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IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUU
HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIbTATHBI

JIMYHOCTHBIC pe3yNIbTaThl OCBOCHUS IPOrPAMMbI OCHOBHOTO 00IIEro o0pa3oBaHUs
JOCTUTAIOTCS B X0/ 00y4EHHsI XUMHHU B SIUHCTBE yICOHOW U BOCIIUTATEIHHON ACATEIBHOCTH B
COOTBETCTBUM C  TPAJAUIMOHHBIMH  POCCUHCKAMH  COLMOKYJIBTYPHBIMH W  JYXOBHO-
HPABCTBCHHBIMU LIEHHOCTSIMHU, MPHHATHIMU B OOIICCTBE MpPaBHJIAMH M HOpPMaMH MOBEICHUS U
CIIOCOOCTBYIOT IIPOLIECCAM CAMOIIO3HAHMS, CAMOPA3BUTHS M COLIHAIN3ALNH 00YYaIOIIIXCSL.

JInuaOCTHBIC PE3YIbTATBI OTpPAXKAIOT T'OTOBHOCTH O6y‘IaIOH_[I/IXC$I PYKOBOJACTBOBATLCSA
CUCTEMOM ITO3UTHBHBIX IIEHHOCTHBIX OpI/IeHTaHI/Iﬁ U paCHIMPCHUC OIlbITa ACATCIBHOCTH Ha cé
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTPpHOTHYECKOT0 BOCTUTAHUS:

LICHHOCTHOT'O OTHOIICHUS K OTCYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY M HAYYHOMY
HACJIC/INI0, TIOHMMAHUsI 3HAYCHUS XMMHYECKOW HayKd B JKU3HH COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BJIAJICTh JOCTOBEPHOH MH(MOpPMAIMEH O MEpelTOBbIX JIOCTIKCHUSIX U OTKPBITUSIX
MHPOBOM U OTCYECTBEHHOH XUMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMSAX 00 YyCTpOWCTBE
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

MNpEaACTaBJICHHUA O COLNUMAJIBHBIX HOpMax MW IIpaBUjIaX MCEKINYHOCTHBIX OTHOIICHUN B
KOJIJICKTHUBE, KOMMYHI/IKaTI/IBHOfI KOMIIECTCHTHOCTH B 06IHeCTBeHHO HOHC3HOﬁ,
y4eOHO-HMCCIIeI0BATENbCKOM, TBOPYECKOW W JAPYIMX BHIAX JEATEIBHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HOIl COBMECTHOM JESTENbHOCTH MTPU BHIMIOJHEHUH Y4eOHBIX, TO3HABATEIbHBIX 3a/1ad,
BBINIOJTHEHUH XUMHYECKHX OKCIIEPHMEHTOB, CO3AaHUHM YYEOHBIX IPOEKTOB, CTPEMJICHHUS K
B3aUMOIIOHMMAaHHIO U B3aHMMOIIOMOIIM B IPOIIECCE ITOH yueOHOW AeATETBHOCTH, TOTOBHOCTH
OLICHMBATh CBOE TIOBEIECHHE M IOCTYINKH CBOMX TOBapuIIeH C TO3WIMH HPABCTBEHHBIX H
MPABOBBIX HOPM € YUETOM OCO3HAHHMS MOCIEACTBUN MOCTYNKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUSI:

MHPOBO33PCHYECKUE  MPEJACTABICHHUS O  BEIMIECTBE W XUMHYECKOH  PEaKIHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BHUTHS HAYKH W COCTABIAIOMINE OCHOBY JUIS
NOHUMAHUSI ~ CYNIHOCTM HAY4YHOW KapTUHBI MHpa, MpPEACTaBIeHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHPOIBI, B3aHMOCBS3SIX YEIOBEKa C MPUPOJHOM CpEeloi, O poiH
XMMHUH B IO3HAHUU 3TUX 3aKOHOMEPHOCTEIH;

NIO3HABaTeIbHbIE MOTHBBI, HAIllPaBICHHBIC HAa IOJYYEHHUE HOBBIX 3HAHUH MO XUMHH,
HEOOXOAMMBIE I OOBSACHEHHS HAOIIOaeMbIX MPOIIECCOB U SIBJICHHUH, ITO3HABATEIHHOM,
MH(OPMALIMOHHON U YUTATEIbCKOM KYJIbTYpbI, B TOM YHCJIE HABBIKOB CAMOCTOSITEILHOM pabOThI
C y4eOHBIMU TEKCTaMHM, CIIPABOYHOH JUTEpaTypod, NOCTYMHBIMU TEXHHUUECKUMHU CpPEACTBAMHU
WH()OPMAITMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOYYEHHUIO M IO3HAHUIO, JII0003HATENFHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOSKTHOM M UCCIEIOBATEIBCKON JEATEIFHOCTH, K OCO3HAHHOMY BBIOOPY
HAIpaBJICHHOCTH U YPOBHS 00y4YeHUs B AajbHEHIEM;

4) ¢popMHUPOBAHHS KYJIBTYPHI 3/10POBbSI:
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OCO3HAaHUE LEHHOCTU >KM3HU, OTBETCTBEHHOI'O OTHOWICHHS K CBOEMY 3J0pPOBBIO,
YCTAaHOBKHM Ha 3[0pPOBbIi 00pa3 >KM3HU, OCO3HAHME IIOCIECACTBUH W HEMPUATHE BPEIHBIX
NpUBbIUEK (YMOTpeOJICHHUs] ANKOTrOJs, HApKOTHKOB, KYpEHHs), HEOOXOAMMOCTH COOIIOAECHUS
npaBuil 0€30MacHOCTH TpU OOpaleHHH ¢ XMMUYECKHMMHU BEUIECTBAMH B OBITY W pealbHOMN
JKU3HU,

5) Tpy10BOro BOCIIMTAHHUS:

MHTEpPEC K MPAKTUUYECKOMY M3YUEHUIO MPOQeccHii U TpyAa pa3iIudHOro pojia, yBaXXEHHUE K
TPy U pe3yiapTaraM TpPYAOBOW JAEATEIBHOCTH, B TOM 4YHCJIE Ha OCHOBE NPUMEHEHUS
OPEIMETHBIX 3HAHUW 10 XUMHH, OCO3HAaHHBIA BBHIOOP HWHIMBUAYAIbHOW TPaeKTOPUU
IPOJOIDKEHUS 00pa3oBaHUSl C Y4ETOM JIMYHOCTHBIX MHTEPECOB U CHOCOOHOCTH K XUMHH,
OOIIECTBEHHBIX MHTEPECOB U MOTpeOHOCTEH, ycrmeuHoi npogecCuoHaIbHON AEATEIbHOCTH U
pa3BUTHS HEOOXOAMMBIX YMEHHIA, TOTOBHOCTh aIalTHPOBATHCS B MPO(ECCHOHANBHOM Cpee;

6) KOJIOrH4€eCKOr0 BOCTUTAHUS

9KOJIOTHYECKH 11e1eco00pa3Hoe OTHOIICHHE K MPHUPOJIe KaK UCTOUYHUKY JKU3HHU Ha 3emIe,
OCHOBE €€ CYIIECTBOBAaHUS, MOHUMAHUE IIEHHOCTH 3J0POBOro U Oe30macHoro obpasza KHU3HHU,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TCUXHUYECKOMY 3I0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIO/ICHUS MPaBUl OE30MaCHOTO MOBEACHUS IPU paboTe ¢ BelleCTBAMU,
a TAaK)K€ B CUTYyaLUAX, YTPOKAIOIINX 310POBbIO U )KU3HU JIOJEH;

CIIOCOOHOCTH MPHUMEHSTHh 3HAHUS, IOJIydaeMble NPU H3YyYEHUU XUMHHM, IS PEIICHUs
3a71a4, CBA3aHHBIX C OKPYKAIOUIEH MPUPOJHON CPENO, ISl TOBBILIECHUS YPOBHS SKOJIOTHUYECKOM
KYJBTYPBI, OCO3HAHUS TJIO0AIBHOTO XapaKTepa HKOJOTUIECKUX MPOOJIEM U MyTel WX peIIeHUs
MOCPEJICTBOM METOJOB XUMUH, FKOJIOTHYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJCTBOBAaTbCS UM B
[03HABATEJIbHON, KOMMYHUKAaTUBHOM U COLMAJILHOW IPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocraBe MeTampenMETHBIX pPe3y/lbTaTOB BBIIEISIIOT 3HAYMMBIE 7S (OPMUPOBAHUS
MHUPOBO33PEHUS OOIIEHAYYHbIe TOHATHS (3aKOH, TEOpHUs, MPUHIMII, THUMOTe3a, (aKT, CUCTEMA,
MPOLIECC, SKCIIEPUMEHT U JPYTOE.), KOTOPbIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4EOHBIX
IpeIMeTax U MO3BOJISIIOT HAa OCHOBE 3HAHUH M3 ATUX MPeIMeTOB (OPMUPOBATH MIPEICTABICHHUE O
LEJIOCTHOW HayyHOW KapTHMHE MHpa, U yYHUBEpCalbHblEe y4ueOHble NeHCTBUS (I10O3HABATEIbHBIE,
KOMMYHMKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble oOecnedynBaroT (OPMUPOBAHME TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IJIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOW AEATeIbHOCTH.

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC el CTBUS

ba3osrble Jornyeckue NeHCTBHUA:

YMEHUSI MCIOJIb30BaTh IPUEMBI JIOTUYECKOIO MBIIIJIEHUS I[P OCBOCHHMM 3HAHMIA:
pacKpbhIBaTh CMBICII XUMHUYECKUX TIOHATHH (BBIACNATH HMX XapaKTepHbIE TMPU3HAKH,
YCTaHaBIIMBATh B3aUMOCBSI3b C JIPYTUMHU MOHATUSMHU), UCIIONb30BaTh MOHATHUS U1 OOBIACHEHUS
OTJIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAaHUS M KPUTEPUU s KJIacCHUPHUKAIUU
XUMHYECKHUX BEUIECTB U XMMUYECKHUX PEAKIUM, YCTAaHABIMBATH IPUUMHHO-CIICCTBEHHBIE CBSI3H
MEXy 00BEKTaMM U3Y4EHUs, CTPOUTH JIOTHUECKUE PACCYXKACHUS (MHIYKTUBHBIE, 1€yKTUBHBIE,
110 aHAJIOTMH), IeJaTh BBIBOJIBI M 3aKJIFOUECHHS;

YMEHHME MPUMEHATHh B MPOLIECCE NMO3HAHMS MOHATHUS (NMPEAMETHBIE U METAlPEIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCHOJb3yeMble B XHMHHU, MPeoOpa3OBBIBAThH LIMPOKO
MPUMEHSIEMbIE B XMMHH MOJIENbHbIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
xumuueckass ¢GopMylia UM ypaBHEHHE XUMHYECKOHW peakuuh — TpU peHieHud YydeOHo-
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MO3HABATENbHBIX 33/a4, C Y4€TOM OTHX MOJEIbHBIX NPEICTABICHUN BBIBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKUA H3YYAaEMBIX OOBEKTOB — XMMHYECKUX BEIIECTB U
XUMHUYECKHX pPEaKUUi, BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPHUYMHHO-CICACTBEHHBIC CBS3U U
IPOTHBOPEYHS B U3YY9aEMBIX MPOLIECCAX U SABICHUAX.

Ba3oBble ncciaegoBaTe/bcKue eiiCTBUS:

YMEHHE HCIOJIb30BaTh MOCTABJICHHbIE BOMPOCHI B KAaueCTBE MHCTPYMEHTA MO3HAHUA, a
TakkKe B KayecTBE OCHOBBI Ui (OPMUPOBAHUSA THUIIOTE3bl IO IPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYXICHHIA;

MpPUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHHU3alMM M MPOBEACHHUIO YYECHHYECKHX
HKCIIEPUMEHTOB, YMEHHE HAOIIOAAaTh 3a XOJIOM MPOLIECCca, CAaMOCTOSTEIBHO POTHO3UPOBATH €TI0
pe3yibTar, (opMyIHpoBaTh OOOOIICHHS W BBIBOABI MO pe3yiabTaTaM HPOBEAEHHOIO OIbITA,
UCCJIEIOBAHMsI, COCTABIIATh OTUET O IPOJEIaHHON padoTe.

Pabora ¢ undpopmanmeii:

YMEHHE BBIOUPATh, aHATH3UPOBATH U UHTEPIPETHPOBATH MH(DOPMALIUIO PA3TUYHBIX BUI0B
1 GOpM IPECTABICHUS, TOTYYaEMYIO U3 Pa3HBbIX HCTOUHUKOB (HAyYHO-TIONYJIsIpHAs TUTepaTypa
XUMHYECKOTO COJIEp)KaHUs, CIpaBOYHbIE TMOCOOMs, pecypchl WHTepHeTa), KpPUTHUYECKU
OILICHUBATh IPOTUBOPEUUBYIO M HEJJOCTOBEPHYIO HH(OPMALIUIO;

yYMEHHUE IPUMEHSTh Pa3IMIHbIe METO/IBI U 3aMPOCHI MPU OUCKE U 0TOOpe HHPOPMALIUU U
COOTBETCTBYIOIINX JAHHBIX, HEOOXOAMMBIX JJIsl BBIIOJHEHUS yIeOHBIX M MO3HABATEIBHBIX 33124
OTpeACIEHHOr0 THITA, MPUOOPETEHHE ONBITA B OOJIACTH WCIOJIB30BaHUS WH(OPMAIIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJCHUE KYJIbTYPOH aKTUBHOTO MCIIOJIb30BAaHUS PA3IMYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIbHYIO (OpMY MpencTaBICHUS
UHPOPMALMU U WUTIOCTPUPOBATH peIllaeMble 3a/laud HECIOXKHBIMH CXEMaMH, JuarpaMMaMu,
apyrumu popmamu rpaduku U ©X KOMOUHALIUSAMUY;

yYMEHHUE HCIONb30BaTh M aHAIU3UPOBaTh B Ipolecce y4yeOHOM M Hccie0BaTeNnbCKOM
NeSITeIbHOCTH HH(OPMALIMIO O BIMSHUU MPOMBIIUIEHHOCTH, CEIbCKOT0 X03HCTBA U TPAHCHIOPTA
Ha COCTOSTHHE OKPY’KaIOIIeH TPUPOTHON CPEJIBI.

KoMMyHUKaTHBHBbIE YHHBepPcaJIbHbIe Y4eOHbI€ el CTBHA:

YMEHMsI 3aJaBaTh BOIPOCH (B XoJe auanora u (Win) IUCKYCCHUH) IO CYLIECTBY
oOcyxmaemMoll TeMbl, (HOPMYTHPOBATH CBOM NPEIIOKEHHUS] OTHOCHUTEIHHO BBITIOJTHEHUS
NpeI0KEHHOH 3a/1a4H;

YMEHUS NPEACTaBIATh OJyYeHHbIE Pe3yIbTaThl TO3HABATEIBHOM NEATEILHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JeJlaTh MPE3CHTALUI0 PEe3YJIbTAaTOB BBINOJHEHHS XHUMHUYECKOTO
JKCIIepUMeHTa (Ja0opaTOPHOTO OIbITa, J1a0OPaTOpHOM pPabOTHI MO HCCIETOBAHUIO CBOWCTB
BEIIECTB, YU€OHOTO MTPOCKTA);

YMEHUSI Y9eOHOTO COTPYTHHYECTBA CO CBEPCTHHKAMH B COBMECTHOH IMO3HABATEIHHON U
UCCIIEIOBATEIILCKON JICATENBEHOCTH TIPH PEIICHHUH BO3HUKAIOMIMX IMPOOJIEeM Ha OCHOBE Y4éra
o0LIMX HMHTEPECOB M COIJIacOBaHMs MO3UIMH (0OCYyXAeHHs, OOMEH MHEHHSMHU, «MO3TOBBIE
HITYPMBbI», KOOPJIMHAIIUS COBMECTHBIX JIEHCTBHI, ONpeeiieHre KPUTEPUEB 10 OIIEHKE KauecTBa
BBITIOJIHEHHOHN paboTHI U JApyTHE).

PeryasiTuBHBIE yHHBepcabHble Y4eOHbIe AelicTBHA:

YMEHHUE CAMOCTOSITENIbHO ONPEAEIATh eI AesITeIbHOCTH, IUIAaHUPOBATh, OCYILECTBIIATS,
KOHTPOJIMPOBaTh W MPU HEOOXOJWMOCTH KOPPEKTUPOBATH CBOIO JEATEILHOCTb, BbIOUPAThH
Hanbosiee 3(p(dEKTUBHBIE CIMOCOOBI  pemIeHHWs Y4YeOHBIX M TMO3HABATENbHBIX  3ajad,
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CaMOCTOSTENIBHO COCTABJIATh WJIM KOPPEKTUPOBATh MPEIJIOKEHHBIA AITOPUTM JEWCTBUM INpHU
BBIIOJIHEHUH 33JaHUN C y4€TOM TMOJyYeHHS HOBBIX 3HAHHH 00 H3y4aeMbIX OOBEKTax —
BEILECTBAX U PEAKLMIX, OLEHUBATH COOTBETCTBUE IIOJIYYEHHOI'O PE3yNbTaTa 3asBJICHHOU LIEIH,
YMEHME HCII0JIb30BATh U AaHAJIU3UPOBATh KOHTEKCTHI, IPEAJIaraéMbl€ B YCIOBUM 3a/laHUM.
INPEJIMETHBIE PE3YJIBTATbBI
B cocraBe mnpeaMeTHBIX pPE3yIbTATOB [0 OCBOCHHUIO O00S3aTENILHOTO COJEpKaHus,
YCTaHOBJIEHHOIO JaHHON (QenepanbHOil paboueil mHpoOrpaMMoi, BBIIEISIOT: OCBOEHHBIE
oOydJalomuMuCcs Hay4YHbIe 3HAHUS, YMEHHUS M CHOCOOBI JAeWcTBUM, crneuuduueckue s
npeaIMeTHOM o0nactu «XUMHUSA», BUIBl JAEATEIBHOCTH MO TMOJTYYEHHIO HOBOTO 3HAHHUS, €ro
UHTEPIpETaLNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YUCOHBIX U HOBBIX CUTYaIUsX.
K xonmy oOyuenust B 8 kjiacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxaTb chOPMHUPOBAHHOCTh Yy O0OYUaIOLIUXCSl YMEHUI:
pPacKpbIBaTh CMbBICI OCHOBHBIX XMMHMUYECKUX MOHSTHI: aTOM, MOJIEKYJIA, XUMUYECKHUI AJIEMEHT,
IIPOCTOE BEIIECTBO, CIOKHOE BELIECTBO, CMECh (OJHOPOJHAS M HEOJIHOPOJHAs), BAJICHTHOCTD,
OTHOCHUTEJIbHAs aTOMHAas M MOJIEKYJIIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJSIpHas
Macca, MaccoBasl JI0JII XMMHUYECKOIO 3JIEMEHTAa B COCAUHEHHM, MOJIAPHBIA OO0BEM, OKCHUJ,
KHMCJIOTA, OCHOBAHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTb, CTEIEHb OKHUCICHHS, XHMHYECKas
peakiusi, KiaccuuKanus peakiuil: peakiMu COCIWHEHUS, PeaklUu pa3lIoKEHUs, peaKInu
3aMelIeHHUs], PeaKIi 00MEeHa, IK30- U HJIOTEPMUYECKHE PEAKIINH, TEIIOBOM 2P deKT peakuu,
ApO aTOMa, DIEKTPOHHBIN CJIOW aToMa, aTOMHasi OpOUTalb, paANYyC aToMa, XUMUYECKas CBS3b,
MOJISIPHASE U HEMOJISIPHAsE KOBAJICHTHAsI CBSI3b, MOHHAsA CBSI3b, MOH, KaTHOH, aHUOH, PacTBOp,
MaccoBast 10Jis BellecTBa (IIPOLEHTHAs! KOHIIEHTpAI|sl) B pacTBOPE;
WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUUYECKUX TOHATUN U IPUMEHATH 3TH NOHATHUS IIPU
OINMCAHNU BELIECTB U UX NPEBPALLEHUI;
UCIMOJIb30BaTh XUMHUECKYIO CHUMBOJIMKY JUI COCTaBJIeHUS (OpMyN BEIIECTB M ypaBHEHUH
XUMHUYECKHUX PEAKIIU;
OTpeENATh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, CTENEHb OKHCIEHUS
AJIEMEHTOB B OMHAPHBIX COEIMHEHMSX, MPUHAJIEKHOCTh BEIIECTB K OMNpeAeIEHHOMY Kiaccy
COEMHEHUH 1o popMysaM, BUJI XMMUUYECKON CBSI3U (KOBAJIEHTHAS M MOHHAs) B HEOPIraHUYECKUX
COEIMHEHUSX;
packpsiBaTh cMmbich [lepuoauueckoro 3akona JI. 1. MenaeneeBa: 1eMOHCTpUPOBATh TOHUMAHHUE
NEPUOANYECKON 3aBUCHMOCTH CBOMCTB XMMHMUYECKHX DJIEMEHTOB OT UX IIOJIOXKEHUS B
[Tepuoanueckoii cucTeMe, 3aKOHOB COXPAHEHMsS MacChl BELIECTB, IOCTOSHCTBA COCTaBa,
aTOMHO--MOJIEKYJISIPHOTO yYEHUS, 3aKOHa ABOrazipo;
ONHKCBHIBATh U XapaKTepu3oBaTh TabauuHyto ¢opmy [lepuoandeckoil CUCTEMbl XMMHUYECKHX
AJIEMEHTOB: Pa3/IMYaTh MOHATHUS «TJIaBHas MoArpymnna (A-rpymnmna)» u «modounas noarpynna (b-
IpyIIa)», Majable 1 0OJbIINe MePUO/Ibl, COOTHOCUTH 0003HAYEHUsI, KOTOPBIE UMEIOTCS B TalHIIe
«Ilepnonnueckas cucreMa xumuueckux osaemeHToB JI. M. MenneneeBa» ¢ UHCIOBBIMHU
XapaKTepUCTUKAMHU CTPOEHHUS aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB M 3apsij sjpa, obliee
YHCIIO 3JIEKTPOHOB U PaCIpeIeICHUE UX 10 3JIEKTPOHHBIM CIOAM);
KJIaccu(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPraHUYECKHE BEIIECTBA, XUMUYECKUE PEaKLUU
(10 YMCIy ¥ COCTaBY YYacTBYIOIIUX B PEaKLMU BEIIECTB, IO TEIIOBOMY 3D (DEKTy);



XapaKTepu30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBONCTBA BEIIECTB PA3IUYHBIX KIIACCOB,
MOATBEP)KJAsi  ONHMCAHWE [pUMEpPaMU  MOJEKYJSIPHBIX  YPaBHEHUH  COOTBETCTBYIOIIMX
XUMUYECKUX PEaKLUM;
MPOTHO3UPOBATh CBOMCTBAa BEIIECTB B 3aBUCHMOCTM OT HX KayeCTBEHHOI'O COCTaBa,
BO3MOKHOCTH IIPOTEKAHMS XUMHYECKUX MPEBPALICHUIN B PA3JIUYHBIX YCIOBUSAX;
BBIYHUCIIATH OTHOCUTEIIBHYIO MOJICKYJISPHYIO M MOJSIPHYIO MacChl BEIIECTB, MAacCOBYIO JIOJIIO
XUMHUYECKOTO JJIEMEHTa Mo (QopMysie COSAMHCHHs, MAacCOBYIO JIOJIIO BEIIECTBA B PacTBOpE,
IIPOBOJIUTH PACUETHI IO YPAaBHEHUIO XUMHUECKOU pEaKIIVH;
MPUMEHSATh OCHOBHBIC OTIEPALIMHU MBICIUTEIBHONU ACATEIHLHOCTH — aHAIM3 U CUHTE3, CPABHEHHE,
000011eHIEe, CUCTEMATH3AIINIO, KIIACCHU(DUKAIINIO, BEISIBJICHHE TPHYNHHO--CIICICTBEHHBIX CBS3EH
— JUIsl U3YYEHHUsI CBOMCTB BEUIECTB M XMMHYECKUX PEAKIUH, €CTECTBEHHO-HAYYHbIE METOJIbI
MO3HAHUS — HaONIOJIeHWEe, UW3MEpEHUE, MOJEIHPOBAHUE, OJKCIEPUMEHT (pealbHbIl U
MBICJICHHBIN );
CJICIOBATh MPaBUJIAM ITOJIH30BAHUS XUMHUYCCKOU MOCYAON U JIAOOpaTOPHBIM 000PYIOBaHHUEM, a
TaKKe MpaBUiIaM OOpPAIEHUS C BEIIECTBAMHU B COOTBETCTBUH C MHCTPYKIHUSMU 11O BBHITOJTHEHUIO
71a00paTOPHBIX XUMHYECKHX OIBITOB MO MOJYYEHUIO U COOMpaHHIO Ta3000pa3HBIX BEIIECTB
(Bomoposla M KHCIOpOJa), MPUTOTOBJICHHIO PACTBOPOB C OMpPENEIEHHON MAacCOBOW J0Jeid
PacTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh W MPOBOJUTh XUMHUYECKHE HKCIEPUMEHTHI IO
pacrio3HaBaHUIO PACTBOPOB IIEJIOYEM W KHUCIOT C TOMOUIBI0O HWHIAMKATOPOB (JIaKMyc,
deHondranenH, METHIOPAHK U IPYTHE).

K koniy oOydeHust B 9 kjacce mpeIMeTHbIE pe3yJbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OOYHAIOIITUXCS YMEHHM:
PacKpbIBaTh CMBICT OCHOBHBIX XMMHYECKUX MOHITHN: XUMHUYECKUM DJIEMEHT, aTOM, MOJIEKYIa,
WOH, KaTHUOH, aHWOH, TMPOCTOE  BEIIECTBO, CIIOKHOE  BEIIECTBO,  BAJICHTHOCTb,
AIEKTPOOTPHUIIATEIIBHOCTh, CTEMEHb OKHUCICHUS, XUMUYECKas peakiusi, XUMH4YECKas CBA3b,
TEIIOBOM 3P PEKT peakifu, MOJb, MOJSPHBIA 00BEM, paCTBOpP, NEKTPOIUTHI, HEAIEKTPOIUTHI,
AIIEKTPONIUTUYECKAs] AMCCOIMAINS, DPEAKIMH HWOHHOTO OOMEHa, KaTalu3aTrop, XUMHUYECKOoe
paBHOBecHe, OOpaTHMMble H HeoOpaTHUMble pPEaKIUH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peaklM, OKHUCIUTEIb, BOCCTAHOBHUTENb, OKHUCIEHUE M BOCCTAHOBIIEHHE, aJIOTPOIHUS,
aM(pOTEepHOCTh, XUMUYECKasl CBI3b (KOBaJIEHTHAs, MOHHASI, METAJUTMUECKas ), KpUCTAJUIMYECKast
pemeéTka, KOppO3Wsi METauIOB, CIUIaBbl, CKOPOCTh XHWMHYECKOW pEaKIHMH, MpeaeabHO
nonyctumas konueHTpanus [1JIK Bemectna;
WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUUYECKUX MOHATUM Y IPUMEHSThH 3TH MOHATHUS MIPU
OTIMCAaHUH BEIIECTB U UX MPEBPAICHUI;
UCIIONIb30BaTh XMMHUYECKYI0 CHMBOJUKY IJsi COCTaBieHHs] (OpMYJT BEIIECTB W ypaBHEHUI
XUMUYECKUX PEaKIUid;
ONpeNeNsaTh BaJICHTHOCTb W CTENEHb OKHCICHUS XUMUYECKHUX DSJIEMEHTOB B COEAUHEHUAX
pPa3IMYHOr0 COCTaBa, MPUHAAJIEKHOCTh BEUIECTB K OINPEACIEHHOMY KIIACCy COEIMHEHHMM MO
dbopMynaM, BUJI XUMUYECKOU CBSI3U (KOBAJIEHTHAs, MOHHAS, METAJUIMYECKasi) B HEOPTaHUYECKUX
COCIMHEHUSX, 3aps]l MOHA MO XUMHYECKOH (opmyie, xapakTep Cpelbl B BOJHBIX PacTBOpPax
HEOPTaHWYECKUX COCTMHECHHM, TUIT KPUCTAIUTMIECKON peETKH KOHKPETHOTO BEIIECTBA;
packpbiBaTh cMmbici Ilepumoanueckoro 3akona J[. M. MenpaeneeBa U JE€MOHCTPUPOBATH €r0
MOHMMAaHUE: OIKCHIBATh M XapaKTepu3oBaTh TaOmmuHyro (opmy Ilepuogmdeckoil cucTeMbl
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XMMHYECKHX JJIEMEHTOB: pa3jvyaTh MOHATHS «TJlaBHas NoArpynna (A-rpymma)» U «no0o4Hast
noarpynna (b-rpynma)y, maneie U 0OJbIIME TEPHOJBI, COOTHOCHTH 0003HAUYEHUS, KOTOPHIC
UMEIOTCS B INEPUOJMYECKOM TadiMIEe, ¢ YHMCIOBBIMU XapaKTEPUCTUKAMHM CTPOEHUS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsi spa, o0liee YUCIo JIEKTPOHOB U PaCHpeesieHHe UX
0 AJIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB AJIEMEHTOB
U UX COCOUHEHUH B IpejesiaX MajblX NEePUOAOB U IJIaBHBIX MOATPYMI ¢ YYETOM CTPOCHMS HUX
aTOMOB;

KJIaccu(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA, XUMUYECKUE PEaKLIUU
(Mo 4YMcay M COCTaBy Yy4yacCTBYIOUIMX B PpEaKLUU BEIIECTB, IO TemoBoMy 3¢p@dekry, 1o
U3MEHEHUIO CTETIEHEeH OKUCIIEHUS! XUMHUECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIHME W crenu(PUUECKUe XUMUYECKHUE CBOWCTBA MPOCTHIX W
CJIOKHBIX BEILECTB, MOATBEPAK/Aas ONMCAHUE IPUMEPAMU MOJIEKYJISIPHBIX U MOHHBIX ypaBHEHUI
COOTBETCTBYIOLMX XMMUYECKUX PeaKIuii;

COCTaBJISITh YPABHEHUS AIEKTPOJIUTUYECKON TUCCOLMALMU KUCIIOT, IIEJI0UYEeH U COJIe, OIHbIE U
COKpaIEHHBIE YPABHEHMSI PEAKIMI MOHHOTO OOMEHa, YpaBHEHUS PEaKLMH, MOATBEPHKAAOIINX
CYIIECTBOBaHHME T'€HETHUECKON CBA3U MEXK/Y BEIECTBAMU PA3JIMYHbIX KIIACCOB;

PacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUN TOCPEACTBOM COCTABIICHUS
AIIEKTPOHHOTO OaaHca 3TUX PEaKIINi;

IIPOrHO3MPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX CTPOEHHS, BO3MOKHOCTH MPOTEKAHUS
XUMHUUYECKHX IPEBPAIICHUN B Pa3IMUHBIX YCIOBHUSX;

BBIUUCIIATh OTHOCHUTEIBHYIO MOJIEKYJISPHYIO U MOJIIPHYIO MAacChl BELIECTB, MAacCOBYIO JOJIIO
XUMHUYECKOTO 3JIEMEHTa MO (QopMyse COEIUHEHMs, MACCOBYIO JIOJII0 BEIIECTBA B PacTBOpE,
MPOBOAMTH PAcU€Thl IO YPABHEHUIO XUMUYECKON PEAKINY;

coOur0/1aTh MpaBUIIa MOJB30BAaHMSI XUMHUECKOW MOCYA0l U 1abopaTopHbIM 000pyIOBaHUEM, a
TaKXe MpaBuiia OOpaIleHusl C BEIIECTBAMU B COOTBETCTBUHU C MHCTPYKLHMSIMMU IO BBIIOIHEHUIO
71a00paTOPHBIX XUMHYECKHX OIBITOB MO IMOJIYYEHUIO U COOMpAHHIO Ta3000pa3HbIX BELECTB
(aMMHaKa U yTIeKucioro rasa);

IIPOBOAMTH PEAKIMM, IOATBEPKIAIOUIME KAYECTBEHHBIM COCTaB PAa3JIMYHBIX  BEILECTB!
pacno3HaBaTh OIBITHBIM IYTEM XJIOpHUA-, OpoMHI-, MOAUA-, KapOoHaT-, ¢ocdar-, cuUIUKat-,
cynbdar-, TUAPOKCUA-UOHBI, KATHOHBl AaMMOHMSI M HOHBl H3YYEHHBIX  METaJlIOB,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILIECTB;

IIPUMEHATh OCHOBHBIE ONEPALlMU MBICIUTEIbHON AEATEIbHOCTH — aHAJIN3 U CUHTE3, CPABHEHHUE,
0000111eHre, CUCTeMaTU3allMI0, BBISIBJICHHE NMPUYUHHO-CIICJCTBEHHBIX CBSI3€H — NI U3y4eHUs
CBOMCTB BEHIECTB W XWMHUYECKHUX pEaKIHi, €CTeCTBEHHO-HAY4YHbIE METOJbl IO3HAHUS —
Ha0JI0/IeHue, U3MEepEHNe, MOJICIMPOBAHNE, IKCIIEPUMEHT (peabHbI U MBICIICHHBIN).

COAEPXAHUE OBYYEHUA

8 KJIACC

IlepBoHa4ya/ibHbIe XMMHYECKHE TOHATHUSA

[Ipeamer xumuu. Ponb XMMHUM B KM3HM 4YeJlOBEKa. XUMHUA B cUCTeMe Hayk. Tema u
BemecTBa. Du3nueckne CBONCTBAa BEMIECTB. ArperatHoe cocTosiHue BemecTB. [loHsTHE O
METO/IaX MO3HaHMs B XUMHH. UHCThIe BemecTBa u cMecu. CriocoObl pa3ieiieHus: CMeceH.



ATOMBI M MOJIEKYJBbl. XHMHUYECKHE HJIEMEHTBl. CHMBOJIBI XMMHYECKHUX DIJIEMEHTOB.
[TpocTbie U cll0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHHUE.

Xumnueckasi ¢opmyna. BaleHTHOCTP aTOMOB XMMHMYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aTOMHAas Macca. OTHOCUTENbHASI MOJIEKYJISIpHAST
Macca. MaccoBast 1011 XMMHUYECKOI'O DJIEMEHTA B COEMHEHHH.

KonnuectBo BemectBa. Monb. MoisipHas macca. B3auMMOCBA3b KOJIMYECTBA, MAaccChl U
yucia CTPYKTYPHBIX €MHHULL BemecTBa. Pacuérsl o opmynaM XMMUYECKHX COSAMHEHUH.

@usnyeckue W XMMHYECKHE SBICHMS. XHUMUYECKas peakuus U €€ IMPU3HAKA. 3aKOH
COXpPaHEHMsI Macchl BeIecTB. XUMHUYecKue ypaBHeHus. Kiaccupukanuss XuMHUUECKUX peakiuit
(coenMHEHUS, PA3IOKCHHUS, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKCnepumeHm:

3HAKOMCTBO C XHMHYECKOW MOCYIOH, MpaBWIaMUd PabOTHI B J1a0OpaTopuu M NMpUEMaMHU
oOparteHust ¢ 1abOpPaTOpPHBIM O0OPYIOBAaHUEM, M3YYCHHE W OINUCAHUE (PUINICCKUX CBOWCTB
00pa3lloB HEOPraHWYECKUX BELIECTB, HaONOJCHHE (PHU3NYECKUX (TUIaBIEHUE BOCKa, TasHUE
JbJla, pAaCTUPAaHUE caxapa B CTYNKE, KHIEHUE U KOHJCHCALUs BOJbI) U XUMHUYECKUX (FOpeHHe
CBEUYM, NPOKAIMBAHUE MEIHOW IPOBOJIOKH, B3aMMOACHUCTBUE MeJa C KHUCIIOTOH) SIBICHHH,
HaOJI0IeHUE U OINMCaHME MPHU3HAKOB MPOTEKAHUsI XMMHUYECKUX peakluil (pa3iokeHue caxapa,
B3alMOJIEHCTBHE CEPHON KUCIIOTHI C XJIOpUJIOM Oapusi, paznoxeHue ruapokcuaa meau (II) mpu
HarpeBaHWM, B3auMOJCHCTBUE >kene3a ¢ pactBopoM coiu menu (II), msydenwe crocoOoB
paszieneHus cMeceil: C IOMOIBI0 MarHuTa, (UIBTPOBAaHUE, BbIIAPUBAHHUE, IUCTUIUISLIMS,
xpomarorpadus, TpOBEIECHHE OYMUCTKM TIOBAPEHHOW COJHM, HAOJIOJEHHWE H ONHCaHHUE
pE3yJIbTaTOB IPOBEJIEHUS OIbITA, WIIOCTPUPYIOIIErO 3aKOH COXPAaHEHUS MAacChl, CO3JAaHHE
MoJiesielt MOJIEKYI (IIapOCTEP KHEBBIX ).

Baskneiimue npeacTaBuTe I HEOPraHUYECKHUX BeleCTB

Boznyx — cMech razos. CocraB Bo3nyxa. Kuciopoa — 25IeMEHT M NPOCTOE BELIECTBO.
Haxosxnenue xucnopoja B npupoje, pusnueckue 1 XMMHUYECKUe CBOWCTBA (PEaKLUU TOPEHMS).
Oxcupnpl. Ilpumenenue xkucnopoga. CrocoObl TOMyYeHHUS KHUCIOpoJa B J1a0OpaToOpuu H
npoMbIIeHHOCTH. KpyroBopoTr kuciopona B mpupoje. O30H — alioTporHas MOAM(pUKALUs
KHCIIOpO/ia.

TemoBoil 3((ekT XUMHUYECKON peakIUH, TEePMOXMMMUYECKHE YpaBHEHUS, 3K30- HU
DHAOTEPMUYECKUE peakuMU. TOmIMBO: yrosb M MeTaH. 3arpsi3HEHUE BO3/yXa, YCHUIICHHUE
NapHUKOBOTO 3P deKTa, pa3pyLIeHne 030HOBOT'O CIIOS.

Bonopon — »nemeHT M mpocroe BemecTBo. HaxokaeHue Bomopoia B INPUPOIE,
¢u3nueckre 1 XUMUYECKHE CBOWCTBA, IPUMEHEHHE, CIIoco0b! monydeHus. Kucinotsl u conu.

Moutsipablii 00bEM Ta30B. Pac4€Thl M0 XMMHUYECKUM YPaBHEHHSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputrens. PactBopbl. Haceimennsie u
HEHACBIIIEHHbIE pacTBOphl. PacTBopuMoOCTh BemiecTB B Bojae. MaccoBas A0Sl BeELIECTBa B
pacTBope. XHUMHUYECKHE CBOMCTBA BoAbl. OcHOBaHMs. Ponp pacTBOpoOB B MPUPOAE M B KU3HU
yenoBeka. KpyroBopoT Boabl B NIpupojie. 3arpsi3HEHUE NMPUPOAHBIX BoJA. OXpaHa M OUYMCTKA
IIPUPOJHBIX BOJ.

Knaccugukanus Heopranuueckux coenuHeHuid. Oxcunpl. Knaccuduxanms oxcuuos:
cojieoOpa3zymomue (OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyroe. Homenkinarypa
OKCcHI0B. DU3NUECKHUE U XUMUYECKHE CBOMCTBA OKCUIOB. [TomydeHne okcuaos.



OcHoBanns. Kiaccudukanust ocHoBaHW: MIEMOYM W HEPACTBOPHMBIC OCHOBAHUSI.
Homenkiarypa ocHoBanuil. @uU3MYECKHE M XHUMHUYECKHE CBOMCTBAa OCHOBaHMi. llomyuyenue
OCHOBAaHUM.

Kucnotsl. Knaccudpukanus xucinor. Homenknarypa kuciaot. @uznyeckiue 1 XUMHUECKUE
cBorcTBa KUCHOT. Pax akrusHocTn MetaiioB H. H. bekerosa. [lonmydenue kucior.

Conu. Homenkiarypa coneil. @uzndeckre U XMMUYECKUE cBOWCTBa cosied. [lomydenue
COJICH.

I'eneTnueckas CBA3b MEXy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIpEe/eNIeHUE COEpKaHMsl KHCIOpoJa B BO3/yXe, OJIy4YeHHe, cobupanue,
pacrio3HaBaHME W HM3y4YEHHE CBOICTB KHCIOPOJa, HAOIIOJCHHE B3aWMOJCHCTBHS BELIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS U IpEKpallleHusi ropeHus (moskapa), 03HaKOMJIEHHE C
oOpa3laMu OKCUJOB U ONHMCAaHHE MX CBOICTB, MOJYy4YeHHE, COOMpaHHE, paclo3HaBaHUE U
U3Yy4EeHHE CBOWCTB Boaopona (ropeHue), B3aumojeicTBue Bojopona c¢ okcugom wmeau (I1)
(BO3MOYKHO HCIIOJIb30BAaHKME BHIEOMATEPUANIOB), HAOIIOeHIE 00pa3IOB BEIIECTB KOJIMUYECTBOM
1 Monb, uccienoBaHHE OCOOCHHOCTEH PACTBOPEHUS BEIIECTB C PA3IUYHON PacTBOPUMOCTHIO,
MPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHONM MaccOBOM J0Jie pacTBOPEHHOIO BEILECTBA,
B3aMMOJICHCTBHE BOJABI C MeTaUIaMM (HaTpueM U KajibIMeM) (BO3MOXHO HCIOJIb30BaHUE
BUCOMATEPHAJIOB), UCCIIEAOBAaHHE OOpPa3lOB HEOPTaHUYECKUX BEIIECTB PA3JIMYHBIX KIIACCOB,
HAOJII0JIEHUE W3MEHEHUsI OKPAaCKM MHIMKATOPOB B PAacTBOpPax KHUCIOT U ILEIOYEH, U3ydyeHue
B3aumoeiictBusi okcuga meau (II) ¢ pacTBopoM cepHOM KHCIOTBHI, KHCIOT C METaJlJIaMu,
peakuuii HeWTpaiau3alud, IOJyYEeHHE HEpPAaCTBOPUMBIX OCHOBAHMI, BBITECHEHHUE OJIHOTO
MeTaJljla PYTUM U3 pacTBOpPA COJIM, PELIEHUE DKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «Baxuelme
KJIACChI HEOPTaHUYECKUX COEAUHEHUI.

Iepuoauyecknii 3axoH u Ilepuoagnyeckass cucrema xumudeckux siemenros /. H.
MenpeneeBa. CTpoeHne aToMOB. XUMHYeCKas CBA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuun

[lepBble TOMBITKH KJIACCU(DUKAIMKA XUMHUYECKHX dJeMeHTOB. [loHaTne o rpymnmax
CXOJHBIX 2JIEMEHTOB (II€JIOYHBIE U IIETIOYHO3EMENIbHBIE METAJUIbI, TaJIOr€Hbl, UHEPTHBIE ra3bl).
DNeMEeHTHI, KOTOpble 00pa3ytoT aM(OTepHbIE OKCHUIBI U THIPOKCHIBI.

Ilepuonuueckuin 3akoH. llepmoamueckass cucremMa xumuueckux a3nemeHtos . H.
MenneneeBa. Koporkonepuognas u januHHONepuomHas ¢opmbl [lepuogndeckoit cucTeMbl
xumuueckux snemeHToB J[. M. MenneneeBa. Ilepuonst u rpymnmbsl. DU3HYECKHH CMBICT
MIOPSIIKOBOTO HOMEPA, HOMEPOB IIEPUOA U IPYIIILI JIEMEHTA.

Crpoenne aromoB. CocraB aroMHbIX snep. HM3oromsl. Onexktponsl. CrpoeHue
AIIEKTPOHHBIX 000JIOYEK aTOMOB TMEPBbIX 20 XUMHUYECKUX JIeMEHTOB [leprnoandeckoil cucTeMbl
. W. MenneneeBa. XapakTepUCTHKAa XHMHYECKOrO JJIEMEHTAa IO €ro IOJOKEHUI0 B
ITepuoanueckoit cucreme J[. 1. Menaeneena.

3aKOHOMEPHOCTU U3MEHEHHUS pauyca aTOMOB XUMHUUYECKUX 3JIEMEHTOB, METAJUIMUECKUX U
HEMETAJUIMYECKHUX CBOMCTB I10 TPYIIIIAM U IEPUOAAM.

3nauenue [lepuonnyeckoro 3akoHa u Ilepuoauueckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB
JUIs pa3BUTHS HayKH U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

Xumuueckas CBA3b. KoBanentnas (monsipHast " HEMnoJIsipHast) CBS3b.
DIIEKTPOOTPULIATEILHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHAas CBs3b.
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Crenenp  okucineHus. OKHCIUTENbHO--BOCCTAHOBUTENbHBIE  peakiuu. IIponecchbr
OKHUCJICHUS U BOCCTAaHOBJICHUSI. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumMenm:

W3YyYCeHHE OO0pa3loB BEIIECTB METANIOB M HEMETANIOB, B3aUMOJICHCTBUE THAPOKCHA
IMHKA C pacTBOpaMu KUCIOT M IIEJIOYEH, MPOBEIACHHUE OIBITOB, WLIIOCTPUPYIOIIUX MTPUMEPDI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKuil (TOpEHUE, PEaKIIUU Pa3JI0KEHUS, COSTUHEHHUS).

Meosrcnpeomemmnuwie ceasu

Peanuzanus MexXnpeIMeTHbIX CBA3€H NPHU MU3YYEHHH XMUMHH B 8 KJacce OCYILECTBIISIETCS
yepe3 HCIONb30BaHME KaK OOLIMX €CTeCTBEHHO--HAyYHBIX MOHATHM, Tak U TOHATHIA,
SIBJISIFOUTUXCSI CACTEMHBIMHU JIJIs1 OT/ICNIbHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO--HAy4YHBbIC TOHSATHS: HAYYHBIA (DAaKT, THUIIOTE3a, TEOPHUS, 3aKOH,
aHaIM3,  CHUHTE3,  KIacCH(UKAIUsA,  IMEePUOJUYHOCTh,  HAOMIOJEHHE,  IKCICPUMEHT,
MO/ICJIMPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®u3nka: Marepus, aToM, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUJ, H30TOIIbI,
pPaZOaKTUBHOCTb, MOJIEKYJa, AJIEKTPUYECKUUN 3apsi, BEIIECTBO, TelO, 00BEM, arperaTHoOe
COCTOSTHUE BEIECTBA, ra3, (U3WYECKHUE BETUYMHBI, €IUHUIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorwust: porocunres, qpixanue, ouochepa.

['eorpadus: armocdepa, ruapocdepa, MHHEPAIB, TOPHBIE IOPOIBI, IOJIC3HBIC
MCKOIIaeMble, TOIUIUBO, BOJAHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHYeCKas peaKkuust

Ilepuonuueckuin 3akoH. llepuoamueckass cucremMa xumuueckux a3nemeHtos . H.
MenneneeBa. CTpoeHHe AaTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOWCTB XUMHUYECKHUX
AJIEMEHTOB NEPBBIX TPEX MEPUOMOB, KalMs, KaJlbLUs M HUX COEIUHEHUI B COOTBETCTBUHU C
MOJIOKEHUEM AJIEMEHTOB B lleproanyueckoit cucteMe U CTpOEHUEM UX aTOMOB.

Ctpoenue BelecTBa: BHABl XUMHUYECKON CBs3M. THMBI KPUCTAUIMUYECKUX PEHIETOK,
3aBUCHMOCTh CBOMCTB BEIIECTBA OT THMA KPHUCTAIMYECKON PEMIETKH U BUJA XUMHUYECKOU
CBSI3H.

Knaccudukanuss ¥ HOMEHKJIATypa HEOPTraHWYECKHX BEMIeCTB. XUMHYECKHE CBOWCTBA
BEILECTB, OTHOCAIIMXCS K Pa3IMYHBIM KJIaCCaM HEOPraHMYECKUX COEIMHEHHM, TeHeTHYecKas
CBSI3b HEOPTraHUYECKHUX BELIECTB.

Knaccudukaius XMMHUYECKHX PEakIuil 0 pa3MUYHbIM IpU3HaKaM (TI0 YUCIYy U COCTaBy
YUaCTBYIOIIMX B PEAaKIUU BEIIECTB, MO TEmIoBOMY 3(QexTy, Mo H3MEHEHHIO CTeleHen
OKHCJICHUS XMUMHYECKUX DJIEMEHTOB, IO OOpAaTUMOCTH, MO YYaCTHIO KaTajau3aropa). JK30- U
SHIOTEPMUUYECKHE PEAKIINHN, TEPMOXUMUICCKHE YPaBHEHHUSI.

[TonsiTue o ckopocTH xumudeckoi peakuuu. [lonarue o0 oOpaTUMBIX U HEOOPATUMBIX
XUMUYECKUX peakiusax. [IoHsITHE O TOMOTEHHBIX M TETEPOTCHHBIX peaknusx. [loHarue o
karanuze. [loHsiTHE O XuUMHUYeCKOM paBHOBecHH. DaKTOPhl, BIMSIOUIME HAa CKOPOCTh
XUMUYECKON PEaKlUU U MOJIOKEHUE XUMUUYECKOTO PAaBHOBECHSI.

OKHCTUTENbHO-BOCCTAHOBUTENBHBIC PEAKIIMU, DSJEKTPOHHBIM OallaHC OKUCIUTENHHO-
BOCCTAHOBUTEIbHON peakuuu. CocCTaBleHHWE YPaBHEHHUM OKHCIUTEIbHO--BOCCTAHOBUTEIBHBIX
peaxIuii ¢ UCIOJIb30BAaHUEM METO/Ia JIEKTPOHHOr0 OaaHca.
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Teopust PAEKTPOTUTUYECKON AUCCOIMALNM. DJIEKTPOIUTHI U HEANEKTPOIUTHI. KaTHOHBI,
AQHUOHBI. MexaHu3M JAMCCOLMAallMM BELIECTB C pa3IMYHbBIMU BUAAMH XUMHUYECKOH CBS3H.
Crenenb auccoruanuv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakuuu nonHoro o6MeHa. YCIIOBHS NMPOTEKaHUs PEAKIMii MOHHOTO OOMEeHa, TOJHbBIE U
COKpallEHHBbIE MOHHBIE ypaBHEHUs peakiuil. CBOICTBa KUCIIOT, OCHOBAaHUI M COJIEH B CBETE
IpEeACTaBICHUNH 00 3JIEKTPOJUTHUYECKON aucconuanuu. KadecTBeHHblE peaklUd Ha HOHBI.
[TonsiTHe 0 rupoIN3€e COJEH.

XumuuecKkuii IKcnepumenm:

O3HAKOMJICHHE C MOJENSAMH KPUCTAJUIMYECKUX PEIIETOK HEOPraHMYeCKHX BEILECTB —
METAJUIOB M HEMeTauioB (rpadura W anMmasza), CIOXKHBIX BEIIECTB (XJIOpUAA HATpHs),
UCCJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOH pPEaKIUu OT BO3ACHCTBUS PA3IUUYHBIX
(GakTOpoB, UCCIIEJOBAHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, IpoOLEcca JAUCCOLHALMU
KHUCJIOT, ILIEJIoYe U cojeil (BO3MOYKHO HCIIOJIb30BAHME BHUJEO MAaTepUajioB), IMPOBEACHUE
OIBITOB, WJIIIOCTPUPYIOIIUX MPU3HAKU MPOTEKaHMUs peakluil MOHHOro oOMeHa (oOpa3oBaHue
ocajika, BbIIEJICHME Tra3a, o00pa3oBaHHE BOJbI), OIBITOB, MUIIOCTPUPYIOLUX [PUMEPHI
OKHMCIIUTEIbHO-BOCCTAHOBUTENBHBIX peaklUil (ropeHue, peakluu pasiokKeHUs, COEAMHEHUs),
pacrio3HaBaHWE HEOPraHMYECKUX BEIIECTB C IOMOIIBIO KAYECTBEHHBIX pEaKkIUil Ha HOHBI,
pelIeHre IKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTauibl 4 MX coeJUHEHHS

OOmass xapakTepucTHKa rajoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB, XapaKTEpHbIE
crerieHu okucieHusi. CtpoeHne W (U3WYECKHE CBOWCTBA IPOCTHIX BEIIECTB — TaJOT€HOB.
XuMHUECKHEe CBOMCTBAa Ha MpuMepe xJjopa (B3auMoOJEHiCTBHE € MeTallaMH, HeMeTallJIaMH,
menoyamu). XmopoBopopoa. ConsiHas KHMCIOTa, XUMHUYECKHE CBOMCTBa, IOJIyYyeHHE,
npuMeHeHue. JlelicTBHE XJI0pa U XJIOPOBOAOPOAa Ha OPraHU3M 4elloBeKa. BakHelmme Xaopuasl
Y X HaXO0XJIEHUE B IPUPOJIE.

OOmast xapakrepuctuka 37aeMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHrne M (QU3MYEeCKHe CBOMCTBA MPOCTHIX BELIECTB —
KHUCJIOpOJia U cepbl. AJUIOTPONHBbIE MOAU(UKALIMK KUCIOPOJa U cepbl. XUMUYECKHE CBONCTBA
ceprl. CepoBomopoj, cTpoeHue, ¢Gu3NYeckue M XHUMHUUYECKHe CBOWMCTBa. OKCHIBI Cephbl Kak
MPEJICTABUTENIN KUCIOTHBIX OKCUIOB. CepHas KUCIOTa, PU3NYECKUE U XUMHYECKHE CBOMCTBA
(oOme Kak MpeaCTaBUTENs Kiacca KUCJIOT M crenuduyeckue). XUMHUYECKUE pPeakluy,
Jekallue B OCHOBE HPOMBIIIICHHOTO croco0a IMoyyuyeHus cepHoi KucnoTsl. IIpumeHenue
cepHoi KucinoTsl. CoJM CepHOM KHCIOTHI, KaUeCTBEHHAs peaklus Ha cynb¢aT-uoH. Haxoxenue
ceppl M €€ COEeIMHEHUH B MpUpoAe. XHUMHUECKOE 3arps3HEHUE OKPYKAIOLIEH cpenbl
COECTMHEHUSIMU cepbl (KUCIOTHBIE O, 3arpsi3HEHHE BO3JyXa U BOJOEMOB), CIIOCOOBI €ro
MPeIOTBPALLIECHUS.

OO6mass xapaktepucTuka 371eMeHTOB VA-rpymnmbl. OcoOEHHOCTH CTPOEHHS AaTOMOB,
XapaKTepHbIE CTEMEeHH OKHUCIEeHUS. A30T, paclpoCTpaHEHHEe B NpuUpoje, (usmdeckue u
XUMHYeckHe cBoiicTBa. KpyroBopot a3ora B mpupojie. AMMHUAK, ero Gu3ndeckue u XMMUYECKHe
CBOWCTBA, MoylyueHue u npumenenue. Conu aMMOHUs, UX (PU3NYecKre U XMMUYEeCKHe CBOMCTRa,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIy4EHUE,
¢u3myeckue M XUMHYECKHE CBoOicTBa (oOmMe Kak MpeACcTaBUTENs Kiacca KUCIOT |
cneuuduyeckue). Mcnonap3oBaHue HUTPATOB M COJEH aMMOHHUS B KauyecTBE MHUHEPAJIbHBIX
ynoOpeHui. XuMHUYECKOe 3arpsi3HEHHE OKPY)KAIOIIEH Cpelbl COCMMHEHUSIMHU a30Ta (KUCIOTHBIC
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JIOKIIA, 3arps3HEHUE BO3ayXa, MOUYBBl U BOJOEMOB). Docdop, aIOTPOMHBIE MOAUPUKAIIH
docthopa, puznyeckue u xummuueckue cporictBa. Oxcun docdopa (V) u docdopnas xucnora,
¢u3nueckue M XMUMHYECKHE CBOWMCTBa, mosiyueHue. lcmomb3oBanue QocdaroB B KauecTBe
MUHEPAIbHBIX YI00PEHHA.

OO6mass xapakrepuctuka 351eMeHTOB IVA-rpymnmbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble CTENICHU OKUCIEHUs. YTIIEepOoJ, aJUIOTPONHbIE MOIU(PHUKALIMH, PACIIPOCTPAHEHUE B
npupoze, pusnueckue U XxumMudeckue cBoicTBa. Asncopobuus. KpyroBopot yriepona B npupose.
Oxcuapl yriaepona, UX (pU3HMYECKUe U XMMHUYECKHE CBOWCTBA, JCHCTBUE HA KUBBIE OPraHU3MBI,
[OJy4eHHEe U IpPUMEHEHHe. DKOJIOTMYecKrue npolieMbl, cBA3aHHbIe ¢ okcuaoM yriepoaa (IV),
TUIOTEe3a TI00AILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIN 3PQeKT. YroibHas KHCIOTa U e
CONM, WX (PU3MUECKHE M XUMHYECKHE CBOICTBA, MOJy4YeHHWE M TNpuMeHeHue. KauecTBeHHas
peakiust Ha  KapOoHar-moHbl. Mcmomb3oBanume  kapOOHAaTOB B OBITY, MEAMIIWHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHayanbHble MOHATHS 00 OPraHUYECKUX BEIIECTBAaX KaK O COCIUHEHHUSAX YIiepoja
(MeTaH, 3TaH, JTWJICH, AalETWUJIEH, ATAHOJ, IJMLEPHH, YKCycHas Kkuciora). IIpupogHsie
UCTOYHUKU YIJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX IepepaboTKu
(OeH3uH), UX poJib B OBITY U MPOMBILUIEHHOCTH. [IoHATHE O OMOJIOTUYECKN BaXKHBIX BELIECTBAX:
KUpax, Oeskax, yriaeBoJax — M HMX pOJIM B KU3HU ueloBeKa. MarepualbHOE €JUHCTBO
OpPraHUYeCKUX U HEOPTaHMUECKUX COCAMHEHUI.

Kpemuuii, ero ¢Qusuueckue M XUMHYECKHE CBOWCTBA, IOJYYEHHE M IPUMEHEHUE.
Coenunennus kpemHusi B mnpupone. OOmme mpencraienus o0 okcuae kpemuus (IV) u
KpeMHHEBOM kucioTe. CUIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIIJICHHOCTH. BaxkHeiiue
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, ILEMEHT, OeTOoH, Xkene300eToH. IIpobmembl
6€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MaTEpPHAIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

u3ydeHre oOpa3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEACHUE
Ka4eCTBEHHBIX PEaKIMi Ha XJIOPUA-WOHBI W HAOIIOJCHHUE NMPHU3HAKOB MX NMPOTEKAHUS, OIBITHI,
oTpaxaromue (pU3NYECKue U XUMHUYECKHE CBOICTBA TaJIOT€HOB M UX COEAMHEHUH (BO3MOKHO
HCIIOJIb30BaHUE BUAECOMATEPUAIOB), O3HAKOMJIEHHME C 00pasllaMu XJIOpUAOB (TaJOre€HUI0B),
O3HAKOMJICHHE C oOpa3llaMu cepbl U €€ COEIMHEHUSMH (BO3MOXHO HCIOJb30BaHUE
BUJEOMaTepHuaoB), HaOdIoleHUWEe Tpolecca OOYIJMBaHUS — caxapa o]  JeicTBUeM
KOHIIEHTPUPOBAHHON CEPHOW KHMCIIOTHI, U3yUYeHHE XUMHUECKUX CBOMCTB pa30aBiIeHHOMN cepHOM
KHCJIOTHI, MPOBEJICHHE KaYeCTBEHHOW peakiMM Ha Cylb(aT-uOH U HAOIIOJeHHE NMpU3HaKa eé
NPOTEKaHUs, O3HAKOMJIEHHE C (U3MUECKUMH CBOMCTBaMHU a30Ta, ¢ocdopa M UX COCTUHEHUH
(BO3MOYKHO HCIIOJIb30BAaHKME BHIEOMATEPUANIOB), 00pa3iaMu a30THBIX U (pochOpHBIX yrnoOpeHui,
MoJlyueHue, coOupaHue, pacro3HaBaHHWE W U3YYEHHE CBOMCTB aMMMaka, IpPOBEICHUE
Ka4eCTBEHHBIX pEaKIWid Ha WOH aMMOHHA M (ocdar-noH W W3ydeHHE MPHU3HAKOB HX
MPOTEKaHUs, B3aMMOJCHCTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI C MeAbl0 (BO3MOKHO
UCITIOJIb30BaHUE BHUJIEOMATEPUANIOB), M3Y4YE€HUE MOJeNell KPUCTAUIMUECKUX PEIETOK anaMasa,
rpaduta, ¢yuiepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOpOIMM PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIJIEM M yCTPOICTBOM MPOTHBOras3a, oJydeHrue, COOupaHue, paclio3HaBaHue
U M3y4YEeHHE CBOMCTB YIJIEKHCIIOTO ra3a, NMPOBEJCHHE KAUeCTBEHHBIX pEaKlMii Ha KapOoHAT U
CHJIMKAaT-UOHbl ¥ M3y4EHHE NPU3HAKOB HUX MPOTEKaHMs, O3HAKOMJIEHHE C MpOLyKLIHEH
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CHUJIMKATHOM MPOMBIIIJIEHHOCTH, PELICHUE SKCHEPUMEHTAIBHBIX 3a/1ad No Teme «BakHelmue
HEMETAJIBI U UX COCIUHEHHUS.

MeTanjibl M UX COCTUHEHUS

OOmass xapakTepUCTHKAa XMMHMUYECKHUX DJJIEMEHTOB — META/JIOB Ha OCHOBaHUM MX
nonoxkeHus B [lepuonnueckoit cucreme xumudeckux 3yemeHToB . 1. MenneneeBa u cTpoeHus
atomoB. CTpoeHHe MeTauioB. MerauMueckass CBs3b M METAJUIMYECKas KpUCTaUIMYecKas
peméTka. DJIEKTPOXMMHUYECKUN psJ HanpsDKeHUH MeTawioB. Pu3MUecKue U XUMHUYECKUE
cBoiicTBa MeTayyioB. OO1ue crnocoObl moixydeHus MeTayioB. [loHATHE O KOPPO3UK METAaJIOB,
OCHOBHBIE CITIOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBsl (CTallb, Yyr'yH, TIOpaTOMUHUN, OpOH3a) U
WX PUMEHEHHE B OBITY U IPOMBIIIJICHHOCTH.

[Ilenounble MeTaUIbL: TTOJIOKEHUE B [leproanueckoi cCUCTEME XUMUYECKUX AIEMEHTOB /l.
N. MenpneneeBa, CTpOEHHE HX aTOMOB, HaXOXIEHUE B Ipupoje. Puznyeckue U XMMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpust U Kayusi). OKCUIBI M THAPOKCUIBI HATpHs U Kanus. [Ipumenenue
LIEJIOYHBIX METAIOB U UX COCIUHEHUM.

[[{enouHo3emenbHbIE METAJIBI MarHuil W KajabUui: mnojoxkeHue B Ilepuogmueckoit
cucreMe xumudeckux sneMeHToB JI. M. MeHnaeneeBa, CTpO€HHE HMX aTOMOB, HaXOXKJIEHUE B
npupoje. Pusnueckue U XMMUYECKHUE CBOMCTBA MAarHus W Kanblus. BaxkHeilmue coeanHeHUs
KaJbIUsl (OKCH, TUAPOKCU, COJN). JKECTKOCTE BOJIBI M CITOCOOBI €€ YCTpaHCHUS.

AmoMuHuii: nonoxxenue B Ilepuonuyeckoil cucteme xumudeckux snemeHTo [l U.
MeneneeBa, CTpOCHHE aTOMa, HaxXOKJAECHHUE B npupoae. Ousznyeckne U XMMUYECKUE CBOMCTBA
amroMUHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH A AITFOMHHHSL.

Kenezo: mnonoxenue B Ilepumonnueckoir cucreme xumuueckux isnementoB J[. W.
MenneneeBa, CTpOEHHE aTOMa, HaxOXAcHUE B mpupoae. PU3nuecKkue 1 XMMUYECKUE CBOMCTBA
xkene3a. Okcunwl, Tuapokeuasl u conu skenesa (II) m sxenesa (III), ux cocras, cBoiicTBa U
IIOJTyYEHHUE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHE C O00pa3llaMM METaulIoB M CIUIaBOB, UX (U3UYECKUMHU CBOMCTBAMH,
U3YYEHUE PE3yJIbTaTOB KOPPO3UU METAJJIOB (BO3MOYKHO MCIIOJNb30BaHHE BHIEOMATEPUAIIOB),
0COOEHHOCTEHN B3aMMOJECHCTBUS OKCUIA KaJbI[Us U HATPHUS C BOJOW (BO3MOYKHO MCIOJIb30BaHUE
BUJICOMATEpPHUAIIOB), HCCIEAOBAHUE CBOWCTB JKECTKOW BOJBI, IpOIEcca TOPEHUs Keleza B
KHcIoposie  (BO3MOXKHO — HCIOJNB30BAaHHE  BUACOMATEpUATOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEAKIIMii Ha MOHBI: MarHus, KaJbIlUs, alllOMUHUA, LMHKA, *kene3a (II) u xenesza
(IIT), memu (II), HabmroieHNE U OMHMCAaHUE MPOIECCOB OKPAIIMBAHMS TJIAMEHU MOHAMH HATpHS,
Kamusi U KaJlblusg (BO3MOXHO HCIIOJNIB30BAHKME BHAEOMATEPUAIIOB), UCCIIEOBaHIE aM(pOTEPHBIX
CBOMCTB T'HJIPOKCHAA aIFOMUHMS U TUAPOKCUA [IMHKA, PEIICHUE YKCIEPUMEHTAIBHBIX 3a7a4 10
Teme «BakHelme MeTallIbl U UX COCTMHEHUS.

XuMus M OKpyKaouas cpeaa

BemectBa n Marepuansl B TOBCEJHEBHOM KU3HHU YeJIOBEKAa. be30macHoe MCHoIb30BaHUe
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momois mpH XUMHUYECKHX OXKOTax M
OTpPaBJICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKPYKAIOIIeH cpebl (MpeaenbHas A0MyCcTUMasi KOHIEHTPaLHs
Beriects, ganee — [1/IK). Pons XxuMuu B penieHuu 3KOIOTHIECKUX MTPOOIIeM.

Xumuueckuii IKCnepumenm:

n3ydeHue o0pasIoB MaTeprajoB (CTEKIJIO, CIUIaBbl METAJIJIOB, MIOJUMEPHBIC MAaTEPUAIBI).
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Meostcnpeomemnuwie ceasu

Peanuzanus MexXnpeaMETHBIX CBsI3€M MPU U3YYEHHUU XMMMH B 9 Kjacce OCYIIECTBIISETCS
Yyepe3 HCMOJIb30BAHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHATHH, TaK ¥ IOHSATHIA,
ABJISIOIIMXCSI CHCTEMHBIMHU JUIsl OT/AEIBHBIX MPEIMETOB ECTECTBEHHO--HAYYHOIO LIUKJIA.

OOmue ecTecTBEHHO-HAy4HbIE IOHATHSA: HAy4HbIM (akT, TUmoTesa, 3aKOH, TEopus,
aHanu3,  CHHTe3,  Kiaccupukauus,  MEepUOAUYHOCTb,  HAONIOJEHHE,  SKCIEPUMEHT,
MOJICJIUPOBaHKE, U3MEPEHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBIN 3(P(eKT, TEXHOIOTrUs, MaTepHUabl.

@dusmuka: Marepus, aToM, O3JEKTPOH, MPOTOH, HEWTPOH, HOH, HYKJIWJ, H30TOIbI,
pPaJMOAaKTUBHOCTb, MOJIEKYJa, DJICKTPUYECKMH 3apsa], MPOBOJHHUKH, IOJYIIPOBOJHHUKH,
JVBJICKTPUKHU, (POTOIIEMEHT, BEIIECTBO, TEJIO, 00bEM, arperaTHOe COCTOSIHUE BEIIEeCTBa, ras,
pacTBOp, pacTBOPUMOCTh, KPUCTAJUIMYECKAs PpEHIETKA, CIUIaBbl, (U3WYECKHE BEIUYMHBL,
€MHUILIBI U3MEPEHUS, KOCMUUECKOE MPOCTPAHCTBO, IIJIaHEThI, 3BE3/1bl, CoHIIE.

buonorus: ¢otocunres, apixanue, O6uocdepa, 3KOCHUCTEMa, MHHEpaIbHBIE yIOOpEHHH,
MHUKPO3JIEMEHTbI, MAaKPO3JIEMEHTbI, TUTATEIbHbIE BEIIECTBA.

['eorpadusa: armoctepa, ruzpocdhepa, MUHEpasbl, TOPHbIE MOPOJbI, IOJE3HbIC
UCKOIIaeMble, TOILIUBO, BOJIHBIE PECYPCHI.

TEMATHYECKOE INTAHUPOBAHUE

8 KJIACC
Ne n/m KoaugecTBO
Paznen, tema
4acoB
Paszgea 1. [lepBoHayaibHbIe XMMUYECKHE TOHATHS
11 XuMusi — BaxkHasi 00JIaCTh €CTECTBO3HAHUS U MTPAKTHUECKOMN 5
' NeITEILHOCTH YeJIoBEKA

15
1.2 BemectBa 1 XuMHUeCKUE peakuu
Hroro 1o pasneny 20
Pa3nes 2. BaskHeiimme npeacTaBuTe/ Il HEOPraHHYECKUX BeleCTB
2.1 Boznyx. Kucnopon. [Tonsitue 06 okcugax
2.2 Bogopoa.Ilonarue o kucnorax u comisix

5
2.3 Bopna. PactBopsr. [ToHsTHE 00 OCHOBaHHSIX

11
2.4 OcCHOBHBIE KJIacChl HEOPraHUYECKUX COeTMHEHUN
Hroro no paszneny 30

Paznea 3. [lepuoanueckuii 3axoH u [lepuoguyeckas cucremMma XuMu4ecKux 3jaemMeHToB /1.
N. MenaeneeBa. CtpoeHue aToM0OB. XUMHYECKas CBA3b. OKUCIUTEIBHO-

BOCCTAHOBUTEC/IbHbIC PCAKIIMH
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[Tepuonuueckuii 3akoH u [leprnoanyeckas cucrema

3.1 xuMmuueckux sneMenToB /. . Menaene-eBa. Ctpoenue aroma !
3.9 Xummnueckasi cBsi3b. OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIC 8
peakiuu
Hroro no pazneny 15
PeszepBHOE Bpems 3
68
OBILEE KOJIMYECTBO YACOB I10 I[TPOTPAMME
9 KJIACC
Ne ni/m KounyecTBo
Pa3pen, tema
4acoB
Pa3nes 1. BemecTBo 1 XMMHYecCKHe peaKIIuu
11 [ToBTOpeHue U yriyOlieHne 3HaHuH OCHOBHBIX pa3lieloB Kypca 8 5
KJlacca
1.2 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX PEaKIIHii
8
13 DIEeKTPOTUTHYECKAs AUCCOMAIHS. XUMUYECKHE PEAKIIUU B
pacTBopax
Hroro no pazgeny 17
Pasznen 2. HemeTasIbl M HX cOeTMHEHHS
51 OO61as xapakTepucTHKa XUMUYECKUX 1eMeHTOB VIIA-Tpynmsbl. 4
I"anorenst
99 OO61as xapakTepuUCTHKa XUMUYECKUX AJIEMEHTOB VIA-rpynimbl. 5
Cepa u e€ coeTMHEHUs
53 OO01mas XxapakTepuUCTHKa XUMUYECKUX AIEMEHTOB VA-Tpymibl. A30T, 7
dbocdop 1 ux CoeTMHEHUS
8
54 OO01mas XxapakTepuCTHKa XUMHUYIECKUX JIEeMEHTOB [V A-rpynmbil.
Yrinepoa 1 KpeMHUN U UX COSTUHEHUS
Hroro no pazneny 25
Pa3zgea 3. MeTasuibl M UX COeAMHEHUS
3.1 OO61mue cBO¥CTBa METAIIIOB 4
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3.2

Baxkueiimue MeTamibl 1 UX COSTUHEHUS

16

Hroro no pazaeny

20

Pa3nes 4. Xumus n okpy:kapomas cpeaa

4.1

BCH_IGCTBa M MaTCpurajibl B )KU3HU YCIIOBEKA

Hroro no pazaeny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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