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ITosicHuTeIbLHAS 3aNMUCKA

IIpuMepHas padoyasi nporpamMma 1o XuMuu s 8—9 kiaccos ¢
HCI0JIb30BAHHEM 000pyA0BaHUA HeHTPa « Toyka pocra»

Ha 0a3e uentpa «Touka poctay» obecriednBaeTcs peanusalnusi 00pa3oBaTeIbHbIX
IPOrpaMM €CTECTBEHHOHAYYHOW U TEXHOJIOTUYECKOM HAIIPaBIEHHOCTEM,
pa3paboTaHHBIX B COOTBETCTBUHU C TPEOOBAHUAMM 3aKOHOAATEIBCTBA B Cchepe
oOpa3zoBaHMs U ¢ YU4ETOM pexkoMmeHaanuii deaepanbHOro oneparopa yueoHoro
peaMeTa «XUMUSD.

OOpa3oBaTenbHasi NPOrpaMMa Mo3BOJISIET UHTETPUPOBATh PEATU3YEMbIE
MOJIXOJIbI, CTPYKTYPY U COJICpKaHHE MPHU OpraHU3aluu 00y4yeHus: XuMuu B 8—9
KJIacCax, BBICTPOCHHOM Ha 0a3e J1000ro U3 JOCTYIHBIX Y4eOHO-METOIUYECKHUX
komiiekcoB (YMK).

Hcnonb3oBanue odbopynoBanus «Touka pocta» npu peanuzauuu JaHHoi Ol
MO3BOJISIET CO3/1aTh yCIOBUS:

JUISL pacCIIUPEHUsI COACPHKAHUS IIKOIBHOIO XMMHUECKOT0 00pa30oBaHMsl;

JUISL TIOBBIILIEHUS IO3HABATEIbHOM aKTUBHOCTH O0YYaIOUINXCS B €CTECTBEHHO-
Hay4yHOU 00JacTy;

JUISL pa3BUTHUS JIMUYHOCTU PeOEHKA B IpoLiecce 00y4eHUs! XUMUH, €T0
CHOoCcOOHOCTEH, (hOpMUPOBAHMSI U yIOBIETBOPEHHS COLIUAIIBHO 3HAUUMBbIX
MHTEPECOB U NMOTPEOHOCTEN;

7Tt paboTHI ¢ OJJaPEHHBIMH IKOJIBHUKAMH, OPTaHU3AI[UN X Pa3BUTHS B
Pa3IMYHBIX 00JIaCTSIX 00Pa30BaATEIBHOM, TBOPUECKOU JIESITEIHLHOCTH.

Ilnanupyemblie pe3yabTaThl 0CBOCHUSA Y4eOHOT0 NMpeaMeTa « XUMHMD) ¢
ONMCAHUEM YHUBEPCAJIbHBIX Y4€OHBbIX JeHCTBUI, JOCTUTaeMbIX
00y4arIUMHUCH

IHJTAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA TIPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS MPOrPaMMbl OCHOBHOT'O OOILIETO
o0pa30oBaHus JOCTUTAIOTCS B X0J1€ OOYUYEHHs] XUMUU B €IMHCTBE yUeOHOU U
BOCIIUTATEIBHOM JIEATEIbHOCTH B COOTBETCTBUM C TPAJAULIMOHHBIMU POCCUMCKUMU
COLIMOKYJIbTYPHBIMU U YXOBHO-HPABCTBEHHBIMH LIEHHOCTSAMM, IPUHSATHIMU B
oO1iecTBe NpaBUJIaMUA U HOPMaMH MOBEJEHUS U CIIOCOOCTBYIOT MpoLieccaM
CaMOITO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALIAN O0yYarOIIUXCSl.

JIMYHOCTHBIE pe3yJbTaThl OTPAXKAIOT TOTOBHOCTH 00YUYaIOIIUXCS
PYKOBOJICTBOBAThCSI CUCTEMOM IMO3UTHUBHBIX HEHHOCTHBIX OPUEHTALUI U
pacIIMpEeHNE ONbITA AEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:
1)maTpuoTH4eCKOro BOCIIMTAHMS:

LIEHHOCTHOT'O OTHOILIEHHSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY



Y HayYHOMY HACJIEIMIO, TOHUMAHUS 3HAYCHUS] XUMUYECKOW HAYKHU B KU3HU
COBPEMEHHOT0 00IIeCTBa, CIIOCOOHOCTHU BIAAECTh TOCTOBEPHON HH(DOpMAaIueH o
MEPENOBBIX TOCTUKEHUSIX U OTKPBITUAX MUPOBOM U OTEYECTBEHHOW XUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOIIECTBA;
2)rpaskIaHCKOro BOCIIUTAHUSA:

MPEACTABIICHUS O COUMAIIBHBIX HOpMaXxX M MpaBUiaX MEKIMYHOCTHBIX
OTHOUIIEHUH B KOJUIEKTHBE, KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM, yUeOHO-UCCIIEI0OBATEIbCKOM,

TBOPYECKOM U IPYTUX BUAAX

JEATEeIbHOCTH, TOTOBHOCTHU K Pa3HOOOPA3HOM COBMECTHOM AEATEIbHOCTU MPHU
BBHITIOJITHCHUH YI€OHBIX, TO3HABATEIIBHBIX 3324, BEITOJIHCHUA XUMUICCKUX
AKCIEPUMEHTOB, CO3/IaHUH YUYEOHBIX MPOEKTOB, CTPEMIJICHUS K B3aMMOTIOHUMAHUIO
Y B3aMMOIIOMOIIIU B MPOIECCe ITON yueOHOU NeATeIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE MOBEJICHUE U MOCTYIIKK CBOMX TOBAPHUIIEH C MO3ULIUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUSA MOCIEACTBHUI MOCTYIKOB;
3)IIEHHOCTH HAYYHOTI'O MO3HAHUA:

MHPOBO33PEHYECKHUE MPEICTABICHUS O BEIIECTBE U XUMUYECKOW pEaKInu,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHSA HAYKU U COCTABIISIONINE
OCHOBY JIJI1 IOHUMAaHUSI CYIITHOCTH HayYHOU KapTUHBI MUPA, MIPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSA MPUPObI, B3aUMOCBS3SIX YEJIOBEKa C
MPUPOIHOM CPEZIO, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;
MO3HABATEIbHbIC MOTUBBI, HAIIPABJICHHBIC HA MOJYYEHUE HOBBIX 3HAHUM 110
XUMUH, HEOOXOIUMBIE JIJIs1 00bsICHEHUSI HAOJIFOJaEMbIX MPOIIECCOB U SIBJICHUM,
MO3HABATENIbHON, MHPOPMAITMOHHON M UUTATENHCKON KYJIbTYPhI, B TOM UUCIIC
HaBBIKOB CAMOCTOSTEIILHON Pa0O0ThI C YUEOHBIMU TEKCTAMU, CIIPABOYHOM
JUTEPATypOr, TOCTYIMTHBIMU TEXHUYECKUMU CPEeACTBAMU UH(GOPMAITMOHHBIX
TEXHOJIOTHH;

MHTEpEC K OOYYECHHIO U TIO3HAHUIO, JTF0003HATEIHLHOCTD, TOTOBHOCTh U
CIIOCOOHOCTH K CaMO0OPa30BaHHUIO, MPOSKTHOMN M UCCIIETOBATEIHCKON
NeSATeTbHOCTH, K OCO3HAHHOMY BBIOOPY HAIpaBJICHHOCTU U YPOBHS O0yU€HUS B
JTaJIbHEHIIIEM;

4)(popMupoBaHNs KYJIbTYPbI 310POBbSI:

OCO3HAHHE LICHHOCTH >KU3HH, OTBETCTBEHHOT'O OTHOIIEHUS K CBOEMY

3JI0POBBIO, YCTAHOBKU Ha 37]0pPOBBIM 00pa3 )KU3HU, OCOZHAHUE TOCIECACTBUN U
HEMPUATHE BPEAHBIX MPUBBIYEK (YIIOTPEOJIICHHS alIKOI0Jis, HAPKOTUKOB, KypEHHS),
HEO0OXOIMMOCTH COOJTIOICHUSI TIPaBUJI O€30MTACHOCTH MPU OOPAILICHHUH C
XUMHUYECKUMHU BEIIECTBAMH B OBITY U peabHOMN KU3HU;

S)Tpy10BOIro BOCIIMTAHMS:

HWHTEpEeC K MPAKTUYECKOMY M3YyUYEeHUI0 Mpodeccuil u TpyJia pa3InuHoro poja,
YBaKEHUE K TPYIY U PE3yIbTaTaM TPYAOBOU IESITEIbHOCTH, B TOM YUCJIE Ha
OCHOBE NMPUMEHEHHUS MPEAMETHBIX 3HAHUM 110 XUMHH, OCO3HAHHBIN BHIOOD
WHUBUTyJIbHON TPACKTOPUHU MIPOJIOJDKEHUS 00pa30BaHUs C yUETOM JIMYHOCTHBIX
WHTEPECOB M CIIOCOOHOCTH K XUMUH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
YCHENTHON MPOQPECCHOHAIBHOMN JESTENHPHOCTU U PA3BUTHSI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCS B MPOGECCHOHATBHON CPEJIE;



6)3K0/10r14eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH 1[€JIeCO00pa3HOE OTHOIICHHUE K MPUPOJIe KaK UCTOUHUKY

YKW3HU Ha 3eMJIE, OCHOBE €€ CYyIlIECTBOBAHUS, IOHUMAHUE LIEHHOCTH 3J0POBOTO U
Oe3omacHoro oopasza >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bU3MYECKOMY U TICUXMYECKOMY 3/I0POBBIO, OCO3HAHUE IIEHHOCTU COOJIIOICHHUS
npaBuil 0€30MaCHOTO MOBEJEHUS MTPU pabOTe C BEIIECTBAMHU, a TAK)KE B CUTYalUsX,
YTPOKAIOIIMNX 3J0POBBIO U KU3HU JIIOAEH;

CIIOCOOHOCTH MPUMEHSATH 3HAHUS, TIOJTydaeMble TIPH U3yUYCHUN XUMUH, TS
peleHns 3a1a4, CBA3aHHBIX C OKPYXKAIOIIEW NPUPOJHON CPENON, ISl TOBBILICHUS
YPOBHSI S3KOJIOTHYECKON KYJIbTYpPbl, OCO3HAHUS TJI00ATBLHOTO XapaKkTepa
HKOJIOTUYECKUX MTPOOJIEM U MyTEH UX PEIICHUSI TOCPEACTBOM METOJI0OB XUMUU,
HKOJIOTMYECKOTO MBIIIUICHUS, YMEHHUS PYKOBOJICTBOBATHCSI UM B ITO3HABATEILHOM,
KOMMYHHKATUBHOW U COLMAJIBHON TTPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B coctraBe MeTanpeIMETHBIX PE3YIBTATOB BBIIEISIOT 3HAUUMbIE JIJISI
dbopMHUpOBaHUS MUPOBO33PEHHUSI OOIICHAYYHBIE IOHATUS (3aKOH, TEOPHS,
MPUHITUI, TUTIOTE3a, (aKT, CUCTEMA, ITPOLIECC, IKCIIEPUMEHT U APYTOE.), KOTOPbIE
UCIIOJIb3YIOTCSl B €CTECTBEHHO-HAYUHBIX YYCOHBIX MPEIMETax U MO3BOJIAIOT Ha
OCHOBE 3HaHUM U3 ATUX NMPEAMETOB (OPMUPOBATH MIPEACTABICHUE O IIEJIOCTHOM
HAay4YHOW KapTUHE MUpPa, U YHUBEpCAIbHbIC YUeOHbIC ACHCTBUS (IT03HABATEIBHEIE,
KOMMYHUKATHUBHBIE, PETYISTUBHBIE), KOTOPbIE 00€CTIeUnBaOT (POPMHUPOBAHUE
TOTOBHOCTH K CAMOCTOSITEIbHOMY TJIAHUPOBAHUIO U OCYIIECTBICHUIO YUeOHOM
NEATEIIbHOCTH.

Ilo3HaBaTe/ibHbIE YHHBEPCAJLHbIE yUeOHbIE JeiiCTBUSA

ba3oBble jornueckmne geiicTBUS:

YMEHHUSI UCTIOJIH30BATh MPUEMBI JIOTUYECKOTO MBIIIJICHUS IPU OCBOCHUH

3HAHUM: PACKPBIBATH CMBICI XUMUYECKHUX MTOHATHH (BBLAEIATh UX XapaKTEPHbIC
MPU3HAKH, YCTAHABJIMBATh B3aUMOCBS3b C IPYTUMU MTOHATHIMU ), UCIIOJIH30BATh
MOHATHS JJ11 OOBSICHEHUS OT/ICIBHBIX (DaKTOB U SIBJICHUM, BRIOUPATh OCHOBAHHUS U
KPUTEPHUH IS KJIacCU(PUKAIIMN XUMUYECKUX BEIIECTB M XUMUUYECKUX PEaKIIU,
yCTaHaBJIMBATh MPUYMHHO-CIIEACTBEHHBIC CBSI3U MEXKYy O0OBbEKTAMU U3YUCHUS,
CTPOUTH JIOTUYECKHUE PACCYKIEHUS (MHAYKTUBHbIC, IEAYKTUBHbBIE, 10 aHAJIOTHH ),
JI€TIaTh BBIBOJIBI U 3aKIIOYECHHS;

YMEHHE NPUMEHSATH B IIPOIIECCE MO3HAHUS MOHATHUS (IPEIMETHbBIC U
MeTanpeIMETHBIC), CHMBOJIMUYECKHE (3HAKOBBIC) MOJIEIIH, UCIIOJIb3YEMbIE B XUMUH,
peoOpa3oBbIBATH MIMPOKO MPUMEHSIEMBIE B XUMUU MO/ICTIbHBIC TTPEACTABICHUS —
XUMHUYECKUH 3HAK (CUMBOJI 3JIEMEHTA), XUMHUUYecKas (popMysia U ypaBHEHUE
XUMHUUYECKOMN peaKlu — TP PEIICHUU yueOHO-TI03HABATEbHBIX 3a/1a4, C Y4ETOM
ATUX MOJICJIBHBIX MPECTABIICHUN BBISBIIATh U XapaKTEPU30BATh CYIIIECTBEHHBIC
MPU3HAKHN U3y4aeMbIX O0BEKTOB — XUMHUECKHUX BEIIECTB U XUMUYECKUX PEAKITUH,
BBISIBIIATH O0IIIME 3aKOHOMEPHOCTH, IPUYUHHO-CIICJICTBEHHBIE CBSI3H U
MPOTUBOPEYUHS B U3y4aeMbIX MTPOIIECCAX U SIBIICHUSIX.

ba3oBble uccienoBarejbcKue 1eMCTBUA:

YMEHHE HCIO0JIb30BATh MOCTABJIECHHBIE BOMIPOCHI B KAYECTBE MHCTPYMEHTA
MO3HAHUS, & TAK)KE B KAU€CTBE OCHOBBI /7151 (HOPMHUPOBAHHUS TUTIOTE3BI 110



IIPOBEPKE MPABUIIBHOCTU BBICKA3bIBAEMBIX CYKIECHUN;

NpUOOPETEHHE OIbITA MO MJIAHUPOBAHUIO, OPTAHU3AIMU U TIPOBEJICHUIO
YUYEHHUYECKUX IKCIIEPUMEHTOB, yMEHUE HAOJI01aTh 3a XO/I0M Ipoliecca,
CaMOCTOATENLHO MPOrHO3UPOBATH €T0 pe3yibTaT, POpMyIHpOBaThH 000OIICHUS U
BBIBO/IbI 10 PE3YyJIbTaTaM MPOBEAEHHOIO OIBITA, UCCIEA0BAHUSA, COCTABIIATh OTUET
O MpoJieNTaHHOM padoTe.

Pa6ora ¢ undpopmanmeii:

yYMEHHE BHIOMpATh, AHATTU3UPOBATh U UHTEPIIPETUPOBATH HH(POPMALIHIO
pa3IMYHBIX BUAOB U (POPM MPEICTABICHHUS, TOJyYaeMyI0 U3 Pa3HbIX HCTOYHUKOB
(Hay4HO-TIOIYJIApHAsA JTUTEPATYpa XUMHUECKOTO COJAEP/KAHUS, CIIPABOYHbBIE
nocobust, pecypcsl lHTepHeTa), KpUTHYIECKH OIIEHUBATh MPOTUBOPEUUBYIO U
HEJOCTOBEPHYIO UH(OPMAIIHIO;

YMEHUE IPUMEHSATH PA3TMYHBIE METOJIBI M 3aIIPOCHI IIPU MTOUCKE U 0TOOpE
uH(GOpPMAaIIMU ¥ COOTBETCTBYIOIINX JaHHBIX, HEOOXOIUMBIX JIJIs1 BBITIOJIHEHUS
y4eOHBIX U NM03HABATENIbHBIX 3a/1a4 OIPEIEIEHHOTO TUIA, IPUOOPETEHUE OIBITA B
001acTH UCIOJIb30BaHUSI THPOPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
OBJIAJICHUE KYJIbTYpPOIl aKTUBHOI'O UCIIOIb30BAaHUS PA3JIMYHBIX IIOUCKOBBIX CUCTEM,
CaMOCTOSITENILHO BBIOMPATh ONTUMAJIbHYIO (pOpMY Ipe/ICTaBICHUS UHPOPMALIK U
WJUTIOCTPUPOBATH PELIaEMbIE 3a1a4H HECJIOKHBIMUA CXEMAMU, IHarpaMMaMu,
apyrumu hopmMamu rpaduki 1 ©X KOMOMHAIIUSAMY,

YMEHUE UCIO0JIb30BaTh U aHAIIM3UPOBATh B MPOLECCE YUEOHOU U
UCCJIEI0BATENBCKON AEATENBHOCTH HH(POPMALIUIO O BIUSHUU IPOMBIIIEHHOCTH,
CEJIbCKOTO X0351ICTBA U TPAHCIIOPTA HA COCTOSTHUE OKPYKAIOLIEH TPUPOTHOM
Cpelbl.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

YMEHHUSI 3a]1aBaTh BOIIPOCHI (B XO€ Aranora u (Win) IUCKYCCUHU) TIO

CyLIeCTBY 00CYyK1aeMOM TeMbl, (POPMYIHPOBATH CBOU MPETIOKECHUS
OTHOCUTEIBHO BBIITOJHEHMS MPEJI0KEHHOM 3a1a4H;

YMEHUS MIPEACTABIIATH IMOJYYEHHBIE PE3YyJIbTaThl [I03HABATEIBHON

NEATEIbHOCTH B YCTHBIX U IMCBMEHHBIX TEKCTaX; J€JaTh NPE3CHTALUIO
pe3yJIbTaTOB BBIIIOJHEHUS! XUMUYECKOTO 3KCIIEpUMEHTa (J1a00paTOPHOTO OMBITA,
J1abopaTopHOI pabOTHI MO MCCIIEIOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MPOEKTA);
YMEHHMSI y4eOHOTO COTPYAHUUYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEJIbHON U UCCIIEIOBATENBCKOM JAESITENIbBHOCTU IPU PELIEHUN
BO3ZHMKAIOIIMX MPo0JIeM Ha OCHOBE y4€Ta OOIIUX UHTEPECOB U COTJIaCOBaHUS
no3uuui (00CyX1eHusi, 0OOMEH MHEHUSAMHU, «MO3TOBBIE€ IITYPMbD», KOOPIUHALIUS
COBMECTHBIX JEHUCTBUMN, ONPEIEIICHUE KPUTEPUEB I10 OLICHKE KayeCcTBa
BBITIOJIHEHHOM paOOThI U JPYTHE).

PeryasiTuBHbIE YHHBepcaJbHbIe y4eOHbIe NeiCTBUSA:

YMEHUE CaMOCTOATENILHO ONPEAEIISTH LEJIN AEATENbHOCTH, IIJIaHUPOBATD,
OCYILIECTBIISITh, KOHTPOJIUPOBATH U MPU HEOOXOAUMOCTH KOPPEKTHUPOBATH CBOIO
NesATEeILHOCTD, BHIOUPATh Hanbosee 3pPpeKTUBHBIC CITOCOOBI pelIeHUs yUeOHbIX U
NIO3HABATEJIbHBIX 33/1a4, CAMOCTOATENBHO COCTABIIATh UM KOPPEKTUPOBATH
MIPEIIOKEHHBIN AITOPUTM JIEMCTBUM IIPY BBINIOJIHEHUH 33JIaHUM C YUYETOM
MOJTyYEHUs] HOBBIX 3HAHUM 00 M3ydaeMbIX 0ObEKTaX — BELIECTBAX U PEaKIMsIX,



OLICHUBATh COOTBETCTBUE MOJIYYEHHOI'O PE3YJIbTATA 3asIBJICHHOM LIEJIN, YMEHUE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEIJIaracMbl€ B YCIOBUU 3aJaHUMN.
HPEAMETHBIE PE3YJIBTATBI

B cocTaBe npeaAMEeTHBIX pe3yJbTaTOB [0 OCBOCHUIO 0053aTEIbHOTO
CoJIepKaHMs, YCTAaHOBJICHHOTO JaHHOH (heepaabHON pabouei mporpaMmoi,
BBIICJISIFOT: OCBOCHHbBIE 00YYAIOIIMMUCS HAyUYHbIE 3HAHUS, YMEHUS U CIIOCOOBI
JercTBUl, crienupuieckue s MpeIMeTHON 001acTi « XUMUS, BUJIBI
JESATEIPHOCTH IO MOJYYEHHUIO HOBOTO 3HAHUS, €T0 UHTEPIIPETALUH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.
K konimy oOy4eHus B 8 kjiacce mpeIMeTHBIE Pe3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:
*PACKpPBIBATh CMBICII OCHOBHBIX XUMUYECKUX TOHATUI: aTOM, MOJIEKYJIA,
XAMHUYECKUH 3JIEMEHT, TPOCTOE BEIIECTBO, CIIOXKHOE BELIECTBO, CMECh
(oHOpOAHAS M HEOJTHOPOIHAS ), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca,
MaccoBas JI0JiI XUMUYECKOTO AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00BEM,
OKCHJ, KACIJIOTA, OCHOBAHHUE, COJIb, JIEKTPOOTPULIATEIIbLHOCTD, CTENICHb
OKHUCJICHHS, XUMUUYECKas peaKIlus, KiacCupUKAIHs peakIuil: peakiuu
COCAMHEHUS, PEAKLINU PA3JIOKEHUS, PEaKLMU 3aMELICHHUs, pEaKIUU

oOMeHa, 9K30- U HHAOTEPMHUYECKUE PEaKluu, TEII0BoM 3 (PeKT peakiumu,
AJIpO aTOMa, 3JIEKTPOHHBIN CIION aToMa, aTOMHAsIOpOUTAIIb, PAANYC

aTOMa, XUMUYECKas CBS3b, MOJSPHAS U HEMOJISIPHASI KOBAJICHTHAS CBA3b,
VMOHHAS CBSI3b, MOH, KATUOH, aHUOH, pACTBOP, MACCOBasl 10JI BEIIECTBA
(mpolieHTHAs! KOHIICHTpAIUs1) B pacTBOPE;

*MJUTIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XUMUYECKUX MMOHITUN U
MIPUMEHATH T MOHITHUSA MPHU OMMMCAHUU BEIIECTB M UX MPEBPAILICHUN;
*HICITIOJIb30BaTh XUMHUYECKYIO CUMBOJIMKY JIJISl COCTABJICHUS (POPMYII

BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

*OTIPEIEIIATH BAJICHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCTUHEHUSIX,
CTETICHb OKUCJICHUS DJIEMEHTOB B OMHAPHBIX COCTMHEHUSIX,
IIPUHAJIEKHOCTD BELIECTB K ONPENECIEHHOMY KJIACCY COEAMHEHUH T10
dbopmyrnam, BUJ XUMAYECKON CBSI3U (KOBAJICHTHAs M HOHHAS) B
HEOPraHUYECKUX COCIUHEHHUSX;

epackpbiBaTh cMbICH [leproanueckoro 3akona . . Menaeneena:
JIEMOHCTPUPOBATH TOHUMAaHNE NEPUOANYECKON 3aBUCUMOCTH CBOMCTB
XMMHUYECKUX JJIEMEHTOB OT UX MOJIOKeHUs B [lepuonnueckoi cucreme,
3aKOHOB COXPAaHEHHUsI MacChl BEUIECTB, TOCTOSHCTBA COCTaBa, aTOMHO
MOJIEKYJISIPHOTO YUYEHHS, 3aKOHAa ABOTrajipo;

*OTHCHIBATH U XaPAKTEPU30BaTh TabmuHyto dhopmy [lepuonnueckoi
CUCTEMbl XUMHUYECKHUX 3JIEMEHTOB: PA3JINYaTh MOHITHUS «TJIaBHAs

noarpymnmna (A-rpynmna)» u «nodounas noarpynna (b-rpymnmna)y», mansie u
OOJBIIIME MePUObl, COOTHOCUTh 0003HAYEHUS, KOTOPHIE UMEIOTCS B
tabnuie «[lepuonnueckas cucrema XuMudeckux snemMeHToB /1. U.
MenaeneeBay ¢ YMCIOBBIMUA XapAKTEPUCTUKAMHU CTPOCHUSI aTOMOB



XUMHUYECKUX IJIEMEHTOB (COCTaB | 3apsij sA/ipa, 00IIee YUCIIO IIEKTPOHOB
U pacrpeeieHre UX Mo 3JIEKTPOHHBIM CII0SIM);

eKJIACCU(DUIIMPOBATH XUMUYECKUE IIEMEHTBI, HEOPraHUYECKHE BEIIECTBRA,
XUMHUYECKHE Peakuu (TI0 YUCITY U COCTABY YYACTBYIOIIMX B PEAKIIUH
BEIIIECTB, 110 TETUIOBOMY (D eKTy);

eXapaKTepU30BaTh (OMUCHIBATH) OOLIME XUMUUECKIE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKAAsA ONMMCAHUE IPUMEPAMU MOJIEKYIISPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

[IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OTUX Kau€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH MPOTEKAHUSI XUMUYECKUX MTPEBPAICHUN B
Pa3JIMYHBIX YCIOBUSIX;

*BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl
BEILECTB, MACCOBYIO JOJII0 XUMUYECKOIO AIEMEHTa 1o (hopmyJie
COEIMHEHNS, MACCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOW PEAKIUU;

*[I[PUMEHSTh OCHOBHBIE ONEPALIMN MBICIUTEIBHON NESITENBHOCTH — AHAJIU3
U CUHTE3, CpaBHEHUE, 0000I1IeHnEe, CUCTEMAaTU3AIINIO, KilacCu(UKaIuio,
BBISIBJICHUE TPUUNHHO-CJIEICTBEHHBIX

CBSI3€M — ISl U3YUYEHUS CBOMCTB

BEILIECTB U XUMUYECKUX PEAKIUI, ECTECTBEHHO-HAYUYHbIE METO/IbI
MO3HAHUS — HAOJIIOJCHUE, U3MEPEHUE, MOJICIIMPOBAHUE, DKCIIEPUMEHT
(peaJibHBINM U MBICIICHHBIN );

CJICJIOBATh MPaBUJIaM IOJIb30BAHUS XUMUYECKOUN MTOCYA0N U
Ja00paTOpHBIM 000PYyI0BaHUEM, A TAKXKE MpaBUiaM 0OpaIlleHUS C
BEIIIECTBAMU B COOTBETCTBUU C UHCTPYKIIUSIMHU MO BBIMOJTHEHUIO
J1a00paTOPHBIX XUMHUECKUX OMBITOB IO MOJIYYEHUIO U COOUPAHUIO
ra3oo0pa3HbIX BEIIEeCTB (BOJOPOAA M KUCIOPO/Ia), MPUTOTOBIICHUIO
PACTBOPOB C OINPEACIEHHON MAaCCOBOM JI0JIEH paCTBOPEHHOTO BEIIECTBA,
IJIAHUPOBATh U MPOBOJUTH XUMUUYECKUE SKCIIEPUMEHTHI 10
pacro3HaBaHHUIO PACTBOPOB IIEIOYEH U KUCIOT C TOMOIIBI0 HHANKATOPOB
(;makmyc, henondTarent, METUIIOPAHXK U APYTHE).

K koniry oOy4eHus B 9 Kkjacce peIMETHBIE pe3yJbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYYAIOIINXCS YMEHUM:
ePaCKphIBATh CMBICJI OCHOBHBIX XUMUYECKUX MOHITUI: XUMUYECKUH
AJIEMEHT, aTOM, MOJIEKYJia, MIOH, KATUOH, aHUOH, POCTOE BEIIECTRO,
CJIO’)KHOE BEIIIECTBO, BAJICHTHOCTD, AJIEKTPOOTPUIIATEILHOCTh, CTEIICHb
OKHUCJICHUSI, XUMUYECKasl pEeaKIys, XMMHUECKas CBs3b, TEIIOBOM 3P eKT
peaKiLMu, MOJIb, MOJISIPHBIA 00bEM, PACTBOP, AIEKTPOIUTHI,
HEDJIEKTPOJIUTHI, JICKTPOTUTHYECKAs JUCCOIUALINS, PEAKIIUU HOHHOTO
oOMeHa, KaTaau3aTop, XMMAYECKOe PaBHOBECHE, OOpaTUMBIC U
HEeOoOpaTUMBbIE PEAKITUHU, OKHUCIUTEILHO-BOCCTAHOBUTEILHBIE PEAKITUH,
OKHUCIIUTEIb, BOCCTAHOBUTENb, OKUCIIEHUE U BOCCTAHOBJIEHUE,
aoTponusi, aMpOTEPHOCTh, XUMHUYECKasi CBA3b (KOBaJCHTHAs, HOHHAS,
METaJIMYECKas ), KpUCTAJUITMYECKasl pelI€TKa, KOPpO3usi METAILJIOB,
CILIaBbl, CKOPOCTh XMMUYECKOU peaKuu, TPEAEIbHO I0MyCTUMAs



koHuenTpaus [1/IK Bemecrsa;

*MJUTIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XUMUYECKHUX IOHITUI U
IIPUMEHSATH 3TH MOHATHSI IPY OIMCAHUU BELIECTB U UX NIPEBPAILCHU;
*JICTI0JIb30BaTh XUMUYECKYIO CUMBOJIMKY JUIsl COCTaBJIEHUS (hOpMYII
BEILECTB U YPAaBHEHUN XUMHUYECKUX PEAKIINA;

*OIPEIENIATh BAJICHTHOCTD U CTENIEHb OKUCICHUS XUMUYECKUX 2JIEMEHTOB B
COEIMHEHHUAX Pa3IM4YHOIO COCTaBa, IPUHAIIEKHOCTD BEIIECTB K
oTnpenenEéHHOMY KJIacCy COSIUHEHHM 1Mo popMysiam, BHI XUMHUUECKON
CBS3M (KOBAJICHTHAsI, HOHHAs, METAJUIMYECKAs) B HEOPTaHMYECKUX
COEMHEHMSIX, 3apsi/l MOHA 110 XUMUYEeCKoi (hopMyIie, XapakTep cpebl B
BOJHBIX PACTBOPAX HEOPTAHUYECKUX COEANHEHUH, TUIT KPUCTAIUTMYECKOM
PELIETKA KOHKPETHOI'O BELIECTBA;

epackpbiBaTh cMbIcH [lepuoanueckoro 3akoHa . 1. MenaeneeBa u
JEMOHCTPHUPOBATh €r0 NTOHMMAaHHUE: ONKUCHIBATH U XapaKTEPU30BaTh
TabnnuHyto popmy Ileproarueckoit cUCTEMbl XUMHUYECKUX JIEMEHTOB!
pasnuyaTh NOHATUA «IJaBHas noArpymnmna (A-rpymnmna)» u «rnodoo4Hast
noarpynna (b-rpynna)», manslie u 60JbIIKME TEPUOABI, COOTHOCUTH
0003Ha4YEHHUsA, KOTOPbIE UMEIOTCS B IEPUOANYECKOMN TaOIHIIEe, C
YUCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XUMHYECKUX
3JIEMEHTOB (COCTaB U 3aps] si/ipa, 0011ee YUCIIO FIEKTPOHOB U
pacrpeielieHue UX MO0 JIEKTPOHHBIM CJIOSIM), OOBSICHATH 00IITHE
3aKOHOMEPHOCTH B U3MEHEHHH CBOWCTB 3JIEMEHTOB U UX COCAMHEHUI B
npejesiax MajibIX MEPUOA0B U INIABHBIX NOATPYIII ¢ YYETOM CTPOEHUS UX
aTOMOB;

eKJIACCU(DULIMPOBATH XUMUYECKUE AIIEMEHTBI, HEOPraHUYECKUE BELIECTBA,
XUMUYECKHE peakluuu (10 YHUCTY U COCTaBY YYaCTBYIOUIUX B PEAKI[UU
BELIECTB, 10 TEIJIOBOMY 3D (PEKTY, O U3MEHEHUIO CTETIEHEH OKUCICHUS
XUMHUYECKHUX IJIEMEHTOB);

eXapaKTepH30BaTh (OMUCHIBATh) O0IIME U CTIEUU(DUIECKUE XUMUYECKUE
CBOMCTBA IIPOCTHIX U CIOKHBIX BEIECTB, IOATBEPK/1ast ONIMCAHUE
IPUMEPAMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUI COOTBETCTBYIOIINX
XAMUYECKUX PEAKIIHIM;

*COCTABJISITh YPAaBHEHUS 3JIEKTPOJIUTUYECKON AUCCOLUALIMH KUCIIOT,
LIETI0YEH U COJIEHN, TIOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIIMM HOHHOTO
0oOME€Ha, ypaBHEHUS pEaKIUi, MOTBEPKAAIOIINX CYIIECTBOBAHUE
TeHEeTHYECKOM CBSI3U MEXKy BEIlIECTBAMU PA3JIMYHBIX KJIACCOB;
*PACKPBIBATH CYITHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIHA
MOCPEJICTBOM COCTABIICHMSI DJIEKTPOHHOTO OajaHCca 3THX PeaKluid;
e[IPOTHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX CTPOCHHUSI,
BO3MOYKHOCTH MPOTEKAHNS XUMUYECKHUX IPEBPAILECHNUN B Pa3INYHBIX
YCIIOBHSIX;

*BBIUHCIIATH OTHOCUTEJIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl
BEIIECTB, MACCOBYIO JIOJII0 XUMHUYECKOI0 JIeMEHTa o (hopmyie
COEJIMHEHHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
10 YPaBHEHUIO XUMHUYECKON PEaKLUN;



«COOJTIO/IATh TIPaBUJIa MOJB30BAHMS XUMHUECKON MTOCYI0N 1
Ja00paTOpHBIM 000PYyI0BaHUEM, a TaK)Ke MpaBujIa 0OpaIIeHUs C
BEIIIECTBAMU B COOTBETCTBUU C UHCTPYKITUSMH TI0 BBIMIOJTHEHUIO
Ja00paTOPHBIX XUMHUECKHX OMBITOB I10 MOJIYYEHHUIO U COOMPAHUIO
ra3z000pa3HbIX BEIIECTB (aMMHaKa M YIJICKUCIIOTO rasa);
eIIPOBOJIUTH PEAKIIMH, ITOJITBEPIK/IAFOIINE KaueCTBEHHBIN COCTaB
Pa3JIMYHBIX BEIIECTB: PaclO3HaBaTh OMBITHBIM MYTEM XJIOPUA-, OPOMU/I-,
uoNua-, KapooHat-, pocdar-, cunukar-, cynbhar-, THAPOKCUA-UOHBI,
KaTHOHBI aMMOHWSI 1 HIOHBI H3yYEHHBIX METAJIJIOB, PUCYTCTBYIOIIUE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;
eIIPUMEHSTH OCHOBHBIC OTICPAIIMHA MBICTUTEIILHON ACATENHPHOCTA — aHAJIA3
U CUHTE3, CpaBHEHUE, 0000IIEeHNEe, CHCTEMAaTHU3aITNIO, BEISIBIICHHE
MPUYUHHO-CJICICTBEHHBIX CBSA3CH — IS U3yYEHUS CBOWCTB BEIIECCTB H
XUMHUYECKUX PEAKI, €CTeCTBEHHO-HAYYHBIC METO IbI TTIO3HAHUS —
HaOJII0/ICHHE, U3MEPEHUE, MOJISTTUPOBAHNE, SKCIIEPUMEHT (peaibHbIN 1
MBICJICHHBIH ).

DopMbI KOHTPOJISA

KonTposnb pe3ynbraToB 00yueHus B cOOoTBeTCTBHM ¢ AaHHOM OIl mpoBoauTcs B
(bopMe MMCbMEHHBIX U IKCIIEPUMEHTAIBHBIX padOT, MPEANO0JIAracTcsl IPOBEICHUE
IIPOMEKYTOUYHOM U UTOTOBOM aTTECTALUU.

Hpomeofcymouua}l ammecmauus

JIns ocyecTBiIEHNUS] TPOMEKYTOUYHOM aTTECTALIMKU UCTIOIb3YIOTCS KOHTPOJIBHO-
OIICHOYHBIE MaTepHuaibl, 0TOOpP COAEp>KaHUS KOTOPHIX OPUEHTUPOBAH HA MPOBEPKY
YPOBHSI YCBOCHHSI CUCTEMBI 3HAHUM U YMEHUN — UHBAPUAHTHOIO s1Ipa

coJlep KaHusl ICUCTBYIOMIMX 00pa30BaTEeIbHON MPOTPaMMBbI 110 XUMHUH JIJIs
o01reo0pa3oBaTeNbHBIX OpraHu3alil. 3aJanus MPOMEKYTOUHON aTTeCTaIlluu
BKJIFOUAIOT MAaTEPUAJI OCHOBHBIX PA3JI€JIOB Kypca XMMUHU.

Hmozoeasn ammecmayusn

JIns ocyiiecTBieHUsI UTOrOBOM aTTecTaunu uenodibdyrores KUMel, coaep:xanue
KOTOPBIX OPUEHTUPOBAHO Ha IPOBEPKY YPOBHS YCBOCHUSI 3HAHUU U OINPEIEIISIETCS
CUCTEMOM TpeOOBaHUH K MOATOTOBKE BBITYCKHUKOB OCHOBHOM IIKOJIBI. DTa
CUCTEMA MHBAPUAHTHA M0 OTHOLIEHUIO KO BceM nercTtByromuM OIl mo xumum s
0011e00pa3oBaTeIbHbIX OpraHu3alui. 3aaHusl UTOTOBOM aTTECTALIMK BKJIIOYAOT
MaTepuaj OCHOBHBIX pa3feioB Kypca XUMUH.

COJAEPKXAHUME OBYUYEHUA



8 KUIACC

IlepBoHauajbHbIe XUMHUYecKUE MOHATHSA (20 u)

[Ipenmer xumun. Posib XUMHUH B )KU3HU YEIIOBEKA. XMMHS B CUCTEME HaYK.

Tena n BemecTBa. PU3NUECKUE CBOMCTBA BEMIECTB. ATPEraTHOE COCTOSHUE
BelecTB. [IoHsATHE 0 MEeTOAaX MO3HAHUS B XUMUU. UHCTBIE BEMIECTBA U CMECH.
CriocoObl pa3ziesieHust cMeceil.

ATOMBI U MOJIEKYJIBI. XUMUYECKHE 31€MEHThL. CUMBOJIBI XHMHUYECKUX
aneMeHTOB. [IpocThie U ClOXKHBIE BellecTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.
Xumuueckas popmysa. BanreHTHOCTh aTOMOB XUMHUYECKUX JIEMEHTOB.

3aKOH MOCTOSHCTBA cOCTaBa BelecTB. OTHOCUTENbHAS aTOMHAsI Macca.
OTtHOcHTENBbHAS MOJIEKYJISIpHAst Macca. MaccoBast 10JIsl XMMAYECKOIO 3JIEMEHTA B
COEJIMHEHUHU.

KonunuectBo BemecTBa. Monb. MonspHas macca. B3anMocBsI3b KOJIMYECTBA,
MaccChl M YMCJIa CTPYKTYPHBIX eIMHHUII BemiecTBa. Pacuétel mo popmynam
XUMHUYECKUX COECTMHEHU.

Du3NYECKUE U XUMUYECKUE SABICHUSA. XUMUYECKAs pEaKlus U €€ IPU3HAKHU.
3aKOH COXpaHEHMs MacChl BeleCTB. XUMHUeckue ypaBHeHus. Kiiaccuukanus
XUMHUYECKUX PEAKIUi (COeTUHEHNS, PA3I0KEHNUs, 3aMEIIICHUsI, 0OMEHa).
Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XUMUYECKOM NOCYI0M, MpaBuiIaMu pabOThl B 1TaOOpaTOpUU U
npuémamu oOpaIieHus ¢ 1Ja0opaTOPHBIM 000PYOBAaHUEM, U3YUCHHUE U OITUCAHUE
(bu3MYECKUX CBOMCTB 00Pa30B HEOPraHUUECKUX BEIIECTB, HAOJIOICHHE
¢bu3nueckux (IJIaBJICHUE BOCKA, TasSHUE JIb/Ia, PACTUPAHHUE caxapa B CTYIIKE,
KUIIEHUE U KOHJICHCAIMS BOJIbl) U XUMUYECKHUX (TOPEHHUE CBEYH, IPOKATUBAHHE
MEJTHOM MPOBOJIOKH, B3aUMOICCTBUE MeJa C KUCIIOTOW) SIBJIICHUI, HAOIIOACHUE U
ONMCaHWE MPU3HAKOB MPOTEKAHUS XUMUUECKUX Peaklnil (pa3ioxkeHue caxapa,
B3aMMOJICHCTBHE CEPHON KUCIIOTHI C XJIOPUIOM OapHsi, pa3iokKeHHe THAPOKCUIA
meau (I1) npu HarpeBaHuu, B3auMoJeHCTBUE kene3a ¢ pacTBopoM coiu meau (1),
U3y4eHHEe CII0COO0B pa3AesieHus] CMECeil: ¢ MOMOIIbI0 MaruuTa, (puiIbTpOBaHuE,

BbINIapUBaHUE, TUCTUIUISIMUS, XpoMaTorpadusi, IpOBeIeHUE OUUCTKU TOBAPEHHON



COJIH, HAOJIIO/ICHUE U OMKUCAHUE PE3YIHTATOB MPOBEJICHHUS OIbITA,
WJUTIOCTPUPYIOLIErO 3aKOH COXPAHEHHUsI MACChl, CO3JaHNE MOJEIIEH MOJIEKYI
(IrapocTepKHEBBIX ).

Ba:kuHeiilmme npeacTaBuTe I HEOPraHNYECKUX BeLIECTB

Bo3ayx — cmech razos. (6 4)

Cocras Bo3nyxa. Kuciopon — 351€MEHT U TpOCTOE

BelecTBO. HaxoxaeHne Kuciaopoaa B mpupoie, Gu3ndecKue 1 XUMHISCKHE
cBoiicTBa (peakiuu ropenus). Oxcupl. [Ipumenenue kucnopoaa. CriocoOsl
MOJIYYEHHS KUCTIOPO/a B TA0OPATOPUH U MPOMBILUIEHHOCTU. KpyroBopot
KHCIIopoaa B pupoae. O30H — auioTporHas MoAU(pUKAIU KAUCIOpoa.
TemnoBo# 3 HEeKT XUMHUUECKOU peakInKi, TEPMOXUMUYECKHUE YPABHEHUS,
DK30- W DHJIOTEPMUYECKHUE PeaKUMU. TOIIMBO: YyroJib U METaH. 3arps3HEHNE
BO3JlyXa, YCWJICHHE MMAPHUKOBOTO0 3(pdekTa, pazpyiieHrne 030HOBOTO CIOSI.
Bojaopoa — a5eMeHT u npocToe BelecTBO.(8 1)

Haxoxaenue Bojopojia BIpupoae, Pu3niecKkue U XMMHUUECKHUE CBOMCTBRA,
MpUMEHEHUE, CIIOCOObINoMy4YeHuss. KUcIoThl U colu.

Monsipabiii 00BEM ra3oB. PacyéTsl M0 XUMUUECKUM YPaBHEHUSIM.

Bonma. (54)

dusnyeckre cBOMCTBA BOJBl. Boma kak pactBopurens. PacTBopsl.
HacplleHHbIe ¥ HEHACHIIIEHHBIE PACTBOPBI. PACTBOPUMOCTD BEIIECTB B BOJIE.
MaccoBast 10Ji BEIIECTBA B pacTBOpe. XUMUYECKHE CBOMCTBA BOIbl. OCHOBaHMUSI.
Posb pacTBOpOB B MPUPOJIEC U B )KU3HU YelioBeka. KpyroBopoT BOAbI B IPUPOJIE.
3arpsi3HeHHre NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.
Knaccuduxkanus nHeoprannyeckux coenuaenni. (11 ).

Oxcuasl. Knaccudukanusokcuios: coiaeodpasyrorue (0OCHOBHbIE, KUCIIOTHBIE,
amoTepHbIe) nHeconeobpasyromue. Homenknarypa okcunoB. dusnyeckue u
XAMHUYECKUECBOMCTBA OKCUAOB. [lonydeHne OKCUuIoB.

OcnoBanusi. Knaccudukanus ocHoBaHUM: MIENTOYH U HEPACTBOPUMBIE
ocHoBaHuA. HomeHnkiatypa ocHoBaHui. PU3NYECKHE U XUMUYECKUE CBOMCTBA

ocHoBaHuM. [lonyuyenrne oCHOBaHU.



Kucnotel. Knaccudpukanusa kucnor. Homenknarypa kucnot. dusndeckue u
XAMHUYECKUE CBOMCTBA KUCHOT. P aktuBHOCTM MeTamuioB H. H. bekerosa.
[Tony4yeHne KUCIIOT.

Conu. Homenknatypa coneil. @u3nueckrue U XMMUYECKUE CBOMCTBA COJICH.
[Tomyuenue conen.

['eHeTnuecKkas CBSI3b MEXKY KJIACCaMU HEOPTAHUYECKUX COCTUHEHHUI.
Xumuueckuii IKcnepumenm:

KaueCTBEHHOE ONPEACIICHUE CONEPKAHMSI KACIIOPO/ia B BO3yX€, MOJyYCHUE,
coOupaHue, pacro3HaBaHUE U U3YUEHUE CBOMCTB KUCIOpOaa, HAOII0ACHUE
B3aMMO/ICHCTBUS BEIIECTB C KUCJIOPOJIOM U YCIOBUS BO3SHUKHOBEHUS U
MpeKpalieHus TopeHus (moxapa), 03HaKOMJIEHUE C 00pa3liaMu OKCUJIOB U
OMMCAHWE UX CBOMCTB, IMOJy4YeHHUE, COOUpaHUE, pacliO3HABAaHUE U U3YUCHUE
CBOMCTB BOjIopoja (ropeHue), B3auMoaeiicTBre Bojgopoaa ¢ okcuaom meau (1)
(BO3MOKHO KCIIOJIb30BAaHUE BUIEOMATEPUATIOB), HAOI0/IeHHEe 00pa3IoB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCII€JOBAaHNE OCOOCHHOCTEN PaCTBOPEHUS BEIIIECTB C
Pa3IMYHON PACTBOPUMOCTBIO, IPUTOTOBIIEHHE PACTBOPOB C OMPEACIEHHOMN
MAaCCOBOM JIOJIEN PACTBOPEHHOIO BEILIECTBA, B3aUMOACHCTBHE BObI C METAIIIIAMHU
(HaTpueM U KallbliieM) (BO3MOXHO HUCTIOJIh30BAHUE BUIEOMATEPHAIIOB),
UCCJIeIOBaHNE 00Pa3I[0B HEOPTAHMUECKUX BEIIECTB PA3IMYHBIX KIIACCOB,
HaOJII0/ICHNE U3MEHEHU ST OKPACKU WHMKATOPOB B paCTBOPAX KUCIIOT U LIETOUEH,
u3yuyeHue B3aumoaeictBus okcuaa meau (II) ¢ pacTtBopom cepHOI KUCIIOTHI,
KHUCJIOT ¢ METAJUIAMH, PEAKIIMN HEUTpAIU3aluH, IOJyYEHNE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHUE OJHOTO METaJjla APYTUM U3 pAaCTBOPA COJIU, PEIICHUE
AKCIEPUMEHTAIBHBIX 3a]1a4 10 TeMe «BakHelIre KIacchl HEOPraHUYEeCKUX
COCJIMHEHUIN.

IHepuoanueckuii 3akoH u Ilepuoanyeckas cucreMa XUuMHYECKUX

3jiemeHTOB /I. I. MenpnesieeBa. CTpoeHne aToMOB. XUMHYECKAS CBSA3b.
OKMCANTETBLHO-BOCCTAHOBHUTEILHbIE PeaKIIMU

[lepBblie MOMBITKH KJIaCCU(PUKAIUA XUMUYECKUX IJIEMEHTOB. (7 1)



[TonsaTHe orpynmnax cCXOAHBIX 3JIEMEHTOB (ILETOYHbIC U IETOYHO3EMEbHbBIC
METAaJLJIbI,[aJIOT€Hbl, UTHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPbIE 00pa3yIoT
aM(pOTEpHBIE OKCUBIN TUAPOKCHUIBI.

[lepnonnueckuit 3akoH. [leprnonnueckas cucrema XUMAYECKUX dJIEMEHTOB /1.
N. MenpeneeBa. KopoTkonepuoHas u JIMHHONIEPHOIHAS (DOPMBI
[Tepuoanueckout cucteMbl XuMHYECKUX 351eMeHTOB [l. 1. Menneneesa. [leproasl
Y rpynnbl. PU3NYECKUN CMBICII TOPSAAKOBOIO HOMEPA, HOMEPOB IEPUOJA U
TPYIIIBI AJIEMEHTA.

Crpoenne aroMmoB. CocTaB aTOMHBIX sAep. M30Tonel. DnexkTponsl. CTpoeHUE
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEPBBIX 20 XUMUYECKHUX PJIEMEHTOB
[Tepunonnueckoii cucremsl . 1. MenneneeBa. XapakrepucTUKa XUMHUYECKOTO
3JIEMEHTA 10 ero nosoxeHuto B [lepuoanueckoit cucreme 1. 1. Menaeneena.
3aKOHOMEPHOCTU HW3MEHEHHS paInyCca aTOMOB XUMHYECKUX AJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOUCTB I10 IPYNIIaM U IEPUOLAM.
3nayenue [lepnoamueckoro 3akona u llepuonnueckon CuCTEMbl XUMHUYECKUX
AJIEMEHTOB JJIs1 pa3BUTHUS HAyKu U npakTuku. [[. 1. MenneneeB — y4€HbIi u
rpaXJaHVH.

XuMHUECKas CB3b. (8 4)

KoBanenTtHas (moyisspHas ¥ HEMOJISIpHAS ) CBS3b. DIEKTPOOTPUIIATEIHHOCTD
XUMHUYECKUX 3JIeMEHTOB. MloHHAas cBs3b. CteneHb okucieHus. OKUCIUTEIbHO-
BOCCTAHOBUTEJIBLHBIC PEAKLINH.

[Ipoueccrl OKUCIIEHUST U BOCCTAHOBJIEHUS. OKUCITUTENN U BOCCTAHOBUTEIH.

XUMHYECKHUN DKCIEPUMEHT:-

n3ydeHue o0pa3iioB BEIIECTB METAJUIOB U HEMETAJIIIOB, B3aUMOICHCTBUE
THIPOKCHIA ITUHKA ¢ PACTBOPAMH KHCJIOT U IIIEJIOUCH, TPOBEICHHUE OIBITOB,
WJUTIOCTPUPYIOITUX MPUMEPHI OKUCIUTEIHFHO-BOCCTAHOBUTEIBLHBIX PEAKIIUN
(ropeHue, peakiu pa3aoKeHusl, COEAUHEHUS).

OO1mme ecTecCTBEHHO-HAYYHBICTTOHATHS: HAyIHBIN (DAKT, TUTIOTE3a, TCOPHS,
3aKOH, aHAJIU3, CHHTE3, KJIacCU(pUKAIUS, IEPUOIUNIHOCTD, HAOMIOACHUE,

9KCIICPUMCHT, MOACIIMPOBAHUEC, U3SMCPEHUC, MOACIIb, AIBJICHHC.



dusuKa: MaTepus, aTOM, JJIEKTPOH, IIPOTOH, HEUTPOH, HOH, HYKJIU/I,

M30TOIBI, PAIMOAKTUBHOCTh, MOJIEKYJIA, IIEKTPUUECKUN 3aps/l, BEIECTBO, TENO,
00BEM, arperaTHOe COCTOSIHUE BEIIECTBA, a3, (PU3NYECKUe BEIMYUHBI, CTUHUIIBI
U3MEPEHUS, KOCMOC, ITaHEThI, 3BE31bI, COHIIE.

buonorus: dorocunTes, apixanue, onocdepa.

['eorpadusi: atmocdepa, ruapochepa, MUHEpabl, TOPHBIE TTOPOJIBI,

MOJIE3HBIE UCKONIAEMBbIE, TOILIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo u xuMuyeckasi peakuusi(17 u)

[lepnonmueckuit 3akoH. [lepuonnueckas cucrema XUMAYECKUX 3JIEMEHTOB /1.

N. MenneneeBa. CTpoeHrue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
XUMHUUYECKHUX IJIEMEHTOB MEPBBIX TPEX MEPUOIOB, KaTUs, KAIBIUSI U UX
COEIMHEHUN B COOTBETCTBUH C MOJIOKEHUEM DJIEMEHTOB B [leproanueckon
CHUCTEME U CTPOCHUEM UX ATOMOB.

Ctpoenue BeniecTna: BUAbl XUMUYECKOMN CBS3U. THUIIBI KPUCTAIIIMYECKUX
PEUIETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTALUINYECKOU PELIETKU U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukaims u HOMEHKIIaTypa HEOPTaHUYECKUX BEIIECTB. XUMUYECKUE
CBOMCTBA BEILIECTB, OTHOCAIINXCS K PAa3JIMYHBIM KJIacCaM HEOPTaHUYECKUX
COCIMHEHUMN, TEHETUYECKAs CBS3b HEOPraHMYECKUX BEILECTB.

Knaccudukaiys XuMU4eCKUX peakiuil o pa3IudHbIM MMPU3HAKaM (TI0 YUCITY

U COCTaBY YYaCTBYIOIIUX B PEAKI[MU BEIIECTB, MO TEIIOBOMY (D deKTy, 1o
W3MEHEHUIO CTETICHEH OKUCIIEHUSI XUMUYECKUX AJIEMEHTOB, 110 00paTUMOCTH, 110
YYaCTHIO KaTaau3aTopa). DK30- U SHAOTEPMHUUYECKUE PEAKIIUU, TEPMOXUMUYECKUE
YpaBHEHHS.

[TonsiTue 0 cKOpOCTH XUMUYECKOH peakiuu. [loHsTre 06 0OpaTUMBIX U
HEOOpATUMBIX XUMUYECKUX peakiusix. [[OHITHEe 0 TOMOTEHHBIX M TeTePOTeHHBIX
peakuusx. [lonstue o karanuse. [lonaTHe 0 XUMHUUECKOM paBHOBECUHU. DAKTOPHI,
BJIMSIFOIIME HA CKOPOCTh XUMUYECKOU PEAKIIMU U MOJIOKEHUE XUMHUUECKOTO

paBHOBECHSI.



OKHCIUTETFHO-BOCCTAHOBUTEIILHBIE PEAKITHH, JIEKTPOHHBIN OanmaHcC
OKHCIIUTEIbHO-BOCCTAHOBUTEILHOM peakiinu. COCTaBlIeHHE YPAaBHEHUMN
OKHUCIIUTEIILHO

-BOCCTAHOBUTEJBHBIX PEAKIIUN C HCTIOJIb30BAHUEM METOIA

AJIEKTPOHHOTO OanaHca.

Teopus ANEKTPOIUTUIECKON JUCCOUUALINU. DIEKTPOIUTHI U HEAJIEKTPOJIUTHI.
KaTtnonsl, aHnoHbl. MeXxaHW3M IHCCOLMALIMU BEMIECTB C PA3JIMYHBIMU BUIAMU
XuMHU4eckoil csizu. Crenens aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.
Peakuiuu noHHOrO 0OOMeHa. Y CJIOBUS TPOTEKAHUS peakiil HOHHOTO OOMEHa,
IIOJTHBIE U COKPAIIEHHBIE HOHHBIE YPaBHEHUS peakuuil. CBOWCTBA KHUCIIOT,
OCHOBAHMI U COJIEH B CBETE MPEJICTABICHUN 00 JIEKTPOIUTUYECKON
nucconumanu. KauecTBeHHbIE peakiiui Ha MOHBL. [[OHSITHE O THAPOIN3E COJIEH.
Xumuueckuii IKCnepumenm:

O03HAKOMJIEHUE C MOJEIISIMUA KPUCTAILUIMYECKUX PELIETOK HEOPTraHUUECKUX
BEILIECTB — METAJVIOB U HEMETaIOB (rpaduTa U aiMasa), CJIOKHBIX BEIIECTB
(x7opuaa HaTpuUsl), UCCIIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHYECKON peaKinu
OT BO3JICUCTBUS Pa3IMUHbIX (PAKTOPOB, UCCIETOBAHUE HIEKTPOIIPOBOIHOCTH
PacTBOPOB BEILIECTB, MPOLIECCA JUCCOLUALINYN KUCIIOT, LIEJIOYEH U COJIEN
(BO3MOXHO HCIIOJIb30BAHUE BUJIEO MATEPUAJIOB), POBEJCHUE OIBITOB,
WUTIOCTPUPYIOIIUX TTPU3HAKY MPOTEKAHUS PEaKIMii HOHHOTO 0OMeHa
(oOpa3oBanue ocaika, BbIJIETICHUE Ta3a, 00pa30BaHUE BOJIbI), OIBITOB,
WJUTIOCTPUPYIOIIUX MPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN
(ropeHue, peakiu pa3aoKeHus, COCAMHEHNS ), paCllO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C MOMOIIBIO KAUECTBEHHBIX PEAKIMI HA UOHBI, PEILIECHUE
AKCIIEPUMEHTAJIBHBIX 3a]1a4.

HemeTtasuibl 1 uX coequHenus (25 )

OO6mast xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIe cTerneHu okuciaeHus. CTpoeHue u Gu3ndecKre CBONCTBA MPOCTHIX
BEIIECTB — TaJIOr€HOB. XMMHUUYECKUE CBOWCTBA HA TPUMEPE XJIOpa

(B3auMOJENCTBUE C METANIaMH, HEMETAJUIAMH, 1eJ04aMu ). XJIOPOBOJOPO.



ConsiHast KucioTa, XMMUYECKHE CBOIMCTBA, MOJTy4YeHue, npuMeHeHue. [lelictBue
XJIOpa ¥ XJIOPOBOJOPOAA HA OPTAHU3M YEJIOBeKa. BaxkHenmme Xopuibl U UX
HAXOXKJEHUE B IPUPOJIC.

OO01as xapakrepuctuka 3nemMeHToB VIA-rpynmbsl. OCOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTEpHbIE CTeNeHU okuciaeHus. CtpoeHue u puanyeckrue CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOa U cepbl. AJIIOTPONHbIE MOAU(PHUKALIMKI KUCIOPOIa
U cepbl. XUMUYECKHEe CBOMCTBA cephl. CepoBOAOPOI, CTpOSHUE, (U3UIECKUE U
XUMHUYecKue cBoMcTBa. OKCHUIBI CEPhI KaK MPEICTABUTENIN KUCIOTHBIX OKCHIOB.
CepHas kucnoTa, GU3nYecKre 1 XUMUYECKHUE CBOMCTBA (00IIME KaK
MPEACTABUTEIISI KJIacca KUCIOT U crerudpuyeckue). XuMUUEeCKUe peakiiny,
JeKalue B OCHOBE NMPOMBIIIIEHHOTO CIIOCO0a MOIy4eHHs CEPHON KUCIIOTHI.
[Ipumenenue cepHoit KUCIOThI. COMM CEPHOU KUCIIOTHI, KAUECTBEHHAS PEaKLMs Ha
cyibdaT-uoH. HaxoxxaeHnue ceprl U €€ COeAMHEHU B IpUpoie. XUMHUECKOe
3arpsi3HEHUE OKPY KaIoLIE cpeibl COETUHEHUSIMU Cephl (KUCIOTHBIE JOKIH,
3arps3HEHUE BO3/yXa U BOJIOEMOB), CITIOCOOBI €T0 MPEI0TBPAILICHHUS.

OOwas xapakrepucTrka 3J1eMeHTOB VA-Tpynibl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIEC CTENIEHN OKUCIEHUS. A30T, paclipoCTpPaHEHUE B IPUPO/IE,
buszndeckue u XuMuIeckue cBocTra. KpyroBopot azora B mpupojae. AMMHAK, €T0
bu3nYecKue 1 XUMUUYECKHE CBOMCTBA, MOJTyYeHue u npuMmeHenue. Coiu aMMOHUS,
uX (U3NYECKHE U XUMUYECKHUE CBOMCTBA, MpUMeHeHre. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KUCJIOTA, €€ MoTyyeHue, Gu3nuecKue 1 XuMUIECKHe
CBOICTBA (00OUIME KaK MPEACTAaBUTENS Kacca KUCIOT U Crieuu(pruuecKue).
Hcnonb3oBaHnEe HUTPATOB U COJIEN AMMOHHUSI B KAYECTBE MUHEPAIbHBIX
ynoopeHuil. XuMHYeCKOoe 3arpss3HEeHUE OKPYKAIOIIEH CpeIbl COSTMHCHUSIMH a30Ta
(KUCIIOTHBIE IO/, 3arps3HEHUE BO3/yXa, MOYBHLI U BOAoEMOB). Docdop,
ayoTpornHbie Moaudukauu dhocdopa, GU3NIecKne 1 XMMHUIECKUE CBOMCTBRA.
Oxcup docdopa (V) u pochopHas kuciaora, Pu3ndecKue 1 XUMUYSCKHUE CBOKMCTRA,
nonyuyenue. Mcnons3oBanue GpocdaToB B Ka4eCTBE MUHEPAIbHBIX YI0OPEHUH.
O6mas xapaktepuctuka nemMeHToB [VA-rpymnmbsl. OCOOEHHOCTH CTpOEHUS

ATOMOB, XapaKTCPHBIC CTCIICHU OKHNCJICHHA. er’ICpOI{, AJJIOTPOITHBIC



Moau(UKAINH, PACTIPOCTPAHEHUE B IPUPOJIC, (GU3NIECKHE U XUMUIECCKUE
cBorictBa. Aacopouus. KpyroBopot yrieposa B npupoje. OKCHuibl yriaepojaa, ux
bu3nUecKue 1 XUMUUYECKIE CBOMCTBA, IEWCTBHE HA KUBbIE OPTaHU3MBI,
MOJIYYCHHUE ¥ PUMEHECHHE. DKOJIOTHIECKUE TIPOOIEMBI, CBSI3aHHBIE C OKCHIOM
yraepoja (IV), runoresa riao0aabHOr0 NOTEINICHUS KIMMATa, MapHUKOBBIN

b dexT. YronbHas KUCIOTA U €€ COJU, UX (PU3NYECKUe U XUMUYECKUE CBOMCTBA,
MoJIy4eHue U mpuMeHeHne. KaduecTBeHHas peakius Ha KapOOHAT-UOHBI.
Hcnonb3zoBanue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIIEHHOCTH U CEJIbCKOM
XO3SIUCTBE.

[lepBoHauanbHbBIC TOHATHUS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTMHEHUSX
yraepoja (MeTaH, 3TaH, dTHUIEH, alleTUJIEH, 9TaHOJ, MIMIIEPUH, YKCYCHAs KUCIIOTa).
[IpupoaHbIe HCTOYHUKHU YTIEBOAOPOAOB (YroJib, IPUPOJHBINA ra3, HedTh),
MPOJYKTHI UX NepepabOTKu (OCH3UH), UX POJIb B OBITY U MPOMBIIIJICHHOCTH.
[TonsiTue 0 OMOJIOrMYECKHN BaXKHBIX BEIIECTBAX: XKUPaAX, OEIKax, YIIIeBOJax — U UX
POJIM B )KM3HU YeloBeKa. MaTepuaibHOE €IMHCTBO OPTaHUUECKUX U
HEOPTaHUYECKUX COEIUHEHHUI.

Kpemuuii, ero pusnyeckrue 1 XMMHUYECKUE CBOMCTBA, TIOJyUYECHUE U

npumeHenue. CoeMHEHNs KpeMHUs B ripupoe. Oo1mue npeacTaBieHus oo
okcue kpemuus (IV) u kxpemaueBoit kucnore. CUIMKATHI, UX UCIIOJIH30BAHKE B
OBITY, B IPOMBIILICHHOCTH. BaxkHeliue cTpouTeabHbIe MaTepralbl: KepaMHKa,
CTEKJIO, IIEMEHT, O€TOH, skene300eToH. [Ipo6aeMbl 6€301acHOT0 UCTIOIb30BAHMUS
CTPOUTEJILHBIX MAaTEPUAJIOB B TOBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

n3ydeHue o0pa3iioB HEOPTaHUIECKUX BEIIECTB, CBOMCTB COJITHON KUCIIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAKINi Ha XJIOPUI-UOHBI U HAOJII0ICHUE TTPU3HAKOB
WX MPOTEKAHUS, OTBITHI, OTpakarolre GU3NIeCKUe 1 XUMUUECKHE CBOMCTBA
raJloOr€HOB U UX COEAMHEHUN (BO3MOKHO MCIIOJIb30BAHUE BUEOMATEPUATIOB),
O3HaKOMJIEHHE ¢ 00pa3IaMu XJIOpUJIOB (TaJIOTEHUI0B), 03HAKOMJIEHHUE C
oOpa3siaMu cepsl U €€ COeTMHEHHUSIMU (BO3MOYKHO MCIIOJIb30BAHUE

BUJICOMATEPUAIIOB), HAOJIIOJICHHE Tpoliecca OOYTIIMBaHUsI caxapa MoJ AeHCTBUEM



KOHLICHTPUPOBAHHON CEPHOU KUCIIOTBI, N3yUYEHHE XUMUYECKUX CBOWCTB
pa30aBICHHOI CEepHON KHCIOTHI, IPOBEICHNUE KAUECTBEHHOM peakliuy Ha cynbdar-
MOH ¥ HaOJI0/IeHNE IpU3HaKa €€ MPOTeKaHusl, 03HAKOMJIEHUE C (PU3HUECKUMU
CBOMCTBaMH a30Ta, pochopa u uX coeNUHEHUH (BO3MOXKHO UCIIOIB30BaHNE
BHUJIEOMATEPHUAIIOB), 00pa3liaMH a30THBIX U (POCHOPHBIX yIOOPEHUH, TTOTyUYEHHE,
coOupaHue, paclio3HaBaHUE U U3yUYEeHUE CBOMCTB aMMHAaKa, IIPOBEJICHUE
KaueCTBEHHBIX PEaKIINii Ha HOH aMMOHUS U ¢ocdhaT-uoH U U3ydeHne MPU3HAKOB
UX IIPOTEKAHUs, B3AUMOICICTBAE KOHIEHTPUPOBAHHON a30THOU KUCJIOTBI C MEJIbEO
(BO3MOKHO MCIIOJIB30BaHUE BUICOMATEPHUAIIOB), U3yUCHUE MOJICIICH
KPUCTAUTMYECKUX PEIIETOK aiMa3a, rpaduta, QysuiepeHa, 03HaKOMIICHHE C
MPOIIECCOM aJCOPOIUU PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YTIIEM U
YCTPOMCTBOM MTPOTHUBOra3a, MOJIy4eHUE, COOMpaHKE, PACTIO3HABAHUE U U3YUEHUE
CBOMCTB YTJIEKUCIIOTO T'a3a, MPOBECHUE KaYeCTBEHHBIX PEaKIIMii Ha KapOoOHAT U
CUJIMKAT-HUOHBI U U3yYEHHE MPU3HAKOB UX NPOTEKAHUs, 03HAKOMIICHHE C
MPOAYKIIUEH CUJIMKATHON MPOMBIIIJIEHHOCTH, PEIIEHUE SKCIIEPUMEHTAIBHBIX
3a/1a4 1o TeMe «BakHelme HeMeTaulbl U UX COCIUHEHUS».
Mertanibl 1 ux coegunenus (20 4)

OO01mast xapaKTepUCTHUKa XUMUYECKUX DJIEMEHTOB — METAJJIOB HA OCHOBAaHUU

UX oJjoxeHus B Ilepruonnueckoi cucreme XuMuieckux 3yemeHTos /1. M.
MenpeneeBa u ctpoeHust aToMoB. CTpoeHue MeTauioB. MeTtaminyeckas CBsi3b U
METAJIMYECKAs] KPUCTAIUIMYECKAS PEIIETKA. DICKTPOXUMUYECKUAN Pl
HanpspkeHui metaioB. dusnyeckrue 1 XUMUYECKUE CBOMCTBA MeTasuioB. O01iue
CHoCO0BI MOTy4YeHus1 MeTauioB. [IoHsATHE O KOPPO3UHU METAILIIOB, OCHOBHBIE
CIIOCOOBI 3aIIUTHI UX OT KOppo3uu. CIuiaBsl (CTallb, YyTYH, JIOPATIOMAHUMN,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie MmeTaiubl: 1oJg0keHNUE B [leproandeckoil cucreMe XuMHIECKUX
sanemeHTOB [[. 1. MenaeneeBa, CTpOEHHE UX aTOMOB, HAXO0X/ICHUE B IIPUPO/IE.
dusnyecKkue U XMMUUECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kanus). OKCuabl U
TUAPOKCUIBI HATpUS U Kanus. [I[puMeHeHne mea0uHbIX METaIIOB U UX

COEJIMHEHUM.



[Ilenoyno3eMenbHBIE METAUIBI MATHUWA U KAJIBLIUMI: TOJIOKEHUE B

[lepnognueckon cucreme xumuyeckux aineMenToB J[. 1. MenneneeBa, ctpoenue
MX aTOMOB, HaXOXJICHHE B IpUpoJe. PU3NUECKUE U XUMUYECKHE CBOMCTBA MAarHUS
U Kauiblus. BaxkHeimme coeAMHeHUs Kaablus (OKCHJ, TUIPOKCHU/I, COJIN).
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.

AJ'OMUHHI: TIoJI0OkeHKE B [lepruoanueckoil cucteMe XUMHUYECKUX JIEMEHTOB

. 1. Menneneesa, cTpoeHre aToMa, HaxX0XKJAeHUE B pupoae. Gusnyeckue u
XUMHUYECKHE CBOMCTBA allOMUHUSI. AM(POTEpHBbIE CBOMCTBA OKCHAA U THAPOKCH]IA
ATIOMUHUSL.

Kenezo: nonoxenue B [lepuognueckoit cucreMe XUMUYECKUX JIEMEHTOB /1.

N. MeHneneeBa, CTpOEHHE aTOMa, HAXOXKAEHUE B pupoae. Puznueckue u
XUMHUYECKUE CBOMCTRBA xkene3a. OKCUIbl, TuIpoKcu bl U conu xkenesa (11) u xenesa
(III), ux coctaB, CBOWCTBA U MOJTYYCHHE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHHE ¢ 00pa3aMyu METAJIOB U CILJIABOB, UX (PU3MUECKUMHU

CBOMCTBaMHU, U3YUCHHUE PE3yJIbTATOB KOPPO3UHU METALIIOB (BO3MOKHO
MCIIOJIb30BaHUE BUIEOMATEPHUAIIOB), 0OCOOCHHOCTEN B3aUMOJEHCTBHS OKCHIA
KaJIBLIUS U HATPUS C BOJOM (BO3MOXKHO HCIIOIh30BaHUE BUIEOMATEPHAIIOB),
MCCIIEIOBAaHHUE CBOMCTB KECTKOM BOJBI, IPOIIECCA TOPEHHUS JKEJe3a B KUCTIOPOIE
(BO3MOKHO MCIIOJIB30BaHUE BUICOMATEPHUAIIOB), MPU3HAKOB MPOTECKAHUS
KAuEeCTBEHHBIX PEaKLU HAa MOHBI: MarHus, KaJblIMs, aJFOMUHUS, [UHKA, JKelle3a
(IT) u xene3a (III), menu (II), HabnroaeHUE U OMTUCAHUE TTPOIIECCOB OKPAIIUBAHUS
MJIaMEHU MOHAMU HATPUsl, KIS U KallblKsl (BO3MOXKHO UCIIOIH30BAHUE
BUJICOMATEPHUAIIOB), HCCIIeIOBaHNE aM()OTEPHBIX CBOMCTB THIPOKCHIA AITFOMUHUS
U TUAPOKCHUA IUHKA, PEIICHHE YKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «Baxueime
METAJUIbl K KX COCUHEHHUS.

XuMus u okpy:xawmas cpena(3 4)

BemiecTBa u MaTepuaibl B IOBCEAHEBHOW )KU3HU YEJIOBEKA. be3omacHoe
MCITOJIb30BAHUE BEIIECTB U XUMHUYECKUX peakiuii B ObITy. [lepBas moMoris mpu

XUMHUYCCKHUX OKOrax u OTpaBJICHUSAX.



XUMUYECKOE 3arpsi3HEHHE OKPY KaloIIel cpebl (peaeabHas JonycTuMas
KOHIIeHTpalus BeiiecTs, nainee — [1/IK). Poib xuMuu B pemieHuU 3KOJOTHUECKUX
po0JieM.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpas3lioB MaTepraioB (CTEKIIO, CIUIABbl METAIIOB, IOJMMEPHBIE
MaTepuabl).

Mestcnpeomemmnuie ceasu

Peanuzanust MeXIIpeIMETHBIX CBSA3EM IPU U3YUEHUN XUMHUHU B 9 Kitacce
OCYILECTBIISIETCS YEPE3 UCTIOIB30BAHUE KAaK OOIIUX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK U TTOHSATUMN, ABJISIOMIUXCA CUCTEMHBIMU JJISl OT/ICJIbHBIX TTPEAMETOB
€CTECTBEHHO

-HAy4HOTO ITUKJIA.

OO011e ecTeCTBeHHO-HAYYHbIE TTOHITHS: HAyYHbIN (akT, TUI0Te3a, 3aKOH,
TEOpHsl, aHaIU3, CUHTE3, KJIaCCU(PUKALIUS, IEPUOIUNYHOCTH, HAOIIOICHUE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHHUE, MOEIIb, SIBJICHUE, TAPHUKOBBII

s peKT, TEXHOIOTHS, MaTEPHUAIBI.

dusuka: MaTepusi, aToM, JIEKTPOH, MPOTOH, HEUTPOH, NOH, HYKJIU]I,

M30TOIIbl, PAIMOAKTUBHOCTH, MOJIEKYJIA, SJIEKTPUUECKUH 3apsil, IPOBOAHUKH,
MOJIYITPOBOJTHUKH, TUAICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEIO, O0BEM,
arperaTHoe COCTOSTHUE BEIIECTBa, I'a3, pacTBOP, PACTBOPUMOCTh, KPUCTATTMYECKASI
peméTKa, CruiaBbl, (PU3NYECKUE BEJTUUYMHBI, €IMHUIIBI U3MEPEHUS, KOCMHYECKOE
MPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: porocunTes, apixanue, Ouochepa, s3KocrucTeMa, MUHEPAJIbHbIE
yI0OPEHHS, MUKPOIJIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIHHBIC BEIIECTBA.
['eorpadus: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE TOPOIHI,

MOJIE3HBIE UCKOMAEMBbIE, TOILIUBO, BOJIHBIE PECYPCHI.

TemaTHueckoe MJIaHMPOBaHMe. 8 Kiace

Ne n/n | Ha3saHue pa3aenos un Tem Konunyectso yacos DNEeKTPOHHbIe
nporpammbl (undpossblie)
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1 Xumusa — BakHast 001acThb 5 2 Bubnmnoreka
€CTECTBO3HAHUS U LIOK
NPaKTHYECKOH https://m.edso
NeITEIbHOCTH YEJIOBEKa o0.ru/7f41837c
2 BemecTBa 1 XumMmmueckue 15 1 Bubnmnoreka
peakuuu LOK
https://m.edso
0.ru/7f41837c
Paznen 2. BaxxHeiiue npecTaBUTe/ Il HEOPraHM4eCKUX BellecTB
1 Bosznyx. Kucnopo. 6 Bubnnoteka
MoHATMe 06 oKcmpax LOK
https://m.edso
o.ru/7f41837c
2 Bopopon. [loustue o 8 1 Bubnmnoreka
KHUCJIOTaX U COJISIX LOK
https://m.edso
0.ru/7f41837c
3 Bopa. PactBopsl. [lonsitue 5 1 1 Bubnnoteka
00 OCHOBaHUSX LIOK
https://m.edso
0.ru/7f41837c
4 OCHOBHBI€ KJIaCCHI 11 1 1 Bubnmnoreka
HEOPraHNYCCKUX LOK
COCTMHEHUH https://m.edso
0.ru/7f41837c
Paznen 3. Ilepuoguuecknii 3akoH v [lepuognueckasi cucreMa XuMHYECKHUX
3jieMeHTOB /I. 1. MenaesieeBa. CTpoenne aToMoB. XUMHYECKAS CBA3b.
OKMCANTEIBLHO-BOCCTAHOBHUTEILHbIE PeAKIIMU
1 [Tepuoauueckuii 3aK0H U 7 Bubnunoteka
Ilepnoguyeckas cucrema LIOK

XUMHYECKHUX 3J1eMEHTOB /1.

https://m.edso




N. Menpaeneesa. CtpoeHue
aToMa

0.ru/7f41837c

2 XHUMHUYECKAs CBSI3b. 8 1 bubnunorteka
OKuCIINTENIHHO- LLOK
BOCCTAaHOBUTEJIbHEBIC https://m.edso
peaKunmn 0.ru/7f41837c

3 Pe3epBHOe Bpema 3
OBLLEE KONTMYECTBO 68 4 5
YACOB NONPOrPAMME

TemaTnuyeckoe MJIAHMPOBAHME 9 kjaacc
Ne HasBaHue pa3aenos n tem KonnuecTtso yacos DNEeKTPOHHbIE
n/n fporpammel Bcero KoHTponb | MpaKktnye (unéposbie)
Hble ke obpasoBaTenb
paboThbl paboTbl HbIE pecypcel

Paspen 1.BewectBo U XumunyecKkme peakumm

MNoBTOpPEHME 1 yrnybneHue 5 1 BubnnoTteka

3HAaHMMOCHOBHbIX Pa3aenos LOK

Kypca 8 Knacca https://m.edso
o.ru/7f41a636

OCHOBHble 3aKOHOMEPHOCTHU 4 Bubnunoteka

XMMUYECKMXPEAKLUMN LOK
https://m.edso
o.ru/7f41a636

DNEeKTPONUTNYECKAA 8 1 1 BubnnoTteka

anccoumnaumna. Xnmumyeckmne LOK

peakuMn B pacTBopax https://m.edso
o.ru/7f41a636

Pasgen 2.HemeTtannbl n Ux coeguHeHUA
Ob6uwan xapakTepuCTUKa 4 1 Bubnnoteka

XxumunyeckmxanemeHtos VIIA-

LIOK




rpynnbl. FanoreHbl

https://m.edso
o.ru/7f41a636

Obuwana xapaKTepmcTnKa 6
XUMmmnyeckmxanemeHtos VIA-
rpynnbl. Cepa u eé

Bubnunoteka
LOK
https://m.edso

rpynnbl. A3oT, dochop 1 nx

coeiIMHeHUA o.ru/7f41a636
Ob6wwan xapakTepUCTUKa 7 bubnunoteka
XUMUYyeckmnxanemeHtos VA- LOK

https://m.edso

coeiIMHeHUA o.ru/7f41a636
Ucnons3oBanue docdaros B 8 1 Bubnunoteka
Ka4eCTBE MUHEPAIBHBIX LOK
YIOOpCHHIA. https://m.edso
3arpA3HeHHE TIPUPOTHOU 0.ru/7f41a636
cpeasipocharamu

KoHnTtponbsHas padora Ne3 1o
TeMe «Baxueinme
HEMETAJUIBI U UX COCTMHCHUS

Pa3gen 3.MeTaJsIbI M NX CO€THHEHUS

Obuwue cBOMCTBA METaN/I0B 4

BubnnoTteka
LIOK
https://m.edso
o.ru/7f41a636

BaxkHenwune meTtansbl N nx 16 1
coegunHeHusn

BubnnoTteka
LIOK
https://m.edso
o.ru/7f41a636

Paspen 4. Xumua n oKkpyxarowiaa cpeaa

BewectBa n maTepunannl B 3
WU3HU YyenoBeKa

BubnnoTteka
LIOK
https://m.edso
o.ru/7f41a636

PesepBHOe BpemA 3

OBLLEE KOJ/IMYECTBO 68 4
YACOB N0 NMPOrPAMME







