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ITosicHUTENBLHAA 3aNIHCKA

HpCHO,I[aBaHI/IC yqe6H0ro opeaMeTa « Xumus» BEACTCA B COOTBETCTBUH CO CICAYIOIIMMU

HOPMAaTUBHBIMHU U paACHOPAAUTCIIbHBIMU JOKYMCHTAMU

1. 3akon «O6 oOpazoBanuu B Poccuiickoii ®@epeparuu» oT 29.12.2012 1. Ne 273-®d3 ( ¢

HU3MCHCHUAMU U I[OHOJIHCHI/ISIMI/I).

2. Ilpukaz MunucrepctBa oOpa3oBanuss Hayku P® or 15 wurons 2016 r.Ne 715 « OO0
yTBepKAcHUM KOHIENUU  pa3BUTHS IIKOJIBHBIX HH()DOPMAIMOHHBIX  OMOIMOTEYHBIX

LIEHTPOB»

3. Tlpuka3z MunuctepctBa ooOpazoBanus PD ot 05.03.2004 r Ne 1089 «OO6 yrBepKacHHUH
denepanbHOr0 KOMIIOHEHTa TOCYJAapPCTBEHHBIX OOpa30BaTEBHBIX CTAaHAAPTOB HAYAIBHOTO

00111er0, OCHOBHOTO OOIIETO U CPeIHEro ( MOJHOr0) 00IIero 00pa3oBaHU.

4. Tlpuxa3z MunucrepcrBa obpazoBanusi u Hayku P® ot 07.06.2017 r Ne 506 « O BHeceHUH
U3MEHEHUH B (efiepalibHbli KOMIIOHEHT TOCYJapCTBEHHBIX OOpa3oBaTENbHBIX CTaHJApTOB
HayaJlbHOTO OOIEro, OCHOBHOrO oOImIero o00pa3oBaHus, YTBEPKICHHBIM NPUKA30M

MuHHUCTepcTBa oOpa3oBanus Poccuiickoit denepannu ot 05 mapta 2004r Ne 1089»

5. Ilpuxa3z Muno6pazoBanus P® ot 09.03.2004r Ne 1312 « O6 yrBepxkaeHuu (eaepanbHOro
0a3ucHOr0 y4eOHOro IUTAaHA W TPUMEPHBIX YUYEOHBIX IUIAHOB Ui O0O0pa3oBaTEIbHBIX
yupexaeHuit P®, peanusyrommx nporpammsl oOmiero oopazoBanusi» ot 20.08.2008.,
30.08.2010., 03.06.2011., 01.02.2012r.

6. Ilpukaz MwunobOpuayku P® or 06.10.2009r Ne 373 « OO yTBEepKIEeHWUU W BBEJICHUU B
nericteue ®I'OC HOO»

7. Tlpuka3z Muno6puayku PO ot 17.12.2010r. Ne 1897 « O6 yrBepxkaenun ®I'OC OOO0»



8. TlocranoBnenne denepaabHOM CIIyKOBI 10 HAA30PY B CBETE 3AIIUTHI MIpaB MOTpeOUTENEH U
Onarornoiiydust 4eioBeKa , [ J1aBHOTO TOCyIapCTBEHHOTO Bpada caHutapHoro Pd ot 29.12.

2010 r Ne 189 « O6 yrepxnennu Canllun 2.4.2.2821-10.

9. Ha ocnoBanun IlpumepHO#l OCHOBHOW 00pa30BaTENBHON MPOrpaMMBbl HAYAJIBHOTO OOIIETO
0o0pa3oBaHMsl ¥ OCHOBHOTO 0OOIIEro oOpa3oBaHHWs, BHECEHHOH B peecTp 00pa3oBaTeIbHBIX
porpamm , 0JJ0OpeHHBIX (QeaepaTbHbIM y4eOHO-METOIUYCCKUM OOBbEIMHEHHEM TI0 00IIeMy

obOpazoBanwuto (mpoToko oT 8 anpens 2015r. Ne 1/5).

Pabouast mporpamma mo XuMuu Uit 8 Kjacca COCTaBjeHa Ha ocHoBe lIporpamMMbl OCHOBHOTO
o0rrero o0Opa3oBaHUs 110 XUMHH U aBTOPCKOH «I[IporpaMMbl OCHOBHOTO 001Ier0 00pa30BaHus 10
xumun 8-9 Kimaccel» o00meoOpa3oBaTenbHbIX yupexkaeHuid, aBtopel O.C. IN'abpuensn, A. B.
KymmoBa - M: [poda, 2015r. (craHmapTbl BTOPOTO MOKOJEHHUs), COJAEPXKAHUE KOTOPBIX
COOTBETCTBYET TpeOOBaHUsAM (eAepalbHOTO TOCYJAPCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa

OCHOBHOI'O O6I_I_ICFO O6pa30BaHI/IH 10 XMMHUH.

M3ydeHune Kypca OpUCHTUPOBAHO Ha UCIIOIb30BAHUE YUAIIUMHCS YIeOHUKOB «XHUMUs» 8 Kitacc
aBTop O.C.I'abpuensa, U. I'. Octpoymos, C. A. CiagkoB.: Mocksa, « JIpoda», 2019r.
Kypc paccuuran Ha 68 yacoB, Ha m3ydeHue B 8 Kiacce B TeueHHUe 34 y4eOHBIX HECNb B TONY,

(u3 pacuéra 2 yaca B HEJIEIIO).

1.IlnannpyemMsble pe3yabTaThl OCBOCHHS Y4eOHOr0 MpeaAMeTa XHMHUH.

JesTenbHOCT 00pa30BaTEIBLHOTO YUYPEXKIEHUS OO0IIero oOpa3oBaHus B OOYUYEHMH XWUMHUU
JOJKHa OBITh HampaBi€Ha Ha JOCTHKEHHE OOYyYalOUIUMUCS —CIEIYIOIUX AUYHOCHIHBIX
pe3yiomamog:

1) dopMupoBaHHe IEIOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAayKd W OOIIECTBEHHOW MPAKTUKH, YYHUTHIBAIOLIETO COLMAJIbHOE, KYJIbTYPHOE,

SI3BIKOBOE, JTyXOBHOE MHOT000pa3re COBPEMEHHOTO MHPA;

2) BOCIUTAaHUE POCCUICKON TpakIaHCKONM WASHTUYHOCTU: TMaTPUOTH3Ma, VYBAXKEHUA K
OtedecTBy, NPOIIJIOMY M HACTOAIEMY MHOIOHAIIMOHAJILHOIO Hapoaa Poccun; oco3Hanne cBoen
THUYECKOH IIPUHAJICKHOCTH, 3HAHUE UCTOPUH, SA3bIKA, KYJIBTYPBl CBOETO HApOJa, CBOETO Kpasd,

OCHOB KYJbTYPHOTO HACJICAUSA HApPOJ0B Poccuu u YCJIOBCYECCTBA, YCBOCHUC I'YMAHUCTUYCCKUX,



JEMOKPATUYECKUX U TPATUIUOHHBIX IIEHHOCTEH MHOTOHAIIMOHAIBLHOTO POCCHICKOTO OOIIECTRA;

BOCIIMTAaHUC YYBCTBAa OTBETCTBCHHOCTHU U J0JIr'a IICPCI POHHHOﬁ;

3) ¢dopmupoBaHHe OTBETCTBEHHOTO OTHOIICHHS K YYEHHIO, TOTOBHOCTHM M CIOCOOHOCTH
00yJaromuxcss K CaMOpPa3BUTHIO U CaMOOOpPa30BaHUIO HAa OCHOBE MOTHBAIMU K OOyYEHUIO U
MO3HAHUIO, OCO3HAHHOMY BBIOOPY M TOCTPOCHUIO NANbHEHUIICH WHIWBHIYaTbHOW TPACKTOPUU
oOpa3oBaHus Ha 0a3e OPUEHTHPOBKU B MUpe npodeccuit 1 npodhecCuoHaIbHBIX MPEANOYTEHUH,
C y4éTOM YCTOMYMBBIX IO3HABaTEJbHBIX HMHTEPECOB, a TaKKe HAa OCHOBE (OPMHUPOBAHUS

YBAXKUTCIIbHOI'O OTHOLICHUS K TPYAY, Pa3BUTHUS ONIbITA YHAaCTHA B COONUAJIBHO 3HAYMMOM TPYAC,

4) ¢dopMupoBaHHe IEHHOCTH 3J0POBOrO M 0€30MacHOro oOpas3a KU3HU; YCBOCHHE MpPaBHII
WHIUBUIYAJIbBHOTO M KOJUIEKTHBHOTO O€30MacCHOTO TMOBEIACHUS B UYPE3BBIYAWHBIX CHUTYaIHX,

YIrpOXKaroumux XKU3HU U 3JOPOBBIO J'IIO[[GfI, IMpaBUJI IOBCACHU HA TPAHCIIOPTE U HA 1OPOrax;

5) popmupoBaHuE OCHOB IKOJIOTHYECKOMN KYJIbTYPhI, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO
9KOJIOTHYECKOTO MBIIUICHHS, PA3BUTHE OTIBITA YKOJIOTUICCKU OPUECHTHPOBAHHOU PEIICKCUBHO —

OHGHO‘IHOﬁ nu HpaKTH‘ICCKOﬁ ACATCIIbHOCTHU B ) KU3HCHHBIX CUTYAUUIX;

6) dopMupoBaHHEe KOMMYHHKAaTHBHON KOMIIETEHTHOCTH B OOLICHMHM M COTPYIHHUYECTBE CO
CBEPCTHHKAaMM, JAETbMHM CTAapUIero W MIIAJAIIEr0 BO3PAcTa, B3pOCIBIMH B  IIpoLEcce
o0pa3oBaTeNbHON, OOIIECTBEHHO MOJIE3HOW, y4eOHO — MCCIEe0BATENbCKOM, TBOPUYECKOW H

APYyrux BUJAOB ACATCIIBHOCTHU,

Memanpeomemuvimu  pe3yibmamamu OCBOCHUS  BBITYCKHUKAMH ~ OCHOBHOM  IIIKOJIBI
MporpaMMal 110 XUMUU ABJISATOTCA:

1) ymMeHHe caMOCTOSTENbHO ONPEEINThH LIETH CBOEr0 00Y4YeHHMsI, CTaBUTh U (DOPMYJIUPOBAThH JIJIS
ce0s1 HOBbIE 3a7lauil B yu&€Oe U MO3HABATEIbHOM JIEATEIbHOCTH, Pa3BUBATh MOTUBBI U HHTEPECHI

CBOEH IO3HABATEIbHOM ACATCIIbHOCTH,

2) yMeHHE CaMOCTOSITeNbHO IUIAHUPOBAaTh TMYTH JOCTIDKEHHUS Lenedd, B TOM YHUCIE
JIbTEpPHATHUBHBIE, OCO3HAHHO BBIOMpaTh Hanbosee 3¢ (heKTUBHBIE CIOCOOBI peleHus y4eOHbIX U

IIO3HABATCIbHBIX 3aJa4,

3) yMEHHME COOTHOCHTH CBOU JEHCTBHS C IUIAHUPYEMBIMU pE3yJbTaTaMH, OCYILIECTBIIATH
KOHTPOJIb CBOEH JEATEIbHOCTU B IPOLIECCE JOCTUKEHUS Pe3yibTaTa, ONPEAEsTb CIIOCOObI
NeNCTBUI B paMKax MPeJIOKEHHBIX YCIOBUM U TpeOOBaHUM, KOPPEKTUPOBATH CBOU JECUCTBUS B

COOTBETCTBUH C U3MEHSIOMICHCS CHTyaHHCﬁ;



4) ymeHue OlleHUBaTh MPAaBUILHOCTh BHIMOJHEHUs y4eOHOM 3a/1a4i, COOCTBEHHBIE BO3MOXKHOCTHU

€€ pellIeHus;

5) BJIaACHUC OCHOBaMM CaMOKOHTPOJIA, CaMOOLCHKHU, IIPUHATUSA peI_HeHI/Iﬁ N OCYIICCTBJICHUIA

OCO3HAHHOTO BBIOOpA B yUeOHOH M MMO3HABATEILHOW JESTEILHOCTH;

6) yMeHue oOIpelneNnaTb IOHATUSA, CO3/laBaTb OOOOIIEHUS, YCTAaHABIMBATh AHAJOIMU,
KJIaccu(pUIMpoBaTh, CaMOCTOSITEIbHO BHIOMPATh OCHOBAHUS U KPUTEPUU Ui KIacCHU(PUKAIIH,
YCTaHaBIUBATh IIPUYMHHO — CIEIACTBEHHBIE CBS3HM, CTPOUTH JIOTMYECKOE paCCYKICHHUE,

YMO3AaKIUYCHUEC U ACIaTh BBIBOJEI,

7) YMCHHUEC CO3/1aBaTh, IPUMCHATH U Hp606p330BI>IBaTI) 3HAaKH U CUMBOJIbI, MOJACIIN U CXEMbI IJIA

PECUICHUA y‘{e6HbIX H IIO3HaBAaTCJIbHBIX 3aJ1a4,

8) yMeHHne OpraHU30BbIBATh Y4€OHOE COTPYAHUYECTBO M COBMECTHYIO JICSITEIIBHOCTD C YUUTEIIEM
U CBEpCTHUKAMM;, paboTaThb MHAUBUAYaIbHO W B TpYIIeE: HAXOAUTH oOIIee pelieHue u
pazpemiaTh KOHGIMKTHI HA OCHOBE COTJIACOBAHUS MO3UIIMK U yuéTa HHTEpEcoB; GOPMYyIUPOBATH,

apryMEHTHUPOBAaTh U OTCTaUBaTh CBOE MHEHHUE;

9) yMeHHME OCO3HaHHO MHCIIOJb30BaTh pEUYEBBIE CPEICTBA B COOTBETCTBUM C 3ajadyei
KOMMYHHMKAIMKM JUIS BBIPAXXEHHUS CBOMX YYBCTB, MbICIEH M MOTpeOHOCTEW; IUIAHWPOBAHUS U
peryJsiluA CBOEH IEATEIbHOCTH; BIAJEHUE YCTHOM M NHCBMEHHOW PEYbI0, MOHOJIOTMYECKOU

KOHTEKCTHOM PCYbIO;

10) popmupoBanue U pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH UCIIOJIb30BAaHUSI HH(OOPMAITMOHHO —

KOMMYHUKAIIUOHHBIX TCXHOHOFHﬁ;

11) ¢opmupoBanue M pa3BUTHUE DSKOJOTHYECKOTO MBILIUICHHUS, yYMEHHE NPUMEHATH €ro B
[IO3HABATENIbHOM, ~KOMMYHUKAaTUBHOM, COLMAIBHOW MpakTHKE U  HpodecCHOHATbHON

OpUCHTAlU.

Ilpeomemmnvimu pezynbmamamu OCBOCHUS BBITYCKHUKaMHU OCHOBHOM IIKOJIBI IIPOTPAMMBI IO
XUMHH SIBJISIFOTCS

1) dbopmupoBanue MEepBOHAYAIBHBIX CHUCTEMATH3UPOBAHHBIX MPEACTABICHUN O BEIIECTBAX, UX
MPEBPALLCHUAX M MPAKTUYECKOM NPUMEHEHUM; OBJIAJICHUE TNOHATUWHBIM amnlaparoM H

CHUMBOJIMYCCKUM A3bIKOM XWUMHH,;



2) oco3HaHWE OOBEKTUBHON 3HAYMMOCTH OCHOB XMMHYECKOW HAYKH KaK 00JACTH COBPEMEHHOTO
€CTECTBO3HAHMS, XMMUYECKUX IPEBPAIICHUN HEOPraHUYECKHX M OPraHMYECKUX BEIIECTB Kak
OCHOBBI MHOTHX SIBJICHUW JKUBOW W HEXKHUBOH NPHUPOJBI, YIIyOJECHUE NPEICTABICHUNA O

MaT€pHaJIbHOM €IUHCTBE MHpPA,

3) oBiageHME OCHOBAMH XHWMHYECKOM TI'PAaMOTHOCTH: CHOCOOHOCTBIO aHAJM3UPOBATh U
00BEKTHBHO OLIEHUBATh KU3HEHHbIC CUTYAllUH, CBSI3aHHbIE C XUMHEH, HaBbIKaMU 0€3011aCHOTrO
oOpallleHus ¢ BeIECTBAMHU, UCIIOIb3yEMBbIMU B MIOBCEJHEBHOM JKU3HU; YMEHUEM aHAJIM3UPOBATh
U IUIAHUPOBATh SKOJOIMYECKH OE€30MacCHOE IIOBEJAECHHWE B LEISIX COXPAaHEHUs 3I0pOBbs U

OKpYKaroIlEH Cpeibl;

4) ¢QopmupoBaHWe YMEHHUW YCTAaHAaBIUBAaTh CBS3M MCEXKIYy pEAIbHO HAOII0JaeMBIMU
XUMHUYECKUMH SIBIICHUSMH M TIPOLIECCAMMU, MPOUCXOIAIIMMUA B MUKPOMHUPE, OOBACHITH TPUIUHBI
MHOT000pa3usi BEIIECTB, 33aBHCHUMOCTh HMX CBONCTB OT COCTaBa W CTPOEHHUS, a Takke

3aBUCUMOCTDb IIPUMCHCHH BCIICCTB OT UX CBOﬁCTB;

5) HpI/IO6peT€HI/IC OIIbITAa UCITIOJIb30BAHUS PA3JIMYHBIX METOJOB U3YUCHUA BCIICCTB: Ha6J'IIOI[eHI/I$I
3a HX IMPCBpalICHUAMU IIpHU IPOBCACHUN HCECIOXHBIX XHUMHUYCCKUX OKCICPHMCHTOB C

HCTI0JIb30BaHUEM JIAOOPATOPHOTO 00OPYIOBAHUS U IPHOOPOB;

6) (bOpMHpOBaHHe Hpe,Z[CTaBHCHI/Iﬁ 0 3HAYCHHUM XHMHYECKOI HAayKM B PCIICHUU COBPEMCHHBIX
OKOJOTHYCCKHUX np06neM, B TOM 4YHUCJIC B NPCAOTBpAIICHUNU TCXHOICHHBIX M JKOJIOTMYCCKHX

Karactpod.

B pe3synbprare n3yueHus kypca XMMHH 8 Kj1acca B OCHOBHOM IIKO0JI€ BBINIYCKHUK HAYYUThCS:
XapaKTepUu30BaTh OCHOBHBIE METO/IbI TO3HAHUS: HAOII0ICHUE, N3MEPEHUE, SKCIIEPUMEHT;
OIUCBIBATh CBOICTBA TBEPABIX, KUIKHUX, 'a3000pa3HbIX BELIECTB, BBLACIAS UX CYIIECTBEHHbBIE
MIPU3HAKY;

pPacKpbIBaTh CMBIC] OCHOBHBIX XHMHUYECKHX IOHATHH «aTOM», «MOJEKYIa», «XUMUYECKHU
DIIEMEHT», «IPOCTOE BEIIECTBO», «CJIOXKHOE BEILIECTBO», «BAJICHTHOCTBY, «XUMHUYECKas
peakuys», UCIOJIb3Ys 3HAKOBYIO CUCTEMY XUMMUHU,

pacKpbIBaTh CMBICII 3aKOHOB COXPAaHEHUS MAacChl BEILECTB, IIOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOMN TEOPUH;

pa3ianyaTh XUMHUYECKUE U PU3NYECKHE SIBICHUS;

Ha3bIBATh XUMHUUYECKHUE DIIEMEHTHI;

ONpeACIAAThL COCTAaB BCIICCTB 110 UX (I)OpMyJ'IaM;



ONPENENATh BAICHTHOCTh aTOMA 3JIEMEHTA B COEIMHEHUSX;

ONPENIETATh TUIl XUMUYECKUX PEAKIU;

HAa3bIBATh MPU3HAKU U YCJIOBUS MPOTEKAHUS XUMHUECKUX PEAKIIHIA;

BBISIBJIATh NPU3HAKU, CBUJCTEIBCTBYIOIIME O IPOTEKAHUM XHMHYECKOM peakiuu
BBIIIOJIHEHUHM XHUMHUYECKOTO OIbITA;

COCTaBJIATH (POPMYIIBI OMHAPHBIX COSIUHEHHIA;

COCTaBJISITh YPABHEHUS] XUMHUYECKUX PEAKIIHiA;

coOiroaaTh npaBuia 6€30MacHoOi paboThI MPU MPOBEACHUU OTIBITOB;

M0JIb30BATHCS J1A0OPATOPHBIM 000PYIOBAHUEM U TIOCYI0MH;

BBIUNCIISTh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELIECTB;

BBIYHUCIISITH MACCOBYIO JIOJIIO XMMHUYECKOTO 3JIEMEHTA 110 ()OPMYJIe COSAMHEHUS;

npu

BBIYUCIATHh KOJIMYCCTBO, 00BEM HIIH MacCCy BeIIECTBA IO KOJIUYCCTBY, 06’beMy, MaccCe pearcHToB

HJIU ITPOAYKTOB PCaKIUU.



Coaepxanne kypca «Xumus. 8 kiaace»
(2 u 6 Hedemo,; 6ceco 68u)

HavajbHble IOHATHSA U 3aKOHBI XMMHH

Tena u BemecTBa. CBONCTBA BEIIECTB. DTAaTOHHBIE (PU3NYECKHE CBOMCTBA BEIIECTB. MaTepuabl
U MatepuajgoBeeHue. Poib XMMUU B KHU3HH COBpeMEHHOro obmiectBa. OTHOIIEHHE 00IEecTBa K
XUMUHU: XeMOopuus u xemopoOous.

Mertonpl u3ydeHuss xumuu. HaOmogenuwe. OxcnepumeHT MoaenupoBanue. Mogenu
MaTepuaibHbIC U 3HAKOBBIE UM CUMBOJIbHBIE.

I'azel. JKunkoctu. TBEpapie BemecTBa. B3auMHubIe iepexoasl MEXKIy arperaTHbIMUA COCTOSIHUSIMU
BEIIECTBA: BO3rOHKa (cyOnumanus) U JecyOnuManusi, KOHJEHCAUUs U HUCIHapeHue,
KPUCTAJIIIN3aLMs U IUIABICHUE.

®uznyeckue sBIeHUS. YUCThIe BellecTBa U cMecH. [ 'OMOreHHbIe U reTeporeHHble cmecu. Cmecu
razooOpasuble, kuakue u TBEpAbIe. CrnocoOBl pa3feneHust CMecel: TMeperoHKa, Win
JUCTWUIALMS,  OTCTauBaHWe, (uUIbTpOBaHME,  KpUCTAUIM3allUig  WJIM  BbIIApUBaHUE.
Xpomarorpadus. [Ipumenenue 3TUx cnoco6oB B 1a00paTOPHOM MPaKTUKE, HA IPOU3BOJICTBE U B
OBITY.

XUMHYECKHUE MEMEHThI. ATOMBI U MOJIeKYJIbl. [IpocThie U cioXkHbBIE BelecTBa. AJIOTPONUS Ha
npumMepe Kucinopoga. OCHOBHBIE NTOJIOKEHHSI aTOMHO-MOJIEKYIISIpHOTO yueHus. Monsl. BemecTsa
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHS.

3HaKku (CUMBOJIBI) XMMHUECKHUX 371eMEeHTOB. MHpopMalus, KOTOpYI0 HECYT 3HAKHM XMMHUYECKHUX
AJIIEMEHTOB. OJTUMOJIOTHS Ha3BaHUM HEKOTOPBIX XHMHUYECKUX 3JeMeHTOB. Ilepuonmyeckas
TabauIa XumMuueckux seMeHToB . . MenzeneeBa: KOpOTKONEPHOAHBIN U JUTMHHONIEPUOIHBIN
BapuaHThl. [lepuoabl u rpymnmnel. ['maBHas W moOodHas moArpynmsl wid A- u b-rpynmsl.
OTtHocuTeIbHAs aTOMHAs Macca.

Xumnueckue (opmynsl. MHaekesl n ko3@duiuentsl. OTHOCHTENbHAS MOJIEKYJsSIpHaAs Macca.
MaccoBast 10511 XUMHUYECKOro »3JeMEHTa B coeluHeHMH. VHopmanus, KOTOPYI HECyT
XUMHYECKHE (HOPMYJIBI.

BanentHocts. CTpyKTypHBIE (OpMYiIbl. XUMUYECKHE JIEMEHTHI C MOCTOSIHHOM M IepeMeHHOU
BaJICHTHOCTBIO. BBIBOJ (opMyibl coelMHEHUs MO BaJeHTHOCTH. OrpeneieHre BaJeHTHOCTH
XHMHYECKOTO »dJemMeHTa 1o ¢opmyne BemectBa. CocTaBieHHWE Ha3BaHUN COCIUHECHHM,
COCTOSIIIIUX W3 ABYX XUMHYECKHMX 3JIEMEHTOB, 110 BAaJEHTHOCTH. 3aKOH IOCTOSIHCTBA COCTaBa
BEILECTB.

Xumuueckue peakiuu. PeareHTbl M NMpOAyKThl peakuuu. [Ipu3HAKM XMMHMYECKUX DPEaKIHM.
VenoBuss HMX NpPOTEKaHWs M NpeKpalieHds. Peaknum ropeHus. OK30TEpMHYECKHE U

SHAOTCPMUYCCKUC PCAKIIUU.



3aKOH COXpaHEHMs MacChl BEIIECTB. XHUMHYECKHE ypaBHeHHUs. COCTaBICHHE XMMHYECKHX
ypaBHeHHA. MHpOpMaIus, KOTOPYIO HECET XUMUYECKOE YpaBHEHHE.

Knaccugukanuss XUMUYECKUX pEaKkIUil MO COCTaBy W YHCIY PEareHTOB M MPOAYKTOB. THIIBI
XUMHUYECKMX peakuuid. Peakuumm coeauHeHUs, pas3ioKeHUs, 3aMelleHuss U oOMeHa.

KaranusaTopsl u kaTanus.

JemMoHCTpanmu.

) Kosmekuust MaTepuanoB U U3EIUI U3 HUX.

[] Monenu, ucrojib3yeMble Ha ypokax (pusuku, Ouosnoruu u reorpadpuu.

[1 O6bEMHBIE U MIAPOCTEPKHEBBIE MOJIETH HEKOTOPHIX XMMHUECKHUX BEIIECTB.

[] Moaenu KpUCTaNTMYECKUX PEUIETOK.

] Cobupanue mpudopa AJis MOoTydeHHs Ta3a U IPOBEpPKa €ro Ha TePMETUYHOCTbD.

[] Bozronka cyxoro JjibJia, 1oJa Wid HaQTaJInHa.

[J ArperatHble COCTOSIHUSI BOJIBI.

[J] Pazzenenune AByX HECMEIIUBAIOIIMXCS KUAKOCTEW C MOMOILBIO IETUTEIbHON BOPOHKH.
[ ductumsitop u ero padoTa.

] YcranoBka ais GpuiibTpoBaHus u e€ padoTa.

] YcTaHoBKa /17151 BeITapuBaHus U e€ padoTa.

) Konnekuust OBITOBBIX TPUOOPOB AJist GUIBTPOBAHUS BO3IyXa.

[1 Pa3nenenue kpacsiero BemecTsa ¢piaoMactepa ¢ IOMOIIbI0 OyMakHOH XpoMaTorpaduu.
[] Monenu aJuioTpONMHBIX MOIU(GUKAIIUN YTIIepOia U CephI.

(] ITomyuyeHue 030Ha.

() Moprpers: . 5. Bepuemnyca u J. M. Menzeneesa.

[1 KopoTkomepuoaHbIi M AJWHHONEPUOIHBIM BapuaHTel llepmonnueckoit cucremsr 1. U.

Meuneneena

[1 KoHcTpynpoBaHHe MIapOCTEPKHEBBIX MOJIENIEH MOJIEKYIL.



[J Anmapar Kunma.
[] Pa3noskeHne OMxpoMara aMMOHHUSI.

] T'opeHue cepbl 1 MarHUEBOM JICHTBI.

[J Iloptpetst M. B. JlIomonocoBa u A. JI. JlaBya3be.
1 OnBITH, HIUTIOCTPUPYIOLINE 3aKOH COXPAHEHHUS! MAaCChI BEIIECTB.

[] T'openue ¢ocdopa, pacTBOpeHUE MPOIYyKTa TOPEHUS B BOJE M UCCIIEIOBAHHE MOTYy4YEHHOTO

pacTBOpa JAKMYCOM.
[J B3aumogeiicTBHUE COITHON KUCIOTHI C IIMHKOM.

[ Ionyuenue runpokcuna meau(ll) u ero paznoxeHue npu HarpeBaHHUH.

IpakTn4yeckne padoTbl.
1. 3nakoMcTBO ¢ JabopaTopHBIM 000pyaOBaHueM. [IpaBuiia TeXHUKH 0€30MMacHOCTH Ipu padoTte
B KaOuHeTe xumuu. Hekoropslie BuabI padoT.

2. AHanu3 nouBsl (aHaJIOT paboThl «OUYNCTKA IOBAPEHHOU COJINY).

BaskHeiilue npeacTaBuUTe Il HeOpraHu4veckux BeuiecTB. KosimuecTBeHHbIe OTHOIIEHUSI B
XUMHH

CocraB Bo3nyxa. Ilonarue 06 oObemHOMN 1o0je () KOMIIOHEHTa MPUPOAHON ra3oBOW CMecH —
BO3ayxa. PacueT o0bemMa KOMIIOHEHTA ra30BOM CMECH 10 €r0 00BEMHOM J10J1€ U HA00OPOT.
Kucnopon. O3zon. Ilomyuenue xkucnopoma. CobupaHue U pacro3HaBaHHE KHCIOPOJA.
XI/IMI/I‘-ICCKI/IG CBOI\/'ICTBa KHCJIOpOI[a: BSaHMOHeﬁCTBHG C MCTaJlllaMH, HEMETaJJIaMH U CJIIOKHBIMH
BemectBamu. [Ipumenenne kucinopoaa. KpyroBopor kucinoponaa B npupojie.

Oxkcunsl. O6pa3oBaHKe Ha3BaHHUM OKCHUIOB MO UX Gopmynam. CoctaBneHue GopMys OKCUAOB MO
ux Ha3BaHuAM. [IpeacTaBuTeIN OKCUIOB: BOJA M YTJIEKUCIBINA Ta3, HETAIIEHAs U3BECTh.

Bonopon B mpuposge. ®Puzmyeckne W XHUMHYECKHE CBOMCTBA BOJOPOJA, €ro MOIyYeHUE U
IPUMCHEHHE.

Kucnotsl, ux coctaB u ux knaccupukamnus. Maaukaropel. Tabnuna pactBopumoctu. ComnsiHast U
CEpHas KHCIIOTHI, X CBOWCTBA U IPUMEHEHHUE.

Conn, UX cOCTaB M Ha3BaHWsA. PacTBopuMOCTh cosieil B Boze. [IpeacraBurenu comem: XJIopua

HaTpus, KapOoHaT HAaTpHs, pocdaT KaabIus.



[Tocrosiunass ABoranpo. KonmnuectBo BemiectBa. Moisib. Mossipasi Macca. KpaTHble eTUHUIBI
U3MEPEHHST KOJIMYECTBAa BEUIECTBA — MWUIMMOJIb U KWJIOMOJb, MWUIMMOJIIpHAs U
KHJIOMOJISIpPHAsI MacChl BEIIECTBA.

PacueTsl ¢ wuCHoib30BaHWEM IOHATHA «KOJWUYECTBO BEIIECTBa», «MOJISIpHAs Maccay,
«IOCTOSTHHAST ABOTaIpO».

3akon ABoragpo. MomsipHblid 00beM Ta3000pa3HbIX BemmecTB. OTHOCUTENbHAS TUIOTHOCTh
OJIHOTO Ta3a Mo APyromy.

KpartHble equHUIIBI U3MEPEHHUS — MUJUIMMOJISIPHBIA M KHJIOMOJISIPHBIN 00bEeMBI ra3000pa3HbIX
BEIIECTB.

Pacuetsl ¢ ucnosib30BaHUEM MOHSATUN «KOJIMYECTBO BEIIECTBA», «MOJISIPHAS MACCay, «MOJISIPHBIN
00bEM razoBy, «IIOCTOSTHHAS ABOTAAPO».

PacueTsl ¢ HCTTOIBL30BaHMEM TIOHATHI «KOJUYECTBO BEIICCTBAY», «MOJISIpPHAS Maccay, «MOJISIPHBIN
00bEM razoBy, «4UCI0 ABOTAIPOY.

I'unpochepa. KpyroBopor Boasl B mpupone. PuU3WYecKue W XHUMHUYSCKHE CBOWCTBA BOJBI:
B3aUMOJCHCTBHE C OKCHIAMHM.

OcHoBaHusI, UX COCTaB. PacTBOPUMOCTh OCHOBaHMUIA B Bojie. VI3MeHEHUE OKpaCKU WHIMKATOPOB B
niesouHou cpeze. [lpeacraBurenu menoyeii: THAPOKCHIBI HATPHUS, KA U KaJIbITHS.
PactBopurens n pactBopéHHOe BemecTBo. PacTBopsl. PactBopenue. I'mapatel. MaccoBast nois
pacTBOpPEHHOTO BeliecTBa. Pacdersl, CBS3aHHBIC C MCIOJb30BAHUEM TOHSITHS «MaccoBas JOJIS

paCTBOpéHHOl"O BCIICCTBa».

JdemMoHCcTpaumu.

[1 Onpenenenne coaepKaHus KACIOPOIa B BO3IyXE.

[] ITonydeHue KUCIOPO/Ia pa3ioKeHUEM NIepMaHTraHaTa Kalus U MepoKCHIa BOAOPOIa.
[1 Cobupanue METOJ0M BBHITECHEHHUS BO3/TyXa U BOJIBL.

[J PacriozHaBaHue KUCIOpOAA.

[ T'openue maruus, xenesa, yrisi, cepsl 1 pocdopa B KHCIOpOIE.

[ Komnnekuust OKCHI0B

[1 Ilony4yenue, coOMpaHne u pacro3HaBaHUe BOJIOPOIA.

[J I'openue Boopoa.
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[ B3aumopetictBue Bogopoza ¢ okcuaoM meau (11).

[ Kosutekusi MUHEpaJIbHBIX KHCTIOT.

(] IIpaBuito pa30aBieHUs CEPON KHCIOTHI.

[] Komnmekmus conei.

[] Tabnuua pacTBOPUMOCTH OCHOBAHUM, KUCJIOT U COJIEH B BOJE.

] HexoTopblie METaJLJIbl, HEMETAJUIBI U COSTMHEHUS KOJIMYECTBOM BelllecTBa B 1 MOJIb.
] Mopenb MOJISIpHOTO 00beMa Ira3000pa3HbIX BEIIECTB.

[0 Komnekius OCHOBaHUH

IpakTn4yeckne padoThbl.
3. [lomyuenue, cobupanue u pacro3HaBaHUe KUCIOPO/a.
4. Ilonyuyenue, cobupaHue U pacro3HaBaHue BOJOPOAA.

5. IIpuroroBieHue pacCTBOPOB COJIEH € UX 33JaHHON MacCOBOM JTOJIEH.

OcCHOBHBIE KJIaCChI HEOPraHMYECKUX COeMHEeHUI

O06o0menne cBeneHui 00 OKCHAax, MX Kiaccu(UKaIMy, Ha3BaHMSIX U cBoicTBax. CrocoObl
MOJIyYEHUSI OKCH/IOB

OcnosaHnus, wx Kiaccuukamusi, Ha3BaHUS W CBOMCTBa. BzaumopeiicTBue ¢ KHUCIOTamH,
KUCIOTHBIMH OKCHUJAMH M CONIAMU. PasnoskeHue HepacTBOPUMBIX oOcCHOBaHUH. CrocoObl
MOJTYy4YE€HUS] OCHOBAHUM.

Kucnomwvr, wx xnaccubukamuss u HazBaHus. OOmMe XHWMHUYECKHE CBOMCTBA KHCIOT.
B3auMopeiicTBue KHCIOT € MeTallaMHU. DJIEKTPOXUMHUYECKUU psAJ HANpsHKEHUH METalIoB.
B3aumopeiicTBUe KUCIOT C OKCHUJIaMU METaJIOB. B3anMojeiicTBre KUCIOT C OCHOBaHUSIMU —
peakiusi HeWTpanu3auuu. B3aumozeiicTBue kuciot ¢ consMu. [lonmydeHue OGeCKUCIOPOIHBIX U
KHCIIOPOJICO/IEPIKALIUX KHUCIIOT.

Conu, nx knaccuduKalus u cCBoicTBa. B3anmoeicTBue comeit ¢ MetamiaMu, 0COOEHHOCTH ITUX
peakuuid. BzaumoaencTeue coiel ¢ COJIsAMH.

['eHernyeckue psapl MeTaljja M HeMeTalia. [eHeTHueckas CBA3b MEXIy KilaccaMu

HCOPTaHNYCCKUX BECIICCTB.
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IIpakTyeckue padoTnl

6. Penienne skcriepMMEHTaIbHBIX 3a7ad.

Iepuonuveckuii 3akon u Ilepuoguveckass cucrema xumMu4yeckux -3jementos JI.H.
MeHnpesieeBa U CTpOeHHE aTOMA

Ecmecmeennvie cemeiicmea Xumuueckux 271eMenmog: WIEIOYHbIE U ILEJI0YHO3EMEIbHBIE
METaJUIbl, TAJIOTeHBI, HHEPTHBIC (OJ1aropoaHbie) Ta3bl. AMPOTEpHOCTh. AM(OTEpHBIE OKCHABI U
ruapokcubl. KoMiekcHbie cou.

Omxpovimue J]. U. Menoeneesvim Ilepuoouueckoeo saxona u co3nganue uMm lleprommueckoit
CHUCTEMBI XUMHYECKHUX JIEMEHTOB.

Amomul kak popma cywecmeosanus xumuieckux snemermos. OCHOBHbBIE CBEJICHUSI O CTPOCHUU
aToMOB. JloKka3aTenbCTBa CIOXKHOCTH CTpoeHHs aToMoB. OmbiTel Pesepdopma. [lnanerapuas
MOJIeIb CTPOCHHUS aToMa.

Cocmas amommnuix s0ep: NPOTOHBI, HEUTPOHBL. OTHOCUTENIbHAS aTOMHasi Macca. B3auMocBsi3b
MOHSITUH «IIPOTOH», KHEUTPOHY, KOTHOCUTENIbHASI aTOMHAsI Maccay.

Muxkpomup. Dnektponbl. CTpoeHHE 3IEKTPOHHBIX YPOBHEH aTOMOB XHMHUYECKUX 3JIEMEHTOB
NoNe 1-20. [TonsiTue 0 3aBEpPIICHHOM 3JIEKTPOHHOM YPOBHE.

Hzomonvl. @®usndeckuil cmpicn cumBoiuku llepuonnueckoit cucrembl. CoBpeMeHHas
dopmynupoBka Ilepuoguueckoro 3akoHa. l3MeHeHUs CBOWCTB DJIEMEHTOB B MEpPHOJAX U
rpynnax, kak QyHKIHS CTPOEHUS dJIEKTPOHHBIX 000JI0UEK aTOMOB.

Xapakmepucmuka d1emMeHma-memania U JdleMeHma-HemMemania TO UX TOJIOKEHHUI0 B

Ilepnonnueckoi cucreMe xuMuyeckux emeHToB /. 1. Menneneesa.
JleMoHCTpAaLUK.

[ Paznuunbie GOpMBI TAOIUI] TEPUOTUUECKON CUCTEMBI.

[] MonenupoBanue nocrpoenus [lepnoandeckoit cucremst 1. 1. Menneneesa.
] Monienn aToMOB XUMHUYECKHX AJIEMEHTOB.

[1 Mozgenu aToMOB 3JIeMeHTOB 1—3-T0 TIepro10B

Xumuyeckas cBsi3b. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIC PEAKIIUH.

Hounas xumuueckas cés3v. I/IOHBI, 06pa3OBaHHBIe aToMaMH{ METaJIOB M HeMeTamIioB. CXEMBI

00pa3oBaHMsI MOHHOM CBSI3M JUIsl OMHAPHBIX coeqUHEHHM. VIOHHbIe KpUCTAIINYEeCKHe PEIETKH U
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(du3HYecCKue CBOWCTBA BEIIECTB C ITHUM THUMOM peméToK. [loHsTHe 0 QOopMyIbHOU eAMHUIE
BELIECTBA.

Kosanenmmnaa xumuueckas c6a3b. DIEKTpOHHBIE U CTPYKTypHble (opmynsl. [lonstue o
BajieHTHOCTH. KoBajieHTHas HemossipHas cBsA3b. Cxembl 00pa3oBaHMsl KOBAJCHTHOM CBSI3U JJIS
OMHApHBIX coequHEeHH. MoJekynsapHble U aTOMHbBIE KPHUCTaUNIMYeCKUue PeméTku, U CBOMCTBa
BELIECTB C ITUM TUIIOM PELIETOK.

OnekmpoompuyamenvHocms.  Pan  snekTpoorpunarenpHoctd.  KoBajeHTHas — mossipHas
XuMHu4deckast cBs3b. Jumnomns. CxeMbl 00pa3oBaHMs KOBAJIEHTHOW MOJISIPHOM CBSI3U 111 OMHAPHBIX
COoeIMHEHUN. MOJEeKyJIsSIpHbIE U aTOMHbBIE KPUCTAJUIMYECKHE PEHIETKH, U CBOMCTBA BELIECTB C
9TUM THUIIOM PEIIETOK.

Memannuyeckas xumuueckas c6sA3b W METAJUIMUECKas KpUCTaIMueckas pemérka. CBoiicTBa
BEILECTB C TUM TUIIOM pelIETOK. EnnHas npupoaa XuMUYECKUX CBS3EH.

Cmenenv okucnenus. CpaBHEHUE CTENEHUM OKHUCIEHMS M BaleHTHOcTU. lIpaBuna pacuéra
CTETIeHEH OKUCIIEHUS 10 (POopMysIaM XUMHUYECKUX COCTUHEHUN.
Oxucaumenvro-eoccmanosumenvuvie peakyuu. OnpeneneHue CTENeHeW OKUCIEHMS  JUIs
9JIEMEHTOB, OO0pa3yIoIIUX BEIIeCTBA pa3HbIX KiaccoB. Peaknuum HOHHOrO oOOMeHa U
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIE peakuuu. OKHUCIUTENbh U BOCCTAHOBUTENb, OKUCICHUE U
BoccTaHoBjeHHE. (CoCTaBlieHUE YpaBHEHUH OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PpPEaKLIUN
METO/IOM 3JIEKTPOHHOTO OajaHca.

JleMoHCTpALUK.

1 BuneodparmeHTsl U cnaiinel «loHHas XUMHYeCKast CBSA3bY.

[] Kosuteknyst BEIECTB C HOHHOW XMMHUYECKOH CBS3BIO.

[] Monenu HOHHBIX KPUCTAIUIMYECKUX PEIIETOK.

] BuneogparmenTs! u crnaiiabl «KoBaneHTHass XUMUYECKast CBSI3bY.

[ Kosmexnust BEmecTB MOJIEKYJIIPHOTO M aTOMHOT'O CTPOCHHUSL.

[] Monenu MOJEKYISIPHBIX M aTOMHBIX KPUCTAIUNIMYECKHUX PEIIETOK.

] BuneogparmeHTs! U crnaiabl «MeTanaiudyeckass XUMAYecKasi CBS3b).

[ Kommnexuust «MeTauisl U CIUIaBbI».

[ B3aumoeicTBUE IMHKA C CEPOM, COSTHON KUCTI0TOH, xinopunom meau (1I).

[ 'opeHne Maruus.
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[] BzauMojencTBue XJIOPHOM U CEPOBOJOPOTHOM BOIBI.
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I'PA®UK ITPOBEJAEHUS KOHTPOJIBHBIX U IPAKTUYECKHUX PABOT B 8

KJIACCE

KonrtponbHbie paboThI

[IpakTuueckue padboTsl
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TeMaTnuyeckoe MIIAHMPOBaHUE Kypca 8-ro kjiacca
(2 4 B HEOEMIO, BCero 68 u)

Ne
Ne
Ypo
Ka
n/n

Tema ypoka

Koa

JIeMeHT COAepKAHMS

XapakTepucTHKa OCHOBHBIX
BU/I0B AesITeJIbHOCTH
o0yyamomuxcsi (Ha YypOBHe
yueOHBIX /1eiicTBHI)

Jara

HepBOHa‘laJIbele IMOHATH

s1 1 3aK0HBI XumMuu (20 4)

1 [Ipenmer xumun. Poib 1 Tema m BemectBa. CsoiictBa | Ob6wscHamo, 4910 peIMETOM
XMMUH B )KU3HA BEILECTB. OTanoHHbIE | U3YIEHUS XUMUH SBIISIFOTCS
4esoBeKa ¢usnueckue CBOWCTBa | BemlecTBa, MX CBOHCTBA M HX

BellecTB.  Marepuansl W | IpeBpallieHHs.

MaTepuagoBeICHUE. Ponw | Paznuuams Tema W BeIECTBa,
XUMHH B JKM3HHU | BElIecTBa U MaTE€pHAIBbL.
COBPEMEHHOI0 oOwectBa. | Yemanasnusamo NPUYUHHO-
OtHomieHue  of0IiecTBa K | CleACTBEHHBIE CBSI3H MEXIY
XUMUH: xeMomus U | cBoiicTBAaMHM  BeIECTB M HUX
xeMo(oousl. MIPUMECHECHUEM

Jemoncrpanuun. Komekmms | Xapakmepuszoéams TONOXKATEIBHYIO
MaTepuagoB W W3ACIMH U3 | U OTPUIATENBHYIO pOJb XHMHH B
HUX. JKH3HN COBPEMEHHOTO O0IIECTBa.
JlaGopaTopHble onbIThI. 1. | Apeymenmuposams CBOE OTHOLICHHE
O3HakoMJIEHHE C KOJUIeKIHeH | K xeModuiuu U xeModoouu.
J1a60PaTOPHOMN MOCY b

2 Meronbl U3yueHuUs 1 Meronel u3ydeHuss Xumuu. | Xapaxmepuzosamo OCHOBHBIE

XUMUH HaGmonenue. OKCHEPUMEHT | METOABI  M3YyYEHHS  €CTECTBEHHO-
MonenupoBaHue. Mopenu | Hay4HBIX JUCLUILIMH.
MaTepuajibHbBle U 3HAKOBbIC | [Ipusodums HIpUMEPHI
WJIN CUMBOJIBHBIE. MaTepualbHbIX M 3HAKOBBIX HWIIU
JdemoncTpanuu. Mopenn, | cMMBOIBLHBIX MOJEIIEH,
UCTIONIb3yeMblE Ha  YPOKax | MCIIONB3yeMBIX Ha YpPOKax (HU3HKH,
(huzukwy, Ouosorun u | Ouomoruu u reorpaduu.
reorpapun. OOwvémHBIE U | Cobupams 00BEMHBIC "
IapOCTEPKHEBBIC MOJIET | IIapOCTEeP KHEBHIC MOJIEIH
HEKOTOPBIX XMMHYECKHX | HEKOTOPBIX XUMUYECKUX BELIECTB
BEIIECTB. Mognenn
KPUCTAJIIMYECKUX PEIIETOK

3 ArperaTHbIE COCTOSTHUSA 1 I'azer.  XKuaxoctu. TwEpasle | Paznuuamo TpHU arperaTHbIX
BEIIIECTB BEIIIECTBA. B3anMHBIE | COCTOSIHUS BEIIECTBA.

Mepexoabl Mexny | Yemanasnusamo B3aMMOCBSI3U
arperaTHpIMM  COCTOSIHMSIMH | M@XJy HHMH Ha OCHOBE B3aMMHbBIX
BEIIIEeCTBA: BO3TOHKA | mepexooB.

(cyOmumanus) u | Unrrocmpuposame 3TH  TIEPEXOIBI
Jecyonumanusi, KOHICHCAIMs | MPUMEpPaMH.

u ucnapenue, | Habrwooams XAUMU9eCKAN
KPHUCTAITU3aLNs U | 9KCHEepHMEHT W Oenamb BBHIBOJBI Ha
TUTaBJICHHE. OCHOBE HAOJIOICHNI
Jdemoncrpamun. Cobupanue

npubopa A7 MOTydeHHus rasa

u poBepKa ero Ha

TEPMETUYHOCTb. Bosronka

CyXOro JbJga, HOJa WIIH

HadTaIIHA. ArperaTHble

COCTOSIHHS BOJIBL.

JlaGopaTopHble ONBITHI. 2.

IMpoBepka  mpubopa s

MOJTyYCHHS ra3oB Ha

TrepMETHYHOCTD

4 IMpakTryeckas padbora 1 3HAKOMCTBO C Ja0OpaTOpHBIM | Pabomams c 71a00PaTOPHBIM
Ne 1 000py/IOBaHUEM. 000py/I0BaHHEM M HarpeBaTeJIbHBIMU
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[IpaBuna TEXHUKHU
OezomacHocTn npu pabote B
kabunere xumun. Hekotopbie
BUJIBI Pa0OT.

npubopaMH B COOTBETCTBHHM  C
MPaBUJIAMHU TEXHUKH OC30TACHOCTH.
Beinoansamo mpocTenme
MaHHUNYJSAIUE € J1a0OpaTOPHBIM
000pyIOBaHUEM: C J1a0OPATOPHBIM
IITATHBOM, CO CITUPTOBKOMU

duznveckue siBICHUS B
XUMHUH KaK OCHOBa
paszaeneHus cmecei

dusnueckue SIBJICHUS.
UucTele BEHIECTBA U CMECH.
I'oMoreHHBIC M TETEPOTCHHBIC
cmecu. CMecu Tra3000pa3Hble,
)kuakue U TBEpabie. CrocoOb!
paszaeneHus cMeceii:
TIepPEeTOHKA, VI TUCTHIIISAIHS,
OoTCTanBaHHe, (PHIBTpPOBaHUE,

Pasnuuame ¢usnveckue u
XUMHUUYECKHE  SIBJICHUA, YHUCTHIE
BEIIECTBA U CMECH.
Knaccuduyuposame cmecn.
Ilpusooumu TIPUMEPBI cMeceit
Pa3IMIHOTO arperaTHOTO COCTOSHHS.
Yemanasnuseamo MIPUYHHHO-
CIICZICTBEHHBIC CBSI3U MEXITY

KPHUCTAITU3ALNS win | ¢usngeckuMu CBOICTBaMM BEILECTB
BBITTApUBAHUE. cMecH M criocobamMM HX paszieleHHsI.
Xpomarorpadusi. Paznuuams  ux, onucvieamv U
IIpumeneHue 3THX CIOCOOOB B | xapaxmepuzosams MPaKTUYECKOe
nabopaTopHON TpaKkTUKe, Ha | 3HaYCHUeE.
MIPOU3BOJICTBE U B OBITY.
demoncrpanuu. Pasnenenue
JBYX HECMEIINBAIOLINXCS
JKUJKOCTEH € MOMOIUIBIO
JIETTUTEIbHOM BOPOHKH.
Juctumnatop u ero pabora.
YcraHoBka histt
¢unbTpoBaHus u e€ pabora.
VYcraHoBKa 1 BbIIApUBAHUS
u e€ padora. Kosmrekius
OBITOBBIX ~ NPUOOPOB ISt
(unpTpOBaHMS BO37yXa.
Paznenenue KpacsIero
BemecTBa  ¢uiomacrtepa ¢
MIOMOIIBIO OymaxxHOM
xpomarorpaduu.
JlaGopaTopHble ONBITHL. 3.
O3HakoMJIeHUE c
MHUHEpaJIaMH, 00pa3yonMu
rpanut. 4. IlpuroroBieHune
reTEPOreHHOM cMecu
MOPOIIKOB CEPhI M JKeie3a U
UX pa3JieNeHue.
IIpaxkTrueckas pabora AHanu3 NoYBHI Pabomams c n1abopaTOpPHBIM

Ne 2 (anasor paboTsI
«OuncTKa TOBapEeHHOM
COJIN»)

000pyIoBaHHEM M HarpeBaTeIbHBIMU
mpubopaMH B COOTBETCTBHHM  C
MpaBHJIaMU TEXHUKH 0€3011acHOCTH.
Buinoanams mpocreiimive npuEMBI
oOpamieHus c nmabopaTOpPHEIM
000pyIOBaHUEM: BOPOHKOH,
(GUIBTPOM, CIIUPTOBKOM.

Habniwooams 3a cBOlicTBaMU BELIECTB
W SIBICHUSIMH, TPOMCXOMSIIUMH C
BEILIECTBAMH.

Onucvigams XUMUYECKUI
9KCIIEPUMEHT C MOMOIIBI0 PYCCKOTO
(poaHOTO) sI3bIKA U SI3bIKA XUMHH.
Jenamv BBIBOABI MO pe3yJbTaTaM

HpOBCﬂéHHOFO OKCIICPUMCEHTA

ATOMHO'MOHCKyHﬂpHOG XuMudeckue JJICMCHTHEI. 06b}lCHﬂmB, YTO TaKOe XMMUYECKUH
Y4€HHUC. XuMuaeckue ATOMEI u MOJICKYIJIbI. | DJICMCHT, aToM, MOJICKYJIa,
OJICMCHTBI HpOCTLIG )41 CJIOKHBIC | aJJIOTpONMs, NOHBI.
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BeIlleCcTBa. AJJIOTpONHUSl Ha

Paznuuams IIPOCTBIE MW  CJIOXHBIC

npumepe KHCJIOPOJIa. | BEIIECTBA, BEIIECTBA MOJIEKYJISIPHOTO
OcHOBHEBIE MIOJIOKEHUS | U HEMOJIEKYJISIPHOTO CTPOCHUS.
aTOMHO-MOJIEKYJIIPHOTO Yemanasnuseamo MPUYUHHO-
yuenus. HMousl. BemectBa | ciencTBEHHBIE CBSA3H MEeXIY
MOJIEKYJISIPHOTO M | COCTaBOM MOJIEKYJl U CBOHCTBaMU
HEMOJIEKYJISIPHOTO CTPOCHUS. AJUTOTPOIHBIX MOTU(pUKATHN
JdemoHcTpanuu. Mogenu | xkucimopopa.

JUTOTPONHBIX  Moaupukanuii | Popmyauposams OCHOBHBIE
yraepona u cepsl. [loydeHne | MOMOKEHUS aTOMHO-MOJIEKYJISIPHOTO
030Ha. YUICHHS

8-9 | 3Haku XMMHUYECKUX 3HaKu (cumBomel) | Hazvieams W 3anucvléams  3HAKA
JJIEMEHTOB. XUMHYECKIX JIEMEHTOB. | XUMHYECKUX 3JIEMEHTOB.
Ilepuognueckas Nudopmanus, KoTopyto HecyT | Xapaxmepuzoeams ~ MHPOPMAIHIO,
TaOIUIa XUMAIECKIX 3HAKH XUMHYECKHX | KOTOPYIO HECYT 3HAKH XUMHYECKHX
anemenToB /J1. U. 3JIEMEHTOB. OTUMOJIOTHS | 3JIEMEHTOB.

Mengeneesa. Ha3BaAHUU HEKOTOPBIX | Onucvigams  CTPYKTypy — TaOIHIBI
XUMUYECKHUX 3JIEMEHTOB. | XUMHUYECKUX 9JIEMEHTOB JING N
[Mepronnueckas tabnuua | Menzeseesa.
xumuueckux snemeHToB . U. | O6wacuams STUMOJIOTUYECKUE
MenpeneeBa: Hadajla  Ha3BaHHH  XHMHYECKHX
KOPOTKOTICPUOTHBIH ¥ | DIIEMEHTOB U WX OTACIBHBIX TPYIIIL.
JUTHHHOTICPUOTHBIH Paznuuams  KOpOTKONEPUOHBIN U
BapHaHTHI. [epromsr U | IIMHHOIICPHOIHBIN BapHaHTHI
rpynmel. [aBHas u mobouHas | IMepuommueckoit cuctemsr J[.  H.
noarpynnel wi A- u b- | Menneneesa
IPYIIIBL. OTtHOCHUTEbHAS
aTOMHas Macca.
Jdemoncrpamun.  IlopTpers
M. . Bepuemuyca u JI. W.
Menpeneesa.
KopoTtkonepuoasrit u
JUTHHHOTICPUOTHBIN BapHAHTHI
[lepnoguueckoit cucremsr [l.
W. MeunneneeBa
10- | Xumudeckue GOpMyIIBI Xumuaeckne dopmynsl. | Omobpascams cocTaB BeUIeCTB C
11 Wunekcel U KOA(pOUIMEHTHI. | ITOMOMIBI0 XUMAYECKHX (hopMyIT.
OTHOCHTENbHAS Paznuuame HWH/ICKCHI u
MOJICKYJISIpHAS Macca. | K03(QQUITHCHTSL.
MaccoBast noist xumudeckoro | Haxooume OTHOCHTEIIEHYIO
2JIEMEHTa B COGIUHEHHMH. | MOJIEKYJSIPDHYIO Maccy BeUIecTBa H
Wudopmanus, KOTOpYrO HECYT | MacCOByl0  JIOJI0O  XUMHYECKOTO
XUMHUUYEeCKHe POPMYJIbI. 9JIEMEHTa B COCJUHEHHH.
Tpancnuposams uHbopmarmio,
KOTOPYIO HecyT XUMHUYECKHE
(bopMyIbl
12- | BameHTHOCTH BanentHocts. CtpyktypHble | Obvsacuams, 4TO Takoe
13 hopMyIIEL XUMUYECKUE | «BAJIEHTHOCTBHY.
9JIEMEHTBl C MOCTOSHHOW W | [lonumams  OTpakeHHWE  HOpsAIKa

MEPEMEHHON  BaJIEHTHOCTHIO.
BreiBon popmyIel coeHEHUS

o BAJICHTHOCTH.
OnpenencHue  BaJCHTHOCTH
XUMHYECKOTO JJIEMEHTA  I10
hopmyie BeIeCTBa.
CocraBiieHue Ha3BaHUMH

COCIUHEHUM, COCTOSAIIUX U3
ABYX XUMHWYCCKUX DJICMCHTOB,

110 BaJIEHTHOCTH. 3akoH
[IOCTOSIHCTBA cocraBa
BEILECTB.

JeMoHcTpauuu.

COCIMHEHUS aTOMOB B MOJICKYJIAX
BEIIIECTB MMOCPEACTBOM CTPYKTYPHBIX
dopmy.

Ymemsw cocmaenams (dopmyb
COEIMHEHWH TI0 BaJIEHTHOCTH H
onpeoensims BAIEHTHOCTh dJIEMEHTA
o Gopmysie ero CoeAMHESHUS
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Konctpyuposanue

LIApOCTEPKHEBBIX  MOJAeNeH
MOJICKYJI
14 | Xumudeckue peakiuu. Xumuueckue peakiuu. | Xapaxkmepu3zosamo XUMUYECKYIO
[Ipu3Haku u ycnoBusl UX Pearentsr u MPOJYKTHI | PEaKUuio U e€ YJaCTHUKOB (peareHThl
MIPOTEKaHUs peakuuu. IIpusHaku | ¥ IPOIYKTHI PEaKIUM).
XUMHUYECKUX peaxkiuii. | Onucviéams TPU3HAKM M yCIOBUSA
VYcnoBus uX TPOTEKAaHUS M | TEUEHUS XUMUYECKUX PEaKIui.
NpEKpaIICHHUs. Peakuuu | Pazauuames  3K30T€pMUYECKHE U
ropeHns. JK30TePMUIECKHE U | SHIOTEPMUUECKUE PEaKIIHH.
SHIOTEPMHUYECKIE PEAKIINH. Coomnocums peakuud TOPCHUS U
JdemoHcTpanuu. Anmnapar | 3K30TepMHUYECKHUE PEaKIIHH.
Kurma. Pasnoxenne | Habrodame u onucwsl8amo
Oomxpomara aMMOHUS. | XUMUYECKHN 9KCIIEPUMEHT c
loperne cepbl W MarHWeBOH | MOMOIIBIO  PycCKOro  (POIHOTO)
JICHTHL. SI3bIKA U SI3bIKa XUMUHU.
JlaGopaTopHble ONBITHL. 5.
B3aumopeiictBue  pacTBOpPOB
XJIOPUIOB U MOJUAOB KaJIUA C
pacTBOpoM HHUTpaTa cepebpa.
6. Tlomydenuwe TrUIpPOKCUIA
menu(1l) H ero
B3aUMOJEICTBUE C CEpHOH
KHCJIOTOH. 7.
BzaumopeiictBue  pactBopa
COJTBI C KHCIOTOU
15- | 3akoH coxpaHEeHHS 3akoH COXpaHeHHs Macchl | Dopmyauposams 3aKOH COXpPaHECHUS
16 | maccer BemiecTs. BCIIICCTB. Xummndaeckue | maccel BemectB. Cocmasnams Ha €ro
XUMUYeCKue YpaBHEHHUS. CocraBieHHe | OCHOBE XMMUYECKHE YPABHEHUS.
ypaBHEHUS XUMHUUYECKHUX ypaBHeHUH. | Tpancruposams uHbopMarmIo,
Wudopmanus, KoTopyro HECET | KOTOpyro HECYT XUMHYECKUE
XUMHUUYECKOEe ypaBHEHUE. YpaBHEHHUS.
Jdemoncrpanuu. IlopTpeTsl | DKCEpUMEHTANBHO nOOmMEepHcOams
M. B. JlomonocoBa u A. JI. | cripaBeqmMBOCTh 3aKOHA COXPaHEHUS
JlaByaspe. ['openue docdopa. | Macch BemecTs.
OnbBITE,  WUTIOCTPUPYIOIINE
3aKOH COXPaHEHHWs  MAacChl
BCIIIECTB.
JlaGopaTopHble ONBITHL. 8.
[IpoBepka 3ak0HA COXpaHEHUS
Macchl BEIIECTB Ha MpUMepe
B3aUMOJCHCTBUA IIENOUU U
kucnothl. 9. IIpoBepka 3akoHa
COXpPaHEHMS MacChl BEIIECTB
Ha IpUMeEpe B3anMOJEHCTBUS
miénoun u conu xxenesa (111).
17- | Tunbl XUMHYECKUX Knaccudpukanust xumudeckux | Kraccuguyuposams XUMUYECKHE
18 | peaxrmii pEaKIuid 1Mo COCTaBy M YHCIY | peakiuu IO TMPH3HAKy 4YuClIa |

pearecHTOB W TPOJYKTOB.
Tunel XUMHYECKUX DPEaKUuH.
Peakiun COCIHCHUS,
pa3ioKeHUs, 3aMCIICHUS U
obmena. Karammzatopsl u
KaTaaus.

JdemoncTpanuu. T'openue
dbocdopa, pacTBopeHue
NpOAyKTa TOPEHHUS B BOJE U
HCCIIeIOBaHUE  TMOJyYSHHOTO

pacTtBopa JIAKMYCOM.
BzanmopeiicTBue COJITHOM
KHCJIOTBI C IITHHKOM.
[TosyueHue THJIPOKCHIA

COCTaBa p€arcHToOB U IMPOAYKTOB.

Xapaxmepu3zoeamo poib
KaTam3aTopa B MPOTEKAHUU
XHUMUYECKOH peaKIuu.

Habnooamo u ONUCHIBAMb
XUMHUYECKHH 9KCIICPUMEHT c
MOMOIIBI0  pyCcCKOro  (POIHOTO)

A3bIKA U A3bIKA XUMHHU
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memu(Il) m ero pasznoxeHue
IIPY HarpeBaHUU.
JlaGopatopHnbie ombiThl. 10.
Paznoxenne Hnepokcuaa
BOJIOPOJIa C TIOMOUIBIO OKCHJA
MapraHia Iv).
11.3amerenue xene3oM Meau
B MEJHOM KYTIOpPOCE.

19 | IloBTopenue u TectupoBanue, penieHue
000011IEHNE TEMBI. 3amaq )54 BBITIOJTHEHHE
[ToaroroBka k YOpPaKHEHUH 110 TeEMe
KOHTPOJBHOU paboTe

20 | KonrponbHas pabora Ne

1 «HagansHBIE TOHATHS
M 3aKOHBI XMMUN

BaskHeiilme npeacTaBUTE]d HEOPraHHYECKHX BemecTB. KoimyecTBeHHbIE OTHOIIEHUSI B XUMHH
(18 u)
21 | Bo3ayx u ero cocTtas CocraB Bo3ayXa. Xapaxmepuzoeamv 00BEMHYIO OO

ITousatre 06 00BEMHON moJie
() XOMIIOHEHTa MPHUPOTHOM
ra3oBOi CMECH - BO3yXa

Pacuer oObeMa KOMIIOHEHTa

KOMIIOHEHTa  TaKOW  MPUPOJHOMU
ra3oBoil cMmecu, Kak BO3IyX, H
paccuumvieams €€ 1O 00BEMY STOH
CMECH.

ra3oBoif cmecu 1o  ero | Onuceiéams  OOBEMHBI  COCTaB
00BEMHOI JI0J1e U HA00OPOT. aTMOC(HEPHOTO BO3yXa U NOHUMAMDb
JemoHcTpanumu. 3HauCHHE MOCTOSIHCTBA 3TOTO
Omnpenenenue  COAEp)KaHUS | cocraBa st 3J0POBbBSL.

KHCJIOPO/Ia B BO3AYXE.

22 | Kucnopon Kucnopoa. O3zon. Ilonydyenue | Xapaxmepuzosamo 030H, Kak
kuciopona. CobOupaHue U | aJUIOTPOMHYIO MOIU(PUKAIHIO
pacro3HaBaHWE  KHCJIOpOJa. | KHCJIOpoJa.
Xumuyeckue cBoicTBa | Onucvigams ¢busngeckue u
KHACJIOpO/a: B3aUMOJCHCTBUE | XMMHYECKHE CBOIMCTBA, MOJIYUCHHUEC U
C MeTaUIaMH, HEMETaJUTaMU U | MPAMEHEHHE KHCIOpoaa c
CJIO)KHBIMUA BEIIECTBAMH. | UCIIONBE30BaHUEM pycckoro
[Mpumenenne KHCIOpoaa. | (POTHOTO) SI3BIKA U S3bIKA XUMHU.
Kpyrosopor kucimopona B | Yemanasrueamo TIPUYHHHO-
NpUpOJIE. CJIE/ICTBEHHBIC CBSI3U MEXTy
Jdemoncrpauun. I[lomyuenue | puznmueckumu CBOWCTBaMU
KHCJIOpO/Ia pa3lioKEeHUEeM | KHCJopoJa W cHocobamMu  ero
nepMaHraHata  Kajius u | cobupanusi.
nepokcuIa Bojioponia. | Ilposodumy, Habmooamy u
Cobupanune METOJIOM | onuceiéams XAUMU9ECKAN
BBITECHCHHSI BO3J[yXa M BOJBI. | SKCIIEPHMEHT o MOTyYCHHUIO,
PacniosHaBanme  kuciopona. | coOMpaHWi0o W pacro3HaBaHUIO
lopenne wmarHwWs, Kenesa, | KHcIopoJa ¢ COONIOACHHUEM TIPaBHI
yrias, cepel U Qocdopa B | TEXHHKH OE30MACHOCTH
KHCJIOPOJIC.

23 | Ipaktuyeckass paboTa § Pabomames c J1a00PaTOPHBIM

Ne 3 000py/I0BaHNEM M HarpeBaTeIbHBIMU

npubopaMH B COOTBETCTBHH  C
MIPaBUIAMH TEXHHUKH O€30TTaCHOCTH.
Buinonnsams  TPOCTEHIINE  TPHEMbI
oOpamieHns c 1a00paTOPHBIM
obopynoBaHueM: cobupaTh TpHUOOP
JJIA TIOJTY4YE€HHUA ra30B, IMIPOBEPATH €10
Ha TEpPMETUYHOCTh M HCIOJIB30BATh
JUISL TIOJTyYEHUsI KHCJIOPOAA.
Cobupamse KHCIIOPOJT METOJIOM
BBITECHCHHS BO3JlyXa "
pacno3naeamsbs €ro.

Habnrwoams 3a CBOMCTBAMH BEIIECTB
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U ABJIICHUAMH, IIPOUCXOAAINMHA C

BEILICCTBAMH.
Onucvigams XUMHYECKHH
IKCIICPUMEHT c HOMOIIIEIO
€CTECTBEHHOr0  (PYCCKOTO  WIIH

POZHOTO) S3bIKA U S3bIKa XUMHH.
Cocmagnsimy OTYET 1O pe3yJbTaTaM
MPOBEJCHHOTO SKCIIEPUMEHTA

24 | Okcunsl Oxcumpl. O6pa3zoBaHue | Buidensims CylecTBEHHbIE MPU3HAKU
Ha3BaHUIl OKCHAOB IO HX | OKCHIOB
thopmymam. Cocrasnenne | [Jaéame Ha3BaHUS OKCHIOB IO WX
dbopmyn okcumoB mo ux | ¢popmyiam
Ha3BaHWAM. [Ipencrasurenu | Cocmasnsims HOpMyIBl OKCHIOB MO
OKCHJOB: BOJA M YIJIEKUCIIBIN | WX Ha3BaHUSIM
ra3, HeraméHast H3BeCTb. Xapaxmepusosamb TaKUX
Jemoncrpanun. Kosuekiums | npeacraBureneil OKCHAOB, KaK BOJa,
OKCHUJIOB VIJIEKUCIBIA  Ta3 W HeraméHas
JlaGoparopubie ombIT. 12. | u3BecTs.
IlomyTHEHUE U3BECTKOBOM
BOJIBl NPH  MPONYCKAaHUU
YIJIEKUCIIOTO Ta3a
25 | Bomopon Bonopon B npupojne. | Xapakmepuzoseamo COCTaB
Ouznveckue MW XUMHUYECKHE | MOJEKYIIBI, ¢dusmueckne u
CBOHCTBA  BOZOPOIA, €0 | XMMHYECKHE CBOWCTBA, NMOJyUCHUE U
MOJTy4CHHE W TIPUMEHEHHE. MPUMEHEHNE BOIOPOIA.
Hemoucrpauuu. Ilonyuenue, | Yemarnasnusamo TPUYUHHO-
coOMpaHHe W pacIllO3HABaHHE | CIEACTBEHHBIC CBSI3H MEXTy
BOJIOPO/IA. lopenne | ¢puzmaecknmu CBOHCTBaMH u
Bojiopofa. BsaumoneiicTBue | cmocobamMu coOupaHusi BOJOpOIA,
BOJIOPO/Ia C OKCHIOM MEJIW | MeXIy XMMHUYECKMMH CBOMCTBAMH U
(. €ro MPUMEHEHHEM.
Jlaboparopubie omnwIT. 13. | /Iposooums, Hab00amo u
ITony4yenue BOJIOpOJA | onucsieams XUMHYECKHN
B3aUMOJICHICTBUEM I[MHKA U | SKCIIEPUMEHT o MOJIYYEHHIO,
COJISTHOW KHCIIOTBI cOOMpaHHIO M PacHO3HABaHUIO
BOJIOPO/Ia C COOJIIOACHHEM ITPaBHII
TEXHHKH 0€30I1acCHOCTH.
26 | INpaktuueckas padoTa [onydyenne, cobupanue u | Pabomamo c nabopaToOpHBIM
Ne 4. pacIo3HaBaHUE BOJIOPOAA 000pyI0BaHNEM W HarpeBaTeIbHBIMU
npubopaMn B COOTBETCTBHH  C
MpaBHJIaMU TEXHUKH 0€3011acHOCTH.
Bvinoansms  mpocreifiiye pUeMBI
oOpamieHus c 1a00paTOPHBIM
obopynoBanueM: cobupaTh TpUOOP
JUISl TIOJTy4YEeHUSI Ta30B, IIPOBEPSTH €TI0
Ha TEePMETUYHOCTh M HCIIOJIb30BATh
JUISl TIOJTYYEHUsI BOJIOPO/IA.
Cobupamso BOJIOPOJ METOJIOM
BBITECHEHHS BO3JlyXa "
PACNO3HABAMY €TO.
Habnwooams 3a cBoiicTBaMH BelIeCTB
W SIBICHUSIMH, TPOHCXOMSAIIUMH C
BEIIECTBAMH.
Onucvigams XUMUYECKUI
IKCTIEPUMEHT c MIOMOIIBIO
€CTECTBEHHOTO  (PYCCKOro  WIJH
POJIHOTO) SI3bIKA U S3bIKA XUMHH.
Cocmaenams OTYET MO pe3ylbTaTaM
MPOBEJICHHOT'0 IKCIIEPUMEHTA
27- | Kucnorst Kucnorsl, MXx coctaB W WUX | Ananusuposams COCTaB KHCIOT.
28 KJaccuduKkarus. Pacnosnasams KUCIOTHI ¢ IOMOIIBIO
WHiKaTopsl. Tabsimna | MHAMKATOPOB.
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pactBopumoctr. ConsHas u
CepHasi KUCIIOTbI, UX CBOMCTBA
Y IPUMCHCHHE

demoncrpauun. Komnexuus

Xapaxkmepuzoeams TIpeACTaBUTEICH
KHCJIOT: COJIIHYIO U CEPHYIO

Ymemso XapaKTepu30BaTh
pacTBOPUMOCTb  COEAUHEHUH  C

MHUHEPAITbHBIX KHCJIOT. | MOMOIIBIO TaOIHIIEI PACTBOPUMOCTH.
[IpaBuno pasbaenenus cepoit | Yemanasrueamo MPUYUHHO-
KHCJIOTHI. JlaGopaTopHbIe | CICICTBCHHBIC CBSI3U MEXTY
onbIT. 14. Pacmo3naBanue | cBOWcTBaMH COJSHOW ®  CEpHOM
KHCJIOT WHAUKATOPAMH. KHCIIOT u obmacTaMu nx
MIPUMEHCHUSI.
Ocosnasamo HEOOXOIUMOCTh
COOFOICHHS TIPaBHII TEeXHUKA
Oe3omacHOCTH  Tpu  pabore ¢
KHCJIOTAMU.

29 | Comn Conm, uX COCTaB W Ha3BaHUA. | Xapaxmepuzosamv coJn KaK
PacTBOprMOCTE coleli B BOJIE. | MPOAYKTHI 3aMElICHHsS BOJIOPOJAa B
[pencraBurenu COJICH: | KHCIOTEe HA METaJLI.

XJIOPUA HATpus, KapOoHaT | 3anuceieamv GoOpMynbl cojel 1o
HaTpus, Gpocdar Kanbuus. BaJICHTHOCTH.
Hdemoncrpamuu. Komneknus | Hazvieamsb comnu no GopMynam.
COJIEH. Tabmuua | Hcnonwzosame TabIMIy
pacTBOPUMOCTH  OCHOBaHHM, | pPACTBOPHMOCTH IS XapaKTEPUCTUKU
KHCJIOT U COJICH B BOJIE CBOWCTB COJICH.
Mpoeodume pacyéTtbl No dopmynam
conemn

30 | KomugecTBo BemecTBa [MocrosiHHAs ABoranpo. | ObwscHams, 9TO TaKOE «KOJIMYECTBO
KommaectBo BemecTBa. Monb. | BemecTBa», «MOJIb», «IOCTOSHHAs
MounsipHast macca. Kpartnbeie | ABoraapo», «MOJSIpHasi Maccay.
CIAMHUIIBI u3MepeHusi | Pewams 3afaud C HCIMOJIb30BaHUEM
KOJMYECTBAa  BelIIeCTBA — | MOHATUH «KOJMYECTBO BEIIECTBAY,
MWUIMMOJIb M KHJIOMOJIb, | «MOJSIpHAsE —Macca», «IOCTOSHHAs
MUJLIAMOJIIPHAS u | ABoraapo
KIJIOMOJISIpHAS MaccChl
BEIIIECTBA.

Pacuersr ¢ wucnomp3oBaHEEM
TOHSATHI «KOJHYECTBO
BEIIIECTBAY, «MOIIIpHAS
Maccay, «ITOCTOSTHHAS
ABoraapoy.

JdemoHcTpanun. HekoTtopsie
METaJJIbl,  HEMETaUIbl |
COeIMHEHUS KOJINYECTBOM
BelecTBa B 1 MoJb

31 | MosspHslii 00beM 3akoH ABoraapo. Momsapuslil | Ob6vacHamb, 9TO TaKOe «MOJSPHBIN

ra3000pa3HbIX BEIIECTB

00BeM ra3000pa3HbIX
BEIIIECTB. OTtHOCHUTEbHAS
IUVIOTHOCTh OJHOTO Tras3a IIo
Apyromy.

Kparnsie €/IMHULIBI
N3MEpEeHNs —
MUUTUMOJISIPHBIN "
KUJIOMOJISIPHBIT 00BEMBI

ra3000pa3HbIX BEIIECTB.
PacueTsl ¢ wmcmoigb30BaHHEM

MOHITHI «KOJIMYECTBO
BEIIECTBAY, «MOJISIpHAs
Macca», «MOJPHBIH 00beM
ra3oBy, «IIOCTOSTHHAS
ABorazipoy.

JdeMoHcTpauumu. Monenb
MOJIIPHOTO obObeMa

F33006p33HI)IX BCIICCTB

00BeEM

YCIIOBHSIY.
Pewamp 3ama4d ¢ UCIOJIB30BAHHUEM
[IOHATUH «KOJIMYECTBO BELIECTBAY,

ra3oB», «HOPMAJIbHBIC

«MOJISIpHasE ~ Macca»,  «MOJIIPHBIN
00beM ra3oBy, «IIOCTOSTHHAS
ABorazipoy.
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32

Pacuérer 110
XHUMHAYECKUM
YpaBHEHUSAM

PacueTsl ¢ wncmoap30BaHHEM
MOHSTUH «KOJIMYECTBO
BEIICCTBAY, «MOJISIpHAs
Macca», «MOJIPHBIH 00BbeM
ra3oB», «4UCIO0 ABOTaApPO»

Xapaxmepuzoeamb KOTMUECTBEHHYIO
CTOPOHY XUMHYECKHUX OOBEKTOB H
MIPOLIECCOB.

Pewiams 3amaun ¢ UCNONB30BaHUEM
MOHITUM «KOJMYECTBO BELIECTBAY,

«MOJIApHAs ~ Macca»,  «MOJIAPHBIH
o0beM ra3oBy, «IOCTOSTHHAS
ABorazipo»

33 | Bona. OcHoBaHus T'unpocdepa. Kpyrosopot | O6wsicHsmp, 4TO TaKOE «OCHOBAHHSY,
BOJBI B ipupoze. Pusndeckne | «menodm, «KadecTBEHHAS
U XUMHYECKHE  CBOWCTBA | peakIsy, «MHIUKATOPY.

BOABI:  B3amMopmeiictBue ¢ | Knaccuguyuposams OCHOBaHUS TIO
OKCHIaMH. pPacTBOPUMOCTH B Bojie. Onpedensmp
OcHOBaHMSI, WX  COCTaB. | MPHHAIIC)KHOCTH  HEOPTAHWIECKHUX
PacTBopuMOCTh OCHOBaHMI B | BEIIECTB K KJIAcCy OCHOBaHUM IO
Boje. l3menenue okpacku | opmye.

WHIUKAaTOpOB B LIENOYHOHN | Xapaxmepuzosambo CBOICTBA
cpene. IIpencraButenu | oTAeIbHBIX MpeACTaBUTENEH
HIeJI0YeH: THJPOKCUABI | OCHOBaHHH.

HATpUsl, KaJHs ¥ KaJbLysl. Hcnonvzoeams TabIuILy
Hdemoncrpanuu. Kotekuus | paCTBOPEMOCTH il OTIpEACIICHUS
ocHoBaHui. JlaGopaTopHble | pacTBOPUMOCTH OCHOBAHHUU.

ONBIT. 15. W3menenune

OKpacKd  HWHIUKaTOpPOB B

IEJIOYHOM cpefie.

34 | PactBopsl. MaccoBas PacTtBOpuTENH u | Obvacuams, UTO TaKoe «MaccoBas
JIOJIsI PACTBOPEHHOTO pacTBOpEéHHOE BEIIECTBO. | JOJS PACTBOPCHHOTO BEUICCTBAY.
BeIecTBa PacTBOpEL PactBopenue. | Yemanasrueamo AHAJIOTHH c

I'mopatel.  MaccoBas 1o | 00bEMHON  monell  KOMIIOHEHTOB
PacTBOPEHHOTO BEILIECTBA. | ra30BOM cMecH
Pacuersl, CBSI3aHHBIE ¢ | Pewams 3amauu ¢ HCIOJIB30BaHHEM
UCIIOJIb30BaHHEM HOHSTHUS | MOHATHH «MaccoBasi 10JIsI JIEMEHTA B
«MaccoBas JIoJIs | BelecTBey, «MaccoBast JIOJIS
PacTBOPEHHOTO  BEIIECTBa». | PACTBOPEHHOIO BEIIIECTBAY,
JlaGopaTopusie ombIT. 16. | «<oOBeMHass Jons  ra3o00pa3HOrO
O3zHaKoMIICHHE ¢ | BemecTBa»
mpernapaTaMy JIOMAaITHeH WITH
IIKOJIBHOM aNTEeYKH -
pacTBopaMu TePOKCUIA
BOJIOpOJIa, CIHPTOBOM
HaCTOMKU noja u
HAIIaTBIPHOTO CIIUPTA.

35 | IIpakruueckas padoTa [IpuroToBnenue  pactBOpoB | Pabomams c 11a00paTOPHBIM

Ne 5

coJeit C UX  3aJaHHOH

MacCOBOH JI0JIeH

000opyIoBaHNEM M HarpeBaTeIbHBIMU
mpubopaMH B COOTBETCTBHHM  C
MIPaBUIAMHU TEXHUKH O€30TIaCHOCTH.
Bvinoansms  mpocreifiiye  MpUeMBI
oOpamieHus c nmabopaTOpPHEIM
000pyIOBaHUEM: c MEPHBIM
IMJIMHIPOM, C BECAMH.

Habniwooams 3a cBolicTBaMU BEUIECTB
W SIBICHUSIMH, TPOHCXOASAIINMH C
BEIIECTBAMH.

Onucwisams IKCIIEPUMEHT c
MOMOUIBI0 €CTECTBEHHOTO (PYCCKOTO
WM POJTHOTO) SI3bIKA U S3bIKA XUMHH.

Cocmasnsimo OTYETHI j3(0)
pe3ysbTaTtaM IpoBeJCHHOTO
JKCIIEPUMEHTA

Ffomosume pacTBopbl C
onpeaeneHHOM MaccoBoi  aonemn

pacTBOPEHHOro BELLLeCTBa.
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36 | domarmHwuii 1 BripamuBanne — kpuctamioB | Beinoansamo Oe3omacHbIe B
skcrepuMent Ne 1 AJTIOMOKAQJIMEBBIX KBACLOB WJIHM | JOMAIIHUX YCIOBHIX SKCIIEPUMEHTHI,
MEJHOIO Kyropoca. MPOBOUTE HAOIIOJICHHUS 32 POCTOM
KpPHUCTAILJIOB.
Ogopmasime OTYET O TPOACTAHHOU
paboTe ¢ UCMOJIL30BAaHUEM PYCCKOTO
SI3bIKA U SI3bIKA XUMUH.
37 | OboOuIcHuE 1 1
cHUCTeMaTH3aIHs
3HaHUH 0 TEMe
«Baxnerimue
MIPEICTaBUTENN
HEOPTaHMYECKUX
BEIIIECTB.
KonuuectBennsie
OTHOUICHHSI B XUMUM
38 | KonrponbpHas paborta 1

no teme «Baxkneiue
MIpeICTaBUTEIH
HEOpPraHUYECKUX
BEILIECTB.
KomnuecTtBennnie
OTHOIIICHHUS B XUMUH»

OcHOBHbIE KJIAacChl HeOpranuieckux coennuenuii (10 u)

39 OKCHUIBL: 1 O000menne cBeneHuii 00 | Ob6wsacuameo, qT0 Takoe
KIaccu(UKaIus u OKCH[aX, X KIACCHU(HKAINH, | «HEecomeoOpasyromme OKCHIBI»,
CBOICTBa Ha3BaHMSAX ©  CBOHCTBAxX. | «cojeoOpasyromrie OKCHIBI»,

CriocoObI 1TOJTy4eHHUs OKCHJIOB | «OCHOBHBIE OKCHIBD), «KHCJIOTHBIE

JlabopaTopHbie onbITHI. 17. | OKCUABI».

B3aumopeiictBue okcuna | Xapaxmepusosamo obmue

Kagplusg ¢ Bojgod. 18, [ xummueckue CBONCTBa

ITomyTHEHHE W3BECTKOBOH | COJIC00paszyronux OKCHJIOB

BOJbI (KHCITOTHBIX u OCHOBHBIX)
Cocmasnams ypaBHEHHUS] pEakUUd C
ydacTHeM OKCHAOB. Habniodame u
onucvlgams PEAKNUU C ydacTHEM
OKCHIIOB C TIOMOIIBIO €CTECTBEHHOTO
(pyccKOTO WM pPOJHOTO) SI3BIKA H
SI3BIKA XUMUH.
IIposooumu OTIBITHI,
MOJITBEPIKIAIOIIHE XMUMHUYECKHE
CBOMCTBa OKCHJIOB C COOJIIOACHHEM
IIPaBUJI TEXHUKU 0€301acCHOCTH

40 | OcHoBanus: 1 OcHoBaHU, ux | Cocmagname ypaBHEHHUS pEaKkIMi C
KJIaccu(UKaIUs U kiaccudukanys, Ha3BaHHS W | yuacTHeM OCHOBaHHIL.

CBOMCTBa cBoiicTBa. BzammogeiictBue c | Habarooams U onucvigams peakiuu
KHCJIOTaMH, KHCJIOTHBIMH | C y4acTHeM KHCJIOT C IIOMOIIBO
OKCHIaMH u CONISIMH. | €CTECTBEHHOTO  (PYCCKOTO  HJIH
PaznoxeHne HEpaCTBOPUMBIX | POAHOTO) S3bIKA U S3bIKa XUMHH.
OCHOBaHUM. Crioco6wt | IIposooums OTIBITHI,
MOJTy4eHHs] OCHOBaHUH. MOATBEPXKIAFOIIHE XMMHUUYECKHE
JladopaTopHubie ombIThl. 19. | cBoiicTBa OCHOBAHUH, c
Peaxmmst mefitpanmzaruu. 20. | cobmromeHMeM  NpaBWI  TEXHHUKHU
ITonmy4yenne ruapoxcuaa Meau | GezomacHOCTH
(1) u ero B3ammojeiicTBHE C
kucinotoit. 21. Pasnmoxenune
rugpokcuna menun (1) mpm
HarpeBaHUH.

41- | Kucnotsr: 2 Kucnotel, ux xnaccubuxanms | Xapaxmepuzosamo obmue

42 | xnaccuduxanus u u Ha3BaHMUI. O6mue | xuMugeckne CBOMCTBA KUCIOT
CBOMCTBA XUMHUYECKUE cBoiictBa | Cocmasnsams ypaBHEHUS] peakLMid C
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KHCJIOT. BsaumoneiictBue
KHCJIOT ¢ METaJUIaMH.
DNEeKTPOXUMHUYUECKHIA pan
HanpsOKEHUH METAaJLIOB.
B3aumojeiictBue KHCIOT C
OKCUJaMH METAJIJIOB.
B3aumojeiictBue KHCIOT C
OCHOBaHUSAMH —  PEaKIUs
HEUTpaIu3alnu.
BzanmmogeicTBue KHCIOT C
COJISIMHU. Tlonyuenue
OECKUCIIOPOTHBIX "
KHCJIOPOJICOAEPKAIINAX
KHUCJIOT.

JlaGopaTtopHble ONBITHI. 22.
BzaumogeicTBue KHCIOT C
METaJUIaMU. 23.
BzaumogelictBue KUCIOT C
COJISIMU

y4acTHeM KHUCIOT. Habaiwodams U
onucvlgams PEAKIUU C Yy4acTHUEM
KHUCJIOT C TOMOIIBK) ECTECTBCHHOTO
(pycCKOTO WM POJHOTO) sI3bIKA |
SI3BIKA XUMHH.

Ilposooumu OTIBITHI,
MOITBEPKTAIOIIIHE XHUMHUYCCKHE
CBOICTBA KMCIJIOT, C COOJIIOAECHHEM
MpaBHJI TEXHUKH 0€30MaCHOCTH

43- | Conu: knaccudukaiys Comn, ux kinaccudukanus W | Pazianyarh MOHATHS «CPETHHE COIN,
44 |m cBOiicTBa.  BzamMmopeicTBHE | «KHCIBIE COMMY, «KOCHOBHEIC
CBOMCTBA coJielt ¢ COJIN».
MeTaJIaMH, 0coOeHHOCTH | XapaKTepu30BaTh oOrmme
3TUX peakuui. | XuMHUYECKHE CBOWCTBA COJIEH.
B3aumonetictBue coneit ¢ Cocmaesnsims ypaBHEHUS PEAKIHHA C
COJISIMH. y4actueM colieit. Habniooams u
JlaGopaTopHble ONBITBI. 24. | onuceiéams pPEAKIUH C y4acCTHEM
O3HaKOMJIEHHE C KOJUIEKIUEH | colieil ¢ MOMOIIbI0 €CTECTBEHHOTO
coJei. (pycckoro WM pOJHOTO) f3bIKA U
25. B3aumopeiicTBue | sfi3pIka XUMHH.
cynmbpara wmemu  (II) ¢ | IIposooums OTIBITHI,
JKene3oM. 26. MOJITBEPKIAIOIIHE XUMHUYECKHE
BsaumogeiictBue coiieli ¢ | cBolicTBa coJieH C
COJISIMH. cOoONfO/IeHNEeM  TIPaBHI  TEXHHUKH
0e30MaCHOCTH
45 | I'eneTmueckast CBS3b lenetmueckue psasl Metamna | Xapaxmepuzogame TTOHATHE
MEXIy KllaccaMu n Hemerania. ['eHeTmuecKas | «TEHETHYESCKHH PI».
HEOPTaHMYECKUX CBSI3b Unnrocmpuposams ~ TEHETHYECKYIO
BEIIIECTB MEXTY KJIacCcaMU | B3aMMOCBSI3b MEKAY BEIICCTBAMHU:
HEOPTaHIMYECKUX BEIIECTB. MPOCTOE BEIIECTBO — OKCHA —
JlaGopaTopHble ONBITHI. 27. | TUAPOKCH — COJIb.
lenernyeckass  CcBs3b  Ha | 3anuceiéams ypaBHEHUS peaKIUH,
nmpuMepe COOTBETCTBYIOIIHNX
COEIMHEHUN MEH. MOCTIEIOBATEIEHOCTH  («IIETIOUKE»)
MpeBpalieHN HeOPTraHMUECKUX
BEIIECTB Pa3IMYHBIX KIIACCOB.
46 | IIpaktuueckas pabora Pemenne Ymemo obpammarscs c
Ne 6 9KCIICPUMEHTANBHBIX 3a/1a9 1mabopaTOpPHEIM 000PYIOBAHUEM H
HArpeBaTeBHBIMA ~ MPHOOpaMH B

COOTBETCTBHH C IPAaBUJIAMU TEXHUKH
6e3omacHocTH.

Pacnosnaéams HEKOTOPbIE aHMOHBI U
KaTHOHBI.

Habnwooams cBOWCTBA 3JEKTPOIINTOB
U TPOUCXOJSIIUX C HUMHU SIBJICHHIA.
Habniodamv m onucviéams peaxiuu
C y4acTHEM DIIEKTPOJIUTOB C
MOMOUIBI0 €CTECTBEHHOTO (PYCCKOTO
WJIM POJIHOTO) SI3bIKA U SI3bIKA

XHMUH.

Dopmynuposamb BBIBOJIbL 1o
pe3ysbTaTaM IpOBEAECHHOTO

25




IKCIIEPUMEHTA

a7 O6o01eHHe "
CHCTEMAaTH3aIUs
3HaHUK o TEME
«OcHOBHBIE KJIacChl
HEOpraHUYECKUX
COETMHEHUI

48 | KonrponsHass  pabora

no Tteme «OCHOBHBIE
KJIaCCBI
HEOpraHUYECKUX
COCTUHCHUIY

Ilepuoguyeckuii 3aK0H U

cTpoenue aroma (8 4)

Ilepuoanyeckas cucrema xuMudeckux 3j1emMenToB .M. MeHnaesieeBa u

49 | EcrectBennble EctecTBenHbIe cemeiictBa | Obwacuamo MpPU3HAKY,
ceMelcTBa XUMHYECKUX XUMHYECKHX 9JIEMEHTOB: | MO3BOJIAIOUINE OOBEIUHSATH TPYIIIHI
JJIEMEHTOB. IIEIOYHbIE U XUMHUYECKHX JJIEMEHTOB B
AmdoTepHOCTH MIETIOYHO3EMENTEHBIE €CTECTBEHHEIC CEMEHCTBA.

METaJUIBL, rajnoreHsl, | Packpvieames XUMUYECKHH CMBICT

HWHEPTHEBIE (3TUMONIOTHIO) Ha3BaHUI

(6maropoHbIe) raspl. | €CTECTBEHHBIX CEMCHUCTB

AMdoTtepHOCTh. AM{OTEPHBIE | Apeymenmuposams

OKCHUJIBI U OTHOCHUTEJILHOCTD Ha3BaHUs

ruApoKcuabl.  KoMIUIeKCHbIE | «MHEpTHBIE ra3bi»

COJIN. ObwsicHamo, 4YTO Takoe

JlabopatopHbie onbIThl. 28. | «ampoTrepHbIe COEIMTHEHUS.

[Monyuenue amporepHOTO Habnwooams n

THIPOKCUIa U HCCIENOBaHUE | onucsieams peaxiuii MEXTy

€ro CBOHCTB. BEIIIECTBAaMH C TIOMOIIBIO PYCCKOTO
(poaHOTO) SA3BIKA U SI3BIKA XUMUH.
Xapaxmepuzosams  TBOWUCTBEHHBIN
XapakTepe CBOHCTB aM()OTEPHBIX
OKCHIIOB M TUIPOKCHIIOB.
1Ipo6ooumsb OTBITHI TI0 TIOJIYYCHUIO U
MOATBEPKICHUIO0 XUMUYECKUX
CBOHCTB aM(OTEpPHBIX OKCHIOB U
THIPOKCUIOB c co0moIeHIEM
TPaBUII
TEeXHUKU 6€30I1aCHOCTH.

50 | Otkpseitue J.1. OTKpBITHE . W. | Pasnmuuamo €CTECTBEHHYIO u
MeHzesneeBbIM MeHzeseeBbIM MCKYCCTBEHHYIO Kiaccudukanuu.
[eprommaeckoro [epnomuaeckoro 3akoHa U Apeymenmuposamuo OTHECCHHE
3aKOHA co3nanmne uM [lepuonmueckoit | [leproamdaeckoro 3akoHa K

CHUCTEMBI XUMHYECKUX | €CTECTBCHHOU KIIacCU()UKAIIH.
3JIEMEHTOB. Mooenuposamu XUMHYECKHE
Jdemoncrpanuu. Pa3muuHble | 3aKOHOMEPHOCTH C BBIICICHHEM
hopMeI TaOIUI | CYIEeCTBEHHBIX XapaKTEPUCTHK
MEePHOINIECKON 00beKTa U MPECTaBICHUEM X B
CHCTEMBI. MopaenupoBaHue | IPOCTPAHCTBEHHO-TPahUIECKON WiIH
noctpoerns [leproandeckoil | 3HAKOBO-CHMBOJIMUYECKOH (hopme
CHCTEMBI
JI. I. MenneneeBa

51 | OcHoBHBIE CBECHHS O ATOMBI KaK tdopma | ObvacHamb, UTO TaKOEe «IPOTOHY,

CTPOCHHUHN aTOMOB.

CYIIECTBOBAHUA XHUMHWYCCKUX
OJICMCHTOB.

CHEUTPOH», «IJIEKTPOH,
«XAMWYECKHUU DJIEMEHT», «MacCOBOM

OcHOBHBIE CBEICHUS o | uucmo».

CTPOECHUU aToMOB. | Onucvliéams CTPOEHUE fApa aToMa
Jloka3arenbcTBa ucnons3ys [lepuoguueckyro
CII0)KHOCTU CTPOEHHSI aTOMOB. | CUCTEMY XMMHYECKHX DJIEMEHTOB
OnbITH Pesepdopna. | 1. Menneneesa.

IInanerapHas Tlonyuams wHGOPMAIMIO N0 XUMHUHU
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MOJECJIb CTPOCHUA aToMa.

13 pa3JIMIYHbIX UCTOYHUKOB,

Cocras aTOMHBIX  s1ep: | ananuzuposams €g.
MPOTOHBI, HEHTPOHBI.
OrtHocutenbHast

aToMHasi Macca. B3auMocBs3b
MOHATUI «IIPOTOHY,
CHEUTPOHY,

«OTHOCHUTEJIbHAS aToOMHas
Macca.

JdemoHcTpanuu. Monenu
aTOMOB XAMHUYECKHAX
AIIEMEHTOB.

52 | CtpoeHue 3MeKTPOHHBIX 1 Muxkpomup. OnexTpoHsl. | ObwsacHamo, 9TO Takoe
YpPOBHEN aTOMOB Crpoenune SJIEKTPOHHBIX | «3JEKTPOHHBIN CIIOM» WU
XAMHUYECKHX 3JIEMEHTOB YpOBHEH aTOMOB «HEPreTHIEeCKUN
NeNel-20 B Tabauie XUMUYECKUX 371eMeHTOB NelNe [ ypoBeHbY.

J.1. Menpeneena. 1-20. ITonsarue o | Cocmasnams cXxeMbl paclpeneneHus
3aBEpIICHHOM 3JIEKTPOHOB MO AJIEKTPOHHBIM
JIEKTPOHHOM YPOBHE. CJIOSIM B JIEKTPOHHOI 060J10UKe

53 | [epuoauueckuii 3aKoH 1 N3otomsl. Ousnueckuit | Packpvieams (GU3MYSCKUIA CMBICT:
.M. Menaeneesa u CMBICI CUMBOJIKH | MOPSAKOBOIO HOMEpPA XUMUYECKOTO
CTPOEHHUE aTOMa Ilepuonuueckoit JJIeMEHTa, HOMepa Iepuoja W

CHUCTEMBL. CoBpeMeHHast | HOMepa TPYIIIHL.

thopMymHIpOBKa ObwvsacHams 3aKOHOMEPHOCTH
[Nepromudaeckoro 3aKoHa. W3MEHCHHS METAJUINICCKUAX U
N3menenus CBOMCTB | HEMETAIUIMYECKUX CBOMCTB
9JEMEHTOB B IMepHoJaX U | XUMHUYECKHX  JJIEMEHTOB U  HX
Tpymmax, Kak COCIMHCHUI B

GbyHKIYS CTpOEHHUs | mepHoJax U rpymnmnax.

AJIEKTPOHHBIX 000J10UeK

ATOMOB.

54- | XapakTepuctuka 2 XapakTepucTuka 3JeMeHTa- | Xapakmepu3osamo XUMHYECKHE

55 | XxuMHYecKoro 3neMeHTa MeTajuia u aJIeMEHTa- | 3meMeHThl 1—3-ro mepruoJIoB 1o UX
Ha OCHOBaHUU €T0 HEMeTallIa 1o ux nosioxkeHntro B Ilepuoguueckoit
MIOJIOKECHHS B MOJIOKESHHUIO B | CHCTeME XHMHUYECKUX 3JeMeHTOB Jl.
Ilepnoguueckoit Ilepuoguueckoi cucreme | H.
cucreMe XUMHYECKHX JIEMEHTOB MeHnneneesa.

. Y. Menneneesa. Apeymenmuposamso CBOMCTBa
JdemMoHcTpanmum. Mopenu | OKCHIOB B THIPOKCHIIOB METAIUIOB
aTOMOB 9JIeMEHTOB 1—3-T0o | HeMeTaymioB ITOCPEICTBOM
NEPHOJOB YPaBHEHUH peakuil

56 3HayeHue 1 Coobmennst ~ yvyamuxcsi o | Onpedenamo UCTOYHUKH
[eprommaeckoro JKU3HH, Hay4YHOU 7 | XUMHUYECKOH WHpOpMAIHU
3aKOHA 00I1IeCTBEHHOM Honyuams HEO0XOIUMYIO
u Ilepuoanueckoi JIEATEIIBHOCTH .M. | nadopmariro n3 pa3InYHBIX
CHUCTEMBI XUMUYECKUX MenpeneeBa HCTOYHHUKOB,
anemenToB /1. 1. «[leproanyeckoMy 3aKOHY HE | anamusuposamv €€,  ogopmisme

MenneneeBa

TPO3UT pa3pylIeHue, a TOIbKO
pa3BUTHE U HAZCTPOMKH
obemaroTcsi»

MHGOPMALMOHHBIA POIYKT,
npe3enmosamy €ro, ecmi Hay4YHYIO
JUCKYCCHIO, OMCIMAgams CBOIO
TOUKY 3pPEHUS UIH KOPPEeKmuposams
e€.

Xumuueckasi cB3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE P

eaknuu (11yv)

57 Honnas xumudeckas 1 WonHas xumuyeckas CBs3b. | O0vsicHamb, YTO TakKoe HOHHAs
CBSI3b HoHsI, 00pa3oBaHHbBIC | CBSI3b, HOHBI.

aroMaMu Xapaxmepuzogamo MEXaHH3M
METAJUIOB M  HEMETAUIOB. | 0Opa3oBaHWs HOHHOMN CBS3H.
Cxembl obpa3oBanusi HOHHOH | Cocmasnsams cxembl 00pa30BaHUSA
CBA3U IS HOHHOM CBS3U.
OmHAPHBIX coenuHeHull. | HMcnoavzoeamyo 3HAKOBOE
HoHHbIe KpUCTAJUIMYeCKHe | MonenupoBanue. Onpeodensms THI
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peETKY U

¢usnueckne CBOICTBa
BEIIECTB C OTHUM  THUIIOM
pewérok. [lonsTue

0  (QopMynbHOH  eauHHIE
BEIIIECTBA.

JdeMoHCTpanuu.

BuneopparmMeHTsl W claiapl
«HonHas

XAMUYECKasT CBS3BY.
Komnexkuus BEIIECTB C
HOHHOM XMMHYCCKON

CBA3bI0. Mojelnn  HOHHBIX
KPUCTAITMYECKUX PEIIETOK.

XUMHUYECKOH CBsI3W 1O  (opmyiie
BEILIECTBA.

Ilpueooums TpUMEpHI BEIIECTB C
HOHHOM CBSI3bIO.

Yemanasnusamo MPpUYUHHO-
CJIICACTBCHHBIC CBA3HU MCKIY
COCTaBOM

BEIICCTBA W BHJIOM XHMHYECKOMH
CBSI3H, MKy HOHHOH CBS3BIO U
KPHCTAJUTNYECKUM CTPOCHUEM
BEIIECTBA, MEXKY KPUCTAJUIMYCSCKIM
CTPOCHHEM  BellecTBAa M €ro
($U3NIeCKUMH CBOMICTBAMHU

58 Kosanenrnas KosanenrHas xumudeckas | Obwscuameo, 4To TaKoe
XUMHUYECKast CBSI3b CBSI3b. DNeKTPOHHBIE U | «KOBaJEHTHAs CBSI3BY,
CTPYKTYpPHBIE «BAJICHTHOCTbY.
hopMyJIbL [Tonsitne o | Cocmasnsimb cxembl 00pa30BaHUs
BaJeHTHOCTH.  KoBasieHTHas | KOBaJIeHTHOM HETOISAPHOU
HenoJisipHast CBsi3b. CXEMBI | XUMUYECKOU CBSI3U.
oOpa3oBaHUsl ~ KOBaJCHTHOH | Mcnonvzosamo 3HAaKOBOE
CBSI3U 1J1s1 OWHAPHBIX MOJICITUPOBAHIE.
coenuHeHUH. MoutekymspHble | Onpedensmb THII XUMUYECKON CBS3H
W aTOMHBIC KPHCTAUTMYECKUe | 1Mo Gpopmylie BemecTsa.
PEIETKY, U CBOHCTBA BEIIeCTB | [Ipugooums TpUMEpPHl BEIIECTB C
C 3TUM THIIOM PEUIETOK. KOBQJICHTHOH CBSI3BIO.
JdeMoHCcTpanuu. Yemanaenueamo [IPUYUHHO-
BuneodparMeHTsl M CHANABI | CICICTBCHHBIC CBSI3U MEXITY
«KoBanentHas COCTaBOM
XUMHUYECKast CBsI3bY». | BEIIECTBA W BHJIOM XHMUYECKOU
Komnnexmust BEIIECTB | CBSI3U, MEXIY KOBAaJCHTHOW CBS3BIO
MOJIEKYJISIPHOTO U u
aTOMHOTO CTpoeHHs. MoJenu | KpuCTaUIMIecKuM CTPOCHHEM
MOJICKYJISIPHBIX X aTOMHBIX BEIIIECTBA, MEXTy KPHUCTAILTHIECKUM
KPUCTAJUTMYECKUX PEIIETOK. CTPOCHHEM  BemecTBa W €ro
(U3NIECKUMU CBOHCTBAMHU
59 | KoBaneHTHas noispHast DIEKTPOOTPUIIATETEHOCTb. Obwvscuame, 9TO Takoe

XHUMHNYCCKas CBA3b

Psan
3JEKTPOOTPHUIIATEIEHOCTH.
KoBanenTHast TOJISIpHAS
XUMHUYECKass CBsA3b. JlUMob.
CxeMbl

o0pa3zoBaHusi  KOBaJCHTHOMH
MOJISIPHOM CBSI3U inie:
OGMHApHBIX

coenvHeHu. MoueKymsipHble
Y aTOMHBIE KPUCTAJUTNUECKHE
PEmIETKH, U CBOMCTBA BEILIECTB
C 3TUM TUIIOM PEUIETOK.
JdeMoHcTpauuu. Mopenu
MOJIEKYJISIPHBIX U aTOMHBIX
KPUCTAININYECKUX PELIETOK.

«KOBAJICHTHAsI OJIIPHAS CBSA3bY,
«QIEKTPOOTPHLIATEILHOCTDY,
«BO3TOHKa» WIIN «CYOIMMAaINsD).
Cocmaenams CcxeMBl 00pa30BaHUSA
KOBaJICHTHOH NOJISPHOI

XMMHUUYECKOH CBS3U.

HUcnonvzosamo 3HAKOBOE
MOJIETUPOBAHUE.

Xapaxmepu3zoeamo MEXaHU3M
o0pa3oBaHUs TIOJISIPHOM
KOBaJICHTHOM

CBSI3H.

Onpedensims THI XUMHYECKOH CBSI3U
1o opMyJie BelecTna.

Ilpueooums TIpUMEPHI BEILECTB C
KOBaJIEHTHOM IOJISIPHOM CBSI3bIO.

Yemanasnusamp IIPUIUHHO-
CJIICACTBCHHBIC CBs3H MCXIY
COCTaBOM

B€OIECCTBA W BHUAOM XHUMHYECKON
CBA3HU, MCKAY KOBAJICHTHOH CBS3bIO
n

KPpUCTAJIMYECKUM CTPOCHUCM
BCHICCTBA, MCIKAY KPUCTAJUINICCKUM
CTPOCHUCM BCIICCTBA )48 €ro
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(U3HYECKUMU CBOWCTBAMH.
Cocmasnsims  GopMynbl  OMHAPHBIX
COEIMHEHUH 10 BaJICHTHOCTHU U
HAxoO0umsv BaJEHTHOCTH JIJIEMEHTOB
1o popmyse OHHApHOTO

COCJIUHCHUS.
Hcnonvzosams MaTepuaIbHOe
MOJICTTUPOBAHUE
60 | Merammnyeckas Mertannuueckass xumuueckas | O6wscusamo, YTO TaKoe
XUMHUYECKast CBSI3b CBSI3b Ml METaJUTMICCKAS MeTaJITNIeCcKasi CBSI3b.
kpuctaymmaeckass — pemérka. | Cocmasisams CcXeMbl  00pa30BaHUS
CBoiicTBa BEIIECTB C OTHM | METAJUTMYECKON XUMHYECKOU CBSI3H.
THTIOM Hcnonvzosams 3HAKOBOE
pemérok. EnmuHas mnpupoma | MoaearpoBaHHE.
XUMHUYECKHUX CBS3CH. Xapaxmepuzosamuo MEXaHU3M
JdeMoHCcTpauuu. 00pa30BaHUs METAIUTMYCCKON CBSI3H.
Buneodparmentsl u cnainsl | Onpedensms THI XUMUYECKOH CBS3U
«MeTtamueckas o (hopMyJie BelIeCTBa.
XUMUYECKas CBsI3bY». | [Ipugooumsv TIpUMEPHI BELIECTB C
Komnexkumss  «MeTtayibl ¥ | METAJUIMYECKOMN CBS3BIO.
CIUTaBBI». Yemanaenusamp MIPUYHHHO-
JladopaTopHble onbIThl. 29. | ClIeICTBEHHBIC CBSI3H MEX Y
H3rotoBneHre MoaeIH, COCTaBOM
WUTIOCTPUPYIOIICH CBOMCTBa | BemecTBa H  BHJAOM XHMHYECKOM
METANTNICCKON CBSA3H CBSI3H, MEXIY METaTHICCKOM
CBSI3BIO
nu KPUCTAITINIECKUM CTPOCHUEM
BEIIECTBA, MEXAY KPUCTAIUTMUECKUM
CTPOEHHEM  BellecTBa U €ro
(bU3UYECKUMH CBOHCTBAMH.
Hcnonvzosams MaTepuaIbHOe
MOJICTTUPOBAHUE
61 | CreneHb OKHCICHHUS. Crenenb okucieHus. | Ob6vsacHamps, 4YTO TaKOE «CTEICHb
CpaBHeHue CTCTICHHU | OKHCJICHUSY, «BAJICHTHOCTDY.
OKHUCJICHUS U Cocmagnsams  (GOPMYIBI  OHMHAPHBIX
BaJICHTHOCTH. [IpaBuna | coennHeHni Ha OCHOBE O0IIETO
pacuéTa cTemeHell OKHCICeHHUs | croco0a MX Ha3BaHMUIA.
mo Qopmynam xmmudeckux | Cpaguusamo BANIEHMHOCb u
COCTMHEHUH. CTENICHb OKHUCIICHHS
Paccuumvieams CTETICHH OKHWCICHUS
o hopMysIaM XUMUIECKUX
COCJIMHEHUH.
62- | OKUCIUTENLHO- OKHCIIUTENBHO- ObwscHamo, 4TO Takoe
63 | BoccTaHOBHUTENBHBIE BOCCTAaHOBUTEJBHBIE PEAKIIUU. | «OKUCIUTEIHLHO-BOCCTAHOBUTEIIHHBIE
peakuuu Onpenenenne CTETNIeHeH | peakuuny,
OKHCIICHHUS JUIS DJICMEHTOB, | «OKUCIUTENbY», «BOCCTAHOBHTEIIbY,
obpa3zyronmx «OKHUCJICHUE», BOCCTAHOBJICHUE.
BEIIeCTBA PA3HBIX KIAcCcoB. | Knaccuguyuposame XUMHUYCCKHE

Peakiun HOHHOTO OOMEHA U
OKHCJIUTEILHO-
BOCCTAaHOBUTEJIbHBIE PEAKLUU.
OKHCIUTEND U
BOCCTAHOBHTE/Ib, OKHCJICHHUE U
BOCCTaHOBJICHHE.
CocraBiieHue

YpaBHEHUM OKHCIUTEIH
HO-BOCCTaHOBMTEIbHBIX

peakiuit METOJ0M
9JIEKTPOHHOTO OanaHca.
JdeMoHcTpauum.

BzammopeiicTBue I1MHKA C
cepoil, CosHOM

peaKuHﬁ IO MPHU3HAKY «U3MCHCHUEC
CTEIICHEH OKUCJICHHS DJIEMEHTOBY.

Onpedensimo OKHCIIUTENb u
BOCCTaHOBHUTEIIb, HPOLECCHI
OKHCIICHUS U

BOCCTaHOBJICHHS.

Hcnonvzosams 3HAKOBOE
MOJEIUPOBaHUE
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KHCJIOTOM, XJIOpUIOM MEIu
(1D). T'openue MarHus.
B3aumoneicTBue XJIOPHOM U
CEPOBOJAOPOIHON BOJBL.

64 O6001EeHNE 1 1
CHCTEMAaTH3aIs
3HAHUH 110 TEMaM
«Ilepuonuyeckuii 3aKk0H
u [lepuoanueckas
CHCTEMa XMMHYECKUX
anemenToB ..
Menneneesa u
CTPOEHHUE aTOMay U
«CTpocHHE  BeIIeCTBa.
OKHUCIINTENBHO-
BOCCTAHOBHUTEJILHEIC
peakLum»

65 | KonurponbHas paborta 1
110 TeMaM
«Ilepuonuyeckuil 3aKk0H
u [lepuoanueckas
CUCTEMa XUMHUUECKHUX
snemenToB ..
Menneneesa u
CTPOEHHUE aTOMay» U
«CtpoeHue

BELLECTBA.
OKHUCIHUTENBHO-
BOCCTaHOBUTEJIHHbBIE
peakuum»

66- | NosTopeHue un 2
67 | obobLieHne Tem.
MoAroToBKa K UTOroBom
KOHTPO/IbHOI paboTe

68 | UroroBast KOHTpOJbHAS 1
pabota

Hroro: 102




Y4eOHO-MeTOANYECKOE O0ecneyeHne Kypca XuMum 8 kiiacca
1. Xumus. 8 wmacc. Yuebnoe mocobue (aBropsl O. C. T'abpuensa, U. I'.Octpoymosn, C.A.

CrnagkoB).

2. Meroanueckoe mocobue. 8 kimacc (aBropel O. C. T'abpuensn, 1. I'. Octpoymos,C. A.
CnankoB). [Iporpamma kypca xumuu ajisi 7—9 KiaaccoB

obmieoOpazoBarenbHbix yupexacauii (aBropel O. C. Tabpuensn, U. I'.Octpoymon, C. A.
CrnagkoB).

3. Pabouas terpans. 8 kimace (aBropsl O. C. I'abpuensn, C. A. Cnagkos).

4. Terpagp nisi 1a0OpaTOPHBIX OMBITOB M TpakTHUecKuX pabor. 8§ kmacc (aBropeiO. C.
I"abpuensH, 1. B. AkcéHosa).

5. IIpoBepounbie U KOHTPOIIbHBIE paboThl. 8 kiacc (aBTopsl O. C. ['abpuensn, U.B. Tpuryouak).
6. Xumusi B TecTax, 3ajgadax u ympaxkHeHusix. 8 kiacc (aBropsl O. C. T'abpuensn,U. B.
Tpuryouyak).

7. DnexTpoHHas opMa yueOHOTO TOCOOUS.

Hugpopmayuonnwie cpeocmea

Hnmepnem-pecypcol Ha pyccKkom a3vike

1. http://www.alhimik.ru. [IpeacraBieHs! cieayronme pyOpuKn: COBEThI AOUTYPUEHTY, YIUTEITIO
XUMHH, CIIPAaBOYHUK (O4YEHb OoJibllasi MoJ00pKa TAOJIMIl U CHPAaBOYHBIX MAaTEpPHAJIOB), BecEnas
XUMHS, HOBOCTH, OJIMMITHA/IbI, KYHCTKaMepa (Macca MHTEPECHBIX HCTOPUYECKUX CBEACHUN).

2. http://www.hij.ru. XXypHan «XuMusi ¥ KU3Hb» MOHATHO M 3aHMMATENIbHO paccKa3blBaeT 000
BCEM MHTEPECHOM, YTO TIPOMCXOIUT B HAYKE M B MUPE, B KOTOPOM MBI KUBEM.

3. http://chemistry-chemists.com/index.html. DnekTpoHHBINA KypHaT «XUMHKH U XHMHUS», B
KOTOPOM TIPEACTaBICHO MHOXKECTBO ONBITOB 10 XHMMHH, 3aHHUMATEIbHOW HWH(OpMaIu,
MO3BOJISIOIIEH YBJI€Ub YUEHUKOB SKCIIEPUMEHTAILHON YaCThIO IPEAMETa.

4. http://c-books.narod.ru. BceBo3amoskHast TUTEpaTypa Mo XUMHH.

5. http://www.prosv.ru/. [Tocobust ajis yyammxcsi, B TOM YHCJI€ U JIJIsl TIOATOTOBKU K UTOTOBOM
arrectauuu (OI'D u EI'D), meronmveckue mnocoOust sl yduTesed, HaydHO-TIOMYJIIpHAs
JUTEpaTypa 1Mo XHUMUH.

6. http://1september.ru/. XKypHan mns ydutened m HE TOJIbKO. bonbimoe kommuecTtBo padoT
YYEHHUKOB, B TOM YHCIIE ¥ HCCIIEIOBATEIECKOTO XapaKTepa.

7. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii MKOIBHBIN MOPTa CO CCHUIKAMH
Ha 00pa30BaTeNbHbIE CAThI 10 XUMHH.

8. www.periodictable.ru. COopHuK cTareii 0 XMMHYECKHX DJIEMEHTaX, WIIOCTPUPOBAHHBIN

AKCIIEPUMEHTOM.
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Humepnem-pecypc Ha an2nUIiCKOM A3bIKE

http://webelementes.com. ComepXUT HUCTOPUIO OTKPBITUST M ONUCAHUE CBOWCTB BCEX
XUMHUUYECKHX 3JIeMeHTOB. byzer nosesen it 00y4yaromuxcs S3bIKOBbIX MIKOJ U KJIacCOB, TaK Kak
COJICP’KUT Ha3BAHUS JIEMEHTOB U BEILIECTB Ha Pa3HbIX S3bIKAX.

Oobvekmul yuedOHbIX IKCKYpCUil

1. My3eu: MUHEpaIOrHUeCKre, KpaeBeIUECKUE, Xy 10)KECTBEHHbIE, [lonUTeXHNUeCKUil.

2.  JlaGoparopuu:  yueOHBIX  3aBENEHHUIl,  arpoXUMiIadoOpaTopuH,  HKOJIOTHYECKUE,
CaHAMHIPMHUOJIOTUYECKUE.

3. Anreku.

4. IlpousBoaCTBEHHbIE OOBEKTHI: XUMUYECKHE 3aBOJIbl, BOJIOOYUCTHBIE COOPYKEHUSI U ApPYyrue
MECTHBIE TIPOU3BOICTBA.

MarepuajibHO-TeXHHYECKOe o0ecriedyeHue KaOuHeTa XuMHUM

HarypajibHbie 00beKTHI

HatypanbHble 00BEKTHI, UCIONB3yeMble B 7—9 Kiaccax mpu OOydeHHHM XHMHH, BKIIOYAIOT B
ceOsl KOMIEKIIMM MHHEpPAJIOB M TOPHBIX MOpPOJ, METaUIOB M CIUIAaBOB, OKCHJIOB, KHCIIOT,
OCHOBaHUH, COJIEH, B TOM YHCIIE U MUHEPATBHBIX yI0OpPEHHI, a Takke 00pa3lbl OPraHuIeCKIX
BEIICCTB M MartepuaioB, npexycMoTpeHHbIXx ®I'OC. O3HakomileHHe ¢ 00pa3laMy HCXOHBIX
BEUIECTB U TOTOBBIX H3JIEIMM MO3BOJIAET MOJIYYUTh HArJIAJHBIE NPEJACTaBICHUS 00 HTHX
MaTepuainax, UX BHEUTHEM BHJIE, @ TAK)KE O HEKOTOPBIX (DU3HMUECKUX CBOMCTBAX.

3HauUTENbHbIE y4eOHO-TIO3HABATENIbHBIE BO3MOXKHOCTH HMMEIOT KOJJIEKIUH, W3TOTOBICHHBIC
camumu oOyuaroumucs. [IpeameTs! Uit TaKUX KOJUIEKIUI coOOMparoTCcsl BO BpeMsl SKCKYpCUi 1
JIPYTHX BHEYPOUHBIX 3aHATHH.

Konnmexkuuu uCHoONb3yrOT TOJBKO IS O3HAKOMJICHHS] OOYYArOIIMXCS C BHEIIHUM BUIOM U
(bu3MYECKUMU CBOMCTBAMH PA3JIMYHBIX BEIIECTB M MaTepuanoB. |y mpoBeneHuss XUMHUYECKHX
OTIBITOB KOJUIEKIIUHU MCTIOJIb30BaTh HEJIb3S.

XuMH4YeCKHE PeaKTHBbI U MAaTepPHaJIbl

OOparerrie co MHOTHMMH BEIIECTBaMU TpeOyeT CTPOroro CcoOMIOJCHHsS] TpPaBUI TEXHUKU
0€30MacCHOCTH, OCOOEHHO TpH BBIIOJHEHWH ONBITOB caMMMH oOyuarommmucs. Bcee
HEOOXOUMBIE MEphl TMPEJOCTOPOKHOCTH yKa3aHbl B COOTBETCTBYIOUIMX JIOKYMEHTax U
WHCTPYKITUSAX, a TAKXKE B TTOCOOUSX JIJIsI YIUTENIEH XUMUH.

Bce peaktuBbl 1 MaTepHuanbl, HY)KHbIE JJi MPOBEICHUS JEMOHCTPALIMOHHOIO M YYEHUUYECKOIrO
DKCIIEPUMEHTa, TOCTABISIIOTCS B 00pa3oBaTeNbHBIE YUpPEXKACHUS OOIero obOpazoBaHUs

LEHTPAJIM30BaHHO B BHUJE 3apaHee CKOMIUIEKTOBaHHbIX HaOopoB. Ilpu HeoOxoaumocTu
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nproOpEeTEeHUs]  OTIOJIHUTEIBHBIX PEaKTHBOB W MaTepHajoB CleAyeT oOpamarbes B
CHeIMAIM3UPOBAHHBIC Mara3uHBbI.

XumMuYecKkas J1adopaTopHasi mocyaa, anmnaparsl U NpudopbI

Xumu4eckass TOcCyaa IOApasfeisieTcs Ha JIB€ TPYNIbL: IS BBINOJHEHHS  OIBITOB
00yYaroIUMUCS | ISl IGMOHCTPAIMOHHBIX OIBITOB.

[Tpubopkl, anmaparsl ¥ YCTAHOBKH, HCIIOJIb3yeMbIC Ha yPOKaX XUMUH B 8

KJlacce, KIACCH(PUIMPYIOT HAa OCHOBE NPOTEKAIONIMX B HHUX (U3HUYECKUX U XUMHYCCKHX
MPOIIECCOB C yYaCTHUEM BEIIECTB, HAXOMSAIIMXCS B Pa3HBIX arperaTHbIX COCTOSHHSIX:

1) mpubGopsI 17151 pabOTHI ¢ Ta3aMKU — MOJyYeHUE, COOMpaHue, OYUCTKA, CYIITKa,

MOTJIONICHHE Ta30B; PEAKIIMHI MEXKIY TOTOKAMH T'a30B; PEAKIIUU MEXIy ra3aMH B dJIEKTPUICCKOM
paspsije; peakiuy MeX Ty ra3aMU MPH IMOBBIIICHHOM JIaBJICHHH;

2) anmapatbl ¥ TPUOOPHI JUISI ONBITOB C JKUJAKHMMU U TBEPIBIMU BEIIECTBAMH — IIEPETOHKA,
GWIbTpOBaHKWE, KPHUCTALIU3AIMsI, IMPOBEICHHE pPEaKIUd MEKIY TBEPABIM BEIICCTBOM U
KUIKOCTBIO, JKUJAKOCTBIO U KHUIKOCTBIO, TBEPIBIMH BEIIECTBAMHU.

Bre sToii kiaccupukanuyu HaXOAWTCS ydeOHas ammaparypa, NMpeIHa3HaueHHas Uil U3ydeHUs
TEOPETUYECKUX BOIPOCOB XMMHUU — JUISI WILTIOCTPAIIMHM 3aKOHA COXPAHEHHS MAacChl BEIECTB,
JUI JICMOHCTPAIIMU AJIEKTPOIIPOBOJHOCTH PACTBOPOB W JIBIKCHHS HMOHOB B DIICKTPHYECKOM
noJie, IS W3YYCHHS] CKOPOCTH XUMHUYECKOW PEaKIUH, IOCICIOBATEIIBHOCTH BBITCCHEHUS
TaJIOTEHOB U3 PACTBOPOB UX COCAMHCHUM.

BcnomoratensHy0 pojiib UTPAlOT HU3MEpPUTENbHBIE M HarpeBaTelbHBbIE MPHOOPHI, pa3IUYHbIC

HpI/ICHOCO6J'IeHI/I$I JJIA BBITTIOJIHCHU S OIIBITOB.

Mopaenu

OObekTaMu MOJETUPOBAHUS B XUMHUU SIBISIOTCS aTOMBI, MOJEKYINbI, KPHCTAJUIbI, 3aBOJICKHE
anmaparhl, a Takke MPOMCXOSIIUE MPOILEeCChl. B mpenogaBaHuy XMMHHM UCTIOIB3YIOT MOZEIH
KpUCTAJUTMYECKUX pemeToK anmasza, rpadura, cepwl, pocdopa, okcuaa yraepona(lV), mona,
JKenesa, Meou, MarHus.

BBIHYCKaIOTCH Ha60pBI MoJeJIeil aTOMOB I COCTaBIICHUS HIapOCTCPIKHECBBIX Mopeseun MOJICKYIIL.

YueOHble MOCOOHS HA MEYATHOM OCHOBE

B mpomecce oO0ydeHHMs] XWUMHUH  HCIOJB3YIOT  CICAYIONIME  TaOJUIBI  TTOCTOSHHOTO
skcnionupoBanusi: «llepuoguueckas cucremMa xumudeckux snemeHtoB JI. WM. MengeneeBay,
«Tabnuiia pacTBOPUMOCTH KHCJIOT, OCHOBAaHUH W coliei», «IIEKTPOXUMHYECKHA Pl

HanpsHKEHUH METAJUIOB» U JIP.
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JUis  opraHu3alMd  CaMOCTOSITEIbHOM paboThl OOydYaroOUIMXCS Ha YPOKAaX HCIHOJb3YIOT
pa3HOOOpa3Hble AUIAKTUYECKUE MaTepUalbl: TETPAagu Ha I€YaTHOW OCHOBE WM OTACIbHBIC
pabouMe JIMCTBl — HHCTPYKLHH, KapTOUYKH C 3aJaHUSMU PA3HON CTENEHM TPYAHOCTH MJis

HN3YUCHHUA HOBOI'O MaTcpuajia, CaMOIIPOBEPKH U KOHTPOJIA 3HAHMUII.

JKPaHHO-3BYKOBbIE CPe/ICTBA 00y4YeHH s

K 3KpaHHO-3BYKOBBIM CpelCcTBaM OOYYEHHsS OTHOCST Takue IMOCOOWs, KOTOphIE MOTYT OBITh
BOCIIPHHSATHI C MOMOIIBIO 3pEHUS M ClIyXa. DTO KHMHO(PUIbMBI, KHHOQPArMEHTHI, 1Ua(pUIbMBI,
JUANo3UTHBBl  (ClHalbl), €AMHWUYHbIE TpaHcHapaHThl Uil  rpadomnpoekropa. Cepuu
TPAHCIAPAHTOB I103BOJISIOT MMUTHPOBATh ABM)KEHHE IYTEM I10CIIEOBATEIBLHOIO HAJIOKEHUS
OJIHOTO TPaHCIApaHTa Ha JIPYTroOu.

Texnnueckue cpeacrsa od0yuenusi (TCO)

BoNbIIMHCTBO M3 TEXHMUYECKUX CPEJICTB OOy4deHHMs HE pa3padaThlBajioCh CIELUAIBHO JUIS
IIKOJIBI, & M3HAYAJILHO CIYXHJIO JUIA Tmepenayd U o0paboTKM MH(POPMAIUHU: 3TO Pa3IHIHOTO
pozia IpOEKTOpbI, TEJIEBU30PbI, KOMIbIOTEPHI U T.J. B ydueOHO-BOCIHTATEIBHOM IIpOIECCE
KOMITBIOTEP MOXKET MCII0JIb30BAThCS [Vl PELICHUS 3a/jad HAyYHOW OpraHu3aluy Tpyaa yuUuTes.
[Ipy wKCHONB30BAHMM TEXHUYECKUX CPEACTB OOy4YeHMsI CIelyeT Y4YUThIBaTb BPEMEHHBIE
orpaHuueHusi, Hanaraemble CanurapHeiMu npaBuwiamu v Hopmamu (CanlluH). HenpepsiBhas
IPOJOKUTEIBLHOCTh JIEMOHCTPAllMM BMJIEOMATEPUAIOB HA TEJIIEBU3MOHHOM »JKpaHe U Ha
0O0JIBIIIOM KpaHe ¢ MCIOJIb30BAaHUEM MYJIbTUMEIUIHOIO NMPOEKTOpa HE JIOJKHA MpEeBbIIaTh 25
MuH. Takoe e orpaHudyeHue (He Oosnee 25 MMH) pacHpoCTpaHAETCs Ha HENpepbIBHOE
UCIIOJIb30BaHNE WHTEPAKTHUBHOW JIOCKM W Ha HEINpephIBHYIO paboTy oOydaromuxcs Ha
NEPCOHAIBHOM KOMIbIOTEpE. YHCIO YpOKOB C UCHOJIB30BAHUEM TaKUX TEXHUYECKHX CPENICTB
o0y4yeHMsl, KaK TeJeBU30p, MYJIbTUMEIUMHBIM NPOEKTOp, MHTEPAKTHBHAs JIOCKA, JOKYMEHT-
Kamepa, JOJDKHO OBITh He Oosiee IIEeCTH B HEAENI0, a YMCIO YPOKOB, KOrja oOyuarormmecs

paboTaroT Ha IEPCOHATLHOM KOMITBIOTEPE, — HE 0oJiee TPEX B HENEIIO.

O6opynoBanne kabuHeTa XUMUM

Kabuner xumun nomkeH ObITh 000OPYAOBaH CHELUAIBHBIM JEMOHCTPALMOHHBIM CcTOJIOM. Jlist
o0ecrieueHus nytnneﬁ BUIUMOCTHU }IGMOHCTpaHHOHHBIfI CTOJ pCKOMEHAYCTCA yCTaHAaBJIMBATh HA
MOJTUYM.

B kabuHerax XUMHUHM YCTaHABJIMBAIOT JIBYXMECTHBIE YYEHHUUYECKHE JTa0OpaTOpHBIE CTOJNBI C
MOJIBOAKON DJEKTPOIHEPTUU. YUEHUUYECKUE CTOJBI JODKHBI UMETh MOKPBITHE, YCTOWYMBOE K
JIEHCTBUIO arpeCCUBHBIX XUMHUYECKHUX BEIIECTB, M 3alUTHBIE OOPTHUKHU MO HAPY>KHOMY Kparo.

KaGuneTsl XxuMun 00OpYyIyIOT BBITSDKHBIMU IIKa(aMH, pacloOKEHHBIMH Y HApYKHOW CTEHBI
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BO3/Ie crosia yuutensd. [{ng mpoBeneHHs 1a0OpaTOPHBIX ONBITOB HCIOJB3YIOT TOJBKO MHHU-
CIUPTOBKH.

Y4eOHble JOCKM JODKHBI OBITH M3TOTOBIIEHBI U3 MAaTEPUATIOB, UMEIOIIUX BBICOKYIO aJI€3HIO C
MaTepHajaMM, HCIOJIb3YeMbIMH [UIl IHCbMa, XOPOILIO OYMINATHCS BIAXHOW TI'yOKOH, OBITh
U3HOCOCTOMKUMM, UMETh TEMHO-3€JIEHBIA LBET U AHTHOIMKOBOE MOKPBITHE. Y4eOHBbIE TOCKU
00opyayroT coduTamMH, KOTOPBIE JOJKHBI MPHUKPEIUIAThCS K creHe Ha 0,3 M BhIIIE BEpXHEro
Kpasi JIOCKU U BBICTYNAaTh Bepéxa Ha paccrosinue 0,6 M.

TeneBu30phl ycTaHABIMBAIOT Ha CHENUaIbHBIX TymOax Ha Bbicote 1,0—1,3 M or mona. Ilpu
IPOCMOTpE TeJenepeaad 3puTeabCKIe MecTa JIO0JIKHBI pacrosararbcs Ha pacCTOSHUU HE MEHee
2 M OT 3KpaHa JI0 TJ1a3 00yJaromuXcsl.

Jl1s MakCUMalIbHOTO HMCIOJIb30BaHUSl JHEBHOI'O CBETA U PABHOMEPHOI'O OCBEUICHMS Yy4EOHBIX
IIOMEIIEHUH He cielyeT pa3MellaTh Ha OJOKOHHUKAX IIMPOKOJIMCTHBIE PACTECHMS, CHIDKAIOLIHE
YPOBEHb €CTECTBEHHOI'O OCBEIIECHUS.

BricoTa pactenuii He moiKHA IpeBbIIAaTh 15 ¢M (OT moJOKOHHMKA). PacTeHus nenecoobpa3Ho
pa3MeniaTth B IEPEHOCHBIX LIBETOYHMIIAX BbICOTOM 65—70 cM OT IoJia UM MOABECHBIX KaIlIo B
IPOCTEHKAX MEX/1y OKHaMH.

Jis oTnenku ydeOHBIX MOMEIIEHUI MCIONIb3YIOT MaTepraibl U KPackH, CO3AAI0LINE MATOBYIO
MOBEPXHOCTh. {7151 cTeH y4eOHBIX MOMEIICHUI CIIeIyeT HCIOIb30BaTh CBETIIBIE TOHA JKENTOTO,
0eXEeBOT0, PO30BOT0, 3€JIEHOT0, TOTYOOTO 1BETOB; /IJIsl IBEPEH, OKOHHBIX paM — OEJIBIH 1IBET.
Kabuner XxuMuu JODKEH OBITh OCHAIIEH XOJOAHBIM M TOPSAYMM BOJOCHAOKEHHEM U
KaHaJIM3alUeH.

B xabuneTre XuMUHM 0053aTEIIBHO JOJKHA OBITH alTeyka, B KOTOPYIO BXOIST:

1. ’Kryt KpOBOOCTaHABIMBAOIINHI, PE3UHOBBIA — | MIT.

. ITy3bIpb aist tba — 1 mt. (runorepMuyeckuii maket — 1 mr.).

. buHT cTepunpHbI, mmpokuit 7 X 14 cm — 2 .

. bunt crepunpHeblii 3 X 5 cM — 2 .

. bunT HecTepubHBINA — 1 mIT.

. Canderku crepuibHble — 2 yII.

. Bara crepunpnas — 1 nauka.

. JlefikormacTeipb mupuHON 2 cM — | kaTymka, 5 cM — | karymika.
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. bakTepumuaHbIi JTEHKOIIACTRIPh Pa3HbIX pa3mMepoB — 20 miT.

10. CniuptoBoii pactBop noja 5%-Hbiif — 1 ¢aaxoH.

11. Boanslil pacTBOp aMMHaka (HalIaTIPHBINA COUPT) B ammynax— 1 ym.
12. PactBop nepokcuaa Bogopoaa 3%-apiii — 1 ym.

13. IlepmaHranar Kanusi KpucTalInuyeckuii — 1 y.
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14. Ananerun 0,5 r B Tabnerkax — 1 ym.

15. Hacroiika Banepuansl — 1 ym.

16. Hoxxauiet — 1 1.

Ilnanupyemblie pe3yabTaTbl 00y4eHUs

BpinycKHUK HAYYHTCS

3Hamy (nOHUMamo):

— XMUMHMYECKYI0 CUMBOJIHMKY: 3HAKH XMMHUYECKHX JIEMEHTOB, (hOPMYJIbl XUMHUECKUX BEIIECTB,
YPaBHEHHsI XUMHUYECKHUX PEaKIIN;

— BaXXHEHIIME XMMHYECKUE IOHATHUA: BEIIECTBO, XUMHUYECKHM 3JIEMEHT, aTOM, MOJEKYJa,
OTHOCHUTEJIbHbIE aTOMHAasi M MOJIEKYJISIpHAs Macchl, UOH, KaTHOH, aHUOH, XMMHYECKasi CBS3b,
AJIEKTPOOTPULIATEIBHOCTh, BAJIEHTHOCTb, CTENEHb OKUCICHMS, MOJb, MOJIApHAs Macca,
MOJISIpHBI ~ 00BEM, pacTBOpBI, D3JEKTPOJUTHl U  HEIJIEKTPOJIUTHI, AIEKTPOIUTHYECKAs
JMCCOLIMALIUS, OKUCIIUTENb U BOCCTAHOBUTEIIb, OKUCIIEHNE U BOCCTaHOBIIEHHE, TEMI0BOH 3¢ dexT
peaKkLry, OCHOBHBIE TUIIbI PEAKIMI B HEOPraHUYECKON XUMMH;

— (GOpMYJIMPOBKH OCHOBHBIX 3aKOHOB M TEOPUH XHMHHU: aTOMHO-MOJICKYJISIPHOTO YYEHHUS;
3aKOHOB COXPaHEHHUS MacChl BEILIECTB, IIOCTOSHCTBA COCTaBa BEIIECTB, ABOraapo;
[Tepuognueckoro 3akona /[.M. MenneneeBa; TeOpUM CTPOCHMSI aTOMa U YYEHMsI O CTPOCHUU
BELIECTBA; TEOPUHU AIEKTPOJIUTUUECKON JUCCOLMAIIMN U YUEHUS O XUMUYECKOW PEaKIUH;
Hazvleamp:

— XMMHYECKHE IJIEMEHTHI,

— COEIMHEHNS N3YYEHHBIX KJIACCOB HEOPraHUYECKHX BEIIECTB;

— OpraHMYecKHe BeUIecTBa M0 UX (opMyJie: METaH, 3TaH, 3TUJIEH, alleTHJIEH,METaHOJ, ITaHO,
[JIMLIEPUH, YKCYCHas KHCIIOTa, TIII0K03a, caxapo3a;

00vACHAMY:

— (usnueckuil cMmbICI aTOMHOro (MOPSAKOBOr0) HOMEpa XMMHUYECKOrO 3JIEMEHTa, HOMepa
rpynnsl 1 nepuona B Ilepmonmueckoinn cucreme J[. M. MeHneneeBa, K KOTOPBIM 3JIEMEHT
MPUHAJJIEKUT;

— 3aKOHOMEPHOCTH HM3MEHEHHMS! CTPOECHHSI aTOMOB, CBOMCTB 3JIEMEHTOB B IpEAeiax MaiblX
NEepUoJIOB U A-TPYIII, a TAKXKe CBOMCTB 00pa3yeMbIX MMU BBICIIMX OKCHUJIOB U THAPOKCH]IOB;

— CYILHOCTb TpoIiecca JIEKTPOIUTHUECKON AUCCOIUAIMH U PEaKIiil HOHHOTO OOMEeHa;
Xapakmepu3zoeamau:

— XHMMHYECKHE DHJIEMEHTHl (0T BOJOpOJA JIO KajJblMs) Ha OCHOBE HX TIIOJIOKEHUS B
[lepuonuueckoit cucreme xumudeckux osnemeHToB JI. VM. MenneneeBa u ocoOeHHOCTEH
CTPOEHHS UX aTOMOB;

— B3aMMOCBA3b MCXKY COCTAaBOM, CTPOCHUEM U CBOMCTBaMH HCOPTraHNYCCKUX BCUICCTB,
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— XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHWYECKUX BELIECTB (IIPOCTHIX BEIECTB —
METAJIJIOB U HEMETAJUIOB, COCTUHEHUI — OKCHUJIOB, KHCIIOT, OCHOBAaHUH, aM()OTEPHBIX OKCHIOB
Y THUIPOKCHUJIOB, COJIEH);

onpeoenamo:

— COCTaB BEILIECTB N0 UX Gopmysam;

— BaJICHTHOCTH U CTETICHU OKHUCIICHUS DJIEMEHTOB B COCIMHCHUU;

— BH/JIBI XUMUYECKOU CBSI3HM B COSTMHCHUSX;

— THUIIbI KPUCTAIUTMYECKUX PEIIETOK TBEPBIX BEIIECTB;

— MPUHAATICKHOCTh BEIIECTB K OMPEeIEHHOMY KIIACCy COeTUHEHU;

— THUIIBI XUMUYECKHUX PEaKIIHii;

— BO3MOXHOCTb ITPOTEKAHUS PEAKIINI HOHHOTO OOMEHA;

cocmaegnamo:

— cxembl cTpoeHus aToMoB mepBbix 20 osnemeHTtoB I[lepuoamueckort cucremsr JI.U.
Menneneena;

— (bopMyIIBI HEOPTAHUYECKUX COSAMHEHUN N3YYCHHBIX KIIACCOB;

— ypaBHEHUs XMMHYECKUX PEaKIUi, B TOM YHCIE U OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX, C
MOMOIIBIO0 METO/Ia TIEKTPOHHOT0 OajaHca;

0e3zonacno oopawamoca:

C XUMMHUYECKOH MOCyA0i U Tab0opaTOPHBIM 000PY/I0BaHUEM;

npooOUMb XUMUUECKUT IKCHEPUMEHM:

— MOATBEPKAAIOINNA XUMUYECKUN COCTAaB HEOPTAHUYECKUX COSTMHEHUN;

— MOATBEPXkTAOINN XUMUYECKUE CBOMCTBA U3YYCHHBIX KJIACCOB HEOPTaHUICCKUX BEIIECTB;

— 10 TOJIYYCHHIO, COOMpPAaHMIO U PACMO3HABAHUIO Ta3000pa3HBIX BeEMIeCTB (KHCIOPO/a,
BOJIOPOIa, YTAEKUCIIOTO Ta3a, aMMHUaKa);

— M0 OMNpPENEeNeHHUI0 XJIOpHUI-, Ccylb(dar-, KapOOHAT-WOHOB W HOHA AMMOHHS C TOMOIIBIO
KA4eCTBEHHBIX PEAKLINN;

GLIUUCTIAMD:

— MAacCOBYIO JIOJII0 XUMUYECKOT0 AJIEMEHTa 10 (POpMYJie COeTMHEHUS;
— MacCOBYIO JIOJIIO BEI[ECTBA B PaCTBOPE;
— Maccy OCHOBHOT'O BEILIECTBA MO U3BECTHOW MacCOBOM JOJIM MPUMECEN;
— 00BEMHYIO JI0JTF0 KOMIIOHEHTA Ta30BOM CMECH;
— KOJIMYECTBO BEIIECTBA, O0BEM MM MacCy BEIIECTBA MO KOJTUYECTBY BEIIECTBA, 00BEMY WU
Macce peareHToB, U MPOAYKTOB PEaKIINH;

UCnOIb306aMmb NPUOOPEMEHNHbIE 3HAHUA U YMEHUA 8 NPAKMUYUECKOTL

0esimeIbHOCMU U NOBCEOHEBHOU MHCUZHU:
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— g 6e3omacHOro oOpallleHusi ¢ BEIIeCTBAMHM W MaTepHallaMd B IOBCEJIHEBHOM JKHU3HH U
rPaMOTHOT'O OKa3aHUS MEPBOU MOMOIIH IPU 0XKOTaX KUCIOTAMH U IIEIIOYaMHU;
— JUTsl OOBSICHEHHUS OTNICTIHHBIX (PAKTOB M MPUPOIHBIX SBIICHUM;
— JUTsl KPUTUYECKOM OI[EHKU MH(POPMAIH O BEIIECTBAX, UCIIOIb3yEMbIX B OBITY.

BbInyCKHUK MOJYYUT BO3MOKHOCTH HAYUHThCSH:

XapaKTepU30BaTh OCHOBHBIC METOIbI MO3HAHUS XUMUUYECKUX 0OBEKTOB:

HaOJr0IeHNe, U3MEPEHUE, SKCIIEPUMEHT, MOJICITUPOBAHHE.

pasznuyaTh XUMUYECKHE OOBEKTHI (B CTATUKE):
— XUMHUYECKHE 3JI€MEHTHI U MPOCThIE BEIECTBA;
— MeTaJUlbl ¥ HEMETaJUIbl M XapaKTepU30BaTh OTHOCUTEIBHOCTh MPUHAUICKHOCTU TaKHUX
00BEKTOB K TOW WM UHOM rpynie;
— OpraHU4ecKHe U HEOPraHUYECKUE COCIMHECHHUS,
— TUAPOKCUABI (KUCIOPOACOAepKAIINE KUCTIOThI, OCHOBaHUS, aM(OTEpHbIE THAPOKCUDI);
— OKCHJIBI HECOJIe00pa3yoIIre U cojeo0pa3yromue (KUCIOTHBIC, OCHOBHBIC, aM()OTCPHBIC);
— BQJICHTHOCTh U CTEIICHb OKUCJICHHUS,
— CHUCTEMaTHYeCKHE U TPUBHAIBHBIC TEPMUHBI XUMUYECKOW HOMEHKIATYPHI;
— 3HAKOBYIO CHUCTEMY B XUMUU (3HAKU U HOPMYIIbI, HHAECKCH U KOA(D(OUIUEHTHI, CTPYKTYpHBIE
U MOJICKYISpHBIC (OPMYIIBI, MOJICKYJSPHBIE W WOHHBIC ypaBHEHUS PEAKIMi, IOJHBIC W
COKpAIllcHHbIC MOHHBIC YPAaBHCHHS PEaKIUH, TEPMOMOXMUMHYCCKHE YpaBHEHHUs, 0003HAYCHUS
CTETNeHH OKUCJICHMSI U 3apsifa HoHA B GOpMYIie XUMUYECKOTO COSAMHEHHUS);

pa3nuyaTh XUMHYECKHUE OOBEKTHI (B AMHAMHUKE):

— (pu3uvecKkue U XUMHYECKHE CTOPOHBI MPOIIECCOB PACTBOPEHUS U JUCCOIUAINH;

— OKHUCIUTEIFHO-BOCCTAHOBUTEIFHBIE PEAKIINH 1 PEeaKIui OOMEHa;

— CXEMBI U YpaBHEHHS] XUMUYECKUX PEaKIIHil;

COOTHOCHUTB:

— 9K30TEPMUYECKHE PEAKIIUU U PEaKINU TOPCHHUS,

— KaTaJIMTHYeCKue U (DePMEHTATUBHBIC PEaKIINH;

— MeTaJlsl, OCHOBHBIN OKCHUJ, OCHOBAaHHUE, COJIb;

— HeMeTaJll, KHCIOTHBIA OKCHUJI, KUCIIOTa, COJIb;

— CTpPOEHHE aToMa, BUJ XUMHUYECKOW CBS3H, THUI KPHCTAJUIMYECKON PEMIETKH W (PU3NUISCKUE
CBOMCTBA BEIICCTBA;

— HaxOKJCHHE JIEMEHTOB B MIPUPO/JIE M MPOMBIIIIEHHBIE CIOCOOBI X MOTyUEHUS;

— HE0OXOIMMOCTh XUMUYECKOTO MTPOU3BOJICTBA U TPEOOBAHUI K OXpaHE OKPYKAIOIIEH Cpebl;
— HEOOXOJMMOCTh TNMPUMEHECHHSI COBPEMEHHBIX BEHISCTB W MAaTEpHAOB W TpPeOOBaHUSA K

3I0POBBECOCPEIKEHUIO;
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[} BBIOBHUTaTh U HKCIIEPUMEHTAIBHO MTPOBEPSATH TUIIOTE3bI O XMMUUECKHX CBOMCTBAX BEIIECTB Ha
OCHOBE HX COCTaBa W CTPOCHHUS U TPUHAIJICKHOCTH K OIpeNelEHHOMY Kiaccy (Tpymie)
BEIIIECTB;

[] TIpOrHO3MpOBaTH  CHOCOOHOCTH  BEHIECTBA  HPOSIBIATH  OKHCIHMTEIBHBIE  WIH
BOCCTAHOBHTEIIbHBIC CBOMCTBA C Y4ETOM CTENEHEW OKHCICHHS 3JIEMEHTOB, BXOISIIUX B €ro
COCTaB, a TAK)XE MPOJTYKTOB COOTBETCTBYIOIIUX OKUCIUTEIFHO-BOCCTAHOBUTEIILHBIX PEAKIIHIA;

[] cocTaBNATh ypaBHEHUS PEAKIMHA C y4acTUEM THUIIHMYHBIX OKHCIHMTEICH U BOCCTAHOBUTENICH Ha
OCHOBE 3JIEKTPOHHOTO OajiaHca,

(1 ompenmensiTb  BO3MOXHOCTh  NPOTEKaHMS  XHUMHUYECKMX  pEakuuii Ha  OCHOBE
AIIEKTPOXMMUYECKOTO  psAda HANpsDKEHUH  METaioB, psiia  AJIEKTPOOTPULATEIHLHOCTH
HEMETAJJIOB, TA0IHIIBI PACTBOPUMOCTH H YUETa YCIOBHMA UX MPOBEICHUS;

[] mpoBOIUTH PACUETHI 10 XUMUYECKUM (DOPMYJIaM U ypaBHEHHSM:

— 7151 BBIBO/Ia ()OPMYJIBI COETMHEHUS TI0 MACCOBBIM JIOJISIM 3JIEMEHTOB;

— TI0 IPUTOTOBJICHUIO PACTBOPA C UCIOIB30BAaHUEM KPHCTAIIOTHIPATOB;

— 10 HaxXOXIEHHWIO JOJH BBIXOAA MPOMYKTa PEaKIUH MO OTHOUICHWIO K TEOPETHYECKU
BO3MOXKHOMY;

— ¢ ucnosip3oBanueM npasuia ['eii-Jlroccaka 00 00BEMHBIX OTHOIICHUSX TA30B;

— C UCIIOJIb30BAHUEM MOHATHI «KMOJIbY», KMMOJIb», «UUCIIO0 ABOTaIpoy;

—T0 TEPMOXUMHUYECKUM YPAaBHCHHUSM PEaKIINH;

[ IpOBONTH XMMHUYECKUH HKCIIEPUMEHT C HEYKOCHUTEIBHBIM COOJIIOJICHUEM MPABHII TEXHHUKH
0€30I1aCHOCTH:

— M0 YCTAHOBJICHUIO KAYECTBEHHOTO M KOJMYECTBEHHOTO COCTaBa COSAMHEHUS;

— TIPH BBIMTOJIHEHUH UCCIIEOBATEIBLCKOTO MTPOEKTA,

— B JIOMAIITHUX YCIIOBHSIX;

[ ucnonp30BaTh MPUOOPETEHHBIC KIIOYEBbIE KOMIETEHIIMU JUIS BBIOJIHEHHS IPOSKTOB H
y4eOHO-HUCCIIEI0BATENBCKUX 3124 110 U3YYEHHIO CBOMCTB, CITOCOOOB MOYYSHHS M PACTIO3HAHHS
BEIIIECTB;

[] onpenensTb NCTOYHUKH XUMHYECKOH WH(POPMAIHH, TIPEICTABISTH CITMCOK MH()OPMAIIMOHHBIX
pecypcoB, B TOM YHUCIIE U Ha MHOCTPAHHOM SI3bIKE, TOTOBUTh MH(OPMAIIMOHHBIA HPOIYKT U
NPE3EHTOBATH €T0;

1 0OOBEKTHBHO OLIEHMBATh WH(POPMAIHIO O BEIIECTBAX M XUMHUECKUX IMPOIECcCaX, KPUTHICCKU
OTHOCHUTCS K NICEBIOHAYYHOM MH(pOpMAINH, HET0OPOCOBECTHON peKIaMe B CPECTBAX MacCOBOU
uHpOpMaINH;

[l co3maBaTh MOJEIN U CXEMBI IJISI pPEeICHUA y‘Ie6HLIX M ITO3HABATCJIbHBIX 3aJa4.
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