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[Tnanupyemble pe3ynbTaThl OCBOCHHS MPOTrpaMMbl IO XUMUHU

JIMYHOCTHBLIE PE3VYJIbTATHI

JIndHOCTHBIE pPE3YyJbTaThl OCBOEHHUS MPOrPaMMBI OCHOBHOTO OO0IIEro 00pa30BaHUA
JIOCTUTAIOTCS B X0/ie 00YYEeHHs] XUMHUU B €IMHCTBE Y4eOHOM U BOCIIUTATEIbHON J1eATEIHbHOCTH B
COOTBETCTBUU C  TPAJAUIHUOHHBIMU  POCCHUUCKHUMH  COLIMOKYJBTYPHBIMH W  JyXOBHO-
HPABCTBCHHBIMU IICHHOCTSIMH, NMPUHATHIMUA B OOIIECTBE MPaBWJIAMU M HOPMaMU TIOBEICHUS U
CIOCOOCTBYIOT ITPOLIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS U COILIMAIN3ALIUN 00yYatOIIUXCsl.

JIn4HOCTHBIE pPE3YyJbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOUIMXCS PYKOBOACTBOBATHCS
CUCTEMON TO3UTHBHBIX IICHHOCTHBIX OPHCHTAIMH W PACHIMPEHUE OIbITa JIEATEIHHOCTH Ha €&
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpuOTHYECKOro BOCIIUTAHUSA:

[IEHHOCTHOTO OTHOIICHHSI K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPHUUECKOMY M HAyYHOMY
HACJICUIO, TIOHMMAHUS 3HAYCHUS XMUMHYECKOH HAyKH B JKH3HU COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BJIAJICTh JTOCTOBEPHOU WH(POpPMAIMEH O TEPEIOBBIX TOCTHIKEHUSX U OTKPBITHSIX
MHUPOBON M OTEYECTBEHHOW XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMUSX 00 YCTpOIiCTBE
Mupa 1 oOIIecTBa;

2) rpaXx/1aHCKOI0 BOCIIUTAHMUSL:

MPEJICTABICHUS O COIMAIBHBIX HOpMaxX W TPaBWIAX MEXIHMYHOCTHBIX OTHOIICHHHA B
KOJUJICKTHBE, KOMMYHHUKATHBHOU KOMIETEHTHOCTH B 00IIECTBEHHO TIOJIE3HOH,
y4eOHOMCCIIeI0OBATEIbCKOM, TBOPYECKOM M JAPYTrUX BHJAX JAEATEIbHOCTH, TOTOBHOCTH K
pa3HOO0Opa3HOM COBMECTHOM JISATEIFHOCTH IPHY BHITIOJHEHUH YIeOHBIX, TO3HABATEIILHBIX 3a/1a4,
BBITIOJTHCHUH XHUMHYECKHX OJKCIEPUMEHTOB, CO3JaHUHM YYECOHBIX IPOCKTOB, CTPEMJICHHS K
B3aMMOIIOHMMAHHUIO M B3aUMOIIOMOIIM B TMpOILECCe 3TOH y4eOHOH AedaTeIbHOCTH, TOTOBHOCTH
OIICHUBAaTh CBOE TOBEJEHHWE M TOCTYNKH CBOUX TOBAapHUINEW C TO3UIMH HPABCTBEHHBIX U
MIPABOBBIX HOPM C YYETOM OCO3HAHMSI ITOCIICICTBUH TIOCTYIIKOB;

3) IEHHOCTH HAYYHOTO TTO3HAHUS:

MHUPOBO33PEHUYECKUE  TPEJACTABICHHUS O  BEIIECTBE M  XMMHYECKOM  peaKIlHH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKHM W COCTABISAIOIINE OCHOBY JUJIS
MOHMMAHUS  CYINIHOCTH HAYYHOW KapTHHBI MHpa, NPEICTaBICHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHUS MPHUPOIBI, B3aUMOCBS3AX YEJIOBEKA ¢ MPUPOTHOW CPEIIOi, O pOJIH
XUMHH B TIO3HAHUU 3THX 3aKOHOMEPHOCTEH;

MO3HABATENIbHBIE MOTHUBBI, HAIPAaBIICHHbIE HA TMOJIyYeHHE HOBBIX 3HAHUN MO XHUMHH,
HEOOXOUMBIC JUII OOBSCHEHUS HAOJFOJIaeMbIX TMPOIECCOB W SBJICHHMA, IT03HABATEIHHOM,
WH(OPMAIMOHHON Y YUTATEIBCKON KYJIBTYPHI, B TOM YHCIIE HABBIKOB CAMOCTOSITEIILHON PabOTHI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOHN JUTEpaTypOl, MTOCTYNMHBIMU TEXHUYECKHUMH CPEICTBAMU
WH(OPMALIMOHHBIX TEXHOJIOTHI;

WHTEpEC K OOYYEHUIO M TO3HAHMIO, JTIOOO03HATEIbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHONW W HCCIIEIOBATEIBCKON JEATEIHPHOCTH, K OCO3HAHHOMY BBIOODY
HANPaBIEHHOCTU U YPOBHS 00yUYEHUS B AajbHEHIIIEM;

4) popmupoBaHUS KyJIbTYpPhI 310POBbSI:

OCO3HAaHWE IIEHHOCTH JKH3HHW, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3JIOPOBBIO,
YCTAaHOBKHM Ha 3JIOPOBBIM 00pa3 >KW3HH, OCO3HAHHWE IOCICACTBHA W HENMPHITHE BPEIHBIX
NpUBBIYEK (YMOTPEONEHUSI alKOrojs, HAPKOTHKOB, KYpPEeHHs), HEOOXOAMMOCTH COOIO/ICHUS
mpaBuJl 0€30MacHOCTH TpPH OOpallleHMH C XMMHYECKHMHU BEIIECTBAMHU B OBITY M peanbHOUN

JKU3HU;
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5) TpyZIOBOTO BOCITUTAHUS:

MHTEpPEC K MPAKTUYECKOMY M3y4eHHUI0 MPOdECCHil U TpyAa pa3IndHOro pojia, yBAKCHHUE K
TpyAy W pe3yibTaTaM TPYAOBOM JEATEIbHOCTH, B TOM YHUCJIE HAa OCHOBE IPUMEHEHHUS
OPEIMETHBIX 3HAHUW 10 XUMHH, OCO3HAaHHBIA BBHIOOP HWHIMBUAYAIbHOW TPAeKTOPUU
MPOJODKEHUsST 00pa3oBaHUs € y4YETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIECTBEHHBIX WHTEPECOB M MOTpeOHOCTEH, ycremHol mpodecCHOHAIbHON AEATENbHOCTH U
pa3BUTHS HEOOXOJUMBIX YMEHUH, TOTOBHOCTH aJaITUPOBATHLCS B IPOGECCHOHATLHOU CPE/IE;

6) SKOJIOTUYECKOTO BOCITUTAHUS:

9KOJIOTHYECKH 11e1ec000pa3Hoe OTHOLICHHE K MPUPOJIe KaK HCTOYHUKY JKU3HM Ha 3emie,
OCHOBE €€ CYIIECTBOBAHMS, MOHUMAHUE IICHHOCTH 3JJ0POBOrO0 M 0€30macHOro obpasa KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICHXHUYECKOMY 3I0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIO/ICHUS MPaBUil O€30MacHOT0 MOBEACHUS IPpU paboTe ¢ BelleCTBaMU,
a TaK)K€ B CUTyalUsIX, YTPOXKAIOLINX 3J0OPOBbIO U JKU3HU JIFOCH;

CIIOCOOHOCTH TPUMEHSITh 3HAHMS, IMOJY4YaeMble MPU HU3YUYECHUU XUMHH, JJIS PEIICHUS
3a71a4, CBA3aHHBIX C OKPYKAKOUIEH PUPOJHON CPEOM, Uil MOBBILICHUS! YPOBHS 3KOJIOTHYECKOM
KyJbTYPBbl, OCO3HAHUS TNI00ATFHOTO XapakTepa SKOJOTHYECKHX MPOOJIeM U MyTel MX pelieHus
MOCPEJICTBOM METOJOB XMMUH, HKOJIOTHYECKOTO MBIIUICHUS, YMEHHSI PYKOBOJCTBOBATbCS UM B
M03HABATEJIbHON, KOMMYHHKATUBHOM U COLMAIILHOW MPAKTHUKE.

METAITPEAMETHBIE PE3VYJIbTATHI

B cocraBe MeTampeaMETHBIX pe3yJibTaTOB BBIIESIOT 3HAYMMBIE 71 (OPMUPOBAHUS
MHUPOBO33pEHHUsI OOIICHAYYHbIE MOHATUS (3aKOH, TEOPUS, MPUHIUI, THUIOTe3a, (akT, cucTeMa,
MPOIIECC, IKCIICPUMEHT U JIPYToe.), KOTOPBIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX
peaIMeTax M IMO3BOJISIFOT HA OCHOBE 3HAHUH M3 ATHX MPEIMETOB (POPMHUPOBATH MIPEICTABICHHUE O
[EJIOCTHOW HAyYHOM KapTHMHE MUpa, U yHHBEpCalbHbIe YydeOHbIe NEHCTBUS (IIO3HABaTEIbHbIE,
KOMMYHHKATHUBHBIC, PETYJIATUBHBIE), KOTOpble oOecnednBaroT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITSIILHOMY TUIAHHPOBAHHIO M OCYIIECTBICHUIO YICOHOU JIeATEIIBHOCTH.

[To3HaBaTenbHBIC YHUBEPCATbHBIC YUCOHbBIE ACHCTBUSA

ba3oBble nornueckue NeUCTBUS:

YMEHHUS MCIIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBILLIICHUS I[PU OCBOCHWM 3HAHMM:
pacKpbIBaTh CMBICT XUMHUYECKMX TOHATHH (BBIACIATH HMX XapakTEepHbIE MPHU3HAKH,
YCTaHABIWBATh B3aUMOCBS3b C JIPYTUMHU MOHATUSIMH), UCTIOIB30BATh MOHATUS JIsi OOBSICHEHUS
OTNIENBbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAaHUS M KPUTEPUU s KIacCH(PHUKAIUU
XMMHMYECKHUX BEIIECTB U XUMUYECKUX PEAKLUM, YCTAHABIMBATh IPUYMHHO-CIEACTBEHHBIE CBA3H
MEXIY 00BEKTaMU U3YUYECHHS, CTPOUTH JJIOTUYECKUE PACCYKACHHS (MHIYKTHUBHBIC, 1€TyKTUBHBIE,
10 aHAJIOTHH), JIeJaTh BBIBOJIBI M 3aKJIFOUCHHS;

yMEHHE MPUMEHATh B Mpollecce MO3HAHHS MOHATHS (TMPEAMETHBIE U METamlpeIMETHbIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJETH, HCIOIb3yeMble B XHUMHH, MPeoOpa3oBBIBATH ITUPOKO
MpUMEHSEMbIE B XUMUU MOJICIIbHBIC MPECTABICHUS — XUMHUUYECKHHN 3HAK (CHMBOJI DJIEMEHTA),
XuMu4eckass (opmylia W ypaBHEHHE XHUMHYECKOM peakmuu — TPU PEIICHHH Yy4eOHO-
MO3HABATEJIBHBIX 3a/a4, C YYETOM OTHUX MOJCIBHBIX NPEACTABICHUN BBIABIATh U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3yYaeMbIX OOBEKTOB — XHMHUYECKHX BEIIECTB U
XUMUYECKUX PEaKINi, BBIABISTH OOIIME 3aKOHOMEPHOCTH, MPUUYWHHO-CJICICTBEHHBIC CBSI3H H
MPOTUBOPEYUS B U3yUAEMbIX ITPOIIECCAX U SIBICHUSX.

bazoBble nccnenoBaTenbCKue qEHCTBUSA:
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YMEHHE HWCIOJIh30BaTh MMOCTABJICHHBIC BOIPOCHI B KAa4eCTBE WHCTPYMEHTa IO3HAHUS, a
TaKKe B KayeCTBE OCHOBBI Ui (OPMHPOBAHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYKICHUI;

nproOpeTeHre OmbiTa 10 IUIAHUPOBAHHIO, OPTaHM3AlMU M TPOBEICHHIO YYCHUYECCKUX
IKCIEPUMEHTOB, YMEHUE HAOII0IaTh 32 XOJ0M IPOoIlecca, CaMOCTOSITEIbHO MTPOrHO3UPOBATH €T0
pe3yabTar, (opMyIHpOBaTh OOOOLICHHS W BBIBOJBI MO peE3yJbTaTaM MpPOBEAEHHOTO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padorTe.

Pa6ota ¢ nuadopmanueii:

YMEHHUE BBIOUPATh, AaHATHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIIUIO PA3JIMYHBIX BUIOB
1 GOpM MPEACTABICHHS, OTYYaeMY0 U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAS TUTepaTypa
XUMHYECKOTO COAEp)KaHUs, CIpaBOYHbIE MOcoOus, pecypchl HHTepHeTa), KPUTHYECKU
OILICHUBATh MMPOTHBOPEUUBYIO U HEIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHUE MPUMEHSATh Pa3IMUHbIe METObI U 3alPOCHI NP TIOUCKE U 0TOOpE MHPOPMALIUU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAMMBIX JJISl BBITOJHEHHS yUCOHBIX U MMO3HABATEIbHBIX 3324
OTIpEeNeNIEHHOTO THUMA, MPHOOpPETEHHE OIbITa B 00JAaCTH WCIOJNB30BaHUS WH(POPMALMOHHO-
KOMMYHUKATHBHBIX TEXHOJIOTHIA, OBJIAJICHUE KYJIbTYPOH aKTUBHOTO MCIIOJIb30BAaHUS PAa3JIMYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPATh ONTUMAIBHYIO (OpMy Mpe/cTaBICHUS
UHPOPMALIMK W WUTIOCTPUPOBATH pEIIAeMble 3a/1aud HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
npyrumMu popmamMu rpaduKe U 1X KOMOUHALIUSAMU;

YMEHHE HCIOJb30BaTh U aHAIU3UPOBATh B MpOIECCe YYEOHOW M HCCIIEIOBATEIbCKOM
NESITeIbHOCTH HH(POPMAIIMIO O BIUSHUM MPOMBIIUICHHOCTH, CEIBCKOTO XO35HUCTBA U TPAHCIIOPTA
Ha COCTOSIHHE OKPY>KaIoLIei MPUPOJHON CPEJIbI.

KoMMyHUKaTHBHbBIE YHHBEPCATIbHBIC YICOHBIE ICHCTBHS:

YMEHHUsS 3allaBaTh BONPOCHl (B Xoie auanora u (WIM) AUCKYCCHH) TIO CYIIECTBY
oOcyxmaeMoli TeMbl, (HOPMYJIUPOBATh CBOM NPEJIOKEHHUS OTHOCUTEIHLHO BBIIIOJHCHUS
MPEI0KEHHOM 3a/1a4u;

YMEHUS IPEICTABIISTH MOJyYSHHBIE Pe3yJIbTaThl TO3HABATEIBHOMN IS TEILHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JIeaTh MPE3EHTALUI0 PEe3yJbTaTOB BBIMOJHEHUS XHUMHUYECKOTO
JKCIIepUMeHTa (Ja00opaTOPHOTO OMbITa, J1a0OPaTOpHOW pPabOTHI MO HCCIETOBAHUIO CBOWCTB
BEIIECTB, y4€OHOTO MPOEKTA);

YMEHHUSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMH B COBMECTHOHM IO3HABATEIHHON U
UCCIIEIOBATEIbCKON JIEATENbHOCTH NPH PElIeHHHM BO3HHUKAIOIIUX MpoOJeM Ha OCHOBE ydéra
OOIIMX HMHTEPECOB U COTJacoBaHMs MO3MLUH (0OCYXJeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPAWHAIIMS COBMECTHBIX JIEHCTBHIA, ONpEIeNICHNE KPUTEPHUEB 110 OI[CHKE KadecTBa
BBITTOJIHEHHOH paboTHI U IPyTHE).

PerynatuBHble yHUBEpcalbHble yueOHbIE JeHCTBUS:

YMEHHE CAMOCTOSITENIbHO OMPEAENATh eI IeSITeIbHOCTH, MJIaHUPOBATh, OCYIIECTBIISATD,
KOHTPOJIMPOBATh M TIPU HEOOXOJAWMOCTH KOPPEKTHUPOBATh CBOIO JIEATEIIHHOCTH, BHIOMPATH
HaubOosnee H(PQEKTUBHbIE CHOCOOBI pelIeHHs Yy4yeOHBIX W [MO3HABaTENbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJIATh MM KOPPEKTHPOBATH MPEAJIOKEHHBIM AITOPUTM JEHCTBHHA NHpU
BBIMOJIHEHUH 331aHUM ¢ y4€TOM TMOJMy4YeHHs] HOBBIX 3HAHUH 00 M3y4aeMbIX OOBEKTaxX —
BEIIECTBAX M PEAKIUIX, OIIEHUBATh COOTBETCTBHE TOJIYUYCHHOTO pe3yJbTaTa 3asBICHHOHN IIETH,
YMEHHE HCIIONIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IPE/JIaraeMbIe B YCIIOBUH 3a/IaHUIA.

[TPEJJIMETHBIE PE3VYJIBTATBI

B cocraBe mnpeaMeTHBIX pe3yNbTAaTOB IO OCBOEHHUIO OO0S3aTENILHOTO COJACpPKAHMUA,
YCTaHOBJICHHOTO JaHHOW (exepambHOM pabodell MporpamMMol, BBIIEISIOT: OCBOCHHBIC
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oOydJalomuMucs Hay4yHble 3HAHUS, YMEHHS M CHOCOObl JAeWCTBUM, creuuduyeckue s
npeaIMeTHOW o0nacTu «XUMHUS», BHIBI ACSITEILHOCTH 1O TIOTYYEHHIO HOBOTO 3HAHMS, €r0
WHTEPIIPETAINH, TPEOOPA30BAHUIO U TIPUMEHEHUIO B PA3IMYHBIX YYCOHBIX U HOBBIX CUTYyAIIHSIX.

K koHiy oOyueHus B 8 kilacce MpeAMETHbIE pe3yjbTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaxatb cHOPMHUPOBAHHOCTH Y 0OYHAIOIINXCSl YMEHUI:

. pacKpbIBaTh CMBICJ OCHOBHBIX XUMHUYECKHMX IIOHSATHUNA: aToM, MOJEKya,
XUMUYECKUM 3JIEMEHT, IPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECh (OJHOpOAHAS U
HEOJHOPO/IHAS), BAJIEHTHOCTb, OTHOCUTEIbHAS aTOMHAs W MOJEKYJISIpHAs Macca, KOJIUYECTBO
BEILECTBA, MOJb, MOJISIPHAs Macca, MaccoBas J0JIsI XMMHUYECKOTO 3JIEMEHTa B COEJUHEHUH,
MOJIIDHBIA 00BEM, OKCHJ, KHCIIOTa, OCHOBaHHE, COJb, AJIEKTPOOTPHUIATEIHHOCTh, CTENEHb
OKHUCJICHHS, XUMHUYECKasl peakius, Kiaccu(ukaus peakiuii: peakiuu COSANHCHHS, PEaKIuu
Pa3NOKEeHUs, PEaKIMU 3aMEIICHUsl, peakiuu OOMEHa, IK30- U HHAOTEPMUYECKUE PEaKIIMH,
Ter10BoM 3¢ (deKT peakuuu, SApo aToMa, HIEKTPOHHBIN CIOH aToMa, aTOMHAasi OpOUTalb, pagnyc
aToma, XMMHMYECKasi CBs3b, MOJSIPHAS M HENOJIApHAs KOBAJICHTHAsl CBsA3b, MOHHAS CBS3b, MOH,
KaTHOH, aHWOH, PaCTBOP, MacCOBast 10JIs BElIeCTBa (IIPOLIEHTHASI KOHIICHTPAIIKsI) B paCTBOPE;

. WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHSITHH U MPUMEHSTH
9T TIOHSTHS TIPU OMMCAHUU BEIIECTB U UX IIPEBPAILICHUI;

. UCIIOJIb30BaTh XUMHUYCCKYI0 CHMBOJIMKY JUISI COCTaBJICHHS (DOPMyJ BEIIECTB H
YPaBHEHUN XUMUYECKUX PEAKLUI;

. OTIPE/ICIIATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHCHUSX, CTCIICHb
OKHCJICHUS 2JIEMEHTOB B OMHAPHBIX COSAMHEHUSX, IPUHATICKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIacCy COeAuHEHUU 1o ¢dopMmyaaMm, BHUA XUMHUYECKON CBsi3M (KOBaJ€HTHAs W HOHHAasA) B
HEOPraHWYECKUX COCTUHECHUSIX;

. packpsiBaTh  cmblci  [lepmoauueckoro  3akona . WM. Mengeneesa:
JEMOHCTPUPOBATh OHMMAHHUE MEPUOIUYECKON 3aBUCUMOCTU CBOMCTB XMMHUYECKHX 3JIEMEHTOB
oT ux mnoyiokeHuss B Ilepuomuueckod cucteme, 3aKOHOB COXPAHEHUSI MAacChl BEIIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YU€HHs, 3aK0OHa ABOTaJIpo;

. OMKCHIBATh W XapakTepu3oBaTh Tabmuunyio (opmy Ileprogudeckoil cucTembl
XUMUYECKHUX DJIEMEHTOB: Pa3jIN4aTh MOHSATHUS «TJIaBHAs MOArpymma (A-rpynmna)» u «moOodHas
noarpynna (b-rpymma)», manpie U OONbIIME TEPUOABI, COOTHOCUTH O0O3HAYEHUS, KOTOpHIE
umerorcs B Tabnuie «llepuoaudeckas cucreMa xumuueckux snemeHToB [[. M. MenaeneeBay» c
YUCJIOBBIMU XapaKTEPUCTUKAMH CTPOCHHUSI aTOMOB XMMHUYECKHX JJIEMEHTOB (COCTaB W 3apsij
sqipa, o0IIIee YHUCIIO SIEKTPOHOB U PACTIPEICIICHUE UX T10 SJIEKTPOHHBIM CIIOSIM);

L4 KHaCCH(bHHHpOBaTB XUMHUYECCKHUEC  OJICMCHTHI, HEOPTraHNYCCKUC BCIICCTBA,
XUMHUYCCKUC PCAKIUU (HO YHCIYy U COCTaBYy Yy4YaCTBYIOHIUMX B pCaKIMWH BCHICCTB, IO TCIIJIOBOMY
dbdexry);

L4 XapaKTCPU30BaATh (OHI/ICBIBaTL) O6H_[I/Ie XUMHYECKHE CBOMCTBA BCIICCTB

pa3siIMYHBIX KJIACCOB, IIOATBEPXKAas OINKMCAHUE IMPUMEPAMHU MOJIEKYISPHBIX ypPaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKHUX PEAKLINN;

o IIPOTHO3MPOBATh CBOWMCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX KayeCTBEHHOI'O
COCTaBa, BO3MOXXHOCTH IPOTEKAHNUSI XUMUYECKHUX MTPEBPAICHUI B PA3JIUYHBIX YCIOBUSAX;

. BBIYHCIIATH OTHOCHUTEIIBHYIO MOJIEKYJIIDHYIO M MOJISIDHYIO MAacChl BEILECTB,
MacCOBYIO JIOJIF0 XMMHYECKOI0 3JI€MEHTa M0 (OpMyJie COEUHEHUs, MAaCCOBYIO JIOJI0 BELIECTBA
B PacTBOpE, TPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMUYECKOW PEaKIINH;
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. IIPUMEHATh OCHOBHBIE OINEPALMM MBICIUTEIBHON NEATEIbHOCTH — aHAIU3 |
CUHTE3, cpaBHEHHE, 0000IIeHNe, CUCTeMAaTU3alliIo, KJIacCU(UKALINIO, BBISIBICHUE MPUYMHHO-
CJIEICTBEHHBIX CBSI3€U — JIJIsl U3yUEHHUS CBOMCTB BEILIECTB M XMMUYECKUX PEaKIUd, €CTECTBEHHO-
HayyHble METOJbl IO3HAHMS — HAOJIIOJIEHUE, U3MEPEHHUE, MOJEIMPOBAHHUE, SKCIEPUMEHT
(peanbHBIN ¥ MBICJICHHBIN ),

. ClIeIoBaTh IpaBWJIaM IOJIb30BAHUS XMMHMUYECKON TMOCYI0M U J1abopaTOpHBIM
o0opyaoBaHHMEM, a Takke TMpaBuiaM oOpallleHuss C BEIIeCTBaMU B COOTBETCTBUU C
UHCTPYKUUSAMU IO BBIMOJHEHUIO Ja0OpaTOPHBIX XHMHUYECKHUX OIBITOB IO MOJYyYEHHUIO U
coOMpaHuio ra3000pa3HBIX BEUIECTB (BOAOPOJA W KHCIOPOAA), MPUTOTOBICHHUIO PACTBOPOB C
OnpeAc€HHOM MacCOBOM JOJIEM pacTBOPEHHOIO BEUIECTBA, IUIAHUPOBATH M IMPOBOJUTH
XUMUYECKHE HKCIIEPUMEHTHI 110 PAaCHO3HABAHMIO PACTBOPOB WLIEIOYEH U KUCIOT C IOMOUIbIO
WHIUKATOPOB (JIakMmyc, (heHoadTaIeuH, METHIIOPAHXX U IPYTHe).

K koniy oOyuenus B 9 kjacce mpeaMeTHBIC pe3ybTaThl Ha 0a30BOM ypOBHE JOJIKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH y OOYHAIOLINXCS YMEHUM:

. pacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKHUX IOHSATHUH: XMUMHYECKUH 3IIEMEHT,
aTOM, MOJIEKYJIa, UOH, KaTHOH, aHMOH, IIPOCTOE BELIECTBO, CIOXHOE BEIIECTBO, BAJIEHTHOCTb,
3JIEKTPOOTPULATENBHOCTh, CTENEHb OKHUCIICHMS, XHMHUUYECKas pEaKUus, XUMHUYECKas CBs3b,
TEIUI0BOM 3P EKT peakiiu, MOJib, MOJISPHBIA 00BEM, PacTBOP, AIIEKTPOIIUTHI, HEANEKTPOIUTHI,
AIIEKTPOJINTUYECKAsT JMCCOLMAIMS, PEAKIMM HOHHOTO OOMEHa, KaTajau3aTop, XUMHUYECKOoe
paBHOBecue, OOpaTUMblE H HEOOpaTHUMbIE PEAKIMH, OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIE
peaklUuH, OKHUCIUTEIb, BOCCTAHOBHUTENIb, OKUCIEHUE M BOCCTAHOBJIEHHUE, aJIOTPOIIHUS,
aM(pOTepHOCTh, XUMUYECKasi CBS3b (KOBAJICHTHAs, NOHHAs, METATIMYECKasi), KpUCTaJUINYECKas
pemérka, KOppO3us METaJIOB, CIUIaBbl, CKOPOCTb XUMHYECKOW pPEaKIUH, MPeneabHO
nonycrumas konuentpauus I1/IK Bemecrsa;

. WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHSATHUI U NPUMEHSTH
9T TIOHSTHS TIPU OMMCAHUU BEIIECTB U UX MIPEBPAILCHHI;

. UCIIONIb30BAaTh XMMHUYECKYI0 CHMBOJIHMKY Uil COCTaBJieHHsS (OpPMyJ BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;

o ONpENENsATh BaJEHTHOCTh M CTENEHb OKHUCIEHHS XHMHUYECKUX DJEMEHTOB B
COEIMHEHUSIX PpA3JIMYHOTO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY Kiaccy
coequHeHUH mo (GopmyrnaM, BUJI XMMHUYECKON CBs3M (KOBaJCHTHAs, NOHHAS, METa/lIndeckas) B
HEOPraHMYECKUX COEIMHEHUSX, 3apsi] MOHAa MO XUMHUYECKOW ¢opMylie, XapakTep cpeabl B
BOJHBIX pacTBOpax HEOPraHWYECKUX COCAMHEHWH, THUIN KPUCTATMYECKON  PEHIETKH
KOHKPETHOI'O BEIIECTBA;

. packpsiBaTh cmbicn  Ilepuommueckoro 3akona J[. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHHE: OIHUCHIBAaTh W XapaKTepu3oBaTh TabmuuHyo (opmy
[lepnonnueckoid cuCTEMbl XMMUYECKUX 3JIEMEHTOB: pa3linyaTh MOHATUS «TJABHAsl MOArpyIIa
(A-rpynma)» u «mno6ounas noxarpynmna (b-rpynmna)», Manbie U OOJbIIME TEPHOJBI, COOTHOCUTh
0003Ha4YeHUsI, KOTOPbIE UMEIOTCSI B IEPUOINYECKON TabuIe, C YUCIOBBIMU XapaKTepUCTUKAMU
CTPOEHHSI aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB U 3apsf sapa, oOIee YuciIo dJIEKTPOHOB U
pacmpesieieHue UX IO AJIEKTPOHHBIM CIIOSIM), OOBSICHATH 00IIKe 3aKOHOMEPHOCTH B U3MEHEHHUU
CBOMCTB 2JIEMEHTOB M MX COCIMHEHHUH B TpeleiaX MaJbIX MEePHOJO0B U TJIABHBIX MOATPYII C
y4ETOM CTPOCHHS UX aTOMOB;
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. KJIaCCU(UIIUPOBATh XUMHYECKHE JJIEMEHThl, HEOpPraHWYecKhue BelIeCTBa,
XUMHYECKHE peakuu (110 YUCIY M COCTaBy yYAaCTBYIOLIUMX B PEAKIUU BEILECTB, MO TEIIOBOMY
3 eKTy, 10 U3MEHEHUIO CTEIICHEeH OKUCICHHSI XUMUYECKHUX 3JIEMEHTOB);

. XapaKTepu30BaTh (OMHUCHIBATh) OOIIME W CICHH(PUISCKHE XUMUICCKUE CBOMCTBA
IIPOCTBIX M CJIOXHBIX BEIIECTB, MOATBEPKIAsl ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX M MOHHBIX
YPaBHEHUN COOTBETCTBYIOLIUX XUMHUUECKUX PEAKIIH;

. COCTABJISITh YPABHEHHUSI AJIEKTPOJUTUUYECKON IUCCOLMALNN KUCIOT, LIEIOYe U
COJICH, TIOJHBIC U COKpAIIEHHBIC YPABHEHUS PEaKUUil MOHHOTO OOMEHA, ypaBHEHHs pEaKIIHid,
MOATBEPKJAIOIINX CYHIECTBOBAHUE TIE€HETUYECKOW CBS3M MEXKIY BEIIECTBAMHU pPa3JIMYHBIX
KJIaCCOB;

J pacKpbIBaTh CYLIHOCTb OKHUCJIMUTEIbHO-BOCCTAHOBUTEIbHBIX peakuui
MOCPEICTBOM COCTABIICHUS 3JICKTPOHHOTO OallaHCa dTHX PeaKIuii;

J IIPOrHO3MPOBATh CBOMCTBAa BEUIECTB B 3aBUCUMOCTHM OT UX CTPOEHMS,
BO3MO>KHOCTH IPOTEKaHUsI XUMUYECKUX IIPEBPALLICHUI B Pa3JIMYHbIX YCIOBUSX;

J BBIUMCIISATH OTHOCUTENIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAacChl BELIECTB,
MacCOBYIO JIOJI0 XMMHYECKOTO 3JIeMEHTa Mo (opMyJie COCIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA
B PAacTBOpPE, IPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKON peaKuy;

. coOnrofaTh MpaBuUiia TMOJB30BAHUSA XUMHUYECKOW TMOCynoil U 1ab0paTOpHBIM
o0opysoBaHKEM, a TaKXKe MpaBuia 00OpallleHHs C BEIIeCTBAMU B COOTBETCTBUH C MHCTPYKIIUSIMU
M0 BBIMOJHEHUIO J1a0OpAaTOPHBIX XMMHMYECKHUX OMNBITOB MO TMOJYYEHHUIO U COOHUpaHUIO
ra3000pa3HBIX BEIIECTB (AMMHAKa M YTIIEKHUCIIOTO ra3a);

J IPOBOAMTH PpEAKLMH, MOATBEP)KIAIOIIME KayeCTBEHHbI COCTaB pa3IU4HbIX
BEIIECTB: PACMO3HABATH OIBITHBIM IMyTEM XJIOpHA-, OpPOMUA-, MOIAHMI-, KapOoHaT-, ¢ocdart-,
CHIIMKAT-, Cylb(ar-, THIPOKCHUA-UOHBI, KaTHOHBI aMMOHHS W HMOHBI HM3yYCHHBIX METAJJIOB,
MPUCYTCTBYIOIINE B BOJHBIX PaCTBOpPaX HEOPraHUUECKUX BEILIECTB;

o IPUMEHATh OCHOBHBIE OIEpPAllMM MBICIUTEIBHON AEATEIBHOCTH — aHalu3 |
CHUHTE3, CpaBHEHHE, O00O0OIIeHHEe, CHCTEeMAaTU3alUI0, BBIABICHHE MNPUYMHHO-CIEICTBEHHBIX
CBA3EM — I M3Y4YEHMs] CBOMCTB BEUIECTB M XMMHMUYECKHX PEaKLUl, €CTECTBEHHO-Hay4YHbIE
METO/Ibl MO3HAHUS — HAOJIOZeHHE, U3MEpPEHHE, MOJCIUPOBAHHME, SKCIEPUMEHT (peasibHbI U

MBICJICHHBIN).
7
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Conepxanne yaeOHOTO IpeaMeTa

8 KIIACC

[lepBoHavaIbHBIE XUMUYECKHE ITOHATHUSA

[Ipenmer xumuu. Posib XMMUM B )KU3HU Y€JIOBEKA. XUMUS B CUCTEME HayK. Tesa 1 BEIeCTBa.
du3nuecKkre CBOMCTBA BEIIECTB. ArperarHoe coctosinue Bemiects. [lonaTre o MeTogax mo3HaHus B
xumud. Yucteie BemecTBa 1 cMecu. CriocoObl pa3iesieHus: CMecei.

ATOMBI U MOJIEKYJIBI. XUMUYECKUE 3JIeMEeHTbl. CHMBOJIBI XUMHUYECKHUX 3JIeMEHTOB. [IpocTbie
Y CJIOKHBIE BEHIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumuueckas popmyrna. BaaeHTHOCTP aTOMOB XUMHUYECKHX 3JIEMEHTOB. 3aKOH MOCTOSHCTBA
cocraBa BewecTB. OTHOcuTenbHas aroMHas wmacca. OTHOCHUTENIbHAs MOJIEKYJIsIpHAs Macca.
MaccoBas 10711 XUMHAYECKOTO 3JIEMEHTA B COCIMHEHHH.

KommuectBo BemectBa. Moiib. ModsipHast macca. B3anmocBsA3b KoJM4uecTBa, MacChl M YHUCIIA
CTPYKTYPHBIX €IUHUIL BelecTBa. Pacu€Tel o hopmysiaM XUMUYECKUX COCTUHEHUM.

@u3znyueckue M XUMUYECKHE SBIEHUA. XUMHUYECKas peakuus M €€ MPU3HAKU. 3aKOH
COXPaHEHHUs MacChl BeLIECTB. XHUMHUYECKHe ypaBHeHUs. Kiaccudukamus XMMHUYECKUX peakKiuit
(coenuHeHus, pa3oKeHHs, 3aMeIIeHUsI, 0OMEHA).

Xumuueckuui 5KCnepumeHm:

3HAKOMCTBO C XMMHUYECKOW TMOCYyAOH, mpaBuiaMu paboTel B jaboparopuu M mpuéMaMu
oOpateHusi ¢ J1adopaTOpHBIM O0OPYJIOBaHUEM, H3y4YE€HHE U OINUCaHUEe (PU3UYECKHX CBOWCTB
00pa3IoB HEOPTraHWYECKUX BEIIECTB, HAOMOIeHNEe (Pu3uveckuX (IJIaBICHHE BOCKA, TasHUE JIbJa,
pacTupaHue caxapa B CTyIKe, KUIIEHWE U KOHACHCAIMS BOJbI) U XMMHUYECKUX (TOpPEHHE CBEYH,
MpOKaIMBaHWE MEIHOW MPOBOJIOKH, B3aUMOJICHCTBUE MeNa ¢ KUCIOTOW) SIBIIEHUH, HAOII0qeHHE U
ONHCaHWE MPHU3HAKOB MPOTEKAaHUS XUMHYECKHX PEaKIMil (pa3ioKeHUe caxapa, B3auMOJICHCTBUE
CEepHOI KHUCIOTHI € XJOpHIOM Oapus, pasznoxkenue ruapokcuaa menu (II) mpu HarpeBanuu,
B3auMOJIecTBHUE kelne3a ¢ pacTBopoM cosr menu (II), uzyuenue cnocoOGoB pas3jesneHus: cMeceil: ¢
MOMOIIbI0 MarHuta, (UIbTPOBAHHE, BHIMIAPUBAHUE, TUCTUIUIALMS, XpoMaTorpadus, MPOBEICHHE
OYHCTKM TIOBAPEHHOW CONHM, HaONIOJICHWE U OMNHCAaHHE pPEe3yJbTaTOB MPOBEICHUS OIBITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHS MacChl, CO3JJaHIe MOeNel MOJIEKY (IIapOCTEP>KHEBBIX ).

Baxwuerime npeactaBUuTeN HEOPraHUYECKUX BEILIECTB

Bo3agyx — cmeck razoB. CoctaB Bo3ayxa. Kucmopom — 3JIEMEHT W TPOCTOE BEIIECTBO.
HaxoxneHnue kucimopoaa B mpupoje, Gpuandeckue U XUMUYECKHE CBOMCTBA (pPEakIUu TOPEHHUS).
Oxcunpl. [lpumenenne xkuciopoga. CmocoObl MOMy4YeHHS KHCIOpoJa B JIabopaTopuu U
npombiiuieHHOCTH. KpyroBopoT kuciopoma B mpupoae. O30H — aioTpomHash MOAM(PUKAIIMS
KHUCJIOpOJa.

TemnmoBoit 3p(deKkT XUMHUECKON peaklud, TEPMOXUMHUYECKHE YpPaBHEHHS, 0IK30- H
SHIOTEPMUYECKHE peakluuu. TOMIMBO: yroidb M METaH. 3arpsi3HEHHE BO3AyXa, YCUJIICHUE
MapHUKOBOTO d(PdeKTa, pazpyuieHne 030HOBOTO CIIOS.

Bonopon — anemeHT u npoctoe BemecTBo. Haxoxienue Bogopoaa B Ipupoje, Guandeckue u
XUMHYECKHUE CBOMCTBA, MPUMEHEHHE, CTIOCOOBI omy4yeHus. KUcIoTsl U comu.

Monsipablii 00BEM ra30B. PacuéTsl M0 XUMHUYECKUM YpaBHEHUSIM.

®usnueckue cBoMcTBa BOAbl. Boma kak pactBopurens. PactBopbl. HacelmeHHble n
HEHACHIIIICHHBIC PaCTBOPHI. PacTBOPHUMOCTH BEMIECTB B BOjie. MaccoBasi 107151 BEIIECTBA B paCTBOPE.
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Xummnueckue cBoicTBa Bojbl. OcHoBaHusA. Poib pacTBOpoOB B MpUpoOJie W B JKU3HU YEJIOBEKA.
KpyroBopoT Bojibl B ipupoe. 3arpsa3HeHre NpupoaHbix Bog. OXpaHa U OUYMCTKA MPUPOIHBIX BO/I.

Knaccudukanus wHeoprannueckux coeauHenuid. Oxcunpl. Knaccudukanus OKCHUAOB:
coneoOpa3ymomre (OCHOBHBIE, KHCIOTHbIE, aMpOTepHbIe) U Hecoseobpasyromme. Homenknatypa
okcu10B. dusnueckre U XMMUUYECKHE CBOMCTBAa OKCUIOB. [losyueHne okcuioB.

OcnoBanmst. Kiaccupukanust OcHOBaHMK: IMIENOYM W HEPACTBOPUMBIC OCHOBAHMSL.
Homenkiarypa ocHoBaHui. ®Pu3nueckne M XUMHUYECKHME CBOMCTBa oOcHoBaHuM. [lomydenue
OCHOBaHM.

Kucnorel. Knaccudpukamust xucnor. Homenknarypa kucior. Pusmdeckue U XUMHUYECKHE
cBorictBa KucnoT. Psan akruBHoctu metauioB H. H. bekerosa. [lomyuenue Kucior.

Conu. Homenknatypa coneil. @usnyeckrue M XUMHUUYECKHe cBoucTBa cosieil. [lomydeHue
COJIEH.

['eneTnyeckas CBsSI3b MEXKIY KiacCaMH HEOPTaHUYECKUX COCTUHEHUM.

Xumuueckuui 5KcnepumeHm:

KaueCTBEHHOE OIpeeNieHue COJEepKaHUs KUCIOpOoAa B BO3MyXe, MOJy4YeHHE, COOMpaHHe,
pacrmo3HaBaHHE€ W HU3Yy4YE€HHE CBOMCTB KHCIOpOAa, HaOMIOJeHHE B3aUMOJICHCTBUS BEIIECTB C
KHCJIOPOJIOM M YCIIOBHS BO3HUKHOBEHHSI M TPEKPAIICHUS TOPEeHHs (IOoXkapa), O3HAKOMIICHHE C
o0pa3iaMu OKCHJIOB M ONHMCAaHHUE MX CBOWCTB, MOydeHHE, COOMpaHue, pacClio3HABaHUE U W3yYEHUE
CBOKMCTB BoOjJOpoJia (ropeHue), B3auMozcicTBue Bojmopoga ¢ okcuaom wmeau (II) (Bo3moxkHO
UCIOJIb30BaHUE BHJICOMATEPHANIOB), HaONIOJeHHEe O00pa3lloB BELIECTB KOJIMYECTBOM | MOJb,
UCCIIeIOBaHNE OCOOEHHOCTEW  pacTBOPEHHS BELIECTB C  Pa3IMYHOM  PacTBOPUMOCTBIO,
IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOW MAacCOBOM JIOJIEM pPACTBOPEHHOIO BEILECTBA,
B3aMMOJICIICTBIE BOJBI C MeTalaMH (HaTpueM M KajbIleM) (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHATIOB), HUCCIEIOBaHHEe O00pa3ll0oB HEOPraHMYECKHX BEIIECTB pPAa3IMYHBIX KJIACcCOB,
HaONo/IeHne W3MEHEHUS OKPacKM WHIUKATOPOB B PACTBOpAaX KUCIOT W IIEeNouYeH, H3yueHue
B3auMoeiicTBus okcuaa meau (II) ¢ pactBopoM cepHOI KHCIOTHI, KUCIOT C METaJNIaMU, PEaKIIUid
HEUTpanu3aluu, MojJyuyeHrne HEPaCTBOPUMBIX OCHOBAHHH, BEITECHEHUE OJHOTO METaslia IPYTUM U3
pacTBOpa COJIM, PpEIIEHHE OHKCIEPUMEHTANBHBIX 3a7ady 1o Teme «Baxneimme kiacchl
HEOPraHUYECKUX COCTUHEHUIN.

[Iepnonnueckuit 3akoH u Ilepmoanueckas cucrema xumMuuyeckux ssemenros [l M.
MenneneeBa. CTpoeHHe aTOMOB. XUMHUECKas CBA3b. OKUCIUTETLHO-BOCCTAHOBUTEIBHBIC PEAKIIUU

[lepBbie MOMBITKH KIACCU(PUKALUNA XUMUYECKUX dIIeMeHTOB. [loHsATHE O rpymmax CXOAHBIX
AJIEMEHTOB (II€JIOYHBIC U IIEJIOYHO3EMENbHbIE METANUIbl, TaIOTeHbl, HHEPTHBIC Ta3bl). DIEMEHTHI,
KOTOpPBIe 00pa3ytoT aMpOTEPHBIE OKCUIBI U TUIAPOKCHIBI.

[lepnonnueckuit 3akoH. Ilepmoamueckas cucrema xumudeckux oanemeHto [J[. U
MenpeneeBa. KopoTkomepuonHas u juHHOmepuonHas (opmbel [lepuoanueckoit cuctembl
xuMmuueckux oanemeHtoB JI. WM. Menneneea. Ilepuonpl u rpynnbel. DU3NUECKH CMBICI
MOPSAIKOBOTO HOMEpPa, HOMEPOB MEePHO/ia U TPYIIIbI 3JIEMEHTA.

Crpoenune atomoB. CoctaB aTOMHBIX siziep. M3otonbl. DnekTpoHbl. CTpoeHUE 3JIEKTPOHHBIX
obomouek atoMoB TmepBeix 20 xumudeckux osiemeHToB Ilepmommueckoit cucremsr J[. U.
MenaeneeBa. XapakTepUCTUKa XMMHUYECKOTO 3JIEMEHTA IO €ro mnosiokeHuto B lleproamueckoit
cucteme /1. 1. Menneneena.

3aKOHOMEPHOCTH HM3MEHEHHUs pajuyca aTOMOB XHMHUYECKHX JJIEMEHTOB, METATUYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOAAM.
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3nauenue [lepuoauyeckoro 3akoHa u [lepuoanueckoil cCUCTEMbl XUMUYECKUX JIIEMEHTOB JIJIsi
pa3BUTHSA Hayku U nipakTuku. [[. . MeHneneeB — yu€HbIN U TpaXKJaHVH.

Xumnueckas CBS3b. KoBanientnas (nonsipHas u HENoJIsIpHast) CBS3b.
DIeKTpOOTPULIATEIbHOCTh XUMHUECKUX 3JIEMEHTOB. MlOHHAs CBSA3b.

Crenens okucnenus. OKUCTUTEILHO-BOCCTAHOBUTEIbHBIE peakiuu. [Ipoiiecchl okucienus u
BOCCTaHOBJIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuu sKxcnepumerm:

u3ydyeHue o0pa3loB BEIIECTB METAJUIOB M HEMETAJJIOB, B3aUMOJICHCTBUE THAPOKCUAA [IUHKA
C pacTBOpaMH KHUCIOT MW WIEJIOYEH, MPOBEACHUE ONBITOB, WUIKOCTPUPYIOIIUX IPUMEPHI
OKHCJIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIM (ropeHre, Peakiiuy pa3ioKeHHs], COSIUHEHU).

Mesicnpeomemnvle cesa3u

Peanuzanus MexnpeaIMeTHbIX CBA3€H MPU M3YYEHHHM XMMHUHU B § KIJIAcCE€ OCYLIECTBIISETCS
gyepe3 MCIOJIb30BaHUE KaK OOIIWX €CTECTBCHHO-HAYYHBIX MOHSTHH, TaK M TMOHSATHH, SBIISIOIIIXCS
CUCTEMHBIMU JUISl OTAEJIBHBIX PEIMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO01ue ecTeCTBEHHO-HAYYHBIE MOHATHUSA: HAay4HbIN (hakT, TUNIOTE3a, TEOpUs, 3aKOH, aHAIU3,
CHUHTE3, Kiaccu(uKanus, TMEePUOJUYHOCTb, HAONIOJEHUE, OSKCIEPUMEHT, MOJAEIUPOBaHUE,
W3MEpPEHHE, MOJIEIIb, SIBJICHUE.

®usuka: wMarepus, aroM, OJJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIWJI, H30TOINbI,
pPaMOaKTUBHOCTb, MOJIEKYJa, OJJIEKTPUYECKUN 3apsl, BEIIeCTBO, Telo, OO0BEM, arperaTHoe
COCTOSIHME BEIIECTBA, ra3, (PU3MYECKHe BEIUYUHBI, €IUHUIBI HU3MEpPEHHUs, KOCMOC, ILUIAHETHI,
3BE3161, ComHIIe.

buonorus: porocunres, qeixanue, ouochepa.

I'eorpacdus: armocdepa, runpocdepa, MUHEpaNbI, TOPHBIE TOPOIbI, MOJIE3HBIE UCKOMAEMBbIE,
TOIUIMBO, BOJIHBIE PECYPCBHI.

9 KJIIACC

BenecTBo 1 XuMHYeCKast peakius

[lepnonnueckuit 3akoH. Ilepmoamueckas cucrema xumudeckux onemeHto [J[. U
MenaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHHH CBOWCTB XMMUYECKHX AJIEMEHTOB
MEPBbIX TPEX NEPHOJOB, KalMsi, KaJIbLUS U UX COCAMHEHUN B COOTBETCTBUU C IMOJOKEHHUEM
371eMeHTOB B [leproanyeckoil cucTeMe U CTPOCHUEM UX aTOMOB.

CtpoeHue BemiecTBa: BHJBI XMUMHYECKOW CBSI3U. THIBI KPUCTAUTMYECKUX PEIIETOK,
3aBUCUMOCTh CBOMCTB BEILIECTBA OT THUIA KPUCTAIUNIMYECKON PEIIETKU U BUJA XUMHUECKOU CBSI3HU.

Knaccudukanus U HOMEHKJIATypa HEOPraHMYECKHX BEIIeCTB. XUMHUYECKHE CBOWMCTBa
BEIIECTB, OTHOCSIINXCS K Pa3JIMYHBIM KJIaCCaM HEOPTraHMYECKUX COCIUHEHUI, TeHETUYECKas CBSA3b
HEOPraHWYECKUX BEIIECTB.

Knaccudukanus XUMHUYECKUX PEaKIUil MO pa3iHYHbIM MpHU3HAKaM (10 YUCIY W COCTaBy
YYaCTBYIOIIMX B PEAKI[MU BEIIECTB, MO TEIUIOBOMY AP (HEKTy, M0 U3MEHEHUIO CTETICHEeH OKHCIICHUS
XUMUYECKUX AJIEMEHTOB, IO 0OPATUMOCTH, TI0 YYACTHIO KaTaau3atopa). IK30- U SHIOTCPMHUUECKUE
peaKuru, TEPMOXUMHUYECKUE YPABHEHUS.

[TonsTHe 0 CKOpOCTH XMMHUECKON peakiuu. [loHsATHE 00 OOpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakiusax. [IoHsTHEe 0 rOMOreHHbIX U reTeporeHHbIX peakuusax. [lonarue o karamuse.
[TonsiTne 0 xXuMu4YeckoM paBHOBeCHH. DAKTOPHI, BIMSIOMINE HA CKOPOCTh XMMUYECKOW PEAKIINH U
MOJIO)KEHUE XUMHUUYECKOTO PABHOBECHS.
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OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE ~ PEAKIMM, AJIEKTPOHHBIA OajaHC  OKHUCIMTEIBHO-
BOCCTAHOBUTENIbHON peakuuu. CocTaBiI€HUE YpaBHEHUH OKHMCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peaxkuii ¢ UCIOIb30BAaHUEM METO/1a JIEKTPOHHOTO OajlaHca.

Teopust 3IEKTPOIUTHUECKON NHUCCOLMALMU. DJICKTPOJUTHI U HEINEKTPOJIUThl. KaTnoHsl,
aHUOHBI. MexaHU3M JUCCOLMAMK BEIIECTB C Pa3IM4YHbIMU BUIAMH XUMHUYECKOW cBs3u. CTeneHb
nucconuanu. CUIbHBIE U C1a0ble AIEKTPOJIUTHI.

Peakuuu noHHOro obmeHa. YcClOBUS MPOTEKAHUS PEaKIUid HOHHOTO OOMEHa, IOJIHBIE U
COKpalllEéHHbIE MOHHBIC ypaBHEHHsS peakuuii. CBOHCTBa KHCIOT, OCHOBAaHUW W COJIEM B CBETE
MIPEJICTABICHUIA 00 3JEKTPOTUTHYCCKOHN Auccornuanyi. KadecTBeHHbIC peakiiuy Ha HOHBI. [loHsATHE
0 THJIPOJIU3E COJIEN.

Xumuueckuti s3xcnepumenm:

O3HAaKOMJIGHHE C MOJIEISIMU KPUCTAUIMYECKUX PEMIETOK HEOPraHMYECKUX BEIIEeCTB —
METaJUIOB U HEMETAIIOB (TpaduTta 1 aiMasa), CJI0KHBIX BEIIECTB (XJIOpHIa HATPHs), UCCIICIOBAHNE
3aBHCUMOCTH CKOPOCTH XWMHUYECKOW pPEaKIMHd OT BO3ACUCTBUS PA3IMYHBIX  (PaKTOPOB,
UCCIIEIOBAaHUE DIIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, Mpollecca IUCCOLUAIUU KHUCIOT,
mienodyed U coieil (BO3MOXHO HCIIOJIb30BaHHME BHUJEO MAaTEpHUaloB), MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIMX TPHU3HAKH TPOTEKAHWS peakiuii MOHHOro oOMeHa (oOpa3oBaHHE OcCajKa,
BbIJIEJICHUE Ta3a, OOpa30BaHUE BObl), OINbBITOB, WUIIOCTPUPYIOIIUX HPUMEPbl OKHUCIUTEIBHO-
BOCCTAaHOBUTENIBHBIX pPEAKIH (TOpeHue, peakiuH pas3loKeHUs, COCIWHEHUs), pacro3HaBaHUE
HEOPraHMYECKUX BEIIECTB C TOMOINBIO KAayeCTBEHHBIX pEaKIMi Ha HOHBL, pEIICHHe
AKCIIEPUMEHTAJIbHBIX 33/1a4.

Hemeranbl u ux coeuHeHus

OO6mas xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTepHbIE CTEIIEHU
okucienusa. CtpoeHue u (U3MUECKHUE CBOMCTBA MPOCTHIX BEIIECTB — TajlOT€HOB. XHMMHYECKHE
CBOMCTBAa Ha TpuMepe xjopa (B3aMMOJCHCTBHE C MeTalUlaMH, HEMeTallJIaMH, IIeI04aMu).
XnopoBogopoa. ConsiHasi KUCIOTa, XUMHYECKHUE CBOWCTBA, MOJy4YeHHE, puMeHeHue. [leficTBue
XJIOpa U XJIOPOBOJOPOJAAa Ha OpraHM3M YeJoBeKka. BakHeWlne XJIOpUAbl M MX HaXOXJEHUE B
IIPUPOJIE.

OO6mass xapaktepucTuka »d1eMeHTOB VIA-rpynmbl. OcCOOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHusd. CTpoeHne U (PU3NYECKUE CBOMCTBA MPOCTHIX BEIIECTB —
KHCIIOpO/ia U Cepbl. AJUIOTPOIIHBIE MOAU(DUKAIIMM KUCIOPOAA U cepbl. XUMUUYECKUE CBOMCTBA CEPHI.
CepoBoJsiopoJi, cTpoeHue, pU3nuecKue U XuMuieckrue cBoiictBa. OKCHIbI cepbl KaKk MpeACcTaBUTENN
KHCIOTHBIX OKcuAoB. CepHas KucioTa, (U3MYECKME M XHUMHUYECKHE CBOMcTBa (0OIMMe Kak
MIpEeICTaBUTENs Klacca KHUCIOT U creunduyeckue). XuMUYECKHe Peakiuy, JeKalllie B OCHOBE
MIPOMBIIIJIEHHOTO Ccrocoba MoyydeHus cepHOM Kuciotel. IIpumenenue cepHoil kucnotsl. Conu
CEpHOIl KHCIOTHI, KaueCTBEHHAs peakius Ha cynbdar-uoH. HaxoxaeHnue cepsl U €€ COeIMHEHUN B
npupoae. XUMHUYECKOE 3arpsA3HEHHUE OKpYXKAloIIeH Cpelbl COCOUHEHUSMH cepbl (KUCIIOTHBIE
JOXKH, 3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CIIOCOOBI €ro NMpeA0TBpaIleHuUS.

OO6miass xapakTtepucTuka »3JeMeHTOB VA-rpynnbl. OcCOOEHHOCTHM CTPOEHHS AaTOMOB,
XapakTepHbIE CTETICHH OKUCIICHHS. A30T, paclipOCTpaHEeHUE B IPUPO/Ie, (GU3HMUECKUE U XUMUYECKUE
cBoiicTBa. KpyroBopor a3ora B mpupoje. AMMHaK, ero (pu3nueckue M XUMHUYECKHE CBOMCTBA,
nostydyeHue u npuMeHenue. Coau aMMOHUS, UX (pU3NUecKre U XMMHYECKHEe CBONCTBA, IPUMEHEHHE.
KauecTBeHHast peakiysi Ha MOHbI aMMOHHA. A30THas KHUCJIOTa, €€ mojyueHue, (u3nyecKkue u
XUMHYECKHE CBOWCTBa (0OIIMe Kak TPEACTaBUTENs Kilacca KHCIOT U CHelupUYecKue).
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Vcnonp30BaHue HUTPATOB U COJICH aMMOHUS B Ka4eCTBE MUHEPAJBHBIX yH0OpeHHH. XUMHUUYECKOe
3arpsiI3HEHUE OKPYIKaIOLIEH Cpeibl COETUHEHUSAMU a30Ta (KUCIOTHBIE JOXKAU, 3arpsI3HEHUE BO3/1yXa,
MOYBBI M BOJIOEMOB). Docdop, amtorponHbie Moaudukanuu Gocdopa, Gpuznyeckne 1 XUMUUYECKHE
ceoiictBa. Oxcun docdhopa (V) u dochopHas kucnora, GuU3HMUYECKUE W XUMHUUYECKHE CBOHCTBA,
nonyyenue. McnonszoBanue ¢pocharoB B kKauecTBe MUHEPAIBHBIX YA0OPEHU.

OOmast xapakrepuctuka »s1meMeHTOB I[VA-rpynmbl. OcCOOEHHOCTH CTPOCHHS AaTOMOB,
XapaKkTepHbIe CTENEHU OKHCIEHUS. YTIEpoJ, alUIOTPONHbIE MOAM(PHUKAIMHN, PACIPOCTPAHEHHE B
npupoje, Gu3NYeCKue U XUMHUYEcKHe cBOMCTBa. Ancopbuus. KpyroBopoT yriepona B mpupoe.
Oxcunpl yrieposaa, ux (pu3nyecKkue ¥ XUMHUECKHE CBOWCTBA, JEHCTBHE Ha >KHUBBIE OPraHU3MBI,
MOJIy4eHHUE W MPUMEHEHHE. DKOJOTHYECKHUe MPOOJIeMBbl, CBS3aHHBIE ¢ OkcuaoMm yriepoaa (IV),
TUIO0TE3a rI00aNbHOTO MOTEIICHUS KJIMMaTa, NapHUKOBbIN 3¢ (deKT. YronpHas KUCIOTa U €€ CoJlu,
ux (u3NyUecKue U XUMUYECKUE CBOMCTBA, MOJMyuyeHue U npuMeHeHue. KadecTBeHHas peakius Ha
kapOoHaT-moHbL. Vcnonp30BaHue KapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIUIEHHOCTH M CEIHCKOM
XO35IMCTBE.

[lepBoHayanbHble TOHATHS 00 OpPraHMYECKUX BEIIECTBAX KAaK O COEIWHEHUSX Yriepoja
(MeTtaH, 3TaH, STWJIEH, alleTHIICH, 3TaHOJ, TJIMIEPHUH, YKCyCHasl KucioTa). [IpupoaHbie HICTOYHUKHI
YTIEBOAOPOAOB (yroJib, MPUPOAHBIN Ta3, HE(PTH), MPOAYKTHI UX MepepaboTKu (OCH3MH), UX POJIb B
ObITY M TNpOMBIIUIEHHOCTH. [loHATHE O OMONIOTMYECKM BaXKHBIX BEIIECTBAX: JKHpax, Oenkax,
yriaeBoJax — M WX pPOJM B JKU3HU 4YelOBeKa. MarepHalbHOE €IMHCTBO OpPraHUYeCKUX U
HEOPraHMYECKUX COCAMHEHUN.

Kpemuuii, ero ¢usnueckue U XMMHYECKHE CBOICTBa, IOJIY4YEHHE M IPUMEHEHHE.
Coenunenus kpemHus B npupoze. O6mmue npeacrasienus o6 okcuae kpemuus (IV) u kpemHueBoit
kucnore. CHIIMKAThI, UX UCIOIb30BAaHKUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHelme ctpouteabHbie
MaTepuaibl: KepamMHKa, CTeKJo, IeMEeHT, OeToH, kene3o0eToH. Ilpobrmembr Ge3omacHOro
UCIIOJIb30BaHUS CTPOUTENIBHBIX MAaTEPHUAJIOB B IOBCEAHEBHON KU3HU.

Xumuueckuu sxcnepumenm:

n3y4deHHe 00pa3lloB HEOPraHMYECKHX BELIECTB, CBOWCTB COJISIHOM KHCIIOTHI, MPOBEACHHE
KayeCTBEHHBIX pEaKIUil Ha XJIOpPUI-MOHBl M HAOJIOJEHHE NPU3HAKOB MX HPOTEKAHUS, OIBITHI,
oTpaxkaromue (U3NYecKMe W XMMHUYECKHE CBOMCTBAa rajlor€éHOB M UX COEIMHEHHH (BO3MOXHO
HCIOJIb30BaHNE BHUJEOMATEPHUATIOB), O3HAKOMJIEHME € 00pa3laMu XJIOPUJOB (TaJIOI€HU[IOB),
O3HaKOMJIEHHE ¢ oOpa3umaMu ceppl M €€ COEOIUHEHUSIMU (BO3MOXKHO HCIOJIb30BaHUE
BUJeOMAaTepHaoB), HaOJroJeHUWe  mporecca  OOyriaMBaHMA ~ caxapa IOJ  JeiicTBHeM
KOHIIEHTPUPOBAHHOW CEpHOW KHCJIOTHI, M3yYEHHE XHMUYECKHUX CBOMCTB pa30aBICHHON CepHOM
KHCIIOTBI, MPOBEJEHUE KaueCTBEHHOM peakIuu Ha cyib(paT-MOH M HaONIO/IeHHWE NpU3HaKa eé
MIPOTEKaHUs, O3HAKOMJIEHHE C (U3NYECKUMHU CBOMCTBAMHU a30Ta, (ochopa M HUX COEAMHEHUN
(BO3MOXXKHO HCIIOJIb30BaHHME BUAEOMATEpUaoB), oOpa3laMu a30THBIX U (POCHOpHBIX ynOOpeHuH,
NoJlyyeHue, cooupaHue, pacrio3HaBaHUE U U3yUYeHHE CBOMCTB aMMHaKa, IPOBEICHUE KaueCTBEHHBIX
peakuuii Ha MOH aMMOHUS U (pocdaT-MOH U W3ydeHHE MPU3HAKOB UX MPOTEKaHUs, B3aUMOJIeICTBIE
KOHIEHTPUPOBAHHON a30THOM KHUCIIOTHI C MeNbI0 (BO3MOXKHO HCIOJIb30BaHUE BUIEOMATEPHUAIIOB),
U3y4eHHe MojeNiell KpUCTAIMUECKUX PEeHIETOK anMasa, rpaduta, QysuiepeHa, 03HaAKOMIIEHUE C
MPOIIECCOM  a/ICOPOLIMK  PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM yIIAEM M yCTPOHCTBOM
MPOTUBOTra3a, IMOJIyueHHe, COOMpaHue, pacrno3HaBaHUE M H3Y4YEHHE CBOMCTB YIJVIEKHCIOrO rasa,
MIPOBEJICHNE KAYECTBEHHBIX PEaKIHMil Ha KapOOHAT M CHJIMKAT-UOHBl U M3y4YeHHE MPU3HAKOB HX
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MPOTEKaHUs, O3HAKOMJICHHE C NPOJAYKLIHUEW CHJIMKATHONW TPOMBIIIJIEHHOCTH, pPEIICHHE
AKCIEPUMEHTAJIbHBIX 3a71a4 110 TeMe «BaxxHelme HeMeTauibl U UX COSAMHEHUS.

Mertasibl U UX COEAUHEHUS

OO01mas xapakTepUCTUKa XMMHUYECKHX 3JIEMEHTOB — METAJUIOB HA OCHOBAHHUM UX IOJIOKCHUS
B llepnonmyeckon cucreme xumuueckux sieMeHTOB [[. M. MenaeneeBa U CTpOEHMsS aTOMOB.
Crpoenue wmetaioB. MeTaiinyeckas CBsi3b M METaJUIMUECKash KPUCTA/UIMYECKas perieTka.
DJIEKTPOXUMHUYECKUN Pl  HaNpsDKEHUW MeTauioB. (DU3MYECKMEe W XHMHYECKHE CBOWCTBA
MetaisioB. OOmue crnocoObl moiayyeHus: MeTaiioB. [loHATHE O KOPpPO3MM METaIOB, OCHOBHBIE
Coco0bl 3amMThl MX OT Koppo3uu. CrutaBel (cTayib, YyryH, TIOPATIOMUHHIA, OpOH3a) M HX
MIPUMEHEHHE B OBITY W IPOMBIIIJICHHOCTH.

[Ilenounbie MeTauibl: noJjioxkeHue B [leprnoandeckon cucteMe Xumudeckux anementon /1. U.
MeneneeBa, CTPOCHHE UX aTOMOB, HAX0XKJIEHHE B Npupojie. Pu3ndeckue U XMMUYECKHE CBOMCTBA
(Ha mpumepe HaTpus U Kanusi). OKCUABI U TUIPOKCUIBI HATPHUS U Kanus. [I[puMeHeHue 1eI0uHbIX
METAJUIOB U UX COCTMHEHUH.

[I{enouyHO3eMeNbHBIE METAJIIIBI MAarHU M KaJlbLMii: TojiokeHue B [lepuoanueckoil cucreme
xumuyeckux sneMeHtoB JI. M. MenpaeneeBa, CTpoeHHME HMX aTOMOB, HAaxOXKJIEHUE B MIPHUPOJE.
Ou3nYeCcKue MU XUMHUYECKHME CBOMCTBA MarHus M Kajablus. BaxHeWlne COCAUHEHMS KaJbLMs
(okeun, rugpokcus, cosn). KECTKOCTh BOJIbI U CIIOCOOBI €€ YCTpaHEHUS.

Amomunuii: nonoxenue B llepuogumueckod cucreme xumuuyeckux snemento /I, WM.
MeneneeBa, CTpoeHUE aToMa, HaxOoXkAeHHe B npupoje. duznyeckue M XMMHUUYECKHE CBOWCTBA
amroMuHMS. AM(OTEpHBIC CBOMCTBA OKCHJIA ¥ THUPOKCH/IA ATFOMHHHS.

Keneso: mnonoxenue B Ilepronnueckod cucreme xumuudeckux osnemeHtoB J[. U
MeneneeBa, CTpoeHUE aToMa, HaxoxaeHue B mnpupoje. dusmyeckne M XMMHUYECKHE CBOWCTBA
xeneza. Oxcunpl, rugpokcunsl U conu kenesa (II) m sxemeza (III), mx cocraB, cBoiicTBa u
MOJIyYEHHE.

Xumuueckutl sxcnepumenm:

O3HAaKOMJICHHE C 00pa3llaMyi METaUIOB U CIUIABOB, UX (M3UYECKUMU CBOMCTBAMH, U3YUEHUE
PE3YNIBTaTOB KOPPO3HH METAIIOB (BO3MOXXKHO HCIOJIb30BaHUE BUACOMATEPUATIOB), OCOOCHHOCTEM
B3aUMOJCHCTBUS OKCHJA KalblUMUs M HAaTpusi C BOAOHW (BO3MOXHO  HCIOJB30BAHHE
BHJICOMATEPHAIOB), HCCIEOBAaHUE CBOWCTB KECTKOM BOJBI, TpOIlEcCa TOPEHMsI Kejle3a B
KHCJIOpOJie (BO3MOKHO HCIIOIb30BAHKME BUICOMATEPUAITIOB), TPU3HAKOB MPOTEKAHUS Kau€CTBEHHBIX
peakiuii Ha WOHBI: MarHWsl, KalubIUs, amloMUHUs, nHuHKa, *kene3a (II) u xenesa (III), memu (ID),
HaOII0/IeHNEe U OMHCaHUE TMPOIIECCOB OKPAIIMBAHMS TJIAMEHM MOHAMU HATPHS, Kallvsg M KalbIus
(BO3MOHO HCIIOJIB30BaHUE BUACOMATEPUAIIOB), UCCeA0oBaHUE aM(OTEPHBIX CBOMCTB TUAPOKCHIA
ATIOMUHUST U THAPOKCHUJIA ITUHKA, PEIICHHE SKCIIEPUMEHTAIBHBIX 3a7ad Mo Teme «BaxkHelne
METaJUIbl U UX COCIUHEHUS».

XuMmus U OKpy»Karolas cpeaa

BemectBa m marepuanbl B TOBCEAHEBHOM J>KM3HU YeJIOBEKAa. be3oracHoe HWCIOb30BaHUE
BEIIECTB M XHUMHUYECKHUX peakuuii B ObITy. I[lepBas momomp TpH XHUMHYECKHUX OXKOrax |
OTpaBJICHUSIX.

XUMHUYECKOE 3arpsi3HEHUE OKpYKarollel cpenbl (mpenenbHasl JOMyCTHUMasi KOHIIEHTPAIUS
Benlects, nanee — [1JIK). Ponb xumuu B perieHnu 3K0J0rn4ecKuX mpooieM.

Xumuueckuu sxcnepumenm:

M3y4deHHe 00pa3lioB MaTepraioB (CTEKIIO, CIIJIaBbl METAJIIOB, MIOJTMMEPHBIC MATEPUATIBI).
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Mescnpeomemmsie ca3u

Peanuzamusi MexXnpeaMeTHbIX CBA3EH NMpU H3YYEHUH XMUMHUU B 9 Kilacce OCYIIECTBIISIETCS
yepe3 HMCIONb30BaHUe KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTHUN, TaK U MOHSATUH, SBISIOUINXCS
CUCTEMHBIMU U1l OTACJIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOT O LIMKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAyYHBIN (haKT, TUTIOTE3a, 3aKOH, TCOPHsI, aHATU3,

CUHTE3, Kiaccu(UKanms, TMEPHOJUIHOCTh, HAONIONCHUE, OSKCICPUMEHT, MOJACIUPOBAHUE,
U3MEpEeHHue, MOJIEIb, SIBJICHUE, TAPHUKOBBIN 3PPEKT, TEXHOIOTUS, MAaTepUAIIbI.

@duzuka: wmarepusi, aroM, DOJIEKTPOH, TMPOTOH, HEHUTPOH, HOH, HYKIUA, H3OTOMBI,
PaINOAKTUBHOCTh,  MOJIEKYJa, OJJCKTPUUYECKUH  3apsifl, MPOBOJHUKH,  IOJYIPOBOJHUKH,

JTUDJIEKTPUKU, (OTORIIEMEHT, BEIIEeCTBO, TeI0, 00BEM, arperaTHOe COCTOSHUE BEIIECTBA, Tras,
pacTBOp, paCTBOPUMOCTh, KPUCTAIUIMYECKasl pemIETKa, CIUIaBbl, (PU3NYECKUE BEIMYHHBI, CITAHUIIBI
HU3MEPEHHS, KOCMUYECKOE MPOCTPAHCTBO, IIaHETHI, 3BE3/1b1, COHIIE.

buonorus: QorocuHTe3, apIXaHue, Ouocdepa, SKOCHUCTEMa, MUHEpaJIbHBIC YIO0OpCHHS,
MHUKPO3JIEMEHTBI, MAKPOIJIEMEHTHI, MUTATEIbHBIC BEIIECCTRA.

I'eorpacdus: armocdepa, runpocdepa, MUHEpaNbI, TOPHBIE TOPOIBI, MOJIE3HBIE UCKOMAEMBbIE,
TOILIUBO, BOJTHBIE PECYPCHI.

TemaTnueckoe IUIAaHUPOBAHUEC

8 KIIACC
KonunuecTBo 4acos DNEeKTPOHHBIE
HaumenoBanue pazzaenos (mdpoBkIc)
Ne /it Kontponbsa [TpaxTHueck
1 TEM IIPOrPAMMBI Bcero oOpa3oBareibH
ble PabOTHI ue paboTbl
bI€ pecypchl
Paznen 1. IlepBoHavyanbHbIe XUMAYECKUE TOHATHUS
XuUMus — BakHas bubanoreka
11 00JacTh €CTECTBO3SHAHUS 5 5 HOK
' U TIPAKTUYECKOU https://m.edsoo
NeSITEILHOCTH YeI0BeEKa 1u/7f41837¢
bubanoreka
12 BemiecTBa 1 XuMuueckue 15 1 HOK
' peakuuu https://m.edsoo
1u/7f41837¢
Hroro no pazneny 20
Pazgen 2. BaxuHelmme npecTaBUTENN HEOPTaHUYECKUX BELIECTB
bubnnoreka
21 Boszayx. Kucnopos. 6 HOK
) ITousiTue 06 okcuaax https://m.edsoo
1u/7f41837¢
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Bonopoa.Ilonsitue o

2.2 8
KHCJIOTaX U COMIAX
)3 Bona. PactBopsl. 5 |
) ITouste 06 OCHOBaHUIX
OCHOBHBIE KJIaCChI
2.4 HEOPraHUYECKUX 11 1
COCIMHEHUN
Uroro no pazneny 30

bubnuoreka
LHOK
https://m.edsoo
.ru/7f41837¢

bubnuoreka
LHOK
https://m.edsoo
.ru/7f41837¢
bubnuoreka
HOK
https://m.edsoo
.ru/7f41837¢

Paznen 3. Ilepuonuyeckuii 3akoH u [leproguyeckas cucremMa xumudeckux snemeHTos Jl. .

Menaeneena. CTpOCHI/Ie aTOMOB. XMMHYECKas CBI3b. OKUCINTEIHFHO-BOCCTAHOBHUTEIILHEIC peaKnuu

Ilepronnueckuii 3aKOH 1

bubnmmoreka
Ilepronnueckas cucrema LIOK
3.1 XHMHYECKHX 3JICMEHTOB 7
JL V1. Menneneesa, https://m.edsoo
.ru/7f41837¢
CtpoeHue aToma
XuMudeckas CBA3b. bubnnoreka
OKHCITUTENTBHO- [HOK
3.2 8 1
BOCCTaHOBHUTEIILHBIC https://m.edsoo
peakuuu .ru/7f41837¢
bubnuoreka
[HOK
Hroro no paszeny 15 https://m.edsoo
.ru/7f41837¢
bubnuorexa
[HOK
Peseparioe Bpes 3 https://m.edsoo
.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB 68 4
I1O ITPOI'PAMME
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9 KIIACC

KonnuectBo yacoB DJIEKTPOHHBIE
Ne HaumenoBanue
(mudpoBsIe)
1/  pasJIenoB ¥ TEM Bcer  KonTponbH [IpakTrueck
o0Opa3oBaTelbHbBIC
v MPOTrPaMMBbI 0 bIe pabOTHI ne paboThl
pecypchl

Paznen 1. BemecTBo U XUMUYECKHUE PEAKIIMHT

IToBTOpEenue u

yriryoneHue bubmuorexa [IOK

1.1 3HAHUM OCHOBHBIX 5 1 https://m.edsoo.ru/7f41a
pazzenoB Kypca 8 636
Kjracca
Ocrosipie bu6mmoreka [IOK

1.2 SAKOHOMEPHOCTH 4 https://m.edsoo.ru/7f41a
XI/IMI/IqefJKI/IX 636
peakuui
DICKTPOITUTHYCCK
asi IMCCOLMAIIUSL. bu6mmoreka [IOK

1.3 XuMu4yecKue 8 1 1 https://m.edsoo.ru/7f41a
peakuuu B 636
pacTBopax

Wroro no pasaeny 17

Pasgen 2. HemeTamnel 1 UX COEIUHEHUSA

O6mas
XapaKkTEPUCTHUKA
P P bubmuoreka [JOK
XUMHAYECKAX
2.1 4 1 https://m.edsoo.ru/7{41a
snemMeHToB VIIA-
636
TPYTIIBL
T"ajorensl
O6mas
XapaKkTEPUCTHUKA
P ecF:) bu6mmoreka [IOK
XUMHUUYECKUX
2.2 6 https://m.edsoo.ru/7{41a
3y1eMeHTOB VIA- 636
rpynnsl. Cepa u T
€€ coeTMHEeHN A
O61mas
XapaKTEPUCTUKA
P ef Bu6miorexa [OK
XUMHUUYECKUX
2.3 7 1 https://m.edsoo.ru/7{41a
3J1eMeHTOB VA-
636
rpymmsl. A30T,
dochop n ux
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COCJIMHECHHUS
O61as
XapaKTEePUCTHKA
XUMHYECKHX

2.4 anemeHToB [VA- 8
IPyIIBL. YTIEPOX
Y KPEMHUM U UX
COETMHEHUS

Wroro no pazneny 25

Paszen 3. Mertajutel 1 UX COETMHEHUS

OO0mue cBoiicTBa

3.1 4
METaJIJIOB
Baxueiiniue
3.2 METaJUIbI U UX 16
COEIMHEHUS
Wroro no pazneny 20

Paznen 4. Xumus u okpyxaroias cpeia
BemecrBa u
4.1 MaTepuasbl B 3
JKM3HH YCI0BEKa

bubmuoreka [JOK
https://m.edsoo.ru/7{41a
636

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a
636

bubmuorexa [JOK

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

bub6mmoreka [IOK
https://m.edsoo.ru/7f41a
636

Hroro no pasaeny 3

bu6mmorexa [IOK
PesepBHOe Bpemst 3 https://m.edsoo.ru/7f41a

636
OBIIEE
KOJIMYECTBO 68
YACOB I10
I[TPOIT'PAMME
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Jluct cornacosanua k AokymeHTy NQ 85 ot 11.03.2026
MunumnaTop cornacoBaHua: XabpaxmaHosa ®.A. [upexTop
Cornacosanue uHuyuunposaHo: 11.03.2026 15:25

INucTt cornacoBaHuna Tun cornacoBaHua: nocneaoBaTesibHOe
N° (17[0} Cpok cornacosaHusA PesynbTaTt cornacosaHus 3ameyaHun
1 XainbpaxmaHosa ®.A. Moanucaro

11.03.2026 - 15:25
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