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1. INTAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIbTATDBI

JIMUHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE pe3yibTaThl OCBOCHHSI IPOTPAaMMBI OCHOBHOTO OOIIero oOpa3oBaHUs
JOCTUTAIOTCS B X0/i€ OOy4YeHUs] XUMUU B €IMHCTBE Y4eOHOI M BOCHUTATENbHOM JEsTeNbHOCTU B
COOTBETCTBUM C TPATUIMOHHBIMU POCCHUICKUMHU COLIMOKYJIBTYPHBIMU U JTYyXOBHO-HPABCTBEHHBIMU
[IEHHOCTSIMH, TPHUHITHIMH B OOIIECTBE MpaBUJIAaMU W HOPMaMHU TOBEICHUS U CIOCOOCTBYIOT
MpolieccaM CaMOIO3HAHUS, CAMOPA3BUTHS M COITMATN3AINN 00YyUatOIUXCsl.

JIM4HOCTHBIE pE3yNbTaThl OTPAXKAIOT T'OTOBHOCTh OOYYAIOIIUXCS PYKOBOACTBOBATHCS
CUCTEMOM IO3UTUBHBIX LIEHHOCTHBIX OPHUEHTALUA M PACUIMpPEHUE ONbITa JEATEIbHOCTH Ha €&
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTpruoTHYeCKOro BOCIUTAHUS:

LIEHHOCTHOTO OTHOUIICHHUSI K OTEYECTBEHHOMY KYJIbTYpHOMY, UCTOPHYECKOMY U HAYYHOMY
HACJIeUI0, TIOHMMaHUsl 3HAYCHHMs] XMUMHYECKOW HayKd B >KM3HHM COBPEMEHHOIO OOIIecTBa,
CIIOCOOHOCTH BJQJIETh JOCTOBEPHOW HHGPOpPMAIEH O TEPEIOBBIX JOCTHIKCHHUSX M OTKPBITHIX
MHUPOBOH M OTCUECTBEHHOW XUMHH, 3aNHTCPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MHpa
H OO0ILIECTBA;

2) rpasKIaHCKOro BOCIIMTAHUS:

MPEACTABICHUS O COLMAIBHBIX HOpPMaxX M TMpaBUJaX MEXKIUYHOCTHBIX OTHOIICHUNU B
KOJUICKTHBE, KOMMYHUKATUBHON KOMITIETEHTHOCTH B 00111eCTBEHHO MIOJIC3HOM,
y4e0OHO-UCCIIeIOBATENLCKON, TBOPYECKOM U APYrUX BHJAX JESITENbHOCTH, TOTOBHOCTH K
pa3HoO0pa3HON COBMECTHOW AESITENbHOCTU MPH BHINOJHEHUHM Y4YeOHBIX, MO3HABaTENbHBIX 3ajad,
BBITIOJIHCHUM XHWMHUYECKHX OKCIEPUMEHTOB, CO3/IaHUM YYE€OHBIX MPOEKTOB, CTPEMJICHUS K
B3aMMOINIOHMMAHUIO W B3aUMOIOMOIIM B TpOIEecce ATOW yueOHOH NeATebHOCTH, TOTOBHOCTH
OLICHHUBATh CBOE MOBEJCHUE U MOCTYIKHU CBOUX TOBAPUIICH C MO3UIIMU HPABCTBEHHBIX U MPABOBBIX
HOPM C Y4ETOM OCO3HAHUS MOCIEACTBHI MOCTYIIKOB;

3) HeHHOCTH HAYYHOTO MO3HAHMSA

MUPOBO33PEHUECKHE  MPEACTaBICHUST O  BEHIECTBE W  XUMHYECKOM  peakivH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO pa3BUTUSI HAYKM M COCTABIISIIOLUIME OCHOBY JUIS
MMOHUMAaHUS CYIIHOCTH HAyYHOW KapTUHBI MUpA, MPEACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pPa3BUTHSL TIPUPOJIBI, B3aUMOCBS3SX YEJIOBEKa C MPHUPOIHOU CPEIoi, O POJIU XUMHUU B MO3HAHUH
ATHUX 3aKOHOMEPHOCTEM;

MO3HABATENbHBIE MOTHBBI, HAMpaBJICHHBIE HA TOTYyYEHHE HOBBIX 3HAHUM MO XHMHH,
HeoOxonuMmble Il OOBSICHEHUS HAOMIOAaeMBIX TMPOLECCOB U SIBICHHM, IMO3HABATEIbHOM,
MH(POPMAIIMOHHON W YUTATEIBCKON KYJIBTYPhI, B TOM YHCJIE HABBIKOB CAMOCTOSITEIIbHOW PabOTHI C
y4eOHBIMU TEKCTaMHU, CIPABOYHOM JUTEPATYpOM, AOCTYMHBIMH TEXHHYECKUMHU CpPEICTBAMU
MH(OPMAIIMOHHBIX TEXHOJOTHUH;

UHTEpeC K OOYyYeHHI0O W TIO3HAHMIO, JHO0O03HATEIHHOCTh, TOTOBHOCTH U CIIOCOOHOCTH K
caM000pa30BaHUI0, MPOSKTHONW M HCCIEAOBATEIBCKON NEATETbHOCTH, K OCO3HAaHHOMY BBIOOPY
HaIpPaBJIEHHOCTH M YPOBHS OOY4YEHHS B JaJIbHEHUIIIEM;

4) popMupOBaHUSI KYJIbTYPbI 310POBbS:

OCO3HaHUE LIEHHOCTHU YKU3HH, OTBETCTBEHHOTO OTHOILIEHHUS K CBOEMY 3/I0POBBIO, YCTAHOBKHU
Ha 370pOBBI 00pa3 >KU3HU, OCO3HAHWE TIOCIHEACTBUHA M HENPHUATHE BPEIHBIX IPUBBIYECK
(ymoTpeOneHrss ajkoroJisi, HApKOTHKOB, KYpPEHHUs), HEOOXOAMMOCTH COOJIOEHUS TIPaBHII
0€30MacHOCTH MPH OOpaIleHIH ¢ XMMHYECKUMHU BEIIECTBAMHU B OBITY M PEaIbHOM JKU3HH,



5) Tpy10BOT0 BOCTIMTAHUS:

MHTEpEC K MPaKTHYECKOMY H3yUeHHUI0 Tpodeccuil u Tpyaa pa3iMyHOro poja, YBAKECHHE K
TPyLY U Pe3yJIbTaTaM TPYAOBOM AEATEIbHOCTH, B TOM YUCIIE HA OCHOBE NPUMEHEHUS MPEIMETHBIX
3HAHUN MO XMMHUHU, OCO3HAHHBIN BHIOOP MHIMBUAYAIbHON TPACKTOPUU MPOJOJIKEHHS 00pa30BaHUs
Cc y4€TOM JIMYHOCTHBIX HHTEPECOB W CIHOCOOHOCTH K XHMMHH, OOIIECTBEHHBIX HHTEPECOB H
MOTPeOHOCTEH, YCHEeIHON TPOodeCCHOHATBHON NEATEILHOCTH U Pa3BUTUS HEOOXOIUMBIX YMEHUU,
TOTOBHOCTD aJalTUPOBAThCA B MPO(eccroHalIbHOI cpejie;

6) 9K0JIOrHYECKOT0 BOCIIUTAHUSI:

9KOJIOTMUYECKU IieJieco00pa3Hoe OTHOIIEHHE K MPUPOJE KaK HCTOYHMKY JKU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHHMSA, NMOHMMaHUE IICHHOCTH 3/I0pOBOr0 M Oe3omacHOro oOpasa >KU3HH,
OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY (DPU3NUYECKOMY U IICUXHUYECKOMY 3/I0pPOBBIO, OCO3HAHUE
LEHHOCTU COOJIOZCHHs MpaBuil 0€30IacHOr0 MOBEAEHHUs MpHU paboTe C BELIECTBAMH, a TaKXKe B
CUTYALUSX, YTPOXKAKOLIUX 30POBBIO U KU3HU JIFOJIEH;

CIIOCOOHOCTH TPUMEHSTh 3HAHWs, TIOJydaeMbIe MPU MU3yYECHUU XUMUU, JJIs PEIICHUsS 3ajad,
CBSI3aHHBIX C OKPYXAUIEd MPUPOAHON CpENOW, Il IOBBILIEHHUS YPOBHS OKOJOTMYECKOU
KYJIbTYpPbl, OCO3HAHHs TJI00ATBFHOTO XapakTepa SKOJIOTMUYECKUX MPOoOIeM M MyTed UX peleHus
MIOCPEICTBOM METOAOB XHWMHH, HKOJIOTUYECKOTO MBIIIJIEHUS, YMEHUS PYKOBOJCTBOBAaTbCS UM B
ITI03HABATEJIbHOW, KOMMYHUKAaTUBHON Y COLMAJILHOMN IIPAKTUKE.

METANPEAMETHBIE PE3YJIbTATHBI

B cocraBe MerampenMeTHBIX peE3yNbTAaTOB BBIACNIAIOT 3HAYUMBIE i1  (HOPMUPOBAHUS
MHUPOBO33PEHHUs OOIIEHAayYHble MOHATHUS (3aKOH, TEOPHs, NPUHLUII, THUMOTe3a, (akT, cUcTema,
IIPOLIECC, SKCIIEPUMEHT U JAPYTroe€.), KOTOPHIE HCIIOJIb3YIOTCS B €CTECTBEHHO-HAyUHBIX Y4YEOHBIX
IpeaMeTax M IMO3BOJIIOT HAa OCHOBE 3HAHMU M3 THX MPEIMETOB (OPMHUPOBATH MPEICTABICHHE O
LIEJIOCTHOM Hay4YHOW KapTHHE MHpa, U YHHBEpcajbHble y4deOHble AeicTBHs (TO3HABATEIbHBIE,
KOMMYHHKATHUBHBIC, PETYIATUBHBIE), KOTOpbIE 00ecrneynBaloT (OPMUPOBAHUE TOTOBHOCTU K
CaMOCTOSITETbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO YI€OHON JeATEIIbHOCTH.

Ilo3naBaTenbHbIC YHHBepCcAJIbHbIE YUeOHbIe NeliCTBUS

ba3oBble JlornyecKkue AeucTBuA:

YMEHUS UCTIOIb30BATh MPUEMBI JJOTUYECKOTO MBIIIUICHHS] TP OCBOCHUH 3HAHUM: PACKpPHIBATh
CMBICIT XUMUYECKUX TOHATHH (BBIACIATh UX XapaKTepHbIC MPU3HAKH, YCTAHABINBATH B3aUMOCBSI3b
C APYTHUMH TOHSTHUSIMHU), UCTIOJIB30BATh MOHATHUS ISl OOBSICHEHUS OTIEIBHBIX (DAKTOB U SIBIICHUI,
BHIOMpATh OCHOBAaHUS W KPUTEPUU ISl KiacCU(PUKAIMM XUMHUYECKUX BEIIECTB W XUMHYECKHX
peakiuii, ycTaHaBIMBaTh MPUYNHHO-CIEICTBEHHBIC CBS3H MEXAY OOBEKTaMH W3Y4YE€HHS, CTPOHUTH
JIOTUYECKHE pacCykJAeHUs (MHIAYKTHUBHBIE, IEIyKTUBHBIC, IO AaHAJIOTHHU), JENaTh BBIBOIALI H
3aKJIIOYEHUS;

yMEHHE TPUMEHATh B MPOLIECCE MO3HAHUS TMOHATHS (IPEeIMETHbIE M METalpeMETHEIE),
CUMBOJIMYECKUE (3HAKOBBIC) MOJENH, HCIOIb3YEMble B XUMHUH, MPEOOPa30OBBIBATH ITUPOKO
MPUMEHSEMbIE B XUMHH MOJICIbHBIC TPEICTABICHUS — XWMHUYECKHI 3HaK (CHMMBOJI SJIEMEHTA),
XuMu4eckas @opMyna ¥ ypaBHEHHME XHUMHUYECKOW peakluu — TPH pelieHud ydeOHO-
MO3HABATENbHBIX 33Ja4, C YYETOM 3TUX MOJEIbHBIX MPEICTABICHUN BBISBISATh U XapaKT€pPU30BaATh
CYIIECTBEHHBIC TIPU3HAKU M3Y4AEMBIX OOBEKTOB — XMMHYECKHX BEIIECTB U XMMHUYECKUX PEaKIIHA,
BBISIBIIATH OOIIME 3aKOHOMEPHOCTH, PUYNHHO-CIICJICTBEHHBIE CBS3U U MTPOTUBOPEUHS B U3y4aeMBbIX
Iporeccax u SBJICHUSIX.



ba3oBble ucciaenoBarebCKue AeHCTBHA:

YMEHHE HCMOIb30BaTh MOCTABIEHHBIE BOIIPOCHI B KAUE€CTBE MHCTPYMEHTA MO3HAHMUSI, a TaKXKe
B KayecTBe OCHOBHI JUIsl (POPMHPOBAHUS THUIOTE3bI 1O MPOBEPKE MPABHIIBHOCTH BBICKA3bIBAEMBIX
CYXKJICHU;

npuoOpeTeHne ombiTa MO IUIAHUPOBAHUIO, OPraHU3allMd W TPOBEICHHUIO YYEHHYECKUX
HKCIIEPUMEHTOB, YMEHUE HaOII0JaTh 32 XOAOM IIPOIEcca, CaMOCTOSTEIbHO MPOrHO3UPOBATh €ro
pe3ynbrat, QopMyaupoBaTh OOOOLIEHHS M BBIBOABI MO pE3yJdbTaTaM IPOBEAEHHOTO OIBITA,
UCCIIEIOBAHMs, COCTABIIATh OTUET O MPOIeNIaHHOM pabdoTe.

Pabora ¢ undopmanmeii:

yMEHHUE BBIOMPATh, aHATM3UPOBATH U MHTEPIPETHPOBATH MHPOPMALIUIO PA3TUYHBIX BHJIOB U
¢dbopM mpencTaBiIeHUs, MOTYYaeMYI0 W3 Pa3HbIX HCTOYHUKOB (HAYyYHO-NOMYJSpHAs JUTEpaTypa
XUMHUYECKOTO COJEp KaHMsl, CIPaBOYHbIE MOCOOMs, pecypchl HTepHeTa), KpUTHUECKU OLIEHUBATh
MPOTHBOPEUYMBYIO U HEJJOCTOBEPHYIO HH(POPMALIUIO;

yYMEHHUE NMPUMEHATHh Pa3JIMYHbIE METOJbI U 3alpoChl MPHU MOUCKE M 0TOOpe MHPOPMALUU U
COOTBETCTBYIOIIUX JTaHHBIX, HEOOXOJUMBIX JUIsI BHIMOJHEHHs Y4e€OHBIX U MO3HABATEIbHBIX 3a/1a4
OnpeAenEéHHOr0 THIA, NPUOOpPETEHHE OIbITa B O0JIACTH HCHOJB30BaHUS HH(OPMALMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHH, OBJAJCHHE KYJIbTYpOW aKTHBHOTO HCIIOJIB30BAHHS Pa3IMIHBIX
MOMCKOBBIX ~CHCTEM, CaMOCTOSITEIbHO BBIOMpAaTh ONTHMAJIbHYIO (opMy TpeacTaBiIeHUs
uHbOpMallUM W WUIIOCTPUPOBATh peEIlaeMble 3aJauyd HECIOXXKHBIMH CXEMaMH, JuarpaMMaMu,
npyrumu hopmamu rpaduKu U UX KOMOUHAIUSIMUY;

YMEHHE HCIIONIb30BaTh M aHAJIM3UPOBAaTh B IIpolLecce Y4YeOHONM M HCCIEeI0BaTENbCKON
JESTeTbHOCTH MH(POPMALIUIO O BIUSHUH MPOMBIIIICHHOCTH, CEITLCKOTO X03sCTBA M TPAHCIIOPTA Ha
COCTOSIHME OKPY>KAIOLIEH MPUPOTHON CpeIbl.

KoMMyHHKaTHBHBIC yHUBEpPCaJIbHbIC Y4eOHbIC 1eliCTBUA:

YMEHHMS 3a7[aBaTh BOMPOCHI (B XOJI¢ AUajora M (MiM) TUCKYCCHH) IO CYIIECTBY 00CYXKI1aeMOi
TeMbI, JOPMYIUPOBATH CBOU MPEATIOKEHUS OTHOCUTEIILHO BHITIOIHEHUS MPEIOKEHHON 33/1auu;

YMEHUS MPECTABIATh NOTYUEHHbIE Pe3yJIbTaThl T03HABATEIBHOM AEATENIbHOCTH B YCTHBIX U
MUCHbMEHHBIX TEKCTax; JelaThb IPE3eHTAllMI0  PE3YJIbTAaTOB  BBIIOJHEHHUS XUMHUYECKOTO
JKCIepUMeHTa (J1abopaTOpHOTO OMbITa, JA0OPaTOPHOM paboOThl MO HCCIEIOBAaHUIO CBOWCTB
BEIIECTB, YY€OHOTO MTPOEKTA);

yMEHHUSI y4eOHOro COTpYJHHYECTBA CO CBEPCTHMKAaMM B COBMECTHOW IO3HABaTEIbHON U
HCCIIEI0BATENbCKON NEATEILHOCTH MPH PEIICHUH BO3HUKAIOIUX MTPOOJIeM Ha OCHOBE y4éTa 00LIMX
MHTEPECOB U COrJacoBaHUA MO3ULUN (0OCYXAEHHUS, OOMEH MHEHHSIMH, «MO3TOBbIE ILTYPMBI»,
KOOP/AMHAIIHSI COBMECTHBIX JCHCTBUI, ONpeieTieHne KPUTEPHEB 110 OIIEHKE Ka4eCcTBa BHITOJHEHHON
paloThI U ApyTHE).

PeryasiTuBHbIe yHHBepcaibHble Y4eOHbIe AeiicTBHA:

YMEHHE CaMOCTOSITENIbHO OINpPEAENATh LEIN ACSITEIbHOCTH, IUIaHUPOBAaTh, OCYLIECTBIISTH,
KOHTPOJIMPOBATH U TPH HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO JICATEIBHOCTD, BRIOMpPATh Hanboee
3¢ deKTUBHBIE CIOCOOBI PELIeHNs YUeOHbBIX U MO3HABATENIBHBIX 33/1a4, CAMOCTOSITENIbHO COCTABIATh
WIH KOPPEKTUPOBATH NPEAJIOKEHHBIN aJrOpuT™M NEHCTBUN NMPHU BBHIOJHEHUHU 33JaHUN ¢ y4ETOM
MOJTyYeHHUsT HOBBIX 3HAHWHA 00 HM3y4aeMBIX OOBEKTaxX — BEIIECTBAX W PEAKIHSIX, OIEHHBATH
COOTBETCTBHE TIOJYYEHHOTO pe3ylbTaTa 3asBIICEHHOM 1€, YMEHHE UCIOJb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, IPe/yIaraéMble B YCIOBUU 3a/1aHUM.



HNPEAMETHBIE PE3YJIbTATbBI
B cocraBe mnpenMeTHBIX pe3ylbTaTOB IO OCBOEHHUIO O0S3aTEIBHOIO  COZAEp KaHU,
YCTAHOBJIEHHOTO  JITaHHOM  (enepanbHO  pabouyeil  mporpaMMoil, BBIJENSAIOT: OCBOEHHBIE
00y4aroImuMUCs HayYyHbIE 3HAHUS, YMEHUS U CIIOCOOBI IeHCTBHA, crienupUIecKue sl IpeIMETHON
obmacti «XUMHS», BHIBI JESITEIBHOCTH IO IOJYYECHHIO HOBOTO 3HAHUS, €r0 WHTEpPIpETalllH,
IpeoOpa30BaHUIO U IPUMEHEHHIO B Pa3IMYHBIX YUCOHBIX M HOBBIX CUTYALUIX.
K koH1y oOydeHuss B 8 kJiacce IpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaTb C(POPMUPOBAHHOCTH Y OOYUAIOLIMXCS YMEHUH:
pPacKpbIBaTh CMBIC OCHOBHBIX XMMHUYECKHMX IOHSATUH: aToM, MOJIEKYJa, XUMHYECKHH 3IJIEMEHT,
IIPOCTOE BEILIECTBO, CJIOYXKHOE BEILECTBO, CMECh (OJHOpPOAHAs W HEOJHOPOJAHAs), BaJICHTHOCTD,
OTHOCHUTEJIbHAs aTOMHAs W MOJIEKYJIIpHas Macca, KOJIMYECTBO BEIECTBA, MOJb, MOJIApHAs Macca,
MaccoBasi JI0Jl XHMMHYECKOro »JJIEMEHTa B COEAMHEHHUM, MOJSIPHBIH OO0BEM, OKCHA, KHUCIOTA,
OCHOBaHHUE, COJIb, AJIEKTPOOTPHULATEIBHOCTh, CTEIEHb OKHUCIIEHUS, XUMHUYECKas peakius,
KJaccu(UKausl PEeaKkIuid: pEeakUH COCAWHEHHs, PEaKIUH pPa3JIOKEHHs, PEaKIUH 3aMEIICHHs,
peakuuu oOMeHa, 3K30- U SHAOTEPMHUUYECKUE PEaKLUH, TEMJIoBOH 3(PQeKT peakuuu, sIpo aToma,
JIEKTPOHHBIN CJIOW aTOMa, aTOMHas OpOWUTallb, PagUyC aToMa, XMMUYECKas CBs3b, HOJSpHAs U
HENoJIsIpHasl KOBAJIEHTHAs! CBA3b, MOHHAs CBS3b, MOH, KAaTHOH, aHWOH, PacTBOp, MaccoBas J0Jid
BellecTBa (ITPOLICHTHAS] KOHIIEHTPAIIKs) B paCTBOPE;
WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHUYECKHMX IOHATHH M INPUMEHATH OTU IOHATHUS IPU
OINMCAHUU BELIECTB U UX NPEBPALLECHU;
UCIIOJIb30BaTh XUMHYECKYI0 CHMBOJHUKY JJII COCTaBI€HHUsS (OpPMYJ BELIECTB U YPaBHEHHM
XAMHYECKUX PEAKIIUM;
OIpeNieNIATh BAJEHTHOCTh aTOMOB JJIEMEHTOB B OWHApHBIX COEAMHEHMSX, CTENEHb OKHCICHMS
JJIEMEHTOB B OMHAPHBIX COEJMHEHUSX, NPUHAUIEKHOCTh BELIECTB K ONpPEIENEHHOMY Kiaccy
COCAMHEHUH 1Mo (GopMyliaM, BHJI XMMHUYECKON CBSI3U (KOBAJICHTHAas M MOHHAs) B HEOPTaHMYECKUX
COEIMHEHUSIX;
packpbiBaTh cMbic Ileprnoguueckoro 3akona [[. 1. MenneneeBa: 1€MOHCTpUPOBATh MOHUMAaHUE
NEPUOANYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKUX JIEMEHTOB OT UX MON0keHMs B [lepuonnyeckoit
CUCTEME, 3aKOHOB COXPAHEHMs MacChl BEILECTB, MOCTOSHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO
YYeHHs, 3aKOHa ABOTaIPO;
ONHUCBHIBATh W XapakTepu3oBaTh TabnuuHyio ¢opmy [lepuoandeckoil CHUCTEMBl XUMHUYECKUX
JJIEMEHTOB: pa3iuyaTh MOHATUS «TJaBHas moarpynmna (A-rpymma)» u «mobounas noxarpymmna (b-
rpynmna)», Majable U OOJdbIINE NEPUOAbl, COOTHOCUTh 0003HAUYEHHUs, KOTOPbIE UMEIOTCS B TaOIHIlE
«Ilepmognueckas cucremMa xumuueckux odnemeHtoB J[. WM. MengeneeBay ¢ 4YHCIOBBIMH
XapaKTEepUCTUKAMH CTPOEHHUSI aTOMOB XMMUYECKUX 3JIEMEHTOB (COCTaB M 3aps] sipa, o0Ilee YUCIIo
3JIEKTPOHOB U PaCHpeieNIeHHE UX MO AIEKTPOHHBIM CIIOSM);
KJIaCCU(UIIMPOBATh XUMHUYECKHE 3JIEMEHTbI, HEOPraHNYECKHE BEIIECTBA, XUMHUUECKHE peakluu (1o
YHCIIy U COCTAaBY YYacCTBYIOIIMX B PEAKIMH BEILECTB, 110 TETNIOBOMY 3(PPEKTY);
XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XMMHUYECKHE CBOWCTBA BEIIECTB PAa3IMYHBIX KIIACCOB,
NOATBEPKJ1asl ONHCAHUE NPUMEPAMU MOJIEKYJISIPHBIX YPABHEHHMM COOTBETCTBYIOIIHUX XUMHUYECKHX
peaKIuii;
IIPOrHO3MPOBATh CBOMCTBA BEIECTB B 3aBUCMMOCTH OT UX KAYECTBEHHOI'O COCTaBa, BO3MOXKHOCTHU
IIPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUI B PAa3JINYHBIX YCIOBHSX;



BBIUNCIIATH OTHOCUTEIBHYIO MOJIEKYJISPHYIO U MOJIIPHYIO MacChl BEIIECTB, MAacCOBYIO JIOJIIO
XMMHUYECKOTO JJIEMEHTa MO (OopMylie COCIMHEHHUS, MacCOBYIO [OJIO BEIIeCTBA B pacTBOpE,
IPOBOJIUTH PACUETHI 10 YPABHEHUIO XUMUUECKOM PEaKIIuu;
IPUMEHATh OCHOBHBIE OIEpalMM MBICIUTENBHON NEATEIbHOCTH — aHAIW3 U CHUHTE3, CPaBHEHUE,
00o001IeHne, CHCTEMAaTHU3alnI0, KIACCU(PUKALNIO, BBISIBIEHHUE MPUYMHHO--CIICICTBEHHBIX CBS3EH —
JUISL N3Y4YEHHsI CBOMCTB BEILIECTB M XMMUYECKUX PEAKIINI, €CTECTBEHHO-HAYyYHbIE METO/Ibl [1I03HAHUS
— Ha0JII0IeHNe, U3MEPEHUEe, MOJCIIMPOBAHHE, FIKCIIEPUMEHT (peaslbHbI U MBICICHHBIH);
CJIeZIOBaTh IPaBUJIAM I10JIb30BAaHUSI XMMHYECKOM MOCynod M 1a00opaTOpHBIM OOOpYAOBaHHEM, a
TaKXe MpaBwiaM OOpalleHHs C BEUIECTBAMU B COOTBETCTBUU C HMHCTPYKIMSMHU IO BBITOJHEHUIO
7a00paTOPHBIX XHUMHYECKHX OMNBITOB IO IMOJYYEHHI0O M COOMpPAHHIO Ta3000pa3HBIX BEIIECTB
(Bomoposila M KHCJIOpOJA), IPUTOTOBIEHUIO PACTBOPOB C ONPEICIEHHON MaccoBOl noiei
pPAcTBOPEHHOIO  BELIECTBA, IUIAHUPOBaTb M IMPOBOAMTH XMUMHYECKHE OSKCIIEPUMEHTHI 110
pacrio3HaBaHMUIO PACTBOPOB ILEJIOYEH U KUCIOT C MOMOLIbI0 HHAUKATOPOB (J1akMyc, (eHondTanenH,
METHUJIOPAHXK U APYTHUE).
K koHmy oOydenuss B 9 KJacce MpeIMETHbIE pe3yibTaThl HAa 0Aa30BOM YPOBHE JIOJIKHBI
oTpaXkaTb C()OPMUPOBAHHOCTH Y OOYUAIOLIMXCS YMEHUH:
PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHATUN: XMMUUECKUN JIEMEHT, aTOM, MOJIEKYJIa, UOH,
KaTUOH, aHMOH, IIPOCTOE BEIIECTBO, CJIOKHOE BELIECTBO, BAJIECHTHOCTb, JIEKTPOOTPHULIATEIBHOCTS,
CTETIeHb OKUCIICHUS, XUMUYECKass PEaKIUs, XUMHUECKas CBs3b, TEIIOBON 3¢ ekt peakunu, MOIb,
MOJISIPHBI 00BEM, PacTBOp, DIEKTPOJUTHI, HEIICKTPOIUTHI, ICKTPOIUTHUYECKAS! TUCCOIHAIINS,
peakMy MOHHOro oOMEeHa, KaTalu3aTrop, XMMHUYECKOe paBHOBecHe, 0OpaTHMble U HeoOpaTHMble
peaKIMy, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKLIUU, OKUCIUTENb, BOCCTAHOBUTEIIb, OKHCICHHUE
U BOCCTAHOBJIEHHME, aUIOTPONMs, aM(POTEpPHOCTb, XUMHUHYECKas CBsI3b (KOBAJECHTHAas, WOHHAasi,
MeTaJIJINYEcKast), KpUCTaNINYeCcKasi peiéTka, KOppo3usi METaJIJIOB, CIUIABbl, CKOPOCTb XMMHUECKON
peakiuu, npeaenabHo gomyctuMas konuenTpanus [1/1K BemecTsa;
WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHATUN M NPUMEHATH 3TU NOHATUSA IpU
OIMCaHUHU BEIIECTB U UX MIpEeBpalLeHU;
HCIOJIb30BaTh XHWMUYECKYIO CUMBOJIUKY [UJISl COCTaBJIEHHS (OpPMYJ BEIIECTB U ypaBHEHUU
XUMHYECKHUX PEAKIIN;
ONpEAENATh BaJEHTHOCTh M CTENEHb OKUCICHHMS XHWMHUYECKHMX JJEMEHTOB B COEIMHEHMSIX
pa3IMYHOTIO COCTaBa, NPHHAJIEKHOCTh BELIECTB K OMNPEIAECIEHHOMY KJacCy COEAMHEHHMH IO
dbopmynaM, BUA XUMHUECKOW CBSA3M (KOBaJIEHTHAs, MOHHAs, METAJUIMYECKas) B HEOPTaHUYECKUX
COEMHEHMSX, 3apsii MOHA 0 XUMHYECKOH QopMmyse, XapakTep Cpelbl B BOJHBIX pacTBOpax
HEOPraHUYECKUX COCAUHEHUN, THUI KPUCTAININYECKON PEeIIETKH KOHKPETHOT'O BEIIECTBA;
packpsiBaTh cmbica [lepuonnueckoro 3akona /[[. M. MeHneneeBa W JEMOHCTPUPOBATH €rO
MIOHMMAaHME: OIUCBhIBaTh W XapakTepu3oBaTh TabiauuHyro ¢opmy Ileproguueckoir cucTEeMbl
XMMHUYECKHX 3JIEMEHTOB: pa3jinyaTh MOHATHUSA «IJIaBHas mnoArpynna (A-rpynmna)» M «1mododHas
noarpynna (b-rpynna)», manele u OoJbIIME NEPUOAbI, COOTHOCUTH OOO3HAYEHHUS, KOTOpBIE
UMEIOTCS B NEPUOAMYECKON Tabiuie, C YHUCIOBBIMH XapaKTEPUCTUKAMHM CTPOEHMSI aTOMOB
XUMHAYECKHX 3JIEMEHTOB (COCTaB U 3aps] A1pa, oOlee YHUCiIo IEKTPOHOB U paclpesieieHue ux Mo
AJIEKTPOHHBIM CJI0SIM), OOBACHATH OOIINE 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB AJIEMEHTOB U MX
COEMHEHMH B Mpejienax MajiblX MepUoJIOB U IIaBHBIX MOATPYII C YYETOM CTPOSHHS UX aTOMOB;
KJ1accu(UIIUPOBATh XUMHUECKUE SJIEMEHTHI, HEOPIraHWYECKHE BELIeCTBA, XMMUYECKHE peakiiu (1o
YHCIy M COCTaBY YYaCTBYIOIIMX B pPEaKIMM BEIIECTB, MO TEIIOBOMY 3(G(dEKTy, 0 HU3MEHEHUIO
CTETEeHEN OKUCIICHNUS XUMHUYECKUX DJIEMEHTOB);



XapakTepU30BaTh (OMUCHIBATH) OOMIME W CHENUPUUECKHE XHUMHYECKHE CBOMCTBA MPOCTHIX H
CIIO)KHBIX BEIIECTB, MOATBEPXkAasl ONMHUCAHWE NMPUMEPAMU MOJIEKYJISPHBIX U HMOHHBIX ypaBHEHUIl
COOTBETCTBYIOIINX XUMHUYECKUX PEAKITUH;

COCTaBJISITh YPABHEHUS AJIEKTPOJIUTUYECKON JHUCCOLMALIMUA KUCIOT, LIeJIouel U CoJieH, MOJIHbIE U
COKpaléHHbIC YPaBHEHUS PEaKIUii HOHHOTO OOMEHA, YPaBHCHHsSI PEAKIIUH, MOJITBEPKIAFOIINX
CYIIECTBOBAHHUE TEHETHUYECKON CBS3M MEXKIY BEIIECTBAMU PA3TUYHBIX KIACCOB;

pPacKphIBaTh CYITHOCTh OKHCIHTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIUN TOCPEICTBOM COCTABJICHHUS
AJIEKTPOHHOIO OallaHca 3TUX PeaKLUid;

MIPOTHO3MPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOCHHSI, BOZMOXKHOCTH MPOTCKAHUS
XUMHUYECKUX MPEBPAIICHUN B PA3IMYHBIX YCIOBHUSAX;

BBIUUCIIATh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO M MOJISIPHYIO MAacChl BELIECTB, MAacCOBYIO JOJIO
XUMHUYECKOro 3JeMeHTa 1o ¢GopMylie COEAMHEHMs, MAacCOBYIO [IOJIF0 BelIecTBa B PacTBOpE,
MIPOBOAUTH PACUETHI [0 YPAaBHEHUIO XUMUYECKOM peaKkiuu;

coOMIoAaTh MpaBWiia IOJIb30BAHUS XUMHYECKOW MOCYAO0M M JiabopaTOpHBIM 000OpyAOBaHUEM, a
TaK)Ke IMpaBuia OOpallleHUs! C BEIIeCTBAMU B COOTBETCTBHH C HMHCTPYKLMSIMH MO BBITOJIHEHUIO
71a00paTOPHBIX XWMHYECKUX OIBITOB 10 MOJYYCHHIO W COOMPAHUIO Ta3000pa3HBIX BEIECTB
(aMMHMaKa U yriaeKucioro rasa);

MIPOBONTH PEAKIINH, TIOATBEPKAAFOIINE KAYSCTBEHHBI COCTAB Pa3IMYHbIX BEIICCTB: PACIIO3HABATH
OMBITHBIM TYyTEM XJOpUA-, Opomua-, HOAMUI-, KapOoHaT-, ¢ocdar-, cunukar-, cymnbdar-,
TUIPOKCHU/I-UOHBI, KATHOHBI aMMOHHSI U MOHBI M3yYE€HHBIX METAJJIOB, IPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPraHUIECKHUX BEIIECTB;

MIPUMEHSITh OCHOBHBIC ONEpAIlUU MBICIUTEIBLHON NEATENbHOCTH — aHalM3 M CHUHTE3, CPaBHEHHE,
00001IeHNe, CUCTEMATH3AINIO, BBISBICHUE MPUIMHHO-CIICICTBEHHBIX CBSI3CH — IS W3ydYCHUS
CBOWCTB BEIIECTB M XUMHUYCCKHX pEaKIUd, €CTECTBEHHO-HAYYHBIE METOJbI TO3HAHUS —
HaOI0/IeHne, U3MEPEHNE, MOJICIIUPOBAHKE, YIKCIIEPUMEHT (peaibHbI U MBICIICHHBIH ).

2. COAEP)KXAHUME OBYYEHUA

8 KUJIACC

IlepBoHaYa/IbHbIe XMMUYECKHE TOHATUSA

[Ipenmer xumuun. Posib XMMHUM B )KU3HU YETIOBEKA. XUMUS B CUCTEME HayK. Tesa 1 BEelecTBa.
@du3nuecKre CBOMCTBA BEILIECTB. ArperarHoe cocTosiHue BeuecTs. [loHsATHe 0 MeTo1ax MO3HAHUS B
xumud. Yucteie BemecTBa 1 cMecu. CriocoObl pa3ienieHus: cMecel.

ATOMBI U MOJIEKYJIbI. XUMUYECKHE 3JIeMEHThI. CHMBOJIBI XUMUUYECKHUX AJIEMEHTOB. [IpocThie
Y CJIOKHBIE BENIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuyeckas Gopmyna. BaleHTHOCTh aTOMOB XMMHUYECKUX JJIEMEHTOB. 3aKOH MOCTOSHCTBA
cocraBa BemecTB. OTHOcuTenbHas aroMHas wmacca. OTHOCHUTENbHAs MOJIEKYJsipHash Macca.
MaccoBas 101 XHMAYECKOr0 JIEMEHTA B COSAUHEHNH.

KomnuectBo BemectBa. Moiib. MossipHast macca. B3anmocBsi3p KoJmyecTBa, Macchl M YHUCIIa
CTPYKTYPHBIX €IMHHUII BemecTBa. Pacu€Tel o hopMynaM XUMHUYECKHX COSTUHEHHI.

du3znueckue M XUMUYECKHE SBIEHUSA. XHUMHUYECKas peakius M e MNpPU3HAKU. 3aKOH
COXpaHEHHUs MAacChl BEIIECTB. XMMHUYECKHE ypaBHeHHs. Kiaccupuraius XUMUYECKHX PEaKIui
(coemuHeHuUs, pa3I0KEeHHs, 3aMEIeHUsI, 0OMEHA).



Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMMYECKOW IOCYIOH, MpaBWIaMH pPabOTHl B JIaOOpaTOpuu U MpUEMaMH
oOpamieHust ¢ 1abOpaTOPHBIM OOOpPYAOBaHHWEM, W3y4€HHWE M ONHCaHWE (PU3HYECKUX CBONCTB
00pa310B HEOPraHMYECKUX BEIECTB, HaOMoIeHne (PU3nUecKux (IJIaBlICHHE BOCKA, TasHUE JIbJa,
pacTupaHue caxapa B CTYNKe, KUIIEHHE U KOHACHCAIMS BOJbI) U XMUMHUYECKUX (TOPEHHE CBEYH,
MPOKAJIMBAHNUE MEIHOW MPOBOJIOKH, B3aMMOJCHCTBUE MeJa C KHCJIOTOW) SIBICHUH, HAOIIOICHHE U
ONMCaHHE MPHU3HAKOB MPOTEKAaHUs XUMHYECKHX DPEaKIHMil (pa3joKeHUe caxapa, B3aUMOJICHCTBUE
CEPHOM KHUCJOTBI C XJOPUAOM Oapus, pasznoxkeHue ruapokcuna menu (ll) mpu HarpeBanuw,
B3auMoOJIecTBHUE kene3a ¢ pactBopoM cosr Menu (Il), uzydenue crnocoOOB pas3aenieHust CMecei: ¢
MOMOIIBI0 MarHuTa, (UWIBTPOBAHKE, BBIAPUBAHHE, NUCTWUIAILMSA, XpoMaTtorpadus, MpoBEICHUE
OUYHCTKMA TIOBAPEHHOW CONHW, HAONIOJICHHE U ONHCAHHE pPE3yJbTaTOB IMPOBEICHUS OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHS MacChl, CO3JaHIe MOeNIel MOJIEKYJI (I1apOCTeP>KHEBBIX).

Basxueiilnue npeacraBuTe/ i HEOPraHNYeCKUX BellecTB

Boznyx — cmech razos. CocrtaB Bo3ayxa. Kucnopong — 31neMEHT M NpPOCTOE BELIECTBO.
Haxoxpaenue kuciopoaa B mpupoje, pu3ndecKkue W XUMUYECKHUE CBOMCTBA (PEaKIUU TOPCHHUS).
Oxcunpl. [lpumenenne xkuciopoga. CrnocoObl MOIy4YeHHS KHUCIOpoJa B Ja0OpaTOpuu U
npoMeblieHHoCcTH. KpyroBopot kucnopoga B mpupoge. O30H — amuioTpornHas MoauduKaius
KHMCJIOPOJIA.

TermnoBoit ApEeKT XUMHUYECKOH peakiuHd, TEePMOXHMHUYECKHE YpaBHEHHs, O3K30- U
SHIOTEPMUUYECKHE peakuuu. TOIUIMBO: yroib M METaH. 3arps3HEHHE BO3/yXa, YCHIICHHE
napHUKOBOTO 3¢ (deKTa, pa3pylieHrne 030HOBOTO CIOsL.

Bonopon — anemeHT u npocroe BemecTBo. Haxoxaenue Boopoaa B mpupoje, Gu3ndeckue u
XUMHUYECKHUE CBOMCTBA, MPUMEHEHHUE, CIIOCOObI noiyuenusi. Kuciaotsr u comnu.

Mounsipabiii 00bEM ra3oB. PacuéThl 10 XUMUYECKUM ypaBHEHUSIM.

®dusnyeckue cBoiicTBa BoAbl. Boma kak pactBopurenb. PactBopbl. Haceliennsie u
HEHACBILIEHHbIE pacTBOPBL. PacTBOpMMOCTH BeniecTB B BoJe. MaccoBasi 10Jisl BEIIECTBA B PaCTBOPE.
Xumuueckue cBoicTBa BoAbl. OcHoBaHuUs. Ponb pacTBOpOB B MpUPOJIE W B JKU3HU YEJIOBEKA.
KpyroBopot Bobl B ipupoae. 3arpsa3HeHne NpupoaHbiX BoJ. OXpaHa U OUYMCTKA MPUPOIHBIX BOJI.

Knaccudukanus Heoprannueckux coeauHenuit. Oxcunpl. Knaccudukaius OKCHAOB:
cosieoOpasymomire (OCHOBHBIE, KHCIOTHBIE, aM(pOTEepHbIE) U HecoyieoOpazyrome. Homenknatypa
okcu10B. DU3nuecKre U XUMHUYECKHE CBOMCTBA OKCUIOB. [TomyueHne okCuaoB.

OcHoBanus. Knaccudukanus OCHOBaHMI: MIENOYM W HEPACTBOPUMBIE OCHOBAHMSL.
Homenkmarypa ocHoBanuil. Pusznueckne M XHUMHYECKHE CBOMCTBAa OCHOBaHuW. [lomyuenue
OCHOBaHMM.

Kucnotsl. Knaccuduxanus xuciaor. Homenknarypa kucinor. Ousznyeckue M XUMHUECKHE
cBoricTBa KUCNOT. Pan akruBHoctu MetaiuioB H. H. bekerosa. [lonyuenue Kucior.

Comu. Homenkmarypa coneil. @usznueckue M XUMHUYECKHE cBoWcTBa coseil. [lomyuenue
COJIEH.

I'eneTnueckas cBsI3b MEKy KJIaCCAMU HEOPTAaHUYECKUX COCIMHEHUN.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OMpeAeNieHuEe COJEepKaHUS KUCIOpOAa B BO3IyXe, MOTYYCHHE, COOMpaHHeE,
pacro3HaBaHUE W M3YYCHHE CBOWCTB KHCIOpOAa, HAOMIOJIEHWE B3aWMOJCHCTBHUS BEIIECTB C
KHCJIOPOJIOM W YCIIOBHS BO3HUKHOBEHHS M TIPEKpAICHUs] TOpPEeHHs (TMOoXKapa), 03HaKOMIICHHE C
oOpa3iaMu OKCHJIOB U OMKCAHKUE MX CBOWCTB, MOJIy4eHUE, COOUpaHue, paclio3HaBaHUE U U3yUeHUE
CBOMCTB BoOJOpoAa (ropeHue), B3aumojeicTBue Bogopoga ¢ okcugom memu () (BozmoxkHO



WCIOJIb30BaHUE BHIEOMATEPHANIOB), HAONIOJACHHE OOpaslloB BEMIECTB KOJIHMYECTBOM 1| MOJIb,
UCCIIeIOBaHNEe OCOOCHHOCTE  pacTBOPEHHUS BEHIECTB C  PasIUYHOM  PACTBOPHUMOCTHIO,
MPUTOTOBJIEHWE PACTBOPOB C OMNPENEIEHHON MACCOBOM J0JIell PacTBOPEHHOTO BENIECTBA,
B3aMMOJICIICTBIE BOJIBI C MeTaUlaMH (HaTpUeM M KajblleM) (BO3MOXHO HCIIOJIb30BaHUE
BHJICOMATEPHAIIOB), HUCCJICOBAaHHE O0Opa3lOB HEOPraHWYECKUX BEHIECTB Pa3IMYHBIX KIACCOB,
HaOIt0/ICHNe W3MEHEHUS OKPAaCKM WHIWUKATOPOB B PACTBOpPAX KHUCIOT W IIENOYCH, H3YUCHHE
B3aumoJeiicTBus okcuaa menu (l1) ¢ pacTBOpoM cepHOM KUCIOTHI, KUCIOT C METaJllaMu, peakuui
HEWTpalIu3aluy, OJy4YEHNE HEPACTBOPUMBIX OCHOBAHMI, BBITECHEHUE OJHOTO METalIa IPYTUM U3
pacTBopa COJIM, PEIICHHE OHKCIEPUMEHTAIBHBIX 3aJad no Teme «BaxHelmmue Kiaccsl
HEOPraHUYECKUX COEAUHEHUI.

Iepuoguueckuii 3axkoH u Ilepuoamyeckass cucrema xuMudeckux 3iemenros /I H.
Menpeneea. CTpoeHue aToMoB. XMMHYeCKasd CBA3b. OKHCIUTEJIbHO-BOCCTAHOBUTEIbHbIE
peakuun

[TepBbie MOMBITKH KIACCU(PUKALNN XUMUYECKUX 3JeMEeHTOB. [loHATHE O rpynmax CXOMHBIX
37€MEHTOB (IIEJIOYHBIC U IICJIOYHO3EMEIbHBIE METAJIbI, TAJIOT€Hbl, HUHEPTHBIE T'a3bl). DJIEMEHTHI,
KOTOpbIe 00pa3yroT aMm(pOTepHbIE OKCUABI U TUIPOKCUIBL.

Ilepuonuueckuit 3akoH. Ilepuomuueckass cucremMa xuMmMuadeckux siemeHtoB . .
MenneneeBa. KopoTkomepuonHnas wu jumHHONEepuomHas (opmbel [lepuoamueckoit  CUCTEMBI
xumuueckux oanemeHtoB JI. WM. Menngeneea. Ilepuoapt u rpynnbel. DHU3HYECKUA CMBICI
MOPSIAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIBI HIEMEHTA.

Crpoenue aromoB. CoctaB atroMHbIX siaep. M3otomnbl. DnekTpoHbl. CTpOEHUE 3JIEKTPOHHBIX
oboslouek atoMoB TmepBeIx 20 xumMuveckux dieMmeHToB Ilepmomuueckorr cucremur J[. U.
MenpeneeBa. XapakTEpUCTHUKAa XMMHUYECKOTO 3JIEMEHTA MO €ro mnoyiokeHuto B llepmoamueckoi
cucteme /1. 1. Menzaeneena.

3aKOHOMEPHOCTU M3MEHEHUsl paJnyca aTrOMOB XUMHUYECKHUX 3JIEMEHTOB, METALIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB I10 FPYIIAaM U EPUOIaM.

3nauenue [lepuoauyeckoro 3akoHa u [leprnoanueckoi cuCTeMbl XUMUYECKUX JIEMEHTOB IS
pa3BuTusA Hayku U npaktuku. . . Menzaenees — yd€HbBIN U TpaXk1aHNH.

Xumuyeckas CBSI3b. KoBanentnas (monspHas u HEMNOJspHAsT) CBSI3b.
DNEeKTPOOTPHUIIATETFHOCTh XUMHUECKUX 2JIeMEHTOB. MloHHAsI CBSI3b.

Crenenp okucieHus. OKUCIUTETLHO--BOCCTAHOBHUTEIIbHBIEC peakiuu. [Iporiecchl okucaeHus
1 BOCCTaHOBJIEHUS. OKHCINUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

n3ydeHrue oOpaslloB BEIIECTB METAUIOB U HEMETAJUIOB, B3aUMOICHCTBUE TUIPOKCHUIA ITMHKA
C pacTBOpaMH KHCIOT MW WIEJIOYEH, MPOBEACHUE ONBITOB, WUIKOCTPUPYIOIIUX MPUMEPHI
OKHUCIIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIUil (TOpEHHE, PEaKIIUU PA3I0KEeHUS, COSTUHEHUS).

Mescnpeomemnmnuie ceasu

Peanuzarusi MeXnpeaMeTHBIX CBA3EH NMPU H3YUYCHUH XMUMHHU B § KIJIacCe OCYIIECTBIISIETCS
4yepe3 UCIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO--HAYYHBIX TMOHSTHH, TaK M MOHATUM, SBIISFOIIUXCS
CUCTEMHBIMU JUISl OTACJIBHBIX NPEIMETOB ECTECTBEHHO--HAYYHOI'0 LIUKJIA.

OO01mre ecTecTBEeHHO--HAayYHbIe MMOHATHS: HAYYHBIN (aKT, TUIIOTE3a, TeOpHs, 3aKOH, aHAIU3,
CUHTE3, KiacCupUKANus, TEPUOJUIHOCTh, HAOIIOJEHNWEe, OKCIEPUMEHT, MOJCIUPOBAHNUE,
U3MEpPEHHE, MOJIEIIb, SIBJICHUE.

@dusuka: wMarepus, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, WOH, HYKIHJ, W3OTOIbI,
PaMOaKTUBHOCTh, MOJIEKYNa, JJICKTPUYECKUU 3apsj, BEIIECTBO, Telo, OO0BEM, arperaTHoe



COCTOSAHHUE BCIICCTBA, ras, (I)I/ISI/I‘IGCKI/IG BCJIMYHHBI, CAWMHUIBI HU3MCPCHUSA, KOCMOC, IUIAHCTEHI,
3BE3161, CoHIIE.
buonorust: potocuntes, npixanue, ouocdepa.
leorpadus: armocdepa, rtuapocdepa, MUHEpAIbI, TOPHBIE IOPOJBI, MOJE3HBIC
HCKOIIaeMBIE, TOIUIUBO, BOOHEIE PECYPCHI

9 KJIACC

BemecTtBo M XUMHYeCKasi peakuusi

Ilepnonnueckunt 3akoH. Ilepmoanueckas cucremMa XuMUYeCKHX dieMeHToB J[. .
MenpeneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XMMUYECKUX JIEMEHTOB
IEPBBIX TPEX IEPUONOB, KA, KAIbLUUSA U UX COCAVMHCHUM B COOTBETCTBHH C IIOJIOKEHUEM
271eMeHTOB B lleproanueckoi cucreMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHUIbl XMMHMUYECKOM CBsI3U. THUIBI KPUCTAIIMUECKUX PELIETOK,
3aBMCHMOCTB CBOMCTB BEILIECTBA OT TUIIA KPUCTAIIMYECKON PEIIETKU U BU1a XMMUYECKOH CBSI3U.

Knaccupukanus M HOMEHKJIATypa HEOPraHMYECKHX BEIeCTB. XHUMHUYECKHE CBONCTBA
BELIECTB, OTHOCSIIUXCS K Pa3JINYHBIM KJIaCCaM HEOPraHUYECKUX COEAMHEHUN, TeHETUUECKas CBSI3b
HEOpPraHUYECKUX BEIIECTB.

Knaccudpukanys XUMHUYECKUX peakUUi [0 pa3IUYHbIM IpU3HAKaM (MO YUCIY U COCTaBY
Y4YacCTBYIOIIMX B PEAKLUHU BELIECTB, [0 TEMJI0BOMY 3(p(eKTy, 10 U3MEHEHUIO CTENICHEH OKUCIIEHUS
XMMHUYECKHX 3JIEMEHTOB, 110 00PaTUMOCTH, 110 YYaCTHIO KaTaau3aTopa). DK30- U 3HJO0TEPMUYECKHE
peakuuu, TepMOXUMUYECKUE YPABHEHHUS.

[lonatue o ckopocTd XuMUYecKoi peakuuu. [loHsarne 00 0OOpaTHMBIX W HEOOPATUMBIX
XUMHMUYECKUX peakuusax. IloHaTHe 0 roMOreHHbIX U reTeporeHHbIX peakuusax. Ilonarue o karanuse.
[lonsaTre 0 XxumMu4ecKOM paBHOBecuu. DAKTOPBI, BIUAIOIMUE HA CKOPOCTh XUMUYECKON PEAaKIMU U
10JIO)KEHHE XMMHUYECKOTO PaBHOBECHSI.

OKHCIUTENbHO-BOCCTAHOBUTEbHBIE ~ PEAKIMM, AJIEKTPOHHBIM OajaHC  OKHUCIMTEIbHO-
BOCCTAaHOBUTENBbHON peakuuu. CoCTaBlleHWE YpaBHEHHH OKHUCIIUTEIBbHO--BOCCTAHOBUTEIBHBIX
peaKIMii ¢ UCIIOJIb30BaHUEM METO0/1a SJIEKTPOHHOT0 OaaHca.

Teopust 3AEKTPOIUTHUECKON NHUCCOLMALMU. DJIEKTPOIUTHI U HEINEKTPoNIuThl. KaTnoHsl,
aHUOHBI. MeXaHU3M JUCCOLMAIUH BEIIECTB C Pa3IUYHbIMU BUIAMH XUMHUYEeCKOW cBsi3u. CTeneHb
nucconanui. CUIbHbBIE U ClIa0ble 3JEKTPOTUTHI.

Peakiium MOHHOTO OOMEHa. YCJIOBUS NMPOTEKAHUS peakluil MOHHOTO OOMEHa, IMOJIHbIE U
COKpalI€HHbIE HOHHBbIE ypaBHEHMs peakiuil. CBONCTBa KHCIOT, OCHOBaHHM U coyiel B CBeTe
MpeACTaBICHUI 00 dIEKTpoIUTUIECKON nuccormanuu. KauecTtBeHHbIe peakiiuu Ha HOHBL. [loHsiTHe
0 TUJIPOJIU3E COJIEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C MOJEISIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHMYECKUX BEIIECTB —
METAJIJIOB U HEMETAJIOB (TpaduTa U ajamasa), CJI0KHBIX BELIECTB (XJIOpHia HATpUs), UCCIEA0BaHNE
3aBHUCUMOCTH CKOPOCTH XHUMHUYECKOM peakUuMu OT BO3JCHCTBUSA pa3iMyHBIX (DAKTOPOB,
HCCIIEIOBAHUE DJIEKTPOIPOBOJHOCTH PAacTBOPOB BEILIECTB, IpolLecca JUCCOLMALUU  KHCIOT,
menoueid U cojeil (BO3MOXHO HCIIOJIb30BAHHME BHJEO MAaTEpHUaoB), IPOBEIEHUE OIBITOB,
WUTIOCTPUPYIOIINX TPU3HAKK TPOTEKaHWsl peakuuil HOHHOro oOMeHa (oOpa3oBaHHE OcajKa,
BbIJICJICHUE Ta3za, oOpa30BaHHE BObI), OMNBITOB, WJUIIOCTPUPYIOIIUX NPUMEPHl OKUCIUTEIBHO-
BOCCTAHOBUTENIbHBIX pEakUUil (TOpeHHe, peaklHUH pas3ioKEHUs, COCAWHEHHs), Paclo3HaBaHUE



HEOPraHMYECKUX BEUIECTB C IIOMOINBIO KAayeCTBEHHBIX pEaKkUMi Ha HOHBI, pEIICHUE
9KCIIEPUMEHTAJIbHBIX 3aa4.

Hemeranibl U X coeMHEHUs

OOwiast xapakTepucTUKa ranoreHoB. OcOOEHHOCTH CTPOEHUS aTOMOB, XapaKTepHbIE CTEIIEHU
okucnenus. CtpoeHne M (U3NUECKHE CBOWCTBA NMPOCTBHIX BEIIECTB — TaJOrCHOB. XHMHUYECKHE
CBOMCTBAa Ha mpuUMepe Xxjopa (B3aUMOJCICTBHE € MeETalllaMM, HEMETaIaMH, LIEI0YaMH).
Xnoposogopon. ConsHas KHMCIOTa, XUMUYECKHE CBOWMCTBA, IOJIy4YCHHE, NpuMeHeHue. JlelicTBue
XJIOpa M XJIOPOBOAOPOAA Ha OpraHU3M uelioBeka. Baxuelmine XJIOpuAbl MU UX HaXO0XICHHUE B
IIPUPOJIE.

OOmas xapakrepuctuka »31meMeHTOB VIA-rpynmbl. OcCoOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CtpoeHne MW (pu3nyeckre CBOHCTBA MPOCTBHIX BEIIECTB —
KHUCJIOPOAA U cepbl. AJUIOTPONHbIE MOAN(UKAMHY KMCIOPOA U cepbl. XMMHUUYECKHE CBOMCTBA CEPBI.
CepoBoziopoJi, CTpoeHue, pU3NUECKUe U XUMUYecKue cBoiicTBa. OKCUIBI Cepbl KaK MPeICTABUTENN
KHUCIOTHBIX OKcHIoB. CepHas KucCIOTa, (DU3MYECKHME W XUMHYECKHME CBOMCTBa (00mme Kak
MPEJCTaBUTEINS Kiacca KHUCIOT U crenuduueckue). XUMUYECKHE PEeakIiH, JIeKallie B OCHOBE
IIPOMBILIICHHOTO CI0co0a MOoJy4deHus cepHol KucioThl. [Ipumenenue cepHoit kuciotsl. Conu
CEepHOM KHUCIIOThI, KAUECTBEHHAsl peaklus Ha cyiab(paT-uoH. HaxoxxneHue cepbl U €€ coelMHEeHUH B
npupoae. XUMHUECKOE 3arps3HEHHE OKpPYKAIOIIEH Cpelbl COEOUHEHUSMH cepbl (KUCIOTHBIE
J0X]H, 3arpsiI3HEHNE BO3/1yXa M BOJOEMOB), CIOCOOBI €ro MpeI0TBPAIICHUS.

OOmast xapakrepucTuka 3u1eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTepHbIE CTEIIEHU OKUCIIEHUS. A30T, pacpoCTpaHeHHe B IPUpoJe, (PU3NYECKHe U XUMUYECKUE
cBoiictBa. Kpyrosopor azora B mpupoae. AMMmHak, ero (pu3Mueckue M XUMUYECKHE CBOMCTBA,
noJjiyueHue u npuMeHenue. Coau aMMOHUS, X PU3NYECKHE U XMMHUUECKHUE CBOICTBA, IPUMEHEHHE.
KayecTBeHHast peakuusi Ha HOHBI aMMOHMs. A30THas KHCIOTa, €€ IMoJydyeHHue, (U3NYEeCKue U
XMMUYECKHE CBOicTBa (OOIIME Kak TMpeICcTaBUTENs Kilacca KUCJIOT M CIELU(pHUECKUe).
Hcnonb30BaHre HUTPATOB U COJIEM aMMOHMS B KaueCTBE MUHEPAIbHBIX YJOOpEHUNH. XUMUYECKOE
3arpsi3HEHUE OKPYIKaIOLIEH Cpelibl COEIMHEHUSIMU a30Ta (KUCIOTHBIE JOXKIH, 3arpsi3HEHUE BO3AyXa,
noyBsl U BoJoéMOB). Pocop, amnorponHsle Moaupukanun pocdopa, puznyeckre 1 XUMHIECKHE
cBoiictBa. Okcun docpopa (V) u docdhopHas kucnora, pU3MUECKHe U XUMHUYECKUE CBOMCTBa,
nostydenue. Mcenonb3oBanue pochaToB B Ka4eCTBE MUHEPATIBHBIX YIOOPEHUH.

OO6mass xapaktepuctuka 31eMeHTOB |VA-rpynnbl. OcoOE€HHOCTH CTPOEHHUSI AaTOMOB,
XapaKTepHbIe CTENEHW OKUCIEHUS. YTIepoJl, aIOTPONHbIe MOJIM(UKAILMK, PAacCIpOCTPAHEHUE B
npupoje, puznveckue U XMMUYecKre cBoicTBa. AjncopOuus. KpyroBopot yriepoga B mpupoe.
Oxcuapl yriaepoja, ux (QpuU3M4yeckrue M XMMHUYECKHE CBOMCTBA, JACWCTBUE Ha JKUBBIE OpPraHU3MBI,
MOJIyYeHHE M TPUMEHEHHE. DKOJOTMYECKHE MpOOJIeMbl, CBs3aHHBIE ¢ OKcuaoM yriaepona (1V),
TUIIOTE3a TI00abHOrO MOTEIUICHUs KIIMMaTa, NapHUKOBBIN 3¢ (deKT. YroabHas KUCIOTa U €€ coJu,
ux (U3NYECKue U XMMHUYECKHE CBOMCTBa, MOJIyueHHEe M IpuMeHeHue. KadecTBeHHas peakuusi Ha
KapOoHaT-uoHbI. Vcnonb3oBaHnue kapOOHATOB B OBITY, MEIULIMHE, IPOMBIIUIEHHOCTH U CEbCKOM
XO35UCTBE.

[lepBoHauabHBIe MOHATHA 00 OPraHMYECKUX BEIIECTBAX KaK O COEIMHEHMSX yIiepoja
(MetaH, 3TaH, 3TWJIEH, alETHIEH, 3TAHOJI, INIMLEPHUH, YKCyCHas KucioTa). [Ipupoanble HCTOUYHUKN
YTI€BOA0POAOB (Yroiib, MPUPOAHBIN Ta3, He(Th), MPOAYKTHI UX NepepaboTku (OeH3UH), UX POJb B
ObITYy W TPOMBINIIEHHOCTH. [loHATHE O OMOJOTMYEeCKH Ba)KHBIX BEIECTBAX: JKHUpaX, OeKax,
yII€BOJAX — M HUX pPOJM B JKU3HU 4YEJIOBEKAa. MarepualbHOE €AMHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COECAUHEHUN.



Kpemuuii, ero ¢usnyeckne W XHUMHUYECKHE CBOWCTBA, IONYyYECHHE U IPUMCHECHHE.
Coenunenus kpeMmHus B mpupojae. Obmme npencrasienus 06 okcune kpemuus (1V) u kpemaneBoit
kucnore. CHIIMKAThI, UX MCIOIb30BaHKUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeilne crpoutenbHbie
MaTepuasbl: KepamMHuKa, CTeKJIo, IeMeHT, OeToH, kene3o0eToH. Ilpobrmembr Ge3omacHoro
HCII0JIb30BAaHUS CTPOUTENIbHBIX MAaTEPUAJIOB B IOBCEAHEBHOMN )KU3HHU.

Xumuueckuii IKcnepumenm:

U3y4YeHHe 00paslloB HEOPraHMYECKUX BELIECTB, CBOWCTB COJITHOM KHCIIOTBHI, MPOBEACHUE
KAueCTBEHHBIX pPEaKIMi Ha XJIOPUI-UOHBI M HAONIOJCHHE IMPHU3HAKOB UX IMPOTEKAHHS, OIBITHI,
oTpaxarwiirue (unvyeckrue M XUMHUYECKHE CBOICTBa TajoOreHOB M MX COEAMHEHUN (BO3MOXKHO
WCIOJIb30BAHME BHJICOMATEPUANIOB), O3HAKOMIIGHHME C o0Opa3laMu XJIOPHIOB (TaJlOTeHH]IOB),
O3HAaKOMJICHHE C oOpa3uamMu ceppl U e COeIMHEHHSIMH (BO3MOXHO HCIOJIb30BAHUE
BUJICOMATEpHANIOB),  HaOmoJeHue  mpoiuecca  OOyriauMBaHUS — caxapa IOA  JAeHCTBHEM
KOHIICHTPUPOBAHHON CEPHOW KHUCJIOTHI, M3YYCHHE XMMHYECKHUX CBOMCTB pa30aBIIEHHON CEpHOM
KHUCJIOTHI, MPOBEACHHWE KAueCTBEHHOW peakUuu Ha Ccynb(haT-moH W HaONIOJICHHE NpU3HaKa e
MPOTeKaHHs, O3HAKOMJICHHE C (U3NYECKHMMHU CBOMCTBaMHU a3oTa, ¢ocdopa M MX CcOenUHEHHN
(BO3MOKHO HCIIOJIb30BAHHE BHJIEOMATEPHANIOB), 0Opa3liaMu a30THBIX U (ocHOpHBIX YAOOpEeHUH,
MoJiyueHue, coonpanue, pacro3HaBaHue U U3y4eHHE CBOWCTB aMMHUaKa, IPOBEJCHIE KaueCTBEHHBIX
peakiuii Ha MOH aMMOHUS U GochaT-HOH U U3yUCHHE IPU3HAKOB UX MPOTEKAHUS, B3aMOACHCTBHUE
KOHLEHTPUPOBAHHON a30THOW KHUCIIOTHI C MEJIbI0 (BO3MOYXHO MCIIOJIb30BaHUE BUIAEOMATEPUAJIOB),
M3Y4YEeHHE MOJeNeld KPHUCTAUIMYECKUX PEmETOK anmasa, rpadura, QymnepeHa, o3HaKOMIIEHHE C
MpoLeccoM aAcopOLUU pPacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YITIEM H  YCTPOICTBOM
MPOTHBOTa3a, MOJy4YeHue, coOMpaHue, paclo3HaBaHWE M W3YYEHHE CBOMCTB YIJIEKHUCIOIrO rasa,
IIPOBEJICHUE KAYECTBEHHBIX PEaKIMil Ha KapOOHAT M CHJIMKAT-MOHBl U HU3yYEHHE IPU3HAKOB HX
MPOTEKaHUs, O3HAKOMJICHME C NPOAYKUMEW CHJIMKATHOM IPOMBIIIJICHHOCTH, pPEIICHHE
SKCIEPUMEHTAIIbHBIX 3a/a4 110 TeMe «BakHeile HeMeTalllbl U UX COETUHEHUS.

Metabl M UX COeIMHEHUS

OO01as XxapakTepuCcTUKa XMMHUYECKHUX 3JIEMEHTOB — META/UIOB HA OCHOBAHMM UX IOJIOKEHUS
B Ilepuommueckoil cucreme xumuueckux snemeHToB . M. MenaeneeBa M CTpOEHUsS aTOMOB.
CrpoeHne MerauioB. Mertauinyeckass CBSI3b M METaUIMYECKas KPUCTAJUIMYECKAs PpEHIETKa.
DNEeKTPOXUMHUYECKUN sl HANpsDKEHHH MeTaioB. @Du3nueckrue W XUMHYECKHE CBOMCTBA
MeTtaiioB. OOuue crnocoObl moiaydeHus: MeTaiioB. [loHATHE O KOppO3MM METauIoB, OCHOBHBIE
CrocoObl 3amMThl MX OT Koppo3uu. CIuiaBbl (CTajlb, YYTyH, IIOPATIOMHHHMN, OpoH3a) M HX
IIPUMEHEHHE B ObITY U IPOMBIIIJICHHOCTH.

[I{eounble MeTaUIBL: MOJOKEHKE B [leproandeckoil cucteMe XuMu4YecKknx 3aeMeHToB /1. M.
MenpeneeBa, CTpOEHHE UX aTOMOB, HAXOK/JEHHE B Ipupoie. PU3nyecKue U XMMHUUECKHE CBOMCTBA
(Ha npumepe HaTpus U Kamusi). OKCHJIBI U THAPOKCUIBI HaTpUs U Kaius. [IpuMeHeHne menouHbIxX
METAJIJIOB U UX COECAVNHEHUH.

[IlerouHO3EMENBHBIE METAJIIIBI MAarHUM M KaJdbLMW: noJ0keHue B [lepnoandeckoit cucreme
xuMHuueckux snemeHtoB J[. M. MeHneneeBa, CTpOCHME MX aTOMOB, HAaXOXKJACHUE B MPHUPOJE.
@u3nyeckue M XUMHYECKHE CBONCTBA MarHus W Kaiuplusd. BakHelnne COEOUHEHMS KabLUs
(oxcua, TuaApOKCU, con). KECTKOCTh BOJBI M CIIOCOOBI €€ yCTpaHEHHS.

AmomuHuil: nonoxenne B llepuogmueckod cucreme xuMuuyeckux sieMeHtos /JI. M.
MenpeneeBa, CTpoeHUE aToma, HaxoxkjaeHue B mpupojae. dusznueckue M XMMHUECKHE CBOWCTBA
aOMUHUSA. AM(pOTEpHbIE CBOMCTBA OKCH/IA U THUPOKCH/IA AIFOMUHUS.



Kenezo: mnonoxenue B llepuoguueckoit cucreme xumudeckux saemeHtoB /[l W.
MenpeneeBa, CTpOCHUE aTOMa, HaXOXKJICHHE B mpupoje. PU3HYECKHE U XUMHUYECKHE CBOMCTBA
xkene3a. Oxcunbl, ruapokcuasl U conu xeme3a (I1) m sxemesa (), ux cocras, cBoiicTBa u
MOJIy4yeHue.

Xumuueckuii IKcnepumenm:

O3HaKOMIJICHHE ¢ 00pa3llaMy METaJJIOB M CIUIABOB, UX (DM3MUECKUMHU CBOMCTBAMH, U3yUCHUE
PE3yJIbTaTOB KOPPO3HH METAIOB (BO3MOXHO HCIOJIB30BaHHE BUIEOMATEpUAIOB), OCOOCHHOCTEM
B3aMMOJICICTBUS  OKCHMJA KalbliMd M HaTpus C BOJOM  (BO3MOXKHO  HCIOJIb30BAHUE
BUJICOMATEPHAJIOB), MCCIEIOBAaHUE CBOMCTB JKECTKOM BOJABI, HpoOIlecca TOpPEHUs Keilesa B
KHUCJIOpO/Jie (BO3MOKHO HUCIOIb30BAHUE BUICOMATEPUAIIOB), IPU3HAKOB MPOTEKAHUS KaUYE€CTBEHHBIX
peakiii Ha WOHBI: MarHus, KaJblUs, alfOMUHUs, uHKa, xkene3a (1) u xemesza (1), mequ (1),
HaOJI0/IeHHEe U ONHCaHUE TMPOILIECCOB OKpAIIMBAHMS IJIAMEHM MOHAMU HATpUs, Kalldd M KaJblus
(BO3MOKHO HCIIOJIb30BAaHUE BUJCOMATEPHATIOB), UCCIIEIOBaHUE aM(POTEPHBIX CBOWCTB T'MJIPOKCHIA
QTIOMUHUST U THAPOKCHUJIA IIMHKA, PEIICHHE SKCIEPUMEHTAIbHBIX 3a7ad mo Teme «Baxuelinue
METaJUIbl U UX COCTUHEHUS.

X¥MHUA U OKpYKALIas cpeaa

BemectBa 1 Marepuansl B MOBCEIHEBHOW >KM3HHM ueloOBeKa. be3oracHoe HCIOJIb30BaHUE
BEIIECTB M XHMHUYCCKHX peakiuii B ObiTy. [lepBas mOMOIIs TpH XUMHUYECKHX OXOTrax u
OTpAaBJICHUSIX.

XUMHUYeCcKoe 3arps3HEHHE OKpYXarollel cpenbl (mpenaenbHas JOMYyCTHMasi KOHIEHTPALUS
Beniects, ganee — [1JIK). Ponb Xxumuu B pemieHnu 3K0I0THYeCKUX MpooieM.

Xumuueckuii IKcnepumenm:

n3ydeHne o0pas3oB MaTepHaioB (CTEKIIO, CIIAaBBI METAJUIOB, TOJIMMEPHBIC MATEPHAJIBI).

Mesicnpeomemmuwle céa3u

Peanuzanusi MeXnpeaIMeTHBIX CBA3CH MpU M3yYEeHUU XUMHH B 9 Kilacce OCYIIECTBISETCS
gyepe3 MCIOJIb30BaHUE KaK OOIIUX €CTCCTBCHHO-HAYYHBIX NMOHSTHH, TaK W TOHSTUH, SBIISIOIIHXCS
CUCTEMHBIMU JJIS OTACJIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO [IUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC MOHSATHUS: HAy4HBIN ()akT, TUTIOTE3a, 3aKOH, TEOPHs], aHATU3,
CHUHTE3, Kiaccu(ukamus, TMepPUOJUYHOCTh, HAONIOJEHNE, OKCIEPUMEHT, MOJAEIUPOBaHUE,
WU3MEPEHHE, MOJIENb, SIBJICHUE, TAPHUKOBBIN 2P HEKT, TEXHOJIOTHSI, MAaTEPHAIBI.

®dusnka: wmaTepusi, aroM, DOJEKTPOH, TMPOTOH, HEUTPOH, WOH, HYKIHUI, H30TOIbI,
pPaaNOAaKTUBHOCTh,  MOJIEKYJla, OJJIEKTPUUYECKUH  3apsil, MPOBOJHUKH,  IOJYIPOBOJHUKH,
TUDIIEKTPUKY, (OTORIIEMEHT, BEIIECTBO, TeNo, 00BEM, arperaTHoe COCTOSHHUE BelIecTBa, ras,
pacTBOp, paCTBOPUMOCTh, KPUCTAJUIMYECKasT PEHIETKa, CIUIaBbl, (PU3NYECKUE BETUYMHBI, €TUHUIIBI
M3MEPEHHS, KOCMUYECKOE MPOCTPAHCTBO, IJIaHETHI, 3BE3/1b1, COHIIE.

buonorus: Qorocunres, npixanue, Ouocdepa, SKOCUCTEMa, MHUHEpaIbHBbIE YHAOOpEHUS,
MHUKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, MUTATEIbHBIE BEIIECTBA.

I'eorpadus: armocdepa, runpocdepa, MUHEpaNbl, TOPHBIE TOPOJIbI, MTOJIE3HBIE UCKOMAEMBbIE,
TOIUIMBO, BOJTHBIE PECYPCHI.



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumenoBanue
(undposbie)
n/ pa3jiejioB U TeM Bcer  KonTpoabHn IIpakTnyeck
oOpa3oBaTe/ibHbIE
n NPOrpaMMmel 0 bie padoThI ue padoThl
pecypchl
Paspnea 1. IlepBoHayajibHbIe XMMUYECKHE TOHATHS
XuMUs — BaKHas
obsacThb
bubmuorexa [JOK
€CTECTBO3HAHUSA U
1.1 - 5 2 https://m.edsoo.ru/7f4183
MPaKTUYECKOU 7c
JEATCIIbHOCTH T
YeJioBeKa
BemecTtBa u bu6mmoreka [IOK
1.2 XUMUYECKHE 15 1 https://m.edso00.ru/7f4183
peaxuuu ic
Wroro mo paszneny 20

Paznen 2. BaxHeiiliue npeacTaBUTe Il HEOPraHUYeCKUX BellleCTB

Bo3zayx.
bubmuorexa [JOK

Kucnopon.

2.1 6 1 https://m.edsoo.ru/7f4183
[TonsiTue 06 7c
OKCHJIax o
Bonopoa.Ilonsitue bubnnoreka [JOK

2.2 0 KHUCIIOTax U 8 1 https://m.edsoo.ru/7f4183
COJIX 7c
Bona. PactBopsl. bubnmnoreka [JOK

2.3 [Tonsitue 06 5 1 1 https://m.edso00.ru/7f4183
OCHOBAHHUAX 7c
OCHOBHBIE KJIaCcChl bu6mmoreka [IOK

2.4 HEOPraHUYECKUX 11 1 1 https://m.edsoo.ru/7f4183
COeTMHEHNN 7c

Hroro no paszneny 30

Paznen 3. llepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux jiementon /1. U.

MenneneeBa. CtpoeHne aToM0B. XUMHUYecKasi CBA3b. OKUCJINTEIbHO-BOCCTAHOBUTEIbHbIE

peakuuu
Ileproanueckuit
3aKOH U
3.1
Ilepnonnueckas

CHCTEMA

bu6mmorexa [IOK
https://m.edsoo.ru/7f4183
7c
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XUMHUYECKHUX
anemenToB 1. U.
Meuneneesna.

Ctpoenue aToma

[TPOT'PAMME

XumMmuyeckas
CBSI3b. bubmuorexa [JOK
3.2 OKHCIIUTENTBHO- 8 https://m.edso00.ru/7f4183
BOCCTAaHOBUTEJIbH ic
bIC PEAKIINH
bubmuorexa [JOK
Hroro no pazaeny 15 https://m.edsoo.ru/7f4183
7c
bubmuoreka [JOK
PezepBHOE Bpemst 3 https://m.edsoo.ru/7f4183
ic
OBIIEE
KOJIMYECTBO 68
YACOBIIO
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9 KUIIACC

Kosaun4vecTBo 4acos DJIeKTPOHHbBIE
Ne HaumeHoBaHue
(undposbie)
n/  pasiesioB M TeM Becer  KoHTpoJbH IpakTHyeck
oOpa3oBaTe/ibHbIE
1| NporpamMMmel 0 ble padoThI ue padoThl
pecypchl
Pa3znes 1. BemecTBo 1 XUuMH4YeCcKHe peakuuu
IToBTOpEeHue u
yriayoneHue Bu6muoteka [JOK
11 3HAHUH OCHOBHBIX 5 1 https://m.edsoo.ru/7f41a6
paszaenoB Kypca 8 36
KJ1acca
OcHoBHBIC
bu6nmoreka [IOK
3aKOHOMEPHOCTH
1.2 4 https://m.edsoo.ru/7f41a6
XUMHYECKUX 36
peakuuii T
DNEKTPOIUTUUECK
as TMCCOLMAIIHSL. bu6nmorexa LIOK
1.3 XHUMHUECKHE 8 1 1 https://m.edso0.ru/7f41a6
peaKIyy B 36
pacTBopax
Hroro no pazneny 17
Pa3pen 2. HemeTa/uibl M HX COeTUHEHU ST
O6mas
XapaKTePUCTHKA
bubnmorexa LIOK
XAMHYECKUX
2.1 4 1 https://m.edsoo.ru/7f41a6
snemeHTOoB VIIA- 36
TPYIIIBL. o
I'anorensl
O61mmas
XapaKTepUCTHKA
bubmmoteka IIOK
XUMHYECKUX
2.2 6 https://m.edso0.ru/7f41a6
sneMeHTOoB VIA- 36
rpynnsl. Cepa u eé€ o
COCAUHEHHS
OO0mas
XapaKTepUCTHKA
S — but6mmoreka [IOK
2.3 7 1 https://m.edsoo.ru/7f41a6

s1aeMeHTOB VA-
rpynmnsl. A30T,

dbocdop n ux

36
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COCOUHCHUA

O61mas
XapaKTePUCTHKA
XAUMUYCCKHUX bu6nmoreka [IOK
2.4 s1eMenToB |VA- 8 https://m.edsoo.ru/7f41a6
rpynnsl. Yriepoa 36
Y KPEMHUM U UX
COEIMHEHN
Wroro mo pazneny 25
Paznen 3. MeTaJIbI M MX COeAUHEHUS
. bu6nunorexa LIOK
00
3.1 HIE CBOHCTBA 4 https://m.eds00.ru/7f41a6
METAJIIIOB
36
Baxneiimme bubnunoreka LIOK
3.2 METaJUIbI U UX 16 https://m.edsoo.ru/7f41a6
COCIUHEHUS 36
Utoro no pazneny 20

Pasnen 4. Xumus u okpyxaiomas cpeaa

BemecTtBa n
4.1 Marepuabl B
KU3HU YETIOBEKa

Hroro no pazneny

PesepBHoe Bpems

OBILIEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME

68

bubnunoreka LIOK
https://m.edsoo.ru/7f41a6
36

bubmuoreka [{OK
https://m.edsoo.ru/7f41a6
36
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