Kpacnonapckuit kpaii, MoctoBckuii paiton, cranuua [lepenpaBnas
MynumunaasHoe O0roKeTHOE 0011e00pa3oBaTesIbHOE YUPESKICHUE CPETHSS
obmeoOpaszoBarenpHas mkoia Ne 7 umenu Hukonas Muxaiinosuua Ky3uernona
ctanutibl [lepenpaBHON MyHUITUTIATEHOTO 00pa3oBaHusi MOCTOBCKHUI paiioH

VTBEPXK/IEHO
Ks%:mﬂu peLIeHNEM TIEJarOTHYECKOr0 COBETA
KVBLLIMHOBAJ'IIOJ:[MMnAEé:EEEEE%Z%EE‘E?E&ﬁK:O; MBOY COII Ne7 umenn H. M. Kysuenosa
ANEKCAHIIPOBHA  ecrommmammon cranuilsl [lepenpaBHoii
W%M il ot 29 aBrycra 2022 roxa npotokon Nel
SEA.. IIpencenarens meCOBETA

eader Bepons: 9.4.1

PABOYAS ITIPOI'PAMMA

ITo xumun
YpoBeHb 00pazoBaHus (KJIacc) OCHOBHOE oOiee oOpa3oBaHue 8-9 Kiacchl
KomnunuectBo yacoB — 136 gaca, 8-9 kiaccel o 68 gacos, 2 yaca B HELEIIO

VYuutens  I'yrauna Hatanbs AnaTosibeBHa

IIporpamma  pa3paboTaHa B  COOTBETCTBUM ¢  TpeOoBaHusiMu  DenepanbHOrO
rOCYJapCTBEHHOTO 00pa3oBaTEeNIbHOIO CTaHJIapTa OCHOBHOro oOmiero ooOpazoanus (OIOC
000)

C y4eTOM OCHOBHOM 00pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOTO O0ILEro oOpa3oBaHUs
MBOY COII Ne 7 ummenn H. M. KysnenoBa cranunsl IlepenpaBHoil, yTBep>KIEHHOMN
neaarorndeckum coBetoM (mporokos Ne 1, ot 30.08.2020 rona);

C Y4eTOM HpPHUMEpPHOW OCHOBHOM 0OOpa30BaTEIbHOM MPOrpaMMbl OCHOBHOI'O OOIIEro
o0pa3oBaHus, 0JJ00pEHHON perieHneM (eaepabHOro y4eOHO-METOJUUECKOro 00beIMHEHNS IO
obmemMy oOpazoBanuio (mpoTokost oT 8 ampesnst 2015 1. Ne 1/15)

c yuerom YMK: I'. E. Pymsutuc n @. I'. ®enpaman «Xumusa. 8§  kmace» M.
IIpocsemenue, 2017r., I'. E. Pyazutuc n @. I'. @enpaman «Xumus. 9 kimace» M.: [Ipocsemenue,
2016T.

JILA. KyBmmHoBa



COJIEP)KAHUE:

1. [lnanupyemMbie pe3yabTaThl OCBOSHHS OMOJIOTHA

2. Coneprxanue yaeOHOTO mpeaMeTa

3. Temarnyeckoe IUTAaHMPOBAaHHE, B TOM 4YHCIE C Yy4eToM paboueill mporpammbl
BOCIIMTAaHUSA, C YKa3aHUCM KOJIMYCCTBA 4aCOB, OTBOAUMBIX HAa OCBOCHUC Ka)I([[OfI TEMBbI



1. Inanupyemble pe3y/bTAThbl OCBOEHHUSI Kypca XMMHUH

IIporpamMa  o0ecnieunBaeT  JOCTH)KEHHE  CIEAYIOIIUX  PE3YJbTaTOB  OCBOEHHUS
00pa30BaTeNbHOI MPOrpaMMbl OCHOBHOTO 00111er0o 00pa3oBaHUs:

Jluunocmmuote pe3yiomamaol:

JIMYHOCTHBIE pEe3yNIbTaThl OCBOCHHS IPOrPAaMMbl OCHOBHOTO o00IIero o0Opa3oBaHUs
JIOCTUTAIOTCS B X0J/i¢ O0yUYCHHSI XUMHH B €IMHCTBE y4eOHOW M BOCIUTATEILHOM AESTEIbHOCTH
OpraHu3anud B COOTBETCTBUU C TPAJAMIUOHHBIMA POCCUHCKUMH COIMOKYJIBTYPHBIMH U
JyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMH, MPUHSATHIMH B OOIIECTBE MpaBHJIaMH W HOPMaMHU
MOBEJICHHUS, M CIHOCOOCTBYIOT IPOIIECCAM CAaMOIIO3HAHUS, CAMOPA3BUTHS W COIMATH3AIHU
0o0yyJaroumxcs.

JIMYHOCTHBIE PE3yAbTATHI OTPAXKAIOT CPOPMHUPOBAHHOCTH, B TOM YHCJIC B YaCTH:

1. I'pasxcoanckoeco socnumanus:

TOTOBHOCTh K BBINIOJIHEHHIO OOS3aHHOCTEH Tpa)KIaHWHA W pealu3allid ero Ipas,
YBaXCHHUE MPaB, CBOOOJI ¥ 3aKOHHBIX HHTEPECOB JPYTHX JIFOICH;

AKTUBHOE y4YaCTHE B JKU3HU CEMbH, IIKOJbI, MECTHOTO COOOIIECTBA, POJHOTO Kpasi,
CTpaHbI;

HETPUATHE JFOBIX (OPM IKCTPEMHU3MA, TUCKPUMUHAIIHH;

MMOHUMAHKE POJIH PA3JIUYHBIX COIUATBLHBIX HHCTUTYTOB B )KU3HHU YCIIOBEKA,;

NpeJCTaBICHHEe 00 OCHOBHBIX TIIpaBaX, CBOOOJAaX W OOS3aHHOCTAX TpakIaHHHA,
COLMAIBHBIX HOPMax M MpPaBUIaX MEXKJIMYHOCTHBIX OTHONICHWH B TOJHMKYJIBTYPHOM U
MHOTOKOH(ECCHOHATILHOM O0IIECTBE;

IpeCTaBICHNE O CrT0co0ax MPOTUBOICUCTBHS KOPPYIIIIUH;

TOTOBHOCTb K  pPa3HOOOpa3HOW  COBMECTHOW  JCSTEIBHOCTH, CTPEMIICHHE K
B3aUMOIIOHMMAHUIO ¥ B3aMMOTIOMOII[H, AKTHBHOE Y4aCTHE B IIKOJILHOM CaMOYIIPaBJICHUH;

TOTOBHOCTb K YYaCTHIO B TYMaHUTAPHOH JEATEIILHOCTH (BOJIOHTEPCTBO, IOMOIIb JIFOJISIM,
HYKJAIOIIUMCSI B HEH).

2. [lampuomuueckoco ocnumarusi u PopmMuposarue pocCUticKot UOEHMUUHOCMU:

OCO3HAHHME POCCHHCKONM TPaKTAaHCKOW HACHTUYHOCTH B  IMOJHUKYJIBTYPHOM |
MHOTOKOH()ECCHUOHATILHOM OOIIECTBE, MPOSBICHUE HHTEpPEca K MO3HAHUIO POJHOTO SI3BIKA,
HCTOpUH, KyJIbTyphl Poccuiickon @enepannn, CBOEro kpas, Hapoaos Poccuu;

IIEHHOCTHOE OTHOIIICHHE K JOCTIXKEHHUSIM cBoel PonuHbl - Poccun, k Hayke, UCKYCCTBY,
CIIOPTY, TEXHOJIOTHSAM, OOEBBIM TIOJIBUTAM M TPYAOBBIM JOCTHKEHUSM HAPO/Ia;

yBOKEHHE K CUMBOJaM Poccuu, rocynapCTBEHHBIM Ipa3JHUKAM, HCTOPUYECKOMY H
NPUPOHOMY HACIIEANIO M MTAMATHUKAM, TPAIUIMSIM Pa3HbIX HAPOJIOB, MPOKUBAIOIINX B POTHOMN
CTpaHe.

3. yxoenoeo éocnumanus u HpaBCMEEHHO20 BOCHNUMAHUSA Oemell HA OCHO8e POCCUICKUX

MPAOUYUOHHBIX YEHHOCMEU:

TOTOBHOCTH OIIEHHBATh CBOE MOBEICHHE M IMOCTYIKH, a TAK)KE MOBEIACHUE U MOCTYIKH
JNPYrUuX JIOACH C TIO3UIIUM HPABCTBEHHBIX HOPM W HOPM SKOJIOTUYECKOTO TpaBa ¢ Y4ETOM
OCO3HAHUS MTOCIIEICTBHI ITOCTYIKOB.

4. Ilpuobwernue oemeii K KylbmypHOMY HAcIeOuio (Acmemuieckoe 60CNUmMaHue):

MMOHUMaHKE YMOIIHOHAIBHOTO BO3JICHCTBHUS TIPUPOJIBI U €€ IIEHHOCTH.

5. Ionynapusayuu Hayunsix 3nanuii cpeou demeti (LlennHocmu Hayuno2o nosHaHus):

OpPHEHTAIMS B JEATEIBHOCTH HA COBPEMEHHYIO CHCTEMY HAyYHBIX IMPEICTaBICHHEA 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS UYEJIOBEKa, MPHUPOJbI M OOIIECTBA, B3aUMOCBS3SIX
YeJI0BeKa C MPUPOJTHON U COLIMAIBLHON CPEeHoi;

OBJIA/ICHUE SI3BIKOBOW U YUTATEIbCKON KYJIbTYPOI KaK CPEICTBOM MO3HAHUS MHPA,;



OBJIQJICHME OCHOBHBIMU HaBBIKAMHU HCCIIEIOBATEIbCKON JIEATENbHOCTH, YCTAHOBKA Ha
OCMBICJICHHE ONBITA, HAOJIO/IEHUHN, TOCTYNIKOB U CTPEMJICHHE COBEpIICHCTBOBATH IYTH
JOCTYKEHUS MHIMBUyaTbHOTO U KOJUIEKTUBHOTO OJIarOMOJTyYHsI.

6. Dusuueckozo 6ocnumanus u GopmMuposaHus Kyibmypuvl 300P06bs

OCO3HaHHUE LICHHOCTH JKU3HU;

OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 37I0POBbIO U YCTAaHOBKA Ha 37J0POBBIN 00pa3 KU3HU
(3mopoBO€ nMUTaHKUEe, COOIIOACHNE THTUEHUYECKUX MPaBHII, COaTaHCUPOBAHHBINA PEXUM 3aHATUI
U OTJbIXa, peryyspHas puznueckas akTUBHOCTD);

OCO3HAHME IOCIEACTBUI M HENPHUATHE BPEAHBIX MPUBHIUEK (YIMOTpEOICHHE aIKOTOIs,
HapKOTHKOB, KypeHHe) U UHBIX (hopM Bpeaa Juist pU3NYECKOro U ICUXUYECKOTO 3/10POBbSI;

coOutoIeHre MpaBuil 0€30MaCHOCTH, B TOM YHMCIIE HABBIKOB 0E30MAacCHOTO MOBEICHUS B
UHTEPHET-CPEJIE;

CIOCOOHOCTH a/IalITUPOBATHCS K CTPECCOBBIM CUTYAllUSM U MEHSIONIUMCS COIUATBHBIM,
MH(OPMALIMOHHBIM U MPUPOAHBIM YCIOBUSIM, B TOM YHUCIJIE OCMBICISSL COOCTBEHHBIN OMBIT U
BBICTpanBas JaJbHEUIINE LETH;

yMEHHEe IPUHUMATh ce0s ¥ IPYTuX, HE OCYKIasi;

YMEHHE OCO3HABaTh SMOIMOHAIFHOE COCTOSIHHE ce0si W JPYruxX, YMEHHE YIPaBIsTh
COOCTBEHHBIM SMOIIMOHATBHBIM COCTOSIHHEM;

c(OPMHPOBAHHOCTH HABBIKA PEQIIEKCUH, TPU3HAHUE CBOETO TpaBa Ha OMIMOKY U TAKOTO
K€ IIpaBa JAPyroro 4eioBeKa.

7. Tpyoosoco eocnumanus u npoghecCuoHaIbHO20 CAMOONpedeeHUs:

yCTaHOBKAa HAa aKTUBHOE Y4YacTHE B PELICHUHM MPAKTHUECKHUX 3aJad (B paMKaX CEeMbH,
IIKOJIBI, TOCENKa, Kpas) TEXHOJOTHYECKOH W COIMaIbHOW HAaNpaBICHHOCTH, CIOCOOHOCTH
MHULUUPOBATH, IUIAHUPOBATh U CAMOCTOSITENIBHO BBIIIOJIHATH TAKOTO POJA ACSTEIbHOCTD;

UHTEpEC K MPAaKTUYECKOMY HM3yueHHUIO Ipodeccuil U Tpyna pa3jMyHOro poia, B TOM
YKCJIE HA OCHOBE IPUMEHEHUS U3Yy4aeMOro IPEeIMETHOTO 3HAHUS;

OCO3HAHHWE BaXHOCTU OOyYEHHsS Ha MPOTSKEHUM BCEM JKU3HU [UIsl YCHEIIHOMN
poecCHOHANBHOM NeSTEIbHOCTH U Pa3BUTUE HEOOXOAMMBIX YMEHH sl 3TOTO;

TOTOBHOCTB a/IalITUPOBATHCS B POPECCHOHAIBHOM Cpe/ie;

YBaXXEHUE K TPYly U pe3yJbTaTaM TPYJIOBOH JESITEIbHOCTH;

OCO3HaHHBIM BBIOOpP W TOCTPOCHHE WHAWBHUIYaJbHOW TpaeKTOpuu o0Opa3oBaHUS U
JKU3HEHHBIX TUIAHOB C YYETOM JINYHBIX U OOIIECTBEHHBIX HHTEPECOB U TOTPEOHOCTEH.

8. Okonoeuueckoeo eocnumanus

OpUEHTAllMsI HAa TMPUMEHEHHWE 3HAHUM M3 COLMAIBHBIX M €CTECTBEHHBIX HayK s
pemieHus 3afad B OOJacTH OKpY)KAIOIIEeH Cpeibl, MIAHUPOBAaHUS IOCTYNKOB M OLIEHKH HX
BO3MOYKHBIX MOCJEACTBUI JJIs1 OKPYKAOIIEH Cpeibl;

MOBBIILIEHUE YPOBHSI 3KOJOTMYECKOW KYJIbTYPhl, OCO3HAHHE TIJIOOATBHOTO XapakTepa
HKOJIOTMYECKUX MPOOIIEM U MyTel UX PEeIICHNUS;

AKTUBHOE HETIPUATHE IEHCTBUM, IPUHOCIINX BpEJ OKPYKAIOIIEH Cpene;

OCO3HAaHHE CBOEH pONM KaK Tpa)KIaHWHA M TOTPEOUTENS B YCIOBUSX B3aUMOCBSI3U
MPUPOAHON, TEXHOJOTHYECKON U COIMAIIBHOM CpeI;

TOTOBHOCTB K YYaCTHIO B IPAKTUUECKOU JEATEIbHOCTH 3KOJIOTMUYECKOW HAPaBIEHHOCTH.

MeTtanpeamMeTHbie pe3yJbTaThI

B cocrtaBe merampeaMeTHBIX pe3ylbTaTOB BBLACNSAIOT 3HauMMble NIl (OPMHUPOBAHUS
MHUPOBO33PEHUS OOIIEHAYUHbIe TOHATHS (3aKOH, TEOpUs, MPUHIIMII, TUIOTE3a, (HaKT, CUCTEMA,
MIPOLIECC, SKCIEPUMEHT U Jp .), KOTOPbIE HCIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4E€OHBIX
npeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHMU U3 ATHX MPEAMETOB (OPMHUPOBATH MPEACTABICHUE O
LEJIOCTHOW HAayyHOW KapTHMHE MUpa, U yYHUBEpCalbHblEe ydeOHble NeHCTBUS (T103HABaTEIbHbIE,
KOMMYHHUKATHBHBIE, PETYJISTHBHBIE), KOTOpbIE OOecrednBaoT (POpPMHUPOBAHHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IIJIAHUPOBAHUIO M OCYIECTBICHUIO Y4€OHOI 1eATeIbHOCTH.



MertamnpeaMeTHble pe3yibTaThl OCBOCHHMS OOpa30BaTENbHOW MPOTPaMMbI IO XUMHHU
OTpaKaroT OBJIAJI€HHE YHUBEPCATbHBIMU [103HABATEIbHBIMU JICHCTBUAMHU, B TOM YHCIIE:

Ba3oBbIMH J10rMYecKUMH A€l CTBUSIMU

YMEHUEM HCIOJIb30BaTh MPUEMBI JIOTMYECKOIO MBIIUIEHUS NP OCBOCHMM 3HAHMM:
pacKpbIBaTh CMBICA XUMUYECKMX MOHSTUH (BBIAEHATH  UX  XapaKTepHble  INPU3HAKH,
yCTaHaBJIMBAaTh B3aUMOCBA3b C APYTUMH HOHATUSMM), UCIOJIb30BATh MOHATHUS A1 OOBSICHEHUS
OTIENbHBIX ()aKTOB W SBICHHI; BBIOMPATh OCHOBaHMA M KPUTEPHH IS Kiaccu(UKaluu
XMMHUYECKHX BELIECTB M XMMUYECKUX PEAKIMH; YCTaHABIMBATH IPUUYNHHO-CIIEACTBEHHBIE CBA3H
MEXIy 00BEKTaMU U3YUEHUS; CTPOUTH JIOTUYECKHUE PACCYXKACHUS (MHIYKTUBHBIC, JIeTyKTUBHEBIE,
10 QaHAJIOTUM); JAeJIaTh BBIBOJBI M 3aKJIIOUCHHUS;

YMEHHMEM IIPUMEHSATh B IIPOLIECCE IO3HAHMSI CHMBOJIMYECKHE (3HAKOBBIE) MOJEIH,
UCMOJIb3yeMble B XHMHH, HPeoOpa3oBbIBaTh LIMPOKO IPUMEHSEMbIE B XMMHMHU MOJIEJIbHBIC
NPECTaBICHNUS — XUMUYECKUN 3HAK (CHMBOJ 3JIEMEHTa), XUMHUYecKasi (opMyina U ypaBHEHHE
XUMHUYECKOH pEaKIMU — TMPH PELIEHUH Yy4eOHO-IIO3HABATENbHBIX 3aJad; ¢ Y4ETOM 3THUX
MOJICJIbHBIX ~IPEACTABICHUN BBIABIATH U XapaKTEpU30BaTh CYLIECTBEHHBbIE IPU3HAKU
U3y4aeMbIX 00BEKTOB — XMMHUUYECKUX BELIECTB U XUMHUECKUX PEaKLINH;

Ba3oBbIMH Hcci1e10BaTeIbCKUMH e CTBUSIMU

3)yMeHueM HCIOJb30BaTh OCTaBIEHHbIE BOIIPOCHl B KAU€CTBE MHCTPYMEHTA IO3HAHUS,
a TaKkKe B KadyeCTBE OCHOBHI JJIsI (POPMHUPOBAHUS TUIOTE3bI IO TMPOBEPKE IMPABHILHOCTH
BBICKA3bIBAEMbIX CYKICHUM;

4)npuoOpeTeHre ombiTa MO IIAHUPOBAHUIO, OPraHU3allMU U MPOBEIECHUIO0 YUEHUYECKUX
9KCHEPUMEHTOB: YMEHHUE HaOII0/1aTh 332 X0JJ0M IIPOIecca, CAMOCTOSTENLHO IPOrHO3UPOBATh €ro
pe3yabTar, (HOpMyIHpPOBATH OOOOLICHHS W BBIBOJBI IO PE3yJIbTaTaM IPOBEAEHHOTO OIIBITA,
UCCIICIOBaHMsl, COCTABIIATh OTUYET O MPO/IETaHHON padoTe;

Paboroii ¢c nundopmanueit

5)ymeHuneM BbIOMpaTh, aHAIM3UPOBATh U MHTEPIPETUPOBATH MH(POPMALHUIO PA3TUUYHBIX
BUZOB U (OPM MPENCTABICHUS, IMONy4aeMyI0 W3 Pa3HBIX HMCTOYHHUKOB (HAYYHO-IIOIYJISIPHAS
JUTEpaTypa XUMHUUECKOT0 COJIepKaHMsl, CIIpaBOYHbIe TocoOus, pecypcsl IHTepHeTa);

6)yMEHMEM IPUMEHSATh pa3JIMYHbIE METOJbl M 3alpochl IPU IIOUCKE U OTOOpE
UHPOPMALIUM U COOTBETCTBYIOIMX JIAHHBIX, HEOOXOJUMBIX JUIsl BBIOJHEHUS YYEOHBIX H
MO3HABATEJIbHBIX 33J]a4 ONpeAeNEHHOr0 TUIa; MIPUOOPETEHHE OMbITa B 00J1aCTH UCHOIb30BaHUs
UHPOPMALIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTUH, OBJAaJE€HUE  KYyJIbTYpPOHl  aKTHUBHOIO
MCIIOJIb30BaHUs PA3IMYHBIX MTOUCKOBBIX CUCTEM;

7)yMeHHEeM HUCIOJb30BaTh U aHAJIU3UPOBATh B Mpoliecce yueOHOM U McCiIe0BaTeNbCKOM
JEeSTeIbHOCTH UH(POPMALIMIO O BIMSHUU IPOMBIIIJIEHHOCTH, CEILCKOT0 X03CTBA U TpaHCIIOPTa
Ha COCTOSIHME OKPYXKAIOLIEH IPUPOJHON CPEBL;

YHuBepcaabHbIMU KOMMYHHKATHBHBIMH /I CTBUSIMH

8)ymeHHeM 3asiaBaTh BONPOCHI (B XOJA€ Juajiora W/WIW JUCKYCCHUHM) IO CYIIECTBY
oOcyxxgaemMoil Tembl, (OpPMYIHpPOBaTH CBOM MPEAJIOKEHUS OTHOCHUTEIBHO BBINOJIHEHUS
IIPEUI0KEHHON 3a1a4H;

9)npuobpereHre OMbITa TPE3EHTAIMA PE3YJIBTATOB  BBIMIOJHEHHUS XHMHUUYECKOTO
JKCIIepUMeHTa (Ja0opaTOPHOTO OMbITa, J1a0OPaTOpHOW pPabOTHl MO HCCIEJOBAHUIO CBOWCTB
BEIIIECTB, YU€OHOTO MTPOEKTA);

10)3anHTEpECOBAHHOCTh B COBMECTHOM CO CBEpCTHMKAMM I103HABaTEIbHOM U
HCCJIEIOBATEIbCKON NIeATENbHOCTH MPU PELICHUH BO3HMKAIOMIMX NpoOJieM Ha OCHOBE yuéra
OOIIMX HMHTEPECOB U COTJacoBaHMs MO3MLUN (0OCYXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI» U Jp.);

YHuBepcaabHbIMU PeryJsiTHBHBIMH /1eiCTBUSIMH

11)yMeHneM caMOCTOSITENIBHO  ONPEAeNATh LEedH JAEATeIbHOCTH, IUIaHUPOBATb,
OCYILECTBIISATh, KOHTPOJIUPOBATH U MPU HEOOXOAUMOCTU KOPPEKTHPOBATH CBOIO AEATENBHOCTb,
BbIOUpaTh Haubosnee 3(QekTHUBHBIE CIOCOOBI pelieHHus Y4eOHbIX M TO3HaBaTEIbHBIX 3ajad,



KOPPEKTUPOBATh IPEIIOKECHHBIA AJITOPUTM JEWCTBUM IIPU BBIIOJHEHUU 33JaHUM C y4ETOM
NOJIy4EeHHUs] HOBBIX 3HAaHUH 00 M3yyaeMbIX 00BEKTaX — BEILIECTBAX U PEAKLUAX;

YMEHUEM MCIOJIb30BaTh M AHAJIU3UPOBATh KOHTEKCTHI, IIpe[jiaracMble B YCIOBUH
3aJaHUN.

IIpeameTHbie pe3yJbTaThI

B cocraBe mpeaMeTHBIX pPE3yNbTATOB [0 OCBOCHHIO O0S3aTEIbHOTO COJCpIKAHUS,
YCTAHOBJICHHOTO ~ JIAHHOW MpHMEpHOW paboueil mporpamMMmoil, BBIJACSIOT: OCBOCHHBIC
0o0yJaromyMuUCsT Hay4yHbIE 3HAHUS, YMEHUS M CIOCOOBI JEHCTBUI, crenupudeckue s
HpeIMETHOW 00JacTH «XUMHS», BHUIBI ACATCIBHOCTH IO TOJYYCHHUIO HOBOTO 3HAHHUS, €ro
UHTEPIpETaLNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YUCOHBIX U HOBBIX CUTYaIUSX.

[MpeaMeTHbIe pe3ynbTaThl MPEACTABICHBI 1O TOJaM OOYYEeHUS H  OTPaXaroT
c(OPMHUPOBAHHOCTH Y O0YUAIOIIUXCS CIACTYIONINX YMECHHUIA:

8 KIIACC

1)  packpwigamb CMBICII OCHOBHBIX XUMHUYECKHUX [IOHSATHUWA: aTOM, MOJIEKYJa,
XUMUYECKUM 3JIEMEHT, IPOCTOE BEUIECTBO, CJIOKHOE BEUIECTBO, CMECh, BaJIEHTHOCTD,
OTHOCUTEJIbHAsA aTOMHas U MOJIEKY- JISIpHAsl Macca, KOJIMYECTBO BEIECTBA, MOJb, MOJISIpPHAS
Macca, MaccoBas JOJisl XHMHUYECKOTO OJJIEMEHTa, MOJIAPHBIA O00BEM, OKCHA, KHUCIOTa,
OCHOBaHHE, COJIb, 3JEKTPOOTPULATEIBHOCTb, CTENEHb OKUCIEHUS, XMMHYECKas peakuus,
TerioBol 3¢ ¢deKkT peakuuu, KiaccUPHUKAlUs peakiuii, XUMUYecKass CBs3b, pacTBOP,
MaccoBas JI0JIsI BEIIECTBA B PACTBOPE;

2)  uwnocmpuposams B3aUMOCBS3b OCHOBHBIX XMMHUECKUX TO- HATUH (cM . . 1) u
MIPUMEHATH 3TU MOHATHUS IPU ONKUCAHUM BEIECTB U UX MPEBPAICHUI;

3)  ucnoav3o6amv XUMUYECKYI0 CUMBOJIMKY JUISI COCTaBIICHUS (DOPMYNT BEIIECTB U
YPaBHEHU XUMHYECKUX PEAKIIUI;

4)  onpedensimb BAJECHTHOCTh AaTOMOB 3JIEMEHTOB B OWHApHBIX COCIUHCHHMSIX;
CTCIICHb OKHWCJICHHSI JJICMCHTOB B OWHAPHBIX COCIAMHCHUSX; MPUHAIICKHOCTh BEIIECTB K
onpeneIEHHOMY KJIacCy COeMHEHUM Mo (popMyiaM; BUJI XUMHYECKOUN CBs3HU (KOBaJIeHTHAs U
WOHHAs1) B HEOPTaHUYECKUX COCTMHECHHUSIX;

5)  packpvieamv cmulcn  nepuoguyeckoro 3akona J . M . Menneneesa:
JEMOHCTPUPOBATh TOHUMAHUE TIEPUOJANYECKOM 3aBUCUMOCTH CBOMCTB XHMHUYECKHUX
3JIEMEHTOB OT HUX IIOJIO)KEHUS B NEPUOAMYECKON CHUCTEME; 3aKOHOB COXPAHEHHUS MAaCChl
BELIECTB, IIOCTOSTHCTBA COCTaBa, AaTOMHO-MOJEKYJSPHOIO Yy4YeHHs, 3aKkoHa ABOrajipo;
onucHI8amMdb U Xapakxmepuzo8ams TaOIUUHYIO (OPMY MEPUOANYECKON CUCTEMbl XUMUYECKUX
AJIEMEHTOB: pa3INyaTh MOHATHUS «TJIaBHAas MoOArpymnmna (A-rpymnmna)» U «obdoyHas nmoArpynmna
(b-rpynmna)», ma- ible U 60JbIINE IEPHOABI; coOmHOCUMb 0003HAUEHUS], KOTOPbIE UMEIOTCS B
tabmune «llepmoguueckas cucremMa XuMuueckux saemeHtoB J[ . M . MenneneeBa» c
YHUCJIOBBIMU XapaKTEPUCTHUKAMHU CTPOEHHUS aTOMOB XMMMYECKUX 3JIEMEHTOB (COCTaB U 3apsif
A7pa, 00IIee YUCIIO HIEKTPOHOB U PACHIPEeNIEHHE UX MO AIEKTPOHHBIM CIIOSIM);

6) kunaccuguyuposamv XUMHUYECKHE DIIEMEHTBHI, HEOpPraHWYECKHE BEILECTBa;
XUMHAYECKHE peakUuu (IO YHCIy U COCTaBy YYAaCTBYIOIIMX B PEAKIHMU BEILIECTB, I10
TerioBoMy 3G dexTy);

7)  xapakmepuzosamsv (onucvleamy) OOLUME XUMUYECKHE CBONCTBAa BEILIECTB
pa3IMYHBIX KJIAcCOB, MOATBEpPXKAas OMHCAaHHE NpPUMEpPaMU MOJIEKYISPHBIX YpaBHEHUN
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUI;

8)  mpoeHosupoéamb CBOICTBA BEIIECTB B 3aBUCUMOCTH OT HX KayeCTBEHHOI'O
COCTaBa; BO3MO>KHOCTH IPOTEKaHMsI XUMUYECKHUX IIPE- BPAIIEHNUI B PA3JINYHBIX YCIOBHUSAX;

9)  evlYUCIAMb OTHOCUTENBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO Macchl BEIIECTB;



MacCOBYIO JOJI0 XHMHYECKOTO JJIEeMEHTa 10 (OPMYJIe COCIUHEHUS; MAaCCOBYIO JIOJNIO
BEILIECTBA B paCTBOPE; IPOBOJUTH PACUETHI IO YPABHEHUIO XUMHUECKOU PEaKIIVH;

10) npumeHsAmb OCHOBHBIE OINEpAallMU MBICIUTEIBHONW NEITEIIbBHOCTH — aHAIN3 U
CUHTE3, CPaBHEHHE, 0000IIIeHNE, CHCTEeMAaTH3aIINI0, KJIaCCH(PUKAINIO, BBISBICHUE PUIUHHO-
CIEACTBEHHBIX CBS3€H — JUIA U3YYEHUsI CBOMCTB BELIECTB U XMMHUUYECKUX PEAKIUM; ecTe-
CTBEHHO-HAay4YHbIE€ METOJbl IO3HAHUS — HAOIIOJEHUe, HW3MEpEHUE, MOJAEIUPOBaHUE,
SKCIEPUMEHT (PEaJIbHBIN U MBICIICHHBIN);

11) cnedosamsv TpaBUIaM TOJIH30BAHUS XHUMHUYECKON TOCYAOH U J1ab0OpaTOPHBIM
o0opynoBaHuEM, a TaKXke TMpaBWilaM OOpalleHUs] C BEIIeCTBAMU B COOTBETCTBUU C
WHCTPYKUHUSMHU IO BBIMOJTHEHHUIO J1A0OPATOPHBIX XMUMHYECKUX OIBITOB IO MOJYYECHHUIO U
COOMpPaHMIO Ta3000pa3HBIX BEIIECTB (BOIOPOAA U KUCIOPOA), IPUTOTOBICHUIO PACTBOPOB C
OnpeneaéHHONM MacCOBOM [10JIEM pacTBOPEHHOrO BeElle- CTBA; IUIAHUPOBATH U IMPOBOJUTH
XUMHUYECKHUE IKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IIEIOUYEH M KUCIOT C MOMOILBIO
WHIUKATOPOB (JIAKMYC, (heHOIPTANCHH, METUIIOPAHK U AP .) .

9 KIIACC

1)  packpvieamb cMbICI OCHOBHBIX XUMHYECKUX IMOHSATHI: XUMHUYECKUN AIJIEMEHT,
aTOM, MOJIEKYJa, UOH, KATUOH, aHUOH, [TPOCTOE BEILIECTBO, CJI0KHOE BEIIECTBO, BAJICHTHOCTD,
JIEKTPOOTPHUILIATEILHOCTD, CTENEHb OKUCIICHUS, XUMHUUYECKash PeaKIMsi, XUMHUYECKasl CBS3b,
TEIUIOBOW  3(QQEeKT  peakiuu, MOJb, MOJSIpHBIE  00BEM,  pacTBOP;3JIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, HIIEKTPOIMTHYECKAs AUCCOIMAINS, PEaKIIM HOHHOTO OOMEHa, 00paTuMbIe
U HeoOpaTHMble pPEAKIMH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbBIE PEAKIMH, OKHUCIUTEINb,
BOCCTAaHOBUTENb, OKUCIIEHUE U BOCCTAHOBIIEHUE, AJUIOTPOIUS, aM(POTEPHOCTh, XUMUYECKAs
CB3b (KOBaJEHTHAas, HWOHHAsA, METAJUIMYECKas), KPHUCTAJUIMYECKash pEIIETKA, KOPPO3Us
METaJUIOB, CILIaBbl; CKOPOCTh XMMUYECKON peaklnu, MpeieibHO AOMYCTUMas KOHIECHTpaLus
(ILAK);

2)  unmocmpuposams B3aUMOCBSA3b OCHOBHBIX XMMMUYECKUX MOHATUH (cM . 1 . 1) u
MIPUMEHSTH 3TU MOHATHUS IPU ONMCAHUU BELIECTB U UX MPEBPAIECHU;

3)  ucnonwv3osamv XUMUYECKYIO CUMBOJIUKY JUIsl COCTaBlIeHUS! (pOpMyn BEIIECTB U
YPaBHEHUN XUMHUYECKUX PEAKIUH;

4)  onpedensimb BAJIEHTHOCTb M CTENEHb OKHCICHHMS XHMHUYECKUX 3JIEMEHTOB B
COEIMHEHUSX Pa3IMYHOrO COCTaBa; MPHUHAIJIECKHOCTh BEIIECTB K ONpEAEIEHHOMY Kiaccy
COE€MHEHMI 10 popMyJiaM; BUJI XUMUYECKOW CBSI3U (KOBAJIEHTHAsI, HOHHAS, METAIJINYECKas)
B HEOPraHMYECKUX COEIMHEHUSX; 3apsi/l HOHA 10 XUMHUECKOH (popMyrie; Xapakrep cpeasl B
BOJHBIX pacTBOpax HEOPraHWYECKUX COEIU- HEHWH, THUN KPUCTAIIMYECKOH pelETKN
KOHKPETHOTO BEIECTBA;

5)  packpvieamv cmbicn nepuogudeckoro 3akona J[ .M. Menneneesa wu
JI€MOHCTPHPOBATh €r0 NMOHUMAHHUE: ONUCLIBAMb U XAPaAKmepuzoeams TAOIUYHYIO (OpMY
MEPUOJNYECKON CUCTEMBl XUMUYECKHX JIEMEHTOB: pa3inyaTh NOHITUS «TJIaBHas MOArpyIna
(A-rpynna)» u «mobouyHass noarpynna (b-pynma)», Manble u Ooib- M€ TEPHOABI;
coomnocums 00O3HAYEHUS, KOTOPbIE UMEIOTCA B NMEPHOAMUYECKON TabiHIle, ¢ YMCIOBBIMU
XapaKTepUCTHUKAMHU CTPOEHUS aTOMOB XMMHYECKHX AJIEMEHTOB (COCTaB U 3apAa] sapa, ooiiee
YHUCIIO DJEKTPOHOB M pacHpeesieHue HMX IO 3JIEKTPOHHBIM CIIOSIM); 00bAcHAmMb 0O0IIMe
3aKOHOMEPHOCTH B M3MEHEHUHM CBOWCTB JIEMEHTOB M MX COCIMHEHUI B Npefesiax MallbIX
MIEPHOJIOB U TJIABHBIX MOJTPYMI ¢ YUETOM CTPOEHHUS UX aTOMOB;

6) kunaccuguyuposamv XUMHUYECKHE DIIEMEHTHI; HEOpPraHWYeCKHE BEILECTBA;
XUMHAYECKHE peakUuu (IO YHCIy U COCTaBy YYAaCTBYIOIIMX B PEAKIHUU BEILIECTB, I10
TeII0BOMY 3D PEKTy, M0 U3MEHEHHUIO CTETICHEH OKUCIICHHS] XUMHYECKUX YJIEMEHTOR);

7)  xapakmepuzosamv (onucviéams) O0OIME XUMHUYECKHE CBOWMCTBA BEIIECTB



pa3IMYHBIX KJIACCOB, IOATBEP)KAAs ONMUCAHWE IPHUMEPAMH MOJICKYJISAPHBIX M HOHHBIX
YPaBHEHU COOTBETCTBYIOIINX XUMUYECKUX PEAKIUA;

8)  cocmaensme YPABHEHHS dJICKTPOIUTHUECKON TUCCOIMAIINN KHUCIIOT, IEI0YeH 1
COJICH; TTOJIHBIC U COKPAIIEHHBIC YPAaBHEHHSI pEaKIIMi HOHHOTO OOMEHA; yPaBHEHHS PEaKIIHid,
MOATBEPHKIAIONINX CYIIECTBOBAHUE TEHETUYECKOW CBSI3M MEXK]Y BEIIECTBAMHU PAa3TMUHBIX
KJIaCCOB;

9)  packpviéamb  CYIIHOCTh  OKHUCJIHMTEIbHO-BOCCTAHOBHUTEIBHBIX  PEAKLU
MOCPEJICTBOM COCTABIICHUS 3JIEKTPOHHOTO OajlaHCa ATHX PeaKIHii;

10) npoeno3uposams CBOWCTBA BEIIECTB B 3aBHUCHUMOCTH OT HUX CTPOCHHS;
BO3MOKHOCTH MPOTEKAHMSI XUMHUYECKUX TPEBPALICHUN B Pa3IUYHBIX YCIOBUSIX;

11) @vlyuCAIAMb OTHOCUTEIBHYIO MOJEKYSPHYIO W MOJSIPHYIO MacChl BEIECTB;
MacCOBYIO OO0 XHMHYECKOTO 3JIeMEHTa 1o (opMysie COCIMHEHHUS; MAacCCOBYIO JOJIO
BEIIECTBA B PaCTBOPE; MPOBOIUTH PACUETHI 110 YPABHEHUIO XUMHUYECKOW PEAKIINH;

12) crnedosams TpaBWIaM TMOJIL30BAHMS XUMHUYECKOW TMOCYIOW U J1a0OpaTOpHBIM
o0opymoBaHWEM, a TaKKe TMpaBWiIaM OOpalIeHUS C BEIIECTBAMU B COOTBETCTBHU C
WHCTPYKIUSMHU I10 BBHITIOJHCHHUIO JTA00PAaTOPHBIX XUMHYECKHUX OIBITOB 1O TIOMYYCHHIO W
coOMpaHuIo0 ra3000pa3HbIX BEIIECTB (aMMHAaKa U YTIEKUCIIOro ras3a);

13) nposodums PeaKiMH, TMOJATBEPXKIAIONIMNE KAUYECTBCHHBIH COCTaB Pa3IHYHBIX
BEIIECTB: PACIO3HABATh OMBITHBIM IYTEM XJIOPHI- OpOMHI-, MOIHI-, KapOoHat-, docdar-,
CHJIUKAT-, CylIb(at-, Tu- IPOKCUI-UOHBI, KATHOHBI aMMOHHSI U MOHBI U3YUYEHHBIX METAILIOB,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOpPaX HEOPTAHHMUECKUX BEIICCTB;

14) npumeHams OCHOBHBIC OIEpAIIMH MBICIUTEIHHON JESITEIBbHOCTH — aHaJIu3 U
CUHTE3, CpaBHEHHE, 000O0INECHWE, CUCTCMATHU3AIWIO, BBISIBICHHUE MPUYHMHHO-CIICICTBEHHBIX
CBsI3el — JJIsl M3YYCHHUsSI CBOMCTB BEIICCTB U XUMHUYECKUX PEAKIIHIA; €CTECTBEHHO-HAYYHbBIE
METO/Ibl IO3HAHUSI — HaOJI0ICHUE, U3MEPECHUE, MOICITUPOBAHNE, YIKCIICPUMEHT (pEaJIbHbINH U
MBICJICHHBIN).

2. Copep:kanmne y4eOHOro npeaMera «0MoJI0Tus»

[Ipenmer xumuu. Tera u eewecmsa. OcHogHbie MemoObl NO3HAHUA: HAOIOOEHUe,
usmepenue, sxcnepumenm. dusnueckne U XUMUYeckue sBiieHUs. YUCTbIEe BellecTBa U CMECH.
CnocoObl paznenenus cmeceil. ATom. Monekyna. XUMHUECKUN AIEMEHT. 3HAKU XUMHYECKHX
aneMeHToB. [IpocTeie M cnokHble BemlecTBa. BaneHTHOCTb. 3akon nocmosawcmea cocmasa
sewecmsea. Xummuueckue Qopmynsl. MHaekcbl. OTHOcUTENbHAs aTOMHAs M MOJEKYIsSpHas
Macchl. MaccoBasi 10J1s1 XMMHUYECKOTO 3JIEMEHTa B COEIMHEHUHU. 3aKOH COXPAHEHMsI MacChl
BellecTB. XuMUYeckue ypaBHeHHs. KoadduiumeHTsl. YcnoBUS M TpHU3HAKK MPOTEKAHUS
XUMUYECKHUX peakuuid. Moib — eqMHUIA KOJIMYeCTBa BemecTBa. MosspHas Macca.

Kucaopoa. Boxopon

Kucnopon — xumudeckuid sieMeHT U Tpoctoe BemiecTBO. Ozon. Cocmasg 6o30yxa.
®du3nueckue M XMMHYECKHE CBOMCTBa Kucinopoga. llomydueHne W NPUMEHEHHE KHUCIOPOJa.
Tennosoui 2¢pgpexm xumuueckux peaxyuu. [lonsamue 06 2K30- U IHOOMEPMUYECKUX DPEAKYUSIX.
Bonopon — XUMHUYECKUI 3JIEMEHT M MPOCTOE BelECTBO. PU3NUECKNE U XMMHUYECKHE CBOMCTBA
Bosopoza. Ilonyuenue Bonopona B nabopatopuu. [lonyuenue 600opooda 6 nNpoMbLULIEHHOCHIU.
Ilpumenenue 600opoda. 3akon ABoraapo. MonspHbiii 00beM razoB. KauecTBeHHbIE peaklluu Ha
razoo0pasHsie BeniecTBa (KUCIopo, Boaopoa). O0beMHbIE OTHOIICHUS Ta30B MPH XUMHUYECKHX
peakuusX.

Boaa. PacTBopsl

Booa 6 npupooe. Kpyzosopom 600wl 6 npupode. Puzuueckue u xumuieckue ceoucmea
600vl. PacTtBOpBI. Pacmeopumocme eewgecms 6 s6ode. KoHnieHTpaius pactBopoB. MaccoBasi 10715t
pPacTBOPEHHOI'O BELIECTBA B paCTBOPE.

OcHoBHbIE KJ1aCChl HEOPTAHUYECKUX COeIMHEeHMU I



Oxcunpl.  Kmaccudpukamms. Homenknatypa.  Qusuueckue — cgoucmea  OKCUOOS.
XWUMHUYECKHE CBOMCTBA OKCUIOB. [lonyuenue u npumenenue oxcuoos. (OCHOBaHHS.
Knaccudukanus. Homenknarypa. @usuueckue ceoticmea ocrosanuil. Ilonyuenue oCHOBAHUIL.
XUMHYECKUEe CBOMCTBa OCHOBaHWU. Peakmus wedTpaymsanuu. Kucnmorsl. Knaccudukanms.
Homenxknarypa. Qusuueckue ceoticmea xuciom.llonyuenue u npumenenue xuciom. XuMU4eCKHUe
cBoiicTBa kucnoT. Muaukaropel. I3MeHeHHe OKpacKu MHAMKATOPOB B pa3NuyHbIX cpeaax. Counu.
Knaccudukanus. Homenknarypa. Qusuueckue ceoticmea conei. Ilonyuenue u npumeHnenue
conei. XUMUYECKUE CBOMCTBA coJiel. ['eHeTnueckast CBsI3b MEXAY KJIacCaMHU HEOPraHWYECKUX
coequHeHuil. [Ipobnema 6e30nacHo20 UCHONBL30BAHUA GeWeCMmE U XUMUYECKUX peakyuil 6
nosceoHe8HoU  dicusHu. ToKcuyHbvle, 2oprouue U 63pbleOONACHble 6ewjecmsd. bvimosas
XUMUYECKAsl 2PaMOMHOCHb.

Crpoenue atoma. Ilepuognyeckuii 3aKOH U NMEPHOAMYECKAS] CHCTEMA XMMHUYECKHUX
yemMenToB JI.AA. MeHneneeBa

Crtpoenue aroma: siipo, sHepreTuueckuil ypoeHb. Cocmas adpa amoma: Npomowsl,
HeumpoHvl. M3zomonwel. Ilepunonnueckuit 3akon .M. MenpaeneeBa. Ilepuonuueckas cucrema
xumuyeckux aiemeHToB J[.M. MenneneeBa. @u3nUecKuil CMBICI aTOMHOTO (TIOPSIKOBOTO)
HOMEpA XHMMHYECKOTO OJJIEMEHTa, HOMEpa TpYyNmbl M TEpPUOJa MEPUOIUYECKON CHUCTEMBI.
CtpoeHue »SHEPreTHYECKUX YypOBHEM aroMoB mepBbIX 20 XUMHYECKHX JJIEMEHTOB
nepuoaunueckoit cucrembl J[.MI. MenpaeneeBa. 3aKOHOMEPHOCTH H3MEHEHHUS CBOICTB aTOMOB
XUMHYECKHX 3JIEMEHTOB M UX COCIMHEHUI HAa OCHOBE MOJIOKEHUS B MEPUOJUYECKON CHCTEME
J .. MenneneeBa u crpoerus atroma. 3Hadenue [lepuoanueckoro 3axona /.M. Menneneena.

Ctpoenne BeulecTB. XuUMnieckas cBsi3b

OnekmpoompuyamenbHocms — amMomMo8 — xXumuueckux — snemenmos.  KoBaneHTHas
XUMHUYECKas CBSI3b: HEMOJSpHAS U NoJisApHas. [louamue o 86000poOHOlU C8A3U U ee GIUAHUU HA
@uszuueckue ceoticmea geujecms Ha npumepe 600vl. VIoHHas cBsA3b. Meraminyeckas cBsi3b. 1unsi
KPUCALIUYEeCKUX peulemoK (AmomMHas, MoNeKyIapHas, UOHHAS, Memaliuieckas). 3asucumocms
@uszuueckux ceoticme eewjecms om muna KPUCMaiIudeckol peuemku.

XuMn4yecKkue peakiuu

Ilonamue o crxopocmu xumuueckou peaxyuu. Dakmopul, elUAIOWUE HA CKOPOCHIb
xumuueckou peaxyuu. Ilonamue o kamanuzamope. Knaccupukanuss XUMHUYCCKUX PEAKIIMHA I10
pa3IUYHBIM TPHU3HAKAM: YHUCIY M COCTaBy HCXOJHBIX M TIOJYUYECHHBIX BEIIECTB; M3MEHEHUIO
CTENEHEeN OKUCIIEHUS! aTOMOB XMMHUUYECKHUX 3JIEMEHTOB; MOTJIOIIEHHUIO UM BBIJIEJICHUIO YHEPTUU.
DNEeKTPOMUTHYECKAsT JTUCCOIUAIUA. DJIEKTPOIUTHI W HednekTpoduThl. Monbl. Katwonsl u
aHuoHbI. Peakiuu #OHHOrO OOMEHa. YCIOBUS NPOTEKAaHUS pEaKIHii HOHHOrO OOMeHa.
ONEeKTPOJIUTHYECKass IUCCOLMALUs KHCIOT, mienodyed u cosed. CreneHb OKHUCIIECHUS.
OnpezneneHne CTENEHU OKUCIEHUS AaTOMOB XHUMHUYECKMX J3JEMEHTOB B COEIMHEHHUSX.
Oxkucnurens. BoccranoBurens. CyIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKITUH.

Hemeranasl IV — VI rpynn u ux coequHenust

[lonoxkeHrne HeMETAINIOB B NEPUOJNYECKOM CHCTEME XMMHUYECKHX dnemeHToB JI.U.
MenneneeBa. OOuie cBoiicTBa HeMeTaIOB. ['amoreHsl: pU3ndYeckue U XUMUYECKHE CBONCTBA.
CoenvHeHHs TaJlOTEHOB: XJIOPOBOJOPOJ, XJOPOBOJIOpOAHAs Kkuciora u ee conu. Cepa:
duznyeckne U XxuMuueckue cBoicTBa. CoelNMHEHUs Cepbl: CEPOBOAOPOM, CYIb(GUIBI, OKCHIBI
cepol. CepHasi, cepHucmas u cepooO0OpOOHAs KUCIOMbI W UX COMH. A30T: (U3MUECKHE U
xuMuueckue cporictBa. AmMmuak. Conu ammoHusi. Okcuibl a30Ta. A30THasi KUCIOTa U €€ COJIH.
dochop: pusnueckue u xummuueckue coiictBa. Coemunenus dochopa: okcua dochopa (V),
oprodpochopHass KucIoTa M €€ COJMM. YThepod: (Qu3ndeckue W XHUMHUYECKHE CBOWCTBA.
Annomponus yenepooa: aimas, epagum, xapoun, ¢yinepernvl. COCIUHEHUS yraepoja: OKCHJIbI
yraepoaa (II) u (IV), yronbHas kucnora u ee conu. KpemHuti u e2o coeOuHeHus.

MeTa/uibl M UX COeTHHEHUSI

Ilonoocenue memannos 6 nePUOOUYECKOl cucmeme Xumuveckux onemenmos JI.U.
Menoeneesa. Memannvl 6 npupode u obwue cnocodovl ux noayuenus. Obwue Quzuueckue
ceoticmea memannog. OOIIHEe XUMUYECKHE CBOWCTBA METAJUIOB: PEAKIMU C HEMETaJUIaMU,



KHCIIOTaMU, COJIIMU. DieKmpoxumudeckuil pso Hanpsjicenuil memainnos. 1llenodnsie MeTamibl 1
ux coenuHenus. lllemoyno3emenbHbIC METAUTBI M KX COCIUHECHHS. AIOMUHUN. AMBOTEPHOCTH
okcuna u rujapokcuga amoMunus. JKene3o. CoeauHeHUs jxkene3a M UX CBOMCTBA: OKCHUBI,
ruapokcuabl U conu xenesa (11 u II).

IlepBoHa4Ya/IbHbIE CBeIeHUS 00 OPraHUYeCKHX BellecTBax

[TepBoHavaIbHBIC CBEJICHHS O CTPOCHUH OPTAaHMYECKHUX BEIIECTB. YTJICBOJIOPOIbI: METaH,
9TaH, OTWICH. HMcmoyHuku  yeie8o0opo0o8:  NpupooOHblil  2d3,  Hepmbv,  y2oib.
Kucnopoacoaepxamiye coeauHEHUs: CHUPTHI (METAHOJ, 3TaHOJ, TJHUIEPUH), KapOOHOBBIC
KHUCJIOTHI (YKCYCHasi KHUCJIOTa, aMUHOYKCYCHasi KHUCIIOTa, CTEAPUHOBAsI U OJIEMHOBAsI KHUCIIOTHI).
buonornueckn Ba)KHBIE BEIIECTBA: KUPBI, TJIOKO3a, OCNKU. Xumuueckoe 3azpsizHeHue
OKpydHCaroujeli cpedwvl U e20 noCae0CmaUs.

HanpaBiieHusI MPOEKTHOM JeSITeJIbHOCTH Y4alIuXCsl

[IpyMeHHUTENHHO K IIKOJIBHOMY KYpPCY XMMHH CHUCTEMAa MPOECKTHOU pabOThl MOXKET ObITh
MIPE/ICTABJICHA IBYMS MOJIX0JIAMU:

1.CBsI3b IPOCKTOB C Y4EOHBIMH TEMaMH (Ha YPOKeE).

2.Mcnonb3oBaHue MPOEKTHOW JEATENIBHOCTH BO BHEKJIACCHOH paboTe (BO BHEYpPOUHOMU
JIEATETLHOCTH )

IlenecooOpa3Ho HCIOAB30BaTh 00a moaxoaa. Kpome Toro, B CBS3U C IPEACTOSAIICH
npodunmzanueil 00ydeHus Ha CTapliei CTYNEHU LIKOJIBI MperoiaraeTcs KOMIUIEKC 0a30BbIX,
npoQUIBHBIX ¥ OJCKTUBHBIX KypcOB. BHeIpeHHe MeTola TPOEKTOB TMPOUCXOAHUT 0Oe3
pa3pylIeHHs] MPEAMETHOU KIACCHO-YPOUHOM cucTeMbl. MOXXHO BBIIEIUTH JBAa BUAA YPOUHBIX
3aHATUHN U1s1 POPMUPOBAHUS ITPOCKTHOM JESITEIBLHOCTH.

Ilepewiit 6u0 — NPOEKTHBIN YPOK, KOTOPBIN IEIUKOM COCTOUT U3 pabOTHI HAJ MIPOECKTOM.
Bri6op konmmyecTBa 4yacoB U (HOpMBI MPOBEACHUS TAaKUX YPOKOB 3aBUCSAT OT BHJIa IMPOEKTA.
[Ipeanonaraercst BBICOKas CTENEHb CAMOCTOSITEIIBHOCTH YYalllUXCS B BBIIIOJIHEHUM ITPOEKTA.
AKTyanu3upyeMble IpeIMETHBIC 3HAHUS 110 XUMUU 3aKPETUISIIOTCS, YTIIyOIsSIOTCS, paCIIuPSIOTCS
B IIpolecce paboThl HAJl MPOEKTOM U OCBOCHHUS HOBOTO 3HAHMS YUALTUMHUCS.

Bmopoii 6éuo — ypok, Ha KOTOPOM MOTYT HCIIOJIb30BaThCA IPOCKTHI, BBHINOTHEHHBIC
OTJICIbHBIMU yYAIIUMUCA WJIM TPYNIAMHU Yy4allluXcs BO BHEYPOYHOE BpeMs MO KaKUM-TTHOO
TeMaM MPEIMETHOTO (XMMHYECKOTO0) COAEPIKAHMS, MIIA MEKITPEAMETHBIEC TPOCKTHI.

Ha Takux ypokax yyamuecs: pe3eHTYIOT CBOM MpoekT. [Ipe3enTanus — BaKHbIN HaBBIK,
KOTOPBIN pa3BUBAET PeUb, ACCOIIMATUBHOE MBIIIJICHUE, PEIICKCHTO.

Takum o0pa3oM, OBIaJ€HHE TPOEKTUPOBAHHEM TMPOUCXOAMT HE TOJNBKO TMpH
OCYIIECTBIIEHUH 1IETOCTHOTO MPOEKTA HAa YPOKaX, HO U TIPH BKIFOUEHUU B KAHBY TPAIUIIMOHHOTO
ypOKa 3JIEMEHTOB MPOEKTHOM NEATEIbHOCTH UIH KaKOH-THO0 YacTH MPOeKTa.

JI71st IPOEKTHOM NEeSITeIbHOCTH Ha YPOKaX HCIOIb3YIOTCS CIIEIYIONTUE BHJIBI TPOCKTOB:
UHOUBUOYANIbHBIE U 2PYNNOBble, MOHONpeOMemmuble, KpAmKOCPOUHble, UHGOpMAayUOHHbIe,
ucciredosamenveKue.

NunuBuayanbHble  TPOEKTHI BHIOMPAIOT  KaK  MPaBUJIO  yYallhecs,  XOpOIIO
OpUEHTHpYIOIIHECS B Yy4eOHOM MaTepuaie, HHOT/Aa C 3aBBIIIEHHOW CAaMOOIEHKOW WM
IIKOJILHUKH, UCTIBITHIBAIOIINE 3aTPYAHEHHS B OOLIEHUH ¢ OJHOKJIACCHUKaMHU. Yaiie Bcero aetu
BBIOMPAIOT TPyNmNoBy0 (Gopmy paboTel. UHIMBUAYATBHBIE TPOEKTHI B TIOCIEIHUE TOABI TEPSIOT
CBOI0 TEPBOHAYAJIBHYIO 3HAUYUMOCTh M YCTYMNAIOT MECTO TPYNIOBBIM BHJAM IPOEKTHOU
JeSATeTLHOCTH.

['pynmoBeie TPOEKTHI HAMOONEE yAa4YHBI Ha YpOKaX, A3TO OOBACHAETCS TEM, YTO
CIUTAYMBAIOT JICTEHW, TMO3BOJSIOT OMNPENETUTh O0sS3aHHOCTH BHYTpH rpymnmbl. [losTomy
WHANBUAyallbHas paboTa B paMKax YYeOHBIX MPOEKTOB BBICTYMAET B POJIU OJHOW U3
COCTABJISIIOLIUX TPYIIIOBOTO MPOEKTA.

MononpenMeTHble TPOEKThl, Kak MPaBHIIO, MPOBOJATCA B PaMKax OJHOTO IPEIMETa,
peaANM3yIOTCA Ha HECKOJIBKUX YPOKaxX MPH BBIMOJIHEHUH MPOEKTOB. PaboTa Haj MOHOTIPOECKTaMH
npelycMaTpuBaeT MpUMEHEHHUs 3HaHU| 13 Ipyrux obnacreil. Ho cama nmpoGiema nexur B pycie



XUMHUYECKOro 3HaHMs. YacTo paboTa HajJ MOHOIPOEKTAMH HMMEET CBOE MPOAOJDKEHHE B BUJC
WHIUBUIyaJIbHBIX WM TPYIIIOBBIX IPOEKTOB BO BHEYPOUHOE BPEMSI.

MOHONPOEKTHI 11eIeco00pa3HO MCMOIb30BaTh HA HAYAIbHBIX 3Tanax (OPMHPOBAHUS Y
yuYaluxcs HaBbIKOB y4eOHO-MCCIIEA0BATEIbCKON 1eATEIbHOCTH.

Kparkocpounble NpoekTel (MUHH-IPOEKTHI) pa3palaThBalOIIME€ HA OJHOM WU
HECKOJIbKUX ypOKaX, 3aHHMAalOT HECKOJIBKO YacoB Y4eOHOro BpeMeHU. Takue MNpoeKThl
UCTIONB3YIOTCS ISl YIIyOJeHHOW TeKymed mnpopaboTKu Y4eOHOH XWMHYECKOH NPOEKTHOU
JIeATEIbHOCTH.

HNHdpopManmoHHbIC TPOCKTHI HAIICJICHB HAa cOOp, 00pabOTKy M aHAIMW3 MH(OpPMAIUU 10
XUMHUYECKON MpobiieMe U HampaBlieHbl Ha (OpMHpOBaHHE y y4YalIUXCS YMEHHH W HaBBIKOB
noucka wuHpopMmarmu, ee o0000menus. Takue MTPOEKTHI MOTYT  BBIIOJHATBCS — Kak
CaMOCTOSTEJIbHbIE UCCIIE0BAHMS, UCCIIEI0BATEIBCKOIO TPOEKTA.

B pamkax uccienoBaTenbCcKoro MmpoeKkTa MOAEIUPYETCsl CUTYyallusl pealbHOI0 HAayyHOTro
MIOMCKA, MOAYUHEHHOIO JIOTUKE U CTPYKTYpE MOJJIMHHOIO HccaeaoBaHus. Takoe uccienoBaHue
NPOBOJIUTCS KaKk HAa OCHOBE OMpEeIeNeHHs MNPOOJIEMHON 3aJaud, BBIABIDKECHHS THUIIOTE3 €e
pellleHusi, apryMEHTUPOBAHHOTO BbIOOpa MOMCKOBBIX METOAOB, IPOBEICHHE SKCIICPUMEHTA,
[J1yOOKOI0 OCMBICIIEHHUS [TOJIyY€HHON HHPOpMAaIUH.

[IpoexThl BO BHEYPOUHOU AEATEIbHOCTH

Opranu3zanys NpoeKTHOro 00y4eHusl BO BHEYPOUHOM JIEATEIbHOCTH BO3MOXKHA B PaMKax
(bakynbTaTUBHBIX KYypPCOB, KPYXKKOB, JIEKTHBHBIX KYpCOB 10 BBHIOOPY, BO BHEKJIACCHOM pabote
10 XUMHH.

TpeboBanusi K TakuM TMPOEKTaM OCTAIOTCS MPEKHUMH, OJHAKO PaCHIHPAIOTCS
[I03HABATEJIbHBIE BO3MOXHOCTHU, YBEIMYMBAETCS BPEMSI MX BBIINOJIHEHMS, MOXKET H3MEHSATHCS
BO3PAaCTHOM COCTAB YYAaCTHUKOB.

Bo BHeypo4yHOH [€ATENbHOCTM Y4YalMecs BBIIOJHSIIOT IPOEKTHl  CIEAYIOLINX
BUJIOB:UHOUBUOYATIbHbIE U 2PYNNOGble, MeXCnpeoMemmubvle, CpeOHecpouHble U 00120CPOUHble,
ungopmayuonnule, ucciredosamenvckue, meopuecKue, NPAKMUKO-0OpUEHMUPOBAHHbIE
(npuknaonwie), ponesvie. 06 VHJIMBU1yaJIbHBIX, IPYIIOBBIX, UH(OPMAaLIMOHHBIX,
UCCJIEIOBATEIbCKUX MPOEKTaX OBbLIO CKa3aHO BHIILIE.

MexnpeaMeTHbIE MPOEKTHl IPEACTABISIOT c000i Ooliee CIOKHOE U KOMILJIEKCHOE
HCCJIEIOBAaHUE C DJIEMEHTAaMHU COJEpXAaTeIbHOM MHTErpaluy pa3nyHbIX o0JlacTeil 3HaHMIA.
Takve TpPOEKThl BBINOIHAIOTCS YYallUMHCS Ha TPOJBUHYTOM JTal€ OCBOEHUS HaBBIKOB
IIPOEKTHON JAesITenbHOCTH. MeXNpeAMETHbI MpPOEeKT, KaK IOKa3bIBAaeT NpPaKTHKa, Tpedyer
YEeTKOM KOOpAMHAIMU YCUJIMH BCEX €ro Yy4YaCTHHUKOB, TLIATEIbHOM CTPYKTYpPHU3ALMH XOJAa
WCCJIEIOBAHMS, TIPABUIIBHOTO BBHIOOpA CPEACTB JOCTIDKCHHH I1eneil. MexXnpeaMeTHbIE TPOEKTHI
HE MOTYT OOOHTHCH 0€3 3HAUMTENbHBIX BPEMEHHBIX PECYpPCOB M YacTO BBIIOJHSIOTCS BO
BHEYPOUHOE BPEMS.

CpenHecpouHble M JOJITOCPOYHBIE MPOEKTHI BBINOIHSIOTCS B TEUEHUU UIMTEIBHOTO
BPEMEHHOI'O MPOMEXKYTKAa M HCIOJIB3YIOTCS I WCCIIEIOBaHUS 3HAUMMBIX Y4EOHBIX MPOOJIeM,
4aCcTO MEKIIPEIMETHOTO XapaKTepa.

Tembl NIpoeKTOB:

8 kaacc:

Ne Tema paspgena Tema MUHH-TIpOEKTA
Tena. BemectBa. CBolicTBa

YV IuBUTETBHOE TENO U €T0 CBOMCTBA

Y IMBUTENBHOE BEILIECTBO U €r0 CBOICTBA
Jlerko i1 OTJIIMYUTH CMECh OT YUCTOTO BeriecTBa?
Camas rmaBHast CMECh B MO€H KM3HU

Uucroe BemecTBO BAAIN OT CMECH
XMMUYECKHUE BEILIECTBA BOKPYT HAC.

Kaxue mMonexynsl MOXKHO Ha3BaTh TUraHTaMU?
Kpacora ¢ nomonipto xumuu. beitoBast xumus.

IIpeamer xummuu.
Bemectsa.




[IpoayKTsl TUTaHUS KaK XUMUYECKUE COCIMHEHHUS.
XUMUS U UCKYCCTBO.

MerTasisl B UCKYCCTBe.

CrocoObl OYUCTKU ITUTHEBOU BOJEL.

B uém Bkyc xe6a?

Bo3zyx, KOTOPBIM MBI JBIIITUM.

[lepexucs Boopoaa.

[Touemy oBomm U HPYKTHI KUCITBIE?

beperute Bopy!

IIepuoanueckas cucrema
XUMHUYECKHX 3JIEMEHTOB
.. Menneneena

ATOM U €ro CTpoeHue

Mup U3 aTOMOB

Posb yuyeHbIX-XUMHUKOB B OTKPBITUU aTOMa U U3YYE€HUU €T0
CTPOEHUSA

I'eorpadus XuMHYeCKUX Ha3BaHUHN

Hcropust OTKpBITHS XUMUYECKOTO AyteMeHTa Ne ... .

Crpoenue BemecTna

Benukuii yaensiii M.B. JIomoHOCOB.

JlomMamHss anteyka.

3HAKHU HA MULIIEBBIX YIIAKOBKAX.

Xumus u arepaTtypa. ToUku COIPUKOCHOBEHHS.
Mup 3anaxos.

Cpencta [Uisl MBIThSI IOCY/IBI.

9 kJjacc:

Ne

Tema pasjgeina

Tema MHUHHU-TIPOCKTA

MHoroo6pa3ue
XUMHYECKUX PEAKIUI

Peakuyu B3pbIBBI U Uepenaxu

Xumudeckasi 3aBUBKa M 00ECIBEUMBAHKE BOJIOC.
Ku3Hp — B3auMOeHCTBUE MEXKIY MOJIEKYJIaMHu.
Uctopusa cnnuku.

OTx015b1, MyCOp, OTOPOCHI. ..

JlomarniHsist anTeyka

BripanBanue KprcTaaioB B JOMaIIHeH JabopaTopuu

MHoroo6pasue BeuecTB

Uyneca u3 crekia.

UYro ckpsiBaetcs 3a OykBoii "E?

Cepa u ee coeIMHEHUS.

CexkpeTsl 0€1103y00i1 yIbIOKH

Hanurok «Koka-kosa»: HOBbIE BOIPOCHI CTapoil MpoOIEMBI.
Mertaibl B OpraHu3Me 4eI0BEeKa.

Kucnots! 1 ménouu B ObITY.

N3yuenune cocraBa U CBOMCTB MUHEPAIbHOMN BOJIBI.

s uero HyxeH non?

Kanbuuii u ero coeguHeHNs B OPraHu3Me YeJIOBEKa.

Oprannyeckue BelecTBa

W3 xu3HH MONMUATHIIEHOBOT'O MMaKeTa.
U3 gero cocrout onexna. Boimokua.
UTo cripsiTaHO B KYCOUYKE MbLja?

3. TemaTnyeckoe NJAHMPOBAHHME, B TOM 4HMCJe C y4eTOM padoyeil NMPOrpamMMmbl
BOCIIUTAHHS, ¢ YKa3aHHEM KOJHYeCTBA 4YacoB, OTBOJAMMBIX HA OCBOEHHE Ka:KIO0i

TEMBbI




B cootBerctBumn ¢ yuebnbiM ianom MBOY COIIl Ne 7 umenu H. M. Kysnemnosa
cranuipl [lepenpaBHoii MOCTOBCKOrO pailoHa, HA M3y4Y€HHE XUMHHM Ha CTYNEHH OCHOBHOTO
oOmrero oOpa3oBanusi, oTBoauTcs 136 vaca, 8-9 knaccax mo 68 y4eOHBIX 4acoB, U3 pacueTa 1o 2

y‘Ie6HBIX qaca B HEACIIIO.

Kon-
BO

Pa3nen
4aco

Tembl

Koi-
BO
Jaco

OCHOBHEBIE BUIEI
JIEATEIIbHOCTH
oOyyJaronuxcs (Ha
YpPOBHE y4eOHBIX
JIEHCTBUI)

OCHOBHBIE
HarpaBJICHUS
BOCIIUTATEILH
on
IEeITEIbHOCTH

(1-8)

8 Kimacc

Pazmen 1.
[TepBoHavanbHbIE
XUMHNYCCKHUC
MTOHATHS

21

Tema 1. Xumus —
BakHasg 00J1acTh
€CTECTBO3HAHUS
U IPAKTHYECKOU
JIeSITeIbHOCTH
gyeJioBeKa

PackpsiBaTh cMbICT
U3Y4aeMbIX [TOHATHUH .
PackpsiBath posib
XUMUU B IPUPOJE U
J)KU3HU YEJI0BEKa, e
CBA3b C APYTUMHU
HayKaMHU .

Paznuuars uncrteie
BEII[ECTBA U CMECH;
OJIHOPOJIHBIE U
HEOJHOPOIHBIE CMECH .
CrnenoBaTh npaBuiam
M0JIb30BAHUS
XUMHUYECKOU MOCYA0U U
1a00paTOPHBIM
o0opynoBaHueM, a
TaK)Ke MpaBUiiaM
oOparteHus ¢
XUMUYECKUMHU
BEIIECTBA- MU B
COOTBETCTBUU C
UHCTPYKIUSAMU 10
BBITIOJTHEHUIO
MPAaKTHYECKUX padoT .
[LmanupoBath u
POBOJIUTH
XUMHUYECKUMN
SKCHEPUMEHT MO
M3YYEHUIO U OTMCAHUIO
(hU3MUECKUX CBOWCTB
BEILIECTB, CIIOCOOO0B
pas3zaenenus cMecen
BEIIIECTB.
Hcnons3oBars npu

BBIITIOJIHCHUN y‘I@6HI;IX
3aJlaHUi U B IIPOLIECCE
HCCIIe0BaTEIbCKOM

JEATEIIbHOCTH HAy4YHO-
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MIONYJIIPHYIO

JIUTEPATYPY
XUMHUYECKOTOCOACPIKaH

s, CIIpaBOYHbIC
MaTepuabl, peCypChl
Hurepnera .

BeicTpauBats
pa3BEPHYTHIE
IIACbMEHHBIE U YCTHBIE
OTBETHI C OIIOPOI Ha
nH(GOPMAIIHIO U3
ydeOHHKA U
CIIPaBOYHBIX
MaTepHaJIOB, IPAMOTHO
HCIIOJIb30BaTh
V3y4YEHHBIN
MOHATUIHBIN arapar
Kypca XUMHUH

Tema 2.
BemecTBa

M XUMUYECKHE
peakiuu

15

-IIpumensTe
€CTECTBEHHO-HAyUHbIE
METO bl TTO3HAHUS (B
TOM YHCIIE
HaOII0ACHHE,
MOJICJINPOBAHUE, IKCIIE-
PUMEHT) U OCHOBHBIE
onepanuu
MBICITUTEIbHOU
NEeSITENIbHOCTH (CpaBHe-
HUe, KiaccuuKaus)
JUTSL U3YYEHHUSI BEIIECTB
1 XUMUYECKHX PEaKui

-PackpbIBaTh CMBICI
U3Yy4aeMbIX MMOHATUN U
3aKOHOB M MIPUMEHSTh
3TU MOHATHUS TIPU
OIMCAHUM CBOICTB
BEIISCTB U UX
MIpEBPAILCHUM .
-Paznuuate ¢pusznueckue
M XMMHUYECKHE SIBJICHHUS,
OOBSACHATH UX
CYIIHOCTH C TOYKH
3pEHHs] AaTOMHO-
MOJICKYJISIPHOTO
YUEHHUS.

-OnpenensiTe NpU3HAKU
XUMUYECKUX PEaKLUid,
YCJIOBHS MX
MPOTEKAHUS.
-Knaccudunuponats
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XMMHUYECKHE PEaKLIun
(o uMcy U cocTaBy
pearupy- IOUMX U
00pa3yroImuxcs
BEIIECTB) .
-CocraBnats HopMyIIbl
OMHApHBIX BEILECTB 110
BAJICHTHOCTHU U
oIpeneNniTh
BaJICHTHOCTB 110
(bopMysaM BeIIECTB.
-PaccraBisaTh

KO3 PUITUEHTHI B
YPaBHEHHUAX
XUMHUYECKHX PeaKLuil.
-CnenoBaTh npaBuiam
HOJIb30BAHUS
XUMHYECKOM MOCYAOU U
1a00paTOPHBIM
o0opyJoBaHueEM, a
TaK)Ke MpaBuUIam
oOpareHus ¢
BEIIECTBAMU B COOTBET-
CTBHHM C MHCTPYKLUSAMHU
10 BBIIIOJIHEHUIO
71a00paTOPHBIX
XUMHUYECKHX OIBITOB.
-Mcnonp3oBath 1pu
BBITTOJIHEHUH YIEOHBIX
3aJJaHUii U B IIpoLecce
HCCIIEA0BATENbCKON
JEATEIBHOCTH Hay4HO-
MOTTYJISIPHYIO
JIUTEPATYpy
XUMHYECKOT0
coJiepKaHus,
CIPaBOYHbIE
MaTepuabl, peCypchl
HNurepHera .
BeicTpauBats
pa3BEPHYTHIE
MUCbMEHHBIE U YCTHBIE
OTBETHI C ONIOPOM Ha
nH(pOpMAIHIO U3
ydeOHHKA U
CIPAaBOYHBIX
MaTepuasoB, FPaMOTHO
HCII0JIb30BATh
W3y4YEHHBIN
MIOHSATUHHBIN anmnapar
Kypca XUMHH.

Pazmen 2.

32

Tewma 3. Bo3ayx.

PaCKpBIBaTB CMBICJI

2,1,56,7




Baxuneimme
Hp@I[CTaBI/ITeJII/I
HEOPraHUYECKHUX
BCIICCTB

Kucnopon.
Oxcuasl

HU3y4aeMbIX MOHATUN U
MIPUMEHSTH 3TH
MOHSITUS [IPU OMUCAHUU
CBOWCTB BEILIECTB U UX
MIPEBPALLCHUH .
-XapaxkTepu3oBaThb
(ommMCHIBaTH) COCTAB
BO31yXa, PU3NYEeCKUe U
XUMHYECKHE CBOMCTBA
KHCIIOPO/Ia, CTIOCOOBI
€ro MoJy4yeHus,
MPUMEHEHUE U
3HaYEHUE B MPUPOJIE U
YKU3HH YEJIOBEKA .
-CpaBHHMBaTh peakluu
TOPEHUS U MEJIJIEHHOTO
OKHCJICHHUS .
-CoOupatb nnpubdop Juist
HOJIyYEHUs KUCIOPOJIa .
-Pacnio3nasarp
OIBITHBIM IIYTEM
KHUCIIOPOJT .
-Hcnonp30BaTh
XUMHYECKYIO
CUMBOJIUKY JIJIsI
cocTaBieHUs GopMyI
BEIIECTB,
MOJIEKYJISIPHBIX
ypaBHEHUH
XUMHYECKHUX PEAKIIHii ¢
y4acTHEM KHUCIOPOAA.

Tewma 4.
Bonopon. Cocras
KHUCJIOT U COJIEH

-PackpbIBaTh CMBICI
U3y4yaeMbIX MOHATHUH U
MPUMEHSTH 9TH
HOHSATHS TIPH ONUCAHUH
CBOWCTB BEILIECTB U UX
MIpEBpAIICHUM.
-XapakTepu3oBaTh
(omuchIBaTh)
¢buznyeckue u
XUMHUYECKHE CBOMCTBA
BOJOPOJIa, COCOOBI €r0
MOJTyYCHHUS,
MIPUMEHEHHE .

- CoOupats nipudop st
MOJTyYeHHS BOJIOPOJIA .
Hcnonp3oBaTbxuMudec
KYIO CHMBOJIMKY JIJIS
coCTaBJIeHUS POPMYII
BELIECTB,
MOJIEKYJISIPHBIX
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ypaBHEHUN XUMHYE-
CKHMX PEaKLHM C
y4acTHEM BOJOPO/IA .
-CnenoBaTh npaBuiaam
0e30macHoOi paboTHI B
naboparopuu npu
UCIIOJIb30BaHUU
XUMHYECKOH MOCYAbI U
o0opyoBaHus, a TaKKe
IpaBuJIaM 0OpalleHus ¢
TOPIOYMMH BEIIECTBAMU
B OBITY .

-IInanupoBars u
OCYILIECTBIIATh Ha
MPAKTUKE XUMUYECKUE
IKCIIEPUMEHTHI,
IPOBOJIUTH
HaOJIIOICHUS, JIe)IaTh
BBIBO/IBI 110
pe3yibTaTam
SKCIEPUMEHTA .
YuyacTBOBaTh B
COBMECTHOH paboTe B
rpymnme

Tema 5. Bona.
PacTtBopsI.
[Tonstue 06
OCHOBaHMSIX

PackpeiBath cMBICIT
U3Yy4aeMbIX MTOHATUN U
IIPUMEHATH 9TH
IIOHATUS IIPU ONMCAHUH
CBOMCTB BELLIECTB U UX
MIPEBPALLICHUH .

- XapakTepu3oBaThb
¢buznueckue u
XUMUYECKHE CBOMCTBA
BOJBI, €€ POJIb KaK
pacTBOPUTEIIA B
IPUPOJHBIX IIpoLieccax

-CocTaBlIATh
YPaBHECHUS XUMHYECKHX
peakIuii ¢ yaactuem
BOJIBI .

-OOBACHATH CYITHOCTh
9KOJIOTHYECKUX
mpo0ieM, CBS3aHHBIX C
3arpsi3HEHUEM
MIPUPOIHBIX BOJ,
CIIOCOOBI OUYUCTKHU BOJIBI
OT MIPUMECEii, MEPHI IO
OXpaHe BOJ] OT
3arpsiI3HEHUs .
-Ilnanuposars u
OCYIIECTBISTh HA
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MPAaKTUKE XUMUYECKUE
9KCIIEPUMEHTHI,
IPOBOJUTH
HaOIIONEHNS, IeNaTh
BBIBO/IBI 110
pe3ysibTaTam
JKCIEPUMEHTA .
-CnenoBaTh npaBuiam
0e30macHoOi paboThI B
naboparopuu npu
UCITI0JIb30BaHUU
XUMHYECKOM MOCYIbI U
o0opyIoBaHus.
-IIpoBoaUTH
BBIYHCIICHHUS C
MIPUMEHEHUEM ITOHSTHS
«MaccoBasi 1071
BEIIECTBA B PaCTBOPE.
-Hcnonp30BaTe npu
BBIMIOJTHEHUH YUEOHBIX
3aJjaHuid U B TIPOLIECCE
M CCJIEI0BATENbCKOM
JeSTEIbHOCTH Hay4yHO-
NONYJISPHYIO
JUTEpaATypy
XUMHUYECKOTO
coJiepKaHus,
CIIpaBOYHbIE
MaTepuabl, pecypchl
HuTepHera.
-BeicTpanBaTh
pa3BEPHYTHIC
MMCbMEHHBIE U YCTHBIE
OTBETHI C OIIOPOH Ha
nH(popMaLnIo U3
yueOHHUKa U
CIPaBOYHBIX
MaTepUaoB, TPaMOTHO
HCII0JIb30BATh
U3Y4YEHHBIN
MIOHATUHHBIN anmnapar
Kypca XUMHH.

Tema 6.
KonmuectBeHnHble
OTHOIIICHHS B
XAMUHA

-PackpbIBaTh CMBICI
M3y4aeMBbIX IIOHATUN U
MIPUMEHSATH 3TH
MIOHATHUSA, a TAKXKE
W3y4YEHHBIE 3aKOHBI U
TEOPUH ISl PEILICHUS
pacU€THBIX 3a7a4
.BpIuucasaTe MOJIpHYIO
Maccy BEUIECTB;
KOJIMYECTBO BEILIECTBA,
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00BEM raza, maccy
BEIIECTBA;
-IIpoBouTE pacy€Tnl
110 YPaBHEHUSM
XUMHYECKHUX PEaKIIHIA:
KOJIMYECTBa, 00BhEMa,
Macchl BEIecTBa 1o
U3BECTHO MY
KOJIMYECTBY, 00BEMY,
Macce peareHToB WK
IPOIYKTOB PEAKIUH .
-BeicTpanBaTh
pa3BEPHYTHIE
MIICbMEHHBIE U YCTHBIE
OTBETHI C OIIOPOIi Ha
nH(POPMAIIHIO U3
yueOHUKa U
CIPaBOYHbBIX
MaTepuaioB, IPaMOTHO
UCIIOJIb30BaTh
W3Y4EHHBIN
MOHATUIHBIN armapar
Kypca XUMHH

Tema 7.
OcHOBHBIE
KJIaCChI
HEOPTraHUYECKUX
COCJIMHEHHU

12

-Knaccuduumpoars
U3y4yaeMble BEIIECTBA
10 COCTaBY U
CBOIMCTBAM .

- CocTaBIITh
(GhopMyIbl OKCHIIOB,
KHCJIOT, OCHOBAHUM,
COJIeH M Ha3bIBaTh UX
10 MEXITYHapOJIHON
HOMEHKJIATYype .

- [Iporno3upoBars
CBOICTBA BEIIECTB Ha
OCHOBE OOIINX
XHMHYSCKHUX CBOHCTB
U3YYEHHBIX
KJIACCOB/TPYIIII
BEIIECTB, K KOTOPBIM
OHH OTHOCSTCS .
-CocTaBniTh
MOJICKYJISIPHBIE
YpaBHEHUS PEaKIIMid,
WUTFOCTPUPYIOIINAX
XHMUYECKHE CBOMCTBA
Y CIIOCOOBI OTyYEHUS
BEILIECTB U3YyUYEHHBIX
KJIACCOB/TPYIII, a TAaKXKe
MOATBEPKIAIOIIHNX
TEHETHYECKYIO
B3aMMOCBS3b MEXIY

2,1,56,7




HUMU .
-IIponszBoauTh
BBIUUCIICHHS 110
YPaBHEHUSAM
XUMHMYECKHUX PEAKLIMH .
-IInanupoBars u
OCYILIECTBIIATh Ha
MIPaKTUKE XUMUUYECKUE
JKCIIEPUMEHTHI,
IIPOBOJUTD
HaOJIr0/IeHus, JeIaTh
BBIBOJIBI 110
pe3yJsibTaTamMm
JKCIIEPUMEHTA.
-CnenoBaTh npasuiam
6e3omacHoil paboTsI B
nabopaTropuu npu
UCITOJIb30BAaHNUH
XUMHYECKOM MOCYAbI U
000pyIo BaHUS .
-Hcnonp3oBaTe npu
BBINTOJIHEHUH YYEOHBIX
3aJlaHuid U B TIPOLIECCE
HCCIIEJ0BATEIbCKON
NEeATEIbHOCTH HAyYHO-
HOIYJIIPHYIO
JUTEPATYPY
XUMHYECKOIO
CoZlepKaHus,
CIIPaBOYHbIE
MaTepuabl, PECYpChI
HurepHera.
-BeicTpanBaTh
pa3BEPHYTHIC
MMCbMEHHBIE U YCTHBIE
OTBETHI C OIIOPOH Ha
nH(popMaLnIo U3
yueOHUKa U
CIPaBOYHBIX
MaTepUaoB, TPaMOTHO
HCIIOJIb30BaTh
U3Y4YEHHBIN
MIOHATHUHHBIN anmnapar
Kypca XUMHH.

Paznen 3.
Ilepuoanueckuit
3aKOH U
nepuonyecKas
cucreMa
XUMUYECKHX

sanemenTtoB J[. U.

Menneneena.

15

Tewma 8.
[lepuoanueckuii
3aKOH U
nepuonyecKas
cucremMa
XUMHUYECKUX

anemenTtoB Jl. U.

Menneneena.

-PackpeIBaTh cMBbICI
IIEPUOJUYECKOTO
3aKOHa .

-ITonnmars
CyILIECTBOBAHUE
IIEPUOAUYECKOU
3aBUCHMOCTH CBOMCTB
XUMUYECKHUX DJIEMEHTOB

2,1,56,7




Ctpoenue
aTOMOB.
Xumuaeckast
CBSI3b.
OKHUCIMTEIIBHO-
BOCCTaHOBUTEIIHH
bIC peaKIuu

Ctpoenue aToma.

(M3MEHEHHE pPaTNyCOB
aTOMOB U
3JEKTPOOTPULATENBHOC
TH) U UX COSTUHCHUI
OT IMOJIOKEHUS B
IIEPUOANYECKON
CUCTEME U CTPOEHUS
aToMma .
-YcTaHaBIMBaTh CBS3b
MEX/1y TIOJIOKEHUEM
3JIEMEHTA B
MEPUOINYECKOMN
CUCTEME U CTPOECHUEM
ero aroma (CocTaB 1
3aps snapa, oomiee
YHCJIO 3JIEKTPO- HOB U
pacnpeneneHue ux 1no
AJEKTPOHHBIM CIIOSIM) .
-XapakTepu3oBaTh
XUMHUYECKUE 3TIEMEHTBI
IIEPBBIX TPEX MEPUOJIOB,
KaJIns, KaJIbLIMS 110 UX
I0JIO’KEHUIO

B [IEPUOIMYECKON
cucreme /I. W.
Menneneesna.

- CrnenoBatp IpaBuiIaM
Oe30macHoOi paboThI B
naboparopuu mpu
UCITI0JIb30BaHUU
XUMHUYECKON NTOCY/bI U
000pyI0BaHUS.
-BeicTpanBaTh

pa3BEPHYTHIE
MMCbMEHHBIE U YCTHBIE
OTBETHI C ONIOPOM Ha
nH(popMaLNIo U3
yueOHUKa U
CIIPaBOYHBIX
MaTepUaoB, TPaMOTHO
MCIIOJIb30BATh
W3y4YEHHBIN
MOHSTUHHBIN anmnapar
Kypca XUMHH .

-Mcnons3oBath npu
BBITIOJTHEHUH YUEOHBIX
3aJJaHUI TEKCTHI
yueOHHUKa, CIIPaBOYHbIE
MaTepHabl
(mepuouYecKyro




CUCTEMY XMMHUYECKUX
anemeHToB /1. .
MenneneeBa, Tabauiy
pPacTBOPUMOCTH KHUCIOT,
OCHOBaHHH U COJICH B
BOJIE,
ANEKTPOXUMUYECKUN
P HAIPSKEHUI
METaJJIOB).
-Hcnonb30BaTh Ipu
BBIMIOJTHEHUH YUEOHBIX
3aJlaHUid U B IIPOLIECCE
UCCIIEIOBATEIbCKOM
NEeSATEeIbHOCTH HAyYHO-
HOMYJISPHYIO
JUTEPATYPy
XUMHYECKOT0
COJIepXKaHus,
CIIpaBOYHbBIC
MaTepuabl, peCypChl
Hurepnera

Tema 9.
Xnmuueckas
CBSI3b.
OKHUCIUTEILHO-
BOCCTAaHOBUTEIbH
bI€ peaKIInu.

-PackpbIBaTh CMBICI
U3Yy4aeMbIX MTOHSATHH.
-Onpenensite BU
XUMHUYECKOH CBSI3U B
COCITUHCHUH.
-Onpenensrts CTENeHb
OKUCJICHUS
XUMHYECKOT0 AJIEMEHTA
1o opMyie ero
COCTUHEHHUS .
-Onpenensit HIeMeHT
(BemecTBO) —
OKUCJIUTEITh U DJIEMCHT
(BemecTBO) —
BOCCTaHOBUTEb.
-OOBACHATH CYLUTHOCTh
MPOIECCOB OKUCICHHUS
Y BOCCTAHOBJICHHSI.
-CocTaBnsTh
3JIEKTPOHHBIN OanaHc ¢
y4ETOM UKCIIa
OTJIAaHHBIX U MPUHATHIX
JIEKTPOHOB.
-CocTaBnsaTh ypaBHEHUE
OKHUCJIUTEIHHO-
BOCCTaHOBUTEIIBHOM
peaxiuu.

2,1,56,7

9 kJtacc

Pazpen 1.
BemectBo u
XUMHUYCCKHUEC

19

[ToBTOpEenue n
yriyoneHue
3HaHUUI

-XapakTepu3oBaTh
XUMUYECKUE DIIEMEHTBI
IIEPBBIX TPEX NEPUOJIOB,

2,1,56,7,8




peakiuu

OCHOBHBIX
pasnenoB Kypca 8
KJlacca

KaJIUS ¥ KalbIUs 10 UX
II0JIOKEHHUIO B
MEPUOUYECKOMN
cucreme J[.1.
Menneneesa.

- Knaccudunuposats u
Ha3bIBATh
HEOpraHUYECKHe
BELLECTBA N3yYEHHBIX
KJIACCOB.

- OnuceIBaTh 001IKE
XMMHYECKHE CBOMCTBA
BEILECTB Pa3JINYHBIX
KJIACCOB, ITO/ITBEPK1aTh
CBOMCTBa ITpUMEpamMu
MOJIEKYJISIPHBIX
ypaBHEHUH
XMMHYECKHUX PEAKIUH.
-Onpenensts BUA
XUMHUYECKOH CBSA3U U
THUII KPUCTAIIMYECKOMN
PEIIETKY BELIECTBA.
-IIpornosupoBath
CBOMCTBA BEILECTB B
3aBUCHUMOCTH OT UX
CTPOCHHUS.
-BeicTpanBaTh
pa3BEPHYTHIE
MMCbMEHHBIC U YCTHBIC
OTBETHI C OIIOPOI Ha
nH(pOopMaLNIO U3
yueOHUKa U
CIPaBOYHBIX
MaTepHalioB, TPAMOTHO
HCII0JIb30BATh
U3Y4YEHHBIN
MIOHATHUHHBIN anmnapar
Kypca XUMHH.
-Hcnonp3oBaTe mpu
BBIMIOJTHEHUH YUEOHBIX
3aJlaHuid U B TIPOIIECCE
UCCIIEI0BATEIbCKOU
JeSITeIbHOCTH Hay4yHO-
MOMYJISIPHYIO
JAUTEpaTypy
XUMHYECKOTO
coJiepKaHus,
CIIpaBOYHbIC
MaTepUabl, PECypChbl
HNHurepHera

Tema 1.
OCHOBHEBIE

-PackpbIBaTh cMBICI
M3y4aeMBbIX IIOHATHN U

2,1,5,6,7,8




3aKOHOMEPHOCTH
XUMHUYECKUX
peakuuii

MIPUMEHSATH 3TH
TOHSATHUSA MPU OMHUCAHUHT
CBOMCTB BEILIECTB U UX
IIpEBpALICHUM .
-Knaccudunuponars
XUMHUYECKUE PEAKIINHI
110 Pa3JIMYHbIM
MPU3HAKaM .
-YcTaHaBIMBATh
3aBUCUMOCTb CKOPOCTH
XUMHUYECKOH peaKuu
OT pa3JINYHBIX
(hakTOpOB.
-IIpornosupoBarb
BO3MOKHOCTH
MPOTEKAHUS
XUMHUYECKUX
MIPEBPAILCHHI B
Pa3IMYHBIX YCIOBUSX .
-IIpon3BoauTH
BBIYHCIICHUS 110
XUMUYECKUM
YpaBHEHUSIM.

Tema 2.
DIEeKTpONIUTHYEC
Kas
JMCCOLMAaIINS.
XuMuyeckre
peakuuu B
pacTtBopax

-PackpbIBaTh CMBICI
U3y4aeMbIX MOHATUH, a
TaK)K€ CMBICIT TEOPUU
3JEKTPOJIUTUYECKON
JUCCOLUAIINH.
-OOBACHATH TPUYUHBI
ANEKTPOIPOBOHOCTH
BOJHBIX PAaCTBOPOB .
-CocTaBnsiTh
ypaBHEHUS
JUCCOLMAIIUU KUCIIOT,
IIEJIOYEH U COJIEH,
MIOJIHBIE U
COKpaIEHHBIE MOHHBIE
YpaBHEHUSI XUMUYECKUX
peaKkurii HOHHOTO
oOMeHa.
-IInanupoBars u
OCYUIECTBJISATh Ha
MPAKTUKE XUMUYECKUE
SKCHEPUMEHTBHI,
MIPOBOJIUTH
HaOII0IeHUs, 1eTaTh
BBIBOJIBI 110
pe3yabTaTam
IKCTIEPUMEHTA.
-CnenoBaTh npaBuiIamMm
0e30macHoil paboThI B
naboparopuu mpu

2,1,56,7,8




HCIIOJIb30BaHUH
XMMHYECKOM MOCYABI U
o0opyoBaHuUs.
-IIponsBoauTs
BBIYKCIICHHUS 110
XUMUYECKUM
YPaBHEHUSIM.
-BeicTpanBaTh
pa3BEPHYTHIE
MIMCbMEHHBIE U YCTHBIE
OTBETHI C OIIOPOI Ha
nH(pOPMAIIHIO U3
ydeOHHKA U
CIIPaBOYHBIX
MaTepHaJIOB, IPAMOTHO
HCIIOJIb30BaTh
V3y4EHHBIN
MOHATUIHBIN arapar
Kypca XUMHH.

Paznen 2.
Hemeranie! n ux
COeTUHEHUS

30

Tema 3. O6mas
XapakTepHu- CTUKa
XUMHYECKHUX
3JIEMEH- TOB
VIIA-rpynmsl.
T"anorens!

-O0BsACHATH 00IITHE
3aKOHOMEPHOCTH B
VW3MEHEHUU CBOWCTB
HEMETAJJIOB U UX
COEMHEHH B
peJenax MajbIxX
MEPHOJIOB U TJIABHBIX
HOJITPYIII
MEPUOINYECKOMN
CUCTEMbI XUMHYECKUX
3JIEMEHTOB C y4ETOM
CTPOEHHUSI X aTOMOB.
- XapakTepu3oBaThb
¢busnyeckue u
XMMHYECKHE CBOMCTBA
MPOCTHIX BEIIECTB
raJIoreHoB (Ha mpuUMepe
XJIOpa) U CIIOXKHBIX
BEILECTB
(x;mopoBogopoaa,
XJIOpHJIa HATpHs),
CIOCOOBI UX
MOJIy4YEHHS,
MIPUMEHEHUE U
3HA4YE€HHE B IPUPOJAC U
JKU3HH YEJIOBEKA.
-Onpenensrtob
XJIOPUINOHBI B
pacTtBope.
-IInanuposars u
OCYUIIECTBJISTh Ha
MPAKTHKE XUMHUYECKUE
SKCIEPUMEHTBHI,

2,1,56,7,8




MIPOBOIUTH
HaOJII0ICHUS, 1CIaTh
BBIBOJIBI 10
pe3ynbraTtam
IKCIIEPUMEHTA.

Tema 4. O0Omas
XapaKTEePUCTUKA
XAMHYECKHUX
ajeMeHTOB VIA-
rpynnsl. Cepa n
€€ coeIUHEHUS

-O0BsACHATH 00IITHEe
3aKOHOMEPHOCTH B
W3MEHEHUU CBOWCTB
snemeHToB VIA-
TPYIIBI U UX
COCTUHEHUN

C Y4€TOM CTPOEHUS UX
aTOMOB.
-XapaxkTepu3oBaThb
dbuzmdeckue

Y XUMHYECKHE
CBOICTBa MPOCTOTO
BEIIECTBA CEPBI U €€
COETMHEHUU
(cepoBogopona,
OKCHJIOB CEpBI, CEpHOU
KUCJIOTBI, CyJIb(aToB),
CIOCOOBI UX
HOJTy4YeHUS,
IpUMEHEHUE U
3HAYEHUE B PUPOJE U
KU3HU YEJIOBEKa .
-Onpenensts HaATUYUE
cynb(haT-uOHOB B
pacTBope.

-OOBSICHATH CYIIHOCTh
9KOJIOTMYECKUX
npo0iieM, CBSI3aHHBIX C
HaXO0XICHUEM
COCIMHEHU CEPHI B
OKpY>Karollen cpene.
-IInanuposars u
OCYILIECTBIIATD Ha
MPAKTUKE XUMUYECKUE
SKCHEPUMEHTBHI,
MPOBOJIUTH
HaOOIeHUs, 1eTaTh
BBIBOJIBI 110
pe3yabTaTam
JKCIIEPUMEHTA.
-CrnenoBaTh mpaBuiIam
6e30macHoil paboThI B
naboparopuu mpu
HCIIOJIb30BaHUU
XUMHUYECKON MOCY/bI U
000opyIOBaHUS .
-IIponsBoanTh

2,1,56,7,8




BBIYUCIIEHUS 110
XUMUYECKUM
YPaBHEHUSM.
-Hcnonb30BaTe Ipu
BBIMIOJTHEHUH YUEOHBIX
3aJJaHUI TEKCThI
yueOHHUKa, CIIPaBOYHbIE
MaTepuabl
(meproIuYecKyIo
CHUCTEMY XUMHUYECKUX
anemenToB .M.
Menpeneesa, Ta0IHIly
PacTBOPUMOCTH KHUCIOT,
OCHOBAaHUH U COJIEH

B BOJIE,
BJIEKTPOXUMHUYECKUI
A HATIPSHKEHU
METaJlIOB).
-Hcnosp30BaTe pu
BBIMIOJTHEHUH YUEOHBIX
3aJjaHuid U B TIPOLIECCE
M CCJIEI0BATENbCKOM
NEeSATEeIbHOCTH HAYYHO-
NONYJISPHYIO
JTUTEPATYPY
XUMHUYECKOTO
CoJIepKaHus,
CIIpaBOYHbIE
MaTepHalibl, PeCypChl
HMuTepuera

Tema 5. OOmias
XapaKTePUCTHKA
XUMHAYECKUX
371eMeHTOB VA-
rpynmnsl. A3oT,
¢dochop n ux
COCMHEHUS

Tema 6. OOmias
XapaKTepUCTHKA
XUMHAYECKHX
aseMeHToB |VA-
TPYIIIIBL.
Yrnepon u
KPEMHHI U UX
COEMHEHUS

-O0BsACHATH 00IIIHe
3aKOHOMEPHOCTH B
U3MEHEHUU CBOUCTB
JIIEMEHTOB

V A-TpymIibl ¥ UX
COCIMHEHUH C YYETOM
CTPOCHUS X aTOMOB.
-XapakTepu3oBaTh
¢duznueckue u
XMMHUYECKHE CBOWCTBA
MPOCTHIX BEMIECTB a30Ta
u pocdopa u ux
COoeMHEHMH (aMMuaKa,
coJieii aMMOHHUS,
a30THOU KHUCJIOTHI,
HUTPATOB, OKCHUJIA
dhochopa(V) u
(hocopHOIT KHCITOTHI,
(dhocdaroB), ciocoOs ux
MOJTyYeHHUS,
MpUMEHEHHE U
3Ha4YeHHUE B IPUPOJIE U

2,1,5,6,7,8

2,1,5,6,7,8




YKU3HU YeJIOBEKa.

- OnpenensiTb NOHBI
amMmMoHus U ocdart-
HOHBI B pacTBOpE.
-O0BACHATH CYLUTHOCTH
JKOJIOTUYECKUX
npo0iieM, CBSI3aHHBIX C
HaxO0XJICHHEM
COEMHEHMI a30Ta U
docdopa B
OKpYy’Karolei cpene.
[LmanupoBate u
OCYIIIECTBIISTH HA
MPAKTUKE XUMUYECKUE
9KCIIEPUMEHTHI,
MPOBOJIUTH
HaOOIeHUs, 1eaTh
BBIBO/IBI 110
pe3yabTaTam
JKCIIEPUMEHTA.
-CnenoBaTh npaBuiam
Oe30omacHoOi paboThI B
nabopaTtopuu mpu
UCIIOJIb30BaHUU
XUMHYECKOM MOCYAbI U
000pyI0BaHUs.
-IIpon3BoauTH
BBIUMCIICHUSI 110
XUMHYCCKAM
YpaBHEHUSIM.
-Hcnonp3oBaTe mpu
BBIMIOJTHEHUH YUEOHBIX
3aJJaHUI TEKCThI
yueOHHUKa, CIIPaBOYHbIE
MaTepuabl
(meproanYECKyIO
CHUCTEMY XUMHYECKUX
anemeHTOB /.M.
Menneneena, Tabauiy
PacTBOPUMOCTH KHUCIOT,
OCHOBAaHHU U COJIEH B
BOJIE,
BJIEKTPOXUMHUYECKHI
P HAIPSKCHUI
METAJIJIOB).
-Hcnonb3oBaTh pu
BBITIOJTHEHUH YUEOHBIX
3aJlaHUi U B IIPOLIECCE
HCCIIEIOBATEILCKOU
NesATEIbHOCTH HAyYHO-
MOMYJISIPHYO
JUTEpaTypy




XUMHYECKOT0
coJIepKaHus,
CIPaBOYHbIE
MaTepuaibl, PECypChl
Hurepnera

Paznen 3.
MeTtanisl ¥ ux
COEIMHEHUS

16

Tema 7. O0Omue
CBOMCTBa
METAJUIOB

Tema 8.
Baxneinmne
METaJUIBI U UX
COEIMHEHHUS

12

OOBACHATH 00IIIHE
3aKOHOMEPHOCTH B
U3MEHEHUHU CBOMCTB
3JIEMEHTOB-METAJLIIOB B
rpyIIax u ux
COCMHEHUH C y4ETOM
CTPOCHHUSI KX aTOMOB .
XapakTepu3oBaTh
¢busnyeckue u
XUMHUYECKHE CBOMCTBA
MPOCTHIX BEIIECTB
METaJJIOB U UX
COCIMHEHUH (OKCHJIOB,
THUAPOKCHJIOB, COJICH),
CIIOCOOBI UX
MOJIY4YEHHS,
pUMEHEHUE U
3HAYEHUE B IPUPOJIC U
JKU3HU YeJI0BEKa .
-Pacno3naBats ¢
ITOMOIITBIO
Ka4eCTBEHHBIX peaKIuid
HOHBI METAJIJIOB.
-IlmanupoBath u
OCYIIECTBJISITh Ha
MPaKTUKE XUMUYECKHE
SKCTIIEPUMEHTHI,
MPOBOJIUTH
HaOJIIOIeHUS, NeaTh
BBIBO/IbI IO
pe3ynbTaTam
IKCTIIEPUMEHTA.
-CnenoBaTh npaBuiIam
0e30macHoi paboTHI B
naboparopuu mpu
HCTIOJIb30BAHUH
XUMHUYECKOM MOCYbI U
000opyI0OBaHUS.
-IIponsBoauTh
BBIYHCIICHHS 110
XUMHYECKUM
YpaBHEHUSIM.
-BeicTpauBaTh
pa3BEPHYTHIE
MHUCbMEHHBIE U YCTHbBIE
OTBETHI C ONIOPO Ha
nH(GOpPMAIIHIO U3

2,1,56,7,8

2,1,56,7,8




ydeOHHKA U
CIIPaBOYHBIX
MaTepHaJIOB, IPAMOTHO
HCII0JIb30BATh
M3y4YCHHBIN
MOHSTUMHBIN armapar
Kypca XUMHH.

Tema 9.
BemecrBa u
MaTepu ajbl B
’KH3HH YeI0BeKa

Pa3nen 4. Xumus
U OKpYKaroIas 3
cpena

-XapakTepu3oBaTh poJib
XUMHH B Pa3TUYHBIX
cdepax AeaTeTbHOCTH
JIF0JIeii, OCHOBHEIC
BELIECTBA U MaTEPUAJIbL,
IPUMEHSEMbIC B )KU3HU
COBPEMEHHOI0
YeJioBeKa.

-OOBSICHATD YCIOBUS
0e30MmacHoOro
UCIIOJIb30BaHUs
BEIIECTB U XMMHYECKHUX
peakuuii B ObITY.
-AHanMM3upoOBaTh
UHPOPMALIUIO O
BIIUSTHUU
IPOMBIIIJIEHHOCTH,
CEJIbCKOTO XO3SICTBA,
TpaHCIIOPTa U Jp. HA
COCTOSTHUE
OKPY>KalOILEH Cpeibl.
-YMeTbh OKa3bIBaTh
HEPBYIO TOMOLIb NpU
XUMHUYECKHX OXKOTax U
OTpaBJICHUSIX

2,1,5,6,7,8

COT'JTACOBAHO

[Ipotokon 3aceIaHus METOAUYECKOTO
00OBEIMHEHUS YYUTENeH MaTeMaTUKH, (U3HKH,
actpoHomuu, uHopmaruku u UKT, rexHonoruwu,
XHMUH, OMOJIOTHH.

oT 26 aBrycra 2022 roga Ne 1

PykoBoguTens JLb. KypiieBa

COI'NTACOBAHO

3amecTuTens qupekTopa no YBP

H. A. 'yrauna

29 aprycra 2022 rona




TeMbl NpaKTHYECKUX PadoOT:
8 kiacc

1.JIaboparoproe ob6opymoBaHue 1 pueMbl oopaiienus ¢ HuM. [IpaBuiia 6e3omacHoit paboThI B
XHMHYECKOM 1ad0paTopuHu.
2.04ucTKa 3arpsi3HEHHON MOBAPEHHOM COJIU.
3.Ilony4yenue KUCI0po1a U U3y4CHHUE €ro CBOMCTB.
4.Ilonydenue BOJOPOJIa U U3YYCHUE €0 CBOMCTB.
5.IIpuroroBiieHUE PACTBOPOB C ONPEACIICHHON MAaCCOBOM JIOJIEN PACTBOPEHHOI'O BELIECTBA.
6.PemieHne skciepuMeHTANIbHBIX 3a7a4 110 TeMe «OCHOBHBIE KJIACCHI HEOPraHUYECKUX
COEIUHEHUIN.

9 kJaacce
1.M3ydenue BIUSHUS YCIOBUN MIPOTEKAHUSI XUMUYECKON PEaKIMU Ha €€ CKOPOCTh.
2.Pemienne 3kcriepuMeHTaNbHBIX 33/1a4 110 TeMe «CBOMCTBa KUCIOT, OCHOBAaHUM U COJIEH KaK
AIEKTPOIUTOBY
3.Ilony4yeHue CONHONU KUCIOTHI U U3yYeHHUE €€ CBOMCTB.
4 PereHue 3KCriepuMEHTaIbHBIX 3a/1a4 110 TeMme «Kucnopoa u cepa
5.1lonydyeHne aMMHuaKka U U3y4€HUE €r0 CBOMCTB.
6.ITorydeHne yriieKuciIoro ra3a U U3y4eHHUe ero CBOMCTB.
7.Pemenune
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