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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMyHOCTHBIE pPE3yabTaThl OCBOCHHS MPOrpaMMBbl OCHOBHOTO OOIIETro
00pa30BaHMsI JIOCTUTAIOTCSA B XO0Jl€ OOY4YEHMs] XUMUHU B €JUHCTBE y4eOHOH U
BOCIIUTATEIbHOM  JAESITENBHOCTU B  COOTBETCTBUM €  TPaJULUOHHBIMU
POCCHUHCKUMHU COLIMOKYJIBTYPHBIMH M JyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMH,
NPUHATHIMU B OOIIECTBE MpaBWIAMH M HOPMaMU MOBEACHUS M CIIOCOOCTBYIOT
IpolLeccaM CaMOIO3HAHMS, CAMOPA3BUTHS U COLIMATIN3ALUU 00yYarOIIUXCS.

JINYHOCTHBIE  pe3yNbTaThl  OTPAXXalOT TOTOBHOCTh  OOYyYaromIMXcs
PYKOBOACTBOBATbCS CHUCTEMOW TMO3WTUBHBIX IICHHOCTHBIX OpPHUEHTAIMUA U
paciiMpeHne OmbITa AEITeIHbHOCTH Ha €€ OCHOBE, B TOM YHCIIE B YaCTH:

1) naTpHOTHYECKOTO BOCTIMTAHMS

[EHHOCTHOTO  OTHOIIEHHUS K  OTEYECTBEHHOMY  KYJIbTYPHOMY,
UCTOPUYECKOMY U HAYYHOMY HACJIEIWI0, MOHMMAaHUS 3HAYCHUS] XUMHYECKOH
HAyKH B KU3HU COBPEMEHHOTO O0IIeCTBa, CIOCOOHOCTH BIAAETh JOCTOBEPHOMN
uHpopManuel o TNepedoBbIX AOCTIKEHUSAX U OTKPBITUAX MHUPOBOM U
OTE€YECTBEHHOM XHWMHH, 3aWHTEPECOBAHHOCTH B HAy4YHBIX 3HAHUAX 00
YCTPOMCTBE MUpa U OOIIECTBA;

2) rPaKIaHCKOT0 BOCTIMTAHUS

OPEJCTaBICHUS O COLMUAIBHBIX HOPMax M MpaBUiIaX MeEXINYHOCTHBIX
OTHOIIEHWH B  KOJUIGKTMBE, KOMMYHUKATHBHOM  KOMIIETEHTHOCTH B
OOLIECTBEHHO IMOJIE3HOM, y4eOHOMCCIIE0BATENbCKOM, TBOPUECKOW M JPYrUX
BUAX JESITENbHOCTH, TOTOBHOCTH K pa3HOOOPa3HON COBMECTHOM NIeATEIHbHOCTH
IpY BBIIIOJHEHUH y4€OHbIX, [I03HABATEJIbHBIX 33J1a4, BHIMOJIHEHUN XUMUUECKUX
HKCIIEPUMEHTOB,  CO3JJaHUM  y4eOHBIX  MPOEKTOB,  CTpPEMJIEHUS K
B3aMMOIIOHUMAHWI0 M  B3aUMOINOMOIM B  TMpolecce ATOM  ydueOHOM
JESITeNFHOCTA, TOTOBHOCTU OIIEHMBATh CBOE TOBENEHHWE W TOCTYIMKH CBOUX
TOBAPUIIEH C MO3ULMKU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS
ITOCJIEACTBUAN ITOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMSA:

MHUPOBO33pEHUYECKHE NPEICTABICHUS O BEIIECTBE U XUMUYECKONW pEaKIIny,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U COCTaBIISIOLINE
OCHOBY JIJIsl TOHMMaHUS CYIIHOCTH Hay4YHON KapTHHBI MUPA, IPECTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSA MPHUPOJbI, B3aMMOCBSA3SIX YEIIOBEKA C
OPUPOJHON CPeNloil, O poJii XMMHHU B IO3HAHUU 3TUX 3aKOHOMEPHOCTEH;



MO3HABaTEIbHbIE MOTHBBI, HANPABJICHHbIC HA TMOJYYCHHE HOBBIX 3HAHUU
M0 XWMHH, HEOOXOIMMbIe [JIsi OOBSICHEHUS HaOJII0JaeMbIX TMPOIECCOB H
ABJICHUI, MO3HABATENbHOM, MH(POPMALIMOHHON M YUTATENbCKON KYJIbTYpPbI, B
TOM YHCJE HABBIKOB CaMOCTOATEIbHONM paldOThl € Y4E€OHBIMM TEKCTaMH,
CIPABOYHOM  JUTEPATypOM, JOCTYINHBIMH  TEXHUYECKHUMHU  CpPEICTBAMU
MH(GOPMAIIMOHHBIX TEXHOJIOTH;

UHTEpeC K OOYYEHUIO U IMO3HAHMIO, JIFOOO3HATENBbHOCTh, TOTOBHOCTh U
CIOCOOHOCTh K C€aMOOOpa30BaHMIO, MPOEKTHOW U  HCCIEA0BATENbCKON
JeSITeNbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBI€HHOCTH U YPOBHS 00y4YEeHHS B
JIaJIbHEUIIIEM;

4) opMHpPOBaAHUS KYJIbTYPHI 310POBbSI:

OCO3HAHHME LIEHHOCTU S>KM3HU, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY
3JI0pOBBIO, YCTAHOBKM Ha 370pOBbIN 00pa3 >KU3HU, OCO3HAHUE IOCIEACTBUN U
HENpUATHE BPEAHBIX NPUBBIYEK (YMOTPEONCHUS alKOrojis, HapKOTHUKOB,
KypeHHUsi), HEOOXOIAMMOCTH COOJIIOJIEHUs MpaBuil  OE30MACHOCTH  MpH
oOpallleHHH ¢ XUMUYECKUMHU BEIIECTBAMU B OBITY U peaibHOU KU3HH;

5) TpyA0BOr0 BOCIIMTAHUSI:

MHTEPEC K MPAKTHUYECKOMY HM3YYEHHUIO Mpodeccuil U TpyAa pa3IudHOro
poJla, yBaXK€HUE K TPYJy U pe3yjbTaTaM TPYIOBOM NEATEIbHOCTH, B TOM UUCIE
Ha OCHOBE MPUMEHEHHS MPEAMETHBIX 3HAHUW MO XUMHUHU, OCO3HAHHBIN BBHIOOD
UHANBUIYaTbHON TPAeKTOPUM TPOAOKEHUST 00pa3oBaHUS C  Y4ETOM
JUYHOCTHBIX UHTEPECOB U CLIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX NHTEPECOB U
noTpeOHOCTEH, ychnemHod MpodheCCHOHATIBHOM JEATeIbHOCTH U Pa3BUTHS
HEOOXOJIMMBIX YMEHHI, TOTOBHOCTb aJalTUPOBAThCS B MNPOodecCUOHATHHOM
cpene;

6) 3KOJIOrM4eCKOro BOCIUTAHMA:

AKOJIOTHYECKHU 11€J1eCO00pa3HOE OTHOUIEHUE K MPHUPOAE KaK MCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIlIeCTBOBAHUS, TIOHUMAHUE IIEHHOCTHU 370POBOTO
u Oe3omacHoro obpasza >KW3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
Gu3HIEeCKOMY U TICUXUYECKOMY 3/I0POBBIO, OCO3ZHAHHUE IIEHHOCTH COOJIOICHUS
npaBuwil O€30MacHOrO TMOBEJEHUS MpU paboTe C BEIIeCTBAMH, a TaKXe B
CUTYaIUSIX, YTPOKAIOIINUX 3/IOPOBBIO U KU3HU JIIO/ICH;

CIIOCOOHOCTH MPUMEHATH 3HAHUS, MTOJIy4aeMble PU U3YYEHUU XUMUH, IS
pemieHus 3a1ay, CBSI3aHHBIX C OKPYXAWIIEH NPUPOIHOM CpENoH, Ui
MOBBIILIEHUS YPOBHS 3KOJIOTMYECKOW KYJIbTYPhl, OCO3HAHHS TIJI00ATBHOIO
XapakTepa SKOJOTMYECKHX MpoOJeM U IMyTed HX pEIIeHHUs MOCPEICTBOM
METOJIOB XMMHH, 3KOJIOTMYECKOI'0 MBIIUICHNS, YMEHUS PYKOBOJCTBOBATHCS UM
B [TI03HABATEIBbHONW, KOMMYHUKATUBHOM U COLMATIbHOM ITPAKTHKE.

METAINIPEIJMETHBIE PE3YJIBTATDI



B cocrtaBe MmeranmpenMeTHBIX pe3YyJIbTAaTOB BBIJIEISIOT 3HAUYUMBIC JIJIS
dbopMUpOBaHUS MUPOBO33PEHHUS OOIICHAYYHBbIE TOHATHS (3aKOH, TEOpHs,
MPUHIMUI, TUNOTe3a, (aKT, CUCTEMa, NPOLECC, SKCHEPUMEHT U JpYroe.),
KOTOpbIE HCIIONB3YIOTCA B €CTECTBEHHO-HAY4YHBIX YYEOHBIX MpeAMeTax u
MO3BOJISIIOT HAa OCHOBE 3HAHMM M3 HJTUX TNpeIMeToB  (HopMupoBarth
IIPE/ICTABICHUE O LEJOCTHOW HAay4YHOM KapTUHE MHUpPA, U YHHBEPCAJIbHBIE
yueOHble JaeicTBUS (TO3HABaTEIbHbIE, KOMMYHHMKAaTUBHBIE, PErYJATHBHbBIE),
KOTOpblEe 00ecrneuynBaroT (POPMUPOBAHUE TOTOBHOCTH K CaMOCTOATEILHOMY
IUIAHUPOBAHUIO U OCYIIECTBIECHUIO yUeOHON AESITEIbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIEe AelCTBUSA

ba3oBble Jjornyeckue 1efcTBUA:

YMEHHS UCIOJIb30BaTh MPUEMBI JIOTUUYECKOTO MBILUIEHUS! NP OCBOCHHUH
3HAHMI: PACKPBIBaTh CMBIC XUMHUUYECKUX MOHITHH (BBIACIATh UX XapaKTEPHbIE
MIPU3HAKH, YCTAHABIMBATh B3aUMOCBA3b C IPYTUMHU MOHATHIMU), UCIIOJIB30BaTh
MOHATHS ISl OOBSICHEHUS OTAENBbHBIX (DAKTOB M SIBJICHUI, BBIOUPATh OCHOBAHUS
U KpUTepUHU JUIsl KIacCU(PUKAIMM XUMHUYECKHX BEIIECTB W XMMHYECKHUX
peakinii, yCTaHaBIMBATh MPUYMHHO-CICACTBEHHBIE CBS3U MEXIY OOBEKTaMU
U3Y4YEHUS, CTPOUTH JIOTMYECKHE PACCYKIAEHUS (MHIYKTUBHBIE, JEIYKTHBHbBIE,
10 aHAJIOTHH), AEJIaTh BHIBOABI U 3AKIIOYCHHUS;

yMEHHE MPUMEHSTh B TMPOIECCe IMO3HAHWS TMOHATUA (TPEeIMETHbIE U
METanpeJMETHbIE), CUMBOJIIMYECKHE (3HAKOBBIE) MOJIEIH, HCIOJIb3yEMbIE B
XUMHUH, MpeoOpa3oBbIBaTh MIMPOKO NPHUMEHSEMBbIE B XHMHH MOJEIbHBIE
MIPEICTABICHUS — XUMUYECKHUM 3HAK (CUMBOJI 3JIEMEHTA), XUMHUYecKasi opmya
U ypaBHEHUE XUMHUYECKON pEeakIMu — MPHU PEIICHUH y4eOHO-TI03HABATEIbHBIX
3aa4, C y4€TOM OTUX MOJEIBHBIX MPEACTABICHUN  BBIABISATH U
XapaKTepH30BaTh CYIIECTBEHHBIE MPH3HAKA HM3y4aeMbIX OOBEKTOB —
XUMUYECKUX BEIIECTB M XUMHUYECKUX  peakIui, BBIABIATH  OOIIME
3aKOHOMEPHOCTH, MPUYUHHO-CJIEJCTBEHHbIE CBSI3M W MPOTUBOPEYUS B
M3Y4aeMbIX IIPOLIECCAaX U SIBJICHUSX.

Ba3oBble uccienoBaTeabcKme 1eiiCTBUSA:

YMEHHUE UCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHl B KAYECTBE MHCTPYMEHTA
MO3HAHUS, a TAaKXK€ B KA4eCTBE OCHOBBI JUIsl (DOPMUPOBAHUS TUIOTE3BI IO
IIPOBEPKE MPABUIIBHOCTU BBICKA3bIBAEMBIX CYKIECHUN;

MPUOOPETEHUE ONBITA MO IUIAHUPOBAHUIO, OPTaHU3ALMH U MPOBEICHUIO
YUEHUYECKHX SKCIEPUMEHTOB, YMEHHE HaOoJaTh 3a XOJO0M Mpolecca,
CaMOCTOSITETILHO MPOTHO3UPOBATH €T0 Pe3yibTaT, (OpMYIHPOBATH 000OIICHUS
U BBIBOJBI MO PE3yJbTAaTaM MPOBEIEHHOTO OIbITA, UCCIEAOBAHUSA, COCTABIATh
OTYET O MpOJIETaHHOU padore.

Pabora ¢ unpopmanueit:



yMEHHE BbIOMpATh, AHATU3UPOBATH W HHTEPHPETUPOBATH WH(OOpPMAIUIO
pasNUYHBIX BUAOB U (GOPM TIPEACTABJICHUS, IMOJIy4aeMyl0 M3 pPa3HbIX
HMCTOYHUKOB (HAYYHO-TIONMYJISIpHAS JIMTEpAaTypa XUMHUUYECKOTO COJECpPKaHMUS,
CIIpaBOYHBIE MOCOOUsA, pecypchl VHTepHeTa), KPUTHYECKH OLICHUBATH
IPOTHUBOPEYUBYIO M HEIOCTOBEPHYIO HHPOPMALIUIO;

YMEHHE MPUMEHSThH PA3IuYHbIe METOJIbI U 3alPOCHl MPH MOUCKE U OTOOpE
MH(pOpPMAIIMM U COOTBETCTBYIOIIUX JTAHHBIX, HEOOXOJUMBIX ISl BBIMOTHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a/1au ONPEACIEHHOTO TUTIA, TPUOOPETECHUE OMbITA
B 00JIAaCTH HUCIIOJIb30BaHUSI MH(POPMAIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHA,
OBJIQJICHUE KYJbTYpOl AKTUBHOI'O UCIIOJIb30BAHUSI PA3JIMYHBIX IMOMCKOBBIX
CHUCTEM, CaMOCTOATENIbHO BBIOMpATh ONTUMAIBHYIO (OpMY NpeaCTaBICHUS
uHOpMallMM ¥ WILTIOCTPUPOBATH pEllaecMble 3a7a4l HECI0XKHBIMU CXEMaMH,
auarpaMMamMiu, Ipyrumu popmMamu rpaduku U UX KOMOMHAIUSIMU;

YMEHHE UCIONb30BATh W AHAIM3UPOBATH B IMpolecce Y4yeOHOU U
HCCIIE0BATEIbCKON NEeATENbHOCTH uH(}OopManuio 0 BIINSTHUU
POMBIIIIEHHOCTH, CEJIbCKOTO XO034iCTBA W TPAHCIOPTa Ha COCTOSHHE
OKpYXKarolIer MPUPOJHON CPEJIBL.

KoMMmyHnKkaTHBHbBIE YHHBeEpPCAJbHbIE Y4eOHbIe TeHCTBUS:

yMEHHUsI 3a7aBaTh BOIPOCHI (B XoJe aAuanora v (Wiau) TUCKYCCUHU) MO
CYLIECTBY OOCYXKIaeMoil TeMmbl, (OpPMYJIUPOBATH CBOM  MPEMIOKECHHS
OTHOCHTEIIbHO BBIMIOJHEHHS IPEIJIOKEHHON 3a/1a4H;

YMEHUSI TMPEACTaBJISITH TOJIYyYEHHBbIE PE3yJbTaThl IO3HABATEIbHOU
JESTETbHOCTY B YCTHBIX M MHCHBMEHHBIX TEKCTaX; JejJaTh MPEe3eHTAIUIO
pE3yNbTAaTOB  BBIMOJHEHUS XHMMHUYECKOrO0 JKCIepuMeHTa (j1abopaTopHOro
OTIbITA, JIA0OPATOPHON PAOOTHI 1O UCCIICIOBAHUIO CBOWCTB BEIIECTB, YI4EOHOTO
IIPOEKTA);

yMEHHUS Y4e€0HOTO COTPYJHHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABATEIbHOM W  HCCIEAOBATENbCKOW  JIEATENIbHOCTH TMPU  PEIICHHUU
BO3HUKAIONTUX MPOOJIEM Ha OCHOBE yd€Ta OOIIMX WHTEPECOB U COTJIACOBAHUS
no3uniii  (0OCyX JeHus, OOMEH MHEHUSMH, «MO3TOBBIE€  IITYPMBI»,
KOOpJMHAIIMS COBMECTHBIX JICMCTBHUI, OINpeAeeHHe KPUTEPUEB MO OIEHKE
KauyecTBa BHITIOJIHEHHON pabOTHI U APYTHE).

PeryisiTuBHbIE YHHBepPCcaJbHbIE YueOHbIe 1eliCTBUS:

YMEHHUE CaMOCTOSITENILHO OMPENENSATh LEIU NeSITENbHOCTH, MJIAaHUPOBATD,
OCYUIECTBIISITh, KOHTPOJIUPOBATH U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NEesATEeILHOCTD, BEIOMpATh Hanbonee 3P eKTUBHBIE CTIOCOOHI peleHrs YIeOHbBIX
U T03HABaTEJIbHBIX 3a/1a4, CAMOCTOSATEIBHO COCTABJISATh WM KOPPEKTUPOBATH
IIPEUIOKEHHBIA AJITOPUTM JICMCTBUM TNPHU BBINOJHEHUH 33JaHUU C y4ETOM
MOJIYYEHHUS HOBBIX 3HaHUN 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIIUSX,



OLIEHUBATh COOTBETCTBHE MOJIYYEHHOIO PE3yJIbTaTa 3asiBJICHHON LEIU, YMEHUE
UCIIOJb30BATh W AHAJIM3UPOBATH KOHTEKCTBI, MPEMLJIATAEMbIEe B YCIOBUHU
3aJJaHUM.

HNPEIMETHBIE PE3YJIBTATDHI

B cocraBe mnpenMeTHBIX peE3yJbTATOB IO OCBOCHHUIO 00s3aTEIBHOTO

CoJlep KaHMsl, YCTAaHOBICGHHOTO JaHHOHM (demepalibHONW pabouell MporpaMMoHu,
BBIJICJISIIOT: OCBOEHHBIE 00YUYarOIIMMUCS HAy4YHbIC 3HAHUS, YMEHUSI U CIIOCOOBI
JNehcTBUM, creuuduyeckre Uil TpeAMETHONM o0macTu «XuMHS», BHUIBI
JNEATENBHOCTA 10 TMOJYYEHHK) HOBOIO 3HAHUs, €ro HHTEpIpETaluy,
mpeo0pa3oBaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YYCOHBIX U HOBBIX CUTYaIlUsX.

K xonmy oOydeHuss B 8 kiacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM

YPOBHE JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OO YJAIOITUXCST YMEHHUM:

e PACKPBIBATh CMBICII OCHOBHBIX XMMHUUYECKHUX IMOHSTHUW: aTOM, MOJIEKYa,
XMMHYECKUHN 3JIEMEHT, IPOCTOE BEMIECTBO, CI0KHOE BEIIECTBO, CMECH
(omHOpPOIHASI M HEOJHOPO/IHASI), BAJIEHTHOCTh, OTHOCUTEIbHASI aTOMHAs
Y MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BEUIECTBA, MOJIb, MOJISIPHAsL Macca,
MaccoBasi JO0JISI XMMHYECKOIO 3JIEMEHTa B COCIUHEHUH, MOJISIPHBIN
00bEM, OKCHJ, KUCJIOTAa, OCHOBAHUE, COJIb, JJIEKTPOOTPULIATEIIBHOCTD,
CTEMEeHb OKUCJICHUS, XMMUYECKasi pPeakiusi, KiacCu(PuKaius peaKiuii:
peaKkMu COEIVHEHMS, PEAKIUMU PAa3JIOKEHUS, PEAKUHUHU 3aMEIICHUS,
peaknuu OOMEHa, DK30- U DHJOTEPMHYECKHE pEaKIMM, TETUIOBON
ahdexT peaknuu, AapO aToMa, AIEKTPOHHBIM CION aToMma, aTOMHas
opOuTalnb, paguyc aToMa, XUMHUYECKasl CBS3b, MOJIIPHASI U HEMOJIIPHAS
KOBAJICHTHAsl CBSI3b, MOHHAsl CBS3b, WOH, KaTHOH, aHWUOH, PacTBOD,
MaccoBasi A0J1s BellecTBa (ITPOLIEHTHAs KOHIIEHTpAIusi) B pacTBOPE;

e WUUIKOCTPUPOBATh B3aHUMOCBA3b OCHOBHBIX XHMHWYECKHUX TMOHATHUH U
MPUMEHSATH 3TU MOHATHUS MPU ONMMCAHUM BEIIECTB U UX MPEBPAILICHUN;

* ICTIOJIB30BAaTh XMMHMUYECKYI0 CHMBOJHUKY [UJIi COCTaBJEHUS (HOpMYI
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKLINM;

e OIIPENIECTISATH BAJICHTHOCTh AaTOMOB DJICMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENEHb OKHUCIIEHHUS DJIIEMEHTOB B  OMHApHBIX  COEIMHEHMSX,
MPUHAIEKHOCTh BEUIECTB K OINPENEIEHHOMY KJIACCy COCIMHEHUHN IO
dbopMmynam, BHUI XUMHUYECKOW CBs3M (KOBAJICHTHAsT W WOHHAs) B
HEOPraHUYECKHUX COCIMHEHUSIX;

epackpeiBaTh cmbichn Ilepuognueckoro 3akona JI. WM. Menpgeneesa:
JEMOHCTPUPOBATh NMOHUMAaHUE MEPUOAUYECKON 3aBUCUMOCTH CBOWCTB
XMMHMYECKUX DJIEMEHTOB OT UX IOJ0keHus B [lepuonnueckoil cucreme,
3aKOHOB COXPaHEHUSI MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YYEHUsI, 3aKOHAa ABOraapo;



e ONIUCBHIBATh W XapakTepu3oBaTh Tabmuunyio Gopmy Ilepuoamueckoit
CHUCTEMBl XHMMHUYECKHX DJIEMEHTOB: pa3iMyaTh TOHATUS «TJIaBHas
noarpymnmna (A-rpynna)» u «mno6ounas noarpymmna (b-rpymnmna)y», mManbie
U OOJbIINE MEPUOJIbI, COOTHOCUTh 0003HAUYEHUSI, KOTOPhIE UMEIOTCS B
tabnuie «llepuonnueckas cucrema Xxumuueckux siaemeHtoB JI. W.
MenneneeBa» € UYUCIOBBIMH XapaKTEPUCTHUKAMU CTPOCHHUS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB MW 3apAl sAapa, OO0IIee YHUCIO
3JIEKTPOHOB U PACHPEEICHUE UX IO JIEKTPOHHBIM CIIOSIM);

e KJIACCU(UIIUPOBATh XUMHUECKHE DJIEMEHThI, HEOPraHUUYECKUE BEIECTBA,
XUMHYECKHUE peakuuu (M0 YUCIYy U COCTaBYy YYaCTBYIOIIMX B pEaKlUU
BEUIECTB, N0 TEIIOBOMY 3 (exTy);

e XapaKTepU30BaTh (OMUCHIBATh) OOIIME XUMHYECKHE CBOWCTBA BEILECTB
pa3NMYHBIX  KJIAcCOB,  MOATBEpXKJasi  ONWCAHUE  IPUMEPAMHU
MOJIEKYJIAPHBIX YPaBHEHUI COOTBETCTBYIOUTNX XUMHUECKUX PEaAKIIUIA;

e IPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT MX KAU€CTBEHHOTO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMUYECKUX IMpEBpalleHUuil B
Pa3IUYHBIX YCIOBUSX;

¢ BBIYHCIISITh OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO W MOJSIPHYIO Macchl
BEUIECTB, MAacCOBYIO JIOJI0 XHMMHUYECKOrO »3JeMeHTa 1o dopmyie
COEJIMHEHUS, MacCOBYIO JOJII0 BEIECTBA B pacTBOpPE, IPOBOJIUTH
pacuéThl 10 YpaBHEHUIO XUMUYECKON peakluy;

e IPUMEHATH OCHOBHBIE OIl€PAllUU MBICIUTEIBHON IEATEIbHOCTH — aHAIN3
U CUHTE3, CpaBHEHUE, 0000IIEHUE, CUCTEMATHU3AIUIO, KilacCU(UKAIIUIO,
BBISIBJIEHUE TIPUYMHHO-CJIC/ICTBEHHBIX CBSI3€M — JJI1 U3y4YEHUsI CBOMCTB
BEUIECTB M XUMHUYECKHX pEAKIMil, €CTECTBEHHO-HAyYHbIE METO/bI
NO3HaHUs — HAOJIOJeHUE, U3MEPEHUE, MOJEIUPOBAHNUE, IKCIIEPUMEHT
(peanbHBIM U MBICTEHHBIN);

eCllE/IOBATh  MpaBWIaM  TOJIb30BAaHUS  XMMHYECKOM  MOCYIOH W
7abopaTopHBIM O0OpYAOBaHUEM, a TakKXKe IMpaBUjaM OOpalieHus ¢
BEUIECTBAMHU B COOTBETCTBUM C WHCTPYKUUSMU I10 BBIIOJIHEHHUIO
7a00paTOPHBIX XMMHUYECKUX OMNBITOB MO MOJYYEHUI0O U COOMpPaHUIO
ra3o00pa3HbBIX BEIIeCTB (BOAOPOJA M KHUCIOPOJa), MPUTOTOBICHUIO
pacTBOPOB € ONPEACIEHHOM MACCOBOM JOJIEM PAaCTBOPEHHOTO
BEIECTBA, IJIAHUPOBATh U MPOBOJUTHh XUMUYECKHE SKCIIEPUMEHTHI MO
pacro3HaBaHMIO PACTBOPOB IIEJIOYEH W KHUCJIOT C IOMOIIBIO
UHJIUKATOPOB (JTaKkMyc, peHoN(TaIenH, METUIIOPAHX U IPYTHE).

K koniy oOydeHuss B 9 kjacce IpeaMETHbIE pe3ylbTaTbl Ha 0a30BOM

YPOBHE JIOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y O0YHAIOIINXCS YMEHUA:



e PaCKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHX TIOHATHUH: XUMHUYECKUU
JJIEMEHT, aTOM, MOJIEKYyJla, UOH, KaTHOH, aHWOH, IIPOCTOE BEIIECTBO,
CJI0’)KHOE BEILIECTBO, BAJIECHTHOCTD, JIEKTPOOTPULATEIBHOCTD, CTEIIEHb
OKHUCJIEHUS, XUMHUYECKasg pEeaKlHsi, XUMHUYECKass CBSI3b, TEIUIOBOMU
b (deKT peakuuud, MOJb, MOJSIPHBIH OO0BEM, PACTBOP, AJIEKTPOIUTHI,
HE3JICKTPOJIUTHI, 3JIEKTPOJUTHYECKAS JUCCOLUUALMSA, PEAKIIUM UOHHOTO
oOMeHa, KaTaau3aTop, XHUMHUYECKOE paBHOBECHE, OOpaTUMble U
HEOOpaTUMBIE PEAKIMH, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEaKIINH,
OKHUCJIUTENb, BOCCTAHOBUTENb, OKHCIEHWE W  BOCCTaHOBJICHME,
aiorponusi, amMpOTepHOCTh, XUMHUYECKass CBS3b (KOBaJIGHTHAs,
WOHHAsA, MeTaJUIMYecKasi), KpUCTAJUIMYECKass peuérka, Koppo3us
METAJUIOB, CILIaBbl, CKOPOCTh XHUMHYECKOW pEaKIuU, MPEAETbHO
norycruMasi konuentpanus 11K BemecTsa;

e WULUIKOCTPUPOBATh B3aHUMOCBA3b OCHOBHBIX XHMHWYECKHUX MOHATHUH U
MPUMEHSTH 3TU MMOHATHUS IMPU OMMMCAHUU BEIIECTB U UX IPEBPAILICHUN;

* ICTIOJIB30BAaTh XMMHMUYECKYI0 CHMBOJHUKY [UJIi COCTaBJ€HUS (HOpMYI
BEIIECTB U YPABHEHUM XUMUYECKUX PEAKIIUN;

e OIIPEICIISITh BAJIEHTHOCTh U CTEIIEHb OKHCIICHUS XUMHUYECKUX 3JIEMEHTOB
B COCAMHEHMUSX PaA3JIMYHOIO COCTaBa, MPUHAMJIC)KHOCTH BEIIECTB K
OTpeeNIEHHOMY KJIacCy COeAMHEHUM 1o (hopmysaM, BHJI XUMHUYECKOU
CBSI3U (KOBAJICHTHAsl, WOHHAs, METaJUIMYecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3apsij MOHA MO XUMUYECKOU Gopmysie, XapakTep Cpeibl
B BOJHBIX  pacTBOpax  HEOPraHMYECKUX  COCAWHEHUW,  THII
KPUCTAININYECKOW PEIETKN KOHKPETHOTO BELIECTBA;

e packpbiBaTh cmbicn llepmommueckoro 3akona JI. U. MengeneeBa u
JEMOHCTPUPOBATh €r0 MOHUMAHHWE: ONHUCHIBATh U XAPAKTEPU30BATH
TabauyHyro popmy [leproanueckoil CUCTEMbl XUMHUYECKUX JIEMEHTOB:
pasznuyaTh MOHATUS «JIaBHas noarpynna (A-rpymnmna)» u «mno0oyHas
nonarpymnmna (b-rpynma)», manble U OONbIIME TEPUOJbI, COOTHOCHUTH
0003Ha4YEeHUsI, KOTOpbIE HUMEIOTCA B MEPUOAUYECKONW TadiuIe, C
YUCJIOBBIMU  XapaKTEPUCTUKAMHU CTPOCHHUS AaTOMOB XUMHYECKUX
JJIEMEHTOB (COCTaB MW 3apsija siapa, oOIIee YHCIO DSJIEKTPOHOB U
pacmpeneseHue uX 10 DJJIEKTPOHHBIM CJIOSM), OOBSCHSTH OOIIHE
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3JIEMEHTOB U UX COCUHEHUN B
IpeAeiax MalbIX MEPUOAOB U IJIaBHBIX MOATPYIIL C YYETOM CTPOEHUS
UX aTOMOB;

o KJIACCH(PUITUPOBATh XUMHUECKUE AIIEMEHTHI, HEOPTaHUYECKUE BEIECTBA,
XUMUYECKUE peakiuu (10 YHUCIY U COCTABY YYACTBYIOIIUX B PEaKIMU



BEIIECTB, MO TEIIOBOMY J(QekTy, 10 H3MEHEHUIO CTeleHen
OKHUCIICHUS] XUMUYECKHUX AJIEMEHTOB);

e XapaKTepHU30BaTh (OMUCHIBATH) OOIIME U cHelUPUUECKUEe XUMHUUYECKUE
CBOMCTBA MPOCTHIX M CIOXHBIX BEIIECTB, MOJTBEPKIas ONUCAHUE
IpUMepaMHu MOJIEKYJISIPHBIX M MOHHBIX YPAaBHEHHMH COOTBETCTBYIOIIMX
XAMUYECKUX PEAKIIHI;

¢ COCTaBJISITh ypPAaBHEHMsI DJEKTPOJIUTUYECKONM JHUCCOLUMALMU KHCIIOT,
LIEJI04Ye U COJIEM, IOJHBIE U COKPAUIEHHbIE YPAaBHEHUs peakLui
MOHHOTO  OOMEHa, ypaBHEHMsSI  peaKIi,  MOJATBEP KIAIOIINX
CYILIECTBOBAHHE N'€HETUUYECKON CBS3UM MEXKIY BEIIECTBAMH Pa3JIHMUYHbBIX
KJIACCOB;

e PaCKpBIBaTh CYIIHOCTb OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PeaKIUi
MOCPEJICTBOM COCTABJICHUSI DJIEKTPOHHOT0 OajiaHca ITUX PEaKIUi;

e IPOrHO3UPOBATHh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHUS,
BO3MOKHOCTH TPOTEKAHUS XUMHUYECKUX MPEBPAIICHUN B Pa3IUYHbBIX
YCIIOBHUSIX;

e BBIUUCIIATH OTHOCHUTEIBHYIO MOJEKYJISIPHYIO M MOJISIPHYHO MAaccChl
BEIIECTB, MAacCOBYIO JOJI0 XHMHUYECKOr0 JJIEMEHTa Mo Qopmyie
COEJIMHEHHS, MacCOBYIO [OJII0 BEIECTBA B pacTBOpPE, IPOBOJIUTH
pacy€Thl MO YpaBHEHUIO XUMUYECKON pPEeaKIuu;

eCOONIIOIATh  TIPaBWJIA  TIOJNB30BAHUS ~ XMMHUYECKOW  TMOCYAOH W
Ja00paTOpHBIM O0OpPYJOBAaHHUEM, a TaKXKe NpaBuia oOOpalieHus c
BEIIECTBAMU B COOTBETCTBUU C HWHCTPYKLUUSIMU TI0 BBITOJHEHUIO
7a00paTOPHBIX XMUMHUYECKUX OIBITOB MO TMOIYYEHUI0O U COOHMPAHUIO
ra3000pa3HbIX BEMIECTB (AMMHAKa U YTIICKUCIIOTO rasa);

e IPOBOJIUTHh  PEAKLHM, TMOJITBEPKJAIONIME KAYECTBEHHBIM  COCTaB
pPa3JIMYHBIX BEIIECTB: pPACIlO3HABATH OIBITHBIM MYyTEM  XJIOPH/I-,
Opomun-, wuoaua-, kapobonar-, docdar-, cwimKar-, cyiabdar-,
TUAPOKCUA-UOHBI, KATUOHBI aMMOHUSI U MOHBI U3YUYEHHBIX METAJIJIOB,
MPUCYTCTBYIOIIHNE B BOAHBIX PACTBOPAX HEOPTaHMYECKUX BEILIECTB;

e IPUMEHATH OCHOBHBIE OIEpaIliy MBICIUTEILHON JIEATEIbHOCTH — aHAJIN3
U CHUHTE3, CpaBHEHHE, O0O0O0OIIeHHe, CHUCTEeMAaTHU3aIUIO, BBISBICHUE
MPUYMHHO-CJICICTBEHHBIX CBSI3€U — JJI1 U3Y4YEHUsI CBOMCTB BEUIECTB U
XUMUYECKUX pEeaKIui, eCTeCTBEHHO-HAy4YHbIE€ METOJbl TO3HAHUS —
Ha0JII0/IeHHEe, U3MEPEHKEe, MOJIETTMPOBAHKE, IKCIIEPUMEHT (peaibHbIN U
MBICJICHHBIN).

COIEPXAHUE OBYUYEHUA



8 KUIIACC

IlepBoHaYaIbHbIe XUMHYECCKHE TOHATHS

[Ipenmer xumun. Ponb XuMHUM B )KM3HU YEIOBEKA. XUMUS B CHCTEME HAYK.
Tena u BemecTtBa. PU3MUECKHME CBOWMCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE
BeecTB. [loHATHE O MeTOAAaX MO3HAHUS B XUMUU. UHCTHIE BENIECTBA U CMECH.
CniocoOsI pa3eieHUs] CMECEH.

ATOMBI M MOJEKYIbl. XUMHUYECKUE HIeMEHThl. CHMBOJBI XUMHUYECKUX
aneMeHTOB. [IpocThie U ClIoXKHBIE BellecTBa. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumuueckast (opmyna. BaleHTHOCTh aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TIOCTOSIHCTBA cocTaBa BeniecTB. (OTHOCHUTENbHAsT aTOMHas Macca.
OtHocuTenbHasE MOJIEKyJIsipHas Macca. MaccoBast 40Ji1 XMMUYECKOT 0 2JIEMEHTa
B COCJIMHCHUM.

KonmnuectBo BemectBa. Monbs. Monsipas  macca.  BzammocBsizb
KOJIMYECTBA, MACChl M YHWCIA CTPYKTYPHBIX €AUHUI BeliecTBa. Pacy€rsl mo
dbopmysiaM XUMHUYECKUX COSAUHEHUM.

@u3nuecKkne M XUMHUYECKUE SBJICHHS. XHUMHYECKas peakuus Hu €€
NPU3HAKUA. 3aKOH COXPAaHEHUSI MAacChl BEIIECTB. XUMHUYECKUE YpaBHEHMS.
Knaccuduxarms XuMudeckux peakiuil (CoOequHeHns, pa3I0KeHUs, 3aMEIICHHUS,
oOmeHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XUMUYECKOW MOCYJI0H, MpaBuiiaMu paboOThI B JIaOOpaTOpHUH
u npuéMmamu oOpallleHHus C JabOpaTOpHBIM OOOPYJOBaHUEM, H3YUYECHHE U
onmucaHue (U3NUECKUX CBOMCTB 0Opa3lOB HEOPraHMYECKUX BEIIECTB,
HabOmoneHne ¢pu3nueckux (IMIaBleHHe BOCKA, TassHUE JIb/Ia, paCTUPAHUE caxapa
B CTYIIKE, KUIIEHUE W KOHJIEHCAIlMs BOJIbI) U XUMHUYECKUX (TOPEHUE CBEYH,
MPOKAJMBAHUE MEIHOW MPOBOJIOKH, B3aUMOJCHCTBHE MeJIa C KHUCIOTOM)
SBJICHUN, HAOMIOJCHUE U OMNHUCAHME IMPU3HAKOB IPOTEKAHUSI XUMHUYECKUX
peakuuii (pa3nokeHue caxapa, B3aUMOJICHCTBUE CEPHOM KUCIIOTHI C XJIOPUIOM
Oapus, paznoxenue ruapokcuna meau (1) mpu HarpeBanuu, B3auMojaeicTBUE
*xene3a ¢ pactBopom cos menu (I1), nzydenue crnocoboB paseneHus: cMecei: ¢
NOMOIIBI0  MarHuTta,  (QWIbTPOBAHWE,  BBIMApUBAHUE,  JUCTUILIALIMS,
xpomaTtorpadus, MPOBEIACHHE OYUCTKU MOBAPEHHOW COJNM, HAOIIOJEHUE U
OMHUCAHWE PE3YJIbTATOB MPOBEACHUS OINbITA, WLUIIOCTPUPYIOIIETO 3aKOH
COXpaHEHUS MaccChl, CO3/IaHuE MOJENIEH MOJIEKYJI (IIapOCTEPIKHEBBIX ).

Ba:xHeiilmue npeacTaBuTe/ i HEOPraHMYECKUX BellleCTB

Bo3ayx — cmech razoB. CoctaB Bo3ayxa. Kucimopon — 3j1eMeHT u mpocToe
BenecTBO. Haxoxnmenue kucimopoma B mpupoze, (Ppu3udeckue U XUMHUYECKHE
cBoiictBa (peakuuu ropenus). Okcupabl. IIpumenenue kucnopoma. CrocoOsl



MOJy4YEeHHsI KHUCJIOpoJia B JabopaTopuud W MpoMbIIIIeHHOCTH. KpyroBopor
Kuciopoaa B npupoje. O30H — auIoTponHas MOAU(PHUKAIINS KUCIOPOIa.

TeroBo# 3(h(PekT XMMUUECKON peaklunu, TEPMOXUMHUYECKHE YPaBHEHMS,
9K30- U SHIOTEPMUYECKHE PEAKIMU. TOIUIMBO: Yrojlb U METaH. 3arpsi3HEHUE
BO3/yXa, yCUJIEHHE TAPHUKOBOTO A (dekTa, pa3pylieHre 030HOBOTO CIIOS.

Bomopon — smemeHT m mpocroe BemecTtBo. Haxoxiaenue Bomopona B
npuposie, GU3MYECKUE W XUMHYECKHE CBOWCTBA, IPUMEHEHHUE, CIIOCOOBI
nonyyeHus. Kucnorsl u conu.

MonspHsblit 00bEM Ta30B. Pac4€Thl 0 XUMUYECKUM YPaBHEHUSIM.

duznyeckue CBOWCTBa BOIbl. Bojxa kak pacTtBopuTelb. PacTBOpBHI.
HacepiienHble 1 HEHACHIIEHHBIE PACTBOPbL. PaCTBOPUMOCTH BEIIECTB B BOJE.
MaccoBasg [0md BellecTBa B pacTBOpe. XHWMHUYECKHE CBOMCTBA BOJBI.
OcHoBanus. Poib pacTBOpOB B MPHUPOAE W B KU3HU uenoBeka. Kpyroopor
BOJIbI B IPUPO/IE. 3arpsi3HEHUE NPUPOJHBIX BoA. OXpaHa U OYUCTKA TPUPOIHBIX
BOJL.

Knaccuduxanus Heoprannyeckux coenuHennit. Oxcuapl. Knaccudukanms
OKCHJIOB: cojeoOpasytome (OCHOBHBIE, KHUCJIOTHbIE, amMQOTEpHbIE) W
HeconeoOpazywonme. Homenkinarypa okcuaoB. Du3nyecKMe U XUMHUYECKHE
CBOMCTBA OKCUIOB. [ToydyeHue okcuaoB.

OcHoBanusi. Knaccudukaiusi OCHOBaHMI: IMENOYM M HEPACTBOPUMBIE
ocHoBaHusA. HoMeHnkiarypa ocHoBaHui. Ou3nueckue U XMMUYECKUE CBOMCTBA
ocHoBaHuU. [lonydyeHne OCHOBaHUM.

Kucnorel. Knaccuduxanus kucnor. Homenknarypa kucnor. duznueckue
U XMMUYECKHE CBOMCTBA KUCIOT. Psax aktuBHocTu MmeramnoB H. H. bekerosa.
[Tony4yeHue KUCIOT.

Comu. Homenwkiarypa coneid. @Pu3nyecKkue M XHUMHUYECKHE CBOMCTBA
conen. IlonyyeHnne comnen.

I'eneTnyeckas CBSI3b MEKY KJIACCAMU HEOPTAaHUYECKUX COCAUHEHHUM.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE ONPENEIICHHE COAEpKaHUs KHUCIOpOAAa B  BO3AYXE,
NOJy4YeHHe, COOMpaHue, pacro3HaBaHWE W HW3YYEHUE CBOMCTB KHCIIOpPOA,
HAOJIIOICHUE  B3aUMOJICMCTBUS  BEIIECTB C  KHUCIOPOJOM U YCIIOBHS
BO3HUKHOBEHUSI M TpEKpalleHus TopeHusl (Mokapa), O3HAKOMJIEHHE C
oOpa3liaMd OKCHUJIOB U OIHUCAHUE WX CBONCTB, IOJyY€HUE, COOUpAHHUE,
pacno3HaBaHME€ M M3Yy4YE€HHE CBOMCTB BOJOpoOAa (TOpEeHHE), B3aUMOACHCTBUE
Bogopozaa ¢ okcuaom Menu (I1) (Bo3MokHO UCITONB30BaHUE BUACOMATEPHATIOR),
HaOmoneHne 00pasloB BEIIECTB KOJIMYECTBOM | MOIb, HCCIEIOBaHUE
OCOOCHHOCTEM pacTBOPEHHUS BEIIECTB C Pa3IMYHOM PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPEACIEHHON MAacCOBOM JOJIE€H PaCTBOPEHHOIO



BEIIECTBA, B3aUMOJECHCTBHE BOABI C MeETaUIaMU (HATPUEM M KaJIbIIUEM)
(BOBMOXKHO HCHOJb30BAaHUE BHJIEOMATEPUANIOB), HCCIIEIOBaHUE 00pa3loB
HEOPTraHWYECKUX BEIIECTB PA3JMYHBIX KJIACCOB, HAONIOACHUE W3MEHEHUS
OKpaCKM MHIMKATOPOB B pAacTBOpax KHCIOT W IIEJIOYEH, HW3yYEHHE
B3aumojiericTBus okcuaa meau (ll) ¢ pacTBopoM cepHOM KHUCIOTBHI, KHCIOT C
METAJUIAMU, PEAKIIUN HEUTPAIIU3ALINH, [TI0JYYEHHE HEPACTBOPUMBIX OCHOBAHUH,
BBITECHCHHE OJHOI0 METajula JpPyrHM W3 pacTBOpa COJIM, pELICHHE
DKCIEPUMEHTAJIBHBIX 3aay N0 Teme «BakHeWline KIacChl HEOPraHWYECKUX
COCIMHEHUI.

IMepuoauueckuin 3axkoH u Ilepuoagmyeckasi cucreMa XHMMHYECKHX
jemeHTOB JI. . MenaeneeBa. CtpoeHue aToMoB. XHUMH4YECKAsl CBS3b.
OKHCINTEIbHO-BOCCTAHOBUTEIbHbIC PEaKIMU

[lepBbie TOMBITKH KJIACCU(PUKAIMK XUMHUYECKUX 3JeMeHTOB. [loHsTHE O
IPYIINAaX CXOJHBIX AJEMEHTOB (IEJIOYHBIE U IIEJIOYHO3EMENIbHBIE METAILIBI,
raJIOreHbl, MHEPTHBIE Ta3bl). DJIEMEHTBI, KOTOpbIE 00pa3yroT am(pOoTEpHbIE
OKCH/JIbI U TUJAPOKCHUJIBI.

ITepronnueckuit 3akoH. Ilepuoanueckas cucreMa XUMAYECKUX JJIEMEHTOB
N. W. MenneneeBa. KoporkomepuogHass W JJIMHHONEPUOIHAS (POPMBI
Ilepuonnueckoir cucremsl XxumMuueckux odsemeHtoB JI. M. Menneneena.
ITepuoasl u rpynnbel. PU3NYECKUN CMBICT MOPSAKOBOIO HOMEpa, HOMEPOB
IIEpUOJA U TPYIIIbI AJIEMEHTA.

Crpoenne aromoB. CocTtaB aTOMHBIX saep. HM30Tombl. OIEKTPOHBI.
CtpoeHue 3JIEeKTPOHHBIX 000JI04eK aTOMOB MepBbIX 20 XMMHYECKUX 3JIEMEHTOB
[Tepuonnueckoit cucremsl 1. 1. MenaeneeBa. XapakTepUCTUKA XUMUYECKOTO
3JIEMEHTA 110 ero nonoxenuto B [lepuonnueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HM3MEHEHUsl pajinyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETANINYECKUX CBOMCTB I10 IPYIIIAM U HEPUOIAM.

3nauenue Ilepumommnueckoro 3akoHa U llepuonnueckoil  CUCTEMBI
XUMHYECKUX 3JIEMEHTOB Ul Pa3BUTHUS HaykKu U npaktuku. /. . Mennaenees —
Y4EHBIN U TPAXKIAHUH.

Xumuueckast cBsi3b. KoBaneHTHast (mojisipHass W HEMOJIApHAsA) CBS3b.
DIIEKTPOOTPULATEIBHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAs CBS3b.

Crenenp  okuciieHus. OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE — PEAKIIHH.
IIponecchl okucaeHns U BOCCTaHOBIIEHN. OKHUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKCnepuMenm:

U3y4eHHe OOpa3IloB BEIIECTB METAJJIOB M HEMETAJUIOB, B3aMMOJCHCTBUE
TUAPOKCHIA LIMHKA C PacTBOpaMU KHUCJIOT WU LIEJI0YEH, NMPOBEACHHUE OIBITOB,
WUTKOCTPUPYIOIIMX IIPUMEPBI  OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX —PEAKIUI
(ropenue, peakiuy pazioKeHUsI, COSAMHEHUS).



Meswcnpedmemmnuwie ceasu

Peanuzanusa mMexXnpeaMEeTHBIX CBS3EH MPU HW3YyUYEHUM XUMHUU B 8 Kiacce
OCYIIECTBIISIETCS. 4Y€pe3 MCIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYUHbBIX
MOHATUN, TaK W TIOHSATUN, SBISIOMIMXCS CUCTEMHBIMH IS  OTJEIbHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOI'O ITUKJIA.

OOmme ecTeCTBEHHO-HAYYHbIE TIOHSATHS: HAy4dHbIH (¢akT, THUIOTE3a,
TEOpUsi, 3aKOH, AaHaJIW3, CHUHTE3, KIacCUpUKAIUs, MEePUOAUYHOCTD,
HaAOJII0/ICHNE, SKCIIEPUMEHT, MOJICTIUPOBaHNE, U3MEPEHUE, MOJICIb, SIBJICHUE.

dusznka: Marepusi, atoMm, 3JIEKTPOH, MPOTOH, HEWUTPOH, HWOH, HYKIIHI,
W30TOMBI, PAAUOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUUECKHM 3apsill, BEILECTBO,
Ten0, 00BbEM, arperaTHOe COCTOSIHUE BEIIECTBAa, Ta3, (PU3NUECKHUE BEIUYUHBI,
€IUHUIBI U3MEPEHHUSI, KOCMOC, TUIAHETHI, 3BE31b1, COIHIIE.

buonorus: dorocunTes, npixanue, buochepa.

['eorpadus: armocdepa, ruapocdhepa, MHHEpPaAIbl, TOPHBIE ITOPOJIHI,
TMOJIE3HBIE UCKOMIAEMbIE, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KUITACC

BemecTBo 1 XMMHUYECKAsI peaKUusi

[Tepuonnueckuii 3akoH. [leppognyeckas cucteMa XMMHUYECKHUX 3JIEMEHTOB
. . MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB
XUMHUYECKUX JJEMEHTOB TIEPBBIX TPEX IMEPHOJOB, Kalaus, KaJIbIUd WU HUX
COCIMHEHUN B COOTBETCTBUU C IMOJOXKEHHEM 3JIEMEHTOB B llepuommnueckon
CHUCTEME U CTPOCHUEM HX ATOMOB.

CtpoeHue BelIeCTBA: BUAbl XUMUYECKON CBA3U. THIBI KPUCTAIIIMYECKUX
pPELIETOK, 3aBUCHUMOCTh CBOMCTB BEILIECTBA OT TUINA KPUCTALIMUYECKON PEIIETKH
U BUJa XUMHYECKOU CBS3H.

Knaccudpukanus w  HOMEHKJIATypa  HEOPraHMYECKUX  BEIIECTB.
XUMHYECKHE CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccam
HEOPraHWYECKUX COCIMHEHUM, TeHETUYECKas! CBSI3b HEOPTaHUYECKUX BEIIIECTB.

Knaccudukanms XuMUYeCKUX peakuuid MO Pa3juvHbIM IMpU3HAKaM (10
YHCITy ¥ COCTAaBY yYaCTBYIOIIUX B PEAKIIMU BEMIECTB, MO TEIIOBOMY 3 deKTy,
0 W3MEHEHUIO CTENEHEH  OKHUCICHUS XHUMHUYECKUX DJIEMEHTOB, IO
o0paTUMOCTH, TI0 YYaCTHIO KaTajm3aropa). OK30- H DIHIOTECPMHUUYECKHE
peaKunu, TEPMOXUMHUUECKUE YPABHECHUS.

[TonsiTue o ckopoctu XxUMU4eckod peakuuu. [loHarne 006 O0OpaTUMBIX H
HEOOpAaTHUMBIX XUMHYECKMX peakiusax. [loHsATHE O TOMOTreHHBIX H
reTeporeHHbIx peaknusx. llonsarne o karanuze. IloHATHE O XUMHYECKOM
paBHOBecUU. DaKTOpPBI, BIMAIONIME HA CKOPOCTh XMMHUYECKOM pEaKIuu U
MOJI0KEHUE XUMUYECKOT'O PABHOBECHS.



OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE  PEAKIUU, DJIEKTPOHHBIN  OayiaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENbHOM  peakuuu. CocTaBieHUE  ypaBHEHHUI
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUM C UCHOIB30BAaHUEM METO/Aa
AJIEKTPOHHOTO OanaHca.

Teopusi ~ SJEKTPONUTUYECKONW  JUCCOIMAIUMU.  DJEKTPOJUTHl U
HE3JIEeKTpOoNuThl. KaThoHbI, aHHWOHBI. MeXaHu3M AUCCOLMALMM BEIIECTB C
pa3IMUYHBIMUA BUJAMU XUMHYECKOU cBsizu. CteneHsb aucconuanuu. CHIbHBIE U
cia0ble 3JIEKTPOJIUTHI.

Peakniun woHHOro oOMeHa. YCIIOBHS TIPOTCKAHHWS pPEaKIMi HOHHOTO
oOMEHa, TIOJHBIE U COKpall¢HHbIC WOHHBIE YypaBHEHHs peakuuii. CBoHCTBa
KHUCJIOT, OCHOBAaHUM U COJIEH B CBETE MPEACTABICHUN 00 AIEKTPOIUTUYECKOU
nucconanuu. KauecTBeHHbIE peakiiui Ha MOHBI. [oHATHE O TUAPOIH3E COTEH.

Xumuueckuii IKCnHepuMeHm:

O3HAKOMIIEHHE C MOJETSIMH KPUCTAIIIMYECKUX PEHIETOK HEOPTaHUYECKUX
BEILIECTB — META/VIOB M HEMETauioB (rpadura M ajiMaza), CIOXKHBIX BEIECTB
(xopuga HaTpus), UCCIENOBAHUE 3aBUCUMOCTH CKOPOCTH XHMMHYECKOM
peakuuu ~ OT  BO3JICUCTBHS  PA3IMYHbIX  (PAKTOpPOB,  HCCIEIOBaHUE
ANEKTPONPOBOIHOCTA PACTBOPOB BEILIECTB, MPOIECCa JUCCOLUALMU KHUCIOT,
iesoue u coner (BO3MOXKHO MCIOJIb30BAHUE BUJIEO MATEPUAIIOB), TPOBEICHUE
OTBITOB, WUTIOCTPUPYIOIINX MPU3HAKA MPOTEKAHUS PEaKIMi MOHHOTO OOMeHa
(oOpazoBanue oOcaaka, BBIJICJICHHE Ta3za, O0Opa30BaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX MPUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUi
(ropenue, peaxkuuu pa3oKeHHUs, COEJIMHEHHUS ), pacno3HaBaHue
HEOPraHMYECKUX BEUIECTB C TMOMOIIBI0 KAYECTBEHHBIX PEAaKIMH Ha HOHBI,
pelieHne SKCIEPUMEHTAIbHbIX 3a]1ay.

HemeTaJyibl 1 MX coeIMHEHUS

OOmiass xapakTepucTuka TajoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapaKkTepHbIe cTeneHu okuciaeHus. CtpoeHune u Gu3nueckue CBONCTBA MPOCTHIX
BEIIECTB — TaJoOreHoB. XUMHUYECKHE CBOWCTBA HAa NpPUMEpe XJIopa
(B3ammoeiicTBUE C MeTalylaMd, HEMETajUlaMH, IeiodaMu). XJIOpOBOAOPOI.
ConsiHast KUCIOTa, XUMHUYECKHE CBOMCTBA, MOJIy4eHHe, puMeHeHue. Jleicteue
XJIOpa ¥ XJOPOBOJIOPOJia Ha OPraHU3M 4YellioBeKa. BakHeline XJI0puasl U UX
HaxO0XJICHUE B MIPUPO/IE.

O6mas  xapakrtepuctuka 23neMeHToB  VIA-rpynmel.  OcoGeHHOCTH
CTPOEHUSI aTOMOB, XapaKTepHbIe cTereHu okucieHus. CtpoeHue u pu3ndeckue
CBOMCTBAa TPOCTHIX BEHIECTB — KHUCIOPOJAa H Cepbl. AJUIOTPOITHBIE
MoOU(PUKALIMYA KUCIOPOJIa U Cephl. XUMHUYECKHE CBOMCTBA cepbl. CepoBo0pOI,
cTpoeHue, ¢GU3MYECKHMe M XUMUYecKue cBoicTBa. OKCHABI CEpbl  Kak
IpEACTAaBUTENN KHUCJIOTHBIX OKcuaoB. CepHas Kuciora, (U3NYECKUE U



XUMHUYECKHE CBoOicTBa (00INME Kak TPEACTAaBUTENsl Kjacca KHUCIOT U
cnenupuyeckne). XuMUYECKUE PEAKIUH, JIeKAIINEe B OCHOBE MPOMBIIIIIICHHOTO
criocoba Mony4eHust cepHO KuCIOoThl. [Ipumenenune cepHoil kucioTel. Comu
CEpHOM KHCIIOTBI, KAUeCTBEHHAs peakius Ha cyiabhar-uoH. HaxoxaeHue cepbl
U e€ coeuHEHUN B Mpupoje. XUMUUYECKOE 3arpsi3HEHUE OKPYKAIOLEH Ccpeibl
COCIMHEHUSMH CepPbhl (KUCIOTHBIC JOXIH, 3arpsi3HEHUE BO3AyXa U BOJIOEMOB),
CIOCOOBI €ro MPEJOTBPALLEHUS.

O6mias xapakrepuctuka 3aeMeHToB VA-rpymnmnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEepHbIE CTEMEHW OKHCIEeHUA. A30T, paclpoCcTpaHEHHE B
npupoe, Gu3ndecKkue u XuMrUIeckue cpoiictBa. KpyroBopor azora B mpupoe.
AMMHaK, ero pu3ndecKkue U XUMHIECKHE CBOMCTBA, MTOIYYCHUE U TPUMEHEHHE.
Comu amMMmoOHMS, WX (GU3MYECKHE W XUMHUYCCKHE CBOWCTBa, IPUMCHEHUE.
KauecTBennast peakuus Ha MOHBI aMMOHUS. A30THasi KHCIIOTa, €€ MOJy4YeHHeE,
dusznueckne M XUMUYECKHE CBOMCTBA (0OIIME Kak MPEIACTaBUTENS Kiacca
KHCIIOT W crnenududeckue). lcmomp3oBaHue HUTPATOB W COJICH aMMOHHUS B
KauyeCTBE MUHEPAIbHBIX YA0OpeHUH. XUMHUYECKOe 3arpsA3HEHUE OKpYyKarouien
Cpellbl COeTMHEHUSIMU a30Ta (KUCIOTHBIE TOXK]IU, 3arPSI3HEHUE BO3/1yXa, MTOUBBI
u BosmoéMoB). docdop, amnorponnbie Mogudukanuu docdopa, puzndeckue u
xumuyeckue cBoictBa. Oxcua  ¢ochopa (V) u  docdopnHas xkuciora,
dusznueckre 1 XUMHYECKUE CBOMCTBA, noydeHue. Mcnons3oBanue dpocdatoB B
KauyeCTBE MUHEPATbHBIX yI0OPEHUM.

O6mas  xapakrtepuctuka 23nemeHToB |VA-rpynmel.  OcoGeHHOCTH
CTPOCHHSI aTOMOB, XapaKTepHbIE CTEIEHU OKUCICHHS. YTJIEpOJl, aJUIOTPOITHBIE
MOJIU(UKALIMY, PACTIPOCTPAHEHHE B TpPHUpPOAE, (HU3UUECKHE M XUMUYECKHE
cBorictBa. Azncopbuus. Kpyrosopot yriaepona B npupoge. OKcuasl yriepoja,
uX (U3NYECKHe W XUMWYECKHE CBOWCTBA, JEHCTBHUE HA KUBBIC OPTaHU3MBEI,
MOJTyYCHHUE W NTPUMEHEHHEe. DKOJOTHUECKHE MPOOJIEMBI, CBA3aHHBIC C OKCHIIOM
yraepoaa (1V), rumoreza riao0anbHOr0 MOTEIUICHUS KJIMMaTa, MapHUKOBBIN
ahdexr. YrompHas Kuciaora u e€ ColM, MX (PUINUCCKHEC M XUMHYCCKUEC
CBONCTBA, MoJydeHHWe W mpuMeHeHue. KadecTBeHHas peakiusi Ha KapOoHAT-
nonbl. Mcronb3oBanue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIIEHHOCTH U
CEJIbCKOM XO03SMCTBE.

[lepBoHauanbHbIE TIOHATHS OO0 OpPraHUYECKHWX BEMIECTBAX KakK O
COCIMHEHMSIX yriaepoaa (MeTaH, 3TaH, STWJICH, aleTHIICH, dTaHOM], TIHIECPHUH,
yKCycHasi Kuciiota). [lpupoiHble HCTOYHUKM  YTIE€BOAOPOAOB  (Yrodib,
IPUPOJIHBIN ra3, HeTh), MPOAYKTH UX MepepadoTKH (OCH3UH), UX POJb B OBITY
U MPOMBINIIEHHOCTH. [loHsATHE 0 OMONOTMYECKH Ba)KHBIX BEIIECTBAX: JKHPAX,
Oenkax, yriieBoJax — M UX POJIA B JKU3HU YelloBeKa. MaTepuanbHOe €IHHCTBO
OpPraHUYECKUX ¥ HEOPTAHUYECKUX COCTHMHCHUM.



KpemHuuii, ero ¢usznueckue W XUMUYECKHE CBOWMCTBA, NOJYyUYEHHE U
npuMmeHeHue. CoenuHeHuss KpeMHusi B mpupoze. OOmue mpeacTaBieHus 00
okcuze kpemuus (V) u kxpeMHueBoii kucinore. CUIIMKaThI, UX UCIIOJIb30BAHUE B
OBITY, B IPOMBIILICHHOCTH. BaxkHeiine cTpouTeabHbIe MaTepUalibl: KEpaMukKa,
CTEKJIO, LIEeMEHT, OeTOH, kene300eToH. [Ipobiembl 6e30MMacHOro UCIONIb30BaAHUS
CTPOUTEINIbHBIX MAaTEPUATIOB B TOBCETHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

u3ydeHre oOpa3lloB HEOPraHMYECKUX BEUIECTB, CBOWCTB COJITHOU
KHUCIIOTHI, IPOBEJICHNE KAU€CTBEHHBIX PEAKIIM Ha XJIOPUJI-MOHBI U HAOJI0IeHUE
MPU3HAKOB MX MPOTEKAHUS, OIBITHI, OTPAKAIOMKNE PU3NUECKHE U XUMHUYECCKUE
CBOMCTBAa TaJIOI€HOB H HMX COCIUHEHUH (BO3MOXKHO HCMOJb30BAHUE
BUJIEOMATEpPUATIOB), O3HAKOMJICHHE C oOOpasllaMu XJIOpUJIOB (TalOreHUI0B),
O3HAKOMJIEHHE C oOpa3mamMu ceppl U €€ COCOUHEHUSMH (BO3MOXHO
WCIIOIb30BaHUE BHUAEOMATEPUANIOB), HAONIOJEHUE TMpolecca OOYIIIMBaHUS
caxapa NOJA JACWCTBUEM KOHLIEHTPUPOBAHHOW CEPHOM KHCIIOTBI, W3Yy4YEHUE
XUMUYECKUX CBOMCTB  pa30aBICEHHOM CEpHOM  KHUCIOThI, TPOBEIACHUE
KauyeCTBEHHOW peakiuu Ha CcynbhaT-uoH H HaONI0JIeHHe TMpu3Haka eé€
MPOTEKaHMs, 03HAKOMIICHHE C (DM3UYECKUMH CBOMCTBaMHU a30Ta, (ochopa u ux
COCIMHEHUN (BO3MOXKHO HCIIOJIb30BaHUWE BHJIEOMATEpHANIOB), 00Opa3lamMu
a30THBIX ¥ QocOpHBIX yI0OpEeHUid, oy4eHne, coOupaHue, pacro3HaBaHUuE U
U3Y4YEHUE CBOICTB aMMHUaKa, MPOBEACHUE KAYECTBEHHBIX PEAKIMid Ha HOH
amMmoHust U (docdar-uoH W U3yYEHHE TPU3HAKOB UX MPOTEKaAHMS,
B3aUMOJICHCTBUE KOHIICHTPUPOBAHHON a30THOM KUCIIOTHI C MEJIbO (BO3MOXKHO
UCIIOJIb30BaHUE BUJEOMATEPUATIOB), HU3YUCHHE MOJENeH KpUCTAUTMYECKUX
pemérok anmasa, Tpadura, ¢yiepeHa, O0O3HAKOMIIGHHE C TIPOIECCOM
azicopOLMK pacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U YCTPONUCTBOM
POTHBOTa3a, MoOJy4YeHue, coOMpaHHWe, paclo3HaBaHUE W M3Y4YEHHUE CBOMCTB
YIJIEKUCTIOTO Ta3a, MPOBEACHUE KAYeCTBEHHBIX peaklUuid Ha KapOoHAaT U
CWIMKAT-UOHBl W W3YyYEHUE NPU3HAKOB HX TMPOTEKAHUS, O3HAKOMJIEHUE C
MPOAYKIMEH CWIMKATHOW MNPOMBIIIJIEHHOCTH, PEUICHHE IKCHEPUMEHTAbHBIX
3aa4 1o tTeMe «BaxkHelue HeMeTamibl U UX COSTMHEHUSI.

MeTa/uibl U UX COeTMHEHUS

OOmiass xapakTepuCTUKa XUMHUYECKHMX JJEMEHTOB — METAUIOB Ha
OCHOBaHUU UX ToJioxkeHus B [lepuoanueckoil cucreMe XuMHUUECKUX AJIEMEHTOB
. Y. MenneneeBa u ctpoenust atoMoB. CTpoeHue MeTtamioB. Mertaminyeckas
CBS3b U METAJNIMYECKasi KPUCTAIUTMYECKas peIETKa. DIEKTPOXUMHUUECKUN Pl
HalpsoKEHU MeTaiuioB. PU3MYEeCKMe M XUMHYECKHE CBOMCTBA METAJUIOB.
O6mue cnocoObl momydeHus: meTawioB. [loHATHE O KOpPpPO3UMM METAIUIOB,



OCHOBHBIE CIOCOOBI 3alMTBl HMX OT Koppo3uu. CrutaBbl (CTanb, YYTYH,
JTIOpATIOMUHUN, OPOH3a) U MX MPUMEHEHHUE B OBITY ¥ TIPOMBIIIIJICHHOCTH.

[[lenounble  MeTamuipl: nonoxkeHue B Ilepuoguueckor — cucteMe
xuMuyeckux aneMeHToB /. 1. MenaeneeBa, CTpoeHHUE UX aTOMOB, HAXO0XKICHUE
B npupoge. dusznueckue W XUMHUYECKHE CBOWCTBa (Ha MNpUMEpEe HATpUs H
kanusi). OKCUIbl W THAPOKCHUIBI HATpus W Kanaud. IIlpuMeHeHHe IIeT0YHbIX
METAJUIOB U X COEIUHECHUM.

IllenouyHo3eMeNbHBIC METAJILI MAarHUi W KaJdblUH: IIOJIOKEHHE B
[lepuognueckoir cucreme xumuueckux d3meMeHTtoB JI. WM. Mennaeneesa,
CTPOCHUE HMX aTOMOB, HaxoxJeHHE B mnpupoaec. PU3NYECKHE U XHMHUYECKUE
CBOMCTBA MarHus W Kaubllusd. BakHelne coeauHEeHHs Kaablusa (OKCHI,
TUAPOKCHU, cOH). JKECTKOCTH BOABI M CIIOCOOBI €€ YCTPaHECHUS.

AntoMuHui: TookeHue B Ileproanyeckoil CUCTEME XHUMHUYECKUX
snementoB J[. M. MeHneneeBa, CTpO€HHME aToma, HAXOXIACHUE B MPHUPOJE.
dusnueckue M XUMHUYECKHME CBONCTBa amtoMuHusA. AMdorepHbie CBOICTBa
OKCHJIa ¥ TUAPOKCH]IA ATFOMUHUS.

Kenezo: nmonoxenue B [leppoanyeckor CUCTEME XUMUUYECKUX 3JIEMEHTOB
J. 1. MenneneeBa, CTpOEHHE aToOMa, HaXOXxJAeHUE B npupone. Ousnueckue u
XUMUYecKue cBoicTBa xene3a. Okcuabl, Tuapokcuanl U conu keneza (l) u
xene3a (1l), ux cocras, cBoMCTBa U MOJIyYEHHE.

Xumuyeckuii IKCnepumenm:

O3HAKOMJICHHE ¢ oOpa3llaMud METaJUIOB MU CIUIaBOB, MX (PU3UUYECKUMU
CBOMCTBaMH, U3yYE€HHE pE3yJbTATOB KOPPO3UU METALIOB (BO3MOXKHO
UCITOJIb30BaHUE BHJICOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJEHUCTBHUS OKCHIA
KaJblUsl U HATpUS C BOJOM (BO3MOXXHO HCIIOJB30BAHUE BHUIEOMATEPHAIIOB),
HCCIIEIOBAHUE CBOMCTB JKECTKOM BOJIBI, IPOLIECCA TOPEHUS KEJIE3a B KUCIOPOJAE
(BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPHAIOB), MPU3HAKOB MPOTEKAHUS
Ka4eCTBEHHBIX pEaKIMii HA MOHBI: MarHus, Kajabliys, alFOMAHMS, [IMHKA, Kee3a
(1) wu xemeza (lIl), memum (ll), HaGmromeHWe W ONMHWCAHHWE TIPOIECCOB
OKpallMBaHUsS IUJIAMEHUM HWOHAMM HATpUs, Kajaus M KalblUs (BO3MOXHO
UCIIOJIb30BaHUE BHJCOMATEPHAIOB), HCCIeAoBaHUEe aM(OTEPHBIX CBOWCTB
TUJPOKCHIA AJTIOMUHMS U TUJIPOKCHIA LIMHKA, PEIICHHUE YKCIEPUMEHTATIbHBIX
3a71a4 Mo TeMe «BakHeHIMe METAIbI U UX COCTUHECHUS.

XUMHS U OKpPYKAOLIadA cpeaa

BeniectBa u Marepuanbsl B TOBCEIHEBHOM >KM3HU 4YeyoBeKa. be3omnacHoe
UCITOJIb30BaHHUE BEIIECTB U XUMHYECKUX peakiuii B ObITy. [lepBas momMoris npu
XAMHUYECKHUX 0KOTaxX U OTPABJICHHSX.



XHUMHUYECKOE 3arps3HEHUE OKPY KaIoIIeH cpebl (peaenbHas JOMmyCTUMast
KOHIleHTparus BemectB, pgainee — I[IJIK). Pomp xumMum B  pereHuun
AKOJIOTMUECKUX TTPOOIIEM.

Xumuueckuii IKCnepumenm:

U3y4eHHe 00pa3I0B MaTEPHUAIIOB (CTEKIIO, CIIABbI METAIIOB, MOJIUMEPHBIE
MaTepualbl).

Mexcnpeomemmuie ceasu

Peanuzanust MeXnpeaMeTHBIX CBSI3€ MPU U3YYEHUU XUMHUHU B 9 Kiacce
OCYILIECTBIISIETCSl 4Yepe3 MCHOIb30BaHUE KaK OOIIMX €eCTEeCTBEHHO-HAayYHBIX
MOHATUH, TaK W TOHATHH, SIBIISIFOIIMXCA CHUCTEMHBIMU JUISL  OTAEJIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO6mre ecTecCTBEHHO-HAYYHbIE MOHSTHS: HAYYHBIN (DAKT, TUIIOTE3a, 3aKOH,
TEOpHs, aHajlu3, CUHTE3, KIacCU(pUKaLuUsi, NEPUOAMYHOCTb, HAOIIO/IEHUE,
AKCIIEPUMEHT, MOJEIUPOBAHHE, U3MEPEHHE, MOJIENb, SBICHUE, MapHUKOBBIN
s dekT, TEXHONOT U, MaTepUAIbI.

®uzuka: MaTepusi, aroMm, 3JIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
U30TOIbI, PaJUOAKTUBHOCTh, MOJIEKYNA, AJIEKTPUYECKUI 3apsij, IPOBOJHUKH,
MOJYTIPOBOJHUKHU, JUAJIEKTPUKH, (POTOJIEMEHT, BEIIECTBO, TEIO, OO0BEM,
arperaTHo€  COCTOSIHME  BEIecTBa, Tra3, pacTBOpP, PACTBOPUMOCTb,
KpUCTA/NIMYECKast pemIeTKa, CIUlaBbl, (QU3WYECKUE BEIUYUHBI, €IUHUIIBI
U3MEpEHUs], KOCMHYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CoJHIIE.

buonorusi: porocunTes, apixaHue, buocdepa, SIKOCUCTEMA, MUHEPATbHBIE
yA00pEHUSI, MUKPO3JIEMEHThI, MAKPOAJIEMEHTHI, MUTATEIbHbIE BEILIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaIbl, TOPHBIE MOPOJBI,
II0JIE3HBIE HCKOIAEMbI€, TOIJIMBO, BOIHBIE PECYPCHI.
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KOJIMYECTBO

YACOB I10
TTPOT'PAMME
9 KJIACC
No | HauMeHoBAHMe KonunuecTBo yacos DJIeKTPOHHbIE
(undposbie)
n/ | pasgenoBuTeM = Beer | Komrpoasn = IlpakTnyeck
o0pa3oBaTe/ibHbIE
n MpoOrpaMMbI 0 ble padoThI ue padoThl
pecypchl
Pa3znen 1. BenrecTBO M XUuMH4YeCKHEe peaKkmuu
[ToBTOpEHUE N
J1yOJIeHNE
zll;al}{]nﬁ bubmuoreka [IOK
1.1 5 1 https://m.edsoo.ru/7f41
OCHOBHBIX
a636
pa3zienoB Kypca
8 xmacca
OcHOBHBIE
bu6nmorexa [IOK
3aKOHOMEPHOCTHU
1.2 4 https://m.edsoo.ru/7f41
XAMUYECKUX
. a636
peakuuit
DJEKTPOITUTHYEC
Kast
. but6mmoreka [IOK
1.3 ’ 8 1 1 https://m.edsoo.ru/7f41
XHUMHUYECKHE
a636
peaKIu B
pacTBopax
Hroro no pazaeny 17
Pa3gen 2. HemeTasIbl M UX COeANHEHUS
OO6mmas
XapaKTEePUCTUKA
HMIECKIX but6mmoreka [JOK
2.1 4 1 https://m.edsoo.ru/7f41
3JIEMEHTOB
a636
VIIA-rpynmsi.
I'anorensr
OOmas
XapaKTepUCTUKA
bu6mmoreka [IOK
XAMUYECKUX
2.2 6 https://m.edsoo.ru/7f41
351eMeHTOB VIA-
a636
rpynnsl. Cepa u
€€ COCIMHCHUS
2.3 Oo61as 7 1 bu6nunorexa LIOK
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XapaKTepUCTHKA
XUMHUYECKHX
aneMeHToB VA-
rpynnsl. A3oT,
dochop u ux
COEJTUHEHUS

https://m.edsoo.ru/7f41
636

OO6masa
XapaKTePUCTUKA
XUMHNYCCKUX
s1neMeHTOB |VA-

TPYIIIbIL.
Yraepoa u

2.4

KPEMHHU U UX

COCOHMHCHUA

bu6mmoreka [IOK
https://m.edsoo.ru/7f41
a636

Hroro o pasgeny

25

Pa3gea 3. MeTa/iibl M UX COSANHEHU A

. bu6mmoreka [IOK
OO01ue cBoKCTBa
3.1 4 https://m.edsoo.ru/7f41
METAJJIOB
a636
Baxwueiimme bubmuorexa [IOK
3.2 METAJUILI U UX 16 1 https://m.edsoo.ru/7f41
COCIUHCHUS 2636
Hroro no paszneny 20

Paznen 4. Xumus u okp

T

yaKaomas cpeaa

BemtectBa u bu6mmoreka [IOK
4.1 MaTepHalIbl B 3 https://m.edsoo.ru/7f41
JKA3HU 4€JI0BEKa a636
Hroro no pazneny 3
bu6mmoreka LIOK
PesepBHOE BpeMms 3 https://m.edsoo.ru/7f41
a636
OBIIEE
KOJIMYECTBO 68 4
YACOB I1O
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