MUHUCTEPCTBO NPOCBEIEHUS POCCUMCKOM ®EAEPALIMUA
MunucreperBo odopasoBanns U Haykn Kanyskekoii o01actn
ManosipociaBeukasi paiioHHasi A IMHHHCTPALHS MYHHUHNAJILHOIO paioHa
"MaJiosipociaBeukuii paiion"'

MKOY Ilanckasi miKo/JIa-HHTEPHAT

PACCMOTPEHO YTBEPX/IEHO

Ha 3aC¢JlaHHuH
METOJUYECKOI'O COBETA

IIKOJIBI

[TpoTokon Ne 1
ot «30» aBrycra 2023 r.

g gy

PABOYAS NIPOI'PAMMA
(ID 3894782)

y4yednoro npeamera «Xumusi. ba3oBblii ypoBeHb»
AJis oby4yaomuxcs 8 — 9 kiiaccon

nepesHs Ilanckoe, 2023 roa



denepanbHas padovas mporpaMma | Xumus. 8—9 kinaccel (0a30BbIl YPOBEHD)

COJIEP KAHHUE

T OSCHUTETBHAST BATTHCKA . evvrenenensensensensensensensensensensensensensensensen e e e e e sensensensensenrens 3

COIECPIKAHUE OOYUCHUS «....vvveeeeiirreeeeesannreeeaessassseeeessasnnneeeesansneeeeesaasnnneeeesannnnneeesannnneeeeans 7
o 30 7 £ o] c R 7
10 18 74 £ Lol o 10

HJIaHI/IpyeMBIe PE3YIbTATBI OCBOCHUA MMPOTrPpaAMMBI 110 XUMHUHU Ha YPOBHC OCHOBHOT'O

OOTIIETO OOPABOBAHUS. ... uuevvveeeeeeeaeesssaassestssseeeaaaaesssaassstssseeaeaeeesssaassnsssseseeaaaeessaaannsnnnes 15
JIMUHOCTHBIC PEBYIIBTATBL .. .vvvvteeeessisustrrneeeeseeesessaasnnsssseeeeeeessssasnnnnnnseeeeeeeeesassnnnnnneees 15
METaNPEIMETHBIE PEZYIIBTATBL .......euivsrreeeeeeeeesssaasnsnssseeeteeeesssssssnnnnseeeeeeeeeessannnnnnnes 16
TIPEAMETHBIC PEBYITBTATBL. .. ..ceteeeessisuiirreeeeeaaeesessaasinsssseee e e e e s s s s s e e e e e e e e e s s s snnnnnneees 18

TEMATUUECKOE TITAHUPOBAHIE ....ceeeeeiiesinrrreeereeeesssaaasnsnsssseeeeeesssssssnnnnsseseeeeeeessssannnnnnes 22
8 KITACC 1ttt 22



denepanbHas padouas nporpamma | Xumus. 8—9 kiaacchl (0a30BbIl YPOBEHD)

OenepanbHas paboyasi mporpaMma Mo y4eOHOMy mnpeaMetry «Xumus» (0a30BbIi
ypoBeHb) (mpeameTHass o00gacTh «ECTECTBEHHO-Hay4YHbIE MPEIMEThI») BKIIOYAET
MOSICHUTEINIBHYIO 3aMUCKY, COACpKaHue 00yUeHUs, TNIAHUPYEMbIE PE3YIbTaThl OCBOCHUS
MIPOrpaMMBbl 110 XUMHUHU, TEMATHUYECKOE TUIAHUPOBAHUE.

[losicHuTenbHAsT 3amucKa OTpa)kaeT OOIIMe IEeNMM M 3aJayd U3Y4YeHUsS XUMHH,
XapaKTEPUCTUKY TCUXOJOTHUYECKUX MPEANOChUIOK K €€ H3YyYEeHHUIO O0yYaroluMHUCH,
MECTO B CTPYKType Y4YeOHOro IUlaHa, a TaKXke MOAXOAbl K OTOOpY CcoJep:KaHus,
K OIPENICNICHUIO IJIAHUPYEMBIX PE3YyJIbTaTOB.

Conepxanue oOy4YeHHUsT paCKpbIBa€T  COJEpXKATENIbHBIC JIMHUU, KOTOPbIC
npeaaratoTes Juisi 00s13aTeNbHOr0 U3y4YeHHsI B KaXK/IOM KJIacce Ha YPOBHE OCHOBHOIO
o01iero oOpa3oBaHusI.

[Inanupyemble pe3yiabTaTbl OCBOCHHS MPOTPAaMMbl 1O XUMHUU BKIHOYAIOT
JUYHOCTHBIC, METANpEJIMETHBIC PEe3yJabTaThl 32 BECh IMEPUOJ] OOYUYCHUS HA YPOBHE
OCHOBHOTO 0011Iero 00pa3oBaHUs, a TaKKe MPEeIMETHbIE JTOCTHXKEHHS 00ydarolerocs
3a KaXbIi Toj1 00ydeHUsI.

HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o XMMHUHM Ha YPOBHE OCHOBHOTO OOIIEro 0oOpa30BaHMs COCTaBIEHA
Ha OCHOBE TpeOOBaHUN K pe3yibTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTelbHOMN
mporpaMMbl OCHOBHOTO o0Imiero oOpa3zoBanus, mnpenacraBieHHeix B ®I'OC 00O,
a Takke Ha OCHOBe (eaepanbHOM pabouell HporpaMMbl BOCHUTAHUS M C Y4ETOM
KOHIENIMN TMpenojaBaHusl ydeOHOTro mpeameTa «XUMHS» B 00pa30BaTeNbHBIX
opranuzanusax Poccuiickon denepamnuu.

[Iporpamma mo xumuM paspaboTaHa ¢ IEIbI0 OKa3aHUS METOAMYECKOU MOMOIIH
YUUTENIO B CO3/IaHNU paboyeil mporpaMMbl IO y4€OHOMY MPEIMETY.

[Iporpamma mo xumun Aa€T MpeCTaBICHHUE O MEIAX, O0IIel CTpaTeruu 00yUYeHusl,
BOCIIUTAaHUSI W  PAa3BUTUA OOYYAIOIMIUXCS CPEACTBAMH  y4yeOHOro TpeaMmeTa,
YCTaHaBIIMBAaE€T  00s3aTeIbHOE  MPEIMETHOE  COAEpKaHue,  IpeAyCMaTpUBAET
pacrpeeneHue ero no KiaccaM U CTpPYKTYpUPOBAHUE 110 pa3eiaM U TeMaM MpOorpaMMbl
[0 XWMHH, OIpEAeisieT KOJIMYECTBEHHbIE W KAUYECTBEHHBIE XapaKTEPHUCTUKU
COJIEpKaHMsI, PEKOMEHIYEMYIO IOCJIEeI0BaTEIbHOCTh H3YUYECHUS XUMHUU C Y4ETOM
MEXKIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBSI3€il, JOTMKM y4eOHOro mpoliecca,
BO3PACTHBIX OCOOEHHOCTEH O0O0ydYaronuxcs, OIpeaAeNnseT BO3MOXXHOCTH TIpenMeTa
JUTSL peanu3anuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTelbHOMN
MporpaMMbl Ha YpPOBHE OCHOBHOIO OOIEero oOpa3oBaHMs, a Takxke TpeOOBaHMI
K pe3yibTaraM OOy4eHHUsl XMMHUU Ha YpOBHE €€l M3ydeHUsl MpeaMeTa U OCHOBHBIX
BHJIOB y4€OHO-TIO3HABATEIIbHOM JACATEIBHOCTH 00YUYaAIOIIErocs M0 OCBOCHHIO YIEOHOTO
COJIepXKaHusl.
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3HaHUE XUMHHM CIYKUT OCHOBOM 1Jii  (OpPMUPOBAHUS  MHUPOBO33PECHUS
oOyyaroierocsi, €ro MpeACTaBICHU O MaTepPUATILHOM €IMHCTBE MHUpPA, BAXHYIO POJIb
urpatoT GopMUpyeMble XHUMHEH TMPENCTAaBICHUS O B3aMMOIIPEBPAILCHUSIX SHEPrUU
1 00 DHBOJIONMM BEIIECTB B TMPHUPOJIC, O MyTAX PEHICHUS TI00AIbHBIX MPOOIEeM
YCTOMYUBOIO pAa3BUTUS YEJIOBEYECTBA — CBHIPHEBOW, HHEPreTUYECKOM, NUIIECBOU
1 9KOJIOTUYECKO# 6€30MacHOCTH, MPo0JIeM 3paBOOXPaHEHUS.

N3yuenue xumuu:

CIOCOOCTBYET pealn3alii BO3MOXKHOCTEHM JJIsi camMOpas3BUTUA U (DOpMUpPOBaAHUS
KyJIbTYpPbl TUYHOCTH, €€ 001Iel U PYyHKIIMOHATLHON I'PaMOTHOCTH;

BHOCUT BKJaJ B (OPMUPOBAHUE MBIIUICHUS W TBOPYECKUX CIOCOOHOCTEM
oOydJaromuxcs,  HABBIKOB WX  CaMOCTOSITEIbHOM  y4eOHOM  JesTeIhbHOCTH,
OKCIEPUMEHTAIBHBIX M HUCCIEIOBATENbCKUX  yYMEHUH,  HEOOXOJMMBIX  Kak
B MTOBCEIHEBHOM KU3HH, TaK U B MPOGHECCHOHATBHOU IESATEIHLHOCTH;

3HAKOMHUT CO CIIEIU(PUKON HAYIHOTO MBITIUICHUS, 3aKJIa/IbIBACT OCHOBBI 1IEJTIOCTHOTO
B3MUIsSiJa HA €JUHCTBO MPUPOJBI W YEJIOBEKA, SBIACTCS OTBETCTBEHHBIM 3Tariom
B (hOpMUPOBAHHUH €CTECTBEHHOHAYYHON I'PAaMOTHOCTH 00 yJarONIUXCS;

crocoOCTByeT (hOPMUPOBAHUIO IIECHHOCTHOTO OTHOIIICHHS K €CTECTBEHHO-HAYYHBIM
3HAHUSM, K MPUPOJIEC, K YEJTOBEKY, BHOCUT CBOW BKJIAJ[ B KOJOTHYECKOE O0Opa3oBaHUE
00yJaronuxcsi.

JlanHble HampaBieHUss B OOYyYEHUM XHUMHUU OOECMEYMBAIOTCA CHEIU(PUKON
coJiep KaHus yueOHOTO MpeAMETa, KOTOPBIN SIBJISETCS MeJaroruyecku aganTHPOBaHHBIM
oTpakeHHeM 0a30BOM HaAYKH XMMUU Ha ONPEIEeNEHHOM dTare €€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOTO 0O0IIero oOpa3oBaHHs OPHEHTHUPOBAH
Ha OCBOCHHE OOYYaIOIIMMHKCS CHUCTEMbI TEpPBOHAYATIBHBIX TOHATUNA XWMHH, OCHOB
HEOPraHMYECKON XMMHUHM U HEKOTOPBIX OTAEIbHBIX 3HAYUMBIX MOHITHH OpPraHUYEeCKOU
XUMUHU.

CtpykTypa coaepkaHus MpOrpaMMbl MO XUMHUU CPOPMUpPOBaHA Ha OCHOBE
CUCTEMHOI0 MoJxo0/a K €€ nzydeHuto. Coaep:kaHue CKIagbIBA€TCs U3 CUCTEMbI TOHATUI
0 XMMHUYECKOM 3JIEMEHTE U BEIIECTBE M CUCTEMBI MOHATUA O XMMUYECKOM PEAKLIHH.
O6e 5T cHCTeMBbl CTPYKTYpPHO OPTaHHU30BaHBI MO MPHUHIMIY TOCIEI0BATEIHHOTO
Pa3BUTHS 3HAHHUM HA OCHOBE TEOPETUUYECKUX ITPEACTABICHUN PA3HOTO YPOBHS:

ATOMHOMOJIEKYJISIPHOT'O YUYEHHSI KaK OCHOBBI BCEI'0 €CTECTBO3HAHUS,

[Tepunonnueckoro 3akona /[.1. MenaeneeBa kak OCHOBHOI'O 3aKOHA XUMHU;

YYEHHUSI O CTPOCHUU aTOMa U XUMHUYECKOU CBSA3U;

MPEICTaBICHUN 00 IIEKTPOJIUTHUECKON AUCCOIMAIINH BEIIECTB B paCTBOpax.

TeopeTnueckre 3HaHUS PACCMATPUBAOTCS. HA OCHOBE SMIIUPUYECKH MTOTYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCJIEIOBATEIBHO OT OJHOTO YPOBHS K JIPYTOMY,
BBITIOJIHSASL (PYHKUUM OOBSICHEHHWS M TPOTHO3UPOBAHUS CBOWCTB, CTPOCHUSI W
BO3MOXHOCTEN MPAKTUYECKOTO PUMEHEHUS U TIOJIYYEHHS U3y4aeMBbIX BEILIECTB.
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OcBoeHue mporpamMmsbl 0 XUMHH CHOCOOCTBYET (POPMHUPOBAHUIO MPEICTABICHUS
O XUMHYECKOW COCTaBJIAIOLIEH HAy4YHOW KapTUHBI MHUpa B JIOTHMKE €€ CUCTEMHOUN
MPUPOABI, HEHHOCTHOIO OTHOLIEHUS! K HAYYHOMY 3HAHUIO U METOJIaM MO3HAHMS B HAYKE.
N3yyenne XuMuu MPOUCXOAUT C MPUBJICUCHUEM 3HAHUI U3 paHee U3yUYECHHbBIX y4eOHBIX
npeamMeToB: «OKpyxkamuil Mup», «buonorus. 5—7 knacce» n «duznka. 7 Kiaacey.

[Ipy M3y4eHUM XUMHUU MPOUCXOAUT (POPMHUPOBAHUE 3HAHUN OCHOB XMMHYECKOM
HAayKd Kak OOJIaCTU COBPEMEHHOI'O €CTECTBO3HAHUS, NPAKTUUECKOW AesATENbHOCTU
YyelloBeKa M KaK OJHOr0 M3 KOMIIOHEHTOB MHUPOBOM KyJIBTYphl. 3ajaya y4eOHOTo
npelMeTa COCTOMT B (DOPMUPOBAHMM CHCTEMbl XMMUYECKUX 3HAHUM — Ba)KHEUIIUX
(akTOB, MOHATUN, 3aKOHOB U TEOPETHUECKUX MOJIOKEHHH, JOCTYMHBIX 0000LIEHUMN
MHUPOBO33PEHUYECKOT0 XapaKkTepa, si3blka HayKd, B NMPHUOOIIEHUH K HAYYHBIM METOJIaM
NO3HAHUS TPU H3YYEHUM BEUIECTB M XHMMUUYECKHX peakuuil, B (HOPMUPOBAHUU
U Pa3BUTUM TNO3HABATEIbHBIX YMEHHMH M HUX MPUMEHEHUU B y4eOHO-TIO3HABaTEIbHOM
U y4eOHO-HCCIIeIOBATENILCKON  JESATENbHOCTH, OCBOEHUU TMpaBUi  0€30MacCHOTO
oOpalleHusi C BEIIECTBAMH B MOBCEAHEBHOM KU3HU.

[Ipy wu3ydyeHHMM XMMHHM Ha YpPOBHE OCHOBHOTO 00IIero o0pa3oBaHUs Ba)KHOE
3HauYEHUE MPUOOPENIH TaKHe 11eJ1, KaK:

dbopmMupoBaHue WUHTEJUIEKTYaJIbHO pa3BUTON JMYHOCTH, rOTOBOM
K €aM0o0Opa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPHUHATHUIO PEIICHHH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM SKU3HU;

HAIPaBJICHHOCTh OOyYEeHHS Ha CHCTEMAaTHYeCKoe MPHOOIIeHHE O0yJaronmxcs
K CaMOCTOSITEJIbHOM IO3HABATEJIbHOW AEATEIbHOCTH, HAYYHBIM METOJAaM IO3HaHUs,
(GbOpMUPYIOIIMM MOTHUBAIIMIO U Pa3BUTHE CITIOCOOHOCTEH K XUMHUH;

obOecrieueHre yCIOBUM, CIIOCOOCTBYIOIMMX MPUOOPETCHUIO 00YUYaIOIITUMHUCS OIbITa
pa3HOOOpa3HON JESITeNbHOCTH, IO3HAHUS W CAMOIIO3HAHMS, KIIOUYEBBIX HABBIKOB
(KITHOUEBBIX KOMIIETEHIIMI ), UMEIOIIUX YHUBEPCAJIBbHOE 3HAYCHUE JJIS1 PA3JIMYHBIX BUIOB
NEeSATEIbHOCTH;

dbopmupoBanue oOmiel (QyHKIIMOHATBHON W €CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH,
B TOM YHCJI€ YMEHUN OOBSACHATH U OLIEHUBATH SIBJICHUS OKPY>KAIOILIETO MUPA, UCTIOIb3Ys
3HAHUS U ONBIT, MOJYYEHHbIE MPU U3YYEHUH XUMHUH, MPUMEHSATh UX IPU PELICHHUU
npo6JieM B TOBCEIHEBHOM KU3HU U TPYIOBOH 1€ATEIbHOCTH;

GopmupoBaHue y OOy4yarOmMXCS TyMaHUCTUYECKHX OTHOLICHUM, MOHUMAaHHUs
[EHHOCTH XUMHUYECKMX 3HAHMWA JJI BbIPAOOTKH HKOJIOTUYECKU LIEJIecOo00pa3HOro
MOBEACHUS B OBITY U TPYZAOBOU AEATENBHOCTU B LIETSAX COXPAHEHHS CBOETO 370POBbS U
OKPY’KAIOWIEH MPUPOJHON CPEbI;

pa3BUTHE MOTUBAIMM K OOY4YEHHUIO, CHOCOOHOCTEH K  CaMOKOHTPOJIIO
Y CAMOBOCIHMTAHUIO HA OCHOBE YCBOEHUS 00IIEUETI0BEUYECKUX LIEHHOCTEM, TOTOBHOCTH K
OCO3HAHHOMY BbIOOpY PO UJIS U HAMPABIEHHOCTH JAJIbHENIIEro 00yUYeHHs.

OO0miee YMcIO YacoB, PEKOMEHIOBAHHBIX I HM3ydeHUs xumuu, — 136 dacos:
B 8 Kilacce — 68 yacoB (2 yaca B HeJlento), B 9 kitacce — 68 yacoB (2 yaca B HEZIEIO).
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JIist KaKJ10T0 Kjacca MpeAyCMOTPEHO pe3epBHOE yueOHOE BpeMsi, KOTOPOE MOKET
OBITh UCTIOJB30BAHO YYACTHUKAMH 00pa30BaTEIbHOTO MpoLecca B LENsAX (GOopMUpOBaHUS
BapUaTUBHOM COCTABIAIOIIEH COolepKaHUsI KOHKPETHOM paboueil mporpaMmsl. [Ipu 3ToM
oOs3aTenbHasi (MHBApUMAHTHAsl) YacTh COJEpPXKAHUS MpEeaMeTa, YCTAHOBJIEHHAS
MpUMepHON paboueil MporpaMmoil, u BpeMsi, OTBOJMMOE Ha €€ U3y4YEeHHE, JOJKHBI OBbITh
COXPAaHEHBI MTOJTHOCTHIO.
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COIAEPKXAHUE OBYYEHUA

8 KVIACC

IlepBoHayaIbHbIe XUMHYECKHUE IOHATHUS

[Ipenmer xumun. Ponp XuMuu B )KU3HU YEJI0BEKA. XUMHUS B CUCTEME HayK. Tena u
BemecTBa. OU3NYECKUE CBOMCTBA BELIECTB. ArperaTHoe coCTosiHue BeuecTB. [loHsaTHe
0 METOoJlax TMo3HaHWs B XuMuU. YucThie BemiecTBa U cMmecu. CriocoObl pazieneHus
cMece.

ATOMBI M MOJIEKYJIbl. XUMHUYECKHUE 3JIEMEHThI. CUMBOJIBI XUMUYECKHX JIEMEHTOB.
ITpocThie U CI0XKHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunueckas ¢opmyna. BameHTHOCTP aTOMOB XMMHYECKHX JJEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BemiecTB. OTHocHTenIbHAss aTtoMHas Macca. OTHocUTEIbHAs
MOJIEKYJIsIpHas macca. MaccoBas 10JIs1 XUMHUYECKOTO 3JIEMEHTA B COCIMHECHUMU.

KomnuectBo Bemecta. Monb. MoisipHas macca. B3auMoCBsI3b KOJIMYECTBA, MACCHI
U 4YuCJa CTPYKTYpPHBIX €IMHHI] BemiecTBa. Pacuérel mo QopMmynaM XHUMHYECKHUX
COECIUHEHUH.

OuU3NYECKUE U XUMUYECKUE SBJIICHUSI. XUMHUUECKas peakius u €€ nNpu3Haku. 3aKOH
COXpaHEHMsI MacChl BEIIECTB. XMMHUECKHEe ypaBHeHUs. Kmaccudukanus XuMHUECKUX
peakiui (CoeNMHEHUs, Pa3IoKEHHUs, 3aMeIIeHHs, OOMEHa).

Xumuueckuti sKCnepumenm:

3HAKOMCTBO C XUMHYECKOH IOCYyIOH, MpaBuUiaMu padoOThl B J1a0OpaTOpUu U
npuéMamMu oOpalleHuss ¢ JabopaTOPHBIM O0OpYTOBAaHHWEM, HM3YUYEHHE U OIMCAHUE
(bU3UIECKUX CBOMCTB OOpa3IOB HEOPraHWYECKUX BEIIECTB, HAOIIOCHHE (PU3UICCKUX
(u1aBneHue BOCKa, TasHUE JIbJla, pACTUPAHUE caxapa B CTYNKE, KUIIEHHE U KOHAEHCALUS
BOABbI) W XUMHYECKHX (TOpEHUE CBE€UYM, IMPOKAJIMBAHHE MEJIHOM IPOBOJIOKH,
B3aMMOJICHCTBHE Mejla C KHCIOTOW) SIBJICHUH, HAOIIOJEHHWE W OIMCaHHWE MPU3HAKOB
NPOTEKAHUS XUMHYECKUX peakuuil (pas3iokeHue caxapa, B3aUMOJCUCTBHUE CEPHOM
KHUCJIOTBI C XJopuaoM Oapus, pasnoxeHue rujapokcuna menu (II) mpu HarpeBanuw,
B3aMMO/JICHCTBHE Kele3a ¢ pacTBopoM coiu Menu (II), m3ydenne cnocoboB pazaeneHus
cMecedd (c TIOMOIBI0O MarHuTa, (UIBTPOBaHHWE, BHIIAPUBAHUE, IUCTUIUIALINS,
xpomatorpadus), TPOBEICHUE OYHCTKH MOBAPEHHOW CONH, HAOIIOJEHHWE W OMHCAHUE
pe3yJbTaTOB MPOBEACHUS OMNbITA, WUIIOCTPUPYIOMIETO 3aKOH COXPAHEHHUS MaccChl,
CO3JIJaHHUE€ MOJIeNIel MOJIEKY (IIapOCTEPIKHEBBIX).

BaxHeiue npeacTaBuTe M HEOPraHUYECKUX BeleCTB

Boznyx —cmeck razos. Coctas Bo3ayxa. Kuciopoa — 3;€eMeHT 1 IPOCTOE BELECTBO.
Haxoxnenue kuciopona B npupoie, GU3MYECKUEe U XUMHUYECKHUE CBOWMCTBA (peakuuu
ropenusi). Oxcunpl. I[lpumenenne xkuciopona. CrocoObl TMOMYYEHHUS] KUCIOPOJa
B JlabopaTopur U HOpoMbllUieHHOCTH. KpyroBopoT kucimopona B mpuponae. O30H —
aJuIo0TpoIHas MOAU(DUKALIUS KUCTOPO/Ia.
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TemnoBoil 3P(HEeKT XUMUYECKOH pPEaKUuu, TEPMOXMMHYECKUE YpPaBHEHMs, 3K30-
U DHIOTEPMHUYECKHE peakuuu. TOIUIMBO: yrojdb W METaH. 3arpsA3HEHUE BO3AyXa,
YCWIEHHE MAPHUKOBOIO 3 Pekra, pazpyluieHue 030HOBOIO CIIOSL.

Bonopon — smeMmeHT M mpocrtoe BemecTBo. HaxoxaeHne Bomopoaa B IPHUPOJIE,
¢usznueckre U XUMHYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOObI nomydeHus. Kucmorsl u
COJIN.

MoutsipHblilt 00bEM ra3oB. PacuéThl 10 XUMUYECKUM YPAaBHEHUSM.

dusnyeckue cBoMcTBa BoAbl. Bona kak pactBopurens. PactBopsl. HackleHHuslie u
HEHACBIIIEHHBIE pacTBOphl. PacTBOpUMOCTH BelllecTB B Boje. MaccoBast 10Ji BELECTBA
B pacTBOope. XMMHUYECKUE CBOMCTBA BOAbl. OcHOBaHusA. Ponb pacTBOpOB B mpupone u
B J)KM3HU 4esloBeKa. KpyroBopot Bo/bI B IpUpoe. 3arpsa3HeHUe NPUPOAHbIX Bod. OxpaHa
Y OYMCTKa MPUPOIHBIX BOJ.

Knaccudukanuss Heopranuueckux coenuHenuid. Oxcuabl.  Knaccudukanms
OKCHJIOB: coJjieoOpasyromiue (OCHOBHBIE, KHUCJIOTHBIE, am(poTepHbIL) U
HecoseoOpasyromue. Homenknatypa okcuaoB. dusnueckue M XUMUYECKHUE CBOMCTBA
okcu0B. [lonyuyeHne oKCUaOB.

OcnoBanusi. Knaccudukausi ocHOBaHMil: MIETOYM U HEPACTBOPUMBIE OCHOBAHMS.
Homenkmarypa ocHoBanuii. DOU3NYECKHE M XHMHUYECKHE CBOWCTBA OCHOBAHUM.
[Tomydyenue 0oCHOBaHUM.

Kucnorel. Knaccudukamus xuciaor. Homenknatypa xucior. dusumyeckue u
XUMHUYECKHE CBOMCTBA KUCIOT. Psax aktuBHOCTM MetaiuioB H.H. bekeroBa. [lonyuenue
KHCJIOT.

Comu. Homenknatypa coneil. @Du3nMyecKkue MU XUMHUYECKHE CBOMCTBA COJIEH.
[Tomyuenue comnen.

I'eneTnueckas CB3b MEXY KJIIACCAMHU HEOPTAHUYECKUX COCTMHEHUN.

Xumuueckuti sKcnepumenm:

KaueCTBEHHOE OIPENIEICHUE COJEpkKaHUg KUCIOpoAa B BO3AYyXe, IOJIY4YEHHUE,
coOupaHue, pacro3HaBaHUE W HU3YYEHHWE CBOWCTB KHUCJIOpOAa, HAOI0aeHNE
B3aMMOJIEHUCTBUS BEUIECTB C KUCIOPOJAOM M YCIOBHUS BO3HMKHOBEHHS M MPEKPAILCHHS
ropeHusi (Tokapa), O3HaKOMIJIEHHE C 00paslaMu OKCHJIOB M OIHUCAHUE WX CBOWCTB,
MoJiyyeHue, coOMpaHHe, paclo3HaBaHUE M H3YyYEHHE CBOWCTB BOJIOpOJa (TOpeHue),
B3aumojieiictBue Bojopoaa ¢ okcugoM Meau (II) (BO3MOXKHO HCHOJIb30BaHUE
BUJIEOMATEPHAIIOB), HabIt0IeHNE 00Pa3II0B BEMIECTB KOJTUIECTBOM 1 MOJIb, HCCTIETIOBAHUE
0COOEHHOCTEHW PACTBOPEHHUS BEIIECTB C PA3IUYHONW PACTBOPUMOCTHIO, TIPUTOTOBIICHUE
PaCTBOPOB C OINPEACTEHHON MACCOBOM JI0JIEH PAaCTBOPEHHOIO BENIECTBA, B3aUMOICHCTBHE
BOJAbl C MeTajulaMu (HaTpueM ©  KajibliieM) (BO3MOXKHO  HMCIOJIb30BAHUE
BUJIEOMATEPUAIIOB), HCCIEAOBaHUE OOPa30OB HEOPTaHWYECKUX BEIIECTB PA3ITHMUHBIX
KJIaCCOB, HAOJI0/ICHNE U3MEHEHHS OKPACKU MHAMKATOPOB B pACTBOPAaX KUCJIOT U IIEJI0YEH,
u3ydeHne B3ammojercTBus okcuaa menu (I1) ¢ pacTBopoM cepHOH KHCIIOTBI, KACIOT
C MeTaUlaMH, PEAKIUN HEWTpan3aluu, IOJIYy4YEeHHUE HEPACTBOPHMBIX OCHOBAHMHIA,
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BBITECHEHUE OJHOI'0 METajlla APYyTUM U3 pacTBOPaA COJIM, PELICHUE dKCIEPUMEHTAIBHBIX
3a71a4 1o teMe «BakHenImne Ki1acChl HEOPraHUYECKUX COCTUHEHUI.

Ilepuoanuyeckuii 3akoH u Ilepumoaumyeckasi cucreMa XUMHYECKHX 3JJIEMEHTOB
A.N. MengeaeeBa. CtpoeHue aToMoB. XHMHYECKass CBsA3b. OKHCIMTEIBHO-
BOCCTAHOBHUTE/IbHbIC PEAKIMH

[lepBble MOMBITKH KIaCCU(PUKALMU XUMHUYECKUX 3JIeMeHTOB. [loHsTHE O rpymnmax
CXOJHBIX 3JIEMEHTOB (IIEJIOYHbIE U LIEJIOYHO3EMETbHBIE METAJUIbI, TAJIOT€Hbl, UHEPTHbBIE
ra3bl). DJIEMEHTbI, KOTOpbIe 00pa3ytoT aM(pOTEPHbIE OKCUIBI U THIPOKCUBI.

Ilepuognuecknii 3akoH. llepuognueckas cucremMa XHUMUYECKHX JJIEMEHTOB
J.W. MenneneeBa. Koporkonepuoanas u jiuHHonepuoaHas ¢opmsl [lepuoguueckoit
cucTeMbl XUMHU4eCKuX 3neMeHToB [[.1. Menneneesa. [lepronas! u rpymmnsl. Pusnyeckui
CMBICJI IOPSAIKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYMIIBI DJIEMEHTA.

Crpoenue aromoB. CoctaB aTOMHBIX saep. M3otombsl. OneKTpoHbl. CTpoeHHe
AJNIEKTPOHHBIX 000JI0YEK aTOMOB mepBbIX 20 XUMHUYECKHX 3JIeMeHTOB llepuoandeckoit
cucteMbl JI.MI. MenaeneeBa. XapaKTepUCTHKAa XUMHUYECKOTO JJIEMEHTA II0 €ro
nonoxeHuto B llepuonnueckon cucreme [[.1. Menneneesa.

3aKOHOMEPHOCTH HW3MEHEHHsI paauyca aTOMOB XUMHUYECKHUX DIJIEMEHTOB,
METAJUIMYECKUX U HEMETAJITIMYECKUX CBOMCTB M0 TPYIIaM U HEPUOIAM.

3nauenue Ilepuogmueckoro 3akoHa u Ilepmoanveckoil CHUCTEMBI XUMHUYECKHUX
AJIEMEHTOB ISl pa3BUTHUS Hayku U npakTuku. J[.J1. MenaeneeB — yu€HbIN U IpakIaHHH.
Xumuueckass  cBsi3b. KoBaneHTHass  (MOJsipHas W HEMOJNSpHAas)  CBA3b.

QHGKTPOOTPI/IIIaTGJILHOCTL XUMHMYECKUX JIeMeHTOB. MoHHAas CBSA3b.
Crenenb oxuciieHus. OKHUCIMTEIHbHOBOCCTAHOBHTEIIHLHBIC PCaKu. Hpoueccm

OKHCJICHHUS M BOCCTaHOBJICHUS. OKHCIMTEIN U BOCCTAHOBUTEIIH.

Xumuueckuti Ikcnepumenm:

U3y4eHHE OO0pa3oB BEHIECTB METAJIOB W HEMETAIOB, B3aMMOJEHCTBUE
TUAPOKCHAA LHMHKA C pPacTBOpaMM KHUCIOT M WIEJI0YEM, IIPOBEICHUE OIIBITOB,
WUTIOCTPUPYIOUIUX MPUMEPBI OKUCIUTEIBbHO-BOCCTAHOBUTENIBHBIX peaAKIUl (TOpeHue,
peaKIu pa3jaoKeHUs, COEAUHEHNUSA).

Meoicnpeomemnvle céa3u

Peanuzamuss MeXNpeaMETHBIX CBS3€M TIpM H3Y4YEHUH XHMHUHM B 8 Kjacce
OCYIIECTBIIICTCS Yepe3 UCIOIB30BaHUE KaK OOIINX €CTECTBEHHOHAYYHBIX MTOHSATHMA, TaK
W TIOHSATHM, SBISIFOIIUXCS CHUCTEMHBIMH JUISI OTAEIBHBIX IPEIMETOB €CTECTBEHHO-
HAY4YHOTO IUKJIA.

OO6mue ecTeCTBeHHOHAYYHBIE TIOHATHS: HAYYHBIN (pakT, TUIIOTE3a, TEOPHs, 3aKOH,
aHaJgu3, CHHTE3, KIacCU(PUKAIUA, IEePUOAUIHOCTh, HAONIOACHUE, JKCICPUMEHT,
MO/JICJIMPOBAHUE, U3MEPEHUE, MOJEIb, SIBIICHHUE.

du3nKa: Marepus, aToM, BJCKTPOH, MPOTOH, HEUTPOH, WMOH, HYKJIHW], H30TOIIbI,
PaaIUOaKTHBHOCTb, MOJICKYJIa, DJICKTPUUYECKHNU 3apsjl, BEIIECTBO, TEJIO, OO0BEM,
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arperaTHoe COCTOSIHHE BEUIECTBA, Ta3, (M3MUYECKUE BETUUYUHBI, SIUHHIIBI U3MEpPEHUS,
KOCMOC, TUTaHEeTHI, 3BE371b1, CoHIIE.

buonorus: poTocunTes, Apixanue, buochepa.

['eorpadus: armocdepa, ruapocdepa, MUHEpPAbl, TOPHbIE MOPOJbI, IMOJE3HBIE
MCKOTIaeMbl€, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO M XMMHUYECKasl peaKIus

Ilepuonnueckuit 3akoH. llepuogmueckas cucremMa XUMHYECKHX DJIEMEHTOB
JA.N. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HU3MEHEHUU CBOWCTB
XUMHUYECKHX DJIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KM, KadbLHUS U UX COCAUHECHUU
B COOTBETCTBHUU C MOJIO)KEHUEM 3JIEMEHTOB B lleprnoanueckoil cucTeMe U CTPOEHUEM UX
aTOMOB.

CtpoeHue BelecTBa: BUAbl XUMUYECKON CBA3U. THUIBI KPUCTAIUNIMYECKUX PEIIETOK,
3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUNA KPUCTALIMYECKOM pEIIETKH W BHUAA
XUMHUYECKOU CBSI3H.

Knaccudpukanys u HOMEHKJIATypa HEOPTraHWYECKHX BEIIECTB. XUMHUUYECKHE
CBOMCTBA BEUIECTB, OTHOCSAILIMXCS K Pa3IMYHBIM KJIacCaM HEOPTraHUYECKUX COEIUHEHHUI,
TE€HETUYECKAs CBA3b HEOPTAHMYECKHUX BEILIECTB.

Knaccudukamus  XMMUYECKMX  peaklui MO  pa3Iu4yHbIM  [PU3HAKAM
(Mo 4YMcny U COCTaBy Y4YacTBYIOIIMX B PEAKIMHM BEIIECTB, MO TEMIOBOMY 3(PQeKTy,
0 M3MEHEHUIO CTENEHEW OKUCIEHUS XUMHUYECKHUX DJIEMEHTOB, MO OO0paTHUMOCTH,
0 YYacTHUIO KaTaiu3aropa). JK30- U SHJIOTEPMUYECKHE PEAKLIHH, TEPMOXUMHYECKUE
YpaBHEHUS.

[TonsiTHe 0 cKOpocTH XUMHUYECKOW peakiuu. I[loHsTHe 00 O0O0paTUMBIX U
HEOOpaTUMBIX XHUMHYECKUX peakuusx. [IoHATHE O TOMOTE€HHBIX U TETEPOTEeHHBIX
peakuusix. Ilomstne o karanmmse. [loHsATHE O  XMMHUYECKOM  PaBHOBECHM.
@akTOphl, BIUAIOIIME HA CKOPOCTh XUMHUYECKOU PEAKIUU U ITOJ0KEHUE XUMUUYECKOTO
PaBHOBECHSL.

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHbBIE peaxkuuu, AIEKTPOHHBIN OanmaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENBHOM peakiuu. CocTaBleHHEe YPaBHEHHN OKUCIUTEIbHO-
BOCCTAHOBUTEJILHBIX PEAKIIUH C UCIIOIB30BAHUEM METO/Ia AJIEKTPOHHOTO OanaHca.

Teopust 3JIEKTPOIUTUUECKON AUCCOIMALUUA. OJNEKTPOJUTBI W HEIIEKTPOIUTHI.
Katnonsl, anmoHbl. MexaHu3sM AucconManyyd BEUIECTB C PA3JWYHBIMH  BUAAMH
xumuyeckoi cBsizu. Crenens qucconuannu. CUIIbHBIE U Ca0bIe 3JIEKTPOIUTHI.

Peakuyu noHHOro oOOMeHa. YCIOBHUS MPOTEKAHUS PEAKIUA HOHHOrO OOMEHa,
MOJIHBIE U COKPAIEHHBIE NOHHBIC YpaBHEHUS peakunil. CBOMCTBA KUCIOT, OCHOBAaHUN U
CoOJIe B CBETE NPEACTABICHUN 00 AJIEKTPOIUTHUYECKOW aucconuanuu. KauecTBeHHbIE
peakuuu Ha MOHBL. [IoHATHE O TUAPOIIN3E COTEH.
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Xumuyeckuil IKCHepUMeHm.:

O3HAKOMJICHHE C MOJCISAMH KPUCTAUIMUECKHX PEMETOK HEOPTaHMYESCKUX
BEILIECTB — METAJUIOB M HEMETAUIOB (rpaduta U aamasa), CI0KHBIX BEUIECTB (XJIopuia
HATpPHsI), UCCIICIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOW PEaKIUH OT BO3JICUCTBHS
pa3nuuHBIX (HAaKTOPOB, HCCIIEIOBAaHUE DSJIEKTPOIMPOBOJAHOCTH pPACTBOPOB BEIIECTB,
mporecca AUCCOIMAMKA KUCIIOT, MEI0Ye W Cojeil (BO3MOXKHO HCIOJIB30BaHUE BUIEO
MaTepHaioB), MTPOBEICHHUE OIBITOB, MILTIOCTPUPYIOIMNUX MTPU3HAKU TPOTEKAHUS PEaKITUA
HOHHOTO 0OMeHa (oOpa3oBaHUE OCaliKa, BbIJIEIECHHE Ta3a, 00pa30BaHKUE BOJIbI), OMBITOB,
WLTIOCTPUPYIOIIMX MPUMEPhl OKUCIUTEIHBHO-BOCCTAHOBUTEIBHBIX pPEAKINil (TopeHue,
peakiuu pa3jIOoKEHUs, COCIUHEHHUS), pPACIIO3HABAaHUE HEOPTaHMYECKUX BEIIECTB
C TIOMOIIBIO0 KAYeCTBEHHBIX PEaKIMil Ha HOHBI, pEIIEHNUE YKCIIEPUMEHTAIBHBIX 3a]1a4.

HeMeTaibl 1 X cOeIMHEHUS

O61mas xapakTepucTuka raioreHoB. OCOOEHHOCTH CTPOCHUSI ATOMOB, XapaKTEPHbIE
creneHu okuciienus. CtpoeHue u pu3nueckrue CBOMCTBA MPOCTHIX BEIIECTB — rajJOTCHOB.
XUMHUYECKHE CBOWCTBA Ha TMpuUMepe xjopa (B3aUMOJCHCTBHE C MeETalIaMH,
HeMeTaylaMu, 1iesnoyamu). Xioposogopoa. ComnsiHas KUCIIOTa, XMMUYECKHUE CBOWCTBA,
noJjiyueHue, npuMeHeHue. JleficTBue xjgopa U XJIOpOBOJOPOJA Ha OPTaHU3M YeJIOBEKa.
Baxxneiime XJIopuabsl 1 X HaX0XKJICHUE B IPUPOJIC.

O61mas xapakrepuctuka 351ieMeHToB VIA-rpytbl. OcOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble creneHu okucieHus. CTpoeHne W (PU3NYECKHE CBOMCTBA MPOCTHIX
BEIIECTB — KHUCIOpOAa U Cephbl. AJUIOTPOINHbIE MOAMGUKAIMK KUCIOPOAA U CEpBhI.

Xumuueckue cBoicTBa cepbl. CepoBOOpPOA, CTpOeHUE, PU3HUECKHEe U XUMUYECKHE
cBoicTBa. OKCUIBI CEpbl KaK MPEACTABUTENHN KUCIOTHBIX OKCUAOB. CepHas KHUCIOTA,
dusznueckre U XMMUYECKHe CBOMCTBA (OOIIME Kak MpPENCTABUTENs Kijacca KUCIOT U
cnenuduyeckre). XuMUYECKUe Peakilnu, JIeXKaIIie B OCHOBE MPOMBIIIIICHHOTO Ccrioco0a
NOJIyYEHUsI CEpHOU KUCTOThL. [IpumeHnenune cepHoil KuciaoTsl. Coau CepHON KHUCIOTHI,
KayeCTBEHHasl peakius Ha cyinbdar-uoH. HaxoxaeHue ceppl U e€ COCAMHEHHI
B mOpupoae. XHUMHUYECKOE 3arpsi3HEHUE OKPYKaloleld Cpellbl COCIUHEHUSIMU CEPbI
(KUCOTHBIE JOXK/IH, 3arPSA3HEHHE BO3/TyXa i BOJOEMOB), CITOCOOBI €T0 IMPEIOTBPAIICHHUS.
OO6mas xapakTepucTHKa 1eMeHTOB V A-rpymmbl. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTepHbIE CTETICHN OKHUCIICHUS. A30T, paCIpOCTPAHEHHE B MPUpPOJie, GU3NIECKUE U
XUMHYecKue cBoiicTBa. KpyroBoport azora B mpupoae. AMMUak, ero GU3M4ecKue u
XUMUYECKHE CBOICTBA, MoNyyeHue U npumeHenune. Colid aMMOHHUS, UX (PU3HUECKUE
U XUMHUYECKHUE CBOWCTBA, MpuMeHeHue. KauecTBeHHas peakiius Ha MOHbI aMMOHUS.
A3zoTHas kucnoTta, e€ monydeHue, pu3ndecKknue U XMMUYECKHe CBOMCTBa (00IIMe Kak
MPEICTaBUTENS KJlacca KUCIOT U cneruduyeckne). Micrnonb3oBaHNEe HUTPATOB U COJICH
aMMOHHUSI B KayeCcTBE MHHEpPAJIbHBIX yIOOpeHHil. XUMHUYECKOe 3arpsi3HEHUE
OKpY’Karolen cpeibl COeTMHEHUSIMU a30Ta (KUCIOTHBIC JTOXK/IH, 3arpsi3HEHUE BO3/lyXa,
nouBsl U BogoéMoB). Dochop, annorponubie Mogudukanuu docdopa, puzndeckue u
xumudeckue cporictBa. Okcun ¢ochopa (V) m docdopnas kuciora, usmdeckue
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U XUMHUYECKHE CBOMCTBa, monydeHue. Hcmonb3oBanue ¢ocharoB B KayecTBe
MUHEpaIbHBIX Y10OpEHUH.

O61as xapakTepuctuka 3aeMeHToB [V A-rpynmnbsl. OcCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHbIE CTENEHH  OKUCJICHHUSA.  YTJIEpPOJ, aUIOTPONHBIE  MOAM(PHUKAINH,
pacmpocTpaHeHHe B TpuUpoae, (U3MUeCKWe W XUMHUYECKHE CBOHCTBA. AJcCOpOIus.
Kpyrosoport yriepona B npupoge. Okcupl yriiepoja, uX QU3NYECKUe U XUMUYECKUE
CBOWCTBA, ICHCTBHE HA KUBbIC OPTaHU3MBbI, TIOTYyYEHHE U PUMEHEHHE. DKOIOTUYECKUE
npoOJieMbl, CBsi3aHHBIE ¢ okcuaoM yrieposa (IV), rumoresa rii06anbHOTO MOTEIICHHUS
KJIMMaTta, MapHUKOBBIA d(QdexT. YrompHas kuciaota U e€ cond, ux (pusmveckue u
XUMHUYECKHE CBOMCTBA, OJydeHue U mpuMeHeHrne. KadecTBeHHas peakius Ha KapOoHaT-
noHbl. Mconp3oBanne kapOOHATOB B OBITY, MEIUIIMHE, TIPOMBIIIUIEHHOCTH M CEIHCKOM
XO3SMCTBE.

[lepBoHavanbHble TOHATHSA 00 OPraHMYECKUX BEHIECTBAX KaK O COCIMHEHUSX
yriepona (MeTaH, 3TaH, 3TUJICH, alleTHJICH, 3TAHOJ, TIUICPUH, YKCYCHas KHCIIOTA).
[TpupoiHbIE HCTOYHUKH YTIIEBOAOPOIOB (YTOJb, IPUPOIHBIN Ta3, HEPTH), MPOTYKTHI UX
nepepadboTku (OCH3UH), UX POJIb B OBITY U TPOMBIIIIIIEHHOCTH. [ToHsATHE 0 OMOJOTUYECKU
BOXHBIX BEIECTBAX: JXKUPaX, OeNmKax, yriaeBoJax — W WX POJM B JKU3HH YEIOBEKA.
MatepuanbHOE €IMHCTBO OPraHUYECKUX U HEOPTAaHUYECKUX COCTMHEHUH.

Kpemnuii, ero ¢usnueckue 1 XMMUYECKHUE CBOMCTBA, MOJIYYCHHE U MPUMEHEHUE.
Coenunenusi kpeMHus B npupoje. OOuiue npenacrapieHust 06 okcunae kpemuus (IV) u
KpeMHuEeBON kuciore. CUIMKAThl, UX HCIOJIb30BaHUE B OBITY, B IPOMBIIIICHHOCTH.
Baxneiimue crpouTenbHble MaTepuaibl: KepaMuKa, CTEKJIO, IIEMEHT, OeTOoH,
xene300eroH. [IpoGiembl 0€30MacHOrO MCMOIB30BAHUSA CTPOUTENBHBIX MaTepHaJIOB
B IOBCETHEBHOM KU3HU.

Xumuueckuti sKcnepumenm:

U3y4eHHe O0Opa3lloB HEOPTraHWYECKUX BEIIECTB, CBOMCTB COJISIHOM KHCIOTHI,
NPOBE/ICHNE KaueCTBEHHBIX PEaKIMi Ha XJIOPHUA-HOHBI M HAOIIOJEHWE MPHU3HAKOB HUX
MPOTEKAHUS, OIBITHI, OTpaXxaronye GU3NIECKue U XMMUUECKHE CBOWCTBA TajJOTEHOB U
UX COEIUHEHUH (BO3MOXKHO MCIOJIB30BAHUE BUIEOMATEpPUATIOB), O3HAKOMIICHUE
c oOpa3mamu XJIOpPUAOB (TalOT€HHUIIOB), O3HAKOMIIGHHE C O00pas3lamMu cepbl U eé
COEIMHEHUAMH (BO3MOXKHO MCIIOJIb30BaHUE BUAECOMATEPUAIIOB), HAOIIOICHHE TpOIlecca
oOyTrIuBaHUS caxapa MoJ| IeWCTBUEM KOHIIEHTPUPOBAHHOW CEPHOM KUCIIOTHI, U3YUCHHE
XAMHYECKUX CBOMCTB pPa30aBICHHOW CEPHON KHCIOTHI, IMPOBEJACHHE KadeCTBEHHOU
peakuuu Ha cynb(aT-uOH W HAOTIOJEHWE TpHU3HAKAa €€ MPOTEKAHWs, O3HAKOMIICHHE
¢ (u3MYEeCKUMHU CBOWCTBaMH a3o0Ta, Qochopa W WX COCAUHEHUH (BO3MOIKHO
MCIIOJIb30BAaHUE BHUJICOMATEPHUAIOB), oOpa3liaMu a30THBIX U (OCHOPHBIX yIOOPECHUH,
noJiyuyeHue, coOupaHue, pacrio3HaBaHUWE M HM3YyUYEHHE CBOWMCTB aMMHUaKa, MPOBEJCHUE
KAueCTBEHHBIX peaKlUUil Ha MOH aMMOHHUS U (ocdaT-uOH M U3yUYEHHE MPU3HAKOB UX
MPOTEKAHUsI, B3aUMOJCHUCTBUE KOHIIEHTPUPOBAHHOM a30THOM KHUCJIOTBI C MEIbIO
(BO3MO’KHO KCIOJIb30BAHUE BHUJIEOMATEPUANIOB), U3YUEHUE MOJIENIEH KPUCTATMYECKUX
peméTok anmasa, rpadura, QyniepeHa, O3HAKOMIIEHHE C MPOLECCOM aacopOuuu
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PacCTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIVIEM M YCTPOWCTBOM IIPOTHMBOIrasa,
IIOJIlydYeHUE, COOMpaHHUe, pacloO3HABAaHME M H3yYEHUE CBOMCTB YIJIEKUCIIOrO Tasa,
MIPOBEJICHUE KAYECTBEHHBIX pEaKkUMid Ha KapOOHAT W CHIMKAT-UOHbI M H3Yy4YEHUE
IIPU3HAKOB  UX  IPOTEKaHMs, O3HAKOMJIEHHE C  IPOAYKLUHUENM  CUIMKATHOMN
IIPOMBILJIEHHOCTH, PELICHUE JKCIIEPUMEHTAIBHBIX 3a1ad I0 TeMme «BaxhHenue
HEMETAJUIbl U UX COCIUHECHUN).

MeTanjibl 1 UX COeTUHEHUS

OO6m1as XxapakTepUCTUKA XUMHUYECKUX DJIEMEHTOB — META/UIOB Ha OCHOBAaHUM HX

nosoxkeHus B Ilepuoanueckoi cucreme xumuueckux snementoB [[.M. Mennaeneesa u

cTpoeHus aroMoB. CTpoeHUE METAIOB. MeTainnueckas CBSI3b M METAJUIMYECKast
KPUCTAUIMYECKAsT PEIIETKA. DJEKTPOXMMHUECKUW PpSAJ  HANPSHKEHUA  METaJlIOB.
dusnyecKre U XUMUYECKHE CBOMCTBA MeTAIIIIOB. OO0IIIHe CTIOCOOKI TTOTyYeHUsI METaJIJIOB.
[TonsiTe O KOPPO3UU METAIIIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CIiiaBbl
(cTasb, 4yTyH, TIOPATIOMUHUN, OPOH3a) U UX IPUMEHEHHE B OBITY U MPOMBIIIICHHOCTH.

[Ilesounble MeTauibl: TONOXKEeHWE B llepuogmyeckoi cHUCTEME XHUMHUYECKHX
anemeHToB J[.M. MeHneneeBa, CTpoeHHME HMX aTOMOB, HAXOXICHHE B NPUPOJE.
dusnyeckue W XUMHYECKHUE CBOWCTBA (Ha mpuMepe Hatpus W Kamus). Okcuabl U
TUJPOKCHUIBI HATPUS U Kanud. [[pyuMeHeHre 1IeI0YHbIX METAJJIOB U UX COCMHEHMUIA.

[IlenoyHO3eMeENBHBIE METAIIIIBI MATHUM U KAJIbIWI: TIoJI0KeHue B [leprnoanueckoit
cucreme xuMudeckux anemMenToB .. MenaeneeBa, CTpOEHUE UX aTOMOB, HAXOXK/ICHUE
B npupoae. Pu3MYeCKue M XUMHYECKHE CBOMCTBA MarHus M Kajplius. BaxHewiine
COCMHEHUs Kalblus (OKCHJ, THAPOKCHA, coyH). JKECTKOCTh BOJBI U CHOCOOBI €&
yCTpPaHEHUS.

AnroMuHui: nosiokeHue B Ilepronnueckoil cucreMe XHMHYECKUX JJIEMEHTOB
.. MeHnneneeBa, CTpOCHME aroma, HaxoxJeHue B mnpupone. Duszuyeckue u
XUMHUYECKHE CBOWCTBA altOMUHUA. AMMOTEpHBIC CBOWCTBA OKCHJIA W THIPOKCHIA
AJTTOMHUHUSL.

Kenezo: mnonoxenne B llepuogndeckod CHCTEME XHWMHUYECKHX DJIEMEHTOB
JA.U. Menneneesa, CTpoeHHE aroMma, HaxoxJaeHue B npupoae. Duszuueckue u
XHUMHAYECKUE CBOMCTBA *kele3a. OKCHIIBI, THIPOKCH B U coiu xxene3a (11) u sxenesa (111),
HX COCTaB, CBOMCTBA U MOJIy4YCHUE.

Xumuueckuti sxcnepumenm.:

O3HAKOMJICHHE ¢ 00pa3aMi METAJIOB U CIUIABOB, UX (PU3MUECKUMH CBOWCTBAMH,
M3YUYEHHUE  pEe3yJbTaTOB  KOPPO3UM  METaUIOB  (BO3MOXXHO  KCIOJIb30BAaHHE
BHJIEOMATEPUATIOB), OCOOEHHOCTE!N B3aUMOJICICTBUSA OKCUA KaJbIUsl U HATPUS C BOJIOU
(BO3MOYKHO KCIIOJIb30BaHUE BUACOMATEPUATIOB), UCCIEA0BAHUE CBOMCTB KECTKOM BOJIBI,
MpoLiecca TOPEHUs KeJe3a B KUCTI0opo/ie (BO3MOKHO UCIIOIb30BAHUE BUIEOMATEPUAIIOB),
MIPU3HAKOB MPOTEKAHUS KAYECTBEHHbBIX PEAKIIMI HA HOHBI (MArHUs, KAJIbIUs, A TIOMUHUS,
uuHka, xeneza (II) m xeneza (III), menu (II), HaGmroAeHUE M ONMUCaHHE MPOIECCOB
OKpalIuBaHUs IJIaMEHU UOHAMH HATpPHsl, Kallusd U KaJdblus (BO3MOKHO MCIOJIb30BaHUE
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BHUJICOMATEPUATIOB), MCCIICIOBAHUE aM(POTEPHBIX CBOMCTB THUIPOKCHIA ATIOMHUHUS U
TUAPOKCUIA IIMHKA, PEIICHHE SKCIEePUMEHTAIbHBIX 3ajau 1o Teme «Baxneliue
METAJUIbI U UX COECIUHEHUIY.

XUMHSA 1 OKPYKAIOLIAs cpeaa

BemecrBa u Marepuansl B IIOBCEIHEBHOW JKU3HM 4elloBeKa. besomacHoe
UCIIOJIb30BAaHUE BELIECTB M XHMMHUYECKHX peakiuil B ObiTy. IlepBas mnomous mpu
XUMHUYECKUX 0KOTaX U OTPABIECHUSAX.

XUMHUYECKOe 3arps3HEHUE OKpYXalolled cpeabl (MpeAenbHas JOMycTUMast
koHueHTpauus BeuiecTB (nanee — IIJK). Ponb XuMuM B pelmieHMHM 3KOJIOTMYECKUX
npooiieM.

Xumuueckuii IKchepumeHm:
u3ydyeHue oOpas3loB MaTepHaNoB (CTEKJIO, CIUIaBbl METAJUIOB, IIOJUMEPHBIE
MaTepuahbl).

Mesicnpeomemuvle cés3u

Peanuzammss MEXIPEAMETHBIX CBSA3CH MNpU M3YYCHHMM XUMUHM B 9 Kiacce
OCYIICCTBIISICTCS Yepe3 UCITOJIb30BaHUE KaK OOIIMX €CTECTBCHHO-HAYYHBIX ITOHITHH, TaK
U TIOHSATHUH, SBISIOIIMXCS CUCTEMHBIMH JUISI OTJCIBHBIX IPEAMETOB €CTECTBCHHO-
HAYYHOTO ITUKJIA.

OO1mue ecTeCTBEHHO-HAYYHbBIE MOHITHS: HAYIHBIN (DaKT, TUTIOTE3a, 3aKOH, TEOpHS,
aHalM3, CHUHTE3, KIacCUpUKalUs, TEPUOIUIHOCTh, HAONIOEHNE, OSKCIIEPUMEHT,
MOJICTMPOBAHKUE, H3MEPEHUE, MOJENb, SBICHHUE, TMAPHUKOBBIA 3PQEKT, TEXHOIOTHS,
MaTepHaIbL.

dwusuka: marepus, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIHI, H30TOIIHI,
PaIMOaKTUBHOCTh, MOJIEKYJIA, DJIEKTPUICCKHUHA 3apsi]], MPOBOIHHUKH, TOITYIPOBOIHHUKH,
TURJIIEKTPUKH, OTOIIEMEHT, BEIIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSTHUE BEIIECTBA,
ra3, pacTBOp, PacTBOPHUMOCTb, KPHCTAUIMYECKash pEmETKa, CIUIaBbl, (U3NICCKUC
BEJIMYUHBI, CAWHUIBI HM3MEPEHUS, KOCMHYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3MIBI,
Comnnre.

buonorusi: ¢dotocunre3, apixaHue, Owuocdepa, OSKocUCTEMa, MHUHEPAIbHBIC
YI0OpEHMsI, MUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIIbHBIC BEIIECTBA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpaAIbl, TOPHBIC MOPOABI, TOJE3HBIC
MCKOIIaeMbIE, TOTIMBO, BOJIHBIE PECYPCHI.
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IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TIPOI'PAMMBI 110 XUMHUU
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUA

JIMUHOCTHBLIE PE3YJIBTATHBI

JIMYHOCTHBIC PE3YJIBTATHl OCBOCHUS MPOTPAMMBl OCHOBHOTO OOIIIEr0o 00pa30BaHMS
JOCTUTAIOTCS B XO0J¢ OOyYEeHHS XWMHH B CIAWHCTBE yYeOHON W BOCIHUTATEIHHOMN
JESATEITHPHOCTH B COOTBETCTBHUH C TPATUITMOHHBIMH POCCUHCKUMH COIMOKYITBTYPHBIMH U
JTyXOBHO-HPABCTBCHHBIMH IIEHHOCTSIMH, TPUHATHIMH B OOIICCTBE MTPaBUIaMU H HOPMaMHU
MIOBEJICHUS M CTIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHS U COLMATH3AIIH
00yJaronuxcsi.

JIM4HOCTHBIC pe3yNbTaThI OTpa)karoT TOTOBHOCTb O0y4JaroIIIXCS
PYKOBOJICTBOBAThCSI CHCTEMOM TO3UTUBHBIX IIEHHOCTHBIX OPUEHTAIMA W PACHIUPCHHE
OTIBITA JICSITCIIBHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) maTpHOTHYECKOT0 BOCIIUTAHUSI:

[IEHHOCTHOT'O OTHOIIEHHUS K OTEUECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U
HAyYHOMY HaCJIeIUI0, TOHUMAaHUs 3HAaUCHHUSI XUMUYECKON HayKU B )KU3HH COBPEMEHHOTO
oOIIecTBa, CHOCOOHOCTH BNAAETh JIOCTOBEpHOW uHGOpManMed O MepeaoBbIX
JOCTH)KEHUSAX M OTKPBITUSAX MHPOBOW M OTE€YECTBEHHOM XUMHH, 3aMHTEPECOBAHHOCTU
B HAY4YHBIX 3HaAHUSIX 00 yCTPOWCTBE MUPA U OOIIECTBA;

2) TPa’KIAHCKOr0 BOCIIUTAHMS

MPEACTABICHUS O COI[MATBHBIX HOPMaX M MPaBUIaX MEXKJIMYHOCTHBIX OTHOIICHHMA
B KOJUICKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO MOJIE3HOM, YIeOHO-
MCCIICIOBATEIbCKON, TBOPYECKOH H JPYTUX BUAAX JCSATECIBHOCTH, TOTOBHOCTH
K pa3sHOOOpa3sHOW COBMECTHOW JIEATEIBHOCTH TMPH  BBIMOJHCHHH  YYCOHBIX,
MIO3HABATEJIbHBIX 3a/1a4, BBIMOJIHCHUH XUMHUECKUX IKCIICPUMEHTOB, CO3/[aHUN YICOHBIX
MPOCKTOB, CTPEMJICHHS K B3aMMOIOHMMAHHIO M B3aMMOIIOMOINM B IPOIECCE ITOM
y4eOHOM N1eATCILHOCTH, TOTOBHOCTH OIICHMBATh CBOE IMOBEICHHE M TMOCTYIIKH CBOUX
TOBApUIICH C TIO3WIIMA HPABCTBCHHBIX M TPABOBBIX HOPM C YYE€TOM OCO3HAHUS
MOCJIEICTBUI ITOCTYIKOB;

3) HEHHOCTH HAYYHOT 0 MO3HAHMA:

MHPOBO33PEHUYECKUE TMPEJICTABICHUS O BEIIECTBE M XHMHUYECKOM pPEaKkUuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABJISIOIIME OCHOBY
JUTSl TIOHWMaHMsI CYITHOCTH HAay4YHOW KAapTHUHBI MHUpA, MPEACTABICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHA MPUPOABI, B3AUMOCBA3AX YEIOBEKA C MPUPOJIHOU CPENOH,
O pOJIM XMMHU B MIO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

[TI03HABATEbHBIE MOTHUBBI, HAIIPABJIEHHBIC HA MMOJYYE€HUE HOBBIX 3HAHUH 110 XUMUH,
HEO0O0XO0UMBIE ISl OOBACHEHUSI HaOJI0/1aeMBbIX ITPOIIECCOB U SIBJICHUI, TO3HABATEIIHHOM,
MH()OPMALIMOHHON U YUTATENBCKON KyJIbTYpPbl, B TOM YUCJIE HABBIKOB CAMOCTOSITEIbHOM
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paboThI C y4eOHBIMU TEKCTaMH, CIIPABOYHON JIUTEPATYPOH, TOCTYITHBIMUA TEXHUIECKUMU
cpeacTBaMu HH(POPMAIIMOHHBIX TEXHOJIOTU;

MHTEpEC K 00YUEHHIO U TO3HAHUIO, JTF0003HATENBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH
K CaM000pa30BaHMIO, POEKTHON U HCCIEI0BATEIBCKON JESTEIbHOCTH, K OCO3HAHHOMY
BBIOOpPY HAMPaBICHHOCTH M YPOBHS 00YYEHHUS B JATbHEUIIIEM;

4) popMupoBaHUSI KYJbTYPbI 3/10POBbI:

OCO3HAHHE LIEHHOCTHU >KU3HH, OTBETCTBEHHOT'O OTHOLIEHUS K CBOEMY 3JI0POBBIO,
YCTAaHOBKH Ha 3/I0POBBIA 00pa3 *U3HU, OCO3HAHUE MOCIEACTBUIN U HEMPUITUE BPEIHBIX
npuBblYeK (YHNOTpeOJIeHHs ajKoroJis, HApKOTHKOB, KypeHHs), HE0OXO0AMMOCTU
coOIo/IeHnsl MpaBusl OE30MACHOCTU MpU OOpAIlleHUH C XMMHYECKMMH BeEIleCTBAMU
B OBITY U peajbHON KU3HH;

5) Tpy0BOro BOCIATAHMA:

HHTEPEC K IMPAKTHYECKOMY H3yUEHHIO MpodeccHii W Tpyaa pa3IudHOro poja,
YBOKCHHE K TPYAY M PE3yJIbTaTaM TPYAOBOW IEATEIHHOCTH, B TOM YHCIE HAa OCHOBE
IPUMEHEHUS TPEAMETHBIX 3HAHHWM 110 XHMHH, OCO3HAHHBIA BHIOOp WHAWBHIYaJIbHOM
TPACKTOPHUHM NPOJOJDKEHHS 00pa3oBaHHs C y4YETOM JIMYHOCTHBIX MHTEPECOB U
CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HHTEPECOB M IIOTPEOHOCTEMN, YCIEIIHOM
mpo(heCCHOHATIBHOM IESITEIBHOCTH M Pa3BUTHUSA HEOOXOIMMBIX YMEHHA, TOTOBHOCTh
aalITHPOBATHCS B MPOPECCHOHAIBHOMN CpEJIe;

6) 3K0JIOrHYeCcKOro BOCIIMTAHHUS:

AKOJIOTUYECKH I1eJ1IeCO00pa3HOe OTHOIICHUE K MPHUPOJE KaK HCTOYHUKY >KU3HU
Ha 3emMJie, OCHOBE €€ CyIIeCTBOBaHMsI, TOHUMAaHUE IEHHOCTH 3/I0POBOTO U 06€301acHOTO
oOpa3a JKHW3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (HU3UYECKOMY U
IICUXUYECKOMY 370pPOBBIO, OCO3HAHUE IIEHHOCTH COOJIFOJCHHUS IpaBUi 0€30MacHOTO
MOBEJICHHUS MPU paboTe C BEIIECTBAMH, a TAK)KE B CUTYaIIUIX, YTPOKAIOIMIHNX 3I0POBBIO U
JKU3HU JTI0JICH;

CIIOCOOHOCTH TNPUMEHATh 3HAHUSA, TOJydaeMble TIPpH HM3YYCHUU XUMUH,
IUT pEIIECHUS 3aJ1a4, CBA3aHHBIX C OKPYXKAIOIEH TPUPOJHON CPENOH, ISl HOBBIIICHUS
YPOBHS SKOJIOTUUECKON KYJbTYPbI, OCO3HAHUS TJIOOATBHOTO XapaKTepa SKOJIOTHUECKUX
mpobjieM W TyTe HuX peImIeHHS IOCPEJACTBOM METOAOB XHMHH, IKOJOTHYECKOTO
MBIIIJICHHS, YMEHUSI PYKOBOJICTBOBAThHCS UM B MO3HABATEIbHOM, KOMMYHUKATUBHOU U
COLMAJIBHOM ITPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATBI

B COCTaBe METanpeaMETHBIX pe3yJIbTaTOB BBIJICIISFOT 3HAYUMBIE
it GOPMHUPOBAHUS MUPOBO33PEHHSI OOIIIEHAYYHBIE MTOHSATHS (3aKOH, TEOPHUS, TMPUHIIHUII,
runotes3a, Qakrt, cuctema, MpoIecc, IKCIEPUMEHT U JIPYTOeE.), KOTOPbIE UCIOJIb3YIOTCS
B €CTECTBEHHO-HAYUYHBIX YYEOHBIX MpPEAMETax U MO3BOJSIOT Ha OCHOBE 3HAHUN U3 ATUX
npeaMeTroB (opMHUpOBATH MPEACTABICHHUE O IEJIOCTHOW HAy4YHOM KapTHHE MHPA,
U YHHUBEpCaIbHble Yy4eOHbIC JCHCTBUS (ITO3HABATEIbHBIE, KOMMYHUKATHUBHBIE,
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PETYISTUBHBIE), KOTOpBIE o0ecreunBaroT dbopmHpoBaHUe TOTOBHOCTH
K CaMOCTOSITEJIBHOMY IUIAHUPOBAHUIO M OCYLIECTBICHUIO YU€OHON JEATEIBHOCTH.

ITo3HaBaTe/IbHbIE YHUBEpPCAJbHBbIE YUeOHbIE AeiiCTBUS
ba3oBble Jornueckue aeicTByA:

YMEHHS UCIOJb30BaTh MPUEMBI JIOTUUECKOTO MBIILICHUS TPU OCBOCHHUM 3HAHMIA:
PacKpbIBaTh CMBICHT XMMHUYECKHX TMOHITHH (BBIACIATh HUX XapaKTEepHbIE MPU3HAKH,
yCTaHABIIMBATh B3aMMOCBSI3b C JPYTMMU T[OHATHSIMHU), UCIOJIb30BaTh TOHSATHUS
JUIs OOBSICHEHUS! OTJENbHBIX (DAKTOB U SIBJICHHM, BBIOMpPATh OCHOBAHUSI U KPUTECPUH
JUISL KacCU(UKAMM XUMUYECKUX BEIIECTB U XUMHUUECKUX PEaKIui, yCTaHABJIUBATH
MPUYUHHO-CIIC/ICTBEHHBIE CBS3U MEXKAY OOBEKTaMU H3YYEHHS, CTPOUTH JIOTUYECKUE
paccyxaeHus: (MHAYKTUBHBIC, JCAYKTHUBHBIC, IO aHAJOTHUM), JEJIaThb BBIBOJLI H
3aKJIFOYCHMUS,

YMEHHME TPUMEHSITh B TMPOLECCEe IMO3HAHUS TMOHATUA (NIPEeIMETHBIE U
MeTanpeMeTHbIC), CUMBOJIMYECKUE (3HAKOBBIC) MOJEIH, HCIOJIb3yeMble B XHUMHH,
npeoOpa3oBbIBaTh MIMPOKO MPUMEHSEMbIC B XUMUU MOJICJIbHBIC TPEACTABICHUS —
XUMHUYECKHUH 3HaK (CUMBOJI 3JIEMEHTA), XUMHUUecKast (hopMyJia U ypaBHCHHE XUMHUECKOMN
peaKIuu — MPpU PeIICHUH y4eOHO-TIO3HABATEIbHBIX 33/1a4, C Y4€TOM 3THX MOJEJIbHBIX
MPEJCTABICHUN BBISBIATh U XapaKTEPHU30BaTh CYIIECTBEHHbIC MPU3HAKU HU3YYaEMbIX
O0OBEKTOB — XHMHUYECKHX BEIIECTB WU XUMHYECKUX PpEaKIui, BBIIBISATH OOIIHE
3aKOHOMEPHOCTH, NPUUYUHHO-CJIEACTBEHHBIE CBA3M U MPOTUBOPEUYUS B HM3Y4AEMBIX
MpoIECCaX U SIBJICHUSX.

Ba3oBnble ucciiegoBarejbLCcKHe 1eCTBUSA.

YMEHHME HCIIOJIb30BaTh IIOCTABJICHHBIE BOMPOCHl B KA4eCTBE MHCTPYMEHTA
MO3HAHMS, a TaKKe B KAa4eCTBE OCHOBBI NI (POPMHPOBAHMS THIIOTE3BI IO MPOBEPKE
MPaBWJILHOCTU BBICKA3bIBAEMBIX CYKICHUM;

npuoOpeTeHue OIbITa 110 IUIAHUPOBAHUIO, OpPraHM3allid W  IMPOBEICHUIO
YYCHUYCCKHUX KCIIEPUMEHTOB, YMECHHE Ha0JI01aTh 32 X0JI0M IIPOIIecca, CaMOCTOSTEIIBHO
IIPOTHO3UPOBATH €T0 PE3yabTat, OPMYIUPOBATH 000OIIEHUS U BBIBOJIBI IO pe3yJIbTaTaM
MPOBEAEHHOTO OIbITa, UCCICAOBAHUS, COCTABIIATh OTYET O MPOJEIaHHOMN padoTe.

Pabora ¢ undopmanmueii:

yMEHHUE BIOUpATh, aHATM3UPOBATH U MHTEPIPETUPOBATH MHGOPMAIIUIO PA3ITMIHBIX
BUJIOB W (OpM TpencTaBieHHs, TMOTydaeMyl0 W3 Pa3HbIX HMCTOYHUKOB (HAYYHO-
MONYJISIPHAST JTUTEpATypa XUMHUYECKOTO COJIEpkKaHUS, CHPABOYHBIE MMOCOOUS, PECYpPCHI
NuTepHera), KpUTUYECKHM  OILICHMBATh MPOTUBOPEYMBYID U  HEJOCTOBEPHYIO
nH(OpMAIHIO;

YMEHUE TMPUMEHSATh pa3IMYHble METOAbl WU 3ampochl MpPU TOUCKE U OTOOpE
MH(pOpMALIMKU U COOTBETCTBYIOMINX JAHHBIX, HEOOXOIUMBIX JIJIs1 BHITOJTHEHUSI YU€OHBIX U
MO3HABATEIBHBIX 3a7a4 OINpPENEIEHHOIO THUIA, MPUOOPETEHUE OMbITa B 00JacTH
UCIOJIb30BaHUs  MH(DOPMALIMOHHO-KOMMYHHUKATUBHBIX  TEXHOJIOTHH,  OBJIaJEHUE
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KyJbTYPOU aKTUBHOT'O UCIIOIB30BaHUS PA3IUYHBIX TOMCKOBBIX CUCTEM, CAMOCTOSITEILHO
BBIOMpaTh ONTUMANbHYIO (OpPMYy MPENCTABICHUS WHPOPMAIMU U WUTIOCTPUPOBATH
pelraeMble 3aJja4i HECTIOXKHBIMYM CXeMaMu, IuarpaMMamu, ApyruMu gopmamu rpaduxku
1 MX KOMOMHAITUSIMY;

yMEHHUE  UCIOJb30BaTh M  aHAIM3UPOBATH B  IIpolecce  y4yeOHOU W
HCCIIEIOBATEILCKON JIEATEIbHOCTH HH(POPMAIIMI0O O BIUSHUW TPOMBIIIJIEHHOCTH,
CEJILCKOI'0 XO3SICTBA U TPAHCIIOPTA HA COCTOSTHUE OKPY KAIOIEeH MPUPOTHON CPEIbl.

KoMMmyHuKaTUBHBIE YHHBEpPCAJIbHbIE Y4eOHbIe JHeMCTBUSA:

yMEHHUE 3aj7laBaTh BOMPOCHI (B XOJe auangora u (Wih) JTUCKYCCUHU) TIO CYIIECTBY
o0cyxaaeMoi TeMbl, (HOPMYITUPOBATH CBOU MPEJJIOKEHUSI OTHOCUTEIBLHO BBITIOJIHEHUS
MIPEUIOKEHHOU 3a/1a4u;

npuoOpeTeHue OMbITa MPE3CHTAIMU PE3YJIbTATOB BBHIMOJHEHUS XUMUYECKOTO
sKcriepuMeHTa (J1TabopaTOpHOrO OIbITa, JIAOOpaTOpHOW pPabOTHl MO WCCIIEAOBAHUIO
CBOMCTB BEIIECTB, Y4EOHOTO TIPOCKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHHKAMM I[1O3HABATEIBHOW U
UCCJICIOBATEILCKOM JIEITEIIBHOCTU MPU PEIICHUN BO3HUKAIOIIUX MPOOJIeM Ha OCHOBE
yuéTa OOIIMX MHTEPECOB M COTIACOBAHUS TMO3UIMHN (0OCYXJIeHHS, OOMEH MHEHHUSIMH,
«MO3TOBbIC IITYPMbI», KOOPJIMHAIIMSI COBMECTHBIX JTECUCTBUM, OMpPEICICHUE KPUTEPUEB
TI0 OILICHKE Ka4eCTBa BBITIOJTHEHHON PabOTHI U JIpyTrue);

PeryasiTuBHbIe YHHBepPCAJbHbIe Y4eOHbIE TeiCTBUA:

YMEHUE CAMOCTOATENIBHO OMNPENEsATh LENH JIESITENbHOCTH, IUIAHUPOBATH,
OCYIIECTBIISITh, KOHTPOJUPOBaTh U TPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NeATeNIbHOCTh, BBIOMpaTh HambOosiee 3¢h(PeKTUBHBIE CIOCOOBI pelieHUs y4eOHBIX W
NO3HABATENbHBIX  3a7a4, CAMOCTOSTEIBHO  COCTaBIATh WJIM  KOPPEKTUPOBATH
MPEJIOKEHHBIA aJITOPUTM JICMCTBUM MPU BBIMOJHEHUH 3aJaHUN C YYETOM MOJTYUYEHUS
HOBBIX 3HAHUM 00 WH3y4aeMBIX OOBEKTaX — BEIIECTBAX M PEAKIHSIX, OICHUBATH
COOTBETCTBHE MOJIYUYEHHOTO pe3yJibTaTa 3asBJICHHOH 1€, YMEHHE HCHOJb30BaTh U
aHAJM3UPOBATH KOHTEKCTHI, MPE/JIaraéMbl€ B YCIOBUU 3aJIaHHIA.

INPEAMETHBIE PE3YJIBTATBI

B cocTtaBe nmpeaMeTHBIX pe3ysibTaTOB MO OCBOCHHUIO O0S3aTEIBLHOIO COJEpKaHMUs,
YCTaHOBIICHHOTO JIaHHOU (henepasibHON paboueil mporpaMMoi, BBIIEISIOT: OCBOCHHBIE
OoOydJaromMMUCS HaydHbIE 3HAHUS, YMEHHS W CIOCOOBI JeHCTBHiA, crenuduueckue
U1 TIpeAMETHON oOnactu «XuMUs», BHABI JEATEIBHOCTH IO TOJYYEHHUIO HOBOTO
3HAHWSI, €T0 WHTEPIPETAIINH, MPEOOPa30BAHUIO M MPUMEHEHHUIO B PA3IMYHBIX YICOHBIX
Y HOBBIX CUTYaIUsX.

K koniy oOyuenusi B 8 kjacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YpPOBHE
JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:
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pPacKpbIBaThb CMBICI OCHOBHBIX XHMHMYECKHX IOHATHHM: aToOM, MOJEKYIa,
XUMHYECKUH 3IEMEHT, POCTOE BEUIECTBO, CIOXKHOE BEIIECTBO, CMECh (OJHOPOAHAS U
HEOJHOPOJHAsA), BaJEHTHOCTb, OTHOCUTEJIbHAs aTOMHAs M MOJEKYyJspHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS Macca, MaccoBas OJIsI XUMUYECKOTO 3JIEMEHTA
B COCAMHEHUH, MOJISIpHBIA  00BEM, OKCHJ, KHUCJIOTa, OCHOBaHHUE, COJlb,
ANEKTPOOTPULIATETLHOCTh, CTEIIEHb OKUCIICHUS, XUMUYECKasl peakius, Kiaccupuxkanus
pEeaKIuii: peaKkiuyu COCAUHEHMS], PEAKIMKU PA3JI0KEHUS, PEAKIIMN 3aMELIEHUS, PEaKIUn
0o0OMEHa, 3K30- U IHJOTEPMHUUECKUE PEAKIUH, TEIUIOBOU d(PPeKT peakuuu, Sapo aToMa,
AIIEKTPOHHBIN clIo aTtoma, aroMHasi OpOWUTaib, paguyc aToMa, XUMHYECKas CBS3b,
NOJISIpPHAsT U HEMNOJISIpHAas KOBAJCHTHAs CBSI3b, WOHHAsA CBSI3b, MOH, KaTHOH, AHHOH,
pacTBOp, MaccoBas J0Jis BellecTBa (IIPOLEHTHAs KOHLIEHTpaIusi) B pacTBOPE;

WJUTFOCTPUPOBATh B3aHUMOCBSI3b OCHOBHBIX XUMUUYECKUX MOHATHA U IPUMEHSTh 3TU
HNOHATUS NPYU ONMCAHUU BEUIECTB U UX MPEBPALLCHU;

UCIIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIHMKY JUIsl COCTaBJIeHHS (OpMYN BEUIECTB U
YPAaBHEHUN XMMUYECKUX PEAKLUN;

OTpEIENTh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX, CTENIECHb
OKHUCJICHHMSI O3JIEMEHTOB B OWHApHBIX COEIMHEHMSX, NPUHAICKHOCTh BEIIECTB
K OINpeAeNEHHOMY KIJIACCy COEAUMHEHUN mo ¢opMynaM, BHUJ XUMHUYECKOH CBs3U
(KOoBaJICHTHAsI M MIOHHAs) B HEOPTaHUYECKUX COCIMHEHUSX;

packpeiBaTh cMmbIcia [lepuoanyeckoro 3akona J[.1. Menneneesa: 1eMOHCTPUPOBATH
[IOHMMAaHUE TEPUOJAUYECKON 3aBUCHMOCTU CBOMCTB XHMHYECKUX 3JJIEMEHTOB OT MX
nonoxxkeHuss B Ilepuonnueckor cuCTEME, 3aKOHOB COXPAaHEHUs MAacChbl BEILIECTB,
IOCTOSIHCTBA COCTaBa, aTOMHOMOJIEKYJIIPHOTO YYEHHUs, 3aKOHa ABOTaIpo;

ONMKCHIBATh M XapakTepu3oBaTh TaOmuMuHyro (opmy Ileproguueckoil cucteMbl
XUMUYECKUX JJIEMEHTOB: pa3iuyaTh MOHATUS «rJ1aBHasg noArpynmna (A-rpynma)» u
«mobounas mnoxarpynna (b-rpynma)», Mambie u OonblIM€ TEPUOMABI, COOTHOCHTH
o003HaueHus, KOTopbie UMerTcs B Tabmune «llepuoguueckas cucreMa XUMHUYECKUX
snemeHtoB [[.M. MeHnaeneeBay C YHUCIOBBIMU XapaKTEPUCTHUKAMU CTPOCHHUS aTOMOB
XMMHYECKUX DJJIEMEHTOB (COCTaB M 3apsl sjapa, oOIllee 4YUCIO DJIEKTPOHOB U
pacnpesiesIeHUE UX 10 3JIEKTPOHHBIM CIIOSIM);

KJIaCCU(PUIIMPOBaTh  XUMHYECKUE  JJIEMEHTbl, HEOpPraHW4YecKhe  BEIIEeCTBa,
XMMHYECKUE peakuuH (M0 YUCIy M COCTAaBy YYACTBYIOIIMX B PEAKIHUHU BELIECTB,
o TerioBoMy 3 PexTy);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME XUMUYECKHUE CBOMCTBA BEUIECTB PAa3IMUYHBIX
KJIACCOB,  MOJATBEPKAAs  ONHMCAHWE IPUMEPAMU  MOJIEKYJSPHBIX  YpPaBHEHHUM
COOTBETCTBYIOIINX XUMHUYECKUX PEAKLINN;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOI'O COCTABA,
BO3MOXHOCTH NPOTEKAHUS XUMUYECKUX MTPEBPAIIECHNUN B Pa3JINYHBIX YCIOBUSIX;

BBIYUCIIATh OTHOCHUTEIBHYIO MOJIEKYJSIPHYHO M MOJIIPDHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJK XMUMHUYECKOrO 3JeMEHTa Mo (OpMyJie COEAUHEHHUs, MACCOBYIO JIOJIIO
BEILIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIINH;
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MPUMEHATH OCHOBHBIE ONEPAIMN MBICIIUTEIBHON JIESITEIbHOCTH — AHAIIA3 U CUHTES,
CpaBHEHHE, 000O0IIEeHNE, CUCTEMATU3alMI0, KIacCU(UKAIIUIO, BBISIBICHUE MPUYUHHO-
CJICICTBEHHBIX CBS3€M — JUISI U3YYCHUS CBOMCTB BEUIECTB M XHMHUYECKUX PEAKLUU,
€CTEeCTBEHHO-HAYUYHbIE METO/Ibl TIO3HAHUS — HAOJIOZIEHNEe, U3MEPEHHUE, MOJICTUPOBaHUE,
AKCTIEPUMEHT (peasIbHBIM U MBICIICHHBIN);

CJIeI0oBaTh MpaBHJIaM IIOJIb30BaHUS XUMHUYECKOH TMOCynod H 1abopaToOpHBIM
o0opy/loBaHMEM, a TaKXke MpaBWwiIaM oOOpalleHus ¢ BEleCTBAMU B COOTBETCTBUHU
C UHCTPYKIMSAMU 1O BBITIOJIHEHUIO JIA0OPATOPHBIX XUMUUYECKUX OMBITOB IO MOJTYYEHUIO
U coOupaHuI0 Ta3000pa3HBIX BEHIECTB (BOJAOPOJA W KHCJIOPOJA), MPUTOTOBIECHUIO
PacTBOPOB C OMPENEIEHHON MACCOBOM JOJIEW pACTBOPEHHOIO BELIECTBA, IIJITAHUPOBATH U
NPOBOAUTh XMMHUUYECKHE SKCIEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB IIEIOYEH M
KHUCJIOT C TIOMOIIbIO0 UHIUKATOPOB (J1TakMycC, heHondTaaenH, METUIIOPAHX U IPYTHE).

K xonmy obyuenust B 9 kjacce npeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIMMUXCS YMECHUM:

PaCKpBIBATH CMBIC]T OCHOBHBIX XUMUYECKUX TOHATUN: XUMUUECKUM SJIEMEHT, aTOM,
MOJIEKYJIa, UOH, KaTUOH, aHUOH, MPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, BAJICHTHOCT,
AJIEKTPOOTPULIATEILHOCTh, CTENEHb OKHCIICHUS, XMUMHUYECKas pEeaKUus, XUMHUYECKas
CBSI3b, TEIIOBOM A((PeKT peakiuu, MOJb, MOJSPHBIA O0BEM, PACTBOP, AJIEKTPOJIUTHI,
HEIJICKTPOJIUTHI, JJICKTPOJUTUYECKAs JTUCCOIMAIIMsI, pEeaKIMd HWOHHOTO OOMeHa,
KaTaau3aTop, XUMHYECKOE paBHOBECHE, OOpaTUMble M HEOOpaTHMBbIC pEaKIluH,
OKUCJIUTETHLHO-BOCCTAHOBUTEIBHBIEC PEAKIIUM, OKUCIUTEb, BOCCTAHOBUTEh, OKUCIICHUE
U BOCCTAaHOBJICHUE, aJUIOTPONUsS, aM(POTEPHOCTb, XMMHUYECKas CBsA3b (KOBaJICHTHAS,
MOHHAs, METAJIMYECKasi), KPUCTAINIMUECKAsT PEHIETKa, KOPpPO3Usi METAIIOB, CIUIABHI,
CKOPOCTh XUMHWYECKOW pEaKIMH, MNpeAciabHO ngonmyctumas KoHueHtpauus [IJIK
BEILIECTBA,;

WUTIOCTPUPOBATHh B3aMMOCBSI3b OCHOBHBIX XUMHUUYECKUX MOHATUN U MPUMEHSATHITH
MOHSATHS MPU OMKMCAHUY BEIIECTB U UX MPEBPAILLICHUII;

WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY IJisi COCTaBIeHHUS (OpMYJN BEIIECTB U
YPaBHEHUW XUMUYECKUX PEAKIUN;

ONpPEAEHATh BAJEHTHOCTh M CTENEHb OKHUCJIEHUS XUMHUYECKUX JJIEMEHTOB
B COCAMHEHMSAX PaA3JIMYHOIO COCTaBa, MPUHAJICKHOCTh BEIIECTB K ONPENCIEHHOMY
KJIACCy COCAMHEHHH MO (opMyiaMm, BHJ XMUMHYECKOW CBsI3U (KOBAJICHTHAsl, MOHHAS,
METAJUIMYECKasi)) B HEOPraHMYECKUX COEAUHEHHUSX, 3apsii HOHA M0 XUMHUYECKOU
dbopmyie, xapakTep Cpeabl B BOJHBIX PAacTBOpaX HEOPTaHUYECKUX COCIMHECHHM, THII
KPHUCTAJUIMYECKON PEIIETKM KOHKPETHOTO BEIIECTBA;

packpbiBaTh  cMmbici  [lepmognueckoro  3akona J[.MI. MenaeneeBa wu
JEMOHCTPUPOBATh €r0 MOHMMAHHE: ONMKUCHIBATh U XapaKTEPU30BaATh TAONIHUYHYIO POpMY
[lepronnyeckold CHCTEMBI XUMHUYECKHX 3JEMEHTOB: pa3inyaTh IOHATHS «TJIABHAS
noarpynmna (A-rpynmna)» u «mnodounas noarpynna (b-rpynmna)», manble u OoJiblIne
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MEePUO/Ibl, COOTHOCUTHh 0003HAUYECHUS, KOTOPhIE MUMEIOTCS B MEPUOAMYECKON Tabiuile,
C UMCIIOBBIMU XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB XUMHUUYECKUX JIEMEHTOB (COCTaB U
3apsia siApa, 00IIee YUCIO JIEKTPOHOB U pACHpeeTICHUE UX M0 JIEKTPOHHBIM CIIOSIM),
OOBSICHATH O0IIIME 3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB 2JIEMEHTOB M UX COCTMHEHUM
B IIpe/ieyiaX MaJibIX IEPUOIOB U TJIABHBIX MOATPYIII ¢ YIETOM CTPOEHUS UX aTOMOB;
KIaccuPpuIupoBaTh ~ XUMUYECKHE  DJIEMEHTHI, HEOPraHWYeCKHe  BEIEeCTBa,
XUMUYECKHE peakiuu (M0 YUCIy M COCTaBy YYAaCTBYIOIIMX B PEaKIMU BEIICCTB,
10 TeII0BOMY A (PEKTyY, 0 UBMEHEHUIO CTENIEHENH OKUCIICHUSI XUMUUECKUX AJIEMEHTOB);
XapaKTepu30BaTh (OMUCHIBAThH) OOIME U CHEIU(DUUECKUEe XUMUYECKHE CBOMCTBA
MPOCTHIX U CIIOKHBIX BEIIECTB, MOJITBEPIK/as ONMUCAHUE MPUMEPAMU MOJICKYJISIPHBIX U
MOHHBIX YPaBHEHUM COOTBETCTBYIOIINX XUMHUECKUX PEAKIIUH;

COCTaBJISTh YPaBHEHUS SJEKTPOJUTUYECKOM IUCCOIMAIMU KHUCIOT, IIET0YeH u
COJICH, TOJHBIE M COKpalI€¢HHBIE YpaBHEHHUS peaKIuid MOHHOTO OOMEHa, ypaBHEHHS
peaKkIui, MOATBEPKIAIOIINX CYIIECTBOBAHUE TEHETUYECKON CBS3U MEXY BEIIECTBAMHU
Pa3IMYHBIX KJIACCOB;

PacKpbhIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA MTOCPEICTBOM
COCTaBJICHUS DJIEKTPOHHOT0 OajlaHca 3TUX PEaKIIHil;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHUS, BO3MOKHOCTH
NPOTEKAHUSI XUMUYECKUX MTPEBPALLIEHUN B PA3JIUYHBIX YCIOBUSX;

BBIYHCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYI0 W MOJISIPHYIO MaccChl BEILECTB,
MacCOBYIO JIOJIFO XMMHUYECKOT0 3JIeMEeHTa Mo (QopMylie COCIUHEHUS, MAaCCOBYIO JIOJIO
BEILECTBA B PACTBOPE, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMHUUECKOUN pEeaKlny;

coONI0aTh TpaBWJIa TMOJB30BAHMS XHMHUYECKOW TMOCYyIOH W JabopaTOpHBIM
o0opyZoBaHMEM, a TaKXke IMpaBuia oOpalieHusi ¢ BEHIECTBAMU B COOTBETCTBUU
C MHCTPYKIIMSIMU T10 BBITIOJIHEHHUIO 1a00PATOPHBIX XUMUYECKUX OMBITOB IO MOTYUYEHUIO
¥ COOMpaHUIO Ta3000pa3HbIX BEIIECTB (AaMMHAaKa M YTJIEKHCIIOTO ra3a);

OPOBOJIUTh pPEAKLMH, MOATBEPXKAAIOUIME KAYECTBEHHBIM COCTaB pa3IMYHbIX
BEIIECTB: PACIIO3HABATh OMBITHBIM MYTEM XJIOpUI-, OpOMHI-, MOAWA-, KapOOHaT-,
docdart-, cunukar-, cynbdar-, THAPOKCUI-UOHBI, KATHOHBI aMMOHUS 1 HIOHBI U3YUYEHHBIX
METAJIJIOB, IPUCYTCTBYIOLIME B BOJHBIX PACTBOPaX HEOPraHUYECKUX BEIIECTB;

MIPUMEHSITH OCHOBHBIE OMEPALIMHN MBICIUTEIBHOU IESITEIbHOCTH — aHAJIN3 U CUHTE3,
CpaBHEHHE, O0O0OOIIEHHE, CHUCTEMAaTU3AlMIO, BBISIBICHUE MNPUYUHHO-CJIEICTBEHHBIX
CBSI3€M — I HM3YyYECHUs CBOMCTB BELIECTB M XUMHUYECKHX PEaKLHM, €CTECTBEHHO-
Hay4YHbIE METOJIbI TTO3HAHUS — HAOMIOZCHUE, M3MEPEHHUE, MOJISTTUPOBAHNE, SKCTICPUMEHT
(pealibHbIN U MBICIICHHBIN).
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8 KJIACC
Haumenosanue
Ne KonuuectBo OcHOBHbBIE BUBI IEATETbHOCTH
pas3aesnoB U TEM Conepxanue oOy4eHUs
n/n 4acoB 00y4aroIuxcs

yqe6H0r0 mpeamMceTa

Pasnen 1. [lepBoHavyanbHble XUMUYECKUE IOHATHS

1.1 | Xumus — BaxxHas 5
001aCcTh
€CTECTBO3HAHMS U
MIPAKTUYECKON
eI TEIbHOCTH

YCJIOBCKaA

[Ipeamer xumuu. Poiab XMMuUH B )KU3HU
YeJI0BEKAa. XUMHUS B CUCTEME HayK.

Tena u BentecTBa. Pu3nueckue cBOMCTBA
BEILIECTB. ArperaTHOe COCTOSTHUE
BemiecTB. IIoHsITHE 0 MeTO1aX ITO3HAHUS
B XUMUM. UHCTHIE BENIECTBA U CMECH.
Crnioco0sI pa3ziesieHus CMeceil.

PackpriBaTh CMBICT H3y4aeMbIX TTOHSATHH.
PackpsiBaTh posib XUMUH B IPUPO/IE U
KU3HH YeJI0OBeKa, €€ CBA3b C IPYTUMH
HayKaMH.

Paznuuarh uncThie BelecTBa U CMECH;
OJTHOPOJIHBIC U HEOTHOPOIHBIE CMECH.
Paznuuars pusznueckre 1 XuMUIecKue
SIBJICHHSL.

CrnemoBaTh aJITOpUTMaM MCIIOJIH30BAHUS
AKCTIEPUMEHTATBHBIX METOJIOB —
HaOIIOJICHUS ¥ SKCIIEPUMEHTA.
Hab6mronaTh v onuchIBaTh OOBEKTHI

MIpY MPOBEJACHUHU JIEMOHCTpALIUi U
71a00paTOPHBIX OIBITOB IO U3YICHHUIO
(U3MYECKUX CBOMCTB BEILIECTB, CIOCOOOB
pa3aesieHrsl CMECEU BEIIECTB.
[IpoBOANUTE XUMHYECKHUM SKCIIEPUMEHT
MIpY pa3AeiICHUN CMecer (Ha mpuMepe
OYMCTKH TTOBAPEHHOM COJIM) B XOJI€
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JlabopamopHuvie onvimoi:

N3yuyenue u onucanue Gu3MUeCKUX
CBOICTB 00pa3Il0B HEOPraHUYECKUX
BELIECTB.

N3yuenue criocoOoB pa3eiaeHus: cMecei
(C MOMOIIBbIO MAarHuTa).

IIpaxmuyeckue pabomol:

Ne 1. TIpaBuna paboTsl B 1ab0paTopuu U
npuéMbl 0OpalieHus ¢ 1adbopaTopHbBIM
000py/TI0BaHUEM.

Ne 2. Paznienenue cmeceit (Ha mpumMepe
OUYMCTKH MOBAPEHHOM COJIN)

paKTUYeCKOi padoThl Ne 2.

CnenoBaTh NpaBujiaM MOJIb30BAHUSA
XUMHYECKOU MOCYI0H U J1a00paTOpPHBIM
0o00OpyI0BaHKEM, a TAKXKE MPaBUIIaM
oOpaleHus ¢ XMMHUYEeCKUMHU BellleCTBaMU
B COOTBETCTBUU C UHCTPYKIIUEH

MIPU BHITIOJTHEHUHY MPAKTUYECKOM

paboTer No 1.

BricTpanBaTh pa3BEpHYThIC TUCHMEHHBIC
U YCTHBIE OTBETHI C OMOPOH

Ha nHpopMaIHIo U3 yueOHUKA U
CIIPaBOYHBIX MAaTEPUATIOB, IPAMOTHO
VCIIOJIb30BATh U3YYEHHBIN TOHATUNHBIN
anmnapar Kypca XuMUU

1.2.

BemiectBa n
XUMHUYECKUE

peakmuu

13

ATOMBI 1 MOJIEKYJIbI. XUMUYECKHE
sneMeHTbl. CUMBOJIBI XUMHUYECKUX
31eMeHTOB. [IpocThie U CIOXKHBIE
BEILIECTBA. ATOMHO-MOJIEKYJISIPHOE
YUEHUE.

Xumuueckast hpopmysa. BaneHTHOCTD
aTOMOB XUMHUYECKHX 3JIEMEHTOB.
3aKOH MOCTOSIHCTBA COCTaBa BEILIECTB.
OTHOCUTENbHAs aTOMHAs Macca.
OTHOCUTENnbHAs MOJIEKYJIIpHAs Macca.
MaccoBast 107151 XUMUYECKOTO 3JIEMEHTA
B COCIMHEHHH.

OmnpenensiTe TPU3HAKH XUMUYECKHUX
peaKIuii, yCIOBUSA UX IPOTEKAHMS.
OOBSICHATH CYITHOCTh (PUBUYECKUX U
XUMHYECKUX SIBICHUHN C TOUKH 3PECHHUS
aTOMHO-MOJIEKYJISIPHOTO YYEHHUSI.
KnaccudunmpoBaTs Xxumuyeckue
peakiuu (Mo YUCIy U COCTaBY
pearupyommx U 00pa3yomuxcs
BEIIIECTB).

CoctaBasaTs popMyIibl OMHAPHBIX
BEIIECTB 110 BAJIGHTHOCTH U OTIPEJIEIISIThH
BaJICHTHOCTH 110 (hOpMyJsIaM BEIIECTB.
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KomnuectBo Bemectsa. Mois. Mossipaas
Macca. B3anmMocCBs3b KOJIMYECTBA, MAaCChI
Y YUCJIa CTPYKTYPHBIX €IMHUIL BEIIECTBA.
Pacuétpl no popmynam XUMHUECKUX
COCIMHECHU.

DU3UYECKUE U XUMUYECKUE SIBJIICHUS.
XuMHUUecKas peakius U e€ mpu3HaKu.
3aKOH COXpaHEHUSI MacChl BEIIECTB.
XUMHUYECKHE YPaBHEHUS.
Knaccuduxanuys XuMUUeCKUX PEaKIInii
(coenuHeHuMs, pa3noKeHUs, 3aMEIICHHUS,
oOmeHa).

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

dusnueckue CBONCTBa 00pa3IoB
HEOPraHWYECKHX BEIIECTB — METAJIJIOB U
HEMETAJLJIOB.

OO0pa3Iipl BEemeCTB KOJIUIECTBOM 1 MOJIb.
dusndeckue sBjaeHUs (TUIaBJIeHUE BOCKa,
TastHUE JIbJla, pACTUPAHUE caxapa

B CTYIIKE, KUTICHUE W KOHJICHCAIUSA
BOJIbI).

XUMUUYECKHUe sBIeHUA (TOPEHHUE CBEYH,
MPOKAJIMBAHUE MEJHOW MTPOBOJIOKH,
B3aMMOJICVCTBUE COJIbI MJIN MEJa

C COJIIHOU KHUCJIOTOM).

Habnronenue npu3HakoB IpOTEKaHUS

PaccraBnsaTh K03 puueHTHI

B YPaBHEHUSAX XUMHUECKUX PEAKITUH.
Ha6mtonats u onuceiBaTh 00BEKTHI

MIpU IIPOBEJACHUU JEMOHCTPAIIUNA U
71a00paTOPHBIX OMBITOB.

[TpoBOANTE BEIYUCIICHUS 110 (hOpMYJIaM
XUMUYECKUX COCIMHCHUN U YpaBHEHUSM
XUMUYECKUX PEaAKIUH.

[IpuMeHsITh €CTECTBEHHO- HAYYHBIC
METO/IbI TO3HAHUS (B TOM YHCTIE
Ha0JII0/ICHKE, MOJISTMPOBAHUE,
HKCIIEPUMEHT U OCHOBHBIE OTlepalliu
MBICIUTENBHOMN JAESTENTbHOCTH
(cpaBHEeHUE, KIacCU(UKAITIS)
BricTpanBaTh pa3BEPHYTHIE MTUCHMEHHBIE
Y YCTHBIE OTBETHI C OMOPOU

Ha nHpopManuio U3 yueOHHUKa U
CIIPaBOYHBIX MAaTEPUAIIOB, FPAMOTHO
WCIIOJIb30BATh U3YYEHHBIA TOHATUHHBIN
anmnapar Kypca XuMuu
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XUMHYECKUX pEaKIUil (pazioKeHue
caxapa, B3aMMOJIECTBUE CEPHOI
KHUCJIOTHI C XJIOPUIOM Oapusi, MOTyYeHHE
U paznoxxkeHue ruapokcuaa meau (1)
IIpU HArpEeBaHUU, B3aUMOJICHCTBUE
xenesa ¢ pactBopoM costu meu ().
OnbIThI, WIITIOCTPUPYIOIINE 3aKOH
COXpaHEHUS MaCChI.

JlabopamopHvie onvimei:

Coznanue Mojiesneit MoJIeKyJ
(ILIapOCTEPIKHEBBIX ).

Onucanune GU3NIECKUX CBOMCTB
00pa3iioB HEOPTAHUYECKUX BEIIECTB —
METaJJIOB U HEMETAILIOB.
Ha6monenne ¢pusndeckux (TiaBieHue
BOCKa, TasHUE JIbJIa) U XUMHYECKHUX
(ropeHue cBe4H, MPOKATMBAHUE METHOU
MIPOBOJIOKH ) SIBJICHUIA.

Habmronenne u onucanue mpu3HaKoB
MPOTEKAHUSI XUMUYECKUX PEAKIIUi
Pa3HBIX TUIIOB.

Buviuucnenus:

OTHOCHUTEJIBHON MOJIEKYJISIPHOM MacChl
BEILIECTB, MOJIIPHON MaccChl, MacChl

BCIICCTB, MACChl 1 KOJINYCCTBA BCIICCTBA,

MacCOBOM JIOJIM XUMHYECKOTO dJIEMEHTA
1o hopMysie COeTMHEHUSI;
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I10 YpaBHCHUSAM XUMHNYCCKHX peaKuHﬁ:
KOJINYCCTBA, MAaCChl BCIIICCTBA

I10 U3BBECTHOMY KOJIMYCCTBY, MAacCC
PE€arcHTOB WK IIPOAYKTOB PCAKIINU

Uroro no pazaeny 18

Pa3nen 2. BaxkHelilue npecTaBuTe 1M HEOPraHNYECKUX BelleCTB

2.1 | Kucnopogn. 5 Bo3nyx — cmecs ra3os. Cocras Bozayxa. | Mcnonb30BaTh XUMHUYECKYIO CHUMBOJIUKY
Bonopo. Kucnopon — anemeHT u npoctoe JUTsL cCOCTaBNeHUs: (pOpMyJT BELIECTB,

BeniecTBo. Haxoxaenue kucmopoaa

B IpUpOJIe, PUINICCKUE H XUMHICCKHE
cBoiicTBa (peakiuu ropeHusi). OKCUIbI.
[Tpumenenue kucmopoaa. CriocoOsl
MOJIyYE€HUSI KUCJIOPO/ia B TAOOpaTOpUU U
IPOMBIIIIEHHOCTH. KpyroBopoT
Kucinopoaa B npupojie. O30H —
AJUTOTPOINHAS MOAU(PUKALINUS KUCIOPOIA.
TennoBoit 3¢ PekT XUMUIECKON peaKInu,
TEPMOXUMUYECKUE YPABHEHUS, IK30-

U SHJIOTepMUYECKHUe peakiuu. TommBo:
yrojib ¥ MEeTaH. 3arpsi3HEHUE BO3lyXa,
yCHJICEHHE TTapHUKOBOTO Y (dekTa,
pa3pylIeHre 030HOBOI'O CJIOSI.
Xumuueckuit IKcnepumenm:
Jlemoncmpayuu:

KauecTBeHHOE onpezienieHue coiep Kkanus
KHCJIOPOJa B BO3AYXE

[Tonmyuenue, coOupanue, pacrio3HaBaHUE

MOJICKYJIIPHBIX YPABHECHUN XUMUYCCKUX
PEaKIHii ¢ y4acTHEM KUCIIOPO/Ia.
XapakTepu30BaTh (OIHUCHIBATh) COCTAB
BO31yXa, PU3NIECKHE U XUMUUIECKUE
CBOWCTBA KHCIIOPO/Ia, CIIOCOOBI €T0
TIOJTyYeHUS], TPUMEHEHHE 1 3HAYCHHE

B IIPUPO/IE U JKU3HH YEIIOBEKA.
CpaBHUBATh pEaKIIMU TOPEHUS U
MEJICHHOTO OKUCJICHHSI.

OOBSICHATH CYITHOCTH 9KOJIOTHYECKHUX
npo0sieM, CBSI3aHHBIX C 3arpsi3HCHUEM
BO3/yXa.

CrnenoBathb npaBuiiaM 0€30MaCHOM
paboThl B TabopaTopuu Mpu
WCIIOJIb30BAaHUN XUMUYECKOH MOCY bl U
000OpyI0BaHMSl, a TAK)KE MPaBHIIAM
oOpalieHus C TOPIOYUMH BEIIECTBAMH.
[ImarmpoBaTh U OCYIIECTBIATH HA
MIPAKTUKE XUMUIECKUE SKCTICPUMECHTHI,
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Y U3y4E€HUE CBOMCTB KUCIOPOA.
HaGmonenuie B3auMo1eiCTBUS BEILIECTB
C KHCJIOPOJIOM U YCIOBUS
BO3HMKHOBEHUS U ITPEKPALLECHUS TOPEHUS
(moxkapa).

JlabopamopHnulii onvim:

O3zHakomiieHHe ¢ 00pa3iamMu OKCHUIOB U
ONMCAHUE UX CBOMCTB.

Ilpakxmuueckas paboma.

Ne 3. Tlonyuenue u cobupanue
KHCJIOPO/1a, U3YUEHUE €TI0 CBOWCTB.
Buviuucnenus:

MOJIEKYJIIPHOM MacChl KHCIIOpOAa U
030HA HA OCHOBaHUHU aTOMHOM MacChl
XUMHYECKOT'0 3JIEMEHTA;

KOJIMYECTBA, MACCHI BELIECTBA

110 YPABHEHMAM XUMHYECKUX PEaKIUN

MIPOBOIUTH HAOTIOACHUS, IEIaTh BHIBOIBI
Mo pe3yJibTaTaM dKCIEPUMEHTA

TIPY IPOBEICHUH JIAOOPATOPHBIX OTIHITOB
U IPAKTUYECKON paboTHI.

BBIMHCIIATH KOJIMUECTBO BEIIECTBA,
00BEM raza 1o Gopmyiam.

YyacTBOBaTh B COBMECTHOM paboTe

B TpYIIIIE.

BricTpanBaTh pa3BEpHYThIC MUCHMEHHBIC
U YCTHBIC OTBETHI C OTIOPOH

Ha nHpopMaIKIo U3 yueOHUKa U
CIPAaBOYHBIX MaTEPHAJIOB, IPAMOTHO
VCIIOJIb30BATh U3YYEHHBIN TOHATUNHBIN
anmnapar Kypca XUMHH

2.2

Bopopoa. [lonsitue
0 KHCJIOTaX U COJISIX

Bogopon — a3neMeHT u npocTtoe
BelecTBo. Haxoxnenue Bogopoaa

B IpUpO/ie, PU3NICCKUE U XUMHICCKUE
CBOICTBA, MPUMEHEHHUE, CIIOCOObI
nonydeHusi. Kuciorel u comnm.
MonspHbiii 00bEM Ta30B. Pacu€Ter

0 XMMHUYECKUM YPaBHEHUSM.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

[Tonyuenue, cobupanue u

PackpsiBaTh CMBICT U3y4aeMbIX TOHATUNA
Y IPUMEHATH 3TU NOHATHUS NPU ONMUCAHUU
CBOWCTB BEIIECTB U UX IPEBPALLICHUN.
XapakTepu30oBaTh (ONUCHIBATH)
bu3nueckre 1 XUMUIECKHE CBOMCTBA
BOJIOPO/Ia, CITIOCOOBI €T0 TOTyUYeHUS,
MIPUMEHEHUE.

Cobupats npubOp AJIsI MOTYUEHUS
BOJIOPO/JA.

Hcnonp30BaTh XUMHUECKYIO CUMBOJIUKY
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pacro3HaBaHuEe BOJIOPOJA.
B3aumopelicTBrue BOgopo1a ¢ OKCUI0M
menu (II).

JlabopamopHuwiii onvim:
B3aumoaencTBrue KUCIO0T C METalJIaMHU.
llpaxmuueckas paboma:

Ne 4. Tlonyuenue u cobupanue Bo0po/a,
U3y4YECHHUE €0 CBOUCTB.

Buviuucnenus:

00BEMa, KOJIMYECTBA BEIIECTBA raza

10 €r0 U3BECTHOMY KOJIMYECTBY
BEIECTBA WK 00BEMY;

00BEMOB Ta30B 110 YPABHEHUIO PEAKITUU
Ha OCHOBE 3aKOHA 00BEMHBIX OTHOIIEHUI
ra3oB

JUTSL COCTaBIIeHUsT (DOpPMYJT BEIIECTB,
MOJICKYJIIPHBIX YPAaBHEHUN XUMUYICCKUX
PEAKLMH C Yy4aCTUEM BOJOPO/IA.
BBIMUCIIATE MOJIIPHYIO MacCy BEIIIECTB;
KOJIMYECTBO BEIIECTBa, 00BHEM rasa,
Maccy BEIIECTBA;

[TpoBOIUTE PACUETHI IO YPABHCHUAM
XUMHYECKUX PEAKIIMiA: KOJTMYECTBA,
00BEMa, MacChl BEIIECTBA TI0 U3BECTHOMY
KOJIMYECTBY, 00BEMY, Macce pearcHTOB
WM TIPOJTYKTOB PEAKIIHH.

CrnenoBaTh nmpaBuiaM 0e30macHON
paboTHI B TaOOpaTOPUU TIPHU
UCTIOJIb30BAHUH XHMHYECKOH MOCYIBI U
00OpyIOBaHUS, a TAKXKE TPaBUIIaM
oOpaIleHus C TOPIOYUMH BEIIeCTBAMHU

B OBITY.

[TraHupOBaTh U OCYIIECTBISAThH HA
MPAKTUKE XUMUYECKUE IKCTIEPUMEHTHI,
MPOBOJUTH HAOIOACHUS, JIEIATh BBIBOIBI
M0 pe3yibTaTaM IKCIEPUMEHTA.

VYyacTBOBaTH B COBMECTHOM paboTe
B T'PYIIIIe

2,3

KonnuecTBeHHBIE
OTHOILIEHUSA B
XUMUH.

[InaHMpOBaTh U OCYIIECTBIATH HA MMPAKTUK
XUMHUYECKHUE IKCIIEPUMEHTHI, TPOBOAUTH
HaOII0ICHUS], AeIaTh BEIBOJIbI 1O
pe3yJibTaTaM 3KCHEPUMEHTA.

YyacTBOBaTh B COBMECTHOM paboTe B Ipyml

eHJ'IaHI/IpOBaTB " OCYIICCTBILATH HAa
IMPAKTUKC XUMHWYCCKUC OKCIICPUMCHTHI,
IIpOBOAUTD Ha6J'HOI[eHI/I$I, JCJIaTb BBIBOJbI
I10 pE3yJIbTaTaM SKCIICPUMCHTA.

' qacTBOBATH B COBMECTHOI paboTe
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2.4

Bopa. PactBopesl.
Ilousarue
00 OCHOBaHUAX

dusnueckue ceoiicTBa Boabl. Boma kak
pacTBOpUTEb. XUMUYECKHUE CBOMCTBA
BOJIBI.

OcHoBaHus.

PackpriBaTh CMBICT U3Y4aeMbIX TOHITUI
Y TIPUMCHSITh 3TH IOHSATHS TIPU OMTUCAHUHT
CBOMCTB BEIIECTB U UX MPEBPAICHUH.
Xapaktepu3oBath GU3HUECKHUE U
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PacTtBopsl. Posib pacTBOpOB B Iipupoae u
B JKM3HHU 4esioBeKa. KpyroBopoT BOAbI
B NIPUPOJIE. 3arpsi3HEHUE TPUPOIHBIX
BOJ. OXpaHa ¥ OYKUCTKA MPUPOIHBIX BOJI.
HacelilenHbie 1 HEHACHIIICHHBIE
pactBOpbl. PAaCTBOPUMOCTH BEIIECTB

B Bojie. MaccoBas J10J1s1 BELIECTBA

B pacTBOpE.

Xumuueckuii IKcnepumenm:

Jlemoncmpayuu:

PacTBOpeHuEe BEIECTB € pa3IMuHON
PacTBOPUMOCTBHIO.

B3aumopelicTBre BOJbI C METAIIIIAMHU
(HaTpUEM M KaJIbITUEM).
HccnenoBanue pacTBOPOB KUCIIOT U
IIEJI0Y€H C TOMOIIBIO MHIMKATOPOB.
JlabopamopHvie onvimwl
UccinenoBanme 0COOEHHOCTEN
PacTBOPEHUS BEILIECTB C PA3IMYHOMN
PacTBOPUMOCTBIO.

[IpuroroBiieHrE PaCTBOPOB

C OnpeaeIEHHON MacCOBOU JOJIEH
pacTBOPEHHOIO BEIIECTBA.
IIpakmuuyeckas paboma

No 5. TlpuroroBiieHuEe pacTBOPOB

C onpeaeTIEHHON MacCOBOU JOJIEH
pPacTBOPEHHOI'O BEIIECTBA.

XUMUUYECKHUE CBOMCTBA BOJIBI, €€ POJIb KaK
pPacTBOPUTEINS B IPUPOIHBIX MPOIIECCAX.
CocTaBisaTh ypaBHCHHS] XUMHUYECKHAX
pPEaKLMU C YYaCTUEM BOJBI.

OOBSACHATH CYITHOCTb SKOJIOTHYECKUX
npo0JieM, CBSI3aHHBIX C 3arps3HEHUEM
MIPUPOTHBIX BOJI, CIIOCOOBI OYMCTKH BO/TBI
OT MPUMeECEH, MEPHI MO0 OXpPaHE BOJI

OT 3arpsi3HEHUSI.

[TmaHupOBaTh M OCYIIECTBIISITH

Ha TIPAKTUKE XUMUYCCKUE
OKCIIEPUMEHTBI, IIPOBOINTH HAOJTFOICHHSI,
JieaTh BBIBOJIBI 110 Pe3yJibTaTaM
HKCIIEPUMEHTA TIPU NMPOBEICHUU
71a00paTOPHBIX OMBITOB M MPAKTUYECKON
paboTEHI.

CrnemoBath npaBmiiaM 6e€30macHON
paboTHI B 1aOOpaTOpUH MPpHU
UCIOJIb30BaHUM XUMUYECKOH MOCY b U
000py10BaHUS.

[TpoBOIUTE BHIYUCIICHUS C TIPUMEHEHHEM
TIOHSTHS «MacCOBast IOJIs BEIIECTBA

B PacTBOpE».

BricTpanBaTh pa3zBEpHYThIC MICHMEHHBIC
Y YCTHBIE OTBETHI C ONIOPOU

Ha MH(pOopMaILMIO U3 yUYeOHUKA U
CIPaBOYHBIX MATEPUAJIOB, TPAMOTHO
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Bviuucnenusa:
C UCIOJIL30BAHUEM MMOHATHSA «MaCCOBas
JIOJIS1 BEIIECTBA B PACTBOPE»

VCIIOJIb30BATh U3YYCHHBIN TOHATUNHBIN
arrapar Kypca XuMuu

2.4

OCHOBHBIE KJI1aCChI
HEOPraHUYECKUX
COE€JIMHEHUH

16

Knaccudukanus HeopraHnyeckux
coenunenuid. Oxcunpl. Knaccuduxanus
OKCHJI0B: cojieo0pa3yroine (OCHOBHBIE,
KHUCIIOTHBIE, aM(oTepHbIE) U
Hecoseoopasyrouue. Homenknarypa
okcuaoB. DU3NUecKre U XUMUUYECKHE

cBoMcTBa OKCUOB. [TonmyueHne oKkCuIoB.
OcHoBanus. Knaccudukanust o0CHOBaHUIA:

IENIOYU U HEPACTBOPUMBIE OCHOBAHUS.
Howmenxkiatypa ocHoBanuii. @u3nueckue
Y XUMUYECKHE CBOMCTBA OCHOBAHUM.
[Tosmmyuenue ocHOBaHUI.

Kucnotel. Knaccudukanus Kucior.
Homenxkiarypa kucnor. uzndeckue

1 XUMHYECKHUE CBOMCTBA KUCIOT. P
aktuBHOCTH MeTasuioB H.H. bekerosa.
[lonydyeHue KuCior.

Conu. HomeHnkiatypa cosneil.
OuU3NYECKUE U XUMUYECKUE CBOMCTBA
conen. [lonydyenue cosen.
['eneTnueckast CBsI3b MEXK]y KIIaCCaMH
HEOPraHWYECKNX COCTUHEHUM.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

KnaccudunnupoBath uzydaemsoie
BEIIIECTBA 10 COCTaBy M CBOMCTBAM.
CocTaBisaTh (POPMYIIBI OKCUIAOB, KHCIIOT,
OCHOBaHWM, COJICH U HA3bIBATh UX

10 MEXTYHAPOIHON HOMEHKIIATypeE.
[TporHo3upoBaTh CBOKMCTBA BEIICCTB

Ha OCHOBE OOIIMX XUMHUYCECKHX CBOWCTB
W3YYCHHBIX KJIAaCCOB/TPYII BEIIECTB,

K KOTOPBIM OHH OTHOCSITCHL.

CocTaBisiTh MOJICKYJISIPHBIC YpPaBHEHUS
PEaKITNii, HIUTFOCTPUPYIOIIIX
XAMUYECKUE CBOWCTBA U CTIOCOOBI
TIOJTyYSHUS BEIECTB N3YYCHHBIX
KJIACCOB/TPYIIII, & TaKXe
TIOJITBEPIKTAFONTUX TEHETHIECKYFO
B3aMMOCBSI3b MEXK/Ty HUMH.
[Tpou3BOAUTH BEIYUCTICHUS

M0 YPAaBHEHUSIM XUMHYECKUX PEaKIIUM.
[ImarnpoBaTh U OCYIIECTBISATH

HA TIPAKTUKE XUMUYECKUE
OKCIIEPUMEHTBI, POBOAUTH HAOFOICHHSI,
JIeaTh BHIBOJIBI IT0 PE3yJIbTaTaM
AKCIIEPUMEHTA MPU TTPOBEICHUN
71a00pPaTOPHBIX OIBITOB U MPAKTUIECKUX
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OO6pa31ibl HeOpraHUYECKUX BEIIECTB
Pa3IUYHBIX KJIACCOB.

OnbITHI, WITIOCTPUPYIOIINE XUMUYECKUE
CBOMCTBA KJIaCCOB HEOPIaHUYECKUX
BEILIECTB.

JlabopamopHvie onvimol

OrnpeneneHue pacTBOPOB KUCIOT U
HIEJI0YEH C TOMOIIBIO MHIMKATOPOB.
N3ydenune B3auMOI€MCTBUS KUCIIOT

C METaJUIaMHU, PeaKuii HEUTpaanu3alui.
B3aumopericreue pactBopa cepHOU
KHUCIIOTHI ¢ okcuaom meau (11).
[TonyueHne HepaCTBOPUMBIX OCHOBAHHUM.
BriTecHeHUE 0JHOTO MeTa1a APYTUM
U3 pacTBOpa COJIH.

IIpaxmuueckasa paboma

Ne 6. Pemenue skciepuMeHTaIbHBIX
3aJ1a4 o TeMe «BajkHelnie KJi1acchl
HEOPraHWYECKUX COCUHEHUI.
Buviuucnenus:

10 YPABHECHUSIM XUMUUYECKON PEAKIINHU:
KOJIMYECTBA BEIIECTBA, 00bEMA, MACCHI
10 U3BECTHOMY KOJINYECTBY BELIECTBA,
00BEMY, Macce peareHTOB MITH
MIPOAYKTOB PEAKLUHU

pabor.

CrnenoBath nmpaBuiam 0€30MacHOM
paboThl B TabopaTopuu

IIPU UCIIOJIB30BAHUN XUMHYECKON
MOCYJIbl U 000PYyIOBAHUSI.
BricTpanBaTh pa3BEPHYTHIE TUCHMEHHBIE
Y YCTHBIE OTBETHI C ONIOPOU

Ha nH(poOpMaIUIo U3 yueOHUKA U
CIIPaBOYHBIX MAaTEPUAIIOB, FPAMOTHO
MCII0JIb30BATh U3YYEHHBIN TOHATUNHBIN
anmapar Kypca XuMuu

Hrtoro no pazneny:

36

32




denepanbHas pabouas nporpamma | Xumus. 8—9 kiaacchl (0a30BbIl YpPOBEHD)

Pasnen 3. Ilepnoanyeckuii 3akoH u [lepuoauyeckasi cucrema xumnyeckux 3j1eMeHToB JI. U. MenneseeBa. Ctpoenue
aTOMOB. XUMHYECKasA CBA3b. OKMCINTEIbHO-BOCCTAHOBUTEIbHbIC PeaKIMU

3.1 | [lepuoanyeckwuii
3aKOH U
ITepnoanueckas
cucreMa
XUMHUYECKHUX
JJIEMEHTOB

Ctpoenue aToma

1. . Menaeneena.

5

[TepBble MONBITKH KJIaCCUDUKALIUH
XHMHUYECKUX 2JIeMeHTOB. [loHsaTue

O TPYIIAX CXOJHBIX AJIEMEHTOB
(1IeI0YHBIC U MIEIOYHO3EMEIIbHBIC
MeTaJlJIbl, TaJIOT€HbI, UHEPTHBIC T'a3bl).
DJIEMEHTBI, KOTOPbIE 00Pa3yIOT
aMmdoTepHbIE OKCUJIBI U THAPOKCHIBI.
[lepnonnueckuii 3axoH. [lepuognueckas
CHCTEMa XMMHUYECKHUX JIEMEHTOB

J.1. Menneneesa. Kopotkonepuoanas u
JUTMHHOTIEPHOIHAS (DOPMBI
[Tepronnyeckoil CUCTEMbI XUMUYECKHX
anemeHToB [[.1. Menneneesa. [leprobl
Y rpynibl. OU3NUECKUN CMBICT
MOPSIIKOBOTO HOMEPa, HOMEPOB Meproaa
Y TPYIIBI DJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX
siaep. M3oronbl. DnexkTponbl. CTpoeHHe
AJIICKTPOHHBIX 000JI0UEK aTOMOB IIEPBBIX
20 XMMHYECKHX DJIEMEHTOB
[Teproguyueckoi CUCTEMBI

J.N. MenneneeBa. XapakTepucTuka
XHMHYECKOI'0 dJIEMEHTa

IO €ro NOJIOXKEHUIO B [leproanueckon
cucteme J[.1. Menneneena.
3aKOHOMEPHOCTH U3MEHECHUS pajinyca

PackpbIBaTh CMBICI IEPUOIUUECKOTO
3aKOHa.

OnuchIBaTh CTPOEHUE TAOHIIBI
«llepuoguueckas cucreMa XUMUYECKUX
aneMmeHToB (.M. MenneneeBay.
MoaenupoBaTh CTPOCHUE aTOMA,
SHEPreTUYECKUX YPOBHEMN U MTOJYPOBHEM
MIPY MOMOIIM PUCYHKOB, 3JIEKTPOHHBIX
KOH(UTYypaIuii 1 3JeKTPOHHO-
rpadguyeckux Gopmy.

[TosicHATH PU3UYECKUIA CMBICIT
MOPSIAKOBOIO HOMEPA, HOMEPOB MEPUOA
Y TPYIIIBI AJIEMEHTA.

XapaKkTepu30BaTh XUMUYECKHUE 3JIEMEHTHI
MIEPBBIX TPEX MEPUOAOB, KAJIUM, KaTbLIHU
Y UX COEIMHEHUS T10 TOJIOKEHUIO

B [lepnoanueckoii cucreme

J.1. Menpeneena.

OOBsICHATH 001IIE 3aKOHOMEPHOCTH

B N3MEHEHUU CBOWCTB XMMHYECKUX
AJIEMEHTOB (M3MEHEHUE PaInyCOB
aTOMOB, JIEKTPOOTPHUIATEIBHOCTH,
BAJICHTHOCTH) U UX COCAUHEHUN

B ITpEJIENIax MaJbIX MEPHUOJIOB U IIIaBHBIX
MOATrPYII C YYETOM CTPOEHUS UX
aTOMOB;
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aTOMOB XUMHUYECKHUX AJIEMEHTOB,
METAUTMYECKUX U HEMETAJITNYECKUX
CBOICTB M0 TpyNIiaM 1 IEPUOJAM.
3nauenue [lepuoanueckoro 3akoHa u
[Tepronnyeckoil CUCTEMbI XUMUYECKUX
3JIEMEHTOB JJIsl PA3BUTHSI HAYKHU U
npaktuku. .M. Mennenees — y4€Hbii u
rpaXkIaHuH.

Xumuueckuiit IKCnepumenm:
Jlemoncmpayuu:

B3aumopelicTBre THAPOKCHIA IIMHKA

C pacTBOpaMu KHUCJIOT U HIEJIOYECH.
MopaenupoBaHue CTPOCHUS MOJIEKYII
IIPY [IOMOILH PUCYHKOB, MOJEIIEH,
ANIEKTPOHHBIX U CTPYKTYPHBIX (OPMYII.
Ta6muma «Ileproanueckas cucrema
XUMHUYECKHUX 3JIEMEHTOB

JI.1. MeHneneeBay.

JlabopamopHvie onvimul
O3znakomileHHe ¢ 00pa3iamMu METaJIoB U
HEMETAIIOB

VYyacTBOBaThH B COBMECTHOM paboTe

B [1ap€ WUJIU TPYIIIIE.

BeicTpauBaTh pa3BEpHYTHIE TUCHMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha MHPOpPMALIKIO U3 yueOHUKA U APYTUX
HMCTOYHUKOB, B TOM unciie IHTepHeTa

3.2

XUMHUUYECKAS CBA3b.
OKUCIIUTEINBHO-
BOCCTAaHOBUTEJIbHBIE

peakuuu

Xumnueckas cBa3b. KoBasieHTHasA
(moJsipHas ¥ HEMOJIAPHAsI) CBSI3b.
DIEKTPOOTPUIATENBHOCTh XUMUUECKUX
anemeHTOB. oHHas cBsi3b. CTeneHb
okucnenus. OKUCIUTENbHO-
BOCCTaHOBHTEIIbHBIE peakinu. [Ipoiieccrl

PackpbIBaTh CMBICT N3y4aeMbIX TOHATHIA.
OnpenensiTe BUA XUMUYECKOU CBSI3U

B COCIMHCHHH.

MoaennpoBats CTPOEHUE MOJIEKYIT

IIPY [IOMOIIIA PUCYHKOB, MOJEJEH,
ANIEKTPOHHBIX U CTPYKTYPHBIX POPMYII.
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OKHUCJICHUS U BOCCTAHOBJICHUS.
OKuCIUTENN U BOCCTAHOBUTEIIH.
XUMHYECKUN IKCIIEPUMEHT: U3YyYEHUE
00pa3IoB BEIIECTB METAJIOB U
HEMETAJIOB, B3aUMOJCHCTBUE
TUAPOKCHUA IIMHKA C PACTBOPAMHU KUCJIOT
U TIeJIouel, IPOBEJICHNE OMBITOB,
WUTFOCTPUPYIOIIUX TPUMEPDI
OKHCITUTETLHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiu
Pa3NOKEHUS, COSTUHEHUS).
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OnBITHL, WIUTFOCTPUPYIOIINE IPUMEPHI
OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaxkuuii (ropeHue, peakiuu
Pa3JIoKEeHUs, COCTUHECHMUS)

Hcnonp30BaTh XUMUUYECKYIO CUMBOJIUKY
JUJIsl COCTaBJieHUs (pOpMYJT BEIECTB,
AJIIEKTPOHHOTO OanaHca peakiiuii.
OrnpenensTh CTeNeHb OKUCICHUS aTOMOB
XUMHUYECKHUX JIEMEHTOB 0 (popMysaM u
COCTaBJIATH (POPMYIIbI OMHAPHBIX
COEJIMHEHHH 10 CTEIICHU OKHUCIICHUS
ATOMOB XMMHYECKUX DJIEMEHTOB.
OnpenensTe OKUCIUTEND U
BOCCTaHOBUTENb. PaccTaBisTh
KO2(PUIIUEHTHI B CXeMaX MPOCTHIX
OKHCJINTEIIbHO-BOCCTAHOBUTEIBHBIX
peaKkuii METOAOM AJIEKTPOHHOTO
OajaHca.

Habaronats XMMHYECKUE OMBITHI

T10 TUIaHY, aHAJIM3UPOBATh U JIeJaTh
BBIBOJIBL.

HUcnons3zoBate UKT mig cozmanns
MOJIeJIEN, TOATOTOBKY IPE3EHTAIIUM,
JIOKJIAJIOB 110 TEME.

BricTpauBaTh pa3BEpHYTHIC TUCHMEHHBIC
1 YCTHBIE€ OTBETHI C OITOPOM Ha
nHpopManuio U3 yueOHHUKa U JPYTUX
HMCTOYHUKOB, B TOM uncie MaTepHera

Hroro no pazneny 11
IloBTOpEHME N3Yy4EHHOTO 3
OBIIEE YMCJIO HACOB 68
[10 ITPOT'PAMME
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9 KJIACC
HaumenoBanue
Ne KomnuectBo OCHOBHBIE BUJIBI IEITENHHOCTH
pas3aenoB U TEM Conepxanue oOy4eHUs
/o 4acoB o0yyaromuxcs

y4eOHOro npeaMeTa

Pa3nen 1. BemecTBO M XUMMYeCKHe peaKIMU

11

IToBTOpEHUE
U3y4EHHOTO

3

[lepnonnueckuii 3axoH. [lepuoguueckas
CHUCTEMAa XUMHYECKUX 3JIEMEHTOB

J.N. Menneneea. CTpoeHuE aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHHUU CBOMCTB
XUMUYECKUX AJIEMEHTOB MEPBBIX TPEX
MEPUOJIOB, Kaus, KalbLUs U UX
COEIMHEHUH B COOTBETCTBUU

C TIOJIO’)KEHUEM DJIEMEHTOB

B [leprnoanueckoit cucreme U CTpOCHUEM
UX aTOMOB.

CrpoeHue BeniecTBa: BUJIbl XUMHUECKOMN
CBsI3U. THIIBI KPUCTATUIMYECKUX
pEIETOK, 3aBUCUMOCTb CBOMCTB
BEILIECTBA OT TUIA KPUCTAIIINYECKON
PELIETKN U BUA XUMUUYECKOM CBSI3H.
Knaccuduxamus u HoMeHKIaTypa
HEOPraHWYECKNX BEIIECTB. XUMHUYECKHE
CBOMCTBA BELIECTB, OTHOCSIINXCS

K Pa3JIMYHBIM KJIacCaM HEOPTaHUYECKHUX
COEIMHEHUH, TCHETUYECKAs CBA3b
HEOPraHWYECKNX BEIIECTB.

XapakTepu30BaTh XUMUUYECKHE JIIEMEHTbI
MIEPBBIX TPEX MEPUOJIOB, KATUA U KaJIbLIHs
0 UX MoJiokeHuto B [lepuoanueckont
cucteme /1. 1. Menaeneena.
KnaccudunnpoBath 1 Ha3bIBaTh
HEOPraHUYECKHE BEIIECTBA U3YUEHHBIX
KJIACCOB.

OnuceiBaTh 00IIME XUMUYECKUE
CBOWCTBA BELIECTB PA3JIMYHBIX KJIACCOB,
IIOATBEPKIaTh CBOWCTBA IPUMEPAMU
MOJIEKYJISIPHBIX YPAaBHEHUN XUMUYECKUX
pEaKIuu.

OnpenensTe BUI XUMUUECKOH CBS3HU U
THI KPUCTAUIMYECKOU PEIIETKH
BEILIECTBA.

[Iporao3upoBaTh CBOMCTBA BELIECTB

B 3aBUCMMOCTH OT UX CTPOCHHUSI.
BricTpanBaTh pa3BEpHYTHIC TUCHMEHHBIE
Y YCTHBIE OTBETHI C ONIOPOU

Ha nH(popManuio U3 yueOHUKa U
CITPABOYHBIX MAaTEPHUAJIOB, TPAMOTHO
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Xumuueckuii IKcnepumenm:
Llemoncmpayuu:

03HAKOMJICHUE C MOJEIISIMU
KPUCTAJUTUYECKHUX PEIIETOK
HEOPraHMYECKUX BEIIECTB — METAJJIOB
U HeMeTalyIoB (TpaduTa u anmasa),
CJIOXHBIX BEIIECTB (XJIOpHJIa HATPHUS)

UCIIOJIb30BATh U3YYCHHBIA TOHATUNHBIN
arrapar Kypca XuMuu

1.2

OCHOBHEIC
3aKOHOMEPHOCTH
IPOTECKAHUS
XUMHUYECKHUX
peakuin

Knaccuduxaiuys XuMU4ecKux peakiui
M0 Pa3JIMYHBIM MpU3HAKaM (TI0 YHUCITY U
COCTaBY y4acCTBYIOUIUX B PEAKIINU
BEIIECTB, MO TEII0BOMY 3 (DexTy,

110 UBMEHEHUIO CTENIEHEN OKUCIICHUS
XUMUYECKUX 3JIEMEHTOB,

110 00OPaTUMOCTH, 110 YYaCTHIO
KaTajau3aTopa). JK30- U
SHAOTEPMHUYECKUE PEAKIIUH,
TEPMOXHUMHUYECKHE YPABHEHUSI.
[TonsiTHE O CKOPOCTH XUMUYECKOU
peakuuu. [lorsiTue 06 00paTUMBIX

¥ HEOOPATUMBIX XUMHUYECKUX PEAKITUIX.
[loHsITHE O TOMOTE€HHBIX U T€TEPOTE€HHBIX
peakusax. [lonarue o karanuse.
[ToHsiTHE O XUMUYECKOM PaBHOBECHH.
@aKTOpHI, BIUSIOIIME HA CKOPOCTH
XUMUYECKOW peaKIMu U MOJI0KEHHE
XUMHUYECKOTO PAaBHOBECHSI.
OKHUCIUTENbHO-BOCCTAHOBUTEIIbHbBIC

PackpbIBaTh CMBICIT U3y4aeMbIX MTOHSITHN
Y TIPUMCHSITh OTH ITOHATHUS TIPH OMTUCAHUHT
CBOMCTB BEIIECTB U UX MPEBPAIICHHIA.
KnaccudunupoBaTs XMMUYECKUE
PEaKIUH 10 Pa3IMYHBIM PHU3HAKAM.
YcraHaBIMBaTh 3aBUCUMOCTD CKOPOCTH
XUMHUYECKOU PeaKIuu OT Pa3IuIHbIX
(haxkTopoB.

[Iporuo3upoBaTh BO3MOKHOCTH
MPOTEKAHMS XUMUYECKHUX ITPEeBpaIeHUN
B Pa3JIMYHBIX YCIOBUSX.

OnpenensiTe OKUCTUTEINb U
BocctaHoBuTtesb B OBP.

CocTaBiATh AIEKTPOHHBIN OanaHC
peaxIuu.

[Tpou3BOMUTH BHIYUCICHUS

10 XUMHUYCSCKHM YPaBHCHUSIM.
VYyacTBOBaTH B COBMECTHOM paboTe

B [1ape WJIX TPYIIIIE.

BricTpanBaTh pa3BEPHYTHIC THCHMEHHBIC
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peakuuu, AIEKTPOHHBIN OanaHc
OKHCJIUTEILHO-BOCCTAHOBUTEIBHOM
peakiuu. CocTaBlieHHE YpaBHEHUI
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX
pEaKUUii ¢ UCTIOIB30BAHUEM METO/1a
AJIEKTPOHHOTO OajaHca.

Xumuueckuii IKCnepumenm:
Llemoncmpayuu:

HccnenoBanne 3aBUCUMOCTH CKOPOCTH
XUMHUYECKOU PEaKIMu OT BO3JICHCTBUS
pa3IUYHBIX (PaKTOPOB.

ONBITHI, WUTFOCTPUPYIOIINE PUMEPHI
OKHCIIUTETBHO-BOCCTAHOBUTEIBHBIX
peakiuil (ropeHue, peakiuu
Pa3JIOKEHUSA, COCTUHEHUS ).
Buviuucnenus:

KOJIMYECTBA BEIIECTBA, 00BEMA U MACCHI
pEeareHTOB WU IPOJYKTOB MO
YPaBHEHUSM XUMUYECKUX pEaKIUn

Y YCTHBIE OTBETHI C OIIOPOU

Ha nHpOpMaIHIO U3 yueOHUKA U
CIIPaBOYHBIX MATEPUAIIOB, FPAMOTHO
VCII0JIb30BATh U3YYCHHBIN TOHATUNHBIN
anmapar Kypca XuMuu

1.3

DNEeKTpoNIuTHYECKas
JIUCCOIIMAIIHS.
XHUMUYECKUE
peakiuu

B pacTBOpax

Teopust 3IEKTPOIIUTUYECKON
JTUCCOLMALINN. DIEKTPOJIUTHI U
HEANEKTPOIUTHL. KaTHOHBI, aHHOHBI.
MexaHu3M AUCCOIMAIMY BEIIECTB

C Pa3NMYHBIMU BUJIAaMU XUMUYECKOU
cBs3u. Crenens quccounanu. CuiabHbIe
U c1a0ble SIEKTPOTUTHI.

Peakuuu nonnoro oomeHa. Y cioBus

PackpbIBaTh CMBICT H3y4aeMbIX IOHATH,
a TaKXXE€ CMBICII TEOPUHU
AIEKTPOJIUTHUYECKON TUCCOLUALNY.
OOBACHATH NPUUHUHBI
AJIEKTPONPOBOTHOCTH BOJIHBIX PACTBOPOB
BEILIECTB, pa3JINYaTh CJIa0bIE U CUIIbHBIE
AIEKTPOIUTHI.

CocTaBisiTh ypaBHEHHUS TUCCOLUALIAN
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IPOTEKAHUS peaKIMii HOHHOro 0OMeHa,
MOJIHBIC U COKPAIIEHHBIC HOHHBIE
ypaBHEeHUs peakiuid. CBOMCTBA KUCIOT,
OCHOBAHMU U COJIEM B CBETE
peACTaBICHUN 00 AIEKTPOTUTUUECKOM
nucconyanun. KauecTBeHHbIC peakiuu
Ha WoHBI. [loHsITHE O THIpOIH3E CONeil.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

HccnenoBanue 31€KTpOIPOBOAHOCTH
pacTBOPOB BEILIECTB, Mpoliecca
JUCCOIMAIINY KUCTIOT, IIeJIoUei

U coJiei (BO3MOXKHO HUCTOJIb30BaHUE
BUJICOMATEPHUATIOB).

OnbITHl, WUTIOCTPUPYIONIHAE MPU3HAKU
MPOTEKAaHUsI PEeaKIMii HOHHOTO 0OMeHa
(oOpa3oBaHME OcaJiKa, BBIJICIICHUE Ta3a,
oOpa3oBaHHE BOJIbI).

Pacno3HaBaHnue HEOpraHUYECKUX
BEIIIECTB C MOMOIIbIO0 KaU€CTBEHHBIX
pEaKiui Ha UOHBI.

JlabopamopHhuiii onvim:

N3ydeHune npu3HaKoB NPOTEKAHUS
peaKIuyu HOHHOTO 0OMEHa B pacTBOpax
AIICKTPOJIUTOB (C 0Opa30BaHUEM OCaIKa,
BBIJICJICHHEM Ta3a, 00pa30BaHUEM BO/IbI).
Ilpakmuueckasa paboma:

KHCJIOT, IIEJI0YEH U COJICH, ITIOJIHBIC U
COKpalIéHHbIC HOHHBIC YPAaBHEHUS
XUMHUYECKUX PEAKIIU HOHHOTO 0OMEHa,
KpaTKUEe MOHHBIC YPaBHEHUS MPOCTHIX
PEaKLMU TUAPOIIA3a COJIEH.
XapakTepu3oBaTh 00IIHNE XUMUUECKUE
CBOMCTBA BEIIECTB PA3JIMYHbBIX KJIACCOB
Ha OCHOBE T€OPHUU SJEKTPOJIUTUUECKON
JIACCOIMALINM; TIOJITBEPKAATh CBOMCTBA
pUMepaMu MOJIEKYJISIPHBIX U HOHHBIX
YPaBHEHUN XUMHUYECKUX PEAKIIUH.
Pemrate 3kcriepruMeHTaIbHBIE 33/1a41

10 TEME.

[InaHupoBaTh U OCYILIECTBIIATH

Ha MPAKTHKE XUMUYECKUE
HKCIIEPUMEHTBI, MPOBOJAUTH HAOIIOICHHS,
JIeJaTh BBIBOJIBI IO pE3yJIbTaTaM
AKCIEPUMEHTA NIPU IPOBEAECHUN
71a60paTOPHBIX OMBITOB M MPAKTUYECKHUX
pador.

CnenoBathb npaBuiiaM 0€30MaCHOM
paboThI B TabopaTopuu Mpu
MCIIO0JIb30BAHUU XUMHUUYECKOM MOCYAbI U
000py10BaHUS.

[IpoBOANTH BBIUKCIECHHUS 10 XUMHUECKUM
YpaBHEHUSIM.

VYyacTBOBaTh B COBMECTHOM paboTe
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Ne 1. PenieHue skcriepuMeHTaIbHBIX
3aJa4 1o TeMe.

Buviuucnenus:

110 YPABHEHUSIM XUMHUYECKUX PEAKIINI

B [Iape WM TPYMIIE.

BricTpanBaTh pa3BEpHYTHIE TMCHMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha MHPOPMALIMIO U3 YUEOHHKA U APYTUX
MCTOYHUKOB MH(OPMAIIH, B TOM YUCIIE
Nutepuera

Uroro no pazgeny

16

Pa3gea 2. Hemerasibl ¥ X COeAUHECHUSA

2.1 Xumuyeckue 4
hiemeHThl VIIA-
rpynibl. ["asoreHs

OO6m1as XxapakTepUCTHKA rajIOTeHOB.
OcoOEeHHOCTH CTPOCHHS aTOMOB,
XapaKTePHbIC CTEIICHU OKUCIICHUS.
Crtpoenue u pusndyeckue CBONCTBA
IIPOCTHIX BELIECTB — raJJOT€HOB.
XUMHYECKHE CBOKWCTBA HA IPUMEPE
xJiopa (B3aUMOJIEHCTBUE C METAIIIAMU,
HEMETaJUIaMU, 1IeJI0YaMM ).
XnopoBogopos. CoJisiHast KHCIIOTa,
XUMUYECKUE CBOMCTBA, MOJyYCHUE,
npuMeHeHue. JleincTeue xyopa u
XJIOPOBOJIOPOJA HA OPraHU3M YEJIOBEKA.
Baxuelme XJIopuapl U UX HAXO0KICHUE
B IIPUPOJIE.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

OnbITHI, OTpaKaromue GU3NIECKUe u
XUMHYECKHE CBOWCTBA FAJIOTEHOB U UX
coeAMHEHU (BO3MOXKHO UCIIOIb30BAHUE

OOBSCHATH O0ITHE 3aKOHOMEPHOCTH

B UBMEHEHUU CBOMCTB HEMETAIJIOB U UX
COCJIMHEHUH B MpeJiesax MaabixX
MEPHUOJIOB U TTIABHBIX MOATPYIII
[leproauyeckoit CUCTEMBbI XUMUYECKUX
AJIIEMEHTOB C Y4ETOM CTPOSHHUS UX
aTOMOB.

XapakTepu3oBaTb (PU3NYECKUE U
XUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB
rajoreHoB (Ha MpUMepe XJIopa) 1
CJIOKHBIX BEUIECTB (XJIOPOBOAOPOAA,
XJIOpHJIa HATPHs), CIIOCOOBI UX
MOJIyYEHU s, IPUMEHEHUE U 3HAUCHUE

B [IPUPOJIE€ U KU3HU YEJIOBEKA.
OnpenensiTe XJI0pUI-UOHBI B paCTBOPE.
[1naHupoBaTh U OCYIIECTBIISITH

Ha MPAKTHKE XUMUUYECKUE
AKCIEPUMEHTHI, MPOBOAUTH HAOIIIOICHMS,
JIeJaTh BBIBOBI IO pe3yJibTaTaM
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BUJIEOMATEPHUAIIOB).

O3zHakomiieHHe ¢ 00pa3LaMu XJI0pUI0B
(raJoreHuI0B).

JlabopamopHhuwiii onvim:

N3ydeHne CBOWCTB COJITHOM KUCIIOTHI.
[IpoBeneHrEe KaUECTBEHHBIX PEAKIUM
Ha XJIOPUA-HOHBI.

IIpaxmuueckasa paboma

Ne 2: Tlonmyuenue CoITHOM KUCIIOTHI,
M3y4YEHUE €€ CBOUCTB.

Buviyucnenus:

[0 YPAaBHEHUSIM XUMUUYECKUX PEAKIINM,
€CJIM OJINH U3 PEareHToB JaH B U30bITKE

AKCTIIEPUMEHTA MIPU IPOBEACHUN
71a00paTOPHBIX OMBITOB U MPAKTHYECKUX
pabor.

CrnenoBath npaBuiam 0e30MacHOM
paboThl B TabopaTopuu

IIPU UCTIOIB30BAHUY XUMHUYECKON
MOCYJIbI U 000PYyIOBAHUS.

BricTpauBaTh pa3BEPHYThIC MTUCHMEHHBIC
U YCTHBIE OTBETHI C OMOPOH

Ha nH(poOpMaIHIo U3 yueOHUKa U
CIIPaBOYHBIX MAaTEPUATIOB, IPAMOTHO
VCIIOJIb30BATh U3YYEHHBIN TOHATUNHBIN
anmapar Kypca XUMHU

2.2

OO0mas
XapaKTepUCTUKa
XUMHYECKUX
2JIEMEHTOB
VIA-rpynnsi. Cepa
U €€ COCAUHECHUS

OO6mast xapakTepuCTHKA HIEMEHTOB
VIA-rpynmsl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHBIE CTENIEHU
OKHUCJICHUSI.

Crtpoenue u pusndeckue CBONCTBA
MPOCTBIX BELIECTB — KUCIOPOAA U CEPBHL.
AnnoTpornHbie MOAU(PUKAIIMHA KUCTOPOAa
U cepbl. XUMUYECKHE CBOMCTBA CEPHI.
CepoBonopo, cTpoeHne, GU3NIECKUe U
XUMHUYECKHE CBOKCTBA.

OKcupl cepbl Kak MpeICTaBUTENH
KHCJIOTHBIX OKCHUJIOB.

CepHas kucnota, puznyeckue u
XUMHUYECKHE CBOMCTBA (0OIIHE KaK

OOBsACHATH 00IIIME 3aKOHOMEPHOCTH

B U3MEHECHHH CBOMCTB JIEMEHTOB
VIA-rpynnbl ¥ uX COCTUHEHUN C yUETOM
CTPOCHHUSI UX aTOMOB.
XapakTepu3oBarh (HU3NIECKHE U
XMMHUYECKHE CBOMCTBA MPOCTOrO
BEIIECTBA CEPBI U €€ COCTUHEHUI
(cepoBOI0pOIA, OKCUIOB CEPBI, CEPHOI
KHCJIOTHI, CyJIb(aToB), CTOCOOBI UX
MOJy4YEHUs, MPUMEHECHUE U 3HAUCHUE
B MMPUPO/IC U )KU3HM YEJIOBEKa.
OnpenensiTe HaIMUKE CyIb(aT-MOHOB
B pacTBOpE.

OOBSACHSITH CYITHOCTh KOJIOTMYECKUX
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peACTaBUTENS Kilacca KUCIOT U
crienuduyeckne). XuMUUECKUE PEeaKInu,
JIeXKaIIue B OCHOBE MPOMBIILJIEHHOTO
croco0a NMoJy4eHHsI CEpHOM KUCTOTHI.
[Ipumenenue. Conu cepHON KUCIIOTHI,
KaueCTBEHHAs peakiiys Ha CyJib(paT-uoH.
Haxoxnenue cepsl 1 €€ COEqUHEHN N

B npupojie. XUMUYECKOE 3arpsi3HEHUE
OKpY’Karoleh cpeibl COCTMHECHUSIMHU
cephl (KUCTOTHBIC IO/, 3aTPSI3HCHHE
BO3JlyXa U BOJOEMOB), CLIOCOOBI €r0
MIPEI0TBPAICHUS.

Xumuueckuii IKcnepumenm:
Llemoncmpayuu:

O3HakoMJieHHEe ¢ oOpasIiaMu cepsl U e€
COEJIMHEHUAMU (BO3MOKHO
HCIIOJIb30BAHUE BUACOMATEPUATIOB).
Ha6monenue nporecca oOyriavBaHus
caxapa noj JeMCTBUEM
KOHIEHTPUPOBAHHOU CEPHON KUCIOTHI.
JlabopamopHhvie onvimoi.:

N3yyeHne XuMUYEeCKUX CBOMCTB
pa30aBIEHHON CEPHOM KHUCTIOTHI.
[IpoBeneHne KaueCTBEHHOM peakIuy Ha
cynb(aT-uoH U HAOIIOICHUE MPHU3HAKa
€€ MPOTECKAHUS

npo0ieM, CBA3aHHBIX C IepepadoTKON
COCMHEHUH CEPBI.

IInaHupoBaTh U OCYLIECTBIISATH

Ha PAKTUKE XUMUYECKUE
HKCIIEPUMEHTBI, MPOBOAUTH HAOIIIOICHHS,
JieaTh BHIBOJBI 110 pe3yJibTaTaM
DKCIIEPUMEHTA.

CrnepnoBatb npaBuiiaMm 6€30MacHON
paboTel B TabopaTopuu

IIPU UCTIOJIb30BAHUHN XUMHUYECKOM
MOCYJIbI U1 000PYyIOBaHUSI.
[Tpou3BOAUTH BBIYUCICHUS

10 XUMUYECKUM YPaBHEHUSIM.
Hcrnonp30BaTh IPU BBIIOJIHEHUU
yueOHBIX 3aJIaHUN TEKCThl yUeOHUKA,
CIIPaBOYHBIE MaTEPHUAIIbI
(ITepponuecKyto CUCTEMY XUMHUYECKUX
anemenToB JI. 1. Menneneesa, Tabauity
PacTBOPUMOCTH KHCJIOT, OCHOBaHUM U
CoJIEH B BOJE, IEKTPOXUMUYECKHH P
HaIpsKEHU METAIIIOB).

Hcnionp30BaTh IPU BBIIOJIHEHUT
y4eOHBIX 3aJIaHUi U B TIPOLIeCcCe
MCCJIEI0BATEIbCKON AEATENBHOCTH
Hay4YHO-TIOMYJISIPHYIO JTUTEPATYPY
XUMHYECKOr0 COJIepkKaHUs, CIIPAaBOUYHbIE
MaTtepuaibl, pecypcel IHTepHETa
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2.3

Oobmas
XapaKTepUCTHKA
XUMHYECKHX
HIIEMEHTOB
VA-rpynmnsi.

Azor, pochop u ux
COEJIMHEHUS

OO6uras xapakTepuCTUKa HJIEMEHTOB
VA-rpynnbl. OCOO€HHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHBIC CTETICHU
OKHUCJICHUSI.

A30T, pacnpocTpaHeHue B MPUPOJIE,
bu3uYeCKre U XUMUYECKHE CBOMCTBA.
Kpyrosopot azora B npupoze.
AMMHUaK, ero Gu3nyecKue 1 XuMUIECKue
CBOMCTBa, MOJIy4CHUE U TPUMEHCHHE.
Conu aMMoHuUsI, UX (PU3NUECKUe U
XUMHUYECKHE CBOWCTBA, TPUMCHECHHE.
KavecTBeHHast peakiiust Ha HOHBI
aMMOHUSI.

A3OTHas KHCJIOTa, €€ MOoJTyueHue,
bu3UYECKUe U XUMUUECKHE CBOMCTBA
(oOmue Kak MmpeCcTaBUTENs Kiacca
KHUCJIOT U CIIeIU(pUIECKHE).
Hcnonp3oBaHue HUTPATOB U COJIEH
aMMOHHUS B Ka4€CTBE MUHEPAJIbHBIX
ynoOpeHui. XUMUYIECKOE 3arps3HCHHE
OKPY’KAIOIIEH CPEbl COCTMHECHUSMU
a30Ta (KUCJIOTHBIE T0K/IH, 3aTPSI3HEHHE
BO3]1yXa, IOYBBI U BOJOEMOB).
docdop, ammoTponHbIe MOIUDUKAITTN
docdopa, hpu3nIeCKre 1 XUMHUICCKHC
cBoictBa. Okeun gocdopa (V) u
dbocdopnas kuciora, pu3NIECKUe U

OOBICHATH 001IKE 3aKOHOMEPHOCTH

B U3MEHEHUH CBOWCTB AJIEMEHTOB
VA-rpynnsl v uX COEAMHEHUN C YYETOM
CTPOCHHUS UX aTOMOB.

XapakTepu3oBarh GU3NIECKUE U
XUMHYECKUE CBOMCTBA MIPOCTHIX BEIIECTB
azorta u pocdopa u ux coeAMHEHUN
(amMmaka, coyieii aMMOHUS, A30THOM
KUCJIOTBI, HUTPATOB, okcuaa pocdopa (V)
u ¢pochopHoi KucnoThl, hocdarTon),
CTIOCOOBI MX TIOTYUYCHHsI, MIPUMEHEHHUE 1
3HAYCHHE B MIPUPOJIC U )KU3HH YEIOBEKA.
OmnpenensiTe HOHBI aMMOHUS U (ocdat-
HOHBI B PacTBOpE.

OOBSICHATH CYLTHOCTH KOJIOTHUECKHUX
npo0sieM, CBA3aHHBIX C HAX0XKICHUEM
coeIMHEHUH a3ota u Gocdopa

B OKPYXaroIleH cpele.

[TnaHupoBaTh U OCYILECTBIATH

Ha MPAKTUKE XUMHYECKHE
HKCHEPUMEHTHI, IPOBOJUTH HAOTIOICHUS,
JIeJ1aTh BBIBOJIBI 10 pe3yJibTaTaM
HKCIEPUMEHTA MPU IPOBEACHUH
71a00paTOPHBIX OTIBITOB U MTPAKTHYECKON
paboTHI.

CnenoBath mpaBuiaM 0€30MacHOM
paboThl B 1ab0OpaTOopun
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XUMHUYECKHUE CBOMCTBA, IOJIyYCHUE.
Hcnonb3oBanue GpocdaToB B KauecTBE
MUHEPAJIBHBIX YI0OpECHHI.
Xumuueckuii IKcnepumenm:
Llemoncmpayuu:

O3zHakomiieHHe ¢ PU3NYECKUMU
cBoOMcTBamMu a3zota, pocdopa

1 UX COeIUHEHUI (BO3MOXKHO
WCIIOJIb30BaHUE BUIEOMATEPUAIIOB).
O3HakoMJIeHHE ¢ 00pa3liaMu a30THBIX U
dbochopHBIX ya0OpEHUH.

[Tonyuenue, cobupanue, pacrio3HaBaHUE
Y U3y4YE€HUE CBONCTB aMMHaKa.
BzaumoneicTBue KOHUEHTPUPOBAHHOMU
A30THOM KHUCJIOTHI ¢ MEJIbIO (BO3MOXKHO
HCII0JIb30BAHUE BUACOMATEPHUATIOB).
JlabopamopHvie onvimoi.

[IpoBeneHne Ka4eCTBEHHBIX PEAKIIUIA
Ha MOH aMMoHuA U pocdar-noH, u
W3yYCHHUE MPU3HAKOB UX MPOTEKAHMUSI.
Ilpaxmuueckas paboma

Ne 3: [Tomyuenue aMmmuaka, u3yueHue
€ro CBOMCTB.

Buviuucnenus:

10 YPaBHEHUSIM XUMHUYECKUX PEaKIINi

MIPU UCTIOIB30BAaHUU XUMHUYECKON
MOCYJIbI U 000PYIOBAHUS.
[Tpou3BOUTH BHIUUCICHHUS

M0 XUMUYECKUM YPaBHECHUSIM.
Hcrnonp30BaTh IPU BHITTOJIHEHUU
y4eOHBIX 3aJIaHUI TEKCThl YUeOHHKA,
CIIPABOYHbBIE MATEPUAIIBI
(MepUOINYECKYIO CUCTEMY XUMHUUECKUX
anemenToB J[. . Menpeneena, Tabnuiry
PacTBOPUMOCTHU KUCIIOT, OCHOBAHUU U
COJIEH B BOJIE, DJICKTPOXUMHUUECKUN Psifi
HanpsH>KEHUM METaJIOB)
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2.4

XUMHYECKHE
anemeHThl [VA-
I'PYIIIBL. YTIEPOA,
KPEMHHU U UX
coequHenus. bop

10

OO6uras xapakTepuCTUKa HJIEMEHTOB

[V A-rpynnsl. Oco6eHHOCTH CTPOSHUS
aTOMOB, XapaKTEPHBIC CTETICHU
OKHCJICHHUS.

Yrnepon, amioTponHbie MOAUDUKAIINH,
pacnpocTpaHeHre B IPUPOJIE,
bu3uYeCKre U XUMUYECKHE CBOMCTBRA.
Ancopbuus. Kpyrosopot yriieposa

B IIPUPO/IE.

Oxkcuapl yraepojia, ux puznyeckue u
XUMHYECKHUE CBOMCTBA, IEUCTBUE

Ha YKUBBIE OPraHU3MBbI, TIOJIYdEHUE U
PUMEHEHHE. JKOJOTUUECKUE
po0JIeMbl, CBI3aHHBIE C OKCHIOM
yriepona (IV), rumoresa riao6anbHOroO
NOTETUICHUS KJIIUMAaTa, TapHUKOBBIN

¢ dexT.

VYroiibHas KUCIIOTA U €€ COJU, UX
¢bu3nueckre 1 XUMUYECKHE CBOMCTBA,
MOJIyYEHUE U IPUMEHEHUE.
KauecTBeHnHas peakius Ha KapOOHAT-
nonbl. Mcnonb3oBaHue kapOOHATOB

B OBITY, MEIUIIMHE, TPOMBIIIIIEHHOCTH U
CEJIbCKOM XO3SMCTBE.
[lepBoHaYaNIbHBIE TOHATHUS

00 OpraHMyYeCKuX BEIIeCTBAX KaK

0 COEJMHEHUSX yriiepoaa (MEeTaH, 3TaH,

OOBICHATH 001IKE 3aKOHOMEPHOCTH

B U3MEHEHHUH CBOMCTB JIEMEHTOB
IVA-rpynmnsl ¥ UX COETMHEHUH C yUETOM
CTPOEHHUSI X ATOMOB.

XapakTepu3oBatrh GU3NIECKUE U
XUMHUYECKHUE CBOMCTBA IPOCTHIX BEIIECTB
YTJIE€pOia U KPEMHUS U UX COEIUHEHUI
(OKCHIIOB yTaepo/a, yrojlbHONW KHCIOTHI,
KapOOHATOB, OKCHJIA KPEMHUS,
KPEMHHUEBOM KHUCJIOThI, CUIIMKATOB),
CHOCOOBI UX MOJTYUYEHHUS, IPUMEHEHUE U
3HAYEHUE B IIPUPOJE U )KU3HU YEIIOBEKA.
OOBSACHATH NPUYNHHO-CIIE/ICTBEHHYIO
CBSI3b: CTPOEHHUE BEUIECTBA — CBOMCTBA
— IPUMEHEHHUE — Ha IIpUMepax
COEJIMHEHUH yriIepoJa U KPEMHUS.
Omnpenenatb kKapOOHAT- U CUIMKAT-UOHBI
B pacTBOpeE.

OOBACHATH CYITHOCTh IKOJIOTUYECKUX
po0sIeM, CBSA3aHHBIX C HAXO0XKICHUEM
YIJIEKUCIIOrO ra3a B OKPYKaIoIIEH Cpeie.
[ToaTBepxaaTh 0COOEHHOCTH COCTaBa
OpPraHWYECKUX BEILECTB IPUMEPAMHU
IPOCTBIX COEAMHEHUI (METaH, 3TaH,
ATWJIEH, allETUJIEH, 3TAHOJI, [NINLIEPHH,
YKCYCHAasi KHCJIOTa), B3aUMOCBS3b
HEOPraHMYECKUX COEUHEHNN yTiIepoaa u
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STWJIEH, alleTUJIEH, 3TaHOJI, TJULEPHH,
YKCyCHAasi KUCIIOTA).

[IprpoaHbIE ICTOYHUKY YITIEBOAOPOAOB
(yroae, npupoHbIi ra3, HedTh),
OPOJYKTHI UX NepepaboTKu (OEH3MH),
UX POJIb B OBITY U IPOMBIIILJIEHHOCTH.
[TonsiTHe 0 OMONTOTrUYECKU BaXKHBIX
BELIECTBAX: KUpax, OenKax, yrieBojax —
U UX POJIU B KU3HU YEJIOBEKA.
MarepualibHOE €JUHCTBO OPTaHUYECKUX
Y HEOPraHMYECKUX COCAMHEHUI.
Kpemnuii, ero pusnyeckue u
XUMHYECKHUE CBOMCTBA, MIOJyYEHUE U
npuMeHeHue. CoeTMHEHHs] KpEMHUS

B npupoje. OO1ue npeacTaBieHus

006 okcuae kpemuus (IV) u kpeMHHEBOI
KHCJIOTE.

CunmkaTsl, UX UCIOJIb30BAHUE B OBITY,
MEULMHE, IPOMBIIIJIEHHOCTH.
Baxuelme cTpouTenbHbIE MATEPUATIBI:
KepaMHKa, CTEKJI0, IEMEHT, OETOH,
x)ene300eToH. [Ipobiiemsr 6e30macHOTO
UCIIOJI30BaHUS CTPOUTEIBHBIX
MaTEpHAJIOB B IOBCEAHEBHOM KU3HHU.
Xumuueckuit IKcnepumenm:
Jlemoncmpayuu:

Mopenu KpUCTAIUIMYECKUX PEIIETOK

OpPTaHMYECKUX BEIIECTB.

OnuceiBaTh poJIb OCITKOB, KUPOB U
YIIEBOAOB B PYHKITMOHHUPOBAHUH YKHUBBIX
OpPraHu3MOB, COCTaB IMPUPOJTHBIX
WCTOYHUKOB YTJIEBOJIOPOIOB, UX POJIh

B OBITY U TTPOMBITIIICHHOCTH.

[TpoBOIUTE BEIYUCIICHHUS 110 YPABHCHUSAM
XUMHYCCKUX PEAKIIHH.

[T1aHMpOBATH U OCYIICCTRIISATH

Ha TIPAKTUKE XUMUYCCKUE
OKCIIEPUMEHTBI, IIPOBOINTH HAOJTFOICHHSI,
JIeaTh BBIBOJIBI 110 PE3yJIbTaTaM
HKCIIEPUMEHTA TIPU MPOBEICHUU
71a60paTOPHBIX OMBITOB M MPAKTUYECKUX
pabor.

CrnemoBath nmpaBuiIaM 0€30MMacHOM
paboThI B TabopaTopuu

IIPY UCTIOJIb30BAHUH XUMHYECKOM
MOCY/IbI U 000PYIOBaHUS.
Hcnonb30BaTh IPH BBHITTOTHEHUH
y4eOHBIX 33aJIaHUN TEKCTHI yUeOHUKA,
CIIPaBOYHBIE MaTEepUaIIbI
(ITeproandeckyro CUCTEMY XUMUYECKUX
sanemenToB 1. . MenpaeneeBa, Tabauily
pPacTBOPUMOCTH KHCTIOT, OCHOBaHUH U
COJIEN B BOJIE, JIIEKTPOXUMHUUECKHMN P
HaIpPSHKEHUH METAJIJIOB)
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anmasa, rpadura, QyniepeHa.
O3HaKOMIIEHHE C MTPOLIECCOM aICOPOLIMH
PacTBOPEHHBIX BEILIECTB
AKTUBUPOBAHHBIM YIJIEM U YCTPOUCTBOM
IPOTUBOTa3a.

O3HakoMJIEHHE C IPOAYKLIHEH
CUJIMKATHOM MPOMBIIIIIEHHOCTH
(Buneomatepuanbl: CUIMKaTHAS
IPOMBILIEHHOCTB ).

Moaenu MoneKyJ1 OpraHudeCKUX
BEIIECTB.

JlabopamopHuwiii onvim:

[Tonyyenue, cobupanue, pacrno3HaBaHUE
Y U3YUYEHUE CBOMCTB YIJIEKUCIIOrO Ta3a.
[IpoBeneHre KaUECTBEHHBIX PEaKLINi

Ha KapOOHAT U CUJIMKAT-UOHBI U
U3Yy4YEHUE IPU3HAKOB UX MPOTEKAHUSI.
IIpaxmuueckue pabombpi:

Ne 4. Tlonydenue yriekuciioro rasa,
V3y4YECHHUE €r0 CBOWCTB.

Ne 5. Pemienue skcriepuMeHTaIbHBIX
3a7a4 no teMe «Ba)xHenIre HeMeTaIbl
U UX COETHEHUS»

Buviuucnenua:

M0 YPABHEHUSIM XUMUYECKUX PEAKIUI

Hroro no pazngeny

28
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Pa3nen 3. MeTajiibl ¥ UX COCANMHECHUSA

3.1

OO1ue cBoMCTBA
METAJLIOB

3

OO6mras xapakTepuCcTUKa XUMUYECKUX
AJIEMEHTOB — METAJJIOB HA OCHOBAHUH UX
nonoxeHus B [lepuoguueckont cucreme
XUMHUYECKUX JIEMEHTOB

J.1. MeHneneeBa 1 CTpOCHUSI ATOMOB.
Crpoenue MeTaiioB. Metanuyeckas
CBSI3b U METAJITNYECKast
KpUCTAJNINYECKasl PEIIETKA.
DIEKTPOXUMUYECKUH psiJl HANTPSIKEHUN
MeTaioB. du3nueckue U XUMUUYECKUe
cBoiicTBa MeTajutoB. OOIIHE CIIOCOOBI
nosryyeHus: MmetajuioB. [lonsTue

0 KOPpO3HH METAJIOB, OCHOBHBIE
CIOCOOBI 3aIIUTHI UX OT KOPPO3HUH.
Cnnasel (CTa)b, YYTYH, JIOPATIOMUHUN,
OpoH3a) 1 UX IPUMEHECHHE B OBITY U
POMBILIIIEHHOCTH.

Xumuueckuit IKcnepumenm:
Jlemoncmpayuu:

OO6pa3ipl METAIIJIOB U CILIABOB.
N3yueHue pe3yabTaToB KOPPO3UHU
METaJI0B (BO3MOKHO HCTIOJIb30BaHHE
BHUJICOMATEPHUATIOB).

JlabopamopHvlie onvimul:
O3HakoMJieHHE ¢ 00pa3liaMu METANIOB U
CIUIABOB, UX (PU3NYECKUMU CBOWCTBAMHU.

PackppIBaTh CMBICT M3y4aeMbIX OHATUN
Y IPUMEHSATH ITH MOHSTUS MIPU ONHCAHUU
CBOMCTB BEIIECTB U UX IIPEBPALLCHUN.
OOBsICHATH 00IIME 3aKOHOMEPHOCTHU

B U3MEHECHHUH CBONCTB JIEMEHTOB-
METAJUIOB U UX COCIUHEHUM C YUYETOM
CTPOCHHUSI UX aTOMOB.

XapakTepu30BaTh CTPOCHUE METAJIJIOB,
oO1ue PuU3NIecKue U XUMUYECKUe
CBOMCTBA METAJIJIOB.

XapakTepu30BaTh 00IIHE CITIOCOOBI
MOJIYYEeHHS] METAIIJIOB.

OnuceIBaTh CIIOCOOBI 3aIUTH METAIIOB
OT KOPPO3HH.

CrnenmoBath npaBmiiaMm 6€30macHON
paboTHI B 1abOpaTOpuu MpHU
MCIOJIb30BaHUU XUMUYECKOH MOCY bl U
000py1I0BaHUS.

[Ipon3BOINUTH BEIYUCICHUS

10 YPaBHEHUSIM XUMHYECKUX PEaKIUH,
€CJIM OJIUH U3 PEareHTOB COJIEPHKUT
MPUMECH.

VYyacTBOBaThH B COBMECTHOM paboTe

B [1ape WUJIU TPYIIIIE.

Hcrnonp30BaTh Npy BBITTOJIHEHUH
y4eOHbIX 3aJJaHUN TEKCThl yUeOHUKA,
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Buviuucnenus:

110 YPAaBHEHUSM XUMUUYECKUX PEaKIIUH,
€CJIM OJMH U3 PEareHTOB COAECPKUT
pUMeCH

CIIPaBOYHBIE MATEPHUAIIBI
(ITeproanueckyto cUCTEMY XUMUYECKUX
sanemeHToB JI. 1. Menpeneena, Tabiauiy
PacTBOPUMOCTH KHUCJIOT, OCHOBAaHUU U
COJIEN B BOJIE, DJIEKTPOXUMHUUECKHUM P
HaMpsHKEHUM METaIoB)

3.2

Baxnuerimme
METAJLIBI U UX
COEIUHEHUS

13

[[lenounbIe METAILIBI: TOJ0KEHUE

B [lepronnyeckoil cucreMe XuMUYECKUX
anemeHToB [[.1. MenaeneeBa, ctpoeHue
UX aTOMOB, HAXOXKJICHUE B IPUPO/IE.
dOu3NUEeCcKNe U XUMHYECKHE CBOMCTBA
(Ha mpumepe Hatpus U Kanusi). OKCUIBI
Y TUJPOKCHUIBI HATPUS U KA.
[IprMeHeHue 1MIeTOYHBIX METAIITIOB U UX
COEIMHEHUN.

[[lerouHO3eMENBHBIE METAJIJIBI MArHUN U
KaJblUMH: 1oJiokeHue B [lepuoanueckoi
CHCTEME XMMHUECKHX DJICMCHTOB

J.1. MeHneneeBa, CTpOEHHE UX aTOMOB,
HaXO0XJICHUE B npupojie. Pu3ndeckue u
XHMHUYECKHUE CBOMCTBA MarHus 1
Kanblus. BaxkHelme coefMHEHUS
KaIbIUs (OKCHI, TUIPOKCHI, COJIH).
JKEcTKoCTh BOJIBI M CITOCOORI €€
YCTpaHEHHUSI.

ANIOMUHUN: TIOJIOKEHUE

B [leproanueckoi cucteMe XUMHUYECKUX

OOBsCHATH 0011IME 3aKOHOMEPHOCTH

B UI3BMCHCHHUM CBOMCTB 3JIEMCHTOB-
METAJIJIOB U UX COSJIMHEHUU B TPYIIIax

C y4€TOM CTPOCHUS UX aTOMOB.
XapakTepu3oBarh GU3NIECKUE U
XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB
METaJIJIOB ¥ UX COCIMHEHUH (OKCHIOB,
TUAPOKCHUIOB, COJIeH), CITOCOOBI UX
MOJTyYeHUs, MPUMEHEHNE U 3HAaUCHUE

B IIPUPOJIC U )KU3HU YEIOBEKA.
YcranaBnuBaTh MPUYUHHO-
CJICICTBEHHYIO CBSI3b: CTPOCHHE
BEIIIECTBA — CBOMCTBA — NMPUMEHECHHUE —
Ha NMpUMEpax U3y4yaeMbIX BEIIECTB.
Pacno3naBath ¢ HOMOIIBIO KQUECTBEHHBIX
peaKkiuii HOHbI METAJIJIOB: MarHusl,
KaJIbIUs, AIFOMUHUS, [IMHKA, xkene3a (11)
u xene3a (III), menu (II).

JlokaspiBaTh aM(pOTEpHBIN XapaKTep
OKCHJIOB U TUJIPOKCHIO0B AITFOMUHUS U
LIMHKA.
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anemeHToB /(.M. MenneneeBa, crpoeHne
aToMa, HaXxOXKJICHUE B IPUPO/IC.
DOU3NYECKHUE U XUMUYECKHE CBOMCTBA
amoMuHus. AMQoTepHbIe CBOMCTBA
OKCHUJIa U TUJPOKCHUJIA aTFOMUHUSI.
Kenezo: nonoxenue B [lepuoanueckoit
CHCTEME XUMHYECKHX DJICMECHTOB

J.1. MenpneneeBa, CTpOEHHUE aTOMa,
HaxOoXJIeHHe B Ipupoje. Pu3ndeckue u
XUMHUYECKHE CBOMCTBA kKele3a. OKCHIIBL,
ruapokcuIsl 1 conu xkenesa (1) u sxenesa
(ITT), ux coctaB, CBOMCTBA U MOJYYEHHUE.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

Oco0eHHOCTH B3aMMOACHCTBHUS OKCH/IA
KaJIbIMA U HATPHUA C BOJAOU (BO3MOXKHO
WCIIOJIb30BAHUE BUICOMATEPUATIOB).
OxpaniuBaHue IaMeHU MOHAMU HaTpus,
KaJIMS U KaJablnsl (BO3MOXKHO
HCIIOJIb30BAHUE BUICOMATEPUAIIOB)
HccnenoBannue CBOMCTB AKECTKOUW BOJIBI.
[Iporiecc ropeHus xeje3a B KUCIOPOIe
(BO3MOKHO MCITOJIb30BAHUE
BHUJICOMATEPHUATIOB).

JlabopamopHvle onvimul:

[IpoBeneHre KaU€CTBEHHBIX PEAKIINI

Ha MOHBI (MarHus, KaJIbI1s, aJIIOMUHUSA,

IInaHupoBaTh U OCYLECTBIIATD

Ha MPAKTUKE XUMUUYECKUE
HKCIIEPUMEHTBI, MPOBOAUTH HAOIIIOICHHS,
JienaTh BBIBOJBI 110 Pe3yJbTaTaM
HKCIIEPUMEHTA IPU MPOBEICHUU
71a00paTOPHBIX OMBITOB M MPAKTUYECKUX
pabor.

CrnepnoBatb npaBuiiaMm 6€30MacHON
paboTel B TabopaTopuu

IIPH UCTIOJIB30BAaHUN XUMHUYECKON
MOCYJIbI U 000PYyI0BaHUSI.
[Tpou3BOIUTH BEIYUCIICHUS

10 XUMUYECKUM YPaBHEHUSIM.
YuyacTBOBaTh B COBMECTHOM paboTe

B [1ap€ WUJIU TPYIIIIE.

BricTpanBaTh pa3BEPHYThIE TUCbMEHHBIE
Y YCTHBIE OTBETHI C OIMOPOU

Ha nHpoOpMaNuIo U3 yueOHUKa U
CIIPaBOYHBIX MATEPUATIOB, FPAMOTHO
WCIIOJIb30BATh U3YYEHHBIM TOHATUHHBIN
anmnapar Kypca XUuMUu
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unka, xkenesa (1) u xxenesa (1), menu
(IT), onucanue NpuU3HAKOB UX
MPOTEKAHUS.

Hccnenosanrie aMm(poTepHbIX CBONCTB
TUJIPOKCHUIA ATTFOMUHUS U TUIPOKCUIA
IIUHKA.

llpakxmuueckue pabomoi:

Ne 6. )KEcTKOCTB BOJBI 1 METOBI €€
YCTpaHEHHS.

Ne 7. Pemienue skcriepuMeHTaIbHbIX
3a7a4 1o TeMe «BaxHeilme MmeTanibl 1
WX COCIUHECHUS.

Buiuucnenus:

110 YPABHEHUSIM XUMUUYECKUX PEAKIINM,
€CJIM OJIMH U3 PEareHTOB JIaH B U30BITKE
WJIU COJICPKUT MPUMECH;

MacCOBOM J0JIM BbIXOJIa TPOAYKTA
peaxkuuu

Hroro no pasaeny

16

Paznen 4. Xumus u okpykamomas cpeaa

4.1

XUMUA "
OKpYy’Karolas cpeaa

8

BemecTBa 1 MmaTepraibl B MOBCEIHEBHOM
’KM3HM 4uenoBeka. be3onacHoe
HCII0JIb30BAHUE BEIIECTB U XUMHYECKUX
peaknuii B ObITy. [lepBas momors mpu
XUMHUYECKHX 0KOTaxX U OTPABJICHUSX.
XUMHYECKOE 3arpsSI3HEHUE OKPYKAIOIIEH
cpenbl (TpeenbHas JOMyCTUMAas

XapakTtepu3oBaTh POJIb XUMUHU

B Pa3NUYHBIX c(hepax AesTeNbHOCTU
JIIO/IeH, OCHOBHBIC BEIIIECTBA U
MaTepuasbl, TIPUMEHSIEMbIE B )KU3HU
COBPEMEHHOI'0 YeJI0BEKa.

OOBSCHATH yCIOBUSI O€30M1aCHOTO
WCII0JIb30BaHUs BEILIECTB U XUMHUUYECKUX
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KOHIIEHTpa1us BeniecTB. Posib xumuu

B PELIEHUU 3KOJIOTMUECKUX IPOOIIEM.
Xumuueckuii IKcnepumenm:
Llemoncmpayuu:

Nzydenne 06pas3iioB MmaTepuaion
(CTeKJ10, CIIJIaBbl METAJIOB, TIOJIUMEPHBIC
MaTepUabl)

peakuuii B ObITY.

AHaIu3UpOBaTh U KPUTHUECKU
OLICHMBATh UH(POPMALIMIO O BIUSIHUU
IIPOMBIIIIEHHOCTH, CEJIbCKOTO X0351CTBA,
TPAHCIIOPTA U JIp. HA COCTOSTHUE
OKpY’Karollel cpe/ibl.

YMeTb OKa3bIBaTh NEPBYIO MOMOILb

PU XUMUYECKUX 05KOT'aX U OTPABJICHUSX.
[TpuHuMaTh yyacTue B 00CYyX IACHUU
npo0ieM XUMUYECKON U IKOJIOTMYECKOM
HAIPaBJICHHOCTH, BHICKA3bIBATh
COOCTBEHHYIO MO3UIHUIO IO ITpodsieMe n
npeyaraTb BO3MOKHBIE ITyTH €€
peleHust

Uroro no pazaeny: 3
OBUIEE YMCJIO HACOB 68
[10 ITPOTPAMME
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