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HOACHUTEJIBHAA 3AIIUCKA

Pabouast nmporpamma yuyeO6HoOro npeamera «Xumus. bazoBbliil ypoBEeHB 15
oOydJarommxcs ¢ 3aJepKKoi ncuxudeckoro passutus (manee — 3I[1P) Ha yposHe
OCHOBHOI'O 00I1IEr0 00pa30BaHUs COCTaBJIEHA HA OCHOBE
. denepanabHOro rocyAapCTBEHHOr0 00pa30BaTEIbHOIO CTaHAapTa OCHOBHOTO
obmero obpazoBanus (IIpuxaz Munnpocsemenuss Poccun ot 31.05.2021 r. Ne
287) (manee — ®I'OC 000),

. denepaibHON aJalTUPOBAHHOW 00pa30BaTENbHONW MPOTrpaMMbl OCHOBHOTO
oOmiero oOpa3oBaHUs I OOYYAIOMIMXCS C OTPAHUYEHHBIMU BO3MOXKHOCTSIMHU
3mopoBbs (IIpuka3z Munmnpocsemenns: Poccun ot 24 Hosi6pst 2022 1. Ne 1025),

. denepanbHO pabodeil mporpaMMbl OCHOBHOTO 0OIIEero oOpa3oBaHUS
ydeOHoro npeamera « Xumusi. bazoBblil ypoBeHBY

. denepabHOM TPOrpaMMbl BOCHHUTAHHUS, C YYETOM PACHPEACIICHHBIX I10
KJlaccaM TPOBEPsieMBbIX TPeOOBaHWI K pe3yibTaTaM ocBoeHUs DeepanbHOMN
aJanTUPOBAHHONM  00pa30BaTENbHOW  MPOrpaMMbl  OCHOBHOTO  OOIIETro
oOpa3oBaHus JJ1s1 00yYaIOIIMXCA C 3aJIEPKKOM IMCUXUYECKOTO Pa3BUTHS.

C U3MECHEHUSIMH, YTBEPKIEHHBIMU

. [Ipukazom MunucrepctBa mnpocBelieHust Poccuiickoit ®denepaunn oT 8
okTsi0pst 2025 1. Ne 729 "O BHeceHUM HM3MEHEHHUW B HEKOTOpBIC MPHUKA3bI
MunucrepctBa  mpocBenieHuss  Poccuiickoii  Depepanum, — Kacaromuecs
denepabHBIX 00pa30BaTENbHBIX MPOrPaMM HayaldbHOTO 00IIero oOpa3oBaHUS,
OCHOBHOTO 00111eT0 00pa30BaHUsI U CpeIHET0 00111ero oOpa3oBaHus";

. [Ipukazom MunucrepcrBa mnpocsemieHust Poccuiickonn ®enepaunu ot 10
HOs10ps 2025 1. Ne 808 "O BHeceHMM HM3MEHEHUW B HEKOTOPBIE IPUKA3bI
MunucrepctBa  mpocBenieHust  Poccumiickoit  Depepanum, — Kacaroumuecs
dbenepanbHbIX 00pa30BaTENIbHBIX MPOrpaMM HAYaJIbHOTO OOIIEero oOpa3oBaHUs,
OCHOBHOTO 00111eT0 00pa3oBaHusl U CpeIHero o01iero oopazopaHus”

OOyuaromuecss ¢ 3aJ€pKKOM  TCHUXWYECKOTO  PAa3BUTHUSl  TMOJTYYaroT
o0pa3zoBaHue, COMOCTABUMOE 110 UTOTOBBIM JOCTHKEHUSM K MOMEHTY 3aBEpIICHUS
IIKOJLHOTO OOy4eHUsi ¢ 00pa30BaHWEM HOPMOTUIMYHBIX CBEPCTHUKOB, 00ydasich
Mo aJanTUpOBaHHOW pabodeit mnporpamme. OOydeHHE 1O aJaNTUPOBAHHOM
paboueii mporpamMme IS y4aluxcs C 3aJCp>KKOW TICUXMYECKOTO Pa3BUTHS
OpraHU30BaHO COBMECTHO v HOPMOTUITUYHBIMU y4aIuMUCs B
00111e00pa30BaTeIbHOM KJjlacce.

[Iporpamma mo Xxumuu Aa€T TMPEJACTaBICHHE O IENsIX, OOIIel CTpaTeruu
OoOy4eHMs, BOCIHTAHHS ¥ Pa3BUTUA OOYYAIOIIUXCS CPEICTBAMH Y4eOHOTO
npeaMera, YCTaHaBJINBAET o0s13aTeNIbHOE peaMETHOE coJiepKaHue,
npeaycMaTpUBaeT paclpeesieHde ero 1o KjiaccaM M CTPYKTYpUPOBAaHHE IO
pazienaM M TeMaM MPOrpamMMbl MO XUMHUHU, OMNPEIENIeT KOJWYECTBEHHBIC H
KaueCTBEHHbIC XapaKTEPUCTUKU coJiepKaHus, PEKOMEHTyEMYIO
MOCJIEAOBATEbHOCTh U3YUYEHUS] XHUMHUU C YY4E€TOM  MEXKMOPEAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBsI3€H, JIOTUKM y4eOHOTO TMporecca, BO3PACTHBIX
0COOEHHOCTEM OOydYarommMxcs, OIpeAeNseT BO3MOXHOCTH TNpeaMera  Juls



peanu3anuu TpeOOBAHMI K pe3yJbTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTeIbHOU
porpamMMbl Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHMs, a Takke TpeOOBaHUM K
pe3ynbTaTamM 00y4YeHUs XUMUW Ha YPOBHE LieNIeH M3YUYEHUs TIPEeIMETa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATEIILHOM JIEITENbHOCTH OO0YYalolerocss Mo OCBOEHUIO
y4e0HOT0 COIepKaHUS.

3HaHWE XWMHH CIY)KUT OCHOBOW Il (DOPMHUPOBAHHS MHPOBO33PEHUS
00y4aroIerocsi, €ro MpeJCTaBICHUNH O MAaTepUAIBHOM €IMHCTBE MHpPA, BAXKHYIO
posib urparotT GopMHpyeMble XHUMHEH MPEACTABICHHUS O B3aMMOINPEBPALICHUSX
PHEPrud M 00 SBOJIOIMHU BEIIECTB B MPUPOJE, O IMYTAX PEHICHUS TriI00aJbHBIX
mpo0JIeM YCTOWMYMBOTO PA3BHUTHUSI YEIOBEUECTBA — CHIPHEBOM, IHEPTETHUYCCKOM,
MUIIEBOM U 3KOJIOTUYECKON O€30MaCHOCTH, MPOOJIEM 3PaBOOXPAHEHHUS.

N3yuyenne xummu:

CIOCOOCTBYET  peajiu3allid  BO3MOXKHOCTEM  JJIi  caMOpa3BUTUA |
dbopMHUpOBaHUS KYJIbTYphI IUYHOCTH, €€ 001Iel U (PYHKIIMOHATILHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMHPOBAHUE MBIIIJICHUS U TBOPUYECKUX CIIOCOOHOCTEH
oOy4aroluXxcsi, HaBBIKOB HMX CAMOCTOSTEIbHOM  y4eOHOW  JESTEebHOCTH,
AKCIIEPUMEHTAIILHBIX M HCCIEIOBATEIbCKUX YMEHUM, HEOOXOAMMBIX KaK B
MOBCEIHEBHOM JKU3HU, TaK U B TPO(PECCHOHATLHOM JIEATEIbHOCTH;

3HAKOMUT CO CHeUU(UKON HAy4YHOrO MBIIUICHUS, 3aKJIaJIbIBA€T OCHOBBI
LEJIOCTHOTO B3JIsia HA €AUHCTBO NPUPOIBI M YEIIOBEKA, SABJISIETCS OTBETCTBEHHBIM
3TanoM B (pOPMHUPOBAHUU €CTECTBEHHO-HAYYHOI IPaMOTHOCTH 00YYarOLUXCS;

croco0CcTBYyeT (OPMUPOBAHUIO I[EHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAy4YHbIM 3HAHUSAM, K IPUPOJIE, K YETOBEKY, BHOCUT CBOM BKJIaJ B 3KOJIOTMYECKOE
oOpa3oBaHue 00yJarOIUXCsl.

JlanHbpie HampaBlieHUS B OOYYEHHHM XUMHH OOECIEYMBAIOTCS CHEIU(PUKON
colepKaHusi  y4eOHOro  mpeaMera, KOTOPbIA  SIBJISIETCS  MEJaroru4yecku
aJanTUPOBAHHBIM OTpaKeHHEM 0a30BOM HAYKM XMMHUU HA ONPENEIEHHOM ATane e
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIIET0 00pa30oBaHUS OPUCHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbl IMMEPBOHAYAIBHBIX TMOHSATHUN XWUMHUHU, OCHOB
HEOPTaHMYECKOM XHUMHH U HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TOHSITUN
OPTaHUYECKON XUMUHU.

CtpykTypa coaepkaHusl MPOrPaMMbl MO XHUMHH CHOPMHPOBAHA HA OCHOBE
CUCTEMHOr0 mnoaxoaa K e€ usydeHuro. CoaepikaHue CKIAIbIBAETCS U3 CUCTEMBI
MOHATUN O XUMUYECKOM 3JIEMEHTE U BELIECTBE U CUCTEMBI OHATHUN O XUMUYECKOU
peakiuu. O0e OSTU CHUCTEMBl CTPYKTYpPHO OpraHW30BaHbl [0 MPUHIUITY
MOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUI HA OCHOBE TEOPETUYECKUX IMPEACTABICHUN
pPa3HOro ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHUSI KAK OCHOBBI BCETO €CTECTBO3HAHUS;



— Ilepuoanueckoro 3akonHa /1. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XMMHH;

— YUYEHUS O CTPOCHHUH aTOMa U XUMUYECKOH CBSI3H;

— TpencTaBieHU 00 DIEKTPOJUTHYCCKON MHUCCOIMAIlMMA BEIIECTB B
pacTBopax.

Teopernyueckue 3HAHHS PACCMATPUBAIOTCS HA OCHOBE HMIIUPUYECKHU
MOJIYYEHHBIX U OCMBICIICHHBIX (PAKTOB, Pa3BUBAIOTCS MOCJIEI0OBATEIBLHO OT OJIHOTO
YPOBHSI K JPYyroMy, BBIMONHAS (GYHKIUA OOBSICHEHHS ¥ TMPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHUSI U BO3MOXKHOCTEU MPAKTUYECKOrO MPUMEHEHUS U MOJIYyYEHUS
M3y4aeMbIX BEIIIECTB.

OcBoeHue mporpaMMbl IO XHMHUHU  CIOCOOCTBYET  (HDOPMUPOBAHUIO
MPEACTABICHUS] O XUMHYECKON COCTABISIONIEN HAYYHOW KapTUHBI MUpa B JIOTHKE
e€ CHCTEeMHOW NPUPOJbI, IIEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHUIO U
MeTOJaM TO3HaHMs B Hayke. M3yueHue XUMHUU TPOUCXOJUT C IPHUBICYECHUEM
3HAaHWM W3 paHee H3YYEHHBIX Yy4eOHBIX NpeaMeToB: «OKpYKaIOMUA MUDPY,
«buonorus. 5—7 kinacce» U «duszuka. 7 Kiaccey.

[Ipy wu3ydyeHUH XUMHUH TNPOUCXOAUT (POopMUpOBaHUE 3HAHUU OCHOB
XUMHUUYECKON HayKHd Kak 00JIaCTM COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKOU
JIEATEIIBHOCTH 4YeJIOBEKa M KAaK OJIHOTO W3 KOMIIOHEHTOB MHUPOBOHN KYJIBTYpHI.
3amaya y4eOHOro mpeaMeTra COCTOMT B (POPMHUPOBAHUU CHCTEMbl XHMHUYECKHX
3HAHUN — Ba)KHEUIINUX (PaKTOB, MOHATHH, 3aKOHOB M TCOPETUUCCKHUX TOJIOKCHUM,
JIOCTYIHBIX 00OOIIEHU MHUPOBO33PEHUECKOTO XapakTepa, s3blka HayKH, B
NpPUOOIIEHUH K HAyYHBIM METOJaM TMO3HAaHWUSI TPU HM3YYEHUU BEILIECTB U
XUMUYECKUX PEaKIui, B HOPMUPOBAHUH U PA3BUTUHU MO3HABATEIHHBIX YMEHUN U
WX TPUMEHEHHU B Y4eOHO-TIO3HABATEIbHOM U Y4eOHO-HCCIEA0BATEIbCKOM
NeSATeIbHOCTH, OCBOCHHMM TpaBUJI OE30MacHOTO OOpalleHUs C BEIIeCTBAMHU B
MMOBCEHEBHOM KU3HHU.

[Ipu M3yyeHUM XUMUU HAa YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUsl BaXKHOE
3HauEHUE MPUOOPENH TaKHe 111, KaK:

— (dopMupoBaHHE WHTEIJICKTYaIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caM0OOOpa30BaHUI0, COTPYAHHUYECTBY, CAMOCTOSITCIIbBHOMY MPUHSITHIO PEIICHUNH,
CIIOCOOHOM aIanTUPOBATHLCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM JKU3HU;

—  HampaBJICHHOCTh  OOy4YeHHsI Ha  CHCTeMaTH4YeCKOoe IMPUOOIICHUE
OOy4JarommMxcsi K CaMOCTOATENbHON IM03HABATEIBHONW JESITEIIbHOCTH, HAYYHBIM
METO/JaM TMO3HaHUs, (GOPMHUPYIONUM MOTHBALMIO M Pa3BUTHE CIIOCOOHOCTEN K
XUMUH,

— obecrnieyeHue yCIOBHM, CIOCOOCTBYIOLIUX MPUOOPETEHNIO 00YyHarOIUMUCS
OTBITa PAa3HOOOPA3HOUN NEATENTHHOCTH, TMO3HAHUS M CAaMOIIO3HAHUS, KITFOUEBBIX
HaBBIKOB (KJIFOYEBBIX KOMIIETEHI[MI), MUMEIOIIUX YHUBEPCAJIbHOE 3HAUEHUE ISl
Pa3JIMUHBIX BUJIOB JEATEIbHOCTH;



— ¢opmupoBanue oOmeld (YHKIMOHATIBHON M eCTECTBEHHO-HAYYHOMH
IPaMOTHOCTH, B TOM UYHCJE YMEHUU OOBACHATH M OICHUBATH SIBJICHUS
OKPY’KAIOLIEr0 MUpa, UCIOJb3YS 3HAHUS M OMBIT, MOJYYEHHBIE NPU H3YYEHUHU
XUMHUHM, TNPUMEHITh MX TMPU PEIIeHUH MpoOJieM B TOBCEIHEBHOW XKU3HU W
TPYZIOBOU JIEATENBHOCTH;

— ¢opMmupoBaHHEe Yy OOYYAOMIMXCS TyMAaHUCTUYCCKUX OTHOIICHHM,
MOHMMAHUSl IIEHHOCTHM XUMHUYECKUX 3HAHUW MJi1 BBIPAOOTKU HSKOJIOTMYECKU
1eJeCO00pa3HOro TMOBEIECHUS B OBITY M TPYIOBOM JESITEIBHOCTH B IEJSIX
COXPaHEHHMS CBOETO 3J0POBbS U OKPYKAKOUIEH TPUPOTHON CPEIbI;

— pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIOCOOHOCTEW K CaMOKOHTPOJIO U
CaMOBOCIIMTAaHHIO Ha OCHOBE YCBOCHHS OOIIEYETIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MpOQuisi U HAMPABICHHOCTHU JaJbHEUIIIETO
oOy4eHHUs.

OO0miee 4YMCIO YacoB, OTBEAEHHBIX JUISI HU3YYEHHUS] XUMUU Ha YPOBHE
OCHOBHOT'O 00111ero o0pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 vacos (2
yaca B HeJIel0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).

Aoanmupoeannas paboyas npocpamma Y4e€OHOTO TmpeaMeTa «XHUMHS»
peanusyercsi B €IUHCTBE Y4e€OHOM M BOCHHUTATEIBHON AEATEILHOCTU IIKOJBI B
COOTBETCTBHUH ¢ paboueit mporpammoit Bociiutanust MKOY «Tykcunckas OOUD».
[Ipy peanuzanmu TOpPOrpaMMbl  YUHUTENb  HUCIOJIB3YET BOCIIUTATENbHBIC
BO3MOXKHOCTH opranuzanuu  ypoka (Moaynb «1IKOTBHBIN YypOK» MPOTpaMMBI
BocnuTanus).OcHOBHasi 3amadya Mojynsi - UCHOJB30BaTh B BOCIHMTAHUU JIETEH
BO3MOXXHOCTH IIKOJBHOTO YpOKa, MOJACPKUBATh MCIOJIb30BAHHE Ha YypOKax
WHTEPAKTUBHBIX (OPM 3aHATHUH C y4dalIUMHUCA. YPOK — OTO OCHOBHas (opma
oOy4denus, u cpepa, B KOTOpOi, B OCHOBHOM, ITPOUCXOAUT IIKOJILHOE BOCIIUTAHHUE.
[TopToMy BO BpeMsi MPOBEICHHS YpOKa NPEANOJaraercs JIUYHOCTHBIM POCT
o0yyJaroIerocss yepe3 JOCTHKEHHUE, MPEXKE BCETro, JUYHOCTHBIX PE3yJbTAaTOB, a
Janee - MeTarpeMETHBIX U TIPEIMETHBIX.

Peanmuzanust ~ BOCHUTATENbHOrO  MOTEHIMAIa  ypoKa  MOPEAnojaraet
clIeyolee:

- HCIOJIb30BAaHUE BOCIHUTATEIBHBIX BO3MOXKHOCTEM COJAEpKaHHUS y4eOHOTro
npeaMera yepes JEMOHCTPAIUIO AETSAM MPUMEPOB OTBETCTBEHHOTO, IPaKAaHCKOTO
MIOBEJICHMS, TIPOSBICHUS YCIOBEKOIIOOHUS M J0OpOCEepPASYHOCTH, Yepe3 IOI00p
COOTBETCTBYIOIIUX TEKCTOB Il YTCHWS, 3adad JUIsl PEIIeHUs, MPOOJIEMHBIX
CUTYaIHH JJ1s1 00CYKICHUSI B KJIACCE;

- YCTAHOBJICHUE JIOBEPUTEIILHBIX OTHOIICHUN MEXAY YUYEHUKAMHU, YUUTEIEeM
Y YYCHUKAMU;



- TpPUMEHEHHE Ha YpOKEe HHTEPAKTUBHBIX (OopM pabOThl ydalluxcs:
VUHTEJUIEKTYaJIbHbIX  WIP, CTUMYJHPYIOUIMX II03HABATEIBHYIO  MOTHBALMIO
IIKOJIBHUKOB; BKJIIOUEHHE B YPOK HWIPOBBIX IIPOLELYpP, KOTOPBIE IOMOTArOT
NOJJIEP>KaTh MOTHUBALIUIO AETEH K NOJyYECHHIO 3HAHUU.

3ajaun BOCIIMTAHUS BBICTPOCHBI TaK, YTO HA KaXJOM CIEAYIOIIEM YPOBHE
oOpa3oBaHMsI ~ YCJHOXHSIOTCA  JIMYHOCTHBIE  PE3YyJbTaThl,  JOCTUTHYTHIE
O0Oy4arOIIMMHUCH.

JIM4HOCTHBIE  pe3yJbTaThl OCBOEHHUS Y4YeOHOro mnpeaMera «XHUMHUS»
VUQUUMUCS € 3A0ePAHCKOU NCUXUYEeCKO20 pa3eumusi COOTHOCSITCS C II€JIEBBIMU
OPUEHTHpPAMHU  pE3yJIbTaTOB BOCHUTAHUS HA YPOBHE OCHOBHO20 — 00WE20
00paA308aHUsL:

I'pa:xxnanckoe BocnuTanue

3HAOUM W [PUHUMAIOIMHA  CBOK  POCCHUHCKYIO  I'PaXKIAHCKYIO
UJCHTUYHOCTh B TIOJUKYJIBTYPHOM H MHOTOKOH(ECCHOHAJIBbHOM POCCHICKOM
o011ecTBe, B COBPEMEHHOM MUPOBOM COOOIIIECTBE.

[IposBisAOIMI yBa)KE€HUE, LIEHHOCTHOE OTHOLICHHE K TOCYAapCTBEHHBIM
cuMBoJiaM Poccun, npazaHukam, TpagunusaM Hapoaa Poccnn.

IloHnMaromuii W IPUHUMAIOIIMKA CBOK  COIPUYACTHOCTH IIPOLIIOMY,
HacTosAlEeMY M OynyiieMy HapojaaM Poccuu, ThICsUeneTHEN UCTOPUM POCCUNCKOM
rOCyAapCTBEHHOCTH.

[IposiBAsIOIIMI TOTOBHOCTh K BBIMOJIHEHHIO OOSI3aHHOCTEN TpaKJaHWHA
Poccuu, peanuzanmu cBOUX IrpaKIaHCKUX IIPaB U CBOOO/.

OpueHTHpOBAaHHBIM HA Yy4YacTHE€ Ha OCHOBE B3aUMOIIOHMMAaHUS U
B3aMMOIIOMOUIM B Pa3HOOOpa3HOM COIMAIbHO 3HAYMMOM JEATEIbHOCTH, B TOM
quclie TyMaHUTapHOU (0OpOBOJIbYECKUE aKIIUH, IIOMOILb HY>KJAIOIIUMCS U T.I1.).

[IpuHUMarOmMiA yyacTue B U3HHM IIKOJIBI (B TOM YHCIIE CaMOYIpaBJeHUE),
MECTHOTO COOOIIECTBa, POAHOTO Kpasl.

Bripaxkatonuit HenpusTie JTH000M TUCKPUMHUHAIIMKA TPaKJIaH, MPOSBICHUN
IKCTPEMH3MA, TEPPOPU3MA, KOPPYIILIMH B OOILECTBE.

IMaTpuoTn4yeckoe BOCIUTAHUE

Co3Haromnuii CBOI0 ATHOKYJIBTYPHYIO MJICHTUYHOCTb, JIIOOSIIUNA CBOM HApO/I,
€ro Tpaaulnu, KyJIbTYpYy.

[IposiBisirOIMI  yBa)K€HHUE, IIEHHOCTHOE OTHOLICHHE K HCTOPUYECKOMY H
KyJbTYPHOMY HacCJEQUI0 CBOEro MW Jpyrux HapoxoB Poccuu, cumBomiam,
npa3JHUKaM, [aMIATHUKaM, TpPaJWLMsAM HApOJOB, IPOKMUBAKOIIMX B POJHON
CTpaHe.

CoszHaromuii ce0st maTpUOTOM CBOEro Hapojaa W Haponaa Poccuum B 1enowm,
CBOIO O0IIEPOCCUICKYIO KYJIBTYPHYIO UACHTUYHOCTb.



[IposiBnsiromnii UHTEPEC K MO3HAHUIO POJHOTO fA3bIKA, UCTOPUH, KYJIbTYPbI
CBOET0 HapoJa, CBOEro Kpas, Ipyrux HapoaoB Poccuu, Poccuiickon denepannm.

3HAONMI 1 yBa)Xalomuid O0EBbIC TIOJIBUTH, U TPYAOBBIC JTOCTHKEHUS CBOUX
36MJISIKOB, JKHTEJEH CBOETrO Kpas, Hapojma Poccum, repoeB M 3allUTHHKOB
OreuecTBa B IPOILIOM U COBPEMEHHOCTH.

3HaOmMUM U yBaKaOIIUN AOCTHKEHUs Hamied obmeit Ponunsl — Poccuu B
HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX.

JlyXOBHO-HPABCTBEHHOE BOCIIUTAHUE

3HAIOWNN U YBaXAIOIINI OCHOBBI JYXOBHO-HPABCTBEHHOW KYJIBTYPhI CBOETO
Hapoja, Ipyrux Hapoaos Poccumn.

Bripaxkaronmmii TOTOBHOCTh OLICHMBAaTh CBOE€ TIOBEICHUE U TMOCTYIKH,
MOBEJACHNUE W TOCTYNKH APYTHUX JIFOJCH C MO3ULIHUN TPATULMOHHBIX POCCHUMCKHUX
JIyXOBHO-HPABCTBEHHBIX, COLUOKYJIBTYPHBIX IIEHHOCTE W HOPM C Y4YE€TOM
OCO3HAHUS MOCJIEACTBUM TOCTYIIKOB.

OpueHTHPOBAaHHBIM HA TPAJAUIIMOHHBIE JYyXOBHBIE LEHHOCTH U MOpPAJIbHbBIC
HOpMBI HapoAoB Poccuu, poccuiickoro oOiiecTBa B CUTYyallUsiX HPABCTBEHHOTO
BBIOOpA.

Bripaxaronmi akTUBHOE HENIPUATUE aMOPAJIbHBIX, ACOLUUAIBHBIX ITOCTYIIKOB,
IIOBEACHUS, IPOTUBOPEYALUX TPAJIULIMOHHBIM B POcCHM IEHHOCTAM U HOpMaM.

CozHaronuii cBOXO CBOOOIY U OTBETCTBEHHOCTh JMYHOCTH B YCIOBUSX
WHJMBUAYAJIBHOTO U OOLIECTBEHHOTO MPOCTPAHCTRA.

[ToHnMaromuii IEHHOCTh MEXKPEIUTHO3HOT0, MEKHAIMOHAIIBHOTO COTJIACHS
JIOJIeH, TpaklaH, HapoaoB B Poccuu, ymeromuid oOmaThCs C JIOJbMU PAa3HBIX
HapOJ0B, BEPOUCITOBEIAHUN.

Bripaxkaronmii yBaXXUTEIbHOE OTHOIICHUE K PEIUTHO3HBIM TPAAUIUAM H
LEHHOCTSAM HapoA0B Poccuu, peurno3HbpIM 4yBCTBaM COTPaX/IaH.

[IposBitOIMI yBa)X€HHE K CTapIiMM, K POCCHMCKHM TpPaIULMOHHBIM
CEMEHHBIM IIEHHOCTSIM, HHCTUTYTY Opaka Kak COI03y MY>KUYMHBI W JKEHITUHBI JIJIs
CO3/IaHUSI CEMbBH, POXKICHUS U BOCIIUTAHUS JIETEH.

3HaOIMKA  A3bIK, KYJbTYpYy CBOEro HapoJa, CBOEro Kpas, OCHOBBI
KYJbTYPHOTO Haclienusi HapoiaoB Poccum W 4YenoBeuecTBa; MCHBITHIBAOIINN
YyBCTBO YBAXXCHHUSI K PYCCKOMY U POAHOMY S3BIKY, JIUTEPATYPE, KYJIbTYPHOMY
HACJIEIUI0 MHOTOHALIMOHAIBHOTO Hapoa Poccun

JcTeTHYECKOe BOCTIMTAHUE

[IposBasirommMid BOCIIPUMMYUBOCTD K Pa3HbIM BUJAM MCKYCCTBA, TIOHUMAaHUE
€ro HSMOLMUOHAIBHOIO BO3JCHCTBUSA, BIUAHUSA Ha JYIIEBHOE COCTOSHHUE U
MOBECHHUE JTIOAEH.

3HAIOWNN U YBAXKAKOWIMKA XYyJO0KECTBEHHOE TBOPYECTBO CBOETO M JAPYIHX
HapoJI0B, IOHUMAIOLINN €r0 3HAYECHHE B KYJIbTYpE.



Co3Hatronuii  3HaY€HUE XYJOKECTBEHHOM  KYyJbTypbl Kak CpeACTBa
KOMMYHUKAIIUM W CAMOBBIPAXEHUSI B COBPEMEHHOM OOIIECTBE, 3HAUYCHUE
HPABCTBEHHBIX HOPM, LICHHOCTEM, TPAIULINI B UCKYCCTBE.

Brlpaxkaronuii NOHMMaHWE IIEHHOCTM OTEYECTBEHHOIO M  MHPOBOTO
XYJI0KECTBEHHOTO HACIIEINSI, POJIM HAPOJHBIX TPAAUIMN U HAPOJIHOIO TBOPYECTBA
B HCKYCCTBE.

OpHUEHTUPOBAHHBIA Ha CaMOBBIPAKEHUE B pa3HbIX BHJAX MCKYCCTBA,
XYJI0’KECTBEHHOM TBOPYECTBE.

du3nyecKkoe BOCHUTAHHME, (POPMHPOBAHHE KYJbTYPHI 310POBbA M
IMOLHMOHAJIBLHOIO 0JIaronoayYnst

[ToHumaromuii 1IEHHOCTh JKU3HU, 3J0POBbS M O€30MaCHOCTH YEJIOBEKa B
oOLIECTBE, 3HAUCHHE JIMYHBIX YCHIINW YEJIOBEKA B COXPAHEHHUH 3JI0POBbSI CBOETO U
JOPYTUX JIIOJIeH, OTU3KUX.

Boipaxkaromuii ycTaHOBKY Ha 370pOBBIM 00pa3 KHU3HU (30pOBOE NHUTAHUE,
COOJIIOJIEHNE TUTUEHUYECKUX TMpaBUjl, COATaHCUPOBAHHBIA PEXUM 3aHATUUA H
OTJIbIXa, PEryJsipHast pU3nUecKasi aKTUBHOCTB ).

[IposiBAsIOIIMI MOHUMAaHKUE MOCIAEACTBUN U HENPUITHE BPEAHBIX MPUBBIYCK
(ynorpebsieHue ajKoroJisi, HApKOTHUKOB, KypeHHE) U HHbIX (opM Bpena is
(U3NYECKOTO U ICUXUUECKOTO 3J0POBBSI.

3Haromuii U coOMojaroImuil  mpaBuia 0€30MaCHOCTH, B TOM  YHCIIE
0e30MacHOro MoBe/IeHNUs B MHPOPMALIMOHHOM, UHTEPHET-CPEIE.

CriocoOHBI aanTUPOBAThCA K CTPECCOBBIM CHUTYalUsIM, MEHSIOIIUMCS
COIIMAJIbHBIM, HMH(POPMAIMOHHBIM ¢ TPUPOJHBIM YCIOBHUSIM, B TOM YHCIIE
OCMBICJIMBAsi COOCTBEHHBIH OMNBIT U BhICTpanBasi AajJbHEHIINE LENH.

YMeromuil  0COo3HaBaTh 3MOLMUOHAIBHOE COCTOSIHUE CBOE€ U JIPYTHX,
CTPEMSIILIMIACS YIIPaBIATh COOCTBEHHBIM SMOIMOHAIBHBIM COCTOSIHHEM.

OOGnanaromuii  TepBOHAYAIBHBIMU  HaBbIKAMH  pediiekcud  (GU3HUECKOTo
COCTOSIHUSI CBOETO U JIPYTHX JIIOJIEH, TOTOBBIM OKa3bIBaTh MEPBYIO MOMOUIbL cebe U
JPYTUM JIIOSIM.

TpyaoBoe Bocniutanue

YBaxaromui TpyJ, pe3ysibTaTbl TPYLOBOW IEATEIBHOCTH CBOEU MU APYIUX
JIIOJICH.

Bripaxkatouuii rOTOBHOCTh K YYaCTHIO B PEIICHUH MPAKTUYECKUX TPYIOBBIX
Jen, 3aaa4 (B cembe, IIKOJIE, CBOCM MECTHOCTH) TEXHOJIOTHYECKOM M COIMAIbHOM
HaIpPaBJICHHOCTH, CIIOCOOHBIN WHUIIMUPOBATH, INIAHUPOBATH U BBITIOJHATH TaKOTO
poAaa NesTEIbHOCTb.

[IposiBasitolnii MHTEpPEC K MPAKTUYECKOMY H3Y4YEHHUIO npodeccuit u Tpyna
Pa3IMYHOrO poJa Ha OCHOBE U3YYa€MbIX IPEAMETHBIX 3HAHUM.



Co3Harouuii Ba)XHOCTh OOY4YEHUs! TPYAY, HAKOIUIEHHS HaBBIKOB TPYJOBOMN
NEATEIbHOCTH Ha TMPOTSHKEHUWU SKU3HU I yCHemHOW mpodeccuoHaIbHOM
camopeanu3aly B OOIIECTBE.

[Tonnmaromui HEO0OXO0IUMOCTh YeJI0BEKA aJanTUpPOBATHCS B
npodeccHoHaNbHON cpefie B YCIOBUSX COBPEMEHHOTO TEXHOJOTUYECKOTO
Pa3BUTHS, BBIPAKAIOIIMN TOTOBHOCTD K TAKOW aalTAlUH.

[Tonnmaromuii  HEOOXOIUMOCTh OCO3HAHHOTO BBIOOpA W  TOCTPOCHUS
WHIMBHUIYAIIbHON TpPaeKTOpUHM OOpa30BaHUSA M JKU3HEHHBIX IUIAHOB MOTYYCHUS
npodeccuu, TPYIOBON NEATEIBHOCTH C YYETOM JIMYHBIX M OOIECTBEHHBIX
MHTEPECOB U MOTPEOHOCTEN.

IKOJIOTHYECKOe BOCIIUTAHUE

OpHEeHTHPOBAHHBIN HA NMPUMEHEHUE 3HAHWWA E€CTECTBEHHBIX M COLMAIBHBIX
HayK JUIsl PEIICHM 3a/1ay B 00JaCTH OXpaHbl OKPYXKAIOLIEH Cpebl, INTAHUPOBAHUS
CBOMX IIOCTYIIKOB M OLIEHKM HX BO3MOXHBIX ITOCJICACTBUU Ul OKpPYXKaIOLIEH
CpEIBbI.

[Torumaromuii T7100aNbHBIA XapakTep AKOJIOTMYECKUX MpoOJeM, MyTed HX
peleHns1, 3HaYEHNE IKOJIOTHYECKON KyIbTYypPbl B COBDEMEHHOM MHpE.

Beipaxarommii HenpusTHE JCWCTBUM, NPUHOCAIIMX Bped MOPUPOJE,
OKPY’KAIOIIEH Cpee.

CosHaroluii CBOIO pOjb M OTBETCTBEHHOCTb KaK IpaKJaHUHA U MOTPEeOUTENs
B YCJIOBUSX B3aUMOCBSI3H NPUPOJHOM, TEXHOJOTHUECKON U COLIMATIBHOM CPEN.

Brlpaxkaronmii TOTOBHOCTh K YYAaCTHIO B IPAKTHYECKOM JESITEIBHOCTH
DKOJIOTUYECKOM, TPUPOJOOXPAHHON HAIIPABIECHHOCTEM.

BocnuTranue HeHHOCTH HAYYHOI'O MIO3HAHMS

Bripaxkarouii mo3HaBateabHble HHTEPECHI B PA3HBIX IMPEIMETHBIX 00JIaCTIX
C YYETOM MHJUBUAYATbHBIX CIOCOOHOCTEM, TOCTHKEHH.

OpueHTHPOBAaHHBIN B IEATEIIBHOCTH HA CUCTEMY HAYYHBIX NPEICTABICHUMN O
3aKOHOMEPHOCTSIX Pa3BUTHs 4YeJIOBEKa, MPUPOABl M OOIIECTBa, B3aWMOCBA3SIX
YEJIOBEKA C MPUPOJIHON U COMAIIBHON CPEHOM.

Pa3BuBaronuii JMYHBIE HABBIKM MHCIOJB30BAHMS PA3JIMYHBIX CPEICTB
NMO3HAHUS, HAKOIUICHHMsS] 3HAHUM O MuUpe (S3bIKOBas, YHUTATENbCKas KyJIbTypa,
JeATENIbHOCTh B MH(POPMAIIMOHHOM, IU(PPOBOI cpelie).

JIeMOHCTpUPYIOIIMIT ~ HABBIKM  HAONIOJIEHWN,  HAKOIUIEHUS  (PaKTOB,
OCMBICJICHHUS OIIbITA B €CTECTBEHHOHAYYHON U T'yMaHUTapHON 00JacTsIX MO3HAHUS,
IIEPBOHAYAJIbHBIC HABBIKU UCCIIEN0BATEIBCKOU IEATENBHOCTH.



COAEPKXAHUE OBYYEHMUA

8 KUIACC

IlepBoHayabHbIe XUMUYECKHE TOHATHSA

[Ipenmer xumuun. Ponb XMMuM B )KU3HHU YEIOBEKAa. XMMHS B CHCTEME HAYK.
Tena u BemiecTBa. (PU3NYECKHE CBOMCTBA BELIECTB. ATpPEraTHOE COCTOSIHHE
BemlecTB. [loHsATHE O MeToax MoO3HaHMS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CriocoObl pa3ziesieHust CMecei.

ATOMBI ¥ MOJIEKYJbl. XHUMHYECKHE dJIEeMEHThl. CHUMBOJIBI XUMHYECKHUX
aneMeHTOB. [IpocThi€ U CIIOXKHBIE BElIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckass ¢Gopmyna. BaneHTHOCTP aTOMOB XUMHYECKHX JJIEMEHTOB.
3aKOH TMOCTOSHCTBA cocTaBa BemlecTB. (OTHOCUTENbHAsT AaTOMHas Macca.
OTHOcHTeNbHAs MOJIEKYJsIpHas Macca. MaccoBasi ol XUMUYECKOTO 3JI€MEHTa B
COCIMHEHUH.

KonunuectBo BemectBa. Moub. ModsipHast macca. B3auMoCBA3b KOJIMYECTBA,
Macchbl W 4YHUCIa CTPYKTYPHBIX €AWHUI[ BemlecTBa. Pacuétel mo Qopmynam
XUMHUUYECKUX COCTUHEHUH.

@uU3NYECKUE U XUMHUYECKUE SIBICHUA. XUMUYECKAS peaklIus U €€ MPU3HAKU.
3aKOH COXpaHEHHsS MacChl BEIIECTB. XHUMHUYeckue ypaBHeHus. Kiaccudukanms
XUMHUYECKUX PEAKIUH (COeTUHEHUS, PA3I0KEHNUs, 3aMEIIICHUsI, 0OMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYA0H, MpaBUiiaMu paboThl B JabOpaToOpuu u
npuémMamMu oOpailieHus: ¢ JT1abopaTopHbIM 00OPYAOBaHUEM, U3YUCHUE U OIMHUCAHUE
bu3MUecKkuXx CBOMCTB 00pa3lloB HEOPTraHMYECKUX BEIIECTB, HAOII0/ICHNE
¢usnueckux (MJJaBJI€HUE BOCKA, TasHUE JbJa, pAacCTUpPaHUE caxapa B CTYIIKE,
KUIIEHWE U KOHJEHCALMS BOJbI) U XUMHUYECKUX (TOPEHUE CBEUM, MPOKAIMBAHUE
MEJTHOM MTPOBOJIOKH, B3aUMOJICHCTBHE Mejla C KUCTIOTON) SIBJICHUM, HAOMIOACHUE U
OMMCAaHWE MPHU3HAKOB MPOTEKAHUS XMMHUYECKHUX peakiui (pasjiokKeHue caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJOPUIOM Oapusi, pa3lioKeHUE THUIPOKCHIA
menu (I1) mpu HarpeBanuu, B3auMoOJIeHCTBHUE Kele3a ¢ pacTBopoM coiiu meau (1),
U3y4YeHUE CIOCOOOB pa3JelieHHsl CMecel: ¢ MOMOIIbI0 MarHuTa, (UIbLTPOBAHUE,
BBITIApUBAHUE, JUCTWLISAINS, XpoMaTtorpadusi, MpoBeeHNe OYUCTKH TTOBAPCHHON
CONMM, HaONIOJCHWE W  ONUCaHWE  pe3yJIbTaTOB  MPOBEACHHS  OTbBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXpPaHEHUsl MacChl, CO3JaHHE MOJENeH MOJIEeKYI
(IIapoCTEePIKHEBBIX ).

Ba:xHeiinmue npeacraBuTe M HEOPraHNYECKNX BelleCTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kuciaopoa — 3ieMeHT W MpOCToe
BenlecTBo. HaxoxaeHuwe kuciaopojga B mpupone, (pu3Mueckrue M XUMHUYECKHE
cBoiictBa (peaknuu ropenus). Oxcuzapl. [lpumenenue xkucnopoma. CrocoObl



MOJIYYCHHUST KUCIOpOoJa B JIA0OpAaTOPUU M TMPOMBINILIEHHOCTH. KpyroBopor
KHciopoaa B mpupoze. O30H — auioTporiHas MoguuKaius KUcaopoaa.

TemnoBoit 3¢ ¢deKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- M JHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojib W METaH. 3arps3HEHUue
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTta, pazpylieHrne 030HOBOTO CIOSI.

Bonmopon — nsnemeHT M mpocToe BemlecTBO. HaxokneHnue Boaoponaa B
npupoae, GU3MYECKMe UM XUMUYECKHE CBOICTBA, MPUMEHEHHE, CIOCOOBI
nony4yeHust. Kucmorel u comnu.

MoutsipHbIi 006EM Ta30B. Pacu€Thl M0 XUMUYECKUM YPaBHEHHSIM.

@dusnueckne CcBoOWcCTBAa BOAbl. Boma kak pactBoputenb. PacTBOpEL
HachlllleHHbIE M HEHACBIMIEHHBIE PACTBOPBI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIIECTBAa B paCTBOpE. XUMHUYECKHAE CBOMCTBA BOJIbI. OCHOBAHMUSI.
Pose pacTBOpOB B mpuUpOJIE U B KU3HHU YeIOBEKa. KpyroBopoT BOJIBI B MPUPOJIE.
3arpsi3HEHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanus neopranmdeckux coenunenuit. Oxcunpl. Knaccuduxarus
OKCHUJIOB:  cosieoOpa3yroniue (OCHOBHBIE, KHUCIOTHBIC, aMOTepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. dusnyueckue U XHUMHYECKUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanusa. Krnaccudukamuss OCHOBaHUM: IIETOYM UM HEPACTBOPHUMBIC
ocHOBaHusA. HomeHkiarypa ocHoBaHuii. PU3WUECKHE U XUMHYECKUE CBOMCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccudukanusa kucinor. Homenknarypa kuciaor. @uznyeckue u
XUMHYECKHE cBoMcTBa KuCaIOT. Pang axtmBHOocTu MertanioB H. H. bekerona.
[TonmydyeHne KUCIOT.

Comu. Homenkiarypa coneil. duznueckue U1 XMMHUYECKUE CBOMCTBA COJIEH.
[lonyuenue coneu.

['eneTnueckas CBSI3b MEXKIy KIaCCaMU HEOPTAHUYECKUX COEMHEHUM.

Xumuueckuii IKCnepuUMenm .

Ka4€CTBEHHOE ONMPEIECICHHUE COACPKaHUs KHUCIOPOAa B BO3yX€E, MOJIYUYCHHUE,
coOuMpaHue, pacrno3HaBaHME M U3YYEHUE CBOWCTB KHUCIOpoAa, HaOI0IEeHHE
B3aUMOJICHCTBUSA BEIIECTB C KHUCJIOPOJOM M YCJIOBUS BO3HHUKHOBEHUS U
MpEeKpalieHusl TOpeHus (MmoXapa), O3HAaKOMJIeHHe ¢ oOpasllaMu OKCHIOB U
OMMHMCAHWE WX CBOMCTB, IMOJy4YeHHE, COOWMpaHUE, pACIIO3HABAHHE W W3YUYCHUE
CBOMCTB BOJIOpoJa (TropeHue), B3auMojelcTBUe Bojgopoaa ¢ okcuaom meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BHJICOMATEPUAIIOB), HAOJIO/ICHHE OOpa3loB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBaHUE OCOOCHHOCTEH pacTBOPEHHUS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM J0JIEW PACTBOPEHHOIO BEIIECTBA, B3aUMOAECHUCTBUE BOABI C METAILUIAMHU
(HatpueM ©  KaimblueM) (BO3MOXXHO HCIIOJIb30BaHUE BHUACOMATEPHAJIOB),



WCCJIeIOBaHNE OO0pa3lloB HEOPTraHWYECKUX BEIIECTB PAa3UYHBIX KJIIACCOB,
HaOJI0ICHUE U3MEHEHUSI OKPACKU MHAMKATOPOB B pACTBOpaxX KHUCJIOT U IIEJIOYEH,
uzydyeHue B3aumojieiictBus okcuga meau (II) ¢ pacTBOpoM cepHOM KHCIIOTHI,
KHCJIOT C MeETajUulaMHU, pPEeakUWil HEUTpal3aluH, IOJIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJHOTO METAJUIa JAPYTMM W3 PacTBOpa COJIM, PEIICHUE
AKCIIEPUMEHTAIIBHBIX 3a/ad No TeMme «BaxkHenmme Kiacchl HEOPTaHUYECKUX
COCIMHECHUN.

IMepuognueckuid 3axkoH U Ilepuoamyeckass cucremMa XHUMHYECKHX
iemenToB JI. WM. MengeneeBa. Ctpoenme aromMoB. XHMHYECKAsl CBS3b.
OKHCIUTETIBHO-BOCCTAHOBUTE/IbHbBIC PeaKIUU

[lepBbie TOMBITKK KIACCUPUKAIIUKM XUMHYECKUX dJieMeHTOB. IloHsatue o
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M IEJIOYHO3EMEIbHBIE METaJUIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). JIEMEHTHI, KOTOphIEe 00pa3ytoT aM()OTEPHBIE OKCHJIbI
Y TUJIPOKCUBI.

[lepnonmueckuit 3akoH. [leprnoanyeckas cucrema XUMAYECKUX JJIEMEHTOB /.
HN.  MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEepuoAHas  (OpMbI
IIepronnueckoii cucrembl xumuueckux 3iemeHToB 1. . Menneneesa. [lepuoasl
u rpynnbl. OU3NMYECKU CMBICI ITOPSIKOBOIO HOMEPA, HOMEPOB IIEpUOAA U
TPYMIIBI AJIEMEHTA.

Crpoenne atromoB. CoctaB aTOMHBIX saep. M3oTonsl. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX ~ 000JIOYeK aTOMOB TepBbIX 20 XUMHUYECKUX  DIIEMEHTOB
ITepuonnueckoii cucremsl J[. M. MenneneeBa. XapakTepuCTUKAa XUMHUUYECKOTO
3JIEMEHTA T10 ero noyoxeHuro B [lepuoanueckoit cucreme 1. . Menneneena.

3aKOHOMEPHOCTA HW3MEHEHUSA paguyca aTOMOB XHWMHWYECKUX DJJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWMCTB IO IPyNHIiaM ¥ NEPUOIAM.

3nauenue [lepuoauueckoro 3akoHa u [leproauyueckoil CUCTEMbl XUMHUYECKUX
AJIEMEHTOB Ui pa3BuUTUA Hayku W npaktuku. [[. M. MennpeneeB — yd€HbIM U
IpaXIaHUH.

Xumuyeckass cBsizb. KoBajeHTHas (MOJISIpHAsT Y HEMOJSIpHAs) CBSA3b.
DJEKTPOOTPULIATEILHOCTh XUMHUECKHUX 3JIEMEHTOB. IOHHAs CBS3b.

Crenenb  okucneHusi.  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIMH.
[Ipouieccyl OKUCTEHUS M BOCCTAaHOBIICHUSI. OKMCIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

n3ydeHue oOpasloB BEIIECTB METANIOB M HEMETAJUIOB, B3aMMOICHCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHUCJIOT W IIEJIOYeH, MPOBEICHUE OIbITOB,
WJUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLIMI
(ropeHue, peakiu pa3aoKeHus, COeAUHEHNUS ).

Mesxcnpeomemmnnie ceasu



Peanuzanuss MeXnpeaMETHBIX CBA3€M NPU H3YYEHUHM XUMUHU B 8§ Kiacce
OCYUIIECTBJISICTCS. 4Yepe3 HCIOJIb30BaHHE KaK OONIMX eCTECTBEHHO-HAYYHbIX
MOHSATUM, TAK W MOHATHUH, SBISIONIUXCS CUCTEMHBIMU ISl OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO01re ecTecCTBEHHO-HAYUYHbIE MOHSATHA: HAyYHBIM (pakT, TMIIOTE3a, TEOpus,
3aKOH, aHallu3, CHHTE3, Kiaccudukanus, MNEePUOJUYHOCTb, HAOJIOJECHUE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEITb, SIBJICHHE.

®dusuka: Marepusi, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIHI,
M30TOIbI, PAAUOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUYECKUIN 3apsili, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (M3MYECKUE BEIMYUHBI, CTUHUIIBI
M3MEpPEHUS, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COJHIIE.

buonorus: dotocuntes, npixanue, ouocdepa.

['eorpadusi: armocdepa, rumpocdepa, MUHEpaNbl, TOPHBIE MOPOIBI,
II0JIE3HBIE UCKONIAEMBbI€, TOILUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHYECKAs peaKkUus

[lepnonmueckuit 3akoH. [leproanyueckas cucteMa XUMHYECKUX AJIIEMEHTOB /1.
. MenneneeBa. CtpoeHue aToOMOB. 3aKOHOMEPHOCTM B HM3MEHCHHH CBOMCTB
XAMHUYECKUX OJJEMEHTOB MEPBBIX TPEX TMEPUOAOB, Kaiaus, KalblUsi WU UX
COCOMHEHUN B COOTBETCTBUU C IIOJIOKEHHEM 3JIEMEHTOB B Illeproanueckoi
CHUCTEME U CTPOCHUEM UX ATOMOB.

CtpoeHue BemiecTBa: BHAbI XUMHUYECKOM CBSI3U. THUIBI KPUCTAUIMYECKUX
PEWETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIA KPUCTAIIMYECKOW PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccudukanus u HOMEHKIaTypa HEOPraHUYECKHUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEUIECTB, OTHOCSIIMXCA K pa3jIUYHbIM KJIaCCaM HEOPTaHUYECKUX
COEMHEHUMN, TEHETUYECKAs CBSI3b HEOPTaHMYECKUX BEILECTB.

Knaccudukanus XuMu4eckux peakiuii Mo pa3IuyHbIM MpU3HaKaM (10 YUCITY
U COCTaBy YyYacCTBYIOIIMX B PEaKIMM BEIIECTB, MO TerioBoMy 3ddexrty, mo
W3MEHEHUIO CTETICHEH OKHCIICHUS XUMUYECKHUX DJIEMEHTOB, IO OOpPaTHUMOCTH, TIO
YYaCTHIO KaTajln3aTopa). DK30- U DHAOTEPMUUYECKUE PEAKIIUU, TEPMOXUMUUYECKUE
YpaBHEHMUSL.

[lonsiTue O CKOPOCTH XUMHUYECKOM peakuuu. lloHsTHE 00 OOpaTUMBIX U
HEOOpPAaTUMBIX XUMHUYECKUX peaknusix. [IOHSITHE 0 TOMOTEHHBIX M TeTEPOTEeHHBIX
peakuusx. [lonsarne o karammse. [losTre 0 xumuueckom paBHoBecuu. DakTopsl,
BIIUSIIOIIME HA CKOPOCTh XMUMHMUYECKOW pEaKIMU MU TOJOKEHUE XUMHUYECKOIO
paBHOBECHS.

OKHCIIUTETFHO-BOCCTAHOBUTENILHBIE ~ PEaKIMH,  JJICKTPOHHBIA  OanmaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIBHON  PEAKLUU. CocraBieHue  ypaBHEHUI



OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ pEAaKIUMHd C  HUCIOJb30BAaHUEM  METOJA
3JIEKTPOHHOT'O OajlaHca.

Teopus 3MEKTPOIUTUYECKON TUCCOLMALIMHI. DIEKTPOJIUTHI U HEAIEKTPOIUTHI.
Karnonpl, aHMOHBI. MeXaHH3M AMCCOLMALMM BEIIECTB C PAa3IMYHBIMU BUJIAMU
XUMHUYeCcKOH cBs3u. CteneHs nuccounanuu. CuibHbIE U ca0bIe 3JIEKTPOIUTHI.

Peakuuu noHHOro oOMeHa. Y cia0BHs NPOTEKAaHUs peakluii HOHHOro 0OMeHa,
IIOJIHBIE M COKpAalIEHHBIE HOHHBIE ypaBHeHUs peakuuid. CBolcTBa KHUCIOT,
OCHOBaHMII W colel B CBETe TMPEACTABICHUH 00 DSIEKTPOIUTHUECKOMN
nucconuanuu. KauectBeHHble peakiiuy Ha HOHBL. [IoHATHE O THIPOIU3E CONEi.

Xumuueckuii IKCnepumMenm

O3HAKOMJIEHUE C MOJIEISIMU KPUCTAJUIMYECKUX PEMIETOK HEOPraHWYeCKHX
BEILIECTB — METAJIOB W HEMETANIOB (rpaduTa M anMmasa), CI0KHBIX BEIECTB
(x70puaa HaTpusi), UCCIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOH peakuuu
OT BO3ACHCTBUS pa3iIMYHbIX (AKTOPOB, MCCIEAOBAHUE DSIEKTPOIPOBOIHOCTU
pPacTBOpPOB BEHIECTB, IpoLEcCa AUCCOLMALMUA KHCIOT, IIENOYEed M COJIEH
(BO3MOXXHO  HCHOJB30BAHME BUJEO MAaTEpPHAIOB), IMPOBEJACHHE  OIbITOB,
WUTIOCTPUPYIOIIMX ~ MPU3HAKW  MPOTEKAHHWS  peakuuid  HMOHHOrO  OOMEHa
(oOpa3oBaHue ocajka, BbIJCIECHUE Ta3a, o0Opa3oBaHUE BOJbl), OIBITOB,
WUIIOCTPUPYIOIIMX ~ IPUMEPBl  OKUCIIUTEIBHO-BOCCTAHOBUTENIBHBIX  PEaKLUN
(ropeHue, peaklMy pasyioKeHHUsl, COCIMHEHUs), PACIO3HABAHUE HEOPraHUYECKHUX
BEIIECTB C TIOMOLIBIO KAayeCTBEHHBIX PpPEAKIUMH Ha HOHBI, pEIICHUE
HKCIIEPUMEHTAJIBHBIX 33/1a4.

HeMmeranbl U UX coeTUHEHUS

OO6miass xapakTepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (U3HUecKHue CBOICTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWUMHMYECKME CBOWCTBA Ha IpUMEpEe  XJiopa
(B3aMMOJEHCTBUE C METallaM{, HEMeTalllaMH, WIeno4amu). XJIOPOBOAOPO/I.
ConsiHast KWCIIOTa, XMMUYECKHE CBOMCTBA, MOJy4eHUE, NPUMEHEHHE. [lelicTBre
XJIOpa M XJOpPOBOJOPOJA HAa OpraHM3M 4YeloBeKa. BakHelnue XJIOpHIbI M HX
HaXOXKJEHUE B IPUPOJE.

O6mrast xapakrepuctuka 3aeMeHTOB VIA-rpymmbl. OcOOCHHOCTU CTPOEHUS
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CTpoeHue u (pusmyeckue CBOMCTBA
MPOCTHIX BELIECTB — KUCIOPOa U Cepbl. AJUIOTPONHbIE MOAU(DUKALIMN KUCIOPOa
U cepbl. XuMu4eckue cBoiicTBa cepbl. CepoBOJOpO, CTpOeHHUE, (U3NYECKUE U
XUMHUYECKHE CBOMCTBA. OKCUABI CEPbl KAK NPEICTABUTENIN KHCIOTHBIX OKCHIOB.
CepHas kuciora, (Quznueckue U XHUMHYECKHE CBoHcTBa (OOIlIMe  Kak
OpEJICTaBUTENS Kjacca KHUCJIOT M cnenuduueckue). XHUMHUYECKUE PEaKLuH,
JeKalue B OCHOBE IPOMBILIUIEHHOTO CHOco0a MOJYy4YEHUs CEPHOM KHCIOTHI.
[Tpumenenue cepHoii KUCIOThL. COMM CEPHOM KUCIOTHI, KAYECTBEHHAs pEAKILIMs Ha



cyiabdaT-uoH. Haxoxzaenue ceppl M €€ COCAUHEHHH B IpHUpoae. XUMUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeibl COCIMHEHUSIMH Cephbl (KUCIOTHBIE JOXK[IH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OO6mias xapaktepuctuka 3yeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCICHMs. A30T, PacHpOoCTpaHEHHE B MPHUPOJIE,
dusznyeckue u xuMmuyeckue cBoiicrra. KpyroBopot azora B npupojae. AMMHUaK, €ro
duznyeckrue 1 XMMHYECKHE CBOMCTBA, ONyuyeHue U nmpuMenenue. Coiau aMMOHUS,
ux (U3NYECKUEe U XUMUYECKUE CBOMCTBA, MpUuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHUCJIOTa, €€ MoJiydeHHe, (PU3NYECKUe M XUMUYECKUE
CBOiicTBa (00OmMEe KaKk TMPEACTABUTENS KJlacca KHUCIOT W CHEIU(UYECKHE).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KadyeCTBE MHMHEPAJIbHBIX
yano0peHuil. XuMHUYECKOe 3arps3HEHUE OKPYKAOUIEH Cpeibl COEUHEHUSIMU a30Ta
(KUCIIOTHBIE JIOKIIM, 3arpsi3HEHUE BO3AyXa, NOuBbl U BonoémoB). Docdop,
aoTpornsele Moaupukamuu ¢docdopa, (u3MUECKHEe M XMMHUYECKHE CBOWCTBA.
Oxcun pochopa (V) u pochopHas kuciiora, Gu3rdeckre U XMMHISCKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue pocaToB B KAYECTBE MUHEPAIBHBIX YIOOPEHUH.

OO6mas xapakrepuctuka 31eMeHTOB [VA-rpymnmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB,  XapaKTEpHbIE  CTENEHH  OKHUCIEHUA.  YTIEpOoJ,  aJJIOTPOIHbBIC
Moau(UKalMK, PACIPOCTPAaHEHHE B NPUPOJE, (PUINYECKUE U XUMHUYECKHE
cBoiicTBa. Ancop6Oumsa. KpyroBopot yriepoaa B npupone. OKCUabl yriiepoaa, ux
¢uznyeckue W XUMHYECKHE CBOWCTBA, JEMCTBHE Ha JKUBbIE OpPraHU3MBI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJOTMYECKHE MPOOJIEMBI, CBSI3AHHBIE C OKCHIAOM
yriaepoaa (IV), rumoreza rinoOajbHOTO MOTEIJICHUSI KIUMaTa, MapHUKOBBIM
addekr. YromapHas KucaoTa U €€ coiau, uX GU3NISCKHEe U XMMHUYECKUE CBOWCTRA,
nojsyueHue u npuMeHeHue. KadecTBeHHass peakiuss Ha KapOOHAT-HOHBI.
Hcnonb3zoBaHue KapOOHATOB B OBITY, MEIULIMHE, TPOMBIIUIEHHOCTH U CEIbCKOM
XO35UCTBE.

[lepBoHavasIbHBIE MOHATHSA 00 OPraHUYECKHUX BEIIECTBAX KAK O COCAMHEHUSX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, 3TaHOJ, IIULEPHUH, YKCYCHasl KUCIIO0TA).
[TpuponHble HMCTOYHHUKH YIJIEBOAOPOJOB (yroyib, OPHUPOAHBIM Tra3, HEPTH),
IPOAYKThl WX mepepaboTku (OEH3MH), UX POJb B OBITY M MPOMBILIIEHHOCTH.
[ToHsiTHE O OMOJIOTMYECKU Ba)KHBIX BEILIECTBAX: JKUpaAX, O€JIKaxX, yriieBoJax — U UX
poJiM B JKM3HM YEJIOBEKAa. MaTepuallbHOE €IMHCTBO OpPraHWYECKHX W
HEOPTaHWYECKUX COCTMHECHUM.

Kpemuwmii, ero ¢usnueckue W XHUMHYECKHE CBOWCTBA, IMOIyYEHUE U
npuMmenenue. CoenuHeHHs KpeMHuUs B mnpupoze. OOmue mnpencTaBieHus 00
okcuzae kpemuus (IV) u xpemuueBor kucinore. CUIMKAThl, UX MCIOJb30BaHUE B
ObITY, B MPOMBILIUIEHHOCTU. BajkHelilne CTpouTeabHbIe MaTepuaibl: KepaMHUKa,



CTEKJIO, IIEMEHT, 0eTOH, kene300eToH. [Ipobnembr 6€30MacHOr0 MCIOIB30BAHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B IIOBCEIHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

U3y4eHue 00pa3lloB HEOPTAaHWYECKUX BEIIECTB, CBOMCTB COJITHOM KHCIIOTHI,
IPOBEJCHUE KAaUE€CTBEHHBIX PEAKIMM Ha XJIOPUI-UOHBI U HAOJIOJICHUE IPU3HAKOB
UX TPOTEKAHMsSI, OMBITHI, OTpa)karoniue (QU3NYecKhe M XUMUYECKHE CBOWCTBA
TraJOr€HOB M WX COEAMHEHHH (BO3MOXXHO MCIOJIB30BAHUE BUIAECOMATEPUAIIOB),
O3HaKoMJIeHME ¢ oOpa3uaMu XJOpUAOB (TaJOr€HHUJOB), O3HAKOMJIEHHE C
oOpasmamu  ceppl U €€  COCAMHEHUAMH  (BO3MOXKHO  HCIIOJIb30BaHME
BUJICOMATEPHAIOB), HAOIIOICHHUE TIpoliecca OOYTIIMBaHUs caxapa IMoj JACHCTBHEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHCJIOTBl, HM3YYEHHE XHMHUYECKHX CBOMCTB
pa30aBIEHHOI CEPHON KUCIOTHI, IPOBEJICHNE KaUECTBEHHOM peaKIuu Ha CyJIb(aT-
MOH U HaOJIOJeHHE TMpHU3HAKA €€ NPOTEKaHUs, O3HAKOMIJIEHHE C (DU3HMUECKUMU
cBoiicTBaMM a30Ta, (ocdopa M UX cOoeAUHEHUH (BO3MOMKHO HCIIOJIb30BaHHUE
BUJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (POCHOPHBIX yTOOpEHUM, TOIyUYECHHE,
coOupaHue, pacrno3HaBaHHE M HU3YYEHUE CBOWCTB aMMHUaKa, IIPOBEJICHUE
KayeCTBEHHBIX PEaKIMi Ha MOH aMMOHMS U (pocaT-MOH U U3YUEHHE IPU3HAKOB
UX MPOTEKAHUs, B3aNMOJECHCTBUE KOHLIEHTPUPOBAHHONW a30THOM KHMCIJIOTBI C MEJIBIO
(BO3MOXHO MCIIOJIb30BaHUE BUJICOMATEPHUAIIOB), U3y4YeHUe Moelen
KPUCTAUIMYECKUX peIIETOK anmMasza, rpadura, (QysuiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aaCcOpOLMKU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTIEM H
yCTPOMCTBOM NpPOTHBOTasa, MOJIydeHHe, cOOUpaHHUe, paclo3HaBaHUE U U3yUYCHHE
CBOMCTB YIJIEKUCIIOIO Ta3a, NPOBEJACHHE KaueCTBEHHBIX peakUui Ha KapOOHAT U
CWIMKAT-UOHBl W M3yYECHHE TMPU3HAKOB UX TMPOTEKAaHUSA, O3HAKOMIICHHUE C
NPOAYKUMEH CHUJIMKATHONM MPOMBIIIJIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3a7a4 o teMe «BakHelnme HeMeTaJuIbl U UX COEINHEHU.

MeTa/libl 1 MX COeIMHEHUSA

OO0miast XxapakTepuCTUKa XMMUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux nosioxkeHuss B llepumommueckon cucreme xumuuyeckux siemeHtoB [, .
MenzeneeBa u ctpoeHus: aToMoB. CTpoeHHe MeTauioB. MeTtaundeckasl CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEmETKA.  DIEKTPOXMMHUUYECKUU  psij
HaIpspKeHU MeTaioB. @U3nyeckre U XMMUYECKHe CBOMCTBA MeTaiioB. O01ue
cocoObl MoydeHus MeTamioB. [loHsATHE O KOpPpO3WM METauIoB, OCHOBHbBIE
crocoObl 3aumThl UX OT Koppo3uu. CraBel (CTanb, YYTyH, IIOPATIOMUHUM,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[lenounble MeTaJIbl: MosioxkeHue B llepuoguueckoil cucreMe XMMUYECKUX
anemenTtoB . 1. MeHnneneeBa, CTpOGHHE MX aTOMOB, HaX0XJCHHE B IPUPOJE.
duznyeckre U XMMHYECKHE CBOICTBA (Ha mpuMepe HaTpus U Kayus). OKCuabl U



TUIPOKCUIIBI HATpusd U Kanus. [IpuMeHeHue WIEIOYHbIX METaVIOB M HX
COEeIUHCHUM.

[[lenouyno3eMenbHbIE METaJUIbl MAarHMid M KalbLIMH: IIOJIOXKEHHE B
[lepnognueckon cucreme xuMuudeckux dineMeHToB [[. 1. MenneneeBa, crpoeHune
UX aTOMOB, HaXOXJIeHHE B nipupoae. Ouznueckue 1 XMuMUYECKUE CBOMCTBA MATHHUS
U Kanpuud. Baxdeimue coeauHeHUs Kaiublus (OKCHUI, TUIPOKCHUI, COJH).
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.

AJIFOMHUHUN: TIOJ10KeHUE B [leproandeckoi cucTeMe XUMUYECKUX SJIEMEHTOB
J. . Menneneesa, crpoeHue aromMa, HaxokaeHue B mnpuponae. dusnueckue u
XUMHUYECKUE CBOMCTBA altOMUHUS. AMQOTEpPHBIE CBOWCTBA OKCHIA U THAPOKCUIA
AITFOMUHUS.

Kenezo: nonoxenne B lleproanueckor cucTeMe XUMUYECKUX JIEMEHTOB /l.
N. MeHnneneeBa, CTpOEHHE aroma, HaXOXKICHHE B npupone. Pu3nUecKue Hu
XUMHYECKHE CBOMCTBa jkeie3a. OKCuabl, rTuapoKcuasl U coiu xkenesa (1) u xenesa
(III), ux coctaB, CBOWCTBA U MOJTYYCHHE.

Xumuueckuii IKCnepumMenm

O3HAaKOMJIEHHE C oOpaslaMyd METalIOB W CIUIaBOB, WX (U3HUUYECKUMU
CBOMCTBaMH, U3Y4YEHHUE  PE3YJIbTATOB  KOPPO3UM  METALIOB  (BO3MOXKHO
WCIIOJIb30BAaHUE BHUJICOMATEPUAIOB), OCOOCHHOCTEW B3aMMOJICHCTBUS OKCHJIA
KIbIIUSI W HATpusd C BOJOM (BO3MOXKHO HCHOJb30BAHWE BHUACOMATEPHAIIOB),
MCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCA TOPEHUS KeEIe3a B KUCIOPOJE
(BO3BMOXKHO  KCIOJIb30BAHME  BHJICOMATEPHUAIOB), MPU3HAKOB  MPOTEKaHUs
KA4eCTBEHHBIX PEaKIMi Ha WOHBI: MarHus, Kajablys, aTIOMHHUS, [IMHKA, jKelie3a
(I1) u »xeneza (I1I), menu (I1), HaOaIOIEHNE M ONIMCAHKE TTPOIIECCOB OKPAIIMBAHUS
IJJAaMEHH WOHAaMU HATpusi, KaJlUs W Kaiablud (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), UCCIIEIOBaHNE aM(pOTEPHBIX CBOMCTB THAPOKCHU/IA ATIOMUHHUS
U TUJPOKCHUJIA IIMHKA, PEIICHUE YKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMme «BakHeiime
METaJUIbl U X COCTUHEHUS.

XuMuA U OKpYysKamolas cpeaa

BemectBa m marepuanbl B NMOBCEIHEBHOW JKM3HM 4YeJIOBEKa. bezomacHoe
MCIIOJIb30BaHUE BEILIECTB M XMMHUYECKUX peakuuil B ObiTy. [lepBas momoris npu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XHUMUYECKOE 3arpsi3HEHHE OKpYKarouehd cpefpl (MpeaenbHasl JOoMmyCcTUMas
KOHIIeHTpaius Bemects, nanee — [1/IK). Poib xuMun B pelieHn 3K0JI0THYECKUX
pooIIeM.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpaslloB MaTepuasoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEpPHbIE
MaTepuabl).

Mesxcnpeomemmnnie ceasu



Peanuzanusi MeXIpeAMETHBIX CBS3€M NpH M3yYEHWHM XUMUU B 9 Kiacce
OCYIIECTBIISIETCSI 4epe3 HCIOJb30BaHME Kak OOLIMX eCTeCTBEHHO-HAYYHBIX
HOHSATHUH, TaK U TMOHATHA, SBJISIOMINXCA CUCTEMHBIMU JJISi OTACIBHBIX MPEAMETOB
€CTeCTBEHHO-HAYYHOT'O LIUKJIA.

OO1iue ecTecTBEHHO-HAayuYHblE NMOHSTHSA: Hay4YHbIA (akT, TMIOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTe3, KiIacCHu(UKauusi, MePpUOJUYHOCTh, HAOIIOJCHHUE,
OKCIIEPUMEHT, MOJCIUPOBAHUE, H3MEPEHHE, MOJENb, SBJICHHE, TapHUKOBBIN
3¢ deKT, TEXHOIOTHSI, MATEPUATIBL.

@dusnka: marepus, aTroM, OJEKTPOH, NPOTOH, HEHUTPOH, HOH, HYKIHI,
U30TONBI, PaJHOAKTUBHOCTh, MOJEKYJa, JJIEKTPUUYECKUN 3apsisl, HPOBOTHHKH,
HOJYIPOBOJHUKHU, JUIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TeNO, O0O0BEM,
arperaTHO€ COCTOSIHUE BEILECTBa, ra3, paCTBOP, pACTBOPUMOCTb, KpUCTAJUINYECKAs]
pemérka, CruiaBbl, (U3UUYECKUE BEIMYMHBI, CAMHULBI W3MEPEHUs, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorust: ¢orocunres, npixanue, Ouocdepa, 3KocucTEMA, MUHEPAIbHBIC
yI0OpeHus, MUKPOAJIEMEHTHI, MAKPOIJIEMEHTHI, MUTATETIbHBIC BEIIECTBA.

I'eorpadus: armocdepa, rugpochepa, MHUHEpPATbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOIIAEMBbI€, TOTLITUBO, BOAHBIE PECYPCHI.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 11O
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pPE3yJIbTaThl OCBOEHHUS MPOrpaMMbl OCHOBHOIO OOWLIETO
o0Opa3oBaHMs JOCTUTAIOTCS B Xoie OOy4eHHs XUMHUU B €IUHCTBE Y4eOHOU U
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMU POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU IIEHHOCTSIMH, IPUHSTBIMU B
oOlIecTBEe MpaBWJIaMd M HOPMaMU T[OBEICHUS M CIHOCOOCTBYIOT MpoIeccam
CaMOINO3HaHUs, CAMOPA3BUTHUS U COLIMATTU3ALMHI 00YUYarOIIHUXCS.

JIM4HOCTHBIE ~ pe3yJbTaTbl  OTPa)KalOT  TOTOBHOCTh  OOyYaroIIMXCA
PYKOBOACTBOBATbCA CHCTEMOM TO3WTHUBHBIX ILIEHHOCTHBIX OPUEHTAUUA H
pacILIMpEeHne OIIbITa ACATEIBHOCTHA Ha €€ OCHOBE, B TOM YHCJIC B YACTH:

1) MaTpHOTHYECKOI0 BOCIIMTAHUS:

LIEHHOCTHOI'0 OTHOWICHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHUUECKOMY
M HAYYHOMY HACIEOWIO, TOHUMAHHs 3HAYEHUS XUMHUYECKOM HAyKH B JKHU3HU
COBPEMEHHOr0 OO0IIeCTBa, CIOCOOHOCTH BAJETh JOCTOBEPHOW HHQOpMAIe o
IIEPENOBBIX JOCTMIKEHUAX U OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUHU,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00 YCTPOICTBE MHUpa U OOIIECTBA;

2)rpaskIaHCKOr0 BOCITUTAHUS:

IPEACTABICHAS O COLMAIBHBIX HOPMax M INPAaBUJIAX MEXKINYHOCTHBIX
OTHOILIIEHUH B KOJJIEKTUBE, KOMMYHUKATHUBHON KOMIIETEHTHOCTH B OOLIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIEAOBATEeNbCKOM, TBOPYECKOM W APYrMX  BHJAAX
NeATEIbHOCTH, TOTOBHOCTM K Pa3HOOOpPa3HOM COBMECTHOW JEATEIbHOCTH MNpHU
BBINIOJIHEHUHU YYE€OHBIX, TMO3HABATEIbHBIX 3a/a4, BBINOJHEHHUH XHWMHYECKHX
HKCIIEPUMEHTOB, CO3JAHUN YUEOHBIX IMPOEKTOB, CTPEMJICHUS K B3aUMONOHUMAaHUIO
¥ B3aUMOINIOMOIIM B IIpoLlecce€ OTOM y4uyeOHOW MeATeIbHOCTH, TOTOBHOCTHU
OLICHUBATh CBO€ TOBEJAEHWE M IIOCTYNKM CBOHUX TOBAPUILEW C MO3ULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MMOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 IIO3HAHMS:

MHUPOBO33PEHUYECKHUE TPEICTABICHUS O BEIIECTBE M XMUMHUYECKOW PEAKIIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKHM M COCTABIISIOLINE
OCHOBY Ul MMOHMMAaHMS CYIIHOCTH HAyYHOW KapTUHBI MUpA, MPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUS MPUPOIBI, B3aWMOCBS3SIX YEJIOBEKAa C
MIPUPOJTHOM CPENOM, O POJIM XUMHUH B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

NIO3HABATEJIbHBIE MOTHBBI, HAIPABJICHHBIE HA IMOJYYEHUE HOBBIX 3HAHUU IO
XUMHUH, HEOOXOJUMBIE Jisi OOBACHEHHUS HAOJI0JaeMBbIX TMPOIECCOB M SIBJICHUM,
M03HABATENIbHOM, MH(POPMAIMOHHON W YUTATENbCKON KyJIbTYpbl, B TOM YHCIE
HABBIKOB CAMOCTOSITENIbHOM paboThl ¢ y4yeOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATypO, JOCTYMHBIMH TEXHUYECKUMHU CpPEICTBAMU HH(OPMALIMOHHBIX
TEXHOJIOTHH;

UHTEpEC K OOYYEHMI0O W MO3HAHHUIO, JI0003HATEIBbHOCTh, TOTOBHOCTH U
CIOCOOHOCTP K  CamMo0Opa3oBaHWIO, TPOEKTHOM M  HCCIEeI0BATENbCKON
NESATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBICHHOCTH M YPOBHS OOy4YeHHUS B
JaJbHEHIIEeM;

4)popMUPOBAHNS KYJIbTYPbI 310POBbSIL:

OCO3HaHWE IIEHHOCTH JKU3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pOBbIA 00pa3 »W3HH, OCO3HAHUE IOCIEICTBHA U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOIEHUS aJKOroJis, HAPKOTUKOB, KYpPEHHS),
HEOOXOJMMOCTH COONIOJICHUS] MpaBuid O€30MacCHOCTH TMpu  OOpallleHun ¢
XMMHYECKHMHU BELIECTBAMU B OBITY U pEalbHOM JKU3HH;

5) Tpy10BOro BOCIIUTAHUS:

MHTEpEC K MPaKTUYECKOMY U3YUYEHHIO Mpodeccuii U Tpya pa3iuyHOro poja,
YBaXEHUE K TPyAy U pe3yibTaTaM TPYAOBOW NEITEIBHOCTH, B TOM YMHCIIE HA
OCHOBE TPUMEHEHHUs MPEAMETHbIX 3HAHUN 10 XHUMHUHU, OCO3HAHHBIA BBIOOD
WHIUBUYAIbHOM TPAEKTOPUU MPOAOKEHUSI 00pa30BaHus C YUYETOM JIUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEMN,
yCIEeHON Ipo(heCCUOHATIBHON AEATEIbHOCTU U Pa3BUTHS HEOOXOJUMBIX YMEHUM,
TOTOBHOCTB aIalITUPOBATHCA B MPO(heccCHoHalbHOI cpeje;

6) 3K0JIOrH4eCKOro BOCIIMTAHUSA:

HKOJIOTMYECKH 1€JIeCO00pa3HOEe OTHOUIEHHE K MPUPOAE KaK HCTOYHHUKY
YKU3HHM Ha 3eMJle, OCHOBE €€ CyLIECTBOBAaHHUs, TOHUMAHUE IEHHOCTH 3J0POBOr0 H
O0e3zomacHoro oOpa3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHME K COOCTBEHHOMY
(bu3MYECKOMY M TICUXUYECKOMY 3[I0pPOBbIO, OCO3HAHUE LIEHHOCTH COOJIOJEHUS
paBuJ1 O€30MACHOTO MOBEIEHUS TPU paboTe C BEIIECTBAMH, a TAK)KE B CUTYaLIUsX,
YTPOXKAOLIUX 310POBbIO U )KU3HU JIOEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUA, MOJTY4YaeMble MPU WU3YUYEHUU XUMHUH, IS
pELICHUS 33/1a4, CBSA3aHHBIX C OKPYKAOIIEH TPUPOJHON CPENON, ISl TTOBBILICHUS
YPOBHSI  9KOJIOTUYECKOW  KyJIbTYpPhl, OCO3HAHUS TJIOOQJIBHOTO  XapakTepa
HKOJIOTHYECKUX MPOOJIEeM M MyTed HMX PELICHUS MOCPEICTBOM METOJIOB XUMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJCTBOBATHCS UM B MO3HABATEIbHOM,
KOMMYHUKATUBHOM M COLMAJILHOM ITPAKTHUKE.

METAITPEAMETHBIE PE3YJIBTATbBI

B cocraBe MeTanpeIMETHBIX pe3yJbTaTOB BBLACIAIOT 3HAYUMBbIE IS
dbopMupoBaHUsIT MHUPOBO33pPEHHUS OOIICHAYy4YHbIE TOHSTUS (3aKOH, Teopusl,
IPUHIUI, TUIIOTE3a, (PAKT, CUCTEMa, MPOIECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPhIE
UCIIONIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX IMpeIMeTax U MO3BOJIAIOT Ha
OCHOBE 3HaHHWM U3 ATUX MPeAMETOB (HOPMHUPOBATH MPEACTABICHUE O IEIOCTHOU



HAyYHOW KapTHUHE MHUPA, U YHUBEpCATIbHbIC ydeOHbIE NeiCcTBYs (ITO3HABATEIIbHbIC,
KOMMYHUKATHUBHBIC, DPETYJISITHUBHBIE), KOTOpble obOecneunBaloT (OpMHUpPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJIAHUPOBAHHUIO M OCYIIECTBICHUIO Y4eOHOMU
JESITEIIbHOCTH.

Ilo3naBaTeibHbIE YHUBEPCAJIbHbIE YUeOHbIe el CTBUSA

Ba3oBble Jiornyeckue AeicTBHA:

YMEHHUS HWCIOJIB30BaTh MPHUEMBI JIOTHUYECKOTO MBIIUICHUS TIPU OCBOCHUU
3HAHWI: PacKpBIBaTh CMBICT XMUMHYECKUX TIOHATHHA (BBIIETSATh UX XapaKTEpPHBIC
MPU3HAKKM, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTMUMH TMOHSTHSIMHU), UCIOIb30BaTh
MOHATHUS 17151 OOBSICHEHUS OTJIETbHBIX ()AKTOB U SIBJICHUM, BHIOMPATh OCHOBAHUS U
KpUTEPUH U1l KIacCU(PUKAIMK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIHi,
yCTaHABJIMBATh TMPUINHHO-CIICJCTBEHHBIC CBS3W MEXKIYy OOBEKTaMH HW3YYCHHS,
CTPOUTH JIOTHUECKHUE PACCYXKACHUS (MHIYKTUBHBIC, JCTYKTHBHBIC, TI0O aHAJIOTHH),
JieaTh BBIBOJIBI M 3aKITFOUCHUS,

yMEHUE TMPUMEHATh B TIPOIIECCE I[IO3HAHUS TOHATUS (TMPEIMETHBIE U
MeTaIpeMETHBIC), CHMBOJIMYCCKHE (3HAKOBBIE) MOJICIH, UCIIONh3YEMbIC B XUMHH,
peoOpa3oBEIBATH IIMPOKO MPUMEHSIEMbIC B XUMHH MOJIEITHHBIC TTPEACTABICHHS —
XUMHUYECKUW 3HAK (CHMMBOJ »JJIEMEHTa), XUMUYeckas (opMyrna u ypaBHEHHE
XUMHUYECKON peakIuy — MpU PEHICHUH Y4eOHO-TIO3HABATENIbHBIX 3aj1a4, ¢ YYETOM
ATUX MOJENBHBIX TPEJICTABICHUN BBISBISATH U XapaKTEPU30BATh CYIIECTBEHHbBIC
MIPU3HAKH U3y4aeMbIX 00BEKTOB — XUMHUYECKHUX BEIIECTB M XUMUUYECKUX PEaAKITHH,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, TPUYMHHO-CICACTBEHHBIC CBSI3U W
MPOTUBOPEYHS B U3YUAEMbBIX MPOIIECCAX U SIBJICHUSX.

ba3zoBble uccienoBare/ibCKue 1eHCTBUSA:

YMEHHE HCIIOJb30BaTh TOCTABJIICHHBIE BOIPOCH B KAaueCTBE MHCTPYMEHTA
MO3HAHUS, a TakKKe B Ka4eCTBE OCHOBBI UIsI (OPMHUPOBAHUS THUIIOTE3BI TIO
MIPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYXKIECHUN;

NpUOOPETeHHE ONbITa M0 IUIAHWPOBAHUIO, OpPraHU3allud W TPOBEJICHUIO
YUYCHHUYECKUX OKCIIEPUMEHTOB, YMEHHE HAOII0JaTh 3a XOJOM IMpoIriecca,
CaMOCTOATEIILHO MPOTHO3UPOBATH €T0 PE3yJIbTaT, (POPMYIHPOBATH 0000IICHUS U
BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEAEHHOTO OTBITA, MCCIICIOBAHUS, COCTABIIATh OTUET
O MpoJIeNIaHHOM padoTe.

Pabora ¢ undopmanueii:

yMEHUE BBHIOWpATh, aHAIM3UPOBATh M HWHTEPIPETHPOBATH WHOOPMAIUIO
pPa3IMYHBIX BUJIOB U (DOPM TIPEICTABIICHHUS, ITOTYyYaeMyI0 U3 Pa3HBbIX MCTOYHHUKOB
(Hay4HO-TIONYJIIpHAs JUTEpaTypa XHMHYECKOTO COJACP)KAHHWS, CIPAaBOYHBIC
nocobusi, pecypcel WNHTepHeTa), KpPUTHUUECKH OLIEHUBATh MPOTUBOPEUYUBYIO U
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHATh Pa3lInYHble METOJbI U 3apOChl MPHU MOUCKE M OTOOpE
uH(OpPMAIUU U COOTBETCTBYIOIIMUX JIAHHBIX, HEOOXOJMMBIX MJiS BBINOJHEHUSA
y4eOHBbIX W TIO3HABATEIbHBIX 3a/1a4 ONMpPEAeNEHHOTO TUMa, MTPUOOPETEHUE OIbITa B
0o0JaCTH  UCHOJIb30BaHUS  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIQJICHUE KYJIbTYpPO aKTUBHOTO MCIIOJIb30BAHUS PA3TUYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BHIOMPATh ONTUMANIbHYIO (OpMY IpeacTaBieHUs HHPOPMAIIUU U
WUTIOCTPUPOBATh peIllaeMble 3aJladyd  HECIOXHBIMH CXEMaMH, JuarpaMMami,
Ipyrumu popmamMu rpaduKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh W aHaJIM3UpoBaTh B TIpolecce Yy4eOHOH U
UCCJIEI0OBATENBCKON JEATEIPHOCTH MHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35MCTBA M TPAHCIOPTAa HA COCTOSHUE OKPYXAKOIIEH NPUPOIHON
Cpepl.

KoMMmyHnKaTHBHBbIE yHUBEPCAJIbHbIE Y4eOHbIe 1elicTBUS:

yMEHHUSl 3aJlaBaTh BOMPOCH (B XoJ€ jauanora W (W) AUCKYCCHH) II0
CylmlecTBy  oOCyXgaeMoill  Tembl, (OpPMYyJIHpPOBATb CBOM  IPEAJIOKEHUS
OTHOCHUTEJILHO BBIIIOJHEHUS NMPEAJIOKEHHOM 3a/1a4u;

YMEHHS ~ TPEICTaBIsATh  MOJyYEHHBIE  pPe3yibTaThl  IMO3HABATEIHHON
JESTEIbHOCTH B YCTHBIX W THCHMEHHBIX TEKCTaX; JelaThb MPEe3eHTAIHIO
PE3yJIbTaTOB BBIIOJHEHUS] XUMHUUYECKOTO SKCIIEpUMEHTa (J1ab0paTOpHOIO OIbITA,
1abopaTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIE€OHOTO MTPOCKTA);

yMeHHs Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMHU B COBMECTHOM
MO3HABAaTEIbHOM M HMCCIIEIOBATENLCKOM  NIEATENBHOCTH TMPU  PEIICHUU
BO3HUKAIOIIKX TPoOJieM Ha OCHOBE yuéTa OOLIMX WHTEPECOB M COTJIACOBAHMS
no3unui (00CcyXaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOPIUHAIUS
COBMECTHBIX JIEWCTBUH, OIpelIelIeHHe KpPUTEpUEeB IO OLIEHKE KauecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHe).

PeryasiTuBHbIEe YHUBepcalbHble yUeOHbIe 1eiCTBUS:

YMEHHE CaMOCTOATEIBHO OMPENENATh LEIN ACSTeNbHOCTH, IUIAHUPOBATH,
OCYILECTBIISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO
NeSATeTLHOCTD, BRIOUPaTh Hanbosee 3pGEeKTUBHBIE CTIOCOOBI PEIICHUs YICOHBIX H
MO3HABATENBHBIX 33J1a4, CaMOCTOSITEIbHO COCTaBIATh WM KOPPEKTUPOBATH
IIPEUIOKEHHBIM  aIrOPUTM JEUCTBUM IIPU BBIIOJIHEHUU 3aJaHUW C y4ETOM
MOJTyYEHHUS! HOBBIX 3HAHUNA 00 M3ydyaeMbIX OOBEKTax — BELIECTBaX M PEaKLUsX,
OLICHMBAaTh COOTBETCTBUE IOJIyYEHHOTO pe3yJbTaTa 3asBJICHHOW LIE€TH, YMEHUE
UCTIONIb30BaTh M AaHATTM3UPOBATh KOHTEKCTHI, TIPe/jIaracMbie B yCIOBUH 3aaHUA.

INPEAMETHBIE PE3YJIbTATDBI

B cocraBe mnpeaMeTHBIX pe3ydbTaTOB MO OCBOEHHUIO 005S3aTENbHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO JaHHOW eaepanbHOM paboueil mporpamMmon,
BBIJIETISIIOT: OCBOEHHBIE OOYYArOIIMMUCA HAy4YHBIE 3HAHUS, YMEHUS U CIOCOOBI



JNEUCTBUM, BHUABI JEATEIBHOCTA IO TMOJYYEHHUIO HOBOIO 3HAHUS, €ro
WHTEpHpEeTalu, NpPeoOpa3OoBaHUI0 W TMPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX U
HOBBIX CUTYaIUsX.

K xoniy oOydenus B 8 kiacce npeaMeTHbIC pe3yIbTaThl HA 0a30BOM YpOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PACKPBIBATh CMBIC OCHOBHBIX XUMHUYECKHX IOHSTHI: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CI0XHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJICHTHOCTh, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBast 0Js1 XMMHYECKOTO 3JIEMEHTa B COCTUHEHUH, MOJISIPHBII 00BEM,
OKCHUJ, KHCJIOTa, OCHOBAaHHE, COJIb, AJIEKTPOOTPULIATEIBLHOCTb, CTEIECHb
OKHUCJIEHHS, XUMHUYECKasl peakuus, Kiaccu(ukauus peakluuil: peaxkiuu
COCIMHEHUSA, PEAaKIUU PAa3JIOKEHUs, PEaKUUU 3aMEUICHUs, peaKUuu
oOMeHa, 3K30- U SHAOTEPMHUYECKUE PEAKINH, TEIIOBOM 3((deKT peakum,
AIpO aToMa, AJIEKTPOHHBIA CIIOM aroma, aroMHas OpOUTallb, pPAaANYC
aToMa, XMMHUYECKasi CBs3b, MOJSIPHAS W HEMOJIIpHAs KOBAJEHTHAs CBS3b,
WOHHAs CBSA3b, MOH, KAaTUOH, aHUOH, PACTBOpP, MAaccoBas JOJs BEIIECTBA
(poreHTHAsE KOHILIEHTpAIKsi) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMHUYECKUX TOHATUH U
MPUMEHSTh 3TU NOHATHUS MPU ONMKUCAHUU BELIECTB U UX MPEBPALICHUI;

e HCIOJBb30BaTh XHWMHUYECKYIO CHUMBOJHUKY JUIsI COCTaBieHUS (opmyn
BEIIECTB U YPABHEHUN XMUMHUYECKUX PEAKIUN;

e ONpENEeNsATh BAaJEHTHOCTh aTOMOB AJIEMEHTOB B OMHApPHBIX COEIMHEHMSIX,
CTENEHb  OKUCJEHHUSI  DJEMEHTOB B  OWHAPHBIX  COCJUHEHUSIX,
IPUHAIEKHOCTh BEIIECTB K ONPENEIEHHOMY KIIACCY COECIMHEHMI I10
dbopmynaMm, BHUJ XUMHUYECKOM CBsI3M (KOBAJICHTHAsT W WOHHAsA) B
HEOPTaHUYECKUX COECTUHEHUSX;

e packpbiBaTh cMbici Ilepuomanueckoro 3akoHa JI. WM. Menneneesa:
JEMOHCTPUPOBATh TMOHUMAHHE MEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX 3JIEMEHTOB OT MX mosioxkeHus: B llepumomnueckoil cucreme,
3aKOHOB COXpPAaHEHHS MAacCChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO yY€HUs, 3aK0OHa ABOTajIpo;

e ONHUCHIBATh W XapakTepu3oBaTh TabmuuHyro dopmy Ilepuonmueckoit
CUCTEMbl XHMMHMUYECKHMX DJJEMEHTOB: pa3jiuyaTh [MOHATHS «TJIaBHas
noarpymnmna (A-rpymnmna)» u «mobounas noarpynmna (b-rpymnma)y, manbie u
OoJbIlIe MEpPUOAbl, COOTHOCHUTH OOO3HAYEHHS, KOTOPbIE HUMEIOTCS B
tabnuue «llepuoguueckass cucrema XumMu4eckux osnemeHtoB J[. W.
MeHnneneeBay C YHCIOBBIMM XAPAKTEPUCTUKAMU CTPOEHHS aTOMOB



XUMUYECKHUX DJIEMEHTOB (COCTaB M 3apsij spa, 001Iee Yuciio dJIEKTPOHOB
U pacrpeeieHre UX M0 3JIEKTPOHHBIM CJI0SIM);

KJIacCU(PUIMPOBATh XUMHUUYCCKHUE SJIEMEHTHI, HCOPTAHMUECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 4YKMCIy U COCTaBY YYAaCTBYIOIIMX B pPEaKIUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHUE CBOICTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKIasi ONMMCAHKUE PUMEPAMU MOJIEKYJISPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX KaU€CTBEHHOIO
COCTaBa, BO3MOXHOCTU TMPOTEKAHUS XUMHUYECKUX MPEBpAIllCHU B
Pa3INYHBIX YCIOBUSX;

BBIYUCIISITH OTHOCUTENIBHYIO MOJICKYJSIPHYIO W MOJSIPHYIO  MAacChl
BEILECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO0 »3JIEeMEHTa 1o (dopmyse
COEJIMHEHHUS, MACCOBYIO JIOJIO BEUIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEaKInu;

MPUMEHSTH OCHOBHBIE OTEpAllMU MBICTUTEIBHON JIEATETbHOCTH — aHaJU3
U CHUHTE3, CpaBHEHHUE, 000O0IlEHHE, CUCTEMAaTH3allIo, KJIacCU(UKAINIO,
BBISIBJICHHE TPUYMHHO-CIEACTBEHHBIX CBS3€H — JJI WM3YYCHHUS CBOMCTB
BEIIECTB M XHMHYECKUX PEAKIUH, eCTECTBEHHO-HAYYHbIE METOJIbI
MO3HAHUSA — HaAONIOZICHUE, W3MEPEHHUE, MOJICTUPOBAHHE, IKCIICPUMEHT
(peanbHBIN 1 MBICJICHHBIN);

CIENOBAaTh  MpaBUjaM  TMOJIb30BAaHUS ~ XUMHYECKOM  MOCYIOM U
Ja00paTOpPHBIM  O0OpYJOBaHMEM, a TakKXKe IMpaBWJaM OOpaIlICHUS C
BEI[ECTBAMH B COOTBETCTBUM C MHCTPYKIUSIMH TIO BBITOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYEHUIO H COOUpPAHHIO
ra3zoo0pa3HbIX BEHIECTB (BOJOPOJAa M KHUCIOpPOAA), MPUTOTOBIEHUIO
pacTBOPOB C OMNPENEIEHHOW MacCOBOW JOJIEW pAacTBOPEHHOTO BENIECTBA,
IJIAHUPOBATh M TPOBOJUTh  XUMHUYECKHE  OKCIEPUMEHTBHI IO
pacro3HaBaHUIO PACTBOPOB MIEIOYEH U KUCIOT C TIOMOIIBI0 MHIANKATOPOB
(;makmyc, henondTanenH, METUIIOPAHXK U APYTHE).

K xonny oOydenus B 9 kiacce npeaMeTHbIe pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBIC OCHOBHBIX XHUMHYECKUX TMOHATUM: XUMHUYECKHM
AJIEMEHT, aTOM, MOJIEKyJla, WOH, KaTUOH, AaHWOH, IMPOCTOE BEILECTBO,
CJIO)KHO€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPHULATEILHOCTh, CTEIEHb
OKHUCJICHHS, XUMUYECKasl PEaKI[usi, XUMUYECKasi CBA3b, TEIJIOBOU A (heKT
peakiuuu, MOJib, MOJSPHBIA  00BEM,  pACTBOp,  AJIEKTPOJIUTHI,
HEAJIEKTPOJUTHI, DJIEKTPOJIMTUYECKAs JMCCOIMAIUS, PEAKIMH HOHHOTO
oOMEHa, KaTajim3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMbIE W



HEOOpaTUMbIE PEAKIMH, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKLIHH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHE M  BOCCTAHOBIICHHUE,
aloTponusi, aMmpOTEepHOCTh, XUMUYECKasi CBSI3b (KOBAJCHTHAsl, MOHHAS,
MeTaJuInuecKas), KpUCTANIMYecKas pemeéTka, KOppo3us METasuioB,
CIUIaBbl, CKOPOCTb XHUMHYECKOW pPEaKUWW, NPEeIeIbHO JIOMyCTHMas
xoHuenTpaus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHUA U
MPUMEHSITh 3TU OHSATHUS MPU OMKUCAHUY BEIIECTB U UX MPEBPAIICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0O CHUMBOJIMKY JJI COCTaBJICHHS (HOpMyT
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMI;

ONPEIENATh BaJIECHTHOCTh U CTENEHb OKUCIECHUS XUMUYECKUX IEMEHTOB B
COCIMHEHUSX pa3JIMYHOrO COCTaBa, NPHUHAMIEKHOCTh BEUIECTB K
ONpeAeNnEHHOMY KJAacCy COEIMHEHHUWA 1o (opmyaaM, BUA XHUMHUYECKOU
CBs3M (KOBaJCHTHAsl, MOHHAsA, MeETaJuIMuecKas) B HEOPraHWYECKUX
COCJIMHEHUSX, 3apsii MOHA M0 XUMUYECKON (opMylie, XapaKkTep Cpelbl B
BOJHBIX PAaCTBOPAX HEOPTraHWYECKUX COCAMHEHHM, THI KPUCTAILTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbich llepuomumueckoro 3akona J[. W. Mennaeneesa u
JEMOHCTPUPOBATh €ro IOHMMaHUE: OIUCHIBaTh W XapaKTepHU30BATh
Tabnnunyo Gopmy Ilepuoanueckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB:
paznuyaTh MNOHATHUS «IJIlaBHas mnoArpynna (A-rpymnma)» u «moOodHas
noarpynna (b-rpynmna)», manbie W OOJbIIME MEPHUOJBI, COOTHOCUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCS B IEPUOJUYSCKON Tabimime, ¢
YUCJIOBBIMU  XapAaKTEPUCTUKAMHU  CTPOEHHUS  aTOMOB  XUMHUYECKHUX
AJIEMEHTOB (COCTaB W 3apsj sijApa, oOlIee YHCIO DJJIEKTPOHOB H
pacmpenieieHde WX 0 JJIEKTPOHHBIM  CIIOSIM), OOBSACHATH OOIIUE
3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB 3JIEMEHTOB U UX COCAMHEHUU B
npezenax MajiblX NEpUOJOB U TIIABHBIX MOATPYIIT ¢ YYETOM CTPOCHHS UX
aTOMOB;

KJIaCCU(UIIMPOBATh XMMHUYECKHE DJIEMEHTHI, HEOPraHUYECKHUE BEIIECTBA,
XUMUYECKUE peakuuu (10 YUCIy U COCTaBy YYAaCTBYIOUIUX B pEaKIUU
BEIIIECTB, MO TEIUIOBOMY 3P (DEKTy, MO0 M3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XUMHYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHCIUPUICCKUE XUMHUYECCKUE
CBOMCTBAa TIPOCTBHIX M CJOXKHBIX BEIIECTB, MOATBEPXKAas OMNUCAHUE
npuMepaMi MOJICKYJISIPHBIX M HOHHBIX YpaBHEHUM COOTBETCTBYIOIIMX
XUMUYECKUX PEAKIINN;

COCTABJISITH YPaBHEHHUS BJEKTPOJUTUYECKOHM JAMCCOLMALMHM  KHUCIOT,
LIEJI0YEH U COJIEH, TIOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIIMM HOHHOTO



oOMeHa, ypaBHEHHWS pEAKIUW, TOATBEPKIAIONMNX CYIIIECTBOBAHUE
TEeHETHYECKOM CBSI3U MEXKy BEIlIECTBAMH PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIIUN
MOCPEICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajlaHCca ITHX PEaKIIni;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHMS,
BO3MOXKHOCTH TMPOTEKaHUSI XMMUYECKHX TMPEBpPALCHUNH B Pa3IUUYHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHUTEIBHYIO MOJICKYJSIPHYIO W MOJISIPHYIO  MacChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO JJIeMEeHTa 1o (dopmyIe
COEJIMHEHHUS, MACCOBYIO JIOJIO BEUIECTBA B PACTBOPE, MTPOBOJIUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKON PEaKInu;

coON0aTh  MpaBWja  MOJb30BaHHUA  XUMHYECKOW  MOCYAOM H
7a00paTOpHBIM  O0OpYJIOBaHMEM, a TakKe IMpaBWia OOpaIlCHUS C
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIUSAMH 110 BBITIOJIHCHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYEHUIO U COOUpPAHUIO
ra3oo0pa3HbIX BEIIEeCTB (aMMHAaKa U YTIEKUCIIOTO Tra3a);

MPOBOJUTh  PEAKIMH, TOJATBEP)KIAIONINE  KAuyeCTBCHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OIMBITHBIM IMyTEM XJIOPHII-, OPOMH/I-,
uonu-, KapoOonart-, docdar-, cunukar-, cynbdar-, TUIPOKCUA-HOHBI,
KaTHOHbI aMMOHHUSI U HOHBI M3yYEHHBIX METAJUIOB, MPHUCYTCTBYIOIIHE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIECTB;

MIPUMEHSATH OCHOBHBIC OTIEPAIlMN MBICIUTEIHFHOU NESITEIILHOCTH — aHAJU3
U CHHTE3, CpaBHEHHE, OO0O0OIIEHHE, CHUCTEMAaTHU3allUI0, BBISIBIICHUE
MPUYUHHO-CJICJICTBEHHBIX CBSI3€H — JJI M3YyYCHUS] CBOWCTB BEUIECTB U
XUMUYECKUX PEaKlUid, €CTECTBEHHO-HAYYHBbIE METOJbI TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIMPOBAHUE, SKCIEPUMEHT (pEaIbHBIA U
MBICJICHHBIN ).



TEMATHYECKOEIIVIAHUPOBAHUE

8 KJIACC
Ne HaumenoBanue Komnuectso OCHOBHBIEBHIBIIEATENBHOCTH
/o pa3/iesioBU TEM JacoB ConepxanrueoOydeHus 00YJarOIIIXCS
y4EOHOroIpeaMeTa
IlepBoHaYa bHBbIEXUMHYECKHETIOHATHS
1.1 | Xumus—BaxxkHas 5 [IpeameTxumun. PoIbXuMHANBKU3HA PackpbIBaTbCMBICIIN3YYaEMBIXTIOHSTHIA.
o0nacTh 4eJI0BEKa. XUMUSBCUCTEMEHAYK. PackpbIBaTbpOIBXUMUUBIIPUPOAC
€CTECTBO3HAHMS TenanseniectBa. PU3NUECKUECBOMCTBA VOKU3HUYEIIOBEKA,CECBA3BCAPYTUMU
WIPAKTUYECKOU BEILIECTB. ATPEraTHOECOCTOSTHUE HayKaMH.
NEATENBHOCTH BeecTB. [loHATHEOMETONAXTTO3HAHUS PasnnuarpuncThIeBENIECTBANCMECH;
4eJI0BEKa BXUMHU. UUCTHIEBEIIECTBANCMECH. OJIHOPOIHBIEUHEOJHOPOIHBIECMECH.

CrniocoObIpaziesieHUusICMece.
Xumuueckuiiakcnepumenm:
Jlemoncmpayuu.
3HAKOMCTBOCXUMHUUYECKOUTIOCYI0M,
CIpaBUIaMUPA0OTHI BI1Ia0OPATOPUU
UITPUEMAMHOOPALIIEHUSIC
71a00paTOPHBIMOOOPY TIOBAHUEM.
du3nUeCcKUEeCBONCTBA0OPA3IIOB
HEOPTaHNYECKUXBEIIECTB— METAJIJIOB
WHEMETAIIJIOB.
CrniocobbIpazieneHusicMecen
(¢ubTpOBaHKE, BEIIAPHBAHNE,
JTUCTHILISIUS, XpoMaTorpadust).

PaznuuatbPpuznueckuenxuMmaeckue
SIBJICHUS.
Ciie1oBaThaIrOpUTMAMUCIIONB30BAHUS
AKCIIEPUMEHTAIbHBIXMETOJIOB —
HAOJIIOIEHUSINIKCIIEPUMEHTA.
HaOmromaTenonuceiBaTbOOBEKTHI
MPUIPOBEICHUNIEMOHCTpAI i
n1a00pPaTOPHBIXOMBITOBIOU3YYEHHUIO
(U3UYIECKUXCBOMCTBBEIIECTB,CITOCOO0B
pa3aEICHUSICMECECUBEIIECTB.
[TpoBOANTEXUMUYECKUNIKCTIEPUMEHT
npupasiesiecHuIcMece(Hampumepe
OYHMCTKUTIOBAPEHHOMCOIIN )BXO/IE
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Jlabopamopuvie

onvimyi: I3yueHnenonucanue puzu
YECKHUX
CBOMCTBOOPA3IIOBHEOPTaHUYECKUX
BEIIIECTB.
N3yuyenuecnocoboBpaszaenenusicmecei (¢
MOMOIIIbIO MarHuTa).
Ipaxmuueckuepabomai:

Ne 1. TIpaBuiia paGoThI B J1abOpaTopuu
UITPUEMBIOOpAILIEHUACTA00PATOPHBIM
000pYIOBAaHUEM.

No2 . Paznenenuecmeceit(nanpumepe
OUYHCTKHU MMOBAPEHHOU COJIN)

npakTHYecKonpaboThINe2.

CrnenoBaTh IpaBUIaM MOJIb30BAHMS
XUMHUYECKOH MOCy10i 1 1ab0paTOPHBIM
000pyI0BaHUEM, a TAaK)KE IPaBUIIaM
oOpalleHUsACXUMUYECKUMUBEILIECTBAMU B
COOTBETCTBUM C MHCTPYKLEH
IIPUBBIITOJIHECHUUITPAKTUYECKON

pabotsr Ne 1.
BricTpanBaTbpa3BepHyTHIEIMCEMEHHBIE U
YCTHBIE OTBETHI C OIIOPOM
HanH(pOpMalMION3y4yeOHHKa
UCIPABOYHBIXMATEPUATIOB,IPAMOTHO
WCITOJIb30BAaThU3YYEHHBINTIOHA TUMHBIN
anmnapar Kypca XuMuu

1.2.

BemiectBa
UXUMHYECKHUE
peakiuu

15

ATOMBIMMOJIEKYJTBI. XUMUYECKHE
aneMeHThl. CHMBOJIBIXUMHYECKUX
a1eMeHTOB. [IpocThie U ClIOKHbBIE
BeLIECTBA. ATOMHO-MOJIEKYJISIPHOE
YYEHHE.
Xumnueckasopmyra.BaneHTHOCTD
aTOMOB XMMUYECKUX JIEMEHTOB.
3aKOHIIOCTOSIHCTBACOCTABABEIIECTB.
OTHOCHUTENBbHAS. aTOMHAs Macca.
OTHOCHUTENBbHAS MOJIEKYJISIpHAs Macca.
MaccoBasqoIsIXUMUYECKOT03JIEMEHTA B
COCIMHEHHH.

OnpenensaThIpU3HAKUXIMUYECKUX
peaxiui, yCIOBUS UX MMPOTCKAHMSI.
OOBACHATHCYITHOCTH(U3UUECKUX
UXUMUYECKUXIBJICHUNCTOUKU3PEHNUS
ATOMHO-MOJIEKYJIIPHOTO YUEHHUSI.
KnaccuduumpoBarbxumMudeckue
peakuu (110 YUCIy U COCTaBY
pearupyronmx u 00pazyromuxcs
BEIIIECTB).
CocTaBnsaTbPopMyITbIONHAPHBIX
BEIIECTBIOBAJICHTHOCTUNOTIPEICIISITH
BaJICHTHOCTH 1O (DOpMyJIaM BEIIECTB.
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KommuectBosemecrsa.Moib. MostsipHast
Macca. B3auMocBsi3b KoJinuecTBa, MacChl
WUHCIIACTPYKTYPHBIXCTUHHUIIBEIICCTBA.
PacueTsl o hopmynamMm XUMHUYECKUX
COECIMHCHU.

duznyeckre U XUMUYECKUE SIBJICHHUS.
XuMUYeCKasipeaKusueenpu3HaKy.
3aK0H COXpaHEHHUS MacChl BEIIECTB.
XUMUYECKUEYPABHEHUS.
Knaccudukanys XuMAYeCKuX peakiini
(coenrHeHus,pas3ioKeHU,3aMEeIIEHNUS,
oOMeHa).

Xumuueckuiiakcnepumenm:
Jlemoncmpayuu.

dusndeckue CBOMCTBa 00pa3IloB
HEOPTraHWYECKUXBEIECTB—METAJIOB U
HEMETAIIJIOB.
OO0pa31bIBEIIECTBKOJINYECTBOM | MOJTB.
duznyeckuesBICHUsI(TIaBICHUEBOCKA,
TasiHUE JIbJa, pAaCTUpPaHUE caxapa
BCTYTIKE,KUTICHUEUKOHICHCAITHS

BOJIbI).
XUMHUYECKUESBIICHUS(TOPCHUECBEYH,
MIPOKaJIMBaHUE METHOMN ITPOBOJIOKH,
B3aMMO/ICHCTBUE COJIbI WU MeJia
CCOJISTHOMKHCIIOTOM).
Habumronennenpu3HakoBIPOTEKAHUS

PaccraBnsaTero3puiireHTsI
BYPaBHEHUAXXUMUYECKUXPEAKIIUH.
HaOnronats u onuchiBaTh 00BEKTHI
IIpU IPOBEAECHUU JEMOHCTpALUN
MI1a00paTOPHBIXOMBITOB.

[IpoBoauTh BBIYUCIEHHS IO (POpMyTIaM
XUMUYECKUXCOETMHEHUNNYPAaBHEHUSIM
XUMHUYECKUX PEAKIIHM.
[IpuMeHSThECTECTBEHHO-HAYYHBIE
METO/Ibl TO3HAHUSA (B TOM UHKCIIe
HaOJII0/ICHHE, MOJICTTMPOBAHNUE,
AKCIIEPUMEHTHOCHOBHBICOTIEPALIUT
MBICIIUTENLHOMN IEATETbHOCTH
(cpaBHEHME, KIaccupUKaIus)
BricTpanBaThpa3BepHyTHIEIUCEMEHHBIC U
YCTHBIE OTBETHI C ONOPOU
HauH(pOopMalLMIOn3y4yeOHNKa

U CIIPAaBOYHBIX MAaTE€pPUAIOB, IPAMOTHO
VICTIOJIb30BaThU3yYCHHBIMTIIOHA TUHBIN
arnrmapar Kypca XuMHUH
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XUMHUYECKUX pPEeAKUUH (pa3ioxKeHue
caxapa, B3aMMOJICHCTBUE CEPHOM
KHUCJIOTBICXJIOPUIOMOAPHS, ITOTyYECHHUE U
pasnoxxenue rugpokcuaa meau (1) mpu
HarpeBaHUM, B3aUMOJICHCTBUE
xenezacpactBopomcosiumenu(Il). OnbiTel,
WUTIOCTPUPYIOIIUE 3aKOH COXPaHEHUS
MaccChl.

JlabopamopHvie onvimol:
Co3ganneMoIeIenMONIEKYJT
(ILIapoCTepIKHEBBIX ).

Onucanue GU3NIECKUX CBOMCTB
00pa3IOBHEOPTaHMYECKUXBEIIECTB—
METaJIOB ¥ HEMETAJIOB.

Habmronenue pusnueckux (TiaBiaeHue
BOCKa, TasHUE JIbJ1a) U XUMUYECKUX
(ropeHuecBeYH,MPOKATMBAHUEMETHON
MIPOBOJIOKH) SIBJICHUH.
Habmonennenoncanuernpu3HakoB
MPOTEKAHUS XUMUYECKUX PEaKuid
Pa3HBIX TUIIOB.

Buviuucnenus:
OTHOCUTEIBbHONMOJIEKYIIIPHONMACCHI
BEUIECTB, MOJISIPHOW MAaCChl, MaCChI
BEILIECTB,MaCCHIMKOJINYECTBABECIIIECCTBRA,
MaCcCOBOMAOIUXUMHUYECKOT03JIEMEHTA 110
dbopmyIie CoOeTUHEHUS;
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IIOYPaBHEHUSMXUMUYECKUXPEAKIIUI:
KOJIM4€ECTBA, MACCHI BELIECTBA
IIOM3BECTHOMYKOIMYECTBY, Macce
peareHTOBUIMIPOAYKTOBPEAKLIUN

Uroronopaszaeny

20

BaxuenmuenpeacraBuTelI

HHCOPraHu4€CKUXBEIIECTB

2.1

Bosnyx.Kucnopon.
[Tonsitue
obokcHmax

6

Boznyx—cmecsrazo.CocraBBo3ryxa.
Kucnopon — aneMeHT u npocroe
BeniecTBo. HaxoxaeHnekuciopoaa
BIIPUPO/IC, PH3NICCKUCXUMUIECKUE
cBoiicTBa(peakuuuropenus ). OKCUIpl.
[Ipumenenue kucnopoaa. CriocoObl
TIOJTYYCHHS KACTIOPOa B JAOOpaTOpHUH
U TIpoMBITIIeHHOCTH. KpyroBopoT
Kucaopoaa B mpupozae. O30H —

ATOTPOITHAS MOU(UKAITIS KHUCIOPOIa.

TemnoBoid P heKTXUMIUECKONPEAKITUH,
TEPMOXUMUYECKHE YPaBHEHUS, IK30-
UPHAOTEpMUYECKUEepeakiuu. TormBo:
yToJb U METaH. 3arps3HeHre BO3IyXa,
yYCWJICHHE MapHUKOBOTO 3 dekTa,
pa3pyllieHre 030HOBOTO CJIOSI.
Xumuueckuiiakcnepumenm:
Jlemoncmpayuu:
KauecTBeHHOCONIPEIETICHUECOACPKAHUS
KHCIIOpOJIa B BO3/TyX€
[Tonydenue,coOupanue,paclio3HaBaHHEe

Hcnonb30BaTbXUMUYECKYIOCUMBOJIUKY
JUTS COCTaBIIeHUs (HOPMYIT BEIIECTB,
MOJIEKYJISIPHBIXYPaBHEHUIMX UMHUUECKUX
PEAKLHM C yYaCTUEM KHUCIOPOA.
XapakTepHu30BaTh(ONUCHIBATH)COCTAB
BO3/yxa, PU3NUECKHEe U XUMHUECKHE
CBOMCTBa KHCIIOPOJa, CLIOCOOBI €r0
NOJTyYeHUsl, IPUMEHEHHUE U 3HaUCHHE
B IIPUPO/JIE U JKU3HU YEJIOBEKA.
CpaBHHMBaTHPEAKIIMUTOPEHUS U
MEIJIEHHOTO OKUCIICHHUS.
OOBACHATHCYIIHOCTHIKOIOTUYECKUX
npo6JieM, CBA3aHHBIXC 3arps3HEHUEM
BO3/yXa.
CrnenoBaThIipaBUIaMOE30I1acHOM
paboThI B 1a00paToOpuu

IIPU UCTIOJIb30BAaHUU XUMUYECKOM
MIOCY/BI U 000PYIOBAHUS, & TAKKE
npaBuIaMoOpaIeHUSICTOPIOYUMHU
BEIIECTBAMH.
[TmaarpoBaTEHOCYIIECTBIISATh
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Y U3YYEHHE CBOWCTB KUCIOPOAA.
Hab6nronenue B3auMo1eicTBHS BEILIECTB
C KUCJIOPOJIOM U YCIIOBUS
BO3HUKHOBEHUSHUIPEKPALLICHASITOPEHUS
(moxapa).

JlabopamopHhuwiii onvim:
O3HaKOMIIEHHECOOPA3AMUOKCUIOB U
ONMCAHUE UX CBOMCTB.
Ipaxmuueckaspaboma:.

Ne 3. [Tony4yenue u coOupanue
KHCJIOPO/1a,U3y4YEHUEETOCBOKCTB.
Buviuucnenus:

MOJIEKYJISIPHOM MaccChl KMUCJIOPOa U
030HaHAOCHOBAHUMATOMHOWMACCHI
XUMHYECKOTO JIEMEHTA;KOJINYECTBA,
MaccChl BEIIECTBa
MOYPaBHEHUSMXUMUYECKUXPEAKITUN

HaMpPaKTUKEXUMHUYECKHIE
AKCIIEPUMEHTBI, IIPOBOIUTHHAOIIOICHHUS,
JieaTh BBIBOJIBI 110 PE3YJIbTaTaM
AKCIIEpUMEHTA MPHU MPOBEJICHUN
71a00PaTOPHBIXOMBITOBUITPAKTUYECKON
paboTHI.
BriuucisThkoIM4ecTBOBEIIECTBA, 00BEM
rasa no opmynam.
Y4acTBOBaTbBCOBMECTHOMPAOOTE B
rpymre.
BricTpanBaTbpa3BepHyTHIETHCHMEHHBIE U
YCTHBIE OTBETHI C OIIOPOM
HauHpopMaIMon3y4eOHNKa

U CIIPAaBOYHBIX MAaTE€pPUAIOB, TPAMOTHO

U CITOJIb30BAaThU3YYEHHBINTIOH A TUMHBIN
anmnapar Kypca XuMuu

2.2

Bonopoax. [lonstue
OKHCIIOTAXUCOJISIX

Bonopoxn — anemeHT u pocTtoe
BelecTBo. Haxoxnennesoqopoa
BIIPUPOJIC, PU3NIECKUCUXUMUYECKHE
CBOMCTBA, IPUMEHEHHE, CTIOCOObI
nonyuyeHust. KucmoTsl u comnu.
Mounsipubiiio0bemMra3zoB.Pacuersi o
XUMUYECKUM YPABHECHHUSIM.
XumuueckuiIKcnepumenm:
Jlemoncmpayuu:
[lonyuenue,cobupanue

PackpsIBaTh CMBICIT U3y4aeMbIX TOHATUI
UIIPUMEHATHITUTIOHATUATIPUONUCAHUN
CBOWCTB BELIECTB U UX MPEBPALCHUM.
XapaxkTepu3oBaTh (OMKUCHIBATH)
(bU3NYECKNENXUMUYECKUECBONCTBRA
BOJIOPO/Ia, CIIOCOOBI €ro MOTyUYEHUsI,
IPUMEHEHHUE.
CobupatenprOopIsIIOTyYeHUS
BOAOPO/A.

M cnonib30BaTbXMMUYECKYFOCUMBOJIUKY
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U pacrio3HaBaHUE BOJIOPO/IA.
B3aumo1elicTBUEBOI0POJACOKCHIOM
menu (II).

JlabopamopHhuwiii onvim:
B3anmoneicTBUEKHUCIOTCMETAIIIAMM.
Ilpaxmuueckas paboma.

Ne4 ITonydyennencobrpanueBoaopoa,
M3y4YE€HUE €T0 CBOMCTB.

Buiuucnenus:
o0BbemMa,KoJIMYecTBaBelecTBara3a

10 €r0 U3BECTHOMY KOJINYECTBY
BEILIECTBA WU 00BEMY;

00bEMOB T'a30B 0 YPABHEHUIO PEAKIINHU
HAOCHOBE3aKOHA00BHEMHBIXOTHOIIICHUM
ra3oB

JUIS COCTaBJIeHUs (HOPMYJI BEIECTB,
MOJICKYJISIPHBIXYPaBHCHUMX UMUIECKUX
peaKUuil ¢ yuaCTUEM BOJIOPOA.
BbIuncrisateMONISIpHyIOMacCyBEIECTB;
KOJIMYECTBO BEIIECTBA, 00bEM rasa,
Maccy BEIIeCTBa.

[IpoBoUTH pacyeTsl O YpaBHEHUAM
XUMUYECKUX PEAKIUi: KOJINYeCcTBa,
00BbEMa,MaCChIBEIIECTBAIION3BECTHOMY
KOJIMYECTBY, 00BEMY, Macce pEareHTOB
WIN TIPOJYKTOB PEAKIUH.

Crnenosath mpaBuiiaMm 0€30MacHOM
paboThI B 1a00OpaTOpPHUU
WCIIOJIb30BAHUY XUMHYECKOU ITOCY B
1 000pyI0BaHUs, a TAKXKE MpaBUIaM
00pallleHUSICTOPIOUUMHUBEIIIECTBAMU B
OBITY.

[TmanrpoBaTEHOCYIIECTRISATh

Ha TIPAKTUKE XUMUYECKHE
AKCMIEPUMEHTHI,IIPOBOINTHHAOIIIOICHUS,
JIeaTh BBIBOJIBI 110 PE3yJIbTaTaM
AKCIEPUMEHTA.
YyacTBOBaThBCOBMECTHONPAOOTE B

rpymme

2.3

Bopa.PacTeopsl.
Ilousarue
00 OCHOBaHUAX

dusnueckuecBoicTBaBobl. Bomakak
PAaCTBOPUTEI. XUMHUYECKUE CBOMCTBA
BOJIBI.

PackpsIBaTh CMBICIT U3y4aeMbIX TOHATUI
UIPUMEHATHITUITOHATUSATIPUONUCAHU T
CBONCTB BEILECTB U UX NPEBPALLIECHUM.

33



OcHoBaHus.
PacTtBopbl. Posib pacTBOpPOB B NpuUpo/ie
UBXHU3HUYEN0BeKa. KpyroBopoTBO/IbI B
npupoje. 3arpsi3HEHUE TPUPOIHBIX
BOJI.OXpaHanoOYuCTKaIPUPOIHBIXBO/I.
HacpImeHHble 1 HEHACKIILICHHBIC
pacTBOpBI. PacTBOPMMOCTH BEILIECTB
BBOJic.MaccoBas10/IsIBEIIICCTBA B
pacTBope.
Xumuueckuiiakcnepumenm:
Jlemoncmpayuu:
PacTBOpenueBenecTBCpazmImuyHON
PacTBOPUMOCTBHIO.
B3anmMonelicTBreBOIbICMETAIIAMHA
(HaTpUeM U KaJIbIIUEM).
HccnenoBaHMepacTBOPOBKUCIIOT
HIETI0YEeHCITOMOIIBIOMHANKATOPOB.
JlabopamopHhvie onvimoi
HccnenoBanrne 0cOOCHHOCTEH
PacTBOPEHUSI BEILIECTB C PA3IMIHOMN
PacTBOPUMOCTBHIO.
[TpuroroBieHnepacTBOpPOB
COITPEICIICHHOMMACCOBOU I0JIEH
PacCTBOPEHHOIO BEILIECTBA.
Ipaxmuueckaspaboma
Ne 5. [IpuroroBieHue pacTBOpOB
COITPEICIICHHOMMACCOBOWI0JIEH

XapakTepu3oBaTb(PU3NUECKUE
UXUMHUYECKHUECBONCTBABO/IbI,EEPOIIb Kak
pPacTBOPUTEIIS B MPUPOIHBIX MPOLIECCax.
CocTaBnsTbypaBHEHUSIXUMHYECKUX
peaKIMii ¢ y4acTHEM BOJIBI.

OOBICHATH CYIIHOCTh IKOJIOTHUYECKUX
po0JieM, CBSI3aHHBIX C 3arPSI3HEHUEM
IPUPOIHBIXBO/,CIIOCOOBIOUUCTKUBO/IBI OT
pUMecel, MEpBI 110 OXPAaHE BOA
OT3arpsi3HEHHUS.
[TmaHnpOBaTHHOCYIIECTBIIST

Ha TIPAKTUKE XUMUICCKHE
AKCIEPUMEHTHI, IPOBOAUTHHAOIIIOICHHS,
JIeNIaTh BBIBOJIBI 10 Pe3ysbTaTaM
AKCIIEPUMEHTA TIPH MTPOBEICHUHT
71a00paTOPHBIXOTBITOBUITPAKTHUECKON
paboTHI.

CrnenoBaTh mpaBmiiaM 0€301acHOMN
paboThI B 1abOpaTOPUH MpU
UCIOJIb30BAHUUXUMUYECKONTIOCYIBI U
000pyI0BaHUA.
[TpoBOUTHBEIUUCICHUSICTIPUMEHEHUEM
TIOHSATHUS «MaccoBas J0JIsl BEIIECTBA

B pacTBOpEY.
BricTpanBaTbpa3BepHYTHICITUCEMEHHBIC U
YCTHBIE OTBETHI C OIIOPOU
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PacTBOPEHHOTOBEIIIECTRA.
Buiuucnenus:
CHCIIOJIF30BaHUEMITIOHITHSICMACCOBas
JIOJIsl BEIIECTBA B PACTBOPE»

HanH(popMaIuon3y4eOHNKa

U CIIPAaBOYHBIX MAaTE€PUAIOB, TPAMOTHO
UCITOJIb30BAaTbNU3YYEHHBINIIOHATUNHBIN
anmnapar Kypca XuMuu

2.4

OCHOBHBIEKJIACCHI
HEOPTaHUYECKUX
COeIMHEHUN

11

Knaccudukanus HeopraHuyeckux
coenunenmnil. Oxcuapl. Knaccudukanus
OKCHJIOB:C0JICOOpa3yOIIe(OCHOBHEIE,
KHUCIIOTHBIE, aM(POTEpHBIEC)

U Hecoseo0pasyrolue.
Homenknarypaokcunos.dusndeckue

Y XMMHUYECKUE CBOMCTBA OKCHJIOB.
[Tomy4eHnEOKCHIOB.

OcnoBanus. KnaccudukanusiocHoBaHU:
1IEJI0YM U HEPACTBOPUMbBIE OCHOBAHHSI.
HomenknatypaocHoBanuii. Pu3ndeckue u
XUMHYECKUE CBOMCTBA OCHOBAHUIA.
[TonmydyeHneoCcHOBaHMIA.

Kucnotsl. Knaccudukanus KUCior.
Homenknatypa kucnor. @usndeckue

1 XUMUYECKHE CBOMCTBA KUCIOT. Psin
aktuBHOocTUMeTaIIOBH. H.bekerona.
Ilonmy4yeHue KUCIIOT.

Conu. Homenknarypa conen.
DOU3NYECKUENXUMUYECKUECBOMCTBA
conen. [Tonyuenue comen.
['eHeTHYECKasCBI3bMEKTyKIIacCaMu
HEOPraHNYECKUXCOEIMHEHUH.

Knaccudumuposars nzyuaemolie
BEILECTBAIIOCOCTABYHCBONCTBAM.
CocTaBisTbPOpPMYIBIOKCHIOB,KUCIIOT,
OCHOBAaHUU, COJICH U HA3bIBAaTh UX
MOMEXKTYHAPOTHOMHOMEHKIIATYPE.
[IporHo3npoBaTECBONCTBABELIECTB
HAOCHOBEOOITUXXUMUUECKUXCBOMCTB
M3YUYEHHBIX KJIACCOB/TPYII BEIIECTB,
KKOTOPBIMOHHOTHOCSITCSL.
CocTaBIsATEMOJIEKYIISIPHBICYPABHEHUS
peaKuui, WIUTFIOCTPUPYIOLIUX
XUMUYECKHE CBOMCTBA U CIIOCOOBI
MOJIYYEHHUSI BEUIECTB U3yUYECHHBIX
KJIACCOB/TPYIIII, a TAKKe
MOATBEPKIAIOIINX T€HETUYECKYIO
B3aUMOCBSI3b MEXKAY HUMHU.
[Tpon3BOIUTEBBIYUCIICHUS
MOYPAaBHEHUSIMXUMUYECKUXPEAKIIUH.
[InaHupOBaTEUOCYIIECTBIISATh

Ha MPAKTHUKE XUMHUUYECKHUE
AKCTIEPUMEHTBI, ITPOBOIUTHHAOIIIOICHNS,
JieJaTh BBIBO/IBI IO pe3yJibTaTam
AKCIIEPUMEHTANPUIIPOBEACHUU
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Xumuueckuiiakcnepumenn:
Llemoncmpayuu:
OOpa3pIHEOPTaHNYECKUXBEITICCTB
Pa3JIMYHBIX KJIACCOB.

ONBITHL WJUTIOCTPUPYIOIIUEX UMUYECKHE
CBOMCTBA KJIACCOB HEOPraHUYECKUX
BEILIECTB.

Jlabopamopmwvieonvimol
OnpeneneHnepacTBOPOBKUCIIOT
UIIET0YENCITOMONIIBIONHANKATOPOB.
N3yuenneB3auMoAeiCTBUSKUCIIOT
CMETaJJIaMU,pEaKIINITHENTpAIIA3aI 1 H.
BzaumoperictBre pactBopa CepHOU
KUCIOTHI ¢ okcusioM Menu (II).
ITonydyeHneHepacTBOPUMBIXOCHOBAHUM.
BriTecHeHHEeoJHOTOMETAIAIPYTUM
13 pacTBOpa COJIH.
Ipaxmuueckaspaboma
Ne6.PemenuneskcrnepuMeHTaabHbIX
3aaunoremMe«BaxkHENIINEKIIacChl
HEOPTaHUYECKUX COCAUHEHUI.
Buiuucnenus:
MOYPaBHEHUSIMXUMUYECKONPEAKIIUU:
KOJIMYECTBABEIIECTBA,00HhEMa,MACCHI
MMOM3BECTHOMYKOJIUYECTBYBEIIECTBA,
00BeMy, Macce peareHTOB
WINIPOYKTOBPEAKIIUH

71a00paTOPHBIXOMBITOBUITPAKTHUECKUX
paoor.
CrnenoBarblipaBriIaMO€3011aCHOMN
paboThI B J1abopaTopuu
PUUCIIOIB30BAHUUXUMHYECKON
nocyzAbl 1 000pyI0OBaHUS.
BricTpanBaTbpa3BepHyTHIENINCbMEHHBIE U
YCTHBIE OTBETHI C OTIOPOM
HanH(pOpMalMION3y4yeOHNKa

¥ CIIPaBOYHBIX MaTEpUaIOB, TPAMOTHO
WCITOJIb30BAaThU3YYEHHBINTIOHA TUMHBIN
anmapar Kypca XUMHUU

Hroronopaszneny:

30
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IHepuoaguueckniizakonnllepuoguueckasicucremaxumudecknxyiemeHToB/[.M.MenneneeBa.CTpoeHneaToMoB.
XuMu4ecKkasacBs3b. OKNCIUTEIbHO-BOCCTAHOBUTEIbHbIEPEAKIM U

3.1 | [lepuoanyeckwuii
3aKOH
ullepnoanueckas
cucrema
XUMHUYECKUX
AJIEMEHTOB

Ctpoenue atoma

J.M.Menneneena.

7

[lepBBIeTTONBITKUKTACCU(DUKAITIT
XUMHYeCKuxadaeMeHToB. [ lonsTue

O rpynmnax CXOJIHBIX JIEMEHTOB
(I1€10YHBIE U IIETIOYHO3EMEIIbHBIC
METaJUTbl,I'aJIOTeHbI, HHEPTHBIETA3hl).
DIeMEHTBI, KOTOPBIE 00Pa3yroT
aMmdoTepHbIe OKCHJIBI U THAPOKCHUJIBI.
[Tepnoanueckuiizakon.l lepruoanyeckas
CHUCTEMa XMMHUYECKUX JIIEMEHTOB

J.N. MenaeneeBa. KopoTrkoneprnoiHast
U JUTMHHOTIEPHOIHAST (DOPMBI
[Teproauyeckoii CUCTEMBI XUMUUYECKUX
anementoB/l.M1.Menneneesa.lleprobl
Y rpynibl. PU3HYECKHN CMBICI
MOPSAKOBOrOHOMEPA,HOMEPOBIIEPHOIA U
TPYMNIBI 2JIEMEHTA.
CrpoenneatomoB.CocTaBaTOMHBIX
sanaep. N3otonsl. DnekTponbl. CTpoeHue
AJIEKTPOHHBIX000JI0YEKATOMOBITCPBBIX
20 XMMHUYECKHX 2JIEMEHTOB
ITeprnoauueckomn CuCTEMBbI
J.N.MenneneeBa.XapakTepucTuka
XUMHYECKOTO AJIEMEHTa
noeronoJioxkenutosl lepnonnueckon
cucteme .M. Mennaenecena.
3aKOHOMEPHOCTUU3MEHEHUSAPAANYCa

PackpeIBaTbCMBICITIEPUOINYECKOTO
3aKOHa.

OnuceIBaTbCTPOCHUETAOINLIBI
«ITeprognyeckascCUCTEMaXUMUIYECKUX
anemeHToB J[.1. MeHnnaeneeBay.
MopaennpoBaTbCTPOCHUEATOMA,
SHEPTreTUYECKUXYPOBHENUIIOIYPOBHEM
IIPU IOMOIIM PUCYHKOB, 3JICKTPOHHBIX
KOH(UTYpaluii U 3JEKTPOHHO-
rpadguueckux Gopmy.
[NosicHAThGU3NYECKUHCMBICIT
NOPSIAKOBOTOHOMEPA,HOMEPOBIEPUOIA U
TPYIIbI DJIEMEHTA.
XapakTepru30BaTbXUMUUECKUEITIEMEHTHI
MEPBBIX TPEX MEPUOIOB, KATTMW, KATbIUN
Y UX COCIMHEHUS MO MOJIOKECHUIO
Bllepnonnueckoiicucreme /..
Meneneesa.
OOBIACHATHOOIINE3aKOHOMEPHOCTH B
WU3MEHEHHUH CBOMCTB XUMHYECKUX
3JIEMEHTOB (U3MEHEHHE PAJINYCOB
aTOMOB, AJIEKTPOOTPULIATEIIBHOCTH,
BAJICHTHOCTH) U UX COEIUHEHUM
BIIPEJICTaXMaJTBIXITEPUOI0BUTIIaBHBIX
MOATPYIIN C YYETOM CTPOCHHUS UX
aTOMOB;
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aTOMOB XMMUYECKHUX JIEMEHTOB,
METaUTMYECKUXUHEMETAILITUYECKUX
CBOMCTB MO TpynmnaM U Mepuoam.
3nauenuel leprouyeckoro3akona
ullepnoanuecKkoCUCTEMBIXUMUYECKHUX
AJIEMEHTOB JIJIS1 Pa3BUTHUS HAYKH U
npaktuku. [{.11. MenneneeB — yueHblit
UTPAKIAHUH.
Xumuueckuiakcnepumenm:
Jlemoncmpayuu:
B3anmoneiicTBUETHIPOKCHIAIIMHKA C
pacTBOpaMHU KUCJIOT U LIEJIOYEH.
MoaenupoBaHue CTpOCHUSI MOJIEKYJT
IIPY ITIOMOIIY PUCYHKOB, MOJENEN,
AJIEKTPOHHBIXUCTPYKTYPHBIX (POPMYIL.
Tabnuna «llepuoanueckas cucrema
XUMHUYECKUX DJIEMEHTOB
J.A.MenneneeBay.

JlabopamopHuie onvimoi
O3HakoMIIeHHECOOPa3IaMUMETAIIIIOB U
HEMETAJIOB

Y4acTBOBaTbBCOBMECTHOMPAOOTE B

nape WiIH TpyIie.
BricTpanBaTbpa3BepHyTHICTHCHMEHHBIC U
YCTHBIE OTBETHI C OTIOPOH
HanH(pOpMaIUION3yIeOHUKAUPYTHX
MUCTOYHHUKOB, B TOM uncie MHTepHeTra

3.2

XHUMHUECKas CBS3b.
OxucCIUTEIIBLHO-
BOCCTAHOBHUTEILHEIC
peaKuuun

Xumuueckas cBsa3b. KoBajieHTHas
(moJisipHAst U HEMOJISIPHAST) CBA3b.
DIIEKTPOOTPHUIIATEIIHHOCTh XMMUYECKHUX
snemenToB. MonHas cBa3b. CTeneHp
okuciaeHust. OKUCINTENBHO-
BOCCTaHOBUTEbHbBIepeakiuu. [ Iporiecchl

PackpbIBaTbCMBICIIA3y4aEMBIXTTIOHSATHN.
OnpenensaTbBUIXUMHUYECKOMCBSI3U B
COC/IMHCHUU.

MoaennpoBaTh CTpPOCHUE MOJIEKYJITPU
IIOMOILIA PUCYHKOB, MOJIEJIEH,
ANMEKTPOHHBIXUCTPYKTYPHBIX(DOPMYII.
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OKHCJIEHUSI 1 BOCCTAHOBIICHHUS.
OKHCIUTENN U BOCCTAHOBUTEIH.
XHAMHUYECKUNIKCIIEPUMEHT: U3yUCHHE
00pa3lioB BeIIeCTB METAIIIIOB
WHEMETAJUIOB,B3aUMOJEHCTBIE
TUAPOKCUIAMHKACPACTBOPAMUKUCIIOT U
1IEJI0YEH, TPOBECHUE OIBITOB,
WUTFOCTPUPYIOLIUX IPUMEPHI
OKHUCJINTEIBHO-BOCCTAHOBUTENBHBIX
peakuuii (ropeHue, peakuu
Pa3JIOKEHUSI, COCTUHECHMUS ).
Xumuueckunkcnepumenm:
Jlemoncmpayuu.
OnBITHLWUTFOCTPUPYIOIIHAETTPUMEPDI
OKHUCJIUTENbHO-BOCCTAHOBUTENBHBIX
peakuuii (ropeHue, peakuu
Pa3N0KEHUS,COCIMHEHHS] )

Hcnons30BaTbXUMUUECKYFOCUMBOIUKY
ISl cOCTaBIIeHUs (hOpMYJT BEILIECTB,
AJIEKTPOHHOTO OajaHca peakiui.
OrnpenensaTbCTeNeHbOKUCICHUIATOMOB
XUMHUYECKHUX 3JIEMEHTOB 10 (popMyiam
U COCTaBJIATH (POPMYJIbI OMHAPHBIX
COCIUHECHUUITOCTCICHUOKHUCIICHHUS
aTOMOB XHMHUYECKHUX DJIEMEHTOB.
OnpenensaTe OKUCIUTEND U
BOCCTAHOBUTEIL. PaccTaBiaaTh
KOA(PPUIIMEHTHI B CXeMaX MPOCThIX
OKHMCJIUTEJIbHO-BOCCTAHOBUTEIHLHBIX
PEAKLIMI METOJIOM JIEKTPOHHOTO
OajaHca.

HaOmronaTe XuMHYECKHE
ONBITHINOIUIAHY,aHAJTU3UPOBATHHU /T
eJIaTh BBIBOJIBI.

Ucnonws3oBate UKT niist co3ganus
MO/IEJIEU,[TOATOTOBKUITPE3CHTALINH,
JIOKJIaJ0B 110 TEME.
BricTpanBaThpa3BepHYTHIEIMCHbMEHHBIE U
YCTHBIE OTBETHI C ONOPOU
HanH(GOPMaLMION3yYEeOHUKAU IPYTUX
HMCTOYHUKOB,BTOMYMCIIeIHTepHETA

Hroronopazneny 15
PesepBHOEBpEeMs 3
OBIIEEYMCIIOYACOB 68
[10 ITPOI'PAMME
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9 KJIACC

Ne
/1

HaumenoBanue
pa3aesnoB U TeEM
ydyeOHOoronpeaMera

KomnuectBo
4acoB

CopepxaHneo0yueHus

OCHOBHEBIEBUIBIAEATEIILHOCTH
0o0ydJaronmxcs

Bel]_leCTBOHXHMl/I‘leCKHepeaKHHI/I

11

IloBTOpEeHUE
UyTITyOJieHue
3HAHUHOCHOBHBIX
pasnenoBKypca
8KJacca

5

[Tepnoanueckuiizakon.llepuognueckas
CUCTEMaXUMHUYECKUXAIEMEHTOB
J.N.MenneneeBa.CTpoeHUEaTOMOB.
3aKOHOMEPHOCTUBHU3MEHEHUHUCBOCTB
XUMUYECKUXAIEMEHTOBIEPBBIXTPEX
MEPUOJIOB, KU, KATBIUSU UX
COEMHECHUMBCOOTBETCTBUU
CITOJIO’KECHUEMDJIEMEHTOB
BlleproanueckoncucTeMENCTPOEHUEM
UXaTOMOB.

CrpoeHnueBelecTBa: BUAIXUMAYECKON
CBS3U. TUMBIKPUCTALITUIECKUX
PEIIETOK,3aBUCUMOCTHCBOMCTB
BEILIECTBAOTTUITAKPUCTATUINYECKON
PEIETKUUBUAAXUMHYECKOMCBSI3ZH.
KnaccudpukanusmaoMmeHkIaTypa
HEOPraHUYECKUXBEIIECTB. XUMUYECKUE
CBOMCTBABEUIECCTB,0THOCSIINXCS
KPa3JIMYHBIMKIACCAMHEOPTaHUYECKHIX
COEMHEHUMN,T€HETUIECKASICBA3b
HEOPTaHUYECKUXBEIIECTB.

XapaKTepI/ISOBaTBXI/IMI/I‘-IeCKI/IGSJ'ICMCHTI)I

MIEPBBIXTPEXTIEPHUO]IOB,KATUSUKATBIUS
nouxrmnoJioxxeHutoBl lepuoguueckon
cucreme/[.11.Menneneena.
KnaccuguuupoBarsuHasbiBaTh
HEOPraHUYECKHEBEIIECTBAN3YYEHHBIX
KJIACCOB.
OnuchIBaTHOOITUEXUMUYECKHE
CBOMCTBABEILIECTBPA3TNYHBIXKJIACCOB,
MOATBEPKIATHCBOMCTBAIpUMEPAMU
MOJIEKYJISIPHBIXYPAaBHEHUMX UMUYECKUX
peaKuu.
OnpenensaTbBUIXUMAYECKONCBSI3N
UTUTKPUCTATUTMYECKONPEIIETKU
BEIIIECTBA.
[Iporao3npoBaTbCBONCTBABELIECTB
B3aBUCUMOCTHOTUXCTPOCHHUS.
BricTpanBaTbpa3BepHyTHIEITUCHMEHHBIC
NYCTHBIEOTBETHICOIIOPOU
HauH(popMalMon3yyeOHNKa
HCIIPAaBOYHBIXMATEPHATIOB,IPAMOTHO
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Xumuueckuiiakcnepumenm:
Jlemoncmpayuu:

03HAKOMJICHUE C MOJICTISIMU
KPUCTAJUIMYECKUX PEIICTOK
HEOPraHMYECKUXBEIIECTB—METAIIJIOB U
HeMeTauioB (TpaduTa u anmmasa),
CJIOKHBIXBEIICCTB(XJIOpUIaHATPHS )

UCITOJIb30BAaTbU3YYEHHBINIOHA TUNHBIN
anmapar Kypca XuMuu

1.2

OCHOBHBIC
3aKOHOMEPHOCTH
XAMHAYECKUX
peakuun

KnaccudukanmsixummaecKkuxpeaximi
MOpa3IMYHBIMIIPU3HAKAM(TIOUUCITY
HCOCTaBYYy4YacCTBYIOIIUXBPEAKIINU
BEIIECTB,IOTETIOBOMY3 (D (DEKTY,
MOM3MEHEHUIOCTEIICHEHOKHUCIICHUS
XUMUYECKUXAIEMEHTOB,
n00OPaTUMOCTH, IO YYACTHIO
KaTajauzaTopa).JK30-
UAHAOTEPMUYECKUEPEAKIINH,
TEPMOXUMHYECKUEYPABHEHUSI.
[TOHATHEOCKOPOCTUXUMUYECKON
peakuuu. I lonsTneo606paTuMbIX
MHEOOPATUMBIXXUMUYECKUXPEAKITUSX.
[ToHATHEOTOMOTE€HHBIXY T€TEPOT€HHBIX
peakuusx. I lonsTueokaTanumse.
[ToHATHEOXMUYECKOMPABHOBECHUU.
@DaKTOPBHL,BIUAOLIMEHACKOPOCTh
XUMUYECKONPEAKIIUUUTIONOKECHHE
XUMUYECKOTOPABHOBECHSI.
OKHCTUTENBHO-BOCCTAHOBUTENIbHbBIC

PackpbeIBaTbCMBICTN3YYaEMBIXTTOHSATHIA
UTIPUMEHSATHITUIIOHATUATIPYA OMUCAHUHN
CBOMCTBBEILIECTBUUXIIPEBPAILLICHUN.
KnaccudunumpoBarbxumMuieckue
PEaKIMUIIOPA3INYHBIMIIPU3HAKAM.

Y cTaHaBIMBaTh3aBUCUMOCTHCKOPOCTH
XUMUYECKONPEaKIIUUOTPAZTUIHBIX
bakTopoB.
[Tporuo3npoBaTbBO3MOKHOCTH
POTEKAHUSXUMUYECKUXITPEBPAILICHHI
BPa3JIMYHBIXYCIOBHSIX.
OnpenensaTbOKUCIUTENb
nBoccTaHoBUTEITHLBOBP.
CocTaBnSThIICKTPOHHBINOATIAHC
pEeaKIuH.

[Tpon3BOIUTHEBBIYUCIICHUS
MOXUMHUYECKUM YPaBHECHUSIM.
Y4acTBOBaTbBCOBMECTHOMPAOOTE
BIIAPEUJIUTPYIIIIE.
BricTpanBatbpa3BepHyTHIETUCEMEHHBIE
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peaKIMH, 3JIEKTPOHHBIN OallaHC
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHOU
peakuun. CocTaBlIeHUE YPABHEHUI
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIbHBIX
peaKUiicHCIIONb30BaHUEMMETO 1A
AJIEKTPOHHOIO OaJiaHca.
Xumuueckuiiakcnepumenm:
Jlemoncmpayuu:
HccnenoBaHne3aBUCUMOCTUCKOPOCTH
XUMHUYECKOUN peakIuu OT BO3AECHCTBUSA
pa3IMYHBIX (PAKTOPOB.

OnBITHL WITIOCTPUPYIOIIHUETTPUMEPDI
OKHUCJIUTEIBHO-BOCCTAHOBUTEBHBIX
peakuuii (ropeHue, peakuuu
Pa3I0KEHUS,COCTUHEHMS).
Buiuucnenus:
KOJINYECTBABEIIECTBA,00bEManMacChl
pEareHTOB WM IPOLYKTOB IO
YPaBHEHUAMXUMUYECKUXPEAKLIAN

U YCTHBIE OTBETHI C
OTOpoitHanH(OPMAIHION3yYe

OHHKa

Y CIIPAaBOYHBIX MaTE€PUAJIOB, TPaMOTHO
HCIOJIb30BaTbU3YYEHHBIMITOHATUMHBIN
arnmapar Kypca XUMUu

1.3

DIEKTPOUTHYECKAs
JUCCOIUAIHS.
XHUMHUYECKHE
peakiumn

B pacTBOpax

Teopus 2JIEKTPOIUTUYECKON
JUCCOIUAIIU. DTIEKTPOJIUTHI
WHEDIIEKTPOJINTHL. KaTHOHBI, aHUOHBI.
MexaHu3MANCCOITUAIITBEIIICCTB

C pPa3IMYHBIMH BUIAMH XUMUYECKON
cBs3u.Crenenpauccoruani. CUiIbHbIE U
caOble AIIEKTPOJIHTHI.
PeaknummronnorooomMeHa. Y croBust

PackpbIBaTbCMBICIN3YYaEMBIXTIOHATHH, &
TAaK)X€ CMBICJI TECOPUU
AIEKTPOIUTUYECKON TUCCOLUALINH.
OOBICHATH TPUYUHBI
3JIIEKTPOIIPOBOAHOCTUBOJHBIXPACTBOPOB
BEIIECTB, pa3jinyaTh ciladble U CUJIbHBIC
JJIEKTPOJIUTHI.
CocTaBnATbypaBHEHUA AU CCOLUALIUN
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MIPOTEKAHUAPEAKINNMOHHOTOOOMEHA,
TIOJTHBIE Y COKPAIllCHHbIE HOHHBIE
ypaBHeHusApeakunii. CBOMCTBAKHUCIIOT,
OCHOBAHHWH U COJIEM B CBETE
PEeICTaBICHUIMO0IEKTPOTUTHUECKON
nucconuanyu. KauecTBeHHbIE peakinu
Ha uoHbl. [loHsTHE O THApPOIH3E
coJiei.

XumuuecKkuiiykcnepumenm:
Jlemoncmpayuu:
NccnenoBaHnesneKTpornpoBOIHOCTH
pacTBOpPOB BEIIECTB, IIpoliecca
JTUCCOLAALINY KUCIIOT, IIeJI0Yen
UCOJIeH(BO3MOKHOUCTIOIH30BAaHUE
BUJICOMATEPHUATIOB).

OnbIThI, WIUTIOCTPUPYIOLIE TPU3HAKA
POTEKaHUS PeaKIMii HOHHOTO OOMEHa
(oOpa3oBaHueOCa Ka, BbIACIICHUETa3a,
00pa3oBaHUE BOJIbI).

Pacnio3naBanue HEOPraHMYECKHUX
BEIIECTBCIIOMOILIOKAYECTBEHHBIX
peakiuii Ha UOHBI.
Jlabopamopusiiionvim:

N3ydenune npu3HakoB NPOTEKAHUS
peaKIy HOHHOTO 0OMEHa B pacTBOpax
ANEKTPOIUTOB(COOPa30BAaHUEMOCA/IKA,
BbIJICTICHUEMTa3a,00pa30BaHUEMBO/IbI ).

KHUCJIOT, IIEJI0YEH U COJIEH, MOJIHbIC
MCOKpaIICHHbICMOHHBICYPABHEHHUSI
XUMHUYECKUXPEAKITMHNOHHOTO0OOMEHA,
KpaTKHE MOHHBIE YPaBHEHUS MPOCTHIX
peakuuii THAPOJIU3a COJICH.
XapakTepu3oBaTh 00IIHEe XUMUUECKHE

CBOMCTBA BCIICCTBPA3IIMIHBIXKJIACCOB HA

OCHOBE TE€OPHH IIEKTPOJIUTHUECKOMN
JIMCCOLIMAIIMH;TOITBEPK1aThCBONCTRA
IpUMEPAMH MOJIEKYIISIPHBIX M HOHHBIX
YPaBHEHU XUMUYECKUX PEAKIIHM.
PemaTpakcniepuMeHTaIbHBIC3aIaUH

0 TEME.

[TnarupOBaTHHOCYIICCTRBIIATH HA
MPAKTUKE XUMHUYECKHEC

AKCIIEPUMEHTHI, IIPOBOIUTHHAOTIOICHHUS,
JIeaTh BBIBOJIBI 110 PE3yJIbTaTaM
IKCIIEPUMEHTA TP MPOBEICHUHU
71a00PaTOPHBIXOMBITOBUITPAKTHYECKHIX
pabor.
CrnenoBatbIipaBuIaM0Oe30nacHON
paboThI B 1abopaTopuu
TIPUHCIIONH30BAHUMXUMHUYCCKOM
NoCy1bl U 000PYyI0OBaHUS.
[TpoBOIUTEBBIUNCICHASITIOXUMHUYCCKAM
YpaBHCHUSIM.
Y4acTBOBaTbBCOBMECTHOMPAOOTE
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lpaxmuueckaspaboma:
Nel.PemenuneskcrnepumMeHTanbHbIX
3a/a4 1o TeMe.

Buiuucnenus:
MOYPaBHECHUSMXUMUYECKUXPEAKIIANA

BIIAPEWIIUTPYTIIIE.
BricTpanBaTbpa3BepHyTHIETUCEMEHHbBIE
Y YCTHBIE OTBETHI C ONTOPOU
HauH(pOpMAIUION3yIeOHUKAN IPYTUX
UCTOYHUKOBUH(OPMAIIUN,BTOMYKCIIE
HNuTepuera

Uroronopaszaeny

17

HemeTanabInux coeqMHEHUS

2.1

Oo0mas
XapaKTePUCTUKA
XUMUYECKUX
AJIEMEHTOB
VIIA-rpynmnsi.
l"anorenst

OO6masxapakTepUCTUKAT AJIOT€HOB.
Oco00EeHHOCTH CTPOEHHUS ATOMOB,
XapaKTEepPHbIC CTEIICHU OKUCIICHUSI.
CrtpoeHue u pu3nIecKre CBONCTBA
MIPOCTHIX BEIIECTB — IaJIOT€HOB.
XUMHUYECKHUE CBOMCTBA HA TPUMEPE
xJ10pa(B3auMOJICUCTBUECMETAIIIAMH,
HEMETAJUIAMHU, [IEJTI0YaAMM ).
XnopoBogopoa. CoisHasKUCIOTA,
XUMHYECKUECBOMCTRA,MOTyYCHHE,
npuMeHeHue. JleiicTBrue xiaopa

U XJIOPOBOJIOPO/ia HA OPTaHU3M
yesoBeka. BaxHe e X T0puIbInux
HaXO0XJIEHHUE B MIPUPOJIEC.
Xumuueckuiakcnepumenm:
Jlemoncmpayuu:
OnsIThLOTpakaroIUehU3NIECKIe
UXUMHUYECKUECBONCTBAraJOreHOBUHX
COEMHEHUI(BO3MOKHOUCIIONB30BAHUE

OOBACHATHOOIINE3aKOHOMEPHOCTH
BHU3MEHEHUHCBONCTBHEMETAIIIOBUUX
COEJIMHEHUH B IIPEAETAX MAJIbIX
NEPUOOB U TJIaBHBIX HOArPYMI
[leproanueckoit CUCTEMBI XUMHUYECKHUX
3JIEMEHTOB C YUE€TOM CTPOCHUS UX
aTOMOB.

Xapaktepu30BaTb(HhU3NUECKUE
UXHMUYECKHECBONCTBAIIPOCTHIX
BELECTBrajOreHOB(HApUMepeXJiopa) 1
CJIOKHBIX BEILECTB (XJIOPOBOAOPOAA,
XJIOpUJIa HATPHs ), CIIOCOOBI UX
MOJTyYeHUs], MPUMEHEHHE U 3HaYCHHE

B TIPUPO/JIE U JKU3HU YEIIOBEKA.
OnpenensaTbXJI0pHI-HOHBIBPACTBOPE.
[TmarrpOBaTHHOCYIIECTBIIATH HA
NPAKTUKE XUMUYECKUE

AKCIEPUMEHTHI, IPOBOAUTHHAOIIOICHHS,
JIeNaThbBBIBOABITIOPE3YJIbTaTaM
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BUJIEOMATEPHUAIIOB).
O3HakomIIeHHECOOPa3IaMUXJIOPUIOB
(rajoreHu10B).
Jlabopamopusiiionvim:
N3y4eHnecBOMCTBCOISTHOMKUCIIOTHI.
[IpoBeaeHne KaUeCTBEHHBIX PEAKIINNA
Ha XJIOPUA-UOHBI.
Ipakmuueckaspaboma
No2:TTomydeHMeCcOoNTHONKUCIIOTHI,
W3y4YECHUE €€ CBOWCTB.

Boruucnenus:

110 YPAaBHEHUSIM XUMUUYECKUX PEAKIUH,
€CJIMOIMHU3PEAreHTOBIaHBU30BITKE

AKCIIEPUMEHTA IIPU MTPOBEJICHUU
71a00PaTOPHBIXOMBITOBUITPAKTUUECKHUX
pabor.
CrnenoBatbIipaBuiaM0Oe30nacHoOM
paboThI B J1abopaTopuu
IPUKCTIONH30BAHUMXUMUYECKOM
MOCY/Ibl U 000PYI0BAHMUS.
BricTpanBaTbpa3BepHyTHIETUCEMEHHbBIC
U YCTHBIE OTBETHI C OTIOPOI
HauH(pOpMalMION3y4yeOHNKa

U CIIPAaBOYHBIX MaTE€pPUAJIOB, TPAMOTHO
VICIIOJIb30BaThU3yYCHHBINIIOHA TUNHBIN
anmapaTKypcaxuMun

2.2

OO6mas
XapaKTePUCTHKA
XUMHUYECKHUX
3JIEMEHTOB
VIA-rpynnsl.Cepa
U €€ COCIMHEHUS

OO6mrast xapaKTepUCTHKA SJIEMEHTOB
VIA-rpymbe. OcoOeHHOCTUCTPOSHUS
aTOMOB, XapaKTE€PHBIE CTEIICHU
OKHCIICHUSL.

CrpoeHue u pu3HIECKHUE CBOMCTBA
IPOCTBIX BEIIECTB — KUCJIOPO/Ia U CEPHI.
ATOTpONTHBIEMO AN (PUKAITUUKHUCIIOPOIa
U cepbl. XUMUYECKHE CBOMCTBA CEPHI.
CepoBosiopoj,cTpoeHue,pu3ndecKue u
XAMUYECKUE CBOMCTBA.
OxcupIcephIKaKIIPECTaBUTENH
KHUCJIOTHBIX OKCHJOB.
Cepnasikucnora,pu3nueckue
UXUMHUYECKUECBONCTBA(OOIIMEKaK

OOBACHATHOOIIINE3aKOHOMEPHOCTH

B U3BMEHEHUU CBOMCTB 3JIEMEHTOB
VIA-rpynnbIMuxcoeqMHEHUHCYYETOM
CTPOEHUS UX aTOMOB.
XapakTepu3oBaTb(PU3NIECKUE
UXUMHUYECKHECBOMCTBAIPOCTOTO
BEIIIECTBA CEPBI U €€ COCTUHEHNI
(cepoBOI0PO/Ia,0KCUAOBCEPHL,CEPHOM
KHCJIOTHI, CyJIb(PaToB), CIOCOOBI UX
MOJTyYeHUsI, MPUMEHEHNE U 3HAUCHUE
B IIPUPOJIE U KU3HU YETIOBEKA.
OnpenenarbHAIMYUECYTb()AT-HOHOB B
pacTBope.
OOBICHIATHCYIITHOCTBIKOJIOTUUECKUX
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IIPEACTABUTENSIKIACCAKUCIOT
u crierupuyeckue). XuMUIECKHEe
peakIuu, Jexariiue B OCHOBE
POMBIIIIEHHOTO CITOCO0a MOJIy4eHUS
cepHoil kuciotel. [Ipumenenune. Conu
CEPHOMKHUCIIOTHI, KaYECTBEHHASIPEAKIUS
Ha CyJb(aT-uoH.

Haxoxzaenue cepol 1 €€ COeTMHEHUI
BIIPUPO/Ie. XUMHUYECKOE3arps3HEHUE
OKpY’KaIOLIEH Cpeibl COETUHEHUSIMU
cepbI(KUCIOTHBICI0XK U, 3arPS3HEHUE
BO3/1yXa U BOJOEMOB), CIOCOOBI €ro
MpeA0TBPAIECHUS.
Xumuueckuiiakcnepumenm:
Jlemoncmpayuu:
O3zHakoMJieHuEcOOpa3aMmucepbiree
COEAMHEHUAMU (BO3MOKHO
UCIIOJIb30BAaHUE BUCOMATEPUATIOB).
Hab6nronenue nporecca oOyriuBaHus
caxapa noJ J1eiCTBUEM
KOHICHTPUPOBAHHONCEPHOUKHUCIIOTHL.
Jlabopamopnvie onvimul:

N3yueHue XxuMU4eCKUX CBOMCTB
pa30aBICHHON CEPHOM KUCIIOTHI.
[TpoBeneHneKkaueCTBeHHOMPEaKIIMMHA
cylbdaT-uoH 1 HAOII0IeHUE TTPU3HAKa
eenpoTeKaHus

po0JIeM,CBA3aHHBIXCIIEPEPA0OTKOM
COEIMHEHUI CEpBHl.
[1naHMpoBaTHHOCYILIECTBIATh HA
IPAKTUKE XUMUYECKUE
AKCIEPUMEHTHI,IPOBOAUTHHAOIIIOICHHUS,
JIeJ1aTh BBIBOJIBI 110 pe3ysibTaTaM
AKCHEPUMEHTA.
CrnenoBarblipaBriiaMO€3011aCHON
paboThI B 1a00OpaTOpHUU
PUMCTIIONH30BAHUUXUMHYECKON
NOCYJIbl U 000PYI0BAHHUS.
[IponsBoauTh
BBIYUCIICHUSATIOXUMUYECKIMY
PaBHEHHSIM.

Hcnonb30Bath Npu BHITOJTHEHUN
y4eOHBIX 3aJJaHU TEKCThI yYeOHUKA,
CIPaBOYHBIC MaTEpUaIbl
(ITeprogruecKkyrocCHCTEMYXUMHUUECKUX
anemenToB/[. 1. MenneneeBa, Tabauiry
PacTBOPUMOCTHU KUCIIOT, OCHOBaHUI
VCOJIEUBBOJIE,AJIEKTPOXUMHUYECKUMPSIT
HaMpPsHKEHUI METAIIIOB).
Hcnonb30BaTh pH BBEITIOTHEHUH
y4eOHBIX 3aIaHUI U B MPOIECCce
UCCIIEIOBATEILCKOM ACSITEIFHOCTH
HAYYHO-TIOMYJISIPHYIO JIUTEPATYPY
XUMHYECKOTOCOICPIKaHUS,CTIPABOYHBIE
matepuaisl,pecypcoiIHTepHETA
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2.3

Oo0mas
XapaKTEPUCTHKA
XUMHUYECKHIX
AJIIEMEHTOB
VA-rpynnsl.
Azort,pochopunx
COEJIMHEHUS

OO1as xapakTeprCTUKA SJIEMEHTOB
VA-rpynnsl. OcOOEHHOCTUCTPOCHHUS
aTOMOB, XapaKTEPHbIE CTEIICHU
OKHCJICHUS.

A30T, pacpocTpaHeHHe B IPUPOJIE,
(bu3NYECKNENXUMHUYECKUECBONCTRA.
KpyroBoport azora B mpupoje.
AMMUaK,eropu3n4ecKueMXuMUYECKUE
CBOKCTBA, MOJIyY€HUE U IPUMEHECHHUE.
ConnaMMOHUS, X PU3NIECKUE
UXUMUYECKUECBOMCTBA, IPUMEHECHHE.
KauecTBeHHas peakiiysi Ha HOHBI
aMMOHUSI.

A30THas KUCOTA, €€ MOJy4YeHHE,
bU3NYECKUENXMMUYECKUECBOMCTBA
(oOuue Kak mpeacTaBUTEINs Kilacca
KHCJIOT U crienupruyecKue).
Hcnonbp30BaHne HUTPATOB U COJIEN
aMMOHUS B KQU€CTBE MUHEPAIbHBIX
yno0peHnii. XuMH4YeCKoe 3arpsi3sHeHNe
OKPYKarOIIEHW CPEJbl COCTUHECHUSAMU
a30Ta(KUCIOTHBICIOXK TN, 3arPS3HEHUE
BO3/1yXa, TOYBBI U BOJIOEMOB).
dochop,amnoTponHbIeMOANPUKAITTT
docdopa, pusnyeckre U XUMUYECKUE
cBorictBa. Oxcua gocdopa (V)
udochopHaskuciaora,puznIecKre

OOBACHATHOOIINE3aKOHOMEPHOCTH

B U3BMEHEHUU CBOMCTB 3JIEMEHTOB

V A-rpynnbsiuuxcoeiMHEHUICYYeTOM
CTPOCHHUS UX aTOMOB.
XapakTepu30BaTb(PU3NICCKUE
UXUMHUYECKHUECBONCTBANPOCTHIX BEIIECTB
azora u pocdopa u ux
coelMHeHu(aMMHaKa,conefaMMOHuS,
A30THOM KUCJIOTHI, HUITPATOB, OKCUA
docdopa (V) u pochopHOI KUCITOTHI,
dbocdaroB), cmocoObl UX MOTYUCHHUS,
IPUMEHEHUE U 3HAYCHUE B TIPUPOJIC

U )KM3HUYEITIOBEKA.
OnpenensTbroHblaMMOHUAU(OChHAT-NOHBI
B PacTBOpE.
OOBACHATHCYIIHOCTHIKOIOTUIECKIX
po0JIeM,CBA3aHHBIX CHAX 03K ICHHEM
coenMHEeHM a3ora u ochopa

B OKPYJKAlOILIEH Cpee.
[TmarrpoBaTHHOCYIIECTBIIATH HA
MPAKTUKE XUMHUYECKHEC

AKCIIEPUMEHTHI, IIPOBOIUTHHAOIOICHHUS,
JIeaTh BBIBOJIBI 110 PE3yJIbTaTaM
AKCTIEPUMEHTA NP MPOBEICHUN
71a00PAaTOPHBIXOMBITOBUTIPAKTUIECKON
paboTHI.
CrnenoBatbIipaBuIaMOe30macHON
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1 XUMHYECKHE CBOMCTBA, IOJyYEHHUE.
Hcnons3oBanuedocdaroBBKayeCcTBE
MUHEPAIbHBIX YIOOPEHUN.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:
O3HakomIiIeHuEeCPU3NUECKUMU
cBolicTBaMH a30ta, hochopa

1 UX COCIMHEHUM (BO3MOKHO
UCIIOJIb30BAaHUE BUCOMATEPUATIOB).
O3HakomIIeHHECOOpa3aMUa30THBIX U
(dochopHbIX yaoOpeHUH.
[Tonyuyenue,coOupanue,pacrno3HaBaHue U
M3y4YCHHE CBOMCTB AMMHAKa.
B3anmopnencTere KOHIEHTPUPOBAHHON
A30THOM KUCJIOTBI C MEABIO
(BO3MO>KHOUCTIONB30BAHUE
BUJICOMATEPHUATIOB).

JlabopamopHvie onvimol:
[TpoBeneHneKkaueCTBEHHBIXPEAKIIUN
Ha MOH aMMoHus U pocdar-noH,
UU3YYEHUETTPU3HAKOBUX

MPOTEKaHUSI.

IIpakxmuueckaspaboma
Ne3:IlonyueHneammuaka,n3ydeHue
€ro CBONCTB.

Buviuucnenus:
MOYPaBHEHUSAMXUMUYECKUXPEAKITAN

paboTbIBIabOpaTOpUU
MPUUCIIOJIE30BAHUMXUMUYECKON
MIOCY/IbI U 000PYTIOBAHMSI.
[IponsBoauTh
BBIYHMCIICHUSTIOXUMAYECKUMY
PaBHEHHUSIM.

Hcnonb30BaTh pH BHIMOIHEHUN
y4eOHBIX 3aJaHUI TEKCThI Y4eOHHKA,
CIIPAaBOYHBIE MaTEpHUaIbI
(MepUOANYECKYIOCUCTEMYXUMUYECKUX
anemenToB/l.M1.MenneneeBa, Tabnuiry
PacTBOPUMOCTH KUCIIOT, OCHOBAHU I
VICOJIEUBBOJIE,AJIEKTPOXUMHUYECKUMPSIT
HaIpsHKEHUI METAIIOB)
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2.4

Oo0mas
XapaKTePUCTUKA
XUMUYECKHUX
AJIEMEHTOB
I[VA-rpynmnsi.
Yraepon
UKPEMHU N, ANX
COCIMHECHHUS

OO1as xapakTeprCTUKA SJIEMEHTOB
IV A-rpynber. OcoOeHHOCTUCTPOCHUS
aTOMOB, XapaKTEPHbIEC CTEIEHU
OKHCJICHUS.
VYriepo,aoTponHbieMo U UKalIuY,
pacnpocTpaHeHue B IPUPOJE,
bu3nUecKre U XMMHUYECKUE CBOMCTRA.
Ancopouus. Kpyropopotyrieposaa

B IIPUPOJIE.
Oxkcuaplyraepo/ia,uxpu3ndeckue
NXUMHUYCCKUECBOMCTRA,ICHCTBHE

Ha )KUBbIE OPTaHU3MBbI, IOJTyYCHUE

Y IPUMEHEHUE. DKOJIOTUYECKUE
Mpo0JIeMbl, CBSI3AHHBIE C OKCUIIOM
yraepoaa(IV),runorezarnobaibHoro
MOTEIJICHUS KJIMMaTa, TapHUKOBBII
ahPexr.

VYronbHast KUCIOTA U €€ COJU, UX
(bu3NYECKNENXMMHUYECKUECBONCTRA,
MOJIyYEHUE U IPUMEHEHUE.

KauecTBennasipeakiusinakapOOHaT-UOHBI.

Hcnonp3oBanne kapOOHATOB
BOBITY,MEIUIIMHE, IPOMBIIIUICHHOCTH 1
CEJIbCKOM XO35MCTBE.
[TepBOHAYAIBHBICTIOHATUA
000praHNYeCKUXBEIIeCTBaXKaK
OCOEIMHEHUSIXyTepoia(MeTaH,dTaH,

OOBACHATHOOIINE3aKOHOMEPHOCTH

B U3BMEHEHUU CBOMCTB 3JIEMEHTOB

IV A-rpynnbsmuxcoeIMHEHUCYYETOM
CTPOCHHUS UX aTOMOB.
XapakTepu30BaTb(PU3NICCKUE

U XUMHYECKHE CBOMCTBA MPOCTHIX
BEIIECTBYTIEPOJANKPEMHUSUUX
COEIMHEHM (OKCUAOB yriepoaa,
YTOJIbHOMKHUCIIOTBL,KapOOHATOB,0KCH A
KPEMHHUSI, KPEMHUEBOM KUCIIOTHI,
CHJIMKATOB),CIIOCOOBINXIIONYYECHHS,
IPUMEHEHUE U 3HAYEHUE B IPUPOE
Y J)KM3HU YEJIOBEKa.

OOBACHATH MPUIMHHO-CIICCTBEHHYIO
CBSI3b:CTPOCHHUEBEILIECTBA—>CBONCTBA
— TpUMEHEHHUE — Ha pUMEpPax
COEAMHEHN YIJIEpOJa U KPEMHHUS.
OnpenensTbkapOOHAT-UCUIIUKAT-HOHBI B
pacTBope.
OOBACHATHCYIIHOCTHIKOIOTUYECKUX
po0JIeM,CBA3aHHBIXCHAX 07K ICHUEM
YIJIEKUCIIOTO Ta3a B OKpY Karolen
cpeze.
[ToaTBepk1aThOCOOCHHOCTHCOCTABA
OpPTaHMYECKUX BEIIECTB MPUMEPAMU
IPOCTBIX COEIMHEHUI (METaH, JTaH,
ATHUJIEH,alleTUIIEH,3TaHOJI, IITULEPHH,
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STHUJICH,al[eTHIICH, 3 TaHOJI, TTTUTIEPHH,
YKCyCHasi KUCIIOTa).
[TpupoAHBIEUCTOYHUKNYTIICBOIOPOIOB
(yroJib, MpUpPOAHBIN a3, HEQTH),
POJYKTHI UX TIepepaboTku (OCH3UH),
UX POJIb B OBITY U IPOMBIIIIEHHOCTH.
[ToHATHEOONOTOTHYECKUBAKHBIX
BEIIECTBAX XKUPAX,0€IIKaX, yTIIeBOaX—H
WX POJIA B )KU3HU YEIIOBEKA.
MarepuaibHOCEeTUHCTBOOPTAHUICCKUX U
HEOPTaHWYECKUX COCTUHCHUN.
Kpemuuii,eropusnueckue

Y XMMUYECKUE CBOMCTBA, OJYy4YCHUE
unpumenenre. CoeTMHEHUIKPEMHHS B
npupojie. O01ue npeacTaBIeHUs
ob0okcuaexkpemMuusi(IV)ukpemMuueBon
KHCJIOTE.
CUTUKaThI,UXUCTIOIB30BAHUEBOBITY,
MEUIMHE, TPOMBIIIJIEHHOCTH.
BaxuelmmectponuTenbHbIeMaTEPUAIBL:
KepaMuKa, CTEKJIO, IIEMEHT, OETOH,
x)ene300etoH. I IpobaembIOe30macHOro
UCIIOJIb30BAHUS CTPOUTEIHHBIX
MaTepHUaJIOBBIOBCETHEBHOKU3HHU.
Xumuyeckuii IKCnepumMenm:
Jlemoncmpayuu:

Mo nenuKpuCTaIUTMYECKUXPEIIETOK

YKCYCHASIKUCIIOTa),B3aMMOCBSI3b
HEOPTraHWYECKUXCOCIMHEHUNYTIIEpO1a !
OpraHUYECKUX BEIIECTB.
OnuceIBaTbpOJILOEIKOB,)KUPOB

Y YTJICBOJIOB B (PYHKITMOHUPOBAHUH
YKUBBIXOPTaHU3MOB,COCTABIIPUPOTHBIX
MCTOYHUKOB YTJIEBOJIOPOJIOB, UX POJIb
BOBITYUIPOMBIIIIIICHHOCTH.
[TpoBOUTHBBIYUCIICHUATIOYPABHEHUSIM
XAMHUYECKUX PEAKIUH.
[InaHUpOBATHUOCYIIECTBIISITH HA
MPAKTUKE XUMHUYECKHE
AKCTIIEPUMEHTBI, ITPOBOIUTHHAOIIIOICHNS,
JieJaTh BBIBO/JIBI IO pe3yJibTaTam
AKCIIEPUMEHTA MPHU MPOBEICHUN
J1a00PaTOPHBIXOMBITOBUITPAKTUYECKHUX
pabor.
CrnenoBatbIipaBuIaM0Oe30nacHON
paboThI B 1abopaTopuu
IPUHCTIONH30BAHUMXUMUYECKOM
MOCY/IbI U 000PYI0BaHUS.
Hcnonws30Bath pu BBHITIOJIHEHUT
y4eOHBIX 3aJJaHUM TEKCThI yUeOHHKA,
CIIPaBOYHBIE MaTepHUaIbI
(ITeproauyecKkyrOCUCTEMYXUMHUYECKHUX
anemenToB/l.M1.MenneneeBa, Tabnuiry
PacTBOPUMOCTHKHUCIIOT,0CHOBAaHU I
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anmasa, rpadura, QysuiepeHa.
O3HakoMJIEHHECTIPOIIECCOMAICOPOLIUU
PacTBOPEHHBIX BEILIECTB
AKTUBUPOBAHHBIMYTJIIEMUYCTPOHCTBOM
IPOTUBOTa3a.

O3HakoMIIEHHE C TPOAYKIIHEH
CUJIMKATHOM MPOMBIIINIEHHOCTH
(Buneomatepuanbl: cUlTMKaTHAS
IPOMBIIIJIEHHOCTB ).
MonenumoneKyIopraHun4ecKux
BEIIECTB.

Jlabopamopuwiiionvim:
[Tonyuyenue,coOupanue,pacrno3HaBaHue U
M3Y4YEHUE CBOMCTB YIIEKUCIIOro Irasa.
[IpoBeneHreKaueCTBEHHBIXPEAKIIUIA Ha
KapOOHAT U CUJIMKAT-UOHBI
UU3YYCHUCTIPU3HAKOBUX

MPOTEKAHUSI.

Ipakxmuueckuepabomeoi:

Ne4 Tlonmyuenueyriekuciororasa,
W3yUYE€HUE €r0 CBOWCTB.

Ne 5. Pemenue sKcniepuMeHTaIbHBIX
3aaunoremMe«BakHeHIMeHeMeTallIbl U
UX COCTUHCHUS.

Buviuucnenusa:
MOYPaBHECHUAMXHUMHUYECKUXPCAKITHH

VCOJIEUBBOJIE,AJIEKTPOXUMHUYECKUMPSIT
HaNpsHKEHU METAJUIOB)

Hroronopaszaeny

25
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MeTasILIMAX COETUHEHHUS

3.1

OOmmecBoucTBa
METAJLJIOB

OO6mr1ast xapaKTepUCTHKA XUMUIECKUX
AJIEMEHTOB—METAITIOBHAOCHOBAHUUUX
nonoxenus B [lepuoanueckoit cucreme
XUMHYECKUX IJIEMEHTOB
J.N.MeHieneeBanCcTpoOEHUSIaTOMOB.
Crpoenue meTamioB. MeTtamndeckast
CBSI3b U METAJNINYECKas
KpUCTAJINYECKAs PEIIETKA.
DIEKTPOXUMUYECKUUPSATHATIPSKEHU I
MeTaioB. Guznyeckue U XUMUYECKHE
cBolcTBa MeTauioB. O0mIMe cnocoosbl
nonydyeHust metaiuioB. [lonsitue

0 KOPPO3UHU METAJJIOB, OCHOBHBIC
CIOCOOBI 3aIIUTHI UX OT KOPPO3HUH.
CrnaBbl(CTanb,YyTyH, TIOPATIOMUHUIM,
OpoH3a) U UX MPUMEHEHHUE B OBITY

Y TIPOMBILUIEHHOCTH.
Xumuueckuiiykcnepumenm:
Jlemoncmpayuu:

OO6pa3sipl METAIIJIOB U CILJIABOB.
N3ydenue pe3ynbTaToB KOPPO3UU
METaNIOB(BO3MOKHOUCITOIH30BAHUE
BUJICOMATEPHUATIOB).
Jlabopamopmuwvieonvimul:
O3HakOMJICHHECOOPA3IIAMIUMETAIIIOB
U CILJIaBOB, UX (DU3UUYECKUMU

PackpbIBaTh CMBICIT U3y4aeMbIX ITOHITUI
UTIPUMEHSTHITUTIOHS TUSTIPUOTIHCAHUN
CBOWCTB BEILECTB U UX NPEBPALLICHUM.
OOBSACHATH 00IIIME 3aKOHOMEPHOCTH

B U3MEHEHHUH CBOMCTB 3JIEMEHTOB-
METaJNIOBUUXCOEAMHEHUICYUETOM
CTPOCHUS UX aTOMOB.
XapakTepru30BaTbCTPOCHUEMETAIIIOB,
o01mme GU3NIEeCKue U XUMHIECKHE
CBOWCTBA METAJIJIOB.
XapakTepHu30BaTbOOIINECTIOCOOBI
MOJTYYEHUSI METAJIOB.
OnuchIBaTHCIIOCOOBI3ANTUTHIMETAIIIOB OT
KOPPO3HH.
CrnenoBatbIipaBuIaM0Oe30nacHON
paboThI B 1abopaTopuu
IPUKCTIONH30BAHUMXUMUYECKOM

MOCY/IbI U 000PYTI0BAHMUSI.
[Tpon3BOAUTEBEIYHCIICHUS
OYPaBHCHUSIMXUMHUECKUXPEAKIIN, €CITH
OJIMH U3 PEareHTOB COACPKUT MPUMECH.
Y4acTBOBaTEBCOBMECTHOHMPAOOTE B

nape ujiu rpymre.

W cnonb30BaThIPUBBINOTHEHUH
y4eOHBIX3aJaHUUTEKCThI yUeOHUKA,
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CBOMCTBaMHU.

Buiuucnenus:
MOYPaBHECHUSIMXUMUYECKUX PEAKIIUM,
€CJIA OJIUH U3 PEareHTOB COACPKHUT
IpUMECH

CIIPaBOYHBIE MaTEPUATIBI
(ITeproaudecKkyrOCUCTEMYXUMHUYECKHIX
sanementoB/l. 1. MenneneeBa, Tabnuiy
PacTBOPUMOCTH KUCJIOT, OCHOBaHUH
HCOJICUBBO/IC, JICKTPOXUMUUCCKUHPSIIT
HaIpsHKEHUHMETaJIOB)

3.2

Baxueiinme
METAUIBIMHX
COeIMHECHUS

16

[[{emouHBIEMETAIIIBL: TOI0KEHHUE
BlleproinueckoncuCTEMEXUMAYECKUX
anemenToB .. Menneneena,
CTPOCHUENXATOMOB,HAX 0XKJICHUE
BIpUpoAc. PU3NYECKUEUXUMHUYECKUE
CBOMCTBA (Ha IpUMEpe HATPHUS

ukaus ). OKCHIBIUTHIPOKCHIBIHATPHUS U
kanusi. [[pumeHeHune mea0YHbIX
METAaJJIOB U UX COCIUHCHUM.
[[{emouHO3eMeNbHBIEMETAINIBIMAarHU I
1 KaJIBIIUH: TIOJIOKEHHE

Bl lepronueckoncuCTEMEXUMAYECKUX
snemeHtoB/l.1I. MeHnneneeBa,cTpoeHne
WX aTOMOB, HAXO0XJICHUE B IPUPOJIE.
Ddu3nyecCKNENXNMHYECKHECBOMCTBA
MarHus U KaJibliusd. Baxkaelmnme
COCJIMHEHUSA KaJbIus (OKCHU]I,
TUIPOKCHU,COJIH ). JKeCTKOCTHBOIbI 1
CIOCOOBI €€ YCTPaHCHHUSI.
AIOMHUHHIN : TI0JIOKEHUE
Bllepnonnueckoncucreme

OOBACHATHOOIINE3AKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB 3JIEMEHTOB-
METAJTIOBUUXCOEUHEHUIBIPYIINAX C
Y4ETOM CTPOEHHUS X aTOMOB.
XapaktepuzoBaTb(hU3NUECKUE

Y XMMUYECKUE CBOMCTBA MPOCTHIX
BEILIECTB METAJJIOB U UX COECTUHEHUI
(OKCHIOB, TUAPOKCHUJIOB, COJIEH),
CIOCOOBIMXITOTYYEHUS, TPUMEHEHUE U
3HAYEHUE B MPUPOJIEC U KU3HU
YEJIOBEKa.

YcraHaBauBaTh MPUUMHHO-
CJIEJICTBEHHYIOCBSI3b:CTPOCHUE
BEIECTBa—CBONCTBA—PUMEHEHUE—HA
npuMepax u3y4aeMbIX BEIIECTB.
Pacno3HaBaThCIIOMOIIIBIOKAUE€CTBEHHBIX
peakIuii HOHbI METaJUIOB: MarHus,
KaJbIUsl, aTtoMuHU, ITMHKa, )kene3a(1l) u
wenesa (III), meau (11).
JlokazpiBaThaM(pOTEPHBINXAPAKTED
OKCHJIOBUTUAPOKCUIOBATIOMUHHUS

53



XUMHYECKUXIJICMEHTOB
.. MenneneeBa, CTpOEHHE aToMa,
HaxoxaAeHueBnpupoae. Guzndeckue u
XAMHYCCKHE CBOMCTBA aTFOMHUHUSL.
AMbOTEpHBIECBONCTBAOKCH/IA U
TUPOKCHUIA aTFOMUHUS.
Kenezo:nmonoxenueslleproguyeckoit
CHUCTEME XUMHUYECKUX AJIEMEHTOB

.. MenneneeBa, CTpOEHHE aToMa,
HaxoXxJaeHueBNpupoie. dDuzndeckue u
XAMHUYECKHE CBOMCTBA JKeje3a.
Oxkcuppl,rugpokcubiuconmxenesa(ll) u
xkenesa (III), ux coctas, cBoiicTBa
UIIOTyYECHUE.
Xumuueckuiiakcnepumenm:
Jlemoncmpayuu:
Oco0eHHOCTUB3aUMOICHCTBUSIOKCHIA
KJIBIIUSI U HATPHUSA C BOJIOM (BO3MOKHO
UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
OxpaiBaHHeINIaAMECHUMOHAMH
HATPHs, KAJIHSA U KaJIbIIHS

(BO3MOXXHO HCITOJIb30BaHHUE
BUJIEOMATEPHUAIIOB).
HccnenoBannecBOMCTBKECTKONBOIDI.
[Ipornecc ropenus xee3a B KUCIOPOIE
(BO3MOXXHO HCITOJIb30BaHHUE
BUJIEOMATEPHUAIIOB).

UIMHKA.

[1naHMpOBaTHUOCYIIECTBIISITH HA
MPAKTUKE XUMUYECKUE
AKCIIEPUMEHTHI, IIPOBOIUTHHAOIIOICHNUS,
JieNaTh BBIBOJIBI 11O Pe3yJibTaTam
AKCIIEpUMEHTA MTPU MPOBEJCHUHU
71a00PaTOPHBIXOMBITOBUITPAKTUUECKHIX
pabor.
CrnenoBaThIipaBUiIaMOE30MacHOM
paboThI B 1a00OpaTOpPHUU
MPUUCIIOJI30BAaHUUXUMUYECKOMN
oCyibl U 000PYyAOBaHUS.
[IpownsBoauTh
BBIYHUCJICHUSITIOXUMUYECKUMY
PaBHEHHUSIM.
Y4acTBOBaTHBCOBMECTHOHMPAOOTE B
nape ujiu rpymre.
BricTpanBatbpa3BepHYTHIETUCEMEHHBIE
Y YCTHBIE OTBETHI C OIIOPO
HanHpOpMaIMon3y4eOHNKA

U CIPABOYHBIX MATEPHUAIOB, TPAMOTHO
VICTIOJIb30BaThU3yYCHHBINIIOHATUHBIN
arrmapar Kypca XuMHUH
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Jlabopamopmusieonvimol:

[IpoBeneHne KaueCTBEHHBIX
peaknuitHanOHbBI(MarHUS, KAJTBITUS, JTIO
MUHHS, ITUHKA, xkeneza(ll)mxenesa(1ll),
menu (II), onrcanue NpuU3HAKOB UX
POTEKaHUS.

Uccnenoanue ampoTepHBIX CBONCTB
TUJIPOKCUIAATTIOMUHUSUT UAPOKCUIA
[IUHKA.

lIpaxmuueckuepabomui:
No6.)KecTKOCTEBOIBIMMETO/IBIEE
YCTpaHCHMUSI.

Ne 7. Pemenue skcnepuMEeHTAIIbHBIX
3amaunoreMe«BaxkHenmueMeTauibl U
UX COCTMHEHUS».

Buiuucnenus:

10 YPaBHEHUSAM XUMUYECKUX PEAKIUH,
€CIMOIMHU3PEareHTOBAaHBU30bITKE HIIN
COJIEPKUT MPUMECH;
MaCCOBOWIOUBBIXOIAIIPOTYKTA
peakiuu

Hroronopazneny 20

XuMHAHOKpY Kaascpeaa

4.1 | Xumus 3 BemecrBanmarepraibIBIIOBCEIHEBHOM XapakTepru30BaTbPOJIbXUMUU
VOKPY KaroIas JKU3HU yelioBeka. be3omacHoe BpasIMYHBIXC(Pepax e TEIbHOCTU
cpena UCIIOJIb30BaHUE BEUIECTB U XUMUUECKUX | JIFOJEH, OCHOBHBIE BEIIECTBA

peakuuii B ObITy. [lepBas momors

NMAaTCPHAJIBLIIPUMCHACMBICBKU3HN
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MPUXUMUYECKUXOAKOTaxX
Y OTPABJICHUSIX.
XVMMHAYECKOE3arps3HEHUEOKPYKAOIIEN
cpelsl (peaenbHas JoImyCcTUMast
KOHIIEHTpalus BeuiecTs. Posb xumun
BPELLIEHUMIKOIOTHYECKUXIIPOOIIEM.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:
N3ydyenneoOpa3ioBMaTepraioB
(cTeK10,CIIaBBIMETAIIIOB, IOJTUMEPHBIE
MaTepHUAIIbI)

COBPEMEHHOT0YEeJIOBEKaA.
OOBsICHATH yCIIOBUS O€30MaCHOTO
UCTIOJIb30BAHUSABEIIECTBUXUMUYECKIX
peakuuii B ObITY.

AHanM3npoBaTh U
KPUTHYECKHOIIEHUBATH HH(OPMAILIHIO O
BIIUSTHUU
IPOMBILUIEHHOCTH,CEIbCKOTOX 0351 CTBA,
TPaHCIIOPTa U JIp. Ha COCTOSTHUE
OKpY>KaroIencpeapl.

Y MeThOKa3bIBaThIIEPBYIONOMOIIb
MPUXUMHYECKUX0KOTaXHOTPABIICHUSX.
[TpuHMMAaTH yyacTHe B 00CYXACHUN
npo0JieM XMMUYECKOU U KOJIOTMYECKOM
HAIPaBIEHHOCTH, BBICKA3bIBATh
COOCTBEHHYIO MO3UIIHUIO IO MpodieMe
UIPEIaraTbBO3MOKHBICITYTHES
peleHns

Htoromopasaeny: 3
PesepBHOEBpEeMs 3
OBIIEEYMCJIOYACOB 68
[1O TTPOTPAMME

TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC




KoaunuyecTBO 4acos
Ne HaumeHnoBaHue pa3iejioB K n DuiekTpoHHbIe (11U POBHIE)
n/n U TeM MPOrpamMMmbl Bceero OHTPO/ILHBIC PaKTHieCcKne o0pa3oBaTejbHbIE pecypchl
padoThbI padoThI
Pa3nen 1.I1lepBoHayabHble XUMUYECKUE MOHATHSA
Xumus — BakHas 00J1aCTh Bubnmnoreka ITOK
11 €CTECTBO3HAHUSA U 5 2 https://m.edsoo.ru/7f41837c
' MIPAKTHYECKOMN [JIOBAJI-JIAB https://globallab.ru/
NEATEILHOCTH YEJIOBEKA
BemectBa 1 xummuyeckue Bubmiorexa LIOK
1.2 15 1 https://m.edsoo.ru/7f41837¢c
peaxtni I'JIOBAJI-JIAB https://globallab.ru/
Wroro mo pazneny 20
Pa3jen 2.BaxkHelilnne npeacTaBuTe 1M HEOPraHUYeCKMX BelIECTB
bubmuoreka IIOK
21 Bo3nyx. Kucnopon. 6 https://m.edsoo.ru/7f41837c
' IToustre 00 okcumax T'JIOBAJI-JIAB https://globallab.ru/
Bonopoa. Ilonstue o bubsmorexa HOK
2.2 POA. 8 1 https://m.edsoo.ru/7f41837¢c
KHCJI0Tax u COIX TJIOBAJI-JIAB https://globallab.ru/
bubmuoreka IIOK
23 Bopna. PactBopesl. [lonarue 5 1 1 https://m.edsoo0.ru/7f41837c
' 00 OCHOBaHHUAX I'JIOBAJI-JIAB https://globallab.ru/
OCHOBHBIE KJIaCCHI bubmuoreka LIOK
2.4 HEOPraHNMYECKHUX 11 1 1 https://m.edsoo.ru/7f41837¢
COEIMHEHUN I'JIOBAJI-JIAB https://globallab.ru/
Hroro no pazaeny 30

Pasznen 3.Ilepuoauveckuii 3akon u Ilepuoanuyeckasi cucrema xumuueckux 3jaemMenToB /. U. MenaeneeBa. CTpoenne aToMoOB.
Xumuueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIHUU

3.1 Ileprognueckuii 3aK0H U 7 bubmorexa [IOK
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IIepnonnueckas cucrema
XUMHYECKHX JIEMEHTOB /1.
U. Menneneesa. Ctpoenue

https://m.edsoo.ru/7f41837c
T'JIOBAJI-JIAB https://globallab.ru/

aroma
XUMHYECKas CBA3b.
OxucaurenpHo- bubmorexa [IOK
3.2 8 https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCIILHBIC T'JIOGAJI-JIAB https://globallab.ru/
peakuuu
Bu6nuoreka IJOK
Hroro no pazneny 15 https://m.edsoo.ru/7f41837c
I'JIOBAIJI-JIAB https://globallab.ru/
bubmuoteka LIOK
PesepsHoe Bpems 3 https://m.edsoo.ru/7f41837c
T'JIOGAIJI-JIAB https://globallab.ru/
OBIIEE KOJIMHECTBO YACOB 68

I10 ITPOT'PAMME
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9 KJIACC

KoumnuectBo yacos JJIeKTPOHHBbIE
HaumeHoBaHue pa3aesioB U TeM (uudposbie)
Ne i/ EpOTpAMMEI Beero KOﬁHTpOJIbHLIe HpﬁaKanecmle 06pA30BATEIBbHBIE
padoThI padoThbI pecype
Pa3nes 1.BemecTBo 1 XMMHYECKHE PeaKINU
bubnuoreka [IOK
11 [ToBTOpEeHME U yriayonenue 3HaHUN 5 1 https://m.edsoo.ru/7f41a636
' OCHOBHBIX pa3JIeNioB Kypca 8 kiacca I'JIOBAJI-JIAB
https://globallab.ru/
bubnunoreka LIOK
12 OCHOBHbBIE 3aKOHOMEPHOCTH XUMUYECKHUX 4 https://m.edsoo.ru/7f41a636
' peakuuit T'JIOBAJI-JIAB
https://globallab.ru/
bubmmoteka IIOK
13 DIEeKTPONUTHYECKAs JUCCOIUAIMS. 8 1 1 https://m.edsoo.ru/7f41a636
' XHWMHYECKHUE PEAKIIUU B PaCTBOPAX I'/IOGAJI-JIAB
https://globallab.ru/
Hroro no pazaeny 17
Paznes 2.HemeTanibl M X cOeIUHEHUSI
bu6nmmorexa [IOK
21 OO6m1ast XapaKTEPUCTHKA XUMUYECKHUX 4 1 https://m.edsoo.ru/7f41a636
' aneMeHToB VIIA-rpynmsl. ["anorenst I'JIOBAJI-JIAB
https://globallab.ru/
OO01as xapaKTepuCTUKa XUMHUIECKHIX Bubmiorexa LOK
2.2 anemeHToB VIA-rpynmnsl. Cepa u e€ 6 https://m.eds00.ru/7t41a636
' ’ ['JIOBAJI-JIAB
COCHHMHCHITA https:/globallab.ru/
OO01mas xapakTepuCcTUKa XUMUYECKIX Bubmiorexa LOK
2.3 a5eMeHTOB VA-rpynimsl. A30T, pochop u ux 7 1 https://m.eds00.ru/7f41a636
' ) ’ ['JIOBAJI-JIAB
COC/THHCHUA https://globallab.ru/
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OO01as xapaKTepuCTUKa XUMHUYECKHUX

bubnuorexa [IOK
https://m.edsoo.ru/7f41a636

24 DIEMEHTOB IVA-rpynnsl. Yriepona u 8 CIIOBAJI-JIAE
KPEMHHM 1 MX COCANHCHH https://globallab.ru/
Wroro mo pazneny 25
Paznen 3.Mera/liIbI 1 MX COeTMHEHUS
bubnuoreka [JOK
. https://m.edsoo.ru/7f41a636
3.1 OO0111€e CBOMCTBA METAJIIIOB 4 CIIOBAILTIAE
https://globallab.ru/
bubnuorexa [JOK
3.2 Baxkueiiime MeTamisl 1 UX COETUHEHUS 16 https://m.eds00.1u/ 71413636
' I'JIOBAJI-JIAB
https://globallab.ru/
Hroro no pazneny 20
Paznen 4.Xumus u okpy:xamomas cpeaa
bu6mmoreka I[IOK
4.1 BemiectBa u MaTtepuanibsl B AKU3HH YEIOBEKA 3 https://m.eds00.1u/71413636
' I'JIOBAJI-JIAB
https://globallab.ru/
Wroro mo pasnery 3
bubnunoreka LIOK
PesenBHOE BOEMS 3 https://m.edsoo.ru/7f41a636
p P [JIOBAJI-JIAB
https://globallab.ru/
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KonuyecTBo yacos DJIeKTPOHHbIE
Ne Hara nu@pposbIe
Tema ypoka Kontposbubie | IlpakTnueckue
n/n Bcero u3yyeHusi | oOpa3oBaTesibHbIE
padoThbI padoThbI
pecypchbl
IT .P
1 PEAMET XUMHH. TOI> XUMHH B HUSHH 1 https://m.edsoo.ru/7efb3c3c
yenoBeka. Tena u Bemecrsa
2 [TousgaTue o MeToax MO3HAHUA B XUMHUU 1 https://m.edsoo0.ru/9f459e9a
[Tpaktnueckas padora Ne 1 «IIpaBuia
5 6 N
3 pabOTHL B IDOPATOPIH H HPHEMBL 1 https://m.edsoo.ru/ab2a57cb
oOparreHus ¢ J1abopaTOpHbIM
000pyI0BaHHEM
4 .
4 HeTHIe BemeCTBafI emech. CrocoOk! 1 https://m.edsoo.ru/8dffeead
pazzeneHus cMmeceit
[IpakTuyeckas pabora Ne 2
5 «Pa3nenenue cmeceit (Ha npumepe 1 https://m.edsoo.ru/d9adcf25
OUYMCTKH TOBApEHHOM COJIN)»
6 ATOMBI U MOJIEKYJIBI 1 https://m.edsoo.ru/434a3592
XUMHUYECKUE FIIEMEHTHI. 3HAKA
7 1 https://m.edsoo.ru/3a97f7e6
(CHMBOJIBI) XUMHUYECKHUX JIEMEHTOB
8 [TpocThie U CITOKHBIEC BEIIECTBA 1 https://m.edso0.ru/8d153ab3
9 ATOMHO-MOJIEKYJIIPHOE yUEHHE https://m.edsoo.ru/b44af747
3aKOH MOCTOSIHCTBA COCTaBa BEIECTB.
10 Xumnueckas ¢popmyna. BaneHTHOCTD 1 https://m.edsoo.ru/3adc28c1
aTOMOB XMMHUYECKUX JIEMEHTOB
11 OTtHocuTeIbHAs aTOMHAsI Macca. 1 https://m.edsoo.ru/fac67eel
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OTHOCHUTENLHASA MOJICKYJIsIpHas Macca

12

MaccoBas 1015 XUMAYECKOT'O
3JIEMEHTA B COCIUHEHUH

https://m.edsoo.ru/95bch8f5

13

KonunuectBo BemecTBa. Mouib.
Momnsipnasg macca

https://m.edsoo.ru/668edb4a

14

duzndyeckre 1 XUMHUYECKHUE SIBIICHUS.
XuMuueckas peaKnus

https://m.edsoo.ru/8b878fcf

15

[Ipu3Haky 1 ycIIOBUS POTEKAHUS
XAMHYECKHUX PEaKUi

https://m.edsoo0.ru/84214963

16

3aKOH COXpaHEHUs MacChl BEILIECTB.
XHUMHUYECKUE YPABHEHUS

https://m.edsoo.ru/aalc152d

17

Brerancnenus KOJINYECTBAa, MaCcChl
BCIICCTBA 10 YPABHCHUAM XUMHUYCCKUX
peakumit

https://m.edsoo.ru/b1656492

18

Knaccudukamms XuMUIeCKUX peakinii
(coennHEeHUs, Pa3I0KEeHHUS,
3aMelleHus, 0OMeHa)

https://m.edsoo.ru/fe58191f

19

M. B. JIoMOHOCOB — y4€HBIN-
sHIMKIoneauct. O0o0Imenne u
CUCTEMaTH3alus 3HAHUU

https://m.edsoo.ru/213bbeaf

20

KonTtponpHas padora Nel o teme
«BemecTBa 1 XUMHUYECKUE PEAKLIT

https://m.edsoo.ru/cc95e5ed

21

Bo3ayx — cMech razos. CoctaB
BO31yxa. Kucinopom — aneMeHT u
npoctoe BemiecTBo. O30H

https://m.edsoo.ru/237315cf

22

dusngeckue 1 XUMHUIESCKHE CBOMCTBA
KHCJIOPO/ia (peaKIIuu OKUCIICHHUS,
ropenue). [lonarue o6 okcugax

https://m.edsoo.ru/67245d2f
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23

CrniocoOblI motydeHus: KUCIopoia B
71a060paTOpUU U MPOMBIIIICHHOCTH.
[TpumeneHue kuciaopoa

https://m.edso0.ru/896247cb

24

TennoBoii 3¢ heKT XUMHUIECKOM
pEaKIMH, TIOHSITHE O

TEPMOXMMHUYECKOM YPABHEHUH, K30~ U

OHIOTCPMUYCCKHX PCAKIHAX

https://m.edsoo.ru/4d71febb

25

TomnuBo (HedTh, Yroiab U METaH).
3arpsi3HEHUE BO3/1yXa, CIOCOOBI €r0
NpeIOTBPAILCHHUS

https://m.edso0.ru/62a61752

26

[IpakTrueckas pabora Ne 3 mo Teme
«[Tony4yenue u coOupanue KUcIopoza,
M3yYEHHE €TI0 CBOMCTB»

https://m.edso0.ru/329545c9

27

Bonopon — anemeHT u npocroe
BelecTBo. Haxoxxaenue B mpupoje

https://m.edso0.ru/2325645f

28

dusznyueckue U XUMHUYECKUE CBOMCTBA
BosI0poaa. [IpuMeHenue Boopoaa

https://m.edsoo.ru/ae9eb4b5

29

[ToHsTHE O KHCIOTAaX M COISIX

https://m.edsoo.ru/d743bf8d

30

CrniocoOsbI moy4yeHus BOAopoa B
nabopaTtopuu

https://m.edsoo.ru/8dbbbc9b

31

[TpaxTueckas padota Ne 4 o teme
«[Tomy4enue u cobupanue BOI0pPOAa,
U3y4EHHE €ro CBOMCTBY

https://m.edsoo.ru/37a3324a

32

MonsipHblii 005EM ra30B. 3aKOH
ABorazpo

https://m.edsoo.ru/714a252d

33

Brruncienus o0béMa, KOJIMUeCTBa
BEILIECTBA r'a3a I10 €r0 U3BECTHOMY
KOJIMYECTBY BEIIECTBA U 00BEMY

https://m.edsoo.ru/25858514
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34

Brrunciaenus o0EMOB ra30B 10
YpaBHCHHIO p€aKIK Ha OCHOBE 3aKOHa
00BEMHEBIX OTHOIIIEHHUH ra30B

https://m.edsoo.ru/ae3d2633

35

dusnyeckue 1 XUMHUECKHE CBOMCTBA
BOJBI

https://m.edsoo.ru/272b514c

36

Cocras ocHoBaHui. [Tonsarue 00
HHIUKATOpax

https://m.edsoo.ru/3d2634ef

37

Bopna kak pactBopureinb. HacwllieHHbie
Y HEHACHIIIEHHbIE pacTBOpbL. MaccoBas
JI0J151 BEIIECTBA B PacTBOpE

https://m.edsoo.ru/2b19b4el

38

[IpakTuueckas pabora Ne 5 no Teme
«ITpuroroByieHue pacTBOPOB C
ONpeneaEHHON MacCOBOM JOJIEeH
pacTBOPEHHOTO BEILIECTBA

https://m.edsoo.ru/9f55a219

39

KonTpoabnas padora Ne2 no teme
«Kucnopoa. Bonopoa. Boga»

https://m.edsoo.ru/c1c97fe3

40

Oxkcupsl: cocTaB, KJIacCcHu(PHUKaIus,
HOMEHKJIATypa

https://m.edsoo.ru/c321335¢c

41

HOJ'IyLIeHI/IC 1 XUMHYECKHE CBOMCTBA
KHUCJIIOTHBIX, OCHOBHBIX U aM(l)OTepHBIX
OKCHIIOB

https://m.edsoo.ru/bce52bca

42

OcHoBaHuUsI: cOCTaB, KJlacCUpUKALIUS,
HOMEHKJIaTypa

https://m.edsoo.ru/cad9bc8a

43

[Tonmydyenue U XuMHUUYECKUE CBOMCTBA
OCHOBaHUU

https://m.edsoo.ru/eb3b238b

44

Kucnotsl: cocras, knaccuduxarnus,
HOMEHKJIaTypa

https://m.edsoo.ru/c589a687

45

[TonmydyeHue 1 XUMHUYECKUE CBOMCTBA

https://m.edsoo.ru/d2cc4664
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KHCJIOT

46

Conu (cpeanue): HOMEHKIIATypa,
CIOCOOBI MOJTyYEHUs, XUMHUUECKHE
CBOIICTBa

https://m.edsoo.ru/66bad57a

47

[Ipaktuyeckas padora Ne 6. Perenue
AKCIIEPUMEHTAJIbHBIX 33/a4 10 TEME
«OCHOBHBIE KJIaCChl HEOPTaHUUYECKUX
COEIUHEHUN)

https://m.edsoo.ru/ef5f5b6d

48

I'enernueckas cBsI3b MCKAY Ki1acCaMU
HCOPIraHUYCCKUX COG,Z[I/IHGHI/Iﬁ

https://m.edsoo.ru/3eafb436

49

O000I11IeHNE U CHCTEMATH3aLU 3HAHUN

https://m.edsoo.ru/aedf982e

50

KonTtponsnast padora Ne3 o treme
"OCHOBHBIE KJIACChl HEOPTaHUYECKUX
coeuHeHuin"

https://m.edsoo.ru/53e93cf2

51

HepBLIe ITOIIBITKH KJ'IaCCI/I(I)I/IKaI_II/II/I
XUMHYECKHX dJIEMEeHTOB. [loHsaTHE O
Tpynmnax CXOJHbIX 3JICMCHTOB

https://m.edsoo.ru/45ch955f

52

Ilepronnueckuii 3aKOH U
[lepnonnueckas cucteMa XUMUYECKHUX
anemenToB 1. . MenneneeBa

https://m.edsoo.ru/acfe3f3c

53

IIepuonsl, rpymnmnsl, DOArPYIIIbI

https://m.edsoo.ru/dd7cc851

54

Crpoenue aromoB. CocTaB aTOMHBIX
sanep. 3oTomnsl

https://m.edsoo.ru/b34e5fbl

55

CtpoeHue 3JIeKTPOHHBIX 000JI04eK
aTOMOB 1eMeHTOB llepronnueckon
cuctemsl [. 1. MenaeneeBa

https://m.edsoo.ru/fb64d6ef

56

XapakTepHucTuKa XMMHYECKOT O
3JIEMEHTA IO €r0 MOJIOKEHUIO B

https://m.edsoo.ru/3627afb4

65


https://m.edsoo.ru/66bad57a
https://m.edsoo.ru/ef5f5b6d
https://m.edsoo.ru/3eafb436
https://m.edsoo.ru/aedf982e
https://m.edsoo.ru/53e93cf2
https://m.edsoo.ru/45cb955f
https://m.edsoo.ru/acfe3f3c
https://m.edsoo.ru/dd7cc851
https://m.edsoo.ru/b34e5fb1
https://m.edsoo.ru/fb64d6ef
https://m.edsoo.ru/3627afb4

ITepuoanueckoii cucreme /1. 1.
Meunneneena

3nauenue [lepuognyeckoro 3akoHa aJist
pa3BUTHSA HAYKU U nipakTuku. /. 1.

57 N https://m.edso0.ru/83762e95
MenaeneeB — y4E€HbIM, IEAArOr U
IpaXIaHUH
PesepBunlii ypok. O0001mEeHNE U
58 CI/ICTEM&TI/ISZP WS 3HAHUH / bubmmorexa HOK
. 1 https://m.edsoo.ru/00adh33c
Bcepoccuiickas mpoBepodHas pabora
KonTpoabnas padora Ne4 o reme
59 «CtpoeHne atomMa. XUMUYECKAST CBI3b) bubmmorexa [IOK
P . ] https://m.edso0.ru/00adb486
/ Beepoccuiickast mpoBepouHas paboTa
60 DICKTPOOTPHIATEIILHOCTS ATOMOB https://m.eds00.ru/2667a766
XUMHYECKHUX DIIEMEHTOB
61 HNonnas xuMudeckas CBI3b https://m.edsoo.ru/2628cf49
K
62 OBAJICHTHA HOJAPHAA XHMIHECKas https://m.edso0.ru/67fb6476
CBSI3b
K
63 OBAICHTHAA HEHOJAPHAL XHMHIHCCKas https://m.edsoo.ru/f32e6211
CBA3b
64 CreneHs OKUCIEHUS https://m.edsoo.ru/fe73b9dc
65 OKUCIUTEIFHO-BOCCTAHOBUTENIHLHBIE httos://m.edsoo.ru/665¢2d2d
peaKiuu
66 OKHUCIIUTENN U BOCCTAHOBUTEIHN https://m.edsoo.ru/eb264264
Peseprubrit ypok. O6001eHIE 1
67 CUCTEMATH3AIINA 3HAHNI 110 TEME https://m.edso0.ru/62539d2c
«Ctpoenue atoMa. XMMUYECKas CBSI3b)
68 Pesepbtid ypox. O0obmerme n https://m.edsoo.ru/c8769b1b

cUCTeMaTH3alus 3HaHUH
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9 KJIACC

Kosun4yecTBo yacoB JIeKTPOHHbIE
Ne [ara uudpoBbIie
Tema ypoka Konrpoabusie | IIpakruyeckue
n/n Bcero u3ydyeHusi | oOpa3zoBaTesibHbIE
padoThI padoThI
pecypchbl

[lepuoauueckuii 3aKoH.
Ilepuonnueckas cucrema

1 pHOA 1 https://m.edsoo.ru/ac197bf5
XUMHYECKHX dJIeMeHTOB /. H.
MenneneeBa
3aKOHOMEPHOCTH B U3MEHECHHUH

2 CBOMCTB XUMHYECKHX DJIEMEHTOB 1 https://m.edsoo.ru/44bdf4b2
MEePBBIX TPEX MEPHUOJIOB
Knaccudurkamus 1 HOMEHKIIATypa

3 (ucar P 1 https://m.edso0.ru/d96e16b9
HEOPTraHWYECKUX BEILECTB
Buapl xuMuueckon CBA3U U TUIIHI

4 A i 1 https://m.edsoo.ru/e39821fc
KPUCTAJUTMYECKUX PEHIETOK
KonTpomabnas padora Nel no teme

5 «IloBTOpEHUE U yriyOaeHue 3HaHUI 1 1 https://m.edsoo.ru/2a531ece
OCHOBHBIX pa3JieioB Kypca 8 kiiacca»
Knaccudukams XuMHYECKUX

6 ib H 1 https://m.edso0.ru/61f97329
peaKkIuii o pa3aTuIHBIM MTPU3HAKAM
[IoHsiTHE O CKOPOCTH XUMUYECKOMN

7 peakuud. [ToHsITHE O TOMOTE€HHBIX U 1 https://m.edsoo.ru/e73c3ef4
TeTEPOTEHHBIX PEAKIIHIX
[TonATHE 0 XUMUUECKOM PaBHOBECHH.

8 ®DaKTOPHI, BIUSAIOIINE HA CKOPOCTh 1 https://m.edsoo.ru/afbc35b2

XUMHYISCKOM PEaKMU U ITOJIOKECHUEC
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XUMHYECKOI'O PaBHOBECHA

OKHUCITUTETbHO-BOCCTAHOBHUTEIILHBIE
peakuuu

https://m.edsoo.ru/16ddaal7

10

Teopus 3NEKTPOIUTUYECKON
muccouranuu. CuibHbIe U cradbie
IIEKTPOJIUTHI

https://m.edso0.ru/965c6a66

11

HonHble ypaBHEHHSI peaKIIHii

https://m.edsoo.ru/43f4b85c

12

XVMHYECKUE CBOMCTBA KUCIIOT U
OCHOBaHUH B CBETE MPECTAaBICHUN
00 3JIEKTPOJIUTUYECKON AUCCOLUALIU

https://m.edsoo.ru/9adee23c

13

XHUMHUYECKHE CBOMCTBA COJIEN B CBETE
MpeACTaBICHUIN 00
ANEKTPOIUTUUECKON JUCCOLIMAIIIHI

https://m.edsoo.ru/339ae525

14

ITonsiTue o runponuse conei

https://m.edsoo.ru/be3c2519

15

O00011EeHNE U CUCTEMATHU3AIINA
3HAHUMI

https://m.edsoo.ru/78322bfb

16

[TpakTnyeckas padora Ne 1.
«PemieHne sxcriepuMeHTaNbHbBIX
3amady

https://m.edsoo.ru/c172d37d

17

KonTtponsHas padora Ne2 o teme
«OIIEKTPOJINTUYECKAS JUCCOLIUALIHS.
XUMUYECKUE PEAKIIMU B PACTBOPAX»

https://m.edsoo.ru/2b5a2162

18

OO0wrast XxapakTepUCTHKA TaJOr€HOB.
XHUMHUUYECKUE CBOWCTBA HA IIPUMEPE
XJopa

https://m.edsoo.ru/c3eaeb47

19

XnopoBogopoa. ComnsiHast KUCTIOTa,
XUMHNYCCKUC CBOI>'ICTBa, HOHY‘ICHI/IC,
NPUMEHEHUE

https://m.edsoo.ru/daf6b6e7
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20

[TpakTrueckas padora Ne 2 o Teme
«ITonyuyeHue consTHON KUCIIOTHI,
n3ydeHue e€ CBOMCTBY»

https://m.edsoo.ru/9a2bd4de

21

Brraucnenus no YpaBHCHHAM
XUMHUYCCKUX peaKHHﬁ, €CJIM OJJTMH U3
PE€arcHToB J1aH B H30BITKE

https://m.edsoo.ru/fa37c94c

22

OO0m1as xapakTEpPUCTHKA SJIEMEHTOB
VIA-rpynsl

https://m.edsoo.ru/e79ebfa3

23

AJTOTpOTTHBIC MOTU(DUKAIIMH CEPHI.
Haxoxnenue cepol 1 €€ cCoeIMHEHUN
B IIpUpoOJie. XMMUYECKHE CBOWCTBA
cepbl

https://m.edsoo.ru/5e3339bd

24

CepoBoaopoj1, CTpOCHHUE,
dbuznyecKkue U XMMHUYeCKHUe CBOMCTBA

https://m.edsoo.ru/384dcc68

25

OKCI/II[BI CCPHI. CepHa;I KHCJIOTa,
q)HSI/I‘IeCKI/Ie 1 XUMHUYCCKHEC
CBOﬁCTBa, IMPUMCHCHHUEC

https://m.edsoo.ru/ae5652f6

26

XHWMHUYECKUE PEAKIINH, JIEKAIINE B
OCHOBE IMPOMBIIIIEHHOT0 crocoda
MOJIyYEHUS] CEPHOW KUCIIOTHI.
XHUMHUYECKOE 3arpsI3HEHUE
OKpY>Karolleu cpebl COCTUHEHUSIMU
cepsbl

https://m.edsoo.ru/acc7d4bf

27

Brluncnenue MaccoBo# J10JIM BBIXOJA
MIPOJIYKTa PEAKIINH

https://m.edsoo.ru/7dac2b46

28

OO61as xapakTepUCTHKA 3JIEMEHTOB
VA-rpynibl. A30T, pacipoCTpaHEHUE
B IpUpo/ie, PU3NUECKUE U

https://m.edsoo.ru/6bfdf145
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XMMHYECKHE CBOMCTBA

29

AMMHUak, ero pu3nyecKue u
XUMHYECKHE CBOMCTBA, OJIyUYeHUE U
pUMEHEHHE

https://m.edsoo.ru/e69bfb89

30

[IpakTuueckas padora Ne 3 o Teme
«[Tomyuenne aMmMuaka, U3yueHHe ero
CBOICTBY

https://m.edsoo.ru/f4c23a53

31

A30THas KUCIIOTa, €€ GU3NYECKUE U
XMUMHYECKUE CBOHCTBA

https://m.edsoo.ru/f2d85456

32

Vcnonb30BaHue HUTPATOB U COJIEH
aMMOHMUS B KAU€CTBE MUHEPAJIbHBIX
ynoopeHuit. XumMuueckoe
3arpsA3HEHUE OKPYXKAIOLIEH Cpeibl
COEIMHEHUSIMU a30Ta

https://m.edsoo.ru/7fbdef49

33

®Dochop. Oxeun docdopa (V) u
dbocdopnas kucioTa, GU3NIECKUe U
XUMHYECKHE CBOWCTBA, MOJyYCHHE

https://m.edsoo.ru/c8af5f46

34

Ucnonb3oBanue ¢ocdaTtos B
Ka4eCcTBE MUHEPAJIbHBIX YI00pEHUIl.
3arpsi3HEHUE PUPOTHOM CpEIbI
docharamu

https://m.edso0.ru/79c51b82

35

Yraepon, pacipocTpaHEHHE B
npupoje, Gu3ndeckne u XuMUIeCKUue
CBOMCTBA

https://m.edsoo.ru/eal6ee43

36

Oxkcuapl yriiepojaa, ux pusndeckue u
XUMHYECKHE CBOMCTBA.
DKOoJIOTUYecKHe MpodIIeMBbI,
cBsi3aHHBIE ¢ OKcHIoM yriepona (1V)

https://m.edsoo.ru/a6915c71
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37

VronpHas KUCIOTa U €€ COMu

https://m.edso0.ru/36a13d99

38

[IpakTuueckas padota Ne 4 o Teme
"[TonydyeHue yrieKucaoro rasa.
KauectBennast peakius Ha kKapOoHAT-

HOH

https://m.edsoo.ru/4de4a8dc

39

[TepBOoHaUaNBHBIE TOHATHUS 00
OpraHMYECKHUX BEIIECTBaX KaK O
COCIMHEHUSAX YIIIepoaa

https://m.edsoo.ru/822fb263

40

Kpemuunii u ero coenHeHust

https://m.edsoo.ru/1e94ee3a

41

[TpakTrueckas padora Ne 5. Pemenue
9KCIIEPUMEHTANBHBIX 3aa4 10 TeMe
«BaxkHenmme HeMeTaJuIbl U UX
COCIMHEHUS

https://m.edsoo.ru/d72fa3e8

42

Konrtponbnas padora Ne3 no teme
«Baxknelnine HeMeTallIbl M UX
COCITMHCHUS

https://m.edsoo.ru/f5bae73d

43

OO0m1as xapakTEPUCTHKA XUMUYECKHIX
AJIEMEHTOB — METaJIJIOB.
Mertannuieckast CBsI3b U
MeTaITNYecKast KpUCTAJUTMYECKast
pemérka. Pu3nvyeckre CBOMCTBa
METaJJIOB

https://m.edso0.ru/83192917

44

XMMHYECKHE CBOIICTBA METAIJIOB.
DIEKTPOXUMUYECKUN PSJT
HaIpsKEHUN METaJNIOB

https://m.edsoo.ru/5a41d1d4

45

O61mue crnocoOb! MOTyYeHUs
MeTtaiuioB. CriaBel. BerancieHus mo
YpaBHEHUSAM XUMUYECKUX PEAKIIHH,

https://m.edsoo.ru/435b87d4
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C€CJIM OJUH U3 PEAarcHTOB COACPKUT

IPUMECH

46 [TonsiTHE O KOPPO3UHU METAIIIIOB https://m.edsoo.ru/2c28f427

a7 IIenounkie METaJIbI https://m.edsoo.ru/c86edb4a

48 OKCHIbL 1 THAPOKCH/IB! HATPHUS 1 https://m.edsoo.ru/4fdeelae
KaJIAst

49 meﬂoquogeMeHH{He METaIIIRt = https://m.edsoo.ru/2bb5cf7b
KaJbLUI 1 MarHui

50 Baxueime coefMHESHUS KBNS https://m.edsoo.ru/85c2cal6

51 0606%16“6 1 cHCTeMATHSaIA https://m.edsoo.ru/593a4ab7
3HAaHUH

52 HKectiocTs BOMEL 1 CMIOCO6H €8 https://m.eds00.ru/869f76b9
YCTpaHECHUS
[Ipaktryeckast pabora Ne 6 o reme

53 "XEcTKOoCTh BOABI U METOOEI €€ https://m.edso00.ru/669f6cdd
ycTpaHeHus"

54 AnroMAHUHA https://m.edsoo.ru/37e792ee

55 Am(otepubie CBOHCTBA OKCua U https://m.edsoo.ru/82b7fa7d
THJIPOKCHIA

56 Keneso https://m.edsoo.ru/b3996d2a

57 OKCHIBI, THAPOKCHILI 1 COMH Kene3a https://m.edsoo.ru/c3f79221
(1) u xenesa (I11)

58 O6O6HjGHHe 1 cHCTeMATHAIA https://m.edsoo.ru/dbd9af72
3HAaHUN
[TpakTueckas pabora Ne 7. Pemenue

59 PKCHCPUMCHTATLHBIX 331121 0 TEME https://m.edsoo.ru/462adf7f

«Baxuennme MeTaIbl ¥ UX
COEIMHEHUS
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Brraucnenus no YpaBHCHHAM

XUMHUYCCKUX peaKum”I, €CJIM OJJTMH U3

pPEareHToB J1aH B U30BITKE WU

60 1 https://m.edsoo.ru/a7a5913a
COAEPKUT IpUMecH. Brrunciienus
MacCOBOM JIOJIM BBIXOJ[a MTPOAYKTa
peaKIyu

61 06061{16}1“6 1 CHCTEMATH3AIIA 1 https://m.edsoo.ru/eed7f912
3HAHUN
Kontponbnas pabota Ne4 o teme

62 «Baxxuelne MeTajuibl U UX 1 https://m.edso0.ru/5b499218
COEIMHEHUSD)
B

63 crecta f MvaTepHaHH B 1 https://m.edsoo.ru/483adc3a
[IOBCEAHEBHO KU3HU YEJIOBEKA
X

64 HMHTACCKOE SATPASHERHC 1 https://m.edso0.ru/f3f919fd
OKpY’KaroIIen cpeibl
P

65 R 1 https://m.edso0.ru/a98127b9
HKOJIOTMYECKUX TPoOIeM
P 5 .00

66 C3CPBHBIN YPOK 06luueHHe 1 1 https://m.edsoo.ru/1c364847
cucreMaTni3anda 3HaHUN
P 7| .

67 C3CPBHBIH YPOK 060615161{146 1 1 https://m.eds00.ru/56f46bf5
cucreMaTtuni3anda 3HaHUN
P I . 00600

68 C3CPBHEI YPOK ° IfleHHeH 1 https://m.edsoo.ru/b221b45c
cucreMaTtni3ania 3HaHUN

OBIIEE KOJIMYECTBO YACOBTIIO 68

[TPOT'PAMME

74


https://m.edsoo.ru/a7a5913a
https://m.edsoo.ru/eed7f912
https://m.edsoo.ru/5b499218
https://m.edsoo.ru/483adc3a
https://m.edsoo.ru/f3f919fd
https://m.edsoo.ru/a98127b9
https://m.edsoo.ru/1c364847
https://m.edsoo.ru/56f46bf5
https://m.edsoo.ru/b221b45c

75



IMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA

OCHOBHOMU

OBPA3OBATEJBHOMN ITPOTPAMMBbBI

8 KJIACC

Kon
MPoBePSIEeMOro
pe3yJbTara

HpOBepﬂeMLIe NnpeaAMETHLIC PE3YJIbTAaTbl 0CBOCHUS OCHOBHOM
06p33OBaTeJ'II)HOI71 nporpaMmMsbI OCHOBHOT'O o0mIero 06p330BaHHﬂ

1

ITo Teme: ((HepBOHaan'ILHbIe XUMHNYCCKHUC ITOHATHA»

11

pacKpblBaTh CMBICT OCHOBHBIX XMMHUYECKMX IIOHATHH: aToM,
MOJIEKYJ1a, XHUMUYECKUH JIIEMEHT, IPOCTOE BEILECTBO, CIOKHOE
BEIIECTBO, CMECh (OJHOpPOJHAs U HEOAHOPOJHAs), BaJECHTHOCTb,
OTHOCHUTENIbHAs aTOMHasi M MOJIEKYJIsIpHash Macca, KOJIMYECTBO
BEIIECTBA, MOJb, MOJISIpDHAs Macca, MaccoBas J0Js XMMHUYECKOIO
JJIEMEHTa B COEIMHEHUHU, MOJISIPHBI 00BEM, XMMHUUYECKas peaxius,
KiIaccuuKaluus — peaklMid:  peakUuu  COEAMHEHUs,  PeakLuu
pa3joKeHus, peaklUWy 3aMelIeHMs, peakuuu oOMeHa, 5K30- U
SH/IOTEPMHUECKUE DPEAKLUHU, TEIIoBOH 3(PQEeKT peakuuu, pacTBop,

MaccCoBas O0Jid BEIICCTBA (HpOHeHTHaH KOHLICHTpaI_[I/IH) B paCcTBOpPC

1.2

HUIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKUX MOHATHHA H

MPUMCHATH OTU MOHATHUA TP OITMCAHHUU BEIICCTB U UX HpeBpaHICHI/Iﬁ

13

UCIOJIb30BaTh XMUMHUYECKYI0 CHMBOJIMKY JUIsl COCTaBI€HHS (OpMys

BCIICCTB U ypaBHCHI/II\/'I XHUMHUYCCKUX pCaKI_II/Iﬁ

14

PaCKpbIBATH CMBICJI 3aKOHOB COXpaHCHUA MacCcChI BCUICCTB,
MOCTOSIHCTBA COCTaBa, AaTOMHO-MOJICKYJIAPHOIO  Y4YC€HUSA, 3aKOHa

ABorajipo

15

OIpCACIIAATh BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHLIX

COEIMHEHUSIX

1.6

KJ'IaCCI/I(I)I/IL[I/IpOBaTL XUMHUYCCKUEC PpCaKIUU (HO Yucily Hu COCTaBy

YUYaCTBYIOIIMX B PEAKIMH BEIIECTB, 10 TEIIOBOMY dPPEKTY)

1.7

BBIUUCIISATh OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJSPHYIO MAacchl

BEIIECTB




1.8

BBIUHCIISTH MAacCOBYIO JIOJII0 XMMHUYECKOTO 3JIeMeHTa 1o Qopmylie

COCIMHCHMNA,

1.9

BBIYUCIIATH MAaCCOBYIO JOJIFO BCIICCTBA B paCTBOPC

1.10

MIPUMEHSTh €CTECTBEHHOHAYYHbIE METO/IbI TO3HAHUS — HAOII0JCHHE,
W3MEpEHUe,  MOJCIUPOBAHUE,  OKCIEPUMEHT  (peajbHBld U

MBICJICHHBIH )

Ilo Teme: «Bakueiimme NpEaACTAaBUTCIIUM HCOPraHUYCCKHUX BCIICCTB)»

2.1

PaCKpbIBAaTb CMBICII OCHOBHBIX XHMHYCCKHUX TTOHSITHIA: OKCHI,

KHCJI0Ta, OCHOBAaHUE, COJIb

2.2

OIIpCACIIATE IMPHUHAJIC)KHOCTh BCIICCTB K OHpeI[eJ'IéHHOMy KJ1accy

coeuHEeHui 1o popmynam

2.3

KJ'IaCCI/I(bI/IIII/IpOBaTI) HCOPraHN4C€CKHEC BCUICCTBA

2.4

XapakTepu3oBaTh  (OMHUCHIBATh) OOIIME XMMHUYECKHE CBOWCTBA
BEILIECTB PAa3IUYHBIX KJIACCOB, MOATBEP)KIas OMUCAHUE IMPUMEpPaMU

MOJICKYJISIPHBIX ypaBHCHI/Iﬁ COOTBCTCTBYHOIIUX XUMHNYCCKUX peaKI_II/Iﬁ

25

IIPOTrHO3UPOBATH CBOICTBa BCIICCTB B  3aBHCHMOCTHU OoT HX
Ka4€CTBCHHOI'0 COCTaBa, BO3MOXXHOCTH MPOTCKAHUA XHUMHYCCKHUX

npeBpameHHﬁ B pas3JIMYHBIX YCIIOBUAX

2.6

CleIoBaTh MpaBWJIaM TIONB30BAaHUS XMMHUYECKOW TIOCYlIOH W
nabopaTOpHBIM O0OPYIOBAaHHEM, a TAKXKe IMpaBHJIaM OOpaIieHHs C
BEIIECTBAMH B COOTBETCTBUU C HWHCTPYKIHUSMU TIO BBHIMOTHEHUIO
na6opaT0pme XUMHUYCCKUX OINBITOB II0 IMOJYYCHHUIO U CO6I/IpaHI/II-O
ra3o00pa3HbIX BEMIeCTB (BOJOPOAA M KHUCIOPOAA), MPUTOTOBICHHUIO
pacTBOpOB € ONPEACIEHHOM MacCOBOW JOJIEM PpacTBOPEHHOTO
BEIIECTBA, TNIAHUPOBATh U MPOBOIUTH XUMHUECKUE IKCIIEPUMEHTHI T10
pacro3HaBaHUIO pPAacTBOPOB IIEIOYEH U KHCIOT C TOMOIIBIO

UHAUKATOPOB (JIakMyc, peHondTanent, MeTHIOPAHX U JPyTHe)

2.7

MIPOBOJIUTH PACUETHI 10 YPABHEHUIO XUMUYECKOHN pEaKIINA

ITo Teme: «llepuoanueckuii 3akoH u Ilepuoguueckast cucrema
xumuyeckux snemeHToB Jl. W. MenneneeBa. CTpoeHHE aTOMOB.

Xumuyeckas cBA3b. OKMCIUTETbHO-BOCCTAHOBUTEIbHbBIEC PEAKIIAN)

3.1

PaACKpBIBATE CMBICII OCHOBHBIX XWMHYCCKUX HOHATHH: AApO aTroma,
AJICKTPOHHBIA CJIOW aToMma, aTOMHasi OpOuTal b, paguyc aroma,

XUMHYCCKasd CBA3b, IOJAPHAA MW HCIOJISIPHAasA KOBAJICHTHAs CBA3b,




OJICKTPOOTPULATCIIBHOCTh, HOHHasd CBA3b, HWOH, KaTHOH, AaHHUOH,

CTCIICHb OKHCJICHUA

3.2

KJIaCCI/I(bI/II_[I/IpOBaTB XUMHNYCCKHUEC JJICMCHTBI

3.3

OIMCHIBATh M XapaKTepu3oBaTh TabmuuHyr (popmy Ileprogmueckoit
CUCTEMBl XHMHYECKUX DJIEMEHTOB: pa3jNdaTh MOHSITHS «TJaBHAs
noarpynmna (Arpynma)» u «mobouyHas mnoarpynmna (brpymma)y,

«MaJIbIe» U «OOJIBIIINE) MEpUOJbI

3.4

packpsiBaTh cMbica Ilepuoamueckoro 3akona [[.M. Menneneesa:
JEMOHCTPUPOBATh MOHUMAHHUE MEPUOANYECKOI 3aBUCUMOCTH CBOMCTB
XUMHUYCCKUX DJJICEMCHTOB OT HX IIOJOXCEHUA B HepHOHquCKOﬁ

CUCTEMC

35

COOTHOCUTh  O00O3HAuYEHUs, KOTOpblE UMelTca B  Tabnwuie
«[lepuomuyeckass  cuctemMa  XUMHUecKUx  anemeHtoB  JI.U.
MenzeneeBa» C YHUCIOBBIMH XapaKTEPUCTHKAMHU CTPOEHUS aTOMOB
XUMHUYECKHUX DJJIEMEHTOB (COCTaB U 3aps] sjapa, o0liee dYHcio

QJICKTPOHOB H PACIPCACICHUC UX 110 9JICKTPOHHBIM CJ'IOSIM)

3.6

OIpCACIIATh CTCIICHDb OKHCJICHHUA 9JICMCHTOB B 6I/IHapHI)IX

COEIMHEHUIX

3.7

OIPCACIIAATE BU XUMHYECKOH CBS3HU (KOBaJ'IeHTHaSI u I/IOHHaﬂ) B

HEOPTraHNYCCKUX COCANHCHUAX

9 KJIACC

Kon
MPOBEPAEMOro
pe3yjabTara

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI OCBOEHUSI 0CHOBHOI
00pa3oBaTeIbHOI NPOrpaMMbl OCHOBHOT'O 00111er0 00pa3oBaHus

1

ITo Teme: «BemmecTBo U XUMUYECKAS] pEAKIUSD)

11

pacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKHUX TOHSATHH: pPacTBOP,
SJEKTPOJIUTBI, HEIJIEKTPOJUTHI, BJIEKTPOJUTHYECKAS] TUCCOLUAINS,
peakuu MOHHOTO OOMEHa, KaTalu3aTop, XMMHUYECKOe paBHOBECHE,
oOparumbie u HEoOpaTHUMBbIe peaKIuu,
OKHUCJIUTEITHHOBOCCTAHOBUTEIIHHBIC peaxiumu, OKUCJIUTEIb,
BOCCTAHOBUTENb, OKHCJICHHME U BOCCTAHOBJIEHHUE, AaJJIOTPONUS,
amMmpOoTepHOCTh,  XMMHUYECKasi  CBs3b  (KOBaJ€HTHas, MOHHAsd,

MeTaJlJIn4ecKasi), KpHUCTaJUIMYecKass peu€Tka, CIUIaBbl, CKOPOCTh




XUMHYECKOHN peaKkuu

1.2

HUIUTIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKHUX MOHATUH H

MNPHUMCHATH 5TU IMOHATHUA TP OIIMCAHHUU BCIICCTB U UX HpeBpameHHﬁ

13

COCTaBJIATh YPABHEHUS 3JIEKTPOJUTUYECKON JUCCOLUALMU KHUCIIOT,
LIEJIOYEH M COJIEH, IOJHBIE U COKpAlICHHBIC YPAaBHEHHUS PEaKLMN

HOHHOTrO OOMeHa

14

PacCKpbIBaTh CYHIHOCTHh OKHUCIMUTEIbHO-BOCCTAHOBUTCIIbHBIX peaKI_[I/Iﬁ

IIOCPEACTBOM COCTABJICHHS SJICKTPOHHOI'O OajlaHca 3THUX peaKuHﬁ

15

IIPOBOJUTH PACUETHI 10 YPABHEHUIO XUMUYECKOHN PEaKLIUU

IIo temam: «Hemeramnsl M HMX COEOUHEHUS» M «MeTamabl U HX

COCOAUMHCHUA»

2.1

XapaKTepU30BaTh (OMUCHIBATH) OOIIUE U CHCIIUPUICCKIEC XUMUUICCKUE
CBOMCTBA TPOCTBIX U CIIOKHBIX BEIIECTB, MOJATBEPXKIasi OMHCAHHE
MIpUMEepaMu MOJICKYJIIPHBIX M MOHHBIX YPaBHEHUN COOTBETCTBYIOIINX

XUMHNYCCKHUX peaKuHﬁ

2.2

COCTaBJISITb YpPaBHCHHUA peaKHI/Iﬁ, IMOATBCPKAAOIINX CYHICCTBOBAHUC

TCHETHUYCCKOM CBSI3U MCXKAY BEIIECTBAMHU Pa3JINYHBIX KJIIACCOB

2.3

MIPOTHO3UPOBATH CBOMCTBa BCIIICCTB B 3aBUCUMOCTHU OT UX CTPOCHMU!,
BO3MOXXHOCTH IPOTCKAHUA XMUMHYCCKUX HpeBpaHIGHI/Iﬁ B pa3IMYHBIX

YCIIOBUSX

24

cleoBaTh MpaBWJIaM  TIOJB30BAaHUS XUMHUYECKOW TOCyIOol U
a0opaTOpHBIM O0OPYIOBAaHHEM, a TaK)Ke IMpaBUJIaM OOpAIIEHUS C
BEIIECTBAMH B COOTBETCTBUU C HUHCTPYKIUSMHU IO BBINOJTHEHUIO
na6opaT0prlx XUMHYCCKUX OIBITOB IO IOJYUYCHUIO U C06I/IpaHI/II-O

F3.3006pa3HLIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOTO ra3a)

25

MPOBOJUTh PEAKIMU, MOATBEPKAAIONINE KAYECTBEHHBIM COCTaB
pa3NUYHBIX BEIIECTB: pPACIO3HABATH OMBITHBIM NYTEM XJOPHU-,
Opomun, womua,  kapOoHat, Qocdar, cummkar, cynabdar,
TUIPOKCUJIUOHBI, KaTHOHBI aMMOHHMSI, MOHBI H3YYCHHBIX METAJIOB,

NMPUCYTCTBYIOIIHEC B BOJAHBIX PACTBOPAX HCOPTraHNYUCCKHX BCIIICCTB

ITo Teme: «XuMUS 1 OKpyXk)aromiasi Cpeaa»

3.1

pacKpbIBaTh  CMBICI OCHOBHBIX XuUMmu4eckux mnoHstui: [IJIK

BCIICCTBA, KOPPO3UA MCTAJIJIOB

3.2

NPpUMCHATH OCHOBHBIC OIICpaliun MBICIIMTEIbHOM JACATCIIPHOCTH —




aHaIM3 W CHUHTE3, CpaBHEHHE, OO0OOIIEHUE, CHUCTEeMAaTH3aIlUIO,
BBISIBJICHHUC HpI/I‘-II/IHHO-CJIC,IICTBCHHBIX CBSI3CI>1 — JId I/I3y‘-IeHI/I$I
CBOMCTB BEIISCTB M XHUMHYECKHX PEaKIHH; eCTCCTBCHHOHAYYHBIC
METOJIbI TIO3HAHWSI — HAOMIOJeHUE, H3MEPEHHEe, MOJICIUPOBAHUE,

9KCIIEPUMEHT (peajbHbIN U MBICICHHBIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUS

8 KJIACC

Kon

IIpoBepsieMblii 31eMeHT COiePKAHMS

1

HepBOHa‘-IaJIbHBIe XUMHUYCCKUC ITOHATHUA

11

[Ipenmer xumuu. Ponp XMMUM B JKM3HHM 4YEJIOBEKA. XHMMHS B CHCTEME HayK.
Tena u BemectBa. PU3NUYECKUE CBOMCTBA BEHIECTB. ATpPEraTHOE COCTOSHUE

BCIICCTB

1.2

IlonsTue o METOJaxX IIO3HAaHHUA B XUMMUH. Ywucteie BCIICCTBA 1 CMECCH. Croco0sI

Pa3aciICHUsA cMmecer

13

ATOMBI © MOJICKYIJIBI. Xumuyeckre djieMeHThl. CHMBOIBI  XHUMHYECKHX

251eMeHTOB. [IpocThle U Cll0KHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE yUCHUE

14

XumMuueckas (bOpMy.]'Ia. BanenTHOCTE aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocCTraBa BC€IICCTB. OrHocuTenbHas aTOMHasa macca.
OTHOCHUTENLHAS MOJICKYJISIpHAs Macca. MaccoBas 10J1s1 XUMHAYECKOTO dJIeMEeHTa

B COSIMHECHUH

15

KomnuectBo Bemectsa. Monbs. MousipHas Macca. B3aumocBs3p KOJIMYECTBa,
Macchl W YHClIa CTPYKTYPHBIX €IMHHIl BemecTBa. Pacuérsl mo ¢opmynam

XUMHYECKHUX COSIMHEHUM

1.6

dusnueckue U XUMUYECKUE sBICHUSA. XUMUYECKas peakluus U €€ NMPU3HAKU.
3aKOH COXpaHEHUsl Macchl BellecTB. XuMudeckue ypaBHenus. Knaccuduxanus

XUMHUYCCKUX peaKHI/Iﬁ (COCI[I/IHGHI/IH, Ppa3IOKCHU:, 3aMCIICHUA, O6MeHa)

1.7

XUMUYECKUI DKCIIEPUMEHT: 3HAKOMCTBO ¢ XMMHMUECKOM NOCY10i1, C IpaBUIaMHU
pabotel B saboparopuu u mnpuéMamMu oOpalieHuss ¢ J1abopaTOpHBIM
obopynoBaHMeM, HW3y4Ye€HHWE W OMUCaHWe (PU3NYECKUX CBOWCTB 00Opa3IioB
HEOPraHMYeCKUX BeUIecTB, HaOIrofeHue (QU3MUeCKuX (IUIaBJICHHE BOCKA,
TasiHUE JIbJIa, paCTUPAHUE caxapa B CTYIKE, KMUIIEHHE U KOHAEHCAllUs BOJAbI) U
XUMHYECKUX  (TOpEeHHME  CBE€YM, MPOKAJIMBAaHUE MEIHOW  IPOBOJIOKH,
B3aUMOJICHICTBHME MeJla C KHCJIOTOH) SIBJICHHWM, HAONIOACHUE W ONHCAaHUE
NPU3HAKOB MPOTEKaHMS XUMHMUYECKHX peakuuid (pasjiokeHue caxapa,
B3aUMOJICHICTBME CEpHOM KUCIOTHI C XJOPUAOM Oapus, pasjoKeHue
ruapokcuaa menu(ll) mpu HarpeBaHuu, B3aUMOJECUCTBHE Kelie3a C PACTBOPOM

comu meau(Il), uzydenne cnocoboB pazeneHus cMeceit (C TOMOIIbI0 MAarHUTA,




(bunpTpoBaHUE, BBIMAPWBAHUE, TUCTUIULAIMSA, Xpomarorpadus), MpoBeaecHUE
OYHNCTKHN HOBapCHHOﬁ coJiu, Ha6HIOI[CHI/I€ " O CaHHuC PE3YyJIbTATOB ITPOBCACHUA
OIbITa, WJUTIOCTPUPYIONIETO 3aKOH COXPAHEHWsS MAacChl, CO3JaHHE MOJeieh

MOJICKYJI (IIIapOCTEPIKHEBBIX )

Baxnerime rnpeacTaBuTeNM HEOPraHMUECKUX BEILIECTB

2.1

Bosnyx — cmech razoB. CocraB Bo3ayxa. Kucimopon — asneMeHT U mpoctoe
BemecTBo. HaxokneHnue kucimopoaa B mpupoze, GU3NYECKUe U XUMUYECKUE
cBoiictBa (peakumu TopeHus). Oxcunbl. Ilpumenenue kucnopoma. CrocoOs
MOJyYeHHs KHUCIopoga B JabopaTopuM M TNPOMBINUIEHHOCTH. Kpyrosopot

Kucnopoa B npupoje. O30H — ajulIoTponHasi MOAU(PHUKAIUS KUCIOpOia

2.2

TernoBoit 3¢ (hexkT XUMUIECKOH peakny, TEePMOXUMUYECKHE YPaBHEHHUS, SK30-
U DHIOTEPMUYECKUE peaklMy. TOMIMBO: Yroib U METaH. 3arpsi3HEHUE BO3lyXa,

YCUJICHUEC ITAPHUKOBOTO 3(1)(1)6KT8., pPa3pyuI€HUC 030HOBOI'O CJIOA

2.3

Bomopoa — anemeHT u npoctoe BemiectBo. Haxoxaenue Boopoia B MpHpo/Ie,
¢usnyeckue W XUMHUYECKHE CBOMCTBA, MPHUMEHEHHE, CHOCOOBI IOJyYCHHUSI.

Kucnore! u conu

2.4

MoutsipHbiii 00BEM ra3oB. Pacuérsl 1o XMMHUECKUM ypaBHEHUSAM

2.5

®usnyecknue CcBoMcTBAa BOAbl. Boma kak pactBopuTenb. PacTBOpBL
HacellienHpie 1 HEHACBILIEHHBIE PACTBOPBI. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBass 10711 BEIIECTBA B pacTBOpe. XHUMHUYECKHE CBOWMCTBA BOJBI.
OcHoBaHus. Ponb pacTBOpoB B MpUpoOJie M B XKM3HU uyenoBeka. KpyroBopor
BOJABI B TMpuUpOJE. 3arps3HEHHWE NPUPOAHBIX BoA. OxpaHa W OYHUCTKA

MPUPOAHBIX BOJ

2.6

Knaccudukanus Heopranmdeckux coenuHeHnil. Oxcuapl. Knaccuukanus
OKCHJIOB: cojeoOpa3yromue (OCHOBHbBIE, KHCIOTHbIE, amQoTepHble) U
HecoseoOpasyrone. HoMmenknarypa okcuzoB. DHU3MUECKHE U XUMHUYECKHE

cBOMCTBa OKCUJIOB. [TomyueHue okcuioB

2.7

OcHoBanus. Knaccudukanust ocHoBaHMHA: IIENOYM U HEPACTBOPUMBIE
ocHoBaHMs. HoMeHknaTypa ocHOBaHUd. PU3NYECKUE U XUMUYECKHE CBOMCTBA

ocHoBaHuil. [lomydyeHne ocHoBaHUI

2.8

Kucnorel. Knaccudukanus kucinor. Homenknarypa kucnor. dusmdeckue u
XUMHUecKHne cBoiicTBa KHcIIOoT. Pan aktuBHOCcTH MetamaoB H.H. bekerosa.

[Tonyyenue xucior

2.9

Comu. Homenxiarypa coneil. du3nueckue M XUMHUYECKUE CBOMCTBA COJIEH.

ITonyuyenue conen




2.10

I'eneTnueckas CBA3b MCXKIY KilaCCaMH HCOPIraHUYCCKUX COCI[I/IHeHI/II\/'I

2.11

XVUMUYECKUN  DKCIEPUMEHT: KayeCTBECHHOE  OINpPEACICHUE  COACpKaHUS
KHUCIOPOAa B BO3JyXe, IOJIydeHHE, COOMpaHMEe, PAcIO3HABaHUE U U3YyYEHHE
CBOWCTB KHCJIOPOJa, HAOIIOAEHNE B3aUMOJICHCTBUS BEUIECTB C KUCIOPOAOM U
yCIIOBUSI BOSHUKHOBEHUS U NpPEKpallleHus TOpeHus (I1okapa), 03HaKOMIIEHHUE C
o0Opa3llaMu  OKCHJIOB M OINMCAHUE HX CBOMCTB, IOJy4yeHHE, COOMpaHHeE,
pacrno3HaBaHME€ M H3y4EHHE CBOWCTB BOJOpoJa (TOpEeHHE), B3aUMOJAEHUCTBUE
Bozopoza ¢ okcuoM menu(ll) (Bo3aMOXXKHO HMCIOIB30BAHKE BUEOMATEPUAIIOB),
HaOmo/ieHHe O00pa3IoB BEIIECTB KOJUYECTBOM 1 MOJIb, HCCIIEAOBaHUE
0COOEHHOCTEM pacTBOpEHHUs] BEIIECTB C PAa3JIMYHON  PpacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHON MAacCOBOM JI0JIEM pacTBOPEHHOTO
BEIIECTBA, B3aUMOJCICTBHE BOABI C MeTaulaMd (HaTpUeM M KaJbLUEM)
(BO3MO’KHO HCIIOJIb30BaHME BHJICOMATEpUANIOB), OIPEAEICHUE PACTBOPOB
KUCJIOT M IIeJoYed C IOMOUIbI0 HMHJIUKATOPOB, HcCcieloBaHHE 00pa3loB
HEOPraHMYECKUX BELIECTB PA3JIMYHBIX KJIAcCOB, HAOJIOJICHHE W3MEHEHMS
OKpPAacCKM HHJIUKATOpPOB B pacTBOpax KHCIOT U IIEJIoYel, Hu3ydeHHe
B3auMozieiictBus okcuga meau(Il) ¢ pacTBopom cepHOM KUCIIOTHI, KHUCIOT C
METaJUIAMH, PEAKINHA HEUTPAIU3ALMH, TIOJy4€HHE HEPACTBOPUMBIX OCHOBAHUH,
BBITECHEHHE OJHOIO0 MeTajla JPYTMM M3 pacTBOpa COJHM, pELIEHUE
9KCIIEPUMEHTAJIBHBIX 3a/ad 1o TeMme «BaxHeliue Kiacchl HEOpraHMYECKHX

COEIMHEHUN )

[Iepnonnueckuit 3akoH u [lepuoandeckas cucreMa XUMHYECKUX JIEMEHTOB
J.U. MenneneeBa. CtpoeHnue aToMOB. XUMHYECKask CBsI3b. OKUCIUTEIHbHO-

BOCCTAHOBUTCIIbHBIC pCAKITUN

3.1

[lepBpie TOMBITKH KIACCU(PUKALUKA XUMHUYECKUX dJeMeHTOB. [loHsTHEe O
TPYIIax CXOJHBIX JJIEMEHTOB (IIEJOYHBIE W IIETOYHO3EMENIbHBIC METAJIIBI,
TaJIOTeHbl, MHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpble 00pa3zyloT amdoTepHbIe

OKCHABI U TUAPOKCHIbI

3.2

[Tepnonnueckuit 3axoH. [leprognueckas cucreMa XUMUYECKUX dy1eMeHToB /.M.
Meneneena. Koportkonepunoanas u JUTMHHOTIEPUOIHAS (bopMbI
Ilepuonnueckoir cucreMbl XuMmuueckux onemeHtoB JM. Mennaeneesa.
[Iepuonsr u rpynmbl. OU3NYECKH CMBICI MOPSAKOBOTO HOMEpPA, HOMEPOB

nepuoaa U rpyImiibl 3JICMCHTA

3.3

Crpoenne aromoB. CoctaB aroMHbIX saep. M3oronsl. DnekTpoHsl. CTpoeHue

ANIEKTPOHHBIX ~ 000JI04eK aroMoB TepBbIX 20 XMMHUYECKHMX 3IIEMEHTOB




[Tepuonuueckoit cucremnl J[.M. MenaeneeBa. XapakTepuCTUKa XUMUYECKOTO

3JIEMEHTa M0 ero nojoxeHuto B [lepuoauueckoit cucreme .M. MenaeneeBa

3.4

3aKOHOMEPHOCTH M3MEHEHHS paJnyca aToOMOB XHMMHYECKUX JJIEMEHTOB,
METAJUIMYECKUX W HEMETAJUIMYECKUX CBOMCTB MO TpYINNaM U [EPUOIAM.
3nauenue I[lepuonuueckoro 3akoHa u Ileproanyeckoil CUCTEMbl XUMHYECKUX
3JIEMEHTOB ISl pa3BUTUS Hayku WU npaktuku. .M. MenxaeneeB — y4€HbIA U

I'paXXIaHUH

3.5

Xumuueckass cBs3b. KoBanieHTHass (MOJispHAsT W HEMOJSIpHAsi)  CBS3b.

BHCKTpOOTpI/IHaTCJ'IBHOCTB XAMHYECKHX dJIeMeHTOB. loHHAs CBA3h

3.6

Crenenp okuciacHusI. OKHCIUTEIFHOBOCCTAHOBUTEIIHHEIC pCaKkunu. HpOHGCCBI

OKHCJICHMS U BOCCTAHOBJICHHA. OKUCIIMTEIN U BOCCTAHOBUTEIIH

3.7

XUMHYECKUMN OKCIICPUMCHT:. HU3YYCHUC 06pa3u0B BCIICCTB MCTALJIOB H
HEMCTAJJIOB, B3aHUMOCHCTBHC THAPOKCHIA IIUMHKAa C paCTBOpaMMu KHUCIOT U
menoqeﬁ, MMPOBCACHUEC OIIBbITOB, WIUIIOCTPUPYIOIIHUX IMPUMEPBI OKUCIHUTCIIbHO-

BOCCTaHOBUTEJBHBIX peakluii (TOpeHue, peakiuy pa3ioKeHHs, COSTUHEHNS)

9 KJIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

BemecTtBo 1 XuMHueckas pcaKknus. HOBTOpeHI/Ie

11

[Tepuonnueckuii 3akoH. Ilepuogunueckas cucrema XUMUYECKUX dyieMeHTOB J[. 1.
MenpeneeBa. CTpoeHue aToMoOB. 3aKOHOMEPHOCTH B H3MEHEHUHU CBOMCTB
XUMUYECKUX DJEMEHTOB IMEPBBIX TPEX MNEPUOAOB, Kalus, Kaldblusi MU MX
COCMHEHUI B COOTBETCTBHM C MOJIOXKEHHUEM 3JIeMEHTOB B llepuoamyeckoi

CUCTCMC U CTPOCHUCM UX aTOMOB

1.2

CtpoeHue BemecTBa: BHUIBI XHUMUYECKOM CBSI3U. THUINBI KPUCTAIIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIIIMYECKOU PEIIETKU
1 BUJA XUMHUUYeCcKon CcBs3H. Kiaccudukanust 1 HOMEHKIaTypa HEOpraHUIeCKUX
BeIeCTB (MEXIyHApOAHas U TpUBHUAIbHas1). XMMHUYECKUE CBONCTBA BEILECTB,
OTHOCSIIIMXCA K pa3IM4YHbIM  KJaccaM HEOPraHMYECKHUX COCIMHEHUH,

TCHECTUYCCKAA CBA3b HCOPraHNYCCKHUX BCIUICCTB

13

Knaccuukanus XuMU4ecKuX peakiuil Mo pa3InyHbIM MpU3HaKaM (110 YUCITY U
COCTaBy YYaCTBYIOIIMX B PEaKIMHM BEIIECTB, IO TEIUIOBOMY 3(QeKTy, Mo

W3MEHEHHIO CTEIICHEM OKHCICHHMS XMMHYECKHX 9JICMCHTOB, II0 O6paTI/IMOCTI/I,




MO0 y4YacTUIO KaTajam3aropa). OK30- W DSHAOTEPMHUYECKHE  pPEaKIlvH,

TEPMOXUMHNYCCKUEC YPABHCHUA. IlousTue o CKOpPOCTH XHUMHYSCKOM pC€akuun

14

[Tonatue 06 0OpaTUMBIX M HEOOPATUMBIX XUMHYECKUX peakuusx. IlonsTue o
TOMOTEHHBIX U IeTepPOreHHbIX peakuusax. [[oHATHEe 0 XMMUYECKOM PaBHOBECHH.
@DakTOppl, BIUAIONIME HA CKOPOCTb XHMHUYECKOM PpEaKIMH M II0JI0KEHUE

XUMHNYCCKOTI'O PaBHOBCCHA

15

OKHCIUTEIBHO-BOCCTAHOBUTEILHBIC pcaKknuu, BHCKTpOHHBIfI OaaHc
OKHCIIMTEILHO-BOCCTAHOBUTEIILHOM pe€aKknu. Cocrasnenne ypaBHeHI/Ifl
OKHCIIHNTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKI_II/If/’I C HCIIOJB30BaHUEM MCTOJAa

QJICKTPOHHOI'O Oananca

1.6

Teopust 2JIEKTPOIUTUUECKONW TUCCOLMALUU. DJIEKTPOIUTHI U HEIIEKTPOJIUTHI.
Karvonsl, annoHbl. MexaHu3M JUCCOLMALUMYU BEIIECTB C Pa3IM4YHbIMU BUAAMU
xumuueckoi cBs3u. Ctenenp guccoruanui. CUIbHBIE U cIa0ble SIEKTPOJIHTHI.
Peakiuu nonHoro oomena. YcClioBUSI MPOTEKAHUS PEAKIMH MOHHOTO OOMEHa,
MOJIHBIE W COKpalI€HHbIE HMOHHBIE ypaBHEHMs peakuuil. CBoiCTBa KHUCIOT,
OCHOBaHMN U COJIEM B CBETE MPEACTaBICHUNA 00 3IIEKTPOIUTHUECKON

Auccounanuu. KauecTtBeHHBIE pC€aKuu Ha HOHBI. ITonsarue o TUAPOIU3C coJieit

1.7

XUMUYECKUN SKCIIEPUMEHT: O3HAKOMIIEHHE C MOJENSIMH KPUCTATIMYECKUX
PEIIETOK HEOPraHMYECKHUX BELIECTB — METAJIOB W HeMeTalwioB (rpadura u
azMasa), CJIO’KHBIX BELIECTB (XJIOpuJa HATpHsl); HUCCIEIOBAaHUE 3aBUCHUMOCTH
CKOPOCTH XHMHYECKOM peakiuu OT BO3JEHCTBUSA pPa3IUYHBIX (HaKTOPOB;
HCCIIEIOBAaHUE  DJIEKTPONPOBOJHOCTH  pPacTBOPOB  BEIIECTB,  Ipolecca
JUCCOLMAIMU  KHUCIOT, INEeNo4ed M cojied  (BO3MOXKHO HCIIOJIb30BAaHUE
BUJICOMATEPHAJIOB); TMPOBEACHUE ONBITOB, WUIIOCTPUPYIOIIUX MPU3HAKU
MPOTEKaHMs peakluil HOHHOro oOMeHa (0Opa3oBaHUE OCajKa, BbIIEICHUE ra3a,
o0Opa3oBaHHe BOJIbl); OMNBITOB, WIIIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIHHO-
BOCCTAHOBUTENIBHBIX PEaKLUUi (TOpeHHe, peakluu pPaszIoXKEeHHs, COCIUHEHUs);
pacrno3HaBaHHe HEOPraHUYECKUX BEIIECTB C MOMOIIBI0 KAUECTBEHHBIX PEaKIUii

Ha WOHBI; pCHICHHUEC SKCIICPUMCHTAJIBHBIX 3aJiad

Hemetamisl 1 UX COEAUHEHUS

2.1

OO6mass  xapakTtepucTuka TajoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIe cTeneHu okucieHnus. CTpoeHne u (pu3ndeckre CBOWCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHMHUYECKHME CBOWCTBA Ha IMPUMEpPE XJopa
(B3auMoJielicTBHE C MeETajlaMH, HEMETalllaMH, IIeJI0o4aMu). XJIOPOBOJOPO/I.

CosngHast KUCIIOTa, XUMUYECKHE CBOMCTBA, MOJIyYeHHE, IpUMeHeHue. JleiicTBue




XJIOpa M XJIOPOBOJIOPO/Ia Ha OPTraHM3M uesoBeka. BakHeiine XJIopuasl U UX

HaXOXIACHUEC B IIPUPOJLC

2.2

OOmast xapakTepuctuka 31eMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIC CTereHn okucieHus. CTpoeHue u Gpu3nyecKkue CBOMCTBA
MPOCTBIX BEUIECTB — KHUCIOpOJa M Cepbl. AJUIOTPOINHBIE MOIU(DUKAIIH
KHCIOpOAa W cephl. XUMHYECKHe CBOicTBa cepbl. CepoBOIOpOJ, CTPOCHUE,
¢dusnyeckne W XUMHUYECKHE CBoWcTBA. OKCHIBI Cepbl KaK MPEICTABUTEIN
KHCJIOTHBIX OKCHIOB. CepHas KUCIOTa, (U3NYECKHEe M XUMHUYECKHE CBOICTBa
(oOmue Kak mpencTaBHTENs Kiacca KUCIOT U Clenu(pUIECKre). XUMUUYECKHE
peakiyu, JeKalnre B OCHOBE MPOMBIIUICHHOTO CIOCO0a IMONy4eHUs] CEepHOM
kucnotel. [lpumenenue. Conu cepHON KHUCIOTHI, KaueCTBEHHAs pEakIus Ha
cynbdar-uoH. Haxoxnenue cepbl U €€ COCOUHEHUH B MPHUPOJE. XUMHUECKOE
3arpsi3HCHUE OKPYIKAIOIICH CPelbl COCIUHCHHUSIMHU Cepbl (KUCIOTHBIC TOXIIH,

3arpA3HCHUC BO31yXa U BOI[OéMOB), CII0COOBI €T0 MMpCaAOTBPpaAlICHUSA

2.3

OO6mass xapakTepuctuka 3JeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHBIE CTETIEHNU OKUCIICHUS. A30T, paCIpPOCTpaHEHUE B IPUPO/IE,
¢usnveckne u XuMU4Ieckue cBorcTBa. KpyroBopor a3ora B mpupoae. AMMHAK,
ero ¢u3nMveckue W XMMHUYECKHE CBOICTBa, mojydeHue u npumeHenue. Conu
aMMOHUA, ux (1)I/I3I/I‘IGCKI/IC u XUMHUYCCKUC CBOI\/'ICTBa, IMPUMCHCHUC.
KauecTBeHHas peakuus Ha MOHBI aMMOHHUA. A30THas KUCIIOTa, €€ MOJIyYEHUE,
(dbu3nmvyecKkue W XUMHUYECKHE CBOMCTBa (00IIME Kak TMpeACTaBUTENS Kiacca
KUCIOT M cnenuduueckue). Mcnoab3oBaHUe HUTPATOB M COJie aMMOHHMS B
KauecTBE MHMHEpAIbHbIX yH00peHul. XUMHUUYECKOe 3arpsi3HEHUE OKpYyKarolen
Cpeabl COeMHEHUSIMH a30Ta (KUCIOTHBIE I0K/H, 3arpsiI3HEHNE BO3/yXa, TOYBBI

1 BOJOEMOB)

2.4

®ocdop, amtoTponHsle Moaudukanuu gocdopa, GuznUecKkre U XUMUUYECKHE
cBoiictBa. Oxcua ¢dochopa(V) u dochopnas kucnora, QusnuecKkue u
XUMUYECKHE CBOWCTBA, monydeHue. Mcmomp3zoBanue (ocdaroB B KadecTBe

MUHEpAIbHBIX Y100peHuit

2.5

OO6mass xapaktepucTtuka »yeMeHTOB I[VA-rpynmbl. OcoOEHHOCTH CTPOSHHS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIEHUs. YTIJepoJ, aUIOTPOIHbIE
MoaudUKaIK, paclpocTpaHeHHe B TpuUpoje, (PU3MYecKrne U XUMHUYECKUE
cBoiictBa. Aacopomus. Kpyrosopot yriepoaa B mpuponae. OKCHIbl yriiepoaa,
ux (u3uveckre W XUMHUYECKUE CBOWCTBA, JCWCTBHE HAa JKUBHIC OPraHU3MBI,

IOJIYUYCHHUEC U IPUMCHCHHUC. IKOIOTUUECKHUE HpO6HeMI>I, CBsA3aHHBIC C OKCHJIOM




yraepona(IV); rumoresa mIo0anbHOrO MOTEIUICHHS KIMMAaTa;, MapHUKOBBIN
a¢dexr. YrompHas KucioTa u €€ Ccoilu, MX (U3MYECKHEe U XUMHYECKUE
CBOWCTBa, TOJY4YCHHUE W TpuMeHeHue. KadecTBeHHas peakiusi Ha KapOoOHarT-
nonbl. Mcnonn3oBanue Kap60HaTOB B 6BITy, MCIUIUHC, MPOMBINIJICHHOCTH U

CEJILCKOM XO3SIUCTBE

2.6

[TepBoHauanpHbIe MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCTMHEHHSIX
yriepona (MeTaH, 3TaH, STWJIEH, AaleTHJICH, STaHOJ, TJHUIEPHH, YKCYCHas
kuciora). Mx cocraB u xumuueckoe crpoenue. llonstue o Ouonormuecku
BO)XHBIX BEIECTBAX: JXHpaxX, OENKax, YIJIeBOJaX — W UX POIU B JKU3HU
4yenoBeka. MarepuaabHOE €IWHCTBO OPTraHUYECKMX W HEOPraHWYeCKUX

COETMHEHUN

2.7

Kpemunuii, ero ¢usnueckne # XHMHUYECKHE CBOWCTBA, MONyYCHHE W
npuMenenue. CoenuHeHus KpemMHusi B npupoje. OO0mmue mpenacraBieHus 00
okcuae kpemuusA(IV) u kpemuueBoi kuciiore. CHIMKAThI, UX UCIOJIb30BAHKUE B
OBITY, METUITMHE, TIPOMBIIUICHHOCTH. BakHEHIINEe CTPOUTENbHBIC MAaTePHAIIBI:
KepaMHKa, CTEKJIO, IIEMEHT, OeToH, »ene300eToH. I[IpobimeMbr Oe3omacHOro

HCIIOJIb30BAHHA CTPOUTCIIbHBIX MAaTCPHUAJIOB B HOBCC,HHGBHOI;'I KHN3HU

2.8

XUMUYECKUI SKCIIEPUMEHT: H3Y4eHHE OOpa3l0B HEOPraHMYECKHUX BEIIECTB,
CBOWCTB COJISHOM KMCJIOTHI; MPOBEJICHHE KaYeCTBEHHBIX PEaKIMi Ha XJIOpHUJ-
MOHBl U HAONIOJICHWE MPU3HAKOB MX IMPOTEKAHHUS; OIBITHI, OTpaXKaroIlne
¢u3nyeckne 1 XMMUYECKHE CBOWCTBA rajIor€HOB U UX COETUHEHUN (BO3MOKHO
HCIOJIb30BaHNE BUJEOMATEPHANIOB); O3HAKOMJIEHHME C O0pas3lamu XJIOpHI0B
(raJloreHu1I0B); O3HAKOMJICHME C oOpa3uamMu cepbl M €€ COeAMHEHHUSIMU
(BO3MOXKHO HCIIOJIB30BAaHHWE BHUJEOMATEPUATIOB); HAOJIOJIEHHE TIpoliecca
oOyIJIMBaHUsS caxapa IoJ JeHCTBUEM KOHLIEHTPUPOBAHHON CEpHOW KHMCIOTHI;
M3Y4YeHHE XMMHMUYECKHUX CBOMCTB pa30aBICHHOW CEpHOM KHUCIIOTHI, MPOBEACHUE
KayeCTBEHHOW peakuuud Ha Ccynb(par-HoH U HaONIOJeHHe Tpu3HaKa eé
MIPOTEKAHUS; O3HAKOMIIEHUE ¢ (PU3NYECKUMH CBOIICTBaMH a30Ta, ¢pocdopa u ux
coeMHEeHUI (BO3MOXKHO HCHOJb30BAaHUE BHJIEOMATEPUAIOB), oOpa3LamMu
a30THBIX U (HOChHOPHBIX YAOOPEHUH; MONyIeHHE, COOMpaHue, paclio3HaBaHUE U
U3yuyeHHe CBOMCTB aMMHaKa; IMPOBEJCHHWE KAUYEeCTBEHHBIX pPEaKUMH Ha HOH
aMMOHHMS U ¢docdaT-uOH M HU3YYEHHE NPU3HAKOB MX TMPOTEKaHUS,
B3aMMOJICHCTBHE KOHIICHTPUPOBAHHONW a30THOM KUCIOTHI C MeNbI0 (BO3MOKHO
UCIOJIb30BAHNUE BUAECOMATEPUAIOB); HM3yUEHHE MOJENEeH KPUCTAUIMYECKUX
peméTok anmasa, rpaduta, QymIepeHa; O3HAKOMJIGHHE C MPOLIECCOM

azicopOLMK PacTBOPEHHBIX BEIECTB aKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM




MPOTHBOTa3a; MOJIY4YeHHE, COOMpaHHe, PAacIO3HABAaHHE W H3YYCHHE CBOWCTB
YIJIEKHCIIOTO Ta3a; IPOBEJCHHE KayeCTBEHHBIX peakiuii Ha KapOoHAT- u
CHJIMKAT-HOHBl M W3yYEHHE NPHU3HAKOB KX IPOTEKAaHUS; O3HAKOMIICHHE C
MPOAYKIUEH CUIMKATHOW MPOMBIIUICHHOCTH; PEIICHHE SKCIIEPUMEHTAIBHBIX

3aJ1a4 110 TeMe «BakHelIe HeMETAIJIbI U X COEIUHEHU

MeTtamisl 1 BX COCIMHCHUA

3.1

OO01mmas xapaKTepUCTUKa XUMUYECKHUX JIEMEHTOB — METAJJIOB HA OCHOBAHUHU UX
nojnoxxeHus B llepuoamueckoid cucreme xuMuueckux oanementoB J[.U.
MenneneeBa u ctpoeHust atoMoB. CTpoeHue MeTauioB. Meraminueckas CBA3b U
METaUIMYeCKas KpUCTaUIMYecKas pemeTka. DJIEKTPOXUMHYECKHM  psf

HaprI)KeHI/Iﬁ MCTAJLJIOB

3.2

duznyeckue U XUMUYECKUE CBOMCTBA MeTauioB. O0Iue crocoObl MOIy4eHUs
MeTa/uioB. [ToHATHE O KOPPO3UH METAIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
koppo3uu. CrutaBsl (CTaib, YyryH, JIOPATIOMUHUHN, OpPOH3a) U MX TPUMEHEHHUE B

6BITy W ITPOMBIIIJIICHHOCTH

3.3

[lenouynsle MerTauibl: nosnoxeHue B llepuonnyeckoil cucreMe XMMHUYECKUX
aemenToB JI.M. MeHeneeBa; CTpoeHHE WX aTOMOB; HAaXOXJEHUE B IPUPOJIE.
duznyeckue 1 XUMUYECKHE CBOMCTBA (Ha puMepe HaTpus U Kanus). OKkcuasl U
TUAPOKCUABI HAaTpus W Kanus. lIpuMeHeHue IEeIoYHBIX METAIIOB M HX

COEIMHEHUN

3.4

Illenoyno3eMenbHbIE  METaUIbl MarHuii W KajJblIMA: TOJIOKEHHUE B
[Iepuoanueckont cucreme xuMuueckux daeMeHToB JI.11. Menneneesa; ctpoeHue
UX aTOMOB; HaxoXXJeHue B npupoje. OU3NYeCKMe W XMMHUYECKHE CBOMCTBA
Marfusi ¥ Kajblus. BaxkHelmme coequHEHHs Kalblus (OKCHUI, TUIPOKCHI,

comn). JKEcTkocTh BOJBI M CIIOCOOBI €€ yCTpaHEHUS

3.5

AmroMuHUI: nosIokeHue B lleproanyeckoil cucteMe XMMHUYECKHX JJIEMEHTOB
J.1A. Menneneea; cTpoeHUEe aToMa; HaxoxkAcHHWE B mpupone. Pusnueckue u
XMMHYECKHE CBOMCTBA alfOMUHUS. AM(OTEpHbIE CBOIICTBA OKCHUA U THIPOKCUIA

AJTFOMUHUA

3.6

Kenezo: nonoxenue B Ilepuognueckoil cucreme xumuueckux snementos J1.1.
MenzeneeBa; CTpOEHHE aTOMa; HAXOXKJAEHWE B mpuponae. Duzmyeckue u
XUMHYECKHE CBOMCTBa >kene3a. OKcuabl, TuApokcuabl U conu sxenesa(ll) u

xene3a(lll), ux coctas, CBOMCTBA U MOTYICHHE

3.7

XUMUYECKUH SKCIIEPUMEHT: 03HAKOMJIEHHE ¢ 00pa3llaMi METAJIJIOB U CIUIABOB,

X (PU3MYECKUMU CBOWCTBAMH; H3Yy4YCHHE pEe3yJbTaTOB KOPPO3HHM METaJIOB




(BO3MOXHO HCITOJIH30BaHNE BHJICOMATEPHAIIOB), 0COOeHHOCTEH
B3aUMOJCHCTBUS OKCHAA KajdblUsg M HATpUs C BOJOM  (BO3MOXKHO
WCIOJIb30BaHUE BHUAEOMATEPUAIOB); HCCIEAOBAHHE CBOMCTB XKECTKOW BOJBI;
mpoiiecca TOpPEHHUs Kejle3a B KUCIOpoAe (BO3MOXXKHO — HCIIOJIb30BAHUE
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHUS KAaUEeCTBEHHBIX pEaKUUi Ha MOHBI
(marnus, xanbius, adroMuHus, nuHka, sxkenesa(ll) u sxenesa(Ill), memu(Il);
HaOJII0/IeHNE U OMHMCAaHUE MPOLIECCOB OKPALIMBAHUS IUIAMEHU MOHAMH HATpHS,
Kamuss W Kanblus ~ (BO3MOXKHO  KCIOJBb30BaHHE  BHJIEOMATEPUANIOB);
uccienoBaHe aM(OTEPHBIX CBOWCTB THAPOKCHIA ATIOMUHUS W THUIPOKCHIA
LIMHKA; pEelIeHre YKCIIEPUMEHTAIbHBIX 3a/1a4 10 TeMe «BakHeilne MeTauisl 1

X COCAUHCHUA»

XuMus u OKpYyzKaroias cpeaa

41

Hosele MaTepuansl n TexHonoruu. BemecTBa U mMarepualbl B MOBCEIHEBHOU
JKU3HM 4YelloBeKa. XUMUS U 310pOBbE. be3onacHoe UCIonb30BaHUE BEUIECTB U
XUMHUYECKUX peakiuil B ObITy. [lepBas momomb OpU XMMHUYECKHX O0XKOTax U

OTpaBIICHUX

4.2

OCHOBBI  JKOJIOTHYECKOM  TpaMOTHOCTH.  XHMMHYECKOE  3arps3HEHHue
okpyxatomei cpeast [1JIK. Pois xumun B perieHUu 3KOJIOTHYECKUX MPOOIIEM.
[IpupoaHble UCTOYHUKU YTIEBOJOPOJIOB (Yyroyib, MPUPOIHBIA Ta3, HE(PTH),

IMPOAYKTBI UX nepepa60TKH, HX POJIb B 6LITy 1 NPOMBINIVICHHOCTH

4.3

XUMUYECKUH 3KCIIEPUMEHT: U3ydeHHe 00pa3lioB MaTepuayoB (CTEKIIO, CILIaBbI

METaJIJIOB, OJIMMEPHbBIE MaTEpPUAIbI)




IMPOBEPAEMBIE HA OI'D 10 XUMHUHU TPEBOBAHUA K
PE3YJbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJIbHOM
ITPOT'PAMMBbI OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

Kon
NpoBepPsIeMOro
TpeOOBaHUSA

IIpoBepsiemble TpeOOBAHUSA K IPEAMETHBIM pe3yJibTATAM
0a30BOIr0 YPOBHS 0CBOEHMSI OCHOBHOM 00pa3oBaTe/IbHOM
NMPOrpaMMbl OCHOBHOT'0 00111er0 o0pa3oBanusi Ha ocHoBe PI'OC

1

[IpencraBnenue:

11

O II03HaBa€MOCTH SIBJICHMH NPUPOJbI, IOHUMAHHE OOBEKTUBHOU
3HaYMMOCTH OCHOB XMMMUYECKOW HayKH Kak 00JacTH COBPEMEHHOIO
€CTECTBO3HAHUS, KOMIIOHEHTa OOILIel KyIbTYphl M IMPaKTUYECKON
NeSITEeIbHOCTH YeJIOBEKAa B YCIOBHMSX COBPEMEHHOI'O OOIIECTBA;

IIOHUMAHHUEC MECTAa XUMHHU CPCIU NPYTUX €CTCCTBCHHLIX HAYK

1.2

0 HAaYUYHBbIX MCTOAAX IO3HAHUA, B TOM YHUCIIC SKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKHUX MCTOAAX HMCCICAOBAHUA BCIICCTB U HUIYUYCHUA
XUMHNYCCKHUX peaKHHﬁ; YMCHHC HCIIOJIB30BAaTh MOJCIN I

00BACHECHUS CTPOCHUA aTOMOB 1 MOJICKYJI

13

0 cdepax npodeccHOHATBLHON JESTETbHOCTH, CBI3aHHBIX C XUMHEH U
COBPCMCHHBIMU TCXHOJOTUAMHU, OCHOBAHHBIMU Ha JOCTUKCHUAX
XUMHUYECKOH HayKH, YTO MO3BOJHUT OOYYalOIIUMCS paccMaTpUBaTh
XUMHIO KaK cdepy cBoelt Oyayiieit npodeccnoHaabHOM 1eTelbHOCTH
U ClleNaTh OCO3HAHHBIM BBIOOP XMMHM Kak MPO(QUIBLHOIO HpeaMera

MIpH [Iepex0/ie Ha YPOBEHb CPeIHEro o0IIero oopa3oBaHus

Bianenne cuctemMoil XMMHUYECKMX 3HAHMM W YMEHHE NPHUMEHSTH

CUCTEMY XUMHNYCCKUX 3HaHI/II71, KOTOpas BKIIKOYACT:

2.1

BAOKHEHIINE XUMUYECKHE TOHATUSA: XUMHUYECKHM DJIEMEHT, aToM,
MOJIEKYJIA, BEILECTBO, IPOCTOE U CIOKHOE BEIIECTBO, OJHOPOAHAS U
HEOJIHOPOAHAsl CMeCh, OTHOCUTEJIbHBIE aTOMHasi W MOJEKYJspHas
Macchl, KOJIMYECTBO BEILECTBA, MOJb, MOJSPHAs Macca, MOJSPHBIN
00BEM, OKCHJ, KHCIIOTa, OCHOBaHHWE, CONb (CpPEemHss), XUMHUYECKas
peakuus, peaklUHd COEOUHEHMs, PEAKLUH pPa3JIOoKEHUS, PEaKLIUuU
3aMelIeHHs], peakuu oOMeHa, TEeIIOBOM 3(PQeKT peakuuu, 3K30- U
SHAOTEPMHUUECKUE PEAKLUH, pacTBOp, MaccoBas J0JiI XMUMHUYECKOTO
3JIEMEHTAa B COEJMHEHUH, MaccoBast 0JIs U TPOLIEHTHAs! KOHIIEHTPaLHs

BEIIECTBA B PACTBOPE, SIIPO aTOMA, JICKTPOHHBIH CIION aToMa, aTOMHast




opOuTanbp, paguyc aroMa, BaJCHTHOCTb, CTENEHb OKHCIICHHS,
XMMHUYECKast CBA3b, HIIEKTPOOTPULIATEIBHOCT, MOJISIPHAS U HEMOJISIpHAS
KOBAJICHTHAass  CBSI3b, MOHHAS  CBA3b, METAJUIMYECKass  CBA3b,
KpUCTAJUIMYeCKass pemérka (aroMHas, WOHHAsA, MeTauIMYecKas,
MOJIEKYJIIpHAs), UOH, KaTUOH, aHWOH, 3JEKTPOJIUT M HEIJIEKTPOJIHUT,
NIEKTPOJIMTUYECKAs JAUCCOLMAIMS, pPEaKIMd HMOHHOTO OOMeHa,
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIE ~ PEAaKLUUH,  OKUCIHTENb U
BOCCTaHOBHTENIb, OKHCJIEHHE M BOCCTAHOBICHHE, DIIEKTPOJIH3,
XUMHAYECKOE paBHOBecHE, OOpaTMMble W HEOOpaTUMbIE pPEaKIIUH,
CKOpPOCTh XHMMHYECKOW peakiuu, Karammuszarop, IIJIK, xopposus

MCTaAJITIOB, CIIJIaBBbI

2.2

OCHOBOIIOJIATalONIMe 3aKOHbI XMMHHU: 3aKOH COXPAHEHUS Macchl,
nepuoguueckuii  3akoH J(J. MeHnneneeBa, 3aKOH IIOCTOSHCTBA

COoCTaBa, 3aKOH ABoraszo

2.3

TCOpHUH XHUMHH: ATOMHO-MOJICKYJISIpHAad TCOpuUs, TCOpHUAa

BHCKTpOHHTHqCCKOfI JUucconuannnu

Bnangenue ocHoBamu XHUMHYCSCKOHN I'paMOTHOCTH, BKJ'IIO‘IaIOH_IeI‘;IZ
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YMEHHE MPaBUIIBHO UCIIOJIB30BATh N3YUEHHBIE BEIIECTBA U MaTEPUAITBI
(B TOM uyHcle MMHEpaJbHbIE YAOOpPEHMs, METaulbl U CIUIABBI,
MPOAYKTHl TIepepadOTKA TPUPOAHBIX HCTOYHHUKOB YTIIEBOJOPOJIOB
(yras, mpupoAHoro rasa, HeTH) B OBITY, CEIBCKOM XO34HCTBE, Ha
MPOU3BOJICTBE M TOHMMAaHHWE 3HAYEHUS JKUPOB, OCIKOB, YTICBOIOB
JUIs OpTaHHW3Ma YelloBeKa; YMEHHE MPOrHO3UPOBATh BIMSHUE BEILECTB

U XUMHUYCCKUX MNPOHCCCOB HA OpraHrU3M YCJIOBCKAa W OKPYKAIOLIYIO

MPUPOHYIO CPENY

3.2

YMCHHUEC HUHTCTPUPOBATE XUMHUYCCKUC 3HAHHUA CO 3HAHUSAMU APYIrUX

y4eOHBIX TPEIMETOB

3.3

HaJM4ue OmNbITa paboThl C Pa3NIUYHBIMU HCTOYHMKAMH HH(OpMaIH
[0 XUMUM (HayyHas M Hay4yHO-TIONYJSipHAsl JUTepaTypa, CIOBapH,

CIPaBOYHHUKHU, UHTEPHET-PECYPCHI)

3.4

YMCHUEC 00BEKTUBHO OLICHUBATh I/IH(i)OpMaIII/IIO 0 BCUICCTBAX, HX
IMpEBpPALICHUAX nu MMPAKTUHYICCKOM MMPUMCHCHUHN n YMCHUEC

HCIIOJIb30BAaTh €€ JIJIs pelieHus yueOHO-TI03HaBaTeIbHBIX 3a4a4

BJ'IaI[eHI/Ie OCHOBAMH TIOHSITHHHOTO amnrmnapara M CHMBOJHUYECKOI'O

A3bIKA XUMHHU OJI1 COCTaBJICHHUA (bopMyn HEOPTraHNYCCKUX BCUICCTB,




YpPAaBHEHUNA  XUMHUYECKUX  pPEAKUUWA;  OCHOBAMHU  XHMHYECKOM

nomenkaarypsl (IUPAC u TpuBHAaIBHOM)

YMeHue oOBSACHATH CBsI3b MOJOXKEHHs 3ieMeHTa B Ilepuonnyeckoit

CUCTCMC C YHUCIIOBBIMU XAPAKTCPUCTHKAMH CTPOCHHA aTOMOB

5 XUMHUYECKHUX OJJIEMEHTOB (COCTaB M 3apsj sAapa, oOlee Yucio
JJNIEKTPOHOB), PACHpPEEICHUEM JJEKTPOHOB M0 SHEPreTUYCCKUM
YPOBHSIM aTOMOB IEPBBIX TPEX MEPUOIOB, KAIUS U KAJIbLIUS
[IpencraBnenue O  NEPUOJAMYECKOM  3aBHCUMOCTM  CBOMCTB
XUMHYECKHUX JJIEMEHTOB (paauyc aroma, 3JIEKTPOOTPHIATEIHLHOCTS),

6 MPOCTBIX W CIOXKHBIX BELIECTB OT TMOJOXEHHUS JIIEMEHTOB B
[lepmoanueckoit cucremMe (B MalblX TMepuofax MW TJABHBIX
MOATPYIIIAaX ) ¥ AJICKTPOHHOTO CTPOSHUS aTOMa

7 YMeHue K1acCupUIMPOBATH:

7.1 XUMHYECKUE 3TIEMEHTHI

7.2 HEOpPraHUYECKUE BEIIEeCTBA

7.3 XUMHUYECKUE PEAKITTI

8 YMeHue onpeaensiTh:

81 BaJICHTHOCTh U CTENEHb OKHCIEHUS XMMHUYECKUX DIIEMEHTOB, 3apsi

' MOHA

8.9 BHJI XHUMHYECKOH CBSI3M M THIl KPUCTALIUYECKOH CTPYKTYpHI B

' COCIMHEHUSIX

8.3 XapakTep cpeibl B BOJHBIX PACTBOPAX BEMIECTB (KUCIOT, OCHOBAHUIA)

8.4 OKUCJIUTETh U BOCCTAHOBUTEITH

9 YMeHue xapakTepu3zoBaTh PU3NYECKUE U XUMUUYECKUE CBOICTBA:
MPOCTBIX BEHIECTB (KHUCIOPOJ, O30H, BOAOPOJ, rpadwur, ammas,

9.1 KpeMHHH, a3oT, ¢ocdop, cepa, XJ0Op, HATPUH, KaIWiA, MarHUH,
KaJIbITWH, A TFOMUHHM, KEJIe30)
CIIOKHBIX BEIIECTB, B TOM YHCJIC HMX BOJHBIX PacTBOpPOB (Boja,
aMMHaK, XJOPOBOJOPOJ, CEPOBOJOPOJ, OKCHIBI W THIAPOKCHIBI

92 MetaioB [-IIA rpynn, amomunusi, menu (II), nunka, xeneza (Il u

' I11), oxcuner yrnepoaa (11 u IV), kxpemuust (1V), azora u dpocopa (I1lu
V), cepet (IV u VI), cepHucras, cepHas, a30THCTas, a30THasd,
dbochopnas, yroapHas, KpeMHHUEBAsi KHCIOTA U MX COJIN)

9.3 IIPOTHO3UPOBaTh U XapakTepu3oBaTb  CBOWMCTBAa  BEIIECTB B




3aBUCUMOCTH OT HX COCTaBa M CTPOCHHUSA, IMPUMCHCHHUEC BCHICCTB B
3aBUCHMMOCTH OT UX CBOﬁCTB, BO3MOXHOCTD IMIPOTCKAHUA XUMHYCCKUX

MIPEBPALICHUI B pA3JIUYHBIX YCIOBUSIX

VYMeHnune cocTaBisITh MOJICKYJISIPHBIC U HOHHBIC YPAaBHCHUSA peaKHI/Iﬁ, B

10
TOM YHCJIE:
10.1 peakiuii HFOHHOTO oOMeHa
10.2 OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX PEeaKIUil
103 WUTIOCTPUPYIOIIMX ~ XMMHUYECKHE CBOWCTBA M3YYEHHBIX KJIaCCOB
' (Tpymim) HeOpraHUYECKUX BEIIECTB
104 MOATBEPKIAIOIIUX TEHETUYECKYIO B3aUMOCBSI3b MEXK/1y HUMH
11 YMeHue BIYUCIATh (IPOBOJUTH PAacCU€Thl):
111 OTHOCUTEIIHYIO MOJIEKYJSIPHYI0O M MOJISIPHYIO Macchl BEIECTB,
' MacCOBYIO JIOJIO0 XMMHUYECKOTO 3JIEMEHTa B COSTMHEHUN
11.2 MAaCCOBYIO JIOJIKO BEILIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €T0 MacCy, 00beM ra3oB
114 [0 YpPaBHCHUSAM XHMHYECKUX PEaKIHA WM HAXOIUTh KOJIUYIECCTBO
' BellecTBa, 00BEM B MacCy peareHTOB WU MPOAYKTOB PEaKIIUU
12 Brnanenue (3HaHNE OCHOB):
OCHOBHBIMM  METOJAaMH  HAy4YHOTO  TO3HaHusA  (HaOIIOJeHue,
121 M3MEpEeHUe, SKCIIEPUMEHT, MOJICITUPOBAHNE) PH U3YUICHUHU BEIIECTB U
' XUMHYECKUX SBIIEHUH; yMeHHe COpMyIUpOBaTh TNpodlieMy H
MIPEITIOKUTE ITYTH €€ PEIICHUs
129 0e3omacHOil pabOThl ¢ XWMHYECKUMHU BEIIECTBAMHU, XHMHUYECKOU
' MOCYA0H U TabOpaTOPHBIM 000PYAOBaHHEM
npaBujiaMy 0€301MaCHOTO OOPAIIEHUSI C BEIIECTBAMHU, UCTIOIb3YEMbIMHU
B TIOBCETHEBHOM KM3HU, IPABIIIAMU MOBEACHUS B LIETISX COCPEKESHUS
123 370POBbSl M OKPYXKAIOIIEH NPUPOJHON Cpelbl; NMOHMMAaHUE Bpeaa
' (omacHOCTH) BO3JCHCTBUS Ha JKHUBBIE OPTaHU3MBI OIpPeNeIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIICHHS W TPEIOTBPAICHHUS HX BPEIHOTO
BO3JICHCTBUS
13 Hannune mpakTuUuecKWX HaBBIKOB TUIAHUPOBAHHSI U OCYIIECTBICHUS
CIIETYIOIINX XUMUISCKUX IKCIICPUMECHTOR:
131 M3Y4YCHHE W OMHMCaHUE (PU3NIECKUX CBOWCTB BEIIECTB; 03HAKOMIICHHE

C (bHSPI‘-IGCKI/IMI/I n XUMHNYCCKUMHU SABJICHUAMU, OIIBITHI,




WUTIOCTPUPYIOIINE TPU3HAKU MPOTEKAHHS XUMHUUECKUX PEaKIHi

13.2

M3y4eHHEe CIOCOO0B pa3ielIeHHs cMeceit

13.3

IIOJIy4€HUEC KHUCIOpoaa W HM3YYCHHE €Io CBOﬁCTB; IMOJTY4YCHHUC
BOAOpPOAa U U3YUCHHUE €TI0 CBOP'ICTB; IMOJIYYCHHE YIJICKHCIIOrO rasa u

HU3YUCHHUC €TO CBOﬁCTB; MOJIYUYCHHUC aMMHAKa U U3YYCHHUEC €TO CBOICTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C OIPENEIEHHOM MacCOBOM  J0JIEH

pacTBOPEHHOTO BELIECTBA

135

MIpUMEHEHHE WH/IMKAaTOpPOB (;makmyca, METHUJIOpaHkKa u
¢beHondranenna) s ONpeAeNeHHUs XapakTepa Cpelsl B PacTBOPAx

KHCJIOT U IJ.[CJ'IO‘ICIZ

13.6

WCCIIEIOBAaHHE M OINUCaHHE CBOWCTB HEOPraHMYECKHUX BEIIECTB
Pa3IUYHBIX KJIACCOB; M3YYEHHUE B3aUMOACHCTBHSI KHCIIOT C METaJUIaMU,
OKCHUJAMH  METaJUIOB,  PAacTBOPUMBIMH M  HEPACTBOPUMBIMHU
OCHOBaHUSIMHU, COJISIMU; TIOJYYEHHE HEPAaCTBOPUMBIX OCHOBAHUNA;
BBITECHEHHE OJHOIO0 MeTajyla JPYrMM W3  pPacTBOpa  COJIH;
uccienoBaHrue aM(OTEpHBIX CBOWCTB THIPOKCHIIOB AIIOMHHHS H

OUHKa

13.7

PEIICHUEC SKCICPUMCHTAJIBHBIX 3a1a4 M0 TCMaM: «OCHOBHBIE KJIACCHI
HCOPraHN4YCCKUX COCﬂHHGHHﬁ)); ((9J'ICKTpOJ'II/ITI/I‘-I€CKa$I
JUCCOIHM AU, «BakHelmme HEMETalUIbl M HUX COCIUHCHMUA,

«BaxHeHIlne MeTaJUIbl U UX COEIUHEHUS))

13.8

XUMHYECKHE  DKCIEPHUMEHTHI, WUTIOCTPUPYIOIINE  MPHU3HAKU
MPOTEKAHUS pPeaKInii MOHHOTO OOMEHa; KaueCTBEHHBIC PEaKIMH Ha
MPHUCYTCTBYIOIIME B BOJHBIX PAcTBOpPaxX HOHBI: XJIOPHUI-, OpOMHI-,
vonua-, cynedar-, ¢ocdar-, kapOoHAT-, CHIUKAT-aHHUOHBI,
TUIPOKCHU/I-UOHBI, KATHOHBI aMMOHHUS, MarHusl, KaJbIlHs, aTFOMUHUS,

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

14

VYwmenue:

141

NpEACTaBJIATL  PE3YyJIbTAThl 3KCIICPUMCHTA B (I)OpMC BBIBOJIOB,
J0Ka3aTcJIbCTB, Fpa(l)I/IKOB u Ta6.]'II/II_I U BBIABIIAATH OMITUPHUYCCKUC

3aKOHOMCPHOCTHU

14.2

yCTaHABIUBATh CBS3H MEXKIY PeaTbHO HAOIIOAaeMBIMU XUMUIECKUMU
SBJICHUSIMU U TIPOLIECCaMU, IPOUCXOASIIMMU B MaKpO- U MUKPOMUPE,

OOBSICHATH IPUYUHBI MHOT000pa3Hsl BELIECTB




IHNEPEYEHDB JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2DK3AMEHE 110 XUMHUH

Kon IIpoBepsieMblii 3J1eMeHT COePKAHMS
1 [IepBoHavasibHBIC XUMUYECKUE TIOHSATHUS
1.1 UucTeie BemecTBa U cmecu. CriocoObl pa3esieHus cMecei
12 ATOMBI W MOJIEKYJIbl. XUMHYECKHE 3JIeMEHThl. CHMBOJBI XUMHYECKHX
' 351eMeHTOB. [IpocThie U Cl0XKHbBIE BEILIECTBA.
. Xumundeckas ¢popMyna. BageHTHOCTh aTOMOB XMMHUYECKUX AyieMeHTOB. CTerneHb
' OKUCIICHUS
3aKOH TMOCTOSHCTBA cocTaBa BewlecTB. OTHOCUTENbHAs aTroMHas Macca.
14 OTtHocuTeNnbHAsE MOJIEKYJISIPHAs Macca. MaccoBasi 10151 XMMUYECKOIO AJIEMEHTa
B COCAMHEHUU
15 KonuuectBo BemectBa. Monb. Momsipaas macca. MouspHbeiii 00bEM ra3os.
' B3anMocBs3b KoM4ecTBa, MacChl M YMCIIA CTPYKTYPHBIX €IHMHUI] BEIIECTBA
16 ®u3znueckue U XMMHUYECKHE SBJICHMS. XUMHUYECKas peakiuss U €€ MPU3HAKHU.
' 3aKOH COXpaHEHUsI MacChl BEIIECTB. XUMHUECKUE YPAaBHEHUS
) [lepuonnueckuit 3akoH u Ilepuoanueckass cucTeMa XMMHUYECKHX 3JIEMEHTOB
J .. MenneneeBa. CtpoeHue aTOMOB
[Iepnonnueckuit 3akoH. [lepuonnueckas cuctema XMMHUYECKUX 311eMeHToB 1. 1.
21 MenneneeBa. [lepuoast u rpymnmbl. OU3HUECKUl CMBICT TOPSAIKOBOTO HOMEPA,
HOMEPOB NepUoAa U rPYIIIbI JIEMEHTA
Crpoenue aromoB. CoctraB aTOMHBIX siaep. M3otomnbl. DnekTpoHbl. CTpoeHue
2.2 ANIEKTPOHHBIX ~ 000J704YeKk aroMoB TMepBbiIX 20 XUMHUECKUX JJIEMEHTOB
[Tepuonnueckont cucremsl /.. Menaeneesa
3aKOHOMEPHOCTH B MU3MEHEHHUU CBOMCTB XMMHUUYECKHX DJIEMEHTOB MEPBBIX TPEX
MEepUOJOB, Kallus, Kaiublus (paguyca aTOMOB, JJIEKTPOOTPHUIATENbHOCTH,
2.3 METAIUYECKNX © HEMETANIMYEeCKHMX CBOMCTB) M HMX COCIWHEHUH B
COOTBETCTBUM C TMOJOXEHHEeM »3JeMeHToB B [lepumomuueckoil cucreme u
CTPOEHHEM HX aTOMOB
3 CrtpoeHue BelecTBa
Xumnueckass cBsi3b. KoBasieHTHass  (HOJsipHass M HEMOJsIpHasl)  CBS3b.
3.1 DNEKTPOOTPULIATEILHOCTh XUMUYECKUX  DJIEMEHTOB. HNonHas  cBs3b.

MeTtamnuueckas cBA3b




3.2

Tumel  kpuctalMyecKkux pemeérok (aToMHas, HMOHHAs, MeTajuTnuecKkas),
3aBHCHMOCTh CBOMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKON pEemI€TKH U BUIA

XHMHYECKOU CBSI3U

Baxwneimue MNpEACTAaBUTCIIM HCOPraHUYCCKHUX BEIICCTB. Hemeramner m mx

COCIUHECHUA. MeTtamisl 1 UX COCINHCHUA

41

Knaccudukanus ¥ HOMEHKIATypa HEOPTaHUYECKUX COCIUHEHUH: OKCHIIOB
(coneobpa3syromue: OCHOBHBIC, KHUCJIOTHBIE, ampoTepHbIC) u
HecoJieoOpa3yoIInue; OCHOBaHWW (MIENOYM W HEPaCTBOPUMBIC OCHOBAHUS);
KHCJIOT (KHCIOPOJCOACpKaMe W OCCKHCIOPOAHBIC, OJHOOCHOBHBIC U

MHOT'OOCHOBHBIE); COJIEH (CPEIHUX U KUCIIBIX)

4.2

dusnyeckue MW XHMHUYECKHE CBOMCTBa IMPOCTBIX  BCHICCTB-HCMCTAJLJIOB:

BOZIOPOJIa, XJIOpa, KUCIOPOa, cephl, a30Ta, hocdopa, yriaepoaa, KpeMHUS

4.3

duszndyeckrue M XMMUUYECKHUE CBOMCTBA IMPOCTBIX BCIICCTB-MCTAJLJIOB: JINTHUA,
HaTpusd, Kajlusd, Mardivisd U KaJIblWs, aJJIOMHUHUA, KECJIC3a. aﬂeKTpOXI/IMI/ILIeCKI/Iﬁ

P HAaIPSDKEHUN METAJUIOB
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du3nuecknue M XMMHUUYECKHE CBOMCTBA BOOOPOJHBIX COGIII/IHCHI/Iﬁ HEMCTAJIIIOB:

XJIOpOBOAOpPOaa, CCPOBOAOPOAA, aMMHUAKA

4.5

dusnyeckne U XMMUYECKUE CBOMCTBAa OKCHIOB HemeTamio: cepsl (IV, VI),
azora(Il, 1V, V), dochopa(Ill, V), yraepona(ll, 1V), kpemuus(IV). Tlonydenue

OKCHJ0B HEMETAJIIIOB

4.6

Xumuyeckue cBoiictBa okcunoB: metamioB |A—IIIA rpynn, uunka, menu(ll) u

xenesa(Il, II).ITomy4yenne okcuaoB METAIIIIOB

4.7

XUMHUYECKHE CBOWCTBA OCHOBaHMU M aM(OTEpHBIX THIPOKCHJIOB (Ha MpHUMEpe
THJIPOKCUIOB  alIOMHMHHA, Keje3a, UuHKa). IlomydeHue ocHoBaHuMi U

aM(OTEPHBIX THAPOKCHIOB

4.8

OOme XMMHUYEeCKHe CBOWCTBA KHCIOT: XJIOPOBOJOPOJHON, CEPOBOIOPOIHOM,
CEPHHUCTOM, CEpHOH, a30THOH, (ochOopHOU, KPEeMHHEBOH, yroibHOU. OcoObie
XMMHYECKHE CBOWCTBA KOHUEHTPUPOBAHHOW CEPHOW M a30THOM KHCIOT.

[Tonyuyenue xkucnor
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OOmre xuMU4ecKkre cBOMCTBa cpeHux couell. [lomyuenue coneit

4.10

HOJ’IY‘{CHI/IC, CO6I/IpaHI/Ie, pacnio3dHaBaHUC BOJOpOJ4, KHUCIOpOdd, aMMHaKa,

YIJICKUCIIOIO ra3a B Ha60paTOpI/II/I

4.11

[Tonyyenne aMMuaka, CEpHOM M a30THOM KHCIIOT B MPOMBINIIEHHOCTH. OO0IIHe

CITOCOOBI MOJIYUCHHA METAJIJIOB




4.12

I'emeTnueckast CBA3b MCXKIY KilIaCCaMH HCOPraHUYCCKUX COCI[I/IHeHI/II\/'I

XuMmudeckue pC€aKkunun

5.1

Krnaccudukanus XuMHUeCKUX peaklMii o pa3Iu4HbIM IPU3HAKAM: 110 YUCTY U
COCTaBY Y4YacCTBYIOUIMX B PEaKIUU BELIECTB, MO TeIIoBoMY 3(deKTy, Mo

U3MEHEHHIO CTCICHEH OKHUCICHUS XUMUYSCKHUX AJIEMECHTOB

5.2

TernoBoit 2P PeKT XUMHUUECKON peakIuy, TEPMOXUMUYECKUE YpaBHEHUS. DK30-

U OHAOTCPMHYCCKUC PCAKIINU. TepMOXI/IMI/I‘IeCKI/Ie YpaBHCHHA

5.3

OKUCINTEIBHOBOCCTAHOBUTEbHBIE peaKIMU. OKHCIUTEIN U BOCCTAHOBHUTEIH.
[Ipoumecchl ~ OKHCIEHHMS UM BOCCTAHOBICHMA.  JJEKTPOHHBIA  OanaHC

OKHCJIUTETLHOBOCCTAHOBUTEILHOM pCaKkiuu

5.4

TeopI/IH BHGKTPOHHTHHGCKOﬁ Jucconnanuu. KaTI/IOHBI, AHHUOHBI. :‘)HGKTpOJ'II/ITBI n

HCOJICKTPOJINTHI. CunbHBIE U cla0bIe QJICKTPOJIUTEI. CreneHb Jucconuanun

5.5

Peakuuu noHHOTO obMeHa. YcaoBHs IMPOTCKAHUA peaKuHﬁ HMOHHOTI'O O6M€Ha,

IIOJIHBIC U COKpaH_[éHHBIe HOHHBIC YPABHCHUA peaKHI/Iﬁ

XHMHS M OKpY’KAOIIasl cpenia

6.1

BemecrBa u Marepuansl B IOBCEAHEBHOM JKM3HM 4eloBeKa. be3omacHoe
UCIOJIb30BAaHNE BEIIECTB M XMMHUYECKHX peakiuil B jaboparopuu U OBITY.

HepBa;I MNOMOIIb IMPU XUMHUUICCKHUX 0KOTI'aX U OTPABJICHUAX

6.2

XuMUYeckoe 3arps3HEHHE OKpyXaromiedl cpeabl  (KHCIOTHBIE — JTOXK[IH,
3arpsi3HEHUE TOYBBI, BO3JyXa W BOJOEMOB), CIOCOOBI €ro MPEeJOTBPAIICHUS
[IpenenpHas nomyctumasi koHneHtpanusi BemectB (ITJIK). Pomp xumuum B
pEeIIeHUN DKOJIOTHYECKUX TMpoOsieM. YcuieHue mapHUKOBOro sddekra,

pa3pylieHrue 030HOBOTO CIIOS

6.3

[Ipumenenue cepsi, azora, dochopa, yriepona, KpeMHHUS] U UX COCIUHEHHH B
ObITY, MEIUIMHE, MPOMBIIUIEHHOCTH U CeIbCKOM xo3siicTBe. Ilpumenenue
METAIJIOB M CIUIaBOB (CTajlb, YYTyH, TIOPAJIOMHHHM, OpoH3a) B OBITY U
MPOMBIIIICHHOCTH MX coenHeHuH. [IoHsATHEe 0 KOPPO3UU METaJIJIOB, OCHOBHbIE

CHOCOOBI 3aIIUTHI KX OT KOPPO3UU

6.4

[IpupoaHble HCTOYHMKHU YTIIEBOJOPOJIOB (Yrojb, HPUPOJHBIA Tra3, HE(Tb),

MPOJYKTHI UX NepepaboTku (OEH3HH), X POJb B OBITY U IPOMBIIIIEHHOCTH

6.5

[lepBoHauaibHBIE MOHATHA 00 OPraHMYECKUX BEIIECTBAX KaK O COECTUHEHUSX
yriaepoja (MeTaH, 3TaH, 3TUJICH, alleTUIIEH, 3TaHOJI, ITIMLIEPUH, YKCYCHasl KUCIIOTA).
[TonsaTHE 0 OMOJTOTHUECKH BaXKHBIX BEIIECTBAX: )KHUPaxX, OeJIKax, yriIeBogax — U ux

POJIHN B )KM3HU YCIIOBCKA




PacuéTrr:

7.1 1o ¢popMysaM XUMHYECKUX COSAMHCHHM
1.2 Macchl (MacCOBOM) JI0JIM pacTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 M0 XUMUYECKUM YPaBHEHUSIM




YYEBHO-METO/IUYECKOE OBECIIEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbI UIS1 YYEHUKA

e Xumwmsa: 8- kjacc: 0a30BbI ypOBEHb: YYEOHHWK;, 5-¢ H3maHuWe, nepepadoTaHHOE

I'a6puensu O.C., OctpoymoB W.I'., CnankoB C.A. AKumoHepHoe 00I1IeCTBO
«3marenscTBO «IIpocBemienue»

* Xwumus: 9-if kimacc: 0a30BBIA ypOBEHB: YYEOHUK; 5-¢ u3gaHWe, mnepepaboTaHHOE

I'a6puensn O.C., OctpoymoB U.I'., CnankoB C.A. Aximoneproe oomiectBo «M3naTeabcTBo

«IIpocsemienne»

METOAUYECKHUE MATEPHAJIBI IJISA YUHUTEJIA

e HHpopMalMOHHO-METOIUYECKOE MUCHhMOOO OCOOCHHOCTSAX IMPENoIaBaHusl y4eOHOro
npeamMera «XUMUA»B 2025/2026 yueOHOM
roxyhttps://edsoo.ru/wp-content/uploads/2025/08/himiya.pdf

® Meroanyeckre PeKOMEH IAIUH 110 U3YICHUIO TeMbl «OKUCINTEIbHO-BOCCTAHOBUTEIIHHBIC
PeaKIum» B IIIKOJIbHOM Kypce XUMHH (2024r.)https://edsoo.ru/wp-
content/uploads/2025/02/mr_himiya o_v_r.pdf

®  VYuyeOHO-METOIMYECKOe o0ecrieueHHEe  MPOIECCOB  IMPEMOJaBaHUS XMMUH,
Oouosnoruu, (GU3MKU Ha YPOBHSX OCHOBHOIO OOIIETO M CpeJHEro odiiero oOpa3zoBaHUs
C BKJITFOYCHHEM JIOTIOJTHUTEIHFHOTO WHKCHEPHOTO KOMITOHEHTA
(2024r.)https://edsoo.ru/wp-
content/uploads/2025/02/umo_dop_inzhenernyj komponent.pdf

e bank 3a7aHuil U1 TEKYIETO OIIEHUBAHUS 110 YUCOHOMY MPEIMETY « XUMHUS»
(2024r.)https://edsoo.ru/wp-content/uploads/2025/02/bank_zadanij_himiya_ooo_.pdf

e KoHTEKCTHBIC 3a/1auu. 3ajaHus K yueOHOMY Kypcy «Xumusi». 8 kinacc (2024
r.)https://edsoo.ru/wp-content/uploads/2025/01/kz_himiya_2024.pdf

® MeToauueckre peKOMEH IAlUK 110 CO3/ITAHUIO KJIIACCOB TEXHOJIOTHYECKOTO U €CTECTBEHHO-
HAy4yHOrO TMpoduiied M KJIAcCOB C YIIyOJICHHBIM H3yUYEHHEM MaTeMaTUKH, (DU3HKH,
XUMUHU, OHOJIOTMM B 00IIe00pa30BaTENbHBIX OpPraHU3alMSIX C HCIOJIb30BAaHUEM
MHQPACTPYKTYphl, CO3/IaHHOM B paMKax HaIMOHAJIbHOrO TmpoekTta «OO0pa3oBaHUE»
(KBantopuywmsl, IT-ky0s1, Touku pocra " ap.) (2025 r.)
https://edsoo.ru/wp-
content/uploads/2025/09/mr_sozd klassov_tehnol i_en_profilej 2025.pdf

® MCTO,Z[I/ILIGCKI/IC pCKOMeH}IaL{I/II/I. OpraHI/ISaHI/I}I BSaHMOHeﬁCTBHH “H_[KOJ'Ia — By3 —
npeanpusitTie” (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr sh v p 2025.pdf

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET

e BUBJIMOTEKA ILIOK https://Monypoku.pd/
e T JIOBLAJI-JIAB https://globallab.ru/
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