AHHOTaIUs K padoyeil mporpaMme 1o XuMHUM JJIs1 00y4AIOIIUXCS
8 - 10 kaaccoB (BapuaHrt 2.2.2).

PabGouass mporpamma 1o mpeaMETy «XUMHUs» JJs  CJIA0O0CIbIIIAIINIX
oOyuaronuxcst 8-10 kiaccoB pa3paboTaHa Ha OCHOBE NpPUMEpPHON paboueit
nporpaMmbl  ydyeOHOro rmnpeameTa «XUMHUS»  alallTUPOBAHHOM  OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO 001Iero 0o0pa3oBaHusi 0OYy4arOIIUXCS C
HapyImieHUsMHA ciayxa (BapwadT 2.2.2), ogo0peHHOU pemieHneM (emaepaabHOro
y49e0HO-METOIMYECKOTO OOBEAMHEHHS 110 001eMy 00pa3oBaHuiO (POTOKOJ OT 15
ceHTsiops 2022 1. Ne 6/22).

Heap y4eOHOM JUCHUILIMHBI 3aKiIO4yaeTcss B (HOPMHUPOBAHHM Y
OOyJaromuxcss C HapyMICHUSIMU CIIyXa CHCTEMbl XHMUYECKHUX 3HAHHM Kak
KOMITOHEHTa ©CTECTBCHHO-HAyYHOHW KapTHHBI MHpa B EIUHCTBE C Pa3BUTHEM
COILIMAJIBHBIX KOMIETEHIINH, BKITIOYas:

— (opmMupoBaHHE HWHTEUIEKTYallbHO pPa3BUTOW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY IPUHATUIO PEUICHUH,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM SKU3HU;

— npuoOIIeHne oOydJarIMXcss K CaMOCTOSITENIbHOM TMO3HaBaTEIbHOM
NeSATEeIbHOCTH, HAyYHBIM METOJaM T[O3HaHUs, (POPMUPYIONIMM MOTHUBALMIO U
pa3BUTHE CIIOCOOHOCTEN K XUMUU;

— cojAelcTBHE NPUOOPETEHUIO OOYYaIOIIMMUCS OIbITa Pa3HOOOpa3HOU
NEATEeTLHOCTH, TIO3HAHWS W CAMOIIO3HAHMS, KIFOYEBBIX HAaBBIKOB (KJITFOYEBBIX
KOMIIETCHIINI), WMEIONINX YHHUBEPCAaIbHOE 3HAUEHUE I Pa3jINYHBIX BHIOB
NeSITEIbHOCTH;

— dopMHpOBaHUE YMEHUH OOBSCHATH W OIICHUBATH SIBJICHUS OKPY’KAIOIIETO
MHpa Ha OCHOBAaHWUW 3HAHWH W OMBITA, MTOTYYECHHBIX TTPU U3YYCHUH XUMUU;

— (GopMHpOBaHHE TYMAaHMCTHYECKUX OTHOIICHUM, MOHUMAHUS IEHHOCTH
XUMHUYECKUX 3HAHUH NIl BRIPAOOTKH DKOJIOTHUECKH 11€J1eCO00pPa3HOTro MOBEACHUS
B OBITY W TPYAOBOW JESITEIILHOCTU B LEISAX COXPAHEHUS CBOETO 370pPOBbI M
OKpYKaroUEen MPUPOTHON CPEbI;

— pa3BUTHE MOTHUBAIMK K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO H
CaMOBOCTIUTAHHIO.

Onucanue MecTa y4e0HOT0 nmpeaMeTa « XMMHS» B Y4eOHOM TJIaHe
B 8 kitacce 68 yacoB (34 yueOHbIC HEe/IeNH, 2 Yac B HEJEIIO)

B 9 knacce 68 yacoB (34 yueOHbIC HEeIEeNIH, 2 Yac B HEJEIIO)

B 10 knacce 68 yacos (34 yueOHbIe HeIeH, 2 Yac B HEACIIO)



MMHHMCTEPCTBO OBPA3OBAHUSI, HAVKH
1 MOJIOJAEKHOM MOJUTUKUA KPACHOJIAPCKOT' O KPASI
TOCYJIAPCTBEHHOE KA3EHHOE OBIIEOBPA30OBATEJLHOE
YYPEKJIEHUE KPACHOJIAPCKOT'O KPASI CIIELIUAJILHAS
(KOPPEKLIMOHHASI) IIKOJIA-UHTEPHAT T'. TAXOPEIKA

YTBEpKIEHO

peIeHneM TeacoBeTa mpoTokoa Nel

or 30.08.2024 rogma

npejaceaaTenb NeJcoBeTa
C.B.Tecaenko

PABOYAS ITPOI'PAMMA

[To npeamMeTy «XuUMHUs»
(YkazaTh npeaMeT, Kypc, MOIYJIb)
YpoBenb o6pazoBanus (kiace) 8,9, 10 (Bapuant 2.2.2)
(HauanmpHOE OOIIIee, OCHOBHOE 00111ee, cpeiHee 0011ee 00pa3oBaHue C YKa3aHUEM KJIacCOB)
KomuuectBo yacoB 204 gaca (8 ki1-684, 9 k1-684, 10 ki1-684)

Vyurens KykcoBa Maprapura AjiekceeBHa

[Iporpamma pa3zpaborana Ha OCHOBE MPUMEPHOU pabodeit mporpaMmbl y4eOHOTO
npeaMera « XUMUS» aJanTHPOBAHHONW OCHOBHOH 00pa30BaTEIbHON HNPOrpaMMBI
OCHOBHOT'0 00111er0 00pa30oBaHus 00yJaroMXCs ¢ HAPYIICHUSIMU cJIyXa (BapyuaHT
2.2.2), onobpeHHOM  pemnieHUEM  (deaepaabHOr0  y4eOHO-METOINYECKOrO
00beAMHEHHS 110 00111eMy 00pa3oBaHui0 (IIpoToKoJI OT 15 ceHTabpst 2022 1. Ne

6/22! (Yka3zaTh HPUMEpPHYIO WM aBTOPCKYIO MporpamMmy (IpOTrpaMMBI), M3AATENBCTBO, TOA WM3MAHHUS TNIPHU
HAJINYHN)




1. Ilnanupyemble pe3yJibTAThbl OCBOEHUSI Y4eOHOI0 NpeaMeTa, Kypca

JInuHOCTHBIE Pe3yIbTaThl OCBOCHHUS MPOTPAMMHOI0 MaTepHaia rmo xumuu Ha ocHore AOIT
00O (BapuanT 2.2.2) HOCTUTAlOTCS B €IUHCTBE YUeOHON M BOCIHTATEIHHOW JEATEIHLHOCTH B
COOTBETCTBUU C  TPAJAULIHUOHHBIMU  POCCHUMCKHUMH  COLIMOKYJIBTYPHBIMH U JTyXOBHO-
HPaBCTBEHHBIMH LEHHOCTSIMU, MPUHATHIMA B OOIIECTBE MPAaBUJIAMH U HOpPMaMH MOBEICHHUS U
CIOCOOCTBYIOT MpOIIECCaM CaMOIO3HAHMS, CAMOBOCIIUTAHUS U CAMOPa3BUTHUS, (OPMHUPOBAHUS
BHYTPEHHEH MO3UIH TMYHOCTH.

JIM4HOCTHBIE PE3yNbTAaThl OTPaKAaOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3WTHUBHBIX IIEHHOCTHBIX OPHUEHTALMH M PACUIMpPEHHE OIbITa ACATEIbHOCTH Ha €&
OCHOBE, B TOM YHCJI€ B YaCTH:

1) nampuomuueckozo 60cnumanus: UEHHOCTHOTO OTHOIICHUS K OTCYCCTBCHHOMY
KYJIbTYPHOMY, HCTOPUYECKOMY M HAyYHOMY HACJIEIUIO, MOHUMAaHHUS 3HAYCHHUS XHUMHUYECKOM
HAYK{ B )KM3HH COBPEMEHHOTO OOIIECTBa, CIIOCOOHOCTH BJIAJETh JIOCTOBEPHON HH(pOpMAaImei o
MEPEIOBBIX JOCTHKEHUSIX M OTKPBITUSIX MUPOBOI U OTEUECTBEHHON XUMHUH, 3aUHTEPECOBAHHOCTH
B HAYYHBIX 3HAHMIX 00 YCTPOUCTBE MUpPa U OOILECTBA;

2) 2parscoancKko2o0 6ocnumanus: NPEACTABICHUS O COIMAIbHBIX HOpPMAax W IpaBHJIaX
MEXJIMYHOCTHBIX ~ OTHOIIEHWH B  KOJUIGKTHBE, KOMMYHHKATHBHOM KOMIIETGHTHOCTH B
OOIIECTBEHHO  TOJE3HOW, y4eOHO-MCCIEAOBATEIbCKOM, TBOPYECKOM W JIPYruX BUOaX
JeSITEIbHOCTH, TOTOBHOCTH K pPa3HOOOpPA3HON COBMECTHOM JEATEJbHOCTH IPHU BBINOJIHEHUU
yueOHBIX, IO3HABATEIbHBIX 3a/a4, BBINOJIHEHUH XUMHUYECKUX OSKCIIEPUMEHTOB, CO3JaHUU
y4€OHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIIOHMMAHHUIO M B3aMMOIIOMOILM B MPOILECCE ATOU
yueOHOM J1eATeTbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBE/ICHUE U MOCTYIKU CBOMX TOBapHILEH
C TIO3UIIUH HPABCTBEHHBIX U MIPABOBBIX HOPM C YUETOM OCO3HAHHS MTOCIIEICTBUH MTOCTYIIKOB;

3) yennocmu Hayuno2o NO3HAHUA: MUAPOBO33PECHUCCKUE MPEACTABICHHS O BEIIECTBE U
XUMHYECKOH pPEaKIMH, COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Da3BUTHS HAyKH U
COCTaBJIAIOLIME OCHOBY Ul IIOHMMAHUS CYLTHOCTH Hay4HOM KapTHHBI MUpA, MpeJICTaBIEeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHI IPUPOIbI, B3AUMOCBS3X U€JIOBEKa C IPUPOIHON cpeioH,
0 POJIM XMMUH B IO3HAHUU 3THX 3aKOHOMEPHOCTEH; M03HaBaTeIbHbIE MOTHBBI, HAIIPaBJIEHHbIE HA
MOJIy4YE€HUE HOBBIX 3HAHUH 110 XUMUHU, HEOOXOAUMBIE /1151 O0BSICHEHUS HAOII0AaEMbIX MTPOIIECCOB
U SBJICHUH, IMMO3HABATEIbHOM, MHPOPMALMOHHOW M YUTATEIbCKOW KYJIbTYphl, B TOM YHCIIE
HABBIKOB CAMOCTOSITEIbHOM paboThl € y4yeOHBIMH TEKCTaMHU, CIPaBOYHON JMTEpaTypoH,
JOCTYITHBIMU TEXHUYECKUMU CPEICTBAMH MH()OPMAIIMOHHBIX TEXHOJIOIU; HHTEpEC K 00YUEHUIO
Y TO3HAHUIO, JIF0003HATEIBHOCTh, FTOTOBHOCTh M CIOCOOHOCTB K caMOOOPa30BaHMIO, TPOEKTHOM 1
UCCIIEIOBATEIbCKON JIeATENIBHOCTH, K OCO3HAHHOMY BBIOOpY HANpaBI€HHOCTH U YPOBHS
00y4eHus B JabHEHIIIEM;

4) popmuposanusn Kyn1omypsl 300p06bs: OCO3HAHNE IEHHOCTU JKU3HH, OTBETCTBEHHOT'O
OTHONIEHUSI K CBOEMY 3/I0POBBIO, YCTAHOBKH Ha 3/I0pPOBBI 00pa3 )KU3HU, OCO3HAHUE MOCIEICTBUI
U HENpUATHE BpEIHBIX TMpPHUBBIYEK (YHOTpeOJEeHUs ajKoroiis, HApKOTHKOB, KYpEHHs),
HEOOXOAMMOCTH COOJIFOICHHSI TPaBWJI O€30MacHOCTH TPH  OOpaIleHHH ¢ XHUMHUYECKUMHU
BEIIIECTBAMHU B OBITY M peaslbHON KU3HHU;

5) mpyoosozo éocnumanus: VHTEpPEC K MPAKTHUSCKOMY M3YYEHHIO mpodeccuil u Tpyaa
Pa3IMYHOTO poJia, yBaXKEHHUE K TPYAY U Pe3ylbTaTaM TPYIOBOU JIEATEILHOCTH, B TOM YHCIE Ha
OCHOBE TIPUMEHEHUsI MPEIMETHBIX 3HAHWU MO XUMHH, OCO3HAHHBIH BBIOOp WHIAMBHIYaTbHOM
TPAEKTOPUU TNPOJOLKEHUST 00pa3oBaHUsl C YU4ETOM JIMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K
XUMHHU, OOIIECTBEHHBIX MHTEPECOB U TOTPEOHOCTEH, YCIemHOW mpodecCHOHATBHON
NEeSITeIbHOCTH M Pa3BUTUS  HEOOXOIMMBIX YMEHHMH, TOTOBHOCTH aJaNTHPOBATBCS B
npodeccuoHanbHOM cpene;

6) 9Ko102UUECKO20 60CRUMAHUA: DKOTIOTUYECKH 1IeNIeCO00pa3HOe OTHOIICHUE K IPUPOJIE
KaK UCTOUYHHUKY >KM3HU Ha 3eMJjie, OCHOBE €€ CYIIECTBOBAHMSI, MOHUMAaHHUE [IEHHOCTH 370POBOT0 U
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Oe3omacHOTO OOpa3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (HU3HMYECKOMY U
NICUXUYECKOMY 37I0POBbIO, OCO3HAHHE LIEHHOCTH COOIOIEHUS MpaBMil OE30MIaCHOTO MOBEACHUS
npu paboTe C BELIECTBAMH, a TAK)K€ B CUTYalMsIX, YTPOXKAIOIIUX 3I0OPOBBIO M KU3HU JOJEH;
CIIOCOOHOCTH TPUMEHATH 3HAHMSI, NOJYy4YaeMble IPU M3YUYEHUU XUMUH, Ul PELICHUs 3ajad,
CBSA3aHHBIX C OKpYXKAlOLIeHl MNpUPOJHONW Cpeloi, A MOBBILIECHUS YPOBHSI 3KOJIOTHYECKOU
KYJBTYpBI, OCO3HaHUS TTI0O0ATBHOTO XapaKTepa SKOJIOTUYECKUX MPOOJIEM U MyTe WX pelieHus
MOCPEACTBOM METOJIOB XMMHH, FKOJIOTMUYECKOTO MBIIUICHUS, YMEHHUSI PYKOBOJICTBOBATHCS UM B
[I03HABATEJIbHOW, KOMMYHUKATUBHOM U COLMAJILHOM IIPAKTUKE.

MertanpeamMeTHble pe3yJabTaThl BKIIOYAIOT OCBOCHHbIE O0YUYAIOIUMUCS C HapyIIEHHEM
CllyXa MEXIpeAMETHbIE MOHATUS U Y Y | (perynsaTuBHbIE, 103HAaBATEIbHbIE, KOMMYHUKATUBHBIE),
CIIOCOOHOCTH MX MCIOJB30BAaHUS B y4€OHOM, IO3HABATEIHHON U COLUATIBHON MPAKTHKE C YUETOM
0c00BIX 00pa30oBaTEIbHBIX MTOTPEOHOCTEI; CAMOCTOSTENFHOCTD IJIAHUPOBAHUS U OCYIIIECTBICHUS
yueOHOM JeATeIbHOCTH U OpraHu3alud Y4eOHOTrO COTpYJHHUYECTBA C IIeJaroraMu U
CBEPCTHHKAMM; IIOCTPOEHUE HHAMBHUIYaJIbHOM 00pa30BaTeIbHOW TPAEKTOPUM C Y4ETOM
00pa3oBaTeNbHbIX NOTPEOHOCTEH Ka)KI0ro 0OydYaromierocs M JOMOTHUTEIbHBIX COMAaTHYECKUX
3a00JIeBaHUM U1 YacTU 00yYarOIUXCSl.

Ilo3nasamenshvle yHusepcaivHvle yueoHvle Oelicmeus

basoevle nocuueckue deticmeusi:

— YMEHHUE HCMOJb30BaTh MPUEMBI JIOTUYECKOTO MBINUICHUS] MPU OCBOCHUM 3HAHMIA:
PAacKpbIBATh CMBICII XUMHUECKUX IMOHATHH (BBIIEISTH UX XapaKTEePHbIE IPU3HAKH, YCTAHABIINBATh
B3aMMOCBS3b C APYTMMHU MOHSTHSIMH), WCIIOJIb30BAaTh MOHATHS IJi1 OOBACHEHHUS OTAEIbHBIX
(baKTOB U SIBIICHUIT; BEIOMPATH (CAMOCTOSATEIBHO WM C MIOMOIIBIO YUUTEIS/APYTUX yIYaCTHUKOB
00pa30BaTeNbHO-KOPPEKIIMOHHOTO MPOLIeCcCa) OCHOBAaHUS W KpUTEpPUM IJs KiIacCU(pUKALUU
XUMHUYECKHMX BEILECTB U XMMUUYECKUX PEaKLUil; yCTaHABIMBATh MPUYMHHO-CIIEICTBEHHBIE CBS3U
MEXTy 00BEKTaMU U3YUEHUS; CTPOUTH JIOTHYECKUE PACCYXIE€HUS (MHIYKTUBHBIE, 1€JyKTUBHBIE,
10 aHAJIOTHH); 1E1aTh BBIBOJIbI U 3aKJIIOUEHUS;

— YMEHHE NPUMEHSATh B IpoIlecce MO3HAHUS MOHATHS (IIPEIMETHBIE U MEeTaIpeIMETHbIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJIEIH, MCIONb3yeMble B XHMHH, NPEOOPa30BBIBATH HIMPOKO
OpUMEHSeMble B XUMHM MOJIEJIbHBIE MPEICTABICHUS — XMMUYECKUN 3HAK (CMMBOJI 3JIEMEHTA),
XumMuueckass ¢GopMylia M ypaBHEHHE XUMHYECKOM peakuuu — TMpU pelieHud YydeOHo-
[O3HABATENBHBIX 33/Ja4; C Y4YETOM OSTUX MOJICJIBHBIX IPEACTaBICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIE NMPU3HAKH H3YyYaeMbIX OOBEKTOB — XMMHUYECKHX BEILECTB U
XUMHUYECKHX pPEeaKluil; BBIABIATH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CIIECACTBEHHBIE CBS3U U
MPOTUBOPEUMS B U3yYaeMbIX [IPOLIECCaX U SIBICHUAX; MpeuiaraTb KpUTEPUU AJIs BBISIBICHUS ATHX
3aKOHOMEPHOCTEW U NMPOTUBOPEUNH; BBIOMpATh CrIoco0 penieHus yuyeOHOM 3a1aun (cpaBHUBATh
HECKOJIbKO BapUaHTOB pEIICHUs, BbIOMpATh Haubosee MOAXOAAIUN ¢ yYETOM CaMOCTOSATEIbHO
BBIJICJIEHHBIX MJIHM 33JJaHHBIX KPUTEPHEB).

basosvle uccneoosamenvckue deticmeus:

— YMEHHE HCIIONb30BaTh [IOCTABJIEHHBIE BOIPOCH! B KAYECTBE MHCTPYMEHTA MTO3HAHUS, A
Takkeé B KayecTBE OCHOBBI Ui (OPMHUPOBAHUS THUIIOTE3bl IO MPOBEPKE MPAaBUILHOCTU
BBICKa3bIBAEMBIX CYXKICHUI;

— IpUOOpETEeHUE OMbITa M0 TUIAHUPOBAHUIO, OPTaHU3ALUN U MPOBEJIEHUIO0 YUEHUYECKUX
HKCIIEPUMEHTOB: yMEHHE HaOJII0AaTh 3a XOJ0M Ipoliecca, MPOTHO3MPOBATH €ro pe3yJbTar,
bopMynupoBaTh 00001IEHNS U BBIBOJIBI 10 pe3ysIbTaTaM IPOBEAEHHOIO OMbITA, UCCIEI0BAHUS, C
OTIOPOi1 Ha 3a/1aHHBIN TJIAaH/aJITOPUTM COCTABIIATH OTUET O MPOJIEIaHHON padoTe.

Pabomoii ¢ ungpopmayueii:

— yMEHHue BbIOMpPATh, AHAIU3UPOBATh M HHTEPIPETHPOBATH (CAMOCTOSATENBHO WU C
MOMOINBIO  YYUTEISI/APYTUX  YYaCTHUKOB  00pa30BaTEIIHbHO-KOPPEKIIMOHHOTO  IMPOIIecca)
UH(POPMALIMIO PA3IMYHBIX BUAOB U (DOPM NpescTaBlIeHUs, TOTY4aeMyl0 U3 pa3HbIX UCTOYHHUKOB
(Hay4HO-TIOMYJISIpHAsl TUTepaTypa XUMUYECKOTO COJEP)KaHUs, CIPAaBOYHbIE MMOCOOUS, PEeCypChI
WuTepHeTa); KpUTHUECKU OLEHUBATH POTUBOPEUHMBYIO M HEAOCTOBEPHYIO HH(POPMAITHIO;
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— YMEHHUE IPUMEHATDH Pa3IMYHbIe METO/IbI U 3apOChl IPU MOMCKE U 0TOOpe HHpOpMaLUK
U COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOAMMBIX ISl BBIMOJHEHUS y4eOHBIX M MO3HABATEIbHBIX
3a[a4 OMpeIeIEHHOrO TUIA; TPUOOPETEHUE OIbITa B 00JIACTH UCIOJIb30BaHUS HH()OPMALIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJICHUE KYIbTYPOH aKTUBHOT'O MCIIOJIb30BAaHUS PA3IMYHBIX
MOMCKOBBIX CHUCTEM; YMEHHE BbIOMpaTh ONTUMAIbHYIO (OpMY IMpeacTaBieHust UHGpopMauu U
WITIOCTPUPOBATH PEIIAEMbIC 331a4 HECIOKHBIMH CXEMaMH, AUarpaMMaMi, APyruMu GpopmMaMu
rpaduKu U UX KOMOUHAIUSIMH,

— YMEHHUE HCTOJIb30BaTh U aHAIM3MPOBATH B Ipolecce ydyeOHOM M MCCIeN0BaTeIbCKON
JEeSTEIIbBHOCTH UH(POPMALIUIO O BIUSHUU IPOMBIIUIEHHOCTH, CEJIbCKOTO X0341CTBa U TPAHCIIOPTa
Ha COCTOSIHME OKPYXKaroLIe MPUPOAHON CPEIbl.

Kommynuxamuensle ynusepcaibhbvle yueoHvle 0elicmeus:

— yMEHHE 3a/aBaTh BONPOCH (B XOJE€ JUalora W/WIM AMCKYCCHH) IO CYLIECTBY
oOcyxgaeMoil Tembl, (OPMYIHpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTEIBHO BBIOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

— TpuUOOpeTeHHe OIbITa MPE3EHTAIMH PEe3YIbTaTOB BBLIMOJHEHHS XUMHUYECKOTO
IKCIIEPUMEHTa (JIA0OpPaTOPHOTO OMBITA, JIAOOPATOPHOW pPAOOTHI MO WCCIEAOBAHUIO CBOHCTB
BEIIECTB, yUeOHOTO MMPOEKTA);

— 3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHHUKAMHU IIO3HABaTEJIbHOM W
MCCJIEIOBATENILCKON NIeATEIbHOCTH MPU PEUICHHH BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuéTa
OOIIMX WHTEPECOB W COTJIACOBaHMs MO3MLIUK (0O0CYXKIeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPAMHALIUS COBMECTHBIX JACHCTBUIA, ONpeIeTieHe KPUTEPUEB MO OIIEHKE KauecTBa
BBITIOJIHCHHOU PabOTHI U JIp.).

Pecynamuenvie ynugepcanivnule yueoHvle 0elicmeus:

— yYMEHHME OIpeaeisaTh ILelu  JAEITEeIbHOCTH, IUIAHUPOBATh,  OCYILECTBIATH,
KOHTPOJMPOBAaTh M TPU HEOOXOAMMOCTH KOPPEKTHUPOBATh CBOIO JEATEIHOCTh, BHIOMPATH
HauOosnee HS(PQEeKTUBHbIE CHOCOOBI pelieHHus Y4eOHbIX M MO3HaBaTeNbHBIX  3ajad,
COCTaBJIATH/KOPPEKTHUPOBATH MPEJIOKEHHBIN aJTOpUTM JIEHCTBUI MPU BBINOJIHEHUH 3aJJaHUN C
y4€TOM IOJTydeHHsI HOBBIX 3HAHUH 00 M3y4aeMbIX 00BEKTaX — BEIIECTBAX U PEAKIINAX; OIICHUBATh
COOTBETCTBUE MOJIyUEHHOI'O pe3yJibTaTa 3asBICHHOM 11EJIH;

— YMEHHE UCTI0Nb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, ITpeJijlaraéMble B yCIIOBUH 3aJJaHHM.

IIpeameTHBbIe pe3yabTaThl

B cocraBe mnpeaMeTHBIX pE3yJIbTAaTOB IO OCBOCHHUIO O0O0S3aTEIILHOIO COJEPIKAHMUS,
YCTQHOBJICHHOT'O JaHHOW paboueil mnporpaMMoi, BBIJEISAIOT OCBOCHHbIE OO0YYarOLUIMMUCS
HayyHbl€ 3HAHUS, YMEHMSI U CIIOCOOBI JEHCTBUM, crenupuyeckue g NpeIMETHON 0051acTh
«XuUMUSA», BHUIBl JEATENBHOCTH IO TIOJXYYEHHIO HOBOTO 3HAHHS, €ro MHTEpIpeTaluH,
npeoOpa30BaHUIO ¥ MPHUMEHEHHIO B PA3INYHBIX yUEOHBIX M HOBBIX CUTYAIIHSX.

8 kiracc

[IpenMeTrHble pe3yabTaTbl OCBOGHMSI 00S3aTENBHOTO IPEIMETHOTO  COJEpKaHus,
YCTAHOBJICHHOT'O JAaHHOH paboueil mporpamMmoii, oTpakatoT chOpMUPOBAHHOCTD y 00yHaroIuXcs
C HapYILIECHUSIMHU CIIyXa CIEIYIOIINX YMEHUMN:

1) packpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX MOHATUI: aTOM, MOJIEKYJIa, XUMUYECKUI
AJIEMEHT, MPOCTOE BEIIECTBO, CII0)KHOE BEIIECTBO, CMECh, BaJICHTHOCTh, OTHOCUTEIbHAS aTOMHAas
U MOJIEKYJSIpHAsh Macca, KOJMYECTBO BEIECTBa, MOJIb, MOJISIpHAs Macca, MaccoBasl J0JIs
XUMHUYECKOTO 3JIEMEHTa B COEAMHEHHUH, MOJISIPHBIM 00BEM, OKCH, KHUCIOTa, OCHOBAHUE, COJIb,
XUMHYECKas peakiiys, MaccoBast J10J1sl BEIIECTBA B PACTBOPE;

2) WIUTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XHWMHUYECKHMX MOHATHH (cM. m. 1) u
NPUMEHSATH 3TH MTOHATHUS MPU ONMUCAHUHU BEILECTB U UX MPEBpAILECHHI;

3) ucnonab30BaTh XHWMHUYECKYIO CHMBOJHMKY [UIsl COCTaBICHHUS (OpMyd BeElIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

4) onpenenarb BaJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTMHEHUSX;

5) knaccuuuupoBaTh XUMUYECKHE IIEMEHTHI; HEOPTaHUUECKUE BEIECTBA; XUMUUECKUE
peaknuu (B paMKax U3y4eHHOTO);



6) XapakTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB Pa3TMYHBIX
KJIACCOB, MOATBEPXkAasl ONMCAHUE NPUMEPAMU MOJIEKYJSPHBIX YPAaBHEHUH COOTBETCTBYIOIIHMX
XUMHUYECKHUX PEaKIIHii;

7) IpOrHO3UPOBAaTh CBOMCTBA BEILECTB B 3aBUCHUMOCTH OT MX Ka4€CTBEHHOI'O COCTaBa;
BO3MOXKHOCTH MPOTEKAHUSI XUMUYECKHUX MTPEBPAIICHUI B Pa3JIMUHbIX YCIOBHSIX;

8) BBIUUCIATH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BELIECTB; MAaCCOBYIO
JIOJIF0 XMMHUYECKOT'0 3JIeMeHTa 1o GopMyJie COeTUHEHHS; MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE;

9) npuUMEHATh OCHOBHBIE OllEpallMM MBICIUTEIBHON JEATEIbHOCTH — aHalU3 U CHHTE3,
CpaBHEeHHME, 0000IIeHHe, CcHUCTEeMaTH3aluio, KiIacCU(UKAIMIO, BBISBICHHE MPUYUHHO-
CJIEICTBEHHBIX CBA3EH — JUIsl U3yUEHUS CBOMCTB BEIIECTB U XUMUYECKUX PEaKLUN; €CTECTBEHHO-
HayyHble METOJbl TMO3HAHMS — HaAONIOJIEHUE, U3MEpPEHHE, MOJCIUPOBAHHE, SKCIEPUMEHT
(peaJIbHBIN U MBICIIEHHBIH);

10) cnemoBaTh mpaBUiaM TOJB30BAHUS XUMHUYECKOW TMOCYJOM M J1aOOpaTOpPHBIM
000py/i0BaHUEM, a TAK)KE IIPABHJIaM OOpaIEHUs C BEILIECTBAMU B COOTBETCTBUHU C MHCTPYKLUAMU
[0 BBIMOJHEHUIO Ja0OpaTOPHBIX XHMMHMUYECKHUX OIBITOB MO TMOJYYCHUIO U COOHUpaHUIO
ra3000pa3HbIX BEMIECTB (BOJIOPOJIAa U KUCIOPO/IA), TPUTOTOBICHUIO PACTBOPOB C ONPENEIEHHON
MaccoBOM JI0JIel pacTBOPEHHOrO BEIIECTBA; IUIAHHUPOBATH U MPOBOAUTH XMMHUYECKUE
HKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB ILIEIOYEH M KHUCIOT C MOMOIIbIO MHAUKATOPOB
(;makmyc, peHondranenH, METUIOPAHXK U Ap.).

9 kiace

[IpenMeTHbie pe3yabTaThl OCBOCHHSI 00S3aTENLHOTO IPEAMETHOTO  COJEpIKaHUs,
YCTaHOBJIEHHOI'O JAHHOH paboyeil mporpaMMoii, oTpaxaroT c(hOpMUPOBAHHOCTh Y 00yUarOIIUXCs
C HApYIIECHUSIMU CIIyXa CICAYIOIINX YMEHUMN:

1) packpbiBaTb CMBICI OCHOBHBIX XHUMHYECKMX IIOHATUH: CMech (OJHOpOAHAs U
HEOJHOPOAHAsA), d3JIEKTPOOTPULIATEIBHOCTh, CTENEHb OKHUCJICHUS, XHUMHUYECKas peaxius,
XUMHUYECKMHM DJIEMEHT, aTOM, MOJEKyJa, Kiaccu(uKalus peakiuil: peakluu COeAUHEHUS,
pPEaKIMU PA3JIOKEHHsI, PEAaKLIMU 3aMEIleHHs, pPeakuuh OOMEHa, 3K30- U HHIOTEPMHUYECKHE
peaKkIuu; TeroBoi A3 (HEKT peakiuu; SAPO aToMa, JJIEKTPOHHBIN CII0I aToMa, aTOMHAast OpOUTab,
panuyc aToma, XMMUYecKasl CBsI3b, MOJIIPHAsl M HEMOJIsIpHasi KOBAJIEHTHAsI CBsA3b, MOHHAsI CBSA3b,
WOH, KaTHOH, aHWOH, PacTBOp, MOH, KaTUOH, aHUOH, IPOCTOE BELIECTBO, CI0XHOE BEIIECTBO,
BAJIEHTHOCTh, 3JEKTPOOTPUIATEIbHOCTb, CTENEHb OKHUCIEHMS, XUMHUYECKas peaklus, MOJb,
MOJIIpHBIA 00BEM, PACTBOP; AJIEKTPOJIUTHI, HEAIEKTPOJIUTHI, JEKTPOIUTHUECKAs JUCCOLUAINS,
peaKkIMy MOHHOTO 0OMEHa, KaTaiu3aTop, XMMUYECKoe paBHOBECHE, 00paTUMble 1 HEOOpaTUMBbIe
peaKkuuy, OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE  PEAKIMH, OKHCIUTENIb, BOCCTAHOBUTEID,
OKHCJICHHE U BOCCTAHOBIIEHHE, aNIOTPOIUs, aM(pOTEepHOCTh, XUMUUECKasi CBA3b (KOBAJIEHTHAs,
MOHHAsI, METAJJTNYECKasl), CKOPOCTb XUMUYECKOW PEAKIINH;

2) WUIIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XHUMHUYECKHUX MOHATHH (cM. m. 1) m
NPUMEHSTH OTH MTOHATHUS TIPU ONMUCAHUHN BEIIECTB M UX MTPEBPAICHHIA;

3) wucmonp30BaTh XMMHUYECKYI0 CHMBOJIMKY JUIsI COCTaBJIEHUS (OPMYN BEIIECTB H
YPaBHEHUN XUMUYECKUX PEAKIUM;

4) onpenensATb CTENEHb OKHUCIEHHUS DJEMEHTOB B OMHAPHBIX COCIMHEHMSIX;
MPUHAJJIEKHOCTh BEIECTB K ONpeAeNEHHOMY Kjaccy COEQUHEHHl 1o ¢opMmynaM; BHI
XUMHUYECKOH CBsI3U (KOBAJIEHTHAsI U MIOHHAs) B HEOPTaHMYECKUX COEAMHEHUSX;

5) packpeiBaTh cMmbica [lepuomnueckoro 3akona JI.JM. MenaeneeBa: 1eMOHCTpUPOBATH
MOHUMAaHME MEePUOINYECKOIN 3aBUCIMOCTH CBOMCTB XMMHUYECKHX AJIEMEHTOB OT UX MOJIOKEHUS B
[Tepuoanueckoit cucTeMe; 3aKOHOB COXPaHEHHSI MACcChl BEILIECTB, TOCTOSTHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YU€HHsI, 3aKOHa ABOIaJpo; ONUCHIBATh U XapaKTEPU30BaATh TAOIUUYHYIO (HOpMY
[Teproanueckoit CUCTEMbI XUMUYECKUX DJIEMEHTOB: Pa3JinyaTh MOHITUS «TJIaBHAs MoArpymnmna (A-
rpynna)» u «mnobouynas noxarpymmna (b-rpynma)», maneie u OosblIve MEPUOJBI; COOTHOCHUTH
o0o03Ha4YeHus1, KOTopble uMeroTcs B Tabauie «llepuonnyeckas cuctemMa XMMHUYECKUX JIEMEHTOB
J.. MenpeneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHSI aTOMOB XUMHYECKUX 3JIEMEHTOB
(cocraB u 3apsina szpa, 00IIee YUCIIO SIEKTPOHOB M PACTIPECIICHHE UX T10 DJIEKTPOHHBIM CIIOSIM);
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6) kaccuuUUpPOBaTh XUMUYECKHE IEMEHTHI; HEOPraHNUECKUE BEIIECTBA; XUMUUYECKHE
peaxkuu (B paMKax U3y4yeHHOIO0);

7) xapakTepu3oBaTh (ONMUCHIBATh) OOIMME M CHENU(UUECKHE XMUMHYECKHE CBOWCTBA
IIPOCTBIX U CJIOYKHBIX BEIIECTB, MOATBEPKasi ONMCAHUE NIPUMEPAMU MOJIEKYJISIPHBIX U MOHHBIX
YPaBHEHMI COOTBETCTBYIOIMX XMMUYECKUX peaKIuil;

8) MpOrHO3MpoBaTh CBOICTBA BELIECTB B 3aBUCMMOCTU OT MX Kau€CTBEHHOI'O COCTAaBa;
BO3MOYKHOCTH NPOTEKaHUsI XUMUYECKHX IPEBPALICHUN B PAa3JIMUHBIX YCIOBHSIX;

9) cocTaBiATh ypaBHEHUS 3IEKTPOJIUTUUECKON JIMCCOIMAIIMN KUCIIOT, IIEJI0UeH U COJIeH;
IOJHBIE M COKpAalEHHbIE YpaBHEHMs peakluil HMOHHOro OOMEHa; ypaBHEHMs peakiHi,
NOJATBEPXKJIAIOLIUX CYIIECTBOBAHUE T'€HETHMUECKOM CBA3M MEXJIYy BELIECTBAMM PA3JIMYHBIX
KJIACCOB;

10) packpbIBaTh CYLIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX pEAKLUUN IMOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOI0 OajlaHCa ITHX PEeaKLuii;

11) BBIYMCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BELLIECTB; MAaCCOBYIO
JIOJIF0 XUMHUYECKOT0 JIeMEHTa 1o (hopMyJie COeTMHEHHS; MACCOBYIO JIOJIIO BEILECTBA B PaCTBOPE;
IIPOBOAMTDH PAcU€Thl 10 YPABHEHUIO XUMUYECKON PEAKIUY;

12) cnenoBarh mnpaBUiaM IOJIB30BAaHMS XUMMUYECKOW MOCylol u J1a00opaTOpHBIM
000py/i0BaHUEM, a TAK)KE IIPABHJIaM OOpaIEeHUs C BEILIECTBAMU B COOTBETCTBUU C MHCTPYKLUSAMU
[0 BBINOJHEHUIO JA0OPATOPHBIX XHWMHYECKHUX ONBITOB IO MOJIYYEHHIO U COOMPAHHUIO
ra3o00pa3HbIX BEHIECTB (aMMHUaKa);

13) npoBOAUTH peakluy, NOATBEPKIAIOIINE KaUeCTBEHHbIM COCTaB pa3IMYHbIX BEILECTB
(B paMKax M3y4yeHHOTIO0);

14) npUMeHATh OCHOBHBIE ONEpallUK MBICIUTEIBHON NEATEIbHOCTH — aHAJU3 U CHHTES3,
CpaBHeHHE, 0000IIeHHe, CHCTEMAaTH3alHi0, KIACCH(PHUKAINIO, BBISBICHUE MPUYUHHO-
CJIEICTBEHHBIX CBA3EH — JUIsI U3yUEHUs CBOMCTB BELIECTB U XUMUYECKUX PEaKLUN; €CTECTBEHHO-
HayyHble€ METOJbl IO3HAHMUS — HaAOJIOJIEHUEe, U3MEpPEHHE, MOJEIUPOBAHHE, SKCIEPHUMEHT
(peasbHBIN ¥ MBICIICHHBIH).

10 xknacc

IIpenmeTHble pe3ynbTaThl OCBOCHMS O0S3aTEIBHOIO IMPEIMETHOTO  COJep KaHus,
YCTaHOBJIEHHOI'O JAaHHOH pabouel mporpaMMoii, oTpakatoT c()OPMHUPOBAHHOCTH Y 00YHarOIIUXCs
C HApYILIEHUsIMH CIIyXa CIEeIYIOIINX YMEHUN:

1) packpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHSITHNA: XMMHUYECKHH 3JIEMEHT, aToM,
MOJIEKYJIa, IIPOCTOE BELIECTBO, CJOXKHOE BEIIECTBO, BAJICHTHOCTb, XHMHYECKAs peakuus,
XUMHUYECKasl CBsI3b, pPACTBOP, pEaKUUW HOHHOTO OOMEHa, ayIoTpoIus, aM(pOTEpHOCTD,
XUMHUYEcKass CBA3b (KOBAJIEHTHAs, HWOHHAs, METaJIMYecKasl), KpHCTasIM4yecKas pemerka,
KOppO3Usi METAJIJIOB, CIUIABbl; CKOPOCTh XHWMHUYECKOW peakluu, MNpPeAebHO IOIMyCTUMas
kouneHtpanus (I1IJIK) Bemrectna;

2) WIUTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XHMHUYECKHMX MOHATHH (cM. m. 1) u
INPUMEHSTH 3T MOHATHUS MPU ONMUCAHUY BEIECTB U UX MPEBPAILCHUI;

3) ucnonb30BaTh XHWMHUYECKYIO CHMBOJIHMKY JUISI COCTaBiI€HHUS (QOpMyJ BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUH;

4) omnpenensaTh BaJIEHTHOCTb W CTEMEHb OKUCICHHUS XHUMHUYECKUX DJEMEHTOB B
COCIMHEHUAX PAa3JIMYHOIO COCTaBa; IMPUHAMJIECKHOCTh BEIIECTB K OINPEACIEHHOMY Kiaccy
coeuHeHUN no GopMmynamM; BUJ XMMHYECKON CBs3M (KOBaJIeHTHAasi, HOHHAs, METaJUINYeCcKas) B
HEOPraHMYECKUX COeIMHEHMSX ; 3apsi/l HOHA 110 XUMUYECKO (hopMyIie; XapakTep Cpeibl B BOJHBIX
pacTBOpax HEOPraHHYECKHX COEIMHEHUHN, THUI KPHUCTAJUIMYECKON peméTkd KOHKPETHOIO
BELIECTBA;

5) packpeiBaTh cMbich [lepuomnueckoro 3akona /.M. MenneneeBa u 1eMOHCTPUPOBATH
€ro MOHMMAaHHUE: OMUCHIBATh M XapaKTepHu30BaTh TabinuHyto Gopmy Ilepuonuueckoit cuctembl
XMMHUYECKHX JJIEMEHTOB: pa3jvyaTh MOHATHS «IJlaBHas noArpynna (A-rpynmna)» U «oOouHast
noarpynna (b-rpynma)y, manele u OoJbIIME TEPHOIbI; COOTHOCHTH 0003HAYEHHUS, KOTOpbIE
UMEIOTCA B IMEPUOAMUYECKON TaONMIEe, C YHUCIOBBIMH XapaKTEpPUCTHKAMU CTPOEHHUS aTOMOB
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XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3aps AApa, 00I11ee YKCIIO0 3JIEKTPOHOB U paclpeieIeHUe UX M0
AIIEKTPOHHBIM CJI05IM); OOBSCHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUH CBOWMCTB 3JIEMEHTOB U
UX COCJUHEHUH B Ipeenax MalblX IEpUOJOB U TJIAaBHBIX MOAIPYMI C YYETOM CTPOEHHS HMX
aTOMOB;

6) kaccuuUUpPOBaTh XUMUYECKUE JIEMEHThI; HEOPTraHUUECKUE BEIIECTBA; XUMUUYECKHE
peaknuu (1o YUCIy M COCTaBy yYacTBYIOIIMX B PEAKIMU BELIECTB, MO TEIIOBOMY 3 dekTy, 1o
U3MEHEHUIO CTETIeHEeH OKUCIIEHUS! XUMHUECKUX JIEMEHTOB);

7) xXapaktepu3oBaTh (OMUCHIBATH) 0OmME M crnenu(uuecKue XUMHYECKHE CBOHCTBA
IPOCTBIX M CJIO0XHBIX BEILECTB, IOATBEPK/1asi ONUCAHNE NIPUMEPAMH MOJIEKYJISIPHBIX U MOHHBIX
YPaBHEHU COOTBETCTBYIOLIUX XUMHUUYECKUX PEAKLIH;

8) cocTaBiATH ypaBHEHHsI PEAKLUid, IMOITBEPIKIAFOLUIMX CYIIECTBOBAHHE NCHETHYECKON
CBSI3M MEXY BELIECTBAMM Pa3IMYHbIX KJIACCOB;

9) nporHo3upoBaTh CBOWCTBA BELIECTB B 3aBHUCUMOCTH OT UX CTPOEHHS; BO3MOXKHOCTH
NPOTEKAHUS XUMUYECKUX MPEBPAIICHUI B PA3INYHBIX YCIOBUSX;

10) BBIYMCIATH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MaccChl BELIECTB; MaCCOBYIO
JIOJIF0 XMMHUYECKOT'0 3JIEMEHTa 110 (opMyJie COEIMHEHUS; MAaCCOBYIO J0JII0 BEIIECTBA B PACTBOPE;
IPOBOJUTH PAcUEThI 10 YPABHEHUIO XUMUYECKOM peaklnu;

11) cnenoBarb mpaBuUiaM IIOJB30BAHUS XUMHYECKOW IOCYJOW M J1aOOpaTOPHBIM
00opyI0BaHUEM, a TAKXKe IPaBUIIaM 0OpallleH!s C BELIECTBAMHU B COOTBETCTBUH C HHCTPYKIIUAMU
[0 BBIIOJHEHUIO J1a0OpaTOPHBIX XMMHMYECKHUX OIBITOB IO IMOJYYEHHIO U COOMpaHUIO
ra3o00pa3HbIX BEIIECTB (YIJIEKUCIIOTo ra3a);

12) npoBOAUTD peakluy, IOATBEPKIAIOIINE KAUECTBEHHbBIN COCTAaB Pa3IMYHbIX BEILECTB:
pacrio3HaBaTh OIBITHBIM IYTEM XJIOPUIOPOMUI-, HOAMI-, KapOoHaT-, Qocdar-, cuimkar-,
cynbdar-, THAPOKCHI-HOHBI, KATHOHBI aMMOHHS ¥ HMOHBl HM3YYEHHBIX  METAJJIOB,
HPUCYTCTBYIOLIME B BOJHBIX PaCTBOPAX HEOPIraHUYECKHUX BEILECTB;

13) npUMEeHATh OCHOBHBIE OIEpallMi MBICIUTEIbHON JESTEIbHOCTH — aHAJIU3 U CUHTE3,
cpaBHeHHe, 0000IIeHNe, CUCTEMAaTH3AINI0, BBISIBICHUE NPUUYUHHO-CIIEACTBEHHBIX CBA3€H — IS
U3yUYEHHSI CBOMCTB BEIIECTB U XUMUYECKHUX PEAKIINIA; €CTECTBEHHO-HAYYHBIC METO/IbI TO3HAHUS —
HaOJr0IeHNe, U3MEPEHNE, MOJIETTMPOBAHNE, SKCIIEPUMEHT (PEabHbIM U MBICIIEHHBIH).

C yuerom auddepeHIUpPOBAHHOIO XapakTepa TpeOOBaHMH K  IUIAHUPYEMBIM
00pa3oBaTeNbHBIM pe3yJbTaTaM TeKYIIas U IPOMEKYTOUHAs aTTeCTalUs 110 yUeOHOMY MpeIMeTy
«XUMHS» TPOBOJUTCS C UCIHOJIb30BaHHMEM pa3pabOTaHHBIX MEAAroroM KOHTPOJBHO-
U3MEPUTENIbHBIX MaTEPUATIOB.

Bxurouenne oGyyaroniuxcs BO BHEIIHUE MPOLETYPbl OLEHKU JOCTHXKEHUH MO MPEIMETY
«XUMHU», B TOM YHCIIE BCEPOCCUICKUE TPOBEPOUHBIE pabOTHI U Jpyrue NoJ00HbIE MEPONPUATHS,
MPOBOAMTCS TOJIBKO C YKEJIAaHUs caMUX OOy4arolMXCsl C HAPYLIEHUSIMU CilyXa M UX pOJIUTeNen
(3aKOHHBIX MpeICTaBUTENCH).

[To pe3ynbrataM MpoMeKyTOUHOM OLIEHKH OBJIa/ICHUs COJIEP)KaHUEM yueOHOTro MpeaMeTa
«XUMUS» TPUHUMAETCS pELIeHHEe O COXPaHEHHH, KOPPEKTUPOBKE IIOCTABJICHHBIX 3ajady,
00CyXJIeHHUS Ha TICUXO0JIOTO-TIelarOrM4eckoM KOHCUIInyMe (y4eOHO-METOANYECKOM COBETE U/UIN
1p.) o0pa3oBaTeNbHONW OpraHU3allMM C IENbI0 BBIABICHHUS NPUYMH M COIJIACOBAHUS IIIaHA
COBMECTHBIX JEHCTBHIM MEJarornyeckoro KOJUIEKTHBA, OpraHU3allud B3aUMOJEWUCTBUSA C
POAMTEISIMH/3aKOHHBIMHU TPEACTAaBUTENIMH 00YyJaroIIerocs.

2. CopaepxxaHue y4eOHOIro nmpeamMera

8 kiacc

Pa3nea |. [leppoHayajibHble XUMHYECKHE NOHATHUS

[Ipenmer xumuu. Ponb XMMHM B KU3HM 4YEJIOBEKAa. XMMHS B CUCTEME HaykK. Tena u
BemlecTBa. duznueckre CBOMCTBA BEIIECTB. ATperaTHoe COCTOsHUE BenecTB. [loHsTre 0 MeTogax
no3HaHus B XuMuu. Yuctelie BemecTBa u cmecu. CriocoObl pa3esieHus cMecei.



ATOMBI U MOJIEKYJbl. XHMHYECKUE 3JeMEHThl. CHUMBOJBI XMMHYECKUX 3JIEMEHTOB.
[IpocTbie u cioXHbIe BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuyeckass Qopmyna. BaneHTHOCTP aTOMOB XMMHUYECKHMX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemlecTB. OTHOcUTENbHAS aTOMHast Mmacca. OTHOCHUTENIbHAST MOJIEKYJISipHast
Macca. MaccoBas 10J11 XUMUYECKOIO 3JIEMEHTA B COCIMHEHHH.

KommnuectBo BemectBa. Monb. MonsipHas Macca. B3anMocCBsi3p KOJIMYECTBA, MAacChl U
YHCclla CTPYKTYPHBIX €AMHUIL BeulecTBa. Pacu€rsl o hopMmynaM XMMHUYECKUX COCTUHEHHM.

dusnyeckue U XUMHUYECKUE SIBJICHUS. XUMHUUYECKas peakuus U e€ IpHU3HaKu. 3aKOH
COXpaHEHMsI MACChl BEIIeCTB. XuMuueckue ypaBHeHHs. Kinaccudukanus XuMUYeCKUX peakiuuit
(coenMHEHUS, PA3IOKCHHUS, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHYECKOW IMOCY/IOH, MpaBUIaMH pabOTHl B J1a0OpaTopuu U MpHUEMaMu
oOpaitieHusi ¢ 1abOpaTopHBIM O0OpYIOBAaHUEM, HU3YYCHHE W ONUCaHUE (PU3NYECKUX CBOMCTB
00pa3IoB HEOPTraHMYECKUX BEIIECTB, HAOM01eHne (Pr3nueckux (TUIaBJICHHE BOCKA, TasTHUE JIbJIA,
pacTupaHue caxapa B CTYNKE, KHTIEHUE M KOHJIEHCAIMs BOJbI) U XUMHUYECKUX (TOPEHHUE CBEYH,
MPOKATMBAHNE METHOM MMPOBOJIOKH, B3aUMOICUCTBUE MeJIa C KUCIIOTOW) SIBJICHUH, HAOJI0IeHUE U
OTKCaHUE NMPU3HAKOB NMPOTEKAHUSI XUMUYECKUX peaklnii (pa3iokKeHne caxapa, B3auMoJIeHCTBUE
CEepPHOM KHUCJIOTHI C XJOpUIOM Oapusi, paznoxkeHue ruapokcuna menu (II) mpu HarpeBanum,
B3aMMOJIeiicTBHE Xkelne3a ¢ pactBopoM conu Meu (1I), usydyenue cnoco6oB pazaeneHus cMmeceit (¢
MOMOIIbIO0 MarHuTa, GUIBTPOBAHUE, BBIMTAPUBAHNE, TUCTHIUIIMS, XpoMaTtorpadus), MpoBeIeHue
OUMCTKHA TIOBAapEeHHON COJM, HAONIOJICHWE W ONHCAHHWE PEe3yJbTaTOB IPOBEACHUS OIBITA,
WJUTIOCTPHUPYIOLIETO 3aKOH COXPAHEHMS MAaCChl, CO3/IaHNE MOJICIIEH MOJIEKYJI (IIapOCTEPIKHEBDIX ).

Pazjnen |1. BaxHeiimme npeacTaBuTe/ M HEOPraHMYEeCKHUX BelIeCTB

Boznyx — cmech razos. CocraB Bo3nyxa. Kuciopoa — 37€MEHT U MPOCTOE BELIECTBO.
HaxoxaeHue kuciaopoaa B mpupoae, PU3NYecKue U XUMUYECKHUE CBOMCTBA (PeaKIMK TOPEHHS).
Oxcupnpl. Ilpumenenue xkucnopoga. CnocoObl MOJydyeHHUs KuclIopoja B Jaboparopuu u
MPOMBINIIEHHOCTH. KpyroBopoT kucnoponaa B mpupoje. O30H — amaoTporHas MOAU(PUKAIUS
KHCIJIOPOJIa.

TemnmoBoit 3pdexT XUMHUYECKOW peakluuu, TEPMOXHUMHUYECKHE YpPaBHEHUS, H5K30- H
SHIOTEPMUUYECKHE peakiuu. TOIIMBO: yrojiib M METaH. 3arps3HEHHE BO3/yXa, YCUJICHHUE
NapHUKOBOTO 3P deKTa, pa3pyLIeHne 030HOBOTO CIIOS.

Bonmopox — asnemeHT u mpocTtoe BemiecTBO. HaxoxkaeHue Boaopona B HPUPOZE,
buznyecKkrue 1 XuMHUYECKHe CBOMCTBA, MPUMEHEHHE, CIIOCOObI onyueHus. KucioTer u comnu.

MousipHblii 00BEM ra3oB. Pacuérsl 10 XUMUYECKUM ypaBHEHUSIM.

®dusnyeckue cporcTBa BoAbl. Boma kak pactBopurenb. PactBopel. HaceineHHble u
HEHACHIIICHHBIE PacTBOpbl. PacTBopuMOCTh BeliecTB B Boje. MaccoBas 10jsl BEIIeCTBa B
pacTBope. XUMHUECKHE CBOMCTBa BOAbl. OcHOBaHMs. Poib pacTBOpOB B MPHUPOJIE U B KU3HU
yenoBeka. KpyroBopoT BOIbI B mpHpoje. 3arps3HEHUE MPUPOAHBIX BOoA. OxpaHa W OUYHCTKA
MPUPOIHBIX BOJI.

Knaccudukanmss nHeoprannuecknx coenunennid. Oxcuapl. Kimaccudukarus OKCHAOB:
coneoOpa3yroiue (OCHOBHBIE, KUCIOTHEIE, aM(oTepHbIe) U HeconeoOpasyomue. HomeHnkiarypa
oKcu10B. DU3NUYECKHE U XUMHUYECKHUE CBOMCTBA OKCHIOB. [lomydeHne okcuaoB.

OcHoBanus. Knaccudukaius OCHOBaHUHM: IETOYM U HEPACTBOPUMBIE OCHOBAHMSL.
Homenknatrypa ocHoBanuil. dusznueckne W XWMHYECKHE CBOMCTBa OCHOBaHuil. [lomydyenue
OCHOBAaHMH.

Kucnotsl. Knaccudukanus xucinor. Homenknarypa kuciot. @uznyeckue U XUMUYECKHE
cBoiicTBa kucaoT. Psan akruBHoctu metamuioB H.H. bekerosa. I[lonyyenue kucior.

Comu. Homenknarypa cosieil. @u3ndeckue U XMMHYECKHe CBOMCTBA cojed. [lonmydyenue
COJIEH.

['eneTnyeckas CBsI3b MEXKy KJIaCCAMH HEOPIaHUYECKUX COCTMHEHUM.

Xumuueckuii IKcnepumenm:



KayeCTBEHHOE OIpe/IelIeHUE COJepkKAHUs KHCIOPOa B BO3/AyXe, MOIy4eHHe, COOMpaHue,
pacro3HaBaHME M M3yYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJAECHHE B3aUMOJIEHCTBUS BEILIECTB C
KHCJIOPO/IOM U YCJIOBUSl BO3HUKHOBEHMs M MPEKPALIEHUs FOpeHHs (I10Kapa), 0O3HAKOMIIEHHE C
o0pa3laMyd OKCHJIOB M ONHMCAaHUE HMX CBOWCTB, IOJyueHHE, COOMpaHUE, paclo3HaBaHHE WU
U3ydeHHe CBOWCTB BOAOpojAa (ropeHue), B3aumojeictBue Bogopoaa ¢ okcuaoMm wmenu (II)
(BO3MOYHO MCIOJIb30BaHNE BUACOMATEPUATIOB), HAOIIOICHIE 00pA3IIOB BEIIECTB KOJTHMYECTBOM |
MOJIb, HCCIEIOBaHME OCOOCHHOCTEH pAacTBOPEHHUS BELIECTB C Pa3IMYHOW pPacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPEAEIEHHOM MacCOBOM JOJIed pacTBOPEHHOIO BEIECTBA,
B3aMMOJICHICTBHE BOJBl C MeTaljlaMM (HaTpUeM U KaJbleM) (BO3MOXHO HCIOJIb30BaHUE
BUICOMATEPHAJIOB), UCCIIECAOBAHHE OOpPa3llOB HEOPTaHMYECKUX BEIIECTB PA3JIMYHBIX KIIACCOB,
HaOJr0IeHNe M3MEHEHMs OKpAacKM HHAMKATOPOB B PacTBOpax KUCIOT M LIEJIOYel, U3ydeHue
B3aumozeiicTBus okcuaa Meau (II) ¢ pactBopoM cepHOI KMCIOTHI, KUCIOT C METaJNIaMH, peakLuit
HeHTpanu3anuu, nojlydeH1ue HepacTBOPUMBIX OCHOBAHUMH, BEITECHEHHE OJHOT0 MeTajlla Apyrum
U3 pacTBOpa COJIM, DPEIICHHE SKCIEPUMEHTAIBHBIX 3a7ad 1Mo Teme «Baxknelmme Kiacchl
HEOPraHUYECKUX COCTUHEHUI.

IloBTOpEeHue, 00001IeHNE U CHCTEMATH3AIUA U3YYEeHHOI0 MaTepHuaJia

9 knacc

IToBTOpEHUE

Paznen |. Ilepuonmueckmii 3axkoH u Ilepmoamyeckass cucreMa XMMHYECKHX
iemenToB .M. MenaesieeBa. CTpoeHue aTtoMoB. XUMHYeCKasi CBSA3b. OKHMCJINTEIbHO-
BOCCTAHOBHMTEJIbHbIC PEAKIIUH

IlepBble MONBITKY KiIaCCU()UKALMU XUMUYECKUX 3JIeMeHTOB. [IoHsTHE 0 rpynIax CXOAHbIX
3JIEMEHTOB (IIEJIOUHBIE U 1IE€JI0YHO3EMEIbHbIE METAIIJIbl, TaJIOr€Hbl, UHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpbIE 00pa3ytoT aM(pOTEpHbIE OKCUJIbI U THUJPOKCHIBI.

[lepnonnueckuit 3akoH. llepuogmueckas cucrema xumMuyeckux daemeHtoB J[.M.
MenneneeBa. KopoTkonepuoanas u juimHHomnepuojHas (opmbl Ilepuoanyeckoit cuctembl
xumuueckux anemeHtoB JI.MI. Menneneea. Ilepuonbl m rpynmbel. PU3HYECKH CMBICIT
MOPSIIKOBOTO HOMEPA, HOMEPOB MIEPUOA U IPYIIILI JIEMEHTA.

Crpoenne artomoB. CoctaB aromubIX sjaep. W3orombl. OnexkTponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEpBBIX 20 XUMHUUECKUX 3JIeMEHTOB [leproauueckoil cucTeMsl
HAN. MengeneeBa. XapakTepUCTHKA XHUMHYECKOrO JJIEMEHTAa IO €ro IOJOKEHUI0 B
ITepuonnueckoit cucreme .M. Menneneena.

3aKOHOMEPHOCTH M3MEHEHMsI pajiiyca aTOMOB XUMHYECKHUX 3JIEMEHTOB, METATTMYECKUX
Y HEMETAJUIMYECKUX CBOMCTB IO IPYyINIaM U NEPUOAAM.

3nauenue [lepuoanueckoro 3akona u [lepuoauyeckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB
JUIs pa3BUTHS HayKH U npakTuku. J[.11. MenaeneeB — y4€Hblil U rpaskIaHUH.

XuMH4YecKass — CBS3b. KoBanentnas  (mosmsipHass W HEMOJIApHAsi)  CBS3b.
DNEKTPOOTPULIATEIBHOCTh XUMUYECKUX AJIEMEHTOB. FIOHHAs CBSA3b.

Crenenp  okucieHus. OKHCINTEIBbHO-BOCCTAaHOBUTENbHBIE — peakunu. IIpomecchr
OKHCJIEHHS U BOCCTaHOBJIEHUs. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

n3yueHne oOpa3lloB BELIECTB METAVIOB M HEMETAJUIOB, B3aWMOJICHCTBHE THUIAPOKCHIA
[MHKAa C pacTBOpPaMH KHCIOT M IIEJIOYEH, IPOBENCHHUE OIBITOB, WITHOCTPUPYIOIIUX HPUMEPHI
OKHCITUTEIHbHO-BOCCTAHOBUTENBHBIX PEAKIUA (TOpeHHE, peaKIluy pa3ioKeHus, COeTUHEHNUS ).

Paznea |1. BemecTBo U XuMnueckne peakuun

Ilepnonnueckuit 3akoH. llepuogmueckas cucrema xumuyeckux odiaemeHtos [I.M.
MenneneeBa. CrTpoeHHEe aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHWU CBOWCTB XHMHUYECKHX
JJIEMEHTOB IIEPBBIX TPEX IEPUOMAOB, Kalus, KaIbLMSI U HUX COCAVUHEHUH B COOTBETCTBUM C
II0JIO’KEHUEM DJIEMEHTOB B [IepnondecKkoi CUCTEME U CTPOEHUEM UX aTOMOB.

CrpoeHue BeniecTBa: BUABl XMMHUYECKOM CBSI3M. THUIIBI KPUCTAUIMYECKUX PEIHIETOK,
3aBHCHUMOCTb CBOWCTB BELIECTBA OT TUIIA KPUCTAIIIMYECKON PEIIETKU U BU1a XMMUYECKOH CBSI3H.
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Knaccudukanuss 1 HOMEHKIATypa HEOPTraHMYECKUX BEIIECTB. XUMHUYECKHE CBOMCTBA
BEIIECTB, OTHOCSIIMXCS K pa3jMYHBIM KjaccaM HEOPraHWYECKUX COEIMHEHUH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BELIECCTB.

Knaccuukanus XUMHYECKUX peakuil M0 Pa3IuYHbIM MpU3HAKaM (IO YUCIIYy U COCTaBY
Y4YacCTBYIOLIMX B PEaKI[HH BELECTB, 110 TEIIIOBOMY 3D (EeKTy, 10 U3MEHEHUIO CTEIIEHEH OKUCICHUS
XMMUYECKUX DJIEMEHTOB, IO OOpaTUMOCTH, TI0 Y4YacTHUIO KaTajiu3aTopa). OK30- U
SHJOTEPMHUUYECKUE PEAKIIMH, TEPMOXUMHUYECKUE YPABHEHUS.

[Tonatue o ckopocTu XUMHUYEeCKOM peaknuu. [loHsTHE 00 OOpaTHMMBIX M HEOOPATUMBIX
XUMHUUYECKHX peakuusax. [loHATHE O TOMOreHHBIX M TIeTepOreHHbIX peakuusx. I[lonsatue o
katanuse. [lonsTtue o xumuueckoMm paBHOBecHH. DAKTOPBI, BIHSIOMIKE HA CKOPOCTh XMMUYECKOMN
peaKUuy U MOJI0KECHUE XMMHYECKOIO PABHOBECHSL.

OKHCINTENBHO-BOCCTAHOBUTEIbHBIE PEAKLUU, AJIEKTPOHHBIA OajlaHC OKHUCIUTEIbHO-
BOCCTAaHOBUTENBHON peakuuu. CoCTaBlIeHHE YPaBHEHHH OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
PEaKIyii ¢ UCIIOJIb30BAaHUEM METO/1a HJIEKTPOHHOTO OanaHca.

Teopus 2MEKTPOIUTUUECKON IUCCOLMALAN. DJIEKTPOIUTH U HEANEKTPOIUTHL. KaTnoHsl,
AHUOHBI. MexaHM3M JIMCCOLIMALIMU BEIIECTB C PA3JIMYHBIMU BUIAMU XUMUYECKOU cBA3H. CTeNeHb
nuccoranuu. CUIIbHBIE U CI1a0ble 3JEKTPOIUTHI.

Peakiun noHHOTO OOMEHA. Y CIIOBUS MPOTEKAHUS PEaKIMii HOHHOTO OOMEHa, MOJIHBIC U
COKpAaILEHHBbIE MOHHBIE ypaBHEHUs peakiuil. CBOMCTBA KUCIIOT, OCHOBAaHUI M COJIEH B CBETE
IpEJCTaBICHUH 00 3JIEKTPOIMTUYECKON aucconuanuu. KadecTBeHHblE peakuu Ha HOHBI.
[TonsiTvie 0 TUAPONIN3E CONIEH.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE C MOJEISIMM KPHUCTAUIMYECKUX PEIIETOK HEOPraHWYECKHUX BEIIECTB —
METAJUIOB M HEMeTauioB (rpaduTra W anmasza), CIOXKHBIX BEIIECTB (XJIOpUIa HaTpusi),
WCCIIEJOBAHNE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pPEAKIUH OT BO3ACUCTBHS PA3IUUHBIX
(bakToOpoB, UCCIIEOBAHUE 3JEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, MpoLEcca AUCCOLUAIIIN
KHCIIOT, IIeJI04el 1 cosiel (BO3MOXKHO UCIIOIb30BAHNE BUJIEO MATEPUAIIOB), IPOBEICHUE OIIBITOB,
WUTIOCTPUPYIOIIMX TNpPU3HAKK MPOTEKaHUS peaklnii MOHHOro oOMeHa (oOpa3oBaHuE OcCajkKa,
BBbIJICJIEHUE Ta3a, 00pa30oBaHUE BOJIbI), OIMBITOB, WILTIOCTPUPYIOIIUX MPUMEPHl OKHUCIUTEIbHO-
BOCCTAHOBUTENBHBIX pEaKLIUl (FOpeHHE, peaKluu pPas3I0oKEeHUs, COeIUHEHHUs), paclio3HaBaHUE
HEOPraHMYECKNX BELIECTB C IIOMOINBIO KAUECTBEHHBIX pEakUMid Ha MOHBI, pELIEHUE
AKCIEPUMEHTAIbHBIX 3a/1a4.

Pazpen I11. Hemera/liibl U X cOeAMHEHUS

OOmiasi xapakTepucTUKa rajoreHoB. OcoOEHHOCTH CTPOEHHS AaTOMOB, XapaKTEpHbIE
crernieHu okucineHus. CTpoeHue M (PU3MYECKHE CBOWCTBA MPOCTBIX BELIECTB — TaJOIE€HOB.
XUMHYEeCKHE CBOMCTBA Ha MpHUMepe Xjopa (B3aMMOJEHCTBHE C MeTajulaMH, HEeMEeTaJUlaMu,
miesouamu).  Xusoposopopod. ConsiHask KHACIOTa, XMMHMYECKHE CBOMCTBA, IOJIyYEHHUE,
npuMeHeHue. JlelicTBre XJiopa U XJIOPOBOAOPO/Ia Ha OPraHu3M uesnoBeka. BaxkHel e Xiaopuabl
U X HaXO0XJIECHUE B IPUPOJIE.

Obmass xapaktepuctuka 31eMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHne M (pu3MyecKhe CBOWCTBA NMPOCTHIX BELIECTB —
KHCIIOpOJia U cepbl. AJUIOTPONHBIE MOJIU(MUKAIIMKA KUCIOPOJa U Cepbl. XUMUYECKUE CBOMCTBA
cepel. CepoBOZIOpOA, CTpoeHue, (U3NYeCKHe M XMMUYecKue cBOHCTBAa. OKCHIBI Cepbl Kak
MPEJICTAaBUTENIN KUCIOTHBIX OKCUAOB. CepHas KuCIOTa, PU3NYECKUE M XUMHYECKHE CBOMCTBA
(oO1re Kak MpeacTaBUTEIN Kacca KUCIOT U crieruduueckue). XUMUYECKUE peaKkiuy, JexKalimue
B OCHOBE IIPOMBILIUIEHHOTO CII0c00a MOTy4eHus CepHOM KUCIOTHI. [IprMeHeHne cepHoi KUCIIOTHI.
Conn cepHOM KHCIIOTHI, KayecTBEHHasl peakuus Ha cyibdar-uoH. Haxoxxnenue cepel u eé
COCIMHEHUH B MpHUPOJAC. XUMUYECKOE 3arpsi3HEHUE OKPYXKAIOWIEH Cpeabl COCAUHEHUSIMU CEPBI
(KHCTIOTHBIE I0XKIH, 3arPsS3HEHUE BO3yXa U BOJOEMOB), CIIOCOOBI €T0 MPeI0TBPAILICHHS.

OO6mrast xapaktepucTtuka 3JeMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHbIe CTENEHH OKHCICHHS. A30T, pacHpoCTpaHeHHWE B MpUpoie, (HU3UYECKUe u
XUMUYECKHe CBOMCTBa. KpyroBopot azora B mpupojae. AMMHUak, ero pu3ndeckue u XMMHUIECKHe
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CBOIICTBA, MOJIy4eHUe U nmpuMeHeHue. Conu aMMOHUs, NX (PU3NYECKHE U XMMUYCCKHE CBOMCTBA,
npuMeHeHrne. KadecTBeHHass peakiuss Ha MOHBI aMMOHUS. A30THash KUCIIOTa, €€ MOJIydeHHe,
du3nveckue M XUMHUYECKHE CBOicTBa (0OmIME Kak TPEACTAaBUTENsl Kiacca KHUCIOT |
cnenuduyeckue). Mcnonb3oBaHWe HUTPATOB M COJIGH aMMOHHS B KAadyeCTBE MHUHEPATBHBIX
ynoOpeHnii. XUMHUYEeCKOe 3arpsi3HEHHE OKPYKAIOUIeH Cpebl COSAMHEHUSIMH a30Ta (KUCIIOTHBIC
O, 3arps3HEHHE BO3JyXa, MOYBBI M BOA0EMOB). Docdop, ammoTporHble MOIUDUKAINN
docdopa, puznueckue u xumuaeckue cpoiictBa. Okcuna dochopa (V) u dochopnas kKuciora,
dusnyecKkue M XMMHUYECKUE CBOWCTBA, moiydeHue. Mcmonwp3zoBanue ¢ocharoB B KadecTBe
MUHEPAIbHBIX YI00PCHHIA.
IloBTOpeHue, 00001IEHNE U CUCTEMATH3AIUS U3YYEHHOT0 MaTepuaJia

10 xiacc

IToBTOpEHUE

Pasneu 1. Hemerayuibl M MX coeIMHEHHUS

OOmast xapakrepuctuka 3yeMeHTOB I[VA-rpymnmbel. OCOOEHHOCTH CTPOEHMS aTOMOB,
XapaKTEepHbIE CTENIEHU OKUCIIEHUA. YTJIEpOo/, alFIOTPOIIHbIE MOAU(UKAIINY, PACIPOCTPAHEHHUE B
npupoze, pusnueckue U XuMudeckue cBoictpa. Ancopbuus. KpyroBopotT yrieposaa B mpupoe.
Oxcuppl yraepona, ux (U3NIecKue ¥ XMMUYECKHE CBOWMCTBA, JIEHCTBHE HA JKUBBIC OPTaHU3MBI,
HOJyYeHUEe U IPUMEHEHHEe. DKOJIOTHYecKue MpobieMbl, cBsi3aHHble ¢ okcuaoM yriepoaa (IV),
THIIOTe3a TII00aTBHOTO TMOTEIUICHHs KiIMMarta, MapHUKOBBIH 3ddekt. YrompHas kucimora u e
COJM, UX (PU3MUECKHE M XUMHUYECKHE CBOMCTBA, MOJy4eHHE M nIpuMeHeHue. KauecTBeHHas
peakuus Ha KapOoHaTHOHBI. Vcrionb3oBaHue KapOOHATOB B OBITY, METUIIMHE, IPOMBIIIEHHOCTH
U CEJIbCKOM XO3SIHCTBE.

[lepBoHavasibHbIE TIOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COEAMHEHMSX yIiepoja
(MeTaH, 3TaH, THJIEH, alleTUJIEH, 3TaHOJ, IIMLEPUH, YKCYCHas KuciaoTa). [IpupoiHbie HCTOUHUKH
YIJI€BOIOPOAOB (YroJib, IPUPOIHBIN ra3, He(Th), IPOAYKTHI UX NepepaboTku (O€H3UH), UX POJIb
B OBITY M HPOMBIIIICHHOCTU. [IoHATHE O OMONOTMYEeCKH Ba)KHBIX BEIIECTBAX: KHUpax, OeKax,
yriaeBojax — M HMX POJIM B KU3HU dYelloBeKka. MarepuanbHOE €IUHCTBO OpPraHUYEeCKHX U
HEOPraHUYECKUX COEANHEHUN.

Kpemuuii, ero ¢usnueckue M XUMHYECKHE CBOWCTBA, MOJYyYEHHE U IPUMEHEHHUE.
Coenunenus kpemHuss B mnpupoje. OOmme mnpencraieHus o0 okcuae kpemuHus (IV) u
KpeMHUeBOU kucioTe. CUIIMKATHI, UX UCIIOJIb30BaHKUE B OBITY, B IPOMBIIIIEHHOCTH. BaxxHeiimne
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, ILEMEHT, OeTOoH, Xkene300eToH. IIpobiembl
0€30MacHOro UCMOIb30BaHMs CTPOUTEIBHBIX MATEPHAJIOB B TIOBCETHEBHOM JKU3HU.

Xumuueckuii IKcnepumenm:

U3y4eHHe o0pa3l0B HEOPTraHUUECKHUX BEIIECTB, CBOMCTB COJSIHOW KUCIIOTHI, POBEACHUE
Ka4eCTBEHHBIX PEAKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHHS, OIBITHI,
oTpaxaromye (U3NYECKue U XUMHUYECKHE CBOICTBA TaJIoT€HOB M UX COEAMHEHUH (BO3MOKHO
UCIIOJIb30BaHUE BHJEOMATEPUANIOB), O3HAKOMJIEHHE € OOpasllaMu XJIOPUIOB (TaJIOr€HHUJIOB),
O3HAKOMJICHHE C oOpa3laMu cepbl U €€ COeIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUj€OMaTepuasoB), HaOdIofeHHWEe Tpoluecca OOYITMBaHMS — caxapa IOx  JeicTBHEM
KOHIEHTPUPOBAHHON CEPHOM KUCIOTHI, U3yYeHHE XUMUYECKUX CBOMCTB pa30aBiIeHHOW cepHOU
KHCJIOTHI, MPOBEJICHHE KaYeCTBEHHOW peakIMM Ha Cyiab(paT-HOH M HaOIIOJeHHE NMpU3HaKa eé
MIPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MYEeCKMMM CBOMCTBaMHU a30Ta, ¢ocdopa M HX COEIUHEHUMN
(BO3MO’KHO MCIIOJIb30BaHKE BUAEOMATEPHAJIOB), 00pa3liaMH a30THBIX U (POCHOPHBIX YA0OpEHMUIA,
MoJlyueHue, coOupaHue, pacro3HaBaHHWE W U3yYEHHE CBOMCTB aMMHakKa, IPOBEJCHHE
Ka4eCTBEHHBIX PEAKIIMI Ha MOH aMMOHUS U (hocaT-uOoH U 3ydeHHUE MPU3HAKOB UX MPOTEKaHUS,
B3aUMO/JICHICTBHE KOHIIEHTPUPOBAHHOW a30THOM KUCIOTHI C MENbIO (BO3MOKHO HCIOJIb30BAaHUE
BUJCOMATEPHAJIOB), H3Y4YCHUE MOJETCH KpPUCTAJUIMYECKUX peHIETOK anmasza, rpadura,
(ysiepeHa, 03HAKOMIJIEHHE € MTPOLECCOM aICOPOLIMH PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM
YIIJIEM U YCTPOHCTBOM MTPOTUBOTa3a, MojyueHne, coOnpanue, pacrio3HaBaHUe M U3yUEeHHE CBOMCTB
YIJIEKUCIIOrO Ta3a, HPOBEIEHUE KAaueCTBEHHBIX pEakLUui Ha KapOOHAT M CHUJIMKAaT-HOHBI U
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U3y4€HUE TMPU3HAKOB WX NPOTEKaHUS, O3HAKOMJIEHHE C TMPOAYKIHMEN CHIMKATHON
MIPOMBIIUIEHHOCTH, PELICHUE 3KCIIEPUMEHTAIBHBIX 3a7a4 110 TeMe «BakHeNIe HeEMETalluIbl U UX
COCIMHEHUS».

Paznea |l. MeTaJliIbl M X COeTHHEHHUS

OO0mass xapakTepUCTHKAa XHUMHUYECKHUX OJJIEMEHTOB — METa/lIOB HAa OCHOBAaHUU UX
nonoxkeHus B [lepuonnueckoit cucreMe xumuieckux sneMeHtoB .M. MeneneeBa u crpoeHus
atomoB. CTpoeHue MeTauioB. MerauMueckass CBA3b M METAUIMYECKas KpUCTAJUIMYECKas
pemi€Tka. DIEKTPOXUMHUYECKUN psifl HanpsbDKeHUH MeTamioB. Du3nueckue U XUMHUYECKUE
cBoiicTBa MetayyioB. OOmMe crnocoObl noixyyeHusi MeTayioB. [loHATHE O KOPPO3UU METaIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBsl (CTalb, 9YyT'yH, JFOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U IPOMBIIILJICHHOCTH.

[llenounble MeTamel: noJjioxkeHue B [lepronueckoil cCuCTeMe XMMHYECKUX 3JIEMEHTOB
J.1. MenaeneeBa, CTpOEHUE UX aTOMOB, HaxOXJeHUE B npupoje. Pu3nueckue 1 XMMUUYECKUe
CBOMCTBA (Ha mpuMepe HaTpus U Kayust). OKCUIBI U THAPOKCUIBI HATpUs U Kanus. [[pumenenue
LIEJIOYHBIX METAIOB U UX COCIMHEHUM.

[I{esrounO3eMenbHBIE METAUIBI MAarHMii M KanplUWW: mosoxkeHue B llepuommueckoit
cucreMe xumuueckux anemeHToB JI.JMI. MeHnneneeBa, cTpoeHHE KX aTOMOB, HAaXOXJICHHE B
npupozae. OU3NYECKUE U XMMHYECKHE CBOWCTBA MAarHus W KalblMs. BakHenmume coenruHEHUs
KanmbIus (OKCU, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

AmoMmunuil: nonoxenue B llepuogumyeckod cucreMe XMMHUYeCKMX 3iemeHToB [.I.
MenpeneeBa, CTpO€HUE aToOMa, HaxoXJeHue B npupoje. Gusnyeckne U XMMUYECKHE CBOMCTBA
aTFOMUHUS. AM(OTEpHBIE CBOWCTBA OKCHU/IA U THIPOKCH]IA AITFOMHIHHSL.

Kenezo: mnonoxenue B Ilepuoamueckoil cucreme xumMuyeckux snementos JI.U.
MeneneeBa, CTpOCHHE aTOMa, HaxXOXKJAECHHUE B npupoae. Puznyeckne U XMMUYECKUE CBOMCTBA
xkene3a. Okeuasl, Tuapokeuasl u conu skenesa (II) u sxenesa (III), mx cocraB, cBoiicTBa u
IIOJIy4ECHHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE C o00pasllaMd METalIOB U CIUJIaBOB, MX (PU3UYECKHMMH CBOWMCTBAMHU,
U3YYEHHE PE3YNbTAaTOB KOPPO3UU METAIJIOB (BO3MOXKHO HCIIONB30BAaHHE BHAEOMATEPUATIOB),
0COOEHHOCTEN B3aMMOJEHCTBUS OKCHIA KalbLUs U HATPUS C BOJIOM (BO3MOKHO MCIOJIBb30BaHUE
BUJICOMATEPHAJIOB), HCCIEAOBAaHWE CBOWCTB JKECTKOW BOJBI, IMpoIlecca TOPEHHUs JKele3a B
KHUCTIoposie  (BO3MOXKHO  MCIIOJIb30BaHWE  BUIEOMATEpUaoB), IPU3HAKOB  IPOTEKaHUs
KaueCTBEHHBIX PeakKIMii Ha MOHBI (MarHus, Kalblus, aTIOMUHUS, [IMHKA, kene3a (II) u xenesza
(I1I), meau (II), HaGmroieHNE U ONMMCAHKE MPOLIECCOB OKpAIIMBAHUS IUIAMEHW MOHAMM HATpus,
Kamusl U Kaiblusg (BO3MOXHO HCIIOJB30BaHHE BUAEOMATEPUATIOB), UCCIEIOBAaHUE aM(pOTEPHBIX
CBOWCTB T'HJIPOKCHA ATFOMUHMS U THAPOKCU/IA [IUHKA, PEIIEHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 110
TeMe «BakHeHIe MEeTalluIbl U UX COCITMHEHUS.

Pazgea III. XuMusa u okpyxawmas cpeaa

BemecTsa n Marepuasibl B ITIOBCETHEBHOM KU3HU YEJIOBEKA. be30macHOe UCIOIb30BaHUE
BEIIECTB M XHWMHUYECKHX peakiuii B OwbiTy. [lepBas moMomp NpW XUMHUYECKHX OXKOTax |
OTPaBJICHUSIX.

XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH cpeibl (TTpeIesbHast JOMyCTUMasi KOHIICHTPAIIH
BeriectB (nanee — [1/1K). Pons XxuMuu B pemieHuu 3KOJOTHIECKUX MTPOOIIEeM.

Xumuueckuii IKCnepumenm:

M3y4eHHne 00pa3lioB MaTepUaIoOB (CTEKIIO, CIIJIaBbl METAJUIOB, MOJMMEPHBIE MaTEPHAIIBI).

IToBTOpEHUE, 00001ICHHE U CHCTEMATH3AUA U3YYEHHOT0 MaTepuaJia
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TemaTn4yeckoe NJIAHUPOBAHHE
8 ki1ace

Ne Paspnensl, Tembl Koiu-Bo XapakTepUCTHKA IEATEILHOCTH 00YJaIOIINXCs OcHoBHbIE
n/m 4acoB HaIpaBJICHUS
BOCITUTATEIbHOM
JIEeITEILHOCTU
1 Pazgen 1. IlepBonauanbHbie 24
XAMUYECKHE TOHATUS
2 1.1.Xumusa — BaxxHas 00J1acThb 6 B meuenue yuebnoco eooa: moHuMarb, IPUMEHAITh B CAMOCTOSITENbHOM peun, | 1, 3,4, 5,6

CCTCCTBO3HAHUA U HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIOBCKaA

BOCIIPUHUMATh  (CIYyXO3pHTEIbHO W/WIM Ha CIyX C Yy4ETOM ypOBHA
CJIyXOPEYEBOIo pa3BUTUs 00YUAIOIUXCS) U IOCTATOYHO BHATHO U €CTECTBEHHO
BOCIIPOM3BO/IUTh TEMATUYECKYI0 M TEPMHHOJIOTUYECKYIO JIEKCHKY, a TaKXkKe
JIEKCUKY IO OpraHu3aluy y4eOHOH JesITeIbHOCTH. BBIMOIHATE (OHETHUECKYIO
3apsiKy. Mcronb3oBarh JakTHIBHYIO (YCTHO-AAKTHIIBHYIO) (DOPMY CIOBECHOM
peYH B Ka4eCTBE BCIIOMOIaTeJIbHOTO CPECTBA OOLIEHUSL.

Ilo okxonuanuu xadxcoou yuebHOU wemeepmu: BOCIPUHUMATh Ha CIyX U
BOCIIPOU3BOANTh TEMAaTUYECKYI0 U TEPMHUHOJOIMYECKYIO JIEKCUKY Yy4eOHOM
JVICIIUTUTMHBIL, @ TAKXKE JISKCUKY TIO0 OPraHU3alluu YIeOHOH e TeIbHOCTH.

e Vcrionp30BaTh B CTPYKTYpPE BHICKA3bIBAaHHUI N3ydaeMble TIOHSITHS.

e Coo0miaTh 0 poJii XMMHH B IPUPOJIE U )KU3HU YETIOBEKA, O €€ CBS3U C IPYTUMHU
HayKaMH.

e PaznnuaTh YUCTHIE BELIECTBA M CMECH; OJIHOPO/IHBIE M HEOTHOPOIHBIE CMECH.
e PaznnuaTh Qu3nuecKue U XUMUYECKUE SIBICHUS.

e OnpenensTh MPU3HAKKA XUMHUECKUX PEAKIINN M YCIOBHSI X MPOTEKAHMS.

e Crief10BaTh MpaBUiIaM IOJIb30BAHUSI XUMUYECKOW MOCYJI0M U 1a00paTOpHBIM
000pyI0BaHUEM, a TaKXkKe MpaBUIaM OOpaIlleHUs] ¢ XUMUYECKUMH BEleCTBAMU
B COOTBETCTBHUH C MHCTPYKIIMSMHU TI0 BHITTOJHEHHIO MTPAKTHYECKUX Pa0OT.

e [[maHupoBaTh W TMPOBOIUTH XUMHYECKHUH OKCIIEPUMEHT TI0 HW3YUCHHIO |
ONMHUCAaHUIO (PU3UYECKHX CBOMCTB BEIIECTB, CHOCOOOB pa3JeleHusi cMecei
BEIIECTB.

e Vicnionp30BaTh MpH BBHINOJHEHUH YYeOHBIX 3aJaHWid W B IpoIecce
UCCIIEIOBATEILCKOW  JIEATENIbHOCTH  HAy4YHO-TIOMYJSIPHYIO  JIUTEpATypy
XUMHYECKOTO COJIepKaHMsI, CIIPAaBOYHBIE MaTepualbl, pecypcsl HTepHeTA.
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BeicTpanBath 0TBETHI (YCTHO/YyCTHO-IaKTUIBHO, TIMCBMEHHO) C OMOPON Ha
uHpOpMaLKIO U3 y4eOHUKA U CIIPAaBOYHBIX MAaTE€PUAIIOB, UCIIOJIb30BaTh B
COCTABE BBICKA3bIBAHUI M3Y4YCHHBIN NOHATUHHBIN annapar Kypca XMMHUU.

1.2.BemecTBa 1 XUMHUUYECKHE
peakuuu

18

e [IpuMeHATh €CTECTBEHHO-HAYYHbIE METOJbI MO3HaHUA (B T.4. HaOIrOAEHUE,
MOJIEJIUPOBAHUE, HKCIEPUMEHT) U OCHOBHBIE ONEpPALUU  MBICIUTEIbHON
JESITEeNbHOCTH (CpaBHEHME, Kiaccuukauums) Ui M3Y4eHUs BELIECTB U
XUMHUYECKUX PEAKIUH.

e PackpbIBaTh CMBICI U3Y4aE€MBbIX IOHATUHN U 3aKOHOB U IPUMEHSTH 3TU IIOHATHUS
IIPY ONMCAHUM CBOWCTB BEILECTB U UX IIPEBPAILECHHH.

e PaznuuaTh (U3MUECKUE U XUMHUUYECKUE SIBICHUS, OOBACHATh UX CYLUIHOCTb C
TOUYKH 3PEHUSI AaTOMHO-MOJIEKYJIIPHOTO YUEHUS.

e OnpenensaTh NPU3HAKY XUMUYECKUX PEaKLUil, YCIOBUS UX MPOTEKAHMUSL.

e OOBACHATH CYIIHOCTh (PU3NYECKUX U XUMHUECKUX SIBJICHUH C TOUKU 3PEHUS
ATOMHO-MOJIEKYJISIPHOTO YYEHHUS.

e KnaccuuuupoBaTb XMMHMYECKME peakuMu (MO YUCIy M COCTaBy
pearupyromux 1 o0pa3yrouuxcsi BEIECTB).

e CocTaBnsaTh (OpMyIJbI OWHAPHBIX BEIIECTB IO BAJICHTHOCTH M ONPEACIATH
BAJICHTHOCTH 1O ()OPMYJIaM BEIECTB.

e PaccTaBnsaTh KO3 UIIMEHTH B yPAaBHEHUAX XUMHUYECKUX PEAKLIUH.

e Crief10BaTh MpaBUiIaM IOJIb30BaHUSI XUMUYECKOW MOCYJI0M U 1a00paTOpHBIM
000pyI0BaHUEM, a TAKXKe MTPaBUIaM OOPAIEeHHs C BEIIIECTBAMH B COOTBETCTBUU
C MHCTPYKIUSMH 1O BBITOJIHEHUIO JIA0OPATOPHBIX XUMUYECKUX OIBITOB.
Vcnonb3oBaTh MpH  BHINOJIHEHUWH Y4YeOHBIX 3aJaHMUd M B Ipolecce
MCCJIEIOBATENILCKOM 1€ATEIbHOCTH.

3,4,5,6

Pazgen |l. Baxueiimme
MIPEJICTAaBUTEIIA HEOPTAHHIECKUX
BEIIECTB

36

2.1.Bo3ayx. Kucnopou. [Tousitre 06
OKCHIax

e PackppiBaTh CMBICI U3Y4YaeMbIX MOHSATUN U MNPUMEHSTh 3TH TMOHATUS TMPHU
ONMCAHUU CBOMCTB BEILIECTB U UX ITPEBPAILCHMII.

e XapakTepu3oBaTh (OMHUCHIBATH) COCTaB BO3/yXa, (PU3NUECKHE M XUMUUYECKHE
CBOMCTBA KHCJIOPOAA, CIIOCOOBI €ro IMOoJIyuyeHHs, IPUMEHEHUE U 3HaueHHe B
MPUPOJIE U )KU3HU YEIOBEKa.

e CpaBHUBATh PEAKIIUU TOPEHUS U MEIJIEHHOTO OKUCIICHHUS.

1,2,3,4,56
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e Cobuparps npuOOphl Ul MOJYYEHHUsS KHCIOPOAa (BBITECHEHHEM BOJbI U
BO3]1yXa).

e Pacnio3HaBaTh ONBITHBIM ITYTEM KUCIIOPOL.

e lcrionb30BaTh XUMUUYECKYIO CUMBOJIMKY Ul COCTABICHUs (POPMYIT BEILECTB,
MOJIEKYJIAPHBIX YPABHEHUH XUMUYECKUX PEAKLUN C y4aCTUEM KUCIOPOIa.

e OOBACHATH CYHUTHOCTh HKOJOTHYECKUX MPOOJIeM, CBSI3aHHBIX C 3arpsi3HEHHEM
BO3/yXa.

e CnenoBarh npaBWiaM Oe3omacHOM  pa®oTel B J1aOOpaToOpuu  IpH
UCTOJIb30BAHUU XUMHUYECKOW TOCYIbl M 00OpYNOBaHMS, a TaKXKe IpaBHIIaM
oOpalleHus ¢ TOpIOYMMH BEILECTBAMHU B OBITY.

e [[nannpoBaTh M OCYHIECTBJIATH HA IPAKTHUKE XUMHUYECKHE SKCIIEPUMEHTHI,
IIPOBOAMTDH HAOIIOIEHNUS, I€TaTh BBIBOBI IO PE3YJIbTaTaM dKCIEPUMEHTA.

e YyacTBOBaTh B COBMECTHOM paboOTe B IpyMIIe.

e lcriosnib30BaTh IpU  BHIIOJHEHUM YYEOHBIX 3aJaHUi W B Ipolecce
HCCIIEOBATENBCKOM  JESATEIBHOCTH  HAYYHO-IIONMYJIPHYIO  JINTEpaATypy
XMMHMYECKOTO COJEPKaHus, CIIPAaBOYHbIE MaTepHallbl, pecypcsl IHTepHETa.
BeictpauBate OTBeThl (YCTHO/YCTHO-AAKTUJIBHO, MHUCBMEHHO) C OHNOpPOH Ha
uH(popMalMi0 M3 y4eOHMKAa M CIPABOYHBIX MaTEpUaAIOB, HCIIOJIb30BATh B
COCTaBE BBICKA3bIBAHUIN W3YYCHHBIN IOHATUHHBIN annapar Kypca XuMuu

2.2.Bonopon. [Tonsitue o kucnorax
H COJISIX

L PaCKpBIBaTB CMBICJT HU3Yy4YacCMbIX HOHATHH U MNPUMCHATH 3TU MNOHATUA IIPU
OTIMCAHUU CBOMCTB BEIIECTB U MX MPEBPAIICHHIA.

e XapakTepu3oBaTh (OMUCHIBATh) (U3MYECKHE U XHMHYECKHE CBONCTBA
BOJIOPO/1a, CITOCOOBI €r0 TOJTYYeHHs, IPUMEHEHHE.

e Cobupats npudOp 11sl MOTyYEHUs BOJIOPOIA.

e lcronb30BaTh XUMHUYECKYIO CUMBOJIMKY JIJISl COCTaBJIEHUS (JOPMYJI BEILECTB,
MOJIEKYJISIPHBIX YPAaBHEHUN XUMUYECKUX PEaKIUi C ydacTHeM BOJAOPOa.

e CrieoBaTh MpaBWwiIaM 0Oe30macHON  paboTel B Jaboparopuu  IpU
UCIOJIb30BaHUN XMMHUYECKOM MOCYyIbl U OOOpYyNOBaHUS, a TaKKe IpaBHUIIaM
oOpallieHus ¢ TOPIOYUMHU BEIIECTBAMH B OBITY.

o [[nannpoBaTh M OCYIIECTBIATH HA TPAKTHKE XUMHUYECKHE SKCIIEPUMEHTHI,
MPOBOANTH HAOIOICHUS, IeTIaTh BBIBOBI IO PE3YJIbTaTaM dKCIIEPUMEHTA.

e Y4acTBOBaTh B COBMECTHOW pabOTe B IpymIie.

1,2,3,4,56
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2.3.KonuuecTBEHHBIE OTHOLLIEHUS B
XUMUAU

e PackpbIBaTh CMBICI U3y4aEMBbIX OHATHN U IPUMEHSTH 3TU IIOHSATHS, a TAKKE
M3Y4YEHHBIC 3aKOHBI U TEOPUU Ul PELICHUS PACUETHBIX 3a1a4.

® BEIUUCIIATE MOJISIPHYIO MacCy BEIIECTB; KOJIMYECTBO BEIIECTBA, 00BEM rasa,
MaccCy BELIECTBA.

e [IpoBoAUTH Pacy€Thl IO YPAaBHEHMSAM XUMHUYECKHX PEaKLMi: KOJIMYECTBa,
00bEMa, Macchl BeELIECTBA IO M3BECTHOMY KOJHMYECTBY, OOBEMY, Macce
pEareHTOB WM IIPOJYKTOB PEAKLIUH.

e BrictpanBath OTBETHl (YCTHO/YCTHO-JAKTHJILHO, NMHUCBMEHHO) C OMOPOH Ha
uHpopMaLM0 M3 y4eOHUMKAa M CHPAaBOYHBIX MAaTE€pHaJOB, HCIOJIb30BATh B
COCTaBE BBICKA3bIBAHUM M3YUECHHBIN MOHATUMHBIN alapaT Kypca XUMHH.

3,6

2.4.Bona. Pactopsl. [lorstue 06
OCHOBAHUSIX

e PackpbIBaTh CMBIC]I M3Yy4aeMbIX HOHSTUNH U NPUMEHSTh 3TH IOHATHUS IPU
ONMCAHUHU CBOMCTB BEILECTB U X IIPEBPALLICHUMN.

e XapakTepu3oBaTh (PU3NYECKHE U XUMHUECKUE CBOWMCTBA BOJbI, €€ pOJb Kak
pacTBOPUTENIS B IPUPOIHBIX IIpOLEccax.

e COoCTaBJIATh YPAaBHEHMSI XUMUYECKUX PEAKIUI C y4aCTUEM BOJIBI.

e OOBACHATH CYLUIHOCTb HKOJOTHUECKUX MPOOJIeM, CBSI3aHHBIX C 3arpsi3HEHHEM
IPUPOJIHBIX BOJI, CIIOCOOBI OYUCTKHU BOJIbI OT IPUMECEH, MEPHI IO OXPAHE BOJ OT
3arpsi3HEHUs.

e [[nannpoBaTh M OCYHIECTBJIATH HA NPAKTHUKE XUMUYECKHE SKCIIEPUMEHTHI,
MIPOBOAMTDH HAOIIOIEHNUS, 1€TaTh BBIBOBI IO PE3YJIbTaTaM dKCIEPUMEHTA.

e CriejoBaTh  MpaBwiIaM 0Oe3omacHOM  paboThl B Jaboparopuu  IpU
UCMOJb30BAaHUU XHMHYECKOM mocyasl u oOopynosanus. 6 IIpoBonuth
BBIUMCJIEHUSI C IPUMEHEHUEM MOHSTHSI «MaccoBasl J10JIsl BELIECTBA B PACTBOPE.
e lcrionb30BaTh MpH  BBIOJHEHUM YYe€OHBIX 3aJaHU W B Ipolecce
UCCJIEOBATENIBCKON  JEATEIBbHOCTH  HAYYHO-NIOMYJSIPHYKO  JINTEpaTypy
XUMHYECKOI'0 COJIepKaHus, CIIPaBOYHbIE MaTepuabl, pecypcsl HTEpHeTa.

e BricTpanBath OTBETHI (YyCTHO/YCTHO-IAKTUJIBHO, MUCbMEHHO) C OMOpPOM Ha
uHpopMalMi0O M3 y4eOHHMKAa W CHPAaBOYHBIX MAaTepHajoB, HCIOJIb30BAaTh B
COCTaBE BBICKA3bIBAHUM M3YUEHHBIN MOHATHIHBIN anapaT Kypca XUMHH.

1,2,3,4,56
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2.5.0cHOBHBIE KJIACCHI
HEOPTaHMYECKHUX COCTUHCHHIM

13

e KnaccuunupoBarh n3ydaemble BEIECTBA [0 COCTABY U CBOWCTBAM.

e CocTaBisaTh (hOPMYJIbl OKCHUIIOB, KUCIIOT, OCHOBAHHH, COJIEH U Ha3bIBaTh UX 110
MEXyHapOJAHON HOMEHKIIAaType.

e [Iporuo3upoBaTh CBONCTBA BELIECTB HA OCHOBE OOLIMX XMMHUYECKUX CBOICTB
M3YUYEHHBIX KJIACCOB/TPYIII BEIIECTB, K KOTOPHIM OHU OTHOCSITCSL.

e CoCTaBIATh MOJIEKYJIIPHBIE ~YpaBHEHMSI pPEaKUUil, WIIOCTPUPYIOIIUX
XMMHUYECKHE CBOMCTBAa U  CIOCOOBI IOJNYYEHHUS BEIIECTB H3YYEHHBIX
KJIACCOB/TPYIII, a TAKXKe MOATBEPIKIAIOIINX TCHETHUECKYIO B3aUMOCBSI3b MEXKILY
HUMU.

e [Iponu3BOANTE BBIUUCIICHUS 110 YPABHEHUAM XUMUYECKUX PEAKLU.

e [[nannpoBaTh M OCYHIECTBJIATH HA IPAKTHUKE XUMHUYECKHE SKCIIEPUMEHTBI,
IIPOBOAMTDH HAOIIOIEHNUS, I€TaTh BBIBOBI IO PE3YJIbTaTaM dKCIEPUMEHTA.

e CnenoBarh mpaBwiaM Oe3omacHOM  paboThl B J1aOOpAaTOpUU  IIPH
UCIOJIb30BAHUU XUMHUECKON MOCY bl U 000PYAOBaHUS.

e licnionb30BaTh MpH  BBHINOJHEHUMM Y4YeOHBIX 3aJaHM M B Ipolecce
UCCJIEOBATEIbCKOM  JEATEIbHOCTH  HAYYHO-IIOMYJSIPHYKO  JIMTEpaTypy
XMMHYECKOTO COJEPKaHus, CIIPABOYHBIE MaTepHallbl, pecypcsl IHTepHETa.

e BricTpauBath OTBETHI (YCTHO/YCTHO-JAKTHJIBHO, NMUCBMEHHO) C ONOPOH Ha
uHpopMalMi0 M3 y4eOHHMKAa W CHPAaBOYHBIX MaTepHajoB, HCIOJIb30BAaTh B
COCTaBE BBICKA3bIBAHUM W3YUECHHBIN MOHATHIHBIN alapaT Kypca XUMHH.

1,2,3,4,56

10

[ToBTOpEHwUe, 00001IeHNe u
CUcreMarui3anuda HU3Y4YCHHOI'O
MaTepuasa

B meuenue yuebnoeco 2ooa: nMoHUMaTh, MPUMEHAITh B CAMOCTOSITEILHOW peyH,
BOCHPUHUMATh (CIIyXO3pUTEIbHO W/WIM Ha CIyX C Y4ETOM YpOBHS
CIIyXOpPEUEBOTO Pa3BUTHUS OOYUAIOIIUXCS) U JOCTATOYHO BHATHO U €CTECTBEHHO
BOCITPOM3BOAUTh TEMATHYECKYI0 M TEPMHHOJIOTHYECKYIO JIEKCHKY, a TaKXe
JIEKCUKY TI0 OpTaHU3aluy Y4eOHOU AesITeNbHOCTH. BBIMOTHATh (hOHETUUYECKYIO
3apsanky. lMcmone3oBare NakTWIBHYIO (YCTHO-IAKTHIBHYIO pPEYb) B KauecTBE
BCIIOMOT'aTeIbHOTO CPEICTBA OOIICHUSI.

Ilo oxonuanuu Kadxcoou yueOHoU uemeepmu: BOCUPHHHMATh Ha CIyX U
BOCIIPOM3BOJUTh TEMATHYECKYyI0) M TEPMHHOJIOTMYECKYIO JIEKCHKY y4yeOHOMH
JMCIHMIUIMHBI, @ TAKKE JISKCUKY 10 OpPraHU3aluy y4eOHOH IesTeIbHOCTH.

1,2,3,4,56
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PesepBHOE Bpems

NTOI'O

68
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9 Kiacce

Ne Paspnensl, Tembl Koiu-Bo XapakTepUCTHKA EATEILHOCTH 00YJaIOIINXCs OcHoBHbIE
n/n 4acoB HaIPaBJICHUS
BOCIIUTATEIbHON
JESTEIIbHOCTH
1 [ToBTOpEeHUE 3 B meuenue yuebnoco ecooa: moHMMarh, TPUMEHATh B CAMOCTOSTENBHOM peun, | 1, 2, 3, 4,5, 6
BOCIIPUHMMATh  (CIyXO3pUTENbHO W/WIM Ha CIyX C Y4€TOM YpOBHA
CIIyXOPEYEBOT'0 Pa3BUTHUSI O0YUAIOIINXCS) M IOCTATOYHO BHSATHO U €CTECTBEHHO
BOCIIPOM3BOJUTE TEMATUYECKYI0 M TEPMHHOJIOTMYECKYIO JIEKCHKY, a TaKKe
JIEKCUKY TIO OpraHU3aluy YIeOHOH AeITeIbHOCTH. BRIMOTHATE POHETHUYECKYIO
3apsiky. Mcronb3oBark JakTWIBHYIO (YCTHO-JAKTHIIBHYIO peub) B KauecTBe
BCIIOMOTI'aTEIbHOIO CPEICTBA OOLIEHUSI.
Ilo oxkonuanuu kasxicooii yuebHou yuemeepmu: BOCIIPUHUMATh Ha CIyX U
BOCIPOU3BOAUTH TEMAaTUUECKYIO U TEPMUHOJIOTUYECKYIO JIEKCUKY yueOHOU
JMCLMIUIMHBL, @ TAKXKE JICKCUKY IO OpraHU3alui Y4eOHOH 1esTeIbHOCTH.
2 Pazgen |. Ilepuoauyeckuii 3aK0H 1 20
[Iepnonnueckas cucrema
XUMHUYECKUX 31eMeHToB J[. 1.
MenneneeBa. CTpoeHHE aTOMOB.
Xumnyeckas cBsizb. OKHCIUTENIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU
3 1.1.Tlepuoauueckuii  3aKoH  H® 9 e PacKphIBaTh CMBICI HEPUOIMIECKOTO 3aKOHA. 1,2,3,4,5,6
[Mepnonnueckast cucrema e [[oHMMaTh  CyIIECTBOBaHUE  IEPUOAMYECKOM  3aBUCUMOCTH  CBOWCTB
XUMHUICCKUX SJIEMEHTOB XUMHYCCKHUX DJIECMEHTOB (U3MeHeHue paanycoB aToMOB u
J.W. Menneneesa. Crpoenue AIIEKTPOOTPHUILIATETLHOCTH) U UX COETUHEHHUH OT MOJOKEHHS B IEPUOINUYECKON
aToMa»

CHUCTEME U CTPOEHHUSI aTOMa.

e YCTaHABIMBATh CBS3b MEXKAY IIOJOKEHHEM JJIEMEHTa B IEPUOIUYECKOM
CHCTEME M CTPOCHHEM €ro aroma (cocTaB W 3apsj sjapa, o0Iiee 4YHciio
AJIEKTPOHOB U pacHpe/ieNIeHUe UX MO 3JIEKTPOHHBIM CIIOSIM).

e [IporHo3upoBarh XapakTep U3MEHEHHUsI CBOMCTB 3JIEMEHTOB U UX COEIMHEHUI
110 Tpymnnam ¥ nepuogam Ilepruoanueckoi cucTeMsl.

e XapakTepu3oBaTh XUMHYECKUE DJIEMEHTHI TEPBBIX TPEX TEPHOIOB, KaJwus,
KaJIbLMs 110 UX 1oJ0KeHuto B [lepuoamueckoii cucreme /.M. Menneneesa.
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e CnenoBarh npaBumiaM Oe3omacHOM  paOoTel B J1aOOpaTopuu  IpH
UCTIOJIb30BAaHUU XUMHUECKOU MOCY Bl U 000PYAOBaHUSI.

e BricTpauBarh pa3BEPHYTHIC NUCBMEHHBIE U YCTHBIE OTBETHI C OIIOPOM Ha
uHpopManMi0 H3 yuyeOHMKA M CIHPABOYHBIX MaTepHalioB, TI'PAMOTHO
MCII0JIb30BaTh U3YYEHHBIN MOHATUIHBIN anmapaTr Kypca XHUMHUH.

e llcnionb30BaTh MpU BBHINOJIHEHUM Y4YEeOHBIX 3aJaHUN TEKCThl Yy4yeOHHKa,
cupaBouyHble MaTepuaibl (Ilepuoanueckyro cucTeMy XUMHUYECKHX 3JIEMEHTOB
.. MenneneeBa, TabauIly pacTBOPUMOCTH KHCIOT, OCHOBAaHHH M COJIeHd B
BOJIE, DJIEKTPOXUMUYECKUH sl HAIPSYKEHUI METAILIOB).

Hcnonb3oBaTh 0OpU  BBHIIOJHEHWH Y4EOHBIX 3aJaHMH M B  Ipolecce
UCCJIEJIOBATENILCKON  JIEATENIbHOCTH  HAYYHO-TIONYISPHYIO  JIUTEpaTypy
XMMHUYECKOI0 COJEPIKaHuUs, CIIPAaBOYHbIE MaTepualsl, pecypcebl MHTepHeTa.

1.2. XuMuueckas CBA3b.
OKUCIIUTEIIBHO-BOCCTAHOBUTEIIbHBIE
peakuuu

11

e PackpbIBaTh CMBICI M3Y4aeMbIX MOHSATHUH.

e OmnpenensaTh BUJ XUMUYECKON CBS3H B COSAMHEHUU.

e OmnpenensaTh CTENEHb OKUCICHHS XMMHUYECKOro 3JeMEeHTa Mo ¢GopMmylie ero
COCIMHEHUSI.

e OmnpenensaTe 3JeMEHT (BEIIECTBO) — OKHCIUTENIb U JIEMEHT (BEIIECTBO) —
BOCCTaHOBUTEb.

o OOBACHATH CYIIHOCTH MPOIIECCOB OKUCIICHUS U BOCCTAHOBIICHHUS.

e CoCTaBJIATh 3JEKTPOHHBIA OajmaHC ¢ y4ETOM 4YMca OTAAHHBIX U NPUHATBIX
AIIEKTPOHOB.

e CoCTaBJIsITh YpaBHEHHE OKUCIUTENIbHO-BOCCTAHOBUTEILHON PEAKIUH.
Hcnonp30BaTh MpU  BBINOJIHEHWH Y4YEOHBIX 3aJaHUMl TEKCThl yueOHHKA,
CIpaBOYHBIE MaTepHalbl (MEPUOAMUYECKYIO CUCTEMY XMMHUYECKUX SJIEMEHTOB
.. MenneneeBa, TabauIly pacTBOPUMOCTUA KHUCIIOT, OCHOBAaHWH WU COJieH B
BOJI€, DJIEKTPOXUMHUYECKUH sl HAPSHKEHUH METAJIIOB).

3,56

Pasgen |l. BeujectBo 1 XumMudeckue
peakum» (16 u)

16

2.1.OcHOBHBIE 3aKOHOMEPHOCTH
XUMHUYECKHUX PEAKIINH

e PackpeiBaThb CMBICII U3Y4YaeMbIX IOHATUN W NPUMEHATb 3TU IOHATUSA IIPU
ONMCAHUU CBOMCTB BEILIECTB U UX ITPEBPAILCHUII.

e KitaccupunupoBarh XMMHUUYECKHE PEAKIIUH 110 PA3TUYHBIM IPU3HAKAM.

e YCTaHABIMBATh 3aBUCHUMOCTb CKOPOCTH XUMUYECKOU PEAKIUU OT PA3IUYHbIX
(hakTOpoB.

3,4,6
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e [IporHo3upoBaThe BO3MOYKHOCTH IIPOTEKAHUs XMMHYECKHUX IPEBpAIllEHUN B
Pa3IMYHBIX YCIOBUSX.

e OnpenensTh OKUCTUTENb U BoccTanoBUTeNb B OBP.

e CoCTaBJIATh JEKTPOHHBIN OaJaHC peaKLuy.

e [Ipon3BOANTE BBIUUCIICHUS 110 XUMUYECKUM YPaBHEHUSM.

e BricTpauBath OTBETHI (YCTHO/YCTHO-JAKTHJIBHO, IMCBMEHHO) C ONOPOH Ha
uHpopMalMi0 H3 y4eOHHMKAa W CHOPABOYHBIX MAaTEpPHAJOB, HCIOJIb30BAaTh B
COCTaBE€ BBICKA3bIBAHUI U3YYEHHBIN MOHATUIHBIN anmapaT Kypca XUMHUU.
Hcnonp30BaTh MpH  BHINOJIHEHUH Y4YeOHBIX 3aJaHUil W B Ipolecce
UCCJIEOBATEIbCKON  JIEATEIbHOCTH  HAYYHO-IIOMYJSIPHYKO  JINTEPATYpPY
XUMHYECKOIO COACPIKAHMUs, CIIPAaBOYHBIE MaTepUallbl, pecypcsl MIHTepHeTa.

2.2 .DNeKTpOoanuTHYECKas
auccounanusa. XUMUYECKUE
peakluu B pacTBOpax

11

° PaCKpI)IBaTI) CMBICII HU3Yy4YaCMbIX HOH?ITI/IfI, a TaKKC CMbICI TCOpHUU
ANEKTPOIUTUIECKON JIUCCOIMAIIHH.

e OOBACHATH PUUUHBI JIEKTPOIPOBOJHOCTH BOJAHBIX PAaCTBOPOB.

e CoCTaB/IsTh YPAaBHEHUS JAUCCOLMAIIMKM KUCJIOT, HIEJIOYEH U COJIeH, TIOJIHbIE U
COKpalIEHHbIC HOHHBIE YPABHEHHS XUMUUECKUX PEaKIUi HOHHOTO OOMEHa.

e [[manMpoBaTh M OCYLIECTBIATH Ha MPAKTUKE XUMHUYECKUE HKCIIEPHUMEHTBI,
MMpOBOANTH Ha6J'IIOI[eHI/I$[, ACJIaTh BBIBOALI IO PE3YyJIbTaTaM SKCIICPUMEHTA.
e CriejoBaTh  mpaBwiIaM 0Oe3omacHOM  paboTel B JabopaTtopuu
UCMOJIb30BAHUU XUMHUECKOW MOCY bl U 000PYA0BaHUS.

e [Ipon3BOINTH BBIYUCICHUS IO XUMUYECKUM YPABHEHUSIM.

e BricTpauBath OTBETHI (YCTHO/YCTHO-JAKTHJIBHO, NMUCBMEHHO) C ONOPOH Ha
uH(popMalMi0 M3 y4eOHMKAa M CIPAaBOYHBIX MaTEepUalIOB, HCIIOJIb30BATH B
COCTaBe BBICKA3bIBAaHUN M3yUCHHbIN MOHATUIHHBIN anmapaTt Kypca XMMHH.
Hcnonp30BaTh MpH  BHINOJHEHUM Y4YeOHBIX 3aJaHU M B Ipoliecce
UCCIIEIOBATEIbCKOW  JIEATENIBHOCTH  HAy4YHO-TIOMYJSIPHYIO  JIUTEpATypy
XHMHYECKOT0 COJIEpYKaHMsl, CIPAaBOYHBIE MaTepualibl, pecypchbl HTEpHETA.

npu

1,2,3,4,56

Pasznen Ill. Hemeramns! u ux
COEIMHEHUSA

21

3.1.00mas
XUMUYECKUX  JJIEMEHTOB
rpynisl. ["anoressr

XapaKTepUCTHKA

VIIA-

o OOBACHATH 06H_II/IG 3aKOHOMCPHOCTU B USMCHCHUUN CBOMCTB HEMETAJIJIOB U UX
COC}II/IHGHI/Iﬁ B IMpeaciax MajblIX TCPUOJOB W TJIABHBIX JIOATrPYIIII
HepHOHquCKOﬁ CHUCTEMBI XHMMHYCCKHX JJIEMCHTOB C y‘-IéTOM CTPOCHUSA HX
aTOMOB.

1,2,3,4,56
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e XapakTepu3oBaTh (pU3NUECKHE M XUMHUYECKHE CBOWMCTBA IPOCTBHIX BEIICCTB
raJIOreHOB (Ha IPUMEpe XJIOpa) M CIOXKHBIX BELIECTB (XJIOPOBOIOPO/IA, XIOpH I
HATpUs), CHOCOOBI MX MOJTYYCHUS, IPUMEHEHHE U 3HAYCHUE B IPUPOJIC U KUZHH
YeJI0BeKa.

° OHpeHeHHTB raJIOorcHUA-uOHbI B paCTBOPC.

e [[1aHNpOBaTh M OCYIIECTBIISITH HA MPAKTHKE XUMUYECKHE SKCIIEPUMEHTBI,
MMpOBOAUTDH Ha6JIIOI[eHI/ISI, ACJIaTh BbIBOALI IO PE3YyJIbTaTaM SKCIICPUMCHTA.

e CnenoBarb mpaBWiaM Oe3omacHOM  pa®oThl B J1aOOpAaTOpUU  IPH
UCIIOJIb30BAHUH XUMUYECKOM MOCYIbI U 000PYIOBAHMUS.

e BricTpauBarh OTBeThl (YCTHO/YCTHO-AAKTHIBHO, MHCBMEHHO) C OMOPOil Ha
uH(popMaLMi0 M3 Y4eOHHMKA M CIPAaBOYHBIX MaTEpUalIOB, HCIIOJIb30BATH B
COCTaBe BBICKA3bIBAHUIT N3yUYCHHBII TOHATHIHBIN ammapar Kypca XHMHUH.
Hcnonp30BaTh MpU  BHINOJHEHUM Y4YeOHBIX 3aJaHUl M B  Ipoliecce
UCCIIC/IOBATEIIbCKOW  JCATENBHOCTH  HAyYHO-NOMYISIPHYIO  JIUTEPATypy
XHMHYECKOT0 COJIEpKaHMs, CIPABOYHBIE MaTepualibl, pecypcbl HTEpHETA.

10

3.2.00m1as xapakTepucTuKa
XUMHUYECKUX JIeMEHTOB VIA-
rpynmnsl. Cepa u e€ coeAMHeHUS

e OOBACHATH O0IIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3JiIeMeHTOB VIA-
IPYIIIBI U KX COEAMHEHUH C YYETOM CTPOCHUS UX AaTOMOB.

e XapakTepu3oBaTh (hU3MUECKHE U XUMHUYECKHUE CBOMCTBA MPOCTOTO BEIIECTBA
ceppl U €€ CoeIMHEHUH (CepoBOOPOJA, OKCHAOB CEPbl, CEPHOW KHUCIOTHI,
cynb(haToB), COCOOBI WX MOJYYECHHUS, IPUMEHEHUE U 3HAYCHHE B MPUPOJE U
JKU3HH YeTIOBEKa.

e OnpenensaTe HATUYKE CYIb(aT-HOHOB B PAaCTBOPE.

o OOBACHATH CYITHOCTh DKOJOTHYECKUX MPOOIIEM, CBA3aHHBIX C epepaboTKoit
COEIMHEHUH CEPBI.

e [[;maHupoBaTh W OCYIIECTBISATH Ha MPAKTUKE XMMHUYECKHE DKCIIEPUMEHTHI,
MPOBOAMTH HAONIOICHNUS, IeTIaTh BBIBOBI IO PE3YJIbTaTaM dKCIEPUMEHTA.

e CrieoBaTh MpaBWwiaM 0Oe30omacHON  paboTel B Jaboparopuu  IMpU
WCIIOJIH30BAHUN XUMUYECKON TTOCY/IBI U 00OPYIOBAHMS.

e [[pon3BOAUTH BEIYUCIICHUS IO XUMUYECKUM YPAaBHECHHSIM.

e llcionp30BaTh TpPH BBITOJHEHUM YYE€OHBIX 3aJaHUN TEKCThl ydeOHHUKa,
cinpaBouyHble MaTepuaibl ([lepuoamueckyro CUCTEMY XUMHUYECKHX JJIEMEHTOB
1. MenneneeBa, TabauIly pacTBOPUMOCTHA KHUCIIOT, OCHOBAaHWN M COJIeH B
BOJIE, DJIEKTPOXUMHUYECKUH Psijl HAPSYKEHUI METAJIJIOB).

1,2,3,4,56
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Hcnonb30BaTe TpU  BHIIOJIHEHWH YYEOHBIX 3aJaHMd M B Ipolecce
HCCJIE0BATENIbCKOM  JESATENIBHOCTH  HAYYHO-TIOMYJIIPHYIO  JIMTEpaTypy
XMMHMUYECKOT'0 COJIEpKaHusl, CIIPAaBOYHbIE MaTepHalibl, pecypchl IHTEpHETa.

11

3.3.00mas xapakTeprucTruKa
XUMHUYECKUX IJIEMEHTOB V A-
rpynibl. A30T, pochop u ux
COCTUHEHUS

e OOBsACHATH 00IIME 3aKOHOMEPHOCTH B M3MEHEHHU CBOMCTB 371eMEHTOB VA-
TPYIIIBI U UX COEUHEHUN C Y4ETOM CTPOEHUS UX aTOMOB.

e XapakTepu3oBaTh (U3UUECKUE M XUMHUECKHE CBOMCTBA MPOCTHIX BEIIECTB
azota u (ocdhopa U HX coeNMHEHUN (aMMHUaKa, COJied aMMOHUS, a30THOU
KHCJIOTHI, HUTPAToB, okcuaa pocdopa (V) u hocdopHoit kuciotsl, pochaTos),
CrocoObl MX TMOJIy4EHHUs, NMPUMEHEHHE W 3HAYeHHEe B MPUPOAEC U KU3HU
YesI0BeKa.

e OnpenensTh HOHBI aMMOHHUS U (ochaT-nOHBI B paCTBOPE.

e OOBACHATH CYIIHOCTb IKOJOTUYECKUX MPOOJIEM, CBSI3aHHBIX C HAXOXKICHHUEM
coenuHeHUH a3ota u dpocdopa B OKpyxKarolieit cpeze.

e [[nannpoBaTh M OCYHIECTBIATH HA MPAKTHKE XUMHUYECKHE SKCIIEPUMEHTHI,
IIPOBOAMTDH HAOIIOAEHNUS, 1€TaTh BBIBOBI IO PE3YJIbTaTaM dKCIEPUMEHTA.

e CnenoBarh mpaBwiaM Oe3omacHOM  paboThl B J1aOOpaTOpUU  IIPH
MCIOJIb30BAaHUU XUMUYECKOU MOCY/IbI U 000PYI0BaHUS.

e [Ipon3BOINTH BBIYUCICHUS IO XUMUYECKUM YPAaBHEHUSIM.

e icnionb30BaTh MpU BBHIMOJIHEHUM YYEOHBIX 3aJaHUN TEKCThl Yy4yeOHHKa,
CIpaBOYHbIE MaTepuaybl (MEPUOJUUECKYIO CHCTEMY XHMHYECKUX 3JIEMEHTOB
.. MenneneeBa, TabauIly pacTBOPUMOCTHA KHUCIIOT, OCHOBaHUN M COJIeH B
BO/JI€, SJIEKTPOXUMHUECKUH s HAPSIKEHUH METaJIIOB).

Hcnonp30BaTh MpH  BHINOJHEHUM Y4YeOHBIX 3aJaHU M B  Ipoliecce
UCCIIEIOBATEICKOW  JIEATENIbHOCTH  HAy4YHO-TIOMYJSIPHYIO  JIUTEpATypy
XUMHUUYECKOT'0 COJIep’KaHus, CIPaBOYHbIE MaTepualbl, pecypcsl UHTEpHeTa.

1,2,3,4,56

12

[ToBTOpEeHuEe, 06001IeHNE 1
CUCTEMAaTHU3alusg U3YyYCHHOI'O
MaTepuaa

1,2,3,4,56

13

PesepBHOE Bpemst

NTOI'O

68
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10 xaace

Ne Pazgens1, TeMbI Komi-Bo XapakTepucTrKa JCSITSIIbHOCTH 00YJYarOITUXCs OcCHOBHBIE
n/m 4acoB HaIpaBJICHUS
BOCITUTATEIIbHOM
JEATEIbHOCTH
1 [ToBTOpEeHUE 5 B meuenue yuebnoco ecooa: moHMMarb, IPUMEHATh B CAMOCTOSTENBHOM peun, | 1, 2, 3, 4,5, 6
BOCIIPUHUMATh  (CIyXO3pUTEIbHO W/WIM Ha CIAyX C Y4E€TOM YpOBHSA
CIIyXOPEUEBOTr0 Pa3BUTHs O0YUAIOMIUXCsI) M JOCTATOYHO BHATHO M €CTECTBEHHO
BOCIIPOU3BO/IUTh TEMATUYCCKYI0 M TEPMHHOJIOTHUECKYIO JICKCHKY, a TaKKe
JICKCUKY TI0 OpTaHu3aluu y4eOHOH JAesITeNbHOCTH. BhIMOMHATh (hOHETUUYECKYIO
3apsaKy. Mcrmonb3oBark MakTHIBHYIO (YCTHO-IAKTHWIIBHYIO pEYb) B KaueCTBE
BCIIOMOTaTeIbHOTO CPEICTBA OOIIICHUSI.
I1o oxonuanuu kax)coou yuebrol yemaeepmu: BOCIPAHAMATH Ha CIIyX U
BOCIPOU3BOAUTH TEMAaTHUECKYIO U TEPMUHOJIOTUYECKYIO JIEKCUKY yueOHOU
JICITUTUIMHBI, & TAKXKE JISKCHKY 110 OPTaHU3aIuu YIeOHOM IeATEIbHOCTH.
2 Pasznen |. Hemeraiuiel 1 ux 12
COEMHEHHS
3 1.1.0061mast xapaKTepucTHKa 12 e OOBSICHATEL O0MIME 3aKOHOMEPHOCTH B M3MEHEHHHU CBOMCTB 2jiemenToB [VA- | 2,3,4,5,6

XUMHUYECKUX 371eMeHTOoB [V A-
IPYIIBL. YTIEPOJ U KPEMHUH, UX
COCIMHEHMS

IPYNIbI U UX COEAUHEHUN C yUETOM CTPOEHUS UX aTOMOB.

e XapakTepu3oBaTh (U3UUECKUE M XUMHUECKHE CBOMCTBA MPOCTHIX BEIIECTB
yriaepojaa U KpeMHUS U UX COETUHEHHUH (OKCHIOB YTepoaa, yroJbHOU KUCIOTHI,
KapOOHATOB, OKCH/1a KPEMHUS, KPEMHHEBOM KUCIOThI, CHJIMKATOB), CIIOCOOBI UX
MOJIyYEHUsl, IPUMEHEHHUE U 3HAU€HUE B IPUPO/JIE U KU3HU YeJIOBEKa.

e OnpenensaTh KapOOHAT- U CHUJIMKAT- HOHBI B paCTBOPE.

e OOBICHATH CYIIHOCTb KOJIOTUYECKUX MPOOIJIEM, CBSI3aHHBIX C HAXO0XKJIEHUEM
YIJIEKUCIIOTo Ta3a B OKpY>Karollel cpefe.

e MutrocTpupoBaTh B3aMMOCBS3b HEOPraHMYECKUX COEAMHEHHMH yriepoaa M
OpPraHMYECKUX BEIIECTB.

e [[nanupoBaTh M OCYHIECTBJIATH HA NPAKTUKE XUMHUYECKHE SKCIIEPUMEHTHI,
MPOBOAMTDH HAOIIOIEHNUS, I€TaTh BBIBOBI IO PE3YJIbTaTaM dKCIEPUMEHTA.

e CriejoBaTh  MpaBwiIaM  0Oe3omacHOM  paboTel B Jaboparopuu  IMpU
MCIOJIb30BAaHUU XUMHUECKON MOCY bl U 000PYAOBaHUSI.
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e Vcronb30BaTh MpU BHINOJHEHUH Y4YEOHBIX 3aJaHU TEKCThl YueOHHKA,
cupaBouyHble MaTepuaisl ([lepuoanueckyro cucTeMy XUMHUYECKHX 3JIEMEHTOB
.. MenneneeBa, TabauIly pacTBOPUMOCTH KHUCIIOT, OCHOBAaHHH M COJIeHd B
BOJIE, DJIEKTPOXUMUYECKUH sl HAIPSYKEHUI METAILIOB).

Hcnonp30BaTh MpU  BBINOJIHEHWH Yy4YeOHBIX 3aJaHUd W B Ipolecce
UCCIJIEJIOBATENILCKON  JIEATENIBHOCTH  HAYyYHO-TIONYISIPHYIO  JIUTEPaTypy
XMMHUYECKOT0 COAEPKaHUsl, CIIPABOYHBIE MaTepualibl, pecypchl MIHTepHeTa.

Pasznen II. Mertaiuisl 1 ux 26
COCUHECHUS
2.1.061mue cBoiicTBa METAIIOB 5 e PacKpbIBaTh CMBICII M3y4aeMbIX TOHATHM M MPUMEHATH TH NOHsATHA npu | 3,4, 5,6
ONMCAHUU CBOMCTB BEILECTB U MX IIPEBPALLICHUMN.
e OObsACHATh OOIIME 3aKOHOMEPHOCTH B H3MEHEHMM CBOMCTB 3JIEMEHTOB-
METAJUIOB U UX COCIMHEHHM C Y4ETOM CTPOCHUS UX ATOMOB.
e XapakTepu30BaTh CTPOCHHE METAJLIOB, OOIHME (PU3UYECKHEC M XUMUYCCKUE
CBOICTBAa METAJUIOB.
e XapakTepu3oBaTh 00LIME CIOCOOBI TOTYYEHHS METAJLIOB.
e CnenoBarh mpaBuwiaM Oe3omacHOM  pa®oTel B J1aOOpaTOpuu  IpH
MCIOJIb30BAaHUU XUMUYECKOM MOCY/bl U 000py10BaHUS.
e [Ipou3BOINUTH BBIUMCICHUS 10 XUMUYECKUM YPaBHEHUSIM.
e icnionb30BaTh MpU BBHIMOJIHEHUM YYEOHBIX 3a/JaHUN TEKCThl YydyeOHHKa,
cupaBouHble MaTepuaisl ([leproanueckyro cucTeMy XUMHUYECKHX 3JIEMEHTOB
J.. MenneneeBa, Tabiauily pacTBOPUMOCTH KHCIOT, OCHOBAaHUH U cojieil B
BOJI€, DJIEKTPOXUMUYECKUH sl HAPSYKEHUI METAJLIOB).
Vcnonb30BaTh MpH  BBHINOJIHEHUM Y4YeOHBIX 3aJaHUil M B Ipolecce
HCCJIE0BATENIBCKOM  JIESATENIBHOCTH  HAYYHO-TIONMYJIIPHYIO  JIMTEpaTypy
XMMHUYECKOT0 COJAEPKaHus, CIIPABOYHbIE MaTepHallbl, pecypchl MIHTEpHETA.
2.2.Baxxnenmue MeTajuibl U UX 21 e OOBACHATL OOIIME 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB oyeMenTos- | 1,2, 3,4,5,6

COCOIMHCHUA

METAJJIOB B IPYNIIAaX U UX COCAUHEHHI C yUETOM CTPOCHHS UX aTOMOB.

e XapakTepu3oBaTh (PU3NYECKUE M XMMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB
METAJIJIOB M HUX COCAUHEHHH (OKCHIOB, THIPOKCHUIIOB, COJICH), CIOCOOBI HX
MOJTYy4YEHHUS, TPUMEHEHUE U 3HAYEHUE B IPUPO/IE U KU3HU YEIOBEKA.

e Pacnio3HaBaTh C MOMOIIBI0 KAYECTBEHHBIX PEAKITUl MOHBI METAJIJIOB (MarHusl,
QATIOMUHMUS, [IMHKA, XKelle3a, MeIH).
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e [InaHupoBaTh M OCYLIECTBIATh HA NPAKTUKE XUMHUYECKUE SKCIEPUMEHTBI,
IIPOBOAMTDH HAOIIOIEHNUS, I€TIaTh BBIBOBI 110 PE3YJIbTaTaM 3KCIEPUMEHTA.

e CnenoBarh mpaBuWiaM Oe3omacHOM  paboThl B J1aOOpaTOpUM  IPH
UCTIOJIH30BAHUU XUMHUYECKOW MOCY 1Bl U 000PYAOBaHUSI.

e [Ipou3BOANTE BBIUMCIIECHUS 10 XUMUYECKUM YPaBHEHUSIM.

e BrictpauBath OTBETHI (YCTHO/YCTHO-JAKTHJILHO, NMHUCBMEHHO) C OMOPOH Ha
uHpopMaLKo0 M3 ydeOHMKAa M CHPAaBOYHBIX MAaTE€pHAJIOB, HCIOJIb30BATh B
COCTaBE BBICKA3bIBAaHUM U3YYCHHBIN MOHATUMHBIN aIiapaT Kypca XUMHUH.
Mcnonb3oBaTe MNpH  BBHINOJIHEHUM Y4YeOHBIX 3aJaHUil M B  Ipolecce
UCCJIEIOBATENIbCKON  JIEATEIbHOCTH  HAYYHO-IOMYJISIPHYIO  JINTEparypy
XMMUYECKOI'0 CO/IEpPIKaHusl, CIPAaBOYHbIE MaTepHalibl, pecypchbl MIHTepHeTa.

Pazgen III. Xumust u okpysxarorias 5
cpena
1.1.BemecTBa 1 MaTepuasl B 5 e XapakTepu30BaTh POJIb XMMUH B PasiMYHBIX cepax aesTenbHoCTH moxel, | 1,2, 3,4, 5,6
KU3HH YCIIOBCKA OCHOBHBIC BEIIECTBA W MAaTepHajbl, MPUMEHIEMbIE B KH3HH COBPEMEHHOTO
YeJIoBeKa.
e OOBSICHATH yCTIOBUSI 0€30MAaCHOTO HCIIOJIB30BaHUS BELIECTB M XMMHUYECKUX
peaxkiuii B ObITY.
e AHaMM3MPOBaTh M KPUTUYECKH OIICHWBAaTh HHMOPMAIMIO O BIMSHUH
MPOMBIIIJICHHOCTH, CEIIbCKOTO XO3SCTBA, TPAHCIIOPTAa W Jp. Ha COCTOSHUE
OKPYXKAarOILEeH Cpeabl.
e YMeTh OKa3bIBaTh NMEPBYIO IOMOIIb MPH XMMUYECKUX 0KOTI'aX U OTPABICHUSX.
[Tpunumath yyactue B 00CYXJEHUHU NMPOOIEM XMMHUYECKON M 3KOJIOTMYECKOMH
HaNpaBIEHHOCTH, BBICKAa3bIBaTh COOCTBEHHYIO MO3MIMIO IO TMpodiiemMe |
npeJIaraTh BO3MOXKHBIE ITYTH €€ PEeIICHHS.
[ToBTOpEHwMeE, 00001IeHne u| 10 [lonnmarp, TNpPUMEHSATH B CaMOCTOATEIBHOW  peuy, BocmpuHuMath | 1,2, 3,4,5,6
cCHCTEeMaTH3aIus M3Y4EHHOTO (CITyXO3pUTENBHO W/WIIM Ha CIyX C YY4ETOM YPOBHS CIyXOPEYEBOTO PA3BUTHS
MaTepuasna 0o0y4arolMxcsi) M JOCTaTOYHO BHATHO M €CTECTBEHHO BOCHPOHM3BOIMTH

TEMaTU4YECKYl0 W TEPMHHOJOTHYECKYI0 JIEKCHKY, a TaKXe JIEKCHKY IO
OpraHu3aly y4eOHOH AeATeNbHOCTH. BBHIMONHATH (OHETHUECKYIO 3apsIKYy.
Hcnonb3oBarb  JaKkTWIBHYIO — (YCTHO-IAKTWJIBHYIO  pedb) B KauecTBe
BCIIOMOT'aTEIbHOTO CPEJICTBA OOIICHH.
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BocrnpuHumare  Ha  coyX M BOCHPOM3BOAUTH  TEMaTH4YECKyl0 WU
TEPMHUHOJIOIMYECKYIO JIEKCUKY Y4eOHOM IUCLMIUIMHBIL, a TaKXKe JIEKCUKY IO
OpraHu3aly y4eOHOH eI TeTbHOCTH.

13

PesepBHOE Bpems

10

NTOI'O
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