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IINIAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIBTATbBI

N3ydyenne xumuu B 8-9 Kjacce HaMpaBIICHO Ha JIOCTHXKCHHE OOYYaIOIIMMUCS JTHYHOCTHBIX,
METaNpeIMETHBIX U MPEJAMETHBIX PE3yIbTaTOB OCBOEHHUS y4€OHOI0 IpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE Pe3yNbTAaThl OCBOCHHSI MPOTPAMMBI OCHOBHOTO OOIIEro oOpa3oBaHMs JOCTUTAIOTCS B
XoJie OOy4YeHHs XMMHUU B €IUHCTBE Y4eOHOIl M BOCHHUTATEIbHOW AestenbHOCTH OpraHuzanuu B
COOTBETCTBUHM C TPAJAUIUOHHBIMU POCCUUCKUMHU COLMOKYJIBTYPHBIMH W JTyXOBHO-HPaBCTBEHHBIMU
LEHHOCTSMHU, IPUHSTHIMHU B OOIIECTBE MMPaBUJIAMH U HOPMaMU MOBEICHUS U CIOCOOCTBYIOT Ipolieccam
CaMOITO3HAHUSI, CAMOPA3BUTHS U COITUATH3AINH 00YJarOIIUXCS.

JImdHOCTHBIE  pe3ynbTaThl  OTpPaXKalOT  CHOPMUPOBAHHOCTb, B TOM YHCIE€ B  YacTH:

IMaTpuoTHYECKOT0 BOCITUTAHUS

1) LEHHOCTHOTO OTHOIIEHUSI K OTEUYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAYUHOMY
HACJICTUIO, TOHUMAaHUS 3HAYCHUS] XUMUYIECKOM HAyKH B )KM3HU COBPEMEHHOT'O 00IIECTBa, CITIOCOOHOCTH
BJIAJIETh JIOCTOBEpHON MHPOpManueil O MepeJoBBhIX JOCTIXKEHUAX M OTKPBITUAX MHPOBOM U
OTEUYECTBCHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 YCTPOMCTBE MUpa U OOIIECTRA;

I'paknaHCcKOro BOCIIMTAHMS

2) IpEICTaBICHUS O COIMAIBHBIX HOPMaX W MpaBHIaX MEXJIMYHOCTHBIX OTHOIICHUH B KOJUICKTHBE,
KOMMYHHKAaTUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIE3HOHM, Y4eOHO-UCCIIeI0BATENbCKOM,
TBOPUYECKOH M JIPYTHX BUJAX JEATCIHLHOCTH, TOTOBHOCTH K Pa3HOOOPA3HON COBMECTHOH JIESTEIIEHOCTH
IpU BBINOJIHEHUN Y4eOHBIX, MO3HABATEIbHBIX 3a7a4, BBIMOJIHEHHH XUMHUYECKHX OSKCIIEPUMEHTOB,
CO3/IaHUU y4EOHBIX MPOCKTOB, CTPEMJICHUS K B3aMMOITIOHMMAHHIO M B3aMMOIIOMOIIH B IPOIIECCE ITOU
y4eOHOU N1eATeNbHOCTH; TOTOBHOCTH OIICHMBATh CBOE IMOBEJCHHE M IOCTYIKU CBOMX TOBapHILEH C
MO3UIIUU HPABCTBEHHBIX M MPABOBBIX HOPM C YIETOM OCO3HAHUS TOCIICICTBUN TTOCTYITKOB;

LleHHOCTH HAYYHOI'0 MO3HAHUS

3) MHPOBO33PCHUYECKHUX IPEACTABICHUI O BEHIECTBE W XUMHUYCCKOW PEAKIIMH, COOTBETCTBYIONIUX
COBPEMEHHOMY YpPOBHIO Pa3BUTHS HAyKM M COCTaBISIOUIMX OCHOBY [JIsi MOHMMAHUS CYIIHOCTH
HAyYHOW KApPTUHBI MHUPA; TPEICTABICHUNA OO0 OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BHUTHS TPUPOIBI,
B3aMMOCBS3SX YEJIOBEKa C MPUPOAHON CPEIOoW, O pOJIM XMMHH B TO3HAHUM ATHX 3aKOHOMEPHOCTEH;

4) TmO3HAaBAaTEIbHBIX MOTHBOB, HANpPABICHHBIX Ha TOJYYCHWE HOBBIX 3HAHWA 110 XHMHH,
HE0OXO0TUMBIX TUIs 00BsICHEHUS Ha0II0/1aeMBIX MPOIIECCOB u SIBIICHU;

5) mno3HaBaTenbHOW, WH(POPMAIMOHHON M UYHMTATEIbCKOM KYIbTYpPbl, B TOM 4YHCIIE HaBBIKOB
CaMOCTOSITENTLHOW pabOThl ¢ Yy4YEOHBIMH TEKCTaMH, CIIPABOYHOW JIMTEPATYpOH, JIOCTYITHBIMHU
TEXHUYECKUMU CpeacTBaMu UH(GOPMAITMOHHBIX TEXHOJIOTHIA;

6) uHTEepeca K OOYYEHHIO W TIO3HAHWIO, JFO003HATEIHHOCTH, TOTOBHOCTH M CIOCOOHOCTH K
caMo00pa30BaHUIO, TPOEKTHOM M HCCIENOBATENbCKON JEATeIbHOCTH, K OCO3HAaHHOMY BBIOOpY
HAIPaBJIICHHOCTH U YPOBHS O0yUYCHUS B TabHEHIIIEM;

@®opMUPOBAHUS KYJbTYPbI 310POBbSs

7) OCO3HaHWs IEHHOCTU >KM3HU, OTBETCTBEHHOIO OTHOIICHHSI K CBOEMY 370POBBIO, YCTAHOBKH Ha
3JI0pOBBI 00pa3 KU3HU, OCO3HAHMS MOCIEACTBUIM M HENMPHUITHUS BPEIHBIX MPUBBIUEK (YMOTpeOIeHus
QJIKOTOJIsI, HAPKOTHUKOB, KYPEHHs), HEOOXOIUMOCTH COOIIOACHHS TpPaBUi O€30MMacCHOCTH IPHU
oOpallleHuU C XUMUYECKIMH BEIIeCTBAMU B OBITY U PeaTbHOM KU3HU;

TpyaoBoro BOCHUTAHUSA

8) nHTEepeca K MPaKTUIECKOMY U3YUYECHUIO TIpodeccuii U Tpyaa pa3iuyHOrO poja, yBaKEHUE K TPYAY

U pe3ysibTaTaM TPYIOBOU JEATSILHOCTH, B TOM YHCJIC HA OCHOBE MPUMEHEHHS MPEJAMETHBIX 3HAHUI

M0 XHWMHHU, OCO3HAHHOTO BBIOOpAa WHAMBUAYAIBHONH TPAaGKTOPUHM TPOJMOIDKEHUS OOpa3oBaHHs C

y4ETOM JIMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIICCTBCHHBIX WHTEPECOB |

noTpeOHOCTEH; ycnenHoi MmpodeccnoHanbHON NeATeTbHOCTH M Pa3BUTHS HEOOXOAMMBIX YMEHUIA;

TOTOBHOCTB aJalITHPOBATHCS B MPOQPECCHOHAITBHON Ccpejie;

IKOJI0TrH4€eCKOro0 BOCIIUTAHUSA

9) KOJIOTHYECKH I1eTIECO00Pa3HOTO OTHOIICHHSI K MMPUPOJIC KaK HCTOYHUKY KU3HU Ha 3eMiie, OCHOBE
e€ CyIlecTBOBaHMs, TOHUMAHUS IIEHHOCTH 3JI0POBOTO M 0€30macHOro o0pas3a >KU3HH, OTBETCTBEHHOTO
OTHONICHHUS K COOCTBEHHOMY (U3MUYECKOMY W TICHXHYECKOMY 3JI0POBBIO, OCO3HAHUS IEHHOCTH
COOMIOICHHS TIpaBMJI OE30MAaCHOTO TMOBEACHHS MPHU paboTe ¢ BEMIECTBAMHU, a TAK)KE B CHUTYAIHSX,
YTPOKAIOIIUX 3I0POBBIO U KHU3HU JIFOICH;



10) cnocoGHOCTH HPUMEHATh 3HAHUS, NOJIy4aeMble NMPU HU3YYEHUM XUMHH, JUId pELIeHUs 3ajad,
CBA3AHHBIX C OKPYXKAIOIIEW IPUPOJHOM CpPENOH, MOBBILICHHUS YPOBHS 3KOJIOIMYECKOM KYJIBTYPBI,
OCO3HAHHUSA
r7100aIbHOTO XapaKTepa HKOJOTHUECKUX MPOOJIEM U IyTel MX PelIeHUs TOCPEICTBOM METO/I0B XUMUH;

11) »9KomOrM4eckoro MbIIUICHHUS, YMEHHUS PYKOBOJCTBOBaTbCS MM B  II03HABaTEIbHOM,
KOMMYHUKAaTUBHOM U COLIMAJIBHON ITPAKTHKE.

METAIIPEJMETHBIE PE3YJIBTATBI

B cocraBe MeranpeIMEeTHBIX pe3yIbTaTOB BBIACIAIOT 3HAUUMBbIE Ul (POPMUPOBAHHS MUPOBO33PEHHUS
oOIIeHayYHbIe TIOHATHS (3aKOH, TEOpUsl, IPUHIIMII, TUIIOTE3a, (PaKT, CUCTEeMa, MPOLIECC, IKCIIEPUMEHT H
Ip.), KOTOpbIE MCIIOJIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUEOHBIX IIPEIMETax M MO3BOJISAIOT Ha OCHOBE
3HAaHUI W3 ATHX MpeaMeToB (OPMHUPOBATH MPEACTABICHUE O IEIOCTHOW HAyYHOW KapTHHE MHpa, U
YHUBepCaJbHblE yueOHbIE AEHCTBUS (I103HABATEIbHbIE, KOMMYHUKATUBHbIC, PETYIATHUBHbBIE), KOTOPbIE
o0ecreynBaOT (OPMHUPOBAHUE TOTOBHOCTU K CaMOCTOSITEILHOMY IJIAHUPOBAHUIO U OCYILECTBICHUIO
yaeOHOMI
JESTENIbHOCTH.

MertanpeaqmeTHble pe3ynbTaThl OCBOECHUS 00pa30BaTEIbHOM IMPOrpaMMbl [0 XUMHHM OTPAXKarOT
OBJIaJICHUE YHUBEPCAJIbHBIMU [103HABATEIILHBIMU JIEHCTBUSMU, B TOM YHCJIE:

ba3oBbIMH JIOTHYECKUMH el CTBHAMH

1) yMeHueM HUCIOJb30BaTh NPUEMBI JIOTUYECKOTO MBIIIJICHUS! MPU OCBOGHUHU 3HAHUM: pacKphIBaTh
CMBIC]T XUMHUYECKUX MOHATUH (BBIIENATh MX XapaKTepHbIE MPHU3HAKH, YCTAHABIMBATH B3aUMOCBA3b C
JAPYTUMH TIOHATHUSIMH), HCIIONB30BaTh MOHATHS Ui OOBSICHEHHS OTICIbHBIX (DaKTOB W SIBICHUIA,
BbIOMPATh OCHOBAHUS U KPUTEPUU JJIS KIACCU(PHUKALIMY XMMUYECKUX BEILECTB U XMMUYECKUX peaKIuil;
YCTaHABIIMBATh NPUYMHHO-CJIEACTBEHHbIE CBSA3M MEXKIY OOBEKTaMH H3YyUEHUS; CTPOUTH JIOTHYECKHE
paccyxaeHus (MHAYKTHBHbBIC, JEIyKTHBHbIC, I10 AaHAJIOIMM); JAeJaTh BbIBOJABl U 3aKIIOYEHUS;

2) yMEHMEM IPHUMEHSTh B IIpOLlECCE€ IO3HAHMS TOHATUS (MPEAMETHbIE U MeETalpeIMETHbIE),
CUMBOJIMYECKHE (3HAKOBbIE) MOJEIH, MHCIOJAb3yeMble B XUMHH, IPeoOpa3oBbIBaTh LIUPOKO
IIPUMEHSIEMbIE B XUMHUHU MOJICIbHBIE MPEICTABICHUS] — XUMHUYECKUH 3HAK (CUMBOJI 3JIEMEHTA),
XUMH4eckas ¢popMysia U ypaBHEHHE XUMUYECKOH peakluu — IpU pelieHUH y4eOHO-I103HaBaTEIbHbIX
3a/a4; C y4€TOM 3TUX MOJIENbHBIX IPEICTABICHUN BBIABIATh U XapaKTEPU30BaTh CYLECTBEHHbBIC
IPU3HAKH M3Y4aeMbIX OOBEKTOB— XMMHUECKUX BELIECTB U XUMHUECKUX PEaKIUil; BBIABIATH 0OIIUe
3aKOHOMEPHOCTH, NPUYMHHO-CJIEICTBEHHBIE CBS3M M IPOTUBOPEUYUS B HU3YyYaeMbIX IIpoleccax MU
ABJICHUSX; IIpeajaraTb KPUTEPUM MJI BBIABICHUS OTUX 3aKOHOMEPHOCTEH M TNPOTHBOPEYHNI;
CaMOCTOSITENIbHO BBIOMpATh CHoco0 pelieHus yuyeOHOH 3ahauu (CpaBHUBATh HECKOJBKO BapHaHTOB
peleHust, BBIOUpaTh Hanbosee NOAXOASIINHN ¢ Y4ETOM CaMOCTOATENbHO BBIACICHHBIX KPUTEPHUEB);

ba3oBbIMHM Hccie10BaTeILCKMMH 1eHCTBUSIMU

3) yMeHHeM HUCMOIb30BaTh MOCTaBJIEHHBIE BOIIPOCH B KAUeCTBE MHCTPYMEHTA MO3HAHUS, a TaKXkKe B
KauecTBE OCHOBBI i1 (OPMHUPOBAHMSI TUNOTE3bl IO MPOBEPKE MPABHIBHOCTH BBICKA3bIBAEMBbIX
CyXJeHuil;  4) mpuoOpeTeHue OIbITa MO MIAHUPOBAHUIO, OPTraHU3ALUU U IPOBEJCHUIO YUEHUUECKUX
SKCIIEPUMEHTOB: yMEHHME HAOJI0JaTh 3a XOJOM IIPOIECCa, CaMOCTOSITENIbHO MPOTHO3UPOBATH €ro
pe3yabTar, (QOopMyIupoBaTh O0O0OOLIEHMS U BBIBOJBI IO pe3yJbTaTaM MPOBEAEHHOIO OIIbITa,
UCCIIEIOBaHMsI, COCTABIIATh OTUET O MPOEIaHHON padoTe;

PadoToii ¢ undgopmanueit

5) ymeHueM BbIOMpaTh, aHAIU3UPOBATh W MHTEPHPETUPOBATH MH(MOPMALMIO Pa3INYHBIX BHIOB U
¢dbopM mpeAcTaBIEHUs, NOIYYaeMyI0 M3 pa3HbIX HCTOYHMKOB (HAY4YHO-TIONMYJISIpHAs JIMTEpaTypa
XUMHUYECKOTO COJIepXKaHusl, CIpaBOYHbIE TOCOoOMs, pecypchl MHTepHeTa); KPUTHUECKHU OILIEHHWBATh
MPOTHUBOPEUYUBYIO U HEJJOCTOBEPHYIO HH(POPMALIUIO;

6) yMeHuEeM MPUMEHATh pPa3IMYHble METOAbl M 3alpochl NpU MOHMCKE U oTOOpe MHPOpMAIUHU U
COOTBETCTBYIOILIUX JTAHHBIX, HEOOXOAMMBIX JUIS BHIIIOJHEHUS Y4€OHBIX M MO3HABATENLHBIX 3ajayu ONpe
-NeAEHHOr0  TUMNA; NpUoOpeTeHHe ombpliTa B 00JacTM  MCIOJIB30BaHMUS — HMH(OPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJOTHH, OBJIAJIEHUE KyJbTYpPOH AaKTUBHOIO HCIOJb30BAaHUS PA3IUYHbIX
MTOMCKOBBIX CHCTEM; CAMOCTOSATEIBHO BHIOMPATh ONTUMAJIBbHYIO (OPMY MpeACTaBlIeHUs HHOOpPMALIUU U
WUTIOCTPUPOBATh pEIIaeMble 3aJaud HECIOKHBIMU CXEMaMH, JuarpaMMaMu, JApYrUMH (popmamu
rpa@uKy ¥ UX KOMOMHAIUSIMU;

7) yMEHHEeM WHCIONb30BaTh W aHAIM3UPOBaTh B Ipolecce Y4eOHOW U HCCIen0BaTeIbCKON
NEeSTeNIbHOCTH MH(OPMALIMIO O BIUSHUU MPOMBIIUIEHHOCTH, CEbCKOrO XO034KCTBAa M TpaHCIOpTa Ha
COCTOSIHME OKPYKArOLIEH IPUPOJHOU Cpebl;

YHuBepcaabHbIMH KOMMYHHKATHBHBIMH 1€HCTBUSAMHU



8) ymeHueM 3a7aBaTh BOMPOCHI (B XOJIe IWAjora W/WJIM JUCKYCCHH) MO CYIIECTBY OOCYXIaeMoi
TeMbI, (OPMYIUPOBATH CBOHM TPEAJIOKECHUS OTHOCHUTEIHHO BBHIMOJHEHHUS NPEAIOKECHHON 3amauu;

9) npuoOpereHue omnblTa MPE3EHTALlMK PE3YJIbTATOB BBINOJHEHHMS XHUMHMUYECKOI'O HSKCHEPUMEHTa
(;1rabopaTopHOro OMbITA, JA00PATOPHOM PAOOTHI 1O UCCIEIOBAHHIO CBOMCTB BEIIECTB, y4EOHOTO MPOEK
T2);
10) 3auHTEpECOBaHHOCTh B COBMECTHOM CO CBEPCTHHUKAMU IIO3HABATEJIIBHOM M HCCIIEA0BATEIbCKOU
JESTEeNbHOCTH IPU PELIEHUH BO3HMKAIOIIMX MpPOOJEM Ha OCHOBE yuéTa OOLIMX MHTEPECOB M COIrja
COBaHUS NO3ULIUHN (00CYXIIeHHs, 0OMEH MHEHHSIMU, «MO3TOBBIEC IITYPMBD», KOOPAUHAIMS COBMECTHBIX
NeWCTBUH, ONpeie]IeHne KPUTEPUEB T10 OLIEHKE KaueCTBa BHIMOJIHEHHON paboOThI U Ap.);

YHuBepcaabHBIMH PeryJIITHBHBIMH el CTBUSIMH

11) ymeHMeM caMOCTOATENbHO OINpPENeNATh LENU JeSITeIbHOCTH, IJIAHUPOBATh, OCYLIECTBIATH,
KOHTPOJIMPOBATh U MPH HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO JEATEILHOCTh, BHIOMpaTh Haubolee
3G deKTUBHBIE CIIOCOOBI PELIEHUs Y4EOHBIX M IO3HABATENBHBIX 3a7ay, CaMOCTOSITEIbHO COCTABIIATH
WU KOPPEKTUPOBATH IPEIJIOKECHHBIM AITOPUTM ACHCTBUN IIPU BBIIOJIHEHUM 33JaHUN C Y4ETOM
IIOJyYeHUsT HOBBIX 3HaHMM 00 MH3ydyaeMbIX OOBEKTaX — BELIECTBAX M PpEaKUUsX; OLEHHUBATh
COOTBETCTBHE IOJYYEHHOI'O PE3yJIbTaTa 3asiBICHHON LEIIN;

12) ymMeHueM UCIoIb30BaTh U AHAIM3UPOBATh KOHTEKCTHI, IIPEAIaracMble B YCIOBUM 3aJaHUH.

INPEAMETHBIE PE3YJIBTATbBI
B cocraBe mpeaMeTHBIX pe3yiabTaTOB IO OCBOCHHUIO 00S3aTEIBHOTO COACPIKaHMS, YCTAaHOBJIEHHOTO
JAHHOM IpUMepHOH pabodel MporpaMMoi, BBIAEISAIOT: OCBOEHHBIE 00YYalOLIMMHCSA HAYYHbIE 3HAHUS,
YMEHUST W CHOCOOBI JEeHcTBUH, crneuupuveckue s TPeIMETHOW o0nacth «XuUMUsS», BUABI
JESITeIbHOCTH 10 TOJTY4YEHUIO HOBOTO 3HAHUS, €ro MHTepIpeTaliy, NpeoOpa3oBaHUI0 U MPUMEHEHUIO
B Pa3JIMUHBIX YYEOHBIX U HOBBIX CUTYyalUsIX.
[IpenmeTHbIe pe3ynbTaThl OTPAXKAIOT C(HOPMUPOBAHHOCTD Y 00YUAIOIIUXCS CAETYIOIUX YMEHUI:

8 KIIACC

1) packpvieams cmblci OCHOBHBIX XMMHUYECKHMX TOHSATHI: aTOM, MOJICKYJIa, XUMHUYECKUAN IJIEMEHT,
MIPOCTOE BEILIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOPOJHAS W HEOJHOPOJAHAs), BaJCHTHOCTbH, OT
HOCHUTEJbHAs aTOMHAas W MOJIEKYJISIpHas Macca, KOJIMYECTBO BEILECTBA, MOJIb, MOJISIpHas Mmacca,
MaccoBast J10Ji1 XUMUYECKOT0 JIEMEHTA B COSMHEHUH, MOJIAPHBINA 00BEM, OKCH/I, KHCIIOTa, OCHOBAHHE,
COJIb, AJIEKTPOOTPHUIIATEIHHOCTD, CTETICHh OKUCIICHHS, XUMHYECKasl peaKkiusi, Kjiaccuukaius peakiuii:
pEeaKiuu COEOUHEHHS, PEaKIUU Pa3I0KEHUs, pPEaKIHH 3aMelleHUs, peakuuu OOMEeHa, JK30- U
SHJOTEPMUUYECKHE PEAKIUHU; TEIIOBOW 3(PGeKT peakiuu; sapo aroMa, JIEKTPOHHBIN CJIOW aroma,
aToOMHasi opOuTaNb, paglyc aToMa, XUMUYecKasi CBSA3b, MOJSPHAsl M HEMOJspHas KOBaJCHTHAs CBS3b,
WOHHAs CBSI3b, MOH, KATHOH, aHUOH, PaCTBOP, MaccOBas JI0JIs1 BEIIeCTBA (MPOIEHTHAs KOHIICHTPAIHs) B
pacTBope;

2) unnoCcmpuposams B3aUMOCBSA3b OCHOBHBIX XHMHUECKUX MOHATHHA (CM. M. 1) U MPUMEHSTH ITH
MOHATHUSA MPU ONMCAHUU BEIIECTB U UX MPEBPALLEHUN;

3)  ucnonvzoeames XUMHUYECKYIO CHUMBOJIMKY JUIS COCTaBJIICHHsS (OPMYJ BEIIECTB U YpaBHEHHIt
XUMHUYECKUX PEAKIUN;

4) onpedensimb BAICHTHOCTh aTOMOB DJICMEHTOB B OMHAPHBIX COCIAMHEHHSX; CTCIICHb OKHCIICHHS
JJIEMEHTOB B OWHAPHBIX COCJUHEHMSIX; MPHUHAICKHOCTh BEIIECTB K ONPENeIEHHOMY KIAcCy
COeMHEHHUI mo (opmynaMm; BUJ XUMHYECKOW CBsi3M (KOBAJICHTHAas M HOHHAs) B HEOPTaHHMYECKUX
COE/IMHEHMUSIX;

5) packpvisame cmoicn Tlepuoanueckoro 3akona [I. M. MeneneeBa: 1eMOHCTPUPOBATH TOHUMaHKE
MEePUOINYECKON 3aBUCUMOCTH CBOMCTB XMMHMUYECKHX 3JIEMEHTOB OT UX MojoxkeHus B Ilepuonnueckoit
CUCTEME; 3aKOHOB COXPAaHEHHS MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, AaTOMHO-MOJIEKYJISPHOIO
yueHUus, 3aKOHa ABOTaJpo; OMUCHIBATh U XapaKTepu3oBaTh Tabmuunyio (opmy Ileprogmdeckoit
CHUCTEMBl XHUMHUYECKHUX DJEMEHTOB: pa3inyaTh TIOHATHS «TJIaBHas mnoarpynna (A-rpynma)y u
«moboyHas moarpymnmna (b-rpymnmna)», Manbie U OOJNbIIHE MePUOJIbI; COOTHOCUTH 0003HAYCHHSI, KOTOPHIE
uMeroTcss B Tabmmie «llepuogmyeckas cucrema xumuueckux siaemeHToB JI. M. MennmeneeBa» c¢
YHCIIOBBIMU XapaKTePUCTHKAMHU CTPOCHHUS aTOMOB XHWMHYECKHX DJJIEMEHTOB (COCTaB M 3apsii sjpa,
o011ee YMCIIo 3JEKTPOHOB M paCIpeIeIeHHUE UX M0 3JIEKTPOHHBIM CIIOM);

6) knaccuguyuposamv XUMUUECKUE JICMEHTBI, HEOPIAaHUYECKHUE BEIIECTBA; XMMUYCCKHE PEAKIIMU
(mo 4yMcny W COCTaBy Y4YacTBYIOIIMX B PEAaKIUM BEIIECTB, MO TemioBoMy 3 deKTy);

7) xapaxmepuzoeams (onucviéams) oOIINE XUMUYECKUE CBOWCTBA BEIECTB PA3IMYHBIX KJIACCOB,
MOATBEPK/Iasi OMUCAaHHE MpPUMEpaMH MOJIEKYJISPHBIX YPaBHEHHUH COOTBETCTBYIOUIMX XHWMHUYECKUX



peakuuii; 8) mpoenosupoeams CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT MX KauyeCTBEHHOT'O COCTaBa;
BO3MOXHOCTH MMPOTCKAHUA XUMHNYCCKHUX HpeBpaH_[eHI/Iﬁ B PA3INIHBIX YCJIOBUSAX,

9) ewiuucaAMb OTHOCHTENBHYIO MOJICKY/SIPHYIO M MOJISIPHYIO MacChl BEILECTB; MAacCCOBYIO JIOJIIO
XHUMHAYECKOT0 JIEMEHTa 10 (hopMyJsie COeAMHEHUS; MAaCCOBYIO JOJIO BEIIECTBA B PACTBOPE; MPOBOAUTH
pac4éTs o YPaBHEHHIO XUMHUYECKON peaKIum;

10) npumensms 0OCHOBHBIE ONEpAY MBICIUTEIBEHOMN JIEITEILHOCTH — aHAIN3 U CUHTE3, CPaBHEHHE,
000011eHNe, CHCTEMAaTH3AIUIO, KIACCU(UKAIINIO, BBISIBICHUE TPUUYNHHO-CICICTBEHHBIX CBA3EH — IS
HU3YyUCHUA CBOMCTB BCIICCTB U XHUMHYCCKHX peaKuHﬁ; CCTCCTBCHHO-HAYUYHBIC MCTOJbI IIO3HAHUA —
HaOMIO/IeHNe, W3MEpPEeHHE, MOJEIMPOBAaHHME, OKCIEPHUMEHT  (peajbHBIi M  MBICICHHBIN);

11) crneooséams mpaBUIaM TOJIB30BAHHUS XMMHYECKOH TOCYI0N U 1abOpaTOpPHBIM 000pYIOBAaHUEM, a
TaKke MpaBWJIaM OOpalleHus] C BEUIECTBAMU B COOTBETCTBUM C HMHCTPYKLHSMHU IO BBITOJHEHHUIO
712a00paTOPHBIX XUMHUYECKUX OIBITOB 110 MOJYYSHHUIO U COOMPAHMIO Ta3000pa3HbIX BEHIECTB (BOIOpPOIA
U KHUCIIOPOAA), TPHUTOTOBJICHUIO PACTBOPOB C OMNPEACIEHHON MAaccOBOW J0Jel pacTBOPEHHOTO
BCIHICCTBA, INIAHUPOBATh W IMPOBOAWUTL XHMHUUCCKHE OSKCIICPUMCHTBI IIO PACIIO3HABAHHWIO PaCTBOPOB
IIEJT0YeH U KUCIIOT C IOMOIIIBIO HHIUKATOPOB (JTakMyc, (heHON(TaTeHH, METHIIOPAHXK U JIp.).

9 KJIACC

1) packpvieams cmblci OCHOBHBIX XMMHUYCCKHX MOHSATHI: XUMHUYCCKUHN DIIEMEHT, aTOM, MOJICKYJa,
HOH, KaTUOH, aHUOH, ITPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, BAJICHTHOCTD, 3JIEKTPOOTPULIATEIILHOCTD,
CTCIICHh OKHUCJICHUS, XUMHUYECKas PEaKivs, XUMUYECKasl CBS3b, TEIUIOBOH A((EKT peakiuu, MoIb,
MOJISIDHBIH  00BEM, PacTBOP; SJIEKTPOJMTHI, HEIICKTPOIUTHI, AJICKTPOJUTHYECKAS HUCCOIUAIIUSA,
peakuu WOHHOTO OOMEHa, KaTaJm3aTop, XUMHYECKOe paBHOBecHEe, OoOpaTHMMble M HEOOpaTUMBIC
peaKkuM, OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKI[MU, OKUCIUTEIb, BOCCTAHOBUTEIIb, OKUCJICHUE U
BOCCTAaHOBJICHUE, aUIOTpomnusi, amMQpOTEPHOCTh, XUMHUYECKass CBs3b (KOBaJieHTHAs, WOHHAsI,
MeTaJUTMYecKas), KpUCTAIMYECKas PEIIETKa, KOPPO3Us METAJUIOB, CIUIABBI; CKOPOCTh XUMHUYECKOM
peakuuu, npeaenbHo qomycrumast konnentpamus (I1IJIK) semecrtsa;

2) uanoCcmpuposams B3aUMOCBA3b OCHOBHBIX XHMHUYCCKUX MOHATHH (CM. I. 1) M IPUMEHSATH OTH
TIOHSTHUSA MPU OMMCAHUU BEIIECTB U X MPEBpAICHUH;

3)  ucnonvbzoseame XUMHUYECKYIO CHMBOJIMKY ISl COCTaBJICHHsS (OPMYJ BEIIECTB U ypaBHEHHIA
XUMHYECKUX PEAKIIUI;

4)  onpeodersmv BAICHTHOCTh W CTENCHb OKHCIICHHS XUMHUYECKHX DIIEMEHTOB B COCIUHCHHSIX
pPa3IMYHOrO COCTaBa; NPHUHAJIEKHOCTh BEIIECTB K OINPEICIEHHOMY KJIacCy COCIMHEHUW 10
dbopMynaM; BHI XUMHYECKON CBs3M (KOBaJ€HTHAsl, MOHHAs, METAJUIMYECKas) B HEOPraHMUYECKUX
COCIMHEHMSX; 3aps]] MOHA MO0 XMMHYECKOW ¢opmMmyse; XapakTep Cpeabl B BOJHBIX PacTBOpax
HEOPraHUYECKUX COEAMHEHUH, TUIl KPUCTAIIIMYECKOM PEeIIETKH KOHKPETHOTO BEIIECTBA;

5) packpwvieams cmoicn Tlepuoauueckoro 3akona J[. WM. MenzaeneeBa W J€MOHCTPUPOBATh €ro
MOHMMAaHMUE: ONHMCHIBaTh U XapakTepu3oBaTh TabmuuHyo Qopmy [leproanyeckoil cucTeMsbl
XUMUYECKUX DJIEMEHTOB: pa3fnyaTh MOHATHS «TJlaBHas moArpymnna (A-rpymnma)y W «moOovHast
noarpynna (b-rpymnmna)y, Manbie u OosbIIue TEPUOABI; COOTHOCHTH 0003HAUEHUS, KOTOPhIE UMEIOTCS B
MEPUOINYECKON TaOIUIIE, C YUCTOBBIMHU XapaKTEPUCTUKAMU CTPOCHHS aTOMOB XMMHYECKUX 2JIEMEHTOB
(coctaB u 3apsa sApa, oOlIee YUCIO SJICKTPOHOB W pacHpeleieHHe MX MO0 DJIEKTPOHHBIM CIOSIM);
OOBSACHTH 00IIIME 3aKOHOMEPHOCTH B M3MEHEHMH CBOMCTB AJIEMEHTOB M UX COCIMHEHHH B TIpejaesiax
MaJIbIX MEPUO/IOB U TJIABHBIX MOJATPYIII C YUETOM CTPOEHUS UX aTOMOB;

6) knaccuguyuposamv XUMUYECKUE DJIEMEHTHI, HEOPTAHWYCCKHUE BEIICCTBA; XMMHUYCCKHE PEaKIHH
(Mo 4Mcny W COCTaBy y4YacCTBYIOIIMX B PEAKIIMM BEUIECTB, MO TEIJIOBOMY 3(PQeKTy, Mo M3MEHEHHIO
CTETIEHEH OKUCIICHUS XUMHUYECKUX DJIEMEHTOB);

7) xapaxmepuzoeams (ONHUCHIBATH) OOIIKE M CIEHUPHUUSCKUE XUMHUECKUE CBOMCTBA MPOCTHIX H
CJIIOKHBIX BEIECTB, TMOJTBEPXKAas OMUCAHWE TPUMEPAMH MOJICKYJISAPHBIX W HMOHHBIX ypaBHEHHI
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN;

8) cocmaesnsimb ypaBHEHUS ACKTPOTUTHUCCKON JUCCOIMAIIAN KUCITOT, IEIOYEH U COJIei; TIOTHbBIC U
COKpalIéHHbIE YpaBHEHHsI pEaKIUii HOHHOTO OOMEHa,; ypaBHEHHUs pEeaKlHid, MOATBEPKAAOIINX
CYIIIECTBOBAHHNE T€HETUYECKON CBSI3M MEXIY BEIIECTBAMH Pa3JIMYHBIX KJIACCOB;

9) packpvieamv cyuHoCmb OKUCIUTEILHO-BOCCTAHOBUTEIILHBIX PEAKIUI MTOCPEJICTBOM COCTABIICHHUS
AJIEKTPOHHOTO OajaHca THX PEaKIHii;

10) npoenosuposams CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOCHUS; BO3MOKHOCTH MIPOTCKAHUS
XUMUYECKUX TTPEBPAIICHUH B Pa3IMYHBIX YCIOBHSIX;



11) ewiuucasims OTHOCHTENBHYIO MOJICKYJSIPHYIO M MOJISIPHYIO MaccChl BEIECTB; MacCOBYIO JIOJO
XHUMHAYECKOT0 JIEMEHTa 10 (hopMyJie COeAMHEHUS; MAaCCOBYIO JOJIO BEIIECTBA B PaCTBOPE; MPOBOANUTH
pacu€Thl 10 YPaBHEHUIO XUMUUECKOHN pEeaKIuu;

12) credosams mpaBuiIaM TOJIB30BaHUS XUMHYECKOH MOCYH0H U J1TaOOpaTOpHBIM 000pYyJOBaHHEM, a
TaKXke IMpaBwiIaM OOpAILEHHUsS C BELIECTBAMHU B COOTBETCTBUM C HHCTPYKLHUSMHU IO BBIIOJIHEHUIO
71a00paTOPHBIX XUMUYECKHUX OMBITOB O TMOJTYYEHHUIO U COOMPAHUIO ra3000pa3HbIX BEUIECTB (aMMHUaKa
U yIJIEKHCIIoro rasa); 13) nposooums peakuuu, MOATBEPIKAAIONINE KAYSCTBEHHBIH COCTAB Pa3IMYHbIX
BEIIECTB: PAaCIO3HABATh ONBITHBIM IMYTEM XJIOPHUI-, OPOMHI-, HOIUA-, KapOoHAT-, GocdaT-, CUIUKAT-,
cynb(ar-, THIAPOKCUA-UOHBI, KATUHOHBI AMMOHHUS U MOHBI M3Y4YEHHBIX METAJUIOB, IIPUCYTCTBYIOLIUE B
BOJIHBIX PAaCTBOpaxX HEOPTaHUYECKHUX BEILECTB;

14) npumensims OCHOBHBIC ONEPALUU MBICIUTEILHOMN JIESITEIbHOCTH — aHAIN3 U CUHTE3, CPaBHEHHE,
0000IIIeHHe, CHUCTEeMAaTU3AlMIO, BBIABICHHE TNPHUUYMHHO-CICACTBEHHBIX CBS3€H — I H3Yy4eHUs
CBOMCTB BEIIECTB U XMMHUECKUX PEaKLUil; €CTECTBEHHO-HAY4YHbIE METO/bI IIO3HAHUS — HAOJIIOJICHHE,
U3MEpEHUE, MOACIMPOBAHNE, SKCIIEPUMEHT (pEaJIbHbII U MBICIICHHBIH).

COJAEPKAHUE YYEBHOI'O ITPEJIMETA
8 KIIACC

ITepBoHavajbHBIE XMMHYECKHE TOHATHS

[Ipeamer xumuu. Ponp xumum B KU3HU 4yenoBeka. Tema u BemectBa. Pusnyeckue CBOMCTBA
BeLIECTB. ArperaTHoe cocTosiHUE BeuecTB. [IoHsATHE 0 METOAAaX O3HAHUS B XUMHU. XHUMHUS B CUCTEME
Hayk. Unctele BemecTBa u cmecu. CriocoObl pa3iesieHus CMeCei.

ATOMBI M MOJIEKYNbl. XUMHUYECKUE 3eMEeHThl. CHMBOJBI XMUMHUYECKUX 31eMEHTOB. IIpocTeie u
CJIOKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumnueckas popmya. BareHTHOCTh aTOMOB XMMHUYECKHX JIEMEHTOB. 3aKOH IOCTOSHCTBA COCTaBa
BewlecTB. OTHOcUTENbHAs aToMHas Macca. OTHOCUTENbHAsh MOJIEKYJsApHas Macca. MaccoBast 10is
XUMHUYECKOI'O 3JIEMEHTA B COCMHEHHH.

®u3nueckue U XMMUYECKUE SIBJICHUA. XUMHUYECKas peakuus W €€ MPU3HAKU. 3aKOH COXpaHEHUs
Macchl BEIIECTB. XWUMHUYECKHe ypaBHeHHA. Kiaccupukanus XHMHYECKHX peakiuil (COeTMHEHUS,
pasloKeHHs, 3aMeIeHUs, 0OOMEHA).

XUMHUYECKUH OSKCIEPUMEHT: 3HAKOMCTBO C XHUMHUYECKOW TOCYJOH, C TpaBWIaMu padOThl B
naboparopun U npuéMamu OOpalieHHs C JIabopaTOpHBIM O0OPYAOBaHHEM; HU3YYCHHE U OIUCAHHE
(u3NYEeCKUX CBOMCTB 0Opa3I[0B HEOPraHMYECKUX BEILECTB; HaOmoaeHHe (U3nM4ecKux (IUIaBiieHUE
BOCKa, TasHUE JIbJla, pacCTUPAaHUE caxapa B CTYyINKe, KUMEHHE M KOHJEHCAIUS BOJIbI) U XMMHUYECKUX
(ropeHue cBeuH, MPOKATMBAHWE MEIHOW MPOBOJIOKH, B3aMMOJIEUCTBHE MeEJa C KHUCIOTOW) SIBJICHHH,
HaOIIoZleHWe M ONMCaHHE MPU3HAKOB NPOTEKAHUS XHUMHUUYECKUX peakuui (pasiokeHue caxapa,
B3aMMO/JICIICTBHE CEPHOM KHUCIOTHI C XJIOpUAOM Oapusi, pasnoxkeHue ruapokcuaa wmeau(ll) mpu
HarpeBaHuH, B3auMo/eiicTBue xene3a ¢ pactBopoMm conu Meau(ll)); uzyuenne crnocoOoB paznesneHus
cMecel (c MOMOIIbI0O MarHura, (UIBTPOBAHUE, BBIMAPUBAHUE, AUCTUILIALMSA, XpoMmaTorpadus),
MIPOBE/IEHUE OYMCTKH MOBAapEHHON COJM; HAOJIIOJEHUE M ONMCaHHWE Pe3yJIbTaTOB MPOBEJECHUS OINbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHS MacChl; CO3/IaHNEe MOJIEed MOJIEKYJ (IIapOCTEPIKHEBBIX ).

Baskneiimue npeacTaBuTe I HEOPraHUYECKHUX BelEeCTB

Bo3ayx — cmech razoB. CoctaB Bo3znyxa. Kuciopoa — sneMeHT u nmpocToe BemiecTBo. HaxoxaeHue
KHUCIOpOAa B Tpupoae, ¢HU3MYECKHe M XUMHUYECKHe CBoicTBa (peakuuu ropeHus). OKCHIbL.
[Ipumenenne kwuciopoga. CrnocoObl TMOMYYEHHUs KHUCIOpOJa B JA0OpATOPUM W TMPOMBIIUICHHOCTH.
Kpyrosopot kuciaopozaa B npupoze. O30H — aJJIOTpOnHas MOIUPHUKAIMS KUCIOPOAA.

TemnoBoit 3¢ ekt XUMUYECKON peakIui, TEPMOXUMHUECKUE ypaBHEHUS, 9K30- U SHAOTEPMUUYECKUE
peakiuu. TorumBO: yroib M MeTaH. 3arps3HEHUE BO3JlyXa, YCHUJIEHHME NapHUKOBOro 3(dexra,
pa3pylieHre 030HOBOIO CIIOSI.

Bonopon — snemeHT M mpocroe BemecTBo. HaxoxkaeHue Bomopoaa B mpupone, (puznueckue u
XUMHUYECKHE CBOICTBA, IPUMEHEHHE, CIIOCOObI oaydeHus. KucioTsl u comnu.

KonnuectBo BemectBa. Monb. MonsipHas macca. 3akoH ABorajpo. MolspHbli 00bEM Ta30B.
Pacy€rbl Mo XMMHUYECKUM ypaBHEHUSIM.

®uznyeckue cBoicTBa BoAbl. Bona kak pactBopurens. PactBopsl. HachllieHHbIE M1 HEHACHIIIEHHBIE
pactBopbl. PacTBopuMOCTh BemiecTB B Boje.MaccoBas J0Jisi BEHIECTBA B pPacTBOpE. XHUMHUYECKHUE
cBoiicTBa BoJbl. OcHOBaHuA. Poib pacTBOpPOB B IpHUpOJE U B XKU3HHU denoBeka. KpyroBopor Bobl B
npupoe. 3arpsi3HeHNe NPUPOAHBIX BoJ. OXpaHa U OYUCTKA IPUPOIHBIX BOI.

Knaccugpukanuss ~ Heopranmdyeckux — coenuHeHuid.  Oxcuuel.  Knmaccudukamust — OKCHIIOB:
cosieoOpasyromre (OCHOBHBIE, KHCIOTHBIE, amMpOTEpHbIE) M HecojeobOpasyromue. Homenkiarypa



OKCHIOB (MEXIyHapoJHas M TpUBUANbHAsA). DPU3NYECKHE U XHMMHUYECKHE CBOICTBAa OKCHJIOB.
ITony4yenue okcuaoB.

OcHoBanus. Knaccudukanuss ocHoBaHUW: MmIETOUYM M HEpPacTBOpUMBIC OCHOBaHMs. HomeHkiatypa

OCHOBaHUM (MeXIyHapoaHas U TpuBUaibHas). Ousnueckre 1 XUMUUYECKUE CBOWCTBA OCHOBAHUM.
[TonydyeHue ocCHOBaHUA.

Kucnotel. Kitaccudpukanus kucnor. HomeHknarypa kucinot (MeXIyHapoHasl U TPUBUATBHAS).
duznueckue U XuMu4ecKkre cBoiicTBa KUCIoT. P akruBHocTr MetaiioB H. H. bekerosa. [lonyuenue
KHCJIOT.

Comu. Homenknarypa conelt (MexayHapoaHass W TpuBHaibHas). Puznyeckue U XHUMUYECKUE
cBoricTBa cosell. [Tonyuenue coieil.

I'eneTnueckas CBA3b MEXIY KJIaCCAMU HEOPTAHMYECKUX COCIUHEHUN.

XVUMUYECKUN HKCIIEPUMEHT: KAaueCTBEHHOE OIPEACICHUE COJEP)KAaHUS KHUCIOpOAAa B BO3IYXE;
MoJiyueHue, coOupaHHe, paclo3HaBaHHE M HW3y4YE€HHE CBOMCTB KHCIOpOJa; HAOIIO/CHUE
B3aUMOJICICTBUSL BEUIECTB C KHUCIOPOJOM M YCIOBUS BO3HMKHOBEHHS M IPEKpAIIEHUsS TOpPEHUs
(moxapa); 03HAKOMJICHHE C OOpas3llaMHM OKCHUJIOB U ONMCAHHWE UX CBOICTB; MOJydyeHHE, cOOMpaHue,
pacrno3HaBaHUE€ W U3YYEHHUE CBOWMCTB BOAOpOJa (FOPEHHE); B3aMMOJIECHCTBHE BOJOpOJA C OKCHUIOM
Menu(ll) (BO3MOXHO HCIOJB30BaHWE BHUACOMATEpPUAIOB); HAOMIOJIEHHE OOpa3IOB  BEIICCTB
KOJIMYECTBOM | Mousb; HcCclaeAoBaHUE OCOOCHHOCTEHM pacTBOPEHHUS BEIIECTB C  Pa3IMYyHON
PacTBOPUMOCTHIO; IPUTOTOBJIECHUE pacTBOPOB c onpenenEHHOM MaccoBOM JoJien
pacTBOPEHHOTO BEILIECTBA; B3aWMOJAEUCTBUE BOJABI C METaUIaMU (HaTpueM M KajiblLieM) (BO3MOYKHO
UCIOJIb30BaHUE BHIEOMATEPUANIOB); OMNpEIEIICHHE PACTBOPOB KHUCIOT M IIEJIoYell ¢ IMOMOIUIBIO
MHJMKAaTOPOB; MCCIIEOBAaHUE 00pa3lloB HEOPraHMYECKUX BELIECTB Pa3JIMYHBIX KJIACCOB; HAOIIOACHUE
W3MEHEHUs1 OKpPacKM HHJMKATOPOB B PACTBOPAX KHUCIOT WU LIENOYEH; U3YYEHUE B3aMMOJICHCTBUS
okcuga memu(ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KUCIOT C METaNIaMH, PEaKkUUi HEUTpaIu3aluu,
MOJIy4YEHUE HEPAaCTBOPUMBIX OCHOBAHUM, BBITECHEHHME OJHOIO METajula APYIMM M3 pacTBOpa COJIH;
pelIeHre SKCIEPUMEHTAIbHBIX 33/1a4 10 TeMe«BakHel11e Ki1acChl HEOPraHUUECKUX COSIUHEHUI».

Iepunoauveckuii 3akon u [lepunoanyeckas cucrema xumMudeckux jaeMenToB /1. . MenpaesieeBa.
Crpoenne aromoB. Xumuyeckasi cBf3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIC peaKIMH

[lepBble TOMBITKKA KIACCU(PUKAIMU XUMUYECKUX OJeMEeHTOB. lloHATHE O Trpynmax CXOIHBIX
AJIEMEHTOB (ILEJIOYHbIE M IIEJIOYHO3EMENIbHbIE METAJlIbl, IaJIOT€Hbl, UHEPTHBIE Tra3bl). DIIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOTepHbIE OKCUABI U TUIAPOKCUIBL.

Ilepnonnueckuii 3akoH. Ileprnonnueckas cucrema xumudeckux anemeHToB 1. . Menneneesa.
Kopotkonepuonnas u juymHHONepruoaHas ¢opmsbl [leproanyeckoil CUCTEMbl XUMUYECKHUX 3JIEMEHTOB
J.N. Menneneesa. [lepuoast u rpynnel. PU3HYECKUI CMBICI MOPSAKOBOIO HOMEpPa, HOMEPOB Nepruoaa
Y TPYIIIBI 3JIEMEHTA.

Crpoenue aromoB. CoctaB artomHbIX siep. M3otombl. OnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX
o0osouek aToMoB nepBbIX 20 xumuueckux sneMeHToB Ilepuoauueckoii cuctems! . Y. Menneneesa.
XapakTepucTuKa XUMHUYECKOTO 3JIEMEHTa MO €ro InojoxkeHuro B Ilepumommueckon cucreme /1. M.
Menneneesa.

3aKOHOMEPHOCTH HM3MEHEHHUsl pajuyca aTOMOB XHUMHYECKHX JJIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO TrpynmaM M nepuonaM. 3HadeHue Ilepmonnueckoro 3akoHa H
[Ieprnonnueckoil CHCTEMBI XUMUYECKHX JJIEMEHTOB JUIs pa3BUTHs HayKH K npakTtuku. J[. . Mennenees
— YYEHBIN U IpakIaHUH.

Xumuueckasi cBsa3b. KoBaneHTHas (IoyispHAss W HEMOJIApHAsl) CBSI3b. DJIEKTPOOTPHULIATEIHHOCTH
XUMHUYECKUX 3JIEMEHTOB. FIOHHas CBA3b.

Crenenp okucieHus. OKUCIUTETbHO-BOCCTAHOBUTENbHBIE peakiuu. Ilpomeccsl OKucIeHUS U
BOCCTaHOBJIEHMS. OKUCINTENN U BOCCTAHOBUTEIH.

XUMHYECKUH IKCIEPUMEHT: N3ydeHre 00pa31oB BEIIECTB METANIOB M HEMETAJUIOB; B3aUMO/IEHCTBUE
TMIPOKCU/IA IIMHKA C pacTBOpaMHM KHUCIOT M IIEJI04Yel; IPOBEJEHHE OIBITOB, WIUIFOCTPUPYIOLIUX
MIPUMEPBI OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX peaklnii (TOpeHne, peakliuy pa3iokKeHHsl, COeTMHEHHS).

Me:xnpeamerHblie CBA3H



Peanmu3zanms MeXNpeIMEeTHBIX CBS3€H NpPU HM3YYCHHHM XUMHU B 8 KJIAcCEe OCYLIECTBISACTCS 4Yepe3
UCIOJB30BAHUE KaK OOIIUX ECTeCTBCHHO-HAYYHBIX TMOHATHHA, TaK W TOHSITHH, SIBIISIOLIMXCS
CHCTEMHBIMU JUIsl OT/ACIBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKIIA.

OOme ecTeCTBEHHO-HAYYHBIC MMOHATHS: HAyYHBIH (aKT, TUIIOTE3a, TEOPHS, 3aKOH, aHaJIHM3, CUHTE3,
KJaccu(ukanus, NepuoOJUIHOCT, HAOIIOIEHHE, SKCIEPUMEHT, MOJICIMPOBAaHUE, U3MEPEHHUE, MOJIENb,
SIBJICHHE.

dusuka: marepusi, aToM, dJICKTPOH, MPOTOH, HEUTPOH, MOH, HYKIUJ, M30TOIbI, PaJHOAKTHBHOCTb,
MOJIEKYJIa, AJICKTPUUECKUI 3apsii, BEIIeCTBO, Telo, 00BhEM, arperaTHOE COCTOSHHE BEIIeCTBa, ras,
(du3MUeCcKre BEITMYUHBI, €IMHHUIIBI U3MEPEHHUS1, KOCMOC, TUIAHEThI, 3BE3]1b1, COHIIE.

buonorus: ¢porocunTes, npixanue, ouocdepa.

['eorpadusa: armocdepa, ruapocdepa, MUHepanbl, TOpPHBIE IOPOJbI, MOJE3HBIE HCKOIMAEMBbIE,
TOILTUBO, BOJIHBIC PECYPCHI.

9 KJIACC

BemecTBo M XUMHYecKasi peakuusi

[Tepuognueckuii 3akoH. llepmommueckas cucrema xumudeckux sieMeHToB /[[. M. Menneneesa.
CrpoeHue aroMoB. 3aKOHOMEPHOCTH B M3MEHEHUHM CBOMCTB XUMHYECKHMX 3JIEMEHTOB IEPBBIX TPEX
IIEPUOJOB, Kallus, KalbUUs U HUX COCIAMHEHUH B COOTBETCTBUU C IIOJOKEHHUEM DIIEMEHTOB B
[Iepnonnueckoi cucTeMe U CTPOCHUEM MX aTOMOB.

CrpoeHue BemecTBa: BUABl XUMUYECKOW CBA3H. THUIBI KPUCTAUIMYECKUX PELIETOK, 3aBUCHUMOCTH
CBOMCTB BEILIECTBA OT THIA KPUCTAIUINYECKON PEIIETKU U BUJA XUMUYECKOU CBS3H.

Knaccugukarus 1 HOMEHKIaTypa HEOPraHMYECKUX BEIIECTB (MEXIyHapoIHast U TPUBUAJIbHAS ).
XUMUYECKHE CBOMCTBA BEILECTB, OTHOCALIUXCS K Pa3IMUHBIM KJlacCaM HEOPraHUYECKUX COEAMHEHUH,
TEHETUYECKAs CBSA3b HEOPraHMYECKHUX BELIECTB.

Knaccupukamuss XUMHYECKHX pEaklWid 10 pa3InYHbBIM MNpU3HAaKaM ([0 YHCIy W COCTaBy
Yy4JacTBYIOIIMX B PEAKIMU BELIECTB, MO TEIJIOBOMY 3((eKTy, 0 M3MEHEHUIO CTENEHEeHl OKUCIECHUs
XUMHUYECKHUX 3JIEMEHTOB, 110 OOpaTHUMOCTH, [0 y4YacTHIO KaTajau3aTopa). JDK30- U 3HJIOTEPMHUYECKHE
peakuuu, TepMOXUMUYECKUE YPABHEHHUS.

[TonsiTrie 0 ckopocTu XxuMudeckon peakiuu. [loHsTre 06 00paTUMBIX U HEOOPATUMBIX XUMHUYECKHX
peakuusx. [IoHATHE O TOMOTE€HHBIX U F€TEPOT€HHBIX peakusaX. [IoHaTHE 0 XUMUYECKOM PaBHOBECHUU.
@DaxTOopHl, BAUSIOUINE HA CKOPOCTh XUMUYECKON PEaKIIUU U MOJI0KEHUE XUMHUECKOTO paBHOBECHSI.

OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE peakuuy, AJIEKTPOHHBIN OanaHc OKHUCJIUTEIBHO-
BOCCTAaHOBUTENbHON peakiuu. CocTaBiIeHHE YPaBHEHUHM OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHi
C UCIIOJIb30BaHUEM METO/1a 3JICKTPOHHOT 0 OanaHca.

Teopust 2MeKTPOTUTHUECKON AUCCOIMALIMU. DIEKTPOIUTHI U He- JIEKTPOJIUThL. KaTHOHbI, aHHOHBI.
MexaHu3M IUCCOLMALMU BEIECTB C PAa3JINYHBIMU BUJJAMU XUMHUUYECKOM CBsI3U. CTeneHb AUCCOLUALMH.
CuiibHBIE U CJTa0bIe DJIEKTPOJTHUTHI.

Peakium wnoHHOro oOMeHa. VYcinoBHS NpOTeKaHHWs pPEaKUUHd MOHHOIO OOMEHa, IIOJIHBIE M
COKpalI€HHbIE HOHHbIE YypaBHEHHMs peakuuil. CBoHcTBa KHCIOT, OCHOBAHMW U COJIeH B CBETe
MPEJCTaBICHUNA 00 3IEKTPOIIMTHUECKON qucconuanuu. KauecTBeHHble peakiuu Ha MoHbl. [ToHATHE O
TUAPOIIU3E COJIEH.

XVMUYECKUH  JKCIIEPUMEHT:  O3HAKOMIIEHHE C  MOJEIAMHM  KPUCTAJUIMUECKHUX  PEIIETOK
HEOPraHMYECKHUX BEIIECTB — METANIOB M HEMeTauioB (rpaduTa W ajiMasa), CIOXKHBIX BEIIECTB
(xmopuaa HaTpus); UCCIENOBAHHME 3aBUCUMOCTH CKOPOCTH XHMHUYECKOW PEaKLIHMHU OT BO3JEHCTBUS
pasnuyHbIX  (AKTOPOB; HCCIENIOBAaHME DJIEKTPONPOBOAHOCTH PACTBOPOB  BEILECTB, Ipolecca
JUCCOLMAIMU KUCIIOT, IIEJI0Y€E U conel (BO3MOYKHO MCIIOJIb30BaHUE BUIEOMATEPHAIIOB); IPOBEICHUE
OTIBITOB, WJUTIOCTPUPYIOLINX MPU3HAKU MPOTEKaHUs peakluii HOHHOro oOMeHa (oOpa3oBaHHE OcCalKa,
BbIJICJICHUE Ta3a, o00pa3oBaHHME BOJBI); OIBITOB, HWUIIOCTPUPYIOUMX TMPUMEPBl OKUCIUTEIBHO-
BOCCTAHOBUTENbHBIX peakuuid (TOpeHue, peaklMH pa3joXKeHHUs, COEAMHEHHs); pacllo3HaBaHUE



HEOPraHMYECKUX BEUIECTB C TIOMOINbIO KayeCTBEHHBIX peaKUUid Ha HOHBI;, pelIeHHe
9KCIIEPUMEHTAJIbHBIX 3a/a4.

HemeTa/uibl 4 MX cOeJUHEHUS

OOmast xapakTepucTHKa TajoreHoB. (OCOOCHHOCTH CTPOEHHUS AaTOMOB, XapaKTEpHBIE CTENEHH
OKUCJICHUS.
CrpoeHre M (HU3MUECKUE CBOWCTBA MPOCTHIX BELIECTB — TaJOTEHOB. XWMHUYECKHE CBOWCTBA Ha
npuMepe xjopa (B3auMoelCTBHE C MeTaJlJIaMH, HEMeTaJulaMy, 1enodamu). XiopoBoaopos. ConsHas
KHMCJIOTa, XMMUYECKUE CBOICTBa, IOJyyeHUE, NpUMEeHeHue. [leficTBue Xjopa U XJIOpOBOAOpOJa Ha
OpraHu3M uesnoBeka. BaskHelye XJI0puIbl U UX HaXOXKJIEHHUE B IPUPOJE.

OO6mas xapakrepuctuka 31eMeHTOB VIA-rpynmbl. OcoOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEpPHBIE
CTETIeHU OKUCJICHHUS.

Crpoennie u (u3MYecKue CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOAAa U Cepbl. AJUIOTPOIHBIC
Moau(UKAIMK KUCIOpoJa M cephl. XHUMUYeckue cBoicTBa cepbl. CepoBOIOpOA, CTPOEHUE,
¢uznveckre 1 XuMHuecKkue cBoicTBa. OKCHABI cephl KaK MPEICTaBUTENN KUCIOTHBIX OKCHIOB. CepHas
KHCIIOTa, (U3NYECKUEe U XMMHUYECKHE CBOWCTBa (00IIME Kak NpeACTaBUTEN Kiacca KHCIOT U
cnenupuyeckne). XUMHUECKHE PEAKIUH, JISKAIINe B OCHOBE MPOMBIIIJICHHOTO crocofa MmorydeHus
cepHoil kucnotel. Ilpumenenue. Conu cepHOM KHCIOTHI, KaueCTBEHHAs peaklusl Ha CyIb(haT-HuOH.
Haxoxnenue cepbl 1 €€ COEIMHEHUI B IPUPOJIE.

XuMUYecKkoe 3arpsi3HEHHE OKpYXalolled cpelapl COSAMHEHUSMU cepbl (KUCIOTHBIE JIOXKH,
3arpsi3HEHUE BO3yXa U BOJOEMOB), CIIOCOOBI €0 MPEIOTBPAIICHUSI.

OO6mas xapaktepucTuka 31eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTEpHbIE
CTEIEHU OKUCIICHHUS.

A30T, pacmpocTpaHeHHe B Tpupoje, (u3nueckue U XUMHUYeckue cBoiicTBa. KpyroBopor azora B
IIPUPOJIE.

AMMuak, ero (u3nuUecKue M XMMHUYECKHE CBOWCTBA, MoJydeHHe W npumeHeHue. Coiau aMMOHHUS, HX
¢u3nveckne W XUMHUYECKUE CBOWCTBA, MpuUMeHeHue. KadecTBeHHAs peakiusi HAa WOHBI aMMOHWMSL.
A30THas KHUCIIOTa, €€ ModydeHue, PU3NYeCKue U XUMUYECKHe CBOMCTBA (00IIMe Kak MpeACTaBUTENS
Kllacca KUCIOT W crnenuduyeckue). lVcnonp3oBaHWe HHUTPATOB M COJEH aMMOHHS B KadecTBE
MUHEpAJIbHBIX YA0OpEHHA.

XUMUYECKOe 3arpsi3HEHUE OKpY)Kalllled Cpeapl COEIMHEHUSMU a30Ta (KHUCIOTHBIE JOXKIH,
3arps3HEHUE BO3lyXa, OYBBI U BOJOEMOB).

®dochop, amnorponHbie Moaudukanuu Qocdopa, puznueckne M XxuUMHUeckue cBorcTBa. OKCUI
dochopa(V) u dochopnas kucnora, ¢GuU3NUECKUE ¥ XUMHUYECKHE CBOICTBa, TMOJyYEHUE.
Ncnonb3oBanue pochaToB B KaueCTBE MUHEPAIbHBIX YA0OPEHUH.

OO6mas xapakrepuctuka 3neMeHToB |V A-rpynnbl. OcOOEHHOCTH CTPOEHHs aTOMOB, XapaKTEpHbIE
CTETIEHU OKUCIICHMS.

VYraepon, amioTpornHele MOAM(UKALINY, paclpoCTpaHEeHHE B MpUpoje, GU3NUYECKUe U XUMHUYECKUe
cBoiictBa. Ancopouus. KpyroBopor yriaepoma B mpupoge. Okcuabl yriaepoaa, ux (usuyeckue u
XMMHUYECKHE CBOMCTBA, IEHCTBUE HA >KMBBIC OPraHU3MBI, IIOJYUYEHUE U IPUMEHEHUE. DKOJOTHYECKHE
npoOsemMbl, CBsi3aHHble C¢ okcuaoM yriaeponaa(lV); rumoreza rnobasbHOr0 MOTEIUVIEHMS KIMMATa;
MApHUKOBBIN 3P PEKT.

VYronbHas KUCIIoTa U € COJIH, UX PU3NYEeCKHe U XMMHUYECKHUE CBOICTBA, MOJIyueHUE U IPUMEHEHHE.
KayecTtBeHHast peakuuss Ha KapOoHaT-HOHBI. lcmonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE,
IIPOMBIIIJIEHHOCTH U CEJIBCKOM XO035HCTBE.

[TepBoHavanbHbIe MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COSAMHEHMSIX yriepona (MeTaH, 3TaH,
STWIEH, aleTWIEH, JTaHOJ, IJMLEPHUH, YKCYCHas Kuciaora). X cocTtaB M XMMHUYECKOE CTpPOCHHE.
[TonsiTie 0 OMOJIOTHYECKH Ba)KHBIX BELIECTBAX: )KMpaxX, Oelkax, YriaeBoJax — M UX pPOJU B JKU3HU
4eJI0BEKa.

MatepuanbHO€ €IMHCTBO OPTaHUYECKUX U HEOPTAHUUYECKUX COSAMHEHUH.

Kpemuuii, ero ¢usnyeckre M XHMHUYECKHE CBOICTBa, MoiyyeHHe M NpuMeHeHue. CoeluHeHHs

KpeMHusi B npupoje. OOmiue mnpeacraBieHuss o0 okcunae kpemHusi(1V) M KpeMHHEBON KHUCIIOTE.



Cunukatel, UX HCIOJNb30BaHUE B OBITY, MEIULIMHE, IPOMBIIUICHHOCTH. BaxkHeiliue crpouTenbHbIe
MaTepuabl: KepaMuKa, CTeKJIO, IIEMEeHT, OeToH, kene300eToH. [Ipobrmembl  Ge30macHOro
WCIIOJIb30BAaHUSI CTPOUTENIBHBIX MAaTEPUAJIOB B IOBCEIHEBHOM JKHU3HHU.

XUMUYECKUN HSKCIIEPUMEHT: H3Y4YCHHE OO0pa3I[OB HEOPTaHWYECKUX BEIIECTB, CBOMCTB COJISHOMN
KHCIIOTBI; MPOBEJCHHE KAaueCTBEHHBIX pEaKIUi Ha XJIOPUA-HOHBI U HaONIOJCHHE MPHU3HAKOB HUX
MIPOTEKAHUS; OMBITHI, OTPAYKAIONINE GU3HMUECKHE U XUMHUECKUE CBONCTBA TAJIOTCHOB U UX COCIMHCHUIA
(BOBMOXKHO  HCIOJIb30BaHHWE  BHAEOMATEpUANIOB); O3HAKOMJIEHME ¢  oOpa3namMu  XJOPHUJIOB
(ranoreHuI0B); O3HAKOMIIEHHE C OOpa3laMH cepbl M €€ COSAMHECHUSMH (BO3MOXKHO HCIOJIh30BaHUE
BUJICOMATEPHAJIOB); HaOJI0IeHNE mpoiecca
oOyrIIMBaHUs caxapa Ioj JIeHCTBHEM KOHIICHTPHUPOBAHHOW CEPHON KUCIIOTHI; M3yUYE€HHE XUMHYECKUX
CBOMCTB pa30aBICHHON CEpHOUN KHUCIIOTHI, MPOBEACHHE KAYECTBEHHOW pEaKIMH Ha Cyab(haT-uoH U
HaOIIto/IeHNe TpU3HaKa e€ MPOTEKaHUsT; 03HAKOMJICHHE ¢ (PU3NIECKUMU CBOMCTBaMHU a30Ta, hocdopa u
UX COeIMHEHUHN (BO3MOXHO HCIOJIb30BAaHUE BHIEOMATEPHANIOB), 00Opa3liaMu a30THBIX U (PochOpHBIX
yaoOpeHuii; moiaydeHue, coOMpaHUe, paclo3HABAaHHE M HM3YYCHHUE CBOWCTB aMMHaKa;, IpOBEICHUE
KAueCTBEHHBIX pEaKlui Ha HMOH aMMOHUS U ¢docdarT-HOH U H3ydEHHE MPHU3HAKOB HMX IMPOTEKAHMUS,
B3alMO/JICIICTBUE KOHUEHTPUPOBAHHON a30THOW KHUCIOTBI C MEAbl0 (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPHAIIOB); M3yUYEHUE MOJeNeld KpPUCTANTMYECKUX PEemETOK anmasa, rpadura, ¢ymniaepeHa;
O3HAKOMJICHHE C TIPOIECCOM aJcopOmMHu PACTBOPEHHBIX BEIICCTB AKTHBHUPOBAHHBIM YIIEM U
yCTPOICTBOM MPOTUBOTa3a; MoJdydeHune, coOupaHue, paclio3HaBaHUE U U3yYCHHE CBOWCTB YIIIEKUCIOTO
rasa; MpoBeJCHNUE KAaUeCTBEHHBIX PEAKIMK HAa KapOOHAT- M CHJIMKAT-HOHBI U U3YYCHHE MPHU3HAKOB MX
MIPOTEKAHUS;
03HAKOMJICHHUE C MPOAYKIMEH CHIMKATHON MPOMBIIIICHHOCTH; PEIICHUE SKCIEPUMEHTAIBHBIX 3a7a4
1o Teme«BaxkHele HeMeTalIbl U KX COCAUHEHUS».

MeTajibl M MX COeTUHEHUS

OO0mass xapakTepuCTHKa XUMHUYECKHX AJIEMEHTOB — METaJUIOB HAa OCHOBAaHMHM MX IOJIOKEHUS B
[lepuoanueckoii cucreme xumuueckux ieMeHToB . 1. MenneneeBa u ctpoenust atromoB. CTpoeHue
MeTauioB. MeTtamuinueckas CBsi3b U METaUIMUECKash KPUCTAIUIMYECKAs PEIIETKA. DIEKTPOXUMUYECKHI
psAa HampsDKCHWH MeTauioB. DU3WUeckne W XUMHYECKHE CBOMCTBa MeTauioB. OOIIME CIOCOOBI
noJiydeHus: MeTajuioB. [loHATHE 0 KOPPO3UH METAIIOB, OCHOBHBIE CITOCOOBI 3alIUTHl KX OT KOPPO3HH.
Crnnassl (CTallb, 4YyT'yH, JIOPATIOMUHUM, OpOH3a) U UX MPUMEHEHHUE B ObITY U POMBIIIEHHOCTH.

[[{enounble MeTamibl: mosiokeHue B llepuogumyeckoil cucreMe xumuueckux syemeHtoB J[. U.
MeHpeneeBa; CTpOCHHE UX aTOMOB; HaxX0X/IeHHEe B ipupoje. Ousndeckre u XuMUYECKHUE CBOMCTBA (Ha
npuMmepe Hatpus U Kanus). OKCUABI U TUAPOKCUABI HaTpus U Kanus. [IpuMeHeHHe MIeNTOUHBIX
METAJUIOB U UX COCTMHEHUH.

[[{enouHo3emenbHbIE MeETaUIbl MarHuii M KaublMil: mojoxkeHue B [lepumoanueckoil cucreme
xumuueckux snemMeHToB J[. M. MenzaeneeBa; CTpoeHHME HMX aTOMOB; HAaxXO0XXJICHUE B MPUPOJE.
Ou3nyeckue U XUMUYECKHE CBOMCTBA MarHus W Kajiblus. BakHele coeiMHeHNs Kalbius (OKCH],
TUIPOKCHL, coiun). KECTKOCTHh BOJBI M CLIOCOOBI €€ yCTpaHEHHUSI.

AmomuHuii: nonoxenue B Ilepumonnueckoi cucreMe xumuyeckux snemeHtoB [[. 1. Menneneesa;
CTPOCHHE aToMa; HaxoXiaeHue B mpupoge. Duznueckrne U XUMUYECKHE CBOMCTBA aAJTIOMHUHHS.
AmM@oTepHbIe CBONCTBA OKCHJIA U TUPOKCUA ATFOMUHUA.

Kenezo: nonoxkenue B Ilepuonnueckoit cucreme xumuueckux snemeHToB [[. WM. MenneneeBa;
CTPOEHHE aTOMa; HaxoXJIeHue B mpupoze. Ousmyeckne U XUMUYECKHE CBOMCTBa xkene3a. OKCuabl,
ruapokcuabl u conu xenesa(ll) u xxenesa(lll), ux cocras, cBOWCTBA U MOTYUYCHHE.

XUMHUYECKUN IKCIEPUMEHT: O3HAKOMJICHHE C 00pa3llaMyd METaUIOB M CIUIABOB, UX (HM3HUYECKUMU
CBOMCTBAMHM;  H3yUYe€HHE  pPE3yJIbTAaTOB  KOPPO3HMH  METAUIOB  (BO3MOXKHO  HCIOJb30BaHUE
BHJICOMATEPHAIOB), OCOOEHHOCTEH B3aWMMOJICHCTBUS OKCHJIa KaJbIUsI U HATPHUS C BOJOW (BO3MOXKHO
WCII0JIb30BaHNUE BUIEOMATEPHUAIIOB); UCCIIEJOBAHNE CBOMCTB KECTKOM BOJIBI; MTpOIEcca TOPEHUS Kele3a
B KHCIIOpOjie (BO3MOXHO HCIIOIH30BAaHUE BUCOMATEPUATIOB); NMPU3HAKOB MPOTEKAHHS Ka4eCTBEHHBIX
peakiuii Ha WOHBI (MarHus, Kaiublus, adromunus, uHka, xenesa(ll) u sxemesa(lll), memu(ll));
HaOJII0OJICHWE W OIHCAHHUE TIPOIECCOB OKPAIIWBAHUS TUTAMEHHW WOHAMHU HATPUS, KU W KaJIbIIHS



(BO3MOXKHO HCHOJB30BaHUE BHJIEOMATEPHANIOB); HCCielOBaHUE aM(OTEPHBIX CBOWCTB THUIPOKCHA
QTIOMUHUS W TUJPOKCUIA LMHKA; PEIIEHHWE 5SKCIEPUMEHTANbHBIX 3a1au mo TeMe «Baxkueimme
METaJUIbl U UX COCUHEHUS.

XuMus M OKpy:xamouas cpeaa

HoBble maTepuasibl u TexHosiornu. BemjectBa M Marepuanbsl B NOBCEAHEBHOM KU3HHU YEJIOBEKA.
Xumus ¥ 370poBbe. be3onacHoe MCTIOIb30BaHNE BEIIECTB M XUMHUYECKHX peaknwii B ObITy. [lepBas
[IOMOIIlb TPH XHMHUYECKMX OXOrax Hu OTpaBieHUSX. (OCHOBBI 3KOJOTMYECKOW TI'PAMOTHOCTH.
XuMHYECKOe 3arpsi3sHEHUE OKpy Karoliel cpespl (mpeaenbHas J0MyCTUMas KOHIIEHTPAIUs BEIECTB —
[TJIK). Ponb Xxumu# B pelieHur SKOJIOTHIECKUX TTPOOIeM.

[TpuponHbIE HWCTOYHUKUA YIIIEBOJAOPOIOB (Yyroyib, NPUPOIHBIA Ta3, HEPTh), NPOAYKTHl HX
nepepaboTKU, UX POJIb B OBITY U MPOMBILIUIEHHOCTH.

XUMUYECKUH OKCIIEPUMEHT: H3yueHHEe O0OpasloB MaTepualioB (CTEKJIO, CIUIaBbl METaJUIOB,
MOJINMEPHBIE MAaTEPUAIIbI).

Me:xnpeaMeTHblie CBS3U

Peanuzanus MeXnpeIMETHBIX CBS3€M MPU U3yYEHWH XUMHUU B 9 Kilacce OCYLIECTBISIETCA 4epe3
WCIOJIb30BaHNE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX IIOHSATHH, TaK W TOHSITHHA, SBIISIOIUXCS
CUCTEMHBIMU JJI OTAENbHBIX IPEAMETOB €CTECTBEHHO-HAYYHOT'0 IUMKIIA. Peanu3anus MexnpeIMeTHbIX
CBA3EH MpU MU3YYCHHUM XUMHUU B 9 KJlacce OCYIIECTBIISIETCS 4Yepe3 MCIOJIb30BAaHUE Kak OOIIuX
€CTECTBEHHO-HAYUHbIX MOHATHM, TaK M TOHATHH, SBISIOIIUXCS CUCTEMHBIMH I OTAEJIbHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO01re ecTeCTBeHHO-HAy4YHbIE MOHATHS: HAyYHBIA (DaKT, TUIIOTE3a, 3aKOH, TEOpHUs, aHAINU3, CUHTE3,
KJIaccuPpuKanus, NEPUOTUIHOCTb, HAOIIOICHUE, SKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHHE, MOJIETIb,
SIBJICHUE, TAPHUKOBBIN 3 (HEKT, TEXHOIOTHSI, MAaTEpUAJIbL.

®dusnka: Marepusi, aToM, dJEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHI, U30TOIbI, PaIUOAKTUBHOCTD,
MOJIEKYJa, SJCKTPUUECKUU 3aps], MNPOBOJHUKH, MOJYIPOBOJHUKH, IUAIIEKTPUKU, (DOTOIIEMEHT,
BELIECTBO, TeN0, OOBEM, arperaTHoe COCTOSHUE BEIIECTBa, Ta3, pacTBOp, pPacTBOPUMOCTb,
KpUCTAJINTMYECKasi peméTka, CIIaBbl, (PU3NYECKUE BEIUMYMHBI, €AMHUIIBI M3MEpPEHUS, KOCMUYECKOEe
IIPOCTPAHCTBO, IJIAHETHI, 3BE3/1bl, COHIIE.

buonorust:  ¢orocunTes, npixanue, Ouocdepa, IKocHCcTeMa, MHUHEpAIbHBIE  yIOOpEHUS,
MHUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, rumpochepa, MHHEpaNbl, TOPHBIE TMOPOJIbI, TMOJIE3HBIE HMCKOMAEeMBbIE,
TOIUIUBO, BOJHBIE PECYPCHI.



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC
Ne | HammeHoBaHMe pa3iesioB H TeM MPOTrPaMMbl KosnuyecrBouacos JJieKTpoHHbIe (U poBbIE)
n/n Beero| Kontpoabubie | IlpakTnueckue | 00Pa30BaTelbHbIE pecypen
padoThI padoThI
Pasznen 1.1lepBoHavyaibHbIeXHMUYECKHETIOHATHS
1.1.| Xumusi — BaxHasi 00J1aCTh €CTECTBO3HAHHUS U MPAKTHYECKOM 5 2
1.2.| BemecTBa 1 XUMHYECKHE PeaKIUH 15 1 0 DI
Hroro mo pazneny 20
Paznen 2. BaxkHeillue npeacTaBuTe Il HEOPraHMYECKUX BellleCTB
2.1.| Bo3nyx. Kuciaopon. [Tonsitue 06 okcumax 5 0 1 ()i
2.2.| Bogopon. 5 0 1 pa1III
ITonsiTHe 0 KHCJI0TAX H COJIAX
2.3.| KoinyecTBeHHBIEOTHOLIEHUSI B XUMU U 4 1 0 [paII
2.4.| Boma. PacTtBopbl. [TIoHsiTHE 00 OCHOBAHHSIX 5 pAIII
2.5.| OcHOBHbIE KJIaCChl HEOPTAHUYECKUX COeIHHEHHUI 11 1 1 AL
Hroro mo pazuerny 30
Paznen 3. Ilepuoanyecknii 3axkon u [lepuogudeckas cucrema xumudeckux 3j1emMenToB . . Menaeneena.
Ctpoenne aToMoB. XUMHYeCKas CBSI3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIHU
3.1.| Ilepuoanueckmii 3axkoH u [lepuoanueckas cucreMa XUMUYECKUX 7 0 ()i
ynemeHnToB /[. U. Menneneesa. Ctpoenuearoma
3.2.| Xumuueckasi cBsi3b. OKHCINTEILHO-BOCCTAHOBUTEIbHbIE PeAKIIHH 8 1 0 ()i
Hroro no pasneny: 15
[ToBTOpEHUE 3
OBLIEE KOJIMYECTBO YACOB I10O I[TPOTPAMME 68 4 6
9 KVIACC
Ne | HammeHoBaHme pa3/iesioB H TeM IPOrpaMMbl KosnuecTBo yacos JJIeKTPOHHBIE (I (pPpOBbBIE)
n/m Beero| Kontpoabubie | lpakrudeckue | 00pa3oBaTelbHbie pecypebl
padoThI padoThI
Pazgen 1. BemecTBO M XUMHYECKHE PeaKIHA
1.1.| ToBTOpeHue u yrirydJjeHue 3HAHUH OCHOBHBIX pa3iesioB Kypca 8 kiacca 5 1 oL
1.2.| OcHoBHbIE 3aKOHOMEPHOCTH XHMHYECKHUX PeaKuii 4 o1




1.3.| DnekTpoauTHyeckas qucconanus. XuMHYeCKHe peaKiii B pacTBOpax 8 oI
HToro no pazueny 17
Pazgen 2. Hemeta/uibl M HX COeJUHEHUS
2.1.| O6mas xapakTepucTHKa XHMUYecKux djieMenTos VIIA-rpynnel. 4 oI
2.2.| O0uas XxapaKTepuCTHKA XHMHYeCKHX djieMeHTOB VIA-rpynnsl. Cepa u &) 1 po1m
2.3.| O0mas xapakKTepuCTHKA XHMHYECKHX 3JIeMeHToB VA-rpynnbl. A30T, 7 poI
2.4.| O6mast XapakTepucTHKA XHMHYECKHX JIEMEHTOB 8 1 31T
IVA-rpynnsl. Yriiepoa u KpeMHuUi U UxX
coeTHHEHHSs
Wtoro mo pazueny 24
Paszgen 3. MeTaabl M X COeIUHEHUS
3.1.| O6uInecBoiicTBAMETAJIIOB 4 POLI
3.2.| BakHeilume MeTAJJIbI M UX COCTUHEHUS 16 1 p31I
Hroronopazneny: 20
Pa3nen 4. XuMmus 4 oKpy:Kamomas cpeaa
4.1.| BenmecTBa H MATEPHAJIBI B JKH3HH YeJT0BEKA 3 oI
Hrtoro mo pazneny: 3
[ToBTOpEHUE 2
OBHIEE KOJIMYECTBO YACOB I10 IMTPOT'PAMME 66 4
MoanncaHo
[lacbIHOK  uudposoi
nognnmcblo: [MacbiHOK
Bnagumunp  Braanmnp

EBreHbeBuny

EBreHbeBUY fara: 2022.11.08
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