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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XWMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
COCTaBJieHa Ha OCHOBE TpeOOBaHMM K pe3yjbTaTaM OCBOCHUS OCHOBHOM
o0pa3oBaTeNbHON TPOrpaMMbl OCHOBHOT'O 00111eT0 00pa30BaHus, MPEACTaBICHHBIX
B ®I'OC OOO, a Takxe Ha OCHOBe (enepaibHOIl paboueil nporpammbl
BOCIIMUTAHUA U ¢ YYETOM KOHIICTIMU MPETO/IaBaHus Y4eOHOTO NMpeaMeTa « XUMUSD)
B 00pa3oBaTeNbHBIX opranuzamnusax Poccuiickoit denepanuu.

[Iporpamma mo Xxumuu Aa€T MpPEACTaBICHUE O IENAX, OOIIEH cTpaTeruu
oOy4eHHsI, BOCHHUTAHUS M Pa3BUTHUA OOYYAIOMUXCSA CPEACTBAMHU Yy4eOHOTO
npeaMera, yCTaHaBJIMBAET o0s13aTenbHOE MIPEAMETHOE COJIepKaHUeE,
MpeayCMaTPUBAET pacClpe/elieHue €ro Mo KiaccaM U CTPYKTYpUpPOBaHHUE IO
pazznenaM M TeMaM MPOrpaMMbl IO XHMHUH, ONpPENENsieT KOJIWYECTBEHHbIE U
KaueCTBEHHbIC XapaKTePUCTUKH COJIepKaHMUS, PEKOMEHTYEMYIO
MOCJIEAOBATEILHOCTh U3YUYEHHSI XHMHUU C YYE€TOM MEKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKH y4eOHOTO TpoIlecca, BO3PACTHBIX
0COOEHHOCTEH O00yYaloluXxcs, OMNpeAeNseT BO3MOXHOCTH TMpeaMeTa s
peanuzanuu TpeOOBaHMM K pe3yibTaTaM OCBOCHMS OCHOBHOW 00Opa3oBaTelbHOU
porpaMMBbl Ha YPOBHE OCHOBHOTO OOITIEro 00pa3oBaHms, a TaKKe TPeOOBaHUN K
pe3yabpTaTamM oOy4YeHHUSI XMW Ha YPOBHE IEJIeH N3yYeHUS TIPEeIMETa U OCHOBHBIX
BUJIOB Y4€OHO-TIO3HABATEIBHOM JIEATELHOCTH OOYYalolerocsi Mo OCBOCHUIO
y4eOHOTO COAep KaHus.

3HaHUE XWMHUHU CIYXUT OCHOBOWM [UIsi (OPMHPOBAHMS MHPOBO33PEHUS
00ydJaromerocs, €ro MpeacTaBICHU O MaTepUATbHOM E€IWMHCTBE MHpPA, BaKHYIO
pOJIb UTPAOT (POPMUPYEMBbIE XUMHUEH TMPEACTABICHHUS O B3aMMOIIPEBPAIECHUIX
SHEPrUuu U 00 IBOJIIOIMHU BEIIECTB B MPUPOJE, O MYTAX PEUICHUS TIIOOATbHBIX
mpoOJieM YCTOWYMBOTO PAa3BUTUS YEJIOBEUECTBA — CHIPHEBOM, HIHEPTrEeTUUYECKOM,
MTUIIEBON M KOJIOTHYECKON 0€30macHOCTH, MPoOIeM 31paBOOXPaHCHHUSI.

N3ydyenne xumun:

CIIOCOOCTBYET  peanm3allid  BO3MOXKHOCTEH  JJIT  CaMOpPa3BUTHSA W
dbopMHUpPOBaHUS KYJIbTYPBI TUYHOCTH, €€ 00111el U (QYHKIIMOHAIbHON IPaMOTHOCTH;

BHOCUT BKJIQJ] B (JOPMUPOBAHUE MBINLIEHUS U TBOPYECKHX CIOCOOHOCTEH
oOydJaronmumxcsi, HABBIKOB WX CaMOCTOSTEIBHOW Y4eOHOW NESITEIbHOCTH,
OKCIIEPUMEHTAIILHBIX W HCCICIOBATEICKUX YMEHHHA, HEOOXOJMMBIX KaK B
MOBCETHEBHOM KU3HH, TaK U B MPO(HECCUOHATLHOM JICSITEIIbHOCTH;

3HAKOMUT CO CHENU(PUKON HaydHOTO MBIIUICHHS, 3aKJIaJbIBA€T OCHOBBI
LETTOCTHOTO B3IJIsiAa HA €UHCTBO MPUPOJIbI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
ATAroM B pOPMHUPOBAHUU €CTECTBEHHO-HAYUYHOU IPaMOTHOCTH 00YUYarOIIUXCS;



CIIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K E€CTECTBEHHO-
Hay4YHbIM 3HaHUSM, K IPUPOJIE, K UEJIOBEKY, BHOCUT CBOM BKJIA]] B 3KOJIOTMYECKOE
oOpa3oBaHue 00yYaIOUIUXCA.

JlaHHBIC HaNpaBjJCHUS B OOYUYCHUH XMMHUU OOECIEUMBAIOTCS CHeIU(UKON
COJICp)KaHUsI ~ y4yeOHOro MpeaAMeTa, KOTOPBhIM  SABISETCS  TEeJarorMuecKu
aJanTUPOBAHHBIM OTPAXKEHHEM 0a30BOM HAYKH XUMHH HA ONIPEACIEHHOM dTare e
pa3BUTHSL.

Kypc xuMum Ha ypoBHE OCHOBHOT'O OOIIIEro 00pa3oBaHusl OPUEHTUPOBAH HA
OCBOCHHME OO0YYaIOIIUMKCS CHCTEMbl NEPBOHAYAJIBHBIX IMOHATUA XUMHUHU, OCHOB
HEOPTraHWYECKOW XHMHUU W HEKOTOPBIX OTHEIBHBIX 3HAYMMBIX TOHSITUU
OPraHNYECKON XMMUHU.

CtpykTypa coaepKaHus MPOTPaMMBI MO XUMHUU CHOPMHPOBAHA HAa OCHOBE
CUCTEMHOro moaxoja K €€ m3ydeHuro. ColepkaHHe CKIAIbIBACTCS U3 CUCTEMBI
MOHATHI O XUMHUYECKOM BJIEMEHTE U BEUIECTBE U CUCTEMBI ITOHATHI O XUMUYECKOU
peakimu. OO0e H3TH CHUCTEMBI CTPYKTYPHO OPTaHHM30BaHbl 1O TMPUHIIAITY
MOCJIEA0BATEILHOIO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPEACTABICHUM
Pa3HOr0 ypOBHSI:

— aTOMHO-MOJIEKYJISIPHOT'O YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /1. 1. MenaeneeBa Kak OCHOBHOTO 3aKOHA XMMHH;

— Y4YE€HUS O CTPOCHUU aTOMa U XUMHYECKOM CBSI3H;

— TPEACTaBICHHA 00 JICKTPOJUTUYECKONW JHUCCOIMAIMA BEIIECTB B
pacTBopax.

TeopeTnyeckne 3HaHWS PACCMATPUBAIOTCS HA OCHOBE HMIIMPUYECKHU
MOJIYYEHHBIX U OCMBICICHHBIX (PAKTOB, pa3BUBAIOTCS MOCJIEI0BATENHLHO OT OJHOTO
YPOBHS K JPyroMy, BBITIONHsS (QYHKIUM OOBSICHEHHS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHSI M BO3MOXXHOCTEU MPAKTUYECKOTrO MPUMEHEHUS W TOJYUYCHHS
M3Yy4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMmbl IO XHMHUHM CHOCOOCTBYET  (HOPMHUPOBAHUIO
IIPEACTABIICHUS O XUMUYECKOW COCTABIISIONIEH HAYYHOU KaPTUHBI MUPA B JIOTHKE
e€ CHCTEeMHON NpUPOJIbI, IIEHHOCTHOIO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MEeTOJlaM T03HaHUsA B Hayke. M3yueHue XMMHHM HPOUCXOJIUT C MPUBICUYECHUEM
3HAHUN U3 paHee M3YUYECHHBIX YYEOHBIX NpeaMeToB: «OKpyXKarommil Mup,
«buoorus. 5—7 knacce» U «Pu3snKa. 7 Kiacc».

[Ipy wW3ydYeHMM XWMHH TPOUCXOAUT (OPMHUPOBAHWE 3HAHWK OCHOB
XUMHYECKOM HAyKM KakK O00JacTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUUYECKOM
JIEATEIIBHOCTH YEJIOBEKa M KaK OJIHOrO M3 KOMIIOHEHTOB MHUPOBOW KYJBTYPHI.
3amaya yuyeOHOTO NpeIMeTa COCTOUT B (DOPMUPOBAHUU CHUCTEMBI XUMHUYECKUX
3HAaHUN — Ba)KHEUINX (PAKTOB, MOHITHH, 3aKOHOB U TEOPETUUYSCKHUX MOJIOKEHUM,
JTOCTYITHBIX 000OIEHUH MHPOBO33PEHUECKOTO XapakTepa, SA3bIKa HAyKH, B



OpUOOIIEHUH K HayyHbIM METOJAM T[IO3HAHMUS TPU U3YYEHHHM BEILIECTB U
XUMHUYECKHUX peakiuil, B JOPMUPOBAHUHU U Pa3BUTHH IMO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHHH B Y4YeOHO-IIO3HABATEIbHOM U y4eOHO-HCCIIEI0BATEIbCKOM
NESATENIbHOCTH, OCBOEHUM IPaBWJ 0€30IacHOro OOpalleHus C BELIECTBAMHM B
IMOBCEIHEBHOM KU3HMU.

[Tpu M3yyeHUN XMMHUU Ha YPOBHE OCHOBHOTO 00111er0 00pa30BaHusl BaXKHOE
3HaYeHHUe NMPUOOpeNN Takue LeNH, KaK:

— (¢GopMHUpOBaHHE WHTEIUICKTyaIbHO pa3BUTOM JIMYHOCTH, TOTOBOW K
caM000pa30BaHNI0, COTPYJHUYECTBY, CAMOCTOSITEIbBHOMY IPHUHATHIO DPEIICHUH,
CIIOCOOHOM aAanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HU;

—  HampaBJCHHOCTh OOy4YeHHs] Ha CHCTEMaTHYEeCKOoe MpUOOIIeHUE
OOy4aromuxcsi K CaMOCTOATEIbHOW IMO3HABATEIBHON JEATEIBHOCTH, HAYYHBIM
METOJIaM MO3HaHMsl, (OPMUPYIOIIMM MOTHUBALIMIO U PA3BUTUE CIIOCOOHOCTEH K
XUMUH;

— o0ecrnieueHne yCclioBui, CliocOOCTBYIOUINX MTPUOOPETEHUIO 00YUYaIOITUMUCS
OMbITa Pa3HOOOPA3HOM NEATEeIHbHOCTH, MO3HAHUS M CAMOMO3HAHMS, KIHOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETECHIIMI), UMEIOIIUX YHUBEPCAIbHOE 3HAUCHUE IS
Pa3IMYHBIX BUJIOB JEATEIbHOCTH;

— (¢opmupoBaHue o00mEeld (YHKUMOHAIBHON M  €CTECTBEHHO-HAy4YHOMH
IrPaMOTHOCTH, B TOM YHCJIE YMEHHA OOBSICHATH U OLEHUBATH SIBICHUSA
OKpY’KAaroIIero MHpa, MCIOJb3ysl 3HAHUS M ONBIT, MOJTy4YCHHBbIC MPU H3yUYCHUU
XUMHM, TPUMEHATh UX IPU PEIICHUH NpoOJeM B TMOBCEIHEBHON XU3HU MU
TPYJOBOMU JESATENBHOCTH;

— (QopmupoBaHue y OOyyarolUXCsl T'yMaHUCTUYECKHMX OTHOILEHUH,
NOHMMAHMSI LEHHOCTH XUMHUYECKHUX 3HAaHUW i1 BBIPAOOTKH 3KOJIOTUYECKU
1enecoo0pa3Horo MOBEeACHUS B OBITY M TPYAOBOM JEATENBHOCTH B IEISIX
COXPAHEHHUS CBOETO 3/I0POBbS U OKpYKarOIIEeH MPUPOIHON CpeIbl;

— pa3BUTHE MOTHUBALMM K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCIIMTAHUIO HA OCHOBE YCBOEHHUS OOIIEYEIOBEYECKUX LEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY TpOo(uis W HANpPaBIEHHOCTH JAIbHEHIIETO
oOyJeHHUSI.

OOmiee 4uCAO YacoB, OTBEACHHBIX Ui HM3y4Y€HHUS XHMHHM Ha YpPOBHE
OCHOBHOT0 00111eT0 00pazoBanus, coctapisgeT 136 yacoB: B 8 kinacce — 68 yacoB (2
yaca B HEJIeN0), B 9 kitacce — 68 yacoB (2 yaca B HEAEIO).



COJEPXAHME OBYUYEHUA

8 KJIACC

IlepBoHaya/JbHbIEe XUMHYECKHE TIOHATHUS

[Ipenmer xumuu. Posib XUMUHU B )KU3HU Y€IIOBEKA. XUMUS B CUCTEME HaAYK.
Tena wm BemiecTtBa. Du3nueckue CBOMCTBA BEMIECTB. ATrpEraTHOE COCTOSIHHE
BemiecTB. [loHsiTHE O MeTOoAaxX TMO3HAHUS B XUMHHU. YHCThIE BeIleCTBA M CMECH.
CniocoObl pa3fiesieHus] CMECeH.

ATOMBI W MOJEKYJIbl. XUMHYECKHE dJeMEHThl. CHUMBOJBI XUMHYECKUX
anemMeHTOB. [IpocThie U CloXKHbIE BEMECTBA. ATOMHO-MOJIEKYJIIPHOE YUCHUE.

Xumudeckass ¢opmysia. BajaeHTHOCTP aTOMOB XUMHUYECKHUX DJIEMEHTOB.
3akOH TMIOCTOSHCTBAa CocTaBa BewlecTB. (OTHOCHTENbHAs aTOMHAas Macca.
OTHOcHUTENBbHAS MOJIEKYJISIpHAsA Macca. MaccoBasi 10J11 XUMHYECKOTO 3JIEMEHTA B
COEMHEHHH.

KommuectBo BemectBa. Mosb. MossipHas macca. B3auMoCBsA3b KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYpHBIX €IWHUIl BemiecTBa. Pacuérel mo dopmynam
XUMHYECKUX COETUHEHHUM.

Pu3nyecKre U XUMUYECKUE SABJICHUsI. XUMUYECKasl pEAKLUA U €€ IPU3HAKU.
3aK0H COXpaHEHHUs MacChl BEIIECTB. XMMHUUYECKHe ypaBHeHus. Kmaccudukarms
XUMUYECKHUX PEaKIni (COSAMHEHUS, Pa3I0KEHUS, 3aMEIICHMS, OOMEHa).

Xumuyeckuii IKCnepumenm:

3HAKOMCTBO C XMMMUYECKOU MOCYI0H, IpaBuiIaMu padOThl B TaOOpATOPUH U
npuémamMu oOpalleHus ¢ 1abopaTopHbIM 000PYI0BaHUEM, U3YUECHUE U ONTUCAHUE
GU3MYECKUX CBOMCTB O0paslloB HEOPTraHWYECKUX BEIIECTB, HAOIIOICHUE
bus3ndeckux (MIaBJICHUE BOCKA, TasHWE JIbJa, pPacTUPAHHE caxapa B CTYIIKE,
KUIIEHUE W KOHJICHCAILIMSI BOJIbI) U XMUMHUYECKUX (FOpPEHHE CBEUH, MPOKAIMBAHUE
MEJTHOM MPOBOJIOKH, B3aUMO/JICHCTBHE MeJla C KUCIOTOW) SIBJIICHUM, HaOII0JICHUE U
OMMUCAaHUE TMPU3HAKOB MPOTCKAHUS XMUMHUYECKUX pEaKIUi (pasyioKEeHHUe caxapa,
B3aMMO/ICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, paszjioKEHHE TUIIPOKCHIA
menu (II) mpu HarpeBanuu, B3auMoJIeCTBUE Kele3a ¢ pacTBopoM coiiv Meau (1),
U3y4YeHUE CIOCOOOB pa3/ielieHUsl CMECE: ¢ MOMOIIbI0 MarHuta, (GUIbTPOBAHUE,
BbINIApUBaHUE, JUCTHIUISALINS, XpoMaTorpadusi, IpOBEICHUE OYUCTKU MTOBAPEHHOMN
CONM, HaONIOJEHWE W  ONHCAaHWe  PE3yJbTaTOB  TPOBEICHHS  OIIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MACChl, CO3JaHUE MOJIeNIed MOJIEKYJI
(I1apOCTEePIKHEBBIX ).

Baxnelue npeacTaBuTe 4 HCOPraHUYECKUX BELIEeCTB

Bo3nyx — cmech razo. CoctaB Bo3ayxa. Kucinopong — 3ieMEHT W mpoCToe
BelecTBO. HaxoxneHue kuciopoia B MpupoAe, (DU3NUECKHE U XUMHYECKUE
cBoiictBa (peakuuu ropeHusi). Okcuabl. [Ipumenenne xkucnopoga. CrnocoObl



MOJIyYeHUsI KHUCIOpoJa B JabopaTopud W TpoMbINUIeHHOCTH. KpyroBopot
Kucaopoa B mpupojae. O30H — autoTpornHasi MOJU(UKALIMS KUCIOpOa.

TemnoBoil 3¢ deKT XUMHUECKOW peaklnH, TEPMOXHMUYECKUE YpaBHEHHUS,
DK30- M JHAOTEPMHYECKHE pEaKUUU. TOIUIMBO: yrojb W METaH. 3arpsi3HEHUE
BO3/1yXa, yCUJIEHUE MapHUKOBOTO 3 (eKTa, pa3pyIieHue 030HOBOTO CJIOS.

Bomopon — anemeHT M mpocroe BemecTBo. HaxoxaeHue Bojopona B
npupojse, GU3MYECKUe ¢ XUMHUYECKHE CBOWMCTBA, MPUMEHEHHEe, CIOCOObI
noxy4deHus. Kuciorsl u conu.

MomnsipHblii 00bEM ra3oB. Pacuérbl 10 XMMHUYECKUM yPaBHEHUSIM.

duznueckue CBOMCTBA BOIbl. Boaa Kak pacTBOpUTENb. PacTBOpHI.
HacpllieHHble M HEHACBIIIEHHBIE PAacTBOPbI. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBast 10Jisl BEIIECTBA B paCTBOPE. XUMUUYECKHE CBOMCTBA BOJIbI. OCHOBAaHMUSI.
Ponp pacTBOpOB B IpUpOAE U B KU3HU YenoBeka. KpyroBopoT Boabl B mpHUpoO/IE.
3arpsi3HeHUE TPUPOAHBIX BOJA. OXpaHa U OYMCTKA MPUPOIHBIX BOJ.

Knaccudukanus Heopranmueckux coeauHennid. Oxcunbl. Kimaccudukarms
OKCHJIOB:  cojieoOpasyrome (OCHOBHBIC, KHCJIOTHBIE, aM(oTepHBIE) W
HeconieoOpazytomue. HomeHknatypa okcumoB. Dusmueckue U XUMHYECKHE
cBoKcTBa OKcHI0B. [lomydyeHue okcuaos.

OcHoBanusa. Krnaccudukanuss ocHoBaHMM: WIENOYM U HEPACTBOPUMBIC
ocHoBaHus. Homenkiarypa ocHoBaHHi. DHU3MYECKHME M XMMHUYECKUE CBOMCTBA
ocHoBaHui. [loryduenne ocHOBaHHUM.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kuciaor. @usnyeckue u
XUMHUYECKUE CBOMCTBA KHUCHOT. Psan axktuBHoctm meramnoB H. H. bekerosa.
[TonydeHune KUCIOT.

Conu. Homenknarypa coneil. dusnueckue M XMMHUYECKUE CBOWCTBA COJICH.
[lonyuenue coien.

['eHeTHUecKas CBsI3b MEXAY KIaCCaMH HEOPTaHUYECKUX COEAUHEHHUIA.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE ONPEEIICHUE COAEPKaHUsI KUCIOPOAa B BO3AYyXE, NOJyUECHHE,
coOupaHue, paclo3HaBaHWE W W3YYCHHE CBOWCTB KHCIOpOAa, HAOI0IEeHUE
B3aMMOJICMCTBUSL BEUIECTB C KHUCIOPOAOM U YCIOBUS BO3HMKHOBEHHS U
MpeKpamieHus: TopeHust (moxkapa), O3HAKOMJIEHHE C oOpasliaMH OKCHUIIOB U
OMKMCAaHUE HX CBOWCTB, MOJy4Y€HHE, COOMpaHUE, paclOo3HABAaHUE W HU3yYCHUE
CBOMCTB BojOpoja (ropeHue), B3auMojehcTBue Boaopoaa ¢ okcuaoM menu (I)
(BO3MOKHO HCIIOJIBL30BAaHUE BHCOMATEpPHUAIOB), HaOMIOACHHE 00pa3I0B BEIIECTB
KOJIMYECTBOM 1 MOJb, HCCIEI0BaHHWE OCOOCHHOCTEH pacTBOPEHHUS BEIIECTB C
pa3IMYHOM PacTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEAECIEHHON
MacCOBOM J10JI€i paCTBOPEHHOTO BEILIECTBA, B3AMMO/ICIICTBUE BOJbI C METAILIAMHU
(HaTpueM ©  KaibllueM) (BO3MOXXHO HCMOJIb30BAHWE BUJIEOMATEPHUATIOB),



UCCIIEJOBaHUE O00pa3lloB HEOPraHMYECKHX BEIIECTB pPa3jIMYHbIX KJIACCOB,
HaOJI0/IEHUE U3MEHEHUSI OKPACKU MHJIMKATOPOB B PACTBOPAX KUCIIOT U LIEJIOUEH,
u3ydyeHue B3zaumopeuctBus okcuaa meau (II) ¢ pactBopoM cepHOW KHCIOTHI,
KHCJIOT C MeETajulaMHi, peakUUil HEUTpalIu3aliH, IOJIYyYEHUE HEPACTBOPUMBIX
OCHOBAHHM, BBITECHEHHWE OJHOTO METaJUIa JAPYTMM W3 pacTBOpPA COJM, PEIICHUE
DKCIIEPUMEHTAIBHBIX 3a/a4 10 TeMe «Baxuenmue Kiaaccbl HEOPraHWYECKUX
COCIUHEHUIY.

Ilepuoanuecknii 3axkoH u Ilepuoamyeckasi cucreMa XHUMHYECKHX
iemMenToB JI. U. MengeneeBa. CtpoeHne aroMoB. XUMHYECKas CBA3b.
OKHCIANTETBbHO-BOCCTAHOBUTE/IbHbIC PEAKIMHU

[lepBble MOMBITKH KiIacCU(PUKAIMM XUMUYECKUX 3JeMeHTOB. [loHsTHE O
IPYIIax CXOAHBIX 3JEMEHTOB (IIEJIOYHBIE M IIEJIOYHO3EMEJIbHBIE METALIbL,
raJIoreHbl, UHEPTHBIE ra3bl). DIEMEHTbI, KOTOpbIe 00pa3yt0T aMPOTEPHBIE OKCUIBI
Y TUAPOKCHU/IBI.

[lepnonnueckui 3akoH. Ileproauueckas cucrema XMMUYECKUX 3JIEMEHTOB /1.
HU. MenneneeBa. KoporkonepuogHass W JJIUHHONEpUOAHAs  (oOpMbI
[Teprnoanyeckon cucteMbl xuMuieckux neMeHToB . . Menneneesa. [leproasl
u rpynnbl. OU3nyUecKuid CMBICH MOPSAIKOBOTO HOMEpPA, HOMEpPOB NEpUoAa U
IPYIIIbI AJIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX siiep. M3oTonsl. DnekTponsl. CTpoeHue
AIIEKTPOHHBIX ~ 000J0YeK aToMoB TMepBbIX 20 XUMHYECKHX 3JEMEHTOB
[Tepuomnueckor cucremnl . M. MenneneeBa. XapakTepUCTUKAa XHMHUYECKOTO
AJIEMEHTA 110 ero nonoxenuto B Ilepuoanueckoii cucreme /1. 1. Menaeneena.

3aKOHOMEPHOCTH HM3MEHEHUS paJnyca aTOMOB XHUMHYECKHUX 3JIEMEHTOB,
METAIUINYECKUX U HEMETAJIUIMYECKUX CBOMCTB I10 IPYIIaM U EPUOJAM.

3nauenue [lepuoguueckoro 3akoHa u [lepruoguyeckoit CUCTEMbBI XUMHYECKUX
DJIEMEHTOB Ui pa3BUTUS Haykh U npaktuku. [. . MenneneeB — yd€HbI U
IPaKIaHUH.

Xumuueckass cBsi3b. KoBajieHTHass (moyiipHas MW HENOJsIpHasi) CBS3b.
DIEeKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHAs CBA3b.

Crenenb  okucneHus.  OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE  PEAKILHUU.
[Ipoueccsl OKHUCIEHUS U BOCCTaHOBIEHUA. OKHCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenn:

u3yyeHue oOpaslioB BELIECTB METAUIOB M HEMETaJUIOB, B3aUMOJICHCTBUE
TUAPOKCHIA LIMHKA C pPACTBOpPaMU KHUCJIOT M UIEJNOYEH, NMPOBENECHUE OIBITOB,
WUTIOCTPUPYIOIIMX — MPUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX — PEAaKLIMI
(ropeHue, peakliuy pa3ioKeHUs, COCMHEHMS).

Mesricnpeomemmnbnie ceaszu



Peanuzannss MexXnpeaMETHBIX CBSI3€M MpPU WM3YUYEHHMM XMMHHU B & Kiacce
OCYIIECTBIISIETCS. 4Yepe3 HCIOJNb30BAaHWE KaK OOIMUX €CTeCTBEHHO-HAYYHBIX
MOHATHI, TaK Y MOHATUH, SBISIONIUXCS CUCTEMHBIMU ISl OT/IEJIbHBIX MIPEIMETOB
€CTECTBCHHO-HAYYHOI'O IIMKJIA.

OO0mue ecTecTBEHHO-HAYyYHbIC TMOHSTHS: HAay4yHbIH (hakT, TUMOTE3a, TEOpHs,
3aKOH, aHaJM3, CHHTE3, KiIacCuUKamusa, IePUOJUIHOCTh, HAOIIOJCHHE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MO/IEIIb, SIBJICHHUE.

dusuka: marepus, aTroM, OJJEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKIHI,
M30TONBI, PAJMOAKTUBHOCTh, MOJIEKYJa, JICKTPUUYECKUN 3apsi, BEIIECTBO, TEJO,
00bEM, arperaTHOE COCTOSIHHME BEIECTBA, ra3, (PU3HMYECKUE BEIMYMHBI, CIUHMIIBI
U3MEPEHUS, KOCMOC, TUIaHETHI, 3BE€3/1b1, COJHIIE.

buonorus: ¢orocunres, npxanue, ouocdepa.

['eorpadus: armocdepa, rtuapochepa, MHUHEpalbl, TOPHBIC IOPOJIHI,
TMOJIE3HBIE UCKOITAEMBbIE, TOIJIMBO, BOAHBIC PECYPCHI.

9 KJIACC

BemecTBo U XMMHYECKasA peaKkuus

[lepnonnueckuit 3akoH. Ileproauueckas cucrema XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHue aTomMoOB. 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOWCTB
XUMHUYECKUX OHJIEMEHTOB TMEPBBIX TPEX IMEPUOJIOB, KM, KajlblUsd W HX
COCMHEHN B COOTBETCTBUU C IIOJIOKEHUEM 3JIEMEHTOB B llepmomnueckoit
CHUCTEME U CTPOCHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHUJIbI XUMHUYECKOW CBA3U. THUIBI KPUCTAUIMYECKUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BENIECTBA OT TUIA KPUCTALIMYECKOU PEIIETKHA U
BHJIa XUMHUYECKOM CBSI3U.

Knaccudukanus 1 HOMEHKIATypa HEOPTaHUYECKHX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEUIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KJIACCAM HEOPraHHUYECKUX
COCJIMHECHUI, TCHETUYECKAs CBSI3b HEOPTaHUYECKUX BEILIECTB.

Knaccudpukanus XuMUYECKUX PEaKIIUM MO Pa3IMYHBIM MpHU3HAKaM (110 YUCITY
U COCTaBy YYaCTBYIOIIUX B PEAKIWH BEIIECTB, MO TEIIoBOMYy 3(dekTy, 1o
W3MEHEHUIO CTEMECHEH OKHUCICHUS XUMHYECKHX 3JIEMEHTOB, MO OOpaTUMOCTH, IO
YYaCTHUIO KaTaln3aTopa). IK30- U SHJIO0TEPMUUECKUE PEAKIIUU, TEPMOXUMUUECKHE
ypaBHEHUS.

[TonaTre O CKOpOCTH XUMHUYECKOH peaknuu. [loHsTre 00 oOpaTUMBIX U
HEOOpaTUMBIX XUMHUYECKHX peakiusax. [IoHATHE O TOMOTE€HHBIX U TE€TEPOrE€HHBIX
peakuusix. [lonstue o katanuze. [loHsTHE 0 XUMUYECKOM paBHOBEeCUU. DAKTOPHI,
BIIMSIIOIINE HAa CKOPOCTh XHMHUYECKOM PEAKIMU M IOJIO)KEHHE XHWMHUYECKOTO
paBHOBECHS.

OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIC ~ pPEaKIMM,  AJICKTPOHHBIM  OallaHc
OKHCJIUTEILHO-BOCCTAHOBUTEIbHOM peaKIuu. CocraBnenue YpaBHECHUU



OKHUCJIMTEIBHO-BOCCTAHOBUTEIBHBIX ~ PEAKIM C  HUCIIOJIB30BAHUEM  METOJA
3JIEKTPOHHOIO OasiaHca.

Teopus 37EKTPOIUTUYECKON JUCCOLUALMU. DIEKTPOJIUTHI U HEAJIEKTPOIUTHI.
KaTtnonsl, annonsl. MexaHn3M OUCCOLMAIIMU BEIIECTB C PA3IMYHBIMU BUIAMHU
XUMHUUYECKOH cBsi3u. CTeneHp auccoruanuu. CUiabHbIe U CIa0bie SJIEKTPOIUTHI.

Peaxiiuu nonHoro oOMeHa. Y cioBusi MpoTeKaHUs PEaKIMii HOHHOTO 0OMEHa,
IIOJIHBIE M COKpAIEHHBIE HOHHBIE YypaBHEHHs peakuuid. CBOKCTBa KHUCIOT,
OCHOBaHMM W cCcOJed B CBETE€ MPEJCTABICHUA 00 BIEKTPOJIUTUYECKOU
nuccounanuu. KauecTBeHHbIE peakuy Ha HOHBL. [IoHATHE O THIPOIN3E CONE.

Xumuueckuii IKcnepumenm:

O03HAKOMJIEHHE C MOJIEISIMUA KPUCTAJUIMYECKUX PEMIETOK HEOPraHMYECKUX
BEIIECTB — METANIOB M HeMeTayioB (TpaduTa M anmasa), CIOKHBIX BEIECTB
(xJopuja HaTpHsi), UCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW pEaKIuu
OT BO3JICUCTBUSl PA3IUYHBIX (DAKTOPOB, MCCIEIOBAHUE AIIEKTPOINPOBOJIHOCTHU
pacTBOpPOB BEWIECTB, IIpolLecca AUCCOLMALMM KHCIOT, WIEJIOYEeH M COJIEH
(BO3MOXHO  HCHOJIb30BAaHUE  BUJEO MATEPUAIOB), IPOBEACHUE  OIbITOB,
WUTIOCTPUPYIOUIMX ~ MPU3HAKU  MPOTEKaHMsI  peakuuid HOHHOro  oOMeHa
(oOpazoBaHue oOcajaka, BBIICICHHE Ta3a, oOOpa3oBaHUE BOJbI), OIBITOB,
WUIKOCTPUPYIOIIUX ~ NPUMEPBI  OKHCIHUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKIIHM
(ropeHue, peakUMH pasIoKEHHUs, COEAUHEHHUs), PACIIO3HABAHWE HEOPTraHWYECKHX
BEIIECTB C TIOMOIIBIO KAaYeCTBEHHBIX pEAKUUMHA Ha HOHBI, PpEIICHUE
AKCHEPUMEHTAIIBHBIX 33/1a4.

HemeTaJusibl 1 X COeIMHEHHUS

OOmast xapakTepucTHKa TrajoreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne U (QU3NYECKHUE CBOWCTBA MPOCTHIX
BEIIECTB — TajloreHoB. XWMHYECKME CBOWCTBA Ha MOPUMEpPE  XJopa
(B3auMoOJIEHiCTBUE C MeETalJlaMH, HEMeTaljlaMH, UIeJo4aMu). XJIOPOBOAOPO/I.
ConsHast KHCIIOTa, XMMUYECKHE CBOMCTBA, NOJIydYeHHUE, NpUMEHEHHeE. JleiicTBhe
XJOpa M XJIOPOBOJOPOJA HA OPraHW3M 4YeJIOBEKAa. BakHeuine XJIOpUIbl U UX
HaXOXJICHUE B IPUPO/IE.

OOmast xapakrepuctuka 3nemMeHToB VIA-rpymnmbl. OCOOEHHOCTH CTpOEHUs
aTOMOB, XapakKTepHble cTeneHu okucieHus. CTpoeHne U (PU3NYECKUEe CBONCTBA
IPOCTHIX BEIIECTB — KUCIOPOJa U Cepbl. AJIIOTPONHbBIE MOIU(DUKAIIMN KUCIOPOJa
U ceppl. XUMHUYECKHe CBOMCTBa cepbl. CepoBOAOpON, CTpoeHHE, (U3NYECKUE U
XUMUYECKHe cBOMcTBA. OKCHABI Cepbl KaK MPEICTABUTEIU KUCIOTHBIX OKCHJOB.
Cepnas kwuciora, (QHU3MUYECKHE W XHMHYECKHE CBOMCTBa (0oOIIME Kak
OpECTaBUTENsI Kjlacca KHUCIOT M crhenuduueckue). XUMUUYECKHE PpPEeaKlMH,
JeKale B OCHOBE IMPOMBIIUIEHHOTO CHOC00a MOMyYeHHs] CEPHOM KHCIOTHI.
[Ipumenenue cepHor KUCIOThL. COJIM CEpHOU KUCIIOTBI, KAUECTBEHHAS PEAKIIUS Ha



cyiabdar-uoH. Haxoxxnenue cepsl U €€ cCOeqUHEHUN B MpHUpoAe. XUMHUYECKOE
3arpsiI3HEHUE OKPYKAOLIEH CpeAbl COCNMHEHUSIMU Cepbl (KUCIOTHBIE JOXIIH,
3arpsi3HEHUE BO3/AyXa U BOAOEMOB), CIIOCOOBI €r0 MPEA0TBPAILCHNUS.

OO6mias xapakTtepucThka 3ieMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIEHUs. A30T, pacIpoCTpaHEHHE B MPHUPO/IE,
duznueckre U xuMuuyeckue cBoiictea. KpyroBopor azora B mpupozae. AMMuak, ero
¢duznyeckre U XUMUYECKHE CBOMCTBA, MoJlydeHue U npuMenenue. Coyu aMMOHUS,
uX pU3NYECKUE U XUMHYECKUE CBOICTBA, MpruMeHeHue. KauecTBeHHas peakiius Ha
MOHBl AMMOHHUA. A30THas KHUCJIOTa, €€ NOJydyeHUe, (PU3NYECKUE U XMMHUYECKHE
cBOMcTBa (0OIIME KaK TMPEICTaBUTENs Kjacca KHUCIOT W  crneruduyeckue).
Hcnonb3oBaHWE HUTPATOB M COJIEM aMMOHHMSI B KauyeCTBE MHUHEPaIbHBIX
yaoOpeHuit. XuMHUYeCKOe 3arpsi3HEHUE OKPYXKAIOIIEH CpeIbl COSTMHEHUSIMU a30Ta
(KUCIIOTHBIE JIOKIM, 3arpsi3HEHHWE BO3Ayxa, NHOYBbI U BonoEMOB). docdop,
ajuioTponHeie Moaudukanuu QGocdopa, PuzMUecKkue U XUMHUYECKUE CBOMCTBA.
Oxcun hochopa (V) u bochopHas kucnora, Pu3nueckre 1 XUMUIESCKUE CBOMCTBA,
nosydenue. Mcnonap3zoBanue GpocdaroB B kaueCTBE MUHEPAIbHBIX YI0OPEHHUIA.

OOmas xapakrepuctuka 31eMeHTOB [VA-rpynmnbl. OcCOOEHHOCTH CTPOCHHS
aTOMOB,  XapaKTEpHblE  CTENEHU  OKHUCIEHHA.  YIVIEpOJ,  aUIOTPONHbIE
Moau(UKAMK, pPACIPOCTPAHEHUE B MPUPOJE, (PUINYECKUE U XUMHUYECKHE
cBoiicTBa. Aacopouus. KpyroBopot yrinepona B mpupoae. OKcuabl yriepoaa, ux
dusznueckue W XUMHYECKHE CBOWCTBA, JCWCTBHE Ha JKUBbIE OPTraHU3MBI,
[OJlyY€HUE U MPUMEHEHHE. DKOJOTHYECKHE MPOOJIEMBI, CBSI3aHHBIE C OKCHIOM
yraepoaa (IV), rumore3a r1y100aqbHOTO MOTEIUIEHHUS KIMMaTa, ITapHUKOBBIM
3¢ deKkT. YTonbHast KUCIIOTa U €€ COJH, UX (PU3NYECKUE U XUMUYECKUE CBOMCTBA,
nojsydyeHne W mnpumeHeHue. KadecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanne kapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO35UCTBE.

[TepBoHayanbHbIE MOHATUS 00 OPraHUYECKUX BEUIECTBAX KAK O COCTMHEHUSAX
yrieposa (MeTaH, 3TaH, 3TUJIEH, alleTHIIEH, 3TAHOJI, TTTMUEPUH, YKCYCHAs KUCIIOTA).
[IpupogHblE HMCTOYHUKH YIJIEBOJOPOJAOB (yrojib, MNPUPOAHBIA Ta3, HEPTh),
IPOAYKTHl MX TepepaboTku (O€H3MH), UX POJb B OBITY W MPOMBIIUICHHOCTH.
[TonsiTrie 0 OMONOrMUECKH BayKHBIX BELIECTBAaX: XKUPAX, O€IKax, yIIeBOAax — U UX
poJiMi B KM3HHM YEJIOBEKAa. MaTepuaJbHOE €IMHCTBO OpPraHWYECKUX U
HEOPraHUYECKUX COEAUHEHUN.

KpeMmHuii, ero Qusnueckue M XHUMHYECKHUE CBOMCTBA, NOJYYEHUE H
npuMmeHenne. CoenuHeHusi KpeMHUsT B mpupone. OO6mme npenacraBieHus 00
okcuzae kpemHus (IV) m xpemnueBoil kuciore. CUIMKaThl, UX HCIOJNb30BAHHE B
ObITY, B NMPOMBIIUIEHHOCTH. Ba)kHeiline CTpouTelbHble MaTepHalbl: KepaMUKa,



CTEKJIO, IIEMEHT, OeToH, xene300eToH. [Ipobiembr 6e30macHOr0 HMCMOIB30BAHUS
CTPOUTEIHHBIX MaTEPUAJIOB B TTOBCETHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

u3yyeHue oOpa3lloB HEOPraHWYECKUX BEIIECTB, CBONCTB COJITHOW KHUCIOTHI,
MPOBE/ICHUE KAUYE€CTBEHHBIX PEAKIIUM Ha XJIOPUA-UOHBI U HAOJIIOEHNE MPU3HAKOB
WX TIPOTEKaHMSs, OIBITHI, OTpaKalIMe (PU3NYECKHe M XHUMHUYECKHE CBONCTBA
TaJIOTEHOB U WX COCIMHEHWH (BO3MOXXHO HCIIOJIh30BAaHUE BHUIACOMATEPUATIOB),
O3HAaKOMJIEHHE ¢ oOpa3naMu XJOPUAOB (TAJIOTE€HUIOB), O3HAKOMJIEHHE C
oOpasnaMu ceppl MU €€  COEAUHEHUSIMH  (BO3MOXKHO  HCIIOJb30BaHUE
BUJICOMATEPHUAJIOB), HAOJIIOACHUE TIpollecca OOYTIIMBAHUS caxapa Mol JeHCTBUEM
KOHUCHTPUPOBAHHOM CEPHOW  KHUCJIOThI, HW3Yy4YEHHE XUMHYECKUX CBOMCTB
pa30aBIEHHON CEPHOM KUCIIOTHI, MPOBEJCHNE KaUeCTBEHHOU PEaKINy Ha CyIb(hat-
MOH U HaONIoJieHUE Mpu3HaKa €€ NMPOTEeKaHus, O3HaKOMJIEHUE C (PU3NYECKUMHU
cCBOMcTBaMHU a30Ta, ¢ochopa W HUX COCTUHEHUH (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEPHANIOB), 0Opa3liaMu a30THBIX U (OCPOPHBIX YIOOpEHHi, MOydyeHuUe,
coOupaHue, pacro3HaBaHWE W M3YYCHHUE CBOWCTB aMMHaKa, MPOBEIACHUE
KaueCTBEHHBIX PEAKIIMN HA MOH aMMOHUS U (ochaT-uoH 1 U3y4YCHHE MPU3HAKOB
UX MPOTEKAHUS, B3aUMOJICHCTBUE KOHIICHTPUPOBAHHON a30THOM KUCIOTHI C MEJBIO
(BO3MOXHO ~ HCHOJB30BAaHME  BHUIEOMATEPHUATIOB),  HM3y4YECHHE  Mojelei
KPUCTAJUTMYECKUX PEmIETOK anmasa, Tpadwura, ¢yiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOIMUA PACTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM YTIIEM U
YCTPOMCTBOM MPOTHUBOrasa, MOJy4yeHUe, coOOMpaHue, paclio3HaBaHUE U U3YUYCHUE
CBOMCTB YTJICKHUCIIOTO ra3a, MpOBEJACHUE KAYECTBEHHBIX peaklMii Ha KapOoHAT U
CWIMKAT-UOHBl M M3y4YCHHE TMPU3HAKOB MX [MPOTEKAHUS, O3HAKOMJICHUE C
MPONYKIMEH CUIMKATHONW TPOMBINIJICHHOCTH, PEIICHUE HKCIePUMEHTAITBHBIX
3a7a4 1o TeMe « BaxxHeuIe HeMeTauibl U UX COEUHEHUS.

MeTtasiibl M X COeTUHEHUS

OO01mast xapakTepuCTUKa XUMHUECKUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUH
ux TnonoxeHus B llepmommyeckon cucremMe xuMmudeckux dnemeHtoB /I H.
MenneneeBa u ctpoeHusi atomoB. CTpoeHHE MeETaIOB. MeTayuindeckasl CBs3b U
MeTaJIMYecKasi ~ KpUCTaJUIMYecKas  pemeTka.  DJIEKTPOXUMHUYECKUM Pl
HaIpsHKEeHUH MeTauioB. PU3NUecKre U XUMUUECKUE CBOMCTBA MeTauioB. O01iue
CrocoObl Toy4YeHus: MeTauioB. [loHsTHE O KOPpPO3UHU METAIOB, OCHOBHBIE
CrocoOBI 3amuThl UX OT Koppo3uu. CraBbl (CTayib, YyTYH, JIOPATIOMUAHUMN,
OpoOH3a) ¥ UX MPUMEHEHHE B OBITY U MPOMBIIIIICHHOCTH.

[Ilenounsie mMeTayuibl: nojoxeHue B Ilepuoanyeckon cUCTEME XUMHUYECKUX
sanementoB [I. M. MenpaeneeBa, cTpoeHUE UX aTOMOB, HaXOXJECHHE B MHPUPOJIE.
duznyeckre 1 XMMUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kanus). OKCUIbI U



TUAPOKCUIIBI HATpusi W Kanus. [IpuMeHeHue IeNOYHbIX METaNIOB MU HX
COCJIMHCHMU.

IIlenoyHo3emMeNnbHBIE METAJUIBI MarHuid W KaJbLMK: IIOJIO)KCHHE B
[Tepuoanyeckoit cucremMe xumuyeckux sneMeHToB [[. M. MenpaeneeBa, cTpoeHue
MX aTOMOB, HaX0XJICHUE B npupoac. Pu3ndyeckue U XUMUIECKUE CBOMCTBA MarHus
U Kanpliusa. BakuHelmne coeauHEHUs Kalblus (OKCHJ, THAPOKCHI, COJIN).
XKécTkoCTh BOJBI U CIOCOOBI €€ YCTpaHEHHUS.

AuroMuHUN: TTon0eHue B [leproanyeckoi CuCTeEME XUMUYECKHUX SJIEMEHTOB
. . MenpaeneeBa, CTpOEHUE aTOMa, HAXOXIAEHUE B mpupone. Pusnueckue u
XUMHUYECKHUE CBOMCTBA alltoMuHUsI. AMDOTEpHbIE CBOMCTBA OKCH/IA U TUJIPOKCHUIA
aJIIOMUHMS.

JKeneso: nonoxenue B [lepruoandeckom cucteMe XUMHUYECKUX 3JIEMEHTOB /.
. MenaeneeBa, CTpOCHME aTOMa, HaxXOXXAEHUE B mpupoae. Pu3MUYECKHUe WU
XUMHUYECKHE CBOMCTBA kefe3a. OKCHIbl, THAPOKCUIBI U cosin xkenesa (11) u xenesa
(IIT), ux coctaB, CBOMCTBA U MOJIyYEHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C O0Opa3laMyd METaIOB W CIUIaBOB, WX (U3HUYECKUMU
CBOMCTBAaMH, H3YUYECHHE  PE3YyJbTaTOB KOPPO3UHM  METAIOB  (BO3MOXKHO
HCIIOJIb30BAaHHUE BHJEOMATEpUANIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KIbI[USI W HATpus C BOJIOM (BO3MOXKHO HCIIOJB30BAaHUE BHJICOMATEPHUAIIOB),
WCCIICIOBAHUE CBOWCTB XECTKOW BOJbBI, MPOILIECCA TOPEHUS KEJIe3a B KHUCIOPOJIE
(BO3BMOXKHO  HCIOJIb30BAaHME  BUJICOMATEPHANIOB), IPU3HAKOB  IMPOTEKAHUS
Ka4ECTBEHHBIX PEAKIU HAa WOHBI: MarHus, KajbliWs, aJlOMUHMS, LIUHKA, >KeJie3a
(IT) u xene3a (III), meau (I1), HaOMrOIEHNE U OTIMCAHUE TTPOIECCOB OKPAIITMBAHUS
IJJaMEHM MOHAMU HATpHsl, Kalus M KaiblUs (BO3MOXHO UCIOJIb30BaHUE
BUJICOMATEPHAIIOB), UCCIIEIOBaHNE aM(pOTEPHBIX CBOMCTB THIPOKCH/IA ATFOMUHHUS
Y TUAPOKCHUJIA [IUHKA, pEIICHUE SKCIIEPUMEHTAJIbHBIX 33/1a4 110 TeMe « BaxxHeume
METAaJJIbl U UX COCITUHEHUS.

XHUMHUS M OKpPY:KaoUias cpeaa

BemecrBa u Marepuanbsl B MOBCEJHEBHOW KU3HHM 4eElIOBEKa. be3omacHoe
WCITOJIb30BAaHNE BEIIECTB M XMMHUYECKUX peaknwii B OwbiTy. IlepBas momoms mpw
XAMHUYECKUX 0KOrax U OTPABJICHUSX.

XHUMHUYECKOE 3arpsi3HEHUE OKpY’Kalollled cpesbl (MpeneiibHas JOMyCTUMast
KOHIIEHTpanus Benlects, gajiee — [1JIK). Poibs XumMuu B pelieHu 3K0JI0THYECKUX
npoOsem.

Xumuueckuii IKcnepumenm:

H3yUYeHHE O0pasIoB MaTepHajoB (CTEKJIO, CIUIaBbl METAJUIOB, IMOJIUMEpPHBIC
MaTepualbl).

Mesicnpeomemmnbwie ceazu



Peanm3zaruss MEXIpPEAMETHBIX CBsI3€H NMpU HM3YYCHUH XWMHH B 9 Kiacce
OCYIIECTBIISIETCS. 4Yepe3 HCIOJNb30BAaHWE KaK OOIMUX €CTeCTBEHHO-HAYYHBIX
TOHSITHIA, TaK ¥ TIOHSATHH, SBJISIONINXCS CUCTEMHBIMHA JUTS OTACITBHBIX TIPESIMETOB
€CTECTBEHHO-HAYYHOTO IIUKIIA.

OOmme ecTeCTBEeHHO-HAyYHBIC MOHATHS: HAyYHBIA (DaKT, THUIOTE3a, 3aKOH,
TEOpHUs, aHallu3, CHHTE3, KiIacCupuKamus, TEPUOIUIHOCTh, HAOIIOICHHE,
OKCIIEPUMEHT, MOJICITUPOBaHNUE, HW3MEPCHHE, MOJCb, SBJICHHE, IapHUKOBBIMI
ek, TeXHOTIOTHSI, MAaTEPUATIBI.

duszmka: Marepusi, aToMm, OJCKTPOH, MPOTOH, HEUTPOH, HWOH, HYKJIHI,
U30TOMBI, PaTUOAKTHBHOCTb, MOJIEKYJA, JJICKTPUUYCCKUN 3apsijl, MPOBOIHUKH,
MOJIYIIPOBOTHUKY, JTUAJCKTPUKH, (POTOIIEMEHT, BEMIECTBO, TEIO, OOBEM,
arperaTHoe COCTOSIHME BEILECTBA, ra3, paCTBOP, PaCTBOPUMOCTb, KpUCTAILIIMYECKAs]
pemérka, CruiaBbl, (PU3UYECKUE BEITUYHMHBI, CTUHUIIBI U3MEPEHUS, KOCMHUYECKOE
MPOCTPAHCTBO, TNIAHETHI, 3BE3/161, COIHIIE.

buonorus: dorocunTes, npixanue, Omocdepa, IKOCUCTEMA, MHUHEPATHLHBIE
yAOOpEHUs, MUKPOAJIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEIHHBIC BEIIECTBA.

['eorpadusa: armocdepa, ruapochepa, MHUHEpalbl, TOPHBIE MOPOJBI,
MIOJIC3HBIE HCKOTIAaeMbIe, TOIUTMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XNMHNHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JINYHOCTHBIE PE3VYJIbTATHBI

JIM4HOCTHBIE PE3yJbTaThl OCBOCHHUS MPOTPAMMBI OCHOBHOTO OOIIETO
oOpa3oBaHUsl JIOCTUTalOTCA B Xoie OOy4YeHHMs] XUMHUU B €IUHCTBE Y4eOHOH u
BOCIIUTATEIHLHOMN AESATEILHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMU POCCUNCKUMU
COLMOKYJIBTYPHBIMH MU JyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMH, MNPUHATHIMU B
oOlllecTBE TMpaBWIaMH U HOPMaMU TMOBEACHUS M CIIOCOOCTBYIOT mMpolieccam
CaMOTIO3HAHUS, CAMOPA3BUTHSI M COITUATTU3AINHI 00yJIaFOIITIXCSI.

JIM4HOCTHBIE  pPE3yJIbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYyYarOIIMXCS
PYKOBOJCTBOBATbCA CHUCTEMOW TO3UTUBHBIX I[IEHHOCTHBIX OpHEHTAMHA U
pacIIMpPEHNE ONbITa AEATEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpMOTHYECKOr0 BOCTIMTAHUSA:

EHHOCTHOTO OTHOIIIEHUSI K OT€YECTBEHHOMY KYJbTYPHOMY, HCTOPHUUYECKOMY
M HAyYHOMY HACJEIUI0, TTOHUMAHUS 3HAYECHUS XUMHUYECKOM HAyKU B KU3HU
COBPEMEHHOr0 OOIlIeCTBa, CIIOCOOHOCTH BJIAJIETh JIOCTOBEPHOUM HMH(pOpMAIUEeH o
MEPEIOBBIX JOCTHXKEHUSIX M OTKPBITUSIX MHPOBOM W OTECUECTBCHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMIX 00 YCTPOMCTBE MUpPa U OOIIECTRA,;

2) rpaIaHCKOr0 BOCIIMTAHUSA:

MPEJICTABICHUS O COLUAIBHBIX HOpPMax MW MpaBWIaX MEKIMYHOCTHBIX
OTHOIIICHUH B KOJUICKTUBE, KOMMYHHMKATUBHONH KOMIICTEHTHOCTH B OOIIIECTBEHHO
MOJIC3HOM,  y4yeOHOHMCCIIEeIOBATEIbCKOM, TBOPYECKOM M JAPYrUX  BHAAX
JEATEILHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOM IEATEILHOCTH IPHU
BBITIOJITHCHUH Y4YEOHBIX, TO3HABATEIbHBIX 3a7a4, BBIITOJIHCHUN XHUMHUYECKUX
AKCTIIEPUMEHTOB, CO3IaHUN YUCOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOITIOHUMAaHHUIO
W B3aUMOIIOMOIIM B TIpolleccCe OTOM y4eOHOW JeATeNbHOCTH, TOTOBHOCTHU
OIICHMBAaTh CBOE TIOBEJECHME M TIOCTYNIKM CBOUX TOBAPUILEH C TMO3UIUHU
HPABCTBEHHBIX U MIPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIIEICTBUIN MTOCTYIKOB,;

3) HEHHOCTH HAYYHOTI' 0 IO3HAHUA:

MHUPOBO33PEHUECKUE MPEACTABICHUS O BEIIECTBE M XMMHMYECKOM pPEaKIuu,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH W COCTABJISIONINE
OCHOBY I TTIOHUMAaHHWsS CYITHOCTH HAayYHOW KApTUHBI MHUpPa, MPEACTABICHHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHS TPUPOJbI, B3aUMOCBS3SIX 4YEJIOBEKa C
MIPUPOTHOU CPESION, O POJIM XMMHUH B TTIO3HAHUH 3TUX 3aKOHOMEPHOCTEM;

M03HABAaTEJIbHBIE MOTHBBI, HAPaBJICHHBIE HA IOJYYEHHE HOBBIX 3HAHUM MO
XUMHH, HEOOXOJUMBIC I OOBSCHCHHUS HAOII0IaeMbIX IIPOIICCCOB U SIBIICHUH,
MO3HAaBaTeJbHOU, MHPOPMAIMOHHOW W YUTATEIbCKOW KYJIbTYpPHI, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEJIbHOM pabOThl C Y4YE€OHBIMM TEKCTaMH, CIPABOYHOU



JUTEPATYPOM, TOCTYNMHBIMU TEXHUYECKUMH CPEICTBAMH HHGOPMAITMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOyYEHHI0O U TO3HAHMIO, JI0003HATEIBHOCTb, TOTOBHOCTh U
CIOCOOHOCTh K  €aMOOOpa30BaHUIO, TPOEKTHOM U  HCCIEI0BATEIbCKON
NeSATEIbHOCTH, K OCO3HAaHHOMY BBIOOPY HAIPABIECHHOCTH U YPOBHS OOy4Y€HHS B
JTaJIbHEUIIIEM;

4) popMupoBaHNS KYJbTYPHI 310POBbS:

OCO3HAaHUE IIEHHOCTH J>KWU3HHU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3/J0POBBIM 00pa3 >KU3HU, OCO3HAHHME IOCJIEACTBUU U
HEMPUSATHE BPEIHBIX MPUBBIYEK (YIOTPEOIICHUS aJIKOT0JIsl, HAPKOTUKOB, KypEHHUS ),
HEOOXOAUMOCTH COOJIIO/IGHUST TIpaBUJ  OE30MACHOCTH TPU  OOpalieHuH C
XUMHUYECKHUMH BEIIeCTBaMU B OBITY U PeasIbHOM JKU3HH;

5) TPy10BOIr0 BOCIMTAHMS:

MHTEPEC K MPaKTUYECKOMY U3YUYEHUIO Npodeccuid U TpyJla pa3IudHoro poja,
YBaXEHUE K TPYLy MU Pe3yNbTaraMm TPYIOBOM JAESITEIBHOCTH, B TOM YHUCIIE Ha
OCHOBE TPUMEHEHHUS TMPEJAMETHbIX 3HAHUN 10 XUMHUHU, OCO3HAHHBIA BBIOOP
VMHAUBUAYATbHON TPACKTOPUH MPOAOIKEHU 00pa30BaHus C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHUU, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHenrHou npodecCuoHaIbHOM NESITEIbHOCTH U Pa3BUTHSI HEOOXOIUMbBIX YMEHHUIA,
TOTOBHOCTb aJJalITUPOBATHCS B MPO(HECCHOHATILHOM cpeie;

6) 3K0J10rH4eCKOro BOCIIMTAHMSI:

HKOJIOTUYECKU 1€JIECO00pa3HOe OTHOIIEHHE K NPUPOAE KaK HCTOYHUKY
YKU3HU Ha 3eMJIe, OCHOBE €€ CyIIeCTBOBaHUS, IOHUMAaHUE IEHHOCTH 3J0POBOI0 U
O0e3omacHOro oOpa3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHME K COOCTBEHHOMY
buznuecKkoMy U TCHUXUYECKOMY 3/0POBbIO, OCO3HAHME IIEHHOCTU COOIOACHUS
paBuJI 6€30MaCHOT0 MOBEICHUS MIPH padOTe C BEIIECTBAMH, a TAKXKE B CUTYaIIMSIX,
YIPOXKAKOUUX 30POBBIO U KU3HM JIIOJIEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJIy4aeMble MPU U3YYCHUU XUMUH, IS
pEIIEHHUs 3a/1a4, CBA3aHHBIX C OKPYKAIOLIEW NPUPOIHON CPENOH, IS OBBILICHUS
YPOBHSI  AKOJIOTMYECKOW KYyJbTYphl, OCO3HaHUS TIJ00albHOIO  XapakTepa
HKOJIOTMYECKUX MPOOJEM MU MyTell HMX pPELICHHs] MOCPEACTBOM METOJOB XHWMHH,
HKOJIOTMYECKOTO MBIIUICHHUSI, YMEHUS PYKOBOJACTBOBATHCS UM B ITO3HABATEIBHOM,
KOMMYHUKATUBHOW U COLIMAIBHOM MIPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATBI

B cocraBe MeTanpeIMETHBIX pPE3yJbTaTOB BBIACISAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33pEHUsI OOIEHAy4YHBbIC TOHATUSA (3aKOH, TEOopwus,
IOPUHILINIL, TUIIOTE3a, (aKT, CUCTEMA, IPOLIECC, SKCIIEPUMEHT U JIPYTOE. ), KOTOPbIE
UCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4EOHBIX MpeaMeTax U IO3BOJSIOT Ha
OCHOBE 3HaHUU M3 3THX NPEAMETOB (POPMHUPOBATH MPEJCTABICHUE O LIEITOCTHOU



HAy4YHOU KapTUHE MUPA, U YHUBEPCAIbHBIC yUeOHbIE NeUCTBUS (TT0O3HABATEIIBHEIE,
KOMMYHUKATUBHBIE, PETYJSITUBHBIE), KOTOphIE obOecrmeunBaioT (GopMUpOBaHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO Y4EOHOM
JIEATEIILHOCTH.

ITo3HaBaTe/bHbIE YHHBEPCAJIbHbIE YUeOHbIE JeliCTBUS

ba3oBble Jornyeckue aeiicTBUA:

YMEHHSI HCMOJIb30BaTh MNPUEMBI JIOTUUECKOTO MBIIIICHUS] TMPU OCBOCHUU
3HAHUMW: PACKPBIBATh CMBIC] XUMHYECKHX MOHATHH (BBIACISITH UX XapaKTepHBIC
MPU3HAKKM, YCTAHABJIMBATh B3aUMOCBS3b C JIPYTMMHU IMOHATHSAMHU), HCIIOIb30BaTh
MOHATHS JJ1sI OOBACHEHUS OTJEIbHBIX (DaKTOB U SIBIICHUH, BLIOMPATh OCHOBAHUS U
KpUTEPUU I KIacCU(DHUKAIUA XUMUYECKUX BEIIECTB M XUMUYECKHX PEAKIIUH,
yCTaHABIWBATh TMPUUYUHHO-CIIC/ICTBEHHBIC CBA3M MEXIYy OOBCKTAMHU H3yUCHHS,
CTPOMTH JIOTHYECKHUE pacCykAeHUs (MHIYKTUBHbBIC, e TyKTUBHBIE, TI0 AaHAJIOTHH),
JIeJaTh BBIBOBI U 3aKJIIOUCHUS

YMEHHE TMPUMEHSATH B TPOIECCEe NO3HAHUS MOHATUA (TIPEAMETHBIE H
METaNnpeIMETHBIE), CAMBOJINYECKUE (3HAKOBBIE) MOJIENIH, UCTIOJIb3YEMBIE B XUMHUH,
peoOpa3oBhIBATH MTUPOKO MPUMEHSIEMbIE B XUMUH MOJICITHHBIC TIPECTABICHUS —
XUMUYECKUH 3HAK (CHUMBOJ 3JIEMEHTa), XUMHYeckas ¢dopMmyna U YypaBHEHHUE
XUMHUYECKOHN peakIuy — MPH PEIICHUH y4eOHO-TT03HABATENIbHBIX 33/1a4, C YIETOM
ATUX MOJIEJIbHBIX MPEJCTABICHUI BBISBIATh U XapPaKTEPHU30BAThH CYIECTBEHHBIC
MPU3HAKU U3YIaEMbIX 00BEKTOB — XUMUYECKHUX BEIIECTB U XUMUYECKHUX PEAKIIHMA,
BBISBJSITh  OOIIME  3aKOHOMEPHOCTH, TMPUYMHHO-CICJCTBEHHBIE CBSI3M U
MIPOTUBOPEYMS B U3YUAEMBIX ITPOIIECCaX U SBJICHUSX.

Bba3oBble ncciienoBarebLCcKue 1eHCTBUA:

YMEHHE HCIOJIb30BaTh MOCTABJIECHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA
MO3HAHMS, a TaKKe€ B KAa4eCTBE OCHOBBI IS (POPMUPOBAHUS THIIOTE3BI IIO
MIPOBEPKE MPaBUIBHOCTU BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHNE OMbBITa 110 TUTAHUPOBAHUIO, OPTraHU3AIMHd M IPOBEICHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHME HaOIoJaTh 3a XOJ0M Ipoliecca,
CaMOCTOSTEIILHO TPOTHO3UPOBATh €T0 Pe3yJbTaT, (GOopMyIHUpOBaTh OOOOIICHUS U
BBIBO/IbI IO pe3yJibTaTaM MPOBEIEHHOTO OMbITa, UCCIEAOBAHUS, COCTABIISTh OTYET
O MpojieJIaHHOM paboTe.

Pabora ¢ undpopmanmeii:

yMEHHE BBIOMpATh, aHAIM3UPOBATh W HWHTEPIPETHPOBATH HHGOPMAIUIO
Pa3IMYHBIX BUJIOB U ()OPM MPEACTABICHUS, MOJyYaeMYIO U3 Pa3HbIX HCTOYHUKOB
(HayyHO-TIOMyJISipHAsl  JIUTEpaTypa XHUMHUUYECKOTO COJACpP>KaHUs, CIPaBOYHbBIC
nmocoousi, pecypcbl HMHTepHeTa), KpUTHYECKH OIICHHUBATh IPOTHBOPCUYUBYIO U
HEJIOCTOBEPHYIO0 HH(POPMAIIHIO;



yMEHHE MPUMEHSTh pa3iNyHble METOJbI U 3alpOoChl MPHU IMOUCKE U OTOOpE
UH(GOPMALIUM U COOTBETCTBYIOLIMX JIAHHBIX, HEOOXOJUMBIX /JIsi BBITOJIHEHUS
y4eOHBIX U MO3HABATENIbHBIX 3a]1a4 ONPeIeIEHHOTIO TUIIA, MPUOOPETEHHE OIbITA B
0o0JaCTH  MCHOJIb30BaHUSI MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTH,
OBJIaJICHUE KYJbTYpOW aKTUBHOTO UCIIOJIb30BAHUS PA3TUYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSTENILHO BEIOMPATh ONTUMAJIbHYIO (hOpMYy MpeCcTaBiIeHUs HH(popMauu u
WUIFOCTPUPOBATh pEIIaeMble 3aJa4d HECIO0XXHBIMH CXEMaMH, JIHarpaMMaMu,
IpyruMu popmamMu rpa@uky U UX KOMOMHALUSAMY;

yMEHUE UCIOJNb30BaTh MW AaHAJIM3UpOBaTh B IIpollecce Y4YeOHOU U
UCCJIEI0BATENIbCKOM JEATEIbHOCTH MH(POPMALMIO O BIUSHUUA MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIICTBa M TPAHCIOPTAa HAa COCTOSIHUE OKPY KAlOWEH MPUPOJTHOU
Cpelbl.

KomMmyHuKaTHBHBIE YHUBEPCAJIbHbIE yUYeOHbIE 1eiCTBUS:

YMEHHS 3ajJlaBaTh BOIPOCHI (B XOJi¢ auajora W (WJIM) JIUCKYCCHH) TIO
CYLIECTBY  OOCyXJIaeMoil ~ Tembl, (OPMYyIUpPOBaTbL CBOM  MPEAJIOKEHUS
OTHOCHUTEJILHO BBINOJHEHUS MPEIIOKEHHOMN 3a1a4H;

YMEHUS  NPEACTaBIATh  MOJYYEHHBbIE  pEe3yJbTaThbl  ITO3HABATEJILHOM
NEATEIbHOCTH B YCTHBIX M TIMCBMEHHBIX TEKCTaX; JesiaTb IPE3EHTALUIO
pPEe3yJIbTATOB BBIMOJIHEHUS XUMHUYECKOTO JKCIIEPUMEHTa (J1a0OpaTOpHOro OIbITa,
nabopaTopHO PabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YIE€OHOTO MPOEKTA);

yMEHHUS Y4eOHOTO COTPYJHHYECTBA CO CBEPCTHHKAMHU B COBMECTHOM
MO3HABATEIbHOM W MCCJENOBATENbCKOW  ACSATENBHOCTH  MPU  PEIICHUU
BO3HUKAIOIIKUX MPOOJEM Ha OCHOBE Y4ETa OOLIMX HMHTEPECOB M COTJIACOBAHMS
no3utuii (00Ccyx aeHusi, OOMEH MHEHHUSIMH, «MO3TOBBIE IITYPMBI», KOOPAMHAIIUS
COBMECTHBIX JEHUCTBUM, OINPEACIICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBHITIOJTHCHHOW PaOOTHI M IPYTHE).

PerynsiTuBHBIC YHMBEPCAJIbHbIC Y4eOHbIC JCHCTBHA:

YMEHUE CaMOCTOSITEJIBHO ONPENEIATh LEIU JESITEIbHOCTH, IUIAHUPOBATh,
OCYLIECTBJISATh, KOHTPOJIUPOBATh U IPH HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOIO
NeSITENIbHOCTD, BRIOMpATh Hanbosee 3h(PeKTUBHBIE CITOCOOBI PEIICHUS YIeOHBIX U
MO3HABATENIbHBIX 33Ja4, CaMOCTOSITENbHO COCTAaBJIATh WM KOPPEKTHUPOBATH
MPEIOKEHHBIM  aITOPUTM JIEUCTBUM TPU BBINOJHEHUM 3aJlaHUM C  y4ETOM
IIOJIy4Y€HHUsI HOBBIX 3HaHMM 00 M3ydyaeMbIX OOBEKTax — BEIIECTBAX U PEAKIMIX,
OLICHUBATh COOTBETCTBHE IMOJIYYEHHOI'O pPE3yJIbTaTa 3asiBICHHOW LEIH, YMEHHUE
UCITIOJIb30BATh U aHAIM3UPOBATh KOHTEKCTHI, IIPEAJIaraéMbl€ B YCIOBUU 3aJJaHUN.

MPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pPE3yNbTaTOB 10 OCBOEHUIO 00S3aTEIbHOTO
COJIepKaHUsl, YCTAHOBJIEHHOTO JaHHOW denepaibHOW paboyell MporpaMMoi,
BBIICJISIIOT: OCBOCHHBIE OOYyYalOIMMHUCA HAay4YHbIC 3HAHUS, YMEHHUS U CHOCOOBI



NEUCTBUIM, BHUIbI JEATEIBHOCTH MO IOJYyYEHHIO HOBOTO 3HAHUS, €ro
UHTEpIIpETalli, MPEeoOpa30oBaHUIO U TNPUMEHEHUIO B Pa3jIMYHbIX Y4E€OHBIX U
HOBBIX CUTYalUsX.

K koHily 00yueHus B 8 ky1acce npeMeTHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaXkaTh CHOPMHUPOBAHHOCTD Y O0YUAIONTUXCS YMEHUI:

e PAacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHX MOHSTHUH: aTOM, MOJIEKYJa,
XUMUYECKHI 3JEMEHT, MPOCTOE BEIIECTBO, CII0KHOE BEIIECTBO, CMECH
(omHOpPOHAS ¥ HEOAHOPOAHAS ), BAIEHTHOCTh, OTHOCUTEIbHAS ATOMHAs U
MOJIEKYJIIpHas Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas J0Jisi XUMUYECKOT0 3JIEMEHTA B COEIMHEHUU, MOJIIPHBIN 00BEM,
OKCHJ, KHCJIOTA, OCHOBAaHHE, COJIb, 3JIEKTPOOTPULIATEILHOCTh, CTEIEHb
OKHCJICHHUSI, XUMUYECKasi peakius, KiIacCupuKalus peakiuil: peakuuu
COCIMHEHMS, PEAKIMH Pa3JIOKEHUs, PEaKIMH 3aMEIICHHs, pEaKIUu
oOMeHa, IK30- U SHJIOTEPMUUECKHE PEaKIINU, TeINTIOBOM A(DPEKT peakiinum,
SIPO aToMa, JJICKTPOHHBIA CIIOM aromMa, aToMHas OpOuTalb, PaaAyC
aToMa, XMMHUYeCKasi CBs3b, MOJSPHAs W HEMOJspHas KOBAJCHTHAs CBS3b,
VWOHHAs CBS3b, MOH, KaTMOH, aHHOH, PacTBOp, MaccoBas J0Jsl BEIECTBa
(MpouEeHTHAas KOHIIEHTPAIIKsI) B paCTBOPE;

e WUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHUYECKUX TIOHSATHH U
NPUMEHSITh 3TH MOHATHUS IPU ONMUCAHUH BEIIECTB U UX MPEBPALLCHUM;

e HCIOJIb30BaTh XHUMHYECKYIO0 CHMBOJHKY JJIsl COCTaBlieHUS (opmyn
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIUN;

e OMNpENENATh BaJCHTHOCTh aTOMOB AJIEMEHTOB B OMHApHBIX COEIMHEHHUSX,
CTENEHb  OKHUCIEHUS  DBJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAIJIEKHOCTh BEIIECTB K OMNPENEIEHHOMY KIIACCy COCOWHEHHUU IO
dopMynaM, BHI XUMHYECKON CBA3M (KOBaJeHTHAas M HWOHHas) B
HEOPraHMYECKUX COECTUHEHUSX;

e packpbiBaTh cMblcn Ilepuogmueckoro 3akona [I. WM. Menneneesa:
JIEMOHCTPUPOBATh TOHHMAaHWE TEPUOANYECKONW 3aBHCHUMOCTH CBOWCTB
XUMHYECKUX JJIEMEHTOB OT WX moyiokeHus B [lepumommdeckoii cucteme,
3aKOHOB COXPAHEHHUSI MacChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO yU€HUs, 3aKoHa ABOraapo;

e ONNCHIBATh M XapakTepus3oBaTh TabauuHyro ¢opmy Ilepuonnyeckoil
CUCTEMbl XMMHYECKHUX OJJIEMEHTOB: pa3lnyaTh MOHATHS «TJaBHAs
noarpynna (A-rpymnma)» u «rnobounas noarpynmna (b-rpymma)», maineie u
OoJbllIMe TNEPUOJbl, COOTHOCUTH O0O3HAYEHUS, KOTOpbIE HMEIOTCS B
tabmuue «llepuoanueckas cuctema xumuyeckux osiaemeHtoB JI. .
MenzeneeBa» C YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB



XUMUYECKHUX AJIEMEHTOB (COCTaB U 3apsl apa, 00IIee YUCIIO0 AIECKTPOHOB
U pacrpeiesICHUe UX MO AIEKTPOHHBIM CJI0SIM);

e KJIACCU(PUIIUPOBATh XUMHUYECKHE SJIEMEHTHI, HEOPTaHUUECKHE BEIIECTBA,
XUMUYECKHE peakluu (M0 YUCIYy W COCTABY YYACTBYIOIIMX B pPEAKUIUU
BEILECTB, N0 TEILUIOBOMY 3(PPeKTy);

e XapaKTepu30BaTh (OMHUCHIBATH) OOIINE XMMUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TOJITBEPIKIAsl OMMCAHUE TPUMEPAMH MOJIEKYJIISIPHBIX
YPaBHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIHM;

e MPOTHO3UPOBATH CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUA XUMHUYECKUX TPEBpPAIICHUA B
Pa3TUYHBIX yCIIOBUSX;

e BBIYUCIIATH OTHOCHUTEIBHYIO MOJEKYJSIPHYIO W MOJISIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO »JJIeMEeHTa 10 Gdopmylie
COEIMHEHMSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
M0 YPAaBHCHHUIO XUMHUYECKOMN PEaKINN;

e TPUMEHSITH OCHOBHBIE OTIEPAIIMH MBICTUTEIBHON JEATEILHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHUE, 0000IIeHne, CUCTEMATU3AINI0, KIacCU(pUKAIUIO,
BBISIBJICHWE TPUYMHHO-CIEJACTBEHHBIX CBA3EH — IS M3Y4Y€HHUS CBOMCTB
BEIIECTB M XHMHYECKUX PpEaKIUh, eCTEeCTBEHHO-HAYYHbIE METO]IbI
MO3HAHMUSI — HAONIOACHUE, W3MEPCHHE, MOJCIUPOBAHHUE, SKCIEPUMEHT
(peaJIbHBIN U MBICIICHHBIN ),

e cIeAOBaTh MpaBWJIaM  TIOJIb30BaHUS ~ XMMHUYECKOM  TOCYIoMl U
7abopaTOpHBIM 000pY/JOBaHUEM, a TakXKe TMpaBWiaM OOpalleHus C
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKLUMSIMU 110 BBIIOJHEHHUIO
7a00paTOPHBIX XUMUYECKHX OIBITOB TIO TOJIYYEHUIO U COOMPAHHIO
ra3zo00pa3HbIX BEMIECTB (BOJAOPOAAa M KHUCIOpPOAA), MPUTOTOBICHUIO
pacTBOPOB C OMNPEACIEHHOW MAacCOBOM JOJIEM PACTBOPEHHOTO BEIIECTBA,
IUIAaHUPOBATh M MPOBOJUTH  XMUMHUYECKHE  OIKCIEPUMEHTHl IO
pacIio3HaBaHUIO PACTBOPOB IIEI0UYEH U KHCIOT C IIOMOIIBI0 HHINKATOPOB
(makmyc, peronmdTanenH, METUIOPAHXK U IPYTHE).

K koniy o0ydenus B 9 kj1acce mpeIMETHBIE pe3yJIbTaThl Ha 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CHOPMHUPOBAHHOCTD Y O0YYAIOIINXCS YMEHUM:

e PAacKpbIBaTh CMBICII OCHOBHBIX XHWMHUYECKUX TOHSATHUH: XUMHYECKUUN
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CIIOKHOE BEIIECTBO, BAJICHTHOCTh, JJICKTPOOTPHUIIATEILHOCTh, CTCIICHb
OKHUCJICHUS, XUMUYECKasl PEaKIUs, XUMUYECKasi CBs3b, TETUIOBOM 3 (DeKT
peakiuu, MOJib, MOJSIpHBIH  00BEM,  pacTBOp,  DIIEKTPOIMUTHI,
HEAJICKTPOJIUTHI, JJICKTPOIUTHYECKAs HUCCOIUAIINS, PEAKIIMH HOHHOTO
oOMeHa, KaTtaiuM3aTop, XHMHYECKOE paBHOBECHE, OOpaTHMble W



HeoOpaTHMble pPEAaKLUHU, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE pPEAKIUH,
OKUCJIMTENIb,  BOCCTAHOBUTENb, OKHCIEHWE M  BOCCTAHOBJICHUE,
alyoTponus, am(poTepHOCTb, XUMUYECKasl CBSA3b (KOBaJICHTHAs, MOHHAf,
MeTajuInyecKas), KpUCTAIMYeCKass pemeTka, KOppo3usi METaJUIOB,
CIUIaBbl, CKOPOCTh XUMHUYECKOW pEaAKUUHU, MNPeeTbHO IOMyCTUMas
koHueHtpanus [1JIK BemecTna;

WUIFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHWMHUYECKUX IIOHATHH H
MPUMEHSTH 3TU TOHATHUS IPU OMKUCAHUM BEIIECTB U MX MPEBPAICHUI;
UCIIOJIb30BAaTh XUMHUYECKYI) CHMBOJIMKY JJIS COCTaBJI€HHUS (HOpmyJl
BELIECTB U YPAaBHEHUN XUMUYECKUX PEAKIUN;

ONpEIENATh BAJIECHTHOCTh U CTEIIEHb OKHCIICHHUSI XUMHUYECKUX 3JIEMEHTOB B
COCIMHEHUSX pPA3JIMYHOTO COCTaBa, NPHHAMIECKHOCTh BEHIECTB K
onpeNeeHHOMY KJIACCy COEIUMHEHUN 1Mo (QopMyram, BHI XUMHUYECKOU
CB3M (KOBaJE€HTHasi, WMOHHAs, MeETaUIMYecKkas)) B HEOPraHWYECKHUX
COEMHEHUX, 3apsij] MOHA MO XUMHUYECKoW (opmyie, XapakTep Cpenbl B
BOJHBIX PACTBOPAX HEOPTraHWYECKUX COEAMHEHUMN, TUIl KPUCTATNINYECKOU
PEIETKM KOHKPETHOIO BEILIECTBA;

packpeiBath cMmbica Ilepuommueckoro 3akona JI[. M. MenneneeBa u
JEMOHCTPUPOBATh €r0 IMOHMMaHUE: OIMChIBaTh W XapaKTepHU30BaTh
TabnuuyHyo Gopmy llepuoanueckoil cUCTEMbl XUMHUYECKHX 3JIEMEHTOB:
pasznuyarh TMOHATHS «TJaBHasg moAarpynna (A-rpymma)y U «moOouHas
noarpynna (b-rpynma)», manbie u OonblliMe€ MEPUOAbl, COOTHOCUTH
0003HaUYeHMsI, KOTOpbIE HMEIOTCSI B TMEPUOAMYECKOM Tabiuue, ¢
YUCJIOBBIMU  XAPAKTEPUCTHKAMH  CTPOEHHUS  aTOMOB  XHMHUYECKHX
AIIEMEHTOB (COCTaB H 3apsa sAapa, oOIIee YHCIO JIIEKTPOHOB U
pacmpeiesieHne WX TI0 D3JEKTPOHHBIM CIIOSIM), OOBSCHATH OOITIHe
3aKOHOMEPHOCTH B M3MEHEHUHM CBOWMCTB JJIEMEHTOB M HMX COCIMHEHHUM B
Ipezeliax MaJblX NEPUOJOB U TJIABHBIX MOJAIPYIII ¢ YYETOM CTPOCHHUS UX
aTOMOB;

KIaCCU(UIIUPOBATh XUMUUYECKUE DJIEMEHTHI, HEOPTaHWYECKUE BEIIECTBa,
XUMUYECKHE peakuuH (IO YUCIYy M COCTABY YYACTBYIOIIMX B pPEAKUUU
BEIIECTB, MO TEIUIOBOMY 3(P(EKTy, M0 U3MEHEHHIO CTENEHEH OKHUCIEHUS
XUMHUYECKHUX AJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME W CHEIUPUIECKUE XUMHUYECKHUE
CBOMCTBAa MPOCTBIX W CJOXHBIX BEIIECTB, MOATBEP)KIasd OMKHCAHUE
IpUMEPaMU MOJIEKYJISIPHBIX W HOHHBIX YPaBHEHHH COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKIIUN;

COCTABJIATh YPAaBHEHHSI JJIEKTPOJUTUYECKOW JHCCOLMALMM  KHCIIOT,
LIEJI0YEH U COJIEN, TTOJTHBIE U COKPALIEHHBIE YPABHEHHS PEAKIIM HOHHOTO



oOMEHa, ypaBHEHHUS pEaKlMi, TMOATBEPKIAIOIIUX CYIIECTBOBAHUE
TEHETUYECKOM CBS3M MEXTY BEIECTBAMH PA3JIMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIUN
MIOCPEZICTBOM COCTABIICHHUS JIEKTPOHHOTO OaaHca dTHUX PEaKIuii;
IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT HMX CTPOCHWSI,
BO3MOXKHOCTH TIPOTEKAHUS XWMUYECKHX TMPEBPAlIEHUNA B Pa3IUUIHBIX
YCIIOBHSIX;

BBIUUCTIATh OTHOCUTEIBHYIO MOJEKYJISIPHYI0O U MOJIIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHUYECKOTO »JJIeMEHTa 1o (dopMyIie
COCMHEHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI
M0 YPAaBHCHHUIO XUMHUYECKOMN PEaKINN;

coOnofaTh  MpaBWia  MOJIB30BAHMSI ~ XUMHUYECKOM  MOCyaol U
1abopaTopHbIM 000OpPYyJOBaHMEM, a TaKkKe TpaBWia OOpalieHus C
BEIICCTBAMH B COOTBETCTBUM C HHCTPYKIMSMHU TIO BBITIOJHEHUIO
7a00paTOPHBIX XHUMHUYECKHX OIBITOB MO TMOJYyYEHHIO U COOUPAHUIO
ra3000pa3HBIX BEMIECTB (aMMHUaKa M YIJIEKUCIIOTO rasa);

MPOBOJIUTH  PEAKIMH, TOJATBEPKIAIONINE  KAYeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM ITyTEM XJIOPHI-, OPOMHU/I-,
noaua-, Kapobonar-, ¢ocdar-, cuiIMkar-, cyibhar-, THIPOKCHU]I-HOHBI,
KaTHOHBI aMMOHHS W WOHBI W3YyYCHHBIX METAJIJIOB, MPUCYTCTBYIOIINE B
BOJHBIX PACTBOPAX HEOPTAHWYECKHUX BEIIECTB;

IPUMEHSITh OCHOBHBIE OTIEPAIIUU MBICTUTEILHOU EATEIPHOCTH — aHAJIN3
U CHUHTE3, CpaBHEHHUE, O0O0OOIIeHUE, CHUCTEMAaTU3alui0, BBISBICHUE
NPUYUHHO-CIICACTBCHHBIX CBS3€H — ISl M3Y4YEHHUS] CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIHMi, €CTeCTBEHHO-HAyYHBIE METOIbl TIO3HAHUA —
HAOII0/IEHNE, W3MEpPEHUEe, MOJCIMPOBAHHUE, IKCIEPUMEHT (pealbHBIA H
MBICJICHHBIN).
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Ilonsatue o
TPYIINax CXOTHBIX
3JIEMEHTOB

https://m.edsoo.ru/AFA7
IDULD

https://m.edsoo.ru/COV3
CC214

52

Ilepuonnueckuii
3aKOH U
Ilepuonnueckas
cucremMa
XUMHUYECKHUX
anemenTtoB Jl. U.
Meunpeneena

https://m.edsoo.ru/X9F1
NR3U8

53

Ilepuonpl,
TPYIIIIHI,

https://m.edsoo.ru/NQM
WWIRXN




MOATPYIIIBI

54

Ctpoenue
aromoB. CocraB
ATOMHBIX SITIEP.
M3oTonsl

https://m.edsoo.ru/IMU
DOMRSH

55

Ctpoenue
AJIEKTPOHHBIX
000JI0YEK aTOMOB
3JIEMEHTOB
Ilepronnueckon
cucremsl [l. U.
MenpaeneeBa

https://m.edsoo.ru/T95Y
NV8B2

56

XapakTepucTuka
XHMHYECKOTO
3JIEMEHTA II0 €ro
ITOJIOKSHHUIO B
Ilepuonnueckoi
cucreme /. 1.
MenneneeBa

https://m.edsoo.ru/YIPO
40MDX

57

58

3HadeHUE
Ilepuonnueckoro
3aKOHa JJIsI
pa3BUTHS HAYKU U
npaktuku. 1. W.
MenaeneeB —
YYEHBIN, IEJaror
Y TPaXIaHUH

PesepBHblii ypoK.
O06o061IEHE U
cucTeMaTtu3anus
3HAHHM /
Bceepoccutickas
MIPOBEpOYHAS
paborta

https://m.edsoo.ru/SZD8
XEOOP

https://m.edsoo0.ru/ZCQ
TRPOSY

59

KonTponbnas
pabota Ne4 o
teme «CTtpoeHue
aToMma.
Xumuyeckas
CBSI3bY /
Bceepocculickas
IIPOBEPOYHAs

https://m.edsoo.ru/FTIZ
F99WF




paborta
DIIEKTPOOTpHULIATE
60 JIBHOCTH aTOMOB | https://m.edsoo.ru/HZA 1
XAMHUYECKUX 10EDS8
AJIEMEHTOB
61 Honnas | https://m.edsoo.ru/3SY1
XAUMHYECKasl CBA3b RJIKVI
KoBanenrnas
62 1 https://m.edsoo.ru/EOL3
MOJsIpHas MT2AE
XUMHUYECKAs CBI3b
KoBanenrnas
63 1 https://m.edso00.ru/9YV
HETOJIIPHAS RIFUXI
XUMHUYECKAsA CBI3b
64 CreneHn | https://m.edsoo.ru/RA6C
OKUCJICHUSI VXM66
OKHUCIUTENbHO-
65 1 https://m.edsoo.ru/ZXN
BOCCTAHOBUTEIbH CATDOZ
bI€ pEaKIINH
66 OKHUCIIUTENN U 1 https://m.edsoo.ru/QPS4
BOCCTAHOBUTEIH 6Z5PU
PesepBHbIii ypoK.
0O000mIeHue 1
CHUCTEMAaTU3aIUs
67 . 1 https://m.edsoo.ru/4RH7
3HAHUHU 110 TEME M35NF
«CtpoeHnue aroma.
XuMudeckas
CBSI3bY»
Pe3epBHbIii ypoK.
68 O000meHue n | https://m.edsoo.ru/7DN
cucTeMaTHu3alus RBZ948
3HaHUH
OBIIEE
KOJIMYECTBO 68
YJACOB IIO

[TPOI'PAMME




9 KVIACC

Ne

n/
n

Tema ypoka

KoaudecTBo 4acoB

Bce
ro

KonTpoan
HbIE
padoThI

HpakTnue
CKHe
padoThI

Jlara
usyue
HUS

DJIeKTPOHHBbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchI

[Tepuonnuecku
M 3aKOH.
IIepnonnuecka
sl CUCTeMa
XHUMHYCSCKHUX
3j1eMeHTOB /I.
. MeunneneeBa

https://m.edsoo.rw/ECRK
A90OAY

3aKOHOMEPHOCT
U B U3MEHEHHUHU
CBOMCTB
XHUMHUYECKHUX
2JIEMEHTOB
MEPBBIX TPEX
TIEPUOJIOB
Knaccudukanu
aU
HOMEHKJIaTypa
HEOPraHUYECKH
X BEIIICCTB

Bunbr
XUMHUYECKOM
CBSI3U U THIIBI
KPUCTAJUTUYECK
HAX PEUIETOK

https://m.edsoo.ru/GNJP
EROFB

https://m.edsoo.ru/WTO1
WRA2

https://m.edsoo.ru/UI4Y 5
CFRV

KonTponbHas
pabota Nel 1o
TeMe
«IToBTOpEHUE N
yriyOsieHue
3HAHUU
OCHOBHBIX
pas3esoB Kypca
8 kmacca»

https://m.edsoo.ru/J4X87Z
N212

Knaccudukanm
A XUMHUYCCKUX
peakuuii mo

https://m.edsoo.ru/X8XA
E7E2)




pa3IMYHbIM
pU3HAKaM

IlousTue o
CKOpOCTH
XUMHYECKOM
peaKkiuu.
ITonstue o
TOMOTE€HHBIX U
reTEepPOTeHHBIX
peaKkuusx

https://m.edsoo.ru/6 VLX
CYYTN

ITonstue o
XUMHYISCKOM
paBHOBECHH.
DakTopHI,
BIIUSIONINE HA
CKOpOCTb
XUMHUYECKOM
peaKkuuu u
MOJIOKEHHE
XHUMHYCCKOT0O
paBHOBECHS

https://m.edsoo.ru/H4FH
INZNM

10

OKHUCIIUTEITLHO-
BOCCTAaHOBUTEI
BHBIC PEaKIun

Teopus
3IEKTPOJIUTHYE
CKOH
JIACCOIAAINH,
CuIbHBIE U
cia0kIe
3IEKTPOJIUTHI

https://m.edso00.ru/648V1
1026

https://m.edsoo0.ru/2KCY
CLZ16

11

Hounurie
YpaBHEHUS
peakuuii

https://m.edsoo.ru/VN2S
BONIR

12

XUMHUYECKHE
CBOMCTBA
KHCJOT U
OCHOBaHUM B
CBETE
MpEICTaBICHUI
00

QJICKTPOJIUTHUYC

https://m.edsoo.ru/SHHSY
1YVXI




CKOU
aucconuanmunu

13

XuMmudeckue
CBOICTBa COJIeH
B CBETC
MpECTaBICHUI
00
BJIEKTPOJIUTHYE
CKOH
JIFCCOLUAIHN

https://m.edsoo.ru/ETD5
QTS4G

14

Tlousarue o
TUIPOJIN3E
coneit

https://m.edsoo.ru/9JFR
AVESW

15

16

17

O0600111eH1E U
cUCTEMAaTH3all!
1 3HAHUU

[IpakTrueckas
pabora Ne 1.
«Pemenne
AKCIIEPUMEHTAIT
BHBIX 337149

KonTponbHas
pabota Ne2 1o
TeMe
«INEKTPOJIUTH
yeckas
JUCCOLIUAIIHS.
XuMHUYeCKue
peakuuu B
pacTBopax»

https://m.edsoo.ruw/FEEIZ
RMBG

https://m.edsoo.ru/7VXT
FHIJT4

https://m.edsoo.ru/9RKL
ZDNUX

18

O61mmas
XapaKTePUCTUK
a rajJjoreHoB.
XHUMHUYECKHE
CBOMCTBA Ha
IIPUMEPE XJI0pa

https://m.edsoo.ru/NNY
KYZF12

19

XJI0pOoBOAOPO.
ConsHas
KHUCJIO0Ta,
XUMHUYECKHE
CBOICTBA,
MOJy4YeHUE,

https://m.edsoo.ru/CWV
SHCD2M




IIPUMEHEHHE

20

[IpakTrueckas
paborta Ne 2 o
TeMe
«ITomyuenne
COJIAHOU
KHUCJIOTHI,
H3y4YECHHE €€
CBOMCTB»

https://m.edsoo.ru/PVEX
IYWEG

21

Breraucnenus
10 YPaBHEHUSIM
XUMHYECKHX
peakuuii, eciu
OJYH U3
peareHTOB JIaH
B H30BITKE

https://m.edsoo.ru/4BISH
070F

22

Oo6mas
XapaKTepUCTUK
a 3JIEeMEHTOB
VIA-rpynmst

https://m.edsoo.ru/ VMW
KERSEP

23

24

AJIIOTPOIIHbBIE
MoaupHUKaITIN
CepBhI.
Haxoxxnenue
cepel U €€
COCIMHEHUH B
MIPUPOJIE.
XuMHuyeckme
CBOWCTBA CEPBI
CepoBoaopog,
CTpOEHUE,
¢buznueckue u
XAMUYECKHE
CBOICTBa

https://m.edsoo.ru/CX10
EU8PO

https://m.edsoo.rw/ECGX
2B40W

25

Oxcuppl cepsl.
CepHas
KHCIIOTA,
¢buznueckue u
XUMHYECKHE
CBOMCTBA,
IIPUMEHEHNE

https://m.edsoo.ru/ULRF
LCHH1

26

XUMHYECKHE

https://m.edsoo.ru/H7FT




peakuuu,
JIeXKAIIue B
OCHOBC
MIPOMBIIIIICHHO
ro croco0a
MOTYUYEHUS
cepHOM
KHCIIOTHL.
XHUMHUYECKOE
3arpsi3HEHUE
OKpY>Karolen
Cpenbl
COEIMHEHUSIMHU
cepol

3NON4

27

Breraucnenmne
MacCOBOH JOITH
BBIXO0J1a
MPOAYKTA
peakiuu

https://m.edsoo.ru/HSJE1
S86WN

28

OOmas
XapaKTEePUCTHUK
a 2JIEMEHTOB
VA-rpynmns!.
A3zor,
pacrpocTpaHeH
ue B IpupoJe,
¢uznueckue u
XUMHYECKHE
CBOMCTBA

https://m.edsoo.ru/WAH
RMB976

29

AmMmMak, ero
¢buznueckue u
XUMHYECKHE
CBOMCTBA,
MOJTyYeHUE U
MIPUMEHEHHE

https://m.edsoo.ru/HZAY
E5F13

30

[IpakTnueckas
pabota Ne 3 o
TeMe
«ITomyuenne
aMMHaKa,
W3y4YEHHUE ero
CBOKCTBY

https://m.edsoo.ru/JORP6
41F]




31

A3zoTHas
KHCJIOTa, e&
¢busnyeckue u
XAMUYECKHE
CBOICTBa

https://m.edsoo.ru/U2DY
EDMYE

32

Hcnons3oBanue
HUTPATOB U
coJiell aMMOHUS
B KaueCcTBE
MHHEPaTbHBIX
yaoOpeHui.
Xumuaeckoe
3arpsi3sHEHUE
OKpYy>Karolen
cpenbl
COCIMHCHHSIMU
asora

https://m.edsoo.ru/SHBK
CIQCB

33

docdop.
Oxcun
dochopa (V) u
dbocdopnas
KHCIIOTA,
¢busnyeckue u
XHUMHUYECKHE
CBOMCTBA,
MOJTyYeHHE

https://m.edsoo.ru/GDQJ
SO3WP

34

Hcnonb3oBanue
docdaroB B
KauecTBe
MHUHEpaIbHBIX
yaoOpeHuH.
3arpsi3HeHUe
MIPUPOTHOMN
Cpenbl
dbocharamu

https://m.edsoo.ru/UAZ3
HU65V

35

VYraepon,
pacrpocTpaHeH
We B IPUPOJIE,
dbuzmveckue u
XUMHUYCCKUEC
CBOMCTBa

https://m.edsoo.ru/DWO0
M6SUUL

36

Okcunapl

https://m.edso0o.ru/OXQ




yriepoja, ux
¢busnyeckue u
XAMUYCCKHE
CBOICTBA.
DKOJIOTHYECKHE
poOJIEeMBlI,
CBSI3aHHBIE C
OKCHJIOM
yraepoja (IV)

APGNCF

37

38

VronpHas
KHCJIOTa U €€
COJIH

[IpakTrueckas
paborta Ne 4 o
TeMe
"[Tonyuenue
YTJIICKUCIIOTO
rasa.
KauecTBennas
peaxuus Ha
KapOoHaT-HOoH"

https://m.edsoo.ru/OHQH
D6IPA

https://m.edsoo.ru/G2HZ
XQGC8

39

[TepBonavasnibH
BI€ IIOHATHS 00
OpPraHUYECKUX

BEIECTBAX KaK
0 COEIUHEHUAX
yriepojia

https://m.edsoo.ru/30TIZ
109Z

40

41

Kpemnnii u ero
COCIMHEHMS

IIpaxTrueckas
pabota Ne 5.
Pemenne
JKCIEPUMEHTAI
BHBIX 3aJa4 I10
TeMe
«Baxnenmue
HEMETAJUIbI U
ux
COCIMHEHHUS

https://m.edsoo.ru/75JX
NHOI8

https://m.edsoo.ru/O7E8
DOD7Z

42

KonTposbhas
pabota Ne3 1o
TEME

https://m.edsoo.ru/S85J9
UGH3




«Baxxneimnne
HeMeTaJJbl U
HX

COCITUHCHHUS

43

Oo6mias
XapaKTEPUCTUK
a XUMHYECKHUX
9JIEMEHTOB —
METAaJJIOB.
Merannnyecka
s CBA3b U
MeTaJuTndecKast
KPUCTAJUTUYECK
as peueTka.
duznueckue
CBOMCTBa
METaJJIOB

https://m.edsoo.ru/XK1G
YPCOl

44

XUMUYECKUE
CBOMCTBA
METaJUIOB.
DNEeKTPOXUMHY
€CKHU psl
HaIpsSHKEHUN
METaJIJIOB

https://m.edsoo.ru/Z7YR
NPAEW

45

OO0mume
CITOCOOBI
MOJTyYEHUs
METaJJIOB.
CIuiaBebl.
Brruucnenus
110 YPaBHEHUSIM
XUMHYECKAX
peakuuii, eciu
OJINH U3
peareHToB
COJIEPKUT
puMecu

https://m.edsoo0.ru/G54G
DQI2D

46

Tlousatue o
KOppO3UH
METAJUIOB

https://m.edsoo.ru/4F1G
DOWOW

47

Ilenouynsie
MeTaJUTbl

https://m.edsoo.ru/X1B4
BPUW2




OKCHUIBI U

https://m.edsoo.ru/Q4DX

48 TUAPOKCHIBI 0G3U9
HaTpUs U Kalus
Ienounozemen
49 BHBIE METAJJILI https://m.edsoo.ru/REOC
— KaJapIuH U DYO0K6
Mar"Hum
Baxueiiniue
50 https://m.edsoo.ru/CJR96
COEINHEHNS CMZA
KaJIbIINs
O0001IEeHNE U
51 https://m.edsoo.ru/O5PX
CI/ICTCMEI}“I/IS&L[I/I GGLBE
s1 SHAHUN
KécTtkocTh
57 BOJBI 1 https://m.edsoo.ru/WFM
CIIOCOOEI €€ BETTTP
YCTpaHEHUS
[IpakTnueckas
pabora Ne 6 1o
53 TeMe https://m.edsoo.ru/NF1R
"YKéctkocTh OKBS8J
BOJIBI U METOJIBI
e€ ycTtpaHeHus"
. https://m.edsoo0.ru/9ZJ8R
54 ATOMUHUHT DITV
AmpoTtepHbie
CBOICTBa https://m.edsoo.ru/NI5SKI
55
OKCHJIA U 10J5
THAPOKCU]IA
https://m.edsoo.ru/F20NJ
56 Keneso R5SR
Oxcuapi,
TUIPOKCHUIELI U
57 AP g https://m.edsoo.ru/1RTU
COJIN Keje3a BLAMP
(IT) u xene3a
(I11)
O0600111eH1E U
53 o — https://m.edsoo.ru/NAON
crcTeMaTisan 6HGKZ
s1 3SHAHUH
[IpakTnueckas
https://m.edsoo.ru/ZN7G
59 pabora Ne 7.
0QSMX

Pemenue




AKCIIEPUMEHTAI
BHBIX 3aJ1a4 110
TeMe
«Baxnenmmune
METaJUIbl U UX
COEIMHEHUS»

60

61

Breraucnenus
10 ypaBHEHUSIM
XHUMHYSCKHX
peakuuii, eciu
OJINH U3
peareHToB JlaH
B U30BITKE WU
COJIEPKUT
MIPUMECH.
Breraucnenus
MAacCCOBOH IOJIU
BBIXO0J1a
MPOYKTa
peakuuu
O6o00mmenue u
CHCTEeMaTH3alu
s1 BHAHU M

https://m.edsoo.ru/AYD2
HESIY

https://m.edsoo.ru/B8T9
VTKOP

62

KoHntposbnas
pabota Ne4 o
TeMe
«Baxwneiime
METaJUIbl U UX
COCTUHEHUS

https://m.edso0.ru/703C8
04GN

63

BemecTBa u
Marepuabl B
MOBCEIHEBHOM
JKU3HHA
yeoBeKa

https://m.edsoo.ru/OFI132
JMTO

64

XUMHUYECKOE
3arpsi3HEHUE
OKpY>Karolen
cpeasl

https://m.eds00.ru/9ANG
YEYQI

65

Pome xpumun B
pereHnn
DKOJIOTHYCCKUX
npobaem

https://m.edsoo.ru/18Q20
3Y28




Pe3epBHbIi
YPOK.

66 O06o0eHue u
cHCTEMaTH3alH
s 3HAHUM

https://m.edsoo.ru/DT1B
AS5U4

Pe3epBHbIit
YPOK.

67 O06001IeH e U
cHCTEMaTH3alx
s 3SHAHUM

https://m.edsoo.ru/P52T]J
ZNXV

Pe3epBHblii
YPOK.

68 O0001IEeHNE U
CUCTEMATHU3AIN

s SHAHUN

https://m.edsoo.ru/TMK3
6TJZG

OBILIEE
KOJIMYECTBO
YACOB I10
[IPOTPAMME

68




IHPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJBHOM ITPOT'PAMMBbBI

8 KUIACC

Kon
NpPOBEPSIEMOT0
pe3yJbTara

IIpoBepsiemble npeIMeTHBIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOI'O 00111er0 00pa30BaHUA

1

ITo Teme: ((HCpBOHa‘IaJ'IBHBIe XUMHWYCCKUC ITOHATHUA

1.1

1.2

pacKpbIBaTh  CMBICII OCHOBHBIX XMMMUYECKHUX IIOHSTHH: aToM,
MOJIEKYyJa, XUMHYECKHH D3JEMEHT, IPOCTOE BELIECTBO, CIOXKHOE
BEIIECTBO, CMeCh (OJHOpPOJHAs M HEOJHOPOJHAs), BaJEHTHOCTD,
OTHOCHUTENIbHAsl aTOMHAasi M MOJIEKYJIIpHas Macca, KOJINYECTBO
BEUIECTBA, MOJb, MOJSIPHAas Macca, MaccoBass [J0JI1 XUMHUYECKOIO
AJIEMEHTA B COEIMHEHUU, MOJIAPHBIA OO0BEM, XMMMUECKas peaKius,
KJaccu(uKaus — peaklMil:  peakUuu  COEAMHEHHUs,  pPeaKkLUuu
PA3NMOKEHUS, PEaKIUM 3aMEIleHHs, peakuud OOMEHa, OJK30- H
HHJIOTEPMHUYECKHE DPEaKLUH, TEIIoBOM 3((deKT peakiuu, pacTBOp,

MaccoBasi J0J1s BelecTBa (IIPOLICHTHASI KOHIICHTPAIIHS) B paCTBOPE

HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XWMHYCCKHUX MOHATHHA U

IMPUMCHSATDH 3TU MMOHATUA TPHU OITMCAHHUU BCIICCTB U UX HpeBpaHleHHf/'I

1.3

HCIOJIb30BaTh XMMHUYECKYI0 CHMBOJIMKY JJII COCTaBJieHHSI (HopmyI

BEILECTB U YPABHECHUN XUMUYECKUX PEaAKIUI

1.4

PacCKpbIBATb CMBICJI 3aKOHOB COXpPAaHCHUA MacCChI BCIICCTB,
IMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJIAPHOI'0 Y4YCHHsA, 3aKOHa

ABoraapo

1.5

ONPCACIIATH BaJICHTHOCTD aTOMOB 3JICMCHTOB B 61/IHapHLIX

COCAUMHECHUAX

1.6

KJIaCCU(UIIMPOBATh XMMHYECKHUE pPEaKIUH (110 YUCIYy U COCTaBY

YUYaCTBYIOUIMX B PEAKIMH BEIIECTB, 110 TEIIOBOMY 3 (DeKTy)

1.7

BbBIUUCIIATH OTHOCUTCIIBHYIO MOJICKYJIAPHYIO U MOJIIPHYHO MAaCChL

BE€IICCTB




1.8

BBIUHCIISTH MacCOBYIO JOJI0 XHMHUYECKOTO 3JIEMEHTa Mo (Qopmysie

COCIUHCHHS,

1.9

BBIYUCIIATH MAaCCOBYIO JOJIIO BCUICCTBA B paCTBOPC

1.10

MPUMEHSTh €CTECTBEHHOHAYUYHBIC METOJbI TO3HAHWS — HAOJIOJICHNE,
U3MEpeHHe,  MOJEIIMPOBAHME,  OKCIEPUMEHT  (peajbHBli U

MBICJICHHBIN )

ITo Teme: «BaxHeline npeacTaBUTEIN HEOPTaHUYECKUX BEILIECTBY

2.1

pPacKkpbiBaTb CMBICJI OCHOBHBIX XHUMHWYCCKUX TTOHSTHH: OKCHun,

KHCJI0Ta, OCHOBAaHHEC, COJIb

2.2

ONpCACIIATL NPUHAMJIC)KHOCTL BCHICCTB K OHpeI[eJIéHHOMy KJ1acCy

coequHEeHUi o popMynam

23

KJ'IaCCI/I(bI/ILII/IpOBaTB HCOPraHMYCCKUC BCIICCTBA

24

XapaKkTepu3oBaTh (OMHUCHIBaTH) OOIIME XMMHUYECKHE CBOICTBa
BEIIIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKJAsi OMHCAHUE MPUMEpaMu

MOJICKYJISIPDHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOINX XUMHUYCCKUX peaKI_II/Iﬁ

2.5

MMPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOXHOCTH IMPOTCKAHUA XHUMHYCCKUX

npeBpameHI/Iﬁ B Pa3JIMYHBIX YCIIOBUAX

2.6

CleoBaTh MpaBWJIaM TIOJMB30BAaHUS XUMHUYECKOW TIOCYAOH H
1abopaTOpHBIM O0OpPYZOBaHUEM, a TAKXKE MpaBUJIaM OOpaIlEeHUS C
BEIIECTBAMHU B COOTBETCTBHH C HWHCTPYKIUSMHU IO BBIOJHEHUIO
na6opaTopHI,1x XUMHUYCCKUX ONBITOB IO IMOJYYCHHUIO U co61/1paH1/1}0
ra3000pa3HBIX BEHIECTB (BOAOPOAA W KHUCIOPOA), MPUTOTOBICHUIO
pacTBOPOB € OMNPEACIEHHON MacCOBOM JOJIEM pacTBOPEHHOTO
BCIICCTBA, IINIAHUPOBATH U IPOBOAUTH XUMHUYCCKUC SKCIICPUMCHTBI 11O
pacro3HaBaHUIO PACTBOPOB IIEJIOYe M KUCIOT C TOMOIIBIO

MHAMKATOPOB (JakMmyc, (heHondTaaer, METHIOPAHXK U JIpyTHe)

2.7

IIPOBOJIUTH PACUYETHI IO YPAaBHEHNUIO XUMHYECKOW pEaKIK1

I[To Teme: «llepuomumueckuit 3akoH u Ilepuoguueckass cucrema
xumuyeckux snemeHToB JI. M. MenaeneeBa. CtpoeHue aTOMOB.

Xumudaeckas cBI3b. OKHUCINTEIHFHO-BOCCTAHOBUTEIIBHEIC PEaKum»

3.1

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKMX IHMOHATUH: SApPO aToOMa,
ANIEKTPOHHBIA CIIOM aroma, aToMHasi opOuTalb, paguyc aToma,

XUMHYECCKas CBA3b, IIOJIAAPHAsA W HEIOJISIPHad KOBAJICHTHas CBA3b,




ANEKTPOOTPHUIIATEIIBHOCTh, HWOHHAs CBsI3b, HWOH, KAaTWOH, AaHWOH,

CTCIICHb OKUCJICHUA

3.2 KIIACCU(UITUPOBATH XUMUUYECKUE IIEMEHTBI
OMHKCHIBAThL M XapakTepu3oBaTh TadbmuuHyto (opmy I[lepmomudeckoit
CUCTEMBbl XMMMYECKHUX DJIEMEHTOB: pa3IU4aTh MOHSATHS «TJIaBHAS
33
noarpynna (Arpynma)y u «mobounas mnoarpynmna (brpymma)y,
«Malble» U «O0JbIINE)» MEPUOIBI
packpbiBaTh cmbici [lepuonuueckoro 3akona .M. Menpgeneena:
34 JIEMOHCTPHUPOBATH MOHUMAHUE TIEPUOINYECKON 3aBUCHUMOCTHU CBOMCTB
' XUMHYECKHX DOJEMEHTOB OT HX mojoxeHus B llepuoanueckoit
CUCTEME
COOTHOCHUTh  O0O3HAu€HHUs, KOTOpble HMMEITCI B  TalIMIe
«Ilepuonnyeckass  cucremMa  XUMHUecKUx  anementoB  [I.U.
3.5 MenzeneeBa» C YHCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMHUYECKHX OJJIEMEHTOB (COCTaB M 3apsja sjapa, o0llee 4YHCIIo
AIIEKTPOHOB U PACIIpe/ie]ICHHE UX 110 JIEKTPOHHBIM CIIOSIM)
16 OTpeAeNsATh  CTENeHb  OKHUCICHUS OJEMEHTOB B  OWHApHBIX
' COCTMHEHUSX
37 OTpEeNEeNATh BUJl XUMHYECKOW CBsI3W (KOBaJeHTHAsT M WOHHAs) B
' HEOPraHMYECKUX COCAMHEHUSIX
9 KJIACC
Kon .
IIpoBepsiemble npeIMeTHBIE Pe3yJbTAThI 0CBOEHHS OCHOBHOM
NpoBepsieMOro .
00pa30BaTeILHON NPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHUA
pe3yJbTara

1

1.1

ITo Teme: «BemecTBo U XUMUYECKAS] PEAKIIHS

PacKphIBaTh CMBICT OCHOBHBIX XHUMHUYECKHX IOHSITHHA: pacTBOP,
AIIEKTPOJIUTHI, HEAIEKTPOJIUTHI, AJIEKTPOIUTUYECKAs TUCCOLMALNUA,
peaKkIMu MOHHOTO OOMEHa, KaTalln3aTop, XMMHUYECKOe PaBHOBECHE,
oOpaTumble u HeoOpaTUMbIe peakuuuy,
OKHCITUTEIIbHOBOCCTAHOBUTEIIEHBIC peaKIum, OKHCITUTEIT,
BOCCTAHOBUTENIb, OKHCICHHE W BOCCTAHOBJICHHME, aJIOTPOIUS,
am(doTepHOCTh,  XUMHUYECKas  CBA3b  (KOBaJCHTHas, HOHHAas,

MeTaJIJII/I‘IeCKaSI), KpucTtalsinyeckasd peméTKa, CIlJIaBbl, CKOPOCTb




XUMHYECKON peaKIuu

1.2

HIUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XMMHYECKHUX MMOHATUH U

MNPUMCHSATDH 3TU MMOHATUA TPHU OIIMCAHHUU BCIICCTB U UX HpeBpaH_[eHI/Iﬁ

1.3

COCTABJISITh YPAaBHEHUSI AJICKTPOJUTUYECKON TUCCOLMAIIMU KUCIIOT,
mieyioueil M CcoJied, MOJIHbIE M COKpAII€HHbIE YPaBHEHUS pEaKIHi

WOHHOI'0 OOMeHa

1.4

PacCKpbIBaTh CYHNIHOCTb OKHCIHUTCIBbHO-BOCCTAHOBHUTCIIBHBIX peaKuHﬁ

MOCPEJICTBOM COCTABIICHHSI AJIEKTPOHHOTO 0ajlaHCa 3TUX PEaKIHid

1.5

MMpOBOAUTH paC‘léTH 110 YpaBHCHHIO XUMHYECKOU p€aKnuu

IIo temam: «Hemeramnel u ux COCAUHCHUA» U «MeTtamiel 1 WX

COCAUHCHU I

2.1

2.2

XapaKkTepu30BaTh (OMHUCHIBATh) 00IIKE U crieln(PUIECKue XUMUYECKUE
CBOMCTBAa TPOCTBIX U CJIOXKHBIX BEIIECTB, MOJITBEPXkIasi OINHUCAHUE
pUMepaMH MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHHI COOTBETCTBYIOIIMX

XUMHYECKHUX PEaKIUi

COCTaBJISITb YPAaBHCHUA peaKuHﬁ, MMOATBCPKAAIOIUX CYIICCTBOBAHUC

FeHETUYECKOM CBSI3U MECKAY BCIICCTBAMU PA3JINYHBIX KJIACCOB

23

MMPOTrHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCUMOCTH OT UX CTPOCHUH,
BO3MOXHOCTH MNPOTCKAHHUA XUMHUYCCKUX npeBpameHI/Iﬁ B Pa3IM4YHBIX

YCIIOBUAX

24

CleoBaTh MpaBWJIaM TOJNB30BAaHUS XUMHUYECKOW TIOCYAOH H
1abopaTOpHBIM O0OpPYAOBaHUEM, a TAKXKE MpaBUIaM OOpaIlEHUS C
BCIICCTBAMU B COOTBCTCTBHUU C HWHCTPYKOUAMHU 110 BbIITOJIHCHHUIO
na6opaTopHr,1x XUMHYCCKUX OIBITOB I10 IMOJYYCHHUIO U CO6I/IpaHI/IIO

ra3000pa3HbIX BEIIECTB (aAMMHAKa U YTICKUCIIOTO Ta3a)

2.5

MMPOBOAUTL PCaKIHH, MMOATBCPKIAAIOMINC Ka4eCTBEHHBIII COCTaB
Pa3iIMYHbIX BCIICCTB: PaCllO3HABaTh OIBITHBIM HYTéM XJopuna-,
Opomun, womupa, kapOonat, (Qocdar, cumamkar, cynabdar,
THUAPOKCUAWOHDBI, KaTUOHBI aMMOHHS, WOHBbI H3YYCHHBIX MCTAJIJIOB,

IIPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPraHNYECKHUX BEIIECTB

ITo Teme: «XuMUs 1 OKpY>Karoias cpeiar»

3.1

pacKkpbIBaTh CMBICII OCHOBHBIX xumuueckux nonHstuil: [IJIK

BEIL[ECTBA; KOPPO3US METAIIOB

3.2

MNPUMCHATH OCHOBHBIC OICpAllUA MBICJIUTEILHOM JACATCIIBHOCTH —




aHaJIu3 W CHHTE3, CpaBHEHHE, OOOOIICHHE, CHCTeMAaTHU3aIUIo,
BBIABJIICHUC HpI/I‘II/IHHO-CHe[[CTBCHHBIX CBH3Cﬁ —  JJId I/I3y‘-IeHI/I$I
CBOMCTB BEIIECTB M XUMHYECKHX pEaKIIMi,; €CTeCTBCHHOHAYYHBIC
METO/bl TO3HAaHUS — HAOIOJIEHHe, W3MEpPEHUEe, MOJICITUPOBAHMUE,

HKCIIEPUMEHT (peaibHbIA U MBICICHHBIN )




HPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

8 KVIACC

Koxa

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

1

HepBOHa‘IaJIBHBIe XUMHUYCCKUC ITOHATHUA

1.1

1.2

[Ipenmer xumuu. Poib XMMUM B KU3HU 4YeloBeKa. XUMHUS B CUCTEME HayK.
Tena u BemectBa. dusnyueckrue CBOMCTBA BEIIECTB. ATpEraTHOE COCTOSHUE

BCIICCTB

IlonsTue o METOJax IO3HAaHWA B XUMHH. Ywucteie B€IICCTBA U CMCCH. Crioco0n1

pasaciIiCHUs cMmeceit

1.3

1.4

ATOMBI W MOJICKYIJIbI. Xumudeckrue d31eMeHThl. CHMBOJIBI  XHMHYSCKHX

351eMeHTOB. [IpoCThIe U ClI0KHBIE BelecTBA. ATOMHO-MOJIEKYJISIPHOE yUCHHE

Xumnueckas popmyna. BaneHTHOCTP aTOMOB XMMHYECKHX 3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemlecTB.  OTHOCUTENbHAs  aTOMHas  Macca.
OTtHOcHUTENBbHAS MOJIEKYJISIpHAs Macca. MaccoBast 10151 XUMHUUYECKOr0 JIEMEHTa

B COCIUMHCHNU

1.5

1.6

KomnuectBo BemectBa. Monb. MonspHas Macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl M 4HCIA CTPYKTYPHBIX €IWHUI] BemecTBa. Pacuérel mo dopmynam

XUMHUYCCKUX CO€JII/IHCHI/II\/'I
duznyeckue U XUMHUUYECKHE SBICHUS. XUMHYecKas peakuusa u eé IMPU3HAKH.

3akoH COXPAaHCHUSA MACCHI BCUICCTB. XHUMHYECKHUE YpaBHCHHUA. KHaCCI/I(I)I/IKaLII/Iﬂ

XUMUYECKHUX PEaKIIUi (COCTMHECHUS, PA3JIOKEHUS, 3aMEIIICHUsI, 0OMEHA)

1.7

XUMHUYECKU SKCIIEPUMEHT: 3HAKOMCTBO C XUMUYECKOU MOCYI0H, C TpaBUJIaMH
pabotel B saboparopud U npuémMamMu oOpamieHuss ¢ J1abOpaTOPHBIM
o0opysoBaHHEM, H3yYye€HHE M ONucaHue (U3UYECKUX CBOMCTB 00pasloB
HEOPraHMYECKUX BEIIECTB, HaOmojeHue (u3nyeckux (IJIaBlieHHE BOCKa,
TasiHUE JIbJ1a, paCTUPaHUE caxapa B CTYIKe, KUTIEHHE U KOHAEHCAllKs BOJbI) U

XUMUYECKUX  (TOpeHHe  CBEYM, NPOKAIMBAaHUE  MEJHOH  IPOBOJIOKH,
B3aUMOJICKICTBHE MeJla C KHCIIOTOW) SBJIEHWW, HAOMIOJIEHWEe W OINUCaHue
NPU3HAKOB MPOTEKaHMS XMMHUYECKMX peakuuil (pas3iokeHue caxapa,
B3aUMOJICICTBHE CEPHOM KHCJIOTHI C XJOPUAOM Oapus, pas3ioKeHue
ruapokcuaa Meau(Il) mpu HarpeBanuy, B3aUMOAEUCTBHE XKee3a C paCTBOPOM

comm menu(1l), m3ydeHue cnocoOoOB pasaeneHus cMecei (C TOMOIIBI0O MarHuTa,




(GbuIbTpOBaHUE, BBIMTAPUBAHME, TUCTUIUIALMS, XpoMarorpadus), MpoBEACHHUE
OYNCTKHU HOBapeHHOﬁ COJid, Ha6JHO,Z[CHI/Ie " OIIMCaHHUC PE3YJIbTATOB IIPOBCIACHUA
OMbITa, WLIIOCTPUPYIOIIETO 3aKOH COXPAHEHHWS MAacChl, CO3JaHHE MOJEINei

MOJIEKYJI (IIIapOCTEP>KHEBBIX )

Baxneriume npeicraBuTeNn HEOPraHMYECKUX BEIIECTB

2.1

2.2
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Boznyx — cmech rasos. CocrtaB Bo3ayxa. Kucinopon — aneMeHT M Impocroe
BenlecTBo. Haxokaenue kuciopoja B MpUpojae, GU3NYECKUE U XUMHUYECKHE
cBoiictBa (peakuuu ropenwus). Oxcunapl. [Ipumenenne kuciopona. CriocoObr
MOJly4YeHHUsl KUCIOpoJa B J1a00OpaTOpuud M MPOMBINIICHHOCTH. KpyroBopot

Kuciopoza B npupoje. O30H — aJuIoTponHas MoIU(pHUKanus KHCI0Opoaa

TemnoBoit 3¢ (hexkT XUMUIECKOH peakny, TEePMOXUMUYECKHE YPAaBHEHUS, K30~
U DHIOTEpMUYECKHUE peakunu. TOIIMBO: yroyib U MeTaH. 3arpsi3HEHUE BO3AyXa,
ycuieHne napHUKoBoro 3¢ dexra, paspyiieHre 030HOBOTO CIIOs

Bonopon — snemeHT M mpocroe BemecTBo. Haxokaenue Bomopona B HMPHUPO]

¢u3znyecKkue M XHUMUYECKHE CBOMICTBA, NMPUMEHEHHUE, CIIOCOOBI MOJyYEHHUS.

Kucnotsl u conn
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MossipHblil 00bEM ra30B. Pacyérbl 1o XUMUUYECKUM ypaBHEHHSIM

2.5

2.6

dusnyeckue CcBoMcTBa BoAbl. Boma kak pacrtBoputens.  PacTBOpBL
HacellieHHble 1 HEHACHIIIEHHBIE PACTBOPHI. PacTBOPHUMOCTH BEIIECTB B BOJE
MaccoBasi 107 BellecTBa B pacTBOpe. XHUMHYECKHE CBOWCTBA BOJIBI.
OcHoBanus. Pons pacTBOpoB B mpupojie W B KU3HU 4eloBeka. KpyroBopor
BOJIbI B MpUPOJIC. 3arps3HEHUE MNPUPOJIHBIX BoA. OxpaHa M OYHUCTKA
MIPUPOTHBIX BOJ

Knaccudukanust neopranmueckux coenunennit. Oxcunpl. Knaccudukarus
OKCHJIOB: cojeo0Opasywimue (OCHOBHBIE, KHUCIOTHBIE, amQOoTepHble) U
HecosieoOpasyromne. Homenknatypa okcuaoB. Dusznueckne M XUMHYECKHE

CBOMCTBA OKCHOB. HOJ’Iy‘{eHI/IC OKCHUI0B

1c,

2.7

OcnoBanus. Kiaccudukauus ocHOBaHMiA: HIENOYM M HEPACTBOPUMBIC
ocHoBaHMs. HoMeHknaTypa ocHOBaHU. DU3NYECKUE U XUMHYECKHUE CBOMCTBA

ocHoBaHui. [lomydyenre ocHOBaHUM

2.8

Kucnotel. Knaccudukanust kucinor. Homenknarypa kuciaor. Ousndeckue u
XMMHUYECKHE CBOMcTBa KucioT. Psin aktuBHoct metaiuioB H.H. bekerosa.

[Tonydyenue kucior

2.9

Comu. Homenkinarypa cosieil. PU3MYECKUE U XUMHUYECKUE CBOMCTBA COJICH.

ITomyuyenue conent




2.10

I'ereTmueckas CBA3b MECXKOY Ki1acCaMH HEOPraHUYCCKHUX COC,HI/IHGHHP'I

2.11

XVWMHYECKUN  DKCHEPUMEHT: KAa4eCTBEHHOE  OIPENECICHHE  COACP KAHUS
KHCIIOpOJia B BO3JyX€, MOIYy4YEHHE, COOMpaHUE, paclo3HaBaHUE U H3yueHUE
CBOWCTB KHCIJIOPO/JIa, HAOJIOACHNE B3aUMOIEHCTBUS BELLIECTB C KUCIOPOJIOM U

YCIJIOBUSI BOSHUKHOBEHUS U MPEKpaIleHNs FOpeHus (110)kapa), 03HaKOMIIEHUE C

o0pa3llaMu  OKCHJOB M OIMCaHME HUX CBOMCTB, MOIy4eHue, coOupaHue,
pacno3HaBaHUEe U W3Y4YEHUE CBOMCTB BOAOpOJa (TOpEeHHE), B3aHMMOJICHCTBHE
Bozopoaa ¢ okcusioM meau(1l) (Bo3MoKHO UCTIONIB30BaHNE BUIEOMATEPHAIIOB),
HaOrosleHne 00paslloB BEIIECTB KOJMYECTBOM | MOJb, HCCIEAOBaHHUE
0COOEHHOCTEH pacTBOpEHMs] BELIECTB C PA3IUYHOM  PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OMNPENEIEHHOM MACCOBOM JOJEH pPacTBOPEHHOTO
BEIIIECTBAa, B3aUMOJIEMCTBUE BOAbI C MeTallaMM (HAaTpUEM U KaJbIHEM)
(BO3MOXHO HCHOJb30BAaHUE BUJEOMATEPHUATIOB), OIpPEJIEICHUE PacTBOPOB
KACIOT M LIeJIoYeil ¢ MOMOIIbI0 MHIMKATOPOB, MCCIEJOBaHUE OOpasLoB
HEOPraHMYECKUX BEIIECTB pa3IUYHbIX KJIACCOB, HAOIIOJEHHE W3MEHEHMS
OKpPAacKM MHJUKATOPOB B pacTBOpax KHUCIOT W INEJIOYEH, W3ydCHHE
B3aumozeiicTBus okcuga Meau(Il) ¢ pacTtBopoM cepHOl KHCIOTHI, KHCIOT C
MeTaJlJIaMH, PEAaKUI HEUTpaJIU3aliy, [10JIy4€HUE HEPACTBOPUMBIX OCHOBAaHUM,
BBITECHEHHUE OJHOIO0 MeTaula JpYyrdM M3 pacTBopa COJIM, pelIeHHe
AKCIEPUMEHTAIbHBIX 3a1ad Mo TeMe «BakHeiimme Kiacchl HEOPraHMYECKHX

COCTUHEHUIN
Ilepnonnueckuii 3akoH u Ilepuonnueckas cucreMa XUMHYECKUX 3JIEMEHTOB

.. MenneneeBa. CtpoeHue aToMOB. XUMHUY€eCKasi CBsA3b. OKUCIUTENBHO-

BOCCTAHOBUTCIIBHBIC PECAKIITNHN

3.1

[lepBble TOMBITKM KIACCU(MUKAIIMKA XUMHUYECKUX dyieMeHTOB. [loHsaTtne o
TPYIIax CXOAHBIX DJIEMEHTOB (IIETOYHBIE W IIEIOYHO3EMETbHBIE METaJIIbI,
raJIoTeHbl, WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3yroT amMmdoTepHbIe

OKCHUABI U THAPOKCHUABI

3.2

[Tepuoanueckuii 3akoH. [lepuoanueckas cucrema XuMudeckux 3yemeHTon [1.1.
MeHneneena. Kopotkonepuoanas u JUTMHHOTIEpUOHAS (hopMbI
[lepuoanueckoit cuctembl xuMuueckux oanemeHtoB J[.M. Menzeneesa.
Ilepuponsl u rpynmsl. PU3HYECKUI CMBICI IOPSAJKOBOIO HOMEpa, HOMEpOB

nepuoja U rpymibl AJIeMeHTa

3.3

Ctpoenne atomoB. CoctaB aToMHBIX snep. M3ortomnbl. DnekTpoHsl. CTpoeHHE

AIIEKTPOHHBIX 000JI04YeK aroMOB TepBbIX 20 XHUMHYECKHX DIIEMEHTOB




[Tepuoauueckoit cuctemsl .M. MenzaeneeBa. XapakTepuCTUKa XHUMHUYECKOTO

3JIEMEHTA 110 ero nosoxenuto B [lepuoguueckoit cucreme .M. Menzeneesa

3.4

3aKOHOMepHOCTI/I HU3MCHCHUA paanuyCca aToOMOB XHUMHYCCKUX JJICMCHTOB,
METAJIMYECKUX W HEMETANIMYECKMX CBOMCTB MO TpyIIaM U MepUOAaM.
3nauenue [lepuoanueckoro 3akoHa u Ilepuoguyeckoil cUCTEMbl XMMHYECKUX|
AJIEMEHTOB I pa3BUTUs Hayku W mnipakTuku. J[.M. MenpaeneeB — y4€HbId U

rpak1aHuH

3.5

Xumnueckass cBsi3b. KoBaneHTHass (MOJsipHass U HEMOJIApHAsi)  CBSI3b.

:‘)J'ICKTpOOTpI/II_IaTeHBHOCTL XMMHUYECKHUX 3JIEMEHTOB. MloHHAas CBA3b

3.6

3.7

Crenenp okucineHusa. OKHCIUTEIbHOBOCCTAHOBUTENbHBIE peakiuu. [Iporeccs
OKHCJIEHUS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIN

XVUMUYECKUN HKCHEPUMEHT: H3Y4YeHHE O0O0pa3lloB BELIECTB METAJUIOB H
HEMETAJJIOB, B3aUMOJACHUCTBUE T'MIPOKCHAA IIMHKA C PACTBOPaMM KHUCIOT U

menoqeﬁ, IMPOBCACHUC OIILITOB, WJUIIOCTPHUPYIOIIUX IIPUMEPBI OKHCIUTCIBHO-

BOCCTAHOBUTEJIbHBIX PEaKUil (TOpEHUE, peakuu pa3yioKeHUs, COETUHEHUS)

9 KIIACC

Kon

IIpoBepsieMblii 31eMEHT COACPKAHUS

BemectBo 1 XuMuueckas pcaKknus. HOBTOpeHI/Ie

1.1

[Tepuonnueckuii 3akoH. [leproanueckas cucteMa XUuMHIECKUX deMeHToB J[. 1.
MenpeneeBa. CTpoeHue aToMoOB. 3aKOHOMEPHOCTM B HW3MEHEHUU CBOICTB
XUMUYECKUX BJEMEHTOB IMEPBbIX TPEX MEPUOAOB, Kajdus, KalblUsi U HX
COCMHEHHI B COOTBETCTBHHM C MOJIOXKEHHEM 3JIeMeHTOB B llepuoanueckoit

CUCTCMC U CTPOCHUCM HUX ATOMOB

1.2

CtpoeHne BemecTBa: BHUIbl XUMHUYECKOW CBS3M. THUMBI KPHUCTAUIMYECKUX
PEILIETOK, 3aBUCUMOCTD CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUIMYECKON PELIETKU
Y BHJIa XUMUYECKOH CBsi3u. Kiaccudukarus 1 HOMEHKIIaTypa HEOpPraHUYECKUX
BelecTB (MEXIyHApOJIHAs M TPUBUAIbHAsA). XUMHUYECKHE CBOWCTBA BEILECTB,
OTHOCSIIMXCA K  pa3JUyHbIM  KJIacCaM  HEOPraHWYECKUX  COEIMHEHHI,

TCHCTUYCCKAA CBA3b HCOPraHUYCCKHUX BCUICCTB

1.3

Knaccudukanus XuMHUecKuX peakuii o pa3iIudHbIM IIPpU3HAKaM (TI0 YUCITy U
COCTaBy YYacTBYIOUIMX B pEaKUUH BEIIECTB, MO TEIIOBOMY 3(pdekTy, o

U3MEHEHHIO CTEIICHEeW OKHCICHUS XHMHUYECKHX 9JICMCHTOB, IIO 06paTI/IMOCTI/I,




M0 yYacTHIO KaTaiu3aropa). OK30- W DJHIOTEPMHUYECKHE  pEeaKIuH,

TEPMOXUMHUYECKHE yYpaBHEHHUs. [IoHATHE O CKOPOCTU XUMUYECKON peaKuu

1.4

[Tonatne 00 OOpaTHMBIX M HEOOPATHMBIX XHMHUECKUX peakiusax. [loHsrue (
TOMOT'€HHBIX U I'€TEPOreHHbIX peakuusax. [IoHsaTHEe 0 XUMUYECKOM PaBHOBECHHU.
@akTopsl, BIMAIOIME HA CKOPOCTh XMMHYECKOM pPEaKUHMH M IIOJIOKEHUE

XUMHYECKOT'O paBHOBECH A

1.5

1.6

1.7

OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE peakuuu, JNEKTPOHHBIN OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBieHHE  YpaBHEHMM
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEaKUUH C HCIOIb30BAaHUEM METOJA

3JIEKTPOHHOTO OajaHca

Teopust 37EKTPONUTUYECKON AUCCOLUUALUU. DJIEKTPOJIUTHl M HEIIEKTPOJIUTHI.
KaTtuonsbl, annoHbl. MexaHu3M JUCCOIMAIIMY BEIIECTB C Pa3IMuYHbIMU BUAAMU
xuMudeckoi cBsizu. CreneHs aucconuanui. CHIIBHBIC U CIIA0BIC DJICKTPOJIUTHIL.
Peakniun moHHOro oOMeHa. YCIIOBHS NMPOTEKAHUS PEaKIMid HOHHOTO OOMEHa,
MOJIHBIE W COKpalI¢HHbIE HMOHHBIE YypaBHEHHs peakiuil. CBoiicTBa KHUCIIOT,
OCHOBAaHMH M COJIEM B CBETE€ IIPEACTABICHHA 00 SJIEKTPOJUTHYCCKOU

nuccounanuu. KauectBeHHble peakuuu Ha HOHBL. [[oHSATHE O THAPOIU3E CoJen

XUMHAYECKUI SKCIIEPUMEHT: O3HAKOMJICHHE C MOJCISIMH KPUCTAJUTHUECKHX
pEeIETOK HEOPraHMYEeCKHX BEIIECTB — METAJUIOB U HEMeTauioB (rpadura u

anmMasa), CIIOXKHBIX BEIIECTB (XJIOpHIA HATpHs); UCCIECJOBAaHHE 3aBHCUMOCTH
CKOpPOCTH XHWMHYECKOM peakluu OT BO3JEUCTBUS pa3IUYHbIX (DAKTOPOB;
UCCIIE/IOBAaHUE  3JIEKTPOIIPOBOJHOCTHM  PACTBOPOB  BEILIECTB,  Ipoliecca
IMCCOIMALMN  KHCJIOT, INeNoYel M comedl  (BO3MOXKHO HCIOJIb30BaHHE
BUJIEOMATEPHAIIOB); TMPOBEACHHUE ONBITOB, WIUIIOCTPUPYIOIIUX IPU3HAKU
MPOTEKaHUs peaKkiii HOHHOro oOMeHa (o0pa3oBaHME OcaJlKa, BbIIEJICHHE ra3a,

0o0pa3oBaHHE BOJIbI); OINbITOB, HW/UIIOCTPUPYIOLUIUX MPUMEPHl OKUCIUTEIBHO-
BOCCTAHOBUTENBbHBIX PEAKIUIl (FOpeHHE, PEeaKLHUU DPA3JI0KEHUS, COCTUHEHMUS);
pacro3HaBaHHe HEOPraHMYECKUX BEIIECTB C MOMOIIBIO KaUeCTBEHHBIX PEaKIIU

Ha MOHBI; pCHICHUC OKCIICPUMCEHTAJIBHBIX 3aJa4

Hewmeramier 1 ux COCIMHECHUA

2.1

OO6mrast  xapakTepucTuka TajoreHoB. (OCOOCHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIE CTeTeHN OKuceHus. CTpoeHre U GU3NYECKUE CBOWCTBA IPOCTHIX
BEIIECTB — TaJlOT€HOB. XHMHUYECKHME CBOWCTBA Ha IIPUMEpPE XJopa
(B3auMojielicTBHE C METaJlaMy, HEMeTaJUlaMH, IIeJIo4aMu). XJIOPOBOJIOPO/I.

ComngHast KUCJI0Ta, XMMUYECKHUE CBOMCTBA, MOJy4YeHUE, NpuMeHeHue. Jleicteue




XJIOpa M XJIOPOBOJAOPOZAa Ha OpPraHu3M 4ejoBeka. Bakueimime XJopuibsl U U

HAaxO0XJICHUE B MPUPOJIE

2.2

OOmast xapaktepuctuka 31eMeHTOB VIA-rpynmel. OcoOEHHOCTH CTpPOCHUS
aTOMOB, XapaKTepHbIE cTeNeHN okuciaeHus. CTpoeHue U Gpusnueckue cBoiicTa

MPOCTBIX BEIIECTB — KHUCIOpPOJa M Cepbl. AJUIOTPOIHBIE MOIU(PUKAIIH
KUCJIOpOJa U cepbl. XMMHUYECKHE CBOMCTBa cepbl. CepoBOIOPO/, CTPOCHUE,
¢usnyeckue W XUMHYeCKHe CBOHCTBA. OKCHIBI Cepbl KakK IPEACTaBUTEIH
KHUCJIOTHBIX OKCcHIOB. CepHas KuciOTa, GU3NYECKHEe M XMMHUYECKHE CBOMICTBA
(oOmme Kak TpeACTaBUTENs Kilacca KUCIOT M cnenuduyeckne). XUMHUECKUE
peakiuy, JeXallue B OCHOBE MPOMBIIIICHHOTO crnoco0a IMOJyuyeHHs] CepHOU
KHCJIOTHI. HpI/IMeHeHI/Ie. Comn CCpHOfI KHCJIOTBI, KQYCCTBCHHAA PCAaKIUsd Ha

cynbdar-uoH. HaxoxxneHue cepbl U €€ COeNMHEHMH B MpHpoje. XHUMHUYECKOE
3arps3HEHUE OKPY)KAIOLIeH Cpeabl COCTUHEHUSMHU Cepbl (KUCIIOTHBIE JI0XK[IH,

3arpsA3HCHHUC BO3AyXa U BO,I[OéMOB), CIIOCOOBI €ro IpeaoTBpalliCHUA
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OO0mrast xapakTepHCTHKa 3JIeMEHTOB VA-rpynmbl. OCOOCHHOCTH CTPOSHUS
aTOMOB, XapaKTEPHbIC CTEIICHU OKUCIICHUS. A30T, pacClpOCTPAaHEHHUE B IPUPOJIE,
¢busnueckre U XuMudeckue cBorictsa. KpyroBopot azora B mpupoae. AMMHAK,

ero (U3MYECKMe M XMMHUYECKHE CBOWCTBA, MOJIydeHHE W mpuMeHeHue. Comm
aMMOHUS, UX (QU3HYECKME H XUMHUYECKHE CBOWCTBAa, IPUMCHCHHE.
KauecTBeHHast peakiusi Ha MOHBI aMMOHHUS. A30THAasl KHCIIOTa, €€ MOJIyYEHHUE
(bu3myecKkue W XMMHYECKHE CBOWCTBa (0OlIMEe Kak IpEeACTaBUTENs Kiacca
KUCJIOT U crnenuduyeckue). Mcnonp3oBaHue HUTPATOB W COJieH aMMOHHS B

KauecTBE MUHEPAIbHBIX YI0OpeHHil. XUMUYECKOe 3arps3HeHHE OKpYKarolen
Cpenbl COeTMHEHUSIMH a30Ta (KUCIOTHBIE TOXKIH, 3arPA3HEHNE BO3/TyXa, TOYBBI

1 BOJIOEMOB)

2.4

®ocdop, amnorponHbie Monuduxanuu (ocdopa, Guzndeckue U XUMUYECKUE
cBoictBa. Oxcua ¢dochopa(V) u dochopnas xkucnora, QuNUECKUe u
XUMUYECKHE CBOWCTBa, moiydeHue. lcmonmb3oBanue ¢QocdaroB B kauecTBe

MUHEPAIbHBIX YI00peHHit

2.5

Obmiast xapakrtepuctuka syeMeHToB I[VA-rpynmbl. OcoOEHHOCTH CTPOCHHS
aTOMOB, XapaKkTepHblEe CTENEHU OKHUCIEHHUS. YTJepol, aJUIOTPOIIHbIE
MOIU(UKAIINK, PACIPOCTPAaHEHUE B MPHUPOJE, (U3NYECKHEe M XHMHUYECKHE
cBoiictBa. Ancopomus. Kpyrosopor yriepoma B mpupojae. OKCUAbI yriaepoja
ux ¢u3NYecKue M XMMHUYECKHUE CBOICTBA, NEHCTBHE HA >KUBBIE OPraHU3MBI,

IIOJIYUCHHE U IPUMCEHCHUC. DKOJIOTHYECKHE HpO6J'IeMBI, CBsI3aHHBIC C OKCUJIOM




yriepona(IV); rumoresa rino0anbHOrO TMOTEIUICHHUS KIMMAaTa, NapHUKOBBIN
apdekr. YrompHas KUCIOTa U €€ COJM, WX (PU3NYCCKUE W XUMHUYCCKHE
CBOWCTBa, TMOJy4YeHHUE W NpUMeHeHue. KadecTBeHHas peakius Ha KapOoHAT-
noHbl. Vcmonb3oBaHue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH H

CEIIbCKOM XO03SIHCTBE

2.6

2.7

[lepBoHayanbHbIe MOHATHS 00 OPraHMYECKHUX BEIIECTBaX KaK O COEIWHEHUSX
yriaepoja (MeTaH, 3TaH, 3TWJICH, AalETUJIEH, 3TaHOJ, TJIUIEPUH, YKCYCHas
kucnora). x coctaB u xumuyeckoe crtpoeHue. [lonstue o OHoIOrHuecKu
BOKHBIX BEIECTBAX: XKHUpaX, O€lTKax, YIJIeBOJax — W HMX POJU B IKU3HU
yenoBeka. MaTepuaibHOEe €IWHCTBO OPraHUYECKUX UM HEOPraHMYECKUX

COE€IUHEHUN

Kpemunii, ero ¢usnyeckne © XUMHYECKHE CBOWCTBA, NOJIYYCHHE U
npumeHeHue. CoennHeHMst KpeMHus B npupoje. OOmue npencraBieHUs 00
okcuze kpemMHusA(IV) u kpemHueBoit kucnore. CUIMKaThl, X UCIOJIb30BaHUE B
OBITY, MEIMLIMHE, TIPOMBILIUIEHHOCTH. BaxkHel1e cTpouTebHble MaTepHaIbl:
KepaMHKa, CTEKJIO0, IIEMEHT, OeToH, xkeye300eToH. [Ipobiembr Oe3omacHOro

HCIIOJIb30BAaHHA CTPOUTCIIbHBIX MATCPHAJIOB B MOBCEIHEBHOM KU3HU

2.8

XUMHUECKUI HKCHEPUMEHT: HM3ydeHHEe OOpa3loB HEOPraHMYECKHX BEIECTB,
CBOMCTB COJIIHOM KHCIIOTBI; ITPOBEICHHME KadyeCTBEHHBIX PEAKLUN Ha XJIOpUI-
WOHbl M HaOJIOJICHHE MPU3HAKOB HUX TMPOTEKAHMs; OIBITHL, OTpa)KarolIne
¢du3nYecKre 1 XUMHUYECKUE CBOMCTBA TAJIOT€HOB U UX COSAMHEHUH (BO3MOKHO

HCIOJIb30BAHNE BHJIEOMATEpUANIOB); O3HAKOMJIEHHE C O0pa3laMHu XJIOPUIOB
(ramoreHuI0B); O3HAKOMIJIGHHE C oOOpa3laMu cepbl M €€ COCIUHEHHUSIMU
(BOBMOXXHO ~ HCIIOJIb30BAaHHE BHJEOMATepHalioB); HaOJIOJEHHE IMpolecca
oOyrauBaHUs caxapa MoJ JEHCTBHEM KOHLIEHTPUPOBAHHOW CEPHOM KHCIOTHI;
M3y4eHHEe XMMHMYECKHUX CBONCTB pa30aBICHHON CEPHOW KHCIOTHI, IPOBEICHHE
KayeCTBEHHOW peakuuud Ha Ccyiab(par-uoH U HaOMIOJeHHE Tpu3HaKa e¢
MPOTEKaHU; 03HAaKOMJIEHHE ¢ (U3NUECKUMU CBOMCTBaMHU a30Ta, (pocopa u ux
COeMHEHUI (BO3MOXKHO UCIIOJIb30BaHUE BHJEOMATepHalioB), 0OOpa3laMu
a30THBIX U (pochHOpHBIX yI0OpEHMIt; MOTydeHne, cCoOnpanue, pacmo3HaBaHue 1
U3Y4YEHHE CBOICTB aMMMaKa; IPOBEICHHME KaueCTBEHHBIX pEaKIUil Ha HOH
aMMOHMS W (ochar-uOH M  U3yuyeHHE TPU3HAKOB UX NPOTEKAHU,
B3aUMO/ICHCTBUE KOHLIEHTPUPOBAHHOM a30THOW KUCIIOTHI C MEJIbIO (BO3MOXKHO

UCIOJIb30BAHUE BHUIEOMATEPUANIOB); M3Y4YEHHE MOJENeH KpUCTAIUIMYECKHX

peméTok anmaza, Trpadura, (QylUiepeHa; O3HAKOMJIEHHE C IPOIECCOM

a71copOLMU pacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOHCTBOM




MPOTHBOTa3a; MOJy4YeHHe, cCOOMpaHue, pacro3HaBaHWE W HM3YYCHHE CBOICTB
YIJIEKHCIIOTO Ta3a; IMPOBEACHHWE KAa4YeCTBEHHBIX pEaKIMWi Ha KapOoHAT- u
CHJIMKAT-UOHBl M W3yYEHHE NPU3HAKOB MX IPOTEKAHUS; O3HAKOMIICHHE C
MPOAYKUHMEH CHIMKATHOW MPOMBIIUIEHHOCTH; PEIICHHE JKCIIEPHUMEHTAIbHBIX

3aJa4 110 TCMC «Baxneinme HeMeTaIbl U UX COCAUHCHMUI»

Mertannsl 1 uX COCIUHECHUA

3.1

OO1w1ast xapaKTepUCTHKA XMMUYECKHX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUM UX

nonoxenus B Ilepuonuueckol cucreMe XUMHYECKUX dieMeHToB J[.H.
Menpeneesa u crpoeHust aToMoB. CTpoeHre MeTaluioB. MeTraindeckast CBsI3b U
METAJJIMYECKasl ~ KpUCTa/lIMyeckass pemérka. DJIEeKTPOXUMUYECKUN  psf

HaHpH)KeHHﬁ MCTAJIJIOB

3.2
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duznyeckue 1 XUMUYECKHe CBOICTBa MeTaioB. OO0IIue crnoco0bl MOMTydeHus
MeTtasuioB. [loHsTHE O KOPPO3UU METAJIIOB, OCHOBHBIE CIIOCOOBI 3alTUTHI UX OT
koppo3uu. CriiaBsl (CTajb, YyTyH, JIOPATIOMUHUN, OpOH3a) U UX PUMEHEHHE B

OBITY ¥ IPOMBIIIIEHHOCTH

H_ICJ'IOIIHBIC MCTaJIbI: IIOJOXKCHHUC B HepHOHquCKOﬁ CUCTEMEC XHUMHYCCKHUX

anemeHntoB .M. MenzeneeBa; CTpOEHUE WX aTOMOB; HAaXO0XJAEHUE B MPHUPOJE.

duznyeckue 1 XMMUYECKHE CBOICTBA (Ha MpuMepe HaTpusl U Kanusi). OKCUIBI U
THAPOKCUIIBI HaTpusi U Kaius. [IpuMeHeHHe IIEeTOYHBIX METalIOB M UX

COeIUHEHUN
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[IlenoyHo3eMenpHbIE  METAUIBl  MarHMd M KaJIbLMWA:  TIOJOXKEHHE B
[Iepnonnueckoi cucreMe xuMudeckux ieMeHToB [[.1. Menneneesa; crpoeHue
X aTOMOB; HaxoXkaeHue B mpupoae. Pusnyeckue M XUMHUYECKHE CBOICTBa
MarHusi W Kajbliusa. BakHelme coemWHEeHUs] KanbIus (OKCHJ, THAPOKCHUI,

conn). JKECTKOCTh BOJBI U CIIOCOOBI €€ YCTpaHEHHS

3.5

AnromuHuil: nosnoxenue B llepuoanueckoil cucteMe XMMHYECKHUX 3JIEMEHTOB
J.W. MeHneneeBa; CTpOCHHE aToma; HaxoKIeHUE B mpupojae. dusnyeckue M
XMMUYECKHE CBOWCTBA aTIOMUHUA. AM(OTEpHbIE CBONCTBA OKCHJIA M THIPOKCUIA

AJIFOMHUHUA

3.6

Keneszo: nonoxenue B [leproanueckoil cucteMe XuMH4eCKUX 31eMeHToB J[. M.
MenneneeBa; CTpoeHUWE aTOMa; HaxoXJeHue B mpupone. Duszuueckue u
XUMHUYECKHE CBOMCTBa kene3a. OKCuibl, THAPOKCUIL U conu xene3a(ll) u

xene3a(lll), ux cocras, CBONCTBA U MOJTYYCHHE

3.7

XUMUYECKUH OKCIICPUMCHT: O3HAKOMIICHHEC C 06p33L[aMI/I MCETAJJIOB U CIIJIaBOB,

X (pU3MYEeCKMMH CBOMCTBAMHU; H3YUYEHHUE PE3yJIbTaTOB KOPPO3UH METAJIJIOB




(BO3MOXHO HCITOJIb30BaHNE BHJICOMATEPHAIIOB), 0COOEHHOCTEH
B3aUMOJICMCTBUSL OKCHAAQ KajdblUsg M HATpUs C BOJOM  (BO3MOXHO
WCIIOJIb30BaHUE BHUAEOMATEpUAIOB); HCCIEAOBaHUE CBOWCTB KECTKOW BOJBI;
mmpolecca TOPEHUs Kejle3a B KHUCIOPOAE (BO3MOXKHO — HCIOJIb30BaHUE
BUJICOMATEPHAIIOB); MPHU3HAKOB MPOTEKAaHUS KAaueCTBEHHBIX pEakUUid Ha HOHBI
(maraus, xanpius, adtoMuHus, nuHka, sxeneza(ll) u sxenmeza(Ill), menu(Il);
HaOII0/IeHUE U OMUCaHKe MPOLIECCOB OKPAIIMBAHUS IJTAMEHN HOHAMU HATpus,

Kaiuss W Kaiublusd  (BO3MOXKHO  HCIIOJIb30BaHHWE  BHJIEOMATEPHANIOB);
UcclieZloBaHue aM(pOTEPHBIX CBOMCTB THAPOKCUAA ANIOMHUHHS U THIPOKCHIA

[IMHKA; PEIICHNE SKCIIEPUMEHTAIIbHBIX 3a71a4 10 TeMe « BaxkHeilme MeTaibl 1

X COCAUHCHUA»

XuMmus u OKpYyzKaromas cpeaa

4.1

4.2

HoBrie MaTCprajibl U TCXHOJIOI'MH. BemectBa u MaTcpHrajibl B HOBCGHHCBHOﬁ
JKM3HH YeI0BeKa. XUMUS U 300pPOBLE. bes3omacHoe MCIOIBb30BaHIE BEIICCTB U
XUMHNYCCKHX peaKuHﬁ B 6BITy. HepBa;I nmoMompb Ipu XUMHYCCKHX OXKOraxX H

OTpPaBJICHUSIX

OCHOBBI ~ DKOJIOTHYECKOM  TPaMOTHOCTH.  XHUMHYECKOE  3arpsi3HEHUE
okpyxaromeit cpenst [1JIK. Pons XuMuu B pemieHuu 3KOJIOTHIECKUX TPOOIIEM.
[IpupoaHbIE HMCTOYHHUKH YTIIEBOAOPOAOB (Yroiib, TPUPOIHBIA Ta3, He(dTh),

IMPOAYKTBI UX nepepa60TKH, HX pOJib B 6BITy " MIPOMBIINIJICHHOCTH

4.3

XUMUYECKUI 3KCIIEPUMEHT: U3ydyeHue 00pa3I[0B MaTepUaIOB (CTEKIIO, CIIaBbI

MCTAJIJIOB, TOJIUMCPHBIC MaTepI/IaJ'ILI)




IHPOBEPAEMBIE HA OI'D 11O XUMHUHU TPEBOBAHUA K
PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IHPOI'PAMMbBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

Kon
NpoBepseMoro
TpedoOBaHMSI

IIpoBepsiemble TPeOGOBAHMSA K NMPEIMETHBIM pe3yJibTaTaM
0a30BOT0 YPOBHSI OCBOEHHSI OCHOBHOM 00pa3oBaTe/IbHOM
NMPOorpaMMbl OCHOBHOTI0 0011ero odopa3osanus Ha ocHoBe ®I'OC

1

HpeI[CTaBJ'IeHI/IeI

1.1

0 TI03HABAEMOCTH SIBJICHHUHU npupoabl, IMOHHUMAHUC 00BEKTUBHOM
3HAYMMOCTH OCHOB XHUMHUYECKOI HAayYKH KaK obOnacTu COBpPCMCHHOT'O
CCTCCTBO3HAHHNA, KOMIIOHCHTA O6H_[€I71 KYJIbTYpbl H HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIOBCKAa B YCIOBUAX COBPEMCHHOI'O 06HI€CTB3.;

IMOHUMAaHHUEC MECTAa XUMHU CPEAU APYI'UX €CTCCTBCHHBIX HAYK

1.2

1.3

O HAYYHBIX MCTOJAaX IIO3HAHHA, B TOM YHUCIIC SKCIICPHUMCHTAJIbHBIX
TCOPCTUUCCKHUX MCTOAAX HMCCICAOBAHUA BCIICCTB U HUIYUYCHHA
XHUMHUYCCKUX peaKI_II/Iﬁ; YMCHUC HCIIOJb30BaTh MOACIN HJI

00BICHCHUSA CTPOCHUSA aTOMOB U MOJICKYJI

o chepax mpodheccuoHaNBHOM e TENLHOCTH, CBA3aHHBIX C XUMHEH U

COBPEMCHHBIMU TCXHOJOIUAMHU, OCHOBAHHBIMU Ha JOCTHIKCHHAX
XUMHYECKON HayKd, YTO MO3BOJIUT OOYYarOUIMMCSl paccMaTpHUBaTh
XUMHIO Kak chepy cBoei Oymymiel mpohecCHOHATBLHOM NeTeIIbHOCTH
U cllefaTb OCO3HAHHBIM BHIOOP XMMHH KaK MPOQHILHOTO MpeaMeTra

IPH MEPEX0/ie Ha YPOBEHBb CPEIHET0 001Iero 00pa3oBaHus

Bragenne cuctemMoil XMMHYECKMX 3HAaHUM M yMEHHUE NIPUMEHSTH

CUCTCMY XUMHNYCCKUX 3HaHI/II71, KOTOpAas BKIIFOYACT:

2.1

BO)XHEHIINE XMMUYECKHE MOHATUS: XMMHUYECKMH JIIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, MPOCTOEC M CIOXHOE BELIECTBO, OJHOPOAHAS I
HEOJHOPOJHAsl CMeCh, OTHOCHUTENIbHBIE aTOMHAs M MOJIEKYJIApHas
Macchl, KOJIMYECTBO BEIECTBA, MOJIb, MOJISIPHAs Macca, MOJISIPHBIN
00BEM, OKCHJ, KHUCIIOTa, OCHOBaHME, COJb (CPeAHss), XMMUYeCKas
pEaKkIus, pEeaKIWu COCJUHEHHs, PEaKIUU pPa3JI0KEHUsS, PEeaKInuu
3aMeIleHus], peakluu oOMeHa, TerIoBOi 3(QEeKT peakuuu, 3K30- U
SHJOTEPMHUYECKHE PEAKIUH, PacTBOP, MACCOBasl JOJII XHUMUYECKOTO

9JICMCHTA B COCIMHCHNH, MAaCCOBAad J0JIA U IIPOUCHTHAA KOHICHTpAUA

BEIIIECTBA B PACTBOPE, PO aTOMAa, SJICKTPOHHBIN CIIOH aToMa, aTOMHAsI




opOuTanp, paadyc aToMmMa, BaJE€HTHOCTb, CTENEHb OKHUCIIECHUS,
XUMUYECKas CBS3b, AIEKTPOOTPULATEIILHOCTD, MOJISIPHASL U HETIOJISIpHAs
KOBaJCHTHAas CBsI3b, MOHHAs CBS3b, METAUIMYECKAs  CBA3b,
KpUCTAJTIMYECKass pelETKa (aTOMHAas, WOHHAs, MeTaJlIM4ecKas,
MOJIEKYJISIpHAs), MOH, KaTUOH, aHUOH, 3JIEKTPOJUT U HEIIEKTPOJIUT,
AIIEKTPOJIUTUYECKAsT UCCOLMALUS, peakluu HOHHOrO oOMeHa,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENIBHBIE ~ PEAKLUH,  OKHUCIUTEIb  H
BOCCTAHOBUTENb, OKHCIEHHE H  BOCCTAHOBJICHME, DIJIEKTPOJIU3,
XMMUYECKOE paBHOBecHE, OOpaTHUMble U HEOOpaTHMble peaKIHH,
CKOpPOCTb XUMHYECKOM peakuuu, kKaramusarop, IIJK, xopposus

MCTaJJIOB, CIIJIaBBbI

2.2

OCHOBOIIOJIAralONIMe 3aKOHbl XMMMU: 3aKOH COXPAHEHHs MaccChl,
nepuonuueckuii 3akoH J[M. MenneneeBa, 3aKkOH IOCTOSIHCTBA

COCTaBa, 3aKOH ABoraz[po
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3.1

TCOPUU XUMHU: ATOMHO-MOJICKYJISIpHAasA TCOpHU-, TCOPH

AIEKTPOJIUTUYECKON AUCCOUALINT
Brnanenune ocHOBaMH XMMUYECKOW IPaMOTHOCTH, BKITFOUAOLIEH

YMEHHUE NMPaBUIbHO UCIOIb30BATh N3yUEHHbIE BELIECTBA U MaTepHAaIIb
(B TOM 4ucie MUHEpaJbHble YAOOpEHHUs, METaulbl W CIUIaBBI,
HOPOAYKTHl TEepepabOTKU NPUPOAHBIX HCTOUYHUKOB YIJIEBOJOPOJIOB
(yrns, mpupogHoro rasa, He()THU) B OBITY, CEIbCKOM XO3HCTBE, Ha
IPOM3BOJICTBE M MOHMMAHUE 3HAYCHHUS JKUPOB, OCIKOB, YIJIEBOIOB
JUISL OpraHMu3Ma 4eJioBeKa; yMEHHUE MPOTHO3UPOBATh BIUSHUE BEILIECTB
U XUMUYECKMX IPOLECCOB HA OPraHU3M YEJIOBEKAa U OKPYKAIOILLYIO

MPUPOJHYIO CPELY

3.2

YMCHUEC HUHTCIPUPOBATH XUMHYCCKHUC 3HAHHA CO 3HAHUAMU OPYIrUx

y‘-Ie6HLIX npeamMcToOB

3.3

HaJIMYME OmbiTa paboThl C Pa3JIMYHBIMM HCTOYHUKAMHU HH(pOpMaIUU
0 XUMHM (Hay4yHass U Hay4YHO-IIOIMYyJISIpHAas JIMTEpaTypa, ClIoBapH,

CIIPAaBOYHMKH, HHTEPHET-PECYPCHI)

3.4

yMeHHEe OOBEKTHBHO OIICHWBAaTh WH(MOPMAIMIO O BEIIECTBAaX, WX
NpeBpalleHusIX M NPaKTHYECKOM  MNPUMEHEHHUH U YMEHHe

HCIIOJIB30BaTh €€ AJId pCUICHU A y‘IC6HO-H03HaBaTeJIBHBIX 3aJa4

BHa,ZleHI/IG OCHOBaMH MOHSITHIHOTO afrmnapara U CHMBOJIMYCCKOTO

A3bIKa XUMHH JIsI COCTaBJICHHUA (1)OpMy.]'I HCOPTraHNUYCCKUX BCHICCTB,




YpaBHEHUN  XMMHUYECKHUX  pEaKlMi; OCHOBaMH  XHUMHYECKOU

HoMmeHknatypsl (IUPAC u TpuBHanbHOI)

YMeHne OOBACHATH CBSA3b NOJOXKEHHUs 3JeMeHTa B llepuomgmueckoi

CUCTEME C YHCIIOBBIMHU XapaKTCPpUCTUKaMU CTPOCHHUA aTOMOB

5 XMMHUYECKUX DJEMEHTOB (COCTaB W 3apsii sapa, odliee dYHcio
AIIEKTPOHOB), PpACHpPEIEIICEHUEM DJJIEKTPOHOB IO HHEPreTHYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX TEPUOIOB, KATHS U KATbIIUs
IIpenacraBnenne O  NEPUOAMYECKOM  3aBUCHUMOCTH  CBOMCTB
XUMHUYECKUX 3JIEMEHTOB (paJnyC aTroma, 3JIEKTPOOTPULIATEIbHOCTH),

6 NPOCTBIX W CIOXKHBIX BEIIECTB OT TIOJOXEHHS JJIEMEHTOB B
[lepuognueckoit cucremMe (B MalbIX TMEpPHOAaX H  TJIABHBIX
MOATPYIINax) M AIEKTPOHHOTO CTPOCHUS aToMa

7 YMmenue kinaccupuIpoBarh:

7.1 XUMHYECKUE IIEMEHTHI

7.2 HEOpPraHMYECKHE BEIIEeCTBA

7.3 XUMHYECKUE PEaKITII

8 YMeHue onpenensTh:

o1 BaJICHTHOCTh U CTENEHb OKHUCICHUS XMMHUYECKUX DSJIEMEHTOB, 3aps

' HoHa

%o BUJ] XMUMHYECKOH CBS3M W THUN KPUCTAIUTMUECKOH CTPYKTYpHI B

' COCTMHEHUSIX

8.3 XapakTep cpeiibl B BOJHBIX PACTBOPAX BEILECTB (KUCIOT, OCHOBAHUM)

8.4 OKHCJIMTENb U BOCCTAHOBUTENb

9 YMeHne XapakTepu30BaTh PU3NIECKUE U XHMUYECKHE CBOWCTBA:
MPOCTHIX BEMIECTB (KUCIOPOM, O30H, BOJOPOJI, TpaduT, anamas,

9.1 KpeMHUH, a3oT, ¢ocdop, cepa, XJIOp, HATPUH, Kanul, MarHHid,
KaJIbIIMH, aTFOMUHUH, JKEJ1e30)
CIIOXHBIX BEIISCTB, B TOM YHCJIC€ WX BOJHBIX PacTBOPOB (BOjAa,
aMMHUaK, XJIOPOBOAOPOJ, CEPOBOIOPOI, OKCHUIBI U THUAPOKCHUIBI

97 metawioB I-1IA rpymnn, amomunus, meau (II), muaka, xeneza (Il u

. III), oxcunst yriuepoaa (II u IV), kpemuus (IV), azota u ¢pochopa (111
u V), ceppt (IV m VI), cepuucras, cepHas, a30THUCTas, a30THasi,
dbocdopHasi, yronbHas, KpeMHUEBAsI KUCIOTA M UX COJIH)

9.3 MPOTHO3UPOBATh M  XapaKTepH30BaTh CBOMCTBAa  BEHIECTB B




3aBUCUMOCTH OT HUX COCTaBa UM CTPOCHH:A, NPUMCHCHUC BCIICCTB B
3aBUCUMOCTH OT UX CBOfICTB, BO3MOXHOCTb MPOTCKAHUA XUMHUYCCKUX

MIPEBpAICHHUI B Pa3IMYHbIX yCIOBHIX

YMeHHne cOCTaBIATh MOJIEKYJISIPHbIE U HOHHBIC YPaBHEHUS pPEaKIItii, B

10
TOM YHCJIE:
10.1 peakiuii HFOHHOro oOMeHa
10.2 OKUCITUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIINI
103 WUTIOCTPUPYIONINX ~XHMHUYECKHE CBOWCTBA HM3YUYEHHBIX KJIACCOB
. (TpyIi) HEOPraHUYECKUX BEUIECTB
10.4 MOJATBEPKIAIOLINX F€HETUYECKYIO B3aUMOCBSI3b MEX/1y HUMU
11 YMeHue BIYUCIATH (IPOBOANUTD PACUETHI):
. OTHOCHUTEJIBHYIO MOJIEKYJSIPHYIO M MOJSIPHYIO MAacChl BEIECTB,
' MacCCOBYIO JIOJI0 XMMHYECKOTO 3JIEMEHTA B COCTMHEHUU
11.2 MacCOBYIO JIOJIFO BEIIECTBA B pacTBOPE,
11.3 KOJIMUECTBO BEIIECTBA U €ro Maccy, 00beM ra3oB
114 M0 YypPaBHEHUSM XHUMHYCCKHX PCEAKIUH W HAXOIUTh KOJIUYECTBO
' BellecTBa, 00BEM B MacCy peareHTOB WU MPOAYKTOB PEaKIINH
12 Bnanenue (3HaHHE OCHOB):
OCHOBHBIMH  METOJAAMHM  HAy4YHOTO  TMo3HaHUs (HaOIroAeHHe,
121 U3MEpEHHUE, SKCIICPUMEHT, MOACITHUPOBAHNE) IIPH U3YYECHUH BEIIECTB U
' XUMHUYECKUX SBIIEHUH; yMeHue cGhopMynIupoBath MpodieMy U
MIPEUIOKUTH MTYTH €€ PEIICHUS
192 0e3omacHOM pabOTBHl ¢ XUMHUYECKMMH BEIIECTBAMH, XHUMHUYECKOM
' MI0CY 101 1 J1abOpaTOPHBIM 000PYAOBaHHEM
MpaBUJIaMy O€30MaCHOTO OOPAIEHHS ¢ BEIIECTBAMH, UCTIOIB3YEMbIMU
B TIOBCEIHEBHOM KHM3HH, TPABUIAMHU TIOBEJICHUS B IIEIISIX COCPEIKCHHUSI
123 3MI0pPOBbS U OKPY’KAIOIEH MPHUPOMHON Cpelpl; MOHMMaHUE Bpenaa
' (omacHOCTH) BO3JEHCTBHS Ha >KHUBBIE OpPTaHW3MBI ONpPEICIEHHBIX
BEIIIECTB, CIOCOOOB YMEHBIIEHUS U TNPEIOTBPAILIECHUS HUX BPEIHOIO
BO3JICHUCTBUS
3 Hannuue npakTUYecKUX HABBIKOB TUIAHHPOBAHHS U OCYIIECTBICHHS
CJICAYIOUINX XUMHUYECKUX IKCIICPUMEHTOB:
131 M3YyYEHUE U ONHcaHue GU3NYECKUX CBONCTB BEIIECTB; 03HAKOMIICHHE

C (I)I/I3I/I‘-IGCKI/IMI/I u XUMHNYCCKHMMH SIBJICHUAMU, OIIBITHI,




WUTIOCTPUPYIOIIHE MPU3HAKU TPOTEKAHNUS XUMHUUECKHUX PEeaKIInii

13.2

M3y4YeHHE CIIOCOO0B pa3zesieHus: cMecen

13.3

MOJlyYeHUE KHCIOpOJa M U3Y4YEHHE €ro CBOICTB; IMOJIy4eHUE

BOOOpOJa W HM3YUCHHUC Cro CBOP’ICTB; MOJIy4YCHHEC YTJICKUCIIOr0 rasa 1

HU3Yy4YCHUC CTO CBOfICTB; MMOJIYYCHUC aMMHUAKa U U3YUCHUC CTO CBOICTB

13.4

MPUTrOTOBJIEHUE PACTBOPOB C OMNPEACIEHHOW MacCOBOWM JOJIeH

pPacTBOPEHHOIO BEILIECTBA

13.5

13.6

MIPUMEHEHUE WHJIUKaTOPOB (;takmyca, METHUJIOpaHkKa u
denondranenna) s OMpeNeNieHUs XapakTepa Cpelbl B pacTBOpax

KHUCJIOT U LIejo4Yei

HCCIIEIOBAHUE M OINMCAHUE CBOMCTB HEOPTraHUYECKUX BELIECTB
Pa3JIMYHBIX KJIACCOB; M3YYEHHUE B3aMMOJCHCTBHS KHUCIIOT C MeTajuian
OKCHJAaMU  METAJUIOB,  PAacTBOPUMBIMHU M HEpPAaCTBOPUMBIMHU
OCHOBAaHMUSIMH, COJISIMHM; IIOJIYYEHHE HEPACTBOPUMBIX OCHOBAHUM;
BBITECHEHME OJHOIO METajula JpyrMM W3  pacTBOpa  COJM;
uccienoBanne aM(@OTEPHBIX CBOWCTB THAPOKCUIOB ATIOMHHHUS U

[IUHKA

13.7

13.8

PEHICHUC DKCIICPUMCHTAJIBHBIX 3a/1a4 10 TCMaM: «OCHOBHBIE KJIACCHI
HCOPTaHNUYCCKUX COGHHHGHHﬁ)); ((3H€KTpOJ'II/ITI/I‘I€CKa$I
JUCCOL A, «Baxneinne HeMmeTamlbl MU HUX COCAUHCHUA,

«BaxHeuIle MeTauIbl U UX COEIUHEHUS

XUMHYECKHE  OKCIIEPHUMEHTHI,  WUIIOCTPUPYIOIIME  TNPHU3HAKU
NPOTEKaHUs peakluil MOHHOr0 OOMEHAa; KAaueCTBEHHbIE PEaKLUU Ha
NPUCYTCTBYIOIIUE B BOJHBIX PACTBOpPAX HMOHBI: XJIOPUA-, OpPOMHI-,

uomua-, cynbdar-, Qocdar-, kapOoHAT-,  CHIMKAT-aHUOHBHI,
THIPOKCUA-UOHBI, KaTHOHBI AMMOHHWS, MarHus, KaJblHs, ATIOMUHHS

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

14

YMmenue:

14.1

NpEACTABJIATE PE3YyJbTaTbl OKCIICPUMCHTA B (1)0pMe BBIBOJIOB,
J0Ka3aTCJIbCTB, Fpa(bI/IKOB n Ta6JII/II_[ U BBIIBJIATH SMIIMPUYCCKUC

3aKOHOMEPHOCTHU

14.2

YCTaHaBJIIMBATDH CBA3U MEXKIY PC€AJIbHO Ha6J'II-OI[aeMI>IMI/I XHUMHUYCCKUMHU
SABJICHUSAAMU U IpOLUECCaMU, IMMPOUCXOAAIINMHU B MAaKpO- U MUKPOMHPE,

OOBSCHATH TPUYUHBI MHOTOOOpa3Hs BEIICCTB

VI,




HEPEYEHD 3JIEMEHTOB COAEP KXAHUSA, IPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUU

Kon

IIpoBepsieMblii 3J1eMEHT COACPKAHUS

1

HepBOHa‘{aJIBHBIC XUMHUYCCKUC ITOHATUA

1.1

YuncTele BEIIeCTBAa U CMECH. Crioco05b1 pasaciICHUs cMmeceit

1.2

1.3

ATOMBI M MOJEKyJbl. XHMHYECKHE 3JIeMEHThl. CHMBOJIBI XMMHYECKHUX
351eMeHTOB. [IpOCThIE U CII0KHBIE BEILECTBA.
Xumunueckas popMmyiia. BaleHTHOCTh aTOMOB XMMHUYECKUX 3J1eMeHTOB. CTeneHb

OKHUCJICHUA

1.4

3aKOH MOCTOSHCTBa cocTraBa BemiecTB. OTHOCHUTENIbHAs aToOMHas Macca.
OtHocHTEILHAS MOJICKYJIApHasA Macca. MaccoBas 1011 XUMHYECKOTO 3JIEMEHTA

B COCIUMHCHHNU

1.5

1.6

KomnyectBo BemectBa. Moab. MomsipHass macca. MoJspHbIA 00BbEM Tra3oB.

B3anMOCBs3b KOJIMYECTBA, MACChI M YUCJIA CTPYKTYPHBIX €IMHUIL BEIIECTBA
®u3nyecKkue U XUMHUYECKHE SIBJICHHs. XHMHMYECKass peakius U €€ IMpPU3HAKU.
3aKOH COXpaHEHMsI MacChl BELIECTB. XUMUYECKUE YPaBHEHUS

Ilepnonnueckuit 3akoH M lleproauyeckas cucreMa XUMHUYECKHX JIJIEMEHTOB

.. MenneneeBa. CtpoeHue aTOMOB

2.1

[Tepnoauueckuii 3akoH. [lepuoauueckas cucteMa XuMA4eCcKux 3emMeHToB [[. 1.
MenneneeBa. Ilepuonsl m rpynnel. @U3HYECKUN CMBICT MOPSAKOBOIO HOMEDA,

HOMCPOB IICPUOJa U I'PYIIIILI 3JICMCHTA

2.2

CTpOCHI/IC aromMoB. CocTaB aTOMHBIX AACP. H30TO0MmEL. 3HeKTpOHBI. CTpOCHI/IC
OJICKTPOHHBIX 000JIOUEK  aTOMOB MEPBBIX 20 XHMHYECKHX DIIEMEHTOB

ITepnoauueckoii cucremsl 1.1. Menneneesa

23

3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB XMMHUYECKHMX JJIEMEHTOB MEPBBIX TPEX
MEepPUOJIOB, Kaius, Kaiuplug (paguyca aToMOB, 3JIEKTPOOTPUIIATEIHLHOCTH,
METAJIMYECKUX M HEMETAUIMYECKHX CBOMCTB) W HMX COCAWHECHHH B
COOTBETCTBUM C TIOJOKEHUEM JJIeMeHTOB B Ilepuogumueckoil cucreme u

CTPOCHUCM HUX AaTOMOB

CtpoeHue BellecTBa

3.1

Xumudeckass cBs3b. KoBaneHTHass (MOJsipHAsT W HEMOJSApHAs)  CBS3b.
DNEeKTPOOTPULIATETLHOCTh ~ XUMHUYECKUX  d3JeMeHTOB.  MoHHas  CBs3b.

MeTtannnueckas CBsI3b




3.2

Tunbl KpUCTAIMYECKUX PEHmETOK (aTOMHas, MOHHAs, MeTalJIMuecKas),
3aBUCUMOCTb CBOMCTB BELIECTBA OT THIA KPUCTALIMYECKOM PEIIETKM U BHUJA

XHMHYCSCKOH CBSI3U

Baxneiiive mnpeAcTaBUTENIM HEOpPraHMYeCcKuX BemiecTB. Hemeramnsl U ux

COCOAMHCHUS. Mertamisl 1 ux COCAUHCHUA

4.1

4.2

Knaccudukanus ¥ HOMEHKJIATypa HEOPraHUYECKHX COCIMHEHUN: OKCHIIOB
(coneoOpasyromue: OCHOBHBIC, KHCJIOTHBIE, amdoTepHbIC) u
HecoJieo0pa3yoIre; OCHOBaHWHM (IIENOYM W HEpPacTBOPHMBIE OCHOBAHWS);
KUCIOT  (KUCIOpPOJCOACpKAIMEe ©  OCCKUCIOPOIHBIC, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJEeH (CpETHUX U KUCIBIX)

@u3nyeckue W XMMUYECKHME CBOMCTBAa MPOCTBIX BEIIECTB-HEMETAILIOB:

BOJIOPOJIa, XJIOpa, KUCIOpoaa, cepbl, a3oTa, pocdopa, yriaepoaa, KpeMHH

4.3

4.4

duszndeckue W XUMHUYECKHE CBOMCTBA IMPOCTBIX BCUICCTB-MCTAJUIOB: JIMTHUA,
HaTpHsia, Kajlusd, Marovusgd MW KaJIbLHW:A, AJJIOMUHUA, KCIIC3d. 9JICKTpOXPIMH‘I€CKPII>i

AL HAIPSKEHUN METaJIOB

dusznueckne M XUMHUUYECKHE CBOMCTBA BOOOPOJHBIX CO€I[HH€HHI>1 HEMCTAJIJIOB:

XJIOPOBOJIOPOJIa, CEPOBOAOPO/Ia, aMMHUaKa

4.5

Ousnyeckue U XMMHYECKHE CBOWCTBAa OKCHIIOB HemeTamoB: cepsl (IV, VI),
azora(ll, 1V, V), docdopa(lll, V), yrnepona(ll, IV), kpemuausa(IV). [Tonyuerune

OKCHJOB HEMCTAJIJIOB

4.6

4.7

4.8

4.9

Xumuyeckue cBoicTBa okcuaoB: MetamioB [A-IITA rpynm, nunka, memu(ll) 1

xkeneza(ll, IIT). ITomydyenne okCHI0B METAIOB

XUMHYECKHE CBOMCTBA OCHOBAHMHW M aM(OTEPHBIX THIPOKCHUIOB (Ha MPUMEPE
THJIPOKCUIOB  QIIOMUHUS, Kene3a, IMHKa). llomydyeHue oOcCHOBaHMH H
aM(OTEpHBIX THIPOKCHUIOB

OO01mue XMMUYECKHE CBOMCTBA KHCIOT: XJIOPOBOJOPOAHOM, CEPOBOIAOPOIHOM,
CEpPHHUCTOM, CEepHOM, a30THOH, (pocdopHOH, KpeMHHEBOH, yroapHOH. OcoObie
XMMHYECKHE CBOMCTBA KOHLIEHTPUPOBAaHHOW CEPHOM W a30THOM KHUCIOT.

ITomyuyenue kucIoT

OO61mue xuMuyecKue cBoicTBa cpennHux coneil. [lomyuenue coneit

4.10

[Tony4yenue, coOupaHue, pacro3HaBaHWE BOJOPONA, KHCIOPOIa, aMMHAaKa,

YIIJIEKHUCIIOro Ta3a B J1abopaTopuu

4.11

[TomyueHne aMMuaka, CEpHOM M a30THOM KHUCIOT B MpoMblluIeHHOCTH. OOmiue

CIIOCOOBI IMMOJIYYCHHA MCTAJIJIOB

—~




4.12

I'eneTmueckas CBA3b MEXKAY Ki1acCaMH HECOPraHUYCCKHUX COC,I[PIHGHPII;'I

Xumuaeckue p€aknuun

5.1

Krnaccudukarust XuMu4ecKix peakuii Mo pa3IndHbIM MPU3HAKAM: 110 YHCITY U
COCTaBy YYACTBYIOIIMX B PEAKIMU BELIECTB, IO TemIoBoMy 3¢¢ekTy, 1o

W3MEHEHHIO CTEIICHEH OKMCIICHUS XUMHUUECKUX YJIEMCHTOB

5.2

TennoBoii 3G PeKT XMMUIECKOHN peakIuu, TEPMOXUMUYECKUE ypaBHEHUS. DK30-

U DHAOTEPMUYECKHE PEaKIMK. TepMOXUMHUYECKUE YPAaBHECHUS

53

54

5.5

OKHCIUTEIBEHOBOCCTAHOBUTEILHBIC pCaKknuu. OKHCIUTEIN U BOCCTAHOBHUTEIIH.
Hpoueccm OKHUCJICHUA u BOCCTaHOBJICHH . 3HeKTp0HHBII>i OajaHc

OKHCJIMTEIIbHOBOCCTAHOBUTEIbHON PEAKIIUN

Teopus 37IEKTPOIUTUYECKON auccoranuu. KatuoHbl, aHMOHBI. DIEKTPOJIUTHI U
HEINEKTPONUThI. CUIIbHBIC U cl1a0ble AMEKTPOIUTHI. CTENeHb JUCCOHAIITT
Peakiiuu moHHOrO OOMeHa. YCIIOBUS MPOTEKAHUS PEaKIMi HOHHOTO OOMEHa,

IIOJIHBIC U COKpaH_IéHHBIe HWOHHBIC YPABHCHHA peaKI_II/Iﬁ

XuMus u OKpYyJKarouas cpeaa

6.1

Bemecrsa u Marepuanbl B IOBCEIHEBHOM JKHM3HU uYeloBeKa. be3omacHoe
UCTIOIB30BAaHUE BEUIECTB M XUMHUYECKUX pEaKUui B Jaboparopuu W OBITY.

HepBa;I momMouib MMpu XUMHYCCKUX 0XKOraX U OTPpABJICHUAX

6.2

XUMHYECKOe 3arpsi3HEHHE OKpy’Karoleil  cpenbl  (KHCIOTHBIE — JIOXK[IH,
3arpsi3HEHUE TIOYBBI, BO3AyXa M BOJOEMOB), CIOCOOBI €ro MpeAOTBpAIICHUS
[Ipenenpuast nmomyctumas koHmeHtpanus BemectB (IIJJK). Pomp xumun B
pelIeHUN HKOJOTHYECKUX TMpoOjeM. YCWIeHHEe MapHUKOBOTO 3 dekTa,

pa3pylieHue 030HOBOTO CIIOS

6.3

[Ipumenenue cepwl, a3zota, ¢ocdopa, yrieposia, KpeMHUS U UX COCAUHEHUN E
ObITY, MEIWIMHE, MPOMBIIUIEHHOCTH U CeJIbCKOM Xxo3siiicTBe. Ilpumenenue
METAJJIOB M CIUIaBOB (CTalb, YYryH, AIOPATIOMUHUN, OpoH3a) B OBITY H
IPOMBIIIJICHHOCTH UX coeuHeHul. [IoHaTHe 0 KOppO3Un METaIOB, OCHOBHBIE

CIOCOOBI 3alIUTHI X OT KOPPO3UHU

6.4

[IpuponHble UCTOYHHKHU YTJIEBOJIOPOAOB (yroyib, NPUPOAHBIA ra3, He(Th),

MPOIYKTHI UX MepepaboTku (OEH3MH), UX PO B OBITY U IPOMBIIUICHHOCTH

6.5

[lepBoHavanbHbIe TOHATHS OO0 OPraHUYECKHX BEIIECTBAX KAK O COCIMHEHUSIX
yraepoaa (MeTaH, 3TaH, THIIEH, alleTUJIeH, 3TaHOJ, MIULEPHH, YKCYCHAsl KUCIIOTA).
[TonsiTrie 0 OMOIOTUYECKH BAYKHBIX BEIIECTBAX: KHUPaAX, OCNIKaX, YIIIeBOAaX — U UX

POJIHN B )KMU3HH YCJIOBCKA




PacuéTrr:

7.1 o ¢popMysIaM XUMHYECKUX COSAMHEHUIN
7.2 Macchl (MacCcoOBOH) JT0JTM pacTBOPEHHOTO BEIIECTBA B PaCTBOPE
7.3 110 XMMUYECKUM YPaBHEHUSIM




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

» Xumus, 8 kinacce/ I'abpuensu O.C., OctpoymoB WN.I'., Cnagkos C.A., AKIIMOHEPHOE
obmectBo «M3narennctBo «IIpocBenieHue»

* Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB WN.I'., Cnankos C.A., AKinoHEpHOE
obmectBo «M3aarenbcTBo «IIpocBemenue»

tabnuusl: [lepuonudeckas cucrema xumudeckux snementoB J[. 1. Menneneesa,
TabNuIa paCTBOPUMOCTH,

SHGKTpOXI/IMI/I‘IeCKI/Iﬁ pAA HAIIPSKCHUA METAJIJIOB

METOIUYECKHUE MATEPHUAJIBI 1JIA YUUTEJIA

https://iro-49.ru/wp-content/uploads/2023/04/Xumns1-0a30BEIH-YPOBEHD .

Peammzanus-rpedoBannii-OI' OC-ocHOBHOT0-00111€T0-00pa3oBanus. MeToIudeckoe-

nocodue-yist-yuutens.pdf

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/

bu6mmoteka [IOK
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