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1. Ilnanupyemble pe3y/1bTaThl H3y4YeHHs Y4eOHOro npeaMera
W3yueHrne XuUMHUM B OCHOBHOM IIKOJE HAIlpaBICHO Ha JOCTIKEHHE OO0YyYaloUMMHCS

JTUYHOCTHBIX, METAIIPEIMETHBIX M MPEJAMETHBIX PE3yJIbTaTOB OCBOCHHS YI€OHOTO MPEAMETA.
JInyHOCTHBIE Pe3yJIbTATHI.

JImaHOCTHBIE Pe3yabTaThl OCBOCHHS IPOrPaMMbI OCHOBHOTO OOIIETO 0OPa30BaHUSI JOCTUTAIOTCS
B X0J/ic OOyYCHHUsI XUMHH B €AMHCTBE YUYCOHON U BOCIIMTATEILHOMN JieaTeIbHOCTH OpraHnu3aiuu B
COOTBETCTBUU c TpaAUIIMOHHBIMU POCCUICKUMH COIIMOKYJIbTYPHBIMU u
JTyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, TPHUHATHIMH B OOINECTBE MpaBWIAMH H HOPMaMu
MOBEJICHUS, W CIOCOOCTBYIOT IIpOIECCaM CaMOIO3HAHUS, CaMOPAa3BUTHSA W COIMATHM3AIUN
oOyJaronuxcs.

JIM9HOCTHBIE Pe3ybTaThl OTPAKAIOT CHOPMUPOBAHHOCTh, B TOM YHCJIC B YACTH:
[TaTprOTHYEeCKOTO BOCTIUTAHUS

1) [[EHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYpPHOMY, HMCTOPHYECKOMY U
HAyYHOMY HACJICIMI0, MOHWMAaHUS 3HAYEHUS XHUMHYECKOH HAayKH B JKU3HH COBPEMEHHOTO
o01ecTBa, CIOCOOHOCTH BJIAJETh JOCTOBEPHOW HH(GOpPMAIUEH O NMEPEIOBBIX JOCTHIKEHUAX U
OTKPBITUSIX MHUPOBOM M OTEYECTBEHHOH XWMHUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUIX 00
YCTPOMCTBE MUpa U OOIIECTBA;

['paxk1aHCKOTO BOCITUTAHMS

2) MIPEJICTABJICHHUSI O COIMAIBHBIX HOPMaX W MPaBWIAX MEXKINIHOCTHBIX OTHONICHHHA B
KOJUIEKTHBE, TOTOBHOCTH K pPa3HOOOpPA3HON COBMECTHOW JCSATEILHOCTH IIPU BBINOJHCHUN
y4eOHBIX, ITO3HABATEIBHBIX 3a/1a4, BBIIOJIHCHUHW XHMHYECKUX OSKCIICPUMEHTOB, CO3JIaHHUU
y4EOHBIX TPOCKTOB, CTPEMJICHUS K B3aWMOIIOHMMAHUIO M B3aWMOIIOMOIIM B TIPOIECCE ITOU
yueOHOM JIeATEIbHOCTH; TOTOBHOCTH OLIEHHUBATh CBOE MOBE/IEHUE U TOCTYIKH CBOUX TOBAapHIIEH
C TIO3UIIMK HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUN MOCTYIIKOB;
[leHHOCTH HAYYHOTO MMO3HAHUS

3) MHPOBO33PEHUECKMX  TPEJCTAaBICHUH O BEIIECTBE W  XHMHYECKOM  PEaKIuH,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH W COCTABIISIONIUX OCHOBY IS
MOHWMAHUS CYIIHOCTH HAay4YHOHM KApTUHBI MHpA; MPEACTaBICHUH 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHS MPHUPOIBI, B3aMMOCBS3SIX YEJIOBEKA C MPUPOTHOU CPEIOi, O pOJH
XUMHH B TIO3HAHUU 3THX 3aKOHOMEPHOCTEH;

4) MMO3HABATEIFHBIX MOTHBOB, HAIPABICHHBIX Ha IOJIyYCHHWE HOBBIX 3HAHHWHA 10 XUMUH,
HEOOXOUMBIX JJIs1 OOBSICHEHHSI Ha0JII01aeMbIX MTPOIIECCOB U SBICHU;

5) MO3HABATENbHOH W WHGOPMALMOHHOW  KYJIBTYpPHl, B TOM 4YHCI€ HaBHIKOB
CaMOCTOSITENIbHOM PabOThl ¢ Y4eOHBIMH TEKCTaMH, CIPABOYHON JUTEpaTypol, MOCTYMHBIMU
TEXHUUYECKUMHU CPeICTBAaMU MH(GOPMAITMOHHBIX TEXHOIOTHIA;

6) WHTEpeca K 00yYeHHUI0 M MO3HAHUIO0, JTI0003HATEILHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
caM0OOpa30BaHMIO,  HUCCJIEIOBATEILCKOW  NIEATETBHOCTH, K  OCO3HAHHOMY  BBIOOpY
HAIPABJICHHOCTH U YPOBHS OOYUYCHHUS B TaTbHEHUIIIEM;

dopMuUpOBaHUS KYJIBTYPHI 370POBbS

7) OCO3HAHUs IIEHHOCTH J>KU3HU, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 370pPOBBIO,
YCTaHOBKH Ha 3JI0pPOBBIM 00pa3 >KW3HMU, OCO3HAHUS IMOCIEJACTBHI W HEMPHUSATHS BPEIHBIX
MpUBBIYEK (YHOTPEOIEHUSI alKOrojs, HApKOTHKOB, KYPEHHS), HEOOXOAMMOCTH COOIIO/ICHUS
npaBuJl 0€30MacHOCTH TpH OOpalleHud C XUMHYECKHMMH BEIIeCTBAMU B OBITY M peaibHOU
JKU3HH,

TpynoBoro BocnuTaHus



8) KOMMYHUKATUBHOU KOMITIETEHTHOCTHU B OO0IIIECTBEHHO TMOJIE3HOM,
yueOHO-UCCIIeIOBATENILCKOM, TBOPYECKOM M JPYIHMX BHJAX JEATEIbHOCTH; HWHTEpeca K
MPAKTUYECKOMY HU3YYCHHIO Mpodeccuid M Tpyaa pa3iuyHOrO poja, B TOM YHCIIE Ha OCHOBE
NPUMEHECHUS TPEIMETHBIX 3HAHUH 10 XWMHH, OCO3HAHHOTO BBIOOpPA WHIWMBUAYAITBHON
TPACKTOPUHU TPOJOJDKEHUsT 00pa3oBaHUsI C y4ETOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K
XHUMHH, OOIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH;

DKOJIOTHYECKOr0 BOCIUTAHUSA

9) AKOJIOTUYECKH I1€JIeCO00Pa3HOr0 OTHOIICHUS K MPUPOJAEC KaK HMCTOYHUKY J>KM3HU Ha
3emiie, OCHOBE €€ CYIIECTBOBaHUS, IMOHMMAHHS IIEHHOCTH 3J0pPOBOTO M Oe3omacHoro obpasa
JKU3HU, OTBETCTBEHHOTO OTHOIICHHWS K COOCTBEHHOMY (U3HUYECKOMY U TICHXUYECKOMY
3JI0POBBIO, OCO3HAHUS IICHHOCTH COOIIOJICHUS MPaBWJI OE30MACHOTO MOBEICHUS MPHU padboTe ¢
BEIIICCTBAMH, a TAK)KE B CUTYAIIHSIX, YTPOKAOIINX 3JOPOBBIO U KU3HH JIIOJICH;

10)  crmoCOOHOCTH NPUMEHSTH 3HAHUS, MOJy4aeMble NMPU H3YyYCHHHM XHMHUH, IJIS PEIICHUS
3a/1a4, CBSI3aHHBIX C OKPYXKAIOIIEeH MPHU- POTHON CPEeAO, TOBBIIICHUS YPOBHS JKOJOTHUECKOM
KYJIbTYpbI, OCO3HAHUS TJIO0ATBHOTO XapaKTepa 3KOJIOTMYECKUX MPOOJIeM M MyTeH MX pelieHus
MOCPEJICTBOM METOJ0B XUMHH;

11)  5KOJOrMYECKOTO MBbIILICHUS, YMEHHS PYKOBOJICTBOBATbCA KM B I[O3HABATEIbHOM,
KOMMYHUKATUBHOU U COLIMATIbHOM MPAKTHUKE.

MeTtanpeaMeTHbie pe3yJibTAThI

B cocraBe MerampeIMETHBIX pe3yJlIbTaTOB BBIICISIOT 3HAYMMbBIE T  (OPMUPOBAHUS
MHUPOBO33pEHHUsST OOIICHAYYHBIC MOHATHUS (3aKOH, TEOpHs, MPUHIUI, TUNOTEe3a, (aKT, CHCTEMa,
MPOLIECC, SKCIIEPUMEHT U JIp.), KOTOPBIE HCIIONB3YIOTCA B €CTECTBEHHO-HAYYHBIX YU4EOHBIX
MpeAMETaxX M MO3BOJISIOT Ha OCHOBE 3HAHHMM M3 ATUX MPEIMETOB (JOPMUPOBATH MPEACTABICHHUE O
[EJIOCTHOW HAy4YyHOW KapTHUHE MHpa, U YHHUBEpCalbHbIE yueOHbIE NEHCTBUs (TIO3HABAaTEIbHBIE,
KOMMYHHUKATHBHbIC, PETYJSTUBHBIE), KOTOpble oOecnednBaroT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIILHOMY TUIAHHPOBAHUIO M OCYIIESCTBICHUIO YICOHOM IeATEIHHOCTH.
MertanpeamMeTHbIe pe3yIbTaThl OCBOSHUS 00pa30BaTEIBHONW MPOTPAMMBI [0 XUMHHU OTPAKAIOT
OBJIAJICHUE YHUBEPCATLHBIMH [T03HABATCILHBIMA JCHCTBHUSIMH, B TOM YHUCIIC:

ba3oBeIME TOTHYECKUMU IEHCTBUAMH

1) YMEHHEM HCIOJIb30BaTh MPUEMBI JIOTHUECKOTO MBIIUIEHUS TPU OCBOCHHH 3HAHUIM:
pacKpblBaTh CMBICT XHUMHUYECKUX TMOHATHH (BBIICISATH WX XapaKTepHbIE TPHU3HAKH,
YCTaHABIMBATh B3aMMOCBSI3b C JIPYTUMU MOHATUSMHU), UCIIOIH30BATh MOHATHUS 11 OOBICHEHUS
OTNIENbHBIX (DAKTOB W SIBICHUN; BHIOMpATh OCHOBAaHUS M KPUTEPUH M KIacCU(PHUKAIUU
XUMHYECKHX BEIIECTB U XMMHUECKUX PEaKIUi; YCTAaHABIUBATh MPUUYUHHO-CIIEICTBEHHBIE CBS3U
MEXTy 00BEKTaMH U3YUCHUST; CTPOUTH JIOTHUECKUE PACCYXICHUS (MHIYKTHBHBIC, ICTYKTUBHBIC,
10 aHAJIOTHH); JIEIATh BEIBOJIBI M 3aKJTFOUCHUS;

2) YMEHHEM MPUMEHATh B IMpollecCe MO3HAHUS CHUMBOJMYECKHE (3HAKOBBIE) MOJIENH,
UCIIONIb3YEMbIE B XHMHH, MPEOOPa30BBIBATH IIMPOKO MPUMEHSEMbIC B XHUMHHU MOJICIHHBIC
MPEJICTAaBICHUS] — XUMUYECKHI 3HAK (CUMBOII AJIEMEHTa), XuMudeckas ¢popMylia U ypaBHEHHE
XUMHUYECKOH peakluu — TpU pelIeHHH Y4eOHO-TIO3HABATENBHBIX 3a/lad; C Y4ETOM OTHX
MOJICTIbHBIX ~TMPEACTABICHUH BBISIBIATH W XapaKTEPHU30BaTh CYIIECTBEHHBIC MPHU3HAKU
M3Yy4aeMbIX 00bEKTOB — XMMHUYECKUX BEIIECTB U XUMUYECKUX PEAKIUi;

Bba3oBbIMH HCCIEA0BATEILCKUMHE JIEHCTBUSIMU

3) YMEHHEM HCIIOJIb30BaTh IMOCTABJICHHBIC BOIPOCHI B Ka4eCTBE MHCTPYMEHTA MO3HAHMUS, a
TakKe B KadecTBE OCHOBBI IS (OPMHUPOBAHUS THUIIOTE3BI IO IPOBEPKE TMPABHIHLHOCTH
BBICKA3bIBAEMBIX CYXKICHHIA,



4) NpUOOpPETEeHUE OMbITAa MO IUIAHUPOBAHMIO, OpPraHU3allMd U MPOBEICHHUIO YYCHUYECKHX
HKCIIEPUMEHTOB: YMEHHE HAOII0IaTh 32 X0JA0M IPOIIecca, CaMOCTOSITEIbHO TPOTHO3UPOBATh €TI0
pe3yibTar, (opMyIHpOBaTh OOOOLICHHS W BBIBOJBI MO pPE3yJbTaTaM IPOBEAEHHOTO OIIBITA,
WCCJICIOBAHMSI, COCTABIISATh OTUET O IPOJICIIaHHOM padoTe;

Pa6oToii ¢ nuadopmanueit

5) yMEHHEM BBIOUpaTh, aHAIU3UPOBATh U HHTEPIPETHPOBATH HHOOPMALMIO PABITUYHBIX
BUJIOB M (OPM NPEJICTABICHHUSA, IMOJYYaeMyI0 M3 Pa3HbIX HMCTOYHUKOB (HAYYHO-IOIMYJSIpHAs
JUTepaTypa XUMHUYECKOTO COACpKAHMUsI, CIIPaBOYHBIE TOCOOUs, pecypchl HTepHeTa);

6) YMEHHEM MPUMEHSTh Pa3IMUHbIE METO/BI U 3alIPOCHI IPU MOUCKE U 0TOOpE HH(POPMAIIH
U COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOAMMBIX JUIS BBIIIOJHEHUS Y4EOHBIX M TO3HABATEIbHBIX
3aJa4  ONpEeNeNIEHHOrO  THMa; HOpuoOpeTeHHe OombITa B 00JacCTH  HMCIIOJIB30BAHHS
UH(POPMALIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJOTWH,  OBIAJCHUE  KYJIbTYpOH  aKTUBHOIO
UCTIOJIb30BAaHUS PA3JIMYHBIX TOMCKOBBIX CHCTEM;

7) YMEHHEM HCIIOJIb30BaTh W aHAJIM3HPOBATh B Ipoliecce y4eOHON W HMCCIeA0BaTEIbCKOM
JEeSTEIIbHOCTH MH(POPMAIIUIO O BIMSHUU MPOMBIIIJICHHOCTH, CETLCKOT0 X03MCTBA U TPAHCIIOPTa
Ha COCTOSIHHE OKPYXKAIOLIeH MPUPOTHON CPEIbL;

YHUuBepcaIbHBIMU KOMMYHUKATUBHBIMU JACHCTBUSIMH

8) YMEHHEM 3aJaBaTh BOIPOCH (B XOJ€ AMAJIOra W/WIM JUCKYCCHH) MO CYIIECTBY
oOcyxmaemMoll TeMmbl, (HOPMYIHPOBATH CBOM NPEIVIOKEHUS OTHOCHUTEIBHO BBIOIHEHHUS
MPEI0KEHHOM 3a/1a4u;

9) npuoOpeTeHue  OmbITa  NPE3CHTAlMd  PE3YJIbTaTOB  BBINOJHEHUS  XHUMHUYECKOTO
JKCIepUMeHTa (J1abopaTOPHOTO OMBITA, JIAOOPATOPHOW pPabOTHl MO HCCIEJOBAHUIO CBOWCTB
BEIIECTB, yUeOHOTO MPOEKTA);

10)  3aMHTEpPEeCOBaHHOCTb B  COBMECTHOH CO  CBEPCTHHKAMH  [O3HABATEIbHOW W
HCCJIEIOBATENILCKON NIeATEIbHOCTH MPU PEUICHHH BO3HHMKAIOMIMX NpoOJieM Ha OCHOBE yuéTa
OOIMX WHTEPECOB W COTJAcOBaHMS NO3MLIUK (0OCYXIeHUs, OOMEH MHEHHSMH, «MO3TOBBIC
HITYPMBID» U JP.);

YHUBEpCAIbHBIMU PETYISATUBHBIMA ACHCTBUSIMHA

11)  yMeHHeM  CaMOCTOSTEIbHO  ONPENCNsATh  IeJIH  JCATCIbHOCTH,  IUIAHHPOBATh,
OCYILECTBIISATh, KOHTPOJIMPOBATh U MPU HEOOXOAUMOCTH KOPPEKTHUPOBATh CBOIO JEATEIbHOCTb,
BbIOUpaTh Haubosnee 3(deKkTuBHBIE COCOOBI pemeHus y4eOHBIX M IO3HaBaTeNbHBIX 3a7ad,
KOPPEKTHPOBATh NPEJIOKEHHBIN aNropuT™M JAEHCTBHI IMpH BHINOJIHEHUH 33/JaHUl ¢ yu€ToM
NOJIy4EeHHUsI HOBBIX 3HAHUH 00 M3yyaeMbIX 00BEKTaX — BEILIECTBAX U PEAKLUAX;

12)  yMeHHEM WHCIOJIb30BaTh W QHAIU3UPOBATh KOHTEKCTHI, IpEAiaracMble B YCIOBUU
3a/1aHUM.

IIpeamMeTHbIe pe3yabTaThl

B cocraBe mpeaMeTHBIX pE3yAbTATOB IO OCBOCHHIO  00s3aTENBHOTO  COJAEpIKaHUS,
YCTAaHOBJICHHOTO JaHHOW TPUMEPHOW paboueid mporpamMmoi, BBIICISAIOT: OCBOEHHBIE
o0yyarolMMUCsl Hay4yHble 3HAHUS, YMEHUs M CHOCOObl JAEHCTBUM, creuudpuyeckue s
OpeaMEeTHOW 00sacT «XUMUS», BUIBl JEATEIBHOCTH MO IOJIYYEHHIO HOBOTO 3HAHUS, €ro
UHTEpIpeTalnu, TPeoOdpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YU€OHBIX U HOBBIX CUTYaLlUsX.
[IpenmeTHbIe pe3ynbTaThl MPEICTABIEHBI 10 rojJaM 00yUYeHHUsS U OTpaxaroT COPMHPOBAHHOCTD
y OOy4JarOIIMXCsl CISAYIOIINX YMEHUM:

8 KJIACC

1) PacKphIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX TOHSATHI: aTOM, MOJEKYIa, XHUMHYECKHA
AIIEMEHT, TIPOCTOE BEUIECTBO, CII0KHOE BEIIECTBO, CMECh, BAJICHTHOCTh, OTHOCHUTEJIbHASI aTOMHAS
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U MOJIEKYJSIpHAas Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJIIpHAash Macca, MaccoBas JOJs
XUMHUYECKOTO  DJIEMEHTa, MOJSIPHBIM  00BEM, OKCHJ, KHCIOTa, OCHOBAaHUE, COJIb,
AIIEKTPOOTPHULIATEIBHOCTh, CTEIEeHb OKUCIICHUS, XMMHUYecKas peakuus, TemioBoi 3¢¢ekT
peaknuu, KiIacCu(pUKausi peakuui, XMMUYecKas CBS3b, paCTBOP, MaccoBasi JOJs BEILIECTBA B
pacTBope;

2) WUTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XUMHMUYECKHX MOHATUH (CM. M. 1) U IpUMEHSTh
9TH MTOHATHUS NPU ONUCAHUY BELIECTB U X IPEBPALICHUH;

3) UCIOJb30BAaTh XMMUYECKYK0 CHMBOJMKY JUIi COCTaBiIeHHUA (OpMyJ BEIIECTB U
YpaBHEHUN XUMUUYECKUX PEaKIIUii;

4) OTIpeNIeNIATh BAJIEHTHOCTh AaTOMOB 3JEMEHTOB B OHHAPHBIX COCIMHEHUSX; CTEIeHb
OKHCIICHHS 3JIEMEHTOB B OMHAPHBIX COCMHEHUSXK; IPHHAUICKHOCTD BEUIECTB K ONPEACTIEHHOMY
KJIACCy COEAMHEHHWH 1O QopMmyiaMm; BHJ XUMHUYECKOW CBsI3M (KOBAJICHTHAs W HOHHAs) B
HEOPraHUYECKUX COEANHEHUSX;

5) packpbIBaTh CMbICI mepuoauuyeckoro 3akona JI. VM. MenzaeneeBa: NeMOHCTPHUpPOBATH
IOHUMAaHME MEePUOANYECKON 3aBUCMOCTH CBOMCTB XMMHUYECKUX IEMEHTOB OT MX IIOJIOXKEHUS B
HEpUOJIMYECKONl CUCTeME; 3aKOHOB COXPaHEHHMsS MacChl BEIECTB, IIOCTOSHCTBA COCTaBa,
aTOMHO-MOJIEKYJISIPHOTO Y4€HUsl, 3aKOHa ABOIaJpo; ONUCHIBATh U XapaKTepU30BaTh TAOIUYHYIO
dopMy MEPUOIUYECKOW CHUCTEMBl XMMHUYECKUX 3JIEMEHTOB: Da3jIMyaTh IOHATUS «IJIaBHAs
noarpynna (A-rpymnma)» u «rmobounas noarpynna (b-rpymma)y, mansie u OonblINe TEPUOIBI;
COOTHOCHTH 0003HaueHHs, KOTOpble uUMeTcs B Tabmune «llepmonuveckas cucrema
xumuueckux anemeHtoB J[. . MenneneeBa» ¢ YUCIOBBIMHM XapaKTEpPUCTUKAMH CTPOCHHUS
aTOMOB XMMMYECKHX 3JEMEHTOB (COCTaB M 3apsa] s1pa, oOllee 4YHUCIO 3JIEKTPOHOB U
pacripe/ielieHUe UX T10 3JIEKTPOHHBIM CII0SIM);

6) KJ1accu(UIUpPOBaTh XMMHUUYECKHE 3JIEMEHTHI; HEOpPraHWYEeCKHE BELIECTBA; XMMUYECKHE
peakuuu (1Mo YUCIly U COCTaBYy yYacTBYIOIIMX B PEAKIMH BEIIECTB, 110 TEIUIOBOMY 3 (DeKTy);

7) XapaKTepu30BaTh (ONUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB pa3IUYHbIX
KJIACCOB, MOATBEPXkAasi ONMMCAHWE NMPUMEPAMU MOJEKYJISPHBIX YPAaBHEHUN COOTBETCTBYIOIIMX
XUMHYECKHUX PEaKLni;

8) MIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBHCHUMOCTH OT HX KAaueCTBEHHOTO COCTaBa;
BO3MO>KHOCTH IPOTEKaHMsI XUMUYECKUX ITPEBPALICHUI B PAa3JIUYHBIX YCIOBUSIX;

9) BBIYHCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB; MACCOBYIO
JIOJIF0 XUMHUYECKOT0 JIEMEHTa 1o (hopMyJie COeIMHEHHST; MACCOBYIO JIOJIIO BEILIECTBA B PaCTBOPE;
IIPOBOAMTH PACUETHI IO YPABHEHHUIO XUMUYECKON PEAKIIUY;

10) nOpUMEHSATh OCHOBHBIC OINEPAIUU MBICIUTEIBHOU NEATEIBHOCTH — aHallM3 M CHHTE3,
CpaBHEHUE, 00001IcHHE, CHCTEMAaTH3alIHIO, KJIacCU(PUKAIIHIO, BBISIBJICHUE
MPUYMHHO-CJIEICTBEHHBIX CBA3€H — JJI M3Y4EHUs CBOMCTB BEUIECTB M XUMHUYECKUX pEaKLUil;
€CTECTBEHHO-HAy4YHbIE METOJbl IIO3HAHUSI — HaAOJIOJIEHUEe, W3MEpEHUe, MOJEINPOBAHUE,
HKCIIEPUMEHT (peaibHbIN U MBICIICHHBIH);

11)  crnemoBaTh mpaBWJIaM  IOJB30BAHUS ~XUMHYECKOH mOCymod ©  1abopaTOpHBIM
o0opynoBaHMEM, a TakXKe INpaBWwiIaM oOOpalleHHss C BELIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSMHU 110 BBIOJHEHHUIO J1a0OpaTOPHBIX XWMHYECKUX OINBITOB IO MOJIYYECHUIO U
cOoOMpaHUI0 ra3000pa3HBIX BEUIECTB (BOAOPOJA W KHUCIOPOAA), MPUTOTOBICHHUIO PACTBOPOB C
onpeAes€HHON MacCOBOM J0JIEM pPacTBOPEHHOTO BENIECTBA; IUIAHUPOBATH W MPOBOJHUTH
XUMHYECKHE SKCIEPHUMEHTHI 10 PACHO3HABAHHMIO PACTBOPOB INEIOYEH U KHUCIOT C MOMOIIBIO
MHAMKATOPOB (Jakmyc, ¢peHondraaert, MEeTUIOPaHK U JIp.).

9 KJIACC



1) pacKpbIBaTh CMBICI OCHOBHBIX XMMMUYECKHUX TOHATUN: XMUMHUYECKHH 3JIEMEHT, aToM,
MOJIEKYJIa, HMOH, KAaTHOH, aHWOH, IIPOCTOE BEUIECTBO, CJOXKHOE BEIIECTBO, BAJIEHTHOCTb,
AJIEKTPOOTPULIATEIBHOCTD, CTENEHb OKUCIIEHHS, XMMHYECKas pEaKLUs, XUMHUYECKas CBSI3b,
TETUIOBON (P QEKT peaKiyu, MOJb, MOJISIPHBIH 00BEM, PaCTBOP; AIIEKTPOIUTHI, HEIJICKTPOIUTHI,
ANEKTPONIUTHYECKAs] TUCCOLMALMSA, PEaKUuu HOHHOrOo oOMeHa, oOpaTHMble W HeoOpaTHMbIe
peaKiuu, OKHUCIUTEIbHO-BOCCTAHOBUTENbHbIE  pPEAaKIHUHU, OKUCIUTENIh, BOCCTaHOBUTEID,
OKHCJICHHE U BOCCTAaHOBJIEHUE, AJUIOTPONHUsI, aM(POTEPHOCTh, XUMHUECKasl CBs3b (KOBaJICHTHAs,
MOHHAsI, METAJUTMUECKas), KpUCTa/lInyeckas: pelérka, KOppo3us METaJJIOB, CIUIaBbl; CKOPOCTh
XUMUYECKOW peakuu, peaesbHo gomyctuMas korrenTpamnus (I1J1K);

2) WJUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHMUECKUX NOHATUH (CM. II. 1) U IPUMEHSTH
9TH MOHATHS NPU ONKUCAHUU BEIIECTB U UX IIPEBPALLECHUI;

3) UCIOJb30BAaTh XMMHUYECKYI0 CHMBOJHKY JUIi COCTaBJeHHsS (OpMyN BEIIECTB U
YPAaBHEHUN XUMUYECKUX PEAKLUM;

4) OTIpEEISATh BAJICHTHOCTh U CTENEHb OKUCICHHS XUMUYECKUX AJIEMEHTOB B COCIMHEHUSAX
Pa3IMYHOTO COCTaBa; MPUHAJJICKHOCTH BELIECTB K OMPEAeNEHHOMY KJaccy COEIWHEHUH IO
dbopMynaM; B XUMUYECKOH CBSA3M (KOBAJICHTHAS, MOHHAS, METAITTUYECKAas) B HEOPraHUYECKHUX
COCIMHEHUSX; 3apsii UOHA 10 XUMHYECKoW (opmyre; XapakTep cpeibl B BOJHBIX pacTBOpax
HEOPraHUYECKUX COCAMHEHUN, TUI KPUCTAININYECKON PEeIIETKH KOHKPETHOT'O BEIIECTBA,

5) packpsIBaTh CMBICH Iepuoguyeckoro 3akona J[. 1. MenaeneeBa u 1eMOHCTPUPOBATH €TI0
NOHMMAaHHE: ONHCHIBATh M XapaKTepU30BaTh TAONMUYHYIO (OPMY MEPHOAMYECKONH CHCTEMBI
XUMHUYECKHMX 3JIEMEHTOB: pa3jinyaTh MOHATUA «TJIaBHas moArpymnmna (A-rpynmna)» u «noOouHas
noarpynna (b-pynmna)», maneie u OodbIIMe NEPUOABI; COOTHOCUTH O0O3HAYEHHUS, KOTOPHIC
UMEIOTCS. B TEPUOAMYECKON Tabiuile, ¢ YHCIOBBIMU XapaKTEPUCTHKAMU CTPOCHUS aTOMOB
XUMHYECKHX DJIEMEHTOB (COCTaB M 3aps[ sipa, 00Iee YUCIO IEKTPOHOB U paclpeesieHue ux
0 JIEKTPOHHBIM CIIOSIM); OOBSICHATH O0IIIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB 3JIEMEHTOB
U UX COEIMHEHHH B Ipejenax MajblX NEpUOAOB U IJIaBHBIX HMOATPYII C Y4ETOM CTPOCHUS HX
aTOMOB;

6) KJIacCCU(UIUPOBATh XMMHUYECKHUE AJIEMEHThI, HEOPraHWYECKHE BEIIECTBA; XUMHYECKHE
peakuuu (1Mo YMCIy U COCTaBy yYacTBYIOIIMX B pEaKlMU BEIIECTB, IO TEIUIOBOMY 3PQeKTy, 1o
U3MEHEHUIO CTeTeHel OKUCIIEHUS! XUMUUECKUX JIEMEHTOB);

7) XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XMMHUYECKHE CBONCTBA BELIECTB PA3JIMYHBIX
KJIaCCOB, TIOATBEP)KJasl ONUCAaHUE MPUMEPAMU MOJEKYJISPHBIX M HOHHBIX YpaBHEHUN
COOTBETCTBYIOIUX XUMUYECKUX PEAKLUM;

8) COCTaBJIATh YPAaBHEHUS AIIEKTPOJUTUYECKONW JUCCOLMALMHU KUCJIOT, IIEJIOYEN U COJel;
MOJIHBIE M COKpAIIEHHbIE YypaBHEHUS pEakUUid HOHHOrO OOMEHAa; YpaBHEHMsI pEeaKlUid,
MOJATBEPXKJIAIOIINX CYIIECTBOBAHUE T'€HETHMUYECKON CBS3M MEXAYy BELIECTBAMHM pPAa3JIMUHBIX
KJIACCOB;

9) pacKpbIBaTh CYIIHOCTb OKHCJIMTEIbHO-BOCCTAHOBUTENIBHBIX PpEAKLUUN IOCPEICTBOM
COCTaBJIEHUS JIEKTPOHHOTO OajlaHCa ITHX PEeaKLuii;

10)  mporHO3WMpOBaTh CBOWCTBA BEINECTB B 3aBHCHUMOCTH OT WX CTPOCHUS; BO3MOXXHOCTH
IIPOTEKAaHNsI XMMUUYECKUX MPEBPAILEHUIN B Pa3JINUHBIX YCIOBHSAX;

11)  BBIYHCIATH OTHOCUTEIBHYIO MOJEKYISPHYIO M MOJISIPHYIO MacChl BEIECTB; MAacCOBYIO
JIOJIF0 XMMHYECKOT'0 3JIeMeHTa 10 (GopMyJie COeIMHEHUS; MAaCCOBYIO JI0JII0 BELIECTBA B PACTBOPE;
MPOBOAMTD PACUEThI O YPABHEHUIO XUMUYECKON PEaKIUH;

12)  crnemoBaTh TpaBWJIaM  TOJB30BaHHS XHMHYECKOH MMOCYyIOH ©  J1abOpaTOPHBIM
o0opy/soBaHuEM, a Takke TMpaBuiIaM oOOpalleHusi C BEIIeCTBAaMU B COOTBETCTBUU C
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WHCTPYKIIMSMH TI0 BBIMOJIHEHUIO JaOOpAaTOPHBIX XHUMHYECKHX OIBITOB M0 TOJYYCHHUIO U
COOMpaHUIO ra3000pa3HBIX BEIIECTB (aMMHAKa M YTICKUCIIOTO ra3a);

13)  npoOBOAWTH peakiMy, MOJATBEPIKIAIOIINE KAYSCTBEHHBIM COCTAB PA3JIUYHBIX BEIICCTB:
pacmo3HaBaTh OIBITHBIM MYTEM XJIOPHI- OpOMUA-, MOAUI-, KapOoHaT-, ¢ocdar-, CUIUKAT-,
cynbdar-, THUIPOKCUI-WOHBI, KATHOHBI aMMOHHUS ¥ HWOHBl HM3yYEHHBIX METAJIOB,
MIPUCYTCTBYIOIIHNE B BOJHBIX paCTBOpPaX HEOPTaHMYECKUX BEIIECTB;

14)  OpPUMEHSTH OCHOBHBIC ONEPALMU MBICIUTEIBHON ICATEILHOCTH — aHadW3 U CHHTE3,
cpaBHEHHE, 0000IICHIE, CUCTEMATU3AIINIO, BBISBIICHUE IIPUYNHHO-CIICJICTBEHHBIX CBS3EH — JIA
W3Y4YEHUsSI CBOMCTB BEIIECTB U XMMHUYCCKUX PEAKIUi; €CTECTBEHHO-HAYYHBIE METO/IbI TIO3HAHUS
— Ha0JII0/ICHNe, U3MEPEHHE, MOJISITMPOBAHNE, IKCIIEPUMEHT (pealbHBIA U MBICTICHHBIN ).

2. Conep:xaHue yueOHOT0 mpeaMeTa
8 KJIACC

[TepBoHayasibHbIE XUMUYECKUE TIOHATHS.

[Ipeamer xumun. Ponb XxumMuum B KU3HM ueioBeka. Tena u BemecrBa. @U3nuecKkue CBOMCTBA
BELIECTB. ArperaTHoe cOCTosiHUE BelecTB. [IoHsATHE 0 METOaxX MO3HAHUS B XUMUU. XUMHUS B
cucreMe Hayk. UncTeie BemecTBa U cMecu. CriocoObl pa3ieieHust CMecei.

ATOMBI U MOJEKYJbl. XUMHUUYECKUE 31eMEHTbl. CHUMBOJIBI XMMHUECKUX AJIeMEHTOB. IIpocTsie u
CJIOKHBIE BelleCTBa. ATOMHO-MOJIEKYJISIPHOE yUEHUE.

Xumnueckas (opmyna. BaJeHTHOCTP aTOMOB XHMHUYECKHX 3JEMEHTOB. 3aKOH IOCTOSHCTBA
coctaBa BewecTB. OTHocuTenbHas aroMHas Macca. OTHOCHTENIbHas MOJIEKYJsIpHas Macca.
MaccoBast 10151 XUMUYECKOT'0 3JIEMEHTA B COCMHEHUH.

dusnueckue u XMMUYECKHE SIBIICHUS. XMMHUUYECKasi peaklus U e€ MpU3HaKu. 3aKOH COXPaHEHMS
Macchl BeIECTB. XUMHUECKUe ypaBHeHUs. Kitaccupukammst XMMHIECKUX peakuuil (CoeTnHEHHUS,
pa3lioKEHUs, 3aMEILICHNUS).

XVUMHUYECKUN SKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW IOCYN0H, C IMpaBWiIaMu padOThl B
nabopatopun u TpuéMaMu OOpalieHusi ¢ J1abOpaTOpHBIM OO0OPYAOBAaHHEM; HU3YyUCHHE W
onucaHue pU3MYECKUX CBOMCTB 00pa3ll0OB HEOPraHMUYECKUX BELIECTB; HAOMOJeHUE (PU3HMUECKUX
(maBeHUe BOCKa, TassHUE JIbJa, pacTUPAaHUE caxapa B CTYNKe, KHIICHHE M KOHJIEHCAlUs BOJIbI)
U XUMHUYECKUX (TOpeHHe CBeuH, NMPOKAJMBAaHUE MEIHOW MPOBOJIOKH, B3aUMOJEHCTBUE Mera C
KHCJIOTON) sIBICHUH, HAOJIOJEHUE U ONMCAHUE MPHU3HAKOB MPOTEKAHMUS XMMHYECKHUX PeaKIHui
(pa3noxeHue caxapa, B3aUMOAEUCTBHE CEPHOM KHUCIOTHI C XJOPHIOM Oapus, paszloKeHHe
ruapokcuaa meau(ll) mpu HarpeBanuu, B3aumoaencTBHeE xkene3a ¢ pactBopom conu meau(Il));
U3YyYEHUE CIIOCOOOB pa3fiesieHus: cMecell (C MOMOIIbI0 MarHura, (GUIbTPOBAHUE, BbIIIApUBAHUE,
TUCTUJUISIIMS, XpomaTorpadus), MPOBEICHUE OYMCTKH TOBApPEHHOW COJIM; HAOMIOJIeHHE |
ONMCAHNE PEe3yJIbTaTOB IPOBEICHUS OMNbITA, WIIOCTPUPYIOLIErO 3aKOH COXPAHEHMsI MacChl;
co3/laHue Mojiesel MOJIeKyI (IIapOCTEPHKHEBBIX).

Baxueiime npeacTaBuTeNIn HEOPraHUYECKHX BEILECTB.

Boznyx — cmech razos. CocrtaB Bo3ayxa. Kucimopon — 37€MEHT M IPOCTOE BELIECTBO.
Haxoxnenue xucnopojia B Ipupoje, pusnueckue 1 XuMHYECKUe CBOMCTBA (peakiMu TOPEHus).
Oxkcunpl. Ilpumenenue xkucnopoga. CrnocoObl MONy4eHHS KHUCIOpoJa B JlabopaTopuu U
npoMelnuieHHOCTH. KpyroBopot kuciopona B npupone. O30H — ajuioTpornHas MOAU(pUKaLus
KHCIIOpO/Ia.

TemoBoit  3ddexT XuMHUUEeCKOW peakluH, TEPMOXMMUYECKHE YpaBHEHHs, D3K30- U
OHAOTEPMUYECKUE peakuuH. TomaMBO: yrosb M MeTaH. 3arpsA3HEHHME BO31yXa, YCHIIEHUE
NapHUKOBOTO P deKTa, pa3pylieHne 030HOBOT'O CIIOA.



Bopmopon — snemeHT u mpocToe BemiecTBo. Haxoxaenue Bogopoaa B npupoze, Guzndeckue u
XUMHUYECKHE CBOWCTBA, IPUMEHEHHE, CIIOCO0BI omydeHusi. CocTaB KUCIIOT U COJIEH.
KonmuectBo BemectBa. Monb. Momnsipaast macca. 3akoH ABoraapo. MosspHblii 00BEM razos.
Pacuérbl N0 XMMHUYECKUM YPaBHEHHUSM.

®usnueckue cBoicTBa BOoAbl. Bonma kak pactBoputenb. PactBopbl. Hacklennsle u
HEHACBIIICHHbIE PAacTBOpbl. PacTBopuMOCTh BellecTB B BoJe. MaccoBasi J0Js BELIECTBAa B
pacTtBope. XUMHUYECKHE CBOMCTBA BOJbl. CocTaB OCHOBaHUM. Poib pacTBOpPOB B MpHUPOJAE U B
JKU3HU 4YesioBeka. KpyroBopor Bozbl B mpupoje. 3arps3HeHue NpUpoIHbIX Boa. OxpaHa u
OYHCTKA IPUPOIHBIX BOJ,.

Knaccudukanus Heopranmyeckux coeamHeHuid. Oxcuapl.  Knaccudukamuss — OKCHIIOB:
coneoOpa3yroiure (OCHOBHBIC, KHCIIOTHEIE, aM(pOTEpHEIE) U HecolieoOpa3yromue. HomeHkmarypa
OKCHJOB (MEXIyHapojHasi U TpuBHaibHas1). PU3MUYECKHME U XUMHUYECKHE CBOMCTBA OKCHJOB.
[Tonyuenue.

OcHoBanus. Knaccudukanus ocHOBaHWil: IIENOYM W HEPACTBOPUMBIE  OCHOBAHHUA.
Homenknarypa ocHoBaHUM (MeXAyHapoAHas W TpuBHUajibHas). PU3MYECKHE U XUMHYECKUE
cBolcTBa ocHOBaHUH. [losyuenre ocCHOBaHU.

Kucnoter. Knaccuduxanus kucinor. HomeHknarypa KucioT (MeXIyHapoaHas U TPUBUAIbHAS).
Pu3nyeckue U XUMHUYECKUE CBOWMCTBAa KUCHOT. Pan aktuBHocTH MmertaiioB H. H. bekerosa.
[Tonydyenue Kucnor.

Conu. Homenkimarypa coseit (MexayHapojaHas U TpuBHalbHas). Dusnyeckue M XUMUYECKUE
cBoiicTBa cosiei. CriocoOBbl IOJIy4eHuUs COJIeH.

['eneTnueckas CBA3b MEXKIYy KJIACCAMH HEOPIaHUYECKUX COCTMHEHUM.

XUMHUYECKUN 3KCHEPUMEHT: KAueCTBEHHOE ONPENEICHUE COAECP)KaHMUs KHCIOPOJa B BO3/YXE;
MoJlyueHue, coOMpaHue, paclio3HaBaHWE W HW3YYEHHE CBOMCTB KHCIOpOJa; HaOI0/IeHNe
B3aUMOJICHCTBUS BEILIECTB C KUCIOPOAOM M YCIOBHUSI BO3HUKHOBEHHMS M NPEKPAILECHUS] TOPEHUS
(mokapa); O3HAKOMJICHHE C oOOpa3llaMd OKCHUIOB U OINKHCAHUE WX CBOWCTB; IOJy4YeHHUE,
coOupaHue, pacrno3HaBaHUE W H3YYEHUE CBOICTB BOAOpoJa (rOpeHHE); B3aUMOJEHUCTBUE
Bozopoaa ¢ okcugoMm menu(ll) (Bo3mMoxHO HCMONB30BaHUE BUIACOMATEPUAIOB); HAOIIO/ICHHE
00pa3110B BEUIECTB KOJINYECTBOM | MOJIb; HCCIIeI0BaHUE OCOOEHHOCTE pacTBOPEHNUS BEILIECTB C
pa3IMYHON pPacTBOPUMOCTBIO; IIPUTOTOBJIEHHE PACTBOPOB C OMNPENECIEHHON MacCcOBOHM JoJiel
pPacTBOPEHHOTO BEIIECTBA; B3aMMOJCHCTBHE BOABI C MeTaUIaMH (HATPHUEM M KaJbIHEM)
(BO3MOKHO MCIIOJIb30BaHHME BUAEOMATEPHAIIOB); ONpPE/AEICHNE PACTBOPOB KHUCIOT U IIEI0Yel ¢
MOMOIIIbI0 HMHJUKATOPOB; HCCIEAOBaHUE OOpa3IOB HEOPTaHWYECKUX BEIIECTB PA3TMUHBIX
KJIaCCOB; HAONIOJICHHE W3MEHEHHWs OKPAacKH HHIUKATOPOB B PAcTBOpAaX KUCIOT U INEJIOYeil;
uzydyeHue B3auMonencTBus oxcuaa Meau(Il) ¢ pacTBopoM CepHON KHCIOTHI, KHCIOT C
MeTaJlJlaMH, peakUuil HeHTpaiu3aluu; MOJy4yeHUE HEpaCTBOPUMBIX OCHOBAaHUM, BBITECHEHUE
OJIHOTO MeTajula APYTUM U3 PACTBOPA COJIM; PELIEHHE SKCIEPUMEHTAIBHBIX 3ajad MO TeMe
«Baxnennmme KIaccel HEOPraHMYECKUX COCUHEHUIN».

[lepnonnueckuii 3aKOH M NepuoANYEcKas cuctemMa XxumMuieckux snemeHToB /. 1. Menneneesa.
CrtpoeHune aTOMOB.

Xumnueckas cBa3b. OKUCIUTENbHO-BOCCTAHOBUTEIIbHBIE PEAKIINH.

[TepBble MOMBITKH KIacCHU(PHUKAIMM XUMHUYECKUX dJIeMEHTOB. [loHATHE O Tpymmax CXOIHBIX
AIIEMEHTOB (ILEJIOYHBbIE U IIEJIOYHO3EMENIbHbIE METaUlbl, TaJOreHbl, WHEPTHBIE TIa3bl).
DNEeMEeHTHI, KOTOpble 00pa3ytoT aM(OTepHbIE OKCU/IBI U THIPOKCH/IBI.

[lepnonnueckuit 3akoH. Ilepuonnueckas cucremMa xuMudeckux 3ineMeHToB [[. M. Menneneesa.
Buner tabmuier «llepuognyeckas cucrema xumudeckux siaemeHtoB [[. M. MenpaeneeBay.
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Ilepuons! u rpynmsl. @U3NYECKHU CMBICI IOPAIKOBOIO HOMEPA, HOMEPOB IEPUOJA U TPYIIIILI
AIIEMEHTA.

Crpoenue atomoB. CocTtaB aromMHbIX saep. M3oronbl. DnexkTpoHbl. CTpoeHHE 3JIEKTPOHHBIX
00070ueK aTOMOB MepBbIX 20 XUMHUYECKMX 3JIEMEHTOB mnepuogaudeckoil cucremsl J[. U.
MenneneeBa. XapakTepUCTUKa XUMUYECKOTO 3JIEMEHTA IO €r0 MOJIOKEHUIO B NEPUOJUYECKON
cucteme /1. 1. Menpaeneena.

3aKOHOMEPHOCTH HM3MEHEHHUs pPaJuyca aTOMOB XHMUYECKHUX D3JIEMEHTOB, METAJUIMYECKUX H
HEMETAJUIMYECKUX CBOMCTB IO IpyIIaM M IEepuoJaM. 3HAYEHHUE IEPUOJUYECKOr0 3aKOHA U
NEPUOANYECKON CHCTEMbl XMMHYECKHMX 3JIEMEHTOB U pa3BUTHS Hayku W npaktuku. /1. W.
MeHeneeB — y4€HbIN U IPAKIaHUH.

DNEKTPOOTPULIATEIBHOCT XUMUUECKUX 3JIEMEHTOB. XUMHMUYECKas CBSI3b (MOHHAsi, KOBAJIEHTHAas
HOJISIpHAs u KOBAJICHTHAsI HENoJIIpHast). Crenenb OKHCIICHUS.
OKHCIUTENIbHO-BOCCTAHOBUTENbHBIE peakiuu. IIpomecchl OKHUCIIEHHS U BOCCTAHOBIICHUS.
OxucauTenu 1 BOCCTaHOBUTEIIN.

XUMHUECKUH OSKCIEPUMEHT: M3ydyeHHe OOpas3loB BELIECTB METAJUIOB U HEMETAJlIOB;
B3aMMOJEHCTBUE T'MIPOKCHA LIMHKA C PACTBOPAMM KHMCJIOT U IIEN0YEH; IPOBEIECHUE OIBITOB,
WITIOCTPUPYIOIUX IPUMEPBl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEAKIUil (rOpeHue, peakiuuu
Pa3I0KEHUs, COCUHEHMS).

MexnpeameTHbIe CBSI3U

Peanuzanus MeXNnpeaMETHBIX CBSA3€H NP M3YYEHUHM XMMHH B 8 KJIACCE OCYILECTBIISIETCS Yepe3
UCTIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX IMOHATWUH, TaK M TOHSATHHA, SBISIOMIMXCS
CUCTEMHBIMU JJIS1 OTJENBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO0ue ecTecTBEHHO-Hay4HbIE MOHSATHS: HaydyHbIH (DakT, TMIOTE3a, TEOpHs, 3aKOH, aHAIU3,
CHUHTE3, Kiaccu(uKkauusi, MEepUOJUYHOCTh, HAONIOEHHE, SKCIEPUMEHT, MOJCINPOBAHUE,
U3MEpPEHHUE, MOJIEIb, SIBIICHHUE.

®usuka: Marepus, aroM, O3JEKTPOH, IPOTOH, HEUTPOH, HOH, H30TOI, PATAUOAKTHUBHOCTD,
MOJIEKYJIa, IJIEKTPUUYECKUN 3aps]], BEIECTBO, TENO, 00bEM, arperaTHOE COCTOSHUE BEIECTBA,
ra3, pu3nyYecKue BEJIMYNHBI, €IMHULIBI U3MEPEHUs, KOCMOC, TJIaHeThl, 3BE3/1b1, COHIIE.
buonorus: ¢porocuntes, npixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaNbl, TOPHBIE MOPOABI, MOJIE3HbIE HCKOMAeMBbIE,
TOIUINBO, BOJHBIE PECYPCHI.

9 KIIACC

BemiecTBo n XMMHUECKask PEaKIusl.

Ilepunonnueckuil 3akoH. Ilepuoanueckas cucrema xuMudeckux siaeMeHToB [[. M. MeHneneesa.
CrtpoeHue aromMoB. 3aKOHOMEPHOCTH B M3MEHEHMM CBOWCTB XMMHYECKHUX 3JIEMEHTOB IEPBBIX
TPEX NEPUOJIOB, KAINS, KaIbLUs U UX COCITMHEHU B COOTBETCTBHHU C IIOJIO)KEHUEM JJIEMEHTOB B
NEPUOANYECKON CHUCTEME U CTpOeHHEM uX aToMOB. CTpOeHME BEIIeCTBA: BUABI XUMHYECKON
CBA3U. TuIbBl KpUCTAUIMYECKUX PEHIETOK, 3aBUCHMOCTb CBOMCTB BEIIECTBA OT THIIA
KPUCTAJTIMYECKON PEIIETKU U BUIA XUMUYECKOH CBS3H.

Knaccugukaius 1 HOMEHKIaTypa HEOPraHMUECKUX BEIECTB (MEXAYHApOIHAs U TPUBUAIIbHASA).
XVMMHYECKHE CBOMCTBA BEIIECTB, OTHOCSIIMXCSA K PAa3IMYHBIM KjaccaM HEOPraHWYECKUX
COEIMHEHUI, TEHETUUECKAs CBA3b HEOPTaHNYECKUX BEILIECTB.

Knaccudukanus XuMHUYECKMX peaklUuid M0 pa3uyHbIM MpU3HaKaMm (MO0 YHUCIy U COCTaBy
YYaCTBYIOUIMX B pPEaKIUU BEIIECTB, MO TEMJIOBOMY 3(QeKTy, Mo H3MEHEHHIO CTeleHeu
OKHUCJICHUS XMMHUYECKUX DJIEMEHTOB, MO OOpaTUMOCTH, MO YYaCTHIO KaTaiu3aropa). DK30- U
SHI0TEPMUYECKUE PEAKIINH, TEPMOXUMHUYECKUE YPAaBHEHUS.



[Tonsatne o ckopoctu XuUMHYecKoi peakiuu. [loHsarne o0 0OpaTUMBIX U HEOOPATUMBIX
XUMHUYECKUX peakuusax. [IoHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. Ilonsatue o
XUMHYECKOM paBHOBecuU. DakTopbl, BIUAIOIME HA CKOPOCTh XUMHYECKOW pEakUuM U
[10JIO’)KEHNE XUMUYECKOTO PAaBHOBECHSL.

Mexanusm OKHCJIUTEIBHO-BOCCTAHOBUTEIBHBIX peakiuit (97K TPOHHBIH OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHON PEaKIINN).

Teopust 3NEKTPOIUTUYECKON JUCCOUMALMN. OJIEKTPOJUTBI M HEAIEKTPOIuThl. KaTuonsl,
aHUOHBI. MeXaHu3M JHMCCOUMALMM BEUIECTB C PA3IUMYHBIMA BUJAAMH XHMHUYECKOW CBS3H.
Crenenp aucconuanyu. CUIbHBIC U ClIa0ble AIEKTPOJIUTHI.

Peakuiuu wmoHHOro oOMeHa. YCIIOBHUS MPOTEKAaHUS PEAKIMM HOHHOTO OOMEHA, MOJIHBIE U
COKpallEHHbIE MOHHBIE ypaBHEHUs peakuuil. CBONCTBa KHUCJIOT, OCHOBAaHUM U COJEHl B CBETE
IPEJICTaBICHUM 00 3JIEKTPOIMTUYECKON aucconuanuu. KadecTBEeHHblE peakUu Ha HOHBI.
[TonsTHE O THIPONHU3E CONEN.

XUMHYECKUN SKCHEPUMEHT: O3HAKOMJIEHHE C MOJEISAMU KPHUCTAUIMYECKUX PEHIETOK
HEOPraHMYECKUX BEIECTB — METaJUIOB M HeMeTauioB (rpadura U anmasa), CJIOKHBIX BEIIECTB
(xJopuaa HaTpusi); HCCIEAOBAHHME 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW peakuuud OT
BO3JICHCTBUS pa3IMUHbIX (PAKTOPOB; KUCCIEIOBAHUE ANEKTPOMPOBOJAHOCTH PACTBOPOB BEIIECTB,
mpouecca  AMCCOLMAIMM  KUCJIOT, IIejJodyed u  cosned  (BO3MOXKHO — HCIIOJIb30BAHUE
BUJICOMATEPHUAIIOB); MPOBEACHUE ONBITOB, WJUIFOCTPUPYIOLIUX MPU3HAKHU MPOTEKAHMS peakluid
HOHHOTO oOMeHa (oOpa3oBaHME OcCajaKa, BBIIEICHHE Tasza, OOpa3OBaHHE BOBI); OIBITOB,
WUTIOCTPUPYIOIIUX MPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIUI (rOpeHue, peakuuu
pa3joXKeHUsl, COEIUHEHHMs); pacrno3HaBaHHE HEOPraHWYECKUX BEIIECTB C  IOMOIIBIO
KAueCTBEHHBIX PEAKLNN HAa MOHBI;, pEHICHUE IKCIIEPUMEHTAIbHBIX 3a/1a4.

Hemeramibl 1 uX COeIMHEHUS.

OO6mas xapakrepucTuka raaoreHoB. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE CTEIEHU
okucnenus. CTpoeHrne U (GU3NIECKHUEe CBOHCTBA MPOCTHIX BEIIECTB — TaJIOTEHOB. XHUMUYECKHE
CBOIiCTBa Ha mpuMepe Xjopa (B3aUMOJAEWCTBHE C MeTallaM{, HEMeTaJlyIaMH, IIEJI04YaMH).
XmopoBogopoa. ComnsiHas KUCIIOTa, XUMUYECKUE CBOMCTBA, MOJyuyeHue, mpuMeHeHue. Jleiictpue
XJIOpa U XJIOPOBOJOPOJAa Ha OpraHU3M 4ejoBeKa. BakHellue XJIOpUAbl U UX HAaXOXICHHE B
IIPUPOJIE.

OOmass  xapaktepuctuka 31eMeHTOB VIA-rpymmbl.  OcCOOGEHHOCTH  CTpPOEHHs  aTOMOB,
XapaKTEepHBIE CTENIEHU OKUCIICHUS.

Crpoenne u ¢u3nyeckue CBOWCTBA MPOCTHIX BEIIECTB — KHUCIOPOJA M Cepbl. AJUIOTPOIHBIE
MOIUGHUKALMM KHCIOpoJa M cepbl. XUMHUECKue cBoicTBa cepbl. CepoBOJOPOA, CTpPOEHHE,
¢uznyeckue U xumuueckue cporictBa. OKCUABI Cepbl KaK MPEICTaBUTENN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (pU3MYEeCKHe M XMMHYECKHE CBOMCTBa (OOIME KaK MpEICTABUTENs Kiacca
KUCIOT M crneuuduueckre). XUMUYECKHE PEaKIMH, JIeKAIIUEe B OCHOBE MPOMBIIUIEHHOTO
crioco0a mostydeHus: cepHoi KHcIOThl. [Ipumenenne. Conu CEepHOM KHCIOTHI, KaueCTBEHHAs
peakuus Ha cyinbpaT-uoH. HaxoxaeHue cepbl M €€ COelMHEHMH B Mpupoae. XUMHUYECKOe
3arpsiI3HEHUE OKpYXAroLleW Cpelpl COSAMHEHHAMM Cepbl (KUCIOTHBIE NOXKIHW, 3arps3HEHHE
BO3/yXa M BOJOEMOB), CITIOCOOBI €T0 MPEOTBPAIICHHS.

OO0mrast xapakTepucTHKa 371eMeHTOB VA-rpynnbsl. OcOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEepHbIE
CTETNIEHH OKUCIICHHUS.

A30T, pacnpocTpaHeHHe B pUpoje, pu3nyeckue u Xumuueckue cBoiictea. Kpyrosopot azora B
npupose. AMMHUAK, ero (Gpu3nuecKre U XUMUYECKUe CBOMCTBA, ojlydeHue U npuMenenue. Conu
aMMOHMUSI, UX (pU3MYecKkue U XUMHUYECKHEe CBOWCTBa, nmpuMeHeHue. KauecTBeHHas peakuusi Ha
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MOHBI aMMOHHUS1. A30THas KUCIIOTa, €€ moyyeHne, Gu3ndeckue 1 XUMUIeCcKue CBoWCTBa (001Ime
KaK MpeICTaBUTENs Kjacca KUCIOT M cnenuduyeckue). Vcrnonb30BaHHE HUTPATOB U COJEH
aMMOHHUSI B KayeCTBE MUHEPAIbHBIX yIO0OpEeHHH. XHUMHMUYECKOE 3arps3HEHHE OKpYKarolen
CpeZbl COeIMHEHUSIMH a30Ta (KUCIIOTHBIE 0K/, 3arpsiI3HEHUE BO3/1yXa, IOYBHI U BOJIOEMOB).
®docdop, amtorpornubie Moaudukamuu Gocdopa, pusndeckue U XUMHIESCKHE CBOMCTBA. OKCH
dochopa(V) u dochopHas kuciora, (U3HMYECKHE W XHUMHYCCKHE CBOHCTBA, IOJTy4YCHHE.
Hcnons3oBanue ¢pocdaToB B KaueCTBE MUHEPAIbHBIX YA0OPEHUH.

OO6mias  xapaktepuctuka 23jeMeHTOB I[VA-rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTENICHU OKUCIICHHUSI.

VYraepon, auIOTpomHbIE MOAM(HKAINMK, pPAaCOpOCTpaHEHHWE B TpuUpoae, (usmueckue wu
XUMHYecKHe cBoiicTBa. AncopOrus. Kpyrosopor yriepona B mpupoge. OKcuabl yriepojaa, ux
¢u3nueckue M XUMHUYECKHE CBOWMCTBA, MICWCTBHME HA JKUBBIC OPraHU3MBI, TMOJIy4YE€HHE U
NpUMEHEeHHe. DKOJOTMYeCKHe IMpoOJIeMbl, CBA3aHHbIE ¢ okcuaoMm yriepona(lV); rumoresa
100aNbHOTO MOTEIUICHUS KJIMMaTa; MapHUKOBBIM 3QeKT. YronbHas KUCIOTa U €€ CONu, HX
buznyueckne ¥ XMMHUYECKHE CBOMCTBA, MOJIyueHHE U mpuMeHeHHe. KauecTBeHHas peakuus Ha
KapOoHaT-uoHBL. Mcronb30BaHue KapOOHATOB B ObITY, MEAMIIMHE, IPOMBIIUIEHHOCTH U
CEJIbCKOM XO3SIHCTBE.

[TepBoHavasbHbIE MOHATHSI 00 OPraHUYECKUX BELIECTBAX KaK O COCIMHEHUSX yriepoja (MeTaH,
3TaH, ATWJIEH, alleTWJIEH, 3TaHOJI, IJIMIEpPUH, YKCyCHas Kuciora). X cocTaB M XHUMHUYECKOE
ctpoenue. [loHsaTHE 0 OMOJOrMYECKU Ba)KHBIX BEILECTBAX: )KMpax, Oeykax, yrieBojax — M UX
pOIM B JKM3HM 4YeJOBEKa. MarepuaibHOE €IUHCTBO OPTaHUYECKUX W HEOPTaHUYECKUX
COE€IMHEHUI.

Kpemuuii, ero ¢pusznueckue U XuMUYECKUE CBOICTBa, MmoixydeHue u npumeHeHue. CoenuHeHus
KpemHus B npupoje. O0uue npeacrapneHus: o6 okcuae kpemuusi(IV) u kpeMHHEBON KHUCTIOTE.
Cunukarel, HMX HUCHOJIB30BaHHWE B OBITY, MEAMIIMHE, MPOMBIIICHHOCTH. BaxHeiimue
CTPOUTENIbHBIE MaTepHallbl: KepaMuKa, CTEKJIO, IIEMEHT, OeTOoH, xene300eToH. [Ipobrembr
0€30MacHOro MCIOIb30BAHUS CTPOUTEIBHBIX MATEPHAJIOB B TIOBCETHEBHOM JKU3HU.
XVUMHYECKUHN 3KCIIEPUMEHT: U3ydeHHE 00pa3l0B HEOPraHMYECKHX BEIIECTB, CBOWCTB COJSHOU
KHCJIOTHI; TIPOBE/ICHHE Ka4eCTBEHHBIX PEaKIMid Ha XJIOPUA-MOHBI U HAOIIO/IeHNE TTPU3HAKOB UX
NPOTEKAHUS; ONBITHI, OTpaKarolMe (U3UYECKUE U XMMHUYECKHE CBONCTBA TaJOr€HOB M HUX
COEMHEHUH (BO3MOXKHO HCIIOJIb30BaHUE BHJEOMATEpPHAIOB); O3HAKOMIIEHHME C o0Opa3namu
XJIOpUOB (TaJIOTEHUI0B); O3HAKOMIIEHHE ¢ oOpa3lamMu cepbl U €€ COeIMHEHUSIMHU (BO3MOXKHO
UCMOJIb30BaHUE BHJIEOMATEpUANIOB); HAOMIOJEHME Tpolecca OOYIJMBaHMs caxapa IOJ
JeCTBUEM  KOHIEHTPUPOBAHHOW CEpHOW KHUCIOTBHI, H3y4yeHHE XHMHUYECKHX CBOMCTB
pa30aBiIeHHON CEpHOW KHUCIIOTHI, MPOBEACHHE KAYECTBEHHOH peakuuu Ha cyinb(aT-uoH u
HaOJI0/IeHue NpHU3HaKa e€ MPOTEKaHUs; O3HAKOMJIEHHE C (PU3WYECKMMHU CBOMICTBaMM a30Ta,
dochopa W uX coeauHeHUN (BO3MOXKHO HCIIOJIB30BAHKME BHJAEOMAaTEepUaIoB), oOpasmamMu
a30THBIX M (GOCcOpHBIX YAOOpEHMI; MOIydeHHe, coOMpaHUe, paclno3HaBaHUE M H3y4EHUE
CBOICTB aMMHaka; MPOBEJIECHUE KAYeCTBEHHBIX pPEaKIMii Ha HMOH aMMOHHUsA U ¢ocdaT-uoH U
U3y4eHHEe MPU3HAKOB UX MPOTEKaHMs, B3aUMOJICHCTBUE KOHIICHTPUPOBAHHOW a30THOM KUCIIOTHI
¢ Me/Ibl0 (BO3MOXKHO MCIOJIb30BAHUE BUCOMATEPHAIIOB); U3YYE€HUE MOJIENIel KPUCTAIUTMYECKHX
pewméTok anmasa, rpadura, QpyuiepeHa; 03HaKOMIIEHHE C TPOLIECCOM aCOPOLIMU PacTBOPEHHBIX
BEIIECTB AKTHUBUPOBAHHBIM YIJIEM M YCTPONMCTBOM MIPOTHBOrasa; IOJIy4eHHE, COOMpaHHeE,
pacro3HaBaHHe U U3y4YEHUE CBOICTB YIJIEKHCIIOTO ra3a; MPOBEIeHUE KaYeCTBEHHBIX PEeaKINii Ha
KapOOHAT- W CWIMKAT-WOHBI M W3y4YCHHWE TMPH3HAKOB WX IMPOTEKAaHUS; O3HAKOMIICHHE C
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MPOJYKUHUEH CUJIMKATHOW MPOMBIIIJIEHHOCTH; PEIIEHHWE SKCIEPUMEHTAbHBIX 3a7a4 M0 TeMe
«BaxkHenmme HeMeTaluIbl U UX COSIUHEHUSY.

Mertanibl ¥ UX COETUHEHUS.

OO0m1as XxapakTepucTUKa XUMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAHHMM MX TMOJIOKEHUS B
MEPUOIUYECKON cHCcTeMe XUMuYeckux anemeHToB JI. M. MeHneneeBa M CTpOEHHsS aTOMOB.
Crpoenue MeramioB. Mertaminyeckas CBsI3b M METAJUIMYECKAs] KPUCTALIMYECKAs pEHIETKa.
DJIEKTPOXUMUYECKUN pAll HanpsKeHUW MeTaioB. Dusnueckne M XUMHUYECKHE CBOMCTBA
MeTaiyioB. O0mue crocoObl nmoyydeHus MetamwioB. [loHaTre o KOppo3uK MeTalioB, OCHOBHbBIE
crocoObl 3alUThl UX OT Koppo3uu. CmaBbl (CTanb, YYryH, AIOPAJIOMHHHMA, OpoH3a) M HX
MPUMEHEHHUE B OBITY U IPOMBIIIEHHOCTH.

[IlenoyHble METAJUIBL: MOJIOKEHHE B MEPUOJMYECKONM CHCTEME XUMUYECKUX 3nemeHToB [[. .
MengeneeBa; CTpOEHHE HMX aTOMOB; HaxoXJAeHUE B npupone. PU3HMUYECKHE U XHUMUYECKHUE
CBOMCTBa (Ha mpuMepe HaTpus U Kaius). OKCUIbI U THAPOKCUJIBI HATpUs U Kanus. [Ipumenenue
LIEJIOYHBIX METAJIOB U UX COCIUHEHUM.

[[{erouHO3eMeENbHBIE METAJIBI MarHUil M KalbLUM: IOJOKEHHE B IMEPUOJHYECKON CHUCTEME
xuMuueckux 3neMeHToB [[. U. MenneneeBa; cTpoeHHEe MX aTOMOB; HaXOXKIEHUE B IPHUPOJE.
®u3nueckue U XMMHYECKUE CBOMCTBA MarHusl M KajbliMs. BaxkHelnme cOeIMHEHHS KalbLUs
(oxcua, ruapokcu, cosn). JKECTKOCTh BOJBI U CIIOCOOBI €€ yCTpaHEHH .

ANIOMUHUH: TOJNOXEHUE B IEPUOJUYECKON CHUCTEME XMMHMUYecKux anemeHroB J[. MU.
MenpeneeBa; CTpOCHUE aTOMa; HaAXOXKJICHUE B npupoje. Pu3nueckue U XUMUYECKHE CBOMCTBA
aTrOMUHUS. AM(OTEpHBIE CBOWCTBA OKCUIA U THIPOKCH/IA AITFOMUHHUS.

Kene3o: nmonoxeHue B NEPUOJUYECKON cUCTeMEe XUMHUeckux 3iemeHToB [[. M. Menneneena;
CTPOCHHME aToMa; HaxoxkJaeHue B mnpupoje. dusznyeckue M XUMHUYECKHE CBOMCTBA JKeje3a.
Oxkcunpl, runpokcuasl u conu xxenesa(ll) u sxenesa(Ill), ux coctas, CBONCTBA U MOTYYECHHUE.
XUMUYECKUN HKCHEPUMEHT: O3HaKOMJIEHHE ¢ o0pa3llaMd METaJNIOB M CIUIaBOB, UX
(U3MYECKUMH CBOMCTBAMM, H3yYEHHUE PE3YJbTATOB KOPPO3UU METALIOB  (BO3MOXKHO
WCIIOJIb30BAaHUE BUJIEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJIEHCTBUS OKCHJIa KAJIbLIMSI U HATPUS
C BOJIOM (BO3MO’KHO UCITOJIb30BAHKME BUICOMATEPHATIOB); UCCIIEIOBAHUE CBOMCTB XKECTKOM BOJIBIL;
mpoiiecca TOpPEHHUsl >Kele3a B KHUCIOpojae (BO3MOXKHO MCIOJIb30BAaHUE BHJIEOMATEPHAIIOB);
MPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEaKIIMii Ha NOHBI (MarHus, KalbIus, ATFOMUHHS, [IMHKA,
xkene3a(ll) u sxenmesa(Ill), memu(Il)); HabGmrogeHwe u omHMcaHUWE MPOIECCOB OKpAIIMBAHUS
IUIAMEHU HOHAMU HATPHsl, Kaluus M Kaublus (BO3MOXKHO HCIOJIB30BaHUE BHIEOMATEPUANIOB);
uccienoBanre aM(OTEPHBIX CBOMCTB THAPOKCHAA aTIOMUHUS M THAPOKCUAA IMHKA; pEIIeHUe
AKCIIEPUMEHTANIbHBIX 33/a4 110 TeMe «BaxxHelme MeTaibl U UX COSAMHEHUS».

XHUMHS ¥ OKpYXKarolas cpena.

HoBsie maTepuansl u TexHonoruu. BemectBa u Marepralibl B TOBCEIHEBHOW JKM3HU YEIIOBEKA.
Xumusi 1 3710poBhe. be3zonacHoe MCmoyib30BaHWE BEHIECTB M XMMHUYECKHX PEAKIUid B OBITY.
[lepBas moMoOIIF TpPU XUMHYECKHX OXOrax U OTpaBieHUsX. OCHOBBI HIKOJIOTUYECKOM
rPaMOTHOCTH. XHMMHYECKOE 3arpsi3HEHUE OKpYKarolleil cpeapl (MpenenbHas IOMyCcTUMast
koH1eHTpanus Bemiects — [1/IK). Pons XxuMuu B penieHuu 3K0I0THIECKUX MTPOOIIEM.
[TpupoaHble HWCTOYHHUKH YTIIEBOAOPOJOB (Yroyib, MPUPOAHBIN Ta3, HedTh), MPOAYKTHI HX
nepepaboTKU, UX POJIb B OBITY U MPOMBIITUIEHHOCTH.

XUMHUYECKUN DKCIEPUMEHT: H3ydeHHe oOpaslloB MaTepHaoB (CTEKJIO, CILJIaBbl METaJlIOB,
MOJIMMEPHBIE MaTEPHUAIIHI).

MexnpenMeTHbIE CBS3U.
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Peanu3zanus MeXnpeaMeTHBIX CBA3E€HW NMPU M3YYEHMHM XMMHMH B 9 Kilacce OCYIECTBIISIETCS YEPE3
HUCIIOJB30BaHUC KakK 06L[II/IX CCTCTBCHHO-HAYYHBIX HOHHTHﬁ, TaKk H HOHHTHﬁ, ABJIAOIITUXCA
CUCTCMHBIMH JJId OTACIIbHBIX NPCAMCTOB €CTCCTBCHHO-HAYYHOI'O TUKJIA.

OO0mue ecTeCTBEHHO-HAyYHBIC IMOHSTHS: HAy4YHBIM (PaKT, TUIOTE3a, 3aKOH, TCOPHS, aHAIMU3,
CHHTE3, KJacCH(UKAIMA, NEPHOIUYHOCTh, HAONIOACHHE, HKCIEPUMEHT, MOJCIHPOBAHUE,
U3MEpeHHe, MOJelNb, SBJCHHE, IApHUKOBBIA 3(dekT, TexHomorus, martepuansl. Dusmnka:
MaTrepHs, aroM, JJIEKTPOH, IMPOTOH, HEHTPOH, HMOH, H30TOI, PAJMOAKTHBHOCTH, MOJICKYJa,
JNIEKTPUYECKUI  3apsijl, IPOBOJHHUKH, IOJYIPOBOIHUKH, JUDJICKTPUKH, (OTOIICMEHT,
WHJHMKATOp, BELIECTBO, TeJI0, O0BEM, arperaTHoe COCTOSIHME BELIECTBa, Ta3, pacTBOP,
pacTBOpUMOCTb, KPUCTAJLIIMYCCKAsA peméTKa, CIIJIaBBbI, (1)I/I3I/I‘ICCKI/IC BCJIMYHHBI, CAWHUIIbBI
U3MEpEeHHUs, KOCMHUYECKOE IPOCTPAHCTBO, TUIAHEThI, 3BE31b1, COITHIIE.

Buonorusi: ¢orocuntes, npixanue, Ouocdepa, dSKOCHCTEMA, MHHEpAIbHBIE yI0OpEHUS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, MUTATCIIbHBIC BECIICCTBA.

[eorpadust: atmocdepa, runpochepa, MHUHEpabl, TOPHBIE HOPOJBI, MOJE3HBIC HCKOMAEMbIE,
TOILTUBO, BOJJHBIC PECYPCHI.

3. TemaTH4yeckoe MJIAHUPOBAHUE.

8 knacc
No HazBanwue teMsl pa3nena KonuyectBo yacos
paszznena
/1
1 Baejenue. 6
2 ATOMBI XMMHUYECKUX 3JIEMEHTOB. 10
3 [IpocThie BemnecTna . 6
4 CoeqnHeHNsT XUMUYECKUX DJIEMEHTOB. 11
5 V3MeHeHns, TPOUCXOISIINE C BEIISCTBAMH. 16
6 PactBopenue. PactBopsl. Peakiiuu noHHoro ooMeHa 19
¥ OKHCJIMTEIbHO-BOCCTAHOBUTEIIHHBIC PEAKIIHH.
9 knace
No HazBanwue TeMsbl pa3nena KomnmnuectBo yacos
paszznena
/1
1 OO61as XapakTepUCTUKa XUMUYECKUX AJIEMEHTOB U 8
XUMHUYECKHUX PEeaKITHi
2 MeTtayiisl 19
3 Hemerannsl 25
4 KpaTkue cBeeHust 06 OpraHM4eCcKUX COeTMHEHUSIX 3
5 O06o0011eHMe 3HaHUH IO XUMUU 32 KypC OCHOBHOM 13
TITKOJTBI.

13




