BIOKETHOE OBIIEOBPA3OBATEJILHOE YUPE/KIEHHUE
BOJIOT OJICKOMI OBJIACTH
«'PSA3OBEIKAS ITKOJA-UHTEPHAT JUUISI ObYUYAROUWUXCS C
OTrPAHUYEHHBIMH BO3MOKHOCTSIMHU 310POBLA-HO CIYXY»

PEKOMEH/JIOBAHO MPHUHATO YTBEPARKIAIO

Ha 3ace1aHNH T/\‘IE'K‘O—'III‘WCWFO cosera. [Terarornyeckum COBETOM WM.o. aupekTopa - 21t
Tporoxon Ne 71 npotokon 012, 022043Ne 7 Kanyctuna EIM. /7

e B R I 3 £2073Ne 7 anyctuna E.XM. )

or« g »_0OF 2ifdy. [lpuKu;J\’\;M—m/y,Zm 2404 23
COTJTACOBAHO

3amecTirens aupexktopa no YBP

_— jéu%f Kanycruna E.M.

PabGouyas nporpamma
o nmpeaMery «XuMush»

M0 aIalTUPOBAHHON OCHOBHOM 00111€00pa30BaTENbHON MPOrpaMMe
OCHOBHOT'O 00IIEro 00pa3oBaHus CIA0OCIBIIAIINX U O3 JHOOTIOXIIINUX
00yJarOIMXCsI
i 8-10 xnaccos |l oTnerenun

2023- 2028 yuebHBI 1o

®. 1.0. yuurens Mapamosa T.M.

2023



MNOACHUTEJIBHASA 3AIINCKA

[IporpaMMa 1O XUMUM Ha YPOBHE OCHOBHOIO OOIIEro o0pa3oBaHus
COCTaBJICHa Ha OCHOBE:!

- TpeOOBaHUIl K pe3yibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeIbHOMN
IpOrpaMMbl OCHOBHOTO 00111eT0 00pazoBanus, mpencrasieHubix B ®I'OC O0O0;

- (enepasibHOIl pabouell MpOrpaMMbl BOCIIUTAHUS M C y4ETOM KOHLENLUU
IpenoAaBaHusl y4eOHOTo mpeaMera «XUMHsS» B 00pa30BaTEIbHBIX OpPraHU3ALMSIX
Poccuiickon @enepannu;

- aIanTHPOBAaHHON 00pa30BATENbHOM MPOrpaMMbl OCHOBHOIO OOLIEro
oOpa3oBaHusI, BapuaHT 2.2.2

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA IPOI'PAMMBLI 110
XNUMHMHU HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbI

JIMYHOCTHBIE pE3yJbTaTbl OCBOEHHS IPOrPaMMbl OCHOBHOTO OOIIETo
o0Opa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYEHUS XMMHUU B E€IUHCTBE y4yeOHOU U
BOCIIUTATENBHOMN JIEATEIIBHOCTH B COOTBETCTBUU C TPAAULIHOHHBIMA POCCUUCKUMU
COLIMOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMU, IPUHATHIMU B
oOLIECTBE MpaBUJIaMU U HOPMaMHU [OBEJIEHUS M CHOCOOCTBYIOT Ipolieccam
CaMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALIUN O0yUYaIOIIUXCSl.

JIMYHOCTHBIE  pe3ydbTAaThl  OTPaKalOT  TOTOBHOCTh  OOYYaOLIUXCS
PYKOBOACTBOBATbCA CHCTEMOM TMO3WUTHMBHBIX LEHHOCTHBIX OpHEHTAUUMWd U
paclIMpeHue OIIbITA IEITEIBHOCTH Ha €€ OCHOBE, B TOM YMCIIE B YaCTU:

1) naTpHOTHYECKOT0 BOCTIMTAHUSA

LIEHHOCTHOI'0 OTHOIIEHUSA K OTE€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUUYECKOMY
U HAyYHOMY HACIEIUIO, NOHUMAHMsS 3HAYECHUS XUMHUYECKOM HAyKU B JKU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JOCTOBEPHOW HH(pOpMaIeil o
[IEPEIOBBIX JOCTHKEHUAX W OTKPBITUAX MHUPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOICTBE MHUpa U OOIECTBA;

2) rpaKaaHCKOr0 BOCITUTAHMS:

IIPEICTABICHNUS] O COLUMAIBHBIX HOpPMax M MPaBWIAX MEXKIMYHOCTHBIX
OTHOUIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  Yy4EOHO-UCCIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JESITEIbBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOM JAEATEIbHOCTH MpU
BBIIIOJIHEHUH YYE€OHBIX, I[O3HABAaTEIbHBIX 3a/1ad, BBIIOJHEHUH XUMUYECKHUX
HKCIEPUMEHTOB, CO3/IaHUU YUYE€OHBIX IIPOEKTOB, CTPEMJIEHHS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOIIOMOIIM B IIpOLECCE OSTOW Y4YEOHOM JeATENbHOCTH, I'OTOBHOCTH



OLICHUBAaTh CBOE IIOBEJECHHWE W IIOCTYNKM CBOMX TOBApUILEH C MO3ULHH
HPaBCTBEHHBIX U MIPABOBBIX HOPM C YYETOM OCO3HAHUS MTOCJIEICTBHI MOCTYIIKOB;

3) HEHHOCTH HAYYHOT 0 MO3HAHUS:

MHUPOBO33PEHYECKUE MPEJICTABIICHUSI O BEIIECTBE M XMMHUYECKOM peaKilni,
COOTBETCTBYIOIIMUE COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKHM W COCTaBIIAIOIIHE
OCHOBY I IOHMMAaHUS CYITHOCTH HAYyYHOW KapTHHBI MHpA, MPEACTABICHUS 00
OCHOBHBIX 33aKOHOMEPHOCTSIX Pa3BUTHS MPUPOIBI, B3aHUMOCBSI3AX YEJIIOBEKAa C
MPUPOIHON CPEOid, O POJIM XUMHUU B TTO3HAHUU STUX 3aKOHOMEPHOCTEH;

MO3HABATEJIbHbIE MOTHUBBI, HAIIPaBJICHHBIC HA MOJIYYECHUE HOBBIX 3HAHHUM IO
XUMHUHM, HEOOXOJIUMBIE JIsi OOBSICHEHHS HaOJII0JaeMbIX MPOILECCOB U SIBICHUH,
MO3HABaTENbHON, MH(OPMAIIMOHHOW M YUTATEJIbCKON KYyJIBTYpPhI, B TOM YHCIIEC
HaBBIKOB CaMOCTOSITEJIbHOM paloThl C Y4YEOHBIMH TEKCTaMH, CIPaBOYHOU
JUTEPaTypoH, JOCTYMHBIMU TEXHUUECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYyYEeHHMIO M TO3HAHUIO, JI00O03HATENIbHOCTh, T'OTOBHOCTHh U
CIOCOOHOCTH K  €aMOOOpa3OBAaHMIO, MPOEKTHOM U  HCCIEIOBATEIbCKOU
JeATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABIECHHOCTH M YPOBHS OOy4YeHUS B
JTaJIbHEHIIIEM;

4) ¢popMUpPOBaHUS KYJbTYPHI 3/I0POBb:

OCO3HAHWE IIEHHOCTU HW3HH, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY
3I0POBbIO, YCTAaHOBKM Ha 3J0pPOBbIM 00pa3 >KU3HU, OCO3HAHUE MOCIEACTBUU U
HENpUATHE BPEIHBIX IPUBBIYEK (YIOTPEOICHUS aJIKOTroJIsl, HAPKOTUKOB, KYpPEHHUS),
HEOOXOJMMOCTH COOMIOJICHUS] TpaBui 0€30IacHOCTH TIpU  OOpallieHuu ¢
XUMHYECKUMHU BELIECTBAMU B ObITY U pealbHOM KU3HHU;

5) TpyA0BOT0 BOCIIUTAHUSI:

MHTEpEC K MPAaKTUUYECKOMY U3yUYEHHUIO Ipodecchii U Tpyaa pa3auyHoro poja,
YBaXEHUE K TPyAYy W pe3yabTaraMm TPYAOBOW IEATEIBbHOCTH, B TOM YHCIE Ha
OCHOBE TPUMEHEHHs] TMPEAMETHbIX 3HAHUN 10 XUMHUHU, OCO3HAHHBIN BBIOOD
WHIUBUYAIbHON TPAEKTOPUU MPOAOHKEHUS 00pa3oBaHus ¢ YYETOM JTUUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHEemHON NpodhecCuOHATBbHON AESTENBHOCTA U Pa3BUTHSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTH a/IalITUPOBATHCA B MPO(HECCHOHATILHOM Ccperie;

6) 9K0JI0THYECKOT0 BOCIIUTAHUS:

HKOJIOTHYECKU LEJIECO00pa3HOEe OTHOIIEHHE K NPUPOJAE KaK HCTOYHHUKY
YKU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, MTOHMMAaHUE LIEHHOCTU 3/I0POBOTO U
Oe3omacHOro o6Opasza JKH3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
buznyecKkoMy M TICUXHYECKOMY 3/I0pPOBBIO, OCO3HAHHE IICHHOCTH COOIIOACHHUS
paBuJ O€30MACHOTO MOBEAEHUS MPU padOTe ¢ BEIIECTBAMH, a TAKXKE B CUTYyaIHsIX,
YTPOXKAIOIINX 3I0POBbIO U )KU3HU JIOJEH;



CIIOCOOHOCTH TMPUMEHSTh 3HAHUS, MOJIYYaeMbI€ MPU HU3YYCHUH XUMUU, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOIIENH IPUPOJHON CPEIOH, IS OBBIIICHUS
YPOBHSI  OKOJIOTHYECKOW  KyJNbTYpPhl, OCO3HAHHUS TJOOAJIBHOTO  XapakTepa
HKOJIOTHYECKUX MPOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUH,
HKOJIOTHYECKOTO MBIIIJIEHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIBHOM,
KOMMYHHKATUBHOW U COLMAIBHON ITPAKTHUKE.

METAINIPEAMETHBIE PE3YJIbTATHI

B cocraBe MeTanpeaMETHBIX pE3yJNbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOopHus,
NPUHIUI, TUIIOTE3a, (PAKT, CUCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTO€.), KOTOPbhIE
UCIIOJB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX YUYEOHBIX NpEeAMETaX M MO3BOJISIIOT Ha
OCHOBE 3HAHUN U3 3TUX MPEIMETOB (OPMHUPOBATH MPEACTABICHUE O 1EIOCTHOMN
HAyYHOW KapTHUHE MHpA, U YHUBEpCAJIbHbIC yUeOHbIE IEUCTBUS (IT03HABATEIIbHbIC,
KOMMYHUKATHUBHBIC, DPETYJISATHUBHBIC), KOTOpPhIE 0OECIeunBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJIAHUPOBAHUIO U OCYIIECTBICHUIO YYEOHOM
JIESITETbHOCTH.

IHo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE AeiiCTBUS

ba3oBble 1ornyeckue aAeicTBu:

YMEHHUSI HCIIOJIb30BATh MPUEMBI JIOTUYECKOIO MBILUICHUS MPU OCBOCHUHU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATUN (BBIACISITH WX XapaKTEPHbIC
MPU3HAKKU, YCTaHABJIMBATh B3aUMOCBSI3b C JAPYTMMU TMOHSATUSMH), HUCIOJIb30BATh
TOHATHUS NIl OOBSICHEHUS OT/IEIBHBIX (PAKTOB M SBJICHUM, BEIOUpPATh OCHOBAHUS U
KpUTEPUH ISl KIACCU(PUKAIMKU XUMHUYECKUX BEIIECTB U XMMHUUYECKHX PEaAKIUH,
yCTaHABJIMBATh MPUYUHHO-CIICJCTBEHHBIC CBS3U MEXKIY OOBEKTaMH H3YyYEHUS,
CTPOUTH JIOTUUECKUE PACCYyXIAeHUS (MHIAYKTHUBHBIC, NCNYKTUBHbIC, [0 aHAJIOTHUN),
JIeJIaTh BBIBOJIBI Y 3aKJIFOUCHHUS;

YMEHHE TMPUMEHATh B TNPOLECCE TMO3HAHMS TMOHATUS (IIPEAMETHBIE H
METaNnpeIMETHBIE), CAMBOJIMYECKHE (3HAKOBBIE) MOJIETU, UCTIOIb3yEMbIE B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIC B XUMUU MOJIEIbHBIC MPEICTABICHUS —
XUMHUYECKUW 3HAK (CHMMBOJ DJIEMEHTa), XUMHUYeckas Gopmylia W YypaBHEHHUE
XUMHUUYECKON peakly — MPU PEIICHUH Y4eOHO-TI03HABATEIbHbBIX 3aJ1au, ¢ Y4ETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBIABISATh U XapPAKTEPU30BaTh CYILICCTBEHHBIE
MIPU3HAKN W3y4aeMbIX 00BEKTOB — XUMHUYECKUX BEIICCTB U XMMHUYECKUX PEaKIIUM,
BBISBJISITh  OOIIME  3aKOHOMEPHOCTH, MPUYHMHHO-CIEJACTBEHHBIE CBSI3M U
MPOTHUBOPEUHS B U3yUAE€MbIX MPOLIECCAX U SBJICHUSX.

ba3oBble ucciaenoBare/ibCKue 1eCTBUA:

YMEHHUE MCIOJIb30BATh IMOCTABIICHHBIE BONMPOCHI B KAa4€CTBE HMHCTPYMEHTA
MO3HAHUSA, a TaKKe B KA4eCTBE OCHOBBI i1 (DOPMUPOBAHUS THIIOTE3BI IIO
MIPOBEPKE NMPABUIBHOCTH BBICKA3bIBAEMBIX CYKICHUM;



npuoOpeTeHrne OmbITa MO IJIAHUPOBAHUIO, OPTraHU3alMUd U TPOBEACHUIO
YYEHMUYECKUX JKCIIEPUMEHTOB, YyMEHUE HaOMoJaTh 3a XOJOM Ipoliecca,
CaMOCTOSITENIFHO TPOTHO3UPOBATh €r0 Pe3yJbTaT, GOopMyIUpOBaTh OOOOIICHUS U
BBIBOJIBI 10 PE3yJIbTaTaM MPOBEAEHHOTO OIbITA, UCCIEOBAHMSI, COCTABIATh OTUET
O IIPOJIEJIaHHOM padoTe.

Pabora ¢ nundopmanmeii:

yMEHHE BBIOMpaTh, AHAIU3UPOBATH M HUHTEPIPETUPOBATH HH(POPMAIIHIO
Pa3IMYHBIX BUJOB U (POPM MpEACTABICHUS, OIYYaEMYIO U3 Pa3HbIX UCTOYHHUKOB
(Hay4HO-TIONyJIIpHAsl ~JUTEpaTypa XUMHUYECKOTO COJEp)KaHUs, CIIPABOYHBIE
nocobust, pecypcbl MHTepHeTa), KPUTUYECKHM OLEHUBATh IMPOTUBOPEUMBYIO U
HEJIOCTOBEPHYIO HH(POPMAITHIO;

YMEHUE NPUMEHATh Pa3IuyHble METOABl M 3alpOChl NMPU MOUCKE U OTOOpE
UHPOpMAllMd U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOAMMBIX JJIsi BBIITIOJHEHUS
y4€OHBIX U MO3HABATEJBHBIX 33/1a4 ONPEJIEIEHHOTO TUIIA, IPUOOPETEHUE OIBITA B
00JaCTH  MCHOJB30BaHUS  MH(MOPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYpOH aKTUBHOTO MCIOJIb30BAHMS PA3IMYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOATEILHO BBIOMPATh ONTUMANIBbHYIO (DOpMY IIpeACTaBICHUS HH(DOPMALUU U
WUIIOCTPUPOBATh PEIIAEMBbIE 337a4d HECJIOKHBIMU CXEMaMH, JrdarpamMmamy,
npyrumu hopmMamu rpaduKu 1 BX KOMOWHAIIUSAMY,

YMEHUE UCIOJIb30BaTh W aHAJIM3MpOBaTh B IIpoliecce Y4YeOHOW U
UCCJIEI0BATENbCKONW JeATEIbHOCTH MH(MOPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOI'0 XO35IMCTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOIIEH IMPUPOLHOU
Cpelbl.

KoMMyHMKAaTHBHBIE YHHBEpPCAJbHbIE y4eOHbIe JeHCTBHS:

yMEHHUsI 3aJlaBaTh BOINPOCHI (B XOJe Juamora W (WIM) IUCKYCCUHU) TIO
CyLIECTBY  OOCYXJaeMol  TeMbl, (OPMYJIHpPOBAaTH CBOM  NPEAJIOKECHHS
OTHOCHUTEJIBHO BBIITOJIHEHMS PEJIOKEHHOM 3a]a4H;

YMEHUS  NPEJICTaBIATh  MOJYyYEHHbIE  pe3yJbTaThl  ITO3HABATEJIbHOM
NEATEIbHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTaX; JeNlaTh MpPe3eHTaLHUIO
pEe3yAbTAaTOB BBHIMOJHEHHUS] XUMHUYECKOTO JKCIEPUMEHTa (J1a0OpaTOPHOIO OIbITa,
71ab0paTOpHOI pabOTHI O MCCIIEJOBAHUIO CBOMCTB BEILIECTB, YUE€OHOTO MTPOEKTA);

YMEHHSI Yy4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
NIO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  JAESATENBHOCTH  MPU  PELICHUU
BO3HMKAIOIIMX TpoOJieM Ha OCHOBE Yy4yé€Ta OOIIMX WHTEPECOB M COTrJIAaCOBAHUS
no3uuuid (o0cyxaeHusi, OOMEH MHEHHUSIMH, «MO3TOBBIE IITYPMbI», KOOPAUHAIIUS
COBMECTHBIX JCHCTBUHM, OINpEACICHHE KPUTEPUEB II0 OLEHKE KayecTBa
BEITIOJTHEHHOW PaOOThI U IPYTHE).

PerynsiTuBHBIC YHHBepcaJbHbIe y4eOHbIe NeHCTBHSA:



YMEHHUE CAMOCTOATENBHO OMNPENCIATh LEIH JESTEIbHOCTH, IJIAHUPOBATH,
OCYILECTBISATh, KOHTPOIUPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITEIbHOCTD, BEIOMpaATh Hanboee 3p(EeKTUBHBIE CIIOCOOBI PEIICHUsI YUYCOHBIX U
MO3HABATEIbHBIX 33/1a4, CaMOCTOATEIBHO COCTABJIATh WA KOPPEKTUPOBATH
MPEJIOKEHHBIM  AJITOPUTM  JIEUCTBUK TIPA  BBINIOJIHEHUM 33JaHUHA C YYETOM
NOJIYYEHHUs] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKLMSIX,
OLICHUBATh COOTBETCTBHUE IIOJYYECHHOIO PE3yJbTaTa 3asBICHHOM LEJIH, YMEHHUE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IIPEJIaracMbl€ B YCIOBUHU 3aJaHUN.

HPEAMETHBIE PE3YJIbTATBI

B cocraBe mnpeaMETHBIX pPE3yNbTATOB IO OCBOCHHUIO 00s3aTEIbHOTO

COJIep>KaHMs, YCTAHOBJIEHHOIO JaHHOM (enepaibHOM paboyeil mnporpaMMon,
BBIJICIISIIOT: OCBOEHHBIE OOYYAIOIIMMHCS HAy4YHbIE€ 3HAHUSA, YMEHHUS M CIOCOOBI
JNEUCTBUN, crnenupuyecKkue Il MpeAMETHOW obmactu «XUMHS», BUIbI
JNEATEIbHOCTH 10  IIOJYYEHUIO HOBOIO  3HAHMS, €ro  HWHTEpPHpPETaLUH,
npeoOpa30BaHUIO U IPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIIHSIX.

K xoHIy 00yueHus B 8 kj1acce npeIMETHBIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PacKpbIBaTh CMBICI OCHOBHBIX XHMHWYECKUX IOHATHH: aTOM, MOJIEKYJIA,
XUMHUYECKUN DJIEMEHT, IPOCTOE BELIECTBO, CIIOKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0JIsl XUMHUYECKOTO AJIEMEHTa B COCTMHEHUH, MOJISIPHBINA 00BEM,
OKCHJ, KHCJIOTA, OCHOBaHHE, COJIb, DJIEKTPOOTPULATEIBHOCTh, CTEIECHb
OKHUCJICHHS, XUMHUUYECKasi peakiusi, Kiaccu(uKaius peakluid: peaxiuu
COCIVHEHUS, PEaKIUU pPAa3JIOKEHUS, PEAKIUU 3aMEIICHUS, PEaKIUU
0OMEHa, 3K30- ¥ SHJOTEPMHUUYECKHE PEAKIIMH, TEII0BOU AP (DEKT peakiuu,
AIpO aTOMa, JJICKTPOHHBIM CJOW aroma, aTOMHasi OpOWTalb, PagUyC
aTOMa, XMMHUYECKasi CBsI3b, MOJISIPHAS M HEIMOJIIPHAs KOBAJIEHTHAS CBS3b,
WOHHAs CBSA3b, MOH, KATUOH, aHWOH, PACTBOpP, MAcCOBas JI0Js BEIECTBA
(TpolieHTHAs! KOHIICHTPAIIUs) B pacTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHUMHUYECKHUX TOHSATHU W
MIPUMEHATH T MOHITHUS P OMIMCAHUU BEIIECTB U UX MPEBPAILICHUN;

e HCIOJBH30BaTh XHWMUYECKYIO CHUMBOJHMKY JUISI COCTaBJICHHS (HOpMyT
BELIECTB U YPABHEHUN XMMUUYECKUX PEAKLINM;

e ONpENEeNsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIUHEHUSX,
CTETICHb  OKHCIIEHUS  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
IIPUHAJIEKHOCTh BEIIECTB K OINPEACIEHHOMY KJIACCy COEAUHEHUU I10
dbopmynam, BHJ XUMHUYECKONW CBsI3M (KOBAJIGHTHAas W WOHHAs) B
HEOPraHUYECKUX COEAUHEHUSX;



packpbeiBath cmbicn Ilepuoamueckoro 3akona JI. W. Menneneesa:
JIEMOHCTPUPOBATh MOHUMAHHUE TEPUOJAUYECKONM 3aBHCUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B llepuoguueckoil cucreme,
3aKOHOB COXPaHEHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO yU€HUs, 3aK0oHa ABOTaJIpo;

ONMKCHIBATh M XapakTepu3oBaTh Tabmmunyio Gopmy [leproamaeckoit
CUCTEMbl XMMHMUYECKUX OJJIEMEHTOB: pa3iauyaTh IMOHATHUS «TJaBHAs
noarpynmna (A-rpynmna)» u «mobdouHas noarpymnmna (b-rpynma)», Manbsie u
OoJbIIME TEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPbIE HMEIOTCS B
tabmuie «llepuoanueckass cucremMa XxuMuyeckux osaementoB . .
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB
XUMHUUYECKUX DJIEMEHTOB (COCTaB M 3apsij siipa, o0llee YUCao JIEKTPOHOB
U pacrpeieieHue X MO0 SJEKTPOHHBIM CII0SIM);

KJ1acCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTBHI, HEOPraHUYECKUE BEIECTBa,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PEaKIUU
BEILECTB, M0 TEIIOBOMY 3D PeKTy);

XapakTepu3oBaTh (OMUCHIBATh) OOIME XUMHUUYECKHME CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPIKIasi ONMMCAHNE MPUMEPAMU MOJICKYIISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKLINN;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaUy€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMHMUYECKUX IMPEBpallEHUA B
Pa3IUYHBIX yCIOBUSAX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJISIPHYI0O W MOJISIPHYKO MacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJieMeHTa 10 ¢dopmyre
COCIMHEHHS, MACCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, MIPOBOJAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEaKInu;

MPUMEHSTh OCHOBHBIE OIEPALMA MBICIUTENBHON JEATEIIbHOCTH — aHaJU3
U CHHTE3, CpaBHEHHE, 000OIICHHEe, CHCTeMaTH3aInio, KiacCcH(UKaImio,
BBISIBJICHUE MPUYUHHO--CJICJICTBEHHBIX CBS3EH — ISl U3YyUYECHHUS CBOMCTB
BEIIECTB M XUMHUYECKUX PEAKIHM, €eCTeCTBEHHO-HAYYHBbIE METOJIbI
MO3HAHUSI — HaOIIOJICHUE, W3MEpPEHUe, MOJICIUPOBAHUE, SKCIEPUMEHT
(peasibHBIN U MBICIICHHBIN );

cleloBaTh ~ IpaBWJaM  MOJb30BaHUA  XMMHYECKOM  TOCYIOH U
7a00paTOpHBIM  O00OpYJOBaHMEM, a TakKXKe IMpaBWIaM OOpaIleHUs C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIMSMU TI0 BBIMOJHEHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYEHUI0O U COOMPaHUIO
ra3zoo0pas3HpIX BEMIECTB (BOJOpOJAa M KHUCIOPOAA), TPHUTOTOBICHHUIO
pPacTBOPOB C ONMPEACIEHHON MacCOBOM JOJIEM PACTBOPEHHOTO BELIECTBA,
IUIAHUPOBATh M MPOBOAUTH  XMUMHYECKHE  HKCIEPUMEHTHI  TIO0



pacro3HaBaHUIO PACTBOPOB IIEJIOYEH W KUCIIOT C TIOMOIILI0 HHIUKATOPOB
(;makmyc, heHondTagenH, METHIIOPAHXK U JPYTHE).

K xoHiy 00yueHus B 9 kJjiacce npeaMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBIC] OCHOBHBIX XHUMHUYECKHUX MOHATHUWA: XWMHYECKHUM
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, aHWOH, IPOCTOE BEILECTBO,
CJIO)KHO€ BEIIECTBO, BAJIECHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIIEHb
OKHUCJICHHS, XUMUYECKasl peaKIusi, XUMUYecKas CBs3b, TEIUIOBOU 3(PdeKT
peakiuuu, MOJib, MOJSIpHBIA  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEBJIEKTPOJIMUTHI, AJEKTPOJUTHYECKAS] TUCCOLUUALMS, PEAKUUd HOHHOTO
oOMEHa, KaTaau3aTop, XHWMHUYECKOE paBHOBecHE, OOpaTUMble U
HEOOpaTUMBbIE pEaKLMH, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIUH,
OKHUCJIUTEIb,  BOCCTAHOBUTEINIb,  OKHCIEHWE U  BOCCTAaHOBJICHHE,
aIIIOTpoNus, aM(POTEPHOCTh, XUMHUYECKasl CBs3b (KOBAJICHTHAsl, MOHHAf,
MeTajuInyecKasi), KpHUCTAIIMYEeCKas pemeTka, KOppo3Hs METaJIoB,
CIUIaBbl, CKOPOCTh XHMHYECKOM PEaAKUHH, NPEAETbHO JIOMyCTUMAas
xoHueHTpanus [1/IK Bemecrna;

WJUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMHUYECKHUX IIOHATHH U
IIPUMEHSATH T MTOHITHUS PU ONIMCAHUU BEIIECTB U UX MPEBPAILICHUM;
UCIIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIMKY JJI COCTaBJICHHUS (HOpMYT
BEIIECTB U YPABHEHUN XMUMUYECKUX PEAKIUN;

ONPEAEATh BAJICHTHOCTh U CTEIIEHb OKUCIICHUSI XUMUYECKUX DJIEMEHTOB B
COCOUMHEHUSAX PpA3JIMYHOIO COCTaBa, IPUHAMJIEKHOCTh BEIIECTB K
ONpeNeIEHHOMY KJIacCy CO€IMHEHUN 1o ¢dopmyiaM, BHJ XUMUYECKON
CBSI3W (KOBaJ€HTHAs, WOHHAS, METAJUIMYECKas) B HEOPraHUYECKUX
COEJIMHEHHUSX, 3apsijl MOHA MO0 XUMHUYECKOM (QopMylie, XapakTep cpelbl B
BOJIHBIX PAacTBOPax HEOPraHUYECKUX COCAMHEHUM, TUI KPHUCTAJUIMYECKON
PELIETKA KOHKPETHOTO BELIECTBA;

packpsiBath cMmbIich Ilepuonnueckoro 3axkona . M. MenneneeBa u
JIEMOHCTPUPOBATh €r0 IMOHUMAHHWE: ONHUCHIBATH U XapaKTepPU30BaTh
Tabauunyo Gopmy Ileprogndeckold CUCTEMbl XUMHYECKUX DIIEMEHTOB:
paznuyaTh TOHATUSA «rJaBHas moarpymnma (A-rpynma)y U «mobodHas
noarpynmna (b-rpynma)», manbie u OOdbIIME TMEPUOIBI, COOTHOCUTH
0003HayYeHUsl, KOTOpbIE HMEIOTCS B TEPUOJUYECKON Taldiuie, ¢
YUCJIOBBIMM  XApPAaKTEPUCTHUKAMU  CTPOCHHUSI  aTOMOB  XMMHYECKHX
AJIIEMEHTOB (COCTaB M 3apsii sapa, oOOIee YHCIO JJIEKTPOHOB U
pacnpeneieHue WX TI0 DJEKTPOHHBIM CIIOSIM), OOBSACHATH OOIIHE
3aKOHOMEPHOCTHA B M3MEHEHUU CBOMCTB JJIEMEHTOB M UX COCAWHECHUU B



mpeesiax MaJblX MEPUOOB U TJIABHBIX MOATPYII C YIYETOM CTPOCHHS HX
aTOMOB;

KJIACCU(PUIIMPOBATh XMMHUUYECKUE SJIEMEHThI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIECTB, MO TEIJIOBOMY 3(P(HEKTy, MO0 M3MEHEHHUIO CTENEHEH OKHUCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHCHIBATH) OOIMME WU CHEIU(PUICCKUE XHUMHYCCKUE
CBOMCTBAa TPOCTHIX W CIOXHBIX BEIIECTB, MOJATBEpPXAasi OINHUCAHUE
IpUMEPAMH  MOJIEKYJISIPHBIX W HMOHHBIX YPaBHEHUU COOTBETCTBYIOIIUX
XUMUYECKUX PEaKInii;

COCTABJISITh  YPaBHEHUSA AJEKTPOJUTHUYECKON JIHUCCOLMALUMU  KHUCIIOT,
LIEJI0YEH U COJIEH, TTOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKINA HOHHOTO
oOMEHa, ypaBHEHHUS pEaKluid, MOATBEPKIAIOMUX CYIIECTBOBAHUE
TF€HETUYECKOM CBSI3M MEXKY BEIIECTBAMU PA3JIUYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKUUn
MOCPEJICTBOM COCTABIICHHSI SJIEKTPOHHOTO OajaHCca 3THX PeaKUuid;
IIPOTHO3UPOBAaTh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH TPOTEKAHUSI XMMUYECKHX TMPEBpPALIEHUNH B Pa3TUUHBIX
YCIIOBHUSIX;

BBIYHCIIATh OTHOCHUTENIBHYIO MOJEKYJISPHYIO W  MOJISIPHYIO MAacChl
BEILECTB, MAaCCOBYIO [OJII0 XHMHYECKOTO »3JIeMEHTa 1o ¢opmyie
COEJIMHEHHUs, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKON PEaKInu;

cCOONIOJaTh  MpaBUja  TOJIB30BAHUS  XMMHUYECKOW  TMOCYyIOW U
Ja00paToOpHBIM  O0OpYyJIOBaHMEM, a TaKXe IpaBWia oOpalleHust ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIMSIMU TI0 BBINOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYYEHUI0O U COOMpAHHUIO
ra3000pa3HbBIX BEMIECTB (aAMMHAKa U YTIICKUCIIOTO Ta3a);

NPOBOAUTL  PEaKIuy, TMOJATBEP)KJIAIOIINE  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PAaCMO3HABATh OMBITHBIM MyTEM XJIOpUJ-, OpOMU/I-,
uoaua-, kapbonar-, ¢ocdar-, cuiamkar-, cyiabdar-, TUAPOKCHU]I-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI W3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHE B
BOJIHBIX PacTBOpPaX HEOPTAHMUECKUX BEIIECTB;

MIPUMEHSITh OCHOBHBIC OIEpallMi MBICTUTEILHON JEATEIbHOCTH — aHaJu3
W CHHTE3, CpaBHEHHUE, OOOOIIEHHE, CHUCTEMATU3AIlMI0, BBISBICHUE
MPUYUHHO-CJIEJACTBEHHBIX CBSI3€M — i1 M3YyYEHUS CBOWMCTB BEIECTB U
XUMHUYECKUX PEaKIUi, €CTECTBEHHO-HAYYHbIE METOJIbl TO3HAHUS —
HaOI0IeHNE, M3MEPEHHEe, MOJAEIUPOBAHUE, DKCIEPUMEHT (peajbHbIi U
MBICJICHHBIN ).



COJAEPXKXAHUE OBYUYEHUA

8 KUIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHWS B XUMHU. UMCThIE BEUIECTBA U CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢opmyrna. BaaeHTHOCTh aTOMOB XHUMHUYECKHMX SJIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. OTHOCHUTENIbHAs aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYISIpHAs Macca. MaccoBast 40 XMMUYECKOTO JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
MacCchl M 4YHMCJIAa CTPYKTYPHBIX €AWHUI] BewniecTBa. Pacu€rsl mo dopmynam
XUMHUYECKUX COEUHEHUH.

du3nyeckne U XMMUYECKUE SBJICHUS. XUMHUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYeckue ypaBHeHus. Krnaccudukarms
XUMUYECKUX PEeaKIUi (COeTUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKOHM IMOCYIOM, MpaBWiIaMu paboThl B JabopaTtopuu U
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYJAOBAHHEM, U3YUCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (IJIaBJI€HUE BOCKA, TasHUE JibJa, pPACTUPAHHE caxapa B CTYIIKE,
KUITIEHUE U KOHJIEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHUE CBEYM, MPOKAJTMBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuil (pasiokeHHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHUe TMAPOKCHIA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM cosu meau (1),
U3y4eHHE CMOCOOOB pa3JelieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIapMBaHueE, AUCTWIIALUSA, XpoMaTtorpadus, TpOBEJCHINE OYUCTKH NOBAapEHHON
COJIM, HaONIOJEHWE W  ONHUCAaHUE  PEe3yJbTaTOB  IPOBEICHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopon — 3jeMeHT U mpoctoe
BelecTBo. Haxoknenue kucimopoia B Tpupoae, (U3MUYECKHE U XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. [lpumenenue xkucnopona. CrocoOsbl



MOJIYYCHHUST KHUCTIOpoJa B JIA0OpaTOpHUM H MPOMBINIIEHHOCTH. KpyroBopot
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MOAUGUKAIIS KACTIOpOoa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bopopon — asnemeHT m mpocrtoe BemectBo. HaxoxaeHue Bogopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBa BOnbl. Boma kak pactBoputelib. PacTBOpEI.
HacpilieHHbIE ¥ HEHACBIIIEHHBIE PAacTBOPbL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpoB B IpUpOJZI€ U B KU3HU 4YeloBeKka. KpyroBopoT Boabl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranudeckux coenuneHuit. Oxcuapl. Kiaccuduxanuys
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcHoBanus. Kmaccudukanuss ocHOBaHM: WIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHnid. PU3MYECKHE W XHMHUYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotsl. Knaccuduxarus kucnor. Homenknarypa kuciot. dusndeckue u
XAMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TomydyeHne KUCIOoT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONPEIECTICHHUE COICPKaHUs KUCIOpOoAa B BO3AYyXe€, MOJyUYEHHUE,
coOupaHue, pacrno3HaBaHUE UM U3YUYCHHE CBOMCTB KHUCIOpOJa, HaOII0ACHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMOeHcTBHEe Bojgopona ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, WCCIEAOBaHUE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OINPEACIEHHON
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aUMOJCHUCTBUE BOABI C METAJIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpPHAJIOB),



UCCIIEIOBAaHUE O00pa3lloB HEOPraHMYECKHX BEIIECTB PA3IUYHBIX KIJIACCOB,
HaOJI0/IeHNE U3MEHEHHSI OKPACKH MHAMKATOPOB B PACTBOPAX KUCIOT M IIEIOYCH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KUCJIOT C MeETallylaMH, PEaKUuil HeHUTpaau3aluu, IOJyYeHHUE HEPaCTBOPUMBIX
OCHOBAHUIl, BBITECHEHUE OJHOTO METAJUIa JPYTMM U3 pacTBOpa COJIM, PELICHHE
DKCIIEPUMEHTAJIBHBIX 3a/7ad Mo Teme «BaxHeimme Kiaacchl HEOPraHWYECKHX
COCIIMHEHUU ».

Ilpumepnoie 6uovl dessmebHOCHU 00YHUAIOUUXCA

— IIOCTPOEHUE JIOTUYECKHUX PACCYKIECHUH Ha OCHOBE YCTaHOBIICHHUS
NPUYUHHO-CJIEICTBEHHBIX CBA3EH;

— opraHu3anus ydeOHOTO B3aUMOJCHCTBUSL B TpYyNIE CBEPCTHUKOB:
onpejieieHre OoOIIeld WenH, pachpeleieHue poJield, OOCYXKIECHHE H3y4aeMoro
MaTepuana, COBMECTHOE O(QOpMIIEHHE BBIBOJIOB HAa OCHOBE pE3yJIbTaTOB
peaan30BaHHOM KOJUIEKTUBHOM 1€ATEIIbHOCTH;

— BBIIIOJIHEHHUE 33JaHUI B COOTBETCTBUU C COJACPKAHUEM OCBaWBAEMOIO
OpOrpaMMHOr0  Marepuajna  (COOTHECEHHE B  cilydae  HE0OXOIUMOCTU
IIPOMEKYTOUHBIX M KOHEUYHBIX PE3YyJbTaTOB CBOEH NEATEIBHOCTH C LEIBI0 WIH C
o0Opa3lioM y4HTelsd); aHalIu3, CpaBHEHUE, Kiaccudukanus, o0001eHue GakToB u
SIBIICHUI;

— OCYUIECTBJIEHME TOHMCKAa W BbIAEJIEHUE HeoOXoaumon uHpopMmanuum —
CaMOCTOATENLHO WJIA C TOMOILBIO (YUUTENs / OJHOKIIACCHUKOB);

— BbIOOp HauboJjee parMoHaIbHBIX CIIOCOOOB PEIICHUS 3aJad — C y4ETOM
KOHKPETHBIX YCIOBUU;

— 0(OpMIIEHHE CBOUX MBICJIEH, pe3yJbTaTOB AEATEIbHOCTH B YCTHOU/YCTHO-
JAKTUIIbHOM/ MUChbMEHHON (popMe — B COOTBETCTBUU C YUEOHBIMU M KU3HEHHBIMU
CUTYaLUSIMU.

9 KJIACC

IHepuoanueckuit 3axkoH u Ilepuoaumyeckass cucreMa XHUMHYECKHX
iemeHnToB JI. U. MengeneeBa. CrpoeHne aroMoB. XHMHYECKasi CBA3b.
OKuCIUTEIbHO-BOCCTAHOBUTEIbHbIE PEaKIIUU

[lepBble TOMBITKK KiIacCU(PUKAIMM XUMUUYECKUX 3JeMeHTOB. l[loHsTHE O
IPYIIax CXOJHBIX DJIEMEHTOB (ILEJIOYHbIE U WIEJIOYHO3EMEIbHBIE METAJUIbI,
TaJIOTeHBI, HHEPTHBIC Ta3bl). IJIEMEHTHI, KOTOPBhIE 00pa3yoT aMm(pOTEPHBIE OKCHIBI
Y TUJIPOKCUIBI.

[Tepuonnueckuii 3akoH. [lepuoguueckas cucreMa XMMHUYECKUX 3JIEMEHTOB /1.
U. MengeneeBa. KopoTkomepuonHas ¥ JJIMHHONEpHOAHAas  (QOpMbI
[Tepronnueckoit cucrembl xumuueckux 3emeHToB J[. . Menneneesa. [lepuoas



u rpynnbl. PU3HMYECKUH CMBICI MOPSIAKOBOIO HOMEpAa, HOMEPOB IEpHOJA U
TPYIIIbI JIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sifep. M30oTonbl. DiekTpoHbl. CTpoeHue
AJNEKTPOHHBIX ~ 000JI04eK AaTOMOB TMepBbIX 20 XUMUYECKHUX  DIJIEMEHTOB
[Tepuomnueckon cucremnl . M. MenngeneeBa. XapaKTepUCTUKA XHMHUYECKOTO
AJIEMEHTA T10 ero noyoxeHuro B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUs paJuyca aTOMOB XHUMHUYECKHX 3JEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPyIIaM U Mepruoaam.

3nauenue [lepuoanueckoro 3akoHa u [lepruoanyeckoil CUCTEMBI XUMAYECKUX
AJIEMEHTOB I Pa3BUTUA Hayku W npakTtuku. [[. M. MeHnneneeB — y4€HbIM U
IpaKJIaHUH.

Xumuueckass cBsi3b. KoBalieHTHas (ToJisipHass M HEMOJSIpHasl) CBS3b.
DNEKTPOOTPULATENBHOCTh XUMUYECKUX JIEMEHTOB. FIOHHAs CBS3b.

Crenenp  okucineHus.  OKHCINTEIbHO--BOCCTAHOBUTEIBHBIE — PEAaKLUU.
[Iponiecchl OKMCIIEHNs U BOCCTaHOBIEHNs. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BELIECTB METAUIOB M HEMETaJUIOB, B3aUMOJCHCTBUE
TMJIPOKCHJA LMHKA C pacTBOPaMU KHCIOT M IIEJIOYEH, IMPOBEIACHHUE OIBITOB,
WUIIOCTPUPYIOIIMX ~ IPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBHUTENBHBIX  pEeaKkUUi
(ropenue, peakliy pa3ioKeHUs], COSTUHEHU).

Mesicnpeomemmuoie cea3u

Peanuzanus MeXIpeAMETHBIX CBS3€M MPU HM3yYEHHMM XUMHUM B 8 Kiacce
OCYILECTBIISIETCSI 4YEpe3 MCIOIb30BaHUE KaK OOIIMX €CTeCTBEHHO--HAayYHbIX
NOHATUH, TaK W TOHITHUM, SIBISIOIUXCS CUCTEMHBIMU JUJIS OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.

OO011Me ecTeCTBEHHO--HAayUHbIE TOHSTHS: HAy4HbIN (akT, TUNoTe3a, TEOpus,
3aKOH, aHallu3, CHUHTE3, KilacCU(UKAIMsA, TEePUOJUYHOCTb, HaOIIO/ICHNUE,
HKCIIEPUMEHT, MOJIEIMPOBAHUE, U3MEPEHUE, MOJIEIb, SIBICHHUE.

®duzuka: Marepusi, aToMm, O3JEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKJIUJ,
M30TOIIbI, PaJUOAKTUBHOCTh, MOJIEKYJIA, DJIEKTPUUYECKHUM 3apsll, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEUIECTBA, ra3, (U3MYECKUE BEIMYUHBI, €IUHULIBI
U3MEPEHHUsI, KOCMOC, TUIaHETHI, 3B€3/1b1, CoNHIIE.

buonorus: dorocunres, apixanue, onocdepa.

['eorpadus: armocdepa, ruapochepa, MuHEpanbl, TOPHbIE MOPOJBI,
MOJIE3HBIE UCKOIAeMbl€, TOILIMBO, BOJAHBIE PECYPCHI.

BemecTBo M XUMHYECKasi peaKkus

[lepnonnueckuit 3axoH. Ilepuoanueckast cucTteMa XUMHUYECKHUX 2JIEMEHTOB /1.
N. MenneneeBa. CtpoeHne aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHMH CBOWCTB
XUMUYECKUX DJJIEMEHTOB IIEPBBIX TPEX MEPUOJOB, Kalaus, KaIbLUA U HX



COCMHEHU B COOTBETCTBUHM C IIOJOXKEHHEM 3JIEMEHTOB B llepumoanueckou
CHUCTEME U CTPOCHUEM HX ATOMOB.

CtpoeHue BellecTBa: BHJBl XUMHUYECKOW CBSI3U. THUIBI KPUCTATTUYECKUX
pEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U
BHUJIa XUMHUYECKOM CBS3H.

Knaccudukainys m HOMEHKIaTypa HEOPTraHUYCCKUX BEMIECTB. XUMHYECCKUE
CBOMCTBA BEUIECTB, OTHOCSIIMXCA K Pa3IMYHbIM KJIACCAM HEOPraHUYECKHUX
COCMHECHUI, TEHETUYECKas CBSI3b HEOPraHMYECKUX BEIECTB.

Knaccuduxaiys XuMUYECKUX peaKIuid 1Mo pa3IMUYHbIM MpU3HaKaM (10 YUCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TeEIIOBOMY 3(ddekTy, mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX 3JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTalnu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMHUYECKUE
YpaBHCHUH.

[Tonarne o ckopocTH XuUMHUYeckor peakiuu. [loHsTue 00 OOpaTUMBIX H
HEOOPATUMBIX XMMUYECKUX peakiusax. [[oHsATHEe 0 TOMOT€HHBIX M IeTePOTEHHBIX
peakuusx. [lonsarne o karanuse. [loHsTHE 0 XMMHUYECKOM paBHOBECUU. DAKTOPHI,
BIIMSIFOIIME HA CKOPOCTh XUMHYECKOW pEAKIUMU MU TOJOKEHUE XHUMHUYECKOTO

paBHOBECHS.
OKHUCIAUTENbHO-BOCCTAHOBUTEIbHBIE ~ pPEaKUUU,  JJIEKTPOHHBIM  OayiaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON peaKuuu. CocraBienue YpaBHEHUIN

OKHUCJIUTEIbHO--BOCCTAHOBUTENIbHBIX ~ PEAKIUA C  HCHOJIB30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 3AEKTPOTUTHUECKON TUCCOUUALMU. DIEKTPOJIUTHI U HEIJIEKTPOIIUTHI.
KaTnonbl, aHnoHbpl. MexaHu3M AucCcOLMalyy BELIECTB C PA3JIMYHBIMU BUIAMHU
xuMuueckoit cBsa3u. Crenenp qucconuanuu. CUabHbIE U C1a0ble SJIEKTPOIUTHI.

Peakuun noHHoro oOMeHa. Y cioBus MPOTEKaHUS peaKkiuii HOHHOTO OOMeHa,
MOJHbIE W COKpAll€HHbIE HOHHBIE YypaBHEHHUs peakuuil. CBOWCTBAa KHCIOT,
OCHOBAaHMM U COJel B CBeTe MPEACTaBICHUNA 00 DICKTPOIUTUUECKON
nuccorumanuu. KauecTBeHHbIE peakiiui Ha MOHBL. [[oHSTHE O THAPOIN3E COJIEH.

Xumuueckuiui IKcnepumenm:

O3HAKOMJICHUE C MOJEJISIMA KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BCII[ECTB — METAJIOB W HeMeTaioB (Tpadura m anmasa), CIOXKHBIX BEIIECTB
(xJopuaa HaTpusi), UCCIECIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW PEaKIuu
OT BO3JEHUCTBUSl Pa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJIECKTPONPOBOIHOCTH
pacTBOpPOB BEIIECTB, IMpOIECCa AUCCOLUUAIMUA KHCJIOT, IWIEJI0YEe U  CoJyei
(BO3MOKHO  WCHOJIb30BAHHE BHUAEO MAaTE€pUaNIOB), IPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOMINX ~ TPHU3HAKA  TPOTEKAHWs]  PEaKIMid  HMOHHOTO  OOMeEHa
(oOpa3oBanue ocaaka, BBIIETICHUE Tas3a, oO0pa3oBaHWE BOJbI), OIBITOB,
WUIKOCTPUPYIOLIIMX ~ NPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUl



(ropeHue, peakuy pa3joKEeHHs, COEAUHEHUS), PACIO3HABAHUE HEOPraHUYECKUX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEaKIUi HAa HOHBbI, pELICHUE
HKCIIEPUMEHTAJIbHBIX 33]1a4.

Hemertanbl U MX coeinHeHUS

OO6mast xapakTepuctuka rajioreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHn okuciaeHus. CTpoeHne u (U3NYECKUe CBOMCTBA MPOCTHIX
BEIIECTB — TaJlOTeHOB. XHUMHUYECKME CBOWCTBA Ha MNpUMEpe XJopa
(B3aUMOJEHCTBUE C METalJlaM{, HEMeTaUlaMy, IIeJIo4aMu). XJIOPOBOJOPO/I.
ConsiHast KHUCIOTa, XMMUYECKHWE CBOMCTBA, MOJydeHHE, NpUMeHeHue. JlelicTBue
XJIOpa U XJOPOBOJOPOJAa Ha OpPraHu3M 4elioBeka. BaxHeimine XJOpUIbl U UX
HaXOXKJEHUE B IPUPOJE.

OO6mas xapakrtepuctuka 3neMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHue u (u3NyYecKue CBOMCTBA
IPOCTBIX BELIECTB — KMCIOPOAa U CEpbl. AJNIOTPONHbBIE MOAUDPUKAIIMN KUCIOPOIa
U cepbl. XUMUYECKHe CBOMCTBa cepbl. CepoBOIOPO, CTPOCHUE, (PUBHUECKHE U
XUMUYECKHe cBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QuU3NUECKMEe U XUMHYECKHE CBOMCTBa (00mMEe Kak
OpeICTaBUTEN Kilacca KHCIOT M crneuuduueckue). XUMHUECKHE pEeakluu,
JeKalge B OCHOBE IMPOMBIIUIEHHOTO CHOc0o0a MOMY4YeHHMsS] CEpHOM KHCIIOTHI.
[Ipumenenue cepHo KUcaoThl. COau CEpHOM KUCIIOTHI, KAYECTBEHHAS PEAKLMs Ha
cyabdar-uon. HaxoxneHue cepbl U €€ COENMHEHHA B mpupoje. XUMHUYECKOE
3arpsi3HEHHE OKPYJKAIOIIEW Cpeabl COCIMHEHHUSAMM Cepbl (KHCIOTHBIE O,
3arpsiI3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPALLECHUS.

OO6mast xapaktepuctuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHHS. A30T, pacnpoOCTpPAHEHHE B MPUPO/IE,
bu3nueckue u XuMHIecKkue cBoiictBa. KpyroBopor azora B npupoje. AMMUaK, ero
duznyeckue 1 XMMHUYECKUE CBOMCTBA, NoJyyeHue U npuMeHnenue. Coin aMMOHMUS,
uX (pU3NYecKue U XUMUYECKUE CBOICTBa, mpuMeHeHne. KadecTBeHHas peakuys Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ MoJiyueHHe, (U3HMUYECKUE U XMUMHYECKUE
cBOiicTBa (0OIlIME Kak TMpeJCTaBUTENS KJlacca KHUCIOT U  clelu(puyecKue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KauyecTBE MHHEpaIbHBIX
ynoopeHuil. XuMHUUECKOe 3arpsi3HeHUE OKPYXKaloUIeil cpebl COeAMHEHUAMH a30Ta
(KUCTIOTHBIE MOXAM, 3arps3HEHHE BO3AyXa, IMOYBBI U BOAoéMoB). Docdop,
ajuioTponHeie Moaudukanuu ¢gocdopa, Guznueckue M XUMHUYECKHE CBOMCTBA.
Oxkcup docdopa (V) u bochopHas kuciaora, Pu3MIecKue U XMMHUIECKHUE CBOMCTBA,
nosryuerue. Mcnons3oBanue GpocdaToB B KaYECTBE MUHEPATHHBIX YI0OPEHUH.

Xumuueckuii IKCnepumeHm:

U3y4eHre 00pa3loB HEOPTaHWYECKUX BEIIECTB, CBOWCTB COJSTHOW KHCIIOTHI,
MIPOBE/ICHUE KAYE€CTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHHE MPU3HAKOB



X TPOTEKAHWS, OMBITHI, OTpaXKalwmue (PU3NYeCKrne M XUMHUYECKHE CBOMCTBA
TraJOr€HOB M WX COEJWHEHHH (BO3MOXKHO HCIIOJB30BAaHWE BHUAEOMATEPUATIOB),
O3HaKOMJIEHHE C oOpa3lamMu XJOPUAOB (TaJOTEHUAOB), O3HAKOMIIEHHE C
oOpaslamu ceppl M €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIOB), HAOIIOICHHE TIpoliecca OOYTiIMBaHUs caxapa IMoJ| JeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YEHUE XUMHYECKHUX CBOMCTB
pa30aBJICHHOI CEepHOM KUCIOTHI, MPOBEICHNE KAUeCTBEHHON peaKIK Ha Cyibdar-
WOH U HaOJIOJieHWEe NpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHWE C (U3HMUECKUMU
cBoiicTBaMu a3zora, ¢Gochopa M HX COCAMHEHHM (BO3MOXKHO HCIOJIb30BAHUE
BHUJICOMATepHUaIIOB), oOpa3iaMu a30THBIX M (POCHOPHBIX YI0OpEHUH, MOJydYeHUE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KaueCTBCHHBIX PEAKIMi Ha MOH aMMOHHS U (pocdar-woH n M3ydeHne NMpHU3HAKOB
UX MPOTEKAHUSI, B3aUMOCHCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCIOTHI C MEJIbIO
(BO3MOXHO HCIIOJIb30BAHUE BUICOMATEPHUAIIOB).

Ilpumepnsie 6uodvl deamenbHoCmu 00YHAIOUUXCA '

— TIOCTPOEHUE JIOTUYECKUX PACCYKJIEHUH Ha OCHOBE YCTaHOBJICHHUS
MPUYUHHO-CJIEICTBEHHBIX CBA3EH;

— opraHuzanus ydeOHOTO B3aMMOJCHCTBUS B TPYIIE CBEPCTHUKOB:
ornpezeneHne oOLIel 1Lenu, pachpelneieHue posieid, OOCYXKIEHHE H3y4aeMOTo
MaTepuana, COBMECTHOe OGOpMIIEHHE BBIBOJIOB Ha OCHOBE pE3yJIbTaTOB
PEATM30BAHHON KOJUJIEKTUBHOU JIESATEIILHOCTH;

— BBINIOJIHEHHUE 33JlaHUl B COOTBETCTBUHU C COJECPKAHUEM OCBAMBAEMOTO
IporpaMMHOr0  marepuana  (COOTHECEHME B  ciyyae  HEOOXOJIMMOCTH
MIPOMEKYTOUYHBIX M KOHEUHBIX PE3YyJbTaTOB CBOEH NEATEIBbHOCTH C LEIBI0 WIH C
oOpasiomM y4uTes); aHajiu3, cpaBHEHUE, Kiaccudukaius, o0o0ieHne GpakToB u
SIBJICHUI;

— OCYUIECTBJIEHHE TOHMCKAa W BbIIEJIECHHE HE0O0XOoAUMOW HHpOpMauuu —
CaMOCTOSATEILHO HJIA C TTIOMOIIBIO (YUUTENs / OTHOKIIACCHUKOB);

— BbIOOp Hambosiee parMOHAIBHBIX CIIOCOOOB pEIIeHUS 3a7a4 — C y4ETOM
KOHKPETHBIX YCIIOBUU;

— odopMIIeHHE CBOUX MBICIICH, pe3yJIbTaTOB JAEATEILHOCTH B YCTHOM/YCTHO-
JTAKTUIILHOMN/TTMCEMEHHON (DOpME — B COOTBETCTBUU C YUYCOHBIMU U KU3HCHHBIMU
CUTYaIHSIMHU.

10 KITIACC

Hemertanibl U MX coeinHEeHUS

OOmast xapakTepucthka 31eMeHTOB |VA-rpynmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEpHbIE  CTENEHW  OKHUCJIEHUS.  YIJIEpoA,  aJUIOTPOIHBIE
Moau(pUKalMK, PACHPOCTPAaHEHHE B NPUPOJE, (PU3MUYECKHME U XUMHUYECKUE
cBoiicTBa. Ancop6ouusi. Kpyrosopot yriepona B npupoge. Okcuapl yriepoaa, ux



¢uznueckue W XUMHYECKHE CBOWCTBA, JACWCTBHE Ha JKUBBIE OpPTraHU3MBI,
NOJIy4YEHUE U MPUMEHEHHE. DKOJOTMYECKHE MPOOJIEMBI, CBSI3aHHBIE C OKCHIIOM
yraepoaa (IV), rumoresa T1I00ambHOTO IMOTEIUICHUS KIWMaTa, ITapHUKOBBINA
abdexT. YronbHas KucaoTa U €€ coiu, ux (U3MUYECKue U XMMHYECKUE CBOICTBA,
nojiyueHue W mnpuMeHeHwe. KauecTBeHHass peakuuds Ha KapOOHAT-MOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TMPOMBIIUIEHHOCTH U CEIBCKOM
XO3MCTBE.

[lepBoHavasIbHBIE TOHATHUSL 00 OPraHUYECKUX BEILECTBAX KaK O COSTUHEHUSIX
yraepojia (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, dTaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupoaHbie HMCTOYHUKU YTIEBOJAOPOAOB (yrojib, MPUPOJIHBIN Ta3, HEDTH),
IPOAYKThl UX mepepaboTku (OE€H3MH), UX POJIb B OBITY M MPOMBILUIEHHOCTH.
[ToHsiTHE O OMOJIOTMYECKN BAKHBIX BELIECTBAX: KUpax, OeNKax, yrieBojgax — U ux
ponu B OKM3HM 4YeJoBeKa. MarepuaibHOE €IMHCTBO OpPraHUYECKUX H
HEOPTraHWYECKUX COCIMHEHHUN.

KpeMHuii, ero Qusnyeckue M XHUMHUYECKHE CBOMCTBA, IOJYyYCHHE H
npuMenenue. CoenuHeHuss KpeMHHsi B mpupojne. OOuiue mnpeacTaBlieHus 00
okcunie kpemaus (IV) u kpemaueBor kuciore. CHUIMKAThI, UX UCIIOIb30BaHUE B
ObITYy, B IIPOMBIIIUICHHOCTU. BakHeline CTpouTenbHbIe MaTepHallbl: KepaMuKa,
CTEKJIO, IIEMEHT, OeTOH, Xkene300eToH. [IpobiemMpl 6€30macHOr0 HCIOIb30BaHUS
CTPOUTEIBHBIX MATEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHrue o00pa3lloB HEOPraHMYECKUX BEIIECTB, U3Y4YEHUE MOJEIIEH
KPUCTAJUIMUECKNX PEImETOK anmasa, rpadura, ¢yiiepeHa, O3HAKOMIICHHE C
IPOLECCOM aACOpPOLMU PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM VYIJIEM U
YCTPOMCTBOM NPOTHBOra3a, MoJydeHHe, cOOMpaHue, paclio3HABaHUE U U3y4YEHUE
CBOMCTB YIJIEKMCJIOTO ra3a, IpOBEJICHUE KauyeCTBEHHBIX peakuuil Ha KapOoHAT U
CUJIMKAT-MOHbl W W3YYE€HHE MPU3HAKOB WX MPOTEKAHUS, O3HAKOMIICHHE C
MNPOAYKIIMEH CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3az1a4 1o reme «BakHele HeMeTaluIbl ¥ UX COSIUHECHUS.

MeTtasnibl 1 MX COeUHEHUS

OO01mast xapakTepUCTHUKAa XUMUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nosioxkeHuss B llepumommueckon cucreme xumuyeckux siaemeHtoB . U.
MenpeneeBa u ctpoeHust aToMoB. CTpoeHHE MeTauioB. Merayndeckas CBsi3b U
METAJUIMYECKAs] ~ KPUCTAJUIMYECKass  PEIIETKA.  DJEKTPOXUMUYECKHH  pAl
HaIpspKeHUN MeTaioB. u3nueckue U XUMHUYECKHE CBOMCTBAa MeTayioB. OO0mue
crocoObl mosydeHus MeTaiioB. [loHsTHE O KOpPpO3UMM METaNIOB, OCHOBHBIE
cocoObl 3amMThl UX OT Koppo3uu. CrutaBbl (CTallb, YYTYH, AIOPATIOMUHUH,
OpoOH32a) ¥ UX IPUMEHEHNE B OBITY U IPOMBIIIIEHHOCTH.



[Ilenounsie MeTamibl: nonoxkeHne B [lepruoanvyeckon cucTeMe XUMUYECKHUX
sanemeHToB . 1. MenneneeBa, CTpoOeHHE MX aTOMOB, HAXOXJICHUE B IPUPOJE.
duznyeckre U XUMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus u Kanus). OKCUIbl U
TUAPOKCUABl HAaTpusi W Kauus. [IpuMeHeHHWe IIEeNOYHBIX METAUIOB U HX
COeJIMHEHUM.

[[lenoyHno3emenbpHbIE METAUIbI MarHMid MW KalbLMH: IIOJIOXKECHHE B
[lepnognueckon cucreme xuMuueckux sneMeHToB [[. M. MenneneeBa, crpoeHue
MX aTOMOB, HaXOXKJICHUE B ITpupoie. PU3nyeckue 1 XUMUYECKUE CBOMCTBA MarHus
W Kanpuusa. Baxueimue coeavHeHHs Kaiblus (OKCUJ, TUIAPOKCHI, COJIN).
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.

AJIFOMUHUN: TIOJ10KeHUE B [leproindeckor CUCTeEME XUMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHHue aToMa, HaxOKICHHE B npupone. Puznueckue u
XUMHUYECKUE CBOMCTBA altOMUHUS. AMQOTEpPHBbIE CBOMCTBA OKCHIA U THAPOKCUIA
ATIOMHUHUSL.

Keneso: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
N. MeHnneneeBa, CTpOEHHE aToMa, HAXOXKIAEHHWE B mnpupone. Pu3NUECKHE H
XUMHUYECKUE CBOMCTRA xkene3a. OKCubl, ruipokcuibl U conu xenesa (I1) u sxenesa
(1), ux cocTaB, CBOWCTBA M MOJYUYCHHE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJICHME ¢ oO0pa3llaMd METAJIOB U CIUIABOB, HUX (DU3UUYECKUMU
CBOMCTBaMH, U3Y4Y€HHUE  PE3YJIbTATOB  KOPPO3UH  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJICUCTBHUS OKCHIA
KIbIIUSI W HATpus C BOJOM (BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPUAIIOB),
UCCIIEIOBAHUE CBOMCTB KECTKOW BOJBI, IpoOliecca TOPEHUS KeJie3a B KUCIOPOJIe
(BO3BMOXKHO  KCMOJIb30BAaHWE  BHJICOMATEPHUAIOB), TMPU3HAKOB  MPOTEKAHUs
KaueCTBEHHBIX PEAKIIMA HAa MOHBI: MarHusi, KajblUs, aIIOMUHUS, [IUHKA, JKeje3a
(1) u xene3a (1), meau (11), HaOmMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
IJJAMEHH WOHAaMU HATpWsi, Kalusl U Kaiblusig (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPHUAIIOB), UCCIICIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCHUIA ATIOMUHUS
Y TUJIPOKCHUIA IIMHKA, PEIIEHHEe SKCIIEPUMEHTANIBHBIX 3a7a4 1o TeMe «Bakuelme
METAJIIbI K UX COSTUHCHUS.

XuMHS M OKPYXKAKOLIAS Cpeaa

BemecTtBsa m Marepuanibl B ITOBCEIHEBHOM KXW3HM YeEIOBEKa. be3omacHoe
WCIIOJIB30BaHME BEILIECTB M XMMHMYECKUX peakuuil B ObITy. IlepBas momoinb npu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus Bemiects, nainee — [1/IK). Ponb xuMun B pelieHHH 3KOJIOTHYECKUX
npobJieM.

Xumuueckuii Ikcnepumenm:



u3yyeHue o0pa3loB MaTepuanoB (CTEKJIO, CIUIaBbl METAJIOB, MOJUMEPHbIE
MaTepHuabl).

Ilpumepnoie 6uovl dessmebHOCHU 00YHUAIOUUXCA

— IIOCTPOEHUE JIOTUYECKHUX PACCYKIEHUH Ha OCHOBE YCTAaHOBIJICHHUS
NPUYUHHO-CJIEICTBEHHBIX CBA3EH;

— opraHu3anus ydeOHOTro B3aMMOJACKHCTBUS B TIpPYIIE CBEPCTHHUKOB:
ompezaeneHne oOLIeH 1enH, pachpelneseHre poJiei, OOCYXICHHE H3y4aeMOTO
MaTepuanga, COBMECTHOE O(OpPMIICHHE BBIBOJAOB Ha OCHOBE pE3yJIbTAaTOB
peaIn30BaHHON KOJUIEKTUBHOM JI€ATEIbHOCTH;

— BBINIOJIHEHHUE 33JlaHUl B COOTBETCTBUU C COJCPKAHUEM OCBAUBAEMOTO
OpOrpaMMHOr0  Marepuaja  (COOTHECEHHME B  CiIydae  HEoOXOJUMOCTH
IIPOMEKYTOUHBIX M KOHEYHBIX PE3yJbTaTOB CBOEH NEATEIBHOCTH C LEIBI0 WIH C
o0Opa3loM y4HTelsd); aHalIu3, CpaBHEHUE, Kiaccudukanus, o0o01eHrue GakToB u
SIBIICHU;

— OCYUIECTBJIEHHE TIOMCKAa W BbIIEJIECHUE HEOOXOAMMOW HH(pOpMalUd —
CaMOCTOATENbHO WIIH C TOMOILBIO (YUUTEIS1/0JTHOKIACCHUKOB);

— BbIOOp HamOosiee palMOHAIBHBIX CIOCOOOB pEHIeHUs 3aJady — C y4ETOM
KOHKPETHBIX YCIOBUU;

— oopMIICHUE CBOUX MBICIIEH, PE3YyIbTATOB JIEATCILHOCTH B YCTHOM U / UK
MUCbMEHHOM (hOpME — B COOTBETCTBUU C YUEOHBIMH U KU3HEHHBIMU CUTYAIUSIMHU.

Mesicnpeomemmuoie cea3u

Peanuzanusi MeXIpeaMETHBIX CBSI3€M MpU HM3yYeHUH XUMHH B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHME KaK OOIMUX €CTEeCTBEHHO-HAYYHBIX
MOHATHH, TaK W TOHITHH, SIBJISIONIAXCS CUCTEMHBIMH JIJII OTACIBHBIX MPEAMETOB
€CTECTBEHHO--HAyYHOTO IIHKIIA.

OOmue ecTeCTBEHHO-HAYYHBIE MOHSTHS: HAY4YHBIM (DAKT, THUMOTE3a, 3aKOH,
TEOpUsl, aHallu3, CHHTE3, KJIacCU(PUKALMs, TEePUOJAUYHOCTh, HAOIIO/ICHUE,
HKCIIEPUMEHT, MOJICIIUPOBAHUE, HW3MEPEHHE, MOJIelb, SBICHUE, MaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

®dusnka: Marepus, aToM, D3JCKTPOH, IMPOTOH, HEUTPOH, WOH, HYKJIHU],
W30TOTBI, PATMOAKTUBHOCTh, MOJICKYJIA, JJICKTPUYECKUN 3apsii, MPOBOJIHUKH,
MOJIYIPOBOJTHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, paCTBOP, pACTBOPUMOCTH, KPUCTATUTMYECKAs
peméTKa, CruiaBbl, (PU3MUYECKHE BEIMYUHBI, €AUHHUIIBI W3MEPECHHS, KOCMHUYECKOE
MIPOCTPAHCTBO, MJIAHETHI, 3BE31b1, COTTHIIE.

buonorus: ¢orocunTes, npixanwe, Omocdepa, IKOCUCTEMA, MHUHEPATHHBIC
yIOOPEHHS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIHHBIC BEIIECTBA.

['eorpadusi: armocdepa, ruapochepa, MHUHEpaNbl, TOPHbBIE TMOPOJBI,
M0JIE3HbIE UCKOIaeMbl€, TOIUIMBO, BOJAHBIE PECYPCHI.



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
Kosau4yecTBo 4acoB JJIeKTPOHHbIE
Ne  HammeHoBaHmue
(undposbie)
n/ pa3eyioB U TeM Bcer  Konrpouabn IIpakTH4eck
oOpa3oBaTejibHbIE
n NPOrpaMMsbl 0 ble padoThI ue padoTbl
pecypchl
Paszgea 1. [lepBoHayaibHbIe XUMUYECKHE TOHATHUSA
Xumust —
Ba)KHas 00J1acTh
bubmuoreka [JOK
€CTECTBO3HAHUS U
1.1 . 5 2 https://m.edso0o.ru/7f418
MPaKTUYECKOU
37c
NEeATEIbHOCTH
YeJoBeKa

BemecTtBa n

bu6mmoreka [IOK

1.2 XAMUYECKHE 17 1 https://m.edsoo.ru/7f418
peakunu 37c
Wroro no pazneny 22

Pa3znen 2. BaxxHelilue npeacTaBuTe/ I HEOPraHUYeCKUX BellecTB

Bo3nyx.
bu6mmoreka [JOK
Kucnopon.
2.1 9 https://m.edsoo.ru/7f418
IToustue 06
37c
oKcHIax
Bogopona.Ilousaru bub6nuorexa [IOK
2.2 € 0 KACJI0Tax u 8 1 https://m.edsoo.ru/7f418
COJIAX 37¢c
Bona. PactBopsl. bubnunoreka [JOK
2.3 ITonsatue 00 7 1 1 https://m.edsoo.ru/7f418
OCHOBAHUSIX 37¢c
OcCHOBHEIE
- but6mmorexa [{OK
2.4 22 1 1 https://m.edsoo.ru/7f418
HeOpFaHquCKHX 370
COETUHEHUN -
Hroro no paszneny
OBIIEE
KOJIMYECTBO
YACOB IIO 16
[TIPOTPAMME 3 >

68
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9 KITIACC

Pasznea 3. [lepuoagnueckuii 3axoH u [lepuoguyeckas cucreMa XuMu4ecKux 3jaemMeHToB /1.
N. MenpaeneeBa. CTpoeHue aToMOB. XUMHYECKasl ¢BsA3b. OKUCIUTEIbHO-
BOCCTAHOBHTEJIbHbIE PeaKI[UH

IToBTOpEeHue u

yriIyOJIeHHE
. bubmuoreka [JOK
3HAHUI
3.1 5 https://m.edsoo.ru/7f41a
OCHOBHBIX
636
pasaenoB Kypca 8
KJjacca
[Tepuoanueckuit
3aK0H U
Ilepuonuueckas
bu6mmoreka [IOK
cHrcTEMA
3.2 12 https://m.edsoo.ru/7f418
XUMHYECKHUX 37¢
anemenToB /l. 1. T
Menneneena.
Crpoenue aroma
XuMudeckas
CBSI3b. bu6mmoreka [JOK
3.3 OKHCIUTEIBLHO- 10 https://m.edso00.ru/7f418
BOCCTaHOBHUTEIbH 37c
bI€ peaKInu
bu6mmoreka [JOK
Hroro no paszneny 27 https://m.edsoo.ru/7f418

37c
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KoanuecTBo yacos DJIeKTPOHHbIE
Ne = HaummeHoBaHue
(uudposbie)
n/ | pasiesioB M TeM Becer  Konrpoann — Ilpakruueck By —
n NMpOorpamMmMsbl 0 ble padoThI ue padoThbl
pecypchl
Pa3nes 4. BemecTBO 1 XMMHYeCKHe peaKIuu
OcHoBHbBIE
3aKOHOMEPHOCTHU bubmorexa LOK
4.1 6 https://m.edsoo.ru/7f4la
XUMHYCCKUX 636
peakiuit
DJIEKTPOJIUTHYEC
Kas TUCCOLMAIIHSL. bu6nuoreka [IOK
4.2 XuMHUUYECKHe 12 1 1 https://m.edsoo.ru/7f41a
peakuuu B 636
pacTBopax
Hroro no pazneny 18
Paznen 5. Hemerasuiibl U MX coeIMHEHMSI
OOmas
XapaKTePUCTHKA
- bu6nuoreka [IOK
5.1 4 1 https://m.edsoo.ru/7f41a
anemeHToB VIIA- 636
TPYTIIIBL
I'anorensl
O6mas
XapaKTePUCTHKA
- bu6nuoreka [IOK
52 8 https://m.edsoo.ru/7f41a
aneMeHToB VIA- 636
rpynnsl. Cepa n -
€€ CoOeIMHEeHUS
O6mmas
XapaKTePUCTHKA
XUMHUYECKHX bubnnorexa [IOK
5.3 anemeHToB VA- 10 1 https://m.edsoo.ru/7f41a
rpynmnsl. A3oT, 636
dochop n ux
COCJIMHCHHS
Oociooi”;i“e BuGmmorexa IJOK
54 1 https://m.edsoo.ru/7f41a
BOIIPOCOB Kypca 9 636
KJlacca
Uroro no pazgeny
OBILIEE
KOJIMYECTBO 23
YACOBIIO 68
[TPOTPAMME
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10 KITACC

Pasnea 1 Hemera/ibl ¥ UX cOeIMHEHUS

IToBTOpEenue u
yriayoneHue
3HaHUHN

1.1
OCHOBHBIX
pasnenoB Kypca 9

KJiacca

10

Oomas
XapaKTEePUCTHKA
XUMHUYECKUX

1.2 anemeHToB |V A-
rpyIIbl. YTIaepon
Y KPEMHUM U UX
COCJIUHECHHUS

Hroro no pasaceiny

20

30

bubmnoreka IIOK
https://m.edsoo.ru/7f41a
636

Pa3zgen 3. MeTaJIbl M X COeIUHEHU S

31 OO0m1ue cBoiicTBa
' METAJIJIOB

10

bubmuorexa [JOK
https://m.edsoo.ru/7f41a
636

Baxxueiinme
3.2 METaJUIBI M UX

COCIMHCHUA

22

bu6nuoreka [IOK
https://m.edsoo.ru/7f41a
636

Hroro no pazgeny

32

Pa3nen 4. Xumus n okpy:kawomasi cpeaa

BemecrtBa n
4.1 Marepuaibl B
KU3HU YeJI0BeKa

Hroro no paszneny

bu6nuoreka [IOK
https://m.edsoo.ru/7f41a
636

OBILEE
KOJIMYECTBO
YACOB 10
[IPOTPAMME

68

Cnucoxk 000pyaoBaHus, HCIOJIb3YEMOI0 NIPU peau3anuu pado4yei

nporpamMmsl (B pamkax npoexkra ""CoppemMenHas mkoJia'')

Ne VY4eOHblIil kabuHeT HaumenoBanue o0opyaoBanus

I1/T1

1. | Kabuner owonoruu, | Mukpockonel, "YMHas Terumma', ydeOHas
XUMHUHU.  ODKOJOTHYECKas | MEeTeOPOJIOTHYCCKAst CTAHIIHS
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CTyIHSl.

Kommnbrorep

MOy

[Ipoextop

Kononku

Hudporas horokamepa

TeneBuszop

ITepenocHoM 3KkpaH

DNEeKTPOHHBIE MUKPOCKOIIBI

3BYKOBBIE€ KOJIOHKH

CucTtemMa 3ByKOBOIO MOJIs

becnipoBoanas uudposas mabopaTopust
MYJIbTUJATYUKOB MO OUOJIOTUM JIJI1 YUUTENS
PASCO

becnpoBoanas mudposas nadoparopust
MYJIbTUAATYMKOB 110 XUMHH JIJI1 YIUTENS
PASCO

becnpoBoanas mudposas nadoparopust
MYJIbTUAATYMKOB MO0 XUMHH U1 YUYEHUKA
PASCO

BbecnipoBoanas nudposas nadbopatopust
MYJIbTUJATYUKOB IO OUOJOTUM JIJI YUCHUKA
PASCO

MHUKpPOCKOI AIEKTPOHHBIN YYEHHUUECKUI
Celestron

Muxkpockon AEMOHCTPaUMOHHBIN
Po6GoTH3MpOBaHHBIN KOMILIEKT JIJIsi CO3/IaHMS
HAaCTOJIBHOM MOJIEIY TEIUIMLBI « Y MHAS TEILIALIA»
CucreMa MOHUTOPUHTA OTObI (HH>KHUI
noJieBoii ypoBenb) Edustrong

HaGop st uccnenoBanust IpUHITUIIOB
SHEPTeTUKH (JIeMOHCTparoHHbIi) Horizon
Energy Box FCJJ-40

HoytOyk yuurens

[ltanmer yyeHuka




