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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
MIPEJICTABJICHNUS] O XUMUYECKON COCTABISAIOLICH HAYYHOU KAPTUHBI MUPA B JIOTHKE
€€ CUCTEMHOM IPUPO/Ibl, HIEHHOCTHOTO OTHOUIEHUS K HAYYHOMY 3HAHUIO U METOJaM
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 peakinii, B GOpMHUPOBAHUU U PA3BUTHH MO3HABATEIBHBIX YMEHHUHN U
UX TPUMEHEHWHM B Y4YEOHO-NO3HABATENBHON U YyueOHO-HCCIEN0BATENIbCKOM
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, B3auMoACHCTBHE Kene3a ¢ pactBopoM conu meau (II),
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 (ropeHue), B3auMo/ielicTeue Bojopoaa ¢ okcuaom meau (1) (BozmoxxHo
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). DIEMEHTHI, KOTOpPbIe 00pa3yoT aM(pOTEPHBIE OKCUIBI
Y TUJPOKCUBI.

[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.
KartnoHbl, aHMOHBI. MeXaHN3M JMCCOLMALNN BEIIECTB C Pa3IWYHbIMH BHUIAMMU
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,
OCHOBAHUI1 U COJIEH B CBETE MPEJICTABICHUN 00 3JIEKTPOIUTHUECKON TUCCOIUALINH.
KauecTBeHHble peakuiyu Ha UOHBL. [IOHATHE O TUIPOIU3E COJICH.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C MOJCIISIMU KPUCTALIMYECKUX PEIETOK HEOPTaHUYECKHUX
BEUIECTB — METAUIOB U HEMETAIOB (rpaura M anMasa), CIO0XKHBIX BEIIECTB
(xJopuaa HaTpus), UcCleOBaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON pEeaKIIMU OT
BO3JICHCTBHSI  Pa3IUYHbIX  (PAKTOPOB, MCCIEIOBAHUE  JIIEKTPONPOBOJHOCTH
pPacTBOPOB BELIECTB, MTPOLIECCA AUCCOLMALIMH KUCIIOT, IIEJI0OUEH U cosel (BO3MOKHO
UCIOJIb30BAaHUE BUAECO MaTEpUaAOB), MPOBEACHHUE OMBITOB, WLIIOCTPUPYIOIIUX
NPU3HAKK TPOTEKAHMUs] peakluil HMOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BBIICJICHUE Ta3a, O0Opa30BAHHME BObI), ONBITOB, WLIIOCTPUPYIOIIHUX MPUMEPHI
OKHUCJIMTEJIbHO-BOCCTAHOBUTENIBHBIX PEAKIM (FOpEeHUe, PEeakIMu pasiIoKeHMUs,
COCUHEHMsI), pacllO3HaBaHME HEOPraHMYECKUX BEUIECTB C  IOMOILBIO
KaUEeCTBEHHBIX PEAKLINI Ha NUOHBI, PEIIEHUE DKCIIEPUMEHTAIbHBIX 3a]1a4.

Hemerayibl 4 MX cOeIMHEHHUS

OOmas xapaktepuctuka rajgoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble CTeneHu okucieHus. CTpoeHue u (pU3MUecKHe 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
XJIOPOBOJOPO/A HAa OpraHU3M 4esloBeKa. BakHelIre XJIOpHU bl U X HaXOXK/ICHUE B
IIPUPOJIE.

OOmas xapakrepuctuka 3meMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okuciaeHus. CTpoeHue U (PU3NYECKUe CBOICTBa
IPOCTBIX BELIECTB — KUCIOPOa U Cepbl. AJIIOTPONHbBIE MOAUDUKAIIMYN KUCIOPOIa
U cepbl. XumMuyeckue coiicTBa cepbl. CepoBOJOpOA, CTpoeHue, (pusmyeckue u
XUMHYECKHE CBOMCTBA. OKCHUABI CEPbl KaK MPEICTABUTEIN KHCIOTHBIX OKCHIOB.
CepHnast kucnoTa, pu3nvecKre 1 XuMHUYecKre CBOMCTBa (001I1e KaK MPeICTaBUTEN
KJjlacca KUCJIOT M crnenuduueckue). XUMHUYECKUE PEaKlUu, JEKalllue 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
OKpY>KaoIllel cpefbl COCAUHEHUSIMM Cepbl (KUCIOTHBIE IOXKIM, 3arps3HEHHE
BO3/IyXa U BOJOEMOB), CIOCOOBI €ro MpeI0TBPAIEHHUS.



OOmas xapakrtepucTuka 31eMeHTOB VA-rpynmnbel. OcoOOEHHOCTH CTPOEHUs
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,
X pU3NUecKre U XUMUYECKUE CBOMCTBA, MpuMeHeHne. KaduecTBeHHas peakius 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 dochopnas kucnora, Gpuznyeckue M XMMHUYECKHE CBOWCTBA, MOJTYyYECHHE.
Hcnonp3oBanue ¢hochaToB B KaueCTBE MUHEPATbHBIX yI00PECHHI.

O6mas xapakrtepuctuka aneMeHToB [VA-rpynmbl. OCOOEHHOCTH CTPOCHUS
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
MIPUMEHEHHUE. DKOJOTHUUECKHEe MPoOJeMbl, CBA3aHHbIE ¢ OKcuaoM yriepoaa (IV),
rUNoTe3a ria00aJIbHOTO TOTEIUICHUS KIuMarta, MapHUKOBBIA 3PdekT. YroibHas
KHCIIOTa U e€ coiu, uX (U3MYECKHEe M XUMHUYECKHE CBOWCTBA, IMOIYYEHUE 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, STUJICH, alleTHIICH, dTaHOJI, TJIUIEPUH, YKCYCHAsI KUCIIOTA).
[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
poli B JKM3HU UeJOBeKa. MaTepuanbHOE €IWHCTBO OPraHUYeCKuX U
HEOPTraHWYECKUX COCITMHEHUN.

KpeMHuii, ero Qusnueckue ¢ XHUMHUYECKHE CBOICTBA, IOJy4YEHHE W
npumeHeHue. CoeTMHEeHHs KpeMHUs B pupoe. O01ue npeacTaBieHus 00 OKCUIe
kpemaus (IV) u xpemaneBoit kuciaore. CHIMKAThI, UX HCIIOJIb30BaHUE 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. OKCUabl, THAPOKCUIbI U cou xkenesa (1) u xenesa
(IIT), ux 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
Ka4ueCTBEHHBIX PEaKIuii Ha MOHBI: MarHus, KaJabliusl, aTIOMUHUS, ITUHKa, xKeme3a (1)
u xenesa (III), menu (II), HaOmrOEeHWE W ONMHMCAHUE TPOILIECCOB OKpAITUBAHUS
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 MpoI1Iecce 3TOW y4eOHOM AeSITeNbHOCTH, TOTOBHOCTH OIICHUBATh CBOE MOBEICHUE
U TIOCTYIIKM CBOMX TOBAPHMILEW C IMO3ULMU HPABCTBEHHBIX U IPABOBBIX HOPM C
Y4ETOM OCO3HAHUS MOCIEICTBUI 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 OMbITA, UCCIETOBAHUS, COCTABIIATH OTUYET
0 MpOJIETTaHHOM padore.

Pabora c undopmanueii:

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



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

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

KoMmyHuKaTHBHbBIE YHMBepPCcaJbHbIE YueOHbIe 1elCTBUA:

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

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

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

PeryjsiTUBHbIE YHHBEpPCAJIbHbIE YUeOHbIE AeiicTBUS:

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

INMPEAMETHBIE PE3YJIBTATbDI

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



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

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

JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYJAIOIIMXCS YMEHUH:

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

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

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

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

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

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



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

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

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

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

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

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

CJIeIOBATh MpaBUjIaM MOJb30BAHUS XUMUUECKON MOCY 10 U J1a00paTOPHBIM
o0opy0BaHMEM, a TakKXe IpaBuwiaM oOOpalleHHs C BEIIeCTBaMU B
COOTBETCTBUM C MHCTPYKUHMSIMH TIO BBIIOJHEHUIO JaOOPATOPHBIX
XUMHYECKUX OTBITOB MO MOJYUYEHHUIO U COOMPAHUIO T'a3000pa3HbIX BEIIECTB
(BomopoJia ¥ KHCIIOPOJa), MPUTOTOBJICHUIO PACTBOPOB C OMPEeIEHHON
MAacCOBOM J0JIEM PACTBOPEHHOIO BEILECTBA, IIAHUPOBATH U IIPOBOIUTH
XUMHUYECKUE SKCIEPUMEHTHI MO PACIO3HABAHUIO PAaCTBOPOB WLIENOYEH U
KHCJIOT C MTOMOIIBI0 MHAUKATOPOB (JIAKMYC, (peHondTanent, METUIOpaHK

U Jpyrue).

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 KVIACC
KoanuyecTBO 4acoB
Ne HanmMeHoBaHMe pa3iesoB U DJIeKTPOHHBIe (HM(POBHIE)
KonTtpoibHble IIpakTHyeckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTejibHbIE PeCYpPChI
padoThI padoTbl
Pa3pnen 1. [lepBoHavaibHbIe XMMUYeCKHE MOHATHSA
XuMmusa — BakHast 001acThb
€CTECTBO3HAHUS U
1.1 . 5 0 2 https://m.edso0o0.ru/YNVIX660G
MPAKTUYECKON ACATSIBPHOCTH
4JejI0BeKa
BemecTBa 1 xummuueckue
1.2 = 15 1 0 https://m.edsoo.ru/ONNXR1VFO0
peakimn
Hroro no pazneny 20
Pa3nen 2. BaxkHelilne npeacTaBuTe 1 HEOPraHUYeCKNX BelleCTB
Bos3nyx. Kucaopon. [Toustue
2.1 Y poa 6 0 1 https://m.edsoo0.ru/D5SBORTY30
00 okcHuaax
Bonopoa. [lonsarue o
2.2 8 0 1 https://m.edsoo.ru/5D61JZ6PS
KHCJIOTaX U COJISAX
Bona. PactBoprl. Ilonstue
2.3 A p 5 1 1 https://m.edsoo.ru/M1315KJBM
00 OCHOBaHUAX
OCHOBHBIE KJIaCCHI
24 HEOPraHUYECKUX 11 1 1 https://m.edsoo.ru/0TSASMOWT
COoeTMHEHUN
Hroro no pazneny 30

Pasnen 3. llepuoanueckuii 3axon u llepuoanyeckas cucrema xumudeckux 3iemeHToB JI. U. MengesneeBa. CTpoeHune aToMOB.



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

XumMuuyeckas cBsizb. OKHCJINTENbLHO-BOCCTAHOBUTEIbHbIE PC€aKIuu

[Tepuonuueckuii 3aKOH U
[Iepnonnueckas cucrema
3.1 XUMHYECKHUX 3JIEMEHTOB /J[. 7 0
N. MenneneeBa. Ctpoenue
aToma

https://m.edsoo.ru/TCBIBVWFZ

XUMHUUYECKasa CBI3b.

0 -
3.2 KHCIMTEILHO 8 2 https://m.edsoo.ru/F6AOASDPF
BOCCTAHOBUTEJIHHBIE
peakuuu
Hroro no pazneny 15 https://m.edsoo.ru/LRY WBJPES
PeszepBHoe Bpemst 3 0 https://m.edsoo.ru/KQBD02J69

OBIIEE KOJIMYECTBO YACOB

I10 ITPOT'PAMME 08 3



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

9 KUIIACC

KoanuyecTBO 4acos

Ne HaunMmenoBaHue pa3ieioB U TeM DJIeKTpPOHHBIe (IM(pPOBHIE)
Kourpouasnsie | IlpakTnyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypChbl
padoThI padoThI
Pa3znea 1. BemecTBo 1 XUMHMYECKHE PeaKuu
[ToBTOpeHmE 1 yriryOJieHre 3HAHUH
1.1 p yry 5 1 0 https://m.edsoo.ru/EQETUT35Z
OCHOBHBIX Pa3/eNoB Kypca 8 Kiacca
OcHOBHbBIE 3aKOHOMEPHOCTHU
1.2 P 4 0 0 https://m.edsoo. s /AFN4LWG7U
XUMHYECKHUX PEaKIii
DNEKTPOIUTHYECKAs! JUCCOLIMALIMSL.
1.3 P g Hat 8 1 1 https://m.edsoo0.rt/KODURS0VV
XVMHYECKHE pEeaKIIMU B pacTBOpax
Hroro no pazneny 17
Pa3gen 2. HeMeTaJJIBI M X COeANHECHHUS
OO61mas xapakTepuCTHKa XUMUYECKUX
2.1 il Xapairep 4 0 1 https://m.edsoo.rw/ZTN1F7001
sneMeHToB VIIA-rpynmebl. ["anorenst
OO0m1as XxapakTepuCTUKa XUMHUECKIX
2.2 anemeHToB VIA-rpynnsl. Cepa u eé 6 0 0 https://m.edsoo.ru/P3DHMFB09
COEJIMHEHUS
OO0m1ast XapaKTepPUCTHKA XUMHYECKIX
23 aneMeHToB VA-rpymisl. A3ot, pochop u 7 0 1 https://m.edsoo.ru/VOXDOUX2S
UX COEIMHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
24 aneMeHToB IVA-rpynnsl. Yriepon u 8 1 2 https://m.edso0.ru/JPJ200VIX
KPEMHUI U UX COETUHECHUS
Hroro no pazneny 25



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

Pa3gen 3. MeTaJJIbI M MX COeAUHEHHUS

3.1 OO01re CBOMCTBA METAJIOB 4 https://m.edsoo.ru/GHV2L6NJ8
3.2 BaxxHeiinme MeTauibl U UX COSAUHEHUSA 16 https://m.edsoo.ru/EFKQW9HZI
Hroro no pazneny 20
Paznen 4. Xumus U OKpy Kaomas cpeaa
BemecTBa aTepual 3
4.1 HIECTBA 1 MATCPHAIIBT B AKHSHH 3 https://m.edsoo.ru/TENBWEF7Y
4eJ0BeKa
Hroro no pazneny 3
Pe3epBHOE Bpems 3 https://m.edsoo.ru/FYSRY75R9
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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




IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIIACC
KoimnuecTBo yacos
Ne Hara DJIeKTpPOHHbIe N (ppoBbIE
Tema ypoka Konrtpoasnsie | IIpakTnyeckue
n/n Bcero u3yueHusi | oOpa3oBaTebHbIE pecypcChl
padoTbl padoThI
IT .P
peaMetr xumuu. Pons xumuu B 01.09.202
1 JKA3HU yesoBeka. Tena u 1 0 0 6 https://m.edsoo.ru/L62DS2CZR
BEIIeCTBa
I1 03.09.202
2 OHATHE O METONAX HO3HARMA 1 0 0 https://m.eds00.ru/9ZJAEW050
B XUMUU 6
[TpakTuueckast pabora Ne 1
[TpaBuina pabo
«[IpaBua paboTHI B" 08.09.202
3 1a00paTOpUH U IPUEMBI 1 0 1 6 https://m.edsoo.ru/LSEW4353D
oOpareHus ¢ 1abopaTOpHBIM
000pyT0BaHUE M)
4 . 10.09.202
4 HCTBIC BelllecTna 1 eMect . 1 0 0 0.09.20 https://m.edsoo.ru/6TME21FW§
Cnioco0sl pazaeneHus: cmecei 6
[TpakTuyeckas padora Ne 2
P 7 15.09.202
5 «Paspenene emeced (1a . 1 0 1 5:09.20 https://m.edsoo.ru/K3LS5MCRY
pUMepe OYUCTKHU MTOBAPCHHOMN 6
COJIN)»
17.09.202
6 ATOMBI U MOJIEKYJIBI 1 0 0 6 https://m.edsoo.ru/BLS04WTBS
X .3
UMUYECKHE SJIEMEHTHI. 3HAKU 909202
7 (CUMBOJIBI) XUMHUYECKUX 1 0 0 6 https://m.edsoo.ru/AH3D4DNAX
HIIEMEHTOB
8 [TpocThie U CIIOKHBIC BEIIECTBA 1 0 0 24.09.202 | https://m.edsoo.ru/DXIBSTI9S5



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

6

29.09.202
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 6 https://m.edsoo.ru/IMOBJ3QZ5
3aK0H NOCTOSHCTBA COCTaBa
emiecTs. X ecKa 01.10.202
10 BOIICCTE. AHMIE & https://m.edsoo.ru/IMC496F X6
dopmyia. BaneHTHOCTh aTOMOB 6
XUMHUYECKHUX DIIEMEHTOB
OrtHocUTenbHAA aTOMHAas
06.10.202
11 macca. OTHOCUTEIbHAS 6 https://m.edsoo.ru/PIZPCIMDX
MOJIEKYJIIpHas Macca
MaccoBast 101 XUMHAYECKOT'O 08.10.202
12 a https://m.edsoo.ru/GHV58QMVE
3JIEMEHTA B COCTUHEHUN 6
KonnuectBo BemecTBa. MoJIb. 13.10.202
13 B b https://m.edsoo.ru/368UNL5Y2
Momnsipnas macca 6
dusnueckre 1 XUMHUECKIE 15.10.202
14 https://m.edsoo.rv/YZM8S6ATH
SBJICHHS. XUMHUYECKask PeaKus 6
IIpu3Haku U yciioBUs
P y 20.10.202
15 [IPOTEKAaHUA XUMUYECKUX 6 https://m.edsoo.ru/N6DVNJKQS
peakuuii
3aK0H COXpaHEHUSI MaCChI
P 22.10.202
16 BellecTB. XUMHUYECKUE 6 https://m.edsoo.ru/M8DS4IHVM
ypaBHEHUS
BrruncieHns KOIU4YeCcTBa,
MAaccChl BelllecTBa 10 03.11.202
17 B https://m.edsoo.ru/LUY9U3EQE
YpaBHEHUSAM XUMUYECKHUX 6
peaxkuui
05.11.202
18 KﬂaCCHf,bHKaHHﬂ XUMHHCCKHIX https://m.edsoo.ru/L4807LAGB
peakiuii (CoeMHEHUS, 6



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

pa3NIoKEHUs, 3aMEeIICHNS,
obmeHa)

M. B. JIoMOHOCOB — y4Y€HBIN-

10.11.202
19 sHImkiIoneauct. O0o0enne u 6 https://m.edsoo.ru/P1WARH3AB
CUCTEMaTU3alus 3HaHUI
KontponbHas padora Nel no 12.11.202
20 TeMe «BemecTsa 1 XuMudeckue 6 o https://m.edsoo.ru/ON62SNERU
peaKIumy
Bo3nyx — cmecsk razos. Coctas 17.11.202
21 Bo31yxa. Kucnopox — anemeHr 6 o https://m.edsoo.ru/XONONRN1P
u ipocrtoe BemiecTBo. O30H
dusznueckue U XUMHYECKHE
CBOMCTBa KHUCIJIOpoaa (peaKIuu 19.11.202
22 pona (peaxn https://m.edsoo.ru/FBS1JRKMB
OKucJeHus, ropenue). [lonstue 6
00 oxcHaax
CriocoObI oTyYeHus
KHCJIOpOJa B J1a00OpaTopuu U 24.11.202
23 poa patop https://m.edsoo.ru/VJWB6A2RD
MIPOMBIITUICHHOCTH. 6
[TpumeneHue kuciaopoaa
TennoBoii 3pPexT XuMUIeCKoi
€aKIINH, IIOHATHE O
peardt 26.11.202
24 TEPMOXHMMHYECKOM YPaBHCHUH, 6 https://m.edsoo.ru/PNMKIJZHKX
9K30- U IHAOTEPMUUYECKUX
peaKIMsIX
Tonmuso (HedDTH, YTOab U
(e, y 01.12.202
25 MeTaH). 3arps3HeHHE BO3AyXa, 6 https:/m.edsoo.ruw/USNYSUUW?2
CIOCOOBI €T0 MPEIOTBPAIICHUS
26 [Tpaktuyeckas padora Ne 3 o 03.12.202 | https://m.edsoo.ru/SS16UHX3R



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

teme «[lomyuyenue u cobupanue

KHUCJIOpOJa, U3YYEHUE €Tr0 6
CBOMCTBY»
B _
0JIOPOJT — DJIIEMEHT U 08.12.202
27 MPOCTOE BEUIECTBO. 6 https://m.edsoo.ru/WD392ACWB
Haxoxnenue B nmpupoe
()]
Hsvnqecxne U XUMHAYECKHUE 10.12.202
28 CBOICTBa BOJIOPO/IA. 6 https://m.edso00.ru/0SZ28459R
IIpumenenue Bogopona
15.12.202
29 IToHgaTHe 0 KUCIOTaX U COIIX 6 https://m.edsoo.ru/TMWNIVC43
) 17.12.202
30 (Coco0et nomy e Boopona / https://m.eds00.1u/COTO9UCIP
B J1abopaTopuun 6
[TpakTuueckas padota Ne 4 mo
I1 0 22.12.202
31 TEME (LIOTYHCHHE 1 CODHpatHe https://m.edso0.ru/SS3IWAX33K
BOJIOpPO/Ia, U3YUYEHHUE ET0 6
CBOMCTBY»
M i 00BE .3 24.12.202
32 O/VIPHBI ODBEM Ta30B. JakoH https://m.edsoo.ru/M3KSO10Q0DQ
ABoraapo 6
Brruncinenus oobéma,
12.01.202
33 KOJIHeCTRa BEIICCTRA Fasa 1o https://m.edsoo0.ru/MXGOY304M
€ro W3BECTHOMY KOJINYECTBY 7
BELIECTBA WU 00bEMY
Brraucnenus 00bEMOB Ta30B II0
14.01.202
34 ypaBHeHHIO_,peaKHHH Ha OCHO]fe https://m.eds00.1u/9TQ8AXABY
3aKOHA 00BEMHBIX OTHOIIIEHUIT 7
rasos
35 duznueckre U XUMHUYECKUE 19.01.202 https://m.edsoo.ru/7JAOGFZK4R



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

CBOMCTBA BOJIBI

7

CocraB ocHoBauui. ITonsaTue 21.01.202
36 https://m.edsoo.ru/IXB2W6IVL
00 mHAMKaTOpax 7
Boga xak pactBopuTes.
HacepimeHnnsie u
m 26.01.202
37 HEHACBIEHHBIE PACTBOPBIL. 7 https://m.edsoo.ru/MKHXPOFH4
MaccoBas 1071 BEIeCTBa B
pacTBope
[TpakTuyeckas padora Ne 5 o
TeMe «lIIpuroropneHue
P c 28.01.202
38 PacTBOPOB € ONpeIETEHHOM . https://m.edsoo.rt/ WXUKPAUOA
MacCOBOM gojei
pPacTBOPEHHOrO BELIECTBAY»
Kontpoabshas padora Ne2 o
P P 02.02.202
39 teme «Kucnopoz. Bonopos. 7 https://m.edsoo.ru/IM7935DRY
Bona»
OKcHUIIBI: COCTaB, 04.02.202
40 g https://m.edsoo.ru/STFSIINAY
KJaccuguKanus, HOMEHKIaTypa 7
[TonydyeHue nu XuMHu4eCcKre
CBOMCTBA KHCIOTHBIX, 09.02.202
41 https://m.eds00.ru/8JAZ9Y WS2
OCHOBHBIX U aM()OTEPHBIX 7
OKCH/IOB
OcHOBaHUS: COCTaB, 11.02.202
42 HOBAHIA Tap https://m.edsoo.ru/5U397HUSC
Kiaccuukanys, HOMEHKIATypa 7
[Tonmyuenue €CKHE 16.02.202
43 Hqu et XHMH% o https://m.eds00.ru/GD9A28ROE
CBOMCTBA OCHOBAaHUU 7
Kucnotsl: cocTas, 18.02.202
44 https://m.edsoo.ru/Q6U4WEBK7
KJaccu(uKaiys, HOMEHKIIaTypa 7



https://m.edsoo.ru/Q6U4WEBK7
https://m.edsoo.ru/GD9A28ROE
https://m.edsoo.ru/5U397HU5C
https://m.edsoo.ru/8JAZ9YWS2
https://m.edsoo.ru/5TFSJJNAY
https://m.edsoo.ru/JM7935DRY
https://m.edsoo.ru/WXUKPAUOA
https://m.edsoo.ru/MKHXP0FH4
https://m.edsoo.ru/IXB2W6IVL

IT 25.02.202
45 OﬂuyquHe 1 XHMIHECKHE https://m.edsoo.ru/Z2GCRN45W
CBOMCTBA KHCJIOT 7
Comnu (cpenuue):
0 02.03.202
46 HOMCHIIATYpd, COCODBE https://m.edsoo.ru/JSNUIM9TJ
MOJTyYCHUS, XUMHUYECKUE 7
CBOMCTBA
[TpakTuyeckas padora Ne 6.
Pemenue sxcnepuMeHTAILHBIX
P 04.03.202
47 3amad o reMe « OCHOBHBIE 7 https://m.edsoo.ru/58D13JF7V
KJIACCHI HEOPTAaHUYECKUX
COEIUHEHUN
I'eneTnueckas cBSI3b MEX
Y 09.03.202
48 KJIJacCaMH HEOPTraHMYECKHUX 7 https://m.edsoo.ru/YDS6ZRE31
COeIUHEHUN
0000 11.03.202
49 © HvleHHe 1 eucTeMatisanit https://m.edso0.ru/STBUOEEYN
3HAHUHU 7
KonTtponsHaas padora Ne3 o
P P 16.03.202
50 TeMme "OCHOBHEBIE KJIaCCHI 7 https://m.edsoo.ru/AFA7IDULD
HEOPTraHUYECKUX COETUHEHUI"
[TepBbie MOMBITKH
acc a ec 18.03.202
51 KIIaCCHHKALIHM XHMHIECKHX https://m.edsoo0.ru/COV3CC214
aneMeHToB. [loHsiTHe 0 Tpymnmax 7
CXOJHBIX DJIEMEHTOB
[Tepuoanueckuii 3aK0H U
11 01.04.202
52 CpHOAHCCKad cucTeMa https://m.edsoo.ru/X9F INR3US8
XUMHUYECKHX djieMeHToB 1. 1. 7
Menneneesa
53 Ilepnonbl, rpynmsl, HOATPYIIIBI 06.04.202 | https://m.edsoo.ru/NOMWWJRXN



https://m.edsoo.ru/NQMWWJRXN
https://m.edsoo.ru/X9F1NR3U8
https://m.edsoo.ru/C0V3CC214
https://m.edsoo.ru/AFA7IDULD
https://m.edsoo.ru/S7BUOEEYN
https://m.edsoo.ru/YDS6ZRE31
https://m.edsoo.ru/58D13JF7V
https://m.edsoo.ru/JSNUIM9TJ
https://m.edsoo.ru/Z2GCRN45W

7

C .C 08.04.202
54 TPOCTIHE aTOMOB. L0CTaB https://m.edsoo.ru/IMUDOMRSH
aTOMHBIX siaep. M30Toms! 7
CtpoeHne 3J1eKTPOHHBIX
13.04.202
55 0bonouex aTOM?B DJICMEHTOB 3.04.20 https://m.eds00.ru/TISYNVEB2
ITepuonnueckoi cucrems! . U. 7
MenneneeBa
XapakTepucTuka XUMHUECKOTO
AJIEMEHTA MO €r0 MOJIOKEHHIO B 15.04.202
56 N https://m.edsoo.ru/YIP04OMDX
Ilepuonnueckoii cucreme /1. U. 7
MemnaeneeBa
3nauenue [lepuognueckoro
20.04.202
57 JAKOHA JUBL pasButit Hayki https://m.edsoo.ru/SZD8XEQOP
npaktuku. [. 1. MenneneeB — 7
YYEHBIM, IEJAror U rpa)KJaHuH
PesepBHbIil ypok. O6001IeHIE
i/ 22.04.202
58 1 CHCTeMavT HSAHA SHAIH https://m.edso00.ru/ZCQTRPO8Y
Bceepoccutiickast mpoBepoyHast 7
pabota
Kontponbnas pabora Ne4 mo
teme «CTpoeHue aroma.
P 27.04.202
59 Xumuueckas CBs3b» / . https://m.edsoo.ru/FTIZF99WF
Bcepoccuiickast mpoBepoyHas
pabora
DIIEKTPOO aTeIbHOC
JEKTPOOTPHUIIATETHHOCTD £9.04.202
60 aTOMOB XUMHYECKHX . https://m.edsoo.ru/HZA110EDS8
AJIEMEHTOB
61 HNonnast xumuueckas CBsi3b 04.05.202 https://m.edsoo.ru/3SY1RJKVI



https://m.edsoo.ru/3SY1RJKVI
https://m.edsoo.ru/HZA11OED8
https://m.edsoo.ru/FTIZF99WF
https://m.edsoo.ru/ZCQTRP08Y
https://m.edsoo.ru/SZD8XE00P
https://m.edsoo.ru/YIP04OMDX
https://m.edsoo.ru/T95YNV8B2
https://m.edsoo.ru/IMUD0MR5H

7

K .05.
62 OBAJICHTHAA LIOJAPHa 1 06.05.202 https://m.edsoo.ru/EOL3MT2AE
XUMHYECKasl CBS3b 7
K 11.05.
63 OBAJICHTHAM HENOILIpHAA 1 05.202 https:/m.eds00.1u/9Y VR3FUXI
XUMUUECKas CBS3b 7
13.05.202
64 CreneHb OKUCICHUA 1 7 https://m.edsoo.ru/RA6CVXM66
O - 18.05.202
65 KHCTHTEIRHO 1 https://m.edsoo.ru/ZXNCA7DOZ
BOCCTAHOBUTEJIbLHBIC PEAKITIH 7
20.05.202
66 OKHUCIATENIN U BOCCTAHOBUTEIN 1 7 https://m.edsoo.ru/QPS46Z5PU
PesepBHbIii ypok. O000mIICHNE
% 25.05.202
67 1 CHCTCMATH3ALIA SHAHMH 11O 1 3.05.20 https://m.edsoo.ru/4RH7M35NF
teMe «CTpoeHHe aToma. 7
XUMHUYECKAA CBA3LY
P I . 27.05.202
68 C3CPBHEIH YPOK O6O6meHe 1 7.05.20 https://m.edsoo.ru/7DNRBZ948
U CUCTEMAaTU3alus 3HAHUU 7
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/7DNRBZ948
https://m.edsoo.ru/4RH7M35NF
https://m.edsoo.ru/QPS46Z5PU
https://m.edsoo.ru/ZXNCA7DOZ
https://m.edsoo.ru/RA6CVXM66
https://m.edsoo.ru/9YVR3FUXI
https://m.edsoo.ru/EOL3MT2AE

9 KUIIACC

KoaunuyecTBO 4acoB

Ne Hara JIeKTPOHHBIE IH(POBbIE
Tema ypoka KonrtpoJsbnsie | IIpakTnyeckue
n/n Bcero U3y4eHus o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThI
[Tepronnueckuii 3aKoH.
[lepuoauueckast CUCT: 02.09.202
1 pHOA eMa 1 0 0 https://m.eds00.ru/ECRKA90OAY
XUMHYECKHX d1eMeHTOB /J[. 1. 6
Menneneera
3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB XUMHUUYECKUX 03.09.202
2 . 1 0 0 https://m.edsoo.ru/GNJPEROFB
3JIEMEHTOB TIEPBBIX TPEX 6
TIEPHOJIOB
Knaccudukamnus n
Quican 09.09.202
3 HOMEHKJIaTypa 1 0 0 6 https://m.edsoo.ru/WTO1WRA2Q
HEOPTaHWYECKUX BEIIECTB
Bupl XUMU4eCcKoM CBSI3U U
A 10.09.202
4 THUIIBI KPUCTAIUTHYECKUX 1 0 0 6 https://m.edsoo.ru/UI4Y5CFRV
peLEToK
KonTponsnas padora Nel no
11 16.09.202
5 reme « OBTOpeHHeUH 1 1 0 https://m.edsoo.ru/J4X8ZN212
yriry0JieHne 3HaHUH OCHOBHBIX 6
paszuenoB Kypca 8 Kiaccay
Knaccudukanus XuMuaeckux 17.09.202
6 peakmuii Mo pasaudHBIM 1 0 0 6 o https://m.edsoo.ru/X8XAE7E2]
MpU3HaKam
23.09.202
7 Howsrre o SKOPOCTH 1 0 0 https://m.edsoo0.ru/6VLXCYY7N
XUMUYECKON PEaKITUU. 6



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

ITonsaTre 0 TOMOIreHHBIX B
TCTEPOTCHHBIX PCAKIUAX

TloHsAaTHE O XUMUYECKOM
paBHOBecuH. DaKTOpHI,

IOIIHE Ha CKOPOC 24.09.202
8 BT fl Kopocth https://m.edsoo.ru/HAFH7TNZNM
XUMUYECKON PEaKLUU U 6
IIOJIOKEHUE XUMHUYECKOTO
paBHOBECHsI
OKUCIATEIBLHO- 30.09.202
9 KHCIHTCTR https://m.eds00.ru/648V11026
BOCCTAHOBUTEJIbHBIC PEAKINI 6
Teo JIEKTPO €CKoll
pUS DIEKTPOTUTHY )71 01.10.202
10 nuccormanuu. CUIbHBIE U 6 https://m.edso0.1u/2KCYCLZ16
cia0ble JIEKTPOTUTHI
07.10.202
11 HoHHble ypaBHEHUS peaKIHil p https://m.edsoo.ru/VN2SBINIR
XUMHYECKHAE CBOUCTBA KUCIOT
A OCHOBAaHHUH B CBETE
. 08.10.202
12 MIPEICTABICHUI 00 6 https://m.edsoo.ru/SHH81YVXI
ANEKTPOIUTUIECKON
IUCCOILINAIINU
XUMHUYECKHE CBOWCTBA COJIEN B
CBeTE IIpeACTaBIECHUI 00 14.10.202
13 e N https://m.eds00.ru/ETD5QTS4G
AJICKTPOJIUTUYECKON 6
JTUCCOLINAIINT
15.10.202
14 [TonaTue o rumposnse conen 6 https://m.edsoo.ru/9JFRAVESW
O06006111EHE 21.10.202
15 renme § https://m.edsoo.r/FEEIZRMBG
CHUCTEMAaTH3alus 3HaHUU 6



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

[IpakTuueckas padota Ne 1.

22.10.202
16 «Pemmenne 6 https://m.edsoo.ru/7VXTFHIT4
AKCTICPUMEHTAIIBHBIX 337149
KonTponbhas padota Ne2 no
3 04.11.202
17 TEME (IJICKTpOTHTIHCCKa https://m.edsoo.ru/9RKLZDNUX
qucconmanys. XuMUYeCcKue 6
peaKIuu B PaCTBOPAX»
OO6m1as xapakTepucTuka 05.11.202
18 rajoreHoB. XuUMUYECKHE 6 T https://m.edsoo.ru/NNYKYZF12
CBOICTBa Ha NMPUMEPE XJI0pa
XnopoBogopoa. ComnsiHast
11.11.202
19 KHCJUIOTa’ XUMITIECIIE https://m.edsoo.ru/CWVSHCD2M
CBOMCTBA, MOJIyYECHHUE, 6
IPUMEHEHUE
[IpaxTuyeckas padora Ne 2 o
IT 5 12.11.202
20 TEME «LIoTyHeHHe COJ}HHOH https://m.edsoo.ru/PVEXIYWEG
KHCJIOTBI, U3y4YeHHE €€ 6
CBOICTB»
Boruncnenus no ypaBHEHUsIM
I 18.11.202
21 RUMITICCIIX PCaKilitd, et https://m.edsoo.ru/4BISHO70F
OJIMH U3 PEareHTOB JlaH B 6
M30BITKE
00 19.11.202
22 HHas XaparTepueTira https://m.edsoo.ru/VMWKERSEP
sneMeHTOB VIA-rpynmsl 6
AnnotponHbie MOAUBUKAITTT
.H é 25.11.202
23 ceprt axojKHeHHe ceper i ce https://m.edsoo.ru/CX10EUSPO
COEIMHEHUI B IPUPOJIE. 6

XUMHUYECKUE CBOMCTBA CEPhI



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

CepoBo10po1, CTPOEHHUE,

26.11.202
24 bu3nYecKue 1 XUMHIECKHE 6 https://m.edsoo.rt/ECGX2B40W
CBOMCTBa
Oxkcupl cepol. CepHas
KHUCJI0Ta, PU3NYECKHE U 02.12.202
25 ¢ . https://m.edsoo.ru/ULRFLCHH1
XMMHYECKHE CBOMCTBA, 6
MpUMEHEHNE
XHUMHUYECKUE PEAKIIUH,
JIeXKalle B OCHOBE
MIPOMBIIIUIEHHOTO CTI0Cc00a
P . 03.12.202
26 MOJIyYEHUS] CEPHOU KUCIIOTHI. p https://m.edsoo.ru/H7FT3NON4
XUMHUYECKOE 3arpsi3HEHUE
OKpYXKaIoIIe Cpeabl
COCTMHCHHSIMU CEPBI
Brruucnenue maccoBoit 1ou 09.12.202
27 g https://m.edsoo.ru/HSJE186 WN
BBIXO/Ia TIPOJYKTa PEAKIIUU 6
OO11as xapakTepUCTHKA
351eMeHTOB VA-rpynnsl. A3oT, 10.12.202
28 pacrpocTpaHeHHe B IPUPOJIC, 6 o https://m.edsoo.ru/WAHRMB976
du3nUecKre 1 XUMHYECKHUE
CBOMCTBA
AMMHuak, ero pusnveckue u
¢ . 16.12.202
29 XMMHYECKHE CBOMCTBA, 6 https://m.edsoo.ru/HZAYESF13
MOJIyYeHUE U PUMEHEHHE
[TpakTrueckas padora Ne 3 mo
17.12.202
30 teMe «llonyyenne ammuaka, 6 https://m.edsoo.ru/JORP64IF]
M3YUYEHUE €r0 CBOMCTB»
31 A30THas KucoTa, eé 23.12.202 https://m.edsoo.rut/U2DYEDMYE



https://m.edsoo.ru/U2DYEDMYE
https://m.edsoo.ru/J0RP64IFJ
https://m.edsoo.ru/HZAYE5F13
https://m.edsoo.ru/WAHRMB976
https://m.edsoo.ru/HSJE186WN
https://m.edsoo.ru/H7FT3NON4
https://m.edsoo.ru/ULRFLCHH1
https://m.edsoo.ru/ECGX2B4OW

(1)I/ISI/ILIGCKI/I6 1 XUMHYECKHUEC

. 6
CBOICTBa
Hcnonp3oBaHne HUTPATOB U
COJIEH aMMOHHS B Ka4eCTBE
epai o0peHwuil. 24.12.202
32 MUHCPIBHBIX YAODPCHIH https://m.edsoo.ru/SHBKCIQCB
XUMHUYECKOE 3arpsi3HEHUE 6
OKpYKaroIIei cpeasbl
COEIMHEHUSIMH a30Ta
dochop. Oxeun docdopa (V)
ocdopHa cJIoTa, 13.01.202
33 # (ocopuas kuczor https://m.eds00.ru/GDQJSO3WP
duznyeckue 1 XuMHUIECKHE 7
CBOMCTBA, ITOJIyYEHUE
Hcnons3oBanue gochaTo B
KauecTBe epai 14.01.202
34 Heetn I\fHH PAIILHAX https://m.edsoo.ru/UAZ3IHU65V
yaoOpeHul. 3arpsi3HeHHE 7
PUPOJTHOM cpeibl pocharamu
Yruepon, paciipocTpaHEeHUE B 20.01.202
35 npupoe, GU3NIECcKue u . o https://m.edsoo.rt/DWOM6SUUL
XMMHYECKHUE CBOMCTBA
Oxkcunsl yraepoaa, ux
buznyecKue 1 XUMHUIECKHE
. 21.01.202
36 CBOMCTBA. DKOJIOTHMYECKUE 7 https://m.edsoo.ru/OXQAPGNCF
poOJIeMbl, CBSI3aHHBIE C
okcugom yriepoaa (IV)
27.01.202
37 VYronpHas KUCIOTa U €€ Cou 7 https://m.edsoo.ru/OHQHDG6IPA
0 28.01.202
38 Hpaxmiraecias padora Ne 4 mo https://m.edso0.ru/G2HZXQGCS
teme "[lomyuenue 7



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

YTJIEKUCIIOrO rasa.
KauecTBeHHas peakuus Ha
KapOoHaT-uoH"

[lepBoHavabHBIC TOHATHS 00

03.02.202
39 OPraHNMYEeCKHUX BEIIECTBAX KaK 7 https://m.edso0.ru/30TIZ109Z
0 COEIMHEHUAX yTIepoa
04.02.202
40 Kpemuuii u ero coequHeHus 7 https://m.edsoo.ru/75JXNHOI8
[IpakTuyeckas padora Ne 5.
Pemenue skcie eHTa. 10.02.202
41 Het HepHEM HTUHLHHX https://m.edsoo.ru/O7E8DOD7Z
3a7a4 1o TeMe «Bakuelmnine 7
HEMETAJIBI U UX COEINHEHUI)
KonrtponsHas padora Ne3 o 11.02.202
42 TeMe «BaxHEUIIMe HeMEeTaUIbI 7 o https://m.edsoo.ru/S85J9UGH3
U UX COECTUHEHU
OO6mmas xapakTepucTruKa
XUMHUYECKHUX DJIEMEHTOB —
MeTaUIOB. MeTajutnuecKas
17.02.202
43 CBSI3b U METAJUTNYECKAs 7 https://m.eds00.ru/XK1GYPCO1
KpUCTaJUIMUecKasi pemérka.
dusnueckue cBOUCTBA
METAJIJIOB
XUMHYECKHE CBOWCTBA
METAJUIOB. 18.02.202
44 . https://m.edsoo.ru/Z7YRNPAEW
DIEKTPOXUMHUYCCKUN PST 7
HaNpPSHKEHUN METalioB
24.02.202
45 O6mpme crocobET nomyserHs https://m.edsoo.ru/G54GDQI2D
MeTtaioB. CIiaBbl. 7



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

Brruncnenus no ypaBHEHUSIM
XUMHUYECKHUX peaKIUii, ecliu
OJIMH U3 PEareHTOB COJAEPIKUT
npuMecu

IT 25.02.202
46 OHATHE O KOppOsHH 5.02.20 https://m.eds00.ru/4FIGDOWOW
METAJIOB 7
.03.202
47 [llenouHEIe METAJIIbI 703 03.20 https://m.edsoo.ru/X1B4BPUW2
4.03.202
48 OKCHBL i TUAPOKCH LI HATPHA 04.03.202 1 i s://m.edsoo./Q4DX0G3U9
U KaJIus 7
49 ]_Henquov3eMeanvae METaJIIbI 10.03.202 hitps-//m.cdsoo.r/REOCDYOK6
— KaJIbIUIA U MarHum 7
50 BaxcueHime coefuHenus 11.03.202 https://m.edsoo.ru/CJIR96CMZA
KaJIbIIUA 7
17.03.202
51 O6obmerue u § 7.03.202 1 s/ edsoo.r/OSPXGGIBE
CUCTEMAaTHU3alMs 3HAaHUN 7
52 XSGCTKOCTB BOTRI I CTIOCODH 18.03.202 https:/m.edsoo.ru/WFMBETTTP
e€ ycTpaHeHHs 7
II 06
paKTI/qu:CKaH pabota Ne 6 o 31.03.202
53 TeMe "JKECTKOCTH BOALI U . https://m.edsoo.ru/NF1ROKBS8J
METO/Ibl €€ ycTpaHeHUs"
54 ATIOMUHUI 70 1.04.202 https://m.edsoo.ru/9ZJSRD1TV
A 7! 07.04.202
55 MdoTeprbie CBOHCTBa https://m.edsoo.ru/NISKIIOQJ5
OKCHJIa M TUJIPOKCHIA 7
.04.202
56 Keneso 08.04.20 https://m.edsoo.ru/F20NJR5SR

7



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

O .04.
57 K(CHIBL, THIIPOKCHIEI 1 COIH 14.04.202 https://m.edsoo.ru/IRTUBLAMP
xenesa (I1) u sxenesa (III) 7
O0o061IeHne 15.04.202
58 Henne . https:/m.edsoo.ru/NAON6HGKZ
CUCTEMAaTHU3alYa 3HAHUNU 7
[IpaxTuyeckas padora Ne 7.
P 21.04.202
59 CILICHIE BKCHepHMeHTilHBHHX https://m.edsoo0.ru/ZN7G0QSMX
3a7a4 1o TeMe «Bakaenmme 7
METAUIBI U UX COETMHEHUS
Brruncnenus o ypaBHEHUSIM
XUMUYECKUX PEAKLUH, €CIIH
0 3 PEarcHTOB Ja
UL 113 pEarCiiion Jat B 22.04.202
60 U30BITKE WU COIEPIKUT . https://m.edsoo.ru/AYD2HESIY
puMecu. Berancienus
MacCOBOM JOJIM BEIXOJa
MPOJIyKTa peakiuu
06006 28.04.202
61 ODIICHHE 1 . 8.04.20 https://m.eds00.ru/BST9VTKOP
CUCTeEMaTU3aIA 3HAHUH 7
KontponrsHas padora Ned
P P 1o 29.04.202
62 TeMe «BajkHelme MeTauibl 1 . https://m.edso00.1ru/703C804GN
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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 snemeHToB J[. M. MenneneeBa. CTpoeHHne 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 xumun. Ponb XMMHM B KU3HHU Ye€lIOBEKa. XUMUSA B CUCTEME HayK.
Tena n BemecTBa. @U3HUECKHUE CBOMCTBA BEMIECTB. 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-MOHCKYHHPHOC 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 UM YHMCIa CTPYKTYPHBIX €AMHHUII BemlecTBa. Pacu€rsl mo dopmynam

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 (pas3loXeHHe caxapa,
B3aMMOJICIICTBHE CEPHOM KHUCIOTHI C XJIOpUAOM Oapus, paszloKeHUe

rugpokcuna  menu(ll) mpu  HarpeBaHMH, B3aUMOJIEHCTBHE Keje3a  C




pactBopom conu meau(ll), m3ydenwe cmocoOOB paszaeneHus cmeceil (c
MOMOIIBI0 ~ Maruura, (GUIBTPOBAaHWE,  BHIAPUBAHUE, JAUCTUJUIALINA,
xpoMarorpadusi), TpoOBEICHUE OYUCTKU MMOBAPEHHOW COJIM, HAOIIOJCHUE U
OMHCaHWE pPe3yJbTAaTOB MPOBEACHUS OIBITA, WUIIOCTPUPYIOIIETO 3aKOH

COXPAHEHHUSI MacChl, CO3/1aHUE MOJIETIEN MOJIEKYJI (IIapOCTEPHKHEBBIX )

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
MOJTyYeHHsT KHUCJIOpOAa B J1a0OpaTopuy W TPOMBINUIEHHOCTH. KpyroBopor

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

24

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 MpUPOAHBIX BOA. OXpaHa U OYHUCTKA

MIPUPOJHBIX BOJ

2.6

Knaccudukanus neopranmveckux coeamnennid. Oxcunbl. Krnaccudukarms
OKCHJIOB: coJieoOpa3yrormue (OCHOBHBIC, KHCIOTHBIE, aM(oTepHbIe) U
HeconeoOpazyromue. Homenknarypa okcunoB. @u3ndeckue M XUMHUYECKUE

CBOMCTBA OKCHIIOB. [loiryuenune okcuaos

2.7

OcnoBanusa. Krnaccudukanus oOCHOBaHHMM: MEIOYM €W HEPACTBOPHUMBIC
ocHoBanus. Homenknarypa ocHoBanuii. du3nyeckue u XMuMUYECKHE CBOWCTBA

ocHoBaHwuil. [lonmyueHne ocHOBaHUI

2.8

Kucnotel. Knaccudpukanusa kucnor. Homenknatypa kucinor. ®usznueckue u
XUMHYECKHE cBoiicTBa KHUCIOT. Pan aktuBHOocTH MetaiuioB 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 v OKCHJIOM menu(1l) (BO3MOXKHO HCIIOJIb30BaHKE
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
niesnouei, n3ydenue B3auMmozeiicteus okcuaa meau(Il) ¢ pactBopom cepHoit
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.U. 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 3akoHa u [leproauueckoil cUCTEMBI XUMHUUECKHUX
3JIEMEHTOB JUIs pa3BUTHs Hayku W nipakTuku. .M. MenaeneeB — yuy€Hblii U

IpaKJaHUH

3.5

Xumnueckass cBa3b. KoBaneHTHass (MOJsipHass W HEMOJSIpHAsi) CBS3b.

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

3.6

Crenenb okuciaeHusd. OKHCINTEIIFHOBOCCTAHOBUTEIBHEIC pCaKiuu. Hpoueccm

OKHUCJIEHHS B BOCCTAHOBJIEHHS. OKUCIIMTEIM U BOCCTAHOBHUTEIIH

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. Ilosropenue

1.1

[Iepnonnueckuit 3akoH. lleproguyeckas cucTeMa XUMHUYECKHUX DJIEMEHTOB
.M. MenneneeBa. CTpoeHrE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOWCTB
XUMUYECKUX 3JIEMEHTOB NEPBBIX TPEX NEPHOJOB, Kalus, KalbIUS U HUX
COCJIMHEHHI B COOTBETCTBUU C IOJOXEHUEM 3JIeMeHTOB B [lepmonnueckoi

CUCTCMC U CTPOCHUCM UX AaTOMOB

1.2

CrpoeHune BemiecTBa: BMJIbI XMMHUYECKOW CBSA3M. THIBI KPUCTAIIIMUECKHUX
pemEToK, 3aBHUCHUMOCTh CBOMCTB BEIIECTBA OT THIA KPUCTANIMYECKON
peméTK M BHMJAa XUMHUYecKOoM cBs3u. Knaccudukauus um HOMeEHKIatypa
HEOPraHUYECKUX BEUIECTB (MEXIyHapoJHas U TpUBHAJIbHas). XUMHUYECKHE
CBOMCTBAa BELIECTB, OTHOCSIIMXCSA K Pa3IUYHBIM KJIacCaM HEOPraHU4eCKHX

COGIII/IHGHI/If/’I, FCHCTUYCCKAs CBA3b HCOPTaHNYCCKUX BCIICCTB

1.3

Knaccudukanus XuMU4eCKUX peakuuii Mo pa3IMyHbIM MPU3HAKAM (10 YUCITY

Y COCTaBY Y4YacCTBYIOIIMX B PEAKIMH BELIECTB, MO TEIUIOBOMY 3 deKTy, Mo




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

TCPMOXUMHNYCCKNEC YPAaBHCHUS. IlonsTue o CKOpPOCTH XHUMHYICCKOM p€akuuu

1.4

[TonsiTe 00 0OpaTUMBIX U HEOOPATUMBIX XUMHUUECKHX peakuusax. [lonstue o
TOMOTEHHBIX W TETEpOreHHbIX peakuuax. lloHatne o XumMHUUEeCKOM
paBHOBecuH. DaKTOpPbI, BIMSIONIME HA CKOPOCTb XMMHUYECKOW peakuuu u

IMOJIOKCHHUEC XUMHUUYCCKOI'O paBHOBCCHUA

1.5

OKUCIINTENIbHO-BOCCTAHOBUTENIBHBIE ~ PEAaKLUH,  JIEKTPOHHBIM  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHON  peakuuu. CocTaBieHUE ypaBHEHUN
OKHCIIUTEIbHO-BOCCTAHOBUTEBHBIX PEAKUUl € HCHOJIB30BAHUEM MeETOoJa

AIEKTPOHHOTO OaslaHca

1.6

Teopus NIEKTPOAUTHIECKON JUCCOLMAIIMN. DIEKTPOIUTHI U HEAIEKTPOIUTHL.
KarnoHnsl, aHMOHBI. MeXaHHU3M JAMCCOLMALMY BEIIECTB C PAa3JINYHBIMU BUAAMU
XUMH4YecKo# cBsi3u. CreneHs qucconuanuu. CUIbHBIC U ClIa0bIe SJIEKTPOIHTHI.
Peakiun monHoro oomMeHa. Y cioBusl MPOTEKaHUSI PEAKIIMd MOHHOTO OOMEHa,
MIOJIHBIE M COKpalIéHHbIE MOHHBbIE ypaBHEHHUs peakiuil. CBONCTBa KUCIOT,
OCHOBaHWW W COJIeH B CBeTE IMPEACTaBICHUH 00 JIIEKTPOIUTHICCKON

nuccounanuu. KauecTBeHHbIE peakiiuu Ha HOHBIL. [loHaTHE 0 THApOIN3E cone

1.7

XUMHUECKUI IKCIICPUMEHT: O3HAKOMIICHHE C MOJCIISIMH KPUCTAJUIMYECKUX
pPEIIETOK HEOPTaHUYECKUX BEIIECTB — METAUIOB U HEMETaUIoB (Tpaduta u
ajMasa), CJIOXKHBIX BEIIECTB (XJIOpUA HATPHSs); UCCICAOBAHNE 3aBHCUMOCTH
CKOPOCTH XHMHUYECKOH pEeakiuu OT BO3JAEHCTBUS pPa3IMYHBIX (HaKTOPOB;
UCCIICIOBAaHUE  DJIEKTPOIPOBOJHOCTH  PAacTBOPOB  BEIIECTB,  IIpoliecca
JMCCOIMAIIUN  KHUCJIOT, IIeJo4Yed M colicii (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMAaTEpPHUAIIOB); IPOBEJIECHUE ONBITOB, WJUIIOCTPUPYIOLIUX IPU3HAKU
MPOTEKaHUs pPeaKIii HOHHOTO0 0OMeHa (00pa3oBaHUE OCaKa, BBIJICIICHHE 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 3aa4

Hemeranns u ux COCIUHCHU A

2.1

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

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




CosgHast KHCJIOTAa, XUMHUYECKHME CBOWCTBA, IIOJYyYEHHE, MPUMEHEHHUE.
[elictBue xJiopa M XJIOPOBOJOPOJA Ha OpraHu3M 4eloBeka. BakHeiiue

XJIOPUABI U KX HAXOXKIACHUC B IPUPOAC

2.2

O6mas xapakrepucTuka 3meMeHTOB VIA-rpynnbsl. OCOOEHHOCTH CTpPOEHUs
aTOMOB, XapaKTepHbIe cTereH okucaeHus. CTpoeHue 1 Gpu3nveckue cBoiicTa
NPOCTBIX BEIIECTB — KHCIOPOAa M CEphl. AJUIOTPONHBIE MOAM(DUKANU
KHCJIOpOJa U cepbl. XUMHUECKHE CBOMCTBa cepbl. CepoOBOAOPOA, CTPOCHHUE,
¢u3nueckne M XUMHUYECKHE CBOMCTBAa. OKCHABI cepbl Kak IMPEICTaBUTENN
KHUCJIOTHBIX OKcUJI0B. CepHasi KUCIIOTa, GU3NYECKUE U XUMUYECKHE CBOMCTBA
(obmue Kak mpeAcTaBUTENs Kilacca KUCIOT U cnenuduyeckre). XuMHUECKUe
peakiuy, JexKale B OCHOBE MPOMBIIIJIEHHOIO Ccr1oco0a MOJydYeHus: CepHon
kucioThl. [Ipumenenne. Conu CEepHOWM KHUCIIOThI, KAUECTBEHHAsl pEaklMs Ha
cynbhar-uoH. HaxoxaeHue cepbl u € coeMHEeHUH B mpupoae. XUMHIECKOE
3arps3HEHHE OKPY’KaIoIIel Cpeibl COeIUHEHUSIMU CEpPhI (KUCIOTHBIE JAOXKIHU,

3arpsi3HEHUE BO3/IyXa U BOJOEMOB), CIOCOOBI €0 MPEAOTBPAILCHUS
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OOmrast xapakTepucTuka 31eMeHTOB VA-rpymnmbl. OcoOEHHOCTH CTpPOCHUS
aTOMOB, XapaKTEepHbIE CTEICHW OKHCJICHUSA. A3OT, paclpoCTpaHCHHE B
npupoze, pusnyeckue 1 XuMudeckre cBoiictsa. KpyroBopot azora B npupoze.
AmMMmHuak, ero (Qu3muecKMe W XUMHUYECKHE CBOICTBA, TIIOJy4eHHE U
npumenenue. Conu aMMOHUS, MX (U3MYECKHE M XUMHUYECKHE CBOMCTBA,
npumMeHeHne. KadecTBeHHast peakius Ha MOHbI aMMOHHUSI. A30THAas KUCIIOTa, €€
noJrydeHue, Gu3nIecKre ¥ XUMUYECKHe CBOMCTBA (OOIIHe KaK MPeCTaBUTEIS
KJacca KUCIOT M crnenuduyeckue). Vcnonap3oBaHWe HUTPATOB U COJIeH
aMMOHHS B KauecTBE MHHEPAIBHBIX yI0OpeHWi. XUMHUECKOE 3arps3HEHUE
OKpY’Kalollel cpesibl COeTUHEHUMU a30Ta (KUCIIOTHBIE J0XK]HU, 3arps3HEHUE

BO3]1yXa, MOYBBI U BOJJOEMOB)
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®ocdop, amnorponHsie Moaupukanuu pocdopa, GpuzNUECKUe U XUMUYECKUE
cBoiictBa. Oxcun dochopa(V) u dochopnas kucnora, QGuaMdecKkue u
XUMHUYECKHE CBOWMCTBA, monydeHue. Mcmonp3oBanue (ochaToB B KadyecTBe

MUHEPAJIbHBIX YI0OpEeHUN

2.5

OO6mas xapakrepuctuka 3jaeMeHTOB IVA-rpynmel. OcOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHU OKUCIEHUsA. YIJIEepoJd, aJJIOTPOIHBIC
Mou(pUKalMK, pacnpoCTpaHEHHE B Ipupoje, (uU3NYecKue U XMUMHYECKHE
cBoiictBa. Ancop6mus. Kpyrosopot yriepozaa B npupojae. OKCHIBI yriiepo/a,
X (Qu3nYecKre U XUMUYECKUE CBOWCTBA, JIEHCTBUE HA KUBBIC OPTaHU3MBI,

INOJIYYCHHC U IPUMCHCHUC. DKOJIOTHYECKHE Hp06HeMBI, CBA3aHHBIC C OKCHA0OM




yraepona(IV); rumore3a rino0anbHOTO MOTEIUICHHS KIMMAaTa, MapHUKOBBIN
a¢pdexr. YrompHas KHCIOTa U €€ comM, uX (U3MYecKHue W XUMUYECKUE
CBOICTBa, Moy4yeHue U npumMeHeHue. KauecTBeHHas peakiys Ha kapOOHAT-
WoHbIL. Vcronb3oBaHre kKapOOHATOB B OBITY, MEAMIIMHE, IPOMBIILIICHHOCTH U

CEJILCKOM XO3SAIHCTBE

2.6

[lepBoHauanbHbIe MOHATHS 00 OPraHUYECKUX BEUIECTBAX KAaK O COCAUHEHMSIX
yriepoja (MeTaH, 3TaH, ATWUJIEH, aleTH/IeH, 3TaHOJ, TJIMLEPHH, YKCyCHas
kucnota). x coctaB u xumudeckoe crpoeHue. IIoHsATHE O OMOIOrMYECcKH
Ba)XHBIX BEILIECTBAX: XHpaX, OelIkax, YIJIeBOJAaX — M HMX POJIU B JKU3HU
4esoBeKa. MaTepuaabHOE €IMHCTBO OpPraHMYECKUX W HEOPraHMYECKHX

COEeIMHEHUN

2.7

Kpemuuii, ero ¢usnueckue u XUMHUYECKHE CBOWCTBA, IIOJy4€HHUE U
npumeHenue. CoennHeHUs KpeMHUs B mpupoje. Obuue npeacTaBieHus oo
okcuze kpeMHusI(IV) u kpemHueBoit kucnore. CUIIMKaThI, UX UCIOJIb30BAaHUE
B OBbITY, MEOUIMHE, I[POMBIIUIEHHOCTH. BakHeilmme crpouTenbHble
MaTepuaibl: KepaMuKka, CTEKJIO, IIeMEHT, OeTOH, kene300eToH. [Ipobiemsr
0€30I1aCHOTO MCIIOJIb30BaHMUs CTPOMTEIBbHBIX MaTepHAJIOB B IOBCEJHEBHOMN

KHU3HHU

2.8

XUMHUECKUH IKCIEPUMEHT: U3yueHHe 00pa3lloB HEOPraHWYECKUX BELIECTB,
CBOMCTB COJITHOM KHCJIOTHI; IPOBEICHNE KAYECTBEHHBIX PEaKIUA Ha XJIOPHU-
HOHBl W HaOJIIOJICHHE NPU3HAKOB MX IPOTEKAHUs; ONBITHI, OTPAXKAIOLIUE
¢u3nUecKre 1 XUMUYECKUE CBOMCTBA TaJIOT€HOB U X COCTUHEHUH (BO3MOXKHO
UCIIOJIb30BaHUE BUIEOMATEPHUAIOB); O3HAKOMJIEHHE C O0pa3llaMH XJIOPHIIOB
(rajoreHuIoB); O3HAKOMJICHHE C OOpas3laMH cepbl U €€ COCIUHEHUSIMU
(BO3MOXHO HCTOJB30BaHUE BHUICOMATEPHANIOB); HAOIIOJCHUE IIpolecca
o0yriMBaHUs caxapa MoJ JeiCTBHEM KOHIEHTPHUPOBAHHOM CEpHON KUCIIOTHI,
U3y4Y€HHE XMMHUECKUX CBOMCTB pa30aBiIeHHON CEpHON KHUCIIOTHI, POBEICHNE
KauyeCTBEHHOW peakuud Ha Cylnb(ar-uoH M HaOIIoJeHuEe TMpu3HakKa e&
NPOTEKAHNUs; 03HAKOMIICHHE ¢ (PU3HMUECKUMH CBOMCTBaMH a30Ta, ocopa u ux
COCTMHEHHUH (BO3MOXKHO HCIIOJIb30BAaHUE BHICOMATEPHAIIOB), OOpa3liaMu
a30THBIX U (OCPOPHBIX YIAOOPEHHUI; TOTyueHUE, COONpaHue, paclo3HaBaHHE
U WM3y4YEeHHE CBOMCTB aMMHUaKa; MPOBEJCHNE KAUYECTBEHHBIX PEaKIMi Ha MOH
aMMOHUS ¥ ¢ochaT-HOH M M3Y4YEHHE MPU3HAKOB UX IPOTEKaHUs,
B3aMMOJIEMCTBHE KOHIEHTPUPOBAHHOMN a30THOM KHCIOTHI C MEIbIO (BO3MOXKHO
UCIIOJIb30BAaHUE BHAEOMATEPUANIOB); U3yUYEHHE MOJENed KpPUCTAIITMUYECKUX

pemérok anMaza, rpadmura, QyUiepeHa; O3HAKOMJIGHHE C  IPOIECCOM




azcopOLMU pacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM
MPOTUBOTra3a; MOJIy4eHHue, COOMpaHue, paclo3HaBaHUE M M3yUeHHE CBOWCTB
VIJIEKUCIIOTO Ta3a; MPOBEIACHHUE KAYECTBEHHBIX peakInil Ha kapOoHAT- H
CWJIMKAT-UOHBl M W3YyYE€HHE TNPU3HAKOB HUX MPOTEKAHUS; O3HAKOMIICHUE C
MPOIYKIUEH CUIIMKATHOU MPOMBIIIJICHHOCTH; PELIEHUE YKCIIEPUMEHTAIBHBIX

3aJa4 110 TEME «Baxneine HeMeTamIbl U UX COCOAUHCHU A

Meramisl 1 uX COCIUHCHMUA

3.1

OO0mas xapakTepuUCTHKa XUMUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAaHUU
ux nosoxeHus B Ilepuogmueckoil cucremMe xummyeckux snemeHToB 1.
MenneneeBa u ctpoeHus atToMoB. CTpoeHHE METAITOB. MeTaiinueckas CBs3b
U METAJUIMYeCKas KpUCTalIM4yecKass pemeTKa. OJIEKTPOXUMUYECKUN P

HaIPsKEHUN METAIIOB

3.2

®dusznueckre ¥ XUMUIECKHE CBOMCTBA MeTaioB. O0IIHe CIocoObI OTydeHUS
MmeTasuioB. [ToHATHE O KOPPO3HM METAIIOB, OCHOBHBIE CITOCOOBI 3aLUTHI UX OT
koppo3uu. CmnaBel (cTanb, YyryH, MJIOPAJIOMUHUN, OpoH3a) U HX

IIPUMCHCHUC B 6LITy " IIPOMBIINIJICHHOCTH
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[[{enounble MeTambl: nonoxeHue B [lepuoanueckoil cucreMe XUMHUYECKUX
aneMeHToB JI.M. MeHzeneeBa; CTpOCHUE UX aTOMOB; HaX0XKAEHUE B IIPUPOJIE.
Ouznyeckre U XMMHUUECKHe CBOIMCTBA (Ha mpuMepe HaTpus U Kanus). OKCHAbI
U TUAPOKCHUBI HATpPUA W KaJlvi. HpI/IMeHCHI/Ie IICJIOYHBIX METAJIJIOB U HUX

COCIMHEHUN
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Illenoyno3eMenpHble METAIbl MarHuid W KajgbUi: IIOJ0XKEHHE B
[lepuonnueckont cucreMe xumuueckux dnemeHTtoB .M. Menzaeneesa;
CTPOCHHE WX aTOMOB; HaXOXJACHHE B Mpupoae. OU3ndecKkue u XUMUIECKUE
CBOMCTBA MarHusl M Kalbliud. BakHeWniue coeauHeHUs Kaiublius (OKCH,

THJIPOKCHI, COJH). JKECTKOCTH BOJIBI M CIIOCOOBI €€ yCTpaHSHHS

3.5

Amomunuit: nonoxkenue B [lepuoaudeckoi cucteMe XMMHUYECKUX SJIEMEHTOB
J .M. MeHnneneeBa; CTpoeHUE aToMa; HaxoxiaeHUE B npupoje. Ousundeckue u
XAMHAYECKHE CBOWCTBA amoMHUHHUSA. AMQOTepHBIE CBOHCTBa OKCHIA H

THJIPOKCHIA AJTFOMUHUS

3.6

Keneszo: nonoxenue B [lepuoanueckoit cucteMe xXumudeckux snementon J1.1.
MeneneeBa; CTpoeHHE aToMa; HaxoXJeHue B mpupoae. Dusznueckue u
XUMUYECKHE CBOMCTBA jkene3a. OKCUbl, TUAPOKCHAb U conu xene3a(ll) u

xenesza(lll), ux cocras, CBOMCTBA U NOJIyYeHUE

3.7

XUMUYeCKUM OKCIICPUMCHT: O3BHAKOMIJICHHUE C 06pa3uaMH METAJIJIOB U CIIJIaBOB,




X (U3NYECKHMHU CBOWCTBAMH, M3YYCHHE PE3yJIbTATOB KOPPO3UU METaJIIOB
(BO3MOKHO UCTIOTb30BaHUE BUJICOMATEPHUATIOB), ocoOeHHoCTeH
B3aMMOJICHCTBHSI OKCHIA KablUd ¥ HaTpusi C BOMOM (BO3MOXKHO
UCIIOJIb30BaHUE BUCOMATEPHAJIOB); MCCIICIOBAHNE CBOMCTB KECTKOM BOJIBI,
mporecca TOpEHHUs JKeje3a B KUCIOpoae (BO3MOXHO HCIOJIb30BaHUE
BUICOMATEPHAJIOB); IPU3HAKOB MPOTEKAHUS KAUECTBCHHBIX PEaKIINi Ha NOHBI
(Marnusi, kanelivs, amoMuHusi, nuHka, skenesa(ll) u sxenesa(Ill), memau(Il);
HaOJIO/ICHUE U OTIMCAHKE TTPOIIECCOB OKPAIIMBAHUS IJITAMCHH HOHAMHY HATPHSI,
Kamus ¥ Kaublusg (BO3MOXKHO  HCIIOJNB30BAHHE  BHIEOMATEPHAIIOB);
UCCIIeIOBaHHE aM(POTEPHBIX CBOMCTB THJIPOKCHIA AFIOMUHUS M THIPOKCHIA
IIMHKA; PEIICHUE IKCIIEPUMEHTAILHBIX 3a/1a4 110 TeMe «BaxHelme MeTaibl

U UX COCAUHCHUA»

XHUMHMS U OKpyXKarolas cpena

4.1

HoBsie maTepuansl 1 TEXHOJOTHH. BellecTBa 1 Marepualibl B MMOBCEAHEBHOU
JKA3HU YeJIoBeKa. XUMHUS U 370poBhe. be3onacHoe UCnoib30BaHUE BEIIECTB U
XUMHYECKHUX peakiuii B ObITy. [lepBas momoIs mpu XUMUYECKUX 0XKOTaxX U

OTpaBJICHUSIX

4.2

OCHOBBI ~ JKOJIOTUYECKOM  TpaMOTHOCTH.  XUMHUYECKOE  3arpsi3HEHUE
okpyxatomiet cpeanl [I1K. Poss XumMun B pelieHuH S5KOJIOTHUECKUX IpoOIeM.
[IpupoaHble UCTOYHUKHU YTIEBOJIOPOAOB (yroyib, MPUPOAHBINA Ta3, HEPTH),

IMPOAYKTBI UX nepepa60TI<H, UX poOJib B 6LITy " NPOMBIIIJIICHHOCTHU

4.3

XHUMUYECKUH OKCIICPUMCHT: U3YYCHHC 06pa3u03 MaTCpHraIOB (CTCKHO, CIIJIaBbI

METAJIJIOB, MOJIMMEPHbBIE MaTepUAIIbI)




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

Kona
NpoBepPsIeMoOro
TpeOoBaHMs

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

1

IIpencrasnenue:

1.1

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

MMOHUMAaHUC MECTAa XUMHUHU CPCIU APYTUX CCTCCTBCHHLIX HAYK

1.2

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

OOBSICHEHUS CTPOCHHSI AaTOMOB U MOJICKYJI

1.3

o cdepax nmpodeCcCUOHATHHON JAEITEIbHOCTH, CBSI3aHHBIX C XUMHECH
U COBPEMEHHBIMH TEXHOJOTHSIMHU, OCHOBAHHBIMH Ha JIOCTHIKCHHSIX
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 TpuBHanbHOi)

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 Cpebl B BOJHBIX PACTBOPAX BEIIECTB (KUCIOT, OCHOBAHUH)
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 [-IIA rpynn, amomunus, meau (II), nunka, sxenesa (II u

III), oxcuast yruepoaa (I u IV), kpemuus (IV), azota u dpocdopa (I11
u V), cepot (IV u VI), cepuucras, cepHas, a30TUCTas, a30THasi,

dhocdopHas, yroibHas, KpeMHHEBasI KHCJIOTA U UX COJIH)




MPOrHO3UPOBaTh U  XapaKTepU30BaTh CBOMCTBAa BELIECTB B

3aBUCUMOCTH OT UX COCTaBa U CTPOCHUS, TPUMCHCHUC BCUICCTB B

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

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




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

HWIUTIOCTPUPYIOIIUEC TPU3HAKU IPOTCKAHHUA XUMUYCCKHUX peaxunﬁ

13.2

U3y4eHHe CIIOCO00B pa3JeNeHus cMecel

13.3

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

CBOWCTB

13.4

IIPUTOTOBJIEHUE PACTBOPOB C OIPEACIEHHON MAaCcCOBOM JOJIEH

PacTBOPEHHOTO BEIIECTBA

13.5

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

KHUCJIOT U IIeJouei

13.6

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

MUHKA

13.7

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

«Baxneinmme MeTaIbl M UX COCIUHCHU»

13.8

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

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

14

YmMmenue:

14.1

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

3aKOHOMCPHOCTHU

14.2

YCTaHaBJIMBATb CBA3U MCKAY pCaJIbHO HaGHIOIlaeMBIMI/I

XUMHWYCCKUMH SABJCHUAMU W NPOHECCAMH, MNPOUCXOAANIMMU B




MakKpo- U MUKPOMHUPE, OOBACHATh TPUUYUHBI MHOTOOOPA3Msl BEIIECTB




HNEPEYEHD 2JIEMEHTOB COAEPXKXAHUS, ITIPOBEPAEMBbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHNHU

Kon

IIpoBepsieMblii 3JIeMEHT COACPKAHUS

1

HepBOHa‘I’cU'IBHBIe XUMHYCCKHUEC ITOHATHUA

1.1

Ywucteie BECIICCTBA U CMCCH. Crioco0bI Ppas3aciICHUs cMmecelt

1.2

ATOMBI W MOJICKYJIbI. Xumuueckrue 3neMeHThl. CHMBOJIBI XHMMHYECKHX

9JICMCHTOB. HpOCTBIG " CJIOKHBIC BEUICCTBA.

1.3

Xumnueckass (opmyna. BaneHTHOCTP aTOMOB XHWMHYECKHX DIIEMEHTOB.

CreneHb OKHUCIICHUS

1.4

3aKOH NOCTOSIHCTBA COCTaBa BCIICCTB. OTHOcuTeNnbLHAsA aTOMHas Macca.
OrHocuTenbHas MOJICKYJIsIpHasd Macca. MaccoBas g0 XUMUYECKOT0 dJIEMEHTA

B COCAMHECHUUN

1.5

KonnyectBo BemectBa. Moabs. Momsipaast Macca. MossipHbIii 00BEM Tra3oB.

Bzaumocss3b KOJIMYCCTBA, MACChI U YUCJIa CTPYKTYPHBIX CAUHUIL BCIICCTBA

1.6

OU3NYECKUE U XUMUYECKUE SBJICHHS. XUMUYECKasl PEaKkUus U €€ NMPHU3HAKU.

3aKOH COXpaHEHUS MACChl BEIECTB. XUMHUYECKUE YPAaBHEHUS

HepI/IOI[I/I'-IeCKI/Iﬁ 3aKOH H HepnozmquKa;I CUCTEMA XHMMHUYCCKUX J3JICMCHTOB

J.1. MenneneeBa. CTpoeHrue aTOMOB

2.1

Ilepnonnueckuil 3akoH. Ilepuonnueckas cucreMa XUMHYECKHX DJIEMEHTOB
.. MenneneeBa. [lepuoasl u rpynmbl. @U3HYECKUN CMBICT MOPSIKOBOIO

HOMCEpa, HOMCPOB NICPUOJa U I'PYIIIBI 3JICMCHTA

2.2

Crpoenue atomoB. CocTtaB aToOMHBIX saep. M3oTonsl. Dnekrponsl. CTpoeHue
UIEKTPOHHBIX 000J04YeK aroMoB MepBbIX 20 XHMHUYECKHUX 3JIEMEHTOB

[Tepuonnueckont cucremsl /.. Menaeneesa
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3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XUMHUUYECKHUX 3JIEMEHTOB MEPBBIX TPEX
MEePUOMIOB, KalWs, Kalblug (paguyca aTOMOB, D3JIEKTPOOTPUIIATEIHLHOCTH,
METANIMYECKMX M HEMETAUTMYeCKMX CBOWCTB) M HX COEAMHEHUU B
COOTBETCTBUHU C TIOJIOKEHHEM »3JieMeHTOB B llepuoanueckoil cucreme u

CTPOCHUEM HX aTOMOB

CTpO@HI/IC BCIICCTBA

3.1

Xumuyeckass CBs3b. KoBaneHTHass (mofisipHass W HEMOJNSIPHAs)) CBS3b.
DNeKTPOOTPULIATEILHOCTh ~ XMMHUUYECKHX  dJeMeHTOB. VOHHas  CBS3b.

Merannndeckas CBSI3b




3.2

Tunsl kpucTauIMyecKux pemeéTok (aTOMHas, HOHHAs, MeTajuInyeckas),
3aBUCUMOCTbH CBOMCTB BEIIECTBA OT THUIMA KPUCTAJUIMYECKOW PEIIETKU U BHAA

XUMHYECKOH CBSI3U

Baxwueiime npeacraBuTeNM HEOPraHMYECKHX BellecTB. Hemertamwibl M uX

coequHEHH. MeTalibl U UX COSANHCHUS

4.1

Knaccudukanus u HOMEHKJIATypa HEOPraHMYECKUX COCIMHEHMH: OKCHIOB
(coneobpazyromue: OCHOBHBIE, KHCJIOTHBIE, am(oTepHBbIE) U
HecoJieoOpa3yIolue; OCHOBAHWH (LIEIOYM M HEPACTBOPUMBIC OCHOBAHUS);
KUCJIOT (KUCIOpOACOJepKale U OeCKUCIOPOAHBIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJIEH (CpETHUX M KUCIIBIX)

4.2

dusnyecke W XUMHUYECKHE CBOMCTBA IMPOCTBIX BCHICCTB-HEMCTAJJIOB!:

BOJIOPOJIA, XJIOpa, KHCIOPOJa, Cepbl, a30Ta, pocdopa, yriepoaa, KpeMHUS

4.3

dusznueckrue W XUMHUYECKHE CBOWMCTBA MPOCTHIX BEIIECTB-METAJJIOB: JIUTHS,
HATpUsl, KaJIHsl, MarHusl ¥ KaJIbIK, aJFOMUHMS, Kene3a. DIESKTPOXUMHUCCKUI

PsA HAIPSDKEHUM METAJIIOB

4.4

OU3NYECKUE U XUMHUUYECKHE CBOKMCTBA BOJAOPOAHBIX COEMHEHUI HEMETAIIOB:

XJIOPOBOZOPO/Ia, CEPOBOIOPO/Ia, aMMHUAKA

4.5

dusznueckre U XMMUYECKHE CBOMCTBAa OKCHUIOB HemeTaiuioB: cepol (IV, VI),
azota(ll, IV, V), docdopa(lll, V), yraepona(ll, IV), kpemuus(IV). [Tlonyuenue

OKCHUJ0B HEMETAIJIOB

4.6

Xumudeckue cBorcTBa okcuaoB: MeTauioB [A—IIIA rpynn, muaka, meau(1l) u

xenesza(ll, I1). [Tomy4yeHne OKCUIOB METAITIOB

4.7

XUMHUYECKUE CBOWCTBA OCHOBAaHUN U aM(OTEPHBIX THJIPOKCUIOB (Ha pUMepe
THJIPOKCUIOB alIlOMUHUSA, Kene3a, UuHKa). [lomydeHue ocHOBaHUT U

aM(OTEPHBIX THAPOKCUIIOB

4.8

OOue XMMHUYeCKHe CBOWCTBA KHCIOT: XJIOPOBOJOPOIHON, CEPOBOAOPOIHOM,
CEepPHHUCTOM, CEpHOMU, a30THOM, GHochOpHON, KpeMHUEBOH, yroilbHON. OcoObie
XMMUYECKHE CBOMCTBA KOHLIEHTPUPOBAHHOM CEpHOM M a30THOH KHUCIOT.

[Tonyuenue kucior

4.9

OO01ue xuMu4yeckue cBoicTBa cpeHux coseil. [lomyuenue coneit

4.10

[Tonyuenue, coOupaHue, pacro3HaBaHHE BOAOPOJAA, KUCIOpPOJa, aMMHaka,

YTJICKHUCIIOTO I'a3a B Ha60paTOpI/II/I

4.11

HonyquHe aMMMakKka, CCpHOfI 1 a30THOM KHCJIOT B MPOMBIINIJICHHOCTH. O6H_[I/Ie

CIIOCOOBI MMOJIy4YCHHA MCTAJIJIOB




4.12

I'enermueckas CBA3b MCXKIY KilaCcCaMU HCOPraHUYCCKUX COCIUHCHHI

XUMUYECKUE PeaKIuu

5.1

Krnaccudukarust XUMHUECKUX Peakuii MO pa3IMYHBIM PU3HAKAM: 110 YHCITY U
COCTaBy YYacTBYIOLIMX B pEaKIMM BELIECTB, MO TEIUIOBOMY 3(deKTy, 1o

HM3MEHEHMIO CTEIICHEH OKMCIICHUS XUMUUECKUX YJIEMECHTOB

5.2

TennmoBorr »h(}EKT XUMHUECKOW peakinH, TEPMOXHMHUYECKHE YpaBHEHUS.

DK30- U 3HJI0TEpMUYECKHE peakuuu. TepMoXuMuiecKre ypaBHEHUs
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OKUCIUTEIHHOBOCCTAHOBUTEILHEIE pcaKknuu. OKUCIUTEIN ¥ BOCCTAHOBUTEIIU.
[Ipomiecchl  OKUCHEHHS W BOCCTAHOBJICHHS.  ODJIGKTPOHHBIM  OaiaHc

OKHUCIIMTEIIbHOBOCCTAHOBUTEIIbHOM pcaknuuun
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Teopus snekTponuTHdecKoi aAuccounanuu. KatnoHel, aHHOHBI. DJIEKTPOIUTHI

1 HEANEKTPOJUTHI. CHUIIbHBIC U ca0bIe AIEKTPOIUTHL. CTENEHb AUCCOMAIIHI

5.5

Peakniun nonHoro ooMeHa. Y cClioBUs MPOTEKAHUs PEeaKIMii MOHHOTO OOMEHa,

IIOJIHBIC U COKpaI_I_IéHHHe HOHHBIC YPaBHCHUSA peaKLII/Iﬁ

XuMHA U OKpYXKarolas cpeaa

6.1

BemectBa u Marepuanbsl B IIOBCEJHEBHOM JXKM3HHM 4elloBeKa. besomacHoe
UCIOJIb30BAaHUE BELIECTB M XMMHUYECKUX PEakUui B j1aboparopuu U OBITY.

HepBa;I nomMoub MnMpu XUMHYICCKUX 0XKOrax U OTPpABJIICHUAX

6.2

XUMHYECKOe 3arpsi3HEHHE OKpYKaroleil cpenbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHUE TIOYBBI, BO3/yXa M BOJAOEMOB), CIIOCOOBI €ro MpeaoTBPAIICHUS
[IpenenvHas nomyctumasi koHueHTpanus BemectB (II1K). Ponp xumuu B
pPEIICHUN DKOJIOTUYECKUX MpolieM. YCWICHHE NapHHUKOBOTO Jd¢eKra,

PaspymeHue 030HOBOI'O CJI0s

6.3

[Tpumenenue cepsl, a3ota, dpochopa, yriepoaa, KpEMHUS U UX COCAHMHCHUN B
GBITy, MCIUIUHC, MNPOMBIIIJICHHOCTU U CCIBCKOM XO3SIUCTBE. HpI/IMeHeHI/Ie
METa/UIOB M CIUIaBOB (CTajb, YYTYH, AIOPATIOMUHUNA, OpoH3a) B OBITY H
MMPOMBIINIJICHHOCTH UX COGILPIHCHHIZ. ITonsarue o KOppOo3uun METAalJIOB, OCHOBHBIC

CHOCOOBI 3aIUTHI UX OT KOPPO3UHU

6.4

[IpupoaHble MCTOYHUKH YIJIEBOJOPOAOB (Yyrojb, MPUPOJHBIA Ta3, HEQTH),

MPOYKTHI UX MepepadboTku (OEH3UH), UX POJIb B OBITY U MPOMBIIUIEHHOCTH

6.5

[lepBoHaYaIbHBIC MOHATUS 00 OPraHUYECKHX BEIIECTBAX KaK O COCAMHEHHSIX
yraeposa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, STAHOJ, TJIMIEPYH, YKCYCHAS KUCIIOTA).
[ToHsiTHE 0 OMOJOTUYECKU BaXKHBIX BEIIECTBAX: JKUPaX, OENKax, yraeBoaax — U UxX

POJIM B JKU3HU YCIIOBCKA




Pacuétrr:

7.1 o ¢popMysaM XUMHYECKUX COSTUHEHUIN
7.2 Macchl (MaccoBOM) JTOJIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 M0 XUMUYECKUM YPaBHEHHSIM




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YHEHUKA

» Xumus: 8-i kiacc: 6a30BbIi ypOBEHb: YUEOHUK; 5-€ n31anue, nepepaboTaHHOe
INabpuensn O.C., OctpoymoB W.I'., CnaakoB C.A. AkiiioHepHOE 00IIECTBO
«M3parenbctBo «IIpocBemienne»

» Xumusi: 9- kiacc: 6a30BbIN YpOBEHb: YUeOHUK; 5-€ u3/laHue, nepepadoTaHHOe
["a6puensa O.C., Octpoymos WU.T'., CnaakoB C.A. AKiimoHepHOE 00IIIECTBO
«M3marensctBO «IIpocBemenne»

1. Pymsutuc I'.E. Xumus: 8 —i1 knacc: 0a30BbIil ypoBeHb: yueOHoe rocooue / I'.E.
Pymzutuc, @.I'. ®enbaman. — Mocksa: [Ipocsemenune, 2023.

2. T'abpuensu O.C. Xumus: 8 - #f kiacc: 6a30BbIil ypoBeHb: yueOHuk /O.C.
["aGpuensn,

N.I". Octpoymos, C.A. CrnankoB. -5 —e usg., nepepad, - Mocksa : [IpocBemienue,
2023.

3. Pyasutuc I'.E. Xumus: 9-i1 knacc: yueonuk / I'.E. Pyasutuc, ©.I°, ®.T'.
®enpaman. —10-¢
u3., crep. — Mocksa : IIpocsemenue, 2023.

4. Tabpuensin O. C. Xumus: 9-i knacc: yuebnuk /O. C. I'abpuensiu, NU.T.
Octpoymos, C.A.

Cnankos, - 5-e u3n., nepepad. -Mockaa : [Ipocsemienue, 2023.

METOINYECKHUE MATEPUAJIbBI VIS YYUTEJIA



1. Pymutuc I'.E. Xumus: 8 —it kinacc: 6a30BbIil ypoBeHb: yueOHoe mmocooue / I'.E.
Pymsutuc,®.I'. ®enpaman. — Mocksa: [Ipocsemenne, 2023.

2. T'abpuensu O.C. Xumus: 8 - 1 kiacc: 0a30BbIil ypoBeHb: yueOnuk /O.C.
["aGpuensn,A.T.

OctpoymoB, C.A. Cnaakos. -5 —e u3j., nepepad, - Mockaa : [IpocBernieHue,
2023.

3. Pymsutuc I'.E. Xumus: 9-i1 xknacc: yueonuk / I'.E. Pyasutuc, ©.I°, O.T'.
denpamaH. —

4. 10-e uzn., crep. — Mocksa : [Ipocsemenue, 2023.

5. Tl'a6puensa O. C. Xumust: 9-i knace: yueonuk /O. C. I'abpuensn, U.T.
Octpoymos, C.A.

Cnankog, - 5-¢ uzn., nepepad. —Mocksa : [Ipocsemenne, 2023.

6. Metonuueckoe mocodue. 8 kimacc (aBropsl O. C. ["'abpuensn, U. I'.
Octpoymos, C. A.

CnankoB) - M.: Tlpocsenienue, 2019

7. [Iporpamma kypca xumMuu Jij1st 8—9 Ki1accoB 00111e00pa3oBaTEIbHBIX
YUPEKICHUN

(aBtopsl O. C. I'abpuensu, U. I'. Octpoymos, C. A. Cnankos) - M.:
IIpocemienue, 2019

8. Pabouas terpanp. 8 xiacc (aBTopsl O. C. I'abpuensH, C. A. Cnaakos) - M.
[Ipocsemenne, 2021

9. Terpaap 11 1aOOPATOPHBIX OMBITOB M MPAKTUYECKUX pabOT. 8 Kiacc (aBTOPHI



0. C.

I"abpuensn, 1. B. Akcénona) - M.: [Ipocsemienue, 2021

10. Xumus B Tectax, 3ajadax u ynpaxHeHusx. 8 kiacc (aBropsi O. C.
["aGpuensn, 1. B.

Tpury6uak) - M.: Dx3amen, 2021

11. KoHTposbHBIE U caMOCTOSITENIbHBIE PA0OTHI 10 XuMuH. § kiacc (aBTopsl O.C.
INabpuensn, 1. I'. Octpoymos, C. A. CiiankoB) - M.: Dk3aMeH,
2021Merognueckoe

nocob6ue. 9 kiacc (aBropsl O. C. I'abpuensn, U. I'. Octpoymos, C. A. Cnaakos) -
M.:

[Ipocsemenue, 2019

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
UHTEPHET
pOBBIE 00pa30BaTeIbHBIC PECYPCHI i PECYPCHI CETH HMHTEPHET

1. bu6mmoreka [{OK https://m.edsoo.ru

2. ®ynnameHTanbHas yuebnas oubnuoreka [IMI'MY um. .M. Ceuenosa:
http://edu.rucml.ru/wlib/

3. Enunas xomeknus [{udpossix O6pazoBaTenbHbIX Pecypcos:
http://schoolcollection.edu.ru

4. bubmuoTteka nudpoBoro odpasoareapHOro kKoHTeHTa: https://urok.apkpro.ru/

5. http://old.fipi.ru/ (DenepanbHbIi HHCTUTYT MEJArOTUUECKUX U3MEPEHUI



(OUIIN))

6. http://www.fcior.edu.ru/ (DenepanbHbIil IEHTP
uH(opMalimoHHooOpa3zoBatesbHbIX pecypcoB, IIOP)

7. http://festival.1september.ru/ (OectuBans negarornueckux uaeh « OTKPBITHIMN
YPOK»)

8. http://www.uroki.net/docxim.htm (/{51 yuurtenss xumun 1 OUOJIOTHH )

9. http://www.chemnet.ru [Toptan ¢pyHIaMeHTaTbHOTO XUMHYECKOTO
oOpa3oBaHUs

Poccun:

10. http://him.1september.ru Bce mis yuurens Xumuu:

11. http://school-sector.relarn.ru/nsm/Xumus 1J1s BCeX: UIUTFOCTPUPOBAHHBIE
MaTepHalibl 0 001N, OpraHUYECKON U HEOPTaHUYECKOW XUMUU:

12. http://chemistry.narod.ru Mup xumuu

13. http://him-school.ru Buptyansuas Xumuueckas [llkomna

14. http://www.alhimik.ru. IIpenctaBnensl pyOpuKH: COBETHI aODUTYPHUEHTY,
YUHUTEITIO

XUMUH, CTIPABOYHUK (OUEHb OO0JIbIIIas MOAO00pKa TAOIUIl U CTIPABOYHBIX
MaTepHuayioB), Becesas

XUMUS, HOBOCTH, OJIUMITHAJIBI, KyHCTKaMepa (Macca HHTEPECHBIX HCTOPHYECKUX
CBEJICHUI).

15. http://www .hij.ru. XKypHan «XuMus 1 5KM3Hb» MOHATHO U 3aHUMATEIIBHO

pacckas3bpIBaeT 000 BCEM MHTEPECHOM, YTO TPOUCXOIUT B HAYKE U B MHUpPE, B



KOTOPOM MBI JKHBEM.
16. http://chemistry-chemists.com/index.html. DnexTpoHHBIN KypHAT «XUMHUKH
u

XUMHSD», B KOTOPOM TPEICTABICHO MHOYKECTBO OIBITOB IO XHUMHH,
3aHUMAaTEIbHOU

MH(OPMALINH, TO3BOJISIONICH yBIIEYh YIEHUKOB dKCIIEPUMEHTAILHON YaCThIO
npeaMeTa.

17. http://c-books.narod.ru. BceBozmokHast TuTepaTypa no XUMHH.

18. http://www.drofa-ventana.ru. 1I3BecTHO€ U31aTENBCTBO YUEOHOM
JUTEPaTYPHI.

HoBuHKM HayYHO-TIOMYJISIPHBIX U 3aHUMATENIbHBIX KHUT 110 XUMHH.

19. http://1september.ru. XKypHan s yuurteneit u He TobKo. bosnbioe
KOJIMYECTBO

paboT YYEHHKOB, B TOM UHUCJIE€ U UCCIIEOBATEIHCKOTO XapaKTepa.

20. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii mkoabHbIN
nopTa

CO CCBUTKaMHM Ha 00pa30BaTeIbHbIC CAUTHI IO XUMUH.

21. www.periodictable.ru. COOpHHK CTaTeil 0 XUMHUYECKUX DJIEMEHTaX,

HHHIOCTpHpOBaHHBIﬁ OIIMCAHUCM SKCIICPUMCHTOB.



