MHWHHUCTEPCTBO MPOCBEIIEHUS POCCUIICKOM ®EJEPAIIUUN
MunuctepcTBo 00pasoBanusi KpacHosipckoro kpasi

TroxTeTcKUii MYyHHIIMNIAJIBHBIH OKPYT KpacHosipckoro kpast

MBOY " Twxrterckasa CII Ne 2"

PACCMOTPEHO COI''TACOBAHO
PYKOBO,Z[I/ITCJII:. MO 3aMecTUTeNb TUpeKTopa
. /] N o YP ) “ ¥ Hkoy  DES
% \Q /*iio\"‘ T\J\/q.}!D
3unosuy T.H. 87\, cwxz
IIporokon Nel T'yr X.B. Hﬁg :No 01,-@4/
oT «29» aBrycta 2025T. oT «29» aBrycta 2025 T. aﬁpyw“‘z

PABOYAS [IPOTPAMMA
(ID 8368356)

yueOHoro npeamera «Xumus. ba3oBblil ypoBeHb)

JUTst o0ydarommxcs 8§ — 9 Kjaccos

c¢.Troxrer, 2025



INOACHUTEJIBHASA 3AIINCKA

[Tporpamma o XMMHK Ha YpOBHE OCHOBHOT'O 001Ier0 00pa3oBaHUs COCTaBIEHA HA OCHOBE
TpeOOBaHUIl K pe3yiabTaTaM OCBOCHMSI OCHOBHOI 00pa3oBaTENbHON MPOTrpaMMbl OCHOBHOIO
obmero obpa3oBanus, npeactaBieHHBIX B ®I'OC 00O, a Taxke Ha OCHOBE ¢eaepalbHON
paboueil mporpaMMbl BOCITUTAHUS U C YUETOM KOHIETIUU MPENoaBaHus Y4eOHOrO MpeaMeTa
«Xumusn» B 00pazoBaTenbHbIX oprann3anusix Poccuiickoit deneparmu.

[IporpaMmma mo xumuM Ja€T MpeACTaBICHUE O ILENAX, OoO0med cTparternu OOydeHus,
BOCIIUTAHUS W Pa3BUTHA OOydYaIOIIUXCS CpeICTBaMU Y4YeOHOro MpeaMeTa, yCTaHABIUBACT
00s3aTeNIbHOE NIPEIMETHOE COAEpPKAHUE, IPEIyCMATPUBAECT paclpee/ieHue ero Mo Kiaccam U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TEMaM IPOrpamMMbl 110 XMMHUH, ONPENEISAET KOJIUYECTBEHHbIE
Y KQUeCTBEHHbBIC XapaKTEPUCTUKHU COACPKAHMS, PEKOMEHAYEMYIO MTOCIEA0BATEIbHOCTD U3yUeHUS
XUMHUH C Y4ETOM MEKIIPEIMETHBIX U BHYTPHUIPEIMETHBIX CBs3€H, JIOTUKH y4eOHOTO IMpoliecca,
BO3PACTHBIX 0COOEHHOCTEW 00YJaIOIINXCs, OMPEIEIIIeT BO3SMOXKHOCTH IPEAMETA IS peaTn3aiuu
TpeOOBaHUIl K pe3yjbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTEeNbHON IMPOrpaMMbl HAa YPOBHE
OCHOBHOTO 0011ero o0pa3oBaHus, a Takxke TpeOoBaHMI K pe3yinpTaTaM OOydeHUs XUMHUHU Ha
YpOBHE IIeNieil U3y4eHHUs MpeAMETa U OCHOBHBIX BUIOB y4eOHO-II03HABATEIHHON AESITENbHOCTU
00ydJaromerocs 1o OCBOCHUIO yueOHOTO COICPKAHUS.

3HaHME XUMUH CIIY’)KUT OCHOBOM 11 (pOpMHPOBAHUS MUPOBO33pEHUS 00y4arolerocs, ero
MPEJICTABICHUI O MaTePUAIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (OpMUPYEMBbIE XUMUEH
IPECTaBICHUS O B3aMMOIPEBPAILCHUAX SHEPTUU U 00 BOJIIOLUH BEIIECTB B MPHUPOJIE, O MYTAX
pemieHus T00albHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTHS YEJIOBEYECTBA — CBHIPHEBOIA,
HHEPreTUUECKOH, MUILEBOM U AKOJIOTUYECKON 0€30I1acHOCTH, MPOOJIeEM 31paBOOXPAHEHUS.

N3yyenue xumuu:

CHOCOOCTBYET peau3alii BO3MOKHOCTEH JUIsl cCaMOpa3BUTHS U (OPMHUPOBAHUS KYIbTYPbI
JMYHOCTH, €€ 0011el u (yHKIIMOHAIbHOW IPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBILUIEHNUS U TBOPUECKUX CIIOCOOHOCTEN 00yJarommxcs,
HaBBIKOB  MX  CaMOCTOSITEIbHON  yuyeOHOH  JesSTeNbHOCTH,  AKCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KH3HM, TaK M B
MpoeCCHOHAIBHON JESTEIHHOCTH;

3HAKOMUT CO CHEUM(PHUKON HAYYHOTO MBINUICHHS, 3aKJIaJbIBA€T OCHOBBI IIEIOCTHOTO
B3IJIS/1a HAa €JMHCTBO MPHPOJIBI U YETIOBEKA, SBJSIETCS OTBETCTBEHHBIM 3TAarloM B (POPMUPOBAHUU
€CTeCTBEHHO-HAYYHOU I'PaMOTHOCTH 00YYaIOLINXCS;

crocoOcTByeT (HOPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYyYHBIM
3HAHUSAM, K TMPHUPOJAE, K 4YEIOBEKY, BHOCHT CBOM BKJIaJ B 3KOJOTMYeckoe oOpa3oBaHUE
o0yJaromuxcs.

JlaHHble HampaBlieHHs B OOyYEeHMHM XHUMHM O00€CHEeuMBaIOTCS cHenu(UKoi coiepikaHus
y4eOHOro MpeiMeTa, KOTOPBIH SIBIISIETCS Nearorn4ecky aJanTHPOBaHHBIM OTpakeHHEM 0a30BOM
HayKH XMMUU Ha ONPEeNIEHHOM 3Tarie €€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHHs OPUEHTHPOBAH HA OCBOCHUE
00yYaromMUMHUCs CUCTEMbI NTePBOHAYAIBHBIX TOHATHIH XUMUHU, OCHOB HEOPIaHWYECKOH XUMHU U
HEKOTOPBIX OTAENIbHBIX 3HAYMMBIX MOHSATHH OPTaHUYECKOW XUMHUH.

CrtpykTypa coaep:kaHMsl MPOTrpaMMbl MO XMUMHHU C(HOpPMHUpPOBaHA HA OCHOBE CHCTEMHOIO
noaxoja kK eé m3ydeHuro. CopepiaHue CKIAIbIBAETCS U3 CUCTEMBI MOHATUH O XMMHYECKOM
BJIEMEHTE W BEIIECTBE M CHUCTEMBI MOHATUH O XHMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI



CTPYKTYPHO OpraHM30BaHbl MO MPUHLUITY MOCIEAOBATEIHHOIO Pa3BUTHS 3HAHWW HA OCHOBE
TEOPETHUUECKUX MPEJCTaBICHUN Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOT'O YYEHHSI KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— Ilepuonuueckoro 3akona /[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMMUU;

— YYEHHS O CTPOCHUH aTOMa U XUMUYECKOH CBSI3H;

— IPEJCTABICHUN 00 AIIEKTPOTUTUICCKON JUCCOIMAIINH BEIIECTB B PACTBOPAX.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIMPUYECKH MOJYYCHHBIX U
OCMBICJICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEAOBATEIHHO OT OJJHOTO YPOBHS K IPYTOMY, BBITIOTHSSA
GyHKIIMY OOBSICHEHUSI U IPOTHO3UPOBAHUS CBOMCTB, CTPOCHUSI U BO3MOXKHOCTEH MPAKTUYECKOTO
MPUMEHEHHUS U MTOJYYCHUS U3y4aeMbIX BEILIECTB.

OcBocHHE TPOrpaMMBI 0 XHMHHU CIIOCOOCTBYET (HDOPMHUPOBAHHIO IPEACTABICHUS O
XUMHYECKON COCTaBISIONIEH Hay4yHOW KapTUHBI MHpa B JIOTHMKE €€ CHCTEMHOH HpUPOJIBL,
[IEHHOCTHOTO OTHOILIEHHUS K HAYYHOMY 3HAHUIO U METOJIaM 03HaHUs B Hayke. M3ydueHne xumun
MIPOUCXOAUT C MIPUBJICUCHUEM 3HAHHUI U3 paHee U3yUYCHHBIX yUeOHBIX MpeaMeToB: «OKpyKaromun
Mup», «buonorus. 5-7 knaccb» u «®Pusnka. 7 Kiaacey.

[Tpu u3yyeHNr XUMUU TPOUCXOAUT (HOPMUPOBAHKUE 3HAHUN OCHOB XMMHUYECKON HAyKH Kak
00J1acTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM JEATEIbHOCTH YeJIOBeKa U KaK OJHOTO
13 KOMIIOHCHTOB MHPOBOW KYJIbTYpHI. 3ajada y4eOHOro mpeaMeTa COCTOUT B (pOpMHpPOBAHUU
CUCTEMBl XUMHUYECKHX 3HAHWA — BaXHEHIIMX (DAKTOB, MOHSATHH, 3aKOHOB M TEOPETHYCCKHX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHWH MHUPOBO33PEHYECKOT0 XapakTepa, S3bIka HayKH, B
MPHUOOIIEHNU K HAyYHBIM METO/IaM MO3HAHUS TIPU U3YYEHHUH BEIECTB M XUMUYECKUX PEaKIuil, B
(GOPMUPOBAHUM ¥ PA3BUTHH I[MO3HABATEIIBHBIX YMEHHUH M WX TNPUMCHCHHWH B Y4eOHO-
MO3HABATEJILHOW U Y4EOHO-UCCIIE0BATEIbCKOM ACATENHPHOCTH, OCBOEHUHU MPaBUI 0€3011acCHOTO
oOpallieHus ¢ BEIIeCTBAMU B TTOBCETHEBHOM JKU3HH.

[Ipy u3ydyeHWH XUMUU Ha YpPOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHMs Ba)XHOE 3HAUYCHHUE
NPUOOPETHN TaKKe LIETH, KaK:

— (opMHUpOBaHNE MHTEIUIEKTYaIbHO PA3BUTON JIMYHOCTH, TOTOBOM K CaMO0OOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITETLHOMY TPUHSATUIO pEIIEHUH, CIOCOOHON amanTHUpOBaThCS K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HampaBJICHHOCTh OOYYEHHUS Ha CHCTEMAaTHYECKOE MPUOOIICHHE OO0yJaromuxcs K
CaMOCTOSITEIbHOW ~ TMO3HABATENIbHOW  JEATEIBHOCTH, HAy4YHBIM  METOJaM  IO3HAHUS,
(bOpMUPYIOLIUM MOTHUBAIIUIO U PA3BUTUE CIIOCOOHOCTEH K XUMUU;

— ofecrieueHne YCJIOBH, CIHOCOOCTBYIOIIMX MPHOOPETEHUI0 OOYYAIOIIUMUCS OIbITa
Pa3HOOOpa3HOM JEeATETHLHOCTH, MO3HAHUS W CAMOTIO3HAHUS, KITIOUEBBIX HABBIKOB (KIIFOUEBBIX
KOMITETEHIIHH ), IMEIOIINX YHUBEPCATBHOE 3HAYCHHE JIJIS1 PA3IMIHBIX BUOB JICATCILHOCTH;

— ¢gopmupoBanue o6mIel PyHKIIMOHATHHON M €CTECTBEHHO-HAYYHONH TPAaMOTHOCTH, B TOM
qrcIie YMEHHUH OOBSCHATH U OIICHUBAThH SIBIICHUS OKPYKAIOIIET0 MUPA, UCIIONIB3Ys 3HAHHUS U OTIBIT,
MOJTyYEHHBIC TIPH M3YyYSCHUH XUMHUH, MPUMEHATh MX MPH PEIICHUH TPOOJIeM B MOBCEIHEBHOMN
KU3HH U TPYJIOBOH JESITEIBHOCTH;

— (opMupoBaHue y 00y4aroMMXCcs TYMAaHUCTUYECKUX OTHOIICHUM, TTOHUMAaHUSI [ICHHOCTH
XUMHUYECKUX 3HAHWHA I BBIPAOOTKM 3KOJOTHYECKH IEIecO00pa3HOro MOBENCHUS B OBITY U
TPYAOBOM JEATENIBHOCTH B LEIAX COXPAHEHHUS CBOETO 3J0POBbS M OKPYXKAIOMIEH MPUPOIHOMN
Cpelibl;

— pa3BUTHE MOTUBAIMU K 00Y4EHHUI0, CTOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIIHTAHUIO
HAa OCHOBE YCBOGHHS OOIIEYEIIOBEYECKUX IICHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY
poQ sl ¥ HAMPABICHHOCTH JAJIbHEHUIIIET0 00yUeHUS.



OO01ee YUCIIO YacoB, OTBEACHHBIX JUIA M3YYCHHS XMMHH Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanus, cocraBisieT 136 dacoB: B 8 kinacce — 68 yacos (2 gaca B Hesleno), B 9 kinacce — 68
4acoB (2 4aca B HEJIEIO).



COJAEP)KAHUE YYEBHOT' O IPEJIMETA

8 KJIACC

IlepBoHayajibHbIE XUMHYECKHE TOHATHS

[Ipenmer xumuu. Posib XMMUM B KU3HM 4YeJIOBEKa. XUMHS B cUCTeMe Hayk. Tema u
BelecTBa. dusnyeckre CBOMCTBA BEIIECTB. ArperaTHoe cocTosiHue BetecTs. [loHsTue o meTonax
no3HaHus B XuMuu. Yuctelie BemecTBa U cmecu. CriocoObl pa3iesieHus CMecei.

ATOMBI W MOJIEKYJbl. XHUMHUYECKHE diIeMEHThl. CHUMBOJIBI XUMHYECKUX JIIEMEHTOB.
[IpocThie u clloKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumuyeckast popmysa. BaTeHTHOCTh aTOMOB XUMHUYECKUX DJIEMEHTOB. 3aKOH ITOCTOSTHCTBA
coctaBa BemiecTB. OTHocuTenbHass aToMmHas Macca. OTHOCUTENIbHAs MOJEKYJSIpHas Macca.
MaccoBas 105151 XMMHUYECKOTO 2JIEMEHTa B COSIMHEHUU.

KonuuecTBo Bemecta. Mousb. MonspHas Macca. B3auMocBs3b KOIMYECTBA, MAaCChl U YUCIIA
CTPYKTYPHBIX €IHHHII BeniecTBa. Pacu€Tel o hopMynaM XUMHUYECKIX COCTUHEHUI.

Ousnueckue M XMMHUUYECKHE SIBJICHHUS. XUMHUYECKass peakiuss ¥ e€ MpU3HAKU. 3aKOH
COXpaHEHMsI MAcChl BEIIECTB. XUMUUeckue ypaBHeHUs. Kinaccudukamus XUMUYECKUX peakiui
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOHW IMMOCYJ0M, MpaBWiIaMu paboThl B JabopaTtopuu W mpuéMaMu
oOpaiieHusi ¢ 1abOpaTopHBIM OOOpYIOBAaHUEM, M3yYEHHE U ONHCaHUuE (U3NYECKUX CBOWCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOM0AeHne pu3nuecKuX (IJIaBIeHNE BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIIKE, KAIICHHE W KOHJCHCAIIMS BOJBI) U XUMHUYECKUX (TOPEHHE CBEYH,
MPOKATMBAHNE MEHOM MTPOBOJIOKH, B3aUMOJICUCTBUE MeJIa C KUCIIOTOW) SIBICHUH, HAOIIOCHUE U
OTKCaHNe MPU3HAKOB MPOTEKAHUSI XUMUYECKUX peaklnii (pa3iokKeHne caxapa, B3auMoJIeHCTBUE
CEpHOI KHUCIOTBHI C XJOpuaAoM Oapus, pasioxkeHue ruapokcunaa menu (ll) mpu HarpeBanum,
B3auUMOJICHCTBHUE Kene3a ¢ pactBopoM cou meau (1), uzydenne cnocoOoB paszeneHus cMecei:
C TIOMOIIBI0 MarHuTa, QWIHTPOBAaHMWE, BHIIAPUBAHUE, MUCTWUIAIMS, XpomaTtorpadusi,
MPOBEJICHNE OYUCTKU MOBAPEHHOW COJNM, HAONIOJACHHE U ONMUCAHHE PEe3yNbTaTOB MPOBEICHHS
ONbITAa, WIUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUsS MAacChl, CO3JaHUE MOJENIEeH MOJIEKYI
(IIapoCTepKHEBBIX).

Ba:xHeiinue npeacraBuTe/ M HEOPraHMYECKMX BelleCTB

Bo3ayx — cmech razos. CocrtaB Bo3ayxa. Kuciaopoa — 3J€MEHT M IPOCTOE BEIIECTBO.
Haxoxnaenne kucnopona B npupoje, Gu3nuecKue U XUMHUECKHUEe CBOWCTBA (peakiud TOPEHHUS).
Okcuapl. Ilpumenenue xwucimopona. CrocoObl MOMydeHUS] KHCIOpPOJAa B JIA0OpaTOpUHM W
MpOMBIIUIEHHOCTH. KpyroBopoT kuciopogaa B mpupoae. O30H — almoTpornHas MOIu(HUKaIUs
KHCIIOPO/JIa.

TermmoBoit >(PeKT XUMHUYECKOW peaKIHH, TEPMOXMMHUYECKHE YypaBHEHUS, 53K30- H
SHIOTEPMUYECKHE peaKIuu. TOIIMBO: yrojiib W METaH. 3arps3HEeHHE BO3/yXa, YCUJICHUE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bonopon — aneMeHT 1 ipocToe BemecTBo. HaxoxaeHne Bogopoa B mpupoie, pusudeckue
U XUMUYECKHE CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI MoTydeHus. KuciaoTer u comu.

Moutsipabiii 00bEM Ta30B. Pacu€Thl M0 XMMUYECKUM ypaBHEHUSM.

®dusnyeckue cBoMcTBa BOABL. Boja kak pactBoputenb. PactBopbel. HackimeHueie u
HEHACBIIICHHbIE pacTBOpbl. PacTBopuMOCTh BellecTB B Boje. MaccoBasi 10is BellecTBa B
pacTtBope. XuMuyeckue cBoicTBa Bojabl. OcHOBaHUA. Ponb pacTBOpOB B NpUPOJE U B KU3HU



yenoBeka. KpyroBopor Boabl B mpupone. 3arps3HeHUEe MPUPOIHBIX BoJA. OxpaHa M OYMCTKA
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coemauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJieoOpa3yroIue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpa3yromue. HomenknaTypa
OKcHJI0B. PU3nNUeCKre U XUMHUYECKHE CBOMCTBAa OKCUAOB. [lonyueHnne okcuoB.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM € HEPACTBOPUMBIE OCHOBAHUS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHWU. [lomyueHne
OCHOBaHUH.

Kucnotel. Knaccuduxanus kuciaor. Homenknarypa kucioT. @u3zndeckue U XUMHUECKUE
cBoMcTBa KUCHOT. Pax akruBHoctn MetaiioB H. H. bekerosa. [lonydenue kucior.

Conu. Homenknarypa coneil. duznueckue U Xxumudeckue coictBa coseil. [lomyuenue
COJICH.

['eneTnyeckas CBA3b MEXKYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumeHm:

KaueCTBEHHOE OIpeZeNIEHUE COJEpKaHUs KUCIOpPOoJa B BO3AYyXE, [IOJIy4eHHUE, COOMpaHUeE,
pacro3HaBaHHE M HM3yYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJCHHE B3aMMOJEUCTBUS BEIIECTB C
KHUCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MpEKpalleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
o0pa3laMu OKCHJIOB M ONHMCAaHUE HX CBOWCTB, IOJIyd€HHE, COOMpaHHWe, paclio3HaBaHHE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO MCIOJIb30BaHUE BUAEOMATEPUAIOB), HAOIIOJeHIEe 00pa3loB BEIIECTB KOJIHMUYECTBOM 1
MOJIb, MCCJIEIOBAaHUE OCOOEHHOCTEH PpACTBOPEHUS BEIIECTB C PA3IUYHOW PACTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJIEd pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUEeM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HCCIEOBaHNE OOPa3I[0OB HEOPTaHMUYECKUX BEIIECTB PA3IHYHBIX KJIACCOB,
HaOI0/IEHUE M3MEHEHUS OKPAaCKH WHAMKATOPOB B pPACTBOpax KHCIOT U MIENIOYel, M3ydyeHHUe
B3auMoiecTBus okcuaa menu (I1) ¢ pacTBOpoM cepHOIM KMCIOTHI, KUCIOT ¢ METAJIAMHU, PEAKITUN
HEUTpAJIU3alUH, TTOJTYYEHHE HEPACTBOPUMBIX OCHOBAHWH, BRITECHEHHE OJHOTO METajula IpyruM
W3 pacTBOpa COJIM, PEIICHHE HKCIEPUMEHTAIBHBIX 3aJady Mo TeMe «BaxHeimmue Kiaccol
HEOPTraHUYECKUX COCTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiemeHtos /[, U.
MenpaeneeBa. CtpoeHne aToM0OB. XMMUYECKAs CBA3b. OKHUCINTEILHO-BOCCTAHOBUTEIbHbIE
peakuumn

[TepBbie MOMBITKH KIaCCHPHUKAITUN XUMUYIECKIX dJIeMEHTOB. [IoHATHE O TpyIax cXOIHbIX
AJIEMEHTOB (I[EJIOYHBIC U MIETIOYHO3EMETHHBIE METaJUIbI, TaJIOT€HbI, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIEe 00pa3yroT aM(pOTepHbIE OKCUIBI U THAPOKCHU/IBI.

Ilepuonnueckuii 3akoH. llepuoamueckass cucremMa xumuueckux a3nemeHtoB . H.
MengeneeBa. KopoTkomepuonnas u anmuHHonepuogHas ¢opmel [leprogudeckoil CHUCTEMBI
xumuueckux snemeHToB JI. M. MenneneeBa. Ilepuonsl u rpynmbl. DU3NYECKHd CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIIBI JIEMEHTA.

Crpoenue atoMoB. CocTaB aTOMHBIX sjiep. M3oTonbl. DnekTpoHbl. CTpoeHUE 31EKTPOHHBIX
o0onouyek aroMoB mepBbIx 20 XuMuueckux nsyemMeHTOoB Ilepuoanyeckoit cucremsr [ U.
MenneneeBa. XapakTepUCTHUKAa XUMUYECKOTO AJIEMEHTA MO €ro MnojoxeHuto B lIlepuoanyeckoi
cucteme /1. V1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS pajuyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMUYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.



3nauenue Ileprnonnueckoro 3akoHa u Ilepuoguyeckoil CUCTEMbl XUMHYECKUX AJIEMEHTOB
JUIs pa3BUTHS HayKH U npakTuku. JI. 1. Mennenees — y4€HbIl U IpaKJaHUH.

Xumuueckas CBSI3b. KoBanentHas (monstpHas u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenens okucienus. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiny. [Ipoueccsl OKucieHus
Y BOCCTaHOBJIEHUS. OKHUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3y4eHHe OO0pa3loB BEIIECTB METANIOB U HEMETaUIOB, B3aUMOJCHCTBHE THIPOKCHA
LIMHKAa C pacTBOpamMu KHUCIOT W IIEJIOYEH, IIPOBEACHHUE OIBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peaKluil (TOpeHUE, peakliuy Pas3iokKeHNsl, COETUHEHUS).

Meoscnpeomemmnbwie ceasu

Peanuzanus MexnpeIMeTHbIX CBA3€H MpPHU U3YYEHUHM XMMHUHU B 8 KJIacCe OCYILIECTBISAETCS
yepes UCIONB30BaHNe KaK OOIUX eCTECTBEHHO-HAYYHBIX MOHSATUHN, TaK U IOHATUHN, SIBIISIFOIIIMXCS
CUCTEMHBIMU JIJIS1 OTJEJIbHBIX [IPEIMETOB €CTECTBEHHO-HAYUYHOT'O IUKJIA.

OO0m1me ecTeCTBEHHO-HAYYHBIC MTOHATHSA: HAYYHBIN (DaKT, TUTIOTE3a, TEOPHS, 3aKOH, aHAJIU3,
CUHTE3, KIacCHU(pUKalusi, NEePUOAUYHOCTb, HAONIOJCHUE, OKCIEPUMEHT, MOJAEIUPOBaHUE,
U3MEpPEHHE, MOJIEIIb, SIBICHHE.

®usnka: Marepusi, aToM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIHWJA, H30TOIIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJIA, B3JEKTPUYECKUN 3apsl, BELIECTBO, TEJIO, O0BEM, arperaTHoe
COCTOSTHUE BEIECTBA, ra3, (PU3WYECKUE BEIUYHMHBI, €IUHUIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, 6uochepa.

['eorpadus: atmocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TIOPOJbI, IOJE3HbIE
HCKOIIa€MBbI€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmoamueckas cucrema XuMUYecKHx diemMeHTtoB J[. .
MenneneeBa. CrpoeHne aromMoB. 3aKOHOMEPHOCTH B H3MEHEHMHM CBOMCTB XUMHYECKHX
AJIEMEHTOB NEPBBIX TPEX MMEPUOJAOB, KalMs, KalbLMUs U HUX COEAMHEHUH B COOTBETCTBHM C
MOJIO’KEHUEM 3JieMeHTOB B [lepronyeckoii cucTeMe U CTpPOEHUEM UX aTOMOB.

Crpoenue BemecTBa: BHABI XUMUYECKOM CBA3H. THIBI KPHUCTAUIMYECKUX PEHIETOK,
3aBUCHMOCTbH CBOMCTB BEILIECTBA OT THUIA KPUCTAIUIMUECKON PEIIETKU U BUJA XUMUYECKOU CBSI3H.

Knaccudukanus ¥ HOMEHKIATypa HEOPraHWYECKUX BEIIeCTB. XUMHUYECKHE CBONCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KjaccaM HEOPraHWYECKUX COEIUHEHUH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XMMHUYECKHX PEakIuil 0 pa3MUYHbIM IpHU3HaKaM (TI0 YUCIY U COCTaBy
YUYaCTBYIOUIMX B PEaKI[MH BEIECTB, 10 TEMJI0BOMY 3P (HEKTY, 0 M3MEHEHUIO CTETIeHEH OKHCICHUS
XUMHUYECKHX DJIEMEHTOB, IO OOpaTUMOCTH, TIO YyYacTHUIO KaTaiu3aTopa). OK30- |
SHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUYECKUE YPaBHEHUSI.

[TonsiTue o cxopoctu xumuueckoi peakiuu. IlonsTHe 006 0OpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakiusax. [IoHsTHe O TOMOreHHBIX M TeTepOreHHbIX peakuusax. [lonstue o
karanuse. [loHaTne 0 XuMuuecKoM paBHOBECHH. DPAKTOPBI, BIUSIOIINE HA CKOPOCTh XUMHUYECKOU
pEeakLMM U MOJO0KEHNE XUMUYECKOTO PaBHOBECHS.

OKHCTUTENIbHO-BOCCTAHOBUTEIBHBIC PEAKIMH, DSJCKTPOHHBIA OallaHC OKUCIUTEIHHO-
BOCCTAHOBUTEIbHON peakuuu. CoCTaBiIE€HUE YPaBHEHUU OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaxiuil ¢ UCIOJIb30BAaHUEM METO/1a JIEKTPOHHOTO OajaHca.



Teopust PAEKTPOIUTUYECKON AUCCOIUALNU. DIEKTPOIUTHI U HEAIEKTPOJIUThL. KaTHoHBI,
aHUOHBI. MexaHM3M JMCCOLMAlIMK BEILECTB C Pa3IM4YHbIMU BUJIaMU XUMUYECKOH CBsA3U. CTeneHb
nucconranui. CUIbHBIE U CITa0ble 3JIEKTPOIUTHI.

Peakiun moHHOro oOMeHa. YcloBHs HMPOTEKAHUS peaklUil MOHHOIO OOMEeHa, MOJHbIE U
COKpall€HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAaHUW U COJIEH B CBETE
NpeJCTaBICHUNA 00 3JIEKTPOTUTHUYECKON auccoruanuu. KadecTBEHHbIE peakIud Ha HWOHBI
[TonsTHE O THUIPONIHU3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOZCISMU KPUCTAJUIMYECKHUX PEIIETOK HEOPraHWYECKUX BEIECTB —
METAJUIOB M HEMeTauioB (rpadura W anMmasza), CIOXKHBIX BEIIECTB (XJOpUAa HATpHs),
UCCJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOH pEakIuu OT BO3ACHCTBUS PA3IUYHBIX
(bakTOpOB, UCCIEI0BaHUE JIEKTPOIIPOBOJHOCTU PACTBOPOB BEILIECTB, IMpolecca AUCCOLMALUU
KUCIIOT, I1eJ04el U cojiel (BO3MOKHO HCIOIb30BAHNE BUJICO MAaTEPHUAJIOB), IPOBEACHUE OIBITOB,
WITIOCTPUPYIOIIUX MPHU3HAKH MPOTEKaHUs PEaKUWii MOHHOTO oOMeHa (oOpa3oBaHHE oOcajka,
BbIJIEJICHUE Ta3a, 00pa30BaHME BOJIbI), ONBITOB, WUIIOCTPUPYIOLIMX MPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX peakUuil (ropeHue, peakluuu pa3iokKeHHs, COSAMHEHHs), Paclo3HaBaHUE
HEOPraHMYECKUX BEIIECTB C IIOMOINBIO KAUECTBEHHBIX pEaKUMH HAa MOHBI, pELICHUE
AKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTauibl 4 MX coeJUHEHHS

OOmast xapakrtepucTuka TrajgoreHoB. OcOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crernieHu okucineHusi. CtpoeHue M (U3MYECKHE CBOWCTBA IMPOCTBHIX BELIECTB — TaJIOTE€HOB.
XvMHYeCKHEe CBOMCTBA Ha MpHUMepe Xjopa (B3aMMOZEHCTBHE C MeTajulaMH, HEeMeTaJlulaMu,
mienoyamu).  XuopoBoaopod. ConsiHas KMCIOTa, XHMHYECKHE CBOWCTBA, IOJIyYEHUE,
npuMeHeHue. JlelicTBHE XJI0pa U XJIOPOBOAOPOa Ha OPraHM3M 4elloBeKa. BaykHelmme XiIopu bl
Y X HaXO0XJIEHUE B IPUPOJIE.

OO6mass xapakrepuctuka 3yeMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (PU3NYecKue CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/ia U Cepbl. AJUIOTPOINHbIE MOAU(PUKAIMN KUCIOpPOJa U cepbl. XUMHUECKHE CBOWCTBA
cepel. CepoBOZIOpPOA, CTpoeHue, (U3NYeCKHe M XMMUYecKue cBOHCTBAa. OKCHIBI Cepbl Kak
MPEJICTAaBUTENIN KUCIOTHBIX OKCUAOB. CepHasi KUCIIOTa, PU3NYECKHME M XMMHUYECKHE CBONCTBA
(ob1mre Kak MmpeacTaBuTeNsl Kjlacca KUCIOT U crierupuyeckue). XuMHYECKHe peaKkiuu, JeKalue
B OCHOBE IIPOMBIIIJICHHOTO ClI0c00a NOTy4YeHUsI CEpHOM KUCIOTHI. [[puMeHenne cepHoi KUCIOTHI.
Conu cepHOM KHCIIOTHI, KayecTBEHHasl peakuus Ha cynbdar-uoH. Haxoxnenue cepbl u e€
COEIMHEHUH B IpHUpoAe. XUMUYECKOE 3arpsA3HEHUE OKPYKAOLIEH Cpelbl COSUHEHUSIMH CEPBI
(KUCIIOTHBIE JOXK/IU, 3arPA3HEHHE BO3/IyXa U BOJOEMOB), CIIOCOOBI €r0 MPeI0TBPALLECHUS.

OO6mast xapaktepucTuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTENEHH OKHCICHHsS. A30T, pacHpocTpaHeHHWE B MpuUpoje, (HU3UYECKUue Hu
XuMH4eckue cpoiictBa. Kpyrosopot azora B mpupojie. AMMHUak, ero pu3andyeckue 1 XMMHUYECKre
CBOICTBa, nonydyeHue u npuMeHeHne. Conu aMMOHMSI, UX (U3MUYECKHE U XUMUYECKHE CBONCTBA,
npuMeHeHrne. KadecTBeHHas peakuys Ha MOHBI aMMOHMS. A30THas KHUCIIOTa, €€ IOJIydeHHE,
¢usnueckue M XUMHUYECKHE CBOiicTBa (0oOmIMe Kak TpeACTaBUTENs Kiacca KUCIOT U
cneuuduyeckue). Mcnonap3oBaHne HUTPATOB M COJEH aMMOHHUS B KauecTBE MHUHEPAJIbHBIX
ynoOpeHuii. XuMHUYECKOe 3arpsi3HEHUE OKPYXKAIOMIeH Cpeabl COSAMHEHUSIMU a30Ta (KHCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO37yXa, MOYBBI U BOAOEMOB). Docdop, ammoTponmHble MOIUPHUKAIMN
doctopa, puznyeckue u xummuueckue cporictBa. Oxcun ¢ocdopa (V) u pochopHas kuciora,



bu3MYeCKe W XUMHUYECKHE CBOWCTBa, mojydeHue. Mcmonb3oBanue ¢GocharoB B KayecTBe
MHUHEPAJIbHBIX Y100pEHHIA.

OO6mas xapakrepuctuka 351eMeHTOB |VA-rpynmnbel. OcoOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHble CTENIEHU OKUCIEHMs. YTJIEepoJ], aFIOTPOIHbIE MOAU(DUKALIMY, PACIPOCTPAHEHUE B
npupoze, pusnueckue U XuMudeckue cBoictBa. Ancopbuus. KpyroBopot yrieposaa B mpupoe.
Oxcuapl yraepona, ux (GU3N4YecKue U XMMUYECKHE CBOMCTBA, JICHCTBHE Ha JKUBBIE OPTaHU3MBI,
NOJyYCHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUIOTe3a I100aJbHOI0 MOTEIUICHUs KiIMMaTta, NapHUKOBbIN 3¢ddekt. YrompHas kuciora u eé
CONM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, IOJdydeHHe M npumeHeHue. KauectBeHHas
peakuus Ha KapOoHAT-MOHBIL. Mcnonb30BaHrne KapOOHATOB B OBITY, MEAUIIMHE, TPOMBIIUICHHOCTH
U CEJIbCKOM XO35HCTBE.

[lepBoHayanbHble MOHATHS 00 OPraHMYECKUX BEIIECTBAaX KaK O COCIUHEHHUSAX YIiepoja
(MeTaH, 3TaH, TUJIEH, alleTUJIEH, 3TaHOJI, IJIMLEPUH, YKCYCHast KucioTa). [IpupoHble HCTOUHUKU
YIII€BOAOPOAOB (Yroib, IPUPOAHBINA ra3, HEPTH), IPOAYKTHI UX NepepadoTku (OCH3HH), UX POJIb
B OBITY ¥ TPOMBIIIICHHOCTH. [OHSITHE O OMONOTMYECKH Ba)KHBIX BEIIECTBAX: JKHUPax, OEIKax,
yIJIEBOAAX — WU HUX pOJM B JKU3HU 4elOBeKa. MarepuanbHOE €IUHCTBO OPraHUYECKUX M
HEOPraHMYeCKUX COCTUHEHUH.

Kpemuuii, ero ¢Qusuueckue M XUMHYECKHE CBOICTBa, IOJyYEeHHE W IPUMEHEHHE.
Coenunenns kpemHusi B mpupone. OOmmue mpencraBnenus o0 okcuae kpemuausa (1V) u
KpeMHHEBOM kucioTe. CUIMKAThI, UX UCHOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeiiue
CTpOMTENbHbIE MaTepHalbl: KepaMHUKa, CTEKJIO, LEMEHT, OeTOH, Xene300eToH. I[Ipobiemsl
0€30MacHOro UCNOIb30BaHMS CTPOUTEIBHBIX MATEPHAJIOB B TIOBCETHEBHOM JKU3HU.

Xumuueckuii IKcnepumenm:

u3ydeHre oOpa3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEAECHUE
Ka4eCTBEHHBIX PEaKLUi Ha XJIOPUA-UOHBI U HAOIIOJCHHUE NMPHU3HAKOB MX NMPOTEKAHUS, OIBITHI,
oTpaxaromue (pU3NYeCKue U XMMHUYECKHE CBOICTBA TaJIOT€HOB M UX COEAMHEHUH (BO3MOKHO
HCIIOJIb30BaHUE BUAECOMATEpUAIOB), O3HAKOMJIEHHME C 00pasliaMu XJIOpUAOB (TajJOre€HUI0B),
O3HaKOMJIEHHE ¢ o0pa3uamMu cepbl M €€ COEJUHEHUSMH (BO3MOXKHO HCIOJIb30BAHUE
BUJEOMaTepHuasoB), HaOdIofeHHe Tpoluecca OOYIJIMBaHUS — caxapa IOJx  JeicTBHEM
KOHILEHTPUPOBAHHON CEPHOI KUCIOTHI, U3yYEHHE XUMUYECKUX CBOWCTB pa30aBiIEHHON CEpHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMu Ha cynb(aT-uoH W HaOINoJleHue NpHu3HaKa eé
NPOTEKaHUs, O3HAKOMJIEHHE C (PM3UYECKUMHU CBOWMCTBAMM a30Ta, (ocdopa M uUX coeTuHEHHH
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHAIIOB), 00pa3liaMH a30THBIX U (POCHOPHBIX yIOOpEeHHUH,
MoJlyueHue, coOMpaHue, pacro3HaBaHHWE€ W U3yYEHHE CBOMCTB aMMHaKa, IPOBEJCHHE
Ka4eCTBEHHBIX PEAKIMI Ha MOH aMMOHUS B (hocdaT-uoH 1 U3ydeHUE MPU3HAKOB UX MPOTCKAHHUS,
B3aMMO/ICIICTBHE KOHIIEHTPUPOBAHHOW a30THOM KUCIIOTHI C MeJbI0 (BO3MOXHO HCIOJIb30BAHUE
BUJEOMATEPHUAJIOB), H3Y4YEHHUE MOJAETCH KpUCTAUIMYECKUX pemIETOK anmasza, rpadura,
¢byniepeHa, 03HaKOMIIEHHE C TPOIIECCOM aJICOPOIIMN PAaCTBOPEHHBIX BEUIECTB aKTHBUPOBAHHBIM
yII€M U yCTPOMCTBOM MTPOTHBOrasa, Mojay4yeHue, coorpanue, paclio3HaBaHue U U3Y4eHHE CBONCTB
YIJIEKUCIIOTO Ta3a, MPOBEIEHUE KAaueCTBEHHBIX peakUui Ha KapOOHAT M CHUJIMKAT-HUOHBI H
U3yuyeHHEe NPU3HAKOB HMX IPOTEKAaHUs, O3HAKOMJICHHE C NPOAYKIHEH CHIMKATHOU
IPOMBIIIJICHHOCTH, PEIIEHHE YKCIIEPUMEHTANIBHBIX 33Ja4 110 TeMe «BakHeie HemeTamsl 1 uxX
COEZIMHEHUS.

MeTanjibl M MX COeIMHEHUSs

OO11ast XapaKTepUCTUKA XUMHUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAaHHUHU UX TIOJI0KESHHUS
B [lepuonnueckoi cucreme xumuueckux sieMeHToB JI. M. MeHnneneeBa u CTpO€HUS aTOMOB.



Crpoenue metamioB. MeTtamindeckas CBs3b M METAUIMYECKAs KPUCTAIMYECKAs pEHIETKa.
DNEKTPOXUMUYECKUN Pl HampspkeHUM MertauioB. DU3MYecKMe W XMMUYECKHE CBOMCTBA
MmetauioB. O0Imue crocoObl MoxydeHus: MetauioB. [loHATHE O KOPPO3UM METaNIOB, OCHOBHBIE
crocoObl 3amUThl UX OT Koppos3uu. CmaBbl (CTanb, YyryH, AIOPATIOMUHHUNA, OpOH3a) U UX
IIPUMEHEHUE B OBITY U IPOMBIIIIICHHOCTH.

[Ilenoynble MeTaLIBL: NTOJIOKEHUE B [leproanueckoil cCUCTEME XUMUYECKUX AJIEMEHTOB /1.
W. MenneneeBa, CTpO€HUE UX aTOMOB, HaXxOXJAeHHUE B Npupoae. Pusnueckue U XUMHUECKUE
cBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUAPOKCUABI HATpus U Kanus. [Ipumenenue
LIEJIOYHBIX METAIOB U UX COCIUHEHUM.

[[{erouHO3eMENBHBIE METAIUIBI MATHUN U KalbLUHI: I0JI0KeHKE B [Iepruoanueckoi cucreme
xumudeckux 3nemeHToB . M. MenpaeneeBa, CTpOEHHE MX aTOMOB, HaXO0XXJACHUE B MPHUPOJIE.
®du3nueckue U XMMHYECKUE CBOMCTBA MarHusl M KajlbliMs. BakHellne cCOeIuHEHUs KalbIus
(oxcun, rugpokcu, conu). JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHHSI.

AmoMuHuii: nonoxxenue B Ilepumonuueckoil cucreme xumudeckux snemeHtoB J[. U.
MenzeneeBa, CTpoeHHE aToma, HaxokJeHue B npupoje. dusnueckrue U XMMUYECKHE CBOMCTBA
anmoMuHus. AMQOTEpHbIE CBOWCTBA OKCH/IA U TUIPOKCH/IA AIFOMUHHSL.

Kene3zo: mnonoxenue B Ilepuonnueckoir cucreme Xxumuueckux siemeHtoB JI. .
Menpeneesa, CTpOEHHE aToMa, HaXOKJAeHUE B npupoje. PU3ndeckue 1 XMMHUYECKHE CBOWCTBA
skene3a. Oxkcunbl, rugpokcuasl u conu xenesa (1) m xemeza (lll), ux cocras, cBolicTBa u
MOJIyYEHHE.

Xumuueckuii IKCnepumenm:

03HAaKOMJIEHHE ¢ 00pa3liaMy METaJJIOB U CIUIABOB, UX (PU3MUECKUMHU CBOWCTBAMU, U3YUYEHUE
pe3yabTaTOB KOPPO3UH METAIOB (BO3MOXKHO HCIIOIH30BAHHUE BUIEOMATEPHAIOB), 0COOCHHOCTEM
B3aMMOJICHCTBHUSl OKCHJA KajbI[Usl M HATpUs C BOJOM (BO3MOXKHO HCIOJb30BaHUE
BUJIEOMATEPHUAJIOB), HCCIEI0BaHHE CBOMCTB >KECTKOM BOJBI, Ipollecca TOPEHHs dKele3a B
KHUCIoposie  (BO3MOXHO  MCIIOJIb30BAaHUE  BUJEOMATEpHUANioB), IMPU3HAKOB  IPOTEKaHUs
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KajbllHs, alFOMUHUA, LUHKa, *ene3a (1) u xenesa
(1), meau (1), HaGarOIEHME W OMMCAHKME MPOIIECCOB OKPAIIMBAHUS IJIAMEHH HWOHAMH HATPHS,
Kamusl U Kaiblusa (BO3MOXKHO HCIIOJIb30BAaHHE BUIACOMATEPUAJIOB), UCCIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB I'MJIPOKCH/Ia AJIFOMUHUS U TUIPOKCH/IA IMHKA, PEIIEHNE SKCIIEPUMEHTANIBHBIX 3a/1a4 10
Teme «BakHelme MeTallIbl U UX COCTMHEHUS.

XuMus M OKpyxKamoLas cpeia

BemecTBa n MaTepuansl B IOBCEIHEBHOM >KM3HU YeEJIOBEKa. be3omacHoe MCIOIb30BaHUE
BEIIECTB M XHWMHUYECKHX peakiuii B ObiTy. [lepBas momMomp NpW XUMHUYECKHX OXOTax |
OTpaBJICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKPYKAIOIIeH cpeabl (MpeaenbHas A0MyCcTUMas KOHIEHTpaIUs
BerecTs, ganee — [1JIK). Poxb xumun B perieHuu 5K0I0rn4eckux npooiem.

Xumuueckuii IKCnepumenm:

u3ydeHue o0pa3oB MaTepHalioB (CTEKIIO0, CIIaBbl METAJIJIOB, MTOJIMMEPHBIE MaTepUAIIbI).

Mesicnpedmemmuuie cea3u

Peanuzanusi MeXIpeAMETHBIX CBSI3€M MPU M3YYEHUHM XUMHH B 9 Kilacce OCYIIECTBIISIETCS
yepes3 UCIOJIb30BaHKE KaK 00X €CTECTBEHHO-HAYYHBIX OHATUN, TaK U MOHSITHH, SBISIOMIUXCS
CHUCTEMHBIMU ISl OTAENBbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO01mue ecTecTBeHHO-HAYYHbIE MOHATHUS: HAYYHBIN (aKT, TUTIOTE3a, 3aKOH, TEOPHUs, aHAIIU3,
CHHTE3, Kiaccu(ukauusi, NEepUOJUYHOCTh, HAONIIOJEHHE, HKCIEPUMEHT, MOJCIUPOBaHHE,
U3MepeHHe, MOJIETb, SIBJICHUE, TAPHUKOBBIN 3(pPEeKT, TEXHOJIOTHUS, MaTepHAaIbI.



O®uznka: MaTepus, aTOM, OJJIEKTPOH, MPOTOH, HEHUTPOH, WOH, HYKIWJ, H30TONBI,
paZOaKTUBHOCTb, MOJIEKYJA, D3JIEKTPUYECKUM 3apsj, MPOBOAHMKH, IOJIYIPOBOJHUKH,
JVBJICKTPUKHU, (POTOPIIEMEHT, BEIIECTBO, TEJO, 00bEM, arperaTHOE COCTOSIHHE BEUIeCTBa, TIas,
pacTBOp, PACTBOPUMOCTH, KpUCTAIITMYECKAsl PEIIETKA, CIUIaBbl, (PU3NUECKHUEe BEIMYNHBI, €TUHUIIbI
U3MEpEHUs, KOCMUYECKOEe MPOCTPAHCTBO, MIaHEeThl, 3BE3/1b1, CoHIIE.

Buonorusi: ¢otocunres, npixanue, O6mocdepa, 3KOCUCTEMa, MUHEpAIbHBIC YHIOOPEHHS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATENIbHbIE BELLIECTBA.

['eorpadus: armocdepa, ruapocdhepa, MHHEpaNbl, TOpPHbIE MOPOJIbI, IOJE3HbIC
HCKOIaeMble, TOIUTMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O ITPEJIMETA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE PE3YyJbTaThl OCBOEHHUS MPOrPaMMBI OCHOBHOTO OOIIEro 00pa30BaHUA
JIOCTUTAIOTCS B X0/1e 00Y4YeHHs] XUMUU B €IMHCTBE Y4eOHOM U BOCIUTATEIHHON J1eATEIHbHOCTH B
COOTBETCTBUU C TPAJAUIMOHHBIMA  POCCHMCKHUMH  COIIMOKYJIBTYPHBIMH W  JIyXOBHO-
HPABCTBCHHBIMU IICHHOCTSIMH, NMPUHATHIMU B OOINECTBE MpaBUJIAMU M HOPMaMH TOBEICHUS U
CIOCOOCTBYIOT IIPOIIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALIUN O0YUYaOIIUXCS.

JIndHOCTHBIE pPE3YyJbTaThl OTPAXKAIOT TOTOBHOCTh OOYYArOIIMXCS PYKOBOJACTBOBATHCS
CUCTEMOH TO3UTHBHBIX IICHHOCTHBIX OPHCHTAIMNA W PACHIMPEHUE OIbITa JIEATCIHHOCTH Ha e€
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY U HAYYHOMY
HACJICTUIO, TIOHMMAHUS 3HAUCHUS XHMHYECKOH HAyKH B JKH3HH COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BJIAJICTh JTIOCTOBEPHOW WH(POpPMAIUEH O TEPEOBBIX JOCTHIKEHHUSIX U OTKPBITHIX
MHUPOBON M OTEYECTBEHHOW XMMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 yCTpOMCTBE
Mupa 1 o0IIeCcTBa;

2) rpaskIaHCKOT0 BOCTIMTAHUS:

MPEJICTABICHUS O COITMAIBHBIX HOpMax W TPaBWIAX MEXKIMYHOCTHBIX OTHOIICHHHA B
KOJUJICKTHBE, KOMMYHHUKATHBHOU KOMIETEHTHOCTH B 00IIECTBEHHO TIOJIE3HOH,
yueOHOMCCIIeIOBATENIbCKOM, TBOPYECKOM H JPYrMX BHJAX JEATEIbHOCTH, TOTOBHOCTH K
Pa3HOOOPA3HON COBMECTHOM ACSITEIBHOCTHU MPHU BHITIOJIHEHUH YYEOHBIX, TO3HABATEIBHBIX 337124,
BBITIOJTHCHUH XHUMHYECKHX JKCICPUMEHTOB, CO3JaHWHM YYCOHBIX IPOCKTOB, CTPEMJICHHS K
B3aMMOINIOHMMAHHUIO M B3aUMOIIOMOIIIM B TpOIIECCe 3TON y4eOHOH AeaTelbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE MOBEACHHE U MIOCTYIKH CBOMX TOBAPHUIIEH C TO3UIIMH HPABCTBEHHBIX U MPABOBBIX
HOPM C Y4ETOM OCO3HAHHUS NOCJIEACTBUN MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMS

MHUPOBO33PEHYECKUE  TPEJACTABICHHUS O  BEIIECTBE M  XMMHYECKOM  peaKIIuH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKH M COCTaBISIONIME OCHOBY JUIS
MOHWMAaHUS CYITHOCTH HAYYHOH KapTUHBI MUpPa, IPEICTABICHHS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHUS TIPHUPOJIBI, B3AMMOCBS3SIX YCIIOBEKA C MPUPOTHONU CPEIO, O PO XUMHUHU B TIO3HAHUU
9THX 3aKOHOMEPHOCTEI;

MO3HABATEIIbHBIE MOTHUBBI, HAIPABIICHHbIE HA IMOJIyYeHHWE HOBBIX 3HAHUN MO XHMHH,
HEOoOXOUMBIC JUII OOBSCHEHUS HAOJFOaeMbIX TMPOIECCOB W SBJICHHMA, ITO3HABATEIHHOM,
WH(OPMAITMOHHON W YUTATEILCKON KYJIBTYpPhI, B TOM YHCJIE HAaBBIKOB CAMOCTOSITEIIEHON PabOTHI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOH JUTEpaTypOl, MOCTYMHBIMH TEXHUYECKHUMH CpPEICTBAMHU
WH(OPMAIIMOHHBIX TEXHOJIOTHI;

WHTEpEC K OOYYCHHWIO M TO3HAHMIO, JTIOOO03HATEIHHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHONW M HMCCIIEIOBATEIBCKON JEATEIHHOCTH, K OCO3HAHHOMY BBIOOPY
HATNPaBIEHHOCTU U YPOBHS O0Y4YECHHUS B NalbHEHIIIEM;

4) popMHUpPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HaHHE [ICHHOCTH U3HHU, OTBETCTBEHHOI'O OTHOILLIEHUS K CBOEMY 3/I0pPOBbIO, YCTAHOBKHU
Ha 370pOBbIH 00pa3 >KU3HU, OCO3HAHUE TIIOCIEACTBUN M HENPUSITHE BPEIHBIX MPUBBIYEK
(ynorpeOyieHUsI aJKOTrojsi, HApPKOTHKOB, KypeHHs), HEOOXOJUMOCTH COOJIIOJICHHS IPaBHI
0€30MacHOCTH NP OOPAICHUH ¢ XUMHUYECKUMHU BEIIECTBAMH B OBITY M PEAIbHOM JKU3HU;

5) TPy10BOT'0 BOCIIMTAHMS



MHTEpPEC K MPAKTUUYECKOMY M3y4eHUIO MpodeccHil 1 Tpyaa pa3InyHOro poja, YBaKEHUE K
TPYLy U pe3yjbpTaTaM TPyAOBOU IEATEIBHOCTH, B TOM YHCJIE HA OCHOBE IPUMEHEHUS IPEIMETHBIX
3HAaHMW 10 XHWMHH, OCO3HAHHBIA BBIOOp WHIUBUAYAIbHOW TPAEKTOPUU MPOJOLKEHHUS
o0pa3oBaHusl C Y4€TOM JIMUYHOCTHBIX HHTEPECOB M CIOCOOHOCTHM K XHMMHUHU, OOIIECTBEHHBIX
UHTEPECOB U MOTPEOHOCTEH, ycHemHol mnpodecCHOHATbHON NeATEeIbHOCTH U Pa3BUTHUS
HEOOXOIUMBIX YMEHUH, TOTOBHOCTH aJTAITUPOBATELCS B IPOGECCHOHATBLHOU CPE/IE;

6) 9K0JIOrH4eCKOr0 BOCTUTAHUS:

9KOJIOTHYECKH 11e1eCO00pa3HOe OTHOIICHHE K MPUPOJIe KaK UCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAaHMS, MOHUMAHUE IIEHHOCTH 3J0POBOro U Oe30omacHoro obpasza KHU3HH,
OTBETCTBEHHOE OTHOUICHHE K COOCTBEHHOMY (DH3MUYECKOMY M TICUXHYECKOMY 3I0POBBIO,
OCO3HAHHE IIEHHOCTH COOJIIO/ICHHSI TIPaBUII 0€30IaCHOTO TIOBEACHUS MPH paboTe C BEIIECTBAMH,
a TAaK)K€ B CUTYyAlUAX, YTPOKAOIIKX 30POBbIO U )KU3HU JTIOJEH;

CIIOCOOHOCTH NMPUMEHSTH 3HAHUS, MTOJTyYaeMble IIPU U3YYCHUH XUMHH, AJIs pEIICHUS 3aj1a4,
CBSI3aHHBIX C OKPYXKAIOLIEH MPUPOJHON CPEAOM, ISl TMOBBILICHUS YPOBHS 3KOJIOTHYECKOMN
KYJBTYPBI, OCO3HAHUS TJIOOATBHOTO XapaKTepa SKOJIOTUIECKUX MPOOIEeM U MyTeH WX pelIeHus
MOCPEJICTBOM METOJOB XUMUH, HKOJIOTHYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJCTBOBAaTbCS UM B
MI03HABATEJIbHON, KOMMYHUKATUBHOM U COLMATIbHOM MPAKTHKE.

METANPEAMETHBLIE PE3YJIbTATbBI

B cocraBe MerampenMeTHBIX pe3yIbTaTOB BBIICISIIOT 3HAYMMBIE Ui (OPMHPOBAHUS
MHUPOBO33pEHHUsI OOIICHAYYHbIE MOHATHUS (3aKOH, TEOPHS, MPUHIUI, THIOTe3a, (akT, cUcTeMa,
Ipoliecc, SKCIEPUMEHT U JIPYroe.), KOTOpble UCHOIb3YIOTCA B €CTECTBEHHO-HAYYHBIX YUYEOHBIX
IpeIMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUM M3 ATUX MPEeIMETOB (POPMUPOBATH MPEICTABICHHUE O
LEJIOCTHOW HayyHOW KapTHMHE MHpa, U YHUBEpCalbHble ydeOHble NeHCTBUS (I10O3HABaTENbHbIE,
KOMMYHHUKATHBHBIC, PETYIATUBHBIE), KOTOpble oOecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IJIAHUPOBAHUIO M OCYILECTBIECHUIO YUeOHO! eATEIbHOCTH.

ITo3naBaTe/bHBbIE YHMBepPCcaJbHbIe YUeOHblIe AelicTBUS

ba3oBrble JJornyeckue 1eMCTBHSA:

YMEHHS MCIOJIB30BaTh MPUEMBI JIOTUYECKOTO MBILIJICHUS] IPU OCBOCHUM 3HAHUM:
PacKpbIBaTh CMBICII XMMUYECKUX MOHITHH (BBIAEIATH UX XapaKTepHbIE MPU3HAKH, YCTAHABIUBATD
B3aMMOCBSA3b C JAPYTUMHU MOHSTHSIMH), WCIIOJIb30BATh IMOHATHS JJi1 OOBSACHEHHUS OTAEIbHBIX
(bakTOB U SIBICHUMN, BBIOMPATh OCHOBAHMS U KPUTEPUH IS KiTacCU(DUKAIIMM XUMUYECKUX BEIIECTB
U XUMHUYECKUX PEaKIMil, yCTaHABIMBATh MPUYMHHO-CIICJICTBEHHBIC CBS3U MEXIYy OOBEKTaMHU
U3Yy4YEHUs, CTPOUTH JIOTUUECKHE PACCYXIECHHsS (MHAYKTUBHBIC, NEAYKTHUBHBIE, MO aHAJIOTUH),
JlenaTh BBIBOJIBI M 3aKJIFOUYEHHS;

yYMEHHE MPUMEHSTHh B Ipoliecce MO3HAHMS MOHATHUS (TMPEAMETHbIE U MEeTalpeIMETHbIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCHOJb3yeMble B XUMHH, NPeoOpa3oBbIBATH MHIMPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJ DJIEMEHTA),
Xumuueckass ¢GopMylia M ypaBHEHHE XUMHUYECKOHM peakuu — TMpU pelIeHud YydeOHo-
MIO3HABATENIBHBIX 3a/1a4, C Y4ETOM OSTHX MOJENbHBIX MPEJACTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3YyYaeMBIX OOBEKTOB — XHMHUYECKHX BEIIECTB U
XUMHUYECKHX PEAKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIICACTBCHHBIE CBSI3U U
MIPOTUBOPEYMS B N3yYaEMBbIX MPOIECCAX U SABJICHUSIX.

Ba3oBrble ucciaenoBareLCKue AeiCTBHSA.

YMEHHME HCIOJIb30BaTh MOCTABJICHHBIE BOIPOCHI B KAay€CTBE MHCTPYMEHTA IO3HAHUSA, a
TakKe B KayecTBE OCHOBHI i (OPMUPOBAHUS THUIIOTE3BI IO TMPOBEPKE MPABHILHOCTU
BBICKA3bIBAEMBIX CYKJICHHII;



NpUOOpETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHMU3AMM U MPOBEACHUIO YYCHHUYECKUX
HKCIEPUMEHTOB, YMEHHE HA0I0IaTh 32 XOJI0OM MPOIIECcca, CAMOCTOSTEIBHO TPOTHO3UPOBATH €T0
pe3ynbTar, (opMyIHpoBaTh O0OOIICHHS W BBIBOABI MO pe3yiabTaTaM HpPOBEAEHHOIO OIbITA,
UCCJIEIOBAHMSI, COCTABIISATh OTUET O MPOeNIaHHOM padoTe.

PatGora ¢ undopmaunmeii:

YMEHHE BBIOUPATh, aHATHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIIHIO PA3ITMYHBIX BUJIOB
1 (HOpM IIPEJICTABICHHUS, TTOJTYyIaEMYIO M3 Pa3HBIX HCTOYHHKOB (HAyYHO-TIOMYJSPHAS IUTEpATypa
XUMHYECKOT'0 COJIepKaHus, CIIpaBOYHbIe TocoOus, pecypcsl HTepHeTa), KpUTHUECKH OLIEHUBATh
MPOTUBOPEUYUBYIO U HEOCTOBEPHYIO HH(POPMAIHIO;

YMEHHE MPUMEHSTH Pa3IUYHbIE METOJIBI M 3aIIPOCHI TIPU MMOUCKE U 0TOOpEe MH(POPMAIIUU U
COOTBETCTBYIOIINX JIAHHBIX, HEOOXOIMMBIX JIJISl BBIMTOJTHCHUS YI€OHBIX M MIO3HABATEIBHBIX 3314
onpeAenéHHOro THIA, MPUOOPETeHHE OMbITa B OO0JACTH HUCHOIB30BaHUS HH(OPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTUH, OBJIa/IEHUE KYJIbTYpOil aKTUBHOTO HMCIIOIb30BAHMS Pa3IMUHbIX
MOWCKOBBIX CHCTEM, CaMOCTOSTEIBHO BBIOMPATh ONTHUMAIBHYIO (OpPMY MpeaCcTaBICHUS
uH(pOpMAIMM ¥ WJUTIOCTPUPOBATH pEIIaeMbIe 3a/1a4dl HECIOXKHBIMA CXEMaMH, JuarpaMMaMH,
apyrumu popmamu rpaduKu ¥ UX KOMOUHAIIUSAMU;

YMEHHE HCMOJIb30BaTh W aHAIM3UPOBATh B Mpollecce YYEOHON W HCCIeI0BaTENbCKOU
JESTSIIbHOCTH HH(POPMAIIMIO O BIMSHUU IPOMBIIUICHHOCTH, CEITLCKOTO X0351CTBA U TPAHCIIOPTA
Ha COCTOSIHHE OKPY’KaIOLIeH TPUPOJHON CPEJIBI.

KoMMmyHHKaTHBHBIE YHUBEpCAJIbHbIC y4eOHbIe 1eiiCTBHUS:

YMEHHsI 3aJaBaTh BOIPOCH (B XoJe auanora ©u (WIM) IJUCKYCCHH) MO CYIIECTBY
oOcyxmaeMoll TeMbl, (HOPMYIHPOBATH CBOM TPEIOKEHHUS OTHOCHUTEIFHO BBITIOJHEHUS
MPEJI0KEHHOM 3a/1a4u;

YMEHHUsI PEACTABIATH MOMyUYEeHHBIE PE3yNbTaThl MO3HABATEIBHOMN AESITETHHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JeNaTh MPE3CHTALUI0 PE3yIbTAaTOB BBIMOJIHEHUS XUMHYECKOTO
JKCIIEpUMEHTa (J1a00paTOPHOTO OMBITA, JaOOpaTOPHON pPAOOTHI MO WMCCIIEIOBAHUIO CBOMCTB
BEIIIECTB, YU€OHOTO MPOEKTA);

YMEHHsI y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHUKAMHM B COBMECTHOW MO3HABATEIBLHON U
HCCIIEIOBATENLCKON NEATEeIbHOCTH TpPU PELICHUH BO3HHMKAIOMIMX MpoOieM Ha OCHOBE yuéTa
OoOLIMX HMHTEPECOB M COIJIacOBaHMs MNO3UIMI (0OCyXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
IITYPMBI», KOOPJAWHAIMS COBMECTHBIX JCHCTBHIA, ONPEICICHIEe KPUTEPHUEB 0 OIICHKE KauyecTBa
BBHITIOJTHEHHON PaOOTHI U IPYTHE).

PeryasiTuBHbIe YHUBepPCaJbHbIE y4eOHbIe 1eiiCTBUS:

YMEHHUE CaMOCTOSITENIHO OTPEACIATh e NeSTeIbHOCTH, JIAHUPOBATh, OCYIIECTBIISATD,
KOHTPOJIMPOBATh W TPH HEOOXOJMMOCTH KOPPEKTHPOBATh CBOIO JICATEIHHOCTH, BBIOMPATH
Haubosee 23 GeKTUBHBIE CIOCOOBI pelIeHUs YIeOHbBIX 1 TO3HABATENbHBIX 3314, CAMOCTOSTEIHHO
COCTaBIISITh UM KOPPEKTUPOBATH MPEJIOKEHHBIN aITOPUTM JEHCTBHUI TPH BHIITOJIHEHUH 3a1aHUI
C y4€TOM TIOJNydEHHUS HOBBIX 3HAHUH 00 HM3ydaeMbIX OOBEKTaX — BEIIECTBAX W PEAKIUsAX,
OIICHUBATh COOTBETCTBHUE IMOJIyYEHHOTO pe3yJbTaTa 3asBICHHOW IeNIM, YMEHHE MCIIOIb30BaTh U
AHAIM3UPOBATH KOHTEKCTHI, MPEJIaraeéMbIe B YCIIOBUU 3aJITaHUH.

MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMeTHBIX pPeE3yJabTATOB 10 OCBOEHHIO 0053aTEIbHOIO COAEPIKAHUA,
YCTAaHOBJICHHOTO JIaHHOW denepasbHOH pabodeil mporpaMMoi, BBIACIAIOT: OCBOCHHBIC
oOydJalmuMuCcs Hay4dHbIe 3HAHUS, YMEHHS H CIOCOOBI JAeicTBUM, crenuduueckue s
npeaIMeTHOM o0nacTu «XUMHUS», BUIBI JCATEIBHOCTA IO TOJIYYCHHIO HOBOTO 3HAHHUS, €T0
MHTEPIIPETANU, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYalIUSX.



K konny oOyuenusi B 8 kjacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKUX MOHATHUN: aTOM, MOJIEKYJa, XUMHUYECKUN
AJIEMEHT, TMPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMeCh (OAHOpPOAHAS U
HEOJIHOPO/IHASA), BAJIEHTHOCTb, OTHOCHUTEJIbHAs aTOMHas M MOJEKyJspHas macca,
KOJIMUECTBO BEIIECTBA, MOJIb, MOJIIPHAs Macca, MaccoBas A0Jsl XUMUYECKOTO JIEeMEHTa
B COCIMHEHUHM, MOJSPHBIA OO0BEM, OKCHJ, KHCJIOTa, OCHOBAaHHME, COJIb,
AJIEKTPOOTPHUIATEIILHOCTh, CTCTICHb OKUCIICHHSI, XUMUYECKasi peaKns, KIaCCUPUKAIIHS
peaxkuii: peakiuu COeIMHEHUs, PEaKUU Pa3I0KEeHHs], peaKIIMK 3aMEIICHUs, PeaKlun
oOMeHa, 7K30- U SHIAOTEPMHUUYECKUE PEaKIUH, TEIUIOBOM 3P deKT peakiuu, SApo aToMa,
AJICKTPOHHBIA CJOW aroMa, aTOMHas OpOWTalb, paguyC aroMa, XUMHUYECKas CBS3b,
MOJISIpPHAsE M HETOJspHas KOBAJIEHTHAs CBS3b, MOHHAs CBS3b, WOH, KaTHOH, aHWOH,
pacTBOp, MaccoBasi JI0JIsI BellecTBa (MPOIIEHTHAs KOHIIEHTPALKs1) B pacTBOPE;
WJUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHUYECKHX IMOHATUM WU TPUMEHSTH 3TH
MOHSITHS IIPH OMUCAHUH BEIECTB M UX MPEBPAIICHU;

UCIIOJIb30BAaTh XHMHYECKYI0 CHMBOJIUKY JJISi COCTaBJICHHS (OpPMyYT BEIIECTB U
YpaBHEHUN XUMHUYECKUX PEaKLUi;

OTIPE/ICIIATh BAJICHTHOCTh aTOMOB JJICMEHTOB B OWHAPHBIX COCAMHCHHSX, CTEICHBb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJICKHOCTh BELIECTB K
onpeAeNéHHOMY Kiaccy COEAUHEHMM 1o ¢opMmyiaMm, BHJA XHUMHUYECKON CBS3U
(koBasIeHTHAs! ¥ MOHHAs) B HEOPTAaHUYECKUX COCTMHEHUSIX

packpbiBaTh cMbica Ilepuoguueckoro 3akona /. 1. MeHneneeBa: 1€eMOHCTPUPOBATH
MOHUMAaHWE TEPUOJANYECKOM 3aBHCHMOCTH CBOMCTB XHUMHUYECKHUX JJIEMEHTOB OT HX
nonoxeHuss B Ilepumonnueckoid cucTemMe, 3aKOHOB COXPAHEHHUsI MacChl BEILECTB,
MOCTOSIHCTBA COCTABa, ATOMHO-MOJIEKYJISIPHOTO yU€HUs, 3aKOHa ABOTaJIpo;

OMKCHIBATh M XapakTepus3oBaTh TabmuuHyto (opmy Ilepuoamueckoit cucTeMbl
XUMHYECKHX JJIEMEHTOB: pa3lnuyaTh MOHATUS «TJaBHas moArpymma (A-rpymnma)» u
«mmobounast moxarpynmna (b-rpymma)», Maneie W OOJbIIME TEPUONBI, COOTHOCHUTH
0003HaueHMsI, KOTOpble UMeroTcst B Tabnuie «l[lepuonnueckas cucreMa XUMHUYECKHX
sanemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHSI aTOMOB
XUMHYECKHX DJIIEMEHTOB (COCTaB M 3apsi sApa, o0Ilee YHCIO JJICKTPOHOB H
pacipeneneHne uxX 1Mo JICKTPOHHBIM CJI0SIM);

KIIACCU(UITUPOBATh XUMUYECKUE DIIEMEHTHI, HEOPTaHNUYECKHUE BEIIECTBA, XUMUUICCKUE
peaknuu (IO YUCIY M COCTaBY YYacTBYIONIMX B PEAKIMH BEIIECTB, MO TEILIOBOMY
apdexry);

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB PA3TUIHBIX
KJIaCCOB, NOATBEpPKJas  ONUCAaHUWE MpUMEpPaMH  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEaKLIUi;

MIPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTHM OT MX KAa4ECTBEHHOT'O COCTaBa,
BO3MOXXHOCTH MPOTEKAHMSI XUMUYECKUX MTPEBPALICHUH B Pa3IMYHBIX YCIOBUSX;
BBIYHCIIATH OTHOCUTEIBHYIO MOJIEKYISIPHYIO U MOJISIPHYIO Macchl BEIIECTB, MaCCOBYIO
JIOJTF0 XUMUYECKOTO dJIEMEHTa 10 (hOpMyJie COSAMHEHHsI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUEThI 10 YPaBHEHUIO XUMUYECKOM peaklnu;

MPUMEHSATh OCHOBHBIE OMNEPALMH MBICIUTEILHON AEATENIHbHOCTH — aHAJIU3 U CUHTE3,
cpaBHEHHE, 0000IICHUE, CHCTEMATH3alNI0, KIACCU(UKAIINIO, BBISBICHHE MPUYUHHO-



CIIEICTBEHHBIX CBSI3€H — ISl M3YYEHHUs CBOMCTB BEUIECTB M XUMHUYECKUX PEaAKIIHA,
€CTeCTBEHHO-HAYYHBIE METO/IbI TO3HAHUS — HAOII0IeHUE, U3MEPEHUE, MOJICTUPOBAHHE,
AKCIIEPUMEHT (peajbHbIl U MBICICHHBIN);

ClIeZIOBaTh MpaBUJaM TOJB30BAHUS XMMHUYECKOH TOCYyIOoM H  J1abOpaTOPHBIM
o0opy/soBaHUEM, a TaKXke IMpaBWiIaM OOpallleHUs C BEUIECTBAMU B COOTBETCTBHH C
MHCTPYKIHUSMU MO BBIMOJIHEHUIO 1a00paTOPHBIX XUMUYECKUX OIIBITOB MO MOJIYUYEHUIO U
coOMpaHHi0 Ta3000pa3HBIX BEMmECTB (BOAOPOJAa M KHCIOPOJIA), MPHUTOTOBICHHIO
PacTBOPOB € ONPEACIEHHON MAaCCOBOM J0JIEW paCTBOPEHHOrO BELIECTBA, INIAHUPOBATH
U MIPOBOAMTH XUMHUYECKHE SKCIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IlEJoYeH U
KHCJIOT C TIOMOIIbIO MHIUKATOPOB (JIakMyC, (peHosdTanenH, METUIIOPaHK U Jpyrue).

K konny oOyueHus B 9 kiacce NpeIMETHbIE pe3ylbTaTbl HA 0A30BOM YpPOBHE JOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTH Yy O0YUaIOLIUXCSl YMEHUI:

PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IOHATHUN: XUMHUYECKUH 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATHOH, aHHOH, IIPOCTOE BELIECTBO, CJI0KHOE BELECTBO, BAJIEHTHOCTb,
JEKTPOOTPULIATENBHOCTD, CTENEHb OKUCICHMS, XUMUYECKass PEaKLUs, XMUMHUYECKas
CBSI3b, TEIUIOBON 3((EeKT peakluu, MOJb, MOJSIPHBIA 00BEM, pPacTBOP, IEKTPOJIUTHI,
HERJIEKTPOJIUTHL, DJIEKTPOJIUTHYECKAs JUCCOLMAIUS, peaklUud HOHHOrO OOMEeHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTUMBbIE PpEaKIIUH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCIUTENb,  BOCCTAHOBUTEIIb,
OKHCJICHME M BOCCTaHOBJIEHUE, AJIOTPONMs, aM(OTepHOCTb, XMMHUYECKas CBS3b
(KoBaJIeHTHasi, WOHHAs, MeETaJJIMYecKas), KpUCTAJUIMUecKas pemeéTka, KOppo3us
METAJIJIOB, CIUIaBbl, CKOPOCTb XHMHUYECKOH peakIuu, MpeleNbHO IOIyCcTHUMas
xkoHueHTpauus [TJIK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IMOHSATHI U MPUMEHSTH 3TH
MIOHSITHS IIPU ONIMCAHUM BELLECTB U UX IPEBPAICHUN;

UCIIOJIb30BaTh XHMHYECKYI0 CHMBOJIMKY JUISI COCTaBi€HHUsS (OpMyn BeEIIecTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

ONpEAeNATh BaJEHTHOCTh M CTENEHb OKUCJIEHHUS XUMHUYECKHMX JJIEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIACCY COCNMHEHHH 1o (opmysam, BUJ XUMHUYECKON CBsI3U (KOBAJIGHTHAs, MOHHAs,
METaJIJIMYecKasl) B HEOPraHMYEeCKMX COEIMHEHUSX, 3aps]l HOHA IO XUMHYECKOH
dopmyre, xapakTep Cpelbl B BOAHBIX PAacCTBOPAX HEOPraHWYECKUX COCTUHEHUH, THII
KPUCTAJTIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMmblca Ilepuoanueckoro 3akona JI. . MenneneeBa U 1eMOHCTPUPOBATH
€ro MOHUMAaHME: ONMMCHIBATH U XapaKTepu3oBaTh Tabnuunyio ¢opmy Ilepuoanyeckoit
CUCTEMBbl XMMHUYECKHUX OJJIEMEHTOB: pa3linyaTh IMOHATUS «rJaBHas mnoAarpynna (A-
rpynna)» u «mnobounas mnoxrpynmna (b-rpynma)», manele u Ooyblue MEPUOBI,
COOTHOCHUTbH 0003HAUEHUSI, KOTOPbIE UMEIOTCS B IEPHUOAMYECKON TaOIHUIIE, C YUCIOBBIMU
XapaKTEpUCTUKAMU CTPOEHHS aTOMOB XMMMUYECKUX JIEMEHTOB (COCTaB M 3apsl sA1pa,
00111ee YMCIIO AIEKTPOHOB M PACIIPEACIICHHE MX IO AJIEKTPOHHBIM CJIOSIM), OOBSICHATH
o0IKe 3aKOHOMEPHOCTH B H3MEHEHHMU CBOWCTB JJIEMEHTOB M HX COEIUHEHUH B
Ipejienax MaJbIX IEPUOJIOB U TNIABHBIX MOArPYHI € YUETOM CTPOEHUS UX aTOMOB;
KJaccu(puuupoBaTh XMMUYECKHE JIEMEHTHI, HEOPraHWYECKHE BEIIECTBA, XUMUUECKUE
peakuuu (110 YKMCIy M COCTaBy Y4YacTBYIOIIMX B PEAKIMM BEUIECTB, MO TEIIIOBOMY
3 deKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHS] XUMUYECKHX 3JIEMEHTOB);



XapakTepu3oBaTh (OMUCHIBATh) o0OLIMEe U crHeuuduyeckrue XHUMHUYECKHE CBOMCTBa
IIPOCTBIX U CIIOKHBIX BEIIECTB, MOATBEPK/Ias OMKUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHHH COOTBETCTBYIOINX XUMHUECKUX PEAKIINH;

COCTaBJISITh YPAaBHEHUS 3JICKTPOIUTUYECKON TUCCOLMALMU KUCIOT, IeJIouel U COJeH,
MOJIHBIE U COKpAIIEHHBIC YPABHEHUS PEaKIil HIOHHOTO 0OMeHa, YpaBHEHHS PEaKIUH,
NOJATBEPXKIAIONIMX  CYIIECTBOBAHME TI'E€HETHYECKOHW CBA3M MEXAY BeElIeCTBAMU
pa3IMYHbIX KJIACCOB;

PacKpBIBaTh CYIIHOCTh OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKUUH MOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOT0 OajaHca ITUX PeaKIuii;

IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX CTPOEHHS, BO3MOXKHOCTH
MPOTEKAHUS XUMHUYECKUX MPEBPAILIEHUN B Pa3IMYHBIX YCIOBUSX;

BBIUUCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYEO MacChl BEILIECTB, MacCOBYIO
JIOJIF0 XMMHUYECKOTO dJIeMEHTa 1Mo (opMylie COSIMHEHHsI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAMUTH PACUYETHI MO0 YPABHEHHIO XUMHUYECKON PEaKLny;

coOnrofaTh MpaBuja MOJB30BAHUS XUMUYECKOM TMOCYyI0M ©  J1abopaTOpHBIM
o0opyIoBaHWEM, a TaK)Ke IMpaBHja OOpaIIeHUs C BEHIECTBAMH B COOTBETCTBUU C
MHCTPYKIHUSMHU T10 BBITIOJIHEHUIO Ta00PAaTOPHBIX XUMUYECKUX OIIBITOB IO MOTYYCHUIO U
coOupaHHIo ra3000pa3HbIX BEIIECTB (aMMHUaKa U YTIIEKUCIIOTO ra3a);

IPOBOJUTH PEAKLMH, TOATBEP)KIAIOIINE KAYECTBEHHBIM COCTaB PA3JIMYHBIX BEUIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOpHUI-, OpoMHI-, MOAMUI-, KapOoHar-, (ocdart-,
CHIIMKAT-, cynb(aT-, THIPOKCHA-WOHBI, KATHOHBI aMMOHHMS W HWOHBI HM3yYCHHBIX
METAaJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAaHMUECKUX BEIIECTB;
NPUMEHSITh OCHOBHBIC OTIEPAIMH MBICIHTEIBHON NEATETbHOCTH — aHAJIU3 W CHHTE3,
cpaBHeHHE, OOOOIIEHHE, CHUCTEeMAaTU3aIlUI0, BBISBICHWE NPUIMHHO-CIIEICTBEHHBIX
CBsi3el — JUId W3Yy4YeHHs] CBOMCTB BELIECTB M XMMUYECKHMX PpEaKIil, eCTeCTBEHHO-
Hay4HbIe METO/1bl TO3HAHUS — HAOJI0ICHNE, U3MEPEHHE, MOIETTUPOBAHNE, IKCIIEPUMEHT
(peasbHBIN U MBICJIEHHBIH).



TEMATHYECKOE INTAHUPOBAHUE

8 KJIACC
Koan4yecTBO 4acoB
Ne HaumeHoBaHue pa3jieioB u deKkTpoHHbIE (LM (POBbLIE)
n/m TeM NMPOrpamMMbl Bcero Kourpoasupie Hpaxrueckue o0pa3oBaTe/ibHbIE PeCypChI
padoTshI padoTshI
Pa3znea 1. [lepBoHavaibHble XUMHYECKHE TIOHATHUSA
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 9 bubmuoreka [{OK
[PAKTUYECKOMN IeATEILHOCTH https://m.edsoo.ru/7f41837c
yesoBeKa
12 BemrecTBa 1 XUMHUYECKHE 15 1 bubnunoreka LIOK
peakuuu https://m.edsoo.ru/7f41837c
Hroro no paszneny 20
Paznen 2. BaxkHeiime npeacTaBuTe/ i HEOPraHMYECKUX BelleCTB
21 Boznyx. Kucnopoa. [lonsitue 5 bu6nmorexa LIOK
00 okcuaax https://m.edsoo.ru/7f41837c
99 Bonopon. Tlonsitue o 8 1 bu6mmoteka IIOK
KHCJIOTaX M COJISIX https://m.edso00.ru/7f41837c
53 Bopa. PactBopsl. [lonsitue 06 5 1 1 bu6muoreka [JOK
OCHOBAHMAX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIACChI 11 1 1 bubmuoreka [{OK
HEOPTaHMYECKUX COCTUHEHHMA https://m.edsoo.ru/7f41837c
Hroro mo pasneny 30

Paznen 3. llepunoanueckuii 3axkoH u [lepuoguyeckas cucrema xumuideckux 3j1eMeHToB /. . MenaesieeBa. CTpoeHue aToMoOB.
Xumuueckas cBsizb. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIHU



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

[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

bu6nmmoreka [IOK
3.1 XUMHYECKHX d1eMeHTOB J[. U. 7 https://m.edsoo.ru/7f41837¢
MenaeneeBa. CtpoeHue
aToma
XUMHUYEeCKas CBS3b.
3.2 OKHCIUTEIBHO- 8 bubmiorexa LIOK
https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEJIBLHBIE PEAKITUN
Uroro no pazueny 15 bubmorexa LIOK
https://m.edsoo.ru/7f41837c
PezepBHOE Bpemst 3 bubmmorexa LIOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOIT'PAMME



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

9 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iejioB H TeM uu@poBbIe
Ne i/l P Konrpoubusie IIpakTuueckue (witcpp )
NPOrpaMMmsblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
Pa3znen 1. BeniecTBO U XUMHYECKHE PeaKIUU
[loBTOpEeHue u yrayOnenue 3HaHUM bubnnorexa [HOK
11 5 1
OCHOBHBIX Pa3JIeNioB Kypca 8§ kiacca https://m.edso0.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnuoreka [IOK
' peaxiui https://m.edsoo.ru/7f41a636
DIIEKTPOTUTHIECKAs JUCCOIHAITHSI. bubnuorexa [JOK
13 8 1 1
XUMHYECKHE PEakluu B PaCTBOpax https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3nes 2. HemeTa/ibl M X cOeIMHEHHS
21 OO11ast XapaKTepUCTHKA XUMHUYECKUX 4 1 bubnuoreka [IOK
' anemenToB VIIA-rpynmsl. ["amorenst https://m.edsoo.ru/7f41a636
| S|
' PYHIBL -€P https://m.edsoo.ru/7f41a636
COEIIMHEHUS
23| otewertos VAapymi. Aser foohop 7 ;  DuGmorelOK
' PYHHEL ’ P https://m.edsoo.ru/7f41a636
WX COCIMHEHUS
v | e , B o
' . FPYHIEL pol https://m.edsoo.ru/7f41a636
KPEMHHUH U UX COCTUHEHUS
Hroro no pazneny 25



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

Pa3gea 3. MeTaaabl M UX cOeIMHEHUA

3.1 OO01mue cBoiicTBa METAILIO 4 bubamotexa [IOK
) He CBOMCTBA MET B
B o https://m.eds00.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxkueiimue Metasuibl 1 UX COSIUHEHUSI 16 https://m.eds0o.ru/7f41a636
Wroro mo paszneny 20
Pasnen 4. Xumus u okpyxaiomas cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HU 4EJIOBEKA 3 bubmorexa HOK
' B p https://m.edsoo0.ru/7f41a636
Wroro mo paszneny 3
p BHOE BOEMs 3 bubmuorexa [JOK
C3CpBHOC Bpe https://m.edsoo0.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3ZOBATEJIBHOT'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

» Xumus: 8-# kiacc: 6a30BbIi yPOBEHB: YUEOHUK; 5-¢ u3aanue, nepepadborannoe ['adpuensa O.C.,
OctpoymoB N.I'., CnagkoB C.A. AxunonepHoe o6miectBo «M3narensctBo «lIpocBemenne»

» Xumust: 9-# kiacc: 6a30BbIi yPOBEHB: YUEOHUK; 5-¢ U3aanue, nepepaborannoe ["abpuensn
0.C., Octpoymos N.I'., Cmankos C.A. AxkumronepHoe o61miectBo «M3narenbctBo «lIpocBemenne»

METOJAUYECKHUE MATEPHUAJIBI AJI5S1 YYUTEJISL

1. 'abpuensu O. C., Bocko6oitnukosa H. I1., SlmrykoBa A. B. HactonpHas kHura yaurtesns. XuMus.
8 ki1.: Meroauueckoe rmocobue. - M.: Jlpoda, 2021.

2. I'abpuensn O. C., SAurykoBa A. B. Tetpaap 1iis 1a00paTOpHBIX OMBITOB U MPAKTUYECKUX PadoOT.
8 ki1. K yueOnuky O. C. I'abpuensna «Xumus. 8 knace». M.: lpoda, 2022.

3. I'abpuensn, O. C. Metoauueckoe nocodue k yueoHuky O. C. 'abpuensna «Xumusi». 8 knacc /
O. C. I'abpuensn. — M. : [Ipoda, 2021. — 109.

4. T'abpuensn, O. C. Meronnyeckoe mocodue k yueonuky O. C. ['abpuensaa «Xumus». 9 kiacc /
O. C. I'abpuensn. — M. : Ipoda, 2021. — 108.

5. Xumus : TexHonorndeckue kaptol k yueoHuky O. C. 'abpuensna «Xumus. 8 Kiace» :
Meroaudeckoe mocoowue / JI. . AcanoBa. — M. : JIpoda, 2020

6. Xumus : TexHosornyeckue kaptol K yueoHuky O. C. 'abpuensna «Xumus. 9 kinacey :
Metonudeckoe mocooue / JI. . AcanoBa. — M. : [Ipoda, 2018

7. Xumus. 8 ki1.: KonTposnbHbIe U TpoBepouHble paboTel k yueOHuky O. C. 'abpuensHa «Xumus.
8» / O. C. I'abpuensn, I1. H. bepeskun, A. A. YimakoBa u ap. - M.: [lpoda, 2022. nanHble

HU®PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
bu6nmoreka [IOK
http://www.chemnet.ru I'azera «Xumusi» u cait 1uig yuutens «5 uay Ha ypoK XUMUN»
http://him.1september.ru Enunas xomnekuus L{OP: [IpenmerHas Komnekus «XuMus
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHbBIC SIKCTIEPUMEHTBI: XHUMHUSI.
Komnekus Poccuiickoro o0meo0pa3oBaTesHOTO MopTajia
http://experiment.edu.ru AJIXUMUK: caiit JI.}O. AnukOGepoBoii
http://www alhimik.ru Bcepoccuiickast onumnuana mkoJIbHUKOB 110 XUMHH
http://chem.rusolymp.ru Opranudeckas XuMus: JEKTPOHHBIA YI€OHUK JJI1 CPEAHEH IIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: JIEKTPOHHBIN YUEOHHK
http://www hemi.nsu.ru OTKpbITEINA KOIEIHK: XUMUS
http://www.chemistry.ru JlucTaHIIIOHHAs ONIMMITHA/IA TI0 XUMHU: TEJICKOMMYHHUKAITMOHHBIH
00pa30BaTeNbHBII MPOEKT



IMPHUJIOKEHUA

MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHS OCHOBHOM
OBPA30BATEJIbHOM ITPOI'PAMMBI

8 KJIACC
Kon .
IDOBEDIEMOLo IIpoBepsiemble npeaMeTHbIE Pe3yJbTAThI 0CBOEHHUSI OCHOBHOM
posep 0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs
pe3yjabTara
1 [To Teme: «IlepBoHaYanbHBIE XUMHUYECKHUE TTOHATHUS)

pacKpbIBaTh CMBIC OCHOBHBIX XHUMHYECKHX TMOHSTHH: aTOM,
MOJIEKYJIa, XUMHYECKHH D3JIEMEHT, IPOCTOE BEILECTBO, CIIOKHOE
BEIECTBO, CMECh (OAHOpPOJIHAs M HEOAHOPOJHAs), BAaJEHTHOCTb,
OTHOCHTENbHAasl aTOMHAasi W MOJEKYJspHash Macca, KOJIMYECTBO
11 BEILECTBA, MOJb, MOJIIPHAs Macca, MaccoBas IOl XMMHYECKOTIO
3JIEMEHTa B COEAMHEHUH, MOJISIPHBIN 00BEM, XUMHYECKAsh PEaKIys,
KmaccuuKanus — peakuumid: peakuud — COCAMHEHUS, PeaKIuH
pa3lIoKEeHUs, pPEeaKknuu 3aMelICHUs, peakuuu OOMeHa, 3K30- |
SH/IOTEPMHUYECKUE PEAKIMH, TEIUIOBOH A(PPEKT peakiuu, pacTBop,
MaccoBasi JI0JIs BellecTBa (MPOLEHTHAs KOHIIEHTPAIKsi) B PacTBOpe

HUIUTIOCTPUPOBATE B3aUMOCBSA3b OCHOBHBIX XMMHUUYCCKHX MOHATHH 1

12 MPUMEHSTh 3T MOHATHS IIPU OMMCAHUM BEIIECTB U MX MTPEBpaIleHU

13 HCTIONb30BATh XUMHUECKYIO CHMBOIMKY JUL COCTAaBIICHNA bopmyn
BEIIECTB M YPAaBHEHHH XUMUYECKUX PEaKIUi
pacKpbIBaTh CMBICI 3aKOHOB COXPAHEHMsSI MacChl BEIIECTB,

1.4 IIOCTOSIHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHOIO YYE€HHs, 3aKOHa
ABorazipo

15 ONpEAeNsATh BaJEHTHOCTh AaTOMOB DJJEMEHTOB B OMHAapHBIX
COEIMHEHUSIX

16 KJIaccu(UIUpPOBaTh XUMHYECKUE PEAKUMU (IO YUCIY M COCTaBY
Y4acTBYIOUIUX B PEAKIIMH BEIIECTB, M0 TEINIOBOMY 3D (HEKTY)

17 BBIUUCIIATE OTHOCUTENBHYIO MOJEKYISPHYIO U MOJSIPHYIO MaccChl
BEIIECTB

18 BBIUYHCIISITH MACCOBYIO JIOJII0 XMMHUYECKOrO 3JIeMEHTa 1o dopMmyiie
COEIMHEHMS,

1.9 BBIYHCIISITH MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE
MPUMEHSTh €CTECTBEHHOHAYYHbBIE METO/IbI I03HAHMS — HAOJI0JICHNE,

1.10 U3MEpEeHUe, MOJEIUPOBAaHUE, OKCIEPUMEHT  (pealbHbId U
MBICJICHHBIN )

2 ITo Teme: «BakHelne npeacTaBUTEIN HEOPIaHUUYECKUX BELIECTBY

21 pacKpbIBaTh CMBICT OCHOBHBIX XHUMHUYECKUX MOHITUN: OKCHI,
KHCJI0Ta, OCHOBaHUE, COJIb

29 OIpEAEIATh NMPUHAJIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJIAcCy

coeTMHEeHHH 1o popmyiam

2.3 KJIACCU(PUITUPOBATh HEOPTAHMYECKUE BEIIECTBA




2.4

2.5

2.6

2.7

XapaKTepu30BaTh (OMHCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA
BCIHICCTB PA3JIMYHBIX KJIACCOB, IMMOATBCPIKAAA OIMMMCAHUC ITPpUMEpaMU
MOJIEKYJISIPHBIX ~ YPaBHEHUH  COOTBETCTBYIOUIUX  XMUMHYECKUX
peakuuii

IIPOTHO3UPOBATH CBOMCTBA BCIICCTB B 3aBHCHMOCTH OT HX
KaueCTBEHHOI'0 COCTaBa, BO3MOXHOCTH MPOTEKAHUS XHUMHUYECKUX
IIPEBPALICHUM B PA3JIMYHBIX YCIOBUAX

CIIEI0BAaTh IIpaBHJIaM IIOJIb30BAaHUSA XUMHUYECKOM IIOCYAOH U
1a00paTOpHBIM 00OpPYJOBAHUEM, a TAK)Ke MpaBUiIaM OOpallEeHUs C
BELIECTBAMH B COOTBETCTBHUM C MHCTPYKLMSIMH IO BBIIOJHEHUIO
71a00paTOPHBIX XMMHUYECKHX OIBITOB IO HOJIYYEHUIO U COOMPAHHIO
razoo0pa3HbIX BEIIECTB (BOAOPOJA U KUCIOPOJA), IPUTOTOBIECHUIO
pacTBOpPOB C OIpeaeIEHHOW MaccoBOM JloJeil pacTBOPEHHOTO
BELIECTBA, NIAHUPOBATh U MPOBOJUTH XMMUUYECKUE IKCIIEPUMEHTHI
[I0 PAcrO3HAaBaHUIO PACTBOPOB ILENOYEH U KHUCIOT C IMOMOILBIO
WHAUKATOPOB (JTAKMYC, (heHOIPTaTICHH, METHIIOPAHXK U JJPYTHE)

IIPOBOJIUTH PACYETHI II0 YPABHEHUIO XMMUYECKOM pEeaKIuU

IIo teme: «llepmomnueckuii 3akoH u Ilepuonmueckas cucrema
xumnueckux snemeHtoB [[. M. Mengeneea. CTpoeHue aTOMOB.
Xumnyeckas cBsi3b. OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKIIUN

3.1

PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX MOHATUMI: SOpO aTOMa,
ANEKTPOHHBIA CJIOM aToMa, aTroMHas oOpOuTalb, Paguyc aTroMma,
XUMUYECKas CBA3b, MOJSApPHAs M HENOJSApHas KOBAJICHTHAs CBs3b,
JJIEKTPOOTPULIATEIILHOCTE, HWOHHAs CBA3b, WOH, KATHOH, AaHWOH,
CTEIIEHb OKUCIICHUS

3.2

KJ'IaCCI/I(I)I/IL[I/IpOBaTL XUMHUYCCKUC 3JICMCHTDI

3.3

3.4

OIMCBIBATh U XapaKTepu30BaTh TabanuHyto hopmy Ileproanueckoit
CHCTEMBl XMMHUYECKHX DJIEMEHTOB: pa3jnyaTh IMOHSTHS «TJIaBHAS
noarpynna (Arpynma)» u «mobounas mnoarpynmna (brpymnma)y,
«MaJble» U «OO0NbIINEe)» EPUOIBI

packpsiBaTh cMbica Ilepuoamueckoro 3akona JI.M. Menneneesa:
JEMOHCTPUPOBaTh I[OHMMAHME NEPUOAUYECKON  3aBUCHUMOCTH
CBOMWCTB XUMHNYECKUX DJIEMEHTOB oT ux IIOJIOKCHU S B
IIepuonnueckoii cucreme

3.5

3.6

COOTHOCUTh  O0O3HAuUEHHUs, KOTOpble UMEIOTCS B  TabmuIe
«Ilepuognyeckas  cucrteMa XuMHuYeckux  anemeHtoB .M.
MenzeneeBa» C YHUCIOBBIMU XAPAKTEPUCTUKAMHU CTPOEHHUSI aTOMOB
XUMHYECKHX DJIEMEHTOB (COCTaB M 3apsAn sjapa, OOIee YHuCiIo
AJIEKTPOHOB U paclpeaeNieHue UX 0 AIEKTPOHHBIM CIIOSIM)

ONpeaAcIATb  CTCIICHb  OKHCJICHHUA  JJICMCHTOB B 6I/IHapHI)IX
COCOINMHCHUAX

3.7

OMpEeNEeATh BUJ XUMHYECKOM CBs3M (KOBaJEHTHAs M WOHHAs) B
HEOPraHUYECKUX COCAUHEHUSX

9 KJIACC




Kon
NpoBepsieMoOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrPaMMbI OCHOBHOTI'0 00111er0 00pa3oBaHus

1

Ilo Teme: «BeniecTBo M XUMHYECKast peaKkuus»

11

PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IOHATHUH: PacTBOP,
3JIEKTPOJIUTHI, HEAIEKTPOIUTHI, JIEKTPOJIUTHYECKAS AUCCOLMALINS,
peaKkIy HOHHOTrO OOMEHa, KaTajau3aTop, XMMHUYECKOe paBHOBECHE,
oOpaTumblie u HeoOpaTuMble peakuuu,
OKHUCIIUTEIIbHOBOCCTAHOBUTEIILHBIE peakuuu, OKHUCIIUTENb,
BOCCTAHOBUTENb, OKHCICHHME M BOCCTAaHOBIICHUE, aJIJIOTPOIINA,
aM(QOTepHOCTh, XUMMUECKass CBA3b (KOBaJICHTHas, MOHHAas,
MeTaJlJIn4yecKasi), KpUCTaJUIMYeCKasi peli€rka, CIUIaBbl, CKOPOCTh
XUMHYECKON peaKIu

1.2

13

14
1.5

WITIIOCTPUPOBATL B3aUMOCBA3b OCHOBHBLIX XHUMHUYCCKHUX MMOHATHHA H
IMPHUMCHATH OTHU MOHATHUA IIPU OITMCAHHUU BCUICCTB U UX HpeBpaHIGHI/Iﬁ

COCTABJISITh YPaBHEHHUS HJICKTPOJIUTUUYECKON HUCCOIMAIIN KUCTIOT,
mienodeld U coJied, MOJIHbIE M COKpAIIEHHBIE ypaBHEHUS peakiuil
HOHHOI0 0OMeHa

PacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA
MOCPEICTBOM COCTABJICHUS JICKTPOHHOr0 OajaHca 3THX PeaKIuii
MIPOBOJIUTH PACUYETHI IO YPABHEHUIO XMMUYECKOMN peaKInu

ITo Temam: «Hemeramisl m MX coeaWHEHHIA» U «MeTamnbl U HX
COCITUHEHHUS

2.1

2.2

XapakTepu3oBaTh  (OomMChIBaTH) oOmMe W crneuuduueckue
XUMHUYECKHUE CBOMCTBA MPOCTHIX U CIOXKHBIX BEIIECTB, MOATBEPKAas
OMMCaHWE TPUMEpPAMH MOJEKYIAPHBIX M HWOHHBIX ypaBHEHHI
COOTBETCTBYIOIINX XUMHUYECKUX PEAKITUN

COCTAaBJIATH YPABHCHU A peaKHI/Iﬁ, MOATBCPKAAIOIUX CYIHICCTBOBAHUEC
TeHETHYECKOM CBA3U MCKAY BCIICCTBAMU PA3JIMIHBIX KJIIACCOB

2.3

2.4

2.5

MPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHS,
BO3MOXHOCTHU ITPOTEKAHUSA XUMUYECKUX MPEBPAILCHUN B Pa3JIMYHBIX
YCIIOBHSIX

CIeAOBaTh IMpaBWUaM IMOJb30BAHUS XHUMHUYECKOW TOCYI0H U
nmabopaTOpHBIM 000pPYJOBAHUEM, a TaK)Xe MpaBUIIaM OOpalleHHs C
BELIECTBAMH B COOTBETCTBUU C HHCTPYKIHMSMH IO BBIIOJHEHUIO
71a00paTOPHBIX XMMHUYECKHX OIBITOB MO MOJYYEHUIO U COOMPAHHIO
ra3o00pa3HbIX BEIIECTB (AMMHaKa U YIIIEKUCIIOro ra3a)

HpOBO}II/ITL peaKI_[I/II/I, nonTBepmnafoume KaquTBeHHBIﬁ COCTaB
pPa3MUYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MYTEM XIOPHU-,
Opomun, womun, kapOoHat, Qocdar, cumukar, cyiabdar,
TUIPOKCUJIUOHBI, KATHOHBI aMMOHHSI, HOHBI U3YYEHHBIX METaJUIOB,
MIPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPTAaHHMUCCKUX BEIICCTB

ITo Teme: «XuMHS 1 OKpYKaroIasi cpenay

3.1

pacKpbIBaTh CMBICII OCHOBHBIX XuUMUueckux moHatuil: [TIJIK
BEILIECTBA; KOPPO3HUsI METAIIJIOB

3.2

MPUMEHITh OCHOBHBIC OIEpAIldU MBICIUTEIIBHON JIEATEITBHOCTH —
aHaJIM3 W CHHTE3, CpaBHEHHUE, 0000IIeHue, CUCTEeMAaTHU3AIIHIO,
BBISIBJICHHEC TPUYMHHO-CICACTBEHHBIX CBS3CH — I M3ydeHUS




CBOWCTB BEIIECTB M XUMHUYECKUX PEAKIUH; €CTECTBEHHOHAYYHBIE
METOABl TMO3HAHUA — HAONIOJIEHHE, M3MEpPEHHEe, MOJEIMPOBAHUE,
AKCIIEPUMEHT (pEaIbHBIA U MBICIICHHBIN )



NPHJI0KEeHHE

IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

8 KJIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COJEePKAHMS

1

HepBOHa‘IaJ'IBHBIe XHUMHUYCCKUEC ITOHATHUA

11

[Tpenmer xumun. Pons XxumMuu B )KM3HM 4eOBeKa. XUMHUS B CUCTEME HayK.
Tena u BemecTBa. PU3MUECKUE CBOWCTBA BEIIECTB. ATrperaTHOE COCTOSIHHE
BEIIECTB

1.2

13

14

[TonsiTre o MeToAax mo3HaHus B XUMHUH. YucTble BeecTBa U cMecu. CriocoObl
paszaeneHust cMecen

ATOMBI M MOJEKyJbl. XHUMUYECKHE 3JeMeHThl. CHMBOJIBI XHUMHUYECKHX
351eMeHTOB. [IpocTbie U C10XKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE

Xumuaeckasi popmyna. BaleHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB. OTHOcuTeNbHAas  aTOMHas — Macca.
OtHocuTenbHAs MOJIEKYJIsIpHas Macca. MaccoBass 10J1  XUMHYECKOrO
JJIEMEHTA B COCIUHEHUH

1.5

KomnuectBo Bemectsa. Monb. MossipHast macca. B3auMocCBsI3b KOJIMYECTBA,
Macchl W YWCIIa CTPYKTYpPHBIX €IMHHUI[ BemiecTBa. Pacu€rel mo dopmynam
XUMUYECKUX COCIUHEHUN

1.6

1.7

dusnueckue U XUMUYECKUE SIBICHUS. XUMHUUECKash peakius U e€ MpU3HaKH.
3aKOH  COXpaHEHHsI  MacChl  BEIIECTB.  XWMHYECKHE  YpPaBHEHHUSI.
Knaccugpukanuss  XUMHYeCKMX  peakiuil  (COeIMHEeHMs,  pa3jioXkKeHus,
3aMelIeHus, 0OMeHa)

XUMHYECKUN JKCIIEPUMEHT: 3HAKOMCTBO C XHMHUYECKOM TOCYAOH, C
MpaBUJIaMy pabOTHI B Tab0paTopun ¥ MpuéMaMu oOpaleHus ¢ 1ab0paTopHBIM
obopynoBaHrEM, HM3Yy4YeHHE W OINUcaHue (U3HMUYECKUX CBOMCTB 00pa3lioB
HEOPraHMYECKUX BEIIeCTB, HaOmoAeHHe (u3uueckux (ITUIaBlIeHHUE BOCKA,
TasiHHE JIbJIa, PAaCTUPAHKE caxapa B CTYIKe, KUTIEHUE U KOHJIEHCAIIUS BOJIbI) U
XUMUYECKUX (TOpPEHHE CBEYH, TMPOKAJMBAHME MEIHOM IMPOBOJIOKH,
B3aUMOJICKICTBHE MeJa C KHUCIOTOW) SIBJICHHM, HAOMIOEHUE M OIHUCAHUE
MPU3HAKOB TMPOTEKAaHMS XHMMHUYECKUX peakIuil (pas3lokeHue caxapa,
B3aUMOJICICTBHE CEPHOW KHCIOTBI C XJIOpPHIOM Oapus, pa3joKeHHE
ruapokcuaa meau(ll) mpu HarpeBanuu, B3anMOJICICTBHE JKele3a ¢ pacCTBOPOM
comm meau( 1), m3ydenne cnoco0oB pa3eneHust cMecei (C TOMOIIBI0 MarHHTa,
bunbTpoBaHME, BBHIAPUBAHUE, NUCTUILIALMSA, XpoMaTtorpadus), TpoBeacHHE
OUMCTKH TIOBAapPEHHON conM, HaOMIOJEHHEe U OIHUCaHUe pPe3ylIbTaToOB
MIPOBEICHUS OTIBITA, HIUTIOCTPUPYIOIIETO 3aKOH COXPAHEHHST MACChI, CO3/IaHHE
MoJieIel MOJIeKY (IapOCTEPIKHEBBIX )

Baxueiimine MMPpEACTABUTCIIM HCOPTAaHNYCCKUX BCIICCTB

2.1

Boznyx — cmech rasos. CocraB Bozayxa. Kucnopog — anemMeHT u mpocToe
BenlecTBo. HaxoxaeHue kucimopoaa B npupoje, Gu3nyeckue U XUMMHUECKHe
cBoiicTBa (peakuuu ropenus). Okcunsl. [Ipumenenue kucnopona. CrocoOb
MOJIy4YeHHUsl KHCIopoaa B jJabopatopuu U MpoMbIieHHOCTH. Kpyrosopor
Kkucnoposa B mpupojie. O30H — alIoTporHas MoIu(GUKAIKS KHCIOpO/Ia




2.2

TemnoBoil 3h(PekT XuMUYECKOW peakud, TEPMOXUMHYECKHE YpaBHEHUS,
9K30- M 3HJAOTEPMHUUYECKHE peakiuu. TOIUIMBO: yrojib U METaH. 3arpsi3HEHUE
BO3/lyXa, YCHJIEHHE NapHUKOBOTO 3¢ deKTa, pa3pylieHne 030HOBOTO CIOSI

2.3

Bonopon — anemeHT u mpocroe BemiecTBo. Haxoxmenue Bogopoja B MPHUPOIE,
(GU3NUeCKHe W XUMHYECKHE CBOWCTBA, TMPHUMEHEHHE, CIIOCOOBI TOTYyYeHUS.
Kuciaote! u comu

2.4

Mounsipablii 00bEM razoB. PacuéThl 0 XUMHUYECKUM YpaBHEHHSIM

2.5

2.6

duszuyeckue CcBoiicTBa BoAbl. Boma kak pactBopuTenb. PacTBOpBHI.
Hacebiiennbie 1 HEHACBIIIEHHBIE PAaCTBOPBI. PAacTBOPUMOCTH BELIECTB B BOJE.
MaccoBass 1ojis1 BelIecTBa B pacTBOpe. XUMHUYECKHE CBOWCTBA BOJIBI.
OcHoBanus. Posib pacTBOpoB B MpUpPOJIE U B KU3HU yenoBeka. KpyroBopot
BOJIbI B TMIpUpOJAE. 3arps3HEHHE MNPUPOJAHbIX BoA. OXpaHa W OYUCTKA
MIPUPOHBIX BOJ

Knaccudukanus neopranuwveckux coeamnennid. Oxcuubl. Krnaccudukarms
OKCHJIOB: coJieoOpa3ymoomiue (OCHOBHBIC, KHCIOTHBIE, aM(oTepHble) u
HecosieoOpaszyrome. Homenkinarypa okcugoB. Ou3nUecKue U XUMUUYECKHE
cBoiicTBa okcuaoB. [lonydyeHne okcuaoB

2.7

2.8

2.9

OcnoBanus. Kiaccudukanus oOCHOBaHM: IIENOYM W HEPACTBOPHMEIC
ocHoBaHUs. HomeHkiaTypa ocHoBaHui. PU3MUECKUe U XUMUYECKHE CBOUCTBA
ocHoBaHuM. [loryyenne ocHOBaHUM

Kucnotel. Kiaccupukanus kucnor. HomeHnkiatypa kucinot. Ousnyueckue u
XMMHUeCKHUe cBolicTBa kucioT. Psajg aktuBHoctu MetamioB H.H. bekerosa.
ITomy4yenue Kkucaot

Comu. Homenknatypa coseil. @u3nyeckre U XUMUYECKHUE CBOMCTBA COJICH.
ITony4yenue conen

2.10

I'eneTnyeckas cBsI3b MECKAY KiIaCCaMU HCOPIraHUYICCKUX COE€IUHEHUI

2.11

XUMHUUECKUH HKCHEPUMEHT: KaueCTBEHHOE OIpeJesieHHe COAEp)KaHUs
KHCJIOpOJia B BO3JlyXe, MOJIyueHue, coOupaHue, paclio3HaBaHUE U M3y4CHHUE
CBOMCTB KHCJIOPO/1a, HAOJIIO/ICHHE B3aUMOJICHCTBHS BEIIECTB C KUCIOPOJOM U
YCIIOBUSI BOSHUKHOBEHMSI U IIPEKpaIlleHusi TOpeHus (1oxkapa), 03HaKOMJIEHUE C
o0Opa3llaMyl OKCHUJZOB M ONHCAaHME HUX CBOWCTB, MOJy4YeHHE, COOUpaHUE,
pacro3HaBaHHe M M3Y4YE€HHE CBOWCTB BOJOpOJa (FOpEHHUE), B3aUMOJIEHCTBHE
BOJIOpOAA c OKCHJIOM meau(ll) (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEPHAIIOB), HAOIIOICHHE OOPA3I[OB BEIIECTB KOJIMYECTBOM | MOJIb,
UCCIIEIOBAaHHE OCOOCHHOCTEH  pacTBOPEHHUS BEIIECTB C  Pa3IMYHOM
pPacTBOPUMOCTBIO, MPUTOTOBIEHHUE PACTBOPOB C OMNPENEIEHHON MacCOBOU
JI0Jie  pacTBOPEHHOTO BEIECTBA, B3aMMOJEHCTBHE BOJBl C MeTaJUIaMU
(matpueM u KanbleM) (BO3MOXKHO HCIONIb30BaHHE BHJIEOMATEPUAIIOB),
onpeziefieHue PacTBOPOB KHUCJIOT M IIENOYed ¢ TOMOIIbI0 HHJMKATOPOB,
UCCIieIoBaHHE 00pa3l0B HEOPraHWYECKMX BEIIECTB pA3IUYHBIX KIACCOB,
HaOJroIcHNe W3MEHEHHsT OKPACKH WHIMKATOPOB B pAcTBOpax KHCIOT H
meno4el, u3yueHue B3aumoaencTBus okcuaa meau(ll) ¢ pactBopom cepHoit
KHUCIIOTBI, KHUCIIOT C MeTaUlaMH, peakIuil HeWTpaiuzaluu, MOoJydyeHUe
HCPAaCTBOPHUMBIX OCHOBaHHﬁ, BBITCCHCHHMC OAHOTO MCTAJUIa [OPYIrMM U3
pacTBopa COJIM, pelIeHre SKCIIEPUMEHTANBHBIX 3a7a4 Mo Teme «BaxHeilmue
KJIaCChl HEOPTAaHUYECKUX COCTMHEHMI»

[Tepuoanueckuii 3akoH u [leprnonnueckas cucTeMa XUMUYECKUX dJIEMEHTOB
.M. MenaeneeBa. CtpoeHre aToMOB. XUMHUYeCKasi CBsI3b. OKUCIUTENBHO-
BOCCTAaHOBUTEJIbHBIE PEAKIIUU




3.1

3.2

3.3

[lepBble MONBITKM KJIacCUPHUKAIUU XUMHUYECKUX 3yeMeHTOB. [lonstue o
TPYIIax CXOJHBIX 3JIEMEHTOB (IEJIOYHBIC U IIETIOYHO3EMENIbHBIE METaJLIbI,
rajloreHbl, UHEPTHBIC Ta3bl). DIIEMEHThI, KOTOpble 00pa3yroT amQoTepHbIe
OKCH/JIbI U TUPOKCHIbI

Ilepnonnueckuit 3akoH. Ilepuonnueckas cUCTEMa XUMUYECKHUX 3JIEMEHTOB
HA.N. MenneneeBa. KoporkomepuogHas # JJIWHHONEPHOIHAS (OPMBI
Ilepuonnueckoir cucreMbl xumudeckux dnemeHntoB .M. Menneneesa.
ITlepuonsl u rpymnmnbel. OU3NYECKU CMBICT NOPSAJKOBOTO HOMEpPA, HOMEPOB
nepuoja U rpynibl 2JIEMEHTa

Crpoenue aromoB. CoctaB aTOMHBIX siiep. M3oTonbl. DnekTponbl. CTpoeHue
JJIEKTPOHHBIX 000JI04eK aTOMOB MepBbIX 20 XUMHUYECKUX 3JIEMEHTOB
ITepnonnueckon cucremsl .M. MenneneeBa. XapakTepucTUKa XUMHYECKOIO
3JIeMEHTa Mo ero noioxxeHuro B Ilepuoanueckoit cucreme /.M. MenaeneeBa

3.4

3aKOHOMEPHOCTU W3MEHEHHsI pajJuyca aTOMOB XHMHYECKUX HJIEMEHTOB,
METAUIMYECKUX W HEMETAJUIMYECKUX CBOWMCTB IO TPYINIaM W IEPUOJAM.
3nauenue [lepuoauyeckoro 3akoHa u [lepuoanueckoil CUCTEMbI XUMHUECKUX
AJIEMEHTOB ISl Pa3BUTUs HayKd W npakTuku. .M. MennaeneeB — y4€Hblid U
IpaKJaHUuH

3.5

Xumuyeckasi cBsi3b. KoBasneHTHas (MoyisipHasi YW HEMOJSIpHAsl) CBS3b.
DJeKTPOOTPUIIATEILHOCTh XUMHUYECKHX AJIeMeHTOB. loHHas cBsI3b

3.6

3.7

9 KJIACC

Crenenb okuciieHus. OKHCIMTEIFHOBOCCTAHOBUTEIIbHEIC pC€aKuuu. Hpoueccm
OKHCJICHHUS M BOCCTaHOBJICHU. OKHCIIUTENN U BOCCTAHOBUTEIIN

XVUMUYECKUH OSKCIIEPUMEHT: H3Y4Y€HHE OO0pa3loB BEIIECTB METAIJIOB U
HEMETAJUIOB, B3aUMOJECHCTBUE TMIPOKCUAA LUHKA C PAacTBOpaMU KHUCIOT U
LIEJI0YEH, IPOBEICHHE OIBITOB, WILTIOCTPUPYIOIIMX IPUMEPBI OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX peakIiil (TopeHue, peakliuu pa3IoxKeHHs], COeAMHEHUs])

Kon

IIpoBepsieMbIi 3JIEMEHT COACPKAHMUS

1

BemiecTBo 1 XuMHuUuecKas pcaKknusi. HOBTOpeHI/Ie

11

1.2

ITepuonnueckuii 3akoH. I[leprogumueckasi cUCTEMa XUMUYECKUX AJIEMEHTOB
J.1. MenneneeBa. CTpoeHne aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB
XUMHYECKHX JJIEMEHTOB NEpPBBIX TPEX MEPHOJOB, KaJWs, KalblUsi U HUX
COECIMHEHUI B COOTBETCTBMM C IIOJIOKEHUEM 3JeMEHTOB B Ileproanueckoit
CUCTEME U CTPOEHUEM UX aTOMOB

CTpoeHue BeIIeCcTBa: BHUIbl XUMHUYECKON CBSI3U. THIBI KPUCTATIIMYECKUX
PELETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTALUIMYECKOMN
peméTKkn W BUJA XUMUYECKOW cBs3u. Kiaccudukamuss U HOMEHKIATypa
HEOPraHMYECKUX BEHIeCTB (MEXIyHapoJHAas U TpUBHATbHas). XUMHUYECKUE
CBOICTBa BEILIECTB, OTHOCSUIMXCS K Pa3JIMYHBIM KJIacCaM HEOPraHUYECKUX
COEIMHEHU I, TCHETUYECKAs CBSI3b HEOPTaHMYECKUX BEIIECTB

1.3

Knaccugukaius XMMUYeCKUX peakluil M0 pa3IuyHbIM MPU3HAKaM (10 YUCITY
U COCTaBy YUYacCTBYIOIIMX B peaklMW BEIIECTB, MO TeIioBoMy 3ddexTy, mo
M3MEHEHMIO CTETICHEeH OKHMCIICHUS XUMHUYECKUX 3JIEMEHTOB, 10 00paTUMOCTH,
0 Yy4YacTHIO KaTajau3aTopa). OK30- M DHIOTEPMUYECKHE PEaKIuH,
TEPMOXUMHUYECKHE ypaBHEHHUS. [oHITHE O CKOPOCTU XUMHUUYECKOM peakLuu




14

1.5

[TonsiTrie 00 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKHX peakuusx. [lonsrtue o
FOMOTEHHBIX M TETePOTeHHBIX peakuusx. [loHsATHE O XUMHUYECKOM
paBHOBecuH. (DaKTOpPbI, BIUSIONIME HAa CKOPOCTb XUMHUYECKOM pEaKIuu U
MOJIOKEHUE XUMUYECKOTO PABHOBECHS

OKHCITUTEIIEHO-BOCCTAHOBUTENLHBIE ~ PEAKIMU,  JJEKTPOHHBIM  OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. (CocTaBieHuE ypaBHEHHUI
OKHMCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHUM C HMCHOJIB30BAaHUEM METOJA
AIIEKTPOHHOTO OanaHca

1.6

Teopust FNEKTPOTUTUYECKON TUCCOUALMU. DIEKTPOIUTHI U HEIJEKTPOJIUTHI.
Karnonsl, aHnoHBl. MeXaHu3M JUCCOLMAMH BEILECTB C pa3IMYHbIMU BUIaMU
XuMHu4eckoi cBsi3u. Crenens quccounanuu. CUIbHBIC U CIIa0bIe SJIEKTPOJIUTHI.
Peakiiuu monHoro oomeHa. Y cinoBus MpOTEKaHUsI peakMidi HOHHOTO OOMeEHa,
MOJIHBIE M COKpAUIEHHbIE MOHHBIE ypaBHEHUs peakuuid. CBOWCTBa KHUCIOT,
OCHOBaHMN U COJIeH B CBETE IMPEACTaBICHUM 00 3IIEKTPOIUTHYECKON
nucconumanuu. KauectBeHHble peakiini Ha HOHBL. [loHsTHE O rUApPOIN3E conen

1.7

XUMHUYECKUH IKCIIEPUMEHT: O3HAKOMIICHHE C MOJEIISIMH KPUCTAJUTHYECKHX
PEIIETOK HEOPTaHWYCSCKUX BEIIECTB — METAIOB M HEMETaUIoB (Tpadura u
arMasa), CJIO0XKHBIX BELIECTB (XJIOpHIA HATPUs); UCCICJOBAaHHE 3aBUCHMOCTH
CKOPOCTH XHMHYECKOW pEaKIHH OT BO3ACUCTBHUS PA3IUYHBIX (DaKTOpOB;
UCCJIEJOBaHHE  3JIEKTPOIPOBOJHOCTH  PAacTBOPOB  BEIIECTB,  IpoIecca
JUCCOLMAY  KUCJIOT, INenodel M comell (BO3MOXKHO HCIOJIb30BaHHE
BUJIEOMATEPHAJIOB); TPOBEJCHHUE OMNBITOB, WUIIOCTPUPYIOUINX MPU3HAKU
MPOTEKaHUs peakuii HOHHOro 0OMeHa (00pa3oBaHHE OcajKa, BbIIEICHHE rasa,
0o0pa3oBaHUe BObl); ONBITOB, WUTIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTENbHBIX peaKklUil (TOpeHHe, peakuu pPa3IoKeHUs], COeTUHEHN);
pacrio3HaBaHME HEOPraHMYECKMX BEIIECTB C TOMOIIbI0 KauyeCTBEHHBIX
peaKIII/II\/JI Ha MOHBI; pCHICHUC OKCIICPUMECHTAJIBHBIX 3a1a4

HemeTannsl 1 UX COeqUHEHUS

2.1

OO6mass xapakTepucTuka ramoreHoB. (OCOOEHHOCTH CTPOEHHUSI AaTOMOB,
XapakTepHble cTeneHu okucieHus. CrtpoeHue u (uU3MUECKHe CBOICTBa
MPOCTHIX BEIIECTB — TaJIOT€HOB. XMMHUYECKHME CBOMCTBAa Ha IPHUMEpPE XJopa
(B3auMoJielicTBHE C METallaMi, HEMETAJUIAMHU, 1LIeI04YaMu). XJIOPOBOJOPOI.
ConsiHasg  KHUCIIOTa, XUMHUYECKHE CBOMCTBA, TMOJy4YE€HHE, NPUMEHEHUE.
JelictBue xJiopa M XJIOpPOBOJOPOJA HAa OPraHU3M 4YeJoBeKa. Baxkueimue
XJIOPUBI U UX HAXO0XKJICHUE B PUPOJIE

2.2

Obmas xapakrepucTtuka 3meMeHToB VIA-rpynmnbl. OcoOEHHOCTH CTPOEHHUs
aTOMOB, XapaKTepHbIE cTeNeHN OKucaeHns. CTpoeHue 1 PU3NIeCKHe CBOMCTBA
IPOCTBIX BEIIECTB — KHCIOpPOJa W Cepbl. AJUIOTPOIHBIE MOIM(pUKALNU
KHCJIOPOJIa M cepbl. XUMHUYECKHE CBOMCTBA cepbl. CepoBOIOPO, CTPOCHHE,
¢u3nueckue M XUMHUUECKHe CBOWCTBA. OKCHIBI Cephl KaK IMpeacTaBUTEIH
KHACJIOTHBIX OKCHIOB. CepHasi KHCIO0Ta, PU3NIECKHNE U XUMHUECKUE CBOWCTBA
(oOmue kak mpeacTaBUTENs Kilacca KUCIOT U cnenuduueckue). XuMHUUECKue
peaxiuu, JexKalue B OCHOBE MPOMBIIIJIEHHOTO Croco0a MOJIydYeHus: CepHOn
kucioTsl. [Ipumenenue. Comu CepHOM KHUCIOTHI, KAUeCTBEHHAs peaklus Ha
cynbdat-noH. HaxoxxaeHnue cepbl u €€ COeIMHEHHI B IPUPOJIe. XUMUIECKOE
3arps3HEHUE OKPYXKAIOLIEH cpellbl COeTUHEHUAMHU Cephl (KUCIOTHBIE JOXK/IH,
3arpsi3HEHUE BO3/yXa U BOJAOEMOB), CIIOCOOBI €T0 MPEIOTBPAIICHHS

2.3

OO6mras xapaktepuctuka 1eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTEMEHU OKHCIEHUs. A30T, pPacIpOCTPaHCHHE B




npupoe, pusnueckue u XuMudeckue ceoiictsa. KpyroBopor asora B nmpupoje.
AMMHaK, ero (Qu3MuecKMe W XHUMHYECKHE CBOICTBA, TMOJIyYeHHE U
npuMeHeHne. Conau aMMOHUS, UX (U3MYECKHMe U XUMHMUYECKHE CBOMCTBa,
npuMmeHeHue. KauecTBeHHas peakius Ha HIOHbl aMMOHUS. A30THas KUCIIOTa, €€
HoJIy4eHue, (pu3nueckue 1 XMMUYECKHe CBOMCTBA (00IMe KaK MpeAcTaBUTeNs]
Kjacca KucinoT U crenuduueckue). lcmonp3oBaHue HHUTPATOB M cCoseit
aMMOHHS B KaueCTBE MHUHEpPaIbHbIX yJOOpeHuil. XuMHUUECKOe 3arpsi3HeHHE
OKpYXarollel Cpelpl COEIMHEHUSIMU a30Ta (KUCIOTHBIE JI0XK/U, 3arps3HEHNE
BO3/1yXa, [I0YBbI U BOJIOEMOB)

2.4

2.5

2.6

docdop, amnorponHsie Moaudukanuu Gochopa, GU3NIECKUEC U1 XUMUUECKHE
ceoiictBa. Oxcun dochopa(V) u dochopHas kucimora, ¢GU3NYECKUE U
XMMUYECKHE CBOKMCTBa, moyiyueHue. Mcmonb3oBanue ¢ochaToB B KadyecTBE
MUHEPAIBHBIX YI0OpEHUM

OO6mas xapakrepuctuka 31eMeHTOB |V A-rpynmnsl. OcCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIE CTENEeHU OKHUCICHUSA. YTIEpOAd, aIOTPOIHbIE
MOTU(UKAIH, PACIPOCTPAHEHUE B TPUPOAE, (U3NYECKHE M XUMUYECKHE
cBoiictBa. Ancop6uusi. Kpyrosopot yriepoaa B npupojae. OKkcuibl yriaeposa,
uxX (U3NUECKHEe M XUMUYECKHUE CBOMCTBA, JCHCTBUE HA KUBBIC OPTaHHU3MBI,
MOJIy4YeHHUE U IPUMEHEHHE. DKOJIOTUYECKUe MPoOIeMbl, CBI3aHHbIE C OKCUIOM
yraepona(lV); rumore3a 1io06ambHOTO TOTEIUICHHS KIUMaTa; MapHUKOBBIMA
sbdekr. YrombpHas KucIOoTa W e€ conu, uX (U3MUeckue W XUMHYECKUE
CBOIICTBa, Mony4yeHue U npruMeHeHue. KauecTBeHHas peakuus Ha kapOoOHAt-
noHbl. Vcrnonb3oBanne kKapOOHATOB B OBITY, MEAUIIMHE, TPOMBIIUIEHHOCTH U
CEIBCKOM XO35I1CTBE

HCpBOHaLIaJ'II)HBIG IIOHATUSA 06 OpFaHI/IIICCKI/IX BCIICCTBAX KaK O COCOAUHCHUAX
yriaepoaa (MeTaH, 3TaH, STWIEH, alleTUJIeH, J3TaHOJ, TJHIEPUH, YKCyCHas
kuciora). Ux coctaB m xumuueckoe crpoeHue. [lonarue o Omosornuecku
BaXHBIX BEIECTBAX: XHUpax, OelKax, yriaeBoJax — M UX POJH B KU3HU
YyejaoBeKa. MarepuaibHOEe E€OUHCTBO OPraHWYECKMX M HEOPraHWYECKUX
COCIMHEHU

2.7

2.8

Kpemuuii, ero ¢usnueckue M XUMHUYECKHE CBOWCTBA, IIOJIyU€HHUE U
npumeHeHne. CoeanHeHust KpeMHuUs B npupoze. O0mmue npeactaBieHust 00
okcuze kpemMHus(1V) u kpemHueBoit kucnote. CUIMKAThI, UX HCIIONb30BaHHUE
B ObITY, MEOUIMHE, TPOMBIIUIEHHOCTH. BaxkHeime cTpouTeabHbIe
MaTepuayibl: KepamMHuKa, CTEKJIO, IIEMEHT, OeTOH, kene300eToH. [Ipobiemsl
0€30IacHOTO MCIIOJIb30BaHUS CTPOMTEIBHBIX MaTepHajOoB B IMOBCEIHEBHOMH
KU3ZHU

XUMHUYECKUH JKCIIEPUMEHT: U3ydeHHe 00pa3IlOB HEOPTaHMYECKHX BEIIECTB,
CBOWCTB COJITHOW KHUCIIOTBI; TIPOBE/IEHUE KAaUECTBEHHBIX PEaKLUil Ha XJIOPHI-
WOHBI W HaONIOEHNE MPHU3HAKOB WX TMPOTEKAHWS; OIBITHL, OTPa)KaroIIne
¢u3nUecKkre 1 XMMUYECKUE CBOMCTBA raJIor€HOB M UX COSAMHEHUH (BO3MOXKHO
MCIIOJIb30BaHUE BUIEOMATEPHUAIOB); O3HAKOMIIEHHE C O0pas3lamH XJIOpPHI0B
(raloreHNI0B); O3HAKOMJIEHHE C oOpa3namMu cepbl M €€ COEAMHEHUSIMU
(BO3MOXXHO HCTIOJB30BAHUE BHICOMATEPHUATIOB); HAOIIOJEHUE TIpoIecca
o0yrIMBaHUs caxapa MoJl IeHCTBHUEM KOHLEHTPUPOBAHHOM CEPHOM KUCIOTHI;
M3y4eHUE XUMUYECKUX CBOMCTB pa30aBICHHONW CEPHOM KHUCIOTHI, TPOBEACHUE
Ka4eCTBEHHON peakIuu Ha Ccynb(ar-uoH M HaONI0JeHHE TNpu3HaKa eé
MIPOTEKAHUS; O3HAKOMJICHUE ¢ PU3NUECKIUMH CBOMCTBaMH a30Ta, (hochopa u ux
COCIMHEHUN (BO3MOXHO HCIIOJIB30BAaHUE BHUICOMATEPUANIOB), OOpa3laMu
a30THBIX U (HochOpHBIX YIOOpEHHU; MonydeHue, COOMpaHue, paclio3HaBaHUE




Y U3yYEHUE CBOMCTB aMMHAKa; IPOBEICHNUE KAaYECTBEHHBIX PEAKIMI HAa MOH
aMmMoHUS W ¢ocdar-MOH W U3IyYCHHE MPHU3HAKOB HX MPOTCKAHMUS,
B3aUMO/IEHICTBHE KOHLIEHTPUPOBAHHOMN a30THOM KMCIIOTHI C MEIbIO (BO3MOXKHO
UCIIOJBb30BAaHUE BHUJEOMATEPUAIIOB); U3y4EHHE MOJENEH KpPUCTAIUIMYECKUX
pewérok anMmasa, rpadura, QynaepeHa; O03HAKOMJIEHME C IPOLECCOM
a71copOIMK pacTBOPEHHBIX BEUIECTB AKTMBUPOBAHHBIM YIJIEM M yCTPOHCTBOM
IIPOTHBOIa3a; MOJy4yeHHe, cOOMpaHue, paclo3HaBaHUE U M3y4YEHUE CBOMCTB
YIJIEKHCIIOTO Ta3a; MpOBEIEeHHE KayeCTBEHHBIX peaknuid Ha KapOoHAT- H
CHWJIMKAaT-HOHBl M W3Y4YCHHE INPU3HAKOB HX IPOTEKAHUSA; O3HAKOMIICHUE C
IPOAYKIMEN CUIMKATHOW IPOMBIIIJIEHHOCTH; PELIEHUE SKCIIEPUMEHTAIBHBIX
3aja4 1o TeMe «BaxHelnne HeMeTauIbl U UX COSIUHECHUS

MeTanibl ¥ X COSAMHEHUS

3.1

OO0wrast XapakTepuCcTUKa XUMUYECKHUX 3JIEMEHTOB — METaVIOB HA OCHOBaHWUU
ux nosioxkeHus B llepuogmyeckod cucreMe xumuyeckux snaemeHToB [I.U.
Menneneesa u crpoenust atoMoB. CTpoeHHe MeTauoB. MeTamndeckast CBsI3b
U METaJUIMYecKas KpUCTalIM4yecKass pemeérka. ONEKTPOXUMHUUYECKUN Pl
HaIpPsDKEHUN METAIUIOB

3.2

3.3

duznyeckne U XMMHUYECKHe CBOIcTBa MeTaioB. OO01Iue crioco0bl MOIydeHus
MeTaysoB. [ToHsiTHE O KOPPO3UU METAIIIOB, OCHOBHBIE CIIOCOOBI 3aLIUThI UX OT
Koppo3uu. CruiaBsl (CTaib, YyryH, AIOPATIOMUHUN, OpPOH3a) U UX IPUMEHEHUE
B OBITY ¥ IPOMBIIINICHHOCTH

[Ilenouynsle MeTaybl: nosokeHue B [leproauueckoil cucTeMe XMMHUYECKHX
anemeHToB .M. MenneneeBa; CTpoeHHE UX aTOMOB; HAXO0KJICHHE B IIPUPOJIE.
dusnueckue U XMMUYECKHE CBOMCTBA (Ha MpUMepe HaTpus U Kanus). OKCuabl
U TUAPOKCHUABI HATpUAg WU KaJlvsd. HpI/IMeHeHI/Ie OICJIOYHBIX MCETAJIJIIOB U HUX
COCIMHEHUN

3.4

[llenoyno3eMenbHBIE METAJIBI MarHuii W KallbIIUM: IIOJIOKCHHE B
[Tepuoanueckoit cucrteMe xumuueckux d3nemeHTtoB .M. Menneneesa;
CTPOEHUE UX aTOMOB; HaxOXJEeHUE B npupone. PU3NYECKUE U XUMHUUECKUE
CBOMCTBa MarHusi M Kajublivs. BakHeine coelWHEHHsS] KalblHs (OKCHUI,
THJIPOKCHL, COJH). JKECTKOCTH BOJBI U CIOCOOBI €€ yCTpaHEeHHs

3.5

3.6

AmoMmuHuii: nonoxenue B llepuoanueckoil cucreMe XUMHUYECKUX SJIEMEHTOB
J .M. Menneneesa; CTpO€HUE aTOMa; HAXOXKJEHUE B mpuponae. Puznyeckue u
XMMUYECKHE CBOWCTBa amioMHHUSA. AMQOTepHBIE CBOWCTBA OKCHIA H
TUAPOKCH]IA ATTFOMUHUS

Keneszo: nonoxenue B [lepnoandeckoi cucteMe XuMudeckux 3neMmentos J1.1.
MenzeneeBa; CTpoeHHE aToMa; HaxoxAeHue B mpupone. Dusmueckue u
XUMHUYECKHE CBOMCTBa sxene3a. Oxcuabl, rufpokcuabsl U conu skenesa(ll) u
xkenesa(lll), ux cocras, cBOICTBa U MONTyueHHE

3.7

XUMHUYECKUH IKCTIEPUMEHT: O3HAKOMIIEHHUE C 00pa3iiaMy METaJJIOB U CIIJIaBOB,
X (U3UYECKUMHU CBOWCTBAMH; M3YYCHHE PE3YJIBTaTOB KOPPO3WH METAJLIOB
(BO3MOXKHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), ocoOeHHoCTeH
B3aMMOJICHCTBUSL OKCHIAa KalbliMs W HAaTpus C BOAOH  (BO3MOXHO
MCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB); UCCIEAOBAHUE CBOMCTB KECTKOUM BOJIBI;
mpolecca TOpeHHsI JKelle3a B  KHCIopojae (BO3MOXKHO —HCIIOJIb30BAHUE
BHJIEOMATEPHUAIIOB); MPU3HAKOB MPOTEKAHUS KAU€CTBEHHBIX PEAKIIM Ha MOHBI
(Maraus, Kamels, amomuHus, nubka, sxenesa(ll) u xenesa(lll), meau(ll);
HaAOII0/IEHUE W OTTMCAHKE TTPOIIECCOB OKPAIIMBAHUS TUITAMEHU HOHAMH HATpPHSI,
Kamusi W Kanblusl  (BO3MOXKHO — HUCHOJB30BaHHE  BHUAEOMATEpUANIOB);




HCCICI0OBaHUC aM(bOTCpHBIX CBOMCTB TUAPOKCH A aJIlOMHUHHA U THAPOKCHUIA
OUHKA; pCHICHUC SKCIICPUMCHTAJIbHBIX 3a1a4 I10 TEMC «BaxHenIme MeTaibl
U UX COCOAUHCHUS

XuMHUS U OKpY>Karollas cpena

4.1

4.2

HoBble maTtepuanel u TexHOIOrMU. BeniectBa u MaTepualibl B IOBCEAHEBHOM
JKU3HM 4esloBeKa. XUMUs U 310pOBbe. be3omacHoe Uenoab30BaHNe BEUIECTB U
XUMHUYECKHX peakiuil B ObITy. [lepBas moMoiip npu XMMHUYECKUX OKOTax U
OTpPaBJIEHUSX

OCHOBBI  9KOJIOTMYECKOM  TIpaMOTHOCTH.  XHMMHYECKOE  3arpsi3HEHUE
okpyxkarotiei cpeapl [IJIK. Posib XumMuu B pelieHuH 3K0JIOTHYECKUX MTPOoOIeM.
[TpupoaHbIE MCTOYHHWKHU YTJIEBOJOPOIOB (yroiib, MPHUPOJHBIN Ta3, HE(PTH),
MPOJYKTHI UX MEepPepabOoTKU, UX POJIb B OBITY U MPOMBIIIICHHOCTH

4.3

XUMHUYECKUH SKCIEPUMEHT: U3y4eHue 00pa310B MaTepUaoB (CTEKIIO, CIIJIaBbl
METAJIJIOB, MTOJINMEPHbIE MaTEPUAIIbI)




NPHJI0KEeHHE

IMPOBEPAEMBIE HA OI'D 1O XUMHWU TPEBOBAHUS K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kon IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM

NpoBePsIeMOro 0230BOr0 yPOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/iLHOI

TpedoBaHMS NMPOrpaMMbl OCHOBHOI0 00111ero oopasoBanusi Ha ocHoBe PI'OC
1 [IpencraBnenue:

0 TI03HABAEMOCTH SBIJICHHI npupoabl, IMOHUMAHHC 00BEKTUBHOM
3HAYMMOCTH OCHOB XHMMHYCCKOH HAayYKH KakK obOnactu COBpPECMCHHOTI'O
1.1 CCTCCTBO3HAHHNA, KOMIIOHCHTA 06H.[eﬁ KYJIbTYPbl U HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIIOBCKAa B YCJIOBHUAX COBPECMCHHOI'O O6IIICCTBa;
INOHUMAHHEC MECTAa XUMHUU CPEAU APYI'UX CCTCCTBCHHBIX HAYK

O HAYYHBIX MCTOJAX IMO3HAHHUA, B TOM YHUCJIC SKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKHUX MCETOJAaX HMCCICAOBAHUSA BCIICCTB W HU3YUYCHUA
XUMHNYCCKHX peaKuHﬁ; YMCHHUE HCIOJIb30BaTb MOJCINU  IJIA
00BICHCHUS CTPOCHUSA aTOMOB U MOJICKYJI

1.2

0 cdepax npoPecCHOHATBLHON NEATEIBHOCTH, CBI3aHHBIX C XMMHEH
U COBPECMCHHBIMH TCXHOJIOTUSAMHU, OCHOBAHHBIMH Ha JOCTHKCHUAX
XUMHUYECKON HAyKH, YTO TMO3BOJHUT OOYUYAIOIIUMCS paccMaTpUBaTh
1.3 XUMUIO  Kak cdepy cBoell Oyaymieil  mpodeccroHaTbHOM
NESTENIbHOCTH W CIeNaTh OCO3HAaHHBIA BBIOOP XUMHH  Kak
npoQUIBLHOTO TMpeAMeTa MpPH TepexoJe Ha YPOBEHb CPEIHETrO
o011ero oopa3oBaHus

BJ'IaI[eHI/Ie CHUCTEMOM XHWMHYECKHUX 3HAHUH U YMCHHUC IIPUMCHSATH
CUCTEMY XUMHUUYCCKUX 3HaHI/II\/'I, KOTOpas BKIIIOYACT!

BOKHEUIINE XUMHMUYECKUE TOHATHUS: XUMHUECKUH DJIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, IPOCTOE U CII0KHOE BEIIECTBO, OJHOPOAHAS U
HEOJHOPOJAHAs CMECh, OTHOCHTEIbHBIE AaTOMHAasi U MOJIEKYJISIpHAs
Macchl, KOJMYECTBO BELIECTBA, MOJb, MOJIIPHAs Macca, MOJIIPHBII
00BEM, OKCHI, KUCJIOTAa, OCHOBAaHHUE, COJb (CpEAHssl), XMMHUYECKast
peaKMs, peakUuu COECOUHEHHUS, PEAKIUM PA3JIOKEHMS, peaKluu
3aMellleHus], peakiui oOMeHa, TeroBor 3(h(deKT peakuuu, 3K30- U
HHIOTEPMHUUYECKUE PEAKIIMU, PACTBOP, MAcCOBasl J10JI1 XUMHUYECKOTO
JlIeMEHTa B  COEIMHEHHMM, MaccoBas JIOJIi W IPOLIEHTHAas
KOHIIEHTPALUs BELIECTBA B PACTBOPE, SIPO aTOMA, AJIEKTPOHHBIN CII01
2.1 aToMa, aTOMHas OpOWTallb, PaJUyC aroMa, BaJCHTHOCTh, CTEIICHb
OKHCIIEHMSI, XUMUYECKas CBA3b, dJIEKTPOOTPULIATEIbHOCTD, TIOJISIPHAs
U HEMOJISipHAs KOBAJICHTHAasl CBsI3b, MOHHAS CBS3b, METAJUIMYECKAast
CBS13b, KDUCTAJUINYECKAS PEIIETKA (ATOMHAs1, HOHHAsI, METaJJINYECKas,
MOJIEKYJISIpHAsi), NOH, KaTHOH, aHUOH, 3JIEKTPOJIUT U HEIIEKTPOIIUT,
ANIEKTPOJMTUYECKAsT JAUCCOLMALUS, PpEeaKIMd HMOHHOTO OOMeHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAKLMH,  OKUCIUTEIb U
BOCCTAHOBUTENIb, OKHUCJIEHWE U BOCCTAaHOBJIEHME, 3JIEKTPOJIM3,
XMMUYECKOE pPAaBHOBECHE, OOpaTUMble M HEOOpaTHMbIE pEaKLuy,
CKOpOCTb XUMHMUYECKOW peakuuu, kartamusatop, IIJIK, kopposus
METAJUIOB, CIUIABbI




2.2

OCHOBOIIOJIATalOLIME 3aKOHbl XUMHM: 3aKOH COXPAHEHHUS Macchl,
nepuonnueckuil 3akoH J[.M. MenzeneeBa, 3aKOH IIOCTOSHCTBA
COCTaBa, 3aKOH ABOIaJipo

2.3

3.1

TEOpHUNn XUMUU: ATOMHO-MOJICKYJIsIpHasd TEOpUs, TEOpU
3H€KTp0JII/ITI/I‘-IeCKOI>'I Jucconnuanumn

Biianenne ocHOBaMM XMMUYECKOM IPaMOTHOCTH, BKJIFOYAIOILICH

YMEHHE TMPABWJIBHO WCIIONB30BaTh HW3YYCHHBIE BEIIECTBA W
MaTtepuaibl (B TOM YHUCIIE MUHEpalbHbBIC yTOOpEHUS, METaJUIbl U
CIUTaBbl, TPOAYKTHI TMEPEpPadOTKH  TPUPOTHBIX  HCTOYHHKOB
YTJI€BOOPOAOB (yIJIsi, IPUPOIHOTO ra3a, HeTH) B OBITY, CETLCKOM
XO35ICTBE, Ha TMPOU3BOJCTBE M TIOHMMAaHWUE 3HAYCHHS JKHUPOB,
OeJKOB,  YIJICBOJOB JIIsi  OpPraHM3Ma  YEJIOBEKA;  YMCHHUE
MIPOTHO3MPOBATh BIMSHHE BEIICCTB M XMUMHYECKUX IPOIECCOB HA
OpraHu3M 4YeJI0BEKa U OKPYKAIOIIYIO IPUPOTHYIO CPEIY

3.2

3.3

YMEHHE UHTErpUPOBaTh XMMUYECKHUE 3HAHUS CO 3HAHUSAMHU APYrHX
y4eOHBIX IPEIMETOB

HaJINYME ONbITa pabOThI C Pa3IMYHBIMU HCTOYHUKAMHU HH(POPMALIUU
[0 XUMHUM (Hay4yHasi U Hay4yHO-NIOMYJISIpHAas JHUTepaTypa, CIOBapH,
CIPAaBOYHUKHU, UHTEPHET-PECYPCHI)

3.4

YMCHUC 00BEKTUBHO OLICHUBATb I/IH(1)OpMaI_II/IIO O BCIICCTBAX, HX
MNpEBpaAlICHUAX W  [PAKTHYCCKOM  IIPUMCHCHHUUN u YMCHHUC
HCIIOJIB30BAaTh €€ AJI PCIICHU A y‘IC6HO'H03HaBaTeJIBHBIX 3aJa4

Bnanenne ocHOBaMM MOHATHMHOIO ammapara U CHUMBOJUYECKOTO
A3bIKa XUMHHU JJIS1 COCTaBJIEHUSI (OPMYJI HEOPTraHUUECKUX BEILECTB,
YPaBHEHHH XMMMUYECKHX PpEaKLMH; OCHOBAMHU XMMHUYECKOHN
HomeHkarypsl (IUPAC u TpuBHaNbHOI)

YMeHue o0bsICHITH CBS3b MOJOXKEHUs 31aeMeHTa B [lepuoanueckoi
CUCTEME C YHCIOBBIMM XapaKTEPUCTUKAMHM CTPOCHHS AaTOMOB
XMMHYECKHX DJEMEHTOB (COCTaB M 3apsj s1pa, oOllee 4YHUCIOo
AJIEKTPOHOB), PACHpPEAEICHUEM 3JIEKTPOHOB IO HSHEPreTHUYECKUM
YPOBHSIM aTOMOB IIEPBBIX TPEX NEPUOJOB, KU U KaJIbLUS

[IpencraBienne O  NEPUOJWYECKON  3aBUCUMOCTH  CBOWMCTB
XUMHUYECKUX JIEMEHTOB (paguyc aToMa, 3JIeKTPOOTPUIIATETHHOCTS ),
HpOCTLIX N CJIOXHBIX BCIICCTB OT IIOJOXCECHUA DJJICMCHTOB B
[lepuonnueckoid cucreme (B MajblX [MEPUOAAX U TJABHBIX
MOATPYIINAX ) ¥ JIEKTPOHHOTO CTPOCHUSI aTOMa

YMmenue kiaaccuumpoBarh:

7.1

XHUMHUYCCKHUEC 3JICMCHTHI

7.2

HCOPTaHNYCCKUC BCIICCTBA

7.3

XUMHUYCCKHUEC PCAKIINU

YMeHue Onpeacirh:

8.1

BAJICHTHOCTDb U CTCIICHb OKHCJICHUA XUMHWYCCKUX 3JICMCHTOB, 3aps/
HOHa

8.2

BHUJl XUMHUYECKON CBA3M U THUIl KPUCTAUIMYECKOU CTPYKTYpHI B
COCIMHEHUAX

8.3

XapaKTep cpeibl B BOJHBIX pacTBOPax BeUIeCTB (KUCIOT, OCHOBAHUM)

8.4

OKHCIIUTECIIb U BOCCTAHOBHUTCIIb




VYmMmenue XapaKTECpPuU30BaTh (1)I/ISI/ILIeCKI/IC M XUMHYECKHE CBOMCTBA:

MPOCTBIX BEIECTB (KUCIOPOA, O30H, BOJIOpoA, TpaduT, anamas,

9.1 KpemMHu#, azor, docdop, cepa, XJop, HATPUH, Kalwii, MarHui,
KaJIbIIM, aTFOMHHHH, JKEJIE30)
CJIOKHBIX BEIIECTB, B TOM 4YHCJI€ WX BOJHBIX pPacTBOPOB (Boja,
aMMUaK, XJOPOBOJOPOJ, CEPOBOJIOPOJ, OKCHABI H THIAPOKCHJIBI
9.2 metawioB |-IA rpymnm, amomunns, meau (I1), nuaka, xenesa (1l u
I1), okcunst yrnepona (11 u 1V), kpemuus (1V), azota u pocdopa (111
u V), cepol (IV u VI), cepHucras, cepHas, a30THCTas, a30THasd,
docdopHasi, yroibHas, KpeMHUEBAsI KUCIOTA U UX COJIH)
MPOTHO3MPOBATh W  XapaKTePU30BaTh CBOWCTBAa BEHIECTB B
9.3 3QBHCHMOCTH OT HX COCTABa M CTPOCHWS, NPUMEHEHHE BEIIECTS B
3aBHCHMOCTH OT WX CBOWCTB, BO3MOXXHOCTh IPOTCKAHHSI
XUMHUYECKUX MPEBPAIICHUN B PA3IMYHBIX YCIOBUSIX
10 YMeHHe COCTaBMISTh MOJIEKYJISIPHbIE M HOHHBIE YPaBHEHUS PEaKui,
B TOM YHCJIE:
10.1 peaKkIii HOHHOTO OOMeHa
10.2 OKHCIIUTEIbHO-BOCCTAHOBHUTEIIbHBIX PEaKITUi
103 WUTIOCTPUPYIOIIMX XHWMHUYECKHE CBOICTBA H3YYEHHBIX KJIACCOB
(Tpyrimm) HEOPraHUYECKUX BEIECTB
104 MOITBEPKTAIONINX TCHETUYCECKYIO B3aUMOCBSI3b MEXKTY HUMH
11 YMeHHe BRIYUCTATE (TPOBOIUTH PaCUEThl):
111 OTHOCHUTENIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
MacCCOBYIO JIOJIO0 XMMHYECKOTO JJIEMEHTA B COSAMHCHHIH
11.2 MAaCCOBYIO JIOJIIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM ra3oB
114 [0 YpPaBHEHUSM XHMHYECKUX PEAKIUH W HAXOJHUTh KOJIHYECTBO
BellecTBa, 00BEM U MacCy peareHTOB WM MPOYKTOB PEaKIIuU
12 Bnanenue (3HaHUE OCHOB):
OCHOBHBIMH  METOJIaMH  HAy4YHOTO To3HaHus (HabmoaeHue,
191 HU3MEepeHHe, IKCIIEPUMEHT, MOJICIIMPOBAHNIE) TIPU U3YUCHUH BEIICCTB
U XUMHYECKHUX SIBIICHHH; yMeHue c(hOopMyIHpoBaTh MpoOlieMy H
MPEIOKUTE IYTH €€ PEIICHUS
192 Oe3omacHOil pabOThl ¢ XMMHUYECKUMHU BEIIECTBAMH, XUMHUYECKOU
MOCY/I0H M JIa0OpaTOPHBIM 00OPYIOBAHHEM
MpaBUIaMu 0e301macHoTo obpareHus c BEII[ECTBAMH,
UCIIOJIb3YEMBIMU B TMOBCEAHEBHOM KU3HU, TPABUIIAMHU TTOBEJCHUS B
123 [EJSIX COSPEKCSHHS 370POBhSI H OKPYXKAIOIICH MPUPOIHON CPEIIbI;
MOHMMaHKe Bpe/a (OMacHOCTH) BO3/ACUCTBUS HA KUBBIE OPTaHU3MBbI
oTpeICIEHHBIX BEIIIECTB, CITI0c000B YMCHBIIICHUS u
MIPEIOTBPAIICHHS UX BPEIHOTO BO3ACHCTBUS
13 Hannuue mpakTH4eCKHX HABBIKOB TUTAHUPOBAHMSI M OCYIIIECTBICHHS
CIEYIOMNX XUMHUYECKUX IKCIIEPUMEHTOB:
W3ydeHne W  omnucaHue  (U3UYECKUX  CBOWCTB  BEIICCTB;
13.1 03HAKOMJICHHE ¢ PU3UICCKIMH U XUMHYECKUMU SIBIICHUSIMU; OTIBITHI,
WUTFOCTPHUPYIONTHE TPU3HAKHN TPOTEKAHMS XUMHUECKUX PEAKITHMA
13.2 M3y4eHHUe CIOCOO0B pa3IeeHHs cMecei




13.3

13.4

MOJYyYECHHE KHUCJIOpOoJAa W H3YYEHUE €ro CBOWCTB; IOJy4YCHHUE
BOJIOPO/Ia U U3YUYECHHUE €r0 CBOKCTB; MOJYYEHUE YIIEKUCIIOr0 ra3a u
W3yYCHUE €ro CBOWMCTB; MOJy4YEHHE aMMHaKa W H3YyYECHHE €ro
CBOMCTB

IIPUTOTOBJICHUE DPACTBOPOB C OIPEACIEHHON MAacCOBOM JIOJIEH
pPacTBOPEHHOIO BEILECTBA

135

NpUMEHEHHE  HWHIUKATopoB  (JlakMyca,  METHJIOpaHXa |
denondranenna) st ONpeAeNeHUs XapakTepa Cpelbl B pacTBOPax
KHCJIOT U I1IeJI04en

13.6

WCCIIC/IOBAHUE U ONKMCAHUE CBOWCTB HEOPraHUYECKUX BEILECTB
Pa3INYHBIX KJIACCOB; U3yYEHUE B3AUMOJEUCTBHSI KUCIIOT C METAJUIAMH,
OKCHJIaMH  METAJUIOB,  pPacTBOPUMBIMM W HEPaCTBOPUMBIMU
OCHOBaHUSIMH, COJSIMU; IOJIYYEHHE HEpPacTBOPUMBIX OCHOBAaHMIA;
BBITECHEHHUE OJIHOTO MeETajula JPYruM M3 pacTBOpa  COJIH;
uccieioBaHne aM(pOTEPHBIX CBOMCTB THAPOKCHUIOB ATIOMHUHUS MU
LIMHKa

13.7

PCHICHUC OKCIICPUMCHTAJIbHBIX 3a/1a4 I10 TCMaM: «OcHOBHBIE KJIaCCHI
HCOPTaHUYCCKUX COCI[PIHCHPIﬁ)); ((QHGKTPOJII/ITI/I‘ICCKZUI
JUCCOLUAIIMA», «Baxnelmuye HeMmeTamIbl U HX COCIUHCHUA,
«Baxneine MeTalIbl M UX COCIUHCHMUA»

13.8

14

141

14.2

XMMHYECKHE  OKCIIEPUMEHTHI,  HUIIOCTPUPYIOUIME  MPU3HAKH
NPOTEKaHHUS PEeaKInii HOHHOTO OOMEHa; KaueCTBEHHBIE PEaKIMU Ha
IPUCYTCTBYIOLIME B BOAHBIX PAaCTBOPAX MOHBI: XJOPHI-, OpOMHI-,
uonua-, cynepar-, Qocdar-, xapOoOHaT-, CHIMKAT-aHUOHBI,
T'HJIPOKCUA-UOHBI, KATHOHBI aMMOHUS1, MAarHUS, KaJIbIIHSL, ATIOMUHMS,
xenesa (2+) u xenesa (3+), meau (2+), LMHKa

YwMmenue:

NPEICTaBIATh PE3yAbTaThl JKCIEpUMEHTa B (OpMe BBHIBOOB,
JIOKa3aTeabCTB, I'paMKOB M TAOIUI] M BBIABIATH SMIUPUYECKHE
3aKOHOMEPHOCTH

YCTAHABJIMBATh  CBS3M  MEXAY  peajbHO  HAOIIOZaeMbIMU

XUMUYECKUMH SBICHUSMU U IIPOLECCAMH, IPOUCXOIALUIMMU B
MakKpo- ¥ MUKPOMHUPE, 0OBICHATh MPUUUHBI MHOTOOOPAa3usl BEIIECTB




NMPUWIOKEHUE

HEPEYEHbB 2JIEMEHTOB COAEPKAHUSA, ITPOBEPAEMbBIX HA OCHOBHOM
IroCYaIAPCTBEHHOM 3K3AMEHE 110 XUMWUHU

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

1
11

1.2

[lepBoHavyalIbHBIE XUMUYECKHE TTOHATHUS
Yucrtsle BemecTBa U cMecu. CocoObl pa3zienieHus: cMecei

ATOMBI H MOJICKYIJIBI. Xumudeckue d3jeMeHThl. CHUMBOJIBI XMMHYECKHX
OJICMCHTOB. HpOCTBIe " CJIOKHBIC BEIICCTBA.

1.3

14

1.5

Xumnueckas (opmyna. BajJeHTHOCTP aTOMOB XHMHYECKUX JJIEMEHTOB.
CreneHp OKUCICHUS

3aKOH TOCTOSHCTBAa cocTaBa BewlecTB. OTHOCUTENIbHAs aTOMHasl Macca.
OtHocuTenbHas MOJEKyJspHas Macca. MaccoBass J0Ji1 XMMHYECKOTO
3JIeMEHTa B COCIMHCHHUH

KonuuectBo BemiectBa. Monb. Momnsphas macca. MosisipHbIil 00bEM ra3oB.
B3anmocBsI3p KOJIMYECTBA, MACCHI U YHCIIA CTPYKTYPHBIX €IMHUI] BEIIeCTBA

1.6

du3nyueckne 1 XUMAYECKUE IBICHUSI. X MMUICCKas peakuus 1 eé IMPU3HAKH.
3aKoH COXpaHCHHUA MaCChbl BCIICCTB. XUMHYECKHE YpaBHCHUS

2.1

2.2

2.3

[epuonnyeckuii 3akoH u [lepuoauydeckas CHCTEMa XUMUYECKUX JIEMEHTOB
J.1. MenneneeBa. CTpoeHrue aToMOB

[Iepnonnueckuit 3akoH. lleproauyeckas cucreMa XUMUYECKHAX 3JIEMEHTOB
J.W. Mengeneesa. Ileproasl u rpynmsl. @U3N4ECKHUil CMBICIT IIOPSAIKOBOIO
HOMEpPA, HOMEPOB MEPHUOJA U TPYIIIBI IEMEHTA

Crpoenne aromoB. CoctaB aTroMHBIX sjaep. M3orombl. DIEKTPOHBHI.
CrtpoeHue >JEKTPOHHBIX 000JI0YeK AaTOMOB MepBbIX 20 XMMHUYECKHUX
aneMeHToB llepuoanyeckoii cuctemsl .M. Menneneesa

3aKOHOMEPHOCTH B U3MEHEHUH CBOICTB XMMHMUYECKHUX 3JIEMEHTOB INEPBBIX
TpEX MIEPHOJIOB, KaJus, KaJIbLUs (pannyca aTOMOB,
ANEKTPOOTPHUIATETLHOCTH, METAJNINYECKUX U HEMETAIIIMYECKUX CBOMCTB) U
UX COEAVWHEHHH B COOTBETCTBUU C TIOJOKEHHUEM DJIEMEHTOB B
[leproanueckoit cucreMe U CTPOEHHEM UX aTOMOB

Crpoenue BeniecTBa

3.1

Xumuueckasi cBsizb. KoBaneHTHas (MOJSpHAas W HEMOJSIpHAasi) CBS3b.
DJIEKTPOOTPHUIIATENBHOCTh XMMHYECKHX 3JIeMEHTOB. HMOHHas  CBS3b.
Merauinueckas CBsi3b

3.2

Tunsl KpHUCTAUIMYECKUX PEIIETOK (ATOMHAas, MOHHAs, METaJUINYecKas),
3aBUCUMOCTB CBOMCTB BEIIECTBA OT TUIA KPUCTAIUIMYECKOM PEIIETKHU U BUIA
XUMUYECKOH CBSA3U

Baxwueiiue MMPEACTAaBUTCIIN HECOPTAaHUYCCKUX BCUICCTB. Hemerannel u ux
coeIMHEHHS. MeTamibl U BX COSTUHCHUS

4.1

Knaccudukanus 1 HOMEHKIIaTypa HEOPraHMUECKUX COCIMHEHUI: OKCHIIOB
(coneobpasyromue: OCHOBHBIE, KHUCJIOTHBIE, amM(pOTEepHBIC) u
Hecosieo0pa3yrolue; OCHOBaHUH (IENOYN M HEPACTBOPUMBIC OCHOBAHUSA);
KHCIIOT (KUCJIOPOACOAEpkKAIIUe H OECKUCIOPOAHBIC, OJHOOCHOBHBIE U
MHOT'OOCHOBHBIE); COJICH (CPEIHUX M KUCITBIX )




dusnyeckue W XUMHYECKHE CBOMCTBA IIPOCTBIX BEIICCTB-HEMETAJIIIOB!:

4.2 BOJIOPOJ1a, XJIOPa, KUCIOPOJIa, CEphI, a30Ta, pochopa, yriaepoia, KpeMHHS
dusnueckre 1 XUMHUUECKUE CBOMCTBA MPOCTHIX BEIIECTB-METAJNIOB: JIUTHUS,
4.3 HATpUs,  Kajaus, MarHus W KaiblMs,  aJIIOMHHHS,  Kele3a.
DNEKTPOXUMHUUECKUN Psiji HAIIPSHKEHUH METaITIOB
44 Ousnyeckue U XHUMHUYECKHE CBONCTBA BOJOPOJHBIX COEIUHEHHM
HEMETAJIJIOB: XJIOPOBOJOPO/Ia, CEPOBOJOPOIA, aMMHAKa
dusnuecKue 1 XUMUYECKUE CBOMCTBA OKCHUI0B HemeTaiios: cepsl (1V, V1),
4.5 asora(ll, IV, V), docdopa(lll, V), yraepoma(ll, 1V), kpemuus(lV).
[TonyyeHnue OKCUI0B HEMETAILIOB
16 Xumudeckue cBorcTBa okcuioB: metawioB |A—IIA rpymnmn, nuaka, mequ(ll) u
xenesa(ll, 111). [ToxydeHre OKCHIOB METAILIOB
XUMUYECKHE CBOWCTBA OCHOBAaHMW U aM(OTEpHBIX TUAPOKCUIOB (Ha
4.7 IIpUMepe FUAPOKCUI0B AIFOMUHUS, XKene3a, [IMHKa). [lonyuenue ocHoBaHui
1 aM(bOTEPHBIX TUIAPOKCUIIOB
O6mmue XUMHUYECKHE CBOIiCTBa KHCIIOT: XJIOPOBOJOPOIHOH,
48 CEPOBOJIOPOAHOM, CEPHUCTOM, CEPHOH, a30THOH, pochopHOH, KPEMHHEBOH,
yrosibHON. OcoOble XUMUYECKUE CBOWCTBAa KOHIICHTPUPOBAHHOM CEpHOI U
a30THOM KucnoT. [lonydenue kucior
4.9 OO6mue xuMuYecKue cBoicTBa cpenuHux coneil. [lomyuenue comeit
410 [Tonyuenue, cobupanue, pacro3HaBaHue BOJOPOAA, KHCIOPOa, aMMHAaKa,
YTJIEKUCIIOro ra3a B JlabopaTopuu
411 [Tonyyenne aMmmaka, CEpHOM M a30THOM KHCIOT B IPOMBIIIICHHOCTH.
O6u1re cnocoObl MOTYyYeHHs METAJIIOB
4.12 ['eHeTnueckas CBSI3b MEXKIY KJIACCAMH HEOPTaHUYECKUX COCTMHEHUN
5 XHUMHYECKHUE PEAKIIUU
Knaccudukanus XUMHUYECKUX pPEaKIHUi MO Pa3NIWYHBIM MPU3HAKAM: IIO
5.1 YUCTy W COCTaBY Y4YaCTBYIOIIMX B PEaKIMU BEUIECTB, IO TEIUIOBOMY
3¢ (deKTy, Mo N3MEHEHUIO CTETIeHEeH OKUCICHHUSI XUMHUECKHUX dJIEMEHTOB
52 TennoBoii 3¢ ekt XUMUYECKON peakui, TEPMOXUMUYECKUE YPABHEHMSI.
' DK30- ¥ SHJIOTEPMHUYECKUE PEAKIUU. TepMOXUMUYECKHE YPaBHEHUS
OKHCIIUTENbHOBOCCTAHOBUTEIBHBIE peaKkIMH. Oxkucnurenu u
5.3 BOcCTaHOBUTENH. [Ipoliecchl OKUCITIEHHST 1 BOCCTAHOBIICHUS. DJIEKTPOHHBIN
0aslaHC OKHCITUTEIPHOBOCCTAHOBUTEIBHON peakinu
Teopus  snekTpoauTHUeckor  auccouranuu.  KaTUOHBI,  aHUOHBIL.
5.4 DNEeKTPONUTHl W HEAIEKTPOAUTh. CHIIBHBIE W CJIa0ble DJICKTPOJHUTHI.
Crenens auccolnyanuu
55 Peakumu moHHOTO OOMEHa. YCIIOBUS MPOTEKAHHS pPEaKIHid HOHHOTO
oOMeHa, MOTHBIC U COKPAIIEHHBIC HOHHBIE YPaBHEHUSI PEaKITHit
6 XUMHS ¥ OKpYXKaromias cpeaa
BemecTtsa u Marepuasibl B IOBCEIHEBHOW JKM3HU 4elioBeKa. be3omacHoe
6.1 WCIIOJIb30BaHNUE BEIIECTB U XMMUYECKUX PEAKIU B JIAOOpATOPUHU U OBITY.
[lepBas moMoIIb NpU XUMUYECKUX 05KOTaX U OTPABICHUSIX
XUMHYECKOE 3arpsA3HEHUE OKPYKaIIIeH cpeapl (KUCIOTHBIE TOXKH,
6.2 3arpsi3HEHUE TIOYBBI, BO3/IyXa U BOJOEMOB), CITOCOOBI €ro MPpeA0TBpaCHHUS

[IpenenpHas gomycrumast koHrertparus Bemuiects (I1JIK). Ponp xumun B




pELICHNH HKOJIOTUYECKUX MpolieM. YcCuieHue NapHUKOBOro sddekra,
pa3pylLieHre 030HOBOI'O CJIOS

[Tpumenenue cepsl, a3ota, Gpocdopa, yriaepoaa, KpeMHHS U UX COSTUHEHUI
B OBITY, MEIMIIHE, TPOMBIIIJICHHOCTH 1 CEJILCKOM X03siiicTBe. [IpumeHenme

6.3 METAJUIOB M CIUIaBOB (CTallb, YyryH, AIOPATIOMHHUK, OpoH3a) B OBITY U
MPOMBIIIJICHHOCTH MX coequHeHuil. [loHsTHE O KOppO3MHM METaIOoB,
OCHOBHBIE CITOCOOBI 3aITUTHI UX OT KOPPO3HH

6.4 [IpupoaHble UCTOYHUKHU YTIEBOJIOPOAOB (yroiib, MPUPOAHBIN Ta3, HEDTH),
MIPOYKTHI UX MepepaboTku (OCH3UH), UX POJb B OBITY U MPOMBIIUICHHOCTH
[lepBoHaYabHBIC MOHATHS 00 OPraHUMYECKUX BEIIECTBAX KAK O COCTMHEHUSIX

6.5 yriepoaa (MeTaH, 3TaH, 3TWIEH, aleTWIEeH, 3TaHOJ, TIIMIEPHH, YKCYCHas
kuciota). [loHstrne o OMONIOrMYECKH Ba)KHBIX BEILIECTBAX: JKUpaxX, OeNKax,
yIJIEBOJIaX — U UX POJIH B )KU3HU YENIOBEKa

7 Pacuérer:

7.1 o GpopmyaaM XUMHUYECKUX COeIMHEHUN

7.2 Macchl (MacCOBOM) TOJIM PACTBOPEHHOTO BEIIIECTBA B PAaCTBOPE

7.3 10 XUMUYECKUM YPaBHEHHSIM




