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IHHOACHUTEJIBHASA 3ATINCKA

[IporpaMma 1Mo XMMHUHM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs COCTaBJIEHA HAa OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS OCHOBHON 00pa3oBaTeibHOM MPOTrpamMMbl OCHOBHOTO OOIIETO
oOpazoBanus, mnpexnctaBieHHbIXx B OI'OC OOO, a Ttakxke Ha OCHOBE (QeaepanbHON paboueit
InporpaMmbl BOCIIMTAaHUSA H C y‘IéTOM KOHIOCHIIHMU ITPCTIoAaBaHUA y‘IC6HOI‘O npeamMera «XuMus» B
oOpa3oBaTeNIbHBIX opranm3anusx Poccuiickoit @enepammm.

[IporpamMma no xuMuu Ha€T MpeACTaBICHUE O ENIX, OOMIEH cTpaTeru 00yUeHHUs, BOCIIUTAHUS
U pa3BUTHA OOYyYAIOMIMXCS CPEJCTBAMH Y4eOHOTO TMpeaMeTa, YCTaHaBIMBAaeT 00s3aTelIbHOE
MPEIMETHOE COJIep)KaHKe, TPEyCMAaTPUBAET paclpeelieHHE €ro Mo KJIACCaM U CTPYKTYPUPOBAHUE 110
pasaciiaMm W TeMaM IporpaMMbl 110 XUMHWUH, ONPCACIIACT KOJIMYCCTBECHHBIC MW KAaUCCTBCHHBLIC
XaApaKTCPUCTUKN COJACPIKAHHA, PCKOMCHIAYCMYIO ITOCICAOBATCIBHOCTE HM3YUYCHHUA XWUMHU C yLIéTOM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4eOHOro mpoliecca, BO3PACTHBIX
0coOeHHOCTEH 00YyJaroImuXcs, ONMpeaesieT BO3MOKHOCTH MPEMETa Ul pealn3anuud TpeOoBaHUN K
pe3yibTaTaM OCBOCHHSI OCHOBHOW 0O0pa30BaTeNbHOW MPOTrpaMMbl Ha ypPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, a TaKke TPeOOBaHWI K pe3ynbTraTaM OOy4YeHHs XUMHH Ha YpOBHE IleNieil M3ydeHHS
MpeaMeTa U OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIBHOMN AEATEIBHOCTH O0yJaroIIerocss mo OCBOCHHUIO
y4eOHOTO COJepKaHUSI.

3HaHWE XWMHU CIY)KHT OCHOBOH Ui (OPMHPOBAHUS MHUPOBO33PEHHUsSI OOYUAIOMIETOCs, €ro
MIPEJICTAaBICHU O MaTepualbHOM €IMHCTBE MHpA, BAXHYIO pOJb UrparoT (QopMHUpyeMble XUMHUEH
MNpEACTAaBJICHUA O B3aMMOIIPEBPAIICHUAX JHCPIrunv U 00 OBOJIIOLMHK BEHICCTB B IPUPOAC, O MYTAX
peluieHus riobaabHbIX MPoOIeM YCTOWYMBOTO Pa3BUTHS YEJIOBEUYECTBA — ChIPbEBOM, SHEPTeTUUECKOH,
MUIIEBOM U IKOJIOTUYECKOM 0€30MacHOCTH, MPOOIeM 3IpaBOOXPaHEHHUSI.

N3ydenune xumuu:

CIOCOOCTBYET peanu3alii BO3MOXKHOCTEH il camMopa3BUTUS U (OPMHUPOBAHUS KYJIbTYPHI
JUYHOCTH, €€ 001mel 1 QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCUT BKJaJ B (OPMUPOBAHHE MBIIUICHUS M TBOPUYECKUX CIOCOOHOCTEH oO0ydarommxcs,
HABBIKOB MX CaMOCTOATEIbHON Y4eOHOU NesTeNbHOCTH, IKCIEPUMEHTANbHBIX U HCCIIEI0BATEIbCKUX
YMEHHH, HEOOXOIUMBIX KaK B MOBCEAHEBHOM KM3HH, TaK U B IPO(GECCHOHATIBHON JesITeNbHOCTH;

3HAKOMHUT CO CHENHU(PUKON HAYYHOTO MBIIUICHHUS, 3aKIa/IbIBACT OCHOBHI 1I€JIOCTHOTO B3TJIsia Ha
€IMHCTBO TPUPOJBI U YEJIOBEKA, SBISETCS OTBETCTBEHHBIM 3TanoM B (JOPMUPOBAHHM €CTECTBEHHO-
HayYHOU rpaMOTHOCTU OOy4aIOIINXCS;

crocoOcTByeT (POPMUPOBAHHIO [IEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-HAYYHBIM 3HAHMSIM, K
MIPUPOJIe, K YEIIOBEKY, BHOCUT CBOM BKJIAJ] B 9KOJOTHYECKOE 00pa3oBaHNe 00YJarOIIUXCSl.

JlanHble HampaBieHus B OOy4eHUM XHMHH OOECHeuMBaIOTCS CHEHU(pUKON colep:KaHus
y4eOHOro mpeaMeTra, KOTOPBIA SBISIETCS MEAaroTH4YecKd aJalnTHPOBAHHBIM OTpakeHHeM 0a30BOi
HayKH XUMUU Ha OMpPENIeIEHHOM JTare e€ pa3BUTHUS.

Kypc xuMum Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHMS OPHUEHTHPOBAH Ha OCBOEHUE
00Oy4aromMMHUCS CUCTEMBbl TEPBOHAYAIBHBIX TMOHATUH XHMHH, OCHOB HEOPraHMYECKOW XHMHUU U
HEKOTOPBIX OTAEIbHBIX 3HAYMMBIX MOHATHIA OPraHNYeCKON XUMUH.

CtpykTypa cofepkaHusi IporpaMMBbl 10 XUMUH ¢(hOpMUPOBaHA Ha OCHOBE CUCTEMHOTO MOAX0/1a
Kk e€¢ u3ydeHuto. CojepkaHue CKJIAJIbIBAETCS W3 CHUCTEMbl MOHATHI O XUMHYECKOM D3JEMEHTE U
BEIIECTBE U CHCTEMbI IOHATHH 0 XuMudeckoi peakuuu. O6e 3TU CUCTEMBI CTPYKTYPHO OpPraHU30BaHbI
[0 TPUHIMITY MOCIEI0BATEIbHOIO PA3BUTHS 3HAHUH Ha OCHOBE TEOPETHUECKUX IpEACTaBICHUN
Pa3HOro ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUEHUS KaK OCHOBBI BCEI'0 €CTECTBO3HAHUS;



— Ilepuonnueckoro 3akoHa [[. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XUMUH;

— Y4YEHMsI O CTPOEHUH aToMa U XMMHUYECKOH CBS3U;

— MpE/CTaBICHUH 00 AIIEKTPOIUTUIECKON TMCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HaHUS pacCMATPUBAIOTCA HAa OCHOBE OMIIMPUYECKH [OJIYYEHHBIX M
OCMBICJIEHHBIX (DaKTOB, Pa3BUBAIOTCA IOCIEA0BATEIIbHO OT OJHOTO YPOBHS K JIPYIOMY, BBINOJIHSAS
GyHKIMM OOBSCHEHUS W IMPOTHO3UPOBAHUS CBOKMCTB, CTPOCHHS M BO3MOXKHOCTCH MPAKTUYECKOTO
MIPUMEHEHHUSI U MTOTYYCHUS U3Yy4aeMbIX BEIECTB.

OcBoeHune MPOrpaMMBbI IO XUMHH CIIOCOOCTBYET (POPMHUPOBAHUIO MTPEICTABICHHUS O XUMUYECKOH
COCTaBJISAOLIEH HayYHOM KapTHUHBI MHpA B JIOTMKE €€ CUCTEMHOM MPHUPOAbI, HEHHOCTHOTO OTHOIICHUS
K HAYYHOMY 3HAHHMIO U METOJIaM IO3HAaHHS B Hayke. M3yueHne XMMUU MPOUCXOJUT C MPHUBJICUCHUEM
3HAHWUN U3 paHee U3yYEHHBIX Y4eOHBIX MpeaMeToB: «OKpyxaromuid Mupy, «buonorus. 5—7 kiaccs» U
«®Dusuka. 7 Kiacey.

[Ipyn w3ydeHUM XUMUU TPOUCXOAUT (HOPMHUPOBAHHME 3HAHUKW OCHOB XMMHUYECKOW HAYKH Kak
00JacTl COBPEMEHHOI'O €CTECTBO3HAHMS, NMPAKTUYECKOW NEATEIbHOCTH YEJIOBEKa M KaK OJIHOTO W3
KOMIIOHEHTOB MHUPOBOM KYJIBTYpbI. 3a/ilaya y4eOHOIO MpeaAMEeTa COCTOUT B (JOPMUPOBAHUU CUCTEMBI
XUMUYECKUX 3HAHUW — BaXHEHUIUX (DAKTOB, MOHATHN, 3aKOHOB M TEOPETHYECKUX IOJIOKEHUH,
JOCTYIHBIX 000OIIEHNI MHPOBO33PEHUECKOTO XapaKTepa, si3blka HAayKH, B MPHOOIIEHUH K HAYYHBIM
METOJIaM TIO3HAHUS MPH W3YUCHUHU BEIIECTB U XUMHUUYECKHX pPeakiuii, B (GOPMHUPOBAHUH U PA3BUTHH
M03HABATEIbHBIX YMEHHUH U UX PUMEHEHUH B yueOHO-TI03HABATEIbHON U y4eOHO-UCCIIEI0BATENbCKOMN
NesITeIbHOCTH, OCBOCHUH IIPAaBHJI O€3011aCHOr0 0OpaIeH!sl C BELECTBAMH B MIOBCEAHEBHON KU3HU.

[Ipn u3ydeHMH XUMUU Ha YpPOBHE OCHOBHOTO O0OIIEro o00pa3oBaHHsS Ba)XHOE 3HAUYEHUE
pUOOpeNH TaKue e, Kak:

— (QopmHupoBaHNE HWHTEIJICKTYalbHO pPAa3BUTOW JIMYHOCTH, TOTOBOH K C€aMOOOpa30BaHHUIO,
COTPYIHHYECTBY, CAMOCTOSATEIbHOMY MPHUHATHIO PEIIeHUH, CIOCOOHOM aganTupoBaThcs K OBICTPO
MEHSIOIUMCS YCIOBHSM JKU3HH;

— HampaBJICHHOCTh OOYYCHHS] Ha CHCTEMaTHYECKOe MpHUOOIIeHHe oOydJalmuxcs K
CaMOCTOSITENIbHOM TO3HABaTEeNbHOM JEATEIbHOCTH, HAYYHBIM METOJaM IO3HaHUs, (OPMUPYIOIIUM
MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEN K XUMUU;

— olecrieyeHue yCJIOBHH, CHOCOOCTBYIOIIMX NPUOOPETEHHIO OOYYaIOUIMMUCS — OIbITa
pa3HoOOpa3HOM NeATeNbHOCTH, IO3HAHUS U CaMOIO3HAHMS, KIIOYEBBIX HABBIKOB (KIHOYEBBIX
KOMIIETEHI[HI1 ), UMEIOIINX YHUBEPCAIbHOE 3HAYCHUE JJIs1 PA3IMUHBIX BUAOB JESITEIbHOCTH;

— (hopmupoBanue o01Iel PYHKIHOHATBHON U €CTECTBEHHO-HAyYHOUM IPaMOTHOCTH, B TOM UYHUCIIE
YMEHHUI OOBACHATH W OILICHUBATH SIBIICHUS OKPYXKAIOUIETO MHUpPA, HUCHOJB3Ysl 3HAHUS U OIIBIT,
MOJIy4YE€HHBIC TPU MU3YYCHUH XUMUHU, IPUMEHSTh UX MPH PELICHUHU MpoOiieM B MOBCETHEBHOM XU3HU U
TPYIOBOM NEeSATENBHOCTH;

— ¢QopmupoBaHue y 0OYYaIOIIUXCS TyMaHUCTUYECKUX OTHOIICHWH, TMOHUMAHUS ILIEHHOCTH
XMUMHYECKUX 3HAHUHU JUIS BRIPAOOTKU SKOJIOTHUECKHU 11€TIECO00Pa3HOTO MOBEACHUS B OBITY U TPYAOBOMH
JESATENBHOCTH B IIEJISIX COXPAHEHUS CBOETO 370POBbS U OKPYXKAIOLIEH MPUPOIHOM CPEeibl;

— pa3BUTHE MOTHBAIMH K O0YYEHHIO, CHOCOOHOCTEH K CAMOKOHTPOJIO M CAMOBOCIIMTAHHUIO Ha
OCHOBE YCBOEHHMsI OOIIEUYeIOBEUECKUX 1IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY Mpoduis u
HaMpPaBJICHHOCTH JAIbHEUIIETO 00yIeHHUS.

OOmree 4mMcnO 4YacoB, OTBENEHHBIX IS W3YYCHHs] XMMHUU Ha YpPOBHE OCHOBHOTO OOIIETO
obpa3oBanus, coctaBisier 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HeIen0), B 9 kiacce — 68 yacoB
(2 gaca B HezenO).



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA INPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pe3yIbTaThl OCBOCHUS IPOrPAMMbI OCHOBHOTO OOIIEro 00pa3oBaHMsl JOCTHIAFOTCS
B X0JIc OOYYCHHs XMMHUHU B CJMHCTBE Y4COHOH M BOCHHMTATEIBHOH JEATEIBHOCTH B COOTBETCTBUU C
TPAIMIUOHHBIME POCCHACKUMH COLMOKYJIbTYPHBIMH U JIyXOBHO-HPAaBCTBCHHBIMH IIEHHOCTSMH,
OPUHATBIMA B OOLIECTBE MpaBWJIaMH W HOPMaMH IIOBEJCHUS U CIIOCOOCTBYIOT Mpolieccam
CaMOTIO3HAHUS, CAMOPA3BUTHS Y COLMAITU3AIIMN 00 YUYaFOIIIXCS.

JIMYHOCTHBIE Pe3yNbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS CHCTEMOM
MO3UTUBHBIX IICHHOCTHBIX OPHEHTAIMI M PACIIUPEHHE OIbITa JSSITEIBHOCTH Ha €€ OCHOBE, B TOM
YHCIIe B YACTH:

1) NaTpHOTHYECKOT0 BOCTIUTAHUS:

[ICHHOCTHOTO OTHOIICHHUSI K OTCUSCTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAy4YHOMY
HACJICIMI0, TOHMMAHHUS 3HAYCHUS XUMHYECKOW HAyKd B IKH3HH COBPEMEHHOIO OOIIEecTBa,
CIIOCOOHOCTH BIAJIETh JOCTOBEPHON HHPOpMAIMeil 0 TMepefoBbIX JAOCTHKECHHUSIX M OTKPBITHUIX
MHUPOBOI M OTEUECTBEHHON XUMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHSX 00 YCTPOWCTBE MHUpa U
o0111ecTBa;

2) rpaIaHCKOT0 BOCIIUTAHMS:

MPEICTABICHHS O COIUATIBHBIX HOPMAaX U MPaBUIaX MEKIUYHOCTHBIX OTHOIICHUH B KOJIJICKTUBE,
KOMMYHUKAaTHBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO TMOJE3HOW, Yy4eOHOMCCIIEI0BATEIbCKOM,
TBOPYECKOW M IPYrHX BUIAX ACATEILHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHON AEATEILHOCTH
IpU BBITMOJIHEHWN y4eOHBIX, MO3HABATEIbHBIX 33/1a4, BBIIOJIHEHUH XHMUYECKUX HSKCIIEPUMEHTOB,
CO3JIaHNH y4E€OHBIX MIPOCKTOB, CTPEMJICHHUS K B3aMMOIIOHHUMAHMIO U B3aHMOIIOMOIIH B IPOLIECCE ITOH
y4eOHOW AeATETBHOCTH, TOTOBHOCTH OLIEHHBATH CBOE MOBEACHHE M TOCTYNKH CBOMX TOBApHIIECH C
O3 HPABCTBEHHBIX M ITPABOBBIX HOPM C yYETOM OCO3HAHUS MOCIIEACTBUI MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHUPOBO33PEHYECKUE MPECTABICHUS O BEIIECTBE M XMMHYECKOW pPEaKIMH, COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO DPa3BHTHs HAyKH M COCTaBJISIOIIME OCHOBY ISl TOHMMAHHS CYIIHOCTH
HAYYHOW KapTHHBI MHpA, TMPEJCTaBICHHS 00 OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS IPUPOJIHI,
B3aMMOCBS35X YEJIOBEKa C IPUPOTHOI Cpeioi, O PO XMMHUU B TO3HAHUM ATUX 3aKOHOMEPHOCTEH;

MO3HaBaTeJIbHbIE MOTHBBI, HAalpaBICHHbIE Ha TIIOJydCHWE HOBBIX 3HAHUH 10 XHMUH,
HEOOXoMMbIe Ui OOBSCHEHMs HAOIIONAeMbIX MPOIECCOB W  SIBJICHUH, IO3HABAaTEIbHOM,
MH(QOPMAIIMOHHOW M YUTATENLCKOM KYJIBTYPHI, B TOM YHCJIE HAaBBIKOB CaMOCTOSTEIRHOWH pabOTHI ¢
y4eOHBIMH ~TEKCTaMH, CIIPAaBOYHOH JIUTEPATypOH, MOCTYIIHBIMH TEXHHYECKUMH CpEICTBAMH
MH(OPMAIIMOHHBIX TEXHOJIOTHH;

uHTEepeC K OOYy4YeHWIO ¥ TIO3HAHMIO, JIIOOO3HATEIBHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHMI0, MPOCKTHOW W WCCIENOBAaTENbCKONH IEATENbHOCTH, K OCO3HAHHOMY BBIOODY
HAIpaBJICHHOCTH U YPOBHs 00y4eHUs B JajbHEHIIEM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HAaHHME LIEHHOCTH JKMU3HH, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 370POBBIO, YCTAHOBKH Ha
3JI0POBBIN 00pa3 KU3HHU, OCO3HAHWE MOCIEICTBHI U HETPHUATHE BPEIHBIX MPUBBIYEK (YHOTpEOICHUS
aJIKOTOJIS, HAapKOTHKOB, KYpPEHHUs), HEOOXOIUMOCTH COONIOACHUS NpaBHJI OE30MacHOCTH TIPH
oOpallleHNH C XUMUYECKIMH BEIIECTBAMH B OBITY U peaibHOM KHU3HU;

5) Tpy0BOT0 BOCIUTAHUS



HMHTEPEC K MPAKTHYECKOMY U3YYCHUIO MPO(ECCHl B TpyAa pa3IudHOTO POJa, YBAKCHHE K TPYIY
U pe3yJibTaTaM TPYAOBOW JESITEIBHOCTH, B TOM YMCJIE HA OCHOBE MPHUMEHEHHS MPEIMETHBIX 3HAHUI
10 XUMHUH, OCO3HAHHBINA BBHIOOP WHIWBUIYATHHONW TPACKTOPUU MPOJIOJDKEHUS 00pa30oBaHUs C YIETOM
JUYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTHM K XUMHHU, OOINECTBEHHBIX HMHTEPECOB M MOTPEOHOCTEH,
yCremHoi mnpo(eCCHOHATBHOW JISATSIIBHOCTH W Pa3BUTHS HEOOXOJUMBIX YMEHHM, TOTOBHOCTBH
aJanTHPOBATHCS B IPO(PECCUOHATIBHOM Cpelie;

6) 3K0JIOrHYecKOro BOCIIUTAHMS:

9KOJIOTUYECKH 11eJIeCO00pa3HOe OTHOILIICHHUE K MIPUPO/I€ KaK MCTOYHUKY KM3HU Ha 3eMJie, OCHOBE
e€ CyIlecTBOBaHUs, TOHUMAHUE LIEHHOCTH 3/I0POBOTI0 M 0€30mMacHOro o0pas3a »U3HH, OTBETCTBEHHOE
OTHOIIIEHHE K COOCTBEHHOMY (PU3MUECKOMY M TICHUXWYECKOMY 3J0pPOBBIO, OCO3HAHUE IIEHHOCTHU
coOmo/IeHns TIpaBuil 0€30TMaCHOTO TIOBEACHMs TPH paboTe C BEIIeCTBAMH, a TAaKXK€ B CHUTYAIlUSX,
YIPOKAOMIUX 3[I0POBBIO U )KU3HU JIFOAEH;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUA, TOJIydaeMble MPU HM3YYEHWH XUMHH, JUIS PElIeHUs 3ajad,
CBS3aHHBIX C OKPYXKAIOLIEH NMPUPOJHON CPENOM, IS MOBBIIIEHUS YPOBHS SKOJOTHYECKON KYJIbTYPHI,
OCO3HAHUS TJIOOATBHOTO XapaKTepa SKOJOTHYECKUX MPOOJIeM M IMyTel MX PEIICHHS MOCPEIACTBOM
METOJIOB XUMHUH, 3KOJOTUYECKOTO MBIIUICHUS, YMEHHUS PYKOBOJCTBOBATHCS UM B IO3HABATEJBHOIM,
KOMMYHUKATUBHOM M COIIMATILHOM MTPAKTUKE.

METANPEAMETHBIE PE3YJIbTATBI

B cocraBe wmeranmpeaMeTHBIX PpE3yJIbTAaTOB BBIACIAIOT 3HAYMMBIE JUIS  (POPMUPOBAHUS
MHPOBO33pEHHsI OOIIEeHAyYHbIE TOHATHSA (3aKOH, TEOpHUs, MPHUHIMI, THUNOTe3a, (aKkT, cucrema,
MPOIIECC, AKCIEPUMEHT M JIPYroe.), KOTOPBIE HCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX
npeaMeTax M IMO3BOJISIIOT HAa OCHOBE 3HAHUI M3 ATHX NPEAMETOB (OPMHUPOBATH MPEACTABICHHE O
LEJIOCTHOM Hay4yHOM KapTHMHE MHpa, U YHHUBEpcajbHble YueOHbIE IeCcTBHUS (TMO3HABATEIbHBIE,
KOMMYHHMKATHBHBIC, PETYISITUBHBIE), KOTOphle oOecneurnBalOT (opMHpOBaHHE TOTOBHOCTU K
CaMOCTOSITEIbHOMY ITUIAHUPOBAHUIO M OCYIIECTBICHUIO Y4€OHO 1eATeIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1elCTBHS

Ba3oBble JJornueckue neicTBus:

YMEHUSI KCIIOJIb30BATh MPUEMBI JIOTUMYECKOTO MBIIIJIEHUS [IPU OCBOCHHM 3HAHUW: PaCKpbIBATh
CMBICTT XUMHUYECKUX MOHATUN (BBIAEIATh UX XapaKTepHbIe NMPU3HAKU, YCTAHABIMBATH B3aUMOCBSI3b C
JIPYTMMU TIOHATHSAMU), UCIOJB30BaTh MOHSATHS AJisi OOBSICHEHHs] OTICNIbHBIX (PAaKTOB U SIBICHUH,
BBHIOMpATh OCHOBAHMSI W KPUTEPUHM [UIA KIACCU(PHUKAIMM XUMHYECKHX BEIIECTB M XHUMHYECKHX
peakiuii, ycTaHaBIMBaTh MPUYMHHO-CIIECICTBEHHBIC CBSI3U MEXIYy OOBEKTaAMH H3Y4EHHUS, CTPOUTH
JIOTUYECKUE pacCyXKJeHus (MHIyKTHUBHBIC, JACAyKTHBHBbIC, MO AaHAJOTWH), JeNaTh BBIBOABI H
3aKITHOYECHUS;

YMEHHE MPUMEHATh B TIpoIlecce TIO3HAHUA TMOHATUS (IMpeIMEeTHble U MeTalpelIMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIC) MOJENIH, UCHOJIb3yeMble B XHUMHH, MPEe0OpPa3OBHIBATh IIUPOKO
MpPUMEHSIEMbIE B XHMHH MOJICJIbHBIC MPEACTaBICHUS — XUMHYECKHH 3HaK (CHUMBOJ JJIEMEHTA),
XUMHueckas (popmyna U ypaBHEHHUE XHMUYECKOM peakiuu — MpU peluIeHHH yueOHO-TI03HaBATEIbHBIX
3a/1a4, ¢ y4€TOM STHUX MOJIETBHBIX MPEACTABICHUN BBISBIATH U XapaKTEPU30BATh CYIIECTBEHHBIE
MPU3HAKHA M3Y9aeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB M XUMHUYECKHX PEAKIINi, BBISBIATH OOIIKe
3aKOHOMEPHOCTH, MPUUYMHHO-CIEACTBEHHbIE CBSI3M W IMPOTHUBOPEUUS] B H3Y4aeMBIX IpoLeccax |
SIBJICHUSIX.

ba3zoBble nccienoBarebCcKue 1eHCTBUA:

YMEHUE UCIOJIb30BaTh MOCTABJIEHHBIE BOMPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHUS, a TAKKE B
KaueCcTBE OCHOBBI JUIsI (DOPMHPOBAHHS THUIOTE3bI MO MPOBEPKE MPABUIBHOCTH BBICKA3BIBAEMBIX
CY)KJICHUM;



npuoOpeTeHne OmbITa MO IUIAHUPOBAHWIO, OPTaHU3AUH M IPOBEACHUIO YYCHUYECKHUX
9KCIEPUMEHTOB, YMEHHME HaOI0JaTh 3a XOJOM IIPOLIECCa, CAMOCTOSTENBHO MPOTHO3UPOBATH €ro
pe3ynbTar, (GopMyaHpoBaTh OOOOIIEHHS W BBIBOJABI 10 pPE3yJIbTaTaM IPOBEIEHHOTO OTIBITA,
WCCIICIOBAHUS, COCTABIISITh OTUET O MPOJICIaHHON paboTe.

Pa6ora ¢ undopmanmueii:

YMEHHE BBIOWpaTh, aHAIM3UPOBATH W MHTEPIPETUPOBATH UH(POPMAIUIO PA3IUIHBIX BUIOB U
dbopM mpencTaBieHUs, IOJNy4aeMyI0 M3 Ppa3HBIX HCTOYHHKOB (HAyYHO-TIOMYJISIpHAs JHMTEparypa
XUMHUYECKOTO COJIepKaHMs, CIPaBOYHbIC MOCOOMs, pecypchl MHTepHeTa), KpUTUYECKU OILICHHBATh
MIPOTHBOPEUUBYIO U HETOCTOBEPHYIO HHPOPMAIIHIO;

YMEHHE MPUMEHSTh PA3IUYHBIC METOJBI M 3alpoChl MPH IMOUCKE U 0TOOpe WHpopManuu u
COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOJUMBIX IS BBITIOJIHEHMs] YYEOHBIX W TO3HABATEIbHBIX 3aja4
ONpeNeNEHHOr0 TUIA, NPUOOpETeHHE OomnblTa B OOJACTH MCIOJIB30BaHUS HH(POPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTHH, OBJIAQJCHHUE KYyJbTYPOM AaKTUBHOTO WCIOJb30BAHUS PA3TUUHBIX
MOMCKOBBIX CHUCTEM, CAMOCTOSITEIIbHO BHIOMPATh ONTUMANIbHYIO (hOPMY MpecTaBlieHrus HHPOpMAIIN
U WUTIOCTPUPOBATH pellacMble 3aJladll HECJOXKHBIMU CXE€MaMH, JUarpaMMaMiu, APYyruMu (opmMamu
rpaguKd U UX KOMOUHAITUSIMU,

YMEHHE HCIOJIb30BaTh W AaHAJIW3UpPOBaTh B IIpolecce Y4eOHOW U  HCCIeA0BaTEIbCKOM
JEeSITeNbHOCTH MH(GOPMAIMIO O BJIMSHUU MPOMBIIIJIEHHOCTH, CEIbCKOTO XO34iCTBAa M TPaHCHOpTa Ha
COCTOSTHUE OKPYKAIOUIeH MPUPOTHON Cpelibl.

KoMMyHHKaTUBHBIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eCTBUS:

YMEHHUS 3aJ1aBaTh BOIPOCH! (B XOJI¢ nuanora u (WIM) AUCKYCCHH) IO CYIIECTBY O00CYXIaeMoit
TeMbI, (POPMYIUPOBATH CBOU MPEITIOKEHHS OTHOCUTEIHHO BBITIOJHEHUS ITPEATI0KEHHOM 3a1auH;

YMEHHUSI TPEJCTABIATh MOJYYCHHbIE PE3yJAbTaThl IMO3HABATENBHOW NIEATEIBHOCTH B YCTHBIX H
MMCBMEHHBIX TEKCTaX; JIeNaTh MPE3CHTALMI0 Pe3ybTaTOB BHIMOJHEHHUS XHUMHUYECKOrO 3KCIIEPUMEHTA
(JrabopaTopHOTO OIMBITa, JIAOOPATOPHOM PabOTHI MO HCCIAEAOBAHUIO CBOWCTB BEIIECTB, Y4eOHOTO
MPOEKTA);

yMEHHsI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHUKAMHM B COBMECTHOM II03HaBAaTEIbHOW U
HCCIIEIOBATENIbCKON JIEATEIbHOCTH MPHU PEIICHHH BO3HHUKAIOUIMX MpoOJieM Ha OCHOBE y4&éTa 0O0IIuX
WHTEPECOB M COIJIACOBaHMs MO3ULUN (0OCYyXIeHus, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMBI»,
KOOpJMHAIMS COBMECTHBIX JIEHCTBUMN, OMpENEIeHUe KPUTEPUEB IO OIEHKE KayecTBa BBINOJHEHHOU
paboTHI U ApyTHEe).

PeryasitTuBHble YHHBepPcaJbHble yUeOHbIE 1eliCTBHS:

YMEHHE CaMOCTOATENBHO OINpEeAesaTh LETU JeATEIbHOCTH, IUIAHUPOBATh, OCYIIECTBIATS,
KOHTPOJHUPOBATh U MPU HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO JESATENLHOCTH, BHIOMpaTh Hanbosee
s¢deKTUBHBIE CIOCOOBI pelIeHHUs y4EeOHBIX M MO3HABATENIbHBIX 3a7a4, CaMOCTOSITEIbHO COCTaBJIATH
WM KOPPEKTUPOBATh MPEUIOKEHHBIN alrOpUTM NEHCTBUII MpPH BBINOJTHEHMU 33JaHUN C y4ETOM
MOJIyueHHUsI HOBBIX 3HAHMA 00 H3ydaeMbIX OOBEKTaxX — BEUIECTBAX M pEaKIUsiX, OILICHUBATh
COOTBETCTBHUE IMOJYYEHHOTO pe3yabTaTa 3asBIIEHHOH 1€, YMEHHE UCIOJIb30BaTh M aHAIU3HPOBAThH
KOHTEKCTBI, TIpe/ijlaraeéMble B YCIIOBUU 3aJaHHIA.

MHNPEIMETHBIE PE3YJIbTATHBI

B cocraBe mpenMeTHBIX Ppe3ylIbTaTOB IO OCBOCHHIO O0O0S3aTENBHOTO  COJACPIKAHUA,
YCTaHOBJIEHHOTO  JaHHOW  (enepanpHO  pabodeid  mporpamMmol,  BBIIENSIOT:  OCBOEHHBIC
0Oy4aroUMMUCs HayYyHbIe 3HAHUS, YMEHHS U CIIOCOOBI JEHUCTBUH, crieruduyecKue il peIMeTHON
obmactu «XuUMHS», BHUIBI ACSITENLHOCTH TO TOJYYCHHIO HOBOTO 3HAHHUSA, €Tr0 WHTEPIPETAlUH,
MpeoOpa30BaHMIO U TPUMEHEHHUIO B PA3JIMYHBIX YI4E€OHBIX U HOBBIX CUTYAIIUSX.



K koHiy oOy4uenus B 8 kJiacce rnpeIMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTPaXaThb
c(OPMHUPOBAHHOCTh y O0OYYAIOIINXCS YMEHUI:

pacKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKHX IIOHSITHM: aToOM, MOJEKYyJa, XUMUYECKUU
3JIEMEHT, MPOCTOE BEILECTBO, CJIOKHOE BEIIECTBO, CMECh (OJHOPOAHAS U HEOAHOPOIHAS),
BAJICHTHOCTh, OTHOCHUTEJIbHAsI aTOMHasi M MOJICKYJISIpHAsh Macca, KOJIMYECTBO BEIECTBA,
MOJIb, MOJISIPHASI Macca, MaccoBasi J0JIsl XUMHUUECKOTO 3JIEMEHTa B COCIUHEHHUH, MOJISIPHBIN
00BEM, OKCH]I, KUCIIOTA, OCHOBAHHUE, COJIb, DIEKTPOOTPHULATEILHOCTh, CTEIICHb OKUCIICHHUS,
XUMUYECKas peakuus, KiIacCuPUKalus peakluil: peakiud COCTUHEHUs, pPEaKIUuu
pa3lioKEHUsI, PEaKIUM 3aMEIECHUs, PeaKIIMu OOMEHa, 3K30- M IHIOTEPMUUYECKUE PEaAKIINH,
TEIUIOBOM 3(PPEKT peakiuu, sapo aToMa, dJIEKTPOHHBIN CIIOW aroma, aTOMHas OpOWTab,
paguyc aTtoMa, XUMUYECKas CBs3b, MOJISIPHAS W HEMOJSPHAs KOBAJEHTHAsl CBSI3b, MOHHAs
CBSI3b, WOH, KAaTHOH, aHHMOH, pacTBOp, MaccoBas JIOJiI BemiecTBa (MPOICHTHAs
KOHLIEHTpAllKs) B PacTBOPE;

WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TOHSATUN U MPUMEHSITh 3TH TTOHSATHUS
MIPU OTIMCAaHUH BEIIECTB U UX MPEBPAIICHUI;

WCIIOJIb30BaTh XUMHYECKYI0 CHMBOJIMKY JIJISi COCTABJICHHS (POPMYJ BEIIECTB U YpaBHEHUU
XUMHUUYECKUX PEaKIIHil;

OTPENesATh BAJICEHTHOCTh aTOMOB DJIEMEHTOB B OWHApPHBIX COEAUHEHUSX, CTEICHBb
OKUCITICHUS DSJIEMEHTOB B OWHApHBIX COCJAMHCHMSX, TPUHAJICKHOCTh BEIIECTB K
omnpeneNEHHOMY KIIACcCy COCTMHEHUM 1o opMyiiaM, BUJ XUMUYECKON CBS3U (KOBAJICHTHAS
Y MOHHAs1) B HEOPTaHUYECKUX COCTMHECHUSIX;

packpsiBaTh cMbich [lepuoamdeckoro 3akona JI. M. MenneneeBa: AeMOHCTPUPOBATH
IMIOHUMAHHE MEPHOJUYECKOM 3aBUCHUMOCTH CBOMCTB XHMHMYECKHX JJIEMEHTOB OT HX
nojoxenus B Ilepuonnueckoil cucTeMe, 3aKOHOB COXPAHEHHMS MacChl BEIIECTB,
IIOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YYEHHUsI, 3aKOHAa ABOTaapo;

OTHCHIBATh M XapakTepu3oBaTh TabnnuHyto Gopmy Ileproanueckoit cucTeMbl XUMHUYECKUX
AJIEMEHTOB: paszNiMyaTh TMOHATHS «rjaBHas mnoArpynmna (A-rpymma)y ©u - «1mo0o4yHas
noarpynna (b-rpynna)», maneie u 60blIMe TEPUOIbI, COOTHOCUTH 0003HAYEHUS, KOTOPbIE
umetorcs B Tabmuue «llepuonmyeckas cucremMa Xumuueckux oiementoB [ .
MeneneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB
(coctaB U 3apdan sapa, oOliee YKciIo AIEKTPOHOB U pacHpelesieHne UX MO AIeKTPOHHBIM
CIIOSIM);

KJIACCU(PUIIMPOBATh XUMHUYECKUE DJIEMEHTHI, HEOPraHMYeCKHE BEIIECTBA, XHUMHYECKHE
peakiuu (Mo YUCIy ¥ COCTAaBY YYaCTBYIOUIUX B PEAKIIUU BEIIECTB, MO TEIUIOBOMY 3P EKTY);
XapaKkTepu30BaTh (OMUCHIBATh) OOILINE XUMUYECKUE CBOMCTBA BEIIECTB Pa3IMYHBIX KJIACCOB,
MOATBEPXK/asi OIMCAaHUE MPUMEpPaMU MOJIEKYJISIPHBIX YPaBHEHUW COOTBETCTBYIOLIUX
XUMUYECKUX PEAKIUH;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTM OT KX KAaue€CTBEHHOIO COCTaBa,
BO3MOKHOCTHU NTPOTEKAHUSI XMMUYECKUX MPEBPALLEHUN B PA3JIMYHBIX YCIOBUSX;

BBIYUCIIATH OTHOCUTEIbHYIO MOJIEKYJISIPHYIO U MOJIIPHYEO MacCChl BEILIECTB, MAaCCOBYIO JIOJIIO
XMUMHUYECKOTO AJIeMEHTa N0 (hopMylie COeIMHEHUs, MAaCCOBYIO JIOJIO BEIIECTBA B PacTBOpE,
MIPOBOJIUTH PACUYETHI [0 YPABHEHUIO XUMHYECKOUN peaKii;

MPUMEHSATh OCHOBHBIE ONEPAIlMM MBICIUTEIBLHON AESITENIbHOCTU — aHalu3 W CUHTE3,
CpaBHEHHME, OO0OOIIeHHE, CHCTEMAaTU3allMIo, KIaCCU(UKALNIO, BBISBICHHE MPUYUHHO-
CIE/ICTBEHHBIX CBSI3ed — JUIsl W3Y4YEHUs CBOMCTB BEIIECTB M XHWMHUYECKUX pEaKIUi,



€CTECTBEHHO-HAY4YHbIE METOJbl MO3HAHHUA — HAOIIOJECHHME, U3MEPEHHUE, MOJIEIUPOBAHUE,
9KCIIEPUMEHT (peaIbHbIA U MBICIICHHBIN);

ClleZIoBaTh ~ NpaBWJIaM  T[OJIb30BaHMUSA  XMMHUYECKOH mOCyno #  JabopaTOpHBIM
o0OpyJIOBaHMEM, a TaKkKe MpaBWjiaM OOpalleHUs C BEIIECTBAMU B COOTBETCTBUHU C
WHCTPYKUHUSMHU IO BBINOJHEHUIO Ja0OpaTOPHBIX XUMHUYECKHX OIBITOB IO MOJYYEHUIO U
COOMpaHUIO ra3000pa3HBIX BEMIECTB (BOJIOPO/Ia U KUCIOPOAA), IPUTOTOBICHUIO PACTBOPOB C
ONPENENIEHHON MacCOBOM J0JIEM pacTBOPEHHOIO BELIECTBA, IUIAHUPOBATh U MPOBOJUTH
XMUMHMUYECKHE SKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IIIEJI0UYEH U KUCIIOT € TIOMOLIBIO
MHIMKATOPOB (JJakMyc, (peHoIpTaaerH, METUIOPaHK U IpYTHe).

K koHIy oOyueHust B 9 kJiacce rnpeIMeTHBIE pe3yIbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaXaThb
c(OpPMHUPOBAHHOCTh Y OOYUAIOIINXCS YMEHUMN:

pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX TOHATUH: XUMHUYECKUH D3JIEMEHT, aroM,
MOJIEKYJIa, MOH, KaTHOH, aHWOH, IPOCTO€ BEUIECTBO, CJIOKHOE BEIECTBO, BAJIEHTHOCTD,
AJIEKTPOOTPHUILATENLHOCTD, CTENEHb OKHCIEHUS, XUMUYECKasl peaklMs, XUMUYecKasl CBS3b,
TEIoBOM 3(ddexkr peaknuu, MOJb, MOJSPHBIH O00BEM, pacTBOp, AIIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI,  AJIEKTPOJIUTUYECKAass  JUCCOIMAlMsl, peakuud HOHHOTO  OoOMeHa,
KaTajau3aTop, XHMHUYECKOE€ paBHOBecHe, oOpaTUMble U HEOOpaTUMBbIE peakiuH,
OKHCIIUTEIBHO-BOCCTAHOBUTEIIBHBIE PEAKIIMH, OKUCIIMTENb, BOCCTAHOBUTEND, OKUCICHUE U
BOCCTaHOBJIEHHE, AJJIOTPOIHUs, aM(POTEPHOCTb, XUMUYECKasi CBSA3b (KOBAJECHTHas, WOHHAs,
MeTajyin4yeckas), KpHCTaJUIMYecKash pemérka, KOppO3usi METaJulOB, CILJIaBbl, CKOPOCTb
XUMHUYECKOHN peaklnu, MpeaeabHo gonycrumas konueHrpanus [1/IK Bemectsa;
WJUTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XMMUYECKHUX IOHATUN U IPUMEHATH 3TH HNOHATHS
IIPY OIIMCAHUM BEIECTB U UX MPEBPAILCHUN;

UCIOJb30BaTh XUMUYECKYIO CUMBOJIMKY Ul COCTaBJIEHUs (OPMYJ BEIIECTB M ypaBHEHUI
XUMHUYECKUX PEaKIIHil;

ONPEACIATh BAJECHTHOCTh M CTENECHb OKHMCICHUS XMMHYECKUX DIIEMEHTOB B COCIUHEHMSIX
Pa3IMYHOIO COCTaBa, NIPHUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIACCY COCOUHEHHUH IO
¢dopmynaM, BHJ XHMHUYECKOH CBSI3M (KOBAJEHTHAs, MOHHAs, METaJUIM4ecKas) B
HEOPraHW4eCKUX COEIUHEHUSX, 3apsA] MOHA IO XUMHUYECKOW (opMmyie, XapakTep cpeipbl B
BOJHBIX PAaCTBOPAX HEOPraHMYECKUX COCIAMHEHUH, THUI KPUCTAJUIMYECKON PEIIETKU
KOHKPETHOTO BELIECTBA;

packpsiBath cMblca llepnoanueckoro 3axona [[. M. MenneneeBa u J€MOHCTPUPOBATH €0
[IOHMMAaHHE: OMUCHIBATh U XapaKTepu30BaTh TabmuuHyo ¢opmy [leproanyeckoit cuctembl
XMUMUYECKUX 3JIEMEHTOB: pa3jMyaTh IOHATHUSA «rJaBHas mnoxarpynna (A-rpynma)» u
«mobounas moxarpynna (b-rpynma)», Manble M OOJbIIME MEPHOABI, COOTHOCHUTH
0o0O3HaueHMs, KOTOpble HMEITCS B  IEPUOJAMYECKOM  Tabimuie, C  YUCIOBBIMHU
XapaKTepUCTUKAMHU CTPOCHMSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB M 3aps] sapa, oouiee
YHUCIO BJEKTPOHOB M paclpesielieHue UX MO 3EKTPOHHBIM CJ0sIM), OOBSCHATH OO0IIue
3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB JIEMEHTOB M MX COCIAMHEHUU B Ipeesax MalbIX
IIEPHOJIOB U IIaBHBIX NOATPYIII ¢ YYETOM CTPOEHUS UX aTOMOB;

KJIacCU(UIUPOBATh XUMHUECKHE DJIEMEHThl, HEOPraHMYECKHE BEIIEeCTBA, XUMHUYECKHUE
peaknuu (1Mo YMCIy U COCTaBy YYacTBYIOLIUX B PEAKIIMU BEIIECTB, MO TEIUIOBOMY 3(PQEKTY,
10 U3MEHEHHIO CTENeHEeH OKUCICHNS XUMUYECKHUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME U CrIeHU(PHUECKIE XUMUYECKUE CBOMCTBA MPOCTHIX U
CIIOXKHBIX BEIIECTB, IOATBEP)KJasi ONMCAHUE IPUMEpPAMU MOJIEKYJISIPHBIX M HOHHBIX
YPaBHEHUI COOTBETCTBYIOIUX XMMHUYECKUX PEAKIIM;



— COCTaBJIATb YPABHEHUS HJIEKTPOJUTUYECKON NHUCCOLMALMUA KHUCJIOT, LIEJIOYEe M COJEH,
MOJIHBIE M COKpalIEHHbIC YpAaBHEHHs pEakIHii HMOHHOTO OOMEHa, ypaBHEHHUS peakuuil,
MOATBEPXKIAIOLIUX CYIIECTBOBAaHUE TI'€HETUYECKOW CBS3M MEXJy BELIECTBAMH pa3IMYHbIX
KJIaCCOB;

— packpelBaThb  CYHUIHOCTb  OKHMCIUTEJIbHO-BOCCTAHOBUTENBHBIX  pEaKUUil  MOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OanaHca ITUX PEaKLUii;

— TIPOTrHO3MpOBAaTh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX CTPOEHHS, BO3MOXHOCTHU
MIPOTEKAHUSI XMMUUYECKUX MPEBPAILEHUI B PA3IMYHBIX YCIOBHUSX;

—  BBIUUCIATH OTHOCUTEJBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MaccChl BEIIECTB, MACCOBYIO JOJIIO
XMMMUYECKOTO 3JIEMEHTa 10 (POpMyJie COEIMHEHHUs, MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,
MIPOBOJUTH PACUEThI 10 YPABHEHUIO XUMUYECKOM peaKIiu;

— coOnroaTh npaBuia MOJb30BaHUS XMMHUECKOH MOCYA0N U J1abopaToOpHBIM 000PyI0BaHUEM,
a TaKKe MpaBuia OOpalleHHs] C BEIIECTBAMU B COOTBETCTBUU C HHCTPYKLIUSIMH IO
BBINIOJIHEHUIO JIAOOPATOPHBIX XMMHMYECKHUX ONBITOB MO TMOJYYEHUIO U COOMpaHUIO
ra3000pa3HbIX BEHIECTB (aMMHUaKa U YTJIEKHCIIOTO Ta3a);

— TPOBOJUTH pPEaKIUH, MOATBEPKJAIOIME KAYeCTBEHHBIM COCTaB pa3IUYHBIX BELIECTB:
pacro3HaBaTh OMBITHBIM MYTEM XJIOPHUA-, OpOMHII-, HOIUI-, KapOoHaT-, Pocdar-, cunmkar-,
cynabdar-, TUAPOKCHA-UOHBI, KAaTHOHbBI aMMOHHS U HMOHBl H3YYEHHBIX METalJIOB,
MPUCYTCTBYIOIIKE B BOAHBIX PACTBOPaX HEOPraHUYECKUX BEILECTB;

— TPUMEHATH OCHOBHBIE OIEpallMd MBICIUTEIBHOW [EATENbHOCTH — aHajJu3 M CHHTE3,
CpaBHEHME, 0000IIeHNEe, CUCTEMAaTH3alUIO, BBIABICHHE MPUUYMHHO-CIEACTBEHHBIX CBSI3EH —
JUISl U3YYEHHUS] CBOMCTB BEUIECTB M XMMHMYECKUX PEAKIMi, €CTECTBEHHO-HAyYHbIE METOJbI
Mo3HaHusi — HaOJIOAEHWe, H3MEpEeHUe, MOJCIMPOBAHUE, HKCIEPUMEHT (peajbHbld WU
MBICJICHHBIH ).

COJEP)KAHUE OBYYEHUA

8 KJIACC

IlepBoHavabLHBbIC XUMHYECKHE TOHATHUS

IIpenmer xumuu. Posb XuMHUM B JKU3HU 4YelloOBeKa. XUMHUS B CUCTEME HayK. Teia M BelecTBa.
dusnueckue CBOWCTBA BEIIECTB. ArperaTHoe cocTosHue BemiecTB. IloHsATHE 0 MeTogax MO3HaHMA B
xuMuu. Yucrele BemecTBa U cMecu. CriocoObl pasiesieHus: cMeceil.

ATOMBI M MOJIEKYJIBl. XUMUYECKUE 1eMeHTbl. CUMBOJIBI XUMUYECKUX 371eMeHTOB. [Ipocthie u
CJIO’KHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumnueckass (opMyia. BaleHTHOCTb aTOMOB XMMHMUYECKHX 3JIEMEHTOB. 3aKOH IOCTOSIHCTBA
cocrasa BeniecTB. OTHOCUTENbHAs aTOMHas Macca. OTHOCHUTENbHAs MOJIEKYJIsIpHas Macca. MaccoBas
J0JI1 XUMHUYECKOTO 3JIEMEHTA B COEIMHEHNUH.

KonunuectBo BemiectBa. Monb. MonspHas macca. B3auMocCBs3p KOJIMYECTBA, MACChl M 4HCIIA
CTPYKTYPHBIX €IUHMII BemiecTBa. Pacyérel mo popMynamMm XMMHYECKUX COETUHEHUH.

@uU3NYECKUE U XUMHUYECKHUE SBICHUSA. XUMHUECKas Peakuys U €€ MPU3HAKUA. 3aKOH COXPaHECHHUS
Macchl BelecTB. XUMHYeckHe ypaBHeHus. Kiaccudukanus XUMHUYECKHX peakuuil (coequHeHwus,
pas3ioKeHus, 3aMelieHns, OOMeHa).

Xumuueckuii IKcnepumenm:

3HAaKOMCTBO C XUMHUECKOM TMOCYyIo#, mpaBujamMu paboThl B JjabopaTopuu W HpUEMaMHU
oOparieHus ¢ 1abopaTOpHBIM 000pYAOBaHUEM, U3yUE€HHE U ONMCaHHE (PU3NUYECKUX CBOMCTB 00pa3oB



HEOPraHMYeCKUX BEIIECTB, HaOMoaeHne (U3ndecKkuX (TUIaBJICHUE BOCKA, TasHUE JIbJla, paCTUpaHUE
caxapa B CTYyIIKE€, KUIIEHUE M KOHJEHCAlUsl BOJbI) U XMMHUYECKHX (TOpPEHHME CBEYH, MPOKAIMBAHUE
MEHOW IPOBOJIOKH, B3aUMOJCHCTBUE MeJla C KUCJIOTOHM) sBJICHUM, HAOIIOACHHWE U OIMCAHUE
IIPU3HAKOB MPOTEKaHUs XUMHUYECKMX peakuuil (pa3jokeHHe caxapa, B3aUMOJCHCTBUE CEpHOU
KHUCJIOTBI € XJIOpUJoM Oapus, pasiioxkeHue ruapokcuga meau (ll) mpu HarpeBanuu, B3aumojeicTBue
xkene3a ¢ pactBopom cos Menu (1), m3ydenne cnocoOoB pas3aeseHust CMeCeii: ¢ TOMOIIbIO MarHuTa,
¢GwIbTpOBaHNE, BHIAPUBAHKE, TUCTUIUIALMSA, XpoMaTorpadus, MPOBEICHHE OYHUCTKH MOBAPEHHOMN
CONM, HAONIOJCHHE ¥ OIMCAaHHWE pPEe3yJAbTATOB TMPOBEICHUS OIBITA, WLIIOCTPUPYIOUIETO 3aKOH
COXPAHEHHUS MaCChl, CO3aHUE MOJIETEeH MOJIEKY (1IapOCTEPKHEBBIX).

Baskneiiuue npeacraBuTe/ M HEOPraHNYeCKMX BelleCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciopon — 37IeMEHT M MPOCTOE BELIECTBO.
Haxoxpaenue kuciopona B MpHUpoje, (U3NYECKHE W XUMHUYECKHE CBOMCTBA (pEakiUU TOPEHHS).
Oxcupapl. Ilpumenenne kucinopona. CrocoOGbl MoJydyeHUs KHUcIopojJa B Jjaboparopuu U
npoMsblieHHocTu.  KpyroBopoTr kucinopona B mpupoje. O30H — amioTpomnHass MoaupUKaLus
KHCJIOPO/1a.

TemoBoit 3ddekr xuMHUecKONW peakuuH, TEPMOXHMUYECKHUE YpaBHEHMs, OK30- U
SHIO0TEPMHUUECKHE peakuu. TOMIMBO: Yroiab U MeTaH. 3arpsa3HeHue BO3/1yXa, YCUJIeHHE TapHUKOBOTO
addexTa, pazpyiieHue 030HOBOTO CIIOSI.

Bonopon — anemeHnt u nmpoctoe BemiecTBo. HaxoxxaeHue Bojopoda B MpUpoje, PU3NYECKUE U
XMUMHYECKHE CBOMCTBA, MPUMEHEHHE, CLIOCOObI MonydyeHus. Kucaotel u conu.

MoutsipHblii 00BEM ra3oB. Pacu€Thl Mo XUMHUYECKUM ypaBHEHUSIM.

duznyeckue CcBoiicTBa BoAbl. Boma kak pactBoputens. PactBopel. HacklieHHble u
HEHACBIIIEHHbIE PAacTBOpBL. PacTBOpHMOCTh BemiecTB B BoJe. MaccoBasi 10Jis1 BELIECTBA B PacTBOPE.
Xumuyeckue cBoicTtBa Bonbl. OcHOBaHus. Poib pacTBOpOB B MNPUPOJIE M B KU3HU 4YEJIOBEKA.
KpyroBopoT Bozibl B ipupofe. 3arpsi3HeHrne NpupoAHbIX BoJ. OXpaHa U OYMCTKA PUPOIHBIX BOI.

Knaccudukanus Heopranmyeckux coeamHeHuil. Oxcunpl.  Kiaccudukanus — OKCHaoB:
cosieoOpa3ymomiue (OCHOBHbIE, KUCIOTHBIe, aMdoTepHble) U HecoseoOpasyromue. HomeHknaTypa
OoKcHJI0B. DU3NUYECKUEe U XUMUYECKHUE CBOKCTBA OKCHIOB. [lomydyeHne okcuaos.

OcHoBanus. Knaccudukauuss ocHoBaHUWI: IIETOYM W HEPACTBOPUMBIE  OCHOBAHUAL
Homenknarypa ocHoBanuii. @u3nyeckue M XUMHUYECKHE CBOWcTBa OcCHOBaHuUU. Ilosryduenue
OCHOBaHUH.

Kucnotel. Knaccudukamus kucnor. Homenknarypa kucinor. Dusmyeckue M XUMHUYECKUE
cBoiicTBa KuCOT. Pan akrusHoctu metaiuioB H. H. bekerosa. [lonyuenue Kucior.

Comu. Homenknatypa cosieil. @u3nueckue 1 XuMH4yeckue cBoiicta cosieid. [losyuenne comneit.

['eneTnueckas CBSI3b MKy KJIaCCAMH HEOPTraHUYECKUX COEIUHEHUMN.

Xumuueckuii Ixcnepumenm:

KaueCTBEHHOE OIMpeJeNieHue COJEp)KaHusl KHUCIOpoJa B BO3AyXe, IMOJIyd€HUE, COOMpaHue,
pacrmo3HaBaHME U HW3YYEHHE CBOWMCTB KHCIOpOJa, HAONIOJIEHUE B3aUMOJCUCTBUSL BEIIECTB C
KHACJIOPOJOM U YCJIOBHUS BO3HHUKHOBEHHS W TMpEKpallleHUs TopeHus (mokapa), O3HaKOMJIEHHE C
o0Opa3laMu OKCHJOB M ONHCAaHHE UX CBOWCTB, MOJydeHHE, cOOMpaHME, paclio3HaBaHUE M U3y4CHHE
CBOMCTB BoOJOpoja (ropeHue), B3aumoieicTBue Bojopona c okcugoM wmeau (Il) (Bo3moxHO
UCIOJb30BAHUE BHJIEOMATEpUANOB), HaOMIONEeHUEe O00pa3loB BEIIECTB KOJWYECTBOM | MOJIb,
UCClieIoOBaHNE OCOOCHHOCTEH pacTBOPEHHUS BEILECTB C PA3JIMYHON pacTBOPUMOCTBIO, IIPUTOTOBJIEHUE
pacTBOPOB C ONPEACIEHHON MACcCOBOW [JOJIEM pacTBOPEHHOIO BEIIECTBA, B3aWMOJICUCTBUE BOJBI C
MeTaJulaMu (HaTpueM M KaibliieM) (BO3MOKHO MCIIOJIb30BAaHHE BHIEOMATEPHUAIOB), HCCIEIOBaHUE
0o0pa3lloB HEOPraHMYECKUX BEIIECTB pPAa3JIMYHbIX KIAcCOB, HAOIIOJEHUE W3MEHEHHsI OKpacKH



MHIUKAaTOPOB B pacTBOpax KUCIOT M IeJouel, u3yueHue B3zaumozenctus okcuaa menu (ll) c
pacTBOpPOM CEPHOl KHCJIOTBHI, KHUCJIOT € METaJlIaMH, pPEaKUUi HeHTpanu3anuy, I[OIydYeHHUe
HEpPACTBOPUMBIX OCHOBAaHHM, BBITECHEHHME OJIHOTO MeETajla APYTMM H3 PacTBOPA COJIM, PELICHHE
3KCIEPUMEHTAIBHBIX 3a7a4 M0 TeMe «BaxkHeNme Ki1acchl HEOPraH MUECKUX COCTUHEHUIN.

IMepuoguveckuii 3akon u Ilepuoamyeckass cucrema xuMu4YecKux 3iaemenros /. H.
MenneneeBa. CrpoeHune aToMoB. XuMHYecKasi CBfi3b. OKHCIMTEJbHO-BOCCTAHOBHTE/bHBIE
peakuuu

[lepBple MONBITKM KIAaCCU(PUKAIUU XMUMHUYECKUX 3yieMeHTOB. [loHsTHe O rpymnmax CXOIHBIX
2JIEMEHTOB (ILLEJOYHbIE U ILEJOYHO3EMENIbHbIE METaJlIbl, TaJIOT€Hbl, UHEPTHBIE Tra3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOTEPHbIE OKCHIBI U TUAPOKCHUJIBI.

[Tepnoanueckuit 3akoH. Ilepuonnueckas cucrema xumuyeckux iemeHToB [[. Y. Menneneesa.
Kopotkonepuoanast u qnuHHonepuoanast Gopmsl Ileprogudeckoil cucTeMbl XMMHUECKUX 3JIEMEHTOB
J. U. Menneneesa. Ilepuoasl m rpynnbl. PHU3MYECKUH CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB
NepHuoJia ¥ rPpyIIbl AJIEMEHTa.

Crpoenne atomoB. CocTtaB aToMHBIX siaep. M3orombl. OnexTpoHbl. CTpoeHHE JIEKTPOHHBIX
000710ueKk aToMOB TepBhIX 20 XuMHYecKuX memMeHToB [leproanyeckoit cuctemsr . 1. Menneneena.
XapakTepucTUKa XHMHYECKOTO JIEMEHTa MO ero noJiokeHuto B llepuommueckoi cucreme [I. U.
Menneneesa.

3aKOHOMEPHOCTH HU3MEHEHHUsl pajuyca aTOMOB XHUMHYECKHX JJIEMEHTOB, METAJUIMYECKUX H
HEMETATTNYECKUX CBOMCTB MO rpyniam U Mepuoiam.

3nauenue Ilepuoanueckoro 3akoHa u [leproauueckoil CUCTEMbl XUMUYECKUX AJIEMEHTOB IS
pa3BUTHs Hayku U ipakTuku. [[. . MeHneneeB — yd4€HbIN U rpaJaHuH.

Xumunyeckas cBa3b. KoBajeHTHas (MoJispHAs U HEMOJIIpHAs) CBSA3b. DIIEKTPOOTPULIATEIHHOCTh
XUMHUYECKUX JIEMEHTOB. MIOHHas CBS3b.

Crenenp okucieHus. OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. [Ipoueccsl okucineHus u
BOCCTAaHOBJIEHUA. OKUCIUTEIN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

M3y4yeHue oOpas3lOB BEIIECTB METAJIOB U HEMETAJUIOB, B3aUMOJICHCTBUE THAPOKCHAA IIMHKA C
pacTBOpaMu KHUCJIOT U IIEJ0YEH, MPOBEICHUE OIBITOB, WILTFOCTPUPYIOIUX IIPUMEPbl OKACIUTEIBHO -
BOCCTaHOBUTEJIbHBIX peakiuil (ropeHne, peakliuy pa3ioKeHHsl, COeIMHEHNUS).

Meosrcnpeomemmnie ceasu

Peanuzanus MexnpenMeTHBIX CBSI3€M NMPU M3YYEHUM XMMHH B 8 KIIaCcCe OCYLIECTBIISETCS 4epes3
UCIOJIb30BAHME KaK OOMIMX €CTeCTBEHHO-HAYYHBIX TOHSTUN, TaK W TOHSATUH, SBISIOUIUXCS
CUCTEMHBIMU I OTAEJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.

OO1ue ecTecTBEHHO-HAy4YHbIE MOHATHS: HAYYHBIA (PaKT, TUNOTE3a, TEOPUs, 3aKOH, aHaJM3,
CUHTE3, KIacCU(pHUKaAIus, IEPUOAUYHOCTb, HAOIIOIEHUE, IKCIEPUMEHT, MOJICIUPOBAHUE, NU3MEPEHNE,
MO/I€b, SIBJICHUE.

®usuka: wmaTepus, aroM, JJEKTPOH, NPOTOH, HEWUTPOH, MOH, HYKIHJ, H30TOMbI,
PalMOaKTUBHOCTb, MOJIEKYJIA, SJEKTPUUECKUH 3aps]], BELIECTBO, TEJIO, 00bEM, arperaTHOe COCTOSIHUE
BEIIIECTBA, ra3, GU3NUECKUE BETUUNHBI, €TUHHUIIBI HU3MEPEHUs, KOCMOC, TUIaHEThI, 3BE3/1bl, COJHIIE.

buonorus: dorocunrtes, npixanue, ouocdepa.

I'eorpadus: armocdepa, rumpocdepa, MUHEpabl, TOPHbIE MOPOJbI, MOJE3HbIE HCKOMAeMBbIe,
TOIUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMH4YeCKas peaKkIus



IIepnognueckuit 3akoH. Ilepuonnueckas cucrema xumuyeckux uiemeHToB [[. Y. Menneneesa.
Crpoenue aroMoB. 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB XUMHYECKHUX 3JIEMEHTOB IMEPBBIX TPEX
MEPUOJOB, KallUsl, KaIbIUS W UX COCJUHEHUH B COOTBETCTBUU C IOJIO)KEHHUEM OJIIEMEHTOB B
[Tepuoanueckoi cucTeMe U CTPOEHUEM HX aTOMOB.

Crtpoenue BelecTBa: BUAbl XUMUYECKOMN CBSI3U. THIBI KPUCTALTUYECKUX PEIIETOK, 3aBUCUMOCTh
CBOWCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKONU PEIIETKU U BUIA XUMUYECKOW CBSI3H.

Krnaccudukanus 1 HOMEHKIaTypa HEOPraHMYECKUX BEIIECTB. XUMUYCCKUE CBOMCTBA BEIECTB,
OTHOCSIIIUXCS K Pa3ju4yHbIM KJIaccaM HEOPraHMYeCKHX COCJIMHEHHM, TeHeTHYeCKas CBs3b
HEOPraHMYeCKUX BEIECTB.

Krnaccudukanuss XUMHUYECKHX pEaKIUid 10 pa3IuYHbIM TpH3HAKaM (TI0 YUCIy U COCTaBY
YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, MO TETUIOBOMY 3(PQeKTy, M0 M3MEHEHHUIO CTENIEHEH OKUCIICHHS
XUMUYECKUX DJIEMEHTOB, M0 OOpPAaTUMOCTH, TI0 YYAaCTHUIO KaTaiu3aTopa). DK30- U DHIOTEPMUUYECKUE
peaKkify, TePMOXUMHUYECKUE YPAaBHECHHUS.

[lonsiTne o ckopoctu xumuueckod peakuuu. [loHsTHe 00 0O0paTHMMBIX M HEOOPATUMBIX
XUMUYECKUX peakiusix. [IoHsITHE O TOMOTEHHBIX U TeTePOTreHHBIX peakuusx. [loHsThe o kaTammse.
[Tonatue o xumudeckoM paBHOBecHU. DAKTOPHI, BIHSIONINE HA CKOPOCTh XMMHUYECKOW pPEaKIuu U
MOJIOKEHUE XUMUYECKOTO PAaBHOBECHS.

OKHCIIUTENTFHO-BOCCTAHOBUTENBHBIC ~ PEAKIMU,  JJIEKTPOHHBIH  OajaHC  OKUCIUTENIBHO-
BOCCTaHOBUTEJIbHOW peakiuu. CocTaBieHue YpaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PeaKIIUi
C MCIOJIb30BAaHUEM METOa SJIEKTPOHHOTO OaaHca.

Teopust AMEKTPOIUTUYECKON UCCOIMAIANA. JNEKTPOJIUTHI W HEIIEKTPONHUTH. KaTHOHBI,
aHUMOHBI. MexXaHW3M AMCCOLMAIMKM BEIIECTB C PA3MYHBIMU BHJIAMH XUMH4YECKOH cBsi3U. CTeneHb
nuccounanuu. CUbHbIE U c1a0ble 37eKTPOJIUTHI.

Peakiun wmoHHOro oOOMeHa. YCIOBUS TPOTEKAHUS PEAKIMid HOHHOTO OOMEHa, TOJHBIC |
COKpaIllEHHbIE HWOHHBIE YypaBHEHUsA peakiuil. CBOWCTBAa KHUCJIOT, OCHOBaHUW W COJIEd B CBETE
MIPEACTABICHUIN 00 2JEKTPOJMTHICCKON Aucconmanii. KauecTBeHHbIe peakiiuu Ha HOHBIL. [loHsTHE 0
TUJIPOJIU3E COJICH.

Xumuueckuii IKcnepumenm:

03HAaKOMIJIEHHE C MOJEIISIMU KPUCTAJUINYECKUX PEIIETOK HEOPraHUYECKUX BEIIECTB — METAIOB
U HeMeTauioB (Tpadura M anmasa), CIOXKHBIX BEIIECTB (XJIopula HATpHs), HCCICAOBAHHE
3aBUCHUMOCTU CKOPOCTH XMMHUYECKON PEaKIMH OT BO3ACUCTBUS Pa3iIMyYHBIX (aKTOPOB, HCCIEIOBAHUE
ANEKTPONPOBOJHOCTA PACTBOPOB BELIECTB, IPOLECCAa JUCCOLMALMU KHUCIOT, IIEJo4Yed W coJiei
(BO3MOKHO HCHOJIBb30BaHUE BUICO MATEpUajoOB), MIPOBEACHHUE OMBITOB, WLTIOCTPUPYIOIIUX TPU3HAKU
MPOTEKAaHUs peakluuii HOHHOTO oOMeHa (0O0pa3oBaHUE OCa/Ka, BBIACICHUE Ta3a, 00pa30BaHUE BOJBI),
OTBITOB, WUIIOCTPUPYIOIINX MPUMEPHl OKHUCIUTEIHbHO-BOCCTAHOBUTENBHBIX peakiuii (TopeHue,
peaKiuu pasloKEHHUs, COCAUHEHHUS), pACIO3HABAaHHE HEOPraHMYECKHX BEIIECTB C IOMOIIBIO
KaueCTBEHHBIX PEAKIMI HAa NOHBI, PEIICHUE 3KCIIEPUMEHTAIbHBIX 3a/a4.

HeMeTasibl M UX COeAUHEHUS

OOmas xapakTepucTuka raaoreHoB. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE CTEIEeHU
okucinenus. CTpoeHHe U (PHU3UYECKHE CBOMCTBA MPOCTBIX BEIIECTB — TaJOreHOB. XWMHUYECKHE
CBOMCTBa Ha TMpuMepe Xxiopa (B3auUMOJACHCTBHE C MeTalJlaMH, HEMeTalUlaMH, IIeJI0YaMH).
XnopoBogopoa. CoJisiHast KUCI0Ta, XUMUYECKHE CBOMCTBA, MOJIyYeHUE, MpUMEeHeHue. JlelicTere xiopa
U XJIOPOBOJIOPOJa HA OPraHU3M 4elnoBeKa. BaxkHelme XJI0puibl M X HaXO0KJIEHUE B IPUPOJIE.

O6mas xapaktepuctuka dmeMeHTOB VIA-rpynmel.  OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHn okucneHus. CTpoeHue u (Gru3nuecKre CBOMCTBA MPOCTHIX BEUIECTB — KUCIOPOAa
U cepbl. ANIOTpOmMHBIE MOAU(UKAIMM KHUCIOpPOAa M Cepbl. XHMHUYECKHE CBOMCTBA CEpBI.



CepoBonioposi, cTpoeHHe, (PU3MUECKHE U XUMHUYECKHE CBOMCTBAa. OKCHUIBI CEphl KaK NMPeICTaBUTEIH
KACIOTHBIX OKcuAoB. CepHas KHCIOTa, (U3MUECKHE U XHMMHUYECKHe CBOiicTBa (oOmme Kak
MPECTaBUTENS KJacca KUCIOT M crenu(uyueckue). XUMHUYECKHE PEaKIMHU, JIe)Kallhie B OCHOBE
IIPOMBIIIJIEHHOTO cII0co0a MoIy4eHUs cepHOM KucioThl. [Ipumenenue cepHoil kuciaotel. Conu cepHO
KHCJIOTHI, KAUeCTBEHHAs Peaklus Ha cyabdar-uoH. HaxoxkaeHune cepsl U e€ cOeMHeHUI B TPUpPOJIE.
XUMUYECKOE 3arpsi3HEHUE OKPYXKAIOIIe cpeabl COEOUHEHUSIMH Ccepbl (KUCJIOTHBIE JOXKH,
3arps3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €0 MPEJ0TBPAILCHHS.

OO0mas xapakrepucTuka 31eMeHToB VA-Tpymmbl. OCOOCHHOCTH CTPOCHHS AaTOMOB, XapaKTEPHBIE
CTENEHU OKHCIEHHUS. A30T, pacIpOoCTpaHEHUE B MPHUpPOAE, (PU3MUECKHEe M XUMHUYECKHE CBOMCTBA.
KpyroBopoT a3ora B mpupoae. AMMHAK, €ro (pu3HUeCKHe M XMMHUYECKHE CBOWCTBA, MOJIYYECHHE U
npuMeHeHne. Coau aMMOHUS, WX (U3NYECKHe M XUMUYECKHUEe CBOWCTBa, MpuMeHeHne. KauecTBeHHas
peaknus Ha MOHBI aMMOHUS. A30THasi KUCIIOTa, €€ ToaydeHue, Gu3ndeckne U XMMHUYECKHE CBOICTBA
(oOmme Kak MpeacTaBUTENS Kiacca KUCIOT U crnenuduieckue). Mcnonp30BaHne HUTPATOB M COJIEH
aMMOHUSI B Ka4eCTBE MHHEPAIbHBIX YIOOpeHHMH. XMMHYECKOe 3arps3HEHHE OKPYKAIoUIeH Ccpesbl
COEIMHEHUSIMU a30Ta (KUCJIOTHBIE MOKIM, 3arpsA3HEHHE BO3/yXa, NMouBbl U BOJOEMOB). Ddocdop,
ajutoTpornHbie Moaudukanuu docdopa, puznueckne u xumudeckue cpoiictea. Oxcua dpochopa (V) u
dbocdhopHas kucnora, GuNUECKre U XUMUUECKHE CBOWCTBA, TosryueHue. Mcnonp3oBanue ¢ocdaToB B
Ka4eCcTBE MUHEPATbHBIX YI0O0PSHH.

OO6mas xapakrepuctuka dneMeHToB |VA-rpynmbl. OCOOGEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTENEHU OKUCICHHS. YTJepoJ, aUIOTPOINHble MOJIM(UKALNU, PACHpPOCTPAHEHUE B
npupojie, pusznyueckue M XUMHUYECKHE CBOWCTBA. AzcopOmus. KpyroBopoT yriepoma B mpupoje.
Oxcuapl yrieponaa, ux (U3MYECKHME W XUMHUYECKHE CBOIICTBa, JEWCTBHE Ha KUBbIE OPraHU3MBI,
MOJIydeHHE W TPUMEHEHHE. DKOJOTHYECKHE MpoOIeMbl, CBs3aHHbIe ¢ okcuaoM yriepoma (1V),
TUI0TE3a rI00abHOTO MOTEIJICHUS KJIUMaTa, MapHUKOBBINA 3((eKT. YrosibHasg KUCIOTa U €€ COJU, UX
¢usznueckue M XUMHYECKHE CBOIICTBa, MOJydeHHWE M MpuMeHeHue. KauecTBeHHas peakius Ha
KkapOoHaT-uoHbI. Mcmosib30BaHne KapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIUIEHHOCTH U CEIIbCKOM
XO35HCTBE.

[lepBoHauanbHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBaX Kak O COCIMHEHUSX yriepona (MeTaH,
9TaH, OJTWUJICH, AaleTWIEH, JTaHOJ, TJMIEPUH, YKCycHas Kuciorta). [IpupoaHble HCTOUYHUKU
YTJIEBOJIOPOJIOB (YTroJib, MPUPOIHBIN ra3, HEPTh), MPOAYKTH UX mepepadoTku (OCH3MH), UX pPOJb B
ObITY U IPOMBILITIEHHOCTH. [ToHsATHE 0 OMOTOrHUecKH Ba)XKHBIX BEILIECTBAX: JKHUpaX, OeiKax, yrieBojax
— W UX POJM B JKM3HHM ueJoBeKka. MarepuaabHOE €JMHCTBO OPraHMYECKUX M HEOPraHWYeCKHX
COEIMHEHU.

Kpemuuii, ero ¢usnueckue u XuMU4eckre CBOMCTBA, MmotyuyeHue u npumeHeHue. CoelnHeHHUs
KpemMHusi B mpupojae. Ob6mue npencrasienus o6 okcuae kpemuus (IV) u KpeMHHEBOW KHCIOTE.
CunukaThl, UX UCHOJB30BaHUE B OBITY, B IPOMBIIUICHHOCTH. BaxkHeiine CTpouTeNbHbIE MaTepUaIIb:
KepaMHuKa, CTeKJo, IIeMEHT, OeToH, xene300eToH. I[IpoGieMbl 06e30mMacHOr0 HMCHOJB30BaHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B MOBCEAHEBHOMN KU3HH.

Xumuueckuii IKcnepumenm:

u3yuyeHre oO0pa3loB HEOPraHWYECKHX BEIEeCTB, CBOWCTB COJSIHOM KHUCIOTBI, TPOBEICHUE
KaueCTBEHHBIX pPEaKIUil Ha XJIOPUA-UOHBl M HAONIOJCHHE NPU3HAKOB HX MPOTEKAHUS, OTBITHI,
oTpakarolye (QHU3MUECKHe W XHUMHMUYECKHE CBOWCTBA TaJloT€HOB M HUX COEAMHEHUH (BO3MOXKHO
UCTOJb30BAHUE BHUAEOMATEPHUAIOB), O3HAKOMJICHHME ¢ OOpa3laMu XJOPUAOB (TaJIOTEHUJIOB),
O3HaKOMJIEHHE ¢ oOpa3mamMu ceppl M €€ COeIMHEHMSIMH (BO3MOYKHO  HCIOJIb30BaHHUE
BUJICOMATepUalioB),  HaOmOJeHWe  mpouecca  oOyriuMBaHUS —~ caxapa  NOJ  JelcTBUEM
KOHIICHTPUPOBAHHOW CEpHOW KHUCIIOTHI, H3y4yeHHEe XHMHYECKHUX CBOMCTB pa30aBICHHOW CepHOU



KHUCITIOTBI, TPOBEJCHHE KAYECTBCHHOW peaknuu Ha cyabdaT-uoH W HaAOMIOJCHHWE TNpU3HAKa ¢
NPOTEKaHMs], O3HAKOMJICHHE C (PU3MYECKMMM CBOWMCTBaMHU a30Ta, (ochopa M UX COCTUHEHUH
(BO3MOXXKHO HCIOJIB30BAaHKUE BHJICOMATEPUANIOB), OOpasliaMu a30THBIX U (HOCPOPHBIX YHOOpEHHIA,
MOJIy4eHHUe, cOOMpaHue, paclo3HaBaHUE M W3YYCHHE CBOWMCTB aMMHUaKa, MPOBEICHUE KAaYeCTBEHHBIX
peaknuii Ha HOH aMMOHUS U (pocdaT-MOH U M3ydeHUE MPHU3HAKOB WX MPOTEKAHUS, B3aMMOJICHCTBHE
KOHIICHTPUPOBAHHOW a30THOM KHCIIOTHI C MeAbI0 (BO3MOXKHO HCIOJIB30BAaHUE BHUICOMATEPUATIOB),
W3YYCHHE MOJCNIel KPUCTAIUTMYECKHX pEmETOK anMasa, rpadura, dymiepeHa, 03HAKOMIICHHE C
MPOIIECCOM  afcOpOLMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U yCTPOMCTBOM
MPOTHBOTra3a, MOJy4YeHHE, COOMpaHHE, pAClO3HABAaHUE W H3yYE€HHWE CBOWCTB YIJICKUCIIOTO Tas3a,
MPOBEACHUE KAYECTBEHHBIX pEaKlUid Ha KapOOHAT W CHJIMKAT-UOHBI U HM3y4EHHWE MPHU3HAKOB HX
MPOTEKaHUs, O3HAKOMJIEHHE C  TPOAYKIMEH  CHIMKATHOW  MPOMBIILIIEHHOCTH,  pelIeHUE
AKCIIEPUMEHTAIIbHBIX 3a7a4 10 TeMe «BakHele HeMeTauTbl U UX COSTUHEHUS.

MeTaJiibl M X COEIMHEHUS

OO6mrast xapakTEepUCTHUKA XUMHUUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAaHWHU UX IOJIOKEHHUS B
[Tepuoanueckoit cucreme xummuueckux aemeHToB [I. . MennaeneeBa u ctpoenus atomoB. CTpoeHHe
MeTaJUIOB. MeTaimnyecKkas CBsA3b U METALTNYECKAs KPUCTAIUINYECKAsT PEMIETKA. DIEKTPOXUMUUECKUAN
psAn HanpsDKeHUH MeTaioB. Du3WUecKre W XUMHUYECKHe CBOMCTBa MeTayuioB. OOmme crocoObl
noxydeHus: MetayioB. [loHATHE O KOPPO3UM METAIIIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOPPO3HUH.
Crnassl (cTanb, Yyr'yH, JIOPAIIOMUHHM, OpOH3a) U UX IPUMEHEHHUE B OBITY U IPOMBIIIJIEHHOCTH.

[[lenounble MeTaiuibl: MOJOKeHUE B [lepuoandeckor cucteme XUMHUYECKUX anemeHToB J[. .
MenneneeBa, CTpoeHHE X aTOMOB, HaxOoXJeHUE B mpupojse. dusndeckne ' XUMHUUECKHE CBOMCTBA
(Ha mpumepe HaTpus U Kanus). OKCUAbl U TUAPOKCUIBI HATpusd U Kanus. [IpumeHeHHe mIienoyHbIX
METAJIJIOB ¥ UX COCIUHEHUN.

[[lenoyHo3eMeNnbHBIE META/UIBl MarHUi W Kaiblui: mosioxkeHue B llepumomnueckoit cucreme
xuMuueckux sieMeHToB [[. M. MengeneeBa, CTpoeHHME HX aTOMOB, HAaXOXKJICHHE B MPHUPOJIE.
dusndeckrue U XMMUYECKHE CBOMCTBA MarHusl M Kaiblus. BakHelmme coeqnHeHns Kby (OKCHUT,
TUAPOKCHU, coiin). KECTKOCTH BOJBI U CIIOCOOBI €€ yCTpaHEeHHUS.

AmomuHuil: nonoxenue B llepuoanueckoit cucteme xumMuueckux snemeHtoB [, .
MenneneeBa, CTpoeHHE aToMma, HaxoXJAeHUE B Mpupoae. DPu3nMUeckre U XUMHUYECKHE CBONCTBA
amoMuHMs. AM(OTEpHbIE CBOWCTBA OKCH/IA U THUIPOKCH]IA ATFOMUHHSL.

Keneszo: nosoxenue B Ileproanueckoit cucteMe xumuuyeckux sineMeHToB J[. Y. Menneneena,
CTpOEHHE aToMa, HaxOXkJAeHue B mpupoje. OPusznueckue U XUMUYECKHe CBOWCTBa xeneza. OKCuupl,
ruapokcuabl u conu xenesa (1) u sxenesa (111), ux cocras, cBoiicTBa u moyryueHue.

Xumuueckuil Ikcnepumenm:

O3HAaKOMJIEHHE ¢ O0pa3llaMH METaUIOB U CIUIAaBOB, UX (U3NYECKUMHU CBOICTBAMH, H3y4CHHE
pE3yNbTaTOB KOPPO3UH METAJUIOB (BO3MOJKHO HCIIOJIb30BAaHHE BHAEOMATEPUANIOB), O0COOEHHOCTEH
B3aUMO/ICHCTBUS OKCHUJIA KAJIbLIMUS U HATPUsI C BOJIOM (BO3MOYKHO MCIOJIH30BAaHUE BHICOMATEPUAIIOB),
UCCIIEIOBAaHUE CBOMCTB JKECTKOW BOJBI, MpoOIlecCa TOPEHUs Keie3a B KHUCIOpoAe (BO3MOXKHO
WCIIOJb30BAHUE BHUAEOMATEPUAIOB), IMPU3HAKOB IMPOTEKAaHUs KAuYE€CTBEHHBIX pPEaKUWd Ha HOHBI:
MarHus, KaJablns, aTIOMUHNS, IIUHKA, jkene3a (11) u xenesza (111), meau (1), HabmroneHre U onucaHue
MPOLIECCOB OKpAITMBaHUS TUIAMEHM MOHAMH HATpHs, Kajdus U KaibIHs (BO3MOXHO HCIIOJIb30BAHHE
BHJICOMATEPUANIOB), HCCIeI0BaHUE aM(pOTEPHBIX CBOWCTB THAPOKCHIA AIIOMHHHS M THAPOKCHIA
LIMHKA, peIIEHUE SKCIIEPUMEHTAJIbHBIX 33/1a4 10 TeMe «BajkHelllne MeTallibl U UX COEIMHEHUD.

XuMHuA U OKPY:KaOLIAs cpeaa

BemectBa u martepuanbl B IOBCEIHEBHOM >KM3HM 4YelOBEeKa. be30macHoe UCIoJb30BaHUE
BEIIECTB M XUMUYECKHX peakiuii B ObITy. [lepBas mOMOIIb MPU XUMUYECKUX 05KOTaX M OTPABIICHUSX.



XUMHYECKOE 3arpsi3HEHHE OKpYXKaroulehd cpeabl (MpeaesbHas JIOMyCTUMas KOHIUEHTpalus
BemecTs, nanee — [1JIK). Posb xuMuu B penieHuu SK0JI0THIECKIX TTPOOIIeM.

Xumuueckuii IKcnepumenm:

u3ydeHre oopas3oB MaTepHaIOB (CTEKIIO, CINIAaBBI METAJUIOB, TOJIMMEPHBIE MATEPHAJIBI ).

Meoswcnpeomemmoie ceasu

Peanuzarust MeXIpeIMETHBIX CBSI3€H MPU M3YYCHUH XUMHUH B 9 Kilacce OCYIIECTBIISIETCS Yepes
WCIIOJIb30BAHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TOHSATHH, TaK M TOHSATUH, SBJISIOMIUXCS
CHUCTEMHBIMU IS OTACJIBHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOTO IUKIIA.

OO0mue ecTeCTBEHHO-HAyYHbIE TOHSATHSA: HAy4YHBIN (DaKkT, TUIoTe3a, 3aKOH, TEOpHSs, aHaJM3,
CUHTE3, KJacCU(pUKaLus, IEPUOAUYHOCTb, HAONII0IEHUE, IKCIEPUMEHT, MOJIEIUPOBAaHUE, U3MEPEHHE,
MO/IEJNb, SIBJICHHE, MAPHUKOBBIN 3((DEKT, TEXHOIOTHS, MaTEpPHUAIIBI.

®dusnka: wMaTepus, aroMm, OJJEKTPOH, TMPOTOH, HEWUTPOH, WOH, HYKIHA, HU30TOIbI,
PaIMOaKTUBHOCTh, MOJIEKYJA, AJIEKTPUUECKUHN 3apsij, MPOBOJHUKH, MOJTYIPOBOJIHUKH, TUIICKTPHUKH,
(OTOR/IEMEHT, BEIEeCTBO, Telo, OOBEM, arperaTHoe COCTOSHUE BEIleCTBa, ra3, pacTBOp,
PacTBOPUMOCTh, KPUCTAJUIMUECKAsI PEIIETKA, CIIaBbl, (PU3NYECKUE BEIIMUMHBI, SIUHUIIBI U3MEPEHUS,
KOCMHUYECKO€ MPOCTPAHCTBO, IJIAHETHI, 3BE3/1bI, COJTHIIE.

buonorus: ¢otocunTes, napixaHue, Ouocdepa, SKOCHUCTEMa, MUHEpPAJIbHBIE YyI0OpEeHUS,
MHKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, MMTATEIHHBIE BEIIECTBA.

I'eorpadus: armocdepa, ruapocdepa, MUHEPAbl, TOPHbIE MOPOJbI, MOJE3HBIE HCKOMAEMBIE,
TOILJIMBO, BOJTHBIE PECYPCHI.

TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
Ne HaumeHoBaHue Kosmnyec | Bocnurare/bHbIN NOTEHIHAT YPOKA | DJIEKTPOHHbIE
n/n pa3iesioB U TeM TBO (undgposbie)
NPOrpaMmblI 4yacos o0pa3oBaTeIbHbI
e pecypchbl
Pasznea 1. IlepBonavanbHble - IOOYKJIEHUE IIKOJLHUKOB COOJII0IaTh
XUMHUYECKHEe NOHSITUA Ha YpOKE 06H_[erHH5[TBIe HOPMBbI
1.1 | BemectBa u 15 MOBC/ICHH, NPaBHUIA 0OMICHHUS CO https://m.edsoo.ru/7
CTapIIUMH (YIUTEIISIMH) U £41837¢
XUMIHCCKHC pCaKIiH CBEpPCTHHUKAMHU (IIKOJbHUKAMHU ), E—
1.2 | Xumusa — BaxkHas 5 IPHMHIIKIIBL yI€OHOM AUCIUILUIMHBL K https://m.edso0.ru/7
00J1acTh caMOOpraHu3aluy, f41837c

- IIPUBJICYCHUEC BHUMAHUA IIKOJIbHUKOB
K HCHHOCTHOMY ACIICKTY NU3Yy4YdCMbIX Ha

CCTCCTBO3HAHUA U

MPaKTUYECKO N .
ypOKax sIBJICHUH, OpraHu3aus ux
JeATeNbHOCTH -
paboThI ¢ MOJTy4aeMON Ha ypoke
HCIIOBCKA COIMAJILHO 3HAYMMO# HH(OpMAaIHeit
Hroro no paszneny 20 — UHULIMUPOBAHUE ee 00CyX1eHus,

BBICKA3bIBAHUA YHAITUMUCA CBOCTO

Paznen 2. Baskneiilume npeacTaBuTelm | MHEHU 110 €€ TIOBOJLY, BBIPAOOTKH

HEOPraHuYeCKNX BelIeCTB CBOCI'0 K HCHM OTHOILICHMA

- UCIIOJIL30BaHNE BOCIUTATEIILHBIX
https://m.edsoo.ru/7

2.1 | Bosnyx. Kucnopon, 6 BO3MOKHOCTEH cofiepKaHUs yueOHOTO
ITousarue 06 okcugax f41837¢
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2.2 | Bopopoa.Ilonsarue o 8

KHUCJI0Tax U COJIAX

2.3 | Bona. PacTBOpbI. )
[Tonsitre 06

OCHOBaHUAX

2.4 | OCHOBHBIE KJIACCHI 11

HCOPraHNn4CCKUuX

COEIMHEHUI

Wroro mo paznmeny 30

Paznean 3. Ilepuoanyeckuii 3akoH u
Ilepuoauyeckasi cucreMa XHMHYECKUX
asemeHTOB /I. I. MeHaeneeBa.
CtpoeHue aToMmoB. XUMH4ecKast
cBA3b. OKUCJNTENbHO-
BOCCTAHOBHMTE/IbHbIE PeAKIMH

peIMeTa uepe3 AEMOHCTPALUIO JETIM
PUMEPOB OTBETCTBEHHOTO,
IpaXXIaHCKOTO MOBEJCHHUS, TIPOSIBIICHUS
YeJI0BEKOII00Us U 100pOCepACYHOCTH,
yepe3 moA00p COOTBETCTBYIOIIUX
TEKCTOB JJIsl YTEHUS, 33124 IS
petieHusi, IpoOJIEeMHBIX CUTYallui ISt
00CYXICHHS B KJIacce;

- IPIMEHEHHE Ha YPOKe
UHTEPAKTUBHBIX ()OPM pabOTHI
yUaIIUXCS: WHTEIUIEKTYaJIbHBIX UTP,
CTUMYJHUPYIOIINX ITO3HABATEIHHYIO
MOTHBAIUIO IIKOJIEHUKOB; TUCKYCCHH,
KOTOPBIE JTAIOT YJaIIuMCs
BO3MOYHOCTb IPUOOPECTH OIBIT
BEJICHUSI KOHCTPYKTHBHOTO JHAJIOTa;
rpynmnoBoi paboThl WK PabOTHI B
napax, KOTOpbIe yJaT IIKOJIbHUKOB
KOMaH/IHOM paboTe M B3anMOIeHCTBHIO

https://m.edsoo.ru/7
f41837c

https://m.edsoo.ru/7
f41837c

https://m.edsoo.ru/7
f41837¢

3.1 | [lepnonnveckuii 3aK0H 7 C IPYTUMH IETHMH; https://m.edsoo.ru/7
u [lepuoanueckas - BKJIFOYEHHE B YPOK UTPOBBIX f41837c
CUCTEMA XUMHUYECKUX nponeanyp, KOTOpbIC IOMOIraroT
snementos J1. 1. MOJepKaTh MOTHBALIMIO JIETEH K
Metereesa. MOJIYYCHUIO 3HAHUH, HATA)KUBAHUIO
MTO3UTHUBHBIX MEXIMYHOCTHBIX
Crpoenue aToma OTHOIIICHUH B KJIacCce, IOMOTaroT
3.2 | XuMu4ecKas CBA3b. 8 YCTaHOBJICHUIO OOpOKEIaTeIbHOM https://m.edsoo.ru/7
OKucauTenbHO- aTMocQepbl BO BpeMs YpOKa; f41837¢c
BOCCTaHOBHTENbHBIE - OpraHu3anus mepcersa
peakm MOTUBHUPOBAHHBIX U SPYAUPOBAHHBIX
Hroro mo pazgeny 15 Z;ilgf;;:cng(;hfnl,{;};?;;??mnMH https://m.edsoo.ru/7
IIKOJIbHUKAM COLMAJIbHO 3HAYMMBIH f41837c
PesepBHOE Bpems 3 OTIBIT COTPYAHUYECTBA U B3aUMHOU https://m.edsoo.ru/7
ITOMOIIIN; f41837c
OEH_[EE KOJIMYECTBO 68 - HHUIIUUPOBAHHEC IiI, oA CPIKKa
YACOB I1O [TIPOTPAMME HCCJIEI0BATENIbCKOM 1eATEIbHOCTH
IIKOJIbHUKOB B paMKax peajiu3aluu
VMMHU UHJMBUIYAJIbHBIX U TPYIIIOBBIX
HCCJIEI0BATENIbCKUX MPOEKTOB.
9 KJIACC
Ne HaunmeHnoBanue Koanu | BocnurarebHBIH NOTEHIHAJ YPOKA DJIEKTPOHHBIE
n/n pa3aesioB U TeM €CTBO (undposrbie)
NPOrpaMMblI 4acoB o0pa3oBaTe/IbHbI
e pecypchbl

Pa3gen 1. BenrecTBo U XMMH4YecKue
peakuuu

- NOOYXJIEHHE IIKOJIbHUKOB
co0mo1aTh Ha YpoKe OOIIepUHATHIE
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11

IToBTOpEHUE U
yriayOJieHne 3HaHu!
OCHOBHBIX Pa3/I€JI0B
Kypca 8 kiacca

1.2

OCHOBHBIE
3aKOHOMEPHOCTH
XUMHUUYECKUX PEaKINil

1.3

DNEeKTPOTUTHIECKAs
JUCCOLALHS.
XHWMHUYECKUE PEAKIIUH B
pacTBopax

Hroro no pazneny

17

Pa3znen 2. Hemerasjibl 1 UX

COCAMHCHUSHA

2.1

OO01as XxapakTepucTuKa
XAUMUYECKHX JIEMEHTOB
VIIA-rpynmnst.
l"asiorensr

2.2

OO6muras xapakTepucTuKa
XUMUYECKUX JIEMEHTOB
VIA-rpynmsl. Cepa u e€
COCITMHEHUS

2.3

OO6mras xapakTepucTuKa
XUMUYECKUX JIEMEHTOB
VA-rpynmsl. A30T,
dhocdhop u ux
COCITMHEHUS

2.4

OO01as XxapakTepucTuKa
XMUMHYECKUX 3JIEMEHTOB
IVA-rpynmnel. Yrinepon
U KPEMHHU U UX
COEIMHEHUS

Hroro 1o pasaciy

25

Pa3zgen 3. MeraJLibl M X
coeINHeHHUS

3.1

OO01me cBoUCTBA
METAILIOB

3.2

Baxxneiinme meTayuibl 1
WX COeOIUHEHUS

16

Hroro no pasaeny

20

HOPMBI TTOBEJICHHSI, TTPaBHIIA OOIIICHIS
CO CTapLIUMU (YUUTEISIMU) U
CBEpPCTHUKAMU (IIKOJbHUKAMHU ),
MPUHIIMAIEI Y9eOHOW TUCITUTUIUHBI U
CaMOOpraHu3aIuH;

- MPUBJICUCHUE BHUMAHHUSI TKOJIbHUKOB
K IIECHHOCTHOMY aCIeKTy N3y9aeMbIX Ha
YpOKax SIBJICHUW, OpraHU3aIis HX
paboTHI ¢ TIOJIydaeMOl Ha YpOKe
COLIMAIBHO 3HAYMMOM HH(OpMAaIHen

— UHULIMMPOBAHKE €€ 00CYXACHMUS,
BBICKA3bIBAHUS YIAITUMUCS CBOCTO
MHEHUS TI0 €€ TIOBO/IY, BBIPaOOTKH
CBOETO K HEH OTHOIIICHHUS,

- HCIIOJTb30BAHHUE BOCTTUTATEITHHBIX
BO3MOJKHOCTEH CoJlep)aHus y4eOHOTO
npeaMeTa Yepe3 IEMOHCTPAIUIO IETSIM
MIPUMEPOB OTBETCTBEHHOTO,
T'PKIAHCKOTO MTOBEACHHUS, TTPOSBICHUS
YEJIOBEKOTIOOMS U JOOPOCEePACUHOCTH,
4yepe3 moA00P COOTBETCTBYIOITUX
TEKCTOB JIJIS YTCHHUS, 3319 JIsI
pelIeHHs, TPOOIEMHBIX CUTYAIHH JITS
00CYXICHHS B KJIacce;

- IPUMEHEHHE Ha YPOKe
WHTEPaKTUBHBIX (GOPM pabOTHI
YUaAIINXCS: UHTEJUIEKTYaJIbHBIX UTD,
CTUMYJIMPYIOIIHNX O3HABATEIbHYIO
MOTHBAIIUIO IIKOJIBHUKOB; TUCKYCCHIA,
KOTOpBIE JAOT y4aIuMCs
BO3MOYHOCTb IPUOOPECTH OIBIT
BEJICHUS] KOHCTPYKTUBHOIO JTHAJIOTA;
rpynInoBoi paboThl Wi PabOTHI B
napax, KOTopble y4aT IIKOJIbHUKOB
KOMaHJHOU paboTe U B3aUMOJCHCTBUIO
C IpYTUMHU JE€TbMU;

- BKJIFOUEHHE B YPOK UTPOBBIX
IpOLEayp, KOTOPbIE IOMOTAIOT
MOJAJIEPXKATh MOTUBAIUIO JIETeH K
MOJIY4YEHUIO 3HAHUHN, HATAXKUBAHUIO
MO3UTUBHBIX MEKIMYHOCTHBIX
OTHOIICHH B KJIACCE, OMOTAIOT
YCTaHOBJIEHUIO JOOpOKeTaTeIbHOM
aTMocQepbl BO BpeMs YpOKa;

- opranu3zaius medcra
MOTHBHUPOBAHHBIX U SPYAUPOBAHHBIX
yUalIUXCs HaJ UX HEYCIEBAIOUTUMU
OJ/IHOKJIACCHUKAaMH, JTAIOIIETO
IIKOJIbHUKAM COIMAIbHO 3HAYUMBIN
OTIBIT COTPYAHUYECTBA M B3aUMHOM

https://m.edsoo.ru/7
412636

https://m.edsoo.ru/7
412636
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412636
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412636
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412636
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71412636
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71412636

https://m.edsoo.ru/
71412636
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Paznen 4. Xumus u okpyskawmas

cpena

4.1 | BemecTBa U MaTepuabl 3
B )KU3HU YEIIOBEKa

Wroro mo pazueny 3

PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME

IIOMOUIY;- UHULIMUPOBAHUE U
HOJIEPKKA UCCIIEA0BATENILCKOM
NESITEIbHOCTH IIKOJIBHUKOB B paMKax
peanu3aniy UMU UHIUBHTYyaIbHBIX U
IPYNIIOBBIX UCCIIEI0BATENbCKUX
IIPOEKTOB.

https://m.edsoo.ru/
7f41a636

https://m.edsoo.ru/
7f41a636
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