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MNOACHUTEJIBHASA 3AIINCKA

[IporpaMma 0O XUMHUM Ha YPOBHE OCHOBHOTO 00II€ro oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHMWN K pe3yjbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO 00IIIEro 00pa3oBaHus, IPEICTaBICHHbIX
B ®I'OC OO0, a Takxe Ha OCHOBE (efiepalibHON paboueld IporpaMMbl BOCITUTAHUS
U C Yy4ETOM KOHIEMUIHUM MpenojaBaHusi y4yeOHOTro mpeameTa «XUMUS» B
oOpasoBaTeabHbIX opranu3anusax Poccutickoit denepamnum.

[Iporpamma 1o xuMuu [Oa€T MpEACTaBICHUE O LEJAX, OOIIeH cTpaTeruu
oOy4eHHs, BOCHUTAHUS U Pa3BUTUS OOYYAIOUIUXCS CPEJACTBAMHU y4EOHOTO
IpeaIMeTa, yCTaHaBJIMBAET 00s3aTeNnbHOE MIPEAMETHOE coJiep>KaHue,
MpeayCcMaTpUBaeT pACIpEAEeICHUE €ro IO KilaccaM U CTPYKTypPUpOBaHUE IO
pazznenaM W TeMaM MpPOrpaMMbl IO XHMHUH, OIpPEIETseT KOJUYECTBEHHBIE U
KaueCTBEHHbIC XapaKTePUCTUKHU COJIep>KaHMs, PEKOMEHIyEMYIO
MOCJIE0BATEILHOCTh  M3YYEHHUS] XUMHU C YY4€TOM MEXKIPEIAMETHBIX U
BHYTPHUIPEIMETHBIX  CBSI3€H, JIOTUKM Y4eOHOro Tpolecca, BO3PACTHBIX
0COOEHHOCTEM O00ydYarolmuxcsi, ONpeaensieT BO3MOXKHOCTH MpeaMeTra  Jyis
peanuzainuu TpeOOBaHMI K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOU
IPOrpaMMbl HA YPOBHE OCHOBHOTO OOIIET0 0Opa30BaHHUs, a TakKKe TpeOOBaHUH K
pe3ynbTaTam oOy4eHHs] XUMUHU Ha YPOBHE I1€JIei U3ydeHUs MpeaMeTa U OCHOBHBIX
BUJIOB y4e€OHO-TIO3HABATEIBHON JESATENBHOCTH OOY4YaIOIIEToCsl IO OCBOEHUIO
y4eOHOTr0 CO/IepKaHMUs.

3HaHWE XWMHH CIIY)KUT OCHOBOW JUisi (OPMHPOBAHUS MHPOBO33PCHHUS
00y4Jaromierocsi, €ro MpeACTaBICHU O MaTepUATbHOM €JIMHCTBE MHPA, BAXKHYIO
poJib UrparoT (QopMUpyEeMble XHMHUEW MNPEJCTaBICHUS O B3aWMOIPEBPAILICHUSIX
SHEPIUM U 00 DSBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
mpo0eM yCTOWYMBOTO PA3BUTHS YEIIOBEYECTBA — CHIPHEBOM, IHEPTETUUYECKOMH,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MPOOIIEM 3IPaBOOXPAHCHHUS.

N3yuenne Xxumuu:

CIIOCOOCTBYET  pealiM3alid  BO3MOXKHOCTEH  JUJIi  CaMOpa3BUTHUS U
dbopMHpOBaHUS KYJIBTYPbI JIMYHOCTH, €€ 0011Iel 1 (yHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (pOpMUPOBAHHE MBIIUICHUS W TBOPUYECKHX CIOCOOHOCTEM
oOy4Jaromuxcs, HABBIKOB WX CaMOCTOSITEJIbHOW y4eOHOW  JIeATEeNbHOCTH,
AKCIEPUMEHTAIBHBIX M HCCIIECIOBATEIIbCKUX YMEHUN, HEOOXOJUMBIX Kak B
MOBCEHEBHOM JXKU3HU, TaK U B TPO(PECCHOHATLHOM eI TeTbHOCTH;

3HAKOMHUT CO CHEIU(GUKONW HAYYHOTO MBIIIJICHUS, 3aKJIaJbIBAET OCHOBBI
LEJI0CTHOTO B3IJIsA/1a HA €IMHCTBO MIPUPOJIBI U YEIOBEKA, SIBJSIETCS OTBETCTBEHHBIM
ATAroM B POPMHUPOBAHUU €CTECTBEHHO-HAYUYHOU IPAaMOTHOCTH O0yYaIOIIUXCS;



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

JlanHbple HampaBiieHHs B OOYyYEHMHM XUMHUU OOECHEeUMBAIOTCA CIEHUPUKON
colepKaHUsl ~ y4yeOHOro  IMpeaMera, KOTOPBIM  SBISETCS  Ie1arorH4ecKH
aJIalTUPOBAHHBIM OTpa)KeHHEM 0a30BOM HAYKH XMMHH Ha OTNpPeeIEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0oOLIEro 0O0pa3oBaHMsI OPUEHTUPOBAH HA
OCBOEHHE OOYyYaIOIIUMUCS CUCTEMBbl MEPBOHAYAIBHBIX IMOHATHN XMMHH, OCHOB
HEOPraHMYECKOM XHWMHM U HEKOTOPBIX OTHENBbHBIX 3HAYUMBIX IOHATHI
OPraHUYECKON XUMUHU.

CrpykTypa coaepaHus MporpaMMbl MO XMMUU C(POPMUPOBAHA HA OCHOBE
CUCTEMHOr0O noaxoaa K €€ m3ydeHuro. CopeprkaHue CKIIAJbIBAETCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IOHATUI O XUMHYECKON
peakuuu. OOe 53TU CHUCTEMBbl CTPYKTYpPHO OpPraHU30BaHbl MO MPUHLHUILY
MOCJIEJOBATENBHOTO Pa3BUTHUS 3HAHUI HA OCHOBE TEOPETUUYECKHUX IMPEACTABICHUM
Pa3HOIO ypOBHS:

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

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

— YUYEHHUA O CTPOEHUHU aTOMa U XUMUYECKOMN CBA3H;

— TpeACTaBiIeHUNl 00 JJIEKTPOJIMTUYECKOW AMCCOIMAIlMM BEUIECTB B
pacTBOpax.

TeopeTnueckue 3HaHHUS PAcCMATPUBAIOTCS Ha OCHOBE OAMIMPUYECKU
MOJIYYEHHBIX U OCMBICICHHBIX (DAKTOB, pa3BUBAIOTCA MOCIEIOBATEIBHO OT OJHOTO
YPOBHS K IPYTrOMY, BBINOJIHAS (PYHKINUU OOBSICHEHHSI U IPOTHO3UPOBAHUS CBOICTB,
CTPOCHHS U BO3MOKHOCTEHN MPAKTUYECKOIO MPUMEHEHHUS U TIOJIYYEHUS U3y4aeMbIX
BEILIECTB.

OcBoeHue nmporpaMMbl IO XUMHUM  CIOCOOCTBYET  (POPMHUPOBAHUIO
MPEJICTABJIECHUS O XUMUYECKON COCTABIISIIOIIEN HAYYHOU KaPTUHBI MUPA B JIOTUKE €€
CUCTEMHOW MPUPOIBI, IECHHOCTHOTO OTHOWIEHUSI K HAYYHOMY 3HAHHUIO U METOJIaM
MO3HaHUA B Hayke. M3yueHue XUMUU MPOUCXOAMUT C MPUBJICUEHUEM 3HAHUU W3
paHee M3yYEHHbIX Y4eOHbIX MpeaMeToB: «Okpyxaromui mup», «buonorusa. 5—7
KJIacCh» U «Pu3uka. 7 Kinacey.

[Ipy wu3yyeHUH XUMHH TPOUCXOAUT (OPMHUPOBAHUE 3HAHUW OCHOB
XUMHUYECKON HayKH Kak O0JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
JEATEIbHOCTH YEJIOBEKAa M KaK OJHOTO W3 KOMIIOHEHTOB MHPOBOM KYJIBTYPBHI.
3amaya y4yeOHOro mpeaMera COCTOMT B (DOPMHUPOBAHMM CHCTEMbl XHMHUYECKUX
3HAHUM — BaXKHEUIINX (PaKTOB, MOHATUH, 3aKOHOB U TEOPETUUECKUX MOJIOKECHUH,
JIOCTYIHBIX 00OOIIEHU MHPOBO33PEHUYECKOI0 XapakTepa, s3blKka HayKd, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPU M3YyUYEHUH BEUIECTB WU
XUMHUYECKUX PeaKkinii, B GOpMHUPOBAHUU U PA3BUTUH MMO3HABATEIHHBIX YMEHUHN U X
NPUMEHEHUM B  y4eOHO-NIO3HABATENBbHOM U y4eOHO-HCCIEN0BATEIbCKOM
JeATENbHOCTH, OCBOECHHMM INPaBWII O€30MacHOro oOpalieHus ¢ BEIIECTBAMHU B
MTOBCEHEBHOM KU3HU.

[Ipy u3yyeHUM XMMHUU HA YPOBHE OCHOBHOI'O OOIIETro 0Opa3oBaHMs BaXKHOE
3HaYEHHE MPUOOPENH TaKKe 11eJ1, KaK:

— (opmMupOBaHHME MHTEIJIEKTYalbHO pAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOATEIBHOMY IPUHATHIO PELICHU,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBUSIM JKU3HU;

—  HampaBJIICHHOCTh OOy4YeHMs] Ha CHCTEMAaTHYecKoe MpUOoOLIeHUE
oOy4Jarommxcs K CaMOCTOSATEIbHOM MO3HABATEIbHON JEATENbHOCTH, HAYYHBIM
MeTOoJaM TMO3HaHMs, (HOPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIHOCOOHOCTEH K
XUMUH;

— o0ecreueHne yCaoBUM, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YUaOIITUMUCS
OMbITAa Pa3HOOOPA3HON NEATETBbHOCTH, MO3HAHWS W CAMONO3HAHUS, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHLMI), UMEIOIIUX YHHUBEPCAJIBHOE 3HAYEHUE IS
Pa3TUYHBIX BUOB JI€ATEIbHOCTH;

— (opmupoBanne oOmeH (QyHKIIMOHATBHOH W  €CTECTBEHHO-HAYy4YHOU
IPaMOTHOCTH, B TOM YHUCJIE€ YMEHUH OOBSICHATh M OLEHUBATH SIBJIICHUS
OKpPYAIOLEr0o MHpA, MCHOJIb3Ysl 3HAHUS W OMNbIT, NOJYYECHHBIE NPU H3YUYECHHH
XUMUH, IPUMEHATD UX MPU PEIICHUU TPoOJIeM B MOBCEIHEBHON KU3HU U TPYIOBOU
NEeSTEeNbHOCTH;

— (¢opMmHpoBaHHE Yy OOy4YaloIIUXCAd T'YMAaHHCTHYECKHX OTHOILUEHUH,
NOHMMAaHUS LEHHOCTH XHUMHYECKUX 3HAaHUW I BBIPAaOOTKH 3KOJOTHYECKH
1[eJ1eCO00pa3HOro TMOBEJEHUS B OBITY W TPYIOBOM JEATEILHOCTH B LEJAX
COXPAaHEHHUs CBOETO 3/10POBbS U OKPY’KAIOLIEN IPUPOAHOMN CPEBI;

— pa3BUTHE MOTHBALUM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CAMOBOCIIUTAHMIO HAa OCHOBE YCBOGHHS OOIIEYENOBEUYECKHX I[EHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOoGuisi M HAMPaBIECHHOCTH JalbHEHIIEro
oOy4eHus.

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



COJAEPKXAHUE OBYUYEHUA

8 KUIACC

IlepBoHaYaIbHbIE XUMHUYECKHE TOHATHS

[Ipenmer xumuu. Ponb XuMuM B )KU3HU 4YeJOBEKa. XUMHS B CUCTEME HaykK.
Tena wm BemecrBa. PuU3MYECKHE CBOMCTBA BEIIECTB. ATPETraTHOE COCTOSHHE
BewecTB. [loHsATHE O MeToAax MO3HAaHMS B XMMHUH. YHCTBIE BEUIECTBA U CMECH.
Crioco0nI pa3aeneHust cMeceil.

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

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

KommuecTBo BemectBa. Moiib. MonsipHast Mmacca. B3auMoCBsI3b KOJIMYECTBA,
Macchl M 4YHCIa CTPYKTYPHBIX €IUHHI] BemecTBa. Pacdy€rel mo Qopmynam
XUMHYECKUX COCTUHEHHM.

@u3NUECKNE U XUMUYECKHUE SBJIICHUS. XUMHUUYECKasl PEakusl U €€ MPU3HAKU.
3aKOH COXpaHEHMsI MacChl BELIECTB. XuMudeckue ypaBHeHus. Kiaccudukanms
XUMHYECKUX peakluil (COeAMHEHUS, PA3I0KECHHS, 3aMEIIICHHS, 0OMEHA).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCYJI0H, mpaBuiaMu paboThl B JJabopaTopuu M
npuémMamMu oOpalieHust ¢ JJabopaTOpHbBIM 00OPYIOBAHUEM, U3YUYEHHUE U OMHCAHME
busznyecKkux CBOWCTB O0pa3lOB HEOPraHMYECKHX BEIIECTB, HAOIIOJICHUE
busnueckux (TIaBJICHUE BOCKA, TasHUE JIbJla, PACTHpPAHUE caxapa B CTYIIKE,
KUAIIEHUE U KOHJICHCALUS BOJIbI) U XUMUYECKHUX (TOpEHHE CBEYM, MPOKATUBAHUE
MEJHOM MPOBOJIOKHU, B3aUMOJEHCTBUE MeJla C KUCJIOTOM) sABIEHUH, HAOII0IEHHE 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),
M3Yy4YEHUE CIOCOOOB pa3eNIeHHs] CMECEil: ¢ MOMOIIbI0 MarHurta, (pUIbTpOBaHUE,
BbIIIAPUBAHUE, JUCTHIUISLIMUSA, XpoMaTorpadus, MPOBEJACHUE OYUCTKUA [MOBAPEHHOM
COJM, HaONIOJICHWE W  ONHCAaHUWE  PE3yJbTaTOB  IPOBEJIEHHUS  OIbITA,
WUTFOCTPUPYIOIIETO 3aKOH COXPAHEHHSI MAacCChl, CO3/IaHHE MOJEIEH MOJIEKY
(IIapoCTEepKHEBBIX).

BaskHeiinmue nmpeAcTaBUTEIM HEOPTAHMYECKUX BeleCTB

Bo3nyx — cmeck ra3zoB. CocrtaB Bo3ayxa. Kuciopon — 3ieMeHT U NpocToe
BeniecTBO. HaxoxneHue kuciopona B mpupoje, (PU3NUECKHe W XHUMHUYECKHE
cBoiictBa (peakuuu ropenus). Oxcunbl. Ilpumenenue kucnopona. CnocoOsbl
NOJIYYEHHUs] KUCJIopoAa B Ja0OpaTOpUM M MPOMBIIUIEHHOCTH. KpyroBopot
Kucjopoja B npupoje. O30H — aJuioTponHas MoJuUKalys KUCI0po/a.



TeroBoit 3(pheKT XUMUYECKON peakIuu, TEPMOXMMHYECKUE YpPaBHEHWSI,
9K30- M DBHIOTEPMUYECKUE peakuuu. TOIUIMBO: Yrojiib M METaH. 3arpsA3HCHUE
BO3/1yXa, yCWICHUE TapHUKOBOTO 3 (ekTa, pa3pylieHrne 030HOBOTO CJIOS.

Bonopon — anemMeHT n poctoe BemecTBo. Haxoxaenue Bogopoaa B mpupoJe,
bu3nYecKre 1 XUMUIECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI MoTyueHus. Kuciots
Y COJIH.

Momnsipabiii 00BEM ra3oB. Pac4€Tsl Mo XUMUUYECKUM YPaBHEHUSIM.

dusnueckue CBOMCTBA BOAbL. Bojga kak pactBoputenb. PacTBOpSL
HacehlllieHHbIe M HEHACBIIIEHHbIE PAcTBOPBl. PacTBOpHUMOCTH BEHIECTB B BOJIE.
MaccoBas 10751 BellecTBa B pacTBOpe. XMMUYECKUE CBOMCTBA BOJbl. OCHOBAaHMUS.
Ponb pacTBOpOB B mpHpoJie U B KU3HU 4yesioBeKa. KpyroBopoT BOJibl B MPUPO/IE.
3arpsi3HEHHE NPUPOAHBIX BOA. OXpaHa U OUMCTKA IMTPUPOIHBIX BOJ.

Knaccudukanus Heopranumdeckux coeauHenuil. Oxcunsl. Kimaccudukarms
OKCHJIOB:  cosieoOpa3yroniue  (OCHOBHBbIC, KHCJIOTHbIE, aM(oOTepHbIE) W
HecosieoOpaszyromue. HomeHknatypa okcuaoB. Du3nueckMe W XUMHYECKHE
CBOWCTBA OKCUJIOB. [lomyuenue okcuaos.

OcunoBanus. Krmaccudukanuss OCHOBaHMI: WIENOYM W HEPACTBOPUMBIC
ocHoBaHuA. HoMeHknaTypa ocHoBaHui. DU3NUECKME M XUMHYECKHE CBOMCTBA
ocHoBaHuU. [loryueHre OCHOBaHHUM.

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

Comu. Homenknarypa coisieil. ®u3ndeckue u XMMHUYECKHE CBOWCTBA COJIEH.
[lonydenune comnen.

['eHeTnyeckas CBI3b MEXK]y KJIaCCAMU HEOPTaHUYECKUX COEAUHEHU.

Xumuueckuit Ikcnepumenm:

KaueCTBEHHOE ONPENEIICHUE COJEPKaHUs KUCIOpoAa B BO3yX€, MOIYyUYCHHUE,
coOupaHue, pacno3HaBaHWE M M3YYEHHE CBOMICTB KHCIOPOJa, HAOIIOACHHE
B3aMMOJICHCTBUSl BEIIECTB C KHCIOPOJAOM M YCIOBUS BO3HUKHOBEHHS U
MpeKpalieHus ropeHus (moxxapa), 03HakKOMJIEHUE ¢ 00pa3IiaMu OKCHUIOB U OITUCAHUE
WX CBOMCTB, TMOJy4Ye€HHE, COOMpaHHME, paClO3HABAaHHE WM U3yYEHHUE CBOWCTB
BOJIOpoJia (ropeHue), B3aumo/ielicTue Bogopoaa ¢ okcuaom meau (1) (BozmoxxHo
MCIIOJIb30BAaHUE BUICOMATEPHAJIOB), HAOIIOACHUE 00PA3I[OB BEMIECTB KOJIUYECTBOM
1 Monb, uccienoBaHHE OCOOEHHOCTEW pAaCTBOPEHMsI BEIIECTB C Pa3IUYHOM
PacTBOPUMOCTBIO, ITPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOM MAacCOBOW HOJIEM
PacTBOPEHHOIO BEIIECTBA, B3aMMOJCHCTBHE BOJbI C MeTalaMu (HATpueM U
KaJIbllieM) (BO3MOKHO HCIIOJIb30BAaHUE BHUJEOMATEpUANIOB), HCCIIEAOBaHUE
00pa3110B HEOPTraHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIIOIEHNE N3MEHECHHUSI
OKpAaCK{ MHJIMKATOPOB B paCTBOPaxX KUCIOT U IIEJIOUEH, N3yUEHNE B3aUMOACHCTBUSA



okcuna meau (II) ¢ pactBopom cepHOM KUCIOTHI, KUCIOT C METAJLUIAMH, PEaKIIHii
HEWTpaIu3aluu, MOJIyYEHUE HEpPACTBOPHUMBIX OCHOBAHUW, BBITECHEHUE OJHOTO
MeTaJljla IPYyTUM U3 pacTBOPA COJIM, PEIICHUE IKCIIEPUMEHTAIBHBIX 33/1a4 110 TEME
«BaxHelme K1acchl HEOPTaHUYECKUX COETUHEHUI.

Ilepuoanuyecknii 3axkoH u Ilepuoamyeckas cucreMa XHMHYECKHX
yiemenToB JI. . MenpgeneeBa. CtpoeHue aToMoB. XMMHYECKAsi CBA3b.
OKuCIUTETBLHO-BOCCTAHOBUTEIbHbIE PEaKIIUU

[lepBble MOMBITKK KiIacCU(DUKALMK XUMHUYECKUX 7eMEHTOB. l[loHsiTue o
IPYIIax CXOJHBIX 3JIEMEHTOB (ILEJTOYHBbIE W WIEJIOYHO3EMEJIbHBIE METaJLIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DIIEMEHTHI, KOTOpPbIE 00pa3yroT aM(pOTEPHbBIEC OKCHUJIBI U
TUIPOKCHIBI.

[lepnognuecknii 3akoH. llepnonnueckas cucteMa XUMHUYECKUX IEMEHTOB /.
N. Menneneena. Kopotkonepuonnas u nimuHHonepuoanas popmel [lepuoanueckoi
cuctemMbl xumuyeckux syemeHtoB [[. M. Menneneesa. Ilepuoabl ¥ rpynmiibl.
DU3NYECKUN CMBICI OPSAKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIbI JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oronel. DnekTponsl. CTpoeHue
AJNIEKTPOHHBIX ~ 000J0YeK aroMOB TepBbIX 20 XUMHYECKHX AJIEMEHTOB
ITepuonnueckour cucremsl . M. MenneneeBa. XapakTepucTuka XUMHYECKOIO
AJIEMEHTA 10 €0 MOoJIoKEeHUIO B [lepnoanueckon cucreme /1. 1. Meneneesa.

3aKOHOMEPHOCTH W3MEHEHHUs pPaJdyca aTOMOB XHMHUYECKUX DSJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB 110 TPYNIaM U NEPUOAAM.

3nauenue [lepuoauueckoro 3akona u [lepuoandeckoi cUCTEMbI XUMUYECKHUX
DJIEMEHTOB Ul pa3sBUTUA Hayku U npaktuku. JI. M. MenaeneeB — yd€HbI U
rpakIaHUH.

Xumuyeckass cBs3b. KoBalieHTHasi (MOJIApHAsT M HEMOJSPHAsi) CBSI3b.
DIEKTPOOTPULATEIBHOCTh XUMUUECKUX 3JIEMEHTOB. IOHHAs CBS3b.

Crenenp  okucneHus.  OKHCIUTEIBbHO-BOCCTAHOBUTENIBHBIE  PEaKLUU.
IIponecchl okucaeHns U BOCCTaHOBIEHNs. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKcnepumenm:

U3y4eHue oO0pas3loB BEIIECTB METAUIOB W HEMETaUIOB, B3aUMOJICHCTBHE
TUAPOKCHAA IMHKA C PacTBOpaMU KHUCJIOT M IIENOYEH, MPOBEACHHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropenue, peakiuu pa3ioKeHUs, COCTUHEHU).

Mesrcnpeomemmnuie ceasu

Peanuzanusa MeXNpeaIMETHBIX CBA3CH MPU HM3YYEHUM XHMHUU B 8 Kiacce
OCYUIECTBJISIETCS 4Y€pPEe3 MCIHOJIb30BaHME Kak OOLIMX €CTEeCTBEHHO-HAYYHBIX
MOHATUH, TAK U MOHSATUM, SIBJIIOIINXCS CUCTEMHBIMU ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIMKJIA.



OOmue ecTeCTBEHHO-HAYYHBIC TTOHATHUS: HAYYHBIM (DaKT, TUIOTE3a, TEOPHUS,
3aKOH, aHalu3, CHHTE3, Kiaccudukamusi, TMEePUOJUYHOCTb, HAOIIOEHNE,
AKCIIEPUMEHT, MOJICIMPOBAHUE, U3MEPEHUE, MO/JIEIIb, SIBIICHUE.

du3uKa: MaTepusi, aToM, JIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIW]I, U30TOIIBI,
PaOAKTUBHOCTh, MOJIEKYJA, JJICKTPUYECKUN 3apsij, BEIIECTBO, TEJIO, OO0BEM,
arperaTHO€ COCTOSIHME BEIEeCTBA, Ta3, (QPU3NYECKHE BEIWYUHBI, EIUHUIIBI
M3MEpPEHUSs, KOCMOC, TIJIaHEThI, 3B€3/1b1, COJHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEPAITbI, TOPHBIE TIOPOJIbI, TOJIE3HBIE
HCKOMAaEMbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBO U XMMHYECKAsI peaKUMs

Ilepnonnueckuit 3akoH. [lepuoauueckas cucrema XUMUYECKUX IEMEHTOB /.
N. MenpeneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTH B HW3MEHEHHH CBOWCTB
XUMHYECKHUX 3JIEMEHTOB MEPBBIX TPEX NEPUOAOB, KAJIUSI, KAJBLUS 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 BEILECTBA OT TUIA KPUCTAIIIMYECKON PELIETKU U
BHJIa XUMHYECKOU CBS3H.

Knaccudukaius 1 HOMEHKIATypa HEOPraHUYECKUX BEIIECTB. XHWMHUUYECKHE
CBOMCTBa BEIIECTB, OTHOCAIIMXCA K PAa3IUYHBIM KJacCaM HEOPraHUYECKUX
COEMHEHUM, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanys XuMUYeCKUX PeaKIui M0 pa3InyHbIM MpU3HAKaM (TI0 YUCITY
M COCTaBy YYACTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3(deKTy, o
M3MEHEHHUIO CTETeHEeH OKUCIEHUS XUMHUYECKHX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
y4acTHUIO KaTajau3aTopa). DK30- U SHIOTEPMHUYECKHUE PEAKIIUU, TEPMOXUMUUYECKUE
YpaBHEHHUS.

[Tonsitue 0 cKOopocTH XUMHUYEeCKOW peakuuu. [lonstre 00 oOpaTUMBIX H
HEOOpAaTUMBIX XMMHYECKUX peakuusx. [IoHATHEe 0 TOMOT€HHBIX U T'e€TePOreHHBIX
peakuusax. [lonarue o karanuse. [loHsaTe 0 XUMUUeCKOM paBHOBeCHU. DaAKTOPHI,
BIIMSIFOIIIME HA CKOPOCTh XUMHUYECKOW PEAKIMU U TMOJIOKEHUE XHUMHUYECKOTO
PaBHOBECHSL.

OKHCITUTENHPHO-BOCCTAHOBUTEIBHBIE  PEaKlMU,  DJIEKTPOHHBIM  OanaHc
OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHOU peaKunu. CocraBnenue ypaBHEHUI
OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKUUMA C  HCHOJIB30BAHUEM  METOJIa
AJIEKTPOHHOTO OajaHca.



Teopust 31EKTPOTUTUUECKON AUCCOLUALINN. DIIEKTPOIUTHI U HEIJEKTPOJIUTHI.
KaTtnonsl, aHnoHbl. MeXaHU3M JIUCCOLMALMM BELIECTB C PA3IUYHBIMU BUJIAMHU
XxuMu4eckoil csizu. Crenens auccouuanuu. CUIIbHBIE U CJIa0bIe 3JIEKTPOJIUTHI.

Peakuiun noHHOro oOMeHa. Y cinoBusi MPOTEKAHUS peaKuii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAlIEHHBIE HOHHBbIE YypaBHEHUs peakuuid. CBolicTBa KHUCIOT,
OCHOBAHMM U COJIEH B CBETE MPEACTABICHUM 00 PJIEKTPOIUTUYECKON TUCCOLUALINU.
KauecTBeHHble peakuiyu Ha HOHBIL. [[OHATHE O THIPOIU3E COJICH.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C MOJCIIAMHU KPUCTALIMYECKUX PEIIETOK HEOPTaHUYECKHUX
BEIIIECTB — METAJUIOB M HEMeTauioB (rpadura U anMasa), CIO0KHBIX BEIECTB
(xJopuaa HaTpus), UcCIeOBaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON pEeaKIIMU OT
BO3JICHCTBHSI  Pa3IUYHbIX  (AKTOPOB, MCCIEIOBAHUE  JIIEKTPOIMPOBOJHOCTH
pPacTBOPOB BELIECTB, MTPOLIECCA AUCCOLMALIMH KUCIIOT, IIEJI0UEH U cosel (BO3MOKHO
HCIIOJIb30BAaHUE BHUJIEO MATEPHUATIOB), MPOBEJEHUE OMBITOB, WJUIFOCTPUPYIOUIUX
NpPU3HAKK TMPOTEKAHMsS] peakluil HMOHHOro oOmeHa (oOpa3oBaHHME OCalKa,
BBIJICJICHUE Ta3a, O0Opa30BAaHHME BObI), ONBITOB, WLIIOCTPUPYIOIIHUX HPUMEPHI
OKHUCJIMTEJIbHO-BOCCTAHOBUTENIBHBIX PEAKIM (FOpEeHUE, PEeaKIUu pasiIoKEeHMUs,
COCIIMHEHHUS), pACMO3HABAHHE  HEOPraHWYECKUX  BEIIECTB C  IOMOIIBIO
KAUEeCTBEHHBIX PEAKLINI Ha NOHBI, PEIIEHUE DKCIIEPUMEHTAIbHBIX 3a]1a4.

Hemerayibl 4 MX cOeIMHEHHUS

OOmas xapaktepuctuka rajoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKkTepHble cTeneHu okucieHus. CTpoeHue W (HU3MYECKUEe CBOMCTBA MPOCTHIX
BEILECTB — FAJIOT€HOB. XMMUYECKHUE CBOMCTBA Ha MpUMepe Xjiopa (B3auMoeiicTBre
C MeTajlaMH, HEeMeTajlaMu, mienodyamu). XisopoBogopoAd. ConsiHas KucIoTa,
XUMHYECKUE CBOWMCTBA, MOJYyYECHHE, IpuUMEHeHue. [JlelctBue Xxiopa U
XJIOPOBOAOPOA Ha OPTaHU3M YeloBeKa. BaxuHelne XJIOpUIbl U UX HAXOXKIEHUE B
IIPUPOJIE.

OOmas xapakrepuctuka 3meMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okuciaeHus. CTpoeHue U (PU3NUYECKUe CBOICTBa
MIPOCTHIX BEUIECTB — KUCIOPO/Ia U CePhl. AJITOTPONHBIE MOAU(PUKALINY KUCTIOPOAa U
cepbl. XuMUYecKkue cBoWcTBa cepbl. CepoBOIOpOA, CTpOEHHUE, (PU3NYECKHE U
XUMUYECKUE CBOMCTBA. OKCHUABI CEPhbl KAaK MPEICTABUTEIN KHCIOTHBIX OKCHIOB.
Cepnast kucnoTa, puU3nvecKre 1 XuMHUYecKre CBOMCTBa (001I1e KaK MPeICTaBUTENs
KJlacca KUCJIOT M crnenuduueckue). XMMUYECKHE Peakluu, JIekKallue B OCHOBE
MPOMBIIIVIEHHOTO CIoco0a MOMy4YeHUsi CepHOM KucioThl. [Ipumenenue cepHoit
KUCIOThL. CONM CEepHOM KHUCIOTHI, KAaYECTBEHHAs peaklus Ha CyJb(aT-HOoH.
Haxoxnenue ceppl M €€ COCIMHEHUHA B MPUPOJIE. XUMHYECKOE 3arps3HEHHE
OKpYXalolel Cpellbl COEAUHEHUSIMU Cepbl (KUCIOTHBIE JOXKAM, 3arpsi3HEHUE
BO3/IyXa U BOJOEMOB), CIOCOOBI €ro MpeI0TBPaIEHHUS.



OOmas xapakrtepucTuka 31eMeHTOB VA-rpynmnbel. OcoOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTepHbIE CTENEHU OKHUCIEHHUA. A30T, paclpoCTpaHEHUE B MPHUPOJE,
bu3nyeckue U XuMHYecKre cBoiicTBa. KpyroBopot azora B npupoje. AMMUaK, ero
(u3HYEeCcKUEe U XUMUYECKHE CBOWCTBA, MOJyYeHHUE U npuMeHenune. Colu aMMOHHS,
X pU3NUeCcKre U XUMUYECKHE CBOMCTBA, MpuMeHeHne. KaduecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THasl KHCIIOTa, €€ MOoJydeHue, (PU3NUecKrue U XUMHYECKHE
cBoicTBa (0OIIME€ Kak TMpeACTaBUTENs Kiacca KHUCIOT U crenuduyeckue).
Hcnonb3oBaHME HUTPATOB U COJIEH AMMOHHMSI B KAUECTBE MUHEPATIbHBIX y100pEHUM.
XHWMHUYECKOE 3arpsA3HEHUE OKPYIKAIOIIEH Cpeibl COEANHEHUAMHU a30Ta (KUCIOTHbIE
JOKIM, 3arps3HEHUE BO3/yXa, MOYBbl U BojoémoB). docdop, amiorpornHbie
Moaudukauuu docdopa, puzndeckue U xumuueckue cBorctsa. Oxcup docdopa
(V) u dochopHuast kucnora, Gpuznueckue M XMMHUYECKHE CBOWCTBA, MOJTYyYECHHE.
Hcnonp3oBanue (hochaToB B KaueCTBE MUHEPATIbHBIX yI00PECHHIA.

O6mas xapakrtepuctuka aneMeHToB [VA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEepPHbIE CTENIEHU OKUCIEHUS. Y TJIepO/1, AJTIOTPOIHbIE MOIU(DUKAIIUHY,
pacnpocTpaHEeHUE B IPHUPOAE, (PU3NUECKHE U XUMUYECKUE CBOMCTBA. AJCOpOIus.
Kpyrosopor yraepoga B mnpupoae. OKcuisl yriepoga, HUX (QU3NYECKHE U
XUMUYECKHE CBOMCTBA, JEHCTBHE Ha JKUBBIE OpPraHU3MbI, TMOJYYCHHE W
MIPUMEHEHHUE. DKOJOTHUUECKHEe MPoOJeMbl, CBA3aHHbIE ¢ OKcuaoM yriepoaa (IV),
rUNoTe3a ra00aIbHOTO TOTEIUICHUS KiIuMarta, MapHUKOBBIA 3(PdekT. YroibHas
KHCIIOTa U e€ conM, uX (U3NYECKHe M XUMHUYECKHE CBOWCTBA, IMOIYYEHUE H
npumeHeHue. KadecTBeHHass peakuusi Ha KapOoHar-uoHbl. Vcmonb3oBaHue
KapOOHATOB B OBITY, MEUIIMHE, MPOMBIIIJIEHHOCTH U CETLCKOM XO35HCTBE.

[lepBoHauanbHbBIE MOHATUS 00 OPraHUYECKUX BELIECTBAX KAK O COETMHEHMSIX
yraepoja (MeTaH, 3TaH, STUJICH, alleTHIICH, dTaHOJI, TIUIIEPUH, YKCYCHAsI KUCIIOTA).
[IpupoaHbie HMCTOYHUKK YTIEBOAOPOAOB (yroib, MPUPOAHBIN Ta3, HETH),
NPOAYKThl UX MepepaloTku (OEH3MH), UX pOJb B OBITY U MPOMBIINLIEHHOCTH.
[ToHsiTHE O OMOJIOrMYECKH BAKHBIX BELIECTBAX: XKUpax, OelKax, yriaeBojgax — U ux
poii B JKM3HU UeJOBeKa. MaTepuanbHOE €IWHCTBO OPraHUYEeCKuX U
HEOPTraHUYECKUX COEIMHEHUN.

KpeMHuuii, ero Qusnueckue ¢ XHUMHUYECKHE CBOICTBA, IOJy4YCHHE W
npumeHeHue. CoenMHEeHHs KpeMHUs B pupoae. O01ue npeacTaBieHus 00 OKCUIEe
kpemaus (IV) u xpemaneBoit kuciaore. CHIMKAThI, UX HCIIOJIb30BaHUE B OBITY, B
MPOMBIIIUVIEHHOCTH. BakHeillue cTpouTenbHble MaTepuaibl: KepaMuKa, CTEKIIO,
IIEMEeHT, OeToH, xene300eToH. I[lpobiembl ©6€30maCHOrO0  UCIOJIb30BAHUS
CTPOUTENBHBIX MATEPUAIIOB B MOBCETHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

U3y4YeHUe 00pa3I[0OB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJISIHON KHUCIIOTHI,
MIPOBE/ICHUE KAaUE€CTBEHHBIX PEAKIUN Ha XJIOPUJ-UOHBI U HAOJIO/IEHHE MPU3HAKOB



WX TIPOTEKAaHWsI, OMBITHI, OTpaXKaromue (PU3NYeCKue U XUMUYECKHE CBOWMCTBA
TaJIOTEHOB M MX COEJUHEHUH (BO3MOXHO MCIOJb30BaHUE BHUECOMATEPUAIIOB),
03HaKOMJIEHHUE ¢ 00pa3aMu XJIOPUAOB (TaJIOT€HU I0B), O3HAKOMJICHHE C 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 PEaKIuM Ha CyJb(aT-uoH U HAOIIOJIeHUE TTpU3HaKa e&
IPOTEKaHMUs, O3HAKOMJIEHUE C (PU3MYECKUMHU CBOMCTBaMH a30Ta, pocdopa u ux
COeIMHEHUN (BO3MOKHO MCIIOJIb30BAaHUE BUACOMATEPUAIIOB), 00pa3liaMy a30THBIX
u dochopHbIX yaoOpeHul, nojaydyeHue, coOupaHue, pacrlo3HaBaHUE U U3YyUYCHHE
CBOMCTB aMMHaKa, MPOBEJCHUE KAYECTBEHHBIX pEaKIMid Ha WOH aMMOHHS H
dbochar-uoH W U3yyeHUWE TPUZHAKOB UX TMPOTEKaHUs, B3aUMOJCHCTBHE
KOHIICHTPUPOBAHHON a30THOM KHCJIOTHI C MEIbI0 (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEPUATIOB), HM3YyUYECHHE MOJIeJeH KPUCTANIMYECKUX PEMIETOK aliMasa,
rpaduta, QyuiepeHa, O3HAKOMJIEHHE C MPOIECCOM aJCcOpOLMH PacTBOPEHHBIX
BEILIECTB AKTHUBUPOBAHHBIM YIJIEM M YCTPOHCTBOM MPOTHUBOrasa, IMOJy4YECHUE,
coOupaHue, pacro3HaBaHUE M W3YYEHUE CBOWCTB YTJIEKMCIIOTO Ta3a, MPOBEACHUE
KaueCTBEHHBIX PEaKlUii Ha KapOOHAT U CUJIMKAT-UOHBI U U3yUEHHE MPU3HAKOB UX
MPOTEKaHMs, O3HAKOMJIEHHWE C TIPOAYKIIMEH CHJIMKATHOW MPOMBIIIICHHOCTH,
pelIeHre SKCIEPUMEHTANIBHBIX 3aJad 1Mo Teme «BaxkHelllne HeMeTauibl U HX
COCIMHEHUSD.

MeTaJibl 1 MX COeIMHEHUS

OO6mias xapakTepUCTUKa XUMUYECKUX AJIEMEHTOB — METAJUIOB HA OCHOBAHUU
ux TnonoxeHus B llepmoanueckon cucreme xuMHuueckux dnemeHtos JI. .
MenneneeBa u ctpoenus: atoMoB. CTpoeHue MetaioB. Meranyeckas CBs3b U
METAJUIMYECKAs] ~ KpHUCTAJUIMYECKass  pEmI€TKa.  DJIEKTPOXMMHUYECKHM Pl
HarnpsbKeHu metamuioB. dusnueckue U XMMUYECKUe CBOMCTBa MeTauioB. Oomue
crnocoObl mMosydeHus: meTaioB. IloHATHE O KOppPO3UM METAIJIOB, OCHOBHBIE
CIIOCOOBI 3aITUTHI UX 0T KOoppo3uu. CriiaBsl (CTallb, YyTYH, TIOPATIOMUHIMN, OpOH32)
U X PUMEHEHUE B OBITY U IPOMBIIIUIEHHOCTH.

[Ilemouynbie MeTaJUIbL: MoJIokeHHUe B [lepuoaudeckoil cucTteMe XUMHYECKUX
anemeHnToB JI. M. MenzaeneeBa, cTpoeHHE MX aTOMOB, HaXOXKICHHE B IPUPOJIE.
du3nuecKkre U XMMUYECKUE CBOMCTBA (Ha mpumepe HaTpus U Kaius). OKCUabl U
TUAPOKCUABI HAaTpusi W Kanus. I[IpuMeHeHHe MIETOYHBIX METANIOB U HUX
COCJIMHEHUMH.

[[lenouyno3eMenbHble METaJUIbl MAarHuii M KajbllUili: TOJOXKEHHUE B
ITepnoanueckoit cucreMe xumudeckux 3yiemMeHToB J1. 1. MenaeneeBa, CTpoeHue ux
aTOMOB, HaXOXJeHue B npupoje. Duznueckue 1 XMMHUYECKHUE CBOMCTBA MAarHus U



Kanblys. BaxkHeime coequHeHus KalbIys (OKCUI, TUIPOKCHUI, COJn). JKECTKOCTH
BOJIbI M CTIOCOOBI €€ yCTpaHEeHUSI.

AJIIOMUHUN: TIOJI0)KeHUE B [lepuoinueckor cUCTeMEe XMMUYECKUX 3JIEMEHTOB
. . Menneneesa, cTpoeHHE aToMa, HaXOXKICHHE B mnpupone. dusznueckue u
XUMHUYECKUE CBOMCTBA alFOMHHHSA. AM(OTEpHBIE CBOMCTBA OKCHJIA U THAPOKCHIA
AITIOMUHUSL.

Kenezo: nonoxenue B [lepuognyueckoit cucreMe XUMHAYECKUX 3JIEMEHTOB /.
N. MenneneeBa, cTpoeHHE aToMa, HaxoxzacHue B mpupoxae. dusmyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUabl, THAPOKCUIbI U cou xkenesa (1) u xenesa
(IIT), ux cocraB, CBOMCTBA U MOJyYCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHME C o00pa3llaMyd METAJJIOB W CIUIAaBOB, UX (DU3UYECKUMU
CBOMCTBaMH, H3y4YE€HHUE  PE3YyJIbTAaTOB  KOPPO3WU  METAIIoB  (BO3MOXKHO
WCIIOJIb30BaHUE BHUJEOMATEpPHAIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS OKCHIA
KJIbIIUSI W HATpUs C BOJOM (BO3MOXXHO HCIIOJIb30BaHUE BHUIEOMATEPUAIIOB),
WCCIIEIOBAHUE CBOMCTB KECTKOM BOJIbI, IPOLIECCA TOPEHHUS KEJNe3a B KUCIOPOJE
(BOBMOXHO  HCIIOJIb30BAHME  BHUJECOMATEPHATIOB), MPU3HAKOB  MPOTEKAHUS
Ka4ueCTBEHHBIX PEaKIuii Ha MOHBI: MarHus, KaJabliusl, aTIOMUHUS, ITUHKa, Keme3a (1)
u xenesa (III), menu (II), HaOmrOEeHME W ONMHMCAHUE TPOILIECCOB OKpAITUBAHUS
IJJaMEHH MOHAMU HATpusl, Kalusg ¢ KaJlblus (BO3MOXHO HCIOJIb30BAaHUE
BHJICOMATEPHUAJIOB), HCClIeI0BaHUE aM()OTEPHBIX CBOMCTB TUAPOKCH A ATFOMUHHUS U
TUJPOKCHIA LIMHKA, PEIICHUE SKCIIEPUMEHTAIbHBIX 3a7ad 1o TeMme «Bakueitnume
METaJUIbl U KX COCTUHEHUS».

XuMus ¥ OKpPYKAKOLIAA cpeaa

BemecTtBa m Marepuasibl B IMOBCEIHEBHOM KW3HHM 4eJIOBEKa. be3oracHoe
WCIIOJIb30BaHUE BEIIECTB U XUMHUUYECKUX peakiui B ObITy. IlepBas momolps mpu
XUMHYECKUX 0KOTax U OTPABIICHUSX.

XUMUYECKOE 3arps3HEHHE OKpYKawIieh cpeabl (MpeaenbHas J0mycTUMas
KOHIIEHTpaius Beulects, nainee — [1JIK). Poib XuMum B pelieHUH 3KO0JIOTHYECKUX
mpooJIeM.

Xumuueckuit IKCnepumenm:

M3yueHHe OOpaslloB MaTepualioB (CTEKJO, CIUIaBbl METAIOB, MOJHUMEpPHbIC
MaTepualbl).

Mesricnpeomemnule ceasu

Peanuzanusa MeXNpeaMETHBIX CBA3CH NMPU HM3YYEHUM XHMUU B 9 Kiacce
OCYILECTBIISIETCS. 4E€pe3 UCIOIb30BaHUE KaK OOIIMUX €CTECTBEHHO-HAYUYHBIX
MOHATHM, TaK U TOHSTUN, SBJISIOIIUXCS CUCTEMHBIMU U1 OTAECIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LMKJIA.



OOmue ecTeCTBEHHO-HAYYHBIE TOHSTHS: HAYYHBIM (DaKT, THIOTE3a, 3aKOH,
TEOpUsl, aHalu3, CHHTE3, KJIacCUPUKalUg, MEePUOJIUYHOCTh, HAOIIOEHUE,
DKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPCHHE, MOJENb, SBJICHUE, IAPHUKOBBIMI
3 PeKT, TEXHOIOTUS, MATEPUAIIBI.

®duszrka: MaTepus, aTOM, MJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIH]I, H30TOTIHI,
PaANOaKTUBHOCTb, MOJIEKYJIa, AIEKTPUUECKUI 3aps, IIPOBOTHUKH,
MOYPOBOHUKY, AWDICKTPUKH, (POTODIEMEHT, BEMIECTBO, Tel0, OO0BEM,
arperaTHoe COCTOSIHHE BEIIECTBA, a3, PACTBOP, PACTBOPUMOCTD, KPUCTAIIIMUECKAS
peméTka, CIjiaBbl, (pU3WYECKUE BEIUYHMHBI, CIUHUIIBI U3MEPEHUSI, KOCMHUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: dorocuHTe3, nbIXaHwe, OMocdepa, IKOCHUCTEMA, MHHEPATLHBIC
yA0OpEHMS, MUKPOYJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEPAITBI, TOPHBIE TIOPOJIbI, TIOJIE3HBIE
HCKOIIaeMbI€, TOTLJIMBO, BOJIHBIE PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pE3yJIbTaThl OCBOGHHUS IMPOTpaMMbl OCHOBHOTO  OOIIETro
oOpa3oBaHUs JOCTUTalOTCs B XOJi€¢ OOyYEeHHs] XUMUU B €IUHCTBE y4eOHOH H
BOCIIUTATEJIBHON JIEATEIIBHOCTH B COOTBETCTBUM C TPAJULIMOHHBIMUA POCCUMCKUMU
COLIMOKYJIbTYPHBIMA M JYXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSMH, IPUHATHIMUA B
OOIIECTBE MpaBUJIaMW U HOpPMaMHU IMOBEJEHUS M CIOCOOCTBYIOT IIpolieccam
CaMOIO3HaHUs, CAMOPA3BUTHUS U COLIMATIM3AIMN O0YYarOIINXCS.

JIM4HOCTHBIE  pe3yJIbTaTbl  OTPAXalOT  T[OTOBHOCTh  OOYyYarolIUXCs
PYKOBOJACTBOBATbCA CHUCTEMOM TO3WUTHUBHBIX LIEHHOCTHBIX OpHWEHTAUMHd U
pacuIMpeHUe ONbITa AESITEILHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) mnaTpHMOTHYECKOr0 BOCIMTAHUA:

LIEHHOCTHOI'O OTHOWIEHUSI K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
U HAy4yHOMY HACIEIUI0, TMOHMMAaHHs 3HAYCHHUS XUMHUYECKOW HAyKH B KU3HHU
COBPEMEHHOIr'0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JIOCTOBEPHOW HH(pOpMALUEH O
MEPENOBBIX JOCTUKEHUAX W OTKPBITHUSAX MHUPOBOM M OTEYECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 yCTPOIICTBE MHUpa U OOIIECTBA;

2) rpaskaaHCKOr0 BOCIIUTAHUS:

OPEACTABICHUS O COLMAJIbHBIX HOpPMax M MpaBUiIaX MEKINYHOCTHBIX
OTHOUIEHUI B KOJUIEKTUBE, KOMMYHMKAaTUBHON KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  YYEOHO-UCCIIENOBATENbCKOW, TBOPYECKOM W JPYrUX  BHJAX
JeSITeIbHOCTH, TOTOBHOCTHM K Pa3sHOOOpPA3HON COBMECTHOM JEATENBHOCTH IPHU
BBITIOJITHEHUM y4EOHBIX, I103HABATENIbHBIX 3aJ]]a4, BBINOJIHEHUM XHUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX MPOEKTOB, CTPEMIIEHUS K B3AMMOIIOHUMAaHUIO
Y B3aMMOIIOMOIIH B ITPOLIECCE 3TON YUEOHOM 1€ATEIbHOCTH, TOTOBHOCTH OLIEHUBATh
CBOE IOBEACHUE M IIOCTYIIKM CBOMX TOBAPHUILEH C IO3ULUU HPABCTBEHHBIX U
PaBOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBHUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

MHPOBO33PEHYECKHUE TIPEJCTABICHUS O BEIIECTBE M XMMHMYECKOM PEAKLNH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTUS HAyKU U COCTaBJIAIOIIME
OCHOBY JIJII IOHUMAaHUSI CYIIHOCTH HAay4YHOW KapTHUHBI MHpa, MpEJCTaBlIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPUPOJIbI, B3aUMOCBA3AX YEJIOBEKA C
MIPUPOJHOM CPEJION, O POJIM XUMHUHU B TO3HAHUH 3TUX 3aKOHOMEPHOCTEM;

II03HABATEIIbHBIE MOTHBBI, HAIIPABJIICHHBIE HA IOJIy4YEHHUE HOBBIX 3HAHUM IO
XUMHUHM, HEOOXOIUMBbIE Jisi OOBACHEHHsS] HaOII0JIaeMbIX IPOIIECCOB M SIBJICHUM,
MO3HABATEIbHON, MH(POPMAIMOHHON M YUTATEIbCKOW KYJIbTYphbl, B TOM YHCIIE
HABBIKOB CaMOCTOATENbHOM pabdoThl C y4eOHBIMHM TEKCTaMH, CIPaBOYHOM



JUTEPATYPOU, JIOCTYMHBIMU TEXHUYECKHUMH CpEJACTBAMU HMH(POPMAIMOHHBIX
TEXHOJIOT UM,

UHTEpEC K OOYyYEeHHMIO M TMO3HAHUIO, JI0003HATENbHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K €aMOOOpa3OBAaHMIO, MPOEKTHOW U  HCCIENOBATEIIbCKOU
NESATETPHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH W YPOBHS OOYyYECHHS B
JTaJIbHEHIIIEM;

4) popMupoOBaHMSs KYJbTYPHI 310POBbSI:

OCO3HAHHME LIEHHOCTU YU3HH, OTBETCTBEHHOI'O OTHOILUIEHUS K CBOEMY
3I0POBBI0, YCTAHOBKH Ha 3J0pOBbIA 00pa3 »W3HU, OCO3HAHUE MOCIEJICTBHI U
HEMPUATUE BPEIHBIX MPUBBIYEK (YHOTPEOIICHUS AIKOTOJIs, HAPKOTUKOB, KypEeHHSI),
HEOOXOJMMOCTH COOJIIOJIEHUsI TpaBwil O€30MacHOCTH TNpH  OOpalleHuu C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PeaIbHOM KU3HU,

5) TPyA0BOr0 BOCIIMTAHUSA:

MHTEPEC K MPAKTHUYECKOMY M3yUYeHHUIO Tpodeccuil U Tpyaa pa3auyHoro poja,
YBaXXEHUE K TPYAY U pe3yibTaTam TPYI0BOH 1€ATeIbHOCTH, B TOM YUCJIE Ha OCHOBE
NPUMEHEHUS  MPEAMETHBIX 3HAHMM MO  XUMHUHM, OCO3HAHHBIM  BBIOOP
WHMBUyAIbHON TPAEKTOPUU MPOJIODKEHHS 00pa30BaHUs ¢ yUETOM JTMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
ycrenHon npodeccuoHanbHOM NeATeIbHOCTH U Pa3BUTHS HEOOXOUMBIX YMEHUH,
TOTOBHOCTb aIallTUPOBATHCA B MPOPECCUOHAIBHOM CPEJIE;

6) 3K0JI0rM4eCcKOro BOCIIUTAHMSA

HKOJIOTHYECKH 11eJ1eCO00pa3HOe OTHOIICHHUE K IPUPOIE KaK UCTOYHUKY >KU3HU
Ha 3emile, OCHOBE €€ CYIEeCTBOBAHMS, MOHMMAHHE ILIEHHOCTU 3J0pPOBOTO H
Oe3omacHoro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3znyecKkoMy M TCHUXHYECKOMY 3JI0pPOBBIO, OCO3HaHHE IIEHHOCTH COOJIOICHMUS
npaBuiI 0€30MAaCHOTO MOBEJEHUS ITPU paboTe C BEIIECTBAMM, & TAKXKE B CUTYyaIUsX,
YTPOXKAIOIINX 3I0POBBIO U )KU3HU JIOJEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, MOJYy4YaeMble MPU U3YYECHUU XUMUHU, IS
pELICHUS 3a/1a4, CBSI3aHHBIX C OKPYKAIOILIEH MPUPOJHON CPENOH, I MOBBILICHUS
YPOBHSI  DKOJOTUYECKOM  KyJNbTYpPhl, OCO3HaHUS TJ00aJbHOTO  Xapakrepa
AKOJIOTUUECKUX TMPOOJEeM M IMyTed WX pelIeHUs] MOCPEJCTBOM METOJ0B XHMUH,
HKOJIOTUUECKOTO MBIIJICHUS, YMEHUSI PYKOBOJICTBOBAaThCSA UM B MO3HABATEILHOM,
KOMMYHHMKAaTUBHOW U COLMAIIBHON IIPAKTHUKE.

METAIIPEIMETHBIE PE3YJIbTATBI

B cocraBe MeTanmpeAMETHBIX pe3yJIbTAaTOB BBIJEISIOT 3HAYUMbBIC IS
dbopMupoBaHUS MUPOBO33PEHUSI OOIIIEHAYYHBIC MOHATHS (3aKOH, TEOPUSl, IPUHITUII,
runoTe3a, (QaxkT, CUCTEMa, MPOLECC, OKCIEPUMEHT U JAPYroe.), KOTOpbIE
UCIIOJIb3YIOTCSI B €CTECTBEHHO-HAYUYHBIX YYEOHBIX MpeaMeTax M IMO3BOJIAIOT Ha
OCHOBE 3HaHUHN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEIIOCTHOU



HAyYHOW KapTHUHE MHpA, U YHUBEpCAIbHbIC yueOHbIe NeiCcTBUS (TT03HABATEIBHEIE,
KOMMYHUKATHUBHBIC, DPETYJISITHUBHBIE), KOTOpPhIE 00€CIEeUnBAIOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO M OCYILECTBJICHHUIO Y4eOHOM
JIEATEIIbHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHBbIE y4eOHbIe 1eHCTBUS

Ba3oBble JJoruuyeckue JelicTBUA:

YMEHHSI HCIOJB30BaTh MPHUEMBI JIOTUYECKOTO MBIIIJIEHUS TPU OCBOCHHUHU
3HAHUM: PACKPBIBATh CMBICI XMUMHUYECKUX MOHITUN (BBIIETSATH UX XapaKTEpPHBIE
MPU3HAKH, YCTaHABIMBAaTh B3aUMOCBSA3b C JIPYTMMHU MOHSITHUSMH), UCIIOIb30BaTh
MOHATHS JIJIs1 OOBSICHEHUST OTJENbHBIX (PAKTOB U SIBIICHUMN, BHIOMpATh OCHOBAHUS U
KpUTEpUU IS KIacCU(PUKAIMM XMMHYECKUX BEIIECTB U XUMHUYECKUX PEaKIUi,
YCTaHABJIMBATh MPUUYUHHO-CIEICTBEHHBIE CBSI3U MEXAY OOBEKTAaMU H3YyUYEHUS,
CTPOUTH JIOTUYECKUE PACCYXACHUS (MHAYKTUBHbBIC, I€TyKTHUBHBIE, [0 aHAJIOTHN),
JIeJIaTh BBIBOJIbI M 3aKJIFOUYEHUS;

YMEHHME TMPUMEHSATH B TIpoOIlecCe TMO3HAHMUS TOHATUSA (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIUYECKHE (3HAKOBBIE) MO/, UCTIOIb3yEMbIE B XUMUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICIIbHBIC TIPEICTABICHUS —
XUMUYECKUH 3HAaK (CHUMBOJI 3JIEeMEHTa), XuMudeckas (opmylia U ypaBHEHHE
XUMUYECKON peaKIUuu — MPHU PEIICHUN y4eOHO-TM03HABAaTEIbHBIX 33/1ad, ¢ YUETOM
ATUX MOJIEIBHBIX MPEJCTABICHUN BBIABISTL U XapaKTEPU30BaTh CYIIECTBEHHBIE
MPU3HAKUA U3YYaeMbIX OOBEKTOB — XUMUYECKHX BEIIECTB U XMMUUYECKUX PEAKIIUH,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, IPUYUHHO-CIEJICTBEHHbIE CBSI3U |
MPOTUBOPEUHS B U3yUaeMbIX MPOIIECCAX U SBJICHUSIX.

Ba3oBble uccienoBarebckne JeCTBUS:

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOIMPOCHI B KAay€CTBE HHCTPYMEHTA
MO3HAHUSA, & TAK)KE B KAU€CTBE OCHOBBI JIsl (JOPMUPOBAHUS TUIIOTE3BI IO MPOBEPKE
MPaBUWJIBHOCTH BBICKA3bIBAEMBIX CYKJICHUM;

MpUOOpPETEHUE OMbITa MO TUIAHUPOBAHUIO, OPTaHU3AIMU U MPOBEIACHUIO
YYEHUYECKUX HKCIEPUMEHTOB, YyMEHUE Ha0II0JaTh 3a XOJOM IMpolecca,
CaMOCTOATENBLHO MPOTHO3UPOBATh €ro Pe3yJsbTar, PopMyIHpPOBaThH 000OIIECHUS U
BBIBO/IbI 110 pe3yJIbTaTaM MPOBEAEHHOTO OIbITA, UCCIICTOBAHUS, COCTABIATH OTUET O
poJenaHHoN padore.

Pabora c undopmanueii:

yMEHUE BBIOMpaATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHPOPMALIUIO
Pa3IUYHBIX BUIOB U (POPM Mpe/CTaBICHUS, TTOTYyYaeMyl0 U3 pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYJISIpHAsT ~ JIUTEpaTypa XUMHUYECKOTO COAEpP)KAHUS, CIPaBOYHBIC
nocoOusi, pecypcel WHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYUBYIO U
HEJI0OCTOBEPHYIO UH(OPMAIIHIO;



yMEHHE MPUMEHITh Pa3IUYHbIE METOJbl M 3allpoChl NMPU MOUCKE U OTOOpE
uH(OpPMAIIMM U COOTBETCTBYIOIIUX JaHHBIX, HEOOXOAMMBIX [JISl BBITTOJIHEHHUS
y4eOHBIX U TIO3HABATEIbHBIX 3a/1a4 OMPEACIEHHOTO TUTIA, TPHOOPETEHUE OMbITA B
o0acTi HCHOJB30BaHUS HMH(POPMAIMOHHO-KOMMYHHKATUBHBIX  TEXHOJIOTHUH,
OBJIaJIEHNE KYJIbTYypOH aKTUBHOTO MCTIOIB30BAHMS PA3IMUHBIX IOMCKOBBIX CHCTEM,
CaMOCTOATEIFHO BHIOMPATH ONTUMANBHYIO (POpMY TpeacTaBieHust nHGpopMauu u
WUTIOCTPUPOBATh pEIIaeMble 3aJaddl HECJIOXHBIMA CXEMaMH, JharpaMMaMH,
apyrumu popmamu rpadvki 1 UX KOMOMHALUSAMY;

yMEHHE HCIOJb30BaTh M AaHAJU3UPOBAaTh B Ipolecce ydyeOHOW u
UCCJIEIOBATENLCKON JEATENHHOCTU MH(OPMAIUIO O BIUSHUU TPOMBIIUIEHHOCTH,
CEeNIbCKOTO XO3SiCTBa W TPAHCIOPTa HA COCTOSIHHE OKPYIKAIOIICH TPUPOTHON
CpeIbl.

KoMMmyHuKaTHBHbBIE YHMBepPCAJbHbIE YueOHbIe 1elCTBUA:

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

YMEHUSI  TPEJCTaBIsATh  TOJYyYECHHbIE  pe3yJbTaThl  MO3HABATEIHHOMN
JESATEIPHOCTM B YCTHBIX W TMHCHBbMEHHBIX TEKCTaxX; JeiaTh MPE3CHTAILNIO
pe3yIbTAaTOB BBIMOJHEHUS XHMHUYECKOTO JKCTIepUMEHTa (J1abopaTOpPHOTO OIBITA,
1ab0paToOpHOIl pabOThI O UCCIIEIOBAHUIO CBOMCTB BEILIECTB, yU€OHOTO MPOEKTA);

yMEHHsI y4eOHOr0 COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABATENILHON M HCCIIEIOBATENIbCKOM  JEATEIbHOCTH  MpU  PEHICHHUH
BO3HUKAIOMIUX MPOOJIEM Ha OCHOBE Y4€Ta OOIIMX HHTEPECOB M COTJIACOBAHHMS
no3unuii (00CyXIeHusi, OOMEH MHEHHUSMH, «MO3TOBBIC HITYPMBI», KOOPIUHAIIHS
COBMECTHBIX JIEWCTBUM, ONpEJENeHHEe KPUTEPUEB IO OLEHKE KayecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PeryjsiTuBHbIE YHUBepPCAJIbHbIE YUeOHbIEe AeiicTBHUS:

YMEHHE CaMOCTOSTEIbHO OMPEACNATh e ACSITeNbHOCTH, IUIAHUPOBATD,
OCYILIECTBISATh, KOHTPOJIUPOBATh U MPU HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO
JeATEeIIbHOCTh, BBIOUpaTh Hanbosee F3(hPeKTUBHBIE CIIOCOOBI pPeIIeHUsT YIeOHBIX U
MO3HABATEeNbHBIX 3a7a4, CaMOCTOSTENbHO 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
UCTIONb30BaTh M aHATTM3UPOBATh KOHTEKCTHI, IPe/jIaracMbie B yCIOBUH 3aJaHUN.

IMMPEJMETHBIE PE3YJIbTATbI

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



JecTBUH, crnenuduUecKue JIsd TIPEAMETHON 00macTu  «XHUMHS», BHJIBI
JEATEIbHOCTH IO  IOJYYEHHIO HOBOTO  3HAHUA, €ro HWHTEpIpeTaluH,
peoOpa30BaHUI0 U TPUMEHECHHIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYAIIHSX.

K xoHiy 00yuenus B 8 kjiacce rnpeaMeTHbIE pe3yJIbTaThl HA 0A30BOM YPOBHE

JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYJAIOIIMXCS YMEHUH:

e PpACKpBIBaTh CMBIC] OCHOBHBIX XMMHWYECKHX MOHSATHUW: aTOM, MOJIEKYJa,
XUMHYECKUH 3JIEMEHT, MPOCTOE BEIIECTBO, CJIO0KHOE BEIIECTBO, CMECH
(oHOpOHAS M HEOAHOPOHAs), BaJIGHTHOCTb, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJWYECTBO BEIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBas JI0JIsl XUMHUYECKOTO AJIEeMEHTa B COSMHEHUH, MOJISIPHBIN 00BEM,
OKCHJ, KHCJIOTa, OCHOBAHHUE, COJIb, SJIECKTPOOTPUIATEIBHOCTh, CTENEHb
OKHCIICHUS, XUMHUYECKasl peaxkius, KiacCu(PUKaius peakiuil: peakiuu
COCIMHEHUS, PEAKIUU Pa3J0KEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMUUYECKHUE PEaKIIUU, TETUIOBOM (P(HEKT peakinu,
SJIpO aToMa, JIEKTPOHHBIN CJI0M aTomMa, aTOMHasi OpOUTalIb, paguyc aToma,
XUMUYECKasi CBSI3b, MOJISIPHAS U HEMOJsIpHAs KOBAJIGHTHAsS CBSI3b, HOHHAS
CBSI3b, HWOH, KaTHOH, AaHUOH, pacTBOp, MAaccoBas [0S BELIECTBA
(mporeHTHAs! KOHIIEHTpAIs) B pacTBOPE;

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

e HCIONB30BaTh XHWMHYECKYIO) CHUMBOJHMKY JUIsI COCTaBJICHHS (HOPMYT
BEILECTB U YPABHEHUI XUMUUYECKUX PEAKLINIA;

e OIpeeNsATh BaJIGHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COETUHEHMSX,
CTENEHb  OKUCIEHMS  DBJIEMEHTOB B  OWHApHBIX  COEIUHEHUSX,
MIPUHA/JIEKHOCTh BEIIECTB K OMPEACIEHHOMY KJIAcCy COEAMHEHUN 10
dbopmynam, BHUJ XUMHUYECKOM CBsI3M (KOBAJIGHTHAas W MOHHAs) B
HEOPTraHUYECKUX COCAMHEHUSX;

e packpbiBaTh cMbIch llepuomnueckoro 3akona [J[. WM. Menneneena:
JEMOHCTPUPOBATh MOHUMAHUE NEPUOJMYECKON 3aBUCHUMOCTH CBOWMCTB
XUMUYECKUX JJIEMEHTOB OT UX MOJOKeHUs B llepmoamueckoi cucreme,
3aKOHOB COXPAHEHHUSI MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTraipo;

e ONUCHIBATH W XapakTepus3oBaTh TaOMMuHYO Qopmy Ilepuoguyeckoit
CUCTEMBbl XMMHMYECKHUX DJJIEMEHTOB: pa3iIu4aTb MOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpynmna)», Mansie u
OOJIbIlIME TEPHUOJbI, COOTHOCUTh OOO3HAUCHMS, KOTOpPhIE HUMEIOTCA B
tabmuie «llepmomuueckas cucrtemMa XuMmudeckux diemeHToB J[. U
MeHneneeBa» C UHCIOBBIMH XapaKTEPUCTUKAMH CTPOECHUSI aTOMOB



XUMHUYECKHUX 3JIEMEHTOB (COCTaB U 3aps spa, O0IIee YHCIIO JICKTPOHOB H
pacnpeiesieHue UX MO JIEKTPOHHBIM CJIOSAM);

KJIacCU(UIIMPOBATh XUMUUYECKUE DJIEMEHTHI, HEOPraHWYECKUE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YUCIYy M COCTaBy YYacTBYIOUIUX B PEaKIUU
BEIIIECTB, MO TEIUIOBOMY (D deKTy);

XapaKkTepru30BaTh (OMHUCHIBATh) OOIIME XUMHUYECKHE CBONCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPIKIAsl OMUCAHUE TPUMEPAMU MOJICKYJISIPHBIX
YPaBHEHHMM COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

MIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4ECTBEHHOIO
COCTaBa, BO3MOKHOCTH TMPOTEKAHUS XHUMHUYECKUX TMPEBpalICHU B
Pa3IMYHBIX YCIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIF0O XHMHYECKOI'O JJIEMEHTa I0 (opMyJie COCIUHCHUS,
MAacCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI 110 YPABHEHUIO
XMMUYECKOU pEaKInH;

MIPUMEHSITH OCHOBHBIE OTIEPAIIUU MBICITUTEIBHOMN AEATEILHOCTH — aHAIU3 U
CHUHTE3, CpaBHCHHE, OOOOIIeHHE, CHCTeMaTH3alHio, KIacCH(HUKAIIHIO,
BBISBJICHUE INPUYMHHO-CIICJACTBEHHBIX CBSI3€M — JJIi M3Y4YEHHS CBOMCTB
BEIIECTB U XUMHUYECKHX PEaKIHUM, eCTeCTBEHHO-HAyUYHbIE METO/bI
MO3HAHUSI — HAOIIOJIEHUE, U3MEPEHUE, MOJICTMPOBAHUE, HKCIEPUMEHT
(peaJibHbBI U MBICIICHHBIN );

CJIeI0BaTh IIpaBUJIaM IMOJIB30BaHUS XUMHUECKOHN TTOCYI0M U JJa00paTOPHBIM
obopynoBaHUEM, a TaKXe IMpaBwiaM oOOpallleHusl C BEIIeCTBAMU B
COOTBETCTBHUM C HHCTPYKIMSIMM TI0 BBIMOJIHEHUIO J1aOOPATOPHBIX
XUMHUYECKHUX OIBITOB I10 MOJYYSHUIO U COOMPAHMIO ra3000pa3HBIX BEIIECCTB
(Bomopoaa W KHUCJIOpOAa), MPUTOTOBJICHUIO PACTBOPOB C OIpeaeaEHHON
MacCOBOM JOJIEM PACTBOPEHHOI'O BEIIECTBA, IJIAHUPOBATH U IMPOBOIUTH
XUMUYECKUE SKCIIEPUMEHTHI MO PACIIO3HABAHUIO PACTBOPOB HIEIOYEH U
KHCJIOT C IIOMOIIBIO HHIUKATOPOB (JIAKMYC, (peHOoI(pTanenH, METHIIOPAHXK U

pyTue).

K koHIy oOyuenus B 9 kjacce npeIMeTHbIE PE3yJIbTaThl HA 0230BOM YPOBHE
JOJKHBI OTPaXKaTh C(POPMUPOBAHHOCTD Y OOYYAIOIIMXCA YMEHUM:

PaCKpbIBaTh CMBICI OCHOBHBIX XHUMHYECKUX IOHATHUH: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKYJd, WOH, KaTHOH, AHHMOH, IIPOCTOE BEIIECTBO,
CJIIO)KHOE€ BEIIECTBO, BAJEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIECHBb
OKHUCJICHUS, XUMUYECKasl peaKlysi, XUMUYECKasi CBs3b, TEIIOBON 3(PexT
peakuuu, MOJb,  MOJISIpHBIE ~ 00BEM,  pPacTBOp,  AJIEKTPOJIUTHI,
HEAJIEKTPOJIUTBI, SJIEKTPOJIMTHYECKAS] JUCCOLMALINA, PEaKUUH HOHHOIO
oOMeHa, Karaau3arop, XUMHUYECKOE paBHOBECHE, oOOpaTumble U



HEOOpaTUMbIE pPEaKIMH, OKHUCIHTEIbHO-BOCCTAHOBUTEIIbHBIE PpEaKIINH,
OKHCIIUTEIb, BOCCTAHOBUTEIIb, OKUCICHHE U BOCCTAHOBIICHHE, aJUIOTPOIU,
aM(OoTepHOCTb, XUMHUYECKast CBSI3b (xoBaseHTHasI, HOHHaA,
METAJTUYECKAs ), KpUCTAIUTMYECKAS PEMIETKA, KOPPO3HS METAIIJIOB, CILIABbI,
CKOPOCTb XMMHUYECKOW peakluu, MPEeAebHO IOMYyCTUMAsl KOHILIEHTpALIMs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKMX TIOHSATUM U
MPUMEHSITh 3TU OHSTUS MPU OMKMCAHUH BEIIECTB U UX MPEBPAILICHUII;
WCIIOJIb30BAaTh XUMHUYECKYI0O CHMBOJIMKY JUI COCTaBleHUS (HOpMyI
BEILECTB U YPABHEHU XUMHUUYECKUX PEAKLINIA;

OMPENEIATh BaJIECHTHOCTh U CTENIEHb OKUCJICHUSI XUMUUECKUX IJIEMEHTOB B
COCIMHEHUAX PA3IUYHOTO COCTaBa, MPUHAICKHOCTh BEIIECTB K
OTpPENIEIEHHOMY KJIACCY COEMUWHEHUW 1o ¢opMmyriaMm, BHUI XUMHUYECKOU
CBs3M (KOBAJICHTHAsl, MOHHAs, METANIMYECKas) B HEOPraHUYECKHX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PAacTBOPAX HEOPTaHMYECKUX COCIMHEHUH, THUIl KPUCTATIMUYECKON
PEIETKN KOHKPETHOT'O BEIIECTBA;

packpbiBaTh cMbIci llepuomnueckoro 3akonHa [[. WM. MenngeneeBa u
JEMOHCTPUPOBATh €ro TOHUMAHME: OINUCHIBATh M XapaKTEPU30BaTh
Tabnuuynyto Gopmy Ilepuoandeckoit cCUCTEMbl XUMHUUYECKUX 3JIEMEHTOB:
paznuyaTh MOHATUSA «TJaBHas mnoarpymma (A-rpynma)y u «moOodHas
noarpynmna (b-rpymnma)», Maneie u OoJiblliM€ TMEPHOJIbI, 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
AJNIEKTPOHHBIM CJI0SIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU
CBOMCTB AJIEMEHTOB M UX COCIMHEHHUH B Tpejenax MajblX MEPHOJIOB U
[JIABHBIX MOJTPYII ¢ YYETOM CTPOCHUS UX aTOMOB;

KJIacCu(pUIMPOBAaTh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYECKHE BEIIECTBa,
XUMHUYECKHE peakiuu (M0 YUCIYy U COCTaBy Y4YaCTBYIOIIMX B peaKlUu
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO0 U3MEHEHUIO CTENEHEW OKHUCIICHUS
XUMHYECKHX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIME W CHEIUPUUECKUE XUMUYECKUE
CBOMCTBAa TIPOCTBIX M CJOXKHBIX BEIIECTB, MOJITBEPKIas OMNHCAHUE
MpUMepaMHi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUW COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKIIU;

COCTaBJSATb YPAaBHEHUSI JJIEKTPOJUTHYECKONW JUCCOUUALMU  KHCIIOT,
LIEJI0YEH U COJIEH, TTOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKIUA HOHHOTO



oOMeHa, ypaBHEHHUS pEaKluid, MOATBEPKIAIONUX CYIIECTBOBAHUE
TeHETHUYECKOM CBSI3U MEXK/y BEIIeCTBAMH PA3IMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIIMTEIIbHO-BOCCTAHOBUTEIBHBIX — PEaKITUit
MOCPEACTBOM COCTaBIIEHHS 3JIEKTPOHHOTO OanaHca dTHX PEaKIIHii;
MPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOXXHOCTH TIPOTEKAHHUS XUMHUYECKUX IMPEBPAIlCHU B Ppa3IMYHBIX
YCIIOBHSIX;

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

coOJTI01aTh TIPaBHUIIA TTOJIB30BAHUS XUMUYECKON TTOCYI0N B TaO0OpaTOPHBIM
o0opyJoBaHMEM, a TaKXe TNpaBWia OOpameHus ¢ BelIecTBaMu B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO J1abOpaTOPHBIX
XUMHUYECKUX OTBITOB 110 TIOJYYCHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMmaka 1 yriaekucioro rasa);

MPOBOJIUTH PEAKIINHU, TTOATBEPIKIAIONTNE KaYECTBEHHBIN COCTAaB Pa3INYHBIX
BEIIECTB: PACMO3HABaTh OMNBITHBIM NYTEM XJIOPUA-, OpOMHUI-, HOIU-,
kapOoHart-, ¢ocdar-, cunmkar-, cyiabdar-, THAPOKCUI-UOHBI, KaTHOHBI
aMMOHHSI W HMOHBI M3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIIHE B BOJIHBIX
pacTBOpax HEOPTraHUYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIE OTIEPAIIMH MBICIUTEIBHON JESTENHHOCTU — aHAIIU3 U
CUHTE3, CpaBHEHHUE, 0000IIEHNEe, CUCTEMATU3alINIO, BBISIBIICHHE PUUYUHHO-
CJICICTBEHHBIX CBSI3€H — IIJIST M3YyUEHUS CBOMCTB BEIMIECTB U XUMHUUYECKHUX
peakiuii, €CTEeCTBEHHO-HAy4YHbIC€ METOJbI TO3HAHWUS — HaOMIOACHHUE,
U3MEpEeHue, MOICIIMPOBAHUE, SKCIIEPUMEHT (PeaibHbIi U MBICIICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
Kosaun4yecTBo 4acoB
Ne HanmeHoBaHue pa3fenoB U DJIeKTPOHHBIe (HH(POBHIE)
KonTtposabHble IIpakTHYeckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThI
Pa3pnen 1. [lepBoHavabHbIe XMMUYeCKHE MOHATHSA
Xumusi — BaxkHast 00J1acTh

L1 €CTECTBO3HAHUS U 5 ) bu6mmoreka [IOK

' MPAKTUYECKOU IeSITETbHOCTH https://m.edsoo.ru/7f41837¢

YyeJoBeKa

12 BemecTBa u XuMuieckue 15 0 bu6mmoreka [{OK

' peakunu https://m.edsoo.ru/7f41837¢

Hroro no pazneny 20

Pa3nen 2. BaxkHelilne npeacTaBuTe 1 HEOPraHUYeCKNX BelleCTB
21 Boznyx. Kucnopon. Ilonsatue 6 bubnmoreka [IOK

' 00 okcugax https://m.edsoo.ru/7f41837¢c
9 Bonopoa. Ilonstue o 2 1 bu6mmoreka [IOK

' KHCJIOTax U COMNAX https://m.edsoo.ru/7f41837¢
)3 Bopa. PactBopsl. [Tonsitue 06 5 | bu6mmoreka [IOK

' OCHOBAHHMSX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJ1aCCHI 1 ) 1 bubmuoreka [JOK

' HEOPraHWYECKUX COCIMHEHUIN https://m.edsoo.ru/7f41837¢c

Hroro no paszneny 30

Pa3nen 3. llepuoanueckuii 3axon u Illepuoanyeckas cucrema xumudeckux iemeHToB . U. MenaeneeBa. CTpoeHHne aToMOB.
Xumnueckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEaKIMU



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

[Tepuonuueckuii 3aKOH U
[Tepuonuueckas cuctema

bu6mmoreka [IOK

31 XHMHUYECKUX djieMenToB /I, 1. ! https://m.edsoo.ru/7f41837¢
MenaeneeBa. CTpoeHue aToma
XUMHUUYECKAs CBI3b.
39 0 2 bu6mmoreka [{OK
' KHCHTCILHO- https://m.edsoo.ru/7f41837¢
BOCCTaHOBUTEJIbHBIE PEAKIIUH
bu6mmoreka [{OK
Hroro no pasnery 15 https://m.edsoo.ru/7f41837¢
Ha3Banue MmoayJist
P 3 bu6mmoreka [{OK
C3CPBHOC Bpemi https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



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

9 KUIIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbBbIE
HauMeHoBaHue pa3iejioB U TeM (uudpoBble)
Ne i/m P KoHTposbHbI IIpakTH4eckue op
NPOrpamMMmslI Bcero o0pa3oBaTe/bHbIE
e padoThl padoThI
pecypchl
Pa3nen 1. BemecTBo M XMMH4YeCKHeE PeaKuNu
L1 [ToBTOpeHue u yroyOnenue 3HaHUN 5 bubmuorexa LIOK
' OCHOBHBIX Pa3/IeIoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnuorexa [JOK
' peakuuii https://m.edsoo.ru/7f41a636
13 DNEeKTPOMTHYECKAs JUCCOLMAIIHSL. 2 | | bubnmoreka [JOK
' XVMUYECKUE PEAaKIIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nes 2. HemeTasuibl M X COeIMHEHHS
21 OOm1ast XxapaKTepUCTHKA XUMUYECKHX 4 1 bu6numorexa LIOK
' aneMeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepucTHKa XUMUYECKIX
2.2 snemeHToB VIA ninbl. Cepa u eé 6 Bubmmorexa [JOK
’ TPYHTBL 6P https://m.edsoo.ru/7f41a636
COEIMHEHHUS
OO61as xapakTepucTUKa XUMUYECKIX
2.3 anemMeHToB VA-rpynnsl. A3ot, hochop u ux 7 1 bubmmorexa [OK
) PYTTBL ’ p https://m.edsoo.ru/7f41a636
COETMHECHHUS
OO6m1ast XxapaKTepruCTUKa XUMUYECKHIX
2.4 aneMeHToB [VA MIbl. YTIEpOa U 8 2 bubmmorexa [JOK
) . Py ' poa https://m.edsoo.ru/7f41a636
KPEMHUH U UX COECIUHEHUS



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

Hroro no pazgeny

25

Pa3gena 3. Mera/LiIbl M X COeIMHEHUSA

. bu6mmoreka [IOK
3.1 Obmwie cBoficTsa METaIIOB 4 https://m.edsoo.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxxueiimue MeTamibl 1 UX COEIUHEHUS 16 hitps://m.cdsoo.rw/7f412636
Hroro no pazgeny 20
Pazgea 4. Xumus U OKpyKamomas cpeaa
4.1 BemecTtBa 1 MaTepuaisl B )KU3HU YEJI0BEKA 3 bubmorexa LOK
' B p https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOE BpeMs 3 bubmmorexa TIOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




IHOYPOYHOE IIVIAHUPOBAHHUE

8 KJIACC
Kosan4yecTBo 4acoB DJIeKTPOHHbIE
Ne Jara undgposbie
Tema ypoxka Koutpoasbnbie | IlpakTuueckue
n/n Bcero u3ydyeHusi | oOpa3oBaTesIbHbIEC
padoThI padoTsbI
pecypchl
| [Ipeamer xumun. Pons xumuu B | bu6nmoreka [JOK
JKU3HU yenoBeka. Tena u Bemecrna https://m.edsoo.ru/ff0d210c
) [TonsiTvie 0 MeTO/1axX MO3HAHUA B | bubmuoreka [{OK
XUMHUU https://m.edsoo.ru/ff0d227¢e
[TpakTrueckas padota Ne 1 «IIpaBuia
3 paboThl B 1a00paTOpun U MPUEMBI | bubmuoteka [JOK
oOpariieHus ¢ 1a00paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEMY
4 YucTteie BemecTBa 1 cMecH. CriocoObI | bu6mmoreka [IOK
pazzaeneHus cMecen https://m.edsoo.ru/ff0d26¢ca
[IpakTuueckas padora Ne 2
5 «Paznenenue cmecelt (Ha mpumepe 1 bubmorexa HOK
a . p p https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TIOBAPEHHOU COJIN)»
bubmnoreka [IOK
6 A 1
TOMBI H MOIICKY BT https://m.edsoo.ru/ff0d2a6¢c
7 XUMHYECKHUE DJIEMCHTHI. SHAKH | Bbu6mmorexa [JOK
(CUMBOJIBI) XUMHYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie U c0KHBIE BEUIECTBA 1 bubmorexa HOK
P III https://m.edsoo.ru/ff0d2a6¢c
bu6 OK
9 ATOMHO-MOJIEKYJIIPHOE YUEHHUE 1 nomoreka L

https://m.edsoo.ru/ff0d2d50



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

3aKoH MMOCTOSTHCTBA COCTaBa BEIIICCTB.

bu6mmoreka [{OK

10 X eckas o a. BanentHoc
MMHIECKas GOpMy T JICHTHOCTE https://m.edsoo.ru/ff0d2eae
aTOMOB XHMHYECKHX DJIEMEHTOB
1 OTHOcHTENIbHAs aTOMHAs Macca. bubmuoreka [JOK
OTtHOcuTeNnbHAs MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323¢c
12 MaccoBas 1011 XUMHUYECKOr0 bu6nmoreka [JOK
3JIEMEHTA B COCUHEHUHN https://m.edsoo.ru/ff0d350¢
13 KomuuectBo BemectBa. MoJib. bubmuoreka [JOK
MounsipHas macca https://m.edsoo.ru/ff0d5230
14 DuU3NYECKUE U XUMUYECKUE SBIICHUS. bubmuotexa [JOK
XuMuyeckas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U ycioBus NpOTEKaHUS bubnuorexa [JOK
XUMHUYECKUX PEaKIui https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHHUsI MacChl BEIIECTB. bubnmnorexa [JOK
XHAMHYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncienus: konuuecTBa, MacChl
17 BEIIIECTBA [0 YPaBHCHUSM bubmorera [IOK
B yp N https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEaAKIUi
Knaccudukanus XuMHUIecKux
18 €aKlMi (COeAMHEHUS, PA3TOKEHUS bubmmorexa [JOK
peaxd A P ’ https://m.edsoo.ru/ff0d3f34
3aMEIICHHSI, OOMEHA)
M. B. JIOMOHOCOB — y4€HBIN-
19 sHUOMKIoneaucT. O000IeH e 1 bubmmorera [IOK
1 JHCT. Hj https://m.edsoo.ru/ff0d40c4
cHUCTeMaTH3aIus 3HaHUI
20 OO6o0maromuii ypok 1mo Teme bu6mmoreka [IOK
«BellecTBa 1 XUMHYECKUE PEAKIIAN) https://m.edsoo.ru/ff0d4290
71 Bozayx — cmech razos. Coctas bu6mmoreka [{OK

BOo3ayxa. Kucinopoa — sneMeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d2eae

npoctoe BemecTBo. O30H

dusnueckre U XUMUYECKHUE CBOUCTBA

Bbu6mmorexa [JOK

22
KACIOPOLA (PEAKLIIH OKUCIEHIL, https://m.edsoo.ny/ff0d4614
ropenue). [lonstue 06 okcumgax
CriocoObI osTyueHHs KUCIOPOaa B
23 1abopaTopuu U MPOMBIIIUICHHOCTH bubmmorexa [JOK
patop p ' https://m.edsoo.ru/ff0d497a
IIpumeHeHune kucnopoaa
TernoBoit 3¢ pexT Xumuueckoi
24 peakuuu, IOHATHE O bubnuoreka [IOK
TEPMOXUMHUYECKOM YpPaBHEHUH, DK30- https://m.edsoo.ru/ff0d4790
1 DHIOTEPMUYECKUX PEAKIUSIX
TomnuBo (HedTh, yroiab U METaH).
25 3arpsi3HeHue Bo3ayXa, CIocoObl ero bubmmorexa LIOK
p yxa, https://m.edsoo.ru/ff0d4c4a
MPeIOTBPALICHUS
[TpakTrueckas padota Ne 3 o Teme
26 «Ilonyyenue u cobupanue bubmmorexa [IOK
y P . https://m.edsoo.ru/ff0d4ac2
KHCIIOpPO/1a, U3yUEHUE eT0 CBONCTBY
7 Bonopoa — anemeHT u npocroe bubmnoreka [IOK
BelecTBO. Haxoxxaenue B npupoje https://m.edsoo.ru/ff0d4dd0
)3 dusnyeckue U XUMUYECKHE CBOMCTBA bu6nmnorexa [JOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
Bbu6mmorexa [JOK
29 IT
OIPITHE © KHCIOTAX 1 CONAX https://m.edsoo.ru/ff0d50d2
30 Crioco0bl oJTy4eHus1 BOAOPO/Ia B bubnmnoreka [JOK
naboparopun https://m.edsoo.ru/ff0d4dd0
[TpakTuyeckas padora Ne 4 o Teme
bu6nmoreka [JOK
31 «[lomyuenue u cobupanue Bo10poJa,

W3y4YEHHUE Er0 CBOMCTB)

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



https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d497a

Mosipabiii 00bEM Ta30B. 3aKOH

bu6mmoreka [{OK

32
ABorazpo https://m.edsoo.ru/ff0d542¢
Brrunciaenus o0béMa, KOITUUECTBA

33 BEIIIECTBA rasa Mo €ro N3BECTHOM bubmmorexa [JOK

. . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WU 00BEMY
Brruucienus 00bEMOB ra3oB 110

34 ABHEHMIO PEaKI[Md Ha OCHOBE bubmorexa HOK
P "p B N https://m.edsoo.ru/ff0d5708
3aKOHa 00BEMHBIX OTHOIIICHUI Ta30B
DU3NUECKUE U XUMUYECKHUE CBOMCTBA bubmuoreka [JOK

35
BOJIbI https://m.edsoo.ru/ff0d587a

16 CocraB ocHoBaHuil. [lonsitue 06 bubnuoreka [IOK
HHAUKATOpax https://m.edsoo.ru/ff0d59e2
Bona xak pacTBopuTeb.

37 Hacruimennsle 1 HeHACHIIIEHHBIE bu6mmoreka [IOK
pacTtBOpbl. MaccoBasi 10J1s1 BEILIECTBa https://m.edsoo.ru/ff0d5b40
B pacTBOpe
[IpakTuueckas pabora Ne 5 o Teme

18 «ITpuroroBiieHrE PaCTBOPOB C bubnuorexa [JOK
OnpeaeIEHHON MacCOBOM 10eH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILIECTBA»

39 Konrponsnas padora Nel mo teme bub6nmorexa [IOK
«Kucnopoa. Bogopoxn. Boga» https://m.edsoo.ru/ff0d6342
Oxcunpl: cocTaB, KiacCupUKAIUS, bu6mmorexa [JOK

40
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
[TonyueHnue u XuMHUUECKUE CBOMCTBA

41 KHUCJIOTHBIX, OCHOBHBIX U bubmorera [JOK

’ https://m.edsoo.ru/ff0d664e
aM(pOTEePHBIX OKCHJIOB

42 OCHOBaHUS: COCTAB, KIaCCH(PUKAIIHS, bubauroreka ITOK
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HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
13 [TosnydyeHne U XUMHUYECKUE CBOWCTBA bub6nuoreka [IOK
OCHOBaHHI1 https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukarus, bu6mmorexa [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0dfee2
45 ITonyuyenue u XMMHUYECKUE CBOMCTBA bubnuorexa [IOK
KUCJIOT https://m.edsoo.ru/ff0dfee2
Comu (cpeaHue): HOMEHKIIATYypa,
46 cnoco((SLII) OJT q)eHH;I XHMHIIZ(I:)KI/Ie bubmorexa [IOK
N y ’ https://m.edsoo.ru/00ad9474
CBOMCTBA
[IpakTuueckas pabora Ne 6. Pemenue
47 JKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnuorexa [JOK
«OCHOBHBIE KJIaCChl HEOPTAHUYECKHUX https://m.edsoo.ru/00ad9b7c
COETUHEHUIY
['eneTnueckas CBA3b MEXKIY
48 KJIacCaMH HEOPTraHUYECKUX bubmiorexa HOK
. p https://m.edsoo.ru/00ad9a50
COETMHEHMI
49 O06o001IeHre U CUCTEMATH3AIIS bubmuoreka [JOK
3HAHUI https://m.edsoo.ru/00ad9cb2
O06o0mmaromuii ypok 1mo Teme
50 "OCHOBHEIE Kna}(l:rc)m HEOPraHUYECKHUX bubmotera [JOK
on P https://m.edsoo.ru/00ad9¢ela
COCIMHCHMI
[TepBbie MOMBITKY KIacCUPHUKAITTT
51 XHMHYECKHX dJIEMEHTOB. IloHsTHE O bubmotera [JOK
) https://m.edsoo.ru/00ad9ffa
IpyIIax CXOAHBIX JIEMEHTOB
[lepuoguueckuii 3aKOH U
PHOZA bu6mmoreka [IOK
52 [Tepnoanueckas cucrema

XHUMHYECKHUX 31eMeHTOB /[[. 1.

https://m.edsoo.ru/00ada52c
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Menpeneena

53 [lepuonasl, Tpynmsl, TOATPYIIILI bubmorexa HOK
PHOJIBL, TPY - THOADY https://m.edsoo.ru/00ada52¢
54 Crpoenue atomoB. CocTaB aTOMHBIX bubnuorexa [JOK
saep. M3oTonsl https://m.edsoo.ru/00ada342
CrpoeHnue 31eKTpOHHBIX 000JI04€K
55 aTOMOB 3J1eMeHTOB Ileprnoanueckoi bubmorexa LIOK
PHO https://m.edsoo.ru/00adabbe
cuctemsl J[. 1. MenneneeBa
XapakTepucTuka XMMHUUECKOTO
56 3JIEMEHTA M0 €ro MOJIOKEHHUIO B bubmuoreka [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuoguueckoro 3akoHa
57 JUISl pa3BUTHUSL HAYKU U MIPAKTUKH. []. bubnuoreka [IOK
N. Mennenees — y4€HbIH, IIEAATOT U https://m.edsoo.ru/00ada96e
rpaKJaHuH
58 PezepaHblil ypok. O6001menue u bubnumorexa [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c¢
Kontponbnas padota Ne4 o teme
59 «CTtpoeHue aroMa. XuMHUYECKast bubnuorexa [JOK
cBs13b» / Beepoccwuiickas https://m.edsoo.ru/00adb486
poBepoyHasi paboTa
DJIEKTPOOTPHULIATEILHOCTh AaTOMOB bubnuorexa [JOK
60
XAMHUYECKUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
61 Nonna ecKas CBs3
HAAT XUMIACCRAT CBASD https://m.edsoo.ru/00adac34
2 KoBasieHTHas nonsipHas XuMu4eckas bubnnorexa [IOK

CBs3b

https://m.edsoo.ru/00adaab8
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63 KoBasienTHas HenonspHas | bubnuorexa [JOK
XUMHUYECKAs CBA3b https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
64 Creneib okucneHiA ! https://m.edSO(])_.Iru/OOadae28
65 OKHCIUTETbHO-BOCCTAHOBUTEIbHBIC | bu6mmoreka [{OK
peakuuu https://m.edso00.ru/00adb076
bu6mmoreka [IOK
66 OKHCIUTEIN U BOCCTAaHOBUTEIHU 1 https://m.edsol_.[ru/OOadb076
PesepBubIil ypok. O6001meHne
67 CHCTEMAaTH3aIINs 3HAHUM 10 TeMe | bu6mmoreka [{OK
«Ctpoenue aroma. XuMHuueckas https://m.edsoo.ru/00ad9cb2
CBSI3b)»
68 PesepBHblit ypok. O6001eHue u | bubnumoreka [IOK
CHCTEMaTH3aIUsl 3HAHUM https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

KosmnuyecTBo yacoB DJIeKTPOHHbIE
Ne Hdara undposbie
Tema ypoka Konrpoabnsie | IlpakTuyeckne
n/n Bcero u3yyeHusi | oOpasoBaTejibHbIE
padoThI padoTsbI
pecypchl

Ilepronrueckuil 3aKOH.

| IIepnonnueckas cucrema 1 bubnuoreka IIOK
XUMHUYECKHUX A1eMeHTOB [l. U. https://m.edsoo.ru/00adb59¢
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOWCTB XMMHUYECKUX JJIEMEHTOB 1 bubmmorexa [JOK

. https://m.edsoo.ru/00adb6b6

MEPBBIX TPEX MEPUOIOB

3 Knaccudukanus u HoMeHKIaTypa 1 bubmuoteka [JOK
HEOPTraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Bunber XuMHUUecKoy CBSI3H U THITBI | bubmnoreka [IOK
KPUCTALIMYECKUX PEMIETOK https://m.edsoo.ru/00adbac6

5 [ToBTOpenue u yriryoieHne 3HaHUH |
OCHOBHBIX Pa3JeIoB Kypca 8 Kiacca

6 Knaccudukanus XuMHIECKUX 1 bu6nmoreka [JOK
peaKuuii Mo pa3IMuYHbIM PU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsATHE O CKOPOCTH XMMUYECKOU

7 eakuu. IloHsITHE 0 TOMOIeHHBIX U 1 bubnmorexa [IOK
p ) https://m.edsoo.ru/00adbe9a
reTePOreHHBIX PEAKLUAX
[TonsiTHE O XUMHUYECKOM

] paBHOBecuH. DaKTOPBI, BIUAIOIINE 1 bu6nuoreka [IOK
Ha CKOPOCTb XUMHUYECKOU PEaKLIUU https://m.edsoo.ru/00adc28c
Y MIOJIOKEHUE XUMHYECKOTO
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paBHOBECHS

XHUMUYECKUE CBOMCTBA HA PUMEPE

9 OKHUCIIHTEIBHO- bu6mmoreka [JOK
BOCCTaHOBUTEJIbHBIE PEAKLIUU https://m.edsoo.ru/00adcade
Teopus 31EKTPOIUTUYECKON
10 ncconuanuu. CUIBLHBIE U cl1a0ble bubmorexa LIOK
A HHATHH. https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 HMonnple ypaBHEHUS peaKIumi bubmorexa LIOK
yp peaxtt https://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCJIOT U
12 OCHOBaHMI B CBETE MPEICTABICHUMA bubnnorexa [JOK
00 AIIEKTPOIUTHIECCKON https://m.edsoo.ru/00add5d8
JIMCCOLIMAIN
XHUMHYECKHE CBOMCTBA COJIEH B
13 CBETE MPEACTABIEHNN 00 bubmorexa LIOK
et . https://m.edsoo.ru/00add8b2
AIEKTPOJUTUYECKON AUCCOLIMAIIIHI
14 ITonsTHE O TUAPOIU3E COJICH bubmorexa LIOK
Ap https://m.edsoo.ru/00add9d4
15 O06001IeHNE U CUCTEMATU3ALIHS bubmuoreka [{OK
3HAHUHI https://m.edsoo.ru/00addd12
[TpaxTrueckas padota Ne 1.
16 «Pemenne s3xcnepuMeHTAILHBIX bubmmorexa IOK
p https://m.edsoo.ru/00addbfa
3agauy
Kontponbnas padora Nel o teme
17 «INEeKTPOIUTHYECKAS bubnuorexa [JOK
nucconuanua. XuMuueckKue https://m.edsoo.ru/00addecO
peaKkIuy B paCTBOpax»
18 OO6mrast XxapaKTeprUCTHKA TaJOTeHOB. bubmmotexa [JOK

https://m.edsoo.ru/00addfe2
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XJiopa

Xnoposogopoa. CossiHas KMCIIOTa,

Bbu6mmorexa [JOK

19 XHUMHYCCKHE CBOMCTBA, IIOJIyUCHHUE,
Y https://m.edsoo.ru/00ade104
MIPUMEHEHNE
IIpakTnueckas padora Ne 2 o teme
20 «ITomydyeHue COISTHOM KHUCIIOTHI bubmorera [IOK
Y B . ’ https://m.edsoo.ru/00ade348
U3y4yeHue e€ CBONUCTB»
Brruucnenust no ypaBHeHUSIM
21 XUMHUYECKHUX pPEaKIUH, eCIIU OJUH bubnmorexa [IOK
p ’ https://m.edsoo.ru/00ade488
U3 PEareHTOoB JIaH B U30BITKE

” OO1as xapakTeprCTUKA SJIEMEHTOB bubmuotexa [JOK
VIA-rpynisl https://m.edsoo.ru/00ade64a
AnnotpornHbie MOAU(PUKAIIIN CEPHI.

7 Haxoxnenue cepol u eé bu6mmoreka [IOK
COCMHEHUI B IPUPOJIE. https://m.edsoo.ru/00ade64a
XHWUMUYECKUE CBOWCTBA CEPBI
CepoBogopo, CTPOEHHE,

24 q)nznqecxge u XI/III:\)/II/I‘—IGCKI/IG bubmmorexa [TOK

. https://m.edsoo.ru/00ade802
CBOMCTBa
Oxcuppl cepbl. CepHas KUCIIOTa,
25 (du3HYECKUE U XUMUIECKHE bubmotera [IOK
. https://m.edsoo.ru/00adea28
CBOICTBA, IPUMEHEHNE
XUMHUYECKUE PEAKLINH, JICKALINE B
OCHOBE TIPOMBIIIUICHHOTO criocoba
2% MIOJTyY€HUs] CEPHOM KUCIIOTHI. bubnuoreka [IOK

XUMHYECKOE 3arpsi3HEHNE
OKpY>Karolleu cpebl
COEIUHEHUSIMU CEPbI

https://m.edsoo.ru/00adec8a
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Brruncnenne MmaccoBoU 0N

bu6mmoreka [{OK

27
BBIXO0J1a IPOAYKTa peaKUu https://m.edsoo.ru/00adec8a
OO01mmas XxapakTeprCTUKA PJIEMEHTOB
VA-rpymnmsl. A3or,

28 acpoCTpaHECHHUE B IIPUPOIC bubmmorexa [JOK
pactipoctp PHPOZE, https://m.edsoo.ru/00adeeab
(bu3HYecKre U XUMHIECKUE
CBOMCTBa
AMMHaK, ero GuU3NIecKue u

29 XHMHUYECKHUE CBOMCTBA, MOJTyUYCHHE bubmorexa HOK

’ Y https://m.eds00.1u/00adf004
U IPUMEHEHNE
[TpakTudeckas padora Ne 3 o Teme
30 «ITomyyeHne aMmMuaka, U3y4cHue bubmorexa HOK
4 . it https://m.edso00.ru/00adf180
€ro CBOMCTBY»

31 A3oTHas kuciora, e€ pusndeckue u bubnuoreka [IOK
XHUMHUYECKHE CBOMCTBA https://m.edso00.ru/00adf306
Hcnonb3oBaHre HUTPATOB U COJEH
aMMOHHMS B KQYECTBE MUHEPATbHBIX

32 1n00peHnii. XuMu4yeckoe bubmorexa LOK
yROOP ) . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKaroLEeH Cpeibl
COCMHEHUSIMU a30Ta
dDocdhop. Oxcun dochopa (V) u

33 (bocg)o pHa}I KI/Icn((l))Ta q)(bl/II)SI/I(‘Ie)CKI/Ie u bubmorexa [TOK

p 7 https://m.edsoo.ru/00adf68a
XUMHUUYECKHE CBOMCTBA, MOJyUYCHUE
Hcnons3oBanue ¢pocdatos B

34 Ka4yeCTBE MUHEPAIIBHBIX bubnnorexa [IOK
ynoOpeHuii. 3arps3HeHne https://m.edsoo.ru/00adfc20
MIPUPOHOM cpenbl pochaTamu

35 Yriepos, pacipoCTpaHEHUE B bubmmorexa [JOK
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npupojie, Gpu3ndecKue u
XUMHUYECKHUE CBOMCTBA

https://m.edsoo.ru/00adfd9c

Oxcuppl yriaeponaa, ux (pu3ndeckue
U XUMHYECKHE CBOWCTBA.

36 DKOJIOTHYeCKue IIPOOIEMBI bubmmorexa [JOK
p ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM yTJIepo/ia
(IV)
37 VYTroJIbHas KUCI0Ta U €€ COJIN bubmmorera [JOK
https://m.edso00.ru/00ae006¢
[IpakTuueckas pa6ora Ne 4 o teme
18 "[losrydyeHre yriekucsioro rasa. bubnnorexa [IOK
KauecTBennas peakus Ha https://m.edsoo.ru/00ae027¢
KapOoHaT-HoH"
[lepBoHavanbHBIC TOHATHS 00
39 OpraHMYECKUX BEIIECTBAX KaK O bubmoreia HOK
p m https://m.edsoo.ru/00aec054¢e
COCIMHEHMSIX yTIIepo/ia
40 Kpemnuwuii u ero coenuHeHNs bubmotera [IOK
b A https://m.eds00.ru/00ae080a
[IpakTuueckas padora Ne 5.
A1 Pemenue skcriepuMeHTaIbHBIX bub6nmorexa [IOK
3a7a4 1o teMe «Baxneiinmme https://m.edsoo.ru/00ac0bf2
HEMETAJUIBI U UX COEINHEHU
O000marIKi YPOK 110 TEME
42 «Baxueuime HZf/IeTaJIHH U UX bubmotera [IOK
https://m.edsoo.ru/00ae0el8
COEINHEHUSY
OO011ast XxapakTepUCTHKA
B p p bubmuoreka [JOK
43 XUMHAYECKUX DIIEMEHTOB —

MeTaJlJIoB. MeTaiutnueckas CBsI3b U

https://m.edsoo.ru/00ae103e
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MeTaJlJIn4ecKasi Kpucrauinyeckas
pemérka. Pu3nveckre CBOMCTBA
METaJJIOB

XUMHUECKHUE CBOMCTBA METAIJIOB.

44 DIEKTPOXUMHUUYECKHAH P bubmaorexa [IOK
P . A https://m.edsoo.ru/00ael 156
HaIpsHKEHUH METaIOB
OOmrre criocoObl MOTYYESHHUS
MertaioB. Crasel. Beluncienns
45 10 YPaBHEHUSIM XUMUYECKUX Bubmorexa HOK
yp . https://m.edsoo.ru/00ael156
peaKkuuid, €ciii OJUH U3 peareHTOB
COJICPKUT MPUMECH
46 ITonsTHE O KOPPO3WH METAIIIIOB buGnnorexa [IOK
pp https://m.edsoo.ru/00ael1278
bubmnoreka [IOK
47 eo e MeTa
[lenourpie MeTa bl https://m.edsoo.ru/00ae14b2
43 OKcuIbl ¥ TUIPOKCUIIBI HATPUS U bubnuorexa [JOK
Kalis https://m.edsoo.ru/00ae14b2
49 [llenouyHO3eMeNbHBIC METAIIBI — bubmuoreka [JOK
KaJIbIIUA U Maruui https://m.edsoo.ru/00ael5¢e8
50 Baxueiimnie coenuHeHns KaJIbIlUA Bubmorexa OK
a H https://m.edsoo.ru/00ael5¢e8
51 O0001IeHre ¥ CHCTEMATH3AIUS
3HAHUUI
57 JKECTKOCTH BOJIBI M CLIOCOOBI €6 bubmuoreka [{OK
YCTpaHEHHUS https://m.edsoo.ru/00ac1886
[TpakTrueckas paborta Ne 6 o Teme
S .. bu6nmmoreka [IOK
53 JKECTKOCTH BOIBI U METOJIBI €€

yCTpaHEeHUs"

https://m.edsoo.ru/00aclaec8
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bu6mmoreka [IOK

>4 Aol https://m.edsoo.ru/00aelc64
55 AmMoTepHbIe CBOMCTBA OKCHIA U bubnuorexa [JOK
TUAPOKCUIA https://m.edsoo.ru/00aelc64
56 Weneso bu6mmoreka [IOK
https://m.edsoo.ru/00ae1d86
57 OKcupl, THIPOKCHIIBI U COTH bu6mmoreka [{OK
xenesa (I1) u xxenesa (IIT) https://m.edsoo.ru/00ae35¢6
53 O000111eH1E U CUCTEMATHU3ALUS
3HAHUH
[IpakTnueckas padora Ne 7.
Pemenue skciepuMeHTAIbHBIX bubnmoreka [JOK
59 .
3a51a4 1o TeMe «Baxkuenmme https://m.edsoo.ru/00ae3de8
METAJTBI M UX COCTMHEHUS
Brruucnenust no ypaBHeHUSIM
XUMHUYECKUX PEAKIIUH, ECIIU OJIMH
60 U3 PEareHTOB JJaH B N30BITKE MU bub6nuorexa LIOK
COJIEPKUT NpuMecH. Brrunciienus https://m.edsoo.ru/00ael750
MAaCCOBOM J0JIM BbIXOJA MIPOAYKTa
peakiuu
61 O06001IeHNE U CUCTEMATU3ALIHS
3HAHUU
Konrtponsnas padora Ne2 o reme
62 «Baxnele MeTajIbl U UX
COCTUHEHUS
63 BeniectBa u maTepuaisl B bu6mmoreka [{OK
OBCEIHEBHOM KU3HU UEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XuMHYECKOe 3arpsi3HCHNE bubnmnoreka LIOK
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OKpY>Karolleu cpebl

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

65 Posb xumuu B perieHun | bub6nuoreka [IOK
9KOJIOTUYECKUX TTPOOIeM https://m.edsoo.ru/00ae4270
66 PesepBHblIit ypok. O600ImIeHNHE 1 | bubnnorexa [JOK
cucTeMaTu3auus 3HaHUI https://m.edsoo.ru/00ae0d0a
67 PesepBHbIit ypok. O6001IeHNE U 1 bubnuoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c¢
68 PesepBHblit ypok. O60011eH1e U 1 bubnuorexa [JOK
cucTeEMaTu3alus 3HaHUH https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME
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INPOBEPAEMBIE TPEBOBAHUSA K PE3YJIbTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJIbLHOM ITPOT'PAMMBI

8 KVIACC

Kon
MpoBepPsieMOro
pe3yJbTara

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

1

Ilo Teme: ((HCpBOHaanBHBIC XUMHNYCCKUC ITOHATHUS»

1.1

pacKpbhIBaTh CMBICII OCHOBHBIX XUMHYECKHUX TOHATHHA: aTOM,
MOJIEKYJIa, XUMHUYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE
BEILIECTBO, CMECh (OIHOPOJHAS W HEOJHOPOJIHAsA), BaJCHTHOCTD,
OTHOCHUTENIbHAs aTOMHasi M MOJIEKyJIspHas Macca, KOJIMYECTBO
BEILIECTBA, MOJIb, MOJISIPHAsE Macca, MaccoBasi JOJII XUMHUYECKOIO
AJIEMEHTa B COCIMHEHUH, MOJISIPHBI 00BEM, XUMUYECKasi PEeaKIys,
KIaccupuKalus peakuuid: peaklud COCAMHEHHUs, PEeaKiuu
pa3NoKEeHUs, pEaklMM 3aMEIICHUs, PEaKIMu OOMeHa, 9K30- U
SHAOTEPMUYECKUE PEaKIUU, TeIIoBOW 3¢ (HEKT peakiuu, pacTBop,

MaccoBas J10JIsl BEIIeCTBa (MPOIEHTHAsI KOHIIEHTPAIIKs) B paCTBOPE

1.2

HIUTIOCTPUPOBATH B3aUMOCBA3b OCHOBHBIX XUMHUYCCKUX TIOHATHH H

MNPUMCHATD 3THU IIOHATHUS IIPU OIIMCAaHWH BECIICCTB U UX npeBpameHHﬁ

1.3

HCIOJIb30BaTh XUMHUYCCKYIO CUMBOJIMKY JISI COCTABJICHUSA (bOpMy.]'I

BEILECTB U YPABHEHUN XUMUYECKUX PEAKLIUN

1.4

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

ABoraapo

1.5

ONmpCaAcIATL BAJICHTHOCTH aTOMOB  3JICMCHTOB B 61/IHaprIX

COCOAUHCHHUAX

1.6

KJIacCU(PUIIMPOBATh XUMHUYECKHE peakiuu (M0 YUCIYy U COCTaBy

YUYaCTBYIOUIMX B PEAKIMH BEIIECTB, 110 TEIUIOBOMY 3 deKkTy)

1.7

BBIUUCIISTH OTHOCUTEIBHYIO MOJIEKYJSPHYIO U MOJIIPHYIO MAacChl




BEILIECTB

1.8

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

COCIUHEHUS,

1.9

BBIUUCIIATH MAaCCOBYHO JOJIIO BCHICCTBA B PACTBOPEC

1.10

MIPUMEHSTh €CTECTBEHHOHAYYHBIC METOIbI TO3HAHUS — HAOIOICHHE,
U3MEpeHHe, MOJEIUPOBAHUE, OKCIEPUMEHT  (peajbHBId U

MBICJICHHBIN )

ITo Teme: «BaxHennme npeacTaBUTENIN HEOPraHNYECKUX BEILECTB)

2.1

PaCKpbIBaTh CMBICI OCHOBHBLIX XWMHWYCCKUX MMOHSTHH: OKCH I,

KHCJIOTa, OCHOBaHHE, COJIb

2.2

ONpCACIIATL IPUHAAJICIKHOCTL BCIICCTB K OHpeI[eJ'IéHHOMy KJIacCy

coeMHeHuH o popmynam

23

KJIAaCCU(UITUPOBATH HEOPTAHUYESCKUE BEIIECTBA
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XapaKkTepu30BaTh (OMMCHIBATh) OOILIME XUMHUYECKHE CBOMICTBa
BEIIECTB Pa3IMUYHBIX KJIACCOB, MOATBEPKIasl OMMCAHUE MTPUMEpPAMU
MOJIEKYJISIPHBIX ~ YpPaBHEHHH  COOTBETCTBYIOIIMX  XMMHUYECKUX

peakuui

2.5

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

HpeBpaHIeHI/II\/'I B Pa3JIMYHLIX YCIIOBHUAX

2.6

clleIoBaTh IMpaBWJIaM TOJb30BAaHUS XUMHUYECKOW TIOCYyA0H U
nabopaTopHBIM 000PYJIOBaHHEM, a TaKXKe MpaBHIIaM OOpaIeHHs C
BCIICCTBAMHU B COOTBETCTBUH C HWHCTPYKHOHUAMHU 110 BBIITOJHCHHIO
71ab0PaTOPHBIX XUMHUYECKHX OTMBITOB MO MOJYUYEHUIO U COOUPaHUIO
ra3000pa3HBIX BEIIECTB (BOJOPOAA W KHCIOPO/AA), IPUTOTOBICHHIO
pacTBOpPOB € ONPEACIEHHON MacCOBOM JOJIEM pPacTBOPEHHOTO
BCIICCTBA, IJIAHUPOBATHL U IMMPOBOAHUTL XUMHUUYCCKHUEC SKCIICPHUMCHTLI
M0 PaCIO3HABAHHWIO PACTBOPOB IIEIOYEH W KHUCIOT C TIOMOIIBIO

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

2.7

IMPpOBOIHUTD paC‘-IéTLI 10 YPAaBHCHHUIO XUMHYECKOMN pCakuuun

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

Xumudeckas cBsa3b. OKHCIUTEIFHO-BOCCTAHOBUTEIIHHEIC PCaKnum»

3.1

PaCKpBIBATE CMBICII OCHOBHBIX XUMHWYCCKUX TOHSTHH: AApO aTtoMa,




AJICKTPOHHBIA CJIOW aToMa, aTOMHasi OpOWTalb, PaJAMyC aToMma,
XUMUYECKas CBsI3b, MOJSIPHAs M HEMOJSpHas KOBAJEHTHas CBS3b,
JJIEKTPOOTPULIATENILHOCTb, HWOHHAS CBSA3b, WOH, KaTHOH, AaHWOH,

CTCIICHb OKHMCJICHUA

3.2

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

3.3

OIHCHIBATh M XapaKTepHU30BaTh TabmuuHyo Gopmy Ilepuonndeckoii
CUCTEMBl XMMHYECKUX 3JIEMEHTOB: pa3iNYaTh TMOHITHS «TJIABHAS
noarpynna (Arpynma)» u «mnobounas mnoxarpynna (brpymma)y,

«MaJiple» U «OOJIbIIHEY NEeprUoabI
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packpsiBaTh cMbica I[lepuoanueckoro 3akona .M. Menneneesa:
JEMOHCTPUPOBATh MOHHUMAaHHE MEPUOJAMYECKON  3aBUCHUMOCTHU
CBOIICTB XUMHUYCCKUX DJIECMECHTOB oT ux IIOJIOKCHUA B

[Tepuonnueckoit cucreme

3.5

COOTHOCUTh OOO3HAa4YeHHUs, KOTOpPhIE HMEIOTCA B  TabmuIe
«llepuognueckas  cucremMa  xumuyeckux — dnemeHrtoB .M.
MeHpeneeBa» ¢ YHCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMHUYECKHUX DJIEMEHTOB (COCTaB M 3apsj sAapa, OOIIee YHCIIOo

AJIEKTPOHOB U PACIIPEAEICHUE UX 10 JIEKTPOHHBIM CIIOSIM)

3.6

OIpeaAciIATh CTCIICHDb OKHCJICHUA OJICMCHTOB B 6I/IHapHBIX

COCANHCHUAX

3.7

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

HCOPTraHNYCCKUX COCIUHCHUAX

9 KUIIACC

Kon
NPoOBEPsAEMOro
pe3yJbTara

HpOBepﬂeMbIe NMpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06pa30BaTeJ’le0ﬁ nporpaMmmMmsbl OCHOBHOI'O oﬁmero 06pa30BaHI/Iﬂ

1

IIo Teme: ((BQH_ICCTBO U XUMHYCCKad pCaKkus»

1.1

pPacKpbIBaTh CMBICII OCHOBHBIX XHWMHUYECKHX MOHSTHH: pacTBOp,
ANEKTPOJIUTHI, HEINEKTPOJIUTHI, JIEKTPOIUTUYECKAs TUCCOLUAIUS,
peaKkiuu MOHHOTO OOMEHa, KaTalu3aTop, XUMHIECKOe paBHOBECHE,
oOpatuMble W HeoOpaTUMbIE  PEAKIUU,  OKHUCIUTEIHHO-
BOCCTAHOBUTENIbHBIE  PEAKIUU, OKHUCIUTENb, BOCCTAHOBHUTEID,

OKHCJIGHHE M BOCCTAHOBJICHHE, aJUIOTPONHUs, aM(OTEpPHOCTS,




XHUMHUYCCKasA  CBA3b (KOBaJ'IeHTHaFI, HOHHas, MeTaJ'IJ'II/ILIeCKaﬂ),
KpucTallinuecKasd peméTKa, CIlIaBbl, CKOPOCTb XUMHUYECKOU

peakiun

1.2

HWIUTIOCTPUPOBATH B3aUMOCBA3b OCHOBHBIX XUMHUYCCKUX MOHATHHA U

MPUMCHATDH 3THU NIOHATHUA IIPU OITMCAHHUU BCIICCTB U UX npeBpameHHﬁ

1.3

COCTaBJIATh YPAaBHEHHUS DJIEKTPOJIUTHUECKON IUCCOLMALUU KHUCIIOT,
LIEJIOYEN U COJIEH, NOJIHBIE M COKPALIEHHBIE YPAaBHEHUS PEaKIMU

HOHHOIro 0OMeHa

1.4

PaCKpbIBATH CYITHOCTH OKHUCIIMTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKLII/Iﬁ

MIOCPEACTBOM COCTaBJIEHUS 3JIEKTPOHHOTO OajaHca 3TUX peakiuil

1.5

IIPOBOJIUTH PACYETHI 10 YPABHEHUIO XUMUYECKOUN pEeaKIuu

ITo Temam: «Hemeramiel M UX coegWHeHHS» W «MeTalnnbl U HX

COCOUHCHU

2.1

XapakTepu3oBaTh  (OmMChIBaTH) oOImMEe W chenupuIecKue
XUMHYECKHE CBOMCTBA MPOCTHIX U CIIOKHBIX BEIIECTB, TIOTBEPKIAs
ONMCAaHHWE TMPUMEPAMH MOJICKYJIAPHBIX M HOHHBIX YPaBHEHUH

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN

2.2

COCTaBJIATH YPABHCHUA peaKHHﬁ, MOATBCPKAAOIMUX CYIIECCTBOBAHNC

TeHETHYECKOM CBS3U MCKAY BCIICCTBAMH PA3JIUYHBIX KJIACCOB
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IIPOrHO3UPOBATH CBOMMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTpPOCHHA,
BO3MOXHOCTH ITPOTCKAHUA XUMHUYCCKHUX npeBpameHI/Iﬁ B pa3JIMYHbIX

YCIIOBHUAX
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CIIeIOBaTh MpaBUJIAM IIOJIb30BAHUS XHMHUYECKOH TOCYIOH |
nabopaTopHBIM 000PYJIOBAaHHEM, a TaKXKe MpaBHIIaM OOpAaIICHUS C
BCIIECTBAMU B COOTBETCTBUU C HHCTPYKIMSMHU IO BBIMOJHCHUIO
1a00paTOPHBIX XMMUYECKHX OIBITOB MO TOJIYYCHUIO U COOMPaHHIO

ra3000pa3HbBIX BEMIECTB (aMMHUAKa U YTIIEKHUCIIOTO ra3a)

2.5

MNpOBOAWUTEL pPE€aKOHM, IMMOATBCPKAAIOMINC KA4eCTBEHHLIA COCTaB
pa3IMYHBIX BEIIECTB: PACIO3HABATH OIBITHBIM IyTEM XJIOPHI-,
Opomuna, woamn, KapOoHar, ¢docdar, cwimkar, cyibdar,
THIPOKCUAMOHBI, KATHOHBI AMMOHHSI, HOHBI M3YYEHHBIX METAJLJIOB,

IIPUCYTCTBYIOLIUE B BOAHBIX PACTBOpPaX HEOPIraHMYECKUX BEIIECTB

ITo Teme: «XuMUS U OKPYIKAOILIAsL Cpeay

3.1

pacKpbIBaTh CMBICI OCHOBHBIX Xumudeckux mnoHstui: [IJK




BCIICCTBA, KOPPO3Usd METAJIIIOB

3.2

MIPUMEHSTh OCHOBHBIC OIEPAIlMH MBICIUTEIBHON JIEATEITBHOCTH —
aHallM3 W CHHTE3, CpaBHEHHUE, O000O0IIeHNe, CUCTeMAaTHU3AINIO,
BBISIBJICHHE TPUYMHHO-CJICJACTBEHHBIX CBS3CH — JUISI HM3Y4YCHHS
CBOMCTB BEIECTB M XMMHYECKHX PEaKIIUi; €CTECTBEHHOHAYUYHBIC
METOJIbI TIO3HAHUS — HAOJIOJCHUE, M3MEPEHUE, MOJCIUPOBaHUE,

SKCIIEPUMEHT (peajbHbI U MBICJICHHBIN)




IMPOBEPAEMBIE 3JIEMEHTBI COAEP/KAHUSA

8 KUIACC

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 MeTOaX MO3HAHUS B XUMUH. UHCTHIE BEIIECTBA U CMECH. CnocoObl

paszaeneHus cMecen

1.3

ATOMBI W MOJICKYIJIBI. Xumuyeckre diieMeHTBl. CHMBOJBI XHMHYECKUX

9JICMCHTOB. HpOCTHe " CJIIOKHBIC BEIICCTBA. ATOMHO-MOHCKYHHPHOC YUCHUC

1.4

XuMHu4decKas (bopMyna. BaneHTHOCTE aTOMOB XMMHYECKHX DJIEMEHTOB. 3aKOH
IIOCTOSAHCTBA cocCTaBa BCIICCTB. OtHocuUTeNbHAS aTOMHas macca.
OTtHOCcHUTENIbHAS MOJICKYJISIpHass Macca. MaccoBasgs 1078 XHMHUUYECKOTO

9JICMCHTA B COCIMHCHUHN

1.5

KomnuectBo BemecTBa. Mosb. MossspHas Mmacca. B3anMoCBs3b KOJIMYECTBA,
Macchl UM YHMCIa CTPYKTYPHBIX €AMHHMII BemlecTBa. Pacu€rtsl mo dopmynam

XUMHUYECKHUX COCTUHEHUN

1.6

duznyueckre U XUMUUYECKHE SIBJICHUSI. XUMUYECKasi peakius U e€ Mpu3HaKu.
3aKOH  COXpaHEHHMs]  MacChl  BEIIECTB.  XUMHUYECKHE  ypaBHCHHS.
Knaccudukanus  XuUMHYECKHX  peakuuid  (COSAMHEHHUs,  Pa3lIOKEHUs,

3aMeIIeHHsI, 0OMEHA)

1.7

XUMUYECKUH HKCHEPUMEHT: 3HAKOMCTBO C€ XUMHUYECKOM TOCYIOW, C
MpaBUJIaMU paOOTHI B Ta00OpATOpHH U MIPHEMaMH OOpaIEHUs ¢ Ta00paTOPHBIM
o0opy/0BaHUEM, H3y4YEHHE M OIUcaHue (U3MUECKUX CBOICTB 00pa3LoB
HEOpPraHMYECKUX BellecTB, HaOMroAeHHe (Qu3nveckux (IUIaBJICHHE BOCKA,
TasiHHE JIbJIa, PAaCTUPAHKE caxapa B CTYIKE, KHIIEHUE U KOHJIEHCAIIUs BOJIbI) U
XUMHUYECKUX (TOpeHHe CBEeYM, MPOKAIMBAHHE MEIHOM  IPOBOJIOKH,
B3aMMOJICHICTBIE MeNla C KHUCJIOTOW) SIBICHHM, HAOJIOJICHWE U OIHCaHUE
MPU3HAKOB TMPOTEKAHWsSI XUMHUYECKUX peakiui (pas3lokKeHHe caxapa,
B3aMMOJICIICTBIE CEPHOM KHUCIOTHI C XJIOpUAOM Oapus, paszloKeHUe

ruspokcuya meau(Il) mpu HarpeBaHuu, B3aUMOAECHCTBHE XKelle3a C PACTBOPOM




conu meau(Il), m3ydenne cnocoOoB pa3iereHus: cMecei (C TOMOIIBI0 MarHuTa,
¢bunbpTpoBaHME, BHIMAPUBAHUE, NUCTUILIALUSA, XpoMaTorpadus), mpoBeneHue
OYNCTKH TIOBAPEHHON CONM, HAONIOJACHWE W ONHCAaHHE pPEe3yJIbTaTOB
MIPOBEJICHUS OIBITA, HJUTFOCTPUPYIOIIETO 3aKOH COXPAHECHHUS MAaCChl, CO3/IaHUEC

MoJIeNIe MOJIEeKYJI (ILIapOCTEP/KHEBBIX)

Baxwueiime npeacraBuTeNn HEOPraHUYECKUX BEILIECTB

2.1

Bo3ayx — cmeck razoB. CoctaB Bozayxa. Kucimopoa — aieMeHT W mpocToe
BeniecTBo. HaxoxkaeHue Kuciaopoaa B Mpupojie, GU3HUECKUe U XUMHUYCCKHUE
cBoiicTBa (peakiuu ropenus). Oxcunpl. [Ipumenenue kucimopoaa. CrocoOb
MOJTyYCHHsT KHUCJIOpOAa B J1abOpaTopuy W TPOMBINUICHHOCTH. KpyroBopor

Kuciopoaa B npupoje. O30H — amioTponHas MoAU(pUKAIL KHCIOPoaa

2.2

TeroBoil >pGeKT XUMHUYECKOW peakUud, TePMOXUMHUYECKHE YpaBHEHHS,
9K30- M DHIOTEPMHUUYECKHE peakuuu. TOIUIMBO: yroyb U METaH. 3arpsi3HEHUE

BO3/yXa, YCHJIEHUE MaPHUKOBOTO 3 deKTa, pa3pylieHHe 030HOBOTO CIIOS
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Bognopon — anemeHT u npocroe Bewiectso. Haxoxaenue Bogopoaa B IpUPOLE,
¢usnuecKke M XUMHYECKHE CBOMCTBA, NPHUMEHEHHE, CIIOCOObI MOITyYeHHS.

Kucnote! 1 comu
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MossipHblii 00bEM Ta30B. Pacy€Tbl 1o XUMHUYECKUM YpaBHEHUSIM

2.5

dusnyeckue CBOWCTBa BOAbBL. Boxa kak pactBopuTenb. PacTBOpBI.
Haceliennsie 1 HEHACBIIIEHHBIE PACTBOPBI. PAaCTBOPHUMOCTD BEIIECTB B BOJIE.
MaccoBass 101 BeEIIECTBAa B pPAaCTBOPE. XMMHUYECKHE CBOMCTBA BOJBI.
OcnoBanus. Ponb pacTBOpoB B IpHpoje U B )KU3HU udeloBeka. Kpyrosopot
BOJABl B TMpUPOJE. 3arps3HEHHE MpUPOAHBIX BOA. OXpaHa U OYUCTKA

IIPUPOJHBIX BOJ

2.6

Knaccudukanus neopranmveckux coeamneHnid. Oxcunbl. Knaccudukarms
OKCHJIOB: coJieoOpa3yromue (OCHOBHBIC, KHCIOTHBIC, aM(oTepHbIe) U
HeconeoOpa3yromue. Homenknarypa okcunoB. @u3ndeckue U XUMHUYECKUE

CBOMCTBA OKCHIOB. [loiryueHne okcuaos

2.7

OcnoBanusa. Krnaccudukanus oCHOBaHHMM: MEIOYM €W HEPACTBOPHUMBIC
ocHoBanus. Homenknarypa ocHoBanuii. du3nyeckue u XMuMUYECKHE CBOMCTBA

ocHoBaHwuil. [lonmyueHne ocHOBaHUI

2.8

Kucnotel. Knaccudpukanusa kucnor. Homenknatypa kucnor. ®usznueckue u
XUMHYECKHE cBoiicTBa KHUCIOT. Pan aktuBHOcTH MeTtaiuioB H.H. Bbekertosa.

[Tonmyuyenue kucinor

2.9

Comun. Homenknarypa coneit. dusndyeckue 1 XMMHUYECKHE CBOMCTBA COJICH.




[Tonydenue coneit

2.10

I'eneTmueckas CBA3b MECXKOY KiiaCcCaMU HEOPraHUYECCKUX COCI[I/IHGHI/Iﬁ

2.11

XHWMHUYECKUI 3KCHEPUMEHT: KAyECTBEHHOE OIpPEACIICHUE COACpPKAHUSA
KHCJIOpO/a B BO3/AyXe, MOJydyeHHe, cOOMpaHue, paclio3HaBaHUE U U3yYEHUE
CBOMCTB KHCIIOpO/A, HAOJI0/IEHUE B3aUMO/ICHCTBUS BELIECTB C KUCIOPOAOM U
YCIJIOBUSI BOSHUKHOBEHMS M NIPEKPAILEHUS TOPEHNs (1105Kapa), 03HAKOMIIEHHUE C
oOpa3uaMi OKCHJOB U OINHCAaHWE HMX CBOMCTB, MOJyuyeHHUE, coOupaHue,
pacrno3HaBaHHe M W3Y4YEHHE CBOWCTB BOJIOpOJa (FOPEHHUE), B3aUMOJICHCTBUE
BOJIOpOAA v OKCHJIOM menu(1l) (BO3MOXKHO HCIIOJIb30BaHHE
BHJICOMATEPHAJIOB), HAOJIFOICHHE OOpPA3I[OB BEHIECTB KOJUYECTBOM 1 MOJIb,
UCCIIEIOBAaHHE OCOOCHHOCTEH  pAcTBOPEHHUS BEIIECTB C  PA3JIMYHOM
pacTBOPUMOCTBIO, MPUTOTOBIECHHUE PACTBOPOB C OMNPEACIEHHON MacCOBOU
JI0JIEl PACTBOPEHHOTO BEILECTBA, B3aMMOJACHCTBHE BOJBI C MeETaJlJIaMHU
(HaTpueM W KajbleM) (BO3MOXKHO MCIOJb30BaHUE BHUACOMATEPUATIOB),
ONpEeJEICeHUE PACTBOPOB KHUCIOT M IIEJIOYEH C IMOMOIIBI HHAMKATOPOB,
uccieIoBaHlEe OOpa3[0B HEOPTaHWYECKUX BEIIECTB PA3JIUYHBIX KJIACCOB,
HaOJIl0/IeHUe W3MEHEHHs OKpacKM HHJIMKATOPOB B pPAacTBOpax KHUCIOT U
niesnouei, n3ydenue B3auMmozeiicteus okcuna meau(Il) ¢ pactBopom cepHoit
KHUCJIOTBI, KHCIOT C MeTaJylaMH, peakUuil HeWTpalu3aluu, IOJydyeHUe
HEpPaCTBOPUMBIX OCHOBAHMM, BBITECHEHHWE OJIHOIO METaula APYruM U3
pacTBOpa COJM, PEIICHUE PKCIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BaxHenme

KJIaCChI HCOPraHN4YCCKUX COGHHHGHHﬁ))

[Tepuoanueckuii 3axoH u [lepuoanueckas cucteMa XUMHIECKHX 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). DJIEMEHTh, KOTOpble 00pa3yroT aM@oTepHbIe

OKCHUABI U TUAPOKCHUBI

3.2

[Tepuonnueckuii 3akoH. llepmoanueckas cucremMa XUMHUYECKUX DJIEMEHTOB
JH.UM. MengeneeBa. KopoTkonepuonHas W UIMHHONEpPUOIHAs (HOPMBI
Ilepuonuueckorn cucrembl xumudeckux osneMmeHToB .M. Menaeneena.
IIepuons! u rpynnel. @U3HYECKHUI CMBICHI HOPAIKOBOIO HOMEPA, HOMEPOB

nepuoja U rpymnibl AJIeMeHTa

3.3

Crpoenue aromoB. CoctaB aTroMHbIX a1ep. M3oTonel. Dnexktponsl. CTpoeHue




AJICKTPOHHBIX 000JIOYEK aTOMOB TeEpBBHIX 20 XHUMHYECKHX DSJIEMEHTOB
[Tepuonnueckont cucremsl [I.1. Menaeneesa. XapakrepucTuka XUMHYECKOTO

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

3.4

3aKOHOMEPHOCTH HW3MEHEHHUs pajuyca aTOMOB XHUMHUYECKHX 3JEMEHTOB,
METAIMYECKMX M HEMETANINYECKUX CBOMCTB IO TpyNIaM M IEPUOJAM.
3nauenue Ilepuoanueckoro 3akona u [leproguueckoil CUCTEMBI XUMHUUECKHUX
3JIEMEHTOB JUIsl pa3BUTHs Hayku W npakTuku. .. MenaeneeB — yu€Hblii U

IpaKJaHUH

3.5

Xumnueckass cBa3b. KoBaneHTHass (HOJsipHass W HEMOJSIpHAsi) CBS3b.

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

3.6

Crenenb okuciaeHnsd. OKUCINTEIIFHOBOCCTAHOBUTEIBHEIC pCaKIuu. Hpoueccm

OKHUCJIEHHS B BOCCTaHOBJIEHHS. OKUCIIMTEIN U BOCCTAHOBHUTEIIH

3.7

XVUMHUYECKUH OSKCIIEPUMEHT: H3y4YeHHE OOpas3loB BEUIECTB METAJIOB U
HEMETAJIJIOB, B3aUMOJIECHCTBUE THIPOKCHIA LIMHKA C PACTBOPAMM KHUCIIOT U
LIEJI0YEH, IIPOBEICHUE OIBITOB, WIIIIOCTPUPYIOIIUX IIPUMEPBI OKUCIUTEIbHO-

BOCCTAaHOBUTEJBbHBIX peakluil (ropeHue, peakliuy pas3ioKeH!s, COeTMHEHUS)

9 KVIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

BemectBo u xumunyeckas peakuus. Ilosropenune

1.1

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

CUCTCMC U CTPOCHUCM UX AaTOMOB

1.2

CrpoeHune BemiecTBa: BHJbI XMMHUYECKOW CBSA3M. THIBI KPUCTAIIIMYECKHX
pemEToK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THIA KPUCTANIMYECKON
peméTK M BHMJAa XUMHUYecKOoM cBs3u. Knaccudukanus um HOMEHKIaTypa
HEOPraHUYECKUX BEUIECTB (MEXIyHAapoJHas U TpUBHAJbHas). XUMHUYECKHE
CBOMCTBAa BELIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KJAcCaM HEOPraHMYECKHX

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

1.3

Knaccudukanus XuMu4ecKux peakiuuii o pa3InyHbIM MPU3HAKaM (110 YUCITY U

COCTaBY YYacCTBYIOIIMX B PEaKIMM BELIECTB, MO TeIoBoMY 3ddeKTy, 1o




W3MCHEHHIO CTCIICHEH OKHCIIEHHSI XMMHUYECCKHX 3JICMCHTOB, IIO 06paTI/IMOCTI/I,
o  y4acTuro I(aTaJ'II/I3aTOpa). DOK30- H OHAOTCPMHUYCCKUC  PCAKIUU,

TCPMOXUMHNYCCKNEC YPAaBHCHUS. Ilonstue o CKOPOCTH XHUMHYISCKOMN p€akuuu

1.4

[Tonsitre 00 0OpaTUMBIX U HEOOPATUMBIX XUMHUUECKHUX peakuusax. [lonstue o
TOMOTEHHBIX W TETEpOreHHbIX peakuusax. lloHAaTne o XuMHUUECKOM
paBHOBecuH. DakTOpbI, BIMSIONIME HA CKOPOCTb XMMHUYECKOW peakuuu u

IMOJIOKCHHUEC XUMHUUYCCKOI'O paBHOBCCHUA

1.5

OKUCIINTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEAaKLMH,  JIEKTPOHHBIA  OamaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHON  peakuuu. CocTaBieHUE ypaBHEHUN
OKHCIIUTEIbHO-BOCCTAHOBUTEBHBIX PEAKUUl € HCHOJIb30BAHUEM MeETOoJa

AIEKTPOHHOTO OasiaHca

1.6

Teopust ANEKTPOIIUTUYECKON TUCCOIMALIMU. DIIEKTPOJIUTHI U HEAJIEKTPOJIUTHI.
KarnoHnsl, aHMOHBI. MeXaHHU3M AMCCOLMALMY BEIIECTB C PAa3JINYHBIMU BUAAMU
XUMHYecKol cBsi3u. CreneHb auccounanyy. CUIIbHBIE U C1a0ble SIEKTPOIMUTHI.
Peakiun nmonHoro oomMeHa. Y cioBus MPOTEKaHUSI PEAKIIMA MOHHOTO OOMEHa,
MIOJIHBIE U COKpall€HHbIE MOHHBbIE ypaBHEHUs peakiuil. CBONCTBa KUCIOT,
OCHOBAaHMH M COJEH B CBETE€ MPEICTABICHHH 00 3IEKTPOIUTUIECKON

nucconnanuu. KauecTBeHHbIEe peakiiuu Ha HOHBIL. [loHATHE 0 THApOIN3E conen

1.7

XUMHUECKUH IKCIIEPUMEHT: O3HAKOMIICHHE C MOJCIISIMH KPUCTAJUIMYECKUX
pPENIETOK HEOPTaHUYECKUX BEIIECTB — METAUIOB U HEMETaUIoB (Tpaduta u
ajMasa), CJIOXKHBIX BEIIECTB (XJIOpUa HATPHSs); UCCICAOBAHNE 3aBHCUMOCTH
CKOPOCTH XHMHUYECKON pEeaKkiuu OT BO3JIEHCTBUS Pa3IUYHBIX (HaKTOPOB;
UCCIICIOBAaHUE  DIIEKTPOIPOBOJHOCTH  PAcTBOPOB  BEIIECTB,  Ipoliecca
JMCCOIMAIIUM  KHUCJIOT, IIeJIo4Ye W colieii (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMAaTEPHUAIOB); IIPOBEJEHUE OMNBITOB, WJUIIOCTPUPYIOLIUX IPU3HAKU
MPOTEKaHUs PEaKIMii HOHHOTO0 0OMeHa (00pa3oBaHUE OCaIKa, BBIJICIICHHE Ta3a,
o0pa3oBaHUe BOJbI); ONBITOB, WUIOCTPUPYIOIIHUX MPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX peakUuil (TOpeHne, peakui pas3iokeH!s, COeIUHEHN);
pacrmo3HaBaHWE HEOPTaHMYECKUX BEIIeCTB C TIOMOIIBID KadyeCTBEHHBIX

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

Hemeranne u ux COCIUHCHU A

2.1

O6mast xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTernmeHu okucieHus. CTpoeHue U (PU3NYECKUE CBONCTBA
MPOCTHIX BEMIECTB — TAJIOFEHOB. XMUMUYECKUE CBOKWCTBA HA MPUMEPE XJIOpa

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




CosgHast KHCJIOTAa, XUMHUYECKHE CBOWCTBA, IIOJYyYEHHE, MPUMEHEHHUE.
[elictBue xJiopa M XJOPOBOJOPOJAa Ha OpPraHW3M 4eloBeka. BakHeiuiue

XJIOPUABI U UX HAXOXKICHUC B IPUPOAC

2.2

O6mas xapakrepucTtuka 3meMeHTOB VIA-rpynnsl. OCOOEHHOCTH CTpPOEHUs
aTOMOB, XapaKTepHbIe cTereH okucaeHus. CTpoeHue 1 pu3nveckue cBoiicTa
NPOCTBIX BEIIECTB — KHCIOPOAAa M Cepbl. AJUIOTPONHBIE MOAM(DUKAUU
KHCJIOpOJa U cepbl. XUMHUECKHE CBOWCTBa cepbl. CepoOBOAOPOA, CTPOCHHUE,
¢u3nueckne M XUMHUYECKHE CBOMCTBAa. OKCHABI cepbl Kak IMPEICTaBUTENN
KHUCJIOTHBIX OKcHJIOB. CepHas KUCIIOTa, GU3NYECKUE U XUMUYECKUE CBOMCTBA
(ob1ue Kak mpeAcTaBUTeNs Kilacca KUCIOT U cnenuduyeckue). XuMHUUecKue
peakuuy, JexKalire B OCHOBE MPOMBIIIJIEHHOIO croco0a MOJyuYeHus: cepHon
kucioThl. [Ipumenenne. Conu cCepHOWM KHUCIIOThI, KAUECTBEHHAsl pEaklMs Ha
cynbhar-uoH. HaxoxaeHue cepbl u € coeMHEeHUH B mpupoae. XUMHIECKOE
3arps3HEHHE OKPY’KaIoIel Cpebl COeIUHEHUSIMU CEpPbl (KUCIOTHBIE AOMKIU,

3arpsi3HEHUE BO3/IyXa U BOJOEMOB), CIOCOOBI €0 MPEA0TBPAILCHUS
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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 mpupoze.
AmMMmHuak, ero (Qu3MuUecKMe W XUMHUYECKHE CBOICTBA, TIIOJydYeHHE U
npumenenue. Conu aMMOHUS, MX (U3UYECKHE M XUMHUYECKHE CBOMCTBA,
npumeHenne. KauecTBeHHast peakiusi Ha MOHbI aMMOHHUSI. A30THas KUCIIOTa, €€
noJrydeHue, Gu3nIecKre 1 XUMUUYECKHEe CBOMCTBA (OOIIHMe KaK MPeCTaBUTEIIS
KJacca KUCIOT M cnenuduyeckue). Vcnonap3oBaHWe HUTPATOB U COJIEH
aMMOHHS B KaueCTBE MHHEPAIBHBIX yH0OpeHWi. XUMHUECKOe 3arps3HEeHHE
OKpY’Kalollel cpeibl COeTUHEHUAMU a30Ta (KUCIIOTHBIE J0XK]HU, 3arps3HEHUE

BO3]1yXa, MMOYBBI U BOJJOEMOB)
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®docdop, amnorponHsie Moaupukanuu pocdopa, GuzNUECKUe U XUMUYECKUE
cBoiictBa. Oxcun dochopa(V) u dochopnas kucnora, QGu3MYecKue u
XUMHUYECKHE CBOWCTBA, monydeHue. Mcmonp3oBanue (ochaToB B KadyecTBe

MUHEPAJIbHBIX YI0OpEeHUN

2.5

OO6mas xapakrepuctuka 3aeMeHTOB IVA-rpynmel. OcOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHU OKUCIEHUA. YTIJIEepoJd, alJIOTPOIHBIC
Mou(pUKalMK, pacnpocTpaHEHHE B Ipupoje, (u3NYecKue U XMUMHYECKHE
cBoiictBa. Ancop6mus. Kpyrosopot yriepozaa B npupojae. OKCHIIBI yTiiepo/a,
X (QU3NUecKre U XUMUYECKHE CBOWCTBA, JEHCTBHUE HA KUBBIE OPTaHU3MBI,

INOJIYYCHHC U IPUMCHCHUC. DKOJIOTHYECKHE HpO6J'I€MBI, CBA3aHHBIC C OKCHAO0M




yraepona(IV); rumore3a rino0anbHOTO MOTEIUICHHS KIMMAaTa, MapHUKOBBIN
a¢pdexr. YrompHas KHCIOTa U €€ comM, uX (PU3MUecKHue W XUMUYECKUE
CBOICTBa, Moy4yeHue U npuMeHeHue. KauecTBeHHas peakiys Ha kapOOHAT-
WoHbIL. Vcronb3oBaHre kKapOOHATOB B OBITY, MEHUIIMHE, TPOMBIILICHHOCTH U

CEJILCKOM XO3SAHCTBE

2.6

[lepBoHauanbHble MOHATHS 00 OPraHUYECKUX BELIECTBAX KAaK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, ATWUJIEH, aleTHJIeH, 3TaHOJ, TJIMLEPHH, YKCYCHas
kucnota). Ux coctaB m xumuueckoe ctpoeHue. IloHsTHE O OMOJIOTHMYECKH
Ba)XHBIX BEILECTBAX: XMpaX, OelIkax, YIJIeBOJAaX — M MX POJIU B JKU3HHU
4yesoBeKa. MaTepuaabHOE €IMHCTBO OpPraHMYECKUX W HEOPraHMYECKHX

COEeIMHEHUN

2.7

Kpemuuii, ero ¢usnueckue u XUMHUYECKHE CBOWCTBA, I[OJyY€HHE U
npumeHeHne. CoennHeHUs KpeMHUs B mpupoje. O0uue npeacraBieHus oo
okcuze kpeMHusi(IV) u kpeMuueBoit kucnore. CHIIMKAThl, UX UCIOJIb30BaHUE B
OBbITY, MEIUIIUHE, TIPOMBILIUIEHHOCTH. Ba)kHelne cTpouTenbHble MaTepUabl:
KepaMHKa, CTEKJIO, IIEMEHT, OeTOH, keie300eToH. [Ipobrembl Ge3omacHOro

HCITIOJIB30BAHUSA CTPOUTCIIbHBIX MaTCpHUAJIOB B HOBCCI[HGBHOﬁ KU3HU

2.8

XUMUYECKUI 3KCIIEPUMEHT: U3ydeHHe 00pa3lioB HEOPraHWYECKUX BEIIECTB,
CBOMCTB COJISHOM KUCJIOTHI; IIPOBEICHNE KAYECTBEHHBIX PEAKLUKA Ha XJIOpUI-
WOHBl M HAOJIOZEHHE MPHU3HAKOB HMX MPOTEKAHHUS; OMbBITHL, OTpakarollue
¢du3nUeckre U XMMHUYECKUE CBOICTBA rallor€HOB U UX COETUHEHUH (BO3MOXKHO
UCIIOJIb30BaHUE BUEOMATEPHUATIOB); O3HAKOMJIEHHE C 00pa3liaMH XJIOPHUIOB
(rajoreHuIOB); O3HAKOMJIEHME C OOpasllaMu cepbl U €€ COeIUHEHUSIMU
(BO3MOKHO HCIIOJIb30BAHME BHJIEOMATEPHANIOB); HAOIIOAECHHME Ipoliecca
oOyriiMBaHuUs caxapa Mo/l ICMCTBUEM KOHIIEHTPHUPOBAHHOW CEPHOW KUCIIOTHI;
U3yueHHE XMMHYECKHX CBOMCTB Pa30aBICHHON CEPHOI KUCIOTHI, TPOBEACHUE
KayeCTBEHHON peaklud Ha Ccylab(ar-uoH U HaOJI0/eHUWEe Tpu3HaKa eé
MPOTEKaHUs; O3HaKOMJICHHE C (PU3MYECKUMU CBOMCTBAMU a30Ta, hocdopa u ux
COeMHEHUI (BO3MOXHO HCIIOJIB30BAaHUE BHJICOMATEPUANIOB), OOpa3laMu
a30THBIX U (pochopHBIX y10OpeHnid; ToTydeHrne, CoOnpaHue, pacrio3HaBaHue U
M3y4YEHHE CBOMCTB aMMHUaKa; IPOBEJCHHE KAUECTBEHHBIX PEAKUUi Ha HOH
aMMOHMS M (dochaT-uOH U HU3Y4YEHHE NPU3HAKOB HUX NPOTEKaHUS,
B3aMMOJEMCTBHE KOHIEHTPUPOBAHHOMN a30THOM KUCIIOTHI C MEBIO (BO3MOXKHO
UCIIOJIb30BAaHUE BHIEOMATEPUANIOB); U3YyYEHHUE MOJENEeH KpUCTAIIIMUYECKUX
peméTok anmasza, rpadura, (QyaepeHa; O3HAKOMJIEHHE C IPOLIECCOM

aIcopOIMK pacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOHCTBOM




NPOTHBOTAa3a; MOJy4YeHHE, COOMpaHue, paclio3HABaHHE W M3yYCHHE CBOWCTB
YIJIGKUCIIOTO Ta3a; MPOBEICHHE Ka4eCTBEHHBIX DPEaKlIuid Ha KapOOHAT- U
CUIJIMKAT-UOHBI W H3YYCHUC IIPU3HAKOB HX IMPOTCKAHUSA, O3HAKOMIICHHUC C
NPOAYKIUEH CHIMKATHOW MPOMBIIIJICHHOCTH; PEUICHUE KCIIEPUMEHTAIBHBIX

3a71a4 110 TeMe «BakHennme HeMeTaUIbl 1 UX COEIUHEHUS)

Mertamisl 1 uX COCIUHCHUA

3.1

OO6mias XxapakKTepUCTUKA XUMHUYECKUX IJIEMEHTOB — METAJUIOB HA OCHOBAHHUH
nx nosoxeHus B llepumogmueckor cucreMe XUMHYECKUX 3iemeHToB J[.H.
MenneneeBa u ctpoeHus aromoB. CTpoeHHe MEeTaJIOB. MeTarinieckas CBsI3b
U METaJUIMYeCKas KPUCTALIMYECKas pelmIETKa. JIEKTPOXUMUYECKUN Pl

HAIPSHKCHUN METaJIOB

3.2

dusnuecKkue U XMMUYEeCKHe CBOWCTBAa MeTayIoB. OO0I1e criocoObl NOTyYeHUs
MmeTasuioB. [ToHATHE 0 KOPPO3UM METAIIIOB, OCHOBHBIE CIIOCOOBI 3aLUTHI UX OT
koppo3uu. CriaBsl (CTajib, YyTr'yH, JIOPATIOMHUHUAN, OpOH3a) U UX IPUMEHEHHE

B OBITY U IPOMBIIIIEHHOCTH
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[Ilenounsle MeTaybl: MosiokeHue B Ileproanueckoil cucTeMe XUMHYECKHX
anemeHToB /.M. MeHnzeneeBa; cTpoOeHUE UX aTOMOB; HaX0XKJIEHUE B IIPUPOJE.
duznyeckue 1 XMMUYECKHE CBOICTBA (Ha mpuMepe HaTpus U Kaius). OKCUIbI
U TUJIPOKCUABI HaTpus W Kamus. [IpuMeHeHMe LIeNOYHBIX METAUIOB U HX

COEIMHEHUN

3.4

IIlenouno3eMenbHbIE METAIBI MarHui W KaJdbI[UM: IIOJ0XKEHHE B
[lepuonuueckoit cucteme xumuyeckux snaeMmeHToB J[.M. Menneneena;
CTPOEHUE UX aTOMOB; HaXOXJeHHE B mnpupone. Ousznueckue U XUMUYECKUE
CBOMCTBA MarHusl W Kaibliud. BakHeWmme coeauHeHWs Kaiublus (OKCHI,

THIPOKCHL, CONH). JKECTKOCTH BOJBI U CIIOCOOBI €€ yCTpaHEHHS

3.5

AnromuHui: nonoxenue B Ilepuonuueckoil cucTeMe XMMHUYECKUX 3JIEMEHTOB
J.11. MenneneeBa; CTpoeHHe aTOMa; HaXOKIEHHE B npupoje. Pusndeckue u
XMMHUYECKHE CBOMcTBa amOMUHMA. AMQOTEpHbIE CBOMCTBA OKCHIa U

TUAPOKCH]IA AITFOMUHUS

3.6

Keneszo: nonoxenue B [lepuonnueckoi cucteMe Xummyeckux snementon J1.1.
MeHeneeBa; CTpoeHHE aToMa; HaxoXKJIeHWe B mpupozae. dusnueckue u
XUMUYECKHUE CBOMCTBA xene3a. OKcuipl, ruapokcuabl U conu xenesa(ll) u

xene3a(lll), ux coctas, CBOMCTBA U TIOJIyYCHHUE

3.7

XUMUYeCKU OKCIICPUMECHT: O3BHAKOMIJICHHUE C 06pa3uaMH MCETAJIOB H CIIJIaBOB,

uX (PU3MYECKMMHU CBOWCTBAMH;, M3YUYECHHUE PE3yJIbTATOB KOPPO3UU METAJIOB




(BO3MOXHO HCITOJIb30BAaHUE BUJICOMATEPHAIIOB), 0COOEHHOCTEH
B3aMMOJCHCTBHSI OKCHIA Kalbllid M HaTpus C BOAOM (BO3MOXKHO
UCIIOJIb30BaHUE BUCOMATEPHAJIOB); MCCIECIOBAHNE CBOMCTB KECTKOM BOJIBI,
mpoliecca TOPEHHUs JKejue3a B KHUCIOpoae (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB); MPU3HAKOB MPOTEKAHUS KAU€CTBEHHBIX PEAKIINI Ha NOHBI
(Maraus, Kaublus, amoMuHMs, uHKa, xkenesa(ll) m xemesza(Ill), mexu(1l);
HaGHIO,Z[eHI/Ie 1 OIIMCAaHUC TPOUCCCOB OKpAllIMBAHUS IIJIAMCHHA NOHAMUW HAaTpPUA,
Kausg ©  Kajablusg (BO3MOXKHO  WCIIOJIb30BAaHHWE  BHJIEOMATEPHAIIOB);
uccienoBanre amQpoTepHBIX CBOMCTB THJIPOKCHIA aIOMUHUS U TUIPOKCHUIA
OUHKA; pCHICHUC SKCIICPUMCHTAJIBHBIX 3a1a4 110 TEMC «Baxueimnme MeTaJuIb

H UX COCAUHCHUA»

XuMmus u OKpYyzKaroias cpeaa

4.1

Hosrie MaTCpHralibl U TECXHOJIOTHUH. BemectBa u MaTepuajbl B MMOBCEIHEBHOM
JKU3HHU YeJI0BeKa. XUMUS U 300pPOBLE. besomacHoe HCIIOIB30BaHNE BEIIESCTB U
XUMHNYCCKHUX peaKHHﬁ B 6BITy. HepBa;I nmoMomp Mmpu XUMHYCCKHX OXKOT'aX U

OTPABJIEHUAX

4.2

OCHOBBI  JKOJIOTUYECKOW  TPaMOTHOCTH.  XHMHUYECKOE  3arpsi3HEHHE
okpy>karotieit cpeast [IJIK. Poib XumMuu B penieHur 3KOJIOTHIECKUX MTPOOIIEM.
[IpupoaHble MCTOUYHUKU YTIEBOAOPOAOB (Yrosib, MPUPOIHBIN ra3, HE(Tb),

MPOYKTHI UX MEePePabOTKH, UX POJh B OBITY M MPOMBIIIIIEHHOCTH

4.3

XUMUYECKUH IKCIIEPUMEHT: U3ydeHue 00pa3lioB MaTepraioB (CTEKJIIO, CIIJIaBbI

MCTAJIJIOB, MOJIMMCPHELIC MaTCpI/IaHBI)




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

Kona
NpoBepPsIeMOro
TpeOoBaHMs

IIpoBepsiemble TpeGOBaHUS K IPeIMETHBIM pe3yJbTaTaM
0a30BOr0 ypOBHSI 0CBOEHHSI OCHOBHOI 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOTI'0 0011ero odopasosanus Ha ocHoBe PI'OC

1

IIpencraBnenue:

1.1

O TI0O3HABaEMOCTH SIBIICHHM MHPUPOIBI, MOHUMaHHE OOBEKTHUBHOMN
3HAYUMOCTH OCHOB XMMMYECKOHM HayKH Kak 00JacTh COBPEMEHHOIO
€CTECTBO3HAHUS, KOMIIOHEHTa OOILEeH KyJbTypbl M MPAaKTUYECKOMH
NEATEIbHOCTH YEJIOBEKAa B YCIOBHUSAX COBPEMEHHOIO OOIIECTBa;

MMOHUMAaHUC MECTAa XUMHUHU CPCIU APYTUX €CCTCCTBCHHLIX HAYK

1.2

O HAYYHBIX MCTOAAaX IIO3HAHUA, B TOM YHUCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUYCCKUX METOJAX HMCCICAOBAHUSA BCIICCTB W HN3YUYCHUSA
XHUMHUYCCKUX peaKHHﬁ; YMEHUEC HCIOJB30BATH MOACIU  IJId

OOBSICHEHUS CTPOCHHSI AaTOMOB U MOJICKYJI

1.3

o cdepax mpodhecCHOHATBLHOM AeITeTFHOCTH, CBI3aHHBIX C XUMHEH 1
COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTIIKEHHSIX
XMUMUYECKON HAyKH, YTO MO3BOJHUT OOYYaroIIUMCS pacCMaTpUBATh
XUMUI0O Kak cdepy cBoell Oyaymieil  npodeccuoHanIbHOU
NESITEeIbHOCTH M CHCNIaTh OCO3HAHHBIM BBIOOP XHUMHUHM Kak
npodMILHOTO MpeaMeTa NpU Tepexoje Ha YPOBEHb CPEIHETo

o0mero oopazoBaHus

BJ'Ia,Z[eHI/Ie CHCTEMOM XHMHYECKHUX 3HAHUU U YMCHHUEC IIPUMCHATDH

CUCTCMY XUMHNYCCKUX 3HaHI/II71, KOTOpas BKIIIOYACT:

2.1

BOKHEUIINE XUMUYECKUE TOHSTHUS: XUMHUYECKUN BJIIEMEHT, aToM,
MOJIEKyJIa, BEHIECTBO, MPOCTOE U CI0XKHOE BEUIECTBO, OJHOPOIHAS U
HEOJIHOPOAHAs] CMECh, OTHOCHUTENIbHBIE ATOMHAasi M MOJIEKYJIsIpHas
MaccChl, KOJMYECTBO BEIIECTBA, MOJb, MOJISIPHAs Macca, MOJISIPHBIN
00BEM, OKCH, KHCIIOTa, OCHOBaHHUE, CONb (CPEmHss), XMMUYeCcKas
peakius, peaklMu COCIWHEHUS, PEaKIUU PAIOKCHHS, PEAKIUN
3aMeIIeHus], peakiuu oOMeHa, TeroBor 3((deKT peakuuu, 3K30- U
SHAOTEPMHUUYECKUE PEAKIMH, PACTBOpP, MaccoBas JOJS XUMHUYECKOTO

OJICMCHTA B COCAMHCHHUHM, MacCCOBasd J10Jd W  HNPOUCHTHAA




KOHIIEHTPALIKs BELIECTBA B PACTBOPE, SIAPO ATOMA, SIEKTPOHHBIN CIION
aTomMa, aToOMHas OpOWTaj b, paJlyC aTroMa, BaJIEHTHOCThb, CTENECHb
OKHCJICHUS, XUMUYECKas CBSI3b, AIEKTPOOTPHUIIATEILHOCTD, MOJISIpHAS
W HETOJsipHAsi KOBAJICHTHAsl CBs3b, MOHHAS CBS3b, METAJUITMYECKAs
CBSI3b, KPUCTAJUTMUECKAs pelIETKA (aATOMHAs, HOHHAs!, MEeTaJTMYecKas,
MOJIEKYJISIpHasi), MOH, KaTUOH, aHUOH, 3JIEKTPOJIUT U HEIJIEKTPOJIUT,
ANIEKTPOIUTUYECKAs JAUCCOLMAIUS, PEaKIUd HOHHOTO OOMEHa,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENIBHBIE ~ PEAKIUH,  OKUCIHUTETh U
BOCCTaHOBUTEJb, OKUCICHHE W BOCCTAHOBJIEHHE, AJIEKTPOJIU3,
XAMHYECKOE PaBHOBECHE, OOpaTHMBIE M HEOOpaTHUMbBIE DPEaKIWH,
CKOpPOCTh XUMHYECKOW peakuuu, Karamuzarop, I[IJIK, kopposus

METaJI'IOB, CIIJIaBbI

2.2

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

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

AIEKTPOIUTUUECKON JUCCOIHAIIIHI

Brnanenue ocHOBaMM XMMUYECKOW TPaMOTHOCTH, BKITFOUAIOLIECH

3.1

yMEHHE TPaBHJIBHO HCIIOJb30BaTh M3YYEHHBIE BEIIECTBA U
MaTepuaigbl (B TOM YHUCIIE MUHEpalbHbIE YJOOpEHUs, METAUIbl U
CIIaBBl, TPOJYKTHl INEPEepadOTKH  HPUPOTHBIX  HCTOYHUKOB
yIJ1€BOAOPOAOB (YIJIs, IPUPOIHOrO ra3a, HehTH) B OBITY, CEIbCKOM
XO3AHCTBE, Ha TNPOM3BOJCTBE W TOHWMAaHHWE 3HAYCHUS IHKHUPOB,
OeNKOB, YIJEBOAOB /ISl  OpraHM3Ma  4YeJlOBEeKa; yMEHHUE
MIPOTHO3UPOBATH BIIMSHHUE BEIIECTB M XMMHUYECKUX IPOLECCOB Ha

OpraHM3M YeJIOBeKa U OKPYKAIOUIYI0 MPUPOJHYIO CPEIy

3.2

YMCHHUC UHTCIPHUPOBATH XUMHWYCCKHUEC 3HAHHA CO 3HAHUAMH JAPYTUX

yueOHBIX TIPEAMETOB

33

HAJIMYHUE OTBITa pabOTHI C PA3IMYHBIMUA UCTOYHUKAMU WH(DOpMAITHN
M0 XUMHUH (Hay4yHas U HAy4YHO-TIOMYyJIsIpHAas JHUTEparypa, CIOBapH,

CIIPaBOYHMKH, UHTEPHET-PECYPCHI)

34

yMEHHE OOBEKTHBHO OICHMBATH WH(POPMAIMIO O BEHIECTBAX, UX
MpEeBpalICHUSIX UM  NPAKTUUYECKOM TPUMEHEHHUM U yMEHHE

HCIIOJIB30BaTh €€ I pemicHud yLIC6H0-H03HaBaTCJIBHLIX 3aaa4

BJ'IaI(eHI/Ie OCHOBaMH ITOHSTHHHOI'O arrapara U CHUMBOJIMYECKOTO




SA3bIKa XUMHH JJIs1 COCTaBJICHUA q)OpMy.]'I HCOpPraHNM4YCCKUX BCHICCTB,
ypaBHCHI/Iﬁ XHUMHUYCCKUX peaKuHﬁ; OCHOBaMH XHUMHYECKOU

HomeHknatypsl (IUPAC u TpuBHnanbHOi)

YMmeHne o0bACHATH CBA3b MOJIOKEHUS AeMeHTa B [lepuonnyeckoit

CUCTCMC C YHUCIIOBBIMHU XAPAKTCPUCTHKAMU CTPOCHUA aATOMOB

5 XUMUYECKUX DJIEMEHTOB (COCTaB W 3apsia sapa, OOIlIee YHUCIIO
AJIEKTPOHOB), paclpeiesieHUEM HIIEKTPOHOB IO SHEPreTHUYEeCKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPUOIOB, KaIHs U KAIbIIUs
[IpencraBinenue O  MEPUOJWYECKONM  3aBUCUMOCTH  CBOWCTB
XUMHUYECKUX JIEMEHTOB (paguyc aToMa, 3JIEeKTPOOTPHULIATEIHHOCTS),
6 MPOCTBIX M CJOXHBIX BEIIECTB OT IOJIOXKEHUSI 3JIEMEHTOB B
[lepuonnueckoii cucreme (B MajblXx TMEPUOIAX W  TJIABHBIX
MOATPYNIax) 1 3JEKTPOHHOTO CTPOSHUS aTOMa
7 YMmeHue KinaccupuIupoBaTh:
7.1 XUMUYECKUE FTEMEHTHI
7.2 HEOPraHUYEeCKHE BEIIeCTBA
7.3 XUMHUYECKHE PEAKIIUN
8 YMeHue onpenensiTh:
o1 BAJICHTHOCTh M CTETICHb OKHCIICHUS] XUMUYECKHUX DJIEMEHTOB, 3apsil
' HOHA
g2 BUJ XMMUYECKOW CBSI3U M THUI KPUCTAUTMUECKOH CTPYKTYpHI B
' COCIMHEHMSIX
8.3 XapakTep Cpe/bl B BOJHBIX PACTBOPAX BEIIECTB (KUCIOT, OCHOBAHHH)
8.4 OKHCJIUTENIb 1 BOCCTAHOBUTEb
9 YMeHue xapakTepu3oBaTh (pU3ndecKue U XUMUIECKHUE CBOMCTBA:
MPOCTBHIX BEIIECTB (KUCIOPOA, O30H, BOJOPOX, TrpaduT, anmMas,
9.1 KpeMHu#, a3or, docdop, cepa, XJIop, HATpUH, Kajauil, MarHui,
KaJIBIIMH, aTFOMHHHH, KEJIe30)
CIIO)KHBIX BEIIECTB, B TOM YHUCJIE HMX BOAHBIX PacTBOPOB (Boja,
aMMHUaK, XJIOPOBOAOPOJ, CEPOBOJAOPOA, OKCHIBI M THUIPOKCHUIBI
97 MetaiioB [-IIA rpynn, amromunus, meau (II), nunka, xenesa (II u

III), oxcuast yriuepoaa (I u IV), kpemuus (IV), azota u dpocdopa (I11
u V), cepol (IV u VI), cepuucras, cepHas, a30TUCTasi, a30THasi,

dhocdopHas, yroibHas, KpeMHUEBasI KHCJIOTA U MX COJIH)




MIPOrHO3UPOBaTh W  XapaKTepU30BaTh CBOMCTBAa BELIECTB B

3aBUCUMOCTH OT UX COCTaBa WU CTPOCHUSA, TPUMCHCHUC BCUICCTB B

73 3aBUCUMOCTH OT HX CBOWCTB, BO3MOXHOCTh IPOTECKAHUS
XUMHUYECKUX TMPEBPAIICHUN B PA3IMYHBIX YCIOBHSIX
10 YMeHHe cOCTaBIATh MOJIEKYJISIPHBIE M MOHHBIE YPABHEHUS PEaKLIUi,
B TOM YHCIIE:
10.1 peakuuii HFOHHOTO OOMeHa
10.2 OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKINN
103 WUTIOCTPUPYIOUINX XUMUYECKHE CBONCTBA H3YYEHHBIX KJIACCOB
' (rpymnim) HEOPraHMYECKUX BEILECTB
10.4 MIOATBEPKIAIOIINUX T€HETUYECKYI0 B3aUMOCBS3b MEXKYy HUMU
11 YMeHnue BIYUCIATh (IPOBOINUTE PACUETHI):
11 OTHOCUTEIFHYIO MOJIEKYJISIPHYIO M MOJSPHYIO 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 (3HaHne OCHOB):
OCHOBHBIMH  METOJaMH HAyYHOTO TIO3HaHWsS (HAOIIO/IeHue,
191 HU3MEepeHHe, SKCIIEPUMEHT, MOJISJIUPOBAHUE) MTPH U3YUCHHUH BEIIECTB
' U XUMUYECKHX SIBJICHHI; yMmMeHue c(opmMyiupoBaTh MnpodiieMy u
MPEJIOKUTH MMyTH €€ pelIeHuUs
122 Oe3omacHoil pabOThl ¢ XMMHYECKUMHU BEIIECTBAMHU, XUMHYECKON
' MOCYION U JIAOOpaTOPHBIM 000PYIOBaAHUEM
MpaBUiIaMu 6e30macHoOro oOpareHus c BEILIECTBAMH,
UCIOJIb3YEMBIMU B TMIOBCEIHEBHON JKU3HH, IPABUJIAMU MTOBEACHUS B
123 HEeJSIX COepeKESHHsI 30POBhsl U OKPYIXKAIOUICH MPUPOIHOU CPEIIbI;
' MMOHMMAaHKE BpeJa (0MacHOCTH) BO3/IEHCTBUS HA JKUBBIE OPraHU3MBI
onpeaenEHHbIX BEILIECTB, croco6oB YMEHBLIECHUS u
MPEAOTBPAIIEHUS UX BPEIHOTO BO3ICUCTBUS
3 Hannumne npakTHdeckux HaBBIKOB TUIAHUPOBAHUS M OCYIIECTBICHUS
CJIEIYIOIINX XUMHUECKUX IKCIIEPUMEHTOB:
13.1

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




O3HAKOMIJICHHUE C (1)I/I3I/ILIGCKI/IMI/I U XUMHWYCCKUMU SABJICHUSAMU, OIIBITHI,

HINTIOCTPUPYIOIIUEC TPU3HAKU IIPOTCKAHHUA XUMHUYCCKUX peaxunﬁ

13.2

U3y4eHHe CIIOCO00B pa3JeNeHus cMecel

13.3

MIOJIyY€HUE KHUCJIOpPOJAa M H3YYEHHE €ro CBOICTB; IOJIY4YEHHE
BOJIOPOJA ¥ U3YUYEHHUE €ro CBOMCTB; MOJYyYEHNE YIVIEKUCIIOro ras3a u
U3y4EHHE €ro CBOMCTB; IIOJYyYEHHUE aMMHaKa W M3YUEHHUE €ro

CBOWCTB

13.4

IIPUTOTOBJIEHUE PACTBOPOB C OIPEACIEHHON MAaCCOBOM JOJIEH

PacTBOPEHHOTO BEIIECTBA

13.5

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

KHUCJIOT U IIeJouei

13.6

WCCIIEIOBAHUE M ONMCAHUE CBOMCTB HEOPraHMYECKUX BEIIECTB
pa3IMYHBIX KJIACCOB; M3yYCHHE B3aUMOJICHCTBUS KUCIIOT C METANIaMH,
OKCHUIAMH  METaJIOB,  PAaCTBOPUMBIMH U HEPAaCTBOPUMBIMHU
OCHOBAHMSMH, COJIIMU; TOJIyYEHHE HEPACTBOPUMBIX OCHOBAHUM;
BBITECHEHHE OJHOr0 MeTajla JPyrMM M3 pacTBOpa COJIH;
uccienoBaHre amMQpOTEepPHBIX CBOMCTB THUIPOKCHUIOB AIIOMHHHUS H

IUHKA

13.7

PEIICHUC SKCIICPUMCHTAJIBHBIX 3a4a4 I10 TEMaM: «OCHOBHBIE KJIaCChI
HCOPTaHNYCCKUX COCHHHCHHﬁ)); ((aﬂeKTPOJII/ITI/I"ICCKaH
JUucconuanus, «Baxnenmuye HeMeTaIbl U HX COCOAUHCHUA,

«Baxxnennme MeTaIbl M UX COCIUHCHU»

13.8

XMMHUYECKHE  OKCIIEPUMEHTHI,  HUIIOCTPUPYIOUIHE  MPU3HAKH
MPOTEKaHUs PEeaKUUii HOHHOTO 0OMEeHa; KaueCTBEHHBIC PEaKIui Ha
NPUCYTCTBYIOIME B BOJHBIX PAcTBOPAaX MOHBI: XJIOPHI-, OPOMHUI-,
uomua-, cynedar-, ¢ocdar-, KapOOHAT-, CHIMKAT-aHHUOHBI,
THIPOKCHU/I-UOHBI, KATHOHB aMMOHUSI, MATHUS, KaJIBITHS, ATFOMUHHS,

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

14

YmMmenue:

14.1

NPEJCTaBIATh PEe3yJIbTaThl JKCIEpUMEHTa B (opMe BBIBOJOB,
JI0Ka3aTeNbCTB, IpauKoB M TAOMUI] M BBISABISATH SMIHUPUYECKHE

3aKOHOMCEPHOCTHU

14.2

YCTaHaBJIMBATb CBA3U MCKAY pCaJIbHO HaGHIOIlaeMBIMI/I

XUMHWYCCKUMH SABJCHUAMU W NPOHECCAMH, MNPOUCXOAAINIMMU B




MakKpo- U MUKPOMHUPE, OOBACHATH TPUUYUHBI MHOTOOOPA3Msl BEIIECTB




IHNEPEYEHD 2JIEMEHTOB COAEPXKXAHUS, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHNHU

Kon

IIpoBepsieMblii 3JIeMEHT COACPKAHUS

1

HepBOHa‘I’cU'IBHBIe XUMHUYCCKHUEC ITOHATHUA

1.1

Ywucteie BECIICCTBA U CMCCH. Crioco0b1 PpasaciICHUs cMmecelt

1.2

ATOMBI W MOJICKYJIBI. Xumuueckrue 3neMeHThl. CHMBOJIBI XHMMHYECKHX

9JICMCHTOB. HpOCTBIG " CJIOKHBIC BEUICCTBA.

1.3

Xumnueckass (opmyna. BaneHTHOCTP aTOMOB XHWMHYECKHX DIIEMEHTOB.

CreneHb OKHUCIICHUSA

1.4

3aKOH NOCTOSHCTBA COCTaBa BCIICCTB. OTHOcUTEeNnbLHAsA aTOMHas Macca.
OrHocuTenbHas MOJICKYJIsIpHasd Macca. MaccoBas g0 XUMHUYECKOI0 dJIEMEHTA

B COCAMHECHUU

1.5

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

Bzaumocss3b KOJIMYCCTBA, MACChI U YUCJIa CTPYKTYPHBIX CAUHHUIL BEIICCTBA

1.6

OuU3NYECKUE U XUMUYECKUE SBJICHHS. XUMUYECKash peakUusl U €€ NPHU3HAKU.

3aKOH COXpaHEHUs MACChl BEIECTB. XUMHUYECKHE YPaBHEHUS

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

J.1. MenneneeBa. CTpoeHrue aTOMOB

2.1

Ilepnonnueckuit 3akoH. Ilepuonnueckas cucreMa XUMHYECKHX DJIEMEHTOB
JA.N. MenneneeBa. [lepuoapl u rpynmbl. @U3HUECKUN CMBICT MOPSIKOBOIO

HOMCEpa, HOMCPOB NICPUOJa U I'PYIIIBI 3JICMCHTA

2.2

Crpoenue atomoB. CocTtaB aTOMHBIX saep. M3otonsl. Dnekrponsl. CTpoeHue
UIEKTPOHHBIX 000J04YeK aroMoB MepBbIX 20 XHMHUYECKHUX D3JIEMEHTOB

[Tepuonnueckont cucremsl /.. Menaeneesa
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3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB XUMUUYECKHUX 3JIEMEHTOB MEPBBIX TPEX
MEePUOMIOB, KalWs, Kalblug (paguyca aTOMOB, D3JIEKTPOOTPUIIATEIHLHOCTH,
METAIUYECKMX M HEMETANIMYeCKUX CBOWCTB) M HX COSAMHEHUU B
COOTBETCTBUHU C TIOJIOKEHHEM »3JIeMeHTOB B llepuoanueckoil cucreme u

CTPOCHUEM HX aTOMOB

CTpO@HI/IC BCIICCTBA

3.1

Xumuyeckass CBs3b. KoBaneHTHass (TofisipHass W HEMOJSIpHAs))  CBSI3b.
DNeKTPOOTPUIIATEILHOCTh ~ XMMHUUYECKHX  3JeMeHTOB. VOHHas  CBS3b.

Merannndeckas CBSI3b




3.2

Tunsl kpucTaNIMYecKuX pemeEToK (aTOMHas, HOHHAs, MeTajulnyeckas),
3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIMA KPUCTAUIMYECKOW PEIIETKU U BHAA

XUMHYECKOH CBSI3U

Baxwuelime npeacraBuTeNM HEOPraHMYECKHX BellecTB. Hemertamwibl M HX

coequHEHH. MeTalibl U UX COSANHECHUS

4.1

Knaccuukanus u HOMEHKJIATypa HEOPraHMYECKUX COCIMHEHHMH: OKCHIOB
(coneobpazyromue: OCHOBHBIE, KHCJIOTHBIE, am(oTepHBbIE) u
HecoJieoOpa3yIoe; OCHOBAHWH (LIEIOYM M HEPACTBOPUMBIC OCHOBAHUS);
KUCJIOT (KUCIOpOACOJEpKale U OeCKUCIOPOAHBIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJIEH (CpETHUX M KUCIIBIX)

4.2

dusnyecke W XUMHUYECKHE CBOMCTBA MMPOCTBIX BCHICCTB-HEMCTAJJIOB!

BOJIOPO/IA, XJIOpa, KHCIOPOJa, Cepbl, a30ta, pocdopa, yriepona, KpeMHUS

4.3

dusznyueckrue W XUMHUYECKHE CBOWMCTBA IMPOCTHIX BEIIECTB-METAJIIOB: JIUTHS,
HATpUsl, KaJIKsl, MarHusl ¥ KaJIbIHs, aJFOMUHHMS, Kene3a. DJIECKTPOXUMHUCCKUI

PsA HAIPSDKEHUM METAJIIOB

4.4

DU3NYECKUE U XUMHUUYECKHE CBOKMCTBA BOJAOPOAHBIX COEAMHEHUI HEMETAIIIOB:

XJIOPOBOIOPO/Ia, CEPOBOIOPO/Ia, aMMHUAKA

4.5

dusznueckre U XMMUYECKHE CBOMCTBAa OKCHIOB HemeTaiuioB: cepsl (IV, VI),
azota(ll, IV, V), docdopa(lll, V), yraepona(ll, IV), kpemuus(IV). [Tonyuenue

OKCHUJ0B HEMETAJIOB

4.6

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

xenesza(ll, I1). [Tomy4yeHne OKCUIOB METAITIOB

4.7

XUMHUYECKUE CBOMCTBA OCHOBAaHUN U aM(pOTEPHBIX I'MJIPOKCUIOB (Ha pUMepe
THJIPOKCUIOB alIIOMUHUSA, Kene3a, IuHKa). [lomydeHne ocHOBaHUM U

aM(OTEPHBIX THAPOKCUIIOB

4.8

OOure XMMHUYeCKHe CBOWCTBA KHCIOT: XJIOPOBOJOPOIHON, CEPOBOAOPOIHOM,
CEePHHUCTOM, CEpHOMU, a30THOM, (HochHOpHON, KPeMHUEBOH, yroilbHON. OcoObie
XMMUYECKHE CBOMCTBA KOHLIEHTPUPOBAHHOM CEpHOM M a30THOH KHUCIOT.

[Tonyuenue kucior

4.9

OO61ue 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 MCXKAY KilaCcCaMU HECOPraHUYCCKUX COeIUHCHHI

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

TennmoBolr 3h(}HEKT XUMHUECKOW peakIMH, TEPMOXHMHUYECKHE YpaBHEHUS.

DK30- U 3HJI0TEpMUYECKHE peakuuu. TepMOoXuMU4eCcKre ypaBHEHUS

53

OKHUCIUTEIHHOBOCCTAHOBUTEILHEIE pCaKknuu. OKUCIUTETIN ¥ BOCCTAHOBUTEIIU.
[Ipomiecchl  OKUCIEHHST U BOCCTAHOBJICHHS.  ODJIGKTPOHHBIM  OayaHc

OKHUCIIMTEIIbHOBOCCTAHOBUTEIIHbHOM pcakuuun

54

Teopus snmekTponuTHdeckoi aAuccounanuu. Katnonel, aHHOHBI. DJIEKTPOIUTHI

1 HEANEKTPOJUTHI. CHUIIbHBIC U Ca0bIe AIEKTPOIUTHL. CTENEeHb JUCCOMAIIHI

5.5

Peakiiun nonHoro ooMeHa. Y cClioBUs MPOTEKAHUs PEeaKIuii HOHHOTO OOMEHa,

IIOJIHBIC U COKpaI_I_IéHHHe HOHHBIC YPaBHCHUSA peaKLII/Iﬁ

XuUMHA U OKpYyXKarolas cpeaa

6.1

BemecrBa u Marepuansl B IIOBCEJHEBHON JKM3HHM 4YelloBeKa. besomacHoe
UCIOJIb30BAaHUE BELIECTB M XUMHUYECKUX PeakLUui B j1aboparopuu U OBITY.

HepBa;I nomMouib MnMpu XUMHYICCKUX 0XKOraX U OTPABJICHUAX

6.2

XuMHUECKOe 3arpsi3HEHHE OKpyKaroleil cpenbl (KUCIOTHBIE O,
3arpsi3HEHUE TIOYBBI, BO3/yXa M BOJAOEMOB), CITOCOOBI €ro MpeaoTBPAIICHUS
[IpenenvHas nomyctumasi koHueHTpanus BemectB (IIJIK). Ponp xumuu B
pPEIICHUN DKOJIOTUYECKUX MpolieM. YCWICHHE TapHHUKOBOTO Jd¢eKra,

PaspymeHrue 030HOBOI'O CJI0s

6.3

[Tpumenenue cepsl, a3ota, Gpochopa, 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 METAlJIOB, OCHOBHBIC

CHOCOOBI 3aIUTHI KX OT KOPPO3UHU

6.4

[IpupoaHble MCTOYHUKH YIJIEBOJOPOAOB (Yrojb, MPUPOAHBIA Ta3, HEQTH),

MPOIYKTHI UX MepepadoTku (OEH3MH), UX POJIb B OBITY U MPOMBIIUIEHHOCTH

6.5

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

POJIA B JKU3HU YCIIOBCKA




Pacuétrr:

7.1 o ¢popMysaM XUMHYECKUX COSTUHEHUIN
7.2 Macchl (MaccoBOM) JTOJIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 [0 XUMUYECKUM YPABHEHHSIM




YYEBHO-METOJNYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IS YAEHUKA

» Xumusi: 8- kiacc: 0a30BbIN ypPOBEHb: YUEOHUK; 5-€ U3/IaHUE,
nepepadoranHoe ["adbpuensn O.C., Octpoymos WU.I'., Cnaakos C.A.
AxnmonepHoe odmectBo «M3aarensctBo «lIpocBenienne»

» Xumus: 9-ii kiacc: 6a30BbIl YPOBEHB: YUCOHUK; 5-€ U3aHueE,
nepepadoranHoe ["abpuensu O.C., Octpoymon U.I'., Cnaakos C.A.

AxktmonepHoe o6rmiectBo «M3narensctBo «IIpocBemienuey

METOANUYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

Xumus. 8-9 kiaccel. Meroaudeckoe nocooue - 'adpuensu O.C. 2023

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

1.  Poccuiickas aieKTpoHHas 1IKoJa. - https://resh.edu.ru/

2. "Anxumuk" - http:/alhimik.ru

3. Kypnan «Xumus u xu3nby - https://hij.ru/

4. ITonOopka nuTepaTypsl 110 XUMUU - http://c-books.narod.ru/

5. XKypnan " 1 cenra0psa" - https://1sept.ru/

6. Uudoypok - https://iu.ru/video-lessons

7. COOpHHK CTaTell O XUMUYECKUX DJIEMEHTAaX, UILTIOCTPUPOBAHHBIN

OTMCaHUEM SKCIIEpUMEHTOB. -http://www.periodictable.ru
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