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MNOACHUTEJBHASA 3AIINCKA

Pabouas mporpamMma no yueOHOMY MpEeIMETY «XHUMHS» I 8 Kilacca COCTaBJI€HAa B COOTBETCTBUU C TPEOOBAHUSIMM:
1. ®enpepanbHOro 3akona ot 29.12.2012r. Ne 273-d3 «O6 obpazoanuu B Poccutickoit deneparmmmy.
2. ®denmepanbHOTO TOCYAAPCTBEHHOTO 00pA30BATENLHOTO CTAaHAApTa OCHOBHOTO obOmiero obpaszoBanus ([Ipmkaz MuHOOpHayKH

Poccum ot 17.12.2010 Ne 1897

3. Ilpuxaza MunucrepctBa npocsemienus Poccuiickoin @epepanuu oT 18.05.2023 Ne 370 "OO6 yrBepxknenun (enepanbHOM
00pa3oBaTesbHON MPOrpaMMbl OCHOBHOTO 0011Iero oOpa3oBaHus"
4.  OcHOBHOI 00pa3oBaTeIbHON MporpaMMbl OCHOBHOTO 00111eT0 00pazoBanust MbOY Muzenckoit CIHI Ne 1

[Iporpamma 1Mo XMMUHU Ha YPOBHE OCHOBHOI'O OOIIIET0 0Opa30BaHUs COCTABJICHA HA OCHOBE TPEOOBAHUM K pe3ybTaTaM OCBOCHUS
OCHOBHOH 00pa3oBaTeIbHOM IMPOTpaMMbl OCHOBHOTO oOImIero obpazoBanusi, mpeacTaBieHHpIx B @PI'OC OOO, a Takke Ha OCHOBE
dbenepanpHOoll paboueld MporpaMMbl BOCHHUTAHUS U € YYETOM KOHICHIMM TPENoJiaBaHus y4eOHOro mpeamera «XuUMHUS» B
o0pa3zoBaTeNbHBIX opranu3aiusiax Poccuiickoit deneparuu.

[Iporpamma mo XxuMuM JA€T MPEACTaBICHUE O LEJIX, OOIel cTpaTeruu OOy4eHUs, BOCIIUTAHUS M PA3BUTHUS OOyYArOUIUXCS
cpeACTBaMHM y4eOHOTro MpeaMeTa, YCTaHaBIMBACT 00s13aTe€lIbHOE MPEAMETHOE COAEpKaHUE, MPeayCMaTPUBACT paclpeesieHue ero mo
KJaccaM M CTPYKTYPHUPOBAHME MO paszfeiiaM M TeMaM IPOrpaMMbl MO XHWMHH, ONPEICISIET KOJUYECTBEHHBIE M KayE€CTBEHHBIC
XapAKTEPUCTUKU  COACPKAHUSA, PEKOMEHIYEMYIO0 IOCJIEA0BATEIbHOCTh M3YUYCHUS XHUMHUH C YYETOM MEKIOPEIMETHBIX U
BHYTPHUIIPEIMETHBIX CBSI3EH, JIOTUKM Y4EOHOTO MpOIlecca, BO3PACTHBIX OCOOCHHOCTEH OOydYarolUXCs, OMPEAesieT BO3MOXHOCTH
npeaMera i peaiu3aluu TpeOoBaHUM K pe3yjbTaTaM OCBOCHUSI OCHOBHOM 00pa3oBaTeNIbHOW MporpaMMbl HA YPOBHE OCHOBHOTO
00111eT0 00pa30BaHuUsl, a TaKKe TPeOOBAHUH K pe3ysibTaTaM 00yUeHHsS] XUMUU Ha YPOBHE 1ieJiel U3ydeHUs MTPeIMeTa U OCHOBHBIX BUIOB
y4eOHO-IT03HABATEIIFHOM JICITEIHHOCTH 00YYaIOIIEerocs 10 OCBOCHUIO YU4eOHOTO COACP KaHUSI.

3HaHWE XUMHUHU CIIY>)KHUT OCHOBOW i (DOPMHPOBAHUS MHUPOBO33PEHHUS OOYYAIOIIETOCS, €r0 MPEACTABICHHN O MaTepuaIbHOM
€UHCTBE MHUpPA, BAXHYIO POJIb UTPaOT (HOpPMUPYEMbIE XUMHUEH MPECTABICHUS O B3aUMOIPEBPAIICHUSX YHEPTHU U 00 IBOIIOLUU
BEILIECTB B MPUPOJIE, O MyTAX PEIICHUs TI00ATbHBIX MPOOJEM YCTOMUYMBOTO PA3BUTHS YEJIOBEUECTBA — CHIPhEBOM, IHEPrETUUECKOM,
MUIIEBON M SKOJIOTHYECKON O€30IMacHOCTH, MPOOJIEM 3IpaBOOXPAHEHUS.

N3ydeHne xumuu:

CIIOCOOCTBYET peaju3alii BO3MOXKHOCTEH 11 camMopasBUTHS W (POpMUpOBAHUS KyJIbTYpbl JIMYHOCTH, €€ oOmed wu
(GyHKIIMOHATBHON TPAMOTHOCTH;



BHOCHUT BKJIJl B (JOPMUPOBAHUE MBIIIICHUS U TBOPUECKUX CTIOCOOHOCTEH 00YUaIOMINUXCsl, HABBIKOB UX CAMOCTOSTEIHHOU YIeOHOU
JEATEIIbBHOCTH, SKCIEPUMEHTAJIbHBIX M MCCICAOBATEIbCKMX YMEHHM, HEOOXOJMMBIX KaK B IIOBCEJIHEBHOM JKU3HM, TaK U B
npodheCCUOHAIBHON JIeATEIbHOCTH;

3HAKOMHT CO CHelNU(PUKON HAyYHOTO MBIIUICHHS, 3aKJIa/IbIBA€T OCHOBHI II€JIOCTHOTO B3IJISa HA €IMHCTBO MPUPOJLI U YESJIOBEKA,
SIBJISICTCS] OTBETCTBEHHBIM 3TaIrioM B ((OPMUPOBAHUH €CTECTBEHHO-HAYYHOU IPAMOTHOCTH O0yUJarOIINXCS;

CrocoOCTBYET (HOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-HAYYHBIM 3HAHUWSAM, K TPHUPOJE, K YEIIOBEKY, BHOCUT
CBOM BKJIaJ] B 9KOJIOTHUYECKOE 00pa3oBaHNE 00yUarOITUXCHI.

JlaHHBIC HampaBjIeHUS B 00YYEHUM XUMHUHU OOECIeUUBAIOTCS Crelu(PUKoOn copepkaHus y4eOHOTO MpeaMeTa, KOTOPHIN SIBISETCS
MeJarorMuecKy aJalTUPOBAHHBIM OTpaXKeHHeM 0a30BOM HAYKU XMMHH Ha ONPE/ICIEHHOM 3Tare €€ pa3BUTHS.

Kypc xumuum Ha ypoBHE OCHOBHOIO 0OIler0 0Opa3oBaHHMsI OPUEHTHUPOBAH HA OCBOCHUE OOYYAIONIUMUCS CHUCTEMBI
MEPBOHAYAJIBHBIX TMOHSATUA XUMHH, OCHOB HEOPTaHWYECKOM XMMHHM U HEKOTOPBIX OTAECIBHBIX 3HAYUMBIX MOHATHH OPraHUYECKOH
XUMUU.

CtpykTypa coaepKaHus IIporpaMMbl MO0 XUMHUHU C(OpMHpPOBaHA Ha OCHOBE CHCTEMHOTO mojaxoja kK €€ m3ydeHuro. CojepikaHue
CKJIQJIBIBACTCSl U3 CUCTEMBbI MOHITUH O XMMHUYECKOM 3JIEMEHTE U BEIIECTBE M CUCTEMbl MOHATUM O XUMHUYECKoW peakiuu. O6e »Tu
CHUCTEMBI CTPYKTYPHO OPraHU30BAHBI MO MPUHLHIY MOCIEAOBATEIBHOTO PAa3BUTHUSI 3HAHUN HA OCHOBE TEOPETUUECKHUX MPEICTABICHUN
pPa3HOTO YPOBHH:

— aTOMHO--MOJIEKYJISIPHOTO YUYE€HUS KaK OCHOBBI BCEI0 €CTECTBO3HAHUS;

— Ilepuoanyeckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YUYCHHS O CTPOEHHHU aTOMa U XUMHUYECKOH CBS3H;

— IIpeACTaBICHUM 00 ANEKTPOJIUTHIYECKON JUCCOIMALIMY BEIIECTB B paCTBOPAX.

TeopeTudeckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE JMIUPUYECKH TOJYYEHHBIX U OCMBICICHHBIX (DaKTOB, Pa3BUBAIOTCS
MOCJICI0OBATEILHO OT OJHOTO YPOBHS K JIPYrOMY, BBINONHSSA (YHKIIMHA OOBSICHEHWUS W IPOTHO3UPOBAHHUS CBOWMCTB, CTPOCHHS H
BO3MOYKHOCTEM MTPAKTUUYECKOTO MPUMEHEHUS U MIOJIYUYCHUS U3y4aeMbIX BEIIECTB.

OcBoeHHEe mporpaMMbl MO XUMHH CIOCOOCTBYET (DOPMHUPOBAHUIO MPEACTABICHUS O XUMHUYECKOM COCTABJISIONICH Hay4dyHOU
KapTUHBI MHUpa B JIOTUKE €€ CUCTEMHOW MNPUPOJIbl, LIECHHOCTHOTO OTHOUICHHMS K HAayYHOMY 3HAHUIO M METOJaM IMO3HAHUS B HAYKE.
W3yyenne XuMUM IPOUCXOIUT C TIPUBJICYCHUEM 3HAHUN U3 paHEe U3yUYCHHBIX YUEOHBIX IpeIMeToB: « OKpyKaronuii Mup», «bruonorusi.
5—7 knacch» u «Pu3uKa. 7 Kjaacey.

[Ipy wu3ydeHUHM XUMUM TMPOUCXOAUT (HOPMUPOBAHHE 3HAHWA OCHOB XHMHUYECKOW HAyKH Kak o00JacTH COBPEMEHHOTO
€CTEeCTBO3HAHUSI, MPAKTUYECKON IEATENbHOCTU YeJIOBeKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJIbTYpbl. 3ajaya y4eOHOTO
npeaMera COCTOMT B (DOPMHUPOBAHMM CHUCTEMbl XUMHYECKUX 3HAHUM — BaXXHEUIIUX (PAKTOB, MOHSATUN, 3aKOHOB M TEOPETHYECKUX



MOJIO’KEHUH, TOCTYIMHBIX 0000IIEHUI MUPOBO33PEHUYECKOTO XapaKTepa, A3blKa HAyKH, B MPUOOLIEHUH K HAYYHBIM METOJaM MO3HAHUS
IpU U3YYEHUH BEIIECTB U XUMUYECKUX peaklui, B (GOPMUPOBAHUU U PA3BUTUHU [TO3HABATENIbHBIX YMEHUI U UX IPUMEHEHUH B YUEOHO-
NO3HABATEJIIbHOM M y4eOHO-MCCIEN0BAaTENbCKON JIEATENbHOCTH, OCBOCHMM IpaBWil O€30IaCHOr0 OOpalleHHs C BEIIECTBAMU B
IIOBCEHEBHOM KU3HU.

[Tpu u3ydyeHnn XMMHUH Ha yPOBHE OCHOBHOTO 00111ero 00pa30BaHUs BaKHOE 3HAUCHUE MPUOOPENN TaKue IIed, KakK:

— (OopMUPOBAaHUE UHTEJUIEKTYaJbHO Pa3BUTOM JIMYHOCTH, FTOTOBOM K CaM00Opa3oBaHUIO, COTPYAHUUYECTBY, CaMOCTOSITEIBHOMY
NPUHATHUIO PELICHMI, CIOCOOHOM aAanTHPOBATHCA K OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HH;

— HaIpaBJICHHOCTh OOY4YEHHMs] Ha CHCTEMATUYECKOE MPUOOILIEHHE OO0y4yarommxcsd K CaMOCTOSITENIbHOM IO3HaBaTENIbHOM
JEeSTEIbBHOCTH, HAyYHBIM METO/1aM NO3HaHMs, (POPMHUPYIOIIUM MOTHBAIIMIO M PA3BUTHE CIOCOOHOCTEN K XUMHUU;

— o0ecrniedyeHne yciIoBHil, CIOCOOCTBYIOIUX MPUOOPETEHUIO O0YUYAIOUIMMHUCS OIbITa Pa3HOOOpPa3HON AESITENbHOCTH, TO3HAHUS U
CaMOIIO3HAHUs, KIIIOUYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETCHLIMH), HMMEIOLIMX YHHBEPCAJIbHOE 3HAYEHHE I DPA3IUYHBIX BHJIOB
NEeSATEIbHOCTH;

— (hopmupoBaHue 001Iel PyHKIIMOHAIBHON U €CTECTBEHHO-HAYUYHON TPAaMOTHOCTH, B TOM YUCJIE YMEHUN OOBSACHATH U OLICHUBATh
SIBJICHUS] OKPY>KAIOILIEr0 MUPa, UCIOJIb3YSl 3HAHUS U OIIBIT, IOJIyY€HHBIE IPU U3YUYEHUU XUMUHU, IPUMEHATh UX [P PELICHUN IPOOIIEM B
ITIOBCETHEBHOM KU3HU U TPYAOBOM AECATEIBLHOCTH;

— (opMupoBaHHE Y 00yYarOMIMXCS T'YMaHUCTUYECKUX OTHOILIEHUH, MOHUMAHUS LEHHOCTU XUMHYECKHX 3HAHWM JJIsl BBIPaOOTKU
AKOJIOTMYECKH 11eJ1eCO00Pa3HOro MOBEACHUS B ObITY U TPYAOBOM JIEATEILHOCTH B LIEJIAX COXPAHEHUSI CBOETO 37I0POBBS U OKpYKaroLIEeh
IIPUPOTHON CPENIbI;

— pa3BUTHE MOTHBAIMM K OOYYEHHUIO, CIOCOOHOCTEM K CaMOKOHTPOJIIO M CaMOBOCIHUTAHUIO HA OCHOBE YCBOCHMS
00111e4YeI0BEYECKUX IEHHOCTEM, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPO(UIIA U HANTPaBIECHHOCTH JalbHENIIEro 00y4eHus.

OO111ee YMCI0 YacoB, OTBEAEHHBIX JIJISl U3YYEHUS! XMMHUHU Ha YPOBHE OCHOBHOTO OOHIEro oOpa3oBaHMs, COCTABIIAET B 8 Kiacce —
102 ygaca (3 yaca B HEJIEINIO).

Iliianupyembie pe3yabTaThl 0CBOCHHUS NMPOrPaMMBbI 10 XUMHMH HA YPOBHE OCHOBHOIO 00111er0 00pa3oBaHus
JIMYHOCTHBIE Pe3yabTAThI

JIM4HOCTHBIC pPe3yjibTaTbl OCBOCHUA IIPOTPAMMbI OCHOBHOTI'O O6IIICFO O6paSOBaHI/I5{ JOCTUTI'aOTCA B XOJC O6yquI/I$I XHUMHHU B
CAUHCTBC yqe6H0ﬁ U BOCIMTATEIbHOU ACATCIIBHOCT B COOTBETCTBUU C TpPpAaAUIINOHHBIMU pOCCI/II\/’ICKI/IMI/I COLMOKYJIbTYPHBIMU U
AYXOBHO-HPABCTBCHHBIMU LCHHOCTAMU, IMPUHATBIMH B 06IHCCTB€ npaBujiaMu M HOPpMaMM ITOBCACHUA U CHOCO6CTBYIOT Imponeccam
CaMOITIO3HaHUA, CAaMOPAa3BUTUA U COLUATIN3AlIUN O6yan-OHII/IXC$I.



JIMYHOCTHBIE pE3yNbTAaThl OTPAXAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS CHCTEMOM MMO3UTUBHBIX IIEHHOCTHBIX
OpHMEHTAIINI U PACIIUPEHUE OTIbITA IEATEIHHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YACTH:

1) naTpuoTHYECKOTO BOCTIMTAHUSI:

[IEHHOCTHOTO OTHOIIEHUS K OTEUYECTBEHHOMY KYJIbTYPHOMY, MCTOPHYECKOMY M HAYYHOMY HACIEAMIO, MOHUMAHHUS 3HAYCHUS
XUMHUYECKON HAYKH B JKU3HH COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BIAJAECTh JOCTOBEPHON MH(pOpMAIUEl O MepeIOBhIX JOCTHKCHUX
U OTKPBITUSX MUPOBOM U OTE€UECTBEHHOW XMMUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTpOHUCTBE MHUpa U OOIIECTBA;

2) TPa’KIAHCKOT0 BOCTIMTAHMA:

MPEACTABICHUS] O COLMAIBHBIX HOpPMax U TMpaBUJiaX MEXKIMYHOCTHBIX OTHOIIEHUHA B KOJUIEKTUBE, KOMMYHHUKATHUBHOMN
KOMIIETEHTHOCTH B OOIIIECTBEHHO IMOJIE3HOM, Y4eOHO-UCCIeA0BATEIbCKOM, TBOPUECKON U APYTUX BHUJIAX JACSITEIBHOCTH, TOTOBHOCTH K
pPa3HOOOpa3HOW COBMECTHOM JESITENBHOCTH IIPU BBIIOJHEHUU YYEOHBIX, ITO3HABATENIbHBIX 3a/lad, BbBIIOJHEHUN XHUMUYECKUX
HKCIIEPUMEHTOB, CO3JaHUM Y4YEOHBIX IPOEKTOB, CTPEMJEHHS K B3aUMOIOHMMAHHMIO M B3aUMOIIOMOILIM B IMpOIECCE 3TOW yuyeOHOU
JIeSITEIbHOCTH, TOTOBHOCTH OILIEHWBATH CBOE MOBEJCHUE U MOCTYIKH CBOMX TOBAPHUIIECH C MO3UIIMH HPABCTBEHHBIX M MPABOBBIX HOPM C
Y4ETOM OCO3HAHUS MOCIEACTBUM OCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHUS:

MHUPOBO33PEHUYECKUE MPECTABICHUS O BEIIECTBE W XMMHUYECKON PEAKIH, COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAYKH U COCTABIIAIOIINE OCHOBY JIJIsl MOHMMAHUS CYIITHOCTH HAyYHOH KapTHUHBI MHUpPA, IPEICTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTAX
Pa3BUTHUS MIPHUPOJIbI, B3AUMOCBSI3SX UEJIOBEKa C MPUPOJAHON CPEIOii, O POJIM XUMHUU B TIO3HAHUN ATHX 3aKOHOMEPHOCTEI;

MO3HABaTENbHbIE MOTHWBBI, HANpaBJICHHbIE Ha TIOJyYEHHWE HOBBIX 3HAHUM MO XHUMHH, HEOOXOAUMBIC [JIsI OOBSICHEHHS
HaOJII0JJaeMBIX TPOLIECCOB U SIBJICHUM, MO3HABATEIbHOM, MH(POPMAIMOHHON M YWUTATENbCKOW KYyJIbTYypbl, B TOM 4YHCII€ HAaBBIKOB
CaMOCTOSITENIbHOM  paboOThl € Y4YEOHBIMH TEKCTaMM, CHPABOYHOW JIMTEpPATypoOd, JOCTYNHBIMM TEXHMUECKUMHU CpPEICTBAMHU
MH(POPMAILIMOHHBIX TEXHOJIOTH;

UHTEpeC K OOY4YeHHIO M TO3HAHMIO, JII0OO3HATENbHOCTb, FOTOBHOCTh M CIIOCOOHOCTh K CaMO0Opa3oBaHUIO, MPOEKTHOW U
UCCIIEIOBATENbCKOM 1€ATEIbHOCTH, K OCO3HAHHOMY BBIOOpPY HANPABICHHOCTH U YPOBHS 00yU€HHUs B JaJIbHEHIIEM;

4) ¢popMUPOBaHUS KYJbTYPHI 310POBb:

OCO3HaHUE IIEHHOCTH KU3HHU, OTBETCTBEHHOI'O OTHOILIEHHS K CBOEMY 3/10POBBIO, YCTAHOBKHU Ha 3/I0POBbIN 00pa3 KU3HHU, OCO3HAHUE
MOCJIEICTBUA U HENPUATHE BPEIHBIX MPUBBIYEK (YMOTPEOJICHUs aJIKOroJi, HAPKOTHUKOB, KypeHHUs), HEOOXOAMMOCTU COOJIIOICHHUS
IpaBHJI OE30MMACHOCTH NP OOPAIICHUH ¢ XMMUYECKUMU BEIIECTBAMHU B OBITY U PEaIbHOM JKU3HH;

5) Tpy/10BOT0 BOCIIHTAHUSI:

MHTEpEeC K MPAKTHUYECKOMY HM3y4eHMIO mpodeccuil U TpyAa pazMyHOrO poja, YBaXKEHHE K TPYIy MU pe3yibTaraMm TPYJIOBON
JESTEIbHOCTH, B TOM YHCJIE HAa OCHOBE NPUMEHEHHUS NPEIMETHBIX 3HAHUM 1O XHMHH, OCO3HAHHBIH BBIOOp WHIAMBUAYyAIbHON
TPACKTOPUH TMPOJOJKEHHSI 00pa30BaHUsl C YYETOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX MHTEPECOB H
NOTPEOHOCTEH, yCremHo MmpodeccnoHaNbHON IEATENbHOCTH U Pa3BUTUS HEOOXOIUMBIX YMEHHUH, TOTOBHOCTH aJalTHPOBATHCS B
npodeccuoHaNbHOM Cpenie;



6) 3K0JI0rHYecKOro BOCIIUTAHUS

IKOJIOTUYECKH 11€TIECO00pa3HOE OTHOIICHNUE K MPUPOJE KaK UCTOYHUKY KU3HU Ha 3eMJie, OCHOBE €€ CYIIeCTBOBAHUSA, TOHUMAHHE
[IEHHOCTU 3/I0pOBOr0 M 0Oe30macHoro odpasza >KM3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (DHM3HUECKOMY M TCHXHYECKOMY
3JI0POBbIO, OCO3HAHHME LIEHHOCTU COOJIIOJIEHUs MpaBUjl O€30MaCHOr0 MOBEJIEHUS MPU padOTe C BEIIECTBAMHU, a TAKXKE B CUTYalHSX,
YTPOXKAOIINX 3I0POBbIO U )KU3HU JIOEH;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUS, MOJIydaeMmble MPU HU3YYEHUUW XUMUHU, IS PEIICHUs] 3aJad, CBS3aHHBIX C OKpYKAIOIICH
MPUPOIHON CPENIOH, ISl IOBBIILIEHUS YPOBHS 9KOJOTUYECKON KYJIbTYpPbl, OCO3HAHUS II100aJTbHOTO XapaKkTepa dKOJIOTHUECKUX MpoodiieM
U IyTeH UX pelIeHus MOCPEJICTBOM METOJI0B XUMUHM, YKOJIOTMUECKOTO MBIILICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B MTO3HABATEIbHOM,
KOMMYHUKATHUBHOM u COLIMAJIbHOM MpPaKTUKeE.

METANPEAMETHLIC PE3YJIbTAThI

B cocraBe MeranpeaMETHBIX PE3yJIbTaTOB BBLACIAIOT 3HAYUMbIE IS (DPOPMUPOBAHUS MHUPOBO33PEHHUS OOUIEHAYYHBIE MOHSITHUS
(3aKOH, TeopwHsl, IPHUHIIMI, TUIIOTE3a, (PaKT, CUCTEMA, MPOLECC, HKCIEPUMEHT U JPYroe.), KOTOPhIE MCIOJIb3YIOTCS B €CTECTBEHHO-
HAy4YHbIX YYEOHBIX IpPEIMETaX M IO3BOJSIOT HA OCHOBE 3HAHUW U3 3THX NPEeIMETOB (OPMUPOBATH MPEACTABICHHE O LETOCTHOU
HAay4YHOM KapTWHE MHpa, U YHUBEpCAIbHbIE Yy4eOHbIE IEHCTBUA (IIO3HABATENIbHBIC, KOMMYHUKATHUBHBIC, PErYJSTUBHBIE), KOTOPHIE
o0ecreunBaroT GOPMUPOBAHNE TOTOBHOCTH K CAMOCTOATEIbHOMY IJIAHUPOBAHUIO U OCYILIECTBIECHUIO YUEOHOU AESATEIbHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe AeiiCTBHS

ba3oBble Jiornyeckue JaeicTByuA:

YMEHHUS HCIIOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUJICHUS TPU OCBOCHWUU 3HAHWM: PACKPBIBATH CMBICI XHUMHYECKUX TMOHATUH
(BBIACIIATH UX XapaKTEPHBIC MTPU3HAKH, YCTAHABINBATH B3aUMOCBS3b C APYTUMHU MOHSATHUSIMH), HCTIOJIB30BATh MOHSATHS ISl OOBSICHCHHS
OT/ICJIPHBIX (PAKTOB M SBJICHUH, BBIOMPATh OCHOBAHUS U KPUTEPHUU JIJIS KJIaCCU(PUKAIIMN XUMUYECKUX BEIIECTB U XUMHUCCKUX PEaKITUH,
yCTaHaBJIMBATh MPUYUHHO-CJICJACTBCHHBIC CBS3M MEXKTY OOBCKTAMH HM3YYCHHUS, CTPOUTH JIOTUYECKHE PACCYXKICHHS (MHIYKTUBHBIC,
JeTyKTUBHBIE, 10 aHAJIOTUH ), J1€J1aTh BBIBOJIbI U 3aKJIIOUCHHUS;

yMEHHUE TPUMEHSTh B MPOIECCe MO3HAHUS MOHATUS (NIPEAMETHbIE U METalpeIMETHbIC), CUMBOJIMYECKHUE (3HAKOBBIC) MOJICIH,
UCIIOJIb3YEeMbI€ B XUMUH, TPEOOPA30BBIBATH MIUPOKO MPUMEHSEMbIC B XUMHUH MOJICIBHBIC TIPEICTABICHUS — XUMUYECKUM 3HAK (CUMBOJI
aJIeMEHTa), XUMHUecKas (opMyJia U ypaBHEHUE XUMHUUECKON peakiluu — MpU PEIICHUH Y4eOHO-TI03HABATEIbHBIX 3a/1a4, ¢ Y4ETOM 3TUX
MOJIEIBHBIX MPEJCTABICHUN BBISBISATh U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKU M3Y4aeMbIX 00OBEKTOB — XUMHUECKUX BEIIECTB U
XUMHUUYECKUX PEaKIUi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, TPUIMHHO-CJIEJACTBEHHBIC CBSI3U U MPOTUBOPEUHUS B M3yUaeMbIX Mpolieccax
U SIBJIICHUSX.

ba3zoBble uccienoBarebCKue JAeiicTBHA.



YMEHHE HCIOJIb30BaTh IOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA I[IO3HAHUS, a TaKke B KAueCTBE OCHOBBI s
dbopMHUpPOBaHUS TUTIOTE3BI TTO TTPOBEPKE MPABIIIBHOCTH BBHICKA3bIBAEMBIX CYKICHUI;

MPUOOPETEHUE OIbITa 10 TUIAHWPOBAHUIO, OPTaHM3AIMN M TPOBEICHUI0 YUYCHUYECKUX DKCIIEPUMEHTOB, YMEHHE HAOII0IaTh 3a
XOJIOM TIpOIECCa, CaMOCTOSITENIbHO MPOTHO3UPOBATh €r0 pe3ynibTar, (popMyiaupoBaTh 0000IIEHHS M BBIBOJABI IO pe3yjibTaTaMm
IPOBEIEHHOIO ONBITA, UCCIETOBAHMS, COCTABIATh OTUET O MPOAEIAHHON padoTe.

Pa6ora ¢ undpopmanmeii:

yMEHUE BbIOUpATh, AHAIU3UPOBATh U MHTEPIPETUPOBATH UHPOPMAIIUIO PA3TUYHBIX BUAOB U (OPM MPEACTABICHHUS, MTOJTYIaEMYIO
U3 pa3HbIX UCTOYHHUKOB (HAYYHO-TIOIMYJISIpHAS JUTEpaTypa XMUMHUUYECKOro COJAEprKaHus, CIpaBOYHbIE MOcoous, pecypcbl MHTepHeTa),
KPUTHUYECKU OIIEHUBATH MPOTHUBOPEUUBYIO U HEJOCTOBEPHYIO HH(OPMAIIHIO;

yMEHHUE MPUMEHATHh Pa3IUYHbIe METOJbI W 3alpochl NPH TOWCKE W OTOOpe HH(OpMAIMK U COOTBETCTBYIOIIMX JIAHHBIX,
HEOOXOMMMBIX ISl BBITIOJIHEHMSI YYE€OHBIX U TIO3HABATENbHBIX 3aJad OINPEACTIEHHOTO THUMA, MPUOOpPETEHHE ONbITa B 001acTH
WCIIOJIb30BaHUsl MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHM, OBJIAJIEHUE KYJIbTYpPOM aKTUBHOTO HCHOJb30BAHUS Pa3IMUHBIX
MOMCKOBBIX CHUCTEM, CAMOCTOSITEJIbHO BBIOMPATH ONTUMAIBHYIO (pOpMY IpeACTaBiIeHUs] UHPOPMAIUU U WLTIOCTPUPOBATH pEIlacMble
3a/1a4d HECJIOKHBIMU CXEMaMH, IuarpaMMamu, ApyruMu popmMamu rpa@uku 1 ©X KOMOUHAIUSAMU;

YMEHHE MCIOJIb30BaTh M aHAJIM3UPOBATh B Mpoliecce YU4eOHOMW M MCCIIENOBATEIBCKON JESATEILHOCTH MH(POPMAIUIO O BIMSHUU
MPOMBIILJIEHHOCTH, CEITbCKOTO X034iCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPY>KAIOIIEH TPUPOTHON CPEIBI.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC YYeOHbIe 1eHCTBHS:

YMEHHMsI 3aJlaBaTh BOIPOCHI (B XOjA€ Auaiora U (WJiM) JUCKYCCHM) MO CYIIECTBY OOCYXaaeMoi TeMbl, (pOpMyIHpOBaTH CBOU
IPEIIOKEHHS] OTHOCUTENIBHO BBIIIOJIHEHHS IIPEUI0KEHHOM 3aa4uH;

YMEHUS MPEACTABIIATH IOJYYECHHBIE PE3YJIbTAThl ITO3HABATEIILHOM JEATENBHOCTH B YCTHBIX M NHCBMEHHBIX TEKCTaX; J€JIaTh
NPE3CHTALNI0 PEe3YJIbTaTOB BBIMOJHEHUS] XUMHUYECKOTO OKCIEpUMEHTa (J1abopaTOpHOro OmbITa, JabopaTOpHOH padOThl MO
UCCJIEJOBAaHUIO CBOWCTB BEUIECTB, yU€OHOTO MPOEKTA);

YMEHHsI Y4EOHOTO COTPYJIHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM IMO3HABATEIBbHON M MCCIIENOBATEIbCKON AESITEIbHOCTU MPH
pelIeHUH BO3HUKAIOIIUX MPOOJieM Ha OCHOBE yd€Ta OOIIUX MHTEPECOB U COTJIACOBAHMS MO3ULUNA (0OCYXKIEHUs, OOMEH MHEHUSIMH,
«MO3TOBbIE HITYPMbD», KOOPJAUHALIUS COBMECTHBIX JEHCTBUM, ONpPE/IeIEHUE KPUTEPUEB MO OIIEHKE KauecTBa BBINOJHEHHON pabOThl U

JpyTue).

PerynasiTuBHbIE YHHBepcaJbHbIe Y4eOHbIe NeiiCTBUSA:

YMEHUE CaMOCTOSITENIbHO OMPEAEIIATh LENH AESITeIbHOCTH, IIJIaHUPOBATh, OCYIIECTBIISITh, KOHTPOJIUPOBATH U IPU HEOOXOAUMOCTH
KOPPEKTUPOBATH CBOIO AESATENBHOCTh, BbIOMpaTh Haubosee 3((PeKTUBHBbIE CHOCOOBI pelIeHUs Y4EeOHBIX M IMO3HaBaTENIbHBIX 3aj1ad,
CaMOCTOSITEJIBHO COCTAaBJATh WM KOPPEKTUPOBATH MPEIIOKEHHBIM AIrOPUTM JCUCTBUU IPU BBINOJHEHUM 33J@HUNA C Y4ETOM



MOJIYYCHHUA HOBBIX 3HaHU# 00 HN3y4aCMbIX 00BbEeKTax — BCHICCTBAX M PCAKLUAX, OHCHUBATH COOTBCTCTBUC IMOJYUYCHHOI'O PC3YyJibTAaTa
3asiBJICHHOM e, yMCHHUC UCITIOJIb30BATh U dHAJIIM3UPOBATb KOHTCKCTLI, ITPCJIaracMbIC B YCJIOBUU SaﬂaHHﬁ.

HpeIlMeTHble pe3yabTaTbl

B coctaBe npeMETHBIX pe3yJIbTaTOB 10 OCBOCHUIO 0053aTEIIBLHOIO COJIEP KAHMSI, YCTAHOBIEHHOTO JaHHOU (enepalibHON paboueit
POrpamMMOM, BBIACISAIOT: OCBOEHHBIE OOYYAIOIIMMUCS HAay4HbIe 3HAHUS, YMEHHUS M CIOCOOBbI JeHCTBUM, crenuduyueckue is
peIMETHON o0nacTu «XUMUS», BUIbI JESITEIBHOCTU IO MOJYYEHUI0O HOBOI'O 3HAHMS, €r0 HHTEpIpEeTaluy, MpeoOpa3oBaHUIO U
MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIIMSIX.

K konuy oOydeHus B8 KJjacce mpeiMETHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpakaTh C(HOPMHPOBAHHOCTH Yy
00yJaroumxcsi yMEHHUI:

PACKpBIBATh CMBICI OCHOBHBIX XMMHWYECKHX IOHSTHI: aTOM, MOJIEKYJId, XUMHUUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE
BEII[ECTBO, CMECh (OJHOPOJIHAS W HEOJIHOPOJHAs), BAJICHTHOCTh, OTHOCHUTEJIbHAs aTOMHAs W MOJIEKYJIsipHash macca, KOJUYECTBO
BEII[ECTBA, MOJb, MOJIIpHAs Macca, mMaccoBas JOJisi XUMHUYECKOTO dSJEMEHTa B COCIUHEHUHU, MOJISIPHBIA O0BEM, OKCHUJI, KHUCJIOTA,
OCHOBaHHE, COJIb, JJIEKTPOOTPUILIATEILHOCTh, CTEMEHb OKHUCJICHHS, XUMHUYECKas peakius, KiIacCU(pUKAIMs peakiuil: peakiuu
COCIMHEHMSI, PEaKIIMU PA3JI0KEHUS, PEAKIIMN 3aMEIICHHs, peakiuu OOMEHa, DK30- M JSHJOTEPMUUYECKHE PEaKIU, TeTUIOBOM A dexT
peaKkiuu, SIpo aToMma, JIEKTPOHHBIM CIIOM aroMa, aTOMHas OpOWTallb, pauyC aTOMa, XMMUYECKas CBS3b, MOJSPHAS W HEMOJSApHas
KOBaJIGHTHAs CBsI3b, MOHHAS CBSI3b, MOH, KATUOH, aHHUOH, PACTBOP, MAaCcCOBAasi J0JIs BEIeCcTBA (ITPOLIEHTHASI KOHIICHTPAIIKs) B PACTBOPE;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHWYECKUX NOHATHM W NPUMEHSATH 3TH MOHATHUS NPU ONUCAHUM BEIIECTB U HX
IIPEBPAILCHU;

UCIIOJIb30BaTh XMMHUYECKYI0 CUMBOJIUKY JIJII COCTaBJICHUST (DOPMYJT BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIUN;

OTPENICNISITh BaJEHTHOCTh AaTOMOB JJIEMEHTOB B OWHApHBIX COCAUMHEHUSX, CTENEHb OKUCICHMS DJIEMEHTOB B OWHAPHBIX
COCMHEHUSIX, MPUHAJIC)KHOCTh BEIIECTB K ONMPEIeIEHHOMY KJIacCy COeAMHEHUM 1o ¢hopmyliaM, BUJI XUMHUUECKOHN CBSI3U (KOBAJICHTHAs
Y MOHHAs) B HEOPTraHUYECKUX COCTUHCHUSX;

packpsiBath cmbici [leprnoanueckoro 3akona . . MenaeneeBa: 1eMOHCTPUPOBATh MOHUMAHUE MEPUOIUIYECKON 3aBUCUMOCTH
CBOMCTB XMMHUYECKUX 3JIEMEHTOB OT UX IOJOXKEHUs B [lepuoanueckon cucreme, 3aKOHOB COXPAHEHHSI MACCHI BEIIECTB, MOCTOSHCTBA
COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUYE€HUsI, 3aKOHA ABOTajIpo;

OTHCHIBATh U XapaKTepu3oBaTh TaOmuuHyio dopmy lleprogudeckoil cucTeMbl XUMUYECKHX 3JIEMEHTOB: Pa3IHyaTh MOHSITHS
«rnaBHas noArpynma (A-rpymma)» u «modounas noarpynna (b-rpymnma)», Mansie U OOJbIIME TEPUOMBI, COOTHOCUTH O00O3HAYEHUS,
KOTOpble wuMerTcs B Tabimume «llepumommueckas cuctema xuMmuueckux odnemeHtoB JI. . MenpaeneeBa» ¢ 4YHCIOBBIMHU
XapaKTEPUCTHUKAMU CTPOCHUS aTOMOB XUMHUUYECKHX AJIEMEHTOB (COCTaB U 3apsij sijipa, O0IIee YMCIIO0 IJIEKTPOHOB U PACTIPEeICHUE UX
10 3JIEKTPOHHBIM CJIOSIM);



KJIACCU(PUIIMPOBATh XUMHUYECKHE JJIEMEHTbl, HEOPraHWYECKHE BEIIEeCTBA, XMMHUYECKHE peakuuu (10 YUCIy M COCTaBy
YUaCTBYIOIIMX B PEAKIIMH BEILIECTB, MO TEMIOBOMY 3P HEKTY);

XapaKTepU30BaTh (ONMUCHIBATDH) OOIIME XMMHUUECKHE CBOMCTBA BEIIECTB PA3IMUHBIX KJIACCOB, OJITBEPK/asl ONMCAHUE TIPUMEpPaMHU
MOJIEKYJIIPHBIX YPaBHEHUI COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKLINN;

IPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBHCHUMOCTH OT MX Kau€CTBEHHOIO COCTAaBa, BO3MOYKHOCTH HPOTEKAHHMS XUMUYECKUX
IPEBPALICHUN B Pa3IMUHBIX YCIOBUSIX;

BBIUUCIIATh OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB, MAacCOBYIO JOJI0 XHMHUYECKOTO 3JEMEHTa IO
(dopMyJie COETUHEHMSI, MACCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, IPOBOAUTDH PACUETHI IO YPABHEHUIO XUMUYECKOW PEAKIINH;

IPUMEHATh OCHOBHBIE ONEPALIMU MBICIUTEIBHON EATENbHOCTH — aHAIU3 U CUHTE3, CpaBHEHUE, 00OOIIEHHE, CUCTEMATHU3ALIHIO,
KJIACCU(UKALMIO, BBISBICHUE IPUUYUHHO-CIEACTBEHHBIX CBSI3€d — JUIsI M3Yy4YEHUs CBOMCTB BEIIECTB M XHMHUYECKHUX PEaKIH,
€CTECTBEHHO-HAYUYHbIC METObI IO3HAHUSI — HAOJI0IEHUE, U3MEPEHUE, MOACITUPOBAHUE, SKCIIEPUMEHT (PeasIbHbIM U MBICIICHHBIN);

CJIEIOBAaTh MPaBUJIaM I10JIb30BAHMS XUMUYECKONW MOCYAON U J1a0OpaTOPHBIM OOOPYAOBAHHUEM, a TAKXKeE MpaBUiIaM OOpalleHus C
BEILIECTBAMH B COOTBETCTBUU C MHCTPYKLMSMH I10 BBINOJIHEHHUIO JJAOOPATOPHBIX XMMHUYECKUX OMBITOB IO MOJIYYEHUIO U COOMPAHUIO
razoo0pa3HbIX BELIECTB (BOAOPOJA M KHCIOPOJA), MPUTOTOBICHUIO PAaCTBOPOB C OMNPENECIEHHON MacCOBOW J0JEW PacTBOPEHHOIO
BEILECTBA, IUIAHUPOBATHh U MPOBOJAUTH XMUMHUYECKHE 3KCIEPUMEHTHI MO PACIIO3HABAHUIO PACTBOPOB ILEIOYEH M KUCIOT C MOMOIIBIO
WHIUKATOPOB (JaKMycC, peHoI(PTaIEenH, METUIOPAHXK U JIPYTHUE).

Conepxxkanue 00y4yeHust

IlepBoHaYabHbIE XUMUYECKHE IOHATHS

[Ipenmer xumuu. Posib XMMHUM B KU3HU 4YeJIOBEKAa. XMMHS B CUCTEME HayK. Tena u BewmecTBa. @U3NYECKUE CBOMCTBA BELIECTB.
ArperaTtHoe cocTosiHie BelecTB. [loHsaTrue 0 MeToax no3HaHusi B XuMuu. YucTeie BemecTBa U cmecu. CiocoObl pasfiesieHnus cMecei.

ATOMBI M MOJIEKYJIBI. XUMUYECKHE 3JeMEHThl. CUMBOJIBI XUMHUYECKUX 3J€MEHTOB. IIpocThie M ClOXKHBIE BemecTBa. ATOMHO-
MOJIEKYJISIPHOE YUEHHE.

Xumnueckas ¢opmysa. BaneHTHOCTh aTOMOB XMMHUYECKUX 3JE€MEHTOB. 3aKOH IMOCTOSIHCTBA cOcTaBa BellecTB. OTHOCUTEIbHAsS
aTomMHas macca. OTHOCUTEIbHAS MOJIEKYJIApHAs Macca. MaccoBas J0Ji1 XUMHYECKOTO 3JIEMEHTA B COCIMHEHUU.

KomnuectBo BemectBa. Monbs. MossipHas macca. B3anmocCBsA3b KOJMYECTBa, MAacChl M YHCIA CTPYKTYPHBIX €IMHMI] BEIIECTBA.
Pacuértel o hopmysiaMm XUMUYECKUX COSTUHEHUM.

@u3NYeCKne U XMMHUYECKHE SIBJIICHHS. XUMUUYECKasl peakuus U €€ MpU3HAKHU. 3aKOH COXPAHEHUs MACChl BELIECTB. XUMHUYECKHE
ypaBHeHus. Knaccudukanuss XUMUYECKUX peakinil (COeAMHEHUS, pa3I0KEHHUs, 3aMEILIEHUsI, 0OMEHA).

Xumuueckuii IKCnepumenm:



3HaKOMCTBO C XHMHMYECKOH NOCYyAOH, MpaBwiaMu pabOThl B JiabopaTopuu © mNpuémMamu oOpaiieHusi ¢ JabopaTopHBIM
o0opy/lOBaHMEM, HW3yYE€HHE M OMucaHue (U3NYECKUX CBOMCTB OOPa3OB HEOPTaHWYECKUX BEIIECTB, HaOMIoAeHHE (PU3MUECKHX
(rU1aBlieHWE BOCKA, TasHHUE JbJd, PACTHPAHUE caxapa B CTYNKE, KUIEHUWE M KOHJEHCAlMUs BOJbI) U XMMHUYECKHX (TOpPEHHE CBEYH,
POKAJIMBAHUE MEIHOM MPOBOJIOKH, B3aUMOJCICTBUE MeJla C KUCJIOTOM) SIBJICHUI, HAOIIOJEHUE U ONKMCAaHUE MPU3HAKOB MPOTEKAHMS
XUMUYECKUX peakUuid (pasyioKeHHe caxapa, B3auMOACICTBUE CEPHOM KHUCIOTHI C XJIOPUIOM Oapusl, pasnoxenue ruapokcuaa meau (I11)
Py HarpeBaHUU, B3aUMOJCHCTBHUE kese3a ¢ pactBopoMm coiu meau (II), uzyueHue crnocoOOB pazfeneHusi cMeced: ¢ MOMOIIbBIO
MarHuTa, (puIbTpOBaHUE, BbIMApUBAHUE, TUCTUIUIALMS, XpoMarorpadus, MpoBeACHUE OYUCTKU MOBAPEHHOW COJM, HAOIIOJCHUE U
ONMCAaHUE pEe3yJIbTATOB TPOBEACHUSA OIbITA, WUIIOCTPUPYIOLIETO 3aKOH COXPAHEHHS MAacChl, CO3JaHHE MOJIENEd MOJIEKYJ
(IrapocTepKHEBBIX ).

BaxHelline npeacTraBuTe M HECOPraHUYECKUX BELIECTB

Bo3ayx — cmece rasos. CocraB Bo3nyxa. Kuciopon — aneMeHT M mpocroe BemecTBo. HaxoxaeHue Kuciopojia B HPHUPOJIE,
dbuznyeckre U Xxumuyeckue cBoicTBa (peakuuu ropenus). Oxcuapl. [Ipumenenue kuciopona. CrnocoObl MOMydeHUs] KUCIOpoAa B
7a00paTOpUU U IPOMBIIUIEHHOCTH. KpyroBopoT kucinopoaa B npupojie. O30H — alioTponHas Moau(pUKalus KUCIOpoIa.

TernnoBoi 3QpHEeKT XMMUYECKON peaklK, TEPMOXUMUYECKUE YPABHEHHMS, K30~ U SHIOTEPMHUYECKUE peaklnu. TomInMBo: yrojib u
MeTaH. 3arpsi3HeHHE BO3/1yXa, YCUICHUE MapHUKOBOrO 3P QeKTa, pa3pylieHne 030HOBOTO CIIOSI.

Bonopox — »smeMeHT M mpoctoe BemiecTBO. HaxoxpaeHwe Bogopoia B Mpupoje, (PU3HMUECKME M XUMUYECKHE CBOMCTBA,
IpUMEHEHUE, CIIOCOOBI MoTydeHus. Kucnotsl u comnu.

Momnsipabiii 00bEM razoB. Pac4€Tsl M0 XUMUUECKUM YPaBHEHUSIM.

dusnyeckre cBoucTBa BoAbl. Boma kak pactBopurenb. PacTBopbl. HachlllieHHbIE M HEHACBIILIEHHBIE PAaCTBOPBI. PacTBOPUMOCTH
BEILIECTB B BOoJle. MaccoBasi 10Jis1 BEUIECTBA B pacTBOpe. XMMHUYECKUE CBOWMCTBA BOAbl. OcHOBaHUs. Poib pacTBOpOB B MPUPOAE U B
KW3HU YyesnoBeka. KpyroBopot Bojibl B Iipupoie. 3arpsi3HeHUE TPUPOIHbIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanus Heopranmueckux coeauHeHuid. Oxcunpl. Knaccudukamus okcuaos: cosieoOpa3yromne (OCHOBHbIE, KHCIIOTHBIE,
am(oTepHbIe) 1 HecoseoOpasyromue. Homenknatypa okcuoB. dusndeckre 1 XUMHUECKUE CBOMCTBA OKCUIOB. [lomyueHrne oKCcuIoB.

OcnoBanusi. Knaccudukanms ocHoBaHMil: MIENOYM U HEpACTBOPUMBIE OCHOBaHMS. HomeHkiatypa ocHoBanuii. dusnyeckue u
XMMHUYECKUE CBOMCTBA OCHOBaHUM. [loslyueHre ocCHOBaHUH.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucior. ®Ousnyeckue M XMMUYECKHE CBOMCTBA KHUCJIOT. Psij akTUBHOCTH
MetaiuioB H. H. bekerosa. Ilonyyenue Kucior.

Conu. Homenknatypa coneil. @u3nyeckrue U XUMU4YeCcKre cBoMcTBa cosen. [lomyuenue conei.

['eHeTnyeckas CBI3b MEXKAY KJIaCCAMU HEOPTAHUYECKUX COEIUHEHHU.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OMNPEJEICHUE COAEPKaHUs KUCIOPOJa B BO3JyXe, MOJyYeHHE, COOMpaHue, pacro3HaBaHWE W U3YYEHHE CBOWCTB
KHUCIIOpOJa, HAOIIOJIEHUE B3aMMOJICHCTBUS BEIIECTB C KHUCIOPOIAOM M YCIIOBHUSI BOSHMKHOBEHMSI U TIPEKpaIIeHHs ropeHus (moxkapa),
03HAaKOMJIEHHE ¢ 00pa3liaMu OKCUOB U OMMCaHUE UX CBOMCTB, OJyuyeHUe, COOMpaHue, paclo3HaBaHue U U3yYeHHE CBOWCTB BOAOPOa



(ropenwue), B3aumojeicTBre Bogopoaa ¢ okcugoMm meau (II) (Bo3MOXKHO MCTOIB30BaHKME BHUICOMATEPHAIOB), HAOIIOEHHE 00PA3IOB
BEILIECTB KOJMYECTBOM | MOJIb, UCCIEOBAaHUE OCOOCHHOCTEN PACTBOPEHHUS BEIIECTB C PA3IMUYHON PACTBOPUMOCTHIO, IPUTOTOBICHUE
pPacTBOPOB C OMPEICIEHHON MacCOBOM J0Jield paCTBOPEHHOIO BEIIECTBA, B3aUMOJICUCTBUE BOJIbI C META/UIAMU (HATPUEM U KaJIbIUEM)
(BO3MOYKHO HCIIOJIb30BAHKUE BUACOMATEPUAIOB), UCCIEIOBAaHIE 00PA3I[0B HEOPTaHUUYECKUX BEIIECTB Pa3IMUHbIX KJIaCCOB, HAOIIOCHIE
M3MEHEHUS OKPACKU WUHJIMKATOPOB B pacTBOpaxX KUCIOT U IIeJI0oYeH, u3yueHue B3aumoierictBus okcuaa meau (I1) ¢ pactBopom cepHoit
KHUCJIOTBI, KUCJIOT C METAJUIaMH, PEAKLIHUN HEUTpalIU3alnM, MOJTYYEHHE HEPACTBOPHUMBIX OCHOBAHUM, BBITECHEHHE OJHOTO MeETasulia
JIPYTUM U3 PaCTBOPA COJIM, PEHIEHNE SKCIIEPUMEHTAIIBHBIX 33/1a4 10 TeMe «BakHelmme kiiaccbl HEOPraHMYECKUX COECIUHEHUI.

Ilepuoanuecknii 3akon u Ilepuoaumveckasi cucrema xumuuyeckux djaemeHToB JI. M. MenaesneeBa. CTpoeHue aTroMoB.
XuMuyeckas cBsi3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PeaAKIIUU

[lepBble MOMBITKK KJIacCU(UKAIMKM XUMHYECKUX »djeMeHToB. [loHATHEe O Tpymmax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE U
IEJIOYHO3EMETbHBIE METAJUIbI, TaJIOT€HbI, THEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIe 00pa3ytoT aM(POTEPHbIE OKCHUJIbI U THIPOKCHUJIBI.

[lepnognuecknit 3akoH. Ilepumonmnueckas cucrema xumudeckux dsnemeHToB [, WM. MenneneeBa. Koporkonepuonnas u
nuHHOTNIepuoaHas GopMel [lepuoandeckoit cuctembl xumudeckux snementoB J[. Y. Menpaeneesa. [lepuoasl u rpynmbsl. @uznueckuii
CMBICJI IOPSIKOBOTO HOMEPA, HOMEPOB MEPUOJIA U TPYIIIIBI JIEMEHTA.

Crpoenne atomoB. CocraB aToMHbIX snep. M3otombl. DnexkTpoHbl. CTpOEHHE 3JIEKTPOHHBIX O0O0JI0YEK aTOMOB HeEpBbIX 20
XUMHUYECKUX 371eMeHTOB [lepuoanueckont cuctemsl [[. 1. MenaeneeBa. XapakTepuCcTUKa XUMHUYECKOTO 3JIEMEHTA MO €ro MOJIOKEHUIO B
[Tepunonnueckoii cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH M3MEHEHHUS PaInyCca aTOMOB XUMHYECKUX 3JIEMEHTOB, METAUNIMYECKUX U HEMETAJUTMYECKUX CBOMCTB IO TPyIIam
U TIepUOoIaM.

3nauenue llepuonnueckoro 3akoHa u Ilepronnueckoil CHCTEMbI XUMHUYECKUX 3JIEMEHTOB ISl Pa3BUTHUS HAYKW M MpPaKTUKU. [1.
N. MenaeneeB — yUEHbBIN U TPAXKIAHUH.

Xumnueckas cBsi3b. KoBaneHTHas (MOJISpHAST U HETIOJSPHASI) CBsI3b. DIEKTPOOTPUIIATEILHOCTh XUMUYECKUX dJIEMEHTOB. MoHHas
CBSI3b.

Crenenpb okucieHus. OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiuu. [Iporiecchl OKUCIEHUS U BOCCTAHOBICHUS. OKUCIUTENN U
BOCCTAHOBUTEJH.

Xumuueckuui IKcnepumenm:

n3ydeHue oOpasIloB BEIIECTB METAUIOB U HEMETAUIOB, B3aUMOJECHCTBUE THUAPOKCHIA IIMHKA C PACTBOpaAaMHU KHUCJIOT U IIEJIOYEH,
MIPOBEJICHUE OIBITOB, WJUTFOCTPUPYIONIUX MPUMEPHI OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX peaKIuil (TOpeHue, peakiuu pasiioKeHUs,
COCUHEHUS ).

Mexcnpeomemmnnie cea3u

Peanuzanusi MEXNpeIMETHBIX CBSI3€M NMPU HM3YUYEHHM XHMHHM B 8 KJIACCE OCYIIECTBIAETCS 4Yepe3 HMCIOJIb30BAHME KaK OOIIUX
€CTECTBEHHO-HAYUYHbIX MOHATHI, TaK W TOHATHH, SBISIIOIIMXCS CUCTEMHBIMHU JJI OTHAEJbHBIX MPEIMETOB €CTECTBEHHO-HAyYHOTO
LUKJIA.



OOmue ecTeCTBEHHO-HAYYHBIC TOHITHS: HAay4YHbId (aKT, TUIIOTE3a, TEOPHSs, 3aKOH, aHalIW3, CHUHTE3, KiaccuuKaims,
MEPUOINIHOCTD, HAOTIOCHUE, SKCIIEPUMEHT, MOJICITUPOBAHNE, N3MEPEHHE, MOJICITb, SIBJICHNE.

du3nka: Matepus, aToM, AJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIHJ, U30TOIBI, PaTlO0aKTUBHOCTh, MOJIEKYJA, JIEKTPUUSCKHMA
3apsifl, BEIIECTBO, TEN0, 00hEM, arperaTHOe COCTOSIHUE BEIIECTBA, a3, (PU3NYECKUe BEIUYNHBI, €TUHUIIBI U3MEPEHHUS, KOCMOC, TIJIAHETHI,
3BE311b1, COHIIE.

buonorus: dorocunres, apixanue, onocdepa.

['eorpadus: atmochepa, ruapocdepa, MUHEPaAIIbl, TOPHBIE IOPOIBI, TIOJE3HBIC NCKOMIAeMbIe, TOIIMBO, BOJHBIC PECYPCHI.

TemaTnuyeckoe NJIAHUPOBAHUE

Ne HanmenoBanue paszzaena u tema ypoka KommnuectBo wacoB | Jlata o niany Hata no dakry
ypoKa
I'naBa 1 «IlepBoHavyajibHbIe XUMHYECKHE OHATHS» 26 YacoB
1 [Ipenmer xumun. Posib XMMHM B KU3HU YEJIOBEKA 1
2 MeToapl U3yYeHUS XUMHAH 1
3 ArperatHoe COCTOSIHUE BEIIECTB 1
4 [Tpaktuueckas padora Nel «I[IpaBuna TexHUKH 6€30MaCHOCTU U 1
HEKOTOpPHIC BUJIbI paOOT B KAOMHETE XUMU)
5 DU3UYECKUE SBJICHUS — OCHOBA Pa3/ICJICHUs] CMECel B XMMUHU 2
6
7 ATOMHO-MOJEKYJIIPHOE YUCHUE 1
8 XUMHUYECKHE DJIEMEHTHI 1
9 3HaKA XUMHYECKUX DJIEMEHTOB 1
10 | Ilepuomunueckas tadmauna [I.11. Menneneena. 1
BBoaHBIN KOHTPOJIb
11 | Xumuueckue GopmyIibl 2
12
13 | BaneHTHOCTD 2
14
15 | Xumuueckue peaxiuu 3
16

17




18

XUMUYECKUE YPABHEHUS

19

20

21

22 THuIbl XUMUYECKUX peaKIuii

23

24

25

26 | KonTpoabHas pa6ora Nel «IlepBoHavaibHble XUMHYECKHE
MOHSATHS
I'naBa 2 «BakHeiilue npeacTaBuTe/ M HEOPraHMYECKUX
coenquHenuil. KosimyecTBeHHbIe OTHOLIEHUs» 28 yacoB

27 | Bo3myx u ero coctaB

28

29 | Kucmopon

30

31 | [Ipaktuueckas pabota No2 «Ilomyuenue, coOupanue u
pacrno3HaBaHUE KUCIOPOIa»

32 | Okcunsl

33

34 | Bomopon

35

36 | [Ipaktuueckas padota Ne3 « [lomyduenue, cobupanue u
pacrno3HaBaHKUE BOJOPOIa

37 | Kucaotsl

38

39 | Comm

40

41 | KommuecTBo BeniecTBa. Pemenne 3amau

42

43

44 | MonsipHblii 00beM Ta30B

45




46

47 | PacueTpl IO XUMUYECKUM YPABHEHUSIM
48
49
50 | Boma. OcHoBanus
51 | PactBOpHI.
52 | MaccoBas J10Ji1 paCTBOPEHHOI'O BEIlIeCTBa
53 | [Ipaktuueckas padota Ne4 «IIpuroroBieHue pacTBopa ¢
3aJaHHOM MacCOBOM JJ0JIEW paCTBOPEHHOT'O BEIIECTBAY
54 KountpouabHas padora Ne2 Ilpome:KyTOYHBINH KOHTPOJIb
I'maBa 3 «OCHOBHBIE KJIACCHI HEOPTAHUYECKHUX COCAUHEHMII»
17 yacos
55 Oxcunpl, uX KiaccuuKaius, XUMHYEeCKIE CBOMCTBA
56
57
58 OcHoBaHus, UX KIacCU(pUKALMS, XUMAYECKHE CBOWCTBA
59
60
61 Kucnotsl, ux xnaccudukariusi, XMMU4ECKUE CBOMCTBA
62
63
64 Conu, knaccudukaims, XaMU4eCKUe CBOMCTBA
65
66
67 I'eneTnueckas cBsI3b MEXKAY KJIACCaMU HEOPTAHUYECKHUX
68 COEIMHEHUN
69
70 [TpakTuyeckas padora Ne5 « Pemenue sxcrnepruMeHTaIbHbIX
3a/1au»
71 Kontpoabnas padora Ne3 «OcHOBHBIE KJIaCChI

HCOPraHU4€CKUX CcoeIMHEeHUI»

I'nasa 4 «Ilepuoanyeckuii 3aK0H U NePUOANYECKAS CHCTEMA.




Crtpoenune atoma» 17 yacoB

72 EcTecTBeHHBIE CEeMENCTBA XMMHYECKHUX DJICMECHTOB. 2

73 AMboTepHOCTD

74 OTKpbITHE IEPUOUYECKOTO 3aKOHA 2

75

76 OCHOBHBIE CBEJICHHS O CTPOCHUU aTOMa 3

77

78

79 CrtpoeHue 3eKTPOHHBIX 000JI0YEK aTOMOB 4

80

81

82

83 [Tepuoanueckas cucreMa XUMHUYECKHUX JIEMEHTOB 2

84

85 XapaKkTepuCTHKa JIEMEHTA TI0 €T0 MOJIO0KECHHIO B IIEPUOINUSCKOM 3

86 CHCTEME

87

88 KontpoJsbHas padora Ne4 UtoroBasi KOHTpoJIibHasi padoTa 1
I'naBa 5 «Xumuueckas cesizb. OBP» 14 yacos 2

89 HMonnast XumMu4eckast CBsI3b

90

91 KoBaneHTHass XuMu4yecKasi CBSI3b 2

92

93 KoBaneHTHas HenoJisipHast ¥ MOJIIPHAst XUMHUYECKasl CBSA3bY 3

94

95

96 Merannnueckass XUMHAYECKas CBI3b 1

97 CreneHb OKHCIICHUS 4

98

99

100

101 OKHCIUTENBHO-BOCCTAHOBUTEIbHbBIC PEAKIINHT 2

102 KonrpoabHasi padora NeS «O06001menne»




NuTepHeT-pecypcsl:

http://www.mon.gov.ru MuHicTepcTBO 00pa30BaHUS U HAYKH

http://www.fipi.ru IToptan ®UITU — denepaibHbIil HHCTUTYT MEAArOTHYESCKAX U3MEPEHUIN
http://www.ege.edu.ru ITopran EI'D (uadopmarmonnoit noaaepxku EI'D)
http://www.probaege.edu.ru I[Mopran Enunblii sx3ameH

http://edu.ru/index.php ®enepanbubiii mopran «Poccuiickoe 00pa3oBaHUEe)
http://www.infomarker.ru/top8.htmIRUSTEST.RU - ¢benepanbHbiii IEHTp TECTHPOBAHHUS.
http://www.pedsovet.org Beepoccuiickuii Mateprer-Ileacoser

Ipuiaoxkennel
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MWHUCTEPCTBO MPOCBELUEHMA POCCUNCKOM ®EAEPALIUMA

MMUHUCTEPCTBO NPOCBELLEHMA U BOCMUTAHNA YIbSIHOBCKOM 061acTy

YnpasneHune obpaszoBaHna MO «MH3EHCKUIA panoH»

PACCMOTPEHO COINTACOBAHO YTBEPKOALO

Ha LUMO yuntenei 3amecTutenb anpektopa no YBP OunpekTop
€eCTeCTBeHHO-HAy4YHOro basuHa H.I. E.H.BopoHoBa
umkna. Pykosogutens LUMO 2023r npmkasz Ne 176 ot _29.08.23.

MaTBeiKkuHa H.B.

Mpotokon Ne ot 2023.

Pabouasa nporpamma
Mo XMMuUm

AnAa 9 Knacca 0OCHOBHOro O6paBOBaHI/IFI



Ha 2023-2024 rop,

CocTtaButenb:
®dusynosa E.A.

YUYUTENb XUMUNN

MH3a. 2023r

NOACHUTENbHAA 3ANMUCKA
Pabouas nporpamma no yyebHomy npegmeTty «Xumua» onsa 8 Knacca cocTaB/ieHa B COOTBETCTBMMU € TpeboBaHMAMM:
1. ®epepanbHOro 3akoHa ot 29.12.2012r. N2 273-®3 «06 obpa3oBaHuu B Poccuiickon degepaumm».

2. ®depepanbHOro rocygapcreeHHoro obpasoBaTeNnbHOro CTaHAapTa OCHOBHOro obuiero obpasoBaHuA (Mpukas MUHOBPHaYKK
Poccnn o1 17.12.2010 Ne 1897

3. Mpukasa MwuHucTepcTBa npocsBeweHna Poccuitckon Pepepaunm oT 18.05.2023 Ne 370 "O6 yrtBep:kaeHuu deaepanbHomM
obpasoBaTenbHOM NPOrpPaMMbl OCHOBHOrO obuiero obpasoBaHus"

4. OcHOBHOM 06pa3oBaTENbHON NPOrpamMmmbl OCHOBHOTo obulero obpasosaHma MBOY UH3eHckom CLU Ne 1



Mporpamma no xMmmmn Ha ypoBHe OCHOBHOIO 06LLero obpasoBaHuMA COCTaB/IeHa Ha OCHOBe TpeboBAHMI K pe3y/ibTaTaM OCBOEHMA
OCHOBHOW 06pa3oBaTe/ibHOM NPOrpaMmMbl OCHOBHOro obuiero obpasosaHma, npeactasneHHbix B PFOC OO0, a TakkKe Ha OCHOBe
benepanbHoi pabouyelt nporpammbl BOCMMUTAHUSA M C YY4ETOM KOHUEMUMW npenogasaHua ydyebHoro npegmeTta «Xumua» B
obpa3oBaTebHbIX OpraHM3aumax Poccuinckon depepaumm.

Mporpamma No XMMUK A3ET NpeacTaBleHne o uensx, obuwen cTpaterMm obyyeHus, BOCMUTAHUA U pPa3BUTUA obydatomxca
cpeacTBamu yyebHOro npegmeTa, ycTaHaB/MBaeT 065A3aTe/IbHOE NpegMeTHOE COoAep)KaHue, NpeaycMmaTpuBaeT pacrnpeaeneHune ero
Mo Kaaccam M CTPYKTYPUPOBaHME MO pasgenam M TeMam NPorpammbl Mo XMMWUKM, ONpPeaensaeT KONMYECTBEHHbIE U KauyeCTBEHHble
XapPaKTEPUCTUKN  COAEPXKAHUA, PEKOMEHAYEMYIO MNOCNEA0BaTE/IbHOCTb W3YYEHUA XUMUM C  YYETOM MEXKNPEAMETHbIX U
BHYTPUMNPEAMETHbIX CBA3EM, JIOTMKM y4ebHOro npouecca, BO3PacTHbIX OCOBeHHOCTel obyvalowmxca, onpeaensieT BO3MOMKHOCTU
npeameTa ANnA peanvs3aummn TpeboBaHWUIN K pesynbTaTaM OCBOEHMA OCHOBHOM 06pa3oBaTe/ibHON NMPOorpamMmbl Ha YPOBHE OCHOBHOTO
obuiero obpasoBaHms, a TakKe TpeboBaHMI K pe3ysibTaTaM 0OyYEHUS XMMUU Ha YPOBHE LENel U3ydyeHusa npeameta U OCHOBHbIX
BMA0B y4ebHO-No3HaBaTe/IbHOM AeATe/IbHOCTU 06yYatoLWerocs no 0CBOEHUIO y4ebHOro coaepsKaHus.

3HaHME XMMWUWN CNYXKUT OCHOBOM AN GOpPMMPOBAHMA MUPOBO33PEHUS Oby4yatoleroca, ero NpeacTaBAeHUin o matepuanbHOM
eQMHCTBE MMPA, BaXKHYHO POJib UrpatoT popmupyemble XMMUEN NpeacTaBfeHMA O B3aMMOMNpPEeBpPaLLEHUAX SHepPrMn u ob aBontounn
BELLEeCTB B Npupoae, O NyTAX peweHus rnobanbHbix NPobaem yCTOMUMBOrO Pa3BUTMA YENO0BEYECTBA — CbIPbEBOM, SHEPreTUUYECKON,
MULLEBOW M 3KOIOTMYECKOoM 6e30MacHOCTM, Npobaem 34paBOOXpPaHEHMA.

N3yyeHne xumuu:

cnocobcTByeT peanmnsauum BO3MOMKHOCTEM AN CaMOopasBUTMA UM GOPMMPOBAHMA KYyAbTypbl JIMHHOCTM, €€ obwein u
GYHKLMOHANBbHOM FPAMOTHOCTY;

BHOCHUT BK/1a/, B d)OpMMpOBaHVIe MblIWNEHNA N TBOPYECKNX cnocobHocTel o6yqarou.|,14xc;|, HaBbIKOB MX CAMOCTOAITE/IbHOM VHE6HOI\;1
OeATeNIbHOCTU, 3SKCNepPUMEeHTa/ibHbIX U UCCAeN0BaTE/IbCKUX yMeHMVI, H€O6XO,£I,VIN\bIX KaK B HOBCQAHGBHOVI XU3HHU, TaK U B
I'IpO(I)eCCI/IOHaIIbHOI;i AEATENNbHOCTU;

3HAaKOMMUT CO CI'IGLI,M(I)I/IKOVI Hay4YHOro mollwneHnA, 3aknaabiBae€tT OCHOBbI UENOCTHOIO B3rsada Ha eaAnHCTBO Npmnpoabl U YeT0BEKa,
ABNAETCA OTBETCTBEHHbLIM 3TAalNOM B CI)OpN\I/IpOBaHVIM eCTeCTBeHHO--Hay‘-IHOﬁ rPamoTHOCTU o6yqarou.|,v|xc>=|;



CI'IOCO6CTByeT (I)OpMMpOBaHMIO ULEHHOCTHOIo oTHoWweHnA K eCtTeCTBEHHO--HAay4YHbIM 3HAaHUAM, K nNpupoae, K 4esaoBeKY, BHOCUT
CcBOM BK/1a[, B 3KO/10rM4ecKkoe o6pasoBaHme o6yqarou.|,mxcs|.

[aHHble HanpasieHnA B O6y‘-IEHMVI XMMmn obecneymsatoTca CHELI,M(I)MKOVI coaepXaHuAa y‘-IE6HOI'O npeagmeTa, KOTOprﬁ ABNAETCA
neaarorn4eCckn a4anTMpoBaHHbIM OTPaXXeHNem 6a3oBoi HayKU XUMNKN Ha Oﬂpeﬂ,enéHHOM aTane eé Pa3BUTUA.

Kypc XvmuM Ha ypoBHE OCHOBHOro obuiero o06pa3oBaHWA OPMEHTUPOBAH HA OCBOEHME Oby4YaloWUMUCA CUCTEMDI
NepBOHAYa/IbHbIX MOHATUA XMMWMK, OCHOB HEOPraHWYECKOW XMMWMM U HEKOTOPbIX OTAE/IbHbIX 3HAYMMbIX MOHATUIA OPraHUYECcKoWm
XUMUMN,

CTpyKTypa cogep:KaHua Nporpammbl Mo XMmum chopmMpoBaHa Ha OCHOBE CMCTEMHOrO Noaxoaa K eé msydyeHuto. CoaeprKaHue
CKNaAbIBaeTCA U3 CUCTEMbI MOHATUN O XMMMUYECKOM 3/IEMEHTE U BELLeCTBE U CUCTEMbl MOHATUIM O XMMUYECKOW peakuuun. Obe 3Tu
CUCTEMbI CTPYKTYPHO OpraHM30BaHbI MO NPUHLMMNY NOCAeA0BaTEe/IbHOrO Pa3BUTMUA 3HAHUIM HA OCHOBE TEOPETUYECKMX NPeACTaBAEHWNM
Pa3HOro ypoBHA:

— aTOMHO--MOJIEKYNAPHOrO y4€HMA KaK OCHOBbI BCEro eCcTeCTBO3HaHUA;
— lNepuoanyeckoro 3akoHa 1. . MeHgeneesa Kak OCHOBHOIO 3aKOHa XMMUU;
— YYEHMA O CTPOEHUMN aTOMa U XMMUYECKOWN CBA3MN;

— npeacTaBneHUin 06 31eKTPOAUTUYECKOM AMCCoLMaLLIMM BELLECTB B pacTBOpPaXx.

TeopeTnyeckme 3HAHMA PACCMATPMBAKOTCA HA OCHOBE SMMNMPUYECKM MNONAYYEHHbIX U OCMbICJIEHHbIX d)aKTOB, Pa3BnBalOTCA
nocnenoBsartesibHO OT OAHOIo ypoBHA K Apyromy, BbINOJHAA (IDYHKLI,I/II/I 06bACHEHMA W NMPOrH03npoBaHUNA CBOI;'ICTB, CTpoeHUNA "
BO3MOMKHOCTEMN NPaKTN4YeCKOoro npmmeHeHma n nonydyeHmna ndy4aembix BeLeCcTB.

OcBOeHME nporpammbl MO XMMWM CnocobeTByeT GOPMUPOBAHUIO MPEACTABAEHMA O XMMMUYECKOM COCTaBAAKOLWEN Hay4yHOM
KapTUHbI MUpPa B JIOTUKE €€ CUCTEMHOM MPUpoAbl, LEHHOCTHOrO OTHOLIEHUA K HAayYHOMY 3HAHUIO M METOAAM MO3HAHMA B HayKe.
N3yyeHne XmuMum NponcxoauT C NpuBAeYeHNEeM 3HaHNIM U3 paHee U3ydyeHHbIX y4ebHbIx NnpeameToB: «OKpyKatowmn mup», «bunonorums.
5-7 knaccbi» n «dn3mnKa. 7 Knacey.



MpU M3yYeHUU XMMUK NPOUCXOAUT (GOPMUPOBAHME 3HAHMN OCHOB XMMUYECKOM HaAyKM KaK o061acTu coBpemMeHHOro
€CTEeCTBO3HaHMA, NPAKTUYECKON AeATe/NIbHOCTU YeNoBeKa M KaK OAHOro M3 KOMMOHEHTOB MMPOBOM KyabTypbl. 3agadva ydebHoro
npegmeTa CoCTOUT B GOPMUPOBAHUM CUCTEMbI XMMUYECKUX 3HAHUN — BaKHeWWKUX GaAKTOB, MOHATUIN, 3aKOHOB U TEOPETUUYECKMX
NONIOXEHUN, AOCTYNMHbIX 0606LEHNA MUPOBO33PEHYECKOTO XapaKTepa, A3blka HayKK, B NPUOBLLEHUM K HAayYHbIM METOZaM NO3HaHUS
NPU U3YYEHUU BELLLECTB U XMMUYECKUX peaKkLunii, B GOPMUPOBAHUM U PA3BUTUN NO3HABATE/IbHbIX YMEHWUI U UX MPUMEHEHUM B y4ebHO-
no3HaBaTeNbHOM U y4yebHO-UCCNeaoBaTENbCKON AeATEeNbHOCTU, OCBOEHWMM npaBun 6es3onacHoro obpaleHuAa C BelwecTtBamu B
NoBCEeAHEBHOM }KU3HMU.

Mpn n3y4yeHnmn xummmn Ha ypoBHE OCHOBHOIO o6u1,ero o6paaoBava BaXXHOe€ 3Ha4YeHune npmo6pem4 TaKune uenn, Kak:

— popmMmnpoBaHME MHTENNIEKTYA/IbHO Pa3BUTON JIMYHOCTM, FOTOBOM K CamMoObpa3oBaHWUIO, COTPYAHUYECTBY, CAMOCTOATEIbHOMY
NPUHATUIO PeLLEHNI, CMOCOBHOM aanTUPOBATLCA K ObICTPO MEHAIOLMUMCS YCNOBUAM KU3HU;

— Hanpae/eHHOCTb OOy4yeHMA Ha cuUcCTemaTUyecKoe npuobLlLeHne o0byYatoWMXCAs K CaMOCTOATE/IbHOM MNO3HaBaTe/bHOM
AEeATeNbHOCTU, HAaYYHbIM MeTo4aM No3HaHMA, OPMUPYHOLLMM MOTUBALMIO N Pa3BUTME CMNOCOOBHOCTEN K XUMUK;

— obecneveHune yCﬂOBMVI, CI'IOCO6CTBy}OLLI,MX ano6peTeHM+o O6y‘-laIOIJ.I,MMMCH OonbiTa pa3Hoo6pa3HoV1 AEeATE/IbHOCTU, MO3HAHUA U
CaMOMoO3HaHnA, K/K4YeBbIX HABbLIKOB (KI'II-O‘-IeBbIX KOMI'IGTGHLI,VIVI), nmewuwnx yHuBepcCasibHoe 3Ha4YeHue AnaAa pPa3/MyHbIX BUAOB
AEATENNTbHOCTU;

— popmupoBaHme obuen GPyHKLNOHANbHOM N eCTECTBEHHO-HAYYHOM rPaMOTHOCTU, B TOM YMCAe YMEHUN 0OBACHATb U OLLEHMBATb
ABNEHMA OKPYKAIOLLETO MUPA, NCNONb3YA 3HAHMA M ONbIT, NONYYEHHbIE NPU U3YYEHUN XUMUU, MPUMEHSATDL UX NPU PELLEHMUN Npobaem
B NOBCEAHEBHOM XU3HU U TPYAOBOMN AEATENbHOCTY;

— dopmunpoBaHME Yy 0OYYHAOLWMXCA TYMAHUCTUYECKUX OTHOLUEHUMA, NOHUMAHMA LEHHOCTU XMMWUYECKMX 3HAHMN ONA BbIPaboTKM
3KONOrMYeCKN LenecoobpasHoro noBedeHMAa B ObITy M TPyAOBOW AeATENbHOCTM B LENAX COXPAHEHWUA CBOEro 340pOBbS U
OKpY»KaloLLen NpUpPoaHON cpeapl;

— pasBuTME MOTMBALUMKM K 0Oy4yeHMto, CNOCOBHOCTEM K CAMOKOHTPO/JIKO WM CAaMOBOCMMUTAHUID Ha OCHOBE YCBOEHWUSA
obLeyenoBeyeckmx LEHHOCTEN, FOTOBHOCTM K OCO3HAHHOMY Bbi6OpY Npodmaa N HanpaBAEHHOCTM Aa/ibHENLLEro 0by4YeHus.



ObLee Yncno Yacos, OTBEAEHHbIX 419 U3YyYEeHUA XMMUU Ha YPOBHE OCHOBHOrO 0bLlero obpasoBaHus, cocTaBaseT B 9 Kiacce — 68
yacos (2 yaca B HeZento).

NMnaHnpyemblie pesynbTaTbl 0CBOEHUA NPOrpamMmmbl MO XMMUU HA YPOBHE OCHOBHOIO obwero 06pasoBava

JINYHOCTHbIE pe3ynbTaThbl

JINYHOCTHbIE pe3y/ibTaTbl OCBOEHMA MPOrPaMmbl OCHOBHOro obliero obpasoBaHMA AOCTMraloTCA B Xo4e ObyyeHuMA XMMUKU B
eanHCTBE y4ebHOW M BOCNUTATE/NIbHOM [AEeATe/NIbHOCTM B COOTBETCTBUM C TPAAULMOHHBIMU POCCUNCKMMU COLMOKYIbTYPHBIMU U
[lYXOBHO-HPaBCTBEHHbIMW LLEHHOCTAMM, MPUHATBIMU B OBOLLECTBE MPaBWIaMM U HOPMamMM MOBeAEHUs M CnocobCTBYIOT npoueccam
CaMOMO3HaHWUsA, CaMOPa3BUTMA U coLManm3aLmnm obyyatomxcs.

JINYHOCTHbIEe pe3ynbTaTbl OTPaXKakT rOTOBHOCTb o6yqa+ou.|,14xcn PYKOBOACTBOBATbLCA CUCTEMOM MO3UTUBHbIX LEHHOCTHbIX
OpMEHTaLLMVI 1 pacimpeHme onbita AeATENIbHOCTU Ha €€ OCHOBE, B TOM YMCNe B YaCTu:

1) NnaTPMOTUYECKOro BOCNUTAHUA:

LLEHHOCTHOrO OTHOLWIEHUSA K OTeYeCTBEHHOMY KY/JbTYPHOMY, UCTOPUYECKOMY W Hay4YHOMY Hac/ieAuto, MOHUMAHWUA 3HaYyeHUs
XMMUYECKON HAYKM B KU3HU COBPEMEHHOro obuiecrtsa, cCnocobHOCTM BAafETb A0CTOBEPHOM WHPoOpMaumen o nepenoBbIX
DOCTUMKEHUAX N OTKPLITUAX MUPOBOM U OTEYECTBEHHON XMMMUU, 3aUHTEPECOBAHHOCTM B Hay4HbIX 3HAHMAX 0O yCTpoKcTBe Mupa U
obuecTBa;

2) rpa*KAaHCKOrO BOCMUTAHUA:

npegcraBaeHna O CouuasibHbIX HOPMaX W npaBuaax MeXINYHOCTHbIX OTHOLWEHMN B KONNeKTUBE, KON\MYHMKE\TMBHOVI
KOMMNETEHTHOCTU B O6LLI,€CTBeHHO I'IOJ'Ie3HOIZ, yqe6HOMCCﬂeAOBaTeﬂbCKOIz, TBOp‘-IGCKOVI U 4apyrux snaax AeAtebHOCTUN, TOTOBHOCTU K
pa3Hoo6pa3H017| COBMECTHOM AEATENNbHOCTU MPU  BbINOHEHUN yqe6Hb|x, NMO3HaBaTe/ibHbIX 3aAdad4, BbIMNOJIHEHUN XUMUNYECKUX



dKCNEPUMEHTOB, CO34aHUNA yl-IE6HbIX NPoOeKToB, CTpeMieHnNA K B3aMMOMNOHNMMAHNIO U B3aUWMONMOMOLKX B npouecce aTOoMN yHE6HOVI
[eATeNIbHOCTWN, TOTOBHOCTM OLLEHUBATb CBOE NoBeaeHue m NOCTYNKU CBOUX TOBapMLLI,eﬁ C NO3nMUnNnN HPaBCTBEHHbLIX N MPABOBbLIX HOPM C
y‘-IéTOM OCO3HaHHUA I'IOC!'Ieﬂ,CTBVIﬁ NMOCTYMNKOB,

3) LEeHHOCTM HaYYHOro NO3HAHUA:

MUPOBO33peEHYECKHME NpeacTtaBaeHnNAa O BEWECTBE U XMMUYECKOMN peakunn, COoTBeTCTBYHOWMNE COBPpEMEHHOMY YPOBHIO PA3BUTUA
HayKMN n cocCctasaarwouwme ocHoBy Aa1Aa NOHNMMaHNA CYLLHOCTU Haquoﬁ KapTUHbl MMpa, npeacraBsieHnA 06 OCHOBHbIX 3aKOHOMEPHOCTAX
Pa3BUTHUA NPUPOAbl, B3aMMOCBA3AX Ye/10BEKA C I'IpVIpO,EI,HOVI cpep,oﬁ, O PO/IN XMUMNUN B NO3HAHUN ITUX 3aKOHOMepHOCTel;'I;

NO3HaBaTe/IbHble MOTMBbLI, HaMpas/ieHHble Ha MNOJAYy4YEeHME HOBbIX 3HAaHWM NO XMMWUKM, Heobxoammblie pnA 0bbACHEHWUA
Habnto4aeMbIX NPOLLECCOB M ABNEHWUM, MO3HABaTe/IbHON, MHPOPMALMOHHOM U YMTATENIbCKOM Ky/IbTypbl, B TOM 4YMUCNE HABbIKOB
camocToATenbHoM paboTbl € y4ebHbIMM  TEKCTamM, CMNPaAaBOYHOW /NNTEPaATypoMr, AOCTYMHbIMU TEXHUYECKMMMU CpeacTBamu
MHPOPMALMOHHBIX TEXHONOTUN;

MHTEepec K 0byyYyeHMIO M MNO3HaHWUIO, NOOO3HATENbHOCTb, FOTOBHOCTb M CMNOCOOHOCTb K CamMoobpa3oBaHMIO, MPOEKTHOM W
nccnenoBaTeNIbCKOM AeATENbHOCTU, K 0CO3HAaHHOMY Bbl6OPY HanpaB/EHHOCTM U YPOBHA 06yYeHMA B Aa/IbHENLLEM;

4) popmmnpoBaHUA KyNbTypbl 340POBbA:

OCO3HaHWEe LEeHHOCTU KM3HW, OTBETCTBEHHOro OTHOLWEHWS K CBOEMY 340POBbl0, YCTAHOBKM Ha 340POBbIA 06pas KMU3HM,
OCO3HaHWe MNOCNeACTBUA UM HenpusaTUe BPedHbIX NpuBbIYeK (ynoTpebneHus ankorons, HapKOTMKOB, KypeHus), HeobxoAMMOoCTU
cobnogeHna npaBua 6e3onacHOCTU NpY 06paLLEHUN C XMMUYECKMMM BELLLECTBAMM B ObITY U peasibHOM }KU3HW;

5) TpyaoBoro BocnutaHua:

MHTEPEeC K MPaKTUYECKOMY M3ydyeHUto npodeccuit U TpyAa Pas/IMYHOrO poaa, YBarKeHWe K Tpyay WU pes3ynbTaTam TPyAO0BOWM
AEeATeNbHOCTU, B TOM YMCAe Ha OCHOBE MNPUMEHEHUS MNPeaMEeTHbIX 3HAHUMA N0 XMMUKU, OCO3HAHHbIA BbIOOP MHAMBMAYANbHOWN
TPAEKTOPUN NPOAOIKEHNA 06pPa3oBaHMUA C YY4ETOM NIMYHOCTHbLIX MHTEPECOB U CMOCOOHOCTU K XMMUKM, OBOLLECTBEHHbIX MHTEPECOB U
notpebHocTen, ycnewHom npodeccMoHaNbHON AEeATENbHOCTM U Pa3BUTUA HEobXOoAMMbIX YMEHWI, FTOTOBHOCTb aAanTUPOBATbCA B
npodeccnmoHanbHOM cpeae;



6) aKONI0OrMUYECKOro BOCNUTaHUA:

3KONOMMYECKU LLenecoobpasHoe OTHOLEHUNE K NPUPOAE KaK UCTOYHMKY XKM3HU Ha 3em/ie, OCHOBE €€ CyLLLEeCTBOBAHMSA, MOHUMAHWNE
LLEHHOCTM 340p0BOro M 6esonacHoro obpasa KU3HU, OTBETCTBEHHOE OTHOLLIEHWE K COBCTBEHHOMY (U3NYECKOMY M MCUXUYECKOMY
3,0pOBb0, OCO3HAHME LLEHHOCTM COobNtoAEeHUS NpaBua HGe3onacHoro noseaeHUs npu paboTte ¢ BELECTBAMM, a TaKKe B CUTyaUMsX,
YrpOXKatoLWmX 340P0BbI0 U KU3HU NII0AEN;

CNOCOBHOCTM MPUMEHATb 3HAHMA, NOJYyYaeMble MNPU U3YYEHUU XUMUKW, ONA PELeHUs 3a[ad, CBA3AHHbIX C OKpy)KaloLeMn
NPUPOAHOM Cpeaon, ANA MOBbILEHUA YPOBHA 9KOJIOTMYECKOM KY/IbTypbl, 0OCO3HaHWUA rNob6anbHOro xapakrtepa 3K0N0rmMyeckmx npobaem
N NyTEN UX peLleHnsa NocpeaCcTBOM METOA40B XMMMU, SKOJIOTUYECKOTO MbILUNEHNA, YMEHUA PYKOBOACTBOBATLCA MM B NO3HABATE/IbHON,
KOMMYHUKATUBHOMN 7 couManbHOM NpaKkTUKe.

meTanpegmeTHbie pe3y/ibTaTbl

B cocTtaBe meTanpeamMeTHbIX Pe3y/ibTaTOB BblAENAT 3HaUYMMble A1 GOPMUPOBAHUA MUPOBO33PEHUA OBLLEHAYUYHble NMOHATUS
(3aKkoH, TeopuAa, NpuHUMN, rMNoTe3a, $aKT, cMCTEMA, NPOLECC, SKCMNEPUMEHT U APYroe.), KOTopble UCMO/b3YIOTCA B €CTeCTBEHHO-
HayYHbIX Y4ebHbIX NpeameTax M NO3BOJIAKT Ha OCHOBE 3HAHMN U3 3TUX NpeameToB GOpMUpPOBaTb NpeacTaB/leHMEe O LLeNOCTHOM
Hay4YHOM KapTUHE MMUpPa, U YHUBEpPCaNbHble yyebHble aAencTBUA (NO3HaBaTe/IbHble, KOMMYHUKATUBHbIE, PEryNATUBHbIE), KOTOpPblE
obecneunBatoT GOpPMMUPOBAHNE FTOTOBHOCTU K CAMOCTOATE/IbHOMY MIAHWUPOBAHMIO U OCYLLECTB/IEHUIO Y4eOHOMN AeATENbHOCTH.

Mo3HaBaTenbHble YHUBEpPCa/ibHble yyebHble AeicTBuUA
basoBble N0rMuecKkue AemncTema:

YMEHUA UCMNO/b30BaTb NMPUEMbI SIOTMYECKOTO MbIWIEHUA MPU OCBOEHUW 3HAHWIA: PACKPbIBaTb CMbIC/T XMMUYECKUX MOHATUIM
(BblAENATb MX XapaKTepPHble NPU3HAKM, YCTAaHABAMBATb B3aMMOCBA3b C APYTMMU NOHATUAMM), UCNOIb30BaTb NOHATUA AN 06bACHEHUS
OTAENbHbIX PAKTOB U ABIEHUN, BbIOMPATb OCHOBAHUA U KPUTEPUN ANA KNAaCCUDUKALUN XMMUYECKUX BELLLECTB U XMMUYECKUX PeakLnii,



YCTaHaB/1MBaTb MPUYUHHO-CNEACTBEHHbIE CBA3U MeEXAY obbeKkTamu n3ydyeHma, CTPpouUTb J1orM4eCKne paccyxKaeHuA (MH,EI,yKTMBHbIe,
AeOYyKTUBHbIE, NO aHaJ'IOFMM), AenaTtb BbIBOAbl N 3aK/1HO4YEHNA,

yMeHMe NPUMEHATb B NpoLecce NO3HAHUA MNOHATUA (NpeAMETHble U MeTanpeaMeTHbIe), CUMBOAMYECKME (3HAKOBbIE) MoaeNu,
MCNO/b3yemMble B XMMWUKU, NPeobpa3oBbiBaTb LWMPOKO NMPUMEHSAEMbIE B XMMUWU MOAENbHbIE MPEeACTABAEHUA — XMMWYECKMIA 3HAK
(cumBON anemeHTa), XMmMyeckaa Gopmyna M ypaBHEHUE XMMMUYECKON peaKkuuu — Npu pelieHrMn y4ebHO-No3HABATENbHbIX 3a4ay, C
YYETOM 3TUX MOZENbHbIX MPEeACTaBNAeHUA BbIABAATb W XapaKTEPM30BaATb CYLLECTBEHHbIE MPU3HAKM M3y4aeMblX OObEKTOB —
XMMMUYECKUX BELLECTB U XMMUYECKUX PEAKLMI, BbIABNATL 06LLME 3aKOHOMEPHOCTU, NPUYMHHO-C/IeACTBEHHbIE CBA3U M MPOTMBOPEYUSA B
M3y4yaeMblX NpoLeccax 1 ABAEeHUAX.

ba3soBble uccneposartesibckue AEﬁCTBMﬂZ

YMEHME WCMO/b30BaTb MOCTaB/IEHHbIE BOMPOCbl B KayecTBe MHCTPYMEHTA MO3HAHMA, a TaKXe B KayecTBe OCHOBbl ANf
bopMMpOBaHMA TMMNOTE3bI MO NPOBEPKE MNPABUILHOCTU BbICKA3blBAEMbIX CYXKAEHUN;

npuobpeTeHne onbiTa NO NAAHUPOBAHWUIO, OPraHM3aLMN U NPOBEAEHUIO YYEHNYECKMX IKCMEPUMEHTOB, YMeHUe HabaoaaTthb 3a
XOZlOM MNpoLecca, CaMOCTOATE/IbHO MPOrHO3MpoBaTb €ro pesynbtat, GpopmynmpoBatb 0606LEHMA U BbIBOAbI MO pe3y/bTaTam
npoBeAEHHOro ONbITa, UCCAeA0BaAHUA, COCTABNAATb OTYET O NpoAesiaHHOM paborTe.

Pa6ota c nHpopmauueii:

yMeHMe BblbMpaTb, aHaIM3MPOBATb M MHTEPNPETUPOBATb MHPOPMALMIO Pa3NNYHbIX BUAOB 1 GOPM NpeacTaB/ieHuMa, NoyYaemyro
M3 pasHbIX UCTOYHUKOB (HAay4yHO-NONyNsipPHAsA ANTEpaTypa XMMMYECKOTO COAEPXKaHUA, CNpaBoYHble nNocobua, pecypcbl MHTepHeTa),
KPUTUYECKU OLEHNBATb MPOTMBOPEUYMBYIO U HEAOCTOBEPHYHO MHDOPMALNIO;

yMeHMEe MPUMEHATb pPa3/IMYHble MeToAbl M 3anpocbl Npu noucke u otbope MHPOPMAUUM M COOTBETCTBYIOLLMX AAHHbIX,
HeobXxoANMbBIX ONA BbINOAHEHMA y4yebHbIX M MO3HABATENbHbIX 334ay oOnpenenéHHoro Tuna, npuobpeTteHne onbita B obnactu
MCNONb30BaHMA WMHOOPMALMOHHO-KOMMYHUKATUBHbIX TEXHO/IOTUIA, OBNALEHME KY/NbTYypPOM AKTUBHOIO WCMNO/Ib30BAHMA PaA3NYHbIX
MOUCKOBbIX CUCTEM, CAMOCTOATE/IbHO BblIOMpPaTh ONTUMasbHYO GopMy npeactaBaeHMAa MHOOPMaLUK U UNNOCTPMPOBATL peLlaemble
334341 HECNOXKHbIMM CXEMaMU, AnarpaMmmamm, Apyrumm Gopmamm rpadmkm n ux KOmMbuHaumamu;



yMeHMe 1CNo/b30BaTb M aHaNU3UPOBaTb B npouecce y4ebHOM M MCCNeaoBaTENbCKON AeATeNbHOCTU MHGOPMALMIO O BANAHUM
MPOMbILLIEHHOCTU, CE/IbCKOTO XO3AMCTBA M TPAHCMOPTa Ha COCTOAHME OKPY*KatoLel NPUPOAHONM cpeapbl.

KommyHUKaTUBHbIE YHUBepCaibHble yuebHble gencTeua:

YMeHUA 3a4aBaTb BOMpocbl (B xoae Auanora u (UnmM) AUCKYCCUMM) MO CyWecTBy obCyaaemon Tembl, GOpMyINpPOBaTb CBOMU
NPeANIOKEHNA OTHOCUTE/IbHO BbINONIHEHWNA NPEANIOKEHHON 3a4a4MK;

YMEeHMA NPeAcTaBNsaTb MOJIyYEHHble Pe3y/bTaTbl MO3HABATE/IbHOW AEATENbHOCTU B YCTHbIX M MUCbMEHHbIX TEKCTax; AenaTb
Npe3eHTauuio pPe3ynbTaToOB BbIMNOJHEHMA XMMMYECKOTO 3KCnepumeHTa (nabopatopHoro onbitTa, JflabopatopHoi paboTbl Mo
nccneaoBaHUIO CBOMCTB BELLLECTB, y4eOHOro NpoeKkTa);

YMEHUA Y‘-Ie6HOI'O coTpyaHn4yectBa CO CBEPCTHUKamMKn B COBMECTHOM MO3HaBaTe/IbHOMN U MCCﬂe,D,OBaTEHbCKOVI OEATENNbHOCTU MNPU
peweHnn BO3HUKaAOLWKNUX I'IpO6J1€M Ha OCHOBE yqéTa 06|J.I,MX MHTEPECOB U COrnacoBaHmA I'IO3MLI,MIZ (O6CV)+([],€HMFI, obmeH MHEHNAMMU,
«MO3rosblie WTYPMbI», KOOPOAMHAUNUA COBMECTHbIX AEVICTBVIVI, onpeaeneHne Kputepmes no oueHkKe Ka4vecCrtBa BbIMO/IHEHHOM pa6OTbI n

apyrue).

PerynatuBHble yHUBepCcaibHble y4ebHble aencTBuA:

YMEHMEe CaMOCTOATE/IbHO OnpeaenAaTb LUenM AeATeNbHOCTUM, MJaHUPOBaATb, OCYLLECTBAATb, KOHTPO/JMPOBATb W NpwU
HeOOXOAMMOCTN KOPPEKTMPOBATb CBOK AeATeNbHOCTb, BblbupaTb Hambonee 3dpdeKTUBHble cnocobbl peweHna y4ebHbIX |
NO3HABaTe/NbHbIX 33434, CAMOCTOATE/IbHO COCTAB/IATL MM KOPPEKTUPOBATb NPEA/IOKEHHbIN anropuTM AENCTBUIA NPU BbIMNOJHEHUM
334aHMN C YY4ETOM MNONYYEHUA HOBbIX 3HAHMM 06 M3yyaembix OODBEKTAX — BELLEeCTBAX W pPeaKkuMAX, OLEeHWBATb COOTBETCTBME
NOJIy4eHHOTro pe3y/ibTaTa 3aABNEHHOM LLesIM, YyMEeHME UCNO/1b30BaTb U aHAaNM3MPOBaATb KOHTEKCTbI, Npeasaraemble B YCN0BUM 3a4aHUN.



MpeameTHble pe3ynbTaTtbi

B coctaBe npegmeTHbIX pPe3ynbTaTOB MO OCBOEHUIO 06A3aTeNIbHOrO COAEP)KaHWA, YCTAaHOBNEHHOTO AaHHOM denepasibHOM
pabouyen NnporpaMmmolt, BblAENAT: OCBOEHHbIE 00YYaOWMMNCA HAaYYHble 3HAHUSA, YMEHMA U cnocobbl 4eNCTBUMI, cneumndmyeckne ans
npeameTHoOn obnactn «Xmmua», BUAbl AEATENbHOCTU MO MOJYYEHMUIO HOBOFO 3HAHMA, €ero MHTepnpeTaumu, npeobpasoBaHUO U
NPUMEHEHMIO B PA3/INUYHbIX Y4EOHbIX M HOBbIX CUTYaLUSIX.

K KOHuUy obyyeHua B9 Knacce npeameTHble pe3y/nbTaTbl Ha 6a30BOM YpOBHE [AOJ/IKHbI OTparKaTb CHOPMUPOBAHHOCTb Y
06yYaoLWMXCA YMEHWNIA:

PaCKpPbIBaTb CMbIC/1 OCHOBHbIX XMMMUYECKUX MOHATUM: XMMUYECKUA 3EMEHT, aTOM, MOJIEKY/la, MOH, KaTUOH, aHWUOH, NpPocToe
BELLLECTBO, CNOXHOE BEL,ECTBO, BAJIEHTHOCTb, 3/1EKTPOOTPULATENbHOCTb, CTEMEHb OKUC/IEHWUA, XMMMYECKAA peaKkLuua, XMMUYecKas
CBA3b, TennoBoi 3PPEeKT peaKkumu, MOJb, MONAPHbIA OOBbEM, pPaACTBOP, 3SNEKTPONNTbI, HEINEKTPONNUTbI, INEKTPOSUTUYECKAN
Auccoumaumns, peakumm WMOHHOro obmeHa, KaTanus3aTop, XMMUYecKoe paBHoBecue, obpaTumble M HeobpaTUMble peakuuw,
OKUCINTENIbHO-BOCCTAHOBUTE/IbHbIE  PeaKUWK, OKUC/INTENb, BOCCTAHOBWUTENb, OKWUC/NEHWE U BOCCTAHOBJIEHWE, aNNOTPONMUA,
am@OoTEPHOCTb, XMMMYECKana CBA3b (KOBANeHTHAaA, MOHHAA, MeTa//IM4yeckasn), KpPUCTaN/MYecKas peLléTKka, Koppo3va MeTasos,
CNAaBbl, CKOPOCTb XMMMUYECKOM peakLumn, npeaenbHo AonycTUMan KoHueHTpaumsa MNAK sewecTtsa;

WNNIOCTPUPOBATb B3aMMOCBA3b OCHOBHbIX XMMUYECKUX MOHATUN M NPUMEHATb 3TU MOHATMA MPU OMNUCAHMWU BELLECTB U UX
npesBpaLLeHN;

MCNONb30BaTb XMMUYECKYIO CUMBOJIMKY ANA COCTaBAeHNA GOPMY BELLECTB M YPAaBHEHU XUMUYECKUX PeaKLNIA;

onpefenATb Ba/NIeHTHOCTb W CTENeHb OKUC/IEHUA XUMMUYECKUX 3/IEMEHTOB B COEAMHEHMAX pPa3/IMYHOro COCTaBa,
NPUHAANEXHOCTb BELWECTB K onpeaenéHHOMY Knaccy coeauHeHut no ¢popmynam, BUA XMMUYECKOM CBA3M (KOBaNeHTHan, MOHHas,
MeTaNNINYecKkan) B HEOPraHMYECcKMX COoeaMHEHUAX, 3apAd MOHA Mo XMMUYEecKon dopmyne, XapakTep cpeabl B BOAHbIX pacTBOpax
HEeOopPraHNYeCKNX CoOeaMHEHWNM, TUM KPUCTANIMYECKOM PELUETKM KOHKPETHOIO BELLECTBa;

pacKkpbiBaTb cmbicn [lepuogmyeckoro 3akoHa [. WU. MeHaoeneeBa M AEMOHCTPUMPOBATb €ro MOHMMaHWeE: OMUCbIBaTb U
XapaKTepm3oBaTb TabanyHyo popmy Mepnoanyeckomn CUCTEMbI XMMUYECKMX 3IEMEHTOB: Pa3nnMyaTb NOHATUA «r1aBHAA noarpynna (A-



rpynna)» mn «noboyHas noarpynna (b-rpynna)», manble u 6onbwne nepuopbl, COOTHOCUTb O0O6O03HAYEHUA, KOTOpble MMETCA B
nepuoaunyeckon Tabanue, C YUCN0BbIMU XapPaKTEPUCTUKAMM CTPOEHUA aTOMOB XMMUYECKUX 3/IEMEHTOB (COCTaB M 3apAg, Aapa, obuiee
YMC/IO INEKTPOHOB W pacnpeneseHne UX MO INEKTPOHHbIM CNoAM), OObACHATL 06LWMEe 3aKOHOMEPHOCTM B U3MEHEHUM CBOMCTB
31€MEHTOB U UX COeAMHEHUI B NpeaesiaXx MablX NePUOLOB U FaBHbIX NOATPYNM C Y4ETOM CTPOEHUA UX aTOMOB;

KnaccudmumpoBaTb XMMMUYECKME 3NE€MEHTbl, HEOpPraHMYEecKMe BELLeCTBA, XMMUYECKMe peakumm (no 4Yucay m  coctaBy
y4acCTBYIOLWMX B PEAKLUKN BELLECTB, MO TENN0BOMY 3PPEKTY, N0 U3IMEHEHUIO CTENEHEN OKMCNEHNA XMMNYECKUX 3/1IEMEHTOB);

XapaKTepmn3oBaTb (ONuMcbiBaTb) 0bwmne u cneunduryeckne XMMmMYecKme CBOMCTBA MPOCTbIX U C/I0XHbIX BELLECTB, NOATBEPXKAAA
onucaHMe NPMMepPaMmn MONEKYNAPHBIX M MOHHbIX YPAaBHEHWUIA COOTBETCTBYHOLLMX XMMUYECKMX pPeaKLmii;

COCTaBAATb YPABHEHUA 3INEKTPOJIUTUYECKON AMCCOLMALMU KUCNOT, LWesIoYen U CONer, NOHble U COKPaLLEHHbIe YpaBHEHMUA
peakunm MOHHOro obmeHa, ypaBHEHMA pPeaKkuMi, NoATBEpPXKAAlWMX CYyLLeCcTBOBaHWE TEHETUYECKOM CBA3U MeXay BelecTBamMmu
Pa3/IMYHbIX KNACCOB;

PaCKpbIBaTb CYLWHOCTb OKMCAUTENbHO-BOCCTAHOBUTE/IbHBIX pPeakuui NocCpeacTBOM COCTAB/IEHUA 3NEKTPOHHOro H6anaHca aTmx
peakumi;

NPOrHO3MpPoBaTb CBOMCTBA BELLECTB B 3aBUCMMOCTU OT UX CTPOEHUA, BOSMOXKHOCTN NPOTEKAHUA XMMUYECKUX NpeBpaLLeHni B
Pa3IMYHbIX YCNOBUAX;

BbIYMCNATL OTHOCUTENIbHYIO MOJIEKYNAPHYIO M MOMAPHYHD MAcCbl BELLECTB, MACCOBYH A0/H0 XMMWUYECKOro 3/71emMeHTa Mo
bopmyne coefMHEHMA, MACCOBYIO 010 BELLECTBA B PACTBOPE, MPOBOAMTbL PACYETbI MO YPABHEHMIO XMMUYECKOM peakLmu;

cobnogaTh NpaBuaa NOAb30BaHMA XMMUYECKOM NOCYAON 1 nabopatopHbiMm obopyaoBaHMEM, a TaKKe nNpaBuna obpalleHuma ¢
BELLECTBAMM B COOTBETCTBMM C UHCTPYKLMAMMU MO BbINOJHEHWUIO N1aBOPATOPHBIX XMMUYECKMX OMbITOB MO NOAYy4YEHUIO U cObupaHuio
ra3006pa3Hbix BELLECTB (AMMMaAKa U YINEKMUCNOTO ra3a);

NPOBOAMUTbL PeaKLMn, NOATBEPKAAOLLME KAaYeCTBEHHbIN COCTaB Pa3/IMYHbIX BELLECTB: PACNO3HABATb OMbITHbIM MYTEM X10pUA-,
bpomna-, nogua-, kKapboHat-, docdat-, cmamkat-, cynbdaT-, rTMAPOKCUA-NOHBI, KATUOHBI AMMOHUA U MOHbI U3YYEHHbIX METa/O0B,
NPUCYTCTBYIOLWME B BOAHbIX PAacTBOPaX HEOPraHNYEeCKUX BELLLeCTB;

NMPUMEHATb OCHOBHbIE OMEepaLUmM MbICIUTENIbHOM AeATENbHOCTM — aHaNM3 U CUHTE3, CpaBHeHUe, 0606LweHne, cuctemaTnsaumio,
BblABIEHME MPUUYMHHO-C/IEACTBEHHbIX CBA3EM — ANA U3YyYEeHUA CBOMCTB BELLECTB M XMMUYECKUX PeaKLNM, ecTeCTBEHHO-HaydHble
MeToAbl NO3HaHMA — HabAgeHWe, U3MepeHNe, MOLENNPOBAHME, SKCNEPUMEHT (peanbHbli U MbICNEHHbIN).

CopeprKaHue obyueHusn



Bew,ecTBo U XMMUUYECKana peaKkuus

I'Iepmo,u,mqecmﬁ 3aKOH. [lepunoamnyeckaa cuctema XUMUYECKUX snemeHTos [. N. MeHpeneesa. CTpOEHMe dTOMOB.
3aKOHOMepHOCTM B M3MEHEHUWN CBOMCTB XMMWUYECKUX 3/IEMEHTOB nepsbIX TpéX nepmnoaos, KaauvAa, Kaabuua U uUX COEAMHE‘HMI\;i B
COOTBETCTBUU C NOJ1I0XKEHMNEM 21EMEHTOB B ﬂepmo,u,mqecr(oﬁ cncreme U CTpoeHmnem nx atoMmoes.

CTpoeHMe BelLecTBa: BMAbl XMMUYECKOM CBA3W. TUMbl KPUCTANI/IMYECKMX PELUETOK, 3aBUCMMOCTb CBOMCTB BeLLeCcTBA OT TuMa
KPUCTAaNNMYECKON PELUETKN U BUAA XMMUYECKOM CBA3M.

KJ'IaCCMd)MKaLI,MFI M HOMEHKNATypa HeopraHUYecKux BeLlecTs. XMmu4yeckue CBOMCTBA BeLW,eCTB, OTHOCAWMNXCA K pPa3/IM4YHbIM
KNnacCam HEOPraHN4YeCcKnux COE,CI,MHEHVIIL;I, reHetTn4yeckanda cBA3b HeEOPraHM4YeCKUNX BELLECTB.

Knaccmd)mxau,mn XNUMUNYECKUX peaKu,Mﬁ no pas3/IMv4HbIM MPU3HAKaM (I'IO YHUCNY N COCTABY y4acCTBylwOW KX B peakuunnm BeLecTts, No
Teniosomy 3¢¢EKTY, No U3MEHEHUID CTeNeHer OKUCNEHUSA XMMUYECKUX 3J/1EMEHTOB, MO O6paTVIMOCTVI, no y4acTtutio KaTanmsaTopa).
JK30- 1 dHAOOTEPMUYECKHUE peEAKLUNN, TEPMOXUMUYECKNE YPABHEHNWA.

NoHAaTMe o CKOpocCTH XMMUYECKOMN peakunn. MNoHAaTHe 06 O6paTMMbIX 7 HeO6paTMMbIX XUMUYECKUNX peakunAax. NoHATMe o
rOMOlreHHbIX U TeTeporeHHbIX peakuunax. NoHATMe o KaTanuse. OHATME O XMMMYECKOM paBHOBECUMN. (DaKTOpr, B/IMAKOLWMNE HA
CKOPOCTb XMMUYECKOMN peakunn n nonoxKeHne XmuMmm4eCcKoro paBHoBecuA.

OKMCANTENbHO-BOCCTAHOBUTENbHbIE peakuunn, 3ﬂeKTp0HHbIVI 6anaHC OKUCAUTENbHO-BOCCTAHOBUTE/IbHOM peakunn. CocrtaBneHune
ypaBHEHMI‘/JI OKUNC/IUTENTbHO-BOCCTAHOBUTE/IbHbIX peaKLLMIZ C NCNo1ib30BaHMEM METOLAa 3/TEKTPOHHOrIO 6anaHca.

TeOpMFI 3ﬂ€KTpOﬂI/1TM‘-IeCKOIz anccounauni. 3I'IeI-(TpOﬂI/ITbI N HE3NEKTPOINTLI. KaTMoHbI, aHMOHbI. MexaHu3m guccoumaumnm
BeLWeCTB C pa3/IMv4HbIMU BUOAMU Xmmmyeckomn ceasun. CteneHb anccoumaummn. CunbHble U cnabble SJ/IEKTPONINTDI.

Peakunn MoHHOro obmeHa. YcnoBMA NMPOTEKAHMA pPeakuMit MOHHOro obmeHa, NO/MHbIe U COKPALWEHHble MOHHblE YpaBHEHMA
peakunit. CBOMCTBA KUCNOT, OCHOBAHMMW U CONEei B CBETe MPeACTaBNeHUN 0O 3N1eKTPONUTUYECKON auccoumaummn. KavyecTBeHHble
peaKunm Ha NOHbI. MoHATME O TMAPON3E CONEN.



XumuyecKuli aKcnepumeHm:

O3HAKOMJIEHWE C MOAENAMU KPUCTAN/IUYECKUX PELIETOK HEeopraHW4YeckMx BeLWecTB — MEeTal/IoB M HemeTannos (rpadurta u
anMasa), C/NIOXHbIX BellecTs (xnopuaa HaTpusa), UCCNefoBaHME 3aBMCMMOCTM CKOPOCTU XMMWUYECKOM peaKkuum OT BO3AeNCTBUSA
Pa3IMUHbIX PaKTOPOB, UCCAeA0BaHNE 3/IEKTPONPOBOAHOCTU PaCcTBOPOB BELLECTB, NPOLLEecca AMCCOLMALUM KUCNOT, LLEeoYEN U conen
(BO3MOXHO MCNo/Ib30BaHWE BUAEO MaTepuanos), NPoBeAeHNe OMbITOB, UAMOCTPUPYIOWMX NPU3HAKN MPOTEKaHUS pPeaKuuii MOHHOro
obmeHa (obpasoBaHMe oOcajika, BblaeneHuWe ras3a, obpasoBaHWe BOAbl), OMbITOB, WANOCTPUPYIOWMX MNPUMEPbI OKUCAUTE/NIbHO-
BOCCTaHOBUTE/IbHbIX PeaKkLUnii (ropeHne, peakumnmn pasnoxKeHua, coegmuHeHus), pacno3HaBaHMe HeEOPraHNYEeCKUX BELWECTB C MOMOLLbIO
KauyeCTBEHHbIX peakLUMii Ha MOHbI, PpelleHne SKCNnepMmeHTaabHbIX 3a4au.

HemeTtannbl n nx coeguHeHunA

O6wan xapaKTepucTuKa ranoreHoB. OCOBEHHOCTN CTPOEHUSA aTOMOB, XapaKTepHbIe cTeneHn okncneHms. CtpoeHue n pusmnyeckme
CBOMCTBA NPOCTbIX BELLECTB — raoreHoB. XMMUYECKME CBOMCTBA Ha Npumepe xa0pa (B3aMmoaencTBmMe C MeTailaMn, HEMETaNNaMMy,
wenoyamu). Xnoposogopod. ConaHaa KMCNOTa, XMMUYECKUE CBOMCTBA, NOyYeHUe, NpUMeHeHune. [lelicTBue xnopa 1 XJ10poBoa0poaa
Ha OpraHM3m YyenoBeKa. BaxHellme xn1o0puabl U UX HaxoXKaeHue B npupoae.

O6uwasn xapakTepucTuKa anemeHToB VIA-rpynnbl. OCO6EHHOCTM CTPOEHMA aTOMOB, XapaKTepHble CTeNneHn okmucneHus. CTpoeHue u
dM3MUYECKMe CBOMCTBA MPOCTbIX BELLECTB — KUC/NOPOAA M cepbl. ANNOTPONHble MoAMPUKALUMM KUCNOPOAa U cepbl. XMMUYECKMe
cBoiictBa cepbl. CepoBoaopoa, CTpoeHue, dU3UYEecKMe U XMMUYeckue cBolcTBa. OKCMAbl Cepbl KaK NpeacTaBUTENN KUCIOTHbIX
okcmaoB. CepHas Kucnota, pUsMYECKMe M XMMUYECKMe CBOMCTBA (0buime KaKk npeacTaBUTeNs Kaacca KUCNoT M crneuuduyeckue).
XMMMYECKME peaKuuu, nexalme B OCHOBE NPOMbIWIEHHOro cnocoba nosayvyeHua cepHoM KMCAoTbl. MpumMmeHeHne CepHOM KUCNOTbI.
Conun cepHOM KUCNOTbl, KayecTBeHHas peakumsa Ha cynbdaT-uoH. HaxoxkaeHwe cepbl U e€ coeaMHEHUI B npupoae. XMmUYecKkoe
3arpAsHeHMe OKpYrKalollen cpenbl CoeguMHEHUAMM cepbl (KMCNOTHble AOXKAM, 3arpAsHeHue Bo3ayXxa WM BOAOEMOB), cnocobbl ero
NpeAoTBpaLLEHUS.

Obuwan xapakTepuctnka snemeHToB VA-rpynnbl. OCOBEHHOCTM CTPOEHMA aTOMOB, XapaKTepHble CTEeneHW OKUcieHus. A3oT,
pacnpocTpaHeHne B npupoae, GU3MYECKMe U XMMUYEeCcKMe cBoicTBa. KpyroBopoT asoTa B npupoae. AMMUaK, ero ¢pusnmyeckme u
XMMMUYECKME CBOMCTBA, MoJiydeHWe W npumeHeHune. CoNM aMMOHMA, UX GUIMYECKME U XMMWUYECKMEe CBOWCTBA, MPUMEHEHMeE.
KauyecTBeHHas peakuusa Ha MOHbl aMMOHMSA. A30THas KMCNOTa, €€ nonyyeHue, GU3MYECKME U XMMUYECKME CBOMCTBA (0b6LiMe Kak



npeacTaBUTeNA Kaacca KUCAOT U crneunduyeckme). Mcnonb3oBaHME HUTPATOB M COJIEM aMMOHMA B KayecTBE MWMHEpPasbHbIX
ya06peHnin. Xummnyeckoe 3arpsasHeHNe OKPY»KatoLLen cpeapbl COegMHEHUAMM a30Ta (KUC/IOTHbIE 40X AM, 3arpsi3HEHNE BO34yXa, NOYBbI
n sBogoémos). ®ocdop, annotponHbie moandukaumm cdocdopa, ¢usnyeckme M xmmuyeckme csoictBa. Okemng docdopa (V) wm
dochopHans Kucnota, GU3MYECKME U XMMMUYECKMEe CBOWCTBA, MNonyyeHue. Mcnonb3oBaHue ¢ochaToB B KayecTBE MUHeEPaAsbHbIX
yaobpeHun.

Ob6uian xapaktepucTuka anemeHToB IVA-rpynnbl. OcObeHHOCTM CTPOEHMA aTOMOB, XapaKTepHble CTeMNeHU OKUcAeHus. Yrnepoga,
aNNoTPONHble MOANPUKALMM, pacnpocTpaHeHNe B Npupoae, dUsndeckne n XuMmmyeckune ceoiictea. Agcopbuusa. Kpyrosopot yraeposa
B npupoae. OKcuapl yrnepoaa, nx Gusmnyeckme u XMMmyeckne CBOMNCTBa, AENCTBUE HA KMUBble OPraHU3Mbl, MOJYYEHNE N NPUMEHEHME.
3Konoruyeckme npobiembl, cBsizaHHble ¢ okcmaom yrnepoga (1V), rmunotesa rnobanbHOro NnoTenseHna KAnMmaTta, NnapHUKOBbIA 3P deKT.
YronbHas Kucnota U eé conu, ux GusmMyeckme U XMMUYECKMe CBOMCTBA, MOJiydeHMe U npumeHeHue. KauyecTBeHHas peakumsa Ha
KapboHaT-MoHbI. Micnonb3oBaHue KapboHaToB B HbITY, MeaUUMHE, NPOMbILLIIEHHOCTU U CENIbCKOM XO3AMCTBE.

MepBOHava/ibHblE NOHATUA 06 OPraHUYECKMX BELLLECTBAX KaK O COeAUHEHMAX yrnepoaa (MeTaH, 3TaH, 3TUNEH, aueTUIEH, 3TaHO,
FNULUEPUH, YKCYCHan KucnoTa). NMpupoaHble UCTOYHMKKN YrneBoaopoaos (yronb, NPUPoAHbIA ras, HedTb), NPOAYKTbI UX NepepaboTKu
(6€H3UH), nX posib B BbITY U NPOMBbILINEHHOCTU. [OHATME O BUONOTMYECKM BaXKHbIX BELLLECTBAX: XKMpaX, 6enKkax, yrnesogax — U UX ponu
B *KM3HW YesnioBeka. MaTepuanbHoOe eaMHCTBO OPraHUYECKUX N HEOPraHMYECKUX COeAMHEHUN.

KpemHuit, ero ¢pM3MyYeckne U XMMMUYECKMe CBOMCTBA, NOAydYeHUE U npumeHeHue. CoeanHeHusa KpemHua B npupoge. Obuwme
npeactaBneHns o6 okcuge kpemuua (IV) n KpemHueson Kucnote. CUAMKaTbl, UX MUCMONb30BaHWE B ObITY, B MPOMbILIIEHHOCTW.
BakHelWwune cTpouTeibHbIE MaTepPUasbl: KEPAaMUKA, CTEKNO, LLeMEHT, BeToH, Kene3o6eToH. Mpobaembl 6€30NacHOro MCNo/ib30BaHUSA
CTPOMUTENBbHbIX MAaTEPNAIOB B MOBCEAHEBHOM KU3HW.

XumuyecKuli aKcnepumeHm:

n3yyeHme obpasyoOB HEOPraHMYECKMUX BELLECTB, CBOMCTB COMSIHOM KUCNOTbl, NPOBEAEHME KAUYECTBEHHbIX PeakuMn Ha Xaopua-
MOHblI U HabnogeHMe NPU3HAKOB UX MPOTEKaHUs, OMbiTbl, OTparkarowme GU3NYECKME U XMMUYECKME CBOWMCTBA Fa/loreHOB U UX
coeaunHeHUM (BO3MOMXKHO UCNO/Ib30BaHWE BUAEOMATEPMNAOB), O3HAKOM/IEHUE ¢ 0bpasLamm X10pnAoB (ranoreHnaoB), 03HaKOMAEHKNE
c obpasuamm cepbl U e€ coegUHEHUAMMU (BO3SMOXKHO WMCMNOJIb30BaHWE BUAEOMATeEpManos), HabnwogeHue npouecca obyrnmMBaHuA
caxapa nojg, AencTBMEM KOHLEHTPUPOBAHHOM CEPHOM KUCAOTbl, U3YYEeHME XMMUYECKUX CBOMCTB pa3baBieHHON CepHOM KUCNOTbI,



npoBeAeHMe KayecTBEHHOM peakuuu Ha cynbdaT-MoH U HabngeHWe NpusHaka eé NPOoTeKaHMA, O3HaKOMIeHUe C GU3MYECKUMU
cBoMcTBaMM asoTa, ¢ochopa U UX coeauHeHU (BOSMOMXKHO UCMO/Ib30BaHWE BUAeOMaTeEPMNanos), obpasuamm a3oTHbIX U GocdHOpPHbIX
yAobpeHuii, nonyyeHune, cobnpaHume, pacnosHaBaHUe U M3y4yeHMe CBOMCTB aMMMUaKa, NpoBeAeHUEe KaueCTBEHHbIX Peakuuit Ha MOoH
aMMOHMA N GoCchaT-MOH U U3yYeHMUE NPU3HAKOB UX MPOTEKAHUS, B3aMMOLENCTBME KOHLEHTPUPOBAHHON a30THOM KMCNOTbI C Meabto
(BO3MOXKHO MCMNO/Ib30BaHME BUAEOMATEPMANOB), M3yYeHME MOAENeN KPUCTA//IMYECKUX PELIETOK anmasa, rpaduTa, dynnepeHa,
O3HaKOMJ/IEHME C MPOLLECCOM aacopbunmn pacTBOPEHHbIX BEWECTB aKTUBUMPOBAHHbLIM YINEM U YCTPOMCTBOM NPOTUBOrasa, NnoJsiyyeHue,
cobupaHue, pacnosHaBaHUE U U3yYeHWe CBOMCTB Yr/IEKUC/IOrO rasa, NpoBeAeHMe KAaYeCTBEHHbIX Peakuuii Ha KapboHaT U CUAMKaT-
MOHbl W M3yYEeHWEe MPU3HAKOB WX MNPOTEKAHUA, O3HAKOMNEHMEe C NPOAYKUMEN CUIMKATHOM MPOMbIWNEHHOCTU, pPeLleHne
3KCMEePMMEHTa/IbHbIX 33434 N0 Teme «BaskHelLWne HemeTa bl U UX COeAUHEHUAY.

MeTannbl n X coeguHeHnA

Obuwan xapaKTepUCTUKA XMMUUYECKMX 3/MEMEHTOB — META/I/IoOB Ha OCHOBAaHUM WX MNONOXKeHMA B lepuogmyeckon cucteme
XMMMYecknx anemeHTtoB . N. MeHaeneesa u cTpoeHua atomoB. CTpoeHuMe meTannoB. MeTaninuyeckas CBA3b M METa/l/IMYECKas
KPUCTaNNNYecKan PelweéTka. DNEKTPOXMMUUYECKUIM Psaf HanpsKeHUn meTannos. PU3MYEcKMe M XMMUYECKMe CBOWCTBA META//IOB.
O6uwme cnocobbl nonyvyeHUa meTannos. MoHATUE O KOPPO3UN METaNN0B, OCHOBHbIE CMOCOBbLI 3aLLMUTbI UX OT KOpPPOo3uKn. Cnaasbl (CTanb,
YyryH, AHOPANIOMUHKUI, BPOH3a) U UX NPUMEHEHKE B BbITY M NPOMbILINEHHOCTHU.

LLlenoyHble meTannbl: nonoxeHune B Nepnoamnyeckon cucteme xummiyeckux anemenTos . V. MeHaeneesa, CTpOEHUE UX aTOMOB,
HaxoXaeHune B npupoge. Pusnyeckme U XMMMYECKMe CBOMCTBA (Ha nNpumepe HaTpusa M Kanus). OKCcuabl U TMOPOKCUAbI HAaTpUA U
Kanua. MpmMeHeHMe WenoYHbIX MeTan 0B U UX COeANHEHNA.

LLlenoyHo3emenbHble METanNbl MarHUM M KanbUMN: MonoXeHne B [lepnoauyeckon cucteme XMMUYEcKUx 3snemeHToB /.
N. MeHaeneeBa, CTPOEHME WX aTOMOB, HaxoxaeHue B npupode. PusnyeckMe U XMMUYECKME CBOMCTBA MaArHUA M KanbuUMs.
BarkHelwmne coegnHeHUA Kanbuma (oKeua, ruapoKkcua, conmn). -ECTKocTb BOAbl U CNOCODObI €€ ycTpaHeHus.

ANOMUHUI: NonoXxeHue B Nepmnoanyeckon cucteme Xmummnyecknx anemeHToB . . MeHaeneeBa, CTpOEHME aTOMa, HaXOXKAeHne
B Npupoae. Pusmyeckne n Xummyeckne CBOMCTBA aItoMUHUA. AMPOTEPHbIE CBOMCTBA OKCUAA U TMAPOKCMAA aFOMUHUA.



*eneso: nonoxeHue B Mepnoanyeckomn cucteme XMMUYeckux anemeHtos [l. U. MeHaeneesa, CTpoeHUE aTOMa, HaxoXaeHue B
npupoae. dusmyeckme n XuMmyeckme cBOMCTBA »Kenesa. OKcuabl, rmapokcuabl n conu enesa (Il) u »kenesa (1), ux cocras, cBolicTBa
N NoNy4YeHune.

XumuuecKuli aKcnepumeHm:

O3HaKoM/ieHMe ¢ 0bpasLammn MeTanioB U CNAaBoB, UX PU3MYECKMMM CBOMCTBAMMW, U3yYeHUEe pe3ybTaToB KOPPO3MU METaNN0B
(BO3MOXKHO MCNoONb30BaHWE BUAEOMATEPMANOB), 0COBEHHOCTEN B3aMMOAENCTBMA OKCUAA KasbUMSA M HATPUA C BOAOM (BO3MOMKHO
MCNONb30BaHME BMAEOMATEPUA/IOB), UCCeA0BaHNE CBOMCTB XECTKOM BOAbl, NMPOLECCa FOPEeHUs XKenesa B Kncaopoae (BO3MOMKHO
MCNONb30BaHME BUAEOMATEPMA/IOB), MPU3HAKOB NPOTEKAHUA KAYeCTBEHHbIX PEAKLMIM Ha MOHbI: MarHus, KanbUus, ailOMUHUSA, LUMHKA,
xene3sa (Il) n xenesa (lll), meau (1), HabntogeHne M onMcaHne NPOLECCOB OKPALIMBAHUA NAAMEHM MOHAMM HATPUA, Kansa U KanbLms
(BO3MOXHO MCNONb30BaHME BUAEOMATEPUANOB), uccieaosaHme amdoTepHbIX CBOMCTB MMAPOKCMAA aIIOMUHUA U TMAPOKCUAA LUMHKA,
peLleHre IKCNepMMEHTAbHbIX 3334 Mo TeMe «BaykHelwune meTan/ibl U UX COeAUHEHUN Y.

Xumusa u oKpyKatouas cpega

BewectBa U maTtepuanbl B I'IOBCELI,HEBHOVI *KM3HW YenoBeKa. be3onacHoe UCNO/sib30BaHWE BeLLeCTB U XMMUYECKUX peaKu,m‘/'l B
6bITy. I'IepBaﬂ MOMOLLDb NMNPU XUMUHECKNX OXKOlraxX U OTPaBJIEHUAX.

XMMUUecKoe 3arpsasHeHne OKpyrKatoLen cpeabl (npeaenbHas 4onycTMMan KoOHUEHTpauma Bewects, aanee — MNAK). Ponb xumunn B
peLleHMUM 3KONOrnYecKmx npobaem.

XumuyecKuli 3KcnepumeHm:
n3ydyeHmne obpasLLOB MaTepuanos (CTEKNO, CNaaBbl METAN/I0B, MOJIMMEPHbIE MaTepUanbl).
MexcnpedmemHsle cea3u

Peanusauma mexxnpeameTHbIX CBA3EN NPU U3YYEeHUU XMMUM B 9 Kaacce OCYyLLeCTBAAETCA Yepe3 UCNO/b30BaHME Kak obuimx
€CTEeCTBEHHO-HaY4YHbIX MOHATUI, TaK U NOHATUIN, ABNAOLWLMXCA CUCTEMHbIMM ANA OTAENbHbIX NPeAMEeTOB eCTeCTBEHHO-Hay4YHOro LMKAa.



O6u.w1e eCTeCTBEHHO-HAY4YHblE€ MNMOHATUA! Hay‘-IHbIﬁ CI)aKT, rmnoTtesa, 3aKOH, TeopwuAd, aHas/n3, CUHTES, Knaccmd>14|<au,vm,
nepmnoan4HoOCTb, Ha6!'II-OAE'HMe, IKCNepPMMeHT, MmogesimpoBaHune, nNamepeHne, mogenb, ABaeHume, ﬂapHMKOBbIﬁ :—>c|>c|>e|<T, TeéXHo0rna,
maTtepumanbl.

®dunsmka: matepus, aTom, 3N1EKTPOH, NPOTOH, HEMTPOH, MOH, HYKAMA, U30TOMbl, PAANOAKTUBHOCTb, MONEKYA, 3NIEKTPUYECKUN
3apAa, NPoBOAHWKKU, NONYNPOBOAHUKN, ANINEKTPUKK, GOTO3/IEMEHT, BEWECTBO, TE/1I0, 0O6BEM, arperaTHoe CoCToAHWE BELLEeCTBa, ras,
PacTBOP, PaCTBOPUMOCTb, KPUCTaN/IMYECKasa pelweéTKka, cnaasbl, (U3MYECKME BENIMYMHLI, €AUHULbI U3MEPEHMUS, KOCMUYECKoe
NPOCTPAHCTBO, NaaHeTbl, 38€34bl, ConHue.

Buonorua: ¢doTocuHTE3, AObixaHWe, Buocdepa, 3KOCMCTEMA, MUHEpasibHble YA0OPEHWUS, MUKPOS/NIEMEHTbI, MAKPO3/IEMEHTHI,
nUTaTeNbHble BELLECTBA.

Feorpadua: atmocdepa, rmgpocdepa, MMHEPanbl, FOPHbIE NOPOAbI, NOE3HbIE UCKOMAeMble, TONINBO, BOAHbIE PECYPCbI.



Tematnuyeckoe nnaHMpoBaHue

(2 y B Hepento, Bcero 68 )

Homep OcHOBHOe coaepiKaHue KonuuecTso
ypOKa Tema ypoka [aTta no nnaHy [arta no ¢akry
Yacos
n/n ypoKa
MNoBTOopeHue n 0606wWweHne cBeaeHU NO Kypcy 8 Knacca. Xumuueckue peakuum (5 u)
1 Knaccudumkay, | BuHapHble coeguHeHuA. Okcunapl coneobpasytowme " 1
uA Hecosneobpasytowume. fmapokenabl: OCHOBaHMA, amdoTepHble
HeopraHMyecKk | rMApoKcuabl, KuUcnopoacodepKawme Kucnotbl. CpeaHue, Kucable,
WX BeLLecTB U OCHOBHbIE, KOMMJ/IEKCHbIE CONN.
nx
OemoHcTpauun. O3HaKOMIEHME C  KOJNEeKUMAMU MeTannos u
HOMeHKNaTypa
HemeTannos. O3HaKOM/IEHME C KONIEKLMAMM OKCUA0B, KUCIOT U conei
2—3 Knaccudukay, | OboblieHne cBedeHMA O XUMMMYECKMX peakuusax. Knaccudukauus 2
ua XMMUYECKUX peaKumii Mo pasINYHbIM OCHOBaHMAM: MO COCTaBY U YMCay




XUMNYeCKNX

peakumn no

pearvpytowmx 1 obpasyroLmxca BeLecTs, no Tensosomy addekTy, no

arperaTHOMY COCTOAHMIO pearnpytoLmx BeLlects, no obpatmmocTu, no

pa3nnYHbIM M3MEHEHWIO CTEMEHEN OKWUC/EHUA 3/IEMEHTOB, MO MCNO/b30BaHMUIO
OCHOBAHMAM KaTa/mM3aTopa.
NabopartopHble onbitbl. 1. B3aumopgelictBMe ammuaka MU
xnoposogopoaa. 2. Peakumsa HeuTpanusaumm. 3. HabnwogeHue
TennoBoro addekrta peakuum HeuTpanusaumu. 4. B3ammopgeiicteue
cepHol Kucnotbl ¢ okcuaom meam(ll). 5. PasnoxeHue nepokcuaa
BOAOPOAa C NOMOLLbIO KaTanasbl Kaptodena
MoHATHe o lMoHATME O CKOPOCTU XMMMUYECKOW peakumun. PakTopbl, BAUAKOWME HA
CKOpOCTH CKOPOCTb XMMMYECKMX PeaKkLUUii: Npupoaa pearnpyowmnx BeELWEeCTB, Ux
XMMUYECKOM KOHLEHTpauuA, Temnepatypa, naowaib CONPUKOCHOBEHMUA, Hanuuue
peakumu. KaTasm3atopa. Katanms.
KaTtanus

OemoHcTpaumumn. 3aBMCMMOCTb CKOPOCTM XMMMYECKON peakuum oT
npupoapbl pearnpyowmx BeLLecTs. 3aBUCUMOCTb CKOPOCTU XMMUYECKOW
peakLMM OT KOHLUEHTpauuMu pearnpyrowmx BewecTs. 3aBUCUMOCTb
CKOPOCTU XMMMUYECKOW peakuuu OT NowWagn CONPUKOCHOBEHMUA
pearnpylowmx BewecTB («KUMNAWMIK coli»). 3aBUCUMOCTb CKOPOCTU

XMMWUYECKOWN peakLumn oT TeMnepaTypbl PearMpyoLmMx BeLLecTs.

Na6opaTopHble onbiTbl. 6. 3aBUMCMMOCTb CKOPOCTM XMMMUYECKOM
peakumMmM OT NpUPOAbl pearvpylomx BELLeCTB Ha npumepe
B3aMMOZENCTBMS PacTBOPOB TMOCy/bdaTta HaTpuAa u xnopuaa bapwus,
TMocynbdaTa HaTPUS U CONIAHOM KUCAOTbI. 7. 3aBMCMMOCTb CKOPOCTM
XMMWYECKOMN peakumu oT NPUpPoAbl METaIJIOB NPW UX B3aMMOLENCTBUN

C CONSIHOW KMCNoTou. 8. 3aBUCMMOCTb CKOpOCTH XMMUYECKOM peakuynun




OT MpupoAbl KWUCAOT MNpWU B3aUMOAENCTBMM WX C Kenesom. 9.

3aBMCMMOCTb CKOPOCTM XMMUYECKOI peakLumn oT Temnepatypsl. 10.

3aBMCMMOCTb CKOPOCTM XMMMUYECKOM peaKkuuMu OT KOHUEHTpauuu
pearvpytowmx BewectB. 11. 3aBMCMMOCTb CKOPOCTM XMMMUYECKOM
peakumMu oT NOWaAM COMPUKOCHOBEHWUA pearupylowmx BelecTs. 12.

3aBNCMMOCTb CKOpOoCTH XMMMUYECKOM peakunmn oT Haan4yunA

KaTanusatopa

BxoaHo KOHTpoAb. TectoBan paboTa 1

Xumuueckue peakuum B pacrsopax (10 u)

dnekTponntuy | NMoHATME 06 3NeKTPOIUTMYECKON Auccoumaumm. INEKTPONUTbI U 1
ecKas HE31eKTPOAUTbI. MexaHM3M AUCCoUMaLMiA 3NEKTPOIMTOB C Pa3INUYHbIM

anccounauma XapaKTepom CBA3U. CreneHb 3!'IEKTpO/'IMTM‘-IECKOl7I anccounaumn.

CunbHble 1 cnabble 3NeKTPONUTBI.

[AemoHcTpauun. McnbiTaHMe BeWecTB M MX  PacTBOPOB  Ha

3/1EKTPONPOBOAHOCTb

Na6opaTtopHbiii onbiT. 13. Auccoumauma cnabblx 3N1EKTPOIMTOB Ha

npumepe YKCYCHOM KNCNOTbl




7 OcCHOBHble OCHOBHblEe MONOMKEHNA TEOPUM 3SNEKTPOAUTUYECKOW Anccoumaumnm.
NONOMKEeHUA Knaccudukauma MOHOB M MX CBOMCTBA. KMCOTbI, OCHOBAHUA U COAMN KaK
Teopuu 3NEeKTPOoAUTbI. VX KnaccuomuKkauma u amccoumaums.
3N1EKTPOANTUY

OemoHcTpauuu.  3aBUCMMOCTb  3/1EKTPOMNPOBOLHOCTM  YKCYCHOM
€CKoM

KUC/MIOTbI OT KOHUEHTpauuu. [BWXKEeHWe OKpaleHHbIX WOHOB B
avccoumaumnm

3/1eKTPMYECKOM nose
(T34)

8—9 Xumunyeckne Obwme XMMMYEecKMe CBOMCTBA  KUC/OT: U3MEHEHME  OKpacku
CBOWCTBa WHOMKATOPOB, B3aMMOAEWCTBME C  METaNNaMW, OKCMOAMU U
KMCNIOT KaK rMMOPOKCMAAMM  METaI0OB U conamu. MoneKkyaspHble M MOHHble
3NEKTPONUTOB | (MO/IHbIE U COKPALLEHHbIE) YPaBHEHUA peakunit. XUMUYECKMI CMbICA

COKPALLEHHbIX YPaBHEHMI. YCNOBMA MPOTEKAHUA peakuuin mexay

9NeKTPOo/INTaMM A0 KOHLA. PAa aKTMBHOCTU MeTansoB.

NabopartopHble onbiTbl. 14. M3MeHeHWe OKpacKu WHAMKATOPOB B
KucnotHon cpege. 15. Peakumsa HenTpanmMsaumu pactBopa LWENOYM
pasnMyHbIMKU Knucnotamu. 16. MonydeHue ruapokenaa meau(ll) m ero
B3aMmoAeincTBne C pasndHbiMKM KucnoTamu. 17. Bsammopgencreue
CUNbHBIX KNCNOT ¢ okenaom meau(ll). 18—20. Bsaumopeiicteme KMCAOT
¢ metannamu. 21. KayectBeHHas

peakuma Ha Kap6OHaT-MOH.

22. MNony4yeHune KpeMHueBol Kucnotbl. 23. KayecTBeHHas

CTYLHSA

peakuma Ha X10pua- Nam cynbpaT-uoHbI




10 Xnummueckune Obuwme XMMUYECKMe CBOWCTBA  LWe/ovyeil: B3aUMOAENCTBME  C
CBOWCTBA KUCNOTaMM, OKCMAAMM HemeTannos, conamu. OOlme Xumuyeckue
OCHOBaHMUM CBOICTBA HEPACTBOPMMbIX OCHOBAHWIN: B3auMOAENCTBUE C KUC/IOTaMM,
KaK Pa3a0XeHMe NPU HarpeBaHUM.
3/IEKTPOINTOB
NabopartopHble onbiTbl. 24. M3MeHeHWe OKpacKM WHAMKATOPOB B
LenoYyHom cpege. 25. Bsaumoaencrsme Weoden C YrieKUC/IbiM rasom.
26. KayectBeHHaa peakuMA Ha KAaTMOH aMMOHMA. 27 —28. [onyyeHune
rmapokcnaa meau(ll) u ero pasnoxeHue
11 Xrmunyeckne 0O6ume XMMMYECKME CBOMCTBA CPEAHUX CONe: B3aMmoaencTame ¢

CBOMCTBA KUCN0TaMM, LLEeIoHaMU, CONAMM U MeTannamun. Bammopgeicteme

conen Kak KMC/IbIX CONEN CO LLEeIoYamu.

3N1IeKTPOANTOB
NabopaTtopHble onbiTbl. 29. BsaumogeincTenme KapboHaToB C
kucnotamu.  30.  MonyyeHue  rugpokcuga  kenesa(lll).  31.
Bsanmogericteume Kenesa c pactsopom cynbdarta megm(ll)

12 [MoHATHE O Maponms Kak obMeHHoe B3aMMoAencTBue coselt ¢ Bogon. M'maponus
rmaponuse CONN CUNbHOTO OCHOBaHUA 1 cnabol KucnoTbl. Mmaponms conu cnaboro
conen OCHOBaHMA N CUIbHOM KUCNOTbl. BoaopoaHbiii nokasaTenb (pH).

OemoHcTpauun. OnpeaeneHune xapaktepa cpefbl B pacTBopax conemn

13 lMpakmuyecka | CBoIACTBA KUCNOT, OCHOBAHWIA, OKCMAOB M COMEM B CBeTe Teopuu

A paboma 1.

PeweHune

IKCNEPUMEHTA

3NEKTPONANTUYECKOM anccoumaumnm W npeacTasaeHuin 06

OKUC/TUTENIbHO-BOCCTAHOBUTE/IbHbLIX peaKunAax




NbHbIX  3aAay
no Teme
«INEeKTPoNAnTH
yeckasn
auccoumaumar»
14 O606ueHMe U cMCTEMATM3ALMA 3HAHUI NO TeMe «XMMUYECKME pPeaKLuyMmM B pacTBOPAX 3/IEKTPOSUTOBY
15 KoHmponbHaa paboma 1 no Teme «XMMUYECKME PeakL MM B pacTBOPaX 3/1EKTPOUTOBY
HemeTannbl u nx coeamHeHums (25 u)
16 Obwasn CTpoeHne aTOMOB HEMETaN/IOB U UX MONOXKEHUE B MepuoamyecKon
XapaKTepuctn | cucteme. Pag snektpooTpuuaTenbHOCTU. KpucTananmyeckme peéTkm
Ka HeMeTannoB — MNPOCTbIX BewecTs. PU3nMyeckne cBOMCTBA HEMETA/IOB.
HemeTan 08 Obwme XMMUYECKME CBOMCTBA HEMETANN0OB: OKUC/IUTENbHblE U
BOCCTaHOBUTE/IbHbIE.
DOemoHcTpauun. Konnekuna HemeTannos. Moaenn KpuCTananyeckmx
PEeWETOK HEeMeTaNNoB: aTOMHble W  MoJeKynapHble. O30HaTop U
NPUHUMNBLI ero paboTbl. FOpeHWe MNPOCTbIX BELLECTB — HeMeTas/0B:
cepsbl, pochopa, LpeBeCHOro yras
17 Obwasn [anoreHbl, CTPOEHME UX aTOMOB U MOJIeKy. Pr3nyeckmne u xsummndeckme
XapaKTepucTM | CBOMCTBA rasoreHoB. 3aKOHOMEPHOCTU U3MEHEHUA CBOWCTB rajloreHoB

Ka 3/1eMeHTOB
VIIA-rpynnbl

— rasioreHos

B 3aBUCMMOCTU OT WUX MNOJIOXKEHUNA B nepmop,mquKoﬁ cucreme.
Haxo»aeHue ranoreHos B npupoge n UX nonyvyeHwume. Buonorunyeckoe

3Ha4yeHune n npumeHeHune ra1oreHoB.




DemoHctpauun. O6pasibl  raaoreHoB —  MPOCTbIX  BeLLecTs.

BsaumogeiicTeue rasioreHoB ¢ meTaanamu. BoitecHeHue xnopom 6poma

nnn noda n3 pacTteopos nx conem

18 CoeaunHeHua lan0reHOBOAOPOAbI M COOTBETCTBYIOWME MM KWUCNOTbI: MAaBMKOBaAA,
rafioreHoB conaHana, b6pomoBogopoaHasn,  MomoBodopoaHaa.  l[anoreHuasbl.
KauecTBeHHble  peaKkuMuM  Ha  rajoreHuA-uoHbl.  [pumeHeHue
coeMHEeHW ranoreHos.
DemoHcTpauua. Konnekuma NnpMpoaHbIX COeaNHEHMI X0pa.
NabopaTtopHbi onbIT. 32. Pacno3HaBaHMe rasioreHna-MoHoB
19 Mpakmuvecka | ConAHas KUCNOTa KaK CW/bHbIA 3NeKTPOAUT. TUMUYHblIE peakuuu
A paboma 2. KMUCNOT, XapaKTepHble A/1a CONAHOM KMCAOTbl: B3aMMogencTeme C
UN3yyeHne MeTaNlaMN, OCHOBHbIMU MU aM$OTEPHBIMU OKCUMAAMMU, OCHOBAHUAMMU U
CBOMCTB ampOoTEPHbIMU TUAPOKCUAAMM, conamu. KayecTBeHHas peaKkuma Ha
CONAHOW XJIOPUL-NOH
KMCNOTbI
20 Obwas Ob6uwan xapakTepnctuKka anemeHToB VIA-rpynnol. Cepa B npupose n eé
XapaKTepucTu | nosaydeHve. ANNOTPONHble moauMdMKaLMM cepbl U UX CBOKCTBA.

Ka 3/1eMeHTOB
VIA-rpynnbl —
Xa/NIbKOreHoB.

Cepa

XnmMmuyeckue cBomcTea cepbl n eé npumeHeHwme.

DOemoHcTpauun. Bsaumogaeicteme cepbl ¢ MeTannamu. fopeHume cepbl B

Knucnopoae




21 CepoBogopon | CepoBoaopos: CTPOEHME MOEKYAbl, OUBNYECKME U  XUMUYECKUE
n cynbduapl CBOWMCTBa, MOJy4YeHMe W 3HavyeHue. CepoBOAOPOAHAA KMCNOTA.
Cynbduabl n ux 3HaveHme. JlommHodopbI.
DemoHcTpauun. Konnekuma cynbdunaHbix pysn. KavyectBeHHaa peakuus
Ha cynbdna-uoH
22 KucnopogHbie | Okeupa cepbi(lV), cepHuctas Kucnota, cyabdutbl. KauyecTBeHHas
coeAnHeHus peakuma Ha cybOUT-UOH.
cepbl
Okcupg, cepbi(Vl), cepHasa KucnoTa, cynbdatbl. Kpuctannorugparbi.
KayecTBeHHan peakuma Ha cyibdaT-noH.
DemoHcTpauumn. ObecuBeuyMBaHME OKpalLEHHbIX TKaHel W LBEeToB
CEPHUCTbIM Fa3om.
BsaumogpeincteMe KOHLLEHTPUPOBAHHOMW CEPHON KUCAOTbl C Meaplo.
O6yrnnMBaHMe OpraHUYECcKUX BeLLECTB KOHLEHTPUPOBAHHOM CepHOM
KMCIOTOMN.
NabopartopHblii onbIT. 34. KauecTBeHHble peakunmn Ha cynbdaT-UoHbI
23 Mpakmuyecka | CepHaa KMCNOTA KaK CUIbHbIN 31EKTPOANT. TUNNYHbIE PeaKkLUnn KMCNoT,




A paboma 3. XapaKTepHble AnA pa3baBieHHOM CePHOM KMCNOTbl: B3auMoaencTBmne ¢
MN3yyeHne MeTaNNaMM, OCHOBHbIMW N aMPOTEPHLIMU OKCUAAMM, OCHOBAHUAMM U
CBOWCTB amdoTePHbIMM TMAPOKCMAAMM, conamun. KayecTBeHHas peakumsa Ha
CepHoi cynbdaT-MoH
KMCNOTbI
24 Obwas Ob6uwasn xapaKTepucTUKa anemeHToB VA-rpynnbl. A30T, CTpOeHWe atoma
XapaKTepUCTM | U MoNeKyabl asoTa. Pusnyeckme U XMMUYECKME CBOWCTBA W
Ka npuMeHeHue a3oTa. A30T B NPUPOAE U ero BMonornyeckas posb.
XMMMUYECKUNX
OemoHcTpauun. [uarpamma «CoctaB Bo3gyxa». BugeodpparmeHTtbl n
3/IEMEHTOB
cnanabl «MTnubmn 6asapbi»
VA-rpynnbl.
Asor
25 Ammnak. Conm | AMMKHAK, CTpoeHWe MONeKy/bl U dusnveckme cBonCTBA. AMMMAYHAA

dMMOHUA

BOAA, HaLATbIPHbIMA CNUPT, r’MApPaT ammuaKka. [JoHOPHO-aKLENTOPHbIN

MeXaHU3Im O6pa3OBaHMﬂ CBA3U B KaTUOHE dMMOHWUA.

BoccTaHoBMTEIbHbIE CBOMCTBA aMMMaKa.

Conn ammoHMA U ux npumeHeHue. KauectBeHHasn peakunAa Ha KaTUOH

dMMOHMA.

DOemoHcTpauuu. MonyyeHne, cobupaHme M pacnosHaBaHWe aMMMaKa.

PasnoxkeHune ANXpomaTta aMMOHMUA.

JNabopaTtopHblii onbIT. 36. KauecTBeHHan peakumsa Ha KaTUOH aMMOHUA




26 lMpakmuyvecka | MonyyeHwne, cobupaHMe W pacnosHaBaHWe amMmuaka. W3ydeHume
A paboma 4. PacTBOPMMOCTM aMMMAKA B BOLE M XapaKTEPMUCTUKA OCHOBHbIX CBOMCTB
NonyyeHue rmapata ammuaka. KauectBeHHan peakuma Ha KaTUOH aMMOHMA
aMMMaKka u
u3yyeHue ero
CBOWCTB

27—28 KucnopogHoble | OKcuapl a3oTa: Heconeobpasylowme U KUCIOTHbIE.
coeguHeHunn

A30TMCTaa KUCNOTa U HUTPUTbl. A30THaA KWUCNOTa, €€ noJlyyeHue u
asoTa

cBoncTea. Hutpartsl.

OemoHcTpauun. BsammopgencTsMe KOHLEHTPUPOBAHHOM  A30THOM

Kncnotbl ¢ meabto. fopeHne 4yépHoro nopoxa. PasnoXeHue HUTpaTa

Kanua 1 ropeHne ApeBecHOro yrofibKa B HEM.

NabopaTtopHbi onbIT. 37. XMMUYECKME CBOMCTBA a30THOM KMUC/IOTbI KaK

3NeKTponuTa

29 dochop nero | Pochop, ctpoeHme atoma n annotponua. docduabl. PocduH. OKcnpg,

coegunHeHunA

docdopa(V) n docdopHas Kucnota. ocdartbl.

DemoHcTpauumn. O6pasybl NpupogHbIX coeanHeHnn pocdopa. NopeHune
¢docdopa Ha Bo3gyxe n B Kucnopoge. MonyyeHme benoro pocdopa m

MCMbITaHWE ero CBOMCTB.

Na6opartopHblii onbiT. 38. KayecTBeHHan peakuma Ha pocdaT-MoH




30 Obwasn Obuwan xapaKtepuctMka anemeHToB IVA-rpynnbl:  ocobeHHOCTH
XapaKTePUCTU | CTPOEHUA aTOMOB, MPOCTbIX BELLECTB U COEANHEHUI B 3aBUCMMOCTU OT
Ka 3/IeMEHTOB | NMONOXEHUA 3/IEMEHTOB B MNEPUOSMYECKON CUCTEME. Yrnepoga.
IVA- rpynnbl. KpyrosopoT yrnepoga B npupoge. ANNOTpOnHble MoguduKaumuu:
Yrnepog, anmas, rpadut. AMOpPOHbLIA  yrnepon: caxa, [APEeBecHbl Yrob.
Apcopbums. Xumuyeckue cBoiCTBa yrnepoga. Kokcoxmmuueckoe
nNpPomM3BOACTBO M ero npoaykuma. Kapbmgpbl.
DemoHcTpauun. Koanekuma «O6pasubl MNPUPOSHbIX COeaUHEHUN
yrnepoga». MNMoptpet H. [. 3ennHckoro. NornoweHme akTMBMPOBAHHbIM
YrNIEM pacTBOPEHHbIX BELLECTB UK ra3oB. YCTPOMCTBO NPOTMBOrasa
31 KucnopogHble | Okeung, yrnepoga(ll): cTpoeHue moneKynbl, NosyyeHMe W CBOMCTBA.
coeAnHeHun Okcug, yrnepoga(lV): ctpoeHuMe MmoneKynbl, NosydyeHMe WM CBOMCTBA
yrnepoaa YronoHaa kucnota. Conn  yroNbHOW  KUCNOTbl:  KapboHatbl U
rmapokapboHaTbl. TexHMYecKas 1 nulLesas coaa.
Na6opartopHbiit onbiT. 39. MNosyyeHMe 1 CBOCTBA YrONbHOW KUCAOTbI
32 Mpakmuyvecka | MonyyeHue, cobupaHne 1 pacno3HaBaHMe YIEKUCNOro rasa. M3yyeHune

A paboma 5
MonyyeHune
YrNeKNcnoro
rasa "
u3yyeHue ero

CcBOMCTB

MpomexKyTouH

PaCTBOPUMOCTU YITNTIEKUCNOTIO ra3a B BOAE U XapPaKTEPUCTUKA KUCTOTHbBIX
CBOWCTB erl'IbHOﬁ KncnoTbl. KayectBeHHas peakumAa Ha Kap6OHaT- n

rmapoKkapboHaT-MOoHBI




blA KOHTPO/b

33 Yrnesogopos | OpraHuyeckas xumus. Yrnesogopogbl. MeTaH, 3TaH M nponaH Kak
bl npegenbHble (HacblWeHHble) YyrneBoAopoabl. ITUNAEH M aueTUNeH Kak
HenpegenbHble  (HeHacblWeHHble) yrneBogopodpl. CTPYKTypHble
dopmynibl OpraHnYecKmx BelecTB. fopeHue yrnesoaoponos. Peakunm
AernapupoBaHna npesenbHblX yrneson0po408.
AemoHcTpauyun. Mogenn MOAEKyn MeTaHa, 23TaHa, 3TUAeHa U
aueTuneHa. Bsaumopencrame aTuaeHa c BPoMHOM BOAOM M pacTBOPOM
nepmaHraHaTa Kaausa
34 Kucnopoacon | CnupTbl. IDTWUNOBLIA  CNMPT, €ro MOJyYeHWEe, MPUMEHEHME U
epa- dusmnonornyeckoe  gencreme. TpPEXAaTOMHbIA  CMUPT  TNLEPUH.
YKcycHas KMCoTa KaK NpeacTaBuTeslb KapboHOBbIX KUC/OT.
wme
opraHuyeckue | flemoHcTpauun. Obume XMmUYeckme CBOWCTBA KUC/IOT Ha npumepe
coeagMHeHun YKCYCHOM KncnoTbl. KauecTBeHHan peakums Ha MHOrOaTOMHbIe ClUPThI
35 KpeMHuii n KpemHuit, cTpoeHne ero atoma M HaxoxaeHue B npupoge. CeoicTea
ero KpemHus. Cunnumapl n cunad. Okeng KpemHua(lV). KpemHuesas
coeamHeHuA KMCNOTa U eé conu.

DemoHcTpauun. Koanekuma «O6pasubl MNPUPOLHbIX COeaUHEHUN

KpemHua». Konnekuma ctekna, Kepammnku, LLemeHTa u m3p,enm7| N3 HUX.

Na6opaTtopHble onbiTbl. 40. lponyckaHWe YraeKUcnoro rasa 4yepes

PacTBOP CU/IMKATA HATpPUA




36

CunnukaTtHasa

NPOMbILLNEHH

MpoussoacTBO cTekna M uemeHTta. [poAayKkumsa  cUAUKaTHOM

NPOMbILIJEHHOCTU: ONTUYECKOE BOJIOKHO, KepamuKa, dapdop, dasaHc.

oCTb OnTuyeckoe BOJIOKHO.
JOemoHcTpauum. Konnekuus npoAyKunu CUIMKATHOM
NPOMbILWNEHHOCTU. BupeodparmeHTol n cnaitgbl  «Mpon3BOACTBO
CTEK/1a U LLeMeHTa»

37 MonyyeHune HemeTannbl B npupoge. ®pakuMOHHAA NeperoHKa *KUAKOro BO3AyXa

HemeTannos KaK €nocob nonyyeHWa Kucaopoga, asoTa W aproHa. [losnyyeHue
docdopa, KpemHuUA, xn10pa, Moaa. INEKTPOSIM3 PACTBOPOB.
AemoHcTpauun. Konnekyma «MpupogHble coeMHEHUA HEMETANNO0BY.
BuaeodparmeHTbl M cnanmapl «PpakUMOHHAA NEeperoHKa XWAKOro
Bo3ayxa». BupgeodparmeHTbl u cnainabl  «lonyvyeHne BOAOPOAA,
KMC0pOAa M raloreHoB 3/1EKTPOSIMTUYECKMM Crocobom»

38 MonyyeHue MonyyeHne cepHOMN KUCNOTbI: CbIPbE, XMMM3M, TEXHOIOTMYECKAA CXEMA,
BaYKHEMLLMX METOZ, KUNALWEro c/os, NPUMHUMNBLI TensoobmeHa, MPOTUBOTOKA M
XMMUYECKNX umpkrynaumn. Oneym.
coeamMHeHunn

Mpon3BOACTBO aMMMaKa: CbIPbE, XMMU3M, TEXHOJIOTUYECKAA CXEMA.
HemeTannoB

DemoHcTpauuu. Mogenn annapatoB A8 NPOM3BOACTBA CEPHOM
KMCAoTbl. Mogenb Kunsawero cnos. Mogenb KOJIOHHbI CUHTE3a
ammuaka. BupeodparmeHtbl M cnanapl  «lpoOM3BOACTBO CEPHOM
KMCNOTbI». BuaeodparmeHTbl n cnaiabl «pon3BOACTBO aMMMUaKay.

Konnekuma «Cbipb€ ANA NOAYYEHUA CEPHON KMCNOTbI»




39 Ob6obuweHne YpoK-ynparKHeHWE C WUCMNO/b30BaHMEM CaMOCTOATeNbHOM paboTbl Mo
no Teme BbINOJIHEHUIO NPOBEPOYHbIX TECTOB, 3a4aHUN U yNpaXKHEHWI
«HemeTtannol
n nx
coeMHeHUA»

40 KoHmponbHas paboma 2 no teme «HemeTan/ibl U UX cOeUHEHUAN 1

Metannbi n nx coegnHeHua (16 u)
41 Obwasn MonoxeHne MeTanNoB B MNEPUOAMYECKON CUCTEME XMMUYECKUX
XapakTepuctn | anemeHTtoB [. . MeHpeneesa, CTPOEHWE MX aTOMOB M KPUCTa//OB.
Ka MeTannos MeTannmueckaa CBA3b M METaN/IMYECKasa KpUCTasiMdeckan peluétka.
dusnyeckne CBOMCTBA METANIOB: 3NEKTPO- W TENIOMNPOBOLHOCTD,
OTpakalolan CnocobHOCTb, MNACTUYHOCTb.  YEpHble M  UBETHbIE
MeTabl

42 Xumunueckue MeTannbl Kak BOCCTAHOBUTENN. INEKTPOXUMMUYECKUIA PAS, HANPSKEHNNA.
CBOICTBa B3aumogaeincTtene MeTanioB C HEMETANNaMK, OKCMAAMMU, KUCIOTamMu,
MeTannos conAMn. ANOMUHOTEPMUA.

DemoHcTpauun. Bsanmogaelictene HaTpus, NTUA U KanblLUs C BOAOW.
FfopeHue HaTpuMA, MarHua u XKenesa B KMciopoae. BenbiwKa TepMUTHOM
cmecu. BsammogelicTBne cmecu MOPOLLIKOB Cepbl U Kenesa, UMHKa U

cepbl. B3aMMOAel71CTBVIe AIIOMUHNA C KUCNOTaMM, Wenov4yamm mn BOAOI‘;L




B3aumogericTeune xenesa n meam ¢ xJopom. Bsaumogeicresme megm c
KOHUEHTPUPOBAHHOM CEPHOM  KUCNOTOM U Q30THOM  KUCNOTOM

(pa3baBneHHOM N KOHLEHTPUPOBAHHOWN).

NabopartopHblii onbiT. 41. B3anmoaencTeue Kenesa C PacTBOPOM

cynbdata meaun(ll)

43—44 Obwas CTpoeHMe aTOMOB M MNPOCTbIX BELLECTB. 3aBUCUMMOCTb GU3NYECKUX U
XapaKTepPUCTU | XMMMUYECKMUX CBOMCTB LLE/I0YHbIX METa/IN0B OT 3apAL0B AAep UX aTOMOB.
Ka anemeHTOB | OKCUAbI U TMAPOKCUAbI LLENOYHbIX METANN0B, UX NOJlyYeHMe, CBOMCTBA
IA-rpynnebl N NPUMeEHeHMe. BaxHeNLWME COMN WEeNoYHbIX META/IIOB, UX 3HAYEHME B

NpUMpoLE U XU3HU YesloBeKa.
DOemoHcTpauma. OKpacka NaamMeHu COeAUMHEHUAMM  LLESIOYHbIX

MeTannos

45—46 | Obwas CTpoeHne aTOMOB M NPOCTbIX BELLECTB. 3aBUCUMMOCTb GU3UYECKUX U
XapaKTepPUCTU | XMMMUYECKMX CBOMCTB LLLE/I0YHO3EME/bHBIX META/IZIOB OT 3apAfoB Aaep

Ka lIA-rpynnbl

nx atomos. OKcuAabl U TMAPOKCUAbI LLESIOYHO3EMENbHBIX METaNN0B, UX
nonyyeHue, cBoMcTBA U  NpuMMeHeHue. BaxHelwwue  conu
LWENOYHO3EMENbHBIX METaNN0B, MX 3HaYeHWe B MPUPOLE U XKU3HMU

yesioBekKa. KapﬁoHaTbl n I'I/I,El,pOKap6OHaTbI KanbuunAa.

AemoHcTpauumn. OKpaCKa naameHun coegnHeHnAMun

Le/Io4HO3eMesIbHbIX MeTannoB. laweHne n3Bectum BO,CI,OVL

Na6opartopHblii onbiT. 42. Mony4yeHne M3BECTKOBOW BOAbl M OMbITbl C




47 KEécTKoCTb MECTKoCTb BOAbl: BpemeHHasa W noctosiHHasAa. Cnocobbl ycTpaHeHus
BOAbI U BPEMEHHOM KECTKOCTU. Cnocobbl yCTpaHEHUA NOCTOAHHOM KECTKOCTU.
cnocobbl eé

OemoHcTpauun. [onyyeHue KECTKOM BOAbl B3aMMOAENCTBUEM
yCTpaHeHus

YINIEKUC/IOFO C N3BECTKOBOM BOAON. YCTpaHEHNE BPEMEHHOM }KECTKOCTU

KunsyeHnem W  paobasneHMem codbl. YCTpaHeHWe MNOCTOSIHHOM

XEcTKocTn pobasneHnem cogbl. MOHUTBI M MPUHUMN UX AeNCTBMA

(supeodparmeHT)

48,49 ANOMUHWA Y CoegnHeHNA antOMMHUA B npupoae. XUMUYECKMe CBOWCTBA M
ero npumeHeHne antoMmHuMa. OcoBeHHOCTM OKcuga W MMApOoKcMAaa
coeanHeHus aNtOMUHUA  KaK  amdoTepHbIX coeguHeHuMn. BaxHenwme conm

antoMnHus (xnopua, cynbdar).
DemoHcTpauun. Koanekuma npUpPOAHbIX COEAMHEHWUI ANOMMHUA.
BuaoeodparmeHTbl 1 cnangbl «OKCUA aNtoOMUHUA N ero MoandUKaumm».
MonyyeHne amdoTepHOro rMAPoOKCHAa alOMUHUA U UCCeLO0BaHNE ero
CBOICTB

50—51 Henesounero | OcobeHHOCTM cCTpoeHMa aToma Kenesa. Heneso B npupoge.

coegunHeHunA

BarkHelwmne pyabl Kenesa. Okcuapl M ruapokeuabl xkenesa(ll) m (llI).
Conu xenesa(ll) u (lll). OBbHapy*KeHMe KaTMOHOB Kenesa B pacTBope.

3Ha4yeHue COGAMHEHMVI Kenesa.




Nab6opartopHbie onbiTbl. 43. MNonyyeHne rugpokemaos xkenesa(ll) u (lll).

44, KayecTBeHHble peaKLMM Ha KaTUOHbI XKenesa

52 lpakmuy4ecka | PelueHne aKCNnepuUMeHTaNbHbIX 33434 Ha pacno3HaBaHMe U NosydeHune
A paboma 6. METa/I/IOB N NX COeAUHEHNI
PeweHune
9KCNepumeHTa
JNIbHbIX 33434
no Teme
«MeTtannbi»
53 Kopposus Koppo3usa razosas (XMMmMYecKasn) U a31eKTPOXMMUYecKas. 3awuTta
MeTannos n MeTanN0B OT KOPPO3UMK.
cnocobbl
OemoHcTpaummn. Konnekuma  «XMMUYECKMEe  UCTOYHUKWU  TOKa».
3alNTbI OT
) Pe3synbTaTbl AAUTENbHOrO 3KCNEPUMMEHTa MO M3YYEHUIO KOppo3uwu
e CTaNbHbIX U3LE1NN B 3aBUCMMOCTU OT YC/I0BUIA NPOLLECCOB
54—55 MeTtannbl B Metannbl 8 npupoae. lMoHATME O meTannyprun. YEpHaa v LBeTHaA
npupoae. MeTannyprus. MNMupomeTtannyprus, rmapomeTtannyprums,
MNMoHATHe o anekTpomeTannyprua. [JomeHHbld npouecc. MepepaboTKka uyryHa B
MeTannypruu CTaNb. DNEKTPON3 Pacn/iaBoB.

DemoHcTpaumumn. BoccrtaHoBieHMe Mean U3 okcnga  meaun(ll)




BOAOPOAOM. BuaeodpparmeHTbl M cnaigbl «MpoM3BOACTBO YyryHa W
cTanu». BuaeodparmeHTbl M cnaiabl «M3genma ns yyryHa u crtanm».

BupoeodparmeHTbl 1 cnangbl «MponssoacTBO aloOMUHNAY

56 0606ueHne YpoK-ynpaxHeH1e ¢ UCNOIb30BaHNE CaMOCTOATEIbHOW PaboTbl No
3HaHWI No BbINO/NHEHWIO NPOBEPOYHbIX TECTOB, 3343aHNIN N YNPaXKHEHW
Teme
«MeTannbi»
57 KoHmponoeHas pabom 3 no Teme «MeTannbi» NTOrosblii KOHTPONDb 1
Xumua n oKpyKawowan cpeaa (2 u)
58 Xumunyeckui CtpoeHne 3eman: aApo, MaHTMA, 3emHaa Kopa, Jautocdepa,
cocTaB rugpocdepa, atmochepa. Xmummyeckumin coctas 3emnn. FlopHbie nopoapl.
nJiaHeTbl MwuHepanbl. Pyapl. NonesHble UCKONnaemble.
3emna
DemoHcTpauun. BugeodparmeHtol u cnagpl «CtpoeHne 3emnum un eé
XMMUYECKUI cocTaB». Konnekuma MUHEpPasioB WM TFOPHbIX MOPOA.
Konnekuusa «Pyabl meTannios».
NabopartopHblii onbIT. 45. MI3yyeHune rpaHuTa
59 OxpaHa NCTOYHUKM  XMMMYECKOTO  3arpA3HEHMA  OKpy)Katowein  cpegpl.
OKpyxKatowen | FnobanbHble aKonoruyeckme npobnembl: HapyLueHue
cpefabl OT BUOreoXMmmnyecKkmnx KpYroBopoToBs XMMUYECKNX 3N1eMEHTOB,
XMMUYECKOTo noTenseHne KAMmaTa, KUCNOTHble AoXAM u aAp. O30HOBble ApIpbl.
3arpA3HeHuA MeKayHapo4HOe COTPYAHMYECTBO B 06/1aCTU OXpaHbl OKpyKatowei

cpegbl OT XMMUYECKOTO 3arpA3HeEHUA. «3enéHasa xmmuar,




DemoHctpauun. BugeodparmeHtel M cnalgabl  «lnobanbHble

3KOoJ/10rn4yecrkme ﬂp06ﬂeMbI yesiosevyecrsa»

0606LeHre 3HaHNIA N0 XMMKUM 33 KYPC OCHOBHOM LUKOJbI.

MNoarotosKka K OCHOBHOMY rocyaapcTrBeHHOMY 3Kk3ameHy (O3) (7 u)

60 BewecrtBa CTpoeHMe aTtoma XMMWYECKOro 3/7eMeHTa B COOTBETCTBMWM C 1

NOI0XKEeHNEM 3TOIo 3/1eMeHTa B I'IGpVIO,CI,M‘-IECKOVI cucrteme.

CTpoeHMe BellecTBa: XMMMUYECKan CBA3b U KPUCTANNNYECKME PELIETKU.
3aBMCMMOCTb CBOMCTB 0B6pPa30BaHHbIX 3/1eMEHTaMM MPOCTbIX BELLECTB
(metannoB, HemeTannos, 6n1aropoAHbIX rasoB) OT MOJIOXKEHUA

3/1EMEHTOB B nepmop,mqecxof/'l cncreme.

KﬂaCCMd)MKaLI,MFI HeopraHMyeckmx Beuects. [lpeactasuTenn pasHbIX

K/1aCCoB HeOpPraHN4YeCKNX BeLlecTs

61 Xnmunyeckne MpU3HaKM WM yCNOBUA NPOTEKAHUA XMMUYECKUX peakuuin. Tunonorua 1
peakuunu XMMUWYECKUX peakLMi NOo Pas/IMYHbIM OCHOBaHMAM. PeakLmm MOHHOrO

obmeHa. OKMCANTENbHO-BOCCTaHOBUTE/IbHbIE peakunn

62—63 OcHosBbl XvMMYecKkne CBOMCTBA MPOCTbIX BELLECTB. XapaKTepHble XMMWUYECKue 2

HeopraHn4yeck CBOICTBA coneo6pa3y|ouj,mx OoKCnaos, rnMapokcmnaos (OCHOBaHMVI,

Ol XMUK KMCN0POACOAEPKALUNX KUCNOT U ambOTEePHbIX TMAPOKCUA0B), CoNelt
64 MoBTopeHne U | TecTUpoBaHMe, pelleHne 3a4a4 M BbINONHEHUE YNPaXKHEHUI NO Teme 1
06061u1eHne

no Teme.




[MoarotoBKa

KKOHTPO/bHOWM
paboTe
65 KoHmponbHaa paboma 4 (nTorosas no Kypcy OCHOBHOW LLKO/bI)
66 AHanuns KOHTpPObHOM paboTbl. MogBeaeHWe UTOroB roga
67—68 | PesepBHOe BpemsA




MpunoxeHnel

Hudposbie 00pa3zoBaTeibHbIE HHTEPHET-PECYPCHI:



http://www.mon.gov.ru MuHiCTepCTBO 00pa30BaHUs U HAYKH

http://www.fipi.ru IToptan ®UITN — denepanbHBIl HHCTHTYT MEAATOTHYECKUX U3MEPECHUN

http://www.ege.edu.ru ITopran EI'D (uadopmarmonnoii noguepxku EID)

http://www.probaege.edu.ru ITopran Exunslii s5x3ameH

http://edu.ru/index.php ®enepanbusbiii nopran «Poccuiickoe oOpazoBaHuey

http://www.infomarker.ru/top8.htmIRUSTEST.RU - ¢heaepanbHblii IEHTP TECTUPOBAHHUS.

http://www.pedsovet.org Beepoccuiickuii UaTepuet-Ileacoser
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