0eTOH, keye300eToH. [Ipobiembl 0e30MacHOro MCIOIb30BAHUS
CTPOUTENIBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKCnepumeHm:

M3y4eHHE 00pa3ll0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJSTHOM KHCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIIMN Ha XJIOPUJI-MOHBI U HAOIOJCHHUE MPU3HAKOB
UX TPOTEKAHMsI, OIBIThI, OTpaKalwlue (QU3NYECKHUe W XHMHUYECKHE CBOMCTBA
TaJOT€HOB M WX COEJMHEHHH (BO3MOXKHO HCIIOJIb30BAaHUE BHUAEOMATEPUATIOB),
O3HaKOMJIEHME ¢ oOpa3laMud XJOpUAOB (TAJIOTE€HUIOB), O3HAKOMJICHHUE C
oOpasmamMu  ceppl U €€  coeAUHEHUSIMU  (BO3MOXXHO  HCIOJIb30BaHHUE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpollecca OOYTIMBaHUs caxapa IMoj JACUCTBUEM
KOHILICHTPUPOBAHHON CEPHOM  KHUCJIOTBI, H3YYEHUE XHUMHYECKUX CBOICTB
pa30aBIEHHOIN CEPHON KUCIOTHI, MPOBEJECHUE KAUECTBEHHOW peaklMK Ha Cyabdar-
WOH M HAOJI0JeHUE NpH3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (PU3HUECKUMU
cBoiicTBaMu a3zora, ¢ochopa M HUX COCAMHEHHH (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEPHUATIOB), 00pa3aMu a30THBIX U (HOCHOPHBIX yAOOpeHUH, MoayyeHue,
coOuMpaHue, pacro3HaBaHWE U M3YYCHHE CBOMCTB aMMHaKa, IMPOBEICHHE
Ka4eCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U (PochaT-uOH U M3YyUYEHHUE MPU3HAKOB
UX IPOTEKAHHUsI, B3AMMOIEMCTBAE KOHIEHTPUPOBAHHON a30THOM KHCIIOTBI C MENIBIO
(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3yUYCHUE Moelen
KPUCTAJUIMUECKUX PEmETOK anmasa, rpadura, ¢yiepeHa, O03HAKOMIICHHE C
MPOIIECCOM  aJCOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTUBOras3a, MojydyeHHe, cOOMpaHue, paclo3HaBaHUE U U3y4YEHUE
CBOMCTB YIJIEKMCJIOTO ra3a, IpOBE/ICHHE KauyeCTBEHHBIX peakluil Ha KapOoHAT U
CUJIMKAT-UOHBl W HW3YYEHHE MPHU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MNPOAYKIIMEH CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3aza4 1o reme «BakHele HeMeTaluIbl ¥ UX COSIUHEHUSY.

MeTaibl 1 MX COeIMHEHUS

OO0mmast xapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxkeHuss B llepumommueckon cucreme xumuyeckux siaemeHtoB . U.
MenneneeBa u cTpoeHusi aToMoB. CTpoeHHE MeTaJUIoB. MeTayuindeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HarnpspkeHU MeTtawioB. Ou3nyeckue U XMMUYEeCKrue CBOMCTBAa MeTauioB. OO0mme
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CIIOCOOBI TIONIY4eHHUS MeTauioB. [loHATHE O KOPPO3WM METAIJIOB, OCHOBHBIC
criocoObl 3amuThl WX OT Koppo3uu. CriaBbl (CTallb, YYTYH, JIOPATIOMUHUMN,
OpoH3a) ¥ X NMPUMEHEHHUE B OBITY U MPOMBIIIIIICHHOCTH.

[Ilenounbie mMeTamibl: nonoxkeHue B Ileproauueckoil cucTeMe XUMUYECKUX
sanemeHToB . 1. MenneneeBa, CTpoO€HHE MX aTOMOB, HAaXOXJICHUE B MPUPOJE.
dusznyecKkue U XMMHUYECKUe CBOMCTBA (Ha mpuMepe Hatpus U kaius). OKCUIbl U
TUAPOKCUABI HaTpud W Kanus. [IpuMeHeHue IIeNOYHBIX METAUIOB U HX
COeJIMHEHUM.

[[lenoyHno3emenbpHblE METAUIBI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[lepnognueckon cucreme xuMmuueckux sneMeHToB [[. M. MenneneeBa, crpoeHune
UX aTOMOB, HaXOXKJICHHE B IIpupojie. PU3ndyecKkre 1 XUMUUYECKUE CBOMCTBA MarHus
U Kanpluda. Baxdeimue coeauHEHUS Kaibldsg (OKCHUJ, THUIPOKCH, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.

AJIFOMUHUN: TIOJ10keHUE B [leproindeckor CUCTeME XUMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHHME aToMma, HaxOKIEeHHE B mnpupone. Pu3ndeckue u
XUMHUYECKHUE CBOMCTBA altOMUHUS. AMQOTEpPHBIE CBOMCTBA OKCHIA U THAPOKCUIA
ATIOMHUHUSL.

Kenezo: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
N. MeHnneneeBa, CTpOEHHE aroMa, HaxOXAeHWe B mnpupoae. dusznueckue u
XUMHYECKHEe CBOMCTBA xkene3a. OKcubl, THApOKcHabl U conu xenesa (1) u xxenesa
(1), ux cocTa, CBOWCTBA M MOJyUYCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME ¢ oOpa3llaMd METAJIOB U CIUIABOB, WX (HU3UUYECKUMU
CBOMCTBaMH, M3Y4Y€HHUE  PE3YyJIbTAaTOB KOPPO3UU  METAIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJICUCTBHUS OKCHIA
KIbIIUSI W HATpus C BOJOM (BO3MOKHO HCIIOJIb30BAaHUE BHJIEOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BOBMOXKHO  KCMOJIb30BAaHWE  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEAKIIUM HAa WOHBI: MarHus, KajbllMs, aJIIOMUHUS, [IMHKA, Keje3a
(1) u xene3a (1), meau (11), HabmMrOIEHHE W OMKMCAHUE MPOIECCOB OKPAIIHBAHUS
IJJAMEHH WOHAMU HATpWs, Kalus U Kaiblus (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIICIOBaHNE aM(POTEPHBIX CBOMCTB TMAPOKCHUAA aTIOMUHUS
Y TUJIPOKCHU/IA IIMHKA, PElIeHrEe SKCIIEPUMEHTANIBHBIX 3a7a4 1o TeMe «Baxueime
METAJUIbI U KX COCUHEHHUS.

XuMHS M OKPYXKAKOLIAS Cpeaa

BemecTtBa m Marepuanbl B IOBCEIHEBHOM KHU3HM YEJIOBEKAa. be3omacHoe
HCIIOJIb30BaHUE BEILIECTB M XMMHMUYECKUX peakiuil B ObITy. [lepBas momoinb npu
XUMHYECKUX 0KOTax U OTPABIICHUSX.
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XUMUYECKOE 3arpsi3HEHHE OKpYKarouled cpeabl (MpeaeiabHas 0mycTUMast
KOHLIeHTpalus BeuecTs, aanee — [1JIK). Poias xumMun B perieHun 3K0JI0THYeCKUX
po0JieM.

Xumuueckuii IKCnepumenm:

M3yuyeHHue oOpaslloB MaTepuasioB (CTEKJIO, CIUIABHI METAIJIOB, MOJIUMEPHBIC
MaTepuabl).

Mescnpeomemmnbnie ceasu

Peanuzanus MeXIpeAMETHBIX CBSI3€M MpU M3yYEeHUHM XMMHHM B 9 Kiacce
OCYULIECTBJISIETCS. 4YEpe3 HCIIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATHH, TaK W TOHITHH, SIBISIONIAXCS CUCTEMHBIMH JIJISI OTACTBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1mue ecTeCTBEHHO-HAYYHBbIE MOHSTHS: HAY4YHBIM (DaKT, TUIOTE3a, 3aKOH,
TEOpHUs, aHaliu3, CHUHTE3, Kiaccuukaius, MNePUOJUIHOCTh, HAOIIOJCHUE,
HKCIEPUMEHT, MOJICTMPOBAHUE, HU3MEPEHUE, MOJIEb, SBJICHUE, MMaPHUKOBBIN
s deKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, OJIEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKIUJ,
M30TOMBI, PATMOAKTUBHOCTh, MOJIEKYJIA, JJICKTPUYECKUN 3apsji, MPOBOJIHUKH,
MOJYNPOBOJHUKH, JUAJICKTPUKH, (POTO’IEMEHT, BEUIECTBO, TEJIO, OOBEM,
arperaTHO€ COCTOSIHUE BELIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAIIINYECKAs
peméTka, CIUIaBbl, (PU3UYECKHE BEIWYUHBI, €AMHUIIBI W3MEPEHMs, KOCMUYECKOE
MPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, COJIHIIE.

buonorusi: dorocunres, npixanwe, Omocdepa, IKOCUCTEMA, MHUHEPAIHHBIC
yA00peHuUsl, MUKPOAJIEMEHTBI, MAaKPOAJIEMEHThI, MUTATEIbHbIC BEIISCTBRA.

['eorpadus: armocdepa, ruapochepa, MHUHEpanbl, TOPHbIE MOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILIUBO, BOJIHBIE PECYPCHI.
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IINIAHUPYEMBIE PE3VJIbBTATBI OCBOEHHUA ITPOI'PAMMBLI 110
XUMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATBHI

JIMYHOCTHBIE pPE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO OOIIETO
oOpa3oBaHUs JOCTUTAlOTCS B XOJi¢ OOyYeHMs XUMHUU B €IUHCTBE Y4eOHOH H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIHOHHBIMA POCCUHUCKUMU
COIIMOKYJIBTYPHBIMH M JYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, MPHUHSITHIMU B
oOIIecTBe MpaBUJIaMd W HOPMaMH TIOBEJEHUS M CIOCOOCTBYIOT IIpoOIleccam
CaMOTO3HaHUSs, CAMOPA3BUTHS U COLIMATIU3AINH 00yUYaIOIIUXCS.

JIn4HOCTHBIE  pE3yJIbTaThl  OTPaXKalOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJICTBOBATbCS CHUCTEMOM TMO3WTHUBHBIX IIEHHOCTHBIX OpHEHTAlMA U
pacIIMpEHUE OIBITA ICSITEIbHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOTO OTHOUIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
M HAyYHOMY HACIEIUI0, TTOHUMAaHUS 3HAYCHUS XUMHUUYECKON HAyKH B JKHU3HU
COBPEMEHHOI0 OOIIEeCTBA, CIIOCOOHOCTH BJIAAETh JOCTOBEpHOUW WH(OpManueit o
MEPEIOBbIX JOCTUXKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) rpasKAaHCKOr0 BOCITUTAHMSI:

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUHN B KOJIJIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIENOBATEeNbCKOM, TBOPYECKOM W APYrMX  BHJAAX
NeSATeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOW COBMECTHOM JEATENbHOCTH TpHU
BBITIOJIHGHUHM YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBIMOJHEHUHN XUMHUYECKUX
HKCTIIEPUMEHTOB, CO3IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
W B3aUMOIIOMOIIM B TIpollecCe€ ITOM Yy4EOHON NESITEIBbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApPUIIECH C MO3UIMHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM MOCTYIKOB;

3) HEHHOCTH HAYYHOTI'0 MO3HAHUS:

MHPOBO33PEHUYECKUE TIPEJICTABICHHUSI O BEIIECTBE M XMMHUUYECKOW PEaKIIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKU WU COCTABJISIONIUE
OCHOBY JIJII TIOHUMaHUsSI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUSI MPUPOJIbI, B3aUMOCBS3SIX 4YEJIOBEKa C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHbIC MOTHBBI, HAIPABJICHHBIC HA TOJIyYEHHE HOBBIX 3HAHUU IO
XUMHUH, HEOOXOJMMBIE I OOBSICHEHUS HAOJI0IaeMbIX MPOIECCOB U SIBJICHUMH,
MO03HABATENIbHON, MHPOPMAIMOHHON U YHTATEIbCKON KYyJIbTYpbl, B TOM YHCIIE
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HABBIKOB CaMOCTOSITEIBHOM pabOThl C y4eOHBIMH TEKCTaMH, CIpPaBOYHON
JUTEPATYPON, JIOCTYNHBIMU TEXHUYECKUMH CpeJCTBaMU HH()OPMaAIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYeHHWI0 U TO3HaHWIO, JI0003HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  CcamMO00pa30BaHUIO, TMPOCKTHOW W HMCCIIEIOBATEIbCKOM
JeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH M YPOBHS OOy4YeHUS B
JaJIbHEHIIIEM;

4) hopMHUPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HAHWE [IEHHOCTU YMW3HH, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUU U
HEIPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTU COOJIFOJIEHUSI TpaBuil OE30MACHOCTH TpU  OOpallleHUH C
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEATbHOU KU3HH;

5) Tpy10BOT0 BOCIIMTAHUS:

MHTEpEC K MPAaKTUUYECKOMY U3YUYEHHUIO Ipodecchii U TpyJa pa3auyHoro poja,
YBaXEHUE K TPyAYy U pe3yibTaraMm TPYAOBOW IEATEIBHOCTH, B TOM YHCIE Ha
OCHOBE TPUMEHEHMs TMPEAMETHbIX 3HAaHUN 10 XUMHUHU, OCO3HAHHBIN BBIOOD
WHIUBUYAIbHOM TPAEKTOPUU MPOJAOHKEHHUS 00pa30oBaHus C YUYETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccnoHaabHON IeITEIPHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTB a/IalITUPOBATHCA B MPO(ECCUOHATILHOM Ccpenie;

6) 9K0JI0THYECKOT0 BOCIIUTAHUS:

HKOJIOTUYECKU LEJIECO00pa3HOEe OTHOIIEHHE K MPHUPOAE KaK HCTOYHHUKY
JKA3HU Ha 3€MJIE, OCHOBE €€ CYIECTBOBAHHUS, IOHUMAaHUE LIEHHOCTH 310POBOTO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢uznyecKOMy M TICUXHYECKOMY 3JI0pPOBBIO, OCO3HAHHE IIEHHOCTH COOIIOACHMS
npaBui 0€30MMACHOTO MOBEIEHUS MTPU padOTe C BEIIECTBAMHU, a TAKKE B CUTYaLIHSIX,
YTPOXKAIOIIMUX 340POBBIO U KU3HU JIFOAEH;

CIIOCOOHOCTH TPUMEHATHh 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUU, IS
pELICHUS 3a/1a4, CBSI3aHHBIX C OKPY’KAIOLIECH MPUPOJHON CPEAOM, I MOBBILICHUS
YPOBHSL ~ DKOJIOTUYECKOW  KYyJbTYpbl, OCO3HAaHHSA TJ00AJIbHOIO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTUYECKOTO MBIIUIEHUS, YMEHUS PYKOBOJCTBOBAaTHCS UM B MO3HABATEIbHOM,
KOMMYHUKATUBHOM U COLMAJILHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATDBI

B cocraBe MeranpeaMETHBIX pPE3yNbTaTOB BBIICISAIOT 3HAYMMBbIE IS
dbopMHpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TMOHATUS (3aKOH, Teopwus,
NPUHIUI, TUIIOTE3a, (PAKT, CUCTeMa, MPOIIECC, SKCIEPUMEHT U JIPYTO€.), KOTOPbhIE
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WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpPEIMETax W IO3BOJISIOT Ha
OCHOBE 3HAHUN W3 3THX MPEIMETOB (OPMHUPOBATH MPEACTABICHHUE O IEITOCTHOMN
HAay4YHOM KapTHHE MHUpa, M YHUBEpCaAIbHbIC YUeOHbIE NEHCTBUS (ITO3HABATEIbHbIC,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBAOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJITAHUPOBAHUIO U OCYIIECTBIICHUIO YYEOHOM
JIEATECIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBUS

Bba3oBble Jjoruueckue JeMicTBUA:

YMEHUSI HCIOJb30BATh MNPUEMBI JIOTUYECKOTO MBIIUICHUS HPU OCBOEHUH
3HAHUMU: PACKPBHIBATH CMBICT XUMHUYECKUX MOHSATUU (BBIACISITH UX XapaKTEPHbIC
MPU3HAKKA, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTUMHU IOHSATHSIMH), HUCIOJIb30BATh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SBJICHUH, BRIOUPATh OCHOBAHUS U
KpUTEpUH JJIsl KJIACCU(PUKALIMU XUMHYECKUX BEIECTB U XUMUUYECKUX pEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBS3M MEXIYy OOBEKTAMH HW3Y4YCHWS,
CTPOUTH JIOTUUECKUE PACCyXIeHUS (MHAYKTUBHBIC, NCNYKTUBHbIC, 10 aHAJIOTHUN),
JIeJaTh BBIBOJBI M 3aKJIIOUYCHUS,

yMEHHE TMPUMEHATH B TIPOIECCe TO3HAHMS TOHATHSA (IIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJIECTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE MPEICTABICHUS —
XUMHUYECKUH 3HaK (CHMMBOJ DJIEMEHTAa), XHMHUYecKas (opMmylia W YpaBHCHHUE
XUMHYECKON Peakly — MPH PEIICHUN y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJEIBHBIX MPEACTABJICHUN BBIABISATh U XapaKTEPU30BATh CYIIECTBEHHBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBIABJISITh  OOIIME  3aKOHOMEPHOCTH, MPUYHMHHO-CIEJACTBEHHBIE CBSI3M U
MIPOTUBOPEYMS B U3yHAEMbIX MIPOLIECCAX U SIBIICHUSIX.

ba3oBble uccienoBarebCKue AeiicTBHA.

YMEHHUE MCIOJIb30BATh IMOCTABICHHBIE BOMPOCHI B KAayeCTBE WHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYK/ICHUN;

NPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHUIO, OPTaHU3AIUH M IPOBEICHHUIO
YYCHHUYECKUX OJKCIIEPUMEHTOB, yMEHHE HaOI0JaTh 3a XOJOM IpoIlecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATh €ro pe3ynbTaT, popMyaupoBaTh 000O0IIECHUS U
BBIBOJIBI 110 PE3YJIbTAaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISATh OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH WU WHTEPHPETUPOBATH HWH(OOPMAIUIO
Pa3IMYHBIX BUJIOB M (JOPM MPEACTABICHUS, MOJYyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYJISIpHAsT  JUTEpaTypa XUMHUYECKOTO COJEp)KaHUs, CIPaBOYHBIC
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nocobusi, pecypcbl MHTepHeTa), KPUTUYECKH OIEHUBATH MPOTHUBOPEUMBYIO H
HEJI0OCTOBEPHYIO HH(OPMAIIHIO;

yMEHUE TPUMEHSATh pa3iuyHble METOJAbl W 3aMpOChl MPU MOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U TO3HABATENBHBIX 33/1a4 OMPEEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
00JaCTM  MCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOTO MCIOJIB30BAHMS PA3IMUHBIX IOMCKOBBIX CHCTEM,
CaMOCTOATENILHO BHIOUPATH ONTUMANBHYIO (hOpMY TIpecTaBieHUs] HHPOpMAIUU U
WLTIOCTPUPOBATh peEIIaeMble 3a/ladydl HECIOXHBIMA CXEMaMH, JuarpaMMaMu,
apyrumu popmMamu rpauKi 1 KX KOMOMHAIUSAMY;

YMEHHME HCIIOJIb30BaTh U aHAJM3UpPOBaThb B IIpolecce Y4eOHOH u
UCCIIEIOBATENbCKON NIEATEIbHOCTH MH(POPMAIMIO O BIUSHUM NPOMBIIUIEHHOCTH,
CEeNIbCKOTO XO3SMCTBA M TPAHCIOPTa HA COCTOSIHHE OKPYKAIOIICH MPHUPOIHOM
Cpelbl.

KoMMyHHKAaTHBHBIE YHHBePcaIbHbIe YueOHbIe JeliCTBUS:

YMEHUSI 3a/laBaTh BOMPOCHI (B XO0J€ Jauajora W (WIM) JAUCKYCCHH) TI0
CyLIeCTBY  OOCyXJaeMol  TeMbl, (OpPMYJIUPOBaTh CBOU  IPEIJIOKCHHUS
OTHOCHTEIFHO BBITIOIHEHUS MPEJIOKEHHOM 3a/1a4U;

YMEHHsI ~ TPEJCTaBIATH  TMOJYYCHHBIE  pe3yabTaThl  MMO3HABATEIHHOMU
NESATEIbBHOCTY B YCTHBIX W THCBMEHHBIX TEKCTax; JelaTh MPE3eHTALNIO
pe3yJabTaTOB BBIMOJIHEHUS XHMUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
1abopaTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIE€OHOTO MPOCKTA);

YMEHHsI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABATEIIbHOM W HMCCIIEJIOBATENBCKON  JEATENBHOCTH TMPU  PEHICHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uiuil (00cyX1eHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

Pery/siTUBHBbIE YHUBEpPCAJIbHbIE YUeOHbIE AeiicTBHUS:

YMEHHE CaMOCTOSTEIbHO ONPEACNATh LENH JESTEIbHOCTH, IJIaHUPOBATh,
OCYILIECTBIISITh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHBIE CIIOCOOBI pelieHusl yueOHbIX U
MO3HABATENBHBIX 33]a4, CaMOCTOSITEIBHO COCTaBISATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QITOPUTM JEUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJTy4YEHHUS! HOBBIX 3HAHHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLIEHMBAaTh COOTBETCTBUE IMOJIyUEHHOTO pe3yjbTaTa 3asBJICHHOW LEIH, YMEHHUE
UCTIONIb30BaTh M aHATTM3UPOBATh KOHTEKCTHI, TIPE/jIaraeMbIe B yCIIOBUH 3aJaHUA.

MNPEAMETHBIE PE3YJIBTATDBI
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B cocraBe mnpeaMETHBIX PE3YNBTaTOB 10 OCBOCHHIO 00s3aTEIHHOTO
coJlep>KaHMs, YCTAHOBJIEHHOTO JaHHOM denepaibHOM pabodeil mporpaMMon,
BBIICJISIFOT: OCBOCHHBIE OOYYaIOIIMMHCS Hay4yHbIE€ 3HAHUS, YMEHUS M CIOCOOBI
JNEUCTBHUM, BHUAbl JEATEIBHOCTH IO TOJYYEHUIO HOBOTO 3HAHUA, €ro
WHTEPIpETAUN, MPeoOpPa30BaHUI0 W TMPUMEHECHHUIO B PA3IMYHBIX YYCOHBIX H
HOBBIX CUTYaIUsIX.

K xonIy oOydenus B 8 kiacce npeMeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YHaIOUTUXCSl YMEHUIN:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKUX MOHSTHN: aTOM, MOJIEKYJa,
XUMHUUYECKUW 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECh
(omHOpPOAHAS M HEOJHOPOHAS ), BAJIGHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHas Macca,
MaccoBasi J10JIsl XUMHUUYECKOTO JIEMEHTa B COCIMHEHUHU, MOJIAPHBIA 00BEM,
OKCHUJI, KHUCJIOTA4, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHCIICHUS, XUMHUYECKasl peaKkuus, KiIacCUPUKAMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIUU PAa3JIOKEHUS, PEAKIUU 3aMEUICHUs, peaKuuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A((EKT peakinu,
AIpO aToMa, JJIEKTPOHHBIM CJIOW aToMma, aTOMHas OpOUTallb, PaJAUYC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHas CBSA3b, MOH, KATUOH, aHUOH, PACTBOpP, MAcCOBasl JOJIs BEIIECTBA
(porieHTHAsI KOHIIEHTpAIHsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH 3TU TTOHSTHUS MPU OMUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYH) CHUMBOJUKY IS COCTaBlieHHs (popmyn
BEIIECTB U YPABHEHUN XMMUYECKUX PEAKLUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OWHAPHBIX COCTUHEHUSX,
CTENEHb  OKHUCJICHMS  JJIEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJeHTHAass M HOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaThb cMbIcil [lepuomnueckoro 3akona JI. W. Menneneena:
JEMOHCTPUPOBATh TMOHUMAHHUE TEPUOJANYECKON 3aBHCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoauueckoit cucreme,
3aKOHOB COXPAHEHMS MacChl BEUIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHAa ABOTrajipo;

e ONHUCHIBATH W XapakTepuszoBaTh TabmuuHyto Qopmy Ileprogudeckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iudaTh IMOHATHUS «TJIaBHAs
noarpynmna (A-rpynmna)» u «mnobdouHas noarpynna (b-rpynmna)», Maneie u
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OOJNBIIME TIEPHOIBI, COOTHOCHTH OOO3HAYEHHUS, KOTOPHIC HMEIOTCS B
tabmuie «llepuoanueckass cucremMa XxuMuyeckux osiementoB . .
MenjeneeBay C YHUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB
XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsj spa, 00IIee YrcCiIO dJIEKTPOHOB
U PaCTIPEIEIICHHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

e KJIACCU(PUIUMPOBATH XMMHUYECKHE AJIEMEHTHI, HEOPraHUYECKHUE BEIIECTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTaBy YYACTBYIOIIMX B PEAKIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

e XapaKTEepHU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, OATBEPIKAAs OMUCAHNE IPUMEPAMH MOJICKYJIIPHBIX
ypaBHEHUMN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

e TMPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXXHOCTH TIPOTCKAHUS XUMHUYCCKUX TIPEBpAIICHUN B
Pa3IUYHBIX YCIOBHUSAX;

e BBIYUCIIATH OTHOCUTCIBHYIO MOJEKYISIPHYIO W MOJSPHYIO MacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

e TPUMEHATH OCHOBHBIC OTICPAIIMHA MBICIUTEIHPHOU NEATCILHOCTH — aHAJIU3
U CHUHTE3, CpaBHEHHE, 0000IIeHHE, CHCTEMAaTHU3alluio, KiacCH(pHUKAIUIO,
BBISIBJICHUE TPUYMHHO-CIICACTBEHHBIX CBSI3€d — JUISI M3YyYCHUS] CBOWMCTB
BEIIECTB M XHUMHUYECKUX PpEaKIui, EeCTECTBEHHO-HAyYHbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN 1 MBICICHHBIN);

e CIEAOBaTh TMpaBWIaM  TIOJ30BaHUS ~ XMMHUYECKOW  TOCYAOM U
7abopaTopHbIM  000pY/IOBaHHWEM, a TaKKe TMpaBUiiaM OOpalleHus C
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIIUSMH TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TOIYYCHUI0O WU COOMPAHUIO
ra3oo0pa3HbIX BeEIIeCTB (BOJOpOAa M KHUCJIOPOJa), HPUTOTOBICHUIO
PACTBOPOB C OMNPEACIEHHON MaCCOBOM JI0JIEM PACTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHWIO PACTBOPOB MIEIOYCH U KHUCIOT C MIOMOIIBIO HHIUKATOPOB
(;takmyc, dheHondraient, METUIOPAHXK U IPYTHE).

K xonIy oOydenus B 9 kiacce npeIMEeTHBIC PE3yIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

e pAacCKpbhIBaTh CMBICII OCHOBHBIX XHWMHUYECKHX TMOHSITHH: XUMHYECKUI
DJIEMEHT, aTOM, MOJIEKyJla, WOH, KaTHOH, aHWOH, IMPOCTOE BEIIECTBO,
CJIOHO€ BEIIECTBO, BAJIEHTHOCTh, 3JIEKTPOOTPULIATEILHOCTh, CTENEHb
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OKHUCJICHHS, XUMUYECKasl PEaKITNs, XUMUIECKast CBS3b, TEIUIOBOU d(PdeKT
peakiuu, MOJb, MOJSPHBIA  00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HEBJIEKTPOJIUTHI, AJEKTPOJUTHYECKAS] TUCCOLUUALMS, PEAKUUA HOHHOTO
oOMeHa, KaTaiu3aTop, XHWMHYECKOE€ paBHOBecHe, oOOpaTUMblE U
HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEJIb,  OKHCIEHHE W  BOCCTAaHOBJICHHUE,
aIIOTponus, aM(pOTEPHOCTh, XUMHUYECKasl CBsA3b (KOBAJICHTHAas, MOHHAs,
MeTaJuInyecKas), KpHUCTAJUIMYecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTh XHUMHYECKOW peakluu, MpeaebHO JOIMyCTUMast
xoHueHTpaus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX [MOHATHA U
MPUMEHSThH 3TU NOHATHUS MPU ONMKUCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIB30BaTh XHUMHYECKYI0O CHUMBOJIUKY JUISI COCTaBJeHUS (opmys
BEIIECTB U YPABHCHUN XMMHUYECKUX PEAKIUN;

OMPENIENATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PpA3IUYHOTO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K
OTpEeNIEIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHUYECKOU
CBsi3W (KOBaJI€HTHAs, WOHHAs, METaUIMYEeCKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUIMYECKON
PELIETKN KOHKPETHOT'O BEILIECTBA;

packpsiBath cMmbIica Ilepuonmyeckoro 3akona JI. M. MenneneeBa wu
JIEMOHCTPUPOBATh €r0 IOHMMAaHUE: OIUCHIBAaTh U XapaKTepHU30BaTh
Tabnuuynyo Gopmy Ilepuogndeckoid CUCTEMBbI XHMHUYECKUX AJIIEMEHTOB:
pasnuyaTh TOHATUS «TJaBHas mnoArpynmna (A-rpymnma)» U «moOouyHas
noarpynmna (b-rpymnma)», manbie u  OONbIIME TMEPUOABI, COOTHOCHUTH
0003HaueHUsl, KOTOpPbIE HMEIOTCA B NEPUOJWYECKOM Tabmuue, C
YUCJIOBBIMU  XapaKTePUCTHUKAMH  CTPOCHMSI  aTOMOB  XMUMHUYECKHUX
AJIEMEHTOB (COCTaB W 3apsia sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacnpeneiieHue WX 10 DJIGKTPOHHBIM CJIOSIM), OOBSCHITH OOIIUE
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHECHUI B
npejenax MajblX MEePUOJIOB M TJIaBHBIX MOATPYMI C YUYETOM CTPOSHHUS UX
aTOMOB;

KJIacCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYECKUE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy YYaCTBYIOIIMX B pEaKIUu
BEIIECTB, N0 TEIJIOBOMY 3P hEKTy, MO0 U3MEHEHHUIO CTENIEHEH OKHCIICHUS
XUMHUYECKUX IJIEMEHTOB);
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XapaKTepu30BaTh (OMHCHIBATH) OOIMME U CHEIU(PUICCKUE XHUMHYCCKUE
CBOMCTBAa TPOCTHIX W CIOXHBIX BEIIECTB, MOJITBEpPXAasi OINHUCAHUE
IpUMEPAMH MOJIEKYJISIPHBIX W HMOHHBIX YPaBHEHUU COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

COCTABJISITh YPAaBHEHHUS JJICKTPOJUTHYCCKON JIUCCOIMAIUUA  KHCIIOT,
HIeJI0YEH U COJIEH, MOJTHBIE U COKPAIIEHHbIC YPABHEHUS PEAKIIMI HOHHOTO
oOMEHa, ypaBHEHHUS peakluid, MOATBEPKIAIOIUX CYIIECTBOBAHUE
TEeHETHYECKOM CBSI3U MEXKy BEIlIECTBAMU PA3JIMUHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHTEIILHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEACTBOM COCTABJICHUSI DJICKTPOHHOTO OaJlaHCca 3TUX PEaKInid;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH TIPOTEKAHUSI XMMUYECKHX TMPEBpPALIEHUNH B Pa3TUYHBIX
YCIIOBHSIX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO W MOJIIPHYIO MAacChl
BEILECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO 3JIEMEHTa 10 (opmyIe
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
M0 YPaBHEHHUIO XUMUYECKON PEaKInu;

coON0aTh  MpaBUja  MOJb30BAHUA  XUMHYECKOW  MOCYAOH H
Ja00paToOpHBIM  O0OPYJIOBAaHMEM, a TakXe TmpaBujia oOpalieHust ¢
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSMHU IO BBITIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYYEHUI0O U COOMpAHUIO
ra3o00pa3HbIX BEIIEeCTB (aAMMHAKa U YTIEKUCIIOTO Tra3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACTIO3HABATH OMBITHBIM IMYTEM XJIOPHI-, OPOMUI-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUI-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSATH OCHOBHBIC OIEpAIlMH MBICITUTEIBHON IEATEeIbHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, OO0OOIIEHHE, CHUCTEMATU3aIlMI0, BBISIBJICHUE
MPUYUHHO-CJICJICTBEHHBIX CBSI3€d — I WU3Y4YEHUS CBOWCTB BEIICCTB U
XUMUYECKUX PEaKlUid, €CTeCTBEHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOJIOICHUE, M3MEpPEHUEe, MOJICIUPOBAHUE, DKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



22

TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoanuyecTBO YacoB
Ne HaumeHoBaHue pa3jieioB u JaekTpoHHbIe (HU(pPOBHIE)
KonTpoJbHbIe IpakTuyeckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCypchl
padoThI padoThI
Paszgea 1. [lepBoHayaibHble XUMHUYECKHE TOHATHUS
Xumus — BakHas 00J1acThb
1.1 eCTeCTBmHaHUH T 5 2 https://m.edsoo.ru/YNVJIX660G
MPaAKTHYECKOU JeATEeITbHOCTH
YyeJIOBEKa
B
1.2 CHICCTBA H XHMHHCCKHe 15 1 https://m.eds00.rl/ONNXR1VFQ
peakiuu
Hroro no paszneny 20
Pa3nen 2. BaxkHeiiune npeactaBuTe/ M HEOPraHMYECKUX BellleCTB
B .K il
2.1 O3AYX. RUCITOPOA. HIOMATHE 6 https://m.edsoo.ru/D5BORTY30
00 oKkcuamax
B B!
2.2 OAOPOA. LIOWATHE O 8 1 https://m.edso0.ru/5D61JZ6PS
KHACJIOTaX U COIAX
Boma. P LT o
2.3 4. TACTBOPEL. TIOHATHE O 5 1 1 https://m.eds00.ru/M13I5KIBM
OCHOBAHUAX
O
2.4 CHOBHPBIC KTacehl 5 11 1 1 https://m.eds00.ru/0T5ASMOWT
HEOPTaHMYECKUX COCTUHEHHMA
Hroro 1o pasneny 30



https://m.edsoo.ru/YNVJX660G
https://m.edsoo.ru/ONNXR1VF0
https://m.edsoo.ru/D5BORTY3O
https://m.edsoo.ru/5D61JZ6PS
https://m.edsoo.ru/M13I5KJBM
https://m.edsoo.ru/0T5A5M0WT

Pa3znea 3. [lepuoagnueckuii 3axoH u [lepuogudeckas cucrema xummuueckux 3jaemMenToB /. U. MengeneeBa. CTpoeHune aToMOB.

Xumunueckas cBsizb. OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE Pe€akuu

[Tepuonuueckuii 3aKOH U
[Tepuonnueckas cucrema

3.1 XUMHYECKUX d1eMeHTOB J[. U. 7 https://m.edsoo.ru/TCBIBVWFZ
MenaeneeBa. CtpoeHue
aToma
XHUMHYECKas CBA3b.
3.2 OkucnauTenbHo- 8 https://m.edsoo.ru/F6AOABDPF
BOCCTAHOBUTEJIBHBIC PEAKITUU
Hroro no pazgeny 15 https://m.edsoo.ru/LRYWBJPES
PesepBHOE Bpems 3 https://m.edsoo.ru/KQBD02J69
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOT'PAMME



https://m.edsoo.ru/TCBJBVWFZ
https://m.edsoo.ru/F6AOA8DPF
https://m.edsoo.ru/LRYWBJPES
https://m.edsoo.ru/KQBD02J69

9 KJIACC

24

HaumenoBanue pa3aesioB U TEM

KoauuecTBO 4acoB

DJIeKTpOHHbIe (LM (POBbIe)

Ne /it Konrtpoabnbie Ilpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTesbHbIe pecypchl
padoThI padoThI
Pa3zgea 1. BemmecTBO M XUMHYeCKHEe peaKkuu
[ToBTOpenue u yrirydsieHre 3HaHUH
1.1 P T 5 1 https://m.eds00.ru/EQETUT35Z
OCHOBHBIX pa3/iesioB Kypca 8 kjacca
OcHOBHbIE 32aKOHOMEPHOCTH XUMHUECKUX
1.2 N p 4 https://m.edsoo.ru/AFN4LWG7U
peakuui
DNEeKTPOIUTUYECKA .
1.3 P 1 AHCCOMHARIA 8 1 1 https://m.eds00.ru/KODURSOVV
XUMUYECKHE peakllii B pacCTBOPAx
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
OO0mas xapakTepucTHKa ec
2.1 T4 XaPaKTEPHOTHIE XHMHHCCI 4 1 https://m.edso0.ru/ZTN1F700I
anemeHToB VIIA-rpynmsl. ["anorenst
OO61mas xapakTepuCcTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynnsl. Cepa u eé 6 https://m.edsoo.ru/P3DHMFB09
COCITUHEHUS
OO61mas xapakTepuCcTHKa XUMUYECKUX
2.3 aneMeHToB VA-rpymnmsl. A3ot, pochop u 7 1 https://m.edsoo.ru/VOXDOUX2S
WX COEMHEHUS
OO0mmas XxapakTepruCTHKa XUMHUIESCKUX
24 anemeHToB |VA-rpynmel. Yriaepon u 8 1 2 https://m.eds00.ru/JPJ200VJX

KpCMHI/Iﬁ n UX COCAMHCHUA



https://m.edsoo.ru/EQETUT35Z
https://m.edsoo.ru/AFN4LWG7U
https://m.edsoo.ru/KODUR50VV
https://m.edsoo.ru/ZTN1F7OOI
https://m.edsoo.ru/P3DHMFB09
https://m.edsoo.ru/VOXD0UX2S
https://m.edsoo.ru/JPJ2OOVJX

25

Wroro no pazueny 25
Pasznea 3. Mera/liibl M MX COCIUHEHUS
3.1 OO01me CBOMCTBAa METAJLIOB 4 https://m.edsoo.ru/GHV2L6NJ8
3.2 Baxxuelie MeTaibsl 1 UX COSTUHEHUS 16 https://m.edsoo.ru/EFKQW9HZI
Wroro no pazueny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
B
4.1 CHLCCTEA 1 MATCPHAIIB B HKHHH 3 https://m.edsoo.ru/TENBWEF7Y
YeJI0BEKA
Htoro no paznemny 3
PeszepBHoe Bpemst 3 https://m.edsoo.ru/FY5RY75R9
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/GHV2L6NJ8
https://m.edsoo.ru/EFKQW9HZI
https://m.edsoo.ru/TFNBWEF7Y
https://m.edsoo.ru/FY5RY75R9

26



HOYPOYHOE IINTAHUPOBAHHUE
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8 KIIACC
KoanuecTBo yacos
Ne Hara JIeKTPOHHBbIE HU(POBHIE
Tema ypoka Kontpoabusbie IIpakTuueckue
n/n Bcero H3yuyeHusi =~ oOpa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
[Ipeamer xumun. Pons xumun B
1 JKU3HM YeioBeka. Tema u 1 https://m.eds00.ru/L62DS2CZR
BEIIECTBA
I1
2 OFUTTHE O METOAAX TOSHAHIA B 1 https://m.edso00.ru/9ZJAEW050
XUMHUHI
[IpaxTuueckas padora Ne 1
11 0 0
3 « paB,_ma PabOTRL B TabOpatopH 1 https://m.edsoo.ru/L5EW4353D
U Ipu€MBI 0OpalleHus ¢
71a060paTOPHBIM 000PYTOBAHUEM)
q .
4 MCTRIC BEIIECTBA I CMECH . 1 https://m.edsoo.ru/6 TME21FW8
Cnioco0nI paznieneHus cMecen
[TpakTryeckas padora Ne 2
5 «Pa3nenenue cmeceii (Ha npumepe 1 https://m.edsoo.ru/K3LSSMCRY
OUYMCTKU TOBApEHHOM COJIN)»
6 ATOMBI U MOJIEKYJIBI 1 https://m.edso0.ru/BLS04WTBS
XUMHUYECKHUE DJIEMEHTHI. 3HAKU
7 (CHMBOJIBI) XUMHYECKUX 1 https://m.edsoo.ru/AH3D4DNAX
2JIEMEHTOB
8 IIpocTele u cnoxHBIE BELeCTBA https://m.edsoo.ru/DXJBSTJ95
9 ATOMHO-MOJIEKYJISIPHOE YICHUE 1 https://m.eds00.ru/IMOBJ3QZ5



https://m.edsoo.ru/L62DS2CZR
https://m.edsoo.ru/9ZJAEW050
https://m.edsoo.ru/L5EW4353D
https://m.edsoo.ru/6TME21FW8
https://m.edsoo.ru/K3LS5MCRY
https://m.edsoo.ru/BLS04WTB8
https://m.edsoo.ru/AH3D4DNAX
https://m.edsoo.ru/DXJBSTJ95
https://m.edsoo.ru/1MOBJ3QZ5
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10

11

12

3aKOH IIOCTOSTHCTBA COCTaBa

BeIIeCTB. XUMUYECKasi (opMyIia.

BanedTHOCTL aTOMOB
XAMHUYECKUX DIIEMEHTOB

OTHocHUTeNbpHAsA aTOMHAs Macca.

OTHOCHUTENLHAS MOJICKYJIsIpHasd
macca

MaccoBas 101 XUMHUYECKOTO
JJICMCHTA B COCANHCHHUHN

https://m.edsoo.ru/IMC496F X6

https://m.edsoo.ru/PIZPCIMDX

https://m.edsoo.ru/GHV580MVE

13

KomnuectBo BemectBa. Moib.
MougnsipHas macca

https://m.edsoo.ru/368UNL5Y?2

14

15

dusznyeckre 1 XUMHUUECKHUE
SIBIICHHS. XUMHUYEeCKast peakuuga

[Tpu3Haku U ycloBHs IPOTEKAHUS

XUMHUYCCKHUX peaKHI/Iﬁ

https://m.edsoo.ru/YZM8S6ATH

https://m.edsoo0.ru/N6DVNJIKQ5

16

3aK0oH COXpaHEHUsI MaCcChl

BEIECTB. XUMHUYECKUE YPABHEHUS

https://m.edsoo0.ru/M8DS4IHVM

17

18

19

Brrunciaenus KOJIM4YE€CTBA, MaCChl

BEIL[ECTBA 10 YPABHEHUAM
XUMUYECKHUX PeaKLnun

Knaccudukanus XuMHuecKux
peakiuit (CoeTMHEHUS,
pa3I0KEHUS, 3aMeIleHUS,
obmMmeHa)

M. B. JIoMOHOCOB — y4€HBIN-
sHIMKIoneaucT. O6o0IeHue u

https://m.edsoo.ru/LUY9U3EQE

https://m.edsoo.ru/L4807LAGB

https://m.edsoo.ru/P1IWARH3AB



https://m.edsoo.ru/IMC496FX6
https://m.edsoo.ru/PIZPCIMDX
https://m.edsoo.ru/GHV58QMVE
https://m.edsoo.ru/368UNL5Y2
https://m.edsoo.ru/YZM8S6ATH
https://m.edsoo.ru/N6DVNJKQ5
https://m.edsoo.ru/M8DS4IHVM
https://m.edsoo.ru/LUY9U3EQE
https://m.edsoo.ru/L48O7LAGB
https://m.edsoo.ru/P1WARH3AB

29

20

cHcTeMaTH3amus 3HaHuH

Kontposbnas padota Nel o teme
«BemecTBa u XUMHYECKHE
peaKIum

https://m.edsoo.ru/ON62SNERU

21

Bo3ayx — cmech razos. Cocras
Bo3ayxa. Kucinopon — aneMeHT u
npoctoe BemiecTBo. O30H

https://m.edsoo.ru/XONONRN1P

22

Ou3nuecKrue 1 XUMUYECKHE
CBOICTBa KHCIIOpO/a (peaKkUU
OKucIieHus, ropeaue). [lonstue
00 okcuaax

https://m.edsoo.ru/FBS1JRKMB

23

24

25

26

Crioco0b! nostyyeHust KUcaopoza
B J1abopaTopuu U
IIPOMBINUIEHHOCTH. [IpuMeHenne
KHCIIOpOJa

TennoBoil 3¢ ekt XuMuueckoi
peakuH, MOHATHE O
TEPMOXUMHUYECKOM YpaBHEHHH,
9K30- U SHJOTEPMUIECKHX
peaKIusIx

TornuBo (HedTh, yroib U METaH).
3arpsi3HEHHE BO3]lyXa, CIOCOOBI
€ro MpeIoTBpaIICHUS

[IpaxTuueckas padora Ne 3 o
teme «llonmydenue u cobupanue
KHCJIOPO/ia, U3yYEeHHE eTo
CBOMCTB»

https://m.edsoo.ru/VJWB6A2RD

https://m.edsoo.ru/PNMKJZHKX

https://m.edsoo.ru/USNY5UUW2

https://m.edso0.ru/5516 UHX3R



https://m.edsoo.ru/0N62SNERU
https://m.edsoo.ru/X0NONRN1P
https://m.edsoo.ru/FBS1JRKMB
https://m.edsoo.ru/VJWB6A2RD
https://m.edsoo.ru/PNMKJZHKX
https://m.edsoo.ru/U5NY5UUW2
https://m.edsoo.ru/5516UHX3R

30

27

28

29

Bonopoa — aneMeHT u npoctoe
BelecTBo. Haxoxaenue B
pupojie

dusnyeckrue U XUMUYECKHE
cBoiicTBa Bojiopoa. [Ipumenenne
BOJZIOpOA

ITonsTHE O KHCIOTAX U COJISIX

https://m.edsoo.ru/WD392ACWB

https://m.edso00.ru/0SZ28459R

https://m.edsoo.ru/TMWNIVC43

30

31

32

Crioco0bl osTy4eHus: BOJ0POa B
naboparopuu

[TpakTuueckas pabota Ne 4 o
teme «llonydenue u cobupanue
BOJIOPO/Ia, U3yUYEHHUE €TI0
CBOMCTB»

MonsipHblii 00BEM ra30B. 3aKOH
ABoraapo

https://m.edso0.ru/C9TO9UCIP

https://m.edso00.ru/SSSWAX33K

https://m.eds00.ru/M3KS010DQ

33

Brranciaenus o0n€ma, KoJIrn4yecTBa
BEII[ECTBA ra3a Mo €ro U3BECTHOMY
KOJIMYECTBY BEIIECTBA WIIN
00BEMY

https://m.edsoo0.ru/MXGOY304M

34

Brranciaenus 00MOB ra3oB 1O
YPaBHEHHIO PEaKIIMU Ha OCHOBE
3aKOHAa 00BLEMHBIX OTHOIIEHHH
ra3oB

https://m.edso0.ru/9TO8AXABY

35

36

dusznueckre U XUMHUUECKHE
CBOMCTBA BOJBI

Cocras ocHoBauuii. [Tousarue 00

https://m.edsoo.ru/7AOGFZK4R

https://m.edsoo.ru/IXB2W6IVL



https://m.edsoo.ru/WD392ACWB
https://m.edsoo.ru/0SZ28459R
https://m.edsoo.ru/TMWNIVC43
https://m.edsoo.ru/C9TO9UCIP
https://m.edsoo.ru/SS3WAX33K
https://m.edsoo.ru/M3KSO1QDQ
https://m.edsoo.ru/MXGOY3O4M
https://m.edsoo.ru/9TQ8AXABY
https://m.edsoo.ru/7AOGFZK4R
https://m.edsoo.ru/IXB2W6IVL

31

HHAWKaTOopax

Bopa kak pactBopuTenb.
HacplineHHble 1 HEHACHIIIEHHBIE

37 https://m.edsoo.ru/MKHXPOFH4
pacTBOpBL. MaccoBas 1015
BEIIECTBA B pacTBOPE
[IpakTuueckast padora Ne 5 o

11

38 TeMe « pI/_I,rOTO? fIeHe paSTBOpOf https://m.edsoo.ru/WXUKPAUOA
C ompeeaEHHON MacCOBOM J0JICH
pPacTBOPEHHOIO BEIICCTBAY
K oora Ne2

39 OHTPOIIbHaAZ pabota 22 1o TEMe https://m.edsoo.ru/JM7935DRY
«Kucnopoa. Bogopoxn. Boga»

40 Oxenper: cocras, knaccupuxanus, https://m.edso0.ru/5TFSJINAY
HOMEHKJIaTypa
[Tony4yeHne 1 XUMHUYECKHE

41 CBOMCTBA KHUCIOTHBIX, OCHOBHBIX https://m.edsoo.ru/8JAZ9YWS2
U aM(OTEPHBIX OKCHJIOB
O : ,

42 CHOBATHA: cOCTaB https://m.edsoo.ru/5U397HU5C
Kjaccu(uKaIs, HOMEHKIaTypa
I1

43 OJ{yquHe 1 XHMWvIeCKHe https://m.edsoo.ru/GD9A28ROE
CBOMCTBA OCHOBAHUI
K :

44 HCTOTRL: COCTaB, https://m.eds00.ru/Q6UAWEBK7
KiIaccu(uKaIs, HOMEHKIIATypa
I1

45 OnqueHHe 1 XHMITIECKHE https://m.eds00.ru/Z2GCRN45W
CBOMCTBA KUCIOT
C :

46 Ot (CPEAHHL): HOMCHKIATYDA, https://m.eds00.ru/JSNUIMIT]

CII0COOBI IMOJIYYCHU A, XUMHUYCCKUC



https://m.edsoo.ru/MKHXP0FH4
https://m.edsoo.ru/WXUKPAUOA
https://m.edsoo.ru/JM7935DRY
https://m.edsoo.ru/5TFSJJNAY
https://m.edsoo.ru/8JAZ9YWS2
https://m.edsoo.ru/5U397HU5C
https://m.edsoo.ru/GD9A28ROE
https://m.edsoo.ru/Q6U4WEBK7
https://m.edsoo.ru/Z2GCRN45W
https://m.edsoo.ru/JSNUIM9TJ
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47

48

CBOMCTBA

[TpakTrueckas padora Ne 6.
Pemenue sxcriepuMeHTaIbHBIX
3aga4 1o reMe «OCHOBHBIE
KJIACChl HEOPTaHUYECKUX
COEIUHEHUI)

['eHeTnyeckas cBSI3b MEXKIY
KJIaCCaMHU HEOPTaHUYECKUX
COCIMHEHUN

https://m.edsoo.ru/58D13JF7V

https://m.edsoo.ru/YDS6ZRE31

49

OO0001IEHUE U CUCTEMATU3ALIUS
3HAHUH

https://m.edso0.ru/STBUOEEYN

50

51

52

53

Kontponbnas pabota Ne3 o teme
"OCHOBHBIE KJIACCHI
HEOPTraHUYECKUX COCAUHECHU"

[lepBbie MOMBITKH
KJIaCCHU(PUKAIUU XUMUYECKUX
snemeHToB. [loHsTHE O Tpynmax
CXOJIHBIX DJIEMEHTOB
Ileproanueckuii 3aK0H U
Ilepuoauueckas cucrema
XUMHYECKHX deMeHToB /1. H.
MenpeneeBa

[lepuonpl, rpymmel, HOATPYIIIBI

https://m.edsoo.ru/AFA7IDULD

https://m.edsoo.ru/CO0V3CC214

https://m.edsoo.ru/X9F1NR3U8

https://m.edsoo.ru/NOMWWJIRXN

54

55

Ctpoenne atomoB. CocTaB
aTOMHBIX siaep. M3oTombl

CTpOCHI/IC OJICKTPOHHBIX

https://m.edsoo.ru/IMUDOMR5H

https://m.edso0.ru/T95YNV8B2



https://m.edsoo.ru/58D13JF7V
https://m.edsoo.ru/YDS6ZRE31
https://m.edsoo.ru/S7BUOEEYN
https://m.edsoo.ru/AFA7IDULD
https://m.edsoo.ru/C0V3CC214
https://m.edsoo.ru/X9F1NR3U8
https://m.edsoo.ru/NQMWWJRXN
https://m.edsoo.ru/IMUD0MR5H
https://m.edsoo.ru/T95YNV8B2
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56

57

58

59

000JI0YEK aTOMOB 3JIEMEHTOB
[Tepuognueckoii cucremst 1. 1.
Menpeneesa

XapakTeprucTuKa XUMHYECKOTO
3JIEMEHTA 110 €r0 MOJ0KEHHUIO B
ITepuoanueckoii cucreme /1. U.
MenpaeneeBa

3nauenue [leproandeckoro
3aKOHAa JJI Pa3BUTHUS HAYKU U
npaktuku. JI. 1. MenaeneeB —
Y4E€HBIN, IENAror U rpak JaHuH

PesepBubiit ypok. O60011eHNE U
cHUCTeEMaTH3alMs 3HAHWI /
Bcepoccuiickas mpoBepovHast
pabota

KonTponbHnas padora Ne4 o teme
«Ctpoenue aroma. XuMudeckas
cBs13b» / Beepoccuiickas
npoBepoyHas paboTa

https://m.edsoo.ru/YIP040OMDX

https://m.edsoo.ru/SZD8XEQOP

https://m.edso0.ru/ZCQTRPO8Y

https://m.edsoo.ru/FTI1ZF99WF

60

DNEeKTPOOTPULIATEIBHOCTh AaTOMOB
XUMHUYECKHUX IJIEMEHTOB

https://m.edsoo.ru/HZA110EDS8

61

62

HMonnas xumuueckas CBSI3b

KoBanentnas noJrsipHas
XUMHUYCCKasA CBA3b

https://m.eds00.ru/3SY1RIKVI

https://m.edsoo.ru/EOL3MT2AE

63

KoBasieHTHas HenonspHas
XUMUYECKasl CBS3b

https://m.edso0.ru/9YVR3FUXI



https://m.edsoo.ru/YIP04OMDX
https://m.edsoo.ru/SZD8XE00P
https://m.edsoo.ru/ZCQTRP08Y
https://m.edsoo.ru/FTIZF99WF
https://m.edsoo.ru/HZA11OED8
https://m.edsoo.ru/3SY1RJKVI
https://m.edsoo.ru/EOL3MT2AE
https://m.edsoo.ru/9YVR3FUXI
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64 Crenenp OKUCIIEHUS 1 https://m.edsoo.ru/RA6CVXM66
0 .

65 KHCITHTEIRHO 1 https://m.eds00.ru/ZXNCA7DOZ
BOCCTAHOBHUTEIIbHBIC PEAKIIUU

66 OKHUCIUTEIN U BOCCTAHOBUTEINA 1 https://m.edsoo0.ru/QPS46Z5PU
PesepBHbIil ypok. O0001ICHHE U

67 CHCTEMATHSAMHA SHAHMH 110 TEME 1 https://m.edsoo.ru/4ARH7M35NF
«CTpoeHue aroma. XUMHUYECKas
CBA3b»
P I . 0600

68 e3epBHbIit ypok. Odo0IeHHe 1 1 https://m.edso0.ru/7DNRBZ948
CUCTEMATU3ALM 3HAHUN

OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



https://m.edsoo.ru/RA6CVXM66
https://m.edsoo.ru/ZXNCA7DOZ
https://m.edsoo.ru/QPS46Z5PU
https://m.edsoo.ru/4RH7M35NF
https://m.edsoo.ru/7DNRBZ948

9 KJIACC
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Ne
n/n

Tema ypoka

[lepuoanueckuii 3aK0H.
[lepuoauueckas cucrema
XUMHYECKHX 31eMeHTOoB /JI. H.
Menpaeneena

3aKOHOMEPHOCTH B U3MEHECHUH
CBOMCTB XMMHYECKHX DJIECMECHTOB
MEPBBIX TPEX MEPHUOJIOB

KoaudecTBO 9acoB

Bcero

KoHnTpoJbHbIE
padoThI

IpakTuyeckue
padoThI

Jara
U3y4YeHH s

DJIeKTPOHHBbIE HH(PPOBBIE
o0pa3oBaTe/IbHbIEe pecypchl

https://m.edsoo.ru/ECRKA90AY

https://m.edsoo.ru/GNJPEROFB

Knaccudukanus n
HOMEHKJIaTypa HEOPTaHUIECKUX
BEILIECTB

https://m.edsoo0.ru/MWTOIWRA20

Buapsl XuMH4uecKoil CBSA3U U THIIEI
KPUCTAJUIMYECKUX PELIETOK

Konrtponsnas padora Nel o
Tteme «IloBTOpEeHuE 1
yriyoJieHne 3HaHUH OCHOBHBIX
pa3zenoB Kypca 8 Kiaccay
Knaccudukanus XuMHaecKux
peaKkLuil Mo pa3TuyHbIM
MpU3HAKaM

ITonsiTHE O CKOpOCTH
XAMHYECKOM peakiuu. [lonarue

https://m.edsoo.ru/UI4Y5CFRV

https://m.edsoo.ru/J4X8ZN212

https://m.edsoo.ru/X8XAE7E2J]

https://m.eds00.ru/6VLXCYY7N



https://m.edsoo.ru/ECRKA9OAY
https://m.edsoo.ru/GNJPEROFB
https://m.edsoo.ru/WTO1WRA2Q
https://m.edsoo.ru/UI4Y5CFRV
https://m.edsoo.ru/J4X8ZN212
https://m.edsoo.ru/X8XAE7E2J
https://m.edsoo.ru/6VLXCYY7N
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10

0 TOMOTEHHBIX U T€TEPOTCHHBIX
peaKIusx

[TonsiTrie 0 XUMHUYECKOM
paBHOBecuH. PaKTOPHI,
BIIUSIIOLINE Ha CKOPOCTh
XUMHYECKON peaklnu u
MOJIOKEHUE XUMHUYECKOTO
paBHOBeECHS

OKHUCIIUTENBHO-
BOCCTAHOBUTEJIbHBIC PEAKITUU
Teopust 3MEKTPOIUTUYECKON

muccoruanui. CUIIbHBIE U
cia0bble AJICKTPOIUTHI

https://m.edsoo.ru/H4FH7NZNM

https://m.edso00.ru/648VV11026

https://m.edso0.ru/2KCYCLZ16

11

12

13

14

HoHHbIE ypaBHEHHS peakuui

XUMHYECKHE CBOMCTBA KUCIOT U

OCHOBAaHMI B CBETE
MpeJICTaBICHH 00
ANEKTPOIUTUYECKOMN
JIMCCOIAITH

XHUMHYECKHE CBOMCTBA COJIeH B
CBETE MpeACTaBIeHU 00
ANEKTPOIUTUYECKON
JTMCCOIAITAHN

[TonsTue o Tuaponu3e coen

https://m.edsoo.ru/VN2SBIN1R

https://m.edsoo.ru/8HH81YVXI

https://m.edsoo.ru/ETD5QTS4G

https://m.edsoo.ru/9JFRAVESW

15

O00011eHNe U cCUCTEMATU3 AL
3HaHUN

https://m.edsoo.ru/FEEIZRMBG



https://m.edsoo.ru/H4FH7NZNM
https://m.edsoo.ru/648V1IO26
https://m.edsoo.ru/2KCYCLZ16
https://m.edsoo.ru/VN2SB9N1R
https://m.edsoo.ru/8HH81YVXI
https://m.edsoo.ru/ETD5QTS4G
https://m.edsoo.ru/9JFRAVE8W
https://m.edsoo.ru/FEEIZRMBG

37

16

17

18

19

ITpakTrueckas padota Ne 1.
«Pemienue 3KcrepuMeHTaIbHbIX
3a1a4»

Kontponbnas padora Ne2 mo
TeMe «DIEeKTPOIUTHIECKAs
qucconuanus. XuMHUeCKue
peaKIu B pacTBOpax»

OO61mas xapakTepuCcTHKa
rajioreHoB. XUMHUYECKHe
CBOICTBa Ha MpUMepe XJIopa
XmopoBogopoa. CossiHast
KHCIIOTa, XUMUYECKUE CBOMCTRA,
MOJTyuYeHUe, IPUMEHEHHE

https://m.edsoo.ru/7VXTFHIT4

https://m.edsoo.ru/9RKLZDNUX

https://m.edsoo.ru/NNYKYZF12

https://m.edsoo.ru/CWVSHCD2M

20

[IpakTuueckas padora Ne 2 o
teMe «lloydenue conssHoN
KHCJIOTBI, U3y4eHUE €€ CBONCTB»

https://m.edsoo.ru/PVEXIYWEG

21

22

23

24

Brruucnenus no ypaBHEHUSIM
XUMHYECKHUX PEaKIUi, eClu
OJINH U3 PEareHTOB JaH B
H30BITKE

OO01mas xapakTepuCcTHKa
aneMeHTOB VIA-rpynmbl
AnnoTponHbie Mo (DUKAIIH
cepbl. Haxoxienue cepsl u €€
COEIMHEHUH B IPUPOJIE.
XUMHUUYECKUE CBOWCTBA CEPBI

CepoBoaopo1, CTpOeHHUE,

https://m.edsoo.ru/4BI5H070F

https://m.edsoo.ru/VMWKERSEP

https://m.edsoo.ru/CX10EU8SPO

https://m.edsoo.ru/ECGX2B40W



https://m.edsoo.ru/7VXTFHJT4
https://m.edsoo.ru/9RKLZDNUX
https://m.edsoo.ru/NNYKYZF12
https://m.edsoo.ru/CWVSHCD2M
https://m.edsoo.ru/PVEXIYWEG
https://m.edsoo.ru/4BI5H070F
https://m.edsoo.ru/VMWKERSEP
https://m.edsoo.ru/CX10EU8PO
https://m.edsoo.ru/ECGX2B4OW

38

25

bu3HYecKre U XUMHUIECCKHE
CBOMCTBA

Oxcunpl cepol. CepHas KUCIIOTA,

(1)I/I3I/I‘ICCKI/IC N XUMHNYCCKHEC
CBOﬁCTBa, IIPUMCHCHHUEC

https://m.edsoo.ru/ULRFLCHH1

26

27

XUMHUYECKHUE pcaKknuy, JCxKamue

B OCHOBC IIPOMBIIIJICHHOT'O
crocoda MMOJIYYCHU cepHoﬁ
KHUCJIOTBI. XHUMHUYECKOE
3arps3HCHUC OKPY)KaIOH_Ieﬁ
Cpcabl COCANMHCHUSAMU CCPBI

Brrunciaenue maccoBoit JOJIN
BbIXOJa ITPOAYKTA pCAKIIUU

https://m.edsoo.ru/H7FT3NON4

https://m.edsoo.ru/HSJE186WN

28

OO61as xapakTepuCcTHKa
aneMeHToB VA-rpynmsl. A30T,
pacnpocTpaHeHue B IPUPOJIE,
¢du3nueckrue 1 XUMHUYECKHE
CBOMCTBA

https://m.edsoo.ru/MWVAHRMB976

29

AMMHuak, ero puznueckKue u
XUMHYECKHE CBOMCTBA,
MOJIy4YeHUE U IPUMEHEHHE

https://m.edsoo.ru/HZAYESF13

30

31

[IpaxkTuueckas padora Ne 3 o
teme «Ilomydenne ammunaxa,
W3Yy4YEHUE €r0 CBOMCTBY»

A3oTHas KHCIO0Ta, €€
buznyecKre 1 XUMUIECKHE
CBOMCTBa

https://m.edsoo.ru/JORP64IFJ

https://m.edsoo.ru/U2DYEDMYE



https://m.edsoo.ru/ULRFLCHH1
https://m.edsoo.ru/H7FT3NON4
https://m.edsoo.ru/HSJE186WN
https://m.edsoo.ru/WAHRMB976
https://m.edsoo.ru/HZAYE5F13
https://m.edsoo.ru/J0RP64IFJ
https://m.edsoo.ru/U2DYEDMYE

39

32

Hcnonb3oBaHne HUTPATOB U
COJIEH aMMOHHS B Ka4E€CTBE
MHUHEPAJIbHBIX Y100PCHUA.
XUMHUYECKOE 3arpsiI3HEHUE
OKpYKaroIlEe cpebl
COEIMHEHUSIMU a30Ta

https://m.edsoo.ru/SHBKCIQCB

33

®dochop. Okcun dpocdopa (V) n
docdopHas Kuciora,
(1)I/I3I/I‘~I€CKI/IG U XUMHWYCCKHUEC
CBOMCTBA, IIOJIy4CHHUE

https://m.edso00.ru/GDQJSO3WP

34

35

36

37

Hcnons3oBanue pochatos B
KaueCTBE MHUHECPATBHBIX
yno0peHuii. 3arpsi3HeHne
PUPOIHOH cpenbl pocharamu
VYraepon, pacpocTpaHeHUe B
npupoje, Gpu3ndecKkue u
XUMHYECKHUE CBOMCTBA
Oxkcunsl yriaepoaa, ux
buznyecKkrue 1 XUMUIECKHE
CBOMCTBA. DKOJIOrMYECKHE
MpoOJIEMBI, CBSI3aHHBIE C
okcuzom yriepoaa (1V)

VYroanHasg KUCIIoTa U €€ COJIN

https://m.edsoo.ru/UAZ3HUGB5V

https://m.edsoo.ru/DWOM6SUUL

https://m.edsoo.ru/OXQAPGNCF

https://m.edsoo.ru/OHQHDGIPA

38

[TpaxTuueckast paborta Ne 4 o
teme "[lonydenue yriekucioro
ra3za. KauectBeHHas peaknus Ha
KapOoHaT-HOH"

https://m.edsoo.ru/G2HZXQGC8



https://m.edsoo.ru/5HBKCIQCB
https://m.edsoo.ru/GDQJSO3WP
https://m.edsoo.ru/UAZ3HU65V
https://m.edsoo.ru/DW0M6SUUL
https://m.edsoo.ru/OXQAPGNCF
https://m.edsoo.ru/0HQHD6IPA
https://m.edsoo.ru/G2HZXQGC8

40

39

40

[IepBoHavanbHbIe MOHATHS 00
OpPraHUYECKUX BEIIECTBAX KaK O
COEIMHEHUSX YIiepoaa

Kpemuuii u ero coeauHeHust

https://m.edso00.ru/30T1Z2109Z

https://m.edsoo.ru/75JXNHO0I8

41

[IpakTuueckas padora Ne 5.
Pemenne skcniepuMeHTaIbHBIX
3aja4 1o teme «Baxneimue
HEMETAJJIbl U UX COCIUHEHUSD)

https://m.edso0.ru/O7E8DOD7Z

42

KonTtponpsHas padora Ne3 mo
TeMe «BaxHenne HeMeTaJIbl 1
UX COEINHEHUI

https://m.edso00.ru/S85J9UGH3

43

OO0m1as XxapakTepuCcTUKa
XUMHYCCKHUX DJIEMCHTOB —
MeTaJuIoB. MeTamnndueckas CBI3b
1 MeTaJIndecKas
KPUCTAJUINYECKast PEIIETKA.
dusznyeckre CBOMCTBA METAIIIOB

https://m.edso0.ru/XK1GYPCO1

44

45

46
47

XHUMHUYECKHE CBOIICTBA
METAJIJIOB. DJIEKTPOXUMHUYECKHIM
P HAIPSKEHU METAJJIOB
O6111e crnocoObl MOTy4eHHUs
MeTaiioB. CruiaBbl. BerauciaeHnus
10 YPaBHCHUSM XUMHUYECKHIX
peaKIuii, €CIIM OJIUH U3
PEareHTOB COJCPIKUT MPUMECH
[TonsiTHE O KOPPO3UH METAILIIOB

[llenounbie METATIBI

https://m.edsoo.ru/Z7YRNPAEW

https://m.eds00.ru/G54GDQI2D

https://m.edsoo.ru/4AFIGDOWOW
https://m.edsoo.ru/X1B4BPUW?2



https://m.edsoo.ru/3OTIZ109Z
https://m.edsoo.ru/75JXNH0I8
https://m.edsoo.ru/O7E8D0D7Z
https://m.edsoo.ru/S85J9UGH3
https://m.edsoo.ru/XK1GYPCO1
https://m.edsoo.ru/Z7YRNPAEW
https://m.edsoo.ru/G54GDQI2D
https://m.edsoo.ru/4FIGD0W0W
https://m.edsoo.ru/X1B4BPUW2

41

OKcuabl ¥ THAPOKCUIBI HATPUS U

48 https://m.edso0.ru/Q4DX0G3U9
KaJus

49 LenourosemenbHbie MCTAIIB - https.//m.eds00.ru/REOCDYOK6
KaJbLMI 1 MarHui
B N

50 HHCHIIHIC COCAMHCHHA https://m.edso0.ru/CJIR96CMZA
Kajablus
0600

51 © IEIeHHe 1 eucTeMatisatin https://m.edsoo.ru/O5PXGG1BE
3HAHUNU
e 61 o

52 CCTKOCTD BOJIBL M CTIOCODDI €€ https://m.edsoo.ru/WFMBFTTTP
yCTpaHEHUS
[IpakTuueckast padora Ne 6 o

53 teMe "YKEcTKoCTh BOJEI U https://m.edsoo.ru/NFIROKB8J
MeTO/Ibl €€ ycTpaHeHus"

54 AroMuHUR https://m.eds00.ru/9ZJ8SRD1TV
A o

55 M(pOTepHHe CBOUCTBA OKCHA H https://m.edsoo.ru/NI5KI110J5
THJIPOKCHUIA

56 Keneso https://m.edsoo.ru/F20NJR5SR
O

57 KCHRT, THAPOKCHIBT 1 COTH https://m.edsoo.ru/ARTUBLAMP
xenesa (1) u xenesa (I11)
00600

58 © HjeHHe 1 CHCTEMATHEAIA https://m.edsoo.ru/NAON6HGKZ
3HAHUU
[TpakTrueckas pabota Ne 7.
Pemenne nxc

59 HHICHHE 9K HepHMeHTim PHPIX https://m.edsoo.ru/ZN7G0QSMX
3a7a4 1o TeMe «Bakaelmnine
METAJIJIBI U UX COCAUHCHUA))

60 Boruncnenus no ypaBHEHUAM https://m.edsoo.ru/AYD2HESIY



https://m.edsoo.ru/Q4DX0G3U9
https://m.edsoo.ru/REOCDY0K6
https://m.edsoo.ru/CJR96CMZA
https://m.edsoo.ru/O5PXGG1BE
https://m.edsoo.ru/WFMBFTTTP
https://m.edsoo.ru/NF1ROKB8J
https://m.edsoo.ru/9ZJ8RD1TV
https://m.edsoo.ru/NI5KIIOJ5
https://m.edsoo.ru/F20NJR5SR
https://m.edsoo.ru/1RTUBLAMP
https://m.edsoo.ru/NA0N6HGKZ
https://m.edsoo.ru/ZN7G0QSMX
https://m.edsoo.ru/AYD2HE5IY

42

XUMHUYECKHUX PEAKLMH, €CIIN
OJIMH U3 PEarcHTOB JaH B
U30BITKE W COACPIKUT
npuMecu. Beraucienus
MacCOBOM JOJIM BBIXOJa
IPOAYKTA PEaKUU

O0001IEHUE U CUCTEMATU3ALIUS

61 N 1 https://m.eds00.ru/BSTO9VTKOP
3HAHUNU
KonTponbnas paborta Ne4 no

62 TeMe «BaxHelne MeTanisl U 1 https://m.edsoo.ru/703C804GN
UX COEIUHEHUS»
B

63 crectsa f l\faTepHaHH B 1 https://m.eds00.ru/OFI32JMTO0
[TOBCEIHEBHOM KU3HH YeI0BEKa
X

64 HMHTACCIO® SArpAsHEnne 1 hittps://m.eds00.ru/9ANGYEYQI
OKPYXKArOIIeH CpeIbl
P

65 OJT> XHMHUH B PCLICHHH 1 https://m.eds00.ru/18Q203Y 28
9KOJIOTUYECKUX MPOOIIEM
P I . 0000

66 C3CPBHBIM YPOK © iueHHe 1 1 https://m.edsoo.ru/DT1BAS5U4
cHUCTeMaTH3alMs 3HaHUI
Peseprubiit ypok. O60011eHIE U

67 N 1 https://m.edso0.ru/P52TJZNXV
cucreMaTni3ania 3HaHUN
PesepBHrlit ypok. O6001ICHHE U

68 N 1 https://m.edso0.ru/TMK36TJZG
cHUCTeEMaTH3alMs 3HaHWI

OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



https://m.edsoo.ru/B8T9VTKOP
https://m.edsoo.ru/703C804GN
https://m.edsoo.ru/OFI32JMT0
https://m.edsoo.ru/9ANGYEYQI
https://m.edsoo.ru/18Q203Y28
https://m.edsoo.ru/DT1BAS5U4
https://m.edsoo.ru/P52TJZNXV
https://m.edsoo.ru/TMK36TJZG
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44

ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA

OCHOBHOM

OBPA3OBATEJBHOMN ITPOT'PAMMBbBI

8 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl 0OCBOCHUA OCHOBHOM
06p330BaTeJILHOﬁ nporpaMmmMbl OCHOBHOI'O 001ero 06p330BaHI/IH

1

11

ITo Teme: «HepBOHa‘-IaJH)HI)Ie XUMHUYCCKUC ITOHATH)

pacKpblBaTh CMBICII OCHOBHBIX XMMMUYECKHUX IOHSATHUH: aTowm,
MOJIEKYyJIa, XUMHUYECKUI 3JEMEHT, IPOCTOE BELIECTBO, CIO0XKHOE
BEIIECTBO, CMECh (OJHOpPOJHAs W HEOJHOPOJHAs), BAJIEHTHOCTb,
OTHOCHUTENIbHAs aTOMHAs W MOJIEKYJIIpHAas Macca, KOJIMYECTBO
BEIIECTBA, MOJIb, MOJIIPDHAs Macca, MaccoBas [0S XMMUYECKOIO
JJIEMEHTa B COEJMHEHUH, MOJSIPHBIM 00BEM, XMMHUYECKas peakuus,
KJacCU(pUKallMsi  peaKklHil:  peakuud  COEAMHEHHUS,  pPEaKIHUH
pa3IOKEHUs,, PEaKIMU 3aMeLIeHMs, peakuud oOMeHa, »5K30- U
SHAOTEPMUYECKUE PEAKIHUU, TEIIoBOW 3 (EKT peakiuu, pacTBOp,

MaccCoBas O0JA BEUICCTBA (HpOI_[eHTHaH KOHHeHTpaHI/Iﬂ) B paCTBOpC

1.2

1.3

WJUIFOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHMYECKMX IOHATHH U
IIPUMEHSATH 3TU NOHATHUS IIPU ONMCAHUH BEIIECTB U UX MIPEBPAILCHUI
UCIIOJIb30BaTh XUMHYECKYI0 CHMBOJMKY JJIi COCTaBJI€HUS (GopMyIl

BCIICCTB U ypaBHCHI/Iﬁ XHUMHUYCCKUX pCaKLII/II‘;I

14

1.5

PaCKphIBaTh CMBICJI 3aKOHOB COXpPAaHCHUA MacCChbI BCIIECCTB,
MMOCTOAHCTBA COCTaBa, A4aTOMHO-MOJICKYJIAPDHOI'O Y4YCHHA, 3aKOHa

ABoranpo

OIpECaACIIATD BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHI)IX

COCOAUMHECHUAX

1.6

KJ'IaCCI/I(bI/II_II/IpOBaTB XUMHUYCCKUC PCAKIINU (HO qucily Hu COCTaBYy

YYaCTBYIOUIMX B PEAKIMH BEIIECTB, 10 TEMIOBOMY 3PEKTY)
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1.7

BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJSIDPHYIO M MOJISIPHYKO MAacCChI

BCIICCTB

1.8

1.9

1.10

2.1

2.2

BBIUYUCJIATE MACCOBYIO JOJIO XHMHYECKOI'O J3JIEMCHTA IIO (l)OpMYJ'Ie

COCIUHCHMUS,

BBIYMCIISATh MACCOBYIO JIOJIFO BELIECTBA B PaCTBOPE

MPUMEHSTh €CTCCTBCHHOHAYYHBIC METO/bI IMO3HAHUS — HAOIIOICHUE,
n3MepeHue, MOJICTTUPOBAHUE, AKCIIEPUMEHT  (peabHBbIi u
MBICJICHHBIN )

ITo Teme: «BaxxHeiilne npeaCcTaBUTEIM HEOPTAHUYECKUX BEILIECTBY»
pacKpbIBaTh CMBICJ OCHOBHBIX XWMHYECKHX TIOHATHI: OKCHU]I,
KHCJIO0Ta, OCHOBAHHE, COJIb

ONpEAENATh MPUHAIEKHOCTh BEUIECTB K OMNPENCIEHHOMY KJacCcy

coenuHeHul no popmMynam

2.3

KJ'IaCCI/I(l)I/II_II/IpOBaTB HCOPraHNMYCCKUC BCIICCTBA

2.4

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XHWMHUYECKHE CBOIMCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB, MOJTBEPXIasi OMHCAHUE MPUMEpPaMU

MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIIUX XUMHWYCCKUX peaKI_II/Iﬁ

2.5

MMPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBHCUMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOKHOCTHU IMPOTCKAHUA XHUMHUYCCKUX

HpeBpaH_[eHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

2.7

cleZloBaTh MpaBUJaM TOJb30BAHUS XMMHUYECKOHM MOCylol U
mabopaTOpHBIM 00OPY/IOBAHMEM, a TaKXKe IpaBUJiaM OOpaIleHus C
BEUIECTBAMH B COOTBETCTBUM C HMHCTPYKLHUSAMH II0 BBIIIOJIHEHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB IO MOJYyYEHHIO U COOMPAHUIO
ra3oo0pa3HbIX BEIIECTB (BOJOPOAA U KHUCIOpPOJAA), MPUTOTOBICHUIO
pacTBOPOB € ONPENEIEHHOM MacCOBOM JOJIEW PacTBOPEHHOIO
BElIECTBa, MJIAHUPOBAThH U MPOBOAUTH XUMUYECKUE IKCIIEPUMEHTHI 110
pacrno3HaBaHUIO PpPAacTBOPOB IIEJOYEH M KUCIOT C IOMOUIBIO

WHIUKATOPOB (JTakMmyc, (heHoIpTanernH, METHIOPAHX U IPYTHE)
MIPOBOJIUTH PACUYETHI IO YPAaBHEHUIO XUMHYECKOW PEaKInu

I[To Teme: «llepmogmueckuit 3akoH u Ilepuomuueckass cucrema
xumuyeckux osnemeHToB /. M. MenaeneeBa. CTtpoeHue aTOMOB.

Xumnueckas cBa3b. OKUCIUTEILHO-BOCCTAHOBHUTEILHEIE pEeakuumnd




46

3.1

3.2

3.3

PaCKpbBIBATH CMBICJI OCHOBHBIX XHUMHUYCCKHX TMOHSTHM: AApO aroma,
SHGKTpOHHBIfI clIou aToMa, aTOMHasd Op6I/ITaJ'IB, paauyc artroma,
XUMHUYCCKasd CBA3b, IIOJIApHAss W HCIOJApHAas KOBAJCHTHAA CBA3b,
QJICKTPOOTPpUIATCIIbHOCTb, HWOHHAsA CBA3b, HWOH, KaTHOH, A4aHHWOH,

CTENEHb OKUCIICHUS
KJIacCU(UIIUPOBATh XUMUYECKHUE DJIEMEHTBI

OMKCHIBATh U XapakTepu3oBaTh TaOimuuHyto ¢Gopmy [lepromuueckoii
CHUCTEMbl XMMHUYECKUX 3JJIEMEHTOB: pa3jIMy¥yaTh IOHATHUS «IJIaBHAs
noarpynna (Arpymnma)» u «nobouHas mnoarpynmna (brpymma)y,

«MaJiple» U «OOJIbIIIHEY IICPpHUOAbI

3.4

3.5

3.6

3.7

9 KVIACC

packpbeiBaTh cMmbicn Ilepuonnueckoro 3akona JI.M. Menneneena:
JIEMOHCTPHUPOBATh MOHUMAHHE MTEPUOJINYECKON 3aBUCUMOCTH CBOWCTB
XMMHUUYECKHUX OJJIEMEHTOB OT HUX ToyiokeHuss B Ilepuoanueckoit

CHCTEMCE

COOTHOCUTHh  O0O3HAu€HUs, KOTOpble HMMEITCS B  TalIMIe
«[lepuopgnueckast  cucrema  XuMHueckux  aiemeHtoB  J[.W.
MenzeneeBay C YHCIOBBIMH XapaKTEPUCTUKAMHM CTPOEHHSI aTOMOB
XMMUYECKUX DJEMEHTOB (COCTaB M 3apsa s1pa, o0lee Yucio

AJIEKTPOHOB U PacCHpeieSIEHNEe UX 10 JIEKTPOHHBIM CIIOSIM)
OTpEeNaTh CTENeHb OKHUCJIEHHS JJIEMEHTOB B  OWHApHBIX
COCIUHCHMSX

ONpEeNeNsATh BUJl XUMHUYECKOM CBsI3W (KOBaJeHTHAs M HOHHAas) B

HEOPTaHNUYCCKUX COCAUHCHUAX

Kona
NpoBepPsieMoro
pe3yjabTara

1

11

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOTI'0O 00111eT0 00Pa30BaHUA
ITo Teme: «BemecTBo U XUMUYECKask PEAKIIUSD)

PacKpeIBaTb CMBICII OCHOBHBIX XHMHWYCCKHUX MMOHSTHM: pacTBop,
QJICKTPOJINTBI, HEIJICKTPOJIHUTBI, 3JICKTPOJIUTHYCCKAd AUCCOLMUANNA,

PC€aKiuki HMOHHOI'O 06M€Ha, KaTaJm3aTop, XUMHUYCCKOEC PABHOBCECHC,
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o0OpaTumbie u HEoOpaTUMbIe peakuuu,
OKHUCJIUTEIbHOBOCCTAHOBUTEIbHBIC peaxium, OKHUCJIUTETb,
BOCCTAHOBUTENb, OKHCJIEHUE U BOCCTAaHOBJIEHHUE, aAJUIOTPOINMS,
aM(pOTepHOCTh,  XUMHUYECKass  CBsA3b  (KOBaJIGHTHAs, HWOHHAas,
MeTaJUIMuecKas), KpUCTAIMYECKass pemeTka, CIUIaBbl, CKOPOCTh

XUMHYCCKOM pC€aKiuu

1.2

13

14

HIUIFOCTPUPOBATh B3aMMOCBA3b OCHOBHBLIX XHMHYECKHUX MOHATUH U

HpI/IMeHHTB OTH IIOHATHUSL HpI/I OIINCAaHUU BCIIICCTB U UX HpeBpaH_[eHI/Iﬁ
COCTABJIATH ypaBHeHI/Iﬂ 3JICKTp0JII/ITI/I‘-ICCKOI\/JI Jucconmuanmuu KHUCIIOT,
IIeJIoueit M COJIeH, MOJIHBIE W COKpANIEHHBIC YpPaBHEHHS pPEaKI[Hid
HOHHOT0 0OMeHa

paCKpI)IBaTI) CYIIIHOCTB OKHCJIUTCIBbHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ

MMOCPCACTBOM COCTABJICHUSA 3JICKTPOHHOI'O OajaHca 3THUX peaKHI/Iﬁ

1.5

IMpOBOAUTH paC‘léTH 110 YPaBHCHHUIO XHUMHYCSCKOHN pCaKnuu

Ilo temam: «Hemerasuibl U uUX coequHeHUS» U «MeTaibl U HUX

COCIUHCHU A

2.1

2.2

XapaKTCpPU30BaTb (OHI/ICBIBaTB) 06H_[I/Ie n cneun(bﬂqecm/le XUMHUYCCKHUC
CBOMCTBaA MMPOCTBIX MW CJIOKHBIX BCHICCTB, IMOATBCPIKIAsA OIIMCAHUC
npuMepaM MOJICKYJIIPHBIX U HOHHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIHUX

XUMUYECKHUX PeaKLni

COCTaBJIATL YPAaBHCHUSA peaxuﬂﬁ, MOATBCPKAAIOMINX CYIICCTBOBAHUC

TeHETUYECKOM CBA3U MCKAY BCIICCTBAMU PA3JIMIHBIX KIIACCOB

2.3

MMPOrHO3UpPOBATH CBOMCTBa BCIICCTB B 3aBUCUMOCTU OT UX CTPOCHMUA,
BO3MOXHOCTH HNPOTCKAHUA XUMHUUYCCKUX HpeBpaHIGHI/Iﬁ B PA3JIMYHBIX

YCIIOBHSIX

2.4

CleoBaTh MpaBWJIaM TONB30BAaHUS XUMHUYECKOW TIOCYIOH W
1abopaTOpPHBIM 00OPY/IOBAaHMEM, a TaKXKe IpaBUJiaM OOpaIeHus ¢
BEIIECTBAMH B COOTBETCTBHUH C HMHCTPYKIUSAMHU IO BBITOJHEHUIO
Ha60paTOpHBIX XUMHUYCCKUX OIIBITOB IO IOJYYCHUIO H CO6I/IpaHI/IIO

I‘a3006p8.3HBIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOTO ra3a)

2.5

MPOBOJAUTh PEAKIMHU, IMOJATBEPKAAIONINE KAYECTBEHHBIA COCTaB
Pa3JIMYHBIX BEIIECTB: pPACIO3HABATh ONBITHBIM NYTEM XJIOPHUI-,

Opomun, womupa, kapOonar, Qocdar, cummkar, cymbdar,
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TUAPOKCUIUOHBI, KaTUOHBI aMMOHHA, HOHBI H3YUCHHBIX MCTAJLIOB,

IMPUCYTCTBYOINHME B BOAHBIX paCTBOpax HCOPraHMICCKUX BCIICCTB

3 ITo Teme: «XuMUS U OKpYXKAIOIIAst CPeay
31 pacKkpbIBaTh CMBICII OCHOBHBIX XuMmuyeckux mnonstuii: I[IJK
' BEILIECTBA; KOPPO3HUS METAJIIIOB
MPUMEHATh OCHOBHBIC OMNEPALMH MBICIUTEIBHON JACSITEIbHOCTH —
aHaJu3 W CHHTE3, CpaBHEHHE, OOOOIICHUE, CHUCTEeMAaTH3aIUIo,
3.9 BBISIBJICHUE TPUYMHHO-CICACTBEHHBIX CBSI3e — I U3y4CHUSA

CBOMCTB BELIECTB M XHUMHYECKHX pEaKIHii; eCTEeCTBEHHOHAy4YHbIC
METO/Abl TO3HAHWUA — HAOJIOJIEHHWe, H3MEpPEHUEe, MOJEIUPOBAHHE,

HKCIIEPUMEHT (peajbHbI U MBICICHHBIN)
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Kon
1

IIpoBepsieMblii 3J1eMEHT COAEePKAHMS

HepBOHa‘-IaJIBHBIG XUMHUYCCKUC ITOHATHUA

11

[Ipenver xumuu. Ponb XUMUM B JKU3HHM 4YeloBeKa. XUMHS B CHUCTEME HayK.
Tena u BemiecTBa. PU3MUECKUE CBONCTBA BEIIECTB. ATperarHoe COCTOSTHUE

BCIICCTB

1.2

1.3

[TonsiTrie 0 MeTOAax Mo3HaHUS B XUMUU. YncThie BemecTBa U cmecH. CrocoObl
pas3aeneHus cmecen
ATOMBI © MOJICKYIJIBI. Xumuueckue d3yeMeHTbl. CHMBOJBI XHUMHYECKHX

JJICMCHTOB. HpOCTHe H CJIOXXHBIC BEIICCTBA. ATOMHO'MOJ’ICK}’J’IHPHOC Y4CHUC

1.4

1.5

XuMuueckas (1)OpMy.]'Ia. BaneHTHOCTE aTOMOB XMMHYECKHX 3JICMEHTOB. 3aKOH
IIOCTOAHCTBA cocCTaBa BCHICCTB. OTtHOCHUTEILHAS aTOMHas mMmacca.
OTtHocuTeabHAs MOJICKYJISIpHAd Macca. MaccoBas 7015 XMMHYECKOTO 3JIeMeHTa

B COCAUHCHUU
KonnuectBo BemectBa. Monbs. MonsipHass Macca. B3auMoOCBsI3b KOJIMYECTBA,

MacCCbl W 4YHUCIIa CTPYKTYPHBIX CAWHHUI] BCHICCTBA. Pacu€tel mo (bOpMyHaM

XUMHYECKHX COCIUHEHUM

1.6

dusnueckue U XUMHUYECKUE ABJICHHS. XUMUYECKas peakius U €€ NPU3HAKU.
3aKOH COXpaHEHHUs Macchl BeulecTB. Xumuueckue ypasHenus. Knaccuduxanms

XUMHUYCCKHUX peaKLII/Iﬁ (CO@I[I/IHGHI/IH, Ppa3JI0KCHUA, 3aMCILICHN A, O6M€Ha)

1.7

XUMUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XUMUYECKOU MOCYI0M, C MpaBUIIaMu
paboTel B JabopaTopun W mpuéMamMu OOpamieHus C  J1abopaTOPHBIM
o0opy/soBaHHEM, H3yUYe€HHE U ONucaHue (QHU3NYECKUX CBONCTB 00pasIoB
HEOPraHWYECKUX BEIIeCTB, HaOoaeHne (u3ndeckux (IUIaBJICHHE BOCKa,
TasHUE JIbJIa, pAaCTUPAHUE caxapa B CTYIKE, KUIIEHUE W KOHACHCAIUs BOMABI) U
XUMHYECKHX  (TOpeHHe CBEYd, [pOKaJMBaHWE MEIHOW  IMPOBOJIOKH,
B3aMMOJICHICTBHE Mella C KHUCJIOTOW) sIBIEHWN, HaONIOJEHHWE U ONMHUCAHHE
NPU3HAKOB TPOTEKAHWS XWMHUYECKUX peaknuid (pa3joxkeHWe caxapa,

B3aUMOJCHCTBHUE CepHOf/'I KHCJIOTBI C XJIOpHUIOM 6ap1/151, PAa3JI0KCHUC
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ruapokcuaa meau(ll) mpu HarpeBaHuu, B3aMMOJIECHUCTBHE Kelie3a C PacCTBOPOM
coym meau(ll), n3yuenue cnocoOoB pasaeneHuss cMecei (C MoMOIIbI0 MarHuTa,
bunbTpOBaHNE, BHIMMAPUBAHUE, TUCTHILISAIMS, Xpomarorpadus), MpOBEICHUE
OUYHUCTKH ITOBApEHHOMN COJIM, HAOJIOICHHE U OITMCAHUE PE3YJIbTATOB IIPOBEICHUS
OTBITA, WLIIOCTPHPYIOIIETO 3aKOH COXPAaHEHHs] MacChl, CO3JaHue Mojelnei

MOJIEKYJI (IIIapOCTEP>KHEBBIX )

Baxuneimme MMpEACTABUTCIIUM HCOPraHNYCCKUX BEIICCTB

2.1

Boznyx — cmech razos. CocrtaB Bo3ayxa. Kucmopoa — sneMeHT U mpocrtoe
BemecTBo. HaxoxkeHne Kuciopona B MpHUpone, (GU3HYECKHEe W XUMHYECKUE
cBoiicTBa (peakuuu ropenus). Okcuzapl. [Ipumenenue kuciaopona. CrocoOb
MOJyYEeHUsT KHUCIOpOoJa B JIAOOpaTOpUH W MPOMBIIUICHHOCTH. Kpyrosopor

Kkuciopoja B mpupojie. O30H — aioTporHas MoaupuKalus KUCIopoia

2.2

TennoBoit 3 hekT XUMUIECKON peakiuu, TEPMOXHUMHUUYECKHE YPaBHEHUS, K30~
Y SHJIOTEPMUUYECKHE PeaKIMu. TOTUIMBO: Yroiib U METaH. 3arpsi3sHEHUE BO3IyXa,

YCUJICHUC ITAPHUKOBOI'O aq)@eKTa, pa3pymieHue 030HOBOI'O CJI0s

2.3

Bonopon — aneMeHT u mpocToe BemiecTBo. HaxoxkaeHue Boaoposia B MPHUPOJIE,
dusznyeckue W XUMHYECKHE CBOMCTBA, MPUMEHEHHUE, CIOCOObI TOTYYCHUSI.

Kuciaote! u comu

2.4

2.5

MounspHblii 00bEM Ta30B. Pacy€Thl M0 XMMHUECKUM ypaBHEHUSM

®dusnyeckue CcBoWcTBA BOAbl. Boma kak pactBopuTenb. PacTBOpEL
HacellienHble 1 HEHACBILEHHBIE PAacTBOPHLI. PaCTBOPUMOCTH BELIECTB B BOJE.
MaccoBasg nons Bemecrsa B pacTBOpe. XUMHYECKHE CBOWCTBA BOJBI.
OcHoBanus. Posp pacTBOpoB B mpHpoJe M B XKHU3HU denoBeka. Kpyrosopor
BO/ABI B TIpuUpoJe. 3arps3HEHHe NpHUPOAHbIX BoA. OxpaHa M OYMCTKa

MMPUPOAHBIX BO

2.6

2.7

2.8

Knaccudpukanus nHeopranmueckux coeanHeHuid. Oxcuapl. Kiaccudukanus
OKCHJIOB: cojeoOpa3yomue (OCHOBHBIE, KHUCIOTHbIE, amQoTepHble) U
HeconeoOpasyronie. Homenknarypa okcunoB. Pusndeckue M XUMHUECKUE

CBOICTBa OKCHIOB. [losryueHne okcuaoB

OcHoBanus. Knaccudukanuss ocHoBaHUM: WHIENOYM U HEPacTBOPUMbIE
ocHoBaHus. HomeHknarypa ocHoBaHU. PU3NYECKUE U XUMUYECKUE CBOWCTBA

ocHoBaHu. [Torydenne ocHOBaHM

Kucnotel. Knaccuduxanus kucinor. Homenknatypa kuciaor. dusnyeckue u
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XAMHUYECKUE CBOMCTBA KHCIOT. Pan aktuBHocTu MeTauioB H.H. bekerosa.

[Tonydyenue Kkuciaor

2.9

2.10

211

Conu. Homenknartypa cosieil. @u3nyeckue M XUMHYECKHUE CBOMCTBA COJIEH.

ITomy4yenue conen
['eHeTnyeckas CBsI3b MEXAY KJIacCaMU HEOPTraHUUECKUX COSAUHEHUN

XVUMUYECKUH  3KCHEPUMEHT: KayeCTBEHHOE OIpEACICHUE  COACpHKAHUS
KHCJIOpO/ia B BO3JyXe, MOJy4YeHHE, cOOMpaHHe, paclio3HaBaHUE U HU3y4YEHUE
CBOWCTB KHCJIOPO/a, HAOIIOACHNE B3aUMOJICHCTBUS BEUIECTB C KHCIOPOAOM U
yCIIOBHS BO3HUKHOBEHUS M IPEKpallleHus: ropeHus (1moxapa), 03HaKOMJICHHE C
o0pa3llaMi OKCHJOB W OIMCaHWE HUX CBOWCTB, TOIy4eHHe, coOupaHue,
pacrio3HaBaHME M M3Y4YE€HHE CBOMCTB BOAOpOAa (ropeHue), B3auMojeicTBUE
Bozopoaa ¢ okcugom Menu(ll) (BO3MOXKHO UCTIOIB30BaHUE BUICOMATEPUATIOB),
HaOmrofieHue oO0pa3lloB BEIECTB KOJUYECTBOM | MOJb, HCCIIEJOBAHUE
OCOOEHHOCTEHl pacTBOPEHHs BELIECTB C PA3IMYHOM  PaCTBOPUMOCTHIO,
IPUTOTOBJICHUE PACTBOPOB C OINpPENeIEHHON MAacCOBOM J10JI€l pacTBOPEHHOIO
BEIIECTBA, B3aMMOJEWCTBHE BOJBl C MeTaIaMU (HaTpUeM U KajbIHEM)
(BO3MOKHO HCIIOJIb30BaHME BHJEOMATEpHANIOB), OIpPENEIEHUE pPaCcTBOPOB
KUCJIOT U IIEJOYed C TOMOIIBI0 HMHJMKATOPOB, HCCIEIOBaHHE 00pa3lioB
HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KJIAacCOB, HAOIIOJAEHUWE W3MEHEHUs
OKpPAacKM WHJIUKATOpPOB B pacTBOpax KHCIOT U IIeJ0Yel, Hu3ydyeHue
B3auMojieiictBus okcuga menu(ll) ¢ pacTBopom cepHOM KHUCIOTBI, KHUCIOT C
METaJUIAMM, PEaKIUH HEUTpaIN3allii, IT0JTy4YEeHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHNE OJHOIO MeTaula JpyrMM M3 pacTBopa COJIM, pEIICHHE
AKCIIEPUMEHTAIbHBIX 3a/a4 Mo TeMe «BakHellne Kiacchl HEOPraHMYECKHX

COEIMHEHUI»

3.1

ITepnonnueckuiil 3akoH u [lepuonnueckas cucteMa XMMUYECKUX 3JIEMEHTOB
JA.N. MenneneeBa. CTpoeHre aToMoB. XUMU4ecKas CBsi3b. OKUCIUTENBHO-

BOCCTAaHOBUTCIIBHBIC PCAKIITNN

[lepBple TOMBITKA KIACCH(PHUKAIMUA XUMHUYSCKUX JJIEMEHTOB. [loHsATHE O
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHBbIE U IIEIOYHO3EMETbHBIE METalIbI,
TaJOreHbl, WHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIe 00pa3yloT amdoTepHBIC

OKCHUIBI U TUAPOKCHUIBI

3.2

Ilepuoanueckuii 3akoH. [leproanueckas cucteMa XUMUYECKHUX ds1eMeHToB J1.1.

Menneneena. Kopotkonepuoanas u JUTMHHOTIEPHOTHAS hopmbI
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3.3

Ilepuonnueckoit cucreMbl xumuueckux anemeHToB JI.MI. Menneneesa.
[Tepuonel u rpynmnel. OU3MUECKUI CMBICH HOPSAKOBOrO HOMEpA, HOMEPOB

nepruoaa U rpyImiibl 3JICMCHTA

Crpoenue atomoB. CoctaB aTOMHBIX sifep. M3otomnbl. Onexrponbl. CtpoeHue
JIEKTPOHHBIX 000J04YeK aroMoB IMepBbIX 20 XUMHUYECKUX 3JIEMEHTOB
[Iepnognueckoit cucremsl .M. Menneneesa. XapakTepUCTHKAa XUMUYECKOTO

3JIEMEHTA 1O ero nojoxxeHuto B [lepuoauueckoit cucteme .M. Menneneena

3.4

3aKOHOMEPHOCTU M3MEHEHHsI paauyca aTrOMOB XHUMHUYECKHX DJIEMEHTOB,
METAUIMYECKUX WU HEMETAUIMYECKUX CBOMCTB IO TpylmnaM H IEepUoAaM.
3nauenue [lepmoanueckoro 3akoHa u lleprognyeckoi CUCTEMBI XUMUUYECKHUX
AJIEMEHTOB ISl pa3BUTHA Hayku W mnpakTuku. .M. MenneneeB — y4€HbIA U

I'paXaaHHUH

3.5

3.6

Xumuyeckass cBa3b. KoBaneHTHas (mojisipHass M HEMOJSPHAs) CBA3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. loHHAs CBS3b

Crenenp okucicHus. OKHCINTECIBEHOBOCCTAHOBUTEIBHBIC pCaKkuru. HpOHCCCLI

OKHCJICHHUSA M BOcCTaHOBJICHHUA. OKHCIUTEIN H BOCCTAHOBUTEIIN

3.7

9 KJIACC

XVUMUYECKUH JKCHEPUMEHT: H3Y4YeHHE O0O0paslloB BEILIECTB METAUIOB H
HEMETAJUIOB, B3aMMOJEUCTBUE TUAPOKCHAA LMHKA C pAacTBOpaMU KHUCIOT U
1IeJI0Y€EH, MPOBEECHNE ONBITOB, MIUTFOCTPUPYIOLIIUX IPUMEPBI OKUCIUTEIBHO-

BOCCTAHOBUTCIIbHBIX peaKI_II/Iﬁ (FOpCHI/Ie, PpCaKnun pa3loKCHUA, COGI[I/IHeHI/ISI)

Kon

11

1.2

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

BemectBo n xumnueckas peakuus. [losropenue

[Tepnonnueckuit 3akoH. Ileprnoanyeckas cucrema XuMudeckux snemeHToB J[.1.
MenpneneeBa. CTpoeHue aToMoB. 3aKOHOMEPHOCTH B H3MEHEHHUH CBOMCTB
XUMHUYECKHX DJEMEHTOB IE€PBBIX TPEX MNEPHUOAOB, Kajlus, KalblUsi H HX
COCIMHEHUI B COOTBETCTBUM C IIOJIOKEHUEM DJeMeHTOB B llepuommnueckon

CUCTEME U CTPOECHHUEM HX aTOMOB
CrpoeHune BellecTBa: BHJbl XUMHUYECKOM CBA3U. THUNBI KPHUCTANIMYECKUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTANIMYECKON PEIIETKA

U BHUJA XUMHYECKOM CBS3H. KHaCCI/I(I)I/IKaL[I/I}I U HOMCHKJIaTypa HCOPIraHNYCCKUX
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1.3

14

BeIeCTB (MEXIyHApOAHAas M TpUBHAJIbHAs). XMMHUYECKUE CBOMCTBA BEIECTB,
OTHOCAILIMXCSA K  PA3IMYHBIM  KJaccaM HEOPraHWYECKUX  COCIUHEHUH,

IFCHCTUYCCKAA CBA3b HCOPTaHNYCCKUX BCIICCTB

Knaccugukanus XuMUYeCKUX peakuid 1o pa3IMyHbIM MpU3HaKaM (110 YHCITy U
COCTaBY YYacTBYIOIIMX B pPEaKIUU BEIIECTB, MO TEIIOBOMY 3¢¢eKTy, Mo
M3MEHEHHIO CTENCHEH OKHMCICHHS XMMHUYECKHX JJIEMEHTOB, 10 OOpaTHMMOCTH,
[0 YYacTUIO Karanu3aropa). OK30- M OJHJIOTEPMHUYECKHE pEakiuw,

TEPMOXUMHUYECKHUE ypaBHEHU. [IOHATHE O CKOPOCTH XMMHUUYECKOU PEaKLINK

[Tonatne 06 0OpaTHUMBIX M HEOOPATHUMBIX XUMHYECKUX peakuusx. [lonsTue o
TOMOIEHHBIX U I€TEPOreHHbIX peakuusax. [IoHaTre 0 XMMUYECKOM PaBHOBECHH.
@akTOpBl, BIMAKOIIME HAa CKOPOCTh XHMHYECKOM pPEAaKUHUH M IIOJIOKEHUE

XUMHUYCCKOI'O paBHOBCCHUA

1.5

1.6

OKUCIINTENIBHO-BOCCTAHOBUTENIbHBIE ~ pPEAaKLUH,  JIEKTPOHHBIH  OamaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHON  peakuuu. CocraBieHue  ypaBHEHHM
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX ~PEAKIMH C HCHOJIb30BAHHEM METOJa

3JIEKTPOHHOTO OajaHca

Teopust AJIEKTPOIUTUUECKONW TUCCOLMALUU. DJIEKTPOIUTHl U HEIEKTPOIUTHI.
Katnonsl, aHnoHsl. MexaHu3m AUCCOLMAIMN BELIECTB C PA3JIMYHBIMU BHUJIAMU
xuMudeckon cBsizu. CteneHs nucconuanuud. CUIbHBIE U CIa0ble DJIEKTPOIUTHL.
Peakuuu noHHOro oOMeHa. YCIOBUS MPOTEKAHUs PEaKIMii MOHHOTO OOMeHa,
MOJIHBIE W COKpalIEHHbIE HWOHHBIE YypaBHEHHS peakiuii. CBOICTBa KHCIOT,
OCHOBaHMH U cCoOJell B CBET€ NPEIACTABICHUNH OO0 SJICKTPOIUTUYECKON

Aucconuranuu. KauectBeHHbIC PCaKin Ha NOHBI. Ilonsatue o TuapOoJIn3C colen

1.7

XUMHUECKUN HKCHEPUMEHT: O3HAKOMJICHHE C MOJAEISIMHM KPUCTAIUTMYECKUX
pPEIIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB U HeMeTasioB (rpadura u
ajiMa3a), CIIOKHBIX BELIECTB (XJIOpUAA HATPHs); MCCIEJOBAHUE 3aBHCUMOCTH
CKOPOCTH XHWMHUYECKOW peakluu OT BO3JAEUCTBUS pPAa3IMYHBIX (AKTOPOB;
HCCIIEZIOBAaHUE  JJIEKTPOIIPOBOJHOCTH  PACTBOPOB  BEIIECTB,  Ipoliecca
IMCCOIMANK  KHUCJIOT, INeNoYel M comel  (BO3MOXKHO —HCIOJB30BaHUE
BUJICOMATEPHAJIOB); TPOBEJEHHE OINbBITOB, HWUIIOCTPUPYIOUMX MPU3HAKU
MPOTEKAaHUs peaklnii HOHHOTO oOMeHa (00pa3oBaHUE OCa/iKa, BbIIEICHHUE Ira3a,
o0pa3oBaHHE BOJbI); OIBITOB, HIUIIOCTPUPYIOUINX HPUMEPHI OKUCIUTEIBHO-
BOCCTAaHOBUTENbHBIX peaklUUi (FOpeHHe, peakluu pPa3JIoKEeHUs, COeIUHEHUs);

pacrno3sHaBaHUC HCOPIraHMYCCKUX BCIICCTB C IMTOMOUIBIO KaUCCTBCHHBIX peaKuHﬁ
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2.1

2.2

Ha MOHBI; pCIICHUC SKCIICPUMCHTAJIbHBIX 3a1a4
HewmeTamns! u ux COCAUHCHUA

OOmass xapaktepuctuka raioreHoB. (OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. Ctpoenue u Gu3nYecKue CBOMCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHMWYECKHME CBOWCTBA Ha IIPUMEpPE  XJopa
(B3auMozielicTBUE C MeTalylaMH, HEMEeTajUlaMH, IieflouaMu). XJIOPOBOAOPO/I.
ConsiHast KMCII0Ta, XUMHUYECKHE CBOMCTBA, [I0JIydeHHE, puMeHeHue. [leficTBue
XJIOpa U XJIOPOBOJOPOJA HA OPraHM3M 4ejoBeKa. BakHeline XJOpHUabl U UX

HAXO0XJEHUE B IPUPOJIE

OOmast xapaktepuctuka 31eMeHTOB VIA-rpynmbel. OcoOeHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe CTeNeHu okucieHus. CtpoeHue u pu3nyeckre cBOWCTBa
MPOCTBIX BEIIECTB — KHCIOPOJa M Cepbl. AJUIOTPONHBIE MOIU(PHUKAINN
KHCJIOpOJia U cepbl. XMMHUYECKUe CBOWCTBa cepbl. CepoBOIOPOA, CTPOCHHE,
¢usnveckne W XUMHYECKHe CBOMCTBA. OKCHIBI Cepbl KaK IpPEeACTAaBUTEIH
KHCJIOTHBIX OKCcHAOB. CepHasi KHCIOTa, (pU3MYECKUE U XUMHYECKHE CBOMCTBA
(oOmue Kak MpencTaBUTENs Kilacca KHUCIOT M cnenuduyeckue). XuMHUIECKUE
peakiuy, JeXalue B OCHOBE MPOMBIIIJICHHOTO crnoco0a IMOJydyeHHsI CepHOU
kucioTel. Ilpumenenne. Conu CepHON KHCIIOTHI, KaueCTBEHHAs pEaklus Ha
cynbdar-uoH. HaxoxaeHnue cepel U €€ coeAMHEHUI B mpupoae. XUMHUYECKOe
3arps3HEHUE OKPYKAIOUIEH CpEeIbl COCAMHEHUSMHU Cepbl (KHCIOTHBIC TOXKIH,

3arpsA3HCHUEC BO3AyXa U BO,I[OéMOB), CITOCOOBI €T0 NpeaAOTBPAILICHU A

2.3

2.4

OOmast xapakrepucTuka 3yeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTpPOEHHUs
aTOMOB, XapaKTEPHBIE CTEIIEHU OKUCIIEHUSA. A30T, paclipoOCTpaHEHHE B IPUPOJE,
¢u3nueckue U XuMHUeckue cBoiicrea. Kpyrosopor azora B npupoje. AMMUaK,
ero ¢u3Mveckue M XMMHUYECKHE CBOMCTBa, ModydyeHue M mnpumeHeHue. Comu
aMMOHWUS, nux (i)I/I3I/I'—IeCKI/Ie n XUMHUYCCKHUEC CBOfICTBa, IMPUMCHCHUC.
KauecTBeHHast peakiusi Ha MOHBI aMMOHUsS. A30THasi KHUCIIOTa, €€ IOJIy4EHUE,
¢bu3uvecKue W XUMHYECKHE CBOWMCTBa (0OIIMe Kak MPEACTaBUTENS Kiacca
KUCIOT U cnenuduyeckue). Mcnonb3oBaHue HUTPATOB M COJie aMMOHHS B
KauecTBE MHUHEPAIbHBIX yNoOpeHHil. XUMUYEeCKoe 3arps3HEHHE OKpYKarollen
Cpelbl COEUHEHMUSIMH a30Ta (KUCIOTHBIE JOXKIH, 3aTPsA3HEHUE BO3AYXa, MOYBBI

1 BOJIOEMOB)

®ocdop, amtoTponHsle Moaupukanuu gocdopa, pusnUeckre U XUMUYECKHE

cBoictBa. Oxcua ¢dochopa(V) u dochopnas kucnora, QuU3MUECKUE U
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XUMHUYECKHE CBOHCTBa, moiydenue. Mcrmonb3oBanue (ochaTtoB B KadecTBe

MUHEPAIBHBIX YIOOPEHHI

2.5

O6mas xapaktepuctuka 3ieMeHTOB |VA-rpynmbl. OCoOEHHOCTH CTPOSHUS
aTOMOB, XapaKTEpPHBIE CTENEHUW OKUCIEHUS. YTJIepol, aIOTPOITHBIC
MOIUGUKAIMK, PACIPOCTPAHEHUE B MPHUpPOJE, (U3NYECKHE M XUMHUYECKHE
cBoiicTBa. Ancopbuusa. Kpyrosopot yriaepona B npupozge. OKCHIIBI yriepoa,
uX (U3MYeCKHe W XUMHUYECKUE CBOMCTBA, JICHCTBHE HAa JKUBBIC OPTaHU3MBI,
MOJIy4eHUE U TIPUMEHEHHE. DKOJIIOTUYECKUE TPOOIEMBI, CBI3aHHBIE C OKCHUIIOM
yraepona(lV); rumoresa riao0anbHOrO MOTEIUICHUS KIMMaTa; MapHUKOBBIM
apdekr. YrompHas KucCiIoTa W €€ COMM, WX (U3HYECKUE M XUMHUYCCKUE
CBOWCTBa, TMOJY4YCHHUE W NpuMeHeHue. KadecTBeHHas peakiusi Ha KapOoHart-
noHbl. Mcnons3oBanue kapOOHATOB B OBITY, MEIWUIIMHE, TPOMBIIUICHHOCTH H

CEILCKOM X031 CTBE

2.6

2.7

[TepBoHavasibHBIC TIOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIMHECHHSIX
yriepona (MeTaH, A3TaH, JTWICH, alleTWIEH, 3TAHOJ, TJULEPUH, YKCYCHas
kuciora). X cocraB m xumudeckoe crpoeHue. [loHsTHe O OHMOIOTHYECKU
BOKHBIX BEILECTBAX: XHUpax, O€IKax, YIrJIeBoJax — M WX POJH B KU3HU
yenoBeka. MarepuaibHOE €QUHCTBO OPraHMYECKUX U HEOPraHMYECKUX

COE€IUHEHUN

Kpemuuii, ero ¢usnueckue © XHUMHUYECKHE CBOMCTBA, IIOJIyU€HUE H
npuMeHeHre. CoeMHEHUs KpeMHus B mpupoje. OOuue mpeacraBieHus o0
okcuze kpemuus(1V) u kpemaueBoi kuciaore. CUIMKATBI, UX UCIOJIb30BaHUE B
ObITY, METUIIMHE, TPOMBIIIJICHHOCTU. BaxkHel1e cTpouTeabHbIe MaTepUabl:
KepaMHKa, CTEKJIO0, IIEMEHT, OeToH, keye300eToH. [Ipobnembr Oe3omacHOro

HCIIOJIb30BAHUA CTPOUTCIIBHBIX MATCPUAJIOB B MOBCEIHEBHOM KU3HU

2.8

XUMUYECKUH HSKCIIEPUMEHT: W3YYeHHE OO0pa3IOB HEOPTaHWYECKUX BEIICCTB,
CBOMCTB COJISHOM KHCIIOTHI, MPOBEEHUE KAYECTBEHHBIX PEAKIM Ha XJIOPH/I-
HUOHBI " Ha6J'IIOJICHI/Ie IMPU3HAKOB HX IMPOTCKAHHA, OIBIThI, OTpa’KarolIue
(bu3MUecKre U XUMUYECKHE CBOMCTBA TAJIOTEHOB U UX COSAMHEHUN (BO3MOXKHO
WCTIOJIb30BaHNE BHJICOMATEPUAIIOB); O3HAKOMIICHHE C OOpaslaMH XJIOPHUIOB
(raoreHuI0B); O3HAKOMJIEHHME C oOOpaslamMu cepbl U €€ COSOUHEHHSIMH
(BO3MOKHO HCITOJIB30BaHWE BHUJCOMATEPUATIOB); HAOIIOJIEHHE TIpoliecca
oOyriauBaHUs caxapa MOJ JEHCTBHEM KOHIICHTPUPOBAHHOW CEPHOW KHUCIIOTHI;

M3Y4YeHHE XMMHUYECKUX CBOMCTB pa30aBiICHHON CEPHOW KHUCIOTHI, IPOBEIACHHE
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3.1

3.2

KayeCTBEHHOW peakuuu Ha cynb(ar-uoH u HAOMIOJCHHWE Tpu3HaKa ¢
IIPOTEKaHMs; O3HAKOMIIEHHE ¢ (PU3NYECKUMU CBOMCTBaMU a30Ta, hocdopa u ux
COeMHEHU (BO3MOXHO HCIIOJIB30BAHUE BHMJEOMATEpUANIOB), 0Opa3LaMu
a30THBIX U (ochOpHBIX yIOOpEeHNUH; MonydyeHue, cooupanue, pacno3HaBaHie U
U3Y4YEHHE CBOICTB aMMMaKa; IPOBEJCHHE KaueCTBEHHBIX peakUuil Ha HOH
aMMOHMS U (Qochar-uOH M U3yyEHHE IPU3HAKOB UX IPOTEKAHUS,
B3alMO/JICHICTBUE KOHIIECHTPUPOBAHHOM a30THON KUCJIOTBHI C MEIbIO (BO3MOKHO
UCIOJIb30BAHUE BUIEOMATEPUANIOB); M3Y4YEHHE MOJeNell KpUCTAITMYECKHX
pemérok anmasa, rpadura, QymuiepeHa; O3HAKOMJIIEHHE C  IPOIECCOM
azicopOLMK PACTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIVIEM U YCTPOHCTBOM
IPOTHBOra3a; IOJIydeHHe, COOMpaHHE, PAcIO3HABAHUE M W3YYCHHE CBOWCTB
YIJIEKUCIIOTO Ta3a; IpOBEACHUWE KAuyeCTBEHHBIX peakUMid Ha KapOoHaT- u
CWJIMKAaT-HOHbl M M3yYEHUE IPU3HAKOB HX MPOTEKAHUS; O3HAKOMIIEHUE C
IIPOAYKIMEN CHJIMKATHOM IPOMBIIUIEHHOCTH; PEUICHHE 3KCIEPUMEHTaJIbHbBIX

3a71a4 110 TeMe «BaKHeNIIe HeMETAIJIbI U UX COEIUHEHU
MeTtaiibl 1 UX COEIUHEHUS

OO6m1ast XapakTEPUCTHUKA XUMUYECKHUX JIEMEHTOB — METAJIJIOB HA OCHOBAHUU MX
nonoxxenus B llepuoamyeckor cucreme XuMHuueckux dneMeHtoB J[.U.
MenneneeBa u ctpoeHus aroMoB. CTpoeHHe MeTaJuIoB. MeTainyeckast CBsI3b U
METaJUIMYecKasi KpUCTAUIMYecKass pem€rka. OJIEKTPOXMMHYECKUH  psij

HaIpsHKEHUN METaJUIOB

duznyecknue U XMMHUYECKUE CBOMCTBa MeTauioB. O01mue crnocoObl MOTYyYeHHUs
MeTauioB. [ToHATHE O KOPPO3UM METAIOB, OCHOBHBIE CIIOCOOBI 3AIIUTHI UX OT
koppo3uu. CriaBsl (CTallb, YyT'YH, JIOpATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B

6BITy " NPOMBIIIINIICHHOCTH

3.3

3.4

[Ilemounble MeTaybl: MONOXKeHHe B lleproanyeckoll cucTeMe XUMHUYECKHX
anemenToB JI.1. MeHneneeBa; cTpoeHUE UX aTOMOB; HaXO0XIACHUE B IIPUPOJE.
duznyeckue 1 XUMUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kaiusi). OKCUJIbI U
TUAPOKCUIBI HaTpuss U Kanus. [IpuMeHeHMe IIEeIOYHBIX METaUIOB U HX

COE€IUHEHUN

Illenoyno3emMenbpHbIE  METaIbl MarHuii W KajJdblMA: TOJIOKEHHE B
[Tepuonnueckont cucreme xuMmuueckux 3neMeHToB .M. MenneneeBa; crpoeHue
WX aTOMOB; HaxoXXJAeHWe B npupoje. PU3MYecKue W XUMHUYECKHE CBOMCTBA

MarHusi ¥ Kanblusl. BaxHeiimne coeluHEHUs Kalblius (OKCHMA, THUIAPOKCHU],
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3.5

conn). JKECTKOCT BOJIBI M CIIOCOOBI €€ yCTpaHEHHs

Amomunuit: nonoxkenue B llepuonmyeckoit cucTteMe XHMHUYECKHX 3JIEMEHTOB
JI.. MenaeneeBa; CTpOeHHE aToMa; HaxoxKjaeHue B mpupoae. duzmyeckue u
XUMUYECKHUE CBOMCTBA AFOMUHMS. AM(OTEpPHBIC CBOMCTBA OKCUIA U THIPOKCHIA

AJIFOMHHUA

3.6

3.7

Keneszo: nonoxenue B [lepronnueckoit cucremMe XuMu4eckux siaeMenton J[. M.
MenzeneeBa; CTpOCHHE aroma; HaxoxjaAeHue B mpupoae. Dusmdueckue u
XUMHUYECKHE CBOMCTBa jkene3a. Okcuubl, THAPOKCUAbI u coiu xkene3a(ll) u

xene3a(lll), ux cocras, cBOMCTBA U MOTYyYCHUE

XUMHUECKUH HKCIEPUMEHT: O3HAKOMJIEHHE ¢ 00pa3liaMi METAJUIOB U CILIABOB,
uX (U3NYECKUMHU CBOMCTBAMH; W3YUCHHE PE3YJIbTaTOB KOPPO3UU METAJUIOB
(BO3MOXKHO HCIIOJIb30BaHHUE BUJICOMATEPHAIIOB), 0COOCHHOCTEH
B3aMMOJICHCTBHSI OKCHJIa KaJbLUsS M HATpusi C BOAOH  (BO3MOYKHO
WCIIOJIb30BaHNE BUJICOMATCPUAIIOB); WCCICIOBAHUE CBOWCTB KECTKOW BOJIBI;
mporiecca TOpEHHsl JKelie3a B KHCIOpoJe (BO3MOXHO — HCIIOJIb30BaHHE
BHJICOMATEPHUAIIOB); TMIPU3HAKOB IMPOTCKAHMS KAYSCTBCHHBIX PEAKIIUI HA HOHBI
(Maruusi, Kanbiust, amoMmuHus, 1uHKa, kenesa(ll) u sxemesa(lll), memu(ll);
HaAOJTIOJICHUE W ONHMCAHUE TPOIECCOB OKPAIIMBAHUS TUIAMEHU WOHAMH HATPHS,
Kamuss M Kanblusg ~ (BO3MOXKHO  HCIIOJNIb30BAaHHME  BUJCOMAaTEPHAIIOB);
uccieoBaHie aM(pOTEPHBIX CBOWCTB THJIPOKCHA ATIOMHHHS M THIPOKCHIA
[IMHKA; peIIeHNEe SKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BaxHel1ne MeTansl 1

nX COCANMHCHU

XUMUs ¥ OKpYy’Karollas cpena

4.1

4.2

Hosrie MaTepuajibl 1 TCXHOJIOTHH. BemectBa u MaTepuajibl B MMOBCEIHEBHOM
JKM3HH YeJIOBEKa. XUMHS U 300pPOBLE. be3omacHoe HCIIONIB30BaHKE BEIICCTB U
XUMHUYCCKUX peaxunﬁ B 6BITy. HepBa;I nomMompb Npru XUMHYCCKUX OXKOrax MU

OTpPaBJICHUSIX

OCHOBBI ~ JKOJIOTMYECKOM  TPaMOTHOCTH.  XHMMHYECKOE  3arps3HECHHE
okpyxaromet cpenst [IJIK. Pons XuMuu B pelieHHH SKOJIOTHUECKUX MPOOIEeM.
[IpupoaHble HMCTOYHUKH YTIEBOJOPOAOB (Yrojib, NMPUPOIHBIA Ta3, HedTh),

IMPOAYKTBI UX Hepepa60TKH, HX pOJib B 6BITy " IPOMBIITJIICHHOCTH

4.3

XHUMHUYECKHM OKCIICPUMCHT:. U3Yy4YCHHC 06pa3u013 MaTcpHraJioB (CTCKJIO, CIIJIaBBbI

METaJIJIOB, MOJIMMEPHBIE MaTepUabl)
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ITPOBEPAEMBIE HA OI'D 10 XUMHUHU TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Koxa
NpoBepPsIeMOro
TpeOOBaHNS

1

11

1.2

IIpoBepsiemble TpeOOBaHUS K NPeAMETHBIM pe3yJbTaTaM
0230BOro ypOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibLHOI
NPOrpaMMbl OCHOBHOI0 00111ero o0pa3zoBanusi Ha ocHoBe PT'OC

IIpencrasienue:

O I[I03HABa€MOCTH SIBJIEHUH MPUPOJbI, MNOHUMAHUE OOBEKTHUBHOU
3HAYMMOCTH OCHOB XMMMYECKOW HayKH Kak 00JacTH COBPEMEHHOIO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOLIeH KyIbTypbl M IPAKTHUECKON
JeSITEIbHOCTH YEJIOBEKa B YCIOBUSAX COBPEMEHHOIO OOILECTBa;

IMOHUMAaHHUEC MECTAa XUMHHU CPECAN APYIrUX CCTCCTBCHHBIX HAYK

O HAY4YHbIX MCTOJAaX IO3HAHUA, B TOM YHUCJIC SKCIICPUMCHTAJIbHBIX W
TCOPCTUYUCCKHUX MCTOHAAX HCCICHOBAHUA BCIICCTB WU U3YUCHUA
XUMHUYCCKUX peaxunﬁ; YMCHHC HCIIOJBb30BAaTh MOACIN JJIA

0OBSICHEHUS CTPOCHUS aTOMOB U MOJICKYJI

1.3

o ctepax npodecCHOHATBLHON JAesITeNbHOCTH, CBI3aHHBIX C XUMHUEH U
COBPEMEHHBIMH TEXHOJIOTHSIMA, OCHOBAaHHBIMH Ha JOCTHIKEHHUSIX
XUMHUYECKON HAayKH, YTO IO3BOJIMT OOY4aroUIMMCSl paccMaTpuBaTh
XMMHUIO Kak cepy cBoeil Oynymieit npodeccoHalIbHOM NesITeIbHOCTH
U CceNaTh OCO3HAHHBIM BBIOOP XMMMH Kak MPOQUIBHOIO MpeaMeTra

MIPH MIEPEX0/I€ HAa YPOBEHb CPEHETO 00Iero 00pa3oBaHus

2.1

Bnanenne cucreMoM XHMHUYECKHUX 3HAHMH H YMCHHUEC MPUMCHATH

CUCTEMY XUMHUUYCCKUX 3HaHI/II>'I, KOTOpas BKIIIOYACT:

BaXHEHIINE XUMHWYECKHE TIOHATHSA: XUMHYECKUH OJICMEHT, aToM,
MOJIEKYJIa, BELIECTBO, NPOCTOE M CIOXKHOE BEIIECTBO, OJHOPOAHAA U
HEOOHOpPOJHAsA CMECH, OTHOCHUTCIIBHBIC AaTOMHAA W MOJICKYJIIpHas
Macchl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca, MOJISIPHBIN
00BEM, OKCHJ, KHUCIOTa, OCHOBaHHE, COJIb (CpeaHss), XUMHUYecKas
peaKkuMs, peakUuH COEOUHEHHUS, PEAKIMHU Pa3JIOKEHMs, pEeaKuu
3aMellleHus, peakuy oOMeHa, TeIuloBoW A (eKT peakluu, dK30- U

SHAOTCPMHYCCKUC PCAKIUH, PaACTBOP, MaACCOBad A0 XHUMHUYCCKOI'O
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2.2

2.3

AJIEMEHTA B COCIMHEHUH, MacCcoBas JI0JI M TIPOLEHTHAs KOHIEHTPALUs
BEIIECTBA B pacCTBOPE, PO aTOMa, JIEKTPOHHBIH CIIOW aTOMa, aTOMHast
opOuTasib, paguyc aToMa, BAJICHTHOCTb, CTENEHb OKUCIICHHUS,
XUMHYECKasl CBSI3b, AJIEKTPOOTPULIATETIHLHOCTD, MOJISIPHASL U HETIOJIIpHAS
KOBaAJICHTHAas CBA3b, HOHHAaA CBA3b, METAJNIMYECCKaA CBA3b,
KpUCTa/NIM4ecKass pemérka (aToMHasi, HOHHAs, MeTaJuInyecKasi,
MOJIEKYJISIpHAsA), MOH, KaTUOH, aHMOH, DJIEKTPOJIUT U HEDJIEKTPOJIUT,
AIIEKTPOJIUTUYECKAs  JUCCOIMALMS, pPEeaKUMd HOHHOro oOMeHa,
OKHCIIUTCIIbHO-BOCCTAaHOBUTCIIBHBIC pCaKkuunu, OKUCJIUTCIIb u
BOCCTAHOBUTENb, OKHCIEHHE U  BOCCTAHOBIICHHE, AIJIEKTPOJIH3,
XMMUYECKOE paBHOBECHE, OOpaTHMble W HEoOpaTUMble pEeaKIvy,
CKOpOCTh XUMHYECKOW peakiuu, karanuzarop, [IJK, xopposus
METAJUIOB, CILIaBbI

OCHOBOIIOJIATAIOIINE 3aKOHBI XMMHH: 3aKOH COXPAHEHMsI MacChl,
nepuoanueckuii 3akoH JI.MI. MeHnaeneeBa, 3akOH IOCTOSHCTBA
COCTaBa, 3aKOH ABOraapo

Teopuu XAMUH: aTOMHO-MOJIEKYJIIpHas TEOpHsL, TEOpUS

BHGKTPOHHTHHGCKOﬁ AUCComranumn

Bnanenne ocHOBaMHM XHMHYECKOMH Ir'paMOTHOCTH, BKJIFOYAIOIICH:

3.1

yYMEHUE NMPaBUIIbHO UCIOIb30BATh U3yYEHHBIE BEIIECTBA U MaTepHAIIbI
(B TOM 4HCIEe MHHEpaJbHBIE YAOOPEHHS, METaUIbl W CIUIABBI,
HOPOAYKTHl TepepabOTKU NPUPOAHBIX HCTOUYHUKOB YIJIIEBOJOPOIOB
(yras,, mpupoAHOro rasza, He()TH) B OBITY, CEIbCKOM XO3sHCTBE, Ha
MPOM3BOJICTBE W TIOHUMAaHWE 3HAYEHUS JKUPOB, OCIKOB, YTJIIEBOIOB
JUIs OpraHW3Ma 4YelloBeKa; yMEHHEe ITPOrHO3UPOBATh BIMSHUE BEIECTB

H XUMHYCCKUX IMPOLCCCOB HAa OpPraHMU3M UYCJIOBEKA M OKPYKAIOIIYIO

HNPUPOJHYIO Cpey

3.2

3.3

3.4

YMEHHME HMHTErpUPOBATh XUMHUYECKHE 3HAHUSA CO 3HAHUSAMHU JAPYTUX
y4eOHBIX MPEIMETOB

HaJIMYue OMbITa pabOThl C Pa3IMYHbIMU MCTOYHHMKAMM HMH(OpMaLUU
N0 XUMHM (Hay4dHas M Hay4yHO-TIOMYJSpHas JHUTeparypa, CIOBapH,

CIIPABOYHHUKHU, HHTEPHET-PECYPCHI)

YMCHUE 00BEKTHBHO OLICHUBATh I/IH(i)OpMaHI/IIO O BfIICCTBaAX, HX
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MMPEBPALICHUAX n MMPaKTUICCKOM MMPUMCHCHUU u YMCHHC

HUCIIOJb30BaTh €€ IJis PEIICHUA y‘le6HO'H03HaBaTCJIBHBIX 3aJa4

BJ'IaI[eHI/Ie OCHOBaMH TOHSITHHHOTO arrmapara M CHMBOJIHMYECKOI'O

S3bIKa XMMUH JUISI COCTaBJCHUsI (HOpMYJT HEOPTraHWYECKHX BEILECTB,

4 YpaBHEHUN  XUMHUYECKHUX  pEaKklMii; OCHOBAMHM  XHUMHYECKOU
HomeHkarypsl (IUPAC u TpuBnanbHoi)
YMeHue oOBSACHATH CBsI3b MOJOXKEHUA djeMeHTa B llepmomudeckoit
CHUCTEME C YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB

5 XUMHUYECKHX OJJICMEHTOB (COCTaB W 3apsi sapa, oOIiee YuciIo
AIIEKTPOHOB), PACHpPEIEICHUEM DJIIEKTPOHOB IO JHEPreTHYECKUM
YPOBHSM aTOMOB TIEPBBIX TPEX MEPHOAOB, KATUS ¥ KATBIIHS
[IpencraBienue O  MEPUOJUYECKONM  3aBUCHUMOCTH  CBOWCTB
XUMHUYECKUX DJIEMEHTOB (panyC aToma, 3JEKTPOOTPUIATEILHOCTD),

6 MPOCTBHIX W CIIOKHBIX BEIIECTB OT IIOJIOKEHUS DJJIEMEHTOB B
[lepuoanueckoit cucremMe (B MalbIX TMEpHOAaX ©  TJIABHBIX
MOATPYIINAX) U JIEKTPOHHOTO CTPOCHUS aTOMa

7 YMeHnue kinaccupuuupoBarh:

7.1 XUMHUYECKUE TIEMEHTHI

7.2 HEOPraHUYECKHE BEIIEeCTBA

7.3 XUMUYECKHE PEaKLIUU

8 YMeHue onpenensith:

8.1 BaJICHTHOCTh W CTENEHb OKHUCJICHUS XUMHUYECKUX DIIEMEHTOB, 3apsij

' MOHa

8.9 BUJ XUMHYECKONH CBS3M W THUN KPUCTAIUTMUECKOH CTPYKTYphl B

' COCTMHEHUSX

8.3 XapakTep Cpe/ibl B BOJHBIX PacTBOpaxX BEMIECTB (KUCIOT, OCHOBAHHH)

8.4 OKHCTTUTENh ¥ BOCCTAHOBHUTEIb

9 YMeHne xapakTepru30BaTh PU3NUECKHE U XUMUYECKHE CBOWCTBA:
MPOCTHIX BEMIECTB (KUCIOPOM, O30H, BOJOPOJ, TpaduT, anmas,

9.1 KpeMHUH, a3oT, ¢ocdop, cepa, XJIOp, HATPUH, Kamul, MarHHIA,
KaJIBITA, aTFOMHHUM, JKEJIE30)

9.2 CJIOKHBIX BEIECTB, B TOM YHCJI€ WX BOJHBIX pPAacTBOPOB (BOja,
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aMMHaK, XJOPOBOJOPOJ, CEPOBOJAOPOJ, OKCHIBI M THIPOKCHUIBI
metawioB |-IA rpynm, amomunus, meau (1), muaka, xenesa (Il u
I1), okecuasr yrnepona (11 u 1V), xpemuus (1V), azora u gocdopa (111
u V), cepel (IV u VI), cepuucras, cepHas, a3oTucras, a3oTHasd,

dbocdopHasi, yroibpHas, KpeMHUEBAsI KUCIOTA U X COJIH)

MPOTHO3UPOBATh M  XapaKTEpU30BaThb CBOMCTBA  BEUIECTB B

3aBUCUMOCTH OT HMX COCTaBa W CTPOCHHUA, INPUMCHCHHE BCIICCTB B

%3 3aBUCHUMOCTH OT MX CBOWCTB, BO3MOXXHOCTh TIPOTEKAHUS XUMHUIECKIX
MIPEBPAICHUI B Pa3JIMYHBIX YCIOBHIX
" YMeHHue COCTaBIsATh MOJIEKYJIAPHbIE U HOHHBIC YPaBHEHUS PEaKlIUid, B
TOM YHCJIE:
10.1 peaxkuii HFOHHOro 0OMeHa
10.2 OKUCITUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKITHI
103 WUTIOCTPUPYIOIIMX ~XMMHUYECKHE CBOMCTBA M3YYEHHBIX KJIACCOB
' (Tpymim) HEOpraHU4YECKUX BELIECTB
10.4 MOATBEPKTAIONINX TCHETUYECKYIO B3aUMOCBSI3b MEXK Ty HUMH
11 YMeHue BIYUCIATH (IPOBOAUTH PACU&Thl):
111 OTHOCHUTEJIBHYIO MOJEKYSIPHYI0 M MOJSIPHYIO MacChl BEIIECTB,
' MacCOBYIO JIOJI0 XUMHYECKOTO JIEMEHTA B COEMHEHUHN
11.2 MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,
11.3 KOJIMUYECTBO BEIIECTBA M €T0 Maccy, 00beM Ira3oB
114 M0 YypaBHCHUSM XHUMHUYCCKHX PEAKIUH W HaXOIUTh KOJIUYECTBO
' BellecTBa, 00BEM M MacCy peareHTOB WIH MPOYKTOB PEaKIIUU
12 Bnanenue (3HaHUE OCHOB):
OCHOBHBIMH ~ METOJaMH  HAY4YHOTO  TMo3HaHUs (HaOIrofeHHe,
191 U3MEpeHUe, SKCIIEPUMEHT, MOJICITMPOBAHIE) TIPH H3yICHNUHN BEIIECTB H
' XUMHUYECKUX SBIICHUH; yMeHHe CchOpMynIupoBaTh MpodieMy U
MPEIUIOKUTH ITYTH €€ PeIIeHMS
199 O0e3omacHOM pabOTBHl ¢ XUMHUYECKHMH BEIIECTBAMH, XHUMHUYECKOMN
' MOCYJI0M 1 1abOPaTOPHBIM 000PYAOBaHUEM
123 npaBuUiIaMy 0€30MIaCHOTO OOpaIleHUs C BEIIECTBAMH, UCIOIb3yEMbIMU

B HOBC@}IHGBHOﬁ JKU3HHU, IpaBUJIaMU ITOBCACHUA B LCIIAX C6epe}KeHI/I${
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3I0pOBbsl U OKpYXKAIOLEH HPUPOJHOM Cpelpl; MOHMMAHUE Bpenaa
(omacHOCTH) BO3ICMCTBHSI Ha >KUBBIE OPTraHU3MBI OMNPEAeNIEHHBIX
BEIIIECTB, CMIOCOOOB YMEHBIIEHUS M MPEJOTBPALICHUS HX BPEIHOTO

BO3JICUCTBUSA

13

131

13.2

13.3

13.4

135

13.6

13.7

Hannaue IMPAKTUYCCKHUX HABBIKOB IIJIAHUPOBAHHUSA M OCYILICCTBIICHUA

CICAYIOIUX XUMHUYCCKUX SKCIICPUMCHTOB:

U3y4eHHE U OmHcaHue (PU3NYECKUX CBOMCTB BEIECTB; 03HAKOMIICHHE
¢  (uznueckuMM M XMMHUYECKMMH  SIBJICHUSIMHM;,  OIIBITHI,

WJUTFOCTPUPYIOLIME IPU3HAKY IPOTEKAHNS XUMHUECKUX PEaKIIAN
U3Yy4YEHHE CIIOCOOOB pa3fiesieHus: cMeceit

NOJy4eHHE KHUCIOPOAAa M M3Y4YEHUE €ro CBOWCTB; IOJIy4YCHHE
BOJIOPOJIa U M3YYEHHUE €ro CBOWCTB; IOJyYEHHE YIJIEKHCIIOro raza u

HN3YUCHHUC €TO CBOI\/JICTB; IMOJIY4YCHHNEC aMMHAKa U U3YUCHUC CT'O CBOICTB

MPUTOTOBJICHHE PACTBOPOB C ONPENEIEHHON MaccoBOil nosei

pacTBOPEHHOTO BEIIECTBA

IIPUMEHEHNE MHIUKATOPOB (;1akmyca, METUIIOpAaHkKa u
deHondranenna) s ONpeneNeHUs XapakTepa cpellbl B pacTBOpax

KHUCJIOT U ILIeJoYei

WCCIIEIOBAaHNE W OIIMCAHHE CBOICTB HCOPraHM4YCCKUX  BCHICCTB
Pa3IMYHbIX KJIACCOB; U3YUCHUC B3aUMOJCHCTBHS KHUCIIOT C MCTaJlllaMH,
OKCHJaMH METaJIJIOB, PaCTBOPUMBIMHA )51 HCPACTBOPUMBIMU
OCHOBAaHUAMHU, COJIIMH; TIOJYUCHUC HCPACTBOPUMBIX OCHOBaHHﬁ;
BBITCCHCHUEC OJHOro McCETalyla JpyruMm HM3  pacTBOpa COJIH;
HUCCICIOBAHUC an)OTepHBIX CBOICTB THAPOKCUAOB AJIFOMUHUA U

MUHKA

perIeHre IKCIePUMEHTAIBHBIX 3a7a4 Mo TeMaM: «OCHOBHBIC KJIACChI
HEOPTraHUYECKHUX COCIMHEHMIN; «DNEeKTPOIUTHYECKAS
IHCcolMaIna»; «BakHeHIIne HEMETAUIBI W HUX COCIUHEHU»;

«Baxneiiyie MeTaljIbl M UX COSANHECHUS

13.8

XHUMHNYCCKUC 9KCIICPUMCHTHI, HIUTIOCTPUPYIOIHEC IIpHU3HAKA
IMPOTCKAHUA peaKuMﬁ HOHHOT'O O6MeHa; KauCCTBCHHBIC PCAKIMU Ha
MNPUCYTCTBYOIIHUEC B BOJAHBIX PAaCTBOPAX HOHBI: XJIOpHUA-, 6p0MI/I,Z[-,

wonua-, cyinbdar-, ¢ocdar-, KapOoHAT-, CHIMKAT-aHUOHBI,
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TUAPOKCUA-UOHLBI, KATUOHBI aMMOHUSA, Marduvs, Kajlblusd, aJJlOMUHUA,

kenesa (2+) u xenesa (3+), menu (2+), nMHKA

14

YMmenue:

141

MPEJICTaBIATh PE3yibTaThl JKCIEpUMEHTa B (opMe BBIBOJOB,
JIOKA3aTeNbCTB, TpaUKOB W TAOMUI] M BBISBIATH OMIIUPUYCCKHE

3aKOHOMEPHOCTH

14.2

YCTaHABJIMBATH CBA3U MEXAY pCaJIbHO Ha6J'IIO,Z[aCMBIMI/I XHUMHUYCCKHUMU
SABJICHUSAMH H IMPOLCCCaAaMH, NPOUCXOAAIIUMHA B MaKpO- 1 MUKPOMHUPC,

00BACHATH IIPUYUHBI MHOFOO6paSI/I${ BCIICCTB
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INEPEYEHD 2JIEMEHTOB COIAEPKXAHUSA, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAAPCTBEHHOM 2DK3AMEHE 110 XUMHUHU

Kon IIpoBepsieMblii 3J1IeMEHT COJAEPKAHMS
1 IlepBoHavYa/IbHBIE XUMUYECKUE MTOHATHUS
1.1 YucTele BemecTBa U cMecu. CriocoObl pa3ieiieHus: cMecei
12 ATOMBI W MOJIEKYJBI. XUMHYECKHE dJIeMEHTbl. CHMBOJIBI XUMHYECKUX
' 31eMeHTOB. [IpocThie U ciioKHbIE BEILIECTBA.
13 Xumuyeckas popmyna. BaieHTHOCTh aTOMOB XMMHUUYECKUX AlIeMeHTOB. CTeneHb
' OKHUCIICHUS
3aKOH TIOCTOSHCTBAa cocTaBa BemlecTB. OTHoOcHTENbHAasE aToOMHas Macca.
14 OtHocuTenbHas MOJIEKYJIApHas Macca. MaccoBas J10J1s1 XUMHYECKOTO 3JIEMEHTa
B COCIMHCHUU
L5 KonuuectBo BemectBa. Moabs. Momsipaas Macca. ModisipHblii 00BEM Ta30B.
' B3auMocCBA3b KOIMYECTBA, MACCHI M YHCIIa CTPYKTYPHBIX €IMHHULL BEILIECTBA
16 ®u3nuecKkue U XMMUYECKUE SIBIICHUA. XUMUYECKasl peakuus U €€ NMpU3HAKHU.
' 3aK0H COXpaHEHUsI MACChI BEIIECTB. XUMUYECKUE YPABHEHUS
5 [lepnonnueckuii 3akoH u lleproguueckass cucremMa XMMHUYECKHX 3JIEMEHTOB
.. MenneneeBa. CTpoeHHE aTOMOB
Ilepnonnueckuii 3akoH. [lepuoguyeckas cucteMa XUMUYECKUX daeMeHToB J[. M.
2.1 MenneneeBa. [lepuoast u rpymmbsl. OU3NYECKUd CMBICT MOPSAIKOBOIO HOMEPA,
HOMEPOB MEePUOa U TPYIIIHI AJIEMEHTa
Crpoenue aromoB. CoctaB aTOMHBIX siaep. M3otomnbl. DnexTpoHsl. CTpoeHue
2.2 DIIEKTPOHHBIX  000J0YeK aToMOB TMepBhIX 20 XHUMHYECKUX DIIEMEHTOB
ITepuoanueckoii cucremsl [I.1. Menneneena
3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB XMMHUYECKHX DJIEMEHTOB MEPBBIX TPEX
MEepPUOJIOB, Kanus, Kaiublus (paguyca aTOMOB, 3JIEKTPOOTPULIATEIBLHOCTH,
2.3 METaUIMYECKUX W HEMETaUIMYEeCKHMX CBOMCTB) W WX COEAUHEHUH B
COOTBETCTBUU C TIOJOKEHHEM »J3yeMeHToB B Ilepuoamdeckoil cucreme u
CTPOCHHEM MX aTOMOB
3 CtpoeHue BelecTBa
3.1 Xumnueckass cBs3b. KoBaneHTHas (MoJisipHass M HENOJsIpHAsi)  CBA3b.
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3JI€KTpOOTpI/IL[aTeJILHOCTb XHUMHUYCCKUX 9JICMCHTOB. Honnas CBA3b.

Meramdyeckas CBI3b

3.2

Tunbl KpUCTANIMYECKUX PEETOK (aTOMHas, MOHHAsA, MeTaJUIM4YecKasi),
3aBUCHMOCTb CBOMCTB BEILECTBA OT THIA KPUCTAUIMYECKOM PEIIETKU U BUIA

XUMHYSCKOH CBSI3U

4.1

4.2

Baxuneimmue MMPEACTAaBUTCIIN HCOPraHUMYCCKHUX BEIICCTB. Hemerammel u ux

COCAMHCHUS. Mertamisl 1 uxX COCIUHCHUA

Knaccupukanuss u HOMEHKJIATypa HEOPraHUYECKUX COCAMHEHUN: OKCHIIOB
(comeobpasyroriue: OCHOBHBIE, KHCJIOTHBIC, amdoTepHbIe) u
HecoseoOpa3yrome; OCHOBaHMK (IIETOYM W HEPACTBOPHUMBIC OCHOBAHMS);
KACIOT  (KHCIOPOJCOACpKAIIMEe ©  OCCKUCIOPOJIHBIC, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIEH (CPEIHUX U KHCIIBIX)

@u3nyeckue MW XHMMUYECKHE CBOMCTBAa MPOCTBIX BEIIECTB-HEMETAJIOB:

BOJIOPOJIa, XJIOpa, KUCIOPO/Ia, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHUS

4.3

4.4

®dusznyeckue W XHMHUYECKHE CBOMCTBA IMPOCTBIX BCUHICCTB-MCTAJJIOB: JINTUA,
HaTpu:A, Kajlusd, Marovugd W KaJdblHs, aJIFOMUHHA, XKCJIC34d. BHCKTpOXHMI/I‘ICCKI/Iﬁ

A HAIIPSKEHUN METaJIOB

duszndyeckrue U XUMHUYCCKHE CBOMCTBA BOAOPOAHBIX COGI[I/IHGHI/Iﬁ HEMCTAJIJIOB:

XJOpPOBOJIOPO/Ia, CEPOBOOPOAA, AMMHAKA

4.5

dusnyeckue U XUMHUYECKHE CBOWCTBA OKCHAOB HemetawwioB: cepel (IV, VI),
asota(ll, 1V, V), docdopa(lll, V), yraepoma(ll, 1V), kpemuusa(1V). [onyuenue

OKCHJOB HEMECTAJIJIOB

4.6

4.7

4.8

4.9
4.10

Xumnueckue cpoiictBa okcunoB: MeTawioB IA-IIIA rpymm, munka, mequ(ll) u
xene3a(ll, 11). TTomyueHne OKCHIOB METAIIIIOB

XUMHYECKHEe CBOMCTBA OCHOBaHHWM M aM(pOTEpPHBIX THAPOKCUAOB (Ha mpUMeEpe
TUAPOKCUIOB  aJIOMUHUSA, JKene3za, 1uHKa). llomyueHme ocHoBaHUN U
aM(OTEepHBIX THJIPOKCHUJIOB

OO0ue XMMHUYECKHE CBOWCTBA KHUCIOT: XJIOPOBOJOPOJIHON, CEPOBOJOPOIHOM,
CEpPHHUCTOM, CEpHOH, a30THOH, (ochOpHOU, KPEeMHHEBOH, yroibHOU. OcoObIe
XUMHYECKHE CBOMCTBA KOHLIEHTPUPOBAaHHOM CEpHOM W a30THOM KHUCIOT.
[Tony4yenue kucnot

OO0me XuMHYECKHE CBOMCTBA cpenHux coset. [lomyuenue coneit

[Tonyuenue, coOupaHHe, paclmO3HABaHHE BOAOPOJA, KHUCIOPOAA, aMMHAKa,




66

411

YTJIEKHCIIOTO Ta3a B 1abopaTopuu

[lomyyenne amMmmuaka, CepHON M a30THOM KHUCIOT B MPOMBINUIEHHOCTH. OO1me

CIIOCOOBI IIOJIYYCHHUA MCTAJIJIOB

412

I'eneTnueckas cBI3b MEXKIY KilaCCaMH HECOPraHU4ECCKUX COCI[I/IHCHI/II‘/'I

Xumudaeckue peaKnuu

5.1

Knaccudukaruss XuMHYECKHX peakuuil Mo pa3IMyHbIM [IPU3HAKAM: MO YUCITY H
COCTaBy YYaCTBYIOIIMX B PEAKIMU BELIECTB, MO TemioBoMy 3¢pdekry, mo

W3MEHEHMIO CTEIICHEH OKHMCIICHUS XUMUUECKUX YJIEMCHTOB

5.2

TemnoBoit 3¢ (heKT XUMHUUYECKOI peakluy, TEPMOXUMHUYECKHE ypaBHEHUsS. DK30-

N DOHAOTCPMHUYCCKUC PCAKIIUH. TCpMOXI/IMI/IquKI/IG YpaBHCHUA

5.3

OKUCIUTEIBHOBOCCTAHOBUTEbHbBIE peakiuu. OKUCIUTENN U BOCCTAHOBUTEIH.
IIponeccbl  OkucieHUss M BOCCTAHOBIECHMsA.  OJEKTPOHHBIM  OanaHc

OKHCJIUTEIEHOBOCCTAHOBUTEIILHOM pCaKnuu

5.4

5.5

TCOpI/IH SHGKTpOHI/ITH‘leCKOﬁ Jucconnuanuu. KaTI/IOHBI, AHHWOHBI. BHGKTpOHI/ITH u
HEBJICKTPOJIUTHI. CubHbIC U cl1a0bIe SJICKTPOJINTEI. Crenenb JUucconranmmn

Peakiiuu monHoro obmeHa. YClIOBHS MPOTEKaHMUs PEaKlUii MOHHOTO OOMEHa,

IIOJIHBIC U COKpaH_[éHHBIe HWOHHBIC YPAaBHCHUS peaKI_II/Iﬁ

XUMHS U OKpY>KaroIlas cpena

6.1

BemecrBa u Marepuansl B IIOBCEIHEBHOM JKHM3HU YelnoBeka. be3omacHoe
UCIIOJIb30BaHUE BEIIECTB M XMMMYECKHUX peakuuid B J1abopaTOpuu U OBITY.

HepBaﬁ NNoMoIub MMpru XUMHYCCKUX OKOT'aX U OTPABJIICHUAX

6.2

6.3

6.4

XUMHYECKOE 3arps3HEHHE OKpYXKaloIIed cpenbl  (KUCIOTHBIE  JOXKIH,
3arps3HEHUE MOYBBI, BO3yXa M BOJOEMOB), CIOCOOBI €ro MpPEeAOTBPALICHUS
[Ipenenvnas nonmyctumass koHueHtpauus BemiectB (ITJAK). Ponp xumum B
pPELICHUH DHKOJOTMYECKHX MpolieM. YcCuieHHe MapHUKOBOro »ddexra,

pa3pyiieHrue 030HOBOTO CIIOSI

[Ipumenenue cepsl, azora, ¢ocdopa, yriaepojaa, KpEMHUS U WX COCTUHEHUN B
ObITY, MEAWLUHE, MPOMBIIUIEHHOCTH U CelIbCKOM xo3siictBe. Ilpumenenue
METAJIJIOB M CIUIaBOB (CTalb, YYryH, AIOPATIOMUHUN, OpoH3a) B OBITY H
IPOMBIIIJICHHOCTH UX coeAnHeHul. [ToHaTHe 0 KOppO3UH METaIOB, OCHOBHBIE

CIOCOOBI 3alIUTHI UX OT KOPPO3UU

[TpuposHble UCTOYHUKHU YTJIEBOJOPOAOB (Yyroyib, NPUPOAHBIA ra3, HedTh),

MPOIYKTHI X NepepaboTku (OCH3MH), UX POJIb B OBITY U MPOMBIIUICHHOCTH
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HepBOHa‘IaJIBHBIG MIOHATHS 00 OpPraHM4CCKrUX BCHICCTBAX KaK O COCAMHCHUAX

yrieposa (MeTaH, 3TaH, STHJICH, alleTUJICH, 3TaHOJI, TJIMILIEPUH, YKCYCHas KUCIIOTA).

0> [ToHsiTHE O OMOJOTMYECKH BAXKHBIX BEIIECTBAX: JKUpPaX, OCNKaX, YIriIeBoJax — U UX
POJTH B J)KU3HH YEIIOBEKA
7 Pacuérer:
7.1 o ¢popMysiaM XUMHYECKUX COSTUHEHUIN
1.2 Macchl (MacCOBOM) JJ0JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 [0 XUMUYECKUM YPaBHEHUSIM
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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