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IlosicHUTEIBLHASA 3aIMCKA

PaGouas nporpamma mno npenmetry «Xumus» (mpeaMerHas oonacts «EcrecTBeHHOHAYYHbBIE
IIPEIMETHl ») COCTaBJIEHa B COOTBETCTBUU € DenepalibHbIM T'OCYJapCTBEHHBIM 00pa30BaTENIbHBIM
CTaHJIapTOM OCHOBHOIO 001iero oOpa3oBanusi, ¢ yuyetoMm lIpuMepHOIl OCHOBHOI 0Opa3oBaTENbHOM
IIPOrpaMMbl OCHOBHOT'O 001IeT0 00pa30BaHuUs M MPUMEPHOI MPOrpaMMBbl IO XUMHUH TSt 8-9 KI1accoB.

[Tporpamma pa3paborana Ha 0Oasze aBtopckoil mporpammbl O.C. T'aGpuensna, A.B. Kymmosoit
«IIporpamMmma 0CHOBHOTO 00111eT0 00pa3oBaHus 10 XUMHH. 8-9 Kimacce». M: JIpoda
Vyeonuk O.C. I'abpuensn, U.I'. OctpoymoB, C.A. CnaakoB «Xumusi 8 kinaccy, «Xumus 9
Kiace» ,MockBa «lIpocBemenue»
[Tporpamma paccunrtana Ha 128 gyacos: B 8 u 9 kiaccax nmo 34 yaca u3 pacuera 2 yaca B HEZEIIO, YTO
cootBercTBYeT yueOHoMy mi1any KOI'OBY CII c. Bepxocynbe CyHckoro paiioHa.

|. Ilmanupyemble pe3ybTaThl OCBOEHHUSI y4eOHOT0 MpeIMeTa
«Xumus» B 8-9 kiaccax

JIMYHOCTHBIE pe3yabTaTbl OCBOCHUA OCHOBHOM O6p330B3TCJ'IbHOI>i ImporpaMmbl OCHOBHOTI'O
O6H.I€FO O6pa3OBaHI/IH JOJIDKHBI OTPaXaThb:

1) BocmuTaHHME POCCUHCKON TIpa)JTaHCKOW MJIEHTUYHOCTH: NATPUOTH3MA, YBAXKEHUA K
OtedecTBy, NpPOIUIOE M HACTOSAILIEE MHOTOHALMOHAIbHOrO Hapona Poccuu; oco3HaHue cBoen
JTHUYECKOM IPUHAJICKHOCTH, 3HAHME HMCTOPHUH, S3bIKA, KYJIBTYPHl CBOETO HApoJa, CBOEro Kpasd,
OCHOB KYJBTYpHOIO Haciequsi HapoJoB Poccun u uyeioBeyecTBa; YCBOCHHME T'yMaHMCTHYECKUX,
JNEMOKPAaTUYECKMX W TPAAUIMOHHBIX I[IEHHOCTEM MHOTOHAI[MOHAJIBHOIO POCCHICKOTO OOIEecTBa;
BOCIIUTaHHUE YyBCTBA OTBETCTBEHHOCTH U Jojra nepen Ponunoi;

2) ¢opmMupoBaHHE OTBETCTBEHHOI'O OTHOIIEHUS K YYEHHIO, TOTOBHOCTH U CIIOCOOHOCTHU
o0yJaroImuxcss K CaMOpa3BUTHIO M €aMOOOpa30BaHUIO HAa OCHOBE MOTHBAIMM K OOYYEHHIO U
MO3HAHUIO, OCO3HAHHOMY BBIOOPY M MOCTPOCHMIO JalbHEWIIEH WHIUBUAYAIBHON TpPaeKTOpUU
oOpa3oBaHMsl Ha 0a3e OpPUEHTUPOBKH B Mupe mnpodeccuil u npodeccrnoHalbHbIX NPEANOYTEHUN, C
YYETOM YCTONYMBBIX [TO3HABATEIBHBIX HHTEPECOB, a TAKXKE HA OCHOBE (DOPMHUPOBAHHUS YBAKUTEIHLHOTO
OTHOIIECHHUS K TPYAY, Pa3BUTHUS OIbITA yYaCTUS B COLIMATIBLHO 3HAYUMOM TPYAE;

3) ¢opmupoBaHHE LETOCTHOIO MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAayKH U OOIIECTBEHHOM NMPAKTUKH, YUYUTHIBAIOIIETO COLIMAIBHOE, KYJIbTYpHOE, S3bIKOBOE,
TYyXOBHOE MHOT000pa3re COBPEMEHHOTO MUPa;

4) hbopmupoBaHHE OCO3HAHHOTO, YBAKUTEIHLHOTO U JOOPOKEIATEIHPHOTO OTHOIIEHUS K IPYTOMY
YEJIOBEKY, €r0 MHEHUIO, MUPOBO33PEHHUIO, KYJIBTYPE, 3bIKY, BEpE, IPAKJAHCKON MO3UIUHU, K UCTOPUH,
KYyJIbType, PEITUTHH, TPATUIUSM, S3bIKaM, IIEHHOCTSIM Hapo/10B Poccuu u Hapo/10B MUpa; TOTOBHOCTH
Y CIIOCOOHOCTH BECTH JUAJIOT C APYTUMH JIIOJABMHU M JOCTUTAaTh B HEM B3aUMOIIOHUMAaHMUS;

5) ocBoeHHE COLMAIbHBIX HOPM, IpPaBHJ MOBEIEHUs, posied U (opM CcOLUaTbHON KHU3HU B
Ipynnax M cOOOIECTBAaX, BKJIIOYAs B3POCIbIE M COLMAIBHBIE COOOIIECTBA; Y4aCTHE B IIKOJIBHOM
CaMOYIIpaBI€HUH M OOLIECTBEHHOW »HM3HM B TpeAesaX BO3PACTHBIX KOMIIETEHIUH C y4eToM
PErHOHANIBHBIX, ATHOKYJIBTYPHBIX, COLIMATIBHBIX M 9KOHOMHUYECKHX OCOOCHHOCTEH;

6) pa3BUTHE MOPATBLHOTO CO3HAHHS M KOMIETEHTHOCTH B PEIICHWU MOPAIbHBIX MpoOJieM Ha
OCHOBE JIMYHOCTHOTO BbIOOpa, (pOpMHUpOBAHUE HPABCTBEHHBIX YYBCTB U HPABCTBEHHOTO MOBEIEHUS,
OCO3HAHHOTO M OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHBIM IOCTYITKAM;
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7) dopMupoBaHHEe KOMMYHHUKATHUBHOW KOMIIETEHTHOCTH B OOIIEHWU M COTPYIHUYECTBE CO
CBEpCTHHKAMM, AETbMHU CTapIIEro M MJIAJIIEro BO3pacTa, B3POCIBIMU B Ipoliecce 00pa3oBaTeIbHOMH,
OOIIECTBEHHO MOJIE3HOM, yueOHO-UCCIIeI0BATENLCKON, TBOPUECKON U IPYTUX BUJIOB JI€ATEIHHOCTH;

8) ¢opmupoBaHUE IIEHHOCTH 3JI0POBOTO M 0O€30MAaCHOTO O0pa3a >KWU3HH, YCBOCHUE TPABUI
WHMBUYAIBHOTO W KOJUIEKTUBHOIO O€30I1aCHOTO TIOBEJCHHS B UYPE3BBIYAWHBIX CUTYaIUsX,
YrpOKaroumux XU3HU U 3JOPOBbLIO HIOﬂCﬁ, IMpaBUJI MOBCACHHWA HA TPAHCIIOPTC U HA IO0POrax;

9) popmupoBaHEe OCHOB SKOJIOTMYECKON KYJIbTYPbl, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO
HKOJIOTMYECKOTO MBIIIJICHHS, Pa3BUTHE OIbITa 3KOJOTHYECKH OPUEHTHPOBAHHOU peIeKCUBHO-
OLICHOYHOM M MPAKTUUYECKOM NESITEIIbHOCTU B dKU3HEHHBIX CUTYalIUSIX;

10) OCO3HAHUC 3HAYCHUSA CEMbHU B )KM3HH YCIIOBCKA U O6I_HCCTB3, IMPUHATUE LHEHHOCTH ceMeMHOM
JKU3HH, YBAXKUTCIIBHOC U 3a00TJIMBOE OTHOIIIEHHE K YJICHAM CBOEH CCMBbHU,

11) pa3BuTHE 3CTETUYECKOIO CO3HAHUS U€pe3 OCBOCHME XYJOXKECTBEHHOI'O HacjeIusi Hapoa0B
Poccun 1 Mupa, TBOpUECKOHN AEATENBHOCTH CTETUYECKOTO XapaKTepa.

MeranpeamMeTrHbie Ppe3yJibTaThl OCBOCHHSI OCHOBHOW 00pa3oBaTe/IbHON MNPOrpaMMBbl
OCHOBHOI0 00111er0o 00pa30BaAHUSA T0JIKHBI OTPAKATH:

1) yMeHHe caMOCTOSATEIBLHO OMPEEIATh LETU CBOEro 00yUeHuUsl, CTABUTh U OPMYJIMPOBATH IS
ceOs HOBBIE 3a/1a4M B yueOe U I03HABATENbHOM JAESITeTbHOCTH, PA3BUBAaTh MOTUBBI U HHTEPECHI CBOECH
MMO03HABATEILHOM JCSITCIILHOCTH,

2) yMEHHE CaMOCTOATENFHO IUIAHUPOBATh IIyTH JOCTWIKCHUS LeNeil, B TOM 4YHCIe
aJIbTepHATHBHbBIE, OCO3HAHHO BbIOMpPaTh HambOosiee 3¢ (EeKTUBHBIE CIIOCOOBI pELIeHHs Y4YeOHBIX U
MO3HABATENBHBIX 33/1a4;

3) yMeHHE COOTHOCUTH CBOHM JEWUCTBUSA C IUJIAHUPYEMBIMU pE3ylbTaTaMH, OCYIIECTBIATH
KOHTPOJIb CBOEH JIEATEILHOCTH B MPOIECCE TOCTUKEHUS Pe3yJIbTara, ONPeIeNsiTh CIIOCOObI NeUCTBUI
B paMKax MPEIOKEHHBIX YCIIOBUH U TpeOOBaHUMN, KOPPEKTUPOBATh CBOM JICUCTBUS B COOTBETCTBUU C
W3MEHSIOIICNCS CUTYallue;

4) yMEHHUE OLICHUBATh MMPABHILHOCTH BBHIIIOJHEHUS YUECOHOM 3a/1a4u, COOCTBEHHBIC BOZMOKHOCTH
ee pelIeHus;

5) BJIAACHUC OCHOBAMH CaMOKOHTPOJISA, CAMOOLCHKH, NPHUHATHIA peI_HeHI/Iﬁ U OCYHICCTBJICHHUA
OCO3HAaHHOI'O BBI60pa B yqe6H0171 Y II03HaBaTEIbHOMN ACATCIIBHOCTH

6) yMeHHEe OmNpeneNsITh TOHSTHS, CO3/JaBaTh OOOOIIECHMS, YCTaHABIWBATh AaHAJIOTHH,
KJIaCCU(UIIUPOBATh, CAMOCTOSITEIbHO BBHIOMpATh OCHOBAaHUSA W KPUTEPUU JUIS KiaccuHKaIm,
YCTaHABIIMBATh MIPUYHMHHO-CJICJACTBEHHBIE CBS3U, CTPOUTH JIOTUYECKOE PACCY)KJICHHE, YMO3aKIIOUEHNE
(MHAYKTUBHOE, IEAYKTUBHOE U MO AHAJIOTHH) U JENIAaTh BHIBOJIbI;

7) YMCHHUEC CO3aaBaTb, IPUMECHATb U HpGO6p330BBIBaTI) 3HAaKW U CUMBOJIBI, MOJACIHN U CXEMBI JJIsA
peuicHu-d YHCGHBIX U IIO3HABATCIIbHBIX 3aJa4,

8) CMBICIIOBOE UTEHHUE;

9) ymMeHue opraHu30BbIBaTh Y4eOHOE COTPYJHUUECTBO U COBMECTHYIO ACSITENLHOCTD C YUUTEIEM
U CBEpCTHHKaMHM; paboTaTh MHIUBUAYAJIHHO W B TpYIIE: HAXOAWUTh OOIee pelleHue W paspernath
KOH(MJIMKTHI HAa OCHOBE COTJIaCOBAaHMS TMO3UIUNH M ydeTa HHTEpecoB; (HOpMyIHpPOBATh,
apryMEHTUPOBAaTh U OTCTaUBaTh CBOE MHECHMUE;
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10) yMeHHMe OCO3HAaHHO WCIIOJb30BAaTh PEYEBBIC CPEICTBA B COOTBETCTBUU C 3aJadueid
KOMMYHHKAIIUU JUISI BBIPQXCHHS CBOMX YYBCTB, MBICIIEH W TOTPEOHOCTEH; IJIAaHUPOBAHUS U
peryiasiiud CBOEH JEATENIbHOCTH; BIAJEHUE YCTHOM M MHCbMEHHOM pEYbl), MOHOJIOTMYECKOU
KOHTEKCTHOM PEYbIO;

11) ¢popmupoBanue U pa3BUTHE KOMIETEHTHOCTH B 00JACTU UCIOJIb30BAHUS MH(POPMALMOHHO-
KOMMYHMKAIMOHHbIX TexHojorui (nanee MKT- komnereHuun); pa3sBuTuE MOTHBALMM K OBJIA/IEHUIO
KYJIbTYPOH aKTUBHOTO I0JIb30BaHUS CIIOBAPSIMU U APYTUMHU IIOMCKOBBIMU CUCTEMAaMU;

12) ¢opmupoBanue ¥ pa3BUTHE HKOJOTMYECKOTO MBIIUICHUS, YMEHUE TPUMEHSATh €ro B
M03HABATEIBHON, KOMMYHHUKATHUBHOM, COLIMAIBHON MPAKTUKE U MPO(PECCHOHATBHON OpUEHTALINH.

IIpenmeTHble pe3yJibTaThI

1) dopmMupoBaHue nepBOHAYAIBHBIX CUCTEMATU3UPOBAHHBIX MPEACTABICHUN O BEIIECTBAX, UX
IPEBPALICHUSX M  IPAKTUYECKOM IPUMEHEHMM; OBJIAJCHME IOHATHUWHBIM  ammaparoM U
CUMBOJIMYECKUM SI3bIKOM XHMHH;

2) oco3HaHHE OOBbEKTUBHOM 3HAUMMOCTH OCHOB XMMHUYECKON HAyKH KakK 00JacTH COBPEMEHHOI'0
€CTECTBO3HAHUS, XUMUUYECKUX IIPEBPALICHUM HEOPIraHUUYECKUX U OPTaHUYECKUX BELIECTB KaK OCHOBBI
MHOTHX SIBICHHH J>KUBOW WM HEXUBOW IPHUPOJBI; YIIyOJIeHHE TPEACTABICHUH O MaTepHaIbHOM
€IMHCTBE MUDA;

3) oBiageHUE OCHOBAMHM XHWMHUYECKOM TI'PAMOTHOCTU: CHOCOOHOCTBIO aHAJIM3UPOBaTh U
OOBEKTUBHO OIICHUBATh J>KM3HEHHBbIC CHUTYallMH, CBSI3aHHbIE C XUMHEH, HaBbIKAMH O0€30MacHOTO
oOpareHusi ¢ BEIIeCTBAMH, MCIOJIb3YEMBIMA B TOBCEIHCBHON XU3HW; YMCHHEM aHAIM3HPOBATh U
TUTAHUPOBATH DKOJIOTHYECKH Oe30MacHOe MOBEICHUE B IENSIX COXPaHEHHS 370POBbS M OKpYKaroIen
Cpelbl;

4) ¢dopMupoBaHMEe YMEHHUH YyCTaHABIUBAThb CBSI3M MEXAY pEalbHO HAOII0IaeMBIMU
XUMUYECKMMHU SIBIICHUSIMU M TPOLIECCAMM, NMPOUCXOAALIMMU B MHUKPOMHpPE, OOBSICHATH MPUUMHBI
MHOrooOpas3usi BELIECTB, 3aBUCUMOCTbh MX CBOMCTB OT COCTaBa M CTPOEHHS, a TAKXXE 3aBUCUMOCTH
IIPUMEHEHHUS BELLIECTB OT UX CBOMCTB;

5) nproOpeTeHNE OMbITa UCTIOIH30BAHUS PA3TUYHBIX METOJOB M3yUEHHUS BEIIECTB: HAOIIOACHUS
3a UX TMPEBPAIICHUSMH MIPU TPOBEICHUH HECIOXKHBIX XUMUYECKUX IKCIIEPUMEHTOB C HCIIOIb30BAaHHEM
J1a00paTOPHOTO 00OPYIOBAHUS U IPUOOPOB;

6) ¢hopMHpOBaHHE MPEJCTABICHUH O 3HAYCHUU XMMHYECKONW HAYKH B PEIICHHH COBPEMEHHBIX
3KOJIOTHUYECKUX HpO6HeM, B TOM 4YHCJII€ B MNIPEAOTBpalliICHUN TEXHOTCHHBIX W JKOJOTHYCCKUX
Karactpod;

I1. Conep:xanue nmporpaMmsl
8 ki1ace

HavaabHble NIOHATHA M 3aKOHBI XHMHH

Tena u BemecTBa. CBOWCTBa BeIECTB. DTaJOHHBIE (pU3MUECKUEe CBOMCTBA BellecTB. MaTepHaibl U
MaTepuasgoBe/ieHue. Poib XUMHUM B )KM3HU COBpeMEHHOro obmiecTBa. OTHOLIEHHE 0011IecTBa K XUMUU:
xemodmius 1 xemopoOus.

Metonas! nu3ydenust xumuu. Habmonenue. DxcnepumentT MonenupoBanue. Mojienu MaTepuaibHble U
3HAKOBBIE WJIM CUMBOJIBHBIE.

l'a3zpl. Kugkoctu. TBEpable BemiecTBa. B3auMHble mepexobl MEXIY arperaTHbIMHA COCTOSTHUSIMU
BEIIIECTBA: BO3TOHKA (CyOIMManusi) U IecyOonuManus, KOHJCHC AU U HCTIapeHue, KPUCTATU3alus U



IIJIABJICHUE.

O®uznyeckue sBiaeHus. Yuctble BemectBa U cMecu. ['oMoreHHele M rereporeHsble cmecu. Cmecu
razoo0OpasHsle, xuakue u TBEpable. CrocoObl pa3feneHus CMeceil: MeperoHka, WM AUCTHIUISALNA,
OTCTaMBaHue, (pUIBTpOBaHWE, KPUCTAJUIM3ALMUS WM BbIIapuBaHue. Xpomartorpadus. Ilpumenenue
3THUX CIIOCOOOB B JIAOOPATOPHON NPAKTUKE, HA IPOU3BOJICTBE U B OBITY.

XuMHYeCcKue 31EMEHThl. ATOMBI U MOJIeKynbl. [IpocTeie M CioXkHBIE BellecTBa. AJJIOTPONHMS Ha
npuMmepe Kucinopoga. OCHOBHBIE IIOJIOKEHUS aTOMHO-MOJIEKYJsipHOro ydenus. HMonsl. Bemectsa
MOJIEKYJIIPHOT'O ¥ HEMOJIEKYJISIPHOT'O CTPOCHUS.

3Haku (CHMBOJIBI) XMMHMUYECKUX 3JeMEeHTOB. MH(opmanus, KOTOPYO HECyT 3HAKH XUMHUYECKUX
AJIEMEHTOB. DTHUMOJOTHS Ha3BaHMHA HEKOTOPBIX XMMHYECKHX 3JIeMEHTOB. [lepumoamueckas Tabnuia
xumuueckux aeMeHToB . M. MenzeneeBa: KOPOTKONEPUOAHBIA U IJIMHHONEPHOAHBIA BapUAHTBHI.
[lepuoner u rpynmel. ['maBHas u mobounas noarpynmnsl, Wi A- u b-rpynmnel. OTHOCHUTENbHAS aTOMHAS
Macca.

Xumnueckue ¢opmynbl. Muanexkcel n kodpdunuentsl. OTHOCUTEIbHAS MOJICKYJSIpHAs Macca.
MaccoBast 10511 XUMHUYECKOTO 3JIEMEHTa B coeinHeHuH. VHpopmalys, KOTOPYI0 HEeCyT XMMUYECKHE
bopmyIIbL.

BanentHocts. CTpykTypHble (QOpMyIsbl. XHUMHUYECKHE 3JIEMEHTHI C IIOCTOSHHOM U IepEeMEHHOM
BaJICHTHOCThIO. BpIBOA (dopmynsl coeauHeHus 1o BaleHTHOCTH. OmpeselieHne BaJlEHTHOCTU
XMUMHYECKOro 3jeMeHTa 1o ¢opmysie BemectBa. CocTaBiieHHe Ha3BaHUN COCIUHEHUHN, COCTOSIIIUX U3
JBYX XUMHUYECKUX 3JIEMEHTOB, 10 BAJICHTHOCTHU. 3aKOH IOCTOSIHCTBA COCTAaBa BEILECTB.

XUMHYeCKUe peakliuy. PeareHTsl ¥ poyKThl peakuuu. IIpu3Haky XUMUYECKUX peakuui. Y ClI0OBUS
UX MPOTEKaHMsI U IpekpaleHus. Peakuu ropenus. DK30T€pMUUECKHUE U SHIOTEPMUYECKUE PEAKIINU.
3aKOH COXpaHEHHUs Macchl BeEUIECTB. XUMHYecKHe ypaBHEHHUs. (COCTaBIEHHE XUMHUYECKUX
ypaBHeHH. MHpOpMaLus, KOTOPYIO HECET XUMUYECKOE YpaBHEHHE.

Knaccugukanuss XUMUYECKHX peakUuil MO COCTaBy M 4YMCIY PEareHTOB M INPOJIYKTOB. THIIBI
XUMHUYECKUX peakiuil. Peakuiuy coeauHeHus, pas3ioKeHus, 3aMenieHuss 1 oomena. Karanuzaropsl u
KaTajus.

JleMoOHCTpaL U

Konnekuust MatepuanoB U U3EIUN U3 HUX.

Mopnenu, ucriosnb3yeMble Ha ypokax (pu3uku, OM0I0ruu u reorpaduu.

OOBEMHBIE U IAPOCTEPHKHEBBIE MOJIETH HEKOTOPHIX XUMUYECKHUX BEILECTB.

Mopenu KpUCTAIIINYECKUX PEIIETOK.

Cobupanue npubdopa A MoyuyeHus ra3a v MpoBepKa ero repMeTU4YHOCTH.

Bosronka cyxoro jibja, noja win HadTaluHa.

ArperaTHbl€ COCTOSIHUS BOJBI.

Paznenenne 1ByxX HECMENIMBAIOIINXCS KUIKOCTEN C TOMOLIBIO IETUTEIBHON BOPOHKHU.

Juctunnsatop u ero padora.

VYcranoBka s puiibTpoBanus u e€ padoTa.

YcTaHoBKa /715 BeIIapuBaHus U e€ padora.

Konnekuust 6pITOBBIX PUOOPOB [l PUIIBTPOBAHUS BO3IyXa.

Paznenenue kpacsiero BemiecTa (pjoMacrtepa ¢ HOMOIIBI0 METo1a OyMaskHOM XpoMaTtorpaduu.

Monenu amuioTponHbIX MOAUGUKALUN YIIIepoa U CEPHI.

ITony4yenue o30Ha.

Hoprpetst 1. 5. Bepriennyca u JI. . Menzeneesa.

KopoTkoneproanslii ¥ JUIMHHONEPUOAHBIN BapUaHThI epuoandeckoi cucremst . 1.

Menneneesa.

KoHcTpyrnpoBanue mapocTepKHEBBIX MOJETIEH MOJIEKYJI.

Amnmnapar Kunmna.

Paznoxxenne 6uxpomara aMMOHHSL.

['openue cepbl U MAarHMEBOM JICHTHI.

[Toptpetsl M. B. JlomonocoBa u A. JI. JIaBya3be.



OnbIThI, WUTIOCTPUPYIOLINE 3aKOH COXPAHEHHSI MaCChl BEILIECTB.

['openune dhocdopa, pacTBOpeHrE MPOAYKTA TOPSHHS B BOJIE U UCCIICIOBAaHUE ITOJTYICHHOTO
pacTBopa JaKMyCOM.

BzaumogeiicTBre COISTHOM KMCIOTHI C IIMHKOM.

[Tomyuenue runpoxcuaa meau(1l) u ero paznoxeHnue npu HarpeBaHUH.

JlaGopaTopHbie ONBITHI

* O3HaKOMJIEHHUE C KOJUIEKIMEHN 1a00paTOpHOM MOCYIbI.

* [IpoBepka repMeTHUHOCTH NPUOOPA AT TOJTyUEHUS Ta30B.

* O3HaKOMJICHUE ¢ MUHEpallaMH, 00pa3yoLUIMMH T'PaHHT.

* [IpuroroByieHue reTepOreHHON CMECH MOPOLIKOB CEPHI € JKETIE30M U UX pa3fieliCHHE.

* B3anmopelicTBie pacTBOPOB XJIOPUIOB U HOAMIOB KaJIHsl C PACTBOPOM HHUTpaTa cepedpa.

* [Tomyaenne ruapokcuaa meau(ll) u ero B3anMoeiicTBrE ¢ CEPHON KUCIOTOM.

* B3aumozelcTBre pacTBOpa COJbI C KUCIOTOM.

* [IpoBepka 3aKOHa COXpaHEHHUsI MacChl BELIECTB Ha IPUMEPE B3aUMOAECHCTBHS LIENOYH ¢ KUCIOTOM.

* [IpoBepka 3aKoHa COXpaHEHHUsI MacChl BEIIECTB Ha MPUMEPE B3aMMOICHCTBHS MIEOYH C COIIBIO
xenesa(Ill).

* Paznoxenue nepokcuia Bogopoja ¢ momouibo okcuaa Mapranua (IV). 11.3amenienue xxenezom
MeJld B METHOM KYTIOpOCE.

IpakTnyeckne padoThl

1. IlpaBuna TEXHHMKH O€30MAaCHOCTM M HEKOTOpbIE BHJIbI PAabOT B XUMHYECKOW J1abOpaTopuu
(kabuHeTe XMMUN).

2. HaGmronieHue 3a ropsiiieit cBe4oi.

3.Ananu3 nouBsi(aHanor padoTsel «OUKCTKA TOBAPEHHOM COMM).

Ba:kueiilmue npeacraBuTe I HeOPraHudecknx BemecTs. KoinyecrBeHHbIE OTHOLICHNS B
XUMUH

CoctaB Bo3myxa. Ilonsatne 06 00BEMHON mMone () KOMIOHEHTAa MPUPOTHONW Ta30BOM CMECH —
Bo3ayxa. Pacuér 060bEMa KOMIIOHEHTA ra30BO CMECH T10 €ro 00BEMHOMN J0J€ U HA00OPOT.

Kucnopoa. O3on. [lonyuenue kuciopoma. Cobupanue U pacrno3HaBaHHUE KHUCIOpOaa. XUMHUYECKUE
CBOMCTBa KHCIIOPOJa: B3aMMOJCICTBHE C MeETaulaMH, HEMETAJJIaMU U CJOKHBIMU BEILLECTBAMM.
[Tpumenenue kucmopoaa. KpyroBopot kucimopojia B mpupo/Ie.

Oxkcunpl. O6pa3zoBaHue Ha3BaHHUM OKCHAOB MO uX ¢opmynam. CoctaBieHue GopMyl OKCHIIOB MO UX
Ha3BaHusaM. [IpeacTaBuTenn OKCUIOB: BOAA U YITIEKUCIIBIN Ta3, HETaléHas U3BeCTh.

Bonopoa B mnpupoae. ®Pusmueckue M XMMHYECKHE CBOICTBA BOJOpPOAA, €ro IOJIy4YeHUEe U
MIPUMEHEHUE.

Kucnotel, ux coctaB u ux kinaccudpukanus. Muaaukatopel. Tabmuma pactBopumoctu. CepHas u
COJITHASIKUCIIOTHI, UX CBOMCTBA M IPUMEHEHHE.

Conu, ux cocraB U Ha3BaHus. PacTBopumocTh coneil B Boge. [Ipencrapurenu coneil: XJopua HaTpus,
KapOoHaT HaTpus, pocdar KaabIus.

[TocTostnnass ABoragpo. KommuectBo BemiectBa. Monb. MomnspHas macca. KpartHble enuHMIIBI
M3MEPEHHST KOJUYECTBA BEIIECTBA — MIUUIAMOJb W KHUJIOMOJb, MUJUTMMOJISIPHAS U KUJIOMOJISIpHAs
MacChl BEIIECTBA.

Pacuétsl ¢ MCnoap30BaHHEM MOHSATHM «KOJWYECTBO BEIIECTBAY, «MOJISIPHAS Maccay, «IIOCTOSHHAs
ABoraapo».

3akoH ABoranpo. MosspHbiii 00BEM Ta3000pa3HbIX BemecTB. OTHOCUTENbHAS TUIOTHOCTH ra3a Io
JIpyromy rasy.

KpaTHble enuHUIBI HW3MEpPEHUS — MHIUIMMOJSPHBIA M KUJIOMOJISIPHBIM 00BEeMbI Tra3000pa3HBIX
BEILIECTB.

PacuéTrel ¢ HCMOIB30BAHMEM MOHATUN «KOJUYECTBO BEIIECTBA», «MOJISIPHAs Maccay, «MOJSPHBINA



00BEM I'a30B», «UUCIIO ABOTAIPO».

I'mapocdepa. KpyroBopor Boxel B mnpupoae. Dusnueckne W XUMHUECKHE CBOMCTBAa BOJBIL:
B3aMMOJECHCTBUE C OKCUIAMH.

OcHoBaHusl, UX cocTaB. PacTBOpUMOCTb OCHOBaHUH B BoOJie. VI3MEHEHHE OKpacKh HWHIUKATOPOB B
nies104HoM cpeae. IlpencraBureny menoden: ruIpOKCUIBI HATPUS, KAJIAS U KaJIbLU.

PactBopurens u pactBopéHHOe BemecTBo. PactBopsl. PactBopenue. I'mapatel. MaccoBas nois
pacTBOpEHHOro BeniecTBa. Pacd€rbl, CBA3aHHBIE C MCIIOJNB30BAHMEM IOHATHS «MAaccoBas OO
PacTBOPEHHOTO BEILIECTBAY.

JleMoHCTpaLuu

Onpenenenne coiep:KaHnusi KUCIOpOJia B BO3yXE.

[Tonydenue kucnopoaa pa3aoKEeHUEM IEpMaHraHaTa Kajaus U epOKCUIa BOAOPOA.

CoOupaHue METOJIOM BBITECHEHUS BO3/1yXa U BOJIBI.

PacnoznaBanue kucmoposa.

['openue maruus, xenesa, yris, cepsl u pocdopa B KUCIOPOE.

Komnneknus oKCuIoB.

[Toyuenue, cobupanue 1 pacrio3HaBaHUE BOJOPO/IA.

I'openue Bogopona.

B3aumopeiictBue Bogopoaa ¢ okcuaom meau(Il).

Kosmekuusa MuHepanbHbIX KACIIOT.

[TpaBuo paz6aBiieHHs CEpOIl KUCIIOTHI.

Komnnekmus cone.

Tabiuia pacTBOPUMOCTH KUCJIOT, OCHOBAaHUH U COJIEH B BOJIE.

HexoTtopsie MeTasibl, HEMETaJUIbl U COCIMHEHHSI C KOJIMYECTBOM BEIIECTBA, PaBHBIM 1 MOJIb.

Mojenb MOISIPHOTO 00bEMa ra3000pa3HbIX BEIIECTB.

Komnneknus oCHOBaHHUH.

JlabopaTopHbIe ONBITHI

* [lTomyTHEHHE N3BECTKOBOW BOJIBI IIPY MTPOITYCKAHUU YIJIEKHCIIOTO rasa.

* [TonyueHnne BOAOpoOaa B3aUMOIECUCTBUEM LIUHKA C COJITHOM KUCIIOTOM.

* Pacrio3HaBaHue KUCIIOT C MMOMOIIBIO MHIUKATOPOB.

* lI3MeHeHne OKpacKu MHAMKATOPOB B LIEJIOYHOU Cpele.

* O3HaKOMJICHHE C TIpenapaTamMmu JOMalTHEH WK MIKOJbHON anTeYKU: PaCTBOPAMH IEPOKCH A
BOJIOPO/1a, CIIMPTOBOM HACTOMKH MO/1a,aMMHUAKA.

IIpakTuyeckue paéoTsl

4. lonydenue, coOupanue u pacro3HaBaHUE KUCIOPOA.

5. lomyuenue, cobupanue 1 pacro3HaBaHHE BOJOPOJIA.

6. [IpuroroBneHue pacTBopa ¢ 3aJJaHHON MacCOBOM J10J1€i paCTBOPEHHOTO BEUIECTBA.

OCHOBHBIE KJIaCChl HEOPraHMYECKUX COeIMHEeHUI

O06oOmenne cBemeHuid 00 OKcHIax, WX KiaccH(UKaAIMK, Ha3BaHUSAX H cBoWcTBaX. CrmocoObl
MOJIy4YEeHUSI OKCUI0B

OcHoBaHus, WX KiaccUUKAIMsA, Ha3BaHWs W CBOWCTBA. B3auMOJEWCTBHE C KHUCJIOTaMHU,
KHCIIOTHBIMU OKCHUJAMHU M CONISIMU. Pa3iokeHue HepacTBOPUMBIX OCHOBaHHU. CTOCOOBI MOTYYECHHUS
OCHOBaHHIA.

Kucnotsl, ux xnaccuduxanus u Ha3Banus. OO1ue XMMIUYECKHE CBOWCTBA KUCIOT. B3anmoeiicTpue
KHCJIOT ¢ METAJUIaMU. DJIEKTPOXUMHUYECKUN PsJl HAIIPSOHKEHUH METauioB. B3anmmonencTBre KHUCIOT ¢
OKCHJIAMU METAJJIOB. B3anMoIelcTBHE KHUCIOT C OCHOBAaHUSAMU — pEAKUUS HEUTpaTU3ALMU.
B3aumopeiictBue kuciot ¢ consimu. [lomydenne 6€CKUCTOPOAHBIX U KUCITOPOACOIEPKAIIUX KUCIIOT.

Conu, ux kiaccupukanus U CBOWCTBA. B3ammopeiicTBue coseld ¢ MeTauiaMu, 0COOCHHOCTH 3TUX
peakuuii. BzaumozaencTBue cosiei ¢ CoIsIMH.

['eneTnueckue psiabl MeTaJlla M HemMeTasuia. ['eHeTndeckas CBsi3b MEXKY KJIaCCAMU HEOPTaHMYECKUX



BEILIECTB.

JlaGopaTopHbI€ OMBITHI

¢ B3anMoelcTBrE OKCHIA KAJbIU C BOIOH.

* [IomyTHEHHE U3BECTKOBOU BOJBI.

* Peakuysi HEUTpaau3aiuu.

* [Tonyuenue ruapoxcuna meau(Il) u ero B3anmopelicTBue ¢ KUCIOTOM.

* Paznoxxenne rugpokcuaa menu(ll) mpu HarpeBanum.

* B3auMoIeliCTBHE KUCIIOT C METaJIJIaMU.

* B3aumoelicTBiE KUCIIOT € COJISIMMU.

* O3HaKOMJIEHUE C KOJUIEKIIUEN COJIEH.

* Bzaumonetictue cyibhara meau(ll) c sxkeme3om.

* B3aumoiencTBHE COIEH C COISAMU.

* ['eHeTnUeCKast CBSA3b MEX/Y KJIaCCaMU HEOPraHWYECKUX BELIECTB HA IPUMEPE COCTUHEHNUN MEIN.

[TpakTuyeckune paboThI

7.PelieHne sKCepUMEHTANIbHBIX 3a7a4 110 TeMe «OCHOBHBIE KJIACCHl HEOPTaHUYECKUX COEITUHEHUI.

Ilepponnueckuil 3aKOH M IEpUOAMYECKAs CHCTeMa XUMHUYecKMX 3yieMeHTtoB JI.JMI. MeHnneneesa.
Ctpoenue aToma

EcTtecTBeHHBIE ceMeNCTBAa XUMHUYECKUX 3JIEMEHTOB: IIEJIOYHBIC M IIETOYHO3EMENIbHBIC METaJUIbI,
rajioreHbl, uHepTHble (O61aropoansie) ra3pl. AM(OTEPHOCTh. AMDOTEpHBIE OKCUABI M THIPOKCHIIBI.
KommnekcHeie coiu.

OtkpeiTue Jl. . MenaeneeBpM NEpUOAMYECKOTO 3aKOHA M CO3AaHUE UM MEPUOJUUYECKON CUCTEMBI
XUMHUYECKUX IJIEMEHTOB.

ATombl Kak (opMa CyIIECTBOBAHHS XUMHUYECKUX 3JeMEHTOB. OCHOBHBIE CBEACHHS O CTPOSCHUU
aToMOB. Jloka3aTelbCTBa CIOKHOCTH CTpoeHHUs: aToMoB. OmnbiTel Pesepdopna. [Inanerapnas moznens
CTPOEHHUS aTOMa.

CocraB aTOMHBIX sijiep: TMPOTOHBI, HEUTpoHBI. OTHOCHUTENBHAsT aTOMHas Macca. B3auMocBs3b
MOHSATUIN «IIPOTOHY, KHEUTPOH», «KOTHOCUTEIbHAs aTOMHAsl Maccay.

Mukpomup. DnekTpoHbl. CTpoeHUE IEKTPOHHBIX YPOBHEH aTOMOB XUMHUYECKHX dieMeHToB 1—20.
[TonsiTHE 0 3aBEpUIEHHOM 3JIEKTPOHHOM YPOBHE.

N3oronbl. dusnveckuii cMmpica cumBouky [lepuoamdeckoit cuctrembl. CoBpeMeHHast GOpMyITHPOBKa
MEePUONYECKOro 3aKoHa. VI3MeHeHUs CBOWCTB JJIEMEHTOB B MEPUOAAX M TpyMNmax Kak (YHKIUS
CTPOEHHUS STIEKTPOHHBIX 000JI0YEK aTOMOB.

XapakTepucTruKa 3J€MEHTa-MeTala U 3JEMEHTa-HEMETaIa M0 UX MOJIOKEHHUIO B MEPUOAMYECKOU
cucTeMe xuMuieckux snemMeHToB J[. 1. Menneneena.

JeMmoHcTpanmun

Paznuunbie Gopmbl TaGIHUI] TEPUOTUIECKON CUCTEMBI.

MozaenupoBanue nocTpoeHus nepuoandeckon cucremsl . . Menaeneesa.

Mopenu aToOMOB XHMHUYECKUX JIEMEHTOB.

Mopnenu aToMOB 37€MEHTOB 1—3-T0 IepHOOB.

JlaGopaTopHbI€ OTBITHI

* [Tony4yenne aM(pOTEPHOTO TUAPOKCUIA M UCCIIEIOBAHUE €TO CBOHCTB.

Xumudeckasi cBs3b. OKHCIUTETFHO-BOCCTAHOBUTEIIBHBIC PEAKIIUH

Honnast xumuueckas CBs3b. VOHBI, 00pa3oBaHHBIE aTOMaMU METaUIOB M HeMeTaioB. CXeMbI
0o0pa3oBaHHsI MOHHOW CBSI3M JJIT OWHAPHBIX coequHEHWW. MOHHBIE KPUCTAUNIMYECKHE PEMETKH M
(u3MUecKre CBOMCTBA BEIIECTB C 3TUM THIIOM pem€Tok. [ToHsaTHE 0 POpMYTHHOM eTUHUIIE BEIECTBA.

KoBanieHTHast XumMHuueckas CBs3b. JJIEKTPOHHBIC U CTPYKTYpHBIE opMyIibl. [IoHATHE O BaJICHTHOCTH.
KoBanentnass HemomsipHast cBs3b. (CXeMbl 00pa3oBaHUs KOBAICHTHOM CBS3U JUIsl OWHApPHBIX
COeTMHEHHI. MOJEKyIsIpHbIE U aTOMHBIE KPUCTAIMYECKHUE PEMIETKH W CBOMCTBA BEIIECTB C 3TUM
TUIIOM PEIIETOK.

DJIEKTPOOTPULIATENBHOCTb. PAn anexTpooTpuuatenbHOcTH. KoBaneHTHas MNONSIpHAs XUMHYECKas
cBsa3b. Jlumons. Cxembl 00pa3oBaHHS KOBAJICHTHOW TMOJSIPHOM CBSI3M Il OMHAPHBIX COCAMHCHHI.



MonekynapHbIE 1 ATOMHBIE KPUCTAJUIMYECKHE PEMIETKA U CBOKMCTBA BEIIECTB C 3TUM THUIIOM PEIIETOK.

Meramnueckass XMMHYECKash CBSI3b M MeETaJuIMuecKas KpucTauimdyeckas pemérka. CBoicTBa
BEILIECTB C 3TUM THUIIOM pelETOK. EnrHas npupoaa XMuMUYECKHUX CBSI3EH.

Crenens okucnenusa. CpaBHEHUE CTETIEHU OKUCIEHUs W BajeHTHOCTH. I[IpaBuia pacuéra creneHeit
OKHCJICHHUA 10 (popMyIaM XUMUYECKUX COCTUHEHUM.

OKHCIUTENBHO-BOCCTAHOBUTEbHBIE peakuuu.OnpeesieHne CTeNeHel OKUCIIEHUs AJIs 3JIEMEHTOB,
o0Opa3yloIuUX BeIIeCTBA pa3HbIX KiaccoB. Peakuuu HMOHHOrO OOMEHa U OKHCIHUTEIHHO-
BOCCTAaHOBUTENbHbIE peakiuu. OKHUCIUTENIb W BOCCTAHOBUTENb, OKUCIEHHE U BOCCTAHOBJICHUE.
CocraBieHrne ypaBHEHUN OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUNA METOAOM 3JIEKTPOHHOIO
Oananca.

JeMmoHcTpanun

Buneodparmentst u cnaiiapl «MoHHAs XUMUYECKas CBSI3b.

Komnekuus BemecTs ¢ MFOHHOM XUMUYECKOM CBS3bIO.

Mopnenu HOHHBIX KPUCTAJUIMYECKUX PEHIETOK.

Buneodparments! u cnaiinpl «KoBajgeHTHAss XUMUYECKAsl CBSI3bY.

Komneknus BemecTs MOJIEKYISIPHOIO U aTOMHOTO CTPOEHHS.

Mopenu MONEKYJISIPHBIX U aTOMHBIX KPUCTAIIMYECKUX PEIIETOK.

BuneodparmenTst u crnaiiapl «MeTamTndecKas XMMUIecKas CBSI3b.

Konnekuuns «MeTauibl U CILIaBbI».

B3aumonelicTBue uHKa ¢ cepoi, COISTHONW KHCIoToH, xnopuaom meau (1I).

['openue maruus.

B3anmopeicTere XJI0pHOU U CEpOBOAOPOIHON BOABI.

JlabopaTopHbIe OMBITHI

* 13roTroBiieHre MOJEIIH, HIUTFOCTPUPYIOLIEH CBOMCTBA METAJUINYECKON CBSI3H

9 kaacc

IHoBTOpeHue u 00001IeHNe CBeAeHUI M0 Kypcy 8 kiacca

bunapubeie coenuHenus. Okcuisl coneoOpasyromue W HecojeoOpasyromue. ['MApOKCHIIBL:
OCHOBaHUs, aM(OTEpHBIE THIPOKCHIBI, KHCIOPOACOAepKamre KHCIoThl. CpenHue, KHUCIBIE,
OCHOBHBIE U KOMILJIEKCHBIE COJIH.

OO6o6mieHne cBeleHUH O XHUMHUYECKUX peakuusx.Knmaccupukanmus XUMHUYECKHX peakuud 110
pa3NUYHBIM TpPH3HAKaM: COCTaBy M YHCIY pPearupyrolmx M 00pa3yloLIUMXcs BEIIECTB, TEMJIOBOMY
s dexTy, 00paTUMOCTH, U3MEHEHHUIO CTENEHEH OKUCIIEHHS 3JIEMEHTOB, 00pa3yloIUX pearupyrolne
BEIIECTBA, arPEeraTHOMY COCTOSIHMIO pearupyromux BEUIeCTB, HCIIOJIb30BaHHUIO KaTaau3aTopa.

[ToHATHE O CKOPOCTH XHMHYECKOH peakiuu. DaKkTopbl, BIHUSIONIME Ha CKOPOCTh XUMHUYECKUX
peakiMii: TNpUpoJa pearupyrolliuMxX BEIIeCTB, HUX KOHLEHTpalus, TeMmiepaTypa, IJIOLIab
COIIPUKOCHOBEHUS, HAIMYKE KaTann3aropa. Karamms.

JleMoOHCTpaL U

O3HaKoOMJICHME C KOJUIEKIIUSIMH METAJJIOB U HEMETAJJIOB.

O3HaKOMIICHHE C KOJUIEKIUSIMH OKCHJIOB, KHCJIOT 1 COJICH.

3aBUCUMOCTH CKOPOCTH XUMUUYECKOW PEaKIMU OT MPUPOAbl PEAarupyIOIINX BEIIECTB.
3aBUCHMOCTH CKOPOCTH XUMHUYECKON PEaKIIUU OT KOHIIEHTPAIINH PEearupyoIInX BEIECTB.
3aBUCUMOCTH CKOPOCTH XMMUUYECKOW PEaKIMK OT TUIOLIAAN CONPUKOCHOBEHUSI pearupyromux
BEIECTB («KHUTIAIINAN CTIOM»).

3aBUCUMOCTh CKOPOCTH XMMUUYECKOW PEAKIIUU OT TEMIIEPATYPhI PEAarMpPYIOIIKUX BELIECTB.

JlabopaTopHbIe ONBITHI
* B3aumoielicTBMEe aMMHUaKka U XJIOPOBOJIOPO/Ia.
* Peakuysi HEUTpanu3aiuu.
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* Habmonenne termnoBoro addexra peakiuu HedTpaTn3aliuu.

* BzaumoneiictBue cepHoil Kucnotsl ¢ okcuaom meau(1l).

* Paznoxenue nepokcuaa BOAOpoAa ¢ MOMOIIbIO KaTana3bl KapToders.

* 3aBHCUMOCTh CKOPOCTH XUMHYECKOH PEaKIMK OT MPUPOIbI pEarupyroIuX BEIIeCTB Ha IPUMEpe

B3aMMOJICHCTBHS paCTBOPOB THOCYJb(haTa HATPUS UXIIopuIa Oapusi, THOCYJIb(aTa HATPUsI U COJISTHOM

KHCJIOTHI.

* 3aBUCUMOCTb CKOPOCTH XUMUYECKOM peakluu OT IPUPO/Ibl METAUIOB IIPU UX B3aUMOJICHCTBUH C

COJIIHOW KMCIJIOTOM.

* 3aBUCUMOCTb CKOPOCTH XUMUYECKOM PEaKIuu OT IPUPOJIbI KHCIOT MPU UX B3aUMOJCHCTBHUH C
HKEJIE30M.

* 3aBUCUMOCTb CKOPOCTH XUMUYECKOU PEaKIuu OT TEMIIEPaTyphl.

*3aBUCHMOCTb CKOPOCTH XMMHUYECKOH peakIiy OT KOHIIEHTPAIUH.

*3aBUCHMOCTb CKOPOCTH XMMHUYECKOHN peakliiy OT IJIOL[aJd COMPUKOCHOBEHHSI pearupyromux
BEIIECTB.

* 3aBUCUMOCTb CKOPOCTH XMMHUYECKOM peakliu OT KaTaau3aTopa.

XuMHYecKHEe PeaKIii B PACTBOPAX YIEKTPOJIUTOB

[TonsiTie 00 AJIEKTPONUTUYECKON AMCCOIMAIMH. DJIEKTPOIUTHI M HEIIEKTPOJIUTHL. MexaHusm
JUCCOLMAIMI DJIEKTPOJUTOB C Ppa3IMYHbIM XapakTepoM cBsi3u. CTeneHb AJIEKTPOIUTUYECKON
nucconuanui. CHIIbHbIE U c1a0ble SJEKTPOJIUTHI.

OCHOBHBIE TIOJIO)KEHUSI TEOPHH AIIEKTPOJUTHYECKON aucconmanuu. Kiaccuduxanus MOHOB U UX
cBoiicTBa. KHCIOTHI, OCHOBaHUS U CONU KaK AMEKTPONUThL. VX Kinaccudukamnus u JUCCOIUAIMS.
OO0mue XMMHUYECKHE CBOMCTBA KHUCIIOT: M3MEHEHHE OKpPAacCKU HHIMKATOPOB, B3aUMOJIEHCTBUE C

MeTaIaMH, OKCHIaMK U THAPOKCHIAMH METAIUIOB M colaMu. MonekynspHble 1 HoHHble (HOJTHBIE 1
COKpalI€HHbIE) YPAaBHEHMs peakuui. XHMMHUYECKUN CMBICH COKPAIEHHBIX YpPaBHEHWH. Y CIIOBUSA
MPOTEKaHUS PEAKIUA MEXIY AIEKTPOIUTAMH 10 KOHIA. Ps1 aKkTHBHOCTH METAJLIOB.

OO0mue XUMHUYECKHe CBOWMCTBA IIENOYEH: B3aUMOACHCTBHE C KUCIOTaMH, OKCHJIaMH HEMETAJIOB,
cossamu. OOIMe XUMHUYECKUE CBOMCTBA HEPACTBOPUMBIX OCHOBAHMI: B3aMMOJIEHCTBUE C KHUCIOTAMH,
Pa3JI0)KEHUE IPU HAIPEBAHUH.

OO0mre XMMHYECKUE CBOMCTBA CPEAHUX COJIEH: B3aUMOICHCTBUE C KUCIOTaMHU, IIEI0YaMH, COJISIMU U
MeTaJUlaMU. B3auMoaercTBrue KUCIBIX COJIEN CO IIEI0YaMH.

[M'uaponu3 kak 0OMEHHOE B3aUMOJCHCTBUE COJIeH ¢ BOJION. [ MIIposi3 COMU CHUIIBHOTO OCHOBAHUS U
cnaboil KUCHOTHL. [maAponu3 comu ci1aboro OCHOBaHUS M CHJIBHOM KHUCIOTHI. BomopomaHsbiii
nokazatenb(pH).

CBoiicTBa KUCJIOT, OCHOBaHUM, OKCUJOB U COJIEH B CBETE€ TEOPUHU IICKTPOIUTHUECKON TUCCOMAIIIN
Y TIPEICTABJICHUI 00 OKHUCIUTEIHPHO-BOCCTAHOBUTEIBHBIX PEAKITHIX.

JleMoOHCTpaL U

HcnibiTanue BEIECTB U UX PaCTBOPOB Ha 3JIEKTPONPOBOTHOCTD.
3aBUCUMOCTb 3JIEKTPOIIPOBOJHOCTH YKCYCHOM KUCIIOTHI OT KOHIIEHTPALIUH.
JIBU>KeHHE OKpAIIEHHBIX HOHOB B 3JIEKTPUUYECKOM I10JIE.

Onpenenenrie XxapakTepa Cpeabl B paCTBOpPax COJICH.

JlaGopaTopHble ONBITHI

* Jlucconnarnius cnadbiX AIEKTPOIUTOB HA IPUMEPE YKCYCHOM KHCIOTHI.

* lI3MeHeHne OKpacku WHANKATOPOB B KUCIIOTHOM CpeJie.

*Peakius HelTpanu3aluy pacTBopa MENOUH Pa3IuYHbIMU KUCIOTaMH.

* [Tomyaenne ruapokcuaa meau(Il) u ero B3auMoeiicTBHE ¢ Pa3TMIHBIMUA KHCIOTAMHU.
* B3anmMoieiicTBrE CUIIBHBIX KUCTOT ¢ okcuioM Meau(1l).

¢ B3anMoelicTBUE KHUCIIOT C METAJJIaAMH.
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» KauecTBenHas peakiius Ha KapOOHAT-HOH.

* [TosmydyeHnue cTyaHs: KPEMHUEBOU KUCIIOTHI.

* KauecTBeHHas peakiiys Ha XJIOPUI- WU CYIb(paT-HOHBI.

* I3MeHeHne OKpacKu MHAUKATOPOB B LIEJIOYHOM Cpeie.

* B3auMo1elicTBHE IEI0YEH C YTIEKUCIIBIM Ia30M.

» KauecTBeHHas peakiys Ha KATHOH aMMOHUS.

* [Tomyaenne ruapokcuaa menu(ll) u ero pasznmoxxeHue.

* B3aumopelicTBie kapOOHATOB C KHCIOTaMH.

* [Tomyuenne ruapokcuaa xemnesa(lll).

* B3aumopeiicTBue xenesa ¢ pactBopoMm cynbhara meau(1l).

IIpakTuyeckue padoThl

1. Pemenne OKCIICPUMCHTAJIBHBIX 3a/1a4 I10 TEME ((3JI€KTpOJII/ITI/I‘ICCKa$[ JUCCOLIMALIHS.

Hemertayibl M MX coeIMHEHUSA

CrpoeHue aTOMOB HEMETAJUIOB M HX TIOJOXKEHHE B IEpUOAMYECKOM cucreme. Psg
ANEeKTpoOoTpHUIaTeNbHOCTH. Kpucrammueckue pemérkd HEeMeTallioB — TMPOCTHIX  BEIIECTB.
®dusnyeckue cBoicTBa HeMeTauioB. OOLIME XMMUYECKHE CBOICTBA HEMETAJNIOB: OKHUCIUTENIbHbBIE U
BOCCTaHOBUTEJIbHBIE.

["anorensl, cTpoeHHME MX AaTOMOB U MoJieKysl. PU3NYECKUE M XUMHUYECKHE CBOWCTBA I'aJIOTE€HOB.
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB raJIOT€HOB B 3aBUCUMOCTHU OT UX MOJIOKEHHS B MEPHUOTUIECKON
cucreme. HaxoxaeHue rajoreHoB B IpUpPOJE M HUX IMOJNy4eHHe. buosornueckoe 3Hauy€HUE U
MIPUMEHEHHE TaJIOT€HOB.

["anoreHoBOOPO/IbI U COOTBETCTBYIOIIME MM KHCIOTHI: IUIABUKOBAsl, COJIAHAsA, OpOMOBOAOPOIHAS,
nonosonopoanas. I'amorenuasl. KadecTBeHHbIE peakUuMM Ha TaJlOreHUI-UOHBL. [IpumeHeHMe
COEIMHEHM raJIOTE€HOB.

OObmas xapakrepuctuka 3meMeHToB VIA-rpynnel. Cepa B mpupojen e€ mnosydyeHue. AJIOTPOIHbIE
MOH(UKAIINH cephl U UX CBOICTBA. XMMUYECKUE CBOWCTBA CEPhI U €€ MPUMEHEHUE.

CepoBo10pOJI: CTpOEHHE MOJIEKYJIbl, (PU3MUECKHEe U XMMUYECKHE CBOWCTBA, OJIYYEHUE U 3HaYECHUE.
CepoBopoponnas kuciorta. Cynbhuasl 1 ux 3HaueHue. JIroMuHOPOpPHI.

Oxcun cepbi(IV), cepHuctas kucnota, cynb(urel. KauecTBeHHast peakiys Ha CyIb(UT-HOH.

Oxkcupa cepoi(VI), ceprast kucnora, cynbdatsl. Kpucramioruaparst.

CepHass KuCIOTa Kak CHJIbHBIH 5JeKTposuT. CBoiicTBa pa30aBiieHHONW CEpHOW KHCIOTHI Kak
TUMWYHOM KHUCJIOTBHI: B3aMMOJEHMCTBHE C MeETajulaMH, OCHOBHBIMH M aM(OTEPHBIMHU OKCHJIaMH,
OCHOBAHHUSMH M aM(OTEPHBIMH T'MJIPOKCUAaMU, coyisiMu. KauecTBeHHas peakius Ha Cyib(aT-uoH.

OOmas XapakTepUCTHKa JJIEMEHTOB VA-Tpynmbl. A30T, CTPOGHHE €ro aToMa | MOJIEKYJIBI.
dusznuecKkue ¥ XMMUYECKHE CBOMCTBAa M NMPUMEHEHHE a30Ta. A30T B MPUPOJE U €ro OMOJOrHYecKas
pOJIb.

AMMHaK, CTpOE€HHE MOJIEKYNbl M (pU3MUECKHe CBOMCTBA. AMMHauHas BOJIa, HALIATHIPHBIA CIUPT,
ruapaT ammuaka. J[OHOpPHO-aKLENTOpPHBIM MeXaHHW3M O0Opa30BaHUS CBSI3W B KAaTHOHE aMMOHMSL.
BoccranoBurenbsHble cBoiicTBa aMMuaka. Coiau aMMOHUS M MX IIpuMeHeHne. KadecTBeHHas peakuus
Ha KaTHOH aMMOHHUSI.

Oxcuzpl a3ora: HecosieoOpas3yrole W KUCIOTHBIE. A30THCTash KUCIOTa W HUTPHUTHL. A30THas
KHCJIOTA, €€ MOJydeHne U cBoricTBa. Hurparsr.

®ocdop, crpoenne aroma u amiorponus. Pochuasr.dochun. Oxcua docdopa(V) u docdopnas
(opTodocdopnast) kuciora. Dochatsl.

OOmast xapakTepucTUKa 371eMeHTOB I[VA-rpynmbsl: OCOOEHHOCTH CTPOEHHUS aTOMOB, IPOCTBIX
BELIECTB U COEAMHEHWH B 3aBUCUMOCTH OT IOJIOXKEHHSI DJIEMEHTOB B IEPUOJUYECKOM cHUCTEME.
VYraepon. AmnotponHble  MoauduKauuu:  anma3, rpagur. AMOpQHBIH  yriuepoa:  caxa,
AKTUBUPOBAHHBIA Yrojib. AncopOums. XuMHUYECKHE CBOMCTBa yriiepoaa. Kokcoxmmudeckoe
MIPOU3BOJICTBO U ero nmpoaykius. KapOumsl.
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Oxkcua yraepona(ll): crpoenune momnekynbl, mosydeHue u cpoiictBa. Oxcup yriepona(lV): ctpoenue
MOJIEKYJIbI, MOJIY4YEHHE U CBOMcTBa. YrosibHass kuciora. ConM yroJbHOM KHUCIOTBI: KapOOHAaThl U
rujipokapOoHatel. TexHuueckas U NUILEBas CoAa.

Opranuyeckast XuMus. YTJIEBOIOPOAbI.

MertaH, 3TaH ¥ IpoNaH Kak NpejeibHble (HACHILEHHBIE) YIIIEBOJOPObl. DTUICH U aleTHIIeH Kak
HenpeaenabHble  (HEeHAChIIeHHbIE) yrieBonoponsl. CrpykrypHble (opMynsl BemiecTB. [openue
YII€BOAOPOAOB. Peakuny neruapupoBaHus IpeIesbHbIX YTIEBOIOPOAOB.

Cruptel. OTHIOBBI CHHPT, €ro IMOJy4YeHHEe, MPHUMEHEHHEe U (U3NOJIIOTHYECKOe JeiCTBHUE.
TpéxaToMHBIH COUPT MIULEPUH. YKCYCHAs KUCIIOTA KaK MPEJICTaBUTENb KAPOOHOBBIX KUCIIOT.

Kpemuuii: ctpoenre aroma U HaxoxzaeHue B npupoze. Cununuasl U cuwiad. CBONCTBA KPEMHMSL.
Oxkcun kpemaus(IV). KpemaueBas kuciora u €€ Co.

IIpousBoacTBO crekna M LeMeHTa. [IpoayKius CHIMKAaTHOM IPOMBIIUIEHHOCTH: ONTHYECKOE
BOJIOKHO, Kepamuka, hapdop, pasac. OnTuaeckoe BOJIOKHO.

Hemeramnel B npupone.®@pakuvoHHas NEPEroHKA >KMJKOIO BO3JyXa Kak CHOCO0 TMOJy4YeHHs
KHCJIOpOAa, a3oTa u aprosa. [lonydenue gocdopa, kpeMHUs, XI0pa, HoJa. DIEKTPOJIU3 PACTBOPOB.

[ToyueHue cepHOM KHUCIOTHI: ChIPbE, XMMH3M, TEXHOJIOTHYECKAs CXEMa, METOJ| KMIISILEro Clos,
IOPUHLUIBL TEIUIOOOMEHA, MPOTUBOTOKAa M LUpKymauuu. Oneym.IIpon3BoAcTBO aMMuaka: ChIpbE,
XUMH3M, TEXHOJIOTHYECKAs CXeMa.

JdeMoHcTpannun

Konnekuus HeMeTalos.

Mopenu KpUCTAIIINYECKUX PEIIETOK HEMETAJUIOB: AaTOMHBIE U MOJIEKYJISIPHBIE.
O30HaTOp M MPUHLUIIBI €T0 PaOOTHI.

['openune HeMeTauI0B — MPOCTHIX BEHIECTB: cephl, pochopa, IPEeBECHOTO YIIIS.
OO0pa31bl raJoreHoB — MPOCTHIX BEIIECTB.

B3anmopeicTBre rajjoreHoB ¢ MeTaJIIaMU.

BeiTecHeHue xiopa 6poMOM MM HOAA U3 PACTBOPOB UX COJIEH.

Komnexknus npupoIHbIX COEAMHEHUH XJIOPA.

B3aumoaeicTBue cepsl ¢ METAJIIAMH.

I'openue cepsl B KUCIOPOJIE.

Komnexuus cynbGuaHbIX py.

KauecTtBeHHast peakuus Ha CylIb(pUA-HOH.

ObeciBeurBaHUE OKPALLICHHBIX TKAHEH CEPHUCTBIM Ta30M.

B3anmoneiicTBre KOHIIEHTPUPOBAHHON CEPHON KHUCIIOTBI C MEJBIO.
OOyriMBaHue OPraHMYECKUX BEIIECTB KOHLIEHTPUPOBAHHON CEPHOIN KHCIOTOM.
Huarpamma «CocTtaB BO3Iyxay.

Buneodparmentsl u cnaiinpl «lItnusu 6azapbi».

[Toryuenue, cobupanue 1 pacrio3HaBaHUE aMMHUaKa.

Paznoxxenune 6uxpomara aMMOHHS.

B3anMopeiicTBue KOHIEHTPUPOBAHHOW a30THOM KHCIIOTHI C MEJIBIO.

I'openue y€pHoro nopoxa.

Pa3noxeHne HUTpaTa Kajaus ¥ TOPEHUE B HEM APEBECHOTO YIOJIbKa.

OO6pa31pl IPUPOAHBIX coeAMHEeHuH pocdopa.

['openue dhochopa Ha BO3AyXE U B KUCTIOPOJIE.

[Tonydyenue 6enoro gochopa 1 UCHIBITAHUE €70 CBOMCTB.

Konneknus «O0pa3iisl MPpUPOIHBIX COSTUHEHUN YTIEpOIa.

IToptper H. JI. 3enunckoro. [lornomenne pacTBOPEHHBIX BEUIECTB UIIU Ta30B AKTHBUPOBAHHBIM
YIIIEM.

Y CeTpoiCcTBO MPOTUBOTA3a.

Monenu MoeKys1 MeTaHa, 3TaHa, STUJICHA U alleTUIICHA.

B3anmopeiicTBre sTueHa ¢ OpOMHOM BOJION M pacTBOPOM IEpMAaHTaHaTa KaJlvs.
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OO0mre XMMHYECKHE CBOMCTBA KHCIIOT HAa TIPUMEPE YKCYCHOM KUCIIOTHI.
KauecTBennas pCaKknug Ha MHOIOAaTOMHBIC CITMPTHI.

Komnexkuust «O0pa3iibl NpUPOIHBIX COSAMHEHUN KPEMHUSD).

Komnekuus crekna, KepaMUKU, HEMEHTA U U3JIEIUI U3 HUX.

Kosymeknusa npoaykuuy CUIMKAaTHON MPOMBILIIJIEHHOCTH.

Buneodparments! u cnaiiabl «I[Ipon3BoICTBO CTEKIIA U LIEMEHTaY.
Komneknusa «[IpupoaHpie COETUHEHNS HEMETAIIIIOBY.

Buneodparmentsl u cnaiiapl «PpakMoHHAs IEPETOHKA KUKOTO BO3AYXay.
Buneodparmentst u cnaiinsl «lloxydenne Bogoposa, KUCIOPOAa ¥ TAJIOT€HOB AIEKTPOIUTHIECKUM
CIIOCOO0MY.
Mogenu anmaparoB )1 IPOU3BOJICTBA CEPHOM KUCIIOTHI.

Mopenp KUISIero ciosl.
Mopenb K0JIOHHEI CHHTE3a aMMHAKA.

Buneodparments! u cnaiiapl «I[Ipou3BoACTBO CEPHOM KHCIOTHIY.
Buneodparments! u cnaiiapl «I[Ipon3BoICTBO aMMEaKay.

Komnekuus «CpIpb€ 115 MONTYYEHUsI CEPHOU KUCITOTHI.

JlaGopaTopHble ONBITHI

* Pacnio3HaBaHue raJoreHu1-mOHOB.

» KauecTBeHHbIE peakluu Ha CyIb(aT-UOHBI.

» KayecTBeHHas peakiys Ha KAaTHOH aMMOHMUSI.

* X¥MMHUYECKHE CBOMCTBA a30THOM KUCIIOTBI, KaK JIEKTPOJIATA.
*KauecTBeHHbIe peaknuu Ha pocdar-nuoH.

* [TonyuyeHue ¥ CBOMCTBA YrOJABHON KUCIIOTHI.

» KauecTBeHHas peakiiusi Ha KapOOHAT-HOH.

* [IponyckaHue yrieKuciioro ra3a 4yepe3 pacTBOp CHJIMKAaTa HaTPHs.

IIpakT4yeckune padoThI

2.13yueHue CBOMCTB COJSHOM KHCIOTHI.

3.MI3y4eHue cBOMCTB CEpHOM KHUCIIOTHI.

4. IlonyyeHne aMMuaKka U U3y4€HUE ero CBOWCTB.

5. Ilonydenue yriaekucioro ra3a. KauectBeHHas peakuus Ha KapOOHAT-HOHBI.

MeTajLiibl H HX COeAMHEHHS

ITonoxxeHue MeTamioB B NEPUOAUYECKONW cucTemMe Xxumuuyeckux sieMmeHToB [[. 1. Menpaeneesa,
CTPOEHUE aTOMOB M KPUCTAIJIOB METAJIIOB. MeTajuinueckas CBsI3b U METAIUTNYECKask KpUCTAJUTMYECKast
pemérka. PU3WUYECKHME CBOMCTBA METAJUIOB: JJIEKTPO- H  TEIJIONPOBOIHOCTH, OTPAXKAIOLIAS
CIOCOOHOCTH, TUTACTUYHOCTH. YEPHBIE 1 1IBETHHIEMETAJLTHI.

Mertanibl Kak BOCCTAHOBUTENH. DJIEKTPOXUMUUECKUH psii HanpsbKeHWi. B3aumonelicTBiue MeTamion
C HEMETaJUITaMH, OKCUJIaMH, KHUCIIOTaMH, COJIAMU. ATTFOMUHOTEPMHUS.

OO0mas xapakTepucTuka 371eMeHTOB [A-rpynmbl. OKCHUIBI U TUAPOKCUIBI MIEIOYHBIX METAJIOB, UX
MOJy4Y€HHUE, CBOMCTBA, IPUMEHEHHE. BakHelme cou MeI0YHbIX METANIOB, X 3HAYEHUE B MPUPOJIE
Y )KA3HU YeJIoBeKa.

OO6mas xapaktepuctuka smeMeHToB I[IA-rpynmbel. OKCHABI W THAPOKCHIBI IIEIOYHO3EMETHHBIX
METAJUIOB, HX MOJIyYEHHE, CBOMCTBA M IIPUMEHEHME. BaHeWlne COJIM IIEJIOYHO3EMEIBHBIX
METaJUIOB, UX 3HaYEHWE B MPUPO/IE U )KU3HU YesioBeka. KapOoHaThl M THIpOKapOOHATHI KaJbITHSI.

BpeMeHHas ¥ HOCTOSHHAs JKECTKOCTh BOAbL. CIOCOOBI yCTpaHeHHs BpeMeHHOM JKECTKOCTH.
CriocoOsl ycTpaHEHUS TIOCTOSIHHON KECTKOCTH.

CoenuHeHUs aTIOMUHUSA B MpUpoje. XUMHUYECKHE CBOWCTBa amtoMuHHS. OCOOCHHOCTH OKCHIA U
THJIPOKCUAA ATIOMHHHUS Kak aM(pOTEpHbIX COeAMHEHUi. BaxHeimme comu amoMUHUS (XJIOpHI,
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cynbdar).

OcoOeHHocTH CTpoeHMs aToMa kene3a. JKenezo B mpupoae. Baxuelmue pyasl xenesa. [lonyuenue
gyryHa u cramu. Oxcuasl u rugpokcusl xeneza(ll) u (I). Comum xenesa(Il) u (III). O6napyxeHue
KaTHOHOB JK€JI€3a B pacTBOpE. 3HaUEHHUE COEIMHEHNUH JKele3a.

Koppo3us ra3opas (Xumuueckas) U 3J€KTPOXUMHUYECKasi. 3alluTa METAIJIOB OT KOppo3uu.MeTasuisl B
npupone. Ilonarne o weramnypruu. Y€pHas u uBerHas Merawtyprus.  Ilupomeraimyprus,
THJIPOMETAUyprus, 3jiekTpoMmeramnyprus. [lomenHsii mnpouecc. IlepepaboTka uyryHa B CTalb.
DNEKTPOJIN3 PacIIaBoB.

JleMoHCTpaLuu

B3aumoneiicTBre HaTpus, TUTHS U KaJbLKS C BOJOM.

["'openue HaTpusl, MarHusl U XkeJie3a B KUCIOPOJIE.

Bcenblnika TepMUTHOM cMecH.

BzaumopeiicTBre cMecH MOPOLIKOB CEPBI U JKeJe3a, IUHKA U CEPBI.

B3anMopeiicTBre adtOMUHUS C KUCIOTAMM, LIEI0YaMU U BOJOM.

B3aumopeiicTBue xene3a 1 MeIu € XJIOPOM.

B3aumopeiicTBue Meu ¢ KOHUEHTPUPOBAHHOW CEPHOM KUCIOTOM U a30THOU KUCIOTON
(pa30aBneHHON M KOHIICHTPUPOBAHHOM).

Okpacka rIaMeH! COeJUHEHUSMH 1IEJTOUYHbIX METAJIIIOB.

Oxpacka IIaMeHU COETUHEHUSMU 111E€JI0YHO3EMEIbHBIX METAJIIOB.

["ameHue u3BecTH BOJOM.

ITomy4yenue KECTKOM BOABI B3aMMOIECHCTBUEM YIVIEKHCIIOTO Ira3a ¢ U3BECTKOBOM BOJIOM.
YcTpaneHue BpeMEeHHO KECTKOCTH KUISTYEHUEM U 100aBIEHUEM COJIbI.

Ycerpanenue noCTOSHHON KECTKOCTU JOOABIEHUEM COJIBI.

MoHUTHI ¥ IPUHIIUIT UX JAeHWCTBHSA (BUACO(PparMeHT).

Konnekuus npupoaHbIX COETUHEHUN aTFOMUHUS.

Buneodparments! u cnaiiapl «OKCH]T ATFOMUHUS U €70 MOIU(DUKAIIII.

[ToryueHne aMmpoTepHOro rUAPOKCUAA ATIOMUHUS U UCCIIEI0BAaHUE €TO CBOMCTB.
Konnekuus «XuMuyeckne UCTOYHUKUA TOKA.

Pe3ynbTarhl AIUTENBHOTO 3KCIEPUMEHTA 110 U3YUYEHHUIO0 KOPPO3UU CTAJIBHBIX U3/EJINN B 3aBUCUMOCTH
OT YCJIOBHH IIPOLIECCOB.

Boccranosnenue menu u3 okcuaa menu(Il) Bogopogom.

Buneodparments! u cnaiiapl «[Ipon3BOACTBO UyTyHa U CTATH.

BuneodpparmenTs! u cnaiasl «3aenus u3 4yryHa v cTajam.

Buneodparments! u cnaiiabl «I[Ipou3BOICTBO aTIOMUHUSY.

JlabopaTopHbIe ONBITHI

* BzaumonelicTBue xenesa ¢ pactBopoMm cyibdpaTta meau(1l).
[losryueHnre U3BECTKOBOM BOJBI U OIIBITHI C HEHU.

* [Tonyuyenue ruapoxcuaos xenesa(ll) u (II0).
*KayecTBEHHbIE peaklliy Ha KATHOHBI JKEJe3a.

IIpakT4yeckune padoThl
6. XK&cTtkocTh BOBI U CIOCOOBI €€ yCTpaHEHHUS!.
7. Perienne skcriepMMEHTaIbHBIX 3a4a4 110 TeMe «MeTaisy.

XuMus M OKpyxKamoLas cpeia
Crpoenne 3emiu: siipo, MaHTHs, 3eMHasl Kopa, tutocdepa, ruapocdepa, atmochepa. XuMHUUECKUI

coctaB 3emuid. ['opHbie moponbl. Mwunepansl. Pynbl. Ocamounbie TOopHble mopoxsl. Ilose3Hbie
HCKOIaeMble.
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I'moGanpHBIE DKOJOTHYECKUE

npoOJeMBl YeIOBEYECTBA: HAPYIICHWE OMOr€OXMMHYECKHUX KPYrOBOPOTOB XMMHUECKHX 3JIEMEHTOB,

MOTEIUICHUE KIMMaTa, KUCIOTHBIE JOKIU U Ap. O30HOBbIE ABIPEL. MEXIyHAPOAHOE COTPYIHUYECTBO B

o0acT OXpaHbl OKPYKAFOIICH CPEIbI OT XUMUYIECKOTO 3arpsi3HEHUS. «3eNEHast XUMHUSD.
JdemMoHCTpauMu
Buneodparmentst u cnaiiasl «CtpoeHne 3eMiIH U €€ XUMUYECKH COCTaBy.
Komnnekuns MUHEpPaIoB U TOPHBIX MOPOJI.
Komneknusa «Pyael MmeTamion.
Buneodparments! u cnaiiapl «I 1o0agbHbIe SKOJIOTHYECKHE TPOOIEMBI YEI0BEYECTBAY.

BuneodparmMeHThI 1 cliaiiibl O CTENIEHH SKOJIOTUYECKOHM YMCTOTHI TOBapa.

JlaGopaTopHble ONBITHI
*/I3y4yenue rpanura.

-I/I3yquHe MapKHUpPOBOK Pa3JIMYHbIX BUJOB IIPOMBIINIJICHHBIX U ITPOAOBOJIBCTBCHHBIX TOBAPOB.

O0o0menne 3HaHUH 10 XHMHH KypPCa OCHOBHOM IIKOJIBI.

IMoaroroBka k OCHOBHOMY Irocy1apCTBEHHOMY IK3aMeHY

CrpoeHue aTromMa B COOTBETCTBHUM C IOJOXEHUEM XHMMHUYECKOTO 3JIEMEHTa B MEPUOAUMYECKOMN
cucreMe. CTpOcHHME BEIECTBA: XUMHUYECKas CBA3b M KPUCTAUIMYECKAs PEIIETKA. 3aBUCHUMOCTH
CBOMCTB 00pa30BaHHBIX ANEMEHTAMU IIPOCTHIX BEIIECTB (METAJIJIOB, HEMETAJJIOB, OJArOPOJHBIX T'a30B)
OT TOJOXEHUS D3JEMEHTOB B IEPUOJUYECKOM cucTteMe. THUMONOrHs HEOPraHUYECKUX BEIECTB,
paszesieHre ux Ha Kjacchl ¥ rpynnsl. [IpencraBurenu.
[Tpyu3Haku U yCIIOBHMS NMPOTEKAHUs] XUMMUYECKMX peakuuil. TUMONorus XMMHYECKHUX peakiui Mo

Pa3JINYHBIM IIPpHU3HAKAM. PeaKIII/II/I HOHHOTr0 0OMeHa. OKHCIIMTENbHO-BOCCTAHOBUTEILHEIC pCaKknuu.

I11. TemaTuyeckoe niaHMpoOBaHUE

8 kmacce
3 aux
Ne
i Bcero,
HanmenoBanue Temsl 9ac.  |mpakTudeckue. | KOHTPOJbHBIE.
paboThI paboTsI
1 BBenenue IlepBonavanbHbie 1 1
XUMHUYECKUE TOHSATHUSI 8 wac.
Temal ATOMBI XUMHUYECKUX
2 9 yac. - 1
JJIEMEHTOB
3 Tema2 IIpocTsie BemecTBa Tyac. - 1
Tema3 CoequHeHNI XUMAYECKUX
4 AJIEMEHTOB 14yac. 2 1
Temad U3menenus, OpoucXoIsIue
5 1P s 1 1uac. : 1
C BEIECTBaAMHU
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6 Tema5 PactBopenue. PacTBopsbl. 2 1
CBolicTBa paCTBOPOB JIEKTPOIUTOB
18uyac.
Hroru xypca 1 gac
Bcero yacos 68 5 6
9 kJacc
Komuue | JlaGopatop [IpakTnyeckue
Neri/mn Tema CTBO HbIE paboThl
4acoB OTIBITHI
[ToBTOpenue u 0000IIEHNE CBEICHUI TIO 5 0 0
! Kypcy 8 kiacca
XHUMHUUYECKUE PEAKLIUN B PACTBOPAX 10 17 1
: AJIEKTPOIUTOB
3 Hemerasuiel ¥ X cOeIUHEHUS 25 5 4
4 Merajuisl ¥ UX COEIUHEHUS 17 4 2
5 XUMHUS U OKpY’Karolas cpenia 2 0 0
O060011eHre 3HaHUH IO XUMHH Kypca 9 0 0
OCHOBHOM ILIKOJIBI.
° [Toaroroska k OcHOBHOMY
roCyJapCTBEHHOMY 9K3aMEHY
BCEI'O 68 26 7

Cnucok ureparypsi:

1. Xumus. Yuebnuk. 8 xnacc I'abpuensu O.C.

2. Xumus. Yaeonuk. 9 knacc I'abpuensa O.C.

3. Xumus. Pabouas terpans k yaeonuky O.C. I'abpuensHa (¢ TectoBbiMu 3amanusiMu EI'D). 8 kiracce
Ia6puensu O.C., Cnankos C.A.

4. Xumwust. Pabouas Terpanp k yueOnuky O.C. 'abpuensna (¢ TecroBeimu 3ananusmu EI'D). 9 ximace
I'a6puensu O.C., Cnankos C.A.

5. Xumust. Terpams st 1a00PaTOPHBIX OMBITOB U MPaKTHUeCKuX pabot K yuebuuky O.C. Tabpuersta. 8 kimacc
I'a6puensu O.C., Kynmosa A.B.

6. Xumus. Terpans 11st 1a00paTOPHBIX OIMBITOB M MPAKTHYECKUX paboT. 9 Kiacce

Ia6puensu O.C., Amykosa A.B.

7. Xumus. Terpaab Juist ONICHKH KadecTBa 3HaHMM K yueOHuky O.C. ["abpuensna. 8 kiracc
lNabpuensu O.C., Kynosa A.B.

8. Xumus. Terpanp uist onieHKH KadecTBa 3HaHM K yueOHuKky O.C. ['abpuensna. 9 kiacc
lNa6puensu O.C., Kymosa A.B.



9. Xumus. Kontpoabsabie padotsl k yaueOuuky O.C. ["'abpuensna. 8 kinacc

I'abpuensu O.C., Kpacuosa B.I'.

10. Xumus. KonrponbHbie U mpoBepodHbie padboThl. 9 knaccl abpuensu O.C. u ap.

11. Xumus B TecTax, 3aqadax, yopaxxHeHusX. YdueOHoe nmocodue k yueouuky O.C. 'abpuensiHa.
8xuacc.

12. Xumus B TecTax, 3aqadax, yopaxHeHusX. YdueOHoe nmocodue k yueouuky O.C. 'abpuensna. 9
kiacce ['abpuensu O.C., Cmupnosa T.B., Cnagkos C.A.

13. Xumusa. Meroaudeckoe nocodue k yueonukam O.C. I'abpuensna. 8-9 kimaccel ["'abpuensa O.C.

Kymnmosa A.B.
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