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IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHWHU HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pe3yJbTaThl OCBOCHUS IPOrPaMMbl OCHOBHOT'O OOLIET0 00pa3oBaHUs JOCTUTAKOTCS
B X0Ji¢ 00yYeHHs] XMMUU B €IMHCTBE y4eOHOW M BOCIHUTATEIBHOH IESATEIBHOCTH B COOTBETCTBUU C
TPaJULIMOHHBIMA POCCHHCKMMM COLIMOKYJIBTYPHBIMM W JIyXOBHO-HPaBCTBEHHBIMH ILICHHOCTSIMH,
IOPUHATHIMU B OOIIECTBE MpAaBWIAMH W HOPMaMH TIOBEACHUS U CIIOCOOCTBYIOT Ipoleccam
CaMOTIO3HAHUSI, CAMOPA3BUTHS U COLTUATN3AIMH 00yUJaIOIIUXCS.

JINYHOCTHBIE Pe3ybTAThl OTPAKAIOT TOTOBHOCTh OOYUAIOIINUXCSI PYKOBOJCTBOBATHCS CUCTEMOI
MIO3UTUBHBIX LIEHHOCTHBIX OPUEHTALMIl M PACIIMPEHUE ONBITA JESATEIILHOCTH HAa €€ OCHOBE, B TOM
4HCJIE B YaCTH:

1) naTpHOTHYECKOTO BOCTTUTAHUSI:

LIEHHOCTHOTO OTHOLICHHS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HAy4YHOMY
HACJIEUI0, TIOHUMAaHWs 3HAYEHUS XMMHUYECKON HAayKM B JKU3HM COBPEMEHHOro OOIIECTBa,
CIIOCOOHOCTH BJIQIETh JOCTOBEPHOM HH(poOpManMeld O MepeloBbIX JOCTHKEHHMSIX M OTKPBITHAX
MHUPOBOW M OTEYECTBEHHON XMMUH, 3aMHTEPECOBAHHOCTH B HayYHBIX 3HAHUAX 00 yCTpOWCTBE MUpa U
00111eCTBA;

2) rpaKIaHCKOT0 BOCTIMTAHMA:

IIPEICTAaBICHUST O COLMAJIBHBIX HOPMax M MpaBuUilaX MEXJIMYHOCTHBIX OTHOLICHHH B
KOJUJIEKTUBE, KOMMYHHMKaTUBHOM KOMIIETEHTHOCTH B 0OLIECTBEHHO MI0JIE3HOM,
y4eOHO-UCCIIEIOBATENIbCKOM, TBOPYECKOM M JAPYIMX BHAAX JIEATEIBHOCTH, TOTOBHOCTH K
pa3HOOOpa3HON COBMECTHOHM JIESITEIBHOCTH TpPU BBINOJHEHHHM Y4YEOHBIX, MO3HABATEIBHBIX 3a/ad,
BBIMOJIHEHUM XHMHUYECKUX OKCIIEPUMEHTOB, CO3JAHUU Y4YEOHBIX IPOEKTOB, CTPEMJICHHUS K
B3aMMOIIOHMMAHUIO W B3aWMOIIOMOIIM B TIPOLIECCE 3TOW Y4eOHOH MAEATeNbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE IOBEICHUE M IOCTYIKU CBOMX TOBApHILEH C MO3ULUHU HPABCTBEHHBIX U MPABOBBIX
HOPM € YYETOM OCO3HAHHMS MOCIEACTBUM MOCTYIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PEHUYECKUE MPEACTABIEHUS O BEIIECTBE U XMMUYECKOW peakIH, COOTBETCTBYIOIINE
COBPEMEHHOMY YpPOBHIO DPa3BUTUS HAyKHM M COCTAaBIISIIOIIME OCHOBY Ul ITOHMMAaHUS CYIIHOCTU
HAay4yHOM KapTHHBI MHpa, HPEJICTaBICHHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHUSI IPUPOJIBI,
B3aMMOCBSA35X YEJIOBEKA C IPUPOIHOM CPENOH, O POJIM XMMHUH B IIO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

[03HABaTEIbHbIE MOTHBBI, HANpaBiICHHbIE Ha I[OJYyYEHHE HOBBIX 3HAHMW 10 XUMHH,
HEoOXOoAUMBIE Ui OOBSICHEHUS HAONIOJaeMbIX IPOLECCOB M SBJIEHHWH, IO3HABATEJIbHOM,
MH(OPMALIMOHHONW W YMTATEIbCKOM KYJIbTYphl, B TOM 4YHCJIE HaBBIKOB CAMOCTOATEIbHOW pabOThI ¢
y4eOHBIMM TEKCTaMH, CIPaBOYHON JHUTEpaTypod, MAOCTYHNHBIMH TEXHHUYECKUMH CpPEACTBaMHU
MH(OPMALIMOHHBIX TEXHOJIOTHII;

UHTepeC K OOY4YeHHI0O M IMO3HAHMIO, JI0003HATEIBHOCTb, T'OTOBHOCTb U CHOCOOHOCTH K
caM000Opa30BaHUIO, TMPOCKTHONW M HCCIEIOBATEILCKOW JEATEIHPHOCTH, K OCO3HAaHHOMY BBIOOPY
HaIpaBJICHHOCTU U YPOBHs 00y4eHUs B JAJIbHEHIIEM;

4) hopMupoOBaHUS KYJIbTYPbI 310POBbSI:

OCO3HAaHHE LIEHHOCTH >XKM3HHU, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY 3/I0POBBIO, YCTAHOBKH Ha
3JI0pOBBIM 00pa3 )KU3HHU, OCO3HAHHUE MOCIEICTBUN U HEMPUITHE BPEIHBIX MPUBBIYEK (YHOTpeOIeHus
aJIKOTOJII, HApPKOTUKOB, KypEHHs), HEOOXOJUMOCTH COOJIIOJCHHUS TpaBuil O€30MacHOCTH TNpHU
oOpallleHuU ¢ XUMHUYECKMMH BEIIeCTBAMU B OBITY U PEaIbHOM KU3HU;

5) TpyA0BOTO BOCIUTAHUS:

MHTEpPEC K MPAKTUYECKOMY HU3YyUEHUIO Mpodeccuil U Tpyaa pa3indyHOro poja, yBaKeHUE K TPYIY
U pe3yabpTaTaM TPYIOBOH AESATEIbHOCTH, B TOM YHCJIE HAa OCHOBE NPUMEHEHUS MPEIMETHBIX 3HAHUN
[0 XMUMHUHU, OCO3HAHHBIA BBHIOOP MHIMBUIYaIbHOW TPACKTOPUHU MPOAOIIKEHUs 00pa30oBaHUs C YUETOM
JMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX WHTEPECOB M MOTPEOHOCTEH,



yCHEenHoN Npo(ecCHOHANbHOM NEATEIbHOCTH U PAa3BUTHUA HEOOXOIUMBIX YMEHHMH, TOTOBHOCTh
alanTHPOBATHCS B MPO(ECCHOHANBHOI cpee;

6) IK0JIOTHYECKOT0 BOCTIHTAHUSA:

HKOJIOTUYECKU IIeJIecCO00pa3HOe OTHOLICHHE K IMPHPOJE KaK MCTOYHHUKY JXHU3HU Ha 3emie,
OCHOBE €€ CYILEeCTBOBAHHUSA, MOHMMAHUE LIEHHOCTH 310pOoBOro M Oe3omacHOro oOpas3a >XU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PH3UYECKOMY U IICUXHUYECKOMY 37J0POBBIO, OCO3HAHHE
LIEHHOCTH COOJIOIEHUS MpaBWil O€3011acHOrO NOBEIEHUS NpHU padoTe C BEIIECTBAMHU, a TAKKE B
CUTYalUsX, YTPOKAKOLIUX 340POBBIO U KU3HU JIIOJIEH;

CIOCOOHOCTH NPUMEHSTh 3HAHUA, MOJydaeMble MPU W3YYEHUM XHMHUH, JUISl pElIeHus 3ajad,
CBA3AHHBIX C OKPYKAIOILEW NPUPOJHOM CPENOH, IS MOBBIIICHUS YPOBHS DKOJIOTMYECKON KYJIbTYpHI,
OCO3HaHMs TJI00AJBHOIO XapaKTepa 3KOJOIMYECKUX MpoOieM M IyTell MX peLIeHus MOCPeACTBOM
METOAO0B XMMHH, HKOJIOIMYECKOTO MBIIUICHHs, YMEHHsI PYKOBOJCTBOBATHCS MM B II03HABATEIbHOMU,
KOMMYHHMKaTUBHOW U COLIMATIbHON IIPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATHI

B cocraBe MeranpeaMETHBIX pe3yibTaTOB BBIACJAIOT 3HAYUMblEe Ui (OPMUPOBAHUS
MHUPOBO33pEHUs OOlleHayYHbIE MOHATHS (3aKOH, TEOpus, HPUHLMI, TUNOTE3a, (aKT, CUCTEMA,
IpoIecC, HKCHEPUMEHT U JPYroe.), KOTOpPbIe MCIIOJIB3YIOTCA B €CTECTBEHHO-HAYYHBIX Y4EOHBIX
npeaMerax M MO3BOJISIIOT Ha OCHOBE 3HAHWH W3 3TUX NPEAMETOB (OPMHPOBATH IMPEICTABICHHE O
LIEJIOCTHOM Hay4yHOM KapTUHE MHpa, W YHUBEpcalbHble YyueOHble JeicTBUs (IIO3HABaTEINIbHBIE,
KOMMYHHUKATHBHBIE, PETrYIATUBHBIC), KOTOpbIE OOECIeYnBAaOT (OPMHPOBAHWE TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IIJIAHUPOBAHUIO U OCYILECTBICHUIO Y4€OHO! AeATeIbHOCTH.

Ilo3naBaTenbHbIC YHHBepCcAJIbHbIE YUeOHbIe NeliCTBUS

Ba3oBbie Joruyeckue aeiicTBus:

YMEHHUsI UCIIOJIB30BaTh IIPUEMBI JJOTUYECKOIO MBIIUICHHS IIPU OCBOCHHMM 3HAHUM: PACKPHIBATH
CMBICII XMMUYECKHX HMOHATHH (BBIIENATh UX XapaKTepHbIE NMPU3HAKH, YCTaHABIMBATh B3aUMOCBS3b C
JOPYTMMU TIOHATUSIMHU), UCIHOJB30BaTh MOHATHS Ui OOBSCHEHMS OTIENbHBIX (DAaKTOB M SIBICHMIA,
BbIOMPAaTh OCHOBAaHUS W KPUTEPUM I KJIACCU(PUKALMK XUMHMUYECKHX BELIECTB M XMMHUYECKHX
peakuuii, ycTaHaBIMBaTh NPUYMHHO-CIICJICTBEHHBIE CBSI3U MEXKIY OOBEKTaMH H3Y4YEHUs, CTPOMTH
JIOTHUECKUE DPACCYXKAECHUS (MHAYKTHBHBIE, JAEIYKTUBHBIE, [0 aHAJOTHM), JelaTh BBIBOABI U
3aKJIIOYEHUS;

yMEHHE MPHUMEHATh B INpollecce IMO3HAHUS MOHATHA (MpeAMETHbIE M MeTalpeaAMETHbIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJENH, UCHOJIb3yeMble B XHMMHH, HPeoOpa3oOBbIBaTh ILIMPOKO
IpPUMEHSEMbIE B XHUMHMHU MOJIEJIbHbIE NPEACTABICHUS — XHUMHMYECKHH 3HaK (CHMMBOJI 3JIEMEHTa),
xumuueckas (GopMmyna ¥ ypaBHEHHE XMMHMUYECKOH peaklny — MpU PelIeHUH y4eOHO-IT03HAaBaTEIbHbBIX
3a1a4, ¢ y4€TOM OTHUX MOJEJIbHBIX IPEACTABICHUN BBIABIATH M XapaKTEPU30BATh CYIICCTBEHHBIC
MPU3HAKU U3y4aeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XMMUYECKUX pEaKlui, BBISBISATH OOIINE
3aKOHOMEPHOCTH, NPUYMHHO-CIEACTBEHHBIC CBA3M U IPOTUBOPEUMA B HU3Y4YaeMBIX IpouLeccax H
SIBJICHUSX.

ba3oBble uccienoBarebCKue A1eHCTBHA:

YMEHHUE UCIIOJIb30BaTh MTOCTABIEHHBIE BOIIPOCHI B KAYECTBE MHCTPYMEHTA NO3HAHHUs, a TaKKe B
KayecTBE OCHOBBI ISl ()OPMHUPOBAHMS TUIOTE3bl 1O MPOBEPKE NPABMIBHOCTU BBICKA3bIBAEMBIX
CYXKJICHUH;

npuoOpeTeHUe OmblTa MO IUIAHUPOBAHHMIO, OPTaHU3alMM U TPOBEACHHUIO YUYEHHUECKUX
SKCIIEPUMEHTOB, YMEHHE HaOJ0JIaTh 3a XOJOM IPOIECCa, CAMOCTOATEIBHO IMPOTHO3UPOBATH €ro
pe3yabTar, (opMyaHpoBaTh OOOOIIEHHS W BBIBOABI IO pe3yJbTaTaM IPOBEAEHHOTO OIbITA,
HCCIIEIOBaHMs, COCTABJIATh OTUET O MPOJIEIaHHOM paboTe.

PabGora ¢ undgopmanmeii:
yYMEHHE BBIOMPATh, aHATU3UPOBATh M HHTEPIPETUPOBATH MH(POPMAIUIO PA3IUYHBIX BHAOB U
dbopM TmpelnCcTaBICHUs, MOJy4aeMyl0 M3 pPa3HbIX HCTOYHHMKOB (HAy4HO-TIOMYJSpHas JUTEpaTypa



XUMHUYECKOTO COJIepKaHMsI, CIIpaBOYHbIE MOcoOUs, pecypchl VHTepHEeTa), KpUTUYECKH OILIEHUBATH
MIPOTUBOPEUYUBYIO H HEJJOCTOBEPHYIO HH(POPMAITHIO;

yYMEHHE MPUMEHSTh pa3iHyHble METOJbl U 3allpoChl MPH MOUCKE U OTOOpe MHpopManuu u
COOTBETCTBYIOIINX JAHHBIX, HEOOXOIUMBIX JUIsi BBIIOJIHCHUS YYEOHBIX W IMO3HABATENBHBIX 33134
onpeAenéHHOro TWIa, NpUOOpeTeHre omnbpiTa B 00JaCTH HCIOJIB30BaHHUS HMH(DOPMAIIMOHHO-
KOMMYHHKATHUBHBIX TEXHOJIOTHW, OBJIAJICHHUE KYJIbTYpOl AKTHBHOTO HCIIOJI30BAHUS PA3IAIHBIX
MTOMCKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMPATh ONTHUMANIbHYIO (OpMY MpeAcTaBieHus: HH(OpMaLUn
Y WUTFOCTPUPOBATH pEIIaeMble 3a7a4d HECJIOXKHBIMH CXEMaMH, AWarpaMMaMH, IPYTUMH (opMaMu
rpauKu 1 UX KOMOMHAIUSIMU,

YMEHHE UCMONb30BaTh W AaHAIM3MPOBATH B Tpolecce Y4YeOHOH W HCCIIEeNOBATEIbCKOM
JEeSTeIbHOCTH MH(POPMAIUIO O BIIMSHUU MPOMBIIIJICHHOCTH, CEIbCKOT0 XO3sICTBa M TPaHCIIOpTa Ha
COCTOSIHUE OKPYKAIOIIEH MPUPOTHON CPEIb.

KoMMyHHKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe JeiiCTBUS:

yYMEHHUSA 3a7aBaTh BOMPOCH (B X0/€ aAuanora u (Wik) IUCKYCCHH) MO CYIIECTBY OOCYKIaeMOin
TeMbI, (POPMYITHPOBATH CBOU MPETIOKEHUS OTHOCUTEIHLHO BHITIOTHEHHS MPEATIOKEHHOM 3a/1a4u;

YMEHHS TPEJCTABIIATh MOJYYCHHBIE PE3y/IbTaThl MO3HABATCIILHON JEATEILHOCTH B YCTHBIX H
MUCBMEHHBIX TEKCTaX; JeJaTh MPE3CHTALUI0 Pe3yJbTaTOB BHINOIHEHUS XUMHUYECKOIO SKCIIEPUMEHTA
(J1abopaTtopHOro OIBITa, JIAOOPATOPHOM pabOTHl MO MCCICIOBAHUIO CBOMCTB BEIIECTB, y4e€OHOTO
MIPOCKTA);

yMeHHS Y4eOHOTO COTPYJHHYECTBA CO CBEPCTHHUKAMU B COBMECTHOW I103HABATEIHHOU U
HCCIIEIOBATENBCKON JIEATEIHbHOCTH MPH PEIICHWH BO3HUKAIOIIMX MpoOJieM Ha OCHOBE y4yéTa 0OIIuX
WHTEPECOB M COTJIACOBAHMS IMO3UIMH (0OCYXICHHUs, OOMEH MHCHHSMH, «MO3TOBBIC IITYPMBD»,
KOOpJUHAIIMSI COBMECTHBIX JIEUCTBUH, OMpENeleHNe KPUTEPUEB MO OIEHKE KayecTBa BHIOJHEHHOU
paboThI U ApyTHE).

PeryasiTuBHbIE YHHBepPCAJIbHbIE YUeOHbIe 1eiicTBUS:

YMEHHE CaMOCTOSATENBHO OIpPENeNiaTh IeIH JeATeNbHOCTH, IUIAHHUPOBATh, OCYIIECTBIIATS,
KOHTPOJIMPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO JESATENHLHOCTh, BRIOMpATh Hambolee
s dexTuBHBIE CITOCOOBI pelieHrs YUeOHBIX U MO3HABATENbHBIX 3a7a4, CAMOCTOSITEIIbBHO COCTABIISThH
WM KOPPEKTUPOBATh MPEAJIOKEHHBIN alroOpuTM NEHCTBUII MpHU BBIMONIHEHUU 33JaHUN C Yy4ETOM
MOJIYYCHUsT HOBBIX 3HAHWHA 00 W3y4aeMbIX OOBEKTaX — BEHIECTBAX M PEAKIUAX, OIICHUBATH
COOTBETCTBHUE IMOJIYUEHHOTO PE3yNbTaTa 3asBICHHOHN 1€, YMEHHE HCIIOJIb30BaTh U aHAIM3UPOBAThH
KOHTEKCTHI, ITpe/ijlaraéMbic B YCIIOBUU 3aJaHHMA.

MHNPEIMETHBIE PE3YJIBbTATHBI

B cocraBe TmpenMETHBIX ~pE3yNbTAaTOB IO OCBOGHHIO  00S3aTENFHOTO  COJEpIKaHWs,
YCTaHOBJICHHOTO  JaHHOW  (enepanbHOil  pabodeil  mporpamMMol,  BBIICISIIOT:  OCBOEHHBIC
00yJaroNUMUCST HayYHbIC 3HAHUS, YMCHHS U CIIOCOOBI JIEHCTBUH, crienu(UYecKue sl IPEeIMETHON
obmactu «XUMHUSA», BUIBl JACATEILHOCTH IO TMOJTYYEHHIO HOBOTO 3HAaHUS, €r0 HWHTEpIpeTalluu,
PeoOPa30BAHUIO U TPUMEHEHHUIO B PA3TMYHBIX YUCOHBIX H HOBBIX CHUTYAITHIX.

K xoHiy o0y4yeHus B 8 kiacce mpeaMeTHbIC pe3yabTaThl HA 6a30BOM YPOBHE JOIKHBI OTPAXKATh
c(OPMHPOBAHHOCTH Y O0YJAFOIIUXCST YMEHUI:

® pacKphIBaTh CMBICI OCHOBHBIX XHMHUYCCKHX TIOHSTHW: aToM, MOJIEKYJa, XHUMHYCCKHMA

3JIEMEHT, MPOCTOE BELIECTBO, CIOXKHOE BEIIECTBO, CMECh (OJHOPOJHAS M HEOJHOPOJHAA),
BaJICHTHOCTh, OTHOCHTENIbHAsT aTOMHAas M MOJICKYJSpHAas Macca, KOJHYECTBO BEIECTBA,
MOJIb, MOJIIPHAsI Macca, MaccoBas A0S XMMHUUYECKOTO dJIEMEHTa B COCTUHEHUH, MOJISIPHBIHA
00BEM, OKCHJI, KHCIIOTa, OCHOBAHHE, COJb, DJIEKTPOOTPHIIATEIIEHOCTD, CTETICHbh OKHUCIICHUS,
XUMHUYECKass peakius, KiIacCU(PUKAIUs peakIuil: peaklud COCIUHEHUS, pPeaKInu
pa3OKEHUs, PeaKIMy 3aMEIICHUs, PEaKIi OOMEHa, SK30- M DHIOTEPMUYECKHE PEaKIiH,
TerIoBoi 3¢ (deKT peakuuu, sIApO aroma, dIEKTPOHHBIM CIOM aToMa, aTOMHas OpOHTAlb,
paanyc aToMa, XUMHUYecKas CBs3b, MOJSPHAS M HEMOJSIPHAS KOBAJICHTHAS CBS3b, MOHHAS
CBSI3b, HOH, KATHOH, aHUOH, PaCTBOP, MAacCOBAsl IOJISI BEIIECTBA (TIPOIICHTHAS KOHIIEHTPALIKS)
B PacTBOPE;



WJUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHATUN U NPUMEHATH 3TH NOHSTHS
IIPY OIIMCaHUM BELECTB U UX IPEBPAIICHUN;

UCTOJIb30BATh XUMHUUECKYI0O CUMBOJIHUKY Uil COCTaBJICHHUS (POpMyI BEIIECTB M ypaBHEHHI
XUMHYECKHUX PEaKLIM;

OIIpPENeNIATh BAJIEHTHOCTh AaTOMOB 3JIEMEHTOB B OWHApHBIX COCIAMHEHMSX, CTEIECHb
OKHCIICHHS D3JIEMEHTOB B OWHApHBIX COCIMHEHHAX, NPUHAUIEKHOCTh BEIIECTB K
OIpeIeIEHHOMY KJIACCY COEMHEHUH 10 (GopMyiaM, BUJ XMMUUYECKON CBSI3U (KOBAJICHTHAs U
MOHHAsI) B HEOPIraHUUECKUX COCIUHEHMSIX;

packpsiBaTh cmbici Ilepuonnueckoro 3akona /[l[. M. MenneneeBa: AEMOHCTPUPOBATH
IIOHMMAaHHE MEPUOAUYECKON 3aBUCUMOCTH CBOMCTB XHMHUYECKHMX JJIEMEHTOB OT HX
nosioxkeHus B Ilepuoanueckoil cucreMe, 3aKOHOB COXPaHEHMSI MAcChl BEIIECTB, TOCTOSIHCTBA
COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YYE€HMs, 3aKOHAa ABOTaapo;

OIMCBIBATh U XapaKTepH30BaTh TabanuHyo (popmy Ileproguueckoil cuCTeMbl XUMHUYECKUX
AJIEMEHTOB: pa3IMyaTh NOHITUS «TJIaBHAs noArpymnmna (A-rpymnmna)» 1 «11odo4yHasi HoArpymnmna
(b-rpynmna)», manele u 60ibLINE EPHOJBI, COOTHOCUTh 0003HAYEHHUs, KOTOPbIE UMEIOTCS B
tabmune «llepuomnmyeckas cucrema xumudeckux dneMmeHToB J[. M. MenneneeBa» c
YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsij
sJipa, 001Iee YUCIIO 3JIEKTPOHOB U PACIIPEIECICHHUE UX 110 3JIEKTPOHHBIM CIIOSIM);
KJacCu(UIIUPOBATh XUMHUYECKHE DJEMEHTBHI, HEOPraHHMYECKHE BEIIECTBA, XUMHUYECKHUE
peakiuu (Mo YUCIy U COCTaBy yYacTBYIOIIMX B PEAKIMU BEIIECTB, 110 TEIUIOBOMY 3D (DeKTy);
XapaKTepu30BaTh (ONMCHIBATh) 0OIIMEe XUMUYECKHUE CBOICTBA BELIECTB PA3IMYHBIX KJIACCOB,
MOATBEPKAas OINMCAHME IPUMEPAMU  MOJIEKYJISIPHBIX YpPaBHEHUH COOTBETCTBYIOIIMUX
XMMHYECKUX PEAKIIUI;

IIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT HX KaueCTBEHHOIO COCTaBa,
BO3MO>KHOCTH NMPOTEKaHMsI XUMUYECKUX ITPEBPALLICHUM B PA3JIMYHBIX YCIOBUSIX;

BBIYHCIIATH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MaccChl BEIIECTB, MACCOBYIO JIOJIIO
XUMHUYECKOT0 AJIEMEHTa 0 (opMyJie COEIMHEHHUsI, MaCCOBYIO JIOJII0 BEIIECTBA B PacTBOPE,
IIPOBOAMTH PACUETHI [0 YPABHEHUIO XUMUYECKOW PEAKIUY;

IPUMEHSATh OCHOBHBIE OIEpPAllUM MBICIUTEIBHOW JEATEIbHOCTH — aHaliu3 U CHHTE3,
CpaBHEHHE, 0000IIeHNe, CHCTEMAaTU3allll0, KiIacCU(UKAIMIO, BBIABIEHUE MPUUYUHHO-
-CIe/ICTBEHHBIX CBsi3ed — U1 HM3y4eHHs] CBOMCTB BEIIECTB M XUMHUECKUX PEaKIUH,

€CTeCTBEHHO-HAyYHBbIE METOJBI TO3HAaHUS — HAOJIOJCHWE, HM3MEpPEHHEe, MOACIHPOBAHME,
HKCHEPUMEHT (peallbHbI 1 MBICICHHBIH);

clieloBaTh ~ MpaBUJaM  MOJb30BaHMUS  XUMHUYECKOM  mocynoi U 1a0opaTOpHBIM
o0opynoBaHHEM, a TaKKe NpaBHJIaM OOpalieHnss C BEIIECTBAMH B COOTBETCTBHUH C
MHCTPYKLUSMHU IO BBIOJHEHUIO J1a0OPaTOPHBIX XMMHUYECKUX OIBITOB MO MOIYYEHHUIO U
coOMpaHHIO Ta3000pa3HbIX BEIIECTB (BOJOPOAA M KUCIOPO/a), IPUTOTOBICHHUIO PACTBOPOB C
orpesieIEHHOW MaccoBOW Josiell pacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATh M MPOBOJIUTH
XUMHAYECKHE SKCIIEPHUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB MIENIOUEH M KHCIIOT C TIOMOIIBIO
MH/IUKATOPOB (JIAKMYC, (heHOIPTAICHH, METUIIOPAHXK U APYTHE).

K xoH1y 06yuenus B 9 kiacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JOJIKHBI OTPAXKaTh
c(OPMHPOBAHHOCTH Y O0YUAIOIIUXCS YMEHUIL:

pacKpbIBaTh CMBICII OCHOBHBIX XHWMHYECKHUX TIOHATUH: XUMHYECKMH DJIEMEHT, aroM,
MOJIEKYyJIa, MOH, KaTHOH, AHHUOH, NPOCTOE BEIIECTBO, CJI0XHOE BEIIECTBO, BAJEHTHOCTb,
ANIEKTPOOTPHULATEIBLHOCTD, CTENEHb OKHCIEHHUS, XUMUYECKash PEaKlysl, XUMUYecKas CBS3b,
TEIUIOBOM  3(QQeKT peakuuud, MOJb, MOJSIpHBIM 00BEM, pacTBOp, OSJIEKTPOIUTHI,
HEDJICKTPOJIUTHI,  3JEKTPOJUTHYECKas  JMCCOLMAIUS, pEaKIMH HOHHOTO  OOMeEHa,
KaTajau3aTop, XHMUYECKOe paBHOBecHe, oOpaTMMble U  HEOoOpaTHUMbIe pPEaKIIHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIMH, OKHCIUTENb, BOCCTAHOBUTEb, OKUCIEHUE U
BOCCTAQHOBJICHHE, AJJIOTPONUs, aM()OTEpHOCTb, XUMHUECKasl CBSI3b (KOBAJIEHTHAs, WOHHA,



MeTaJUINYecKas), KpUCTAUIM4ecKas peléTka, KOppo3Hs METajuloB, CIUIaBbl, CKOPOCTb
XUMHUYECKOH peakLuu, IpenenapHo gonycrtumas konuenrpanus [1/IK Bemecrsa;
WJUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHATUN U NPUMEHATH 3TH NOHSTHUSA
IIPY OIIMCaHUM BELIECTB U UX IPEBPAIICHUN;

UCTOJIb30BATh XUMHUUECKYI0O CUMBOJIHUKY JIsi COCTaBJICHUS (POPMYJI BEIIECTB M ypaBHEHUH
XUMHYECKHUX PEaKLIM;

OINIPEAEIATh BAJIEHTHOCTb M CTENECHb OKHUCICHUS XMMHMYECKHX JJIEMEHTOB B COCIUHEHMSX
Pa3IMYHOIO COCTaBa, MPUHAJIEKHOCTh BEUIECTB K ONPEAEIEHHOMY KJIACCy COEAMHEHUH 110
¢dbopmynaM, BHJ XHMHYECKOH CBs3uM (KOBAJEHTHAs, MOHHAs, MeETa/LIM4yecKas) B
HEOPTraHMYECKUX COCAMHEHUSX, 3apsi MOHA 10 XUMHUYECKOW (opMmylie, XapakTep Cpeabl B
BOAHBIX PACTBOPAX HEOPraHMYECKUX COCIAMHEHUMN, TUI KPUCTAINIMYECKON PEIIETKH
KOHKPETHOTO BEILECTBA;

packpsiBaTh cMbich [lepuonnueckoro 3akona [[. . MenaeneeBa u J€MOHCTPUPOBATh €ro
[IOHMMAaHME: ONMUCHIBATh M XapaKTepu30BaTh TabauuHyto ¢opmy Ileproanueckoil cuctembl
XUMHUYECKHUX DJIEMEHTOB: pa3iMuyaTh [OHATUS «IJlaBHasg noarpynna (A-rpynma)» H
«mo0ounass mnoarpynna (b-rpynma)», Manble U OOJbIIME TNEPHOABI, COOTHOCHUTH
0003HAaYeHHS, KOTOpblE HWMEIOTCI B MNEPUOIMYECKON  TabmuIe, C  YHCIOBBIMH
XapaKTepUCTUKAMU CTPOCHMS aTOMOB XMMHUYECKHX JIEMEHTOB (COCTaB M 3apsa[ sapa, oo1ee
YHCIIO DJEKTPOHOB M pacIpelesieHue WX IO AIIEKTPOHHBIM CJIOSM), OOBSCHATH OO0IIne
3aKOHOMEPHOCTH B M3MEHEHUU CBOWMCTB AJIEMEHTOB M UX COCJMHEHUH B IIpeeiax MalbIX
[IEPUOJIOB U TJIABHBIX MOJArPYIII ¢ YUETOM CTPOEHUS UX aTOMOB;

KIacCu(UIIUPOBATh XUMHUYECKHE DJEMEHTBHI, HEOPraHMYECKHE BEIIECTBA, XUMHUYECKHUE
peakiuu (1o YUCIy U COCTaBY YYaCTBYIOLIUX B PEAKIIMU BEILLECTB, 110 TEIUIOBOMY 3P QEKTYy,
10 U3MEHEHMIO CTEIIEHEN OKUCIIEHUSI XUMUYECKUX 3JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OOIINE U CIIEHU(PHUECKUE XUMHYECKIE CBOWCTBA MPOCTHIX U
CIIO)KHBIX BEILECTB, IOATBEP)KJAasi OINHCAHUE NPUMEpPaMH MOJEKYJIIPHBIX U HOHHBIX
YPAaBHEHUN COOTBETCTBYIOLIUX XUMHUUYECKUX PEaKLIUM;

COCTaBJIATh YPAaBHEHUS BJIEKTPOJUTHYECKOM AUCCOIMALMM KHUCIOT, IIET04Ye M COJEH,
MOJIHBIE M COKpAlEHHbIE YpaBHEHHs peaklUil MOHHOrO OOMEHa, ypaBHEHHUS pEaKlui,
MOATBEPKIAIOLIUX CYIIECTBOBAHHE T'€HETUYECKOM CBS3M MEXJY BELECTBAMHU Pa3IUYHbIX
KJIACCOB;

pacKpbIBaTh  CYIIHOCTb  OKHCIIMTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIMH  IOCPENCTBOM
COCTaBJICHUsI 3JIEKTPOHHOTO OajlaHCca ATUX peakiuii;

IIPOrHO3MPOBaTh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT HX CTPOEHMS, BO3MOKHOCTH
MIPOTEKAHNS XUMHUECKUX MPEBPAIICHUN B PA3JINYHBIX YCIOBUSAX;

BBIUYHCIISATH OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB, MAaCCOBYIO JIOJIO
XUMHYECKOT0 3JIEMEHTa M0 (OopMyJie COCTUHEHHUs, MACCOBYIO JIONIO BEIIECTBA B PAcTBOPE,
MIPOBOAUTH PAcU€THI [0 YPaBHEHHIO XUMUYECKON peaKkIuy;

co0IroAaTh MpaBuiia MOJb30BaHUS XUMUUECKON MOCYAO0N U J1aOOpaTOPHBIM 000PYIOBAHUEM,
a TaKkkKe IMpaBWia OOpalleHuss C BEUIECTBAMH B COOTBETCTBHM C HHCTPYKIHUSMH 10
BBITIOJTHEHUIO JTAOOPATOPHBIX XMMHUYECKHUX OMNBITOB 10 TMOJYYEHHIO U COOMpaHUIo
ra3000pa3HbIX BEIIECTB (aMMHAaKa U yTJIEKHCIIOro Trasa);

IIPOBOAUTH pEAKLUH, IMOATBEPKAAOIINE KAaYECTBEHHBI COCTaB Ppa3JIMYHBIX BEILECTB!
pacrno3HaBaTh ONBITHBIM MYTEM XJIOPHUJI-, OpOMUA-, HOAUA-, KapOoHaT-, pocdar-, cCUIUKAT-,
cynbdar-, TUIPOKCUA-UOHBI, KATHOHBl aMMOHHUS M MOHBl H3YYEHHBIX METaJUIOB,
MPUCYTCTBYIOIIKE B BOJHBIX PACTBOpPaX HEOPTraHUUECKUX BEIIECTB;

MPUMEHITh OCHOBHBIE OIEpali MBICIUTENbHON AESITeNTbHOCTH — aHallu3 M CHUHTE3,
CpaBHEHHE, 0000IIeHNe, CUCTEeMATH3allNI0, BBISIBICHUE NPUYMHHO-CIICACTBEHHBIX CBS3EH —
JUIL U3Y4YCHHUS] CBOMCTB BEILECTB M XUMHUYECKMX PEAKUUH, €CTECTBEHHO-HAYYHBIE METOJBI



MO3HAHMWS — HAONIOACHUE, HW3MEpPEHUE, MOJCIUPOBAHUE, OSKCIEPUMEHT (peajbHbId U
MBICJICHHBIN ).

COJAEP/KAHUE OBYYEHUA

8 KUIACC

IlepBOoHaYa/IbHbIE XMMUYECKHE TOHATHSA

[Ipenmer xumuu. Posib XUMUM B )KM3HU 4Y€JIOBEKAa. XMMUSA B CUCTEME HayK. Tejla U BelecTBa.
®dusnueckrue CBOKWCTBA BELIECTB. ArperarHoe cocrosinue BemniecTB. [loHATHE 0 MeTonax MO3HAHUS B
xumud. Yucteie BemecTBa U cMecu. CrocoObl pa3aeNieHus: CMecei.

ATOMBI U MOJIEKYJIbl. XUMUYECKUE 3JIeMeHThl. CHUMBOJIBI XUMHYECKUX 3JIeMEeHTOB. [IpocThie u
CJIOKHBIE BelleCTBa. ATOMHO-MOJIEKYJIIPHOE yYEHUE.

Xumuueckas ¢opmyna. BaneHTHOCTh aTOMOB XMMHYECKHX 3J€MEHTOB. 3aKOH IMOCTOSIHCTBA
cocraBa BenlecTB. OTHOCUTENbHAs aTOMHas Macca. OTHOCUTENIbHAsA MOJIEKYJIsApHas mMacca. MaccoBas
JI0JI1 XUMHAYECKOI0 3JIEMEHTA B COCIMHEHNM.

KonuuectBo BemectBa. Monb. MoinspHas macca. B3auMocBsi3b KOJIMYECTBA, MAacChl U YHUCIA
CTPYKTYPHBIX €UHUII BelecTBa. PacuéTel o opmynaM XMMUYECKUX COCTMHEHU.

®u3znuecKrue U XUMUYECKUE SBJICHUSA. XUMHUUECKasi peaklus U e€ IpU3HAKU. 3aKOH COXpaHEHUs
MacChl BEIIECTB. XMUMHUYECKUE ypaBHeHHs. Kiaccupukanus XUMHUYECKUX peakuuid (COeTMHEHUS,
pasloKeHHs, 3aMeleHUs, 0OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHUMHYECKOW IMOCYJOW, NpaBWJIaMU paboThl B Ja0OpaTOpuM M MpHUEMAMU
oOparnieHus ¢ 1a00paTOpHBIM 000PYIOBaHUEM, U3YUYCHUE U ONMCaHNE (PU3MUECKUX CBOHCTB 00pa3LoB
HEOpPraHMYECKUX BEIIeCTB, HabmoaeHne (usnueckux (IUIaBJICHHE BOCKA, TassHUE JIbJa, PACTUPAHUE
caxapa B CTYyNKe, KUIIEHWE M KOHJEHCAIlMS BOJbI) U XUMHUYECKHX (FOpEHHE CBEYH, MPOKAIMBAHUE
MEIHOW MPOBOJOKH, B3aMMOJICHCTBHE MeNla C KHUCJIOTOW) sIBIEHUM, HAOMIOJACHHE W OINKCAaHUE
MIPU3HAKOB MPOTEKaHUs XUMHUYECKMX peakluui (pa3jokeHHe caxapa, B3aUMOJICHCTBUE CEpPHOMU
KHCIIOTHI C XJIOpUAOM Oapus, pasioxkeHue ruapokcuna meau (ll) mpu marpeBanuu, B3auMojeiicTBue
xkene3a ¢ pactBopom cosi Menu (1), n3yuenue crmocoOoOB pa3esieHHus] CMECE: ¢ TOMOIIbI0 MarHuTa,
buabTpOBaHUE, BBIMAPUBAHUE, AUCTUIUISIMS, XpoMarorpadus, MPOBEIECHHUE OUYMCTKU MOBAPEHHOU
COJIM, HaOJIIOJICHWE M OINMCAHHWE pEe3YylbTaTOB IMPOBEACHUS OMNbITA, WUIIOCTPUPYIOIIETO 3aKOH
COXPaHEHHUS MACChl, CO3/IaHUE MOJIeJIe MOJIEKY (IIapOCTEPIKHEBBIX ).

Baueiiue npeacraBuTe/ M HEOPraHNYeCKMX BellecTB

Bo3znyx — cmecp razoB. CocrtaB Bo3ayxa. Kuciopox — 327€MEHT M NIPOCTOE BELIECTBO.
Haxoxpaenue kuciopoga B Hpupoje, (QU3MYECKHME W XUMHUYECKHE CBOMCTBa (pEaKIUH TOPEHHS).
Oxcunpl. IIpumenenue kucnmopona. CrocoObl ToNydeHUs Kuclopona B jaboparopuu U
npoMebliieHHocTH. KpyroBopor kuciopona B mnpupoae. O30H — amioTpomnHas MoAU(UKaIMs
KHUCJIOPOJIa.

TemnoBoit  3¢dekT XUMHUYECKOH peakiuu, TEePMOXHUMHUYECKHE YpaBHEHHUS, DHK30- U
SHIOTEPMUUYECKHE peaKuu. TOIUIMBO: yrojib U METaH. 3arps3HEHUE BO3/1yXa, YCUIIEHUE TAPHUKOBOTO
s dexra, pazpyiieHne 030HOBOTO CIIOSI.

Bonopon — anemeHT u mpocToe BemecTBo. HaxoxxaeHue Bojopoaa B Mpupojie, Gu3ndecKkue u
XUMHUYECKHE CBOICTBaA, MPUMEHEHHE, CTIOCOObI nonydeHus. Kucnotsl u conu.

MonsipHbiii 00BEM Ta30B. PacuéThl M0 XUMUYECKUM ypaBHEHUSIM.

®usnueckue cBoiicTBa BoAbl. Boma kak pactBoputenb. PactBopel. HacelmieHHble
HEHACBIIIEHHbIE pacTBOPHL. PacTBOpUMOCTh BelIecTB B Bojae. MaccoBasi J10Jisl BEUIECTBA B PACTBOPE.
Xumuyeckue cBoicTBa BOJbl. OcHoOBaHus. Ponb pacTBOpOB B NPUPOJIE M B KU3HU UEIOBEKA.
Kpyrosopot Bojibl B ipupoe. 3arpsa3HeHue NpupoaHbiX BoJ. OXpaHa U OUYMCTKA MPUPOIHBIX BOJI.

Knaccudukanmss Heopranmueckux coeaumHeHuid. Oxcunpl.  Kmaccudukamuss — OKCHIOB:
coseoOpa3zymonue (OCHOBHBIC, KHCIOTHBIE, aM(OTepHbIE) M HecojeoOpasyromue. Homenkmarypa
okcu0B. u3znueckrne U XMMHUYECKHUE CBOMCTBA OKCUIOB. [lomydeHne okcuoB.



OcHoBanus. Knaccudukamuss ocHOBaHWUM: MIENOYM W HEPACTBOPUMBIE  OCHOBAHUS.
Homenxiarypa ocHoBaHui. @usnuyeckue M XHMMHMYECKHE CBOWCTBAa OCHOBaHMW. Ilomydenue
OCHOBaHMM.

Kucnorel. Knaccuduxamus xucnor. Homenknatypa kucior. Dusmdeckne M XUMHYCCKHE
cBoicTBa KUCIOT. Psin aktuBHOcTH MetaiuioB H. H. bekerosa. [lonydyenue kucnor.

Conu. Homenkinarypa coneil. @u3znueckue u XxuMudeckue cporctsa cosueil. [lonyduenue coneil.

['eneTnyeckas CBSI3b MEXKYy KJIaCCAMH HEOPIaHUYECKUX COECITMHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpeAeNiCeHUEe COAEpKaHMs KHCIOpoJa B BO3AyXe, IOJydeHue, cobupaHue,
pacro3HaBaHME€ M H3Y4YCHHE CBOWMCTB KHUCIIOpOJa, HAONIOIEHHE B3aUMOJICHCTBUSL BEUIECTB C
KHCIIOPOJIOM U YCIIOBUSI BO3HHKHOBEHHSI W MpPEKpalleHUs TOpeHus (moxapa), O3HaKOMIIEHHE C
o0Opa3naMu OKCHIOB M ONHCAaHHE UX CBOWCTB, MOJyYeHHE, COOMpaHUE, paclio3HaBaHHE M H3YyUeHUE
CBOHICTB Bojopoaa (ropeHue), B3ammojelcTBue Bomopojga ¢ okcuaom wmemu (II) (Bo3moxkHO
WCIOJIb30BAaHNE BUJCOMATEPHAIIOB), HAONIOJICHUE OOpa3IOB BEIIECTB KOJUYECTBOM | MOJIb,
UCCIIeIOBaHHEe OCOOEHHOCTEH PACTBOPEHUS BEIIECTB C PAa3NUYHON PACTBOPUMOCTHIO, IPUTOTOBICHUE
pacTBOpPOB € ONPEACIEHHON MAacCOBOWM JOJIEM pacTBOPEHHOIO BEILECTBA, B3aMMOJCHCTBUE BOJBI C
MeTalaMu (HaTpueM M KajbIlieM) (BO3MOXXHO HCIOJb30BAaHUE BHUICOMATEPHANIOB), HCCIEIOBAaHUE
0o0pa3IoOB HEOPraHWYECKHX BEIISCTB PA3JIUYHBIX KJIACCOB, HAONIOACHHE W3MEHEHUS OKPACKU
WHIUKATOPOB B pacTBOpax KHUCIOT M Ienoueil, m3yueHue B3aumojneirictBus okcunma memu (I1) c
pacTBOPOM CEpHOM KHCJIOTHI, KHUCJIOT C MeETalylaMH, peakUui HeWTpanuzanuu, MNOIydeHHE
HEpPACTBOPUMBIX OCHOBAaHUMW, BBITECHEHHME OJIHOIO MeETajla JPYIMM K3 PacTBOpPa COJH, PEILICHUE
AKCIIEPUMEHTAIIBHBIX 3a/a4 1Mo Teme «BakHeiue Kiacchl HeOPraHMUEeCKUX COSTUHEHUNY.

IMepuonuveckuii 3akon u Ilepumoauyeckass cucremMa XxumMu4deckux 3jementoB . H.
MenpeneeBa. Crtpoenne aTroMoB. XuMu4Yeckasi CBsi3b. OKHCIMTEJbHO-BOCCTAHOBHTEJbHBIE
peakuun

[lepBble TOMBITKK KiIacCU(PHUKAUM XUMHUUYECKHX 3JIeMEHTOB. [loHsATHE O Tpymmax CXOIHBIX
3JEMEHTOB (ILIEJTOYHBIE W HIEJIOYHO3EMEIbHBIE METAJIbl, TaJOT€Hbl, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOTEPHBIE OKCUIBI U THAPOKCHIBI.

[lepuonnueckuii 3akoH. Ilepuoanyeckas cucrema xumudeckux snemeHToB [[. . Menneneesa.
Kopotkonepuonnas u mmuHHOnIepuoaHas Gopmbl [leproandeckoil CUCTEMbI XUMUUECKUX DJIEMEHTOB
H. W. Meunneneesa. Ilepuoasl u rpynnbl. DU3UYECKUN CMBICH IOPSAAKOBOIO HOMEpa, HOMEPOB
MepUO/Ia U TPYIIIBI DJIEMEHTA.

Crpoenue atromoB. CoctaB aroMHbIX saep. M3orombl. DnekTpoHbl. CTpoeHUE 3JIEKTPOHHBIX
00oouek aTomMoB mepBbIxX 20 xumuueckux snemeHToB [lepuoanueckoit cucrems Jl. . Mennaeneena.
XapakTepucTuka XMMHYECKOro 3JIEMEHTa Mo ero mnojoxkeHuto B Ilepuommueckoit cucreme . U.
Meneneesa.

3aKOHOMEPHOCTH H3MEHEHUs paJuyca aTOMOB XUMHYECKHUX OHIIEMEHTOB, METAJUIMYECKUX H
HEMETAJUTMYECKUX CBOMCTB MO TPYIIIIaM U MIEPUOIaAM.

3nauenue [lepuoamueckoro 3akoHa u lleprognyeckoil CUCTEMbl XMMUYECKUX DJIEMEHTOB IS
pa3BuUTHS Hayku U npakTuku. [. . MeHneneeB — yu€HbIN U rpak JaHUH.

Xumuueckasi cBs3b. KoBasieHTHast (TIONSpHAST M HETIOJIAPHAs) CBS3b. DIEKTPOOTPUIIATENBHOCTh
XUMHUYECKUX IJIeMEHTOB. lOHHas CBSI3b.

Crenenb okucienus. OKUCIUTEIbHO--BOCCTAHOBUTENbHBIE peakiuu. [Ipoiecchl okucneHus u
BOCCTaHOBJIEHHs. OKUCINUTENIN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenn.

M3y4YeHHe 00paslioB BELIECTB METANIOB U HEMETAJJIOB, B3aUMOJIEHCTBUE THIPOKCHAA LIMHKA C
pacTBOpaMH KHCIIOT U IIEJI0Yed, MPOBEAECHUE ONBITOB, MILTIOCTPUPYIOMINX NPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBUTEIBHBIX pEaKIni (TOpEeHre, PEaKIIUy Pa3I0KEeHUsI, COSTUHEHU).

Mesicnpeomemmunie céasu



Peanu3anus MeXnpeIMETHBIX CBSI3€l IPU U3YyYEHUH XMMHUH B § KJIACCE OCYILECTBIISIETCS Yepe3
HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO--HAYYHBIX IOHATUN, TaK W IOHSATHUH, SBIAIOLIUXCA
CUCTEMHBIMU JJI OTAEJIbHBIX IPEIMETOB €CTECTBEHHO--HAYYHOI'O LIUKJIA.

OOmre ecTeCTBEHHO--HAYYHbIC NMOHSATHUS: HAy4YHBIH (DakT, TMIIOTE3a, TEOpHs, 3aKOH, aHaJM3,
CUHTE3, KJaccHu(UKaIus, IepUOAUYHOCTb, HAOIIOIEHUE, SKCIIEPUMEHT, MOJICIMPOBaHIE, U3MEPEHUE,
MO/JIETIb, SIBJICHUE.

®usuka: Marepus, aTroM, OJEKTPOH, NPOTOH, HEWTPOH, WOH, HYKIWJ, H30TOIBI,
PallMOAaKTUBHOCTb, MOJIEKYIA, SJEKTPUIECKUNA 3apsi]l, BELIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHHE
BELIECTBA, ra3, PU3NYECKUE BEIIUYUHBI, €AMHULIBI U3MEPEHHUs, KOCMOC, TIaHeThl, 3BE3/1b1, CoHIIE.

buonorus: porocunres, npixanue, ouochepa.

I'eorpadus: atmocdepa, rugpocdepa, MUHEpabl, TOPHBIE MOPOJIbI, IMOJIE3HBIE HCKOMAeMBbIE,
TOIINBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTtBo u XuMH4YecKasi peakuust

[Iepuonnueckuii 3akoH. Ilepuoanueckas cucrema xumuueckux 3neMeHToB 1. M. Menneneesa.
CrpoeHne aToMOB. 3aKOHOMEPHOCTH B M3MEHEHMM CBOWCTB XMMHUYECKHX 3JEMEHTOB IEPBBIX TPEX
MIEPUOJIOB, KaJlUsl, KaJbLMS M HMX COCAUHEHUHM B COOTBETCTBUU C IIOJIOXKEHHUEM DHIIEMEHTOB B
[Iepunonnueckoi cucTeMe U CTPOCHUEM MX aTOMOB.

CrpoeHue BemiecTBa: BUIbl XUMHUYECKOW CBSA3M. [HUNBl KPUCTAUIMYECKUX PEIIETOK,
3aBHCHMOCThH CBOMCTB BEILIECTBA OT THIIA KPUCTAIIMYECKON PEIIETKU U BUAA XUMUYECKON CBS3H.

Krnaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKMX BeUIeCTB. XUMUYECKHUE CBOWMCTBA BEIIECTB,
OTHOCSIIIUXCS K Ppa3IUMYHbIM KJIaccaM HEOPraHMYeCKUX COEJUHEHHWI, TIeHEeTHYecKass CBs3b
HEOPraHUYECKHUX BEIIECTB.

Knaccupukanys XUMHUYECKUX pPEaKIUil MO pa3iIMyYHbIM MpU3HAKaM (10 YHMCIy U COCTaBy
YYaCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3(PQEKTy, M0 M3MEHEHHIO CTETEeHEH OKHCIICHUS
XUMHUYECKHUX 3JIEMEHTOB, MO0 OOpaTHUMOCTH, MO YYacTHIO KaTanau3aTopa). JK30- U 3HJIOTEPMHUYECKHE
peakuuu, TepMOXUMUYECKUE YPABHEHHUS.

[TonsitTue o ckopoctu xumudeckod peakiuu. I[loHsTue 00 oOpaTUMbIX U HeoOpaTHMBIX
XUMHMUYECKHUX peakuusax. [IoHATHE O rOMOreHHBIX M IeTeporeHHbIX peakuusax. [loHsaTue o kartamuse.
[TonsiTe o xumHuueckoM paBHOBecuU. DaKTOPHI, BIMSIONIME Ha CKOPOCTh XMMHUYECKOH peakluu U
I0JIO)KEHHE XMMHUYECKOTO PAaBHOBECHSI.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE ~ PEAKIUH,  JJEKTPOHHBIM  OajdaHCc  OKHUCIUTENbHO-
BOCCTAaHOBUTENBbHONW peakiuu. CoOCTaBIEHUE YPaBHEHMH  OKUCIMTEIbHO--BOCCTAHOBUTEIBHBIX
peaxkuuii ¢ UCTIOIb30BaHUEM METO/1a JIEKTPOHHOI0 OajaHca.

Teopust >IEKTPOIUTHYECKON AUCCOLMALMHU. OJEKTPOJINUTBI W HEIJIEKTPONUTHL. KaTHOHBI,
aHUOHBI. MeXaHn3M AMCCOLUAIMN BELIECTB C Pa3IMYHBIMU BUJAAMU XHMHUYECKOW cBs3Hu. CreneHb
nucconyanui. CUIbHbBIE U CIIa0ble 3JEKTPOIUTHI.

Peakuuu umoHHOro oOMeHa. YciOBHS NpPOTEKaHUS peakUuuid HOHHOrO OOMeHa, MOJHbIE U
COKpalI€HHbIE HMOHHBIE ypaBHEHHs peakiuil. CBOWCTBa KHUCJIOT, OCHOBaHWM M COJEH B CBETE
MPEACTABICHUIN 00 JIEKTPONIMTHYECKON aucconuanuu. KauecTBeHHbIe peaknny Ha WOHBL. [loHsATHE O
TUAPOIIU3E COJICH.

Xumuueckuii IKCnepumMeHm:

03HAaKOMJIEHHE C MOJEISAMHU KPUCTAJUIMUECKUX PEIIETOK HEOPTAaHUYECKUX BELIECTB — METAIIIOB
U HeMmeTauioB (rpajgura M anmasza), CIOXKHBIX BELIECTB (XJIOpUJA HaTpHsi), HCCIeI0BaHUE
3aBHCUMOCTH CKOPOCTH XMMHUYECKOH peakiMi OT BO3JEHCTBUS pa3INYHBIX (PAKTOPOB, HCCIIEOBAHUE
ANEKTPONPOBOHOCTH PACTBOPOB BEIIECTB, MpoOIlecca AMCCOIMAIMU KHCIOT, IIelo4Yel u cosei
(BO3MOYKHO HCIIOJIB30BaHKUE BHJIEO MATEPUAJIOB), IPOBEIACHHUE ONBITOB, WILIIOCTPUPYIOIIUX ITPU3HAKU
MPOTEKaHUs PeaKIMii HOHHOTO oOMeHa (0Opa3oBaHHE OcajiKa, BBIJICJICHUE Ta3a, 00pa3oBaHUE BOJbI),
OMBITOB, WJUIIOCTPUPYIOLUIMX MPUMEPHl OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEAaKUUM (TFOpeHHe,
peakuuu pasjoKEHUs, COENMHEHHUs), pPAClO3HAaBaHWE HEOPraHWYEeCKUX BEIIECTB C IOMOIIBIO
KAueCTBEHHBIX PEAKLIUI HA MOHBI, PEIICHNE SKCIIEPUMEHTAJIbHBIX 3a/1a4.



Hemeranibl U X coeMHEHUSs

OOmast xapakTepucTuka rajoreHoB. OCOOCHHOCTH CTPOEHHSI aTOMOB, XapaKTEPHbIE CTEHNEHH
okucineHus. CrpoeHue M (U3NYECKHE CBOICTBAa MPOCTHIX BEIIECTB — TaJlOTeHOB. XHUMHYECKHE
CBOWCTBA Ha TmpuMepe xJopa (B3aUMOJCHCTBHE C MeETaUllaMH, HEMeTaJUlaMHu, IIeJI0YaMu).
Xnoposojopos. CossiHas KMCI0Ta, XMMUYECKHE CBOMCTBA, MOTydeHue, puMeHeHue. [lelictBue xiaopa
U XJIOPOBOJIOPO/Ia HA OPraHU3M YeJoBeKa. BaskHelmume XI0puapl M UX HaX0XKIEHUE B IPUPOJIE.

OOmas  xapakrepuctuka 37eMeHTOB  VIA-rpynmbl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKkTepHbIe CTeNeH! oKkucieHusi. CTpoeHue u (pru3nyeckre CBOMCTBA MPOCTHIX BEIIECTB — KMCIOPOAA
U cepbl. AIIOTpOnHbIE MOAM(UKALMK KUCIOpoJa M cepbl. XHMMHUYECKHE CBOWCTBA CEpBHI.
CepoBoniopoJi, cTpoeHHe, (pU3MUECKUEe U XUMHUYECKUe cBOicTBa. OKCHIBI Cepbl KaK MpEeACTaBUTEIH
KUCIOTHBIX OKcuaoB. CepHas Kucinora, (U3MYECKHe W XHMHUYECKMe CcBoilcTBa (oOmme Kak
MPEJCTaBUTENS KJacca KHUCIOT M crenuduueckue). XUMHUYECKHE PEaKIMH, JIeKAllie B OCHOBE
IIPOMBILIJICHHOT'O CIIoco0a MotyyeHust cepHoil kucnotel. [Ipumenenue ceproit kuciaotel. Conu cepHOi
KHCJIOTBI, KAUeCTBEHHAsI peaklus Ha cynabgaT-uoH. HaxoxeHune cepsl U €€ COeTUHEHUH B TIPUPOJIC.
XUMHUYECKOE 3arpsi3HEHUE OKpPYKAIOLIeH CpeAbl COEIUHEHUSAMU cepbl (KUCIOTHBIE JIOKAH,
3arpsi3HEHUE BO3/yXa U BOAOEMOB), CIOCOOBI €0 MPEIOTBPAIICHHUS.

OOmast  xapakrepucThka 3i1eMeHTOB VA-rpynnbl. OcoO€HHOCTHM  CTPOCHHMsSI  aTOMOB,
XapaKTepHbIE CTEMCHW OKUCIIEHUS. A30T, paclpoCTpaHEeHHE B NpUpoze, (pu3muecKkue M XUMHUYECKHUE
cBoiictBa. KpyroBopor a3ora B mpupone. AMMuak, ero (usuueckue M XMMHUYECKHE CBOWCTBA,
noiydyeHne u npumMeHenne. Comu aMMOHUS, UX (U3NYECKAE U XMMUYECKHE CBOWCTBA, IPUMEHEHHE.
KayecTBeHHast peakuuss Ha HMOHBI aMMOHHsS. A30THas KucJoTa, €€ TMojdydyeHue, (U3n4eckue u
XMMHAYECKHe CBOWCTBa (0OmMe Kak NpEeACTaBUTENs Kiacca KHCIOT M cheruduyeckue).
Vcnonb3oBaHue HUTPATOB U COJIEH aMMOHHUSI B KauecTBE MHHEpaJbHBIX ynoOpeHuil. Xumndeckoe
3arps3HEHUE OKPYXKAIOMIEH Cpelbl COSAMHEHUSIMH a30Ta (KUCIOTHBIE JOXKIH, 3arps3HEHHUE BO3IyXa,
nmouBsl 1 BojmoéMoB). dochop, amnorponubie Mogudukanuu dochopa, pu3HUECKHe U XUMHYCSCKUE
cBoiictBa. Okcua docdopa (V) u dochopnas kucnora, pumdeckue U XUMUUYECKHE CBOWCTBA,
nony4yenue. McnonpzoBanue ¢pocdaroB B KauecTBe MUHEPAIBHBIX YA00pEHUIA.

O6mass  xapaktepuctuka ds1aeMeHTOB |VA-rpynnel. OCOOEHHOCTHM  CTpPOEHHUSI aTOMOB,
XapaKTepHbIe CTENEHU OKHUCIIEHUs. YTIEpO, ajUIOTPOIHble MOAW(DUKAIMHM, pPACIpOCTPaHEHUE B
npupojie, puznyeckue M XUMUYECKHE CBOMCTBA. AjncopOuusa. KpyroBopor yriepoma B THpupo/e.
Oxcunpl yriepoaa, UX (u3nyeckre M XMMHYECKHE CBOICTBa, JeMcTBHE Ha JXKUBbIE OpPraHU3MBI,
MOJy4YeHHe M TMPHUMEHEHHE. JKOJIOTHYeCKHe TMpOoOJeMbl, CBsi3aHHbIE ¢ okcumoM yriepoma (1V),
TUIOTE3a I100aJIbHOr0 MOTEIUIEHUs KJIMMaTa, MapHUKOBBIHM 3¢ dekT. YronbHas KucioTa u e€ coiu, Ux
¢usnveckne W XHWMHUYECKHE CBOICTBA, IMOJydeHHEe M TpuMeHeHne. KauecTBeHHas peakuus Ha
KapOoHaT-MoHBL. Vcmonp3oBaHue KapOOHAaTOB B OBITY, MEIUILMHE, MPOMBIIIJIEHHOCTH M CEJIBCKOM
XO35HCTBE.

[lepBoHauabHBIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COEAMHEHUSX yriepoja (MeTaH,
9TaH, OTHWIEH, aleTHJIeH, J3TaHOJ, TJHIEPHUH, YKCYCHas KHuCIoTa). [IpupoaHble HMCTOYHHKH
YIJIEBOAOPOIOB (YroJib, MPUPOAHBINA Ta3, HeTh), MPOIYKTH MX MepepadboTKu (OCH3MH), UX pPOJIb B
OBITY ¥ TPOMBIIUIEHHOCTH. [TOHATHE 0 OMOTOTHYECKH BaKHBIX BEIIECTBAX: JKUPAX, OCIIKAX, YIIIeBOAaX
— M WX POJM B XHU3HM 4YeloBeka. MarepuaabHOE €IMHCTBO OPraHMYECKUX W HEOPraHMYeCKHX
COEIMHEHU.

Kpemuuii, ero gusnueckne U XMMUYECKHE CBOMCTBA, MOTydyeHUe U npuMeHeHue. CoennHeHNs
KpeMHusi B mpupone. OOmue npencraBienus o0 okcuae kpemHus (IV) u kpeMHueBoil kuciore.
Cunukarel, UX MCIIOJIb30BaHKUE B OBITY, B IPOMBIIUIEHHOCTH. BajkHelIne cTpouTebHbIe MaTepUalIb:
KepaMHKa, CTEKJIO, IIeMEHT, OeTOoH, ene300eToH. I[IpobGraembr 0e30macHOTO HCMOIB30BAHUS
CTPOUTENIbHBIX MaTE€PHUaIOB B TIOBCEAHEBHOM KHU3HHU.

Xumuueckuii IKcnepumenm:

u3yuyeHue oOpa3l0B HEOPraHUYECKHUX BEILIECTB, CBOWCTB COJIIHOM KHCIOTBI, IpOBEIEHHUE
KAayeCTBEHHBIX PEAaKLMH Ha XJOPHA-MOHBI M HAONIOJEHHE NPU3HAKOB HUX IPOTEKAHUS, OIBITHI,
oTpaxkaromue (pU3MUEeCKHe W XUMHUYECKHE CBOWCTBA TaJIOTEHOB M HMX COEAWHEHHH (BO3MOXKHO



WCIIOIb30BaHUE BHUICOMATEPUATIOB), O3HAKOMJICHHE C O0Opa3laMu XJOpUI0B (TaJIOTCHHUIOB),
O3HaKOMJICHHE ¢ oOpa3maMu ceppl H €€ COCIMHEHMAMH (BO3MOXKHO  HCIIOJIb30BaHUE
BUJICOMATEpPHANIOB),  HaOJIoJleHWe  mpolecca  oOyrnmuMBaHMsA —~— caxapa  NHOJ  JeWcCTBUEM
KOHIICHTPUPOBAHHOW CEpHOW KHUCIIOTHI, W3yuY€HHE XHMHYECKHX CBOWCTB pa30aBICHHOW CepHOU
KHCIIOTBI, MPOBEACHHE KAueCTBEHHOW peakuuu Ha Cyiab(haT-HOH MU HAOMIOJCHHE IpU3HaKa e&
NPOTEKaHMs, O3HAKOMIJIGHHME C (DU3MYECKHMMM CBOWCTBAMH a30Ta, (ochopa W UX COCIUHEHUH
(BO3MOXHO HCIIOJB30BAaHUE BHUICOMATEPUATIOB), 0Opa3laMud a30THBIX U (PocPopHBIX yHOOpEHUH,
noJjiy4eHue, coOupaHue, pacro3HaBaHUE W M3YYEHUE CBOMCTB aMMHAaKa, MPOBEACHUE KaYeCTBEHHBIX
peakuuii Ha UOH aMMOHHMS U (hocdaT-HOH U U3ydyeHUE NMPU3HAKOB UX MPOTEKaHUs, B3aUMOJICICTBHE
KOHLEHTPUPOBAHHON a30THOM KHCIOTHI C MeEAb (BO3MOYKHO HCIOJIb30BAaHUE BUAECOMATEPHUAIIOB),
U3Y4YeHHE MOJeNiel KPUCTAJUIMYECKUX pemEToK anmMasa, rpadura, QyinepeHa, 03HAKOMIICHHE C
MPOIIECCOM  aJICOPOLIMU  PAcTBOPEHHBIX  BEIIECTB AKTHBHUPOBAHHBIM YIIEM M yCTPOMCTBOM
MPOTUBOra3a, MOJy4YyeHHe, COOMpaHHe, paclO3HaBaHME U H3YYCHHE CBOMCTB YIJIEKUCIIOTO rasa,
IIPOBEJICHUE KAuECTBEHHBIX peakUuil Ha KapOOHAaT M CUJIMKAT-HOHBI U U3YYEHHE IPU3HAKOB HX
MPOTEKaHUs, O3HAKOMJIEHWE C  MPOAYKIMEH  CWIMKATHOM  IMPOMBIIIJIEHHOCTH,  pEIICHUE
AKCIIEPUMEHTAJIBHBIX 33a4 110 TeMe «BakHel1e HeMeTallIbl U X COeIUHEHUS.

MeTtaJuibl M UX COeIMHEHUS

OO0mas XxapaKTepUCTHUKAa XUMHUYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHUU HX IOJIOKEHUS B
[lepuonnueckoii cucteme xumuueckux snemeHToB JI. . MenaeneeBa u crpoenus atomoB. CTpoeHue
MeTaJJIOB. MeTayuinyeckas CBsI3b U MeTa/NInYecKasi KpUCTAIIIMYECKasl peIETKA. DIEKTPOXUMHUECKUN
psan HampsbkeHud MetayuioB. Dusnueckue M XHUMHUYECKHE CBOMCTBa MeTayuioB. OOmue crnocoOsl
1oJIydyeHus: MeTasuioB. [IoHsATHE 0 KOPPO3UH METAIIIOB, OCHOBHBIE CIIOCOOBI 3aIMTHI UX OT KOPPO3HH.
Crnnagsl (CTallb, 4YyT'YH, JIOPATIOMUHUMN, OpOH3a) U UX MPUMEHEHHUE B ObITY U MPOMBIIIIEHHOCTH.

[[lenounble MeTamibl: noJjioxkenue B Ilepuoandeckoir cucreme Xxumuyeckux snemeHToB . U.
MenpeneeBa, CTpoeHUE MX aTOMOB, HaxoxkJaeHue B npupone. Ousznueckne u XUMHUYECKHE CBOWCTBA
(Ha mpumepe HaTpusi U Kaiusi). OKCUIBI U TUAPOKCHIBI HAaTpusi U Kanus. [I[puMeHeHHe MIeTOYHbIX
METaJUIOB U UX COETMHEHUM.

[Ileo4yHO3eMENBHBIE METAJUIBl MarHuil M KalbUui: nosiokeHue B llepumonnueckoin cucreme
xumuueckux osnemeHToB J[. M. MengeneeBa, CTpoeHME HX aTOMOB, HAaxOXKICHHE B IPHUPOJE.
dusnyueckrue U XMMUYECKHUE CBOMCTBA MarHus M Kaublus. BaxkHeilmue coeqnHeHUsT Kaablinus (OKCH]I,
THJIPOKCU, cOIH). JKECTKOCTH BOJIBI U CIIOCOOBI €€ yCTpaHEHHS.

Amomunuil: mnonoxkenue B llepuommueckoi cucreme Xumudeckux dyemeHtoB [ .
MenpeneeBa, CTpOEHHME aTOMa, HAXOXAECHHE B Ipupoae. PU3NYECKHE M XUMUYECKHE CBOWCTBA
amoMuHMs. AM(OTEpHbIE CBONCTBA OKCHJIa U THIPOKCH]IA AIIFOMUHHSL.

Kenezo: nonoxenne B Ilepuoanueckoil cucreMe xumuueckux sneMmeHtoB J[. M. Menpaeneesa,
CTpOEHHE aToMa, HaxoJeHue B npupozae. Ousnueckue U XUMHUYECKUE CBOWCTBa xene3za. OKCuupbl,
ruapokcuabl u conu xenesa (1) u sxenesa (111), ux cocras, cBoiicTBa u Mmony4eHue.

Xumuueckuii IKCnepumMeHm:

O3HaKOMJICHHE ¢ oOpa3llaMd METAIJIOB M CIUIaBOB, MX (PU3UYECKHMMH CBOWCTBAMHU, U3YYCHUE
pe3yIbTATOB KOPPO3HH METALIOB (BO3MOXXHO WCIIOJIB30BAaHHWE BHJICOMATEPHAIOB), OCOOEHHOCTEH
B3aMMOJICHCTBUS OKCHJIA KAIBIHSI U HATPHUS C BOJOW (BO3MOXKHO HCIIOJIH30BAHHE BHUICOMATEPHAIIOB),
HCCIIeIOBaHNE CBOMCTB JKECTKOM BOJBI, Ipollecca TOPEHHUs XKelle3a B KHUCIOpoAe (BO3MOXHO
WCIOJIb30BaHUE BHUICOMATEPUAIOB), MPU3HAKOB MPOTEKAHHS KAYECTBEHHBIX pEaKIMii Ha HWOHBIL:
MarHus, KajbIus, aTlFOMUHUS, IIMHKA, Kene3a (1) u xenesza (111), menu (I1), HaGmroaeHne u onucaHue
MPOLIECCOB OKpAILIMBAHUS IJIaMEHW MOHAMHU HATpHUA, KalIMs U KaJlblMs (BO3MOXHO HMCIOJIb30BaHHUE
BUJIEOMATEPHAIIOB), HCCieI0BaHUE aM(OTEPHBIX CBOMCTB THUIPOKCHJA ATIOMHHMS U THAPOKCHIA
LIMHKA, pEelIEHUE IKCIIEPUMEHTAIbHBIX 33/1a4 10 TeMe «BakHeilre MeTaabl U UX COCIUHEHUS.

XuMHus M OKpyKamoLmas cpeaa

BemectBa M marepuasibl B IIOBCEJHEBHOH JHM3HU YeJIOBEKa. be3omacHoe HCIONb30BaHUE
BELIECTB U XUMUUECKHX peakiuii B ObITy. [lepBas moMoIIb Npu XUMUYECKUX 05KOTax U OTPaBICHUSX.



XUMUYECKOe 3arpsi3HEHUE OKpyKawlled cpeasl (mpeaenbHas OOMYCTUMas KOHIICHTPAIHs
Bemiects, nanee — [1JIK). Ponb Xxumuu B pemieHuu 3KOJIOTHISCKUX MTPOOIIeM.

Xumuueckuii IKcnepumenm:

u3yudeHne o0pas3IoB MaTepHajoB (CTEKIIO, CIUIaBbl METAJUIOB, TOJUMEPHBIC MATEPHAIBI).

Meosicnpeomemnvwie ceasu

Peanuzarust MeXXIpeIMETHBIX CBSI3€U MPU U3YUYEHUU XUMUU B 9 KJlacce OCYIIECTBIISIETCS Yepes
UCIIOJIb30BaHHWE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX NOHATUN, TaK U TOHATHH, SBISIOLIUXCA
CHUCTEMHBIMU JUISl OTACJIBHBIX MPEIMETOB ECTECTBEHHO--HAYYHOr'0 LIMKJIA.

OO1Iue ecTecTBEHHO-HAYYHbIE TOHATHSA: HAay4dHbIM (akT, TUIIOTe3a, 3aKOH, TEOpHUs, aHAIU3,
CUHTE3, KIacCH(UKAIUs, IePUOTUIHOCTb, HAOIIOIEHUE, IKCIIEPUMEHT, MOJICTHPOBAHUE, H3MEPEHNE,
MO/JIETIb, SIBJICHUE, TAPHUKOBBIN 3(DPeKT, TEXHOTIOTUsI, MaTepPHAIIbI.

®usuka: Marepus, aToMm, DJJEKTPOH, NPOTOH, HEWTPOH, WOH, HYKIUI, H30TOIIbI,
PaaNOAKTUBHOCTb, MOJIEKYJA, AIEKTPUUYECKUN 3apsij, MPOBOJHUKH, MOIYIPOBOJIHUKH, TUIIEKTPUKH,
(OTOdNIEMEHT, BEIIeCTBO, TeNO, OOBEM, arperaTHoe COCTOSIHME BEIIecTBa, Tra3, pPacTBOp,
PacTBOPUMOCTD, KpUCTAITUYECKasT PEIIETKa, CIUIaBbl, (PU3HMUECKUE BEIUYHHBI, SAMHUIIBI U3MEPEHUS,
KOCMHUYECKOE IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢orocunres, abixanwe, Ouochepa, HKOCHCTEMa, MHUHEpalbHbIE YIOOPEHHUS,
MHKPOIJIEMEHTHI, MAKPO3JIEMEHTBI, IUTATEIbHbBIC BEIIECTBA.

I'eorpadus: atmocdepa, rugpocdepa, MUHEpabl, TOPHBIE MOPOJIbI, MOJIE3HBIE HCKOMAaeMbIe,
TOIUIUBO, BOJHBIE PECYPCHI.



TemaTnyeckoe NIAHUPOBAHUE € YYETOM NMPOTPAMMbI BOCIIMTAHUS

Temaruueckoe MmiIaHUPOBaHUE IO XUMHH 7151 8-9 KIacCOB COCTABIEHO ¢ YU€TOM paboueil mporpaMmsl
BocnUTaHus. BocrnuTaTenbHbli MOTEHIMA JAaHHOTO y4eOHOro mpeaMeTa 00ecreunBaeT peaanu3aluio
CJIEYIOIIUX IIeJIeBbIX MPUOPUTETOB BocnuTanus oOydatomuxcs O0O:

1. Pa3Butne OEHHOCTHOI'O OTHOICHHUSA K IPUPOJAEC KaK HICTOUYHHKY KU3HHU HA 36MHC, OCHOBE CaMoOro €¢

CYLICCTBOBAaHUA, Hy)KI[aIOH_IGfICSI B 3alIUTC U TOCTOIHHOM BHUMAHUU CO CTOPOHBI YCJIOBCKA

2. PazButne OEHHOCTHOIO  OTHOIICHHA K

oOecrnieunBaroIieMy Oyayiee dYeloBeKa, Kak pe3yjabTaTy KpONOTIMBOrO, HO

y4e0OHOro Tpyaa.

3. PazBuTtne HEHHOCTHOI'0O OTHOHICHUS K TPYyAY KaK OCHOBHOMY CHOCO6y JOCTHIXKCHUA XKHU3HCHHOI'O

6narononyq1/151 YCJIOBCKA, 3aJI0ry C€ro YyCHIceuHoro HpO(I)CCCI/IOHaJIBHOl"O CaMOOIIPCACIICHUA U

OIYICHHA YBEPCHHOCTHU B 3aBTPAIIHCM OHE.

3HAaHUAM  KakK

MHTEIJICKTYyaJbHOMY  pecypcy,
YBJIEKATEJILHOTO

8 kiacc
Ne Ha3Banue pa3zgena KoandecTBoO 0P OP
4acoB
1 | Pasmen 1. [IlepBoHauambHBIE XUMHUYECKHE 20 bubmmorexa LIOK
OHSITHS https://m.edsoo.ru/7f41a636
2 Paznen 2. Baxneime npeacTaBuTenu 30 bu6mmnorexa IIOK
HEOPraHMYECKUX BEIECTB https://m.edsoo.ru/7f41a636
3 |Pazmen 3. Ilepmonuueckuif  3aKoH 18 Butmmorexa LIOK
[Tepuonnueckas cucrema XUMHYECKHUX https://m.edsoo.ru/7f41a636
anementoB  J[.MI. Mengeneesa.  crpoeHue
aToMOB. Xwumuueckasi CBs3b. OKHCIHTENHHO-
BOCCTAaHOBUTEJIbHBIE PEAKIIUU
4 | Beero
68
9 kiaacc
Ne Ha3Banue pa3nena KouunyecTBo 20P LHOP
JacoB
1 Paznen 1.BemecTBa 1 XUMHUYECKHE PEAKIIUH. 20 bubmmorexa LIOK
https://m.edsoo0.ru/7f41a636
2 | Hemeraminbl 1 UX COeqUHEHUS 25 bub6anorexa LIOK
https://m.edsoo0.ru/7f41a636
3 | Merauisl ¥ UX COEIMHEHUS 17 Bubimorexa LIOK
https://m.edsoo.ru/7f41a636
4 | Xumus 1 OKpy>Karolas cpea 3 bu6miorexa LIOK
https://m.edso00.ru/7f41a636
Bcero 68
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