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MNOACHUTEJIBHASA 3AIINCKA

[IporpaMma 10O XUMHUM Ha YPOBHE OCHOBHOTO 00I1I€ro oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHUN K pe3yjbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO 00IIIEro 00pa3oBaHus, PEICTaBICHHbIX
B ®I'OC OO0, a Takxe Ha OCHOBE (efepalibHON paboueld IporpaMMbl BOCITUTAHUS
U C Yy4y€TOM KOHIEMUIHUM MpenojaBaHusi y4yeOHOTro mpeameTa «XUMUS» B
oOpasoBaTeIbHbIX opranu3anusax Poccutickoit denepamnum.

[Iporpamma 1o xumMuu [Ha€T MpEACTaBICHUE O LEJsAX, OOUIeH cTpaTeruu
oOy4eHHs, BOCHUTAHUS U PA3BUTUS OOYYAIOUIUXCS CPEJACTBAMHU y4eOHOrO
peaIMeTa, yCTaHaBJIMBAET 00s3aTeNnbHOE MIPEAMETHOE coJiepKaHue,
MpeaycMaTpPUBaET pPACIpEAEeICHUE €ro Mo KilaccaM U CTPYKTypPUpOBaHUE IO
pazznenaM M TeMaM MpOrpaMMbl IO XHMHUH, OIpPEIETseT KOJUYECTBEHHBIE U
KaueCTBEHHbIC XapaKTePUCTUKHU COJIep>KaHMs, PEKOMEHyEMYIO
MOCJIEA0BATEILHOCTh  W3YUYEHHUS] XUMHUU C YY4€TOM MEXKIPEIAMETHBIX U
BHYTPHUIPEIMETHBIX  CBSI3€H, JIOTUKM Y4eOHOro Tpolecca, BO3PACTHBIX
0COOEHHOCTEW  O00ydYarolmuxcsi, ONpeaeNseT BO3MOXKHOCTH MpeaMeTra  Jyis
peanuzainuu TpeOOBaHMI K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOMU
MpOrpaMMbl HA YPOBHE OCHOBHOTO OOIIETO 0Opa30BaHWUs, a TakKKe TpeOOBaHUH K
pe3ynbTaTam oOy4eHHs] XUMUHU Ha YPOBHE I1€JIe U3ydeHUs MpeaMeTa U OCHOBHBIX
BUJIOB y4e€OHO-TIO3HABATEIBHON JESATENBHOCTH OOY4YaOIIETroCsl IO OCBOEHUIO
y4eOHOTr0 CO/Iep>KaHMUs.

3HaHWE XWMHH CIIYXKUT OCHOBOW JUisi (OPMHUPOBAHUS MHPOBO33PCHHUS
00y4Jaromierocsi, €ro MpeACTaBICHU O MaTepUATbHOM €JIMHCTBE MHPA, BAKHYIO
poJib UrparoT (QopMUpyEeMble XMMHUEW MPECTaBICHUS O B3aWMOIPEBPAILICHUSIX
SHEPIUM U 00 DSBOJIOIMU BEHIECTB B IMPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
mpo0eM YCTOWYMBOTO PA3BUTHS YEIIOBEYECTBA — CHIPHEBOHM, JYHEPTETUUYECKOMH,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MPOOIIEM 3IPaBOOXPAHCHHUS.

N3yuenne xumuu:

CIIOCOOCTBYET  pealiM3alid  BO3MOXKHOCTEH  JUJIi  CaMOpa3BUTHUS U
dbopMHUpOBaHUS KYJIBTYPHI JIMYHOCTH, €€ 00111el 1 (PYyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (POpPMUPOBAHHE MBINUICHUS W TBOPUYECKHX CIOCOOHOCTEM
OoOy4JaromMxcs, HABBIKOB KX CaMOCTOSITEJIbHOW y4eOHOW  JIeATEeNbHOCTH,
AKCIEPUMEHTAIBHBIX M HCCIIEIOBATEIIbCKUX YMEHUN, HEOOXOJUMBIX KakK B
MOBCEHEBHOM JXKU3HU, TaK U B TPO(PECCHOHATLHOM eI TeTbHOCTH;

3HAKOMHUT CO CHEIU(PUKONW HAYYHOTO MBIIIJICHUS, 3aKJIaJbIBAET OCHOBBI
LEJI0CTHOTO B3IJIA/1a HA €IMHCTBO MIPUPO/IBI U YEIOBEKA, SIBJSETCS OTBETCTBEHHBIM
ATAroM B POPMHUPOBAHUU €CTECTBEHHO-HAYUYHOU IPAaMOTHOCTH O0yYarOIIUXCS;



criocoOCTBYeT (hOPMHUPOBAHUIO IICHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHUAM, K [IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B DKOJIOTHYECKOE
oOpa3zoBaHue 00yUYarOIIUXCS.

JlanHbple HampaBiieHHs B OOyYEHMHM XUMHUU OOECHEeUMBAIOTCSA CIEHUPUKON
COJEepKaHUSl  y4yeOHOro  MpenMera, KOTOPBIA  SBISETCS  Ie1aroru4ecKH
aJIalTUPOBAHHBIM OTpa)KeHHEM 0a30BOM HAYKH XMMHH Ha OMpeeIEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0oOLIEro 0O0pa3oBaHMsI OPUEHTUPOBAH HA
OCBOEHHE OOYYaIOIIUMUCS CUCTEMBbl IMEPBOHAYAIBHBIX MOHATHN XHMHH, OCHOB
HEOPraHMYECKOM XHWMHM U HEKOTOPBIX OTHENbHBIX 3HAYUMBIX IOHATHI
OPraHUYECKON XUMUHU.

CrpykTypa coaepaHus MporpaMMbl MO XMMUU C(POPMUPOBAHA HA OCHOBE
CUCTEMHOr0 noaxoaa K €€ m3ydeHuro. CopeprkaHue CKIIAJIBIBAETCS U3 CUCTEMBI
MOHATHUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHATUI O XUMHYECKON
peakuuu. OOe 3TU CHUCTEMBbl CTPYKTYpPHO OpPraHU30BaHbl MO MPUHLHUILY
MOCJIEJOBATENBHOTO PAa3BUTHUS 3HAHUI HAa OCHOBE TEOPETUUYECKHUX IMPEACTABICHUM
Pa3HOIO ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHHS KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona 1. . MeHaeneeBa Kak OCHOBHOI'O 3aKOHA XMMUHU;

— YUYEHHUSA O CTPOEHUHU aTOMa U XUMUYECKOMN CBA3H;

— TMpeACTaBlIeHUNl 00 JJIEKTPOJIMTUYECKOW AMCCOIMAllMM BEUIECTB B
pacTBoOpax.

TeopeTnueckue 3HaHMS PAcCMATPUBAIOTCS Ha OCHOBE OAMIMPUYECKU
MOJIYYEHHBIX U OCMBICICHHBIX (DAKTOB, pa3BUBAIOTCA MOCIEIOBATENBHO OT OJHOTO
YPOBHS K IPYTOMY, BBIIOJIHAS (PYHKINU OOBSICHEHUSI U IPOTHO3UPOBAHUS CBOICTB,
CTPOCHHS U BO3MOKHOCTEHN MPAKTUYECKOIO MPUMEHEHUS U TIOJIYYEHUS U3y4aeMbIX
BEILIECTB.

OcBoeHue nmporpaMMbl IO XUMHUM  CIOCOOCTBYET  (POPMHUPOBAHUIO
MPEJICTABJICHUS O XUMUYECKON COCTABIISIIONIEN HAYYHOU KapTUHBI MUPA B JIOTHUKE €€
CUCTEMHOW MPUPOIbI, IECHHOCTHOTO OTHONIEHUSI K HAYYHOMY 3HAHHUIO U METOJIaM
NMO3HaHUA B Hayke. M3yueHue XMMUU MPOUCXOAMUT C NPUBJICUEHUEM 3HAHUU U3
paHee M3yYEHHbIX y4eOHbIX NpeameToB: «Okpyxaromui mup», «buonorusa. 5—7
KJIacch» U «Pu3uka. 7 Kinacey.

[Ipy wu3yyeHUH XUMHH TPOUCXOAUT (OPMHPOBAHUE 3HAHUW OCHOB
XUMHUYECKON HayKH Kak O0JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOU
JEATEIbHOCTH YEJIOBEKa M KaK OJHOTO W3 KOMIIOHEHTOB MHPOBOH KYJBTYPBHI.
3amaya y4yeOHOro mpeaMera COCTOMT B (DOPMHPOBAHMM CHCTEMbl XHMHUYECKUX
3HAHUM — BaXKHEHIINX (PaKTOB, MOHATUH, 3aKOHOB U TEOPETUUECKUX MOJIOKECHUH,
JOCTYIHBIX 0000IIEHH MHMPOBO33PEHUYECKOIO XapakTepa, s3blKka HayKd, B



OpUOOIIEHUH K HAy4YHBIM METOJIaM [IO3HAHUS MpPU M3YyYEHUH BEUIECTB WU
XUMHUYECKUX PeaKkinuii, B GOpMUPOBAHUU U PA3BUTUH MO3HABATEIBHBIX YMEHUHN U X
NPUMEHEHUM B  y4eOHO-NIO3HABATENBbHOM U y4yeOHO-HCCIEN0BATEIbCKOM
JeATENbHOCTH, OCBOECHHMM TNPaBWII O€30MacHOro oOpalieHus ¢ BEIIECTBAMHU B
MTOBCEHEBHOM KU3HHU.

[Ipn u3yyeHUU XMMUU HA YPOBHE OCHOBHOI'O OOIIEr0 0Opa30BaHMs BaXKHOE
3HaYEHHE MPUOOPENH TaKHe 11eJ1, KaK:

— (opMupOBaHHE MHTEIJIEKTYalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOATEIBHOMY IPUHATHIO PELICHU,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBUSIM JKU3HU;

—  HampaBJICHHOCTh OOy4YeHMss Ha CHCTEMAaTH4eCcKoe MpUOOILIEeHUE
oOy4Jarommxcs K CaMOCTOSATEIbHOM MO3HABATEIBHON JEATENbHOCTH, HAYYHBIM
MeTOoJaM TO3HaHMs, (HOPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIHOCOOHOCTEH K
XUMUH;

— o0ecreueHne yCaoBUM, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YUaOIITUMUCS
OMbITAa Pa3HOOOPA3HON NEATEIBbHOCTH, IMO3HAHHUS W CAMONO3HAHUS, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOIIUX YHHUBEPCAJIBHOE 3HAYEHUE IS
Pa3TUYHBIX BUOB JI€ATEIbHOCTH;

— (opmupoBanne oOmeld (QyHKIIMOHATBHOH W  €CTECTBEHHO-HAYy4YHOU
IPaMOTHOCTH, B TOM YHUCJIE€ YMEHUH OOBSICHATh M OLEHUBATH SIBJICHUS
OKPYAIOLIEro MHUpPA, MCHOJIb3Yysl 3HAHUS W OMNbIT, NOJYYECHHBIE IPU H3YyUYECHHH
XUMUH, IPUMEHATD UX MPU PEIICHUU MPoOJIeM B MOBCEIHEBHON KU3HU U TPYIOBOU
NEeSTENbHOCTH;

— (¢opMmHpoBaHHE Yy OO0y4YalIIUXCAd T'YMAaHHCTHYECKHX OTHOILUEHUH,
NOHMMAaHUS LEHHOCTH XHUMHYECKUX 3HAaHUW I8 BBIPAaOOTKH 3KOJOTHYECKH
1[EJ1eCO00pa3HOro TMOBEJEHUS B OBITY M TPYIOBOM JEATEILHOCTH B LEJAX
COXPAHEHHUs CBOETO 3/10POBbS U OKPY’KAIOLIEN IPUPOAHOMN CPEBI;

— pa3BUTHE MOTHBALUM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CAMOBOCIIUTAHMIO HAa OCHOBE YCBOGHHSA OOIIEYENIOBEUYECKHX I[EHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOGuiIs M HANPaBIECHHOCTH JalbHEHIIETo
oOyueHus.

OO11ee 4ncno 4acoB, OTBEAEHHBIX IS U3YUEHHUS] XUMUU HA YPOBHE OCHOBHOTO
obmiero odpa3oBanus, cocrabisger 136 gacoB: B 8 kiacce — 68 dacoB (2 daca B
HeJeno), B 9 kiacce — 68 yacoB (2 4yaca B HEJIEINIO).



COIAEPKXAHUE OBYUYEHUA

8 KUIACC

IlepBoHaYaIbHbIE XUMHUYECKHE TOHATHS

[Ipenmer xumuu. Ponb XuMuUM B )KU3HU 4YeJOBEKa. XMMHS B CUCTEME HaykK.
Tena wm BemecrBa. PuU3NMYECKHE CBOMCTBA BEIIECTB. ATPETraTHOE COCTOSHHE
BewecTB. [loHsATHE O MeToAax MO3HAHMUS B XMMHUH. YHCTBIE BEUIECTBA U CMECH.
Crioco0nI pa3eneHus: CMeceil.

ATOMBI M MOJIEKYJIbl. XUMHUYECKUE 3JIeMEHTbl. CHUMBOJIBI XMUMHUYECKHX
aneMeHTOB. [IpocThie U ClIOkKHBIE BelecTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas popmyia. BaneHTHOCTh aTOMOB XUMHUYECKHX 3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BellecTB. OTHOCHUTENbHAs aToMHasg macca. OTHOCUTENIbHAS
MOJIEKYJIsIpHast Macca. MaccoBasi 0JIsl XUMUYECKOTO 3JIEMEHTA B COEIMHEHUU.

KommuecTBo BemecrBa. Moiib. MonsipHast Mmacca. B3auMoCBsi3b KOJIMYECTBA,
Macchl M 4YHCIa CTPYKTYPHBIX €IUHHI] BemecTBa. Pacuy€rel mo Qopmynam
XUMHYECKUX COCTUHEHUM.

@uU3NYECKNE U XUMUYECKHUE SBJIICHUS. XUMHUUYECKasl PEakus U €€ MPU3HAKU.
3aKOH COXpaHEHMs] MacChl BEUIECTB. XuMuyeckue ypaBHeHus. Kiaccudukanms
XUMHYECKUX peakluil (COeAMHEHUS, PA3I0KECHHS, 3aMEIIICHHS, 0OMEHA).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCYJI0H, paBuiaMu paboThl B JJabopaTopuu M
npuémMamMu oOpaleHus: ¢ JJabopaTOpHbBIM 00OPYIOBAHUEM, U3YUYEHHUE U OMHMCAHHE
bu3nyecKkux CBOWCTB O0pa3lOB HEOPraHUYECKHX BEIIECTB, HAOIIOJCHUE
busnueckux (TIaBJICHUE BOCKA, TasHUE JIbJla, PACTHpPAHUE caxapa B CTYIIKE,
KUIEHUE U KOHJIEHCALUS BOJIbI) U XUMUYECKUX (TOpEeHHE CBEYM, MPOKATUBAHUE
MEJHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KUCJIOTOM) sABIEHUH, HAOII0IEHUE U
ONMCAHKWE MPU3HAKOB IMPOTEKAHUs XUMHUYECKHX peakUuid (pasjoKeHHe caxapa,
B3aMMOJIEMCTBHE CEPHOM KHUCIIOTHI C XJIOPUJIOM Oapus, pas3iioKeHUE TUIpOKCUa
menu (II) mpu HarpeBanuu, B3auMojieicTBUE Kene3a ¢ pactBopoM coiu meau (1),
U3y4YEHUE CIOCOOOB pa3eNIeHHs] CMECEil: ¢ MOMOIIbI0 MarHurta, (GUIbTPOBaHUE,
BbIIIAPUBAHUE, JUCTHIUISLUSA, XpoMaTorpadus, MPOBEACHUE OYUCTKU [TOBAPEHHOM
COJM, HaONIOJIGHWE W  ONHCAaHWE  PE3yJbTaTOB  IPOBEJIEHHUS  OIbITA,
WUTFOCTPUPYIOIIETO 3aKOH COXPAHEHHSI MAacChl, CO3/IaHHE MOJEIEN MOJIEKYI
(IIapocTepKHEBBIX).

BaskHelinmue nmpeACcTaBUTEIM HEOPTAHMYECKUX BeleCTB

Bo3nyx — cmeck ra3zoB. CoctaB Bo3ayxa. Kuciopon — 31eMeHT U NpocToe
BelecTBO. HaxoxaeHue kuciopona B mpupoje, (PU3NUECKHe W XHUMHUYECKHE
cBoiictBa (peakuuu ropenus). Oxcunbl. Ilpumenenue kucnopona. CnocoOsbl
NOJIYYEHHUs] KUCJIopoAa B JIa0OpPAaTOpUM M MPOMBIIUIEHHOCTH. KpyroBopot
Kucaopoja B npupoje. O30H — aJuioTponHas MoJuUKalys KUCI0opoia.



TeroBoit 3(pheKT XUMUYECKON peakIuu, TEPMOXHMMHYECKUE YpPaBHEHWSI,
DK30- M DBHIOTEPMUYECKUE peakuuu. TOIUIMBO: Yrojib M METaH. 3arpsA3HCHUE
BO3/lyXa, yCWICHUE TapHUKOBOTrO 3 (PekTa, pa3pylieHrne 030HOBOTO CJIOS.

Bonopon — aneMeHT n poctoe BemecTBo. Haxoxaenue Bogopoaa B npupoe,
bu3nYecKre 1 XUMUIECKHE CBOMCTBA, MPUMEHEHHE, CTIOCOOBI MoTyueHus. Kuciots
Y COJIH.

MomnsipHbiii 00BEM ra3oB. Pac4€Tsl Mo XUMUUECKUM YPaBHEHUSIM.

dusnyeckue CBOMCTBA BOAbL. Bomga kak pactBoputenb. PacTBOpBL
HacehlllieHHbIE M HEHACHIIIEHHBIE PAcTBOPhl. PacTBOpHUMOCTH BEHIECTB B BOJIE.
MaccoBas 1075 BellecTBa B pacTBOpe. XMMHUYECKUE CBOMCTBA BOJbl. OCHOBAaHMUS.
Ponb pacTBOpOB B mpHpoJie U B KU3HU 4YesioBeKa. KpyroBopoT BOJbl B MPUPO/IE.
3arpsi3HEHHE NPUPOAHBIX BOoA. OXpaHa U OUMCTKA IMTPUPOIHBIX BOJ.

Knaccudukanus Heopranumdeckux coeauHenuil. Oxcunsl. Kimaccudukarms
OKCHJIOB:  cosieoOpa3yroniue  (OCHOBHBbIC, KHCJIOTHBIE, aM(oOTepHbIE) W
HecosieoOpaszyromue. HomeHknatypa okcuaoB. Duznueckue W XUMHUYECKHE
CBOMCTBA OKCUJIOB. [lomyuenue okcuaos.

OcHnoBanus. Kmaccudukanuss OCHOBaHMI: IWIENOYM W HEPACTBOPUMbBIC
ocHoBaHud. HoMeHknatypa ocHoBaHui. DuU3NUECKME M XUMHYECKHE CBOMCTBA
ocHoBaHuU. [loryuenrne oCHOBaHHUM.

Kucnotsl. Knaccupukanus kucnor. Homenknatypa kuciaoT. Ouznueckue u
XUMHYECKHE CBOMCTBAa KHUCIOT. Psn aktuBHocTn MetawuioB H. H. bekerosa.
[TonyueHne KUCIoT.

Comu. Homenknarypa coisieil. ®u3ndeckue u XMMHUUYECKHE CBOWCTBA COJIEH.
[lonyuenune comnen.

['eHeTnyeckas CBSI3b MEXK/y KJIaCCAMU HEOPTaHMYECKUX COETUHEHUN.

Xumuueckuit Ikcnepumenm:

KaueCTBEHHOE ONPENEIICHUE COJEPKaHUs KUCIOpOoAa B BO3yX€, MOIYyUYEHHUE,
coOupaHue, pacro3HaBaHWE M M3YyYEHHE CBOMICTB KHCIOPOJa, HAOIIOACHHE
B3aMMOJICUCTBUSl BEIIECTB C KHCIOPOJAOM M YCIOBUS BO3HUKHOBEHHS U
MpeKpalieHus ropeHus (mosxxapa), 03HaKOMJIEHUE ¢ 00pa3IiaMu OKCHUIOB U OITUCAHUE
WX CBOMCTB, TMOJy4YeHHE, COOMpaHHME, pACIO3HABAaHHE WM U3yYEHHUE CBOWCTB
BOJIOpoJia (TOpeHue), B3auMo/ieicTBue Bogopoaa ¢ okcugom meau (II) (Bo3moxkHO
WCIIOJIb30BAaHUE BUCOMATEPUAJIOB), HAOIIOACHIE 00PA3I[OB BEMIECTB KOJIUYECTBOM
1 Monb, uccienoBaHHE OCOOEHHOCTEW paCTBOPEHMsSI BEIIECTB C Pa3IUYHOM
PacTBOPUMOCTBIO, ITPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOM MAcCOBOW HOJIEM
PacTBOPEHHOIO BEIIECTBA, B3aUMOJCHCTBHE BOJbI C MeTalaMu (HATpueM U
KaJIbllieM) (BO3MOKHO HCIIOJIb30BAaHUE BHUJEOMATEpUANIOB), HCCIEAOBaHUE
00pa3110B HEOPraHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIIOIEHNE N3MEHECHHUSI
OKpAaCK{ MHJIMKATOPOB B PACTBOPaxX KUCIOT M IIEJIOUEH, U3yUEHNE B3aUMOACHCTBUSA



okcuna meau (II) ¢ pacTBOpoMm cepHOM KUCIOTHI, KUCIOT C METAJUIAMH, PEaKIIHii
HEWTpaau3aluy, MOJIyYEHUE HEPACTBOPHUMBIX OCHOBAHUW, BBITECHEHUE OJHOTO
MeTajljla IPYTUM U3 pacTBOPA COJIM, PEIICHHUE YKCIIEPUMEHTAIBHBIX 33/1a4 110 TEME
«BaxHelmme K1acchl HEOPTaHUYECKUX COETUHEHUI.

Ilepuoanuyecknii 3akoH u Ilepuoamyeckas cucreMa XHMHYECKHX
yiemenToB JI. . MenpgeneeBa. CtpoeHue aToMoB. XMMHYECKAsi CBA3b.
OKHuCIUTEIBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKK KiIacCU(UKALMK XUMHUYECKUX 7JeMEHTOB. l[loHsiTue O
IPYIIax CXOJHBIX 3JIEMEHTOB (ILETOYHBbIE U WIEJIOYHO3EMEJIbHBIE METaJLIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DIIEMEHTHI, KOTOpPbIE 00pa3yroT aM(pOTEPHbBIEC OKCHUJIBI U
TUIPOKCHIBI.

[lepnognueckuii 3akoH. llepuonnueckas cucteMa XUMHUYECKUX IEMEHTOB /.
N. Menneneena. Kopotkonepuoanas u qimuHHonepruoanas popmel [lepuonnueckoi
cuctemMbl xumuyeckux syemeHtoB [[. M. Menneneesa. Ilepuoabl ¥ rpynmisbl.
DU3NYECKUN CMBICI MOPSAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIbI JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oronsl. DmekTponsl. CTpoeHue
AJIEKTPOHHBIX ~ 000J0YeK aroMOB TepBbIX 20 XUMHYECKHX DJIEMEHTOB
ITepuonnueckour cucremsl JI. M. MenneneeBa. XapakTepucTuka XUMHYECKOIO
AJIEMEHTA 10 €0 MOoJIoKEeHUIO B [leprnoanueckon cucreme /1. 1. Meneneesa.

3aKOHOMEPHOCTH HW3MEHEHHUs paJnyca aTOMOB XHMHUYECKUX DSJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB 110 TPyNIaM U NEPUOAAM.

3nauenue [lepuoguueckoro 3akoHa u [lepuoandeckoi cUCTEMbl XUMUYECKHUX
DJIEMEHTOB Ul pa3sBUTUA Hayku U npaktuku. JI. M. MenpaeneeB — yd€HbI U
rpakJaHUH.

Xumuyeckass cBsA3b. KoBalieHTHasi (MOJIApHAsT M HEMOJSPHAsi) CBSI3b.
DIEKTPOOTPULATEIBHOCTh XUMHUECKUX 3JIEMEHTOB. IOHHAs CBS3b.

Crenenp  okucneHus.  OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIE  PEAKLUU.
IIponecchl okucaeHns U BOCCTaHOBIEHNs. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKcnepumenm:

U3y4deHue oO0pa3lloB BEIIECTB METAUIOB W HEMETaUIOB, B3aUMOJICHCTBHE
TUAPOKCHAA IMHKA C PacTBOpaMU KHUCJIOT M IIENOYEH, MPOBEACHHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKIUU
(ropenue, peakiuu pa3ioKeHUs, COCTUHEHU).

Mesrcnpeomemmnuie ceasu

Peanuzanusa MeXNpeaIMETHBIX CBA3CH MPU HM3YYEHUM XHMHUU B 8 Kiacce
OCYUIECTBJISIETCS. 4YEpPEe3 MCIHOJIb30BaHME Kak oOOLIMX €CTEeCTBEHHO-HAYUYHBIX
MOHATUH, TAK U MOHSATUMN, SIBJIIOIINXCS CUCTEMHBIMM ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIMKJIA.



OO0mue ecTeCTBEHHO-HAYYHBIC TTOHATHUS: HAYYHBIM (DaKT, TUIOTE3a, TEOPHUS,
3aKOH, aHallu3, CHHTE3, Kiaccudukamusi, TMEePUOJUYHOCTb, HAOJIIOEHNE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MO/IEIIb, SIBIICHUE.

dusuKa: MaTepusi, aToM, JIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIWI, U30TOIIBI,
PaOAaKTUBHOCTh, MOJIEKYJA, JJIEKTPUYECKUN 3apsij, BEIIECTBO, TEJIO, OO0BEM,
arperaTHOE€ COCTOSIHME BEIECTBA, Ta3, (QPU3NYECKHE BEIWYUHBI, EIUHUIIBI
M3MEpPEHUs, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COJHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEPAITBI, TOPHBIE TIOPOJIbI, TIOJIE3HBIE
MCKOMAaEMbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBO U XMMHYECKasl peaKkUus

Ilepnonnueckuit 3akoH. [lepuoauueckas cucrema XUMUYECKUX IEMEHTOB /.
N. MenpeneeBa. CTpoeHne aToOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHH CBOWCTB
XUMHYECKHUX 3JIEMEHTOB MEPBBIX TPEX NEPUOAOB, KU, KAJBLUSA U UX COCTUHEHUM
B COOTBETCTBUU C IIOJIOKEHHEM »JJIEMEHTOB B llepmogmueckoit cucreme u
CTPOEHHUEM UX aTOMOB.

CrpoeHune BellecTBa: BHUJIBI XMMHUYECKOW CBSI3U. THIBI KPUCTAITMYECKHUX
PELIETOK, 3aBUCUMOCTb CBOMCTB BEILIECTBA OT TUIA KPUCTAIIIMYECKON PELIETKU U
BHJIa XUMHYECKOU CBS3H.

Krnaccudukaius 1 HOMEHKIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCA K PA3IMYHBIM KJaccaM HEOPraHWUYECKUX
COCMHEHUM, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanys XuMUYeCKUX PeakIuil M0 pa3InyHbIM MpU3HAKaM (TI0 YUCITY
U COCTaBy YYAaCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3(deKkrty, o
M3MEHEHHUIO CTETeHEeW OKUCIEHUS XUMHUYECKHX 3JIEMEHTOB, 0 0OpaTUMOCTH, MO
y4acTHUIO KaTajau3zaTopa). DK30- U SHIOTEPMHUYECKHUE PEAKIIUU, TEPMOXUMUUYECKUE
YpaBHEHHUS.

[Tonsitue 0 cKOpoCTH XUMHUYECKOW peakuuu. [lonstre 00 OOpaTUMBIX H
HEOOpAaTUMBIX XMMHYECKUX peakuusax. [[oHATHEe O TOMOTEHHBIX U T'€TePOreHHBIX
peakuusax. [lonarue o katanusze. [loHsaTHEe 0 XMMUUECKOM paBHOBeCHU. DAKTOPHI,
BIIMSIFOIIME HA CKOPOCTh XUMHUYECKOW PEAKIMU W TMOJIOKEHUE XHUMHUYECKOTO
PaBHOBECHSL.

OKHCITUTETHPHO-BOCCTAHOBUTEIBHBIE  PEAaKlMU,  DJIEKTPOHHBIM  OanaHc
OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHOU peaKunu. CocraBneHue ypaBHEHUI
OKHCJIUTEIBbHO-BOCCTAHOBUTEIBHBIX ~ PEAKUUMA C  HCHOJIB30BAaHUEM  METOJIa
AJIEKTPOHHOTO OajaHca.



Teopust 31EKTPOIUTUUECKON AUCCOLHUALINN. DIIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, aHnoHbl. MeXaHHU3M JOUCCOLMALMM BELIECTB C PA3IUYHBIMU BUJIAMHU
XxuMu4eckoil csizu. Crenens auccouuanuu. CUIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakuiun noHHOro oOMeHa. Y clnoBuUs MPOTEKAHUS peaKuid HOHHOTO OOMEHa,
IIOJIHBIE WM COKpAlIEHHBIE HOHHBbIE YypaBHEHUs peakuuid. CBolcTBa KHUCIOT,
OCHOBAHMI U COJIEH B CBETE MPEACTABICHUM 00 PJIEKTPOIUTUUECKON TUCCOLUALINU.
KauecTBeHHble peakuiyu Ha UOHBL. [IOHATHE O TUIPOIU3E COJICH.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C MOJCIISIMU KPUCTALIMYECKUX PEIETOK HEOPTaHUYECKHUX
BEIIIECTB — METAJUIOB M HEMeTauioB (rpadura M anMasa), CIO0KHBIX BEIECTB
(xJopuaa HaTpus), UcCleOBaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON pEeaKIIMU OT
BO3JICHCTBHSI  Pa3IUYHbIX  (PAKTOPOB, MCCIEIOBAHUE  JIIEKTPONPOBOJHOCTH
pPacTBOPOB BELIECTB, MTPOLIECCA AUCCOLMALIMH KUCIIOT, IIEJI0OUEH U cosel (BO3MOKHO
WCIIOJIb30BAaHUE BHUJIEO MATEPHUATIOB), MPOBEJECHUE OMBITOB, WJUTFOCTPUPYIOUIUX
NPU3HAKK TPOTEKAHMUs] peakluil HMOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BBIICJICHUE Ta3a, O0Opa30BAHHME BObI), ONBITOB, WLIIOCTPUPYIOIIHUX MPUMEPHI
OKHUCJIMTEJIbHO-BOCCTAHOBUTENIBHBIX PEAKIM (FOpEeHUe, PEeakIMu pasiIoKeHMUs,
COCJIMHEHHUS), pACMO3HABAHHE  HEOPraHWYECKUX  BEIIECTB C  IOMOIIBIO
KaUEeCTBEHHBIX PEAKLINI Ha NUOHBI, PEIIEHUE DKCIIEPUMEHTAIbHBIX 3a]1a4.

Hemerayibl 4 MX cOeIMHEHHUS

OOmas xapaktepuctuka rajgoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKkTepHble cTeneHu okucieHus. CTpoeHue W (HU3MYECKUe CBOMCTBA MPOCTHIX
BEILECTB — FAJIOT€HOB. XMMUYECKHUE CBOMCTBA Ha MpUMepeE XJlopa (B3auMoeiicTBre
C MeTajlaMH, HEeMeTajlaMu, uienodyamu). XisopoBogopoAd. ConsiHas KucioTa,
XUMHYECKUE CBOWMCTBA, MOJy4YCHHE, IpuUMEHeHue. [JlelctBue Xxiopa U
XJIOPOBOAOPOA Ha OPTaHU3M 4eoBeKa. BaxHelne XJIOpUIbl U UX HAXOXKIEHUE B
IIPUPOJIE.

OOmas xapakrepuctuka 3meMeHToB VIA-rpynmnsl. OcOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTepHble cTerneHu okuciaeHus. CTpoeHue U (PU3NYECKUe CBOICTBa
MIPOCTHIX BEUIECTB — KUCIOPO/Ia U CePhl. AJITOTPOIHBIE MOAU(PUKALINY KUCTIOPOAa U
cepbl. XuMUYeckue cBoicTBa cepbl. CepoBOAOpOA, CTpOEHHE, (PU3NYECKHE U
XUMHYECKHE CBOMCTBA. OKCHUABI CEPbl KaK MPEICTABUTEIN KHCIOTHBIX OKCHIOB.
CepHnast kucnoTa, pu3nvecKre 1 XuMHUYecKre CBOMCTBa (001I1e KaK MPeICTaBUTEN
KJlacca KUCJIOT M crnenuduueckue). XMMUUYECKHE Peakluu, JIekKallue B OCHOBE
MPOMBIIIVIEHHOTO CIoco0a MOMy4YeHUsi CepHOM KucioThl. [Ipumenenue cepHoit
KUCIOThl. CONM CEepHOM KHUCIOTHI, KAaYECTBEHHAs peaklus Ha CyJb(aT-HOH.
Haxoxnenue ceppl M €€ COCIMHEHUNW B TPUPOJIE. XUMHYECKOE 3arps3HEHHE
OKpYXalolel Cpellbl COEAUHEHUSIMU Cepbl (KUCIOTHBIE MO, 3arpsi3HEHUE
BO3/IyXa U BOJOEMOB), CIOCOOBI €ro MpeI0TBPAIEHHUS.



OOmast xapakTepucTuka 3JeMeHTOB VA-rpyrmmbl. OCoOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTENEHU OKHUCIEHHUA. A30T, paclpoCTpaHEHUE B MPHUPOJE,
bu3nyeckue U XuMHueckue cBoiictBa. KpyroBopor azora B npupoje. AMMUaK, ero
(¢u3HYeCcKre U XUMUYECKHE CBOWCTBA, MOJy4YeHHUE U npuMeHenune. Colu aMMOHHS,
ux QU3nUecKre U XUMUYECKUE CBOMCTBRA, MpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBI aMMOHMS. A30THAasl KHCIIOTa, €€ MOJydeHue, (PU3NUecKre U XUMHYECKHE
cBoiicTBa (0OIIME€ Kak TMpEeACTaBUTENS Kjacca KHUCIOT U crenuduyeckue).
Hcnonb30BaHNE HUTPATOB U COJIEH AMMOHHMSI B KaUECTBE MUHEPAJIbHBIX yI00pEHU.
XHWMHUYECKOE 3arpsA3HEHUE OKPYIKAIOIIEH Cpe/ibl COEIMHEHUAMH a30Ta (KUCIOTHbIE
JOKIM, 3arpsA3HEHUE BO3/1yXa, MOYBbl U BojoémoB). docdop, amiorponHbie
Moaudukanuu docdopa, puzndeckue U xumuueckue corctsa. Oxcup docdopa
(V) u dochopHnast kucnora, puznueckue M XMMHUYECKHE CBOWCTBA, MOJYyUYECHHUE.
Hcnonp3oBanue ¢hochaToB B KaueCTBE MUHEPATbHBIX yI00PECHHI.

O6mas xapakrepuctuka aneMeHToB [VA-rpynnbl. OCOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTE€pHbIE CTENIEHU OKUCTIEHUS. Y TJIEpO/1, AJTIOTPOIHbIE MOIU(DUKAIUHY,
pacnpocTpaHEeHUE B IPHUPOAE, (PU3NUECKHE U XUMUYECKUE CBOMCTBA. AJCOpOIus.
Kpyrosopor yraeposa B mnpupoae. Okcuisl yriepoga, HUX (QU3NYECKHE U
XUMUYECKUE CBOMCTBA, JCHCTBHE Ha JKUBbIE OpPraHU3MbI, MOJYYCHHE W
NpUMEHEHUE. DKOJIOTMYECKUe MpoOeMbl, CBsI3aHHbIE ¢ okcuaoM yriaepoaa (IV),
rUNoTe3a ria00aJIbHOTO TOTEIUICHUS KIuMarta, MapHUKOBBIA 3PdekT. YroibHas
KHUCIOTa U €€ coiu, UX (PU3MYeCKHe M XMMHYECKHE CBOWCTBA, IMOJIyYCHUE H
npumeHeHnue. KadecTBeHHass peakuusi Ha KapOoHar-uoHbl. Vcmonbp3oBaHue
KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJIEHHOCTH U CETLCKOM XO35UCTBE.

[lepBoHavanbHbBIE MOHATUS 00 OPraHUYECKUX BELIECTBAX KAK O COETMHEHMSIX
yraepoja (MeTaH, 3TaH, 3TUIEH, alleTWIEH, 3TaHOJI, TJIMLUEPUH, YKCYCHAs KUCIIO0TA).
[IpupoaHbie HMCTOYHUKK YTIEBOJAOPOAOB (yroib, MPUPOAHBIN Ta3, HEQTH),
MPOAYKThl UX MepepaloTku (OEH3MH), UX pOJb B OBITY U MPOMBIILIEHHOCTH.
[ToHsiTHE O OMOJIOrMYECKH BAKHBIX BELIECTBAX: XKUpax, OenKax, yriaeBojgax — U ux
polM B JKHM3HM YEJIOBEKa. MaTepuanbHOE €IMHCTBO OpPraHUYECKUX U
HEOPTraHWYECKUX COCITMHEHUN.

KpeMHuii, ero Qusnueckue ¢ XHUMHUYECKHE CBOICTBA, IOJy4YEHHE W
npumeHeHue. CoeTMHEeHHs KpeMHUs B pupoe. O01ue npeacTaBieHus 00 OKCUIe
kpemaus (IV) u xpemamneBoit kuciore. CHIMKAThI, UX UCIIOIb30BaHUE B OBITY, B
MPOMBIIINIEHHOCTH. BakHeillue cTpouTenbHble MaTepuaibl: KepaMuKa, CTEKIIO,
IEMEeHT, OeToH, xene300eToH. I[lpobiembl ©6€30maCHOrO0  UCIOJIb30BAHUS
CTPOUTENBHBIX MATEPUAIIOB B MOBCETHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm:

U3y4eHUE 0Opa3I[OB HEOPTaHWYECKHUX BEIIECTB, CBOMCTB COJISIHON KHUCIOTHI,
MIPOBE/ICHUE KAaUE€CTBEHHBIX PEAKIUN Ha XJIOPUI-UOHBI U HAOJIO/IEHHE MPU3HAKOB



WX TIPOTEKAHWsI, OMBITHI, OTpaXkaromue (PU3NYecKue U XUMUYECKHE CBOWMCTBA
TaJIOTEHOB M MX COEJUHEHUH (BO3MOXHO MCIIOJb30BaHUE BHUECOMATEPUAIIOB),
03HaKOMJICHHUE ¢ 00pa3aMu XJIOPUAOB (TaJIOT€HU I0B), 03HAKOMJICHHE ¢ 00pa3iiaMu
ceppl U €€ COeNUHEHUSIMU (BO3MOXKHO HCIIOJIb30BaHUE BHUEOMATEpPUAIIOB),
HaOJIIOICHHE TIpollecca OOYTIIMBaHUS caxapa Mol JEHCTBUEM KOHIICHTPUPOBAHHOM
CEpHOM KHUCIIOThI, U3YYEHUE XUMUUECKIX CBOMCTB pa30aBI€HHON CEPHON KUCIIOTHI,
MPOBEJICHNE KaUeCTBEHHON PEaKIUU Ha CyJb(aT-uoH U HAOIIOJIeHUE TTpU3HaKa e&
IIPOTEKaHUs, O3HAKOMJIEHUE C (PM3MYECKUMHU CBOMCTBaMH a30Ta, (pocdopa u ux
COeIMHEHUN (BO3MOYKHO MCIOJIb30BAaHUE BUACOMATEPUAIIOB), 00pa3iiaMu a30THBIX
u dochopHbIX yaoOpeHul, nojaydyeHue, coOupaHue, pacrlo3HaBaHUE U U3YyUCHHE
CBOMCTB aMMHaKa, MPOBEJCHUE KAYECTBEHHBIX pEaKIMid Ha WOH aMMOHHS U
dbochar-uoH W U3yyeHUWE TPUZHAKOB UX TMPOTEKaHUs, B3aUMOJICHCTBHE
KOHIICHTPUPOBAHHON a30THOM KHCIOTHI C MEIbI0 (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEPUATIOB), HM3Yy4YEHHE MOJIeJe KPUCTANIMYECKUX PEMIETOK aliMasa,
rpaduta, QyiepeHa, 03HAKOMJIEHHE C MPOIECCOM aJcOpOLMH PacTBOPEHHBIX
BEILIECTB AKTHUBUPOBAHHBIM YIJIEM M YCTPOHCTBOM MPOTHUBOrasa, IMOJy4YECHHE,
coOupaHue, pacro3HaBaHUE M W3YYEHUE CBOWCTB YTJIEKMCIIOTO Ta3a, MPOBEACHUE
KaueCTBEHHBIX PEaKlUii Ha KapOOHAT U CUJIMKAT-UOHBI U U3yUYEHHE MPU3HAKOB UX
MPOTEKaHMs, O3HAKOMJIEHHWE C TIPOAYKIMEH CHJIMKATHOW MPOMBIIIICHHOCTH,
pelIeHrne SKCIEPUMEHTANIBHBIX 3aJad 1Mo Teme «BaxHelllne HeMeTauibl U HX
COEIUHEHUSD.

MeTaJibl B MX COeIMHEHUS

OO6mias xapakTepUCTUKa XUMUYECKUX AJIEMEHTOB — METAJUIOB HA OCHOBAHUU
ux TnonoxeHus B llepmoanueckon cucreme xuMuueckux dnemeHtos /[l .
MenneneeBa u ctpoenus: atoMoB. CTpoeHue MetaiioB. Meranyeckas CBs3b U
METAJUIMYECKAsT ~ KpHUCTAJUIMYECKass  pEmI€TKa.  DJIEKTPOXMMHUYECKHM Pl
HarnpsbKeHu metamuioB. dusnueckue u XMMUYECKUe CBOMCTBa MeTamuioB. Oomue
crocoObl Tosy4eHus: MeTaioB. [loHATHE O KOppPO3UM METAJIOB, OCHOBHBIE
CIIOCOOBI 3aITUTHI UX 0T Koppo3uu. CriiaBsl (CTallb, UyTYH, TIOPATIOMUHIN, OpOH3a)
U UX IPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[Ilemoynbie MeTaJUIbL: MoJIokeHHe B [lepuoauyeckoil cucTteMe XUMHYECKUX
anemeHToB JI. M. MenzaeneeBa, cTpoeHHE MX aTOMOB, HaXOXKJICHHE B IPUPOJIE.
du3nuecKkre U XMMUYECKUE CBOMCTBA (Ha mpumepe HaTpus U Kaius). OKCUabl U
TUAPOKCUABl HAaTpusi W Kainusg. I[IpuMeHeHHe MIETOYHBIX METAINIOB U HUX
COEJIMHEHUMH.

[[lenouyno3eMenbHble METaJUIbl MAarHuii M KajbllUil: IOJOXKEHHUE B
[Tepnoanueckoit cucreme xumudeckux 3yiemMeHToB J1. 1. MenaeneeBa, CTpoeHue ux
aTOMOB, HaXOXJeHue B npupoje. Duznueckue 1 XMMHUYECKHUE CBOMCTBA MAarHus U



Kanblus. BaxkHeime coequHeHus KalbIys (OKCUI, TUIPOKCHUI, COJn). JKECTKOCTD
BOJIbI M CTIOCOOBI €€ YCTpaHEeHUSI.

AJITOMUHUN: TIOJI0)keHUE B [lepuonueckor CUCTEME XMMUYECKUX 3JIEMEHTOB
. . Menneneesa, cTpoeHHue aToma, HaxOXKJICHHE B mnpupone. dusznueckue u
XUMHUYECKHE CBOMCTBA alFOMUHMSA. AM(OTEpHBIe CBOMCTBA OKCHJIA U THAPOKCHIA
ATIOMUHUSL.

Kenezo: nonoxenue B [lepuognyueckoit cucreMe XUMHAYECKUX 3JIEMEHTOB /I,
N. MenneneeBa, cTpoeHHE aToMa, HaxoxzacHue B mpupoxae. dusmueckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUabI, THIPOKCUIBLI U conu xene3a (11) u sxenesa
(II), mx cocraB, CBOMCTBA U MOJyYCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHME C o00pa3llaMd METAJJIOB W CIUIAaBOB, WX (DU3UYECKUMU
CBOMCTBaMH, H3y4Y€HHUE PE3YyJIbTAaTOB  KOPPO3WU  METAIoOB  (BO3MOXKHO
WCIIOJIb30BaHUE BHUIEOMATEpPHAIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS OKCHIA
KJIbIIUST W HATpUs C BOJOM (BO3MOXXHO HCIIOJIb30BAaHUE BHUIEOMATEPUAIIOB),
WCCIIEIOBAHUE CBOMCTB KECTKOM BOJIbI, IPOLIECCA TOPEHHUS KEJNe3a B KUCIOPOJE
(BOBMOXHO  MCIIOJIL30BAHME  BHUIECOMATEPHATIOB), MPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEaKIMii Ha MOHBI: MarHus, KaJblIMs, aTFOMUHUS, ITMHKa, Keme3a (1)
u xenesa (III), meau (II), HaGmromeHHe U OMUCAHHUE MPOLIECCOB OKpPAIIMBAHUS
IJJaMEHH MOHAMU HATpusl, Kalusg ¢ KaJlblus (BO3MOXHO HCIOJIb30BAHUE
BHJICOMATEPHUAJIOB), HCClIeI0BaHUE aM()OTEPHBIX CBOMCTB T'UAPOKCH A ATFOMUHHUS U
TUJPOKCHIA LIMHKA, PELICHUE SKCIIEPUMEHTAIBHBIX 3a7ad 1Mo Teme «Bakneitnue
METaJUIbl U KX COCTUHEHUS».

XuMus ¥ OKpYyKA0OLIA"A cpeaa

BemecTtBa m Marepuasibl B IMOBCEIHEBHOM KW3HHM 4YeEJIOBEKa. be3ormacHoe
HCIIOJIb30BaHUE BEIIECTB U XUMHUUYECKUX peakiuii B OwITy. IlepBas momolps mpu
XUMHYECKUX 0KOTax U OTPABIICHUSX.

XUMUYECKOE 3arps3HEHHE OKpYKawIlel cpeabl (MpeienbHas J0mycTUMas
KOHIIEHTpaius Beulects, nainee — [1JIK). Poib XuMum B pelieHUH 3KOJIOTHYECKUX
mpooJIeM.

Xumuueckuit IKCnepumenm:

U3yueHHe oOpaslloB MaTepualioB (CTEKJO, CIUIaBbl METAIOB, MOJUMEpPHbIC
MaTepualbl).

Mesricnpeomemnule ceasu

Peanuzanusa MeXNpeaIMETHBIX CBA3CH MPU HM3YYEHUM XHMUU B 9 Kiacce
OCYILIECTBIISIETCS. 4E€pe3 UCIOIb30BaHUE KaK OOIIMUX €CTECTBEHHO-HAYUYHBIX
TOHATHM, TaK U TTOHSTUN, SBJISIOIIAXCS CUCTEMHBIMU U1 OTAECIbHBIX MPEIMETOB
€CTECTBCHHO-HAYYHOTO LHKJIA.



OOmue ecTeCTBEHHO-HAYYHBIE TOHSTHS: HAYYHBIM (DaKT, THIOTE3a, 3aKOH,
TEOpUsl, aHalu3, CHHTE3, KiIacCuPUKalUsg, MEePUOJIUYHOCTh, HAOJIIOEHHE,
DKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPCHHE, MOJENb, SBJICHUE, IAPHUKOBBIMI
a3 eKT, TEXHOIOTUS, MaTEPUAIIBI.

duzrka: Matepus, aTOM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIH]I, H30TOTIHI,
PaANOaKTUBHOCTb, MOJIEKYJIa, AIEKTPUUECKUIM 3aps, IIPOBOTHUKH,
MOYPOBOTHUKY, AMDICKTPUKH, (POTODIEMEHT, BEIIECTBO, Tel0, OO0BEM,
arperaTHoe COCTOSIHHE BEIIECTBA, a3, PaCTBOP, PACTBOPUMOCTD, KPUCTAIIIMUECKAS
peméTka, CIjiaBbl, (pU3WYECKUE BEIUYHMHBI, CIUHUIIBI U3MEPEHUS, KOCMHUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: dorocuHTe3, nbIxaHwe, OMocdepa, IKOCHUCTEMA, MHHEPATLHBIC
yAOOpEHMS, MUKPOSJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIHHBIC BEIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEPAITbI, TOPHBIE TIOPOJIbI, TOJIE3HBIE
HCKOIIaeMbI€, TOTLJIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110
XNMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pE3yJIbTaThl OCBOGHHUS MPOTpaMMbl OCHOBHOTO  OOIIETro
o0pa3oBaHUs JOCTUTalOTCs B XOJi€¢ OOyYEeHHs] XUMUU B €IMHCTBE y4eOHOU H
BOCIIUTATEJIBHON JIEATEIIBHOCTH B COOTBETCTBUM C TPAJULIMOHHBIMUA POCCUMCKUMU
COLIMOKYJIbTYPHBIMH U JYXOBHO-HPaBCTBEHHBIMHU LIEHHOCTSIMH, HPHUHATBIMH B
oOlIECTBE MpaBUJIaMU U HOpPMAaMHU I[OBEJEHUS M CIOCOOCTBYIOT IIpolieccam
CaMOIO3HaHUs, CAMOPA3BUTHUS U COLIMATIA3AIMN O0YYarOIINXCS.

JIM4HOCTHBIE  pe3yJIbTaTbl  OTPAXAalOT  T[OTOBHOCTh  OOyYaroLIUXCs
PYKOBOJCTBOBATbCA CHUCTEMOM TO3WUTHUBHBIX LIEHHOCTHBIX OpHWEHTAUUMUd U
pacuIMpeHUe ONbITa AESITEILHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) mnaTpHMOTHYECKOr0 BOCIIMTAHUA:

LIEHHOCTHOI'O OTHOWIEHUSI K OT€YECTBEHHOMY KYJBTYPHOMY, HCTOPUYECKOMY
M HAay4YHOMY HAcJIe/IMI0, MOHMMAHMS 3HAYEHUS XUMHUYECKON HAyKH B KU3HH
COBPEMEHHOIr'0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JIOCTOBEPHONW HH(pOpMALUEH O
MEPENOBBIX JOCTUKEHUAX W OTKPBITHUSAX MHUPOBOM M OTEUECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 yCTPOICTBE MHUpa U OOIIECTBA;

2) rpaskaaHCKOr0 BOCIIUTAHUS:

OPEACTABICHUS O COLMAJIbHBIX HOpPMax M MpaBUiIaX MEKINYHOCTHBIX
OTHOUIEHUI B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIETEHTHOCTU B OOIECTBEHHO
MOJIC3HOM, y4eOHOMCCIIEI0BATEIBCKOM, TBOPUECKON U IPYTHX BUIAX ACSITEILHOCTH,
TOTOBHOCTM K pa3HOOOpa3HOM COBMECTHOM J€ATEIbHOCTH MPHU BBITOJIHEHUU
y4eOHBIX, IMO3HABATENIbHBIX 3a7[a4, BBIMIOJIHEHUH XUMHUYECKHUX HKCIIEPUMEHTOB,
CO3IaHUM YUYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHHUIO ¥ B3aMOIIOMOIIH
B IPOLIECCE 3TOUN yueOHOI AeSATENBHOCTH, TOTOBHOCTH OLIEHUBATH CBOE MTOBEJECHUE U
IIOCTYIIKA CBOMX TOBAPHUILEH C O3ULIUA HPABCTBEHHBIX U MIPABOBBIX HOPM C YUYETOM
OCO3HAHUS MOCIEICTBHUI OCTYIIKOB;

3) HEHHOCTH HAYYHOI'O MO3HAHMSL:

MHPOBO33PEHYECKHUE TIPEJCTABICHUS O BEIIECTBE M XMMHMYECKOM PEAKLINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTUS HAyKU U COCTABJIAIOIIME
OCHOBY JIJI1 IOHUMAaHUSI CYIIHOCTH HAy4YHOW KapTHUHBI MHpa, MpEJCTaBlIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPUPOJIbI, B3aUMOCBA3AX YEJIOBEKA C
MIPUPOJHOM CPEJION, O POJIM XUMHUHU B TO3HAHWUH 3TUX 3aKOHOMEPHOCTEM;

II0O3HABATEJIbHBIE MOTHUBBI, HAIIPaBJICHHbIE Ha ITOJyYEHUE HOBBIX 3HAHHUU I10
XUMHUHM, HEOOXOIUMBbIE IJisi OOBSACHEHHS] HaOI0JIaeMbIX IPOIIECCOB M SIBJICHUM,
MO3HABATEIbHON, MH(GOPMAIMOHHON M YUTATEIbCKOW KYJIbTYphbl, B TOM YHCIIE
HaBBIKOB CaMOCTOATENbHOM pabdoThl C y4YeOHBIMHM TEKCTaMH, CIPABOYHOM



JUTEPATYPOU, JIOCTYMHBIMU TEXHUYECKHUMH CpEJACTBAMU HMH(POPMAIMOHHBIX
TEXHOJIOT UM,

UHTEpEC K OOYyYEHHMIO M TMO3HAHUIO, JI0003HATENbHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K €aMOOOpa3OBaHMIO, NPOEKTHOW U  HCCIEAOBATENIbCKOM
NeSATETLHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBIECHHOCTH W YPOBHS OOYyYECHHS B
JTaJIbHEHIIIEM;

4) popMupoBaHMs KYJbTYPHI 310POBbSI:

OCO3HAHHME [IEHHOCTU YW3HH, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY
3I0POBBI0, YCTAHOBKH Ha 3J0pOBbIA 00pa3 »W3HU, OCO3HAHUE IOCIEICTBHI U
HEMPUATUE BPEIHBIX MPUBBIYEK (YHIOTPEOIICHUS AIKOTOJIs, HAPKOTUKOB, KYpEeHUSI),
HEOOXOJMMOCTH COOJIIOJIEHUsSI TpaBwil O0€30MacHOCTH MpH  OOpalieHuu C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEaIbHOM KU3HU,

5) TPyA0BOr0 BOCIIMTAHUSA:

MHTEPEC K MPaKTHUYECKOMY M3yUeHHUIO Tpodeccuil u Tpyaa pa3auyHoro poja,
YBaXXEHUE K TPYAY U pe3yibTaTam TPYI0BOH I€ATeIbHOCTH, B TOM YUCJIE Ha OCHOBE
NPUMEHEHUS  MPEAMETHBIX 3HAHUM MO  XUMHUM, OCO3HAHHBIM  BBIOOP
WHMBUYyAIbHON TPAEKTOPUU MPOJIODKEHHS 00pa30BaHus ¢ yIETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMHUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
ycrenHon npodeccuoHanbHOM NeATeIbHOCTH U Pa3BUTHS HEOOXOUMBIX YMEHUH,
TOTOBHOCTH aIallTUPOBATHCS B MPOPECCUOHAIBHOM CPEJIE;

6) 3K0JI0rM4eCcKOro BOCIIUTAHMSA

HKOJIOTHYECKH 11eJ1IeCO00pa3HOe OTHOIICHHUE K TPUPOIE KaK UCTOYHUKY >KU3HU
Ha 3emile, OCHOBE €€ CYIEeCTBOBAHMS, MOHMMAHHME ILIEHHOCTU 3J0pPOBOTO H
Oe3omacHoro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3znyecKkoMy M TCHUXHYECKOMY 3JI0pPOBBIO, OCO3HAHHE IIEHHOCTH COOIOICHMUS
npaBuiI 0€30MaCHOTO MOBEJEHUS TPHU paboTe C BEIIECTBAMH, & TAKXKE B CUTYyaIUsX,
YTPOXKAIOIINX 3I0POBBIO U )KU3HU JIOJEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, MOJy4YaeMble NPU HU3YYECHUU XUMUHU, IS
pELICHUS 3a/1a4, CBSI3aHHBIX C OKPY’KAIOIIEH MPUPOJHON CPENOH, I MOBBILICHUS
YPOBHSI  DKOJIOTUYECKOM  KyJNbTYpPhl, OCO3HaHUS TJ00aJbHOTO  Xapakrepa
AKOJIOTUUECKUX TMPOOJEM M IMyTed WX PEelIeHUs] MOCPEJCTBOM METOJ0B XHMUH,
HKOJIOTUUECKOTO MBIIJIEHUS, YMEHUSI PYKOBOJICTBOBAaThCS UM B MO3HABATEILHOM,
KOMMYHHMKAaTUBHOW U COLMAIIBHON ITPAKTHUKE.

METAIIPEIMETHBIE PE3YJIbTATBI

B cocraBe MeTanmpeAMETHBIX pe3yJIbTAaTOB BBIJCISIOT 3HAYUMbBIC IS
dhopMupOBaHUS MUPOBO33PEHUSI OOIIIEHAYYHBIC MOHATHS (3aKOH, TEOPUSl, IPUHITUII,
runoTe3a, (axkT, CUCTeMa, IMPOLECC, OKCIEPUMEHT U JAPYroe.), KOTOpbIE
UCIIOJIb3YIOTCSI B €CTECTBEHHO-HAYUYHBIX YYEOHBIX MpeaMeTax M IMO3BOJIAIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEIIOCTHOU



HAyYHOW KapTHUHE MHpA, U YHUBEpCAIbHbIC yueOHbIC NeiCcTBUS (TT03HABATEIBHEIE,
KOMMYHUKATHUBHBIC, DPETYJISITHUBHBIE), KOTOpPBhIE 0OECIEeUnBAIOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO M OCYILECTBJICHUIO Y4eOHOM
JIEATEIIbHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE y4eOHbIe 1eHCTBUS

Bba3oBble JJoruueckue J1elicTBUA:

YMEHHSI HCIOJB30BaTh MPUEMBI JIOTUYECKOTO MBIIIJIEHUS TPU OCBOCHUHU
3HAaHUMN: PACKPBIBATh CMBICI XMUMHUYECKUX MOHITUN (BBIIETSATH UX XapaKTEpPHbIE
MpU3HAKH, YCTaHABIMBAaTh B3aUMOCBSA3b C JIPYTMMHU MOHSITHUSMH), UCIOIb30BaTh
MOHATHS JIJIs1 OOBSICHEHUS OTJENbHBIX (PAKTOB U SBJIICHUMN, BHIOMpATh OCHOBAHUS U
KpUTEpUU IS KIacCU(PUKAIMM XMMHYECKUX BEIIECTB U XUMHUYECKUX PEaKIIUi,
YCTaHABJIMBATh MPUUYUHHO-CIEICTBEHHBIE CBSI3U MEXAY OOBEKTaMU H3YyUYEHUS,
CTPOUTH JIOTUYECKUE PACCYXAECHUS (MHAYKTUBHbBIC, IETyKTHUBHBIE, [0 aHAJIOTHN),
JIeJIaTh BBIBOJIBI M 3aKJIFOYEHUS;

YMEHHE TMPUMEHATH B TIpoIlecCe TO3HAHMUS TOHATUSA (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJINYECKHE (3HAKOBBIE) MO, UCTIOIb3yEMbIE B XUMUH,
mpeoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICIIbHBIE TIPEICTABICHUS —
XUMUYECKUH 3HAaK (CHUMBOJI 3JIEeMEHTa), XUMudeckas (opmylia U ypaBHEHHE
XUMUYECKON peaKIUuu — MPHU PEIICHUN y4eOHO-T03HABAaTEIbHBIX 33/1ad, ¢ YUETOM
ATUX MOJIEIBHBIX MPEJCTABICHUM BBIABISTL U XapaKTEPU30BaTh CYIIECTBEHHBIE
MPU3HAKUA U3YYaeMbIX OOBEKTOB — XUMUYECKHX BEIIECTB U XMMUYECKUX PEAKIIUH,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, IPUYUHHO-CIEJICTBEHHbIE CBSI3U U
MPOTUBOPEYUHS B U3yUaeMbIX MPOIIECCaX U SBJICHUSIX.

Ba3oBble uccienoBarejbcKne JeCTBUS:

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOIMPOCHI B KAaY€CTBE HHCTPYMEHTA
MO3HAHKSA, & TAK)KE B Ka4€CTBE OCHOBBI JIsl (POPMUPOBAHUS TUIIOTE3BI IO MPOBEPKE
MPaBWIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MpUOOPETEHUE OMNbITa M0 TUIAHUPOBAHUIO, OPTaHU3AIMU U MPOBEACHUIO
YYEHUYECKUX HKCIEPUMEHTOB, yMEHUE Ha0I0JaTh 3a XOJOM IMpolecca,
CaMOCTOATEIBLHO MPOTHO3UPOBATh €ro Pe3yJsbTar, POopMyIHpPOBaTH 00OOIIEHUS U
BBIBO/IbI 110 pe3yJibTaTaM MPOBEAEHHOTO OIBITA, UCCIICTOBAHUS, COCTABISATH OTUET O
poJeIaHHoN padoTe.

Pabora c undopmanueii:

yMEHUE BBIOMpaATh, AHAIM3UPOBATH W HMHTEPIPETUPOBATH HHPOPMALIUIO
Pa3IUYHBIX BUIOB U (POPM Mpe/CTaBICHUS, TTOTYyYaeMyl0 U3 pa3HbIX UCTOYHHUKOB
(Hay4HO-TIOMYJISIpHAsT ~ JIUTEpaTypa XUMHUYECKOTO COJAEp)KAaHUS, CIPaBOYHBIC
nocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYUBYIO U
HEJI0OCTOBEPHYIO UH(MOPMAIIHIO;



yMEHHE MPUMEHATh Pa3IUYHbIE METOJbl M 3allpoChl NMPU MOUCKE U OTOOpE
uHMOpPMAIIMM U COOTBETCTBYIOIIUX JaHHBIX, HEOOXOAMMBIX [JISl BBITTOJIHEHHUS
y4eOHBIX U TIO3HABATEIbHBIX 33/1a4 OMPEASIEHHOTO TUTIA, TPHOOPETEHUE OMbITA B
o0acTi MCHOJB30BaHUS HMH(POPMAIMOHHO-KOMMYHHKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHNE KYJIbTYpOH aKTUBHOTO MCTIOIB30BAHMS PA3IMUYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSATEIFHO BHIOMPATH ONTUMANBHYIO (POpMY TpeacTaBieHus: nHGpopMauu u
WUTIOCTPUPOBATh pEIIaeMble 3a/Jaddl HECJIOXHBIMA CXEMaMH, JharpaMMaMH,
apyrumu popmamu rpadvKi 1 UX KOMOMHALUSAMY;

YMEHHE HCIOJb30BaTh M AaHAJU3UPOBAaTh B Ipolecce y4yeOHOH u
UCCIIEIOBATENHCKON JEATENHHOCTU MH(DOPMAIUIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEeNIbCKOTO XO3iCTBa W TPAHCIOPTa HA COCTOSIHHE OKPYKAIOIICH MPHUPOTHON
CpeIbL.

KoMmyHuKaTHBHbBIE YHMBepPCcaJbHbIE YueOHbIe 1elCTBUA:

YMEHHUS 33]1aBaTh BOMPOCHI (B X0JI€ AMAJIOTA U (UJTK) TUCKYCCHUU) TIO CYILIECTBY
oOcyxmaeMol TeMbl, (HOPMYJIUPOBATh CBOU MPEIJIOKEHUS OTHOCUTEIHHO
BBITIOJTHEHUS MIPEATIOKEHHOM 3a/1a4H;

YMEHUSI  TPENCTaBIsATh  TOJYyYECHHbIE  pe3yJbTaThl  IMO3HABATEIHLHOMN
JESATEIPHOCTM B YCTHBIX W TMHCHBbMEHHBIX TEKCTaxX; JeiaTh MPE3CHTAILNIO
pe3yIbTAaTOB BBIMOJHEHUS XHMHUYECKOTO JKCTIepUMEHTa (J1abopaTOpPHOTO OIBITA,
1ab0paTopHOIl pabOTHI O UCCIIETOBAHUIO CBOMCTB BEIIECTB, yUeOHOIO MPOEKTA);

yMEHHsI Yy4eOHOrO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABATENILHOM M KCCIIEJIOBATENIbCKOM  JEATENIbHOCTH  NpU  PEHICHUH
BO3HUKAIOMIUX MPOOJIEM Ha OCHOBE Y4€Ta OOIIMX HHTEPECOB M COTJIACOBAHMS
no3unuii (00CyXIeHusi, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMBI», KOOPIUHALIHS
COBMECTHBIX JIEWCTBUM, ONpEJEICHHEe KPUTEPUEB IO OLEHKE KavyecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PeryjsiTUBHbIE YHHBEpPCAJIbHbIE YUeOHbIE AeiicTBUS:

YMEHHE CaMOCTOSTEIbHO OMPEACNATh e ACSITeNbHOCTH, IUIAHUPOBATD,
OCYILECTBISATh, KOHTPOJIUPOBATh U NMPU HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO
JeATEeIbHOCTh, BBIOUpaTh Hanbosee F3(hPeKTUBHBIE CIIOCOOBI pPeIIeHUsT YIeOHBIX U
MO3HABATEeNbHBIX 3a7a4, CaMOCTOSTENIbHO COCTAaBIATh WM KOPPEKTHPOBAThH
IIPEVIOKEHHBIA AJITOPUTM JIEWCTBUWA TP BBINOJHEHWHM 33JaHUA C YYETOM
MOJIYYCHHSI HOBBIX 3HAHUN 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSX,
OLICHMBATh COOTBETCTBUE IOJIYYEHHOTO pe3yJibTaTa 3asBICHHON LEIH, YMEHHE
UCTIOJB30BaTh M aHAJTM3UPOBATh KOHTEKCTHI, IPe/jIaracMbie B yCIOBUH 3aJaHUN.

INMPEAMETHBIE PE3YJIBTATbDI

B cocraBe nmpeaMeTHBIX pE3yJIbTATOB IO OCBOCHHMIO 00S3aTEIbHOIO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW deaepanbHOil paboueld Mporpammoi,
BBIJICTISIIOT: OCBOGHHBIE OOYYArOIIMMHUCSA HAy4YHbIE 3HAHHS, YMEHHUS M CIIOCOOBI



JEUCTBUM, BHUABl JESITEJIBHOCTH MO T[OJYYEHUIO HOBOTO 3HAHUS, €ro
WHTEPIpPETALUU, TPEOOPA30BAHUIO U PUMEHEHUIO B PA3IMYHBIX YUYEOHBIX U HOBBIX
CUTYyaIUsX.

K xoHIy 00yueHus B 8 kj1acce npeIMETHbBIE PE3YJIbTAThl HA 0A30BOM YPOBHE

JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYJAIOIIMXCS YMEHUH:

e PpACKpBIBaTh CMBICI OCHOBHBIX XMMHWYECKHX IMOHSATHUW: aTOM, MOJIEKYJa,
XUMHUYECKUN B3JIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE BELIECTBO, CMECH
(omHOpOAHAs M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI ATOMHAs U
MOJIEKYJISIpHAsE Macca, KOJWYECTBO BEIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBas JI0JIsl XUMHUYECKOTO AJIEMEHTa B COSMHEHUU, MOJISIPHBIN 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJb, 3JIEKTPOOTPULATENBHOCTb, CTEHEHBb
OKHUCJICHMS, XMMHUYECKasl peakius, KiacCU(pUKaIUs peakuui: peakuuu
COCIMHEHUS, PEAKIUU PAa3J0KEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMUUYECKHUE PEaKIIUU, TETUIOBOM (P(HEKT peakiinu,
AJIpO aToMa, JIEKTPOHHBIN CJI0M aToMa, aTOMHAasi OpOUTAIIb, PAINYC aTOMA,
XUMUYECKasi CBSI3b, MOJISIPHAS U HETMOJsIipHAs KOBAJIGHTHAs CBSI3b, HOHHAS
CBSI3b, HWOH, KaTHOH, AaHUOH, pacTBOp, MaccoBas IO BELIECTBA
(mporeHTHAs! KOHIIEHTpAIs) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHSITUH W
MPUMEHSITh 3TU OHSTHUS MPU OMKUCAHUY BEIIECTB U UX MPEBPAILICHUII;

e HCIONBH30BaTh XHWMHUYECKYI) CHUMBOJHMKY JUIsI COCTaBJICHHS (HOPMYT
BEILECTB U YPABHEHUI XUMHUUYECKUX PEAKLINIA;

e ONpEAENsATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHApPHBIX COEIUHEHUSX,
CTENEHb  OKUCJEHUS  JJIEMEHTOB B  OMHApHBIX  COEIMHEHHMSX,
IIPUHAJIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJIAcCy COEAMHEHUH IO
dbopmynam, BHUJ XUMHUYECKOM CBSI3M (KOBAJIGHTHAas W MOHHAs) B
HEOPTraHUYECKUX COCTUHEHUSX;

e packpbiBaTh cMbIc llepuognueckoro 3akona [J[. WM. Menneneena:
JEMOHCTPUPOBATh MOHUMAHUE NEPUOJMYECKON 3aBUCHUMOCTH CBOWMCTB
XUMHYECKUX JJIEMEHTOB OT UX MOJOKeHUs B llepmoamueckoil cucreme,
3aKOHOB COXpPAHEHHUs MAacChl BEIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOT'O YYEHUs, 3aKOHa ABOrajpo;

e ONUCHIBATH W XapakTepus3oBaTh TaOMMuHYO (opMy Ilepuoguyeckoit
CUCTEMBbl XMMHMUYECKHMX DJJIEMEHTOB: pa3Iu4aTb MOHATHS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mnobouynas noarpynna (b-rpynmna)», mMansie u
OOJbIIME TEPHOJBI, COOTHOCHUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmuie «llepumomuueckass cucTtemMa XuMHUYeckux diemeHToB J[. U
MeHneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMH CTPOECHUSI aTOMOB



XUMHYECKUX 3JIEMEHTOB (COCTaB U 3apsij spa, 00IIee YHUCIo JIEKTPOHOB U
pacrpeneneHue ux 1o 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(PUIIMPOBATh XMMUYECKHE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBa,
XUMHUYECKUE PEAKUUU (MO0 YUCIY M COCTAaBY YYAaCTBYIOIIMX B peakUUU
BEIIIECTB, MO TEIUIOBOMY (D deKTy);

XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOWCTBA BEIECTB
Pa3IUYHBIX KJIACCOB, MOJTBEPXkAasi ONUCAHUE MPUMEPAMU MOJIEKYIISPHBIX
YPaBHEHHMM COOTBETCTBYIOIINX XUMHUYECKUX PEAKLINN;

IIPOTHO3UPOBAaTh CBOKCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaUYE€CTBEHHOI'O
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUUYECKUX IPEBpPALICHUN B
Pa3IUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BELIECTB,
MacCOBYIO [IOJIF0 XHMHYECKOTO 3JeMeHTa Mo (opMysie COEAMHEHU,
MacCOBYIO JIOJIKO BEHUIECTBA B PACTBOPE, TPOBOJAUTH PACUETHI 10 YPABHEHUIO
XMMUYECKOU pEaKInH;

MPUMEHATH OCHOBHBIE ONIEPALIMH MBICIUTEIBHON AEATENbHOCTH — aHAIIU3 U
CHUHTE3, CpaBHEHHE, OOOOIIeHHE, CHCTeMaTH3alHIo, KIacCH(HUKAIIHIO,
BBISIBIICHUE MPUYMHHO-CIEICTBEHHBIX CBS3€d — [JIi U3YyYEHHUS CBOWCTB
BEIIECTB M XHUMHYECKUX pEAKIHil, €eCTEeCTBEHHO-HAYYHbIE€ METO/IbI
MO3HAaHUA — HAOJIIOIEHHE, H3MEpPEHUE, MOJEIUPOBAHUE, SKCHEPUMEHT
(peasibHbBI U MBICIICHHBIN );

CJIeIOBATh MpaBUjIaM MOJb30BAHUS XUMUUECKON MOCY 10 U J1a00paTOPHBIM
o0opy0BaHMEM, a TakKXe IpaBuwiaM oOOpalleHHs C BEIIeCTBaMU B
COOTBETCTBUM C MHCTPYKUHMSIMH TIO BBIIOJHEHUIO JaOOPATOPHBIX
XUMHYECKUX OTBITOB MO MOJYUYEHHUIO U COOMPAHUIO T'a3000pa3HbIX BEIIECTB
(BomopoJia ¥ KHCIIOPOJa), MPUTOTOBJICHUIO PACTBOPOB C OMPEeIEHHON
MAacCOBOM J0JIEM PACTBOPEHHOIO BEILECTBA, IIAHUPOBATH U IIPOBOIUTH
XUMHUYECKUE SKCIEPUMEHTHI MO PACIO3HABAHUIO PAaCTBOPOB WLIENOYEH U
KHCJIOT C IOMOIIIBIO HHAUKATOPOB (JIaKMYC, (heHOoN(TaTenH, METUIOPAHXK U

pyTue).

K koHIy o0yuenus B 9 kj1acce npeIMeTHbBIE PE3yJIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXKaTh C(POPMUPOBAHHOCTD Y OOYYAIOIIMXCA YMEHUM:

PaCKpbIBaTh CMBICI OCHOBHBIX XHUMHYECKUX IOHSATHUH: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKYJd, WOH, KaTHOH, AHHMOH, IIPOCTOE BEIIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIECHBb
OKUCJICHUS, XUMUYECKasl peaKlysi, XUMUYECKasi CBs3b, TEIIOBON 3(PexT
peakuuu, MOJb,  MOJISIpHBIM ~ 00BEM,  pPacTBOp,  AJNEKTPOJIUTHI,
HEAJIEKTPOJIUTBI, SJIEKTPOJIMTHYECKAS] JUCCOLMALNSA, PEaKUUH HOHHOIO
oOMeHa, Karaau3atop, XUMHUYECKOE paBHOBECHE, OOpaThuMmble U



HEOOpaTUMBbIE pPEaKIMHM, OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE pEaKIINH,
OKHCIIUTEIb, BOCCTAHOBUTEIIb, OKUCIICHHE U BOCCTAHOBIICHHE, aJUIOTPOIN,
aM(OoTepHOCTb, XUMHUYECKast CBSI3b (xoBaJIeHTHAsI, HMOHHaA,
METAJTUYECKAs ), KpUCTAIUTUYECKAS PEIIETKA, KOPPO3HS METAIIJIOB, CILJIABbI,
CKOPOCTh XMMHUYECKOW peakluu, MPEeAebHO IOMYyCTUMAs KOHILIEHTpALHs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKMX TIOHSATUM U
MPUMEHSITh 3TU OHSATHUS MPU OMKMCAHUH BELIECTB U X MPEBPAILICHUII;
UCIIOJIb30BAaTh XUMHUYECKYI0O CHMBOJIMKY JUJII COCTaBIeHUS (HOpMyI
BEILECTB U YPABHEHUN XUMUUYECKUX PEAKLINIA;

OMPENEIATh BaJIECHTHOCTh U CTENIEHb OKUCJICHUSI XUMUUECKUX IJIEMEHTOB B
COCIMHEHUAX PA3IUYHOTO COCTaBa, MPUHAICKHOCTh BEIIECTB K
OTpPENENIEHHOMY KJIACCy COEIWHEHUW 1o ¢opMmyriaMm, BHUI XUMHUYECKOU
CBs3M (KOBAJICHTHAsl, MOHHAs, META/NIMYECKas) B HEOPraHUYECKHX
COCIMHEHUSAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PAacTBOPAX HEOPTaHMYECKUX COCIMHEHUH, TUIl KPUCTATIMUYECKON
PEETKN KOHKPETHOT'O BEIIECTBA;

packpbiBaTh cMbIci llepuomnueckoro 3akonHa J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro TOHUMAHME: OIUCHIBATh M XapaKTEPU30BaTh
Tabnuuynyto Gopmy Ilepuoandeckoil CUCTEMbl XUMHUYECKUX 3JIEMEHTOB:
paznuyaTh TOHATUSA «TJaBHas moarpymma (A-rpynma)y u «moOodHas
noarpynmna (b-rpymnma)», mManeie u OoJibllIM€ TEPHOJIbI, COOTHOCHUTH
0003Ha4YeHUs1, KOTOPbIE UMEIOTCS B IEPUOANYECKOM TabuIIe, C YUCTOBBIMU
XapaKTepUCTUKAMHU CTPOCHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U
3apsn  sApa, OO0IIee YHCIO DJIIEKTPOHOB M paclpelesieHue WX IO
ANIEKTPOHHBIM CJI0SIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU
CBOMCTB AJIEMEHTOB M UX COCIMHEHHUH B Tpejenax MajblX MEPHOJIOB U
[JIABHBIX MOJTPYIIN ¢ YYETOM CTPOCHUS UX aTOMOB;

KJacCu(UIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYECKHE BEIIECTBa,
XUMHUYECKUE PEaKIuu (M0 YUCIYy U COCTaBY Y4YacCTBYIOIIMX B peaKlUu
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO0 U3MEHEHUIO CTEIEHEW OKHUCIICHUS
XUMHYECKHX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIME M CHEIUPUUECKUEC XUMUYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJITBEPKIas OIMNHCAHUE
MpUMepaMHi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUW COOTBETCTBYIOIIHUX
XUMHYECKUX PEAKIIUN;

COCTaBJSAITb YPAaBHEHUSI JJIEKTPOJUTHYECKOW JUCCOUUALMMU  KHCIIOT,
LIEJI0YEH U COJIEH, TTOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIIU HOHHOTO



oOMeHa, ypaBHEHHUS pEaKlui, TMOATBEPKIAIONUX CYIIECTBOBAHUE
TEeHETHUYECKOM CBSI3U MEXK/y BEIIECTBAMH PA3IMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIMTEIIbHO-BOCCTAHOBUTEIBHBIX  PEaKITUi
MOCPEACTBOM COCTaBIIEHHS 3JEKTPOHHOTO OanaHca dTHX PEaKIIHii;
MPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOXHOCTH TIPOTEKAHHMS XUMHUYECKUX IMPEBPAIllCHU B Ppa3IMYHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCUTEIIbHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChI BEIIECTB,
MacCOBYIO JIOJIFO XHUMHYECKOTO OJJIeMeHTa 1o ¢opMyse COEIUHEHUS,
MacCOBYIO JIOJIIO BEIIIECTBA B paCTBOPE, MPOBOJIUTH PACUETHI IO YPABHEHUIO
XMMUYECKOU pEaKInH;

coOJTI01aTh TIPABHUIIA TTOJIB30BAHUS XUMUYECKON TTOCYI0N B TaO0PaTOPHBIM
o0opyJ0oBaHMEM, a TaKXe TMpaBwia OOpamieHus ¢ BelecTBaMu B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBINOJIHEHUIO J1abOpaTOPHBIX
XUMHUYECKUX OTBITOB TI0 TIOJYYCHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIICCTB
(aMMmaka 1 yriaeKkucioro rasa);

MIPOBOJIUTH PEAKIINHU, TTOATBEPIKIAIONTNE KAYECTBEHHBIN COCTAaB Pa3IMYHBIX
BEIIECTB: PACMO3HABaTh OMNBITHBIM NYTEM XJIOPUA-, OpOMHUI-, HOIU-,
KkapOoHart-, (docdar-, cunmkar-, cyiabdar-, THAPOKCUI-UOHBI, KAaTHOHBI
aMMOHHSI W HMOHBI M3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIIHE B BOJIHBIX
pacTBOpax HEOPTraHUYECKUX BEIICCTB;

MPUMEHSTH OCHOBHBIE OTIEPAIIMH MBICIUTEIBHON e TENHHOCTU — aHAIIU3 U
CUHTE3, CpaBHEHUE, 0000IEHNEe, CUCTEMATU3aIINIO, BBISIBIICHUE PUUYUHHO-
CJICICTBEHHBIX CBSI3€H — IIJIST M3YUEHUS CBOMCTB BEIIECTB U XUMHUUYECKHX
peakiuii, €CTEeCTBEHHO-HAy4YHbIC€ METOJbI TO3HAHUS — HaONIOACHHUE,
U3MEpEeHUe, MOICIMPOBAHUE, SKCIIEPUMEHT (PeaibHbIi U MBICIICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KosmuecTBo yacos
Ne HaumenoBanue pa3iesioB u dnexkTpoHHbIe (LM pPOBbLIE)
KoHnTpoibHbIe IIpakTHyeckue
n/n TeM IPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Paszgea 1. [lepBoHayaibHbIe XMMUYECKHUE TOHATHUS
XuMust — BaxkHast 00J1aCTh
€CTECTBO3HAHUS U
1.1 . 5 2 https://m.edsoo. 1w/ YNVIX660G
MPaKTUYECKOU NeATETLHOCTH
yesioBeKa
BemectBa u xummnueckue
1.2 B 15 1 https://m.edsoo.ru/ONNXR1VF0
peakiuu
Hroro no pasneny 20
Pa3nes 2. BaskHeiilnne npeacTaBuTeIM HEOPraHNYEeCKUX BellecTB
Bo3nyx. Kucnopon. [lonsitue
2.1 Y poA 6 https://m.edsoo.ru/DSBORTY30
00 okcugax
Bonopon. [lonstue o
2.2 8 1 https://m.edso0o.ru/5D61JZ6PS
KHCJIOTaX U COJISIX
Bopa. PactBopsl. [lonsiTue
2.3 A P 5 1 1 https://m.edsoo.ru/M1315KJBM
00 OCHOBaHUSX
OCHOBHBIE KJIaCCBhI
24 HEOPraHUYECKUX 11 | 1 https://m.eds00.ru/0TSASMOWT
COEMHEHUI

Hroro no pazneny 30



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

Pasznea 3. [lepuoauveckuii 3akon u [lepnoanyeckas cucrema xumudeckux 3jaeMenToB /I. U. MenjaeseeBa. CTpoeHne aToMOB.

XumMuueckasi cBsizb. OKHCJINTENbLHO-BOCCTAHOBUTEIbHbIE PC€aKIuu

[Tepuonnueckuii 3aK0H U
[Iepnonnueckas cucrema

3.1 XUMHYECKUX 3J1EMEHTOB /J[. 7 https://m.edsoo.ru/TCBJBVWEZ
N. Menneneesa. Ctpoenue
aToma
XuMuyecKas CB3b.
0 -
3.2 KHCIMTEIBHO 8 https://m.edsoo.ru/F6AOASDPF
BOCCTAHOBUTEILHBIE
peakiuu
Hroro no pazneny 15 https://m.edsoo.ru/LRYWBJPES
PesepBHoe Bpems 3 https://m.edsoo.ru/KQBD02J69
OBUIEE KOJIMYECTBO YACOB 68

I10 ITPOIT'PAMME



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

9 KUIIACC

KoanuyecTBO 4acos

Ne HaunMmenoBaHue pa3ieioB U TeM DJIeKTpPOHHBIe (IM(pPOBHIE)
Kourpouasnsie | IlpakTnyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypChbl
padoThI padoThI
Pa3znea 1. BemecTBo 1 XUMHMYECKHE PeaKuu
[ToBTOpeHmE 1 yriryOJieHre 3HAHUH
1.1 p yry 5 1 https://m.edsoo.ru/EQETUT35Z
OCHOBHBIX Pa3/eNoB Kypca 8 Kiacca
OcHOBHbBIE 3aKOHOMEPHOCTHU
1.2 P 4 https://m.edsoo.ru/AFN4LWG7U
XUMHYECKHUX PEaKIii
DNEKTPOIUTHYECKAs! JUCCOLIMALIMSL.
1.3 P g Hat 8 1 1 https://m.edsoo0.rt/KODURS0VV
XVMHYECKHE pEeaKIIMU B pacTBOpax
Hroro no pazneny 17
Pa3gen 2. HeMeTaJJIBI M X COeANHECHHUS
OO61mas xapakTepuCTHKa XUMUYECKUX
2.1 5 P P 4 1 https://m.edsoo.r/ZTN1F7001
sneMeHToB VIIA-rpynmebl. ["anorenst
OO0m1as XxapakTepuCTUKa XUMHUECKIX
2.2 anemeHnToB VIA-rpynmnsl. Cepa u eé 6 https://m.edsoo.ru/P3DHMFB09
COEJIMHEHUS
OO0m1ast XapaKTepPUCTHKA XUMHYECKIX
23 aneMeHToB VA-rpymisl. A30t, pochop u 7 1 https://m.edsoo.ru/VOXDOUX2S
UX COEIMHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
24 aneMeHToB IVA-rpynnsl. Yriepon u 8 1 2 https://m.edso0.ru/JPJ200VIX
KPEMHUI U UX COETUHECHUS
Hroro no pazneny 25



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

Pa3gen 3. MeTaJJIbI M MX COeAUHEHHUS

3.1 OO01re CBOMCTBA METAJIOB 4 https://m.edsoo.ru/GHV2L6NJ8
3.2 BaxxHeiinme MeTauibl U UX COSAUHEHUSA 16 https://m.edsoo.ru/EFKQW9HZI
Hroro no pazneny 20
Paznen 4. Xumus U OKpy Kaomas cpeaa
BemecTBa 1 MaTepHasl B )KU3HUA
4.1 B p 3 https://m.edsoo.ru/TENBWEF7Y
4eJ0BeKa
Hroro no pazneny 3
Pe3epBHOE Bpems 3 https://m.edsoo.ru/FYSRY75R9



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

IHOYPOYHOE IIJTAHUPOBAHHUE
8 KUIACC

Ne
n/n

Tema ypoka

KoaunyecTBo yacoB

Bcero

KoHnTpoiabHbIe
padoThI

IIpakTHyeckue
padoThI

JlaTa
U3yYeHHs

yieKTPOHHBbIE U (POBbHIE
o0pa3oBaTejbHbIe pecypchl

[Ipenmet xumuu. Pons xumun B
JKU3HH JenoBeka. Tena u
BEIlleCcTBa

https://m.edsoo.ru/L62DS2CZR

IlonsTue o METOAaxX IIO3HAaHUA B
XUMHHN

https://m.edsoo0.ru/9ZJAEW050

[IpaxTuyeckas padora Ne 1
«IIpaBuna paboThl B
nabopaTropuu U MPUEMBI
oOpailieHus ¢ 1abopaTOpHBIM
000py1I0BaHUEM»

https://m.edsoo.ru/LSEW4353D

HucTele BElIECTBA U CMECH.
CriocoOsI pa3eneHus: cMecei

https://m.edsoo.ru/6TME21FWS§

[IpakTuyeckas paGora Ne 2
«Paznenenue cmeceii (Ha
MIpUMEPE OYUCTKU IMOBAPEHHOMN
COITN)»

https://m.edsoo.ru/K3LSSMCRY

ATOMBEI 1 MOJICKYJIbI

https://m.edsoo.ru/BLS04WTBS

XUMUYECKHUE DIIEMEHTBI. 3HAKH
(CMMBOJIBI) XUMHUYECKUX
JIEMEHTOB

https://m.edsoo.ru/AH3D4DNAX

[IpocTsle 1 CIOKHBIE BELIECTBA

https://m.edsoo.ru/DXIBSTJ95



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

ATOMHO-MOJIEKYJISIPHOE YUE€HUE

https://m.edsoo.ru/IMOBJ3QZ5

10

3aK0H ITOCTOSIHCTBA COCTaBa
BeliecTB. XUMHUecKas
dbopmyna. BaneHTHOCTH aTOMOB
XUMHYECKUX DJIIEMEHTOB

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

11

OrHOCUTEIbHAA aTOMHAg Macca.

OTtHocuTENbHASI MOJIEKYJISIPHAS
Macca

https://m.edsoo.ru/PIZPCIMDX

12

MaccoBas J0JIA XUMHUYCCKOT'O
9JICMCHTA B COCIMHCHHUHA

https://m.edsoo0.ru/GHVS58QMVE

13

Konnuectso BemecTBa. Moinb.
MonsipHas macca

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

14

dusnyeckue U XUMHUIECKHIE
SIBJICHHS. XUMHYIecKas peakuusd

https://m.edsoo.ru/YZM8S6ATH

15

[Ipu3Haku u ycinoBus
MIPOTEKAHUS XUMUYECKHUX
peakuui

https://m.edsoo.ru/N6DVNIJK QS5

16

3aK0H COXpaHEHUsI MaCChl
BelIeCTB. XUMHUUECKUE
ypaBHEHUS

https://m.edsoo.ru/M8DS4IHVM

17

Brruncnenus KOJINYECCTBA,
MAacChl BELIECTBA 110
YPaBHCHUAM XUMHNYCCKUX
peakuui

https://m.edsoo.ru/LUY9U3EQE

18

Knaccudukaiys XuMHUuecKux
peakiuii (CoeTuHEHHMS,
pas3yioKeHusl, 3aMeIICHUS,
oOMeHa)

https://m.edsoo0.ru/L480O7LAGB



https://m.edsoo.ru/L48O7LAGB
https://m.edsoo.ru/LUY9U3EQE
https://m.edsoo.ru/M8DS4IHVM
https://m.edsoo.ru/N6DVNJKQ5
https://m.edsoo.ru/YZM8S6ATH
https://m.edsoo.ru/368UNL5Y2
https://m.edsoo.ru/GHV58QMVE
https://m.edsoo.ru/PIZPCIMDX
https://m.edsoo.ru/IMC496FX6
https://m.edsoo.ru/1MOBJ3QZ5

19

M. B. JIoMOHOCOB — y4€HBIii-
sHmukiIonenuct. O6o0mene u
cUcTeMaTu3alus 3HaHU!

https://m.edsoo.ru/PIWARH3AB

20

KonTponbnas padorta Nel no
TEME «BeIIIGCTBa U XUMHNYECKHE
peaKknumy

https://m.edsoo.ru/ON62SNERU

21

Bo3nyx — cmechk razos. Cocras
Bo3ayxa. Kucinopon — sneMeHT
u npoctoe BemecTBo. O30H

https://m.edsoo.ru/XONONRNI1P

22

Ddu3nyecKue U XUMHUUECKHUE
CBOMCTBA KUCJIOpOJia (peakuuu
OKucIeHus, ropenue). [lonsatue
00 okcumgax

https://m.edsoo.ru/FBS1JRKMB

23

CriocoOblI mosryueHus
KHCJIOPO/a B J1aOOpaToOpuu U
MIPOMBIIIJICHHOCTH.
IIpumeHeHue kucnopoaa

https://m.edsoo.ru/VJIWB6A2RD

24

TennoBoi 3 PeKT XUMUIECKOM
pEaKIuu, MOHITHE O
TEPMOXHUMHUYECKOM YpPaBHEHHH,
9K30- ¥ SHJOTEPMHUUECKHUX
peakusax

https://m.edsoo.ru/PNMKJZHKX

25

TommBo (HedTh, yroias u
MeTaH). 3arps3HeHUE BO3IyXa,
CIOCOOBI €T0 MPEIOTBPAIICHUS

https://m.edsoo.ru/USNYSUUW2

26

[IpakTrueckas padota Ne 3 o
teme «llomydenue u cooupanme
KHCJIOPO/Ia, H3YUCHHE €T

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



https://m.edsoo.ru/5516UHX3R
https://m.edsoo.ru/U5NY5UUW2
https://m.edsoo.ru/PNMKJZHKX
https://m.edsoo.ru/VJWB6A2RD
https://m.edsoo.ru/FBS1JRKMB
https://m.edsoo.ru/X0NONRN1P
https://m.edsoo.ru/0N62SNERU
https://m.edsoo.ru/P1WARH3AB

CBOMICTBY

27

Bonxopon — anemeHT u npocroe
BemecTtso. Haxoxnenue B

MIPUPOJIE

https://m.edsoo.ru/WD392ACWB

28

DU3NYECKUE U XUMUYECKUE
CBOMCTBa BOJOPOJIA.
IIpumenenue Bogopoaa

https://m.edso0.ru/0SZ28459R

29

IlonsiTHE O KMCIIOTaX U COJIIX

https://m.edsoo.ru/TMWNIVC43

30

CriocoObI moTyueHus BOAOPOaa
B JabopaTopuu

https://m.edsoo.ru/COTO9UCIP

31

[IpakTuueckas pabora Ne 4 o
teme «llonydenue u cobupanue
BO/IOPO/Ia, U3YUEHUE €T
CBOMCTB»

https://m.edsoo.ru/SS3IWAX33K

32

MounsipHblit 00BEM razoB. 3aKOH
ABoraapo

https://m.eds0o0.ru/M3KSO1QDQ

33

Brruncienusa o0néma,
KOJIMYECTBa BEIICCTBA I'a3a 110
€r0 U3BECTHOMY KOJIMYECTBY
BELIECTBA WU 00bEMY

https://m.edso0o0.ru/MXGOY304M

34

Brruncienusa o05EMOB ra3oB MO
YPaBHEHHUIO PEaKIIMU Ha OCHOBE
3aKOHa 00BEMHBIX OTHOIIEHHH
rasoB

https://m.eds00.ru/9TQS8AXABY

35

dusnueckre U XUMHUICCKUE
CBOICTBA BOJIbI

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

36

CocraB ocHoBauuii. [Tousrue 00
WHMKATOpax

https://m.edsoo.ru/IXB2W6IVL



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

37

Bona xak pacTBOpUTEIb.
HaceimienHble U HeHACHIIIEHHBIE
pactBopbl. MaccoBas 10Jist
BEIIECTBa B pacTBOpE

https://m.edsoo.ru/MKHXPOFH4

38

[IpakTuueckas pabora Ne 5 o
teMe «lIpuroroBnenue
pacTBOPOB C ONPEIECTEHHOM
MAacCOBOM J0JIeil paCTBOPEHHOTO
BEILIECTBA»

https://m.edsoo.rt/ WXUKPAUOA

39

KonTponbnas padorta Ne2 no
teme «Kucnmopon. Bonopon.
Boma»

https://m.edsoo.ru/JIM7935DRY

40

OKCHUIIBI: COCTaB,
KJIacCH(UKAIUs, HOMEHKIIATypa

https://m.edsoo.ru/STESJINAY

41

[TonyuyeHnue u XuMu4eCcKue
CBOMCTBA KUCIIOTHBIX,
OCHOBHBIX U aM(OTepHBIX
OKCUJI0B

https://m.edsoo0.ru/8JAZ9YWS2

42

OcHOBaHUS: COCTaB,
KJ1accu(UKaIys, HOMEHKIaTypa

https://m.edsoo.ru/5U397HUSC

43

[TomyyeHnne n XUMHIECKUE
CBOMCTBAa OCHOBaHUM

https://m.edsoo.ru/GD9A28ROE

44

Kucmotsr: cocras,
KJ1accupuKaius, HOMEHKIJIaTypa

https://m.edsoo.ru/Q6U4WEBK7

45

[Tonydyenue nu XuMHYECKHE
CBOWCTBA KUCJIOT

https://m.edsoo.ru/Z2GCRN45W

46

Comu (cpennue):
HOMEHKJIATypa, CIIOCOObI

https://m.edsoo.ru/JSNUIM9TJ



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

MOJTYYEHUS, XUMHUYECKHE
CBOMCTBA

47

[IpakTryeckas padora Ne 6.
PeHIeHI/Ie BKCHepI/IMeHTaJ'[BHI)IX
3a7a4 1o reme « OCHOBHEIC
KJIACChI HEOPTAaHHMUECKHUX
COCTUHEHUI

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

48

FeHeTI/I‘ICCKaSI CBA3b Me>1<)1y
KJIaCCaMU HEOPraHUYECKUX
COeTUHEHNN

https://m.edsoo.ru/YDS6ZRE3 1

49

O0001IeHYE ¥ cUCTEMAaTU3 AU
3HAHUH

https://m.edsoo.ru/STBUOEEYN

50

Kontponbnas padora Ne3 o
TeMe "OCHOBHBIE KJIACCHI
HEOPraHUYeCKUX coeaMHEeHuN"

https://m.edsoo.ru/AFA7IDULD

51

HepBHe ITOIIBITKH
KJ'IaCCI/I(i)I/IKaHI/II/I XUMHNYCCKHX
sneMeHToB. [loHsTHE O rpynmnax
CXOJHBIX JICMCHTOB

https://m.edsoo.ru/COV3CC214

52

[Tepronnueckuii 3aKOH U
[lepuoauueckas cucrema
XUMHYECKUX djeMeHToB Jl. M.
Menneneena

https://m.edsoo.ru/X9F1NR3US

53

[Iepuonsl, rpynnsl, MOATPYIIIBI

https://m.edsoo.ru/NOMWWJIRXN

54

Crpoenue atomoB. CocTaB
aTOMHBIX s1ep. M30Tombl

https://m.edsoo.ru/IMUDOMRSH

55

CTtpoeHHe AIIEKTPOHHBIX
000JI0OYEK aTOMOB 3JIEMEHTOB

https://m.edsoo0.ru/T95SYNVEB2



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

[Tepuonuueckoit cucremsi /. H.
Menneneena

56

XapakTepucTuKa XUMHYECKOTO
3JIEMEHTA TI0 €ro MOJI0KEHUIO B
[Tepnonnueckoii cucreme /1. Y.
Menneneena

https://m.edsoo.ru/YIP04OMDX

57

3nauenue [lepuoanueckoro
3aKOHa JJIA pa3BUTHA HAYKH U
npaktuku. /. . MenneneeB —
YYEHBIN, IEJAror U rpaxJaHuH

https://m.edsoo.ru/SZD8XEQOP

58

PesepBHelit ypok. O000IeHHE 1
CUCTeMAaTH3aIus 3HAHUH /
Bcepoccuiickas npoBepodHas
pabora

https://m.edsoo0.ru/ZCQTRPO8Y

59

Konrtponbnas padora Ne4 mo
Teme «CTpoeHHE aToMa.
XUMHYECKast CBSI3bY /
Bcepoccuiickas npoBepodHas
paborta

https://m.edsoo.ru/FTIZF99WF

60

9J'IeKTpOOTpI/II_[aTeJIBHOCTL
aTOMOB XUMHUYCCKHUX 3JICMCHTOB

https://m.edsoo.ru/HZA110EDS

61

HNonnasg xumuyeckas CBI3b

https://m.edsoo.ru/3SY 1RJIKVI

62

KoBasientHas nonspHas
XUMHYECKasl CBSI3b

https://m.edsoo.ru/EOL3IMT2AE

63

KoBanientHas HenonspHas
XUMHYECKasl CBSI3b

https://m.edsoo.ru/9Y VR3FUXI

64

CreneHb OKUCICHUA

https://m.edsoo.ru/RA6CVXM66

65

OKHUCIUTENBHO-

https://m.edsoo.ru/ZXNCA7DOZ



https://m.edsoo.ru/ZXNCA7DOZ
https://m.edsoo.ru/RA6CVXM66
https://m.edsoo.ru/9YVR3FUXI
https://m.edsoo.ru/EOL3MT2AE
https://m.edsoo.ru/3SY1RJKVI
https://m.edsoo.ru/HZA11OED8
https://m.edsoo.ru/FTIZF99WF
https://m.edsoo.ru/ZCQTRP08Y
https://m.edsoo.ru/SZD8XE00P
https://m.edsoo.ru/YIP04OMDX

BOCCTAHOBUTCIIBHBIC PECAKIINHN

66 OKUCINUTEIN U BOCCTAHOBUTEIN 1 https://m.edsoo.ru/QPS46Z5PU
PesepBHelil ypok. O6001IeHNHE 1
cUCcTEMAaTu3a 3HAHUH 110

67 HCTEMATHSAII SHAIA T 1 https://m.edsoo.ru/4RH7M35NF
teme «CTpoeHHe aToMa.
XuUMHUUYECKasa CBA3L)
PesepBusblii ypok. O0001IEHIE U

68 p yp \I,u 1 https://m.edsoo.ru/7DNRBZ948
CHCTEMATH3aIUs 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KUIIACC

Ne
n/n

Tema ypoka

KoaunuecTBo 4acoB

Bcero

KonTpoJbusbie
padoThI

IIpakTH4eckue
padoThI

Jlara
U3ydeHmusl

JyieKTpOHHbIE LM (pPOBbLIE
o0pa3oBaTe/bHbIE pecypchl

[lepnoanueckuil 3aK0H.
[Iepnonnueckas cucrema
XUMHUYECKuX demMenToB /I, 1.
Meunpeneena

https://m.edsoo.ru/ECRKA90AY

3aKOHOMEPHOCTH B U3MEHEHUU
CBOWCTB XMMHUYECKUX
3JIEMEHTOB IEPBBIX TPEX
MEpUOI0B

https://m.edsoo.ru/GNJPEROFB

Knaccudukamus u
HOMEHKJIaTypa
HCOPTaHNYCCKUX BCIICCTB

https://m.edsoo0.ru/WTO1WRA2Q

Buabsl XuMHUYeCcKON CBS3U U
TUIBI KPUCTATUTMYECKHUX
pemeToK

https://m.edsoo.ru/UI4Y5SCFRV

Konrponsnas padora Nel mo
teMe «IloBTOpenue u
yri1yOJeHre 3HaHUH OCHOBHBIX
pa3nesoB Kypca 8 Kiaccay

https://m.edsoo.ru/J4X8ZN212

Knaccudukanus XumMuieckux
peaxiuit Mo pa3IMyHbIM
MpU3HaKaM

https://m.edsoo.ru/X8XAE7E2]

ITonsTHE O CKOpOCTH

https://m.eds00.ru/6VLXCYY 7N



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

XUMHYECKON peaKiuu.
ITousTie 0 TOMOT€HHBIX U
TeTEPOTCHHBIX PEAKITUIX

ITonsATHE O XUMHYECKOM
paBHOBecuH. DaKkTOpHI,
BIIMSIIOIIIAE HA CKOPOCTh
XUMHUYECKON peakiuu u
IOJIOKEHNE XUMHYISCKOTO
paBHOBECHS

https://m.edsoo.ru/H4FH7NZNM

OKHUCIINTEIBLHO-
BOCCTAaHOBUTEJIbHBIC PEAKIINN

https://m.eds00.ru/648V11026

10

Teopust 2IEKTPOIIUTUIECKON
nuccouuanuu. CHUIbHbIE U
cJ1a0bIe AIEKTPOIIHUTEHI

https://m.edso00.ru/2KCYCLZ16

11

HonHble ypaBHEHHS peaKkLuil

https://m.edsoo.ru/VN2SBIN1R

12

XUMUYeCKHe CBOMCTBA KHCIIOT
¥ OCHOBaHHUH B CBETE
MpeACTaBICHUIN 00
ANEKTPOIUTUIECKON
JIMCCOLAIIHN

https://m.edsoo.ru/SHH81YVXI

13

XUMUYeCKHEe CBOMCTBA COJICH B
CBETE MPEACTABICHHH 00
ANEKTPOIUTHYECKON
JIACCOLIAAIIN

https://m.edsoo.ru/ETD5QTS4G

14

[TonsiTHe o runmponuse conen

https://m.edso00.ru/9JFRAVESW

15

0O060011IeHME ¥ cUCTEMAaTH3alUA
3HAHUM

https://m.edsoo.ru/FEEIZRMBG

16

[TpakTrueckas padora Ne 1.

https://m.edsoo.ru/7VXTFHIJT4



https://m.edsoo.ru/7VXTFHJT4
https://m.edsoo.ru/FEEIZRMBG
https://m.edsoo.ru/9JFRAVE8W
https://m.edsoo.ru/ETD5QTS4G
https://m.edsoo.ru/8HH81YVXI
https://m.edsoo.ru/VN2SB9N1R
https://m.edsoo.ru/2KCYCLZ16
https://m.edsoo.ru/648V1IO26
https://m.edsoo.ru/H4FH7NZNM

«Pemrenue
AKCTIEPUMEHTAIIbHBIX 33729

17

Konrponsnas padora Ne2 mo
TeMe «DNEeKTPOIUTHIECKAs
nucconuanua. XuMudecKue
peaKIuu B pacTBOpPax»

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

18

OOm1ast xapaKTepUCTHKA
rajoreHoB. XuMHUYECKUE
CBOICTBA Ha MPUMEPE XJI0pa

https://m.edsoo.ru/NNYKYZF12

19

XnopoBogopoa. CosiHast
KHCJIOTa, XUMHUYECKUE
CBOWCTBA, MTOJIyYEHHE,
MIPUMEHEHUE

https://m.edsoo.ru/CWVSHCD2M

20

ITpakTuyeckas padora Ne 2 no
teMe «llomydyenue cosstHOM
KHCJIOTBL, U3y4YeHUe e&
CBOMCTB»

https://m.edsoo.ru/PVEXIYWEG

21

Brrunciienus mo ypaBHEHUsIM
XHUMUYECKHUX PEAKIIHiA, €CITU
OJIMH U3 PEareHTOB JIaH B
H30BITKE

https://m.edsoo.ru/4BI5SHO70F

22

OO1as xapakTepucTUKa
a1eMeHTOB VIA-rpynmbl

https://m.edsoo.rt/VMWKERSEP

23

AnnotponHbsle MOaUGUKALNUN
cepnl. HaxoxieHue cepsl u €€
COCMHEHUI B IPUPOJIE.
XHUMUYECKUE CBOMCTBA CEPBI

https://m.edsoo.ru/CX10EUSPO

24

CepoBomopoi, CTpoeHue,

https://m.edsoo.ru/ECGX2B40W



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

(bU3HYEeCKre U XUMHYECKUE
CBOICTBa

25

Oxcuppl cepsl. CepHas

KHCII0Ta, PU3NYECKUE U
XUMHYECKHE CBOMCTBA,

MIpUMEHEHHE

https://m.edsoo.ru/ULRFLCHH1

26

XUMHYECKUE PEAKUH,
JIeKalUe B OCHOBE
IIPOMBIIIIIEHHOTO CII0c00a
MOJTyYEHUSI CEPHOM KUCIIOTHI.
XHUMUYECKOE 3arpsI3HEHUE
OKpY>Karolleu cpeibl
COCTMHEHUSIMU CEPBI

https://m.edsoo.ru/H7FT3NON4

27

Briuucienue MaccoBoOii 10U
BBIX0/1a IPOAYKTa peaKknu

https://m.edsoo.ru/HSJE186WN

28

OO11ast xapakTepucTHKa
351eMeHTOB VA-rpynnsl. A30T,
pacnpocTpaHEHUE B IPUPOJIE,
(bu3HYECKUE U XUMUYECKHE
CBOMCTBA

https://m.edsoo.ru/ WAHRMB976

29

AMMHUaK, ero pu3nuecKue u
XMMHYECKHUE CBOICTBA,
MI0Jy4YE€HUE U IPUMEHEHHE

https://m.edsoo.ru/HZAYESF13

30

[TpakTrueckas padota Ne 3 mo
teme «Ilonydyenne ammuaka,
W3YyYEHUE €r0 CBOMCTBY»

https://m.edsoo.ru/JORP64IF]

31

A3oTHas KucioTa, eé€
(bhU3HYEeCKHEe U XUMHYECKUE

https://m.edsoo.ru/U2DYEDMYE



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

CBOICTBa

32

Hcnons3oBanne HUTPATOB U
COJIEl aMMOHHSI B KQUECTBE
MUHEpaJIbHBIX yA00pECHUI.
XHUMUYECKOE 3arpsI3HEHUE
OKpY>Karolleu cpebl
COETMHEHHSIMH a30Ta

https://m.edsoo.ru/SHBKCIQCB

33

docop. Oxeun pochopa (V)
u GocopHas KHCIOTa,
(1)I/I3I/I‘~I€CKI/IC U XUMHNYCCKHE
CBOMCTBA, ITOJIyYEHUE

https://m.eds00.ru/GDQJSO3 WP

34

Hcnonb3oBanue pocdaTos B
Ka4eCTBE MUHEPAIBbHBIX
yaoOpeHuil. 3arps3HeHHe
MPUPOJTHOM cpeapl hochaTamu

https://m.edsoo.ru/UAZ3IHU65V

35

VYrnepoa, pacupocTpaHeHUE B
npupoe, GU3NIECKUe u
XUMHYECKHE CBOMCTBA

https://m.edsoo.ru/DWOM6SUUL

36

Oxkcunpl yriaepojaa, ux
buznyecKre 1 XUMUYECKHE
CBOMCTBA. DKOJIOTHUECKUE
poOJIeMBbI, CBSI3aHHBIE C
okcugoMm yriepoaa (IV)

https://m.edso0.ru/OXQAPGNCF

37

YrospHas KUCJIOTa U €€ COJU

https://m.edsoo.ru/OHQHD6IPA

38

[IpakTuueckas pabora Ne 4 o
teme "[lostyyeHue yriekucioro
ra3za. KauectBeHnHas peakuus
Ha KapOoHaT-uoH"

https://m.edsoo.ru/G2HZXQGCS8



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

39

[lepBoHayanbHbIe OHATHS 00
OpPraHUYECKUX BEIECTBAX KaK
0 COeIMHEHUSIX yriepoaa

https://m.eds00.ru/30TIZ109Z

40

Kpemuuii u ero coeguneHust

https://m.edsoo.ru/75JXNHOI8

41

IIpakTnueckas padora Ne 5.
Pemenne skciepuMeEHTAIBHBIX
3a1a4 1o teMe «Baxknenmne
HEMETaJlJIbl ¥ UX COETUHEHUS»

https://m.edsoo.ru/O7E8D0D7Z

42

Konrponsnas padora Ne3 o
TeMe «BakHelIue HeMeTasulbl
U UX COEITUHEHUS»

https://m.eds00.ru/S85J9UGH?3

43

OO1as xapakTepucTUKa
XUMHYECKHUX 3JIEMEHTOB —
MeTaJjoB. MeTamnueckas
CBSI3b M METaJINYECKas
KPHUCTAJUIMYECKasl pELIETKA.
duznyeckue CBOMCTBA
METaJlJIOB

https://m.edsoo.ru/XK1GYPCO1

44

XHUMHUYECKHE CBOMCTBA
METaJJIOB.
DNEeKTPOXUMHUYECKUH Psijl
HaIPsHDKEHUN METAJIOB

https://m.edsoo.ru/Z7YRNPAEW

45

OO6mmwme crmocoOb! MOTyYeHUs
MetaiuioB. CIiaBebl.
Beruunciienus mo ypaBHeHUsIM
XHUMUYECKHUX PEAKIIHi, €CITU
OJIMH M3 PEareHTOB COJIEPIKUT
pUMecH

https://m.edso0.ru/G54GDQI2D



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

46

[ToHsiTHE O KOPPO3UU METAILIIOB

https://m.edso00.ru/4FIGDOWOW

47 [llenounbpie MeTaILITBI https://m.edsoo.ru/X1B4BPUW?2
OKCHUIBI ¥ TUAPOKCHUILI HATPUS

48 A AP A p https://m.eds00.ru/Q4DX0G3U9
U KaJus

€JIOYHO3EMEIBbHBIE METAIIIBI

49 1 . . https://m.edsoo.ru/REOCDY 0K 6
— KaJIbLIUKA ¥ Mardui
Baxueiinme coenTMHEHNA

50 a https://m.edsoo.ru/CJRO6CMZA
KaJIBLIUS
O0001IeHrEe ¥ cUCcTEMaTH3aIMA

51 . https://m.eds00.1u/O5PXGG1BE
3HAHUHI
JKécTkoCTh BOJBI M CIIOCOOEI €€

52 A https://m.edsoo.ru/ WFMBFTTTP
yCTpaHEHUS
[TpakTuyeckas padora Ne 6 o

53 TeMme "JKECTKOCTD BOABI U https://m.edsoo.ru/NF1ROKBS8J
METO]Ibl €€ ycTpaHEeHUs"

54 ATToMUHUN https://m.eds00.ru/9ZJ8RDITV
AMdoTepHbIE CBOMCTBA OKCUIA

55 Gorep a https://m.edsoo.ru/NISKIIOQJ5
Y THIPOKCHIA

56 Keneso https://m.edsoo.ru/F20NJR5SR
OKcHabl, THAPOKCHIBI M COJIU

57 A AP A https://m.edsoo.ru/1RTUBLAMP
xenesa (I1) u xxenesa (II)
O000111eHIE U CUCTEMATHU3ALIHS

58 Hvl H https://m.edsoo.ru/NAON6HGKZ
3HAHUN
[TpakTrueckas padota Ne 7.
Pemienue sxkciepiMeHTAIBHBIX

59 P https://m.edso0.ru/ZN7G0QSMX

3a4a4 110 TCMEC «Baxneimme
MCTaMJIbl U UX COCAUHCHUS)



https://m.edsoo.ru/ZN7G0QSMX
https://m.edsoo.ru/NA0N6HGKZ
https://m.edsoo.ru/1RTUBLAMP
https://m.edsoo.ru/F20NJR5SR
https://m.edsoo.ru/NI5KIIOJ5
https://m.edsoo.ru/9ZJ8RD1TV
https://m.edsoo.ru/NF1ROKB8J
https://m.edsoo.ru/WFMBFTTTP
https://m.edsoo.ru/O5PXGG1BE
https://m.edsoo.ru/CJR96CMZA
https://m.edsoo.ru/REOCDY0K6
https://m.edsoo.ru/Q4DX0G3U9
https://m.edsoo.ru/X1B4BPUW2
https://m.edsoo.ru/4FIGD0W0W

60

Brruucienust mo ypaBHeHUSIM
XUMUYECKUX PEAKIUH, CIIN
OJIH W3 PEeareHTOB JIaH B
M30BITKE U COJICPKUT
npuMecH. Beraucienus
MAacCOBOM J0JIH BBIX0/a
MPOJYKTa peakiuu

https://m.edsoo.ru/AYD2HESIY

61

O06001IeHEe ¥ cucTEMaTH3aIuA
3HAaHUH

https://m.edsoo.ru/B8TO9VTKOP

62

Konrponsnas padora Ne4 mo
TeMe «Bakuelnme MeTaibl 1
UX COEIUHEHUS

https://m.edsoo.ru/703C804GN

63

BemectBa u marepuasl B
ITOBCEIHEBHOM KU3HU
YeJI0BeKa

https://m.edsoo0.ru/OFI132JMT0

64

XUMHUUYECKOE 3arpsA3HEHNE
OKpY>Karolleu cpebl

https://m.eds00.ru/9ANGYEYQI

65

Ponp xumnu B PCIICHUN
SKOJIOTHYCCKHUX HpO6JIeM

https://m.edsoo.ru/180Q203Y28

66

PesepBubIil ypok. O6001eHIE
Y CHCTEMAaTH3alus 3HAaHUN

https://m.edsoo.ru/DT1BAS5U4

67

PesepBubIil ypok. O60011eHIE
W CUCTEMAaTu3alus 3HaHu!

https://m.eds00.ru/P52TJZNXV

68

PesepBHbIit ypok. O000ICHNE
U cUCTeMAaTu3alus 3HaHu!

https://m.edsoo.ru/TMK36TJZG

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

68



https://m.edsoo.ru/TMK36TJZG
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INPOBEPAEMBIE TPEBOBAHUSA K PE3YJIbTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJIbLHOM TPOT'PAMMBI

8 KVIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble NpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOW MPOrPaMMbl OCHOBHOI'0 00111er0 00pa3oBaHus

1

Ilo Teme: ((HCpBOHaanBHBIC XUMHNYCECKUEC ITOHATHS»

1.1

pacKpbhIBaTh CMBICII OCHOBHBIX XHUMHYECKHUX TOHATHHA: aTOM,
MOJIEKYJIa, XUMHUYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE
BEILIECTBO, CMECh (OIHOPOJHAS W HEOJHOPOJIHAs), BaJCHTHOCTD,
OTHOCHUTENIbHAS aTOMHAasi M MOJIEKyJIspHas Macca, KOJIMYECTBO
BEILIECTBA, MOJIb, MOJISIPHAsI Macca, MaccoBasi JOJII XUMHUYECKOIO
AJIEMEHTA B COCIMHEHUH, MOJISIPHBIA 00BEM, XUMUYECKasi PEeaKIys,
KnaccupuKalus peakuuid: peaklud COCAMHEHHUs, PEeaKluu
pa3NoKEeHUs, pEaklUMM 3aMEIICHUs, PEaKIMu OOMeHa, 9K30- U
SHIOTEPMUYECKUE PEaKIUU, TeIIoBoi 3 (HEeKT peakiuu, pacTBop,

MaccoBas J10JIsl BEIIeCTBa (MPOIEHTHAsI KOHIIEHTPAIKs) B pacTBOPE

1.2

HIUTIOCTPUPOBATH B3aUMOCBA3b OCHOBHBIX XUMHUYCCKHUX TIOHATHHA H

MNPUMCHATD 3THU TOHATHUS IIPHU OITMCAaHHWH BCIICCTB U UX npeBpameHHﬁ

1.3

HCIOJIb30BaTh XUMHUYCCKYIO CUMBOJIMKY JISI COCTABJICHUSA (bOpMy.]'I

BEILECTB U YPABHEHUN XUMUYECKUX PEAKLUN

1.4

PacKpbIBaTb CMbBICII 3aKOHOB COXpPAaHCHHUSA MacCChbl BCHICCTB,
IMOCTOAHCTBA COCTaBd, ATOMHO-MOJICKYJISIDHOTI'O YYCHHUSA, 3aKOHa

ABoraapo

1.5

ONpeaAcIATL BAJICHTHOCTH aTOMOB  3JICMCHTOB B 61/IHaprIX

COCIUHCHHUAX

1.6

KJIacCU(PUIIMPOBATh XUMHUUYECKHE peakiuu (M0 YUCIYy U COCTaBy

YUYaCTBYIOIIMX B PEAKIMH BEIIECTB, 110 TEIUIOBOMY 3 deKkTy)

1.7

BBIUUCIISATH OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO U MOJIIPHYIO MAacChl




BEILIECTB

1.8

BBIYUCIIATHE MAaCCOBYIO JOJIIO XUMHUYCCKOI'o 3JICMCHTaA I10 q)OpMYJ'IC

COCIUHEHUS,

1.9

BBIUUCIIATH MAaCCOBYHO JOJIIO BCHICCTBA B PACTBOPEC

1.10

MIPUMEHSTh €CTECTBEHHOHAYYHBIE METO/IbI TO3HAHUS — HAOJIOICHHE,
U3MEpeHHe, MOJEIUpPOBAaHUE, OKCIEPUMEHT  (peajbHBId U

MBICJICHHBIN )

ITo Teme: «Baxnenme npeacTaBUTENIN HEOPraHUYECKUX BEILECTB)

2.1

PaCKpBIBATh CMBICI OCHOBHBLIX XWMHYCCKUX MMOHSTHH: OKCH I,

KHCIJIOTa, OCHOBaHHE, COJIb

2.2

OMNpCACIIATL NMPUHAAJICIKHOCTL BCIICCTB K OHpeI[eJ'IéHHOMy KJIacCy

coeMHEeHuH 1Mo popmynam
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KJIACCU(UIIUPOBATH HEOPTAHUIESCKUE BEIIECTBA
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XapaKkTepu30BaTh (OMMCHIBATh) OOILIME XUMHUYECKHE CBOMICTBa
BEIIECTB Pa3IMUYHBIX KJIACCOB, MOATBEPXKIasl OMMCAHUE MTPUMEpPAMU
MOJIEKYJISIPHBIX ~ YpPaBHEHHUH  COOTBETCTBYIOIIMX  XMMHUYECKUX

peakuui

2.5

IIPOrHO3UPOBATH CBOMCTBaA B€IIECCTB B 3aBHCUMOCTH OT HX
KauCCTBCHHOI'O COCTaBa, BO3MOKHOCTHU HPOTCKAHUA XUMHYCCKUX

HpeBpaHIeHI/II\/'I B Pa3JIMYHBIX YCIIOBHUAX

2.6

ClleIoBaTh IMpaBWJIaM TOJb30BAaHUS XUMHUYECKOW TIOCYyA0H U
nabopaTopHBIM 000PYJIOBaHHEM, a TaKXKe MpaBHIIaM OOpaIIeHHs C
BCIICCTBAMHW B COOTBETCTBHUH C HWHCTPYKHHUAMHU 110 BBIITOJHCHHIO
71ab0PaTOPHBIX XUMHUYECKHUX OTBITOB MO MOJYYEHHUIO U COOUPAHUIO
ra3000pa3HBIX BEIIECTB (BOJOPOAA W KHCIOPO/AA), IPUTOTOBICHHIO
pacTBOpPOB € ONpPEACIEHHON MacCOBOM JOJIEM pPacTBOPEHHOTO
BCIICCTBA, IIJIAHUPOBATHL U IMPOBOAHUTL XUMHUUCCKHUEC SKCIICPHUMCHTLI
M0 PaCIO3HABAHHWIO PACTBOPOB IIEIOYEH W KHUCIOT C TIOMOIIBIO

MH/IMKATOpPOB (JIaKMYC, (heHOIPTaNCHH, METUIOPAHXK U APYTHUE)

2.7

IMPpOBOIHUTD paC‘-IéTLI 10 YPAaBHCHHUIO XUMHYECKOMN pCaknumn

IIo teme: «llepuomuueckuit 3akoH u llepuommueckas cucrema
xumudeckux snemMeHToB J[. M. MenneneeBa. CTpoeHHe aTOMOB.

Xumudeckas cBsa3b. OKHCIUTEIFHO-BOCCTAHOBUTEIIHHEIC PCaKInum»

3.1

PaCKpBIBATE CMBICII OCHOBHBLIX XUMHWYCCKUX TOHSTHH: AApO aTtoMa,




AJICKTPOHHBIA CJIOW aToMa, aTOMHasi OpOWTallb, PaJAMyC aToMma,
XUMUYECKas CBsI3b, MOJSIpHAs M HEMOJSpHas KOBAJEHTHas CBS3b,
JJIEKTPOOTPULIATEILHOCTb, HWOHHAS CBSA3b, WOH, KAaTHOH, aHWOH,

CTCIICHb OKMCJICHUA

3.2

KJ'IaCCI/I(bI/ILII/IpOBaTB XHUMHUYCCKUEC 3JICMCHTDI

3.3

OTHCHIBATh M XapaKTepHU30BaTh TabmuuHyo Gopmy Ilepuonndeckoii
CUCTEMBl XMMHYECKUX 3JIEMEHTOB: pa3iNyYaTh TMOHITHS «TJIABHAS
noarpynna (Arpynma)» u «mnobouynas mnoxarpynmna (brpymma)y,

«MaJIple» U «OOJIbIINEY NepruoabI
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packpsiBaTh cMbica I[lepuoanueckoro 3akona .M. Menneneesa:
JE€MOHCTPUPOBATh TMOHHUMAaHHME MEPUOJAMYECKON  3aBUCHUMOCTHU
CBOICTB XUMHUYCCKUX JJIECMECHTOB oT ux IIOJIOKCHUA B

[Tepuonuueckoit cucreme

3.5

COOTHOCUTh O0O3Ha4YeHHUs, KOTOpPbIE HMEIOTCA B  TabmuIe
«llepuognueckas  cucremMa  XxumMuyeckux  dnemeHrtoB .M.
MeHeneeBa» ¢ YHCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMHUYECKHUX DJIEMEHTOB (COCTaB M 3apsj sapa, OOIIee YHCIIOo

AJIEKTPOHOB U PACIIPEAEICHUE UX 110 JIEKTPOHHBIM CIIOSIM)

3.6

OIpEaAcCiIATh CTCIICHDb OKHCJICHUA OJICMCHTOB B 6I/IHapHBIX

COCANHCHUAX

3.7

OIIPECACIIATE BUL XHUMHYECKOU CBS3H (KOBaJ'IeHTHaSI u I/IOHHaH) B

HCOPTraHNYCCKUX COCAUHCHUAX

9 KUIIACC

Kon
MPOBEPSAEMOro
pe3yJbTarTa

HpOBepﬂeMbIe NMpeaAMETHBIC PE3YyJIbTAaThl 0CBOCHUA OCHOBHOM
06pa30BaTeJ’le0ﬁ nporpaMmmMmsbl OCHOBHOI'O oﬁmero 06pa30BaHI/Iﬂ

1

IIo Teme: ((BQH_ICCTBO " XUMHYCCKad pCaKus»

1.1

pPacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IOHATHUH: pacTBOD,
JIEKTPOJIUTHI, HEJIEKTPOJIUTHI, DIEKTPOJUTHUYECKAsT JUCCOLUALINS,
peakiMu MOHHOTo 0oOMeHa, KaTaiu3aTtop, XMMHYECKOe paBHOBECHE,
oOpaTtumMble u HeoOpaTuMble peakuuu,
OKHCIIMTEIbHOBOCCTAHOBUTEbHBIE peaxiuu, OKHCITUTEIIb,

BOCCTAaHOBUTCJIb, OKHCJICHHC MW BOCCTAHOBJICHHC, AJUIOTPOIINA,




aMm(pOTepHOCTh, XHWMHUYECKass CBs3b (KOBAJICHTHAs, WOHHAas,
MeTaJNTU4ecKasi), KpHCTaUIMYecKasi pemi€Tka, CIUIaBbl, CKOPOCTh

XUMHYECKON peakiuu

1.2

HIUTIOCTPHUPOBATH B3aUMOCBA3b OCHOBHBIX XUMHUYCCKUX MOHATHHA U

MNPUMCHATDH 3THU IOHATHUA IIPU OITMCAHHUU BCIICCTB U UX HpeBpaH_IeHI/Iﬁ

1.3

COCTaBJIATh YPAaBHEHHUS DJIEKTPOJUTHYECKON TUCCOLMALUU KHUCIIOT,
LIEJIOYEN M COJIEH, NOJIHBIE M COKPALIEHHBIE YPAaBHEHUS PEaKIMU

HOHHOIro 0OMeHa

1.4

PaCKpBIBATH CYITHOCTH OKHUCIINTCIIbHO-BOCCTAHOBUTCIIBHBIX peaKLII/Iﬁ

MIOCPEACTBOM COCTaBJIEHUS 3JIEKTPOHHOT0 OajaHca 3TUX peaKiuil

1.5

IIPOBOJIUTH PACYETHI IT0 YPABHEHUIO XUMUYECKOUN pEeaKIuu

ITo Temam: «Hemeramiel M UX coegmHEeHHS» W «MeTalnnbl U HUX

COCOUHCHU

2.1

XapakTepu3oBaTh  (OmMChIBaTH) oOmMEe U chenupudecKue
XUMHYECKHE CBOMCTBA MPOCTHIX U CIIOKHBIX BEIIECTB, TIOTBEPKIAT
ONMCAaHHWE TMPHUMEPAMH MOJICKYJIIPHBIX M HOHHBIX YPaBHEHUH

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN

2.2

COCTaBJIATH YPABHCHUA peaKHHﬁ, MOATBCPKAAOIMUX CYIECCTBOBAHNEC

TeHETHYECKOM CBS3U MCKAY BCIICCTBAMH PA3JIUYHBIX KJIACCOB
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IIPOrHO3UPOBATH CBOMMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTpPOCHHA,
BO3MOXXHOCTH ITPOTCKAHUA XUMHUUYCCKHUX npeBpameHI/Iﬁ B pa3JIMYHbIX

YCIIOBHUAX

24

CIIeIOBAaTh MpaBUJIAM TIOJIb30BAHUS XHMHUYECKOH TOCYIOH |
nabopaTopHBIM 000PYJIOBAaHHEM, a TaKXKe MPaBHIIaM OOpAaIICHUS C
BCIECTBAMU B COOTBETCTBUU C HHCTPYKIMSIMHU IO BBIMOJHCHUIO
1a00paTOPHBIX XMMUYECKHX OIBITOB MO TOJIYYCHHUIO U COOMPAHHIO

ra3000pa3HbBIX BEIIECTB (aAMMHAKa U YTIIEKHUCIIOTO ra3a)

2.5

MIpOBOAWUTEL pPE€aKOWM, IMMOATBCPKAAIOMINC KA4eCTBEHHLIA COCTaB
pa3IMYHBIX BEIIECTB: PACIO3HABATh OIBITHBIM IyTEM XJIOPHI-,
Opomuna, woamn, KapOoHar, ¢docdar, cwimkar, cyibdar,
THPOKCUAMOHBI, KATHOHBI AMMOHHSI, HOHBI M3YYEHHBIX METAJLJIOB,

IIPUCYTCTBYIOLIUE B BOAHBIX PACTBOPAX HEOPIraHUYECKUX BEIIECTB

ITo Teme: «XuMUS U OKPYIKAOILIAsI Cpeay

3.1

pacKkpbIBaTh CMBICII OCHOBHBIX XuMmu4eckux mnoHsTui: [IJK




BCIICCTBA, KOPPO3Usd METAJIIIOB

3.2

MPUMEHSTh OCHOBHBIC OIEPAIlMH MBICIUTEIBHON JIEATEIIBHOCTH —
aHaJlU3 W CHHTE3, CpaBHEHHUE, O0000IIeHNe, CUCTeMAaTHU3AINIO,
BBISIBJICHHE TPUYMHHO-CJICACTBEHHBIX CBS3CH — JUISI HM3Y4YCHHS
CBOMCTB BEIECTB M XMMHYECKHX PEaKIIUii; €CTECTBEHHOHAYUYHBIC
METOJIbI TIO3HAHUS — HAONIOJCHUE, M3MEpPEHUE, MOJCIUPOBaHUE,

SKCIIEPUMEHT (peajbHbI U MBICJICHHBIN)




IMPOBEPAEMBIE 3JIEMEHTBI COAEP/KAHUSA

8 KVIACC

Kon

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

1

HepBOHa‘IaJII)HBIe XUMHUYCCKUC ITOHATUA

1.1

[Ipenmer xumun. Ponb XMMHM B KU3HHM YE€IOBEKa. XUMUSA B CUCTEME HayK.
Tena u BemectBa. dusnueckrue CBOMCTBA BEIIECTB. ATperaTHOE COCTOSIHUE

BCIICCTB

1.2

IlonsTue o METOJaX IIO3HAHUA B XUMHH. Yucteie BCIICCTBA 1 CMECH. CnocoObl

pazzaeneHus cMecen

1.3

ATOMBI U MOJICKYJIBI. Xumudeckue 31eMeHThl. CHMBOJB XUMHUYECKHX

as1eMeHTOB. [IpocThie U c10kKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE

1.4

Xumuueckas popmyia. BaleHTHOCTh aTOMOB XUMHUECKUX JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemiecTB. OTHocHTenbHAas  aTOMHas — Macca.
OtHocuTenbHass MoJEKyJspHas Macca. MaccoBass J0JI1  XHMHYECKOTO

9JICMCHTA B COCIMHCHUHN

1.5

KomnuectBo BemectBa. Mosb. MosispHas Mmacca. B3anMocCBsA3b KOJIMYECTBA,
Macchl U YHMCIA CTPYKTYPHBIX €IMHHUII BemiecTBa. Pacuérel mo Qopmynam

XUMHNYECKUX COGI[I/IHGHI/Iﬁ

1.6

Puznyeckre U XMMHAYECKHE SIBICHUS. XUMUYECKasl pEaKIUs U €€ MpU3HAKH.
3aKkOH  COXpaHEHMs  MacChl  BeHIeCTB.  XMMHMUYECKHE  ypaBHEHUS.
Knaccupukanus  xuMuyeckux  peakuumid  (COSAMHEHHUS,  Pa3sIOKEHUs,

3aMeIICHHsI, OOMEHA)

1.7

XUMUYECKUN DKCHEPUMEHT: 3HAKOMCTBO C€ XUMHYECKOM TIOCYIOH, C
MpaBUjaMu paboTHI B TaOOpaTOpUH U puéMamu oOpareHus ¢ 1abopaTopHbIM
o0opy/s0BaHUEM, H3y4Y€HHE M OIUCaHuEe (U3MUECKUX CBOICTB 00pa3loB
HEOPraHWYECKUX BeIIeCTB, HaOMIOAeHHE (QU3NUYeckuX (TUIaBJICHHUE BOCKA,
TasiHHE JIbJIa, PAaCTUPAHKE caxapa B CTYIKE, KHTIEHNWE W KOHJICHCAIIUS BOJIBI) U
XUMHUYECKUX (TOpeHHE CBeYd, MPOKAIMBaHWE MEIHOW IPOBOJIOKH,
B3aMIMOJICHCTBUE MeJla C KHCJIOTOW) SIBJICHWH, HAOJIOJICHUE W OIMCaHUE
MPU3HAKOB TMPOTEKAHUS XHMHUYECKUX peakIuil (paszlmokeHue caxapa,
B3aMIMOJICHICTBHE CEPHOW KHUCIOTBI C XJIOpUIOM Oapus, pasloKeHUe
ruapokcuna meau(Il) mpu HarpeBaHum, B3aUMOACHCTBHUE Keie3a C paCTBOPOM
comu meau(1l), uyduenue cnocoboB pa3eneHus cMecei (C TOMOIIbIO MarHUTa,

(GbunpTpOBaHWE, BHITAPUBAHUE, TUCTWUISINS, XpoMaTorpadusi), IpoBeIeHNE




OYHCTKM TIOBAapEHHOM coiM, HAOMIOJIEHUE U ONUCaHHE pe3yJIbTaToOB
MIPOBEACHUS OMbITA, WIUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUSI MACChl, CO3/1aHHE

MojieNIel MOJIeKyJ (IIapOCTEP>KHEBBIX)

Baxwuerime npencraBuTeNn HEOPraHUYECKUX BEILIECTB

2.1

Bo3nyx — cmech razoB. CocraB Bo3gyxa. Kucimopox — 3a€MEHT W IPOCTOE
BemiecTBo. HaxoxxaeHue kuciaopoaa B Mpupoje, pusnueckue U XMMUYECKHUE
cBoiicTBa (peakuuu ropenusi). Oxcunsl. [lpumenenue kucnopona. CrnocoOb
MOJy4eHHUsl KHUCIopojaa B Jaboparopuu U MpoMbIIIeHHOCTH. KpyroBopor

KUcIoposa B mpupoe. O30H — aluIoTporHast MOAU(PHUKALIUS KUCIOPOIa

2.2

TennoBoil 3(p(eKT XUMHUECKON peakluH, TEPMOXHMUYECKUE YpaBHEHUS,
9K30- M DHIOTEPMHUUYECKHE peakuuu. TOIUIMBO: yroyib U METaH. 3arpsi3HEHUE

BO3/yXa, YCHJIEHUE MAPHUKOBOTO (P peKTa, pa3pylieHHe 030HOBOTO CIIOS
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Bonopon — anemeHT 1 npocroe BeniecTBo. HaxoxxaeHnne Bogopoaa B MpUpoe,
¢busnuecKkre M XUMHYECKHE CBOMCTBA, TNPHUMEHEHHE, CIOCOObI MONTyYeHHS.

Kucinorts! 1 conmu
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MossipHblii 00bEM Ta30B. Pacy€Thl Mo XUMHUYECKUM YpaBHEHUSIM

2.5

dusnyecknue CcBoWicTBa BOAbL. Bopa kak pactBopuTenb. PacTBOpBI.
Haceplmennsle 1 HeHACBIEHHBIE PACTBOPBI. PacTBOPUMOCTB BEIECTB B BOJE.
MaccoBasg 1oy BellecTBa B pacTBOpe. XUMUYECKHE CBOWCTBA BOJBIL.
OcHoBanus. Ponb pacTBOpoB B mpHpoze U B KHU3HU yenoBeka. KpyroBopot
BOABI B IpUpOAE. 3arpsA3HEHHE NPUPOAHBIX BoA. OXpaHa W OYMCTKA

MPUPOAHBIX BOJI

2.6

Knaccudukanuss neopranmyeckux coenuuenuit. Oxcunpl. Knaccudukanus
OKCHJIOB: cojeoOpa3yoiinue (OCHOBHbBIE, KHCIOTHbIE, aM(oTepHble) u
HecoseoOpa3zyronme. HomeHnknaTypa okcumoB. Ousnyeckrne U XUMHYECKHE

CBOMCTBA OKCHOB. [loryueHne okcuaoB

2.7

OcHoBanus. Knaccudukauus ocCHOBaHM: ILIENOYM U HEPAaCTBOPHUMBIE
ocHoBanus. HoMeHknarypa ocHoBaHui. @u3nyeckue 1 XUMHYECKUE CBOMCTBA

ocHoBaHwuil. [lonyueHne ocHOBaHUA

2.8

Kucnorel. Kmaccudukanust kucinor. Homenknarypa kucior. ®usndeckue u
XMMUYECKHUE CBoOMCTBa KUCIOT. Psijn aktuBHOCcTHM MetaimnoB H.H. bekertona.

[Tonyuenue kucmor

2.9

Comu. Homenknartypa cosieil. @u3znueckue U XMMHYECKHUE CBOMCTBA COJICH.

ITonmyuyenue coinent

2.10

I'eneTnyeckas CBA3b MCKAY KiIaCCaMU HCOPTraHUYICCKUX COC,Z[I/IHGHI/Iﬁ




2.11

XVUMHUYECKUH SKCIIEPUMEHT: KAUECTBEHHOE OIIPENEICHUE COJEp’KaHus
KHCJIOPOZa B BO3AyXe, MOJy4yeHHe, cOOMpaHue, paclioO3HaBaHUE U U3yYEHUE
CBOMCTB KHCIJIOPOJIa, HAOJI0JIeHNE B3aUMOJICHCTBHUS BEIIECTB C KMUCIOPOIAOM U
YCIJIOBUSI BOSHUKHOBEHHUS U MPEKpaIeHUs TOpeHusl (Toxkapa), 03HAKOMIIEHHE C
o0Opa3llaMu OKCHJIOB M OIMCaHME MX CBOICTB, MOJIy4eHHE, COOHpaHHeE,
pacro3HaBaHME M M3Y4YEHHE CBOWCTB BOJIOpOJa (FOpEHUE), B3aUMOJEHCTBUE
BOZOPOJA C okcugoM  meau(Il) (BO3MOXHO UCII0JIb30BaHUE
BUJICOMATEPHAJIOB), HAOOJeHNE 00pa3lloB BELIECTB KOJIWYECTBOM | MOIb,
UCCIIEIOBaHHE OCOOCHHOCTEH  pacTBOpPEHMs] BELIECTB C  pa3IU4HON
pPacTBOPUMOCTBIO, IIPUTOTOBJIEHHE PACTBOPOB C ONPEACIEHHOW MaccOBOM
JI0JIEN  pacTBOPEHHOTO BEILECTBA, B3aUMOAECHCTBUE BOABI C MeETaIaMHU
(HatpueM U KaiblMeM) (BO3MOXKHO HCIIOJIb30BaHUE BHUIEOMATEPUANIOB),
OIIpE/ICJICHUE PACTBOPOB KHUCIOT M LIEJIOYEH C MOMOILBIO HMHIUKATOPOB,
UCClieIoBaHNEe 00pa3l0B HEOPraHWYECKHX BEIIECTB pPA3JIUYHBIX KJIAcCOB,
HaOJI0IeHNe W3MEHEHHsT OKPAcKM HMHIUKAaTOPOB B pAcTBOPAax KHUCIOT U
nienouei, n3ydenue B3aumopeicteus okcunaa meau(ll) ¢ pactBopom cepHoit
KHCIIOTBI, KHCJIOT € METaJllaMHM, pEakUui HEeUTpaln3alMH, IOJy4YEeHUe
HEpPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJIHOIO MeETajula JpYyruM H3
pacTBOpa COJH, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a1a4 10 TeMe «BaxHenmue

KJIaCChl HCOPraHNYCCKUX COQHHHGHHﬁ))

IIepnonnueckuit 3akoH u Ilepuoanueckas cucTeMa XMMUYECKUX 3JIEMEHTOB
J.N. MenneneeBa. CtpoeHre aTOMOB. XUMHUYECKast CBA3b. OKUCIUTEIBHO-

BOCCTAaHOBUTCIIBHBIC PCAKITUN

3.1

[lepBble MONBITKK KiIacCU()UKAUU XUMHUYECKUX d3JeMeHTOoB. [loHsTHE O
rpynmnax CXOAHBIX 3JIEMEHTOB (IIEOYHBIE U IIEJI0YHO3EMENIbHbIE METaLIbI,
rajJlOreHbl, WHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpble 00pa3yroT aM(pOTepHbIE

OKCHABI 1 TUAPOKCHUbI

3.2

[lepnonnueckuil 3akoH. [lepmoanueckas cucTeMa XUMUYECKHUX JIJIEMEHTOB
JHA.UN. MenneneeBa. KopoTkonepuonHas M JJUHHONEpUogHass (HopMel
Ilepnonnueckoir cucreMbl XMMHUYeckux oanemeHToB J[.M. Menneneesa.
Ilepronsl u rpynnbsl. OU3UYECKUI CMBICT MOPSJKOBOIO HOMEpPA, HOMEPOB

nepruoaa v rpyurIibl 3JICMCHTA

3.3

Crpoenune aromoB. CoctaB aroMHbIX a1ep. M3oTonel. Dnexktponsl. CTpoeHue

SJICKTPOHHBIX 000JIOUEK aTOMOB TIICPBEIX 20 XuMHYECKHX DJIEMEHTOB




[Tepuonnueckoit cucremsl [[.1. MenaeneeBa. XapakTepuCcTUKa XUMUUYECKOTO

3JIEMEHTA MO ero noyoxeHuto B Ilepuoanueckoii cucreme [I.M1. Menneneesa

3.4

3aKOHOMEPHOCTH HM3MEHEHHsI paJuyca aTOMOB XHMMHUYECKHUX 3IJIEMEHTOB,
METAUINYECKUX W HEMETAJUIMYECKUX CBOWMCTB IO TpymmnaM W MEePUOJAM.
3nauenue [lepronnueckoro 3akoHa u [lepruoguueckoil CUCTEMbI XUMUYECKUX
3JIEMEHTOB JUIsl pa3BUTHs Hayku W npaktuku. .M. MeHnneneeB — y4y€Hblil u

IrpaXaaHUH

3.5

Xumuyeckass cBs3b. KoBaneHTHass (HONSpHAsT W HEMOJIApHAs) CBA3b.

DNEeKTPOOTPULIATEILHOCTh XUMUUECKHUX 31eMeHTOB. MoHHas CBs3b

3.6

Crenens okucieHns. OKHCINTEIHOBOCCTAHOBUTEIBHBIC pcaknuuu. HpOIICCCLI

OKHCJIEHHS B BOocCTaHOBIIEHHI. OKHCIIMTEIN ¥ BOCCTAHOBUTEIIN

3.7

XUMUYECKUI HKCIIEPUMEHT: HU3y4YeHHE OO0pa3loB BEIIECTB METAVIOB U
HEMETAJUIOB, B3aUMOJICHCTBUE THUIPOKCUAA IIMHKA C PAaCTBOPAMU KHUCIOT U
iesnouei, NpoBeJCHUE OMBITOB, MILTIOCTPUPYIOMIUX TPUMEPhI OKUCIUTEIBHO-

BOCCTAaHOBUTEJbHBIX peakLuil (TOpEeHUE, peakliuu pas3jIoKeHHs, COCIUHEHNS)

9 KUIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

BemectBo 1 xumuueckas peakuus. [loBropenue

1.1

[Iepnonnueckuit 3akoH. lleproguyeckas cucTeMa XUMHUYECKHX AJIEMEHTOB
J.1. MenneneeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUN CBOWCTB
XUMHUYECKHUX DJJIEMEHTOB IEPBbIX TPEX MEPHOJOB, Kallks, KaJbLUsl U HX
COEIMHEHUI B COOTBETCTBHU C IOJOXKEHUEM D3JIEMEHTOB B Ilepuoanueckoin

CUCTCMC U CTPOCHUCM UX aTOMOB

1.2

CrpoeHue BemiecTBa: BMJIbI XMMHUYECKOW CBSA3M. THUIBI KPUCTAIIIMUYECKHX
pEemETOK, 3aBUCHMOCTb CBOWMCTB BEILIECTBA OT THIA KPHUCTAJUIMYECKOU
peIIETKH M BHJIA XUMUYECKOH cBs3u. Kiaccupukanus U HOMEHKIATypa
HEOPraHUYECKUX BeUIeCTB (MEXIyHapoJHas U TpUBUAJbHas). XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCAILIUXCS K PAa3IMYHBIM KJIaccaM HEOPraHMYECKUX

COGIII/IHCHI/If/'I, reHCTUYCCKas CBA3b HCOPTaHNYCCKUX BCIICCTB

1.3

Krnaccudukanys XuMuyeckux peakini 1o pa3InyHbIM pU3HaKaM (110 YUCITy U
COCTaBy YYacTBYIOUIMX B pEakIMM BEUIECTB, MO TEIIOBOMY 3(dekrty, 1o
U3MEHEHHUIO CTENEHEeH OKHUCICHUS XUMHUYECKUX 3JIEMEHTOB, 10 00paTUMOCTH,

0 YYacTHIO Karaju3aTopa). OK30- U SHAOTEPMHYECKHE pEeakluH,




TEPMOXUMHUYECKHE ypaBHEHUs. [IoHATHE O CKOPOCTH XUMUYECKOHM peaKuu

1.4

[Tonsitue 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUECKUX peakuusax. [lonsrue o
FOMOTEHHBIX M TETEePOreHHbIX peakiusax. lloHsaTne o0 XUMHUECKOM
paBHOBecuH. DaKTOpbI, BIUAIONINE HA CKOPOCTh XUMHUYECKOW peakiuu M

IMMOJIOKCHUC XUMHUYCCKOI'0 paBHOBCCHUS

1.5

OKHUCIINTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEAaKLMH,  AJIEKTPOHHBIA  OamaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHON  peakuuu. CocTaBieHHE ypaBHEHUM
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKUUl C HCHOJIb30BAHUEM MeETOoJa

AJIEKTPOHHOTO OanaHca

1.6

Teopust ANEKTPOIIUTUYECKON TUCCOLMALMU. DIIEKTPOIUTHI U HEAIEKTPOJIUTHI.
Karnonsl, aHnoHbl. MeXaHu3M JUCCOLUAIMH BEIIECTB C PA3TUYHBIMU BUIAMU
xuMudeckou cBsizu. Crenenpb aucconuanuu. CUiIbHbIE U c1a0ble JIEKTPOIHUTHI.
Peakiiun monHoro oomMeHa. Y cloBUs MPOTEKaHUSI PEAKIIM MOHHOTO OOMEHa,
MOJIHBIE M COKpall€HHbIE MOHHBIE ypaBHEHUsI peakiuil. CBONCTBa KUCIOT,
OCHOBaHHUN W COJ€l B CBETE TPEACTABICHUN 00 OSIEKTPOIUTHUECKON

Juccolnnanuu. KauecTBeHHEIE pC€aKIu Ha HOHBLI. ITonsTue o TuApPOJIN3C coyen

1.7

XUMHUECKUI HKCHEPUMEHT: O3HAKOMIIEHHE C MOJENSMU KPUCTAJUIMYECKUX
pPeImETOK HEOPraHMYECKUX BEIIECTB — METAIIOB U HEMETAJUIOB (rpaduta U
arMasa), CJI0XKHBIX BEUIECTB (XJIOpHIa HATPHs); UCCIEJOBAaHHE 3aBUCHMOCTH
CKOPOCTH XHMHYECKON pEaKIMHU OT BO3ACUCTBHUS DPA3TUYHBIX (DaKTOPOB;
HCCJIEIOBAaHUE  3JIEKTPOIPOBOJHOCTH  PAacCTBOPOB  BEINECTB, Ipolecca
JMCCOLMAllMM  KHUCJIOT, Iejaoded M coieil (BO3MOXHO HCHOJIb30BAHUE
BUJICOMAaTEPHUAIOB); IPOBEJIEHUE OMNBITOB, WUIIOCTPUPYIOLIUX MPHU3HAKU
NPOTEKaHMs peakluii HOHHOro oOMeHa (00pa3oBaHMe OcajKa, BBIICICHHE I'a3a,
oOpa3oBaHHE BOJIbl); ONBITOB, WIIOCTPUPYIOIINUX HPUMEPBl OKUCIUTEIbHO-
BOCCTAHOBHTEIIBHBIX PEAKIN (TOpEHNE, PEaKINU Pa3I0KEHHs, COCANHECHN);
pacrio3HaBaHUC HCOPTaHUYCCKUX BCHICCTB C IMOMOIIBIKO KAaYCCTBCHHBIX

peaKHI/Iﬁ Ha MOHBI; pCHICHUEC SKCIICPUMCHTAJIBHBIX 3a1a4

Hemeramne! 1 ux COCAUHCHUS

2.1

OO6mass xapakTepucTuka ramoreHoB. (OcCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTernmeHu okucieHus. CTpoeHue U (GU3NYECKHUE CBOWCTBA
MPOCTHIX BEMIECTB — TAJIOTEHOB. XHUMHUYECKUE CBOWCTBA Ha MPUMEPE XJIOpa
(B3auMoelicTBHE ¢ MeTajllaMd, HEMeTallJIaMH, HIeI04aMu). XJIOPOBOJOPO/I.
ConsiHass KUCIIOTa, XHUMHYECKHE CBOWMCTBA, IMIOJIy4Y€HUE, TPUMEHEHHE.

JlelicTBue XJiopa M XJOPOBOJIOPOJIA HAa OpraHW3M 4ejoBeKa. Baxueine




XJIOPHUABI U UX HAXOXKIACHUC B IIPUPOAC

2.2

OO6mas xapakrepuctuka 3jaeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIC cTeTeHU okuciaeHus. CTpoeHue u pu3ndecKue CBOcTBa
MPOCTBIX BEIIECTB — KHUCIOPOAAa U Cepbl. AJUIOTPONHBIE MOIUPUKALNN
KHCIIOpOJa U cepbl. XUMHUECKHE CBOWCTBa cepbl. CepoBOJOPOA, CTPOCHHUE,
(1)I/I3I/I‘-ICCKI/IC N XMMHYECKHE CBOMCTBA. OKCI/II[I)I CCPblI KaK MPEACTAaBUTCIIN
KHUCJIOTHBIX OKcUIIOB. CepHasi KHCIIOTa, GU3NYECKUE U XUMUYECKUE CBOMCTBA
(obmme kKak mpeaCcTaBUTENs Kacca KUCIOT U creruduieckre). XuMHIECKUe
peakuuy, JexKalue B OCHOBE MPOMBIIIJIEHHOIO Croco0a MOJydYeHus: cepHon
kucioThl. [Ipumenenne. Conu cCepHOW KHUCIOTHI, KAUECTBEHHAsl pEaklMs Ha
cynbdat-uoH. HaxoxaeHue cepbl u €€ COeTMHEHUN B IPUPOAC. XUMHUECKOE
3arpsi3HEHUE OKPY’KAIOIIEH Cpellbl COCAMHEHUSAMHU Cepbl (KUCIOTHBIEC TOXKIH,

3arpsi3HEHUE BO3yXa U BOJOEMOB), CIIOCOOBI €r0 NMPEI0TBPAIECHHS
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OOmas xapakTepucTuka 3jaeMeHTOB VA-rpymmbl. OcoOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHBIC CTENEHH OKHCIEHHS. A30T, paclpoCTpaHeHHE B
npupoze, pusnyeckue u XuMudeckre cBoiictsa. KpyroBopot azora B mpupoe.
AmMuak, ero (U3MYECKHMEe M XUMHYECKHE CBOWCTBA, IOMy4YCHHE WU
npumeHenne. Conu aMMOHMS, UX (U3MYECKHEe M XMMUYECKHE CBOWCTBA,
npuMeHenue. KauecTBeHHas peakiys Ha MOHbl aMMOHUS. A30THas KUCIIOTa, €€
noxydeHue, pusndeckue 1 XuMHYECKHE CBOMCTBA (00IIUe KaK IPEeICTaBUTEIS
K1acca KUCIOT M crnenu¢pudeckue). Mcmomb3oBaHne HUTPATOB M coJieit
aMMOHHSI B KayecTBE MUHEPAIBHBIX YAOOpeHHi. XMMHUYecKoe 3arpsi3HEHHE
OKpY’KaloIIel cpeibl COSTUHEHUAMU a30Ta (KUCIIOTHBIE JOXK]HU, 3arps3HEHUE

BO3/yXa, I0YBBI U BOJJIOEMOB)

24

®docdop, amnorponHsie Moaudukanuu hochopa, puzndeckue 1 XUMUUECKHE
cBoiictBa. Oxcua ¢ocpopa(V) u dochopHas Kucinora, (GU3HUECKUE U
XUMUYECKHE CBOMCTBa, moiydyenue. lcmonb3oBanue ¢ochaToB B KauecTBE

MUHEPAIbHBIX YI0OpEHUN

2.5

OO6mas xapakrepucTuka 31eMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapakTepHbIE CTENEHH OKHCICHHA. YTJIEpOJ, aIOTPOIHbIE
MOJIU(UKAIMHA, PACIPOCTPAHCHUE B TPUpPOJC, (PU3NYECKAE U XUMHUYECKUE
cBoiicTBa. Ancopouusi. Kpyrosopor yriaepona B nmpupoae. OKcuasl yrieposa,
X (U3NYECKHE M XMUMUYECKHE CBOWCTBA, JCHCTBHE Ha YKUBBIC OPraHU3MBI,
MONTyYeHUE U IPUMEHEHHE. DKOIOTUYECKUE MPOOIEMbl, CBSI3aHHBIE C OKCHUIIOM
yraepona(lV); rumoresa rino0anbHOrO MOTEIUICHHS KIMMAaTa, MAapHUKOBBIN

sbdekt. YronpHas KHCIOTa U €€ conu, uX (U3MUYecKHe W XUMUYECKUE




CBOIiCTBa, Mmoy4yeHue U npumeHeHue. KauecTBeHHas peakuus Ha KapOOHAT-
noHbl. Mcnonb3oBanne kKapOOHATOB B OBITY, MEAUIIMHE, POMBIIUICHHOCTH U

CEJILCKOM XO3AHCTBE

2.6

[TepBoHauabHBIC MMOHATHS 00 OPTAHWYECKUX BEMIECTBAX KaK O COCTUHECHHSIX
yriaepoaa (MeTaH, 9TaH, JTHIIEH, alleTWUJICH, JTaHOJ, TJIMIEPUH, YKCYCHas
kuciora). X cocrtaB m XxuMuuyeckoe ctpoeHHe. IloHATHE O OMOIIOTHYECKU
BR)XHBIX BEIECTBAX: XHpaX, OCNKax, YIJIEBOJaX — M MX POJIU B JKU3HU
yeloBeka. MarepuanbHOE€ €IMHCTBO OPTaHWYECKUX W HEOPTraHUYEeCKHX

COCIMHEHUN

2.7

Kpemunii, ero ¢Qusnyeckue W XUMHUYECKHE CBOWCTBA, IMOIyYEeHUE W
npumeHenue. CoenuHeHUs KpeMHUs B mpupoje. O0mue npeacraBieHus o0
okcuze kpemHusi(IV) u kpeMuueBoii kucnore. CHIIMKAThI, UX UCTIOJIb30BaHUE B
OBITY, METUIIMHE, TPOMBIIIUICHHOCTH. BaxkHeHIne CTponuTeNbHbIE MaTepUalbl:
KepaMuKa, CTEKJIO, LIEMEHT, 0eTOH, kene300eToH. [Ipobiemsl Ge30macHOro

HCIIOJIb30BAHUA CTPOUTCIIBHBIX MaTCPpUAJIOB B HOBCGI[HGBHOﬁ KHU3HHU

2.8

XUMHUECKUI 3KCIEPUMEHT: U3yueHHe 0o0pa3lloB HEOPraHWYECKHUX BELIECTB,
CBOMCTB COJISHOM KUCJIOTHI; IIPOBEICHNE KAYECTBEHHBIX PEAaKIUA Ha XJIOpUI-
HOHBl W HaOJIIOJICHHE NPU3HAKOB MX IPOTEKAHUs; OMBITHI, OTPAXKAIOLIUE
¢du3nUeckre U XMMUYECKUE CBOMCTBA raJlOr€HOB U UX COCTUHEHUH (BO3MOXKHO
UCIIOJIb30BAaHUE BUEOMATEPHUATIOB); O3HAKOMJICHHE C O0Opa3llaMH XJIOPHIOB
(raloreHu10B); O3HAKOMJIEHHWE C oOpa3namMu cepbl M €€ COEIUHEHUSIMU
(BO3MOXKHO HCTOJB30BAaHUE BUICOMATEPHUANIOB); HAOIIOJECHUE IIpolecca
o0yriMBaHUs caxapa MoJ JeiicTBHEeM KOHLUEHTPHUPOBAHHOM CEpHON KHUCIIOTHI,
U3y4YE€HHUE XMMHUYECKHUX CBOMCTB pa30aBiIeHHON CEPHON KHUCIIOTHI, IPOBEACHUE
Ka4eCTBEHHOM peakluu Ha cyab(aT-uoH U HAOIIOACHUE IpHU3HAKa eé
NPOTEKAHHUs; 03HAKOMJICHHE ¢ (PU3MUECKUMH CBOMCTBAMH a30Ta, pocopa u ux
COEIMHEHUI (BO3MOXXHO MCIOJIb30BaHUE BHJIEOMATEPHANIOB), 0OpaszlaMu
a30THBIX U (PocHOpHBIX yA0OpEHHUIA; MoTydyeHue, coOupaHue, paclo3HaBaHue U
U3y4YEHHUE CBOWMCTB aMMHaKa; MpPOBEJACHHE KAaUECTBEHHBIX PEaKIUil Ha HOH
aMMOHUS M (QochaT-uOH M M3YYEHHE MPU3HAKOB UX IPOTEKaHUs,
B3aMMOJEMCTBHE KOHLEHTPUPOBAHHOMN a30THOM KMCIIOTHI C MEBbIO (BO3MOXKHO
UCIIOJIb30BaHUE BHAEOMATEPUAIOB); M3Y4YEHHE MOJENeH KpUCTAIITUMYECKUX
pemiérok anMmasa, rpadura, ¢QynnaepeHa; O03HaAKOMJIEHHE C IPOLECCOM
azcopOLuU pacTBOPEHHBIX BEILIECTB AKTUBUPOBAHHBIM YIJIEM U yCTPOMCTBOM
IPOTHUBOIa3a; MOJy4YeHHEe, cOOMpaHue, paclo3HaBaHHE U M3YyUYEHHE CBOWCTB

YIJIEKUCIIOTO Ta3a; MpOBEJCHHE KAaueCTBEHHBIX peaklui Ha KapOoHAT- M




CUIIMKAT-UOHBI W H3YYCHUC IIPU3HAKOB HX IPOTCKAHHA, O3HAKOMIICHHUEC C
HpO,Z[YKI_II/Ieﬁ CHIIMKaTHOM IMPOMBINIJICHHOCTHU,; PCHICHUC S3KCIICPUMCHTAJIbHBIX

3aj1a4 110 TeMe « BakHenme HeMeTaJUIbl 1 UX COETUHEHU

Mertamisl 1 uX COCIUHCHUA

3.1

OO0mias XxapakKTepUCTUKA XUMHUYECKHUX JJIEMEHTOB — METAJUIOB HA OCHOBAaHHUH
ux nonoxenus B llepuonnueckod cucteMe XUMHUYECKUX 3iemeHToB J[.H.
MenneneeBa u ctpoeHus aroMoB. CTpoeHHe METAIIIOB. MeTalindeckas CBs3b
U METa/UIMYeCcKas KpUCTALIMYECKas pem€TKa. DJIEKTPOXUMUUYECKUN Ppsjl

HaIPSHKEHUN METAJIOB

3.2

OusnuecKkue U XMMUIECKHEe CBOWCTBA MeTaJIoB. O0IIHe crioco0bl NOTYYeHHUS
MeTasuioB. [ToHATHE O KOPPO3UM METAIIOB, OCHOBHBIE CITOCOOBI 3aLIUTHI UX OT
kopposuu. CriaBsl (CTajib, YyTr'yH, JIOPATIOMHHAN, OpOH32) U UX IPUMEHEHUE

B OBITY U IPOMBIIIIIEHHOCTH
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[[{emounble MeTamubl: nosnoxeHue B [lepuoanueckoil cucreMe XHUMHYECKUX
aneMeHToB JI.1. MenzeneeBa; CTpOCHUE UX aTOMOB; HaX0XJAEHUE B IIPUPOJE.
duznyeckne 1 XMMHUYECKHe CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCuabl
U TUIPOKCUABl HATpusi U Kanus. [IpuMeHeHue IMIeTOUHBIX METauIOB U MX

COEeIMHEHUN

3.4

[Ilemouno3eMenbHBIE METAIBI MAarHMM W KajJbI[UM: IIOJO0XKCHHE B
[lepuonuueckoit cuctemMe xumuueckux »dyemeHtoB .M. Mengeneesa;
CTPOEHUE UX aTOMOB; HaxXOXJeHHE B mpupone. Ouznueckne U XUMUYECKUE
CBOMCTBA MarHvsl M Kaibliusd. BakHelnine coeauHeHUs Kaiublus (OKCH,

TUIPOKCHI, CONN). JKECTKOCTH BOJBI U CIOCOOKI €€ yCTpaHEHUS

3.5

AnromuHui: nonoxenue B Ilepuonuueckoil cucteMe XMMHUECKUX 3JIEMEHTOB
.M. MenneneeBa; CTpoeHUE aToMa; HaxoxaeHue B npupoje. Ousndeckue n
XMUMHUYECKHE CBOMcTBa amoOMUHMSA. AMQOTEpHbIE CBOMCTBA OKCHIAa U

TUAPOKCH]IA AITFOMUHUS

3.6

Keneszo: nonoxenue B [lepuonnueckoit cucteMe xXumudeckux snementos J1.1.
MeHieneeBa; CTpOGHHE aToMa; HaxoxJeHHe B mpupone. dusmueckue u
XUMHUYECKHE CBOMCTBa jxene3a. Okcuabl, ruapokcuasl U conu xkenesa(ll) u

xene3a(lll), ux cocras, CBOMCTBA 1 TTOJTyYCHUE

3.7

XUMHUUECKUI IKCTICPUMEHT: 03HAKOMJICHHE C 00pa3iaMy METAJIJIOB U CILIABOB,
uX (PU3UYECKHMH CBOWCTBAMU; W3YYCHHE PE3yJIbTATOB KOPPO3HH METaJLIOB
(BO3MOXHO HCITOJIb30BAHUE BUJICOMATEPHAIIOB), 0COOeHHOCTEH

B3aUMOJICCTBUSL OKCHJA Kajblldd W HATpusi C BOAOW (BO3MOXHO




UCIIOJIb30BaHUE BUCOMATEPHAJIOB); MCCICIOBAHNE CBOMCTB KECTKOM BOJIBI,
mporiecca TOpPeHHsl JKele3a B KHUCTIopoje (BO3MOXKHO —HCIOJIb30BaHUE
BUJICOMATEPHAJIOB); PU3HAKOB MPOTEKAHUS KAYeCTBEHHBIX PEAKITMIA HA NOHBI
(Maraus, KaJiblus, aaoMUHES, IMHKa, xkene3a(ll) u xenesa(lll), menu(Il);
HaOJIO/IEHUE U OTIMCAHKE TIPOIIECCOB OKPAIIUBAHUS IITAMCHH NOHAMHY HATPHSI,
Kaius W Kaublust  (BO3MOXKHO — HCIOJB30BAHWE  BHJICOMATEPUAIIOB);
uccieqoBanre aMm(pOTEepHBIX CBOMCTB THJIPOKCHIA aIOMUHUS M THAPOKCHUIA
IIUHKA; PEIICHNE YKCIIEPUMEHTATBHBIX 3a71a4 110 TeMe « BakHeWnme MeTaibl

N UX COCOAUHCHU

XuMus U OKpy>Karolas cpena

4.1

HoBsie maTepuanel 1 TeXHOJOTMHU. BeliecTBa 1 Marepualibl B IOBCEAHEBHOU
JKA3HU YeJIOBeKa. XUMHUS U 3J0pOoBbe. be3onacHoe UCnoIb30BaHUE BEIIECTB U
XUMHUYECKHUX peakiuii B ObITy. [lepBas momols mIpu XUMUYECKUX 0XKOTrax U

OTPABJICHUSIX

4.2

OCHOBBI ~ JKOJOTMYECKOM  TIpPaMOTHOCTH.  XHUMHUYECKOE  3arpsi3HEHHE
okpyxaroreii cpenst [TIK. Ponb xumun B pelieHuN SKOJIOTHUECKUX MPOOIeM.
[IpupoHble MCTOYHUKHU YTIIEBOAOPOAOB (Yroyib, MPUPOIHBIN Tra3, HE(TH),

IPOAYKTHI UX NEepepaboTKH, UX POJb B OBITY ¥ MPOMBIIIEHHOCTH

4.3

XUMUYeCKUH OKCIICPUMCHT: U3YUYCHUC o6pa3u0B MaTCcpraioB (CTeKJ'IO, CIIJIaBBbI

METAJIJIOB, TOJIMMEPHBIE MaTEpUAIIbI)




IPOBEPSIEMBIE HA OI'D 110 XUMUWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30BATEJIBHOM
MPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUS

Kona
NpoBepPsIeMoOro
TpeOoBaHMs

IIpoBepsiemble TpeGOBaHUS K IPeIMETHBIM pe3yJbTaTaM
0a30BOr0 yPOBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibHOI
NMPOrpaMMbl OCHOBHOTI'0 0011ero odpasosanus Ha ocHoBe PI'OC

1

IIpencrasnenue:

1.1

O TI03HABaEMOCTH SIBIICHHM MHPUPOIBI, MOHUMaHHE OOBEKTHUBHOMN
3HAYUMOCTH OCHOB XMMMYECKOH HayKH Kak 00JacTh COBPEMEHHOIO
€CTECTBO3HAHUS, KOMIIOHEHTa OOILEeH KyJbTyphl M MPAaKTUYECKOMH
NEATEIbHOCTH YEJIOBEKAa B YCIOBUSAX COBPEMEHHOIO OOIIECTBa;

MMOHUMAaHUC MECTAa XUMHUHU CPCIU APYTUX CCTCCTBCHHLIX HAYK

1.2

O HAYYHBIX MCTOAAX ITO3HAHUA, B TOM YHUCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUYCCKUX METOAAX HMCCICAOBAHUSA BCIICCTB W HN3YUYCHUSA
XHUMHUYCCKUX peaKHHﬁ; YMEHUEC HUCIOJB30BATH MOACIMU  IJId

OOBSICHEHUS CTPOCHHSI AaTOMOB U MOJICKYJI

1.3

o cdepax mpodhecCHOHATBLHOU AeITeTFHOCTH, CBI3aHHBIX C XUMHUEH U
COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JIOCTHIKEHHSIX
XMMUYECKON HAyKH, YTO MO3BOJHUT OOYYaroIIUMCS pacCMaTpUBATh
XUMUI0O Kak cdepy cBoell Oyaymieil  npodeccuoHaNIbHOU
NESITeIbHOCTH W CICNIaTh OCO3HAHHBIM BBIOOD XHUMHUHM Kak
npodMILHOTO MpeaMeTa NpU Tepexoje Ha YPOBEHb CPEIHETro

o01mero oopazoBaHus

BJ'Ia,Z[eHI/Ie CHCTEMOM XHMHYECKUX 3HAHUU U YMCHHEC IIPUMCHATDH

CUCTCMY XUMHNYCCKUX 3HaHI/II71, KOTOpas BKIIIOYACT:

2.1

BOKHEUIINE XUMUYECKUE TOHSTHUS: XUMHUYECKUH BJIEMEHT, aToM,
MOJIEKYJIa, BEHIECTBO, MPOCTOE U CI0KHOE BEUIECTBO, OJHOPOIHAS U
HEOJIHOPOAHAsI CMECh, OTHOCHUTENIbHBIE ATOMHAsi M MOJIEKYJIsIpHas
MaccChl, KOJMYECTBO BEIIECTBA, MOJb, MOJISIPHAS Macca, MOJISIPHBIN
00BEM, OKCHJ, KUCIIOTAa, OCHOBAaHHUE, CONb (CPEIHss), XUMUYecKas
peakius, peaklnu COCIWHEHUS, PEaKIUU PAIOKCHHS, PEAKIUU
3aMeIIeHUs], peakiuu oOMeHa, TeroBor 3(deKT peakuuu, 3K30- U
SHAOTEPMHUUYECKUE PEAKIMH, PaCTBOpP, MaccoBas JOJS XUMHUYECKOTO

OJICMCHTA B COCAMHCHHUHM, MacCCOBasd 10Jd W  HNPOLCHTHAA




KOHIIEHTpALIKs BELIECTBA B PACTBOPE, SIAPO ATOMA, SIEKTPOHHBIN CIION
aToMa, aTOMHas OpOHTaj b, paJlyC aTroMa, BaJICHTHOCTh, CTENECHb
OKHCJICHHUS, XUMUYECKas CBSI3b, AIEKTPOOTPHUIIATEILHOCTD, MOJISIpHAS
U HETOJsipHAs KOBAJICHTHAsl CBs3b, MOHHAS CBS3b, METAJUITMYECKAs
CBSI3b, KPUCTAJUTMYECKAs peUIETKA (aTOMHAsl, HOHHAs!, MEeTaJTMUecKas,
MOJIEKYJISIpHasi), MOH, KaTUOH, aHHOH, 3JIEKTPOJIUT U HEIJIEKTPOJIUT,
ANIEKTPOIUTUYECKAs JAUCCOLMAIUS, PEaKIUd HMOHHOTO OOMeEHa,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIUH,  OKUCIHUTETh U
BOCCTAaHOBUTEJb, OKUCJICHHE W BOCCTAHOBJIIEHHE, AJIEKTPOJIU3,
XAMHYECKOE PaBHOBECHE, OOpaTHMBIE M HEOOpaTHUMBIC DPEaKIWH,
CKOpPOCTh XUMHYECKOW peakuuu, karamuzarop, I[IJIK, kopposus

METaJI'IOB, CIIJIaBbI

2.2

OCHOBOIIOJIATraloIINe 3aKOHbl XWMHH: 3aKOH COXPAaHEHUS MacChl,
nepuoguueckuii 3axkoH .M. MenpaeneeBa, 3aKOH IOCTOSIHCTBA

cocCTaBa, 3aKOH ABora,upo
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TEOPUM  XUMHUHU:  aTOMHO-MOJIEKYJIIpHAs  TEOpus,  TeOopus

AIEKTPOIUTUYECKON JUCCOIHAIIIHT

Brnanenue ocHOBaMM XMMUYECKOW IPaMOTHOCTH, BKITFOUAIOIIEH

3.1

yYMEHHE TPaBHJIBHO HCIIOJIb30BaTh HM3YUYEHHBIE BEIIECTBA U
MaTepuaigbl (B TOM YHUCIE MUHEpalbHbIE YJOOPEHUS, METaUIbl U
CIIaBBl, TPOJYKTHl IEPEepadOTKH  HPUPOTHBIX  HMCTOYHUKOB
yIJ1€BOA0POAOB (YIJIs, IPUPOIHOrO ra3a, HehTH) B OBITY, CEIbCKOM
XO34WCTBE, Ha TNPOW3BOJCTBE W TOHWMAHHWE 3HAYCHUS IHKHUPOB,
OenKOB, YIJEBOAOB ISl  OpraHM3Ma  4YeJlOBEeKa;  yMEHHUE
MIPOTHO3UPOBATH BIIMSHUE BEIIECTB M XUMHUYECKUX IPOLECCOB Ha

OpraHM3M YeJIOBeKa U OKPYKAIOUIYI0 MPUPOJHYIO CPEy

3.2

YMCHHUC UHTCIPHUPOBATH XUMHWYCCKHUEC 3HAHHA CO 3HAHUAMH APYTUX

yueOHBIX TIPEAMETOB

33

HAJIMYHUE OTBITa pabOTHI C PA3IMYHBIMUA UCTOYHUKAMU WH(DOpMAIIHU
M0 XUMHUH (Hay4yHas M HAy4YHO-TIOMYyJISIpHAas JHUTEparypa, CIOBapH,

CIIPaBOYHMKH, UHTEPHET-PECYPCHI)

34

yMEHHE OOBEKTHBHO OICHMBATH WH(POPMAIIMIO O BEHIECTBAX, UX
MpEeBpalIeHUSIX M  MPAKTUUYECKOM TPUMEHEHUM U yMEHHE

HCIIOJIB30BaTh €€ I peicHusd yLIC6H0-H03HaBaTCJIBHLIX 3aaad

BJ'IaI(eHI/Ie OCHOBaMH ITOHATHHHOI'O arrmapara U CHUMBOJIMYECKOTO




SA3bIKa XUMHH JJIsI COCTaBJICHUA q)OpMy.]'I HCOpPraHNM4YCCKUX BCHICCTB,
ypaBHCHI/Iﬁ XHUMHUYCCKUX peaKuHﬁ; OCHOBaMH XHUMHYECKOMN

HomeHknatypsl (IUPAC u TpuBnanbHoi)

YMeHne o0bACHATh CBA3b MOJIOKEHUS AeMeHTa B lepuonnyeckoit

CUCTCMC C YHUCIIOBBIMHU XaPAKTCPUCTHKAMU CTPOCHUA aATOMOB

5 XUMUYECKUX DJIEMEHTOB (COCTaB W 3apsii sapa, OOIlee YHUCIIO
AJIEKTPOHOB), paclpeiesieHUEM HIIEKTPOHOB IO SHEPreTHUYEeCKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPUOIOB, KaIHs M KAIbIUs
[IpencraBinenue O  MEPUOJWYECKONM  3aBUCUMOCTH  CBOWCTB
XUMHUYECKUX JIEMEHTOB (paguyc aToMa, 3JIeKTPOOTPHULIATEIHHOCTS),
6 MPOCTBIX M CIOXHBIX BEIIECTB OT I[OJIOXKEHUSI BJIEMEHTOB B
[lepuomnueckoii cucremMe (B MajblXx TMEPHOJAX W  TJIABHBIX
MOATPYNIax) 1 3JEKTPOHHOTO CTPOSHUS aToMa
7 YMmeHue KinaccupuImpoBaTh:
7.1 XUMUYECKUE FTE€MEHTHI
7.2 HEOPraHUYEeCKHEe BEIIeCTBA
7.3 XUMHUYECKHUE PEAKIIUN
8 YMeHue onpenensiTh:
o1 BAJICHTHOCTh M CTETICHb OKHCIICHUS] XUMUYECKHUX DJIEMEHTOB, 3apsil
' HOHA
g2 BUJ XUMUYECKOW CBSI3U M THUI KPUCTAUTMUECKOH CTPYKTYpHI B
' COCIMHEHMSIX
8.3 XapakTep Cpeibl B BOJHBIX pacTBOPax BELIECTB (KUCIOT, OCHOBAHU)
8.4 OKHCJIUTENIb U BOCCTAHOBUTEb
9 YMeHue xapakTepu3oBaTh (pU3nYecKue U XUMUIECKHUE CBOMCTBA:
MPOCTBHIX BEIIECTB (KUCIOPOJA, O30H, BOJOPOX, TrpaduT, anmas,
9.1 KpeMHu#, azor, docdop, cepa, XJIop, HATpUH, Kajauil, MarHui,
KaJIBIIM, aTFOMHHHH, KEJIe30)
CIIO)KHBIX BEIIECTB, B TOM YHUCJIE€ MX BOJHBIX PacTBOPOB (BOja,
aMMHUaK, XJIOPOBOAOPOJ, CEPOBOJAOPOA, OKCHIBI M THUIPOKCHUABI
97 MetaiioB [-I1A rpynn, amomunus, meau (II), nunka, xenesza (I u

III), oxcuast yrnepona (I u IV), kpemuus (IV), azora u dpocdopa (111
u V), cepol (IV u VI), cepuucras, cepHas, a3oTUCTasi, a30THas,

dhocdopHas, yroibHas, KpeMHHEBasI KHCJIOTA U UX COJIH)




MPOrHO3UPOBaTh U  XapaKTepU30BaTh CBOMCTBAa BELIECTB B

3aBUCUMOCTH OT UX COCTaBa U CTPOCHUS, TPUMCHCHUC BCUICCTB B

73 3aBUCMMOCTH OT HX CBOMCTB, BO3MOXHOCTh IPOTECKAHUS
XUMHUYECKUX TMPEBPAIICHUN B PA3IMYHBIX YCIOBHSIX
10 YMeHHe cOCTaBIATh MOJIEKYJISIPHBIE M MOHHBIEC YPABHEHUS PEaKLUid,
B TOM YHCIIE:
10.1 peakuuii HFOHHOTO OOMeHa
10.2 OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKINN
103 WUTIOCTPUPYIOUINX XUMHUYECKHE CBONCTBA H3YYEHHBIX KJIIACCOB
' (rpymnim) HEOPraHMYECKUX BEIECTB
10.4 MIOATBEPKIAIOIINUX TEHETUYECKYI0 B3aUMOCBS3b MEXKIYy HUMU
11 YMeHue BIYUCIATh (IPOBOAUTD PACUETHI):
11 OTHOCUTEIFHYIO MOJIEKYJISIPHYI0O M MOJSIPHYIO MAacChl BEIIECTB,
' MacCOBYIO JIOJIF0O XUMHUYECKOT0 3JIEMEHTA B COSMHEHUH
11.2 MAaCCOBYIO JIOJIIO BEIIECTBA B pacTBOPE,
11.3 KOJIMUYECTBO BEILIECTBA U €T0 Maccy, 00beM ra3oB
114 M0 ypaBHEHUSAM XHMHUYECKUX PEAKIUN U HAXOAUTh KOJIUYECTBO
' BEILIECTBA, 00BbEM M MACCY PEareHTOB UM IPOYKTOB PEAKIIUU
12 Bnanenue (3HaHMe OCHOB):
OCHOBHBIMH  METOJaMH HAyYHOTO TIO3HaHWS (HAaOIIO/eHue,
191 HU3MEepeHHe, SKCIIEPUMEHT, MOJISTIUPOBAHUE) MTPH U3YUCHUH BEIIECTB
' U XUMUYECKHX SIBJICHHI; yMmMeHue copmMyiupoBaTh MnpodiieMy u
MPEJIOKUTH MMyTH €€ pelIeHus
122 Oe3omacHOil pabOThl ¢ XMMHMYECKHMHU BEIIECTBAMHU, XUMHYECKON
' MOCYION U JIA0OpaTOPHBIM 000PYIOBaHUEM
MpaBUIaMu 6e30macHOro oOpareHus c BEILIECTBAMH,
UCIOJIb3YEMBIMU B TMOBCEIHEBHON JKU3HH, IPABUJIAMU MTOBEACHUS B
123 [EeJSIX COepeKESHHsI 30POBhsI U OKPYIXKAIOMICH MPUPOIHON CPEIIbI;
' MMOHMMAaHUE BpeJa (0MacHOCTH) BO3/IEHCTBUS HA JKUBBIE OPraHU3MBI
onpeaenEHHbIX BEILIECTB, croco6oB YMEHBUICHUS u
MPEAOTBPAIIEHUS X BPEIHOTO BO3ICUCTBUS
3 Hannumne nmpakTHdeckux HaBBIKOB TUIAHUPOBAHUS M OCYIIECTBICHUS
CJIEIYIOIINX XUMHUECKUX IKCIIEPUMEHTOB:
13.1

HU3YUYCHUC n OIIMCaHHEC (1)I/I3I/I‘I€CKI/IX CBOICTB BCIICCTB,




O3HAKOMJICHHUE C (1)I/I3I/ILIGCKI/IMI/I U XUMHUYCCKUMU SABJICHUSAMU, OIIBITHI,

HWIUTIOCTPUPYIOIIUEC TPU3HAKU IPOTCKAHHUA XUMUYCCKHUX peaxunﬁ

13.2

U3y4eHHe CIIOCO00B pa3JeNeHus cMecel

13.3

MIOJIyYeHUE KHUCJIOpPOJa M H3YYEHHE €ro CBOICTB; IOJIY4YEHHE
BOJIOPOJA U U3YUYEHHUE €ro CBOMCTB; MOJYYEHNE YIVIEKUCIIOro ras3a u
U3y4YEHHE €ro CBOMCTB; IOJYyYEHHME aMMHAaKa W M3YUYEHHUE €ro

CBOWCTB

13.4

IIPUTOTOBJIEHUE PACTBOPOB C OIPEACIEHHON MAaCcCOBOM JOJIEH

PacTBOPEHHOTO BEIIECTBA

13.5

MpPUMEHEHWe  HMHAWKATOpPOB  (JlakMyca,  METWIOpaHXka W
(dbeHondTanenHa) A ONpeaesieHus XapakTepa cpeiibl B pacTBOpax

KHUCJIOT U IIeJouei

13.6

WCCIIEJIOBAHUE M ONMCAHUE CBOMCTB HEOPraHMYECKUX BEIIECTB
pa3IMYHBIX KJIACCOB; M3yUYCHHUE B3aUMOJICHCTBUS KUCIIOT C METANIaMH,
OKCHUIAaMH  METaJIOB,  PAaCTBOPUMBIMH W HEPAaCTBOPUMBIMHU
OCHOBAHMSMH, COJISIMU; TOJIyYEHHE HEPACTBOPUMBIX OCHOBAHUM;
BBITECHEHHE OJHOrO0 MeTajla JPYyrMM U3 pacTBOpa COJIH;
uccienoBaHre amMQpOTEepHBIX CBOMCTB THUIPOKCHUIOB AIIOMHHHUS H

MUHKA

13.7

PEIICHUC SKCIICPUMCHTAJIBHBIX 3a1a4 I10 TEMaM: «OCHOBHBIE KJIaCChI
HCOPTaHNUYCCKUX COCHHHCHHﬁ)); ((aﬂeKTPOJII/ITI/I"ICCKaH
JUucconuanus, «Baxnenmuye HeMETaIbl U HX COCOAUHCHUA,

«Baxneinmme MeTaIbl M UX COCIUHCHU»

13.8

XMUMHUYECKHE  OKCIIEPUMEHTHI,  WUIIOCTPUPYIOUIHE  MPU3HAKH
MPOTEKaHUs PEeaKUUii HOHHOTO 0OMEeHa; KaueCTBEHHBIC PEaKIui Ha
NPUCYTCTBYIOIME B BOJHBIX PAcTBOPAaxX MOHBI: XJIOPHI-, OpOMHUI-,
nomua-, cynegar-, ¢ocdar-, KapOOHAT-, CHIMKAT-aHHUOHBI,
THIPOKCHU/I-UOHBI, KATHOHBI aMMOHUSI, MATHUS, KaJIBITHS, ATFOMUHHS,

xenesa (2+) u xenesa (3+), meau (2+), HuHKA

14

YmMmenue:

14.1

NPEJCTAaBIATh PEe3yJIbTaThl JKCIEpUMEHTa B (opMe BBIBOJOB,
JI0Ka3aTeNbCTB, IpauKoB M TaOMUI] M BBISBISATH SMIHUPUYECKHE

3aKOHOMCPHOCTHU

14.2

YCTaHaBJIMBATb CBA3U MCKAY pCaJIbHO HaGHIOIlaeMBIMI/I

XUMHWYCCKUMH SABJCHUAMU W NPOHECCAMH, MNPOUCXOAANIMMU B




MakKpo- U MUKPOMHUPE, OOBACHATh TPUUYUHBI MHOTOOOPA3Msl BEIIECTB

HNEPEYEHD 2JIEMEHTOB COAEPXKAHUS, ITIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHNHU

Kon IIpoBepsieMblIii 3JIeMEHT COACPKAHUS
1 [lepBoHayanbHbBIE XUMUYECKHUE TOHATUSA
1.1 UucTteie BemecTBa 1 cMecH. CIocOOBI pa3iesieHus: cMecei
- ATOMBI W MOJEKYJbl. XUMHUYECKHE 3JIeMEHTbl. CHUMBOJIBI XMMHYECKUX
' snemMeHTOB. [IpocThie U cloXKHBIE BEIIECTBA.
13 Xumudeckass Qopmysia. BaJeHTHOCTh aTOMOB XHMHYECKHUX OJICMCHTOB.
' CreneHb OKUCIICHUS
3aKOH TMOCTOSIHCTBAa cocTaBa BemlecTB. (OTHOCUTENbHAsh aTOMHAs Macca.
1.4 OTtHocuTenbHas MOJIEKyIgpHas Macca. MaccoBas 107151 XUMUYECKOT0 2JIEMEHTA
B COCJIUHEHUU
Is KonnyecTBo BemecTtBa. Moabs. Momsipaast Macca. MossipHbIi 00BEM Tra3oB.
' B3anMocBsI3b KOIM4eCcTBa, MacChl M YUCJA CTPYKTYPHBIX €/IMHUIL BEIIECTBA
16 OU3NYECKUE U XUMUYECKUE SBIICHHS. XUMUYECKasi PEaKkUus U €€ NPHU3HAKU.
' 3aKOH COXpaHEHUsI MacChl BEIIECTB. XUMUYECKUE YPABHEHUS
5 [lepnonnueckuit 3akoH u lleproanyeckas cucreMa XMMHYECKUX 3JIEMEHTOB
J.1. MenneneeBa. CTpoeHrue aTOMOB
Ilepnonnueckuil 3akoH. Ilepuonnueckas cucreMa XUMHYECKHX DJIEMEHTOB
2.1 .. MenneneeBa. [lepuoasl u rpynnbl. @U3HYECKUN CMBICT MOPSIKOBOIO
HOMEpa, HOMEPOB NEPHUOJIA U TPYMIIbI FJIEMEHTA
Crpoenue atomoB. CocTtaB aTOMHBIX sifiep. M3oTomnbl. DnekTpoHsl. CTpoeHue
2.2 AJICKTPOHHBIX 000JIOYEK aToMOB TEpBhIX 20 XHWMHUYECKHX JJIEMEHTOB
[Tepuonnueckont cucremsl [[.U. Menaeneesa
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XUMUUYECKHUX 3JIEMEHTOB MEPBBIX TPEX
MEePUOMIOB, KalWs, Kalblug (paguyca aTOMOB, D3JIEKTPOOTPUIIATEIHLHOCTH,
2.3 METAIUYECKMX M HEMETAIMYeCKMX CBOWCTB) M HX COCAMHEHUU B
COOTBETCTBUHU C TIOJIOKEHHEM »3JieMeHTOB B llepuoanueckoil cucreme u
CTPOEHHUEM HUX aTOMOB
3 CrtpoeHue BelecTBa




3.1

Xumuyeckass cBa3b. KoBaneHTHass (moJjisipHass M HEMHOJSIpHAs))  CBSI3b.
DNEeKTpOOTPULIATEIbHOCTh ~ XMUMHUUYECKMX  3JeMEeHTOB. VOHHas  CBs3b.

Merannuueckas CBSI3b

3.2

Tunsl kpucTaNIMYeCKUX pEIETOK (aTOMHas, HMOHHAs, MeTajuInyeckas),
3aBUCUMOCTBb CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOU PELIETKU U BUAA

XUMHYECKOH CBSI3U

Baxwuerime npeacraBuTeNM HEOPraHMYECKHX BellecTB. Hemeramwibl M uX

coeIMHEHMs. MeTalIbl U UX COCAUHEHUS

4.1

Knaccudukanus u HOMEHKJIaTypa HEOPraHMYECKUX COCIMHEHMH: OKCHIOB
(coneobpasyromue: OCHOBHBIE, KHUCJIOTHBIE, amQoTepHBbIC) U
HecoJieoOpa3yIomye; OCHOBAHWH (UIEIOYM M HEPACTBOPUMBIE OCHOBAHUS);
KUCJIOT (KUCIOPOACOJEpKalMe U OECKUCIOPOAHBIE, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIEH (CPETHUX M KUCIIBIX)

4.2

dusnuecke W XUMHUYECKHE CBOMCTBA IMPOCThIX BCHICCTB-HEMETAJIJIOB!

BOJIOPO/1a, XJIOpa, KUCIOPOa, CEPhI, a30Ta, pochopa, yriaepoia, KpeMHHS

4.3

du3znueckue U XUMHYECKHE CBOMCTBa IMMPOCTBIX BCIICCTB-MCTAJIJIOB: JIUTUA,
HaTpuA, KaJlud, Mardivisd U KaJIbOWsA, aJIlOMUHUSA, KEJIC3a. BHGKTPOXI/IMI/I‘IGCKI/II\/'I

pan HaHpH)KeHI/Iﬁ METAJlJIOB

4.4

DU3NYECKUE U XUMUUYECKHE CBOKMCTBA BOAOPOAHBIX COEAMHEHUN HEMETAIIOB:

XJIOPOBOJIOPO/Ia, CEPOBOIOPO/IA, aMMHUAKA

4.5

dusnueckre U XMMUYECKHE CBOMCTBAa OKCUIOB HemeTaiioB: cephl (IV, VI),
azota(ll, IV, V), docdopa(Ill, V), yrnepona(ll, IV), kpemuusa(I1V). [loxyuenue

OKCHUJ0B HEMETAIJIOB

4.6

Xumnueckue cBoiictBa okcunoB: MetauioB [A-IIIA rpynm, nunka, mequ(Il) u

xenesza(ll, III). [TomyuyeHne okcUa0B METAIIIOB

4.7

XUMUYECKHEe CBOMCTBA OCHOBaHUI M aM(OTEPHBIX THAPOKCHIOB (Ha IpUMEpe
THAPOKCHUJIOB QJIOMUHHUA, Keje3a, [HUHKa). [lodydeHune OCHOBaHMN W

aM(OTEePHBIX TUIPOKCUIIOB

4.8

OO01re XUMHUYECKHE CBOMCTBA KHUCIIOT: XJIOPOBOJIOPOAHOMN, CEPOBOIOPOIHOIM,
CEPHHUCTOM, CEpHOM, a30THOH, (HocHOpHOM, KpeMHHEBOU, yroiabHOU. OcoObie
XMMUYECKHE CBOWCTBA KOHIICHTPUPOBAHHOW CEPHOM W a30THOW KHCIIOT.

[Tonyuenue kucior

4.9

OOue xuMUYecKre CBOMCTBa cpeHux coneil. [lomyyenue conei

4.10

HonyquI/Ie, C06I/IpaHI/IC, paciio3dHaBaHHUE€ BOAOPOJ4, KHCIOpOJa, aMMHAKa,




YTJIEKUCIIOTO Ta3a B JabopaTopun

4.11

[Tonyuenne aMmMuaka, CEpHOM M a30THOM KUCJIOT B POMBINIEHHOCTH. O01IIme

CIOCOOBI OJTYYECHHUSI METAJIIOB

4.12

I'eneTnyeckas CBA3b MCKAY KiIaCCaMU HCOPTaHUYCCKUX COCI[I/IHCHPIP'I

XUMHUYECKUE PEAKIUU

5.1

Knaccugukanus XuMHUYECKUX peakui 110 pa3InyHbIM IPU3HAKAM: 110 YUCIY U
COCTaBy YYacTBYIOIIMX B pEaKIMU BEIIECTB, MO TermioBoMy 3ddeKkrty, 1o

W3MEHEHMIO CTEIICHEH OKMCICHUS XUMUUECKUX SJIEMECHTOB

5.2

TermoBoit APQPeKT XUMUYECKOH peakiuy, TEPMOXUMHUYECKHE YpaBHEHHUS.

DK30- U HJIOTEpMUUECKHe peakiuu. TepMOXuMUIecKre ypaBHEHUS

53

OKHCANTENEHOBOCCTAHOBUTEBHBIE peakui. OKUCINUTENN U BOCCTAHOBUTEIIH.
[Ipomieccbl  OKMCIIEHUST H  BOCCTAHOBIICHHs.  DJEKTPOHHBIM  OanaHC

OKHCIIMTEIIbHOBOCCTAHOBHUTEIIFHOM pCakuuu

54

Teopust >MEeKTPOIUTUYECKON Tucconranuu. KaTnoHbl, aHMOHBL. DJIEKTPOIUTHI

W HEOJICKTPOJIUTHI. CunpHble U c1a0bIe SJICKTPOJIUTHI. CreneHb Jucconuanumn

5.5

Peakiun noHHOTO OOMEHa. YCIOBHS MPOTEKaHUS PEaKIMid MOHHOTO oOMeHa,

TIOJIHBIE U COKPALEHHBIE HOHHBIE YPaBHEHUsSI peakLuit

XuUMUA U OKpYy>Karoas cpeaa

6.1

BemectBa m Martepuansl B IOBCEJHEBHOW JKM3HM 4YenoBeka. besomacHoe
UCTIOJIb30BAaHUE BEIIECTB M XMMHUYECKHUX PEAKUUH B J1abopaTopuu U OBITY.

HepBaﬂ IMoMompb MMpu XUMHUYICCKUX 0XKOrax U OTpaBJICHUAX

6.2

XUMHUECKOe 3arpsi3HEHHE OKpy’Karollel cpenbl (KUCIOTHBIE —J0XK[IH,
3arpsi3HEHUE TOYBHI, BO3AyXa M BOAOEMOB), CIIOCOOBI €ro IMpeIOTBPAILCHHS
[IpenenvHas nomyctumasi koHueHTpauus semectB (IIJK). Ponp xumuum B
pelIeHNH HKOJOTHUECKUX MpobieM. YcuieHue MapHUKOBOTro 3¢dekra,

pa3pylieHrue 030HOBOTO CJIOSI

6.3

[Ipumenenue cepsl, a3oTa, Gpocdopa, yriepoaa, KpeMHHUS U UX COCTUHECHUH B
OBITY, MEIWIIMHE, NMPOMBIIUICHHOCTH U CEIBCKOM Xo3sicTBe. [IpuMeHeHue
METAJUIOB M CIUIaBOB (CTajb, YyryH, MIOPATIOMHHUH, OpoH3a) B OBITY U
MIPOMBIIIICHHOCTH MX coequHeHnH. [IoHATHE 0 KOPPO3UU METAIIIOB, OCHOBHBIE

CTIOCOOBI 3aIIUTHI UX OT KOPPO3UU

6.4

[IpupoaHble HMCTOYHHUKM YTIJIEBOJIOPOJOB (Yrojib, MPUPOAHBIA Ta3, HeDTH),

MPOYKTHI UX MepepaboTKu (OEH3MH), UX POJIb B OBITY M MPOMBIILIIECHHOCTH

6.5

HepBOHa‘-IaJIBHBIe oHATHS 00 OPraHMvYCCKUX BCHICCTBAX KAK O COCAUMHCHUAX




yriepozaa (MeTaH, 3TaH, 3TUIIEH, alleTUJIEH, 3TaHOJ, TJIMLIEPUH, YKCYCHAsI KUCIIOTa).
[ToHsiTHE 0 OMOJOTUYECKU BXKHBIX BEILIECTBAX: JKUPAX, OENKaX, yrIeBoaax — U UxX

POJIM B JKU3HU YCIIOBCKA

7 Pacuérnr:
7.1 1o ¢popMysaM XUMHYECKUX COSTUHEHUIN
7.2 Macchl (MacCoBOM) TOJIM PaCTBOPEHHOTO BEIIIECTBA B PACTBOPE
7.3 110 XUMHUYECKUM YPaBHEHUSIM

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JUIA YYHEHUKA

1. VYuyeOnuk: Xumus: 8-if kiacc: 6a30BbIi YPOBEHb



Astopsr: ['abpuensa O.C., OctpoymoB W.I'., Cnagkos C.A.
AO "UzparensctBo "IIpocBemienue".
2.Yuebnuk: Xumus: 9-i kiacc: 0a30Bbli ypOBEHb

Astopsl: ['abpuensn O.C., OctpoymoB N.I'., Cnagkos C.A.

AO "UznatensctBo "IIpocBemienue".

METOAUYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

1. T'abpuensa O.C., Tpurybuak . B. «Xumus B Tectax, 3aayax u
ynpaxHeHusax. 9 knace». M.: IIpocsenienue.

2. T'abpuensu O.C., Tpurybuak U. B. «Xumus B Tecrax, 3aga4ax u
ynpaxHeHusax. 8 kinace». M.: IIpocsenienue.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

UHTEPHET
1. Emunoe conepskanue o01mero oopazoBanus. MeToIU4YECKUEe MaTepUAIIBI.

(https://content.edsoo.ru /)

2. IHOC Mos mikona (https://myschool.edu.ru /).
3. bubnmuoteka LIOK ( https:/mounypoxi.pdy/).

JlemoBepcHsi OLIEHOYHBIX MATEPHAJIOB.

HTOoroBnie KOHTPOJIbHbIE U3MEPHUTEIbLHbIE MATEPHAJIbI
8 kiacce

1. YeThipe 3HEPTETUYECKUX YPOBHS COJICPIKUT DIICKTPOHHAS 000JI0UYKA aTOMa!
a) Kajaus


https://xn--h1aafgkbnx.xn--p1ai/
https://myschool.edu.ru/
https://content.edsoo.ru/

0) 6epuruus
B) KpEMHUS
T) reaust

2. lllecTh 2NIEKTPOHOB HAXOAATCS] HA BHEIITHEM SHEPTreTUIECKOM YPOBHE aToMa:
a) 30JI0Ta

0) yriaepona

B) XpOM

I') KUCJIOpO/ia

3. Beibepute coeiMHEHNE C KOBAJIGHTHOM MOJIIPHON CBA3BIO:
a) H, 6) H.S
B) Nal 1) N>

4, BLI6epI/IT€ (I)OpMy.Hy COCIMHEHUS CEPBI, B KOTOPOM OHa MPOABIIACT CTCIICHDb OKHUCIICHUA -2:
a) SOz

0) SO;

B) MgS

F) SFG

5. Beibepute popmyny oxcuna sxenesa (I1I):
a) FeO

6) FCC13

B) F6203

F) OF2

6. BLI6epI/ITe pAan (I)OpMYJ'I, B KOTOPOM BC€ BEHICCTBA ABJIAIOTCSA OCHOBAHUSIMMU:
a) F6203, Zl’lO, CU(OH)z

6) Ba(NO3)2, Ba(OH)z, HzSO4

8) KOH, Fe(OH);, NaOH

r) Zn(OH),, HCI, H,O

7. Oxenp xansuust CaO pearupyer c:

a) HNO;

6) Li,O

B)Cu

F)MgSO4

8.Cymma ko3¢ unmenton B ypaBuenuu peakiuu ~ CuO + Al — Cu + AlxO3 paBHa:
a)7

0) 5

B) 8

r)9

9. YpaBHeHHE peaklIUK 3aMEIICHUS:
a) Zn + 2HCI = ZnCl, + H,

6) Zl’lO + HzSO4 = ZHSO4 + HzO

B) Cu(OH), = CuO + H,0

r) Fe + S=FeS

10. Bei6epurte ypaBHEHHE IEKTPOIUTHYECKON aucconuanun st Ba(NOs).:



a) Ba(NO3)2 =Ba* + NOs
6) Ba(N03)2 =Ba+2 NO3
B) Ba(NO;), = Ba*+ 6 NO
F) Ba(N03)2 = Ba* +2 NO5y

11. BeiOepurte kpaTkoe HOHHOE ypaBHEHHUE JJIsl PEaKINU 2KOH + H,SO4 = K»,S04+ 2H,0:
a) OH + H=H,0O

0) 2KOH + 2 H= 2K+ 2H,O

B) 20H + 2H™= 2H,0

r) 2K+ 20H+ 2 H'+ SO,*= 2K+S0,*+2H,0

6 3a0anuu 12,13 na ycmanogieHue coomeenmcmeus 3anumiunme Hanpomue yugp oyxey
12. YcraHoBUTE COOTBETCTBHE MKy (OPMYIION BEIIECTBA M €T0 MPUHAIC)KHOCTHIO K
OTpezielIeHHOMY KJIacCy HEOPraHUYECKUX COEAMHEHUH.

Knacc BeriecTs: dopmyiia BelecTna:

1)okcumb a) HNO;

2)OCHOBaHHUS 0) P,Os

3)KHUCTOTHI B) Fe(OH);

4) conu r) Mg(NOs),

13. YcTaHOBUTE COOTBETCTBUE MEX/1y YPAaBHEHHEM PEaKIIMK U TUIIOM XUMUYECKOH peakiiu

YPABHEHUME TUIT PEAKLIMN

1) 02 +4NO; +2H0 =4HNO; A) peakuysi pa3aoKeHus

2) AgNO;3 +HCI = AgCl + HNO3 b) peakuus coeTMHEHUS

3) CaCO; =CaO + CO, B) peakius 3amernieHus

4) [Fe +CuSO4 =FeSO4 +Cu ') peakiust oOMeHa
Yactp 2

14. Hanumure YpaBHCHHA MPAKTUYCCKU OCYIICCTBUMBIX XUMHNYCCKUX peaKHHﬁ. BLI6epI/ITe PCaKInro
O6M€Ha " 3alIMIIUTE €€ B MOJICKYJIIPHOM MU HOHHOM BHUC.
1.Cu+ O, =
2.CuO +H,0=
3. CuO + H,SO, =
4. CuSO4 + NaOH =

15. CoctaBbTe ypaBHEHUE PEAKIMK FOpeHUs Kanblus. Boerurcnure, kakoit 00bEM Kucaoposa (H.y.)
notpedyeTcst JUIst MOJHOro Ckuranus 20 r KanpLus.

HNToroBnie KOHTPOJIbHbIE H3MEPUTEIbHbIE MATEPUAJIbI
9 kJacce

1. AToM Kakoro sjeMeHTa UMEET CIeayolee cTpoeHue 2e, 8e, 3e :




1) Si2) Mg 3) Al 4) Ca

2. KucnoTHOCTh OKCHIOB, 00pa30BaHHBIX dJieMeHTaMu [V A — rpymimsl, CBEpXy BHH3:
1) He u3meHseTcs

2) u3MeHseTcs NePUOANUECKU

3) yBenuumuBaercs

4) yMeHbIIIaeTCs

3. U3 npeanokeHHBIX psJIOB, BBIOEpUTE TEHETUUECKUI psil MeTasuIa:

1) Li— Li,O — LiOH - LiCl

2) P- P,Os — H;PO4 — Na;PO,

3) Al- ALO; — Al (OH); — Al (NO:s);

4) N, — N,Os — HNO; — Ba (NO3),

4 . B kakoM psiiy IpeCTaBIIEHbI IPOCTHIE BEIIECTBA-METAIIIbI:

1) x70p, HUKENB, cepedpo 3) xene3o, Oapuid, HaTpU

2) anMas, cepa, Kaiabliuid 4) KHCIIOPO, 030H, a30T

5. Kakyto creneHb OKHCIEHUS MPOSIBISIIOT IIEJI0YHO3EMEeNbHbIE METAJIbl B COSTMHEHUSX ?
1)+2 2)+3 3)-2 4)+1

6. Tun XuMUYECKOH CBSA3M B IPOCTOM BEILECTBE JIMTHU:

1) nonnas 2)KOBaJICHTHAS TIOJIIpHAs

3)KoBaJICHTHAsI HETIOJsIpHAsT ~ 4) METaJTHYECKast

7. 'opeHue antoMUHHUS B KUCIIOPO/E OTHOCUTCS K PEaKLIUU:

1) paznoxenust 2) COeTUHEHUS

3) obmeHa 4) 3amernieHus

8. B kakoM psiiy mpecTaBIeHbI IPOCTHIE BEIIECTBAa-HEMETAIIIbI:

1) xop, HUKENb, cepedpo 3) xkene3o, pocdop, pTyTh

2) anma3s, cepa, KaJabIui 4) kucnopon, yriepos, a3otT

9. Kakyto popmyy umeer cynbdaT-HOH:

1) S°2) SO;*3) SO+ 4) S*

10. Cymma k03 pHIIMEHTOB B YpaBHEHHUHU B3aUMOACUCTBUS OpoMa ¢ BOJIOPOJIOM:

)3 2)4 3)2 4)5

Ipu svinonnenuu 3a0anuii 11-14 x xasxcoomy snemenmy nepeoco cmoabya noobepume
coomeemcmayouuil dieMeHm 6mopo2o cmoaoya. 3anuwume 6 mabauyy evlopantsvie Yyu@pol
noo coomgeemcmaytowumu oykeamu. L{ugper 6 omeeme mocym nosmopsamucsi.



11. YcTaHoBUTE COOTBETCTBHE MCKIOY cxeMoi pCaku U UBMCHCHHUECM CTCIICHHU OKUCJICHUA
OKHCIINTEIIA:

A ) FeCl; +HI = FeClL, + I, + HCI HCI=Cr!

B YFeCl, + Cl, = FeCl, 221" I,

B )KCIO; =KCl + O, 3)Fe* Fe™

I' )Fe;O,+ HI = Fel, + I, + H,O 42070’
5)CL2CT
6) Fe”Fe™

12. YcTaHOBHTE COOTBETCTBUE MEXKY YACTHUIIEH U paCIIpEeIEICHUEM IEKTPOHOB 110
HHEPreTUYECKUM YPOBHSM:

Yacrtuna: Pacnpenenenue 3neKTpoHOB:
A) Ca’ 1) 2e, 8e, 8¢, 2¢
B) A’ 2) 2e, 8¢, 2¢
B) N* 3) 2e, 5e
) N° 4) 2e, 8e, 3e
5) 2e, 8e,18e,4¢e
6) 2¢, 8¢

13. YcraHOBHUTE COOTBETCTBHE MEXKIY BEIIECTBOM M CTEIIEHbIO OKHCICHUS a30Ta B HEM.

BemecrBo: CreneHb OKHC/ICHHUS:
A) HNO; 1)-3
b) Fe(NOs3)s 2)-2
B) NaNO, 3)+1
I') NH,OH 4)+3
5)+5
6) 0
14. YcTaHoBHTE COOTBETCTBUE MEK/Y Ha3BaHHEM BEILECTBA U (POPMYIION COETUHEHUS:
Ha3sBanmue BemecrBa: DopmyJia COeIMHECHUS:
A) cynbgat Gapus 1) Ca (OH),

b) cepoBonmoponas kuciora  2) BaSO,
B) runpokcun nutus 3) Li,O

I') oxcun yranepona (1) 4) CO



5) HaS
6) LiOH

Yactp 2

Bo 2-0ii yacTi 1aHO 0JIHO 3a/1aHKMeE, B KOTOPOM HEOOX0IMMO COCTABUTH LEMOYKY
YPaBHEHUIl peaKkuuii.

15. Ilo naHHOM cXeMe COCTaBbTE YPABHEHUS XMMHUUECKHUX PEAKIIMHA. Y KaXUTE TUI KaXKI01
peaxkuuu.

Li— Li,O0 — LiOH — Li,SO,



		2026-09-28T17:02:20+0400
	Агеева СН




