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IMosicuuTeILHAS 3aNIMCKA
Pabouas nporpamma no yueOHOMY NpeIMeTy « XUMUs» COCTAaBIIEHAa Ha OCHOBE CJICTYIOLIUX
HOPMATHBHBIX JOKYMEHTOB:

- @enepanbHblii 3ak0H OT 29 nekadps 2012 r. Ne 273-®3 «O6 obpazoBanuu B Poccuiickoi
Denepauuny;

- @enepanbHblii  TOCYHAPCTBEHHBIH  00pa3oBaTelIbHBIA CTaHIAPT OCHOBHOTO  OOIIEro
00pa3oBaHus, yTBEPKICHHBINA MpruKa3zoM MunuctepcTBa npocsemenus PO ot 31 mas 2021r. Neo
287 (3apeructpupoBaH MunucTepcTBOM tocTuiiuu Poccuiickoit @enepanuu 05.07.2021 1., per.
HOMep — 64101);

- Ilpuka3 MunuctepctBa npocsemienust Poccuiickoii ®enepanyu ot 24.11.2022 Ne 1025"06
yTBepXKIeHHH (DeepayibHOM  aJanTUpPOBaHHONW 00pa30BaTEIbHONW MPOTrPaMMbl  OCHOBHOTO
obmero  oOpasoBaHuWs Ui OOYyYarOIIUXCS C  OTPAHMYEHHBIMA  BO3MOXXHOCTSMHU
3nopoBbs" (3apeructpuponan 21.03.2023 Ne 72653)

- Ilpuka3z MunucrepctBa npocsemienus Poccuiickoit @enepanuu ot 26 utonsa 2025 r. Ne 495
"O06 yTBepkIeHUU (eAcpaTbHOrO MEPeyHsl yIeOHUKOB, JOMYMIEHHBIX K WCIOJIB30BAHUIO TPH
pealu3alliid HMEIOIIUX TOCYJapCTBEHHYIO aKKpeOUTAIMI0 O00pa3oBaTelIbHBIX MPOrpaMm
HAYaJIbHOTO OOIIEro, OCHOBHOI'O OOIIEro, CPeAHEro oomero oO0pa3oBaHHs OPTaHU3AIMSIMH,
OCYHIECTBISIOIMMU 00pa30BaTENbHYIO JAEATEIbHOCTh W YCTAHOBJICHHS MPEICIbHOTO CpOKa
UCTIOJIb30BAaHUSI MCKIIFOUYCHHBIX yYUYEeOHHUKOB M pa3pabOTaHHBIX B KOMIUIEKTE C HHUMH y4eOHBIX
noco6wuit» (3apeructpupoBano B Muntocte Poccuu 28 uross 2025 Ne 83082);

- ApjanTupoBaHHas OCHOBHas o01reobpazoBaTelibHasi TMporpaMmMa OCHOBHOTO —OOIIETO
oOpa3oBaHus OOyyaromMXcsl C 3aAepKKoM mncuxumueckoro pasputus ['bBOY «CneunanbHas
(xoppekioHHas) mKoaa-uHTepHaT Nely»

- yueOHsIif tian ['BOY «CrnenunanbHas (KOppeKIMOHHas) MKoda-uHTepHaT Nely

- «llonmoxxenne o mopsiike pa3pabOTKU U YTBEPXKAEHUS pabouyux MporpaMM Y4yeOHBIX
MpeIMeToB, KypcoB, nucuuiuind (moaynei)» 'BOY «CnernuanbHas (KOppeKIIMOHHAs) ITKOJA-
uHTepHaT Nely

MecTto yueOHOro npeamera «XuMus» B y4eOHOM IJIaHe

B cootBercTBUM ¢ DenepanbHbIM rOCy1apCTBEHHBIM 00pa30BaTebHBIM CTaHAPTOM
OCHOBHOTO 00111eT0 00pa30BaHus yueOHbIN NpeaMeT « XUMUD BXOJUT B IPEIMETHYIO 00J1acTh
«EcTecTBo3HaHME» U ABISIETCS 0053aTENBHBIM /IS U3YUESHHUS.

Coneprxanne yuyeOHOTo mpeamMeTa « XUMus», IpeIcTaBIieHHoe B pabodeil mporpaMmme,
cootBercTBYyeT PI'OC OO0, DenepanbHOil OCHOBHON 00111€00pa30BaTEIbHON TpOrpaMme
OCHOBHOTO 00111eT0 00pazoBanus, denepanbHON aanTHPOBAHHON OCHOBHOM
o011eo0pa3oBaTenbHOM MPOrpaMMe OCHOBHOTO O0IIET0 00pa3oBaHusl 00ydatomuXxcs ¢
3a/IEP’KKON TICUXUYECKOTO Pa3BUTHSL.

[Ipenmer «Xumus» nzydaercs B 9 kjlacc M3 pacdera 2 yaca B HEZIENIo, ooee
KOJTMYECTBO 4acoB — 68 (34 yueOHBIC HEIENH ).

Y4yeOHo-MeTOANYEeCKNH KOMILIEKT

1. Xwumwus. 9 xiacc: yue0.u1st obnieoopaszoBarenbHbIX yupexaeauii / O.C. ['abpuensH. - 3-¢
u3M., crpeotut. - M.: [Ipoda

2. T'abpuemnsn, O. C. Meroaunueckoe nocobue k yueonuky O. C. 'abpuensna «Xumusy. 9
kiacc / O. C. I'abpuensa. — M. : JIpoda



O0mas xapakTepucTHKa y4eOHOro npeaMera « XuMushH)

3HaHUEe XMMUHU CIYXXKMT OCHOBOM A7 (popMupoBaHMsS MHUPOBO33PEHHUs OOyyaroIlerocs, €ro
IpECTaBICHUN O MAaTepHAIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMHUPYEMbIE XUMUEH
IPEJCTaBICHUS O B3aMMOIPEBPALLCHUAX SHEPTUU U 00 3BOJIIOLUH BEIIECTB B MPUPOJIE, O MyTSIX
pemieHuss TI00aNbHBIX MPOOJIEM yCTOMYMBOTO pa3BUTHS 4YEIOBEYECTBA — CHIPHEBOIA,
9HEPreTU4eCcKOoi, MUIEBOM U 3KOJIOrHYecKor 0e301aCHOCTH, MPOOIIEM 3paBOOXPAHEHHUS.

N3ydenune xumuu:

CHOCOOCTBYeT pealu3ali BO3MOYKHOCTEM Ui caMOpa3BUTUS M (HOPMUPOBAHUS
KYJIbTYpBI TUYHOCTH, €€ 0011ei U (yHKINOHAIBHON rPaMOTHOCTH;

BHOCHUT BKJIaJ B (JOPMHUPOBAHUE MBIIUIEHUS U TBOPYECKUX CIIOCOOHOCTEH 00yUaromuxcs,
HaBBIKOB ~ MX  CaMOCTOSITEJIbHOM  y4eOHOH  N€ATEIbHOCTH, 3KCIEPUMEHTAIBbHBIX U
UCCIICIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOW JKMU3HH, TaK U B
poeCCHOHAIBHON e TEIHHOCTH;

3HAaKOMHUT CO CHEUU(UKON HAydHOTO MBIIIJICHUS, 3aKJIQJbIBAET OCHOBBI I€IOCTHOTO
B3IJI511a HA €JUHCTBO MIPUPOBI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM ATAlloM B (POPMUPOBAHUU
€CTECTBEHHOHAYYHOH IpaMOTHOCTH 00YyYaroIuXcs;

croco0cTByeT (HOPMHUPOBAHHMIO IIEHHOCTHOTO OTHOIICHHUS K ©CTECTBCHHO-HAYYHBIM
3HAHUSAM, K MpPUPOJE, K 4YEJIOBEKY, BHOCHT CBOM BKJIaJ B 3KOJOTHYECKOe 0Opa3oBaHue
oOyyJarouuxcsi.

JlaHHble HampaBieHHs B OOYyYEHMH XUMHMU OOECHEeUMBAIOTCS CHEUU(UKON CoaepKaHUs
y4eOHOro mpeaMeTa, KOTOPBIA SIBISETCS IEJAarorMueckyd aJalTUPOBAHHBIM OTPa)kKEHUEM
0a30B0il HayKN XMMHHU Ha ONpeAEIEHHOM JTare e€ pa3BUTHsL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OLIEr0 0Opa3oBaHMs OPUEHTHPOBAH HAa OCBOCHUE
00yYaroIMUMUCs CUCTEMbI NTEPBOHAYATIBHBIX MOHATHH XMMHUH, OCHOB HEOPIraHWYECKOH XUMHUH U
HEKOTOPBIX OTAEJIbHBIX 3HAUMMBIX MOHATUH OPTraHUYECKON XUMUH.

CtpykTypa coaep)kaHUsl IPOrpaMMbl 10 XUMHUHU CPOPMHUPOBaHA Ha OCHOBE CHCTEMHOIO
nonxona k e€ m3yueHuro. CopaepxaHue CKJIQJbIBACTCSI U3 CHUCTEMbI MOHSATUH O XMMHYECKOM
JJIEMEHTE U BEIIECTBE M CHUCTEMBbl MOHATUH O XMMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI
CTPYKTYpPHO OpTraHW30BaHbl MO0 MPUHLUIY IOCJIEAOBATEILHOTO Pa3BUTHS 3HAHWNW HA OCHOBE
TEOPETUYECKUX MIPEICTABICHUN Pa3HOTO YPOBHS:

aTOMHO-MOJIEKYJIIPHOT'O YUYEHHUS KaK OCHOBBI BCEIO €CTECTBO3HAHMS;

Ilepnoanueckoro 3akoHa J[.M1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMUU;

Y4EHHUS O CTPOCHHUU aTOMa U XUMHUYECKOM CBSI3U;

MPEJCTaBICHUN 00 IEKTPOTUTHUECKON AUCCOLMAIMH BEIIECTB B PaCTBOPAX.
TeopeTnueckue 3HAHUS pAcCMATPUBAIOTCA HAa OCHOBE OSMIIMPUYECKH TOJIYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIEIOBATEIILHO OT OJHOTO YPOBHS K JIpyromy,
BBIMOJHAS (QYHKIUM OOBSICHEHHS W IPOTHO3MPOBAHMS CBOWCTB, CTPOEHHS M BO3MOXHOCTEH
IIPAKTUYECKOI0 IPUMEHEHUS U MOJIYUYEHUS N3yYaeMBbIX BEIIECTB.

OcBoeHHEe MporpamMMbl MO XUMHUHU CHOCOOCTBYeT (OPMUPOBAHMIO TNPEICTABICHUS O
XUMUYECKOM COCTAaBIAIOIIECH HAYYHOM KAapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IPUPOJBI,
[IEHHOCTHOTO OTHOIIIEHUSI K HAYYHOMY 3HAaHUIO U METOJlaM [M03HaHus B Hayke. M3ydueHne xumun
OPOMCXOMUT C TPHUBJICYCHHEM 3HAHUM M3 paHee M3YYCHHBIX YUYEOHBIX MPEIMETOB:
«Oxkpyxaronmii Mup», «bruonorus. 5—7 kinacce» U «Pu3MKa. 7 KIaccy».

Lenu u 3aga4n u3yveHus: ydeOHoro npeamera «XuMus»
[Ipu u3yyeHUn XUMHM MPOUCXOAUT (POPMUPOBAHUE 3HAHUI OCHOB XMMHYECKON HayKu
Kak 00JacTH COBPEMEHHOI'O €CTECTBO3HAHMUSA, NMPAKTHYECKOW IESITEIbHOCTH 4YEJIOBEKAa M Kak
OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpHI.
3adaua y4eOHOrO mpeaMeTra COCTOUT B (DOPMUPOBAHMM CHUCTEMbBI XUMHUYECKUX 3HAHUH —
BOXHEUIINX (HaKTOB, MOHATHIA, 3aKOHOB U TEOPETUYECKHX IMOJIOKEHHH, JOCTYITHBIX 0000IIEeHHIA
MHUPOBO33PEHUYECKOT0 XapaKTepa, A3bIka HayKH, B MPUOOIIEHUH K HAyYHbIM METO/aM MO3HaHUS



OpU UW3YYEHUHM BEIIECTB W XUMHUYECKHMX peaklui, B (OPMUPOBAHUU U Pa3BUTUU
MO3HABATEIIBHBIX yYMEHHM W WX MPUMEHCHWH B Yy4eOHO-TO3HABATEIILHOH ©  y4eOHO-
HCCJIEIOBATEIbCKOM 1eATeIbHOCTH, OCBOEHUH MpaBui 0€30MacHOro oOpalieHus ¢ BeneCTBaMH B
MOBCEIHEBHOW KU3HU.

[Tpu u3ydyeHun XMMHUHU HAa YPOBHE OCHOBHOIO 00I1ero o0pa3zoBaHUsl Ba)XHOE 3HAUCHUE
IPUOOPENH TaKUE Uelu, KaK:

dbopMUpOBaHHE WHTEIUIEKTYaJIbHO PAa3BUTONW JMYHOCTH, TOTOBOM K caMOOOpPa30BaHHUIO,
COTPYJHUYECTBY, CAMOCTOSITEIbHOMY WPHHSATHIO PEIICHUH, CIOCOOHOW amanTHpOBaThCS K
OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HU;

HaNpaBICHHOCTh OOYYEHHs Ha CHUCTEMaTHYeCKOoe MpHOOLIeHne oO0yJaromuxes K
CaMOCTOSITEJIbHOM  ITO3HABATEJIbHOW  JEATEIbHOCTH, HAay4YHbIM  METOAaM  IO3HaHUs,
(GhOpMUPYIOIIUM MOTHUBALIUIO U PA3BUTHE CIIOCOOHOCTEN K XUMUH,

o0ecrieueHre YCIOBHUH, CIOCOOCTBYIOIIUX MPUOOPETEHHIO OOYYAIOIIMMHUCS —OIBITa
Pa3HOOOPA3HON NIEATENTLHOCTH, MO3HAHUS M CaMOIO3HAHUS, KIFOUEBBIX HABBIKOB (KIFOUEBBIX
KOMIIETECHIIHI ), UMEIOIINX YHUBEPCAIIbHOE 3HAUCHUE JJIS1 PA3IMYHBIX BUAOB JCSITEIbHOCTH;

dbopmupoBanue 00IIEeH PYHKIIMOHAIHHOW M €CTECTBEHHO-HAYYHOW IPAMOTHOCTH, B TOM
Yuclie YMEHUM OOBSICHATh M OLIGHWBATH SBIICHUS OKPYXKAIOIIETO MHpA, UCIOJIb3Yys 3HAHHUS U
OTBIT, TOJYYEHHBIC TPU HW3YYEHUHW XUMHUHU, NPUMEHSATh WX TNPHU pEHICHUH mpoldieM B
MIOBCEHEBHOM KU3HU U TPYJOBOH IESATEIBHOCTH;

dbopMupoBaHHE Y OOYYaIOIMIUXCSA T'YMAaHUCTUYECKUX OTHOIICHUU, MOHUMAHUS IIEHHOCTH
XUMHUYECKHX 3HAHUM i1 BBIPAOOTKM SKOJOTHYECKH IEIeCO00pa3HOTo MOBEACHUS B OBITY U
TPYAOBOM JEATEIBHOCTU B LEIAX COXPAHEHHS CBOETO 3J0POBbS M OKPYXKAIOUIEH MPUPOIHON
cpenbl;

pa3BUTHE MOTHBALMHU K O0YYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIUTAHUIO
HAa OCHOBE YCBOEHHUS OOIIEYENOBEYECKMX IICHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBHIOODY
poQ WISl U HAMPABIIEHHOCTH JAJIbHEHUIIIET0 00yUeHHUS.

OcobennocTu afantanum padoyeil NporpaMmel 1o npeaMery « XuMus»

OOyuenue npeamery «XUMUs» AeTell ¢ 3aJIepKKOM NICUXUYECKOro Pa3BUTUS BEICTCS Ha
OCHOBE TeX ke padouux mporpamm u tex ke YMK, uto u B 0611e00pazoBaTeIbHbIX KIIaccax.

B cBsi3u ¢ TpyaHocTsMu, Bo3HuKaromumu y gereid ¢ 3[IP nmpu mszydenun xumuu, B
pabouyro mporpammy JOJKHBI ObITh BHECEHBI M3MEHEeHMs. Tak, B mporpamme JOJDKHO OBITh
BBIJIEJICHO JIOTIOJHUTENIbHOE BpeMsl JJIsl M3Y4YeHHs HamOosee BaKHBIX BOIPOCOB, IMOBTOPEHUS
MPONJEHHOIO MaTepHaa, OTpaOOTKH HABBIKOB HANMCAHUS XUMUYECKHX (POPMYJT M ypaBHEHUN
3a CUeT TOro, YTo HauboJiee TPyJHbIE TEMBI 1alOTCSI B O3HAKOMUTEIILHOM MOPSJKE, & HEKOTOPhIE
71a00paTOPHBIE OMBITHI U MPAKTUYECKUE PAOOTHI BBHIOIHAIOTCS BUPTYyaIbHO WM 3aMEHSIOTCS Ha
nemoHctparuio L[{OP.

JlonmonHUTENbHOE BpEMsl, HalpuMep, OTBOAUTCS Ha H3ydyeHHe TeMbl «CoelnHEHHs
XUMHUYECKHUX JIEMEHTOBY», TaK KaK OHA MOJrOTABIMBAET MEPEXO/] K TOCIEAYIOIIEH BaKHON TeMe
«PactBopenue. PactBopsl. CBolicTBa pacTBOPOB JJIEKTPOIUTOBY». Oco00e BHUMaHUE MPU ITOM
oOparmmaercss Ha OTpabOTKy HOMEHKJIATYpPHl OKCHIIOB, KHCIOT, COJei, Ha COCTaBIIEHUE
XUMHWYECCKUX ypaBHeHI/Iﬁ IO CBOMCTBaM YKa3aHHBIX XUMHUYCCKUX HECOPTaHUYCCKUX COC}II/IHGHHﬁ,
Ha YCTaHOBJICHUC TeHETHYECKOH CBI3HU MECXKAY OCHOBHBIMHU KJIACCAMH HECOPTaHUYCCKHX BCIICCTB.

IIpn cocraBnenun paboueil mporpamMmbl MO XUMHHM Juisi oOyuyenust nereit ¢ 3IIP
HEOO0XO/IMMO OpPHEHTUPOBAThCA Ha MCHXOJOrO-Tearornyeckiue O0COOEHHOCTH 00ydaeMbIX U
u30erath meperpy3ku pabouux MPOrpaMM H3JIMIIHUM TEOPETUYECKMM MaTepHUajioM, B MEPBYIO
ouepesib, MaTepHaioM, He 0053aTeIbHbBIM JUI U3yUEHHUS.

B pabouyro nporpamMmmy MOXHO HE BKJIIOUaTh HE 00s3aTeNIbHBIE JUIsl U3yUCHHsI BONIPOCHI,
IIOCKOJIbKY OHM SBISIOTCS 4YpE3BbIYAWHO TPYIHBIMU JUIsl IIOHMMaHUS JTOM Kareropueu
y4aluxcs U He BIMAIOT Ha YCBOEHUE Kypca XUMHHU.

B 03HaKOMHUTENBHOM IMOpPSAKE MOKHO pacCMaTpuBaTh TEMBI, KOTOPBIE CTaHYT
00s13aTeNIbHBIMU TOJIBKO B CTApIIMX Kiaccax. ITo TeMbl « THUIbI KPUCTAIIMYECKUX PELIETOK,



«AMQOTEpHOCTh OKCHIA U TUAPOKCUAA amoMUHUs», «[ mapokcunbl u comu xene3a (11 u )y,
«Monsipabiii 06beM ra3oB», «I[loHaTtue o ckopocTu XUMHUYECKUX peakimidi. KatamuzaTopsi»,
«CepHucTass W CepoOBOAOPOJHAS KUCIOTHI M HX coiu». BpicBOOOIMBIIEE BpeMs MOKHO
UCIIOJIb30BATh ISl CUCTEMATU3allud U OOOOIICHUS WM MPU U3YYCHHUU IMOCICAYIOIUX Oojee
3HAUYUMBIX U CJIOKHBIX TEM.

VY4ueOHbIl MaTepuan HeoO0XO0IUMO OTOMpaTh TakuM 00pa3oM, YTOObI MOXHO OBLIO
OOBSCHUTH Ha COBPEMEHHOM U JIOCTYITHOM JJISl YYAIIUXCSl YPOBHE TEOPETHUYECKUE TTOJIOKCHNS,
M3y4aeMble CBOMCTBA BEIIECTB, XUMHUECKUE MTPOLIECCHI, TPOTEKAIOIINE B OKPYKAIOIIEM MHUPE.

Bonpimoe 3HaueHWe IS MOJIHOIEHHOTO YCBOCHMS Y4YeOHOTO Marepuana 10 XUMHHU
nproOpeTaloT MEXNPEAMETHBIE CBS3M C TAaKUMHU JUCHUIUIMHAMHU, KaK IPHPOJIOBENICHHE,
reorpadusi, ¢pusuka, 6uonorus. [1o3Bosisis paccMaTpuBaTh OJMH M TOT XK€ yUEOHBIM MaTepHan ¢
Pa3HBIX TOYEK 3PEHUs, MEKIPEIMETHBIE CBS3M CIOCOOCTBYIOT €ro Jyd4IIeMy OCMBICICHUIO,
0oJse€ MPOYHOMY 3aKPEIUIEHUIO MOTYYEHHbIX 3HAHUM U IPAKTUYECKUX YMEHUH.

JIns opraHu3anuy mporuecca OOydYeHHs >KENaTeNbHO IMPUMEHATh pa3uuHble (HOPMBI
y4eOHBIX 3aHATHI: Oecelpl, HHTETPUPOBAHHBIE YPOKU, MPAKTHKYMbI, 3KCKYPCHH, T'PYIIOBYIO
paboTy, nenoBble UTpbl. B KadecTBe MpeArOYTHTENHHBIX (OPM KOHTPOJIS 3HAHWM, YMEHHH M
HAaBBIKOB  HCIIOJIb30BATh  KOHTPOJBbHBIE  PabOTBI,  TECThl, XUMHYECKHE  JIUKTAHTHI,
CaMOCTOSITENIbHBIE PA0OTHI.

Baxno npu pabore ¢ aerbmu ¢ 3[IP Brirowarh B cojepskaHue MPOrpaMMbl BONPOCHI
3/10pOBbECOEPEKEHMS], MaTEpHAl 110 MPOPUIAKTUKE YNOTPEOJIECHUS MCUXOAKTUBHBIX BEILECTB,
npornarasie 3J0poBoro oopasa xH13HH.

[Tpu muianupoBaHUK y4eOHOTO IIPOLIECCa JKENATENBHO MIPEyCMOTPETh UCIIOIb30BAHUE!
HETPaJIMLIUOHHBIX METO0B U (opM o0O0yuyeHus (METOAOB: HAIMSAHBIX (WILIHOCTpALMs,
nemMoHcTpauus, B Tom uucie [{OP), nmpakTtuueckux, MOTUBAIMM UHTEpeca (Urpbl, JUCKYCCHH),
MOTHUBAIMK JIOJTra U OTBETCTBEHHOCTH (yOeXJIeHHe B 3HAUMMOCTH Y4YEHMs, MOOLIpeHue); Gopm
00yuYeHMsI: UHAUBUYAIbHBIX, TAPHBIX, TPYIIIOBBIX (CO CMEHHBIM COCTaBOM YUYEHUKOB);

AJIEMEHTOB COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUH, TAKUX KaK MH-()OpPMallOHHO-
KOMMYHMKAIIMOHHBIE, Pa3BUTUSI KPUTHUECKOT'O MBIIIICHHUS,;

COBPEMEHHBIX TEXHUYECKHUX CpPEICTB OOyuYeHHUS: TEPCOHATBHOTO KOMIIBIOTEPA,
WHTEPAKTUBHOM JTOCKH.

[Ipu npoBeieHUH YPOKOB PEKOMEH TyEeTCSI:

0oJbIIIe BpEMEHH OTBOJUTH BOMPOCAM HCIIOIb30BAHMS XUMUYECKIX BEIIECTB B OBITY
1 0€301MacHOr0 00paIleHUs C HUMU;

BKJIFOYaTh MAaKCHUMaJIbHO BO3MOKHOE KOJMYECTBO JEMOHCTpAlLlMii, TaK KaK HMEHHO
JIEMOHCTPAIIMOHHBIN YKCIIEPUMEHT CIIOCOOCTBYET Pa3BUTHIO MTO3HABATEIHLHOTO HHTEPECA y I€TEH
C 3aJIEP>)KKOM IICUXUYECKOTO pPa3BUTHUS;

MpU TUTAHUPOBAHUH TPAKTUYECKUX PAOOT M Ja0OPATOPHBIX OIBITOB MCKIIOYATHh TE€ W3
HUX, KOTOpble TpPEeOYIOT WCIONb30BAaHMUS  KOHIIEHTPUPOBAHHBIX  KHCIOT,  IIEJIOYeH,
dbopmainbieruaa, CIUpTa, BBUIY UX BBICOKOW TOKCUYHOCTH M OMACHOCTH JIJISL 3JI0POBBSI.

B cBa3u ¢ ocoOeHHOCTSAMU TIOBEACHHWS U JAedarenbHOCcTH ydvamuxcs ¢ 3I1P
(pacTOpMOKEHHOCTh, HEOPTaHW30BAHHOCTH) HEOOXOAWM  CTPOKAWIIMK  KOHTPOJIh  3a
COONIOZICHHEM TIPaBUJI TEXHMKH O€30MaCHOCTH TIPU TPOBEACHUUM JAOOPATOPHBIX U
MPAKTUYECKUX padoT.

COIEPKAHUE YYEBHOI'O ITIPEJIMETA «XUMMSI»9 KJIACC
BeurecTBo M XUMHUYECKas peaKkuusi
Ilepuonnueckuii 3akoH. [lepuoanueckas cucrema xumuueckux sneMeHToB .M. Menneneesa.
Ctpoenne atroMoB. 3aKOHOMEPHOCTH B M3MEHEHUH CBOWCTB XMMHYECKUX JJIEMEHTOB TEPBBIX
TPEX NEPUOJOB, KAJIMs, KAIbIUs U UX COCTUHEHUN B COOTBETCTBUU C MOJOKEHUEM DJIEMEHTOB B
Ilepuoanueckoil cucteMe U CTPOCHUEM UX aTOMOB.
Crtpoenue BelecTBa: BUAbl XUMUYECKON CBSI3U. TUIBI KPUCTALTMYECKUX PEIIETOK, 3aBUCUMOCTh
CBOICTB BEILIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U BUIa XUMUYECKOU CBSI3H.



Knaccugukaius 1 HOMEHKJIAaTypa HEOPraHUYECKUX BELIECTB. XMMHUUECKUE CBOMCTBA BEILIECTB,
OTHOCSIIIUXCSA K PAa3IMYHBIM KJIacCaM HEOPraHMYEeCKUX COEIMHEHUH, IE€HETHYecKas CBA3b
HEOPraHMYEeCKUX BEIIECTB.

Knaccugukanuss XUMUYECKHX pEaKIUil MO pa3IUYHbIM MpH3HAKaMm ([0 YUCIYy M COCTaBY
YYacTBYIOUIMX B pEaKLUH BEUIECTB, MO TemIoBoMy 3(deKTy, 1Mo H3MEHEHUIO CTeleHeH
OKHUCJICHUS XUMUYECKUX DJIEMEHTOB, 10 OOpAaTUMOCTH, IO yYaCTHIO KaTalu3aropa). JK30- U
9H/I0TEPMHUECKUE PEAKIIMH, TEPMOXUMHUYECKHE YPAaBHEHHUS.

[Tonsatue o ckopoctd XuUMHUYecKOoW peaknuu. [loHsatue 00 oOpaTMMBIX U HEOOpATHMBIX
XUMHYECKHX peakuusax. [IoHATHE O TOMOreHHBIX M TeTepOreHHbIX peakuusax. [lonsrue o
karanuze. lloHarne o XxumuueckoM paBHOBecuU. DakTOpbl, BIHAIOIIME HA CKOPOCTh
XMUMHUYECKON peaklUH U NOJO0KEHUE XUMUYECKOTO PaBHOBECHSL.
OKHUCIUTENBHO-BOCCTAHOBUTENBHBIE  PEAKIMM,  AJIEKTPOHHBIH  OajaHC  OKUCIUTENIBHO-
BOCCTAaHOBUTEJIbHOM peakiuu. COCTaBl€HHE YPaBHEHUH OKHUCIMTEIbHO-BOCCTAHOBUTEIbHBIX
PEaKIHii ¢ UCIIOJIb30BAaHUEM METO/1a DJIEKTPOHHOTO OanaHca.

Teopuss 3IEKTPOIUTUYECKOM AMCCOLMALUM. OJEKTPOJIUTBI MU HEIIEKTPONUThl. KaTuoHbI,
QHUOHBI. MexaHM3M JAHCCOLMAllMM BEUIECTB C pPa3jIMYHbIMM BUAAMHU XHUMHUYECKOH CBS3U.
Crenenp quccounanuu. CuiabHbIE U ClIa0ble SIEKTPOIUTHI.

Peakuyu monHoro oOmeHa. YciloBUSL NpPOTEKaHUS peakUuMid HMOHHOrO OOMEHa, IOJIHbIE U
COKpaIllEHHbIE MOHHBbIE ypaBHeHUs peakuuid. CBoicTBa KHCIIOT, OCHOBAaHMM U cojeil B cBeTe
IPEJCTaBICHUH 00 3IEKTPOIMTUYECKON aucconuanuu. KadecTBeHHblE pPEaKIUU Ha HOHBI.
[TonsiTHE O TMAPOIU3E COEH.

Xumuueckuu 5KCnepumenm:

O3HAKOMJICHHE C MOJEISIMU KPUCTANIMUYECKUX PEIIETOK HEOPraHMYECKUX BEIIECTB — METAJIJIOB
U HeMeTauloB (rpaduTa M anMasa), CIOKHBIX BEIIECTB (XJIOpHIa HATPHs), HCCIEAOBAHHE
3aBHCUMOCTH CKOPOCTH XHMMHYECKOM peakIMu OT BO3ACUCTBUS pa3lIU4HbIX (HAaKTOPOB,
HCCJIEIOBAaHUE DJIEKTPOIIPOBOAHOCTH PACTBOPOB BEILECTB, Mpolecca AMCCOLUAIMN KHUCIOT,
menoded U conedl (BO3MOXKHO MCIIOJIb30BAaHME BHJIEO MAaTEpUANIOB), NPOBEJCHHE OIBITOB,
WUTIOCTPUPYIOIINX NPU3HAKK MPOTEKaHUs peakluii MOHHOro oOMeHa (0Opa3oBaHUE OCalKa,
BBbIJICJIEHUE Ta3a, 00pa3oBaHUE BOJIbI), OMBITOB, WILTIOCTPUPYIOIIUX HPUMEPHl OKHUCIUTEIBHO-
BOCCTAHOBUTENBbHBIX pEaKlIUi (FOpeHHE, peakluu pPas3IokKEeHMs, COEIUHEHUs), paclio3HaBaHUE
HEOPraHMYECKUX BELIECTB C IIOMOIIBK) KAauyeCTBEHHBIX pEaKkUMd Ha HOHBI, pEIICHUE
HKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTa/ibl 1 HX COeJUHEHHSA

OO6mass xapakTepucTuka rajoreHoB. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbIE CTENEHU
okucneHus. CTpoeHne U (QpU3NUECKUe CBOMCTBA MPOCTHIX BEIIECTB — TaJlOreHOB. XUMHYECKHUE
CBOIiCTBa Ha mpuMepe Xjopa (B3aMMOJEWCTBHE C MeTa/llaMd, HEMeTallJIaMH, IIeJI0YaMH).
Xnoposogopoa. CosnsiHast KUCIIOTa, XMMUUYECKNE CBOMCTBA, MTOJIy4eHUE, IpUMeEHEHMeE. JlelicTBre
XJIOpa U XJIOPOBOJOpOJia Ha OpraHU3M 4YeJioBeKa. BakHeWiue XJIOpHUAbI U UX HaXOXKICHHE B
IIPUPOJIE.

OO6mass  xapakrepuctuka 31eMeHTOB VIA-rpynmel. OcCOOGEHHOCTH CTPOECHHS aTOMOB,
XapakTepHble creneHu okucieHus. CTtpoeHne M (pu3MyYecKHe CBOWCTBA MPOCTHIX BEIIECTB —
KHUCIOpOJia U cepbl. AJUIOTPONHBIE MOIU(UKAIIMKA KUCIOPOJa U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOZOpOA, CTpoeHHUE, (U3NYeCKHe M XMMUYecKue cBoicTBa. OKCHIBI Cepbl Kak
MPEJICTABUTENN KUCIOTHBIX OKCUIOB. CepHasi KUCIOTa, PU3NYECKUE M XUMHYECKHE CBOMCTBA
(oOme Kak MpeacTaBUTENs Kiacca KUCJIOT M crenuduyeckue). XUMHYECKUEe pPeakluu,
JeXale B OCHOBE MPOMBILIUIEHHOTO croco0a MOoJdydyeHus cepHoi Kuciotel. [IpumeHnenue
cepHoi KucinoThl. CoJM CepHOM KHCIOTHI, KaUeCTBEHHAs peaklus Ha cylbpaT-uoH. HaxoxneHue
ceppl M €€ COoeAMHEHHM B Tipupoae. XUMHUUYECKOE 3arpsi3HEHHE OKPYKAOUIEH Cpebl
COCMHEHUSIMHU Cepbl (KHCIOTHBIE NOXAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
HPEIOTBPALICHHUS.

OO0mrast xapakTepucTHKa 37eMeHTOB VA-rpynmbl. OcOOEHHOCTH CTPOSHHS aTOMOB, XapaKTEPHbIE
CTENEHHU OKHCIEHHS. A30T, pacpoCTpaHEHHE B IPUPOE, (PU3NUECKHE U XMMUYECKHE CBOICTBA.



KpyroBoport a3ora B npupojae. AMMHaK, ero Gu3ndecKre 1 XMMHUIECKHE CBOMCTBA, MOTyYeHUE U
npuMeHenne. Conu aMMOHUS, HMX (HU3MUECKME W XHMHUYECKHE CBOWCTBA, NPUMEHEHHE.
KauecTBeHHast peakuus Ha MOHbI aMMOHUS. A30THas KHCIIOTa, €€ MoixydeHue, (pu3nuecKkue u
XMMHUYECKHE CBOWCTBa (0OIIME KaK NPEACTABUTENs Kiacca KHUCIOT W Clienu(puvecKue).
Hcnonp30BaHWe HUTPATOB U COJEH aMMOHHUS B KayeCTBE MMHEPAIbHBIX YIOOPEHHUI.
XUMHUECKOE 3arps3HEHUE OKPY)KAIOLIEH Cpelpl COSAMHEHHSIMH a30Ta (KHCIOTHBIC O,
3arpsi3HEHUE BO3/yXa, MOYBBI U BOA0EMOB). Docdop, amioTpornHble Moaudukanuu docdopa,
dusnueckue n xummuaeckue cpoiictea. Okcun gochopa (V) u pochopras kuciora, puzndeckue
U XUMHUYECKHE CBOICTBa, moiyudeHue. Mcmonb3oBanue (ochaToB B KauecTBE MHUHEPAIbHBIX
yI00peHui.

OO6mas  xapaktepuctuka 23jeMeHTOB [VA-rpynmel. OCOOCHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTENCHH OKUCIEHH. YTIIepo/], AFIOTPOIHbIE MOIU(DUKAIINH, PACTIPOCTPAHEHUE B
npupoe, Gpusndeckre u XUMUYECKUEe CBOMCTBa. Ancopouus. KpyroBopot yrieposaa B mpupoe.
Oxcunpl yriuepona, ux (U3NYEeCKue U XMMUYECKHE CBOWMCTBA, JICHCTBHE Ha JKUBBIC OPTaHU3MBI,
MOJly4YeHHEe U MPUMEHEHHEe. DKOJIOTHYeCKUue MpoOieMbl, CBsI3aHHBIE ¢ oKkcuaoM yriepoaa (IV),
TUIOTE3a TII00aJBHOTO TMOTEIUICHHS KiIMMarta, MapHUKOBBIH 3¢ dekr. YrompHas kucimora u e
conmu, uxX (pu3MYecKkre W XMMUYECKHE CBOMCTBA, IMOJyueHHE W NpuMeHeHue. KauecTBeHHas
peakmust Ha  KapOoHar-moHbl. Mcmomp3oBaHme ~ KapOOHaToB B OBITY, MEIUIIMHE,
MIPOMBINIJICHHOCTH U CEIHCKOM XO3SHCTBE.

[lepBoHayanbHBIC TIOHATHS 00 OPraHWYECKHUX BEUIECTBAX KaK O COSAMHEHMX yrieponaa (MeTaH,
9TaH, JTUJICH, AalleTUJICH, STaHOJ, TIUIEPUH, YKCyCcHas Kuciota). [IpupoaHble HUCTOYHUKU
YTIIEBOIOPOAOB (YTOJib, IPUPOTHBIN Ta3, HEPTH), MPOAYKTH UX MepepadboTku (OEH3MH), UX POJIb
B OBITY M NPOMBINUICHHOCTH. [loHsTHE 0 OMOJIOTMYECKH Ba)KHBIX BEIIECTBAX: KUPAX, OelKax,
yIJI€BOAAX — W UX POJM B JKU3HU YeEIOBeKa. MarepuanibHOE EIUHCTBO OPTraHHUYECKUX H
HEOPraHMYEeCKUX COEMHEHUH.

KpemHuuii, ero ¢usndeckne U XUMHUYECKHE CBOWCTBA, MOIy4YeHHE U TpuMeHeHue. CoeqrnHeHus
KpeMmHus B mpupoje. O0mume npenacraieHus o0 okcuae kpemuus (IV) u kpeMHueBoii kucnore.
Cunmkartel, WX HCIONB30BaHWE B OBITY, B TNPOMBIIUICHHOCTH. BakHeilmme cTpouTenbHbIe
MaTepuaibl: KepaMHKa, CTEKJIO, IIeMEHT, OeToH, xene300eToH. [Ipobrmembl Ge3omacHOTO
UCTIOJIB30BaHUS CTPOUTENHHBIX MATEPHAIIOB B TOBCETHEBHOM JKU3HU.

Xumuueckutl sxcnepumenm:

U3ydeHHe O00pa3lloB HEOPraHMYECKHX BELIECTB, CBOICTB COJSHOM KHUCIIOTHI, IPOBEIEHUE
KaueCTBEHHBIX PEaKIUil Ha XJIOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OTMbBITHI,
oTpakaromme (U3NIeCKue W XMMHUYECKHE CBOMCTBA TaJOTCHOB M MX COCAMHEHHUI (BO3MOXHO
UCIOJIb30BaHUE BHJEOMATEpPHANIOB), O3HAKOMJIEHHE € O0pa3laMu XJIOPUAOB (TaJlOr€HHUJIOB),
O3HAKOMJIEHHE C oOpa3laMu cepbl U €€ COeIMHEHUAMU (BO3MOXKHO HCIOJIb30BaHUE
BUE€OMaTepuasoB), HaOdIoleHHEe Tpolecca OOYIJIMBaHUS  caxapa IOJx  JeicTBHEM
KOHIEHTPUPOBAHHON CEPHOI KUCIOTHI, U3yYEeHHE XUMUYECKUX CBOWCTB pa30aBiICeHHON CEpHOM
KHCJIOTHI, TIPOBEJICHHE KauyeCTBEHHOM peakIM Ha CyJb(paT-HOH M HaOJI0JeHHe NMpHU3Haka eé
MPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MYEeCKMMM CBOWCTBaMHU a30Ta, ¢ocdopa M MX COEIUHEHUIN
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHAJIOB), 00pa3liaMH a30THBIX U (POCHOPHBIX yI00peHUH,
NoJlydyeHue, coOupaHue, pacro3HaBaHHWE W U3y4YE€HHE CBOMCTB aMMuaka, IpOBEICHHE
Ka4eCTBEHHBIX pEaKUMd Ha HMOH aMMOHMA M (ocdar-uOH M H3ydYeHHE MPHU3HAKOB HX
MIPOTEKaHUs, B3aHMMOJCICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
UCITIOJIb30BaHUE BHUJIEOMATEPUANIOB), M3YUYEHHE MOJeNell KPUCTAUIMYECKUX PEIETOK anMasa,
rpaduta, ¢ymiepeHa, O3HAKOMJIEHHE C TMPOIECCOM aACOpPOIMU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIJIEM M yCTPOICTBOM MPOTHBOra3a, NoJy4deHue, CoOupaHue, paclo3HaBaHue
U U3yYEHHE CBOMCTB YIJIEKHCIIOTO ra3a, IPOBEICHHE KaueCTBEHHBIX PEaKIMil Ha KapOOHAT U
CHJIMKAaT-MOHBl ¥ M3y4YCHHE NPU3HAKOB HUX MPOTEKaHMs, O3HAKOMJICHHE C TMPOIYKIHEH
CHJIMKAaTHON IMPOMBIIIJICHHOCTH, PELIeHHE 3KCIEPUMEHTANbHBIX 3a/1ad Mo TeMe «BaxkHeiiiue
HEMETAJIBl U UX COCTUHEHUS.

Metayiibl M MX cOeIMHEHUS



OO61mas xapakTepuCTUKa XUMUYECKHX 3JIEMEHTOB — METaJVIOB Ha OCHOBAHHM UX TOJOXEHHS B
Ilepponnueckoil cucreMe XuUMUYEeCKHX 3ieMeHTOB /[I.M. MenneneeBa M CTpOEHHMS aTOMOB.
Crpoenue MeramioB. Meramdueckass CBs3b M METAJUIMYECKAs] KPUCTANIMYECKAs PEHIETKA.
DNEKTPOXUMUYECKUNA psAll HanpsokeHud MertamuioB. dusnmyeckue M XHMMHUYECKHE CBOMCTBA
MeTaisioB. O0mue crnocoObl MmoyydeHus MetawioB. [IoHsATHE O KOPPO3UK METAJIJIOB, OCHOBHBIE
CHOCOOBI 3alMTHl UX OT Koppo3uu. CriaBbl (CTajlb, YyTyH, AIOPATIOMHUHUH, OpoH3a) M HX
IPUMEHEHUE B OBITY U IPOMBIIIIICHHOCTH.

[Ilenounble mMeTaibl: MojoxeHue B Ilepuogmueckoil cucreme XHUMUYECKUX 3iaeMeHToB J[.H.
MenpgeneeBa, CTpO€HHME HUX aTOMOB, HaxoxiaeHue B npupoge. dusmyeckne M XUMHUYECKUE
CBOICcTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUABI HaTpUs U Kanus. [Ipumenenue
LIEJIOYHBIX METAJVIOB U UX COCAUHEHUN.

[[{erouHO3eMENbHBIE METAJIBI MATHUM M KajabUui: nosnoxxeHue B Ilepuommyeckoint cucreme
xuMuueckux snemeHToB (.M. MeHnneneeBa, CTpoe€HHE KX aTOMOB, HAaXOXJIECHHE B MPUPOJE.
Pu3nyecKue U XMMHUYECKHE CBOMCTBA MAarHusl W Kajablus. BaxkHeNIMe COEAMHEHHS KaJIbIHs
(oxcun, rugpokcu, conu). JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUSI.

AmomuHuii: nonoxenue B Ilepuoguueckoil cucreme Xxumuuyeckux asnemento J[.U.
MenpeneeBa, CTpO€HHUE aTOMa, HaxoXJaeHue B npupoje. Gusnyeckne U XMMHUYECKHE CBOMCTBA
amoMuHus. AM(pOTEpHBIE CBOMCTBA OKCH/IA M THIPOKCHIA AITFOMUHUS.

Kene3o: nonoxenue B lleproanueckoit cucreme xumuueckux snemeHToB .M. Menneneesa,
CTPOCHHME aroMa, HaxoxieHue B npupoge. Dusmdyeckne M XUMHUYECKHME CBOMCTBA IKelesa.
Oxkcunpl, runpokcuasl u conu xenesa (I1) u xenesa (I11), ux cocras, cCBOMCTBa U MOIyYECHHUE.
Xumuueckuu 5KCnepumenm:

O3HAKOMJICHHE C 00pa3llaMi METauIOB U CIUIaBOB, UX (PU3NYECKUMHU CBOICTBAMH, H3yueHUE
pe3ysibTaToB  KOPPO3UU  METAUIOB  (BO3MOXHO  HCIIOJIb30BAHHWE  BUJEOMATEpHAIIOB),
0CcOOEHHOCTEH B3aMMOJICHCTBUS OKCUAA KAJIBLUS U HATpUs ¢ BOJOH (BO3MOKHO HMCIIOJIb30BaHHE
BUJICOMATEpHUAJIOB), HCCIEAOBAaHUE CBOWCTB JKECTKOM BOJBI, Ipollecca TOPEHHUs >JKee3a B
KHACIOpoe  (BO3MOXHO  HCHOJb30BAHHWE  BUAEOMATEPHUATOB), IMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX pEaKlMil Ha MOHBI (MarHus, Kajablus, AIIOMUHMS, IMHKa, *kene3a (II) u xenesa
(III), memau (II), HaGmroieHNEe W OMKMCAHUE MPOLIECCOB OKpAIIMBaHUS TUIAMEHU MOHAMH HATpHS,
KaJiusl U KaJbliig (BO3MOXHO MCIIOJIb30BAaHME BHAEOMATEPUANIOB), UCCIEIOBaHUE aM(pOTEPHBIX
CBOWCTB I'MJIPOKCHUJA AIFOMUHMS U TUAPOKCUIA LIMHKA, PELICHUE IKCIIEPUMEHTAIIBHBIX 3a1a4 I10
TeMme «BakHeume MeTaibl U UX COCTUHEHUSD.

XuMus M OKpyKamouas cpeaa

BemecrBa u Marepuanbel B IOBCEIHEBHOW JXW3HHM 4YEJIOBEKAa. be30MacHOE HCIOJIb30BaHUE
BEIIECTB M XMMMYECKMX peakuui B ObITy. IlepBas momols Npu XUMHUECKHX OXKOrax M
OTPABJICHUSIX.

XUMHUECKOE 3arps3HeHHE OKpY’Kalollel cpeasl (mpenenbHas AOMycTUMas KOHLEHTpAIHs
Beniects (nasee — [1/1K). Ponp XxuMuu B pemieHuu 3K0J0THYECKUX MTPOOIIEM.

Xumuueckuil sxcnepumenm.:

n3ydyeHue o0pa3oB MaTepralioB (CTEKIIO0, CIIaBbl METAIIJIOB, MTOJIMMEPHBIE MaTepUaIIbl).
Medscnpeomemuvie ca3u

Peanuzanus MeXNpeIMETHBIX CBSI3€W MPU U3YYEHUU XHUMHH B 9 KJlacce OCYLIECTBISETCS 4epe3
UCIIONIb30BaHNE KaK OOIINX €CTeCTBEHHO-HAYYHBIX TOHATUN, TaK U TOHSATUH, SBISIONIUXCS
CHUCTEMHBIMU IS OTAENBbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0me ecTecTBEeHHO-HAY4YHbIE TOHATHS: HAay4dHBIA (DaKT, TMIIOTE3a, 3aKOH, TEOPHs, aHAIU3,
CUHTE3, KJacCHU(pUKalusi, NEePUOAUYHOCTb, HAONIOJEHNE, OHKCIEPUMEHT, MOJAEIUPOBaHUE,
U3MEpEeHHUEe, MOJIeINb, SIBJIEHUE, TAPHUKOBBINA 3P PEKT, TEXHOJIOTHSI, MaTepHAaIbI.

®dusmka: Marepus, aroM, OJJEKTPOH, NPOTOH, HEWTPOH, HOH, HYKIWJA, HW30TOIBI,
PaAMOAKTUBHOCTb, MOJIEKYJIA, DJJIEKTPUYECKUH 3apsj, I[POBOAHUKH, IIOJYIIPOBOJHUKH,
TUDIIEKTPUKH, (POTOITIEMEHT, BEIIECTBO, TENO, 00BbEM, arperaTHOe€ COCTOSIHHE BEIIEeCTBa, ras,
pacTBOp, pPacTBOPUMOCTb, KPUCTAJUIMYECKAs PpEHIETKA, CIUIaBbl, (U3WYECKHE BEIUYMHBI,
€UHULBI U3MEPEHUS, KOCMUYECKOE IIPOCTPAHCTBO, MIAHETHI, 3BE37b1, COMHIE.



buonorus: ¢dotocuHTe3, AbIxaHue, Owmocdepa, IKOCHUCTEMA, MHUHEpAIbHBIE YIOOpEHUS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, MUTATCIIbHBIC BCIICCTBA.
['eorpadus: atmocdepa, ruapocdepa, MUHEpPANIbI, TOPHBIC MOPOJBI, IMOJIE3HBIE HCKONACMBbIC,
TOIJINBO, BOAHBIE PECYPCBHIL.
MNVIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS TIPOI'PAMMBI 110 XUMHWUHU HA
YPOBHE OCHOBHOTI'O OBHIET'O OBPA30BAHUSA

JIMYHOCTHBIE PE3YJIBTATHI
JInaHOCTHBIE Pe3yNIbTaThl OCBOCHUSI IIPOrPaMMbl OCHOBHOI'O O0IIIEr0 00pa30BaHus TIOCTUTAIOTCS
B X0/1¢ 00yUYeHHsI XUMHHU B €IMHCTBE Y4€OHON M BOCIUTATEIBHON JESTEILHOCTH B COOTBETCTBUU
C TPaAULUOHHBIMM  POCCUHCKMMH  COLMOKYJBTYPHBIMM U  JyXOBHO-HPaBCTBEHHBIMU
[EHHOCTSIMU, MPHHATHIMA B OOIIECTBE MpaBHJIAaMH U HOPMaMH IOBEICHUS M CIIOCOOCTBYIOT
IpoleccaM caMONO3HaHMs, CAaMOPA3BUTHSI U COLIMANTU3ALNN 00yYatOIIUXCsl.
JInuHOCTHBIE PE3yJIbTaThl OTPAXKAIOT TOTOBHOCTH O0YYAIOIIMXCS PYKOBOACTBOBATHCS CUCTEMOM
MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALMU M pacIIMpPEHUE ONbITa JIEATEIbHOCTH Ha €€ OCHOBE, B
TOM YHCJIE B YaCTHU:

1) mnaTpMoOTHYeCKOro BOCIIUTAHUSA:
LIEHHOCTHOTO OTHOUIEHHUSI K OTEYECTBEHHOMY KYJbTYPHOMY, HCTOPUYECKOMY U HAyYHOMY
HACJIEUIO, TOHMMAHUS 3HAUEHUS XMUMHYECKOW HayKH B JKH3HU COBPEMEHHOrO OOIIeCTBa,
CIIOCOOHOCTH BJIAJIETh JIOCTOBEPHON MH(pOpMaluell O MEePeOBbIX JOCTUKEHHUSAX U OTKPBITHUSIX
MHUPOBON M OTEYECTBEHHOW XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMUSX 00 YCTpOIiCTBE
MHpa 1 00IIeCTBa;

2) rpa’KIAHCKOT0 BOCIIUTAHUSA:
IIPEJICTaBICHUS] O COLMAIbHBIX HOPMAX U MpaBUiIaX MEKINYHOCTHBIX OTHOIIEHUN B KOJUIEKTUBE,
KOMMYHHUKAaTUBHON KOMIIETEHTHOCTH B OOILECTBEHHO IIOJE3HOM, y4eOHO-HCCIIe0BAaTENbCKOM,
TBOPUYECKON M JpPYrux BHAAX JAEITEIbHOCTH, TOTOBHOCTM K pa3HOOOPa3HOW COBMECTHOM
NeSITeIbHOCTH TIPU BBIMOJIHEHUM Y4YeOHBIX, MO3HABATEIbHBIX 33/1a4, BBIIIOJHEHUH XUMHUYECKUX
HKCIIEPUMEHTOB, CO3JJaHUM Y4YEOHBIX TIPOEKTOB, CTPEMJICHHS K B3aWMOIOHHMAHUIO U
B3aMMOIIOMOIIM B TMIpolecce 3TON Yy4yeOHOW JesATeTbHOCTH, TOTOBHOCTH OIICHHMBAaTh CBOE
MOBE/IEHNE U TOCTYNKH CBOMX TOBapHILEH C IMO3UIMKM HPABCTBEHHBIX W IPABOBBIX HOPM C
Y4€TOM OCO3HAHMS MOCIEICTBUN IIOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 O3HAHMA:
MHUPOBO33PEHUYECKUE TPEACTABICHUS O BEIECTBE M XMMHUYECKOM pEaKLUU, COOTBETCTBYIOLIUE
COBPEMEHHOMY YpPOBHIO Pa3BUTHs HAyKU U COCTaBIISAIOIINE OCHOBY JJIsi TOHUMAaHMs CYLIIHOCTH
HaY4YHOH KapTUHBI MHUpA, IPEACTABICHUs 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs MPHPOJIBL,
B3aMMOCBSA3SIX 4YeJNOBEKa C MPUPOAHOM CpeAod, O poJM XUMHUHM B TO3HAHUM OTHUX
3aKOHOMEPHOCTEH;
MO3HABATE/IbHBIE MOTHBBI, HAIpaBJIEHHbIE Ha TIOJyYE€HHWE HOBBIX 3HAHMM IO XHMHUH,
HEoOXonuMBbIe Ul OOBSCHEHHS HaOJIOJaeMbIX IPOLECCOB U SBJICHUH, IO3HABATENILHOM,
MH(OPMALIMOHHON U YUTATEIbCKOM KyJbTYPHI, B TOM YHCII€ HABBIKOB CAMOCTOSITEIbHON paboThI
C y4eOHBIMU TEKCTaMH, CIIPABOYHOH JUTEpaTypoi, AOCTYHNHBIMH TEXHUUYECKUMH CpPEIACTBAMHU
MH(OPMALIMOHHBIX TEXHOJIOTH;
uHTepec K OOyuYeHHIO M TIO3HAaHUIO, JI0003HATENbHOCTh, TOTOBHOCTb M CIIOCOOHOCTH K
caM000pa30BaHMIO, TIPOEKTHOW W HMCCIIEIOBATEIHLCKONU JEATEILHOCTH, K OCO3HAHHOMY BBIOODY
HaMpaBJICHHOCTH U YPOBHs 00y4eHUs B JaJIbHEHILEM;

4) dopMupoBaHNs KYJbTYPhI 310POBbS:
OCO3HAaHHE LIEHHOCTH JKU3HH, OTBETCTBEHHOI'O OTHOLIEHMSI K CBOEMY 3/10POBbIO, YCTAHOBKHM Ha
3IOpOBBIM  00pa3 JKW3HMU, OCO3HAHME IMIOCIEJACTBUI M HENpPUSATHE BPEIHBIX MPHUBBIYECK
(ynorpeOyieHUsI aJKOTrojisi, HApPKOTHKOB, KypEHHs), HEOOXOJUMOCTH COOJIOJEHHS IPaBHI
0€30MacHOCTH NP O0PALIEHUH ¢ XUMHUYECKUMH BEUIECTBAMH B ObITY U pealbHOMN KU3HMU;

5) Tpy10BOro BOCHIUTAHUA:



MHTEPEC K MPAKTUYECKOMY U3YUYeHHIO TpodeccHil U Tpyaa pa3iudHOro poja, YBaXXEHHUE K TPyAY
U pe3ysbTaTaM TPYJIOBOW JESATEIbHOCTH, B TOM YHUCJIE Ha OCHOBE MPUMEHEHUS MPEIMETHBIX
3HAaHUW 1O XHUMHHU, OCO3HAHHBIM BBIOOP WHAMBUAYAIbHOH TPACKTOPUU MPOJOIIKEHUS
o0Opa3oBaHus C Y4€TOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTHM K XHMHH, OOIIECTBEHHBIX
MHTEPECOB U TMOTPEOHOCTEH, ycCHemHod mnpodecCHOHATbHON NeATEeIbHOCTH U Pa3BUTHUS
HEOOXOIUMBIX YMEHUH, TOTOBHOCTH aJaITUPOBATHCS B MPOPECCHOHATBHON Cpe/Ie;

6) IK0JI0rH4eCcKOro BOCIIMTAHMS:
AKOJIOTHUYECKH TEJIeCO00Pa3HOe OTHOIICHHE K MPUPOJIC KaK UCTOYHUKY JKU3HH Ha 3emiie, OCHOBE
e€ cCyllecTBOBaHHUS, IMOHMMAaHUE IIEHHOCTH 3JI0pOBOTO U 0€30MacHOro o0pa3a KHU3HHU,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICHXHYECKOMY 3I0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIOICHUS MPaBUil OE30MaCHOTO MOBEJACHHS MIPU paboTe C BEIIECTBAMU,
a TaK)KE B CUTyalMIX, YTPOKAKOIINX 310POBBIO U )KU3HU JIKOJIEH;
CIIOCOOHOCTH TMPUMEHSATh 3HAHMSI, MOJydYaeMble MpPU M3YUYEHUU XWUMHUH, JUIS pelIeHus 3ajad,
CBSI3aHHBIX C OKPYXAIOIIEH MPUPOJHON CPEAOM, JJIsI MOBBILIEHUS YPOBHS SKOJIOTHYECKOM
KyJbTYPBl, OCO3HAHUS INI00ATFHOTO XapaKTepa SKOJOTHYECKHUX MPOOJIeM U MyTell MX pelieHus
MOCPEACTBOM METOJOB XMMHH, IKOJOTHUYECKOTO MBIIIJICHHS, YMEHUSI PYKOBOJACTBOBATHCA UM B
MIO3HABATEJIbHOW, KOMMYHUKATUBHOM M COLMAJIbHOMN MPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATbBI

B cocraBe MerampenMeTHBIX pPE3YJIbTATOB BBIACIAIOT 3HAUYMMBIE JUISI  (DOPMUPOBAHHS
MHUPOBO33PEHUS OOLIEHAYYHbIE MOHATHUS (3aKOH, TEOpHs, MPUHIMII, TUHOTe3a, (HakT, cucrema,
IIPOLIECC, SKCIIEPUMEHT U JPYTOE€.), KOTOPbIE UCIOJB3YIOTCS B €CTECTBEHHO-HAYUHbBIX Y4EOHBIX
IpeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUN U3 3TUX NPeAMETOB (OPMUPOBATH MPEACTaBIECHUE O
LEJIOCTHOW HAayyHOM KapTHMHE MHpa, U yHMBEpCaJlbHblE YUeOHbIE NEHCTBUS (I103HABATEJIbHBIE,
KOMMYHHUKATHBHBIE, PEryJsATHUBHBIC), KOTOpbIE OOecrednBaoT (OPMHUPOBAHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IIJIAaHUPOBAHUIO M OCYILIECTBICHHUIO YUEOHOH 1eATeIbHOCTH.

ITo3naBaTe/bHbIE YHMBepPcaJIbHbIe YUeOHblIe AelicTBUS

ba3zoewie nozuueckue oeiicmeus:

YMEHHUS HCIIOJIb30BATh MPUEMBI JIOTHYECKOTO MBIIIICHUS NPU OCBOCHUM 3HAHWUW: PAaCKpBIBATh
CMBICJI XUMHUYECKUX TOHSATHHA (BBIIENATH MX XapaKTepHble MPU3HAKHM, YCTaHABIUBATb
B3aMMOCBSA3b C JAPYTMMHU TOHSATHSIMHU), HCIIOJIB30BATh TOHATHUS Ui OOBSICHEHHS OTAEIbHBIX
(dakTOB W sBIEHUH, BHIOMpAaTh OCHOBAHMUSA W KPUTEPUU IS KJIACCH(PUKALUU XUMHUYECKHUX
BEIIECTB M XUMHYECKHX pEaKIUi, yCTAHABIMBATh IPUYMHHO-CIICICTBEHHBIE CBS3HM MEXKIY
00BEKTaMU HM3Y4YCHMsI, CTPOUTH JIOTUUECKUE pacCyXIeHHs (MHIYKTHBHBIE, AEIYKTHUBHBIE, IO
AQHAJIOTUHN), 1eJIaTh BHIBO/IBI U 3aKIIOUYCHHUS;

YMEHHE NPUMEHSTh B TIpollecce IO3HAHUS TMOHATHS (IIPeIMETHbIE U MeETalpeIMEeTHbIE),
CHUMBOJINYECKHE (3HAKOBBIE) MOJETH, HCIOIb3yeMble B XUMHH, NPeoOpa3oBBIBATH LIUPOKO
IpUMEHseMble B XUMHM MOJIENbHBIE MPEICTaBICHUS — XMMUYECKUNA 3HAK (CMMBOJI DJIEMEHTA),
xuMuueckass ¢GopMysia M ypaBHEHHE XHMHYECKOM peakluuu — TMpU pelieHudu YydeOHo-
MIO3HABATENIBHBIX 3a1ad4, C Yy4YETOM OTUX MOJEIbHBIX IPEJACTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBbIE MPU3HAKH H3Yy4a€MbIX OOBEKTOB — XMMHUYECKHX BELIECTB U
XUMHUYECKHX pPEaKUUi, BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPHUUYMHHO-CIECACTBEHHBIE CBS3U U
MIPOTUBOPEYMS B N3YUAEMBIX MPOIECCAX U SBJICHUSIX.

ba3zoewie uccnedosamenvckue oelicmeusn:

YMEHHE HCIOJIb30BaTh IOCTABJIICHHBIE BONPOCHI B KAadyeCTBE MHCTPYMEHTA MO3HAHUA, a
TaKKe B KayeCTBE OCHOBBI Ui (OPMHPOBAHUS THIIOTE3bl IO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXKICHH;

npuoOpeTeHHe OIbITa MO IUIAHUPOBAHUIO, OPTaHU3AIMM M TPOBEJCHUIO YYCHUYECKHUX
9KCIEPUMEHTOB, YMEHHE HAOII01aTh 32 XOA0M IPOLIECCca, CaMOCTOSITEIbHO TPOrHO3UPOBATh €TI0
pe3yabTar, (opMyIHpOBaTh OOOOLICHHS W BBIBOJBI IO pe3yJbTaTaM MpPOBEAEHHOTO OIbITA,
HCCIIEIOBaHMs], COCTABIIATh OTYET O MPOAETIAaHHOM padore.



Paboma c ungpopmayueii:

yYMEHHE BBIOMPATh, aHAIM3UPOBATH U MHTEPIPETUPOBATH MH(OOPMAIHIO PA3IHMYHBIX BHJIOB
U (opM mpeacTaBiIeHus, HOTy9aeMyI0 U3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIOMYJISIPHAs JINTepaTypa
XUMHYECKOTO COZEp)KaHUsA, CIpPaBOYHBIE MOCOOMsA, pecypchl VHTepHeTa), KpPUTHYECKH
OLICHMBATH ITPOTHBOPEYMBYIO ¥ HEJOCTOBEPHYIO HH(POPMAIHIO;
YMEHHE MPUMEHATh pPa3IHMYHbIe METOJIbl W 3ampOChl MPH IMOHCKE W OTOOpe MH(POpPMALUU U
COOTBETCTBYIOIIHX JTAaHHBIX, HEOOXOJUMBIX JUIS BBIITOJHEHUS YUCOHBIX U TIO3HABATEIbHBIX 3344
OTpeNeIEHHOr0 THUMA, MPHOOpPETeHHE OIbITa B 00JAaCTH MCIOJIB30BaHUS HH(POPMAIIMOHHO-
KOMMYHUKATHBHBIX TEXHOJIOTHH, OBJIaZICHUE KyJIbTYpOH aKTUBHOTO HCIIOJIb30BAHUS PAa3IMUHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMpPATh ONTUMalbHYIO (OpMy mpeacTaBIeHUS
UH(pOpMAIMK W WUIIOCTPUPOBATh peIlacMble 3a/1a4d HECIOXHBIMU CXEMaMH, JHarpaMMaMH,
npyrumu popmamu rpaduKe U 1X KOMOUHALIUSAMU;

YMEHHE HCIOJb30BaTh M AHAIM3UPOBATh B MpOLECCe Y4YEOHOW M MCCIEI0BATEIbCKOI

NeSITeTbHOCTH NH(OPMAIIHMIO O BIUSHUH MPOMBIIUIEHHOCTH, CEIBCKOTO X03S1WCTBA M TPAHCIIOPTA
Ha COCTOSTHHE OKPY XKAIoLIel PUPOJHOM CPebl.

KoMmyHHKaTHBHBIE YHUBEpCAJIbHbIC Y4eOHbIe 1eiiCTBUS:

yMEHHME 3a/]aBaTh BOIPOCH (B XoJe Jauaigora M (WiaM) JTUCKYCCHM) IO CYIIECTBY
oOcyxnaeMol TeMmbl, (HOPMYJIUPOBaTb CBOM MPEUIOKEHUS OTHOCUTENIBHO BBIIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

nproOpeTeHue ONbITa MPE3EHTALUH PE3YJIbTATOB BBIIOIHEHUS XUMUYECKOT0 SKCIIEPUMEHTA
(J1abopaTopHOTO OIBITA, JIAOOPATOPHOU PAOOTHI MO UCCIICIOBAHWIO CBOMCTB BEIIECTB, YICOHOTO
IPOEKTA);

3aMHTEPECOBAHHOCTH B COBMECTHOM  CO  CBEpCTHHKAaMU  [IO3HABaTENbHOM U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU NPH PEIICHHHM BO3HHUKAIOIIUX MpPoOJeM Ha OCHOBE ydéra
OOLIMX HMHTEPECOB M COIJIacOBaHMs MO3UIUHN (0OCyXIeHUs, OOMEH MHEHMSIMH, «MO3TOBBIE
LITYPMBI», KOOPAWHALIMS COBMECTHBIX JAEHCTBUM, ONPENEICHUE KPUTEPUEB 10 OLICHKE KaueCcTBa
BBITIOJIHEHHOU pabOTHI U IpyTHE);
PeryisiTuBHbIe yHMBepcaabHble y4eOHbIe AeiicTBUSA:
YMEHHE CaMOCTOSITEIbHO OIpPEAeNsaTh LENu JeATeNbHOCTH, IJIaHUPOBaTh, OCYLIECTBIATS,
KOHTPOJHMPOBAaTh M TPU HEOOXOAMMOCTH KOPPEKTHUPOBATh CBOIO JEATEILHOCTh, BHIOMPATH
HaubOosnee HSPQeKTUBHbIE CHOCOOBI pelleHHus Y4YeOHbIX M IO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJIATh MM KOPPEKTUPOBAaTh MNPEJIOKEHHBIN alropuT™M AEUCTBUM mpu
BBIMIOJTHEHUH 3aJaHUl ¢ y4€TOM IIOJIy4eHHUs HOBBIX 3HAHMA 00 H3ydaeMblX OOBEKTax —
BEIIECTBAX U PEAKIMAX, OLICHUBATh COOTBETCTBUE MOJyUYEHHOI'O pe3yibTaTa 3asiBICHHOM 1INy,
YMEHHE HCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaraeéMble B YCIOBUU 3aJIaHUM.

NPEJIMETHBIE PE3YJIbTATbBI

B cocraBe mpeaMeTHBIX pe3yJabTaTOB 10 OCBOGHUIO  00S3aTENILHOTO  COJIEPXKAHMA,
YCTAaHOBJICHHOTO JaHHOM  pabodeil mporpamMMoOl, BBIJACISIIOT: OCBOCHHBIC OOYYArOIIMMUCS
Hay4HbIE 3HAHMS, YMEHHMsS M CIOCOOBI NeMCTBUH, crenuduyeckue s NpeAMEeTHOW obiactu
«XuMus», BUABI JESITEIBHOCTH TIO TIOJNYYCHHUIO HOBOTO 3HaHUS, €ro WHTEpPIpETaIHH,
peoOpa30BaHUIO M MPUMEHEHHIO B Pa3IMYHBIX YUYEOHBIX U HOBBIX CUTYAIHSIX.

K konmy o0y4yeHusi B9 KJjiacce mpeJMeTHBIE pe3yJbTaThl Ha 0a30BOM ypOBHE JIOJDKHBI
oTpakaTb CHOPMUPOBAHHOCTH y 0OYUAIOLINXCS YMEHU:
PACKpBIBATh CMBICI OCHOBHBIX XUMHUYECKHUX TOHATHI: XUMUYECKUI 3JIEMEHT, aTOM, MOJIEKYIIa,
MOH, KaTHOH, AaHHOH, TMPOCTOE  BEIIECTBO, CIIO)KHOE  BELIECTBO,  BAJICHTHOCTb,
JIEKTPOOTPUIATEIBHOCTD, CTETIEHb OKHCICHUS, XHMHUYECKas PpEeaKius, XHUMHUYECKas CBS3b,
TETUIOBON A(PQEKT peakiu, MOJb, MOJISIPHBIM 00BEM, PacTBOp, IIACKTPOIUTHI, HEINEKTPOIMTHI,
IEKTPOIUTHYECKAs] TUCCOIMAIMS, PEAKIMH HOHHOTO OOMEHa, KaTaau3aTop, XHMHYECKOe



paBHOBecue, oOpaTHMMble M HEOOpaTUMBbIE pPEaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peakuuy, OKUCIMUTEIb, BOCCTAHOBUTENb, OKHCIEHHE M BOCCTAHOBJIEHME, aJlJIOTPOIIHUS,
aM(pOTEepHOCTb, XUMUYECKasl CBS3b (KOBAJICHTHAs, MOHHAS, METAJUIMUECKas), KpUCTaInYecKas
pelmérka, KOppO3usi METAJUIOB, CIUIaBbl, CKOPOCTb XHMHYECKOW pPEaKIHUH, IPeaeabHO
nonyctumas konueHtpanus [1JIK Bemectna;

WITIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMUYECKHX MOHATHH M TNPUMEHATHITH
MOHSTHS IIPU OMUCAHUH BEIECTB U UX MPEBPaICHUI;

UCITOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JUIS COCTaBJICHUS (POpPMyJI BEIIECTB M YpaBHEHHMA
XUMHUYECKHUX PEaKIIHii;

OIpPEAEIATh BaJEHTHOCTh U CTEIIEHb OKUCIIEHUS XMMHYECKHUX 3JIEMEHTOB B COEAMHEHMSIX
Pa3IMYHOTO COCTaBa, MPUHAJIEKHOCTh BEUIECTB K ONpEAEeNEHHOMY KJaccy COEIUHEHUH Mo
dopmynaM, BUJ XMMHYECKON CBSA3H (KOBaJCHTHAs!, HOHHAS, METAJNINYECKasi) B HEOPTaHUYECKHUX
COCIMHEHUSX, 3aps]l MOHA MO XUMHYECKOH (opmyre, xapakTep cpelbl B BOIHBIX PacTBOpPax
HEOPraHUYECKUX COEAMHEHUMN, TUIl KPUCTAINIMYECKON PEIIETKY KOHKPETHOTO BEIIECTBA;
packpbiBaTh cMmbici llepuoanueckoro 3akona /(.M. MengeneeBa u JEMOHCTPUPOBATH €O
NOHMMAaHME: OIMCBHIBaTh W XapaKTepu3oBaTh TabmuuHyto (opmy I[lepuoanyeckoil cucTembl
XUMHYECKHUX 3JIEMEHTOB: pa3Ninyarh MOHATUS «IJIaBHas MOArpymna (A-rpymnmna)» U «mnododHas
noarpynna (b-rpynmna)», manbsle u OosiblIME NEPUOABI, COOTHOCUTH 00O3HAYEHUS, KOTOpbIE
UMEIOTCS B TEPUOAUYECKON Tabiuie, ¢ YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB
XUMHUYECKHUX 3JIEMEHTOB (COCTaB U 3aps] sijipa, o0Olee YUCIIo 3JEKTPOHOB U paclpesiesieHue ux
0 JIEKTPOHHBIM CIIOSIM), OOBSACHATH 00II1e 3aKOHOMEPHOCTH B U3MEHEHHUU CBOMCTB 3JIEMEHTOB
U UX COCTUHECHUU B TMpEesiaX MajbIX MMEePHOAOB U TJIABHBIX MOATPYII C YYETOM CTPOSHHS MX
aTOMOB;

KIaccu(UIUPOBaTh XUMHUYECKHE DJIEMEHTHI, HEOPraHMYECKUE BEIIECTBA, XUMHUYECKHE
peakuuu (1Mo YMCIy M COCTaBy y4YacTBYIOIIMX B PEAaKIMU BEILIECTB, MO TEIIOBOMY 3¢ dekTy, 1o
M3MEHEHUIO CTENEHEeH OKHUCICHHSI XUMUYECKUX JIEMEHTOB);

XapaKkTepu3oBaTh (OMHUCHIBATh) OOIIME M crHeun(pUYecKhe XMMHUYECKHE CBOMCTBAa MPOCTHIX U
CJIOKHBIX BEIIECTB, MIOATBEPKIasi OMMMCAHUE MTPUMEPAMHU MOJIEKYJISIPHBIX U HOHHBIX yYpaBHEHUIN
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIIUil;

COCTaBJIATh YPABHEHUS AJIEKTPOJUTUYECKON HUCCOLMAIMN KHUCIOT, IIEJIOYEd U COJIEH,
NOJHBIE M COKpalIEHHblE YpaBHEHUS peakuuil HOHHOro OOMeHa, ypaBHEHMs peakIHid,
MOJTBEPXKJIAIOIIUX CYIIECTBOBAHWE T'€HETHMUECKOM CBA3M MEXJy BELIECTBAMHM pPAa3JIMYHBIX
KJIACCOB;

pacKpbiBaTh CYIIHOCTb OKHCIIMTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUN MOCPEICTBOM
COCTaBJIEHUS JIEKTPOHHOTO OajlaHCa ITHX peakluii;

MIPOrHO3MPOBATh CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT HMX CTPOEHHS, BO3MOXKHOCTHU
MPOTEKAHUS XUMHUYECKUX MPEBPAIICHUH B PA3INIHBIX YCIOBHUSX;

BBIUHCIISATH OTHOCUTEJBHYIO MOJEKYJSPHYIO U MOJIIPHYIO MaccChl BEIIECTB, MAacCOBYIO JIOJIIO
XUMHUYECKOTO 3JIeMEeHTa MO0 (opMyJie COeIMHEHHs, MAacCOBYIO JIOJIO BEIIECTBa B PacTBOpE,
MPOBOAMTD PAcU€Thl O YPABHEHUIO XUMUYECKON PeaKIuy;

coOyoiaTh ~ MpaBWiIa  IOJI30BAHUS ~ XMMHUYECKOM mocynoi u  1abopaTOpHBIM
0o0opy0BaHKEM, a TaKXKe IpaBuiia 00pallleHHs C BEIIeCTBAMU B COOTBETCTBUH C MHCTPYKIUSMU
[0 BBIMOJHEHUIO JA0OPATOPHBIX XHWMHYECKHUX OIBITOB IO TOJYYEHUIO M COOUpPaHUIO
ra3000pa3HBIX BEMIECTB (aMMHUaKa M YTJIEKUCIIOTO rasa);

IPOBOJUTH PEAKIMH, TMOATBEPXKIAIONIME KAUeCTBEHHBIH COCTaB pa3IMYHBIX BELIECTB:

pacro3HaBaTh ONBITHBIM MYTEM XJIOpHUI-, OpOMHI-, HOAMI-, KapOoHaT-, (ocdar-, cuiaukar-,
cynb(dar-, TUIAPOKCHUI-MOHBI, KATHOHBI aMMOHHSI W HMOHBI HW3YYCHHBIX  METaJlIOB,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPraHMUECKUX BEIIECTB;
IPUMEHSITh OCHOBHBIE OTEPAlMK MBICIUTEIBHON JIESTENbHOCTH — aHAINU3 U CUHTE3, CPaBHEHHE,
0000111eHre, CUCTEMaTU3alMI0, BBISIBJICHUE MPUYUHHO-CIEACTBEHHBIX CBSI3€H — NIl M3y4YeHUs
CBOWCTB BEIIECTB M XUMHUYECKUX PpEaKIUil, €CTECTBEHHO-HAayYHbIE€ METOJbl IMO3HAHUA —
HaOII0ZICHUE, U3MEPEHUE, MOJICTTUPOBAHUE, SKCIIEPUMEHT (peaTbHbIN  MBICTCHHBIH ).
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Paznein 1. BeniecTBO 1 XUMHYeCKHE PeaKIUU

IToBTOpPEHUE H
yriry0JieHne 3HAHUM
OCHOBHBIX pPa3/ieJIoB
Kypca 8 kiacca
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[Iepuonnueckuit 3akoH. [lepuonnueckas
cucTemMa XuMu4eckux snemeHTon J1.1.
MenneneeBa. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB
XUMHUYECKUX AJIEMEHTOB MEPBHIX TPEX MEPUOIOB,
KaJIusl, Kbl U UX COEAMHEHUH B
COOTBETCTBHUHU C TOJIO)KECHUEM IJIEMEHTOB B
[lepuoanueckoii cuctemMe U CTPOCHUEM HX
atomoB. CTpOEHHE BEIIECTBA: BUIbI
XUMHUYECKOH CBA3U. THUIBI KPUCTATUIMYECKUX
pemeEToK, 3aBUCUMOCTD CBOWMCTB BEIIECTBA OT
TUIAa KPUCTAJUIMYECKON PEIIETKY U BUJIA
XuMu4eckon cBs3u. Knaccuduxamus u
HOMEHKJIaTypa HEOPTAHMYECKUX BEILIECTB.
XHUMHUYECKUE CBOMCTBA BEIIECTB, OTHOCAIIUXCSA
K pa3JIMYHbIM KJIacCaM HEOPTaHUYECKUX
COCIMHEHUH, TeHETUYECKas CBSI3b
HEOPraHUYECKUX BEIECTB.

XHWMHYECKUH IKCIIEPUMEHT: JleMOHCTpalnu:
03HAaKOMJICHHUE C MOJEIIAMH KPUCTAINTMYECKUX
PEeETOK HEOPTaHUYECKUX BEIIECTB — METAJIJIOB
1 HeMeTaluoB (TpaduTa U anmasa), CJI0KHBIX
BELIECTB (XJIOpHJIa HATPHUS).

XapakTepru3oBaTh XMMUYECKHUE JJIEMEHTHI IIEPBBIX TPEX
IIEPUOJOB, KAJIUA U KAJIBLIKA 110 UX II0JIOKEHUIO B
ITepuonnueckoii cucreme /. . Menneneesa.
KnaccugunupoBats 1 Ha3bIBaTh HEOPIraHUYECKHUE BEILIECTBA
M3yYeHHBIX Ki1accoB. OMUCHIBATh OOIINE XUMHUYECKHE
CBOICTBA BELLECTB PA3JIMYHBIX KJIACCOB, IOATBEPKIATD
CBOMCTBA IIPUMEpPaMU MOJIEKYJISIPHBIX YPaBHEHUU
XUMHMUYECKUX peakuuid. Onpenenars BUJL XUMUYECKON CBS3U
Y TUII KPUCTAJUIMYECKON PEIIETKH BEIECTBA.
ITporno3upoBaTh CBOKCTBA BEIIECTB B 3aBUCUMOCTH OT UX
cTpoeHHus. BricTpanBarh pa3BEPHYTHIE TUCBMEHHBIE U
YCTHBIE OTBETHI C ONIOPON Ha MH(POPMALIMIO U3 YUeOHUKA U
CIIPaBOYHBIX MaTEPHUAIIOB, TPAMOTHOMCIIOIB30BaTh
W3Y4YEHHBIN MOHATUIHBIN alapaTr Kypca XUMHH.




OcHOBHBIE
3aKOHOMEPHOCTH
XUMHYECKHX peaKkIuii

Knaccudukanus XuMHU4eCKUX peakiui mo
Pa3IMYHBIM MPU3HAKaM (10 YUCIY U COCTaBY
Y4acTBYIOLIMX B PEAKIMH BEILECTB, 110
TeroBoMy 3G (}eKTy, 0 U3MEHEHUIO CTeNeHeH
OKHCJIEHUSI XMMUUYECKUX JIEMEHTOB, 110
00paTUMOCTH, [0 YYaCTHUIO KaTau3aropa).
DK30- U SHIOTEPMUYECKUE PEAKIINH,
TepMOXUMHUYECKUE ypaBHEHUS. [loHsTHE O
CKOpPOCTH XUMHUECKOH peakuuu. [Tonstue 06
00paTUMbIX U HEOOPATUMBIX XUMHUYECKHUX
peakuusix. [IoHsTHE O TOMOTEHHBIX U
reTeporeHHbIxX peakuusax. [lonstue o katanuse.
[TonsaTre 0 xuMu4eckoM paBHOBecHH. DaKTOPHI,
BJIMAIOIINE HA CKOPOCTh XMMHUYECKOM peakiuu U
10JIO)KEHHE XMMHUYECKOTO pPAaBHOBECHSI.
OKHCIUTENBHO-BOCCTAHOBUTEIbHBIEPEAKLINHY,
3JICKTPOHHBINA OaJIAHC OKUCIUTEIBHO-
BOCCTAaHOBUTEIBbHOU peakiuu. CocTaBicHHUE
YPaBHEHUH OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX
peakuuii ¢ UCIOIb30BaHUEM METO/1a
AJIEKTPOHHOTO OanaHca. XUMUYECKUN
sKcrepuMeHT: [lemoncTpanuu: Mccnenosanue
3aBUCHUMOCTH CKOPOCTH XMMHUYECKON peakIMU OT
BO3CUCTBUS pa3aHuHbIX (pakTOpoB. ONBITHI,
WJUTIOCTPUPYIOLINE TPUMEPBI OKUCIUTENBHO-
BOCCTAaHOBUTENBbHBIX peakluil (ropeHue,
PEaKIMU Pa3JI0KEHHsI, COSMHEHUS).
BrrunciieHus: KoJm4ecTBa BelecTBa, 00bEMa 1
MaccChl PEareHTOB UJIU MPOAYKTOB I10
YPaBHEHUSIM XUMHUYECKHUX PEaKIIM.

PackpbIBaTh CMBICT N3y4aeMbIX OHATUN U TPUMEHSTH 3TH
MOHATUSA [IPU ONMCAHUM CBOMCTB BEIIECTB U UX
npeBpaiiennii. KnaccupunupoBars XUMHUYECKUE PEAKITMH
10 Pa3JIMYHbIM IIPU3HAKaM. Y CTAHABIMBATH 3aBUCUMOCTh
CKOPOCTH XUMUYECKOU PEAKITUH OT Pa3IUIHBIX (PAKTOPOB.
[Iporuo3upoBark BO3MOKHOCTH IPOTEKAHUS XUMUYECKUX
MIPEBPAIICHUI B Pa3IMYHbIX YCI0BUsAX. OnpenensiTh
okucIuTENb U BoccTaHoBuTeb B OBP. CocraBisaTh
AJIEKTPOHHBIN OanaHc peakuuu. [Ipon3BOAUTH BEIYUCICHUS
10 XUMHYECKUM YPaBHEHUSIM. Y 4aCTBOBaTh B COBMECTHOM
pabote B mape wiu rpymnre. BeictpauBath pa3BEpHYTHIE
MUChMEHHBIEH YCTHBIE OTBETHI C OMOPOI Ha HH(OPMALIKIO
13 y4yeOHHMKA U CIIPAaBOYHBIX MaTePUATIOB, TPAMOTHO
MCII0JIb30BaTh U3YUYEHHBIN MOHATUIHBIN arnapaT Kypca
XUMUHU.




DJIEKTPOJIUTHYECKAS
AUCCOLHALHSA.
Xumuueckue
peaKkuuu B pacTBOpax

Teopust AAEKTPOIUTAUYECKON JUCCOUALINH.
DIEKTPOIHUTHI U HEAIEKTPOIUTHL. KaTHoHBI,
aHUOHBI. MexaHM3M JIMCCOLMALINU BELIECTB C
Pa3IMYHBIMU BUJAMU XUMHYECKOU CBSI3H.
Crenenp qucconnanyu. CuibHbIe U cradble
ANEeKTponuThl. Peakuun noHHoro oOMeHa.

Y CnoBUANIPOTEKAHUS PEAKIIUN HOHHOTO OOMEHa,
MIOJIHBIE U COKpAIIEHHbIE HOHHBIE YPaBHEHUS
peakiuuii. CBOMCTBA KMCIIOT, OCHOBAaHUM U COJIEH
B CBETE MPEJCTABICHUN 00 AJIEKTPOIUTUIECKON
nuccouuanui. KauecTBeHHbIE peakiuy Ha
HoHBbL. [loHATHE O TUIpOIN3E CONEN.
XHWMHYECKUH IKCIIEPUMEHT: JIeMOHCTpaLuu:
HccnenoBanue 351€KTpOIIPOBOIHOCTH PACTBOPOB
BELIECTB, [Ipoliecca AUCCOLUALIMHN KUCIIOT,
ienioue u coseit (BO3MOKHO UCTIOIb30BaHUE
BHIeOMaTepraioB). ONBITHI, WILUTFOCTPUPYIOLIUE
MPU3HAKU IPOTEKAHUS PeaKUii HOHHOTO
oOMeHa (0OpazoBaHue 0cajKa, BbIJIEICHUE Ta3a,
oOpa3oBaHue Bojibl). PaciozHaBanue
HEOPraHMYECKUX BEIIECTB C TOMOIIbIO
KaueCTBEHHBIX PEAKIUI HA NOHBI.
JlaGoparopHblil onbIT: M3yueHne npu3HakoB
MIPOTEKAHUS PEAKIIUU HOHHOTO OOMEHa B
pacTBOpax IMEKTPOJIUTOB (C 0Opa3oBaHUEM
0caJika, BbIJIEJIEHHEM ra3a, 00pa3oBaHUEM
Bozbl). [Ipaktuyeckas padora:Ne 1. Pemenue
AKCIIEPUMEHTAJIBHBIX 3aa4 10 TEME.
Brruucnenusi: mo ypaBHEeHHSIM XUMHUYECKUX
peaKuid.

PackppIBaTh CMBICI N3y4aeMbIX TOHITHM, & TAKXKE CMBICI
TEOPHH EKTPOIUTUYECKOH nucconuanuu. OObSICHATh
IIPUYMHBI YIEKTPOIPOBOAHOCTH BOJHBIX PACTBOPOB
BEIIIECTB, pa3jInyaTh Cl1a0ble U CUIIbHBIE FIEKTPOIUTHI.
CocTaBiiATh ypaBHEHUS AUCCOLUALMMKHUCIIOT, LIEI0YEH U
COJIEH, MOJIHBIE U COKPAILEHHBIC HOHHBIC YPAaBHEHUS
XMUMUYECKHUX PeaKkIii HOHHOTO 0OMeHa, KpaTKHe HOHHBIE
YPaBHEHHUS MIPOCTBIX PEAKLUM TUAPOIIN3A COJICH.
XapakTepu30BaTh 00IIME XUMHUUECKUE CBOICTBA BEIIECTB
Pa3IMYHBIX KJIACCOB HA OCHOBE TEOPHUH JJIEKTPOIUTUYECKOM
JUCCOLMALNN; TOATBEPKIAaTh CBOMCTBA IPUMEpaMU
MOJIEKYJISIPHBIX M MOHHBIX YPaBHEHUI XUMUYECKUX
peakuuii. PemaTte SKCIEpUMEHTAJIBHBIE 33/1a4U 10 TEME.
IInannpoBaTh U OCYLIECTBIIATH HA IPAKTUKE XUMUYECKHE
AKCIIEPUMEHTBI, IPOBOUTH HAOIIOAEHMUSI, IENIaTh BBIBOIbI
II0 pe3yJIbTaTaM 3KCIEPUMEHTA IIPU IPOBEICHUH
71a00paTOPHBIX OIBITOB M MPAKTHYECKUX padboT. CrenoBaTh
npaBujIaM 0€301acHOM paboTHI B 1abOpaTOpuu MPH
MCIOJIb30BAaHUU XUMUYECKOM MOCY/Ibl 1 000py10BaHUSI.
ITpoBOANTH BBIYMCIEHUS 10 XMMUUECKUM YPaBHEHUSIM.
YyacTBOBaTh B COBMECTHON pabOTEB Mape UM TpyTIIE.
BricTpanBath pa3BEpHYThIE MNCbMEHHBIE U YCTHBIE OTBETHI
¢ oropoi Ha uH(popmanuio U3 yueOHUKA U APYTUX
UCTOYHUKOB MH(OpMaIuu, B ToM uncie MHrepHera.

Pasznen 2. Hemeraajibl M UX COeIUHEHUSA




Ooman
XapaKTepUCTHKA
XHMHYECKHX
jemenToB VIIA-
rpynnsl. ['ajorensl

OO01mmas XxapaKTepUCTUKA TAJIOTCHOB.
Oco0eHHOCTH CTPOEHHS AaTOMOB, XapaKTepHbIe
crerneHu okucienusi. Ctpoenue u puzndeckue
CBOMCTBA MPOCTHIX BEIIECTB — raJOr€HOB.
XHUMHUYECKUE CBOKMCTBA HA IIPUMEPE XJI0pa
(B3aumoielicTBHE C METaJJIaMU, HEMETAJLIIAMH,
uresioyamu). XsopoBoopoa. ColisiHast KUCIIoTa,
XUMHUYECKHUE CBOWCTBA, MTOJyYEHUE,
NpuMeHeHue. /lelicTBre xiopa u
XJIOPOBOJIOPOJIa HA OPraHU3M Y€JIOBEKa.
Baxueiime Xaopuasl U KX HAXO0XKICHHUE B
npupojie. XuMUYECKUM 3KCIIEPUMEHT:
JemoHncTpauuu: OnbIThl, OTPAYKAIOLINE
(bu3nyYecKre U XUMHUYECKHE CBOMCTBA TaJOTeHOB
Y UX CO€IMHEHUM (BO3MOKHO
WCIOJIb30BAHUEBUIEOMATEPHAIIOB).
O3nakomiieHHE ¢ 00pa3amMu XJIOPUI0B
(ranorennnon). Jlaboparopuslii onbiT: U3yuenue
CBOWCTB COJISTHOM KUCHOTHIL. [IpoBenenune
KaueCTBEHHBIX PEAKIUN HA XJIOPUA-UOHBI.
[IpakTuueckas padorta Ne 2: [Tonyuenue
COJIIHOU KHCJIOTBI, U3y4€HUE €€ CBOICTB.
Brruucnenusi: mo ypaBHEHHSIM XUMHYECKUX
peakiuii, eciii OAH U3 PEareéHTOB JaH B
M30BITKE.

OOBsCHATH 00IIME 3aKOHOMEPHOCTH B M3MEHEHUH CBOICTB
HEMETAJJIOB U UX COEAMHEHUH B Ipeesiax MajbIxX
NIEPUOJIOB U TTIaBHBIX moArpymni [lepuoandeckoil cucteMsl
XMUMUYECKHX JIEMEHTOB € YYETOM CTPOCHMSI UX aTOMOB.
XapakTepu30BaTh GU3NIECKUE U XUMUYECKHE CBOMCTBA
IIPOCTHIX BEIIECTB raJloreHoB (Ha pUMEpe XJIopa) U
CJIOKHBIX BEIIECTB (XJIOPOBOAOPO/IA, XJIOPHIA HATPUS),
CHocOOBI UX MOJYUYEHUs, IPUMEHEHUE U 3HaYCHUE B
IIPUPOJIE U KU3HU yesioBeka. OnpenensTh XJI0pHUI-UOHbI B
pactBope. [ImaHupoBaTh M OCYIIECTBIATH Ha IPAKTUKE
XUMHUYECKHUE IKCIIEPUMEHTBHI, IPOBOJUTH HAOIIOAECHNUS,
JIeNIaTh BBIBOJIBI IO PE3YJIbTaTaMAIKCIIEPUMEHTA MIPH
MIPOBEICHUH JTAOOPATOPHBIX OTBITOB U MPAKTHYECKUX
pabot. CienoBarh npaBuiiaM 0€30MacHOl paboOTHI B
71a00paToOpUU MPH UCIIOJIB30BAHUN XMMHUUYECKOM MOCY bl U
o0opyoBaHus. BeicTpauBaTh pa3BEpHyThIE MMCbMEHHBIE U
YCTHBIE OTBETHI C ONOPOX Ha MH(POPMAIHIO U3 YUeOHUKA U
CIPAaBOYHBIX MAaTEPUAIOB, IPAMOTHO UCIIOJIb30BaTh
M3YYECHHBIN MOHATUIHBIN aIapaT Kypca XUMHUH.

Oomas
XapaKTepUCTHKA
XHMHYECKHX
3jieMeHTOB VIA-
rpynnsl. Cepa u eé
CcoeJUHECHUA

OOm1ast xapakTepucTHKa 371eMeHTOB VIA-
rpynnbl. OCOGEHHOCTH CTPOEHMS AaTOMOB,
XapaKTepHbIE CTENEHN OKucieHus. CTpoeHne u
(u3nueckre CBOMCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/1a U CEPBI. AJUIOTPOIHBIE
MOAU(UKAIIIHI KUCIOPOAA U cepbl. XUMUYECKUE
cBoiicTBa cepbl. CepoBOAOpOJI, CTPOCHHUE,
(bu3nvIecKre  XUMUIEeCKre CBOMCTBA. OKCHIBI

OOBsCHATH 00IIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOICTB
21eMeHTOB VIA-Trpynmsl ¥ UX COEAUHEHUN ¢ y4ETOM
CTPOEHHUS UX aTOMOB. XapaKTepu30BaTh (PU3nUECKUe U
XUMHYECKHE CBOMCTBA MPOCTOTO BEUIECTBA CEPBI U €€
COEZIMHEHUH (CepoBOOPO/Ia, OKCHJIOB CEPbI, CEPHOM
KHCIIOTHI, CyJIb(ATOB), CIOCOOBI UX MOTYYEHHUS,
IIPUMEHEHNE U 3HAYCHUE B IIPUPOJIE U KU3HU YEIIOBEKA.
Omnpenensats Halduuue Cyiab(haT-MOHOB B pacTBOPE.




cepbl KaK MPEICTaBUTENIN KUCIOTHBIX OKCHUJIOB.
Cepnas kucnora, pusndeckre U XUMHUECKHe
cBoMicTBa (00IIME KaKIIPeICTaBUTENs Kilacca
KHUCJIOT U cnerupuyeckne). XuMUYECKHUE
peaKIny, JIeXkKaIiue B OCHOBE MPOMBIIIJIEHHOTO
croco0a MoJiy4eHus: CEpHON KUCIOTHI.
[Ipumenenue. Conu cepHON KUCIIOTHI,
KauecTBEHHAas peaklus Ha CyIb(paT-HOH.
Haxoxnenue cepbl 1 €€ COEIUHEHUI B IPUPOJIE.
XHUMHUYECKOE 3arpsA3HEHUE OKPYIKAIOILIEH Cpebl
COCIMHEHUSIMU Cepbl (KUCIOTHBIC IO,
3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CIIOCOOBI
€ro MpeI0TBPALCHUS. X UMUYECKHI
3KcrnepuMeHT: JleMoHcTpanuu: O3HaKOMIIEHHE C
oOpasiamu cepbl U €€ COeTMHEHUSIMU
(BO3MOKHO HCIIOJIb30BAHHE BUIEOMATEPHAIIOB).
HaGmronenue mpoiiecca 00yrimBaHus caxapa
10/, IEUCTBUEM KOHUEHTPUPOBAHHONU CEPHOM
KUCIOTHI. JJabopaTopHbie onbIThl: M3ydeHune
XMMHYECKHUX CBOMCTB pa30aBIC€HHON CepHO
KkucaoThl. [IpoBeneHne KaueCTBEHHOW peaKuu
Ha cyJb(aT-uoH U HaOII0ICHHE TTPU3HAKa €
MIPOTEKAHUSI.

OOBACHATH CYITHOCTH SKOJIOTUYECKUXIIPOOIEM, CBI3aHHBIX
¢ IepepaboTKOM coenuHeHui cephl. [manupoBats 1
OCYLIECTBJISATh HA MPAKTUKE XUMUYECKHE SKCIIEPUMEHTBI,
MPOBOAMTDH HAOIIOICHUS, IeJaTh BBIBOABI IO Pe3yJibTaTaM
skcriepuMenTa. CienoBaTh npaBmiiaM 0e30MacHoi paboThl B
1abopaTopuu MpH UCIIOIB30BAHUU XMMHUECKON TOCYAbI U
o0opynoBanus. [Ipou3BOAUTH BEIYUCICHUS 10 XUMHYECKHM
ypaBHEeHUSM. VICcrIONIb30BaTh MPU BBITOJHEHUH YY€OHBIX
3aJJaHUH TEKCThl yUEeOHHKA, CIIPABOYHbIE MaTEpUabl
(ITepuonnyeckyro cucreMy XuMudeckux snemenToB /1. U.
MenneneeBa, Tabiuily paCTBOPUMOCTH KHCIIOT, OCHOBAaHUM
U COJICH B BOJIE, SJICKTPOXUMHUECKUA Psi/I HAMIPSKEHUH
MeTaiIoB). Mcnonap30BaTh Npy BHIIOIHEHUH Y4EOHBIX
3aJJaHU# U B MPOILIECCe UCCIEA0BATEIBCKON e TENbHOCTH
HAy4YHO-TIOMYJISIPHYIO JIUTEPATYPY XUMHUECKOTO
COJIepKaHus, CIIPAaBOYHbIE MATEPUAIIBI, PECYPCHI
WNHurepHera.

Oomas
XapaKTepUuCcTHKA
XHMHYECKHX
3JIeMeHTOB VA-
rpynnsl. A3or,
(pocdop u nx
COCIMHEeHUS

OOm1ast xapakTepucTHKa 31eMEeHTOB VA-
rpynnbl. OCOGEHHOCTH CTPOEHMS AaTOMOB,
XapaKTEepHbIE CTETIEHU OKUCIIEHUS. A30T,
pacnpocTpaHeHue B Ipupoe, pusndeckue u
XUMHUYecKHe cBoiicTBa. KpyroBopot a3ora B
npupojae. AMMHUaK, ero Gu3ndeckue u
XMMHYECKHE CBOICTBA, ITOJIyYEHHUE U
npumenenue. Conu aMMOHUS, UX (pU3NYECKHE U
XMMHYECKHE CBOMCTBA, IPUMEHEHHUE.
KauecTBeHHas peakiiysi Ha HOHbI AMMOHHUSL.

OOBACHATH 001I1e 3aKOHOMEPHOCTH B M3MEHEHUH CBONCTB
351eMeHTOB VA-Ipynibl U UX COEIMHEHUN C y4ETOM
CTPOEHHS X aTOMOB. XapaKTepu30BaTh PUINUECKUE U
XUMUYECKHE CBOMCTBA MPOCTHIX BEIECTB a30Ta U pochopa
Y UX COEMHEHMH (aMMHaKa, cojieii aMMOHMS, a30THOM
KHCIIOTBI, HUTPATOB, okcuna ¢pocdopa (V) u pochopuoit
KHCTOTHI, pochaToB), CIOcOObI MX MOTyYEHUs], TIPUMEHEHUE
Y 3HAYCHHE B MPUPOJIC U )KU3HU YenoBeka. OnpenensiTh
MOHBI aMMOHUSA U (ocaTuoHbI B pacTBope. OOBSICHITH
CYIIHOCTb IKOJIOTUYECKHUX MTPOOJIEM, CBI3AHHBIX C




A3OTHas KUCIOTA, €€ oNTydeHue, PU3NISCKUE u
XUMHUYECKHUE CBOKCTBA (00IIHE KaK
MPECTaBUTEIS KIacca KUCIIOT U
cnenuduueckue). McnonapzoBanue HUTPATOB U
coJieii aMMOHUS B KAYECTBE MHUHEPATbHBIX
yao0peHui. XuMMUYEeCKOe 3arpsi3HeHHE
OKpY’KaloIeH Cpebl COSTMHEHUSIMU a30Ta
(KUCIOTHBIE JOXKAH, 3arpsiI3HEHUE BO31yXa,
MOYBHI ¥ BOJOEMOB). Docdop, alIOTPOIHbIE
Moaudukanuu docdopa, Gusndeckue u
xuMudeckue cBoiicta. Okeup gocdopa (V) u
dbochopnas kucnora, PU3NIECCKUE UXUMUYECKHEC
CBOMCTBA, nostyueHue. Mcnons3oBanue
(docdaToB B kKauecTBE MHUHEPATHHBIX
yno0peHuit. XuMUYECKUN IKCTIEPUMEHT:
Hemonctpanuu: O3HaKkoMIIeHHE ¢ (PU3NIECKUMHU
CBOWCTBaMH a30Ta, pochopa U UX coeTMHEHHUN
(BO3MOKHO HCII0JIb30BAHHE BUICOMATEPHAIIOB).
O3nakomiieHHE C 00pa3liaMu a30THBIX U
bocdopubix ynodpenwii. [Tonmyuenue,
coOupaHue, paclioO3HaBaHUE U U3yUEHHE CBOWCTB
aMMmuaka. Bzaumogeiictsue
KOHIICHTPUPOBAHHOM a30THOW KUCJIOTHI C MEJIBIO
(BO3MOKHO HCIIOJIb30BAHUE BUIEOMATEPHAIIOB).
JlabopaTopHsbie onbITh: [IpoBeneHne
KaueCTBEHHBIX PEaKIUi HA NIOH aMMOHHSI U
(dbocdar-noH, ¥ U3y4eHHE TPU3HAKOB HX
nporekanus. [Ipaktuueckas padorta Ne 3:
[Tonydyenue ammuaka, U3yuyeHUE €T0 CBOMCTB.
Brraucienus: Mo ypaBHEHUSIM XUMHYECKHX
peaKLuid.

HaXOKJCHUEM COeIMHEHHH a30Ta u gocdopa B
OoKpy>xaromieit cpene. [nannpoBark U OCyIIeCTBIATH HA
MPaKTUKE XUMHYECKUE IKCIIEPUMEHTHI, IPOBOAUTD
HaOII0/IeHUs, 1eJIaTh BHIBOJIBI 110 pe3yJIbTaTam
AKCIIEPUMEHTA TIPH MIPOBEICHUU JIA0OPATOPHBIX OMBITOB U
npakTuieckoi padotsl. CienoBaTh npaBuiaM 0e30macHoOn
paboThI B 1a00paTOPUHUIIPH UCTIOTB30BAHIH XUMHUECKOM
nocyzsl U o0opynoBanus. [[pou3BoAUTH BEIUKCICHHUS 110
XUMHUYECKUM ypaBHEHUsM. VCrionb30BaTh MpU BHITOJHEHUN
y4eOHBIX 3aJJaHHI TeKCThI ydeOHUKa, CIPAaBOYHbBIC
MaTtepuaibl (IEPUOJUIECKYIO CUCTEMY XUMHUYECKHUX
anemenToB JI. 1. MenzeneeBa, TabauIly pacTBOPUMOCTH
KHCJIOT, OCHOBAHHMI U COJIEU B BOJIE, DIEKTPOXUMUYECKHUN
P HATIPSIKEHUI METAJIJIOB).

Oo0man
XapaKTepPUCTHKA

OOm1ast xapakTepucTka 31eMeHToB [VA-
rpynnbl. OCOGEHHOCTH CTPOEHHS AaTOMOB,

OOBsCHATH 00IIME 3aKOHOMEPHOCTH B M3MEHEHUH CBOICTB
aneMeHTOB [VA-rpynnsl 1 UX COEIMHEHNUN C y4ETOM




XHMHYECKHX
3jieMeHTOB IVA-
rpynnsl. Yriepoa u
KPEeMHMUIi, 1 uX
COeIMHEeHUs

XapaKTEepHbIE CTENEHU OKUCIIEHMS. YTIIEpO[,
QJJIOTPOIIHBIE MOAU(UKALIUU, PACTIPOCTPAHEHUE
B IIpUpoJe, GU3NYECKUE U XUMHYECKHIE
cBoiicTBa. Ancop6mus. KpyroBopor yriepona B
npupojae. OKCUIbI yTraepoaa, ux pusndeckue u
XMMHYECKHE CBOICTBA, NEHCTBUE HA KUBBIE
OpraHMU3MBl, IOJyUYEHUE U IPUMEHEHHE.
DKOJOru4ecKue MpoOIeMbl, CBSI3aHHbIE C
okcugoM yriepoza (IV), runoresa riodaabHOTO
MOTeTUICHUS KJIMMaTa, TapHUKOBBIN 3D (exT.
VYronbHas KUCIIOTA U €€ COMH, MX PU3NIECKUE U
XMMHYECKHE CBOICTBA, MTOJIyYeHUE U
npumeHeHue. KauecTBeHHas peakius Ha
kapOoHaTuoHbl. Vcronbp3oBaHue kapOOHATOB B
ObITY, MEAUILIMHE, IPOMBILIIEHHOCTH U CEIbCKOM
xo3siictBe. [lepBoHayanbHbIe TOHATHS 00
OpPraHMYECKHX BEILECTBAX KaK O COEMHEHUAX
yraepoaa (MeTaH, 3TaH,dTUJICH, alleTHIICH,
3TaHOJI, MNIULEPHH, YKCYCHAsI KUCIIOTA).
[IpupoHBIE HCTOYHUKH YTIE€BOJOPOOB (YIrob,
MPUPOAHBIN ra3, He)Th), IPOIYKTHI UX
nepepaboTku (OEH3UH), UX POIb B OBITY U
npoMbliIeHHOCTH. [IoHsATHE 0 OHoIornYecKu
BaXXKHBIX BEIlleCTBaxX: )KMUpax, Oenkax, yriaeBojaax
— M UX POJIM B U3HU YejoBeka. MartepuanbHoe
€IMHCTBO OPTaHUYECKUX U HEOPTaHUYECKUX
coeaunenuil. Kpemuuit, ero ¢pusnyeckue u
XMMHYECKHE CBOICTBA, MTOJIyYeHUE U
npuMmeHeHne. CoelMHEHNs] KpEMHUS B IPUPO/IE.
O6mue npencrasnenus 06 okcuae kpemuus (IV)
U KpeMHueBou kucinote. CUIMKAThI, UX
HCIOJIb30BaHUE B OBITY, MEAUIIMHE,
POMBIIIICHHOCTH. BakHeHI1IMe CTPOUTENIbHBIE

CTPOCHHUS UX aTOMOB. XapaKTepru30BaTh (PU3NUECKUE U
XMMHYECKHE CBOWCTBA MPOCTHIX BELIECTB yriepoja U
KPEMHHUS U X COCIMHEHHH (OKCHIOB YIJIepo/ia, yroJIbHOM
KHCJIOTBI, KapOOHATOB, OKCUA KPEMHHUS, KDEMHUEBOU
KHCJIOTBI, CUJIUKATOB), CIOCOOBI UX MOJIyYSHHUS,
IIPUMEHEHHE U 3HAUYCHHUE B IIPUPOJE U KU3HU YEJIOBEKa.
OOBSACHATH MPUYNHHO-CIICICTBEHHYIO CBSI3b: CTPOCHUE
BEIIIECTBA — CBOMCTBAa — MPUMEHEHUE — HA IIpUMepax
COCIMHEHUH yriepoja u kpemHusi. Onpenensits kapOoHaT-
U CUJIMKAT-UOHBI B pacTBOpe. OOBACHATH CYIIIHOCTh
AKOJIOTMUYECKUX MPOOJIEM, CBSI3aHHBIX C HAXOXKICHUEM
YIJIEKUCIIOro ra3a B okpy»xatouieit cpeze. Ilonreepxnath
0COOEHHOCTH COCTaBa OPTaHUYECKUX BELECTB PUMEpPaMHU
IPOCTBIX COEAMHEHUH (METaH, 3TaH, ITHJIEH, alleTUJIEH,
ATaHOJ, MNIULEPHH, YKCYCHAsl KMCIIOTA), B3aUMOCBS3b
HEOPraHMYECKUX COEMHEHUH YIiiepo/ia HOPraHUUeCKUX
BeniecTB. ONUCHIBaTh poJib OEJIKOB, KUPOB U YIJIEBO/IOB B
(YHKIIMOHUPOBAHUY JKUBBIX OPraHU3MOB, COCTAB
MPUPOIHBIX UCTOYHUKOB YIJIEBOJAOPOOB, UX POJIb B OBITY U
IIPOMBIIITIEHHOCTH. [IpOBOIUTE BEIUUCIIEHHUS 1O
YPaBHEHUSAM XUMHYECKHUX peakuui. [Imanuposars u
OCYUIECTBJIATh HA MPAKTUKE XUMUYECKHE IKCIIEPUMEHTHI,
MIPOBOAMTDH HAOIIO/IEHUS, 1eJaTh BBIBOABI IO Pe3yJbTaTaM
HKCIEPUMEHTA MPU NMPOBEJCHNUN JTAOOPATOPHBIX OMBITOB U
npakTH4eckux padot. CinenoBaTh npaBuiiaM 0€3011acHOM
paboThI B 1a0OpaTOPUU MIPH UCTIOIB30BAHUN XUMHUUYECKOU
nocyibl 1 0o6opyaoBanus. Micnoap30BaTh NpU BRIOJTHEHUN
y4eOHBIX 3aJJaHHI TeKCThl ydeOHUKa, CIPaBOYHbIE
matepuaisl (Ileproanueckyro cuCTeMy XMMHYECKHX
anemenToB Jl. V1. Menzeneesa, TabiuIly pacTBOPUMOCTH
KHCJIOT, OCHOBAaHUH U COJIEW B BOJIE, DIIEKTPOXUMUYECKUI
P HaIPSKEHUI METaJJIOB).




MaTepHaibl: KepaMuKa, CTEKJIO, IIEMEHT, OCTOH,
x)ene300etoH. [Ipobiaembr 6e301acHOro
WCIIO0JIb30BaHUSI CTPOUTEIIBHBIX MAaTEPHUAJIOB B
HOBCEIHEBHOM XU3HU. XUMUUYECKUI
3KcnepuMeHT: JlemoncTpauuu: Monenu
KpUCTAINIMYECKHUX peléTokanmasa, rpadura,
¢dynnepena. O3HaKOMIICHHE C TIPOIIECCOM
a7icopOLMU PacTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIUVIEM U YCTPOHCTBOM
npotuBorasza. O3HaKOMJIEHHE C TPOTyKLIUEH
CUJIMKATHON TTPOMBITIIUIEHHOCTH
(Bugeomartepuansl: cuIMKaTHAs
MIPOMBIIIIICHHOCTH). MOAeIn MOJIEKYI
OpraHMYecKux BeriecTB. JIabopaTOpHBIiA OMBIT:
[Tosrydenue, cobupanue, pacrio3HaBaHUE U
M3YyUYEHUE CBOMCTB YIJIEKUCIIOrO rasa.
[IpoBeneHne Ka4eCTBEHHBIX pEaKIMil Ha
KapOOHAT M CUJIMKAT-UOHBI U U3YYECHUE
MPU3HAKOB UX npoTekanus. [IpakTudeckue
paboTtsr: Ne 4. [TonyueHune yriekucaoro rasa,
n3ydeHue ero cBorctTs. Ne 5. Pemrenne
SKCIEPUMEHTANIBHBIX 33/1a4 110 TEME
«BaxxHenmme HeMeTauIbl U UX COCIUHEHHUS
Brruucnenusi: mo ypaBHEHUSIM XUMHUYECKUX
peaKIuid.

Pa3zgen 3. MeTa/uIbI M UX COeTUHEHU S

OO01ue cBolicTBa
METAJJIOB

4

OO61mas xapakTepucTUKa XUMUYECKHX JIEMEHTOB —
METaJUIOB HA OCHOBAaHUHU UX IOJIOXKECHUS B
[Iepnonnueckoil cucTeMe XUMUYECKHUX JIEMEHTOB
JI.1. MenneneeBa u crpoeHus: atoMoB. CTpoeHue
MeTauI0B. MeTayumdeckasi CBA3b U METAININYECKAsI
KpUCTAJIIINYECKasl pel€TKa. DIEKTPOXUMUYECKHUM
P HanpsDKEHUN MeTaiuioB. PU3HUYECKHE U

PackpbIBaTh CMBICI U3y4aeMbIX MOHATHI U IPUMEHSITh
9TH MOHATHUSA NIPU ONMCAHNUN CBOMCTB BEILIECTB U UX
npeBparieHnii. OObSICHITH 00ITHE 3aKOHOMEPHOCTH B
U3MEHEHHUHU CBOMICTB 2JIEMEHTOBMETAJNIOB M UX
COEIMHEHUI C yUETOM CTPOEHHUS UX aTOMOB.
XapakTepu30BaTh CTPOECHHE METAJUIOB, 00IIHE
(hu3nyecKre U XMMHUYECKUE CBOWCTBA METAJIJIOB.




XMMHYECKHE CBOMCTBA MeTaiioB. O01Ie crnocoOsl
noiy4eHust MetauioB. [TorsaTue o koppo3uu
METaJJIOB, OCHOBHBIE CIIOCOOBI 3aLIUTHI UX OT
koppo3un. CruiaBsl (CTajb, YyTyH, TIOPATIOMUHHA,
OpOH3a) M UX MPUMEHEHHE B OBITY U
MPOMBIIUICHHOCTH. XUMUYECKUH SKCIIEPUMEHT:
JemoHnctpanuu: OOpa3ipl METaUIOB U CIUTABOB.
W3yuyeHne pe3ynbpTaToB KOPPO3UU METAILIOB
(BO3MOYHO MCIOJIB30BaHUE BHICOMATEPUAIIOB).
JIabopaTtopHbie onbITh: O3HAKOMIICHUE C
00pa3iaMu METaJJIOB U CIIABOB, MX (PU3NIECKUMHU
CBOWCTBaMH.

BbruniciieHus: o ypaBHEHUSIM XHMHUYECKUX
peakuuii, €CIIi OJIMH U3 PEareHTOB COJCPIKUT
IPUMECH.

XapakTepu30BaTh 00IUE CITOCOOBI MOTyUEHUS
MeTauioB. ONUCHIBaTh CIIOCOOBI 3aLUTHl METAJIJIOB OT
kopposuu. CienoBaTh mpaBuiaM 0e30nmacHON pabOTHI B
1a00paToOpUH IPHU KCII0JIb30BAHUHM XUMUYECKOH MOCYAbI
u obopynoBanus. [Ipon3BoANTH BHIYUCICHHUS IO
YPaBHEHHUSAM XMMHYECKHUX PEAKLIUM, €CIIM OIUH U3
pEeareHToB COAEPKUT IPUMECH. Y UacTBOBATh B
COBMECTHOM paboTe B nape wiu rpymnne. Mcnonb3oBath
MIPY BBITMOJIHEHUH YUEOHBIX 331aHUI TEKCTHI
yueOHUKa,cripaBouHble MaTtepuaisl ([lepuoanyeckyro
cucreMy xuMmu4deckux anemeHToB 1. M. Menneneesa,
TaOJIMIy paCTBOPUMOCTH KUCIIOT, OCHOBAaHUH U coJieil B
BOJI€, DJIEKTPOXUMUYECKUI psi/ HAIPSKEHUIH METAJIIOB).

Baxkneiimme
MeTAJJIbI U X
COeIMHEeHUS
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[I{enouHbIE METAIIBL: TIOJIOKEHUE B
[Tepuoanueckoil cucTteMe XUMUYECKUX 3JIEMEHTOB
.. MenneneeBa, CTpOEHHE UX aTOMOB,
HaXOXJeHuEe B mpupoae. Pusnyeckue u
XUMUYECKHUE CBOMCTBA (HA IPUMEPE HATPUS U
kanust). OKCUIBI U TUAPOKCUABI HATPUS U KaJHsL.
[IprMmeHenne eT0YHbIX METAIIOB U UX
coequaeHnii. [llenouno3eMenbLHBIC METAIIIBI
MAarHui ¥ KaJblui: nojgoxxenue B [lepuonnueckon
CUCTEME XMMHUYECKHUX 3J1eMeHToB JI.1.
MenaeneeBa, CTpOEHUE UX aTOMOB, HAXOXKICHHUE B
npupoje. Puznyeckre 1 XMUMHYECKHE CBOMCTBA
MAarHus v Kajublus. Baxuenme coeIMHEHNs
Kanplus (OKCUJ, TUAPOKCUI, conn). JKECTKOCTh
BOJIbI U CIIOCOOBI €€ yCTpaHEeHUs. ATIOMUHHIA:
nosnoxeHue B [lepnoanueckoi cucreme
xuMudeckuxdneMeHToB /.M. MeHpaeneena,
CTPOEHHE aTOMa, HaXOXJAEHUE B IPUPOJE.

OOBACHATH 001IME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB 3JIEMEHTOBMETAJUIOB U UX COCTUHEHHI B
rpynmnax ¢ y4éToM CTpOSHHUS UX aTOMOB.
Xapaktepu3oBaTh GU3MUYECKUE U XUMHYECKUE CBOMCTBA
MPOCTHIX BEIIECTB METAIIJIOB U UX COSAMHEHUN
(OKCUI0B, TUAPOKCHUIOB, COJIEH ), CITOCOOBI X
MONTy4eHUsl, MPUMEHEHUE U 3HAUECHUE B MPUPOJIE U
JKU3HM YeJIOBEKa. Y CTaHABIIUBATh
NPUYUHHOCTIEICTBEHHYIO CBSI3b: CTPOCHUE BEIIlecTBa —
CBOWCTBa — MPUMECHECHHE — HA TIPUMEPaX U3y4aeMbIX
BelniecTB. Pacmo3HaBaTh ¢ MOMOIIBIO Ka4eCTBEHHBIX
peaknuii MOHBI METAJUIOB: MarHUsI, KaJIbIUs, ATFOMUHUS,
uuHka, xenesa (I1) u xenesa (II1), menu (I1). Joka3biBaTh
aM(pOTEepHBIN XapaKTep OKCHJIOB U THIPOKCHIIOB
ATIOMHUHHUS U IUHKA.

[TnarupoBaTh M OCYIIECTBIIATH HA IPAKTHKE XUMUICCKHE
9KCIIEPUMEHTEHI, IPOBOIUTH HAOTIOCHHUSI, JIENIaTh
BBIBOJIBI 110 pPe3yJIbTaTaM dKCIIEPUMEHTA ITPU




DuU3NYECKUE U XUMUYECKUE CBOVMCTBA aJTFOMUHUSL.
AMpoTepHbIe CBONCTBA OKCHIA U THIIPOKCHIA
amoMunus. JKene3o: nonoxenue B [lepuonnueckon
CUCTEME XMMHUYECKUX 351eMeHToB JI.1.
MeneneeBa, CTpO€HUE aTOMa, HAX0XKICHHUE B
npupoje. Puznyeckre 1 XMMUYECKHE CBOMCTBA
xeiesa. Okeuipl, TMIPOKCH B U conu xxene3a (1) u
xenesa (I11), ux coctas, CBOMCTBA U TTOJTyUCHHE.
XHWMHMYECKUH IKCIIEPUMEHT: JIeMOHCTpaLuu:
Oco0OeHHOCTH B3aMMOCHCTBHS OKCHU/IA KATbLIUS U
HaTpHUsl ¢ BOAOH (BO3MOYKHO HCIIOJIb30BAHUE
BUJIeoMaTepranoB). OKpaliMBaHUE MIIaMEHU
MOHAMU HATPHs, KaJus U KaJdblus (BOZMOXKHO
HCIOJIb30BaHUe BujeoMatepuanon) MccnenoBanue
CBOMCTB k€ECTKOM BoAbL. [Ipouecc ropenus xeinesa
B KHCIIOpO/i€ (BO3MOXKHO HCIIOJIb30BAHHE
BUJIeoMaTeprasioB). JlJabopaTopHbIe ONBITHI:
[IpoBeneHne Ka4eCTBEHHBIX PEAaKIIUi HAa HOHbI
(Maruawus, KanbIus, aTFOMUAHUS, IMHKA, Xxerne3a (1) u
xene3a (II1), menu (II), onricanune mpU3HAKOB UX
nporekanus. MccnenoBanre aM(OTEpHBIX CBOMCTB
TUAPOKCH/IA aJTFOMUHMS U TUIPOKCUAA LIMHKA.
[Ipaktrueckue pabotsi: Ne 6. JKEécTkoCcTh BOJIBI U
MeTobl €€ ycTpaHeHus. Ne 7. Pemienne
AKCIEPUMEHTAIBHBIX 3371a4 N0 TeMe «BaxkHenmue
METaJUTBbl U UX COCTUHEHUs. BBIYUCIeHHs: TI0
YPaBHEHUSIM XUMUYECKUX PEAKIUN, €CIIH OJJUH U3
peareHToB J1aH B U30BITKE UM COACPKUT MPUMECH;
MacCOBOM J0JIM BbIXOJa IPOJYKTA PEAKIIUU.

MIPOBEICHUH JTAOOPATOPHBIX OMBITOB U MPAKTHUECKUX
pab6or. CiieroBaTh mpaBujiaM 0€30macHOM pabOTHI B
71a00paTopuu IPH MCIIOJIb30BAHIH XUMUYECKOH MOCYAbI
u o0opynoBaHus. [[pon3BOAUTH BBHIUKCICHHUS 110
XMMHUYECKHM ypaBHEHHUSM. Y YacTBOBATh B COBMECTHOM
pabote B mape wiu rpymmne. BoicTpanBath pa3BEpHyThIC
MUCHMEHHBIEC U YCTHBIE OTBETHI C ONOPOH Ha
uH(bOpMaIIMIO U3 yUeOHUKA U CIIPABOYHBIX MaTEpUaJIOB,
IPAMOTHO UCIIOJI30BaTh U3YYEHHBIN IOHATHIHBIN
anmnapar Kypca XHMHH.

Pa3znen 4. Xumus u okpyxatromiast cp
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BemectBa 1 Marepransl B IOBCETHEBHOM KU3HU
yesoBeKa. be3onacHoe ucnonb30BaHNUEe BEIECTB U
XUMHUYECKUX peakuuii B ObITy. [lepBas moMo1b npu

XapakTepru30BaTh POJb XUMHUU B PA3INYHBIX cepax
JEeATEIbHOCTH JIFOAECH, OCHOBHBIC BEIIECTBA U
MaTepuaibl, IPUMEHSIEMBIE B )KU3HU COBPEMEHHOIO




XMMHUYECKHUX OYKOrax U OTPABICHUIX. XUMUUECKOE
3arpsA3HEHUE OKpYyXkKarollel cpenpl (IpeaeabHast
JIOTYCTUMAasIKOHLIEHTpal|s BelecTB. Poib Xumuu B
pELIEHNH FKOJIOTUYECKUX MTPpoOIeM. XUMHUECKUI
skcnepuMeHT: Jlemoncrpauuu: M3yuenne oopasnos
MaTepHaioB (CTEKJIO, CIUIaBbl METAJLIOB,
IIOJINMEPHBIE MaTepUaJIbl)

yenoBeka. OOBSCHATH yCIOBHSI 0€3011acHOTO
MICTIOJIb30BAHMSI BEIIECTB U XUMUYECKUXPEAKLIUI B OBITY.
AHanM3upoBaTh U KPUTUYECKH OLIEHUBATH MH()OPMAIIHIO
O BIIMSHUM IPOMBIIUICHHOCTH, CEJILCKOTO X03SHCTBA,
TPAHCIIOPTA U JIP. Ha COCTOSIHUE OKPY>KAIOIIEH Cpebl.
YMeTh OKa3bIBaTh MEPBYIO MOMOIIb TPH XUMHUECKHX
oKorax  oTpasieHusix. [l[puaumars yyactue B
00CYXJICHUH MPOOIeM XUMHUYECKOH 1 3KOJIOTHUECKOM
HaIpPaBJICHHOCTH, BBICKA3bIBATh COOCTBEHHYIO ITO3UIIIO
10 Ipo0JIeMe U MpeyIaraTb BO3SMOXKHBIE ITyTH €€
peeHusl.

PE3EPBHOE 3
BPEMSI

OBIIEE 68
KOJMYECTBO

YACOB IO

INPOI'PAMME
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