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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHMs
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJabTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepalnbHOl pabdoueil MnporpaMmbl
BOCITUTAHUSA U C YU4ETOM KOHIICIIIUN MPETOAaBaHUsI YICOHOTO TIpeIMeTa « X UMM
B 00pa3zoBaTeNbHBIX opranm3aiusx Poccuiickoit deneparuu.

[Iporpamma 1mo Xumuu Oa€T TPEACTABICHHE O LEJAX, OOIIeH CTpaTeruu
oOy4eHMs, BOCHHTAHHS M Pa3BUTHUA OOYYAIOIIUXCS CPEICTBAMHU Yy4eOHOTO
npeaMera, YCTaHABIIUBAET 00s13aTEIbHOE MIPEAMETHOE COJIEp/KaHUE,
npeaycMaTpUBaET paclpeielieHue €ero Mo KiaccamM W CTPYKTYPUPOBAHUE 10
pazienaM M TeMaM MpOrpaMMbl IO XHWMHUH, OINpPEIETseT KOJUYECTBEHHBbIE U
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJIEAOBATEIbHOCTh M3YYEHHS] XHUMHUU C YY4E€TOM  MEKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBsI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJarolmuxcs, ONpeAeNisieT BO3MOXKHOCTU TMpeaMera st
peanuzaiuu TpeOOBaHMM K pe3yJbTaTaM OCBOCHMS OCHOBHOWM 00pa3oBaTelbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOTO OOINETO 0Opa3oBaHMs, a TakKe TPeOOBaHUN K
pe3ynbratam oOy4eHHUs XUMUHW Ha YPOBHE IeJIeH N3YUYEHUs MPEeMEeTa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATEIbHON JEATEIbHOCTH OOYyYarolmerocs IO OCBOCHHIO
y4e0HOTO co/iepKaHusl.

3HaHMEe XWMHH CIY>KUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
oOy4Jaromierocsi, ero MpeACTaBICHU O MaTepUaIbHOM EIMHCTBE MHUpPA, BAXKHYIO
poJib UrparoT (QopMUpyEeMble XHMHUEH MPEICTaBICHUS O B3aWMOIPEBPAIICHUSIX
SHEPrUU U 00 DBOJIIOIMU BELIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00ATBHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM M 9KOJIOTUUYECKOU 0€30MacHOCTH, MPOOIIeM 3[paBOOXPaHEHUSI.

N3ydenue xumuu:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMupOBaHUs KYyJIbTYPhI JIMYHOCTH, €€ 0011Iel U (PyHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ] B ()OPMUPOBAHUE MBIIJICHUS W TBOPYECKUX CIIOCOOHOCTEM
OOy4JarommMxcsi, HABBIKOB HX CAMOCTOSITEIHHOW  Y4EOHOW  JIESITEIIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICJOBATEIBCKUX YMEHUN, HEOOXOIMMBIX KakKk B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM IeSITEILHOCTH;

3HAKOMHUT CO CHEeHU(UKONW HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBAET OCHOBBI
LEJTIOCTHOTO B3IJIsiIa HA €IUMHCTBO MPUPObI U YETIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIONNXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K ECTECTBEHHO-
HAaYYHBIM 3HaHHSAM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTUYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUM OOECIEUYMBAIOTCA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHUSL.

Kypc xumuu Ha ypoBHE OCHOBHOT'O 00IIIET0 00pa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU Cc(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKUX IMPEICTABICHUMN
Pa3HOrO YPOBHS:

— a@TOMHO-MOJIEKYJISIPHOTO YUYE€HHSI KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoanyeckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOMN CBSI3H;

— TpelncTaBleHUd 00 AIEKTPOJUTHYECKON JMCCOIMAlUU BELIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YpPOBHSI K JPyroMy, BBITIONHSSA (QYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHUSI U BO3MOXXHOCTEW MPAKTUYECKOTO MPUMEHEHUS] U MOJy4YCHUS
M3Yy4aeMbIX BEILIECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
IIPEICTABJICHNUS] O XUMUUYECKON COCTABIIAIOLIECH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM NPHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJlaM TO3HaHMWS B Hayke. M3ydeHue XUMUM MNPOUCXOAUT C MPUBJICUCHUEM
3HAaHWM W3 paHee W3YUYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpYXKalomuid MUpy,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kimacey.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUK OCHOB
XUMHUUYECKON HayKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUUYECKOM
JIEATEIIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBHI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHUHM CHUCTEMbl XHUMHUYECKHUX
3HAHUN — BaXHEUHNX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUICCKUX TMOTOKEHUH,
JOCTYIIHBIX 0000IIEHU MHPOBO33PEHUYECKOr0 XapakTepa, s3blka HAayKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKHUX PEaKIuii, B (OPMUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHHUN U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NESATEIIbHOCTH, OCBOCHUM NpaBWJI 0€30IacHOro OOpalleHus C BELIECTBAMHU B
MIOBCEIHEBHOM JKU3HHU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3Ha4YeHHE MPUOOPENTU TaKUE 11T, KaK:

— (GOpMHUPOBAHHUE HWHTEIJIEKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSTEIbHOMY MPHUHITHIO PEIICHUH,
CHIOCOOHO alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIIOBUSM KU3HU;

—  HampaBJCHHOCTh OOYyYeHHMs] Ha CHCTEMaTHYEeCKOe MpUOOIIEHUE
O0yJaromuxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JESTENbHOCTH, HAaYyYHBIM
MeTOoJaM NO3HaHUs, (HOPMUPYIOIIMM MOTHBALMIO M Pa3BUTHE CIHOCOOHOCTEH K
XUMHUU;

— obecrnieyeHune yCIOBH, CIOCOOCTBYIOIIMX MPUOOPETEHUIO O0YHArOIIMMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHUE IS
Pa3IMYHBIX BUJOB JIEATEIbHOCTH;

— ¢opmupoBanue oOmEeld (QYHKIMOHAIBHOM W  €CTECTBEHHO-HAYyYHOMU
ITPaMOTHOCTH, B TOM UHCJIE€ YMEHUW OOBSICHITH W OICHUBATH SIBIICHUS
OKPY’KaoIlero MHpa, WCIOJB3ysl 3HAHWS U OIBIT, MOJyYEHHBIC MPH H3yYCHUH
XUMHM, TPUMEHATh UX IPU pEHIeHUH NpoOsieM B IOBCEIHEBHOM >KU3HU U
TPYZIOBOM JIE€SITEIIBHOCTH;

— (QopmupoBaHue y O0Oyyaroumxcsd T'yMaHUCTHUECKUX OTHOILIEHU,
NOHMMAaHUS LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY W TPYIOBOM JEATEIbHOCTH B LEJIAX
COXPaHEHUs CBOETO 3710POBbsI U OKPYKAIOUIeH MPUPOAHON CPEIbl;

— pa3BUTHE MOTHBAllMU K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHSI OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMISI W HAMPABICHHOCTH JATbHEUIIETO
oOy4eHus.

OOmiee YMCIO YacoB, OTBEACHHBIX Ui HU3YYEHHUS XHMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPXKXAHUE OBYUEHUA

8 KJIACC

IlepBoHayajibHbIE XUMHYECKHE OHATHSA

[Tpenmer xumun. Poib XMMUU B JKU3HH 4YelIOBeKa. XHMHS B CUCTEME HaAYK.
Tena u BemecTBa. DU3NYECKUE CBOWCTBAa BEIIECTB. ATperaTHOE COCTOSHHUE
BeniecTB. [loHsATHE O MeTOAax MO3HaHMS B XUMHUHU. UMCTbIE BEIIECTBA M CMECH.
CriocoObI pa3aeieHust CMECEi.

ATOMBI W MOJIEKYJBl. XUMHUYECKHE dIeMEHThl. CHMBOJBI XUMHUYECKUX
asieMeHTOB. [IpocThie U CI0XKHBIE BElleCTBa. ATOMHO-MOJICKYJISIPHOE YICHHE.

Xumuueckasi ¢opmyna. BajleHTHOCTh aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3aKOH TIOCTOSHCTBA cocTaBa BemecTB. OTHOCHTENbHAs aTOMHas Macca.
OTHOCUTENbHAS MOJICKYJISIpHAst Macca. MaccoBas ol XMMHUYECKOTO AJIEMEHTa B
COETUHEHUH.

KonuuectBo BemectBa. Monbs. MosnspHas Macca. B3auMocBsi3b KOJMYECTBA,
Macchl M 4YHCIa CTPYKTYPHBIX €IUHHI] BemecTBa. Pacu€rel mo Qopmynam
XUMUYECKUX COCTMHECHU.

du3nyecKkre U XUMUYECKUE SBIICHUS. XUMHUYECKasl peakius v e¢ MPU3HAKH.
3aKOH COXpaHEHHUs MacChl BEIIECTB. XMMHUYecKHe ypaBHeHus. Knaccuduxarus
XUMHUYECKUX PEAKIUi (COeTUHEHNS, PA3I0KEHNUs, 3aMEIIIeHUsI, 0OMEHa).

Xumuueckuii IKCnepuMeHm:

3HaKOMCTBO C XMMHUYECKOW MOCYOMW, MpaBWIaMHu paboThl B JabopaTtopun u
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBaHUEM, U3YUEHUE U OIMKCAHUE
bu3YecKuX CBOWCTB 00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOJIOJCHUE
busnueckux (MIaBJICHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KATICHUE W KOHJCHCAIMS BOJBI) M XMMHUYCCKUX (TOpEHHE CBEUYH, MPOKATMBAHUE
MEIHOW MPOBOJIOKH, B3aMMOJICHCTBIE MeJa C KHCIOTON) SABIEHUH, HAOMIOIeHUE U
OMKMCAaHKWE TPU3HAKOB MPOTEKAHUS XWMHUYECKHX Peakiuil (pasziiokKeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapwsi, pa3ioKeHHE THAPOKCHUIIA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM conu meau (1),
U3yYeHHE CMOCOOOB pa3/eNICHHs CMEeCei: C TOMOIIBI0 MarHuTa, (UIbTPOBAaHUE,
BBITIAPUBAHUE, AUCTHILIAIMSA, XpoMaTorpadus, MPOBEACHNUE OYNCTKH TOBApESHHOMN
CONM, HaONIOJICHWE W  ONMUCaHWe  pe3yJIbTaTOB  MPOBEACHHS  OTbITA,
WUTIOCTPUPYIOMIETO 3aKOH COXPAaHEHUS MacChl, CO3/aHUE MOJENeH MOJEeKyI
(I1IapOCTEePKHEBBIX ).

BaxkHeiilue npeacTaBuTe/ M HEOPraHMYeCKUX BelllecTB

Boznyx — cMech razoB. CoctaB Bo3ayxa. Kucnmopon — anemMeHT U mpocToe
BenlecTBo. Haxoxxaenwe kuciaopoga B mOpupoje, (u3Hueckue M XUMHYECKUe
cBoiictBa (peakmmu TopeHusi). Oxcuzapl. [Ipumenenme kucmopoma. CrocoObI
MOJlydeHHUs] KHUCJIOpoJa B JIabopaTOpPUU | MPOMBINUIEHHOCTH. KpyroBopor



Kuciopoaa B mpupoae. O30H — ajutoTportHas MOAUGUKAIIS KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- W DHAOTEPMHUUYECKUE peakiuu. TOIUIMBO: yroib U MeETaH. 3arps3HEHue
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIOSI.

Bomopon — anemeHT M mpoctoe BemecTtBo. HaxoxkaeHuwe Bomopona B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
nony4yeHust. Kucmorel u comnu.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHEHHSIM.

duznyeckue CBOMCTBA BOJbl. Boma kak pactBoputesib. PacTBOpEI.
HacplllleHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOPUMOCTH BELIECTB B BOJIE.
MaccoBas 10Ji4 BEIIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpoB B mpupojie M B KU3HU delioBeka. KpyroBopot Bojbl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJ.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCUJIOB:  cojeoOpasyomiue (OCHOBHBIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatrypa oxcujoB. Dusnueckue M XUMHUUYECKHUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcunoBanusi. Knaccudukanuss ocHOBaHMM: MIENOYM W HEPACTBOPUMbIC
ocHOBaHusA. HomeHkiarypa ocHoBaHui. PU3NYECKHE U XUMHYECKUE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanusa kucinor. Homenknarypa kucnor. Gusndeckue u
XAMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

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

['eHeTnyeckas CBSI3b MEXKY KJIacCaMU HEOPTaHUYECKUX COCAUHEHUM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OMPEICIICHHE COJAEpKaHUsl KUCIOpoAa B BO3yXe, MOITyUEHHUE,
coOupaHue, pacro3HaBaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOI0ICHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUSI BO3HHUKHOBEHUS U
MpeKpalleHus TopeHus: (Mokapa), O3HAKOMJIEHHE C O0Opa3llaMu OKCHIOB U
OMHMCAHWE WX CBOWCTB, MOJYy4YeHUE, COOMpaHHE, PACNO3HABAHWE W W3YUYCHHE
CBOMCTB BOJ0poJa (TOpeHue), B3auMozelcTBue Bojopoaa ¢ okcujaoMm Mmeau (II)
(BO3MOKHO HCITIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHHE 0Opa3IlOB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBAaHUE OCOOCHHOCTEM pPACTBOPEHHUSI BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBIIEHUE PpPACTBOPOB C OMNPEEIEHHON
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aWUMOJCHUCTBUE BOABI C METAIIAMHU
(HaTpyeM ©  KaibllueM) (BO3MOXHO HCIOJb30BAaHUE BUJIEOMATEPHUANIOB),
UCCJIEIOBAHUE O0pPa3lOB HEOPraHMYECKUX BEIIECTB PA3IUMYHBIX KIIACCOB,



HaOJII0/IeHNEe U3MEHEHHsI OKPACKH MHAMKATOPOB B PACTBOpAX KHUCIOT U IIEJIOUEH,
u3ydyeHue B3zaumojeicTBua okcuga meau (II) ¢ pacTBOpoM CEpHON KHCIOTHI,
KHCIIOT C METajllaMH, pPEaKUUid HEUTpaau3aliu, IOJIyYeHUE HEpPaCTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM W3 PAacTBOpa COJIM, PEIICHUE
DKCIEPUMEHTAJIBHBIX 33/1ad MO0 TeMe «BakHeWlne KiIacchl HEOPTaHUYECKHUX
COCTUHEHUI».

Ilepuoguyecknii 3axkoH u Ilepmoamyeckasi cucreMa XHUMHYECKHX
iemenToB JI. NU. MengeneeBa. CtpoeHne aTroMoB. XUMHYECKAS CBS3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKH KIACCU(PUKAIMKU XUMUYECKUX dJeMeHTOB. [loHsiTHE O
IpYIIax CXOJHBIX JJEMEHTOB (IIEJIOYHBbIE M IIEJIOYHO3EMEIbHbBIE METAJLIbI,
rajioreHbl, HHEPTHBIE ra3bl). DJIEMEHThI, KOTOpPbIE 00pa3yl0T aM(POTEPHbIE OKCUIBI
Y TUJIPOKCHUIBL.

[lepunonnuecknii 3akoH. [lepuonnueckas cuctemMa XMMUYECKUX 3JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkonepuonHas ©  JIUHHONEpuoAHas  (OpPMbI
[Teprnonnueckoit cucrembl xumuueckux emMeHToB J[. . Menneneesa. [lepuoas
u Tpynnbl. DHU3NYECKUH CMBICH IOPSAKOBOTO HOMEPA, HOMEpPOB NEPHONA U
IPYIIIBI 2JIEMEHTA.

Crtpoenune atomoB. CocTaB aTOMHBIX sifiep. M3oronel. DnekTponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J04eK aToMOB NepBbIX 20 XUMHUYECKHUX  DJIEMEHTOB
[lepnognueckonn cucremsl [[. 1. MenneneeBa. XapaKTEpUCTUKA XUMHYECKOTO
3JIEMEHTA I10 ero nosoxeHuro B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHUYECKHX JJIEMEHTOB,
METaJUIMYECKUX U HEMETAJUINYECKUX CBOMCTB 110 TPYIIAaM U IIEPUOIAM.

3nauenue [leproanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHYECKHUX
DJIEMEHTOB Ui pa3BUTUA Hayku W mnpaktuku. [[. V. MenneneeB — yd€Hbld U
IpaKJaHUH.

Xumuueckass cBs3b. KoBaJleHTHas (HOJisipHass M HENOJSpHas) CBS3b.
DNEeKTPOOTPULIATENBHOCTh XUMHUYECKUX AJIEMEHTOB. lOHHAs CBA3b.

Crenenb  okucieHusi.  OKHUCIMTEIbHO-BOCCTAHOBUTENbHBIE  PEAKIUU.
[Iponecchbl OKMCIIEHNs U BOCCTaHOBIIEHUSI. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydyeHrue oOpa3loB BEIIECTB METAIUIOB M HEMETAJUIOB, B3aWMOJEWUCTBUE
THAPOKCUJA IMHKA C pPAacTBOpaMU KHCIOT M IIEJIOYei, MPOBEIACHUE OIbITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  peakuui
(ropeHue, peakiu pa3aoKeHUs, COCAMHEHUS).

Mescnpeomemnmnuie ceasu

Peanuzanuss MeXNpeAMETHBIX CBSI3€M NMPU HM3yYEHWH XMMHHM B § Kiacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX



NOHATUH, TAK U MOHATHH, SBISIOIIUXCS CUCTEMHBIMU ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O ITUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIE TOHATHSA: HAYYHBIH (DaKT, TMIOTE3a, TEOpHS,
3aKOH, aHallu3, CHUHTE3, KiIacCU(UKaIMsA, MEePUOJUYHOCTb, HaONIO/IEHUE,
DKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEIb, SIBIICHUE.

®usuka: Marepus, aroM, OIJIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIHUJ,
M30TOIIBI, PaJUOAKTUBHOCTD, MOJIEKYJIA, JJIEKTPUUYECKUM 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEILECTBA, a3, (PU3NUYECKHE BEIMYMHBI, €IUHULIBI
U3MEPEHHUsI, KOCMOC, IUIaHETHI, 3BE€3/1b!1, ConHIIE.

buonorus: dorocunres, Apixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MHHEpPaNbl, TOPHBIE MOPOJBI,
ITOJIE3HBIE UCKOMIAEMBIE, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BeiecTBo U XuMHYecKasi peakuus

[lepnonmueckuit 3axoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
. MenneneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHWUU CBOMCTB
XUMHYECKUX DJJIEMEHTOB IIEPBBIX TPEX MEPUOAOB, Kaaus, KAIbIUA W HX
COCIMHEHUN B COOTBETCTBUM C IIOJIOKEHUEM »JJIeMEHTOB B llepuomnueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHne BemiecTBa: BHIBI XMMHUYECKOW CBSI3H. THIIBI KPUCTAIIMYECKUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHYECKOM CBS3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XHUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K pPa3JIMYHBIM KJIacCaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanysa XuMUYecKUX peakluuid Mo pa3auyHbIM MpU3HAKaM (IO YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIJIOBOMY 3(]dexTy, Mo
U3MEHEHHUIO CTETEeHEN OKHUCICHHUS XMMHUYECKHX 3JIEMEHTOB, 10 0OpaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U SHIAOTEPMHUUECKUE PEAKIUU, TEPMOXUMUYECKUE
YpaBHEHMUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonstue 00 oOpaTUMBIX H
HEOOpaTUMBIX XUMHUYECKUX peakiusx. [IoHATHe O TOMOreHHBIX U TeTepOTeHHBIX
peakuusx. [lonsatne o karanuse. [loHsTne 0 xXuMuueckoM paBHoBecuu. DakTopsl,
BIIMAIOIIME HA CKOPOCTh XHMHYECKOW PEAKIUU U TMOJOKEHUE XUMHUYECKOTO

paBHOBECHS.
OKHUCIAUTENbHO-BOCCTAHOBUTEIbHBIE ~ PEaKLUH,  AJIGKTPOHHBIM  OayiaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON peaKkuu. CocraBnenue YPaBHEHUMN

OKHUCJIUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ C HUCIIOJBb30BaHUCM METO4a
SJICKTPOHHOTI'O OajaHca.



Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
Karnonbl, aHMOHbI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMUYECKOH CBsi3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE 3JIEKTPOJIUTHI.

Peakuuu noHHOro oOMeHa. Y cinoBus NpOTEKaHUs peakil HOHHOTO OOMEHa,
IIOJIHBIE M COKpAalIEHHBIE HOHHBIE ypaBHeHUs peakuuid. CBoWCTBa KHUCIOT,
OCHOBaHMII W coliell B CBET€ MPEACTABICHUN 00 3JICKTPOIUTUYECKOM
nuccounanuu. KauectBeHHble peakiny Ha MOHBIL. [IoHATHE O TMApONIN3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEISIMU KPUCTALIMYECKUX PEHIETOK HEOPraHMYECKHUX
BEUIECTB — METAJUIOB U HEMETauIOB (rpadura M anmasza), CIOKHBIX BEILECTB
(xopuaa HaTpus), HUCCIEIOBAaHUE 3aBUCUMOCTA CKOPOCTH XUMHUYECKON peakluu
OT BO3JECUCTBHS PA3JIUYHBIX (DAKTOPOB, MCCIEIOBAHUE 3JIEKTPOIPOBOJIHOCTH
pacTBOpOB BEULIECTB, IIpoLecca AUCCOLMALMMA KHUCIOT, WIEJI0YEed U COJIEH
(BO3MOXKHO  MCIIOJIB30BAaHME  BHJEO  MaTepUaioB), NPOBEIACHHE  OIBITOB,
WUIIOCTPUPYIOIIMX ~ NPHU3HAKM  NPOTEKAHWS  peakuuid HOHHOrOo  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0O0pa30BaHUE BOJIbI), OIbBITOB,
WUIKOCTPUPYIOIIMX ~ NPUMEPBI  OKHUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKUUU
(ropeHue, peakUuu pas3iioKEeHUs, COCTMHEHUs), PacllO3HaBAHUE HEOPraHUYECKUX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEAaKIU HAa HOHBI, pEIIEHUE
DKCIEPUMEHTAJIBHBIX 33/1a4.

HemeTtanibl U MX coeITHEHUSA

OOmast xapakTtepucTuka rajoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (U3MUecCKHue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWUMHUYECKHE CBOWCTBA HAa MpUMEpe  XJjopa
(B3aMMOJEHCTBUE C METalaM{, HEMeTalllaMH, WIeJo4amMH). XJIOPOBOAOPO/I.
ConsHass KucioTa, XMMUYECKHE CBOMCTBA, IOJyYECHHE, NMpUMEHeHHue. [lericTBue
XJIOpa M XJOpPOBOJOPOJA HAa OpraHM3M 4YelOoBeKa. BakHelnue XJIOpHIbl U HX
HAaxO0JICHUE B IIPUPOJIE.

O6mast xapaktepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue M (pu3myecKkue CBOMCTBA
MPOCTHIX BEILIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMudeckue cBoiictBa cepbl. CepoBOAOPO, CTpOeHHE, (PU3NYECKUE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (Qu3nueckue U XUMHYECKHE CBOMCTBa (00IIME Kak
MpEeACTaBUTENsl Kjacca KHCIOT W chneurduyeckue). XUMUYECKHE pPEaKluHu,
Jekalue B OCHOBE MPOMBIIUIEHHOTO CHOc0o0a TMOMY4YeHHsS] CEpHOM KHCIIOTHI.
[Ipumenenue cepHoil KUCIOThL. COJIM CEPHOI KHCIIOThI, KAUECTBEHHAS PEAKIIMs Ha
cynb(dar-uon. HaxoxmeHnue cepbl U €€ COCNMHEHHMA B MPUPOJe. XUMHYECKOE
3arpsi3HEHUE OKPYXKaroIleW Cpelbl COEIMHEHUSIMHU Ccepbl (KUCIIOTHBIE 10%K[IH,



3arpsi3HEHHUE BO3/IyXa M BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAIICHHUS.

OOmast xapakTtepucTuka 371eMeHTOB VA-rpymnmnbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIC CTENEHU OKUCIEHHUS. A30T, pacnpoCTpaHEHHUE B MPUPOJIE,
dbusnyeckue U XuMrueckue cBoiictsa. KpyroBopor azora B npupoje. AMMHUaK, €ro
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOJyuyeHrue U npuMeHeHue. Com aMMOHUS,
X QU3NYECKUE U XUMUYECKHE CBOWCTBA, MpUMeHeHNe. KauecTBeHHas peakiius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOJNydeHHe, (U3MYCCKUE U XHUMHYCCKUE
cBOlicTBa (0OIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  crenuduyecKue).
Hcnonb3oBaHue HUTPATOB M COJIEM aMMOHHUSI B KadyecTBE MHHEpaIbHBIX
ynoopeHuil. XuMru4ecKoe 3arps3HeHUe OKPYKaoIIe cpelibl COeTMHEHUSIMU a30Ta
(KUCIIOTHBIE JOXIW, 3arpsi3HEHUE BO3AyXa, MOYBBI W BOA0EMOB). Docdop,
alloTponHele Moaudukauuu (ochopa, (pU3MUECKUE U XUMHUYECKHUE CBOMCTBA.
Oxcun docdopa (V) u dochopHas kuciaora, Pu3ndecKie U XUMUIECKHIE CBOMCTRA,
nosryuerue. Mcnons3oBanue GocdaToB B KaUeCTBE MUHEPAIBHBIX YI00pEHUH.

OOmas xapakrepuctuka 3neMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTENEHW  OKUCICHMs.  YTJIEpoHd,  auIOTPOITHBIE
Moau(dUKALIUKM, paCIpOCTpaHEHHWE B NpUpojae, (U3NYECKHE U XUMHUYECKHUE
cBoiicTBa. Ancop6Ouus. Kpyrosopot yriepoaa B npupoje. OKcuabl yriepoja, ux
bu3nueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
MOJIy4YeHUE U TMPUMEHEHUE. DKOJOTUYECKHE MPOOJEMBbI, CBA3aHHBIE C OKCUIIOM
yriaepoaa (IV), rumore3a riao0aqbHOrO TOTEIJICHUS KIUMaTa, MMapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUeCKue U XMMHYECKHUE CBOMCTBA,
noJiydeHue W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonbp3oBanne kKapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO3SIUCTBE.

[lepBoHauanbHBIC MOHATUSL 00 OPraHUYECKUX BEIIECTBAX KaK O COCMHEHUSIX
yraepoja (MeTaH, 3TaH, dTUJICH, alleTHIICH, dTaHOJI, TJIMIEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHbie MCTOYHUKU YTIEBOJAOPOAOB (yrojib, MPUPOIHBIN Ta3, HEDTH),
NPOAYKThl WX mepepadoTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsaTre 0 OMOJIOTHYECKH BaKHBIX BEIIECTBAX: KUpaxX, OeIKax, yriieBojax — U X
ponu B OKM3HM 4eJoBeKa. MarepuaibHOe €IMHCTBO OpPraHUYECKUX W
HEOPTaHWYECKUX COCTMHECHUM.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJIYYCHHE W
npuMenenue. CoenuHeHus: KpeMHusi B mpupojge. OOuiume mnpeacraBieHus 00
okcunie kpemaust (IV) u kpemaueBoit kuciore. CUIMKAThI, UX UCIOJH30BAaHUE B
OBITYy, B TIPOMBIIIUICHHOCTH. BakHelilme cTpouTenbHbIe MaTepHallbl: KepaMuKa,
CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [Ipobnempr 6€30MacHOr0 HMCIOIb30BAHUS
CTPOUTENIbHBIX MAaTEPUATIOB B MOBCEAHEBHOM JKU3HHU.

Xumuueckuui Ikcnepumenm:



U3ydeHUE 0Opa3IOB HEOPTAaHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCJIOTHI,
MIPOBEICHUE KAYECTBEHHBIX PEAKITUN Ha XJIOPUJ-WOHBI U HAOIOJACHHUE MPU3HAKOB
X TIPOTEKAHWsI, OMBITHI, OTpaKawImue (PU3NYECKHe W XUMHYECKHE CBOMCTBA
raJIOTEHOB M WX COEIWHEHUU (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAKOMJIEHUE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu  ceppl ®W €€  CcOeAUHEHUSMH  (BO3MOXHO  HCIIOJB30BAaHHE
BUJICOMATEPHUAIIOB), HAOIOICHHE TIpollecca OOYTIIMBAaHUS caxapa IMoJ JACHUCTBHEM
KOHILICHTPUPOBAHHON  CEPHOM  KHUCJIOTBI, M3YYEHUE XHUMHYECKUX CBOICTB
pa30aBlIeHHON CEpPHOM KUCIIOTHI, MPOBE/ICHNE KaUeCTBEHHOM peakIuu Ha cylbdar-
WOH W HaOJIOJieHWEe NpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHWE C (U3HUECKUMU
cBoiicTBaMH a3oTa, (ochopa M HX COETMHEHHM (BO3MOYKHO HCIOJIb30BAaHUE
BUJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (HOChHOPHBIX yAOOpEHUH, MOIyUYEHUE,
coOuMpaHue, pacrno3HaBaHWEe U M3YYEHHE CBOMCTB aMMHakKa, IMPOBEJICHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHS U (pocdar-uoH U u3ydyeHue Npu3HaAKOB
UX IPOTEKAHHUsI, B3AMMOJIEUCTBAE KOHIEHTPUPOBAHHOW a30THOM KHCIIOTHI C MEIBIO
(BO3MOKHO HCMOJIb30BaHUE BUJICOMATEPUAIIOB), M3y4CHUE MOJIeIen
KPUCTAUIMYECKUX pEIIETOK aiMasza, rpadura, ¢yiepeHa, O3HAKOMIICHHUE C
MpoLIECCOM  aJCOPOIMM  PACTBOPEHHBIX BEHIECTB AKTUBUPOBAHHBIM YTIEM U
YCTPOMCTBOM NPOTHBOTras3a, MojydyeHue, COOMpaHue, pacrlo3HaBaHUE M U3yUEHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJECHUE KAaYeCTBEHHBIX PEAKIMi Ha KapOOHAT U
CUJIMKAT-UOHbl WM W3YYCHUE TMPU3HAKOB MX MPOTEKAHUs, O3HAKOMIICHHE C
NPOAYKIMEH CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a7a4 1o teMe « BaxxHenme HeMeTaJUIbl U UX COCTUHEHUS.

MeTaJiibl 1 UX COeIMHEHU S

OO6m1as XxapakTepUCTUKAa XUMUYECKUX DJIEMEHTOB — METAJJIOB Ha OCHOBAHUU
ux TnonoxkeHus B llepmogmdeckor cucrtemMe xumudeckux daemeHTtoB J[. W.
MenneneeBa u cTpoeHusi aToMoB. CTpoeHHE MeTauioB. MeTrayindeckasi CBsi3b U
METAJJIMYECKasi ~ KpUCTA/UIMUECKas  pelI€TKa.  DJIEKTPOXUMUYECKUU  pAll
HaIpspKeHU MeTaioB. u3znueckue U XMMHUYECKHE CBOMCTBA MeTayioB. OO0mue
crocoObl ToydeHuss MeTauioB. [loHATHE O KOppo3WM METAJIOB, OCHOBHBIE
crocoObl 3amuThl WX OT Koppo3uu. CrjaBbl (CTallb, YYTYH, AIOPATIOMUHUMN,
OpoH32a) ¥ X MPUMEHEHNE B OBITY U TIPOMBIIINICHHOCTH.

[Ilenounsie meTampl: nonoxeHue B llepuoamyeckon cucreme XMMHUUYECKHX
anemenToB /. 1. MenpaeneeBa, cTpoeHUE UX aTOMOB, HAXOXKJICHUE B IPUPOJE.
dusznyecKkue U XMMHUYECKUEe CBOMCTBA (Ha mpumepe HaTtpus U Kanus). OKCUabl U
TUAPOKCUABI HaTpusi M Kainusd. l[IprMeHeHHe MIeOYHBIX METAUIOB U HUX
COEIMHECHUM.

[Ilenouno3emenpHblE META/UIBl MAarHMd W KaJdbLUH: TOJOXKEHUE B
[Tepuognueckon cucreme xumuueckux sneMeHToB Jl. M. MenaeneeBa, crpoeHue



MX aTOMOB, HaX0XJAeHUE B rpupoae. PU3nuecKue 1 XUMHYECKUE CBOMCTBA MarHus
U Kanblius. BaxuHelmue coequHeHHs KalblUs (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHHUS.

AJtoMuHUN: TIo103)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MengeneeBa, cTpoeHHE aTtoma, HaxoxaeHue B mpupoae. Duszmueckue u
XUMUYECKHAE CBOMCTBA aTlOMUHMSI. AM(POTEPHBIE CBOMCTBA OKCHIA U THAPOKCHIA
AJTFOMUHUSL.

Kenezo: nonoxenue B [lepuoguueckoii cucremMe XMMUUECKUX 3J€MEHTOB /1.
N. MenaeneeBa, CTpOEHHE aTOMa, HaxXxOXKJIeHUE B mpupoac. Pu3MyYecKue Hu
XUMHYECKHE CBOMCTRA kene3a. OKCUIbI, THAPOKCUIBI U cosn kenesa (11) u xenesa
(IIT), mx cocraB, CBOICTBA U MOJTYyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ o0Opa3llaMd METAJIOB W CIUIABOB, HX (DU3NYESCKUMU
CBOMCTBAMH, M3Yy4Y€HHE  PE3YyJIbTAaTOB  KOPPO3UH  METAIOB  (BO3MOIYKHO
UCIIOJIB30BaHUE BHUJCOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS OKCHJIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCITOJIb30BAHWE  BHJICOMATEPUANIOB), IPU3HAKOB  IPOTCKAHUS
KaYE€CTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KaJablWsA, aJIIOMUHHS, [IMHKA, KEJe3a
(IT) u xeneza (III), mequ (II), HaGnroAEHNE U OMMCAHUE MPOLECCOB OKPALIUBAHUS
MJJaMEHH MWOHAaMU HaTpus, KaJlus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHJICOMATEPHAIIOB), UCCIICIOBAaHUE aM(POTEPHBIX CBOMCTB THAPOKCHIA aTIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE YKCIIEPUMEHTAIbHBIX 3a71a4 M0 TeMe «Baxknenime
METaJJIbl U KX COCTUHEHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

BemecTtBa M marepuansl B IOBCEAHEBHOW XU3HM YeloBeKa. besomacHoe
HCIIOJIb30BaHNE BEIIECTB M XMMHYCCKUX peakiuii B ObITy. IlepBas momoinp mnpu
XAMUYECKUX 0KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYKaromeh cpeabl (MpeaeiabHas I0mycTuMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMun B pemieHun 3K0JIOrHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasiioB MaTtepuanoB (CTEKJIO, CIJIaBBI METAJUIOB, MOJUMEPHBIC
MaTepHabl).

Mexcnpeomemmnoie ceasu

Peanuzanus MeXNpeIMETHBIX CBSI3€M MpU U3YYEHUH XUMHUH B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 MCIONB30BAHUE KaK OOIMMUX €CTeCTBEHHO-HAYYHBIX
MOHATUHN, TAK U MOHATUM, SIBJISIIOIINXCS CUCTEMHBIMH ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IUKJIA.



OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KIaCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPEHHE, MOJIEb, SBICHUE, MaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzrka: Marepusi, aToM, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIU],
W30TOMBI, PAJMOAKTUBHOCTh, MOJICKYJIA, JJICKTPUYCCKUN 3apsl, MPOBOJIHHKH,
MOJIYIPOBOJHUKH, — JTUAJICKTPUKUA, (POTORIEMEHT, BEIMIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSTHUE BEIIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUTHYECKas
peméTKa, CruiaBbl, (PU3MUYECKHE BEIUYUHBI, €IUHUIBI W3MEPEHHS, KOCMHUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunres, npIxaHue, Ouocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yIOOPEHHS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIHHBIC BEIIECCTBA.

['eorpadusi: armocepa, ruapochepa, MHUHEpATbl, TOPHBIE TOPOJBHI,
M0JIE3HBIE UCKOIAeMbIe, TOIUIMBO, BOJAHBIC PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pPE3yJbTaThl OCBOEHUS MPOTpaMMbl OCHOBHOTO OOIIETro
oOpa3oBaHUs JOCTUTAlOTCSI B XOJi¢ OOyYeHMs] XUMHUU B €IUHCTBE Y4eOHOH H
BOCIIUTATENBHON EATEIIBHOCTH B COOTBETCTBUU C TPAAULIUOHHBIMA POCCUHUCKUMU
COLMOKYJIbTYPHBIMA W JTYXOBHO-HPAaBCTBCHHBIMU IIEHHOCTSIMU, TPHUHSATBIMU B
oOlIeCTBEe MpaBUJIaMd U HOPMaMHU IMOBEJIEHUS M CIOCOOCTBYIOT MpoleccaM
CaMOIMO3HaHUs, CAMOPA3BUTHS U COLIMATIU3AIMK 00YUYaIOIIUXCS.

JIMYHOCTHBIE  pe3ydbTAaThl  OTPAKalOT  TOTOBHOCTh  OOYyYaIOLIUXCS
PYKOBOJCTBOBATbCA CHCTEMOM TO3WTHMBHBIX LEHHOCTHBIX OpHEHTAUUMWd U
pacIIMpEHNE ONbITA ACSITEILHOCTY HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOTO BOCTIMTAHNA

LIECHHOCTHOI'0 OTHOWICHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAYYHOMY HACIEIUIO, TIOHUMAHHsS 3HAYECHUS XUMHYECKOM HAyKH B JKH3HU
COBPEMEHHOT0 OOILECTBA, CIOCOOHOCTU BIAJETh JOCTOBEPHOW HH(pOpMaIMeil o
NEPENOBBIX JOCTMIKEHHUSIX W OTKPBITUAX MHPOBOM M OTEUYECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00 YCTPOICTBE MHUpa U OOIIECTBA;

2) rpasKAaHCKOr0 BOCITUTAHMS:

NIPEACTABICHUS. O COLMAIBHBIX HOPMAax W MNPAaBUWJIAX MEKINYHOCTHBIX
OTHOUIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
JESITEIbBHOCTH, TOTOBHOCTU K Pa3HOOOpPa3HOW COBMECTHOM JAEATEIbHOCTU NpHU
BBITIOJIHGHUHM YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBIMOJHEHUHN XUMHUYECKUX
HKCIIEPUMEHTOB, CO3[JaHUU YUEOHBIX IPOEKTOB, CTPEMJIEHUSI K B3aUMOIIOHUMAHUIO
YW B3aUMOIIOMOIIM B TIpoliecce ATOW Yy4yeOHOM JeATeTbHOCTH, T'OTOBHOCTH
OLICHUBATh CBOE TMOBEACHHE M IIOCTYNKM CBOMX TOBApPHUILEH C ITO3ULIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUS IOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKUE TIPEJICTABICHUS O BEIIECTBE M XUMHYECKOM pPEAKLINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKHM W COCTAaBIISIOLINE
OCHOBY I TOHMMAaHHUS CYITHOCTH HAyYHOW KapTHHBI MHpa, NMPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEDHOCTSX PpAa3BUTHs NIPUPOIBI, B3aUMOCBA3AX 4YEJIOBEKa C
MIPUPOJTHOM CPENOM, O POJIM XUMHUU B ITO3HAHUU ITUX 3aKOHOMEPHOCTEN;

MTO3HABATEJIbHBIE MOTHBBI, HAIIPABJICHHBIE HA MOJIyYEHUE HOBBIX 3HAHUM IO
XUMHH, HEOOXOauMbIe Uil OOBSCHEHUS HaOII0JaeMbIX TMPOILIECCOB U SIBICHUH,
M03HABATENIbHOM, MHPOPMAIMOHHON U YHTATEIbCKOM KYyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITENIBHOM pabOThl C y4eOHBIMH TEKCTaMH, CIPaBOYHOU
JUTEPATYPON, JIOCTYNHBIMU TEXHUYECKUMH CpeACTBaMU HH()OPMaIMOHHBIX



TEXHOJIOTUH;

WHTEpPEC K OOYyYCHHMIO M TO3HAHWIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  €caMOOOpa30BaHHWIO, TPOCKTHOM ©  HMCCIEI0BATEIHCKON
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPAaBICHHOCTH M YPOBHS OOy4YeHUsS B
JaJIbHEHIIIEM;

4) popmMupOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IICHHOCTH KW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3]I0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJAMMOCTU COOJIONIEHUs TpaBWiI OE30MacCHOCTH TMpU OOpallleHUd C
XUMHUYECKUMHU BEIIECTBAMH B OBITY U PEabHOMN KU3HU;

5) TpyA0BOT0 BOCIIUTAHUSI:

MHTEpEC K MPAKTUUYECKOMY U3yUYeHHUI0 Tpodeccuii 1 TpyJa pa3InyHOTO PoJa,
YBaXKEHHUE K TPYAy M peE3yibTaTaM TPYIAOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE MPUMEHEHMS TNPEJAMETHBIX 3HAHUM 1O XUMHUHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XUMHUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEMN,
yCHEMHON NMpodhecCuOHATBLHOM ASSTENHHOCTA U Pa3BUTHsI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCHOHAIBHON CPEJIE;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTUYECKHU 11eJ1IeCO00pa3HOe OTHOIICHHE K MPUPOAEC KaK HCTOYHUKY
JKW3HU Ha 3eMJIe, OCHOBE €€ CYIECTBOBAHUS, IOHUMAaHUE IEHHOCTU 3I0POBOTO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bu3MYecCKOMYy M TICHXHMYECKOMY 370pPOBBIO, OCO3HAHHE IEHHOCTH COOJIIOICHUS
npaBuJ 0€30MacHOT0 MOBEICHUSI IPU padOTE C BEIIECTBAMHU, & TAKKE B CUTYaIIUSX,
YTPOKAIOIIUX 3J0POBbIO U KU3HU JIFOJIEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUU, IS
pELICHUS 3a/1a4, CBS3aHHBIX C OKPYKAIOLIECH MPUPOJHON CPEAOM, I MOBBILICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJIBTYphl, OCO3HAHHUS TJIO0AJIBLHOTO  XapakTepa
AKOJIOTMYECKUX MPOOJIEM M IMyTEeH WX PEIICHHS MOCPEICTBOM METOJIOB XHMUHU,
AKOJIOTUYECKOTO MBIIIJICHUS, YMEHHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHUKATUBHOM U COLMAJILHON IIPAKTHKE.

METANIPEJMETHBIE PE3YJIBTATDI

B cocrtaBe wMeTanpeaMETHBIX PpE3YJbTAaTOB BBIJICISIOT 3HAYUMBIC IS
dbopMuUpOBaHUS MHUPOBO33PEHUS OOIIEHAy4YHbIE TOHATUS (3aKOH, TEOpHs,
MPUHITUT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX TMPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (OPMHUPOBATH MPEACTABICHUE O IEIOCTHON
HAy4YHOM KapTHUHE MHpA, U YHUBEpCAJIbHbIE yueOHbIE IEUCTBUS (IT03HABATENIbHbIE,



KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPBhIE 00ECIeUnBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUITAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JEATEeIIbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE /1eificTBUS

Bba3oBble jJjoruueckue JeMicTBUA:

YMEHUS HCIOIL30BaTh MPUEMBI JIOTUUECKOTO MBINIJICHUSI TPU OCBOCHUHU
3HAHWI: PACKPBIBATh CMBICI XMMHUYECKHX MMOHATHHA (BBIAEIATh WX XapaKTePHBIE
MPU3HAKHM, YCTaHABJIMBATh B3aUMOCBSI3b C JIPYTUMHU MOHSTHUSIMH), UCIOJIb30BATh
MOHATHS NIl OOBSICHEHUS OTJIEIBHBIX (PAKTOB M SBJICHU, BEIOUpPATh OCHOBAHUS U
KPUTEPUH ISl KIaCCU(PUKALMU XUMHUYECKUX BEIIECTB M XMMHUYECKHX pPEaAKIUH,
yCTaHABIMBATh TMPUIMHHO-CIICACTBEHHBIC CBS3U MEXIY OOBCKTAMHU H3yUCHUS,
CTPOUTH JIOTHYECKHUE PACCYXKACHUS (MHAYKTHUBHBIC, ACTYKTUBHBIC, 110 aHAJIOTHH),
JieaTh BBIBOJIBI M 3aKITFOUCHUS,

yMEHUE TMPUMEHSTh B TIPOILIECCe TO3HAHUA TOHATHS (NPEAMETHBIE U
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJIECTU, UCTIOIb3yEMbIC B XUMUH,
peoOpa3oBEIBATh MIMPOKO MPUMEHSIEMbIC B XUMHUHA MOJCIIbHBIC TTPEICTABICHUAS —
XUMHUYECKUW 3HAK (CHUMBOJ DJIEMEHTa), XuMudeckas (opmylia W YypaBHEHUE
XUMHUYECKON peakIuu — MpU PEHICHUH Y4eOHO-TI03HABATEIbHBIX 331a4, ¢ YYETOM
ATUX MOJICTBHBIX MPEJICTABICHUN BBISIBIISITH W XapaKTEPU30BaTh CYIIECTBEHHbIE
MIPU3HAKH M3y4aeMbIX 00BEKTOB — XUMHUYECKHUX BEIICCTB U XMMHUYECCKUX PEaKIIHA,
BBISIBIIATH  OOIIME  3aKOHOMEPHOCTH, MPUYHHHO-CICACTBEHHBIC CBS3U W
MPOTUBOPEYHS B U3YHAEMBIX MPOIIECCAX U SIBJICHUSX.

ba3oBble ucciaeaoBare/ibCKue 1eCTBUA:

YMEHHUE HCIOIb30BaTh MOCTABICHHBIE BOIMPOCHI B KayeCTBE HMHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI MJii (POPMHUPOBAHUSI THUIIOTE3bI IO
MIPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYXKIECHU;

NpPUOOpPETEHUE OIMbITa M0 TUIAHUPOBAHUIO, OPraHU3AIMH W TPOBEJICHUIO
YYCHHUYECKUX JKCIIEPUMEHTOB, YyMEHHWE HaO0MomaTh 3a XOJO0M IIpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTaT, popMyIupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTIaHHOM padoTe.

Pabora c nunopmanueii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHGOPMAIHIO
pPa3IMYHBIX BHJIOB W (HOPM TPECTABICHUS, TTOJYIaeMYI0 U3 Pa3HBIX UCTOYHHUKOB
(HaydHO-TIONYJISIpHAsT ~ JIUTEpaTypa XUMHUYECKOTO COJEp)KaHUs, CIPaBOYHBIC
nocoOus, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATHh MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO HH(OPMAITHIO;

yMEHUE TPUMEHSITh PA3IUYHBIC METOJIBl U 3aMpOChl MPU TOWCKE U OTOOpE
uH(pOpPMAIUU U COOTBETCTBYIOIIMUX JIAHHBIX, HEOOXOJWMBIX JJi BBIMNOJHEHUS



y4eOHBIX U MO3HABATENBHBIX 33/1a4 ONpPEIEIEHHOTO TUIIA, MPUOOPETEHUE OIbITA B
o0nacTd MCHOJB30BAaHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJIbTYPOU aKTUBHOTO HCIIOJIb30BAaHUS PA3JIMYHBIX ITOUCKOBBIX CHCTEM,
CaMOCTOATENLHO BHIOMPATH ONTUMANIBHYIO (hOpMy TpeacTaBieHus] HHPOpMaAIUU U
WUIIOCTPUPOBATh pEHIAEMbIE 3ala4d  HECIIOKHBIMUA CXEMaMH, JHarpaMMmaMu,
npyrumu popmamu rpauKu ¥ UX KOMOWHAIUSIMU;

YMEHUE UCIOJIb30BaTh M AaHAJIM3UpOBaTh B Ipolecce Yy4eOHOH U
UCCJIEI0OBATENBCKON JEATEIbHOCTH UHMOPMAIIMIO O BIUSHUU MPOMBIIICHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTAa HAa COCTOSIHUE OKPYXAKOWIEH NPUPOTHON
CpEBbl.

KoMMmyHMKaTHBHBIE YHMBeEpPCaJbHbIe y4eOHbIe JeHCTBUS:

YMEHHUs 3aJilaBaTh BOINPOCHI (B XOJe Juaiora W (WiM) JIUCKYCCHUHU) TIO
CylmlecTBYy  OOCyXJaeMoill  TeMbl, (OPMYyJIUPOBATH CBOM  MPEAJIOKEHUS
OTHOCHUTEJBHO BBIITOJIHEHMS IPEJIOKEHHOM 3a1a4H;

YMEHHSI  NPEACTABIATH  IOJYYEHHBIE  pPE3yNbTaTbl  IO3HABATENBHOMU
JNEATEIBHOCTH B YCTHBIX M MHCBMEHHBIX TEKCTAX; JelaTh IPE3CHTAIUIO
pE3yNbTATOB BBINOJHEHUS XMMHYECKOTO HKCIIEpUMEHTa (JaOOpaTOPHOIO OIbITa,
71a00paTOpHOI pabOTHI 10 UCCIEAOBAHNIO CBOMCTB BEIIECTB, yYEOHOIO IIPOEKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABATEIbHOM WM MCCJIEAOBATENbCKOW  NESITENBHOCTH  IPU  PELICHUHU
BO3HMKAIOIIMX TpOoOJeM Ha OCHOBE Y4yéTa OOILIMX WHTEPECOB M COTJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINPEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHS:

YMEHHE CaMOCTOSITEIBHO ONPEAENATh LEIU AEATEIBHOCTH, IUIAHUPOBATH,
OCYILIECTBIISITh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesATeTLHOCTD, BRIOUpaTh Harbonee 3pheKTUBHBIC CITOCOOBI pelieHusl yUeOHbIX U
MMO3HABATENbHBIX 33/1a4, CaMOCTOATEIIBHO COCTABJIATh WA KOPPEKTUPOBATH
IPEUIOKEHHBIM  QJITOPUTM JEWCTBUM NPU BBINOJHEHUU 33JaHUN C YUYETOM
MOJIYYeHHUs] HOBBIX 3HAHUU 00 M3y4daeMbIX OOBEKTaX — BEIECTBAX M PEAKLMSIX,
OLICHUBATh COOTBETCTBHUE IIOJYYEHHOIO pe3yJbTaTa 3asBICHHOM LEJIH, YMEHHUE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IPE1JIaraeMbl€ B YCIOBUU 3aJaHUM.

MHNPEJIMETHBIE PE3YJIbTATBI

B cocraBe mnpeaMETHBIX pPE3yNbTATOB IO OCBOCHHUIO 00s3aTEIbHOrO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW denepaibHON pabodeil mporpaMMoH,
BBIJICTISIIOT: OCBOCHHBIE OOYYAIOIIMMUCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI
NEUCTBUN, crHenupuIecKue I TPEAMETHOW o0macth «XUMUS», BUIBI
JNEATEIBHOCTH MO  IOJYYEHHID HOBOIO  3HAHUS, €ro  MWHTEpIpETalH,



peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsIX.
K xonIty oOydenus B 8 kiiacce nmpeIMeTHBIC PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYJAIOIITUXCSI YMECHHIA:

pacKpbIBaTh CMBICI OCHOBHBIX XHMHWYECKUX MOHSATHUWA: aTOM, MOJIEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOAKHOE BEHIECTBO, CMECH
(oHOpO/IHAsT M HEOJAHOPOAHAs), BaJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJIIpHAsE Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJIIpHAas Macca,
MaccoBas J10J1s1 XUMHUYECKOTO 3JI€MEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOTAa, OCHOBAHHUE, COJb, 3JIEKTPOOTPULATEIBHOCTh, CTEIECHBb
OKHUCJICHHS, XMMHUYECKasl peakius, KiacCU(UKaIUs peakuui: peakuuu
COCIMHEHUS, PEaKIMu pPa3JIOKEHUs, PEaKIMu 3aMEIICHUs, peaKiuu
0oOM€Ha, 3K30- U SHJOTEPMHUYECKHE PEAKIIMH, TEIIOBOU A(P(EKT peakiuu,
AIpO aToOMa, HJIEKTPOHHBIM CIOM aroma, aToMHasi OpOUTallb, PaJUyC
aToMa, XUMHUYECKasl CBS3b, MOJSIPHAA W HEMOJSPHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KATMOH, aHWUOH, PAacCTBOpP, MAaccoBas JI0Js BEIECTBA
(TpolLieHTHAs! KOHIICHTPAIUs) B PaCTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX TMOHATHH U
MPUMEHSThH 3TU NOHATHUS MPU ONMKUCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BAaTh XUMHUYECKYI0 CHMBOJIMKY JUJIS COCTaBJIICHUS (HOPMYT
BEIIECTB U YPABHEHUN XMUMHUYECKUX PEAKIUN;

OMPENIENIATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIAcCy COEAMHEHUN 10
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAJIGHTHAas W HOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSIX;

packpeiBath cmbicn [lepuogmueckoro 3akona [[. WM. Menneneena:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJioxkeHus B llepuoauueckoil cucreme,
3aKOHOB COXpPAHEHHS MAacCChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO yY€HHUs, 3aK0OHa ABOTaJIpo;

OMHUCBHIBATh M XapakTepu3oBaTh TaOmuuHyto dopmy Ilepuoanueckoit
CUCTEMbl XHUMHYECKUX OJJIEMEHTOB: pa3iudaTh I[OHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «modounas noarpynna (b-rpymma)y, Mansie u
OOJIbIIINE TIEPHOJIbI, COOTHOCUTH OO0O3HAUCHMs, KOTOPhIE HMEIOTCS B
tabmune «llepuoguueckass cuctemMa Xumudeckux odjemeHToB [, U.
MeHneneeBay ¢ YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB
XUMHUUYECKUX 3JIEMEHTOB (COCTaB M 3apsij siipa, o0llee YUCIO PIEKTPOHOB
U pacrpeiesieHue uxX Mo 3JIEKTPOHHBIM CIIOSIM);



KJIacCU(UIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PEaKIUU
BEIIECTB, M0 TEIJIOBOMY 3D (PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHYECKHUE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPKAask ONMUCAHUE MPUMEPAMU MOJIEKYIISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINM;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaY€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3IUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHUTEIIbHYIO MOJICKYJISAPHYIO U  MOJIIPHYIO MAacChl
BEILECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO 3JIeMEHTa 10 (opmyIe
COEJIMHEHH S, MaCCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, IPOBOJAUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOW PEAKIUU;

MIPUMEHSTh OCHOBHBIE OIEPAlMM MBICIUTENBHON AEATEIbHOCTA — aHaJu3
U CUHTE3, CpaBHEHHE, 0000IIeHNEe, CHCTeMaTHU3aluIo, KiIacCU(pUKAIUIO,
BBISIBJICHUE TMPUYUHHO-CJICACTBEHHBIX CBSI3€M — MJI1 M3Yy4YCHUSI CBOMCTB
BEIIECTB U XUMHUYECKUX PEaKIHM, €eCTeCTBEHHO-HAYYHBIE METOJIbI
NMO3HAHUA — HAONIOJICHUE, U3MEpPEHUEe, MOJEIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CIENOBaTh  TMpaBWjaM  TMOJIb30BaHUS  XUMHUYECKOW  MOCYyAOM |
7a00paTOpHBIM  O0OpYJOBaHMEM, a TaKXKe IMpaBWaM OOpaIlCHUS C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIHUSIMU 10 BBINOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUI0O U COOMpAHHUIO
ra3oo0pa3HbIX BeEIIeCTB (BOJOpOAA M KHUCJIOPOJa), MPUTOTOBIICHUIO
pacTBOPOB C OMNpPEIEIEHHON MACCOBOW JIOJIEHW PACTBOPEHHOIO BEILIECTBA,
IJIAHUPOBAaTh M MPOBOJUTH  XUMHYECKHE  AKCHEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB LIEIOYEH U KUCIOT C TOMOIIbIO MHIUKATOPOB
(;makmyc, henondTarenH, METHIIOPAHXK U APYTHE).

K xoHI1y oOydenus B 9 kiacce npeMETHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbIBAaTh CMBICII OCHOBHBIX XUMMYECKUX MOHATHUM: XUMHUYECKUU
JJIEMEHT, aTOM, MOJIEKyJla, HMOH, KaTUOH, aHUOH, IIPOCTOE BELIECTBO,
CJI0’KHOE BEIIECTBO, BAJEHTHOCTb, DJIEKTPOOTPULIATEILHOCTD, CTEIEHb
OKHUCJICHHS, XUMUYECKasl peaKIusi, XUMUYecKas CBs3b, TEIUIOBOU >PdeKT
peakuuu, MOJib, MOJSPHBIA  00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, DJIEKTPOJIMTUYECKAs IUCCOLMALMs, PEaKIUU WOHHOIO
oOMeHa, KaTajau3aTop, XUMHUYECKOE€ paBHOBECHE, OOpaTUMble U
HEOOpaTUMbIE PEAKIUH, OKHUCIUTEIHbHO-BOCCTAHOBUTENBHBIE PEaKIUH,
OKUCIIUTENb,  BOCCTAHOBUTEIb,  OKUCIEHHME U  BOCCTaHOBIICHHUE,



aIIoTponus, aM(pOTEepPHOCTh, XUMHUUYECKasi CBSI3b (KOBaJICHTHAsl, MOHHAs,
METaJUINYecKasi), KpHUCTAIUIMYECKass pEIETKa, KOppO3Us METAILIOB,
CIUIaBbl, CKOPOCTb XUMHYECKOM pEaKIuHu, MPeIeIbHO JOMYyCTUMAs
koHueHtpanus [IJIK BemiecTna;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHA U
MPUMEHSITH 3TU OHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIIONb30BaTh XHUMHMUYECKYI0 CHUMBOJIMKY [UIsl COCTaBieHHS (GopMyll
BEILIECTB U YPABHEHUI XMMHUYECKUX PEAKIINI;

ONPENEIIATh BAJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PpA3IUYHOTO COCTaBa, NPUHAIJIEKHOCTh BEIIECTB K
ONpeNeNnEHHOMY KJIACCY COEOUWHEHUU Mo (opmyrnam, BHJI XUMHYECKOU
CBA3M (KOBAJEHTHAs, HMOHHAsA, MeETaJUIMYecKas) B HEOPraHUYECKUX
COEMHEHMSIX, 3aps]l MOHA MO0 XMMHUYECKOH (popmyre, XapakTep Cpelsl B
BOJIHBIX PACTBOPAX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUITMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMmbicn llepuogmueckoro 3akona J[. WM. Menneneera u
JEMOHCTPUPOBATh €ro IOHMMAaHWE: OMNHUCHIBaTh W XapaKTepU30BaTh
tabnnuHyo (opmy lleproanueckoil cucTeMbl XMMHUYECKHX 3JIEMEHTOB:
pasnuyaTh TOHATUS «TJaBHas mnoArpynmna (A-rpymnma)» U «rmodouyHas
noarpynna (b-rpynma)», mansie u OOJbIIME MEPUOBI, COOTHOCHUTH
0003HayeHusl, KOTOpbIE HMEIOTCS B TNEPUOJUYECKON Taldiuue, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
JIEMEHTOB (COCTaB M 3apsia  sijapa, oOImee 4YUCIO DJIEKTPOHOB H
pacmpeiesieHie WX 10 JJIGKTPOHHBIM  CJIOSIM), OOBSCHITH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB 3JIEMEHTOB M HUX COCIMHEHUN B
npejesiax MajlbIX NMEePUOIOB U TIIABHBIX MOATPYII ¢ YYETOM CTPOEHHUS UX
aTOMOB;

KJIacCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYECKHE BEIECTBA,
XUMUYECKHE peakuuu (10 YMCIy U COCTaBy YYAaCTBYIOUIUMX B pPEAKIUU
BEILIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO W3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CICIUPUICCKUE XHUMHYECCKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEILECTB, MOJITBEPKIAs OMNHUCAHUE
npuUMepaMu MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUU COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIINM;

COCTaBIISAITh YPABHEHUS DJEKTPOJIUTUYECKOW JIMUCCOLMAIIMU  KHUCIOT,
LIEJI0YEH U COJIEH, ITOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKIINM HOHHOTO
oOMeHa, YypaBHEHHS pEaKUui, MOATBEPKAAIOIINX CYIIECTBOBAHUE
T€HETUYECKOM CBSI3U MEXKY BEIIECTBAMH PA3JIUYHBIX KJIACCOB;



pacKphIBaTh CYIIHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX —PEAKITUI
MOCPEACTBOM COCTaBJICHUS SJIEKTPOHHOTO OajaHca 3TUX peaKiuii;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHSI,
BO3MOXXHOCTH TIPOTEKaHUS XUMHYECKHX MPEBPAIICHUN B Pa3IUIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO W MOJIIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOIO »JJIeMEeHTa 1o (opmyie
COCIMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJAUTH PaCUETHI
110 YPaBHCHHUIO XUMUIECKOU PEaAKIIHH;

coOMoaTh  MpaBWa  MOJIB30BAHUA  XUMHYECKOW  TOCYAOH |
7a00paToOpHBIM  O0OPYJIOBAaHMEM, a TakXke mpaBuiia oOpalieHust ¢
BCIIECTBAMH B COOTBETCTBHM C HWHCTPYKIIUSAMH 110 BBITIOJIHCHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUI0O U COOMPAHHUIO
ra3oo0pa3HbIX BEIIEeCTB (aMMHAaKa U YTIEKUCIIOTO Trasa);

MPOBOJUTh  PEAKIHUH, TOATBEPKIAIOIMIMNE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACTIO3HABATH OIMBITHBIM IMYTEM XJIOPUI-, OPOMUI-,
uoaua-, kKapOonart-, ¢ocdar-, cuiaMkar-, cyiabdar-, TUAPOKCH]I-UOHBI,
KaTMOHbI aMMOHHUS W HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX PacTBOpPaX HEOPTAHMUECKUX BEIECTB;

MPUMEHSATh OCHOBHBIC OIEPAIlH MBICTUTEIBHON IEATESIbHOCTH — aHAJH3
U CHHTE3, CpaBHEHUE, OOOOIIEHHE, CHUCTEeMATHU3allMI0, BBISBICHUE
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKUX pEaKluid, €CTeCTBEHHO-HAy4YHbIE METOJbl TIO3HAHUS —
HaOJI0ICHUE, M3MEpPEHHEe, MOJCIUPOBAHUE, IKCIIEPUMEHT (pealbHBbIA H
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Ne HanmenoBanmue pa3jiesioB u Komriecrso wacon JuiekTpoHHbIE (HUGPOBbIE)
n/n TeM NPOrpaMMbl Bcero Kontponubre HpaxTuieckne oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pa3nea 1. [lepBoHayaibHble XUMHUYeCKHE OHATHS
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 5 bubnuoreka [IOK
MPAKTUYECKOU IESITETBHOCTH https://m.edsoo.ru/7f41837c
YyegoBeKa
19 BeliecTBa 1 XuMu4eckue 15 1 bubnuoreka [{OK
peakuuu https://m.edsoo0.ru/7f41837c
Htoro no pazneny 20
Pa3znen 2. BaxHelilue npeacTaBuTe/ i HEOPraHUYeCKUX BellecTB
21 Boznyx. Kucnopon. [Tonsitue 6 bubnunoreka LIOK
00 oxcumax https://m.edsoo.ru/7f41837c
29 Bonopoa. ITonstue o kuciorax 8 1 bubmmnoreka HOK
U COJIAX https://m.edso0.ru/7f41837c
23 Bona. PactBopsl. [lonsitue 06 5 1 1 bubnnorexa [JOK
OCHOBAHMSIX https://m.edso0.ru/7f41837c
24 OCHOBHBIC KIIACCHI 11 1 1 bubmunoreka IIOK
HEOPraHWYECKUX COCIMHEHU https://m.edsoo.ru/7f41837c

Htoro o pasneny 30

Paszgean 3. [lepuoanueckuii 3axoH u [lepuogudeckas cucrema xumuueckux 3jaemMeHToB /. U. MengeneeBa. Ctpoenune aToMoOB.

Xumuueckasi cBsizb. OKHCIAUTENbHO-BOCCTAHOBUTEIbHBIE PC€aKIuu

[lepronnueckuii 3aKOH U
Ilepnonnueckas cucrema 7

3.1
XUMHYECKHX d1eMeHToB /1. H.
MenneneeBa. CTpoeHne aToma
3.2 Xumuueckas CBSI3b. 8 2

but6mmorekxa [IOK
https://m.edsoo.ru/7f41837c

bu6nunorexa LIOK
https://m.edsoo.ru/7f41837¢c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

OKHUCIIUTENLHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIUU

Wroro no pazueny 15 BH6J_IHOTeKa HOK
https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 Bubmorexa IOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KounvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne n/m Y —— Beero Ko;npo.m,ﬂme HpﬁaKanecRne 06pa30OBATEIBHBIE
padoThI padoThI pecypesi
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuA
11 [ToBTOpenue u yriyOiaeHue 3HaHHUHA 5 1 Bu6muotexa [JOK
' OCHOBHBIX pa3/IeoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnnorexa [JOK
' peakuii https://m.edsoo.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLIHAIIMS. 8 1 1 bubmmoreka [JOK
' XUMUYECKUE PEAKIIUU B PACTBOPAX https://m.edso0.ru/7f41a636
Uroro no pazgeny 17
Pa3nen 2. HemeTa/uibl ¥ UX coeIMHEHUS
21 OO0m1as xapakTepucTUKa XUMHUUECKUX 4 1 bubmmoreka [JOK
' aneMeHToB VIIA-rpynmnsl. ["anorenst https://m.edso0o.ru/7f41a636
06
2 | S ; BuGorea 10K
' PYIIBL 2-€p https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO0m1as XxapakTepuCcTUKa XUMHUUECKIX
bu6nunorexa LIOK
2.3 aneMeHTOB VA-rpymnmsl. A30T, pochop u ux 7 1 https://m.eds0o.ru/7f41a636
COCTMHEHUS
e | S e ; : , S ok
' . PYTTIBL PO https://m.edsoo.ru/7f41a636
KPEMHHI U UX COCTUHECHUSI
Hroro 1o pasneny 25
Paszgea 3. Metasiibl M1 MX COeAMHEHU S
. but6mmorekxa [IOK
3.1 Obmpae cBoHCTBa METANIOR 4 https://m.edsoo.ru/7f41a636
3.2 Baxknel1me MeTamisl 1 UX COSTUHEHUS 16 1 2 bubnnorexa [JOK

https://m.edsoo0.ru/7f41a636



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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https://m.edsoo.ru/7f41a636
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Hroro no pazueny 20
Pasznea 4. Xumus U oOKpysKamomas cpeaa

4.1 BemectBa u maTepuansl B KU3HU YEIOBEKA 3 Bubmmoreka HOK
' https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PeszepBHOE Bpems 3 buGmuorexa LIOK

https://m.edsoo.ru/7f41a636

OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636




HOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
KoanuectBo yacoB DJIeKTPOHHbBIE
Ne Hara uudgpoBbie
/i Tema ypoka Beero KOﬁHTpOHLHBIe H[%aKaneCKne WIydeHHSI  00PA30BATENbHbIE
padoThI padoThI pecypesI
1 IIpeamer xumun. Poib Xumuu B KU3HA 1 bubnuoreka [IOK
yeJjoBeka. Tesa U BemecTsa https://m.edsoo.ru/ff0d210c
2 [TonsiTHE O METOIAX TIO3HAHUS B XUMUHU 1 Eubmorexa IIOK
https://m.edsoo.ru/ff0d227e
[IpaxTuueckas padbora Ne 1 «IIpasuia
3 paboThl B 1a00paTOpUU U MPUEMBI 1 bubnuorexa [JOK
oOparieHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 YucTteie BemecTBa 1 cMecH. CriocoObl 1 bubmuorexa [JOK
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[Tpa eckast pabora Ne 2
5 «Il’)a;z[T;JIIquI/II(e il\lfiece; (Ha mpumepe 1 bubmiorexa HOK
. https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHON COJIN)»
bu6mmoreka [JOK
6 ATOMEL 1 MOJIEKYTb1 1 https://m.edsoo.ru/ff0d2a6¢c
7 XUMHYECKHUE DJIEMEHTHI. 3HAKH 1 bu6mmoreka [JOK
(CUMBOJIBI) XUMHYECKUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie 1 ClIOKHBIC BEMIECTBA 1 bubmiorexa LIOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUYEHUE 1 bubmiorexa LIOK
https://m.edsoo.ru/ff0d2d50
0 | e e [ Busmorea 101
PMYyJIa. https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHUYECKHX JICMCHTOB
11 OTHOCHTENIbHAS aTOMHAs Macca. 1 bu6mmorexa [{JOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae

OTtHOCcHuTENbHAS MOJICKYJISIpHas Macca

https://m.edsoo.ru/ff0d323c

12 MaccoBast 1011 XUMHYECKOTO bubmuorexa [JOK
JJIEMEHTA B COCIMHEHNUH https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemiectBa. MoJib. bubmuorexa [JOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 PusnyuecKrue 1 XUMUYECKHUE SIBJICHUS. bubnmoreka [JOK
Xumuyeckas peakLus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U ycinoBUs MPOTEKAHUS bubmumoreka [IOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MaCcChl BEUIECTB. bubnnoreka [JOK
XUMHYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncnenus konudecTa, Macchl
17 BEILECTBA 10 ypaBHeHmnv; XUMHYECKHUX bubmorexa LIOK
N https://m.edsoo.ru/ff0d5708
peakuui
| e e Busmorsa 101
A P ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, o0OMeHa)
M. B. JI — Y4EHBIii-
19 swimronener. OSobente Bu6mnorexa LIOK
1 JHCT m https://m.edsoo.ru/ff0d40c4
CUCTEeMaTH3alusl 3HAaHUH
20 KontponsHas padora Nel no treme bubnuoreka [IOK
«BeniecTBa 1 XUMUYECKUE PEAKLIAI https://m.edso0.ru/ff0d4290
Bo3ayx — cmech razos. CocraB
21 Bosjfyy;a Kucnopon — snement u bubmorexa LIOK
: https://m.edsoo.ru/ff0d448e
mpocToe BeuiecTBo. O30H
Ou3nyecKue U XUMUIECKIE CBONCTBA
22 KHUCJIOpo/ia (peaKkIuyu OKUCICHUS bubmorexa LIOK
’ https://m.edsoo.ru/ff0d4614
ropenue). [Tonstue 06 okcunax
25 macopumopmt n mpovsenmocrs Bu6miorera LIOK
patop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucmopoia
24 TemnnoBoit 3¢ ekt XxuMuueckoit bubnuoreka [IOK



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
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https://m.edsoo.ru/ff0d497a

peakuuu, IOHATHE O
TEPMOXMMHUYECKOM YPaBHEHHH, IK30- U
OHIAOTEPMUYECKHUX PEAKLUAX

https://m.edsoo.ru/ff0d4790

TomuBo (HedTh, yroib U METaH).

bu6mmoreka [IOK

25 3arpsi3HEHUE BO3]lyXa, CIIOCOOBI €r0 https://m.edsoo.ru/ff0d4cda
MPEAOTBPAIICHHUS
26 | lomprormen sofupene mmenopot BuGmorexa LIOK
Ay . P poa, https://m.edsoo.ru/ff0d4ae2
W3Y4YE€HHE €ro CBOMCTBY
27 Bonopoa — snemeHT u npocroe bu6mmorexa [IOK
BemecTBO. Haxoxaenue B npupoje https://m.edsoo.ru/ff0d4dd0
o8 DOu3nvecKrue 1 XUMHUYECKUE CBOMCTBA bu6mmorexa [IOK
Bojiopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 IToustTre 0 KUCIOTaX U COJISIX Bubmioreka ITOK
https://m.edsoo.ru/ff0d50d2
30 Crioco6bl moTy4eHus: BOAOPO/1a B bubnuorexa [JOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
31| lomprermte n sabupastae sosopona BuGmorexa LIOK
ya o P Alopoa, https://m.edsoo.ru/ff0d4f42
W3y4YEHUE €ro CBOMCTBY
30 MounsipHblii 00BEM ra3oB. 3aKOH bubnuoreka [IOK
ABoraapo https://m.edsoo.ru/ff0d542e
| e o Busorea 101
BemecT? . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WU 00BEMY
o Brrunciaenus o0EMOB ra3(i;30;12 o Bu6morexa LIOK
ypa],a,HeHmO peakim Iia ¢ https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHHI Ta30B
35 duznueckrue 1 XMMUUYECKHE CBOMCTBA bubnmoreka [JOK
BO/JIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuil. [Tonstue 06 bubnnorexa [JOK

WHJIMKATOpax

https://m.edsoo.ru/ff0d59e2
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Bona KaK paCTBOPUTCIIb. HaCI)IH_[eHHBIC

bubmuorexa [JOK

37 Y HEHACBIIICHHBIE pacTBOPbI. MaccoBas https://m.edsoo.ru/f0d5b40
JI0JIs1 BEIIECTBA B PACTBOPE
[IpakTrueckas padota Ne 5 o Teme
38 «IIpuroroBiieHHE PACTBOPOB C bubnunorexka HOK
onpeaeIEHHON MacCOBOM JT0JIEH https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEILIECTBAY
39 KonrtponsHas padora Ne2 o reme bubnuoreka [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcuIpl: COCTaB, KiIacCU(UKaIs, bu6mmorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonyuyenue €CKHE CBOWCTBA
41 KI/ISIY:THHLI;IX z:g(iiilxl;ﬂaMg)oﬁeTimx bubmmorexa LIOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHUA: COCTaB, KJIacCH(pUKAIIHS, bu6mmorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHne u XuMHUYeCKUE CBOWCTBA bubnuoreka [IOK
OCHOBAaHUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: coctas, kinaccudukanus, bubnnorexka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonydyeHne u XuMHUYeCKUE CBOWCTBA bubnuoreka [IOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
C :
16 crocotm noryeena, mmeckic Bu6miorera LIOK
. yi ’ https://m.edso00.ru/00ad9474
CBOMCTBa
[IpakTuueckas padora Ne 6. Pemenue
47 AKCIIEPUMEHTAIBHBIX 3a7a4 10 TEME bubnmuotexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COEUHEHUIN»
48 I'eneTnyeckas cBs3b MEXKY KilaccaMu bubnnorexa [JOK
HEOPraHWYECKUX COCTMHEHUI https://m.edsoo.ru/00ad9a50
49 O06001enre 1 cucTeMaTru3aIs 3HaHUIA bubnuoteka [JOK



https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
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https://m.edsoo.ru/00ad9a50

KonTtponsHas padora Ne3 o reme

https://m.edsoo.ru/00ad9ch2

bubmuoreka [JOK

50 Cooe(:;:;g;;;fﬂaccm HEOPTaHUICCKHX https://m.edsoo.ru/00ad9ela
[TepBbie MOMBITKH KIacCUPUKAITII
51 XUMHYECKHUX 3JIeMEHTOB. [IoHsaTHE O BH6J_IH0TeKa LOK
https://m.edsoo.ru/00ad9ffa
TPYIIax CXOTHBIX AJIEMEHTOB
[Tepuonuueckuii 3aKOH U
52 [Teproandeckasi cucTeMa XUMAYIECKUX BH6J_IHOTeKa LOK
https://m.edsoo.ru/00ada52c
anemenToB JI. 1. Menaeneera
53 [Tepropl, TPYIIITEI, TOATPYIIIBI EH6J_IHOTeKa LOK
https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocTaB aTOMHBIX bubnnoreka [JOK
siaep. M3oTonbl https://m.edsoo.ru/00ada342
CtpoeHue JIeKTPOHHBIX 000I0UeK
55 aToMoB 3JieMeHTOB [lepuoanueckoit EH6J_IHOTeKa HOK
cnctemsr J1. V. Meneneesa https://m.edsoo.ru/00ada6bc
XapakTeprucTuKa XMMHUECKOTO
56 3JIEMEHTA TI0 €T0 TOJI0KECHHUIO B bubmuorexa [JOK
[Tepuonnueckoint cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoauyeckoro 3akoHa ajs
57 pa3BUTHA HAyKH U npakTuku. . 1. bubnuoreka [IOK
MenpeneeB — y4€HBIN, IEJArOT U https://m.edsoo.ru/00ada96e
rpaxJIaHuH
PeseprubIil ypok. O60061eHIE 1
58 CUCTEMaTHU3aIMs 3HAHUH / Egggﬁ;f;%gﬁ}ém db33c
Bcepoccutiickas mpoBepouHas pabota T '
KonTponbnas padora Ne4 o teme
59 «Ctpoenne aToma. XUMUYECKas CBSI3b) Egg?ﬁ;ﬁﬁ)gﬁ}ém dbas6
/ Beepoccuiickast mpoBepodHasi paboTa T '
60 DIEKTPOOTPHUIIATEIIBHOCTh ATOMOB bubmmoreka [JOK



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486

XHUMHUYECKUX JJIEMCHTOB

https://m.edsoo.ru/00adaab8

61 HNonnas xumuueckas CBs3b 1 Bubmaorexa ITOK
https://m.edsoo.ru/00adac34
62 KoBanenTHas nonsipHast XuMH4eCKas 1 bubnnoreka [HOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBasieHTHas HENosipHAs XMUMUYECKas 1 bubnmoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
bubmuoreka [JOK
64 Crenens okucenns 1 https://m.edsoErUIOOadanS
65 OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE 1 bubnnorexa [JOK
peakuuu https://m.edso0.ru/00adb076
bu6mmorexa [IOK
66 OKHCIUTEIN U BOCCTAaHOBUTEIN 1 https://m.e dsogru 100adb076
PesepBHbIil ypok. O000LICHHE 1
67 CHCTgMaTmZLI:Mﬂ 3gaHI/H‘I/'IJl 10 TEME 1 BH6J_IHOTeKa HOK
«CtpoeHue aroma. XMMHUYECKas CBS3b» https://m.eds00.1/00ad9ch2
68 PezepBHblit ypok. O6o011eHNE U 1 bubmmorexa [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KVIACC

KounvecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka
n/n yp Bceero KO; TPOJILHBIC Hpgucnmeclme u3yuyeHusi oOpasoBaTesibHbIE
padoThbI padoThI pecypesi
[Iepnonrueckuit 3aKoH.

1 [lepuoanueckas cucrema 1 bubnnoreka [HOK
XUMHYECKHX 3aeMeHToB /l. U. https://m.edsoo.ru/00adb59
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOICTB XE/)IMI/I‘IGCKI/IX AJIEMEHTOB 1 Eubmorexa IIOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB
Kiaccudukanus 1 HOMEHKIIaTypa bubnunoreka [JOK

3 1 :

HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunpl XuMu4ecKkoil CBSI3U U THIIBI 1 bu6mmorexa [IOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
KonTponsnas padora Nel no teme

5 «[ToBTOpEHUE U yrinybaeHne 3HaHUi 1 1
OCHOBHBIX pa3/eioB Kypca 8 Kiaccay

6 Knaccudukamnms xumuaeckux 1 bubnmnorexa [JOK
peakLyii 10 pa3IuYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
IToHsATHE O CKOPOCTH XUMUYECKOU

7 eaKIuu HOH?II?FI/IG 0 TOMOTI'€HHEIX U 1 bubmiorexa HOK
P ’ https://m.edsoo.ru/00adbe9a
TeTEPOre€HHBIX PEAKIIMIX
[TonsiTHEe O XUMHYECKOM PAaBHOBECHH.

8 DakTOpBI, BIUAIOIINE HA CKOPOCTh 1 bubnnoreka [JOK
XUMHYECKON PEAKIIUH U MTOJIOKEHNE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHUSI
OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIC bu6mmorexa [IOK

9 1 .
peaKuuu https://m.edsoo.ru/00adcade

10 Teopust 2NEKTPOITUTHYECKON 1 bubnnoreka [JOK



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade

nuccornuani. CHIbHBIE U clIa0bIe
AJIEKTPOJIUTHI

https://m.edsoo.ru/00adcd68

11 HNouHble ypaBHEHUS PeaKIIUA Bubmorexa HOK
p peakt https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHHUH B CBETE IIPEACTaBICHUN Bubmorexa HOK
p o https://m.edsoo.ru/00add5d8
00 AJIEKTPOIUTUYECKON JUCCOIHAITIT
XUMHUYECKHE CBOVCTBA COJIEH B CBETE
13 [IpEACTABIIEHUI 00 bubmiorexa LIOK
pel . https://m.edsoo.ru/00add8b2
AJICKTPOJIUTUYECKON JUCCOIMAITIHI
14 IToustue o runponuze coien bubmiorexa HOK
AP https://m.edsoo.ru/00add9d4
15 O06o001IeHre U CUCTEMAaTH3aIHs bubmuorexa [JOK
3HAHUU https://m.edsoo.ru/00addd12
[IpakTuueckas padora Ne 1.
16 «I?GHIGHI/Ie 3Kcnpe UMEHTAIBHBIX bubanorexa LIOK
p https://m.edsoo.ru/00addbfa
3a71a4uy
KonrponsHas padora Ne2 o teme
17 <<3J1611:<)T OHI/ITIfquKasI UCCOLAALAS bubanorexa LIOK
p A THAITHA. https://m.edsoo.ru/00addecO
XYMUYECKUE PEeaKIMH B PACTBOPAX)»
O01as xapakTepucTUKa raJIor€HOB.
18 anl\lalnquKI;Ie CBI(:))I?ICTBa Ha IIpUMEDE bubanorexa LIOK
p p https://m.edsoo.ru/00addfe2
XJjopa
Xnoposogopo. ConsHast KUCIIOTa,
19 XI/IMII/)IquIi[I/IE CiOfICTBa HOJIyYECHHE bubanorexa LIOK
’ yd ’ https://m.edso0.ru/00ade104
IPUMCHEHUE
ITpakTiueckas padora Ne 2 1o Teme
20 «ﬁon eHue COI;IHHOﬁ KHUCJIOTBI bubanorexa [IOK
yd . N ’ https://m.edsoo.ru/00ade348
n3ydeHue e€ CBONCTBY»
Beruucienus no ypaBHEHUSAM
ypas bubmuotexa [JOK
21 XUMHUYECKHUX PEAKIIHid, €CIU OJIUH U3

peareHTOB JI1aH B U30BITKE

https://m.edsoo.ru/00ade488



https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
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https://m.edsoo.ru/00ade488

OO61mas xapakTepuCTHKA 3JIEMEHTOB

bubmuoreka [JOK

22 VIA-rpynmsl https://m.edsoo.ru/00ade64a
ATIOTpOnTHBIE MOTU(DUKAIIMH CEPHI.
23 Haxoxnenue cepbl U €€ coeTMHEHUI bubmuorexa [JOK
B IIpUpoJie. XMMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaoposi, CTpOEHHUE, bubnmoreka [JOK
bu3HYECKre M XUMUIECKHIE CBOHCTBA https://m.edsoo.ru/00ade802
Oxcupnl cepnl. CepHas KHCIIOTAa,
25 Q)II;SII:IItll[eCKHE u XI/II\EI/I‘ICCKI/IC CBOMCTBa bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
IPUMCHCHUE
XHUMHUYECKUE PEAKLINH, JIEKALUE B
OCHOBE IIPOMBIIIIIEHHOTO CI0c00a
26 IIOJIy4EHUS CEPHOU KUCIIOTHI. bubnnorexa [HOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIOIIEeH Cpeibl COETUHEHUSIMU
Cepbl
97 Brranciierne MaccoBoit 107U BBIXO/1a bubmuorexa [JOK
IIPOJIYKTa PEaKLIUU https://m.edsoo.ru/00adec8a
OO01mas xapakTepuCTHKa SJIEMEHTOB
28 VA-rpynmnsl. A30T, paclipocTpaHeHHE bubnuoreka [IOK
B Iipupoe, Gpu3ndeckue u https://m.edsoo.ru/00adeea6
XAMHYECKHUE CBOMCTBA
AmMmuak, ero pusnyeckue u
29 XI/IIVIl\lf;/II/I‘IeC’KI/Ie c(bl;oﬁCTBa MOJIYYCHHUE U bubmorexa [JOK
’ yd https://m.edso00.ru/00adf004
IPUMCHEHUE
IIpakTuyeckas padora Ne 3 mo TeMe
30 «ﬁoi YeHUe ah}fMHaKa H3y4YEHUE €ro bubmorexa [IOK
1y > 1Y https://m.edsoo.ru/00adf180
CBOMCTBY»
31 A3oTHas Kucnora, e€ Gusndeckue u bubnuotexa [JOK
XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
. b K
32 Hcnonp3oBaHre HUTPATOB U COJIEH nomorexa IO

https://m.edsoo.ru/00adf518



https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
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https://m.edsoo.ru/00adf004
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https://m.edsoo.ru/00adf518

aMMOHHUS B Kau€CTBE MUHEPAJIbHbIX
ynoopeHuil. XuMHueckoe
3arpsi3HEHUE OKPYKarolLle cpe/ibl
COEIMHEHUSIMH a30Ta

®dochop. Okcun dpocdopa (V) u

bubmuoreka [JOK
33 (ocpopras kuCTOTA, uIMIECKHE H https://m.eds00.ru/00adf68a
XUMUYECKHE CBOWMCTBA, MOJTyYEHUE
Hcnons3oBanue pochatos B
KauyeCTBE MUHEPAIbHBIX y100pEHUI. bubnuorexa [JOK
34 " .
3arpsi3HEHUE TPUPOAHON CPEIbI https://m.edsoo.ru/00adfc20
dbocdaramu
Yrnepon, pacnpocTpaHeHue B
35 npu E Ie[’ E)H3HII)I€CK1;)JG Y XUMHUYECKHE bubmorexa LIOK
pHpoZe, https://m.edsoo.ru/00adfd9c
CBOMCTBa
Oxkcupel yraepoaa, ux Gpusndeckue u
36 XUMHYECKHUE CBOMCTBA. bu6mmorexa [IOK
Dkonorudyeckue npooIemsl, https://m.edsoo.ru/00adfebe
CBsI3aHHbIE C OKcUIoM yriaepoaa (IV)
37 VYronbHast KUCIOTa U €€ CoNn bubmorexa LIOK
https://m.edso0.ru/00ae006c
[TpakTiueckas pabota Ne 4 o reme
"TTosrydyeHune yrieKucioro rasa. bubnnoreka [JOK
38 .
KavecTBeHHas peakuus Ha KapOoHaT- https://m.edsoo.ru/00ae027e
noH"
[TepBoHavanbHbIe MOHATHS 00
39 0 rpaHquCKHx BEIIeCTBaX KaK O bubmorexa LIOK
P m https://m.edsoo.ru/00ae054e
COEIMHEHUSIX YIliepoa
40 Kpemuuii u ero coequHeHHs Eubmorexa LIOK
P 4 https://m.edsoo.ru/00ae080a
[TpakTuueckast paborta Ne 5. Pemenue
a1 AKCIEPUMEHTAIBHBIX 3a7a4 I10 TEME bubnmuotexa [JOK

«BaxHen1e HeMeTaIbl U UX
COEIMHEHUS)

https://m.edsoo.ru/00ae0bf2



https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
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Kontponbnas padota Ne3 o teme

bubmuorexa [JOK

42 «BaxHEHIINE HEMETAILIBI 1 X https://m.edso0.ru/00ae0el8
COEIMHEHUS
OO0m1as XxapaKTepUCTUKA XUMHUIECKUX
2JIEMEHTOB — METAaJIJIOB.
Meramueckas CBsA3b U bubnmoreka [JOK
43 .
METAJINYECKAsk KPUCTAIIIMYECKAS https://m.edso00.ru/00ae103e
pemérka. @u3nveckre CBOMCTBa
METAJLIOB
XUMHYECKHE CBOMCTBA METAJIIOB.
44 DIEKTPOXUMHYECKHH PsI Buommozexa [IOK
P N P https://m.edso0.ru/00ae1156
HANPSDKEHUH METAJUIOB
OO6mrme crnocoObl MoTydeHHs
MeTaioB. CiiiaBel. Berauciaenus mo
45 aBHEHUSIM XHUMHYECKUX PEaKITIi bubmiorexa HOK
Yp PCAKIIH, https://m.edsoo0.ru/00ae1156
€CJIM OJTMH U3 PEarcHTOB COJEPIKHUT
IPUMECH
46 ITonsiTHEe 0 KOPPO3UU METAIIOB Bubmiorexa IJOK
pp https://m.edso0.ru/00ae1278
bu6mmoreka [JOK
at IHenoumpie MeTanbt https://m.edsoo.ru/00ae14b2
48 OKcuabl ¥ THAPOKCUJIBI HATPUS U bubnunorexa [JOK
KaJIus https://m.edsoo.ru/00ae14b2
49 [I{erouHO3EMENBHBIE METAILIBI — bubnnorexka [JOK
KaJIbIIUA U Mardui https://m.edsoo.ru/00ael5e8
50 Baxneimme coemmHEHNS KaJIbITHI bubmioreka LJOK
https://m.edsoo.ru/00ae15e8
51 O0001IeHE U CHCTEMATH3AIINS
3HAaHUH
52 JKEcTKOCTh BOABI U CITIOCOOBI €& bu6mmorexa [IOK
YCTpaHEHHUS https://m.eds00.ru/00ae1886
53 [IpakTuueckas padora Ne 6 o reme bubmiorexa HOK

https://m.edsoo.ru/00aelae8
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https://m.edsoo.ru/00ae1156
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" KECTKOCTL BOABI U METOEI €8
ycTpaHeHus"

54 N — bubnmoreka [JOK
https://m.edsoo.ru/00aelc64
AMpoTepHbIe CBOICTBA OKCHIA U bubnmoreka [JOK

55 .

TUAPOKCHUIA https://m.edsoo.ru/00aelc64
bubmuoreka [JOK

56 Keneso https://m.eds00.ru/00ae1d86

57 OKcubl, THAPOKCHUIBI U COJIU Keje3a bu6mmoreka [IOK
(IT) n xene3a (III) https://m.edso00.ru/00ae35e6

58 O0001IeHNEe U CHCTeMAaTU3aIUs
3HAHUM
[TpakTuueckast paborta Ne 7. Pemenue

59 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnnoreka [JOK
«BaxHeume MeTaJlibl U UX https://m.edsoo.ru/00ae3de8
COCTMHECHUS»

Brruucnenus mo ypaBHEHUSIM
XUMUYECKUX PEaKUUi, €CIM OJUH U3

60 peareHToB /1aH B U30BbITKE WU bubnuoreka [IOK
COIEPKUT IpUMeCcH. Beruncnenus https://m.edso00.ru/00ae1750
MacCOBOM JIOJTM BbIXOJIa MPOAYKTa
peaxiuu

61 O06o011eHre U cucTeMaTu3alus
3HAHUM
Konrtponsnas padora Ne4 o teme

62 «BakHeWIe MEeTaTbl U UX
COCTMHEHUS»

63 BemecrBa u maTepuainsl B bu6mmorexa [IOK
MTOBCEJHEBHOM KU3HH YEIIOBEKa https://m.eds00.ru/00ae3f50
XHMHYECKOe 3arpsi3HeHue bub6nuorexa [IOK

64 . .

OKPY’KaroIlEe cpebl https://m.edso00.ru/00ae4270

65 Ponp xumuu B penieHnu bubnuoreka [IOK



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
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https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270

9KOJIOTHYCCKHX l'IpO6J'ICM

https://m.edso0.ru/00ae4270

66 PesepBHblii ypok. O60011eHNE U 1 bubnmoreka [JOK
cucTreMaru3anus 3HaHUM https://m.edso00.ru/00ae0dOa
67 Peseprublit ypok. O6o0mIeHNE U 1 bubnuoreka [IOK
cHUcTeMaTU3alus 3HaHUI https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O600111€HNE U 1 bubnmoreka [JOK
cucTreMaru3anus 3HaHUM https://m.edso00.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME
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IMPOBEPAEMBIE TPEBOBAHUS K PE3YJIIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJBHOMN ITPOT'PAMMBbBI

8 KVIACC

Kox
NMPOBEPAEMOro
pe3yJbTara

1

11

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTeJIbHOI MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

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

pacKpblBaTh CMBICII OCHOBHBIX XMMMUYECKHUX IOHSATHUH: aTowm,
MOJIEKYyJIa, XUMHUYECKUI 3JEMEHT, IPOCTOE BELIECTBO, CIO0XKHOE
BEIIECTBO, CMeCh (OJHOpPOJAHAs W HEOJHOPOJHAs), BaJEHTHOCTD,
OTHOCHUTENIbHAs aTOMHAs W MOJIEKYJIIpHAas Macca, KOJIMYECTBO
BEIIECTBA, MOJIb, MOJIIPDHAs Macca, MaccoBas [0S XMMUYECKOIO
JJIEMEHTa B COEJMHEHUH, MOJSIPHBIM 00BEM, XMMHUYECKas peakuus,
KJacCU(pUKALMA  pEaKkIHil:  peakuuu  COEAUHEHHs,  peaKluu
pa3IOKEHUs,, PEAaKIMU 3aMelIeHMs, peakuuu oOMeHa, 3K30- U
SHAOTEPMUYECKUE PEAKIHUU, TEIIoBOW 3 (EKT peakiuu, pacTBOp,

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

1.2

HIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBLIX XWMHYCCKHUX MOHATHHA U

MMPUMCHATDH 3TU MMOHATHS ITPU OIIMCAHUHN BCUICCTB U UX npeBpameHI/Iﬁ

1.3

14

1.5

UCMOJIb30BaTh XMMUYECKYI0 CHUMBOJMKY JUISI COCTaBlIEHHsS (OpMyI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIUN

pacKpbpIBaTh  CMBICI  3aKOHOB  COXPAHEHUs MAacChl  BEILECTB,
IIOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJIIDHOTO Y4Y€HMs, 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

YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MO TEIJIOBOMY D (DEKTy)

1.7

BBIUHCIISATH OTHOCHUTEIBHYIO MOJIEKYSIPHYIO U MOJSIPHYIO MAacChl

BCIICCTB




1.8

1.9

1.10

2.1

BBIUMCIISITH MAacCOBYIO JIOJIO XMMHMUYECKOTO 3JIEeMEHTa Mo (dopMmyie

COCIUHCHMUS,
BBIYMCIISATh MACCOBYIO JIOJIIO BELIECTBA B PaCTBOPE

MPUMEHSTh €CTCCTBCHHOHAYYHBIC METObI IMO3HAHUS — HAOIIOICHUE,
U3MEpEeHHe,  MOJEIMPOBAaHUE,  OKCIEPUMEHT  (peajbHBli U
MBICJICHHBIN )

ITo Teme: «BaxxHelne npeACTaBUTEIM HEOPTAHUUECKUX BEILIECTBY»

PacCKpbeiBaTb CMBICJI OCHOBHBIX XHMHWYCCKUX MMOHSTHA: OKCHun,

KHCJIOTa, OCHOBAHHUEC, COJIb

2.2

OMpeAC/IAATh NPUHAMJIC)KHOCTL BCHICCTB K OHpeIICJIéHHOMy KJ1accy

coenuHeHul no popMynam

2.3

KJ'IaCCI/I(l)I/II_II/IpOBaTB HCOPraHUM4CCKUEC BCIICCTBA

2.4

XapakTepu3oBaTh (OMUCHIBATh) OOIIME XHWMHUYECKHE CBOMCTBA
BEIIIECTB PA3JIMYHBIX KJIACCOB, MOJTBEPXKIasi OMHCAHUE MPUMEpPaMU

MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIUX XUMHWYCCKUX peaKI_II/Iﬁ

2.5

IIPOrHO3UPOBATH CBOMCTBa BCMICCTB B 3aBHCHUMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOXHOCTHU TIPOTCKAHUA XHUMHWYCCKUX

HpeBpaH_[eHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

2.7

3.1

CJel0BaTh MpaBWJIaM [OJIb30BAHUA XUMHUYECKOM TOCYIOM U
1abopaTOpPHBIM 00OPY/IOBAHMEM, a TaKXKe IpaBUJiaM OOpaIleHus C
BEILIECTBAMH B COOTBETCTBUHU C HMHCTPYKLHUSAMU TIO BBINOJTHEHHUIO
1a00paTOPHBIX XUMUUYECKHX OMBITOB MO TMOJYYEHUIO U COOUPaHHUIO
ra3o00pa3HbIX BelIECTB (BOAOPOAAa W KHUCIOPOJa), MPUTOTOBICHUIO
pacTBOpPOB € OMNPEACIIEHHON MacCOBOM JOJIEW PAacTBOPEHHOTO
BEILIECTBA, INIAHUPOBATh U MPOBOAUTH XUMUYECKUE SKCIIEPUMEHTHI 110
pacro3HaBaHUIO PACTBOPOB IMEJIOYEH M KHUCIOT C IOMOIIBIO
MHAUKATOPOB (JakMyc, ¢peHondTaaert, MEeTUIOPaHXK U IpyrHe)
MIPOBOJIUTH PACUYETHI IO YPAaBHEHUIO XUMHYECKOW PEaKIu

I[To Teme: «llepmogmueckuit 3akoH u Ilepmogmueckass cucrema
xumuyeckux snemeHtoB JI. M. MengeneeBa. CtpoeHue aTOMOB.
Xumuueckas cBsizb. OKMCIUTEIbHO-BOCCTAHOBUTEIbHBIEC PEAKIIUN)
pPacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX HOHSATHHI: SApO aToma,
QIIEKTPOHHBIA CJIOW aToma, aTOMHAas OpOWTamb, paguyc aroma,

XUMHYECCKas CBA3b, IOJIsIpHad W HCEIOJISIpHasd KOBAJCHTHasdA CBA3b,




3.2

3.3

ANEKTPOOTPHUIIATEIIBHOCTh, HWOHHAs CBs3b, WOH, KaTHOH, AaHWOH,

CTENEHb OKUCIICHUS
KJIacCU(UIIUPOBATh XUMUYECKHUE DIIEMEHTHI

OMHKCHIBATh U XapaKTepu3oBaTh TaOimuHyto (opmy [leproaumdeckoit
CHUCTEMbl XMMHYECKUX DJJIEMEHTOB: pa3jIMyuyaTh IOHATHUS «IJIaBHAs
noarpynna (Arpynma)» u «nobounas mnoarpynna (brpynma)y,

«MaJibley» U «OOJIbIIIHE) IIEPpUOabI

3.4

3.5

packpsiBaTh cMmbica Ilepumoandeckoro 3akona JI.M. Menpaeneena:
JIEMOHCTPHUPOBATh TOHUMAaHUE MEPUOINUECKOM 3aBUCUMOCTH CBOMCTB
XUMHUYECKUX JJIEMEHTOB OT HuX mnoinoxenus B Ilepuonnyeckoii

CHUCTEMCEC

COOTHOCHTH  O0O3HAYCHHWs, KOTOphIE WMEIOTCSA B  TabmuIie
«[lepuonuyeckass ~ cucTeMa  XHUMHYECKMX  dnementoB  JI.U.
MemnpeneeBay C YHUCIOBBIMH XapaKTEPUCTHKAMH CTPOCHHS aTOMOB
XUMHUYECKHX OJJICMEHTOB (COCTaB W 3apsja sjpa, oOImee YHcio

QJICKTPOHOB U PACIIPCACICHHUC UX I10 3JICKTPOHHBIM CJ'IOSIM)

3.6

3.7

9 KIIACC

Kona
NPOBEPAEMOro
pe3yJbTara

1

11

OIIPCACIIATD CTCIICHb OKHCJICHUA OJICMCHTOB B 6I/IHapHLIX

COETUHEHUIX

ONpEeNeNsATh BUJl XUMHUYECKOW CBsI3W (KOBaJeHTHAs M HOHHAas) B

HEOPTaHNUYCCKUX COCAUHCHUAX

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOI
00pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOT'O 00111ero 00pa3oBaHus

ITo Teme: «BemecTBo U XUMUYECKasT PEAKIIUS)

pacKpbIBaTh CMBICII OCHOBHBIX XHUMHUYECKHMX IIOHATUH: pacTBOp,
AIIEKTPOJIUTHI, HEIJIEKTPOJIUTHI, AIIEKTPOJUTHYECKAs JAUCCOIHALIHS,
peaknuu MOHHOro OOMEHa, KaTalu3aTop, XMMHYECKOe paBHOBECHE,
oOpaTtumble u HeoOpaThMble peakiuu,
OKHUCJIUTEIbHOBOCCTAHOBUTEIIbHBIE peaxkuu, OKHCIJIUTETD,
BOCCTAHOBUTEIIb, OKHCICHHE M BOCCTAHOBIIEHHE, aJIOTPOIUS,
aMpOTEepHOCTh,  XMMHUYECKas  CBsA3b  (KOB&JIGHTHAs, HWOHHaf,

MeTaJlJIM4ecKasi), KpUCTaJUIMuecKas peméTka, CIUIaBbl, CKOPOCTh




XUMHUYECKON peaKkuu

1.2

13

14

WLTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHUYECKHX IOHATHH |
HpI/IMeHHTB OTH IIOHATHUS HpI/I OIINCAaHUU BCIIICCTB U UX HpeBpaH_[eHI/Iﬁ
COCTAaBJIATH ypaBHeHI/IH 3JICKTpOHHTPI‘-IeCKOI7[ Jucconuanumu KHUCIIOT,
[IeJI0Ye ¥ COJICH, IMOJIHBIE M COKpAIIEHHBIC YpAaBHCHHS DEaKIuil
HOHHOI'0 0OMeHa

paCKpBIBaTB CyH_IHOCTL OKHCIUTCIBbHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ

IMOCPEACTBOM COCTABJICHUSA 3JICKTPOHHOI'O 0ajaHca 3THUX peaKHI/Iﬁ

1.5

MpOBOAUTH paC‘léTH 10 YPaBHCHHUIO XHUMHYCSCKOHN pCaKnuu

Ilo temam: «Hemeraiuibl U uUX coequHeHUS» U «MeTaipl U HUX

COCIUHCHU A

2.1

2.2

XapaKkTepu30BaTh (OMUCHIBATh) OOIIHE U crienu(pUIecKre XUMHUYECKHe
CBOMCTBAa TPOCTBIX U CJIOXKHBIX BEIIECTB, MOJTBEPXkIasi OINHUCAHUE
pUMepaMU MOJIEKYJISIPHBIX M MOHHBIX YPaBHEHUI COOTBETCTBYIOLINX

XAMHYECKHUX PEaKIUi

COCTAaBJIATb YPAaBHCHUA peaxunﬁ, MOATBCPKAAIOIMINX CYHICCTBOBAHUEC

TeHETUYECKOM CBA3U MCKAY BCIICCTBAMH PA3JIMIHBIX KJIIACCOB

2.3

MMPOrHO3UPOBATH CBOMCTBa BCIICCTB B 3aBUCUMOCTU OT UX CTPOCHMUA,
BO3MOXHOCTH HNPOTCKAHUSA XUMHUUYCCKUX HpeBpaHIGHI/Iﬁ B PA3JIMYHBIX

YCIIOBHSIX

2.4

cleoBaTh MpaBWJIaM TIONB30BAaHUS XUMHUYECKOW TIOCYAOH W
1abopaTOpPHBIM 00OPY/IOBAHMEM, a TaKXKe IpaBUJiaM OOpaIleHus C
BEIIECTBAMH B COOTBETCTBHUH C HMHCTPYKIUSMHU IO BBIOJIHEHUIO
J'Ia60paTOpHI)IX XUMHUYCCKUX OIBITOB IO IMOJYUYCHUIO U C06I/IpaHI/II-O

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

2.5

3.1

MPOBOJAUTh PEAKIMHU, MOJATBEPKAAOIINE KAaYECTBEHHBIM COCTaB
pa3IMYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM IMYTEM XJIOPHI-,
Opomun, womupa, kapOonar, Qocdar, cummkar, cymbdar,
TUAPOKCUJAMOHBI, KATHOHBI aMMOHHS, MOHBI H3yYEHHBIX METAJJIOB,

MIPUCYTCTBYIOLINE B BOAHBIX PACTBOPAaX HEOPraHUIECKUX BEIIECTB
ITo Teme: «XuMHUs 1 OKpY’KaroIIas cpeia»

pacKkpbIBaTh  CMBICII OCHOBHBIX XuMmuyeckux mnoHstuii: [IJK

BEILIECTBA; KOPPO3HS METAIIIOB

3.2

MNPUMCHATH OCHOBHBIC OIICpalun MBICIIUTEITBHOM ACATCIIbHOCTH —




aHaJIu3 W CHHTE3, CpaBHEHHE, OOOOIIEHHE, CHUCTEeMAaTH3aIUIo,
BBIABJIICHHUC HpI/I‘II/IHHO-CJIe,IICTBCHHBIX CB$I3GI>'I —  JJId I/I3y‘-IeHI/I$I
CBOMCTB BEIIECTB M XUMHYECKHX PpEaKIIMi;, eCTCCTBCHHOHAYYHBIC
METOJIbI TIO3HAHWSI — HaOJIOJICHUEe, W3MEpPEHUE, MOJICITHPOBAHHUE,

HKCIIEPUMEHT (peajbHbI U MBICICHHBIN)




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KUIACC

Koxa
1

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKaHUSA
HepBOHa‘IaJ'IBHBIe XHUMHUYCCKHUEC ITOHATUA

11

[Ipenver xumuu. Ponp XUMHUM B JKU3HHM uYeloOBeKa. XHMHS B CHUCTEME HayK.
Tena u BemiecTBa. PuU3MUECKUE CBONCTBA BEIIECTB. ATperaTHOE COCTOSHUE

BCIIICCTB

1.2

1.3

[TonsiTrie 0 MeTOAax MOo3HAHUS B XUMUU. YncThie BemecTBa U cmecH. CrocoObl
pas3zaeneHus cMecen
ATOMBI W© MOJICKYIJIBI. Xumuueckue d3yeMeHTbl. CHMBOJBI XHUMHYECKHX

JJICMCHTOB. HpOCTHe H CJIOXXHBIC BEIICCTBA. ATOMHO'MOJ’IeKy.]U{pHOC YUYCHHUC

1.4

1.5

Xumnueckas popmyina. BaneHTHOCT, aTOMOB XMMUYECKHUX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemlecTB.  OTHOCUTENbHas  aTOMHas  Macca.
OTtHocuTenbHAsE MOJIEKYJIApHAs Macca. MaccoBast 1011 XUMUYECKOTO 2JIEMEHTA
B COCIMHEHUU

KomnuectBo BemecrBa. Moisb. MomsipHasg Macca. B3auMocCBsI3p KOJIMYECTBa,
Macchl M 4HcIa CTPYKTYPHBIX €IWHUI] BellecTBa. Pacuérel mo Qopmynam

XUMHYECKHX COCIUHEHUM

1.6

dusnueckue U XUMHUYECKUE sABJICHHSA. XUMUYECKas peakius U €€ NPU3HAKU.
3aKOH COXpPaHEHHUs Macchl BEUIECTB. XUMHUUecKue ypaBHeHus. Kinaccudukanus

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

1.7

XUMHUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOU MOCYA0H, C TpaBUIaMU
paboTel B JabopaTopun W mpuéMamMu OOpalieHus C  JabopaTOPHBIM
o0opy/soBaHUEM, H3yYe€HHE U ONUCaHHe (HU3MUYECKHX CBOWCTB 00paslioB
HEOPTraHWYECKUX BEMIeCTB, HaOmogeHne ¢GU3NUecKuX (TUIaBIICHHE BOCKA,
TasiHUE JIbJIa, pAaCTUPAHKUE caxapa B CTYIKE, KHUIIEHHE U KOHJEHCAIHs BOJIbI) U
XUMHYECKHX  (TOpeHHE CBEYd, [pOKaJMBaHWE MEIHOW  IPOBOJIOKH,
B3aMMOJICHCTBHE Mella C KHUCIOTOW) sIBIEHUHM, HAOMIOJeHHWE U OIMHCaHUe
MPU3HAKOB TMPOTEKAHUSA XUMHUYECKHX peaknuii (pa3jokeHue caxapa,
B3aMMOJICHICTBHE CEPHOM KHUCJIOTBI C XJIOPHIOM Oapusi, pPa3IoKECHHE
ruapokcuaa meau(ll) mpu HarpeBanwuu, B3aMMOICHCTBHE JKeJie3a C PACTBOPOM

conu meau(1l), m3yuenue crnocob6oB pazaeneHus: cMeceil (C MOMOIIbI0 MarHUTa,




2.1

2.2

2.3

bunsTpOBaHWE, BBITAPUBAHKE, TUCTUIUIALMS, XpoMarorpadus), MpoBeACHUE
OYNCTKU HOBapeHHOI\/JI coJu, Ha6JIIOI[eHI/Ie " OIIMCAHUC PE3YJIbTATOB ITPOBCACHUA
OMBITA, WLTFOCTPUPYIOIIETO 3aKOH COXPaHEHHsI MAacChl, CO3JaHUE MOJIEIei

MOJIEKYJI (I1apOCTEP>KHEBBIX )
Baxwuelime npeactaBUTeNId HEOPraHUYECKUX BEILIECTB

Bo3ayx — cmech razoB. CocrtaB Bo3nyxa. Kucinopom — anemMeHT W mpocToe
BenlecTBo. Haxoxaenuwe kuciaopoja B mpupoje, Gpusndeckrue M XUMHUYECKHe
cBoiicTBa (peakuuu ropenusi). Oxcuzapl. [Ipumenenue kucimopona. CrocoOb
MOJIyYeHUsl KHUCIOpoJa B J1abOpaTOpuud M IPOMBILUIEHHOCTH. Kpyroopot

Kucinopoza B npupoze. O30H — aorponHas MoaAupUKaLus KUCI0poaa

TernoBoit 3P PeKT XUMUIECKON peaKkIui, TEPMOXUMUIECKAE YPAaBHEHHS, IK30-
Y DHIOTEPMUYECKUE PeaKUK. TOIUINBO: yrojib U MeTaH. 3arpsA3HEHHUE BO3/1yXa,
ycuiIeHHe IapHUKOBOro 3¢ dexra, pa3pyieHre 030HOBOTO CII0s

Bonopon — snemeHT m npocroe BemectBo. HaxoxkzneHue BooopoAa B IPUPOZE,
¢u3nueckue W XUMHYECKHE CBOMCTBA, NPUMEHEHHE, CIOCOOBbl MOIYYEHHUS.

Kucmaote! u comu

2.4

MossipHblil 00bEM ra30B. Pacy€Thl o XMMHUYECKUM YpaBHEHHSIM

2.5

2.6

®usnyeckue CcBoWcTBa BOAbl. Boma kak pacrBoputens. PacTBOpEL
HacpiiienHbpie 1 HEHACHIIIEHHBIE pacTBOPbL. PacTBOPHUMOCThH BEIIECTB B BOJE.
MaccoBass nons BemecrBa B pacTBOpe. XUMHUUYECKHME CBOMCTBA BOJBIL.
OcHoBanusi. Ponb pacTBOpoB B Mpuposie M B XKM3HU ueloBeka. KpyroBopor
BOJAbl B MpUpOAE. 3arpsA3HEHUE MPUPOIHBIX BoA. OXpaHa U OYHMCTKA
MIPUPOHBIX BOJT

Knaccudpukanuss nHeopranmueckux coenunennit. Oxcuapl. Knaccudukarus
OKCHJIOB: cojeoOpasywimue (OCHOBHBIE, KHCIOTHBIE, amQoTepHble) U
HecosieoOpazyronue. Homenknarypa okcuaoB. dusnueckne M XUMHYECKHE

CBOMCTBA OKCHIOB. HOHy‘-ICHI/IC OKCHUI0B

2.7

OcHoBanmst. Knaccudukanuss ocHOBaHUM: WIENOYM U HEPACTBOPUMBIC
ocHoBaHMs. HoMmenkiatypa ocHoBaHMil. PU3NYECKHE U XUMHYECKHE CBOMCTBA

ocHoBaHui. [lorydennre ocHOBaHMM

2.8

Kucnotel. Knaccuduxamus kucinor. Homenknatypa kuciaor. dusnyeckue u
XUMHYECKHE cBoMcTBa KucIOT. Psag aktuBHocTH MeTtaiuioB H.H. bekerosa.

[Tonydyenue kuciaor

2.9

Comu. Homenknatypa coseil. @u3nuecKkue M XUMHYECKHE CBOMCTBA COJIEH.

ITonyuenue coiuei




2.10

I'ereTmueckas CBI3b MEXKIY KilaCCaMH HCOPraHN4CCKUX CO@I[I/IHGHI/Iﬁ
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3.1

3.2

XVMMHYECKUN  DKCIEPUMEHT: KadeCTBECHHOE  OIpPEACICHUE  COACpKaHUS
KHCJIOpO/ia B BO3JyXe, MOJy4YeHHEe, cOOMpaHue, pacrlo3HaBaHHE U HM3Y4YECHHUE
CBOWCTB KHCIIOPOJa, HAOII0AEHNE B3aUMOJICHCTBUS BELIECTB C KUCIOPOAOM U
YCIIOBUSI BOBHUKHOBEHUS U NPEKpallleHus: TOpeHus (Iokapa), 0O3HAKOMJIEHUE C
o0Opa3llaMl OKCHJOB U OIMCaHME HUX CBOMCTB, MOIy4yeHUe, coOupaHue,
pacno3HaBaHUE M M3Y4YEHUE CBOMCTB BOJIOpoJa (TOpeHHE), B3aUMOJCHCTBHE
BostopoJia ¢ okcuaoM Meau(Il) (Bo3MoKHO MCIIOJIb30BaHUE BUAECOMATEPUATIOB),
HaOmo/ieHue 00pa3IoB  BEHIECTB KOJMYECTBOM | MOJb, WCCIEAOBAHUE
0COOEHHOCTEH pacTBOPEHHUS BELIECTB C Pa3JIMYHOM PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHON MAacCOBOM JOJIEH PACTBOPEHHOIO
BEIIIECTBA, B3aUMOJEHCTBUE BOJAbI C MeTalIaMH (HAaTpUEM U KaJbLMEM)
(BO3MOXHO MCHOJb30BAaHUE BUJEOMATEPHUATIOB), OIPEJIEICHUE PaCTBOPOB
KACIOT M 1IeJloYeil ¢ IOMOIIbI0 MHIUKATOPOB, MCCIEJOBaHUE OO0pasLoB
HEOPraHMYECKUX BEIIECTB pA3JIMYHBIX KJIacCOB, HAOIIOJACHHWE W3MEHEHUS
OKpPAacKM MHJIUKAaTOpPOB B pacTBOpax KHCIOT U IUEIOYEH, H3y4YEeHHUe
B3aumozeiictBus okcunga Meau(ll) ¢ pacTBopom cepHON KHCIOTBI, KUCIOT €
MeTaJlJIaMH, peaKIni HEUTpaIN3alui, OJyYEHUE HEPACTBOPUMBIX OCHOBAHMI,
BBITECHEHHUE OJHOr0 MeTajula JApPYTMM M3 pacTBopa COJIM, peElIeHHe
DKCIEPUMEHTAIbHBIX 3a1ad Mo TeMe «BakHeiime Kiacchl HEOPraHMYECKHX

COCTUHEHUIN)

[Tepnoanueckuit 3akoH u [lepuoanyeckas cucTeMa XMMHUYECKUX 3JIEMEHTOB
J .. MenneneeBa. CtpoeHne aToMoB. XUMU4ecKas CBsi3b. OKUCIUTENBHO-

BOCCTAHOBUTCIIbHBIC PCAKIITNN

[lepBbie TOMBITKK KJIAcCH(DUKAUA XUMHUYECKUX OdieMeHTOB. [lonsTHe o
TPYIax CXOJHBIX AJIEMEHTOB (IIEJOYHBIE W IIETOYHO3EMENIbHBIC METaJIIbI,
TaJloTeHbl, WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3yrT amMpOoTepHBIC

OKCHUABI U THAPOKCHUIBI

IIepnonnueckuii 3akoH. [lepnoanueckas cuctema XuMu4eckux aemeHTos J[. 1.
Meneneesa. Koportkonepuoanast u JUIMHHONIEPUOAHAS ¢bopmbl
Ilepnonnueckoir cucrteMbl xuMuueckux anemeHToB JI.MI. Menneneesa.
IIepuoasl u rpynmbl. PUZHMYECKUH CMBICI IMOPSIAKOBOIO HOMEpPA, HOMEPOB

nepruoaa U rpyImiibl 3JICMCHTA

3.3

Ctpoenune atomoB. CoctaB aTOMHBIX siiep. M3otomnbl. DinekTpoHbl. CTpoeHue

AIIEKTPOHHBIX 000JI04eK aroMOB TNepBbIX 20 XUMHYECKHX 3JIEMEHTOB




3.4

3.5

ITepuoanueckoit cucremnl .M. MenaeneeBa. XapakTepucTUKa XUMHUYECKOTO

AJIEMEHTA IO ero noyoxkeHuto B [lepuoanueckoni cucreme .M. MenneneeBa

3aKOHOMEPHOCTH M3MEHEHUsI paauyca aTroOMOB XHUMHUYECKHX DJIEMEHTOB,
METAIMYECKUX W HEMETAIUIMYECKHX CBOMCTB IO TpylnmamM MU IEepUOaM.
3nauenue [lepuoanueckoro 3akoHa u lleproauyeckoit cUCTEMbl XUMUYECKUX
3JIEMEHTOB JUIsl pa3BUTHUS Hayku W npaktuku. .M. MennaeneeB — yd€HbId U

rpak1aHuH

Xumnueckass cBsizb. KoBaneHTHass (MOJsipHass M HEMOJIApHAsi) CBS3b.

:‘)HGKTpOOTpI/IHaTeHBHOCTI) XHMHYECKHX 3j1eMeHTOB. MloHHas CBSI3h

3.6

3.7

Crenenp okucieHusa. OKHUCIMTEIFHOBOCCTAHOBHUTEIIbHEIC pE€aKuuu. HpOHCCCLI

OKHCJICHHUS B BOCCTaHOBJICHUA. OKUCIUTEIIN U BOCCTAHOBUTEIIN

XVUMUYECKUH HKCHEPUMEHT: H3Y4YeHHME O0O0paslloB BELIECTB METAUIOB H
HEMETAJUIOB, B3aUMOJEHCTBUE TUAPOKCUIA LUHKA C pacTBOpPaMU KHUCJIOT U
11eJI0YeH, MPOBEACHHUE OINBITOB, MIUIFOCTPUPYIOLUIUX MPUMEPBI OKHCIUTEIBHO-

BOCCTAHOBUTEJIbHBIX pEaKluil (TOpeHue, peakliuu pas3ioKeH!sl, COeITMHEHUS)

9 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAePKAHUSA

BemectBo 1 XuMu4deckas peaKuus. HOBTOpeHI/IC

11

[Tepuonnueckuii 3akoH. Ilepuoguueckas cucrema XUMUYECKUX dyeMeHTOB J[. 1.
MenpeneeBa. CTpoeHue aToMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOMCTB
XUMUYECKUX DJEMEHTOB IMEPBbIX TPEX MNEPUOAOB, Kajus, KalblUsi U HX
COCJMHEHHI B COOTBETCTBUU C TOJIOKEHHEM 3JIeMeHTOB B Ilepuonnueckoi

CUCTCMC U CTPOCHUCM HUX ATOMOB

1.2

CrpoeHne BelecTBa: BHJAbl XUMHUYECKOM CBA3U. THUNBI KPHUCTANIMYECKUX
pEETOK, 3aBUCMMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOW PEIIETKU
U BUJa XuMudeckoi cBszu. Kiaccudukanuss 1 HOMEHKIaTypa HEOPraHUu4eCKUX
BELIECTB (MEXAYHapoAHas U TpUBHAJIbHAs). XMMHUUYECKUE CBOWCTBA BELIECTB,
OTHOCAIIMXCSA K  PA3JIMYHBIM  KJaccaM HEOPraHWYECKUX COEIUHEHUH,

TCHCTUYCCKAasA CBA3b HCOPTAHNYCCKUX BCILICCTB

1.3

Knaccudukanus XMMUYECKUX PeaklUid M0 pa3IMyHbIM MpU3HAKaM (110 YHUCITY U
COCTaBy YyYacTBYIOIIMX B PpEakKLUU BELIECTB, MO TEIUIOBOMY 3(pdeKkTy, Io
M3MEHEHMIO CTENeHEH OKHMCICHHS XMMHUYECKHX JJIEMEHTOB, 10 OOpaTHMOCTH,

0 y4acTHUI0 KaTaiu3atopa). OK30- W DSHIOTEPMHUYECKHE PEaKIuH,




TepMOXUMHUYECKHe ypaBHeHU. [IoHATHE O CKOPOCTH XMMHUUYECKOI peakiuu

14

1.5

[TonsiTe 00 0OpaTUMBIX M HEOOpPATUMBIX XMMHUYECKUX peakuusax. [lonstue o
TOMOTEHHBIX U FeTePOreHHbIX peakiusix. [[oHaTre 0 XMMUYeCKOM PaBHOBECHU.
@DakTophl, BIHUAIIINE HAa CKOPOCTh XHMHUYECKOW pEaKkUUd M TOJOKEHHE

XUMHYCCKOTI'O paBHOBECUA

OKHCIUTENbHO-BOCCTAHOBUTEIIHHBIC peakuuu, 3JIEKTPOHHBIN OanaHc
OKHCIIUTENbHO-BOCCTAHOBUTENBHON  peakuuu.  CocraBiieHHEe  ypaBHEHUU
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMHA C MCIIOJIb30BAaHUEM METOJa

OJICKTPOHHOI'O OajnaHca

1.6

Teopus 37E€KTPOIUTUUECKON TUCCOLMAIMU. DJIEKTPOIUTHI U HEINEKTPOIUTHI.
Karunonsl, annonsl. MexaHu3m JUCCOLMAIIMN BEUIECTB C PA3JIMYHBIMU BUJIAMU
xumuueckoi cps3u. Ctenenp guccoruanui. CUIbHBIE U cIa0ble SIEKTPOIUTHI.
Peaknmm moHHOrO OOMEHA. YCIIOBHS MPOTEKAHHS pPEaKIUidi MOHHOTO OOMEHa,
MOJIHBIE W COKpalI€HHbIE WOHHBIE YypaBHEHMs peakiui. CBoicTBa KHUCIOT,
OCHOBAaHMH H COJIC B CBETC TPEIACTABICHUNA OO0 3JICKTPOITHTUICCKON

AucCconnuanuu. KauecTBeHHEBIE PCaKlu Ha HOHLI. ITonsTue o TUAPOJIU3C coJieit

1.7

XUMUYECKUI HKCIIEPUMEHT: O3HAKOMIIEHHE C MOJENISAMHU KPUCTAJUIMUECKUX
PEIETOK HEOPraHMYECKUX BELIECTB — METAJUIOB M HeMeTauloB (rpadura u
arMasa), CJIO’KHBIX BEUIECTB (XJIOpua HATpHsl); MCCIEIOBAHUE 3aBUCHMOCTH
CKOPOCTM XHUMHYECKOM peakuuu OT BO3ACUCTBUS Ppa3IMUHBIX (PAKTOPOB;
UCCIIEIOBAaHUE  DJIEKTPONPOBOJHOCTH  PAacTBOPOB  BEILIECTB,  Ipolecca
JUCCOLMALUM  KUCJIOT, Iejaoded M conell  (BO3MOXKHO HCIOJIB30BaHME
BUJICOMATEPHUAIIOB); TMPOBEACHHUE ONBITOB, WUIIOCTPUPYIOIIUX IMPU3HAKU
IpOTEeKaHMs peakluil HOHHOro oOMeHa (00pa3oBaHUE OcajKa, BbIJCIEHHUE Ta3a,
o0Opa3oBaHHe BOJbl); OINbBITOB, WJUIIOCTPUPYIOLINX MPUMEPHl OKHUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEaKLUil (FOpeHHe, peakiy pas3yioKeHUs, COeIUHEHUs);
pacrno3HaBaHHe HEOPTaHWYECKUX BEIIECTB C TOMOIIbIO KaueCTBEHHBIX peaKuil

Ha MOHBI; pCIICHUC SKCIICPUMCHTAJIbHBIX 3a1a4

HemeTannsl 1 UX COeAUHEHUS

2.1

OOmass xapaktepuctuka rainoreHoB. (OCOOEHHOCTH CTPOEHHUSI AaTOMOB,
XapakTepHBIC CTeTIEHN OKucieHus:. CTpoeHne u (GU3nIecKre CBOMCTBA MPOCTHIX
BEIIECTB — TAJOreHOB. XHMMHUYECKHME CBOWCTBA Ha IIPUMEpPE  XJopa
(B3amMoJIelicTBHE C MeETaUIaMH, HEMETaJUIaMH, IIeJI0oYaMu). XJIOPOBOAOPOI.
ConsiHast KMCIIOTa, XUMUYECKUE CBOMCTBA, MOJIy4eHHUE, puMeHenue. JleiictBue

XJIOpa M XJIOPOBOJOPOJAa Ha OpraHM3M 4YellioBeka. BakHeliine XJIOpUIbl U UX




HaxO0KJICHUE B MIPUPO/IC

2.2

2.3

2.4

2.5

OO6mas xapaktepuctuka 3ieMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHbIC CTeneHn OKucieHus. CTpoeHne u (hU3MUecKue CBOMCTBA
MPOCTBIX BEHIECTB — KHUCJIOPOAa M CEphbl. AJUIOTPONHBIE MOAU(PHUKAIIUN
KHMCIIOpo/ia U cepbl. XUMHUYECKHUe cBoiicTBa cepbl. CepoBOOpPOA, CTPOEHUE,
¢dusznueckue M XUMHUYECKHe CcBOMCTBAa. OKCHUIBI cepbl KaK MpeCTaBUTENH
KHCIIOTHBIX OKCHAOB. CepHas KUCIOTa, PU3NYCCKUE U XUMHYECKHE CBONCTBA
(oOmue Kak mpecTaBUTENs Kilacca KUCIOT W cnenuduueckue). XUMHICCKUE
peakiuu, JeKalMe B OCHOBE MPOMBIIIICHHOTO Croco0a IMOJydyeHHsI CepHOU
kucnotel. [Ipumenenue. Conu cepHOM KHCIOTHI, Ka4eCTBEHHAs peaklus Ha
cynbgar-uoH. HaxoxmeHnue cepel U €€ COCNMHECHUN B TPUPOJE. XUMUYECKOES
3arpsi3HEHUE OKPYXKAIOIIeH Cpelbl COCTUHEHUSMU cepbl (KUCIOTHBIC TOX[IH,

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

OOmast xapaktepucTuka 5ieMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTENICHU OKUCIIEHUs. A30T, pacCIpOCTpaHEeHUE B IPUPOJIE,
¢usnveckre U XUMUIeCKre cBoiicTBa. KpyroBopor a3ora B mpupojae. AMMHaK,
ero (u3nM4ecKue M XMMUYECKHE CBOMCTBa, ModydyeHue U npumeHeHue. Comu
aMMOHUA, nux (i)I/I?)I/I‘IeCKI/IC n XUMHUYCCKUC CBOﬁCTBa, IMPUMCHCHUC.
KauecTBeHHast peakuus Ha MOHBI aMMOHUA. A30THasl KUCIIOTA, €€ IOJyYEHHE,
¢dbu3nMvecKkue W XHUMHUYECKHE CBOMCTBa (0OlIMe Kak TPEACTaBUTENsS Kiacca
KUCIOT U cnenuduyeckue). Mcnonb3oBaHue HUTPATOB M CoJiell aMMOHHS B
KauecTBE MHUHEPAIbHBIX yN0oOpeHuil. XUMHUYECKOe 3arpsi3HEHHE OKpY Karolei
Cpebl COEMHEHUSMH a30Ta (KHCIOTHBIE TOKAM, 3arpsi3HEHUE BO3yXa, MOYBbI

1 BOJIOEMOB)

®ocdop, amtoTponHsle Moaudukanuu gocdopa, pusnUeckre U XUMUYECKHE
ceoiictBa. Oxcupa dochopa(V) u dochopuas kucnora, Gusudeckue u
XMMUYECKHe CBOWCTBa, mosydeHue. lcmonb3zoBaHue ¢ochaToB B KayecTBe

MUHEPAIBHBIX YIO00OpEeHH

Obmas xapaktepuctuka 3yeMeHToB [VA-rpymnmbel. OcoO€HHOCTH CTpPOEHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHUS. YIVIEpOJ, aJUIOTPOIIHBIE
Moau(UKaAIMKM, paclpOCTpaHEHHE B MNpUpoae, (U3MUECKHe M XUMHYECKHE
cBoiicTBa. Ancopbuus. Kpyrosopot yriaepona B npupoae. OKcuasl yriaepona,
nux Q)HSHLIGCKI/IG U XUMHNYECKHEC CBOI\/’ICTBa, )ICIZCTBI/IG Ha JXHUBBIC OpPraHU3MBbI,
MOJTyYeHHE M NMPUMEHEHHE. DKOJIOTHYecKre MpoOIeMbl, CBA3aHHBIE C OKCHUIOM

yrinepona(IV); rumoresa rno0anbHOTO TOTEIUICHHS KIMMAaTa, NapHUKOBBIN




2.6

a¢pdext. YrompHas kuciora W €€ cond, UX (UINYECKUEC U XUMHUUYECKHE
CBOWCTBa, MOJy4YeHHE W mpuMeHeHue. KadecTBeHHas peakiusi Ha KapOoHart-
noHbl. Vcnonp3oBaHue KapOOHATOB B OBITY, MEAWIUHE, MPOMBIIUICHHOCTH U

CEJILCKOM XO34HCTBE

[lepBoHavasibHbIe TOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COEIMHEHMSIX
yriaepoaa (MeTaH, STaH, STWJIEH, AalleTWJIEH, STaHOJ, IJIMIEPUH, YKCyCHas
kuciora). x cocraB u xumuyeckoe crpoeHue. lloHstue o OUOIOTHYECKU
BAKHBIX BEILECTBAX: XHpax, OelKax, yrieBoJaXx — W WX pOJIU B KHU3IHU
yesnoBeka. MarepuaibHO€ €IUHCTBO OPraHMYECKMX U HEOPTaHMYECKHX

COETUHEHUN

2.7

2.8

Kpemuuii, ero ¢usnyeckne © XHUMHUYECKHE CBOWCTBA, NOJYYCHHUE U
npuMenenue. CoenuHeHus KpemMHuUsi B mnpupoje. OO6mue mnpeacraBieHusi 00
okcuzae kpemuus(IV) u kpemaueBoit kucnore. CUIUKAThI, X UCIOJIb30BAaHUE B
OBITY, MEIUITMHE, MPOMBIIUICHHOCTH. BakHEHIIINE CTPOUTEIBHBIC MAaTEePHAIIBI:
KepaMHKa, CTEKJIO, IIEMEHT, OeTOoH, jkeyne300eroH. [Ipobiembr Oe3omacHOro

HCIIOJIb30BAHHUA CTPOUTCIIBHBIX MAaTCPUAJIOB B HOBCGI[HGBHOI71 KU3HHU

XUMUYECKUI SKCIIEPUMEHT: W3Yy4€HUE O0pa3lloB HEOPraHUYECKUX BELIECTB,
CBOMCTB COJIIHOW KHUCIJIOTBI; IIPOBEIECHHUE Ka4eCTBEHHBIX PEaKLMW Ha XJIOPHUA-
HMOHBl W HaOJIOIEHWE MPU3HAKOB HUX TMPOTEKAHUS; OIMbBITHL, OTpa)Karollue
¢u3nyeckre U XMMUYECKHE CBOMCTBA T'aJIOTEHOB M UX COEAMHEHUH (BO3MOXKHO
WCIOJIb30BaHNE BUEOMATEPHUATIOB); O3HAKOMJIEHHE € oOpaslaMu XJIOPHUJIOB
(rayloreHNI0B); O3HaKOMJIEHHE C oOpa3lamMu cepbl U €€ COEJUHEHUSIMHU
(BO3MOKHO  HCIIOJIb30BaHWE BHUJEOMATEpUATIOB); HAOMIOJIEHHE TIpoliecca
o0yrJIMBaHUs caxapa MoJi ACWCTBUEM KOHLEHTPUPOBAHHON CEpHON KHCIIOTHI;
M3Y4eHHE XMMMUYECKHUX CBOMCTB pa30aBIEHHON CEpHOM KHMCIIOTHI, MPOBEIECHUE
KauecTBEHHOW peakuu Ha cyab(ar-uoH U HaONIoJeHHe NpHU3HaKa eé
MPOTEKaHMs; O3HAKOMIIEHHE C (PU3NUYECKUMHU CBOMCTBaMU a30Ta, hocdopa u ux
COEUHEHUI (BO3MOXHO HCIIOJIb30BAaHME BHJIEOMATEpPHANIOB), O00pa3lamu
a30THBIX U (ochHOpHBIX yIOOpPEHUH; MoTydYeHre, coOupaHue, paclio3HaBaHUue U
M3y4EHUE CBOMCTB AMMMAKa; MPOBEJICHHE KAadeCTBEHHBIX pEaKkIMil Ha HOH
aMMOHMSI U (Qocdar-uOH UM U3yYEHHE TPU3HAKOB UX MPOTEKAHU,
B3aMMO/ICIICTBIE KOHIICHTPUPOBAHHOM a30THON KUCJIOTHI C MEIbIO (BO3MOKHO
UCIOJIb30BAaHNE BHJIEOMATEPUATIOB); HM3YyUYEHUE MOJENEH KPUCTAIUIMYECKUX
pemwéTok anmasza, rpadura, ¢yulepeHa; O03HAKOMJIEHHE C IPOLECCOM
azicopOLMK PacTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIJIEM U YCTPOHCTBOM

MPOTHBOTa3a; MOJy4YeHUE, COOMpaHHe, PACMO3HABaHWE W HW3YYECHUE CBOWCTB




3.1

3.2

YIJEKUCIOro rasa; IpOBeIeHHWE KayeCTBEHHBIX peakiuil Ha kapOoHaT- U
CWJIMKAT-UOHbl U H3YyYEHUE IMPU3HAKOB HUX TMPOTEKAHMS; O3HAKOMIICHHE C
MPOJYKIMEeH CHIMKATHOM MPOMBIIUIEHHOCTH, pPEUICHHE SKCIEePUMEHTAIbHbBIX

3a71a4 110 TeMe «BakKHeNIIe HeEMETAJIBI U UX COSIUHEHUS
MeTtaiibpl 1 UX COETUHEHUS

OO0mmas xapaKTepUCTUKA XUMUYECKHUX JIEMEHTOB — METAJIJIOB HA OCHOBAHUM UX
nojoxxenus B llepuoamyeckoid cucreme XuMuueckux osnementoB J[.U.
MenpeneeBa u ctpoeHus aroMoB. CTpoeHre MeTaiuioB. MeTainyueckast CBsi3b U
METa/UTMYeCcKasi KpUCTAUTMYecKass pemérka. DJIESKTPOXMMHYECCKUN s

HaIpsHKEHNUN METaJUIOB

duznyeckue U XUMUYECKUE CBOMCTBa MeTauioB. O0Imue criocoObl MONTy4EeHUs
MeTauioB. [ToHATHE O KOPPO3UM METAIOB, OCHOBHbBIE CIIOCOOBI 3AIIUTHI UX OT
koppo3uu. Criassl (CTallb, YyT'YH, JIOpaTIOMUHUN, OpOH3a) U UX IPUMEHEHHE B

6BITy U IIPOMBINIJICHHOCTH

3.3

3.4

3.5

[[lenounsle MeTayuibl: nonoxeHue B llepumonnyeckoil cucreMe XHMHUYECKUX
aemeHToB JI.M. MeHeneeBa; CTpoeHHE UX aTOMOB; HaXOXJEHHE B IPUPOJE.
duznyeckue 1 XMMUYECKHE CBOMCTBA (Ha puMepe HaTpus U Kaiusi). OKCHUJIbI U
TUAPOKCUABI HaTpus M Kanus. IIpuMeHeHne NIeNOYHBIX METalIOB U HX

COE€IUHEHUN

IIlemouyHo3eMeNbHBICE  METAJIbl MarHuii W KajbIUW: TOJIOXKEHHE B
[Tepuoanueckont cucreme xumuueckux 3neMeHToB .M. MenneneeBa; crpoeHue
WX aTOMOB; HaxoXXJAeHue B npupoje. PU3MYeCcKue U XUMHUYECKHE CBOMCTBA
MarHusi M Kanblus. BaxHeimme coenvHeHUs Kalblius (OKCUMA, THUIPOKCHU],

comu). JKEcTKkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUS

AmoMuHMI: TonoxkeHue B llepuonmyeckol cucTeMe XMMHYECKHX SJIEMEHTOB
JI.1. Menneneesa; CTpoeHHE aroMa; HaxoxaeHue B npupoae. dusmueckue u
XUMHYECKHE CBOMCTBA aMIOMHHUS. AM(OTEpHBIE CBOMCTBA OKCHIA M THIPOKCHUIA

AJTFOMHUHHA

3.6

3.7

Kenezo: nonoxenue B [lepuoanueckoil cucreme XuMudeckux 3neMenToB J[. 1.
MenzeneeBa; CTpOEHHWE aTOMa; HAaXOXJIEHHE B mpupoje. DPuzndeckue u
XUMUYECKUE cBOMcTBa xene3a. Okcunabl, Tuapokcuapl U conu kenesa(ll) u
xene3a(lll), mx coctas, CBOCTBA U TTOJTyUCHUE

XHUMHYECKUH SKCIIEPUMEHT: O3HAKOMJICHHE ¢ 00pa3liaMu METAIJIOB M CILJIAaBOB,
X (pU3MYEeCKMMH CBOMCTBAMH; W3YYCHHE PE3YyIbTaTOB KOPPO3HH METAIIJIOB

(BO3MOXHO HCITOJIb30BaHUE BHJICOMATEPHAIIOB), 0COOeHHOCTEH




4.1

B3aUMOJICHCTBHS ~ OKCHJa KaJbLUS ¥ HATpUs C BOAOH  (BO3MOKHO
WCIIOJIb30BaHUE BHJIEOMATEPHUATIOB); HMCCIICIOBAHUE CBOWCTB MKECTKOW BOJBI;
mporiecca TOpEHHsl JKelle3a B KHCIOpoJe (BO3MOXHO — HCIIOJIb30BaHHE
BHJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHMS KAYECTBCHHBIX PEAKIUI HA HOHBI
(Maramsi, KanbIus, anroMuHus, nuHKa, skeneza(ll) m xenesa(Ill), memu(Il);
HaOJII0/ICHNE U OMKMCAaHUE MPOIECCOB OKPAIIMBAHUS TUIAMEHU WOHAMH HATPHS,
Kaausi W Kaublusl  (BOBMOXKHO — HWCIIOJIB30BaHUE  BUACOMATEPHAJIOB);
uccienoBaHre aM(pOTEPHBIX CBOWCTB THJPOKCHIA ATIOMHHHS M THUIPOKCHIA
[IUHKA; PEIICHNE YKCIIEPUMEHTAIBHBIX 3aj1a4 1o TeMe «BaxxHeimune MeTamisl u

UX COCIIMHEHHUS»
XHMHMS ¥ OKpYXaromas cpeaa

HoBble maTepuansl u TexHonoruu. BemectBa n marepuanbl B MTOBCEIHEBHOU
JKU3HU 4YesloBeka. XUMHUS U 370poBbe. be3onacHoe ucroiab30BaHUE BEIIECTB U
XUMHYCCKHX peakiuii B ObITy. [lepBas momoins Mpu XHUMHYECKUX O0XKOTax U

OTPAaBJICHHUAX

4.2

4.3

OCHOBBI  3KOJIOTMYECKON  TpaMOTHOCTH.  XHMHMYECKOE  3arps3HEHue
okpyxkatomen cpeasl [1JIK. Pons xumun B perieHUu 3KOJIOTHYECKUX MPOOIIEM.
[IpupoaHble HMCTOYHUKH YTIEBOIOPOAOB (yroiib, MPUPOIHBIA Ta3, HedTh),
MPOYKTHI UX MEepepabOTKH, UX POJIb B OBITY M TIPOMBIIINIEHHOCTH

XUMUYECKUH IKCIIEPUMEHT: U3yuyeHHe 00pas3I[0B MAaTepPHANIOB (CTEKIIO, CIIJIaBbI

METAJIJIOB, MTOJIMMEPHBIE MaTepUaIbl)




MMPOBEPAEMBIE HA OI'D 10 XUMHUHU TPEBOBAHUA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepPsIeMOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0230BOr0 YPOBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibHOI
NMPOrpaMMbl OCHOBHOI0 00111ero oopasoBanusi Ha ocHoBe PI'OC

1

[Ipencrasnenue:

11

0 TI03HABAaEMOCTH SIBJICHUU npupoabl, IMOHHMAaHHUC 00BEKTUBHOM
3HAYMMOCTH OCHOB XHMHYECKOM HAayKH KakK obnactu COBPCMCHHOT'O
C€CTCCTBO3HAaHHNA, KOMIIOHCHTA O6H.I€I>i KYJIbTYpPbI H HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIOBCKAa B YCIOBUAX COBPEMCHHOI'O O6HICCTBa;

INOHUMAHHEC MECTAa XUMHUU CPEAU APYI'UX CCTCCTBCHHBIX HAYK

1.2

1.3

O HAYYHbIX MCETOJAaX IO3HAHUS, B TOM YHCJIC SKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKHUX MCTOAAX HMCCICAOBAHUA BCIICCTB W HUIYUCHUA
XUMHNYCCKHX peaKHHﬁ; YMCHHC HCIIOJIB30BATh MOJICIN JJIA

00BICHECHUS CTPOCHUSA aTOMOB U MOJICKYJI

0 cdepax npodeccuoHaIbHON NeSTETbHOCTH, CBSI3aHHBIX C XUMUEH U
COBPEMCHHBIMHN TCXHOJOIMsAMH, OCHOBAHHBIMU Ha JOCTHIKCHHAX
XMMUYECKOH HAyKH, YTO IO3BOJIUT OOYYaIOIIMMCS paccMaTpUBaTh
XUMHUIO Kak cepy cBoelt Oyayuieil npopeccuoHaibHON AesITENbHOCTH
U ClleaTh OCO3HAHHBIM BBHIOOP XMMMHU Kak MPOQUIBHOTO NpenMeTa

P TIEPEX0/I€ Ha YPOBEHB CPETHEr0 00I1er0 00pa3oBaHUs

Brmanenune cucteMoil XMMHMYECKMX 3HAaHUM M yMEHUE IPUMEHATH

CUCTCMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

2.1

Ba)KHEHMIIINE XHMHYECKHE IIOHATHS: XUMHYECKHH DJIEMEHT, aToM,
MOJIEKYJa, BEIIECTBO, MPOCTOE M CIOKHOE BEIIECTBO, OJHOPOJHAS U
HEOJIHOPO/HAs CMECh, OTHOCUTEJIbHBIE AaTOMHAasi U MOJIEKYJSIpHas
MacChl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIAIpHAs Macca, MOJSPHBIN
00BEM, OKCHJ, KHUCIOTa, OCHOBaHHWE, CONb (CpemHss), XUMHUYECKas
peaKiusi, peaklud COCIUHEHUsS, PEaKIUU PA3JIOKECHUS, pPEaKIuI
3aMeINIeHUs, peaKui OOMeHa, TeIuIoBoW A(PQPEKT peakluu, dK30- U
SHIOTEPMUUYECKUE PEAKIIMHU, PACTBOP, MAcCOBasi JOJISI XHUMHUYECKOTO
AJIEMEHTa B COCMHEHUH, MaccoBas J10JI M IPOLEHTHAs! KOHIEHTpaLUs

BEIIIECTBA B PAaCTBOPE, PO aToOMa, IICKTPOHHBIN CIION aTroMa, aTOMHast




opOuTanb, paguyc aToma, BaJE€HTHOCTb, CTENEHb OKHUCICHHS,
XUMHUYECKAs CBSI3b, JIEKTPOOTPULIATEIBHOCTD, IIOJISIPHASL U HETIOJIApHAs
KOB&JICHTHAs  CBsI3b, MOHHAas  CBs3b, METaUIM4eCKas  CBA3b,
KpUCTA/LIM4YecKass peleérka (aToMHas, MOHHAas, MeTaJuInJyecKasi,
MOJIEKYJISIpHas), MOH, KaTHOH, QHMOH, 3JIEKTPOJIMUT M HEDJIEKTPOJIHUT,
ANIEKTPONIUTUYECKAs  JIUCCOLMAIMS, PEaKIMM HMOHHOrO OOMEHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKLMM,  OKUCIUTEIb  H
BOCCTAHOBUTENIb, OKHMCIEHHME M  BOCCTAHOBICHHME, JIJIEKTPOJIM3,
XMMUYECKOE paBHOBECHE, OOpaTHMble U HeoOpaTUMble peakivH,
CKOPOCTh XMMHUYECKOW peakumu, Kataimsarop, IIJK, xkoppo3sus

MCTAJLII0B, CILJIaBbl

2.2

OCHOBOIIOJIATAIOLINE 3aKOHbl XUMHM: 3aKOH COXPaHEHHMsI Macchl,
nepuonnueckuil 3akoH J[M. MenneneeBa, 3aKkOH IOCTOSTHCTBA

COCTaBa, 3aKOH ABOI‘aI[pO

2.3

3.1

3.2

TCOPUU XUMUU: ATOMHO-MOJICKYJISIpHAA TCOPH, TCOPUA

ANEKTPOJIUTUYECKON AUCCOIUALINHI
Biianenne ocHOBaMM XMMUYECKOW IPaMOTHOCTH, BKITFOYAIOILICH

YMEHHE MTPaBUIIBHO UCIOJIb30BaTh N3yYEHHBIE BELIECTBA U MAaTEPUAIIbI
(B TOM 4uclie MUHEpaJbHbIE YIOOpEHUs, METaUlbl U CIUIaBBI,
HOPOAYKTHl TepepabOTKU MPUPOAHBIX HCTOUYHUKOB YIJIIEBOJOPOIOB
(yrosi, mpupoAHOro rasza, HeTH) B OBITY, CEIbCKOM XO34HCTBE, Ha
NPOM3BOJICTBE U TOHUMAaHHUE 3HAYEHUS >KUPOB, OENKOB, YIJIEBOJOB
JUIsl OpraHr3Ma 4eoBeKa; yMEHUE MPOrHO3UPOBaTh BIMSHHUE BEIIECTB
U XMMHMYECKHUX IPOLECCOB HA OPraHU3M YEJIOBEKAa M OKPYKAIOLLYIO
IPUPOJHYIO Cpeny

YMEHHE HHTErpUpOBAaTh XMMHYECKHE 3HAHUS CO 3HAHUSAMH JIPYrHX

y4eOHBIX IPEMETOB

3.3

HaJIMYMEe OMbITa paboThl ¢ Pa3NUYHBIMU MCTOUYHUKAMHU HH(pOpMAIUU
Mo XUMUU (HayyHass W Hay4dHO-TIOMYJISpHas JHUTepaTypa, CIOBapH,

CIIPABOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

YMCHUC 00BEKTHBHO OIICHUBATb I/IH(I)OpMaL[I/IIO O BC€IICCTBAX, HX
MMPEBpAIICHUAX n MMPaAKTUYICCKOM IMIPUMCHCHUU n YMCHHC

HCIIOJIB30BaTh €€ AJId PCIICHU A y“IC6HO-HO3HaBaT€J'IbHBIX 3aJgad

BJIaIIeHI/Ie OCHOBaMH TTOHATHMHOTO afrmapara U CHMBOJIMYCCKOTO

A3bIKa XUMHH IJIs1 COCTaABJICHUS (bOpMy.]'I HCOpPTraHNYCCKUX BEIICCTB,




YpaBHEHUH  XUMHYECKHMX  pPEaKIMid; OCHOBAMH  XUMHUYECKOM
HoMmeHknatypsl (IUPAC u TpuBHanbHoi)
YMeHne oOBSACHATH CBsI3b MOJOXKEHUA djeMeHTa B llepmomudeckoit

CUCTEME C YHCIIOBBIMH XapaKTCPUCTHUKaMHU CTPOCHHSA aTOMOB

5 XUMHYECKUX DJJIEMEHTOB (COCTaB HW 3apsj sapa, oOmiee Yucio
AIIEKTPOHOB), PACHpPEIEICHUEM JIIEKTPOHOB IO JHEPreTHYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOAOB, KATUS M KAIBIIHS
IIpencraBienue 0  MEPUOJUYECKONM  3aBUCHUMOCTH  CBOWCTB
XUMHUYECKHX 3JIEMEHTOB (paguyc atoma, 3JeKTPOOTPULIATEIbHOCTH),
6 MPOCTBIX W CJOXHBIX BEHIECTB OT TIOJOXEHHUS JJICMECHTOB B
[lepuoanueckoit cucremMe (B MalbIX MEPUOAAX U TJABHBIX
MOJATPYTIAx) ¥ 3JICKTPOHHOTO CTPOSHUS aTOMa
7 Ymenne kinaccuupoBarth:
7.1 XUMHYECKHUE DJIEMEHTHI
7.2 HEOpraHMYECKUe BellecTBa
7.3 XUMHUYECKHE PEAKIIUH
8 YMeHue onpenensiTh:
8.1 BaJICHTHOCTh U CTENEHb OKHUCICHUS XUMHUYECKUX DIIEMEHTOB, 3apsi
' MOHa
8.9 BHJ] XUMHYECKOH CBS3M W THUN KPUCTAUITMYECKOH CTPYKTYphI B
' COETMHEHUSIX
8.3 XapakTep Cpeibl B BOJHBIX PaCTBOpaxX BeMeCTB (KUCIOT, OCHOBAHUH )
8.4 OKHUCJIUTETh H BOCCTAHOBUTEIT
9 YMeHue xapakTepu30BaTh (GU3NICCKHE U XUMUYSCKUE CBOMCTBA:
MPOCTHIX BEMIECTB (KUCIOPOJ, O30H, BOJOPOJ, TpaduT, anamas,
9.1 KpeMHU#, a3oT, ¢ocdop, cepa, XJIOp, HATPUH, Kamuil, MarHHii,
KaJIBITA, aJTFOMHHHM, JKEJIE30)
CIIOXHBIX BEIIECTB, B TOM YHCJIC€ WX BOJHBIX PAcTBOPOB (BOjA,
aMMHUaK, XJOPOBOJOPOJ, CEPOBOJOPOJ, OKCHJBI U TUIPOKCHUIBI
9.9 metaioB [-IIA rpynn, amtomunus, menu (II), uuuka, xenesa (II u
' III), oxcuasr yrnepoaa (II u IV), kpemuus (IV), asora u dpocdopa (111
u V), cepet (IV m VI), cepuucras, cepnas, a30TUCTas, a30THasd,
dbocdopHas, yronbpHas, KpeMHUEBAsI KUCIOTa U HX COJIH)
9.3 MPOTHO3UPOBAaTh M  XapaKTEpU30BaTh CBOWCTBA  BEIIECTB B




3aBUCUMOCTH OT HMX COCTaBa W CTPOCHHUA, NPUMCHCHHC BCIICCTB B
3aBUCHUMOCTH OT HX CBOfICTB, BO3MOXHOCTb ITPOTCKAHUA XUMHNYCCKUX

MIPEBpAICHUI B Pa3JIMYHbIX YCIOBHUIX

VYMeHue cocTaBisATh MOJICKYJISIPHBIC 1 HOHHBIC YPAaBHCHUSA peaKuHﬁ, B

10
TOM YHCIIE:
10.1 peakiuii HFOHHOTo oOMeHa
10.2 OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIINI
10.3 WUTIOCTPUPYIOIINX ~XHUMHYECKHE CBOWCTBA M3YYCHHBIX KJIACCOB
' (TpyIm) HEOPraHUYECKNX BEUIECTB
104 MOATBEPKTAIONINX TCHETUYECKYIO B3aUMOCBSI3b MEXTY HUMH
11 YMeHue BBIYUCISTE (IIPOBOJUTH PACUEThI):
111 OTHOCUTEIIGHYIO MOJICKYJISIDHYIO M MOJISIPHYIO MAacChl BEIIECTB,
' MacCCOBYIO JIOJI0 XMMHYECKOT0 3JIEMEHTA B COSAMHEHUU
11.2 MacCOBYIO JIOJIIO BELIECTBa B pacTBOPE,
11.3 KOJIMUECTBO BEIIECTBA M €r0 Maccy, 00beM Ira3oB
114 M0 YypaBHCHUSM XHMHUYCCKHX PCEAKIUH W HaXOIUTh KOJUYECTBO
' BellecTBa, 00BEM M MacCy peareHTOB WIH MPOYKTOB PEaKIIUU
12 Bnanenue (3HaHUE OCHOB):
OCHOBHBIMH  METOJAAMH  HAy4YHOTO  TMo3HaHUS (HaOmrozeHue,
121 HU3MEpeHHe, SKCIIEPUMEHT, MOJICTTUPOBAHNUE) ITPH H3yYSHUH BEIIESCTB U
' XUMHUYECKUX SBIICHUH; YyMeHHe Cc(hOpMyIHpoBaTh MpoOieMy U
MPETIOKUTE MTYTH €€ PEIICHUS
199 0e3omacHOM pabOThl ¢ XUMHUYECKMMH BEIIECTBAMH, XHUMHUYECKOMH
' MOCyA0H U IabopaTOpHBIM 000pyIOBaHUEM
MpaBUJIaMU OE30MACHOTO OOpPAIEHUS C BEIIECTBAMU, UCTIONB3YEMBIMU
B IOBCETHEBHOW JKM3HU, TIPABHJIAMH TTOBEJICHUS B IIEJSIX COSPeIKECHUS
123 3I0pPOBbSI U OKPYXKAIOIIEH MPUPOIHON Cpeapl; MOHUMAaHUE Bpenaa
' (omacHOCTH) BO3JCHCTBHSI HAa JKHUBBIC OPTaHU3MBI ONPEIACIEHHBIX
BEIIECTB, CIOCOOOB YMEHBIICHHS U TMPEAOTBPAIICHUS UX BPEIHOTO
BO3JICUCTBUSA
13 Hannuue mpakTHUeCcKUX HABBIKOB TUIAHUPOBAHUS U OCYIIECTBIICHUS
CIIEAYIOIMNX XUMHUYECKUX IKCIIEPUMEHTOB:
131 M3y4eHHUE M ONrcaHue (PU3NYECKUX CBOMCTB BEIIECTB; O3HAKOMJICHUE

C (1)I/I3I/ILIGCKI/IMI/I n XUMHNYCCKHUMHU SIBJICHUAMM, OIIBITHI,




WUTIOCTPUPYIOIINE MTPU3HAKU MTPOTEKAHUS XUMHUYECKUX peaklnii

13.2

HN3YUCHHUEC croco0oB pasaciICHuA cMmeceit

13.3

IMOJIY4YCHHUE KHUCIOpOoAa MW HM3YUCHHUC €ro CBOP'ICTB; MMOJIYy4YCHUC
BOAOpPOJa U M3YUCHHUC CTO CBOﬁCTB; MOJIYYCHHC YIJICKHUCJIOTO ra3a u

HN3YUCHHUEC €TO CBOfICTB; IMOJIY4CHHNEC aMMHAKa U N3YUCHUEC €TI0 CBOICTB

13.4

135

13.6

MPUTOTOBJICHHE PAcCTBOPOB C ONpPEIEIEHHONM MaccoBOil josei

pPacTBOPEHHOTO BEILIECTBA

MIPUMEHEHUE WHJIUKaTOPOB (Jrakmyca, METHJIOPAHkKa u
dbenondranenna) A ONpeneNeHUs XapakTepa cCpelbl B pacTBOpax

KHUCJIOT U LIeJIoYei

UCCIEJOBaHUE W ONMCAaHWE CBOMCTB HEOPraHWYECKUX BEILLECTB
Pa3IMYHBIX KJIACCOB; M3YyYEHUE B3aUMOEUCTBUS KHUCIOT C METAJUIAMH,
OKCHIAMH  METaJUIOB,  PAacTBOPUMBIMM M HEPacCTBOPHUMBIMH
OCHOBAaHUSIMU, COJIIMHM; [IOJIY4YEHHE HEpPAaCTBOPUMBIX OCHOBAHMUIA;
BBITECHEHHE OJHOIO MeTajla JpyrMM U3  pacTBopa  COJH;
uccliieioBaHne aM(pOTEPHBIX CBOWCTB THIPOKCHIOB QIIOMUHUS H

[IUHKA

13.7

13.8

PCHICHUC S3KCIICPUMCHTAJILHBIX 3a1a4 IO TEMaM: «OCHOBHEBIE KJIACChI
HCOPTaHUYCCKUX COGHHHCHHﬁ)); ((3J'IGKTpOJ'II/ITI/I‘I€CKa$I
JAUCCOLIM AL, «Baxnelnme HeMeTaIbl U HX COCOUHCHUA,

«BaxHeHIe MeTajiIbl U UX COCAUHCHUA»

XUMHYECKHE  OKCIIEPUMEHTHI,  WUIIOCTPUPYIOIIHE  TMPH3HAKH
NPOTEKaHUs peaklii MOHHOro oOMeHa; KaueCTBEHHbIE peakIuu Ha
MPUCYTCTBYIONINE B BOJHBIX PAcTBOpaX HMOHBI: XJOPHI-, OpOMUJI-,
womua-, cyinedar-, Qocdar-, kapOOHaT-,  CHIMKAT-aHUOHBHI,
THJIPOKCU-UOHBI, KATHOHBl aMMOHUS, MarHusi, KaJblus, aTFOMUHUS,

xkenesa (2+) u xenesa (3+), meau (2+), LIUHKA

14

YMmeHnue:

141

14.2

MNpEACTAaBIATE PE3YJIbTATbl OJKCIICPUMCHTA B (bopMe BBIBOIOB,
JA0Ka3aTCJIbCTB, Fpa(bI/IKOB u Ta6J'II/II_I U BBIBJIATH SMIIMPUYCCKUC

3aKOHOMEPHOCTHU
YCTaHABIIMBATh CBSI3U MEXY PEeaJbHO HAOIIOJaeMbIMU XUMHUUECKUMHU
ABJICHUSIMU U IPOLIECCAMH, IPOUCXOAAIUMHU B MAaKpO- U MUKPOMHUPE,

O0OBSCHATH MPUYUHBI MHOTOOOpa3Hsl BEIICCTB




IHNEPEYEHD 2JIEMEHTOB COIAEP KAHUSA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAAPCTBEHHOM 2OK3AMEHE 110 XUMHUHU

Koxa
1

11

1.2

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA
HepBOHa‘-IaJIBHBIG XUMHUYCCKUC ITOHATHA

Yucteie BemecTBa 1 cMecu. CriocoObl pa3jiesieHus cMecei

ATOMBI H MOJICKYJIBI. Xumuueckue diieMeHTBhl. CHMBOIBI  XMMHYECKHX

3JICMCHTOB. HpOCTBIe " CJIOXKHBIC BEIICCTBA.

13

Xumnueckas popmyia. BareHTHOCTh aTOMOB XMMUYECKHX 3JIeMeHTOB. CTereHb

OKHUCJICHUA

14

3aKOH IIOCTOSHCTBA COCTaBa BCIICCTB. OTHOcHUTENbLHAsA aTOMHas Macca.
OTtHOCHUTEILHAS MOJICKYJIsIpHasd mMacca. MaccoBast g0 XHMHYSCKOr0 dJIEMECHTA

B COCIUMHCHNU

1.5

1.6

KomnyectBo BemectBa. Mosab. MomsipHass macca. MoOJspHBI 00BbEM Tra3oB.
B3anmocCBs3b KOIMYECTBA, MACCHI U YKCIIA CTPYKTYPHBIX €MHULL BEIIECTBA
DuU3nyeCcKue U XUMHUYECKHE SIBICHUS. XUMUYECKas peakiuss U €€ MpPHU3HAKH.

3akoH COXPAaHCHUS MACChI BEIICCTB. XHUMUYECKHUE YpaBHCHUA

2.1

HepI/IO,I[I/ILIeCKI/Iﬁ 3aKOH H HepnonnquKaﬂ CHUCTCEMa XHUMHUYCCKHX 3J3JICMCHTOB

.. MenneneeBa. CTpoeHHE aTOMOB
[Iepnoanueckuit 3akoH. Ileprnoanueckas cucrema XxuMudeckux emeHTos /.M.
Menneneesa. Ilepuoael n rpynnsl. @U3NYECKUil CMBICII TOPAIKOBOTO HOMEPA,

HOMCPOB II€pUOJa U T'PYIIIbI 3JICMCHTA

2.2

CTpOCHI/IC aroMmoB. CocTaB aTOMHBIX AACP. M3oTomsl. 3J'IeKTpOHLI. CTpOGHI/Ie
OJICKTPOHHBIX 000JIOYEK  aTOMOB MEPBBIX 20 XHMHYECKHX DJJIEMEHTOB

IIepuonnueckont cucremsl [I.1. Menneneena

2.3

3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XMMHUYECKHUX DJIEMEHTOB MEPBBIX TPEX
MEepPUONIOB, KalWs, Kaiablug (paguyca aToMOB, SJIEKTPOOTPHUIIATEIHLHOCTH,
METaUIMYECKUX W HEMETaUIMYeCKMX CBOMCTB) W HMX COCAUHEHUH B
COOTBETCTBUU C TIOJOKEHUEM »HJIeMeHTOB B Ilepuogumueckoil cucreme u

CTPOCHUCM UX aTOMOB

Crpoenue BemecTBa

3.1

Xumnueckass cBsi3b. KoBaseHTHast (MOJsipHass W HENOJSIpHasl)  CBS3b.

SHGKTpOOTpI/IHaTeJ'IBHOCTI) XHUMHUYCCKUX 3JICMCHTOB. HNonnas CBA3b.




MeTtannyeckas CBSI3b

3.2

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

XUMHYCSCKOH CBSI3U

4.1

4.2

4.3

4.4

Baxuneimme MMPEACTABUTCIIN HCOPraHUMYCCKHUX BEIICCTB. Hemerammer u ux

COCOAMHCHUS. Mertannsl ¥ UX COCOAUHCHUA

Knaccupukanuss ¥ HOMEHKIATypa HEOPraHMYECKUX COCAMHCHUN: OKCHIIOB
(coneoOpa3yromue: OCHOBHBIE, KHCJIOTHBIE, amdoTepHbIe) u
HECO0JIEOOpa3yole; OCHOBaHWM (LIENOYM M HEPACTBOPUMBIE OCHOBAHUS);
KUCTIOT  (KHCIIOpOACOoAepkamue ¢  OECKUCIOPOAHbIE, OJIHOOCHOBHBIE H
MHOTOOCHOBHBIE); COJIEH (CPEAHUX U KUCIIBIX )

@u3nyeckue MW XHMUYECKHE CBOMCTBAa MPOCTBIX BEIIECTB-HEMETAJIOB:
BOJIOPOJIa, XJIOpa, KUCIOPO/a, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHUs
®usznueckue M XUMHUYECKHE CBOMCTBA MPOCTHIX BEHIECTB-METAUIOB: JIUTHS,
HATpusl, Kajaus, MarHusl U KajbLus, aJIOMHHUS, Kelle3a. DIEKTPOXUMUUYECKUM
PAI HAIIPSKEHUH METaJIOB

dusnueckue U XUMUYECKHE CBOMCTBA BOJOPOJHBIX COCIMHEHUM HEMETAIIOB:

XJIOPOBOJIOPO/IA, CEPOBOOPOAA, AMMHAKA

4.5

Ouznyeckue U XUMHUYECKHE CBOMCTBa OKcUI0B HeMeTamwoB: cepel (IV, VI),
azora(ll, 1V, V), docdopa(lll, V), yraepona(ll, 1V), kpemuusa(IV). [Tonyuenue

OKCHJOB HEMECTAJIJIOB

4.6

4.7

Xumnueckue cBoiictBa okcuaoB: MeTaioB [A-IIIA rpymm, munka, meau(Il) u
xkenesa(ll, IT). TTonydyenue okCuI0B METAIIIIOB

XUMHUYECKUE CBOMCTBA OCHOBAHHMM M aM(OTEPHBIX THIPOKCUIOB (Ha MpuMepe
TUAPOKCUIOB QJIIOMUHUA, JKene3a, [uHKa). [lodyyeHue ocHOBaHUUA U

aM(OTEepHBIX THJIPOKCHU]IOB

4.8

4.9

4.10

OO0ue XMMHUYECKHE CBOWCTBA KHCIIOT: XJOPOBOJIOPOJHON, CEPOBOJIOPOIHOM,
CEpPHUCTOM, CEpHOM, a30THOH, (ochOpHON, KPEeMHHEBOH, yroibHOU. OcoObIe
XAMHYECKHE CBOMCTBAa KOHIIEHTPUPOBAHHOW CEPHOM M A30THOW KHCIIOT.

[Tony4yenue kucnot
OO0mme XuMHYECKHE CBOMCTBA cpenHux cose. [lomydenue coneit

[Tonydyenne, coOupaHue, paclo3HaBaHHE BOJOPONA, KHCIOPOJa, aMMHAKa,

YIJIEKHUCIIOTO Ta3a B 1abopaTopuu

411

[Momyyenne amMmuaka, CEpHOH M a30THOM KUCIOT B HMPOMBIIIICHHOCTH. Ob1ue




CIIOCOOBI IMOJIYYCHHUA MCTAJIJIOB

412

I'eneTnueckas cBI3b MEXKAY KilacCCaMH HECOPraHU4ECKUX COC,I[I/IHCHHI;'I

Xumudgeckue peaKiuuu

5.1

Knaccudukarnuss XuMHYECKHX peakuuil Mo pa3IMyHbIM [IPU3HAKAM: [0 YUCITY H
COCTaBy YYaCTBYIOIIMX B PEAKIMHU BELIECTB, MO TemioBoMy 3¢ deKry, 1o

W3MEHEHMIO CTEIICHEH OKHMCIICHUS XUMUUECKHX YJIEMCHTOB

5.2

5.3

TennoBoii 23 PeKT XUMHUECKONW peakluy, TEPMOXUMHUUYECKUE YpaBHEHHS. DK30-

Y DHJIOTEPMUYECKHUE peakluuu. TepMOXUMUUYECKUE YpaBHEHUS
OKHCIUTENIBHOBOCCTAHOBUTENBHBIE peakiUU. OKHUCIUTENN U BOCCTAaHOBUTEIU.
IIponeccbl  OkucCieHUss U BOCCTAHOBIECHMsA.  OJEKTPOHHBIM  OanaHc

OKHCJIUTEILHOBOCCTAHOBUTEIILHOM pCaKuu

5.4

5.5

Teopus anekTpoauTudecKkoi nucconuanuu. KaTuonsl, aHMOHBI. DJIEKTPOIUTHI U
HEATEKTPOIUThL. CHIIBHBIC U clIa0ble 3JeKTPOIUTHL. CTENeHb AUCCOIHAIIH
Peakiiuu monHoro obmeHa. YcClIOBHS MPOTEKAHMUs PEaKlUid MOHHOTO OOMEHa,

IIOJIHBIC COKpaH_[éHHBIe HWOHHBIC YPABHCHUS peaKI_[I/Iﬁ

XuMus U OKpYyXKaromasa cpeaa

6.1

BemecrBa u Marepuansl B IIOBCEAHEBHOM JKHM3HU 4elnoBeKa. besomacHoe
HCIIOJIb30BaHUE BEIIECTB M XMMMUYECKHUX peakuuidl B jaboparopuu U OBITY.

HepBaﬁ NmoMomb MMpru XUMHYCCKUX OKOT'aX U OTPABJIICHUAX

6.2

6.3

6.4

XUMHYECKOE 3arps3HEHUE OKPYKAIIIeW cpenbl  (KUCIOTHBIE — JOXKIH,
3arps3HEHUE MOYBBI, BO3yXa M BOJOEMOB), CIOCOOBI €ro MpPEeAOTBPALICHUS
[Ipenenvnas nomyctumass koHueHtpauus Bemects (ITJAK). Pors xumum B
pPELICHUH HKOJOIMYECKMX MpoOieM. YCuieHHe MapHUKOBOro »ddekra,

pa3pylieHrue 030HOBOTO CJIOSI

[Tpumenenue cepsl, azota, pocdopa, yriepoaa, KpeMHUS U UX COECTUHEHHH B
ObITY, MEAWLUHE, MPOMBIIUIEHHOCTH U CelIbCKOM xo3siicTBe. Ilpumenenue
METAJIJIOB U CIUIaBOB (CTalb, YYryH, AIOPATIOMUHUN, OpoH3a) B OBITY H
IIPOMBIIIIEHHOCTH UX coeAuHEHUH. [ToHsITHE 0 KOPpO3UK METANIIOB, OCHOBHBIE
CIoCOObI 3alIUTHI UX OT KOPPO3UU

[TpuponHble UCTOYHHKH YTJIEBOJIOPOAOB (Yyroyib, NPUPOIHBIA ra3, HedTh),

MPOIYKTHI X TiepepaboTku (OCH3HUH), UX PO B OBITY U MPOMBIIUIEHHOCTH

6.5

[lepBoHayanbHbIE TOHSATHA OO0 OPraHWYECKUX BEIIECTBAX KAaK O COCTMHEHHSIX
yrieposa (MeTaH, 3TaH, STUJIEH, alleTUJIeH, 3TaHOJI, TJIMLIEPUH, YKCYCHasl KUCIIOTA).

[onsiTue 0 OMONOTHYECKH BaKHBIX BEIIECTBAX: JKUpaX, OENKax, yriieBoAax — U UX




POJIM B ) KU3HU YCTIOBCKA

7 Pacuérer:
7.1 o popMysiaM XUMHYECKUX COSTUHEHUIN
1.2 Macchl (MacCOBOM) JOJIM PACTBOPEHHOIO BEILIECTBA B paCTBOPE
7.3

10 XUMHUYCCKUM YPaBHCHUSAM




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
MHPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYHEHUKA

» Xumusi: 8- kiacc: 6a30BbIN ypOBEHb: YUeOHHUK; S-€ U3/1aHue, epepaboTaHHOe
["abpuensn O.C., Octpoymos U.T'., Cnaakos C.A. AKiiMoHEepHOE 00IIECTBO
«3marensctBo «lIpocBemenne»

» Xumusi: 9-if kimacc: 6a30BbIN YPOBEHb: YUCOHHK; 5-€ U3MaHNE, TepepaboTaHHOE

[Mabpuensn O.C., OctpoymoB W.I'., CnaakoB C.A. AKIIMOHEPHOE OOIIECTBO

«HBI[&TCJIBCTBO ((HpOCBCIHGHHe»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

UHTEPHET



