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1. HossicHuTEILHAA 3AIHCKA
HEJAU U3YUEHUS IPEAMETA «XUMMUSI»

K HampaBiieHuIo nepBoCTENEeHHOM 3HAYUMOCTH MIPU peann3anun o0pa3oBaTeIbHbIX
byHk1mi npeamera «XUMHUS) TPAIUIUOHHO OTHOCST (popMHUpOBaHUE 3HAHHUI OCHOB
XUMHUYECKON HayKH KaK 00JIaCTH COBPEMEHHOT0 €CTeCTBO3HAHUS, MPAKTUYECKOM e TEIIbHOCTH
YeJI0BEKa U KaK OJTHOTO M3 KOMIIOHEHTOB MUPOBOM KYJIBTYpPBI. 3a7ada peaMeTa COCTOUT B
(GOpMUPOBAHUN CUCTEMBI XHMUUYECKUX 3HAHUIH — BOKHEHIINX ()AKTOB, TIOHSATHH, 3aKOHOB U
TEOPETUIECKHX MOJIOKEHUH, TIOCTYITHBIX 0000IICHII MUPOBO33PEHUECKOTO XapaKTepa, 3bIKa
HayKH, 3HAHUI O HAyYHBIX METOJAX U3YUYEHHUsI BEIIECTB U XUMUUYECKUX PEAKLIHI, a TAKKE B
(GhOPMUPOBAHUHU U PA3BUTHH YMEHHUI U CITIOCOOOB JICATEIILHOCTH, CBSI3aHHBIX C TUTAHHPOBAHUEM,
HAOJII0/IEHUEM U MTPOBEIEHUEM XUMUYECKOTO SKCIIEPUMEHTA, COOJII0IEHUEM TPABUIT
0e30MmacHOro o0palleHus C BeIECTBAMU B TTOBCEIHEBHOI JKHU3HH .

Hapsny ¢ aTum nenu nu3ydeHus mpeaMeTa B IporpaMMe yTOUHEHBI M CKOPPEKTHPOBAHEI C
y4€TOM HOBBIX IIPUOPUTETOB B CUCTEME OCHOBHOTO 00111ero oopa3oBanus . Cerogs B
00pa3zoBaHUM 0CO00 3HAUNMOH MPHU3HAETCS HANIPABICHHOCTh O0YYECHHUS Ha Pa3BUTHE
caMOpa3BUTHE JIMYHOCTH, GOPMHUPOBaHUE €€ MHTEIUIEKTa U 001Iel KyabTypsl . O0yueHue
YMEHHIO YYUTHCS U IPOJOJIKATh CBOE 00pa30BaHHE CaMOCTOSATENILHO CTAHOBUTCS OHOM U3
BOKHEHIINX (PYHKIUI y4€OHBIX IPEIMETOB .

B cBs3u ¢ aTuM IIpU U3YUCHUU IIPEIMCTA B OCHOBHOM IIIKOJIE AOMUHHUPYIOIIICC 3HAYCHUC
an06peJ1H TaKu€ L CJIN, KaK:

q)OpMI/IpOBaHI/IC HWHTCIJUICKTYAJIbHO paSBHTOﬁ JINYHOCTH, TOTOBOH K CaMOO6pa3OBaHI/IIO,
COTPYAHUYICCTBY, CAMOCTOATCIIBHOMY NPHUHATHUIO pemeHHﬁ, CIIOCOOHOM aZlalITUPOBATHCA K
6LICTpO MCHAKOIINMCS YCIIOBHUAM KU3HU;

HaIIpaBJICHHOCTH 06y"IeHI/IH Ha CUCTCMATHYCCKOC HpI/IO6H_IeHI/Ie yqamuxces K
CaMOCTOSTEIbHOM MO3HABATEIBLHOM ACATCIIBHOCTH, HAYYHBIM METO/laM IIO3HAHUA,
q)OpMI/IPYI-OH_II/IM MOTHUBAIIUIO U pa3BUTUC CIIOCOOHOCTEH K XHUMUU,

obecrieyeHre ycinoBuii, CHocOOCTBYIOLIMX MPUOOPETEHUIO 00YUAIOIUMHKCS OTIbITA
pa3sHOOOpa3HOM 1eATENbHOCTH, TO3HAHUS M CaMOTIO3HAHMSI, KIIFOUEBbIX HABBIKOB (KJIFOUYEBBIX
KOMIIETEHIIHH ), UMEIOIIMX YHUBEPCAIbHOE 3HAUEHUE JJIs1 Pa3IMYHbIX BUJOB J€STEIbHOCTH;

(I)OpMI/IpOBaHI/IC yMeHI/Iﬁ OOBSCHATH U OLICHUBATH ABJICHUA OKPYKAKOIICTO MHUPA HA
OCHOBaHUM 3HAHUN U OIlbITA, MMOJTYYCHHBIX TP U3YUCHUN XUMUH,

dbopMupoBaHUE Y 00yUarOIINXCS TYMAHUCTHUECKUX OTHOIICHUH, TOHUMaHUSI IECHHOCTH
XUMHYECKUX 3HAHHUU JJIs1 BBIPAOOTKH SKOJIOTHUECKH 11eJIeCO00Pa3HOTo MOBEICHUS B OBITY U
TPY/IOBOM JCIATEIBHOCTH B IIEIISIX COXPAHEHHS CBOETO 3JI0POBbSI U OKPYIKAIOIICH PUPOTHOM
CpeIbl;

pa3BUTHE MOTHUBAIIMH K 00YUEHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIUTAHHIO
Ha OCHOBE YCBOEHUS 00Ie4eT0BEYECKHX [IEHHOCTEH, FTOTOBHOCTH K OCO3HAHHOMY BBIOODY
npoduss U HaNPaBICHHOCTH JlalbHEeNIIero o0yyeHusl.



2. IJIAHUPYEMBIE PE3YJIBTAThI OCBOEHUSI YYEBHOI'O IIPEJIMETA
«XUMMUSI» B OCHOBHOM HIKOJIE

Ocnoenvie HanpaeleHus 80CRUMAMEIbHOI 0CAMEIbHOCIU:

IIpukazom MunucrepcrBa npocselienus Poccuiickoit @enepaunu ot 31 mas 2021 roga
Ne 287 «O06 yrBepkaeHuu ¢eaepaabHOro TOCYAapCTBEHHOT0 00pa30BaTeIbHOTO CTaHAaPTA
OCHOBHOT'O 00111ero 00pa30BaHUs» OMPEAETICHO, YTO JINYHOCTHBIE PE3yIbTaThl OCBOCHHS
IIPOTPaMMbI OCHOBHOTO O0IIIEro 00pa30BaHMs TOJHKHBI OTPAXKaTh TOTOBHOCTh 00YYarOIIUXCs
PYKOBOJCTBOBATHCS CUCTEMOW MO3UTUBHBIX [IEHHOCTHBIX OPHUEHTALIMI U pacIIUpPEHUE ONbITa
JESITEIbHOCTH Ha €€ OCHOBE U B MPOILIECCE peaan3alii OCHOBHBIX HAIpaBICHUM
BOCIHUTATEIbHON JESTEIbHOCTH, B TOM YHUCJIE IO CIIEIYIOIIUM HAIMlPaBJICHUSIM BOCIUTATEIbHOM
JeSITEJIbHOCTH :

1. I'paxx1aHCKOE BOCIIUTAHUE;
2. [latpuoTuyeckoe BOCIUTAHUE U — (POPMUPOBAHNE POCCUICKON UIEHTUYHOCTH;

3. lyXOoBHOE ¥ HPAaBCTBEHHOE BOCIIUTAHUE JIETEH Ha OCHOBE POCCUUCKHUX TPAJAUITTOHHBIX
LIGHHOCTE;

4. IlpuoGrieHue aeTen K KyJIbTypHOMY Haciaeauo — (DCTEeTUUEeCKOE BOCIIUTAHHUE);
5. lomynsipuzanus Hay4yHbIX 3HaHU# cpeau neteil (LleHHocTH HayYHOTO MO3HAHUSA);
6. ®u3nyeckoe BoCIUTaHUE U (GOPMUPOBAHUE KYJIBTYPHI 370POBbS;

7. TpynoBoe BocIUTaHUE U MPOQECCHOHAIBHOE CAaMOOTIPEIeNICHUE;

8. DKoornueckoe BOCIUTAHUE.

I/I3yquI/Ie XMMHH B OCHOBHOM IIIKOJIE HAITpaBJICHO Ha JOCTUXKCHUC 06y‘IaIOH_II/IMI/ICH
JIMYHOCTHBIX, MCTANMPCAMETHBIX U IIPCIMETHBIX PE3YJIbTATOB OCBOCHUSA yqe6H0ro npeamera .

JInuHOCTHBIE pe3yJIbTaThI

JIudHOCTHBIE Pe3yNbTaThl OCBOSHUS MPOTPaMMBbl OCHOBHOTO OOIIIETO 00pa3oBaHus
JIOCTUTAIOTCS B X0/I€ 00YUYEHUS XUMHH B €IUHCTBE YI€OHOW U BOCIIUTATEIHLHON e TeIbHOCTH
Opranu3zanuy B COOTBETCTBUU C TPAJAUIIMOHHBIMUA POCCUICKUMH COLMOKYIBTYPHBIMHU U
JTyXOBHO-HPABCTBEHHBIMU IICHHOCTSIMU, IPUHATHIMU B OOIIIECTBE MPaBUIIAMHA U HOPMaMHU
MOBEJICHNUS, U CIIOCOOCTBYIOT MPOIIecCaM CaMOIIO3HAHUs, CAMOPAa3BUTHUS U COLTUAIU3AIMH
oOydJaronuxcs . JINUHOCTHBIC PE3yIbTaThl OTPAXKAIOT CHPOPMUPOBAHHOCTH, B TOM YHCJI€ B YACTH:

HanI/IOTI/I‘-ICCKOFO BOCIIUTAaHUA

1) HEHHOCTHOTO OTHOLIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U
Hay4YHOMY HaCJICINIO, IOHUMAHNS 3HAYCHUSI XUMUYECKON HAyKU B )KU3HU COBPEMEHHOI'O



o01recTBa, CIIOCOOHOCTH BIAACTh JTOCTOBEPHOM MHPOPMAIIUEH O TIEPEIOBBIX TOCTHKEHUIX U
OTKpBITI/ISIX MHpOBOfI nu OTe‘IeCTBeHHOfI XHUMHU, 3aHHTCpCCOBaHHOCTI/I B Hay‘IHBIX 3HAHUAX 06
YCTPOMCTBE MUpPa U OOIIECTRA;

I'pask1aHCKOro BOCIIMTAHUS

2) npeAcTaBIEHUs O COLUAIBHBIX HOPMaX U MPaBUIIaX MEXJIMYHOCTHBIX OTHOLIEHUH B
KOJIJIEKTHBE, TOTOBHOCTHU K Pa3HOOOpPa3HONM COBMECTHOM AEATEIbHOCTU MPH BBIIIOJHEHUN
yu€OHBIX, [I03HABATEIbHBIX 33/1a4, BHIIIOJIHEHUU XUMUYECKUX SKCIIEPUMEHTOB, CO3/1aHUN
y4€OHBIX IIPOEKTOB, CTPEMJICHUS K B3aMMOIIOHMMAHUIO U B3aMMOIIOMOIIH B IPOLIECCE ATON
y4eOHO! JEeATENbHOCTH; FTOTOBHOCTH OLIEHUBATh CBOE IMOBEJECHUE U ITOCTYIIKH CBOMX TOBapHILEH
C IO3ULIMY HPABCTBEHHBIX U IIPABOBBIX HOPM C YYETOM OCO3HAHUS ITOCIIEICTBUN ITOCTYIIKOB;

HCHHOCTI/I HAaY4YHOI'O ITIO3HAHUSA

3) MHPOBO33pEHUECKUX MPEJCTABICHUN O BEIIECTBE U XMMUYECKON peakiu,
COOTBETCTBYIOILIMX COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU M COCTABJISIOLIUX OCHOBY JIJIS
MOHMMAHUSA CYIIHOCTH HAyYHOW KapTUHBI MUPa; PEACTaBIEHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPO/IbI, B3aUMOCBSI35X UEIOBEKa C IPUPOIHOMN cpeiol, 0 pou
XUMHH B IO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

4) mo3HaBaTeJIbHBIX MOTHBOB, HAIIPABJICHHBIX HA MOJYYCHHE HOBBIX 3HAHUM 110 XUMUH,
HEOOXOIUMBIX ISl O0BSICHEHUSI HAOII0JAEMBIX MTPOIIECCOB U SBJICHHIA;

5) mo3HaBaTeNbHON ¥ MH(POPMAIIMOHHOHN KYJIBTYPhI, B TOM YHCIIC HABBIKOB
CaMOCTOSITENIbHOM pabOThI ¢ yUeOHBIMU TEKCTaMH, CIIPAaBOYHOM JTUTEPATYpPOM, JOCTYITHBIMU
TEXHUUYECKUMHU CPEJICTBAMU MH(POPMAITMOHHBIX TEXHOJIOTHIA;

6) nHTEpeca K 00yYEHUIO U MTO3HAHUIO, JIIDO03HATEIIBHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K
camMo00pa30BaHMIO, HCCIIEAOBATEILCKON NESITETLHOCTH, K OCO3HAHHOMY BBIOOPY
HAIpPaBJIEHHOCTH U YPOBHS 00y4YEeHUs B ajbHEHIIEM;

DopMHUPOBaHHUS KYJIbTYPBI 310POBbS

7) 0co3HaHUs IEHHOCTH KU3HH, OTBETCTBEHHOT'O OTHOIICHUS K CBOEMY 3JI0POBBIO,
YCTaHOBKHU Ha 3/I0POBBIM 00pa3 >KM3HU, OCO3ZHAHUS TTOCIICICTBUN U HETIPUSATHS BPEIHBIX
MPUBBIYEK (YITOTPEOIEHUS aJTKOT OIS, HAPKOTHUKOB, KYPEHHS ), HEOOXOIUMOCTH COOJIOICHUS
npaBuiI 6€30MacCHOCTH MPU OOpaIeHUN C XUMHUYECKUMHU BEIIECTBAMHU B OBITY U PEATbHOU
KU3HU,

TpynoBoro BocnuTaHus

8) KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO MOJIE3HOI,
yueOHO-UCCIIe0BATEeNbCKON, TBOPUECKON U IPYrUX BUJAX JESATEIbHOCTH; HHTEpeca K
IPaKTUYECKOMY U3yUEHHIO TPO(ECcCHil U Tpya pa3IMuHOrO POAa, B TOM UUCIIE Ha OCHOBE
MPUMEHEHHUS MTPEeIMETHBIX 3HaHUH M0 XUMUH, OCO3HAHHOTO BHIOOPA MHIMBUYaIbHOU
TPAaEeKTOPUH NMPOJODKEHUS 00pa30BaHUA C YUETOM JMUYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K
XUMHH, OOILIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH;

DKOJIOTHYECKOTO BOCITUTAHMS



9) sK0IOTHYECKH 11eJ1IeCO00Pa3HOr0 OTHOIIEHHUS K MPUPOE KaK UCTOYHHUKY KU3HU Ha
3emiie, OCHOBE €€ CyIEeCTBOBAHUS, IOHUMAaHUS LIEHHOCTH 3/10pOBOTr0O U Oe30macHoro odpasa
YKU3HU, OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (PM3NYECKOMY U IICHXUYECKOMY
3JI0pPOBBIO, OCO3HAHUS LIEGHHOCTH COOJIIOICHUS MPaBMII O€30IIaCHOTO MOBEACHUS IpU paboTe ¢
BEIIICCTBAMH, a TAK)KE B CUTYAIHSIX, YIPOXKAIOIINUX 37J0OPOBBIO M KU3HH JIFOJICH;

10) ciocoOHOCTH IPUMEHSTH 3HAHUS, IIOJIy4aeMble IIPU U3YUEHUHN XUMUH, ISl pELICHUs
3a/1a4, CBA3aHHBIX C OKPY’KAIOILIEH IIPUPOJIHON CPENOM, ITOBBILICHHS YPOBHS YKOJIOTHYECKON
KYJIBTYpPBbl,0CO3HaHUS ITI00AJIBHOTO XapaKTepa 3KOJIOIMYECKUX Npo0sieM U IyTel UX peleHus
IIOCPEACTBOM METOJIOB XUMUU;

11) sK0I0rN4ECKOro MBIIIIEHHSI, YMEHHSI pPyKOBOJCTBOBATHCSI UM B [TI03HABATEIILHOM,
KOMMYHHKaTUBHOHN U COLIUAJIBHOM MTPAKTHUKE .

MeTanpenMeTHMe pe3yJabTaThbl

B cocraBe MeTanpeaMeTHBIX pe3yabTaToOB BBIACISIOT 3HAUUMBIE 17151 POPMUPOBAHUS
MHUPOBO33pEHUs OOLIEHAYYHbIE OHATHUS (3aKOH, TEOpUs, IPUHLIUII, TUIIOTE3a, (PAKT, cucTema,
IIPOLIECC, SKCIIEPUMEHT U JP .), KOTOPBIE UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYyYHBIX YUEOHBIX
IpeIMeTax 1 MO3BOJIAIOT HA OCHOBE 3HAHUH U3 3TUX NPEAMETOB (POPMUPOBAThH NPEACTABICHUE O
[EJIOCTHOW HAyYHOU KapTUHE MHpPA, U YHUBEpCaIbHbIe yueOHbIe NelicTBUA (IT03HABATENbHEIE,
KOMMYHHUKATHBHbBIC, PETYISTUBHBIC), KOTOPbIE 00ECIIeUnBaIOT (POPMHUPOBAHIE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO Y4eOHOI 1eATeIbHOCTH.

MeTaHpeI{MeTHHe pPE3yIbTaTbl OCBOCHUA 06p330BaTeJ'IBHOI7I InporpamMmsnl 110 XUMHUHU
OTPAXKAOT OBJIAACHNUEC YHUBCPCAJIIbHBIMU IMTO3HABATCIIbHBIMU HeﬁCTBHHMH, B TOM 4YHCJIC:

bazoBeIMH TOTHYECKUMH ACHCTBUAMU

1) YMCHHUEM HCIIOJIB30BATh HpI/IéMI)I JIOTUYCCKOI'O MBIIIJICHUSA ITPU OCBOCHUUN 3HAHHIL:
PACKPBIBATE CMBICIT XUMHUYCCKUX MMOHATHUH (BBII[GJ'[SITB HX XapaKTCPHBIC ITPU3HAKH,
YCTaHAaBJIMBATb B3aUMOCBA3b C APYT'UMHU HOHHTI/ISIMI/I), HUCIIOJIBb30BaTh MMOHATHSA AJIA 00BSICHEHUS
OTACIBHBIX (l)aKTOB n HBJ'IeHPIfI; BLI6I/IpaTL OCHOBAHUA U KPUTCPUU IJIA KJ'IaCCI/I(i)I/IKaLII/II/I
XUMHNYCCKHUX BCHICCTB U XUMHNYCCKHUX peaKHI/Iﬁ; YCTaHABJIMBATH ITPUIUHHO-CIICACTBECHHBIC CBA3U
MCKIAY 00BbEKTaMHU N3YUCHUSA; CTPOUTD JIOTUYCCKUC PACCYKIACHUA (I/IHILYKTI/IBHBIC, ACAYKTHUBHBIC,
o aHaJIOFI/II/I); J€J1aTh BBIBOJbI U 3aKJIIOUYCHU I,

2) yMEHHEM IPUMEHSThH B IPOIIECCe MO3HAHMS CUMBOJIMYECKUE (3HAKOBBIE) MOJIEIH,
UCTIOJIb3yeMble B XUMHUH, TPe0Opa30BhIBaTh HIMPOKO NPUMEHSIEMbIE B XMMUU MOJIEITbHBIE
MpEeJICTaBICHUS] — XUMHUYECKHI 3HaK (CUMBOJ 3JIEeMEHTa), XuMudeckas popmyiia U ypaBHEHHE
XUMHUYECKON peaKIi — MPH pelIeHNH yueOHO-I03HaBaTeNbHbIX 33/1a4; C y4ETOM 3THX
MOJIEJIBHBIX MPEJICTABICHUN BBIABIIATh U XapaKTEPU30BATh CYIIECTBEHHBIE IPU3HAKH
M3Yy4aeMbIX 00bEKTOB — XMMHUYECKUX BEIIECTB U XUMUYECKUX PEaKIuii;

Bba3zoBbiMu ucaiaeaoBaTeJibCKUMHU lleﬁCTBHHMH

3) yMeHuEM UCIO0JIb30BaTh MMOCTaBIECHHBIE BOMPOCHI B KAUECTBE MHCTPYMEHTA MMO3HAHMS, a
TaK)Xe B KAYECTBE OCHOBBI JUIsl (JOPMHUPOBAHUS TUTIOTE3HI TIO TPOBEPKE MPABUIHLHOCTH
BBICKA3bIBAEMBIX CYXJICHUI; 4) MPHOOPETEHNE OIBITA 0 MJIAHUPOBAHUIO, OPTaHU3AINH U



NPOBEJCHUIO YIEHHUECKUX SKCIEPIMEHTOB: YMEHUE HAOII01aTh 3a X0O/I0M IIpoLecca,
CaMOCTOSITENILHO TPOTHO3UPOBATh €r0 pe3yabTar, (POpMYIHPOBATH 0OOOIIEHHUS 1 BHIBOBI IO
pe3yJibTaTaM IPOBEIEHHOTO OIIBITA, UCCIIEIOBAHMSI, COCTABIATE OTUET O MPOJIENIaHHOIl paboTe;

PadoToii ¢ undgopmanuei

5) ymeHueM BbIOMpaTh, AaHAIN3UPOBATh U HHTEPIPETUPOBATh HHPOPMALIUIO PA3IUYHBIX
BUJIOB U (POPM IIPEJCTABICHUS, IIOTYYaEMYIO U3 Pa3HbIX HCTOYHUKOB (Hay4HO-NOMYJIsipHas
JUTEpaTypa XUMHUYECKOTO COIEP KaHUsI, CIIPAaBOYHBIE T0COOUsI, pecypcbl IHTepHETa); 6)
YMEHHUEM MPUMEHSATH Pa3IMUHbIe METO/IbI U 3aIIPOCHI P MIOUCKE U 0TOOpe HH(POPMAIUH U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAUMBIX JJIsl BHITIOJTHEHUSI YIEOHBIX U IO3HABATEIILHBIX 3a/1a4
OTIpeNIeIEHHOTO TUIA; MPUOOPETEHUE OMBITa B 00JIACTH HCIIOJIb30BAHMS
UH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUM, OBJIaICHUE KYJIbTYPOIl aKTUBHOT'O
UCIIOJIb30BAaHUS Pa3IMYHBIX IOUCKOBBIX CHCTEM; 7) YMEHUEM HUCIIOIb30BaTh U aHAJIU3UPOBATh B
npoiiecce yueOHOI 1 UCCIIeI0BAaTENIbCKOM AesTEIbHOCTH HH(OPMALIHMIO O BIUSHUU
IIPOMBIIIJIEHHOCTH, CEIBCKOT0 X034HCTBA U TPAHCIIOPTA HAa COCTOSIHUE OKPYKAIOLIEH
IIPUPOJHOM CPEJIbI;

YHuBepcalibHBIMH KOMMYHHUKATUBHBIMU JICHCTBUAMH 8) yMEHHEM 3aJ]aBaTh BOMPOCHI (B
XOJIe IMAJIoTa W/WIK AUCKYCCUH) 110 CYIIECTBY 00CYKIaeMOi TeMBbI, ((OPMYIUPOBATH CBOU
IPEJJI0AKEHUS] OTHOCUTEIHHO BBIIIOJIHEHMSI IPEAJIOKEHHOM 3a1aun; 9) npuoOpeTeHue onbiTa
Hp€3€HTaLII/II/I pe3y.III>TaTOB BBIIIOJTHCHUA XUMHUYCCKOT'O BKCHepI/IMeHTa (na60paTopH0r0 OIIbITAQ,
1abopaTopHOil paboTHI 1O MCCIIEIOBAHUIO CBOMCTB BELIECTB, ydeOHOTo mpoekTa); 10)
3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHUKAMU IMO3HABATEILHON U UCCIEN0BATEIbCKON
JESTENILHOCTH MPH PEIICHUH BO3ZHUKAIOIIUX MPOOJIEeM Ha OCHOBE yuéTa OOIIIX HHTEPECOB U
CorJIacoBaHUs MO3UIH (00CYKIeHUS, 0OOMEH MHEHUSMHU, «MO3TOBBIE IITYPMBI» U JIP .);

YHI/IBepca.TIbHLIMI/I PEryJIATHUBHBIMUA JeHCTBUSIMH

11) ymeHHEM CaMOCTOATENLHO ONPEEIATh IENH IeATeTbHOCTH, TUIAHUPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBAThH U MIPU HEOOXOTUMOCTH KOPPEKTHUPOBATH CBOIO JICSITEIHHOCTD,
BBIOMpATh Hanbosee 3pheKTUBHBIE CIOCOOBI PEIICHUs YIEOHBIX U TTO3HABATEIBHBIX 3a/1a4,
KOPPEKTUPOBATh NPEIJIOKEHHBIN alrOPUTM I€UCTBHI MPU BBIITOJIHEHUH 33JaHUH C YUYETOM
MOJTyYEHUsI HOBBIX 3HAHUH 00 M3y4aeMbIX 00BbEKTaX — BEIIECTBAaX U peakuusx; 12) ymeHuem
MCIIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, TPEeAJiaraéMble B YCIOBUU 33JJaHUN .

IIpenmeTHbIe pe3yJIbTaThl

B cocraBe npeMeTHBIX Pe3yJabTAaTOB 10 OCBOCHHUIO 0053aTE€ILHOTO COAEPIKAHNUS,
YCTaHOBJICHHOTO JIAaHHOW TPUMEPHON paboueit mporpaMMOi, BBIJCIISIIOT: OCBOCHHBIC
o0yJarmuMucs HayqHble 3HAHUS, YMEHUS U CIIOCOOBI NeHCTBUH, cienuduueckue s
peIMETHOM 001acTi « XUMUS», BUIBI ASSITEILHOCTH IO MOTYYSHUIO HOBOTO 3HAHUS, €TO
WHTEPIIPETAINH, TTPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YIEOHBIX U HOBBIX CUTYAIIHSX .
[TpenMeTHBIC pe3yabTaThl IPEICTABICHBI IO TOAaM O0YUYESHHS U OTPaxaroT CPOPMUPOBAHHOCTD
y OOy4JarOIIMXCsl CISAYIOMINX YMEHUM:

8 KJIACC



1) packpbIBaTh CMBICT OCHOBHBIX XUMHUYECKUX MOHATHUI: aTOM, MOJIEKYJa, XHMUYECKUN
AJIEMEHT, POCTOE BEIIECTBO, CJI0KHOE BEILIECTBO, CMEChH, BAJICHTHOCTb, OTHOCUTEJIbHAsL aTOMHAs
Y MOJIEKYJIIpHAs Macca, KOJIMYECTBO BEILLECTBA, MOJIb, MOJIIPHAs Macca, MaccoBast 10J1s
XUMHUYECKOTO 3JIEMEHTA, MOJIIPHBIN 00bEM, OKCHJI, KHCIIOTa, OCHOBAaHHE, COJIb,
AIIEKTPOOTPHULIATEIEHOCTh, CTEIICHb OKUCIICHHSI, XUMUYECKasl PeaKLus, TEIUIOBOU APPEeKT
peaKuH, KnacCu(pUKaus peakuii, XMMHUYecKas CBsI3b, paCTBOp, MaccoBasi J10JIs BEILIECTBA B
pacTBope; 2) UIUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XMMUYECKHUX MOHATHH (cM . 11 . 1) 1
IPUMEHSATH 3T OHATHUSA IIPU OIMCAHUY BELECTB U MX NPEBPALICHUH; 3) HCII0JIb30BaTh
XUMHUYECKYIO0 CUMBOJIMKY AJISl COCTAaBICHUs (DOPMYJI BEILIECTB U YPAaBHEHUH XUMUYECKUX
peaxuuii; 4) onpenensaTh BAJIGHTHOCTh aTOMOB JIEMEHTOB B OMHApHBIX COEAMHEHUSX; CTETIEHb
OKHCIICHHSI SJIEMEHTOB B OMHAPHBIX COCIMHEHHSX; IPUHAIEKHOCTH BELIECTB K ONPENCIEHHOMY
KJIACCy COeUHEHUH Mo hopMyiaM; BUJ XUMUYECKOU CBSI3U (KOBAJICHTHAsI M HOHHAs) B
HEOPraHUYECKUX COEAUHEHUSX; 5) pacKpbIBaTh CMbICI Neproarndeckoro 3akona J[ . 1 .
MenneneeBa: 1€MOHCTPUPOBATH NIOHUMAHKE IEPUOAUYECKON 3aBUCHMOCTH CBOMCTB
XUMHUYECKHX 3JIEMEHTOB OT MX II0JIOKEHUS B IEPUOJAUUYECKON CUCTEME; 3aKOHOB COXPaHEHUS
MaccChl BELIECTB, IOCTOSHCTBA COCTAaBa, aTOMHO-MOJIEKYJIIPHOTO YY€HUs, 3aKOHAa ABOrapo;
OIUCBIBAThH U XapaKTEePU30BaTh TAOJUUHYIO (POPMY MEPUOANYECKON CUCTEMbI XUMUYECKHUX
AJIEMEHTOB: pa3inyarh MOHATHS «TJIaBHas noArpynna (A-rpymnmna)» u «11odoyHas NoArpyIa
(B-rpymma)y, mansie u G0JbIINE IEPHOIb; COOTHOCUTH 0003HAYEHUSI, KOTOPBIE MMEIOTCS B
tabnuie «llepuoanueckas cuctema XuMu4eckux 35eMeHnToB J1 . I . MeneneeBa» ¢ 4ucioBBIMU
XapaKTEPUCTHKAMH CTPOCHHUS aTOMOB XMMUYECKHX 3JIEMEHTOB (COCTaB U 3apsil sijapa, olriee
YHCJI0 3JIEKTPOHOB U paclpeieieHne X 10 3JIEKTPOHHBIM cJ105M); 6) KiaccupuuupoBaTh
XMMHUYECKHE JIEMEHTbI; HEOPIraHWYECKHE BEILECTBA; XUMUUECKUE PEAKIIMHU (110 YUCITY U COCTABY
Y4YacCTBYIOUIMX B PeaKIMH BELIECTB, 110 TeMI0BOMY 3(dekry); 7) xapakTepu3oBaTh (OMUCHIBATH)
o0111e XUMUYECKHe CBOMCTBA BEIIECTB PA3IUUHBIX KIACCOB, OJTBEPXK/1asi ONMCaHHE
IpUMEpaMHU MOJIEKYJIIPHBIX YPAaBHEHHI COOTBETCTBYIOIIMX XMMUYECKUX pEaKIHii; §)
IPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaU€CTBEHHOT'O COCTABa;
BO3MO>XHOCTH MPOTEKaHHsI XUMUYECKUX MTPEBPALICHUI B PAa3IMYHbIX YCIOBUAX; 9) BHIUUCIATH
OTHOCHUTEJIbHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BEIIECTB; MaCCOBYIO JIOJII0 XUMHUYECKOIO
aJIeMEeHTa Mo (OpMyJie COETMHEHUS; MACCOBYIO JOJIIO BEILIECTBA B PaCTBOPE;IIPOBOAUTH PACUETHI
10 YPaBHEHUIO XUMUYECKOU peakiuu; 10) MpUMEHITh OCHOBHBIE OIIEPALIMHA MBICIUTEIBHON
NesITeIbHOCTH — aHaJI3 U CUHTE3, CPaBHEHHUE, 0000IIeHUEe, CUCTEMATH3alIHIO,
KJIacCU(UKAIUIO, BBISIBICHUE IPUYNHHO-CIICICTBEHHBIX CBA3EH — JJIs1 U3YUYEHUS CBOMCTB
BEIIIECTB U XMMUUYECKUX PEaKIUil; €CTECTBEHHO-HAYYHbIE METO/Ibl IO3HAHUS — HAOII0IeHHE,
U3MepeHHe, MOIETUPOBaHNE, SKCIIEPUMEHT (pealibHbII U MbICIIeHHBIH); 11) cnexoBath
IIpaBHJIaM MOJIb30BaHUs XUMUYECKOM MOCYI0M 1 1a00paTOPHBIM 000PYAOBAHUEM, a TAKXKE
IpaBuJiaM OOpallleHus C BEIeCTBAMU B COOTBETCTBUH C HHCTPYKLUSAMHU IO BBHITOJIHEHUIO
71a00PAaTOPHBIX XUMHUUECKUX OIBITOB IO MOJTYYEHHUIO U COOUPAHUIO Ta3000pa3HbIX BEUIECTB
(BOZOpO/Aa M KUCIIOPO/Ia), IPUTOTOBICHUIO PACTBOPOB C ONPENIeNIEHHON MacCOBOM J0Iel
pPacTBOPEHHOIO BELIECTBA; INIAHUPOBATh U MPOBOJUTH XUMUYECKUE IKCIIEPUMEHTHI 10
pacro3HaBaHHUIO PACTBOPOB ILEIO0YEHN U KMCIOT ¢ MOMOIIbIO MHAUKATOPOB (JIAKMYC,
beHondranent, METUIOPAHX U JIp .) .

9 KJIACC



1) packpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHATUI: XUMUUYECKHI 37IEMEHT, aTOM,
MOJIEKYJIa, HOH, KATUOH, aHUOH, IPOCTOE BELIECTBO, CII0)KHOE BEIIECTBO, BAJIEGHTHOCTb,
AJIEKTPOOTPULIATEIBHOCTD, CTETIEHb OKUCIICHUS, XUMUYECKasl PEAKLIMsl, XUMUUECKasl CBS3b,
TETUIOBON 3P PEKT peakiuu, MOJb, MOJSIPHBIA 00BbEM, pACTBOD; ANMEKTPOIHUTHI, HEAEKTPOJIUTHI,
AIIEKTPOIUTUYECKAs IUCCOLUAIIHS, PEAKIIMU HOHHOTO 0OOMeHa, 00paTHMbIe U HeoOpaTHMBbIe
peaKuuy, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINH, OKUCIIUTENb, BOCCTAHOBUTEIb,
OKHCJICHHE U BOCCTAHOBJIEHUE, AIJIOTPONHs, aM(OTEPHOCTb, XUMUYECKas! CBSI3b (KOBAJIEHTHAs,
MOHHAs1, MeTaJUIMYecKast), KpUCTAJIIMUEecKas peIéTka, KOppo3us METAILJIOB, CILIaBbl; CKOPOCTh
XUMHUYECKON peakiuu, mpeaeibHo gomyctumas konnentpanus (I11K); 2) wimoctpupoBaTh
B3aMMOCBS3b OCHOBHBIX XUMUYECKUX MOHATHH (CM . IT . 1) U IPUMEHSATH 3TU NOHATUS IPU
ONMCAHUU BEUIECTB U UX MPEBPAILEHUH; 3) UCIIOIb30BaTh XUMUYECKYIO CUMBOJIMKY IS
cocTaBJIeHUS (POPMYII BEIIECTB M YPaBHEHUH XUMUYECKUX PEaKIil; 4) onpenensiTh BaIEHTHOCTh
U CTETIEHb OKUCIIEHUSI XUMHUYECKUX 3JIEMEHTOB B COEIMHEHUSX Pa3JIMYHOIO COCTABA;
HPUHAAICKHOCTD BEILECTB K ONPEAeNEHHOMY KIacCy COeIUHEHUH o popMysiaM; BU
XMMHUYECKOH CBsI3U (KOBAJIEHTHAsI, MOHHAs!, METAJUIMYECKas) B HEOPraHUYECKUX COEAMHEHUSX;
3apsi/i MOHA 110 XUMHUUYECKOH (hopMyJie; XxapakTep Cpe/ibl B BOJHBIX PACTBOPAaX HEOPTaHUYECKUX
COEMHEHUH, TUI KPUCTAJUINYECKOHN peIIETKN KOHKPETHOI'O BEIIECTBA; 5) paCKpbIBaTh CMBICI
nepuoanueckoro 3akoHa /[ . 1. MenaeneeBa 1 1eMOHCTPUPOBATH €TI0 IOHUMAHUE: ONUCHIBATH U
XapaKTepru30BaTh TAOIUUHYIO (HOPMY MEPUOANIECKON CHCTEMBI XUMUYECKUX AJIEMEHTOB:
pa3nuyath MOHATHUS «TJIaBHas nmoarpymnma (A-rpynmna)» u «rmodounas noarpynma (b-pymma)y,
MaJible ¥ OOJIbLINE NEPUO/IbL; COOTHOCUTH 0003HAYEHUS], KOTOPhIE UMEIOTCSI B IEPUOIUUECKON
TabJIMIIe, C YUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsiz sapa, o0lIee YUCIIo 3JIEKTPOHOB U paclpeieieHue UX 110 3JEKTPOHHBIM CIIOSIM);
OOBSICHATBH 00IIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3JIEMEHTOB M UX COCTUHEHUN B
npezenax MajblX MepUOJIOB U IIABHBIX HOATPYII ¢ YYETOM CTPOEHHSI UX aTOMOB; 6)
KJIaccu(UIUPOBaTh XMMUYECKHE HJIEMEHThI;HEOPIraHUYECKHE BEIIeCTBA; XUMHUUECKUE PEaKIH
(10 YKCITy M COCTaBY YYacTBYIOLIUX B PEAKIMU BEIIECTB, IO TEIUIOBOMY 3 (DEKTY, 10
M3MEHEHHUIO CTENEHEeN OKHUCICHHSI XUMUYECKUX JIEMEHTOB); 7) XapaKTepu30BaTh (OMUCHIBATD)
o0111e XUMHUYECKHE CBOMCTBA BEIIECTB Pa3IMUHbIX KJIACCOB, TOATBEP:K/1asi ONMCAHNE
IpUMepaMu MOJIEKYJISPHBIX U MIOHHBIX YPAaBHEHHH COOTBETCTBYIOIIMX XUMUUYECKUX PEaKLnii; 8)
COCTaBJIATh YPAaBHEHUS JIEKTPOJIUTHUECKON TUCCOLMALMY KUCIIOT, IIEJI0UEN U COJIEH; MTOJIHBIE U
COKpAIllEHHbIEC YPABHEHUS peaKkIiil HOHHOTO 0OMEeHa;ypaBHEHUS peaklnii, TOATBEPKAAIOLINX
CYIIECTBOBaHHME T€HETHUECKON CBSA3M MEXKIY BEIECTBAMU PA3JIUYHBIX KIacCOB; 9) pacKpbIBaTh
CYILIHOCTb OKHCJIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUI MIOCPEICTBOM COCTaBICHHUS
ANIEKTPOHHOTO OanaHca 3Tux peakiuii; 10) mMporHO3UpoOBaTH CBOMCTBA BEIIECTB B 3aBUCHMOCTH
OT UX CTPOEHHUS; BOBMOKHOCTH MPOTEKAHUS XUMUYECKUX MTPEBPALIEHUI B pa3IMUHbIX YCIOBUSIX;
11) BBIYKCISATH OTHOCHTENILHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB; MACCOBYIO JOJTO
XUMHYECKOT0 3JIEMEHTa 10 (hOpMyIie COeIMHEHNS; MAaCCOBYIO JIOJIIO BEIIECTBAa B paCTBOPE;
IIPOBOAMTH PAcU€ThI 10 YPABHEHHUIO XUMUYECKON peakuuy; 12) cieaosars nmpaBuiiaM
MOJIb30BaHUsI XUMUYECKOH MOCY10# 1 1abopaTopHbIM 000pYJOBAHUEM, A TAKXKE MPAaBUIIAM
0OpaleHus C BeIECTBAMU B COOTBETCTBUM C MHCTPYKIUSIMH IO BBITOJIHEHUIO JJAOOPAaTOPHBIX
XUMHUYECKHX OIBITOB I10 MOJIYYEHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (AaMMHAKa U
YIIIEKUCIIOro ras3a);13) mpoBOaUTh peaklinu, MOATBEPKAAIOIINE KaYeCTBEHHBI COCTaB
pa3IMYHBIX BEIIECTB: pACIO3HABATh OMBITHBIM MMYTEM XJIOpUA- OpOMUA-, HOIUA-, KapOOHAT-,
docdat-, cunukar-, cynb(ar-, FTHAPOKCUI-UOHbI, KATHOHBI AMMOHHUS M MOHBI U3YYEHHBIX
METAJUIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPraHMUECKUX BEIIECTB; 14) MpUMEHATH



OCHOBHBIE OIIEpAI[M MBICIUTEIBHOMN IEATEIbHOCTH — aHAJIN3 U CUHTE3, CPABHEHUE,
000011eHNEe, CHCTEMAaTH3AIHIO, BBISIBICHUE TPHYNHHO-CIICICTBEHHBIX CBSA3EH — JUIS U3YUeHUS
CBOICTB BEILIECTB U XUMUYECKUX PEAKLMI; €ECTECTBEHHO-HAYUYHbIE METObI IO3HAHUS —
Ha0JII0/IeHUE, U3MEPEHHUE, MOJEIIMPOBAHNE, IKCIIEPUMEHT (pEalIbHbIN U MBICIIEHHBIH).

3. COAEP)KAHUE YYEBHOI'O ITPEJIMETA «XUMUsI» 110 T'OJAM
N3YYEHUA 8 KJIACC

IlepBoHavanbHble XUuMU4eckue nousaTus Ipenmer xumun . Poiabs Xxumuu B )xU3HU
yenoBeka . Tena u BemecTBa . Pu3nueckne CBOMCTBA BEIECTB . ArperaTHOe COCTOSIHUE BEILECTB
. IlonsiTre o MmeTofax nNo3HaHus B XUMUM . XUMHUS B CUCTEME HayK . UUCTbIE BEIIECTBA U CMECH .
Crioco0b1 pa3aeneHust cMeceld . ATOMBI U MOJICKYJIbI . XUMUYECKHE dJIEMEHTHI . CHUMBOJIBI
XUMHUUYECKHX 3JIeMEHTOB . [IpocThie U clio’kHbIE BeliecTBa . ATOMHO-MOJIEKYJISIPHOE YUEHHUE .
Xummnueckast popmya . BaneHTHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB . 3aKOH ITOCTOSTHCTBA
cocraa BenlecTB . OTHOCHUTEIbHAS aTOMHAas Macca . OTHOCUTENbHASI MOJIEKYJISIPHAs Macca .
MaccoBas 10J11 XMMHUYECKOT0 3JIEMEHTA B coeIMHEHNN . Du3nueckre 1 XUMUYECKUE SIBIICHHUS .
XrMHYECKas peaklys U €€ NPU3HAKYU . 3aKOH COXPaHEHMsI MACChl BEILECTB . XUMHUUYECKUE
ypaBHeHus . Kitaccuukanust XUMHYECKHX peakLuil (COeMHEHUS, pa3IoKeHU s, 3aMEILCHHS) .
XUMHUYECKUH SKCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOU TIOCY/ION, C TPaBHIaMH PaOOTHI B
naboparopuu U npuéMamu oOpalleHus ¢ J1adopaTOpHbBIM 000PYI0BAaHUEM; U3YUEHUE U
onucaHue (PU3NIECKUX CBOMCTB 00pa3I[0B HEOPTaHUYECKUX BEIIECTB; HaOM0IeHNe (PU3HUECKIX
(maBjeHME BOCKA, TastHUE JIbJA, paCTHpPaHUE caxapa B CTYIIKE, KUIIEHUE U KOHJIEHCAIUs BOJIbI)
U XUMHUYECKUX (TOpeHHe CBeYH, MPOKaTuBaHHE MEIHOM TPOBOJIOKH, B3aUMO/IEIICTBHE MeTia ¢
KHCJIOTOMN) SIBICHUN, HAOII0/IeHNE 1 ONTUCAaHKE PU3HAKOB NMPOTEKAHUS XUMUUYECKHX PEeaKLuit
(pa3noxxeHue caxapa, B3aMMO/ICHCTBHE CEPHOM KUCIOTHI C XJIOPUIOM Oapus, pazIokKeHue
runpokcuaa meau(Il) mpu HarpeBanuu, B3aumMoeicTBrE xenesa ¢ pactBopoM conu Meau(Il));
U3ydeHHe crioco0O0B pa3zielieHHs cMecel (¢ MOMOILBI0 MarHuTa, GUIbTpOBaHKE, BbITAPUBAHUE,
JTUCTUJUISIINS, XpoMaTorpadusi), MPOBEICHUE OYUCTKH MTOBAPESHHOM COJIHM; HAOIOICHHE U
ONMCAHNE PE3YyIbTATOB IIPOBEIEHUS OIbITA, HITIOCTPUPYIOIIETO 3aKOH COXPAHEHHS MacChl;
CO3/1aHHE MOJIETIeN MOJIEKYJ (IIAPOCTEPHKHEBBIX) .

Baxneiinue npencraBuTeNn HeopraHMueckux Bemects Bo3nyx — cmeck rasos . CocTtas
BO32yXxa . Kuciopon — anemMeHT u npocToe BemecTBo . HaxoxaeHne kuciopoaa B Ipupoe,
buznyeckue U XuMudeckne cBoicTBa (peakuuu ropenus) . Oxcuasl . [I[pumeHenue kuciopoaa .
CrniocoObI noydeHus KUCIopo/ia B 1a00paTOpuu U MPOMBIIUIEHHOCTH . KpyroBopoT kuciopoaa
B nipupoze . O30H — ayutoTpornHas Mmoaudukanus kucioposa . TernnoBoit 3¢ ekt XuMuaeckoi
peakuuy, TepPMOXUMHUYECKUE YPABHEHMUS], DK30- U DHIOTEPMUYECKUE peakuu . TOIIMBO: yroJb
U MeTaH . 3arps3HeHUE BO3/1yXa, YCUIIEHUE TAPHUKOBOTO 3¢ (deKkTa, pa3pylieHrne 030HOBOTO CIIOs
. Bonopon — anemeHT 1 mpocToe BemecTBo . HaxoxxaeHue Boiopo/ia B pupoie, pusnueckue u
XUMHUYECKHE CBOICTBA, IPUMEHEHHE, CLIOCOObI Toay4yeHHs . CocTaB KUCIOT U COJIEH .
KonuyectBo BemectBa . Moib . MonsipHast macca . 3akoH ABoraapo . MoJsipHbIi 00BEM Ta30B .
PacuéTel o XuMuyeckuM ypaBHeHUsIM . Pu3HUecKUe CBOMCTBA BOABI . Boga Kak paCTBOPUTEID .
PactBops! . HachlieHHbIE M HEHACHIIIEHHBIE PACTBOPHI . PacTBOpHMOCTH BemecTs B BoJE. |
MaccoBast 10111 BeLIECTBa B pacTBOpe . XUMHUUYECKHE CBOMCTBA BoAbl . CocTaB ocCHOBaHuUl . Ponb
pacTBOPOB B IPUPOJE U B XKU3HU 4esoBeKa . KpyroBopoT BoJbl B IpUpPOAE . 3arpsa3HEHHE



NpUPOAHBIX BoA . OXpaHa U OUYMCTKA MPUPOAHBIX BoA . Kinaccudukaius HeopraHndeckux
coequnenuii . Oxcuapl . Kimaccudukanms okcuaos: coneoOpasyromire (OCHOBHBIE, KUCIOTHBIE,
amdoTepHbIe) 1 HecoeoOpa3syomue . HoMeHknarypa okcu0B (MeXayHapoaHas |
TpuBHaNibHasA) . DU3NUYECKHE U XUMUYECKHE CBOMCTBAa OKCHAOB . [lonmydyenue . OcHoBaHUS .
Knaccugukarus ocHOBaHUIt: MIENOYN U HEPACTBOPUMbIE OCHOBaHMs . HoMeHKaTypa
OCHOBaHU# (MEXIyHapoHas ¥ TpUBUaIbHas) . DU3nuecKkre U XUMHUYECKHEe CBOMCTBA
ocHoBaHwu# . [lomyuenue ocHoBanuii . Kucnorsl . Kinaccudukamus kucinot . Homenkimarypa
KHUCTIOT (MEXIyHapoIHasl U TpuBUaIbHas) . DU3NUECKHe U XMMUYECKHUE CBOMCTBA KUCIOT . Psij
aktuBHOCTH MeTaiioB H . H . bekerosa . [Tonyyenue kucnot . Conu . Homenknarypa conei
(MexyHapoJHas U TpuBUANIbHAs) . Du3nyeckre 1 XuMUYecKre cBOMCTBa colieit . CriocoOsl
noJiyueHus cojeil . ['eHeTnyeckas cBs3b MEXAY KJIacCaMHU HEOPraHUYECKUX COCIUHEHUH .
XVUMHUYECKUH 3KCIIEPUMEHT: KaYECTBEHHOE OIIPENIETICHUE COIEP KAHUS KHCIIOPO/ia B BO3yXE;
NoJIy4eHue, coOupanue, pacro3HaBaHue U H3y4eHHUE CBOMCTB KUCIOPO/a; HAOII0ICHHIE
B3aUMO/ICHCTBUS BELLIECTB C KMUCIOPOJOM U YCIOBHUSI BOSHUKHOBEHHUSI U MPEKPALICHUSI TOPEHUS
(moxapa); o3HaKoMIIeHUE ¢ 00pa3liaMu OKCHIOB U ONMCAHUE UX CBOMCTB; MOIYYCHUE,
coOupaHue, paclo3HaBaHUE U U3yUYeHUE CBOWCTB BOAOPO/a (TOPEHUE); B3aUMOICHCTBUE
Boopoza ¢ okcuaoM Meau(Il) (Bo3MoKHO HCTIONB30BaHKE BUIEOMATEPUAIIOB); HAOIIOACHHE
00pa310B BEIIECTB KOJIMUECTBOM | MOJIb; UCCIIEJOBAaHUE OCOOCHHOCTEN pacTBOPEHUS BEIIECTB C
Pa3IMYHON PaCTBOPUMOCTBIO; IPUTOTOBJIEHNE PACTBOPOB C ONPEACTEHHON MAaCCOBOM JOJIEH
pacTBOPEHHOTO BEIIECTBA; B3aUMOICHCTBHE BOBI C META/NIaMH (HATPUEM U KAJIBIIUEM )
(BO3MOYHO HCITI0JIb30BAHNE BUJIEOMATEPUAJIOB); OIIPEEICHUE PACTBOPOB KUCIIOT U IIEJI0UeH C
MOMOIIbI0 UHAUKATOPOB; UCCIIEI0OBaHIE 00pa3ll0B HEOPTaHUYECKUX BEIIECTB PA3IMUHBIX
KJIACCOB; HAaOJII0/ICHUE U3MEHEHUSI OKPACKH MHIMKATOPOB B PaCTBOPAX KUCIOT U LIEIOYEH;
u3ydeHue B3anumoeiicTeus okcunaa meau(ll) ¢ pacTBopom cepHOI KHCIOTHI, KUCIIOT €
MeTaJUIaMM, PEaKINi HEUTpanu3aliu; IoJIy4eHHe HEPACTBOPUMBIX OCHOBaHUH, BEITECHEHUE
OJIHOT'O METaJljIa IPYTUM U3 PACTBOPA COJIM; PEUICHUE IKCIIEPUMEHTAIBHBIX 33/1a4 10 TEME
«BaxkHenmme KJI1acchl HEOPraHUYECKUX COCAUHEHUIN .

[Teproanuecknii 3aKOH U IEPUOANYECKASI CUCTEMA XMUMHUYECKUX eMeHToB . 1.
MenneneeBa. CTpoeHne aTOMOB. XUMHUUECKast CBs3b. OKUCIUTETLHO-BOCCTAHOBUTEIIbHBIE
peakuuu [lepBble NONBITKY KIaccu(PUKAIIMM XUMUYECKHUX AJIeMeHTOB . [ToHsiTHe o rpynmnax
CXOJIHBIX 3JIEMEHTOB (I1I€JI0YHBIE U I11€JI0YHO3EMENIbHBIE METAJIIb], FAJIOT€Hbl, UHEPTHBIE Ta3bl) .
DneMeHTHI, KOTOpble 00pa3yroT aM(OTepHbIE OKCUIBI U TUIPOKCU B . [leproanuecknii 3aKoH .
[Tepuonnueckas cucrema xumudeckux smeMeHToB [l . I . MenneneeBa . Bubl TaGauiist
«Ilepnonnueckas cucreMa xumuueckux anemeHTos /1 . U . Menneneesa» . [lepuosl u rpynmsi .
PU3NYECKUI CMBICII ITOPAIKOBOIO HOMEPA, HOMEPOB IIEPUO/IA U TPYIIIBEI d1eMeHTa . CTpoeHue
atomoB . CocraB aTOMHBIX siiep . VI3oTomnsl . DnekTpoHs! . CTpoeHHe IeKTPOHHBIX 000JI0UeK
aTOMOB NEPBBIX 20 XUMUYECKHUX IEMEHTOB nepuoandeckoit cucremsl /1 . . Menneneesa .
XapakTeprucTrKa XUMUYECKOTO 3JIEMEHTA 110 €0 MOJIOKEHUIO B Iepuoandeckon cucreme /1. 1 .
MenpneneeBa . 3aKOHOMEPHOCTH U3MEHEHHUSI painyca aTOMOB XUMUYECKHUX AJIEMEHTOB,
METAJUIMYECKUX U HEMETAUTMYECKUX CBOMCTB IO TPYIIIAM U IIEpUOAaM . 3HAUCHHUE
MIEPUOIUYECKOT0 3aKOHA U IEPUOINYECKON CUCTEMBI XUMHUYECKUX 3JIEMEHTOB JUJIS PA3BUTHUSA
Hayku U npakTuku . [[ . 1 . MeHnneneeB — y4€HbIN U IPayKJaHUH.

aﬂeKTpOOTpI/IHaTeJIBHOCTB XHMHYSCKHUX IJIEMEHTOB . XUMUUYECKas CBI3b (I/IOHHaH,
KOBAJICHTHAs MOJIApHAsA U KOBAJICHTHAA HeHOJ'IﬂpHaH) . CTeneHp OKHCIICHHUS .



OKHCIUTENIBHO-BOCCTAHOBUTEIBHBIE Peakuy . [Iporeccsl OKUCIEHNs 1 BOCCTAHOBIICHHUS .
OKUCIUTENN U BOCCTAHOBUTEIH . XUMUYECKHUI IKCTIEPUMEHT: U3y4eHHE 00Pa3IlOB BEIIECTB
METaJUIOB U HEMETAJUIOB; B3aMMOIECHCTBUE TMIPOKCUAA LIMHKA C PACTBOPAMHU KUCIJIOT U
LIEeJI0YEH; IPOBEIECHUE OIBITOB, HIUTFOCTPUPYIOLIUX IIPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUI (TOPEHHE, PEAKIIUHU PA3JI0KEHUS, COETUHEHUS) .

Me)KHpeI[MCTHBIe CBA3HU Peaﬂmaum{ MCKIIPECAMCETHBIX CBsI3eH IIpU U3YYCHUH XUMHU
B 8 KJ1acce OCyIIECTBISETCS Yepe3 UCTIONb30BaHUE KaK OOIINX €CTeCTBEHHO-HAYUHBIX IMTOHITHH,
TaK M NOHATUH, SBJISIFOIIMXCSI CACTEMHBIMH JIUIsl OTACBHBIX MPEIMETOB €CTECTBEHHO-HAyYHOTO
nukiia . OOmye ecTeCTBeHHO-HaYYHbIE IOHATHUS: HAYYHBIH (haKT, THIOTE3a, TEOPHs, 3aKOH,
aHaJM3, CUHTE3, KJIacCU(PHKALUS, NEPUOANIHOCTh, HAOIIOICHHE, SKCIEPHMEHT,
MOJIETTMPOBaHKE, H3MEPEHHE, MOIENb, sBlIcHHE . DU3KKa: MaTepus, aTOM, JIEKTPOH, IPOTOH,
HEWTPOH, HOH, U30TOII, PaJ0aKTHBHOCTh, MOJIEKYJIa, IIEKTPUIECKUH 3apsil, BEIECTBO, TEIIO,
00BbEM, arperaTHOE COCTOSIHUE BEIIECTBA, ra3, (PU3NYeCKUe BEIMYNHBI, €IUHULIBI U3MEPEHUS,
KOCMOC, TUTaHeTHl, 3BE371b1, ComHie . buonorus: ¢porocuntes, neixanue, ouochepa . I'eorpadus:
aTMocdepa, ruapocepa, MHHEPAIIbl, TOPHBIE TIOPOJIBI, MTOJIE3HBIE UCKOTIAEMbIE, TOTLTUBO,
BOJIHBIE PECYPCHI .

9 KIIACC BemectBo u xumunueckas peakuus [lepuoauueckuii 3axoH . [lepunoanueckas
cucrema xumuueckux aemMeHToB /I . 1 . Menneneesa . CtpoeHne aToMOB . 3aKOHOMEPHOCTH B
M3MEHEHUHU CBOMCTB XMMUYECKHUX JIEMEHTOB MEPBBIX TPEX MEPUOIOB, KU, KAJIbLUA U UX
COEJMHEHUI B COOTBETCTBUU C MOJIOKEHUEM 3JIEMEHTOB B IEPUOANYECKON CUCTEME U
CTpOEHHEM UX aTOMOB . CTpOEHME BEIECTBA: BBl XUMUYECKOU CBSA3M . TUIIBI
KPUCTAINIMYECKHUX PELIETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT TUIIA KPUCTAIIINYECKON
PELETKN U BUAa XMMUYECKOH cBsi3M . Knaccudukaiys 1 HOMeHKIaTypa HEOpraHUYeCKUX
BElIECTB (MEXAyHapOaAHAsl U TPUBHAJIbHAS) . XMMUYECKUE CBOWCTBA BELIECTB, OTHOCALINXCS K
Pa3IUYHBIM KJ1accaM HEOPraHMYECKUX CO- €IMHEHUI, FTeHeTUUeCcKas CBA3b HEOPTaHUYECKUX
BenlecTs . Knaccudukanus XMMHUUECKUX peakluii 0 pa3IMuHbIM IIpU3HaKaM (110 YUCTy U
COCTaBY y4YacTBYIOILIMX B PEAKIIMU BEUIECTB, 10 TETJIOBOMY 3D PeKTy, 0 N3MEHEHUIO CTENEHEeN
OKHCIICHUSI XMMUYECKHX 3JIEMEHTOB, TI0 00PaTUMOCTH, M0 YYaCTHIO KaTalu3aropa) . DK30- U
OHIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUUECKNE ypaBHEHUS . [IoHATHE O CKOPOCTH XUMHUYECKON
peakuuu. [TonsTre 00 0OpaTUMBIX U HEOOPATUMBIX XUMHUECKUX peakuusx . [lonsaTue o
TOMOTE€HHBIX U T€TEPOreHHbIX peakuusx . [lonstue o xummdyeckoM paBHoBecun. DaKTOPHI,
BJIUSIIOLIME HA CKOPOCTh XUMUYECKOM peakuy U MOJIO0KEHHE XUMUYECKOTO PABHOBECHS.
MexaHn3M OKHCITUTENbHO-BOCCTAHOBUTEIBHBIX peaklnii (3JIEKTPOHHBIN OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHOM peakiun) . Teopus 3JIeKTPOIUTUUECKON JUCCOLIUAINH .
ONEKTPOIUTHI U HE- NIEKTPOJIUTHI . KaTHOHBI, aHHOHBI . MeXaHU3M JMCCOLUAIIY BEILIECTB C
Pa3IMYHBIMHU BUJAMH XUMUYecKo# cBs3M . Ctenenp auccounanyu . CuiibHbIe U c1alble
ANIEKTPOJIUTHI . Peakiiun HoHHOTO oOMeHa . Y CIIOBUS MPOTEKaHUs peaKkIii HOHHOTo oOMeHa,
IIOJIHBIE U COKPALEHHBIE HOHHBIE YpaBHEHU peakiuil . CBOMCTBA KUCIOT, OCHOBAaHUM U COJIEH B
CBETE MPEJCTABICHUN 00 3IEKTPOIUTHUECKON Aucconnaniy . KauecTBeHHbIE peaklluy Ha HOHbI
. Ilonste o ruaponuse coner . XMMHUUECKUNA SKCIIEPUMEHT: 03HAKOMIIEHUE C MOJEIISIMU
KPUCTAITMYECKHUX PEIETOK HEOPraHMYECKHUX BEIIECTB — METAJJIOB M HEMETaJIOB (rpadura u
ajmasa), CJIOKHBIX BEIIECTB (XJIOpUAa HATPHS); UCCIETOBAHNE 3aBUCHMOCTH CKOPOCTH
XUMHUYECKON peakIMU OT BO3JIEHCTBUS PA3IUYHBIX (PAKTOPOB; HUCCIEA0OBAHNE
3JIEKTPOIIPOBOITHOCTH PACTBOPOB BEILECTB, ITPOLECcCa AUCCOLUAIIMM KUCIIOT, IeJI0uel u conen



(BO3MOYHO HCITOJIb30BAHUE BUJICOMATEPHUAIIOB); IPOBE/IEHUE OIBITOB, HILTIOCTPUPYIOIIHUX
NPU3HAKY IPOTEKaHUs peakuii HOHHOTO oOMeHa (0O0pa3oBaHue OCaJiKa, BBICIICHHUE ra3a,
00pa3oBaHME BOJbl); ONBITOB, WIIIOCTPUPYIOIIMX IPUMEPBI OKUCIUTEIHHO-BOCCTAHOBUTEIIbHBIX
peaxuuil (ropeHue, peakluy pa3iioKeHUs, COEIUHEHMS); paClIO3HABAaHHE HEOPTraHUYECKUX
BELIECTB C IOMOLIbIO0 KAUYECTBEHHBIX PEAKLIUN HA MOHBI; PEIIEHNE IKCIIEPUMEHTAIbHBIX 337134 .

Hemerannet 1 ux coenunenus O01mas xapakTeprucTuka raioreHoB . OCoOeHHOCTH
CTPOCHUS aTOMOB, XapaKTepHbIE CTENICHH OKUCIeHHs . CTpoeHne u (pu3nyecKre CBOMCTBa
MPOCTHIX BEIIECTB — TajloreHOB . XMMUYECKHE CBOKWCTBA HAa MMPUMEpE XJIopa (B3auMOeCTBUE C
MeTaJlJIaMH, HeMeTaJlJIaMy, 1eno4amMu) . XsiopoBoaopoa . ConsiHast KUCIIOTa, XMMHYECKHe
CBOIICTBa, MoJIyuyeHue, mpuMeHeHue . JleiicTBre xjiopa u XJIOpOBOIOPOa Ha OPraHU3M YeJoBeKa
. Baxxneiime xjiopuipl ¥ uX HaxoxzaeHue B mpupoae . OOmas xapakTepucTuKa 3J1€MEHTOB
VIA-rpynmsl . OcoOeHHOCTH CTPOSHHUS aTOMOB, XapaKTepHbIE CTENeHH okuciaeHus . CTpoeHue u
¢u3nveckre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOA U CEPHI . AJUTOTPOITHBIE MOTU(DUKAIIIH
KHCJIOPO/a ¥ cepbl . XUMHUECKUE CBOICTBA cephl . CepoBOOPO/I, CTPOCHUE, (PU3HMUECKUE U
XUMHYECKHE CBOMCTBA . OKCUABI Cephl KaK MPEACTaBUTENIN KUCIOTHBIX OKCUAOB . CepHast
KHCIIOTa, (U3NYECKHE M XUMHUYECKHE CBOMCTBA (00IIMe KaK MPEeICTABUTENS KJIacca KUCIOT U
cnenuduyeckue) . XMMHUECKHUE PEAKINH, JIEKAIUE B OCHOBE MPOMBIIINIEHHOTO cr1oco0a
MoJTyueHus: cepHoil KucnoTsl . [Ipumenenue . Conu cepHON KUCIOTHI, KAYECTBEHHAS pEaKius Ha
cynb(ar-uoH . HaxoxaeHue cepsl U e€ coeIMHEHUN B IPUPoJIe . XUMUYECKOE 3arpsi3HEHUE
OKpYKarollel cpeibl COEAMHEHUSMHU Cepbl (KUCIOTHBIE JOXKAU, 3arPSI3HEHHE BO3IyXa U
BOJI0EMOB), CIIOCOOBI €ro npeaoTBpaieHus . O01as XxapakTepucTUKa 3J€MEHTOB V A-TpyIIIbI
Oco0eHHOCTH CTPOEHUS aTOMOB, XapaKTEPHbIE CTEIICHU OKUCIEHUS . A30T, paClIpOCTpaHEHUE B
npupoe, Gu3ndeckue 1 XUMHIECKHe CBoiicTBa . KpyroBopoT a3ora B npupojie . AMMHAK, €ro
du3nveckre u XUMHYECKHE CBOWCTBA, MOJTydyeHHe U mpuMeHenue . Com aMMOHHS, X
¢u3nyeckre U XMMUYECKHE CBOMCTBA, MpUMeHeHHe . KauecTBeHHas peakius Ha MOHbI aMMOHUS
. A30THas KUCIJIOTa, €€ MoJTyyeHue, GU3nUecKue 1 XMMUYEeCKHe CBOMcTBa (001e Kak
IpeCTaBUTENs Kiacca KUCIIOT U crienududeckue) . Mcrnonb30BaHre HUTPATOB U coJIei
aMMOHHUS B Kau€CTBE MUHEPAJIbHBIX YA00peHHH . XUMHUYecKoe 3arpsi3HeHUEe OKpYy Karomen
Cpeibl COEIMHEHUSMHU a30Ta (KUCIOTHBIE JT0KIH, 3arPsI3HEHNE BO3AyXa, TOUBHI U BOJIOEMOB) .
®docdop, amtorporHbie Moaudukanuu Gocdopa, huzndecKkue 1 XuMHUIeckue cBoictra . Okcun
docdopa(V) u dhochopnas kuciaora, Gu3nyecKue U XUMUIECKUE CBOMCTBA, MOTYyYCHUE .
Hcnonws3oBanue ¢pocdaTtoB B KauecTBE MUHEPAIbHBIX y100peHuil . O61mas xapakTepucTiKa
anemMeHToB [VA-rpymmbl . OCOOEHHOCTH CTPOSHHUS aTOMOB, XapaKTEPHBIE CTETICHU OKUCIICHHUS .
VYraepon, aluioTponHble MOAUGUKAIIMH, PACIPOCTPAHEHUE B IPUPOJIE, (prU3nUYecKre U
XUMHYECKHe cBoicTBa . Ancop6mus . Kpyrosoport yriepoaa B npupoze . OKCHibl yriepoja, ux
¢u3nueckre 1 XMMHYECKHE CBOMCTBA, ICHCTBHE HA KHUBBIE OPraHU3MBbI, TOJTy4YEHHE
U IPUMEHEHHUE . DKOJIOTHYecKre Mpo0IeMbl, CB3aHHbIE ¢ OKCHIoM yriepona(IV); rumoresa
rJ100abHOTO MOTEIUIEHUS KIIMMaTa; MapHUKOBBIA 3G (eKT . YTosbHas KUCI0Ta U €€ COJIU, UX
¢du3nUecKkre 1 XMMHYECKHE CBOWCTBA, MOJTydeHe U IpuMeHeHne . KadecTBeHHast peakius Ha
KapOOHAT-HOHBI . Micronp30BaHWe KapOOHATOB B OBITY, MEAMIIMHE, TPOMBIIUICHHOCTH U
CeITbCKOM X03s1iicTBe . [lepBOHaUaNbHbBIE TOHATHS 00 OPTaHMYECKMX BEIIECTBAX KakK
0 COEIMHEHUSX yriepoja (MeTaH, 3TaH, THJIEH, alleTUJIeH, YTaHOJI, IJIULEPUH, YKCYCHas
kucnoTa) . Ux coctaB u xummuueckoe ctpoenue. [IoHsTre o 6M0I0rn4eck BaXXKHbIX BEIIECTBAX:
XKHUpax, OeJKax, yrieBoax — U UX POJIH B KU3HH YelloBeKa . MaTepuanbHOe eMHCTBO
OpPraHUYECKUX U HEOpPraHMYECKUX coeanHeHuil. Kpemuuit, ero ¢pusndyeckne 1 XuMHIECKUe



CBOMCTBA, oyrydeHue u npumeHeHue . CoemMHeHus KpeMHus B pupoje . Oomue
npenacraBieHus 00 okcuae kpeMuus(IV) u kpemaueBoii kucnore . CUITHKATHI, KX
UCTIOJIb30BaHUE B OBITY, MEIUIIMHE, IPOMBIIIJICHHOCTH . BaXkHeii1e CTpouTenbHbIe
MaTepHalbl: KepaMuKa, CTeKII0, IEMEHT, OETOH, ene300eToH. [Ipobiemsr Ge30macHOro
WCIIOJIb30BAaHMS CTPOUTENBHBIX MAaTEPUAIOB B IOBCEAHEBHOM KU3HU. XUMUYECKUI
9KCIIEPUMEHT: U3y4eHHE 00pa3lioB HEOPTAHUYECKUX BEIIECTB, CBOMCTB COJISTHOM KUCIIOTHI;
MIPOBEJICHNE KaUeCTBEHHBIX PEAKIINI Ha XJIOPUI-UOHBI U HAOIIOJeHUE PU3HAKOB UX
MIPOTEKAHUS; OMBITHI, OTpaXKkaromue GU3NIECKue U XUMUYECKIE CBOMCTBA I'aJIOTEHOB U UX
coeMHEHUH (BO3MOXHO UCIIOJIB30BaHUE BUACOMATEPUAJIOB); 03HAKOMIIEHHE C 00pa3iaMu
XJIOPUIOB (TaJIOT€HUIOB); O3HAKOMJIEHUE C 00pa3liaMu Cephl U €€ COeAMHEHUSIMU (BO3MOKHO
UCIIOJIb30BaHUE BHICOMATEPHAIIOB); HAOIIOAeHUE TTpoLiecca 00yTIIMBaHUs caxapa Mo
JIEHCTBUEM KOHLIEHTPUPOBAHHOM CEPHON KUCIIOThI; U3y4€HHE XUMUYECKUX CBOMCTB
pa30aBiIeHHON CEPHOIl KUCIIOTHI, IPOBEACHUE KAUECTBEHHON PEAKIMH Ha CyIb(aT-uOH U
HaOII0/IeHUE MPU3HaKa e€ MPOTEKaHUs; 03HAKOMJIEHHE ¢ (PU3NYECKUMU CBOWCTBAMU a30Ta,
dbocdopa 1 Ux COeTMHEHHUH (BO3MOKHO UCIIOJIb30BAaHUE BUICOMATEPHATIOB), O0Opa3liaMu
a30THBIX U (pochopHBIX yIoOpeHuil; monyyeHne, CoOnpanue, paclo3HaBaHue U U3y4eHHe
CBOIICTB aMMHaKa; MPOBEICHNE KAYECTBEHHBIX peakluii Ha HOH aMMOHHUS U (ocaT-UuoH U
M3Yy4YEHHE IPU3HAKOB X IPOTEKaHUs, B3aUMO/IEWCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI
C MeJ1b0 (BO3MOKHO UCIOJIb30BaHUE BUAEOMATEPUAJIOB); U3YUEHHUE MOJIEIECH KPUCTANINYECKUX
peméTok anMasa, rpadura, QpyiepeHa; 03HaKOMIICHHE € TIPOLIECCOM aICOPOIMH PACTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM IIPOTUBOIa3a; MOIy4eHHE, COOMpaHue,
pacro3HaBaHKHE U U3yYE€HUE CBOMCTB YIIIEKUCIIOTO ra3a; MpoBeJeHIe KaueCTBEHHBIX PEaKIIHii Ha
KapOOHAT- U CUJIMKAT-UOHBI U U3yUEHUE MPU3HAKOB UX MPOTEKAHHS; O3HAKOMIICHUE C
MPOYKLIHUENW CUIIMKATHOW MTPOMBILUIEHHOCTH; PEHIEHUE YKCIIEPUMEHTAIbHBIX 3a/1a4 110 TEME
«Baxuelme HeMeTalIbl U UX COSUHEHUS .

Mertanisl u ux coequHeHus OOIas XapaKTepUCTUKA XUMHUYECKHUX JIEMEHTOB —
METAJVIOB Ha OCHOBAHUU UX MOJIOKEHUS B IEPHUOJUYECKON CUCTEME XUMUYECKUX 3JIEMEHTOB /|
. . MenneneeBa u crpoeHust aToMoB . CTpoeHue MeTauioB . MeTamnyeckast CBsi3b U
MeTaJuTMuecKasi KpUCTa/IMuecKas pemeTka . DISKTPOXUMUYECKUN PsiJ HAPSHKEHUH METAIIIOB .
dusndeckue 1 XUMHUECKHE CBOMCTBA MeTaioB . O0IIHe CriocoObl MOTYyYEHUsT METAJIIOB .
[TonsiTHe 0 KOPPO3UU METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI MX OT KOoppo3uu . CruiaBsl (CTalb,
YyT'yH, TIOPATIOMUHUHN, OpOH3a) U UX MPUMEHEHHE B ObITY U MpoMbIliuIeHHOCTH . Ll]enounsie
METAJIJIBL: TTOJIOKEHUE B MMEPUOINYECKON cucTeMe XuMuiyeckux 3neMeHToB /I . 11 . Menpaeneena;
CTPOEHHE UX aTOMOB; HaXOXAeHUE B pupoje . Puznueckue 1 XuMHUECKHe CBOMCTBA (Ha
npuMmepe HaTpus U Kanus) . OKCUIBI ¥ THAPOKCUIBI HATPUS U Kanus . [[puMeHeHue menoqHbIx
METaJIOB U UX coenuHeHui . ll{enouno3emenbHble METaIbl MArHUM U KaJblUN: MTOJOXKEHUE B
MEePUOINYECKON cCUCTeMe XUMUYecKuX annemMeHToB [l . 1 . MenneneeBa; ctpoeHue UX aTOMOB;
HaxoJieHre B npupojie . Dusnyeckne u XUMUIECKAE CBOMCTBA MarHUS U KaJIBITHS .
Baxneiimme coemHEHUS KabIHsl (OKCHUT, THAPOKCHUI, COH) . JKECTKOCTH BOJIBI M CTIOCOOBI €€
yCTpaHEHHUS . AJTIOMUHUIN: MOJIOKEHNE B IEPUOANIECKON CUCTEME XUMHYECKUX AJIIEMEHTOB /|
. 1. MenneneeBa; CTpo€HHE aTOMa; Hax0XAEHUE B MpUpoje . PU3NUeCKUe U XUMUYECKUE
CBOICTBa amtOMUHUS . AMQOTEpHBIE CBOMCTBA OKCHA U THAPOKCUAA aTrOMUHUS . XKeneso:
MOJIOKEHUE B IEPUOINYECKON cucTeMe XuMuieckux anemeHToB [l . I . Menaeneesa; crpoeHue
aToma; HaXxoXJeHue B nmpupoje . usnueckue u XMMHUUECKue CBOMCTBA xene3a . OKCUIbI,
ruapokcuabl u conu xeneza(ll) u sxeneza(Ill), ux cocras, cBoMCTBa U MOTyUYEeHHUE . XUMUUYECKHUI



AKCIIEPUMEHT: 03HAKOMJICHHE C 00pa3IiaMy METAJUIOB M CIUTABOB, UX (PH3MUECKUMH CBOMCTBAMU;
U3y4EHHE PE3yIbTaTOB KOPPO3HH METAJUIOB (BO3MOXKHO MCIOIH30BAHNE BHICOMATEPHAIIOB),
0COOCHHOCTEH B3aUMOJICHCTBUS OKCUIA KAIIBIIUS U HATPHUS C BOJIOHM (BO3MOKHO UCTIOJIB30BaHUE
BUJIEOMATEPHUAIIOB); UCCIIEA0- BAHUE CBOMCTB >KECTKOM BOJIBI; ITPOLIECCAa TOPEHUS JKeTe3a B
KHCTIOpoie (BO3MOXKHO HCIOJIb30BAHHUE BUJICOMATEPHUATIOB); TPU3HAKOB IPOTCKAHUS
Ka4eCTBEHHBIX PEAKIIMI HA MOHBI (MArHUsl, KAJIbIHs, ATFOMUHUS, IMHKA, sxene3a(ll) n
xenesa(Ill), meau(Il)); HabmroneHne u onucaHue MPOILIECCOB OKPAITMBAHUS IJIAMEHU HOHAMM
HATPUS, KaJTUs U KaJblKs (BO3MOXKHO HCIIOJIb30BAaHNUE BUICOMATEPUAIIOB); HCCIICIOBAHUE
aM(OTEPHBIX CBOMCTB THIPOKCHIA ATFOMHHUS ¥ THAPOKCHIA INHKA; PEIICHUE
IKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe «BakHele MeTauibl U UX COSTUHECHUSD) .

XuMmus u okpyxaromas cpena Hosble MmaTepuansl U TeXHOJIOTHY . BemmecTsa u marepuaisl
B [IOBCE/IHEBHOM JKU3HM YeJIOBEKa . XUMMs U 310pOBbe . be3onacHoe UCT0Ib30BaHUE BEIIECTB U
XUMHUUYECKHUX peakiuii B ObITy . [lepBas moMoIb IPY XUMUYECKUX 05KOT'aX U OTPABJICHUSX .
OCHOBBI IKOJIOTUYECKON TPAMOTHOCTH . XUMHUUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH CpeJibl
(mpenenpHas gonycrumas koHueHTpauus semects — [1JIK) . Ponp xumuu B perienun
AKOJIOTMYECKUX MpobseM . [IpupoaHble HICTOUHUKH YTIEBOIOPOAOB (Yroiib, IPUPOIHBIN ras,
HE(Tb), MPOIYKTHI UX NEePepabOTKH, UX POJb B OBITY U MPOMBILUIEHHOCTH . XMMHYECKHM
9KCHEPUMEHT: U3ydyeHne o0pa31oB MaTepHajoB (CTEKIIO, CIJIaBbl METAJUIOB, ITOJIMMEPHBIE
MaTepHuabl) .

MexnpenmerHbie cBs3U Peanu3anus MeXIpeIMETHBIX CBSI3eH MPU U3YYCHUH XUMHH B
9 Ki1acce oCyLIECTBIISICTCS YePe3 UCTIONIb30BaHNe KaK OOIINX €CTeCTBEHHO-HAYyYHBIX TIOHATHH,
TaK ¥ MOHATUH, SIBJISIOLUIMXCS CHCTEMHBIMH JUI OT/JENBHBIX NIPEIMETOB €CTECTBEHHO-HAyYHOT'O
mukia . O0muye ecTeCTBeHHO-HayYHbIe MTOHATH: Hay4dHbIH (akT, TUIIoTe3a, 3aKOH, TEOPHUS,
aHaJn3, CHHTE3, KJIaCCH(HUKAINS, TIEPHOJMIHOCTh, HAOIIOACHNE, SKCIIEPUMEHT,
MOJIEJIMPOBaHUE, U3MEPEHUE, MOJIEIIb, IBJICHHE, TAPHUKOBBIN 3PPEKT, TEXHOJIOTHUS, MAaTEPUAIIBI .
®dusuKa: Matepusi, aTOM, dJIEKTPOH, MPOTOH, HEUTPOH, MOH, U30TOII, PAAUOAKTUBHOCTb,
MOJIEKYJIA, JIEKTPUUECKUI 3apsil, MPOBOJI- HUKHU, TOJTYNPOBOJHUKHU, TUIIEKTPUKH,
(bOoTO37€eMEHT, HHAMKATOp, BEIIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSIHUE BEIECTBA, Ta3,
pacTBOp, paCTBOPUMOCTb, KpUCTAIIMUECKas pelIéTKa, CIIIaBbl, (pU3MUECKUe BETUUUHBI,
€IMHULIBI U3MEPEHHs], KOCMUYECKOe MPOCTPAHCTBO, IUIAHEThI, 3BE3/1b1, ConHlle . buonorus:
dorocuHTe3, IBIXaHKE, OMOCchepa, IKOCUCTEMA, MUHEPATIbHBIE Y100pEHHSI, MUKPOIJIEMEHTHI,
MaKpO3JIEMEHTHI, IUTaTeNbHbIE BellecTBa . [ eorpadus: armocdepa, ruapocdepa, MUHEpAIbI,
TOPHBIC TOPOJBI, IMOJIE3HBIC UCKOIMAEMBIC, TOIIJIMBO, BOOAHBIC PECYPCHI .

TEMATHUYECKOE IINTAHUPOBAHUE

. 8 KITACC
TEMBI, OcHOBHOE coaepkaHue OcHoBHbIE BUIBI
pacKpbIBaOLINE o0yyJaromuxcs

JTaHHBIN pa3aen
MPOTPaMMBbl, U
KOJIMYECTBO YacOB,

OTBOAUMOEC Ha UX




U3y4yeHue

Tema 1.
XuMusi — BakHast
00J1acTh
€CTECTBO3HAHUS U
MPaKTUYECKOU
JIeSATeTLHOCTH
yenoBeka (5 9)

[Ipenmer xumuu. Ponp xumun
B JKM3HH YEJIOBEKA . XUMMUS B
cucTeMe Hayk . MeTo/bl MO3HaHUS
B xumud . Tena u BeliecTsa .
®u3nyYeCcKre CBOKMCTBA BEILIECTB .
ArperatHoe COCTOSIHHE BEILECTB .
HucTele BelIeCTBA U CMECH .
Crnioco0bl pa3aeneHus: cmecei .
3HaKOMCTBO C IpaBUIaAMHU
0€30MaCHOCTH U PUEMaMHU pabOTHI
B XMMHUYECKOH JTA00paTOPHUH .
Jlemonctpanuu 1 . JlaboparopHoe
obopynoBanue . 2 . Paznuunsie
BUJIBI XUMUYECKON TOCY/BI . 3
. O6pasupbl BemiecTs . 4 . CriocoObl
paszaeneHus cMecen
(pmnpTpoBaHme, BEITAPHUBAHNE,
TUCTHIUISIINS, XpoMaTorpadus) .

PackpsiBath cMbICT
HU3y4aEMbIX MIOHATHUH .
6PackpbIBaTh pOJib XUMUU B
IIPUPOJIE U JKU3HU YEIIOBEKA, €€
CBSI3b C JPYTMMH HAayKaMH .
6PaznuuaTh 4KMCTHIE BELIECTBA U
CMECH; OJHOPOHBIE U
HEOJIHOPOJHBIE CMECH .
6CnenoBarh npaBuiIam
I10JIb30BaHUSI XUMHUYECKON
MOCYI0H 1 J1abOPaTOPHBIM
000pyI0BaHUEM, A TAKKE
npaBuiIaM oOpalIeHus ¢
XUMHYECKHMHU BEILIECTBAMU B
COOTBETCTBUH C HHCTPYKLIMSIMHU 10
BBIINIOJIHEHUIO PAKTUYECKUX PabOT
. 6I1manupoBath U IPOBOIUTH
XUMHUUYECKUN SKCIIEPUMEHT 110
U3YYEHHUIO U OMMCAHUIO
(u3nYEeCKUX CBOMCTB BELIECTB,
CIoco0OB pa3jieneHus cmecei
BeulecTs .61cnonbs3oBaTh npu
BBINTOJIHEHUH Y4EOHBIX 3a1aHUH U
B IIpOLIECCE HCCIIEA0BATEIbCKOM
NeSITeNIbHOCTH
Hay4YHO-TIONYJISIPHYIO JIUTEPATypy
XUMHUYECKOI'0 COJIepKaHus,
CIIPaBOYHBIE MaTEPUAIIbI, PECYPCHI
WHrepuera . 6BbicTpanBath
pa3BEPHYTHIE MNCBMEHHBIE U
YCTHBIE OTBETHI € OIIOPOM Ha
UH(pOPMaLIKIO U3 y4eOHUKA U
CIPaBOYHBIX MaTEpPHAJIOB,
IPaMOTHO UCHOJIb30BaTh
W3y4YEHHBIN OHATUIHBIN armapaT
Kypca XUMUHU

Tema 2.
Bemecta n
XUMHYECKUE
peaxiuu (15 4)

ATOMBI U MOJIEKYJIBI .
XUMHYECKHUE IJIEMEHTHI . 3HAKU
(CMMBOJIBI) XUMUYECKUX JIEMEHTOB
. [IpocTble U CIOXKHBIE BENIECTBA .
ATOMHO-MOJIEKYJISIPHOE YUEHHUE .
Xumudaeckasi opmyna .
BaneHTHOCTE aTOMOB XUMHYECKHIX
3JI€MEHTOB . 3aKOH MMOCTOSIHCTBA

[IpumeHATH
€CTECTBEHHO-HAyYHbIE METO/IbI
MO3HaHUS (B TOM YHUCIIE
Ha0II0ICHNE, MOJICTTUPOBAHMUE,
9KCIIEPUMEHT) U OCHOBHbBIE
onepanyy MbICIUTEIbHON
JeSATEeTLHOCTH (CpaBHEHHE,
KIaccuUKaLus) A U3ydeHUs




cocraBa BeulecTB . OTHOCHUTENbHAS
aToMHas Macca . OTHOcUTEIbHAs
MOJIEKYJIsIpHas macca . MaccoBas
JI0J151 XUMHUYECKOT0 JIEMEHTA B
coequHeHnH . PU3ndecKue u
XUMHUYECKHE SIBICHUS .
Xumunyeckas peakius . [Ipuznaku
U yCIIOBUSI IPOTEKaHUS
XUMHUYECKHUX PEAKLUN .
XHUMHUYECKUE ypaBHEHUS . THIIBI
XUMHUYECKHUX peakuuil (coeau
HEHUS, pa3yIoKEHUs, 3aMEIIECHNUS,
oOMeHa) .

3aKOH COXPaHEHUs MacChl
BemecTB . M . B . JIomoHOCOB —
YUEHBIM-9HIUKIIONIEIUCT .
JleMoHcTpanun dusnyeckue
sIBJIEHUS (pacTUpaHUE caxapa B
CTYIIKE, KUTIEHHUE U KOHJICHCAIIUs
BOABI U T . 11 .) . XUMUYECKHE
sIBJIEHUs (TOpPEHUE CBEYH,
pa3oKeHue caxapa,
B3aMMOJECICTBUE CEPHON KHUCIIOTHI C
XJIOpUI0M Oapusi, pa3ioKeHue
ruapokcuaa meau(Il),
B3aUMOJICIICTBUE XKelle3a C CEpoH,
B3aUMOJICHICTBUE XKelle3a C
pactBopom cosii Meau(Il)) . Omert,
WUTIOCTPHUPYIOIIHNI 3aKOH
COXPAaHEHHUs MacCCHI .
JIaGopaTopHble U MPaKTUYECKUE
pabotsl JIJabopaTOpHbIE OMBITHI:
[Tpumeps! pu3MUeCcKUX ABICHUN
(naBieHUe BOCKA, TastHUE JIbJA).
Knaccudunuposars XumMuyeckue
peakuuu (1Mo 4uciay U COCTaBy
pearupyromux u o0pa3yromuxcs
BemiecTB) . 6COCTaBIATh POPMYIIBI
OMHAPHBIX BEIIECTB 110
BAJICHTHOCTHU U ONPEIENSTh
BaJIEHTHOCTH MO opMyIam
BenlecTs . 6PaccraBisaTh
K03 (HULIMEHTHI B YpaBHEHUAX
XMMHYECKUX peakiui . 6CnenoBathb
IIpaBWJIaM IOJIb30BaHUS

BEILECTB U XUMUYECKUX PEAKLIUH .
PackpsIBaTh CMBICT U3y4acMBbIX
MOHSATUN U 3aKOHOB U MPUMEHSATh
STHU NOHATHUS TIPU ONUCAHUU
CBOMCTB BEILIECTB U UX
MIPEBPAIICHUH .

Paznuuats Qusndeckue u
XUMHYECKHE SBIICHUS, OOBSICHSTD
UX CYIIHOCTb C TOYKH 3PEHUS
ATOMHO-MOJIEKYJISIPHOIO YYECHHUS .
60mnpenensaTe NpU3HAKU
XUMUYECKHUX PEaKLUM, yCIOBUSA UX
POTEKAHUS.

BricTpauBarth pa3BépHyThIE
NUCbMEHHbBIE U YCTHBIE OTBETHI C
ornopoi Ha uH(OPMALIHIO U3
yueOHHUKa U CIPABOYHBIX
MaTepHUaJIOB, IPAMOTHO
UCIIOJIB30BaTh N3y4YEHHBIN
MOHATHIHBIN anmapar Kypca
XUMUU




XMMHYECKOM MOCYAOU U
1a00paTOPHBIM 000PYIOBAHHEM, &
TaKXKe MpaBuaM o0paleHus ¢
BCIIECTBAMH B COOTBETCTBUU C
UHCTPYKIUSAMH IO BBITTOJIHEHUIO
J1a00paTOPHBIX XUMHYECKUX
onbITOB . 6/ cnonib30BaTh Ipu
BBITIOJTHCHUH YUCOHBIX 3aJJaHUI U B
MPOIIECCe UCCIIEOBATEIBCKON
NEeSATEIbHOCTH HAYYHO-TIOMYJISIPHYIO
JUTEPATYPY XUMUYECKOTO
coJiepKaHusl, CIPaBOYHbIE
Marepuaibl, pecypcel IHTEpHeTA.

[Ipumepbl XUMHUYECKHUX
SIBJICHUH (MPOKaJIUBaHUE METHOMN
MPOBOJIOKH, B3aUMOJICCTBUE Mesia
C KUCIIOTOM) . MoJiesIm aTOMOB 1
MOJIEKYJ . Berunucnenuss —
OTHOCHUTEIIBHOM MOJIEKYJIIPHON
MAaccCHI BEIIECTB; — MaCCOBOM JOJIM
XHMUYECKOI0 3JIEMEHTA I10
(bopmyIie coeuHeHUs

Paznen 2. Baxkneiiue npeactaBuTenn Heopranndeckux Bemiects (30 u)

Tema 3.
Bosnyx. Kucnopon.
Oxcuppl (5 9)

Bo3nyx — cmech ra3os .
CocraB Bo3ayxa . Kucnoponx —
3JIEMEHT U MPOCTOE BEIIECTBO .
O30H — aymioTponHas
MoIUUKAIMS KUCIOPOAA .
Haxoxxaenue kucnopoja B
npupoje, puzndeckue
U XUMHUYECKHE CBOMCTBA (peakLuu
OKucJeHus, ropenue) . [lonstue
00 oxcunax . CriocoObl MOTydeHUsI
KHCJIOpO/ia B 1abOpaToOpuu 1
MPOMBINIIEHHOCTH . [I[puMenenne
kuciopona . Kpyrosopor
KHCJIOpOJa B mpupoje . Termnosoit
3¢ (HeKT XUMUIECKON pPeaKIlum,
MOHATHE O TEPMOXHUMUYECKOM
YpaBHEHHH, dK30- U
SHIOTEPMHUUECKUX PEAKIIUSAX .
TomnuBo (yrosp u MeTaH) .
3arpsi3sHEHHE BO3IyXa, CITIOCOOKI €T0
MPEIOTBPALLECHHUS . Y CUIIEHUE

6PackpbIBaTh CMBICI
M3Yy4aeMbIX MOHATHH U IPUMEHATH
9TH MOHATUS TIPU ONMCAHUU
CBOMCTB BEIIECTB U UX
npeBpalieHuil . 6 XapakTepu3oBarb
(omuchIBaTh) COCTaB BO3yXa,
¢busnyeckue 1 XUMHUYECKHUE
CBOMCTBA KHCIIOpPO/a, CIOCOOBI €ro
MOJIy4€HUs1, IPUMEHEHUE U
3HaYEHUE B MPUPOJIE U KU3HU
yenoBeka . 6CpaBHUBATH PEaKIIMU
TOPEHUS U MEJYIEHHOT'O OKHCIIEHUS
. 6Cobupats npudop A
MIOJIy4EHUsI KUCIIOPOJIa .
6Pacrio3HaBaTh ONBITHBIM ITYTEM
kucinopon . 6Mcnonap30BaTh
XUMHYECKYIO CUMBOJIUKY IS
cocTaBJIeHHs] (OpPMYJI BEIIECTB,
MOJIEKYJISIPHBIX YpaBHEHUN
XUMUYECKHUX PEAKLNN C y4aCTUEM
KHCJIOpO/a.




MapHUKOBOTO Y deKTa,
paszpyIieHrue 030HOBOTO CIIOS .
JlemoHCTpanuu
B3anmMopencTBue BemecTs ¢
kucsopogoM . Onpenencaue
coziepKaHUs KUCIIOPO/a B BO3IYXE .
OmBITHI, AEMOHCTPHUPYIOIINE
YCJIOBUSI BOSHUKHOBEHUS U
MPEKpAIICHUS] TOPEHHUS .
JlabopaTopHbIC U MIPAKTUIECCKHE
paboTel JIaboOpaTOPHEI OIBIT:
O3nakomiieHHe ¢ 0Opa3amu
okcuzoB . [IpakTryeckas pabdora:
Ne 3 . TTonydyenue u coOupanue
KHCJIOPOJa, N3y4EeHHUE €r0 CBOWCTB .
Berunciaenuss — MOJNEKyIsIpHOM
Macchl KUCIIOPOAA ¥ 030HA Ha
OCHOBAaHHM aTOMHOW MAaCChI
XUMHAYECKOTO 2JIEMEHTA

600BACHATH CYIIHOCTh
9KOJIOTMUYECKUX MPOOIIeM,
CBSI3aHHBIX C 3arpsI3HEHUEM
Bo3ayxa . 6CnenoBaTh npaBuIamMm
0e30macHoOi paboTHI B
1a00paTOpUX IIPU UCIIOJIb30BAaHUU
XUMHMYECKOH IOCYIbI U
000pyI0BaHUs, a TAKKE IIPaBUIaM
oOpalieHus ¢ rTOpIOYNMHU
BEIIECTBAMH B OBITY .
61lmanupoBaTh U OCYILIECTBIATH HA
MIPaKTUKE XUMHUYECKHE
9KCIIEPUMEHTBHI, IPOBOJUTH
HaOJIr0/1eHUs, 1eJ1aTh BBIBOJIBI IO
pe3ysbTaTaM dKCIIEpUMEHTA .
6YuacTBOBaTh B COBMECTHOM
paborte B rpynne . 6/crionp3oBarh
IIPU BBIIOJHEHUH Y4€OHBIX
3aJjaHuid U B TIPOLIECCE
UCCIIEZIOBATEIbCKOM 1€ TEIbHOCTH
HAyYHO-IIOMYJISIPHYIO JINTEPATYPY
XUMHMYECKOTO COAEpKaHus,
CIIPaBOYHbBIE MaTEPHUAJIbI, PECYPCHI
WHrepuera . 6BbicTpanBath
pa3BEPHYTHIE MNCBMEHHBIE U
YCTHBIE OTBETHI C OITIOPOM Ha
nHpopmanuio U3 yueOHuKa u
CIPaBOYHBIX MATEPHAJIOB,
IrPaMOTHO UCHOJIb30BaTh
U3Y4YCHHBINM OHATUWHBIN anmnapar
Kypca XUMHH

Bonopoa. Cocras
KHCJIOT U coJieit (5

4)

Tema 4.

Bonopox — anemeHt u
npocrtoe BeuecTBo . Haxoxaenue B
npupoae, puznyeckue u
XUMHUYECKHUE CBOMCTBA (HA IpUMEpE
B3aHMMOJICHCTBHSA C HEMETaJIaMH 1
OKCHJIaMU METAJIOB), IPUMEHEHHE,
crioco6b! momy4yenus . Coctan
KHUCJIOT U coJie . [JleMoHcTpanmun
[Tonydenue, cobupanue u
pacro3HaBaHue BOJAOPO/A .
l'openne Bogopona .
B3aumopeiictBue Bogopoa ¢
okcugom meau(Il) . JlabopaTopHbie
Y TIPaKTUYECKHE pabOThI

PackpeiBaTh cMbICIT
M3Yy4aeMbIX [TOHATUH U IPUMEHATH
9TH MOHATUS TIPU OMHCAHUU
CBOMCTB BEILIECTB U UX
MpEBpaIICHU XapaKkTepu30BaTh
(omuceIBaTh) (pu3HUECKUE U
XMMHYECKHE CBOMCTBA BOJIOPOAA,
CIOCOOBI €ro MOTyYeHHUS,
npumeHenne .CoOupats npudop
JUIS TIOJTy4€HHUS BOAOPOJA .
Hcnons30BaTh XUMHAYECKYIO
CUMBOJIUKY JIJISl COCTaBJICHUS
(hopmyn BemecTB, MOJIEKYJISIPHBIX
YpaBHEHUN XUMHUYECKUX PEAKIIHI C




JIaGopaTopHBIii OMBIT:
BzauMopelicTtBue KUCIIOT ¢

Metajuiami . [Ipaktudeckas padora:

Ne 4 . Tlony4yenue u cobupanue
BOJIOPOJIa, U3yYEHHE €r0 CBOMCTB .
Brruncienuss — MoJIeKyIsipHON
Macchl BEUIECTBA HA OCHOBAHUU
aTOMHOM MacChl XUMHUYECKUX
3JIEMEHTOB

y4acTHEM BOJOpOJaA .
CrnenoBath npaBuiiaM
6e3omacHoil paboTsI B
nabopaTropuu MPH UCIIOJIL30BAHUN
XUMHAYECKOH TTOCY/IbI U
000pyI0BaHUs, a TAK)KE IPaBUIIaM
00pamieHust ¢ TOPIOYHNMHU
BeniecTBamMu B ObITy JlmanupoBathb
U OCYILIECTBISATH HA PAKTUKE
XHUMHUYECKHE IKCIIEPUMEHTHI,
MIPOBOINTH HAOIIOICHUS, IeTIaTh
BBIBOJIBI 10 PE3yJIbTaTaM
IKCIEPUMEHTA . Y4acTBOBATh B
COBMECTHOM paboTe B IpyIiIe

Tema 5.
KonnyectBeHnHsle
OTHOUIEHMUSI B
XUMUH (4 1)

KonunuecTBo BemniecTna .
Mouns . Monsipaast macca . 3aKOH
ABorajipo . MonsipHbIil 00bEM
ra3oB . Pacu€Tsl o XumMu4ecKkum
YpaBHEHUSIM.

Hemonctpanus O6pasisi
BEILIECTB KOJINYECTBOM | MOJIb .
Brrunciaenus — o0néMa,
KOJIMYECTBA BEUIECTBA r'a3a 0 ero
U3BECTHOMY KOJIMYECTBY BEILIECTBA
i 00bEMy; — 0OBEMOB I'a30B 110
YpaBHEHUIO peaKklii Ha OCHOBE
3aKOHA OOBEMHBIX OTHOILIEHUHN
ra3oB

PackpbiBaTh cMbICT
U3y4aeMbIX MTOHATHH U IPUMEHATD
9TH MOHATHS, a TAK)KE U3yUEHHBIE
3aKOHBI M TEOPUH IS PELLICHUS
pacYETHBIX 3a1a4.

Bpraucisate MOISpHYIO
Maccy BelIeCTB; KOIUYECTBO
BellecTBa, 00bEM rasza, Maccy
BeniecTBa; [[poBoauTh pacuy€Thl Mo
YpaBHEHUSAM XUMHUYECKUX
peakIuii: KonudecTna, 00bEMa,
MAacchl BELIECTBA 110 U3BECTHOMY
KOJIM4YECTBY, 00BEMY, Macce
peareHToB WK IPOJAYKTOB
peakuuu. BeicTpauBathb
pa3BEPHYTHIE MNCBMEHHBIE U
YCTHBIE OTBETHI € OIIOPOM Ha
uH(bOpMaIIHIO U3 yueOHUKA U
CIIPaBOYHBIX MaTepUAJIOB,
IPaMOTHO UCHOJIb30BaTh
W3y4YEHHBIN NOHATUITHBIN arapaT
Kypca XUMUHU

Tema 6. Bona.
PactBopsl. [IonATHE
00 ocHOBaHUsX (5

4)

duznyeckre CBOMCTBA BOJBI .
AHamnu3 U CHHTE3 — METOJbI
W3y4YEeHUsl COCTaBa BOJBI .
XUMHYECKHE CBOMCTBA BOIBI
(peakiuu ¢ MeTaUIaMu, OKCHUIaMU
MeTauioB 1 HeMmeTaioB) . CocraB
ocHoBanuii . ITonsatue 00
UHAMKaTtopax . Boga kak
pacTBopUTENb . PacTBOpEI .

PackpeiBaTth cMbICT
M3Y4aeMbIX MOHATHHN U IPUMEHATH
9TH MOHATUSA NIPU ONMCAHUU
CBOMCTB BELECTB U UX
MpeBpaIIeHU . XapaKTepU30BaTh
(u3nuecKkre U XUMHUYECKHE
CBOICTBA BO/IbI, €€ POJIb KaK
pacTBOPUTEIIS B IPUPOJAHBIX
nporieccax . CocTaBisATh




PacTBOpHMOCTE BEIECTB B BOJIE.

Hacsiennsie u
HEHACBIIICHHBIE PACTBOPHI .
MaccoBas 107151 BEILLIECTBA B
pactBope . Ponb pacTBOopoB B
MIPUPOJIE U B KU3ZHU YEJIOBEKA .
KpyroBopot BoibI B ipupoe .
3arpsi3HEHUE IPUPOJHBIX BOJ .
OxpaHa ¥ 0YMCTKA TPUPOIHBIX BOJ
. emoHCTpanuu DNEKTPOIU3 BOJIbI;
CUHTE3 BO/JIbl; B3aUMOJICUCTBHUE
BOJIbI ¢ MeTasuiamu (Na, Ca)
(BO3MOYKHO HCITOJIb30BaHUE
BUJIeOMaTepHuanioB) . PacTBopenue
BEILIECTB C Pa3IMYHON
pacTtBopuMoOCTbIO . MccnenoBanue
pacTBOPOB KUCJOT U LIEJIOYEH C
MTOMOIIbIO UHIUKATOPOB .
JlaGopaTopHbIe U PAKTUUECKHE
pabotsl [IpakTruueckas padota: Ne 5
. [IpuroroBneHne pacTBOPOB C
onpeacEHHON MacCOBOM JT0eH
PacTBOPEHHOIO BEIIECTBA .
Brluucnenuss — ¢ uCnosib30BaHUEM
MOHSATHUSA «MAaccoBasi JA0JIs1 BEIIECTBA
B pacTBOpeE»

YpaBHEHHSI XUMUYECKHX PeaKIuii ¢
y4acTHEM BOJIBI .

600BACHATH CYIIIHOCTh
9KOJIOTMUYECKUX MPOOIIeM,
CBSI3aHHBIX C 3arpsi3HEHHEM
HIPUPOAHBIX BOJI, CIIOCOOBI OUUCTKU
BOJIbI OT IIPUMECEH, MEPHI 110
OXpaHe BOJ| OT 3arpsi3HEHNUS .
611manupoBaTh U OCYLIECTBIISITh HA
MPAKTUKE XUMUYECKHE
9KCHEPUMEHTBI, TPOBOIUTH
HAOJIOCHNS, 1e1aTh BBIBOJIBI 110
pe3yibTaTaM 3KCIepUMEHTa .
6CnenoBarh mpaBuiiaM
Oe30macHoOi paboThI B
1a00paToOpUX IPU UCIIOJIb30BAaHUH
XUMUYECKOH MOCYAbI U
obopynoBanus . 61IpoBoauTh
BBIYHMCIICHHS C IPUMEHEHUEM
TIOHSATHS «MaccoBasi 10JIs
BEIIECTBA B paCTBOPE .
6/ cnonb30BaTh MPU BEIOJIHEHUH
y4eOHBIX 3aJ]aHuH U B IIpoliecce
UCCIIeI0BATEIbCKON AEATEIbHOCTH
HAY4YHO-TIOMYJIAPHYIO JIUTEPATYPY
XUMHYECKOTO COICPIKaHNU,
CIpaBOYHBIC MAaTEPHUAIIBI, PECYPCHI
Wurepuera . 6BoicTpanBath
pa3BEPHYTHIE MMCHMEHHBIE U
YCTHBIE OTBETHI C OIIOPOI Ha
UH(pOpMaLIKIO U3 y4eOHUKA U
CIPaBOYHBIX MaTEPUAJIOB,
IPaMOTHO UCMOJIb30BaTh
W3y4YEHHBIN NOHATUIHBIN arapaT
Kypca XUMHUH

Tema 7.
OCHOBHBIE KIACCHI
HEOPTaHUYECKUX
coenuuenuit (11 9)

Knaccudukanms
HEOPTaHWYECKUX COCTUHCHHH .
Oxcusl: cocTaB, KIacCU(pUKALIUS
(OCHOBHBIE, KHUCIIOTHBIE,
amQoTepHbIe, HECOIe00pa3yIomIne),
HOMEHKJIaTypa (MEeXIyHapoIHas |
TpuBHasbHas) . [lonydyenue u
XUMHUYECKHE CBOKMCTBA KUCIOTHBIX,
OCHOBHBIX U aM(OTEPHBIX OKCHJIOB
. OcHOBaHMUA: COCTaB,

6Knaccudunuponath
M3y4JaeMbIe BEIIECTBA MO COCTABY U
cBolictBaM . 6COCTaBIATE
(hopMyIIbI OKCHJIOB, KUCIIOT,
OCHOBaHUMH, colle U Ha3bIBaTh UX
110 MEXIYHApPOIHON HOMEHKJIa-
Type . 61Iporao3npoBaTs CBOKCTBA
BEILECTB HAa OCHOBE OOIINX
XUMHUYECKUX CBOMCTB M3YUEHHBIX
KJIACCOB/TPYIII BEIIIECTB,




Kiaccu(uKkanus, HOMEHKIATypa
(MexxayHapoHasi U TpUBUAJIbHAS),
¢busnvecKue 1 XUMHUYECKHE
CBOWCTBA, CIOCOOBI MOTYUCHHUS .
Kucnorsl: coctas, kinaccudukanus,
HOMEHKJIaTypa, (pusnueckue u
XMMHUYECKHE CBOMCTBA, CIIOCOObI
NoJIy4eHus . Psit akTHBHOCTH
MetasuioB . Conu (cpennue):
HOMEHKJIATypa, CIIOCOOBI
IIOJIyYE€HUS, B3aUMOJICUCTBUE COJIEH
C MeTaJulaMHU, KUCIOTaMH,
LIeJI0YaMHU U COJISIMU .
I'eHeTHueckas cBsI3b MEXKAY
KJIaCCaMU HEOPraHUYECKHX
coeauHeHuil. JleMoHCTpanuu
OO0pa31pl HEOPraHMYECKUX BEIIECTB
Pa3IMYHbIX KJIACCOB .
B3anmopencTere pacTBopa cepHO
KUCIOTHI ¢ okcuoM meau(1l) .
Peakuus HeliTpanuszanuu .
BeiTecHenue oHOrO Merasia
JPYTUM U3 pacTBOpPa COJH .
JIaGopaTopHble U MPaKTHYECKUE
pabotbl JIJabopaTOpHbIE OMBITHI:
BzanmopeiicTBre KUCIOT C
Mertauiami . [lonydenne
HEpPAaCTBOPUMBIX OCHOBAHUH .
B3anmopencTere HepaCTBOPUMBIX
OCHOBAHUH C KMCIOTaMH .
Pasnoxenue runpokcuna meau(Il)
npu HarpeBaHuu . [IpakTuyeckas
paborta: Ne 6 . Perenue
HKCIIEPUMEHTATBHBIX 33124 110 TeME
«OCHOBHBIE KJIACCHI
HEOPraHUYECKUX COCIUHEHUID) .
Brrauciienuss — 1o ypaBHEHHSIM
XUMHUYECKHX PeaKIuii

K KOTOPBIM OHU OTHOCSTCH .
6CocTaBisATh MOJIEKYJISIPHBIE
YpaBHEHUS pEaKltii,
WJUTIOCTPUPYIOLINX XUMHUECKHE
CBOMCTBA U CIIOCOOBI MOTYYCHHS
BELECTB U3YUYEHHBIX
KJIACCOB/TPYIII, a TaKXKe
NOATBEPKIAIOIINX T€HETUYECKYIO
B3aMOCBSI3b MEX]ly HUMH .
61Ipon3BOANTH BHIYUCICHUS 11O
YPaBHEHUSM XUMHUECKUX pEaKLUn
. 6l1lnmaHnpoBaTh U OCYLIECTBIISATD
Ha IIPaKTUKE XUMHYECKUE
3KCIEPUMEHTBI, TPOBOIUTH
HaAOIIO/ICHUS, JIe1aTh BHIBOJIBI 110
pe3ynbTaTam 3KCIEPUMEHTA .

6CnenoBarh npaBuiiaM
6e3omacHoil paboTsI B
1abopaTopUU MPHU UCIIOJIb30BAHUHT
XUMHYECKOM MOCYAbI U
obopynoBanus . 6lcnons3oBaTh
IIPU BBITIOTHEHUH Y4€OHBIX
3a/IaHMi U B IpolLecce
MICCIIEZIOBATEIBCKOM 1EATENBHOCTH
Hay4YHO-IIOMYJISIPHYIO JINTEPATYPY
XUMHUYECKOI'0 COJIepKaHus,
CIPaBOYHbBIE MaTepUabl, PECYpPCHI
HNHutepHera.

BeicTpauBarts pa3BEpHyThIE
NUCbMEHHBIE U YCTHBIE OTBETHI C
ornopoii Ha nH(OpMaIHIO U3
y4eOHHUKa U CIIPaBOYHBIX
MaTepuaoB, TPaMOTHO
WCIIOb30BaTh U3yYEHHBIN
MOHSTUHHBIN ammapar Kypca
XUMHUHU

Pazgen 3. HCpI/IOIlI/I‘-ICCKI/Iﬁ 3aKOH U NICPUOJUYUCCKAsA CUCTEMA XUMHUYCCKUX 3JICMCHTOB

J. Y. MenneneeBa. CtpoeHue aToMOB. XUMHU€ECKas CBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIIbHbBIE

peaxiuu (15 4)

Tewma 8.
[Tepuoanueckuit
3aKOH U

[IepBbie monBITKN
KJIacCU(UKALUN XUMUYECKUX
anemeHToB . [IoHaTHe o rpynmnax

PackpsiBath cMbICT
MEPUOJUYECKOr0 3aKOHA .
IToHnMats cymiecTBOBaHuE




NepPHOINIECKast
cucrTema
XUMHYECKHX
HJIEMEHTOB

J. . Menaeneena.
Ctpoenue atoma (7

4)

CXOJIHBIX 3JIEMEHTOB (ILIEJIOYHbIE U
LIEJI0YHO3EMETbHBIE METAILIbI,
rajioreHbl, UHEPTHBIE Ta3bl) .

DNEMEHTHI, KOTOPbIE
00pa3yroT aMm(oTepHbIE OKCUIBI U
rugpokcuibl . [lepuognyeckuii
3aKOH ¥ MEPUOJUYECKasl CUCTEMA
XUMHUYECKHX djiemeHToB [ . U .
Menaeneesa . [lepuoapl, rpyniisl,
noArpynins! . OU3NYECKUN CMBICIT
MOPSIAKOBOTO HOMEPA 3JIEMEHTA,
HOMEPOB MEepUoJia U TPYMIIHI .
Crpoenue atomoB . Cocras
aTOMHBIX sifep . 30TomsI .
OnektpoHsl . CTpoeHue
ANEKTPOHHBIX 000JI0YEK aTOMOB
nepBbix 20 XUMHYECKUX 3JIEMEHTOB
nepuoanydeckon cucremst /1 . U
. MenaeneeBa . XapakTepuCTHUKa
XUMHUYECKOTO 3JIEMEHTA TI0 €T0
ITOJIOKEHHUIO B IEPHOJNYECKOMN
cucteme /I . 1 . Menaeneena .
3HauyeHHE NEPUOANYECKOr0 3aKOHA
Y NIEPUOIUYECKON CUCTEMBI
XUMHUYECKUX HJIEMEHTOB IS
pa3BUTHUS HAyKU U pakTuky . /[ . 1
. MenpaeneeB — y4€HbIN, IEIArOr U
rpaxaaHuH . JleMonctpaunu Bubl
tabmui «[lepuonnueckas cucrema
XUMHYECKUX d1eMeHTOB J[ . U
. Menneneesay .

O3HakomiieHHEe ¢ 0Opa3Lamu
METaJUIOB U HEMETAJLJIOB .
JlaGopaTopHbIe U TIPAKTUIECKHE
paboTel JIabopaTOpHBIA OIBIT:
B3anmopeiicTBue ruapokcuga
[IMHKA C paCTBOPaMH KUCIIOT U
LIET0Yei

MEPUOINYECKON 3aBUCUMOCTH
CBOMCTB XUMUYECKUX IEMEHTOB
(M3MeHeHue paguycoB aTOMOB U
3JEKTPOOTPULIATEILHOCTH) U UX
COEIMHEHUH OT MOJIOKEHUS B
NEPUOIUYECKON CUCTEME U
CTPOEHHUSI aTOMa .
6YcTaHaBIMBaTh CBA3b MEXKIY
10JIOKEHUEM DJIEMEHTA B
MEPUOINYECKON CUCTEME U
CTPOEHHEM €ro aToma (CocTaB U
3apsiy siapa, oo1ee Ynucio
3JIEKTPOHOB M pacHpeiesieHue ux
0 AJIEKTPOHHBIM CIIOSIM) .
XapakTepu3oBaTb XUMHUECKHE
3JIEMEHTHI NEPBBIX TPEX NEPUOIOB,
KaJIns, KAJIBLIMS O UX TOJI0KEHUIO
B [IEPUOIMYECKON CHCTEME

. . Menneneena.

CrnenoBath mpaBuiiaM
6e3omacHoil paboTsI B
n1abopaTopuu MPU UCIIOJIb30BAHUU
XUMHUYECKON NOCY/bI U
obOopynoBanus . BeicTpauBaTh
pa3BEPHYTHIE MNCBMEHHBIE U
YCTHBIE OTBETHI C OITIOPOM Ha
nHpopmanuio U3 yueOHuKa u
CIPaBOYHBIX MATEPHAJIOB,
IrPaMOTHO UCHOJIb30BaTh
U3Y4YCHHBINM OHATUWHBIN anmnapar
Kypca XUMHH.

Ucnonw3oBars npu
BBIMIOJTHEHUH YUEOHBIX 3a1aHU
TEKCThl yueOHUKA, CIIPAaBOYHbIE
MaTepuaisl (IepUOANYECKYIO
CUCTEMY XMMHUYECKUX JIEMEHTOB
I . 1. MenneneeBa, Tabnuiry
pacTBOPUMOCTH KHCIIOT,
OCHOBaHUI M coJIeH B BOJIE,
3IEKTPOXUMHUUECKHUH PsiJT
HaIpsHKEHUH METaJUIoB) .
Hcnonbs30Barh npu BHITTOJIHEHUH
y4eOHBIX 3aJjaHUH U B TIpoIiecce
HCCIIEIOBATENbCKOMN AEATEeIbHOCTH
Hay4HO-IIONYJIIPHYIO JIUTEPATYPY




XMMHYECKOIO COJICPKAHMUS,
CIIPaBOYHBIE MATEPHAJIBI, PECYPCHI
HNurepnera

Tema 9.

Xumudeckas CBS3b.

OKHUCIIUTENBHO-
BOCCTaHOBUTEIILHEI
e peakuuu (8 1)

DNeKTPOOTPULATENILHOCTD
aTOMOB XMMHUYECKUX JIEMEHTOB .
XuMmuyeckas cBsi3b (MOHHas,
KOBaJICHTHAsI MOJISIpHAs U
KOBAJICHTHAsI HETIOJISIpHAs) .
CreneHb OKUCIICHUS .
OKHCIUTENEHO-BOCCTAHOBUTEIBHBI
e peakuuu (OBP) . IIpoueccel
OKUCJICHUS U BOCCTAHOBJICHHUS .
OxucauTeNu 1 BOCCTAHOBUTEIH .
JemoHcTpamus
OKUCTUTENEHO-BOCCTAHOBUTEIBHBI
€ peakliu: TOpeHue, peaKuu
Pa3NoKEHUs, COSAMHCHHUS

PackpsbiBaTh cMbICI
U3Yy4aeMbIX MTOHATHH .
60npenensaTh BUJ XMMUYECKOM
CBSI3H B COCIMHEHUU .
60npenensiTe CTENEHb OKUCICHUS
XUMHUYECKOT0 3JIEMEHTA 110
(hopMyIie ero CoOeTMHEHUS .
OnpenensTs 371eMEHT (BEIIECTBO)
— OKHCJIMTEIIb U AJIEMEHT
(BEmecTBO) — BOCCTAHOBHUTEID .
600BACHATH CYIIHOCTh MPOIIECCOB
OKHCJICHUS U BOCCTAHOBJICHHUS .
6CocTaBnsTh NIEKTPOHHBIN OanaHc
C YYETOM 4YHCIIa OTJAHHBIX U
MPUHATHIX JIEKTPOHOB .
CocTaBnsTh ypaBHEHUE
OKHCITUTEIHLHO-BOCCTAHOBUTEIHLHO
1 peakiuu .

6/ cronb30Bath Mpu
BBIMIOJTHEHUH YUYE€OHBIX 3aJaHH
TEKCThI y4eOHUKA, CIIPABOYHbBIE
MaTepuaisl (IepUOANYECKYIO
CHUCTEMY XUMHYECKHUX PJIEMEHTOB
I . 1. MenneneeBa, Tabnuiry
pPacTBOPUMOCTH KHUCIIOT,
OCHOBaHUH M coJIEH B BOJIE,
3IEKTPOXUMHUUECKHUH Pl
HaANPSOKEHUH METallIoB)




9 KJIIACC (2 4 B HEnemto, Bcero 68 4, u3 HUX 4 4 — pe3epBHOE BpeMs )

TEMBI, OcHoBHOE cojJiep>KaHue OcHoBHbIE BUIbI
PacKpbIBAIOIIUE TaHHBIH JESTEIbHOCTH
paszies mporpaMmebl, U oOyJaromuxcs
KOJIMYECTBO YacoB,
OTBOJIMMOE Ha UX
U3y4eHue

Paznen 1. BemectBo u xumuueckue peakiuu (17 1)

[ToBTOpEHME U [lepuoauueckuii 3aK0H . 6 XapakTepu30oBaTh

yriIyOJieHHE 3HaHUH
OCHOBHBIX Pa3JIeioB Kypca
8 kiacca (5 u)

[lepuonnueckas cucrema
XAMUYECKHUX 37eMeHToB /I . U
. MenpneneeBa . CTpoeHHE aTOMOB .
3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB XMMHYECKUX 3JIEMEHTOB
MEPBBIX TPEX MEPUOAOB, Kaus,
KaJIbLUS U UX COCIMHEHUH B
COOTBETCTBUU C MOJIOKEHUEM
3JIEMEHTOB B IEPUOINYECKON
CHUCTEME U CTPOECHHUEM UX aTOMOB .
Knaccudukanus u HoMeHKIaTypa
HEOPraHWYECKUX BEIIECTB
(MexXayHapoHas U TPUBUAJIbHAS) .
XUMHYECKHE CBOMCTBA BEIIIECTB,
OTHOCSIIUXCS K Pa3JINYHbIM
KJIacCaM HEOPTaHUYECKUX
COEIMHEHUI, UX T€HETUYECKAS CBA3b
HEOPraHUYECKUX BELIECTB .
CrtpoeHue BelecTBa: BUAbI
XUMHUYECKOU CBSI3H . THIIbI
KPUCTAJUIMYECKUX PELIETOK,
3aBUCHUMOCTD CBOMCTB BEIIECTBA OT
THTA KPUCTAIUTMYECKON PEIIETKY .
Hemonctpauuu 1 . Monenu
KPHUCTAJUIMYECKUX PELIETOK
HEOPraHUYECKHUX BEIECTB . 2 .
Buner Tabnun «llepuonndeckas
CHCTeMa XMMUYECKUX AJIEMEHTOB []
. I . Meuneneenay»

XUMHUYECKHE HIEMEHTBI
IEPBBIX TPEX MEPUOJOB,
KaJIUs ¥ KaJlbLUg 110 UX
MI0JIO’KEHUO

B [IEPUOIMYECKON CHCTEME
.1 . Menneneesa .
6Knaccudunumposats u
Ha3bIBaThb HEOPraHUYECKUE
BELIECTBA U3YyYECHHBIX
KJIaccoB . 60NMKUCHIBATH
o01ye XuMHU4ecKre
CBOMCTBA BEILIECTB
Pa3IUYHbIX KJIACCOB,
MIOATBEPKIAaTh CBOMCTBA
npuMepamMu
MOJIEKYJISIPHBIX YpaBHEHUN
XUMHYECKHUX PEAKLIMH .
60mnpenensTe BUI
XUMHUYECKOH CBSI3H U TUIL
KPUCTAJUIMYECKON pEeIETKH
BEIIIECTBA .
6IIporno3upoBath
CBOMCTBA BEIIECTB B
3aBUCHUMOCTH OT UX
cTpoeHus . 6BpicTpanBaTh
pa3BEPHYTHIE MNCHMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOM
Ha UHGOPMAIHUIO U3
yueOHUKa U CIPaBOYHbIX
MaTepuasoB, FPaMOTHO
HCIIOIb30BaTh N3yYEHHBIN
MIOHATUHHBIN anmnapar
Kypca XUMHH .

6/ crionp30BaTh pu




BBITIOJTHCEHUHU y‘-IG6HI:IX
3aJlaHUid U B TIPOLIECCE
HCCIIEI0BATEIIbCKOM
JIEATEIIbHOCTH
Hay4HO-TIOMYJISIPHYIO
JUTEPATYPY XUMUYECKOTO
coJiepKaHusl, CIPaBOYHbIE
MaTepHallbl, peCypcChl
Hurepnera

Tema 1. OcHoBHBIE
3aKOHOMEPHOCTHU
XUMUYECKHUX peakuuii (4 1)

Krnaccudukanus XuMHIecKux
peaKIuii o Pa3MTUYHbIM IPU3HAKAM
(110 YUCITy U COCTaBY y4acCTBYIOIIUX
B PEAKIMH BEIIECTB, M0 TEIUIOBOMY
addekTy, Mo U3MEHEHUIO CTeTeHen
OKHUCJICHUS XUMHUYECKHUX DJIEMEHTOB,
0 00paTUMOCTH, TI0 YYACTHIO
KaranuzaTropa) . JK30- U
SHJIOTEPMHUYECKHE PEAKIINH,
TEPMOXUMHUYECKUE YPABHECHUS .
ITonsiTHE O CKOPOCTH XMMHYECKOU
peakiuu . [ToHsATHE O TOMOTEHHBIX U
reTeporeHHbIX peakuusx . [lonstue
00 00paTUMBIX. 1 HEOOPATHUMBIX
XMUMUYECKHUX peakiusx . [lonstue o
XUMHYECKOM PaBHOBECHUH .
@akTopsl, BIUSIOIINE HA CKOPOCTh
XUMHYECKON PeaKIuy U TOJI0KESHNE
XUMHYECKOTO PaBHOBECHS .
Mexanusm
OKHCITUTEIbHO-BOCCTAHOBUTEIbHBIX
peakuuii (3JeKTPOHHBIHN OanaHc
OKHUCIUTENHbHO-BOCCTAHOBUTEbHON
peakuun) . JlemoHctpauuu 1 .
3aBHCUMOCTH CKOPOCTH XUMHUYECKOU
PEaKIMH OT PA3ITUIHBIX PaKTOPOB .
2 . BozneiicTBue KaTanu3aTopa Ha
CKOpPOCTh XUMHYECKOW peaklyu . 3 .
[Tpumepsr HEOOPATUMBIX U
00paTUMBIX peaKiuii . 4 .
CwMmeleHne paBHOBECHS
XMUMUYECKON peaKIui .
Brrunciennss — konm4ecTna
BEIECTBA, 00BbEMA U MaCChI
pPEareHTOB MU MPOTYKTOB 110
YPaBHEHUSAM XUMHYECKHUX PEaKIUi

6PackpbIBaTh CMBICI
M3Yy4aeMbIX ITOHATUN U
IPUMEHSATD 3T ITOHATHUS
IIPU ONKMCAHUU CBOWCTB
BEILECTB U UX
MIPEBpAILCHUH .
6Knaccudpunuponath
XUMHUUYECKHUE PEAKIUH 110
Pa3IUYHbBIM PU3HAKAM .
YcraHaBiMBaTh
3aBUCHUMOCTbH CKOPOCTH
XUMUYECKON PeaKUuu OT
pa3IuyYHbIX (AKTOPOB .
[Iporuo3upoBatrb
BO3MO>KHOCTH IPOTEKAHMSI
XUMHUYECKUX IpEeBpaIleHui
B PA3JIMYHBIX YCIOBUSX .
OrnpenensaTb OKUCIUTENb U
BocctaHoBuTenb B OBP .
CocTaBiATh 31EKTPOHHBIN
OanaHc peakLuu.

[IponsBoauth
BBIUNCJICHUSI 110
XUMHUYECKUM YPAaBHEHHUSM .
6BricTpanBaTh
pa3BEpPHYTHIE MUCbMEHHBIE
1 YCTHBIE OTBETHI C ONIOPOU
Ha UHGOPMAIHUIO U3
y4eOHHUKa U CIIPaBOYHBIX
MaTepuaioB, IpaMOTHO
MCIIOJIb30BaTh N3y4YEHHBIN
MOHATUNHBIN anmnapar
Kypca XUMHH .
6lcnionp30BaTh IpH
BBINOJTHEHUH YUYE€OHBIX
3aIaHUM U B MPOLIECCe




HCCJIEI0BATEIbCKOM
JIESATCIbHOCTH
Hay4YHO-TIOMYJIAPHYIO
JUTEPATYPy XUMHUYECKOTO
CoZIepKaHus, CIIPAaBOYHbIEC
MaTepUalibl, PECypChl
Nurepuera

Tema 2.
DIIEKTPOTUTHYECKAS
JUCCOLIMAIIHS.
XHUMHUYECKUE PEAKLIUU B
pacTBopax (8 u)

Teopust 2IEKTPONIUTUIECKOU
JUCCOLMALIUY . DIIEKTPOJIUTHI U
HERJIEKTPOJIUTHI . KaTHOHBI, aHHOHBI
. MexaHu3M uccolManyy BEleCTB
C pa3IM4YHBIMU BUJAMH XUMUYECKOU
cBsA3M . CTeneHp AMCCOLMALNH .
CunbHble U cl1abble IEKTPOIIUTHI .

Peakiiun nonHoro oomeHa,
yCIIOBUS UX IIpOTeKaHus . IoHHbIe
YpaBHEHUS peakUuid . XUMUYECKHE
CBOMCTBA KHCIIOT, OCHOBAaHUM 1
COJICH B CBETE MPECTABICHUN 00
AIIEKTPOJINTUYECKON JUCCOLUALIH .
ITonsiTvie 0 rMApPONIH3E CONEH .
KauecTBeHHBIE pEaKIIMY Ha KATHOHBI
Y aHMOHBI . JleMOHCTpanuu
DneKxTpuuecKas IpoBOAUMOCTh
pPacTBOPOB BEILIECTB; ABH)KEHUE
MOHOB B AJIEKTPUYECKOM IOJIE .
OnbIThI, HIUTIOCTPUPYIOLIHE
MPU3HAKY IPOTEKAHUS PEaKIUM
MOHHOT0 0OMeHa . OTBITHI 1O
OIIPEEIIEHUIO CPENIbl B pacTBOpax
coJjei (XjJopuaa HaTpus, KapOoHaTa
HaTpUs, XJIOPU/IA [IUHKA) .
JlaGopaTopHble U MpaKTHYECKUE
paboTel JIabopaTOpHBIA OMBIT:
Peakiinu noHHOrO OOMEHA B
pacTBopax JEKTPOIUTOB: CybdaTa
meau(Il) u ménoun, kapOoHaTa
HaTpHUs U COJITHOM KHCIIOTHI,
peaxkuus HeNTpaau3anuu MeXIy
TUAPOKCUAOM KaJus U COJITHON
kucinotolt . [Ipakruyeckas padora:
Ne 1 . Pemenne
AKCIIEPUMEHTAJIBHBIX 33/a4 10 TeMe
. Beruncnenuss — mno ypaBHEeHUSIM
XUMHYECKHUX peaKIui

PackpsiBaTh cMbICT
MU3Yy4aeMbIX [TOHATUH, a
TaK)K€ CMBIC]I TEOpUU
ANEKTPOIUTUYECKON
JUCCOLIMALINY .
600BACHATH MPUYHHBI
JJIEKTPONPOBOJI- HOCTU
BOJIHBIX PacTBOPOB .
6CocTaBsATh YPaBHEHHUS
JUCCOLMAIIMU KUCIIOT,
IICIIOYCH M COJICH, IIOJIHBIC
U COKpaIllEHHBIE HOHHBIE
YPaBHEHUS XUMHYECKHUX
peakuuii HFOHHOro oOMeHa .
6l1nanupoBath 1
OCYILIECTBIIATh Ha
IIPAKTUKE XUMUYECKUE
9KCIIEPUMEHTBHI, IPOBOJIUTH
HaOJIIOICHUS, JIeNIaTh
BBIBO/IBI 110 pe3yJIbTaTaM
JKCIIEPUMEHTA .
6CiienoBarthb NnpaBuiIam
6e30macHoi paboThl B
nabopaTtopuu npu
MCIIOJIb30BaHUU
XUMHYECKOH TIOCYIbI U
000pyI0BaHUSA .
61Ipon3BoanThH
BBIUMCJICHUSI 110
XUMHUYECKUM YPaBHEHUSM .
6BbIcTpanBarh
pa3BEPHYTHIE MNCHMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOit
Ha UH(OPMAIHIO U3
yueOHHUKa U CIPaBOYHbIX
MaTepuasoB, FPaMOTHO
HCIIOIb30BaTh N3yYEHHBIN
MOHATUIHBIN arapar




Kypca XUMHH .
6/ cronb30Bath Mpu
BBINIOJIHEHUH YYEOHBIX
3aJlaHUid U B TIPOLIECCE
HCCIIEI0BATENbCKOM
JeATEITbHOCTH
Hay4HO-TIOMYJISIPHYIO
JUTEPATYPY XUMUYECKOTO
COJIepKaHusl, CIIPaBOYHbIE
MaTepuabl, peCypchl
Hutepnera

Paznen 2. Hemeramnel u ux coeauneHus (24 u)

Tema 3. OOmas
XapaKTePUCTHKA
XUMHUYECKHUX 3JIEMEHTOB

VIIA-rpynnsl. ['anorenst
(4 9)

OO011as xapakTepucTHKa
rajoreHoB . OCOOEHHOCTH CTPOCHUS
aTOMOB ITHUX DJIEMEHTOB,
XapaKTEepHBIE /I HUX CTEIIEHU
okucnenus . CtpoeHue u
¢u3nyecKkue CBOMCTBA MPOCTHIX
BEIIECTB — I'AJIOTE€HOB .
XMMHYECKHE CBOWCTBA HA IIPUMEPE
XJiopa (B3aUMOJIEHCTBHE C
MeTaJlJlaMHi, HEMETaJlJIaMH,
1iea04aMu) . XJI0poBOJOPOT .
ComnstHast KUCII0Ta, XUMUUYECKUE
CBOMCTBA, ITOJIy4€HHUE, IPUMEHEHNE
. KauectBenHas peakuus Ha
XJ0puA-HOHBI . DHU3HOIOrHYECKOe
JIEUCTBUE XJI0pA U XJIOPOBOJIOPOIA
Ha OpPraHN3M YEJIOBEKa .
Baxneimue Xaopuasl U UxX
HaXO0XJIEHNE B IPUPOJIE .
JemoncTpauuu Buneomarepuainsr:
TaJIOT€HbI U UX COEANHEHNUS .
OOGpa3s1ibl XJIOPUJIOB .

JlaboparopHsble u
IpakTHYecKHe paboThl
JlaGopaTOopHBIil ONBIT:
PacniozHaBaHue XJI0pUA-HOHOB .
[TpakTuyeckas padora: Ne 2 .
ITosryueHne consiHOM KUCIIOTHI,
M3y4eHHE €€ CBOMCTB . Berunciaenus
— I10 YpaBHEHUSIM XUMUYECKUX
peaxiui, eciu OJUH U3 peareHToB
JIaH B N30BITKE; — 00BEMOB ra30B
110 YPaBHEHHUIO pEaKLUK HAa OCHOBE

OO0BACHITE 001111E
3aKOHOMEPHOCTH B
U3MEHEHUU CBOUCTB
HEMETAJJIOB U MX
COCIMHEHMH B Ipeenax
MaJIbIX TIEPUOJIOB U
TJIABHBIX TTOATPYIII
HEePUOINYECKON CUCTEMBI
XUMHUYECKHX 3JIEMEHTOB
C Y4€TOM CTPOEHHUS UX
aTOMOB .
6XapakTepu30BaTh
du3nvecKrue 1 XUMHYECKHE
CBOMCTBA MPOCTBIX
BEIIECTB raJloreHoB (Ha
npuMepe XJopa) u
CJIO’KHBIX BEILIECTB
(x110pOBOIOpPOJIA, XJIOPUA
HaTpHsl), CIIOCOOBI UX
NOJy4YeHUs1, IPUMEHEHUE U
3HAa4YCHUE B MPUPOJIE U
YKU3HU YEJIOBEKa .
60npenensaTh
XJIOPUJI-MOHBI B PaCTBOPE .
[InanupoBats 1
OCYILECTBISATH HA
NPaKTUKE XUMUYECKHE
9KCHEPUMEHTBI, TPOBOIUTD
HaOJIOIeHUS, AeIaTh
BBIBOJIBI 110 pe3yJIbTaTaM
JKCIIEPUMEHTA.

6CnenoBarth
npaBuiIaM O6e30macHOi




3aKOHA 00BEMHBIX OTHOIIIECHUN
rasos

paboTsl B mabopaTopuu
IIPU UCIIOJIb30BaHUU
XAMHYECKOM MOCYAbI U
o0opymoBaHUs .
6BricTpanBaTh
pa3BEPHYTHIC INCEMEHHBIC
Y YCTHBIE OTBETHI C OIIOPOM
Ha UH(OPMAIHIO U3
y4eOHUKa U CIIPAaBOYHBIX
MaTepuaioB, IPaMOTHO
UCIIOJIB30BaTh U3yYEHHBIN
MIOHATUMHBIN anmapar
Kypca XUMHUH .

6/ cronp30Bath Ipu
BBINOJIHEHUH Y4EOHBIX
3a/laHui U B IIpolecce
HCCIIEJ0BATEIbCKON
JESTENIbHOCTH
HAy4YHO-IOMYJISIPHYIO
JUTEPATypPy XUMHUUECKOTO
COJIepKaHusl, CIIPaBOYHbIE
MaTepHuabl, pecypchl
HNuTepnera

Tema 4. OOuias
XapaKTEPUCTHKA
XUMHWYCCKHUX DJIECMCHTOB
VIA-rpynmel. Cepa u eé
coenuHeHus (5 1)

OO61as xapakTepucTUKa
aneMeHTOB VIA-rpymnis! .
Oco0eHHOCTH CTPOEHUSI aTOMOB
ATHUX AJIEMEHTOB, XapaKTEpPHBIE JIs
HUX creneHu okuciaenus . CtpoeHne
U (pU3MUECKUe CBOICTBA MPOCTHIX
BELIECTB — KHUCIJIOPO/A U CEPHI .
ANOTpOIHBIE MOAU(PHUKALIUN
KHCJIOPOJIa ¥ CEpPhl . XUMHUYECKHE
cBoiicTBa cepol . CepoBOI0OPO/I,
cTpoeHue, pusnueckue
1 XUMHYecKre cBOMCTBA . OKCHIIBI
CepbI KaK MpeICTaBUTENHN
KHCIIOTHBIX OKCU0B . CepHas
KHCIIOTa, (PU3NYecKue
¥ XMMHYECKHE CBOMCTBa (00IIne KaK
IIPEICTaBUTEINS KJlacca KUCIIOT
U crielupuueckue), IpUMEHEHHE .
XUMHYECKUE PEAKIUU, JeKaIIue
B OCHOBE IIPOMBIIIJIEHHOT'O CII0C00a
MOJTy4eHHs cepHOM KUCnoThl . Conu

OOBsiCHATH 001IIHE
3aKOHOMEPHOCTH
B U3MEHEHUHU CBOWCTB
anemeHToB VIA-rpynmns! u
UX COCIMHEHUN C y4ETOM
CTPOEHHS X aTOMOB .
XapakTepus3oBaTh
dusnueckue
Y XUMHUYECKUE CBOWCTBA
MIPOCTOTO BEIIECTBA CEPhI U
€€ coeqUHEHU.
(cepoBozI0pO/Ia, OKCHJIOB
CEpBbI, CEPHOM KUCIIOTHI,
Cynb(haToB), CIOCOOBI NX
MOJIyYeHUS, IPUMEHEHUE U
3HAUEHUE B MIPUPOJE U
YKU3HU YEJIOBEKA .

Onpenenars HaTu4Iue
cynb(aT-MOHOB B PacTBOpPE
. OOBSICHATH CYILIHOCTb
9KOJIOTUYECKHX MPOoOIeM,




CEpPHOM KUCJIOTBI, KAUECTBEHHAs
peakius Ha cyib(ar-uoH .
Haxoxnenue cepbl 1 €€ cCOeMHEHU I
B IIpupojie . XUMUYECKOE
3arpsi3HEHUE OKPY KaIoLIel cpebl
COETMHEHUSIMU Cephl (KUCIOTHBIE
JIOK]T, 3arpsi3HEHUE BO3AyXa U
BOZI0OEMOB), CITOCOOBI €T0
NpeaoTBpaleHus . JleMoHcTpauu
Konnexkuuu (BumeomaTepuabl):
cepa U €€ COeIMHECHUS .
OO0yrivBaHue caxapa moj
JICUCTBUEM KOHIIEHTPUPOBAHHOMN
cepHoll KucioTsl . JlabopaTopHbie U
MpaKTHYeCcKue padboThl
JlabopaTopHbIe OMBITHI:
OO6HapyxeHue cynb}aT-HOHOB .
B3aumopeiictBue paz0aBieHHON
CEpPHOM KUCJIOTHI C IMHKOM .

Beruucnenuss — 1o
YpaBHEHUSAM XUMUYECKHUX PEaKIINiA;
— MacCOBOI JJOJU BBIXOJIa
MPOJYKTA PeaKuu

CBSI3aHHBIX C HAXOXJIEHUEM
COCIMHEHU CEphI B
OKpY>Karollen cpenie .
[LnanupoBate u
OCYIIIECTBIISITh Ha
MPAKTHKE XUMUYECKUE
9KCIIEPUMEHTBHI, IPOBOJIUTH
HaOJIO/IeHus, 1eTaTh
BBIBOJIBI 10 pe3yJIbTaTaM
skcniepuMenTa . CreoBaTh
npaBuiIaM 0e30MacHOM
paboTsl B mabopaTopuu
IIPU UCIIOJIb30BaHUU
XUMHYECKON TIOCYIbI U
o0opynoBaHus .
61Ipou3BoauTh
BBIUMCJICHHUSI 110
XUMUYECKUM YPaBHEHUSM .
6/ cronb30Bath Mpu
BBITIOJIHEHUH YYEOHBIX
3a/laHui TEKCThl yUeOHMKa,
CIIPaBOYHbBIEC MATEPUAIIBI
(IepruoINYECKYIO CHCTEMY
XUMHUYECKUX HIIEMEHTOB /]
. . Menneneesa, Tabnuiry
pPacTBOPUMOCTH KHUCIIOT,
OCHOBAHWI M COJIEH B BOJIE,
BIIEKTPOXUMHUYECKHUH Psifg
HaNpPsDKEHUH METaJlIoB) .
Ucnonw3oBars npu
BBITIOJTHEHUH YUEOHBIX
3aJlaHUN U B IIpoLIECCE
HCCIIEI0BATENIbCKOM
NeSATeTbHOCTH
Hay4YHO-TTOTYJIIPHYIO
JTUTEPATYPY XUMUUYECKOTO
coJiepKaHusl, CIPaBOYHBIE
MaTepHallbl, peCypchbl
HNurepHera

Tema 5. OOmias
XapaKTepUCTUKA
XUMHYECKHX JJIEMEHTOB
VA-rpynmsl. A30T,
dbocdop 1 UxX CoOeTMHECHUS
(7 4)

OO01mas xapakTepucThKa
AIIEMEHTOB VA-TpyIIbI .
OcoO6eHHOCTH CTPOCHUST aTOMOB
9TUX 3JICMCHTOB, XapPaKTCPHBIC JJIA
HUX CTCIICHU OKHUCJICHUS . A3OT,
pacrpocTpaHeHHe B TIPUPO/JIE,

600BACHATHL 00IIIHE
3aKOHOMEPHOCTH B
H3MEHEHWH CBOMCTB
3JEMEHTOB VA-Tpynnsl U
HUX COEIMHEHUI C y4ETOM
CTPOECHUS UX aTOMOB .




¢du3nuecKkrue 1 XUMUYECKHE
cBoiicTBa . Kpyrosopor a3ora B
npupoje . AMMHAK, ero (pu3ndeckue
Y XMMHYECKHE CBOMCTBA, IMOJyYCHUE
u npuMenenue . Coiau aMMOHUS, UX
buznyecKkue 1 XuMUYECKHe
CBOICTBa, MPUMEHEHHUE .
KauecTBeHHast peakiiys Ha HOHbI
aMMOHUS . A30THas KUCJIOTa, eé
¢du3nvecKrue 1 XUMUYECKHE
cBoiicTBa (00IIKE KaK
IPEJCTaBUTENS Kacca KUCIOT U
crnenuduaeckue) . Mcrnonap3oBanue
HUTPATOB U COJIe aMMOHHUS B
KaueCcTBE MHUHEPAIbHBIX YI00peHU

XUMHUYECKOE 3arpsi3HEHUE
OKPYKaIOIEeH Cpeibl COETUHEHUSIMU
a3zoTa (KUCIOTHBIC JTOXK]IHU,
3arpsi3HEHUE BO3/yXa, TTOYBHI U
BOZI0EMOB) . Docdop, aNIOTPOITHbIE
Moaudukauu docdopa,
buznyecKkrue 1 XUMUYECKHe
cBoiictBa . Oxcua pochopa(V) u
docdopnas kucnota, pusndeckue u
XAMHYECKHE CBOMCTBA, MOJYYEHUE .
KauecTBennas peakuus Ha
docdar-uons . Mcnonp3zoBanue
¢docharoB B KaueCTBE MHHEPATBHBIX
ynoOpeHnuit . 3arpsisHeHHe
IPUPOJHBIX BOJOEMOB ocdaTamu .
Jemonctpaunn Komnexkuuu:
docdop 1 Ux coeqMHEHHUS .
B3anmoneiictere
KOHIIEHTPUPOBAHHOM a30THOM
KHUCJIOTHI ¢ Mefiblo . JJabopaTtopHbie
U TIPaKTUYECKUE pabOThI
JlaGopaTopHble OnbITHL: 1 .
B3anmoneiictBre cosield aMMOHUSA
¢ ménousbto . 2 . O3HAKOMIJIEHHE C
o0Opa3iaMu a30THHIX U (HocHOpHBIX
ynoOpenuit . [Ipaktuueckas padora:
Ne 3 . [Tomyuenue ammuaka,
W3yYEHHE €TI0 CBOMCTB .
Brruncnenus — mno ypaBHEHUSIM

6XapakTepu3oBaTh
du3nUecKrue 1 XUMHUYECKHE
CBOMCTBA MPOCTBIX
BelIecTB a3ora u gochopa
U UX COCTUHEHUN
(ammuaka, cosneid aMMOHHS,
a30THOW KHUCJIOTHI,
HUTPATOB, OKCHJIA
docdopa(V) u pochopuoit
KUCIIOTHI, pocdaTos),
CHOCOOBI UX MOTYYCHHUS,
pUMEHEHHE U 3HAYCHHE B
IPUPOJIE U JKU3HU
yesoBeka . 60mnpeaesaTh
MOHBI aMMOHUS U
dbocdar-uoHbI B pacTBOPE .
600BACHATH CYILIHOCTh
9KOJIOTMUYECKUX MPOoOIIeMm,
CBSI3aHHBIX C HAXOXKJCHUEM
COCIMHEHUH a30Ta U
docdopa B okpyxkaromeit
cpene .

6l1nanupoBarh 1
OCYILECTBIATH HA
MPAKTUKE XUMUYECKUE
9KCIEPUMEHTBHI, TPOBOTUTH
HaOJII0IeHUs, TeNaTh
BBIBOJIBI 110 pe3yJIbTaTaM
IKCIEPUMEHTA .
6CrenoBarh npaBuiIam
6e3omacHoi paboThl B
naboparopuu mpu
UCIIOJIb30BaHUU
XUMHUYECKON MTOCYbI U
000pyI0BaHUSA .
61Ipon3BoanThH
BBIYHUCIICHHSI 1O
XUMHYECKUM YPAaBHEHUSIM .
6/ crionp30Bath pu
BBITIOJTHEHUH YUEOHBIX
3a/laHui TEKCTHI yueOHMKa,
CIIPaBOYHBIE MATEPUAIIBI
(MepHOIUIECKYIO CUCTEMY
XUMHYECKHUX JIEMEHTOB []
. . MenpeneeBa, Tabauiry




XUMHUUYECKUX PEAKLIUI

pPacTBOPUMOCTH KHUCIOT,
OCHOBAHHUI M COJICH B BOJIC,
ANEKTPOXUMHUYECKUN AT
HaIpPsHKEHUN METAJUIOB) .
6/cnionbp30BaTh Npu
BBIMOJTHEHUH YUYEOHBIX
3a/IaHMi U B IIpoLecce
HCCIIEI0BATENbCKOM
JeSATETbHOCTH
HAYYHO-TIOMYJISIPHYIO
JUTEPATYPY XUMUUYECKOTO
coJiepKaHusl, CIPaBOYHbIE
MaTepHallbl, peCypchbl
HNuTepnera

Tema 6. O0Omias
XapaKTepUC- THKA
XUMHYECKHUX DJIEMEHTOB
IVA-rpynnel. Yrnepoa u
KPEMHUH U UX COSAMHCHUS

(8 1)

VYraepos, aJuioTpOIIHbIE
Mo u(UKa- LU, paclpOCTpPaHEHHE
B IIpUpoe, GU3NIECKUe 1
XUMUYECKHE CBOMCTBA . AJICOpOLIMs
. Kpyrosopor yriepona B npupoze .
Oxkcuipl yraepoaa, ux Gpusndeckue
U XMMHUYECKHE CBOICTBA, UX
JieficTBUE Ha KUBbIC OPraHU3MBI,
HOJIy4eHUE U IPUMEHEHHE .
DKosiornyeckue npooIeMsl,
CBSI3aHHBIE C OKCHIOM
yraepoaa(IV); runoresa
ri100aJILHOTO MOTEIICHHUS KJIMMATa;
MapHUKOBBIN dPPEKT . YroapHas
KHCJIOTa U €€ CONu, ux pusnueckue
U XUMHUYECKHE CBOICTBA, MOTy4YEeHUE
u npuMmeHenue . KauectBeHHas
peakuys Ha KapOOHAT-UOHBI .
Hcnonb3oBanue kapOOHATOB B
OBITY, METUIIMHE,
MPOMBIIIIEHHOCTH, CEITECKOM
xo3dicTBe . [leppoHavabHbIE
MOHATHUS 00 OPTaHUYECKUX
BEIIECTBAX KaK O COCIMHEHMSIX
yriepoja: 0COOEHHOCTH COCTaBa u
ctpoenus . [lonstue o
OMOJIOTMYECKH BaXKHBIX BEIIECTBAX:
KHUpax, Oenkax, yrieBojax .
MarepuajibHOE €AMHCTBO
OpPraHWYeCKHUX W HEOPTaHHIECKUX
coequuenunit . Kpemuuii, ero

600bsCcHATE 001IIH1E
3aKOHOMEPHOCTHU
B U3MEHEHUU CBOWCTB
anemeHToB IVA-rpynns! u
UX COCIMHEHUHU C yYETOM
CTPOEHHS UX aTOMOB .
6XapakTepu3oBaTh
buznyecKkue 1 XUMHUYECKHE
CBOMCTBA MPOCTBIX
BELIECTB yIiepoja u
KPEMHHUSI M UX COCTMHECHHI
(oxcumoB yrieposa,
YTOJIbHOM KHCJIOTHI,
KapOOHATOB, OKCHIA
KPEMHHUSI, KpeMHUEBOI
KHUCTIOTHI, CUJTUKATOB),
CHOCOOBI UX MOJTYYEHHUS,
MIPUMEHEHUE U 3HAYEHUE B
NPUPOJE U )KU3HU
yesnoBeka . 60npenensaTh
KapOOHAT- ¥ CHJIMKAT-
HOHBI B PacTBOPE .
600BACHATH CYIIHOCTh
9KOJIOTUYECKUX MPOOIIEM,
CBSI3aHHBIX C HaXOXJIEHUEM
YTJIEKHUCIIOTO ra3a B
OKpY>Karollen cpenie .
6 mroctpupoBath
B3aMMOCBS3b
HEOPTaHUYECKUX
COCMHEHUH yriaepoa u




¢du3nveckre 1 XUMHUYECKHUE
CBOMCTBA, IIOJIyYCHHUE U
IIPUMEHEHUE B AIEKTPOHUKE .
CoeanHeHNs KpEMHUS B IPUPOJIE .
OO0mue npeacraBieHus 00 OKCHIE
kpeMmums(IV) u kxpeMHueBOM
kucnore . CUIMKaThl, UX
HCIIOJIb30BaHUE B OBITY, MEIUIIUHE,
IIPOMBILIUIEHHOCTH . BaykHenmue
CTPOUTEJIbHBIE MaTEPHUAIIBL:
KepaMuKa, CTeKJIO, IIEeMEHT, OETOH,
xene300eToH . [Ipobiemsl
0€3011acCHOr0 UCTIOIb30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B
MOBCEIHEBHOM JKU3HH .
Jemonctparuu Moaenu
KPUCTAIIMYECKHUX PEHIETOK aamasa,
rpaduTa, MOJIEKYIbI QyJUIepeHa .
AnicopOuust pacTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIJIEM .
IIpotuBoras . Buneomarepuasl:
CUJIMKATHAs! IPOMBIIIIIEHHOCTb .
Monenu MOIeKys OpraHUYECKUX
BerecTB . JIabopaTtopHbie U
NPaKTUYECKHE PaOOTHI
JlaGopaTopHBIN OTIBIT:
KauecTBennas peakuus Ha
KapOOHaT-HOH

[TpakTueckue padboThl: Ne 4 .
[TosryueHue yriieKucioro rasa .
KauecTtBeHHast peakuus Ha
KapOoHatT-uoH . Ne 5 . Pemenue
HKCIEPUMEHTAJIBHBIX 3aa4 110 TEME
«Hewmerainen» . Beraucienuss — no
YPaBHEHUSAM XUMHUYECKUX PEaKIIUid,
€CJIM OJIMH U3 PEareHTOB J]aH B BHUJIE
BOJIHOT'O PAacTBOpPA C U3BECTHOI
MacCOBOH A0Jen

OpPTaHUYECKUX BEIIECTB .
61lnanupoBats 1
OCYIIIECTBIISATH Ha
MPAKTUKE XUMUYECKUE
9KCIIEPUMEHTHI, IPOBOJIUTH
HaOJI0/IeHUs, 1eTaTh
BBIBO/IBI 10 pe3yJIbTaTaM
JKCIIEPUMEHTA .
6CiienoBarhb npaBuiam
6e3omacHoi paboTHl B
naboparopuu Ipu
UCTIOJIb30BaHUU
XUMHYECKON TIOCYIbI U
o0opynoBaHus .
Hcnonb3oBate mpu
BBIMIOJTHEHUH YUYEOHBIX
3a/laHui TEKCThl yuYeOHMKa,
CIIPABOYHBIC MATCPUAITBI
(meproOIUYECKYIO CUCTEMY
XUMHUYECKHUX JIEMEHTOB [
. 1. MenpeneeBa, Tabiuiry
pPacTBOPUMOCTH KHUCIOT,
OCHOBaHUU U coJjeil B BOE,
ANEKTPOXUMUYECKUHN PSIT
HaANPSDKEHUH METaloB) .
6/ crionb30Bath Mpu
BBITIOJTHCHUH YICOHBIX
3aJlaHuid U B TIPOIIECCE
HICCIEN0BAaTEILCKOMN

e TeNIbHOCTH
HAYYHO-TIOMYJISIPHYIO
JIUTEepaTypy XUMUIECKOTO
COJIepKaHusl, CIIPaBOYHbBIE
MaTEePHAIIBI, PECYPCHI
HuTepnera

Paznen 3. Mertamnbl u ux coequHerus (20 9)

Tema 7. OOmmue
CBOIicTBa MeTaioB (4 4)

OO1ast XxapakTepUCTHKA
XUMHYECKHUX IEMEHTOB —
METaJUIOB HA OCHOBAaHUU UX
ITOJIOKEHUS B IEPUOANYECKON
CHUCTEME XUMUYECKHUX IEMEHTOB /|
.. MenneneeBa u cTpoeHUs

6PackpbIBaTh CMBICI
HA3y4aeMBbIX OHATHH U
MIPUMEHATH 3TU MOHATHUS
IIpY ONMCAHUH CBOMCTB
BEIIECTB U UX
IIPEBPALLECHUH .




aToMoB . CTpoeHHE METAJIIOB .
Meraimnueckas CBsi3b U
MeTaJIJIMYECKasi KpUcTajiindecKas
pelméTKa . NEKTPOXUMUYECKUH PsJT
HAIPSDKEHUH METaJIoB .
duznyeckne U XUMHUYECKHe
cBoiicTBa MetaioB . O0uiue
CIocoObI OTyYEHUSI METAJLJIOB .
ITonsiTHe 0 KOppO3UU
METAJUIOB U OCHOBHBIE CTIOCOOBI
3aIUThl OT KOoppo3uu . CruiaBbl
(crasnp, 4yryH, TIOpaTIOMUHUM,
OpoH3a), UX IPUMEHEHHE B OBITY U
MPOMBINUICHHOCTH . JleMoHCTpanuu
O3znakomieHme ¢ oOpasuamu
METAJIJIOB U CILJIABOB, UX
(bu3MYECKUMU CBOMCTBAMH .
Mopenn KpUCTAIUIMYECKUX PEMIETOK
MeTaJIOB . Buaeomarepuansr:
KOPpO3Usl METAJLJIOB .
JlaGopaTopHbie U TPAKTUYECKUE
paboTbl JIabopaTopHBIC ONBITHI:
O3znakomieHue ¢ oOpasuamu
CIUTAaBOB METAIJIOB . 3aBUCUMOCTh
CKOPOCTH peaklluy MeTalja ¢
KHMCJIOTOM OT IPUPOABI METAJIIA .
Berancnenus — 1mo ypaBHEHUSM
XUMHYECKHX PEaKIuii, €CIIi OJIUH U3
peareHToB COAECPKUT IPUMECH

600BACHIATEL 001IIHE
3aKOHOMEPHOCTH B
W3MEHEHHH CBOMCTB
3JIEMCHTOB-METAIIOB U UX
COCMHEHUH C y4ETOM
CTPOECHUS UX aTOMOB .
6 XapakTepu3oBaTh
CTPOEHHE METAILIIOB,
obmre pusuveckue u
XUMHUYECKHE CBOMCTBA
METaJIOB .
6XapakTepu3oBaTh
o01me cuoco0bl
MOJIYYEHHUSI METAJIOB .
6CnenoBarh npaBuiiaM
Oe30macHoOi paboThI B
nabopaTopuu Mpu
HCIIOJIb30BaHUU
XAMHYECKOM MOCYAbI U
000pyI0BaHUS .
[Ipon3BOIUTH BEIYUCIICHHS
10 XMMHYECKUM
YPaBHEHUSM .
Ucnonw3oBars npu
BBITIOJTHEHUH YUEOHBIX
3a/IaHUI TEKCThI YICOHHKA,
CIIPaBOYHbBIC MATEPHUAITBI
(mepHOIUYECKYIO CUCTEMY
XUMHUYECKHUX JIEMEHTOB []
. . Menneneesa, Tabnuiry
PacTBOPUMOCTH KHUCIOT,
OCHOBaHHUI M CcOoJIeH B BOJIE,
3JIEKTPOXUMHYECKUH Pl
HaInpspKeHUH METalIoB) .
Hcnonws3zoBars npu
BBITIOJTHEHUH YIEOHBIX
3aJlaHUid U B TIPOIIECCE
HCCJIEI0BATEIbCKOM
eI TeIbHOCTHU
Hay4YHO-TIOMYJISIPHYIO
JUTEPATYPY XUMUUYECKOTO
coJiepKaHusl, CIPaBOYHbIE
MaTepHuaibl, PECYpPCHI
HuTepnera

Tema 8. Baxxueiiniue

[llenoynbie METATIB .

600BICHATE 00IIIHE




METaJIbl 1 UX COCOAUHCHUA

(16 4

[TonoxxeHue B nepUOANIECKON
CUCTEME XMMHUYECKUX 3JIEMEHTOB /|
. 1. MenneneeBa, CTpOEHHUE aTOMOB
. Haxoxienue B mpupoje
DOU3NIECKUE 1 XUMHUYECKHE
CBOMCTBA (HA IPUMEPE HATPHUSA U
ks ) . OKCHIBI ¥ THIPOKCHUIBI
Hatpus U Kanus . [[pumenenne
IIEIOYHBIX METAIOB U UX
coequHeHui . [llenouHo3eMeIbHEIC
METaJJIbl MAarHUH ¥ KaJTBITAH,
crpoeHue aroMoB . [lomoxenue B
MEePUOUYECKON CUCTEME
XHUMHYECKHX 31eMeHTOB [ . 1 .
Menneneesa . Haxoxaenue B
npupone . Duznueckue u

XUMHWYECKHE CBOWCTBA . BaxkHenme

COCMHCHMS KAIbIUs (OKCH/I,
ruApoKcul, conu) . JKECTKOCTh
BOJIBI U CTIOCOOBI €€ yCTpaHEHHUS .
Amomunuii . I[Tomoxxenue B
MEePUOUYECKON CUCTEME
XHUMHYECKHX 31eMeHTOB [ . 1 .
MeneneeBa, CTpO€HUE aTOMA .
Haxoxnenue B mpupoze .
dusndeckue U XUMUYECCKHE
cBoiicTBa . AM(OTepHBIE CBOMCTBA
okcuaa U ruapokcuaa . JKemneso .
ITonoxeHne B NepuoaNIECKOn
CHCTEME XMMUUYECKHUX AJIEMEHTOB []
. 1. Menpneneesa, CTpoeHUE aTOMA .
Haxoxnenue B mpupoze .
dOU3NIeCKUe U XUMHUYCCKHE
CBOICTBa (Ha MpUMepe HATPUS U
Kanus) . OKCHIBI ¥ THIPOKCHUIBI
HaTpus u Kanus . [Ipumenenue
MIEJIOYHBIX METAIIJIOB U UX
coequHenuit . [llenoyno3emenbHbIE
METaJlJIbl MAarHUM U KaJIbIIHii,
cTpoenue aroMoB . [lonoxxenue B
MIEPUOIUYECKON CUCTEME
XUMHUYECKUX 3neMeHToB [ . 1 .
Mengneneea . Haxoxaenue B
npupoje . dusnveckne n

XUMHUYECKHUE CBOMCTBA . BaxkHelimue

3aKOHOMEPHOCTH B
U3MEHEHUU CBOMCTB
3JIEMEHTOB-METAJJIOB B
rpynmnax u uX coelMHEeHUn
C y4€TOM CTPOEHHUS UX
aTOMOB .

6 XapakTepu3oBaTh
(Gu3nyeckrue 1 XUMUYECKHE
CBOMCTBA MPOCTBIX
BELIECTB METAJIOB U UX
COeIMHEHUH (OKCHUJIOB,
TUAPOKCHUJIOB, COJICH),
CHOCOOBI UX MOJTYYEHHUS,
IpUMEHEHHE U 3HaYeHHE B
HPUPOIE U )KU3HU
yesoBeka . 6Pacno3HaBath
C IMOMOMIbIO KaUeCTBEHHBIX
pEaKUHl HOHBI METAJLJIOB .
611nanupoBats 1
OCYIIIECTBIISATh Ha
IPAKTUKE XUMUYECKUE
9KCHEPUMEHTBHI, IPOBOIUTh
HaOJIr0/1eHus, eNaTh
BBIBO/JIBI 10 pE3yJIbTaTaM
JKCIIEPUMEHTA .
6CrenoBarhb npaBuiIam
6e30macHoOi paboThI B
nabopaTtopuu mpu
UCIIOJIb30BaHUU
XUMHYECKOHN TIOCYIbI U
o0opynoBaHus .
61Ipon3BoauThH
BBIUNCJICHHUSI 110
XUMHUYECKUM YPaBHEHUSM .
6BricTpanBaTh
pa3BEpPHYTHIE MUCbMEHHBIE
1 YCTHBIE OTBETHI C ONIOPOU
Ha UH(OPMAIHIO U3
y4eOHHKa U CIIPaBOYHBIX
MaTepuaioB, IpaMOTHO
MCIIOJIb30BaTh N3y4YEHHBIN
MOHATUNHBIN anmnapar
Kypca XUMHUH

6lcnonp30BaTh IpH
BBINTOJIHEHUH Y4EOHBIX




COCIMHEHMS KaJIbIUs (OKCH/I,
TUApOKCcHI, conn) . JKEcTkocTh
BOJIBI U CIIOCOOBI €€ yCTpaHEHHUS .
Anmromunuii . [Tonoxxenue B
MIePUOIUYECKON CHCTEME
XHUMHYECKHX dJ1eMeHToB [[ . U .
MenpeneeBa, CTpO€HHE aTOMa .
Haxosxnenue B mpupoje .
DU3UYECKUE U XUMUUYECKUE
cBOMicTBa . AM(OTEpHBIE CBOWCTBA
oKcuJa u ruapokcua . JKeneso .
ITonoxeHue B NepuoauIeCcKOn
CHUCTEME XUMMUYECKHUX AJIEMEHTOB /|
. 1. MenneneeBa, CTpOEHHUE aToMa .
Haxosxnenue B mpupoe .
dusznuecKre 1 XUMUUYECKHE
cBoiicTBa . OKCUIBI, TUIPOKCUIBI U
coim xxene3a(ll) u xenesza(Ill) .
HemoHncTpanuu B3zanmoneiicterue
HaTpusd ¢ Bool . OkpanBaHue
TJIJaMEHU MOHAMU HATPHS U KaJus .
OkpanimBaHue IjIaMeHH HOHaAMU
Kanblus . B3anmopeiicTBrue okcua
KaJbIUs C BOJOH .
Buneomarepuansl: ropeHue xene3a
B KHCJIOPOJIE U XJIOPE .
JlaGopaTopHbie U TPaKTUYECKUE
paboTsl JIabopaTopHBIE ONBITHI:
O3HakoMJieHHE ¢ 00pa3LaMu
AJIIOMUHUS U €T0 CIUIaBOB .
AmM@oTepHbIe cBOHCTBA THIPOKCHIA
amomuHus . KauecTBeHHBIE
peakIK Ha MOHBI JKeJle3a .
[TpakTueckue padboThl: Ne 6 .
JKECTKOCTEL BOABI U METOMEI €6
ycrpaHeHus . Ne 7 . Pemienue
AKCIIEPUMEHTAJIBHBIX 33724 110 TEME
«Metamnbl» . Beruucienusa — 1o
YpaBHEHUSIM XUMUYECKUX PEAKLUM,
€CJIM OJIMH U3 PEareHTOB JIaH B
U30BITKE UITU COJEPIKUT MPUMECH;
— MacCcOBOM JI0JIM BBIXO/1A
MPOIYKTA PEAKIH

3aJlaHUid U B TIPOLIECCE
HCCIIEI0BATEIbCKOM
JIEATEIIbHOCTH
Hay4YHO-TIONYJIAPHYIO
JUTEPATYPY XUMUYECKOTO
coJiepKaHusl, CIPaBOYHbIE
MaTepHallbl, peCypcChbl
NurtepHer.

Hcnonws3oBars npu
BBITIOJIHEHUH Y4EOHBIX
3aJlaHUid U B TIPOLIECCE
HCCIIEI0BATEIbCKOM
JeATETbHOCTH
Hay4HO-TIOMYJISIPHYIO
JUTEPATYPY XUMUUYECKOTO
coJiepkKaHusl, CIPaBOYHbIE
MaTepHallbl, peCypchbl
HuTepnera

Paznen 4. Xumust u okpyxatomas cpeaa (3 1)

Tema 9. BemiectBa u

Hosble maTepuaisl u

6XapakTepHu3oBarh




MaTcpHraJibl B ) KU3HU
yenoBeka (3 u)

TEXHOJOrnM . Bemecrsa u
MarepHualibl B MOBCEIHEBHOM
JKWA3HU YyenoBeka . XUMus 1
310poBbe . bezomacHoe
HCIIOJIb30BAHHE BEILIECTB

Y XUMHYECKUX PEaKLUil B OBITY .
[IpupoiHbIE NICTOYHUKHU
yII€BOIOPOAOB (Yrob,
MPUPOJHBIN ra3, HeTh),
MPOAYKTHI UX EPepadOTKU, UX
POJIb B OBITY U MIPOMBILIIICHHOCTH
. OCHOBBI KOJIOTHYECKOM
IPAMOTHOCTH . XUMUYECKOE
3arpsi3HEHUE OKPYXKAIOLEl CpeIbl
(mpenenbHO HOMyCcTUMAs
koHIeHTpanus Bemects — IT1K)
. Ponb xumuu B permienun
9KOJIOTMYECKUX MPoOIeM

POJIb XUMHHU B PA3THYHBIX
cdepax AeaTenTbHOCTH
JIIOIeH, OCHOBHBIC BEIISCTBA
U MaTepHuabl,
MpUMEHSIEMbIE B )KU3HU
COBPEMEHHOT0 YEJIOBEKA .
600BACHATH YCIOBUS
6e301macHoOro
MCIIOJIb30BAHUS BEUIECTB U
XMMHYECKUX PEAKIIUM B
ObITY . 6AHATM3UPOBATD
MH(POPMALIHIO O BIUSHUN
MPOMBIIIJIEHHOCTH,
CENIbCKOT0 XO35IICTBa,
TpaHCIOPTa U Jp .
Ha COCTOSIHHE OKPYXKarollei
cpensl . 6YMeTh OKa3bIBaTh
MIEPBYIO ITOMOIIb TIPH
XUMHYECKHX 0XKOTaX U
OTPaBJICHUSX

IIpumepHsbIe

COI'JTACOBAHO

HpOTOKOJ'I 3acCaaHus IIKOJBbHOTO

METOJMYECKOTO OOBEAMHEHUS yUUTEIeH

C€CTCCTBCHHO- HAYYHOI'O ITUKJIa

MBOY OOI11I 10
uM. Atamana ['osoBaroro

COI'JTACOBAHO

3amecTurelnb qupekTopa mno YP
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