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1. HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1Mo XMMHH Ha YPOBHE OCHOBHOTO 00IIIET0 00pa30BaHUs COCTABJICHA HA OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTEeNIbHOW IMPOrpaMMbl OCHOBHOTO
obmero obpaszoBanusi, npeacrasieHHsx B PI'OC OO0, DenepanbHOil paboyeil mporpaMMsl
OCHOBHOTO 00111eT0 00pa30BaHus 10 XUMUH (0a30BbIi yPOBEHB), a TAK)KE Ha OCHOBE (heaepabHOU
paboueii mporpaMMbl BOCIIMTAHUSA U C YUYETOM KOHIICTIIMU MPENOJaBaHusl YIeOHOTO MpeaMeTa
«XuMus» B o0pa3oBaTesIbHbIX opranuzanusx Poccuiickoit @eneparui.

[Iporpamma mo XuMuu 1a€T TpPEACTAaBICHHE O IeNsAX, OOIIeH cTparermu OOydeHwus,
BOCIIMTAaHUS W pa3BUTHS OOYYarOIIMXCS CpPEACTBAMU YUEOHOTO TIpEeIMeTa, YCTaHABIMBAET
o0s3aTenbHOE NPEIMETHOE COJepkKaHue, MPeIyCMaTPUBAET paclpeesieHue ero mo Kjiaccam U
CTPYKTYpUpPOBaHHUE TI0 pa3zeiaM M TeMaM IMPOrpaMMBbI TI0 XHMHH, OTIPEIENeT KOJINIeCTBEHHBIE
Y KaUYeCTBEHHBIE XapaKTEPUCTHKH COJICPIKAHMUS, PEKOMEHTYEMYIO TI0CIIEIOBATEIbHOCTD H3yIEeHUS
XAMUHU C YIETOM MEXKIIPEIMETHBIX U BHYTPHIIPEIMETHBIX CBSI3€H, JIOTUKH y4eOHOTO Ipolecca,
BO3PACTHBIX 0COOEHHOCTEHN 00yUaromuxcs, onpeensieT BO3MOKHOCTH MPEMETa /7S peaiu3aluu
TpeOOBaHMI K pe3yJabTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeNbHON MpPOTrpaMMBI HAa YpPOBHE
OCHOBHOTO 0oOmiero oOpa3oBaHHs, a TakXke TpeOOBaHMH K pe3yibTaraM OOydeHHS XMMHH Ha
YpOBHE IIeJIel M3y4eHHs MPEeaMeTa U OCHOBHBIX BHIOB y4eOHO-TTO3HABATEIHHOHN IESTEITHHOCTH
00yJaroIIerocs mo OCBOCHUIO y4eOHOTO COIepKaHUS.

3HaHUe XUMHH CIY)KHT OCHOBOW [T (POPMUPOBAHHS MUPOBO33PEHHS 00YUArOIIErocs, ero
IIPEJCTAaBICHUN O MaTEpUAIbHOM €MHCTBE MHUpPa, BXXKHYIO POJIb UTPAIOT (POPMUPYEMbIE XUMHUEH
IPEJCTABICHHS O B3aMMOIIPEBPALICHUAX SHEPTUU U 00 BOJIIOLUM BEIECTB B IPUPOJE, O MyTAX
pemieHust TI00albHBIX MPOOJIEM YCTOMYMBOIO Ppa3BUTUS 4YEJIOBEYECTBA — CBHIPHEBOH,
SHEPTEeTUYECKOM, MUIIEBON M IKOJIOTHUECKOW 0€301MacHOCTH, IPOOIIEM 3JpaBOOXPaHCHHUS.

N3ydenune xumuu:

CHOCOOCTBYET pean3ali BO3MOKHOCTEH Ul caMOpa3BUTUA U (POPMUPOBAHUSI KYJIBTYpBbI
JMYHOCTH, €€ 001el 1 (PyHKIMOHAIBHOW I'PaMOTHOCTH;

BHOCHT BKJIaJ B ((JOPMUPOBAHKE MBIIIJIEHUS U TBOPUYECKHX CIIOCOOHOCTEH 0Oydaroumuxcs,
HaBBIKOB  HMX  CAMOCTOSITEIbHOM  y4eOHON  JESTENbHOCTH,  SKCIIEPUMEHTAIBHBIX U
HCCIIEIOBATENIbCKUX YMEHMM, HEOOXOAMMBIX KakK B IIOBCEJIHEBHONW JKM3HM, TaKk U B
po(hecCUOHAIBHON AEATEIbHOCTH;

3HaKOMHUT €O CIEeUU(UKON HAaydHOTO MBILIUICHHS, 3aKJIaJbIBA€T OCHOBBI 1LIEJIOCTHOTO
B3IJIs1/1a HA €IMHCTBO MPHUPO/IbI U YEJIOBEKa, ABJSETCS OTBETCTBEHHBIM 3TAalloM B ((OPMUPOBAHUU
€CTECTBEHHO--HAayYHOH ITPaMOTHOCTH O0yJarOLUXCS;

crocoOCTBYeT (POPMHUPOBAHUIO IEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HaHUSM, K MPUpPOJE, K 4YeJOBEKY, BHOCHUT CBOHl BKJIaJ B 3KOJIOTHYECKOE 0Opa3zoBaHME
oOyyaronuxcs.

JlaHHble HampaBlieHUs B OOy4eHHUU XMMHUHU O0ECHeyuBaroTCs crenu(puKoil comepikaHus
y4eOHOTO MpeMeTa, KOTOPBIN ABIISETCS MeJarornyecky alaiTUPOBaHHBIM OTpaskeHHeM 0a30BOil
HayKd XUMUH Ha ONpe/IeIEHHOM dTare e€ pa3BUTHS.

Kypc xumMuu Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHMsS OPUEHTHPOBAH Ha OCBOEHUE
00y4aroIMMHUCs CUCTEMbI NePBOHAYAIbHBIX MOHATHH XUMUHU, OCHOB HEOPraHUYECKOH XUMHH U
HEKOTOPBIX OTAEIbHBIX 3HAUYUMbIX OHATHI OPraHNnYeCKON XUMUH.

CtpykTypa cojaepkaHHs MPOrpaMMbl 10 XUMHHM CHOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona Kk e€ mizydeHuro. Conep’kaHHe CKIIAAbIBACTCS M3 CHUCTEMBI MOHATHH O XMMHUYECKOM
SJIEMEHTE W BEIIECTBE M CUCTEMbl MOHATUH O XUMHUYecKoH peakuuu. OOe 3TH CUCTEMBI



CTPYKTYPHO OpPraHH30BaHbl IO NPUHIUIY IOCJIEAOBATEIbHOTO PAa3BUTUS 3HAHUN HAa OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYE€HHS KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

— [lepuonueckoro 3akoHa /. . MeHneneeBa kak OCHOBHOI'O 3aKOHA XMMUU;

— Y4YEHHMsI O CTPOCHHUH aToMa U XMMHUYECKOH CBSI3U;

— MPE/ICTaBJICHUH 00 AIIEKTPOIUTUIESCKON TMCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS paccMaTpUBAIOTCS HA OCHOBE SMIIMPUYECKU IOJIYYEHHBIX H
OCMBICJTICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJTHOTO YPOBHS K JIPYTOMY, BBITIOTHSS
¢byHKIMU 00BSICHEHUS ¥ IPOTHO3UPOBAHUS CBOMCTB, CTPOCHHUS U BO3MOKHOCTEH IPAKTUIECKOTO
MPUMEHEHUSI U TIOJTyYEHHS N3y4aeMbIX BEIIECTB.

OcBoeHHe MporpaMMbl IO XUMHUHU CIOCOOCTBYET (OPMUPOBAHUIO MPEACTABICHUS O
XUMHUYECKOM COCTAaBISIOIIEH HAYYHOM KAPTUHBI MHpa B JIOTHKE €€ CHCTEMHOW IIPUPOJIBI,
LIEHHOCTHOTO OTHOIIEHHS K HAYyYHOMY 3HAHUIO U METOJaM M03HaHus B Hayke. M3yduenne xumun
MIPOUCXOIUT C IPUBJICUCHUEM 3HAHUH U3 paHee U3yUeHHbIX YUeOHBIX peaMeTOB: «OKpyKaromuii
Mup», «brosorus. 57 kinacce» U «Pu3nKa. 7 Kjiacey.

[Ipu u3ydeHnn XUMUHU TPOUCXOAUT (POPMHUPOBAHHUE 3HAHUM OCHOB XMMUYECKON HAyKH Kak
00JacTi COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON JESITETbHOCTH YelloBeKa M KaK OJIHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3ajada yueOHOTO MpeaMeTa COCTOUT B (OPMHUPOBAHUU
CUCTEMbl XMMHYECKHX 3HAHMM — Ba)KHEHIIMX ()aKTOB, MOHSATHH, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHHUH, JOCTYMHBIX O0O00OIIEHUH MHPOBO33PEHUYECKOTO XapakTepa, sS3bIka HayKH, B
IPUOOLIEHUN K HAyYHbIM METO/IaM MO3HaHMsI IPU U3YYEHUH BEUIECTB U XUMUYECKUX PEAaKLUi, B
(GopMHUpPOBaHMM M pa3BUTHM TI03HABATENIbHBIX YMEHMH M MX HIPUMEHEHUH B Y4eOHO-
MI03HABATEIbHON U yueOHO-HMCCIEeI0BATENbCKON AEATEIIBHOCTH, OCBOCHUU IpaBUi 0€301acHOTO
oOpaleHHs ¢ BEIECTBAMHU B [IOBCEAHEBHOM KU3HH.

IIpy u3ydeHUM XMMHMHM Ha ypOBHE OCHOBHOIO OOIIEro oOpa3oBaHUS Ba)XXHOE 3HAYECHUE
IpUOOpeNn Takue 1elu, Kak:

— (hopMupoBaHHE MHTEIJIEKTYaJbHO Pa3BUTOM JIMUHOCTH, TOTOBOH K caM00OOpa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSTEIBHOMY IPHHSATUIO pELIEHHUH, CHOCOOHOW ajanTHpoBaThbes K
OBICTPO MEHSIOIMUMCS YCIOBHSIM XKHU3HH;

— HaIpaBJICHHOCTb OOyuYeHHMs Ha CHUCTEMaTHYecKoe MpuoOlIeHne oOydaromuxes K
CaMOCTOSITEJIBHOM ~ ITO3HABAaTEIbHOM  JEATCIIBHOCTH,  HAy4YHbIM  METOJaM  IO3HAHu,
(OopMUPYIOLIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUH;

— obecrieyeHue YCIOBMH, CIIOCOOCTBYIOIIMX NPUOOPETEHUIO0 OOY4YaroIMMUCS OIbITa
pa3sHOOOpa3HON NEesATEeIbHOCTH, MO3HAHUS U CaMOINO3HAHMs, KJIFOUEBBIX HABBIKOB (KIIIOYEBBIX
KOMIIETEHII), MMEIOLINX YHUBEpPCAIbHOE 3HAYEHUE JUIs pa3IMYHbIX BUOB JEATEIbHOCTH;

— (hopmupoBanue obmell PyHKIMOHAIBHONW U €CTeCTBEHHO-HAYYHOW I'PaMOTHOCTH, B TOM
qucie yYMEHUH OOBSICHATD U OLIEHUBATh SBJICHUS OKPYKAIOIIET0 MUPA, UCTIOIb3Ys 3HAHUS U OTIBIT,
MOJIydeHHBIE MPU W3YYECHUHM XHMUH, NMPUMEHATh UX NPH pEIIeHUH MpoOjeM B MOBCETHEBHOM
KU3HU U TPYJIOBOU JEATEIBHOCTH;

— (hopmupoBaHue y 00y4aroUMXCsl TyMAaHUCTUYECKUX OTHOIIEHUH, TOHUMaHUS [ICHHOCTH
XUMUYECKUX 3HAHUHU I BBIPAOOTKU SKOJIOTMYECKU I1€JecO00pa3sHOro MOBEJEHUS B OBITY U
TPYAOBOW JEATEIBHOCTH B LENSIX COXPAHEHMsI CBOErO 3J0POBbsI M OKPYXKAIOLIEH MPUPOIHON
Cpenpl;



— pa3BUTHE MOTHBAIMH K 00Y4EHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIIUTAHUIO
Ha OCHOBE YCBOCHHUS OOIIEUEIIOBEYECKUX LIEHHOCTEH, T'OTOBHOCTH K OCO3HAHHOMY BBIOODY
npouIIs U HAMIPAaBIECHHOCTH AaJbHEUIIETO 00yISHHS.

®opmMbl yueTa padoydeil MporpaMMbl BOCIIUTAHUSA
BocnurarenbHblii NOTEHIMAT TPEAMETA «XUMUSD» PEATH3YETCS Yepes:

¢ YCTAHOBJICHUC JOBCPUTCIIBHBIX OTHOIIECHUH MCXKY YUYUTCIIEM U O6y‘-IaIOHII/IMI/ICH,
CIOCOOCTBYIOIIMX IMO3UTHBHOMY BOCHPHUATHIO YYAIIMMHUCS TpeOOBaHMKA M TPOCHO
YUMTEISA; IPOBOJUTE BOCHUTATEIBHYIO JEATEIBHOCTh C YUETOM KYJIBTYPHBIX Pa3IMUUN
JIETeH, TI0JIOBO3PACTHBIX U MHANBUIYyaTbHBIX 0COOCHHOCTEH;

e [IpUBJCYEHHWE BHHMaHHE Yy4YalIUXCid K OOCyXJZaeMOl Ha ypoke HHOpMaIHH,
AKTUBU3HWPOBAHUC MO3HABaTEIHLHOM ACATCIIbHOCTHU YHAIUXCA;

® OpraHu3alyio padoThl yHaIIUXCs C COLMAIBLHO 3HAYMMON HH(pOpMaIUeil, moaydyaeMoi Ha
YpPOKaxX, BBICKA3bIBATb coOCTBEHHOE MHCHHUEC, TMO3UIUI0; ITPOCKTHPOBAHUE CHUTyallUW H
coObITHS, (hopMUpPYIOLITHE IMOLIMOHAIBHO — IEHHOCTHYIO c(hepy ydarierocs;

e MoO0yXJeHue  yyalmmxcsi coONIoJaTh Ha YpOKEe HOPMbI Y4eOHOM JAHMCHUIUIMHBI U
CaMOOpraHU3aIluK;, TMONACP)KaHWE B KOJUICKTHUBE YUYAIIUXCS IPYKETIOOHYIO, JETOBYIO
00CTaHOBKY; CO3/IaHHE TIOJUICPKKH, YKJIaaa, aTMoc(ephl B Tpymme/Kiacce;

e opraHu3anus y4eOHOH MAeATENbHOCTH C Y4ETOM KYJIbTYPHBIX TPaIULMH, BO3PACTHBIX U
UHAWBUIYAJIIBHBIX OCOOEHHOCTEH JeTei; MpHBJIEYEHHWE BHHMAHUE YYalIUXCS K
LIEHHOCTHBIM KaTeropusiM, U3y4aeMbIM Ha YpPOKE; HAXOXAECHUE LEHHOCTHOIO acCIeKTa
ydeOHOTO 3HaHUsA W WH(popmaiuu, oOecriedeHWe ero MOHMMaHWE W TepEeKUBAHUE
yUyallUMUCS; CO3JAaHUE  YCIOBUHM  JUId JESTEIbHOCTH  y4yalluXCs B Pa3IMYHbIX
(opMUpPOBaHUAX, B3aUMO/ICHCTBHS B IpyIIIaX, COBMECTHOT'O NTOMCKA PEILICHHIH;

® CO3JaHuEe YCJIOBUH JUIl CaMOCTOSITENILHOIO IIOMCKa, OTOOpa, OLIEHKH HH(OpManuu
y4allUMUCS, MCIOJIb3Yys Pa3HOOOpa3Hble MCTOYHUKHU; pead3alus BOCIHMTATENIbHBIX
BO3MO’KHOCTEH Pa3JIMYHBIX BUJIOB AEATEIBHOCTH O0OYUYAIOIIUXCS CO CIOBECHONW OCHOBOM
(camocrosiTenbHas paboTa ¢ yueOHUKOM, paboTa ¢ HAyYHO — MOMYJIAPHOMN JIUTEpaTypoi,
0TOOp U CpaBHEHHE MaTepualla 10 pa3HbIM UCTOYHUKAM;

® 3alMIy JIOCTOMHCTBO U HMHTEPECOB OOYYAIOLIUXCS, MOMOIIM JETSM, OKa3aBILIUMCS B
KOHQUIMKTHOM MM HeONaronmpusaTHOW CUTyallMM; IIOKa3blBaTh CBOM MHTEpeCc K
yBIICUEHUSIM, MeUTaM, IIaHaM, polsieMam JieTell B paMKax U3y4aeMoro peaMera, TeMbl;

e (opMupoBaHHE Y 00Y4aIOLIUXCS KYJIbTYPY 3A0POBOro U 6€30MacHOro o0pasa KHU3HH;

® pealM3allMi0 BOCIUTATEIbHBIX  BO3MOXHOCTEH pa3jIM4YHBIX BUAOB JESATEIBHOCTH
oOyyaromuxcs Ha OCHOBE BOCHPHUSATHS IJIEMEHTOB JEHCTBUTEIBHOCTH, HAONIOJCHUS 32
JEMOHCTpAIMSIMHU YUUTEINS, IPOCMOTpa (GUIIbMOB;

e (opMupOBaHHE SKOJOTMUYECKON KYJIbTYpHI IOBEICHUS;

® UHUIMHMPOBAHUE M TMOJIEPKKY MCCIENOBATEIbCKON JESATEIbHOCTH OOYYaroUIUXCsl B
paMKax pean3alui UMH WHAMBUIYAIBHBIX U IPYMIIOBBIX UCCIE0BATENbCKUX POEKTOB,
YTO JIaCT 00YYarOUIMMCSI BO3MOXKHOCTh MTPHOOPECTH HABBIK CAMOCTOSITEIIBHOTO PEIICHHS
TEOPETUYECKON MPOoOJIeMBbl, HABBIK T€HEPUPOBaHHUS M O(QOpMIICHHUS COOCTBEHHBIX MJCH,
HaBBIK YBa)KUTEJIBHOTO OTHOIIEHUS K UYy>KUM €M, OQOPMIIEHHBIM B paboTax APYyrux



UCCleIoBaTeNIel,  HABBIK  MYOJUMYHOIO  BBICTYIUIEHUS — Hepel  ayauTOpHEl,
apryMEHTUPOBAHUSA U OTCTAUBAHUS CBOEH TOUKU 3PCHUS;

e licnosnb3oBaHME  BOCHMUTATENIbHBIE BO3MOXKHOCTM COJEPKAHMS  IIpeaMeTa 4epes
JEMOHCTPALMIO y4YalluMCA I[PUMEPOB OTBETCTBEHHOI'O, TI'PAKJAHCKOIO IIOBEJICHUS,
MIPOSIBJICHUST YEIIOBEKOJIIOOUsT U T0OPOCEpACYHOCTH, Yepe3 MOoA0Op COOTBETCTBYIOLINX
TEKCTOB JUIsl YTEHMS, 3aja4d JJIs peLIeHUs, IPOOJIEMHBIX CUTyalluid i OOCYXIEHUs B
KJ1acce;

e (opMupoBaHHE YBAKCHUS K TPAAULUAM, IEHHOCTSM, KYJIbType Hapoaa; (hOpMUPOBAHHUS
TOJIEPAHTHOCTb Y HABBIKU ITOBEJCHUS B U3MEHSIOLIEHCS ITOJIUKYJIBTYPHOU CpEae;

® pa3BUTHE CHOCOOHOCTH K TPYZY U )KM3HU B COBPEMEHHBIX YCIIOBHUSIX.

MecTo yueOHOro npeaMeTa B yueOHOM IJIAHE HIKOJIbI.

B cootBerctBumn ¢ ®I'OC OO0 xumus sBiaseTcs: 00s3aTeNbHBIM MMPEIMETOM Ha YPOBHE
OCHOBHOTO 00mIero oOpasoBanus. JlaHHas mporpamMma MpeaycMaTpUBAaeT U3YYCHHUE XUMUU B
00néme 136 yacoB 3a 1Ba roa 00ydeHus: B 8—9 Kiraccax — 2 vaca B HEJICITIO.

I'oxel 0Oyuenus Kon-Bo wacoB B | KonmnuectBo Bcero wacoB 3a
HEJIENI0 y4eOHBIX HEJIEIIb y4eOHBIN roJl

8 kacc 2 34 68

9 kace 2 34 68

[Ipomexxyrounasi arrecranusi Mo XuMuu B 8-9 kiaccaX MPOBOJAUTCS IO HTOTaM
MOJIYrOIusl ¥ To/1a B popMe KOHTPOJIBHBIX PadoT.

YMK yueOHOro npeamera st 00y4arnuXxcs.
[Ipu peasnmzaruu paboyeit mporpaMMbl UCIIOIB3YIOTCS YUEOHUKHU: « X UMUK

O.C.T'aopuensn, MW.I.OctpoymoB, C.A.CnagkoB Xumusa. 8 kimacc. YUeOHUK s
o011eo0pa3oBaTeIbHbIX OpraHu3aui

O.C.I'abpuensn, U.I.Octpoymos, C.A.CnaakoB Xumus. 9 kinacc. Y4eOHUK i
00111600pa30BaTEIbHBIX OpraHU3aAIHHA



2. COHEP) KAHUE YYEBHOI'O ITIPEJIMETA «Xumus»

8 KUIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE TOHATHUSA

[Ipenmer xumuu. Ponb XMMUM B KW3HM YEIOBEKA. XHMMHUS B CUCTEME HayK. Teina u
BemiecTBa. Du3nyeckue CBOMCTBA BEIIECTB. ATperaTHoe CoCcTosiHUE BemiecTB. [lonsTre o MeTogax
no3HaHus B Xumuu. Yucteie BemecTBa u cMecH. CrocoObl pa3ieiieHus CMeceu.

ATOMBI U MOJIEKYJIbl. XHUMHYECKUE dJeMeHThl. CHMBOJIBI XUMHUYECKHUX HIIEMEHTOB.
[IpocThie U cnoXKHBIE BEHIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumnaeckasi popmyrna. BaneHTHOCT aTOMOB XUMHUECKHUX DJIEMEHTOB. 3aKOH MTOCTOSTHCTBA
coctaBa BemecTB. OTHOcHTeNbHass aToMHas Macca. OTHOCUTENbHAsh MOJIEKYJsApHas macca.
MaccoBast 107151 XHMUUECKOTO JIEMEHTA B COSAMHEHHH.

KonnuecTBo Bemecta. Mousib. MossipHast Mmacca. B3auMoCBsI3b KOJTMUECTBA, MACCHI M YHCIIA
CTPYKTYPHBIX €MHUII BelecTBa. Pacuérel mo GpopmynaM XUMUYECKUX COCTUHEHHI.

Ouszndeckue M XUMHUUYECKHE SIBJICHHUS. XUMUYECKas peakius U e MNpU3HaKd. 3aKOoH
COXpaHEHHUsI MacChl BEIIECTB. XUMHUYeCKre ypaBHeHUs. Kiaccuukanus XMMHUECKUX PEaKIuil
(coenuHeHwms, pa3IoKEeHUS, 3aMeIeHNs, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKON TOCYJOM, MpaBmiiaMi palbOThl B JIabOpaTopuu M MpUéMamu
oOpareHus ¢ J1abopaTopHBIM OO0OpPYIOBAHMEM, M3yUYE€HHWE W OMHUCaHWE (HU3UIECKUX CBOWMCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HabMoIeHne pu3nueckux (TUTaBJICHUE BOCKA, TasSHUE JIbIA,
pacThpaHue caxapa B CTYNKE, KHTIEHUE U KOHJEHCAIIUs BOJbI) U XUMHUYECKUX (FOpEHUE CBEYH,
MPOKaJTUBAHUE METHOM MPOBOJIOKH, B3aUMOICHCTBUE MEJIa C KUCIIOTOW) sSIBJICHUH, HAOIIOICHUE 1
OTHCaHKE NMPU3HAKOB MMPOTEKAHUSI XUMUYECKUX peakluil (pa3ioxkeHue caxapa, B3auMoIeHCTBUE
CEPHOM KHUCJIOTHI C XJOpUAOM Oapusi, paznoxenue ruapokcuaa meau (IlI) mpu HarpeBanum,
B3aMMOJICHCTBHUE Kelie3a ¢ pacTBopoM coiu Menu (11), mzydenue crmoco6oB pas3aeiieHusi CMecei:
C TMOMOIIBI0 MarHuTta, (QUIbTPOBAaHHE, BbIMApUBAHUE, JUCTWULALMSA, Xpomarorpadus,
MIPOBEJICHUE OYMCTKU MOBAPEHHOM COJNM, HAOJIIOACHHE U ONMCAaHUE PEe3yJIbTaTOB IMPOBEICHUS
OMbITa, WIUIIOCTPUPYIOLIETO 3aKOH COXpAaHEHUS MAacChl, CO3JaHHe MOJeled MOJIEeKYI
(IIapocTepIKHEBBIX).

BaxuHeiinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopon — siaeMeHT M MPOCTOE BEIIECTBO.
Haxoxpaenue kuciaopoja B npupoje, Gpu3nyecKkue U XMMHUECKHUEe CBOMCTBA (peakuu TOPeHHUs).
Oxcuppl. [lpumenenue xucnopoma. CrnocoObl TOMyYeHHUS KHUCIOpoga B Jjaboparopud U
npoMelnieHHocTu. KpyroBopot kucnopoga B mpupozae. O30H — ajuioTpomnHas MoaupUKaus
KHCTIOpO/Ia.

TemmoBoit 3 dekT XUMHUECKON peakluH, TEPMOXUMHUYECKHUE YpaBHEHHs, SK30- U
SHAOTEPMHUUYECKHE peakuu. TOMIMBO: yroiab M MeETaH. 3arpsi3HEHHE BO3/AyXa, YCUJICHHUE
MapHUKOBOTO 3 deKTa, pa3pylieHne 030HOBOTO CIOSL.

Bonopon — anemeHT u mpocToe BemiecTBo. HaxoxaeHne Boiopoaa B mpupo/ie, husnueckue
Y XUMHUYECKUE CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI morydeHusi. Kuciotsr u comnu.

MonsipHblil 00bEM ra3oB. Pacu€Tsl 10 XUMHUUECKUM YpaBHEHHSIM.

®dusnyeckue cBoMcTBa BOoAbl. Bona kak pactBoputenbs. PactBopbl. HackimeHHbsle u
HEHACBIIIEHHbIE PacTBOPHL. PacTBOpUMOCTH BellecTB B Boje. MaccoBasi J0Jsi BEUIECTBa B
pactBope. Xumudeckue cBoicTBa BoJbl. OcHOBaHMs. Poib pacTBOpOB B MPUPOJE U B KU3HU



yenoBeka. KpyroBopoT BoJbl B mpupoje. 3arpsi3HEHHE MPUPOJIHBIX BoA. OXpaHa W OUYMCTKA
MIPUPOTHBIX BOJI.

Knaccudukanuss Heopranmdecknx coeaumHeHuid. Oxcunpl. Kimaccudukanus OKCHIOB:
cojsieoOpa3ymomue (0OCHOBHBIC, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasytomue. Homenknarypa
oKkcu10B. PU3nUecKre U XMMUUECKHUE CBOMCTBa OKcuI0B. [loyuenue okcuios.

OcnoBanms. Kiaccudukanus OCHOBaHWH: MIEIOYM W HEPACTBOPUMBIE OCHOBAHHUS.
Homenknarypa ocHoBanmil. ®Pu3MuUecKMe M XUMHUYECKHE CBOMCTBAa OCHOBaHMW. [lomydeHue
OCHOBaHUM.

Kucnotel. Knaccugukanus kucinor. Homenknatypa kuciaot. Ou3nyuecKkiue ¥ XUMHUECKUE
cBoiicTBa kuciot. P aktuBHoctr metayuioB H. H. bekerosa. Ilosmydyenue kucior.

Comu. Homenxknarypa coneil. ®usznueckue U XUMU4ecKue cBoicTBa coseil. [lomyueHue
COJIEH.

I'enernueckas cBs3b MEXKAY KlacCaMU HEOPTaHUYECKUX COEANHEHUH.

Xumuueckuit IKcnepumenm:

KaueCTBEHHOE ONpEJIEJICHUE COJIEpPKaHUsl KHCIOpOoia B BO3yXe, MOJyYeHHe, coOupaHue,
pacrno3HaBaHHe M HM3y4eHHE CBOICTB KHCIOpOJa, HaOIIOJEHHE B3aWMOJEWUCTBUS BEILECTB C
KHCJIOPOJIOM U YCIIOBHS BO3HUKHOBEHHS U MpEKpallleHus ropeHus (moxkapa), O3HAKOMJIEHUE C
oOpa3liaMu OKCHJOB W OIMCAaHHE MX CBOICTB, MOJy4eHHE, cOOHMpaHue, paclo3HaBaHUE U
H3yYeHHe CBOWCTB BOJOpoaa (ropeHwe), B3amMmojeiicTBue Bojopoga ¢ okcugom wmean (I1)
(BO3MOXHO HCTIOJIH30BAHUE BHICOMATEPHAIIOB), HAOJI0IEHHE 00Pa3I[OB BEIIECTB KOJTHMYECTBOM |
MOJIb, HCCIEOBaHHE OCOOEHHOCTEH PpAacCTBOPEHHUS BEIECTB C Pa3IMYHON PacTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHON MACCOBOM JI0JI€ pacTBOPEHHOIO BENIECTBA,
B3aMMOJICHICTBUE BOJABI C MeTalylaMH (HaTpueM M KajblueM) (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEPHUAJIOB), MCCIIEOBaHHE OOpa3l[0B HEOPraHMYECKUX BELIECTB Pa3IMYHBIX KJIACCOB,
HaOJI0/IeHNEe W3MEHEHMsI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT W IIENOYEH, H3ydeHHE
B3auMoieiicTBus okcuaa meau (1) ¢ pacTBopoM cepHOI KUCIIOTHI, KUCIOT ¢ METaJUIaMH, PEaKITUiA
HEWTpalIU3alny, NOJy4YEeHUE HEPACTBOPUMBIX OCHOBAHHH, BBITECHEHUE OJHOTO METaJlia APYTHUM
W3 pacTBOpa COJM, PEIICHHE SKCIEPUMEHTAIBHBIX 3aJad MO0 TeMe «BaxHelmmue Kiaccsl
HEOPraHUYECKUX COCTUHECHUI.

Ilepuonuveckuii 3akoH u Ilepnoanyeckasi cucrema xummu4yeckux jiementos /. HU.
MenpgesieeBa. Ctpoenne aToMOB. XMMH4YeCKas cBA3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[IepBbie MOMBITKY KIACCUPHUKAIIMN XUMUYECKIX JIEMEHTOB. [[oHATHE O TPYIIax CXOIHBIX
AJIEMEHTOB (LIEJIOYHBIE U MIETIOYHO3EMENIbHBIE METAILIBI, TaJIOTEHbI, HHEPTHBIC Ta3bl). DIIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOoTepHbIe OKCUIBI U TUAPOKCH/IBI.

[lepuomnueckuii 3akoH. Ilepuomuueckas cucrema xumuyeckux odnemeHroB /[l U
MenneneeBa. KopoTkomepuonnas u anuHHomepuogHas ¢opmel [leprogudeckoil CUCTEMBI
xumuyeckux onemeHToB JI. M. Menneneesa. llepuonst u rpymnmel. Dusnyeckuii CMBICI
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI JJIEMEHTA.

Crpoenue atoMoB. CocTtaB aTOMHBIX s1iep. 30To1mbl. DieKTpoHbl. CTpOEHHUE 3IEKTPOHHBIX
obosouek aromoB TmepBeix 20 xumudeckux snemeHToB Ilepmonmmueckoii cuctemsr J[. .
MenneneeBa. XapakTepucTUKa XUMHUYECKOTO AJIEMEHTa MO €ro nosiokeHuto B Ilepuonnueckoi
cucteme /1. 1. Menaeneena.

3aKOHOMEPHOCTU U3MEHEHHUSI PaJInyca aTOMOB XUMHYECKUX 3JIEMEHTOB, METAILTUYECKUX U
HEMETAJUTMYECKUX CBOMCTB MO IPYIIaM U MEePUOAAM.



3nauenue [lepuonnueckoro 3akona u Ilepuoauyeckoit CUCTEMbI XUMHUYECKUX AJIEMEHTOB
JUIsl pa3BUTHA HayKku U npaktuku. J[. M. MenneneeB — yd€HbIN U IpaKJaHUH.

Xumuueckas CBSI3b. KoBanentHas (monstpHast u HETOJISIpHAST) CBSI3b.
DNEeKTPOOTPULIATENILHOCTh XUMUYECKUX 31eMeHTOB. MloHHas! CBS3b.

Crenenp  okucieHus. OKHUCIUTEIBHO--BOCCTAHOBUTENbHBIE — peakiuu. [Iporecchb
OKHCJICHUS U BOcCTaHOBJIEHUs. OKUCIUTENIN ¥ BOCCTAHOBHUTEIIH.

Xumuueckuii IKcnepumenm:

M3y4YeHHE OOpa3IOB BEIICCTB METAUIOB M HEMETaIOB, B3aUMOJICHCTBUE THIPOKCHIA
[IMHKA C PAcTBOpaMU KHUCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB, WIIIOCTPUPYIOIIUX MPUMEPHI
OKHCITUTEIHHO-BOCCTAHOBUTEIILHBIX PEAKIINM (TOpeHre, peakiiuy pa3ioKeHHs], COSTUHEHU).

Meostcnpeomemmnuoie ceasu

Peanuzarust MeXnpeAMETHBIX CBSA3EH NPH M3y4YEHUH XMMHUH B 8 KJIACCE OCYIIECTBIIACTCS
4yepe3 UCTOIB30BaHNE KaK O0IIMX €CTECTBEHHO--HAYYHBIX MMOHATHH, TaK ¥ IOHSATHH, SBIISIOIINXCS
CHUCTEMHBIMU IS OTJACIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OO61re ecTeCTBEHHO--HAyYHBIC TOHSATHUS: HAYYHBIN (DaKT, TUIIOTE3a, TEOPHS, 3aKOH, aHAJIH3,
CUHTE3, Kiaccu(duKaus, TMNePUOJUIHOCTh, HAOTIOACHUE, OKCIIEPUMEHT, MOJIeIUPOBaHUE,
M3MEPEHUE, MOJIENb, SIBJICHHE.

dusmka: Marepus, arToMm, DOJEKTPOH, TNPOTOH, HEUTPOH, HOH, HYKIHUJI, W30TOIIbI,
PaIMOaKTUBHOCTh, MOJICKYNA, JJICKTPUYECKUN 3apsij, BEIIEeCTBO, Telo, O00BEM, arperaTHoe
COCTOSIHME BEIIECTBa, a3, (U3WYECKHE BEIMYHMHBI, CIMHUIBI W3MEPEHUs, KOCMOC, TUIAHETHI,
383151, ComHIIE.

buonorus: ¢potocunres, npixanue, ouocdepa.

l'eorpadusa: armocdepa, rumpochepa, MuUHEpanbl, TOPHBIE TOPOJBI, TOJIC3HBIC
HCKOTaeMbI€, TOTUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYeCKas peaKius

Ilepuonuueckuii 3akoH. Ilepuomuueckass cucrema XuMHUeckux d3yemeHtoB [l .
MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHUH CBOWMCTB XHUMHUYECKUX
AJIEMEHTOB TEPBBIX TPEX IMEPUOAOB, Kajaus, KaJblMs W HUX COCAUHEHUH B COOTBETCTBUH C
MOJIOYKEHHUEM AJIeMeHTOB B [leproanueckoii cucteMe U CTPOCHUEM UX aTOMOB.

CtpoeHue BemecTBa: BBl XMUMHYECKOW CBs3M. THIBI KPUCTAUIMYECKUX PEMIETOK,
3aBHCHMOCTB CBOMCTB BEILIECTBA OT THIIA KPUCTAJUIMUECKOW PEIIETKY U BUJIa XUMUYCCKOM CBS3H.

Knaccudukanus v HOMEHKIATypa HEOPraHMYECKUX BEIIEeCTB. XHUMHUYECKHE CBOWMCTBA
BEILIECTB, OTHOCSAIIMUXCS K Pa3IMYHBIM KJaccaM HEOPraHMYECKUX COCAMHCHHH, T'€HETHYEeCKas
CBSI3b HEOPraHWYECKUX BEIIECTB.

Knaccudukanus XMMHUYECKUX pEakUi MO Pa3IMYHbIM MPU3HAKaM (110 YUCIY U COCTaBy
YYaCTBYIOIIMX B PEaKIIMU BEIIECTB, MO TEIIOBOMY 3G (HEKTY, 0 U3MEHEHHUIO CTENEHEH OKUCIIeHUS
XUMHUYECKUX DIIEMEHTOB, MO O0paTUMOCTH, IO YyYacTHIO KaTainuzaTopa). OK30- H
SHIOTEPMHUUYECKHUE PEAKIIUU, TEPMOXUMHUYECKNE YPABHEHUSI.

[Tonsitne o ckopoctu xumuyeckoil peakuuu. [lonarne o6 oOpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakuusx. [IoHsATHE O TOMOTreHHBIX M TeTeporeHHbIX peakuusax. [lonarue o
karanuze. [lonsarue o xumMuueckoMm paBHOBecHH. DPaKTOPBI, BIUSIOIINE HA CKOPOCTh XUMUYECKOM
pEeaKIMK U MOJOKEHNE XUMUUECKOTO PaBHOBECHS.

OKHCANTENEHO-BOCCTAHOBUTENBHBIE PEAKIIMH, DJICKTPOHHBIM OalaHC OKUCIUTENHHO-
BOCCTAaHOBUTENBbHON peakiuu. COoCTaBlieHHE YPaBHEHHMU OKHCIUTEIbHO--BOCCTAHOBHUTEIIBHBIX
peaxIuii ¢ UCIOIb30BAaHUEM METO/1a DIIEKTPOHHOTO OanaHca.



Teopust MEKTPONUTUYECKON JUCCOLMALUU. DIEKTPOJIUTHl U HEAEKTPOIUTHI. KaTnoHsl,
aHUOHBI. MeXaHn3M JUCCOLMAIMY BEILECTB C Pa3IMUHBIMU BUJIAMU XUMHUYECKOH cBsi3U. CTeneHb
mucconanui. CUIIbHBIC U CIIa0bIe 3JEKTPOJIUTHI.

Peakuuu moHHoro oomeHa. YcioBHUS NMPOTEKaHUs PEaKLMi MOHHOrO OOMEHa, MOJIHBIE U
COKpallEHHbIE MOHHBIE ypaBHEHHs peakuuil. CBOICTBa KUCIIOT, OCHOBaHM M COJEH B CBETE
MIpPEJICTaBICHU 00 3JIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peakUuu Ha HOHBL
[TonsiTHE O THAPOIU3E COJIEH.

Xumuueckuii sIkcnepumenm:

03HAaKOMJIEHHE C MOJEISMHU KPUCTAJUIMUECKUX PEIIETOK HEOPraHWYECKUX BEILIECTB —
METaJJIOB M HEMeTauloB (TpaduTa M ainMasa), CIOXKHBIX BELIECTB (XJIOpUAa HaTpHs),
HCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XHMMUYECKON peakIuu OT BO3JACHCTBHS pa3lIUYHBIX
(akTOpOB, HCCIEIOBAHUE AJIEKTPOIPOBOJHOCTH PACTBOPOB BEUIECTB, MpOIlEcca IUCCOLMALUU
KHCJIOT, I1eJIouel U coJielt (BO3MOKHO MCIIOJIb30BaHUE BUJIEO MAaTEPUAJIOB), IPOBE/IEHUE OIBITOB,
WUTIOCTPUPYIOIIMX NPU3HAKU NPOTEKaHUS peakuuili MOHHOro oOMeHa (oOpa3oBaHME OcCajKa,
BbIJIEJIEHUE Ta3a, 0Opa3oBaHHE BOJbI), ONBITOB, WILTIOCTPUPYIOIIKUX HMPUMEPHI OKUCIUTENIBHO-
BOCCTaHOBUTEJIbHBIX peakUui (FOpeHHe, peakluu pPas3JIoKeHHs, COCIWHEHUs), paclo3HaBaHUE
HEOPraHMYECKUX BEIIECTB C TOMOUIbI0 KAuyeCTBEHHBIX peaklMi Ha HWOHBI, pelIeHHe
AKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTajibl 1 MX coeJUHEHUS

OOmass xapakrepucTuka TajnoreHoB. OcCOOEHHOCTHM CTPOEHHUsI aTOMOB, XapaKTEepHbIE
creneHd okucieHuss. CrtpoeHue M (U3MYECKHUE CBOMCTBA IMPOCTBHIX BELIECTB — TaJIOTE€HOB.
XHWMHUYECKHE CBOMCTBA Ha MpuUMeEpe XJopa (B3aMMOJCHCTBHE C MeETaJZIaMH, HEMETaJUIaMu,
menouamu).  XsopoBogopond. ConsHas KHCIOTa, XHUMHUYECKHE CBOWCTBA, TOJIyUYCHHUE,
npuMeHeHue. J[eficTBrue Xjopa 1 XJI0pOBOIOPO/Ia HA OpraHU3M YelioBeKa. BaxHeiine XJIopubl
U MX HaXOXJEHUE B IPUPOJIE.

O6mrass xapaktepuctuka snemMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTtpoeHue M (pu3MyYecKue CBOWCTBA IPOCTBIX BELIECTB —
KHCJIOpOAa U cepbl. AJUIOTPONHbIE MOIU(PHKALMN KUCIOpOJa U cepbl. XUMHUYECKUE CBOMCTBA
ceppl. CepoBoJOpoJ, CTpoeHue, (U3NYEeCKHe M XUMHUYecKue cBoilcTBa. OKCHIBl cepbl Kak
IIPEJCTaBUTENIN KUCJIOTHBIX OKCHJIOB. CepHas KUCIIOTa, (U3UYECKUE M XMMHUYECKHE CBOMCTBA
(oO1mme Kak npeicTaBUTENs Kilacca KUCIIOT U crienuduueckue). XMMUYECKHE Peakliny, JeKaline
B OCHOBE ITPOMBILIVIEHHOT'O CII0c00a Moy4eHUs: CEpHOM KUCIOTHI. [IpuMeHeHne cepHOi KUCIIOTHI.
Cosin cepHOM KHCIOTBI, KayecTBEHHas peakuus Ha cyiabpaT-uoH. HaxoxxaeHue cepel u eé
COEJMHEHUH B mpupoje. XUMHUUECKOE 3arpsi3HEHUE OKPYKAIOIIEeH cpellbl COSANHEHUSIMU CEPbl
(KUCIIOTHBIE JI0K/IU, 3arpA3HEHUE BO3/IyXa U BOJIOEMOB), CLIOCOOBI €ro Mpel0TBpaILCHHS.

OOmast xapakTepucTuka 31eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOEHHS AaTOMOB,
XapaKkTepHble CTENEeHM OKHCICHHsS. A30T, paclpoCTpaHEHHWE B MpUpoje, (QHU3UYECKue u
XUMUYeckue cBoicTBa. KpyroBopoT a3ora B mpupoje. AMMHAK, €ro GU3NUYECKUe U XUMUUECKUE
CBOMCTBA, MosyueHue U npuMeneHue. Conu aMMOHUS, UX (U3NYECKHE U XUMUYECKHEe CBOMCTBRA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHHA. A30THas KUCIIOTa, €€ IOJIy4EHUE,
¢u3nyeckue M XMMUYECKHE CBOMCTBa (0OLIMEe Kak TNpeACTaBUTENs Kiacca KUCIOT U
cneunpuyeckue). Vcnonap3oBaHue HUTPATOB M COJEH aMMOHHUS B KaueCTBE MUHEPAIbHBIX
yaoOpeHuii. XUMHU4ecKoe 3arpsi3HEHHE OKpYXKarolllel Cpeabl COeANHEHUSIMH a30Ta (KUCIOTHbIE
JOX/IM, 3arps3HeHHe BO3ayXa, MOuYBbl U BOA0OEMOB). Pochop, amnoTponHble MoAUDUKALIUU
dochopa, puznueckne u xummuueckue cpoiictBa. Oxcun docdopa (V) u dochopnas kuciorta,



¢u3nyeckue M XMMHYECKHE CBOMCTBa, moiydeHue. lcmonp3zoBanue QocharoB B KauecTBe
MUHEPAJIbHBIX y100pEHUIA.

OOmast xapakrepuctuka 537aeMeHTOB |VA-Tpynmbel. OCOOCHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHbIE CTENECHH OKHCICHHS. YTIEPO, aJUIOTPOIHbIE MOJU(PHUKAIINN, PACTIPOCTPAaHEHHE B
npupoje, pu3nuecKkue U XuMU4eckrue cBoiicTBa. Ayncopouuns. KpyroBopoT yriepoaa B mpupo/ie.
Oxcuppl yriaepoaa, ux (pU3NYECKUE U XMMUYECKHE CBOWCTBA, JAEUCTBHUE HA JKUBbIE OPIaHU3MBI,
MOJIyYeHHE U NPUMEHEHHE. DKOJOrMYeCKue MpoOieMbl, CBs3aHHbIe ¢ okcuaoMm yriaepoaa (1V),
THIOTe3a TII00ATBHOTO TOTEIICHUS KIMMara, MapHUKOBBIN (G ¢eKT. YTrojapHas KHCIoTa U e
CoNM, WX (pU3MUECKHEe M XMMHYECKHE CBOMCTBA, MOJy4YeHHWE M TpuMeHeHue. KauecTBeHHas
peaxiusi Ha KapOoHaT-uoHbI. Mcnonp30Banue kKapOOHATOB B OBITY, MEIULIMHE, IPOMBIIIIEHHOCTH
U CEJIbCKOM XO35HCTBE.

[lepBoHauanbHble TOHATUS 00 OPraHUYECKUX BEILIECTBAX KAaK O COEIMHEHUSX Yriepoja
(MetaH, 3TaH, 3TUJIEH, alleTUJIEeH, TaHOJI, TJIMLEPHH, YKCYCHasl KucioTa). [[pupoiHbie HCTOUHUKU
YTJI€BOAOPOJIOB (YTrojb, IPUPOIHBIN ra3, HedTh), IPOIYKTHl UX epepaboTKU (OEH3UH), UX POJIb
B OBITY U IpOMBINIIEHHOCTH. [IoHsATHE O OMOJIOTHYECKH Ba)KHBIX BEIIECTBAaX: )KMpax, Oenkax,
YyIIeBOAAaX — M HMX POJM B JKU3HMU 4YelloBeKa. MaTepuaibHOE €IMHCTBO OPraHWYecKuX u
HEOPraHMYECKUX COEIUHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOICTBa, MOJY4YeHHE M MPUMEHEHHUE.
Coenunenus kpemHusi B mnpupone. OOmwue mnpencrtaBieHus o6 oxcuae kpemuus (IV) u
KpeMHUueBoil kucnote. CUIIMKATHI, UX MCTIOJIb30BaHNUE B OBITY, B IPOMBIIIJIEHHOCTH. BaxkHeiiue
CTPOMTENIbHBIE MaTepHallbl: KepaMHuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eroH. [IpoGiembl
0€30MacHOTO UCMOJIb30BAaHUS CTPOUTEIBHBIX MATEPUATIOB B TIOBCETHEBHOM KU3HHU.

Xumuueckuit IKCnepumenm:

n3ydyeHue oOpa3l[OB HEOPTaHWYECKHX BEIIECTB, CBOMCTB COJITHOM KHCIOTBI, IPOBEACHUE
KaueCTBEHHBIX PEaKIUil Ha XJIOPUI-UOHBI U HaOMIOJCHHE MPU3HAKOB MX MPOTEKAHMS, OTBITHI,
oTpaxaromue (U3NYecKue U XUMHUYECKHE CBOMCTBA rajoreHOB M MX COETUHEHHI (BO3MOKHO
HCII0JIb30BAHME BHUICOMATEPHUANIOB), O3HAKOMIIEHHE C 00pasliaMH XJIOPUIOB (TaJIOTeHUIOB),
O3HaKOMJIEHHE C oOpa3uamMu cepbl U €€ COeIMHEHUSMU (BO3MOXXHO HCHOJIb30BaHHE
BHUJICOMATEpUANIOB), HAONMIOJEHHEe Ipolecca OOYIrJMBaHMA  caxapa I1OoJ  JIeHCTBHUEM
KOHLIEHTPUPOBAHHON CEPHON KUCIIOTHI, U3y4EHUE XUMHUUYECKUX CBOMCTB pa30aBICHHON CepHOMN
KHUCIIOTBI, IPOBEJICHHE KAaYeCTBEHHOH peakuuu Ha cyinb(arT-uoH U HaONIoJIeHuE IMpH3HaKa eé
MPOTEKAaHUs, O3HAKOMJICHHE C (PU3MYECKHMMH CBOWCTBaMHU a30Ta, docdopa U MX COEAUHEHUN
(BO3MOKHO HCIIOJIB30BaHKUE BHAEOMATEPUANIOB), 00pa3aMu a30THBIX U GOCPOPHBIX YAOOPEHUH,
MoJIyueHue, coOupaHue, pacrno3HaBaHWE M U3YYEHHE CBONCTB aMMHaka, IPOBEICHUE
KaueCTBEHHBIX peakluii Ha MOH aMMOHUS U (ocdaT-HuoH U U3y4eHHE MPU3HAKOB UX MIPOTEKAHUS,
B3aMMO/ICHCTBUE KOHIICHTPUPOBAHHON a30THON KHUCIOTHI C MEbIO0 (BO3MOXHO HCIIOJIb30BAHHE
BUJICOMATEpHAIIOB), M3Y4YE€HUE MOJENeH KpUCTAJUIMYECKUX peméToK anmasza, rpadura,
¢bynnepeHa, 03HaKOMJICHHE € MPOLECCOM aACcOPOIMU PaCTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM
YIJIEM U yCTPOHCTBOM MPOTUBOra3a, MojiyueHue, CoonpaHue, paclio3HaBaHUe U M3y4yeHHe CBOMCTB
YIJIEKUCIIOTO Ta3a, MpOBEIEeHHE KauyeCTBEHHBIX peakiuil Ha KapOOHAaT M CHUJIMKAaT-HOHBI U
U3Y4YEHHE IPU3HAKOB UX IMPOTEKAaHMs, O3HAKOMJIEHME C TNPOAYKLUUEH CHIMKAaTHON
IIPOMBIIIJIEHHOCTH, PEILIEHNE dKCIIEPUMEHTAIIBHBIX 3a/1a4 110 TeMe «BakHelIne HeMeTasulbl U UX
COEIUHEHUS.

MeTtaniibl M X COeIMHECHUS

OO11ast XapakTepUCTUKA XMMUYECKHX JIEMEHTOB — METAJUIOB HA OCHOBAHUH UX MOJIOKEHUS
B [lepuomnueckoit cucreme xumudeckux snemeHToB . 1. MeHaeneeBa U CTpOEHHs aTOMOB.



Crpoenue metaiioB. Metainyeckas CBSI3b M METAIMYECKas KPUCTAJUIMYECKAs PEHIETKaA.
DNEeKTPOXUMHUYECKUN pPsAJl HampspkeHUM MeTamwioB. Du3MuecKue W XHUMHUYECKHME CBOWCTBA
MetauioB. OOmMe crmocoObl MoTy4eHuss MeTauioB. [IoHsITHE 0 KOPPO3HH METaNIOB, OCHOBHBIC
cnocoObl 3almMThl UX OT Koppo3uu. CIutaBel (CTaib, YyryH, TIOpPATIOMUHHMA, OpOH3a) M HX
MIPUMEHCHHE B OBITY U TPOMBIIILJICHHOCTH.

[[lerounble MeTasuIbl: TIOJI0KEeHUE B [leproinuecko cucteMe XUMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa, cTpoeHHE MX aTOMOB, HaXOXJeHUE B npupone. OuU3nuecKue U XUMUUYECKUE
CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUIPOKCUIBI HATpusl U Kanus. [Ipumenenue
IIEJIOYHBIX METAJUIOB U UX COCTUHECHHIA.

[Ieno4yHO3EMENBHBIE METAIUIBI MATHUN U KaJIBIUIL: 1TOJI0KEeHKE B [leproanueckon cucreme
xuMuueckux snmemeHToB . M. MeHnaeneeBa, CTpoeHHE MX aTOMOB, HAaXOXKJICHHUE B IMPUPOJE.
@uU3NYECKEe U XUMUYECKUE CBOMCTBA MAarHus W KaiblUs. BaxkHellnme COCIMHEHUS KalbLUs
(oxcun, rumpokcua, cor). KECTKOCTh BOJBI U CITOCOOBI €€ yCTpaHeHHUSI.

AmoMuHM: TosiokeHue B Ilepmonnueckoll cucTeMe XUMHUYECKHX 3yeMeHToB J[. M.
MenpeneeBa, CTpOCHHE aTOMa, HaxoxJeHue B mpupoje. dusnyueckue u XMMUUECKHE CBOMCTBA
ATIOMUHMS. AM(OTEpPHBIE CBOMCTBA OKCHA M TUIPOKCHUIA ATFOMUHUSL.

Kenezo: mnonoxenue B Ilepuoanueckort cucrteme xumuyeckux isnementos [l .
MenpeneeBa, CTpOCHHE aTOMa, HaxoXKJaeHue B mpupoje. dusnyueckne n XUMUUECKHE CBOICTBA
xene3a. Okcuapl, runpokcuasl u conu xene3a (Il1) m xemesa (11l), ux cocras, cBolicTBa u
ITOJTy4YECHHE.

Xumuueckuil IKCnepumenm:

03HaKOMJIEHHE ¢ 00pa3liaMy METAJJIOB U CIUIABOB, UX GU3NYECKUMU CBOMCTBAMU, U3yUCHHE
pe3ynbTaTOB KOPPO3UU METAIOB (BO3MOKHO HCIIOJIb30BAaHUE BUIEOMATEPHAIIOB), 0COOCHHOCTEH
B3aUMOJICHCTBUSL OKCHJA Kajublusi W HATpus C BOJAOM (BO3MOXHO HCIOJIb30BaHUE
BHJIEOMATEPUAJIOB), HCCJIEOBAHHE CBOMCTB KECTKOW BOJIBI, MpOIlECCa TOPEHUS JKele3a B
KUCTIopoe  (BO3MOXHO  HCIOJb30BaHHE  BUACOMATEPHUATIOB), TMPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KaJjblHs, alIOMUHUS, IIMHKA, kene3a (I1) u xenesza
(1), memu (11), HabaromeHne W OMKCAHUE MPOLIECCOB OKPALIMBAHUS IIAMEHH MOHAMH HATPHS,
KaJusl U Kanblusl (BO3MOXHO HCIOJIb30BaHUE BUAEOMATEPUAJIOB), UCCe0BaHNE aM(pOTEPHBIX
CBOWCTB THJIPOKCHJIA aJTIOMUHMS U THIPOKCUIA LIMHKA, PEIICHNE SKCIEPUMEHTAIBHBIX 3a/1a4 110
TeMme «BakHelne MeTallyIbl U UX COETUHEHUSD.

X¥MHUSA U OKpYKAaIIas cpena

BemectBa n matepuainsl B OBCEJHEBHOW KU3HU YelloBeKa. be3omacHoe MCHOJIb30BaHUE
BEIIECTB M XUMHUYECKHX peakiuuii B ObITy. IlepBas momMoImip Npu XMMHUYECKUX OXKOrax u
OTpPABJICHUSIX.

XUMHYECcKOe 3arpsi3HEHHE OKpYKarolel cpeabl (MpeieibHas JOoMmycTUMasi KOHIEHTpalus
BelecTs, nanee — [1JIK). Ponb xuMuu B penieHuu 5K0JI0THIECKUX MpoOIeM.

Xumuueckuii IKcnepumenm:

M3y4eHHne 00pa3lioB MaTepuanoB (CTEKIIO, CTIaBbl METAJIOB, MTOJTMMEPHBIE MaTepUarbl).

Mesicnpeomemmnoie cea3u

Peanuzaius MexnpeaAMETHBIX CBA3EH NMPU M3YYEHUHM XMMHUH B 9 Kilacce OCYyLIECTBIISAETCS
Yyepes UCIOJIb30BaHKE KaK OOIUX eCTECTBEHHO-HAYYHBIX MOHATUHN, TaK U IOHITHH, SIBISIOMINXCS
CUCTEMHBIMU IS OTAENbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO LIUKJIA.

OO01ue ecTecCTBEHHO-HAYUHBIE MOHSATHUS: HAYUHBIHN (PaKT, TUTIOTE3a, 3aKOH, TEOPHs, AaHATU3,
CUHTE3, KIacCHU(pHUKAIUs, TMEePHOJUYHOCTh, HAOMIOIEHUE, OHKCIEPUMEHT, MOJACIUPOBaHNE,
HU3MepeHue, MOJIeIb, SIBJICHUEe, TApPHUKOBEIN 3()(PeKT, TEXHOTIOT S, MaTepHAIIBI.



@dwusuka: MaTepusi, aTOM, OJJIEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIHJ, HW30TOIbI,
palMOaKTUBHOCTh, MOJIEKYJa, OJJIEKTPUYECKUHA 3apsl, MPOBOJHHUKH, TMOJIYIPOBOTHHUKH,
JMAJIEKTPUKH, (POTODIIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHoe COCTOSIHME BEIIeCTBa, Ias,
pacTBOp, paCTBOPUMOCTh, KPUCTATUTNYECKAs PEIIETKA, CIUIABbI, (PU3HUECKIE BETUYUHBI, €THHHILIbI
M3MEPEHUs, KOCMUYECKOE MTPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COJHIIE.

Bbuonorus: ¢otocunres, npixanue, Omocdepa, 3KOCHUCTEMa, MHUHEpaJIbHBIE YI0OpEHUS,
MHUKPO3JIEMEHTHI, MAaKPOAJIEMEHTHI, TUTATEIbHEIC BEIIECTBA.

I'eorpadus: armocdepa, rtuapochepa, MuHEpadbl, TOPHBIC TMOPOJBI, TOJE3HBIC
HCKomnaemMol€, TOIIJIMBO, BOOHBIC PECYPCHI.



3. INTAHUPYEMBIE PE3YJbTATbBI OCBOEHUSA ITPOI'PAMMBI 11O
XUMHNHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS IPOrPAMMbl OCHOBHOTO 0OIIero o0pa3oBaHHs
JOCTHUTAIOTCS B X0/i¢ OOYUCHHSI XMMHUU B €AMHCTBE y4eOHOM M BOCIHMTATEIbHOW JCATSILHOCTH B
COOTBETCTBUM C  TPAJAUIMOHHBIMH  POCCHHCKUMH  COLMOKYJIbTYPHBIMH M  JyXOBHO-
HPaBCTBCHHBIMH [[CHHOCTSIMH, MPUHATHIMUA B OOIIECTBE MpaBHJIAMUA M HOPMaMH TOBEICHHS H
CIIOCOOCTBYIOT ITpOLIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHS M COIIMATM3ALIH 00yYarOIINXCSL.

JIMYHOCTHBIE pE3yNbTaThl OTPAKAKOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHCTEMO} MO3WTHUBHBIX IIEHHOCTHBIX OPUCHTAIIMH M PACIIMPEHHE OMbITA JCATCIHHOCTH Ha e
OCHOBE, B TOM YHCJIE B YaCTH:

1) NaTpHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAYYHOMY
HACJICIMI0, MOHUMAHUS 3HAYCHHS] XMMHYECKOW HAayKH B JKM3HH COBPEMEHHOIO OOIIeCTBa,
CIIOCOOHOCTH BJIAJETh JIOCTOBEPHOW MH(MOpPMAIIUEH O MEPeOBBIX TOCTHKECHUSIX M OTKPBITHIX
MHUPOBOI ¥ OTEYECTBEHHON XWMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOWCTBE
MUpa 1 oOLIeCTBa;

2) rpaIaHCKOT0 BOCIIUTAHMS:

MPEJCTABICHHUS O COIMANBHBIX HOpPMax M TpaBHJIaX MEKIMYHOCTHBIX OTHOIICHHHA B
KOJUICKTHBE,  KOMMYHHMKAaTHBHOW  KOMIICTCHTHOCTH B OOIIECTBEHHO  MOJIE3HOM,
y4eOHO-HCCIIeIOBATENILCKOM, TBOPYECKOM M JPYIMX BHAAX JEATCIBHOCTH, TOTOBHOCTH K
Pa3HO00pPa3HON COBMECTHOM NEATEIPHOCTH MPH BHINOJHEHHN Y4eOHBIX, TO3HABATEIBHbIX 3324,
BBINIOJTHCHUN XUMUYECKHX OSKCIIEPUMEHTOB, CO3JaHMU Y4YEOHBIX IIPOEKTOB, CTPEMIICHHUS K
B3aMOIIOHUMAaHHIO ¥ B3aHMMOIIOMOIIM B MPOLECCe ITOW Y4eOHOW NesTebHOCTH, TOTOBHOCTU
OLICHUBATH CBOE MOBE/ICHHE M MIOCTYIIKYA CBOUX TOBAPHIICH C TIO3ULIUHA HPABCTBEHHBIX U IIPABOBBIX
HOPM C y4ETOM OCO3HaHHMSI TOCIICACTBHI TIOCTYIIKOB;

3) HeHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PCHYECKHE  IPEACTABICHHS O  BEIIECTBE M  XUMHUYECKOH  peakiuy,
COOTBETCTBYIOIINE COBPEMECHHOMY YPOBHIO Pa3BHUTHS HAYKH U COCTABIIIOIIUE OCHOBY IS
NOHMMAaHUS CYIHOCTU HAyYHO!H KapTHHBI MUPA, TIPEACTABICHNUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHS MPHUPOJIBI, B3AUMOCBS3SIX YENIOBEKA C MPUPOIHOI CPEeOi, O POJIM XHMHUH B MO3HAHUH
ITUX 3aKOHOMEPHOCTEH;

MO3HABATEIIbHBIC MOTHBBI, HAIPAaBICHHBIC HA IIOJyYCHHE HOBBIX 3HAHUI 10 XHUMHH,
HEOOXOMMMbIe Ul OOBSCHEHHs HAOIIOJAeMbIX MPOLIECCOB U SIBJICHUIA, [MO3HABATENIBHOIA,
UH()OPMAIIMOHHON M YUTATEIBCKON KYJIbTYphI, B TOM YHCJIC HABBIKOB CAMOCTOSITEIILHOM PabOThI
C y4eOHBIMH TEKCTaMH, CIIPaBOYHOI JINTEpaTypoH, JOCTYMHBIMH TEXHHYECKHMHU CpPEACTBAMHU
UH(OPMAIIMOHHBIX TEXHOJIOTHH;

MHTEpeC K OOy4YEeHHUIO M TO3HAHHMIO, JIF0O03HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOSKTHON M HCCIENOBATEILCKON NIESITENbHOCTH, K OCO3HAHHOMY BBIOODY
HAIpaBJICHHOCTH U YPOBHS 00y4eHUs B JajbHEHIIEM;

4) popMupoBaHNS KYJIbTYPbI 310POBbS:

OCO3HaHME IIEHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOLICHUS K CBOEMY 3/I0POBBIO, YCTAHOBKH
Ha 3J0pPOBBIH 00pa3 >KU3HH, OCO3HAHWE TMOCIEACTBUI W HENPHUITHE BPEIHBIX MPUBBIYCK
(ymoTpeOneHust ankoroJisi, HApKOTUKOB, KypeHHsI), HEOOXOJMMOCTH COOJIIOACHUS TpPaBUII
0€30MacHOCTH TPU 0OPALICHUH ¢ XUMUYECKUMH BEIIECTBAMU B OBITY U pealibHOM KU3HH;



5) Tpya0BOro BoCIMTAHMA:

MHTEpEC K MPaKTUYECKOMY M3Y4EHUIO Mpodeccuii U Tpyaa pa3InyHOro pojaa, YBaKEHHE K
TPYAY U pe3ysbTaTraM TpyI0BOU A€ATEIbHOCTH, B TOM YUCIIE HA OCHOBE PUMEHEHUS ITPEIMETHBIX
3HaHUH 10 XUMHH, OCO3HAaHHBIA BHIOOP WHAMBHIYAIbHON TPAaEeKTOPHUH TMPOJOJKECHUS
o0Opa3oBaHusi ¢ Y4ETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX
MHTEPECOB W TOTPEOHOCTEH, YyCHEemHOW MpodecCHOHATbHON MOEATENbHOCTH M Pa3BHTHUS
HEOOXOIMMBIX YMEHUH, TOTOBHOCTh aJalITUPOBATHCS B MPO(ECCHOHAIBHON CPEE;

6) IK0JI0rHYeCKOr0 BOCIIUTAHHUS:

9KOJIOTMYECKHU 11€1€c000pa3HOe OTHOIIEHHUE K IIPUPOJIe KaK UCTOYHUKY JKU3HHU Ha 3emile,
OCHOBE €€ CYIIeCTBOBaHMS, MOHUMAHUE LIEHHOCTH 37J0POBOr0 U Oe3omacHoro obdpasa *KU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (M3MUECKOMY M ICUXUYECKOMY 3J0POBBIO,
OCO3HAHHE LIEHHOCTH COOJIIO/IEHNUs MPaBUJl OE30MaCHOTO MOBEACHUS IpU paboTe ¢ BellleCTBaMH,
a TAK)KE€ B CUTYalMX, YTPOXKAOIINX 3J0POBBIO U JKU3HU JIFOJEH;

CIIOCOOHOCTH MPUMEHSTH 3HaHUS, I0JTy4aeMble NPH U3YYEHUN XUMUH, JUTsl pelIeHus 3aad,
CBSI3AHHBIX C OKPYKAlOWIEeW NPUPOJHOW CpEeHoW, IS TOBBIIIEHUS YPOBHS SKOJOTHYECKOU
KYJIBTYpPbI, OCO3HAHHUS ITI00ATBHOTO XapakTepa 3KOJOTHYECKUX MpOoOJIeM U MyTed UX pelieHus
MTOCPEJICTBOM METOJ/IOB XMMHH, SKOJIOTMUECKOTO MBIIIJICHNS, YMEHHSI PYKOBOJICTBOBATHCS UM B
IT03HABATENbHOW, KOMMYHUKATUBHOM M COLMAJIEHON IIPAKTUKE.

METANPEAMETHBIE PE3YJIbTATBI

B cocrtaBe MmeranpeaMeTHBIX pe3y/lbTaTOB BBIAEISAIOT 3HAYMMbIE s (OPMUPOBAHUSA
MHPOBO33pEHHUs OOlIeHaYyYHbIe MOHATUS (3aKOH, TEOpHs, MPUHIUIN, TUNOTe3a, (akT, cUcTeMa,
MPOLIECC, PKCIEPUMEHT U JPYroe.), KOTOpPbI€ HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IpeaIMeTax U MO3BOJISIOT HA OCHOBE 3HAHUH M3 ATUX MpeaMeToB (OPMUPOBATH MPEICTABICHHUE O
L[EJIOCTHOW HAay4yHOM KapTHHE MHpa, U yHUBEpcalbHble ydeOHbIe NEHCTBHUS (IMO3HaBaTEIbHbIE,
KOMMYHHMKATHBHBIC, PEryJISTUBHBIC), KOTOpbIE OOECHeunBalOT (POPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEIbBHOMY TUIAHUPOBAHUIO U OCYIIECTBICHUIO YU€OHOM IS TEIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1elCTBHS

Ba3oBble JJornueckue neiicTBusA:

YMEHUSl MCHOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIIJIEHUS MPU OCBOCHHM 3HAHMI:
PacKpbIBATh CMBICT XMMHUYECKUX MOHATHH (BBIIENIATH UX XapaKTepHbIe IPU3HAKU, YCTAHABIUBATD
B3aMOCBS3b C JPYTMMHU TOHSATHSIMH), MCIIOJIB30BATh MOHATHS Ui OOBACHEHUS OTAEIbHBIX
(hakTOB U SBICHUI, BRLIOUPATh OCHOBAHUS U KPUTEPHH I Kilaccu(PUKAIINN XUMUUECKUX BEIIECTB
U XMMUYECKUX PEaKIMil, yCTaHaBIMBaTh MPUYMHHO-CIICJCTBEHHBIE CBSI3U MEXIY OOBEKTaMU
W3YYEHHUS, CTPOUTH JIOTMUECKUE PACCYKICHHs (MHIYKTUBHBIC, ACAYyKTHBHBIC, MO aHAJIOTHH),
JIeNIaTh BBIBOJIbI U 3aKJIFOUEHNUS;

yYMEHHE MPUMEHSTHh B IMpoliecce MO3HAHMs MOHATHUS (MPEeIMETHbIe U MeTalpeIMETHBIE),
CHUMBOJIMUECKHE (3HAKOBbIE) MOJEIH, HCIOJb3yeMble B XHMMHU, NPEOOpa3oBHIBATH LIMPOKO
MpUMEHsIeMbIe B XUMHH MOJIeJIbHbIC MPEACTaBICHUS — XMUMUYECKUHN 3HAK (CHUMBOJ JIEMEHTA),
xuMuueckas ¢opMyna M ypaBHEHHE XHMHUYECKOW peakiuu — TMpU peHIeHnd YydeOHOo-
MO3HABATENbHBIX 3a/a4, C Y4ETOM OTHUX MOJEIBHBIX MPEJICTAaBICHUNW BBISBIATH U
XapaKTepU30BaTh CYIIECTBEHHbIE NMPU3HAKU H3y4aeMbIX OOBEKTOB — XMMHUECKUX BELIECTB U
XMMHUYECKUX PEaKUUU, BBISIBIATH OOIINE 3aKOHOMEPHOCTH, MPUUYMHHO-CIEACTBEHHbBIE CBSI3H U
IIPOTUBOPEUUS B U3y4aEMBIX MPOLECCAX U SIBICHHUSAX.

ba3oBrble ncciienoBare/bCKue 1eHCTBHA:



yMEHHE HCIOJb30BaTh MMOCTABICHHBIE BOMPOCH B KAa4eCTBE MHCTPYMEHTa IMO3HAHHS, a
TAaK)KE€ B KauyeCTBE OCHOBBI i (OPMUPOBAHUS THUIOTE3bl IO MPOBEPKE MPABUIHLHOCTH
BBICKa3bIBAEMbBIX CYXJICHUN;

MpUOOpETEHHE OMbITA MO IUIAHUPOBAHUIO, OPraHM3AIMH M TPOBEACHHUIO YYCHUUYECKUX
HKCTIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJI0OM MpPOIecca, CAaMOCTOSTENIFHO MPOTHO3UPOBATH €TO
pe3ynbTat, (GopMyIHpoBaTh OOOOIICHHWS W BBIBOJBI IO pe3ylbTaTaM MPOBEAEHHOTO OIIBITA,
MCCIIEIOBAHUS, COCTABIISITh OTYET O MPOAETaHHOM padoTe.

Pa6ora ¢ undpopmanmueii:

YMEHHE BBIOMPATh, AHATTM3UPOBATh U UHTEPIPETUPOBATH WH()OPMAIIHIO PA3TMYHBIX BUIOB
1 (OpM TMPEICTABIICHHSI, TTOJTydaeMYIO U3 Pa3HBIX HCTOYHUKOB (HAyIHO-TIOMYJISIPHAS TUTEpaTypa
XHUMHYECKOTO COJICPIKAHUSs, CITPaBOYHBIC IOCO0OMs, pecypchl HTepHEeTa), KpUTHYECKH OIEHUBATh
MPOTUBOPEUYUBYIO H HEJIOCTOBEPHYIO HHPOPMAITHIO;

YMEHHE IPUMEHSTH Pa3JINIHBIC METOJIBI U 3aIPOCHI MIPH TIOUCKE U 0TOOpe HH(DOPMAIIHH U
COOTBETCTBYIOIINX JJAHHBIX, HEOOXOMMBIX JUTS BBITIOJIHEHUS YICOHBIX U MTO3HABATEIBHBIX 33149
OTIPENIENIEHHOTO THUMA, MPHOOpPETeHHE OIbITa B O0JACTH WCIIOJIB30BaHUS HH(POPMAIIOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH, OBJIaJICHUE KYIbTYPOH aKTHBHOTO HMCIIOJI30BAHMS PA3TMUHBIX
MTOUCKOBBIX CHCTEM, CaMOCTOSTEIFHO BBIOMPATH ONTUMAIBHYIO (OpMy MpeaAcTaBICHUS
nH(OpPMAMA ¥ HWJUTFOCTPUPOBATH pellacMble 3aJa4l HECJIOKHBIMH CXEMaMH, JuarpaMMaMH,
npyruMu popmamu rpaduku U UX KOMOUHAIMSIMU;

YMEHHE HCIOJbh30BaTh W aHAIM3HPOBATH B Ipollecce Yy4eOHOW W WMCCIeNnoBaTeIbCKOU
NeSITeIbHOCTH MHPOPMAIIHUIO O BIUSHUU MPOMBILIUIEHHOCTH, CEIHCKOTO X03HUCTBA U TPaHCIIOpTa
Ha COCTOSIHME OKPYKAIOUIEH MPUPOTHON CPEIbI.

KoMMyHMKaTHBHbIE YHUBEpPCAJIbHbIE Y4eOHbIe JeiCTBUSA:

YMEHUSI 3aJlaBaTh BOMNPOCH (B XoJe Auasiora W (WIM) JOUCKYCCHU) TIO CYIIECTBY
oOcyxnaemMoil Tembl, (OPMYIUPOBATh CBOM TPEUIOKEHUS OTHOCUTENIBHO BBIMOJIHEHUS
MpeJI0KEHHOM 3a/1a4u;

YMEHHUS TIPEICTABISATh MOJyYEeHHbIEC PE3yIbTaThl TO3HABATEIBHOMN AEATEILHOCTH B YCTHBIX
U THUCHBMEHHBIX TEKCTax; JejaThb IPE3CHTALMI0 PE3YJIbTaTOB BBIMOJHEHUS XUMHYECKOTO
JKCIEpUMEHTa (J1abopaTOPHOTO OIMBITA, JIAOOPATOPHOM pPabOTHI MO HCCIEAOBAHUIO CBONCTB
BEIIIECTB, Y4€OHOTO MMPOCKTA);

YMEHHsI y4eOHOT0 COTPYJHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM MO3HABATENIbHOM U
UCCIIEIOBATENIbCKON JIEATEIbHOCTH NpPU PEIICHUH BO3HHUKAIOMIMX MpoOJieM Ha OCHOBE yuéTa
oOLIMX HMHTEPECOB W COTJIAaCOBaHMS MO3UIMH (0OCyxkaeHus, oOMEeH MHEHUSMHU, «MO3TOBBHIE
HITYPMBI», KOOPJUHALIMS COBMECTHBIX JACHCTBHI, ONpeAeNeHue KPUTEPHUEB M0 OIICHKE KauecTBa
BBITIOJIHEHHOW paboTHI U IpyTHe).

PeryasiTuBHbIe YHHBepPCaJIbHbIE YUeOHbIe AelicTBUS:

YMEHHE CaMOCTOSITENIFHO OMPENENATh IeNu JesITeIbHOCTH, TIaHUPOBATh, OCYIIECTBIATD,
KOHTPOJHUPOBaTh U TPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATEIHHOCTh, BBIOMpATH
Haubomee 3(GeKTUBHBIE CITOCOOBI pelIeHNs y4eOHbIX 1 TO3HABATENbHBIX 33/1a4, CAMOCTOSTEIbHO
COCTaBIISATh UM KOPPEKTUPOBATH MPEIOKEHHBIN allTOPUTM JCHCTBHIM MPU BHITIOTHEHUH 33 JaHH
Cc yu€TOM TOJIy4YeHHUS HOBBIX 3HAHUM 00 M3ydaeMbIX OOBEKTaX — BEHIECTBAX M PEAKIIHSIX,
OIICHUBATh COOTBETCTBHE MOJIYYEHHOTO PE3ybTaTa 3asBICHHOH 11€7H, YMEHHUE UCIOJIBL30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, MpeJlaraéMble B YCIOBHH 3a/IaHUH.



KOI[I/I(l)I/IKaTOP MMpoOBEPSACMBIX TpeﬁoBaHm‘i K ME€TAallpeAMETHBIM peE3yJibTaTaM

B (denepanbHbIx M perHOHAIBHBIX MPOIEAYpax OICHKH KayecTBa 0Opa30BaHMs UCIOJIb3YETCsI
nepeveHs (koaudukaTop) npoBepseMbIX TPeOOBAaHHM K METapPEIMETHBIM PE3yJIbTaTaM OCBOCHHUS
OCHOBHO# 00pa3oBaTeIbHON IPOTPaMMbl OCHOBHOTO OOIIIETO 00pa30BaHUS.

Ilepeuens (koaudukaTop) npoBepsieMbIX TPeOOBAHUI K MeTanpeIMeTHBIM pe3yJibTaTam
OCBOCHHS OCHOBHOI1 00pa30BaTeJbHOI MPOrPaMMBbI OCHOBHOI'0 0011er0 00pa3oBaHusA

Kon
[IpoBepsiembie TpeOOBAaHUS K METAIIPEIMETHBIM PE3yJIbTaTaM OCBOCHUS
MIPOBEPSIEMOTO OCHOBHOH 00pa3z0oBaTeIbHOM MPOrpaMMBbl OCHOBHOTO OOIIIETO
o0pazoBaHus
TpeboBaHUs
1 ITo3naBartenbHbie YV /]
1.1 ba3oBrIe Jornueckue aenMcTBUS
111 BEISBISATE W XapaKTepHU30BaTh CYIIECTBEHHBIE IMPH3HAKH OOBEKTOB
o (stB1EHMIA)
112 VYcraHaBIMBaTh CyLIECTBEHHBINH MPHU3HAK KIacCU(PUKAILMKM, OCHOBAHUS
o JuTs1 0000IIIEHNsI U CPAaBHEHHMSI, KPUTEPUH ITPOBOIUMOTO aHAIIN3a
C yuéroM mpeUIOKEHHON 3aJaud BBIABIATH 3aKOHOMEPHOCTU H
IIPOTHUBOPEUUS B paCCMaTPUBAEMBbIX (paKkTax, JaHHBIX U HAOIIOAECHUIX;
113 npeijiaraTb  KpUTEpPUU  JUISL  BBISIBJIEHUS  3aKOHOMEPHOCTEH U
o MIPOTUBOPEUHI;
BBISIBJIATh JeQUUUT HMHGPOpPMALMM, JaHHBIX, HEOOXOAUMBIX I
peleHus MOCTaBICHHOM 3a1aun
114 BbISBIATE NPUUMHHO-CIIEACTBEHHBIEC CBS3M NPU U3YyYCHUU SIBICHUN U
o MIPOIIECCOB
Jlenatb BBIBOJIBI C HCHOJb30BAHUEM JIEAYKTUBHBIX M HMHIYKTUBHBIX
1.1.5 YMO3aKIIIOYEHUH, YMO3aKIIOYEHUH 10 aHajloruu, (GopMyaupoBaTh
TUIOTE3bI O B3aUMOCBSI35X
CamocrosTenbHO BBIOMpaTh CHOCO0 pemeHus y4eOHOW 3amauu
1.1.6 (cpaBHMBaTh HECKOJBKO BAapHAHTOB peIIeHHs, BbIOMpaTh Haubosee
HOJIXOAALINH ¢ YIETOM CaMOCTOSATENIBHO BbIIETIEHHBIX KPUTEPUEB)
1.2 ba3oBble uccnenoBaTenbCKkue 1eHCTBUA




1.2.1

HpOBOI[I/ITB o CaMOCTOATCIIBHO COCTABJICHHOMY IIJIAHY  OIIBIT,
HECJIOXKHBIM  JKCIEPUMEHT,  HEOOJIbLIOE  MCCIEAOBaHHE IO
YCTAQHOBJICHUIO OCOOEHHOCTeH O00BeKTa W3yYeHHs, NPUYUHHO-
CJICZICTBEHHBIX CBSA3EH M 3aBUCHMOCTEN 0OBEKTOB MEX 1y OO0

1.2.2

OuneHuBaTh Ha MNPUMEHUMOCTh U JOCTOBEPHOCTb HH(POPMAIHMIO,
MOJIYYCHHYIO B X0/ UCCJICIOBAHUS (IKCIIEPUMEHTA)

1.2.3

CaMocToaTensHO  (POPMYIHPOBATH OOOOIICHHWS ¥  BBIBOJBI  TI0
pe3ynbTaTaM MPOBEAEHHOTO HAOIOJNEHUS, OIbITa, HUCCIIEIOBAHMUS,
BIIAJIETh MHCTPYMEHTAMHU OLIGHKH JIOCTOBEPHOCTH  IOJTYYCHHBIX
BBIBOJIOB ¥ 00001IIeHUI

1.2.4

[Iporuo3upoBaTb BO3MOXKHOE JaJIbHEHIIEE pPa3BUTHE IPOLECCOB,
COOBITHI M MX MOCJEICTBUS B aHAJIOTUYHBIX MM CXOJIHBIX CUTYyalMsIX,
BBIJIBUTATh MPEIIOJIOKEHUS 00 MX Pa3BUTUU B HOBBIX YCIOBHUSX U
KOHTEKCTaX

1.2.5

Hcnonb3oBath  BOMPOCHI Kak  MCCIEI0BATENbCKHI  MHCTPYMEHT
MO3HAHUS;

(dhopMynupoBaTh BONPOCHI, (GPUKCUPYIOIINE Pa3phiB MEX/1y pPEaIbHBIM U
JKelaTelbHbIM COCTOSSHUEM CHUTyallud, OOBEKTa, CaMOCTOSITEILHO
yCTaHaBIUBATh UCKOMOE U JIaHHOE;

(dbopmupoBaTh TUIMOTE3Y 00 HCTHHHOCTH COOCTBEHHBIX CYXKICHHH M
CYXKJICHHH IPYTUX, apryMEHTUPOBATh CBOIO MMO3UIIHIO, MHCHHE

1.3

Pabota ¢ undopmarueit

13.1

[IpuMeHSTh pa3NIuyHbIe METO/Ibl, MHCTPYMEHTHI M 3aIIPOCHI IIPHU TIOUCKE
u otOope wuHGOPMALMKU WM JAHHBIX W3 HCTOYHHKOB C YYETOM
peIOKEHHON y4eOHOM 3a1aui U 3aJaHHBIX KPUTEPHEB

1.3.2

Bri6upats, aHanu3upoBaTh, CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATH
UHGOPMAIIMIO Pa3IUYHBIX BUAOB M (OPM MPEICTABICHUS;, HAXOAUTH
CXOJHbIE apTyMEHTHI (IOJITBEP:KIAIONINE I ONPOBEPraoIiue OAHY U
Ty e UJIet0, BEPCHUIO) B Pa3TUYHBIX WH(DOPMAIIMOHHBIX HCTOYHUKAX

1.3.3

CamocTrosTenbHO BBIOMpPATh ONTHUMAJIbHYIO (OPMY NpeACTaBICHUS
UHpOpMALlUM M WJUIIOCTPUPOBATH peIIaeMble 3a7a4l HECIO0XKHBIMU
cXeMaMH, AuarpaMmMamu, HHOU rpadukoit 1 nx KOMOMHAIMSAMHU

1.3.4

OneHuBaTh HAAEKHOCTh MH(POPMAIIUH IO KPUTEPHSIM, NPEI0KEHHBIM
NeJarornyecKuM paboOTHUKOM WIn cOpMyYIHPOBAHHBIM
CaMOCTOSITEJILHO




1.3.5

D¢ hexTUBHO 3aMIOMHHATH U CUCTEMATH3UPOBATh HHPOPMALIUIO

KommyHukatuBHubie YY /|

2.1

OO01enne

211

Bripaxatb ce0st (CBOXO TOUKY 3pEHHsI) B YCTHBIX M TUCHBMEHHBIX TEKCTaX

212

B xoxe numanora m (WiM) AMCKYCCHM 3aJaBaTh BOMPOCHI MO CYIIECTBY
o0cyX/aeMoii TeMbl W BBICKA3bIBaTh HJIEH, HAIICJICHHbIE HAa pEIICHHE
3a/1auM U MojJepKaHue 0JaroxenaTeIbHOCTH OOLICHUS;

COTIOCTABJISITh CBOM CYXKJEHHUS C CYXICHUSMU JPYTMX YYaCTHHUKOB
nuanora, oOHapy»XKHUBaTh Pa3IMYHE U CXOJICTBO MO3UIIHI

2.13

[Iy6nmuuHo  TIpeACTaBNISTH  PE3yJabTaThl  BBITIOJIHEHHOTO  OIIBITA
(’KCTIepuMeHTa, UCCIIEI0BAHMS, MIPOEKTA);

CaMOCTOSITENIBHO BBIOMpATh (GopMaT BBICTYIUIEHHMSI C Y4€TOM 3ajad
Mpe3eHTAallM U OCOOCHHOCTEH ayJUTOPHUH U B COOTBETCTBUU C HUM
COCTaBJIATb YCTHbIE M IIUCBMEHHBIE TEKCThI C MCIOJIB30BAaHUEM
UJUTFOCTPATUBHBIX MaTEpUAJIOB

214

Bocnpunumars u GopMynupoBaTh CYXKJIEHHUS, BbIpaKaTh AMOLUU B
COOTBETCTBUU C LIETSIMHU U YCIOBUSMU OOIICHMUS;

PpacCiio3HaBaTb HeBep6aJ'II)HI)IC Cpe€acTBa 06H_ICHI/I$I, ITIOHUMATh 3HAYCHUC
COMAJIBHBIX 3HAKOB, 3HaTb n PacCIlO3HABATDb MMpCAIOCbIIIKH
KOH(bJ'II/IKTHBIX CI/ITyaHI/Iﬁ Hn CMATYaThb KOH(l)J'II/IKTBI, BECTHU IIEPETOBOPHEI;

MOHUMATh HAMEPEHUS JPYTUX, MPOSIBIATH YBAKUTEIBHOE OTHOILIEHUE K
cobecelHUKY M B KOppeKTHOW ¢opme QGopMyIHpoBaTh CBOU
BO3PaXKEHUS

2.2

CoBMecTHAas ACATCIBbHOCTD

221

[lonuMaTh ¥  MCNOJNB30BaTh  NPEUMYILECTBA  KOMAaHJHOM U
UHIMBUYaJIbHOM paboThl MpH pelIeHuH KOHKPETHOM MpoOIeMsl,
000OCHOBBIBaTh HEOOXOAMMOCTh TPUMEHEHHUs TPYNIOBBIX (popm
B3aMMOJEHCTBUS NIPU PELICHUH [TOCTABJIEHHOW 3a/1a4H;

IPUHUMATh LEJNb COBMECTHOM AEATEIBHOCTU, KOJIJIEKTUBHO CTPOWTH
JNEUCTBUSA MO €€ NOCTHKEHUIO: PACHpPENEIATh POJIM, TOTOBAapUBAaTHCS,
00CyX/1aTh MPOLIECC U PE3YJIbTAT COBMECTHOM paboOTHI;




YMCTb 0606H_[3.Tb MHCHUS HCCKOJIBKUX YCJIIOBCK, IPOABJIATL TOTOBHOCTDH
PYKOBOAHWTD, BBINIOJIHATE NOPYYCHUS, IIOJYUHATHCA,

IUTAHUPOBATh OPraHU3aIMI0 COBMECTHOM pabOTHI, ONPEAETSATh CBOIO
poib (¢ yu€ToM MPEANOUYTEHUH W BO3MOXKHOCTEM BCEX YYaCTHHKOB
B3aMMOJICHCTBUS), pacHpelesaTh 33aJaud MEXIy WIEHAaMU KOMAaH[bI,
y4acTBOBAaTh B TPYNIOBBIX (opmax paboTel (0OCykaeHus, oOMeH
MHEHUH, "MO3roBbl€ ITYpMbI" U UHBIE);

BBITNIOJIHATH CBOIO YacCTh Pa0OTHI, TOCTUraTh KAUYECTBEHHOTO pe3ysibTaTa
10 CBOEMY HAIIPABJICHUIO U KOOPANHUPOBATH CBOU AEUCTBUS C APYTUMHU
YJIeHAMU KOMaH/Ibl;

OIICHMBATh Ka4eCTBO CBOErO BKJIAJa B OOLIMI MPOIYKT MO KPUTEPUSIM,
CaMOCTOSITENIBHO CPOPMYITMPOBAHHBIM YYaCTHUKAMU B3aHMMOJICHCTBUS;

CPaBHUBATh PE3YNbTATHI C UCXOJAHOM 33/1a4e€il M BKJIAJl KAXJOr0 4IECHa
KOMaHJpl B  JIOCTIDKEHHE  pe3yJabTaToB,  pa3AensaTh  chepy
OTBCTCTBCHHOCTHU U NPOABJIATHL TOTOBHOCTH K IMPEAOCTABICHUIO oTuéTa
repes rpynmnou

3 PerynasituBabie YY /|

3.1 Camoopranu3anus
BbisBisTe  TpoOJIeMBI JIISL PEIICHUS B JKU3HCHHBIX W Y4EOHBIX
CUTYalUsX;

3.1.1 CaMOCTOSITEIBHO COCTAaBJISITh AITOPUTM pEHICHUS 3aaa4yu (WA €ro
4acTh), BBIOMpaATh CHOCOO pemieHus y4eOHOH 3amaun ¢ ydéToM
UMECIOIIIUXCS pecypcoB u COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATH TpeJIaracMble BApUAHThI PEIICHUN
OpueHTHPOBAThCSI B PA3JIMYHBIX TMOAXOAAX NPHUHATHS pPEUICHHMA
(MHIUBUIYaTbHOE, IPUHITHAE PEUICHUS B TPYIINE, IPUHATHE PEIICHUN
TPYIIOW);

3.1.2 COCTABIIATS IJIaH AeHCTBUH (TJIaH pean3alii HAMEYEHHOTO alTOpUTMa
pellleHus1), KOPPEKTHPOBATh MPEAJIOKEHHBIM alropuT™M ¢ Y4ETOM
MOJTy4eHUS] HOBBIX 3HAHUM 00 U3ydaeMoM OOBEKTE;
JienaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIIeHUE

3.2 CaMOKOHTpOJIb

3.2.1 Brnagets crioco6amu caMOKOHTPOJISI, CAMOMOTHUBAIIUHU U pedIeKCUI




BHOCHTD  KOpPEKTHBBI B  JEATEIBHOCTb HAa OCHOBE  HOBBIX
3.2.2 00CTOSATENILCTB, U3MEHHUBIIUXCSI CUTYaIlMid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYAHOCTEH
JlaBaTh aIeKBATHYIO OLIEHKY CHUTyallud M TMpejaraTh IUIAaH €€
U3MEHECHHS,
323 YUUTBIBaTh KOHTEKCT M TMPEIBUACTH TPYIHOCTH, KOTOPbIE MOTYT
o BO3HUKHYTb IIPU PELICHUH y4eOHOM 3a/1a4yM, aalTUPOBATh PEIICHUE K
MEHSFOIIIUMCS 00CTOSITEIILCTBAM;
OOBSACHATH TPUYMHBI JOCTHKEHMSI (HEJOCTWKEHMs) pE3ylbTaToOB
NEeITeNbHOCTH, JaBaTh OIICHKY TNPHOOPETEHHOMY OTBITY, YMETb
HaXOJIUTh TIO3UTHBHOE B IIPOU3OIICNICH CUTYaITHH,
OIICHUBATh COOTBETCTBUE PE3yNIbTaTa LEJIN U YCIOBUIM
3.3 OMOIMOHAIBHBIA HHTEIJIEKT
Paznuuath, Ha3blBaTh U YNPaBIATE COOCTBEHHBIMH SMOLMAMH U
SMOLUSAMH IPYTHUX;
BBISIBJISITH Y aHAJIM3UPOBAThH PUYMHBI SIMOLIHIA;
3.3.1
CTaBUThb ce0s Ha MECTO JpPYyroro 4YejgoBeKa, MOHUMAaTb MOTHUBBI U
HaMepeHUsl Jpyroro;
PEeryaupoBaTh ClIOcO0 BBIPAKEHUS SMOLIUN
3.4 [Ipunsarue ceds u Apyrux
OCO3HaHHO OTHOCHUTBCS K IPYTOMY YE€JI0BEKY, €r0 MHEHUIO;
IpU3HABaTh CBOE MPaBO Ha OIIMOKY M TaKoe ke MpaBo JApyroro;
34.1 NPUHUMATH Ce0S U JPYTUX, HE OCYXK]Ias;
OTKPBITOCTb ce0e U JPYruM;
0CO3HaBaTh HEBO3MOXKHOCTh KOHTPOJIUPOBATh BCE BOKPYT

HNPEJMETHBIE PE3YJIbTATBI
B cocraBe mnpeaMeTHBIX pe3yJabTaTOB IO OCBOEHHIO OO0S3aTENBHOIO COJEpIKaHUs,
YCTaHOBJICHHOTO JaHHOM (enepanbHON pabouell MporpamMmol, BBIJIENSIOT: OCBOCHHBIE




oOyJarolMMICS HAy4HbIC 3HAaHUS, yYMEHHS M CIOCOOBI JEWCTBUH, cHeruduyecKue s
NpeaMeTHON oOmacTh «XUMUs», BHUIBI JAEATEIFHOCTH MO TOJIYYE€HHIO HOBOTO 3HAHUA, €r0

UHTEpIIpETALNY, TPEOOPA30BAHNIO U IPUMEHEHUIO B PA3IMUHbIX YU4EOHBIX U HOBBIX CUTYaLIUsX.
K xonmy obyuenus B 8 kiacce mpeaMeTHbIE pe3ynbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpakaTh c(HOPMUPOBAHHOCTH y OOYUAIOIIUXCS YMCHUM !

pPacKpbIBaTh CMBICI OCHOBHBIX XHMHUUYECKHX TMOHSATHH: aTOM, MOJIEKYyJa, XUMUYECKUM
JJIEMEHT, TMPOCTOE BEIIECTBO, CJOXKHOE BEIIECTBO, CMeCh (OJHOpOAHAs U
HEOJHOPOHAs), BAJICHTHOCTb, OTHOCHTEIIbHAs aTOMHAas M MOJIEKYJIsipHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJIAPHAs Macca, MacCcoBast IOJIsl XUMUYECKOTO AJIEMEHTA
B COCQUHEHUH, MOJSIPHBIM O00BEM, OKCHUI, KHUCJIOTAa, OCHOBAaHHE, COJIb,
AIEKTPOOTPHUIIATEHHOCTD, CTETIEHh OKUCIICHHS], XUMUYECKast pEaKIus, KJIacCupUKaIus
peaKIyii: peakiuy COSANHEHUS, PEAKIIUK PA3JI0KEHUs, PEaKIIUU 3aMEIICHUS, PEaKIIuu
o0MeHa, PK30- U IHJAOTEPMHUUYECKUE PEAKIINH, TEIIIOBOU 2PPEKT peakiuu, siapo aToma,
AJIEKTPOHHBIM CJIOM aToMa, aToMHas OpOWTa b, paguyCc aroMa, XUMHUYECKas CBS3b,
MOJISIPHAsl M HEMOJIApHAsh KOBAJICHTHAsl CBsI3b, MOHHASI CBSI3b, MOH, KaTHOH, aHUOH,
pacTBOp, MaccoBasi J10J1s BelecTBa (IPOIIEHTHAS KOHIIEHTPAIIHs) B pacTBOPE;
WJUTFOCTPUPOBATHh B3aWMOCBSI3b OCHOBHBIX XHMHYECKHX TMOHSTHH W TPUMEHSTH ITH
TIOHSTHUS MPH OTIMCAHUU BEIIECTB U UX MPEBPAICHUN;

WCIIOJb30BaTh XUMUYECKYI0 CHMBOJIMKY [UISI COCTaBJeHUsS (OpPMYT BEHIECTB H
YPABHEHUN XUMUYECKUX PEAKIIUII;

OTIPEJIeNIATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OWHApHBIX COEOUHEHHSX, CTENEHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIWHEHUSX, MPHUHAJIEKHOCTh BELIECTB K
OTpeNieNIEHHOMY KJIacCy COeAMHEHUH 1o QopmynaM, BHJ XUMHUYECKOW CBS3U
(KoBajieHTHasl U HIOHHAs) B HEOPraHUYECKUX COCTUHEHUSIX;

packpsiBaTh cMmbica Ilepuoamyeckoro 3axkona [[. M. MennaeneeBa: 1eMOHCTPUPOBATH
[NOHUMAHHE MEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT HUX
nonoxenus B Ilepmoanueckoil cuCTeME, 3aKOHOB COXPAaHEHUS MAacChl BEILECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YYEHHUsI, 3aKOHAa ABOTaIpo;
ONMHCHIBaTh M XapaKTepuzoBaTh TabmuuHyio Gopmy Ilepuoanueckoit cUCTEMbI
XMMHUYECKUX DJIEMEHTOB: DPa3MyaTh MOHATUS «IJaBHas moarpymnmna (A-rpymma)y u
«moboynass mnoxarpynna (b-rpymma)», maneie U GOJbIIME MEPUOMAbI, COOTHOCUTH
o0o3HavYeHHsl, KOTOpble uMeroTcsl B Tabnuie «lleproguyeckas cucteMa XMMHYECKUX
anemenToB J[. . MennaeneeBa» ¢ YUCIOBBIMH XapakTEPUCTUKAMH CTPOEHUSI aTOMOB
XMMHUYECKUX DJEMEHTOB (COcTaB W 3apsia sapa, o0llee YHuciIO JIIEKTPOHOB U
pacnpeseneHue ux mo EKTPOHHBIM CIIOSIM);

KJIaCCU(UIIMPOBATH XUMHYECKHE JIEMEHTHI, HEOPraHWYeCKHe BEIIeCTBA, XMMHUECKUE
peakuuu (10 4YMCIy M COCTAaBY YYacTBYIOIIMX B PEAKIMU BEIIECTB, M0 TEMIOBOMY
sbdexry);

XapaKkTepu30BaTh (OMUCHIBaTh) OOIIME XMMHUYECKHE CBOWCTBA BELIECTB Pa3IMUHBIX
KJIacCOB, TOATBEpXKJas  ONHUCAHME [pUMEpaMu  MOJIEKYJSPHBIX  ypaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMMOCTH OT MX Ka4€CTBEHHOTO COCTaBa,
BO3MOKHOCTHU MIPOTEKAHUSI XUMUYECKUX MPEBPALEHUN B PA3IMYHBIX YCIOBUSX;
BBIYUCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO Macchl BEILIECTB, MaCCOBYIO
JIOJIF0 XUMUYECKOTO dIIEMEHTA 1o (popMylie COeMHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI 10 YPABHEHUIO XMMUYECKOHN PEeaKIUu;



MIPUMEHSATh OCHOBHBIC OTIEPAIIMU MBICIUTEILHON ACSITEIIBHOCTH — aHAJIU3 U CHUHTE3,
CpaBHEHHE, 0000IIEHNE, CHCTEMATH3AIUIO, KIACCH(UKAIUIO, BHISBICHUE MPUYUHHO-
-CJIEICTBEHHBIX CBSI3€H — JJI1 M3Y4YECHUS CBOWCTB BEIIECTB MU XUMHUYECKHX PEAKLHUM,
€CTECTBCHHO-HAYYHBIE METO bl TIO3HAHUS — HAOIIOICHNE, I3MEPEHHE, MOJICIIUPOBAHKE,
9KCIIEPUMEHT (PEaIbHBIM U MBICIICHHBIN);

cleoBaTh IMpaBWJIaM II0JIb30BAaHUSA XUMHYECKOW TOCYyAOM U J1abopaTOpHBIM
00Opy/IOBaHMEM, a TaKXKe IMpaBWIaM OOpAIIECHUS C BEIICCTBAMH B COOTBETCTBHH C
WHCTPYKIIUSMH TIO BBITIOTHEHHIO JTJA00PATOPHBIX XUMHUYECKUX OTIBITOB IO MOJTY4ECHUIO U
coOupaHuio Ta3000pa3HBIX BEMECTB (BOAOpPOJa M KHCIOPOJA), MPHUTOTOBICHHUIO
pacTBOPOB C OMPEAEIEHHON MACCOBOM JTOJIEN pACTBOPEHHOTO BEIIECTBA, MIJIAHUPOBATH
Y TMPOBOJUTH XUMHYECKHE IKCIIEPUMEHTHI 10 PACMO3HABAHHUIO PACTBOPOB IEJOUEH U
KHCJIOT C IOMOIIBIO MHAUKATOPOB (JIakmyc, peHondTanent, METHIOPaHXK U IPYTHUe).

K xoniy obydenust B 9 kjacce mpeIMETHBIC Pe3yJbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI
OTpakaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

PacKpbIBaTh CMBIC OCHOBHBIX XMMHUYECKHX MOHSATHH: XUMUYECKHH 3JIEMEHT, aTOM,
MOJIEKYJa, UOH, KaTHOH, aHUOH, ITPOCTOE BEILIECTBO, CJIOKHOE BEIIECTBO, BAJIEHTHOCTb,
AIIEKTPOOTPHUIATENILHOCTh, CTENEHb OKUCICHMS, XUMHUYECKas pPEaKIHs, XUMHUYEecKas
CBSI3b, TEIIOBOM 3PQEKT peakiuu, MOJb, MOJSIPHBIM 00BEM, PacTBOP, DIEKTPOIUTHI,
HEDJIEKTPOJIUTHI, AJIEKTPOJIUTUYECKAs] JMCCOLMAIUs, peaklUuh HOHHOro oOMeHa,
KaTajau3aTop, XUMHYECKOE paBHOBeCHE, oOOpaThMble U HEOoOpaTUMble peaKlnw,
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIE ~ PEaKIUU,  OKUCIHUTEIb,  BOCCTAHOBUTEIID,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPOIHUs, aM(pOTEpHOCTh, XHUMHYECKas CBA3b
(KoBajieHTHasi, MOHHAs, MeETaJuIM4yecKas), KpUCTAJUIMUecKas pemeéTka, KOppo3us
METaJJIOB, CIUIaBbl, CKOPOCTh XHUMHYECKOW peakUuu, TMpeAesbHO JO0MycTUMas
koHueHntpanus [1/IK Bemecta;

WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XUMHMYECKUX IMOHATUH M NPUMEHSTH STH
MOHSATHS MPU ONMKMCAHUU BEIIECTB U UX MPEBPAICHHUIA;

WCIO0JIb30BaTh XMMHMYECKYI0 CHMBOJIUKY JUIsl COCTaBlieHHS (OopMysd BEIIEeCTB U
YpaBHEHUH XMMUUYECKUX PEAKIIi;

OTPEeNIATh BaJCHTHOCTh M CTENEHb OKHUCICHHUS XUMHUYECKHX JJIEMEHTOB B
COCIMHEHUSAX PA3IUYHOTO COCTaBa, MPHUHAJICKHOCTh BEIIECTB K ONpeAenEHHOMY
KJIacCy COeAMHEHUU 1Mo ¢dopMynam, BUJ XUMUYECKOW CBsI3U (KOBAJCHTHAas, WOHHAS,
MeTajinyeckas) B HEOPraHUYECKUX COCOUHEHMSX, 3apsj HOHA [0 XUMUYECKOU
dbopmyrne, xapakTep cpelbl B BOJHBIX PACTBOpPaX HEOPraHWYECKUX COCTUHEHHH, TUI
KPUCTAIIMYECKON PEeIIETKA KOHKPETHOTO BEIIECTBRA;

packpsiBath cMbica [lepuoanueckoro 3akona [[. 1. MenzneneeBa u A€MOHCTPUPOBATH
€ro NMOHMMAaHME: ONMUCHIBATh U XapaKTepu3oBaTh TabnuuHyio ¢opmy Ilepuonnyeckoit
CHCTEMBbl XMMHYECKHMX 3JEMEHTOB: pa3iuyaTh MOHATHUSA «rJIaBHas noarpynma (A-
rpynna)» M «mnobouyHas mnoxarpynna (b-rpymma)», manble W GonblIMe MEPUOJBI,
COOTHOCHUTb 0003HAaUYEHUs1, KOTOPbIE UMEIOTCS B IEPHOMUECKON TaOIHUIIE, C YU CIOBBIMU
XapaKTepUCTUKaMH CTPOEHHUS aTOMOB XMMUYECKUX 3JIEMEHTOB (COCTaB M 3apsal A1pa,
oO11ee YMciI0 AIEKTPOHOB U paclpeeleHne UX MO IEKTPOHHBIM CIIOSIM), OOBACHSTD
oOmye 3aKOHOMEPHOCTH B W3MEHEHHU CBOWCTB 3JEMEHTOB M HUX COEIUHEHUI B
Ipezienax MajbIX EPUOJIOB U INIABHBIX MOATPYII C YIETOM CTPOEHMS UX aTOMOB;



e KJjaccU(UIMPOBATh XUMUYECKHE SJIEMEHTHI, HEOPraHMYECKHE BEIIECTBA, XUMHUCCKHUE
peakuuu (MO0 YHUCIY W COCTaBYy Y4YacTBYIOIIMX B PEAKLUHU BEIIECTB, MO TEIJIOBOMY
3P dexTy, M0 U3MEHEHHUIO CTETICHEH OKUCIICHHUS] XUMUYECKHUX JIEMEHTOB);

® XapakTepu3oBaTh (ONMUCHIBATH) OOUME M cHeuu(pUUecKue XUMHUYECKHUE CBOWCTBA
MPOCTHIX M CIIOKHBIX BEIIECTB, OATBEPIKIasi OMMMCAHUE TIPUMEPAMH MOJIEKYISAPHBIX U
WOHHBIX YPABHCHHI COOTBETCTBYIOIINX XUMUICCKUX PEAKITHIA;

® COCTaBJISITh YPABHEHUS JICKTPOJUTHUYECKON JUCCOUMALIMU KHUCIIOT, IIEI0YEN U COJICH,
MOJIHBIE ¥ COKpAIIEHHBIC YPAaBHEHUS PEaKIMii HOHHOTO OOMEHa, YpaBHEHHS PEaKIUH,
MOJATBEPKAAIONINX CYIIECTBOBAHME TEHETHUECKOW CBS3M MEXAY BEIIECTBAMU
Pa3IMYHBIX KIIACCOB;

® DPACKPBIBATh CYIIHOCTh OKHCIHTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKIM MOCPEICTBOM
COCTaBJICHUS SJICKTPOHHOTO OallaHCa ATHX PEaKIIHii;

® TIPOTHO3MPOBATH CBOICTBA BEIIECTB B 3aBUCHUMOCTH OT MX CTPOEHUS, BO3MOXKHOCTH
MPOTEKAHUS XUMHYECKUX MPEBPAIICHUN B PA3INIHBIX YCIIOBHSX;

® BBHIYMCIATH OTHOCUTEIBHYIO MOJICKYISIPHYIO I MOJIIPHYIO MAcChl BEIIECTB, MaCCOBYIO
JIOJTF0 XMMHUYECKOTO AJIEMEHTa TI0 (POpMyJie COSTUHEHHS, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOANUTH PACYETHI IO YPABHEHUIO XUMUYECKON pEaKIIiH;

e coOmomaTh TpaBWJa TIOJB30BAaHUS XUMHUYECKOW TOCYyIOH U JTaOOpaTOpHBIM
0o0OpyJIOBaHHEM, a TaK)Ke IMpaBHUja OOpaIIeHUS C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKIIASMH TIO BBITIOJTHEHHIO Ta00OPATOPHBIX XUMHUYECKUX OTIBITOR IO MTOJTYYCHUIO U
coOMpaHuIo ra3000pa3HBIX BEIIECTB (AaMMHAKa M YTJIEKUCIIOTO rasa);

® TPOBOJUTH PEAKIUU, MOATBEP)KIAIONINE KaUYeCTBEHHBI COCTaB Pa3IMUYHbIX BEIIECTB:
pacro3HaBaTh OMBITHBIM TYTEM XIJIOpUA-, Opomua-, noaua-, kapOoHat-, docdar-,
CWIIMKAT-, cyab(haT-, TUIPOKCHI-UOHBI, KATHOHbI aMMOHHS M HOHBI H3yYEHHBIX
METaJJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTraHMUECKUX BEIIECTB;

® [PUMEHSATH OCHOBHBIE OMNEPALMU MBICIUTENBHON AESITETbHOCTH — aHaJU3 U CUHTES,
CpaBHEHME, 0000IIeHNe, CUCTEeMaTU3allhi0, BBIABICHUE MPUUYNHHO-CIIEACTBEHHBIX
CBs3€M — JUI1 M3Y4YEeHHs] CBOMCTB BEIECTB M XUMHMUYECKUX PEaKIUH, €CTECTBEHHO-
Hay4YHbI€ METO/IbI TIO3HAHUS — HAOIIOICHHE, U3MEPEHNE, MOIETUPOBAHUE, SKCIIEPUMEHT
(peanbHBIN U MBICIICHHBIN ).

B ¢denepanpHpIX M peruoHaNbHBIX MPOIEAYpax OILIEHKH KauecTBa OOpa3oBaHMs
UCIIOJIb3YeTCs MepeueHb (Koau(pUKaTop) pacmpelesieHHbIX MO KilaccaM IpPOBEPSeMbIX
TpeOOBaHUN K pe3ylbTaTaM OCBOCHHS OCHOBHOW 0OOpa30BaTENbHONW MPOrpPaMMBbI
OCHOBHOTO 00111eT0 00pa30BaHus M JIEMEHTOB COJICPKaHUS [0 XUMUH.

IIpoBepsiemble TPeOOBAHNSI K Pe3y/IbTATAM OCBOCHUS OCHOBHOM 00pa30BaTe/IbHOM

nporpammsli (8 kiacc)

Kon [IpoBepsieMble  mpeaMeTHbIE  pe3ylbTaTbl  OCBOEHHUS  OCHOBHOM
poBepsieMo | 00pa30BaTENbHOM MPOrPaMMbI OCHOBHOTO 00IIIEr0 00pa3oBaHUs

ro
pe3ynbTaTa

1 IIo Teme: «HepBOHaan]LHLIC XUMHWUYCCKHE ITOHATHUA




1.1

pacKpbIBaTh CMBICJ OCHOBHBIX XUMHUYECKUX MOHSTHUN: aToM, MOJIEKYyIa,
XMMMUYECKUH 3JIEMEHT, IPOCTOE BEIIECTBO, CJI0KHOE BEIIECTBO, CMECH
(omHOpOIHAS. U HEOJHOPOHAS), BaJICHTHOCTb, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEILECTBA, MOJb, MOJISIpHas Macca,
MaccoBasi J0JIsi XUMUYECKOTO 3JIEMEHTa B COCTUHCHUH, MOJISIPHBIN 00BEM,
XUMUYECKasl peakius, Kiaccu(PuKanus peakiuil: peakiuu COCIUHECHHS,
peaKkMy pas3lioKEHUs, PEaKIUW 3aMelIeHHs], peakuuud OOMEHa, K30- U
SHIOTEPMHUUYECKHE PEAKIUHU, TEIIoBOM d(ddexT peakuuu, pacTBoOp,
MaccoBas J10Jis BelecTBa (MPOLIEHTHAs! KOHLIEHTpalMsl) B pacTBOpe

1.2 WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKHX TIOHATHH W
MPUMEHSTH 3TH TIOHATHUS TIPH OTIMCAHUH BEIIECTB M UX MPEBPAIICHUIN

1.3 WCITI0JIb30BAaTh XUMUYECKYIO CHMBOJIUKY JJIsI COCTaBJICHHS ()OPMYJT BEIECTB
Y YPABHEHUN XUMUYECKUX PEAKIIHI

1.4 pPacKpbIBaTh CMBICT 3aKOHOB COXpPAHEHHS MAacChl BEIIECTB, IMOCTOSTHCTBA
COCTaBa, aTOMHO-MOJICKYJISIPHOTO yUeHHs, 3aKOHa ABOTaIpO

1.5 OTIPEJICIIATh BaJICHTHOCTh AaTOMOB 3JICMEHTOB B OMHAPHBIX COCIMHCHHSIX

1.6 KJIaCCU(PUIMPOBATh XUMHUYECKHE peakuuu (10 4YHCIy U COCTaBYy
YYaCTBYIOIIMX B PEAKIIMH BEILIECTB, 110 TEIIOBOMY 3PPEKTY)

1.7 BBIYHCIIATH OTHOCUTEIHLHYIO MOJICKYJSIPHYIO M MOJIIPHYIO MAcChl BEIECTB

1.8 BBIYUCIISTh MAacCCOBYIO JIOJMIO XHUMHYECKOTO JJeMeHTa 1o QopMmyre
COeIMHEHUS,

1.9 BBIYUCIISATH MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE

1.10 MPUMEHSATh €CTECTBEHHO-HAyYHbIE METOJbI TO3HAHUSA - HAOIIOJCHUE,
U3MepeHue, MOJeIMPOBAHNE, SKCTIEPUMEHT (PEaJIbHBIN U MBICIICHHBIN )

2 ITo Teme: «BaxkHeilue npeacTaBUTEINM HEOPTaHUUYECKUX BEILIECTBY

2.1 PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHUX MOHSTHUHA: OKCHI, KHCJIOTa,
OCHOBaHUE, COJIb

2.2 OTpEeNATh MPUHAAICKHOCTh BEUIECTB K ONPEIEIEHHOMY Kiaccy
coenuHeHu no popMynam

2.3 KJIacCU(DUIIMPOBATH HEOPTAaHUYECKHUE BEIIECTBA

2.4 XapaKTepH30BaTh (OMUCHIBATh) OOIIME XWMHYECKHE CBOMCTBA BEILECTB
pa3IMYHBIX KJIAcCOB, MOJITBEPIK/Iasi ONMHUCAHUE MPUMEPAMU MOJIEKYIISPHBIX
YpaBHEHUN COOTBETCTBYIOLIUX XUMHUYECKUX PEAKIIHiA

2.5 MPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT MX Ka4€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAaHUS XUMHYECKUX MPEBpaAllCHUH B
pa3IMYHBIX YCIOBUIX

2.6 ClIeIOBaTh MPaBUIIaM MOJIB30BAHUS XUMUYECKOH MTOCYI0H U TaO0paTOPHBIM

O60py,Z[OBaHI/ICM, a TakKyKC TIIpaBUJIaM O6paH_IeHI/I${ C B€IICCTBAMH B
COOTBCTCTBUHU C HHCTPYKHUSAMH TI0  BBIIIOJIHCHUIO J'Ia60paTOpHLIX
XUMHUYCCKHUX OIIBITOB 110 IMMOJTYYCHHUIO U CO6I/IpaHI/II-0 1"83006p8.3HLIX BCIICCTB
(BOI[OpOI[a n KI/ICJ'IOpO)Ia), NNPUTOTOBJICHUIO PACTBOPOB C onpenenéHHoﬁ
MaccoBOM JHoJeit paCTBOpéHHOFO BCIICCTBA, IJIAHUPOBATH U IMPOBOJUTH
XUMHUYCCKHUEC ODKCIICPUMCHTHI IO PpaCllO3HABAHWIO PACTBOPOB meaoYe u
KHCJIOT C HOMOIIIBIO HHANKATOPOB (J'IaKMyC, (I)CHOJ'I(I)TB.J'ICI/IH, MCTUJIOPAHIK U

JApyrue)




IIPOBOJUTH PACUYETHI 10 YPABHEHUIO XUMUYECKOM pEaKIIuU

3 ITo Teme: «Ilepuoauyeckuii 3axkoH U [leproauueckas cucteMa XUMUYECKUX
anementoB JI. . MenneneeBa. CtpoeHre aroMoB. XHUMUYECKAsl CBS3b.
OKHCANTENBHO-BOCCTAHOBUTEIBHBIE PEAKLITI

3.1 pacKpbIBaTh CMBICI OCHOBHBIX XMMMUYECKHX MOHATHI: SApO aToMma,
AJIEKTPOHHBIN CJIOM aTOMa, aTOMHasi OpOUTaJIb, PaJANYC aTOMa, XUMUYECKast
CBSI3b, HoJIIpHAast u HenoJisipHast KOBaJICHTHAsI CBSI3b,
AJIEKTPOOTPHULATENBHOCTh, MOHHAS CBSI3b, MUOH, KaTUOH, AHUOH, CTENEHb
OKHUCJICHHUS

3.2 KJIACCU(PUIIMPOBATH XUMUYECKUE DIIEMEHTBI

3.3 ONMCHIBaTh M XapakTepus3oBaTh TaOauuHyio ¢opmy Ilepuoanueckoit
CUCTEMbl XMMHYECKHX DJIEMEHTOB: pa3jinyaTh TOHATUS «TJIaBHas
noarpymmna (A-rpymmna)» u «rnodovnas noarpymmna (b-rpymma)y, «mamsie» u
«OOJIbLINEY IEPUOIBI

3.4 packpbeiBath cMbicn  [lepmoamueckoro 3akona J.M. Menneneesa:
JNEMOHCTPUPOBaTh IMOHUMAaHHE NEPUOANYECKON 3aBUCUMOCTH CBOMWCTB
XMMHMUYECKUX 3JIEMEHTOB OT UX MoJjioxkeHus B [lepuonnyeckoii cucreme

3.5 COOTHOCHUTH 0003HaueHus, KOTOpble nMetoTes B Tabmuie «llepuonnyeckas
cucrema xumuyeckux osneMeHToB [[.MI. MeHnaeneeBay ¢ YHCIOBBIMU
XapaKTepUCTUKaMHU CTPOECHUSI aTOMOB XHMHUYECKHX DJIEMEHTOB (COCTaB U
3apsn  sapa, oOIIee YHCIO DSJIEKTPOHOB M paclpeseieHHe HUX M0
AIIEKTPOHHBIM CJIOSIM)

3.6 OTIPEENATh CTENEHb OKUCIICHHS 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSIX

3.7 ONpenensiTh BHUJ XHMHYECKOW CBs3W (KOBAaJICHTHAas W HOHHAs) B
HEOPraHNMYECKUX COCAMHEHUSIX

IIpoBepsiemble 3J1eMeHTHI cojiep:kaHud (8 Kiacc)

Kon [IpoBepsieMblii SJIEMEHT COJIEPHKAHUS

1 [lepBoHauanbHBIE XUMUYECKUE MTOHSATHS

1.1 [Ipenmer xumuu. Posib XUMHUM B KU3HU YeTOBEKa. XUMHS B CUCTEME
Hayk. Tena u BemecTBa. Pu3nueckrue CBOWCTBA BELIECTB. ATperarHoe
COCTOSIHUE BEIIIECTB

1.2 [TonsaTHEe 0 MeTOAAX MO3HAHMUS B XMMHUM. YHCThIE BEIECTBA U CMECH.
CrniocoObI pazaeneHus cMmecei

1.3 ATOMBI ¥ MOJIEKYJIBI. XUMHUYECKUE IEMEHTHI. CHUMBOJIBI XMMHUYECKUX
aneMeHTOB. IIpocTeie U ClloKHBIE BemecTBa. ATOMHO-MOJIEKYJISIPHOE
yueHue

1.4 Xumnueckas Gpopmysa. BaneHTHOCT aTOMOB XMMUYECKUX JIEMEHTOB.

3aKOH IIOCTOSHCTBA COCTaBa BCIIICCTB. OTHOCUTENNbHAS aTOMHAS Macca.




OtHocHuTeIbHAS MOJICKYJIApHasA Macca. MaccoBas g0 XUMHYECKOTO
9JICMCHTA B COCAMHCHNUU

1.5

KommuectBo BemecrBa. Moabs. Moisipras Macca. B3aumocBssb
KOJIMYCCTBA, MACChl U YU CJIa CTPYKTYPHBIX CIUHUIL] BELIICCTBA. Pacuérnr
1o (hopMyiTaM XUMHUYECKUX COeTMHEHUN

1.6

dusuyeckue W XUMHUYECKHE SIBIIEHUS. XUMHUYECKas peakuusda u eé
NpPU3HAKK. 3aKOH COXPAaHEHHUS MAacChl BEIIECTB. XHUMHYECKHE
ypaBHeHus. Knaccudukanuss XUMHUYECKUX peakmuil (CoeIMHEHHUS,
paslioKeHus1, 3aMeIleHUsI, 0OMEHa)

1.7

XHWMHUYECKUH JKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM IOCYIO0H, C
npaBwiaMu paboTel B Jjaboparopur W nOpuéMaMu oOpallleHus ¢
nabopaTOpHBIM 00OpPYIOBAHUEM, M3YyYEHUE M OMUCAHHE (DUIUIECKUX
CBOMCTB  00pa3lOB  HEOPraHWYECKHWX  BEIIECTB, HAOJIOJCHUE
¢u3nveckux (IJIaBJieHWE BOCKA, TAasHHWE JIbJla, pacTUpaHUE caxapa B
CTYNKe, KUTICHHEe W KOHJCHCAIUs BOJbI) M XHUMHUYECKHX (TOpEeHHE
CBEYH, TPOKAIMBAHUE MEIHOH MPOBOJIOKH, B3aMMOJCHCTBHE Mela C
KHCJIOTOM) SIBIICHUIA, HAOIIO/ICHHE U OTIFICAHUE TTPU3HAKOB IPOTEKAHMUS
XUMUYECKUX PEakIui (pa3jioKeHHe caxapa, B3auMOJICHCTBUE CEPHOM
KHCJIOTHI C XJIOpUAOM Oapusi, pasnoxkenue ruapokcuaa meau(Il) mpu
HarpeBaHWU, B3aMMOJIEHCTBHE Xkene3a ¢ pactBopoMm coim menu(Il),
W3y4YeHHEe CIIO0COOOB pa3feiieHus cMeced (C TMOMOIIbI0 MarHuTa,
(¢unpTpOoBaHWE, BBITAPUBAHUE, JIUCTWULAIMUSA, Xpomarorpadus),
IPOBEJCHNE OYHCTKU MOBApEHHON COJM, HAOJIOJIEHUE U OIMCAaHUE
pe3ylbTaTOB  MPOBEJIEHUS  ONbITA, WUIIOCTPUPYIOLIETO  3aKOH
COXPaHEHHUS MaCChl, CO3aHNE MOJIEeH MOJIEKY (LIapOCTEP/KHEBBIX)

Baxwueitmme IpEACTAaBUTCIIUM HCOPraHNYCCKNX BCIICCTB

2.1

Bo3nyx - cmech razos. CocraB Bo3ayxa. Kuciaopon - smemMeHT u
npocToe BeriecTBo. HaxoxxaeHue kuciaopoia B mpupoje, pusudeckue
U XUMHYECKHe CBoMcTBa (peakuuu ropenus). Oxcuapl. [Ipumenenue
kuciopona. CrocoObl MOMydeHUs Kuciaopoaa B Jaboparopuu U
npoMblnieHHOCTH. KpyroBopor kuciopoma B mpupone. O30H -
AIITOTPOTHAS. MOAU(PHUKAIUS KUCIOPOIa

2.2

TennoBoit  >Pdexkr XUMHUECKOW  peakuud, TEePMOXUMHUYECKUE
YPaBHEHUS, 9K30- U DHAOTEPMUYECKUE PEAaKUMH. TOILNIMBO: Yroiab U
MeTaH. 3arps3HeHue BO3/yXa, YCWJIEHHE NapHUKOBOro 3¢gexra,
paspylIeHUe 030HOBOTIO €05

2.3

BO,Z[OpO,Z[ - DJICMCHT U MIPOCTOC BCUICCTBO. Haxoxxnenue BOOOpOJa B
npupone, (I)I/IBI/I‘-ICCKI/IC n  XUMHWYCCKHUC CBOﬁCTBa, NPpUMCHCHUC,




crocoOsI moydeHus. Kucnotsl u conu
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Monsipablii 00bEM ra30B. Pacu€Tsl Mo XUMHUECKUM YpaBHEHHUSIM

2.5

dusnyeckue cBoMcTBa BOJAbL. Boja kak pactBopurenb. PacTBOpHI.
Hacpiniennbie 1 HEHACHIIEHHBIE PACTBOPBI. PacTBOPUMOCTH BEIIECTB
B BOJIe. MaccoBas J0JIs BEIIECTBA B pacTBOpe. XMMHUYECKHUE CBOMCTBA
Bobl. OcHOBaHuUA. PoJsib pacTBOPOB B NMPHUPOJAE U B KU3HU YEJIOBEKA.
KpyrosopoT Bozbl B nipupoje. 3arpsa3HeHre IpupoHbix Boj. OxpaHa
Y OYMCTKA IPUPOJHBIX BOJ

2.6

Knaccuduxanus HEOPraHUYECKUX COCIMHECHU . Oxkcuppl.
Knaccudukanus okcuaos: coneoOpa3zyromiue (OCHOBHbBIE, KUCIOTHEIE,
amdorepHbie) U HecosieoOpasyroomue. HomeHkmaTypa OKCHIOB.
DU3NYECKUE U XUMUYECKUE CBOMCTBA OKCUIOB. [lomyueHrne okcuion

2.7

OcHoBanus. Knaccudukanus ocHOBaHUN: HIENOYM U HEPACTBOPUMBIE
ocHoBaHusl. HoMmeHknatypa ocHoBaHuil. DuU3nUecknue U XUMUYECKHUE
CBOMCTBA OCHOBaHUU. [losrydeHne ocHOBaHMM

2.8

Kucnorel. Knaccubpukamuss  kucmot. Homenknatypa — KHCIOT.
®u3nyecKkue M XUMHYECKHE CBOMCTBA KHCJIOT. Psjg akTUBHOCTH
metauioB H.H. bekerosa. [lonydenue kucnor

2.9

Comu. Homenknarypa coseid. duzndeckue m XMMUYECKUE CBOMCTBA
conei. [lonyyenue comnei

2.10

I'enetnueckas cBI3b MEXKAY KlIaCCaMH HECOPraHUYCCKUX COG,I[I/IHCHI/Iﬁ

211

XHUMHUYECKUH SKCIIEPUMEHT: KAYECTBEHHOE OTIPEICIICHUE COICPIKAHMS
KHCIIOpPOJIa B BO3JyXe, IOJYYCHHE, COOMpaHue, pacro3HaBaHHUE M
U3y4eHHUE CBOMCTB KUCIOPOa, HAOII0eHIE B3aUMOICHCTBHS BEIIECTB
C KUCJIOPOJOM U YCJIOBHSI BOSHHUKHOBEHMSI U TPEKPAIICHUS TOPEHUS
(moskapa), o3HaKOMJIEHHE C oOpaslaMu OKCHJOB M OIMCAHHUE HX
CBOJCTB, MOJIyueHUE, COOMpaHue, pacrio3HaBaHUE U N3yUYEHHUE CBOMCTB
BoJIopoja (ropeHue), B3auMoeiicTBrue Bogopoaa ¢ okcuaoM meau(Il)
(BO3MOXXHO  HWCHONB30BAaHWE  BHJIEOMATEPHANOB),  HAOIIOJCHHE
00pa3110B BEUIECTB KOJIUYECTBOM | MOJIb, HCCIIEI0BAaHUE OCOOCHHOCTEM
pPacTBOPEHUS BEIIECTB C PA3IUYHON paCTBOPUMOCTHIO, TPUTOTOBICHUE
pacTBOpPOB € OINpPEACIEHHOW MacCOBOM JOJEH pacTBOPEHHOIO
BEII[ECTBA, B3aMMOJICHCTBHE BOJIbI C METAJUIAMU (HATPUEM U KalIbIIEM)
(BO3MOXHO  HCIIOJIb30BAaHME  BUIEOMATEPHUATIOB),  OIpPEJACICHHE
pacTBOpOB  KHUCIOT U IIENOYe C TOMOIIbI0 HHAWKATOPOB,
HCCIIeIOBAaHUE OO0pa3loB HEOPraHMYECKUX BEIIECTB PA3IUYHBIX
KJIACCOB, HAOIIOICHNE U3MEHEHUS OKPACKU WHAUKATOPOB B PacTBOPAX




KHUCJIOT W LIeloued, u3yueHue B3aumojiercTus okcuna meau(ll) c
pacTBOPOM CEPHOM KHUCJIOTBL, KHUCJIOT C MeETaulaMy, pPEeaKul
HEUTpaIM3aL1H, OJYYEHUE HEPACTBOPUMBIX OCHOBAHU M, BEITCCHEHUE
OJHOTO  M€TaJula  JAPYTMM M3  pacTBopa  COJIM,  PELICHHUE
SKCIEPUMEHTAIBHBIX 3a7ady 1o TeMe «Baxnelmme Kiaccel
HEOPraHUYECKUX COCIMHEHUI

[lepuonnueckuii 3akoH u Ilepuonnueckas cucTeMa XUMHYECKUX
anemenToB /.. MenneneeBa. CtpoeHre aToMOB. XUMUYECKast CBA3b.
OKHCIIUTENTHFHO-BO CCTAHOBUTENIBHBIC PEAKIIUN

3.1

[IepBbie MONBITKY KJIacCU(UKALUN XUMUYECKUX 371eMeHTOB. [loHsaTue
O TpyMNIax CXOJHBIX AJIEMEHTOB (ILLEIOYHbIE U IIEIOYHO3EMENbHBIE
MeTaJlJIbl, FaJOr€Hbl, HHEPTHBIE Ta3bl). DIIEMEHTHI, KOTOpPbIE 00pa3yroT
am(poTepHbIe OKCUIBI U THIPOKCUIBI

3.2

[Tepuonnueckuii  3akoH. Ileproanueckas cucCTEMa XUMHYECKHX
3JIEMEHTOB JN. Menneneesa. KopoTtkoneprnoanas "
JuIMHHONepuoaHas Qopmbl [leproanueckoil CUCTEMBl XMMHUYECKUX
anemenToB [I.MI. MenneneeBa. Ilepnonel u rpymnmbsl. Pu3nyecKuil
CMBICII IOPSAKOBOIO HOMEPA, HOMEPOB MEPUOA U IPYIIIBI JIEMEHTA

3.3

Crpoenune aromoB. CoctaB aTOMHBIX sifep. M30Tombl. DIEKTPOHBI.
CtpoeHune 3IeKTPOHHBIX 000JI0YeK aTOMOB MEpBbIX 20 XUMHYECKUX
3JIEMEHTOB [Tepuoanueckoit CUCTEMEI J.N. Meuneneena.
XapakTepucTUKa XUMHYECKOr0 DJEMEHTa IO €ro IMOJIOKEHHIO B
[Tepuoanueckoit cucreme .M. Menneneera

3.4

3aKOHOMEPHOCTH  M3MEHEHUA  paguyca aToOMOB  XMMHUYECKUX
3JIEMEHTOB, METAINIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO T'PYIIIaM
u nepuojiaM. 3Hauenue llepuoamdeckoro 3akoHa u Ilepuoanueckoit
CUCTEMbl XMMUYECKHUX 3JIEMEHTOB JUIsl Pa3BUTHS HAYKH U MPAKTHUKHU.
J.1. Menpenees - yu€HbIN U IpaKJaHUH

3.5

Xumuyeckasi cBsi3b. KoBaneHTHas (MoJispHAsi M HEMOJSpHAs) CBSI3b.
DNEKTPOOTPULIATETLHOCTh XUMUYECKUX AJIEMEHTOB. MlOHHAas CBS3b

3.6

Crenenb oxucieHus. OKHCIUTEILHO-BOCCTAHOBUTEILHEIC pCaKknuu.
Hpoueccm OKHCJICHUA u BOCCTAaHOBJICHHA. Oxucnurenu )51
BOCCTAaHOBHUTCIIN

3.7

XHUMHUYECKUMN OKCIICPUMCHT: U3YUCHUC 06pa31103 BCIICCTB MCTAJIJIOB 1
HEMCETAJJIOB, B3aHMO/JICHCTBHE TUAPOKCHUAAa HOHWHKAa C pacTBOpaMu
KHUCJIOT U menoqeﬁ, MMPOBEACHUC OIIBITOB, UJIJTFOCTPHUP YIOLIIUX ITPUMCEPBI
OKHCIIUTCIBHO-BOCCTAHOBHUTCIBHBIX peaKLII/Iﬁ (FOpCHI/IC, pcaknuun




pa3iiokKEHUs, COCTUHEHUS )

IIpoBepsiemble TpeOOBAHMSA K pPe3yJIbTATAM OCBOECHHS OCHOBHOM

o0pa3oBaTe/ibHOI nporpamMmel (9 kiacc)

Kon

IIPOBEPSEMOTO

pe3ynbrarta

[IpoBepsieMble IpeIMETHBIE PE3YIbTAaThl OCBOCHHSI OCHOBHOM
00pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOTO 00111er0o 00pa3oBaHus

ITo Teme: «BemiecTBO U XUMUYECKas PEAKIIU»

1.1

PAaCKpBIBAaTh CMBICI OCHOBHBIX XUMUYECKHUX IIOHATUI: PAaCTBOD,
AJIEKTPOJIATHI, HEAIEKTPOIIUTBI, TEKTPOIUTHICCKAS
JMCCOIIMAITNS, PeaKIIM HOHHOTO OOMeHa, KaTalin3aTop,
XMMHUYECKOE paBHOBECHE, 00paTUMBble 1 HEOOPATUMBbIE pEeaKLIUy,
OKHCIUTEIIbHO-BOCCTAHOBUTCIIBHBIC PEAKIIMU, OKUCINUTCIIb,
BOCCTaHOBHTEJIb, OKUCIICHHE U BOCCTAHOBJICHHE, AJZIOTPOITHS,
aM(}oTepHOCTh, XUMHUUECKAsI CBS3h (KOBAJICHTHAs, HOHHAS,
MeTajindyeckasi), KpucTasInueckast pemérka, CrjiaBbl, CKOPOCTb
XUMHUYECKON peakiuu

1.2

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUECKUX MOHATUN U
MPUMEHSTH 3TU NOHATHS IPU OMMCAHUU BEIIECTB U UX
MpEBpAILICHU I

1.3

COCTaBJISITh YPAaBHEHUSI DJICKTPOTUTHIECCKON TUCCOIUAIINN
KHCJIOT, IIEJI0OYEH U COJICH, TTOJTHBIC U COKpAIIEHHBIC YPAaBHCHHS
peakiuii HFOHHOTO 0OMeHa

1.4

PacKphIBaTh CYLIHOCTb OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX
PEaKIMiA MOCPEACTBOM COCTABJICHUS JIEKTPOHHOTO OajaHca 3THX
peakuui

1.5

IMPOBOIUTD pvaéTbI 0 YpaBHCHUIO XHMHUYECKOH pcaknuun

IIo Temam: «HemeTamnsl ¥ UX cOeAMHEHU» U «MeTalnbl U uX
COCAUHCHUA»

2.1

XapaKTepu30BaTh (OMUCHIBATh) OOIIHE U crieUpUIECKHe
XMUMHYECKHE CBOMCTBA MPOCTHIX U CII0KHBIX BEIIECTB,
MOATBEPK/1asi OMMCAHUE TPUMEPAMH MOJIEKYISIPHBIX U HOHHBIX
YpaBHEHU COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIHIA




2.2 .
COCTaBJIATh YPAaBHEHUS PEAKLIUN, TOATBEPKIAIOIINX

CYILECTBOBaHUE TEHETHUECKOM CBSI3U MEXK/Ty BEILIECTBAMU
pa3JIMYHBIX KJIACCOB

2.3

IIPOrHO3UPOBATH CBOMCTBA BC€IICCTB B 3aBUCHUMOCTH OT UX
CTPOCHHS, BO3SMOXHOCTH IIPOTCKAHUA XUMHUYCCKUX HpCBpaHIeHI/If/'I
B PA3JIMYHBIX YCIIOBUAX
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CJIeA0BaTh MPABUIIAM IMOJIb30BAHUSI XUMUYECKOW MOCYA0N U
nabopaTOpHBIM 000PYI0OBAHUEM, a TAK)KE MTpaBUIIaM OOpaIeHus ¢
BEI[ECTBAMHU B COOTBETCTBHH C HHCTPYKIIMSMH TI0 BBITIOJTHEHHIO
1a00PATOPHBIX XUMHUYECKUX OIBITOB TIO MOJTYUYECHUIO U
coOupaHHio ra3000pa3HbIX BEIIECTB (AaMMHaKa U YTJIEKHUCIOro
rasa)

2.5 .
MIPOBOAUTE PEAKIUHU, ITOATBCPKAAIOMINE KAYCCTBECHHBIN COCTAaB

pa3.]'II/I‘-IHBIX BCIICCTB.: paCHOSHaBaTB OIIBITHBIM HYTGM X.]'IOpI/I)I-,
OpomMu-, HOIUI-, KapOoHaT-, pocdart-, cuIuKar-, Cyabdar-,
FI/I)IpOKCI/I)I-I/IOHBI, KaTHUOHBI aMMOHMHS, HOHBI I/I3y‘—IeHHBIX
METaJIOB, MPUCYTCTBYIOIIHNE B BOJHBIX PacTBOpax
HEOPraHMYECKUX BEIECTB

ITo Teme: «XuMus U OKpyKaromas cpeiar»

3.1 .
PaCKprIBaTh CMBIC]I OCHOBHBIX XUMHWYCCKUX ITOHATHU HHK

BCIICCTBA, KOPPO3UA METAJIIIOB

3.2 .
IMPUMCEHATH OCHOBHBIC OII€pAll MBICITIMTCIIBHOU ACATCIBHOCTH -

aHaJIU3 U CUHTE3, CpaBHEHUE, 0000IIeHre, CUCTEMaTH3alIUIO,
BBISIBJICHHE TPUYUHHO-CIICCTBEHHBIX CBS3EH - I U3y4EHUS
CBOJCTB BEILIECTB U XUMUYECKUX PEAKIINIl; €CTECTBEHHO-HAYYHbIE
METO/Ibl IO3HAHUS - HAOII0IeHHEe, U3MEPEHHE, MOJICIIUPOBAHUE,
JKCIIEPUMEHT (PeabHbI U MBICICHHBIN)

IIpoBepsiemblie 3J1eMeHTHI cofep:xanus (9 kiaacc)

Kog IIpoBepseMBIil 2IEMEHT CONEPIKAHUS

1 BemectBo 1 xuMHu4eckas pcaKkuus. HOBTOpeHI/IC

1.1 Ilepuognueckuit 3akoH. Ilepumoanueckas cucTeMa XUMHYECKUX
JJIEMEHTOB .. Menpeneesa. Crpoenue aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHHUU CBOMCTB XMMHMUYECKUX 3JIEMEHTOB




MEPBBIX TPEX IEPHUOJOB, Kaluus, KajJbLHUS U UX COCAUHECHHUU B
COOTBETCTBMU C TIOJIO)KEHHEM 3JIeMEHTOB B Ilepuonnueckoi
CHUCTEME U CTPOEHUEM MX aTOMOB

1.2

Crpoenue BemiecTBa: BUIbl XUMHYECKOW  CBSI3U.  [HMbI
KPUCTAJUIMUECKUX PEIIETOK, 3aBUCUMOCTh CBOWCTB BEIIECTBA OT
TUINIA KPUCTAJUIMYECKON PpEmETKM M BHJIA XUMHUYECKON CBS3H.
Knaccupukamuss u HOMEHKIIATypa HEOPraHMYECKUX BEUIECTB
(MexyHapoaHass M TpUBUalbHas)). XHMHYECKHE CBOMCTBa
BEILECTB, OTHOCAILIMXCSA K Pa3jIMYHbIM KJlaccaM HEOPraHUYECKHUX
COEIMHEHU I, FeHETUUECKasl CBSI3b HEOPraHUYECKHUX BEIIECTB

1.3

Krnaccudukarus XdMHYECKAX PEaKIIUi 0 Pa3IMYHBIM ITPU3HAKAM
(Mo 4WWcay W COCTaBy YYacTBYIONIUX B PEAKIMH BEIIECCTB, IO
TermoBoMy 3¢ (deKTy, MO0 HM3MEHEHHUIO CTETCHEW OKHCIICHUS
XAMHYECKAX JJICMEHTOB, IO OOpPaTHMOCTH, TIO YYaCTHIO
KaTajm3aropa).  OJK30- W DJHIOTEPMHUYECKHE  pPEaKIuH,
TEPMOXUMHUYECKHE YpaBHeHUS. [IOHATHE O CKOPOCTH XUMHYECKON
peaxiun

1.4

[Tonsatue 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX PEAKITUSIX.
[ToHsiTHE O TOMOTEHHBIX W TETEPOTCHHBIX peaknusx. [loHaTue o
XUMHUYECKOM paBHOBecHH. (DakTOphl, BIHSAIONME Ha CKOPOCTh
XUMHYECKON PEaKIuy U MOJIOKEHHE XUMUIECKOTO PaBHOBECHS

1.5

OKHCIIUTEIIFHO-BOCCTAHOBHUTEIIHHEIC peaKkuuu, BHCKTpOHHBIﬁ
OanaHC OKHCIIUTEILHO-BOCCTAHOBUTEILHOM pEaKkIuu.
CocraBnenue ypaBHeHPIfI OKHCIIUTCIIBHO-BOCCTAHOBUTCIIbHBIX
peaKHI/Iﬁ C HUCIIOJIB30BAHUEM METOAA DJICKTPOHHOT'O banaHca

1.6

Teopusi SIEKTPOTUTUYECKON JAUCCOLMALIMU. OJEKTPOJIUTHI U
HEIJIEKTPOJUThl. KaThoHbl, aHMOHBI. MeXaHuU3M JUCCOLUALNU
BEIIIECTB C Pa3JMYHBIMU BUJAMH XHUMHUYECKOW cBsi3u. CTemneHb
muccoranuy. CuiibHBIE M clla0ble  3JEKTPOJUTHL. Peakmuu
HOHHOTO OOMEHa. YCJIOBHS TIPOTCKAHUs pPEaKIUi HMOHHOIO
oOMeHa, TMOJHbIE U COKpAllEHHbIE MOHHBIE YPAaBHEHMsS pEaKIUil.
CBoiicTBa KHCIOT, OCHOBAaHUH U COJIEH B CBETE MPEACTABICHUN 00
JNEKTPOJIUTUYECKON aucconuanuu. KadecTBEHHbIE peakUuHu Ha
noHbl. [TonsaTHe 0 ruapoause conei

1.7

XVWMHUYECKUN  DKCIEPUMEHT: O3HAaKOMJIEHHE C  MOJEISMHU
KPUCTAINIMYECKHUX PEIIETOK HEOPTaHNYECKUX BELIECTB - METAJUIOB
U HeMeTaJlsIoB (Tpadura M anMasa), CJIOKHBIX BEIIECTB (XJIopuaa
HaTpHsl); HCCIEJOBAaHUE 3aBUCHUMOCTH CKOPOCTH XHMHYECKON
peakiMu OT BO3JCHCTBUS Pa3IMYHBIX (PAKTOPOB; HCCIIEIOBAaHHE




AJIEKTPOIIPOBOIHOCTH pacTBOpoB BEIIECTB, npoiecca
JUCCOLMAllMM  KHUCIOT, wiesoyed U cosed  (BO3MOXKHO
WCTOJb30BAHME  BUAEOMATEPHAJTIOB);  NPOBEACHHE  OMBITOB,
WUTIOCTPUPYIOIIMX TMPU3HAKA NPOTEKAHUsS PEaKUUl HOHHOTO
obMeHa (oOpa3oBaHHME OCajKa, BBIJCICHHUE Tra3a, oOpa3oBaHHE
BOJIbl); OIIBITOB, WJLIOCTPUPYIOLIUX IPUMEPbl OKHUCIUTEIbHO-
BOCCTAaHOBUTEJIbHBIX peakUuil (FOpeHHe, peakluu pa3jiokKeHUs,
COCIMHEHUS); pPACMNO3HABAHWE HEOPraHWYECKUX BEIIECTB C
ITIOMOIIIBIO Ka4€CTBCHHBIX peaKHI/Iﬁ Ha HOHBI, peIICHUC
OKCIICPUMCHTAJIbHBIX 3a1a4

Hemerannel u nx COCIMHCHU

2.1

OO6mrast xapakTepucThka rajgoreHoB. OCOOEHHOCTH CTpOEHUS
aTOMOB, XapaKTCPHBIC CTCIICHU OKHCJICHUS. CTpO@HI/Ie u
¢u3nueckue CBOMCTBAa MPOCTBIX BEIIECTB - TaJOr€HOB.
XUMHUYECKHE CBOMCTBAa Ha TMpUMeEpe Xjiopa (B3aUMOJEHCTBHE C
MeTaJlylaMH, HeMeTaJuIaMH, mmesodamu). XiopoBogopoa. CostHas
KHuCjioTra, XUMHYCCKHUEC CBOﬁCTBa, IMOJIYdC€HUE, TIPUMCHCHHC.
[elictBue xJjopa MW XJOPOBOAOpPOJAa HAa OPraHM3M YEJIOBEKa.
Baxueiimme Xaopuabl 1 KX HAX0KIECHUE B TPUPOIE

2.2

O6mras xapakrepuctuka snemMeHToB VIA-rpyrnmbel. OcoGeHHOCTH
CTPOCHHUS aTOMOB, XapaKTepHbIE CTETIeHH OKuciIeHusl. CTpoeHue u
¢u3nveckne CBOMCTBA MPOCTBHIX BEIIECTB - KHUCIOPOJa U CEPBHI.
AnnotpornHbie MOJU(GUKAIIMN KUACIOPOJa U Cepbl. XMUMHUYECKHE
cBoiictBa cepbl. CepoBOIOpON, CTpOCHHE, (HU3UYECKUE U
XUMUYEeCKHe CBOMCTBa. OKCHABI Ccepbl KaK MPEICTaBUTEIH
KUCJIOTHBIX OKCUI0B. CepHast KUCIIOTa, PU3NICSCKUE K XUMHUECKUE
cBoiicTBa (0OIIME Kak TMPEICTaBHTENsl Kiacca KHUCIOT H
cnenuduyeckne). XUMHUECKUE DPEaKIUHU, JIeKAIUe B OCHOBE
NPOMBIIIICHHOTO  CIO0co0a  TOJYYeHUS  CEPHOM  KHCIOTHI
[Tpumenenne. Conu cepHOM KUCIOTHI, KaYeCTBEHHAsl PEaKiusl Ha
cynbdar-uon. HaxoxxaeHue cepbl U €€ COCIUHEHUI B MPHPOJIC.
XUMHUYECKOE 3arps3HEHUE OKPYKAIOUICH Cpelbl COCAMHECHUSMH
cepbl (KUCIOTHBIC NOXKIH, 3arpsi3HEHHE BO3AyXa M BOJOEMOB),
CHOCOOBI €ro Mpe0TBpAIlCHHUs

2.3

OOmas xapakrepucTtuka 31eMeHToB VA-rpynnbsl. OcoOeHHOCTH
CTPOCHHSI aTOMOB, XapaKTepHbIE CTENEHM OKHUCICHUS. A30T,
pacrpocTpaHeHHe B TNpUpone, (U3NYECKHEe U XUMHUYECKHE
cBoiictBa. KpyroBopor asora B nmnpupone. AMMHAK, €rO
¢u3nyeckrue 1 XMMUYECKHE CBOMCTBA, MOJyYeHHUE U TPUMEHEHHE.
Comn amMMOHUS, HUX (HU3UYECKHE U XUMHUYECKHE CBOMCTBA,
npuMeHeHne. KauecTBeHHas peakiusi Ha HOHbl aMMOHHMS. A30THas




KHCIOoTa, €€ ToiydeHue, (pU3MYecKrne M XMMHYECKHE CBOHCTBA
(oOmme Kak MPeICTaBUTENS Kiacca KHUCIOT W Crenu(uyecKue).
Hcnonb3oBaHME HUTPATOB M COJIEM aMMOHHMSI B KAauecTBE
MUHEpPaIbHbBIX ynoOpeHuit. XHUMHUYECKOE 3arps3HEHUe
OKpYXaIOIIeH Cpellbl COCTUHEHUSAMH a30Ta (KUCIOTHBIC JOXKIM,
3arpsi3HEHUE BO3/lyXa, OYBBI U BOJOEMOB)

2.4

®dochop, amtorponHbie Momupukanuu pocdopa, PU3NISCKUEC H
xumuueckne cpoiictBa. Oxcupa  docdopa(Y) u  docdopHas
KHACIOTa, (U3NYECKHEe W XHUMHYECKHE CBOWCTBA, TIOIyYCHHE.
Wcnonb3oBanue pocdaToB B KauecTBE MUHEPATIbHBIX YA0OpEHUN

2.5

O6mas xapakrepuctuka snneMeHToB |VA-rpynnsl. OcoGeHHOCTH
CTPOCHUSI aTOMOB, XapaKTEPHBIC CTENEHU OKHUCIICHUS. YTIEpO/,
QUTOTPOTIHBIE MOJTU(PUKAIINN, PACIpPOCTPAaHEHUE B TIPUPOJIE,
(dbu3uveckne U XUMUYECKUe cBoucTBa. Amcopoums. KpyroBopot
yraepona B mpupoae. OKcuapl yriepona, WX (PU3NUECKHE H
XAMHYECKAE CBOWCTBa, JICWCTBHE Ha JKWBBIE OPraHU3MBEI,
MOJIyYeHHe W TPUMEHEHHE. DKOJIOTHYECKHE  MPOOJIeMEI,
CBSI3aHHBIE C OKcuaoMm yriepoaa(lV); rumoresa TI00ATBHOTO
MOTEIJICHUs KJIMMaTa; MapHUKOBBIN 3 dekT. YroapHas KUCIOTa U
e conu, ux QU3NYECKHUe U XUMHUYECKHE CBOMCTBA, MOJYYCHUE U
npumeHenre. KadecTBeHHass peakuus Ha KapOOHAaT-HOHBI.
Hcnons3oBanue KapOOHATOB B ObITY, MeIuIHE,
MIPOMBIIIJIEHHOCTH U CETbCKOM XO031CTBE

2.6

HepBOHa‘IaJ'IBHBIe MOHATHS 00 OpraHUYCCKUX BCHICCTBAX KaK O
COCAMHCHUAX yriiepoaa (MCTaH, 9TaH, 3TUJICH, allCTUJICH, 3TaHOIJI,
TIIMOCPUH, YKCyCHas KI/ICJ'IOTa). Nx coctaB W XHMHYECKOE
CTPOCHHUE. IloHsaTre 0 OMOJIOrHMYECKH BaKHBIX BCIICCTBAX: JXHUpaAX,
6en1<ax, YrjieBoJax - U uX pOJiv B JKU3HU YCIIOBCKA. MaTepI/IaJ'IBHOG
CAUHCTBO OPraHUYCCKUX U HCOPIraHNYCCKUX COCIMHECHU I

2.7

KpemHuid, ero (puznveckue 1 XUMUYECKAE CBOWCTBA, TIOJIYYCHUE U
npumenenne. CoenuHeHuss KpemHuss B npupojge. OOrue
npezcraBieHus 00 okcuae kpeMaus(1Y) u KpeMHHUEBOH KUCIIOTE.
Cunukatel, WX  UCIOJB30BaHHWE B OBITY, MEIUIUHE,
NPOMBIIIJICHHOCTH. Ba)KHEWIIME CTPOUTEIbHBIE MaTepUAIIBI:
KepaMHKa, CTeKIo, IeMEeHT, OeToH, jxene300eToH. I[Ipobiembl
0€30IaCHOTO  HCIIOJIb30BAHUSI CTPOUTEIBLHBIX MaTepHAIOB B
MMOBCEIHEBHOM KU3HU

2.8

XHUMHUYECKUMN OKCIICPUMCHT: U3YUCHUC 06p8.31_IOB HCOPTraHNYCCKUX
BCIICCTB, CBOMCTB COJISTHOM KHCJIOTBI; IPOBCACHUC KAYCCTBCHHBIX
peaKL[I/Iﬁ Ha XJIOPUA-UOHBI U Ha6J'IIO,Z[eHI/Ie IIPpHU3HAKOB HX




MPOTEKAHMSI; OMBITHI, OTPAXKAIOUIUE (PU3UUECKUE U XHUMHUYECKHE
CBOMCTBA TAJIOT€HOB U X COEIMHEHUM (BO3MOKHO UCIIOJIb30BAHUE
BHUJICOMATEPUAJIOB); O3HAKOMJIGHHE C 00pa3laMu XJIOPHJIOB
(raloreHuoB); O3HAKOMJIGHME C oOpa3mamMu ceppl €€
COEIMHEHUSIMU (BO3MOXKHO MCIIOJIb30BaHHE BUEOMATEPUATIOB);
HaOJIIO/ICHHE Tpoliecca OOYIIIMBAaHUSA caxapa IO JCHCTBUEM
KOHUEHTPUPOBAHHON CEpPHON KHUCJIOTHI; U3y4EHHUE XUMHUYECKHX
CBOMCTB  pa30aBJIEHHOM  CEpHOM  KHUCIOTHI, IPOBEICHHE
KayeCTBEHHOW peakuy Ha Cyab(}aT-uoH U HabIII0IeHue IprU3HaKa
e€ MPOTEeKaHUs; O3HAKOMJIEHHE ¢ (PU3MUECKUMHU CBOMCTBAMU a30Ta,
dbochopa um wux coenuHeHUH (BO3MOXXHO HCIOJIb30BAHUE
BHJIEOMATEpHajoB), O0Opa3naMu  a30THBIX ©  (GochHOpPHBIX
ynoOpeHwuii; moyrydeHue, coOupanue, pacro3HaBaHue U U3ydeHUe
CBOMCTB aMMHaKa; IMPOBEJEHHE KaueCTBEHHBIX PEaKLIHUi Ha HOH
aMMOHMS U (ocdaT- HOH U W3ydYeHHE MPU3HAKOB UX MPOTEKaHUS,
B3aMMOJIEHICTBHE KOHLIEHTPUPOBAHHOM a30THOM KHCIIOTHI C MEJIBIO
(BO3MOXHO  HCIIOJIb30BAHME  BHJIEOMATEPHANIOB);  HU3Y4YECHHE
MoJleNiell  KpUCTAINTMYECKMX  pemérok  anmasza, rpadura,
(dbynnepeHa;  O3HaAKOMJIEHHE € TIPOIECCOM  aiacopOIuu
PacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOUCTBOM
MIPOTUBOTa3a; MoJyuYeHue, CoOpaHue, paclio3HaBaHUE U U3yUeHHE
CBOMCTB YIJIEKHCIIOTO ra3a; MpOBe/IeHUE KaueCTBEHHBIX PEaKIIHii
Ha KapOOHAT- W CUJIMKAaT-MOHBI M U3YyYEHUE TPU3HAKOB HX
NMPOTEKaHUs; O3HAKOMJICHME € TPOAYKUHEH  CHJIMKATHOM
IPOMBIIIJICHHOCTH; PEIIEHUE SKCIIEPUMEHTAIbHbBIX 33124 110 TEME
«Baxuneliue HeMeTauIbl U UX COSAUHEHUS»

Merannsl 1 ux COCINHECHUA

3.1

OO01as xapakTepuCTUKa XUMUYECKUX AJIEMEHTOB - METAJJIOB Ha
OCHOBaHMM WX ToJoxkeHus B I[lepuoamueckoit cucreme
xuMuueckux snemeHToB J[.J. MenzaeneeBa M CTpOECHHS aTOMOB.
Crpoenue meTauioB. Mertaminyeckas CBSI3b M MeTaJTUYecKast
KpUCTaJUTMYECKast pemérka. DNEKTPOXUMHUYECKHIMA pan
HANPSDKEHUN METaJIOB

3.2

dusnyeckue U XMMUYecKrue cBoicTBa MetaoB. O0mmue crnocoOsl
noJiy4eHus: MeTayuioB. IIoHATHE 0 KOPPO3UU METAIOB, OCHOBHBIE
crocoObl 3amMThl UX OT Koppo3uu. CruiaBel (cTanb, 4YYyryH,
JIOpAIOMUHUHN, OpoH3a) M HX TpUMEHEHHe B OBITY W
MPOMBIIIIEHHOCTH

3.3

[llenounble MeTaiuibl: MojokeHue B llepmoanueckoi cucreme
xuMuueckux 3neMeHToB .M. MenneneeBa; CTpoeHUE UX aTOMOB;
HaxoXJAeHue B mpupoje. Pu3ndeckre 1 XuMUIeckre CBOHCTBa (Ha




npumepe HaTpus U Kanus). OKCHIbl U TUAPOKCUABI HATPUS U
kanusd. [IpuMeHenne ea0YHbIX METAIIIOB U UX COCIMHEHUN

3.4

IIemouyno3eMeabHBIC METAJUIBI MarHUil U KaJlbLMi: IOJ0XKEHHUE B
[lepmognueckoit  cucremMe  XUMH4YECKMX  iemeHToB .M.
MeneneeBa; CTpO€HHME KX aTOMOB; HAxOXKJEHUE B IIPUPOAE.
@u3nyeckue M XUMHUYECKHME CBOMCTBA MarHus M KaJIbLMSL.
Baxneitimne coeauHeHuss Kaublus (OKCHI, THAPOKCHI, COJIH).
XKécTkocTh BOJIBI U CLIOCOOBI €€ yCTpaHEHUS

3.5

Antomunuil: nosoxxenue B [lepuondeckoil cucreMe XUMUYECKUX
anementoB J[.M. MeHneneeBa; CTpo€HHE aToMa; HAXOXKICHUE B
npupoae. Pu3MYECKHe W XHMHUYECKHE CBOWCTBA aJOMUHHSL.
AmM@doTepHbIe CBOMCTBA OKCHIA U TUIPOKCUA aTFOMUHUS

3.6

Kenezo: monoxenne B Ileproguyeckoil CUCTEME XUMHYECKUX
anementoB J[.M. MeHneneeBa; CTpoeHHE aToMa; HAaXOXKICHUE B
npupoje. PU3nyecKrue U XMMUYECKUE CBOMCTBA xkene3a. OKCupbl,
ruapokcuabl u conu xenesa(Il) u xenesa(lll), ux cocras, cBOMCTBa
Y TIOJTyYCHHUE

3.7

XUMHUYECKUH  DKCIEPUMEHT: O3HaKOMJIEHHE ¢ oOpasmamu
METaJJIOB U CIUJIABOB, MX (PU3MYECKUMM CBOWCTBAMU; U3y4YECHHE
pe3yNbTaTOB KOPPO3UU METAIJIOB (BO3MOXHO HCIOJIb30BaHUE
BHJICOMATEpPHAJIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHIA
KaJbllMUsl W HaTpus C BOAOM (BO3MOXKHO HCIIOJIb30BaHHE
BUJICOMATEPHAIIOB); HCCIEAOBAHHE CBOWCTB IKECTKOM BOJBI;
mpolecca  TOpeHus  Kelesa B KUCIOpoae  (BO3MOKHO
UCIIOJIb30BAaHUE BUACOMATEPUAIOB); TPU3HAKOB MPOTEKAHUS
Ka4eCTBEHHBIX PEaKlUi Ha MOHBI (MarHus, KalblUs, allOMUHUS,
nuHka, keneza(Il) wm xenesa(lll), memu(H), nHaGmroneHue wu
OTIMICaHHE MPOLIECCOB OKPAIIMBAHUS TUJIAMEHW HOHAMH HATpHS,
KaJus U Kaiblus (BO3MOXKHO UCIHOJIB30BaHUE BUICOMATEPUAIIOB);
uccienoBanre aM(OTEpHBIX CBOWCTB THAPOKCHUIA aTIOMUHUS U
TUAPOKCUA IMHKA; pEIIeHNEe SKCIIEPUMEHTAIbHBIX 3a/1a4 TI0 TeMe
«BakHeiilme MeTamIbl ¥ KX COSIUHEHUSD

XUMHs U OKpyKarolas cpeja

4.1

Hosrie MaTepuajibl U TEXHOJIOTHU. BemectBa un MaTepHraJibl B
MMOBCEAHEBHOM KU3HU YEJIOBEKA. XUMHS U 3H0POBLE. bezonmacHoe
HUCIIOJIb30BAHHUE BE€IICCTB 1 XUMHUYCCKHUX pCaKI_II/Iﬁ B 6LITy. HepBaﬂ
TIOMOIIb IPpHU XUMHUYCCKUX OKOr'aX U OTPABJIICHUAX

4.2

OCHOBBI PKOJIOTHUECKOM Ir'paMOTHOCTH. XHUMHUYECKOe 3arpsiI3BHCHHUC




okpyxkatomen cpenst  [IJIK. Ponp xumum B pelieHuun
9KOJIOTHYECKUX MpobieM. [IpupoiHbIe HCTOYHUKH YTIIEBOIOPOJIOB
(yromib, mpUpOaHBIH ra3, HePTh), TPOAYKTH UX MEPEPadOTKU, UX
POJIb B OBITY ¥ IPOMBIIIEHHOCTH

4.3 XUMUYECKUN SKCIEPUMEHT: H3y4yeHHEe O0Opa3loB MaTepHalioB
(cTekJo, CIIaBbl METAIUIOB, MOJUMEPHBIE MATEPHUAIIBI )

Jlisi mpoBEAEHUST OCHOBHOI'O TOCYJapCTBEHHOIO 3K3aMEHa [0 XUMHHM (Haiee -
OI'D no XMMHUHM) UCIIOJIb3YETCS EpeUeHb (KOAUPHUKATOP) MIPOBEPSAEMBIX TpeOOBaHUI K
pe3yabTaTaM OCBOCHHS OCHOBHOH 00pa30BaTelIbHOM NPOrpaMMbl OCHOBHOT'O OOLIETO
00pa30BaHuUs U DIIEMEHTOB COACPIKAHUSL.

IIpoBepsiembie Ha OI'D mo XumMuM TPpeOOBAHMSA K pe3y/ibTaTam
0CBOEHMSI OCHOBHOI1 00pa30BaTe/IbHOM NMPOrPaMMbl OCHOBHOTI'0 0011Iero 00pa3oBaHus

Kon [IpoBepsieMble TpeOOBaHUS K IPEIMETHBIM pe3yibTaTaM 0a30BOTO
IIPOBEPAEMOTO YPOBHS OCBOCHHSI OCHOBHOM 00pa30BaTeIbHON IIPOTPaMMBbI
TpeGoBaHus OCHOBHOTO 00111eT0 00pazoBanus Ha ocHoBe PI'OC

1 [Ipencrasnenue:

11 0 TIO03HABAEMOCTH SIBJICHUW TIPUPO/IbI, TOHUMaHNE OOBEKTHBHOM

3HAYMMOCTH OCHOB XHMHYCCKON HAayYKHU KakK obnactu COBpPEMEHHOT'O
€CTCCTBO3HAHHUA, KOMIIOHCHTA O6HICI>1 KYJIbTYPBI 1 HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIOBEKA B YCIOBUAX COBPEMEHHOI'O O6H_ICCTB8.;
IIOHKMMaHHUEC MECTa XUMHH CPEAN APYIUX €CTCCTBEHHBIX HAYK

1.2 0 HAYYHBIX METOJaX IMO3HAHHsA, B TOM YHUCJIC SKCIICPUMCHTAJIbHbIX 1
TECOPETUYCCKUX METOJaX UCCIICAOBAHUSA BCIICCTB U U3YYCHUSA
XUMHNYCCKHX peaKuHﬁ; YMEHHUE UCITIOJIB30BaTh MOJACIN IJIsL 00BACHEHHS
CTPOCHHA AaTOMOB U MOJICKYJI

1.3 0 cdepax npodecCHOHATBHOM IeATEILHOCTH, CBI3aHHBIX C XUMUCH U
COBPEMEHHBIMU TEXHOJIOTHSIMUA, OCHOBAHHBIMHU Ha JIOCTHIKECHHUSX
XUMUYECKON HAYKH, YTO TIO3BOJUT O0YJAIOUIUMCS PaCCMaTPUBATh
XUMHIO Kak cepy cBoeit Oynyieit mpodeccuoHanbHOM eI TeIbHOCTH
U cliefaTh OCO3HAHHBIN BHIOOP XUMHH KaK PO(GUIBHOTO IpeaMeTa mpu
nepexo/ie Ha YpoBEHb CpelHero o0miero o0pa3oBaHus

2 Brnanenne cucreMoil XUMHUYECKUX 3HAHUM U YMCEHHUC ITPUMCHATDH
CUCTCMY XUMHNYCCKUX 3HaHPII>i, KOTOpPAasa BKIIFOYACT:




2.1

BaXHEHUIITNE XUMHYCCKUE TTOHITHS: XUMHYESCKHUH 3JICMECHT, aTOM,
MOJIEKYJIA, BELECTBO, IPOCTOE U CII0KHOE BEIIECTBO, OJJHOPOIHAS U
HEOJHOPOHASI CMECh, OTHOCUTEJIbHBIE AaTOMHAsI U MOJIEKYJIIpHast
Macchl, KOJIMYECTBO BEILIECTBA, MOJIb, MOJIIpPHAs Macca, MOJIIPHBIN
00BEM, OKCU/I, KUCJIOTA, OCHOBAHUE, COJIb (CPENIHsSA), XUMUYECKAs
peaKnus, pCakuuu COCAUMHCHHA, PCAKIIUU PA3JIOKCHUS, pCAKINH
3aMeIICHUs, peaKu 0OMeHa, TeToBOH 3(h(eKT peakuu, SK30- U
OHAOTCPMHUYCCKUC PCAKIIUA, paCTBOP, MaCCOBasd A0 XUMHUYCCKOTO
JJIEMEHTA B COEIMHEHUH, MacCOBas JI0JIs U IPOLIEHTHAS! KOHIIEHTPALHs
BEILIECTBA B pacTBOPE, SAPO aToMa, FIEKTPOHHBIN CIION aToMa, aTOMHast
opOuTalb, paguyc aToOMa, BaJICHTHOCTb, CTENIEHb OKUCIICHMUS,
XUMHYECKas CBA3b, DJICKTPOOTPULATCIIBHOCTD, ITOJIIPHAA U HETIOJIAPHAA
KOBAJICHTHAs CBsA3b, HOHHAA CBA3b, METAJIJIMYCCKaA CBA3b,
KpUCTaJUTMYECKasi pemérka (aToMHasi, MOHHAsI, MeTaJUInuecKas,
MOJ'IeKy.]'ISIpHaSI), HOH, KATUOH, aHUOH, DJICKTPOJIUT U HEIJICKTPOJINUT,
ANEKTPOJIUTUYECKAS AUCCOIHAIIMS, PEaKI[T HOHHOTO 0OMEHa,
OKHCIUTEIIbHO-BOCCTAHOBUTCIIbHBIC PEAKIIMN, OKHUCINUTCIIb U
BOCCTaHOBUTEJb, OKUCIICHHE U BOCCTAHOBJICHHE, AIEKTPOJIU3,
XMMHUYECKOE paBHOBECHE, 00paTUMBbIe U HEOOPATUMBbIE pPEaKIIUH,
CKOpPOCTh XMMHYECKOM peakiuu, katanuzarop, [1/IK, koppo3us
METAJUIOB, CILIABBI

2.2

OCHOBOIIOJIATAIOIINE 3aKOHBI XUMHH: 3aKOH COXPAHECHHSI MACCHI,
nepuoanueckuii 3akoH /.M. MenaeneeBa, 3akOH MOCTOSHCTBA COCTaBa,
3aKOH ABOTaJpO

2.3

TECOPHUH XUMHHU:. AaTOMHO-MOJICKYJIIpHAA TCOPU, TCOPUL
3J'I€KTpOJ'IPITH‘I€CKOfI JUCCoral

BJ'Ia,Z[eHI/Ie OCHOBaMHM XMMUUECKOM I'PaMOTHOCTH, BKHIO‘laIOIHeﬁi

YMEHHE MPaBUIIbHO UCMOJIb30BaTh U3yUCHHbIE BEIIECTBA U MaTEpUaIbl
(B TOM yHCIie MUHEpaIbHbIE YA0OPEHHUs, METAILJIbI U CIIABbI, IPOTYKThI
nepepaboTKU MPUPOAHBIX UCTOYHUKOB YIIIEBOJIOPOIOB (YrJis,
IPUPOJIHOTO raza, HeTH) B OBITY, CEIBCKOM XO3SICTBE, Ha
MPOU3BOJICTBE U MOHUMaHKUE 3HAUCHUS )KUPOB, OCJIKOB, YIIIEBOJIOB IS
OpraHu3Ma 4ejoBeKa; yMEHUE MPOTHO3UPOBATH BIUSHUE BEIIECTB U
XMUMHYECKUX MPOIECCOB HA OPTaHU3M UYEJIOBEKa U OKPYKAIOIIYIO

IPUPOTHYIO CPEY

3.2

YMEHHUE MHTErpUpOBaTh XUMHUYECKUE 3HAHUS CO 3HAHUSMU JIPYTUX
y4EOHBIX MPEIMETOB

3.3

HaJIM4Ke OIbITa Pa0OTHI C pa3IMYHBIMU UCTOYHUKAMU HH(POPMALIUH 110
XMMUU (Hay4dHas U Hay4HO-TIOMYJIsSIpHAst TUTepaTypa, CloBapH,
CIPaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

YMCHHC 0O0BEKTHBHO OLICHUBATb I/IH(I)OpMaI_II/IIO O BCIICCTBAX, UX
IpEeBpalICHUAX U ITIPAKTUYCCKOM MTPUMCHCHUN U YMCHUC UCIIOJIb30BATh
e€ mis peIICHUA y‘{e6HO-H03HaBaTeHBHLIX 3aJda4




Bitanenue ocHOBaMU MOHATUHHOTO anmapara ¥ CHMBOJIMYECKOTO A3bIKa
XMMUU 7151 COCTaBICHUS (POPMYII HEOPTAHUYECKUX BEUIECTB,
YPaBHEHUN XUMHUYECKUX PEAKIUI; OCHOBAMU XMMHYECKOMN
HomeHknarypsl (ILIPAC u TpuBnanbHON)

5 YMmenue oObSICHITh CBS3b TIOJIOKEHUs dNieMeHTa B [leproandaeckoit
CUCTEME C YHCIIOBBIMH XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XHUMHYECKUX 3JIEMEHTOB (COCTaB U 3apsi spa, oOIiee 9ucio
AJIEKTPOHOB), PACTIPEACTICHIEM JICKTPOHOB 10 SHEPTETUICCKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHUOJIOB, KATTUS U KATBIIHS

6 [IpencraBienue 0 MepUOaUYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKHUX
JJIEMEHTOB (pajyCc aToMa, JIEKTPOOTPUIIATEIIBHOCTD ), IPOCTHIX H
CJIOXHBIX BEIIECTB OT TOJIOKECHUS AIeMEHTOB B [leprondeckoii
cucteMme (B MaJbIX IEPUOJIaX U TJIABHBIX MOJTPYIIIAX) U AIEKTPOHHOTO
CTpOEHUS aToMa

7 Ymenue knaccuuuupoBarh:

7.1 XUMHUYECKHE DJIEMEHTBI

7.2 HEOPraHMYECKHE BEIIECTBA

7.3 XUMUYECKHE PEaKIIUU

8 YMeHue onpenensTh:

8.1 BAJICHTHOCTb U CTEMEHb OKUCIICHUS XUMHUYECKUX JIEMEHTOB, 3apsi]l
HOHA

8.2 BHJI XUMUYECKOMN CBSI3U U THI KPUCTALTUYECKON CTPYKTYPHI B
COCTUHCHHIX

8.3 XapaKTep Cpelbl B BOJAHBIX PacTBOPAX BEIIECTB (KUCIOT, OCHOBAHHH)

8.4 OKHCIIMTEIIb U BOCCTAHOBUTECIIh

9 YMeHne XapakTepr30BaTh (PU3NUECKUE U XUMUYECKHIE CBOWCTBA:

9.1 MPOCTHIX BEIMIECTB (KUCIOPOI, 030H, BOJOPOI, rpaduT, aimas,
KpeMHHH, a30T, pochop, cepa, Xop, HATPHUH, Kaauil, MarHUi, KaJIbITHH,
ATFIOMUHHM, KEJIE30)

9.2 CJIO’KHBIX BEIIECTB, B TOM YHCJIE UX BOJAHBIX PacTBOPOB (BOJIa, aMMHAK,
XJIOPOBOJIOPO/I, CEPOBOIOPO, OKCHUJIBI M TUAPOKCHIBI MeTauioB |-11A
rpymi, antomunus, meau (1), nunka, xenesa (11 u 1), oxcuast
yraepoaa (Il u V), kpemuus (1V), azora u gocdopa (11l u V), cepor (IV
u VI), cepHucras, cepHas, a30TucTas, a3otHas, pochopHasi, yronabHas,
KpEMHHUEBAsi KUCIOTa U X COJIH)

9.3 MPOTHO3UPOBATh U XapaKTEePH30BaTh CBOWCTBA BEIIECTB B 3aBUCHMOCTH
OT UX COCTaBa M CTPOCHUS, IPUMEHEHHUE BEIIECTB B 3aBUCUMOCTH OT MX
CBOMCTB, BO3MOXHOCThH IPOTEKAHUS XUMUYECKUX TTPEBPAIICHHI B
Pa3IMYHBIX YCIOBUIX

10 YMeHue cocTaBIsaTh MOJICKYSPHBIE M HOHHBIC YPaBHEHUS PEAKIIHii, B
TOM YHCIIC:

10.1 peakuuii HOHHOro oOMeHa

10.2 OKUCIUTEIbHO-BOCCTAHOBUTEINIbHBIX PEAKIINI




10.3

WJUTIOCTPUPYIOIINX XUMHUUYECKUE CBOMCTBA U3YyUEHHBIX KJIACCOB (TPYIIN)
HEOPraHMYECKUX BEILECTB

10.4 MOITBEPKAAIOIINX T€HETUYECKYIO B3aUMOCBSI3b MEXK/1y HUMHU

11 YMeHnue BbIUUCATh (IPOBOAUTH PACUETHI):

11.1 OTHOCHTEJIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MACCBHI BEILIECTB,
MacCOBYIO JOJII0 XMMHUYECKOTO JIEMEHTA B COEMHEHNUN

11.2 MAaCCOBYIO JOJIIO BEILIECTBA B PACTBOPE,

11.3 KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00bEeM ra3oB

11.4 110 YPABHEHUSAM XMMHUYECKUX PEAKLIUN U HAXOJAUTH KOJIMYECTBO
BEIIEeCTBA, 00bEM M MacCy peareHTOB WIIM IPOJTYKTOB PEAKIINN

12 Bnanenue (3HaHME OCHOB):

12.1 OCHOBHBIMH METOJIJaMU HAy4YHOTO MMO3HAHUS (HaOII0IeHUE, U3MEPEHUE,
HKCTIEPUMEHT, MOJICTUPOBAHKE) TIPH U3YUYECHUH BEUIECTB U XUMHUIECKUX
SIBIICHUIT; yMEHUE C(HOPMYITUPOBATH MPOOIIEMY H MPEIUIOKHUTH yTH €€
pereHus

12.2 6e30macHOl paboOThl ¢ XMMHUUYECKUMHU BEUIECTBAMH, XUMHUUECKON
Mocy1o¥ 1 1ab0paTopHBIM 000PYIOBAHHEM

12.3 TIpaBUJIaMH OE€30ITaCHOTO OOpAIEHHUS C BEIIECTBAMH, HCIIOJIb3yeMbIMHU
B TTOBCEIHEBHOM KU3HU, TPABHIIAMH TIOBEJICHUS B IIEIISIX COSPEKCHHS
370pOBbS U OKPYXKAIOLIEH NPUPOTHON Cpebl; TOHUMMAHHUE Bpeaa
(omacHOCTH) BO3J€ICTBUS HA HKUBBIE OPraHU3MBbI OTPEACTIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIICHUSI U TPEIOTBPALIECHHS KX BPEIHOTO
BO3CUCTBUSA

13 Hanuuue npakTuuecKkrux HaBbIKOB IJIAHUPOBAHUS U OCYILIECTBICHUS
CIIEIYIOIUX XUMUYECKUX IKCIIEPUMEHTOB:

13.1 U3y4eHHUE U ONKcaHue PU3NYECKUX CBONCTB BEIIECTB; 03HAKOMIICHHE C
(bU3MYECKUMU U XUMUYECKUMU SIBJICHUSIMH; OIBITHI, WIUTFOCTPUPYIOIIHE
NPU3HAKU IPOTEKAHUS XUMUYECKUX PEaKIUil

13.2 H3y4YCHHUE CIIOCOOOB pa3/IeICHHs CMeCeit

13.3 MOJIy4eHHE KUCIOPOJa U U3YUYEHUE €ro CBOICTB; MOIyuYeHHEe BOJAOPOIa
U U3y4eHHE €Tr0 CBOWCTB; MMOJIyY€HUE YTIIEKUCIIOTO Ta3a U U3yUYeHHUe ero
CBOMCTB; MOJy4eHHE aMMHUaKa U U3y4EHUE ero CBOKCTB

13.4 MPUTOTOBJICHHE PACTBOPOB C OMPEIeNIEHHON MacCcOBOM foMeit
pPacTBOPEHHOIO BEIIECTBA

13.5 IpUMEHEHHE UHIUKATOPOB (JJaKMyca, METHIIOPAHKa U
¢deHondTanenHa) Uit ONpeeNeHns XapakTepa Cpeibl B pacTBOpax
KUCIIOT U 1eno4ent

13.6 UCCIIeIOBAaHHE U OMMCAHUE CBOMCTB HEOPraHUYECKUX BEIIECTB

Pa3JINYHbIX KJIACCOB; U3YYCHUC B3aHMOJICHCTBUS KUCIIOT C METaJlJlaMH,
OKCHUAaMUu MECTAJIJIOB, paCTBOPUMBIMHU U HEPACTBOPUMBIMHA
OCHOBAaHHAMU, COJIAMU; TTOJTYYCHUC HEPACTBOPUMBIX OCHOBaHHﬁ;
BBITCCHCHHUEC OAHOI'O METaJlJIa IPpYIr'UM U3 paCTBOpaA COJIU; UCCIICAOBAHUC
aM(I)OTepHLIX CBOICTB THAPOKCUAOB AJIIOMUHUA U IUHKA




13.7

pelIeHne HKCIePUMEHTANBHBIX 3a/1a4 110 TeMaM: «OCHOBHBIE KJIACChI
HEOPraHMYECKUX COCAMHEHUIN; « DMEKTPOTUTHYECKAS TUCCOIUAIIU;
«Baxneuine HeMeTaIbl U MX COSAUHEHUN»; « BaxkHEeH e MeTallIbl U
HX COCIMHCHU

13.8

XHUMHYECKUE YKCTIEPUMEHTHI, HIUTFOCTPUPYIONINE MPU3HAKH MTPOTCKAHMS
peakuii MOHHOTO 0OMEHA; KaYeCTBEHHBIC pEaKIluu Ha
PHUCYTCTBYIOIIME B BOJHBIX PACTBOPaX MOHBI: XJIOPHJ-, OpOMUI-,
UoUI-, cyabdat-, pocdar-, kapOoOHAT-, CHIIMKAT-AaHUOHBI, THAPOKCH/I-
MOHBI, KATHOHBI aMMOHHUSI, MarHUs, KaJIbIUs, ATIOMUHUS, Xee3a (2+) u
xkenesa (3+), menu (2+), MHKA

14

YmMmenue:

14.1

MIPENICTaBIATh PE3yJIbTaThl SKCIIEPUMEHTA B (JOPME BBHIBOJOB,
JI0Ka3aTeNbCTB, IPaUKOB U TaOIUI U BBISBISATH OIMIIMPUUYECKHE
3aKOHOMEPHOCTH

14.2

yCTaHaBIIUBATh CBSA3M MEXKY pealbHO HaOJII01aeMbIMH XUMHUUYECKUMHU
SBJIEHUSIMU U TPOIIECCaMU, IPOUCXOASIIMMHU B MaKpO- U MUKPOMUDPE,
O0O0BSACHATH IPUYUHBI MHOTO0Opa3Hsl BEIECTB

Ilepeuenn 3J1eMeHTOB co/lepKaHNs, IPOBEPsieMbIX HA OCHOBHOM IOCYyAapCTBEHHOM

IK3aME€HE M0 XUMHH

Kon [IpoBepsieMblii 37IEMEHT COEpKaHUS

1 [IepBoHauanbHbIE XUMUYECKHUE TOHATHUS

1.1 YucTeie BemecTBa 1 cMecu. CiocoObI pa3ieieHus: cMecei

1.2 ATOMBI ¥ MOJIEKYJIbl. XUMHUYECKHUE 3JIEMEHTHI. CHMBOJIBI XUMHUYECKHUX
3neMeHTOB. IIpocThie U ciloKHBIE BELLIECTBA.

1.3 Xumuueckas popMyna. BaleHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB.
CreneHb OKUCIEHUS

14 3aKoH NOCTOSIHCTBA cocTaBa BemecTB. OTHOCUTEIbHASL aTOMHAs Macca.
OTtHocuTenbHas MOJIEKYJsipHas Macca. MaccoBas 0J11 XUMUYECKOTO
JJIEMEHTA B COCIMHEHUH

1.5 KomnuectBo BemectBa. Monb. MonspHast Macca. MosipHbIi 00bEM
razoB. B3auMocBs3b KoIu4ecTBa, MacChl U YMCIIA CTPYKTYPHBIX €IMHUIL
BEIIECTBA

1.6 ®u3NUecKre 1 XUMUUYECKHE SIBJICHUS. XUMUYECKasl peaklus 1 e€
MIPU3HAKU. 3aKOH COXPAHEHHUS MACChl BEIECTB. XMMUYECKUE YPAaBHEHUS

2 [leproanueckuii 3akoH u Ileproauueckas cucteMa XMMHUYECKUX

anemeHToB .M. MenneneeBa. CTpoeHne aTOMOB




2.1

IIepnognueckuint 3akoH. [lepuoanueckas cucteMa XUMHYECKUX
anemenToB .M. Menneneesa. Ilepuonsl u rpymnmsl. PU3HYECKU CMBICIT
MIOPSIIKOBOTO HOMEpa, HOMEPOB IEPUO/Ia U TPYIIIBI JIEMEHTA

2.2

Crpoenne atoMoB. CocTaB aTOMHBIX siziep. M30Tombl. DIEKTPOHBI.
CtpoeHnue IeKTPOHHBIX 000JI09€K aTOMOB MEPBhIX 20 XUMHUUYECKHUX
anemMeHToB [lepuoanueckoii cucremsl [[.1. Menneneesa

2.3

3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMHUYECKUX 3JIEMEHTOB MEPBBIX
TpEX MEepUOAOB, Kajaus, KaJbLius (paguyca aTOMOB,
3IEKTPOOTPULATENBHOCTH, METAIUIMYECKUX U HEMETAIUIMYECKUX
CBOMCTB) U UX COEIMHEHUHN B COOTBETCTBHUHU C MOJIOKEHUEM DIIEMEHTOB B
[Ieproanueckoil cucTeMe U CTPOEHUEM UX ATOMOB

Crtpoenue BemecTa

Xumudeckas cBsi3b. KoBaneHnTHas (MoJisipHast 1 HETOJISIPHASI) CBSI3b.
DIEeKTPOOTPUIIATEIILHOCTh XUMHYECKUX 71eMeHTOB. MloHHAas CBS3b.
Merannnueckas CBSI3b

3.2

Tumbl KPUCTALTHYECKUX PEMIETOK (aTOMHAs, HOHHAS, METAJTHIECKas),
3aBHCUMOCTbH CBOMCTB BEIIECTBA OT TUIA KPUCTALITUYECKON PEIIETKU U
BHUa XUMHUUYECKOU CBS3HU

Baxwuelire npeacTaBuTesd HEOPraHUUECKUX BelecTB. Hemerawibl u
HX coeauHeHus. MeTalliel ¥ UX COeTUHEHUS

4.1

Knaccugukanus 1 HOMEHKIATypa HEOPTaHHYECKUX COSTNHEHHIA:
OKCHJIOB (coJieoOpasyromue: OCHOBHBIE, KHCIIOTHBIE, aM(OTepHBIC) 1
Hecosieo0pa3yrolue; OCHOBaHUH (MIET0YM U HEPACTBOPUMBIE
OCHOBaHU); KUCIOT (KUCIOPOACOACpIKaIIE U OECKUCTIOPOIHBIC,
OJIHOOCHOBHBIC 1 MHOTOOCHOBHBIE); COJICH (CPETHUX M KHCIIBIX)

4.2

Ou3nyecKkue 1 XUMUYECKHE CBONCTBA MPOCTHIX BELIECTB-HEMETAIJIOB:
BOJIOPOJIa, XJIOpa, KUCIOpo/ia, Cephl, a30Ta, hocdopa, yriaeposa,
KPEMHHUS

4.3

Ou3nYecKue U XUMUYECKHUE CBOMCTBA MPOCTHIX BEIIECTB-METAIJIOB:
JIUTHSL, HATPHsI, Kallusl, MarHUs ¥ KaJlblIKs, ATFOMUHHUS, Kele3a.
DNEKTPOXUMHUYECKUN PsiJl HAMIPSHKEHUH METaJIOB

4.4

dusznyeckre U XMUMHUYECKHE CBOMCTBA BOJOPOAHBIX COCIMHEHU
HEMCTAJUIOB: XJIOPOBOAOpPOAA, CCPOBOAOPOAd, aMMHAKa

4.5

Ou3nyecKue U XUMHUYECKHE CBONCTBA OKCHIOB HeMeTasuioB: cepsl (1V,
V1), azota(Il, IV, V), docdopa(lll, V), yrnepona(Il, V), kpemuus(I'V).
[TonyueHnue OKCHI0B HEMETAIIJIOB

4.6

Xumnueckue cBoiicTBa okcu10B: MetaisioB |A-111A rpynm, nuHka,
memu(IT) u sxemesa(Il, 11). TToayueHre OKCHIOB METAIOB

4.7

XUMHUUECKUE CBOMCTBA OCHOBAaHUN U aM(POTEPHBIX THJIPOKCHIOB (Ha
IIpUMEpPE THIPOKCHUIOB AIFOMUHUS, JKelle3a, HuHKa). [lonydyenne
OCHOBaHMU M aM(OTEPHBIX THJIPOKCUIOB




4.8

OO0u1re XMMHUYECKHE CBOMCTBA KUCIIOT: XJIOPOBOJIOPOIHOM,
CEPOBOJIOPOIHOMN, CEPHUCTOM, CEPHO, a30THOU, (hOCPOPHOIA,
KpeMHUEBOH, yrobHOH. OcoOble XUMUYECKUE CBOWCTBA
KOHIICHTPUPOBAHHOM CEPHOM U a30THOM KUCIOT. [losrydeHne kucnor

4.9 OO6mue xuMHUUIecKre CBOMCTBa cpeanux coset. [lomyyuenue coneit

4.10 [Tonyuenue, coOupanue, pacrio3HaBaHUE BOJIOPOJIa, KUCIOPO/Ia,
aMMuaka, yrileKMCJIoro rasa B jadoparopuun

4.11 [Tonyyenune ammMuaka, CEpHOM M @30THOM KUCJIOT B IPOMBIILIJIEHHOCTH.
O61ue crnocoObl NOJYyYEHHs] METAJIOB

4.12 ['enernueckas cBsA3b MEXIY KJIacCaMU HEOPraHUYECKUX COEIUHEHUM

) XUMHUYECKUE PEeaKIINU

5.1 Knaccudukanus XuMHYECKUX peakuil 0 pa3IudHbIM IPU3HAKAM: T10
YHCIly U COCTaBYy yYacCTBYIOIIHUX B PEAKIIMH BEIECTB, 110 TEIJIOBOMY
3¢ deKTy, 10 N3MEHEHUIO CTENeHEeW OKUCICHHSI XMMHUUECKUX 3JIEMEHTOB

5.2 TemnoBoit 3¢ hekT XuMHUEeCKON peakiy, TEPMOXUMHUYECKUE YPaBHEHUS.
DK30- U SHIOTEPMUYECKUE peakluu. TepMOXuMHUYecKie YpaBHEHUS

5.3 OKHCANTENBEHO-BOCCTAHOBUTEbHBIE peaki. OKUCIUTENN U
BoccTaHOBUTENH. [Iponiecchl OKMCIEHNS U BOCCTAHOBJIEHUS.
DNEeKTPOHHBIN OalaHC OKHUCIUTETHPHO-BOCCTAHOBUTEILHON PEAKITUN

54 Teopust 37EKTPOTUTHYECKON AUCcoMani. KaTHOHbI, aHHOHBI.
DNEeKTPOIUTHI ¥ HEANIEKTPOIUThI. CHIIbHBIE U ca0ble AIEKTPOIIUTHI.
CreneHb nUcCOoIManun

5.5 Peakiun noHHOTO 0OMEHA. Y CIOBUS MPOTEKAHUS PEaKLUii HOHHOTO
oOMeHa, IIOJIHbIE U COKpAIllEHHbIE MIOHHbBIC YPAaBHEHHS peaKIui

6 XuMUs U OKpyXKarolas cpea

6.1 BemiectBa n MaTepuainsl B IOBCETHEBHOM JKU3HU YeloBeka. bezomnacHoe
UCIIO0JIb30BAHUE BELIECTB U XUMHUECKUX PEeakluil B 1JaOOpaTOpHu U
oObITy. [lepBas momoIIb IPU XMMHUYECKUX 0KOT'aX U OTPABICHUAX

6.2 XUMHUECKOE 3arps3HEHUE OKPYKaIOLIeH cpe/ibl (KUCIOTHBIE J0XK/IH,
3arps3HEHUE MOYBbI, BO3/yXa U BOJOEMOB), CIIOCOOBI €r0
npenoTBpaienus [IpenensHas nomycTumasi KOHIEHTpALKs BEIIeCTB
(ITAK). Ponb xvMuM B peIIEHUN IKOJIOTUYECKUX MTpoOieM. Y cliieHne
NapHUKOBOTO 3P deKTa, pa3pylieHne 030HOBOTO CII0

6.3 [Ipumenenue cepsl, a3ota, pocdopa, yriepoaa, KpeMHUS U UX

coeMHeHUH B ObITY, METUIIMHE, IPOMBIILIIEHHOCTH U CETECKOM
xo3siicTBe. [I[puMeHeHre MeTalIoB | CIJIaBOB (CTallb, YYTYH,
JIOPATIOMUHUN, OpOH3a) B OBITY U MIPOMBIIIIJIEHHOCTH UX COSAMHEHUH.
[ToHsiTHE O KOPPO3UH METAJIIOB, OCHOBHBIE CITOCOOBI 3AIUTHI X OT
KOppO3HUH




6.4

[IpupoaHble HCTOYHUKH YTIEBOAOPOJIOB (YroJib, IPUPOIHBIN Ias3,
He(Tb), MPOIYKTHI UX NepepaboTKH (OCH3MH), UX POJIb B OBITY U
IIPOMBIIIJIEHHOCTH

6.5 IlepBoHavanbHbIE MOHATHUS 00 OPraHUYECKUX BEIIECTBAX KaK O
COCMHEHUSX yriiepoaa (MeTaH, 3TaH, STHJICH, alleTUIICH, STaHO,
TJIMIEPUH, YKCYCHas KuciaoTa). [loHaTrne 0 OMOIOTHYECKH BasKHBIX
BEIIECTBAX: )KHUpaxX, OeNKax, yriIeBoJax - U UX POJIM B )KU3HHU YEIOBEKa
7 Pacuérer:




4. TEMATUYECKOE INTAHUPOBAHUE 8 KJIACC



Ne Tema pa3gena OcHOBHOE cofep:KkaHue OcHOBHBIE BU/BbI AeSITEJIbHOCTH Koauyec | DjexkTpoHHbIE

n/ 00yyarImuxcsi TBO yueOHo-

n 4acos, MeToAuYecKHue
OTBOAUM | MaTepHabl
bIX Ha
OCBOCHH
e TeMbl

Pazgen 1. 20
IlepBoHayaabHBIE
XUMHYECKHUE
MOHATHS

11 | Xwumusa — BaxHas [Ipeamer xumuu. Posib xumun B PackpsIBaTh CMBICIT N3y4aeMbIX TOHATUH. 5 bubiaunorexa
o0mnacTb JKW3HU YeJI0BEKa. XUMHUS B PackpsIBaTh posib XUMHM B IPUPOJE U HOK
€CTECTBO3HAHHMS U cucteme Hayk. Tena u YKU3HU YeNloBeKa, €€ CBSI3b C IPYTUMHU https://m.edsoo.
MPAKTUYECKOMN BelecTsa. dusnueckue Haykamu. Pa3nuyaTh 4yMCThIE BEIIECTBA U ru/7f41837c
NEeSATENbHOCTH CBONCTBA BEIIECTB. ArperatHoe CMeCH; OJHOPOIHBIE U HEOJHOPOIHBIE
YeJI0BeKa coctostHue BeniecTs. [lonsaTue o cMmecH. Paznuuats ¢pusnyeckue u

METOJaX ITO3HAHMS B XHUMUH.
YucThle BElIeCTBA U CMECH.
CriocoOblI pasziesieHus1 CMecei.
XUMUYECKUN IKCIIEPUMEHT:
JeMmoHcTparmu: 3HaKOMCTBO €
XUMHUUYECKOH MOCYAOM, C
npaBujaMu pabOThI B
1abopaToOpUu U MIpUEMaMu
oOpareHus ¢ 1ab0paTOPHBIM
obopynoBanueM. duznyeckue
CBOIicTBa 00pa3LoB
HEOPraHWYECKUX BEUIECTB —
METaJJI0OB M HEMETAJIJIOB.
CriocoOsI pa3fienieHus cMeceit

xuMunyeckue siBieHus. CnenoBarb
QJITOPUTMAaM HCIIOJIb30BaHUS
9KCIEPUMEHTAIBHBIX METOI0B —
HaOJIIOIEHHSI U SKCIIEPUMEHTA.
HaOmnronath 1 onuckiBaTh 0OBEKTHI IPH
IPOBEICHUH IEMOHCTpALMN 1
71a00paTOPHBIX OIBITOB M0 U3YYEHUIO
(du3uUecKux CBOICTB BElIECTB, CIOCOO0OB
paszenenus cmecelt BemecTs. [IpoBouTh
XUMUYECKUN SKCIIEPUMEHT IIPU
paszieneHnu cMecel (Ha mpumepe
OUYHMCTKH ITOBapEHHOH COJIN) B X0J€
npaktudeckoit padbotsl Ne 2. CieoBath
IIPaBHJIaM OJIb30BaHUS XUMHUYECKOU
NOCYJI0M 1 1ab0PaTOPHBIM



https://m.edsoo.ru/7f41837c
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(¢punpTpOBaHME, BEITApUBAHUE,

TUCTHIUTSIIIHS, XpoMaTorpadusi).

JlaBopaTopHbIE OTIBITHI:
N3yuenue u onucanue
(bu3nvIecKux CBOMCTB 00pa3IoB
HEOPraHUYeCKUX BEIIECTB.
N3ydenue ciocoboB
pasneneHus cMecei (¢
TTOMOTIIBIO MarHuTa).
[IpakTueckue padboTsi: Ne 1.
[IpaBuna paboTh B
1abopaToOpUH U MPUEMBI
oOpallieHus ¢ J1abopaTOPHBIM
obopynoBanuem. No 2.
Paznenenne cmeceit (Ha
MPUMEPE OUUCTKU MOBAPEHHOM
COJIH)

000pyTI0BaHHMEM, a TAKXKE MMPaBHIIaM
o0pallleHHs ¢ XUMUYECKUMU BEIIECTBAMU
B COOTBETCTBUU C MHCTPYKLUEH IIPU
BBITIOJTHEHUH MTPAKTUYECKON paboThl No

1. BoicTpauBath pa3BEpHyTbIE
MUCHbMEHHBIE U YCTHBIE OTBETHI C OMOPOit
Ha nH(OpMaIHIO U3 y4eOHUKA U
CIPaBOYHBIX MAaTE€PHAJIOB, TPAMOTHO
WCIIOJIb30BATh N3YYCHHBIN OHATHWHBIN
anmnapar Kypca XUMHH

1.2

BemectBa n
XAMHYECKHE
peaKiuu

ATOMBI U MOJIEKYJIBI.
XUMUYECKUE DTIEMEHTBHI.
CHMBOJIBI XUMHYECKUX
aneMeHToB. [IpocThie u
CJIOXHBIE BellecTBa. ATOMHO-
MOJIEKYJIIPHOE YUYEHUE.
Xumuueckas popmyna.
BanenTHocTh aTOMOB
XUMHUYECKUX 3JIEMEHTOB. 3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTB.

OTHOCHUTeNnLHAsA aTOMHAs Macca.

OTtHocuTenbHAsE MOJIEKYIISPHAS
Mmacca. MaccoBas 1oJis
XMMHMYECKOTO IEMEHTA B
coenuHenuu. Konnuectso
BeuecTsa. Moss. Monsipras

OnpenemnsiTe MPU3HAKA XUMUYECKUX
pEaKIui, YCIOBUS MX MPOTECKAHUSI.
OOBACHATDH CYIIIHOCTh (PU3UYECKUX U
XUMUYECKHX SIBJICHUH C TOYKHU 3PCHUS
ATOMHO-MOJICKYJISIPHOTO YYCHHUSI.
KiaccugunupoBarh XuMHUYECKHE
peakiuu (10 YUCITy U COCTaBY
pearupyrmux 1 00pa3yrImuxcs
BeniecTB). CoCTaBIsATh POPMYIIBI
OMHAPHBIX BEIIECTB 110 BAJICHTHOCTH U
OTIPE/ICNATh BAJICHTHOCTH 1O opMyiiam
BemiecTB. PacctaBnsaTs k03 pUlIeHTHI B
YPaBHEHUAX XUMUYECKUX PEAKITHH.
Habmronate u onuckiBaTh 0OBEKTHI IPU
MPOBEJICHUH IEMOHCTPAIUI U
1ab0paTopHBIX ONBITOB. [IpOBOIUTE

15

bubéaunorexka
HOK
https://m.edsoo.
ru/7f41837c
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Macca. B3zaumocss3p
KOJIMYECTBA, MacChl U YKciia
CTPYKTYPHBIX €IHMHUIL
BemecTBa. Pacu€Tel mo
dhopMyniaM XUMHUYECKUX
coequHeHnii. uznueckue u
XUMHUYECKUE IBJICHUS.
XuMHUYecKas peakius U e€
MPU3HAKU. 3aKOH COXPAHEHUS
MAacChl BEIIECTB. X MMHUYCCKHE
ypaBHeHus. Knaccudukanus
XUMHUYECKUX PEaKINi
(coenuHeHMs, pa3IoKEHUS,
3aMernieHus, oOMeHa).
XUMUYECKUN SKCIIEPUMEHT:
HemoncTpanuu: ®usnyeckue
CBOMCTBA 00pa3IOB
HEOpPraHWYECKUX BEUIECTB —
METAJJIOB M HEMETAJJIOB.
OO0pa31el BEMIECTB KOJTHMYECTBOM
1 Monb. ®u3NUecKue IBIICHUS
(TTaBieHUE BOCKA, TasHUE JIbJA,
pacThpaHue caxapa B CTYIKE,
KUIICHUE ¥ KOH/ICHCAIIMS BOJIbI).
XUMHUYECKHUE SABJICHUS (TOpEHUe
CBEYHM, MPOKATMBAHUE METHOM
MIPOBOJIOKH, B3aUMOJICHCTBUE
COJIBI MJIH MeJIa C COJITHOM
kucioroi). Habmonenue
MPU3HAKOB MPOTEKAHUS
XUMUYECKUX PEAKIUN
(pa3znoxxeHue caxapa,
B3aMMOJICHICTBUE CEPHOM

BBIUMCIICHUS 110 POPMySIaM XUMHUYECKUX
COEIMHEHUI U YPAaBHEHUSIM XUMHUYECKUX
peakuuii. [IpumMeHsTh €CTECTBEHHO-
Hay4yHbI€ METO/IbI I03HAHUS (B TOM UHKCIE
HaO0JII0ICHKE, MOJICTTUPOBAHHKE,
SKCIIEPUMEHT U OCHOBHBIE ONIEPALIUU
MBICIIUTENBHON €ATEIbHOCTH
(cpaBHEHUE, K1accupuKaius)
BricTpanBath pa3BEpHYThIE MMCbMEHHBIE
Y YCTHBIE OTBETHI C ONIOPOM Ha
uH(pOpMaIMIO U3 yueOHUKA U
CIPaBOYHBIX MAaTE€PHAJIOB, TPAMOTHO
WCIIOJIb30BATh N3YYEHHBIN MOHATHIHBIN
anmapar Kypca XUMHH




KUCJIOTHI C XJIOPUAOM Oapus,
HOJIy4YEHHUE U Pa3JI0KEHUE
ruapokcuaa menu (I1) mpu
HarpeBaHWH, B3aUMO/ICHCTBHE
JKeJle3a ¢ pacTBOPOM COJIM MeAU
(IT). OnBITHI, WILTIOCTPUPYIOIIHE
3aKOH COXPaHEHMsSI MaCChl.
JlaGopaTopHBIE OTIBITHI:
Coznanue mMojeneit MoJeKy
(mmapoctepxkHeBbIX). OnicaHue
(uznueckux cBOKWCTB 00pa3oB
HEOPraHMYECKHUX BEIIECTB —
METaJJIOB M HEMETAJJIOB.
Ha6mronenune dpuzmdaecknx
(TuTaBieHME BOCKA, TasHUE JIbJA)
Y XUMHYECKUX (TOpeHHe CBeuH,
MPOKAJIMBAHUE METHOMN
MIPOBOJIOKH ) SIBJICHHA.
Habmtonenue u onucanue
PU3HAKOB MPOTEKAHUS
XMUMHUYECKUX PEaKLUi pa3HbIX
TUNOB. Brruncnenus:
OTHOCHUTEJILHOU MOJICKYJISIPHOM
MAacChl BEIECTB, MOJISIPHOM
MAacChl, MacChl BEIIECTB, MACCHI
U KOJINYECTBA BEILIECTBA;
MacCOBOM J0JIM XUMUYECKOTO
aneMeHTa 1o opmyre
COEIMHEHUS; TI0 YPaBHEHUSIM
XUMHYECKUX PEaKIIUi:
KOJIMYECTBA, MacChl BEIIeCTBA
110 U3BECTHOMY KOJIUYECTRY,




Macce peareHTOB WIN
MIPOJYKTOB PEAKIUHU

Paznen 2.
BaxkHeiimme
NnpeacTaBUTe N
HEOPraHU4YeCcKHX
BelleCTB

30

2.1

Bosnyx. Kucnopon.
ITousarue 00 oxkcumax

Bo3ayx — cmech razos. Cocras
Bo3ayxa. Kucinopon — anemMeHr u
MIPOCTOE BEIECTBO.
Haxoxnenue kucnopoaa B
npupoje, Gpuznueckue u
XHUMHYECKHE CBOUCTBA (PeaKIuu
ropeHusi). OKCHUJIBI.
[Ipumenenne kuciopoaa.
CriocoOsI moTydeHust
KHCJIOPOJia B Ta0OpaTOpuu 1
npoMeleHHocTu. Kpyrosopot
Kucioposa B nmpupojie. O30H —
ITOTPOTIHAS. MOAU(PUKAUS
kucioposa. TemmoBoi apdexr
XUMHYECKON PeaKiuH,
TEPMOXHUMHUYECKHUE ypaBHEHUS,
9K30U SHAOTEPMHUUYECKUE
peakiuu. TOTUIMBO: yroib U
MeTaH. 3arpsi3HeHue BO3/yXa,
yCUJIEHUE MTAPHUKOBOTO
addekra, pa3pylieHue
030HOBOTI0 CJ0sl. XUMHUYECKUU
SKCIIEPUMEHT: [leMOoHCcTpaluu:
KauectBenHoe omnpezenenue
COJIep’KaHus KHCIOpo/ia B
Bo3nyxe [lomyuenue,

Hcnonp30BaTh XHKMUYECKYIO CHMBOJIUKY
JUTSL COCTaBJICHUsT (OPMYJT BEIIECTB,
MOJICKYJIIPHBIX YPaBHEHUH XUMUYCCKUX
peaKkuuii ¢ yyacTueM KHCIIOpoa.
XapakTepu3oBaTh (OMHUCHIBATh) COCTAaB
BO3/yXa, PU3NUECKUE H XUMUIECKHE
CBOWCTBa KUCIIOPOJIA, CITIOCOOBI €r0
MOJIy4eHUs], IPUMEHEHHUE U 3HaUeHHue B
IIPUPOJIE U KU3HU yesoBeka. CpaBHUBATH
peaKkuuy TOpeHusl U MEJIEHHOTO
okucieHus. OObSICHATH CYLIHOCTb
9KOJIOTHYECKUX MPOOIIEM, CBI3aHHBIX C
3arpsi3HeHueM Bo3ayxa. CienoBaTh
npaBujaM 0e30macHOi paboTHI B
nabopaTtopuu MpH UCIOJIb30BAHUU
XUMHYECKOH MOCYAbl U 000pYIOBaHMUs, a
TaK)Ke IpaBHiaM OOpaIleHus C
rOoprOYMMHU BeliecTBaMu. [lnanuposartes u
OCYILIECTBIISITH HA MPAKTUKE XUMHUYECKHE
SKCIIEPUMEHTBHI, IPOBOIUTH HAOIIOACHNUS,
JIeNIaTh BBIBOJIBI 110 pe3ylibTaTaM
9KCIIEPUMEHTA MPH MPOBEACHUN
71a00PAaTOPHBIX OTIBITOB U MPAKTUYECKOU
paboThl. BEIYHCISATH KOTUYECTBO
BelIeCTBa, 00bEM Taza no dhopmMynam.
YdacTBOBaTh B COBMECTHOM paboTe B

bubanorexa
[HOK
https://m.edsoo.ru/
7f41837c
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cobupaHue, pacrio3HaBaHUE U
M3Y4EHHUE CBOMCTB KMCJIOPOIA.
Hab6nronenue B3auMoaeiicTBus
BEIIECTB C KHCIOPOJOM H
YCJIO0BUS BO3BHUKHOBCHUSA U
MPEKPAIECHUS TOPCHHUS

(moxapa). JJabopaTopHbIi OIIBIT:

O3zHakomJiieHHe ¢ oOpa3aMu
OKCHUJIOB U OTMCAaHUE UX
cBoiicTB. [IpakTuueckas pabora:
Ne 3. Tlonydyenue u cobupanue
KHCIIOPO/1a, U3yYEHUE €ro
CBOWCTB. Brruncienus:
MOJIEKYJSIPHOM MacCChl
KHCIIOpO/ia U 030HA Ha
OCHOBaHUM aTOMHOW MacChl
XMUMHUYECKOTO JIEMEHTA;
KOJIMYECTBAa, Macchl BEIIeCTBa
[0 YPaBHEHUSM XUMHUYECKUX
peakui

rpynne. BeictpauBate pa3BEpHYyTHIE
IIICBMEHHBIE U YCTHBIE OTBETHI C OIIOPOH
Ha MHPOPMAIUIO U3 y4eOHUKA U
CIIPaBOYHBIX MaTEPHUAJIOB, IPAMOTHO
WCII0JIb30BATh N3YYCHHBIN OHATHUHBIN
amnmapar Kypca XuMHH

2.2

Boaopon.ITonsitue o
KHCJIOTaX U COJISIX

Bonopon — anemeHT u npocroe
BelecTBo. Haxoxaenue
BOJIOpOJA B IPUPOJE,
(buznueckue u XuMU4ecKue
CBOWCTBA, IPUMEHEHUE,
crocoObl omy4yeHus. Kucnorst
U coJid. MosIpHBIH 00BEM
ra3oB. Pacuérsl 1o XuMUYECKUM
ypaBHEHUAM. XUMHUYECKUI
JKCIIEPUMEHT: JleMOHCTpaluu:
[Tonyuenue, cobupanue u
pacrio3HaBaHue BOJIOPOA.
B3aumoaerictBue BogopoJia ¢

PackppiBaTh CMBICI U3y4aeMbIX TOHITHIA
Y IPUMEHSATH TH MOHATHS NPU OMKUCAHUU
CBOWCTB BEIIIECTB U UX MPEBPALLICHUI.
XapakTepu3oBaTh (OIHUCHIBATH)
buznyeckue 1 XuMUYECKHEe CBOWCTBA
BOJIOPO/JIa, CIIOCOOBI €ro MOJTy4eHUs,
npumeHnenue. Coouparb npudop yIs
noJyiyueHus Bojopona. Mcmons3oBarh
XUMHYECKYIO0 CUMBOJIHKY IS
cocTaBiieHus: (OpPMYI BEIIECTB,
MOJIEKYJISIPHBIX YPaBHEHUN XUMUYECKUX
peakxIuii ¢ yuacTueM BOJOPOIA.
Bor4ncnsate MOJIIpHYIO MacCy BEIIECTB;

bubanorexa
LHOK
https://m.edsoo.ru/
7f41837c
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okcuaom meau (1I).
JlaGopaTopHBIN OTIBIT:
BzanMmopeicTBue KHCIOT C
Mertautamu. [IpakTudeckas
paborta: Ne 4. [Tonyuenue u
cobupaHue BOJ0OpoIa, U3yIeHUE
€ro CBOMCTB. Beruncnenms:
00BEMa, KOJIMYECTBA BeIleCTBA
rasa 1o ero u3BeCTHOMY
KOJIMYECTBY BEIIECTBA MU
00bEéMY; 00BEMOB Ta30B 110
YpaBHEHUIO PEAKIIMHM Ha OCHOBE
3aKOHA 00BEMHEIX OTHOIIECHUI
ra3oB

KOJIMYECTBO BeElECTBa, 00BEM rasa,
maccy BemiectBa; [IpoBoanuTh pacuéTsl o
YPaBHEHUSM XUMHUYECKUX PEAKIIUI:
KOJIN4YeCcTBa, 00bEMa, MacCHI BEIIECTBA
110 U3BECTHOMY KOJIMYECTBY, 00BEMY,
Macce PeareHTOB MM MPOIYKTOB
peakuuu. CienoBaTh IpaBUiiaM
Oe3omacHOM paboThI B 1TaOOpaTOPUH NPU
HACIOJIL30BAaHUHU XUMHUYECKOUN MoCyAbl 1
000pyTI0BaHMsI, a TAKXKE MPABHIIaM
o0OpalieHus ¢ TOPIOYNMHU BEIIeCTBaMH B
ObITy. [ITaHupOBaTh U OCYIIECTBIISATH HA
IMPAKTUKE XUMHUUYCCKUE DKCIICPUMCHTEI,
IMPOBOINTH Ha6HIO)IeHI/I${, Je€J1aTh BbIBOAbBI
0 pe3yabTaTaM 3KCIIepUMEHTA.
Y4acTBOBaTh B COBMECTHOM paboTe B

rpymme

2.3

Bopa. PactBopbl.
[Tousarue 00
OCHOBAHUAX

dusnyeckue cBONMCTBA BOBI.
Bopa kak pactBoputens.
XUMHUYECKUE CBOMCTBA BO/IBI.
OcnoBanus. PactBopsl. Posib
pacTBOPOB B IPUPOJE U B )KU3HU
yenoBeka. KpyroBopot BoJibI B
IpUpOJE. 3arpsi3HEHUE
npUpOHBIX BoA. OxpaHa u
OYMCTKA IPUPOAHBIX BOJ.
HaceplieHHbIe 1 HEHACHIICHHBIE
pacTBOpbl. PacTBOpUMOCTh
BEILIECTB B BoJe. MaccoBas 10715
BEILIECTBA B PACTBODE.
XUMUYECKUN IKCIIEPUMEHT:
Hemoncrpanuu: PactBopenue
BEILECTB C pa3InYHON

PackpbIBaTh CMBIC U3y4aeMbIX OHATHIA
Y TIPUMEHSATD 3TU TOHATHUS TP OMMCAHUH
CBOWCTB BEIIIECTB U UX MPEBPALLICHUI.
Xapaktepu3oBaTh (HU3UIECKUE U
XUMHUYECKHE CBOMCTBA BOJIBI, €€ POJIb KaK
PacTBOPUTEIIS B PUPOJIHBIX MPOIIECCax.
CocTaBiATh ypaBHEHUSI XUMUYECKUX
peakiuii ¢ yuactueM Bojabl. OOBSICHATH
CYILIHOCTb SKOJIOTHUECKUX MPOoOIIeM,
CBSI3aHHBIX C 3arpsi3HEHUEM TTPUPOIHBIX
BOJ, CIIOCOOBLI OYHCTKHU BOBI OT
npuMecei, Mepbl 10 OXpaHe BOJI OT
3arpsasHeHus. [InanupoBars u
OCYUIIECTBJISATh HA MPAKTUKE XUMUYECKUE
9KCIIEPUMEHTHI, POBOIUTH HAOTIOACHHUS,
JIeJIaTh BBIBOJBI IO PE3YNIbTaTaM

bubnuoreka
LHOK
https://m.edsoo.ru/
7f41837c¢
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pPacTBOPUMOCTEHIO.
B3anmonerictBue BOIbI C
MeTaJljIaMu (HaTpUeM U
kanpuuem). UccnegoBanue
pacTBOPOB KUCIIOT U LIEIOYEH C
TTOMOTIIBIO0 UHUKATOPOB.
JlaGopaTopHbIE OTIBITHI
UccnenoBanue ocoOeHHOCTEM
pacTBOPEHUS BEIIECTB C
pa3IMYHON PACTBOPUMOCTBHIO.
[IpurotoBiieHre pacTBOPOB C
OIpeNEeNEHHON MacCOBOM J10JIeH
pacTBOPEHHOTO BEUIECTBA.
[IpakTnueckas padbora Ne 5.
[IpuroroBiieHre pacTBOPOB C
OnpeaeEHHON MacCOBOM 0en
pacTBOPEHHOTO BEIIECTBA.
Boeruucnenus: ¢
UCIIOJIb30BAHUEM MTOHATHUSA
«MaccoBas J0Jis BEIlleCTBa B

HKCIEPUMEHTA IIPU MIPOBEICHUU
71a00PATOPHBIX ONIBITOB U MPAKTUYECKON
pabotel. CrieoBath MpaBuiIaM
0e3omacHoi paboTHI B 1TaOOPATOPUH MTPH
UCII0JIb30BAHUU XUMUYECKOU MOCYAbI U
o6opynoBanus. [IpoBoAUTH BEIUKCICHUS
C IPYMEHEHUEM TOHATHUS «MaccoBas
JI0JIs BELIECTBA B PACTBOPEN.
BricTpanBath pa3BEpHYThIE MMCbMEHHBIE
Y YCTHBIE OTBETHI C ONIOPOM Ha
uHpopMaruio u3 yaeOHHKa U
CIPaBOYHBIX MAaTE€PHAJIOB, TPAMOTHO
WCIIOJIb30BATh N3YYEHHBIN MOHATHIHBIN
anmapar Kypca XUMHH

pacTBope»

2.4 | OCHOBHBIE KJIACCBI Knaccudukanus Knaccuduuuponats nzyyaembie 11 bubnuoreka
HEOPraHUYECKUX HEOPraHWYECKUX COCTMHEHUM. BEIIIECTBA 110 COCTABY U CBOMCTBaM. [HOK
COCMHEHU I Oxkcunpl. Knaccudukanus CoctaBasaTh POpPMYIBI OKCHIOB, KUCIIOT, https://m.edsoo.ru/

OKCHJIOB: COJICOOpa3yroIIne
(OCHOBHBIE, KHCIIOTHBIE,
amdoTepHbIe) U
HecoJieo0pa3yrolue.
Homenknarypa okcuaos.
Du3nYecKre U XUMHUECKUE
CBOMCTBA OKCUIOB. [lonyuenue
okcu10B. OCHOBaHMSL.
Krnaccudukaiys 0oCHOBaHUMN:

OCHOBaHHﬁ, COJIEH M Ha3bIBaTh UX I10
Me)I(,Z[YHapO,Z[HOfI HOMCHKIJIATYpC.
HpOFHOSI/IpOBaTL CBOMCTBA BEILIECTB HA
OCHOBC O6IJ.[I/IX XUMHYECKUX CBOMCTB
N3YUCHHBIX KJ'IaCCOB/prrIH BCIICCTB, K
KOTOPBIM OHU OTHOCATCH. CocTaBniaTh
MOJICKYJISAPHBIC YPABHCHUA peaKHHﬁ,
HWIUTIOCTPUPYIOMIUX XUMHUYCCKHUC
CBOMCTBA M CIIOCOOBI TMOJTYYCHUS

7f41837c
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IEI0YU U HEPACTBOPHUMBIC
ocHoBaHus. HoMeHnknaTypa
OCHOBaHUU. PU3NYECKHUE U
XUMHUYECKHE CBOMCTBA
ocHoBaHui. [lomyuenue
OCHOBaHMU. KHCIOTBHI
Knaccudukanus kucnor.
Howmenknarypa Kucior.
dusznvecKue 1 XMMHUECKHE
CBOIICTBA KHUCJIOT. Psin
akTUBHOCTH MeTauioB H.H.
bekerona. [lonyyenue Kucior.
Comu. HomenknaTypa cosen.
dusznvecKue 1 XMMHIECKIE
cBoiicTBa cozel. [lonyyenue
cousiel. ['eHeTnueckas cBs3b
MEXy KIacCaMHu
HEOPraHUYECKUX COCANHEHUM.
XUMUYECKUN IKCIIEPUMEHT:
Hemonctparmu: O0pa3isl
HEOPraHWYECKUX BEUIECTB
Pa3JInYHBIX KJ1accoB. OMBITHI,
WUTFOCTPUPYIOIINE XUMHYECKUE
CBOMCTBA KJIACCOB
HEOPraHUYECKHUX BELIECTB.
JIaGopaTopHbIE OMBITHI
Onpenenenue pacTBOPOB
KHCJIOT U LIEJI0YEN C TOMOIIBIO
WHJUKATOPOB. M3yueHue
B3aUMOJICUCTBUS KUCIIOT C
MeTaJIaMH, pEeaKIIHil
HEUTpaIU3alUH.
B3anmoenicteue pactsopa

BEIIECTB M3yYCHHBIX KJIACCOB/TPYIIIL, a
TaK)Ke€ MOJITBEPKJAIOIINX T€HETUYECKYIO
B3aMMOCBSI3b MEX 1y HUMU. [Ipon3BoanTH
BBIUMCIICHUS 110 YPaBHEHHIM
XUMUYECKUX peakuuid. [InmanupoBats u
OCYILIECTBIISITh HA MPAKTUKE XUMUYECKHE
SKCIIEPUMEHTBHI, IPOBOIUTH HAOIIOAEHNUS,
JIeNIaTh BBIBOJIBI 110 pe3ysIbTaTaM
SKCTIEpUMEHTA TIPU TIPOBEICHUH
71a00paTOPHBIX OIBITOB U MPAKTUIECKUX
pabot. CiemoBath nmpaBuiiaMm 0€30TaCHOM
paboThl B TabopaTopuu Mpu
UCTIOJIb30BaHUH XUMHUYECKON TIOCYIBI U
obopynoBanus. BeictpauBaTh
pa3BEpHYThIE MUCbMEHHBIE U YCTHBIE
OTBETHI C ONOPOil Ha UHGOPMAIUIO U3
yueOHHMKa U CIPAaBOYHBIX MaTEPHUAJIOB,
rPaMOTHO MCHOJIB30BaTh N3YYEHHBIN
MOHATUHHBIN amapar Kypca XuMHUH




CEpPHOM KUCIIOThI C OKCHUAOM
meau (II). Ilomydyenue
HEPACTBOPUMBIX OCHOBAHUH.
BriTecHEeHHE 01HOrO MeTasia
JIPYTUM U3 pacTBOpa COJH.
[IpakTnueckas padbora Ne 6.
Pemrenne skcniepuMeHTAIBHBIX
3a7a4 no teme «BaxHeimue
KJIaCChl HEOPraHUYECKUX
coeqUHEeHn». Brraucienus: no
YPaBHEHUSIM XUMHUYECKOU
peaKkIy: KOJMYeCTBa BEIIECTBRA,
00BEMa, Macchl 10 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, 00BEMY,
Macce peareHTOB WIN
MPOAYKTOB PEAKIIH

Pa3nen 3.
Iepuoguveckuii
3aKO0H U
IMepuoguyeckas
cucreMa
XUMHYECKHX
asnemenToB /1. U.
Menpgeseena.
CTtpoeHue aToMOB.
XyuMuueckas CBf3b.
OKuCINTEILHO-
BOCCTAHOBHUTEJIbHBI
e peaknumn

18

3.1

[Tepuonnueckuit
3aKOH U
IIepnoanueckas
cucTema

[lepBbie MOMBITKH
KIacCU(UKAIMY XUMMUYECKUX
aneMeHTOoB. [lonsaTue o rpynmnax
CXOJHBIX 2JIEMEHTOB

PackpeiBaTh CMBICIT IEPUOIUYECKOTO
3akoHa. OMUCKHIBATh CTPOCHUE TAOIHIIBI
«Ilepnognueckas cucreMa XUMUYECKUX
snemeHToB /.M. MeHnneneeBay.

bubnuoreka
LHOK
https://m.edsoo.ru/
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XUMHUYCCKUX
anemenTtoB /1. W.
Menene-eBa.
Crpoenue aToMa

(menovHbIe U
HIEJIOYHO3EMETbHBIC METAILIIBI,
rajioreHbl, UHEPTHBIE Ta3bl).
DeMeHTHI, KOTOpBIe 00Pa3yroT
aM(pOTepHBIC OKCUIBI U
rugpokcubl. [leproanueckuit
3akoH. [leprnonanueckas cucrema
XUMHUYECKnX 3iementoB [[. 1.
Menpeneena.
KopoTkonepuoHas n
JUIMHHOTIEpUOoHask (hOPMBI
[Tepronnueckoit cCUCTEMBI
XUMHUYECKuX diementoB [[. 1.
Menneneesa. [lepuonbr u
rpynnbl. DU3NUECKUN CMBICI
MOPSAAKOBOTO HOMEPA, HOMEPOB
[epUoaa U TPYIIIbI JJIEMEHTA.
Crpoenue atomoB. CocTaB
aTOMHBIX siaep. M30Tomsl.
OnektpoHbl. CTpoeHue
ANEKTPOHHBIX 000JI0UEK aTOMOB
nepBbIX 20 XUMUYECKHUX
aneMeHToB [lepuoanyeckoii
cuctemsl JI.11. Menzaeneesa.
XapakTepucTuKa XuMHUYECKOTO
3JIEMEHTA TI0 €r0 MOJIOKEHUIO B
Ilepuonnueckoit cucreme J[. 1.
MeneneeBa. 3aKOHOMEPHOCTH
WU3MEHEHUS pajnyca aTOMOB
XUMHUYECKUX 3JIEMEHTOB,
METaJUIMYECKUX U
HEMETaJUIMYECKUX CBOMCTB MO
rpynnam v rnepuojam. 3JHauyeHue

MoaenupoBaTh CTPOEHHE aToOMa,
HHEPreTUYECKUX YPOBHEU M IO ypOBHEN
IIPU IOMOILLY PUCYHKOB, 3JIEKTPOHHBIX
KOH(HUTypanui u
aNIeKTpoHHOTpadrueckux Gopmy.
[TosicHATE pu3HNUYECKUil CMBICI
MOPSAIKOBOTO HOMEPA, HOMEPOB MEPHOJIa
U TPYIIIBI 3JIEMEHTa. XapaKkTepru30BaTh
XMUMHYECKUE AJIEMEHTHI MEPBBIX TPEX
MEPUOJIOB, KA, KaJbLIUI U UX
COEIMHEHUS 10 MOJIOKEHUIO B
ITepnoanueckoii cucreme JI.1.
MenneneeBa. OObSICHATEL 00IIIHE
3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB
XUMHYECKUX 3JIEMEHTOB (M3MEHEHUE
paguycoB aTOMOB,
ANEKTPOOTPUIIATENILHOCTH, BaJICHTHOCTH)
Y UX COCIMHEHUH B MPEJENIax MajbIX
MIEPUO/IOB U TIABHBIX MOJArPYII C YYETOM
CTPOEHMS UX aTOMOB; Y4acTBOBaTh B
COBMECTHOM paboTe B Mape WiM rpyIie.
BeicTpauBath pa3BEpHYThIE TUCHBMEHHBIE
Y YCTHBIE OTBETHI C ONIOPOH Ha
uH(bOpPMALIKIO U3 YUeOHUKA U APYTUX
HMCTOYHHUKOB, B TOM uncie MHTepHeTa




[Teproanueckoro 3aKoHa u
[Tepuonnueckoit cucTeMsl
XUMUYECKUX IJIEMEHTOB JIJIs
Pa3BUTHS HAYKU U MPAKTUKHU.
J.1. MenneneeB — y4€HbIN U
rpaxiaaHuH. XUMUYECKHUI
SKCIEPUMEHT: JleMOHCTpaluu:
B3anmopeiictBue ruapokcuaa
[IMHKA C paCTBOPAMHU KHUCIIOT U
menoyerd. MoaenupoBanue
CTPOCHHS MOJICKYJI IPU TTOMOTIIH
PUCYHKOB, MOJIETIEH,
AMIEKTPOHHBIX U CTPYKTYPHBIX
dbopmyn. Tabmuma
«ITepnoanueckas cuctema
XUMHUYECKuX 3ieMentoB .M.
MenneneeBay. JlaboparopHsie
onbITel O3HAKOMIIEHHE C
oOpa3lamMu MeTalljIoB U
HEMETAJLIOB

3.2

XuMuyeckas CBS3b.
OKHCIIUTEIIBHO-
BOCCTaHOBUTEILHEIE
peakiuu

Xumudeckas CBA3b.
KoBanenTHas (mossipHas u
HETOJISIPHAS) CBSI3b.
DIIEKTPOOTPUIIATETLHOCTD
XHUMHYECKUX 3JIEMEHTOB.
HNonnas cBsa3b. CterneHb
OKHCJICHHS.
OKMCIIUTEIIFHOBOCCTAHOBHUTEIIb
Hble peakiuu. [Iponecchr
OKHCJICHHUS U BOCCTAaHOBJICHUS.
OKHCIUTEIN U BOCCTAaHOBUTEIIH.
XUMUUYECKUN IKCIIEPUMEHT:
M3y4eHHe 00paslioB BEIIECTB

PaCKpBIBaTB CMBICJT U3YIaCMbIX MMOHSTHH.

Onpenenstb BUJL XUMUUYECKOHN CBSI3U B
coeIMHEHUU. MoJIenMpoBaTh CTPOCHUE
MOJIEKYJI [P TIOMOIIIY PUCYHKOB,
MOJIeTIeH, AMEKTPOHHBIX U CTPYKTYPHBIX
dopmyn. Mcnonp30BaTh XUMUYECKYIO
CUMBOJIUKY JJIs1 cOCTaBIeHUs GopMy
BEILIECTB, AICKTPOHHOIO OanaHca
peakuuii. OnpenensaTe CTENEHb
OKHCJICHUS aTOMOB XUMHYECKUX
AJIEMEHTOB 0 (pOpMylIaM U COCTABIIATH
dbopMynbl OUHAPHBIX COSTMHEHUN TI0
CTEIIEHN OKMCIIEHUS aTOMOB XMMHYECKHX

11

bubanorexa
LHOK
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METaJIJIOB U HEMETAJUIOB,
B3aMMO/IEHCTBUE FUAPOKCHIA
LIMHKa C pacCTBOPAMHU KHUCJIOT U
1IEJI0YEH, MPOBEACHUE OTBITOB,
WJUTFOCTPUPYIOIIUX TPUMEPHI
OKHUCJIUTEIBHO-
BOCCTaHOBUTEJIbHBIX pEaKIUi
(ropenue, peakiuu pa3ioxKeHus,
coeMHeHus ). XUMUYECKUI
SKCIEPUMEHT: JleMOHCTpanuu:
OMBITHL, HIUTFOCTPUPYIOIINE
MIPUMEPBI OKUCTUTENIBHO-
BOCCTaHOBUTEJIbHBIX pEaKInuit
(Tropenue, peakIuu pas3ioxKeHus,
COCTMHECHUS )

aneMeHTOB. OnpenensiTh OKUCTUTENb U
BOCCTaHOBUTEIb. PaccTaBisATh
KOA(PPUITUEHTHI B CXeMaX MPOCTHIX
OKUCITUTEIbHO-BOCCTAHOBUTEIIbHBIX
peaKkui METOIOM NIEKTPOHHOTO
Oananca. HaOmromars XuMHU4eCcKue
OTIBITHI TIO TIJIAHY, aHAJTU3UPOBATh U
nenath BeIBOABL. Mcnmons3oBate UKT mia
CO3JaHUS MOJICNIEN, TTOATOTOBKH
MPE3EHTAlNM, TOKJIAJIOB 110 TEME.
BricTpanBath pa3BEpHYTHIC MICHMEHHBIE
Y YCTHBIE OTBETHI C ONIOPOM Ha
uH(bOpPMaLIMIO U3 yUeOHUKA U IPYrUX
HMCTOYHHUKOB, B TOM unciie UHTepHeTa

OBIIEE
KOJIMYECTBO
YACOB IO
TTIPOTPAMME

68




9 KJIACC

Ne Tema pa3gena OcHoBHOeE coiep:xaHue OCHOBHBIE BUIbI KoaudecTrBO DJIeKTPOHHBbIE
n/n eATeJLHOCTH 4acoB, yueOHO-MeTOAnYeCcKHe
00yyarIuxcs OTBOJAMMBIX Ha MaTepHAaJIbI
0CBOECHHE TEMBI
Pa3pen 1. 17
BemecTtBO 1
XHMHYECKHUe
peakuuu
11 [ToBTOpEeHUE N [Teproanueckuii 3aK0H. XapakTepu3oBaTh 5 bubmuorexa [JOK

Kypca 8 Kiacca

yriyOJieHne 3HAaHUH!
OCHOBHBIX Pa3JIeIIOB

[Tepnoanueckas cucrtema
XUMHUYECKUX DJIEMEHTOB
.. Menneneena.
Crpoenue aToMOB.
3aKOHOMEPHOCTH B
W3MEHEHHUH CBOWCTB
XUMHUYECKHX DIEMEHTOB
TIEPBBIX TPEX MEPUOJIOB,
KaJusl, KaJIbLIMS U UX
COEIUHEHNN B
COOTBETCTBUU C
MIOJIOKEHUEM DIIEMEHTOB B

[Tepuoanueckoii cucreme u

CTPOCHHEM HUX aTOMOB.

CTpOCHI/Ie BCIICCTBA: BUJbI

XUMHYECKOH CBSA3HU. TUNEI

KPpUCTAJININICCKUX peI_HéTOK,

3aBUCHUMOCTD CBOMCTB
BCIICCTBA OT THUIIA

KPUCTAJUIMYECKOU PEIIETKH
Y BUJIa XUMUYECKOM CBS3H.

Knaccudukanus u
HOMEHKJIaTypa

XUMUYECKHE DJIEMEHTHI
NIEPBBIX TPEX MEPUOJIOB,
KaJIus U KaJIbIH IT0 UX
MTOJIOKEHUIO B
[Tepuonuueckoi
cucteme /. 1.
Meuneneesa.
Knaccudumuposats u
Ha3bLIBaTh
HEOpraHU4YeCcKue
BEIIIECTBA M3y4ECHHBIX
KknaccoB. OnucrIBaTh
0o01e XUMHUYECKIE
CBOMCTBA BEILIECTB
Pa3JIMYHBIX KJIACCOB,
MOJITBEPXKIaTh CBOMCTBA
puMepamMu
MOJIEKYJISPHBIX
YpaBHEHUN XUMUYECKUX
peakuumii. OnpenensiTe
BHUJ XUMHYCCKOH CBSI3H
Y TUI KPUCTAIUIMYECKOU
pPEHIETKY BEIIECTBA.

https://m.edsoo.ru/7f41a636
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HEOPTraHUYECKUX BEILECTB.
XYMHUYECKHE CBOMCTBA
BEIIIECTB, OTHOCSIIUXCS K
pa3IMYHBIM KJlaccam
HEOPraHUYECKUX
COCAUHCHMI, TCHETHYSCKAs
CBSI3b HEOPraHUYECKUX
BeIecTB. XUMHUYCCKHUI
AKCIIEPUMEHT:
JleMoHCTpanuu:
O03HAKOMJICHHE C MOJICIISIMU
KPUCTAJUTMYECKUX PEMIETOK
HEOPraHMYECKHUX BEIIECTB —
METaJJIOB M HEMETAJIJIOB
(rpadwuTa u anmasa),
CJI0’KHBIX BEIIIESCTB
(xmopua HaTpus)

[Iporuosuposars
CBOMCTBA BEILIECTB B
3aBUCUMOCTH OT UX
cTpoeHus. BeicTpanBaTh
pa3BEPHYTHIC
[UCbMEHHBIE U YCTHbBIE
OTBETHI C OIIOPOM Ha
UH(pOpPMaLIUIO U3
yueOHHMKa U CIIPAaBOYHBIX
MaTepuajoB, FPAMOTHO
UCII0JIb30BATh
W3YYEHHBIN TOHATUIHBINA
anmapar Kypca XUMHH

1.2

OcHOBHBIC
3aKOHOMEPHOCTH
XUMHYECKUX
peakuui

Knaccudukanus
XUMHUYECKUX PEAKIUH 10
pa3IMYHBIM TpU3HAKaM (IO
YHCITY U COCTaBY
YUYaCTBYIOIIMX B PEaKIUH
BEIIECTB, 110 TEIUIOBOMY
ahdexTy, Mo U3MEHEHHUIO
CTETICHEH OKUCIICHUS
XUMHUYECKHUX JIEMEHTOB, IO
00paTuMOCTH, 10 Y4aCTHIO
KaTanm3aTopa). JK30- U
SHJIOTEPMHUUCCKUE PEAKIIHH,
TEPMOXUMHUYECKUE
ypaBHeHnus. [lonstue o
CKOPOCTH XUMUYECKOU
peakuuu. ITonstre 00
00paTuMbIX U
HEOOPATUMBIX XMMUYCCKHX

PackpbiBath cMbICH
M3y4aeMbIX MTOHITUU U
MIPUMEHSATH 3TU MOHATHUS
IIPU ONKMCAHUH CBOMCTB
BEILECTB U UX
MIpEBpAILICHUH.
Knaccuduuuponats
XUMHUYECKNE PEAKLIUU 110
pa3IMYHBIM NPU3HAKAM.
YcranasinuBaTh
3aBUCHUMOCTb CKOPOCTH
XUMUYECKON peakluuu OT
pa3anYHbIX (PaKTOPOB.
[Iporno3upoBatb
BO3MOXHOCTH
MPOTEKAHUS
XUMHUYECKUX
IIPEBPALLICHUI B

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636
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peakuusx. [lonstue o
TOMOTEHHBIX U
TFeTEPOreHHBIX PEAKIIMSIX.
IlonsTHe 0 KaTanuse.
ITonsaTre o XUMHUIECKOM
paBHOBecuu. DakTOpHI,
BIIUSIOIINE HA CKOPOCTh
XUMHYECKON PEaKIU U
IIOJIOXKEHUE XUMUYECKOTO
paBHOBECHS.
OKHUCIIUTETHHO-
BOCCTaHOBHUTEILHEIE
pEeaKuru, JIEKTPOHHBIN
0ajaHC OKHMCIUTEIBHO-
BOCCTaHOBHTECIILHOM
peakuun. CocTaBiieHUE
YpaBHEHUH OKHCIUTEIBHO-
BOCCTaHOBHUTECIILHBIX
peaKuuii ¢ UICIOJIb30BAHUEM
METO/1a 3JIEKTPOHHOTO
OanaHnca. XMMHYECKHI
SKCIIEPUMEHT:
JleMoHCTpanuu:
HUccnenosanue
3aBUCUMOCTH CKOPOCTH
XUMHUUYECKON peakiuu OT
BO3CHCTBUS Pa3IUUYHbBIX
(hakTopoB. OMBITHI,
WUTIOCTPUPYIOIINE
MIPUMEPbI OKUCIUTEIIHHO-
BOCCTAHOBHUTEIIBHBIX
peakiuii (ropeHue, peakiuu
pa3IoKEHUS, COSTUHEHUS).
Brrunciaenus: koandecTBa
BEIICCTBA, 00bEMA M MaCChI

pa3IMYHBIX YCIOBHSX.
Ornpenenarb OKUCITUTEINb
¥ BOCCTAHOBUTEIb B
OBP. CocraBnstb
AJIEKTPOHHBIN OaJIaHC
peakuuu. IIponssoauts
BBIYMCIICHUS T10
XUMHUYCCKAM
YpaBHEHHSIM.
VYyacTBOBAaTH B
COBMECTHOH paloTe B
nape WM TPYIIIe.
BricTpauBars
pa3sBEPHYTHIE
MUChMEHHBIC U YCTHBIC
OTBETHI C OIIOPOM Ha
uHpopmaruio u3
y4eOHHKA ¥ CIIPABOYHBIX
MaTepuasIoB, FPaMOTHO
HCII0JIb30BATh
W3YYCHHBIN OHATUMHBIN
anmnapar Kypca XUMHH




pEareHTOB WK MPOJIYKTOB
10 YPaBHEHUSM
XUMHUUYECKUX PEaKLNil

1.3

DNEeKTPOTUTHYECKAs
JICCOITHAITHSL.
XUMUYECKUE
peaxiuu B
pacTBOpax

Teopus
3JIEKTPOJIUTUYECKON
JIACCOITHAIIHH,
DNEeKTPOHUTHI U
HE3JIEKTPOJIUThL. KaTHOHBI,
aHNOHBI. MeXxaHu3M
JIACCOIHAIIAH BEIIECTB C
pa3IUYHBIMU BUJAMU
XUMHYECKOU CBS3H.
CrereHp TUCCOIMAITHH.
CunbHbIC U cl1a0bIe
AJIEKTPOJUTHI. Peakunu
HOHHOI'0 0OMeHa. Y CIOBHS
MPOTEKAHUS PEAKIIUI

HOHHOI'0 0OMEHA, MOJIHEIE U

COKpalI€HHbIE NOHHBIE
YpaBHEHUS PEAKIUM.
CBolicTBa KHCJIIOT,
OCHOBaAHMI U COJICH B CBETE
MpEICTaBJICHUI 00
3JIEKTPOJIUTUUECKON
JIMCCOITHAIHH.
KayecTBeHHBIE peakinu Ha
noHbl. ITousTue o
TUIPOJIU3E COJICH.

XUMHUYECKUIN IKCIIEPUMEHT:

JemoHcTpanmu:
Hccnenosanue
EKTPOIPOBOIHOCTH
pacTBOpPOB BEILECTB,
rpouecca AUCCOIUaln

PackpsiBaTh CMBICIT
M3y4aeMbIX ITOHATHH, a
TaK)K€ CMBICITT TEOPUH
AJIEKTPOJTUTUYECKON
JICCOLIMALINN.
OOBACHATH PUUUHBI
AJIEKTPOIIPOBOAHOCTH
BOJTHBIX PAaCTBOPOB
BEIIIECTB, pa3inyaTh
cialble U CUITbHBIC
AJEKTPOJIUTHI.
CocTaBiATh ypaBHEHUS
JUCCOIMALNN KHUCIIOT,
IIe0YeH U COJIeH,
TOJIHBIE 1 COKPAIIEHHBIE
WOHHBIE YPABHEHUS
XUMUYECKUX PEAKIUI
HOHHOTO 0OMeHa,
KpaTKHe HOHHbIE
YpaBHEHUS TPOCTHIX
peakuuii ruIpoau3a
cousieil. Xapakrepus3oBaTh
0011Me XUMUYECKHE
CBOICTBA BEILIECTB
pa3IMYHBIX KJIACCOB Ha
OCHOBE TEOpUU
3IEKTPOJIUTUUECKON
JTUCCOLMALINY;
MOATBEP)KIaTh CBOWCTBA
npuMepamu
MOJIEKYJISIPHBIX U

bubmmoreka [{OK
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KHCIOT, IIEJI0Yei U CoJIek
(BO3MOXHO MCTOJIB30BAHUE
BHJICOMATEPHUAIIOB).
OnpIThI, MIUTFOCTPUPYIOIIHE
PHU3HAKU TIPOTEKAHUS
peakiuii MOHHOTO OOMeHa
(oOpazoBanue ocajka,
BBIJICTICHUE Ta3a,
o0pa3oBaHUE BOJbI).
Pacno3naBanne
HEOPraHMYECKHUX BEIICCTB C
MTOMOIIBI0 KAYECTBEHHBIX
peaKurii Ha UOHBI.
JlaGopaTOpHBIN OTIBIT:
N3yuenne npu3HakoB
MIPOTEKAHUS PEAKITUT
HMOHHOTO 0OMeHa B
pacTBOpax 3IEKTPOJIUTOB (C
00pa3oBaHUEM OCaJIKa,
BBIZICTIEHUEM Ta3a,
00pazoBaHUEM BOJIbI).
[IpakTrueckas padota: Ne
1. Perenue
AKCIIEPUMEHTAJIBHBIX 3aa4
1o TeMe. Beruucienus: mno
YPaBHEHUSM XUMHUYECKUX
peakuui

WOHHBIX YPAaBHEHUI
XUMHYECKUX PEAKIIUH.
Pematp
AKCIIEPUMEHTAJILHBIE
3a/1a4M 110 TEME.
ILnanupoBate u
OCYIIECTBJISTH Ha
MPaKTUKE XUMUUYECKHE
SKCIIEPUMEHTHI,
MPOBOJIUTH HAOIOACHMUS,
JIeaTh BBIBOJIBI IO
pe3ynbTaTam
AKCIIEpUMEHTA TPH
MIPOBEACHUH
71a00paTOPHBIX OTBITOB U
MPAKTHYECKUX padoT.
CiienoBaTh npaBuiam
0e30macHoOi pabOTHI B
nabopaTopuu npu
UCITOJIb30BAHNU
XUMHYECKOW MOCYIbI U
000pyI0BaHUS.
[IpoBOAUTH BBIYMCHEHUS
10 XUMHYECKUM
YPaBHEHUSIM.
YyacTtBoBaTh B
COBMECTHOH paboTe B
nape Wiu rpyIie.
Beictpausath
pa3BEPHYTHIC
MMCbMEHHBIE U YCTHBIE
OTBETHI C ONIOPOM Ha
UHPOpMaLIHIO U3
y4eOHUKa U IPYTUX
HMCTOYHHKOB




uHpOpMaLHU, B TOM
yucne NatepHera

Paznen 2. 25
HemeTtanibl u ux
CoeMHEeHUsI

2.1 O6mas OO6mras xapakTepucTuKa OOBsCHATH 001IHE 4 bubnuoreka [JOK
XapaKTepUCTHKA rajgorenoB. OCoOOEHHOCTH 3aKOHOMEPHOCTH B https://m.edso0.ru/7f41a636
XUMUYIECKUX CTPOEHUS aTOMOB, U3MCHCHHUH CBOWCTB

anemeHToB VIIA-
rpynnsl. ['agoreHst

XapaKTEPHBIC CTETICHU
okucnenusd. CtpoeHue u
(uznueckue cBoiicTBa
MIPOCTHIX BEIIECTB —
rajoreHoB. XMMUYECKHE
CBOICTBA Ha MpUMEpPE
xJiopa (B3aMMOJICHCTBUE C
MeTajjlaMu, HeMeTaJllaMH,
IeJI0YaMHu ).
XnopoBogopoa. Comnsanas
KHCJIO0Ta, XUMUYECKUE
CBOICTBa, MOJIy4EHHE,
npuMeHeHue. [lerictBue
XJIOpa U XJIOPOBOJIOPOJA Ha
OpraHu3M YeJIOBeKa.
Bakneiime xiopusl 1 ux
HaXO0JIeHUE B IPUPO/IE.

XUMHUYECKUIN IKCIIEPUMEHT:

JemoncTtpanmu: OnbIThI,
oTpaxaromue pu3nueckre
Y XMMHUYECKHEe CBOMCTBA
rajoreHoOB U UX
COEIMHEHUH (BO3MOKHO

HEMETAJIJIOB M UX
COCJIMHEHUH B Mpeenax
MAaJTBIX ITEPHOJIOB
TJIaBHBIX TTOATPYIIIT
[Tepuonuueckoi
CHCTEMBI XUMUYECKHX
3JIEMEHTOB C YUETOM
CTPOCHHUS UX aTOMOB.
XapakTepu3oBaTh
buszndeckue u
XHUMUYECKHE CBOICTBA
IPOCTHIX BEIIECTB
raJIoreHOB (Ha mpuMepe
XJIOpA) U CJIOKHBIX
BCIIIECTB
(x110poBOAOpOIA,
XJIOpUa HATPHUS),
crocoObl UX MOJY4YEHUs,
MPUMEHEHNE U 3HAYCHUE
B MIPUPOJIC U KU3HU
yenoBeka. Onpenensrsb
XJIOPHU/I-UOHBI B
pactBope. [InanupoBats
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KCIIOJIb30BaHUE
BHJIEOMATEPHUAJIOB).
O3HaKoMJICHHE C
00pasiamu XJI0pHUI0B
(ramoreHunioB).
JlaGopaTopHBIN OTIBIT:
N3yuenue CBONUCTB COISTHON
kucnoTsl. [IpoBenenue
KaueCTBEHHBIX PEAKIUi Ha
XJIOPU-HOHBI.
[IpakTnueckast pabora Ne 2:
[Tonydenue consiHoM
KHUCIIOTBI, U3yUEHUE €€
CBOMCTB. Brruncienus: no
YPaBHEHUSM XHMHUYCCKHUX
peaKkuuii, €Ciii OJIUH U3
peareHTOB JaH B U30BITKE

U OCYLLECTBJISATH Ha
NPAaKTUKE XUMUYECKUE
IKCTIEPUMEHTHI,
MIPOBOJIUTH HAOIOACHMUS,
JIeTIaTh BBIBOJIBI T10
pe3yibraTam
IKCIIEPUMEHTA TIPU
IPOBEICHUHT
71a00paTOPHBIX OTBITOB U
MPAKTHYECKUX padoT.
CnenoBath nmpaBuiiaMm
6e3omacHOl paboThI B
naboparopuu npu
HCII0JIb30BAHUU
XUMHUYECKOU MOCYIbI U
000pyI0BaHUS.
BricTpanBath
pa3BEPHYTHIE
MUCbMEHHbBIE U YCTHbBIE
OTBETHI C OMIOPOM Ha
uHpopmaruio u3
yueOHHMKa U CIPAaBOYHBIX
MaTepUajIoB, FPAMOTHO
UCII0JIb30BATh
W3YUYCHHBIN NOHATUUHBIN
anmnapar Kypca XUMHH

2.2

OOmas
XapaKTEPUCTHKA
XUMHYECKUX
a1neMeHTOB VIA-
rpynnsl. Cepa u eé
COCTUHEHMS

OO11ast xapakTepuCTHUKA
251eMeHTOB VIA-rpynmst.
OcCo0GeHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHBIE
CTETICHU OKUCIICHHUS.
Crpoenue u pusnueckue
CBOMCTBA MPOCTHIX BELECTB
— KHCJIOpOJIa ¥ CEPBIL.
AnnoTtponHsle

OO0bBACHITL 001I1E
3aKOHOMEPHOCTH B
WU3MEHEHUHU CBOMCTB
snemeHToB VIA-rpymnmbl
Y UX COEIMHEHUH C
Y4ETOM CTPOCHUS UX
aTOMOB.
XapakTepu3oBaTh
dusnueckue u

bubnuoreka [JOK
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MOIU(PHUKAIIUN KUCIOPOIa U
cepbl. XUMHUYECKHE
CBOMCTBA CEpHI.
CepoBoa0po1, CTpOCHHUE,
(u3HUecKre U XUMUYICCKUE
cBoiicTBa. OKCHUJIBI CEPBI
KaK IPe/ICTaBUTENIN
KHCJIOTHBIX OKCHJIOB.
CepHas KHUCIIOTA,
(bu3UYeCcKre U XUMUYECKUE
CBOMCTBa (00IIME KaK
MpeACTaBUTENS Kacca
KHCJIOT U CIIeIU(DUUECKHE).
XUMUYECKUE PEAKIIUH,
JIeKAaIIe B OCHOBE
MIPOMBIIIIJIEHHOTO criocoda
MOJIYYECHHS] CEPHOU
KUCHOThL. [Ipumenenue.
Coun cepHOM KUCIOTHI,
KauyecTBEHHAas peakliys Ha
cynbdar-non. Haxoxnenune
Cepbl U €€ COeIMHEHUI B
npupoie. XuMH4ecKoe
3arpsi3HeHUE OKpY Karolei
Cpelbl COeAMHEHUSMU CEPhI
(KUCIOTHBIC TOXKIH,
3arpsi3HEHUE BO3AyXa U
BOJIOEMOB), CITOCOOBI €T0
IpeTOoTBPAILCHUS.
XUMHWYECKUN IKCTIEPUMEHT:
JemoHcTpanyu:
O3HakoMJIEHHE C
oOpasiamu cepsol U eé
COCMHEHUSIMU (BO3MOXHO
WCIIOJIb30BAHNE

XUMHYECKHE CBOMCTBA
MIPOCTOTO BEIIECTBA
Cephl U €€ COCTUHECHUI
(cepoBoI0pOAA, OKCHIOB
Cepbl, CEPHOU KUCIIOTHI,
Cynb(haToB), CIIOCOOBI UX
MOJTy4eHUS], IPUMCHEHUE
Y 3HAYCHHE B IIPUPOJIC U
JKU3HH YETIOBEKA.
Ornpenenars HAIUYMe
cynbdaT-uOHOB B
pactBope. OOBICHATH
CYIIHOCTb
IKOJIOTHIECKHUX
nmpoOJieM, CBSI3aHHBIX C
nepepadoTKOH
COCTMHEHUH CEPBI.
[InanupoBath u
OCYILIECTBIISATH Ha
MPAKTHKE XUMUYECKUE
9KCIIEPUMEHTHI,
MPOBOAUTH HAOIIOICHUS,
JIeNIaTh BBIBOJIBI 110
pe3yapTaTam
JKCIIEPUMEHTA.
CrnenoBath mpaBuiiaM
0e30macHoOi pabOThI B
naboparopuu mpu
HCIIOJIb30BaHUU
XUMHYECKON MOCYAbI U
000pyIOBaHUS.
IIpounsBoauTh
BBIYHCIICHHUS T10
XUMHYECKUM
YpaBHEHUSIM.




BHJIEOMATEPHUAJIOB).
Habmonenue nporecca
00yriMBaHMs caxapa Mo
JIEHCTBUEM
KOHILICHTPUPOBAHHOU
CEpPHOM KUCIOTBHIL.
JlaBopaTopHbIE OTIBITHI:
N3ydeHne XuMu4ecKux
CBOMCTB pa30aBJICHHOMN
CEpPHOM KHUCIIOTBHI.
[IpoBeneHue KaueCTBEHHOM
peaknuu Ha Cynb(haT-uoH 1
HaOIOZICHNE TIpU3HAaKa €€
MPOTEKAHUS

Hcnone3oBars npu
BBITIOJIHEHUH Y4eOHBIX
3a/1aHAM TEKCTHI
yueOHMKa, CIIPaBOYHbIE
MaTepuaibl
(ITepuonnueckyro
CUCTEMY XUMUYECKUX
anemenToB /. W.
MenneneeBa, Tabauiy
pPacTBOPUMOCTH KHCIIOT,
OCHOBAHUH U COJIEH B
BOJIE,
3IEKTPOXUMHUUYECKUM PsiT
HANPSDKEHUH METaIJIOB).
Hcnonws3oBats npu
BBITIOJTHEHUH YUEOHBIX
3aIaHUM U B MpOLIECcCe
HCCIIEN0BATENbCKON
JesITeIbHOCTH Hay4HO-
HOMYJSIPHYIO
JIUTEpaTypy
XHUMHYECKOTO
COJIepKaHUA,
CIpaBOYHbIE MaTEpUabl,
pecypcbl MHTepHeTa

2.3

Oowas
XapaKTepUCTUKA
XUMUYECKUX
aneMeHToB VA-
rpynnsl. A3oT,
¢dochop u ux
COEJIMHEHUS

OO11ast xapakTepuCTHUKA
3JIEMEHTOB V A-TpyIIIBL.
OCoOGeHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHBIE
CTENECHU OKUCIEHUS. A30T,
pacrpocTpaHeHHe B
npupoje, Gpu3ndeckue u
XUMUYECKHE CBOMCTBA.
Kpyrosopot a3ora B
npupojie. AMMHAK, €ro

OO0BACHITL 00IIHE
3aKOHOMEPHOCTH B
MU3MEHEHUH CBONCTB
3NIEMEHTOB V A-TpYIIIBI
¥ UX COCIMHEHHH C
Y4ETOM CTPOCHUS UX
aTOMOB.
XapakTepu3oBaTh
dusnueckue u
XMMHUYECKHE CBOMCTBA

bubnuoreka [JOK
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¢bu3nvecKue 1 XUMHUYECKHE
CBOMCTBA, ITOJIy4ECHUE U
npumenenue. Cosu
aMMOHWSI, UX (pU3UIeCKHe u
XUMHYECKHE CBOMCTBA,
IPUMCHCHUE.
KauectBennas peakuus Ha
HMOHBI aMMOHHUS. A30THas
KHUCJIIOTa, €€ TIOJy4eHHE,
(u3HUecKre U XUMUYICCKUE
CBOMCTBa (00IIHE KaK
MpeICTaBUTEINs Kilacca
KHCJIOT U CIIeIU(DUUECKHE).
Hcnonp30BaHne HUTPATOB U
COJIEW AMMOHHSI B KA4ECTBE
MUHEpaJIbHBIX yI0OpEHUIH.
XUMHUYECKOE 3arpsi3HEHUE
OKpY’Karollen cpeibl
COEIMHEHUSIMU a30Ta
(KUCTTOTHBIC JIOXKTH,
3arpsi3HeHuE BO3/yXa,
MOYBBI U BOJOEMOB).
dochop, amioTponHbIE
Moaubukamuu docdopa,
(buznueckue 1 XuMUYecKue
coiictBa. Okcun docdopa
(V) u pocdopHas kucnora,
(buznueckue U XuMU4ecKue
CBOICTBa, MOJIyYCHHUE.
Hcnons3oBanue docdaTor
B KaUECTBE MUHEPATbHBIX
ynoopenuit. XuMuueckui
IKCIIEPUMEHT:
JemoHcTpanyu:
O3HaKOMJIEHHE C

IPOCTHIX BEIIECTB a30Ta
u pocopa u ux
coelMHEeHu! (aMMuaka,
COJICH aMMOHHMS,
a30THOM KHCJIOTHI,
HUTPATOB, OKCHJIA
docdopa (V) n
dbochopHOI KUCITOTHI,
docdaroB), ciocoObl ux
MOJTy4eHUS], IPUMCHEHUE
Y 3HAYCHHE B IIPUPOJIC U
JKU3HH YEJIOBEKA.
Onpenensatb HOHbI
aMMOHUS U pochaTHOHBI
B pactBope. OOBSACHATH
CYIIHOCTb
9KOJIOTHYECKUX
po0OJieM, CBSI3aHHBIX C
HaXO0XJIEHUEM
COEMHEHUH a30Ta 1
docdopa B
OKpY>Karolleu cpeze.
[InanupoBats u
OCYILIECTBIISATh HA
MPAKTHKE XUMUYECKUE
JKCIIEPUMEHTHI,
MPOBOAUTH HAOIIOICHUS,
JIeNIaTh BBIBOJIBI 10
pe3ynabTaTam
SKCIIEPUMEHTA MIPU
MPOBEJICHUU
71a00PATOPHBIX OTIBITOB U
MPAKTHYECKON pabOTHI.
CrnenoBath mpaBuiiaM
6e30macHoi paboThl B




(u3HYECKUMHU CBOHWCTBAMU
a3oTa, pocdopa u ux
COCTMHEHUH (BO3MOKHO
HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB).
O3HaKoOMJICHHE C
o0pa3iamu a30THBIX U
(dhochopHBIX y1oOpeHuUid.
[Tonyuenue, coOupanue,
pacro3HaBaHUE U U3yUEHUE
CBOICTB aMMHakKa.
Bzaumopericterue
KOHIIEHTPUPOBAHHOMN
a30THOM KHUCIIOTHI C MEABIO
(BO3MOXHO HCTIOJB30BAHUE
BHJICOMATEPHAJIOB).
JlaGopaTopHBIE OTIBITHI:
[IpoBenenne KauyecTBEHHbIX
peakurii Ha MOH aMMOHHUS U
dbocdar-noH, n u3yueHue
MPU3HAKOB UX MPOTEKAHUSI.
[IpakTuueckas padora Ne 3:
[Tonydyenne ammuaka,
U3y4EHHUE €ro CBOMCTB.
Brruncnenus: no
YPaBHEHUSM XUMHUYECKUX
peakuui

naboparopuu npu
UCII0JIb30BAHUU
XUMHYECKOU MOCYAbI U
000pyI0BaHUS.
IIpousBoauTh
BBIYMCIICHHS 110
XUMUYECKUM
YpaBHEHUSIM.
Hcnone3oBars npu
BBITIOJTHEHUH YI€OHBIX
3aJJaHUN TEKCTEI
yueOHHKa, CIIPAaBOYHbIE
MaTepHaIbl
(epuoInYecKyro
CHUCTEMY XUMHUYECKUX
anemenToB /. U.
MenpeneeBa, TabauIry
PacTBOPUMOCTH KHCIIOT,
OCHOBAHUH U COJIEH B
BOJIE,
AJIEKTPOXUMHUYECKUM Psif
HaANPSDKEHUN METaJlIOB)

2.4

Oowas
XapaKTepUCTHUKA
XUMHMYECKUX
snemeHToB |[VA-
IPyIIbL. YTIEpOa U
KPEMHHH U UX
COCIMHECHUSA

OO11ast xapakTepuCTHUKA
251eMeHTOB [V A-rpynmst.
OcCoOGeHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHBIE
CTEIIEHU OKUCIICHUS.
Yrnepon, aluioTpOIHbIE
MoauUKaIm,
pacIpoCTpaHEHUE B

OO0BACHITL 001I1E
3aKOHOMEPHOCTH B
WU3MEHEHUHU CBOICTB
aneMeHTOB [VA-rpynmsl
U UX COEIMHEHUH C
Y4ETOM CTPOCHUS UX
aTOMOB.
XapakTepu3oBaTh

bubnuoreka [JOK
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npupoje, pusnueckue u
XUMHYECKHE CBOMCTBA.
AncopOuus. Kpyrosopot
yriepoja B MPUPOJIE.
Oxcuppl yriaeposaa, ux
(u3nyuecKre U XUMUYICCKUE
CBOIiCTBa, JIeliCTBHE Ha
KUBBIC OPTaHU3MBI,
MOJTydeHHE U TIPUMEHEHHE.
DKOJIOTHYECKHE MTPOOIIEMBI,
CBSI3aHHBIE C OKCHIOM
yraepoaa (IV), runoresa
I7100aIbHOTO MOTEIICHUS
KJINMATa, TAPHUKOBBIN
ahdexT. YrompHas KucioTa
u e€ coiu, ux QpuandyecKue
1 XUMHYECKHE CBOMCTBA,
MOJIy4€HHUE U TPUMEHEHHE.
KauecTBenHas peaknus Ha
KapOOHATHOHBI.
Hcnonrs3oBanue
KapOOHATOB B OBITY,
MeAUIIMHE,
IPOMBIIIIIEHHOCTH U
CEJIbCKOM XO3SICTBE.
[TepBoHauanbHBIE TOHATHUS
00 OpraHryYecKux
BelIeCTBaX KakK O
COEIMHEHUSIX yriiepoia
(MeTaH, ATaH, STHUIIEH,
alleTHIIeH, TaHOIL,
TJIMLIEPUH, YKCYCHAs
kuciota). [IpupoaHsie
UCTOYHUKHU YIIIEBOI0POIOB
(yrons, mpupoaHbIN Ta3,

dusnueckue u
XUMHYECKHE CBOMCTBA
MIPOCTHIX BEIIECTB
yriepojia U KpeMHHS 1
UX COeOTUHEHUN
(OKCHIOB yriieposa,
YTOJIBHOM KUCJIOTHI,
KapOOHATOB, OKCUA
KPEMHHsI, KDEMHUEBON
KHUCIIOTHI, CUJTUKATOB),
CHOCOOBI UX MOJIyYEHUS,
MIPUMEHEHNE 1 3HAUYCHUE
B MPUPOJIC U KU3HU
yenoBeka. OOBICHATD
MPUIHHHO-
CJICICTBEHHYIO CBSI3b:
CTpOEHUE BEIleCTBa —
CBOMCTBA —
pUMEHEHHE — Ha
MpUMEpaxX COCTUHEHUHN
yriaepoaa U KpeMHHUsI.
Omnpenensts kapOoHAT-
U CHJIMKAT-HOHBI B
pactBope. OOBSCHATH
CYLIHOCTb
9KOJIOTHYECKHUX
npo0ieM, CBA3aHHBIX C
HAXO0XJICHUEM
YIJIEKUCIIOTO Tra3a B
OKpY>Karolleu cpene.
ITonrBepxnaTh
0COOEHHOCTH COCTaBa
OpraHUYEeCKUX BEUIECTB
pUMepamMu IpOCThIX
COoeIMHEHUH (MeTaH,




He(Th), IPOAYKTHI UX
nepepaboTku (OeH3MH), UX
poJb B OBITY U
POMBIIIIICHHOCTH.
[TousiTHE O OHONOTHYECKH
B2)XHBIX BEIIIECTBAX:
XKHUpax, OenKax, yrieBoaax
— ¥l X POJIH B KU3HU
yenoBeka. MarepualibHOE
€IMHCTBO OPTaHUYECKUX U
HEOPTaHWUYECKUX
coenuHennil. Kpemnauii, ero
(u3HYecKre U XUMUYICCKUE
CBOMCTBA, MTOJY4EHHUE U
npumeHenue. CoelMHEeHUs
KpEMHHUS B TIPUPO/IC.
OO6mue npencraBieHus 00
okcune kpemuus (1V) u
KpPEMHUEBOU KHUCIIOTE.
Cunmkartel, BX
WCIIOJIb30BaHUE B OBITY,
MeAUIIMHE,
IPOMBIIIIIEHHOCTH.
Baxwueiiine cTpouTebHbIe
MaTepuasbl: KepaMuKa,
CTEKJIO, IIEMEHT, OETOH,
x)ene300eToH. [IpobaemMbr
0e301acHOTO
UCIIOJIb30BaHUS
CTPOUTENBHBIX MAaTEPUAJIOB
B MTOBCE/IHEBHOM JKU3HH.
XUMUYECKUN IKCIIEPUMEHT:
Hemonctparmu: Monaenu
KPUCTAJUTHYECKUX PEIIETOK
anMasa, rpadura,

3TaH, STWIEH, alleTUJIEH,
3TaHOJI, TJMLIEPHH,
YKCYCHasl KHCII0Ta),
B3aMMOCBSI3b
HEOPraHMYEeCKUX
COCAMHEHUH YIIIepoaa U
OpPraHUYeCcKUX BEIIECTB.
OnuceIBaTh poiib
0eNKOB, KUPOB U
YIJIEBOJIOB B
(yHKIIMOHUPOBAHUU
KUBBIX OPTaHU3MOB,
COCTaB MPUPOIHBIX
HUCTOYHUKOB
YIJI€BOI0POIOB, UX POJIb
B OBITY U
IPOMBIIIJICHHOCTH.
[TpoBONTH BBIYKCIIEHUS
110 YPaBHEHUSAM
XUMHYECKUX PEAKIIUH.
[InanupoBath u
OCYILECTBIIATh HA
IPAaKTUKE XUMUYECKUE
9KCIIEPUMEHTHI,
IPOBOJIUTH HAOIIOICHUS,
JieNIaTh BBIBOJIBI 10
pe3ynbTaTam
9KCIIEpUMEHTA IIpU
POBEACHUU
71a00paTOPHBIX OIBITOB U
IPaKTUYECKUX paboT.
CrenoBatb mpaBuiIam
6e3omacHoi paboThl B
nabopaTopuu npu
UCIOJIb30BAHUH




¢dymiepera. O3HaKOMIICHHE
C TIPOIIECCOM aacopOIun
PacTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM IIPOTUBOTA3a.
O3HakoMJIEHHE C
MPOAYKIIMEN CHIIMKATHOM
MIPOMBIIIJIEHHOCTH
(Bungeomarepuansl:
CUJIMKATHas
MIPOMBIIIIJIEHHOCTB ).
Moenu MoneKyn
OPraHUYECKUX BEIIECTB.
JlaGopaTOpHBIN OTIBIT:
[Tonyuenue, coOupanue,
pacro3HaBaHHe U U3y4yeHHUe
CBOMCTB YIJIEKMCIIOTO rasa.
[IpoBenenne KauyecTBEHHbIX
peaknuii Ha KapOoHaT 1
CHJIMKAT-UOHBI U U3yYEHHE
MPU3HAKOB UX MPOTEKAHUSI.
[IpakTrueckue paboTsi: No
4. [lonyyeHue yrieKkucioro
ra3a, U3y4eHue ero
cBoicTB. Ne 5. Pemienue
IKCIIEPUMEHTATBHBIX 3a7a4
1o teMe «Baxuenmune
HEMETAIIJIbl U UX
coenuHeHUs» Boruncnenus:
110 YPaBHEHUSIM
XUMUYECKUX pPEaKIUi

XUMHYECKOU MOCYIbl U
000pyIOBaHUSI.
Hcnone3oBars npu
BBITIOJTHEHUH Y4eOHBIX
3a/1aHAM TEKCTHI
yueOHMKa, CIIPaBOYHbIE
MaTepuaibl
(ITepuoanueckyro
CUCTEMY XUMUYECKUX
anemenToB /. W.
MenneneeBa, Ta0nuiy
PacTBOPUMOCTH KHUCIIOT,
OCHOBAHUH U COJIEH B
BOJIE,
3IEKTPOXUMHUUYECKHUM PsiJT
HaNpPsHKEHUN METaJlIoB)

Pazpea 3.
MeTtaiibl 1 UX
coeIMHEeHUus
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3.1

OO01me cBoiicTBa
METAIIIOB

OOm1ast xapakTepuCTUKA
XUMHYECKHX JIEMEHTOB —
METaJIJIOB HA OCHOBAHWUU MX
MTOJIOKCHUS B
[Iepunoanueckoi cucreme
XUMHYECKHX AJICMEHTOB
.. Menneneesa u
CTPOEHHS aTOMOB.
CrpoeHue MeTaos.
MeTtanauyueckas CBsI3b U
MeTaJTHIecKast
KPUCTAJUINYECKasl PELIETKA.
DIIEKTPOXUMUYECKHUI P
HaIpsHKEHUA METaJUIOB.
du3nyeckne 1 XUMUYECKUe
cBolicTBa MeTaiyioB. OOmue
CroCOOBI MOJTyYeHUS
MetauioB. [lonsTue o
KOpPPO3UH METAJIOB,
OCHOBHBIE CTIOCOOBI
3aIUTHl UX OT KOPPO3UH.
CmuiaBsl (CTanb, 4yryH,
JTIOPATFOMUHUM, OpOH3a) U
WX MPUMCHEHHUE B OBITY H
MPOMBIITUICHHOCTH.
XUMHWYECKUN IKCTIEPUMEHT:
JemoncTparmu: O0pasipl
METaJUIOB M CILJIABOB.
N3ydenue pe3ynbTaToB
KOPPO3UHU METAIIOB
(BO3MOYHO HCIIOJIb30BAHHE
BUJICOMATEPHUAIIOB).
JIaGopaTopHbIE OMBITHI:
O3HakoMJIEHHE C
oOpa3iiaMu METaJlIOB U

PackpsiBaTh CMBICIT
U3y4aceMbIX ITOHATHN U

IMPUMCHATH OTU IMOHATHA

IIPU ONMCAHUM CBOWCTB
BEIIECTB U HX
IIPEBPAILCHU.
OOBACHITL 001I1E
3aKOHOMEPHOCTH B
W3MCHEHHUHU CBOMCTB
3JIEMEHTOBMETAIIIOB B
NX COCINHEHHUH C
Y4ETOM CTPOECHUS UX
aTOMOB.
XapakTepu3oBaTh
CTPOEHHE METAJIOB,
obmue pusnyeckue u
XHAMHYECKHE CBOMCTBA
METAaJJIOB.
XapakTepu3oBaTh
o01re cnocoOb!
MOJTyYEHHS] METAJLJIOB.
OnuceIBaTh CIIOCOOBI
3alIMTHI METAJJIOB OT
Koppo3uu. CrnenoBath
npaBujaM 0e30TacHOM
paboTHI B 1abopaTopuun
MIPY UCTOJIL30BAHUM
XUMUYECKOU MOCYIbI U
000pynOBaHU.
[TpousBoauTh
BBIYHMCJICHHS 10
YpaBHEHUSIM
XUMUYECKUX PEAKIUH,

€CJIM OJIUH U3 pCarcHTOB

COJIEP’)KUT IPUMECH.

bu6mmoreka [{OK
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CIJIAaBOB, X (PU3HMUECKUMHU
CBOMCTBaMHU. Brruncienus:
110 YPaBHEHUSIM
XUMUYECKUX PEAKLUH, ECIIH
OJIVH U3 PEareHTOB
COJIEP’KUT IIPUMECH

VYyacTBOBAaTH B
COBMECTHOH paboTe B
nape WJIu TPYIIe.
Hcnone3oBars npu
BBITIOJTHEHUH Y4eOHBIX
3a1aHUM TEKCTHI
yueOHMKa, CIIPaBOYHbIE
MaTepHaIbl
(ITepuoanueckyro
CHCTEMY XUMUYECKUX
anemenToB /. W.
MenpeneeBa, Tabnuily
pPacTBOPUMOCTH KHUCIIOT,
OCHOBAHUH U COJIEH B
BOJIE,
3IEKTPOXUMHUUYECKHUM PsiJT
HaIpPsHKEHUH METaJIJIOB)

3.2

Baxueiimue
METaJUIBI U UX
COEIMHEHUSI

Illenounbie METaTIB:
MOJIOKEHUE B
[Tepuoanueckoii cucreme
XHMHYECKHX JIEMEHTOB
.M. Mengeneena,
CTPOEHHUE UX aTOMOB,
Hax0JACHUE B MPUPO/IE.
®Ou3ndecKnue U XUMHUYECKHUE
CBOMCTBA (Ha TIPUMEPE
HaTpus U Kaiaus). OKCUIBI |
TUJIPOKCHUJIBI HATPUS U
kanus. [Ipumenenue
IIEJIOYHBIX METAJJIOB U UX
COCIUHEHU.
[[lenoyHO3EMETBHBIC
MeETaJIbl MarHUil 1
KaJbLMH: OJOKEHUE B
Ilepuoanueckoii cucreme

OO0BICHATH 00IIHE
3aKOHOMEPHOCTH B
W3MCHECHUU CBOMCTB
3JIEMEHTOBMETAJIOB U
UX COEOUHEHNN B
rpynmnax ¢ yaétom
CTPOCHHMS UX aTOMOB.
XapakTepru3oBaTh
buzndeckue u
XHMHYECKHE CBOMCTBA
MIPOCTHIX BEIICCTB
METAJIIOB U UX
coeMHEHUH (OKCHIOB,
TUAPOKCUIOB, COTEH),
CrocoObl UX MOJY4YEHUs,
MpPUMEHEHNE U 3HAUCHUE
B MIPUPOJIC U KU3HU
YyeJIoBeKa.
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XUMHYECKUX DJICMEHTOB
.. Menneneena,
CTPOCHHE UX aTOMOB,
HaXOXJIEHUE B MPUPO/IE.
dOu3nyecKue U XUMUYCCKHIE
CBOIICTBA Mar"us u
Kanelus. Baxxaelmme
COEIMHEHUS KaJIbIIUs
(oxcua, TUIPOKCHU, COITH).
JKécTkoCTh BOJEI 1
CHOCOObI €€ yCTpaHEeHHUS!.
AmoMuHMi: TI0J0KEHNE B
[Tepunoanueckoil cucreme
XUMHUYECKUX DJIEMEHTOB
.. Mennaeneena,
CTPOCHHE aToMa,
HAaXOXJIEHUE B IPUPOJIE.
dusznyeckrue U XUMUIECKHUE
CBOMCTBA aJIIOMUHHS.
AmMdoTtepHbIe CBOCTBA
OKCHJa U THAPOKCHIA
amomuHuA. JXKeneso:
MTOJIOKEHHUE B
[Tepuoanueckoii cucreme
XHUMHYECKUX DJIEMEHTOB
JI.1. Menpeneena,
CTPOEHHUE aToMa,
Hax0JICHUE B MPUPO/IE.
duznyeckrue ¥ XUMHUYIECKHUE
cBoMcTBa xeneza. OKCUIbI,
TUAPOKCHUBI U COJIU XKene3a
(IT) u xenesa (III), ux
COCTaB, CBOMCTBA U
nojydyeHue. XuMHUYECKUN
SKCIIEPUMEHT:

YcranaBnuBaTh
NPUYUHHOCIEICTBEHHYIO
CBSI3b: CTPOCHHE
BEILIECTBA — CBOKMCTBA
— MPUMEHEHUE — Ha
npuMepax n3y4aeMbIX
BellecTB. Pacno3HaBaTh
C TIOMOIIIBIO
Ka4E€CTBEHHBIX PEAKIIUI
HWOHBI METAJIJIOB:
MarHusl, KaJIbIus,
ATIOMUHHS, [IMTHKA,
xenesa (II) u xxenesa
(TI1), memu (11).
Jloka3pIBaTh
aM(pOTepHBI XapakTep
OKCHUJIOB U THJIPOKCHJIOB
AITIOMHUHUS U LIUHKA.
[InanupoBath u
OCYILIECTBIISATH HA
MPAKTHKE XUMUYECKUE
JKCIIEPUMEHTHI,
MPOBOAUTH HAOIIOICHUS,
JIeNIaTh BBIBOJIBI 110
pe3yabTaTam
SKCIIEPUMEHTA MIPU
IPOBEJICHUU
71a00PATOPHBIX OTBITOB U
MPAKTHYECKUX padoT.
CrnenoBath mpaBuiiaM
6e3omacHoi paboThl B
naboparopuu mpu
UCII0JIb30BAHUU
XUMUYECKON MOCYIbI U
000pyI0BaHUS.




JeMoHCTpauu:
Ocobennoctu
B3aMMOJICVCTBHS OKCHJIA
KaJIbLIUsI ¥ HATPHUS C BOJOU
(BO3MOXHO MCTOJIB30BAHUE
BUJICOMATEPHUAIIOB).
OkpamvBanue TIaMeHu
WOHAMHY HATPHS, KA U
KaJb1us (BO3MOYXKHO
HCTIOJIb30BAHNE
BHJIEOMATEPUATIOB)
Hccnenosanne cBOUCTB
*k€cTkol BoJbl. [Tporecc
TOPEHUS JKeJie3a B
KHUCJIOpoJie (BO3MOYXKHO
HCTIOJIb30BAHNE
BHJICOMATEPHAJIOB).
JlaGopaTopHBIE OTIBITHI:
[IpoBenenne KkauyecTBEHHbIX
peakuuii Ha HOHBI (MarHus,
KaJbIUsl, AIFOMUHMUS,
IMHKa, xxenesa (II) n
xenesa (111), meam (1D),
OTHCaHKE MPU3HAKOB UX
nporekanus. MccrnenoBanue
aM(pOTEepHBIX CBOICTB
TUAPOKCUIA ATIOMUHUS U
TUAPOKCUA IUHKA.
[IpakTnueckue padboThi: No
6. JKécTtkocTh BOIBI U
MeTobl €€ ycTpaHeHus. Ne
7. Peruenue
IKCIIEPUMEHTATBHBIX 3a7a4
1o teMe «Baxuenmune
METaJUTbl ¥ UX

IIpousBoauTh
BBIYHCIICHUS 110
XUMHYECKUM
YPaBHEHUSIM.
VYyacTBOBAaTH B
COBMECTHOH padoTe B
nape WM rpyme.
BricTpanBars
pa3BEPHYTHIE
MUCbMEHHBIE U YCTHbBIE
OTBETHI C OIIOPOM Ha
uH(pOpPMaLHIO U3
yueOHHMKa U CIIPaBOYHBIX
MaTepuasoB, FPAMOTHO
HCII0JIb30BATh
W3YYEHHBIN TOHATUIHBINA
amnmapar Kypca XuMuu




COCTMHEHUS.
Beruucnenus: o
YpaBHEHUSIM XUMUYECKUX
peaKuuii, €CJii OJJUH U3
peareHToB JaH B U30BITKE
WJIM COJICP>KUT MPUMECH;
MAaCCOBOM J0JIM BBIXOJA

MIPOJIyKTa peakiuu
Paznen 4. Xumus u
OKpY:Kaoas
cpena
4.1 BemectBa n BemectBa u matepuainsl B XapakTepu3oBaTh pPOJIb bubnuoreka [IOK

MaTCpHrajibl B )KU3HU
YCJI0BCKa

MOBCEIHEBHOMN KU3HU
genoBeka. be3omacHoe
HCITOJIH30BaHNE BEIIESCTB 1
XUMHUYECKUX PEAKIINH B
owITy. [lepBas momoIp pu
XHUMHYECKHUX 0KOTrax u
OTpaBJICHUSIX. XUMUUYECKOE
3arpsi3HEHUE OKPYKarolen
cpenbl (mpeneapHas
JIOITYCTUMAasi KOHIICHTpaIUst
BemecTB. Pons xumum B
PEIICHUH YKOJIOTHUYECKUX
npobaeM. XUMUYECKUN
SKCIIEPUMEHT:
JemoncTpanuu: M3yuenue
00pa3IoB MaTepHAIIOB
(cTexy0, CIIaBbl METAJIOB,
MOJIMMEPHBIE MAaTEPUAIIBI)

XHUMHHU B pa3JIMIHBIX
chepax nesaTenTbHOCTH
JIFOJICH, OCHOBHEIC
BEILIECTBA M MATEpUAJIbL,
MIPUMEHSEMBIE B KU3HU
COBPEMEHHOTO
yenoBeka. OObICHATD
ycIoBuUsl 6€30MaCHOTO
HCII0JIb30BaHNUs BEILIECTB
Y XUMUYECKUX PEaKIIMi
B ObITYy. AHAJIM3UPOBATH
Y KPUTUYECKU
OLICHUBATH
UH(GOPMAIIUIO O BIUSHUU
MPOMBILIIEHHOCTH,
CeJIbCKOIO XO351CTBa,
TPaHCIIOPTA U Jp. Ha
COCTOSIHUE OKPYKAIOIICH
cpensl. YMeTh
OKa3bIBaTh MEPBYIO
MOMOILIb NTPU
XUMHUYECKUX 05KOrax U
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OTpaBJICHUSX.
[IpuHrMars ygactue B
o0cyx1eHun mpoodiieM
XUMHUYECKOU U
IKOJIOTUYECKON
HaIpPaBJIEHHOCTH,
BbBICKa3bIBaTh
COOCTBEHHYIO MO3UIINIO
o npobieme u
npeJyiaraTb BO3MOKHBIE
IIYTU €€ peleHUs

OBLLEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME
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YYEBHO-METOINUYECKOE OBECIHHEYEHUE OBPA30OBATEJIBHOI'O

MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

1. O.CTI'abpuensn, W.I'.Octpoymon, C.A.CnankoB Xwumwus. 8 kiacc. Y4eOHUK
0011e00pa3oBaTeIbHbIX OPraHu3alui

2. 0O.C.I'abpuensH Xumus. PaGouast rerpanp 8 kiacc

3. O.CrIaopumensa, W.I.Ocrpoymon, C.A.CmaakoB Xumus. 9 ximacc. YUeOHHK
0011e00pa3oBaTeIbHbIX OpraHu3alui

4. 0O.C.I'abpuensn Xumus. Pabouas TeTpaap 9 kimacc
METOJINYECKHUE MATEPHAJIBI IJISA YYUTEJISA

1. O.C.I'abpuensa Xumus. Metoanueckoe mocodue st 8 kiacca.
2. O.C.I'abpuensa Xumusi. Meroandeckoe mocodue s 9 kimacca.
3. O.C.I'abpuensa Xumusi. COOpHHK 3a7a4 ¥ YIPaXKHEHUH 8 Kitacce

4. O.C.I'abpuensta Xumus. COOpHUK 3a/1a4 ¥ yIIpaKHEHUH 9 Kiacc

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

1. BUBJIMOTEKA I[HOK
2. POII

3. AKJIACC

JUIA

JUIA






