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IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XNMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pPE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO OOIIETO
o0Opa3oBaHUs JOCTUTAlOTCS B XOJi¢ OOyYeHMs XUMHUU B €IUHCTBE Y4eOHOW H
BOCIIUTATEJILHOMN JEATEIBHOCTU B COOTBETCTBUM C TPAJIULMOHHBIMU POCCUMCKUMHU
COLMOKYJIbTYPHBIMU U JYXOBHO-HPAaBCTBEHHBIMU LICHHOCTSMU, IPUHATHIMU B
oOIIecTBe MpaBWIaMM M HOPMAaMH TOBEACHHS M CIIOCOOCTBYIOT IIpoIeccam
CaMOINO3HaHUs, CAMOPA3BUTHUS U COLIMATIU3ALMHI 00yUYarOIIUXCS.

JIM4HOCTHBIE  pE3yJIbTaThl  OTPAXalOT  TOTOBHOCTh  OOYyYarOIIHUXCS
PYKOBOJICTBOBATbCSI CHCTEMOM TMO3WTHBHBIX [EHHOCTHBIX OPUEHTAMA W
pacIIMpEHNE ONbITA ACSITEILHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOI'0 OTHOLLIECHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
Y HAy4YHOMY HACJIEAUI0, NOHMMAaHUs 3HAYEHUs XUMHYECKOM HAYKU B JKU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIJIAJETh JOCTOBEPHON MH(popManuei o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) rpasKAaHCKOT0 BOCITUTAHMSI:

MPEJCTABJICHNUSI O COLUMAIBHBIX HOPMax M MPABWIAX MEXKIMYHOCTHBIX
OTHOILIEHUH B KOJIJIEKTUBE, KOMMYHUKATHUBHOW KOMIIETEHTHOCTU B OOILECTBEHHO
MOJIE3HOM,  y4eOHOMCCIEAOBATENIbCKOM, TBOPYECKOM W APYrMX  BHAAX
NeSATEIbHOCTH, TOTOBHOCTM K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIbHOCTH MpU
BBITIOJTHEHUU Y4Y€OHBIX, TO3HABATEIbHBIX 3aJlay, BBINOJHEHUU XUMHYECKUX
HKCTIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
YW B3aUMOIIOMOIIM B TIpolLecce ATOW Yy4yeOHOM JeATeNbHOCTH, T'OTOBHOCTH
OLICHUBAaTh CBOE IMIOBEAECHUE W TIOCTYIIKM CBOMX TOBApUIIEH C TMO3UIMUU
HPABCTBEHHBIX U ITPABOBBIX HOPM C YUETOM OCO3HAHUSI NTOCIEACTBUM ITOCTYIIKOB;

3) HEHHOCTH HAYYHOT'O MO3HAHUS:

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKU U COCTABJISAIOLIME
OCHOBY I TIOHUMAaHUSI CYIIHOCTH HAYYHOM KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPOAbI, B3aUMOCBA3SIX YEJIOBEKa C
MIPUPOJTHOM CPENOM, O POJIM XUMHUH B TTIO3HAHUU 3THUX 3aKOHOMEPHOCTEM;

M03HABATEJIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA MOJYYEHHE HOBBIX 3HAHUM IO
XUMHUH, HEOOXOAUMBIE Jisi OOBACHEHUS HAOJIOMAEMBIX IMPOIECCOB M SIBJICHUM,
MO03HABATENIbHOM, MH(DOPMAIMOHHOW M YUTATEIbCKOM KyIbTYpbhl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPABOYHOMU
JUTEPaTypor, JOCTYIIHBIMH TEXHUYECKUMHU CpPEACTBaMH HHQPOPMAIIMOHHBIX
TEXHOJIOTUH;

WHTEpeC K OOYyYECHHMIO M TO3HAHWIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K €caMOOOpa3oBaHMIO, TPOEKTHOW U  HCCIEIOBATEIHCKOU
NESATETLHOCTH, K OCO3HAHHOMY BBIOOPY HAMPaBICHHOCTH M YPOBHS OOy4YeHUS B
JTaJIbHEUIIIEM;



4) popmMupoBaHUSs KYJbTYPHI 310POBbSI:

OCO3HaHWE IIEHHOCTU JKU3HHM, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY
3]I0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIEACTBUU U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOT0Js1, HAPKOTUKOB, KypEHHs),
HEOOXOAMMOCTU COOJIONEHUsT TpaBUi OE30MaCHOCTH IMpU OOpallleHUd C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEaIbHON KU3HU;

5) TpyA0BOro BOCIIHTAHUSI:

WHTEpEC K MPAaKTHIECKOMY U3y4eHUI0 Ipodeccrii U Tpyaa pa3audHoro poja,
yBaXEHUE K TPYAYy W pe3yibTaraM TPYAOBOU NEATEILHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMEHEHUS TMPEAMETHBIX 3HAHUW TI0 XWUMHHU, OCO3HAHHBIA BBIOOP
WHMBUTyaJIbHON TPACKTOPUHU MPOJOHKCHHUS 00pa30oBaHUs C YIETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
YCTIEITHON TPOo(eCCHOHATBLHON ACATEIHPHOCTA M Pa3BUTHs HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCA B MPOGhEeCCUOHATBHOM CpEJIe;

6) 3K0JI0OrNYecKOro BOCIIMTAHUS

HKOJIOTHYECKH 1€JIECO00pa3HOE OTHOIICHHE K TMPUPOJIE KaK HCTOYHHKY
YKU3HHU Ha 3emiie, OCHOBE €€ CYIIeCTBOBaHUS, TOHUMaHUE IIEHHOCTH 3/I0POBOTO U
O0e3omacHoro oOpas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3MYecKOMy M TICUXHMYECKOMY 37I0pOBBIO, OCO3HAHHE IEHHOCTH COOJIIOICHUS
npaBui1 0€30MaCHOTO MOBEJECHUS MTPH padOTe C BEIIECTBAMH, a TAK)KE B CUTYaIIUSX,
YTPOXKAIOIIUX 3I0POBBIO U )KU3HU JIIOJICH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, IOJIy9aeMble MPH H3YYCHUH XUMUH, IS
penieHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH TPUPOJHON CPEIOH, I OBBIIICHUS
YPOBHSI  DKOJIOTUYECKOW  KYJNBTYpPBl, OCO3HAHHUS TJ00aTBbHOTO  XapakTepa
DKOJIOTHYECKUX TMPOOJEeM M IMyTeH WX peIIeHUs MOCPEACTBOM METOAOB XHUMUH,
HKOJIOTHYECKOTO MBIIIICHUS, YMEHUS PYKOBOJICTBOBATHCS MM B MTO3HABATCIIBHOM,
KOMMYHHMKAaTUBHOW U COLMAJIBHON IIPAKTHKE.

METANIPEJMETHBIE PE3YJIBTATBI

B cocraBe MeranpeaMeTHBIX pPE3YNbTATOB BBIIEISIOT 3HAYMMbBIC IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOopHs,
MPUHITUI, TUTIOTE3a, (HAKT, CHCTEMa, MPOIIECC, SKCIEPUMEHT U JIPYTOe.), KOTOPhIe
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYCOHBIX TNpPEIMETax U TO3BOJISIIOT Ha
OCHOBE 3HaHUHN M3 ATUX MPEAMETOB (OPMUPOBATH MPEICTABICHUE O IIEJIOCTHOM
HAayYHOW KapTHMHE MHpa, M YHUBEpCAJIbHbIC yUeOHbIC NEeWCTBHS (ITO3HABATCIIbHBIC,
KOMMYHUKATHUBHBIE, PETyJISTHUBHBIE), KOTOpble oOecneunBaroT (HOpMHpPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMN
NEATCTLHOCTH.

ITo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIE J1eiiCTBHUSI

ba3oBble JJornueckue aeicTBuA:

YMEHUSI HCIOJb30BaTh MPUEMBI JIOTUUECKOTO MBINIJICHUSI TPU OCBOCHUHU
3HAHWM: PACKPBIBATh CMBICT XWMHUYECKHX MOHATUHA (BBIACIATH WX XapaKTEPHBIE
MPU3HAKHN, YCTaHABIMBATh B3aMMOCBSI3b C JIPYTUMU TOHSTHSIMH), UCIOJIb30BATh
TOHATHS NIl OOBSICHEHUS OT/IEIBHBIX (J)AaKTOB M SBJICHUI, BEIOUPATh OCHOBAHUS U
KPUTEPUH JJIsl KIAaCCH(PUKAIMKA XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEaKIIH,
YCTaHABIMBATh MPUIMHHO-CIICJCTBEHHBIC CBA3U MEXIY OOBEKTAMU H3yUCHUS,



CTPOUTH JIOTUYECKHE PACCYX ACHUS (MHAYKTUBHBIE, NEIYKTUBHbBIC, 10 aHAJOTUH),
JienaTh BBIBOJIbI M 3aKITFOUCHUS;

yMEHUE TMPUMEHSTh B TIpollecCe TMO3HAHUA TOHATHS (NMPEAMETHBIE U
MeTaIpeIMETHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MOJIETH, UCIIOJIb3yeMble B XMMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEJIbHBIC TTPEICTABICHUS —
XUMUYECKUN 3HAK (CHUMBOJI 3JI€MEHTAa), XUMUYecKas QopMylla U ypaBHEHUE
XUMHUYECKON peakiuy — MpU PEIICHUH Y4eOHO-TT03HABATENIbHbBIX 3aja4, C YUETOM
TUX MOJEJBHBIX MPEJCTABICHUN BBISABISTH U XapaKT€PU30BaTh CYLIECTBEHHBIE
NPU3HAKU W3YYaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBISIBJISITH  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CJIE/ICTBEHHBIE CBSI3U U
POTUBOPEYHS B U3YUAEMBIX IIPOLIECCAX U SIBICHUSIX.

ba3oBble uccienoBarelbcKme 1eiiCTBUS:

YMEHHUE HCIOIb30BaTh MOCTABJICHHBIE BOIPOCHI B KayeCTBE HMHCTPYMEHTA
NO3HAHMs, a TakKXKEe B KauyeCTBE OCHOBBI JJIs1 (POPMHUPOBAHUS TUIIOTE3BI I1O
IIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUN;

npuoOpeTeHne OmbiTa IO IUJIAHUPOBAHUIO, OPraHU3alUU U IPOBEICHUIO
YUEHHYECKUX OSKCIEPUMEHTOB, YMEHHE HaOlIoAaTh 3a XOJOM Ipoliecca,
CaMOCTOSITENIFHO TPOTHO3UPOBATh €r0 Pe3yJbTaT, (OopMyIUpoBaTh 00OOIICHUS U
BBIBOJIBI 10 PE3YyJIbTaTaM IIPOBEAEHHOIO OMBITA, UCCIEIOBAHUS, COCTABIIATH OTUET
O MpoJieTITaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

yMEHUE BbIOMpATh, AHAIU3UPOBATH W HWHTEPHPETUPOBATH HH(POPMALIHIO
pa3IUYHBIX BUJAOB U (POPM MPEACTABICHUS, MOJy4aeMyl0 U3 Pa3HbIX UCTOYHUKOB
(HayyHO-TIONyJIApHAs JHUTEpaTypa XUMHUYECKOIO COJEpXkaHUs, CIPABOYHBIE
nocobusi, pecypcsl NHTepHETa), KpPUTHUYECKH OLEHUBATH MPOTUBOPEUYMBYIO U
HEJ0OCTOBEPHYIO UH(OPMAIIHIO;

YMEHHE MPUMEHATh Pa3INYHbIE METOJbl U 3allpoChl NMPU TMOUCKE U OTOOpE
UHGOpPMAIllMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBIIIOJHEHUS
y4eOHBIX U MO3HABATENIbHBIX 33/1a4 ONpPENEIEHHOIO TUIIA, TPUOOPETEHUE OIbITA B
o0nacTi  MCHOJb30BaHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpOIl aKTUBHOTO MCIIOJIB30BAHMSI PA3JINUHBIX IOMCKOBBIX CHCTEM,
CaMOCTOATEIILHO BHIOMPATh ONTUMANBHYIO (hOpMy TIpeacTaBieHus] HHPOpMAIUU U
WUIIOCTPUPOBATh PEIIAEMbIE 33Ja4d HECJIOKHBIMU CXEMaMH, JIrharpamMmamy,
apyrumu popmamu rpaduKi U KX KOMOMHALUSAMY;

YMEHUE UCIOJIb30BaTh MW AaHaJIM3UpoBaTh B Ipolecce Yy4eOHOH U
UCCJIEI0OBATENHCKONW JEATEIbHOCTH MHPOPMALIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOI'0 XO35IMCTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOIICH IPUPOLHOMU
Cpellbl.

KoMMyHUKaTHBHBIC YHHBEPCAJIbHbIC Y4eOHbIE 1eHCTBUSA:

YMEHHS 3aJlaBaTh BOIPOCHI (B XOJe Juaiora W (WiH) JHUCKYCCUHU) TIO
CyHUIeCTBY  OOCyXTaeMoil  TeMbl, (OpPMYIUPOBAaTH CBOU  HIPEIJIOKCHHUS
OTHOCHUTEIBHO BBIITOJIHEHMSI IPEJIOKEHHOM 3aa4H;

YMEHUS  NPEJICTaBIATh  MOJYYEHHbIE  pe3yJbTaTbl  ITO3HABATEJIbHOM
JEATEIbHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO



pe3yJIbTaTOB BBIMOIHEHUS XUMUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
1abopaTopHOI pabOTHI MO UCCIIEJOBAHUIO CBOMCTB BEILIECTB, YU€OHOTO MTPOEKTA);

yMEHUSI Y4eOHOTrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
MO3HABATEIIbHOM W MCCJIEAOBATEIbCKOW  JIESITEIBHOCTH  IPU  PEUICHUHU
BO3ZHMKAIOIIMX TPOOJeM Ha OCHOBE Yyuy€Ta OOIIMX WHTEPECOB M COTJIAaCOBAHUS
no3uuuid (o0cykaeHusi, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMbI», KOOPAUHAIIUS
COBMECTHBIX JECHCTBHUH, OMNPEIEICHUE KPUTEPUEB IO OLEHKE KayecTBa
BBITIOJTHEHHOHN pabOThI U Apyrue).

PerynsiTuBHbBIC YHHBeEpcaJbHbIe y4eOHbIe NeCTBHSA:

YMEHHE CaMOCTOSITEJIBHO ONPEACIATh LEIU JEATEIBHOCTH, IUIAHUPOBATH,
OCYILIECTBISATh, KOHTPOIUPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENIbHOCTD, BEIOMpaATh Hanbosee 3(p(EeKTUBHBIE CIIOCOOBI PEIICHUsI YUYCOHBIX U
ITO3HABATENBHBIX 33/1a4, CaMOCTOATENIBHO COCTABJIATh WA KOPPEKTUPOBATH
[IPEUIOKEHHBIM QITOPUTM JCHUCTBUUA MPU BBINOJHEHUM 33JaHUM C Yy4YETOM
IOJIy4YEHHUS] HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSIX,
OLICHUBATh COOTBETCTBHUE IIOJYYEHHOI'O pe3yJbTaTa 3asBICHHOW LEJIH, YMEHUE
WCITOJIB30BATh Y aHAIIM3UPOBATh KOHTEKCTHI, IIPEJIAracMble€ B YCIOBUY 33IaHUN.

HPEIMETHBIE PE3YJIbTATBI

B cocraBe mnpeAMETHBIX pe3yJbTaTOB [0 OCBOCHHUIO 005A3aTEIbHOTO
COJEpKaHUsl, YCTAaHOBJIEHHOTO JaHHOM (QenepanbHON paboyell mporpamMmon,
BBIJICJISIFOT: OCBOEHHBIE OOYYaIOIIMMHCS HAy4YHbIE 3HAHUSA, YMEHUS U CIIOCOOBI
JneucTBul, crnenuduueckue A OpeAMETHONM o0nactu  «XUMHS», BUBI
JNEATEIBHOCTH 1O  IOJYYEHWI0 HOBOI'O  3HAHWs, €r0  HWHTEPIpPETALNH,
npeoOpa3oBaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYalUsX.

K koHIy 00yueHus B 8 kjiacce npeMeTHbIE pe3yibTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PACKpBIBaTh CMBICI OCHOBHBIX XUMHUYECKHX IOHSATUIN: aTOM, MOJIEKYJa,
XUMHUYECKUN DIJIEMEHT, IPOCTOE BELIECTBO, CIIOKHOE BELIECTBO, CMECH
(omHOpOJHAs M HEOJAHOPOAHAsI), BAJICHTHOCTb, OTHOCUTEINIbHASL aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBast A0J1s1 XMMUYECKOTO 3JIEMEHTA B COSAMHEHUN, MOJIIPHBIA 00BEM,
OKCHJI, KHCJIOTA4, OCHOBAaHHE, COJb, DJIEKTPOOTPULATEIBHOCTb, CTEIICHb
OKHCIICHUS, XMMHUYECKasi peaklus, KilacCU(pUKalus peakiuil: peakuuu
COCIVHEHUS, PEaKIUU pPAa3JIOKEHUS, PEAKIUU 3aMEIICHUs, PEaKIUU
oOMeHa, 3K30- U SHJOTEPMHUUYECKHE PEAKIIMH, TEIII0BOU AP (EKT peakiuu,
AIpO aTOMa, JJIEKTPOHHBIM CJIOM aroma, aTOMHasi OpOUTallb, PaaUyC
aToMa, XUMHYECKasl CBS3b, MOJSPHAA W HEMOJSpPHAs KOBAJICHTHAs CBA3b,
WOHHAs CBSA3b, MOH, KATMOH, AaHWUOH, PACTBOpP, MAaccOBas JI0Js BEIIECTBA
(TpolieHTHAs! KOHIICHTPAIUs) B paCTBOPE;

e WJUIKOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHYECKUX TOHATHH U
MPUMEHSITh 3TU OHATHUSA MPU ONMMCAHUU BEIIECTB U UX MPEBPAILICHUIA;

e HCIOJB30BaTh XUMHUYECKYIO CHMBOJHMKY JJIsi COCTaBJIeHUS (HOpMyI
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e OINpEAeNATh BAJIEHTHOCTh ATOMOB 3JIEMEHTOB B OWHApHBIX COECIUHEHUSX,
CTETICHb  OKUCJCHHMSI ~ JJEMEHTOB B  OMHApHBIX  COEIUHEHUSX,



MIPUHAJIEXKHOCTh BEIIECTB K ONPEAECIEHHOMY KJIACCYy COECIUHEHHUH II0
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJeHTHAas M HOHHAs) B
HEOPraHUYECKUX COCIMHEHUSX;

packpsiBath cMbIica [lepuomnueckoro 3akona J[. M. MeHnneneena:
JIEMOHCTPUPOBATh IMMOHUMAHUE TNEPUOAUYECKON 3aBUCUMOCTH CBOWCTB
XUMHYECKUX AJIEMEHTOB OT MX IOJOXeHUsI B Ilepuoauueckor cucreme,
3aKOHOB COXPAaHEHMS MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHA ABOTaJIpo;

ONMKCHIBATh M XapakTepu3oBaTh Tabmmunyio Gopmy [leproamaeckoit
CUCTEMbl XHMHMUYECKUX OJJIEMEHTOB: pa3iudaTh IMOHATHUS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnma)y, maibeie u
OOJIbIIINE TIEPUOJIbI, COOTHOCUTH OOO3HAYCHHMS, KOTOPhIE HUMEIOTCA B
tabnuue «llepuoauueckass cuctemMa Xumudeckux osyemeHToB [, U.
MeHneneeBay ¢ YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsia siapa, o0lee Yucio IeKTPOHOB
U pacrpeieieHue X MO0 JEKTPOHHBIM CII0SIM);

KJacCUu(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBa,
XUMHUYECKUE Peakiuu (M0 YUCIY U COCTaBy YYACTBYIOIIMX B PEAKIIHH
BEII[ECTB, M0 TEIUIOBOMY (D PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMUMHYECKHE CBOWMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJTBEPK/Iasi OMUCAHUE TTPUMEPAMU MOJIEKYISIPHBIX
YPaBHEHUHN COOTBETCTBYIOIINX XUMHUECKUX PEAKIINN;

MPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX KAYECTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKaHUS XWMHUYECKUX MPEBpAICHUN B
Pa3JIMYHBIX YCIIOBUSIX;

BBIUUCIISITh OTHOCUTEIBHYIO MOJICKYJISIDHYIO W MOJIAPHYK)  MaccChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJieMeHTa 10 ¢dopmyre
COEIMHEHUS, MAaCCOBYIO JIOJIO BEILIECTBA B PACTBOPE, IPOBOJAUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU peaKInu;

MPUMEHSTh OCHOBHBIE OIEpPAlMA MBICIUTENBHON AEATEIbHOCTA — aHaJu3
U CHUHTE3, CpaBHEHHE, 0000IIEHHEe, CHCTeMaTH3aIlio, KiacCcu(uKaIuio,
BBISIBJICHUE TMPUYUHHO-CJIEACTBEHHBIX CBSI3€M — IJI1 M3Yy4YEHUS CBOWCTB
BEIIECTB M XHUMHUYECKUX PpPEaKLHi, €eCTECTBEHHO-HAY4YHbIE METObI
MO3HAHUSI — HaOJIIOJICHHE, W3MEpPEHHEe, MOJCIMPOBAHHUE, SKCIEPUMEHT
(peasIbHBINA U MBICIICHHBIN);

CJIEOBaTh  MPABWIAM  TOJB30BAHUS  XHUMHUYECKOM  MOCYJAOM W
7a00paTOpHBIM  O00OpYJOBaHMEM, a TaKXKe IpaBWJIaM OOpaIllCHUS C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIMSMU TI0 BBINOJHEHUIO
Ja00pAaTOPHBIX XUMHYECKUX OIBITOB IO TOJYYEHHUIO U COOMPAHUIO
ra3zoo0pa3HpIX BEMIECTB (BOJOpOJAa M KHUCIOPOAA), MPHUTOTOBICHHUIO
PAacCTBOPOB C OMNPEACIEHHON MacCOBOM JOJ€W pacCTBOPEHHOTO BEIIECTBA,
IJIAHUPOBAaTh M MPOBOJUTH  XUMHUYECKHE  AKCHEPUMEHTHI MO
pacIio3HaBaHUIO PACTBOPOB HIEIOYEH U KUCIOT C OMOIIbIO UHIUKATOPOB
(;makmyc, henondTanent, METUIIOPAHXK U APYTHE).



K xonIy o0yueHus B 9 Kjacce mpeMeTHbIC PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBIC] OCHOBHBIX XHUMHUYECKHUX MOHATHUWA: XHWMHUYECKHM
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTUOH, aHHOH, NPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPHULATEIBHOCTh, CTEIICHBb
OKHUCJICHHS, XUMUYECKasl peaKIusi, XUMUYecKas CBs3b, TEIUIOBOU >PdeKT
peakiuu, MOJib, MOJSPHBIA  00BEM,  pacTBOpP,  AJIEKTPOIUTHI,
HERJIEKTPOJIMUTHI, AJEKTPOJUTUYECKAS] TUCCOLUALNS, PEAKIUA HOHHOTO
oOMeHa, KaTraau3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMbIE U
HEOOpaTUMBIC PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKUCIEHHME U  BOCCTaHOBJIEHUE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WOHHAs,
MeTaJTMYecKas), KpUCTANIMYECKass penieéTtka, KOppo3usi METaJlIoB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
koHueHTpanus [1/IK Bemectna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHA U
MPUMEHSThH 3TU NOHATHUS MPU ONMKUCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BAaTh XUMHUYECKYI0 CHMBOJIMKY JUJII COCTaBJICHUS (HOPMYJT
BEILIECTB U YPABHEHUI XMUMHUYECKUX PEAKIIHII;

ONPENIENATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMHUYECKUX JIEMEHTOB B
COCIMHEHUAX Pa3IUYHOTO COCTaBa, IPUHAJICKHOCTh BEIIECTB K
ONMpeAeNEHHOMY KJIACCYy COEOUWHEHUU Mo (opmyrnam, BHJI XUMHYECKOU
CBsI3U (KOBaJI€HTHAs, WOHHAS, METAUIMYECKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpaxX HEOPTraHUUYECKUX COCAMHEHUN, TUM KPUCTAITUMYECKOU
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbica Ilepuonmyeckoro 3akona JI[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHHMAaHHUE: OIMCHIBATh W XapaKTepU30BaTh
tabnmnunyto Gopmy [lepuoanueckoid CUCTEMbl XUMHUYECKHX AJIEMEHTOB:
pasnuyaTh TOHATUS «TJaBHas mnoArpynmna (A-rpymnma)» U «modouyHas
noarpymnmna (b-rpynma)», manbie u OoNbIIME MEPUOABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE MMEIOTCS B IEPUOAUYCCKONM Tabiuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB MW 3aps] sjpa, OOIIee YHUCIO DJJIEKTPOHOB U
pacmpenieieHde HMX IO JJICKTPOHHBIM  CJI0SIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB JJIEMEHTOB M MX COCIUHCHHUU B
npejenax MaJiblX MEPUOJIOB U TJIaBHBIX MOATPYMI C YUYETOM CTPOSHHUS UX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HEOPTaHUUECKUE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy YYaCTBYIOIIMX B pEaKIUU
BEIIECTB, TIO0 TEMIOBOMY 3P EKTy, MO0 U3MEHEHHUIO CTENEHEH OKHCIICHUS
XHMHUYECKUX IJICMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHENUPUISCKUE XHUMHYECKUE
CBOMCTBAa TPOCTBIX M CJOXHBIX BEIIECTB, MOJITBEPKIAs OMNHUCAHUE



MpUMEPaMH  MOJICKYJSIPHBIX W HMOHHBIX YPaBHEHUU COOTBETCTBYIOIIUX
XUMHUYCCKUX PEaKITHiA;

e COCTaBJISAITh YPAaBHCHHS DJICKTPOJUTHYCCKOW JAWCCOIHMAIIMHM  KHCIIOT,
IICJIOYCH U COJICH, MOJTHBIC ¥ COKPAIIEHHBIC YPAaBHEHUS PEaKIIMK HOHHOTO
oOMEHa, ypaBHCHHUS pPEaKIUi, MOATBEPKIAIOMIUX CYIICCTBOBAHUE
TCHCTHYECKOM CBSI3M MEXK/y BEIIECTBAMH Pa3JIMUYHBIX KJIACCOB;

e pacKphIBaTh CYIIHOCTb OKHCJIMTCIBHO-BOCCTAHOBUTCIBHBIX PEaKIUi
MOCPEJICTBOM COCTABJICHHS DJICKTPOHHOTO OajlaHCa ATUX PEaKIIHA;

e TMPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT WX CTPOCHHUS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

e BBIYUCIISITH OTHOCUTEIBHYIO MOJEKYJSIPHYIO W MOJISIPHYIO MAacChl
BCIIIECTB, MAaCCOBYIO [IOJIFO XHMHYECKOTO JJIEMEHTa 10 (dopmyse
COCIMHEHHS, MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUEThHI
110 YPaBHEHUIO XUMUYCCKOU PEaKITnu;

e cCcOOMIONAaTh  TpaBWJa  IOJB30BAHUS  XUMHYECKOM  TOCYJIOH M|
7a00paToOpHBIM  O0OPYJIOBaHMEM, a TaKXe IIpaBujia oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMH TI0 BBITOJHEHHUIO
Ja00paTOPHBIX XUMHYECKUX OIBITOB IO TIOJYYCHUIO U COOMpPAHHIO
ra3000pa3HbIX BEMIECTB (aMMHaKa M YIJICKHUCIIOTO rasa);

e TMPOBOJWUTH  PEAKIMH, TOATBEPXKIAIONINE  KAYECTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACTIO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OPOMUI-,
uonua-, kapOonart-, ¢ocdar-, cuiaMkar-, cyiabdar-, TUAPOKCHI-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

e TPUMCHATH OCHOBHBIC OTICPAIIMHA MBICTUTEIHHOU NEATCILHOCTH — aHaJIu3
U CHHTE3, CpaBHEHHE, OO0OOIIEeHHe, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUIUHHO-CJICJACTBEHHBIX CBSI3€M — i1 M3YyYCHHUS CBOMCTB BEIIECTB U
XUMHUYECKUX pEeakKIui, eCTECTBCHHO-HAYYHbIE METOJbl IIO3HAHUS —
HaOJII0JICHHE, U3MEPEHUE, MOJICTUPOBAHUE, SKCIIEPUMEHT (peanbHBIN U
MBICJICHHBIN).

Conepskanue nporpamMmmesi.

IlepBoHava/ibHbIE XUMUYECKHE IOHATHS

[Ipenmer xumun. Tena u BemecTBa. OCHOBHBIE METO/IbI TTIO3HAHUS: HAOJIIO/ICHHE,
M3MEpPEHUE, IKCIEPUMEHT. DU3NUECKUE U XUMUUYECKUE SIBJICHUS. YnCThIE
BemiecTBa U cMecH. CriocoObl pasnenieHus cmeceir. AtoMm. Morsekyra.
XUMHUUYECKHM IEMEHT. 3JHAKH XUMUUYECKUX 3JIEMEHTOB. [IpoCThie U Cl10XKHBIE
BeliecTBa. BaJIeHTHOCTh. 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTBA. XUMHYECKUE
dbopmysl. Uuaekcel. OTHOCUTENbHAS aTOMHAs M MOJICKYJISIpHasi Macchl. MaccoBast
JIOJIsl XAMUYECKOT0 JIEMEHTA B COCIMHEHNH. 3aKOH COXPAHEHHUS MacChl BEIIECTB.
Xumnueckue ypaBaeHus. KoadurmeHnTsr. Y caoBust U mpu3Haku MPOTEKAHUS
XAMUYECKUX peaknnii. MoJib — eIUHUIIA KOJIMYECTBA BelecTBa. MossipHas macca.
Kucaopoa. Boanopon



Kucnopoa — xuMuueckuid 3J€eMeHT U npocTtoe BemecTBo. O30H. CocTaB Bo3ayXa.
du3nuecKue U XMMHUYECKNE CBOMCTBA KucnopoAa. [lonyyenne u npumeHenue
kucioponaa. TemnoBoi ekt xumudeckux peakiuii. [Tonstue 06 3k30-
SHAOTEPMUYECKHUX PEAKIUAX. BOIOpO — XUMUYECKHI 3JIEMEHT U IPOCTOE
BellecTBO. du3nyuecknue 1 XMMUYECKUE CBOMCTBA BoAopoaa. [loyuenue Bogopoaa
B Jabopatopuu. [lomydyenne Boopoa B IpOMBIIIEHHOCTH. [I[puMenenue
BoZiopoaia. 3akoH ABorajipo. MossipHbIit 00beM ra3oB. KauecTBeHHbIE peakIny Ha
razoo0pasHblie BelecTBa (KUCIopoa, Boaopoa). O0beMHbIE OTHOIICHUS Ta30B MIPU
XUMHUUYECKUX PEAKIIHUSIX.

Boaa. PacTBopsl

Bopa B npupoge. KpyroBopot Boabl B mipupoae. Pu3ndeckue u XUMUYECKUe
CBOICTBA BOABL. PacTBOpbI. PacTBOpHMOCTH BemiecTB B Boje. KoHLieHTpanus
pacTBOpOB. MaccoBas 10Ji1 paCTBOPEHHOTO BEIIECTBA B PACTBOPE.

OcCHOBHBIE KJIACCHI HECOPTAHMYECKHUX COCTUHECHUI

Oxcunpl. Knaccudukanus. Homenknarypa. @usndeckue CBONCTBA OKCHIOB.
XUMHUYECKHE CBOUCTBA OKCUIOB. [losryueHne U npuMeHeHrne OKCUI0B.
OcnoBanus. Knaccuduxanus. Homenknarypa. @usnyeckue cBOCTBa OCHOBAHUM.
[TonydyeHne ocHOBaHMI. XUMUYECKUE CBOMCTBA OCHOBaHUM. Peakius
HehTpanuzanuu. Kucinorel. Knaccudukanus. Homenknarypa. @usndeckue
cBolicTBa KUACIOT. [lonyyeHne u npuMeHeHne KUCI0T. XUMUYECKUE CBOMCTBA
KUCI0T. UHnkatopel. I3MeHeHre OKpacKu MHIUKATOPOB B Pa3JIMYHBIX CPEJIAX.
Comu. Knaccudukanusa. Homenknatypa. @usnueckue CBOMCTBA COJICH.
[lony4yeHne u npuMEHEHHE coNel. XMMUYECKHE CBOMCTBA coiel. [ eneTnueckas
CBSI3b MEXK]y KJIacCaMU HEOpraHU4eCcKux coeauHeHui. [Ipodiema 6e30macHoro
MCMOJIb30BaHMU BEILIECTB U XUMUYECKUX PEAKIIMIA B TIOBCEIHEBHOM KU3HMU.
TokcuuHbIe, TOPIOYNE U B3PBIBOOMACHBIEC BENIECTBA. bhITOBasg XUMUYECKas
IPaMOTHOCTb.

Crpoenue atoma. Ilepuoanuyeckuii 3aK0H U epUOAMYECKASA CUCTEMA
xumMu4deckux diemenToB /.. MenaeneeBa

CrtpoeHue atoMa: siApo, FHEPTeTUUECKU YypoBeHb. COCTaB sA/ipa aToMa: MPOTOHBI,
HeuTpoHnbl. M3otonel. [lepuonnueckuii 3akon .M. Menneneesa. [lepuonnueckas
cucTteMa XuMuuyecknx 35eMeHToB JI.1. MenneneeBa. @U3NYECKUN CMBICI
aTOMHOTO (TTOPSIIKOBOTO) HOMEpa XUMUYECKOTO dJIEMEHTa, HOMepa TPYMIIbI U
nepuoaa NEPUOINIECKON cucteMbl. CTpOEHNE SJHEPTETUYECKUX YPOBHEN aTOMOB
nepBbIx 20 XUMHUYECKUX 3JIEMEHTOB niepuoandeckoi cucremsl [[.11. Menneneena.
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB aTOMOB XUMUYECKUX AJIEMEHTOB U UX
COCIMHEHUM Ha OCHOBE T0JIOKEHUS B iepuoanueckon cucreme [I.1. Menaeneena
U cTpoeHus aroma. 3HaueHue [lepuognueckoro 3akona /.M. Menzaeneena.
Crpoenue BemecTB. XUuMH4YECKasl CBA3b

DNEeKTPOOTPUIATETLHOCTh ATOMOB XMMHUYECKHUX 3y1eMeHTOB. KoBaneHTHas
XAMHUYECKAs CBSA3b: HEMOJISIpHAA U noJyisipHas. [IoHsATHE O BOLOPOJHOM CBSI3U U €€
BIIUSIHUU Ha (PU3UYECKUE CBOMCTBA BEIECTB HA IpUMeEpPE BObI. IOHHAs CBSI3b.
Mertannuyeckas cBa3b. TUIBI KPUCTAIIIMYECKUX PELIETOK (aTOMHas,
MOJIEKYJIIpHAsi, MOHHAS, METAIITUYECKast). 3aBUCUMOCTh (PU3UUECKUX CBONCTB
BEIIECTB OT TUIA KPUCTAJUIMYECKON PELIETKHU.



XuMHYeCcKHe peaKkuuu

[ToHATHE O CKOPOCTU XUMHUYECKOUN peakunu. PakTopbl, BIUSIONIME HA CKOPOCTh
xummudeckoit peakiuu. [lousarue o kartanuzarope. Knaccudukanus XuMudeckux
peaKuui Mo pa3aIunyHbIM MIPU3HAKAM: YHCIIY U COCTABY UCXOJHBIX U MOJIYYEHHBIX
BEILIECTB; N3MEHECHHIO CTEIIEHEN OKUCIIEHUSI aTOMOB XUMUYECKHUX JIEMEHTOB;
MOTJIOUIEHUIO WM BBIICIICHUIO SHEPTUU. DJIEKTPOIUTUYECKAS JUCCOIIUALUS.
DIEKTPOIUTHI U HEANEKTPOIUThL. oHbI. KaTHOHBI M aHHOHBI. Peakuinn HOHHOTO
oOMeHa. Y cI0BHS POTEKAHUSI PEaKITNii HOHHOTO 0OMeHa. DJIEKTPOIUTHIECCKAs
U CCOLMAIUS KUCIIOT, menoyei u coneil. Crenenp okuciaenus. OnpeneneHue
CTEIICHU OKUCJIEHUSI aTOMOB XMMHUYECKUX AJIIEMEHTOB B COCTUHCHUSIX.
Oxucnutens. BoccranoButenb. CyIIHOCTh OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaKuni.

Hemerauas IV — VII rpynn u ux coeimHeHust

[TonoxeHne HEMETAIJIOB B MIEPUOJUYECKON CUCTEME XUMUYECKUX 371eMeHTOB J[. 1.
MenpeneeBa. OO1ue cBoiicTBa HeMeTauioB. ["anorensl: Gpusndyeckue u
XUMHYecKue cBorcTBa. COEUHEHHS TAJIOT€HOB: XJIOPOBOJIOPO/I,
XJIOPOBOJOpOAHAS KucioTa U ee conu. Cepa: pusndyeckrue u XUMHUUECKUE
cBoiicTBa. CoeiMHEHUS CEPBI: CEPOBOIOPO, CYIbGUIBI, OKCUIBI cepbl. CepHas,
CEPHHCTAsI U CEPOBOIOPO/IHAS KUCJIOTHI U UX CONU. A30T: (pU3HUECKUE U
xuMuueckue ceorictBa. AMMuak. Conu ammonusi. Okcupl a30Ta. A30THas
KHucioTa u ee conu. ocdop: puzndeckre U XumMuieckue cBoiictea. CoeiMHEHUS
dbocdopa: okcua dpocdopa (V), oprodochopHast KUCIOTA U €€ COTU. YTIEPO:
(du3MYecKue 1 XUMHYECKHE CBOMCTBA. AJJIOTPONHUS yriiepoa: aiMas, rpaur,
KapOuH, Qpymnepensl. CoequHenus yriaepozaa: okcuasl yraepoaa (I11) u (IV),
YroJibHasA KACJIOTA U €€ cou. KpeMHUii ¥ ero COeIMHEHUS.

MeTa/uibl 1 MX COeIMHEHU S

[TonmoxkeHne MEeTaIUIOB B IEPUOIUYECKON CUCTEME XUMUUYECKUX 31eMeHTOB [ 1.
MenpeneeBa. MeTaiibl B mpupo/ie 1 oO1ue crnocoosl ux noiydenus. O0mme
busndeckue cBoiicTBa MeTauoB. O0IIMe XUMUYECKHUE CBONCTBA METAJIIOB:
pEeaKIMu ¢ HEMETAIIAMH, KUCIOTaAMU, COJIAMU. DIEKTPOXUMUUYECKUIN P
HarnpspKeHU metasuioB. l{enounble MeTalIbl U UX COETUHEHUS.
[IlemoyHO3eMeNbHBIE METAIIIBI M KX COCNUHECHHS. AMIOMUHUN. AMBOTEPHOCTD
oKcujia u ruapokcuaa amoMunus. XKenezo. CoeqHEHU Keme3a U UX CBOMCTBA:
OKCHUJbI, TUAPOKCU LI U conu xkene3a (11 u I1I).

IlepBoHayajibHbIe CBeeHUS 00 OPraHUYECKNX BelecTBax

[lepBoHavasIbHbBIE CBEJEHUSI O CTPOCHUHN OPTAHUYECKUX BEILIECTB. Y TJIEBOJIOPOIbI:
METaH, 3TaH, dTUJieH. ICTOYHUKH yTIIe€BOJOPOI0B: MPUPOAHBIN ra3, HEPTh, yTrOJb.
Kucnopoaconepxaiiue cCoeMHEHUsS: CIUPTHI (METaHOJI, STAHOJ, TIIUIEPUH),
KapOOHOBBIE KUCIOTHI (YKCYyCHAsI KUCIOTA, aMUHOYKCYCHAsl KUCIIOTa, CTeapUHOBAas
Y OJICMHOBAs KUCJIOTHI). BUOJIOrHYeCKU BayKHbBIE BEIIECTBA: KUPHI, TITIOK03a,
Oenku. XUMHUYECKOe 3arps3HEHUE OKPYKAIOIIEH CPEIbl U €ro TOCIECTBU.
THnbI pacyeTHBIX 32/1a4:

Brruncienre MaccoBOM JJOJIM XUMUYECKOTO 3JIEMEHTA 10 (hOpMyJie COSTUHEHUS.
VYcranoBneHue npocTeiineit GopMyIibl BENECTBA IO MACCOBBIM JIOJISIM
XUMHUYECKUX IJIEMEHTOB.



Brruncnenus mo XuMHUYECKUM ypaBHEHUSIM KOJIMYECTBA, 00beMa, MacChl BELIECTBA
10 KOJINYECTBY, 00BEMY, MACCE PEAreHTOB WUJIU MPOJYKTOB PEAKIUU.

Pacuet MmaccoBoil 107U PaCTBOPEHHOTO BEILIECTBA B PACTBOPE.

IIpuMepHbIe TeMbI MPAKTHYECKHUX PadoT:

JlabopaTopHoe o0opyaoBaHHe U TpUeMbI oOpalieHus ¢ HuM. [IpaBuiia 6e30nacHoi
paboThl B XMMUYECKOU JTa0O0OpaTOPHUHU.

OuucTka 3arpsi3HEHHON TOBAPEHHOM COJIH.

[Ipu3HaKkyu NpOTEKaHUs XUMHUYECKUX PEAKLIAMN.

[TomydyeHne KUCIOPOaa U U3YUEHUE €TO CBOMCTB.

[TomydyeHne BOAOPO/Ia U U3YUYEHHUE €0 CBOMCTB.

[IpuroroBneHue pacCTBOPOB C ONPEIEIECHHON MACCOBOM 10JIEH PACTBOPEHHOTO
BEILIECTBA.

Pemenue sxcriepuMeHTanbHbIX 337124 0 TeMe «OCHOBHBIE KJIACChI
HEOPTraHUYECKUX COCAUHEHUIN.

Peakuuu nonHoro ooOMeHa.

KauecTBeHHBIE peaKM Ha HOHBI B PaCTBODPE.

[TosyueHne amMmmuaka v U3y4eHUE €ro CBOMCTB.

[TosrydeHue yrieKuciaoro ra3a i U3y4eHne ero CBOMCTB.

Pemenue sxcniepuMeHTanbHbIX 3a1a4 1o reme «Hemeramner IV — VII rpynn u ux
COCIUHEHUI».

Pemenue sxcriepuMeHTaIbHbIX 3324 M0 TeMe «MeTallibl U UX COCTUHEHUS.

Conep:xanue npeaMera xuMus 9 kiace

Hemerauas IV — VII rpynn u ux coeaimHeHust

[TonoxkeHne HeMETAUIOB B EPUOAUYECKON CUCTEME XUMHUUECKUX 3i1eMeHTOB J[. 1.
MenneneeBa. O0mue cBoiicTBa HeMeTauioB. ["anorensl: Gpusndeckue u
xumudeckue cBoictsa. CoeIMHEHNs TAIOT€HOB: XJIOPOBOJOPO/,
XJIOPOBOIOPOAHAS KUCIIOTa U ee coiu. Cepa: (puznueckne u XUMHYECKUe
cBoiicTBa. CoeAMHEHNUS Cepbl: CEPOBOIOPOA, CYIb(UIbI, OKCUABI cepbl. CepHas,
CEPHHCTAasi U CEPOBOIOPO/IHASL KMUCJIOTHI U UX CONU. A30T: (pM3HUECKUE U
xuMHuueckue cpoiictBa. AMMmuak. Conu aMmmonusi. OKcuabl a30Ta. A30THas
KucioTa u ee conu. Docdop: huzndeckre U xumuieckue cBoiictra. CoequHEHUS
dbocdopa: okcua docdopa (V), oprodochopHast KUCIOTA U €€ COTU. YTIIEPO:
bu3MYecKue 1 XMMUYECKHE CBOMCTBA. AJIJIOTPONHUS yriepoa: aiMas, rpaur,
kapOuH, pymiaepensl. Coequnenus yriepoja: okcuasl yriepoaa (I11) u (IV),
yroibHasi KuciioTa u ee coinu. KpeMHuil u ero coequHeHusl.

MeTaibl 1 MX COeIMHEHUS

[TonmoxkeHne METAILUIOB B IEPUOIUYECKON CHCTEME XUMUUYECKUX 31eMeHTOB [ 1.
MenneneeBa. MeTanisl B mpupoie U oOmue crnocoOsl ux noxydenus. O0mme
busndeckue cBoiicTBa MeTauoB. O0IIMe XUMHUIECKHE CBOMCTBAa METAJUIOB:
pEeaKIMu ¢ HEMETAIIAMU, KUCIIOTaMU, COJIAMU. DIEKTPOXUMUUYECKUHN P
HanpsbKeHU metasuioB. l{enounble MeTallIbl U UX COESTUHEHMUSL.
[IenoyHO3eMeNnbHbIE METAIIBI U UX COCAMHEHUS. AMIOMUHUA. AM(OTEPHOCTD



okcujia u ruapokcuaa amoMunus. XKenezo. CoeqHEHU Kefe3a U X CBOMCTBA!
OKCHU/IbI, TUIpOKCcH bl U conu kene3a (11 u I1T).

IlepBoHayaibHbIC CBeACHUS 00 OPraHNYECKNX BeleCcTBax

[IepBOHayYaNbHBIE CBEACHUS O CTPOCHUHN OPraHUYECKUX BEIIECTB. Y TJIEBOAOPOIBI:
METaH, 3TaH, 3TujieH. ICTOYHUKH yTIIeBOJOPOI0B: MMPUPOJIHBIN ra3, HeQTh, yroib.
Kucnopoaconep:xaiiye coequHEHUs: CIUPTHI (METaHOJI, TAHOJI, TJIUIEPHH),
KapOOHOBBIE KUCIOTHI (YKCYCHAsI KUCIIO0TA, aMUHOYKCYCHAsl KUCIIOTa, CTeapruHOBAast
Y OJICMHOBAs KUCJIOTHI). BUOJIOTHUeCKU BaKHbBIE BEIIECTBA: KUPHI, TITI0K03a,
0esKku. XUMHUYECKOE 3arpsi3HEHNE OKPYKAIOIIEH Cpeibl U €ro MOCIECTBUS.
Tunbsl pacyeTHbIX 321a4:

Brraucienre MaccoBOM JOJIM XUMHUYECKOTO JIEMEHTA 10 (hOpMYyJIe COSTUHEHUS.
VY craHoBiieHre npocTeiieit Gopmysibl BEleCTBa IO MACCOBBIM J0JISIM
XAMHUYECKUX JJIEMEHTOB.

Bobruncienus mo XuMU4eCKUM YpaBHEHUSIM KOJIMYECTBA, 00heMa, MacChl BEIIECTBA
10 KOJIMYECTBY, 00BEMY, MacCe PEareHTOB WU MPOYKTOB PEAKIUU.

Pacuer MaccoBOM 101 paCTBOPEHHOTO BELIECTBA B PACTBOPE.

IIpuMepHbIe TeMbI MPAKTHYECKHUX PadoT:

[Tonyyenne aMmMHraka U U3y4eHHUe €ro CBOUCTB.

[TonmydyeHue yriaekuciaoro ra3a U U3y4eHue ero CBOMCTB.

Pemenue sxcniepuMeHTanbHbIX 3a1a4 1o reme «Hemeramner IV — VII rpynn u ux
COCIVHEHUI.

Pemenne skcrniepuMeHTanbHBIX 33/1a4 M0 TeMe «MeTauibl U KX COCTUHEHUS».



Y4eOHO — TEeMAaTHYCCKUN TIJIAH

9 kJiacc
No | Tema Kon-Bo | IIpakt. | KoHTp.
gacoB | paboT | paboT
1 | OO1ast xapakKTepUCTHKA JIEMEHTOB U 7
XAMHUYECKUX pPEaKIui
2 | Hemeraminl 27 3 1
3 | MeTtajuibl U UX COEIUHEHUS 17 2 1
4 | IlepBoHauangbHbIE CBEICHHUS 00 OPTaHUYECKUX 6
BEIIECTBAX
5 | O0o0O01IEeHNE 3HAHUI IO XMMUH 32 KypC 11 1
OCHOBHOM IIKOJIBI
UTOTO 68 5 3

KaﬂeH)IapHO-TeMaTI/I‘IeCKOC IJIAHUPOBAHUE 9 kJacc

Jlata n/n Paznen ConepxaHue
IJIaH dakt Tema
O0mas XapaKTepucTHKA XUMHYECKHX 3JIEMEHTOB M peakiuii 74
01.09 1 [Teprognueckuii 3aKOH U | XapakTepUCTHUKa  DJJIEMEHTa 1o ero
Ilepuoanueckasi cuctreMa XUMUYECKHX | TOJIOKEHUI0 B [lepumonnueckon cucreme
snemenToB 1. 1. Menneneepa XUMHYeCcKuX sjemenToB /. 1. Menneneena.
Ilepuonuueckuii 3axkoH u Ilepuonnueckas
cucreMa XuUMHUYecKux osnemeHtoB J[. U.
Menneneena.
05.09 2 CBoiicTBa OKCHJIOB, kucior, | CBOMCTBa OKCHAOB, KHCIOT, OCHOBAaHUU W
OCHOBAaHUH U COJIEH. COJIEH B CBETE TEOPHUM IJIEKTPOJIUTUYECKON
JIACCOLIMAIIUN U OKUCIICHUS-BOCCTAHOBJICHHS.
08.09 3 [TorsiTie 0 TepexomHbIX d3JeMeHTax. | CBOHCTBA OKCHUIOB, KHCIOT, OCHOBaHWH U
AM(DOTEPHOCTS. colieil B CBETE TEOPUH AJIEKTPOIUTUUESCKOM
JUCCOIHAIIMN U OKUCIICHUSA-BOCCTAHOBJICHHMS.
12.09 4 OnekTponuTHueckass — aucconuanus. | CBOMCTBa OKCUIOB, KHCJIOT, OCHOBAHHMHN H
OCHOBHBIE OJIO)KECHMUS. COJIEH B CBETE TEOPHM 3JIEKTPOJIUTUYECKON
JACCOLMAIUN U OKUCJICHUS-BOCCTAHOBJICHHS.
15.09 5 XumMudeckue CBOMCTBA KHCIOT Kak | CBOMCTBA OKCHAOB, KHUCIOT, OCHOBAaHUU W
DIIEKTPOJIUTOB. colieil B CBETE TEOPUH AICKTPOIUTHUECKOM
JUCCOIHAIIMN U OKUCJICHHUS-BOCCTAHOBJICHHMS.
19.09 6 XuMudeckue CBOMCTBa OCHOBaHMH | CBOMCTBA OKCHAOB, KHCIOT, OCHOBAaHMU H
KaK 3JICKTPOJIMTOB. COJiell B CBETE TCOPUH DIICKTPOTHTHYCCKOM
JACCOLMAIUN U OKUCIICHUS-BOCCTAaHOBJICHHS.
22.09 7 XuMHYeckue CBOICTBa cojiell Kak | XMMUYECKHIl cOCTaB apa, MAaHTHH U 3€MHOM




3JIEKTPOJIUTOB. Xumuueckas
OpraHu3alusl KUBOM M  HEXKUBOU
MIPUPOJIBI.

KOpbl. XHWMHYECKHE DOJEMEHThI B KJIETKaX
JKUBBIX OpraHU3MOB. Makpo- u
MUKpodeMeHThl. OO000IIeHne CBEISHUH O
XUMHYECKHUX PEAKIIHSIX.

Hemerananl 274

26.09 8.1 [Tonoxenue HEMETAJIJIOB B
NEPUOINIECKON CUCTEME XUMHUYECKUX
snemenToB JI.M. Menaeneena.
29.09 9.2 OO0u1me cBocTBa HEMETAIJIOB. 2.06mue CBOIiCTBA HEMETAJJIOB,
0COOEHHOCTHU CTPOCHHUS aTOMOB,
anekTpooTpunarenbHocth (D0) Kak mepa
«HEMETAJNINYHOCTHY, pan 20.
Kpucrannmmueckoe CTpoeHHE HEMETAIOB —
IPOCTHIX BEIIECTB.
03.10 10.3 Anorpomnus. 3.Anmnorponus. PU3NYECKHE CBOMCTBA
HemeTasioB.  OTHOCHTENBHOCTh — TOHSATHH
«METaJD» U «KHEMETAILI».
06.10 114 Bonopoa. Bona 4.Bonopon.  Ilomokemwe  Bomopoaa B
[lepuonnyeckoit  cucrteMe  XMUMHUYECKHX
snemeHtoB JI. U. MenneneeBa. CrtpoeHue
atomMa M MOJIeKyabl. @Pusznueckue u
XUMHYECKHE  CBOICTBa  BOJOpOJA,  €ro
nojsyuyeHue u npumeHenue. Boga. Crpoenue
MoJIeKyJbl. BogopoHas xumuyeckast CBA3b.
10.10 12.5 I"anorensr: ¢busnueckue u CrpoeHnue atoma.
XMMHUYECKHE CBOMCTBA.

13.10 13.6 Coenunenus raJIOTeHOB: Kparkue cBenenust o xiyope, Opome,
XJIOPOBOAOPOJ, XJIOpoBOiOpoHas | ¢pTope U Hone. [IpuMeHeHne raloreHoB U ux
KHCJIOTA U €€ COJIU. COEMHEHUI B HAPOJIHOM XO3SIHCTBE.

17.10 14.7 Cepa: ¢usnueckue u xummudeckue | CepoBoopoa, CyIbPUIbI, OKCUIIBI CEPHI.

cBoiicTBa. COeJMHEHMSI CEPBI. A3zoTHbIe y100peHus

20.10 15.8 Cepa: ¢wusnueckue u xumuueckue | .CepHas, CepHUCTasE U  CEPOBOJOPOJIHAS

cBoiicTBa. CoeIMHEHMsI Cephl. KHCJIOTBI M UX COJIH.

24.10 16.9 AzoT: ¢usmueckue u xumuueckue | CTpoeHHe aTomMa M MOJIEKYINbI, CBOICTBa

CBOMCTBA IIPOCTOT'0 BEIIECTBA

27.10 17.10 | Ammuak. Comm amMmoHuA. OKcHIBI

azoTa

07.11 18.11 | A3OTHas KMCIIOTa U €€ COJIH. Hutpatet u  HuTputhl, mnpobiema uX
COJepKaHUs B CEJIbCKOXO3HCTBEHHOM
TIPOTYKITHH.

10.11 19.12 | AzotHble ynoOpeHus

1411 20.13 | Pocdop: pusnueckue U XUMUYECKHE CrpoeHnne aToMma, AJJIOTPOIIHNS,

CBOWCTBA.

cBoiicTBa Oenoro u kpacHoro Qocdopa, ux
MIPUMEHEHHE.




17.11 21.14 Coenunenus (ocdopa: okcup
docdopa (V).
21.11 22.15 | Oprodochopnas xkucnora u ee conmu | PochopHbie yI0OpEHHS.
2411 23.16 | VYrnepon: ¢pusnueckue u xumuueckue | CTpoeHue aToma.
CBOIICTBA.
28.11 24.17 | .AmnoTpornus  yriepojaa:  anMmas,
rpaduT, KapouH, QysIepeHsbl.
01.12 25.18 | Coenunenus yraepoja: OKCHJIBI
yraepoaa (II) u (IV).
05.12 26.19 | VYronpHas KUCJIOTa U €€ COJIH.
08.12 27.20 | Kpemuwmii u ero COeqUHEHUSI. Crpoenue aToMma, KPUCTAJIMYECKUN
KPEMHHII, €ro CcBOWCTBAa U MPUMEHEHHE.
OxcuJy KpeMHHUSI
12.12 28.21 | Cunukatel. 3HadyeHue coeauHeHul | CunHMKaThl. 3HAYCHUE COCTUHCHUH KPEMHUS B
KpPEMHUS B JKMBOM W HEXHUBOW | KUBOW U HE)KMBOU MPUPOJIE.
pupoie.
15.12 29.22 | IloBTOpeHwme 1Mo TEME
19.12 30.23 | KoutpomnbHas padora No2
« Hemerasbl
22.12 31.24 | AHanu3 KOHTPOJILHOU pabOTHI
26.12 32.25 | IlpakTtmueckas pabora.
Pemenne skcnepuMeHTANBHBIX 3a/1a4
no teme «Hemeramisl IV — VII rpynn
U UX COeIMHEHUI.
29.12 33.26 | IIpaktnueckass pabota. Ilomydenue
VIJICKUCIIOTO Ta3a W H3y4YeHHe ero
CBOWCTB
»
0901 34.27 | TlpaxkTuueckas pa0ora.
KauecTBeHHBIC peakIMKi Ha HWOHBI B
20.24 pacTtBope
MeTaJjibl M UX coefuHeHus 174
12.01 35.1 [Tonoxenue METaJUIOB B
MIEPHOINICCKON CHCTEME XHMHUSCKHUX
anemenToB .M. Menneneena.
16.01 36.2 2.Mertammudeckass  CBSI3b KpUCTAJUTMYECKAs
Mertannel B MPHUPOAEC U MX CHOCOOBI | PEIIETKA U METaNINYeCKass XUMHUECKas CBS3h
TIOJTYYCHUSI.
19.01 37.3 O6mue buznueckue cBoiictBa | 3-4. CmaBbl, MX CBOMCTBA M 3HAuYeHHE.
23.01 38.4 METAJIIOB. Oomiue XHUMUYeCcKHe | Peaknmm ¢ HeMmeTalllaMH,  KHCJIOTaMH,




CBOMCTBA

COJIsSIMU.

26.01 39.5 DIEKTPOXUMUYECKUI psan | Lllenoynsle MeTayibl M WX COEIMHEHHS.
HANPSDKEHUN METaJUIoB. CtpoeHue aTOMOB.
30.01. 40.6 Baxueiiine coeauHeHus uienoyHeix | .Baxneitmme COCIMHEHUS HIETOYHBIX
METAJIJIOB — OKCHUJbI, TUAPOKCUIBI U | METAJUIOB — OKCHUbI, TUIPOKCHUIIBI U COJIU
COJIN. (xopuasl, KapOOHATHI, Cyab(haThl, HUTPATHI),
UX CBOHCTBA M MPUMEHEHHE B HapPOJHOM
xo3siicTBe. Kanuitabie ynoOpenus.
02.02 41.7 [llenoyHo3emenbHbIe MeTAUIBl U X | 7. OOmas  XapakTepuCTUKa  DIEMEHTOB
COCTMHEHUS rinaBHod noArpynmsl Il rpynnel Baxueime
COCIMHEHUS IIEJIOYHO3EMENbHBIX METAIJIOB
— OKCH/[Ibl, TUAPOKCUABI U CONU (XIJIOPUDI,
KapOOHAThI, HUTPATHI, Cyabdarsl, (hocdarsr),
UX CBOWCTBA M MPUMEHEHHE B HapOJHOM
XO03SIIICTBE
06.02 42.8 AmpoTepHOCTb OKCHJIAa U TUJIPOKCHIA | AMPOTEpPHOCTh  OKCHJAa M TUAPOKCUAA
09.02 43.9 ATIOMUHUS ammoMuHnsg CoeTUHEHUS aIIOMUHUS — OKCHJ
U THAPOKCHJI, HX aM(OTEpHBI XapakTep.
Baxuenmue comu amomunus. [Ipumenenue
ATIOMUHUS U €70 COCAUHEHHUIA.
13.02. 44.10 | XKenezo. CoenuHeHHs >Kene3a U UX
16.02. 45.11 | cBoiicTBa:
- Okcuppl, THIPOKCHIBI H COJIH
xkenesa (11 u I10).
20.02. 46.12 | I'eHeTH4ecKHii psin 12-13.I'enetnveckue psanel Fet+2 u Fe+3
27.02. 47.13 | Fe+2 Baxueiimne conu jxenesza. 3HaUEHUE Kee3a
I'enernueckuii psn U €ro COCIUHEHUW ISl TNPUPOILI U
Fe+3 HapOAHOI0 XO3sHCTBA.
01.03 48.14 | Ilpaktmueckas pabora Nel Pemenue
OKCIIEPUMEHTATIbHBIX 33Ja4 10 TeMe
«MeTatbl ¥ UX COSAMHCHHUS.
05.03. 49.15 [Tpaktuyeckas  paboTbL.Ne2  «
KauecTBeHHBIE peakIWH Ha HWOHBI
METAJIJIOB
12.03 50.16 | KoutpombsHas pabora. Nel KontponbHas padoTa.
« Meramspy
15.03. 51.17 | AHanu3 KOHTPOJBHOU pabOTHI AHanm3 KOHTPOJIBHON paboOThI
IlepBoHaya/jibHbIE CBeIeHNsI 00 OPraHMYeCKUX BellecTBax 64
19.03. 52.1 [TepBonavanbHBIC CBEJICHUS 0 | cTOYHUKH YTIIEBOIOPOIOB: IPUPOIHBIN Ta3,
22.03. 53.2 CTPOEHUH OPraHNYECKUX BELIECTB He(Th, yroib.
02.04. 54.3 VYTIeBoI0pOIbI: METaH, 3TaH, STUJICH.
05.04 55.4 Kucnopoconepxamye COeTUHEHUS: CriapThl (MeTaHoII, STAaHOJI,




09.04. 56.5 CITUPTHI TJIMIIEPUH), KapOOHOBBIE KUCIOTHI (YKCYCHAas
Kap6oHOBBIE KHCITOTHI KHUCJIOTA, AMUHOYKCYCHAs KHUCJIOTA,
CTEapHHOBAs M OJICMHOBASI KUCJIOTHI).
12.04. 57.6 Bronornyecku BaKHbIE BELIECTBA: XHUMHUYECKOE 3arpsi3HEHUE
JKUPBI, TTI0K032a, OCITKH. OKPYKArOIIel CPeJIbl U €ro TOCIIEICTBHS.
O0001menne 3HaHUH 10 XHMHH 32 KYPC OCHOBHOM MIK0JIbI 119
16.04. 58.1 [Tepunonnueckuit 3aKOH u | 1.Ilepuonnueckuii 3akon u Ilepuomnyeckas
Ilepronnueckas cucremMa XMMUYECKUX | CHCTEMA XUMHUYECKUX anemeHTtoB J[. U
snemeHToB 1. Y. Menaeneena Menneneena. dusnueckuit CMBICII
MOPSIKOBOTO HOMEpa JJIEMEHTa, HOMEPOB
nepuojia W TPyHnbl.  3aKOHOMEPHOCTH
W3MEHEHHUST CBOMCTB DJIEMEHTOB M  HX
COEIUMHEHUI B MepHoAax M rpymnmnax B CBETE
NPEJICTAaBICHUA O  CTPOCHHH  aTOMOB
JJIEMEHTOB.  3Hau€HUWE  IEPHUOJUYECKOTO
3aKOHa.
19.04. 59.2 Buapsl xumudeckux cBsized W TUIBI | B3aMMOCBSI3b CTPOCHUS U CBOMCTB BEIIECTB.
KPUCTAJUTMYECKUX PEHIETOK.
23.04. 60.3 | Kmaccuduxanms XUMHYECKHX
PEaKIIMI 110 pa3IuYHBIM ITPU3HAKAM
26.04. 61.4 Ckopocth xumuyeckux peakuuid u | 4.CKopocTb  XMMHMYECKHX  peakuuil U
¢dakTopbl, BIUAIONINE Ha HEE. (hakTopbl, BIUAIONINE HA HEE.
03.05 62.5 | OOpaTuMOCTh XUMUYECKHX PEAKIINN U
CIIOCOOBI  CMEIICHHS XHUMHYECKOTO
paBHOBECHSI.
04.05. 63.6 Mertaiisl 1 HEMETAJIIEL. ['eneTnueckue psiabpl MeTamsia, HEMETaia U
TIEPEXOTHOTO MeTaJlia
07.05. 64.7 .OKCHJIbI U TUAPOKCHUBI
14.05 65.8 Coun. .Comu. Ux coctaB, kinaccudukaius 1 oomme
XUMHYECKHE CBOWCTBA B CBET€ TEOPHUH
ANMEKTPOIATHICCKOM JIACCOLIMAIIAH u
OKHCIIMTEIIbHO-BOCCTAHOBHTEIIHLHOTO
mporecca.
17.05 66.9 O0001IeHe W CHCTEMAaTH3alusd
3HAHUM. HUroroBasgs  KOHTpoOJIbHAs
pabora
21.05 67-68 | O00OwWEHNE u CUCTEMATHU3ALU
24.05 3HAHUMH.
Htoro 68 Kp.—-3 Ilp. -5




MeToanueckue MaTepuabl, 00ecneYnBAKIINE PeaTu3annio QeaepaabHbIX
rocy/1apCTBEHHbIX 00Pa30BaTeJIbHBIX CTAHAAPTOB 0011ero 00pa3oBaHus

1. IIpumepHast ocHOBHast 00pa3oBaTeIbHas MPOrpaMMa OCHOBHOTO OOLIETro
oOpazoBaHnus (ogo0peHa perieHueM GpeaepaibHOr0 yueOHO — METOIUYECKOTro
o0beIMHEeHUS 10 001IeMy 00pa3oBaHMIO0, TPOTOKOJI OT 8 anpens 2015 r. Nel/15),
3. [IpumepHas nporpaMma 1o yueOHbIM npeaMeraM. XuMus. 8-9 Kitacchl: IPOEKT.-
2-¢ u31., nopad. M.: IIpoceemenue, 2011. (CtaHmapThl BTOPOTo TMOKOJICHUS).
Y4yeOHo-MeTOANYECKHN KOMITIEKT o XxuMmuH 1 8-9 kinaccoB O.C.I"abpuensana
Cocmas YMK:

1. ABropckas nporpamma O.C.I'abpuensina, coorBeTcTBytomas denepaibHOMY
['ocynapcTBeHHOMY 00pa30BaTEIbHOMY CTaHIAPTY OCHOBHOTO OOIIETO
oOpa3oBaHus U JomylieHHass MUHUCTEPCTBOM 00pa3oBaHus U Hayku Poccuiickoi



®enepanmn («IIporpamma ocHOBHOTO 00111eT0 00pazoBanus. Xumus. §-9
kiaccel»./ O.C.I'abpuensn. — M.: Ipoda, 2012r. (OI'OC)).

2. Xumus. 8 Kiacc: ydeOHUK 1 00111e00pa3oBaTeIbHBIX YUPEKACHUN/
O.C.I'abpuensa.- M.: ipoda, 2017.

3. Xumus. 8 knace: Buaeoypoku.- OOO: OTKpbITHIN ypOK, 2014.

4. KoHTpobHO-U3MEpUTEINbHBIE MaTepualibl. Xumus. 8 kiacc/Cocr.
H.I1.Tpoery6osa. — M.: BAKO, 2012.

5. Xumus. 9 knacc: yueOHUK 1t 0011eo0pa3oBaTeIbHBIX
yapexaenuit/O.C.I'abpuensa.- M.: JIpoda, 2017.

6. Xumus. 9 kacc: anekTponHoe yueobHoe nznanue.- OOO: [Ipoda, 2011.
7. Xumus. 9 knace: suaeoypoku.- OOO: OTKpbITHIN ypoK, 2015.

8. Xummus. 9 Kiacc: KOHTPOJIbHBIC U MPOBEPOUHBIE PAOOTHI K YUEOHUKY
O.C.I'abpuensna «Xumus.9xnace»/ O.C.I'abpuensn, [1.H.bepe3kun, A.A. Yakos
u ap.- M.: JIpoda, 2010.

9. KoHTposbHO-U3MepuTeIbHbIe MaTepuaibl. Xumus. 9 kinacc/Cocr.
H.I1.Tpoery6oBa. — M.: BAKO, 2012.



