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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



JecTBUH, crnenuduUecKue JIsd TIPEAMETHON 00macTu  «XHUMHS», BHJIBI
JEATEIbHOCTH IO  IOJYYEHHI0 HOBOTO  3HAHUA, €ro HWHTEpIpETaluH,
peoOpa30BaHUIO U TPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX M HOBBIX CUTYAIIHSX.

K xoHiy 00yuenus B 8 kjiacce npeaMeTHbIE pe3yJbTaThl HA 0A30BOM YPOBHE

JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYJAIOIIMXCS YMEHUH:

e PpACKpBIBaTh CMBICI OCHOBHBIX XMMHWYECKHX IMOHSATHUW: aTOM, MOJIEKYJa,
XUMHUYECKUH 3JIEMEHT, MPOCTOE BEIIECTBO, CJIO0KHOE BEIIECTBO, CMECH
(omHOpOIHAS M HEOJAHOPOHAs), BaJIGHTHOCTb, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJWYECTBO BEIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBas JI0JIsl XUMHUYECKOTO AJIEMEHTa B COSMHEHUU, MOJISIPHBIN 00BEM,
OKCHJ, KHCJIOTa, OCHOBAHHUE, COJIb, SJIECKTPOOTPUIATEIBHOCTh, CTENEHb
OKHCIICHUS, XUMHUYECKasl peaxkuus, KiacCUu(PUKalus peakiuil: peakiuu
COCIMHEHUS, PEAKIUU PAa3J0KEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMUUYECKHUE PEaKIIUU, TETUIOBOM (P(HEKT peakiinu,
SJIpO aToMa, JIEKTPOHHBIN CJI0M aTomMa, aTOMHasi OpOUTalIb, paguyc 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 OINpeIeNsTh BaJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHMSX,
CTENEHb  OKUCJICHMS  BJEMEHTOB B  OWHApHBIX  COCIUHEHUSX,
MPUHA/JIEKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIAcCy COEIAMHEHUN 10
dbopmynam, BHUJ XUMHUYECKOM CBSI3M (KOBAJIGHTHAas W MOHHAs) B
HEOPTraHUYECKUX COCAMHEHUSX;

e packpbiBaTh cMbIc llepuognueckoro 3akona [J[. WM. Menneneena:
JEMOHCTPUPOBATh MOHUMAHUE NEPUOJMYECKON 3aBUCHUMOCTH CBOWMCTB
XUMHYECKUX JJIEMEHTOB OT UX MOJOKeHUs B llepmoamueckoil cucreme,
3aKOHOB COXPAHEHHUSI MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTrajipo;

e ONUCHIBATH W XapakTepus3oBaTh TaOMMuHYO (opMy Ilepuoguyeckoit
CUCTEMBbl XMMHMUYECKHMX DJJIEMEHTOB: pa3Iu4aTb MOHATHS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mnobouynas noarpynna (b-rpynmna)», mMansie u
OOJIbIlIME TEPHUOJIbI, COOTHOCUTH OOO3HAUEHHS, KOTOPhIE HUMEIOTCA 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 KJIACC
Kosun4yecTBo yacos
Ne HaumeHoBaHue pa3iesioB u dueKkTpoHHbIE (LM pPOBbBIE)
KoHTpoJbHbIe IIpakTHYeckue
n/n TeM IMPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoTsbI padoTsbI
Paszgea 1. [lepBoHayaibHbIe XMMUYECKHUE TOHATHUS
Xumusi — BaxkHasi 00J1aCTh

11 €CTEeCTBO3HAHUS U 5 5 bubmuoreka [JOK

' IIPAKTUYECKOU AEATEIbHOCTH https://m.edsoo.ru/7f41837¢

YeJI0BEKa

12 BemecTBa 1 xummuueckue 15 1 bu6nuoreka [JOK

' peaxiuu https://m.edsoo.ru/7f41837¢

Hroro no pasneny 20

Pa3nes 2. BaskHeiilnne npeacTaBuTeIM HEOPraHNYEeCKUX BellecTB
)1 Bosnyx. Kucnopon. [lonsitue 6 bubnuorexa [JOK

) 00 okcumax https://m.edsoo.ru/7f41837¢
29 Bogopon. Ilonsitue o g | bubnnorexa [JOK

' KHCJIOTax U COMNsX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsl. [Tonsitue 06 5 ) 1 bu6nuoreka [JOK

' OCHOBAHUSX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJ1aCChI 1 1 1 bubmoreka [JOK

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

Hroro no pazneny 30

Pasznea 3. [lepuoaudeckuii 3akon u [lepnoanyeckas cucrema xumudeckux 1eMenToB JI. . MenjeneeBa. CTpoenne aToMOB.



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

XumMuuyeckas cBsizb. OKHCJINTENbLHO-BOCCTAHOBUTEIbHbIE PC€aKIuu

Ilepunonnueckuil 3aK0H U
31 [lepuoauueckas cucrema 7 bu6mmoreka [IOK
' XUMHUYECKHUX AeMeHToB [[. U. https://m.edsoo.ru/7f41837¢
MenneneeBa. CtpoeHne atoma
. é(HMquCKa;I CBSI3b. . ) Bubmiorexa LIOK
’ KHCIHTEILHO- https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTEIBHBIC PEAKITUU
o 15 bubmuoreka [JOK
TOro 1o pasiety https://m.edsoo.ru/7f41837¢c
p 3 bu6mmoreka [{OK
C3CPBHOC Bpemi https://m.edsoo.ru/7f41837¢
OBUIEE KOJIMYECTBO YACOB I10 68 5
[TPOT'PAMME



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

9 KUIIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbBbIE
HauMeHoBaHue pa3/iejioB U TeEM (uudpoBbie)
Ne i/m P KoHnTposbHbI IIpakTH4eckue op
NPOrpamMMmslI Bcero o0pa3oBaTe/bHbIE
e padoThbl padoThI
pecypchl
Pa3nen 1. BemecTBo M XMMH4YeCKHeE PeaKINu
L1 [ToBTOpEeHue u yroyOnenue 3HaHUN 5 1 bub6mmorexa LIOK
' OCHOBHBIX Pa3/IeIoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnuorexa [JOK
' peakuuii https://m.edsoo.ru/7f41a636
13 DNEeKTPOUTHYECKAs JUCCOLMAIIHSL. 2 | | bubnmoreka [JOK
' XVMUYECKHE PEAaKIIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nes 2. HemeTasuibl M X COeIMHEHHS
21 OO0m1ast XxapaKTepUCTHKA XUMUYECKHX 4 1 bu6nuorexa LIOK
' aneMeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTeprucTHKa XUMUYECKIX
2.2 snemeHToB VIA-rpynmnsl. Cepa u eé 6 Bubmmorexa [JOK
) PYHIBL: 3-€p https://m.edsoo.ru/7f41a636
COEIMHEHHUS
OO61as xapakTepucTUKa XUMUYECKIX
2.3 anemMeHToB VA-rpynmsl. A3ot, hochop u ux 7 1 bubmmorexa [OK
) PYTHTBL ’ p https://m.edsoo.ru/7f41a636
COEIMHEHHUS
OO6m1as XxapaKTepuCTUKa XUMUUECKHIX
2.4 aneMeHToB [VA-rpynnsl. Yriepon u 8 1 2 bubmmorera [JOK
' ) PYHIIBL Y TICPOL htps://m.edsoo.ru/7f41a636
KPEMHUH U UX COCIUHEHUS



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

Hroro no pazgeny

25

Pa3zngena 3. Mera/LiIbl M X COeIMHEHUSA

. bu6mmoreka [IOK
3.1 Obmwie cBoficTsa METAIIOB 4 https://m.edsoo.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxxueiimue MeTamibl 1 UX COEIUHEHUS 16 hitps://m.cdsoo.rw/7f412636
Hroro no pazgeny 20
Pazgea 4. Xumus 4 OKpyKamomas cpeaa
4.1 BemecTBa 1 MaTepuaisl B )KU3HU YeJI0BEKA 3 bubmorexa LOK
' B p https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOE BpeMs 3 bubmmorexa TIOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE IIJTAHUPOBAHHUE

8 KJIACC
KosmnuecTBo yacos DJIEeKTPOHHbIE
Ne Hara uudposbie
Tema ypoxka Kontpoasnbie | IlpakTuueckue
n/n Bcero U3yuyeHusi | oOpa3oBaresibHbIE
padoThI padoThI
pecypcsbl

1 IIpeamer xumun. Ponbs xumuu B 1 bubnuorexa [IOK
JKU3HHU 4YejloBeKa. Tena 1 BellecTBa https://m.edsoo.ru/ff0d210c

) [TonsiTue 0 MeTOAaX MO3HAHUS B 1 bu6mmoreka [{OK
XUMUHU https://m.edsoo.ru/ff0d227¢
[IpakTuueckas pabora Ne 1 «IIpaBuiia

3 paboTHI B 1a00paTOPUU U IPUEMBI i bubnuorexa [JOK
oOparnieHus ¢ J1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
00opyI0BaHUEM»

4 Uucteie BemecTBa U cMech. CrmocoOb! | bu6nmorexa [JOK
paszaeneHus cMecen https://m.edsoo.ru/ff0d26ca
IIpakTnueckas padora Ne 2

5 «Paznenenue cMmeceit (Ha mpumepe 1 bubmorera [IOK

A . p p https://m.edsoo.ru/ff0d28c8
OYUCTKHU IIOBAPEHHOU COJIN)»
bu6nmorexka [JOK
6 A 1
TOMBL 1 MOTICIYIIH https://m.edsoo.ru/ff0d2a6¢

7 XUMHUYECKHE 2JIEMEHTBI. 3HAKU 1 bubmuoreka [JOK
(CUMBOJIBI) XUMHUYECKHUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTblie U COXKHBIE BEIIECTBA 1 bubmorexa HOK

p t https://m.edsoo.ru/ff0d2a6¢



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

bu6mmoreka [IOK

9 A -
TOMHO-MOCKYIVIPHOS yHCHHE https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.
10 Xumudeckas opmyiia. BaaeHTHOCTE bubmorexa OK
pMyJa. https://m.edsoo.ru/ff0d2eae
aTOMOB XUMUYECKUX JIEMEHTOB
1 OTtHOCUTENBHAS aTOMHAsI Macca. bubnuorexa [JOK
OtHocuTeNbHasE MOJIEKYJIIpPHAs Macca https://m.edsoo.ru/ff0d323c¢
12 MaccoBas 1011 XHUMUYECKOr 0o bu6nmorexa [JOK
3JIEMEHTA B COCIMHECHUU https://m.edsoo.ru/ff0d350c
13 Konuuectro BemiectBa. MoJib. bubmuoreka [JOK
MonsipHasg macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKNE SIBIICHUS. bubmuorexa [IOK
XuMunueckas peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U ycrnoBus NpOTEKaHUs bubnuorexa [JOK
XAMUYECKHX PEAKINHT https://m.edsoo.ru/ff0d3al 6
16 3aKOH COXpaHEHHS MacChl BEIIECTB. bubnuorexa [JOK
XHUMUYECKUE YPABHEHHUS https://m.edsoo.ru/ff0d3b88
Brruucnenust konudecTa, Macchl
17 BEIIECTBA 10 YPAaBHEHUSIM bubmoreia HOK
H ypapHen https://m.edsoo.ru/fl0d5708
XUMHUYECKUX PEaAKIUi
Knaccudukaius XuMHIECKUX
18 €aKlMi (COeAMHEHUS, PA3JIOKEHUS bubmmorexa [JOK
beai A P ’ https://m.edsoo.ru/ff0d3£34
3aMelIeHMs], 0OMEHa)
M. B. JIoOMOHOCOB — y4Y€HBIN-
19 sHIMKIoNeAnCT. O600IIeHNe U bubmmorexa [JOK
H AT, H:I https://m.edsoo.ru/ff0d40c4
CUCTEMaTHU3als 3HAaHUI
20 Kontponbnas paborta Nel mo teme bubmmotexa [JOK

«BemniecTBa 1 XMMHUECKHE pEaKkum»

https://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2d50

Bo3nyx — cMech razos. Coctan

bu6mmoreka [{OK

21 BO3/1yXa. KHCIIOpOA — dJIeMEHT H https://m.edsoo.ru/ff0d448e
npoctoe BemecTBo. O30H
Ou3NYECKHEe U XUMUYECKUE CBOKCTBA
22 KHCII0po/ia (peakluyi OKUCIICHUS bubamorexa HOK
posa tpeait : https://m.edsoo.ny/ff0d4614
ropenue). [lonstre 06 okcumax
CriocoObI TOJTy4eHUsT KHCIIOPO/ia B
23 1ab0paTopuu U POMBIIUICHHOCTH bubmmorexa [JOK
patop P ' https://m.edsoo.ru/ff0d497a
IIpumeHeHne kucnopoaa
TemnoBoit 3¢ ekt XumMuuecKo
24 peakuuu, MOHATHE O bub6nuoreka [IOK
TEPMOXUMUYECKOM YPAaBHEHUH, DK30- https://m.edsoo.ru/ff0d4790
Y SHAOTEPMUYECKUX PEaKLUIX
TomnuBo (HedTh, yroiab U METaH).
25 3ar }ISHGIEI/IC(II;OB yxa CHIOCOOBI 2:1“0 bubmmorexa [IOK
p yxa, https://m.edsoo.ru/ff0d4c4a
MIPeIOTBPALICHUS
[TpakTrueckas padota Ne 3 o Teme
26 «ITonmydyenne u coOupanue bubmorexa [TOK
y p . https://m.edsoo.ru/ff0d4aec2
KHCIIOpO/1a, H3yUEHHUE er0 CBONCTBY
7 Bonopoa — anemeHT u npocroe bu6mmoreka [{OK
BeliecTBO. HaxoxaeHnue B nmpupoje https://m.edsoo.ru/ff0d4dd0
)3 dusnyeckyue U XUMUYECKHE CBOMCTBA Bbu6mmorexa [JOK
Bojiopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubmnoreka [IOK
29 ITo € 0 KHCJIOTax M CO
TUITHE © ICHETOTAR 1 cObx https://m.edsoo.ru/ff0d50d2
30 Crioco6bl TToJTy4eHust BOAOPO/Ia B bubnmorexa [JOK
nmabopaTopuu https://m.edsoo.ru/ff0d4dd0
31 ITpakTuyeckas pabora Ne 4 o Teme bubnuoreka [IOK



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d448e

«Ilonydyenue u cobupanue BoaOpoa,
W3yYE€HHUE €r0 CBONCTBY

https://m.edsoo.ru/ff0d4{42

MounsipHblii 00BEM ra3oB. 3aKOH

bu6mmorexa [JOK

32
ABorazipo https://m.edsoo.ru/ff0d542¢
Brruncienus o0n8Ma, KOJIMYECTBA

33 BEILIECTBA ra3a M0 €ro U3BECTHOM bubmorexa HOK

o . Y https://m.edsoo.ru/ff0d55a0

KOJIMYECTBY BEIIECTBA WK 00BbEMY
Brruncnenus 006EMOB ra3oB 1Mo

34 ABHEHUIO PEAKLIMU HA OCHOBE bubmorexa HOK
P ..p . . https://m.edsoo.ru/ff0d5708
3aKOHa 00BEMHBIX OTHOIIIEHUH ra30B

15 Du3nYeCcKre 1 XMMUYECKUE CBOWCTBA bubmuoteka [JOK
BOJIBI https://m.edsoo.ru/ff0d587a

36 CoctaB ocHoBanuii. [Tonsitue 06 bubnuorexa [JOK
UHIUKATOPAX https://m.edsoo.ru/ff0d59e2
Bopna xak pactBopuTes.

37 Haceplmennsie 1 HeHACKIIEHHBIE Bbu6muorexa [JOK
pactBOpbl. MaccoBasi 0J1sl BEIIEeCTBa https://m.edsoo.ru/ff0d5b40
B pacTBOpe
[IpakTuueckas pabora Ne 5 o teme

18 «IIpuroTtoBiieHre pacTBOPOB C bubnmnoreka [JOK
OnpeaeIEHHON MacCOBOM 10er https://m.edsoo.ru/ff0dSeba
PacTBOPEHHOTO BEIIECTBA»

39 Konrponsnas padora Ne2 o reme bubnuoreka IIOK
«Kucnopoa. Bogopoxn. Bona» https://m.edsoo.ru/ff0d6342

40 Oxcunpl: cocTaB, KiaccupuKanus, bu6nmmoreka [IOK
HOMEHKIATypa https://m.edsoo.ru/ff0d664e

41 [TonydyeHue 1 XuMHUYECKHE CBOICTBA bubnnorexa [JOK

KHCJIOTHBIX, OCHOBHBIX U

https://m.edsoo.ru/ff0d664e
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aM(pOTEPHBIX OKCHUIOB

4 OcHOBaHHS: COCTaB, KJIACCU(DUKALINS, bu6nmorexa [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca
143 ITonyuyenue u XMUMUYECKUE CBOMCTBA bubnuoreka [IOK
OCHOBaHUU https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccuduxarus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonydyeHue 1 XuMHUYECKHE CBOMCTBA bu6mmoreka [{OK
KHCIIOT https://m.edsoo.ru/ff0dfee2
Conu (cpennue): HOMEHKIIATypa,
46 cnoco((SLII) OJI q)eHI/ISI XI/IMI/ILIZEKI/Ie bubmmorexa [IOK
N y ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[IpakTuueckas padora Ne 6. Pemenue
47 AKCIIEPUMEHTAJIbHBIX 3374 110 TEME bubnmorexa [JOK
«OCHOBHBIE KJIACChl HEOPTAaHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUI
I'enernueckas cBs3b MEKIY
48 KJIaCCaMHU HEOPTAaHUYECKUX buGmnorexa [IOK
. p https://m.edsoo.ru/00ad9a50
COEINHEHNI
49 O06001IeHNE U CUCTEMATH3ALIHS bubmuoreka [JOK
3HAHUH https://m.edsoo.ru/00ad9cb2
Kontponbnas paborta Ne3 mo teme
50 "OCHOBHBIE KJIACCHI HEOPraHUUECKUX Bubmrorexa ITOK
. p https://m.edsoo.ru/00ad9%¢1a
COEeIMHEHNI
[TepBbie MOMBITKH KTacCUPUKAII
51 XUMHUYECKUX dJIeMeHTOB. [loHsTue o bubmorexa LOK
' https://m.edsoo.ru/00ad9ffa
TPyIIax CXOAHBIX DJIEMEHTOB
52 [Mepuoanveckuii 3aKoH U bubnmnoreka LIOK
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[Tepuonuueckas cucrema
XUMHUYECKUX djiemMeHToB /I, .
Meunneneena

https://m.edsoo.ru/00adas52c

53 [Tepuopl, rpynibl, HOATPYIIIBI bubmorexa HOK
PHOJBL TPY - HOAPY https://m.edsoo.ru/00ada52¢
54 Crpoenue atomoB. CocTaB aTOMHBIX bubnuorexa [JOK
saep. M3oTomsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000JI0UeK
55 aTOMOB 3J1eMeHTOB llepuoanueckoii bubmorexa HOK
pHo https://m.edsoo.ru/00ada6bbc
cuctemsl /. 1. Menneneena
XapakTepucTuka XMMHUUECKOTO
56 3JIEMEHTA 10 €T0 MOJIOKECHHIO B bubmuoreka [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoguueckoro 3akoHa
57 JUISl pa3BUTUSI HAYKH U MIPAKTUKH. []. bub6nuoreka [IOK
N. MenaeneeB — y4€HbIi, I1€1aror 1 https://m.edsoo.ru/00ada96e
rpaKJIaHuH
PesepBHblit ypok. O60011IeHNE U
58 CI/ICTEMaTI/BZ pI/IH 3HaHUH / bubmorexa HOK
. fl https://m.edsoo.ru/00adb33¢
Bcepoccuiickasi mpoBepouHas paboTa
Kontponbnas padota Ne4 o teme
59 «CTtpoeHne aroMa. XuMHUYECKast bubmuorexa [JOK
cBs13b» / Beepocceuiickas https://m.edsoo.ru/00adb486
MpoBepoyHasi paboTa
60 DNEeKTpOOTPULIATEIBHOCTh ATOMOB bubnuorexa [JOK
XUMHUYECKUX IIEMEHTOB https://m.edsoo.ru/00adaab8
61 Honnas xuMmdeckas CBI3b bubmnoreka [IOK
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https://m.edsoo.ru/00adac34

2 KoBasieHTHas nonsipHas XUMUYeCKas | bubnnorexa [IOK
CBS3b https://m.edsoo.ru/00adaab8
63 KoBanenrnas nenosnspHas | bubnuoreka [IOK
XAMHAYECKas CBA3b https://m.edsoo.ru/00adaab8
Bbu6mmorexa [JOK
64 Crenery oxHCICHuA ! https://m.edsoo.ru/00adae28
65 OKHUCIUTETbHO-BOCCTAHOBUTEIIHHBIC | bubmuoreka [JOK
peakuuun https://m.edsoo.ru/00adb076
bu6nmorexka [JOK
1
66 OxkucIuTenu U BOCCTAHOBUTENN hitps:/m.cds0o.r/00adb076
PesepBHbIit ypok. O000IICHNE U
67 CHUCTeMaTHU3aIis 3HAHUH 110 TeMe | bubmuoreka [JOK
«CTtpoenne aroma. XuMU4YecKast https://m.edsoo.ru/00ad9cb2
CBS3bY
68 PesepBHblii ypok. O600IIeHNHE 1 | bubnnorexa [JOK
cUCTEMaTH3alus 3HAaHUM https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME
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9 KUIIACC

Kosn4yecTBo yacoB DJIeKTPOHHbIE
Ne Hdara undgposbie
Tema ypoka Konrpoabnsie | IlpakTHyeckne
n/n Bcero u3yyeHusi | oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
Ilepronnueckuil 3aK0H.
| Ilepnonnueckas cucrema 1 bubnuoreka [IOK
XUMHUYECKHUX AieMeHToB [[. U. https://m.edsoo.ru/00adb59¢
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHUU BuG 1OK
. nonrorTeka
2 CBOMCTB XMMUYECKHUX 3JIEMEHTOB 1
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB
3 Knaccudukanus u HoMeHKIaTypa 1 bubmuotexa [JOK
HEOPTraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Buaer XuMHUUecKOH CBSI3H U THITBI | bubnnoreka [IOK
KPUCTALUIMYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padorta Nel o teme
5 «IToBTOpenue u yriayoiaeHue | |
3HaHWI OCHOBHBIX Pa3/IelioB Kypca
8 Kitacca»
6 Krnaccudukaius XuMHIECKUX 1 bu6nmoreka [JOK
peaKuuii Mo pa3IMYHbIM PU3HAKAM https://m.edsoo.ru/00adbceb0
IToHsiTHE O CKOPOCTU XMMHUYECKOMN BuG 10K
nonroTeka
7 peakuuu. [IoHSTHE O TOMOTEHHBIX U 1
https://m.edsoo.ru/00adbe9a
TeTePOreHHBIX PEAKIIUAX
[ToHsTHE O XUMUYECKOM bubnmnorexa [JOK
8 1
paBHOBecHH. DAKTOPBI, BIUSIONINE https://m.edsoo.ru/00adc28c
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HA CKOPOCTb XUMHUECKON peaKInu
Y TIOJIO’KEHUE XUMUYECKOTO

IHUcconuanis. XuMHYECKUE
pEeaKIK B pacTBOPAX»

paBHOBECHS
OKHUCIIUTEIBHO- Bbu6mmorexa [JOK
9
BOCCTaHOBUTEJIbHBIEC PEAKLIUU https://m.edsoo.ru/00adcade
Teopus 31EKTPOIUTUYECKON
10 ncconuanuy. CHIIbHBIC U clIa0bIe bubmotera [IOK
A HHALH. https://m.edsoo.ru/00adcd68
AIEKTPOIIUTHI
11 HonHbIe ypaBHEHUS PEaKIHM bubmotera [IOK
yp peat https://m.edsoo.ru/00add448
XHUMHUYECKHE CBONCTBA KUCIIOT B
12 OCHOBaHMII B CBETE MPEICTABICHUIA bubnmnorexa [JOK
00 IIEKTPOIUTHICCKON https://m.edsoo.ru/00add5dS8
JIACCOIAAIIN
XHUMHUYECKHE CBONCTBA COJIEH B
13 CBETE MpPeACTaBICHHH 00 bubmotera [JOK
pea o https://m.edsoo.ru/00add8b2
AIEKTPOIUTUYECKON JUCCOLHAIIIHI
14 IlonsTHE O TUAPOIINU3E COJICH bubmorexa HOK
AP https://m.edsoo.ru/00add9d4
15 O060011IeHNE U CUCTEMATU3ALIHS bubmuoreka [JOK
3HAHUHI https://m.edsoo.ru/00addd12
[TpakTuyeckas padora Ne 1.
16 «Perrenne 3KCrepuMeHTaIbHBIX bubmorera [JOK
p https://m.edsoo.ru/00addbfa
3a7a4»
Kontponbnas padota No2 o teme
17 «INEeKTPOIUTHYECKAS bubnuorexa [JOK

https://m.edsoo.ru/00addecO
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OO111ast XapaKTepUCTHUKA raJOreHOB.

18 XUMHUUJecKre CBOICTBA HA IPUMEPE bubmorexa HOK
p p https://m.edsoo.ru/00addfe2
xJjopa
Xnoposogopos. CossiHasi KUCIOTA,
19 XUMHYECKHAE CBOMCTBA, MTOIyUYCHHE bubmiorexa HOK
’ Y ’ https://m.edsoo.ru/00ade104
MPUMEHEHNE
IIpakTuueckas padora Ne 2 o teme
20 «ITomydenne COITHOM KUCITOTHI bubmorexa LIOK
Y N . ’ https://m.edsoo.ru/00ade348
u3yuyeHue e€ CBONCTB»
Briuucnenus no ypaBHeHUSIM
21 XUMHYECKUX PEaKIMi, €CJI OJHH bubmiorexa LOK
PCAKIIH, A https://m.edsoo.ru/00ade488
U3 PEareHTOB JIaH B U30BITKE

2 OO11as xapakTeprCTHUKA SJIEMEHTOB bubnuoreka [JOK
VIA-rpynibt https://m.edsoo.ru/00ade64a
AnnorpornHbie MOAU(PUKAIIIN CEPHI.

” Haxoxnenue cepol u eé bu6mmoreka [IOK
COCMHEHUI B IPUPOJIE. https://m.edsoo.ru/00ade64a
XUMHUYECKHE CBOMCTBA CEPBI
CepoBogopo1, CTpPOCHHE,

24 @HI;I/I‘IGCKEC u xni)/mqecme bubmorexa HOK

. https://m.edsoo.ru/00ade802
CBOMCTBaA
Oxcuppl cepbl. CepHas KHCIIOTA,
25 ¢buznyecKue 1 XuMUYECKHE bubamorexa HOK
. https://m.edsoo.ru/00adea28
CBOWCTBA, TPUMEHEHNE
XUMHYECKUE PEAKLINH, JICKALINE B
2% OCHOBE TIPOMBIIIUICHHOTO criocoba bubnuorexa [JOK

MMOJIYyUCHUA CGpHOfI KHCJIOTHI.
XHUMUYECKOE 3arpsI3HEHUE

https://m.edsoo.ru/00adec8a
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OKpY>Karolleu cpebl
COETUHEHUSIMH CEPBI

Briuuciienne MaccoBOii 101U

bu6mmorexa [JOK

27
BBIXOJIa IIPOYKTa PEAKLIUH https://m.edsoo.ru/00adec8a
OO01mas xapakTeprCTUKA SJIEMEHTOB
VA-rpynnsl. A30T,

28 acIpoCTpaHECHHUE B IIPUPOJE bubmotera [IOK
pactipoctp pHpOe, https://m.edsoo.ru/00adeeab
(bu3HYECKUE U XUMUIECKHE
CBOICTBaA
AMMHUaK, ero pu3nIecKue u

29 XUMHUYECKHE CBOMCTBA, IIOJIyUeHHE bubmotera [JOK

’ y https://m.edsoo.ru/00adf004
Y IPUMEHEHUE
ITpakTryeckas pabora Ne 3 o Teme
30 «IlonydyeHne aMmMuaKka, U3y4eHHue bubmotera [JOK
y . - M3y https://m.eds00.ru/00adf180
€ro CBOMCTBY

31 A3oTHas KucnoTa, e€ puznueckue u bubnuorexa [JOK
XUMHYECKHE CBOMCTBA https://m.edso00.1ru/00adf306
Hcnons3oBaHne HUTPATOB U COJIEH
aMMOHHMS B KAYECTBE MUHEPAIbHBIX

32 noOpeHuil. XUMHYEeCKOe bubmmorera [JOK
yAoobp ' . https://m.edsoo.ru/00adf518
3arps3HEHUE OKPYKAIOIIEeH CpeJibl
COCIMHEHHUSIMH a30Ta
®dochop. Oxcup dbochopa (V) u

33 (bocg)o pHasI KI/ICJ'I((l))Ta q)(i)plljsn(qelxne u bubmorexa HOK

p N https://m.edsoo.ru/00adf68a
XUMHUYECKHUE CBOMCTBA, MOTyYEHUE
Hcnons3oBanue pocdaToB B
34 ocd bubmuoreka [JOK

KauC€CTBC MHUHCPAJIbHBIX
yaoOpeHul. 3arpsi3HeHNe

https://m.edsoo.ru/00adfc20
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MIPUPOIHOM cpenbl pochaTamu

Yraepon, pacipocTpaHEHUE B

Bbu6muorexa [JOK

35 npupoje, Gpu3ndecKue u
papoze, ¢ . https://m.edsoo.ru/00adfd9c
XAMHYECKHE CBOMCTBA
Oxcuppl yriaepona, ux Gpusnueckue
U XUMHYECKHE CBOMCTBA.
36 DKOJIOTHUECKHUE MPOOJIEMBI bubmmorexa LIOK
p ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM yTJIepoJia
(IV)
37 VYronpHas KUCI0Ta U €€ COTN bubmmorexa LIOK
https://m.eds00.1ru/00ae006¢
[IpakTuueckas padora Ne 4 o teme
18 "[losrydyeHune yriekucioro rasa. bub6nuoreka [IOK
KauecTBennas peakuus Ha https://m.edsoo.ru/00ae027¢
KapOoHaT-1OH"
[TepBoHayanbHbBIE OHATHS 00
39 OpPTraHUYECKHX BEIIECTBAX KAK O bubmmorexa [JOK
p m https://m.edsoo.ru/00ae054¢
COEIMHEHMSIX yTIIepo/ia
40 KpemHuuii u ero coefuHEHU bubmmorexa LIOK
P A https://m.edsoo.ru/00ae080a
[TpakTudeckast paborta Ne 5.
41 Pemrenne skciepuMeEHTAIBHBIX bubnuoreka IIOK
3a51a4 1o TeMe «BaxkHeime https://m.edsoo.ru/00ae0bf2
HEMETAIIBL U UX COCIUHCHUS
KonTponbnas pabota Ne3 mo teme
42 «Baxneiinye HeMeTaIbl U UX bubmmorexa [JOK
https://m.edsoo.ru/00ae0el8
COCIMHCHH
43 OO61mias XapaKTepUCTHKa bubmorexa [TOK
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XUMHYECKUX 3JIEMEHTOB —
MeTaiioB. MeTannudeckast CBsi3b U
MeTaJlJIn4ecKasi Kpucraindeckas
pemérka. Pu3nveckre CBOMCTBa
METaJJIOB

https://m.edsoo.ru/00ael103e

XUMHUYECKHUE CBOMCTBA METAIJIOB.

44 DIEKTPOXUMUYECKUI P bubmmorexa [IOK
p . P https://m.edsoo.ru/00ael 156
HaNpsHKEHUH METAIIOB
OOurre criocoObl MOTYYESHHUS
MmertauioB. CriaBsel. Beruncienns
45 10 YPaBHEHUSIM XUMUYECKUX bubmmorexa [IOK
yp . https://m.edsoo.ru/00ael 156
peaKkuuid, €ciii OJUH U3 peareHToB
COAEPKUT IPUMECH
46 IToHnsITHE O KOPPO3NH METAIIIOB bubmmorexa HOK
pp https://m.edsoo.ru/00ac1278
bu6mmoreka [{OK
47 elno e MeTa
[Henourpie MeTa bl https://m.edsoo.ru/00aec14b2
43 Oxcuzbl ¥ THIPOKCUBI HATPUS U bubnuorexa [JOK
Kaus https://m.edsoo.ru/00ac14b2
49 [llenouyHO3eMeTbHBIC METAIIBI — bubmuoreka [JOK
KaJIbIIUA U Mardui https://m.edsoo.ru/00ael5¢e8
50 Baxueiinme coenuHeHUs KaJIbIUA Bubmorexa OK
a H https://m.edsoo.ru/00ae15¢8
51 O0001IeHNEe U CHCTEMATH3 AU
3HAHUH
JKECTKOCTh BOJIBI M CIIOCOOBI €€ bubmuoreka [{OK
52
YCTpaHECHUS https://m.edsoo.ru/00ae1886
53 [TpakTrueckas pabota Ne 6 o Teme bubmuotexa [JOK
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"YKEcTKOCTE BOABI 1 METOIEI €6
ycTpaHeHus"

https://m.edsoo.ru/00aclaec8

. bu6mmoreka [{OK
>4 AJTIOMHHHH https://m.edsoo.ru/00aelc64
55 AmM@oTepHbIe CBOMCTBA OKCHJIA U bubnnorexa [IOK
TUAPOKCUIA https://m.edsoo.ru/00aelc64
56 Weneso bubnnoreka [IOK
https://m.edsoo.ru/00ae1d86
57 OKcupl, THIPOKCUIBI U COJTH bubnuorexa [JOK
xenesa (I1) u sxenesa (III) https://m.edsoo.ru/00ae35¢6
53 0606uulelme U CHCTEMAaTH3aIUs
3HAHUI
[TpakTuyeckas padora Ne 7.
PeeHne skcriepUMEHTAIBHBIX bub6nuoreka [IOK
59 .
3a7a4 1no reme «BaxHeimue https://m.edsoo.ru/00ae3de8
METaJUIbl U UX COCTUHEHUS»
Brliuucnenus no ypaBHeHUSIM
XUMUYECKUX PEAKIUH, €CIIU OANH
60 U3 PEareHTOB JJaH B N30BITKE MU bubnuoreka [IOK
COJIEPKUT IpUMecH. Brruucnenus https://m.edsoo.ru/00ae1750
MacCOBOM J0JM BbIXOJa MPOIYKTa
peakiuu
61 O060061eHre u cucTeMaTu3anus
3HAHUI
Kontponbnas padota Ne4 o reme
62 «BaxHennme MeTaJlibl U UX
COCTUHEHHUS
63 BerectBa 1 MaTepuaisl B bubmnorexa [JOK
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HOBC@I[HCBHOﬁ KU3HU YCIIOBEKa

https://m.edsoo.ru/00ae3150

64 XHUMHYECKOE 3arpsi3HEHUE | bub6nuoreka [IOK
OKpY>Karolleu cpebl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perieHun | bubnnorexa [JOK
AKOJIOTHYECKUX MPOOIeM https://m.edsoo.ru/00ae4270
66 PesepBHbIit ypok. O6001IeHNE U 1 bubnuoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ae0d0a
67 PesepBHblit ypok. O60011eH1Ee U 1 bubnuorexa [JOK
cucTeMaTu3alus 3HaHUH https://m.edsoo.ru/00adb33c
68 PesepBubIil ypok. O6001meHne 1 | bubnuorexa [JOK
cucTeMaTu3allis 3HaHuH https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 63

[NPOT'PAMME
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IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA

OCHOBHO#

OBPA3OBATEJBHOMN ITPOT'PAMMBbBI

8 KVIACC

Kon
NpoBepPsSieMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOI'0 00111er0 00pa30BaHus

1

IIo Teme: ((HepBOHa‘laJIBHLIe XUMHUYCCKUC ITOHATH

1.1

pPacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX T[OHATHUM: aTOM,
MOJIEKYJ1a, XUMHUYECKHI 3JIEMEHT, IPOCTOE BEILECTBO, CII0KHOE
BEIIECTBO, CMeCh (OJHOPOAHAs W HEOJHOPOJHAs), BaJEHTHOCTH,
OTHOCHUTENIbHAs aTOMHasi M MOJIEKyJIsIpHas Macca, KOJIMYECTBO
BEIIECTBAa, MOJIb, MOJISIpHas Macca, MaccoBasi JOJs XUMHUYECKOTO
AJIEMEHTa B COCIUHEHUH, MOJISIPHBIA 00BEM, XUMUYECKasT PEAKITHS,
KIaccupuKanus  peakiuid: peakiuu  COCJAMHCHHS, PEaKIHu
pa3’oXKEHUs, pPeaKIWH 3aMEIICHUs, peakiuuu OoOMEeHa, HK30- U
SHIOTEPMUUYECKHE PEAKINH, TEeIUIOBON 3P EeKT peakiuu, pacTBOp,

MacCoBasi A0JIs1 BEIICCTBA (HpOHeHTHaH KOHHCHTpaHI/IH) B paCTBOpPEC

1.2

HIUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMHUYCCKUX MOHITHH U

MPUMCHATDH 3THU MMOHATHUA IIPU ONTMCAHHUU BCIICCTB U UX HpeBpameHHﬁ

1.3

WCTIOJIB30BaTh XMMHUYECKYI0 CHMBOJIMKY JJISi COCTaBJICHUs (popmyt

BCIICCTB U ypaBHeHI/Iﬁ XUMHNYCCKHUX peaKI_II/Iﬁ

1.4

PacCKpbIBaTb CMBICII  3dKOHOB  COXPAHCHUSA MACChl BCHICCTB,
MOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJISIDHOI'O YUYCHHUA, 3aKOHa

ABorazpo

1.5

onpeaciIATb  BAJICHTHOCTL aTOMOB  JJICMCHTOB B 6I/IHapHBIX

COCOANMHCHUAX

1.6

KJIaccu(UIUpPOBaTh XUMHUUYECKUE PEAaKIUU (IO YUCIYy M COCTaBY

YYaCTBYIOLIUX B PEAKIIUH BEIIECTB, M0 TEIIOBOMY 3 (DeKTy)

1.7

BBIYUCIIATD OTHOCUTCIBHYIO MOJICKYJIAPDHYHO H MOJIIPHYIHO MacCChbl

BCIICCTB




1.8

BBIUUCIISITH MAacCCOBYIO JIOJII0 XMMHUYECKOIO 3JieMeHTa 1o (opmyse

COEIMHEHMS,

1.9

BBIUUCIIATH MACCOBYHO JOJIIO BCHICCTBA B PACTBOPC

1.10

MIPUMEHSTh €CTECTBEHHOHAYYHBIC METO/IbI TO3HAHUS — HAOIOCHHE,
U3MEpeHue, MOJEIUPOBAaHUE, OKCIEPUMEHT  (peajbHbId U

MBICJICHHBIN )

ITo Teme: «Baxuenme npeacTaBUTEeNId HEOPraHUYECKUX BEILIECTB)

2.1

PaCKpbIBaTb CMBICII OCHOBHBIX XHUMHYCCKUX MOHSTHH: OKCH I,

KHCJIOTa, OCHOBaHHE, COJIb

2.2

OTIpE/ICTIATh MPHUHAJJICKHOCTh BEIIECTB K OMPEAeIEHHOMY KIIAcCy

coeMHEeHuH o popmynam

23

KHaCCI/I(I)I/ILII/IpOBaTb HCOPTraHNYCCKUC BCUICCTBA

24

XapaKkTepu30BaTh (OMMCHIBATh) OOLIME XUMHUYECKHE CBOMICTBa
BEIIIECTB Pa3IMUYHBIX KJIACCOB, MOATBEPXKIasi ONMMCAHUE MTPUMEPAMU
MOJIEKYJISIPHBIX ~ YPaBHEHHUH  COOTBETCTBYIOIIMX  XMMHUYECKUX

peakuui

2.5

IIPOrHO3NpPOBATH CBOMCTBa B€IIECCTB B 3aBHCUMOCTH OT HX
KauCCTBCHHOI'O COCTaBa, BO3MOKHOCTHU HPOTCKAHUA XUMHYCCKUX

HpeBpaHIeHI/Iﬁ B PA3JIMYHBIX YCIIOBHUAX

2.6

CIeAOBaTh IMpaBWjaM IOJIb30BaHUA XHUMHYECKOW TMOCYI0H U
1abopaTopHBIM 000PYJOBaHHEM, a TaKXkKe MpaBHIIaM OOpaIeHHs C
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIMSIMH IO BBITOJHEHUIO
71a00PaTOPHBIX XUMHUYECKHUX OTBITOB MO MOJYYEHUIO U COOUPaHUIO
ra3000pa3HbIX BEIIECTB (BOJOPOAA W KHCIOPO/AA), TPUTOTOBICHHIO
pacTBOpPOB € ONPEACIEHHON MacCOBOM JOJIEM pPacTBOPEHHOTO
BEILIECTBA, MIAHUPOBATh U MPOBOJUTH XUMUUYECKHE IKCIIEPUMEHTHI
M0 Pacro3HABAHHWIO PACTBOPOB MIEIOYEH U KUCIOT C TMOMOIIBIO

WUHAUKATOPOB (JakMyc, (heHondTaaer, METHIOPAHK U IPYTHE)

2.7

IMPOBOIHUTD paC‘-IéTLI 10 YPAaBHCHHUIO XUMHYECKOMN pCakuuun

[To Teme: «Ilepuonnueckuii 3akoH u Ilepuommnueckas cucrema
xumudeckux snemMeHToB J[. M. MenneneeBa. CTpoeHHe aTOMOB.

Xumudeckas cBI3b. OKHUCIMTEIIFHO-BOCCTAHOBHUTCIIbHEIC peaKnum»

3.1

PAaCKpBIBATE CMBICII OCHOBHBIX XUMHWYCCKUX TOHSATH: AApO aroMma,

JIEKTPOHHBIM CJIOM aToMa, aTroMHas opOuTallb, paguyc aroma,




XUMHYECKasd CBA3b, IOJApHAA W HCIOJJAPHAasA KOBAJICHTHAas CBA3b,
QJICKTPOOTPULATCIIbHOCTL, HOHHAas CBA3b, HMOH, KATHOH, AHWOH,

CTCIICHb OKHCJICHHUA

3.2

KJ'IaCCI/I(l)I/IHI/IPOBaTI) XUMHNYECKHE IJIEMCHTBI

3.3

OIUCBIBATh M XapaKTepHu30BaTh TaOM4Hy0 Gpopmy [lepronnueckoit
CUCTEMBl XMMMYECKUX 3JIEMEHTOB: pa3iuyaTh IMOHITHS «IJIaBHAs
noarpynna (Arpynma)» u «mnobounas noxarpynna (brpymma)y,

«MaJiple» U «OOJIbIINEY IICPHUOAbI
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packpsiBaTh cMbica [lepuomnueckoro 3akona JI.M. Menneneesa:
JEMOHCTPUPOBATH MOHUMAHUE  IEPUOAUYECKON  3aBUCHUMOCTH
CBOHCTB XUMHYECKHX DJIEMEHTOB OT HUX [OJOXKEHUS B

IIepnonnueckoii cucreme

3.5

COOTHOCUTh O0O3HAUEHUS, KOTOpPhIE WMCIOTCS B  TabmMIe
«llepuognyeckas  cucrteMa  XuUMU4Yeckux  snemeHToB  J[.U.
MenpeneeBay ¢ YUCIOBBIMH XapaKTEPUCTHKAMHU CTPOSHHUSI aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB W 3apsia sapa, OOIIee YHCIIO

QJICKTPOHOB U paACHIPCACIICHUC UX I10 JICKTPOHHBIM CJ'IOSIM)

3.6

OIIPCACIIATH CTCIICHb  OKHCJICHHA  JJICMCHTOB B 6I/IHapHBIX

COCTUHEHUIX

3.7

OTIpEENATh BUJ XUMHUYECKON CBSA3M (KOBAJEHTHAass U HOHHAs) B

HCOPTaHNYCCKUX COCAUHCHUAX

9 KVIACC

Kon
NpoBepsieMoOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHNS] OCHOBHOIM
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa3oBaHus

1

Ilo Teme: «BemiecTBo 1 XUMHAYECKast pEaKknus»

1.1

pacKphIBaTh CMBICT OCHOBHBIX XHMHUYECKHUX TIOHSTHI: pPacTBOp,
AJIEKTPOJIUTBI, HEJICKTPOJIUTHI, SJICKTPOIUTHUCCKAS JUCCOIUAIINS,
peaKIuu MOHHOTO OOMEHa, KaTalu3aTop, XMMUIECKOe paBHOBECHE,
obpatumbie u HEOOpaTUMBbIE peaKIyu,
OKHUCJIINTCIBbHOBOCCTAHOBUTCIIBHBIC pcakuuu, OKUCJIHNTEIIb,
BOCCTAHOBHTENIb, OKHCJICHHE ¥ BOCCTAHOBIICHHE, aJJIOTPOIIHS,

aM(i)OTepHOCTI), XUMHUYCCKas CBA3b (KOBaHeHTHaSI, HOHHAas,




MeTaJlJInuecKasi), KpHUCTaUIMyecKasi pemi€rka, CIUIaBbl, CKOPOCTh

XUMHUYECKOH pcakuuu

1.2

HIUTIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XUMHUYCCKUX MOHATUH H

MMPUMCHATDE 3THU MMOHATHA IIPU OITMCAHHUU BEIICCTB U UX npeBpameHI/Iﬁ

1.3

COCTaBJIATh YPABHEHHS DJIEKTPOJUTHYECKON IUCCOLMALUU KHUCIIOT,
LIEJIOYEN U COJIEH, IOJIHBIE U COKPALIEHHBIC YPAaBHEHUS PEaKLMM

MOHHOTO 0O0OMEHa

1.4

PaCKpBIBATE CYITHOCTH OKHUCIIMTCIIbHO-BOCCTAHOBHUTCIIbHBIX peaKquI

oCpeACTBOM COCTABJICHUSA 3JICKTPOHHOT'O OanaHca 3TUX peaKI_II/Iﬁ

1.5

IMPpOBOIHUTD paC‘-IéTLI 10 YPAaBHCHHUIO XUMHYECKOMN pCaKknuun

Ilo Temam: «Hemeraminl m ux coequHEeHUS» U «MeTaibl U HUX

COEIMHEHUS)

2.1

XapakTepu3oBaTh  (OMHMCHIBaTh) OOmME W CHEIUPUUECKHE
XMMHYECKHUE CBOMCTBA MPOCTHIX U CIOXKHBIX BEIIECTB, OATBEPKIAs
ONMCAHWE IPUMEpPaMU MOJIEKYJSIPHBIX ¥ HOHHBIX YPaBHEHUH

COOTBCTCTBYIOINX XUMHWYCCKUX peaKuHﬁ

2.2

COCTAaBJIATH YPABHCHUA peaKLIHfI, MNOATBCPIKAAOIMIUX CYICCTBOBAHNC

TCHETHYCCKOM CBSI3U MCXKAY BCIICCTBAMU PA3JIMYHBIX KJIIACCOB

23

IMPOrHO3MPOBATH CBOMCTBA BCIICCTB B 3aBUCUMOCTH OT UX CTPOCHUA,
BO3MOXHOCTH IMPOTCKAHUA XUMHYCCKUX HpeBpaH_[CHI/Iﬁ B pa3JIMYHbIX

YCIOBUSAX

24

CIEAOBaTh IMpaBWIaM I[IOJb30BaHUS XHMHUYECKOW TMOCYJIOM U
Jab0paTOPHBIM 00OpPYJOBAaHUEM, a TaK)Ke MpaBHIIaM OOpaIeHUs C
BEIIECTBAMU B COOTBETCTBUM C HMHCTPYKUUSIMU II0 BBINOJHEHUIO
1a00paTOPHBIX XUMHYECKUX OIBITOB IO TIOJYYCHHIO U COOMPAHUIO

1“8.3006p3.3HBIX BCIICCTB (aMMI/IaKa " YTIJICKUCIIOTO 1“332[)

2.5

NPOBOJUTH PEAKIMHU, IOATBEPXKAAIONINE KadeCTBEHHBIH COCTaB
Pa3IMYHBIX BEIIECTB: PACIIO3HABATH OIBITHBIM ITyTEM XJIOPHI-,
OpoMuza, wuoauna, kapOoHaT, Qocdar, cunMkar, cCyabdar,
THIPOKCUINOHBI, KATHOHBl aMMOHHS, NOHBI U3yYEHHBIX METAJJIOB,

MNPUCYTCTBYIOIIUC B BOJAHBIX PACTBOPAX HCOPIraHNMUCCKUX BCHICCTB

ITo Teme: «Xumus u OKpYyIKarouiaga cpcaa»

3.1

PpaCKpbIBaATb CMBICII OCHOBHBIX XHWMHUYCCKHX HOHSATHH: HI[K

BCIICCTBA, KOPPO3Usd METAJIIIOB




3.2

MPUMEHATh OCHOBHBIC OTEPAIMH MBICITUTEIBHON JESITEIIBHOCTH —
aHallM3 W CHHTE3, CpaBHEHHUE, O000O0IIeHNe, CHCTeMAaTHU3allNIo,
BBISIBIICHUE TPUYMHHO-CIEACTBEHHBIX CBSI3eM — I H3Y4YEHUS
CBOMCTB BEIECTB M XMMHYECKHX PEaKIMi; €CTECTBEHHOHAYUYHBIC
METOJIbI TIO3HAHUS — HAOIOJCHHWE, M3MEpPEHHE, MOJCITUPOBaHUE,

AKCTIEPUMEHT (peaIbHBIN U MBICIICHHBIN )




IMPOBEPAEMBIE 3JIEMEHTBI COAEP/KAHUSA

8 KVIACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

1

HepBOHa‘-IaJ]LHBIC XUMHUYECCKUEC ITOHATHUA

1.1

[Ipenmer xumuu. Ponb XMMHM B KU3HHU Ye€lIOBEKa. XUMUSA B CUCTEME HayK.
Tena n BemectBa. du3znueckrne CBOMCTBA BEIIECTB. ATperaTHOE COCTOSIHUE

BCIICCTB

1.2

IlonsTre 0 MeTOAaX IMO3HAHUS B XUMUH. UHCTHIE BEIIECTBA U CMECH. CnocoObl

paszaeneHus cMecen

1.3

ATOMBI W MOJICKYIJIBI. Xnmuyeckre diieMeHTBl. CHMBOJBI XHUMHYECKUX

9JICMCHTOB. HpOCTHe " CJIOKHBIC BEIICCTBA. ATOMHO-MOHCKyJIHpHOC YUCHUC

1.4

XuUMHU4YecKast (bopMyna. BaneHTHOCTE aTOMOB XMMHYECKHX DJIEMEHTOB. 3aKOH
IIOCTOSAHCTBA cocCTaBa BCIICCTB. OrtHocuTeNnbHAS aTOMHas macca.
OTtHOCHUTENIbHAS MOJICKYJISIpHasd Macca. MaccoBasgs 107 XHMHUUYECKOTO

9JICMCHTA B COCIMHCHUHN

1.5

KomnuectBo BemecTBa. Mosb. MossspHas Macca. B3anMocCBsA3b KOJIMYECTBA,
Macchl U YHWCIa CTPYKTYPHBIX €AMHHUII BemiecTBa. Pacuérel mo Qopmynam

XUMHUYECKHUX COCIUHEHUN

1.6

duznyueckre U XUMUUYECKHE SIBJICHUSI. XUMUYECKasi peakius U e€ Mpu3HaKU.
3aKkOH  COXpaHEHHMsI  MacChl  BEIIECTB.  XUMHUYECKHE  ypaBHCHHS.
Knaccudpukanus  XuUMHYECKUX  peakuuid  (COSAMHEHHUs,  Pa3lIOKEHUs,

3aMeIIeHHsI, 0OMEHA)

1.7

XUMUYECKUH HKCHEPUMEHT: 3HAKOMCTBO C€ XMMHUYECKOW TOCYIOW, C
MpaBUJIaMU paOOTHI B Ta0OPATOPHH U MTPHUEMaMK OOpaIEHUs ¢ Ta00OPaTOPHBIM
o0opy/s0BaHUEM, H3Y4YEHHE M OIUcCaHue (U3MUECKUX CBOICTB 00pa3LoB
HEOpPraHMYECKUX BelIecTB, HaOMroAeHHE (Qu3nUYeckux (IUIaBJICHHE BOCKa,
TasiHHE JIbJIa, PaCTUPAHKE caxapa B CTYIKE, KHIIEHUE U KOHJIEHCALIUs BOJIbI) U
XUMHUYECKUX (TOpeHHe CBeYd, MPOKAIMBAHME MEIHOM  IPOBOJIOKH,
B3aMMOJICHCTBIE MeNla C KHUCJIOTOW) SIBICHHM, HAONIOJICHWE U OIHCaHUE
MPU3HAKOB TMPOTEKAHWSI XUMHUYECKUX peakiuil (pas3lokKeHHe caxapa,
B3aMMOJICIICTBHE CEPHOM KHUCIOTHI C XJIOpUAOM Oapus, paszloKeHUe

ruspokcuyia meau(ll) mpu HarpeBaHuu, B3aUMOEHCTBHE XKelle3a C PACTBOPOM




conu meau(1l), m3ydenne cnoco0oB paseieHust CMecei (C TOMOIIBI0 MarHuTa,
¢bunbpTpoBaHME, BHIMAPUBAHUE, NUCTUILIALUS, XpoMaTorpadus), mpoBeneHue
OYNCTKH TIOBAPEHHOH CONM, HAONIOJACHWE W OIHCAaHHE pPEe3yJIbTaTOB
MIPOBEJICHUS OIBITA, HJUTFOCTPUPYIOIIETO 3aKOH COXPAHECHHUS MAaCChl, CO3/IaHUC

MoJIeNIe MOJIEKYJI (ILIapOCTEPKHEBBIX)

Baxwuerime npencraBuTeNn HEOPraHUYECKUX BEILIECTB

2.1

Bo3ayx — cmeck razoB. CoctaB Boszayxa. Kucimopoa — aieMeHT U mpocToe
BeniecTBo. HaxoxkaeHue Kuciaopoaa B MpUpojie, GU3HUECKUe U XUMHUYCCKHUE
cBoiicTBa (peakiuu ropenus). Okcunpl. [Ipumenenue kucimopoaa. CrocoOb
MOJTYYCHHsI KHUCIOpOAa B J1a0OpaTopuy M TMPOMBINUICHHOCTH. KpyroBopoT

Kuciopoaa B npupoze. O30H — amioTponHas MoAU(pUKAIL KHCI0Poaa

2.2

TeroBoil >pheKT XUMHUYECKOW peakUud, TePMOXUMHUYECKHE YpaBHEHHS,
9K30- M DHJOTEPMHUUYECKHE peakuuu. TOIUIMBO: yroyib U METaH. 3arpsi3HEHUE

BO3/yXa, YCHJIEHUE MAaPHUKOBOTO 3 deKTa, pa3pylieHHe 030HOBOTO CIIOS

2.3

Bognopon — anemeHT u npocroe BewiectBo. Haxoxaenue Bogopoaa B IpUPOLE,
¢usnuecKkre M XUMHYECKHE CBOMCTBA, NPUMEHEHHE, CIOCOObI MOIyYeHHS.

Kucnote! 1 comu
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MossipHblii 00bEM ra30B. Pacy€Tbl o XUMHUYECKUM ypaBHEHUSIM

2.5

dusnyeckue CcBOWCTBa BOAbBL. Boxa kak pactBoputens. PacTBOpBI.
Hacpliennbie u HEHACBIIIEHHBIE PACTBOPBI. PAaCTBOPUMOCTD BEIIECTB B BOJIE.
MaccoBass 101 BeElIECTBAa B pPAaCTBOPE. XUMHUYECKHE CBOMCTBA BOJBI.
OcnoBanus. Ponb pacTBOpoB B IpHpoje U B KU3HU ueloBeka. Kpyrosopot
BOJABl B TMpUPOJE. 3arpsi3HEHHE MNPUPOAHBIX BoA. OXpaHa M OYHUCTKa

MIPUPOJHBIX BOJ

2.6

Knaccudukanus neopranmveckux coeamHeHnid. Oxcunbl. Knaccudukarms
OKCHJIOB: coJieoOpa3yrormue (OCHOBHBIC, KHCIOTHBIE, aM(oTepHbIe) U
HeconeoOpa3yromue. Homenknarypa okcuaoB. Ousndeckne ¥ XUMUYECKUE

CBOMCTBA OKCHIIOB. [loiryuenune okcuaos

2.7

OcnoBanusa. Krnaccudukanus oOCHOBaHHMM: MEIOYM €W HEPACTBOPHUMBIC
ocHoBanus. Homenknarypa ocHoBanuid. dusnyeckue u XuMUYECKHE CBOMCTBA

ocHoBaHwuil. [lonmyueHne ocHOBaHUI

2.8

Kucnotel. Knaccudpukanusa kucnor. Homenknatypa kucinor. ®usznueckue u
XUMHYECKHE cBoiicTBa KHUciaoT. Psang aktuBHocT MeTaiioB H.H. bekerosa.

[Tomyuyenue kucinor

2.9

Commn. Homenknarypa coneil. dusndyeckue 1 XMMHUYECKHE CBOMCTBA COJICH.




[Tonydenue coneit

2.10

I'enermueckas CBA3b MECXKOY KilaCCaMU HEOPraHUYCCKUX COCI[I/IHGHI/Iﬁ

2.11

XHWMHUYECKUI 3KCHEPUMEHT: KAyECTBEHHOE OIpPEACIICHUE COACpPKAHUSA
KHCJIOpO/a B BO3AyXe, MOJydyeHHe, cOOMpaHue, paclio3HaBaHUE U M3yYEHUE
CBOMCTB KHCIJIOpO/A, HAOJIO/IEHUE B3aUMO/ICHCTBUS BELIECTB C KUCIOPOAOM U
YCIJIOBUS BOSHUKHOBEHMS M NIPEKPAILEHUs TOPEHNs (1105Kapa), 03HAKOMIIEHHUE C
oOpa3aMi OKCHJOB U ONHCAaHHWE HMX CBOMCTB, MOJyuyeHHUE, coOupaHue,
pacrno3HaBaHHe M W3Y4YE€HHE CBOWCTB BOJIOpOJa (FOPEHHUE), B3aUMOJICHCTBUE
BOJIOpOAA c OKCHJIOM meau(Il) (BO3MOXKHO HCIIOJIb30BaHUE
BHJICOMATEPHAIIOB), HAOJIFOJICHHE OOpPAa3I[OB BEHIECTB KOJUYECTBOM 1 MOJIb,
UCCIIEIOBAaHHE OCOOCHHOCTEH  PAacTBOPEHHUS BEIIECTB C  PA3JIMYHOM
pacTBOPUMOCTBIO, MPUTOTOBIEHHUE PACTBOPOB C OMNPEACIEHHON MacCOBOU
JI0JIEl PACTBOPEHHOTO BEILECTBA, B3aUMOJACHCTBHE BOJBI C MeETaJIaMHU
(HaTpueM W KajbleM) (BO3MOXKHO MCIOJb30BaHUE BHUACOMATEPUATIOB),
ONpeJeIeHUE PACTBOPOB KHUCIOT M IIEJIOYEH C IMOMOIIBID HHAUKATOPOB,
uccieIoBaHle OOpa30B HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJIl0/IeHUe W3MEHEHHs OKpAacKU HHJIMKATOPOB B pPAacTBOpax KHUCIOT U
menoyeid, nzyuenue B3aumoneicteus okcuna menu(ll) ¢ pactBopom cepHoii
KHUCJIOTBI, KHCIOT C MeTaJylaMH, peakUuil HeWTpalu3aluy, IOoJydyeHUue
HEpPacCTBOPUMBIX OCHOBAHMM, BBITECHEHHWE OJIHOIO MeETaula JPYruM U3
pacTBOpa COJM, PEIICHUE PKCIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BaxHenme

KJIaCChI HCOPraHNM4YCCKUX COGHHHGHHﬁ))

[Tepuoanueckuii 3akoH u [lepuoanueckas cucteMa XUMHYECKHX JIEMEHTOB
J .. MenneneeBa. CtpoeHue aToMoB. XUMHUYECKask CBsI3b. OKUCIUTENBHO-

BOCCTAaHOBUTCJIBHBIC PCAKIITNN

3.1

[TepBble TONBITKH KJIACCH(UKAIMK XUMHYECKHX 3JeMeHTOB. [loHsATHE O
IpyMNIax CXOJHBIX 3JIEMEHTOB (ILIENOYHBIC U ILEIOYHO3EMENbHbIE METaLIbI,
rajloreHbl, WHEPTHbIE Tra3bl). DJIEMEHTHI, KOTOpble 00pa3yroT aM@oTepHbIe

OKCHUABI U TUAPOKCHU/BI

3.2

[Tepuonnueckuii 3akoH. llepmoanueckas cucremMa XUMHUYECKUX DJIEMEHTOB
.M. MengeneeBa. KopoTkonepuonHas W UIMHHONEpPUOIHAs (HOPMBI
Ilepuonuueckorr cucrembl xumudeckux osneMmeHToB JI.M. Menneneena.
IIepuonsl u rpynnel. @U3HYECKHUI CMBICI HMOPAIKOBOIO HOMEPA, HOMEPOB

nepuoja U rpymnibl AJIeMeHTa

3.3

Crpoenue aromoB. CoctaB aroMHBIX a1ep. M3oTonel. DnexkTponsl. CTpoeHue




AJICKTPOHHBIX 000JIOYEK aTOMOB TeEpBBIX 20 XHUMHYECKHUX DSJIEMEHTOB
[Tepuonnueckont cucremsl [[.1. Menaeneesa. XapakTrepucTuka XUMHYECKOTO

3JIEMEHTa Mo ero noyoxeHuto B [lepuoanueckoii cucreme [I.11. Menneneena

3.4

3aKOHOMEPHOCTH HW3MEHEHHUsl paJuyca aTOMOB XHUMHUYECKHX 3JEMEHTOB,
METAIMYECKMX M HEMETANINYECKUX CBOMCTB IO TpyNIaM M IEpPUOJAM.
3nauenue Ilepuoanueckoro 3akona u [leproauueckoil CUCTEMBI XUMHUUECKHUX
3JIEMEHTOB IS pa3BUTUs Hayku W nipakTuku. .M. MenneneeB — y4€HbI u

IpaKJaHUH

3.5

Xumnueckass cBa3b. KoBaneHTHass (MOJsipHass W HEMOJSIpHAsi) CBS3b.

BHGKTPOOTPI/IHaTeJ'IBHOCTI) XHMHYECKHX 3JIeMeHTOB. MloHHas CBI3h

3.6

Crenenb okuciaeHusd. OKHCINTEIIFHOBOCCTAHOBUTEIBHEIC pCaKiuu. Hpoueccm

OKHUCJIEHHS B BOCCTaHOBJIEHHS. OKUCIIMTEIN U BOCCTAHOBUTEIIN

3.7

XYUMHUYECKUH OSKCIIEPUMEHT: H3y4YeHHE OOpa3loB BEUIECTB METAIOB U
HEMETAJIJIOB, B3aUMOJEHCTBUE THIPOKCHIA LIMHKA C PACTBOPAMM KHUCJIOT U
LIEJI0YEH, IIPOBEICHUE OIBITOB, WIIIOCTPUPYIOIUX IIPUMEPBI OKUCIUTEIbHO-

BOCCTAaHOBUTEJbHBIX peakluil (ropeHue, peakliuy pas3ioKeH!s, COSTMHEHUS)

9 KVIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

BemectBo u xumunyeckas peakuus. Ilosropenune

1.1

[Iepnonnueckuit 3akoH. lleproguyeckas cucTeMa XUMHUYECKHUX DJIEMEHTOB
.M. MenneneeBa. CTpoeHrE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOWCTB
XUMUYECKUX 3JIEMEHTOB MEPBBIX TPEX NEPHOJOB, Kallus, KalbIUs U HX
COCJIMHEHHI B COOTBETCTBUHU C TOJOKEHUEM 3JIEMEHTOB B llepmoanueckoi

CUCTCMC U CTPOCHUCM UX AaTOMOB

1.2

CrpoeHune BemiecTBa: BHJbI XMMHUYECKOW CBSA3M. THIBI KPUCTAIIIMUYECKHX
pemEToK, 3aBHUCHUMOCTh CBOMCTB BEIIECTBA OT THIA KPUCTANIMYECKON
peméTK M BHMJAa XUMHUYecKOM cBs3u. Knaccudukauus um HOMEHKIaTypa
HEOPraHUYECKUX BEUIECTB (MEXIyHapoJHas M TpUBHAJbHas). XUMHUYECKHE
CBOMCTBAa BELIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KJAcCaM HEOPraHMYECKHX

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

1.3

Knaccudukanus XuMUIecKuX peakiuii o pa3IMyHbIM IPU3HAKAM (10 YUCITY U

COCTaBy YYacCTBYIOIIMX B pPEaKIMH BELIECTB, MO TeoBoMY 3ddeKTy, 1o




W3MEHEHHIO CTEIICHEH OKHCIIEHHS XUMHUYCCKHX 3JICMCHTOB, IIO 06paTI/IMOCTI/I,
o  y4acTuro I(aTaJ'II/I3aTOpa). DOK30- H OHAOTCPMHUYCCKUC  PCAKIUU,

TCPMOXUMHNYCCKNEC YPAaBHCHUS. Ilonstue o CKOpPOCTH XHUMHYICCKOM p€akuuu

1.4

[TonsiTe 00 0OpaTUMBIX U HEOOPATUMBIX XUMHUUECKHX peakuusix. [lonstue o
TOMOTEHHBIX W TETEpOreHHbIX peakuusax. lloHAaTne o XuMHUUECKOM
paBHOBecuM. DakTOpbI, BIMSIONIME HA CKOPOCTb XMMHUYECKOW peakuuu Hu

IMOJIOKCHHUEC XUMHUUYCCKOI'O paBHOBCCHUA

1.5

OKUCIINTENIbHO-BOCCTAHOBUTENIBHBIE ~ PEAaKLMH,  JIEKTPOHHBIA  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHON  peakuuu. CocTaBieHUE ypaBHEHUN
OKHCIIUTEIbHO-BOCCTAHOBUTEBHBIX PEAKUUIl € HCHOJIb30BAHUEM MeETOoJa

AIEKTPOHHOTO OaslaHca

1.6

Teopus NEKTPOIIUTUYECKON TUCCOIMALIMU. DIIEKTPOJIUTHI U HEAIEKTPOJIUTHI.
KarnoHnsl, aHMOHBI. MeXaHU3M AMCCOLMALMY BEIIECTB C Pa3INYHBIMU BUAAMU
XUMHYecKo# cBsi3u. CreneHb auccounanyy. CUIIbHBIE U CI1a0ble AIEKTPOIHUTHI.
Peaxiiun monHoro oomMeHa. Y cloBUs MPOTEKaHUSI PEAKIIMA MOHHOTO OOMEHa,
MIOJIHBIE M COKpalléHHbIE MOHHBbIE ypaBHEHUs peakiuil. CBONCTBAa KUCIOT,
OCHOBAaHMH M COJIEd B CBETE€ MPEICTABICHHH 00 AIEKTPOIUTUYECKON

nucconnanuu. KauecTBeHHbIEe peakiiuu Ha HOHBIL. [loHATHE O THApPOIN3E cone

1.7

XUMHUECKUH IKCIIEPUMEHT: O3HAKOMIICHHE C MOJCIISIMH KPUCTAJUIMYECKHUX
pPEIIETOK HEOPTaHUYECKUX BEIIECTB — METAUIOB U HEMETaJUIoB (Tpaduta u
ajMasa), CJIOXKHBIX BEIIECTB (XJIOpUA HATPHSs); UCCICAOBAHNE 3aBHCUMOCTH
CKOPOCTH XHMHUYECKOH pEaKiuu OT BO3JAEHCTBUS Pa3IUYHBIX (HaKTOPOB;
UCCIICIOBAaHUE  DJIEKTPOIPOBOJHOCTH  PAcTBOPOB  BEIIECTB,  Ipoliecca
JMCCOIMAIIMK  KHUCJIOT, IIeJIo4Yeid W colicii (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMAaTEpPHUAIOB); IPOBEJIECHUE ONBITOB, WJUIIOCTPUPYIOLIUX IPU3HAKU
MPOTEKaHUs peaKIMii HOHHOTO0 0OMeHa (00pa3oBaHUE OCaIKa, BBHIJICIICHHE Ta3a,
o0pa3oBaHUe BOJbI); ONBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIX peakUuil (TOpeHne, peakui pas3ioKeH!s, COeTUHEHN);
pacrlo3HaBaHWE HEOPTaHMYECKUX BEIIeCTB C TIOMOIIBID KadeCTBEHHBIX

peaKIlI/If/'I Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIbHBIX 3a1a4

Hemeranns u ux COCIUHCHU A

2.1

OO6mass xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHne U (PU3NYECKUE CBONCTBA
MPOCTHIX BEMIECTB — TAJIOFEHOB. XMUMUYECKUE CBOKWCTBA HA MPUMEPE XJIOpa

(BSaHMOHeﬁCTBHC C MCTaJlslaMH, HCMCTAaJlJIaMU, H_Ie.]'IO'-IaMI/I). XJ'IOpOBO,Z[OpOI[.




CosgHast KHCJIOTAa, XUMHUYECKHME CBOWCTBA, IIOJYyYEHHE, MPUMEHEHHUE.
[elictBue XxJjiopa M XJOPOBOJOPOJA Ha OpraHu3M 4YernoBeka. BaxHenine

XJIOPUABI U UX HAXOXKIACHUC B IPUPOAC

2.2

O6mas xapakrepucTtuka 31eMeHTOB VIA-rpynnbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTepHbIe cTereH okucaeHus. CTpoeHue 1 pu3nveckue cBoiicTa
NPOCTBIX BEIIECTB — KHCIOPOAa M Cephl. AJUIOTPONHBIE MOAM(DUKAIUU
KHCJIOpOJa U cepbl. XUMHUECKHE CBOMcTBa cepbl. CepoOBOAOPOA, CTPOCHHUE,
¢u3nueckne M XUMHUYECKHE CBOMCTBAa. OKCHABI cepbl Kak IMPEICTaBUTENN
KHUCJIOTHBIX OKcUJI0B. CepHasi KUCIIOTa, GU3NYECKUE U XUMUYECKHE CBOMCTBA
(ob1ue Kak mpeAcTaBUTeNs Kilacca KUCIOT U cnenuduyeckre). XuMHUUecKue
peakuuy, JexKalye B OCHOBE MPOMBIIIJIEHHOTO croco0a MOJydYeHus: cepHon
kucioThl. [Ipumenenne. Conu CepHOWM KHUCIIOThI, KAUECTBEHHAsl pEaklMs Ha
cynbhar-uoH. HaxoxaeHue cepbl u € coeMHEeHUH B mpupoae. XUMHIECKOE
3arps3HEHHE OKPY’KaIoIIeH Cpeibl COeIUHEHUSIMU CepPbl (KUCIOTHBIE AOXKIU,

3arpsi3HEHUE BO3/IyXa U BOJOEMOB), CIOCOOBI €0 MPEAOTBPAILCHUS
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OOmrast xapakTepucTuka 31eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOSHHS
aTOMOB, XapaKTEepHbIE CTEIICHW OKHCJICHUSA. A3OT, paclpoCTpaHCHHE B
npupoze, pusnyeckue 1 XuMudeckre cBoiictsa. Kpyrosopot azora B mpupoe.
AmMMmHak, ero (Qu3MuUecKMe W XUMHUYECKHE CBOICTBA, TIIOJydYeHHE U
npumenenue. Conu aMMOHUS, MX (U3MYECKHE M XUMHUYECKHE CBOMCTBA,
npumMeHeHne. KauecTBeHHast peakiusi Ha MOHbI aMMOHHUSI. A30THas KUCIIOTa, €€
noJrydeHue, GU3nIecKre ¥ XUMUUYECKHe CBOMCTBA (OOIIHMe KaK MPeCTaBUTEIS
KJacca KUCIOT M cnenuduyeckue). Vcnonap3oBaHWe HUTPATOB U COJeH
aMMOHHS B KauecTBE MUHEPAIBHBIX yI0OpeHUi. XUMHUECKOE 3arps3HEHUE
OKpY’Kalollel cpesibl COeTUHEHUMH a30Ta (KUCIIOTHBIE J0XK]U, 3arps3HEHUE

BO3]lyXa, MOYBBI U BOJJOEMOB)
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®ocdop, amnorponHsie Moaupukanuu pocdopa, GpuzNUECKUe U XUMUYECKUE
cBoiictBa. Oxcun dochopa(V) u dochopnas kucnora, Quanyeckue u
XUMHUYECKHE CBOWCTBA, monydeHue. Vcmonp3oBanue ¢GocaToB B KadyecTBe

MUHEPAJIbHBIX YI0OpEeHUN

2.5

OO6mas xapakrepuctuka 3iaeMeHTOB [VA-rpynmel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKUCIEHUsA. YTIJIEepoJd, alJIOTPOIHBIC
Mou(pUKalMK, paclpocTpaHEHHE B Ipupoje, (u3NYecKue U XMUMHYECKHE
cBoiictBa. Ancop6mus. Kpyrosopot yriepozaa B npupojae. OKCHIBI yriiepo/a,
uX (QU3NYeCKHe U XUMUYECKHE CBOWCTBA, JNEHCTBHUE HA KUBBIC OPTaHU3MBI,

INOJIYYCHHC U IPUMCHCHUC. DKOJIOTHYECKHE HpO6J'I€MBI, CBA3aHHBIC C OKCHA0OM




yraepona(IV); rumoresa rino0anbHOTO MOTEIUICHHS KIMMAaTa, MapHUKOBBIN
a¢pdext. YrompHas KHCIOTa U €€ comd, uX (pU3MUecKHue W XUMUYECKUE
CBOICTBa, Moy4yeHue U npuMeHeHue. KauecTBeHHas peakiys Ha kapOOHAT-
WoHbIL. Vcronb3oBaHre KapOOHATOB B OBITY, MEHMIIMHE, TPOMBIILICHHOCTH U

CEJILCKOM XO3SAIHCTBE

2.6

[lepBoHauanbHbIE MOHATHS 00 OPraHUYECKUX BELIECTBAX KAaK O COCIUHEHMSIX
yriepoja (MeTaH, 3TaH, ATWUJIEH, aleTHJIeH, 3TaHOJ, TJMLEPHH, YKCYCHas
kucnota). Ux coctaB m xumuueckoe ctpoeHue. lloHsTHE O OMOJIOTHMYECKH
Ba)XHBIX BEILIECTBAX: XHpaX, OelIkax, YIJIeBOJaX — M MX pOJU B JKU3HU
4esoBeKa. MaTepuaabHOE €IMHCTBO OpPraHMYECKUX W HEOPraHMYECKHX

COEeIMHEHUN

2.7

Kpemuuii, ero ¢usnueckue u XUMHUYECKHE CBOWCTBA, I[OJIyY€HHUE U
npumeHenue. CoennHeHUs KpeMHUs B mpupoje. O0mue npeacraBieHus oo
okcuze kpeMHusI(IV) u kpeMHueBoii kucnore. CHIIMKAThI, UX UCHIOIb30BaHUE B
OBbITY, MEIULIUHE, TIPOMBILIUIEHHOCTH. Ba)kHene cTpouTenbHble MaTepUabl:
KepaMHKa, CTEKJIO, LIEMEHT, OeTOH, xkeae300eToH. IIpobiembl Oe30macHOro

HCITIOJIB30BAHUSA CTPOUTCIIbHBIX MaTCpHUAJIOB B HOBCCI[HGBHOﬁ KU3HU

2.8

XUMUYECKUI 3KCIIEPUMEHT: U3ydeHHe 00pa3lioB HEOPraHWYECKUX BEIIECTB,
CBOMCTB COJISHOM KUCJIOTHI; IIPOBEICHNE KAYECTBEHHBIX PEAKLUNA Ha XJIOpUI-
WOHBl M HAOJIOJEHHE MPHU3HAKOB HMX MPOTEKAaHHUS; OIMbBITHL, OTpakarollue
¢u3nUeckre 1 XMMUYECKUE CBOICTBA rallor€HOB U UX COETUHEHUH (BO3MOXKHO
UCIIOJIb30BAaHUE BUEOMATEPHUATIOB); O3HAKOMJIEHHE C O0Opa3liaMH XJIOPHUIOB
(rajoreHuIOB); O3HAKOMJIEHME C OOpasllaMu cepbl U €€ COEIUHEHUSIMU
(BO3MOKHO HCIIOJIb30BAHME BHJIEOMATEPHANIOB); HAOIIOAECHHME Ipoliecca
oOyriimBaHus caxapa Mol IEMCTBUEM KOHIIEHTPHUPOBAHHOW CEPHOW KUCIIOTHI;
U3yueHHE XMMHYECKHX CBOMCTB pa30aBICHHON CEpPHOI KUCIOTHI, TPOBEACHUE
KayeCTBEHHON peakuuu Ha Ccylab(ar-uoH U HaOJIo/leHUWEe Tpu3HaKa eé
MPOTEKaHUs; O3HaKOMJICHHE C (PU3MYECKUMHU CBOMCTBAMU a30Ta, hocdopa u ux
COeMHEHUI (BO3MOXHO HCIIOJB30BAaHUE BHJICOMATEPUANIOB), OOpa3laMu
a30THBIX U (pocopHBIX y10OpeHNni; oTydeHre, COOUpaHue, paclio3HaBaHUe U
H3y4EHHE CBOMCTB aMMHUaKa; IPOBEJCHHE KAaUECTBEHHBIX PEAKUUN Ha HOH
aMMOHMS M (dochaT-uOH U HU3YUYEHHE NPU3HAKOB HUX NPOTEKaHUS,
B3aMMOJEMCTBHE KOHIEHTPUPOBAHHOMN a30THOM KUCIIOTHI C MEBIO (BO3MOXKHO
UCIIOJIb30BAaHUE BHIEOMATEPUANIOB); U3YyYEHHUE MOJENEeH KpUCTAIIIMUYECKUX
pem€Tok anmasza, rpadura, (QyanepeHa; O3HAKOMJIEHHE C IPOLIECCOM

aIcopOIIMK pacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOHCTBOM




NPOTHBOTa3a; MOJy4YeHHE, COOMpaHne, paclio3HAaBaHHE W M3yYCHHE CBOWCTB
YIJIEKUCIIOTO Ta3a; MPOBECHHE KAa4eCTBEHHBIX DPEaKklIuid Ha KapOOHAT- U
CUIJIMKAT-UOHBI W H3YYCHUC IIPU3HAKOB HX IPOTCKAHUSA, O3HAKOMIICHHUC C
NPOAYKIUEH CHIMKATHOW MPOMBIIIJICHHOCTH; PEUICHUE KCIIEPUMEHTAIBHBIX

3a71a4 110 TeMe «BakHennme HeMeTaUIbl 1 UX COETUHEHUS

Mertamisl 1 uxX COCIUHCHUA

3.1

OO6mias xapakTepUCTUKAa XUMHUYECKUX JJIEMEHTOB — METAJUIOB HA OCHOBAHHUH
ux nonoxenuss B Ilepuoamueckoil cucreme xummuueckux snementoB J[.U.
Menpeneesa u crpoeHns atoMoB. CTpoeHue MeTauioB. Metayuinyeckas CBs3b
U MeTaJUIMuecKas KpUcCTalinyeckas pemeéTka. DNeKTPOXUMUYECKUN Pl

HaIPSKECHUN METaJIOB

3.2

dusnuecKkue U XMMHUYECKHe CBOMCTBA MeTaiIoB. OO0IIMe crioco0b! NOTyYEeHUs
MmeTasuioB. [ToHATHE 0 KOPPO3MM METAIIOB, OCHOBHBIE CIIOCOOBI 3aLIUTHI UX OT
Koppo3uu. CriaBsl (CTajib, YyTr'yH, JIOPATIOMHUHUAN, OpOH3a) U UX IPUMEHEHHE

B OBITY U IPOMBIIIIEHHOCTH
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[Ilenounsle MeTaybl: moyiokeHue B Ileprognueckoil cucTeMe XUMHYECKHX
anemeHToB /.M. MeHnzeneeBa; cTpoeHUE UX aTOMOB; HaX0XKJICHUE B IIPUPOJE.
duznyeckre 1 XMMUYECKHE CBOICTBA (Ha mpuMepe HaTpus U Kaius). OKCHIbI
U THJIPOKCUABI HaTpus W Kanus. IlpuMeHeHue HIenoyHbIX METauIoB U UX

COEIMHEHUN

3.4

[Ilenouno3eMenbHbIE METAIBI MarHui W KaJdbI[UM: IIOJ0XKEHHE B
[lepuoanueckoit cucrteme xumuuyeckux dnaeMmeHToB J[.M. Menneneena;
CTPOEHUE UX aTOMOB; HaXOXJeHHE B mnpupone. Ouznueckue U XUMUYECKUE
CBOMCTBA MarHusi W Kalbliud. BakHeline coeauHeHUs Kaiublus (OKCHI,

TUAPOKCH, CONH). JKECTKOCTH BOJBI U CIOCOOBI €€ yCTpaHEHHs

3.5

AnromuHui: nonoxeHue B Ilepuoanueckoil cucTeMe XMMHUYECKUX 3JIEMEHTOB
J.1. MenneneeBa; CTpoeHHe aTOMa; HAXOKIAEHWE B npupoje. Pusndeckue u
XMMHUYECKHE CBOMcTBa amoMUHUA. AMQOTEpHbIE CBOMCTBA OKCHIAa U

TUAPOKCH]IA AITFOMUHUS

3.6

Keneszo: nonoxenue B [lepuonnueckoi cucteMe Xumuyeckux anementos J1.1.
MeHeneeBa; CTpoeHHE aToMa; HaxoXJIeHWe B mpupozae. dusnueckue M
XUMUYECKHE CBOWCTBaA sxene3a. OKcuibl, TUApokcubl U conu xeneza(ll) u

xene3a(lll), ux cocras, CBOMCTBA U TIOJTyYCHHUE

3.7

XUMUYeCKUH OKCIICPUMECHT: O3BHAKOMJICHHUE C 06pa3uaMH MCETAIJIOB H CIIJIaBOB,

UX (PU3MYECKMMHU CBOWCTBAMH; M3YUYECHHUE PE3YJIbTATOB KOPPO3UU METAJIIOB




(BO3MOXHO HCITOJIb30BAaHUE BUJICOMATEPHAIIOB), 0COOEHHOCTEH
B3aMMOJCHCTBHSI OKCHIA Kalblldd M HaTpus C BOAOM (BO3MOXKHO
UCTIOJIb30BaHUE BUCOMATEPHAJIOB); MCCIECIOBAHNE CBOMCTB KECTKOM BOJBI,
mporecca TOPEHHUs JKejle3a B KHUCIOpoae (BO3MOXHO HCIOJIb30BAHUE
BUJICOMATEPHAJIOB); MPU3HAKOB MPOTEKAHUS KAUeCTBEHHBIX PEAKIIMIA Ha NOHBI
(Maraus, Kaublus, aaroMuHMs, IuHKa, xkene3a(ll) u xenesa(lll), menu(Il);
HaGHIO,Z[eHI/Ie 1 OIIMCAaHUC TPOUCCCOB OKpAlIMBAHUS IJIAMCHHA NOHAMUW HAaTpPUA,
Kausg ©  Kajablusg (BO3MOXKHO  WCIIOJIb30BAaHHWE  BHJIEOMATEPHAIIOB);
uccienoBanre amQpoTepHBIX CBOMCTB THJIPOKCHIA alIOMUHUS U TUIPOKCHUIA
OUHKA; pCHICHUC SKCIICPUMCHTAJIBHBIX 3a1a4 IO TEMC «Baxueimnme MeTaJuIb

Hn UX COCAUHCHUA»

XuMus u OKpYyzKaromas cpeaa

4.1

Hosrie MaTcepHralibl U TECXHOJIOTHUH. BemectBa u MaTepuajibl B MOBCEIHEBHOM
JKU3HHU YeJI0BeKa. XUMUS U 300pPOBLE. bes3omacHoe HCIIOIB30BaHNE BEIIESCTB U
XUMHNYCCKHUX peaKHHﬁ B 6BITy. HepBaH nmoMompb Mnmpu XUMHYCCKHX OXKOI'aX U

OTPABJIEHUAX

4.2

OCHOBBI ~ JKOJIOTUYECKOW  TPaMOTHOCTH.  XHMHYECKOE  3arpsi3HEHHE
okpy>karomieit cpeas! ITJIK. Poib XumMuu B peniieHur 3KOJIOTHIECKUX MTPOOIIEM.
[IpupoaHble MCTOUYHUKHU YTIIEBOAOPOAOB (Yroyb, MPUPOIHBIN ra3, HE(Tb),

MPOYKTHI UX MEePePabOTKH, UX PO B OBITY M MPOMBIIIIIEHHOCTH

4.3

XUMUYECKUH SKCIIEPUMEHT: U3yueHue 00pa3lioB MaTepraioB (CTEKJIIO, CILJIaBbI

MCTAJIJIOB, NOJIMMCPHELIC MaTCpI/IaHBI)




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 YMeHnue BIYUCIATh (IPOBOINUTE 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




INEPEYEHD 2JIEMEHTOB COJAEPXAHMUS, TIPOBEPAEMbIX HA
OCHOBHOM I'OCYIJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

HCpBOHaLIaJ'II)HI)IC XUMHWYCCKUC ITOHATHUSA

1.1

UucTeie BemecTBa u cMecu. CiocoObI pa3fieiieHus: cMecei

1.2

AToMBI U MOJICKYIJIBI. Xumudeckue 3eMeHThl. CHMBOJIBI XUMHUYECKHX

9JICMCHTOB. HpOCTBIC " CJIOKHBIC BCIICCTBA.

1.3

Xumnueckass Gopmysa. BaneHTHOCTh aTOMOB XHMHYECKUX 3IJIEMEHTOB.

CreneHp OKUCIIEHUS

1.4

3aKOH IIOCTOSHCTBAa cocTraBa BemiecTB. OTHOCHTEIBbHAs aTOMHas Macca.
OTtHOCHUTEIbLHAS MOJICKYJISIpHAd Macca. MaccoBass 0711 XHMHYECKOTO

9JICMCHTA B COCIMHCHUHN

1.5

KomugectBo BemecTBa. Mosb. MomnsipHas Macca. MomsipHbIif 00bEM Ta30B.

BzaumocBs3b KOJIMYCCTBA, MACChI U YUCJIa CTPYKTYPHBIX CAUHUIL BCIICCTBA

1.6

du3nyecKue U XUMUUYECKHUE ABJICHUI. XUMHUYECKast peakuus 1 eé IMPU3HAKH.

3aKOH COXpaHEHMsI MacChl BEIIECTB. XUMHUECKUE YPaBHEHUS

ITepnonnueckuii 3akoH u [lepnoandeckas cucTeMa XUMHYECKHUX JJIEMEHTOB

.. Menaeneea. CTpoeHHE aTOMOB

2.1

ITepuoanueckuii 3akoH. [lepuonnyeckas cucreMa XUMUYECKUX DJIEMEHTOB
J.1. Menneneesa. Ilepnonbl 1 rpymnmsl. PU3HYECKHUI CMBICIT IOPSAKOBOTO

HOMEpa, HOMEPOB IICPpUOJa U I'PYIIILI 9JICMCHTA

2.2

Crpoenne aromoB. CocTaB aToMHBIX siaep. WM30Tombl. DNEKTPOHBI.
CtpoeHne »SJIEKTPOHHBIX O00JIOYEK aTOMOB TMEpBbIX 20 XHUMHYECKUX

sanemMeHToB [lepuoanueckoii cuctemsl .M. Menaeneesa
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3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB XMMHUYECKUX DJIEMEHTOB MEPBBIX
TPEX MEePUOJIOB, KaJIus, KaJIbIIUS (panuyca aTOMOB,
AIIEKTPOOTPHUIIATEIHLHOCTH, METAITUYECKIX U HEMETAJUTMYECKUX CBOMCTB) U
UX COCIMHEHHMM B COOTBETCTBUHM C TMOJOXKEHHEM JIIEMEHTOB B

[Tepuoanueckoii cucreMe U CTPOEHUEM UX aTOMOB

CrpoeHue BemecTa

3.1

Xumuueckasi cBs3b. KoBasieHTHas (moyisipHasi M HEMOJISIpHAsi) CBA3b.

3JI€KTpOOTpI/II_IaTeHLHOCTB XUMHUYECKNX DJJeMeHTOB. VoHHas CBs3b.




Meramnueckas CBSI3b

3.2

Tunsl KpUCTAJUIMYECKUX PEIIETOK (aTOMHAasl, MOHHAs, MeTaJuIMyeckas),
3aBUCUMOCTb CBOMCTB BELICCTBA OT TUIA KPUCTAIIIMYECKOM PEIIETKU U BU1A

XUMHYECKOI CBI3U

Baxwneriuve npencraBuTeNd HEOPraHUYECKUX BelecTB. HemeTtamibl U ux

COCIMHCHHMUAI. MeTamisl U uX COCIUHCHUA

4.1

Knaccugukaius 1 HOMEHKIIaTypa HEOPTaHMUECKUX COCAMHEHUI: OKCHIIOB
(coneobpa3yromue: OCHOBHBIE, KHUCIJIOTHBIE, am(poTepHBIC) u
HecoJieo0pa3yrolue; OCHOBaHHUM (IIETOYN M HEPACTBOPUMBIC OCHOBAHUSA);
KHUCTIOT (KUCIIOPOJACOACpKAIIUe W OECKUCIOPOAHBIE, OJHOOCHOBHBIC U

MHOT'OOCHOBHBIE); COJIeH (CpeTHUX U KUCIIBIX)

4.2

dOu3nyeckue W XHUMHYSCKHE CBOMCTBA IIPOCTBIX BCHICCTB-HEMCTAJJIOB:

BOJIOPO/J1a, XJIOpa, KUCIOPO/a, Cephl, a30Ta, Gpocdopa, yriepoaa, KpeMHHS
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PU3NYECKHE U XUMUYECKUE CBOMCTBA MPOCTHIX BELECTB-METAJIIIOB: JIUTHU,
HaTpus,  Kajlus, MarHusg W  Kaldblusd,  QJIIOMHHHUS,  JKeJesa.

3J'IeKTpOXI/IMI/I‘-ICCKI/II71 paa HaprDKeHI/Iﬁ MCTAJlJIOB

4.4

du3znyueckue M XUMHYECKHE CBOMCTBa BOOOPOIHBIX CO€JUHEHUI

HEMETaJUIOB: XJIOPOBOJIOPO/Ia, CEPOBOJOPOIA, AMMHAKA

4.5

dusnueckre 1 XMMUYECKUE CBOMCTBA OKCUA0B HeMeTallioB: cepsl (1V, VI),
azota(ll, IV, V), docdopa(ll, V), yramepoma(ll, IV), xpemuusa(IV).

HonyquI/Ie OKCHUJ0B HEMECTAJIJIOB

4.6

Xumnueckue cBoiicTBa okcuoB: MetaioB IA—IIIA rpymm, nunka, meau(1l) n

xeneza(ll, III). [Tonmyuenue okcuI0B METAIIIOB

4.7

XuMHUECKHEe CBOHCTBa OCHOBaHMNH M aM(OTEPHBIX TUAPOKCHIIOB (Ha
IIpUMepe FUAPOKCUI0B AIFOMUHUS, XKene3a, IUHKa). [lonyuenue ocHoBaHuit

1 aM(pOTEPHBIX TUIAPOKCUIIOB

4.8

O6mmue XUMHUYECKHE CBOICTBa KUCJIOT: XJIOPOBOJIOPOIHOM,
CEPOBOIOPOHOM, CEPHUCTOM, CEPHOM, a30THOH, PochopHOH, KPEMHHEBOH,
yroapHOi. Oco0ble XUMHUUECKHE CBOMCTBA KOHIIEHTPUPOBAHHONW CEPHOU U

a30THOM KucioT. [lonmyyenue kucior

4.9

OO0ue xMMHUYecKre CBOMCTBa cpetHux coneil. [lomyyenue coneit

4.10

[Tonyuyenwue, cobupanue, pacrmo3HaBaHHE BOAOPOJA, KUCIOPOIa, aMMHUAKa,

YTJIIEKUCIIOTO Ta3a B JabopaTopuu

4.11

[Tonydyenne ammuaka, CEpHOM M a30THOM KHUCIOT B MPOMBILIJIEHHOCTH.




OO0m1mre crnocoObl MOTyYEHUsT METAJIIOB

4.12

I'eneTmueckas CBSI3b MCXKIY KiIaCcCaMU HEOPTaHUYCCKUX COGI[I/IHeHI/If/'I

XUMUYECKUE PEAKIIUU

5.1

Knaccudukanus XMMUYECKUX peaKIHMi MO pa3IMYHbIM MpPU3HAKAM: II0
YUCIy W COCTaBy YYacTBYIOIIUX B PEAKIMH BEUIECTB, MO TEIIOBOMY

b dexTy, Mo UBMEHEHHUIO CTENeHEeN OKUCIEHUS XUMUYECKUX DJIEMEHTOB

5.2

TemoBoit 3¢ ekt XUMUYECKON peakuu, TEPMOXUMHUYECKUE YpaBHEHUS.

DK30- " OHAOTCPMHUYCCKUC PCAKITNU. TepMOXI/IMI/I‘ICCKI/Ie YpaBHCHUA
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OKHCIUTENTBHOBOCCTAHOBUTEIBHBIE peaxkiuu. Oxucnurenu u
BoccTaHoBUTENU. [Ipoliecchl OKHCIEHUSI U BOCCTAHOBJIEHUSI. DJIEKTPOHHBIN

0ajaHC OKHCIUTEIBHOBOCCTAHOBUTEILHOM pC€aKinuu

5.4

Teopm{ BHeKTpOHHTI/I‘{eCKOﬁ AUCCOoMaIu. KaTI/IOHLI, AHHUOHBI.
3JI€KTpOJII/ITI>I U HCOJICKTPOJMUTEI. CunbHble M cla0bie OJICKTPOJINTHI.

CreneHn JUCCOLMALIUN

5.5

Peakuyu wumoHHOTO obMena. YcioBus IIPOTCKAHUA peaKI_II/Iﬁ HMOHHOTI'O

oOMeHa, TIOJTHBIE U COKpAIEHHBIC HOHHBIE YPABHEHUS PEaKIHi

X¥UMHA ¥ OKpYyXKarolas cpena

6.1

BemecTtBa 1 maTepuasibl B MOBCEIHEBHOW JKM3HM 4ellOBEKa. beszomacHoe
UCIIOJIb30BaHUE BEUIECTB M XMMUYECKHX peaKklUil B 1aOOpaTopuu U ObITY.

HepBaﬂ ImoMouIb IMpu XUMUICCKUX OXKOrax U OTpaBJICHUAX

6.2

XUMHYECKOE 3arps3HEHUE OKPYXKaIIIeH cpeabl (KUCIOTHBIC O],
3arpsi3HEHHUE MOYBBI, BO3AYyXa U BOJOEMOB), CITIOCOOBI €ro MpeI0TBPAICHHS
[Ipenenbnas nomyctumast koHueHntpanus semects (I[1JK). Pons xumuu B
PEIICHUH JKOJIOTHYECKUX TpoOsieM. YcuiieHHe MapHUKoBOro sddexra,

paspymi€eHUC O30HOBOI'O CJI0s

6.3

[Tpumenenue cepsl, a3ota, Gpocdopa, yriepoaa, KpEMHHUS U UX COSAUHEHUM
B OBITY, MEIMIIMHE, TPOMBIIIUIEHHOCTH M CETTLCKOM X03stiicTBe. [[puMeHenne
METaJUIOB M CIIJIABOB (CTajb, YYTYH, AIOPATIOMHUHUM, OpoH3a) B OBITY H
MPOMBIIUIEHHOCTH HUX coeauHeHuid. IloHdaTHE O KOppO3uHM METaJUIOB,

OCHOBHEBIE CIIOCOOBI 3alIUTBI UX OT KOPpPO3UHU

6.4

[TpupoaHble UICTOYHHUKH YTJIEBOJOPOJIOB (Yroib, IPUPOIHBINA ra3, HE(PTH),

MPOIYKTHI UX TiepepaboTku (OCH3MH), X POJIb B OBITY U MPOMBIIUICHHOCTH

6.5

HepBOHa‘IaJIBHBIG IOHATHS 00 OPraHMYCCKUX BCIICCTBAX KaK O COCAMHCHUAX

yrjepoaa (MeTaH, OTaH, O9THJICH, AlCTHUJICH, OTAHOJ, TJIMIOCPUH, YKCYCHAs




kuciota). [loHsTne o OMONIOTMYECKH Ba)KHBIX BEIIECTBAX: >KHUpax, OeKax,

YIUICBOZAX — W UX POJIM B )KU3HU YCJIOBCKA

7 Pacuérnr:
7.1 o (popmyaamM XUMUYECKHX COCTUHEHHM
7.2 Macchl (MaccoBOI) TOJIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 10 XMMUYECKUM YPaBHEHUSIM

JEMOBEPCHUHU OLIEHOYHBIX MATEPHUAJIOB
8 kiacc.

1. YeTpIpe PHEPTETHUECKUX YPOBHS COJIEPIKUT AIEKTPOHHAS 000JI0UKa aTOMa!
a) Kajuus

0) OeprThs

B) KpEMHHUS

T) reiaust

2. lllecTb 31IEKTPOHOB HAXOMASATCS Ha BHEIIHEM SHEPTEeTUIECKOM YPOBHE aToMa:
a) 30JI0Ta

0) yriepona

B) XpOM

I') KHCIIopo/ia

3. Boibepute coeiMHEHNE C KOBAJIEHTHOM MOJISIPHOM CBSI3bIO:
a) H, 6) H2S
B) Nal 1) N,

4. Beibepure GhopMyITy COSAMHEHUS CEPBI, B KOTOPOM OHA MPOSIBIISET CTEIICHb OKUCIICHUS -2:
a) SO,

6) SO;

B) MgS

F) SF6

5. Beibepute popmymny okcuaa xkenesa (111):
a) FeO

0) FeCls

B) Fe,0;

F) OF2

6. Beibepute psig popmys, B KOTOPOM BCE BEIIECTBA SBISIOTCS OCHOBAHUSMHU:
a) Fe,Os, ZnO, Cu(OH),

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

B) KOH, Fe(OH);, NaOH

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



14.

7. Oxcup kanbius CaO pearupyer c:

a) HNO3

0) Li,O

B) Cu

F)MgSO4

8.Cymma kod¢¢unmentoB B ypaBHenuu peakimun ~ CuO + Al — Cu + ALLO; paBHa:
a)7

0)5

B) 8

r)9

9. YpaBHEHHE pEaKIMK 3aMEIICHUS:
a) Zn + 2HCIl = ZnCl, + H,

6) ZIlO + HQSO4 = Zl’lSO4 + Hzo

8) Cu(OH), = CuO + H;0

r) Fe + S=FeS

10. Beibepure ypaBHEHUE IEKTPOIUTHYCCKON aucconuanmu s Ba(NOs).:
a) Ba(NO3)2 =Ba*> + NO5

6) Ba(N03)2 =Ba+2 NO3

B) Ba(N03)2 =Ba’+ 6 NO

F) Ba(N03)2 = Ba2+ +2 NO3-

11. Beibepure KpaTkoe HOHHOE YpPaBHEHHE JIJIST PEaKIIUuU 2KOH + H,SO,4 = K,SO,+
2H201

a) OH + H=H,O

6) 2KOH + 2 H'= 2K'+ 2H,0O

B) 20H + 2H'=2H,0O

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

6 3a0anuu 12,13 na ycmanoenenue coomeemcmeus 3anumiume Hanpomue yudp o0ykey
12. YcraHOBHTE COOTBETCTBHE MEXKAY (hOPMYII0ii BEIIECTBA M €ro MPHHAIECKHOCTHIO K
OIIPEIETICHHOMY KJIaCCy HEOPTaHMUECKUX COCTMHEHHH.

Knacc Bemiects: Dopmyia BeliecTBa:

1)okcubt a) HNO,

2)OCHOBaHUS 0) P,Os

3)KUCIOTHI B) Fe(OH);

4) conmn r) Mg(NO:s),

13. YcraHOBUTE COOTBETCTBUE MEX/y YPABHEHHEM PEAKIIMU M TUIIOM XUMHUYECKON pPEeaKIiu

YPABHEHUE TUIT PEAKLINU

1) O; +4NO; +2H,0 =4HNO; A) peaxiysi pa3inoKeHus

2) |AgNO; + HCl =AgCl + HNO:s b) peakuus coeiMHEHUs

3) |[CaCO; =CaO + CO, B) peakius 3aMeIieHus

4) [Fe +CuSO4 =FeSO4 + Cu ') peakmmst oOMeHa
Yacrs 2

Hanummre ypaBHEHHMs NPaKTHUYECKH OCYIIECTBHMBIX XHMHUYECKHX peakuuil. BniGepute
peakuuo 0OMeHa U 3alUIINTE €€ B MOJIEKYJIIPHOM U MOHHOM BH/JIE.



1.Cu+0O,=
2.CuO +H,O =

3. CuO + H:S0O4 =
4. CuSO,4 + NaOH =

15. CocTaBbTe ypaBHEHUE pEaKIMK TOPCHUS KaIbUs. Beraucinre, kKakoir 00bEM KHCIOpo/1a
(1.y.) motpedyetcst st moJIHOTO CKUraHus 20 T KaabIusl.
HToroBrie KOHTPOJIbHBbIE H3MEPUTEILHBIE MATEPHAJIBI . 9 Kiacc.

1. ATom Kakoro 3JaeMeHTa UMEET clieyrollee cTpoeHue 2e, 8e, 3e :
1) Si2) Mg 3) Al 4) Ca

2. KucnotHocTs OKCHIOB, 00pa3oBaHHBIX eMeHTaMu [VA — rpymnibl, cBEpXy BHHU3:
1) He u3meHsiercs

2) u3MeHseTcs MepuoANIECKu

3) yBenu4yuBaeTcs

4) ymeHblILIaeTcs

3. U3 npeasioskeHHBIX PSIIOB, BEIOEPUTE TCHETUICCKUH PsiJT METaJlIA:
1) Li - LiO — LiOH - LiCl

2) P- P,Os — H;PO4 — Na;PO,

3) Al — ALOs; — Al (OH); — Al (NOs)s

4) N, — N,Os — HNO; — Ba (NO:3),

4 . B KakoM psiiy IPeCTaBICHbI MPOCTHIE BEIIECTBA-METAIIIbI:

1) xy10p, HUKENB, cepedpo 3) xkene30, Oapuid, HaTpHiA

2) anmas, cepa, KalbIui 4) KUCIOPOJ, 030H, a30T

5. Kakyto creneHb OKHCIICHUS MPOSIBISIOT MIEI0YHO3EMENbHBIE METAIUTBI B COETMHEHUSIX ?
1)+2 2)+3 3)-2 4)+1

6. Tun XuMUYECKO CBA3HM B POCTOM BEIIECTBE JTUTHHU:

1) nonnas 2)KoBaJIeHTHasl MOJISIpHAs
3)koBasieHTHast HEMoJIsIpHast ~ 4) MeTa/lInyecKast

7. l'opeHue aatoOMUHMS B KUCTOPOAE OTHOCUTCS K PEAKIIMH:

1) paznoxxenust 2) COeTUHEHUS

3) oOmeHa 4) 3amereHus

8. B xakoMm psay nmpeicTaBiIeHbl IPOCTHIE BEIIECTBA-HEMETAILIBL:

1) xmop, HUKEINb, cepedpo 3) xene3o, Gpocdop, pTyTh

2) anmas, cepa, KaJabIui 4) KUCIOPOI, YTAEPO, a30T



9. Kakyto popmyiy umeer cynbdar-noH:

1) S°2) SO;*3) SO,>4) S*

10. Cymma k03¢ puLIMeHTOB B ypaBHEHUH B3aUMOACHUCTBUS OpoMa ¢ BOJIOPOJIOM:
)3 2)4 3)2 4)5

Ilpu svinonnenuu 3a0anutl 11-14 x kaxcoomy snemenmy nepeoco cmoabya noobepume
COOMEemcmayIouuil dieMeHm 6mopo2o cmonoya. 3anuwume 6 madauyy evloOpanHsvie Yu@pol
noo coomgeememayowumu oykeamu. L{ugpor 6 omeeme mocym noemopsamucsi.

11. YcTraHOBUTE COOTBETCTBUE MEK/Y CXEMOM PEAKIIMU U U3MEHEHHEM CTEIIEHU OKUCIICHUS
OKUCIIATENA:

A ) FeCl; +HI = FeCl, + I, + HCI 1)CI I

B )FeCl, + Cl, = FeCl; 2211

B )KCIO; =KCI + O, 3)Fe™ Fe™

" )Fe;O04+ HI = Fel, + 1, + H,O 4)207 0,°
5)Cl*2C1"
6) Fe” Fe™

12. YcTaHOBUTE COOTBETCTBHE MCKAY YacTUIeH U pacnpeaciIiCHUCM 3JICKTPOHOB I1O
OHCPITCTUYCCKHUM YPOBHAM!

Yacruua: Pacnipenenenue 3neKTpoOHOB:
A) Ca° 1) 2e, 8e, 8¢, 2e

B) AP’ 2) 2e, 8e, 2e

B) N* 3) 2e, 5¢

NN’ 4) 2e, 8e, 3e

5) 2e, 8e,18e¢,4e
6) 2e, 8¢

13. YcTaHOBHTE COOTBETCTBHE MEXKIY BEIIECTBOM M CTEIIEHBbIO OKHCIICHUS a30Ta B HEM.

BelIIeCTBOZ CreneHb OKHCJICHUA:
A) HNO; 1)-3
B) Fe(NOs); 2) -2
B) NaNO, 3)+1
I') NH,OH 4)+3
S5)+5
6) 0

14. YcTaHoBUTE COOTBETCTBUE MEKY Ha3BaHUEM BeLIECTBA U (POPMYIION COETUHEHMUS:



Has3BaHnmue BemecTBa: DopmyJia COeIMHEHUA:

A) cynbdat Oapus 1) Ca (OH).
b) cepoBonopoanas kucinora  2) BaSO,
B) runpoxcun nurus 3) Li,O
I') oxcun yraepona (1) 4) CO

5) H.S

6) LiOH

Yacrn 2

Bo 2-0if yacTH 1aHO 0JHO 3aJaHHE, B KOTOPOM HE00X0AMMO COCTABUTH LENMOYKY
YPaBHEHUIl peaKkIuii.

15. Ilo naHHO# cXeMe COCTaBbTE YPaBHEHUS XUMHUUYCCKUX PEAKIIUNA. YKOKUTE THIT KaXKI0H
peakIuu.

Li— Li,O — LiOH — Li,SO;4
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