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INOACHUTEJIBHAS 3AIINCKA

[IporpaMma 10O XUMHUM Ha YPOBHE OCHOBHOTO o0OIero oOpa3oBaHUs
COCTaBlicHAa Ha OCHOBE TpeOOBaHWU K pe3yibTaTaM OCBOCHHS OCHOBHOU
o0pa30BaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOLIEro 00pa3oBaHus, MPEICTaBICHHBIX
B ®I'OC OO0, a Ttakxke Ha ocHOBe (DenepanbHONM paboueld MPOrpaMMbl
BOCITUTAHUS U C YUYETOM KOHIIEIIIIMY MTPENOIaBaHUs y4eOHOro mpeaMeTa « XuMHUs»
B 00pa3oBaTeNbHBIX Opranu3aiusiax Poccuiickoit deneparumu.

[Iporpamma mo xuMuM Ha€T TPEJCTABICHHE O IEJsIX, OOIIel crpareruu
oOydeHMs, BOCHHUTAHUS W PA3BUTUA OOYYaIOLIUMXCS CpPEICTBAMH Y4EOHOIO
npeaMeTa, yCTaHABIIMBAET o0s13aTenpHOoe NPEAMETHOE COJIEp)KaHHE,
IPEAYCMAaTPUBAET PACHPEACIICHHE €ro IO KjaccaM U CTPYKTYPHUPOBAHHUE IIO
pazzmellaM M TeMaM MpPOrpaMMbl IO XHMHUHU, ONPEIETSAET KOJUYECTBEHHBIE U
KaueCTBEHHBIE XapaKTePUCTUKHU COJIepKaHMUS, PEKOMEH1YEM IO
MOCJIEIOBATEIBHOCTh ~ M3Y4YEHUSI XUMHHM C Y4ETOM  MEXKIPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTUKM  y4e€OHOro TMpoIlecca, BO3PACTHBIX
0COOCHHOCTEM  00ydYaroluxcsi, OIpeaesseT BO3MOKHOCTH —MpeaMera s
peanu3anuu TpeOOBaHUM K pe3yJibTaTaM OCBOCHUSI OCHOBHOW 00pa3oBaTeIbHOM
porpaMMbl Ha YPOBHE OCHOBHOI'O OOIIIETO 0Opa3oBaHMs, a TakKe TPeOOBaHUMN K
pe3ynbTaraM OOy4eHHsI XMMHUHU Ha YPOBHE IIeJIel U3yU4eHUs IPEIMETa 1 OCHOBHBIX
BUJIOB Yy4€OHO-MO3HABATEIbHON JESATENBHOCTH OOYYAIOIIEroCs MO OCBOEHUIO
y4e0HOTO COJIep KaHMSI.

3HaHUE XUMHUHU CIY)KUT OCHOBOM i (OPMHUPOBAHUS MHUPOBO33PEHUS
00ydJaroIerocsi, ero MpeAcTaBICHU O MaTEpUATbHOM EIWHCTBE MHUPA, BAKHYIO
poib WUrparoT (GopMuUpyeMble XUMUEH MPEJCTaBICHUS O B3aWMOIPEBPAIICHUSIX
SHEPrud U 00 SBOJIIOIMHU BEIIECTB B MPUPOJAE, O MYTIX PELICHUS TII0OATBHBIX
npoOJieM yCTOMYMBOrO Pa3BUTHUSI UYEIOBEUECTBA — CBHIPHEBOM, IHEPreTUYECKOM,
MUIIEBOM U SKOJIOTUYECKOM 0€30MacCHOCTH, TPOOIJIEM 31paBOOXPAHECHHUS.

N3ydyenune xumun:

CIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH Ui CaMOpa3BUTHS U
dbopMUpoBaHUS KYIbTYphI IUYHOCTH, €€ 001Iel U (YHKIIMOHAILHONU IPaMOTHOCTH;

BHOCUT BKJaJ B (OPMHUPOBAHUE MBINUICHUS U TBOPUECKUX CIOCOOHOCTEH
OoOydJarmMXcs, HABBIKOB HX CaMOCTOSITEIbHOM  Y4eOHOW  JIEeSITEeNbHOCTH,
AKCIIEPUMEHTAJIBHBIX M HCCIEAOBATEIbCKUX YMEHUH, HEOOXOIUMBIX KakK B
MOBCETHEBHOM JKU3HU, TaK U B MPOPECCUOHATILHON NeSATebHOCTH;

3HAKOMHUT CO CHEIU(GUKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAE€T OCHOBBI
I[EJIOCTHOT'O B3TJIs/Ia HA €IMHCTBO MPUPOJILI M YEJIOBEKA, SBIISIETCS] OTBETCTBEHHBIM
sTanoM B (OPMUPOBAHUYU €CTECTBEHHO-HAYYHOW rPaMOTHOCTH OOYJarOIINXCS,;



crocoOCcTBYeT (POPMUPOBAHUIO IEHHOCTHOTO OTHOIICHUS K E€CTECTBEHHO-
Hay4HbIM 3HAHUSAM, K IPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTHYECKOE
o0Opa3oBaHuE 00 yJarOIINXCS.

JlaHHble HampaBiieHUsT B OOyYEHUU XUMHUU 00€CIEeYUBAIOTCS CHEHU(PUKON
colepXaHusi  y4yeOHOro  IMpenMera, KOTOpbIM  SBISETCS  MEJarornyecku
aJanTHUPOBAHHBIM OTpaK€HWEM 0a30BOM HAYKH XMMHH Ha ONPEICIEHHOM dTare eé
pa3BUTHUS.

Kypc xumun Ha ypoBHE OCHOBHOI'O 00IIEro oOpa3oBaHMsi OPUEHTHPOBAH Ha
OCBOCHHE OOYYaIOIIMMUCS CHCTEMbl MEPBOHAYAILHBIX TOHSITUNH XUMHUH, OCHOB
HEOPraHUYEeCKOM XUMHUM W HEKOTOPBIX OTACIbHBIX 3HAUUMBIX MOHSITUH
OpraHUYECKOW XUMUHU.

CrtpykTypa coaepaHusi MPOrpaMMbl N0 XMMHH C(POPMHUpOBaHA HAa OCHOBE
CUCTEMHOro nojaxoja k e€ m3ydeHuro. CopepaHue CKIAIbIBAETCS U3 CUCTEMBI
MOHATHUA O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI TOHATHIN O XUMHUYECKOM
peakiuu. OO0e OSTH CUCTEMBI CTPYKTYpPHO OpraHM30BaHbl IO TMPHUHIUILY
MIOCJIEIOBATEIIBHOTO PA3BUTHUS 3HAHWW HAa OCHOBE TEOPETHUYECKUX IMPEICTABIICHUM
Pa3HOTO YpOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHUSI KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ilepuognueckoro 3akoHa JI. 1. MeHieneeBa kKak OCHOBHOI'O 3aKOHA XUMMUH;

— YYEHHUA O CTPOEHUH aTOMa U XMMUYECKOH CBSI3H;

— TpeACTaBICHUM 00 3JIEKTPOJUTHYECKOM JHCCOIMAllMM BEIIECTB B
pacTBopax.

Teopernueckue 3HaHUS PpPACCMATPUBAIOTCI HA OCHOBE JMIIHUPUYECKU
MOJYYEHHBIX U OCMBICICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEIO0BATENILHO OT OJJHOTO
YPOBHA K JpYyromy, BBINOJHSSA (YHKIUMU OOBSICHEHUS W TMPOTHO3UPOBAHUS
CBOWCTB, CTPOEHHUSI U BO3MOXKHOCTEH MPAKTUYECKOIO MPUMEHEHUS W IMOJyYEHHUS
M3Yy4aeMBbIX BEIIECTB.

OcBoeHne mporpaMMbl IO XUMHUHU CHOCOOCTBYeT  (hOPMHUPOBAHUIO
MPEACTABIICHNS] O XUMHUYECKOM COCTABJIAIOIIEN HAYyYHOW KapTUHBI MHUPA B JIOTHKE
€€ CHUCTEMHOW MpUPOABL, LIEHHOCTHOIO OTHOLICHHWS K HAYYHOMY 3HAHUIO H
METO/JaM IIO3HaHUsA B Hayke. M3ydeHue XUMUU NPOMCXOAMUT C MNPUBICYEHUEM
3HaHUW W3 paHee M3YYEHHBIX YUEOHBIX MpeaMeToB: «OKpyXKaroluid MHUpy,
«buonorus. 5—7 xknacce» u «Puszuka. 7 Kiaacey.

[Ipy wW3yyeHUH XUMHHM MPOUCXOAUT (POPMHPOBAHUE 3HAHUKA OCHOB
XMMHUYECKON HayKH Kak 00JIacCTH COBPEMEHHOI'0 €CTECTBO3HAHMUS, IMPAKTHYECKOM
NESATENbHOCTH YEJOBEKa M KaK OJHOTO W3 KOMIIOHEHTOB MHUPOBOM KYJBTYpBI.
3amaua yd4eOHOro mpeamMeTa COCTOUT B (POPMUPOBAHMHM CHUCTEMBI XUMUYECKHUX
3HaHUN — BaKHEUIHX (haKTOB, IMOHATHH, 3aKOHOB M TEOPETHUUECKUX TOJOKCHHUH,
JOCTYIHBIX OOOOIEHWI MHUPOBO33PEHUYECKOrO XapakTepa, s3blka HayKd, B



NpUOOIIEHUH K HAyYHBIM METOJaM I[IO3HAHUS TMpPU M3YYEHUU BEUIECTB H
XUMHYECKUX PEaKlnid, B (OPMHUPOBAHUN U PA3BUTHUHU TMO3HABATEIHHBIX YMEHUU U
UX TPUMEHEHUU B Yy4YEOHO-NO3HABATENBHOW U Yy4e€OHO-MCCIIEI0BATEIbCKON
JeSITebHOCTA, OCBOCHMM TIpaBUJI 0€30MacHOro oOpalieHusi C BEIIeCTBaMU B
ITOBCEIHEBHOM KU3HMU.

[Ipy M3ydeHHH XMMUU Ha YPOBHE OCHOBHOIO OOILEro 0Opa3oBaHUs BaXKHOE
3Ha4YeHHE MPUOOPEIH TaKue LEeH, KaK:

— (opMupOBaHHE MHTEIJIEKTYyaJbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caMo00pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOATEIHLHOMY MPUHATHIO PEIICHUH,
CHOCOOHOM aJanTHPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HU;

—  HampaBJICHHOCTh  OOyYeHHMs] Ha CHCTEMAaTUYeCKOe MPHOOIIEHUE
OoOydJaromMxcs K CaMOCTOSTENbHOW TMO3HABATEIbHOM AESATEIbHOCTH, HAYYHBIM
METOJaM TO3HaHMs, (POPMHUPYIOIIUM MOTHBALIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrnieueHune yCIIOBUM, CITOCOOCTBYIOMIUX MPHOOPETEHUIO 00 yUaIOIUMHUCS
OTbITa PA3HOOOPA3HOM MEATEIHLHOCTH, MO3HAHUS U CAMOMO3HAHUS, KIFOUYEBBIX
HaBBIKOB (KJIOYEBBIX KOMIIETEHIIMI), MMEIOLIMX YHHUBEPCAIbHOE 3HAYCHHE JIJIs
Pa3IUYHBIX BUIOB JESTEILHOCTH;

— (opmupoBanue oOmEel (QYHKIUOHAIBHOM U €CTECTBEHHO-HAaYy4HOM
TPaMOTHOCTH, B TOM UHCJIE€ YMEHUH OOBSICHATH W OICHUBATh SIBICHUS
OKPYKaIOLLIET0 MHUpa, WUCIOJIb3YSl 3HAHUS U OIBIT, MOJyYEHHBIE MPU H3YyYCHUU
XUMHH, TPUMEHSITh WX TPH PEIICHHH TpoOJeM B TOBCEAHEBHOW KHU3HU W
TPYAOBOM JEATEIILHOCTH;

— (¢opmupoBaHHE Yy OOyYarOmMXCS T'YMaHUCTHYECKHX OTHOILEHUH,
MOHMMAaHUs [EHHOCTH XHUMHWUYECKUX 3HAaHWUW Ui BBIPAOOTKH DKOJIOTUYECKU
1[eIeCO00Pa3HOro TMOBEAEHUS B OBITY W TPYIOBOM MACSITENBHOCTH B IENAX
COXpaHEHUS CBOETO 3/I0POBbs U OKPYKAIOIIEH MPUPOTHON CpeIbl;

— pa3BUTHE MOTHBALIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CAMOBOCIIUTAHMIO HAa OCHOBE YCBOGHHSA OOIIEYENIOBEUECKHX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BbIOOpY MpOGuiIsi U HAMPaBICHHOCTH JajJbHEHIIEro
o0y4eHus.

OOmiee yucno 4YacoB, OTBEAEHHBIX JUJIsI W3YyYEHUS XUMUU Ha YpPOBHE
OCHOBHOT'0 00111€T0 00pa3oBaHus, cocTaBisieT 136 yacoB: B 8 kitacce — 68 yacos (2
yaca B HeJIeq0), B 9 kitacce — 68 yacoB (2 yaca B HEJICIIO).



COJAEPXAHUE OBYUYEHUA

8 KNIACC

IlepBoHayanbHbIE XUMUYECKUE TIOHATHSA

IIpenmer xumuun. Ponb XUMUM B )KM3HU YelnoBeKa. XUMHS B CUCTEME HayK.
Tena u BemecTtBa. DU3NUECKHE CBOWCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE
BeecTB. [loHssTHE O MeTOmax MO3HaHUA B XMUMHUU. UMCThIE BEHIECTBA U CMECH.
CnocoObI pa3aeiIeHHs] CMECCH.

ATOMBI W MOJEKYJIBl. XHUMHYECKHE dJIeMEHThl. CHMBOIBI XUMHUUYECKUX
a1eMeHTOB. [IpocThie U clloXHBIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumnueckasi (opmyrna. BaleHTHOCTh aTOMOB XHMHMUYECKHX 3JIEMEHTOB.
3aKOH MOCTOSHCTBAa cocraBa BemiecTB. OTHOCUTENbHAs aTOMHas Macca.
OtHOcuTenbHAsT MOJIEKYJIsSIpHAas Macca. MaccoBast 10151 XMMUYECKOrO 3JI€MEHTa B
COCIMHEHUU.

KomnuectBo BemectBa. Mosib. MonsipHas macca. B3auMocBsi3b KOIMYECTBA,
Macchl W 4YHMCJIa CTPYKTYPHBIX €IMHHI] BemiectBa. Pacuérel mo dopmynam
XUMUYECKUX COCTUHEHUH.

Du3NYeCKUe U XUMHUUECKUE SABJICHUS. XUMHUUECKas Peakius U €€ MPU3HAKHU.
3aK0H COXpaHEHMsI MacChl BEIIECTB. XUMHUYECKHUE ypaBHeHHs. Knaccudukaius
XUMUYECKUX PEAKINI (COeAMHEHUS, PA3I0KEHUS, 3aMeLIeHuUs, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCY/IOW, paBujiaMu pabOThl B J1abopaToOpuul U
npuéMamMu oOpalieHus: ¢ J1abopaTOPHBIM 000PYIOBaHUEM, U3yYEHHE U OMUCAHUE
¢u3nuecknx CBOWCTB OOpa3llOB HEOPraHWYECKUX BEIIECTB, HAOJIOJCHHE
dbuznyeckux (MJIaBICHUE BOCKA, TasHHUE JibJa, PACTHUPAHHE caxapa B CTYIKE,
KUIIEHUE W KOHJEHCAlUSI BOJbI) U XUMHUYECKUX (TOPEHUE CBEYH, MPOKATUBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOCHCTBUE MeJla C KUCTIOTOM) SIBJICHUH, HAOII0ICHUE U
OMKMCaHWE MPU3HAKOB MPOTEKAHMUSI XUMUUYECKUX peakiuil (pa3fiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3ioKEeHUE THAPOKCHIA
meau (1) mpu HarpeBanuu, B3auMoJeicTBUE Kene3a ¢ pactBopoM conu meau (1),
M3YYEHHE CIIOCOOOB pa3felieHUs] CMECeil: ¢ MOMOIIbI0 MarHuTa, (QUILTPOBAHHE,
BBIMIAPYBAHKE, TUCTUJUIALMS, XpoMaTorpadus, IpoBEIeHUE OYUCTKU MMOBAPEHHOU
CONM, HaONIOJACHWE W  ONUCAaHUE  PE3YNIbTAaTOB  MPOBEJIEHUSA  OIbITA,
WUTIOCTPUPYIOIIETO 33aKOH COXPAHEHMSI MAacChl, CO3/IJaHUE MOJENEH MOJEKYII
(IIapOCTEPIKHEBBIX).

BaskHeilune npeacTaBUTe 1M HEOPraHMYECKUX BellecTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciaopon — 3j€eMEHT M IPOCTOe
BelecTBo. HaxoxkaeHue kuciopojga B mpupoge, (GU3HYECKHMEe U XUMHUUYECKHE
cBoiictBa (peakuumu ropeHus). Oxcuzabl. [lpumenenue xucnopona. CrocoObl



MOJIYYEHHS] KHCJIOpOoJa B JIA0OpPAaTOpUM U MpPOMBINUIEHHOCTU. KpyroBopor
KHciopoza B mpupojie. O30H — ajuioTponHas MogupUKaIus KUCI0poIa.

TermoBoit >gdekT XUMUYECKOM peakiuu, TEPMOXMMHUYECKUE YpaBHEHUS,
JK30- U JHAOTEPMHUUYECKHE pEaKIUu. TOILUIMBO: Yrojb W METaH. 3arpsi3HEHUE
BO3/1yXa, YCUJIEHUE MMAPHUKOBOTO 3P QeKTa, pa3pylieHue 030HOBOIO CJIOSI.

Bomopon — snemeHT M mpoctoe BemiecTBo. Haxoxaenwe Boaopoja B
npupone, (GU3MYECKME M XHUMHUYECKHE CBOMCTBA, NPUMEHEHHE, CIOCOOBI
nosrydeHus. Kucnotsl u conu.

MounspHbiii 006EM Ta30B. Pacuérbl M0 XUMUYECKUM YPABHEHUSIM.

duznyeckue CBOMCTBA BOAbL. Boxa Kak pacTBOpuTelb. PacTBOpEL.
HacpbllieHHble M1 HEHACBIIIEHHBIE PacTBOpPbl. PacTBOPHUMOCTH BELIECTB B BOJE.
MaccoBast 107151 BellecTBa B pacTBOpe. XMMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUA.
Ponp pacTBOpOB B pupoae U B KHU3HU 4YenoBeKka. KpyroBopor Boasl B pupoze.
3arps3HeHne NpUpPOAHbIX BoA. OXpaHa U OYMCTKA IPUPOAHBIX BOJ.

Knaccudukarmus neopranndeckux coeauHeHuid. Oxcuanl. Kmaccudukanuys
OKCHJIOB:  coseoOpasyromiiue  (OCHOBHBIE, KHCJIOTHBIC, aM(OTEepHbIE) U
HeconeoOpasytoue. Homenknarypa okcugoB. ®Pusznueckue U XUMUYECKUE
CBOMCTBA OKCUJIOB. [losryueHnne okcuios.

OcnoBanusi. Knaccudukanus ocHOBaHMM: IETOYM U HEPACTBOPUMBIC
ocHoBaHuA. Homenkiarypa ocHoBaHui. du3znueckne M XMMHYECKHE CBOMCTBA
ocHoBaHuU. [lonydueHrne OCHOBaHUM.

Kucnorsl. Knaccudukanus kuciaor. Homenknatypa kucinor. @u3nueckue u
XMMHUYECKHE CBoMcTBa KHCIOT. Pan aktuBHoctu MeTamioB H. H. bekerosa.
ITonyuyeHnne KucCorT.

Comu. Homenknarypa comneil. @uzndeckue u XMMHUYECKUE CBOMCTBA COJICH.
ITonyuenne comnen.

['eneTnueckas CBsI3b MEXAY KJIACCAMU HEOPraHUYECKUX COETUHEHUM.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIPENIEIICHUE COACPKAHUS KUCIOPOAa B BO3AYyXe, IOJIy4YEHHUE,
coOupaHue, paclo3HaBaHWE M M3YUYEHHUE CBOMCTB KHCIOPOJa, HAOIIOJACHHUE
B3aUMOJCHCTBHASL BEIIECTB C KHCIOPOJOM U YCJIOBUS BO3HHUKHOBEHHS U
IpeKpaileHus ropeHus (Mokapa), O3HAKOMJIEHHE C o00pa3llaMd OKCHUIIOB U
ONKMCAHHE WX CBOWMCTB, MOJY4YEHUE, COOMpaHHUE, pACIO3HABAaHUE W H3y4EHUE
CBOMCTB Bojopoja (ropeHue), BaumonaeucTsue Boaopoaa ¢ okcugom meau (II)
(BO3MOXXKHO MCIIOJIb30BaHUE BHJIEOMATEPHANIOB), HAOJIOIEHUE 00pa3lioB BEILECTB
KOJIMYECTBOM | MOJIb, HCCEeIOBaHUE OCOOECHHOCTEH pPacTBOPEHHS BEUIECTB C
pa3iIMYHOM PpPACTBOPUMOCTBIO, IIPUTOTOBIEHHE PACTBOPOB C ONpEAEIEHHON
MAaCCOBOM JIOJIEd PACTBOPEHHOIO BEUIECTBA, B3AMMOJCHUCTBUE BOJBI C METAJUIAMU
(HaTpueM ©  KanmbuueM) (BO3MOXHO  HMCIOJB30BAHHE  BUJEOMATEpPUAIIOB),



HCCIIEIOBAaHUE OOpPa3I[OB HEOPraHWYECKUX BEIMIECTB PAa3IUYHBIX  KJIACCOB,
HaOJII0/ICHNEe U3MEHEHHUS OKPACKW MHIMKATOPOB B PACTBOpPAaX KUCIOT W IIECJIOYEH,
u3ydeHue B3aumojeicTBus okcuaa meau (II) ¢ pacTBopomM cepHOM KHUCTOTHI,
KMCJIOT C METaulaMH, PEAKUUW HEUTpalu3aluy, IOJIYYEHUE HEPACTBOPUMBIX
OCHOBAHMWM, BBITECHEHUE OJHOIO MeETajUla JAPYIrMM K3 PacTBOPa COJIM, PELICHUE
SKCIIEPUMEHTANIBHBIX 3aad 1o TeMme «BaxkHelmme Kiacchl HEOPraHUYECKHX
COCTMHEHUI.

Hepuonuuecknit 3axkoH u Ilepuoagnueckass cucremMa XHUMHYECKHX
ieMenToB J[. U. MengeneeBa. CtpoeHue aTromMoB. XHUMHYECKasi CBA3b.
OKHCINTENTBbHO-BOCCTAHOBUTEIbHBIC PeaKIUU

[lepBble TOMBITKH KIACCU(PUKALMK XUMHUYECKUX 3JeMEeHTOB. lloHsTHe O
rpynmnax CXOJHBIX JJIEMEHTOB (IEJIOYHbIE M IIEJOYHO3EMEIbHbIE METaJUbl,
TaJIOTCHbI, HHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOPbIE 00pa3yoT aM(OTEPHBIE OKCHIBI
Y TUAPOKCHIBIL.

Ilepuonnueckuit 3akoH. [lepuoauueckas cucreMma XUMUYECKHAX 3JIEMEHTOB /.
N.  MengeneeBa.  KopoTkomepuognas W JUIMHHONEPUOIHAss  (QOPMBI
[Tepuoanueckor cucremsl xumuueckux 3semeHToB . . Menneneesa. [lepronsl
n Tpynnel. PHU3NYECKUN CMBICI IOPSIAKOBOIO HOMEpa, HOMEPOB IepuoAa H
CPYIIIBI AJIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX siaep. M3oronsl. Dnektponsl. CtpoeHune
ANEKTPOHHBIX  000J0YeK aroMoB TepBbIX 20 XUMUYECKUX  DIIEMEHTOB
[lepmonnueckon cucremsl JI. 1. MenaeneeBa. XapakTepuCTUKa XUMHUYECKOTO
AJIEMEHTA 10 €ro MoJoXKeHuIo B [lepuonnueckon cucreme /. . Mennaeneena.

3aKOHOMEpPHOCTH HM3MEHEHUs pPaJnyca aTOMOB XUMHYECKHUX 3JIEMEHTOB,
METAUTNYECKUX U HEMETAUIMYECKUX CBOMCTB MO IPyInaM U NePUoIaMm.

3nauenue [lepuoanueckoro 3akona u [lepuonnueckoil cucTeMbl XUMUYECKHUX
DJIEMEHTOB JJI1 pPa3BUTUA Hayku W Tipaktuku. J[. 1. MenneneeB — y4éHbll U
IPaKIaHHH.

Xumuueckasi cBs3b. KoBaneHTHass (moyisipHasl M HEMOJISIpHASs))  CBSI3b.
DIIEKTPOOTPULIATENBHOCTh XUMHUUECKUX 3JIEMEHTOB. IOHHAs CBSI3b.

Crenenb  okucneHus.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Tpouiecchl oOkucaeHus: U BocCTaHOBJIEHUSL. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii Ixcnepumenm:

M3y4yeHHE OO0pa3lioB BEHIECTB METANIOB M HEMETAJUIOB, B3aUMOJICHCTBUE
TUIPOKCHA LMHKA C PAacTBOPAMU KHUCJIOT M IIEJIOYEH, ITPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKIUM
(ropeHue, peakIuu pa3aoKeHUs, COCTUHECHHS).

Meosicnpeomemmnule cea3u



Peanmm3anus MeXNpeIMETHBIX CBA3EH IIPU M3YYEHMH XUMHM B 8 KJacce
OCYIIECTBIISIETCS 4Y€pe3 MCIOJIb30BAaHME Kak OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK U MOHATHM, SIBIIFOIIUXCS CUCTEMHBIMU JJIS1 OTIAEIBHBIX MIPEIAMETOB
€CTECTBEHHO-HAYYHOI'O LIMKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TIOHATHUS: HAy4YHBIM (DakT, rUmoTesa, Teopus,
3aKOH, aHalu3, CHUHTE3, KiacCU(pUKaLMs, NEPUOAUYHOCTb, HAOIIOJEHUE,
AKCIEPUMEHT, MOJAEIUPOBAHUE, U3MEPEHHE, MOJIEIIb, SIBICHUE.

@dusuka: Marepus, aroM, OJJEKTPOH, IPOTOH, HEWTPOH, HOH, HYKIH],
M30TONBI, PaJMOAKTUBHOCTh, MOJIEKYJIA, DJIEKTPUYECKUN 3apsii, BEUIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSTHUE BEIIECTBA, ra3, (M3MYECKUE BEIIMYUHBI, CIUHUIIBI
U3MEPEHUS, KOCMOC, IJIAHETHI, 3BE€37b1, COMHILE.

buonorust: orocunTes, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MuUHEpaldbl, TOPHbIE MOPOADI,
MIOJIE3HBIE UCKOIAEMBIE, TOILJIMBO, BOJHBIE PECYPCHI.

9 KJIIACC

BemecTBo 1 XUMHYECKas peaKkuus

Ilepuonnueckuit 3akoH. Ilepuoguueckas cucrema XUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CtpoeHHe aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHHM CBOMCTB
XUMHUYECKUX DJJIEMEHTOB IIEPBBIX TPEX MEPUOAOB, Kajuus, KaIbIUd MU HX
COCMHEHUNM B COOTBETCTBUU C TIOJOKEHHUEM »3JIEMEHTOB B Illepmoanueckon
CUCTEME U CTPOCHUEM UX aTOMOB.

CtpoeHue BelIecTBA: BUIBl XUMHYECKOW CBSI3U. THUIBI KPUCTALIMYECKUX
PELIETOK, 3aBUCUMOCTb CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUIMYECKOU PEIIETKU U
BUJa XUMHUUECKOU CBSI3U.

Krnaccugukaimss 1 HOMEHKJIATypa HEOPraHMYECKUX BEIIECTB. XUMUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJACCaM HEOPraHWYECKUX
COCIMHEHUI, TEHETUYECKas CBSI3b HEOPraHUYECKUX BEUIECTB.

Krnaccudukaims XuMUYecKuX peakiuid Mo pa3iudyHbIM Mpu3HaKaM (110 YHCITy
M COCTaBy YyYacTBYIOIIMX B PEAKIUU BEIIECTB, MO TEIIOBOMY 3(PQeKTy, o
U3MEHEHHIO CTETeHEeW OKUCIEHUS XUMHYECKUX 3JIEMEHTOB, MO 00paTUMOCTH, IO
YYaCTHIO KAaTaau3aTropa). DK30- U IHAOTEPMUUECKUE PEAKLIUH, TEPMOXUMUYECKHE
yYpaBHEHUS.

[Tonsitue 0 ckopoctu XuMuU4eckor peakiuu. [lonarue o0 oOpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusax. [IoHATHE O TOMOTE€HHBIX M T€TePOTrCHHBIX
peakuusx. [lonstue o kartanuse. [loHATHE 0 XMMHUUYECKOM paBHOBECHU. DAKTOPBI,
BIUSIONIME HA CKOPOCTh XHMHWYECKOW pEAaKUUH M TOJOKEHHUE XUMHUYECKOTO
PaBHOBECHS.

OKHUCITUTENTHPHO-BOCCTAHOBUTEBHBIC  PEAKIMU,  DJIEKTPOHHBIM  OamaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHON peakuuu. CocraBneHnue YPaBHEHUM



OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMM C  HCIOJIB30BAHUEM  METOZA
AJIEKTPOHHOT O OasaHca.

Teopus 37IEKTPOIUTUYECKON TUCCOUUALNN. DJIEKTPOJIUTHI U HEATEKTPOJIUTHI.
Kartnonsl, annonsl. MexaHn3M IHCCOLMAIIMM BEIIECTB C PA3IUYHBIMUA BHAAMU
xuMuueckoil cBsi3u. Crenens auccounanuu. CuiabHbIE U ca0ble 3JIEKTPOIUTHI.

Peakniun noHHoro oOMeHa. Y ClIOBUSI MPOTEKAHUS pEeaKluii HOHHOTO OOMEHa,
IOJIHBIE W COKpAllEHHbIE WOHHBIE ypaBHEHWs peakunii. CBOMCTBA KHCIIOT,
OCHOBAaHMM W COJe B CBETE TMPEACTABICHUN 00 JJICKTPOIUTHUECCKOU
nuccounanuu. KauecTBeHHbIE peakiiuy Ha MOHBI. [oHsITHE O THIPONIU3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJEISIMU KPUCTAUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEIIECTB — METAJUIOB M HEMeTauloB (rpaduTa M aimMasza), CJIOXKHBIX BEIEeCTB
(x70puaa HaTpusi), UCCIETOBAHUE 3aBUCUMOCTH CKOPOCTHM XMMHYECKOW peaKUuuu
OT BO3JICUCTBUSI PA3JIUYHBIX (HAKTOPOB, MCCICAOBAHUE DIECKTPOIMPOBOIHOCTH
pacTBOPOB BEIIECTB, IPOLECCAa AUCCOLMALMU KHCIOT, WIENOYEd U COJIeU
(BOBMOXKHO  HCIIOJIb30BaHWE BHUACO MAaTepUajoB), TPOBEICHHUE  OIBITOB,
WUTIOCTPUPYIOIIUX  TPU3HAKM  TPOTEKAaHUS  PEaK[Uil  HMOHHOro  OOMeHa
(oOpa3zoBaHMe oOcajika, BBIJIEICHUE Ta3a, O0Opa3oBaHUE BOJbI), OIBITOB,
WUIIOCTPUPYIOIUX ~ NPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAaKLUU
(ropeHue, peakuuu pa3ioXKEHHUs, COSAMHEHUS), pacliO3HABaHUE HEOPraHWYECKHUX
BEIIECTB C IOMOIIBK) KAYECTBEHHBIX pPEAKLUMM HAa  HOHBI, PEIICHUE
AKCIEPUMEHTAIIBHBIX 33/1a4.

HeMmeTaibl 1 MX COeIUHEHUA

OOmiast xapakrepuctuka ragoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (U3MYecKue CBOMCTBA MPOCTHIX
BCIIECTB — TaJOreHoB. XHMHUYECKHE CBOMCTBA Ha IpUMEpPE  XJIOpa
(B3auMOZICICTBME C MeETaUlaMHd, HEeMeTalUlaMH, Iejo4amMu). XJIOPOBOIOPO/I.
ConsiHasg KucaoTa, XUMUYECKUE CBOMCTBA, IMOJy4YEHHE, NMpUMEHEHue. JleiicTBue
XJIOpa U XJIOPOBOAOPOJIA HAa OpPraHM3M 4YeNoBEeKa. BaxkHelmue XJIOpuAbl U UX
HAaXO0XKJICHUE B IPUPOE.

OOmast xapaktepucTuka 3meMeHTOB VIA-rpynmbl. OcoOOEHHOCTH CTPOCHUS
aTOMOB, XapakTepHble cTeneHu okucieHus. CTpoeHue W (PU3MUYecKue CBOMCTBA
IPOCTHIX BEIIECTB — KMCIOPOJa U cepbl. AJUIOTPOIIHbIE MOIU(UKALIMYA KUCIOPOAA
U cepbl. XUMHYECKHE CBOMCTBa cepbl. CepoBOAOpOA, CTPOEHUE, (PUBHYECKHE U
XUMUYECKHE CBOMCTBA. OKCHIBI Cepbl KaK IMPEACTABUTENIN KUCJIOTHBIX OKCHUIOB.
CepHast kuciora, (uU3MYecKMe U XUMHYECKHE CBOWMCTBa (00mIME Kak
OpeJCTaBUTENS KJlacca KUCIOT U creuupuyeckue). XUMHUYECKUE PeaKiui,
JeXallie B OCHOBE MPOMBIIIEHHOIO CIoco0a MOJIyY€HUS CEPHOM KHCIIOTHI.
[Ipumenenue cepHoil KUCAOTBL. CONMM CEPHOM KUCIIOTHI, KAUECTBEHHAS PEAKIIU Ha



cyab(dar-uoH. HaxoxneHue cepbl U €€ COEIMHEHH B mpupoje. XUMHUYECKOE
3arpsi3HEHUE OKPY’KAIOIIEW Cpellbl COEIMHEHUSIMU Cepbl (KUCIOTHBIE JOXKIH,
3arps3HEHHUE BO3/yXa U BOJOEMOB), CIIOCOOBI €T0 MPEIOTBPALCHUS.

OOmass xapakTepucTuka 3aeMeHTOB VA-rpymibl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XAapaKTEPHBIE CTEIEHU OKHCIIEHHS. A30T, paclpOCTPaHEHHE B IPHUPOJE,
dusnueckre U xuMuueckue cBorictra. KpyroBopot azora B npupojae. AMMHAK, €ro
(du3nuecKre 1 XMMUYECKHUE CBOMCTRA, MONyYeHue U npuMenenue. Colm aMMOHHS,
uX pu3NUECKre U XUMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHast peakiius Ha
MOHBl aMMOHMS. A30THasg KHCIIOTa, €€ MOoJydyeHue, (PU3nyecKue U XUMHUYECKUE
cBoWicTBa (OOLIME Kak MPEACTaBUTENs Kjlacca KHUCIOT M CHelu(HUUecKue).
Hcnonb3oBaHue HUTPATOB U COJIEH aMMOHMS B KauyeCTBE MHUHEPAIbHbIX
yno0peHuii. XuMHUYECKOE 3arpsi3HEHUE OKPYKAIoIEeH cpeibl COeAMHEHUSIMU a30Ta
(KUCTIOTHBIE JOKIIW, 3arpsS3HEHHE BO31IyXa, MOYBBI W BomoéMoB). Docdop,
aloTponHeie Moaudukanuu (ocdopa, GuzmUeckue M XUMUYECKHE CBOMCTBA.
Oxcun pocdopa (V) u dhochopras kucnora, GU3HIECKUE U XUMHIECKUE CBOMCTBA,
nonyuernue. Mcnonb3oBanue ¢pocharoB B KauecTBE MUHEPATBHBIX YAOOPEHHUIA.

OOmast xapakrepucTuka 31eMeHTOB [VA-rpynmbl. OcoOEHHOCTH CTPOEHUs
aTOMOB,  XapakTEepHblE  CTENEHU  OKHUCJIEHHS.  YTJepond,  auIOTPOIHBIE
MoIu(pUKaLMM, PACIPOCTPAaHEHUE B MpUPoAE, (UINYECKUE U XUMUYECKUE
cBoiictBa. Ancopouusi. Kpyrosopor yriepona B npupoje. OKCuabl yriaepoaa, ux
dusnueckne W XMMHUYECKHE CBOMCTBAa, JEHCTBME HAa KHUBBIE OPraHU3MBI,
NOJIyYUCHUE W TpPUMEHEHUE. DKOJOTMYECKHUE MPOOJIEMbl, CBA3aHHBIE C OKCHUIOM
yraepona (IV), rumore3a T1100adbHOrO TMOTEIUICHUS KJIMMAaTa, IMapHUKOBBIM
adexr. YroapHas kuciioTa U €€ coiu, uX (GU3NISCKUE M XUMHUYCCKHE CBOMCTBA,
nojiyueHue u mnpumeHenwe. KauecTBeHHas peakuus Ha KapOOHAT-MOHBI.
Hcnons3oBanue kapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHauanbHble TOHATUS 00 OPraHMYECKUX BEUIECTBAX KAK O COSAUHEHUSX
yriaepoza (MeTaH, 3TaH, 3TUJIEH, alleTHUICH, 3TaHOJI, ININLIEPUH, YKCYCHAsl KUCIIOTA).
[IpupoaHble HMCTOYHUKUA YTIEBOAOPONIOB (yrojiib, NPUPOJIHBIA Tra3, HePTb),
NPOAYKTHI UX TepepaboTku (OeH3UH), UX pOJib B OBITY M MPOMBIILICHHOCTH.
[ToHsiTHe 0 OUONOTMYECKN BaKHBIX BEIIECTBAX: JKUpaX, OeNKaX, YrieBojax — U Ux
poIM B JKM3HM 4eJIOBEKa. MarepuanpHOE €IWHCTBO OPraHHYECKUX U
HEOPraHUYECKUX COECTUHEHUN.

KpemHunii, ero d¢usnueckue W XUMHYECKHE CBOICTBA, TOJy4YeHUE U
npuMenenne. CoequHeHus KpeMHHs B mpupoge. OOmume mnpencraBieHus o0
okcune kpemHust (IV) um kpemHueBoil kucinore. CHIMKATBI, UX HCIOJIb30BAaHUE B
OBITYy, B TIPOMBIIICHHOCTH. BakHelilne cTpouTenbHbIE MaTepHallbl: KepaMuKa,



CTEKJIO, LIEMEHT, OeTOH, *kene300eToH. [IpobreMbl 0€30MacHOr0 MCHOIbL30BAHUS
CTPOUTEJIbHBIX MAaTEpPUAIOB B MOBCEHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

M3y4yeHHUE 00pa3I0B HEOPraHUYECKUX BEIIECTB, CBOMCTB COJSHOW KHCIJIOTHI,
IIPOBE/ICHNE KaYeCTBEHHBIX PEAKIM Ha XJIOPUI-MOHBI U HAOIIIOCHUE MPU3HAKOB
UX TIPOTEKAHUsI, OMBITHI, OTPAKAIOIIUME (PUMUECKHE U XUMUYECKHE CBOWCTBA
rajJloreHOB M WX COEAWHEHUM (BO3MOXKHO MCIOJIb30BAHUE BHICOMATEPUATIOB),
O3HaKOMJICHHE C oOpa3mamMu XJIOPHIOB (TAJIOT€HUIOB), O3HAKOMJICHHE C
oOpasmlamMu  ceppl U €€  coeAUMHEHUSIMU  (BOSMOXXHO  MCIIOJIb30BaHUE
BUJIEOMATEpPHAJIOB), HAOIIOIEHNE Mporiecca OOYIIIMBaHUS caxapa Mo JCUCTBHEM
KOHLICHTPUPOBAHHOW CEPHOM  KHCIIOTBI, H3YYEHHE XUMHUYECKUX CBOMCTB
pa30aBIECHHON CEPHOM KUCIIOTHI, MPOBEACHUE KaY€CTBEHHON peakluuu Ha cyibdar-
MOH W HaOJIOJeHHE TpHU3HaKa €€ MPOTEeKaHWs, O3HAKOMJICHHE C (PU3UYECKUMH
cBoiictBaMu azora, (ochopa U HX COCAMHEHHH (BO3MOXKHO MCIOJIb30BAHKE
BUJIEOMATEepHaloB), oOpasiaMu a30THBIX U (OCHOPHBIX YIOOPECHUI, MOITyUYCHHE,
coOupaHue, paclo3HaBaHWE M M3Y4YEHHUE CBOWCTB aMMMaKa, IPOBEJICHUE
KauyeCTBEHHBIX PEaKIMil Ha MOH aMMOHHS U (pochaT-uoH U U3yUYEeHHUE MPU3HAKOB
MX IPOTEKaHUs, B3aNMOJICUCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIBIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3Yy4YEHUE MoOZEeNen
KPUCTAUIMYECKUX PEMIETOK anmasa, rpadura, QyiaepeHa, O3HAKOMIJICHHE C
IPOIECCOM  aACOPOIIMKM  PAaCTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIJIEM W
YCTPOUCTBOM MPOTHBOrasa, MojiyueHue, coOupaHue, pacrio3HaBaHUE U W3yYCHUE
CBOMCTB YIJIEKHCJIOTO Ta3a, MPOBEJACHUE KaueCTBEHHBIX peakiuii Ha KapOoOHaT U
CUJIMKAT-MOHBl W HW3yYEHHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
OPOJYKIIMEH CHJIMKATHOM TPOMBIIUICHHOCTH, PEIICHUE JKCIePUMEHTAIbHBIX
3a1a4 1o TeMe « BaxxHenmme HeMETaIUIbl U UX COEAUHECHUS.

MeTa/iibl 1 MX COeAMHEHUA

OO61ast xapakTepUCTUKAa XUMHUYECKUX 3JI€MEHTOB — METaNIOB Ha OCHOBAHUHU
ux nonoxeHus B Ilepuommueckon cucreme XuMHUYECKHX diaeMeHtoB /[l N
MenpneneeBa u cTpoeHusi aToMoB. CTpOeHHE METaJIOB. MeTraunueckas CBsI3b U
METAUIMYECKAs] ~ KpUCTa/IMueckass  pemérka.  DJIEKTPOXUMHUUYECKUU  psif
HanpspKeHu MetaioB. dusnyeckrue U XMMUYECKUE CBOMCTBA MeTauioB. O01ue
crocoObl ToNlydeHus: MeTayuioB. [loHATHE O KOPPO3UM METAIOB, OCHOBHBIC
CcrocoObl 3alMThl UX OT Koppo3uu. CriaBel (CTalb, YYryH, AIOPATFOMUHUM,
OpoH3a) ¥ UX MPUMEHEHHUE B OBITY ¥ MPOMBIIIJICHHOCTH.

[Hlenounbie MeTalbl: nojioxkeHue B [lepuoguyeckoil cucreMe XUMUYECKHUX
anementoB . V. MeHaeneeBa, CTpOEHHME MX aTOMOB, HaXOXJICHUE B MPUPOJE.
Ou3NYecKre U XUMHYECKHUE CBOMCTBA (HAa mpuMepe HaTpusd U Kanusi). OKCUIbl U



TUJIPOKCHABI HaTpusd MW Kanusa. lIpuMeHeHue MIeNIOYHBIX METAUIOB W HX
COCTMHEHNH.

IllenoyHo3eMeNnbHbIE METAUIBI MAarHUM U KaJbLUHM: IIOJIOKEHUE B
[lepmonnueckon cucreMe xumudeckux 3yeMeHToB [[. 1. MenneneeBa, ctpoenune
MX aTOMOB, HaXOXJIeHUE B pupoae. Pu3nyeckue U XUMUYECKHUE CBOMCTBA MarHus
U Kanblusa. Baxuelinve coequHEHUS KalblUs (OKCHUI, THAPOKCHUA, COJIH).
XKécTkocTh BOABI M CLTOCOOBI €€ YCTpaHEHMUS.

AmomMuHU: ionoxkeHue B Ileproanueckoil cucteMe XUMUYECKHUX JIEMEHTOB
. 1. MenneneeBa, CTpoeHUME aroMa, HaxoxjaeHue B npupone. duszmueckue u
XUMUYECKHE CBOMCTBA AMIOMUHUA. AM(OTEpPHBIC CBONCTBA OKCHUIA U THAPOKCUIA
ATFOMHUHUSL.

XKenezo: nmonoxenue B [lepuoguyeckord CUCTEME XUMUYECKUX 3JIEMEHTOB [I.
N. MenneneeBa, crpoeHHe aroMa, HaxoxiacHue B mpupone. Dusnueckue u
XUMUYECKHE CBOMCTBA Xkelne3a. OKCuabl, THAPOKCUIBI U conu xkenesa (1) u xxene3a
(IIT), ux cocTaB, CBOWMCTBA U MOIYYCHHUE.

Xumuueckuii IKCnepumMenm:

O3HaKOMJICHHE C o00pa3llaMd METAJUIOB M CIUIABOB, MX (HUINYECKUMHU
CBOMCTBaMH, M3Yy4Y€HHE  PE3YJbTATOB  KOPPO3UU  METAJIOB  (BO3MOXKHO
UCIOJIb30BaHUE BUJCOMATEPUATIOB), OCOOCHHOCTEW B3aMMOJCUCTBHUS OKCHJA
KaJIbIIUST W HATpUs C BOJOM (BO3MOXKHO WCIOJIb30BAHUE BHUIEOMATEPUATIOR),
VICCIIEIOBAHUE CBOMCTB JKECTKOW BOJBI, MPOLIECCA TOPEHUS JKEJI€3a B KUCIOPOAE
(BO3MOKHO  HUCIOJB30BaHUE  BUICOMATEPUATIOB), TMPU3HAKOB  MPOTEKAHUS
KAQUECTBEHHBIX PEAKIMN HAa WOHBI: MarHud, KajblWs, aJlOMUHMUS, I[IUHKA, jKeje3a
(IT) u xene3a (III), mequ (1), HaOnrOACHNE W ONMUCAHUE TIPOIECCOB OKPANTUBAHUS
IJJaMEHU WOHAMU HaTpusl, Kajlusg U Kaiblusig (BO3MOXKHO HCIIOJIb30BAaHUE
BUJICOMATEPHUAJIOB), UCCIIEOBaHNE aM(DOTEPHBIX CBOMCTB THAPOKCHIA ATIOMHHUS
Y TUJIPOKCUJA IMHKA, pEHIEHNE SKCIIEPUMEHTANBHBIX 3a7a4 1o Teme «BaxkHeimmue
METAJUIbl U UX COETUHEHUS.

XuMus ¥ OKpy:KRawInas cpeaa

BemectBa u marepuansl B IOBCEIHEBHOM JKM3HM 4enoBeka. bezomacHoe
WCIIOJIb30BaHUE BEIIECTB U XMMUUYECKUX peakiui B ObITy. [lepBas momolns mnpu
XUMHUYECKUX 0KOrax U OTPaBIICHUSX.

XUMHUYECKOE 3arpsi3HEHUE OKPYKAroIIew cpenl (MpenesibHas J0mycThUMast
KOHIIeHTpaius BemecTs, aanee — [1JIK). Pons xumuu B perieHuu 3K0JI0rHYeCKuX
pooJIeM.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpaslloB MaTepuaioB (CTEKJIO, CIUIaBbl METAUIOB, MOJMMEPHBIC
MaTepuasbl).

Mesicnpeomemmuoie céa3u



Peanmm3anus MeXNpeIMETHBIX CBA3€HM IIPU M3YYEHMH XUMHM B 9 Kiacce
OCYIIECTBIIICTCS. 4epe3 UCIOIb30BAHUE KaK OOIIUX €eCTECTBEHHO-HAYYHBIX
MOHSTHUM, TaK W TIOHATHUM, SIBJISIFOIIUXCS CUCTEMHBIMU JUISI OTJEIbHBIX MTPEIMETOB
€CTECTBCHHO-HAYYHOT' O LIMKJIA.

OOmue ecTeCTBEHHO-HAY4YHbIC MOHSTHS: HAyYHBIM (DaKT, TUMOTE3a, 3aKOH,
TEOpUs, aHaiu3, CHUHTE3, KiacCcUUKalus, TMEPUOJUYHOCTh, HAOIIOACHUE,
JKCIIEPUMEHT, MOJCIUPOBAHUE, HU3MEPEHUE, MOJEIb, SBICHUE, NaPHUKOBBIN
s ek, TeXHOIOT U, MaTepHaIbl.

dusnka: Marepus, aroM, DOJIEKTPOH, MNPOTOH, HEWTPOH, HOH, HYKIIUI,
U30TOIBI, PaAUOAKTUBHOCTh, MOJEKYJA, JJIEKTPUUYECKUM 3apsl, INPOBOJHHKH,
MOJIYIPOBOJAHUKH, JTUIJIEKTPUKH, (POTORJIEMEHT, BEIIECTBO, Telo, OO0BEM,
arperaTHOE COCTOSIHUE BEUIECTBA, I'a3, PaCTBOP, PACTBOPUMOCTh, KPUCTALUINYECKAS
pemérka, CIUIaBbl, (PU3NYECKHE BEIWYUHBI, CIUHUIIBI U3MEPECHHS, KOCMHUYECKOE
IIPOCTPAHCTBO, TJIAHETHI, 3BE3/1bI, COHIIE.

buonorus: ¢orocunrtes, apixanuwe, Omocepa, dKOCHCTEMa, MHHEPATHHBIC
yI00OpEeHUs, MUKPO3JIEMEHTBI, MaKpO3JIEMEHTBI, MUTaTEIbHbIC BEIECTBA.

['eorpadus: armocdepa, ruapocdhepa, MHUHEpabl, TOPHBIE TMOPOJIBI,
TMOJIE3HBIE UCKOMAEMbIE, TOILUIUBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pE3yJbTaTbl OCBOEHHUS MPOrpaMMbl OCHOBHOTO OOILETro
o0pa3oBaHusl JOCTUTAIOTCA B XOJ€ OOYy4eHHs] XUMUU B €AUHCTBE Y4EOHOH H
BOCIUTATEJILHON JIEATEILHOCTH B COOTBETCTBUU C TPAJAUIIMOHHBIMU POCCUICKUMHU
COLIMOKYJIBTYPHBIMU M JYXOBHO-HPAaBCTBEHHBIMHM LIECHHOCTSMH, IPUHATHIMU B
oOlIecTBe NpaBWIaMU U HOPMamMHu IMOBEACHUS W CIOCOOCTBYIOT IMpolleccam
CaMOITO3HAHMSI, CAMOPA3BUTHS U COIIMATIN3ALIMN 00 yJarOLUXCS.

JIn4HOCTHBIE  pe3yJbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYyYaroOIIMXCS
PYKOBOJICTBOBAaTbCS CHCTEMOW IO3UTUBHBIX LEHHOCTHBIX OpUEHTAUUd U
pacIIUpEHUE OIbITa AEATENBHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpuoTHYECKOr0 BOCIIUTAHMSI:

LEHHOCTHOI'O OTHOLIEHUSI K OT€YECTBEHHOMY KYJIBTYPHOMY, HICTOPUUECKOMY
U HAaydYHOMY HAcCJIE€AWI0, MOHMMAaHUsA 3HAYCHUS XHUMUYECKOW HAYyKHM B JKHU3HU
COBPEMEHHOI'0 OOLIECTBA, CIIOCOOHOCTH BIAJETh JOCTOBEPHOW HH(pOpMALMEN o
MEPENOBbIX JOCTHKEHHUSIX W OTKPBITUAX MHUPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAyYHBIX 3HAHUSAX 00 yCTpOWMCTBE MUpa U OOILECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUSA:

IIPEICTABIEHUs O COLUMAIBHBIX HOpPMax M NPAaBWIAX MEKIMYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIEIOBAaTENbCKOM,  TBOPUYECKOM M JAPYrUX  BUOAX
JesITeIbHOCTH, TOTOBHOCTH K Pa3sHOOOpa3HOM COBMECTHOM JEATEIbHOCTH IPH
BBIMIOJTHEHUU Y4€OHBIX, T[103HABATENIbHBIX 337a4, BBINOJIHEHUH XHUMHUYECKUX
AKCIIEPUMEHTOB, CO3JIJaHUU YU4E€OHBIX MPOEKTOB, CTPEMIICHUS K B3aUMOMOHUMAaHUIO
U B3aMMOIIOMOIIM B TMPOLECCEe O3TOH Y4EOHOW MAEsATENbHOCTH, TOTOBHOCTH
OLICHMBAaTh CBOE IIOBEACHUE M IIOCTYIIKM CBOMX TOBApUIUEH C IO3ULHH
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MTOCIIEACTBUN MMOCTYIIKOB;

3) HeHHOCTH HAYYHOI 0 MO3HAHMS:

MHPOBO33PEHUYECKNE MPEICTABICHUS O BELIECTBE M XUMUYECKOH PpEaKlMH,
COOTBETCTBYIOILINE COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKHM M COCTaBIIIIOIIME
OCHOBY JJIl IOHMMaHUsl CYIIHOCTH HAYYHOW KapTUHBI MUPA, MPEICTaBICHUsS 00
OCHOBHBIX 3aKOHOMEPHOCTSAX PA3BUTHUS MPUPOJIbI, B3aUMOCBS3AX YEJIOBEKa C
IIPUPOJHON CPENOU, O POJIU XMMHUH B O3HAHUM STUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHbIE MOTHUBBI, HAIIPABJICHHbIC HA MOJIyYEHHE HOBBIX 3HAHUU MO
XUMUHU, HEOOXOJUMBIE i OOBSICHEHUS HAOJIIOIaeMbIX TPOIIECCOB W SIBJICHHUIA,
NO03HABaTEIbHOM, MH(OPMAILIMOHHON M YHUTATEeNbCKOW KYJIbTYpPhl, B TOM YHUCIE
HABBIKOB CAMOCTOSITENIbHOM paboThl € y4eOHBIMHM TEKCTaMHU, CIPABOYHOU



JAUTEPATypoOl, JOCTYIIHBIMH TEXHUYECKUMHU CPEICTBAMU HH(OPMAIMOHHBIX
TEXHOJIOTUM;

UHTEpeC K OOYYEHHI0 M I03HAHUIO, JII0OO3HATEIbHOCTh, T'OTOBHOCTh H
CIOCOOHOCTh K  caMOOOpa30BaHMIO, MPOEKTHOM U  HUCCIEI0BATEIbCKOU
JESITEeIbHOCTH, K OCO3HAHHOMY BbIOOPY HalpaBlIEHHOCTH M YpPOBHS OOY4YEHHsS B
JlaTbHEHIIIEM;

4) popMupoBaHUs KyJIbTYPbI 310POBbA:

OCO3HAHME LIEHHOCTH JKM3HH, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY
3]I0pOBbIO, YCTAHOBKH Ha 3I0POBBIA 00pa3 >KM3HU, OCO3HAHHME IOCIEICTBUU U
HEMPUSATUE BPEAHBIX MPUBBIUEK (YMOTPEOICHUS aJIKOroJis, HApKOTHUKOB, KypeHus),
HEOOXOJUMOCTH COOMIOACHUS MpaBUil O€30MACHOCTA TPU  OOpaIlllEHUU C
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEAIbHOM KU3HU;

S) TPyA0BOro BOCIIUTAHMS:

MHTEpEC K MPaKTUYECKOMY M3y4eHUI0 podeccril U Tpyaa pa3iIuyHOro poja,
YBOXEHUE K TPYAy M pPeE3yJbTaTaM TPYAOBOM IEATEIBHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMEHEHUs TMpPEIMETHBIX 3HAaHUN MO XUMHUHU, OCO3HAHHBIA BBHIOOD
UHAMBUIYAJIbHOW TPAeKTOPUU MPOJOIKEHUSI 00pa30BaHUs C YUETOM JIMUHOCTHBIX
MHTEPECOB U CITIOCOOHOCTH K XUMHH, OOUIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMN,
ycIleuHo! npodeccuoHanbHON JESTEIIbHOCTU U Pa3BUTUSL HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH a/IalITUPOBATHCS B MPO(PECCUOHAILHOM CPEIE;

6) PKOJIOrM4eCcKOro BOCIIUTaHUS:

HKOJIOTMYECKH 1EJIECO00pa3HOE OTHOILIEHHWE K MPHUPOJAE KaK HCTOYHUKY
KU3HU Ha 3emJie, OCHOBE €€ CYILECTBOBAHMS, TOHUMAHKUE LIEHHOCTH 3I0POBOTO U
Oe3omacHoro oOpa3za JKM3HM, OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY
(Gu3MUEeCKOMY U TICUXMYECKOMY 3I0POBBIO, OCO3HAHHUE IIEHHOCTH COOJIOJEHUS
npaBui1 6€30M1aCHOTO MOBEACHUS MPH padboOTe C BEIIECTBAMHU, a TAKXKE B CUTYAIHsIX,
YIrPOXKAIOLIUX 3I0POBBIO U KU3HU JIIOJCH;

CIIOCOOHOCTH MPUMEHSATh 3HAHUS, MOJydaeMble NMPU U3YYEHUU XUMUU, IS
pemenus 3a1a4, CBA3aHHBIX C OKPYKAOLIEH IPUPOAHOM CPENOM, I MTOBBIIICHUS
YPOBHSA  OKOJOTMYECKOM  KYJIbTYpbl, OCO3HAaHUS TIJIOOAIBHOTO  XapakTepa
AKOJIOTMYECKUX MPOOJEM M MyTEH MX PEHIeHHs MOCPEACTBOM METOAOB XHMMHH,
HKOJIOTMYECKOr0 MBIIUIEHUS, YMEHUsI PYKOBOACTBOBATHCS UM B II03HABATEIIBHOM,
KOMMYHUKATHBHOHN U COIIUAJILHON MPaKTUKE.

METAIIPEAMETHBIE PE3YJIbTATDBI

B cocraBe MeranmpeaMETHBIX pe3yJlbTaTOB BBIICSIOT 3HAUYMMBIE IS
dbopMUpOBaHUS MHUPOBO33PECHUSI  OOIIECHAYYHBbIE TOHSATUS (3aKOH, TEOpHs,
IOPUHLMII, TUIIOTE3a, (PAKT, cCUCTEMA, MPOLIECC, IKCIEPUMEHT U IPYroe.), KOTopble
UCTOJIb3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYE€OHBIX NpeAMeTax W IMO3BOJSIOT Ha
OCHOBE 3HAHWI U3 3TUX MPEAMETOB (POPMHUPOBATH MPEACTABICHUE O LEIOCTHOU



HAay4YHOW KapTHHE MUpPA, U YHUBEpCaJIbHBIC ydeOHBIC NEHCTBUS (IT03HABATEILHEIE,
KOMMYHUKATHBHBIC, PETYIATHBHBIE), KOTOpbIE€ 00ECIEYnBAIOT (HOPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO M OCYILIECTBICHUIO Y4eOHOI
NEeSATeLHOCTH.

Ilo3HaBaTe/ibHbIC YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS

ba3oBble joruueckue 1eMCTBUA:

YMEHHUS UCIOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAHUMW: PACKPBIBATh CMBICI XMMHYECKUX MOHSTUH (BBIACIATH UX XapaKTEpPHBIC
MPU3HAKW, YCTAHABIWBATh B3aUMOCBSI3b C JAPYTMMH TMOHSTHUSMH), HCIOJIb30BATh
MOHSITHS NIl OOBSICHEHUSI OTJENBbHBIX (DAKTOB W SIBJICHUH, BHIOMPATh OCHOBAHUS H
KPUTEPUH JUISl KIIACCU(PHUKAMUA XMUMHYECKUX BELIECTB M XUMUYECKHX PEaKIIHi,
yYCTaHABJIMBATh MPUYMHHO-CJICACTBEHHBIE CBSI3UM MEXAYy OOBEKTaMU H3Y4YEeHHUS,
CTPOUTH JIOTUYECKHUE PACCYXKACHUS (MHIYKTUBHbBIC, AEAYKTHUBHbIC, IO aHAJIOTUN),
JIeNaTh BHIBOJIBI U 3aKJIIOUYCHUS;

yMEHUE TPUMEHITh B TIPOllECCE TMO3HAHUSI TOHSATUS (TIPEAMETHBIE W
MeTaInpeIMETHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yEMbIE B XUMUH,
peoOpa3oBBIBATh MIUPOKO MPUMEHSIEMbIE B XUMUU MOJICIIbHBIE MPECTABICHUS —
XUMUYECKUW 3HAK (CHUMBOJI DJIEMEHTA), XUMHUUecKas QopMmysia U YypaBHEHUE
XUMUYECKON PeaKIuu — P pelIeHUU y4eOHO-TTO3HABATENbHBIX 331a4, C YYETOM
ATUX MOJICNBHBIX TMPEJCTABICHUN BBISBISATh M XapaKTEPU30BaATh CYIIECTBEHHBIC
MPU3HAKA U3YYaeMBIX OOBEKTOB — XMMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBISIBJIATH ~ OOIME  3aKOHOMEPHOCTH, TPUYMHHO-CICACTBEHHBIE CBSI3M WU
MPOTUBOPEUHUSI B U3y4AEMBbIX MPOIIECCaX U SIBICHUSX.

ba3oBble ucciiegoBare1bCKue 1eMCTBUA:

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHl B KAaYECTBE WHCTPYMEHTA
MO3HAHUSA, a TaKKe B KAauyeCcTBE OCHOBBI JIsi (DOPMHUPOBAHUS THUIIOTE3bI TIO
IPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMbBIX CYXIACHUI;

NpUOOPETEeHHE ONbITa MO IUJIAHWPOBAHUIO, OpPraHU3allid W TPOBEIACHUIO
VUICHUUYECKHX OJKCIIEPUMEHTOB, yMEHWE HaOmogaTh 3a XOJOM IIpoliecca,
CaMOCTOSITEJIbHO MTPOTHO3UPOBATH €r0 pe3ysbTar, GOpMYIHUPOBATH 0000IIEHUS U
BBIBOJIBI 11O pe3yJibTaTaM MPOBEAEHHOTO OIbITA, UCCIEAOBAHUSA, COCTABIATh OTUET
0 MpoJIeJITaHHOM padoTe.

Pabora ¢ undgopmanmneii:

yMEHHE BBIOUpATh, AHAIM3UPOBATH W HUHTEPIPETUPOBATH HHPOPMAIIUIO
pa3IMYHBIX BUIOB U (HOPM MPECTABICHHS, TOTy4aeMyl0 U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIOMYJIIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJIEpXKaHUs, CIPABOYHBIC
nocobusi, pecypcbl WHTepHeTa), KPUTUYECKH OIICHUBATH IPOTUBOPEUYHBYIO H
HEJOCTOBEPHYIO HHPOPMAIIHIO;



YMEHUE MPUMEHATHh PA3IMYHBIE METOJIBI U 3alpOChl MPHU MOUCKE U OTOOpE
nH(pOpPMAITMH W COOTBETCTBYIONIUX JAHHBIX, HEOOXOAMMBIX JISI BBIMTOJTHCHUS
y4eOHBIX M MO3HABATEJIbHBIX 33/1a4 OMPECIEHHOIO TUIIA, MPUOOPETEHUE OIbITa B
00JJaCTH  KCMOJIb30BaHUSI MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIaJICHUE KYJIbTYpPOW aKTUBHOT'O MCIIOIb30BAHUS PA3JIMYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BBIOMPATh ONTUMAbHYIO (DOpMY IIpe/icTaBlIeHUs] HHPOPMalUU U
WUTIOCTPUPOBATh pEIlacMble 3aJladyd  HECJIOKHBIMU CXEMaMH, JuarpaMMamu,
npyrumu hopMamu rpaduKu U UX KOMOWHAIUSIMU,

YMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATH B TMpolecce Y4eOHOU H
UCCIICIOBATENBCKON JEATEIHPHOCTH WH(DOPMAIMIO O BIUSHUU TPOMBIILICHHOCTH,
CEJIbCKOTO XO34MCTBA M TPAHCIOPTa Ha COCTOSIHUE OKPYXKAIOIIEH MNpUPOIHOM
Cpelbl.

KoMMyHHKATHUBHBIE YHUBEPCAIbHbIE YUeOHbIE 1eiicCTBUS:

yMEHHUS 3aJaBaTh BONPOCHl (B XoAe auajora W (WiIM) JAUCKYCCHM) IO
CylmlecTBy  oOCyXaaemMod  TeMbl, (OPMYIUPOBATH CBOM  MPEAJIOKEHUS
OTHOCHUTEJIBHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a1a4H;

YMEHHUS  MPEACTaBIATh  MOJy4YEHHBIE  pe3yibTaTbl  MO3HABATEIHHOU
NEATeIbHOCTA B YCTHBIX W TIMCBMEHHBIX TEKCTaxX; JeJlaTh MPE3CHTAIUI0
pPE3YJIbTATOB BBIMOJHEHUS XUMHUUYECKOIO JKCIEpPUMEHTa (J1abopaTOpHOTO OIbITa,
71a0b0paTOpHOM pabOTHI MO UCCIICIOBAHUIO CBOMCTB BEUIECTB, y4€OHOI0 MPOEKTA);

YMEHHUS Y4eOHOTO COTPYIHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIBLHOM W MCCIENOBATEIIbCKOM  JIEITEIbHOCTH  TMPU  pElICHUU
BO3HUKAIONIMX MPOOJIEM HAa OCHOBE Y4€Ta OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uiuii (0OCyXJIeHus,, 0OMEH MHEHUSMH, «MO3TOBBIE IITYPMbD», KOOPIAWHAIIUS
COBMECTHBIX JICMCTBUM, OIIPEIEJIECHUE KPUTEPUEB IO OLEHKE KayecTBa
BBITIOJTHEHHOU pabOTHI U IpyTHE).

PerynsiTuBHBIC YHUBeEpcalbHbIe Y4YeOHbIe 1eliCTBHUS:

YMEHHE CaMOCTOSITEIbHO OIpENeNsTh IEeIH JeATeIbHOCTH, IIaHUPOBATh,
OCYHIECTBIIATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
NeATeILHOCTD, BBIOMpaTh Hanbojee 3G(HEKTUBHBIE CIIOCOOBI PEeIICHUs YUCOHBIX U
MMO3HABATENBHBIX 33/1a4, CaMOCTOATEIBHO COCTABJISTH WM KOPPEKTUPOBATH
IIPEUIOKEHHBIA  QITOPUTM JCUCTBUW NIPU BBINOJHEHUU 3aJaHUM C Y4YETOM
MOJIy4eHUSI HOBBIX 3HAHW 00 HM3ydyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUX,
OLICHMBATh COOTBETCTBHE MOJIyYEHHOTO pEe3yJibTaTa 3asBJICHHON LIETU, YMEHHE
UCIIOJIb30BaTh M AaHAJIM3UPOBATH KOHTEKCTHI, IIPE/IJlaraéMble B YCIIOBUU 3aJaHUM.

IMMPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMeTHBIX PE3YJbTAaTOB 110 OCBOCHHIO O0O0S3aTEIBHOTO
COJICp’KaHMsI, YCTAHOBJICHHOTO JaHHOW (denepasbHON padodeil mporpammoi,
BBIJICJISIFOT: OCBOCHHBIE OOYYalOIIUMUCS Hay4yHbIe 3HAHUS, YMEHHUS M CIIOCOOBI



neicTBui, crenuduUeckue JUIE  TPEIMETHOW 00yacTh  «XUMHS», BHUIBI
NEATENBHOCTA MO  IIOJIYYEHUIO HOBOIO  3HAHWS, €ro HWHTEPHpPETalu,
IpeoOpa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYAIIHSIX.

K xoHIily oOyuenus B 8 kiiacce npeMeTHbIC pe3yJIbTaThl HA 0a30BOM YpOBHE
JOJKHBI OTpaXxkaTh CHOPMHUPOBAHHOCTh Y O0YYAIOIINXCS YMEHUM:

e PAaCKpbhIBaTh CMBICI OCHOBHBIX XMMHWYECKHMX TOHSATHH: aTOM, MOJIEKYJIa,
XUMHYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEHIECTBO, CMECH
(oHOpOJHAA U HEOIHOPOJIHAS), BAJICHTHOCTh, OTHOCUTENIbHASI ATOMHAs U
MOJIEKYJIIpHAsE Macca, KOJWYECTBO BEIIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJII XUMUYECKOTO AJIEMEHTA B COSUHEHUHU, MOJISIPHBIN 00BEM,
OKCHUJ, KHCIIOTa, OCHOBAHHUE, COJIb, BJEKTPOOTPHUIATEIBHOCTh, CTEICHb
OKHUCJICHHsS, XMMHUYECKasl peakius, KiacCUpUKaIUs peaKui: peakiuu
COCAMHEHMS, PEAKIMHU PA3JIOKECHHS, PEaKUUM 3aMELICHUs, PEakuu
oOMeEHa, HK30- U PHJIOTEPMHUUECKUE PEaKIIMH, TETJIOBOM 3 EKT peakiuu,
AIpO aTroMa, JJIEKTPOHHBIM CIIOM aToMma, aToMHasi OpOuTa b, PAaAUYC
aToMa, XMMHYECKas CBS3b, MOJSPHAS M HEMOJSIPHAS. KOBAJIEHTHAs CBS3b,
VMOHHAs CBs3b, MOH, KaTHUOH, aHWOH, PacTBOP, MaccoBas J0Js BELIESCTBA
(TIpolleHTHAas! KOHIICHTPAIIKs) B paCTBOPE;

e WUIIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XUMHYECKHUX MOHITUU H
MIPUMEHSITh 3TU TTOHSATHUSI IPU ONKMCAHUM BEUIECTB U UX MPEBPAICHHUII;

e HCIONB30BAaTh XHWMHMUYECKYI0O CHUMBOJIMKY JJIi COCTaBlieHUus (opmyn
BEILIECTB U YPABHEHUN XUMHUYECKUX PEAKIINH;

e ONpeAeNsITh BaJECHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEAWHCHUSX,
CTCTICHb  OKHCJICHHS  JJIEMEHTOB B  OWHApHBIX  COCIMHEHUSX,
MPUHAJIC)KHOCTh BEIIECTB K OINPEACIEHHOMY KJACcCy COCIUHEHUU I10
dbopMynaMm, BHJ XUMHUYECKOW CBsI3M (KOBaJCHTHasT W WOHHAs) B
HEOPraHUYECKUX COCTUHEHUSAX;

e packpeiBaTh cMmbIcn Ilepuomgmueckoro 3akona J[. WM. Mennaeneena:
JIEMOHCTPUPOBATh IMOHUMAHUE MEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMUYECKUX AJIEMEHTOB OT MX MOJokeHus B l[lepmoamueckoi cucreme,
3aKOHOB COXPAaHEHUS MAacCChl BEIIECTB, IMOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YYE€HHs], 3aKOHa ABOTraapo;

e ONUCHIBATH M XapakTepuszoBaTh Ta0IMuHylo (opmy Ilepuonnueckoi
CUCTEMBbl XUMHYECKUX DJJIEMEHTOB: pa3iuyarh I[IOHATUA «TJIABHAs
noarpymnmna (A-rpynmna)» u «mnodounas noarpynna (b-rpynmna)», mansie u
OOJbIIIME TEPUOJbI, COOTHOCUTh OO0O3HAYEHHMS, KOTOpPhIE HUMEIOTCS B
tabmuie «llepuogmyeckas cucremMa XUMHYECKUX dieMeHToB J[. .
MenzgeneeBa» ¢ YHUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsA]l AApa, o0ILIee YHCIO 3JIEKTPOHOB
U pacIpeeNIeHHE UX MO SJIEKTPOHHBIM CIOSIM);

KJIAaCCU(UIIUPOBATH XUMUYECKHUE DJIEMEHTHI, HEOPraHMYECKUE BEIECTBA,
XUMUYECKUE peakuuu (MO YUCIAY U COCTABY YYaCTBYIOIIMX B PEaKIMU
BEIIECTB, MO TEII0BOMY YD (PexTy);

XapaKTepu3oBaTh (OMUCHIBATH) OOIME XMUMHUYECKHUE CBOMCTBAa BEIIECTB
Pa3IUYHBIX KJIACCOB, MOATBEPXkKasl OMUCAHUE TTPUMEPAMU MOJIEKYJISPHBIX
YPAaBHEHHMM COOTBETCTBYIOIINX XUMUUYECKUX PEAKLNN;

MIPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT WX Ka4YECTBEHHOTO
COCTaBa, BO3MOXXHOCTH TIIPOTEKAHUSI XHUMHUYECKUX MPEBpallleHuid B
Pa3IUYHBIX YCIOBUSAX;

BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJSPHYKO MAacChl
BEIIECTB, MAacCCOBYIO [IOJI0 XHMMHUYECKOro »JJieMeHTa 1o (dopmyle
COEIMHEHUS, MACCOBYIO JIOJIO BEUIECTBA B pacTBOPE, MPOBOJIUTH PACUETHI
110 YPAaBHEHUIO XUMUYECKOW PEaKIIUU;

MIPUMEHSTh OCHOBHBIE OINEpaIlMy MBICIUTEIILHON ESITEIBHOCTH — aHAJIU3
U CUHTE3, CpaBHEHHE, 000OIICHHE, CHCTeMaTH3allhIo0, KiIacCHU(UKAIIHIO,
BBISIBIICHUE MPUYUMHHO-CJIEICTBEHHBIX CBA3E€U — JJISI U3Y4YCHUSI CBOMCTB
BEIIECTB M XHMHUYECKHX PEAKIUM, €CTECTBEHHO-HAYYHbIE METOMbI
MO3HAHUS — HAONIOZICHUE, W3MEpPEHUE, MOJCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIM U MBICJICHHBIN);

CIeAOBaTh  NpaBWJIaM  MOJb30BAaHUSA  XUMHUYECKOM  MOCYOOM W
7abopaTopHBIM O0OpPYAOBAaHHMEM, a TaKXe MpaBujaaM oOOpalleHus ¢
BEILIECTBAMU B COOTBETCTBHMM C HWHCTPYKUHUSIMA MO BBIIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OMNBITOB IO TOJYYEHUI0O W COOMPAHUIO
ra3oo0pa3HbIX BEHIECTB (BOAOpOAa U KHUCIOPOJA), MPUTOTOBICHUIO
PacTBOPOB C OIPEIECIEHHOM MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEILECTBA,
IUIJAHUPOBaTh M MPOBOJAMTh  XMMHYECKHE  DKCHEPUMEHTHI IO
pacrno3HaBaHUIO PACTBOPOB ILIEJIOUYEH U KUCIOT C NOMOILIBIO MHIUKATOPOB
(;makmyc, dheHondTagenH, METHIOPAHK U JPYTHE).

K xoHIily oOyuenus B 9 kiiacce mpeMETHbIE pe3yJIbTaThl HA 0a30BOM ypOBHE
JIOJKHBI OTpaxaTh C(hOPMUPOBAHHOCTH Y 00YUaAIOIIUXCS YMEHUI:

pacKpbIBaTb CMBICII OCHOBHBIX XMMHWYECKUX IIOHATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJIAd, WMOH, KaTHOH, aHHWOH, INPOCTOE BEIIECTBO,
CJIOKHOE BEILECTBO, BAJEHTHOCTb, DJIEKTPOOTPULIATEILHOCTD, CTEIEHb
OKHUCJICHHSI, XUMUYECKasi peaklMsi, XUMUYECKasi CBS3b, TEIIOBON 3(dexT
peaKkiuu, MOJib, MOJIApHBIA  O00BEM,  pPacTBOpP,  DIJIEKTPOJIUTHI,
HEDJIEKTPOJIMTBL, JJIEKTPOJUTHYECKAs IUCCOLMALINS, PEaKIUd HOHHOI'O
oOME€Ha, Karaqu3arop, XUMHUYECKOE pPaBHOBECHE, OOpaTHUMble U



HeoOpaTUMBIC PEaKIUH, OKHUCIUTEIHLHO-BOCCTAHOBUTEIbHBIC PEAKITUH,
OKUCJIUTENh,  BOCCTAHOBUTENb,  OKHCIEHHME U  BOCCTaHOBIJICHHUE,
aIoTponusi, aMPOTEPHOCTh, XUMHUYECKasi CBs3b (KOBaJCHTHAasl, MOHHAaf,
MEeTa/NInYecKas), KpHUCTAJUIMYECKas pelETKa, KOPpO3Usi METAJUIOB,
CIUIaBbl, CKOPOCTb XHMHUYECKOW peakiuu, MPEeAeTbHO JIOMyCTUMAs
koHueHTpanus [1JIK BemecTna;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKUX TMOHATHH U
MPUMEHSITh 3TU NMOHATHUS IPU ONMKMCAHUM BEUIECTB U UX MPEBPAICHHUII;
HCIIOIb30BaTh XWMHYECKYI0 CHUMBOJIMKY JUIsI COCTaBJIeHHS (opMyJ
BEILIECTB U YPABHEHUN XUMHYECKUX PEAKLINI;

OIPEIENATh BAJIEHTHOCTh U CTENEHb OKUCIIEHUS XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUSAX pA3JIMYHOIO COCTaBa, MPUHAMIEKHOCTh BEIIECTB K
OIpeNeNEHHOMY KJacCy COEAMHEHMH Mo (QopMmyiaMm, BUA XUMHUYECKON
CBS3M (KOBAJICHTHAsl, WOHHAs, METAJUIMYECKas) B HEOPraHUYECKUX
COCIMHEHUSAX, 3aps/l MOHA M0 XUMUIECKON (Qopmylie, XapakTep cpeabl B
BOJHBIX PAacTBOPaX HEOPraHWYECKUX COCIMHEHUMN, TUN KPUCTAIUITMYECKON
PEMIETKH KOHKPETHOT'O BEIIECTRA;

packpbiBaTh cmbicn llepumoamueckoro 3akona JI. WM. MeHngeneeBa u
JEMOHCTPUPOBaTh €ro IOHHWMAaHUE: OIKChIBAaTh U XapaKTepu30BaTh
Tabauunyo ¢opmy llepuonnueckoil CUCTEMbl XUMUYECKUX 3JIEMEHTOB:
pa3nuyuarth TOHSATHUS «IJIaBHAs moArpymnmna (A-rpynma)y u «mobodHas
noarpynna (b-rpynna)», manble u OOJbIIME MEPUOABI, COOTHOCHUTH
0003HaYEHUs, KOTOphIE HMEIOTCS B MEPUOJUYECKON Tabiuue, ¢
YUCJIOBBIMM  XAPAKTEPUCTUKAMU  CTPOCHUSI  aTOMOB  XMMHUYECKHUX
AJIEMEHTOB (COCTaB U 3apsia  sapa, oOIIee YHCIO DJISKTPOHOB H
pacmpenielieHue HMX 1O JJCKTPOHHBIM CJII0sIM), OOBSICHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHMHM CBOMCTB JJIEMEHTOB M MX COCAWHEHUH B
MpEeAEIax MaJIbIX MEPUOIOB U TJIAaBHBIX MOATPYII C YYETOM CTPOEHUS HUX
aTOMOB;

KJIAaCCU(UIIUPOBATh XUMUYECKUE DJIEMEHTHI, HECOPraHMUYECKUE BEIECTBA,
XUMUYECKUE peakuuu (MO0 YUCIYy U COCTABY YYaCTBYIOIIMX B PEaKIMU
BEIIECTB, MO TEIUIOBOMY d(PQEeKTy, M0 M3MEHEHHUIO CTETICHEW OKHUCIICHUS
XUMUYECKUX IJIEMEHTOB);

XapaKTepu30oBaTh (OMHUCHIBATH) OOIIME W CHeHU(UUECKHe XUMHUUYECKHE
CBOICTBA MPOCTBIX M CIOXHBIX BEHIECTB, IOJATBEPKIas OINHUCAHUE
puMepaMHi MOJICKYJISIPHBIX M HWOHHBIX YPAaBHEHUH COOTBETCTBYIOIIUX
XUMUYECKUX PEaKIU;

COCTABJISATh YpPaBHEHUSI DJIEKTPOJUTHUYECKONM JTUCCOIMUALIUU  KHUCJOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKIIUA MOHHOIO



OoOMEHa, ypaBHEHHS PEAKIUH, TMOATBEPKIAOIINX CYIICCTBOBAaHUE
TCHETHYECKON CBSI3M MEXy BEIIECTBAMH PA3TUIHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX — PEAKIUN
MOCPEACTBOM COCTABIICHHSI DJIEKTPOHHOTO OajlaHca 3TUX PEaKIUii;
MPOrHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX CTPOCHUA,
BO3MO)XHOCTH TIPOTEKAHHMSI XUMUYECKUX TMPEBPAIICHUN B pPa3TMYHBIX
YCIIOBUSX;

BBIYHCIIATH OTHOCUTEIBHYIO MOJIGKYJSIPHYIO W MOJIIPHYIO  MAcChl
BCIIICCTB, MAacCCOBYIO JIOJIO XHMHYECKOTO »JJeMeHTa 10 ¢opMyIie
COCIIMHEHHS, MACCOBYIO JIOJTIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKON PEaKIIHH,

coOmonaTe  MpaBWjia  MOJb30BAaHUS  XMUMHYECKOH  TMOCYIOH U
nabopaTopHbiM 000pYyIOBaHHMEM, a TakkKe TIpaBwiIa OOpalieHuss C
BEIIECTBAMH B COOTBETCTBHU C HMHCTPYKLIUSMH TII0 BBITOJHEHHUIO
7a00paTOPHBIX XHUMHUYECKUX OIBITOB IO TIOJYYCHHI0 W COOMpaHUIO
ra3000pa3HbIX BEMIECTB (aMMHUAaKa U YIIIEKUCIIOTO Tasa);

MPOBOAUTH  PEAKIMU,  TOATBEPKIAIONIME  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACIO3HABATh OIMBITHBIM IYTEM XJIOPHII-, OpOMUI-,
uonu-, kKapobonar-, ¢ocdar-, CwIMKaT-, Cyiabhar-, THIAPOKCUI-HOHBI,
KaTHOHbI aMMOHHUS W HWOHBI M3YYCHHBIX METAJIJIOB, MPHUCYTCTBYIOIINE B
BOJIHBIX PACTBOpPaX HEOPraHUYECKUX BEIIECTB;

MPUMEHSATh OCHOBHBIC OIEpAIlMH MBICITUTEILHON ACATEIHPHOCTA — aHAJIM3
W CHHTE3, CpaBHEHHE, OOO0OIIeHHWEe, CHCTEeMaTU3alui0, BbBISIBICHUE
MPUYUHHO-CJIC/ICTBEHHBIX CBSI3€M — JJII M3y4EHUs CBOWCTB BEIIECTB H
XAMUYCECKUX PEaKIUH, eCTCCTBEHHO-HAyYHbIC METOABl ITO3HAHHS —
HAOJIFO/ICHUE, M3MEpPEHUE, MOJCIUPOBAHHUE, DKCICPUMEHT (pEaIbHBIA H
MBICJICHHBIH ).



TEMATHUYECKOE INTAHUPOBAHHUE

8 KUIIACC
KosnuecTrBo yacoB
Ne HaumeHoBanue pa3nenoB u DJIeKTPOHHBIE (LM poBbIe)
n/n TeM NMPOrpaMMbl Bceero Konrpoanuere Hpakrueckue oOpa3oBaTe/ibHbIE pecypChl
padoThI padoThbI
Paspnea 1. llepBoHayajibHbIe XMMUYECKHE NOHATHS
Xumust — BakHas 00J1aCTh
11 €CTEeCTBO3HAHMS U 5 ) bu6mmoreka [JOK
MPaKTUYECKOU JIESTEIIbHOCTH https://m.edsoo.ru/7f41837¢c
YyeJnoBeKa
12 BemecTBa n xumuueckue 15 | bubmumoreka [IOK
peakuuu https://m.edsoo.ru/7f41837¢
Uroro no pazneny 20
Pa3nen 2. BaxkHelinue npeacTaBuTe 1M HEOPraHU4eCKMX BelleCTB
)1 Boznyx. Kucnopon. ITonsitue 6 bu6mmoreka [IOK
00 okcHaax https://m.edsoo.ru/7f41837¢
5 Bognopon. [lonsitue o kucnorax g | bu6mmoteka [IOK
U COJIIX https://m.edsoo.ru/7f41837¢
)3 Bopa. PactBopsl. [TonsiTHE 00 5 | | bu6moreka [IOK
OCHOBaHHUSIX https://m.edsoo.ru/7f41837¢c
54 OCHOBHEIE KJIaCCHI 1 1 1 bu6moreka IIOK
HEOPraHWYECKUX COCIUHEHUN https://m.edsoo.ru/7f41837¢
Uroro no pazneny 30

Pasnea 3. Ilepuoauveckuii 3akon u [lepuoanyeckasi cucrema xumudeckux 31eMeHToB /. U. MenaeneeBa. CTpoeHune aToMOB.

XumMudeckas cBsi3b. OKMCINTEIbHO-BOCCTAHOBHTEIbHbIE Pe€aKIuu




[lepuoanyeckuii 3aK0H 1

31 [Tepuoamyeckasi cucrema 7 bu6morexa IIOK
’ XUMHUYECKUX 3nieMeHToB J1. 1. https://m.edsoo.ru/7f41837¢
MenneneeBa. CTpoeHue aroma
XuMHUeCcKas CBA3b.
3.2 OKHUCIUTEIBLHO 8 bubmorexa HOK
' https://m.edsoo.ru/7f41837¢
BOCCTAaHOBUTEIHHBIC PEAKIIUH
bu6moreka [IOK
1
Hroro no pasneny > https://m.edsoo.ru/7f41837¢c
P 3 but6moreka [JOK
C3CPBHOC Bpemi https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




9 KUIIACC

KoanuectBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB u TeM uugposbie
Ne n/m P Konrpoabnsie | Ilpakrnueckue (1pp )
NpOrpaMMbl Bcero oOpa3oBaTe/bHbIEC
padoThI padoThI
pecypcsl
Paspnes 1. BemiecTBO M XUuMHUYECKHE peaKM K
11 IToBTOpeHue u yriydiieHue 3HaHUuI 5 | bubmotexa IIOK
’ OCHOBHBIX Pa3ZeJIoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bu6moreka [IOK
’ peaxuui https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIMTHYECKAS TUCCOLMALUS. g | | bubmorexa [IOK
' XUMHUYECKHE PEAKIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Utoro no pazneny 17
Pa3nen 2. HemeTraiibl M MX COeAMHEHUS
21 OO0m1ast XxapaKTepuCTUKAa XUMUY eCKIX 4 : bubmorexa [JOK
' sanemenToB VIIA-rpynmel. ["anorexst https://m.edsoo.ru/7f41a636
OO01mas XxapakTepuCTUKa XMMHYECKUX
2.2 anemeHTOB VIA-rpymmel. Cepa u eé 6 bubmorera IIOK
' 124 P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01mas XxapakTepuCcTUKa XHMHYECKHX
but6moreka [JOK
2.3 aneMeHToB VA-rpymnmbl. A3oT, pochop u ux 7 1
https://m.edsoo.ru/7f41a636
COEJIMHEHUS
OO0m1ast XxapaKTepuCTUKAa XUMUY ECKIX
2.4 anemenToB IVA-rpynmel. Yraeposa u 8 1 2 bubmioreia LIOK
. . by ' poa https://m.edsoo.ru/7f41a636
KPEMHUN U UX COCTUHEHUS
Hroro no pasaeny 25




Paznesa 3. MeTaJsIBI M X COCIUHECHUS

bubmmoreka [IOK
. 7| 4
31 (Obue CROHCTBA MeTaLIOR https://m.cdsoo.ru/7f41a636
. bubmumoreka [IOK
3.2 Baxkueiimme MeTanibl 1 UX COSIUHCHUS 16 hitps://m.edsoo.ru/7f41a636
Uroro no pazneny 20
Pa3nen 4. Xumus u okpyxamouias cpeaa
4.1 B Ba M MaTepHaibl B )KU3HU YEI0BEKa 3 bubmorexa HOK
' cect p https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesenBHOE BheMS 3 bubmmoreka [IOK
pBHOC BP hitps://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 68




IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
KosnuecrBo yacos JIEKTPOHHBIE
Ne ara undposbie
Tema ypoka Konrtpoasbnbie | IlpakTudeckue A p
n/n Bceero H3yYeHus1 | oOpa3oBaresibHbIe
padoThI padoThI
pecypcsl

| IIpeameT xumun. Poib XuMHH B )KU3HU | bubmmoreka LIOK
yeJioBeKka. 1elia U BelecTna https://m.edsoo.ru/ff0d210c

bubmioreka [IOK

2 [Tonarue o MeTomax MO3HAHUS B XUMUH 1

https://m.edsoo.ru/ff0d227e
[Tpaktrueckas padora Ne 1 «IIpaBuia

3 paboThI B JTAOOPATOPHH M ITPUEMBI 1 bubmmorexa [IOK
oOpatieHus ¢ JJabopaTOpHbIM https://m.edsoo.ru/ff0d23dc
00opynoBaHUEM»

4 Uucteie BemecTBa U cMecH. CITocoOBI | bu6mmoreka [JOK
paszesieHus cMecei https://m.edsoo.ru/ff0d26ca
[IpakTueckas padbora Ne 2

5 «Pa3genenue cmeceit (Ha mpumepe 1 brbmorexa OK

A ! L8 HpumMep https://m.edsoo.ru/ff0d28c8
OYHUCTKH MOBAPEHHOMN COJIH)»

6 ATOMBI U MOJIEKYJIBI 1 bubmorexa [OK

https://m.edsoo.ru/ff0d2a6bc

. XUMHUYECKHE DJIEMEHTHI. 3HAKU | bubmotexa [JOK
(CMMBOJIBI) XUMUYECKUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8

bu6mmoreka [JOK

8 [IpocTeie 1 ClnOXKHbBIE BEMIECTBA 1

https://m.edsoo.ru/ff0d2a6c
bu6mmoreka [JOK

9 ATOMHO-MOJIEKYJISIPHOE yUYEHHUE 1

https://m.edsoo.ru/ff0d2d50




3aKOH OCTOSHCTBA COCTAaBa BEIICCTB.

bu6mmoreka [JOK
10 Xumuueckas popmyia. BaaeHTHOCTD hitps://m.edsoo.ru/ff0d2eac
ATOMOB XMMUYECKUX AJIEMEHTOB
1 OTHOCHUTEIIbHAs aTOMHAs Macca. bubmoteka IJOK
OTHOCHTENBbHAsI MOJIEKYJISIPHAS Macca https://m.edsoo.ru/ff0d323¢
12 MaccoBas 10711 XMMHYIECKOT O bubmioreka [IOK
3JEMEHTA B COCIMHCHUH https://m.edsoo.ru/ff0d350c
13 KommuectBo BemecTtBa. Mojb. bubmotexa [JOK
Mousnspras macca https://m.edsoo.ru/ff0d5230
14 DOu3nyecKne U XUMUISCKNC SIBICHUS. bubmioreka [IOK
XuMHUecKasl peakius https://m.edsoo.ru/ff0d37fa
15 IIpu3Haku ¥ ycIoBUSI IPOTEKAHUS bubmmorexa [IOK
XUMHUYECKUX PEaAKIUMN https://m.edsoo.ru/ff0d3al6
16 3aKOH COXPaHEHHUS MacChl BEILIECTB. bubmotexa [JOK
XUMHYECKHE YpaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenus konmuecTna, Macchbl
17 BEIIECTBA 110 YPaBHEHUSAIM XUMUUYECKUX bubmmorera [IOK
n . P https://m.edsoo.ru/ff0d5708
peaxkuuii
Knaccuukanuss XUMUIECKUX PeaKIuii
18 (coenuHeHus, pa3IoKEHUS bubmiorexa LTOK
s P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, OOMeHa)
M. B. JIoMOHOCOB — y4€EHBI1-
19 SHITUKJIONEAUCT 0606y €HUE U Bubmioreia TOK
" ARET. HIDOBIR https:/m.edsoo.ru/ff0d40c4
cUCTeMaTH3alus 3HaHUM
20 Kontposnbsnas pabora Nel o reme bubmuorexa IIOK
«BemecTBa 1 XUMHYECKHE PEAKIIUN https://m.edsoo.ru/ff0d4290
)1 Boznyx — cmech razos. Cocras bu6mmorexa LIOK

Bo3ayxa. Kuciaopong — aneMeHT u

https://m.edsoo.ru/ff0d448e




npocroe BemecTBo. O30H

duznyeckue U XUMUYECKHUE CBOMCTBA

bu6moreka [JOK

22
KACIOPOAA (PEAKIIHIT OKCICHI, https://m.edsoo.ru/ff0d4614
ropenue). [Tonstue 06 okcumax
CriocoOwI oTydeHus! KUCIopo/a B
23 nabopaToOpUU U MPOMBIIIJICHHOCTH brbmorexa OK
patop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucmopona
TennoBoi 3¢heKkT XuMuIecKou
24 peakiuu, MOHATHE O bubmmoreka [IOK
TEPMOXUMUYECKOM YPABHEHUU, IK30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMUYECKUX PEAKLUIX
TommuBo (HEQTH, YroJib U METaH).
(egts, yr ) BuGnotexa LIOK
25 3arpsi3HEHHE BO3/1yXa, CIIOCOOBI €ro
https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAIICHUS
[Ipaktuueckas padota Ne 3 o Teme
26 «ITonyuenue u cobupanue Kuciopozaa bubmmorexa [IOK
' P poAd, https://m.edsoo.ru/ff0d4ae2
M3y4YEHHUE ero CBOMCTB»
7 Bonopon — 35eMeHT u mpoctoe bubmmoreka [IOK
BelecTBo. Haxoxaenue B mpuponae https://m.edsoo.ru/ff0d4dd0
)3 du3nyecKre 1 XUMHYECKHE CBOMCTBA bu6moreka [JOK
Bojiopoaa. [Ipumenenre Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [TonaTHEe 0 KUCTOTaX U COJIAX brbmorexa [OK
https://m.edsoo.ru/ff0d50d2
30 CriocoObl IOJIy4eHHSI BOIOPO/IA B bubmotexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[Ipaktuueckas paborta Ne 4 mo reme
bu6moreka [JOK
31 «ITonyuenue u cobupanue BOAOpoaa,

H3Y4YEHHUE €ro CBOMCTBY»

https://m.edsoo.ru/ff0d4f42




MounsipHblil 00bEM ra3oB. 3aKoH

bu6mmoreka [JOK

32
ABorajpo https://m.edsoo.ru/ff0d542e
Brruncaenns o0bEMa, KOIMYECTBa
33 eIecTBa ra3a Mo €ro M3BECTHOM bromiorexa LIOK
B
. .. Y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BEIIECTBA UJIH 00BEMY
Beraucienust 00bEMOB Ta30B 1Mo
34 ABHEHUIO PEAKIIMU Ha OCHOBE 3aKOHa bubmorera TIOK
ypag peaitiii 1 https:/m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHUH Ta30B
35 ®du3nyecKkne 1 XMMUYECKUE CBONCTBA bubmotexa [JOK
BOJbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBauwuii. [loHsiTHE 00 bu6mmoreka [JOK
MHIMKATOPaX https://m.edsoo.ru/ff0d59e2
Boga xak pactBoputensb. HachllieHHbBIE
37 u HI;HaCBIpeHHBII; aCTBOPBI MH:ICCOBaH bubmorexa [OK
n PacTBOpHI. https://m.edsoo.ru/ff0d5b40
JIOJIs BEI[ECTBA B pacTBOPE
[IpakTueckas padorta Ne 5 mo teme
13 «IIpuroroBiieHre pacCTBOPOB C bubmotexa [JOK
OINPEEIEHHON MacCOBOM J0JIEH https://m.edsoo.ru/ff0dSeba
PacTBOPEHHOTO BELIECTBA»
39 KonTtponbsnas padora Ne2 o teme bubmuotexa [JOK
«Kucnopon. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcunpl: cocTaB, KJIaccupuKaims, bubmotexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonyuenune u XuMU4eCKue CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX U aM(OTEPHBIX bubmmorexa [IOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHus: coCTaB, Kiaccuduranus, bu6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca




[Tonyuenune u XUMUYECKUE CBOKMCTBA

bu6mmoreka [JOK

43
OCHOBaHU https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccuduxanus, bu6moreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyyeHnue u XuMHU4YECKHE CBOWCTBA bubmmoreka LIOK
KHUCIOT https://m.edsoo.ru/ffO0dfee2
Comu (cpenHue): HOMEHKIATypa,
(cp ) P bu6mmoreka [JOK
46 CIOCOOBI TTOTYYCHUS, XUMHUYECKUE
. https://m.edsoo.ru/00ad9474
CBOMCTBA
[IpakTuueckas padorta Ne 6. Perenue
A7 SKCIIEPUMEHTAJIBHBIX 3a7a4 M0 TEME bubmotexa [JOK
«OCHOBHBI€ KJIACCHI HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUI»
48 I'enernueckast CBSI3b MEXAY KlaccaMu bubmmorexa [IOK
HEOPraHUYECKUX COCTUHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 O06o0mIeHne 1 cucTeMaTH3aIys 3HaHU|
- . https://m.edsoo.ru/00ad9cb2
KonTtponpsnas padora Ne3 mo reme
" bubmotexa [JOK
50 OCHOBHBIE KJIaCChl HEOPTaHUYECKUX
. https://m.edsoo.ru/00ad9e1a
COEIMHEHUM
[lepBbie MONBITKY KJIaCCU(PUKALIUH
bubmioreka [IOK
51 XUMUYECKUX 3J1eMeHTOB. [ToHsTHE O
https://m.edsoo.ru/00ad9ffa
rpynmnax CXOAHBIX 3JIEMEHTOB
Ilepuonnueckuii 3aKoH U
bu6moreka [JOK
52 [Tepuoguyeckas cucremMa XUMUYECKUX
https://m.edsoo.ru/00ada52c
anemenToB /. 1. MeHaeneeBa
bubmotexa [JOK
53 [lepuonpl, rpynmnsl, HOATPYIIIIBI 1

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




Crpoenue atomoB. CocTaB aTOMHBIX

bu6mmoreka [JOK

54
siaep. M3oTonsl https://m.edsoo.ru/00ada342
CTtpoeHue 3IEKTPOHHBIX 000JI0YEK
P P . bubmoteka IJOK
55 aToMOB 3JeMeHTOB [lepronnueckoi
https://m.edsoo.ru/00ada6bc
cuctembl J[. 1. Menaeneera
XapakTepucTuKa XUMUYECKOTrO
56 3JIEMEHTA IO €ro MOJIOXKECHUIO B bu6moreka [JOK
[Tepuognueckoii cucreme /1. 1. https://m.edsoo.ru/00ada824
Menneneesa
3nauenue [lepuoauueckoro 3aKoHa AJjst
57 pa3BUTUS HAyKH U nipakTuku. J1. W. bubmmorexa [IOK
MenpeneeB — y4€HBIi, ITeAaror u https://m.edsoo.ru/00ada96e
rpakJIaHuH
PesepBurlii ypok. O6001mIeHNE U
PBHBI YP ' Bu6morexa IJOK
58 CHCTEMAaTH3aIMs 3HAHUH /
. https://m.edsoo.ru/00adb33c
Bcepoccuiickas npoBepouHas paboTa
KontponbsHas pabora Ned mo teme
59 «Ctpoenne atoMa. XUMHUYECKAs CBI3bY» bubmorexa TIOK
P o ] https://m.edsoo.ru/00adb486
/ Beepoccuiickast mpoBepouHasi paboTta
60 DNEKTPOOTPHUIIATEIHHOCTh ATOMOB bubmmorexa [IOK
XHMHWYECKHUX DJIEMCHTOB https://m.edsoo.ru/00adaab8
61 HMonnast xuMuueckas CBI3b bubmiorexa ITOK
https://m.edsoo.ru/00adac34
62 KoBasieHTHas nossipHas XUMH4YECKast bubmuorexa LIOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBanieHTHast HemosipHAs XUMUYECKas bubmmorexa [IOK
CBSI3b https://m.edsoo.ru/00adaab8
64 CreneHpb OKUCICHUS bubmotexa [JOK




https://m.edsoo.ru/00adae28

65 OKHUCIUTENBbHO-BOCCTAHOBUTEIIbHbBIE | bubmotexa [JOK
peakuuu https://m.edsoo.ru/00adb076
bu6moreka [JOK
66 O 1
KHCIHTEII 1 BOCCTANOBHTEH https:/m.eds0o.ru/00adb076
PesepBublii ypok. O6001IeHNE U
P P ill bu6mmoreka [JOK
67 cUcTeMaTHU3aIus 3HaHUM 10 TeMe 1
https://m.edsoo.ru/00ad9cb2
«CTtpoenue atoma. XUMHUYECKas CBSA3b)»
68 PesepBHbIii ypok. O6001ICHHE U | bubmuotexa [JOK
cucTeMaTu3anus 3HaHui https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

KoanuecrBo yacos DJIEKTPOHHBIE
Ne Mara uugposbIe
Tema ypoka Konrpoabnsie | IlpakTnueckue
n/n Bcero u3ydeHus | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
[Ieprognyeckuil 3aKoH.
| Ilepuonnueckas cucrema 1 bubmmoreka [IOK
XHMHUYECKHUX dJIeMeHTOB /. 1. https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTU B U3MEHEHUHU
. bu6mmoreka [JOK
2 CBOWCTB XUMUYECKHX DJIIEMEHTOB 1
. https://m.edsoo.ru/00adb6bb
MEPBbIX TPEX MEPHOIOB
3 Knaccudukanus 1 HOMEHKIIATypa | bubmoteka [JOK
HEOPraHUYEeCKUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Bunel xuMuueckoi ¢BSI3U U THUIIBI ] bu6mmoreka [JOK
KPUCTAUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Kontponbsnas pabora Nel mo reme
5 «IToBTOpEHUE U YrIyOJIeHNE 3HAHUMA 1 1
OCHOBHBIX Pa3/IelIoB Kypca 8 Kjacca
6 Knaccuukanus XuMmuaeckux | bubmioreka [IOK
pEeaKLUi 1O PA3IMYHBIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0
ITonsiTEe O CKOPOCTU XMMUUYECKOU
bu6munoreka [JOK
7 peakuuu. [IoHATHE O TOMOT€HHBIX U 1
https://m.edsoo.ru/00adbe9a
reTepOreHHbIX PEeaKIUAX
[ToHATHE O XUMHYECKOM PAaBHOBECHUH.
bu6moreka [JOK
8 @akTopsl, BIUSIONME HA CKOPOCTh 1

XUMHYECKON PE€aKkiuu U MOJI0KEHUEC

https://m.edsoo.ru/00adc28c




XHUMHUYECKOI0 paBHOBECUSA

OKHMCIINTEIBHO-BOCCTAHOBUTEILHBIC

bubmoteka [JOK

9
peakuu https://m.edsoo.ru/00adcade
Teopus >IEKTPOIUTHUECKOMN
10 I/ICSO na I/II/IpCI/IJIBHBIG U clIa0bIe bubmorexa HOK
s HHATIH. https://m.edso0.ru/00adcd68
AIEKTPOIUTHI
. bubmotexa [JOK
11 HonHble ypaBHEHHS peakinil
https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCIIOT U
. . bu6moreka [JOK
12 OCHOBAHHU B CBETE IIPEACTABICHUN
. https://m.edsoo.ru/00add5d8
00 JIEKTPOIUTHUECKOM TUCCOIIUALINN
XHUMHUYECKHE CBOMCTBA COJICH B CBETE
. bubmoteka [JOK
13 MPEICTaBICHHUH 00
. https://m.edsoo.ru/00add8b2
BIEKTPOIUTUYECKON T CCOLMAlUN
14 IlonaTue o rugponnse comueit bubmrorexa ITOK
AP hitps://m.edso0.ru/00add9d4
L5 O06o0011eHNe U CHCTEeMaTH3aIUS bubmotexa [JOK
3HAaHUHU https://m.edsoo.ru/00addd12
[IpakTueckas padora Ne 1.
bubmioreka [IOK
16 «Pernienue s3KkcepuMeHTAIbHBIX
https://m.edsoo.ru/00addbfa
3agauy
KonTtponbsHas padora Ne2 o teme
bu6mmnoreka [JOK
17 «INEKTPOIUTUY ECKas U CCOIAAITHS.
https://m.edsoo.ru/00addec(
XHUMHUYECKUE PEAKIIMHU B PACTBOPAX)»
OO6m1ast XxapakTepUCTHKA Tajor éHOB.
18 XUMHUYECKHE CBOMCTBA HA IIPUMEPE bubmorexa OK
P p https://m.edsoo.ru/00addfe2
XJiopa
19 Xnoposonopon. ComnsiHas KHCIIOTA, bubmmoreka [IOK




XUMHUYECKHE CBOMCTBA, MOTy4YEHHE,

https://m.edsoo.ru/00adel1 04

MpUMEHEHUE
[Ipaktueckas padorta Ne 2 mo teme
20 1?[ crite cop ot KO bubmoteka IJOK
«ITomyueHue CONSTHOM KUCIIOTHI,
i . . https://m.edsoo.ru/00ade348
H3y4eHHE €€ CBOMCTBY»
Brruucnenus mo ypaBHEeHUSIM
21 €CKHX eaf}clpnﬁ €CJIM OIUH U3 bubmorexa OK
XUMUY ,
peakt https://m.edsoo.ru/00ade4 88
peareHToB JIaH B U30bITKE
2 OO6m1ast XxapakTepUCTHKA JIEMEHTOB bubmmoreka [IOK
VIA-rpynmsi https://m.edsoo.ru/00ade64a
AnnoTponHble MOAU(PHUKALIUU CEPBI.
3 Haxoxnenue cepbl U €€ coequHEeHn bubmotexa [JOK
B IIpUpPOJE. XMMUYECKHE CBONCTBA https://m.edsoo.ru/00ade64a
cephl
24 CepoBoj10po/1, CTpOCHUE, bubmoteka IJOK
(u3NYeCKre 1 XUMUYECKHE CBOICTBA https://m.edsoo.ru/00ade802
Oxkcuppl cepbl. CepHasi KHCIIOTA,
25 (bu3rYecKre 1 XUMHIECKIE CBOMCTBA bubmorexa [OK
’ https://m.edsoo.ru/00adea28
MIpUMEHEHUE
XUMHYECKHUE PEaKINH, JIeKALIE B
OCHOBE MPOMBIIIIEHHOTO CcIlocoda
26 MOTYYEHUS CEPHON KUCIIOTHI. bubmuorexa [IOK
XUMHUUECKOE 3arpsA3HEHNE https://m.edsoo.ru/00adec8a
OKpYXarolleh cpeibl COeIUHEHUSIMU
cepbl
7 Beraucnenne MaccoBoii 1071 BbIX0Aa bu6mmoreka [JOK
NPOAYKTa PEaKIUU https://m.edsoo.ru/00adec8a
28 OO611ast XapaKTepUCTHKA JICMEHTOB bubmoteka [JOK




VA-rpynnel. A30T, pacipocTpaHEeHue
B IIPUPOJC, PU3NYECKUE U
XUMHYECKUE CBOKWCTBA

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

AmMHak, ero Gu3n4ecKue u

. bubmotexa [JOK
29 XUMHUYECKUE CBOMCTBA, OJIYYECHUE U
https://m.edsoo.ru/00adf004
MPUMEHEHUE
[IpakTueckas padorta Ne 3 o teme
30 «[Tosryuenne ammuaka, H3y4eHHE €T0 brbmorexa OK
. 7 1BV https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3zoTHas KHCIIOTa, € PU3nYECKHe U bubmmorexa [IOK
XUMHYECKUE CBOKWCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHre HUTPATOB U COJEH
aMMOHMUSI B Ka4€CTBE MUHEPATbHBIX

. bubmotexa [JOK
32 ynoOpenuil. Xumudeckoe
. https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYXKAIOIIEH CpeIbl
COCMHEHUSIMH a30Ta
Docdop. Oxena poceopa (V) n
33 (bocg)o pHaSI KI/ICJ'I((I))Ta (b(bplljm(qellme u bu6morexa [IOK
P . https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOTyYECHUE
Hcnonbs3zoBanue gpocdaros B

34 KauecTBE MUHEPAJIbHBIX y100peHUi. bubmmoreka LIOK
3arpsi3HEHHE PUPOTHON CPeJIbl https://m.edsoo.ru/00adfc20
¢dbocdaramu
VYriepon, pacnpocTpaHeHUE B

PO, Pactipoctp bu6mmnoreka [JOK
35 pUpoze, PU3NIESCKHE U XUMUYECKHUE
. https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxkcunel yriaepoaa, ux Gu3ndecKkue u bubmotexa [JOK

XUMHUUYECKHE CBOMCTBA.

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




DKOJIOruyeckrue npodemMsl,
CBsI3aHHBIE C OKcuaoM yriepoaa (I1V)

i bubmotexa [JOK
37 VYronbHas KUCJIOTa U €€ CONU
https://m.edsoo.ru/00ae006¢
[TpakTnueckas padorta Ne 4 mo Teme

33 "[TosrydyeHue yriekucioro rasa. bubmmoreka LIOK
KauecTtBeHnHast peakius Ha KapOoHaT- https://m.edsoo.ru/00ae027¢
HoH"

[TepBoHavaIbHBIC TOHATHS 00
bu6mmoreka [JOK
39 OpraHUYEeCKHX BEIIECTBAX KaK O
https://m.edsoo.ru/00ae054e
COCIMHEHUSIX yriepoja
. bu6mmoreka [JOK
40 Kpemuuii u ero coenuHeHus
https://m.edsoo.ru/00ae080a
[Ipaktuueckas padota Ne 5. Pemenue

41 SKCIIEPUMEHTAIBHBIX 3a7a4 M0 TEME bubmotexa [JOK
«BaxHelmme HeMeTaIlIbl U UX https://m.edsoo.ru/00ae0bf2
COCIIMHCHU
Kontponwsnas padora Ne3 o teme

N bu6moreka [JOK
42 «BaknHeinmme HeMeTallIbl U UX
https://m.edsoo.ru/00ae0el8
COCIIMHCHU
OO611ast XapaKTeprCTHKa XUMUYECKHUX
3JIEMEHTOB — METaJIJIOB.

43 MeTtammyeckas CBSI3b U bubmoteka [JOK
METAJUIMYECKasi KpUCTaJJIY eCKast https://m.edsoo.ru/00ae103e
pemérka. dusnyeckue cBoricTBa
METaJLJIOB
XUMHYECKHE CBOMCTBA METAILIIOB.

. bubmoteka IJOK

44 DNEKTPOXUMUUYECKHUH psJl

HANPsDKEHUN METAJIOB

https://m.edsoo.ru/00ael 156




O61ue criocoObl MoTy4eHus
MetajuioB. CruiaBbl. BeIduciieHus 1o

45 aBHEHHUSIM XMMHUYECKHUX pEeaKui bubmorexa OK
yp PCAKIH, https://m.edsoo.ru/00ael1156
€CITU OJIMH U3 PEareHTOB COAEPKUT
MPUMECH
46 IlonsiTMEe O KOPPO3NH METAIIIOB bubmorexa [OK
https://m.edsoo.ru/00ael278
47 IIlenounbie METAIUIBI bubmorera TIOK
https://m.edsoo.ru/00ael14b2
43 OKcuUbl ¥ TUAPOKCUABI HATPHS U bubmmorexa [IOK
Kaaus https://m.edsoo.ru/00ael14b2
49 IllenouHO3€eMENbHBIE METAIIIBI — bubmoteka [JOK
KaJIbIUH 1 MarHui https://m.edsoo.ru/00ael5e8
. bubmotexa [JOK
50 Bakuelimue coequHeHns Kajabllusg
https://m.edsoo.ru/00ael5e8
51 O00011IeHNE U CHCTEMATH3AIIHS
3HAHHUHU
57 JKEcTKOoCTh BOJBI U CITOCOOBI €€ bu6mmoreka [JOK
YCTpaHEHUS https://m.edsoo.ru/00ae1886
[IpakTueckas padorta Ne 6 o reme
53 "XXEcTKOCTh BOIBI 1 METOAEI €6 bubmorexa OK
" A g https://m.edsoo.ru/00ael ae8
yCTpaHEHUs
54 PN bubmioreka [IOK
https://m.edsoo.ru/00aelc64
55 AMdoTepHbIC CBOWCTBA OKCHA U bubmmorexa [IOK
TUAPOKCHUIA https://m.edsoo.ru/00ael c64
56 Keneso bu6mmoreka [JOK

https://m.edsoo.ru/00ae1d86




Oxcuibl, THAPOKCUABI U COJIN JKeJe3a

bu6mmoreka [JOK

37 (IT) m »xene3a (III) https://m.edsoo.ru/00ae35e6
53 O6o6nv1eH1/1e U cHCTEeMaTH3alus
3HaHUHN
[IpakTrueckast paborta Ne 7. Pemenue
59 SKCIIEPUMEHTAJIBHBIX 3a7a4 M0 TEME bubmuotexa [JOK
«BaxHelnme MeTajuibl U X https://m.edsoo.ru/00ae3de8
COEITMHCHUS
Brruucienus no ypaBHEeHUsIM
XUMHUYECKUX PEaKIHil, €ClIi OJIUH U3
60 peareHToB JaH B H30BITKE UJIH bubmmorexa [IOK
COJIEPKUT NpUMecH. Beruucienus https://m.edsoo.ru/00ael750
MacCOBOH /101 BBIXOZA MPOAYKTa
peakuuu
61 O6o6nv1eH1/1e U cHCTEeMaTH3alus
3HaHUHN
Kontponsnas pabora Ned mo reme
62 «BaxkHeiinme MeTaibl U X
COCITUH CHHUSI»
63 BemectBa u Marepuaisl B bu6mmorexa IIOK
MOBCEIHEBHOU KU3HU YEJI0BEKA https://m.edsoo.ru/00ae3f50
64 XUMHUUECKOE 3arpsA3HEHNE bubmuorexa [IOK
OKPYXaroIIel Cpesbl https://m.edsoo.ru/00ae4270
65 Ponp xuMuu B pemenun bubmuorexa LIOK
9KOJIOTUYECKUX MTPOoOIeM https://m.edsoo.ru/00ae4270
66 PesepBHbIii ypok. O6001IeHNE U bubmmorexa [IOK
cHUCcTeMAaTH3allus 3HaHUHU https://m.edsoo.ru/00ae0d0a
67 PesepsHbIii ypok. O0001ICHNE 1 bubmotexa [JOK




cUcTeMaTU3alMA 3HAHUN

https://m.edsoo.ru/00adb33c

68 PesepBHblii ypok. O6001IeHNE U

cUCTEMAaTHU3alMA 3HAHUN

bubmoteka [JOK
https://m.eds00.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBHOM ITPOT'PAMMBbBI

8 KUIIACC

Kon
NpoBEPsIEMOT0
pe3yJibTara

IIpoBepsieMble mpeAMeTHbIE Pe3YJ1bTAThl 0CBOCHUSI OCHOBHOM
00pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHust

1

[To Teme: «IlepBoHavaIbHBIE XUMUYECKUE TTOHSATHS»

1.1

pacKpeIBaTh CMBICI OCHOBHBIX XHMHYECKHUX TIOHSATHH: aToM,
MOJIEKyJa, XHUMHUYECKUW 3JEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE
BEIIIECTBO, CMeCh (OAHOpPOAHAST M HEOJHOPOAHAsS), BAJIEHTHOCTH,
OTHOCUTEIbHAS AaTOMHAasT M MOJEKYJSIpHAas Macca, KOJIUYECTBO
BEIIECTBA, MOJb, MOJISIpHas Macca, MaccoBas AO0JS XMMHYECKOTo
JIIEMEHTa B COCIUHEHHH, MOJSPHBI 00BEM, XUMHUYecKas peaxius,
KnaccuuKanus — peakUuid:  peakuuu  COCNUWHEHHS,  PeaKIuu
pa3NoKEeHMs, PEaKIUu 3aMelIeHUs, peakuuu OoOMeHa, D5K30- U
SHAOTEPMUYECKUE PEAKIMU, TerIoBod (et peakuuu, pactBop,

MaccoBas J0Jis BellecTBa (IPOLEHTHAsI KOHIIEHTpaIus) B pacTBOPE

1.2

HWITIOCTPUPOBATE B3aWMMOCBA3b OCHOBHBIX XHMHUUYCCKHX MOHATHHA H

MMPUMCHSATH 3TH NMOHATUSA TPHU ONNMCAHHUU BCIICCTB U UX HpeBpaIHCHI/Iﬁ

1.3

UCIOJb30BaTh XUMHUYECKYIO CHMBOJMKY AJI COCTaBJIEHUS (OpMYJI

BCIICCTB U ypaBHeHHﬁ XUMHUYECCKHUX peaKHI/Iﬁ

1.4

PpacCKphbIBaTh CMBICJI 3aKOHOB COXpaHCHUA MaccChI BCIICCTB,
MOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJSIDHOI'O Y4YCHHUA, 3aKOHa

ABorajapo

1.5

OonpeaAcCIATh BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHBIX

COCOHMHCHUAX

1.6

KJIaCCU(UIMPOBATh XUMUYECKHUE pEAKIUH (10 YUCIYy U COCTaBy

YYaCTBYIOLIMX B PEAKIIMU BEILECTB, 10 TEIJIOBOMY 3P PeKTy)

1.7

BBIYUCIATh OTHOCHUTENBHYI) MOJIEKYJSIDHYIO M MOJBIPHYIO MacChl

BC€IICCTB

1.8

BBIUUCIATE MACCOBYKO OO XUMHUYCCKOI'O 3JICMCHTA I10 (I)OpMy.He

COCIIMHCHUS,

1.9

BBIYUCIATL MAaCCOBYIO IOJIIO BCUICCTBA B paCTBOPC

1.10

NpUMCHATH €CTCCTBCHHOHAYYHLIC MCTOJAbI ITO3HAHUA — Ha6J'IIO)ICHI/Ie,




W3MEpEeHHe,  MOJEIMPOBAHUE,  OKCIEPUMEHT  (pealnbHbIi U

MBICJICHHBIH )

ITo Teme: «Baxneliime npeacTaBUTEIN HEOPraHUYECKUX BEIIESCTBY»

2.1

pacKpbeiBaTb CMBICI OCHOBHBIX XHMHYCCKHUX MTOH SITHIA: OKCH I,

KuUcCj10Ta, OCHOBaHHMEC, COJIb

2.2

ONpeACIATh NMPUHAAJICKHOCTH BCIICCTB K OHpeI[eJ'IéHHOMy KJ1accy

coeMHEeHH 1o hopMyIam

23

KJ'IaCCI/I(i)I/IHI/IpOBaTB HCOPraHM4CCKrEe BCUICCTBA

24

XapakTepu3oBaTh (OMHCHIBaTh) OOIIME XUMHYECKHE CBOMCTBA
BEILIECTB Pa3IMYHBIX KJIACCOB, IOATBEP)KAas ONUCAHHUE IMPUMEpaMu

MOJICKYJIEIPHBIX ypaBHCHI/Iﬁ COOTBCTCTBYIOIIHUX XUMHUUYCCKUX peaKHI/Iﬁ

25

IIPOrHo3upoOBaTh CBOMCTBAa BEMIECTB B 3aBHCHUMOCTH OT HX
Ka4CCTBCHHOI'0O COCTaBa, BO3MOXHOCTU MPOTCKAHHA XHUMHUYCCKUX

MPEBPAIICHU B Pa3IMYHBIX YCIOBHIX

2.6

ClIeOBAaTh MpaBWUJIaM IOJb30BAHUS XMMHUYECKOM IMOCYIOH U
nabopaTOpHBIM 00OPYJIOBAaHHUEM, a TaKKe IpaBUiIaM OOpalieHus ¢
BELIECTBAMU B COOTBETCTBUU C MHCTPYKLUUSIMH IO BBIIOJIHEHUIO
1a00pPaTOPHBIX XUMUYECKUX OIBITOB IO MOJYYEHUIO U COOMPAHUIO
ra3o00pa3HbIX BeLIECTB (BOAOpPOJAA U KHCIOpPOJa), MPUTOTOBIECHUIO
pacTBOPOB C ONpPENENIEHHOW MAacCOBOM JIOJIEM PACcTBOPEHHOTO
BEII[ECTBA, IJIAHUPOBATh U MPOBOJIUTh XUMHUYECKHE IKCIIEPUMEHTHI 110
pacrio3HaBaHMIO pAcCTBOPOB IEIOYEH M KHUCJIOT C IOMOIIBIO

MHAMKATOPOB (JIakMyc, (peHopTaNIenH, METUIIOPAHX U APYTHE)

2.7

IIPOBOJUTH PACUETHI 10 YPABHEHUIO XMMUYECKOM peakuu

I[To Teme: «llepuommueckuii 3akoH u Ilepmoguueckas cucrema
xumuueckux osinementoB JI. WM. MenneneeBa. CTpoeHHE aTOMOB.

Xumndeckas CBI3b. OKHCIUTEIIHFHO-BOCCTAHOBUTEIIHHEIC pCaKnum»

3.1

pacKpbIBaATb CMbBICI OCHOBHBIX XHMHYCCKHUX MMOHSTHH: AApO aToma,
AJIEKTPOHHBIM CJIOM aToma, aToMHas opOuTalb, pajuyc aToma,
XUMHUUYCCKasA CBsA3b, ITOJApHAasA W HCIOJApHas KOBAJICHTHAA CBA3b,
DJIEKTPOOTPULIATENBHOCTh, WOHHAsA CBsA3b, WOH, KaTWOH, aHWOH,

CTCIICHb OKHCICHHUA

3.2

KJ'IaCCI/I(i)I/IIII/II)OBaTI) XUMHNUYECCKUEC IJIEMCHTBI

3.3

ONUCHIBATh M XapakTepu3oBaTh TabmmuHyto ¢opmy Ileprmogmueckoit




CUCTEMbl XHMHUYECKHX 3JIEMEHTOB: pa3nyaTh IOHATUS «IJIaBHas
noarpynna (Arpymma)» u «mobouynas noarpynna (brpymma)y,

«MaJble» U «OOJIbIINEY 1T CpU oAbl

34

packpbiBaTh cmbicn Ilepuoanueckoro 3akona J[.M. Menneneesa:
ACMOHCTPUPOBATH MIOHUMAHUC HGpHOI[H‘ICCKOfI 3aBUCHMOCTH CBOMCTB
XUMHUYECCKHUX DJIIEMCHTOB OT HUX IIOJIOXXCHUSA B HepnonnquKoﬁ

CUCTEMC

3.5

COOTHOCHTh  O0O3HA4YeHHS, KOTOpPhIE HWMEIOTCS B  TabmuIe
«Ilepuonnueckas  cuctemMa  XUMUYeckux  sinemeHTtoB  JI.W.
MenpgeneeBay C YUCIOBBIMU XapaKTEPUCTHKAMH CTPOEHHS aTOMOB
XUMHUYECKUX DJJIEMEHTOB (COCTaB M 3apsn sapa, oOmiee YHcCiIo

AJIEKTPOHOB M PACIPEEICHUE UX 10 3JIEKTPOHHBIM CIIOSIM)

3.6

OonpeaAcCIATh CTCIICHb OKHCJICHUSA 9JICMCHTOB B 6I/IHaprIX

COCOHMHCHUAX

3.7

ONpPEACNSITh BHUJ XUMHUYECKOH CBsI3M (KOBAJICHTHAass W WOHHAs) B

HCOPraHN4Y€CKUX COCAUHCHUAX

9 KUIIACC

Kon
MpoBePAEMOro
pe3yJjabrara

IIpoBepsieMble mpeAMeTHbIE Pe3YJ1bTAThl 0CBOCHUSI OCHOBHOM
00pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'O 00111ero 00pa3oBaHusi

1

[To Teme: «BeniecTBo U XUMUYECKask peaKIIHs»

1.1

pacKphIBaTh CMBICII OCHOBHBIX XHUMHUYECKHUX IIOHSTHUN: pacTBOp,
ANEKTPOIUTHI, HEDIEKTPOIUTHI, SJIEKTPOJUTAYECKAS TUCCOIUAINA,
peaKiMu MOHHOTO OOMeEHa, KaTalu3aTop, XMMHUYECKOE paBHOBECHE,
oOpaTuMbIe u HeoOpaTHMbIe peakuuu,
OKHCJIUTEJIbHOBOCCTAHOBUTEIIbHBIE peaxkuuu, OKHCJIUTEb,
BOCCTAHOBUTENb, OKUCIEHUE M BOCCTAHOBJIEHHE, aJUIOTPOMUS,
aM(OTEepHOCTh,  XMMHYECKas  CBSI3b  (KOBaJICHTHAas,  HWOHHAas,
MeTaJIJIMYecKas), KpHCTAJUIMYeCKash peméTka, CIUIaBbl, CKOPOCTh

XUMHUYECKON peaKnu

1.2

HIUIIOCTPUPOBATE B3aWMMOCBA3b OCHOBHBLIX XHMHWYECKHUX MMOHATHI H

MMPUMCHSATH 3TH NMOHATUSA TP ONNMCAHHUU BEIICCTB U UX npeBpameHI/Iﬁ

1.3

COCTaBJIITb YpPaBHCHUA SHCKTpOHHTquCKOﬁ AJuccouuanmmu KHUCJIIOT,

nieJioued U CcoJiel, TOJIHBIE M COKpall€HHbIE YpPaBHEHWS PpPEaKIUi




HOHHOTO 0OMeHa

1.4

PacKpbIBaTh CYIIHOCTh OKHCIUTEIBbHO-BOCCTAHOBUTENBHBIX PEAKLIMI

MOCPEICTBOM COCTaBJICHHSI DJICKTPOHHOTO OallaHca 3TUX peaKuii

1.5

MIPOBOAUTH PACUYETHI IO YPABHEHUIO XUMHYECKON PEaKLUN

Ilo Ttemam: «Hemeramipl U uUX coenuHeHUI» U «MeTauipl U UX

COCIHUHCHMUD)

2.1

XapaKTCPU30BaATb (OHI/ICBIBaTI)) O6HH/I€ u CHGHI/I(I)I/ILICCKI/IC XUMHYCCKHUEC
CBOMCTBaA IPOCTBIX M CJOXHBIX BCHICCTB, IMOATBCPIKAAA OINHUCAHUC
NpuMEpaMu MOJICKYJIAPHBIX U HOHHBIX ypaBHeHHﬁ COOTBCTCTBYHOIINX

XUMHYECKUX PEAKLIHI

2.2

COCTaBJIATb YpPaBHCHUS peaKHHﬁ, MOATBCPIKAAOIINX CYLHICCTBOBAHUC

TCHCTUICCKON CBSI3HU MCXKAY BCIICCTBAMU PA3JIMYHBIX KJIACCOB
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IIPOrHoO3upoOBaTh CBOMCTBA BEIECTB B 3aBUCHUMOCTH OT HUX CTpOCHUA,
BO3MOXHOCTH IIPOTCKAHUA XUMHUUYCCKUX npeBpameHHﬁ B PAa3JIMYHBIX

YCIIOBHSX

2.4

ClieloBaTh IMpaBWJIAaM  IOJIb30BaHHMS ~XUMHYECKOW TOCYIOH U
nabopaTOpHBIM 00OPYJTOBAaHHEM, a TAKXKE IpaBHJIaM OOpAIICHUS C
BEIICCTBAMH B COOTBETCTBHHM C HMHCTPYKIMSMH IO BBITIOJHCHHIO
a00PaTOPHBIX XUMHUYECKUX OIBITOB IO MOJYYCHUIO U COOMPAHUIO

F33006p83HI)IX BCHICCTB (aMMI/IaKa H YIUICKUCIIOT O 1"8.33.)
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MPOBOJNUTh PEAKIUU, TOATBEPXKIAONIMNEe KAYeCTBEHHBIH COCTaB
pa3IMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPHUI-,
Opomua, wommna, kapOoHar, docdar, CHIMKAT, Cyabdar,
TUIPOKCHIMOHBI, KaTHOHBl aMMOHHWSI, MOHBI M3YYCHHBIX METaJUIOB,

IIPUCYTCTBYIOIIHE B BOJHBIX PACTBOPAX HEOPraHUYECKHUX BEIIECTB

ITo Teme: «XuUMHUS U OKpY’KarOIIas cpeaa»

3.1

pacKpbeiBaTb  CMBIC/I  OCHOBHBLIX  XHUMHUYCCKUX MMOHATHM: HI[K

BCIICCTBA,; KOPPO3UA MCTAJLJIOB

3.2

[PUMEHATh OCHOBHBIC OIEPAlMHd MBICIUTEIBHON JEATeIbHOCTH —
aHaJdW3 ¥ CHUHTE3, CpaBHEHHE, O0000IIeHHe, CHCTEMAaTH3aIHIO,
BBISIBJICHHE TPUYUHHO-CJICICTBEHHBIX CBSI3ed — Ui U3YYCHHS
CBOMCTB BEIICCTB W XHMHUYCCKUX pEAKIUH; €CTeCTBEHHOHAYYHBIC
METOJBl TIO3HAHWS — HAOJIOJICHUE, W3MEpEHHE, MOJCIHPOBAHUE,

HKCHEPUMEHT (peabHbII 1 MBICIEHHBIH )




ITPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

8 KUIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

1

HepBOHa‘laHBHBIG XUMHUYCCKUEC ITOHATUA

1.1

[Ipenmer xumuu. Poiib XMMUM B KU3HU 4YeEIOBEKAa. XUMHUS B CHCTEME HayK.
Tena m BeniectBa. @U3HYECKHE CBOMCTBA BEUIECTB. ArperaTHoe COCTOSHUE

BCIICCTB

1.2

ITonsaTue o METOAax INIO3HAHHSA B XMMUMH. Yucteie BCIICCTBA 1 CMCCH. Crioco0b1

paszesieHus cMecen

1.3

ATOMBI U MOJICKYIJIBI. XuMudyeckue »diieMeHTBl. CHMBOJBI XUMHYECKUX

aneMeHTOoB. [IpocThle u cioxHbIe BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUE€HUE

1.4

Xumuueckas @OpMYJ'Ia. BaneHTHOCTE aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocCraBa BCIICCTB. OTHOCHUTENLHAS aTOMHasd Macca.
OTtHOCHUTENIbHAS MOJICKYJISIpHas Macca. MaccoBast 1011 XHMMHYSCKOr0 DJICMEHTA

B COCIMHCHHNH

1.5

KonnuectBo BemectBa. Monbs. MousipHas macca. B3anMOCBSI3b KOJMYECTBA,
MacChl M YHCIA CTPYKTYPHBIX €IUHUIl BemecTBa. Pacuérsl mo ¢dopmyiam

XUMHYECCKUX COGI[I/IHeHI/Iﬁ

1.6

Pusnueckrue U XUMHUYECKHUE SIBIICHUA. XMMHUUYECKAsl peakluus U €€ IMpPU3HAKHU.
3aKOH COXpaHEHHs MaccChl BeUlecTB. XUMHUecKrue ypaBHeHus. Knaccudukamus

XUMHUYECKUX PEaKIHi (COeAMHEHUs, Pa3I0KEHHUS, 3aMeIICHHsI, OOMEHa)

1.7

XUMHUYECKHUM YKCIIEPUMEHT: 3HAKOMCTBO C XUMUYECKOH ITOCYI0H, C IPaBUIIaMHU
pabotel B jabopaTtopun W npuéMamm oOpamieHuss ¢ JabopaTOpHBIM
o0opynoBaHHEeM, HW3Y4YeHHE U oOIucaHue (U3NYECKHUX CBOMCTB 00pa3IoB
HEOpPraHUYECKUX BeIIeCcTB, HaOmoaeHue ¢Gu3ndeckux (IMJIaBIeHUE BOCKa,
TasHUE JIbJ]a, paCTUPaHUE caxapa B CTYNKE, KUIIEHUE U KOHJEHCALHUs BOABI) U
XUMHUYECKUX  (FOpeHHEe  CBEYM, [pPOKaJMBaHUE MEIHOH  IPOBOJIOKH,
B3aUMOJICHCTBUE MeJla C KHUCIOTOW) SBJIEHUW, HAONIOAEHHWE U OMNUCAHHE
MPU3HAKOB MPOTEKaHUs XMMHUUYECKUX peakuui (pasjiokeHue caxapa,
B3aUMOJICHCTBUE CEpHOW KHUCIOTHI C XJOpPUAOM Oapus, pas3lioKeHue
ruapokcuga meau(Il) mpu HarpeBaHuu, B3auMoJEHCTBUE kKeJe3a C PaCTBOPOM
comu menu(Il), n3ydenne crmocoOoB paszaeneHust cMecei (C TOMOIIbI0 MarHuTa,
¢bunpTpoBaHME, BBIApUBAHUE, AUCTUIUIALMSA, XpoMartorpadus), MpoBeleHUE

OYHCTKHU HOBapeHHOﬁ COJIn, H3.6JHOI[CHI/IC 1 OIMMCAHUC PE3YJILTATOB IPOBCACHUA




OIbITa, HWJUIIOCTPUPYIOLIETO 3aKOH COXpPaHCHHSA MacCChbl, CO3JaHUC MoIeleH

MOJIeKY1 (IIapOCTEPKHEBBIX)

BaxHneiime npeacTaBuTeNd HEOPraHUUYECKUX BEIECTB

2.1

Bo3znyx — cmech razoB. CoctraB Bo3ayxa. Kucimopoag — 3JieMEHT U IpoCTOe
BemecTBo. HaxoxkneHue Kuciopoma B Mpupoje, (pusndeckue W XUMHUYECKHe
cBoiictBa (peakiuu ropenusi). Oxcuasl. [Ipumenenue kucioponaa. CrocoObl
MOJTyYeHHs] KHCIIopoja B JabopaTopuu W TNpoMbliuieHHOCTH. Kpyrosopor

KHCJI0poaa B Ipupoaec. O30H — AJIJIOTPOITHAsA MOJII/I(l)I/IKaHI/ISI KHUCJI0pOaa

2.2

TemioBoi 3pPexT XMMHUUECKON peakluu, TEPMOXUMHUYECKUE YPaBHEHNUS, IK30-
U DHIOTEPMUYECKHE PeaKUnU. ToIIMBO: yrojb U MeTaH. 3arps3HEHHUE BO3/1yXa,

yculleHuE MapHUKOBOro 3 dexTa, pa3pyuieHrne 030HOBOTO CII0s
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Bomopon — anemeHT u mpocroe BemiecTBo. HaxoxkaeHue Bomopoaa B MpUpO/IE,
¢du3MUecKre W XHMHYECKHE CBOWCTBA, IPUMEHEHHE, CIOCOObI TMOTyYCHHS.

Kucaote! u comu
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MoutsipHbIii 00bEM ra3oB. Pacu€rsl 10 XUMHUYECKHM YpaBHCHHSIM

2.5

®dusnyeckue cBoiicTBa Boabl. Boga kak  pactBoputenb. PacTBOpBI.
HacelienHble 1 HEHACHIIEHHBIE PACTBOPBL. PacTBOPHUMOCTh BEIIECTB B BOJE.
MaccoBass 10as BeHlecTBA B PAacTBOpe. XHUMHUYECKHE CBOMCTBA BOJBI.
OcHoBanusi. Pons pacTBOpoB B mpupojae U B KU3HHM yenoBeka. Kpyrosopor
BOABI B TMpupoje. 3arps3HeHue NpupoAHbIXx Boa. OxpaHa U OYHCTKA

MMPHUPOJHBIX BOJ

2.6

Knaccudukanuss Heopranwdecknx coenuHenmit. Oxcuasl. Knaccudukarus
OKCHJOB: cojeoOpasytomue (OCHOBHBIE, KHUCJIOTHbIE, aM{(pOTepHbIE) U
HeconeoOpasyromue. HomeHnknatypa okcuaoB. dusnueckue U XUMHYECKHE

CBOMCTBa OKCHUOB. HonyquHe OKCHI0B

2.7

OcHoBanus. Kiaccupukanus ocHOBaHMM: IIENOYM U HEPACTBOPUMBIE
ocHoBaHus. HomeHkiiaTypa ocHoBaHMH. PU3NUECKHEe U XMMHUYECKHE CBOICTBa

ocHoBaHuil. [lonydenue ocHoBaHUM

2.8

Kucnotel. Knaccudukarus kucinor. Homenknatypa kucior. Pusznyueckue u
XUMHUYECKHE CBOMCTBAa KUCJIOT. Psn aktmBHocTH MeTaysioB H.H. bekerosa.

[Tonyyenue KUCIoT

2.9

Comu. Homenknarypa coneil. dusnyeckue U XMMHUUYECKHE CBOMCTBA COJIEH.

[Tonyuenue conei

2.10

I'eneTnueckast cBSI3b MCXKAY KJIaCCaMH HCOPTAHUYCCKUX COC}II/IHCHI/Iﬁ




2.11

XVMHYECKMM  DKCIIEPUMEHT: Ka4eCTBEHHOE OIPENCICHHE  COACpKaHUsA
KHUCIOpOoZa B BO3/yXe, IOJydyeHHe, coOupaHHUe, paclio3HaBaHUE U H3y4YEHUE
CBOMCTB KHCIJIOpO/a, HaOII0/IEHUE B3aMMOJICHCTBHUS BEIIECTB C KUCIOPOAOM U
YCJIOBHSI BOSHUKHOBEHHMSI M MPEKpaILEHUsl TOpeHus (moxapa), 03HaKOMIIEHHUE C
oOpa3laMd OKCHIOB M ONUCAaHUE UX CBOMCTB, IOJy4YeHUE, COOMpaHue,
pacrio3HaBaHME W HU3Y4YE€HUE CBOMICTB BOJOpojAa (TOpEHHE), B3aUMOJEHCTBUE
Bozopoaa ¢ okcugom meau(Il) (Bo3MoxHO HcIOIb30BaHNE BUIEOMATEPHUAIIOB),
HaOmoeHre oO0pa3loB BEHIECTB KOJIMYECTBOM | MOJb, HCCIEIOBaHHE
0COOCHHOCTEH pacTBOpPEHHSI BEIIECTB C pa3IMYHOM pPacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAECIEHHOW MAacCOBOM J0OJE€H pacTBOPEHHOIO
BEIIECTBA, B3aUMOJEHCTBHE BOABI C METAUIAMM (HATpUEM U KaJIbLIMEM)
(BOBMOXKHO HCIIOJIb30BaHME BUAEOMATEPUAJIOB), OIPEINEICHUE PacCTBOPOB
KUCIOT W IIe/louedl ¢ MOMOUIbI0 WHIMKATOPOB, HCCIeNOBaHHE 00pas3loB
HEOPraHWYECKUX BEIIEeCTB pPAa3lIWYHBIX KJACCOB, HaONIOJeHHE HM3MEHEHUs
OKpPacKM MHAMKATOPOB B pacTBOpax KHUCIOT M LIeNoYell, H3yuyeHue
B3aumoznerictBus okcuna meau(Il) ¢ pacTBopom cepHON KUCIOTHI, KHCIOT C
MeTaJUIaMM, peaKlMil HeUTpan3aluu, IOoJIy4eHHE HEPaCTBOPUMBIX OCHOBAHUM,
BBITECHEHUE OJHOr0 MeETajla JpPyrMM HW3 pacTBOpa COJM, peUIeHue
JKCIIEpUMEHTAIbHBIX 3aJad Mo Teme «BaxHelmme Kiacchl HEOPraHU4ECKHUX

COCIMHEHUI

[Tepnomnueckuii 3akoH u [lepuoauyeckas cucreMa XUMUYECKUX DJIEMEHTOB
J .. MenneneeBa. CtpoeHre aToMOB. XUMUYECKast CBs3b. OKUCIUTENBHO-

BOCCTAHOBUTCIILHBIC PCAKIINN

3.1

[lepBble MONBITKH KiIaccU(PUKAMM XUMHUYECKMX d3iieMeHTOB. [loHsTHE O
rpynmnax CXOIHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIEJIOYHO3EMEIbHbIE METaJlIbl,
rajJjoreHbl, WHEPTHbIE Ta3bl). DJIEMEHTHI, KOTOphie 00pa3yloT ampOoTepHbIE

OKCHJbI U THAPOKCHUBL
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Ilepnonnuecknii 3akoH. Ilepuonuyeckas cucrema XUMHIECKUX 3J1eMeHTOB J[.M.
Menneneesa. KopoTkonepuoanas u JUTMHHOIIEpU OTHAS bopmbl
[Tepuonnyeckoit cucrembl xumuueckux 3yemeHtoB J[.M. Menaeneena.
ITepuoast u Tpynnbel. PU3NUECKUI CMBICT TOPSJKOBOIO HOMEpa, HOMEPOB

neprnoaa U rpyIibl 2JICMCHTA
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Crpoenne atromoB. CoctaB aToMHBIX sifep. M3oronsl. DnekTponsl. CTpoeHue
AIIEKTPOHHBIX 00O0JOYEK aToMOB TeEepBBIX 20 XUMHUYECKUX DIJIEMEHTOB

ITepnonuueckon cucrems! [I.1. MenneneeBa. XapakTepucTUKa XUMHUYECKOTO




AJIEMEHTA IO ero noJyioxeHuto B [lepuoanueckoii cucreme /.M. Menneneera
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3aKOHOMEPHOCTH HW3MEHEHHUs pajuyca aTOMOB XHMHYECKUX 3JIEMEHTOB,
METaJUIMYECKUX M HEMEeTaJNIMYECKUX CBOMCTB MO TIpynnaM M HEpUoJaM.
3nauenue Ilepuonnueckoro 3akona u Ilepuonnueckoil CHCTEMBI XMMHYECKUX
AJIEMEHTOB JJIA Pa3BUTHS Hayku W npakTtuku. J[.M. MenneneeB — y4€HbId U

rpaKJaHUuH

3.5

Xumuyeckas cBs3b. KoBajeHTHas (monsipHass ¥ HEMOJISIpHAs)  CBS3b.

SHCKTpOOTpI/IHaTeJ'II)HOCTI) XUMUYECKUX dJieMeHTOB. MoHHas CBSI3b

3.6

Crenenp okuciaeHus. OKUCINTCILHOBOCCTAHOBUTCILHEIC pCaKknuu. HpOHCCCLI

OKMCJIEHUS ¥ BOCCTaHOBJICHHS. OKHMCIIMTEIN U BOCCTAHOBUTEIIN

3.7

XUMHUYECKMM SKCIIEPUMEHT: H3ydeHHue o00pa3loB BELIECTB METAUIOB H
HEMETAJUIOB, B3aMMOJEHCTBHE THUAPOKCHAA IMHKA C pPacTBOpaMU KHUCIOT U
LIEJI0Y€, IPOBENIECHUE OIBITOB, UUIIOCTPUPYIOLUIMX IPUMEPBI OKUCIUTEIBHO-

BOCCTAHOBUTCIIBHBIX peaKuHﬁ (ropeHHe, pe€aKuuun pa3jioKCHH, Coe,Z[I/IHeHI/IH)

9 KUIIACC

Kon

IIpoBepsieMblii 3J1IEMEHT COAEPKAHUS

BemecTBo n xumunueckas peakuus. [loBropenue

1.1

[lepnonnueckuii 3akoH. [lepnonnueckas cucrema XxuMnueckux nemenTos J1.1.
MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B WM3MEHEHUHU CBOWCTB
XMMHUYECKUX DJJIEMEHTOB IEPBBIX TPEX IEPUONOB, KalMs, KaJIbLHUSI M HX
COCIMHEHHUM B COOTBETCTBHM C IIOJIOXKCHHMEM JJ1eMEHTOB B Ilepuogudeckoit

CUCTEMC U CTPOCHHUEM HNX ATOMOB

1.2

Crpoenue BemiecTBa: BHJbI XUMHUYECKOW CBSI3U. THIIBI KPUCTAIIMYECKUX
pELETOK, 3aBUCUMOCTb CBOMCTB BEILLECTBA OT THIA KPUCTAJUINYECKON PEeIIETKU
U BHJIa XUMHUYECKO#l cBsi3u. Knaccudukanus 1 HOMEHKIATypa HEOPraHUYeCKUX
BellecTB (MEXIyHApOIHAas M TPUBUAJIbHAS). XMMHYECKHE CBOMCTBA BEIIECTB,
OTHOCAILMXCS K  pa3jMYHbIM  KjaccaM HEOPraHMYEeCKUX  COCAUHEHUH,

TCHETHYCCKAasA CBA3b HCOPraHMYCCKHUX BCUICCTB

1.3

Knaccudukanus XMMHYeCKUX PEaKIui 10 Pa3IuyHbIM MpU3HAKaM (10 YHCIy U
COCTaBy YYacTBYIOIIMX B PEaKIMH BEIIECTB, MO TEIJIOoBOMY 3(deKTy, Mo
M3MEHEHHIO CTENEHEW OKHMCIICHUS XUMHYECKHX DJIEMEHTOB, IO OOpaTUMOCTH,
0 y4YaCTUIO KarajauzaTopa). OK30- M  OSHIOTEPMHUYECKHE pPEeaKIuH,

TCPMOXUMHNYCCKUC YPABHCHUSI. ITonstue o CKOpPOCTH XUMHWYECKOMU peakuuun

1.4

[Tousarue o6 O6paTI/IMI)IX u HeO6paTI/IMLIX XUMHUUYCCKUX PCAKIHAX. ITonsaTtue o




TOMOI'CHHBIX U I'€TCPOrCHHLIX PCAKIUAX. IloHsTHE 0 XUMHUYCCKOM PaBHOBECHH.
q)aKTOpI)I, BJIMAIOINUE Ha CKOPOCTH XAMHYECKON pC€akiun " IOJOXKCHUC

XHUMHUYECKOTI0O paBHOBECUSA

1.5

OKHCIINTENBHO-BOCCTAHOBUTENIBHBIE peakuuu, JJIEKTPOHHBII OaslaHC
OKHCJIMUTEJIBHO-BOCCTAHOBUTENbHOU  peakuuu.  CocCTaBieHHE  ypaBHEHUH
OKHUCJIMUTEJIbHO-BOCCTAHOBUTEIBHBIX PpPEAKIUA C MCIOJIB30BAaHUEM METOAA

3JIEKTPOHHOTO OanaHca

1.6

Teopusi 2MEKTPOJUTAYECKON TUCCOLMAIUUA. DJIECKTPOJIUTHl U HEAIEKTPOITUTHI.
KaTtnonsl, aHnoHbl. MexaHU3M UCCOLMAIIMN BEUIECTB C PA3JIMUHBIMU BUJIAMHU
xumMudeckoil cszu. Crenenb qucconuanuu. CUabHbIE U C1a0ble SJEKTPOJIHTHI.
Peakuiun moHHoro oOMeHa. YciloBUS MPOTEKaHUs PeaKLMi MOHHOIO OOMEHa,
MOJIHBIE M COKpaIIEHHbIE HOHHBIE ypaBHEHUs peakiuil. CBOWCTBA KHUCIOT,
OCHOBaHMI M coJiedi B CBETE€ MPEACTABICHUNW 00 DICKTPOIUTHICCKOM

Aucconuanmnu. KauecTBeHHBIE pC€aKuu Ha HOHBI. ITonstue o ruapoJjms3c coJeit

1.7

XUMHUYECKUA HKCIIEPUMEHT: O3HAKOMIICHHE C MOJEISMHU KPUCTALTUYECKUX
peIIéTOK HEOPraHWYECKUX BEIIECTB — METAJUIOB M HeMeTauioB (rpadurta u
aaMasa), CJIOKHBIX BEHIECTB (XJIOpHAa HATpHs); HUCCIECIOBAHUE 3aBUCHMOCTU
CKOPOCTH XUMHYECKOW peakIuu OT BO3IACHCTBHUS pPa3IUYHBIX (PAKTOPOB;
UCCIIEZIOBAHHUE  3JEKTPONPOBOAHOCTH  PAacTBOPOB  BEIIECTB,  Ipoliecca
JTUCCOIMAIMN  KUCJIOT, Ienodyeld U cojedl (BO3MOXHO HCIOJIb30BaHUE
BHJICOMATEPUAJTIOB); TIPOBEICHHUE OIBITOB, WUIIOCTPUPYIONIUX TPU3HAKH
MPOTEKaHUS PEAKINii HOHHOrO oOMeHa (00pa3oBaHME OCajKa, BBIICIICHHE ra3a,
o0pa3oBaHME BOJIbI); OIBITOB, HJUTIOCTPUPYIOUIUX IMPUMEPHI OKHUCIUTEIBHO-
BOCCTAaHOBUTEIIBHBIX PEAKIUN (FOpEHUE, PeaKklHUH Pa3I0XKEHUS, COCAHMHEHUs);
pacro3HaBaHHe HEOPraHUYECKHX BEIIECTB C MOMOIIBIO KAYECTBEHHBIX PEaKIIHii

Ha MOHBI; pCIICHUEC OKCIICPUMCHTAJIbHBIX 3aaa4

Hemerannsl u ux coequHeHUs

2.1

OO6mrast  xapakTepucThka TragoreHoB. (OCOOEHHOCTH CTPOEHUS aTOMOB,
XapaKTepHbIe cTeneHn okucieHus. CTpoeHue u GU3nIeCKue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHoB. XHUMHUYECKHME CBOMCTBAa Ha MpUMeEpe XJiopa
(B3aumojeiicTBUE C MeTaulaMd, HeMeTaJlaMu, Hieno4amMu). XJIOPOBOIOPOX.
ConsHast KMCIOTa, XMMUYECKHE CBOMCTBA, MOJlyueHue, mpumeHenue. Jleiicteue
XJIOpa M XJIOPOBOJOPOJIa HAa OpraHu3M 4YesioBeka. BakHelime XJIOpUAbl U UX

HaXO0XJICHUC B IIPUPOJC
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OOmas xapaktepuctuka 3ieMeHToB VIA-rpynmel. OcoOGHHOCTH CTpPOEHUS




aTOMOB, XapaKTepHbIE CTENeHN OKucieHus. CTpoeHrue U PU3NYeCKre CBOWCTBA
MPOCTHIX BEHIECTB — KHCIOPOJAa W Cepbl. AJJIOTPONHBIE MOIUPHUKAIIUN
KHCIIOpOJIa M cepbl. XMMHUYECKHE CBOWCTBA cepbl. CepoBONOPOA, CTPOCHHE,
¢usnyeckue W XuMHUUeckue cBoiicTBa. OKCHABI Cephl KaK MPEACTaBUTEIN
KHACIOTHBIX OKcHIOB. CepHas KHUCIIOTa, PU3UUECKUE M XUMHYECKHE CBOICTBA
(oOmme Kak MpencTaBUTENs Kjacca KHCIOT W CHeruduueckue). XUMHUECKUe
peakiiy, JeXallie B OCHOBE MPOMBIIUIEHHOT0 CMoco0a MOJydyeHUs CepHOU
kucnoTel. [Ipumenenune. Coim CEepHOM KHCIOTHI, KaUECTBEHHAs peaklus Ha
cynbdar-uon. HaxoxmaeHue cepbl u €€ cCoeAMHEHUN B MpHUpoAe. XUMHUECKOE
3arpsi3HEHUE OKPYKAIOMIEH Cpefbl COCNMHEHUSIMU Cepbl (KHCIOTHBIE JOXKIH,

3arpsi3HEHUE BO3AyXa M BOJIOEMOB), CIIOCOOBI €r0 MPEAOTBPAILICHUS
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OOmass xapakrepuctuka 531eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTpPOEHHs
aTOMOB, XapaKTEpHbIE CTEIIEHU OKHUCIEHUS. A30T, paclipocTpaHEHHE B IPUPOJIE,
¢usnueckue U xuMuueckue cporcrsa. Kpyrosopor a3ora B npupozae. AMMHUax,
ero ¢u3NyYecKue U XUMHYECKHE CBOWCTBA, MoiyuyeHue u npumeHenue. Cosu
aMMOHMsI, HX (HU3UYECKHMEe W XUMHMYECKHE CBOWCTBAa, IPHUMEHEHHE.
KauecTBeHHas peakiusi Ha MOHBI aMMOHMS. A30THas KHUCIIOTa, €€ MOJIy4YeHHUE,
¢u3nueckue M XUMHYECKHE CBOWcTBa (00IIME Kak MpeICTaBUTENs Kiacca
KUCIOT U creuuduyeckue). Vcrnonb3oBaHne HUTPATOB M COJEH aMMOHHS B
KayecTBe MUHEPAJIbHBIX yI0OpeHHi. XUMHUYECKoe 3arpsi3HEHUE OKpY’KaroIiel
CpeAbl COEAMHEHUSIMU a30Ta (KUCIOTHBIE TOXKIH, 3arpsiI3HEHUE BO3/yXa, TOYBbI

1 BOJOEMOB)
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®ochop, amnorponnsie Moaupukanuu (ocdopa, ¢puznyecKkne U XUMUUIECKHE
cpoiictBa. Oxcua docdopa(V) u  dochopHas kuciora, (U3HYECKHE U
XMMHUYECKHE CBOWCTBa, moiyiydeHue. Vcnonp3oBanue ¢ochaToB B KadecTBE

MUHEpaJIbHBIX YA0OpEHU

2.5

O6mas xapaktepuctuka 3yeMeHToB IVA-rpynmel. Oco0eHHOCTH CTpOEHHUS
aTOMOB, XapaKTEpHble CTENEHM OKUCIECHUS. YTIEpoAd, aJUIOTPOITHbIE
Moau(UKaLMK, pacHpOCTpaHEHHE B HpHUponae, (PU3UUYECKHE U XUMHUYECKHE
cBoiictBa. Ancopobuus. Kpyrosopot yriepona B npupoae. OKcuasl yriepona,
ux (usnueckue W XUMHUYECKUE CBOWMCTBA, JACHCTBHE HA >KUBBIC OpPraHU3MBIL,
MONy4YeHHE U MPUMEHEHHE. JKOJIOTHYEeCKHe MPOOIeMbI, CBSI3aHHBIE C OKCHIOM
yraepona(IV); rumore3a T7100ambHOrO TMOTENJIEHUS KJIMMaTa; MapHUKOBBIN
addexT. YrompHas kuciota U €€ coimu, UX (U3HYECKHE M XUMHYECKHE
CBOMCTBa, MOJy4yeHHEe M NpuMeHeHue. KauecTBeHHas peakuus Ha KapOoHaT-

noHbl. Mcronp3oBaHnue kapOOHATOB B OBITY, MEAMIIMHE, IIPOMBIIIJIEHHOCTH U




CEJIbCKOM XO3SMCTBE

2.6

[lepBoHayanbHbIe MOHATHS 00 OPraHUYECKHX BELIECTBaX KaK O COCTUHEHUSIX
yriepoja (MeTaH, 3TaH, O3TUJICH, AalleTWJICH, 3TaHOJ], [JIMLIEPUH, YKCyCHas
kucinora). Mx cocraB um xummuueckoe crtpoeHue. [lonstue o OGuonmornyecku
BaKHBIX BELIECTBAX: JXKUpaX, Oeikax, yrieBojax — M HUX pPOIU B IKU3HH
yelnoBeka. MarepuanbHOE €IMHCTBO OpPraHMYECKUX W HEOPraHWYEeCKUX

COETMHEHUN

2.7

Kpemuuii, ero ¢usnueckne W XHMHYECKHE CBOWCTBA, IMIOJy4YE€HUE U
npumeHeHue. CoeMHEHHUsT KpeMHUs B mpupoje. OOmme mpeacraBieHUsl 00
okcuze kpeMuusi(IV) u kpemHueBoit kucnore. CUIUKATBI, UX UCIOJIB30BAaHUE B
OBITY, MEAHIIMHE, TPOMBIILIICHHOCTH. BakHeHIIne CTPOUTEbHBIE MaTePHAIbL:
KepaMuKa, CTEKJIO, LEMEHT, OeToH, xene300eToH. I[Ipobiembl OGe3omacHOro

HCII0JIb30BAHUA CTPOUTCIIbHBIX MAaTCPHAJIOB B MMOBCEIHEBHOM KHU3HHU

2.8

XUMUYECKUH HKCHEPUMEHT: HM3yuyeHHEe 00pa3loB HEOPraHWYECKHX BEIIECTB,
CBOMCTB COJISHOM KHCJIOTBI; IIPOBEICHUE KaYECTBEHHBIX PEAKIUN Ha XJIOpUI-
MOHBl M HaOJIOJeHHE IPU3HAKOB HX IPOTEKAHUS; OIBITHI, OTPaKAIOIIHE
¢u3nuecKkue 1 XUMHUYECKHE CBOICTBA TaJIOTC€HOB U MX COEIUHEHHH (BO3MOXKHO
UCTIOJIb30BAaHUE BHUAEOMATEPHUAJIOB); O3HAKOMIJIEHHE C OO0pa3llaMu XJIOPHJIOB
(ramoreHuI0B); O3HAKOMJIEHHME ¢ oOOpasmamMu ceppl W €€ COCTUHEHHUSIMHU
(BO3MOXKHO HCMOJIB30BAaHUE BHJJACOMATEpUAJIOB); HaAOMIOAEHUE TMpolecca
o0yraMBaHUs caxapa IMOJ ACHCTBUEM KOHIIEHTPUPOBAHHOW CEPHOM KHCIIOTHI;
U3y4YE€HHE XUMHUYECKUX CBOWCTB Pa30aBJIEHHOW CEPHOM KHMCIOTbI, IPOBEIEHUE
KaueCTBEHHON peakuMM Ha Cyiab(aT-MOH U HAOMIOJEHUE MpU3HaKa &
IIPOTEKaHUs; 03HAKOMJIEHHE C (U3NUECKUMHU CBOMCTBAMU a30Ta, pocdopa U ux
COelMHEHHH (BO3MOXKHO HCIIOJIb30BaHME BHUAEOMATEpUAIOB), 0Opa3lamu
a30THBIX U QochOpHBIX yI0O0pEeHuil; mosydyeHue, coOupaHue, paclo3HaBaHue U
U3yuyeHUE CBOWCTB aMMUAKa; IPOBEIECHUE KAUECTBEHHBIX pEAKUMH Ha HOH
amMMOHHUA UM QochaT-uOH U HM3yYEHHE [PU3HAKOB UX MPOTEKAHUS,
B3aMMOJECHCTBE KOHLEHTPUPOBAHHON a30THOM KHCIOTHI C MEAbIO (BO3MOXKHO
UCIOJIb30BAaHUE BHUAECOMATEPUAIIOB); H3YYEHHE MOJEIEH KPUCTAIIIMUYECKUX
pemérok anmasa, rpadura, ¢yuiepeHa; O03HAKOMJICHHE C IPOLECCOM
aZIcOpOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YITIEM U YCTPOWCTBOM
IpOTHBOrasa; IMOJy4YeHHe, cCOOMpaHue, paclio3HaBaHWE U HM3yuyeHHE CBOMHCTB
YIJIEKUCIOro Ta3a; MpPOBEIEHHE KaueCTBEHHBIX peakluil Ha KapOoHAT- H
CHJIMKAaT-MOHbl M H3Yy4YEHHE MPHU3HAKOB HMX MPOTEKAHHS; O3HAKOMJICHHE C

HpOI[yKL[PIGfI CHJIMKATHOM MPOMBIINIJICHHOCTH; PCIICHUE SKCIICPUMCHTAJIbHBIX




3a/1a4 110 TeMe «BakHelIe HeEMeTaUIbl U X COEIUHEHUI»

MerTanisl U ux COCAMHCHUA

3.1

OO6m1ast XapaKTEepUCTUKA XUMUYECKUX JIEMEHTOB — METAJIJIOB HA OCHOBAHUH MX
nonoxenuss B Ilepuogumueckoil cucreMe XUMHYECKMX dyieMeHToB /.M.
MenpeneeBa u ctpoeHusi atTomoB. CTpoeHue MeTalioB. MeTtanianueckasi CBA3b U
METaJUIMYecKasl KPUCTAJUIMYECKasi peléTka. DIJIEKTPOXUMUYECKUN  psf

HaIPsUKEHUM METallJIOB

3.2

dusnyeckre U XMMUYECKHE CBOMCTBA MeTauioB. OO1ue crnoco0bl MOIy4eHUs
MeTasoB. [IoHATHE O KOPPO3UM METAJIOB, OCHOBHBIE CIIOCOOBI 3aLIUTHI X OT
koppo3un. Crassl (CTajb, Yyr'yH, JOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B

6I>ITy W IIPOMBIIIIJICHHOCTH
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[[lenounble MeTayuel: nosnoxkeHue B Ilepuomauueckod cucreMe XMMHYECKUX
anemenToB J[.MI. MenneneeBa; CTpoeHHE UX aTOMOB; HaXOXKIEHHE B IPUPOAE.
®dusnyeckre 1 XMMUUYECKUE CBOICTBA (Ha IpuMepe HaTpus U Kanus). OKcu sl U
TUAPOKCHIBl HAaTpus M Kanus. [IpuMeHeHne IIEeNOYHBIX METaUIOB U MX

COeIMHEHUN
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IllenouHo3eMeNnbHBIE METAIBI MarHuii W = KajJdblMH: IIOJOKEHHE B
[lepnonuueckoit cucreMe xumuyecknx aeMmeHTos .M. MenneneeBa; crpoeHue
WX aTOMOB; HaxoXJeHue B mpupone. Ou3nyeckue U XUMUYECKHE CBOWCTBA
MarHusi U Kanplus. BakHeimme coemuHeHUs Kaiblus (OKCHI, THUIPOKCHI,

comu). JKEcTKocTh BOABI U CIIOCOOBI €€ yCTpaHEHUS

3.5

AmoMmunui: nonoxeHue B Ilepmonuyeckoil cucteMe XMMHUYECKHUX 3JIEMEHTOB
H.W. MenneneeBa; CTpoeHHE aToma; HaxoXAeHUE B mpupozae. Pusznueckue u
XUMHUYECKHUE CBOMCTBA aIOMUHUSL. AM(OTEpHBIE CBOWCTBA OKCUAA U TUIPOKCHIA

AJIIOMUHUA

3.6

Keneso: nonoxenue B [Teproanueckoit cucreMe XuMu4deckux anementon [1.1.
MeHneneeBa; CTpOCHHE aTOMa; HAXOXJIEHUE B mnpupone. Dusndeckue u
XUMHUYECKHE CBOWCTBa jkene3a. Oxkcuapl, ruapokcuabl u conm sxeneza(ll) u

xeneza(Ill), ux coctas, CBOMCTBA U TIOJIydYECHHE

3.7

XUMHUYECKUI SKCIIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3llaMy METaJJIOB M CILJIABOB,
uX (PU3NYECKUMU CBOMCTBAMH; HU3yYE€HHUE PE3YJHTATOB KOPPO3HH METAJIIOB
(BO3MOXKHO HCIIOJb30BAHHE BHJICOMATEPHAIIOB), 0COOEHHOCTEH
B3aUMOJICHCTBUSI  OKCHUJIa KaJbIIMsl M HAaTpus C BOAOM  (BO3MOXKHO
HCIO0JIb30BaHUE BHUJAEOMATEPUAJIOB); HCCIIEJOBAHUE CBOMCTB KECTKOW BOIbL;

mnmponecca TOpPEHUA IKCIC3a B  KUCIOPOAC (BOBMO)KHO HCIIOJIb30BAHUC




BHJICOMATEPUAJIOB); MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIMHA Ha HMOHBI
(marausi, xanpuus, amomuHus, nuHka, xenesa(ll) u xenmesa(Ill), memgu(Il);
HAOJIOZICHHE U ONMHMCAHUE TPOIECCOB OKPAIIMBAHUSA INIAMEHU MOHAMU HATPUSA,
Kalus W Kadbnusa  (BO3MOXKHO  HCIIOJb30BAaHME  BHACOMATEpPHAJIOB);
HcClIeIoBaHue aM(pOTEPHBIX CBOWCTB THJPOKCHIA AIIOMHUHHUS W THIPOKCHAA
IIMHKA; PEIICHUE IKCIIEPUMEHTAJIbHBIX 3aJ1a4 1Mo TeMe «BakHei e MeTaibl 1

X COCOAUHCHUA»

XUMHs U OKpy>Karolasi cpena

4.1

HoBble MaTepuansl U TeXHOJOrMU. BemiectBa U mMaTepualibl B MOBCEAHEBHOMN
JKA3HU 4YenoBeKa. XUMHS U 310pOBbE. be3onacHoe HCIONIb30BAHUE BELIECTB U
XUMHUYECKUX peakiuil B ObITy. [lepBas momomip Mpu XUMHUYECKHX OXKOTax u

OTpPaBJICHUAX

4.2

OCHOBBI ~ 3KOJIOTMYECKOM  TIpaMOTHOCTH.  XHUMHYECKOE  3arpsA3HEHUe
okpyxatomeit cpeas! IIJIK. Poiap xumun B perieHun 3K0JI0rH4eckux IpooJieM.
[IpuponHble MCTOYHUKU YIJIEBOJOPONOB (Yrojib, NPUPOIHBIA Tra3, HEPTb),

HIPOAYKTHI UX MepepabOTKH, UX POJIb B OBITY U POMBINIJICHHOCTH
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XUMHUYECKUN KCIIEPUMEHT: U3yUeHUue 00pa3lioB MaTepHalIOB (CTEKJIO, CIIJIaBbI

METaJJIOB, IOJIMMEPHBIE MaTEPUAIIBI)




IPOBEPSIEMBIE HA OI'D 11O XUMHU TPEEOBAHUS K
PE3VJIbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOMN
IMPOT'PAMMBI OCHOBHOI'O OBIIIET'O OBPA3OBAHMSI

Kon
NMPoBepPsieMOro
TpeOoBaHusI

IIpoBepsiemble TpeOOBAHUSA K NPeAMETHBIM pe3y/ibTaTam
0a30BOr0 YPOBHSI OCBOEHHUSI OCHOBHOI1 00pa3oBaTeIbHOM
NMpOrpaMMbI OCHOBHOTO 00111er0 o0pa3oBanus Ha ocHoBe PI'OC

1

IIpencrasiienue:

1.1

O TI03HAaBAaE€MOCTH SIBJICHUN TPHPOIBI, TMOHMMAHUE OO0BEKTHBHOM
3HaYUMOCTH OCHOB XHMHUYECKOH HayKH Kak 00JacTH COBPEMEHHOTO
€CTECTBO3HAHUS, KOMIIOHEHTa oOuiel KyJbTypbl M HPaKTUYECKOil
NeATeIbHOCTH 4YeJIOBeKa B YCJIOBUSX COBPEMEHHOIo OOIIecTBa;

IMMOHMMAaHHE MECTAa XUMUU CPCAU NPYTUX €CTCCTBCHHBIX HAYK

1.2

O HAY4YHBIX MCTOJAaX IMO3HAHH:A, B TOM YHCJIC 3KCIICPUMCHTAJIbHBIX H
TCOPCTUUCCKUX MCTOAAaX HCCICAOBAHHA BCIICCTB U  U3YUCHUA
XUMHWUYCCKHUX pCaKHHﬁ; YMCHHC HCIIOJIB30BATh MOJCIIN JJIA

O00BSICHCHHUS CTPOCHUA aTOMOB U MOJICKYJI

1.3

o cdepax npodeccuoHaIbHON AEATEIbHOCTH, CBA3AHHBIX ¢ XUMHEH U
COBPEMEHHBIMM TEXHOJIOTMSIMH, OCHOBAaHHBIMH Ha JIOCTHIXKEHUSX
XMMHMYECKON HayKd, YTO MO3BOJUT OOYyYaroUIMMCSl paccMaTpUBaTh
XUMHIO Kak chepy cBoeil Oynyrei nmpodeccnoHanbHOM 1eATeIbHOCTH
U clleJaThb OCO3HAHHBIA BHIOOP XMUMHMHM Kak MPOQHUIBHOIO MpEeAMETa

MIpH NEPEX0/Ie Ha YPOBEHb CPEAHEro o01Iero 00 pa3oBaHus

Bianenue cucremMoll XUMUYECKHX 3HAHMM M yMEHHE INPUMEHSTH

CUCTEMY XUMHUYCCKUX 3H3.HPII>1, KOTOpasd BKIIIOYACT:

2.1

BaKHEUIINE XUMHUYECKUE TMOHSATHUS: XUMHUYECKHI DSJIEeMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE U CJIOXKHOE BEIECTBO, OJHOPOAHAS U
HEOJHOPOJIHAs CMECh, OTHOCHUTCIBHBIC AaTOMHAas W MOJICKYJISIpHAS
MaccChl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAs Macca, MOJSIPHBIN
00BEM, OKCHJI, KHCIIOTa, OCHOBAaHHWE, COJIb (CpEemHss), XUMHUYECKas
peakmusi, peakuu COSAMHEHUS, DPEAKUUU Ppa3JIOKEHUs, PEaKIUH
3aMeIIeHUs, peakuy OOMeHa, TerIoBOM 3()QeKT peakiuu, dK30- U
SHJIOTEPMHUYCCKUE PEAKIIMH, PACTBOP, MACCOBas OIS XUMHUYECKOTO
JJIEMEHTA B COCJMHEHUH, MacCOBas JIOJIA U MPOICHTHAS KOHI[CHTPAIIHSI
BEIIECTBA B PACTBOPE, SAAPO aTOMA, DJICKTPOHHBIHN CJIONH aTOMa, aTOMHAs

opbuTans, paaMyc aroma, BaJIGHTHOCTb, CTENEHb OKHCICHHS,




XMMHUYECKas CBA3b, JIEKTPOOTPULIATEIBbHOCTD, IIOJISPHAS U HEMOJSIpHAs
KOBAJICHTHAs]  CBA3b, MOHHAs  CBS3b, METaJUIMYECKass  CBs3b,
KpUCTaZIMuecKass peuérka (aToMHasi, WOHHAs, MeTaJuIn4yecKas,
MOJIEKYJISIpHAs), UOH, KaTUOH, aHMOH, IEKTPOJUT U HEIIEKTPOJIHUT,
NIEKTPOIUTHYECKAsT ~ JUCCOLMAIUS, pPEaKIMM HOHHOrO OOMeHa,
OKHUCIIUTEIBHO-BOCCTAHOBUTENIBHBIE  PEaKIIMH, OKUCIIUTENIb U
BOCCTAHOBUTENIb, OKUCJIEHHME M  BOCCTAHOBJIEHHME, 3JIEKTPOJIN3,
XMMHYECKOE paBHOBecHe, oOpaTHMble M HEOOpaTHMBbIE peaKIH,
CKOpOCTh XMMHMYECKON peakuuu, karammsatop, IIJIK, xkopposus

MCETAJJIOB, CIIJIaBBbI

2.2

OCHOBOIOJIAralolIMe 3aKOHbl XUMHH: 3aKOH COXPAaHEHHUs Macchl,
nepuonnueckuii 3akoH J[.M. MeHaeneeBa, 3aKOH TOCTOSIHCTBA

COCTaBa, 3aKOH ABOrajapo
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TCOpUHn XHUMHUH: ATOMHO-MOJICKYJIIpHAas TCOpUs, TCOPpUA

3IIEKTPOJIMTUUECKOU T CCOLMAIIUT

Brnanenue ocHOBaMH XMMHYECKOU TPaMOTHOCTH, BKIFOUAIOIIEH:

3.1

YMEHHE TIPABWIILHO HCIIOJIb30BATh U3YUCHHBIC BEIICCTBA U MATCPUAITBI
(B TOM umcie MUHEpaJdbHBIE YyIOOpEHHS, METaUlbl M CIUIABHI,
OPOAYKTHl TEepepadOTKU MPUPOJHBIX HCTOYHHKOB YTIIEBOJOPOIOB
(yrmsi, mpuponHoro rasa, HedTH) B OBITY, CETbCKOM XO3fHCTBE, Ha
MPOM3BOJACTBE W TOHMMAHHE 3HAYCHUS JKUPOB, OCIKOB, YIJICBOIOB
JUISL OpraHnu3Ma 4YelIoBeKa; YMEHHE ITPOrHO3UPOBATh BIIMSHUE BEIIECTB

H XUMHUYCCKUX IIPOICCCOB HA OPraHrU3M 4YCJIOBCKA U OKPYKAIOIIYIO

IPUPOJHYIO Cpeny

3.2

YMCHHC HUHTCIPUPOBATHL XHUMHWUYCCKHUE 3HAHUA CO 3HAHUAMHU JAPYIUX

y4eOHBIX MTPEAMETOB
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HaJIMYUE OMbITa PabOThl C PAa3NUYHBIMU MCTOYHUKAMU HH(POpPMAINH
N0 XUMHUHM (Hay4yHass M Hay4dyHO-TIOMYJISIpHAs JUTeparypa, CIOBapH,

CIPaBOYHUKH, HHTEPHET-PECYPCHI)
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yMeHHEe OOBEKTHBHO OIlCHMBATh HMH(POPMAIMIO O BEIISCTBAX, HX
NPEBPALCHUSIX WM NPAKTUYECKOM  NPUMEHEHHMHM U yMEHHUE

HCIIOJIH30BaTh €& AJIA pCHICHU S y‘{e6HO-H03HaBaTeHLHBIX 3aJa4

Brnagenne ocHOBaMM IOHATUHHOIO ammapata W CHMBOJIMYECKOIO
S3bIKa XUMHH JUIS COCTaBJEHUS (OPMYIT HEOPraHMYECKUX BEIIeCTB,

YPaBHEHMM  XUMUYECKHX  pEaKIUH; OCHOBAMH  XUMHUYECKOU




HoMmeHkIaTypsl (IUPAC u TpuBuaibHOi)

YMeHne oOBACHATh CBSA3b MOJIOKEHUs dJieMeHTa B Ilepuomnueckoit
CUCTEME C YHCJIOBBIMH XapaKTEPUCTUKAMU CTPOEHUS aTOMOB
XUMUYECKUX OJJIEMEHTOB (COCTaB M 3apsl sapa, OOIIee YHCIIOo
AJIEKTPOHOB), PACIPEIACICHUEM DJEKTPOHOB IO DJHEPreTHYECKUM

YPOBHAM aTOMOB IEPBBIX TpéX NEprUoa0B, Kalluid U KaJIbIUs

IIpencraBnenne O  TEPUOAWYECKOM  3aBUCHUMOCTH  CBOMCTB
XUMHUYECKUX DJIEMEHTOB (paanyc aToma, 3JIEKTPOOTPHUIATEILHOCTH),
MPOCTBIX M CJOXKHBIX BEIIECTB OT TIOJIOKCHHSI DJIEMECHTOB B
[lepuonuueckoit cucremMe (B MadbliXx Mepuojax U  TIJABHBIX

HOI[prnHaX) 1 DJICKTPOHHOI'O CTPOCHHA aTOMa

YMmenue kiaccuuumupoBaTh:

7.1

XUMHUYCCKUEC 3JICMCHTEI

7.2

HCOPraHM4CeCKHEC BCIICCTBA

7.3

XUMHUYCCKHUEC pCaKIIUU

YMeHnue onpenensrTh:

8.1

BAJICHTHOCTE W CTCIICHb OKUCIICHUSA XHMHUUYCCKHX DJJIEMCHTOB, 3apsn

HOHa

8.2

BHJI XUMUYECKOM CBSI3M M TUI KPUCTALIMYECKOHM CTPYKTYphl B

COEIMHEHUAX

8.3

XapaKTCp Cpe€Abl B BOJHBIX PAaCTBOPAX BCUICCTB (KI/IC.]'IOT, OCHOB&HI/II7I)

8.4

OKHCJIUTCIIb U BOCCTAHOBUTCIIb

YMeHue xapakTepu30BaTh GU3NUECKUE U XMMHUECKHUE CBOICTBA:

9.1

OPOCTBHIX BeEIIeCTB (KHCIOpPOX, O30H, BOJOpON, TIpadur, anmMas,
KpeMHUuH, a30T, dochop, cepa, XJOp, HATPHH, Kaiuid, MarHui,

KaJIBITH, ATFOMAHHH, JKEJI€30)

9.2

CIIOKHBIX BEIIECTB, B TOM YHCIE HX BOJHBIX PAacTBOPOB (BOIA,
aMMHUaK, XJOPOBOAOPOA, CEPOBOAOPOJ, OKCHUIAbI U THUIAPOKCHUIBI
metauioB [-IIA rpynm, amomunus, menu (II), nuaka, xenesa (I u
II), oxcunet yraepona (II u IV), kpemuus (IV), azora u dpocdopa (111
u V), cepet (IV u VI), cepHucras, cepHas, a30THCTas, a30THas,

docdopHas, yronpHas, KpEeMHHEBAsI KUCIOTA U UX COJIH)

9.3

IMPOrHO3UpPOBATH u XapaKTCprU30BaATb CBOMCTBA BCIICCTB B

3aBUCUMOCTU OT HUX COCTaBa W CTPOCHH:A, IMPUMCHCHUC BCIICCTB B




3aBUCHUMOCTH OT UX CBOf/iCTB, BO3MOXHOCTb ITPOTCKAHUA XUMUYICCKHUX

npeBpameHHﬁ B PA3JIMYHBIX YCIOBHUAX

YMeHHe COCTaBJISATh MOJIEKYJISIPHbIE U MOHHBIE YPABHEHUS PEAKLIUI, B

10
TOM YHCJIE:
10.1 peakiuii HOHHOTO OOMeHa
10.2 OKHCJIMTEIIbHO-BOCCTAH OBUTENIbHBIX PEAKIUI
103 WUTIOCTPUPYIOIMX ~XUMHYECKHE CBOWCTBA H3YYEHHBIX KJACCOB
' (Tpyrmim) HeOpraHMYECKUX BEIECTB
104 MOJITBEPKTAOIINX TEHETUYECKYIO B3aUMOCBS3b MEXIy HUMHU
11 YMeHue BBIYUCIATH (IIPOBOIUTh PACUETHI):
11 OTHOCUTEJIBHYIO MOJIEKYJSIPHYI0O U MOJSIDHYIO MacChl BEIIECTB,
' MaCCOBYIO JOJII0 XUMUYECKOT0 AJIEMEHTAa B COCTUHEHUN
11.2 MacCOBYIO JI0JIIO BEILIECTBA B pacTBOpE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00bEM ra3oB
114 M0 YypPaBHEHUSM XUMHUYECKUX PEAKIUH W HAXOAUTh KOJUYECTBO
' BEIIECTBA, 00BEM M MACCy peareHTOB MM MPOIYKTOB PEaKIUu
12 Brnanenue (3HaHWE OCHOB):
OCHOBHBIMH  METOJaMH  HAy4yHOro TO3HaHWsS  (HaOmoleHue,
121 U3MepeHune, HIKCIIEPUMEHT, MO/ICIMPOBAHNE) TPU U3YUEHUHU BEILIECTB U
' XUMUYECKUX SIBJICHHH; YMEHHE chopMynmMpoBaTh MpodJieMy |
MIPEJIOKUTD MYyTH €€ perIeHus
129 Oe3onacHOM pabOTBl C XUMHUYECKUMHU BEIIECTBAMU, XHMHYECKOM
' MOCY10H U TaOOPaTOPHBIM 000PYyIOBaHUEM
npaBuIamMu 0€30MacHOr0 OOpaIlleHUsl C BEIIECTBAMU, UCIOJIb3yEeMbIMU
B TIOBCEIHEBHOMW >KM3HU, MIPABUIIAMH TTOBEACHUS B LEAX COCPEKECHUS
123 30pOBbsl U OKpY)Karollled MNPUPOIHON cpeabl; MOHMMAaHHUE Bpeaa
' (omacHOCTH) BO3AEWUCTBUS HA KHUBbIE OPraHU3MBI ONpPENeTIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIIECHUS U TMPEAOTBPAIICHUS HX BPEIHOTO
BO3/ICH CTBUS
3 Hanuumne npakTU4ecKMX HaBBIKOB IUIAHMPOBAHUSI M OCYLIECTBIICHUS
CIIEYIONNX XUMUUECKHX IKCIIEPUMEHTOB:
U3yYeHUE U omnHcaHue GU3NIECKUX CBOICTB BEUIECTB; O3HAKOMIICHHE
13.1 C  (u3MYECKUMH W  XUMHYECKHMHU  SIBIICHUSIMH;  OIIBITHI,

HIUTIOCTPUPYHOIIUEC ITPU3HAKU IMTPOTCKAHNUA XUMHUYICCKUX peaKHI/Iﬁ




13.2

M3YyYCHHUE CIIOCOOO0B pa3ieeHus cMeceit

13.3

IIOJIyYEHUE KHUCIOPOJAa M M3YYEHUE €ro CBOWCTB; IIOJyYEHUE
BOZOPOZA U M3YYEHHE €ro CBOMCTIB; IOJyYEHHUE YIIEKUCIOro rasa u

N3YUYCHHEC €T0 CBOI\/'ICTB; IMOJYUYCHUC aMMHAaKa U U3YUYCHHUE €TI0 CBOICTB

13.4

IIPUTOTOBJIECHHE pACTBOPOB C ONPENEIEHHOM MaccoBOM J10JeH

pPacTBOPEHHOIO BELIECTBA

13.5

IPUMEHEHUE MHINKAaTOPOB (;1akmyca, METUJIOpaHka u
denondranenHa) A OMpeAENCHUsS XapaKTepa Cpelbl B pacTBOpax

KHUCJIOT U LIeJI0UEN

13.6

WCCIEIOBAHUE M  OINWCAaHUE CBOMCTB HEOPraHMYECKUX BEILECTB
PA3JIMYHBIX KJIACCOB; M3y4YE€HUE B3aUMOJICHCTBUS KUCIOT C METAJUIAMH,
OKCHUJAMH  METaJUIOB,  pPAacTBOPUMBIMU U HEPACTBOPUMBIMHU
OCHOBAaHUSIMU, COJISIMM; IIOJIYyYEHHE HEpPAaCTBOPUMBIX OCHOBAHMIA;
BBITECHEHME OJHOI0 MeETaJula JPYrMM M3  pacTBOpa  COJIM;
uccienoBanue amMQpOTEPHBIX CBONCTB THUIPOKCHIOB ATIOMUHUS H

[IHKA

13.7

PCIICHUEC SKCIICPUMCHTAJIbHBIX 3aJa4 I10 TEMaM: «OCHOBHBIE KJIaCChI
HCOPraHN4CCKuX COGHHHCHHﬁ)); ((9HCKTPOJ'H/ITI/I'—I€CK35I
Jucconuanus», «BaxHelmme HEMETalDIBI H UX COCIMHCHU)

«Baxkneime MeTaJuTbl U UX COEIUHEHUSI»

13.8

XUMHYECKHE  OKCIEPUMEHTHI,  HWJUIIOCTPUPYIOIIME  MpPU3HAKU
IPOTEKaHUSI PEeakIUil MOHHOTO OOMEHa; KaueCTBEHHBbIE PEaKIMMU Ha
INPUCYTCTBYIOLIIME B BOJAHBIX PAacTBOpPaX HMOHBL XJIOpUA-, OpoMuUi-,
uoqua-, cynbdar-,  Qocdar-, kapOoHaT-,  CHUIMKAT-aHUOHBI,
TUAPOKCHUJI-UOHBI, KATUOHBI aMMOHMSI, MarHus, KajblLius, aJlOMUHUS,

kenesa (2+) u xkenesa (3+), menn (2+), muHKA

14

YmMmenue:

14.1

OPEACTaBIATh PE3yNbTaThl JKCIOEpUMEHTa B ¢GopMe BHIBOJOB,
JOKa3aTeNbCTB, TpadUKOB M TaONMIl U BBIABIATH AMIIMPUUYECKUE

3aKOHOMEPHOCTHU

14.2

yCTaHaBJIMBATb CBA3HU MCKAY pCaJIbHO Ha6JIIO,Z[aeMLIMI/I XUMHYCCKUMHU
ABJICHUAMHU U NIpoHeCCaMU, MPOUCXOAANIUMU B MaKpO- U MUKPOMHUPCE,

OOBSICHATH IPUYMHBI MHOT000pa3usi BEIECTB




HNEPEYEHD 2JIEMEHTOB COAEPKXAHUA, ITPOBEPAEMbBIX HA
OCHOBHOM I'OCYIJAPCTBEHHOM 3K3AMEHE 110 XUMHUU

Kon

IIpoBepsieMblil 3JIEMEHT COAEPKAHUSA

1

HepBOHa‘IaHBHIﬂe XUMHNYECCKUEC ITOHATUA

1.1

Yuctelie BemecTBa U cMecu. CrocoObl pa3aeseHus cMeceit

1.2

ATOMBI W MOJICKYIJIBI. Xumndeckue daeMeHThl. CHMBOJIBI  XHUMHYECKHX

9JICMCHTOB. HpOCTBIC " CJIOXKHBIC BCIICCTBA.

1.3

XumMuueckas (l)OpMy.]'Ia. BameHTHOCTE aTOMOB XUMHYECKHX 2JIeMeHTOB. CTeleHb

OKHCJICHUA

1.4

3aKOH MOCTOSHCTBA COCTaBa BCIICCTB. OtHocHuTeNbHAs aTOMHas Macca.
OTtHOCHTENIbHAS MOJICKYJIIpHAsA Macca. MaccoBast 1015 XMMHUYECKOT'0 dJIEeMEeHTa

B COCIMHCHHUH

1.5

KomuuectBo BemectBa. Moab. MomsipHas macca. MonsipHbli 00bEM Ta30B.

BzaumocBs3b KOJIMYE€CTBA, MAaCChl U YU CJIa CTPYKTYPHBIX CAWHUIL BCIICCTBA

1.6

®uU3NUECKUE U XUMUUYECKHE SIBJICHUS. XUMHYECKasl peakius U €€ MPU3HAKH.

3aKOH COXpaHEHHS MacChl BEIIECTB. XUMHYECKUE YPaBHEHUS

Ilepnonnuecknii 3akoH u Ilepmoandeckass cucTemMa XHMHUYECKHX 3JIEMEHTOB

JA.N. MenneneeBa. CTpoeHue aToOMOB

2.1

[Tepnonnueckuii 3akoH. [lepruonnueckas cucreMa XUMHYECKUX 3nneMeHToB J[.1.
Menneneesa. Ilepuonst u rpynnel. @U3NYECKUI CMBICT MOPSAKOBOIO HOMEpA,

HOMCPOB ICPUOJa U I'PYIIIbI 9JICMCHTA

2.2

Crtpoenne atomoB. CocrtaB atoMmHbIX sifep. M3orombl. Dnexktponsl. CTpoeHue
ANIEKTPOHHBIX  00O0JIOYEK aTOMOB TepBbIX 20 XUMHUYECKUX 3JIEMEHTOB

[Tepuognueckoii cucremsl .M. MenneneeBa

2.3

3aKOHOMEpPHOCTH B M3MEHEHUHM CBOMCTB XUMHYECKHX AJIEMEHTOB MEPBBIX TPEX
MEePUOJOB, Kalus, Kalblusa (paamyca aToOMOB, O3JIEKTPOOTPUILIATEIHHOCTH,
METaJUIMYECKHMX W HEMETAJUIMYEeCKHMX CBOWCTB) M WX COCIMHCHHH B
COOTBETCTBHM C TIOJIOKEHHEM »dJjeMeHTOB B Ilepuogumueckoil cucreme u

CTPOCHHUEM X aTOMOB

Crpoenue BeniecTa

3.1

Xumuueckast cBsi3b. KoBasieHTHas (MOJisipHasT W HENOJSIpHAsl)  CBS3b.
DJIEKTPOOTPUIATEIBHOCTh ~ XUMHYECKUX  JJIeMEHTOB.  VOHHas  cBs3b.

MeTtamnmnueckas CBSI3b




3.2

Tumel KpuUCTAIMUECKHX PEmETOK (aToMHas, WOHHAS, METaJUIMYecKas),
3aBUCHUMOCTh CBOWMCTB BEILECTBA OT THIA KPUCTAIIMYECKOW PEMIETKH M BHUIA

XUMHUUYECKOU CBIA3U

Baxneiimme mnpencTtaBUTeId HEOPraHMYECKHX BewmecTB. Hemeramnbsl u  HX

COCOHUHCHUA. MeTanis 1 ux COCINHCHUA

4.1

Knaccupukanuss ¥ HOMEHKIATypa HEOPraHWYECKUX COCIMHEHUI: OKCHJIOB
(coneobpasyromue: OCHOBHBIE, KHUCIIOTHBIE, ampoTepHbIe) U
HecosieoOpasyrolye; OCHOBaHMHM (IIENIOYM W HEPaCTBOPUMBIE OCHOBAHMA);
KUCIIOT  (KHUCIOpPOJCOAEpXKaIe W OECKUCIOPOAHBIE, OXHOOCHOBHBIE U

MHOTOOCHOBHBI€); COJIeH (CPEAHUX U KUCIIBIX)

4.2

duznyeckue MW XUMHUYECKHE CBOMCTBaA MMPOCTBIX  BCIICCTB-HEMCTAJIJIOB!

BOJIOPO/Ia, XJIopa, KUCIOPOAa, Cepbl, a30Ta, hocdopa, yriaepoaa, KpeMHH

43

duznyeckue M XUMHYECKHE CBOMCTBa IMPOCThIX BCIICCTB-MCTAJIJIOB: JINTHA,
HaTpusd, KaJlisd, Mardiusd U KaJjbliyd, aJJlOMHUHHA, XKCIC3a. 9HeKTpOXHMHq€CKHﬁ

P HANIPSKEHUM METaJlI0B

4.4

DuU3NUECKUE U XUMHUYECKHE CBOMCTBA BOJOPOJHBIX COCIUHEHUN HEMETAJUIOB:

XJIOPOBOJIOPO/Ia, CEPOBOIOPOIA, aMMHUaKa

4.5

duznueckue U XUMHUYECKHE CBOWCTBA OKCHUJIOB HeMeTaiioB: cepbl (IV, VI),
azora(ll, IV, V), docdhopa(Ill, V), yrnepona(ll, IV), kpemuusa(IV). [Tonyuenue

OKCH 0B HEMCTAJJIOB

4.6

Xumuueckue cBorcTBa OkcuaoB: MeTauioB [A-IIIA rpymn, nuuka, memu(Il) u

skenesa(1l, ). TTomyuenre okcuioB MeTaLIoOB

4.7

XUMHYECKHe CBOMCTBA OCHOBAaHUU M aM(OTEPHBIX THIAPOKCUIOB (Ha mpHMEpe
TUAPOKCUIIOB  AJIIOMUHHS, JKele3a, IuHKa). [lomydeHne ocHoBaHUU U

aM(pOTEPHBIX TUAPOKCUIOB

4.8

OOmme XMMHUYECKHe CBOMCTBA KHUCIIOT: XJIOPOBOAOPOTHOM, CEPOBOAOPOIHOMH,
CEpHUCTOM, CEpHOU, a30THOU, PocopHOM, KpeMHHEBOW, yroiabHOH. OcoObie
XMMHUYECKHME CBONCTBA KOHLEHTPUPOBAHHOW CEpHOM M a30THOW KHCIOT.

[Tonyyenue KUCIOT

4.9

OO01ne xumMuIecke cBoicTBa cpeaHux coieil. [lomyuenue coneit

4.10

[Tonmyuenue, coOupaHue, paclio3HaBaHHWE BOJOPOJA, KHCJIOpPOaa, aMMHaKa,

YIIIEKHCIIOro ra3a B JIabopaTopuu

4.11

[Tonyyenue amMMuaka, CEpHOW M a30THOM KHMCIOT B IMPOMBIIUIEHHOCTH. O01iue

CIOCOOBI MOTY4YEHHSI METAJIOB




4.12

I'eneTnueckas CBS3b MCKAY KiIaCCaMH HCOPraHNM4YCCKUX COGZ[I/IHCHI/Iﬁ

XUMHUUYECKUE pPEeaKIINu

5.1

Knaccudukanus XuMu4ecKux peakiuil o pa3auyHbIM IPU3HAKAM: IO YHCILY U
COCTaBY YYacTBYIOLIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3(QeKTy, Mo

W3MCHEHHUIO CTEIICHEH OKMCICHUS XUMHYECKIX DJIEMEHTOB

5.2

TemoBoii 3¢ ¢hekT XuMUUECKONH peakIH, TEPMOXUMUYECKHE YpaBHEHUS. DK30-

U DHAOTEPMHUYECKUE PEaKUUU. TepMOXUMHUUECKUE YPABHEHUS

53

OKHCIUTEIFHOBOCCTAHOBUTEIILHBIC pe€aKuunu. OKHCIIUTEIN ¥ BOCCTAaHOBUTEIIM.
Hpoueccm OKHCJICHUA u BOCCTAaHOBJICHUS. SHGKTpOHHI)Iﬁ OataHc

OKHCITUTSIIbHOBOCCTAHOBHU TEIHLH O peakunuun

54

TeOpI/IH SHCKTPOHHTHHCCKOﬁ Jucconruanuu. KaTI/IOHBI, AHHUOHBI. BHGKTPOJ'II/ITBI n

HE3JICKTPOJIUTEI. CunbHbIC U caa0bIe OJICKTPOJIMTHI. Crenenb Jucconmuanmumn

55

Peakiiun noHHOIO oOoMeHa. YcCIoBHS IMPOTCKaHUA peaKHI/Iﬁ HOHHOI'O O6M€Ha,

IIOJIHBIC 1 COKpaI_HéHHBIe HOHHBIC YpaBHCHUA peaKI_II/Iﬁ

XuMuUs ¥ OKpyKarolasi cpeia

6.1

Bemectsa m marepuasnsl B IIOBCEIHEBHOM JKM3HM 4eJoBeKa. be3omacHoe
UCTOJb30BAaHUE BEIIECTB M XUMHUYECKUX peakiuil B jabopaTopuu u OBITY.

HepBa;I IIOMOIIb ITPU XUMHUYCCKUX OXKOraX U OTpPaBJICHUAX

6.2

XUMHUUYECKOE 3arpsi3HEHHE OKpYXaromel cpeabl  (KUCJIOTHBIE  JTOXKIH,
3arpsi3HEHUE TIOYBBI, BO3AyXa M BOJOEMOB), CIIOCOOBI €ro MPEIOTBPAIICHHS
[Ipenenvhnas nonmyctumas koHuentpanus BemectB (I1JIK). Porp xumum B
pCIIEHUU DJKOJOTHYECKHX TpodsieM. VYcuiieHHe MapHUKOBoro dddekra,

pa3pylieHHe 030HOBOTO CJIOS

6.3

[Tpumenenue cepswl, azota, Gochopa, yriepoga, KpeMHUSI U MX COCAHHEHUH B
OBITY, MEIUIIMHE, TPOMBINIUICHHOCTH W CEJIbCKOM Xo3siicTBe. [IpuMeHeHue
METaJUIOB W CIUIaBOB (CTajb, YyTr'yH, IIOPATIOMUHUNA, OpoH3a) B OBITY H
MPOMBIIIJICHHOCTH UX coenuHeHuid. [IoHsATHE 0 KOPPO3UU METasIoB, OCHOBHBIC

CIOCOOBI 3aIIUTHI KX OT KOPPO3HH

6.4

[TpupomHbie HCTOYHUKH YTIEBOJOPONOB (Yroib, MPUPOIHBIN Ta3, HEPTb),

MPOAYKTHI UX TIepepaboTKu (OCH3MH), X POJIb B OBITY U IPOMBIIIIIICHHOCTH

6.5

[lepBoHauanpHbIe TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COEAWHEHUSX
yriaepoja (MeTaH, 3TaH, STUJIEH, alleTUJIeH, STAHOJ, TJIMIEPUH, YKCYCHAsl KUCIIOTa).
[ToHsiTHE O OMOJIOrMUYECKH Ba)KHBIX BEIIECTBAX: XKHUpaX, OeIKaX, yrieBoaax — U UX

POJIH B )KM3HH YCJIIOBCKA




Pacuérnr:

7.1 1o popMyiiaMm XUMHUYECKUX COSTMHEHUI
7.2 Macchl (MacCcoBOM) 10K pPacCTBOPEHHOTO BEIIIECTBA B PACTBOPE
7.3 10 XUMUYECKHM YPaBHEHUIM




YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

1. Xumus: 8- kinacc: 6a30BbIi ypOBEHB: YUEOHUK; 5-€ U3AaHuE,
nepepadborannoe ["abpuensu O.C., Octpoymos N.T"., Cnaaxos C.A.
AxkunonepHoe obmectBo «M3natenbctBo «IIpocsenienuey

2. Xumus: 9-# kiacc: 6a30BbIM YPOBEHb: YUEOHUK; 5-€ U3/IaHUE,
nepepadorannoe ["abpuensa O.C., Octpoymon W.I'., Cnankor C.A.
AxnmonepHoe o601ecTBo «M3narensctBo «IIpocsemenue

3. Xumus 8 - 11 xnaccrl. Pentenue 3amau . 2023 © Xomuenko 1. .

METOIANYECKHUE MATEPHUAJIBI J1JI51 YUUTEJISA

1. Xumus. 8 kimacc. Yueonuk (aBropsl O. C. I'abpuensn, 1. I'. Octpoymos, C. A.
CnankoB). 2. Meroaudeckoe rmocobue. 8 kinacc (apropel O. C. I'abpuensn, U. T'.
Octpoymos, U. B. Akcénona). 3. IIporpamma kypca xumuu st 8—9 kiaccoB

obmeo0pazoBaTenbHbIX yupexaenuii (aBTopsl O. C. I'abpuensH, C. A. Cnaakos).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH
HUHTEPHET
Poccuiickas anexktponHas mkosa. https://resh.edu.ru/

«Cupnyc. Onnaitn». https://edu.sirius.online
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