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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJabTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Takke Ha OCHOBE (eAepanbHOl pabouei MporpaMMbl BOCITUTaAHUS
U ¢ y4€TOM KOHIICTIIMKM TPETOoJaBaHus yd4eOHOTO TMpeaMeTa «XuMHUS» B
oOpa3oBaTenbHBIX opranu3anusix Poccuiickoit denepamnum.

[Iporpamma 1mo XuMuM [Oa€T NPEACTABICHUE O LENAX, OOLIEH CTpaTeruu
oOy4eHMs, BOCHHTAHUS M Pa3BUTUA OOYYAIOIIMXCS CPEACTBAMHU Yy4eOHOTrO
npeaMeTa, yCTaHaBJIMBAET 00s13aTEIbHOE MPEeIMETHOE coJiepKaHue,
IpEeayCMaTpUBaET PACIPENCICHUE €ro IO KilaccaM M CTPYKTYPUPOBAHHUE I10
pazienaM M TeMaM MpPOrpaMMbl IO XWMHUH, OINpPEIETseT KOJUYECTBEHHBbIE U
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEIbHOCTh M3YYEHHS] XHUMHUU C YY4ETOM MEKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBsI3€H, JIOTUKM y4yeOHOTO Ipolecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarouuxcsi, OMNpPEAeNseT BO3MOXKHOCTH TMpeaMera s
peanuzaiuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHHS OCHOBHOWM 00pa3oBaTelbHOMN
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a Takke TpeOOBaHMI K
pe3yibTaTamM 00y4YeHUs XMMUU Ha YPOBHE LieJiel U3yueHHUs MpeMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATENIbHON JEATEIbHOCTH OO0YyYaromerocs IO OCBOCHHIO
y4e0HOTO CoIepKaHUsl.

3HaHUWE XHUMHUHU CJIYKUT OCHOBOW il (OPMUPOBAHMS MUPOBO33PEHUS
oOy4aromierocsi, ero MpeACTaBICHU O MaTepUaIbHOM E€IMHCTBE MUPA, BAKHYIO
poJib UrpatoT (QopMUpyeMble XHMMHUEW MPEICTaBICHUS O B3aWMOIPEBPAIICHUIIX
SHEPrUU U 00 DBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, SHEPreTUUYECKOM,
MUIIEBOM U 9KOJIOTUYECKON O€30MaCHOCTH, MPOOJIEM 3[paBOOXPAHEHUS.

N3ydyeHne xumuu:

CIIOCOOCTBYET  pealM3allid  BO3MOXXHOCTEH  JUII  CaMOpa3BUTUS |
dbopmMupoBaHUsI KyJIbTYPhI JUYHOCTH, €€ 0011el U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ] B ()OPMUPOBAHUE MBIIUJICHUS U TBOPUYECKUX CIOCOOHOCTEM
OOy4JaromMXxcs, HABBIKOB HUX CAMOCTOSITEIBHOW  Y4EOHOW  JIESITENIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICJOBATEIIBCKUX YMEHUW, HEOOXOIMMBIX KakKk B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM IeSITEILHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
I[EJIOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPOIBI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHS K E€CTECTBEHHO-
Hay4YHbIM 3HAHUSM, K [IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOTMYECKOE
o0Opa3oBaHHEe 00yYarOITUXCSI.

JlaHHbIC HamMpaBIICHUS B OOYYCHHH XUMUHU OOCCIICUMBAIOTCS CICIIHM(PUKON
COepKaHMsl  y4eOHOTrO  MpeIMeTa, KOTOPBIM  SABJISIETCA  NEJaroruyeckKu
aJanTUPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAyKH XUMHH Ha ONPeeIEHHOM dTare eé
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO 0OIller0 0Opa30BaHUsI OPUECHTHUPOBAH Ha
OCBOCHUE OOYYaIOIIMMUCS CHCTEMBI IMEPBOHAYAIBHBIX TMOHATHUN XWUMHUU, OCHOB
HEOPTaHUYECKOM XHUMHUU U HEKOTOPBIX OTIEIbHBIX 3HAUYMMBIX TMOHSITUH
OpraHUYECKON XHUMUHU.

CrtpykTypa coiepkaHus MpPOrpaMMbl MO XMMUU CPOPMHUpOBAHA HA OCHOBE
CUCTEMHOI0 Tojaxoaa K €€ m3ydeHuro. CoaepKaHUE CKIAAbIBACTCS U3 CUCTEMBI
MOHATUI O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI TOHATUH O XUMHYECKOU
peakiuu. O06e 3T CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl MO0 PHUHIIUITY
IIOCJICIOBATEIBHOIO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETUUECKUX MPEACTABICHUN
pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYE€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [Iepunoanueckoro 3akona /l. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHUS O CTPOCHHUH aTOMa U XUMHUYECKOH CBSI3H;

— TpelcTaBlieHUd 00 JIEKTPOJUTHUYECKON JIMCCOIMAIMU BEIIECTB B
pacTBoOpax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OSMIIUPUYECKU
MOJTYYEHHBIX U OCMBICJICHHBIX ()aKTOB, PA3BUBAIOTCS MOCJIEA0BATEIHLHO OT OHOTO
YPOBHSI K IpyTrOMY, BBITIOJHSAS (PYHKITMN OOBSICHEHUS M IPOTHO3UPOBAHHUS CBONCTB,
CTPOEHHS ¥ BO3MOKHOCTEH MPAKTUYECKOTO0 IPUMEHEHHUSI U MOTYUYECHUS U3y4aeMbIX
BEIIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYET  (OPMHPOBAHUIO
MPEJICTABJICHNUS O XMMUYECKOW COCTABIAIOLICH HAYyYHON KapTUHBI MHUPA B JIOTUKE
€€ CUCTEMHOU ITPUPOBL, HIEHHOCTHOI'O OTHOILICHUS K HAYYHOMY 3HAHUIO U METOJaM
MO3HAHUSI B Hayke. M3yueHHe XUMUU NPOUCXOAUT C MPUBJICUCHHEM 3HAHUU W3
paHee M3YUYEHHBIX yueOHbIX mpeameToB: «Okpyxaromuii mupy», «buonorus. 5—7
KJIacCh» U «Pu3uka. 7 Kiaacey.

[lpy w3yyeHWH XUMHH TPOUCXOAWT (HOPMHUPOBAHWE 3HAHWK OCHOB
XUMUYECKON HAyKH Kak 00JIACTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUYECCKOU
JIESITETbHOCTH YEJI0BEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpBI. 3a7a4a
y4eOHOro mpeamMeTa COCTOUT B (POPMHUPOBAHUHU CUCTEMbl XUMHUECKUX 3HAHUN —
BOKHEHIMX (PAaKTOB, MOHITHH, 3aKOHOB ¥ TEOPETUUECKUX TTOJIOKEHUM, TOCTYIHBIX
00001IIeHnIT MUPOBO33PEHUECKOTO XapakTepa, S3bIka HAyKH, B MPUOOIIEHUU K



HAyYHbIM METOJaM MO3HAHUS MPHU U3YYEHHH BEIIECTB U XMMHUYECKUX PEaKIHii, B
bopMHpPOBaHUY U PA3BUTUU MMO3HABATEIBHBIX YMEHUN U UX IPUMEHEHUH B y4eOHO-
MO3HABATENIbHON M y4eOHO-UCCIIEeI0BATENBCKON JIEATEIbHOCTH, OCBOCHUU TPABUII
0e301macHOro o0panieHus ¢ BEIeCTBAMH B TIOBCETHEBHOM KU3HU.

[Tpu u3yyeHUM XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HauYEHHE MPUOOPENH TaKHe 111, KaK:

— (opmupoBaHHe HMHTEIJIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUECTBY, CAMOCTOSITEIBHOMY MPHHITHIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSM KHU3HU;

—  HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
OoOy4JarommMxcss K CaMOCTOSITEILHOM MO3HABATENHHON JEeATEIbHOCTH, HAYYHBIM
METO/aM MO3HaHUs, (GOPMHUPYIONIUM MOTHBALMIO M PA3BUTUE CIOCOOHOCTEH K
XUMUU;

— o0ecredeHue yCaoBUi, CITOCOOCTBYIOIUX MPUOOPETEHUIO O0YyYatOIIUMUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KIIFOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (opmupoBanue oOmeld (QYHKIMOHAIBHOM H €CTECTBEHHO-HAYYHOU
TPaMOTHOCTH, B TOM 4YHCJIE YMEHHA OOBSICHATH W OLEHUBATH SIBICHUSA
OKpY’KaIoIller0 MHUpa, WCIOJb3YySl 3HAHUS U OIBIT, MOJyYEHHBIE MPU HU3yYECHUU
XUMHHU, TPUMEHATh UX MPU PEUIEHUH TPOOJIEM B IOBCETHEBHON KU3HU U TPYAOBOU
TeSITEIbHOCTH;

— (QopmupoBaHue y O0Oy4arommxcs TYMaHUCTHUYECKHX OTHOIICHUH,
NOHMMAaHUS UEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
1eJIeco00pa3HOro TMOBEAEHUS B OBbITY M TPYIAOBOM JEATEIBHOCTH B LEJSAX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHON Cpeabl;

— pa3BUTHE MOTHBALMM K OOYyYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOCHHS OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTU K OCO3HAaHHOMY BBIOOPY HpoGuis U HANpaBJIEHHOCTU JajbHEHIIEro
oOyJeHus.

Oo11ee Yrciio 4acoB, OTBEAEHHBIX JIIsl U3YUYE€HUS XUMUHU HA YPOBHE OCHOBHOT'O
oOmero odpa3zoBanus, cocrasisier 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJeno), B 9 kiacce — 68 yacoB (2 yaca B HEJIETIO).



COJEPKXAHUE OBYUYEHUA

8 KUIACC

IlepBoHayajibHbIE XUMHYECKHE OHATHSA

[Ipeamer xumun. Poslb XMMUM B KU3HU 4YeJOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemiectBa. DuU3MYECKUE CBOWCTBA BEHIECTB. ATpEraTHOE COCTOSHUE
BeniecTB. [loHsATHE O MeTOAax MoO3HaHMS B XUMHUHU. UHMCTbIe BEIIECTBA U CMECH.
CriocoObI pa3aeieHust CMECEi.

ATOMBI M MOJIEKYNbl. XHUMHYECKUE dJeMEHTbl. CHMBOJBI XUMHUYECKUX
aneMeHTOB. [IpocThie U COXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuueckas popmyna. BareHTHOCTh aTOMOB XUMUUYECKHUX 3JIEMEHTOB. 3aKOH
MIOCTOSTHCTBA cocTaBa BemiecTB. OTHOcHTENbHAas aToOMHast Macca. OTHOCUTENbHAs
MOJIEKyJIsIpHasi Macca. MaccoBast 10JI1 XUMHUYECKOTO AJIEMEHTA B COSAMHECHUU.

KonnuectBo BemectBa. Mosib. MonsipHas Mmacca. B3auMocBsi3b KoJM4ecTBa,
MacCchl M 4YHMCJa CTPYKTYPHBIX €AMHHI] BemecTBa. Pacuérel mo dopmynam
XUMHYECKUX COETMHEHUN.

duznveckre U XUMUYECKUE SBICHHUS. XUMUYECKash peakius 1 e€ MpU3HaKH.
3aKOH COXpaHEHHs MacChl BEIIECTB. XMMHUYECKHe ypaBHeHHA. Kiaccudukarms
XMUMHUYECKUX peakluil (COeUHEHUS], Pa3I0KEHUs, 3aMEILIEHUs, OOMEHa).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKON MOCYAOH, MpaBUIaMHu paboThl B JabopaTtopun u
npuémMamMu oOpalleHus: ¢ JIabopaToOpHBIM O00OPYAOBAHUEM, U3YUCHHE U OMUCAHUE
buznyecKkux CBOMCTB OO0pa3lOB HEOPraHWYECKHX BEIIECTB, HAOIIOIeHUE
busnueckux (MIaBJICHUE BOCKa, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUTCHUE M KOHJCHCAIMS BOJBI) U XUMHUYECKUX (TOPEHHE CBEYM, MPOKATMBAHUE
MEIHOW MPOBOJIOKH, B3aMMOCHCTBHE MeJa C KHCIOTOM) sSIBICHUM, HaOII0IeHHE U
ONKCaHWE TPU3HAKOB MPOTEKAHUS XUMUYECKUX peakuui (pas3lokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPHUIOM Oapusi, pa3iokeHHe T'MIpPOKCcHIa
memu (1) mpu HarpeBanuu, B3aumoielicTBrE *xene3a ¢ pactBopom cosu meau (I1),
U3y4EHUE CIOCOOOB pa3JesieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BBbIMIApMBaHUE, TUCTUILUIALMSA, XpoMaTtorpadusi, IPOBEACHHE OYUCTKH MOBAPCHHON
CONMM, HaONIOJIGHWEe W  ONHCAaHWE  Pe3yJbTaTOB  TPOBEACHHS  OIBITA,
WUTIOCTPUPYIOMIETO 3aKOH COXPAaHEHUS MacChl, CO3/IaHHE MOJEJe MOJIeKys
(IIapoCTEepPKHEBBIX ).

BaxkHeiilue npeacTaBuTe/ M HEOPraHMYeCKUX BelllecTB

Bosmyx — cMech razoB. CoctaB Bo3ayxa. Kucimopon — ameMeHT U mpocToe
BemecTBo. HaxokaeHwe kuciaopojga B Tpupone, (QU3MYecKrne U XUMHYECKHE
cBoiictBa (peakuuu TopeHus). Oxcunbl. [lpumenenue xkuciopoma. CrocoOsl
NOJly4YeHHUsI KUCJIOopoJa B JIabopaTOpuud M MpOMbIINUIEeHHOCTH. KpyroBopor
Kucnoposa B mpupojie. O30H — alyIoTpoIHas MOIU(UKAINS KHCIOPO/Ia.



TennoBoit 3h(dEeKT XMMHUYECKOW peakluu, TePMOXUMUYECKHUE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yrojb M METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOsI.

Bonopon — sneMeHT u mpoctoe BemiecTBo. HaxoxaeHue Bogopoaa B mpupoe,
bu3NYecKue 1 XUMUYECKUE CBOMCTBA, TPUMEHEHHUE, CITOCOORI ToTyueHust. KucaoTst
Y COJIH.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUYECKUM YPaBHEHUSIM.

dusnueckne CBOMCTBA BOAbl. Boma kak pactBoputesb. PacTBOpHI.
HacplllieHHbIE M HEHACBIIIEHHBIE PAacTBOPHI. PacTBOpUMOCTH BEIIECTB B BOJIE.
MaccoBasi 107151 BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpOB B IpUpOZI€ U B KU3HU 4YeloBeKa. KpyroBopot Boabl B IpUPO/IE.
3arps3HeHne NpUpOaHbIX BoJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcunpl. Knmaccuduxanus
OKCUJIOB:  cojeoOpasyronue (OCHOBHBIE, KHUCIOTHBIE, aM(pOTEpHbIE) U
HecosieoOpaszyromue. Homenkmarypa okcuaoB. Dusznueckue U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lonyueHnune okcuaos.

OcHoBanus. Krmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIC
ocHOoBaHusA. HomeHkiarypa ocHoBaHuil. PU3NYECKHE W XUMHUYECKHE CBOMCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxamnus kucnor. Homenknarypa kuciot. Ousndeckue u
XUMHUYECKUE CBOMCTBa KHUCHOT. Psn aktuBHoctu mertamnoB H. H. bekerosa.
[lony4yeHne KACIIOT.

Comu. Homenknatypa coseil. @U3NYECKUEe U XMMHUYECKUE CBOMCTBA COJICH.
[lonyuenune cosen.

['eneTnueckas CBSI3b MEXKY KJIacCaMU HEOPTAHUYECKUX COCAUHEHHUI.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OMPEICIICHUE COJepKaHusl KUCIOpoJa B BO3yXe, MOTyUEHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOAOM M YCIOBUS BO3HHUKHOBEHUS U
IpeKpalieHus rTopeHus (rmokapa), 03HakKoMJIEHUE ¢ 00pa3IiaMu OKCHUIOB U OTTUCAHUE
UX CBOWCTB, TMOJy4YeHUE, COOMpAHHE, pACMO3HABAHUE W M3YYCHHE CBOWCTB
BOJIOpoJia (ropeHue), B3aumo/iericTue Bojopoaa ¢ okcuaom meau (1) (BozmoxxHo
WCIIOJIb30BaHNE BUJICOMATEPUAIIOB), HAOIIOIEHUE 00Pa31I0B BEIIECTB KOJIUYECTBOM
1 Momb, ucclenoBaHME OCOOEHHOCTEH pPACTBOPEHHs BEIIECTB C Pa3TMYHON
PacTBOPUMOCTBIO, TPUTOTOBIICHHE PACTBOPOB C OMPEICIEHHON MAaCCOBOU aoJen
pPacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBUE BOJABI C MeTaulaMu (HaTpUEM H
KaJbllueM) (BO3MOXKHO UCIIOJIb30BaHUE BHUIEOMATEpPUANIOB), HCCIEIOBAHUE
00pa3IioB HEOPTaHUUECKUX BEIIECTB PA3JIMUHbBIX KJIACCOB, HAOIIOIEHUE U3MEHECHUS
OKpacCKH UHIUKATOPOB B PACTBOPAX KUCIOT U HIEIOUYEH, N3YyUEHNE B3aUMOJEHCTBUS



okcuza meau (II) ¢ pacTBOpoM cepHON KHUCIIOTBI, KHCIOT C METajulaMHU, PeaKUuil
HEUTpaJIN3alUy, IOJYyYEHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHME OIHOTO
MeTajula IpyruM U3 PacTBOPA COJIH, PEIICHNE SKCIIEPUMEHTAIBHBIX 337a4 10 TEME
«BaxHelmme K1acchl HEOPTaHUYECKUX COCTUHEHUI.

Hepuoanuyecknit 3akoH u Ilepuoamuyeckast cucreMa XHUMHYECKHX
iemenToB JI. U. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIUTEIBLHO-BOCCTAHOBUTEIbHbIC PEAKIIUH

[lepBble TOMBITKM KIACCU(PHUKAIUU XUMUYECKHUX 3jeMeHTOB. IloHsiTHe O
IPYIIAax CXOJHBIX 3JIEMEHTOB (LIEJOYHBIE W IIEIOYHO3EMENIbHBIE METAJLIbI,
TaJIOT€HbI, THEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIe 00pa3yloT aMPOTEepHBIE OKCHIBI
Y TUIPOKCHUIBI.

[Iepnonnuecknii 3akoH. [lepuonnueckas cuctemMa XMMHUYECKUX 3JIEMEHTOB /.
N. Menpneneera. KopoTkonepuoanas u JiauHHonepuoaHas popmsl [lepuognyeckoi
cucteMbl xumudeckux snemeHTtoB /. M. MengeneeBa. llepuonsl w1 rpymisl.
DuU3NYECKUN CMBICII ITOPSAAKOBOIO HOMEPA, HOMEPOB IIEPUOA U TPYIIIIBI JJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sep. M3oTonsl. DiekTpoHbl. CTpoeHue
AIIEKTPOHHBIX ~ 000JI04eK aTroMoB mepBbix 20 XMMHYECKHX  3JIEMEHTOB
[lepnommueckon cucremsl [[. 1. MenaeneeBa. XapakKTEpUCTHKA XUMHYECKOTO
3JIEMEHTA T0 ero nosoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHYECKHX 3JIEMEHTOB,
METaJUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB I10 TpyMNIaM U MepUoaam.

3nauenue [lepronnueckoro 3akoHa u [leprnoandeckoil CuCTEMbl XUMHYECKHUX
DJIEMEHTOB Ui pa3BuUTUA Hayku W npaktuku. [[. V. MenneneeB — yd€Hbld U
IpaKIaHUH.

Xnumuueckass cBs3b. KoBalleHTHas (HoOJisipHass M HENOJSpHAas) CBSI3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX JIEMEHTOB. FIOHHAs CBA3b.

Crenenp  okucieHus.  OKHCIMTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Iponiecchbl OKncIeHNs U BOCCTaHOBIIEHNs. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKCnepumenm:

u3ydeHrue oOpa3lOB BELIECTB METAJUIOB M HEMETAJUIOB, B3aUMOJIEHUCTBUE
IMAPOKCUIA LIMHKA C pacTBOPAMM KHCJIOT M IIEJIOYEH, IIPOBEIACHUE OIIBITOB,
WUTKOCTPUPYIOIIMX ~ NPUMEPBI  OKHUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKUUU
(ropenue, peakiy pas3ioKeHUs], COSTUHEHU).

Mesicnpeomemmuoie ceéa3u

Peanuzanuss MeXIpeAMETHBIX CBSI3€M NMPU HM3yYEHWH XMMHHM B § Kiacce
OCYUIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX
MOHATUH, TaK U TOHITHUH, SIBISIOMUXCS CUCTEMHBIMU JJIsi OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.



OO1ue ecTeCTBEHHO-HAy4YHbIE MOHATUSA: HAY4YHBIH (DAKT, TMIIOTE3a, TEOpUS,
3aKOH, AaHaJlu3, CHUHTE3, KilacCUPUKaAIus, I[EPpUOJUIHOCTh, HAOIIOACHUE,
DKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEIb, SIBJIICHUE.

®duszrka: Marepus, aToM, JJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIAI, H30TOIIbI,
PaJOaKTUBHOCTb, MOJIEKYJA, JJIEKTPUUYECKUM 3apsil, BEIIECTBO, TEIO0, OOBEM,
arperaTHO€ COCTOSIHUE BEIECTBA, ra3, (PU3MUYECKUE BEIUYMHBI, E€IUHMIIBI
U3MEPEHHUsI, KOCMOC, TUIAaHETHI, 3BE€3/1b!1, CoNHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpasbl, TOPHBIE TIOPOBI, TOJIE3HBIC
MCKONAEMBbIE, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BeuiecTBo M XUMHYECKasi peaKkIus

[lepnonnueckuit 3axoH. [lepuoandeckast cucTteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOMCTB
XUMHUYECKUX FJIEMEHTOB IIEPBBIX TPEX NEPHUOOB, KAJINA, KaJbLU U UX COCIUHEHUN
B COOTBETCTBUM C IIOJIOKCHUEM DJJIEMEHTOB B llepuonnueckon cucreme u
CTPOEHUEM UX aTOMOB.

CrpoeHne BemecTBa: BHIBI XUMHUYECKOW CBSI3U. THIBI KPUCTAIIMYECKUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMUYECKOM CBS3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKUX BEIIECTB. XUMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJAcCaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanysa XuMUYecKUX peakuuid Mo pa3andyHbIM MPU3HAKaM (110 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, MO TEMJIOBOMY 3(PQeKTy, Mo
U3MEHEHHUIO CTETECHEN OKHUCICHHUS XMMHUYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U SHIAOTEPMHUUECKUE PEAKIUHU, TEPMOXUMUYECKUE
ypaBHEHHUS.

[Tonsitue 0 ckopocTH XuUMHUYeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOpaTUMbIX XUMHUYECKUX peakuusix. [loHATHe 0 rOMOreHHBIX U IreTepOTreHHbIX
peakuusx. [lonsatre o karanuse. [loHsTHE 0 XMMHUECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOIIME HA CKOPOCTh XMMHYECKOW PEAaKIUU U TMOJOKEHUE XUMHUYECKOTO

paBHOBECHS.
OKHUCIUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  DJICKTPOHHBIN  OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIbHOU peaKuuu. CocraBiieHue YpPaBHEHUU

OKHUCJTUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIMid C  HWCIIOJIb30BAaHUEM  METOJa
AJIIEKTPOHHOTO OajaHca.



Teopus 2IEKTPOIUTUYECKON JUCCOLMALIMU. DIEKTPOIUTHI U HEDJIEKTPOJIUTHI.
KartnoHnbl, aHMOHBI. MeXaHW3M AMCCOLMALMM BEIIECTB C PA3IMYHBIMU BHJIAMHU
XuUMHUYecKol cBs3u. CteneHs nucconnannu. CuibHbIE U c1a0bIe 3JIEKTPOIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIMH HOHHOTO OOMEHa,
NOJIHBIE WM COKpalIEHHbIE HOHHBIE ypaBHeHUs peakuuid. CBoicTBa KHUCIOT,
OCHOBAHUII U COJIEH B CBETE MPEJCTABIECHUN 00 3JIEKTPOIUTHUECKOMN TUCCOLMALINN.
KauecTBeHHbIE peakunuy Ha MOHBIL. [IoHATHE O rUApPONIH3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMM KPUCTALIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJUIOB M HEMETauioB (rpaduTa U anmasa), CIOKHBIX BEIECTB
(xJ710pHuaa HATPUS ), UCCIIEJOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOHN peakluy OT
BO3JCHCTBUS  pa3iMuYHBIX  (PAKTOPOB, MCCIEAOBAHUE  BJIEKTPOIPOBOIHOCTH
pPacTBOPOB BEUIECTB, MTpoLiecca AUCCOLMALIMH KHCIIOT, IIEJI0UEH U conel (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEO MAaTEPHANIOB), IPOBEICHUE OIBITOB, HILTIOCTPUPYIOIINX
OpU3HAKUW TPOTEKAaHUS peakuuid HOHHOro oOMeHa (oOpa3oBaHUE OCajKa,
BbIJIEJICHUE Ta3a, OoOpa30oBaHHE BOJbI), OIBITOB, WJUIIOCTPUPYIOLIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIX pEaKUMid (TrOpeHue, peakluu pasoKeHus,
COCIMHEHHUS), pACIIO3HABAHUE  HEOPTraHWYECKHX  BEIIECTB C  I[OMOIIbIO
KAUYECTBEHHBIX PEAKLIUM HA MOHBI, PEIICHUE DKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTayibl 1 MX cOeIMHEHHU S

OOmast xapakTepucThka TrajoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHue U (PU3HYECKHE CBOMCTBA MPOCTHIX
BEILECTB — FAJION€HOB. XMMHUYECKHE CBOMCTBA Ha MpUMeEpeE XJiopa (B3auMOECTBIE
C MeTajulaMH, HeMeTaJlaMu, uienodyamu). XuopoBojaopod. ConsiHas KHUCIOTa,
XMMHUYECKHE CBOMCTBA, IIOJy4YeHUE, MNpuUMEHeHue. [leiictBue xyopa H
XJIOpPOBOZOPOJa HA OPTaHU3M YeJloBeKa. BaxkHenme XJI0puabl U UX HAX0XKICHUE B
IIPUPOJIE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue W (QU3MYecKue CBONCTBA
IPOCTBIX BELIECTB — KUCIOPOAa U Cepbl. AJIIOTPONHbBIE MOAUDUKAIIMN KUCIOPOIa
U cepbl. XuMuueckue cBoiictBa cepbl. CepoBOAOPOJ, CTpOEHHE, (PU3NYECKUE U
XUMHAUYECKHE cBOMCTBA. OKCUABI CEpbl KaK NMPEACTABUTENIN KUCIOTHBIX OKCHIIOB.
Cepnas kucnota, GU3N4ecKue 1 XUMUYECKUE CBOICTBA (00IIHe KaK MPECTaBUTENS
KJlacca KHUCIOT M crneruduueckue). XUMUUYECKUE pPEaklru, JEKAllUe B OCHOBE
MIPOMBIIIUICHHOTO CIoco0a TMOMy4YeHUs: CEpHOM KHUCIOTHI. [Ipumenenue cepHoit
KUCIOThl. CONM CEepHOM KHUCIOTHI, KAayeCTBEHHAas peaklus Ha CyJab(}ar-HoH.
Haxoxnenue cepsl U €€ COCAMHEHUU B NPUPOJE. XHUMHUYECKOE 3arpsi3HEHUE
OKpYXalolel Cpelbl COCOUHEHUSIMU Ccepbl (KUCIOTHBIE AOXKAM, 3arps3HEHHE
BO3]lyXa U BOJOEMOB), CITOCOOBI €T0 MPEIOTBPAIIICHHUS.



OOmmasi xapakTepucTuka 3JeMeHTOB VA-rpymmnbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHHs. A30T, pacHpOCTpaHEHHE B MPHUPOJIE,
busnyeckue U XuMrueckue cBoiictsa. KpyroBopor azora B npupoje. AMMUaK, ero
dusznyecKkrue u XMMHUYECKUE CBOMCTBA, oMyyeHue U mpuMeHnenue. Coiu aMMOHMUS,
uX pU3NYEeCKue U XUMUYECKUE CBOICTBa, mpuMeHeHne. KauecTBeHHas peakius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJiydeHHe, (U3UYECKUE U XHUMHYECKUE
cBOlicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U cleludpuyecKue).
Hcrnonb30BaHME HUTPATOB U COJIE AMMOHHSI B KAYECTBE MUHEPATIbHBIX YIOOPEHU.
XHUMHUYECKOE 3arpA3HEHUE OKPYIKAIOIIEH Cpellbl COETMHEHHUSIMU a30Ta (KHCIOTHBIE
JOKIM, 3arps3HEHHE BO3ayXa, MOYBbl U BoAoéMoB). docdop, amioTpomHbie
Moaudukauu docdopa, uznueckre U xumudeckue cpoiictBa. Oxeun gocdopa
(V) u dochopnas kuciora, uznueckne ¥ XHUMHYECKUE CBOWMCTBA, MOJyYCHHE.
Hcnonb3oBanue (pochaTtoB B KAUECTBE MUHEPATBHBIX YAOOPEHUH.

OOmas xapakrepuctuka 3neMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbIE CTENICHU OKUCIIEHUS. Y TIEpO/, AJFIOTPOIIHbIE MOAU(PUKALIUY,
pacnpocTpaHeHUe B MpUpoe, pusnueckue 1 XUMUUYECKHUE CBOMCTBA. AncopOuus.
Kpyrosopor yraepoga B mnpupoge. OKcuzabl yriepoja, HX (U3HUECKUEe U
XUMUYECKHE CBOWCTBA, JIEWCTBHE Ha JKUBBIE OPraHU3Mbl, [OJYy4YE€HUE U
IpUMEHEHUE. DKOJIOTMYECKUEe MpoOJIeMbl, CBSI3aHHbIE C OKCUIOM yriepona (IV),
TUIOTEe3a TJI00AJBHOrO TMOTEIUIEHUSl KIuMaTa, MapHUKOBBIM 3¢ (dexT. YromapHas
KACIOTa U €€ coyd, UX (PU3MUEeCKHe U XUMHUYECKHE CBOMICTBA, MOJIy4YEHHE U
npumeHenue. KadecTBeHHass peakiusi Ha KapOoHaT-WOHBL. Mcnonb3oBaHue
KapOOHATOB B OBITY, MEULIMHE, TPOMBIILIEHHOCTH U CEIbCKOM XO0351CTBE.

[lepBoHavasIbHBIE TOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTUHEHHUSIX
yriaeposaa (MeTaH, 3TaH, 3TUJICH, alleTUIICH, 3TaHOJ, TJIMLEPHH, YKCYCHAsl KUCIIOTA).
[TpuponHblE HCTOUYHUKHU YTIEBOAOPOAOB (Yrojb, MNPUPOAHBIA Ta3, HedTh),
NPOAYKThl UX mepepadoTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUIEHHOCTH.
[ToHsiTHE O OMOJIOTMYECKN BAKHBIX BELIECTBAX: KUpaX, OesiKax, yriieBoJax — U X
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYECKUX U
HEOPTaHUYECKUX COCTMHECHUM.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJIYYCHHE W
npumeHenue. CoenMHeHHs KpeMHHMs B mpupojie. O01ire npeacraBieHus 00 OKCue
kpemaus (IV) u kpemHueBoit kucinote. CHIMKATHI, UX HCIOJIb30BaHUE B OBITY, B
IIPOMBIIUIEHHOCTH. BaXkHeime CTpOUTENbHbIE MaTepuasbl: KEpaMHKa, CTEKIIO,
IIEMEeHT, OcToH, kene300eToH. IIpobiiembr 6€30macHOrO  MCIOIB30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B MOBCETHEBHON KU3HU.

Xumuueckuii IKCnepumenm:

H3y4eHHEe 00pa3ll0B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COJISTHON KHCIIOTHI,
IPOBEJICHNE KaueCTBEHHBIX PEaKIMil Ha XJOPUA-UOHBI U HAOIIOJCHHE MPU3HAKOB



UX TPOTEKAHMsI, OMBIThL, OTpa)Kalwllue (QU3NYECKHe M XHMHUYECKHE CBOMCTBa
TaJIOTEHOB M UX COEIWHEHUU (BO3MOXKHO HCIIOJIb30BAHUE BHUAEOMATEPHUATIOB),
O3HAKOMJIEHHUE ¢ 00pa3aMu XJIOpUI0B (TAIOT€HHI0B), 03HAKOMIIEHHE C 00pa3iiaMu
ceppl M €€ COEAUHEHUSMHU (BO3MOXXHO MCIOJb30BaHUE BHJIEOMATEPUAIIOB),
HaOII0/IeHNE TpoIiecca OOYTIIMBaHUS caxapa Mo IeUCTBUEM KOHIIEHTPUPOBAHHOMN
CEpHOM KHUCIIOThI, U3YYEHUE XUMHUUECKIX CBOMCTB pa30aBIEHHON CEpHOM KUCIIOTHI,
MIPOBE/ICHNE KaYeCTBEHHON peaKIMu Ha CyJb(aT-uoH U HAOMIOICHUE MTpU3HaKa e
NpOTEKaHus, O3HAKOMIIEHHE ¢ (U3UYECKUMHU CBOMCTBaMH a3ota, ¢ocdopa U HX
COEIMHEHUI (BO3MOKHO HCIIOJIb30BaHUE BUIECOMATEPUATIOB), 00pa3liaMu a30THBIX
u GochopHBIX ynoOpeHui, moydeHne, coOnpaHne, pacro3HaBaHUE W W3YUCHUE
CBOMCTB aMMHakKa, NPOBEACHUE KAYECTBEHHBIX pEAKIHWM HA HOH aMMOHHUS U
dbochar-moH U U3yyEeHUE TMPU3HAKOB MX TMPOTEKAHUsS, B3aUMOJICHCTBHE
KOHLIEHTPUPOBAHHOW a30THOW KHUCJIOTBI C MEIbi0 (BO3MOKHO HCIIOIb30BAaHUE
BUJICOMATEPHUATIOB), HM3Y4YEHHE MOJIENeH KpPUCTAUIMYECKUX pElETOK anmasa,
rpaduta, QymiepeHa, O3HAKOMIIEHHE C IPOLECCOM aAcopOLUU pacTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOWCTBOM HIPOTHUBOras3a, MOJIyYEHUE,
coOupaHue, pacrlo3HaBaHUE U MU3yUEHUE CBOMCTB YIJIEKUCIIOrO rasa, MpoBElICHUE
KAUECTBEHHBIX PEAKIMI Ha KapOOHAT M CUJIMKAT-UOHBI U U3YYEHHUE MPU3HAKOB HX
POTEKaHUsl, O3HAKOMJIEHWE C MPOAYKIMEH CHIMKATHOM MPOMBIIUIEHHOCTH,
pEILIEHUE SKCIEPUMEHTANBHBIX 3a7ad Mo Teme «BakHeillline HeMeTaulbl U HX
COCIMHEHHUSD.

MeTtasiibl 1 MX COeAUHEHUS

OO01ast xapakTepUCTHUKAa XUMMHUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux TnonoxkeHus B llepmogmdeckor cucrtemMe xumudeckux daemeHTtoB J[. W.
MenpeneeBa u ctpoeHus atoMoB. CTpoeHHE MeTauioB. Meraundeckas CBsi3b U
METAJJIMYECKasi ~ KpUCTA/UIMUECKass  pemeTKa.  ODIEKTPOXUMUYECKUH  pAll
HaIpspKeHU MeTaiioB. u3znueckue U XMMHUYECKHE CBOMCTBAa MeTayioB. OO0uue
CrocoObl TONy4eHUs: MeTayioB. [loHATHE O KOpPpPO3UM METAIJIOB, OCHOBHBIE
CIIOCOOBI 3aTUTHI UX OT KOppo3uu. CriiaBsl (CTallb, 4yTYyH, JIOPATIOMUHUM, OPOH3a)
U UX PUMEHEHUE B OBITY U TPOMBIIIUIEHHOCTH.

[lenounsie mMeTamel: nonoxeHue B [lepuoanyeckon cucreme XMMHUUYECKHUX
anemeHToB /. M. MenzaeneeBa, cTpoeHHE MX aTOMOB, HaXOXKIECHHE B IPUPOJIE.
duznyeckre U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kanus). OKCUIbl U
TUAPOKCUIBI HaTpusi M Kanusd. [IpuMeHeHHe IIeNOYHBIX METaUIOB U HX
COCIMHEHUM.

[IlenoyHO3EeMENBHBIE METAUIBI MAarHud W KaJIbLIMK: TIOJIOKEHUE B
[Tepuoanueckon cucreMe xumuueckux 3yiemeHToB 1. 1. Menaeneesa, CTpoeHue ux
aTOMOB, HaXOXJeHUE B pupoje. Pu3nueckrue 1 XUMHUUYECKUE CBOMCTBA MarHus v



Kanblus. Baxknelue coequHeHus Kaablus (OKCHI, TUIPOKCHI, coiin). KEcTkocTh
BOJIbI U CITIOCOOBI €€ YCTpaHEeHHUSI.

AJ'OMUHHI: TI0JIOkEHUE B [lepnoandeckoi cucteMe XMMUYECKHX YJIEMEHTOB
J. . Menneneesa, cTpoeHne aTtoma, HaxoKJIeHHE B npupone. Pusnueckue u
XUMHUYECKHE CBOICTBa amoMUHUSA. AMPOTEpHBIE CBOMCTBA OKCHUIA U THAPOKCHAA
ATFIOMHUHUSL.

Keneszo: nonoxenue B [lepuoanueckoit cucteMe XMMUYECKUX 31EMEHTOB /1.
N. MenneneeBa, CTpOE€HHE aroMa, HAaxOXAeHuWe B npupoae. dusznueckue u
XUMHUUYECKUE CBOMCTBA xkene3a. OKCUIbI, TUIPOKCHUIBI U conu xenesa (I1) u xenesa
(IIT), nx cocras, CBOICTBA U MOJTYyYCHHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C oOpa3llaMy METAJIOB U CIUIaBOB, HMX (PU3UYECKUMHU
CBOMCTBaMH, M3Y4Y€HHUE  PE3YJIbTATOB  KOPPO3UU  METAUIOB  (BO3MOXKHO
WCIIOJIB30BaHUE BHUIECOMATEPUATIOB), OCOOCHHOCTEH B3aWMOJCUCTBUS OKCHJA
KaJblIUg U HATpUsl C BOJOW (BO3MOXKHO WHCIIOJIb30BAHUE BHJIEOMATEPHAIIOB),
MCCIIEIOBAHUE CBOMCTB KECTKOW BOJBI, IpOllEcCa TOPEHUS JKEJIe3a B KUCIOPOJIE
(BO3MOXXKHO ~ HCIIOJNB30BAHWE  BHUJICOMATEPUANIOB), IMPU3HAKOB  MPOTEKAHMS
KaueCTBEHHBIX PEaKIMii Ha UOHBI: MarHus, KaJablUsl, aTIOMUHUS, IMHKA, Keme3a (1)
u xenesa (II), menu (I), HaOmromeHWE W OMHCaHUE MPOIECCOB OKpaIlIMBaHUS
IUIAMEHU HWOHAMHU HaTpusl, Kaldus MW Kaibluid (BO3MOXKHO UCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), UCCIIEA0BaHHE aM(DOTEPHBIX CBOMCTB THIPOKCHIA ATFOMUHHUS U
TUJPOKCUJIA IIMHKA, PEIICHUE SKCIIEPUMEHTANIBHBIX 3a/1au no TeMe «BaxHeiiue
METAJITBI U KX COSTUHCHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

BemecTtBsa m Marepuasnibl B ITOBCEIHEBHOM KHU3HM YEIOBEKa. be3omacHoe
WCIIOJIb30BAHUE BEIIECTB M XUMHUYECKUX peakiuii B ObiTy. [lepBas momMomib mpu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYKaromleh cpeibl (MpeaeiabHas I0mycTUMast
KOHIIEHTpalus BeuecTs, nainee — [1/IK). Ponb xuMuu B pemieHnn 3KOJIOTMYECKUX
po0Iem.

Xumuueckuii IKCnepumenm:

M3yueHue oOpaslloB MaTepUalioB (CTEKJIO, CIUIABBI METAJJIOB, MOJMMEPHBIC
MaTepHabl).

Mesicnpeomemmnuie ceasu

Peanuzanus MeXNpeIMETHBIX CBSI3€M MpU U3YYEHUM XUMHUHM B 9 Kiacce
OCYILECTBIISIETCS Yepe3 HCIOJb30BaHUE KaK OOIMUX €eCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W TOHATHUM, SIBJISIOIIUXCS CUCTEMHBIMH JJISI OTJCIBHBIX MPEAMETOB
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.



OOuIrie ecTeCTBEHHO-HAyYHbIE TMOHTHSA: HAyYHBIH (PAaKT, TMIOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, Kiaccudukauus, TMEePUOAUYHOCTb, HaOIIO/EHUE,
IKCIEPUMEHT, MOJCIMPOBAaHUE, HW3MEpPEHUE, MOJENb, SBJICHUE, MapPHUKOBBIN
3¢ deKT, TEXHOIOTHS, MAaTEPUATIBL.

dusuka: maTepusi, aToM, AJIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJTUJI, H30TOIIBI,
PannoOaKTUBHOCTbD, MOJIEKyJIa, DIIEKTPUUYECKUI  3apsiz, POBOTHUKH,
HOJYIIPOBOHUKHY, JUAIIEKTPUKH, (OTODJIEMEHT, BEIIECTBO, TeNo, OO0BEM,
arperaTHO€ COCTOSIHUE BEILlECTBa, a3, pacTBOP, paCTBOPUMOCTb, KpHCTANINUECKast
pemérka, CIuiaBbl, (U3MUYECKUE BEIMYUHBI, €IWHUIBI U3MEPEHHS, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1bl, CoJHILE.

buonorusi: ¢otocunres, npixanue, Ouocdepa, sKocucTemMa, MUHEpPAJIbHBIE
yIoOpeHus, MUKPO3JIEMEHThI, MAaKpPOAJIEMEHTHI, TUTATEIbHbIC BELIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE TIOPO/IbI, OJIE3HBIE
UCKOTIaeMbI€, TOIUIMBO, BOJTHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATBHI

JIMYHOCTHBIE pPE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
o0Opa3oBaHUs JOCTUTalOTCS B XOJie OOYyYEeHHs] XUMUU B €IMHCTBE Yy4eOHOU U
BOCHUTATEIILHON JAEATEIBHOCTH B COOTBETCTBUM C TPAJIUIIMOHHBIMU POCCUMCKUMHU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMH B
oOIecTBe MpaBUJIaMd W HOPMaMH TIOBEJEHUS M CIOCOOCTBYIOT IIpoOIleccam
CaMOIMO3HaHUs, CAMOPA3BUTHUS U COLIMATIM3AIMHI 00yUYaIOIIHUXCS.

JIM4HOCTHBIE ~ pe3yJbTaThl  OTPaXKalOT  TOTOBHOCTh  OOYyYalOIIUXCS
PYKOBOJICTBOBATbCSI CHUCTEMOM TO3WTHBHBIX LEHHOCTHBIX OPHUEHTAIMA W
pacIIMpEeHUE OIbITA JICITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpuoOTHYECKOTr0 BOCTIMTAHUS

LIEHHOCTHOI'0 OTHOLLIECHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HAYyYHOMY HACJEIUI0, TTOHUMAaHHS 3HAYECHUS XUMHUUYECKON HAyKH B IKU3HU
COBPEMEHHOI'0 O0OIIEeCTBA, CIOCOOHOCTH BIAAECTh JIOCTOBEpHOM HH(pOpMaIUe o
MEPEIOBbIX JOCTUKEHUSIX U OTKPBITUAX MHUPOBOM M OTEUECTBEHHOW XHMMH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) rpasKAaHCKOT0 BOCITUTAHMSI:

MPEJCTABJICHUSI O COUMAIBHBIX HOPMAax M TMPABMIAX MEXKINYHOCTHBIX
OTHOIIICHUHN B KOJIJIEKTHUBE, KOMMYHUKATHUBHOW KOMIIETEHTHOCTU B OOILECTBEHHO
M0JIE3HOM, Y4eOHOUCCIIEA0BATENbCKOM, TBOPUECKOM U IPYTUX BUIAX ACSITEIbHOCTH,
TOTOBHOCTH K Pa3HOOOPa3HON COBMECTHON JESATEIBHOCTH TPU BBIMOJTHEHUU
y4eOHBIX, TMO3HABATENIbHBIX 3aJ]a4, BBITOJHECHHUH XWMHUUYECKHX DSKCIEPUMEHTOB,
CO3/IJaHUM YUEOHBIX TPOCKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO U B3aUMOIIOMOIIU
B MPOILIECCE ATON yUeOHOM JesATebHOCTU, TOTOBHOCTU OLICHUBATH CBOE MOBEJCHUE
U TOCTYIKM CBOMX TOBApHILEH C MO3UIMHM HPABCTBEHHBIX U MPABOBBIX HOPM C
YYETOM OCO3HAHMUS MTOCIEACTBUN IIOCTYIKOB;

3) HEHHOCTH HAYYHOT'O MO3HAHUS:

MHPOBO33PEHUYECKUE TIPEJICTABICHHUSI O BEUIECTBE W XMMHYECKOW PEAKIINH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKU W COCTABJISIONIUE
OCHOBY 11 TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS IPUPOABI, B3aHUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUU B TIO3HAHUU ITUX 3aKOHOMEPHOCTEM;

MM03HABATEIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA MOJYYEHHE HOBBIX 3HAHUM IO
XUMHUH, HEOOXOJMMBIE I OOBSICHEHUS HAOJI0IaeMbIX MPOIECCOB U SIBJICHUM,
MO3HABATENIbHON, WH()OPMAIMOHHOW M YHUTATEIBCKOW KyJIbTYpPhI, B TOM YHCIIE
HABBIKOB CaMOCTOSITEIbHOW pabOThl C Y4YEOHBIMM TEKCTaMH, CIPaAaBOYHOU



JUTEPaTypOr, JOCTYIIHBIMM TEXHUYECKMMHU CpPEACTBaMH HWH(POPMAIMOHHBIX
TEXHOJIOTUH;

HHTEpeC K OOYyYCHHIO M TI03HAHMIO, JHO003HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3OBaHWIO, TPOCKTHOW W  HCCIEIOBATEIBCKOU
NEATETLHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABIICHHOCTH W YPOBHSA OOY4YEHUS B
JaJIbHEHIIIEM;

4) opMHUpOBaHHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IICHHOCTH KW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0pPOBBIO, YCTAHOBKHM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHHWE TMOCIEACTBUU U
HEIMPUATUE BPEIHBIX MPUBBIYCK (YIOTPEOICHUS aKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOMIOJICHUs] TpaBui 0€30MacHOCTH TIpU  OOpallleHud ¢
XUMHUYECKUMH BEIIECTBAMHU B OBITY U PealbHOM KU3HH,

5) TpyA0BOT0 BOCIIUTAHUSI:

MHTEPEC K MPAKTUUECKOMY M3YUYCHUIO TPOoPeCcCril U Tpy1a pa3IudHOTO poja,
YBOKEHHUE K TPYIY U pe3ysibTaTaM TPYJI0BOU €SI TEILHOCTH, B TOM YHCJIE HA OCHOBE
NPUMEHEHHUS  TNPEAMETHBIX  3HAHMM 1O  XHMHH, OCO3HaHHBIH  BBIOOD
WHIUBUAYAJIbHOW TPACKTOPHUHU IPOJIOHKEHUS 00pa30BaHUs ¢ yUETOM JTUIHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
yCcrenHon npodeccuoHaaIbHON IeITENbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aalITUPOBATHCS B PO eCcCHOHATBLHOM Cpejie;

6) 3K0JI0rM4eCcKOro BOCIIUTAHHUS:

HKOJIOTUYECKH 11€71€CO00Pa3HOE OTHOIICHHUE K MPUPOE KAaK UCTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYIIECTBOBaHUS, IMOHUMaHUE IIEHHOCTH 3JI0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3NIECKOMY M TICHXMYECKOMY 3J0pPOBBIO, OCO3HAHHE IICHHOCTH COOJIIOJICHHS
IpaBUJI 0€30IMaCHOTO TTOBEICHUSI IPH padOTe C BEIIECTBAMU, a TAK)KE B CUTYaIlHsIX,
YTPOXKAIOIINX 30POBbIO U KU3HU JIFOJIEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, MOJydaeMble MPU U3YYECHUU XUMUH, IS
pELICHUs 3a/1a4, CBSA3aHHBIX C OKPY’KAIOLIEH MPUPOIHOU CPEIOH, ISl IIOBBILIECHUS
YPOBHSI  DKOJIOTHYECKOM  KYJIBTYpBI, OCO3HAHHS TJIOOAJIBLHOTO  XapakTepa
DKOJIOTHYECKUX MPOOJIEM M MYTeH WX PEIICHUS IOCPEICTBOM METOJIOB XHUMHH,
HKOJIOTUYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHUKAaTUBHOMN U COLMAIHOW MPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATbBI

B coctaBe MeTanpeAMETHBIX pe3yJbTaTOB BBIACISAIOT 3HAUYUMBIC JJIA
dhopMUpOBaHUSI MUPOBO33pPEHHUS OOIIIEHAYYHBIC OHSITUS (3aKOH, TEOPUS, TPUHITHII,
runoTesa, (Qakr, cucTeMa, TMPOIECcC, OHKCIEPUMEHT U Jpyroe.), KOTOpbIC
HCIIOJB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUEOHBIX MpeAMEeTax U IO3BOJISIOT Ha
OCHOBE 3HAHUHN W3 3THX MPEAMETOB (POPMHUPOBATH IPEACTABICHHUE O IIEIOCTHOM



HAay4YHOM KapTHMHE MHpA, U YHUBEpCAJIbHbIC yueOHbIE IEUCTBUS (ITO3HABATENIbHBIE,
KOMMYHUKATHUBHBIE, PETYJISATHUBHBIE), KOTOphIE 0OecneurnBaroT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBJICHUIO Yy4eOHOM
JEATEIIbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIe /1eiiCTBUS

Bba3oBble JJoruueckue JeMicTBUA:

YMEHUSI MCIOJIb30BATh MPUEMBI JIOTUYECKOTO MBIIUICHUSI MPU OCBOCHUU
3HAHWI: PACKPBIBATh CMBICI XMMHUYECKHX TMOHATHNA (BBIAEIATH WX XapaKTePHBIE
MPU3HAKHN, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTUMHU TIOHSTHIMH), UCIOJIB30BATh
MOHATHS 711 OOBSICHEHUS OTIEIBHBIX ()aKTOB U SIBJICHHM, BEIOMPATh OCHOBAHMS U
KPUTEPUH ISl KIaCCU(PUKALMM XUMHUYECKUX BEIIECTB M XMMHUUYECKHX pPEaAKIUH,
yCTaHaBIMBATh MPUUYMHHO-CIICACTBEHHBIE CBA3UM MEXAY OOBEKTaMU H3yUCHUS,
CTPOUTH JIOTUYECKHE PACCYXKACHUS (MHAYKTUBHBIC, ICTYKTUBHBIC, 110 aHAJIOTHH),
JieaTh BBIBOJIBI M 3aKITFOUCHUS,

yMEHUE TMPUMEHSTh B TIPOllECCe TMO3HAHUA TOHATHS (NPEAMETHBIE U
MeTaIpeIMETHbIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yeMbI€ B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCJIbHBIC TTPEICTABICHUS —
XUMHUUYECKUW 3HAK (CUMBOJ »JJIEMEHTa), XuUMuUuyeckas (opMyna M ypaBHEHHE
XUMUYECKON PEAKIUU — MPH PEIICHUN YIeOHO-TT03HABATENBHBIX 3a7a4, ¢ YIETOM
TUX MOJIETBHBIX MPEJICTABICHUN BBISBIISITH U XapaKT€PU30BaTh CYIIECCTBEHHbIE
MPU3HAKN W3Y4aeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBISIBIIATH ~ OOIME  3aKOHOMEPHOCTH, IPUYMHHO-CJICACTBEHHBIE CBS3HM U
MPOTUBOPEYHS B MU3YIACMBIX TIPOIIECCAX U SIBJICHUIX.

Ba3oBble uccienoBarejabckue 1eHCTBUA .

YMEHHUE HCIOIb30BaTh MOCTABICHHBIE BOIMPOCHI B KayeCTBE HHCTPYMEHTA
MO3HAHHUS, & TAK)KE B Ka4€CTBE OCHOBBI /sl JOPMUPOBAHUS THUIIOTE3BI IO MPOBEPKE
MIPaBUJILHOCTH BBICKA3bIBAEMBIX CYKJICHHUIA

MPUOOPETEHUE ONbITa IO TUIAHWUPOBAHWIO, OPTaHU3AIMK W TIPOBEICHUIO
YUYEHMUECKUX JKCIIEPUMEHTOB, yMEHHWE HaOlomaTh 3a XOJOM IIpoliecca,
CaMOCTOSATENILHO MPOTHO3UPOBATH €0 PE3yJIbTaT, (POPMYIHPOBATH O0OOIICHUS U
BBIBOJIBI TI0 PE3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIICIOBAHUS, COCTABIATh OTUET
0 MpoJIeTITaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHGOPMAIIHIO
pPa3TUYHBIX BUIOB U (HOPM MPEJCTABICHUS, TOTydaeMyt0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMyJIIpHAsT JUTEpaTypa XUMHUYECKOTO COJEpXKaHUSA, CIPABOYHBIC
nocobus, pecypcsl MHTepHETa), KPUTHYECKH OIICHHUBATH IPOTHUBOPCUYHMBYIO M
HEJIOCTOBEPHYIO MH(POPMAITHIO;



yMEHUE TPUMEHATh Pa3jIu4yHble METOJbl U 3aMpOChl MPU MOKUCKE U OTOOpE
uH(OpMAIUU U COOTBETCTBYIOLIMX JAHHBIX, HEOOXOIWMBIX JJi BBINOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7[a4 OMPE/IEIEHHOTO TUIA, TPUOOPETEHHUE OMbITA B
o0nacTd MCHOJB30BAaHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIJIEHUE KYJIbTYpOH aKTUBHOTO MCIOJIb30BAHUS PA3IMYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOATENILHO BBIOUPATh ONTUMAIBHYIO (pOpMY IpeacTaBieHus] UHPOpMaAUU U
WUTIOCTPUPOBATh pEIIaeMble 3a7aud  HECJIOKHBIMU CXeMaMH, JHharpaMmmamu,
npyrumu popmamu rpauku ¥ UX KOMOWHAIUSMU;

YMEHUE UCIOJIb30BaTh M AaHAJIM3UpOBaTh B IHpouecce Yy4eOHOH U
UCCIIEIOBATENECKON NIeATEIbHOCTH HH(POPMAIUIO O BIUSHUHU MPOMBIIIICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHUE OKPY>KAIOIIEH MPUPOIHOU
Cpellbl.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIe yueOHbIe JeHCTBUS:

YMEHUS 33]1aBaTh BOMPOCHI (B XO€ haiora u (Min) JUCKYyCCUH) MO CYIIECTBY
oOcykgaeMol Tembl, (OPMYIMPOBATH CBOU NPEIJIOKEHHUS OTHOCUTEIHHO
BBIIIOJIHEHHUS NTPEJIOKEHHON 3a/1a4K;

YMEHUS  NPEJICTaBIATh  IOJYYECHHBIE  pe3yJibTaTbl  IIO3HABATEJIBHOM
NEATEIbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTaX; JeJaTh MpPE3EHTALUIO
pPE3yNbTATOB BBINOJHEHNUS XMUMHYECKOTO JKCIIEpUMEHTa (J1a00paTOPHOrO ONBITA,
71a00paTOpHOI pabOTHI 10 UCCIEAOBAHNIO CBOMCTB BEIIECTB, yUEOHOIO IIPOEKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
NO3HABATEIbHOM M MCCIEOBAaTEIbCKOM  JACSATENBHOCTH MpPU  PELIECHUU
BO3HMKAIOIIMX NpOoOJeM Ha OCHOBE Y4yé€Ta OOIIMX WHTEPECOB M COTrJIaCOBAHUS
no3uuui (o0cyxaeHusi, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbI», KOOPAUHAIIUS
COBMECTHBIX JCHCTBUM, OIpPEACICHHE KPUTEPUEB II0 OLEHKE KadyecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHS:

YMEHUE CaMOCTOSITENIbHO ONPENEHATh LENH JESATeIbHOCTH, IUIaHUPOBATD,
OCYILIECTBIISAITh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesATeTbHOCTh, BBIOUpaTh Harbosee 3(pheKTUBHBIC CIIOCOOBI pelieHusl yUeOHbIX U
IIO3HABATEJIbHBIX 33Ja4, CaMOCTOSTEIBHO COCTAaBJIATh WIH KOPPEKTHUPOBATH
MPEUIOKEHHBIA AJITOPUTM  JIEWCTBUWA TPU BBINOJHEHUM 33JaHUM C Y4YETOM
MOJIYYeHHUs] HOBBIX 3HAHUU 00 M3y4daeMbIX OOBEKTaX — BEIECTBAX M PEAKIMSIX,
OLICHMBATh COOTBETCTBUE IIOJIYYEHHOTO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCITOJIB30BATh ¥ aHAIIM3UPOBATh KOHTEKCTHI, IPEJIAraeMbl€ B YCIOBUU 33]IaHUN.

MNPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX pPE3yNbTaTOB IO OCBOCHHUIO 00s3aTEIBHOrO
cCoJlep>KaHMs, YCTAHOBJIEHHOrO JaHHOM ¢enepaibHOM paboyeil mnporpaMMon,
BBIJIETISIIOT: OCBOEHHBIE OOYYAlOIIMMUCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOObI



JneucTBul, crnenuduueckue A TpeAMETHONM o01acTu  «XUMHS», BB
JNEATENIBHOCTH MO  IOJYYEHWID HOBOIO  3HAHUS, €ro  MWHTEpIpETalnH,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYyAIIUsIX.

K xoHiy 00yueHus B 8 ki1acce npeaMeTHbIe pe3yJibTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

e PACKpBIBATh CMBICI OCHOBHBIX XMMHUYECKUX MOHSITHUH: aTOM, MOJIEKYJIa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(oHOpO/IHAsT M HEOJAHOPOAHAs), BaJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJICKYJISIPHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBasi 10151 XUMHUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJIIPHBIA O0BEM,
OKCHJI, KHCIIOTAa, OCHOBAHHUE, COJb, 3JIEKTPOOTPULATEIBHOCTh, CTEIECHBb
OKHUCJICHHS, XUMHUYECKasi peakius, KiacCU(pUKaIUs peakuui: peakuuu
COCMHEHUS, PEAKIHMH PA3JIOKECHUS, PEaKUUU 3aMEUICHUS, PEaKUnuu
0OM€Ha, 3K30- U SHJOTEPMHUYECKHE PEAKIIMH, TEIIOBOU 3 (EKT peakium,
SJIpO aToMa, SJIEKTPOHHBIN CJIOM aToMa, aTOMHasi OpOUTalb, paauyc aToma,
XUMUYECKasl CBS3b, MOJISIPHAS M HEMOJIAPHAsl KOBAJICHTHAs! CBSI3b, HOHHAs
CBSI3b, HWOH, KAaTHWOH, AaHWOH, pacTBOp, MaccoBas JOJs BEIIEeCTBa
(mpolLieHTHAasl KOHIICHTpAIKs1) B pacTBOPE;

e WJUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUUYECKUX TMOHATHU U
MPUMEHSThH 3TU NOHATHUS MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;

e UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY JJIi COCTaBJIeHUs (OopMyI
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIUN;

e ONpEACNsITh BAJCHTHOCTh aTOMOB 2JIEMEHTOB B OMHAPHBIX COCIUHEHMUSX,
CTENeHb  OKHUCJICHHS  JJIEMEHTOB B  OWHApHBIX  COCJAMHEHUSX,
MIPUHAJIEXKHOCTh BELIECTB K ONPEACIEHHOMY KJIAcCy COCIMHEHHUM IO
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAaJIGHTHAs W HOHHAas) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpeiBath cMmbicn [lepuogmueckoro 3akona [J[. WM. Menneneena:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJioxkeHus B llepuoanueckoil cucreme,
3aKOHOB COXPAHEHMSI MacChl BEUIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHHS, 3aKOHA ABOTraipo;

e OIKCHIBATh M XapakTepu3oBaTh TalOaMuHyr0 Gopmy Ilepuogndeckoit
CUCTEMbl XHMMHYECKUX OJJIEMEHTOB: pa3iudaTh I[OHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «modounas noarpynna (b-rpymma)y, Mansie u
OOJIbIIINE TIEPHOJIbI, COOTHOCUTH OO0O3HAYCHMS, KOTOpPhIE HMEIOTCA B
tabmune «llepuoauueckass cucteMa Xumudeckux osyemeHToB [, U.
MenpeneeBay € YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3aps]l Apa, OOIIEE YUCIIO JIEKTPOHOB U
pacrpeiesieHue UX MO AJIEKTPOHHBIM CIOSM);

e KJAacCU(DUIMPOBATH XMMUUYECKHE DJIEMEHTBHI, HEOPTaHUYECKUE BEIIECTBA,
XUMUYECKHE peakuud (10 YMCIy U COCTaBy YYAacCTBYIOLIUMX B pPEAKIUU
BEIIECTB, M0 TEIJIOBOMY 3D (PeKTy);

e XapaKTepus3oBaTh (OMHUCHIBATH) OOIIME XMMHYECKHE CBOMCTBA BEILECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPKIasi ONMMCAHUE MPUMEPAMU MOJICKYIISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

e IIPOrHO3UPOBATH CBOKCTBA BEIIECTB B 3aBUCUMOCTU OT UX KAUYE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH IPOTEKAaHUS XUMHUYECKUX TMPEBPALICHUNA B
Pa3INYHBIX YCIOBUSX;

e BBIUKCIIATh OTHOCUTEIbHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BEIIIECTB,
MacCOBYIO [IOJIF0 XMUMHUYECKOTO 3jeMeHTa 1o (opMmyse COEeIHHEHMS,
MacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, IPOBOJUTH PACUETHI IO YPABHEHHUIO
XUMHUYECKOHN peaKlnu;

e IPUMEHATH OCHOBHBIE OTI€PAIIH MBICIIUTEIBHOMN IEATEIbHOCTH — aHAIN3 U
CHUHTE3, CpaBHEHHE, OOO0OIICHHEe, CHCTeMaTH3aIuio, Kiaccu(uKalmio,
BBISIBJICHUE MPUYMHHO-CIEACTBEHHBIX CBSI3€d — ISl MU3YYEHHsI CBOMCTB
BEIIECTB M XHWMHYECKUX pEaKIMil, €CTECTBEHHO-HAYyYHbIE METOJIbI
NO3HaHUs — HAOIIOJEHUE, H3MEpPEHHE, MOJEIMPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

e CJIEIOBATH MPABUJIAM MMOJb30BAHMS XHMUYECKOM OCYA0M 1 1a00paTOPHBIM
o0opyJoBaHMEM, a TaKXe mpaBuwiaM oOpalleHHs C BEIIeCTBaMU B
COOTBETCTBUM C MHCTPYKUMSIMH TIO BBIINOJIHEHUIO J1aOOpaTOPHBIX
XUMHUYECKHUX OMBITOB IO MOJYYEHHUIO U COOMPAHUIO T'a3000pa3HbIX BEIIECTB
(Bogopozia M KHUCIOpOJa), IPUTOTOBICHUIO PACTBOPOB C OIpeneIEHHON
MacCOBOM JOJIEM PAaCTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh M INPOBOIUTH
XUMHUYECKHE SKCIEPUMEHTHI MO PACMO3HABAHUIO PACTBOPOB ILEIOYEH U
KHUCIIOT C TIOMOIIbIO UHIUKATOPOB (JTaKMYyC, (eHON(PTAICUH, METUIOPAHK
U Jpyrue).

K koHniy oOyueHus B 9 kiacce npeMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e pACKphIBaTh CMBICII OCHOBHBIX XUMHUYECKHX TIOHATUH: XUMHUYECKUH
JJIIEMEHT, aTOM, MOJEKYJa, HOH, KaTHOH, aHWOH, MPOCTOE BELIECTBO,
CJIIOKHO€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPULATENBHOCTh, CTEIEHb
OKHUCJICHHS, XUMUYECKasl peaKIusi, XUMUYECKasi CBA3b, TEIJIOBOU IPPeKT
peakuuu, MOJib, MOJSIpHBIA  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEAJIEKTPOJUTHI, DJIEKTPOJIUTUYECKAST JTUCCOLMAINS, PEAKUUU HOHHOIO
oOMeHa, Karaau3aTop, XWMHUYECKOe paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBbIE pEaKlMM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIE PEAKIUH,
OKHUCIIUTEIb, BOCCTAHOBHUTEIb, OKUCIIEHUE U BOCCTAHOBIICHHE, aJUIOTPOIU,
aM(pOTEpPHOCTb, XUMHYECKast CBSI3b (KoBayeHTHas, MOHHAs,
MeTayuInYecKas ), KpUCTAINYECKask pelETKa, KOPPO3HUs METAJUIOB, CILIABHI,
CKOPOCTh XMMHUYECKON pEaKIUH, MPEAENbHO TONMYCTUMAasl KOHLIEHTPALHS
ITJIK BemiecTBa;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSITH 3TU OHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIIONb30BaTh XHUMHMUYECKYI0 CHMBOJIMKY [UIsl COCTaBieHHS (GopMyll
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

ONPENEIATh BAJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX pA3IUYHOIO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K
ONpeAeNnéHHOMY KJIACCYy COEOWHEHUU Mo (opmyrnam, BHJI XUMHYECKOU
CBA3M (KOBAJEHTHAs, HOHHAsA, MeETaJUIMYecKas) B HEOPraHUYECKUX
COCJIMHEHHUSX, 3apsijl MOHA M0 XUMHUYECKON (opMylie, XapaKTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PEIETKN KOHKPETHOTO BEILECTBA;

packpeiBath cMmbicn llepuogmueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHWE: OMNHUCHIBaTh W XapaKTepHU30BaTh
Tabnuunyio Gopmy [lepuoanueckoil cUCTEMbl XUMHYECKHX 3JIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHas mnoArpynna (A-rpymma)» U «1mobouyHas
noarpynna (b-rpynma)», manbsie u OOJbBIIME MEPUOJIBI, COOTHOCHUTH
0003HauY€eHUs1, KOTOPbIE UMEIOTCS B IEPUOINYECKON TaOIULE, C YNCTOBBIMU
XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMHMUYECKHX 3JIEMEHTOB (COCTaB U
3apsa  AApa, ofllee 4YuCiIOo DBJEKTPOHOB U paclpeleieHHe HX IO
AJIEKTPOHHBIM CJIOSIM), OOBSCHATH OOIIUE 3aKOHOMEPHOCTH B M3MEHECHHUH
CBOMCTB 3JIEMEHTOB M HMX COEAMHEHUH B Mpelenax MajblX NEPUOJI0B U
TJIABHBIX MOJATPYM C Y4ETOM CTPOCHUS UX aTOMOB;

KJ1acCu(UIIMPOBAaTh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBa,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy YYaCTBYIOLIMX B pEaKUUU
BELIECTB, MO TEIUIOBOMY 3(PQEKTy, O M3MEHEHUIO CTENEHEW OKHCIICHUs
XUMUYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME U CHEIUDUUYECKUE XUMHYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEILECTB, MOJATBEPKIAs OMNHUCAHUE
NpUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIINM;

COCTABJISITH  YPaBHEHUS AJIEKTPOJUTUYECKON JHUCCOLMALMM  KHUCIIOT,
LIEJI0YEN U COJIEH, TOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKLIUI HOHHOTO



oOMeHa, YypaBHEHHS pEakIui, TMOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKOM CBSI3U MEXK/Y BEIIECTBAMH PA3INYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIUTEIHHO-BOCCTAHOBUTEIBHBIX — PEAKITHIA
MOCPEACTBOM COCTaBIICHUS 3JIEKTPOHHOTO OajlaHca 3TUX peaKkui;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHSI,
BO3MOXXHOCTH TIPOTEKaHUS XUMHYECKHX MPEBPAIICHUN B pa3IUIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEILHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MAcCChI BEIIECTB,
MacCOBYIO [IOJII0 XHMHYECKOTOo »3JieMeHTa Mo (opmysne CcoeauHEeHHUs,
MacCOBYIO JIOJTIO BEIIIECTBA B pACTBOPE, TPOBOAUTH PACYETHI 110 YPABHEHUIO
XUMHYECKOHN peaKkinu;

COOJTFOIaTh TIPaBHIIA TIOJB30BAHUS XUMUYECKOM MOCYI0H U JIaOOpaTOPHBIM
o0opy/ioBaHMEM, a TaKXe TMpaBwia oOpalleHUuss C BEIIECTBAaMU B
COOTBETCTBHUM C MHCTPYKIHMSMH TIO BBIMOJHEHUIO JIAOOPATOPHBIX
XUMHUYECKUX OTBITOB 110 MOJYYEHHUIO U COOMPAHUIO ra3000pa3HbBIX BEIIECTB
(aMMmaka u yrieKucIioro rasa);

MIPOBOJIUTH PEAKIUH, MOATBEPKIAIOIINE KAYeCTBEHHBIN COCTAB Pa3TUYHBIX
BEIIIECTB: PACMO3HABATh OMBITHBIM IyTEM XJIOpUI-, OpOMUA-, WOIHI-,
KapOoHart-, (ocdar-, cunmkar-, cyiabdar-, TUAPOKCHUII-MOHBI, KATHOHBI
aMMOHHUSI U HMOHBI M3YYEHHBIX METAJUIOB, NMPHUCYTCTBYIOIIME B BOJIHBIX
pacTBOpax HEOPTaHUYECKUX BEIICCTB;

MIPUMEHSATH OCHOBHBIE OTIEPAIIN MBICIIUTCILHOMN NEATeTHOCTH — aHATIN3 U
CUHTE3, CpaBHEHUE, 0000IIEHUE, CUCTEMATU3AIINIO, BBISIBIICHUE PUUUHHO-
CJICICTBCHHBIX CBSI3€H — JJII M3yYCHHsI CBOMCTB BEIIECTB M XMMHYECKUX
peaKkiuii, eCTECTBEHHO-HAy4YHbIE METOAbl TO3HaHUS — HaOII0ICHUE,
U3MEpPEHUEe, MOJICIIMPOBAHUE, DKCIIEPUMEHT (PeaibHbIM U MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KosmuecTBo yacos
Ne HaumeHoBaHue pa3jieioB U
KoHTpoJibHbIe
n/n TeM MPOrpaMMbl Bcero
padoThI
Paznea 1. [lepBonayanbHble XUMHYECKHE IOHATHS
Xumusi — BaxkHast 00J1aCTh
€CTECTBO3HAHUS U
11 . 5
MPAKTUYECKOU JeATETbHOCTH
YeJIoBeKa
BemectBa u xumMuueckue
1.2 15 1
peakuuun
Wroro mo paszneny 20

Pa3neu 2. Bakneiimme npeacTaBuTe Il HEOPraHHYECKHUX BelIEeCTB

Bo3znyx. Kucnopon. [Tousatue

2.1 6
00 okcHuaax
99 Bonopon. Ilonarue o 8
KHCJIOTaX M COJNISIX
23 Boga. PactBopsl. [lonsitue 06 5 1

OCHOBAHUAX

OCHOBHBIE KJIACCHI
2.4 10

HEOPraHWYECKUX COCIMHEHUN

Hroro no paszneny 29

IIpakTHYeckue

padoTshI

dueKkTpoHHBbIE (LM POBbLIE)
o0pa3oBaTejibHbIE PeCypChI

bubmuorexa [JOK
https://m.edsoo.ru/7f41837c

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

bu6mmoteka [IOK
https://m.edsoo.ru/7f41837c

bu6nuoreka [IOK
https://m.edsoo.ru/7f41837¢c

but6mmoreka [IOK
https://m.edsoo.ru/7f41837c

bubmmorexa [JOK
https://m.edsoo.ru/7f41837c

Paznen 3. [lepuoanyeckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB [I. U. MenneseeBa. CTpoeHune aToMOB.

XumMuueckasi cBA3b. OKHCINTEIbLHO-BOCCTAHOBUTEIbHbIE pe€aKknuu


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

[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

3.1
XAUMHYECKUX djeMeHToB /I, U.
MenaeneeBa. CtpoeHue aTroma
XHUMHYECKas CBI3b.

3.2 OKHCIUTEIBHO-

BOCCTAaHOBUTCIIBHBIC PEAKIINHN

Hroro no pazneny

PesepBHOE Bpems

OBILIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

15

68

bu6nuoreka [IOK
https://m.edsoo.ru/7f41837c

bu6nuoreka [IOK
https://m.edsoo.ru/7f41837c

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

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



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

9 KJIACC

HaumeHoBaHue pa3jiesioB U TeM
NMPorpamMmbl

Ne ni/n

Pa3zpnes 1. BemecTBo 1 XuMH4YecKHe peakuuu

[ToBTOpeHue U yriaydiieHne 3HaHu|

1.1
OCHOBHBIX Pa3/eNoB Kypca 8 Kiacca
19 OCHOBHBIE 3aKOHOMEPHOCTH XMMHUYECKUX
' peaxiui
13 DIEKTPOIMTHIECKAS TUCCOLUALINSL.

XHUMHYECKHUE p€aKknuuu B paCTBOpax

Hroro o pazaeny
Pa3znea 2. Hemeraanl 1 UX cOeAMHEHUS

OO0m1as XxapakKTepuCTUKa XUMHUECKUX

21 snementoB VIIA-rpymimsl. [anorens:
OO0r111ast XapakTepUCTHKA XUMHYCCKUX

2.2 anemeHToB VIA-rpynmsl. Cepa u e€
COE/IMHEeHHUS
OO0r11ast XapakTepUCTHKA XUMHYCCKUX

2.3 aneMeHTOB VA-rpymbl. A3ot, pochop u ux

COETUHEHUS

KoanuecTBo 4acoB

Bcero

16

KoHTpoabHbI
e padoTsl

IIpakTnyeckn
e padoThl

DJIeKTPOHHbIE

(undgposbie)
oOpa3oBaTe/ibHbIE

pecypchbl

bubmnoreka IIOK
https://m.edsoo.ru/7f41a63
6

bubmnoreka IIOK
https://m.edsoo.ru/7f41a63
6

bubmuorexa [IOK
https://m.edsoo.ru/7f41a63
6

bu6nuorexa [IOK
https://m.edsoo.ru/7f41a63
6

bu6nunorexa LIOK
https://m.edsoo.ru/7f41a63
6

bubnunoreka LIOK
https://m.edsoo.ru/7f41a63
6



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

OO0m1as XxapakTepucTUKa XUMHUUECKUX
2.4 anemeHToB [VA-rpynmel. Yriepon u
KPEMHUU ¥ UX COCITUHCHUS

Hroro no pasneny

Paznen 3. MeTaJIbI M X COeAUHEHUS

3.1 OO01111e cBOICTBA METAIIJIOB

3.2 Baxneinire MeTaibl U UX COSIUHEHUS

Hroro no pasneny

Paznen 4. Xumus u okpykaiomas cpeaa

4.1 BemectBa 1 MaTeprainsl B )KM3HU YEJIOBEKA

Hroro no pazneny

PesepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

25

16

20

68

but6mmoreka [IOK
https://m.edso0.ru/7f41a63
6

bubnunoreka LIOK
https://m.edsoo.ru/7f41a63
6

bubnuoreka [{OK
https://m.edso0.ru/7f41a63
6

bu6nunorexa LIOK
https://m.edsoo.ru/7f41a63
6

bubnmorexa LIOK
https://m.edsoo.ru/7f41a63
6



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




HOYPOYHOE IINTAHUPOBAHHUE
8 KUIACC

Ne

o/ Tema ypoka

IIpeamer xumun. Poiap XMMUHU B KU3HA
geJjioBeKa. Teja U BemecTsa

2 ITonsaTHe 0 MeTOAaX MO3HAHUS B XUMUH

[TpakTuueckas padora Ne 1 «IIpaBuna paGoTbl
3 B J1JaOOpaTOPUH U MPUEMBI OOPAIICHHS C
1abopaTOpHBIM 000PYIOBAHUEM

Yucrtsle BemecTBa U cmecu. CriocoOsl
paszeneHus cMecen

[IpakTnueckas padbora Ne 2 «Pa3nenenue
) cMmeceil (Ha mpuMepe OYUCTKH OBapEHHOMN
COJIN)»

6 ATOMBI 1 MOJIEKYJIBI

XUMUYECKHE 3JIEMEHTHI. 3HAKU (CMBOJIBI)
XUMHUYECKHUX 3JIEMEHTOB

8 [TpocTeie 1 CIIOKHBIE BEIIECTBA

9 ATOMHO-MOJIEKYJISIPHOE yUEHHE

KoanuecTBo 4acoB

Bcero

KoHTpoJibHBI
e padoThI

IIpakTHyeckn
e padoTsI

JJIeKTPOHHbIE
uudgpoBbie
oOpa3oBaTeJibHbIE

pecypchl

bubmuorexa [JOK
https://m.edsoo.ru/ff0d210c

bubmuorexa [JOK
https://m.edsoo.ru/ff0d227e

bubmuorexa [JOK
https://m.edsoo.ru/ff0d23dc

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d26ca

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d28c8

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d2a6¢c

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d2be8

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d2a6¢

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d2d50



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

10

11

12

13

14

15

16

17

18

19

20

21

3aKOH ITOCTOSIHCTBA COCTaBa BELIECTB.
Xumunyeckas popmyina. BaneHTHOCTh aTOMOB
XUMHUYECKHUX 3JIEMEHTOB

OTtHocCuTENbHAS aTOMHAs Macca.
OTHOCHUTENIbHAS MOJIEKYJISIpHAsE Macca

MaccoBas J0JI XUMHYCCKOTI'O 3JIEMCHTA B
COCINHCHUU

KommuectBo BemecTsa. MoJb. MOJIHpHaH
Mmacca

dusndeckye U XUMUYECKUE SIBICHUS.
XuMUYecKas peakius

HpI/ISHaKI/I " YCJIOBUA MTPOTCKAHUSA
XUMHNYCCKHUX peaKI_II/Iﬁ

3aK0OH COXpaHEHHUs MacChl BEIIECTB.
XuMUYecKre ypaBHEHHUS

Breraucnenuns KOJIMYECTBA, MacCcChl BCIICCTBA
110 YPAaBHCHUAM XUMHWYCCKUX peaxunﬁ

Knaccuukanus XuMU4ecKux peaxkiun
(coenuHEeHMs, Pa3NOKEHNS, 3aMEILIEHHS,
oOMeHa)

M. B. JIoMOHOCOB — y4€HBIN-
sHIMKIoneauct. O6o0meHue u
cucTeMaTH3alus 3HaHUH

Kontponbnas padora Nel

Bo3nyx — cmech razos. Cocras Bo3ayxa.
Kucnopos — 251eMEHT M IPOCTOE BEILECTBO.
O30H

bubmuoreka [JOK
https://m.edsoo.ru/ff0d2eae

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d323c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d350c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5230

bubmuoreka [JOK
https://m.edsoo.ru/ff0d37fa

bubmuorexa [JOK
https://m.edsoo.ru/ff0d3al6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d3b88

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d5708

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d3f34

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d40c4

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d4290

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d448e



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

22

23

24

25

26

27

28

29

30

31

32

duznueckre 1 XUMUYECKHE CBOMCTBA

KHCIIopo/ia (peakliuu OKUCIICHUS, TOPEHHE).

ITousitue 06 oxkcumax

CriocoOpl MostydeHus: KMUCI0poia B
nabopaTopuu ¥ MPOMBIIUICHHOCTH.
IIpumeHeHune kucnopoaa

TennoBoii 3 PeKT XMMUIECKOMN peaKIuu,
MOHATHE O TEPMOXUMHUIECKOM ypaBHEHUH,
9K30- ¥ SHJOTCPMHUYCCKHUX PEaAKIIHSIX

TomnuBo (HedTh, Yroib U MeTaH).
3arpsi3HEHUE BO3/1yXa, CIIOCOOBI €To
MPeI0TBPALCHUS

[IpakTrueckas pabora Ne 3 o Teme
«[lony4yenue u cobupanue KUCIOPO/Ia,
H3YyYEHHUE ETO CBOMCTB)

BO)IOpOI[ — JJICMCHT U MPOCTOC BCHIECCTBO.

Haxoxnenue B mpupone

dusnuecKkue U XUMUYECKHUE CBOMCTBA
Bosopoza. [IpuMeHeHue Boiopoaa

IlonsTHe 0 KMCIIOTaX U COJIAX

CriocoObI mosryyeHus BOI0po/ia B
nabopaTtopuu

[IpakTuueckas pabora Ne 4 o Teme
«[Tomyuenue u cobupanue BoopoJa,
H3YyYEHHUE ETO CBOMCTB)»

Mosmsipabiii 00bE€M ra3oB. 3aK0H ABOTaIpo

bubmuoreka [JOK
https://m.edsoo.ru/ff0d4614

bubmuoreka [JOK
https://m.edsoo.ru/ff0d497a

bubmuorexa [JOK
https://m.edsoo.ru/ff0d4790

bubmuorexa [JOK
https://m.edsoo.ru/ff0d4c4a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4ae2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4dd0

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d4dd0

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d50d2

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4dd0

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d4f42

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d542e



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e

33

34

35

36

37

38

39

40

41

42

43

Brrunciienus 00bEMa, KOJIMUECTBA BEILIECTBA
rasa o ero u3BeCTHOMY KOJIMYECTBY
BEIIECTBA W 00BEMY

Brruncnenus 00bEMOB ra30B M0 ypaBHEHUIO
peaKkIy Ha OCHOBE 3aKOHA O0BEMHBIX
OTHOILIIEHUI ra30B

duznueckre 1 XUMUYECKHUE CBOUCTBA BOJbI

CocraB ocHoBanuil. [lonsiTe 006 HHAMKAaTOpPaX

Bopna kak pacrBoputens. HacbleHHbIe U
HEHACHIIICHHBIE PacTBOPHI. MaccoBas 10715
BEILIECTBA B pacTBOPE

[IpakTrueckas padota Ne 5 o teme
«IIpuroroBiieHrE PaCTBOPOB C OMPEACIEHHOMN
MAacCOBOM J0JIeH paCTBOPEHHOTO BEIIECTBA»

KonTponbnas padota Ne2

Oxcunsl: cocTaB, KiaccupUKaIus,
HOMEHKJIaTypa

[TonyyeHnue u XMMHUYECKUE CBOMCTBA
KHCIIOTHBIX, OCHOBHBIX U aM(OTEPHBIX
OKCHJIOB

OcHoBaHuUs: cCOCTaB, KJIacCH(pUKAIIHS,
HOMEHKJIaTypa

[TonydyeHnue u XuMHYECKHE CBOCTBA
OCHOBaHUM

bubmuoreka [JOK
https://m.edsoo.ru/ff0d55a0

bubmuoreka [JOK
https://m.edsoo.ru/ff0d5708

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d587a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d59e2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5b40

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d5eba

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d6342

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d664e

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d664e

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d67ca

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d67ca



https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca

44

45

46

47

48

49

50

51

52

53

54

Kucnorsl: coctas, knmaccudukanus,
HOMEHKJIaTypa

[TonydyeHne 1 XuMHUYECKHE CBOMCTBA KUCIIOT

Conu (cpeaHue): HOMEHKIATypa, CIIOCOOBI
MOJTyYCHHUSI, XUMUYECKHE CBOUCTBA

[IpakTuueckas paborta Ne 6. Pemenue
AKCIIEPUMEHTAIIbHBIX 33724 110 TEME
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX
COEIUHECHUIN»

I'eneTnyeckas cBs3b MCXKAY KillaCCaMu
HCOPIraHUYCCKUX COCI[I/IHGHI/Iﬁ

O00011IeHE ¥ cUcTeEMaTU3alus 3HAHUI

[Tepuonnueckuii 3akoH u [leprnonnueckas
CHCTeMa XUMHYECKHUX deMeHToB /I. H.
Menneneesa

[lepuopl, TpyNIBI, TOATPYIIIBI

Crpoenue atomoB. COCTaB aTOMHBIX SI/IEP.
30TONEI

CtpoeHue 3JIeKTPOHHBIX 000JI0Y€K aTOMOB
aneMeHToB [lepuoanyeckoii cucremsr . H.
Menneneena

XapakTeprucTiKa XUMHYECKOTO 2JIEMEHTA TTO
ero nosioxkeHuto B [leprogudeckoit cucteme
. . MenneneeBa

bubmuorexa [JOK
https://m.edsoo.ru/ffOdfee2

bubmuorexa [JOK
https://m.edsoo.ru/ffOdfee2

bubmuoreka [JOK
https://m.edsoo.ru/00ad947
4

bubmuorexa [JOK
https://m.edsoo.ru/00ad9b7c

bubmuorexa [JOK
https://m.edsoo.ru/00ad9a50

bubmuoreka [JOK
https://m.edsoo.ru/00ad9cbh2

bu6mmoreka [IOK
https://m.edsoo.ru/00ada52c

bu6mmoreka [IOK
https://m.edsoo.ru/00ada52c

bu6mmoreka [IOK
https://m.edsoo.ru/00ada342

bu6mmorexa [IOK
https://m.edsoo.ru/00ada6bc

bu6mmoreka [JOK
https://m.edso0.ru/00ada824



https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824

55

56

57

58

59

60

61

62

63

64

65

66

3nauenue [lepuoguueckoro 3akoHa s
pa3BUTHS HayKu U nipakTuku. /. 1.
MenpeneeB — y4€HbIN, Me1aror U rpaKJaHuH

O06o0uieHne 1 cucTeMaTH3aIMs 3HaHUH /
Bcepoccuiickas npoBepouHas pabota

KonrtponsHas padora Ne3

9J'IeKTp00TpI/II_IaTeJ'IBHOCTB aTOMOB
XUMHNYCCKHX 3JICMCHTOB

HMonnas xumu4deckas cBs3b
KoBanenTHas MoJsIpHasaA XUMHUYCCKas CBA3b
KoBanenTHas HCIIOJISIpHAs XUMHUYCCKasA CBA3b

CreneHb OKUCIICHUS

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIE pcakuuu

OKHCIIUTEN U BOCCTAHOBUTEIU

O06001eHre U cucTeMaTU3aIys 3HaHUN 110
teme «CTpoeHne atoMa. XUMHAYECKas CBSA3b»

O000I1IeHNE U CUCTEMATHU3aIlNs 3SHAHUH

bubmuoreka [JOK
https://m.edsoo.ru/00ada96e

bu6mmoreka [IOK
https://m.edsoo.ru/00adb33c

bu6mmoreka [IOK
https://m.edsoo.ru/00adb48
6

bu6mmoreka [IOK
https://m.edsoo.ru/00adaab8

bu6mmoreka [IOK
https://m.edsoo.ru/00adac34
bu6mmoreka [IOK
https://m.edsoo.ru/00adaab8
bu6nmoreka [JOK
https://m.edsoo.ru/00adaab8
bu6nmoreka [JOK
https://m.edsoo.ru/00adae28
bu6nmoreka [JOK
https://m.edsoo.ru/00adb07
6

bubmuoreka [JOK

https://m.edso0.ru/00adb07
6

bu6mmorexa [IOK
https://m.edsoo.ru/00ad9cbh2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d61c6



https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

N bubnmoreka [JOK
67 O0001IeHrEe 1 cUcTeMaTU3alus 3HAHUM 1 httos://m.edsoo.ru/fOd61c6

. bu6mmoreka [IOK
68 O060011IeHrEe ¥ cucTeMaTh3auus 3HaHUH 1 httos://m.edsoo.ru/fOd61c6

OBIIEE KOJIMYECTBO YACOB I10 68 3 6
I[TPOTPAMME


https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

9 KJIACC

Ne ni/n

Tema ypoka

[Tepuonuueckuii 3akoH. [lepuoanueckas
cucTeMa XMMUYeCcKux 3iemMeHToB 1. 1.
Menneneena

3aKOHOMEPHOCTH B U3MEHEHHUHU CBOICTB
XUMUYECKUX JJIEMEHTOB IIEPBBIX TPEX
[IEPUOJI0B

Knaccudukanus 1 HOMEHKIaTypa
HEOPraHUYECKHUX BEILECTB

Buapr xuMmnueckou CBI3U U TUIBI
KPUCTAJUIMYECKUX PEIIETOK

Knaccuukanus XuMU4ecKux peakiui no
Pa3NUYHBIM PU3HAKAM

[TonsiTHE O CKOPOCTH XMMHYECKOU
peakuuu. [IoHsTHE O TOMOT€HHBIX U
TETEPOreHHBIX PEaKLIUAX

ITonsATHE O XUMHYECKOM PpaBHOBECCHUMU.
@akTOpBI, BIUSAIOIINE HA CKOPOCTh
XUMHYECKOH PEaKIMU U IMOJIOKCHUC
XUMHYECKOT'O paBHOBECHUA

OKHUCIIUTENIbHO-BOCCTAHOBUTEIILHBIC
peakiuu

KoanuecTBo 4acoB

Bcero

KonTpoabHbl
e padoThbl

IMpakTnyeckn
e padoThI

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTeJibHbIE

pecypchl

bubmuorexa [JOK
https://m.edsoo.ru/00adb59e

bu6mmoreka [IOK
https://m.edsoo.ru/00adb6b
6

bu6mmoreka [IOK
https://m.edsoo.ru/00adb7e2

bu6nmoreka [JOK
https://m.edsoo.ru/00adbact

bu6mmoreka [IOK
https://m.edso0.ru/00adbcb0

bu6mmoreka [IOK
https://m.edsoo.ru/00adbe9a

bubmuorexa [JOK
https://m.edsoo.ru/00adc28c

bu6mmoreka [JOK
https://m.edsoo.ru/00adcade



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade

10

11

12

13

14

15

16

17

18

19

Teopus 37AEKTPOIUTUYECKON JUCCOLIMALIIH.

CunbHbIe U cllabble JIEKTPOIIUTHI
HNounbie ypaBHEHUS peakIuii

XUMHUYECKHE CBOMCTBA KUCIIOT U
OCHOBaHHH B CBETE MPEICTABICHUI 00
AIEKTPOJIUTUYECKON JUCCOIHAIITT

XUMUYECKUE CBOWCTBA COJICH B CBETE
MIPEJICTAaBICHUM 00 IEKTPOIUTUYECKOM
JUCCOLUAIIUU

ITonstue o TuapoJIn3eC coJiei

O0001IeHEe ¥ cUcTeEMaTU3alus 3HAHUI

ITpakTryeckas pabora Ne 1. «Pemenune
AKCIIEPUMEHTAIbHBIX 33/1a4»

KontponbHas padora Nel

OO1m1ast XxapaKTEepUCTHKA raJIOreHOB.
XHUMHYECKHE CBOWCTBA HA IPUMEPE XJIOpa

XnopoBoaopod. ConsiHasi KUCIIOTa,
XMMHYECKHE CBOMCTBA, MOJYYEHUE,
MPUMEHEHHE

[IpakTuueckas pabora Ne 2 o Teme
«IlonydeHne CoNsTHON KUCIOTHI, U3YYECHHE
€€ CBOMCTB»

bubmuorexa [JOK
https://m.edsoo.ru/00adcd68

bubmuorexa [JOK
https://m.edsoo.ru/00add44
8

bubmuorexa [JOK
https://m.edsoo.ru/00add5d
8

bu6mmoreka [IOK
https://m.edsoo.ru/00add8b
2

bu6mmoreka [IOK
https://m.edsoo.ru/00add9d
4

bu6mmoreka [IOK
https://m.edsoo.ru/00addd1
2

bu6nmoreka [JOK
https://m.edsoo.ru/00addbfa

bu6nmoreka [JOK
https://m.edsoo.ru/00addecO

bu6mmorexa [IOK
https://m.edsoo.ru/00addfe2

bu6mmorexa [IOK
https://m.edsoo.ru/00ade104

bu6mmoreka [JOK
https://m.edsoo.ru/00ade348



https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348

20

21

22

23

24

25

26

27

28

Brruncnenus mo ypaBHEHUSIM XUMHYECKUAX
peakIui, €ClIi OJUH M3 PEarcHTOB JIaH B
N30BITKE

OO01mmas xapakTepucTuka 31eMeHToB VIA-

TPYIIIIBI
AnoTpomnHbIe MOAU(UKAITUN CEPBHI.

Haxoxnenue cepbl 1 €€ COeTMHEHUN B
npupoje. XMMHYECKHE CBOUCTBA CEPBI

CepoBonopo, ctpoenue, pu3nueckue u
XUMHUYECKHE CBOICTBA

Oxcunpl cepbl. CepHas KMCIIOTA,
¢busnvecKkre 1 XUMHYECKHE CBOMCTBA,
pUMEHEHHE

XHWMHMYECKHUE PEAKIUH, JIEKAIE B OCHOBE
MIPOMBIIIJIEHHOTO CIIOc00a MOIy4eHUs
CEpPHOM KUCJIOThl. XUMUYECKOE
3arpsi3HEHUE OKPY’KaIoLeH Cpeibl
coeAMHeHUsIMH cepbl/ Jlnarnoctuueckas
PaGora Ne 1

BrruncieHue MaccoBOM JTOJIH BEIXOJA
MPOAYKTa PEaKIuu

OO1mas xapakTepucTUKa dJ1eMeHTOB VA-
rpynmsl. A30T, paclipOCTpaHEHUE B
npupojie, GU3NIecKue 1 XUMHIECKUE
CBOMCTBA

AMMI/IaK, €ro (I)I/I3I/I‘-ICCKI/IC 1N XUMHUYCCKHUC
CBOI\/'ICTBE[, MOJIY4YCHUC U IPUMCHCHUC

bubmuorexa [JOK
https://m.edsoo.ru/00ade488

bu6mmoreka [IOK
https://m.edsoo.ru/00ade64a

bu6mmoreka [IOK
https://m.edsoo.ru/00ade64a

bu6mmoreka [IOK
https://m.edsoo.ru/00ade802

bu6mmoreka [IOK
https://m.edsoo.ru/00adea28

bu6mmoreka [IOK
https://m.edsoo.ru/00adec8a

bu6nmoreka [JOK
https://m.edsoo.ru/00adec8a

bu6mmoreka [JOK
https://m.edsoo.ru/00adeeab

bu6mmorexa [IOK
https://m.edso0.ru/00adf004



https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004

29

30

31

32

33

34

35

36

37

[IpaxTnueckas padora Ne 3 o Teme
«ITonydyeHne aMmmuaKa, U3y4eHue ero
CBOICTBY

A3oTHas KHUCIOTa, e€ pusnueckue u
XHUMHUYECKHE CBOMCTBA
Hcnonb3oBaHue HUTPATOB U COJIEH
aMMOHHUS B KQ4€CTBE MUHEPAIIbHBIX
ynoOpeHuii. XMMHYeCKOe 3arps3HCHHE

OKpY’KaloIlel Cpe/ibl COEINHEHUSIMU a30Ta

®ocop. Oxeun dochopa (V) u
dhochopHas kucinoTa, GU3NIECKHUE U
XHUMUYECKHE CBOWCTBA, MOTYyUCHHE

Hcnons3oBanue hochaToB B KayecTne
MUHEpaJIbHBIX YA00peHUid. 3arps3HeHue
NIPUPOJHOM cpenibl hocdaTamu
VYraepon, pacpocTpaHeHHE B TPUPO/IE,
bu3nvecKkre 1 XUMHYECKHE CBOMCTBA
Oxcupl yriaepoaa, ux pusnueckue u
XUMHAYECKHE CBOMCTBA. DKOJIOTHYECKUE
po0JIeMBbI, CBSI3aHHBIE C OKCHUIOM
yraepona (IV)

VYrospHasa KUCIOTa U €€ COJIU

IIpakTuyeckas padora Ne 4 o Teme
"[TonyueHne yriaekuciioro rasa.
KauecTtBeHHas peakuus Ha kKapOoHAT-HOH"

bubmuorexa [JOK
https://m.edsoo.ru/00adf180

bu6mmoreka [IOK
https://m.edso0.ru/00adf306

bu6mmorexa [IOK
https://m.edsoo.ru/00adf518

bubmuoreka [JOK
https://m.edsoo.ru/00adf68a

bu6mmoreka [IOK
https://m.edsoo.ru/00adfc20

bu6mmoreka [IOK
https://m.edsoo.ru/00adfd9c

bu6nmoreka [JOK
https://m.edsoo.ru/00adfebe

bu6mmoreka [JOK
https://m.edso0.ru/00ae006¢

bu6mmoreka [JOK
https://m.edso0.ru/00ae027¢e



https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e

38

39

40

41

42

43

44

45

46

47

[TepBoHavabHEBIE TOHATHUS 00
OPraHMYECKHUX BEIIECTBAX KaK O
COCAMHEHMX YIJIEpoaa

Kpemuuii u ero coeguHeHus

[TpakTuyeckas pabora Ne 5. Pemenue
OKCIICPUMCHTAJIbHBIX 3a/1a4 I10 TCME
«BakHel1ue HeMeTaluTbl U UX
COCTHHCHHUS

Konrponsnas padora Ne2 /
Juarnoctuueckas pabora Ne2

OO1mast xapaKTepUCTHKa XUMUYECKHX
3JIEMEHTOB — METAJUIOB. MeTajueckas
CBSI3b U METAJNINYECKasi KpUCTaNINYeCKast
pemérka. @U3nuecKrue CBOMCTBA METAIUIOB

XUMHYECKHE CBOMCTBA METAIIJIOB.
DNEeKTPOXUMHUYECKUH PsiJl HAPSHKEHUI
METAJLIIOB

OO1u11e criocoObl MOTYyYEHHS METAILIOB.
CrutaBbl. Beraucnenus no ypaBHEHHUIM
XMMHUYECKHX PEaKIni, eCli OIUH U3
pPEareHTOB COICPIKUT IPUMECH

[ToHsTHE O KOPPO3UK METAILIIOB
Ilenouynble MeTaIIbI

OKCI/I)IBI U TUAPOKCHUJIBI HATPHUA U KaJIUA

bubmuorexa [JOK
https://m.edsoo.ru/00ae054e

bubmuorexa [JOK
https://m.edsoo.ru/00ae080a

bubmuorexa [JOK
https://m.edsoo.ru/00ae0bf2

bubmuorexa [JOK
https://m.edsoo.ru/00ae0el8

bubmuorexa [JOK
https://m.edsoo.ru/00ael103e

bu6nmoreka [JOK
https://m.edsoo.ru/00ael1156

bu6mmoreka [IOK
https://m.edsoo.ru/00ael1156

bu6mmorexa [IOK
https://m.edso0.ru/00ael1278

bu6mmoreka [JOK
https://m.edso0.ru/00ael4b2

bu6mmoreka [JOK
https://m.edso0.ru/00ael4b2



https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
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49
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52

53

54

55

56

57

58

59

60

[I{enoyHO3eMENBHBIC METAIIBI — KAJIBIIHI
1 MarHuu

Bakueiinine coeJuHEHUS KaJbIUS

O0600111eHrE U CHCTEMATHU3alIMs] 3HAHUI
JKEcTKOCTh BOIBI U CIIOCOOEI €€
YCTpaHCHHS

[IpakTuueckas padbora Ne 6 o Teme
"YKECTKOCTh BOABI I METOIEI €6
yCTpaHeHus"

AJTOMUHAN

AMpoTepHbIe CBOMCTBA OKCHIA U
TUAPOKCH]IA

Keieso

Oxcuppl, TUIpOKCcH b U cou xxene3a (1) u
xenesa (111)

O0001IeHMEe ¥ cucTeMaTU3alus 3HaHUI

[IpakTnueckas padora Ne 7. Pemenue
OKCIICPUMCHTAJIBHBIX 3ajJla4d 110 TEME
«BaxxHeiie MeTayuIbl U UX COCTUHEHUS

Brrunciienus o ypaBHEHHSIM XUMHYECKUAX
peaKuuii, €Clid OJJMH U3 PEareHTOB JaH B
M30BITKE MW COJACPKUT TIPUMECH.
Brruncienuss MaccoBOU 1O BEIXOZA
MPOAYKTa PEAKLUU

O0001IeHrEe ¥ cUcTeEMaTH3alus 3HAHUI

bubmuorexa [JOK
https://m.edsoo.ru/00ael15e8

bubmuorexa [JOK
https://m.edsoo.ru/00ael15e8

bu6mmoreka [IOK
https://m.edsoo.ru/00ae1886

bu6mmoreka [IOK
https://m.edsoo.ru/00aelae8

bu6mmoreka [IOK
https://m.edsoo.ru/00aelc64

bu6mmoreka [IOK
https://m.edsoo.ru/00aelc64

bu6nmoreka [JOK
https://m.edsoo.ru/00ael1d86

bubmuorexa [JOK
https://m.edsoo.ru/00ae35e6

bu6mmoreka [IOK
https://m.edsoo.ru/00ae3de8

bu6mmorexa [IOK
https://m.edsoo.ru/00ael750
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KonrtponsHas pabora Ne3
/[lnarnoctudeckas padbora Ne 3
BemiecTBa u maTepuansl B TOBCEITHEBHOM
KU3HU YeJIOBEeKa

XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIICH
Cpensl

Posib XuMuM B pEIICHUH YKOJIOTHUECKUX
npobiem

PesepBHeIil ypok. O000IICHHE 1
cUCTeMaTU3alus 3HaHUI

PesepBHrlit ypok. O600111eH1E 1
CUCTeMaTH3alus 3HAaHUH

PesepBHeIi ypok. O000IICHHE 1

cucTeMaTu3alus 3HaHNUKN

PesepubIiit ypok. O6006111eHIE 1
cUcTeMaTu3alus 3HaHUI

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

68

bu6mmorexa [IOK
https://m.edsoo.ru/00ae3f50

bubmuoreka [JOK
https://m.edsoo.ru/00ae4270

bu6mmoreka [IOK
https://m.edsoo.ru/00ae4270

bubmuorexa [JOK
https://m.edsoo.ru/00ae0d0a

bu6mmoreka [IOK
https://m.edsoo.ru/00adb33c

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9cbh2

bu6nmoreka [JOK
https://m.edsoo.ru/00ad9cb2
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IMPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJBHOMN ITPOT'PAMMBbBI

8 KUIACC

Kon
npoBepsieMor
0 pe3yJabTarTa

1

11

1.2

1.3

1.4

1.5

1.6

1.7

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs

IIo Teme: ((HepBOHaanIBHI)IG XUMHNYCCKHUEC ITIOHATHA»

pPacKpbhIBaTh CMBICI OCHOBHBIX XHUMHYECKHUX TIIOHATHUM: aTOM,
MOJIEKYJIa, XUMHUYECKHI 3JIEMEHT, IPOCTOE BEIIECTBO, CI0XKHOE
BEILIECTBO, CMECh (OIHOPOJHAS W HEOJHOPOJHAs), BaJICHTHOCTD,
OTHOCUTEINIbHAsA aTOMHAasi W MOJIEKYJsipHash Macca, KOJIMYECTBO
BEILIECTBA, MOJIb, MOJISIPHAsI Macca, MaccoBas JOJISI XUMHUYECKOTO
dJIEMEHTa B COCJAMHEHUH, MOJIAPHBINH 00BEM, XMMHUYECKasT PEaKIus,
KIaccupUKalMsl  peakluidl: peakluud COCIUHEHUs, PEaKIuu
pa3lIOKCHUS, PEaKIMM 3aMCIIEHHUs, peaKIuu OOMeHa, 3K30- |
SHJOTEPMUUYECKHE PEAKINH, TETUIOBOM 3P (EeKT peakinu, pacTBOp,
MaccoBast 10JiA BenlecTBa (MPOLIeHTHAs! KOHIICHTPAIHs) B paCTBOPE
WJUTFOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMMHMYECKHX MOHATHI U
MIPUMEHSATH ATH MOHSATHS IIPHU OTIMCAHUU BEIIECTB U UX IIPEBPAILICHUM
WCIOJIb30BaTh XUMHUYECKYI0 CUMBOIUKY JUISI COCTaBIEHHUS (HOpMYI
BEIIECTB U YPAaBHECHUN XUMHYECKUX PEAKIUN

pacKpbIBaTh CMBICT 3aKOHOB COXpaHEHHsS MacChl BEIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO Y4Y€HHUs, 3aKOHa
ABorazpo

OTIPENIECATh BAJICHTHOCTh AaTOMOB DJIEMEHTOB B OWHapHBIX
COCIMHEHUSX

KJIacCCU(PUIIMPOBATh XUMHUYECKHE pPEaKIuu (M0 YUCIYy U COCTaBy
Y4acTBYIOUIUX B PEAKIMU BEIIECTB, IO TEIIOBOMY 3D (DHEKTY)
BBIYUCIISITh OTHOCHUTEIBHYIO MOJICKYJSIPHYIO W MOJISIPHYIO MAacChl

BCIICCTB



1.8

1.9

1.10

2.1

2.2

2.3

2.4

2.5

2.6

2.7

3.1

BBIYHCIISITH MAacCOBYIO JIOJIF0 XMMHYECKOTO 3JieMeHTa 1o (opmyre

COCIUHECHUA,
BBIYUCIIATh MaCCOBYIO JOJIIO BEHIECTBA B PACTBOPE

MIPUMEHSTh €CTECTBEHHOHAYYHBIE METO/IbI [TO3HAHUSI — HA0JI0IEHNE,
W3MEPEHHE, MOJCIMPOBAHUE, OKCIEPUMEHT  (peayibHbIA U

MBICJICHHBIN )
ITo Teme: «BakHelime npecTaBUTEIN HEOPTaHUIECKUX BEIICCTBY

PaCKpbIBaTb CMbBICII OCHOBHBIX XHUMHUYCCKUX TTOHATHH: OKCH,

KHCj10Ta, OCHOBAaHUC, COJIb

OIPECACIATh IMPUHAAICKHOCTh BCIICCTB K OHpe,I[eJ'IéHHOMy KJIacCy

coeanHeHui 1o Gpopmynam
KHaCCHq)HHHpOBaTB HEOPraHn4C€CKHEC BCUICCTBA

XapaKkTepu30oBaTh (OMMCHIBaTh) OOLIME XUMHUYECKHE CBOMCTBA
BEIIECTB Pa3IMUYHBIX KJIACCOB, MMOATBEPKAAs ONUCAHHE IPUMEpaMHU
MOJIEKYJISIPHBIX ~ YPaBHEHHH  COOTBETCTBYIOIIMX  XHMHYECKUX
peakuuii

IIPOrHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT MX
KaueCTBEHHOT'O0 COCTaBa, BO3MOXHOCTU IPOTEKaHUSI XMMHUYECKUX

npeBpameHHﬁ B Pa3JIMYHBIX YCIIOBUAX

ClIeIoBaTh TMpaBWJIaM TIOJb30BAaHUS XUMHUYECKOW TIOCYAOH W
1a00paTOpHBIM O0OpPYZAOBaHUEM, a TaKXKe MpaBHJIaM OOpaIeHHS C
BEIIECTBAMH B COOTBETCTBHUHM C HMHCTPYKIMSMH IO BBHIMOTHEHHIO
na60paT0pHI)1x XUMHUYCCKUX OMBITOB IO IMOJYYCHHIO U CO6I/IpaHI/II-O
ra3o00pa3HbIX BEIIeCTB (BOJOPOAA U KHCIOPOJAA), IPUTOTOBICHHUIO
pacTBOpPOB € OMNPEACIEHHON MAacCOBOM JOJIEM PacTBOPEHHOTO
BCIICCTBA, IIJIAHUPOBATHL U MPOBOJUTH XUMHUYCCKUC SKCIICPUMCHTDLI
M0 PAcCMO3HABAHUIO PACTBOPOB MIENOYEH M KHUCIOT C IOMOIIBIO

WHJIUKATOPOB (JIakmyc, heHondTanenH, METUIOPAHXK U IPyTUe)
MIPOBOJIUTH PACUYETHI IO YPABHEHHUIO XUMUYECKOHN peaKIuu

ITo Teme: «Ilepnomnueckuii 3akoH u Ilepuomnueckas cucrema
xumuyeckux sneMeHToB J[. M. MenneneeBa. CTpoeHHe aTOMOB.

Xumuyeckas cBsi3b. OKHCIUTETbHO-BOCCTAHOBUTEIBLHbBIC PEAKITUND)

PaACKpBIBATE CMBICII OCHOBHBLIX XUMHWYCCKUX TOHSTHH: AApO aTtoMma,

BHCKTpOHHLIﬁ clioit aToMa, aToMHas 0p61/1Tam>, paaunyc artroma,



3.2

3.3

3.4

3.5

3.6

3.7

9 KIIACC

Kona
npoBepsieMor
0 pe3yJbTara

1

11

XUMHYCCKAad CBA3b, MOJIpHAsA W HCHOJJAPHASA KOBAJICHTHASA CBA3b,
OJICKTPOOTPULIATECIILHOCTG, HOHHAA CBA3b, HWOH, KaTHOH, AaHHOH,

CTCIICHb OKHCJICHUA
KJIaCCI/I(i)I/IHI/IpOBaTB XUMHNYCCKHUEC 3JICMCHTbBI

OIMCHIBAThH U XapaKTepH30BaTh TabmuuHyto ¢popmy [lepronnyeckoit
CHCTE€Mbl XMMUYECKHMX 3JIEMEHTOB: pa3juyaTh IOHATUS «TJIAaBHAs
noarpynna (Arpymnma)» u «mobounas mnoxarpynna (brpymma)y,

«MaJIple» U «OOJIbIIHE) MMCPHUOAbL

packpsiBaTh cMbica [lepuoandeckoro 3akona JI.MI. Menpgeneena:
JEMOHCTPUPOBATh MOHUMAHUE TMEPUOJUYECKON  3aBHCHUMOCTHU
CBOMCTB XHMMHYECKHUX DOJEMEHTOB OT HX IIOJIOKEHUS B

[Iepnonnueckoii cucreme

COOTHOCHTH  0003HAueHHs, KOTOpBIE HWMEIOTCI B  TaliuIe
«Ileppuoguyeckas cucrema  XUMHYecKkux  dsemeHtoB  J[.UM.
MeHieneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB
XMMHYECKHX 3JIEMEHTOB (COCTaB M 3apsa sjapa, oOImee 4Yuciio

QJICKTPOHOB U PpaCHpCACICHUC UX 110 3JICKTPOHHBIM CJ'IOSIM)

OonpeaAciIATbL CTCIICHb  OKHCJICHHA  3JICMCHTOB B 6I/IHapHBIX

COCAUHECHUAX

OTIPENIEATh BUJ XUMHUYECKOW CBs3M (KOBAaJIGHTHAs W HWOHHAs) B

HCOPraHNYCCKUX COCAUHCHUAX

IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThI 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

ITo Teme: «BemecTBo U XUMHUYECKask PEAKLINS

PaCKpbBIBATH CMBICII OCHOBHBIX XHWMHYCCKUX TOHSTHH: pacTBoOp,
QJICKTPOJUTBI, HEIJICKTPOJIUTLI, 3JICKTPOJIUTUYCCKAA AUCCOLIMalu,
p€aKkuu MOHHOT'O O6M€Ha, KaTaJm3aTop, XUMHUYCCKOC PAaBHOBECHUC,
O6paTI/IMLIC n HCO6paTI/IMLIC pcaKkiuu,
OKHCIINTCIBPHOBOCCTAHOBHUTCIIBHBIC pCaKknuu, OKHCIIMTECIIb,
BOCCTAHOBUTCIIb, OKHCJICHHC U BOCCTAHOBJICHUC, aJIJIOTPOIIHA,

aMm(OTepHOCTh, XHUMHUYECKas CBS3b (KOBAJGHTHAs, WOHHAas,



1.2

13

14

1.5

2.1

2.2

2.3

2.4

2.5

MeTaJIJII/I‘-IeCKaH), KpUCTAJNINYCCKAA peméTKa, CIINIaBbl, CKOPOCTH

XHUMHYSCKOHN pe€aknuun

HUIUIIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XMMHUYCCKHX MIOHATUH U

MNPUMCHATDH 5THU MMOHATHA IPHU OIIMCAHUHN BEIICCTB U UX npeBpameHI/Iﬁ

COCTABJISITh YPaBHEHUS JJICKTPOJIUTHUYECKON TUCCOIUAIUU KHUCIOT,
miesioueld U coJied, MOJIHBIE M COKpAIIEHHbIE YpaBHEHHS PEaKIIHii

HUOHHOTO OOMEHa

PaCKpLIBATH CYHIHOCTb OKHUCJIHNTCIIbHO-BOCCTAaHOBHUTCIIbHBIX
peakuuii MOCPeCTBOM COCTaBJICHMS AJIEKTPOHHOTrO OanaHca 3TUX
peakuuii

IIPOBOJUTH PACYETHI 110 YPABHEHUIO XUMUYECKOM pEeaKIuu

ITo temam: «Hemeramnpl U UX cOeAUHEHUS» U «MeTallIbl M HX

COCAUHCHUA»

XapakTepu3oBaTh  (ONMHUCHIBATH) O0mME W crenuuyecKue
XMMHUYECKHE CBOWCTBA MPOCTHIX U CIOXKHBIX BEILECTB, HOATBEPIKIas
ONMCAaHUE TPUMEPAMU MOJEKYJIAPHBIX U MOHHBIX YpaBHEHMM

COOTBCTCTBYHOIIUX XUMHUYCCKUX peaKuHﬁ

COCTaBJIAATb YpaBHCHUA peaKuHﬁ, MMOATBCPIKAAOIIHNX
CYIICCTBOBAHUC TCHETHYCCKOM CBs3H MCKOY B€IICCTBaAMHU

PAa3JINIHBIX KJIACCOB

MIPOTHO3UPOBATH CBOMCTBa BCIIICCTB B 3aBUCUMOCTH OT UX CTPOCHMU,
BO3MOXXHOCTH IMTPOTCKAHUA XUMHUYCCKUX npeBpameHI/Iﬁ B pas3JIMYHbIX

YCIIOBUSIX

ClieIoBaTh TMpaBWJIaM TIOJb30BAaHUS XUMHUYECKOW TOCYIOH U
abopaTOpHBIM O00OpPYZOBaHUEM, a TaK)Ke MpaBHJIaM OOpaIieHus C
BCIICCTBAMHU B COOTBCTCTBUH C HWHCTPYKIUAMH I10 BBIIIOJTHCHUIO
ab0PaTOPHBIX XUMUYECKUX OMBITOB MO MOJIYUYEHUIO U COOUPAHHIO

ra3000pa3HbIX BEHIECTB (aMMHUAKA U YTIIEKUCIIOTO ra3a)

OpOBOAWTE pPE€aKOWM, IMMOATBCPKAAOOINC KQYEeCTBEHHLIA COCTAaB
pPa3NUYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MYTEM XJIOPHI-,
Opomun, womupa, KapOoHat, ¢docdar, cunmkar, cymnbdar,
TUIPOKCUIUOHBI, KATHOHBI aMMOHUS, UOHBI U3yYEHHBIX METAJJIOB,

MIPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPTAHMYECKUX BEIIECTB

ITo Teme: «XuMHs 1 OKpY’KaroIasi cCpenay



3.1

3.2

pacKpbIBaTh CMBICI OCHOBHBIX XuMuueckux mnoHstui: [IJJK

BCIICCTBA, KOPPO3HA METAJIIIOB

MPUMEHSITh OCHOBHBIC OIEPAIlUU MBICIUTEIIBHON JIEATSIBHOCTH —
aHaJlM3 W CHUHTE3, CpaBHEHHE, OOOOIIECHUE, CHUCTEMATH3AIHIO,
BBISIBJICHHE IPUYMHHO-CJCACTBEHHBIX CBSA3CH — JUIS HM3y4YCHHS
CBOﬁCTB BCIICCTB U XHMMHUYCCKHUX peaKL{Hﬁ; eCTeCTBCHHOHaY‘IHBIe
METOJIbI TO3HAHUS — HAOJIIOJICHUE, HM3MEpPEHHUE, MOJCIHpPOBaHUE,

SKCIEPUMEHT (PEaIbHbIM U MBICIICHHBIN )



ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

8 KUIACC

Kon
1

11

1.2

13

14

1.5

1.6

1.7

IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS

[lepBoHavaIbHBIE XUMUYECKUE MTOHSATUS

[Ipenmer xumun. Ponb XMMHUM B )KM3HHU YEJIOBEKA. XMMHS B CUCTEME HAYK.
Tena n BemectBa. dusznyeckre CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSHHUE

BCIICCTB

ITousTue o MCTOJaX IMO3HAHWA B XUMHUU. Yucteie BCIICCTBA U CMECH. CriocoObl

pasaciICHus cMmecen

ATOMBI U MOJICKYJIbI. Xumudeckue 31eMEHThl. CHMBOJIBI XUMHUYECKHX

351eMeHTOB. [IpocTbie U Cl10KHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE

XuMuueckas (bOpMyJ'Ia. BanieHTHOCTE aTOMOB XMMUYECKHUX DJIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocTaBa BC€HIICCTB. OTtHOCHTEILHAS aTOMHas macca.
OTHOCHUTENLHAA MOJICKYJIsSIpHast Macca. MaccoBass 701 XUMHUYECKOTO

9JICMCHTa B COCJMHCHHUHN

KommuectBo BemecrBa. Mosnb. MossspHas Macca. B3anMocCBsi3p KOJIMYECTBA,
Macchl M YHCIIa CTPYKTYPHBIX €IWHUI[ BemecTBa. Pacuérel mo ¢dopmynam

XUMHNYCCKUX COGI[I/IHGHI/II\/'I

Pu3nyecKkue U XMMHYECKHUE SIBJICHUSA. XUMHAYECKAsl peakus U €€ NpU3HaAKH.
3aKOH  COXpaHEHMs  MacChl  BEIIECTB.  XHUMUYECKHUE  ypaBHEHHUS.
Knaccudpukanus XUMHUYECKMX  peakiuil  (COeaIuHEHHs, pa3IOoXKeHHUs,

3aMeleHus, oOMeHa)

XUMHUYECKUN HSKCHEPUMEHT: 3HAKOMCTBO C XHWMHMYECKOM TMOCYIo#, ¢
npaBujIaMu padoTHI B Ja0OpaTOpUu U MIpUEMaMH 00paleHus ¢ 1a0opaTOpPHBIM
o0opy/soBaHWEM, U3YYCHHE M OIHCaHUEe (U3MUYECKUX CBOMCTB 0O0Opa3IoB
HEOPTraHWYECKUX BEIIECTB, HaOMoAcHHE (U3MYECKUX (TUTAaBJICHHE BOCKA,
TasiHUE JIbJ1a, pACTUPAHHE caxapa B CTYIKe, KUTICHHE U KOHJCHCAIIUS BOJIbI) U
XUMUYECKHX (TOpPEHHE CBEYH, TMPOKATWBAHWE METHOW IPOBOJIOKH,
B3aMIMOJICHICTBHE MeNla C KHUCJIOTOW) SIBICHHWM, HaONIOJIeHWE M OIUCaHUe
MPU3HAKOB TMPOTEKAHUS XUMHUYECKUX peakiuil (pa3mokeHWe caxapa,

B3aUMOJCHCTBHUE CCpHOf/'I KHCJIIOTBI € XJIOPpUAOM 6ap1z1;1, PAa3JI0KCHUC



2.1

2.2

2.3

2.4

2.5

2.6

2.7

2.8

ruapokcuaa meau(Il) mpu HarpeBanuu, B3auMoAeCTBUE Kelie3a C pACTBOPOM
coymu meau(Il), m3ydenne cnocoOoB pa3aeneHus cMecel (¢ MOMOIIbIO MarHUTa,
GbunbTpOBaHKE, BBHIIAPUBAHKE, TUCTHILISAIMUS, XpoMaTorpadus), IPOBEACHHE
OUMCTKA TIOBapEeHHOM coyid, HAOMIOJEHHNE U OMNHCAHHME pPEe3yJbTaTOB
MIPOBEJICHUS OIBITA, WIUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHUS MAaCChl, CO3/JaHUE

MoeNIeld MOJIEKYII (ITapOCTEP KHEBBIX )
Baknelme npecTaBUTeNIn HEOPTaHMYECKUX BEIECTB

Boznyx — cmech razos. CocraB Bo3ayxa. Kucimopoa — aneMeHT U mpocToe
BerecTBo. HaxoxaeHue kucimopoaa B npupoje, Pu3ndeckue u XUMUIECKUE
cBoricTBa (peakiuu ropenusi). Oxcunpl. [Ipumenenue kucimopoga. CriocoOb!
MOJIy4YeHUsl KUCIopoJa B jabopaTopuu M IpoMbIIUIEHHOCTH. KpyroBopot

Kuciopoja B mpupojie. O30H — aioTporHas MoaupuKalus KUCIopoia

TemnoBoil 3¢h(deKT XUMHUYECKONH peaklHnH, TEPMOXUMHUYECKHE YypaBHEHUS,
9K30- M SHJOTEPMHUECKHE peakuu. TOIUIMBO: yrojib U METaH. 3arpsi3HEHUE

BO31yXa, YCUJICHUC ITApHUKOBOI'O 3(1)(beKTa, pa3spymieHue O30HOBOT'O CJI0

Bomopos — anemeHT u poctoe BemiecTBo. HaxoxaeHue Boiopoia B mpupoe,
du3nveckue U XUMHYECKUE CBOMCTBA, NMPUMEHEHHE, CIIOCOOBI IMOJIYYCHHUS.

Kucnote! u conu
MoutsipHbIii 006EM Ta30B. PacuéThl M0 XMMHUYECKUM ypaBHEHUSM

®usnyeckue cBoiicTBa BoAbl. Boma kak pactBopurtenb. PacTBOpBL
HacplienHble 1 HEHACBILLEHHBIE PACTBOPBI. PaCTBOPUMOCTD BEIIECTB B BOJIE.
MaccoBasg 10151 BeEIIECTBA B pacTBOpe. XUMHYECKHE CBOICTBA BOJBI.
OcHoBanus. Poib pacTBOpoB B IPHUPOJE U B KU3HU uyenoBeka. Kpyrosopor
BOJBl B TIPUPOJE. 3arpsi3HEHHE TMPUPOIHBIX BoA. OxpaHa W OYHCTKA
MPUPOJIHBIX BOJ

Knaccudukanus nHeopranmdeckux coenuneHuit. Oxcuasl. Kmaccuduxarms
OKCHJIOB: coJjieoOpa3yroliye (OCHOBHbIE, KHCIOTHbIE, aM(OTEpHbIE) W
HeconeoOpazyomue. Homenknarypa okcunoB. dusndeckre U XUMUYECKUE

CBOICTBa OKCHAOB. [losryueHne okcuaoB

OcHoBanus. Knaccuduxanuss ocHoBaHuM: MENOYM U HEPACTBOPUMBIE
ocHoBaHus. HomeHnknarypa ocHoBaHui. @U3NYECKUE U XUMUYECKUE CBOICTBA

ocHoBaHu. [Torydenne ocHOBaHMI
Kucnotel. Knaccudukanusa kucnor. HomeHnknatypa kucior. Ousznyeckue u
XAMHUYECKHE CBOiicTBa KHUCHOT. Pan aktuBHOcTH MeTasyioB H.H. Bekerosa.

HonyquHe KHUCJIOT



2.9

2.10

2.11

3.1

3.2

Comu. Homenknarypa cosneil. @u3ndeckue U XMMHUUYECKHUE CBOWCTBA COJIEH.

[Tonydenue coneit
['eHeTnyeckas cBSI3b MEXAY KJacCaMHU HEOPTaHUUYECKUX COCTUHEHHM

XVUMUYECKUN OSKCIIEPUMEHT: KayeCTBEHHOE ONpEICIICHUE COACpKAHUS
KHCJIOpO/ia B BO3/yXe, MOJy4YeHHUEe, COOMpaHue, paclio3HaBaHUE U M3YyUCHHE
CBOICTB KUCJIOpOAa, HAOJI0/IeHNE B3aUMOICHCTBUS BELIECTB C KHCIOPOJAOM U
YCIIOBUSI BOSHUKHOBEHHS U IPEKpaLIeHUs] ToOpeHus (11okapa), 03HaAKOMJIICHUE
¢ oOpa3uamMu OKCHIOB U ONHUCAHHE HMX CBOICTB, MOJy4YeHHE, cOOMpaHUeE,
pacno3HaBaHUE W MU3YUYEHHE CBOMCTB BOJOpoja (TOpPEHHE), B3aMMOJICUCTBUE
BOJIOpoZa  C okcuaoM  meau(Il) (BO3MOXKHO UCIIOJIb30BaHUE
BUIEOMATEPHAJIOB), HAOIIOACHNE O0pa3LOB BEHIECTB KOJMYECTBOM | MOJIb,
UCCIIEIOBAaHHE OCOOCHHOCTEH  PAcCTBOPEHHSI BEHIECTB C  Pa3jIM4HOMI
pacTBOPUMOCTBIO, MPUTOTOBJICHUE PACTBOPOB C OMPEACIEHHON MacCOBOM
JoJiell pacTBOPEHHOTO BEIIECTBA, B3aMMOJCHCTBHE BOABI C MeETalIaMU
(HaTpueM U KajblMeM) (BO3MOXKHO HCIIOJIb30BAaHUE BUECOMATEPHUATIOB),
oTmpezieNieHue PacTBOPOB KHUCIOT M WIeNIoYed C TMOMOIIBI0 HWHIUKATOPOB,
UCCIIEIOBaHUE O0pa3lloB HEOPraHMYECKHX BELIECTB pPa3jJUYHbIX KJIACCOB,
HAOIO/ICHUE W3MEHEHUS OKpPAaCKU HMHIUKATOPOB B PACTBOPAX KHCIOT U
nienouel, u3yuenue B3aumopeicteus okcuaa menu(ll) ¢ pactBopom cepHoit
KHUCJIOTBI, KHCIOT C MeTajllaMH, peakUuid HeWTpaau3aluu, IOJydyeHHe
HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHME OJHOTO MeTajla JApYyTuM U3
pacTBopa coJid, pelieHre IKCIePUMEHTAIbHBIX 3a/1a4 1o TeMe «BaxHelmme

KJIaCCbl HCOPTaHNUYCCKUX COGHHHCHHﬁ)}

Ilepnonnueckuil 3akoH u [lepuonnueckas cucteMa XMMHUYECKUX 3JIEMEHTOB
J .. MenneneeBa. CTpoeHne aToMOB. XUMUYecKas CBsI3b. OKUCIUTENBHO-

BOCCTAHOBHUTCIIbHBIC PCAKITUN

[lepBble MOMBITKH KiIaccU(PUKAIMM XUMHUYECKUX 3NeMeHToB. [loHsaTue o
TPYIIax CXOIHBIX JIEMEHTOB (IIEJOYHBIE M IIEJIOYHO3EMENbHbIE METAJLIBI,
TaJIOTeHbl, WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3yroT aMdoTepHbIe

OKCHUABI U THAPOKCHUIBI

Ilepnonnueckuit 3akoH. [lepmoanueckas cucTeMa XUMHUYECKHX JIJIEMEHTOB
AWM. MenneneeBa. KoporkomnepuonHas M ATUHHONEpUOIHAs (HOPMBI
[Tepuoanueckoit cuctembl XxuMHueckux osnemeHToB [[.M. MeHnneneesa.
ITepuoast u rpymnmnbl. OU3NUECKU CMBICT NOPSAAKOBOIO HOMEpAa, HOMEPOB

neépruoaa U rpyImiibl 3JICMCHTA
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Crpoenune aromoB. CoctaB aTOMHBIX siaep. M3oTonbl. DnekTponbl. CTpoeHue
JIEKTPOHHBIX 000JI04eK AaTOMOB MepBbIX 20 XUMHUYECKUX DJIEMEHTOB
ITepuonnueckon cucremsl .M. MenneneeBa. XapakTepUCTHUKAa XUMUYECKOTO

3JIEMEHTa 1O ero nojoxkeHuto B [lepuoguyeckoii cucreme [[.11. MenneneeBa

3aKOHOMEPHOCTH H3MEHEHHUs paJuyca aTOMOB XHUMHYECKHUX DIJIEMEHTOB,
METAJUIMYECKUX M HEMETAJUIMYECKUX CBOMCTB MO TpylnaM U IEPHOJIaM.
3nayenue [lepuoanyeckoro 3akoHa u [lepuoandeckoi CUCTEMbI XUMUYECKUX
AJIEMEHTOB I pa3BUTUS Hayku U npaktuku. .M. MenneneeB — y4€Hbll U

I'pa)KadaHUH

Xumuyeckasi cBsi3b. KoBasieHTHas (mosisipHass W HEMOJSpHAasi) CBS3b.

3HCKTpOOTpI/ILIaT€JIBHOCTI) XHMHYECKHX 3JIEeMEHTOB. IoHHAs CBSI3b

CreneHb OKHCJICHUS. OKHCIUTEITEHOBOCCTAHOBUTEIILHBIC pCaKknuu.

Hpoueccm OKHCJICHHMSA M BOcCTaHOBJICHHA. OKHUCIMTEIN U BOCCTAHOBUTEIIN

XVUMUYECKUN OSKCIIEPUMEHT: HU3YYE€HHE O0pa3loB BEIIECTB METAVIOB U
HEMETAJUIOB, B3aUMOJEHCTBUE THIPOKCHIA LIMHKA C PACTBOPAMM KHUCIIOT U
LIEJI0YEH, IPOBEICHUE ONBITOB, HIUTFOCTPUPYIOLIUX IIPUMEPHI OKUCIUTEIBHO-

BOCCTaAaHOBUTCIBbHBIX pCaKI_II/Iﬁ (ropeHHe, pE€aKuuu pa3jIoKCHUA, COCI[I/IHGHI/ISI)

IIpoBepsieMbIi 3J1EMEHT COACPKAHUS

BemectBo n xumnueckas peakuus. Ilosropenune

Ilepnonnueckuit 3akoH. Ilepuoguyeckas cucreMa XMMHYECKUX JJIEMEHTOB
J.1. MenneneeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB
XUMUYECKHX JJIEMEHTOB NEPBBIX TPEX NEPHUOIOB, Kalaus, KaIbLHSI U HX
COCIMHEHUN B COOTBETCTBUH C IIOJIOKEHHMEM dJIeMEHTOB B Ilepuoanueckoi

CUCTEMC U CTPOCHUEM UX aTOMOB

CrpoeHue BemiecTBa: BHJbI XMMHUYECKOH CBS3H. THIBI KPUCTAIUIMUECKHUX
pEmETOK, 3aBHCUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPHUCTALIMYECKOMN
peméTK M BHMJA XUMHUYecKoW cBa3u. Knaccudukanms um HOMEHKIATypa
HEOpPraHMYECKUX BeUIeCTB (MEXIyHapoJaHas W TpUBUAIbHAS). XUMUYECKUE
CBOMCTBA BELIECTB, OTHOCAIIUXCSA K PAa3IMYHBIM KJIACCAM HEOPraHUYECKHUX

CO@}II/IHGHI/II\/'I, FCHCTUYCCKAA CBA3b HCOPTraHNYCCKUX BCIICCTB
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Knaccudukanus XuMUIeCKIX peakluid 1Mo Pa3IMYHbIM MPU3HAKAM (TI0 YUCITY
U COCTaBy y4YacTBYIOIIMX B PEAKIUU BEIIECTB, IO TEIJI0BOMY 3¢ ¢eKTy, 1o
M3MEHEHUIO CTETEHEN OKHUCIEHUS XMMHUYECKHUX 3JIEMEHTOB, [10 00paTUMOCTH,
0 YYacTHIO Karajau3aTopa). OK30- U OSHIOTEPMHYECKHE pEeaKlUu,

TCPMOXUMHNYCCKUC YPABHCHHUA. IlonsTue o CKOpPOCTH XUMHUYCCKOM pcakuuu

[TonsiTue 00 0OpPaTUMBIX U HEOOPATUMBIX XUMHUECKUX peakiusax. [lonsarue o
TOMOTEHHBIX W TE€TepOreHHBIX peakuusx. lloHarne o XumudeckoM
paBHOBecuH. (DaKkTOpBI, BIUAIOIIME HAa CKOPOCTb XUMHUYECKOM PEaKLHMH M

IMOJIOKCHUEC XUMHUYICCKOT'O paBHOBCCHUA

OKHUCINUTEIBHO-BOCCTAHOBUTENIBHBIE  PEAaKLUH,  DJIEKTPOHHBIM  OaslaHC
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHON  peakuuu. CocTaBieHHE ypaBHEHUUN
OKHMCIIUTEIbHO-BOCCTAHOBUTENbHBIX PEAKLUUH C HCHOJIb30BAHUEM MeEToJa

AJIEKTPOHHOTO OallaHca

Teopus MEKTPONUTUYECKON AUCCOIALIMU. DIEKTPOIUTHI U HEAIEKTPOJIUTHI.
KaTtnonsl, aHnoHbl. MexaHU3M JTUCCOLMALIMY BEILECTB C pa3IMYHBIMU BUJIAMU
xuMu4eckou cBsizu. Crenenp aucconuanuu. CUiabHbIC U ¢1a0ble SJIEKTPOJIUTHI.
Peakiun nonHoro oo6MeHa. YcaoBUs NMPOTEKAHUS PEaKIMi HOHHOIO OOMEHa,
IOJIHBIE U COKpAalllEHHbIE MOHHBbIE ypaBHEHHUs peakuuid. CBOWCTBa KHUCIOT,
OCHOBaHMH U colell B CBEeT€ MPEACTABICHUM 00 3IIEKTPOIUTUYECKOM

nucconuanuu. KagectBeHHble peakiny Ha HOHBL. [IoHsATHE O THIpOIN3E CoNen

XUMHUUECKUN HKCIEPUMEHT: O3HAKOMIIEHHE C MOJENISIMU KPUCTAJUIMYECKHUX
pemETOK HEOPTraHUYECKUX BEIIECTB — METAJUIOB M HEMETAJJIoB (rpadura u
ajyiMaza), CIO0XKHBIX BEIIECTB (XJIOpHUJa HAaTpHUs); HCCIeI0BaHUE 3aBUCUMOCTH
CKOPOCTH XMMHUYECKOH peakluu OT BO3JAEHCTBUS pa3IUYHbIX (AKTOPOB;
UCCIIEIOBAaHUE  BJIEKTPOINPOBOJHOCTH  PacTBOPOB  BELIECTB, Ipoliecca
JMCCOLMANY  KUCIIOT, INeNoue u comell (BO3MOXHO HCIIOJIb30BAHUE
BUEOMATEPHUAJIOB); IPOBEACHUE ONBITOB, WJUIIOCTPUPYIOIIUX MPU3HAKH
NpOTEKaHUsl peakuuil MOHHOTO oOMeHa (0Opa3oBaHME OcCajllKa, BbIAEIECHUE
raza, oOpa3oBaHME BOJbBI); OIBITOB, WJUIIOCTPUPYIOUIMX  MPUMEPHI
OKHUCIIUTEIIBHO-BOCCTAHOBUTEIBHBIX peakumii (ropenue, peakuu
pa3JIOKEHUs,, COEIMHEHMS); PACMO3HABAHHWE HEOPTaHMYECKHX BEIIECTB C
IIOMOIIBIO KaYE€CTBEHHBIX peaKHHfI Ha WOHBI; PCHICHUEC SKCIICPUMCHTAJIbHBIX

3aaad

Hemeramne!l u ux coeauHeHUs
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OO0mass xapaktepuctuka TragoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKkTepHble cTerneHu okucieHus. CTpoeHHe U (QU3NYECKUE CBOMCTBA
MPOCTBHIX BEUIECTB — TJIOTEHOB. XUMHUYECKUE CBOWCTBA Ha MPUMEPE XJIOpa
(B3auMoJIeliCTBHE C METaJJIaMH, HEMETaJUIaMHU, LIEJI04aMu). XJIOPOBOJOPO/I.
ConsiHass KHUCIIOTa, XHUMHYECKHE CBOMCTBA, IMOJY4YEHUE, MPUMEHEHHUE.
JelicTBue XJiopa M XJOPOBOJOPOJIa Ha OpraHu3M 4esoBeka. BaxkHeiiue

XJIOpUJbI U UX HAXOXICHUC B IPUPOAC

OObmas xapakrepucTuka 37eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTpPOEHUS
aTOMOB, XapaKTepHbIe CTeNeHH OKUcIeHus. CTpoeHue U pU3HnUecKue CBONCTBA
IPOCTHIX BEIIECTB — KHCIOPOAa M Cepbl. AJIOTPONHBIE MOAU(DUKALUT
KHCIIOpo/ia U cepbl. XUMUYeCKHUe cBOicTBa cepbl. CepoBOJOPOA, CTPOEHUE,
¢u3ndeckue M XUMHUYECKHE CBOMCTBA. OKCHABI Cepbl Kak MPEICTaBUTENN
KHUCJIOTHBIX OKCHJOB. CepHasi KUCIIO0Ta, (PU3MUECKUE U XMMHUYECKHE CBOMCTBA
(oOmre kKak mpeacTaBUTENS Kilacca KUCIOT U crienupuieckne). XUMUYeCKHe
peaKluy, Jexalue B OCHOBE IMPOMBIIUIEHHOTO CIIOCO0a MOSyYeHHsI CEpHOMN
kucinoTel. [Ipumenenue. Comu CepHON KHUCIOTHI, KAYeCTBEHHAs PEaKIus Ha
cynbdar-uoH. HaxoxeHue cepsl U €€ COeJMHEHUN B MpUpoae. XUMUUECKOe
3arps3HEHUE OKPYXKAIOIIECH Cpebl COSAMHEHUSIMU CEephl (KUCIOTHBIE JOXKIH,

3arpsA3HCHUC BO3AyXa U BO,Z[OéMOB), CII0CcOOBI €T0 MMpCaOTBPalICHHA

OOmrast xapakTepucTUKa 31eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIeHHUS. A30T, pacupoCTpaHEHUE B
npupoze, pusnueckue 1 XuMu4eckre cBoiictsa. KpyroBopor a3ora B pupoJie.
AMMuak, ero (¢u3NyYecKue MU XUMHUYECKHE CBOWCTBA, MOJIY4YeHHE U
npuMeHeHne. CoiaM aMMOHUS, UX (U3MYECKHEe M XMMHUYECKHE CBOWCTBA,
npuMeHenre. KauecTBeHHas peakiiys Ha HOHbl aMMOHMSI. A30THAsI KUCIIOTa, €€
nojy4eHue, pu3nueckue 1 XuMu4ecKkue cBoiicTBa (00IIue Kak MpeICTaBUTeNs
Kjacca KHUCIOT M crneuuudeckue). lcrmonb3oBaHWE HUTPATOB M COJEH
aMMOHHS B KauecTBe MUHEpAIbHBIX yNOOpeHuil. XuMHUecKoe 3arps3HeHne
OKpYXKaroIlllel Cpelibl COETUHEHUSAMH a30Ta (KUCIOTHBIE JTOKIH, 3arpsi3HEHUE

BO3]1yXa, MOYBBI U BOJJOEMOB)

®ocdop, amnorponubie Monudukauu pocdopa, Gpu3NUECKUe U XUMUYECKUE
cBoiictBa. Oxcun ¢ocdopa(V) u dochopnas xucinora, Quznyeckue Hu
XUMUYECKHE CBOMCTBA, moiydeHue. lcnonb3oBanue ¢ocdaToB B KadyecTBe

MHUHEpaJIbHBIX YA00peHHi
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OO6mas xapaktepucTuka 371eMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTpPOEHUS
aTOMOB, XapaKTEpHbIC CTENEHU OKHUCICHUA. YTJEepoja, aJIOTPOIHbIE
MOIU(HUKAIMH, PACIPOCTPAHEHUE B NPHUPOJAE, (PU3MUECKUE M XHUMHUYECKUE
cBoricTBa. Ancopouus. Kpyrosopor yriiepoaa B npupoae. OKCUbI yriieposa,
uX (U3NYECKHe M XMMUYECKHE CBOMCTBA, JIEHCTBHE Ha YKUBBIC OPraHU3MBI,
MOJIy4YeHUE U MPUMEHEHHUe. DKOJIOTHYEeCKHe MPOOIIeMbI, CBA3aHHbBIE C OKCHJIOM
yraepona(lV); rumore3a rmo0ambHOTO TMOTEIUICHUS KJIMMATa; MapHUKOBBIN
a¢ddext. YronpHas kuciota U e€ conM, uX (puUMUecKHue U XUMHUYECKHE
CBOICTBA, MOJIyueHUE U MpuMeHeHue. KauecTBenHas peakuus Ha KapOoHaT-
nonbl. Mcnonb3oBanue kapOOHATOB B OBITY, MEIUILIMHE, IPOMBIIUIEHHOCTH U

CEJILCKOM XO03IUCTBE

[TepBoHavanbHbIe TOHATHUSI 00 OPraHUYECKUX BEIIECTBAX KaK O COEAMHEHUSAX
yriepoja (MeTaH, 3TaH, ATHUJICH, aleTHJIeH, 3TaHOJ, TJMLEPHH, YKCYCHas
kucnora). Ux cocraB u xumudeckoe crpoeHue. Ilonsatue o OGuonoruyecku
Ba)XHBIX BEIECTBAX: XHpaX, OelIKax, yrieBoJaX — M HMX pOJU B JKU3HHU
yesioBeka. MarepuaabHOE €IMHCTBO OpPraHMYeCKUX W HEOPraHM4eCKHX

COE€IMHEHUN

Kpemuuii, ero ¢usmueckue # XHUMHUYECKHE CBOWCTBA, TIOJIYYCHUE H
npumenenue. CoeHeHUsT KpeMHUsL B npupone. OOmue npencraBieHust 00
okcuze kpemuus(IV) u kpemHueBoit kucnore. CUIMKATBI, UX UCIIOJIB30BaHUE
B OBITY, MEIWIIMHE, TPOMBIIUICHHOCTH. BaXHEHIe CTpOUTEIbHBIE
MaTepuaibl: KepaMHuKa, CTEKJIO, IIeMEHT, O0eToH, >kene300eToH. [IpoGmembl
0€30MMacHOTO WCIOIb30BaHUS CTPOHUTEIHHBIX MATEPHUAIOB B TIOBCEIHEBHOMN

JKHN3HHU

XUMHUECKUH SKCIEPUMEHT: U3y4eHHe 00pa3lloB HEOPraHWYECKHUX BEIIECTB,
CBOWCTB COJITHOW KHCIIOTBI; IPOBEIEHNE KaUeCTBEHHBIX peaKkIfil Ha XJIOpHI-
WOHBI W HAONIOJICHHE TPU3HAKOB HMX IPOTEKAaHUS; OMBITH, OTPAKAIOIINE
(bu3nUecKre 1 XUMHUYECKUE CBOWCTBA raJIOTEHOB U MX COEIMHEHUH (BO3MOKHO
MCIOJIb30BaHNE BUJEOMATEPHATIOB); O3HAKOMJIEHHE C O0pas3lamH XJOPHI0B
(raloreHUI0B); O3HAKOMJIEHHE C oOpa3lamMu cepbl U €€ COeNWHEHHSIMHU
(BO3MOXHO HCIIOJB30BAaHKME BHUACOMATEPUATIOB); HAOJNIOACHUE TIpoliecca
oOyrJIMBaHUS caxapa MoJ IeiiCTBUEeM KOHIEHTPHUPOBAHHOM CEpHON KUCIIOTHI,
U3Y4YE€HHE XMMHUYECKHUX CBOMCTB pa30aBleHHON CEpHON KHUCIIOTHI, POBEICHNE
Ka4eCTBEHHOM peaklMu Ha cyinb(aT-uoH W HaOJIOJeHHE TIpH3HaKa eé
MPOTEKaHHUs; 03HAKOMJIEHHE C PU3NYECKUMH CBOMCTBaMHU a30Ta, (hocdopa u ux

COE€IUHEHMI (BOSMO)KHO HUCIIOJIB30BAaHUEC BI/I)IeOMaTepI/IaJIOB), O6p8.3LIaMI/I
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a30THBIX U (HOCPOPHBIX YAOOpEHUN; TIOTyYeHHe, COOMpaHne, paclio3HABAHUE
U U3y4eHHE CBOMCTB aMMHaKa; MPOBEJCHHE KAaUYECTBEHHBIX pEakLUil Ha HOH
aMMOHUS W ¢ochaT-uOH ¥ H3yYCHHE MPU3HAKOB HUX IPOTEKaHUS,
B3aUMO/IEIICTBHE KOHLIEHTPUPOBAHHOM a30THOM KUCIIOTHI ¢ MEJIbIO (BO3MOKHO
UCITIOJIb30BAaHUE BHUJCOMATEPHANIOB); M3YyYCHHE MOJENEeH KPUCTAUINYECKUX
pewérok ainMasa, rpadura, QymiepeHa; O03HaAKOMJIEHHME C IPOLECCOM
a1copOIMK paCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOWCTBOM
IPOTHBOIa3a; MOJy4YeHUe, cOOMpaHue, paclio3HaBaHUE M HU3YYEHHUE CBOMICTB
YIJIEKHCIIOTO Ta3a; MPOBEJICHHE KaueCTBEHHBIX pPEaKkUuii Ha KapOoHAT- U
CHWJIMKAaT-UOHBbl U M3Y4YE€HHUE IPU3HAKOB WX NPOTEKAHUS; O3HAKOMIICHHE C
NPOAYKIMEH CHIIMKaTHOW MPOMBIIIJICHHOCTH; PEIICHNE SKCIIEPUMEHTATBHBIX

3a/1ay4 1o TeMe «Ba)kHelIe HeMeTalabl M UX COeAUHCHUS
MeTanibl U1 X COSAMHEHUS

OO0wrast XapakTepuCTUKAa XUMUYECKUX 3JIE€MEHTOB — METAJIJIOB HA OCHOBAHUU
ux nosiokeHuss B llepuogmueckoil cucreme xummyeckux snnemeHToB JI.M.
Menpneneesa u ctpoeHus aromoB. CTpoeHue MeTailIoB. MeTandeckas CBA3b
U METaJUIMYecKas KpUCTalJIM4yecKas pemérka. OIeKTPOXUMMUYECKUN Pl

HaHpH)KeHI/Iﬁ MCTAlJI0B

Ouznyeckue U XUMHUECKHUe CBOMCcTBa MeTaiioB. O0mIue crnocoObl MOTyYeHUs
MeTasuioB. [ToHsTHE O KOPPO3UH METAJIOB, OCHOBHBIE CITOCOOBI 3AIIUTHI X OT
koppo3uu. CruiaBsl (CTaib, YyryH, JIOPATIOMUHUN, OpPOH3a) U MX IPUMEHEHHUE

B OBITY U IPOMBIIIJIEHHOCTH

[Ilenouynsle MeTayIbl: MOJIOKEHHE B Ileproanueckoil cucTreMe XMMHUYECKHX
anemeHToB .M. MenneneeBa; CTpoeHne UX aTOMOB; HaX0KJICHUE B IPUPOJE.
dusnueckue U XMMUYEeCKHe CBOMCTBA (Ha puMepe HaTpus U Kaiusi). OKCHIbI
U TUAPOKCHUIBI HATPpHUA W KaJIvsd. HpI/IMeHeHI/Ie IICJIOYHBIX MCETAJIJIOB U HX

COeIMHEHUN

Illenoyno3eMenbHBIE METalIbl MardHui W KajdbIui: IIOJ0XKEHHE B
[lepuonuueckoit cucreme xumuyeckux dnaeMmeHtoB J[[.M. Menneneena;
CTPOEHUE UX aTOMOB; HaxXxOKJIeHHE B mpupoge. Ouznueckue U XMMUYECKUE
CBOMCTBa MarHusi W Kaiublius. BakHeilmne coenuHeHHs] Kaublus (OKCH],

TUAPOKCHU, coIu). JKECTKOCTH BOJBI M CLIOCOOBI €€ yCTpaHEHUS

AnoMUHMI: TIOJI0KCHHE B HCpHO[{HQCCKOﬁ CUCTEMEC XUMHNYCCKHX 3JICMCHTOB

J.1. MeHnneneesa; CTpO€HHE aTOMa; HaX0XJI€HHUE B nipupojae. Pu3ndeckue u
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XMMHUYECKHE CBOWCTBa amiOMHHHA. AMQOTEpHBIE CBOICTBa OKCHAa U

TUAPOKCH A aJIFOMUHUA

Keneszo: nonoxenue B [leproanueckoit cucteMe XuMU4eckux nementon J[. M.
MeneneeBa; CTpoeHHE aToma; HaxoxJeHue B mnpupoae. Dusmueckue u
XUMUYECKHE CBOMCTBA >kene3a. OKCuabl, THAPOKCUIBI U coiu sxeneza(ll) u

xenesa(Ill), ux cocras, CBOMCTBA U NOJTyUYEHUE

XUMHUYECKUH IKCIIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3jaMH METAIIJIOB U CILIABOB,
X (PU3UYECKHMMHU CBOWCTBAMH; M3YYCHHUE PE3yJIbTATOB KOPPO3UU METAILIOB
(BO3MOXKHO HCIIOJIb30BaHHUE BHJIEOMATEPHUAIIOB), 0COOCHHOCTEH
B3aUMOJICHCTBHS OKCHIA KalbllUsd © HATpus C BOJOW (BO3MOXKHO
UCIIOJIb30BaHNE BHUJICOMATCPUAIIOB); MCCIEIOBAHUE CBOWMCTB KECTKOW BOJIBI;
mporiecca TOpEHHUs JKele3a B KUCIOpojae (BO3MOXHO HCIIOJIB30BaHUC
BUJICOMATEPHAJIOB); PU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIIMA Ha NOHBI
(MarHms, Kanmplus, aaroMuHES, IWHKa, xkene3a(ll) u xeneza(Ill), memu(Il);
HAOJIO/ICHUE U OTIMCAHKE TIPOIIECCOB OKPANTUBAHUS TUIAMEHH MOHAMHU HATPHS,
Kajquss W Kaublusd (BO3MOXKHO — HCIIOJB30BAaHHME  BHJICOMATEPUANIOB);
UCCIICIOBaHNE aM(POTEPHBIX CBOMCTB T'MJIPOKCHUIA AFOMUHUS W THIPOKCHIA
[IMHKA; PEIICHUE SKCIIEPUMEHTAILHBIX 33/1a4 10 TeMe «BakHeiime MeTasuibl

U UX COCAUHCHUA»

XHUMHS ¥ OKpYXkKarolas cpeia

Hosble maTtepuainsl 1 TexHosoruu. BemecTBa U Marepuaisl B IIOBCEIHEBHOU
JKU3HU YeJI0BeKa. XUMHUS U 3J0pOBbe. be3omacHoe uCnoab30BaHUE BEIECTB U

XUMHUYCCKUX peaKL{I/If/’I B 6I>ITy. HepBaﬁ nmoMoIub Ipu XUMHUYCCKUX O0XKOrax "

OTpPaBJIEHUSX

OCHOBBI ~ JKOJOTMYECKOM  IpPaMOTHOCTH. XHUMHYECKOE  3arpsi3HEHue
okpyxatomieit cpenpl [TIK. Pons xuMHK B pellieHUH 3K0JI0THYECKHUX MPOo0IIeM.
[TpuposHblE MCTOYHMKHU YTJIEBOJOPOJOB (Yrojb, MPUPOJIHBIM ra3, HedTh),
HPOAYKTHI MX NIEpepabOTKHU, UX POJIb B OBITY U MPOMBIIUIEHHOCTH

XUMHUUECKUH HIKCIIEPUMEHT: U3y4eHre 00pa3I0B MaTepUalIOB (CTEKIIO, CILIABbI

METAJIJIOB, MOJIMMEPHBIE MaTepUAIIbI)



IPOBEPSIEMBIE HA OI'D 11O XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
npoBepsieMor
0 TpeOOBaHUA

1

11

1.2

1.3

2.1

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0230BOro ypOBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibLHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanusi Ha ocHoBe PT'OC

[Ipencrapnenue:

O TO3HAaBa€MOCTH SIBJIICHUM MPHUPOJbI, NMOHUMaHUE OOBEKTUBHON
3HAYUMOCTH OCHOB XMMHYECKOW HAyKH KaK 00JacTH COBPEMEHHOTO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOIIeH KyIbTYpbl M MPaKTHYECKON
JIeATETLHOCTH YEJIOBEKa B YCIOBUSX COBPEMEHHOTO OOIIECTBA;

INOHUMAHHEC MECTAa XUMHUU CPEAU APYIrUX CCTCCTBCHHBIX HAYK

O Hay4YHBIX MCTOAAaX ITO3HAHUSA, B TOM YHUCJIC SKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKUX MCETOJAAX HUCCICAOBAHUSA BCHICCTB U U3YUCHUA
XUMHUYCCKUX peaKuHﬁ; YMCHHUEC HCIIOJIB30BaThb MOJACIN  JJIA

00BACHEHHS CTPOCHUS aTOMOB U MOJICKYJI

0 cdepax npoPecCUOHATHLHON NESTEIbHOCTH, CBI3aHHBIX C XUMHUCH
U COBPEMCHHBIMH TCXHOJOTHUAMHU, OCHOBAHHBIMU Ha JOCTUKCHHAX
XUMHUYECKON HAayKH, YTO MO3BOJIUT OOYYAIOUIMMCS paccMaTpuBaTh
XUMUIO Kak cdepy cBoed Oyaymeid mpodecCHOHATbHON
NESTENIbHOCTH MW CIeNaTh OCO3HAHHBIA BBIOOP XHMHHM Kak
npoQHUILHOTO MpeAMeTa MPH TepeXoJe Ha YPOBEHb CPEIHEro

o011ero oopa3oBaHus

Bnanenune cucteMoil XMMHYECKMX 3HAHUM H YMCHHUEC NPUMCHATH

CUCTEMY XUMHUUYCCKUX 3HaHI/II71, KOTOpas BKIIIOYACT:

BaXXHEWIINE XUMHWYECKHE TOHIATHSI. XUMHWUYECKHH JJIEMCHT, aToOM,
MOJIEKYJIa, BELIECTBO, IIPOCTOE U CI0KHOE BEILIECTBO, OAHOPOHAS U
HEOJIHOPO/IHAs. CMECh, OTHOCHUTENIbHbIE aTOMHAas M MOJIEKYJIsIpHas
MAacchl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAsE Macca, MOJISIPHBIN
00BbEM, OKCHJI, KHCTIOTa, OCHOBAHHUE, COJb (CPEIHssA), XUMHUECKas
peakuus, peakUuu COEAUHEHMs, PEAKLUH pPa3JIOoKEHHs, PEaKLUU
3aMelIeHMs], peakuu oOMeHa, TEIIOBON 3(PeKT peakuuu, 3K30- U

SHAOTCPMHUYCCKUC PCAKIINU, PACTBOP, MACCOBas A0OJISI XUMUYCCKOTO



2.2

2.3

3.1

3.2

3.3

3.4

JJIEMEHTA B COCIMHEHWMH, MaccoBas JOJA M IPOLEHTHas
KOHIIEHTpallUsl BEIIECTBA B PAcTBOpE, SAPO aTOMa, JICKTPOHHBIN
CJIOW aroma, aToMHas OpOWTallb, pajUyC aToMa, BAJIEHTHOCTb,
CTENEeHb OKUCIICHUS, XUMUYECKasi CBS3b, JIEKTPOOTPULIATEIILHOCTD,
MOJsIpHAs W HENOJISIPHAs KOBAJEHTHAs CBS3b, WOHHAS CBS3b,
MeTaJuIM4ecKasi CBs3b, KpHUCTAUIMYECKas pemérka (aTomHas,
WOHHAs, METAIMYECKas, MOJIEKYJsipHasi), MOH, KaTHOH, AHHOH,
AIEKTPOJIUT W HEIJIEKTPOJIUT, AJICKTPOIUTHYECKAsT AUCCOLUALIMS,
peaKiuu WOHHOTO OOMEHa, OKHCIUTEIbHO-BOCCTAHOBUTEIILHEBIC
peaKkuuHu, OKHUCIUTEIb U  BOCCTAHOBHUTENb, OKHUCICHHE U
BOCCTaHOBJICHUE, AJIEKTPOIIU3, XUMHUUECKOE paBHOBECHE, 00paTUMBbIE
U HeoOpaTHMbIe pEaKIuu, CKOPOCTh XHMHYECKOW pEaKIuu,

katanuzarop, [1/IK, koppo3us meTamioB, CrIaBbl

OCHOBOIIOJIararomuye 3aKOHbI XHMMHWH: 3aKOH COXpaHCHHUSA MacCChl,
HepI/IO,I[I/I‘IeCKI/Iﬁ 3aKOH I[I/I MeHHeHeeBa, 3aKOH IIOCTOAHCTBaA

COCTaBa, 3aKOH ABOraapo

TEOPUM  XUMHUHU:  aTOMHO-MOJIEKYJIIpHAs  TEOpus,  TeOopus

SHeKTPOHHTquCKOﬁ Jucconranmnmn
Bnangenue ocHoBamMu XUMHYCCKOM I'paMOTHOCTH, BKJIIOYAIOIIECH

YMEHHE TPAaBHIBHO HCIONB30BaTh M3yYCHHbIE BEIIECTBA U
MaTepuaibl (B TOM YHCI€ MUHEpalbHble yIOOpEHUs, METaUIbl U
CIUIaBbI, TIPOXYKTHl IepepabOoTKH  MPHUPOJHBIX  HCTOYHHUKOB
yII1€BOAOPOAOB (YIJisl, IPUPOTHOIO ra3a, HeTu) B OBITY, CEIbCKOM
XO3sICTBE, Ha TPOM3BOJCTBE W TIOHUMAaHWE 3HAYEHUS >KUPOB,
OenKoB, YIJIEBOJOB Il  OpraHu3Ma  4YeJOBEKa; yMEHHeE
MPOTHO3UPOBATh BIUSHHUE BEUIECTB W XMMHYECKHX IPOIECCOB Ha

OpraHM3M 4Y€JI0BEKAa M OKPYKAIOUIYIO IPUPOIHYIO CPENY

YMCHHUEC UHTCTPUPOBATE XUMUUCCKHUE 3HAHUSA CO 3HAHUAMU APYIrUX

y4eOHBIX MPEIMETOB

HaJIMYUe OMbITa pabOThI C pa3IMYHBIMU HCTOYHUKAMU MH(OpMaLIUN
10 XUMUM (HaydHass U HAy4YHO-TIOMYJIIpHAasl JUTEpaTypa, ClOBapH,
CIIPaBOYHHUKHU, HHTEPHET-PECYPCHI)

yMEHHE OOBEKTHUBHO OLEHUBaTh MH(GOPMAIMIO O BEIIECTBAX, HX

NpeBpallICHUAX W  [NPAKTHUYCCKOM  INIPUMCHCHHUU U YMCHUC

HCII0Jb30BaTh €€ JJId pCIICHUA y‘—Ie6HO-H03HaBaTeJ'II)HI)IX 3aga4



7.1
7.2
7.3

8.1

8.2

8.3
8.4

9.1

9.2

Brnanenue ocHoBaMu MOHSATUHWHOIO armapara U CHUMBOJIMYECKOTO
A3bIKa XUMUU JIJIS1 COCTaBIIEHUSI POPMYIT HEOPraHUUYECKUX BELIECTB,
YpPaBHEHUN XHMHUYECKHX PEAKLM; OCHOBAMU  XHUMHYECKOH
HomeHkaTypbl (IUPAC u TpuBHambHOI)

YMeHne 00bACHATH CBSA3b MOJIOKEHUs dneMenTa B [leproauueckoit
CUCTEME C YHUCJIOBBIMM XapaKTEPUCTUKAMHU CTPOCHUSI aTOMOB
XUMHYECKHX DJIEMEHTOB (COCTaB M 3apsij sAnapa, oOIIee 4YHCIIOo
AJIEKTPOHOB), PACIPEAEIECHUEM 3JIEKTPOHOB 110 3HEPreTUUYECKUM
YPOBHSIM aTOMOB II€PBBIX TPEX NEPUOJOB, KATHUS U KaJbLUs
[IpeacraBnene O  NEPUOAMYECKONW  3aBHUCHMOCTH  CBOMCTB
XUMHUUYECKHX 3JIEMEHTOB (paguyc aToMa, 3JIEKTPOOTPULIATEILHOCTD),
MPOCTBIX M CIIOXKHBIX BELIECTB OT TIOJIOKEHUSI JJIEMEHTOB B
[lepuoauueckoit cucreme (B MaJlbIX IE€pUOJaX U TJIABHBIX
MOJArPYMIAax) U 3JEKTPOHHOTO CTPOEHUS aTOMa

YMmenue kinaccuuuupoBarh:

XUMUYECKUE PJIEMEHTHI

HEOpraHUYECKUE BEIeCTBa

XUMUYECKHUE PEaKINu

YMeHue onpeners:

BAJICHTHOCTh M CTETIEHb OKHUCIICHUS] XUMUYECKUX DJIEMEHTOB, 3apsi]]
MOHA

BHUJI XUMHUYECKOM CBA3M M THUIN KPUCTANIMUECKOW CTPYKTYphHl B
COCTMHEHUSX

XapakTep Cpellbl B BOJHBIX paCTBOpaX BEIIECTB (KUCIOT, OCHOBAHHIA)
OKHCIUTENh U BOCCTAHOBUTEIIb

YMeHne xapakTepru3oBath (U3MUECKUe U XUMUYECKUE CBOMCTBA!
MPOCTBIX BEIIECTB (KHUCIOPOJA, O30H, BOJOPOJI, rpadur, amMmas,
KpeMHu#, a3or, ¢ocdop, cepa, XJop, HATpuM, Kaiauil, Marxuii,
KaJIbIIMH, aJTIOMHHHH, JKEJIe30)

CIIOHBIX BEIIECTB, B TOM YHCJI€ HMX BOJHBIX PacTBOPOB (BOjA,
aMMHaK, XJOPOBOJOPOJl, CEPOBOJOPOJl, OKCHUIbI U TUIPOKCHIBI
metaimoB [-ITA rpymnm, amromunus, meau (II), nunka, xenesa (II u

I1T), oxcuas! yraepoaa (I u IV), kpemuust (IV), azora u pocdopa (111



9.3

10

10.1
10.2

10.3

10.4
11

111

11.2
11.3

11.4

12

121

12.2

12.3

u V), cepol (IV u VI), cepuucras, cepHasi, a30TucTas, a30THasi,
dbocdopHas, yrojbHasi, KpeMHHEBasK KHCJIOTA U UX COJIH)
MPOrHO3UPOBaTh UM  XapaKTepU30BaTh CBOMCTBA BEUIECTB B
3aBHCHMOCTH OT UX COCTaBa M CTPOCHUS, IPUMECHCHHE BEIICCTB B
3aBUCUMOCTH OT WX CBOWCTB, BO3MOXHOCTb IPOTEKaHUs
XUMHYECKUX TPEBPAIICHUN B PA3IMUHBIX YCIOBUSIX

YMeHue COCTaBIISITh MOJICKYJISIPHBIC M HOHHBIC YPaBHEHUS PEaKIUH,
B TOM YHCIIE!

peaxiuii HFOHHOTO OOMeHa

OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIIUi

WUTIOCTPUPYIONINX XUMHUYECKHE CBOWCTBA W3YYCHHBIX KJIAcCOB
(TpyIi) HEOPraHUYECKMX BEUIECTB

MOJATBEPKIAIOIINX FCHETUYECKYIO B3aUMOCBSI3b MEX1Y HUMH
VMeHHe BBIYHUCIIATh (IPOBOAUTE PACUEThI):

OTHOCUTEIIbHYI0 MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEILECTB,
MacCCOBYIO JIOJF0 XMMHYECKOTO JJIEMEHTA B COSAMHCHHUH

MacCCOBYIO JIOJTIO BEIIECTBA B PACTBOPE,

KOJIMUECTBO BEIIECTBA M €r0 Maccy, 00beM Ira3oB

M0 YpaBHEHUSM XHMHUYECKUX DPEAKIMl W HAXOIUTh KOIUYECTBO
BeIeCcTBa, 00BEM M MacCy pEearceHTOB WIH MPOTYKTOB PEaKIIUN
Bnanenue (3HaHME OCHOB):

OCHOBHBIMH ~ METOJJaMHd HAy4YHOTO TIO3HaHWs (HAOJIOJeHue,
U3MepeHHe, YKCIIEPUMEHT, MOJICIUPOBAHKE) IPY U3YUECHUH BEIIECTB
U XMUMHYCCKHUX SIBJICHHWH, yMeHUE CHOPMYJIMPOBATh MPOOIEMYy WU
MPEJIOKUTH MMYTH €€ PEeIIeHUs

Oe3omacHOil pabOThl ¢ XMMHUYECKUMHU BEIIECTBAMHU, XUMHUECKOMN
MOCY/10¥ 1 J1a0OpaTOPHBIM 000PYI0BAHHEM

MpaBUJIaMU 0e30MmacHOTO oOparieHus c BEIIECTBAMH,
HCIIOJIb3YEMBIMH B ITOBCEAHEBHOW JKH3HH, TIPABHJIAMH TTOBEJICHUS B
HeNsiX cOepekeHUs 3I0POBbS U OKpPYKAIOIIEeH MPUPOIHON CPEbI;
MMOHMMaHWe Bpejia (OMaCHOCTH) BO3JICHCTBUS HA KUBBIC OPTaHU3MBI

OHpCIICJ'IéHHLIX BCIICCTB, CII0CO00B YMCHBIICHUS )51

MpeaoOTBPAICHHA UX BPpCIHOTO BOS)ICI\/'ICTBI/U{
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13.1

13.2

13.3

134

135

13.6

13.7

13.8

14

Hamuune MPAaKTUYCCKUX HABBIKOB INIAHUPOBAHUA U OCYIICCTBIICHUSA

CICAYIOIUX XUMHUYCCKUX SKCIICPUMCHTOB:

HU3Yy4YCHUC u OITMCaHHEC (bl/ISI/ILIeCKI/IX CBOMCTB BC€IICCTB,
O3HAaKOMJICHHC C (I)I/I?;I/I‘-IGCKI/IMI/I U XUMHWYCCKUMMU ABJIICHUAMU, OIIBITHI,

HIUTIOCTPUPYIOIIUE ITPU3HAKU IIPOTEKAHUA XUMHUYCCKUX peaKHI/Iﬁ
HN3Yy4YCHUC croco0oB pasaciICHuA cMmecent

IMOJIY4YCHHUE KHUCIOpOoAa MW HU3YYCHHE €TI0 CBOP'ICTB; IMOJIY4YCHHUE
BOOOpPOJda U U3YUCHHUEC €CTO CBOﬁCTB; MOJIYYCHHC YIJICKUCIIOrO rasa u
HU3y4YCHUC C€TO CBOﬁCTB; IIOJIY4CHHUE aMMHAKa W HU3YYCHHE C€ro

CBOWCTB

IIPUTOTOBJICHUE DPACTBOPOB C OIPEAEIEHHOM MacCOBOM JOJIEH

paCTBOpéHHOFO BCIICCTBA

IPUMEHEHHE  MHAUKATOpOB  (JJakMyca,  METWIOpaHXka U
denondranenna) 1 onpeaeNeHus XapakTepa Cpelibl B pacTBOpax

KHUCJIOT U ILIeJIoYei

HCCICIOBAaHNE M OIIMCAHHE CBOMCTB HCOPraHNYCCKUX BCHICCTB
pa3jIMdHbIX KJIACCOB; H3YUYCHUC BSaHMOHCﬁCTBHH KHCIIOT C
METaJlJlaMu, OKCHJaMu MCTAJlJIOB, pPacTBOPpUMBIMU u
HCPAaCTBOPUMBIMU OCHOBAaHMAMU, COJIsIMU, MMOJIy4YCHUC
HEPACTBOPHUMBIX OCHOBaHI/II\/'I; BBITCCHCHHE OAHOr0 METaljia Apyrum
nus3 pacTBOpa COJIN, HUCCICIOBAHUC aM(i)OTepHLIX CBOICTB

TUAPOKCUA0B aITFOMHUHUA 1 HUHKA

PEIICHUC SKCIICPUMECHTAJIBHBIX 3a/1a4 110 TEMaM: «OCHOBHBIE KJIACCHI
HEOPTaHNUYCCKUX COGHHHCHHﬁ)); ((QHGKTpOHI/ITI/I‘-IeCKaH
JUCCOLIN AL, «BakHelme HEMETalIbl U HX COCAUHCHUA»,

«Baxkneiiie MeTalIbl M UX COSANHECHU

XUMHUYECKHE  OKCIEPUMEHTBI,  WJUIIOCTPUPYIOIIUE  MPHU3HAKU
MPOTEKAHUS PEAKINA MOHHOTO OOMEHA; Ka4eCTBEHHBIC PEAKITUU Ha
MPHUCYTCTBYIONIME B BOJHBIX PACTBOPAaX HOHBI: XJIOPHUA-, OpOMHUI-,
wonua-, cynbdar-, ¢ocdar-, KapOoOHAT-, CHIMKAT-aHUOHBI,
TUAPOKCUA-UOHBI, KATHOHBI aMMOHUSI, MATHUS, KaJIbITUS, ATFOMUHHS,

xenesa (2+) u xenesa (3+), menu (2+), nuHKA

YMmeHnue:



141

14.2

NPEICTaBIATh PE3yAbTaThl 3KCIEpUMEHTa B (opMe BBIBOJIOB,
JI0Ka3aTeIbCTB, I'paMKOB M TAOJUI] M BBIABIATH SMIMPUYECKUE
3aKOHOMEPHOCTH

YCTAQHABIMBAaTh  CBSA3M  MEXIYy  pealbHO  HaOII0aeMbIMU
XUMUYECKMMH SBICHUSAMU U IIPOLIECCAMM, IPOUCXOIALIUMU B

MaKpo- U MUKPOMHPE, OOBSICHIATh PUYHMHBI MHOTOOOpa3usl BEIIECTB



INIEPEYEHD 2JIEMEHTOB COIAEPKXAHUS, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU

Koxa

11

1.2

1.3

14

1.5

1.6

2.1

2.2

2.3

HpOBepﬂeMLIﬁ IJIEMEHT COAECPKaHUSA

[lepBoHavalIbHBIE XUMUYECKUE TTOHSATHUS
YucTteie BemecTBa 1 cMecu. CrIocoOBI pasiesieHus: cMecei

ATOMBEI H MOJICKYIJIBI. Xumuueckue d3neMeHThl. CHMBOJBI XHMHYSCKHX

9JICMCHTOB. HpOCTBIe " CJIOKHBIC BEIICCTBA.

Xumuueckass Qopmyna. BaneHTHOCTb aTOMOB XHWMHYECKHX JJIEMEHTOB.

CTeneHb OKHCIICHUS

3aKOH TIOCTOSIHCTBA COCTaBa BCIICCTB. OTHOcuTEeNbHAs aTOMHAas Macca.
OrHocuTenbHas MOJICKYJIsIpHasd Macca. MaccoBas g0 XUMHAYECKOT'0 DJIEMCHTA

B COCIUMHCHHNU

KomuuecTBo BemectBa. Monb. MomsipHass macca. MoJisspHbIii 00bEM Ta30B.

Bzanmocsa3b KOJINMYCCTBA, MACChI K YKUCJIa CTPYKTYPHBIX CAWMHUI] BEIICCTBA

duznyeckue U XUMUUYECKHUE SBIICHHSA. XHUMHYECKas peaKkuusg u et IIPHU3HAKU.

3aKOH COXpAaHEHMS MACChI BEILIECTB. XUMHUECKHE YPaBHEHUS

[lepnonnueckuit 3axkoH u llepuoanueckas cucrtemMa XMMHUYECKUX DHJIEMEHTOB

J.1. MenneneeBa. CTpoeHrne aTOMOB

[lepuonnueckuit 3akoH. lleprognueckas cucreMa XUMHUYECKHUX 3JIEMEHTOB
.. Menneneesa. Ilepuoapr u rpynmbl. OU3HUECKUd CMBICT MOPSIKOBOTO

HOMEpa, HOMEPOB NICPUOJa U I'PYIIIIBI JICMCHTA

Crpoenue atomoB. CoctaB aTOMHBIX sifiep. M3oTonbl. DnekTpoHsl. CTpoeHue
AJIEKTPOHHBIX O00O0JIOYEK aToMOB TepBhIX 20 XUMHUUYECKHX DJIEMEHTOB

[Tepuonnueckon cucremsl /.. Menneneesa

3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XUMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX
MEePUOIOB, KalWs, Kalblus (paguyca aToOMOB, SJEKTPOOTPHUIIATEIHLHOCTH,
METANIUYECKMX W HEMETAUIMYECKMX CBOWCTB) M WX COCAUHECHUH B
COOTBETCTBHH C TOJOKEHHEM »dJeMeHTOB B I[lepmommnueckoil cucreme u

CTPOCHUCM HUX AaTOMOB

CtpoeHue BelecTBa



3.1

3.2

4.1

4.2

4.3

4.4

4.5

4.6

4.7

4.8

4.9

Xumnueckass cBsi3b. KoBajieHTHast (MOJisipHAsE M HEMOJISIpHAsl)  CBSA3b.
DNEeKTPOOTPULIATEIBHOCTh ~ XUMHUYECKUX  3JeMEeHTOB. oHHas  CB3b.

Meramuueckas CBSI3b

Tunel KpUCTAIUIMYECKUX PEUIETOK (aTOMHas, WOHHAs, MeTaJInyecKas),
3aBUCUMOCTb CBOMCTB BELIECTBA OT THUIIA KPUCTAUIMYECKOU PEIIETKA U BUJIA

XUMHUYECKOH CBI3U

Baxwnelime npeacraBuTeNM HEOPraHUYECKHX BemecTB. Hemeramnbl u ux

COCIUHECHUA. Meramisl 1 uX COCAUHEHUA

Krnaccudukanuss ¥ HOMEHKIaTypa HEOPraHMYECKUX COCIMHEHHH: OKCHIOB
(coneobpa3zyromue: OCHOBHBIE, KHCJIOTHBIE, amQoTepHbIC) u
HecoJieoOpa3yloye; OCHOBaHWH (WIEIOYM M HEPACTBOPUMBIC OCHOBAHUS);
KHACJIOT (KUCIIOPOACOJEpKaMe M OECKHCIOPOAHBIE, OIHOOCHOBHBIE H

MHOT'OOCHOBHBIC); COJICH (CPEIHUX M KUCITBIX )

O®u3nyeckue M XHUMHUYECKHE CBOMCTBA IPOCTHIX BEIIECTB-HEMETAIJIOB:
BOJIOPO/Ia, XJIOpa, KHUCIOpOo/ia, Cephl, a30Ta, pocdopa, yrieponaa, KpeMHU

®du3nyeckue M XMMHYECKHUE CBOMCTBA MPOCTHIX BEUIECTB-METAIJIOB: JIUTHS,
HATpUsl, KK, MarHusl ¥ KaJIbIMs, aJTIOMUHHUS, Kejie3a. DICKTPOXUMUYECKUMA

paa HaHpH)KeHI/Iﬁ MCTaJ1JIOB

dusnueckue U XMMUYECKHE CBOICTBA BOJOPOAHBIX COCIMHEHUNH HEMETAILIOB!
XJIOPOBOZOPO/A, CEPOBOIOPO/Ia, aMMHUAKA

duznyeckue U XMMUYECKUE CBOMCTBA OKCHUIOB HemeTayios: cepsl (IV, VI),
azota(Il, IV, V), docdopa(Ill, V), yrnepona(ll, IV), kpemuusa(IV). [lonydenue
OKCHJIOB HEMETAJIIIOB

Xumunyeckue cBoiicTBa okcu10B: MetaiioB [A—IIIA rpynn, nunaka, menu(Il) u

xeneza(Il, III). [TomyueHnne okCH10B METAIIIIOB

XUMHYECKHE CBOMCTBA OCHOBAaHUI U aM(OTEPHBIX FMAPOKCUI0B (Ha IpUMepe
TUIPOKCUIOB AQIFOMMHHUSA, JKejle3a, LuHKa). IlosydyeHne ocHOBaHMM U
aM(pOTEepHBIX THIPOKCH]IOB

OO6mme XMMUYECKHE CBOMCTBA KUCIIOT: XJIOPOBOJAOPOIHOM, CEPOBOIOPOTHOM,
CEpHHUCTOM, CepHOM, a30THOH, (HocHOopHOIA, KPeMHHEBOH, yroibHOH. Ocolbie
XUMHUYECKHE CBOWMCTBA KOHIIEHTPUPOBAHHOW CEpPHOM M a30THOM KHCIOT.

HonyquMe KHUCJIOT

OOme xuMu4yeckue cBoiicTBa cpennux coneil. [lomydenue coneit



4.1

4.1

4.1

5.1

5.2

5.3

5.4

5.5

6.1

6.2

6.3

[Tonydenue, cobOupaHue, pacro3HaBaHWE BOJOPOJAA, KHCIOpPOJa, aMMHAKa,

YTIIEKUCIIOTo ra3a B JlabopaTopuu

[Tonyyenne aMMuaka, CEpHOM M a30THOW KUCJIOT B MPOMBINIIIEHHOCTH. O01mme

CIIOCOOBI MMOJIy4YCHH A MCTAJIJIOB
I'eneTnueckas CBA3b MCXKAY KilaCCaMU HCOPTaHUYCCKUX COGI[I/IHGHI/If/’I

XuMmudeckue p€akuuu

Krnaccudukanus XuMHUECKHX PEaKLUi IO pa3IndHbIM IPU3HAKAM: TI0 YHCITY U
COCTaBy YYacCTBYIOUIMX B PEAKIMH BEILIECTB, MO TEIUIOBOMY 3(dexTy, mo

M3MEHEHMIO CTEIICHSH OKHMCICHUS XUMUUECKUX JJIEMEHTOB

TermnoBoit APPeKT XUMUYECKOH peaknuu, TEPMOXUMHUYECKHE YpPaBHEHUS.

OK30- 1 OQHIAOTCPMHUUCCKUC PCAKIINH. TepMOXI/IMI/I‘IeCKI/Ie YpaBHCHUA

OKuCINTEIBHOBOCCTAHOBUTEIbHbIE peakiMy. OKUCIUTEIN U BOCCTAHOBUTEH.
IIponieccbl  OKUCIIEHMST M BOCCTAHOBJCHMs.  OJEKTPOHHBIA  OanaHc

OKHCJIUTEILHOBOCCTAHOBUTEIIHHOM pC€aKnuun

TeopI/IH BHCKTpOHI/ITI/I‘l€CKOﬁ Jucconuanuu. KaTI/IOHLI, AHHOHBI. 9J'ICKTpOJ'II/ITBI

1 HEINEKTPoJnThl. CUIIbHBIC U c1a0ble AMEKTPOIUTHI. CTENEeHb TUCCOIAIUN

Peakuum moHHOrO0 0OMEHA. Y CIIOBUS MPOTEKAHUS PEaKIMii HOHHOTO 0OMeEHa,

MIOJIHBIE M COKpAIEHHBIE HOHHBIE YPABHEHUS peaKIuil
XUMUS U OKpy’Karolas cpeja

BemecrBa m Marepuansl B IOBCEJHEBHOW JKH3HM 4YelloBeKa. besomacHoe
UCIOJIb30BaHUE BEIIECTB M XMMUYECKHUX peakuuil B jaboparopuu U OBITY.

HepBaﬂ IIOMOIIb TP XUMHUYCCKUX OKOT'aX U OTPABJICHHUAX

XUMHUYECKOe 3arps3HEHHE OKpyXarouiel cpeabl (KHCIOTHBIE JIOXK[H,
3arpsi3HEHUE TOYBbI, BO3[yXa U BOJOEMOB), CIOCOOBI €ro MpeAO0TBPALIECHUS
[IpenensHas nomyctumasi koHueHTpauus Bemects (IIJIK). Ponp xumun B
pelIeHNH HKOJIOTHYECKUX NpolieM. YcuieHue MapHUKOBOro 3¢¢exTa,

pa3pylieHue 030HOBOTO CIIOSI

[Ipumenenue cepsl, azoTa, pocdopa, yriepoaa, KpEMHHUS U UX COEIMHEHUH B
OBITY, MEIMIIMHE, NMPOMBIIUIEHHOCTH U CEIbCKOM Xo3sicTBe. IIpuMeHeHue
METAJJIOB U CIUIAaBOB (CTallb, YYT'YH, IIOpATIOMHHHMI, OpoH3a) B OBITY H
MPOMBIIIICHHOCTH UX coequHeHuH. [IoHsATHE 0 KOPPO3UHN METAIIIOB, OCHOBHBIE

CIOCOOBI 3aIIUTHI X OT KOPPO3UHU



6.4

6.5

7.1
7.2
7.3

[TpupoaHble HMCTOYHHMKH YTIIEBOJOPOJOB (Yroib, MPUPOAHBIA Ta3, HEPTH),

MPOAYKTHI MX MepepaboTku (OEH3MH), UX POJIb B OBITY M MPOMBIIIJIEHHOCTH

[lepBoHavabHBIC TTOHATHSA 00 OPraHMYECKUX BEIIECTBAX KaK O COCIMHECHHSIX
yriaepoja (MeTaH, 3TaH, STWUJICH, AlETUJICH, 3TaHOJ], TJIUIEPHUH, YKCYCHas
kuciota). [loHsaTHE O OMOJIOTMYECKM BaXKHBIX BEIECTBAX: XXKUpaX, OeiKax,

YIieBOJaX — M UX POJIM B )KU3HU YeJIOBEKa
Pacuérnr:

o GpopmyaM XUMHUYIECKUX COSTUHEHUN

Macchl (MaccoBOi) 10JIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE

10 XUMHUYCCKHUM YpaBHCHHAM



YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Xumusi: 8- kitacc: 6a30BbIN ypOBEHb: YUeOHUK; 5-€ U3/1aHue, epepaboTaHHOe
[Mabpuensn O.C., OctpoymoB W.I'., CnaakoB C.A. AKIMOHEpHOE 0OIIECTBO
«M3marensctBo «IIpocBemenue»

» Xumust: 9-i1 knacc: 0a30BbIid YPOBEHb: YUECOHUK; S-€ U3aHue, IepepadoTaHHOE
["a6puensn O.C., Octpoymos U.T'., CnaakoB C.A. AKiMOHEpHOE 0OIIECTBO

«I/IB,[[EITGJ'ILCTBO ((HpOCBeHleHI/IG»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

OI'C Mos mkoa

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

OI'C Mos mkona
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