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H.]IaHl/IpyeMble pe3yJbTaTbl 0OCBOCHUA yqeﬁnoro nmpeaMera

JINYHOCTHBIE Pe3yabTATHI:

* OCO3HaHME E€OUHCTBA M IEJIOCTHOCTH OKPYKAIOLIETO MHpPA, BO3MOXKHOCTU €TrO
M03HABAEMOCTH M 0OBSCHIMOCTH Ha OCHOBE JIOCTM)KEHUH HAyKH;

* BBICTPaWBaHHE [[EJIOCTHOTO MUPOBO33PEHUS;

* OLEHKa >XM3HEHHBIX CHUTYallMid C TOYKM 3peHHs Oe3omacHOTo oOpas3a >KH3HH H
COXpaHEHHUs 3/I0POBbS;

* OIIEHKA 3KOJIOTUYECKOTO PUCKA B3aUMOOTHOIIICHUH YeJI0BEKA U IIPUPOIBI;

* (QopmMHpOBaHNE FKOJIOTUIECKOTO MBILIUICHHS: YMEHUE OIICHUBATH CBOIO JESITEIHHOCTD
Y TIOCTYTIKH JIPYTUX JIIOJICH C TOYKH 3pEHUS] COXPAHEHUS OKPY)KAIOLIEH Cpeibl — rapaHTa KU3HH
1 OaromoJiyuus Jiro/iel Ha 3emiie.

MeranpeaMeTHbie pe3yJabTaThl

Pecynamuenvie:

* oOHapyxuBaTh U (HOPMYyIUPOBATH Y4eOHYIO TPOOJIEMY, ONPENENsITh Lelb y4eOHOU
NeSTeITbHOCTH;

* BBIJIBUTaTh BEPCHH PEIICHUS dKCIICPUMEHTAIBHON MPOOJIEMbI, 0CO3HABATh KOHCYHBIN
pe3yibTaT, BRIOMPATh U3 MPEUIOKEHHBIX CPEICTBA TOCTHKEHUS TIEeITH;

* COCTaBJAThH (MHIUBUIYAJIIbHO WM B IPYIIIE) IUIaH PElIeHUs TPOOIIeMBl;

* paboTas TO TUIaHYy, CBEpPATh CBOM JIEHCTBUS C MENBI0O W, TpPU HEOOXOIUMOCTH,
HCTIPABIISATH OIINOKH;

* B JIMAJIOTE C YYUTEJIEM COBEPIICHCTBOBATH KPUTEPHUU OIICHKH.

Kommynuxamuenuwie:

* OpraHM3OBBIBaTH Y4YEOHOE B3aMMOJICUCTBHE B Tpymme (ONpenessTh OOIue IIeNH,
pacnpenensiTh pojiu, 10T0OBapUBaThCs APYT € APYroM M T. 11.).

Ilo3nasamenshoie:

* aHAJM3MPOBATh, CPAaBHUBATh, KIACCU(UIIMPOBATH U 0000IIATh XUMUYECKHUE (PaKThl U
SIBIICHUS;

* BBISBJISATH IPUYMHBI U CIEJICTBUS MIPOCTHIX XUMUYECKUX SIBJICHUM;

* OCYILECTBJISATh CPaBHEHHE, KIACCU(PUKAUIO XUMUYECKHX BELIECTB IO 33JaHHBIM
OCHOBAHUSM U KPUTEPHSIM JJISl YKa3aHHbBIX JJOTUYECKUX OTepaluii;

* CTPOUTH JIOTHYECKOE CYKJCHHE IOClie TMPEABAPUTEIBHOIO aHajin3a, BKIIIOYAIOIIEe
YCTaHOBJICHUE MPUYHHHO-CIICJICTBEHHBIX CBS3EH;

* CO3/JaBaThb CXEMaTHYECKHE MOJIEJIM C BBIJCIICEHUEM CYIIECTBEHHBIX XapaKTEPUCTUK
XMUMHUYECKOTO 00BEKTa;

* COCTaBIISITh TE3UCHI, Pa3INYHbIC BUbI TIAHOB;

* TpeoOpazoBbIBATh HHPOPMAIIMIO U3 OJJHOTO BHJIA B APYroil (TabauIly B TEKCT U TIp.).

* yYMETh OMpEeAeisITh BO3MOXKHBIE MCTOYHUKUA HEOOXOIUMBIX CBEICHUH, MPOU3BOJIUTH
MOUCK MH(POPMAIUH, aHATU3UPOBAThH U OLIEHUBATh €€ JOCTOBEPHOCTD.

IIpenmeTHble pe3yJibTaThl OCBOCHHS O0YyYalOIIUMHUCA MPOTPaMMBbl yU€OHOTO IpeaMeTa
«XUMUSA».
Buinycknux nayuumes:
® XapaKTepH30BaTh OCHOBHBIE METOIbl MIO3HAHUS: HAOIO/IEHNE, U3MEpPEHHE,
JKCIIEPUMEHT;

® OIIUCBIBATh C OHOpOI\/’I Ha IJIaH CBOMCTBa TBCPABIX, KUIKUX, ra3006pa3HHx
BCIICCTB, BBIACIIAA UX CYIICCTBCHHLIC IIPU3HAKU

® [IOHMMAaTh CMBICI OCHOBHBIX XMMHYECKHX ITOHATHUH «aTOM», «KMOJICKYJIa»,
«XUMHYECKUMN OJICMCHT), «IIPOCTOC BCIICCTBO», «CJIOKHOC BCIICCTBO»,
(BAJICHTHOCTb», «XUMHUUYCCKA PCAKIIUA», UCTI0JIb3YS 3HAKOBYIO CUCTCMY XUMHUU,



® [IOHMMAaTh CMBICI 3aKOHOB COXPAaHEHHs MAacChl BEIIECTB, IOCTOSIHCTBA
COCTaBa, aTOMHO-MOJIEKYJISIPHOU TEOPHH;

® pa3nIMuaTh MOCJE MPEIBAPUTEIHLHOTO aHAIN3a XUMHUYECKHE U (pU3uvecKue
SIBJICHHUS,

® Ha3bIBaTh XUMUYECKHUE DJIEMEHTHI;
® OIpEeleNATh COCTAB BELIECTB 10 UX (GopMyIIaM;

® OIpEeACNATh BAJICHTHOCTb M CTEIEHb OKUCJIEHUS aTOMOB JJIEMEHTOB B
COEJIMHEHUSX C ONOPOM Ha aJITOPUTM Y4EOHBIX EHCTBUM;

® ONpeaAcIATb TUII XUMHUYCCKUX peaKuHﬁ;
® HAa3bIBATH IMPHU3HAKU W YCJIOBUS NMPOTCKAHHUA XUMHUYCCKUX peaKHHﬁ;

® BLIABJIATL HNPU3HAKH, CBUACTCIBCTBYIOIIHME O MNPOTCKAHHUU XUMHUYCCKOM
PEaKuu IMPU BBIITOJITHCHUHU XUMHWYCCKOI'O OIIbITA,

e coCTaBiATh  (GopMyibl  OWHApHBIX  COEAWHEHUH U GOpMYIBI
HEOPraHMYECKUX COEAMHEHUN M3Y4EHHBIX KJIaCCOB C OMOPOM Ha aJITOPUTM Y4EOHBIX
JICUCTBHI,

® COCTaBJIATb  MOJICKYJISIDHBIE  YpPaBHEHHMS  XUMHYECKHX  PEaKLHM,
MOJ'IGKy.]'IS[pHBIe IIOJIHBIC H coxpameHHme NOHHBIC ypaBHeHI/ISI peaKHI/Iﬁ O6MeHa;
COCTaBJISITh YPABHEHUSI SJIEKTPOJIUTUUECKONU TUCCOMAIIMN KUCIIOT, IIE0Y€eH, COJIeH;

e coOmoaath mpaBuiIa 0e30MmacHON PaboThI MPU MTPOBEICHUH OIIBITOB;
® [I0JIb30BaThCS JIAOOPATOPHBIM 0OOPYIOBAHUEM M TOCY/ION;

® BBUHCIATH OTHOCHUTEIBHYIO MOJIEKYJISPHYI0O M MOJISIPHYIO Macchl
BEIIECTB; MAaCCOBYIO JIOJII0 XUMUYECKOTO 3JIEMEHTa C UCTIOJIb30BaHUEM (POPMYIT;

® BBIUUCIIATH KOJIMYECTBO, 00BEM WM MacCy BEIIECTBA IO KOJIHYECTBY,
00beMy, Macce peareHTOB WJIM MPOAYKTOB PEAKIIMH C ONIOPOH Ha aJITOPUTM yIEOHBIX
JeiCcTBUI 1im obpaserr,

® XapaKTEepU30BaTh (PU3MUECKHE ¢ XUMHUYECKHE CBOMCTBA IIPOCTHIX
(kucmoposa, BOJIOPOJIa) M CIOKHBIX BEIIECTB;

e XapakTepu3oBaTh (M3HUECKHE M XUMHUYECKHE CBOMCTBA KHUCIOPOJa,
BOJIOPOJIa, BOJBI MO IJIAHY, a TaK)Ke OO0IIMe CBOMCTBA BELIECTB, MPUHAIICKAIINUX K
M3YYEHHBIM KJIacCaM HEOPraHWYEeCKUX BEIIECTB: OKCHIOB (OCHOBHBIX, KHCIOTHBIX,
aM(pOTepHBIX), OCHOBAaHUM, KHUCIOT, COJEH (CPEAHUX) C HCIOJIB30BAHUEM CXEMBI
«I'eHeTHYECKHE B3aUMOCBSI3NY;

¢ II0JIy4aThb, CO6I/IpaTB KHCJIOPOA 1 BOAOPOA;

® PpPaClio3HAaBaTb OIIBITHBIM IIYTEM ra3006pa3HLIe BCIICCTBA: KHUCIOPOL,
BOJOPOL;

¢ TIPUMCHATH 3aKOH ABOF&I[pO;

e omepupoBaTh Ha 0a30BOM YpOBHE TOHSATHEM «TeroBod d3ddekt
peaKkmumny», «MOJISIPHBIA 00beM» MIPU PELISHUH 33/1aY;

® XapaKTCpPU30BaATb (I)I/IBI/I‘-ICCKI/IC U XUMHYECKHUE CBOMCTBA BOJbI,



e OmnepupoBaTh Ha Ha30BOM YPOBHE MOHITUEM «PACTBOPY;
® BBIYHUCIATH MACCOBYIO JIOJIIO PACTBOPEHHOI'O BELECTBA B PACTBOPE;

® IIpUTOTOBJIATH  pPacTBOpPBl  C  ONPEACIICHHOM  MacCOBOM  JIOJIEH
PacTBOPEHHOIO BEILIECTBA;

¢ Ha3bIBATb COCAMHCHUA N3YYCHHLBIX KJIACCOB HCOPraHMYCCKNX BCUICCTB,

® ONpeleNATh IPUHANICKHOCTh BEIIECTB K ONPENEICHHOMY KIJIAcCy
COCIMHEHUH C ONIOPOM Ha ONPEIEIICHUS], B TOM YHCIE CTPYKTYPUPOBAHHBIC;

® COCTaBIATH (POPMYJIBI HEOPTAHUYECKUX COCTUHEHUN U3yYEHHBIX KIIACCOB;

® TIPOBOJUTH OMNBITHI, MOATBCPKAAOIINC XUMHUYCCKUC CBOMCTBaA HU3YUYCHHBIX
KJIaCCOB HECOPraHNYCCKNX BCIICCTB,

® pacCrio3HaBaTb OIBITHBIM IIYTEM PpacCTBOPbI KHUCIIOT U IIIGJ'IO‘-IGI\/JI 10
HU3MCHCHUIO OKPACKH MHAUKATOPA,

® XapaKTCpPU30BaTb B3aUMOCBA3bL MCXKAY KillaCCaMUM  HCOPraHMYCCKUX
COG)II/IHGHI/II‘/’I C HCIIOJIb30BaHUEM CXeMBI «I eHeTHUecKue B3aNMOCBA3N),

e noHuMarth cMbicha [lepuoanueckoro 3akona JI.M. Menneneesa;

® O0O0BACHATH, (PU3MYECKHI CMBICI aTOMHOIO (IOPSJIKOBOTO) HOMeEpa
XMMHUYECKOTO 3JI€MEHTa, HOMEPOB TpYNIbl M MEpUoja B MEPUOIUYECKON CcHCTEME
JI.1. MenpeneeBa ¢ oropoi Ha onpeaesieHus: GU3nuecKoro CMbICIA;

e OOBACHATH 3aKOHOMCPHOCTU HM3MCHCHHA CTPOCHUA aTOMOB, CBOMCTB
OJIEMCHTOB B IMPEAcCIax MaJIblX HNEPHUOJ0B U I'IAaBHBIX IOATPYIIT C WUCIIOJb30BaAHUEM
CXEMbI UIBMCHCHUA PaInyCOB XUMHYCCKUX 3JICMCHTOB,

® XapaKTEPU30BaTh XUMHUUYECKHE 3JEMEHTHI (OT BOAOPOJaA 10 KajbllMs) Ha
OCHOBE WUX IOJIO)KEHUS B nepuoaumdecko cucreme J[.M. MenneneeBa u
0COOEHHOCTEHN CTPOCHHUS UX aTOMOB I10 TUIaHY;

® COCTaBIIAITh CXEMBl CTPOCHHS aTOMOB TepBhIX 20  DIIEMEHTOB
nepuoauueckoit cucremsl .. MenzeneeBa 1o miaHy;

® HCIIOJIb30BAaThb IIOHATHA: CXHMHNYCCKasA CBA3b»,
QIICKTPOOTPULATCIIBHOCTL»

¢ HMCTb IIPCACTABJICHUA O 3aBUCHUMOCTHU (1)I/ISI/I‘IGCKI/IX CBOMCTB BEIIECTB OT
THUIIA KpHCTaHHHqCCKOﬁ PCUICTKU,

e OmpeAeNATh BUJ XUMHUYCCKON CBSI3U B HEOPraHHUYCCKUX COCTUHEHUSX TI0
obpa3ity;

L4 1/1306pa>1<aTL CXEMbI CTPOCHHUA MOJICKYJ BCHICCTB, 06p330BaHHLIX Ppa3sHbIMU
BUJIAMH XUMHYECKHUX CBSA3€M C MOMOIIBIO neagarora,

® JHCHOJIb30BATb IIOHATUA «HOH», «KATHOH», «AHHUOHY», <«OJICKTPOJIUTHI»,
CHEJJICKTPOJIUTBD, «QJICKTPOJIUTHUYCCKAA AUCCOLMUANHA», «OKUCIIUTECIIb), «CTCIICHb
OKHCIICHHUA» «KBOCCTAHOBHUTCIIb), KOKHCICHHUEC», «BOCCTAHOBJICHUC),

¢ UMCTb IPCACTABIICHUC O TCOPHUHU BHCKTpOHHTHQCCKOﬁ JUCCOoIMalu,



® OOBSCHATH CYHIHOCTh IIpOLIECCa 3JICKTPOJIMTUYECKON JIUCCOLMAIMUA H
peaxiuii M'OHHOTO 0OMeHa;

® OIpeneNnaTh BO3MOKHOCTD MPOTEKaHHUS PEAKIIUii HOHHOTO OOMEHa;

® [PUMEHSITh KAUECTBCHHBIC PEAKIINH ISl PACTIO3HABAHUS TIPH BBHITIOJIHEHUU
3aIaHU WK JTA0OPATOPHBIX OIBITOB: XJOPUI-, OpOMHUI-, HOAUA-, CYyJIbdar-,
KapOoHaT-, cuiIMKaT-, ¢Gocdar-aHuOHBI, THAPOKCHI-UOHBI, KATHOHBI aMMOHWSI,
MarHus, Kajblus, amoMuHus, xenesa(2+) wu  (3+), w™emu(2+), uMHKAa,
MPUCYTCTBYIOIIME B  BOJHBIX  pPacTBOpax C  HCIOJb30BAaHUEM  TAOJHIIBI
«KavecTBeHHbIE PEaKIIMU HAa KATUOHBI M aHHOHBIY;

® ONpeacIdaTb OKUCIIUTCIIb U BOCCTAHOBUTCIIb,

® COCTaBIIATh YPAaBHEHHS OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIHN C
OTIOPO Ha aJITOPUTM YUEOHBIX JEHCTBUIA;

® pasnnyaTh XMMHUYECKUE PEAKIUU IO Pa3IMYHbIM IIPU3HAKAM C ONOPOU Ha
CXEMBI;

® XapaKTCpPU30BaATb B3aNMOCBS3b MCKIY COCTaBOM, CTPOCHUEM )51
CBOMCTBaMH HEMETAJLJIOB;

® TIPOBOJUTH OIIBITHI MO IMOJYYCHUIO, co6npaHmo 1 U3YUCHUIO XUMHNYCCKUX
CBOMCTB Fa3006p33HI)IX BCIICCTB: YIJICKHUCJIOIO Ira3a, aMMHaKa,

® DAcMO3HaBaTh OIBITHBIM ITyTE€M ra3000pa3Hble BEIIECTBA: YIIIEKUCIBIN ra3
U aMMHaK;

® XapaKTEpPU30BaTh B3aWMOCBS3b MEXKAY COCTaBOM, CTPOCHHEM W
CBOIICTBAMHU METAJJIOB;

® HAa3bIBATh OPraHM4YCCKUEC BCIICCTBA II0 HMX (bopMyne: MCTaH, 3TaH, OTHJICH,
MCTAHOJI, OJ3TaHOJ, TJHOEPHH, YKCYCHAasd KHCJIOTAa, aMHUHOYKCYCHas KHCJIOTA,
CT€ApHUHOBAA KHCJIOTA, OJICKHHOBAA KHCJIOTA, I'NIFOKO034a;

® OICHHMBATb IOCJIEC MNPECABAPHUTCIBHOI'O aHallu3a BJIMAHUC XHUMHYECKOI'O
3aIrpsA3HCHUA oxpymafomeﬁ Cp€Abl HAa OpraHru3M YCIO0OBCKA,

® TI'paMOTHO o6pamaTLc;1 C BCIICCTBAMU B HOBCCI[HGBHOﬁ KHU3HU,

® OIIPCACIIATH BO3MOXHOCTbB IMPOTCKAHUA peaKI_II/Iﬁ HCKOTOPBIX
HpeﬂCTaBHTCHeﬁ OpPraHn4CCKuXx BCHICCTB C KUCIIOPOJIOM, BOAOpPOAOM, MCTAJlJIaMH,
OCHOBAaHHAMMU, I'aJIOTCHAMU.

Buinyckruk noayyum 03mModcHOCHb HAYHUMbCA!
®  gbI0GUCAMD U NPOBEPAMb IKCNEPUMEHMATLHO 2UNOME3bl O XUMUYECKUX
CBOLCMBAX Beujecms Ha OCHOBE UX COCMABA U CMPOEHUs, UX CNOCOOHOCMU 8CTYNAMb
8 Xumuieckue peaKyuu, o xapakmepe u npoOOyKmax pasiuyHulX XUMUYecKux peaxkyull
no0 PYKOBOOCMBOM nedazozd,

® Xapaxkmepuszoeambv eeuecmedad no cocmaey, CmMpoeHuro u C@OﬁCWlSaM,
ycmanaesiueamo l’lpMHZ/lHHO-CJleacmgeHHble Ces3U Meofcdy OaHHBIMU
xapakmepucmukamu eeujecmed,

® cocmaeiisimb  MOJIEK)YAPHbLE U  nojiHble UOHHbIE  YpABHEHUS  NO
COKpAUL€HHbIM UORHbIM YPABHEHUAM,



®  npOocHO3UpOoBaANntb CnocooHoCcmb seugecmea npossisinib OKUCIUME/IbHbLE
UAU BOCCMAHOBUMETIbHbIE CBOUCMBA C yuwemom cmenewnell OKUCIeHUs /1eMEHMOeE,
6x0(),<lu;ux 6 e2o cocmas,

® cocmaeiAans YpAa6eHeHUs peam;uﬁ, coomeemcmeyrouux
nocne008amenbHoOCmu npeepau;eHuﬁ HeopeanHu4decKkux eewecme pa3jiudHblx Kiaccos,

® gbIOBUSAMD U npoeepAntb IKCNEPUMERMANIbHO cUNOme3bl O pe3ylbmamax
8030€lCmeuUs pPasiuvdHsblx deKmOPOG HA U3mMeHeHue ckopocmu Xumu4eckou peakyuu ¢
nOMOULbIO HGOCZZOZLZ,'

®  UCNONbL306aMb NpUOOPemeHHble 3HAHUA OJI IKONOSUHECKU ZPAMOMHO20
noGeoeHUsl 8 OKpyxcaouel cpeoe;

® UCNOJb306aNb npuo6pemeHHble KJIlo4e6ble KOMnemeHyuu npu 6blnoJIHeHUU
npoeKkmos u y‘{€6H0-uCC]l€()OBClmeJZbCKux 3a0a4 no U3y4eruro CBOLCmS, cnocobos
NOJIYYeHUsl U pacno3HasaHus eeuiecnis noo pykoeoacmeom nedaeoea;

®  00BLEKMUBHO oyerHueanlsb uH(jyopmauuio 0 eewecmedx U XumudecKux
npoyeccax ¢ noOmMouvbio nedazoza;

® KpumuuecKku OMHOCUMbCS K NCeBOOHAYYHOU ungopmayuu,
HEeO00OpPOCOBECMHON peKliame 8 CPeOCmB8ax MAcco8olU UHpopmayuu,

® OCO3HAeamsb 3HA4YeHue meopemudecKux BHAHUU NO  XUMuu O
npaxmuttecxoﬁ odesmenbHoCmu yenoeeKka,

® C030a8amb MOOeIU U cXembl ONs peuleHusi Y4eOHblX U NO3HABAMENbHbIX
3a0a4;, NOHUMAMb HEO0OX0OUMOCMb COONVOEHUs NPeONUCAHUL, Npeonazaemvlx 6
UHCMPYKYUSIX NO UCNOIb308AHUIO JIEKAPCME, CPEOCME DbIMOBOU XUMUU U OP.

TpeOoBaHusl K NpeMETHBIM Pe3yJbTATAM OCBOEHHS YUeOHOr0 npeaMera « XuMus»,
pacnpejejieHHbIe 110 T0aM 00y4eHHs

Pe3ynbrarel mo rogam GopMynupyroTcs M0 MPUHIUITY JOOABICHHS HOBBIX PE3YJbTaTOB

OT TOJIa K TOIy, YK€ Ha3BaHHBIC B MPEIbLIYIINX TOJaX MO3MIMH, KaK MPAaBHIIO, TOCIOBHO HE
MOBTOPSIOTCS, HO YYUTBHIBAIOTCA (pe3y/bTaThl OYEPEAHOTO Toja 1O YMOJYAHUIO BKIIOYAIOT
Pe3yNbTaThl MPEABLAYIINX JIET).

Hpel{MeTHLIe pE3YIbTAaThl IO HUTOTAaM HEPBOro roaa MU3ydCHUs y‘le6HOFO npeamMceTa

«XUMUS» JOTKHBI OTpaxXaTb Cq)OpMHpOBaHHOCTB YMeHHﬁZ

OpPHEHTHPOBATbCS B MOHATHAX M OINEPUPOBATh UMH Ha 0a30BOM YypOBHE: XUMHYECKUN
ANIEMEHT, aTOM, MOJICKYJIa, BEIECTBO, IIPOCTOE M CIOKHOE BEIIECTBO, CMECh (OTHOPOAHAS U
HEOJHOPOJHAs1), OTHOCHUTEIIbHBIC aTOMHAsi W MOJICKYJISIpHAs MAacChl, BaJICHTHOCTb,
XUMUYECKasi CBA3b, KOJMUYECTBO BEIIECTBA, MOJIb, MOJSpHAs Macca, MOJSPHBIA 00beM,
OKCHJI, KHCJIOTa, OCHOBAHUE, COJIb, XMMUYECKasl PEeaKlus, PEaKUU COEMHEHUS, PeaKIuu
pa3NoKeHus, peakiy 3aMelleHUs, peaklui oOMeHa, TeIUIOBOM A(QeKT peakiuu, 3K30- U
SHJIOTEPMHUECKHE PEAKIUH, PacTBOP, 3IIEKTPOOTPHUIATENBHOCTb, CTENEHb OKHUCIEHHS,
MaccoBas JIOJs XMMHUYECKOTO JJIEMEHTa B COEIMHEHHMM, MaccoBas JOJIs1 BEILeCTBAa B
pacTBope (IIPOLIEHTHAs! KOHILIEHTpAIUs), /Ul YCTAHOBJIEHUS B3aMMOCBS3€H C IMOMOIIBIO
YUUTENS MEXIY M3Y4YEHHBIM MaTepHalloOM M MpPH IOJyYeHWH HOBBIX 3HAHMHM, a TaKke B
Ipolecce BBIMOJHEHUS Y4eOHbIX 3aJaHMi W mpu paboTe ¢ MCTOUYHUKAMH XUMHUYECKOU
uHpOpMaInH;



MPUMEHSTH MPU BBIIOJHEHUH Y4EOHBIX 3aJJaHUN U PELICHUH PAcYETHBIX 3aj[ay C OMOPOH Ha
QITOPUTM y4eOHBIX JIEHCTBHI M3yYCHHBIC 3aKOHBI M TEOPHH: 3aKOH MOCTOSIHCTBA COCTaBa,
aTOMHO-MOJIEKYJISIPHOE YUEHHE, 3aKOH COXPaHEHMsI MAacChl BEILIECTB, 3aKOH ABOTrajpo;
COCTaBJIATH (HOpMYNIbl OMHAPHBIX BEIIECTB MO BAJCHTHOCTSM, CTEHECHSIM OKHCIICHHS,
Ha3BaHMM BELLECTB C BU3YaJIbHOM ONIOPOI;

OTIpENeNATh BAJCHTHOCTh W CTETNEHb OKHUCICHHS aTOMOB 3JEMEHTOB B OWHApHBIX
COEIIMHEHUSX C OIOpOM Ha ONpelNeNeHUs, B TOM UHUCIE CTPYKTYpUPOBAHHBIE,
MIPUHA/IIEKHOCTD BEILIECTB K ONPEICIIEHHOMY KJIacCy COETMHEHUII;

pa3nuyaTh W3Y4YEHHbIE TUIBI XUMUUYECKUX peakUuid (II0 YMCIy U COCTaBy Y4acTBYIOUIUX B
peakiuu BEUIECTB, M0 TEMJI0BOMY 3P (EKTY) C OIOPOM Ha CXEMBI;

MMOHMMAaTh CMBICII 3aKOHA COXpaHEeHUs Macchl; popmynuposath [leproanuecknii 3axon JI.U.
MenneneeBa; TMOHUMAaTh CYLIECTBOBAHUE MNEPUOJUYECKOM  3aBUCHUMOCTH  CBOMCTB
XMMHMUYECKUX AJIEMEHTOB (M3MEHEHUE PaJMyCOB aTOMOB, 3JEKTPOOTPULATENILHOCTH) OT UX
nosnioxkeHust B Ileproguyeckoil cCUCTEME W CTPOEHMsSI aToma; MMEThb IPEJICTaBICHHUE O
KOPOTKO- U JUIMHHONIEpHOAHOM dopmax tabnuuel .. Menneneesa;

OOBSCHATh CBSI3b IOJIOKEHUs »dieMeHTa B [lepuoauueckoil cucreMe C YHCIOBBIMU
XapaKTepUCTUKaMH CTPOECHUS aTOMOB XMMMUECKHX JJIEMEHTOB (COCTaB M 3apsal siapa,
oOliee 4YUCIIO AIEKTPOHOB U paCHpelesieHne MX IO 3JIEKTPOHHBIM CIIOSM) U MOJEISIMHU
aTOMOB MEPBBIX TPEX MEPUO0B; KJIacCU(UIMPOBATh XMMHUECKHUE 3JIEMEHTHI C ONOpPOoil Ha
onpezeneHus: (U3NYECKOTo cMbIciIa HU(POBBIX JaHHBIX MEPUOINIECKON TaOIUIIBI;
XapaKTepU30BaTh XMMHYECKHUE 3JIEMEHTHI MEPBbIX TPEX MEpUOJOB, Kallus, KaJIbLHUA 10 UX
noJyioxxeHuto B [lepuoanueckoil cucreme J[.M. MeneneeBa Ha OCHOBE OMIOPHOTO TUIAHA;
MOATBEPXKNAaTh HA INPUMEpax 3aBUCUMOCTb CBOMCTB XMMHYECKHX JJIEMEHTOB OT HX
nonokeHus B Ileproaudeckoll cucTeMe M CTPOCHHSA aTOMa; IPHYMHHO-CIIEACTBEHHYIO
CBSI3b MEXJly CTPOCHMEM aTOMOB XHMHUYECKHX 3JIEMEHTOB U CBOWCTBAMM OOpa30BAHHBIX
VMU IIPOCTBIX U CJIOXHBIX BEILECTB;

XapaKTepu30BaTh (PU3MUECKUE M XUMHUUYECKUE CBOWCTBA KUCIOPOJA, BOJOPOJA, BOABI IO
IUIaHy, a Takke oOlue CBOICTBAa BEIECTB, MPHUHAMISKAIIMX K M3Y4EHHBIM Kiaccam
HEOPraHMYeCKUX BELIECTB: OKCUIOB (OCHOBHBIX, KHUCIOTHBIX, aM(pOTEPHbIX), OCHOBaHUIi,
KUCJIOT, coJiel (CpeJHUX) C UCIOJIb30BaHUEM cXeMbl «[ eHeTnuecKkue B3auMOCBS31»;
COCTaBJIATh C ONOPOM Ha 00pa3el; MOJIEKYJIAPHbIE YPAaBHEHHs PEAKLMH, MIUTIOCTPUPYIOIIHUX
XUMUYECKHE CBOMCTBA M3YYEHHBIX KJIACCOB / IPYIMII BELIECTB, a TAKXKe MOATBEPKIAIOLIUX
TEHETHYECKYIO B3aUMOCBS3b MEKy HUMU;

ONPENCIATh BO3MOKHOCTh IIPOTEKAHUS XHMHYECKUX PEAKLUUN MEXKIY H3y4YEHHBIMU
BEILLECTBAMU B 3aBUCHMOCTH OT UX COCTaBa U CTPOCHUS;

BBIYMCIIATE OTHOCHUTEIBHYIO MOJIEKYJSIDHYIO M MOJISIPHYKO MacChl BEIIECTB; MacCOBYIO
JIOJIF0 XMMHMYECKOIO 3JIEMEHTAa B COEAMHEHWH; MAcCOBYIO JOJIIO BEIIECTBA B PAaCTBOPE;
KOJIMYECTBO BEIECTBA, 00bEM I'a30B, MACCY BEIIECTBA C UCHOIb30BAHUEM (POPMYI;
ClleZIoBaTh  MpaBWJIaM  [IOJIb30BAHUS ~ XMMMYECKOH mocydod M J1abopaTOpHBIM
o0opyJOBaHHEM, a TaKKe NpaBUiIaM OOpalleHus C BELIECTBAMU B COOTBETCTBHM C
MHCTPYKLHUSMU TIO BBIIOJHEHHIO TAOOPATOPHBIX XUMUYECKUX OTIBITOB;

IUIAHUPOBATh U MPOBOAMTH IPOCTEHIINE XUMHUYECKHE SKCIEPUMEHTHI MOJ[ PyKOBOJCTBOM
YUUTEISIC 00CYXKICHUEM IIJIaHa pabOThl MM COCTaBJICHUS TaOMUIIbl: U3YyYEHUE U ONMCaHHe
¢u3n4YecKux CBONCTB OOpPa3lOB BEIECTB; O3HAKOMIIEHHME C NpUMepaMH (PU3UYECKUX U
XMMHMYECKUX SIBJIICHUM; OIBITHI, MJUIIOCTPUPYIOIIME NPU3HAKU IPOTEKAHUS XUMHUYECKUX
peakuuii; u3ydeHue crnocoOOB pa3/ieleHusi cMecei, MEeTOI0B OYMCTKU MOBAapEHHOU COJIH;
MoJIydeHre, coOMpaHue KHUCIOpPOJa M HM3y4eHHE €ro CBOMCTB; MOJydyeHHe, coOupaHue,
pacrio3HaBaHHe M HM3y4YE€HHE CBOMCTB BOAOPOAa (IOpEHHUE); MPUTOTOBJIECHUE PACTBOPOB C
OTIpE/IeNIEHHOW MaccOBOM J0Jel pacTBOPEHHOTO BEIIECTBA; HCCIIEAOBaHUE O0pasloB
HEOPraHMYECKHUX BELIECTB Pa3/INYHbIX KJIACCOB; U3YYEHHE MU3MEHEHHUS OKPAacKH pacTBOPOB
KACIOT M IIenoded mpH J00aBI€HHMM HMHIUKATOPOB (JlakMyca, METHIIOpaH)Xa H



denondranenna); uzydeHue B3ammojeicTBus okcuma meau(ll) ¢ pacTBopom cepHoO
KHUCJIOTBI, KHMCIOT C METajllaMH, C pPacTBOPUMBIMM U HEPACTBOPUMBIMU OCHOBAHUSIMM;
IIOJIy4€HUE HEPACTBOPUMBIX OCHOBAHMI, BHITECHEHHUE OJTHOTO METaljla IpyruM U3 pacTBopa
COJIM; PEUIEHUE SKCIIEPUMEHTAIBHBIX 331a4 10 TeMe «OCHOBHBIE KJIacChl HEOPraHUYECKUX
coeMHEeHUI»; (OPMYIUPOBaTh OOOOIICHUS W BBIBOJLI IO PE3yAbTaTaM MPOBEACHHUS
OIIBITOB C BU3yaJIbHOM ONOPO;
HaONIOIaTh W ONMCHIBATh C ONOPOH HA IUIAH XHMHUYECKHE OJKCIIEPHUMEHTBI: OTIBIT,
WUIIOCTPUPYIOIIMM ~ 3aKOH ~ COXpaHEHuss  Macchl  (BO3MOXKHO  HCIOJIb30BaHUE
BHJIEOMATEPUAJIOB); B3aUMO/JICHICTBIE BEUIECTB C KUCIOPOIOM U YCIOBUS BOSHUKHOBEHUS U
MIPEKpAIEHUs] TOPEHUS (I0XKapa); O3HAKOMIICHUE C OOpa3llaMH OKCHJIOB U OIHCAaHUE WX
CBOMCTB; KayeCTBEHHOE OIIPENEICHUE COJEpKAHMSI KHUCIOpOJa B BO3JyXe (BO3MOKHO
HCII0JIb30BAHME BUJEOMATEPHANIOB); O3HAKOMJIEHME C IIPOLIECCAMHU Pa3JIOKEHUS BOJbI
ANEKTPUYECKUM TOKOM U CHHTE€3a BOJbl (BO3MOYKHO HCIOJIb30BAaHUE BHJIEOMATEPHAIIOB);
B3aUMO/JICHICTBUE BOJABI C MeTalylaMu (HaTpueM U / WM KaJbI[MeM), KHUCIOTHBIMH U
OCHOBHBIMHM OKCHJAMHM; B3aUMOJEHCTBHE BOJAOPOJA C OKCHJAMU METAJUIOB (BO3MOKHO
HCII0JIb30BAHNE BUAECOMATEPHUAJIOB); UCCIEJOBAaHNE OCOOCHHOCTEN pacTBOPEHUS BEILIECTB C
Pa3IMYHON pacTBOPUMOCTBIO; O3HAKOMJIEHUE C 00pa3liaMy METaJIJIOB U HEMETAIJIOB;
MIPUBOJIUTH MPUMEPHI MPUMEHEHUS! W3YYEHHBIX BEIECTB U MaTE€pPHAJIOB B OBITY, CEIbCKOM
XO03sICTBE, HA MPOU3BOJICTBE; HCIOIb30BaTh MOJyUEHHbIE XUMUUECKHE 3HAHUS B IIpoLiecce
BBITIOJIHEHUS] YYEOHBIX 3a/laHUM U PELIeHUs] MPaKTUUECKUX 3a/a4 B MIOBCETHEBHOM >KU3HU,
MIpeyNpexXIeHUs ABIEHUN, HAHOCSIINX BpeJl 3I0POBBIO YEIIOBEKA U OKPYKaIOIIEeH cpeie;
MPUMEHSTh C OMOPOIl Ha aJrOpUTM Y4eOHBIX ACHCTBHII OCHOBHBIE €CTECTBEHHOHAy4YHbBIE
METO/IbI MTO3HAHUS (B TOM 4ucIie HaOII0IeHNe, U3MEepEHUE, IKCIIEPUMEHT, MOJETMPOBaHNUE)
JUIs pelieHusi y4eOHBbIX 3a7ay, B TMPOBEACHHUU YYEOHBIX HCCIEAOBAHMM W TMOATOTOBKE
y4eOHBIX MPOEKTOB C MOMOLUIBIO MEAArora;
co3ZaBaTh C OMOPOW Ha CHPaBOYHBIA MaTepHal COOCTBEHHbIE MUCHMEHHBbIE U YCTHBIE
COOOIIEHNsT T0 XHMHUH, HUCIOJIB3ys TOHSATUUHBIM anmapar Haykh M 2—3 HCTOYHHKA
nH(pOpMaLIUY, COTTPOBOXKAATH BBICTYINIEHUE TIPE3EHTALIUEH.

[IpenMeTrHbie pe3ynbTaThl MO HTOraM BTOPOr0 IroJa H3yueHUsi y4eOHOTO MpeaMmeTra

«XUMHUSD» TOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTh YMEHHIA:

OPUEHTUPOBATHCS B TIOHATHSIX M ONEPUPOBATh KMU HA 0a30BOM YPOBHE: XUMHUYECKas CBSI3b,
MOJIIpDHAsE W HETOJISIPHAsT KOBAJICHTHAsT CBSI3b, HMOHHAS CBS3b, METAJUIMYECKAs CBS3b,
KpUCTAJUTMYECKasi pelIeTKa, WOH, KaTHOH, AaHHWOH, OJJIGKTPOJIUT U  HEIJICKTPOIIUT,
ANIEKTPOJIMTUYCCKAs ~ JUCCOIMAIUS, PEAKIMA HOHHOTO  OOMEHa, OKHCIHTEIbHO-
BOCCTAaHOBHTEJIBHBIC  pPEAKIUH, OKHUCIHTEIb W  BOCCTAHOBUTENb, OKHCICHHE W
BOCCTAHOBJICHHE, 0OpaTHMbIe U HEOOpaTUMBbIC PEAKIIUH, CKOPOCTh XUMHUYECKOW PEaKiny,
npenensHo gonycruMas konneHTpanus (I1J1K), koppo3ust MeTamioB, CIUlaBbl, B TOM YHCIIE
B IPOIIECCE BBIMOJHEHHS Y4eOHBIX 3aJaHUd M MpH paboTe ¢ UCTOYHUKAMH XHUMHYECKOU
nHpopMaluu;

COCTaBJIATH (POPMYJIBI CIIOXKHBIX BEIIECTB M3YUYCHHBIX KIIACCOB C UCIOJIB30BAHUEM TaOJIHIIBI
pacTBOPUMOCTH;

OTIPENIeNATh CTEMEeHb OKUCICHHUS AaTOMOB XHMHUYECKHX DJJIEMEHTOB B COCIWHEHUSIX
Pa3IMYHOTO COCTaBa C OMOPOi Ha oOpasel]; MPUHAUICKHOCTh BEIIECTB K ONMpeAeTICHHOMY
KJIACCy COEAMHEHMI C OMOPON Ha OMpeNeleHUs; BUAbl XUMUYECKON CBS3U (KOBAJICHTHOM,
MOHHOMU, METAJNTUYECKOW) B HEOPTaHMYECKUX COCIMHEHUSX; 3apsii HOHA; XapaKTep Cpelbl B
BOJIHBIX PACTBOPAX KHUCIOT U HIENIOYeH;

OOBSACHATH 00IHME 3aKOHOMEPHOCTH B M3MEHEHHU CBOMCTB XMMHYECKHUX SJIEMEHTOB M UX
COEIMHEHUH B MpeJenax MajbIX MEePUOJIOB M TJIABHBIX MOJTPYMI C yYETOM CTPOCHHS UX
aTOMOB C HCIIOJIH30BAaHHEM CXEMbl U3MEHEHUS PAINyCOB XUMHUUYECKUX AIEMEHTOB;
OTIPENeNATh M KIACCU(PUIIUPOBATH C MOMOIIBI0 YUYUTEIS H3yYEHHBIC THIBl XUMUYECKHX
peakiuii (MO M3MEHEHHWIO CTENEHEeH OKHUCIEHUS aTOMOB XHUMHYECKHX JIIEMEHTOB,
00paTUMOCTH peakinii); OPeAeATh H3ydeHHbIC TUITBI XUMHUECKUX PEaKIUit;



ONMCBHIBATH C OMOPOW Ha IMJaH (PU3NYECKHE U XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB,
00pa30BaHHBIX JIEMEHTAMH: YTIEPO, KPeMHHH, a30T, pocdop, cepa, Xop, HATpUH, KaIHid,
MarHui, KaJdblUi, aTIOMUHUM, KEJI€30;

ONMCHIBATh C ONIOPON HA IJIAH XMMHUYECKHUE CBOMCTBA CIIOKHBIX BELIECTB (M UX PACTBOPOB):
aMMMaKa, XJIOPOBOJIOPOJIa, CEPOBOIOPOA, OKCUIOB U THAPOKCUI0B MeTaiioB [-IIA rpymnm,
OKCHJA U TUJPOKCHIA AIIOMHUHMS, okcuja u ruapokcuaa menu(ll), okeuna u ruapoxcuaa
nMHKa, okcuaoB xkene3a u runpokcunoB (II u III), oxcumor yraepoma(ll u IV), okcuaa
kpemuus(IV), okcunos azora u pocdopa(lll u V), cepHucToii, cepHO# a30THCTOH, a30THOH,
dbocdopHOi, YroapbHOW, KPEMHHEBOH KHCIOT ¥ UX CpPEOHHX COJICH, a TaKkKe
TUIPOKapOOHATOB, MOATBEPXKAAs STO ONHCAHWE NPUMEPAMU MOJEKYISAPHBIX M HOHHBIX
YPaBHEHUI COOTBETCTBYIOIIMX XMMHUYECKUX peakLUil MpeaBapUTEIbHO UICHTUPUIMPOBATH
BEIIECTBA MO/ pyKOBOJCTBOM YUUTES;

MIPOTrHO3UPOBATh CBOMCTBA BEILIECTB Ha OCHOBE OOIMX XUMHUYECKHX CBOMCTB M3yYEHHBIX
KJIACCOB/TPYII BEIIECTB, K KOTOPbHIM OHU OTHOCATCS C OINOpPOMl Ha CIPaBOYHYIO
nH(pOpMaLHIO;

COCTaBJISAITh C ONOPOI Ha alIrOpUTM Y4eOHBIX JCHCTBUI ypaBHEHUS 3JIEKTPOIMTUYECKON
JUCCOLMAIMN KHUCIIOT, OCHOBAHWM U COJIEH; IOJHBIE U COKPALEHHBIE YPAaBHEHHs PEAKIUN
MOHHOTO OOMEHA; COCTaBJIATH YPaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKUUN U
PacKpbIBaTh UX CYIIHOCTh, UCIIOJIb3YS JJISl ATOTO ANEKTPOHHBIN OanaHc;

MPOBOJUTH C OMNOPOM Ha aNroOpuTM Y4YeOHBIX JEHCTBHIM pacdeTbl IO YpaBHEHUSIM
XMMHMUYECKUX PeaKIfil: KoJu4ecTBa, 00beMa, MacChl BEIIECTBA [0 U3BECTHOMY KOJUYECTBY,
00BeMy, Macce peareHTOB WK MPOJAYKTOB PEaKIiH;

ClIeIOBaTh MpaBWIaM IOJIb30BAHUS XMMHMUYECKOHN MOCYIOM, peakTUBaMHU U JabOpaTOPHBIM
o0opynoBaHHEM, a TaKKe IMpaBWiIaM OOpallleHuss C BELIECTBAMH B COOTBETCTBHH C
WHCTPYKUHUSMU IO BBIOJHEHUIO J1a00paTOPHBIX XUMUYECKUX IKCIIEPUMEHTOB;

MIPUMEHITh Ka4eCTBEHHbIE PEAKIMH JJIsi PAclio3HAaBAHUS MPU BHINOJHEHUM 3aJaHUM WU
Ja0OpaTOPHBIX OIMBITOB: XJIOPUA-, OpOMHUI-, WOAWIA-, Cynbdar-, KapOoHAT-, CHIIWKAT-,
¢dbocdar-aHHOHBI, TUIPOKCUI-UOHBI, KAaTHOHBI aMMOHMS, MarHHs, KaJibliWs, AJTIOMUHUS,
xenesa(2+) wm (3+), mMemu(2+), IWHKA, NPHUCYTCTBYIONIME B BOJHBIX pacTBOpax C
UCIoJIb30BaHueM Tabmuipl «KadecTBeHHbIE peakiuy Ha KATHOHBI U aHUOHBDY,;

IUIAHUPOBaTh U MPOBOAMTH XUMHUYECKHE JKCIHEPUMEHThI C TIOMOIIbIO IMEeAarora,
WUTIOCTPUPYIOIIME TMPU3HAKKH MPOTEKAaHUS peakUuili HOHHOTO OOMEHa; OINpeaemsaTh
XapakTep cpelbl B paCTBOPAaX KHUCIOT M OCHOBAHMI C MOMOIIBI0O MHAMKATOPOB; PEILIaTh
SKCIIEPUMEHTAJIbHbIE 33Jaydl MO TeMme «DIEKTPOJIUTUYECKAs AUCCOIMALM; H3YydaTb
XMMHYECKHE CBONCTBA pPAaCTBOPOB COJISHOM M CEpPHOM KHUCIOT; MOJy4yaTbh, COOHMpATh,
pacrno3HaBaTh aMMHAK, YIJIEKUCIBINA ra3 U U3y4aTh UX CBOMCTBA; UCCIIEN0BAaTh aM(pOTEepHbIE
CBOMCTBa THAPOKCHIOB AIIOMHHHS W IIMHKA; peliaTh SKCIEpPUMEHTaJbHbIC 3aqaud IIO0
TemaM «BaxHeillmne HeMeTalibl U UX COCAMHEHUS» U «BaxHeillline MeTauibl U uX
coenuHeHus», (GopMynupoBaTh OO0OOIIEHHS W BBIBOJABI MO pe3yabTaTaM MPOBEICHUS
OTIBITOB C MMOMOMUIBIO TIEIarora;

HaOmoJaTh M ONKCHIBATH C ONOPOM Ha IUIAH XUMUYECKHE DKCIEPUMEHTHI: OIIBITHI,
WUTIOCTpUpYIOIUE (U3UYECKUE M XMMHMUYECKHE CBOMCTBA TaJlOT€HOB M HX COEIUHEHUH
(BO3MOXXHO HCIIOJIb30BaHHE BHMJCOMATEPUANIOB); O3HAKOMJIEHHE ¢ OOpaslamMM XJIOpPUIOB
(rasoreHu10B); 03HAKOMJICHHE C MOJEISIMHM KPHUCTAJUIMYECKHX PEIIETOK HEOPraHWYeCKUX
BEII[ECTB: META/NIOB M HeMeTauioB (rpadwura, dysuiepeHa W aiMasa), CIOXKHBIX BEIIECTB
(xopuaa HaTpHsl); OMBITHI, HWIIIIOCTPUPYIOUIUE 3aBHCUMOCTh CKOPOCTH XUMHYECKOU
peakuMu OT BO3JCHUCTBUS pa3IMYHBIX (PAKTOPOB; HCCIEAOBAHUE HIIEKTPOIPOBOTHOCTH
pPacTBOPOB BEIIECTB; OIBITHI, MIUIFOCTPUPYIOLINE MPOLECC TUCCOLMALNN KUCIOT, IIeI04Ye
U cojeil (BO3MOXHO HCIIOJb30BAaHUE BHUIEOMATEPUATIOB); O3HAKOMIIEHHE € oOpas3lnaMu
METaJJIOB U CIUIaBOB; U3YYE€HUE PE3YIbTATOB KOPPO3UH METAIUIOB, B3aUMOIEHCTBUS OKCUAA
KaJblMg C BOJIOM, Ipoliecca TOPEHHs >Kejle3a B KUCIOpoAe (BO3MOXKHO HCIIOJIb30BaHHE
BHJIEOMATEPHUAIIOB); OTIBITHI, WJUTIOCTPUPYIOLINE MIPUMEPBI OKUCIUTEIBHO-



BOCCTAHOBHTEJIBHBIX PEAKIUi; O3HAKOMJIEHHE C 0oOpa3namu cepbl, a3oTa, (ocdopa U ux
COCIMHECHUSIMH; B3aUMOJECHCTBHE KOHIEHTPUPOBAHHOW a30THOM KHUCJIOTBI C MEMbIO;
M3yueHHe MoJieNiell KPUCTATMUECKUX PEHIeTOK anMasa, rpadura, MOJIEKyIsl (yuiepeHa,
METaJUIOB, XJIOpUAA HATPHs, O3HAKOMJIEHHE C IPOLIECCOM aaCOPOIUU PACTBOPEHHBIX
BEILECTB AKTUBUPOBAHHBIM VIJIEM W YCTPOMCTBOM NPOTHUBOIa3a; O3HAKOMIJIEHHE C
oOpasmamMu  ynoOpeHHMH W TPOAYKIMHM CHWIMKATHOM TMPOMBINUIEHHOCTH; TPOIIECC
OKpalllMBaHUs IUIAMEHU KaTHOHAMU METaJlIOB;

HCII0JIb30BATh XMMUYECKUE OKCIEPUMEHTHl KaK Ul HOJATBEPXKJIEHUS H3y4aeMbIX
3aKOHOMEPHOCTEH U CBOMCTB BEIIECTB, TaK U VIS IPOBEPKH MPEAIIOJIONKEHUIN U IIPOTHO30B;
IUTAHUPOBATh TPOBEJICHHE ONBITOB, (OPMYIUpOBaTH OOOOIIEHHS ¥ BBIBOABI  TI0
pe3ysibTaTaM IpPOBEAEHMSI SKCIIEPUMEHTA C IOMOLIbIO TI€/1arora;

MPUMEHSATh C ONOPOM Ha aIropuTM Y4eOHBIX JAEWCTBUM OCHOBHBIE OIEpalluU
MBICIIUTEIbHON JESITENbHOCTU JUIsl U3YyYEHHsI CBOMCTB BEIIECTB M XMMHUYECKHX PEaKIIHil;
MIpUEMBl €CTECTBEHHOHAYYHOT'0 METOJA MO3HaHUs (B TOM 4YHciie HaOII0JeHHe, U3MEpPEHUE,
AKCIIEPUMEHT, MOJCIIUPOBAHUE) I PEIICHUs Y4eOHBIX 3a/iad, B MPOBEJIECHUU y4EOHBIX
HCCIIEIOBAaHUI U MOATOTOBKE YUEOHBIX POEKTOB C MMOMOIIBIO MIEAArora;

WCII0JIb30BaTh TOJY4YEHHbIE XMMHYECKHE 3HAHUSA B Pa3IMYHBIX CUTyalUsIX: MPUMEHEHUE
W3YYEHHBIX BEIIECTB U MaTepuaioB B OBITY, CEIbCKOM XO3SHCTBE, Ha IPOU3BOJCTBE;
MPUMEHEHHE MPOIYKTOB MepepadOTKU MPUPOAHBIX HMCTOUYHUKOB YIJIEBOJIOPOJOB (YroJib,
MPUPOAHBIN ra3, HEPTb) B OBITY M NPOMBIIUIEHHOCTH; MOHMMaHue Bpena (OMacHOCTH)
BO3JICHCTBUSL Ha 4YEJIOBEKa OIpEAETCHHBIX BEIIECTB, a TAaKXKe CIIOCOOOB YMEHbBIIECHUS U
MpelOTBpAllleHUs] MX BPEAHOTO BO3JCHCTBHS, MOHMMAHUE 3HAYEHUS KHUPOB, OEJIKOB,
YTJIE€BOJAOB Ul OpraHu3Ma 4eJoBeKa;

OCYIIECTBJISITh C OMOPOM HAa AJITOPUTM YUEOHBIX NEHWCTBHI MOUCK M OTOOP XUMHUYECKOU
nHpopManny, He0OXOAUMON AJISl CO3AaHUS MMUCbMEHHBIX U YCTHBIX COOOLIEHNH, IPaMOTHO
UCIOJb3ysl B HUX MOHATUIHBIN anmapar HayKd M WUIFOCTPATUBHBIA MaTepuall; MyOJInYHO
IPEJCTABIATh IOJIyYCHHbIE pE3yIbTAaThl OSKCIEPUMEHTAIBHON W/MIJIM TEOPETUYECKOM
JESTEIIBHOCTH.



Conepxxanue y4eOHOro npeamera « XuMmusi»

VYuebublii peaMer «XHUMHUSD» BXOJUT B MpEeIMETHYIO o0nacTh «EcTecTBeHHOHAyYHBIE
npeaMeTbl». B cucreMe ecTecTBEHHOHAydYHOro OOpa3oBaHMs XMMHS KaK Y4eOHBIH mpeaMer
3aHUMAeT BaXHOE MECTO B MO3HAHMU 3aKOHOB NPHUPOABI, (POPMHUPOBAHUHM HAYYHOW KapTHHBI
MHUpa, CO3JaHUH OCHOBBI XMMHYECKMX 3HAHUH, HEOOXOAWMBIX JJISI TIOBCEAHEBHOW KU3HH,
HAaBbIKOB 37I0POBOT0 M O€30MacHOTIO JJIsl YEIOBEKa U OKpY’Karolleil ero cpeapl 00pasa KU3HH, a
TaK)XK€ B BOCIIUTAHUU SKOJIOTUUECKOH KYIbTYpBHI.

VYCHemHocTs M3y4eHHs] XUMHUU CBf3aHA C OBJIAJIEHUEM XUMHUYECKHM  SI3BIKOM,
coONIOIeHreM TpaBHi 0e30macHOi pabOTHl NPU BBHIMOJHEHUH XHUMHYECKOTO SKCIEPUMEHTA,
OCO3HAHHWEM MHOTOYMCIIEHHBIX CBSA3€H XMMUU C JPYTUMHU MIPEAMETaMU IIKOJIBHOTO Kypca.

[Iporpamma BxirouaeT B ce0s OCHOBbI HEOPraHMYECKOW U OPraHu4ecKOoM XHMMHH.
['maBHOW wpaeel mporpaMMBbl SIBIISIETCS CO3/1aHHE 0a30BOTO KOMIUIEKCA OMOPHBIX 3HAHHWM IO
XMMHH, BBIPQKEHHBIX B (DOpMe, COOTBETCTBYIOIIEH BO3pacTy OOydyaromMxcs M HUX OCOObIM
00pa30BaTeNIbHBIM MOTPEOHOCTSAM.

B conepxaHuM [aHHOTO Kypca MpPEACTaBIEHbI OCHOBOIIOJIArAOIINE XHUMHUYECKUE
TEOPETUYECKUE 3HAHUS, BKJIIFOYAIOIINE U3YYEHHE COCTABA U CTPOCHHUS BEIIECTB, 3aBUCUMOCTH UX
CBOWCTB OT CTPOCHHMSI, IPOTHO3UPOBAHNE CBOMCTB BEIIECTB, MCCIEIOBAHUE 3aKOHOMEPHOCTEH
XMMHMUYECKUX TPEBpaIleHU W TyTell yhpaBieHHss UMM B LEJISAX IOJY4eHHs] BEIIECTB U
MaTepHuasos.

TeopeTnueckyt0o OCHOBY H3y4eHHS] HEOPraHMYECKOW XUMHUHM COCTaBJIIET AaTOMHO-
MoJIeKysipHOe yueHue, [lepuommueckuit 3axoH .M. MenaeneeBa ¢ KpaTKMMH CBEICHUSIMU O
CTPOEHUHM aToMa, BHJIAX XHMHUYECKOW CBSI3HM, 3aKOHOMEPHOCTSX MPOTEKaHUS XHMHUYECKHX
peaKkuu.

B wu3ydeHum Kkypca 3HauuTENbHAas pPOJIb OTBOJUTCS XUMHUYECKOMY OSKCHEPHUMEHTY:
MIPOBEJICHUIO MPAKTHUYECKUX U J1a0OpaTOPHBIX pabOT, OMUCAHUIO PE3yJbTAaTOB YYEHHYECKOTO
AKCIIEPUMEHTA, COOJIIOICHUIO HOPM U TTPaBUJI 0€30MacHOM PabOThl B XUMHYECKOM J1Ta00paTOPHH.

Peanuzanus maHHON TTporpaMMBbl B TIpoiiecce 00ydeHus mo3BouT odyvaromumcs ¢ 3I1P
YCBOUTH KIIFOUEBBIE XUMUYECKHE KOMIIETEHIIMU U MIOHATH POJIb U 3HAYEHUE XUMHH CPEIU IPYTUX
HayK O IPUPOJE.

N3yuenne xumuu crnocoOCTByeT (QOPMUPOBAHUIO Yy OOYYarOIIMXCS HAy4YHOTO
MHPOBO33PEHHUS, OCBOCHHUIO OOIICHAYYHBIX METOJIOB (HaOMIOAEHUE, U3MEPEHHE, IKCIIEPUMEHT,
MOJENUPOBAHNE), OCBOCHUIO MPAKTUYECKOTO MPUMEHEHUS HAayYHBIX 3HAHUM, OCHOBAaHHOTO Ha
MEXIPEIMETHBIX CBA3SIX ¢ npeameramu «Dusnka», «buonorusy», «I'eorpadpusy, «MaremaTuka
u (opmHpyeT KOMIIETEHIIMH, HEOOXOJWMMBbIE s MPOJODKEHHUS O00pa3oBaHUs B 00JIacTH
€CTECTBEHHBIX HAYK.

N3ydenne xumun cnocoOCTBYeT pa3BUTHIO y oOydaromuxcs ¢ 3I1P mpocTpaHcTBEeHHOTO
BoOOpakeHUs, (YHKIMOHAIBHON T'PaMOTHOCTH, YyMEHHUS BOCIPUHUMATh W KPUTUYECKU
aHAJIM3UPOBaTh MHPOPMALIMIO, MPEICTABICHHYIO B Pa3NUYHbIX QopmMax. 3HAYMMOCTh MpeaMeTa
JUIA Pa3BUTHUS >KU3HEHHOM KOMMETEHIHH OOYyYaroIIMXCsl 3aKIIYaeTcsl B YCBOCHHH OCHOBBI
XUMHYECKUX 3HAHWUM, HEOOXOJWMBIX [UIsl TOBCEIHEBHOW JKM3HU; HABBIKOB 3J0POBOTO U
0e30macHOrO JUIsl 4eJoBeKa W OKpY)Kawlled ero cpeapl oOpa3a >XU3HU; (OPMHPOBAHUU
9KOJIOTUYECKOU KYNIbTYpHI.

IIporpamma oTpaxaeT cojep)kaHHe OOy4eHUs HpPeIMETy «XUMHS» C Y4eTOM OCOOBIX
oOpa3oBatenbHbIX NOTpedHoCcTel oOywaromuxcs ¢ 3[IP. OBnageHue y4yeOHBIM IpeaAMETOM
«XUMUS» MPEJICTABISAET ONpPeNeNIeHHYI0 TPYAHOCTh A oOydaromuxces ¢ 3I1P. Oto cBs3ano ¢
0COOEHHOCTSIMH MBICIIUTENILHOW JeSITEIbHOCTH, MEPUOJNYECKUMHU KOJIEOaHUSIMU BHUMAaHMA,
ManbiM O0BEMOM TaMSATH, HEJOCTAaTOYHOCTBIO OOILIero 3amaca 3HAHUH, MOHMKEHHBIM
[I03HABATEIbHBIM UHTEPECOM U HU3KMM YPOBHEM PEUEBOTO Pa3BUTHSL.

Jlnist mpeooJieHus TPYAHOCTEH B U3y4eHUH y4eOHOTo npenMeTa « XUMUS» HeoOXoauma
amanrtanus obbeMa W XapakTepa y4eOHOTO MaTepuana K I03HABATEIbHBIM BO3MOYKHOCTSIM
JTAHHOM KaTteropuu oOy4alomMXcs, Yy4eT HMX OCOOEHHOCTeH pa3BUTHs: HCIOJIb30BaHUE



QITOPUTMOB, BHYTPUIPEIMETHBIX U MEXKIPEIMETHBIX CBS3€H, IOCTENEHHOE YCIIOKHEHHE
M3y4aeMoro Marepuasia.

[lpy w3yyeHMM XUMHHM  HEOOXOIUMO  OCYLIECTBIIATH  B3aUMOJICHCTBHE  Ha
noJIMceHCcOpHON ocHoBe. Ocoboe BHMMaHHE CIIEAYET YICIUTh (OPMHPOBAHUIO BU3YaTBHOTO
KaHaja BOCHpUATUSA. BO3MOKHO BBIJICIIEHHE OTIENbHBIX YPOKOB Ha PELICHHUE 33/a4 B CBS3H CO
CJIOHOCTBIO aHanu3a Tekcra oOyuatomumucs c 3I1P.

TeopeTrnueckuii marTepuan pPEKOMEHAYETCS H3y4aTb B IPOLECCE MPAKTUYECKOU
nesTenbHOCTH. OpraHuyecKkoe €IWHCTBO IPAKTHMUECKONM U  MBICIUTEIBHON JESTEbHOCTH
oOyJaromuxcss Ha YpOKaX XHUMHH CIIOCOOCTBYIOT MPOYHOMY M OCO3HAHHOMY YCBOCHUIO
0a3MCHBIX XUMUYECKUX 3HAHUN U yMeHuid. Ocob0oe BHUMAHUE MPH U3YYCHUU XUMHH YHCITSETCS
M3YYEHHIO «CKBO3HBIX» MOHATHI U (POPMHUPOBAHUIO HABBIKA CTPYKTYPUPOBAHUS MaTepHaa.

OcCHOBHOU HeJIbI0 M3y4eHHs ydueOHOro mpenMera «XHUMHsD fABISeTcS (OpMUpOBaHUE
XMUMHMUYECKUX 3HAHUH, HEOOXOJMMBIX Ui OCO3HAHMS OOYYaIOIIMMHUCA XUMHYECKOW KapTHHBI
Mmupa. OnpeneneHHbId 00beM XUMUYECKUX 3HAHUHA HEOOXOUM KakK ISl IOBCETHEBHOM JKU3HHU,
TaKk M Ui JIeATeIbHOCTH BO BCEX 00JIacTAX HAyKH, HapOJHOIO XO3SHCTBA, B TOM YHUCIIE HE
CBSI3aHHBIX C XMMHEW HEMOCPEACTBEHHO.

Baxuenmmmu 3agayaMu Kypca XUMUU SIBIISTFOTCS:

— (opMupoBaHHE MEPBOHAYAIBHBIX CUCTEMATU3UPOBAHHBIX MPECTABICHUN
O BEILECTBaX, WX IMPEBPAIllEHUAX M MPAKTUYECKOM NPUMEHEHUU; OBJIAJICHHUE
MOHATHIHBIM anmnapaToM U CUMBOJINYECKUM SI3bIKOM XUMUH;

— OCO3HaHHE OOBEKTUBHOM 3HAYMMOCTH OCHOB XUMHUYECKOW HAyKH Kak
o0acTM  COBPEMEHHOIO  €CTECTBO3HAHMS,  XHUMHYECKUX  IpeBpalleHHi
HEOPraHMYECKUX U OPraHUYECKUX BEHIECTB KaK OCHOBBI MHOTHX SIBJIEHUH >KUBOM
U HEXMBOM NPHUPOJBI;, yriIyOJeHHe MPeJICTaBICHUM O MaTepHaIbHOM €IUHCTBE
MHpa;

— OBJAJEHHE OCHOBaMH XHMMHUYECKOH TI'PaMOTHOCTH: CIOCOOHOCTBIO
aHAJM3UPOBaTh U OOBEKTHBHO OLIEHMBATh YXU3HEHHBIE CUTYallUM, CBSA3aHHBIE C
XMMUEH, HaBbIKaMM 0€3011aCHOTO OOpallleHus C BEIIECTBAMH, UCIOIb3yEMbIMU B
IIOBCEHEBHOM JKM3HM; YMCHHMEM AaHAJIM3UPOBATh U IUIAHUPOBATH 3KOJOTHYECKU
0e30I1acHOE MOBE/ICHUE B LIEISIX COXPAHEHUS 37J0POBbS M OKPYKAIOIIEH Cpebl;

— (opmupoBaHMEe yMEHMH  YCTaHaBIMBATb CBSI3U MEXJAYy PpEaJlbHO
HaOII0IaeMbIMU XMMUYECKUMU SBJICHUSMU U IMPOLECCaMH, MPOUCXOSAIUMHU B
MHUKPOMHpE, OOBSCHATh NPUYMHBI MHOT0O0Opa3usi BEIIECTB, 3aBUCUMOCTh HMX
CBOMCTB OT COCTaBA U CTPOCHUS, a TAKXKE 3aBUCUMOCTb IPUMEHEHMSI BELIECTB OT
HUX CBOICTB;

— INpHOOpETeHHE OIbITa HCIOJIb30BAHMS DPA3IMYHBIX METOJO0B M3Yy4EHUs
BEIIIECTB, HAOIIONEHMUS 3a MUX NPEBPALICHUSAMU IPU MPOBEAECHUM HECIOMKHBIX
XUMHUYECKHUX IKCIEPUMEHTOB C UCIOJIb30BAHUEM JIAOOPATOPHOIO 000PYIOBaHUS
U TIpUOOPOB;

— (opmupoBaHuEe MpeACTaBIEHUH O 3HAYEHUHM XUMHUYECKOM HayKu W
pELICHUH COBPEMEHHBIX 3KOJOIMYECKMX HpobieM, B TOM 4YHCIe B
NpPeOTBPALIEHUH TEXHOT'CHHBIX M 9KOJIOTHYECKUX KaTacTpod.

OcoOeHHOCTH TCUXMYECKOTO pa3BuTus oOywaromuxcs ¢ 3IIP  oOycnoBiauBaroT
JIOTIOJTHUTENbHBIE KOPPEKIIMOHHbBIE 337a4l y4eOHOro mpeaMera «XUMUs», HalpaBiICHHbIE Ha
pa3BUTHE MBICIUTEIBHON U PEYEBON JEATEIBHOCTH, OBBIIIEHUE [T03HABATEILHON aKTUBHOCTH,
CO3/1aHU€e YCIOBHH JJI1 OCMBICJIEHHOTO BBITIOJIHEHHS yueOHOH paboThI.

OOyuenne yuyeOHOMY mpeaMeTy «XHUMHA» HEOOXOIUMO CTPOMTH Ha CO3JaHUM
ONTUMAJIbHBIX YCJIOBHMH JJI1 YCBOEHHUS NpOrpaMMHOro marepuana oOydaromumucs ¢ 3I1P.
Bonbmioe BHUMaHME JODKHO OBITH YZAETIEHO OTOOpY yuyeOHOro marepuaiga B COOTBETCTBUU C
NPUHLIUIIOM JOCTYIHOCTH TpU COXpaHeHHH oOmero 0Oa3oBoro ypoBHA. OH J0JDKEH IO
COJIepKaHUIO U 00beMY OBITh AN TUPOBAHHBIM s oOydaromuxcs ¢ 3IIP B cooTBeTCTBUHU € UX
0coObIMH 00pa3oBaTelNbHBIMU MOTpeOHOCTAMU. CrenyeT 0OJerduTh OBIAJAEHUE MaTepUaioM



oOyyarommumucst ¢ 3IIP mocpencTBOM ero JeTanbHOTO OOBACHEHHS C CHCTEeMaTHYEeCKUM
IIOBTOPOM, MHOT'OKPAaTHOH TPEHMPOBKM B NPUMEHEHUM 3HAHMHA C HCIIOJIb30BAHHEM IIPUEMOB
ATOPUTMU3AIUH U BU3YAIBHBIX OTIOP, 00YUEeHHUsI CTPYKTYPUPOBAHUIO MaTepHaa.

Bonbiioe 3HaueHue JUisl MOJHOLIEHHOTO YCBOEHMSI Y4eOHOTO Marepuaja MMEET OIopa
Ha MEXIIPEIMETHBIC CBS3M BOIPOCOB, M3YY4aeMBIX B JAaHHOM Kypce, C TaKUMH Y4eOHBIMHU
npeaMeramu kak «l'eorpadusy», «®usukay, «buonorus». [lo3Bosnss paccmMaTpuBaTh OJUH U TOT
e Y4eOHBI MaTepuall ¢ Pa3HbIX TOUYEK 3PEHHs, MEXKIIPEIMETHBIE CBSI3U CIIOCOOCTBYIOT €TO
Jy4IlIEMY OCMBICIIEHHUIO, 00JIee MPOYHOMY 3aKPEIUICHUIO MOJIyYEHHBIX 3HAaHUN U MPAKTUYECKUX
YMEHHUH.

[Ipy moOAroTOBKE K YpOKaM YUUTENIb JOJDKEH MPEeayCMOTPETh (OPMHPOBAHUE Y
oOyJaromuxcs YMEHUH aHaIU3UpOBaTh, CPAaBHUBATh, 0000MmaTh W3y4aeMbId MaTepHall,
IUTAaHUPOBATh MPEJCTOAIIYI0O paboOTy, OCYILIECTBISATh CaMOKOHTPOJb. Heo0xoaumMo MmocTOsIHHO
CJIEIUTH 3a MIPABIIILHOCTHIO PeueBOro 0(opMIIeHHUs BhICKa3biBaHUM 00y4Jaroruxcs ¢ 311P.

B cBsa3u ¢ ocoOeHHOCTSMU TMOBEACHUS M JesATeNbHOCTH oOyvatomuxcs ¢ 3I1P
(pacTOpMOKEHHOCTh, HEOPTaHU30BAHHOCTH) HEOOXOJMM CTPOXKAWUIIUN KOHTPOJIb COOJIOICHUS
MpaBWJI TEXHUKU OE30MaCHOCTH NpU NPOBEACHUU JIaOOPATOPHBIX pabOT B XUMHUYECKOM
KaOuHeTe.

[IpumepHas mnporpamma MpeaycMaTpuBaeT BHECEHME HEKOTOPBIX H3MEHEHHH:
BKJIIOUEHUE OTAEIbHBIX TEM WM IelbIX pa3JelioB B MaTepuaibl JUisi 0030pHOro,
03HAKOMHTEJLHOTO M3Y4YEeHHsI; 0COOYIO TIOCIEA0BATEIbHOCTh U3YUEHHS] HEKOTOPBIX TEM.

Hsmenenus npoecpammol

B o3HakoMuTENBHOM IUIAHE MAIOTCS TEMbI, BBIJIEJIIEHHbIE B COJEpPXKAHUHM MPOTPaMMBbl
KYPCHUBOM.

N3yuenne tembl «CTpoeHuE BemeCTB. XUMHUYECKAs CBA3b» BO3MOXKHO MapaJIIIEIBLHO
n3yyatb ¢ TeMoN «llepBoHauanbHbBIE XUMHUYECKHE IOHATUSA», YTO JAE€T BO3MOXKHOCTh
YBEJIMUEHUS BPEMEHHM Ha OTpPaOOTKYy MOHSTUW HAa KOHKPETHBIX IMpUMEpax IpU H3Yy4YEeHUU
coJiepaHus Kypca XUMHH 9 Kiacca.

Temy «XuMuueckne peakiuu» BO3MOKHO YaCTUYHO WM TMOJHOCTBIO H3Yy4UTh B 8
KJ1acce.

Pacnpenenenne KoaMyecTBa 4YacoB Ha M3YyYEHHE TEM 3aBUCUT OT KOHTUHI€HTA
oOyuaroniuxcsa kiacca. CieqyeT MpeaycMOTPETh BBIIEICHHUE JIOTIOIHUTEILHOTO BPEMEHU JUIS
M3Yy4YeHUs HaumOoJiee Ba)KHBIX BOIPOCOB, MOBTOPEHMS MPOMAEHHOrO0 MarepHuaia, OTpabOTKU
HABBIKOB HAMMCAHUS XUMHUYECKUX GOPMYI U YpaBHEHHIA.

Conep:xanue kypca xumun 8 KJIACC (nepBblii rojg 00y4eHusi HA yPOBHE OCHOBHOI'0
0011ero 0Opa3oBaHu)

IlepBoHavajbHbIe XUMHYECKHE IOHATHS

[Ipeamer xumun. Tera u eewecmea. OcHOBHble MemOObl NO3HAHUA: HAOIOOEHUE,
uzmepenue, sxcnepumenm. OU3NIECKUE U XUMHUYCCKHE SBJICHHS. UKMCThIC BEIIECTBA M CMECH.
CrniocoObl paznencHust cmeceid. Atom. Monekyna. XMMHUECKHI AJIEMEHT. 3HaKU XUMUYECKUX
aneMeHTOB. [IpocThie M CIIOXHBIE BellecTBa. BaleHTHOCTb. 3aKOH HOCMOSIHCMBA COCMasd
sewecmea. Xumuueckue Gopmyibl. WMuaekcel. OTHOCHTENBHAs aTOMHAs W MOJCKYJIsIpHAs
Macchl. MaccoBasi JIOJsl XUMHUYECKOTO 3JIEMEHTa B COCAMHEHUHM. 3aKOH COXPAHCHHS MAacChl
BeniecTB. XuMmuueckue ypaBHeHHs. KoaddumumeHtbl. VYcnoBuss ¥ NpH3HAKU TMPOTCKAHMS
XUMUYECKUX peakiuii. MoJb — eTMHKIIA KOJIMYEeCTBA BelecTBa. MossipHasi Macca.

Kucaopoa. Bonopoa

Kucmopon — xumudeckwii smemMeHT W mpocroe BemiectBo. O30oH. CocraB Bo3myxa.

dusnueckue W XUMHUYECKHE CBOMCTBAa Kuciopona. [lojiyueHre W MPUMEHEHHE KHUCIOPOJa.
Tennosoii 3¢hhexm xumuueckux peaxyuil. Ilonamue 06 K30- U IHOOMEPMUUECKUX DEAKYUSX.
Bogopoa — XxuMudeckuii JIEMEHT U MPOCTOe BenlecTBO. Du3nueckre U XMMUYECKHE CBOMCTBA
Bojopoa. [lomyuenue Bomopona B naboparopuu. [lonyuenue 6000pooa 6 NpomMbluLIeHHOCMU.



Ilpumenenue 6odopooa. 3akon ABoraapo. MoJisipHblii 00beM Ta30B. KauecTBeHHBIE peakuu Ha
ra3oo0pasHble BemecTBa (KUCIopo, Boaopo ). OObeMHbIC OTHOIICHHS Ta30B MPH XUMHYECKUX
peakuusx.

Boaa. PacTBopsl

Booa e npupooe. Kpyzosopom 600bi 6 npupode. Qusuyeckue u xumuieckue c0UCMEa
600vl. Pacmeopvl. Pacmeopumocmov eewjecms 6 6o0e. KoHineHTpauus pacTBOpoB. MaccoBas
JI0JISI pAaCTBOPEHHOTO BEIIECTBA B PACTBOPE.

OcHOBHBIE KJIACCHhl HEOPTAaHMYECKUX COeTUHEeHNH

Oxcunpl. Kmacendukanms. Homenkmnarypa. Qusuueckue ceoticmea okcudos. XUMHYECKUE
cBOWcTBa OKCUAOB. [lonyuenue u npumenenue okcuoos. OcHoBanus. Kiaccubpukarms.
Howmenknarypa. @usuueckue ceoticmeéa ocnosanui. IloiiyueHnne ocCHOBaHHI. XUMHUYECKUE
cBoiicTBa ocHoBaHui. Peakuus nHeutpanuzamuu. Kucnotel. Kmaccudukanus. Homenkmnarypa.
Qusuueckue ceorucmea xuciom. llonyuenue u npumenenue Kuciom. XHAMHUYECKHE CBOMCTBA
kucinot. Wuaukatopel. V3MeHeHHE OKpacKu HWHAMKATOPOB B pasnuyHbIX cpenax. Couu.
Knaccudukanus. Homenknarypa. @usuueckue ceoticmea coneu. I[lonyuenue u npumeHeHnue
coneu. XMMHYECKHE CBOWCTBA coyiel. I'eHeTnueckas CBsA3b MEXKY KJIACCAMH HEOPraHMYECKHUX
coenuHeHuil. [lpobnema 6e30nacHo20 UCNONBL3OBAHUA Geujecms U XUMUYECKUX peakyull 6
nosceonesHou orcusnu. Toxkcuunvle, 2oprouue u 63pvleoonacHvle eeujecmsea. bvimosas
XUMUYECKAsl 2PAMOMHOCHb.

Ctpoenne atoma. Ilepuoanmyeckuii 3aK0H U NMepHOIUYECKAS] CHCTEMA XMMHYECKHX
asnemeHTOB /I.. MeHnaeneeBa

CrpoeHnue aroma: siipo, 3Hepretudeckuii ypoBeHb. Cocmas s0pa amoma: NpoOmoHbl,
Heumponvl. HMzomonwl. llepuonuueckuii 3axkoH [I.M. Menneneesa. Ilepuonnueckass cucrema
xumudeckux sneMeHToB .M. MenneneeBa. ®Pu3nUecKHil CMBICI aTOMHOTO (MTOPSIAKOBOTO)
HOMEpa XMMHUYECKOTO »3JIEMEHTa, HOMEpa TpyHnbl M NEpHOoJa IMEPUOJUYECKON CHUCTEMBI.
CtpoeHne SHEpPreTUYEeCKMX YpPOBHEM aroMoB TepBbIX 20 XMMHYECKHX DJIEMEHTOB
nepuoanueckoit cucremol .M. MenpaeneeBa. 3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB aTOMOB
XUMUYECKUX 3JIEMEHTOB M MX COCIMHEHHHA HAa OCHOBE IOJIOKEHHS B MEPUOAMYECKON CUCTEME
J.1. MenneneeBa u ctpoeHus atoMa. 3rnauernue Ilepuoouuecxoeo 3axona /|.U. Menoeneesa.

Crtpoenue BemecTB. XUMHYECKasi CBS3b

OnexmpoompuyamenbHOCMb amomMo8 xumuieckux snemenmos. KoBaneHTHasE XuMHU4YeCKast
CBsI3b: HEMOJIApHAs W noJisipHast. [lonsamue 0 6000pOOHOU 63U U ee GIUAHUU HA Pu3udecKue
ceolicmea gewjecmg Ha npumepe 60o0vl. VoHHas cBs3b. Meraminueckas CBSI3b. Tunsi
KPUCMALIUYEeCKUX peulemox (amomHas, MOJIeKVIapHas, UOHHAS, Memaiiuieckas). 3asucumocms
Qusuueckux ceolicma geujecms om muna KPUCMAaiIu4eckou peuemru.

XuMu4ecKue peakunu

llouamue o cropocmu xumuueckou peaxyuu. Dakmopwl, GruUAIOWUE HA CKOPOCHIbL
xumuyeckou peaxyuu. Ilonamue o kamanuzamope. Knaccupukanus XMMUYECKUX PEAKIUIl 1O
pa3IMYHBIM TPU3HAKAM: YMCIY M COCTaBY HCXOJHBIX M IOJYYEHHBIX BEUIECTB; U3MEHEHUIO
CTENEHEH OKUCIIEHUS! aTOMOB XMMUYECKHUX 3JIEMEHTOB; MOTJIOIIEHHUIO WU BBIJICJICHUIO SHEPTUU.
DNEeKTpONUTHYECKAass UCCOLMALUsA. OJEKTPOJIUThl W HedeKTpoauTsel. Monbl. Katnonsl u
aHuoHbl. Peakiuu HOHHOTO OOMEHa. YCNOBHUS TMPOTEKaHHWS peakluid HMOHHOTO OOMEHa.
DNEeKTpONUTHYECKass JUCCOLMAlMd KUCIOT, wienoued U coneid. CTeneHb OKUCIEHUS.
OnpeneneHue CTENEHU OKUCIEHUS AaTOMOB XHMHUYECKHMX JJIEMEHTOB B COEIMHEHHUSX.
Oxkucnurens. BoccranoBurens. CyllHOCTh OKUCITUTENBHO-BOCCTAHOBUTEIBHBIX PEAKIIHI.



Coaep:xkanue kypca xumun 9 KJJACC (Bropoii roa o0y4yeHusi Ha ypOBHe OCHOBHOIO
o01ero oopasoBanus)

Hemerasusl IV — VII rpynn 1 ux coeiuHeHus

[lonoxxeHne HeEMETa/UIOB B IEPUOJUYECKONM CHCTEME XHMMHUYECKuX 3yeMeHtoB JI..
MenneneeBa. O0mue CBOWCTBA HEMETAIUIOB. [ aoreHsl: (U3NYECKHe U XUMUYECKHUE CBOWCTBA.
CoenuHeHUs TaJlOTEHOB: XJOPOBOJOPOJ, XJIOpPOBOJOpojaHAas kuciora u ee couu. Cepa:
¢u3nveckue U XxumMudeckue coiictBa. COEOMHEHMS CEepBl: CEPOBOJOPOJ, CYIb(MHIBI, OKCHIBI
cepol. CepHasi, ceprucmas u cepo8o0OPOOHAs KUCIOMbl U UX CONH. A30T: (U3HUECKHE U
xuMuueckue cBoiictBa. AMMuak. Conu aMMoHMs. OKcHJbl a30Ta. A30THAsl KMCIIOTA U €€ COJIU.
®dochop: pusuueckne u xummuueckue cBoiictBa. Coemmuenus docdopa: okcun docdopa (V),
oprodochopHas KHCIOTa U €€ COJIU. YTIepoa: (u3nyeckue W XUMHYECKHE CBOMCTBA.
Annomponus yenepooa. aimas, epagum, xapoun, ¢yiiepervl. CoeTMHEHUS YTIEpOia: OKCUIBI
yraepona (II) u (IV), yronbHas xucnoTa u ee conu. Kpemnuii u e2o coeouneHus.

MeTtanjibl M UX COeIMHEHUS

Ilonooicenue memannos 6 nepuoouyeckou cucmeme Xumuyeckux anemenmos JI.H.
Menoeneesa. Memannwi 6 npupoode u obwue cnocoovt ux nonyyenus. Obwue Qusuyeckue
ceoticmea memannos. OOUME XUMUYECKHE CBOWCTBA METAJIOB: pEakUUU C HEMeTaJUIaMH,
KHCIIOTAMHM, COJISIMU. DIeKmpoxumMuieckuil psao Hanpasxcenuil memannos. 1llenounpsie MeTamibl U
ux coeaunenus. lllenoynozemMenpHble METAIIIBI U UX COCAMHEHUS. AOMUHUNA. AMPOTEpHOCTD
okcuaa u ruapokcuaa amoMmunHus. Kenezo. CoenuHeHUs *kKejne3a M MX CBONCTBA: OKCHUBI,
ruapokcuabl u conu sxenesa (11 u I1I).

IlepBoHayasbHBIE CBeACHUS 00 OPraHNYeCKUX BelecTBax

[lepBoHauanbHbIE CBEACHUS O CTPOCHUU OPraHMYECKUX BEUIECTB. YTJIEBOJOPOJbI: METaH,
9TaH, OTWIeH. McmouHuku  yeneeooopooos:  NPUpOOHbll — 2a3,  Hegmb,  y2oib.
Kucnoponconepkamme coequHEHUs: CHOUPTHl (METAaHOJ, 3TAaHOJ, TJHWIEPHH), KapOOHOBBHIC
KHUCTIOTHI (YKCyCHasi KHCJIOTa, aMUHOYKCYCHAsi KUCJIOTa, CTEapUHOBAs M OJICHMHOBAsl KUCJIOTHI).
buonormueckn BakHbIE BEIIECTBA: JKHUPBI, TIJIIOKO3a, O€NKU. Xumuyeckoe 3azps3Henue
OKpYHcaroueli cpeovl U e20 NoC1e0CmaUs.

Tunbl pacyeTHbIX 32/1a4:

1. BpluucineHue MaccoBOMl JOJIM XHMHYECKOTO »3JIeMEHTa Mo (opMmylie COeAMHEHHUS.
Ycemanosnenue npocmetiwieti hopmynvl éeugecmea no Macco8vim OONAM XUMUUECKUX DTIeMEHMO8.

2. BpluncieHus M0 XMMHYECKUM YPaBHEHHUSAM KOJIMYECTBa, 00beMa, MacChl BEILECTBA 10
KOJIMYECTBY, 00bEMY, MaCCEe PEareHTOB WM MIPOYKTOB PEaKIUH.

3. Pacuet MaccoBoii 107U pPaCTBOPEHHOTO BEILIECTBA B PACTBOPE.

IIpumepHbIie TeMbI MPAKTHYECKUX PaldoOT:

1. JlabopaTopHoe oOopymoBaHue U IpueMbl oOpamienus ¢ HuM. [IpaBuna OGezomacHOU
paboThl B XUMHYECKOH J1a00paTOpU.

2. OuucTKa 3arps3HEHHON MOBapEHHOM COJIU.

3. [Ipu3Haku MpoTeKaHUs XUMUYECKUX PEAKIUH.

4. TlonydeHue KUCIOPOIa U U3yYCHHE €TO CBOWCTB.

5. [lony4yenue BOOOPOAA U U3YYEHUE €TO CBOUCTB.

6. IlpuroroBieHHe pacTBOPOB C ONPEICIECHHOM MacCOBOM [0JIEH pacTBOPEHHOTO
BEIIECTBA.

7. Pemienne sKCnEpUMEHTAlIbHBIX 3a7ad MO0 TeMe «OCHOBHBIE KJIACCHI HEOPTaHUYECKUX
COCIMHEHUN.

8. Peakunu noHHOTO OOMEHa.

9. KauecTBeHHBIE peakMM Ha HOHBI B PacTBOPE.

10. ITomyyeHnne aMMHaKka U U3y4€HUE €TI0 CBOMCTB.

11. Ilomy4yeHne yraekucnoro raza u U3y4eHue ero CBONCTB.

12. Pemenune skcnepuMeHTaNbHbIX 3anad 1o teMe «Hemeramnsr IV — VII rpynn u ux
COCAMHEHUN.



13. Pemienue sKciepUMEHTaIbHbBIX 3a/1a4 110 TeMe «MeTaibl U UX COSAUHEHUSD.

[Ipu mpoBeneHnu 1a6OPaTOpHON pabOTHI KX/l €€ 3Tal BBIOIHIETCS 00YJYarOUUMHCS
BMECTE C YUUTEIIEM U IOJ €ro pyKoBOJICTBOM. Ha mocke 00s3aTeNbHO BBIBEIIMBAIOTCS MPaBHUIIA
TEXHUKH 0€301aCHOCTH, COOTBETCTBYIOIIME JAHHOMY BHJLy paOOTHI, JaeTcs paBUiIbHAS 3aIKCh
(dbopMynbl M yKa3bIBaeTCs LeNb MpoBeAeHus: padboThl. [Ipu HEOOXOIUMOCTH JaeTcsi BU3yaIbHBIH
QJIITOPUTM BBINOJIHEHMS 33JaHNS. DTO CIIOCOOCTBYET OCO3HAHUIO OOYUYAIOIIMMHUCS BBITOIHIEMBIX
JIEMCTBUM U MOJYYEHHOTO pe3yJIbTara.

Pacnipenenenne ydeOHOro Marepuana o ToaaM OOydeHHs] MOYKET BapbUpOBATHCS B
3aBHCHMOCTH OT BbIOpaHHOro oOpa3oBaTenbHOM opranuzanuei Y MK.

IIpumepHsbie BuabI AesATeabHOCTH oO0y4yarommxcsa ¢ 3IIP, o0ycioBiieHHBbIe 0CO0BIMHI
o0pa3oBaTeIbHBIMH NOTPeOHOCTAMH M o0ecrnevydBalOIMe OCMbBICJIEHHOE OCBOCHHE
cojep;KaHUM 00pa3oBaHus MO NpeAMeTy «XUMUS»

Copepxanue BUIOB AesTenbHocTH oOydaromuxcs ¢ 3[1P Ha ypokax xumuu omnpenensercs
X 0coObIMH O0Opa3oBarenbHbIMU MOTpeOHOCTSIMU. [loMuMo mmpoko wucmosbdyembix B OOIT
OO0 o6mux s Bcex OOydYaloIUMXCsl BHJIOB JIEATEIbHOCTU CIIEAYeT YCWINTH BHJbI
NEeSTeNbHOCTH, creunduyHble JUid JaHHOM KaTeropuu oOydaromuxcs, oOecreurBarone
OCMBICJIICHHOE OCBOEHHME COJepxkaHUs OOpa30BaHUsS IO NPEIMETY: YCHUJIICHHE MpPEeAMETHO-
MPaKTUYECKONH JESITeNTbHOCTH C aKTUBM3AallMed CEHCOPHBIX CHCTEM; 4YepelOBaHHE BHJIOB
NeSITeIbHOCTH, 3aJeHCTBYIONINX pa3IMYHbIE CEHCOPHBIE CHCTEMBl; OCBOEHHE Marepuaia ¢
OTMOpPOM HA  QITOPUTM; «IIOIIATOBOCTb» B  HM3YyUYEHUH MaTepuana; HCIOJIb30BaHHUE
JOTIOTHUTEIBHOW BHU3yaJbHOM oOmopsl (IUIaHbl, OOpas3lbl, CXEMbl, I[A0JOHBI, OMOPHbBIE
tabnuupl). I pazButus y obOyuaromuxcsi ¢ 3I[IP ymenuss nenath BbIBOABI, (OPMUPOBAHUS
IPaMOTHOTO PEYEBOTO BBICKA3bIBAHUS HEOOXOJMMO HCIOJIB30BAaTh OMOPHBIE CJIOBA U KIIMIIE.
Ocoboe BHMMaHUE YyIEIUTh OOYYEHUIO CTPYKTYPUPOBAaHUIO MaTepHana: COCTaBJICHUIO
PUCYHOUYHBIX M BepOaJIbHBIX CXEM, COCTaBJIECHMIO TaOJIUL, COCTaBJICHHUIO KIacCU(UKALUU C
0003HauYEHHBIMHM OCHOBAHMSIMHU AJIS1 KJIACCU(PUKALIMN Y HAIIOJHEHUIO UX IIPUMEpaMu U Jp.

[IpumepHas TemaTuyeckas U TepMHUHOJOTHYECKas Jiekcuka cooTBeTcTByeT OOIT OOO.

Jst obyuarommxcs ¢ 3I1P cymecTBeHHBIMU SBIISFOTCS TPUEMBI pabOTHI C JIEKCUYECKUM
MaTepuajlioM Mo mnpeamery. IIpoBoaurcs crneunuainbHas paboTa MO BBEAECHUIO B AKTUBHBIN
CJIOBapb 0Oy4aroIUXcs COOTBETCTBYIOIIEH TEPMUHOJOTUM. M3yuyaemble TEpMUHBI BBOJSTCS Ha
IIOJIMCEHCOPHOH OCHOBE, 00s3aTelbHa BHU3yallbHAasl IOJUIEP)KKA, AITOPUTMbI paboOThl €
OTIPECIICHUEM, OIIOPHBIE CXEMBI JJIS aKTyalu3aluy TEPMHUHOJIOTHH.

IIpumepHBbIe KOHTPOJIBHO-H3MEPUTEIbHbIC MATEPHAJIbI

Jlis opraHu3anuy NPOBEPKH, yuyeTa M KOHTPOJIS 3HAaHUH OOYydYarolMXCs IO IMpeIMeTy
IIPEJyCMOTPEH KOHTPOJIb 3HAaHUM B BUAE KOHTPOJIBHBIX palbOT, €caMOCTOSTENbHBIX paloT,
3a4eTOB, MPAKTUYECKUX paboT, TecTupoBaHUs. OIHUM M3 METOJOB KOHTPOJS PE3yJIbTaToOB
oOyuenus oOyqarouuxcs ¢ 3IIP sBasiercs MeTo1 MOIMBAPHATUBHOTO HKCIPECC-TECTUPOBAHUS C
KOHCTPYMPYEMBIMH OTBeTaMHM. Ero OTIMYMTENbHBIMH 4YEpPTaMHU SBISAIOTCA ONEPATUBHOCTD,
BBICOKAs CTEIICHb MHAWBUIyaIN3alluy 3HaHWUM, CPAaBHUTEJILHO MaJIble 3aTpaThl BPEMEHU U TPya
Ha MPOBEPKY OTBETOB 00YYAIOIIMXCS.

Hna oOyuarommuxcs ¢ 3[IP Bo3MOXHO wu3MeHEeHHE (QOPMYITHPOBKH 3aJaHUil Ha
«TIOILIATOBYIO»,  aJanTalus MpejiaraeMoro oOydamoomemycss TeCTOBOrO0  (KOHTPOJIBHO-
OILIGHOYHOI'0) MaTepuaia: HCHOJIb30BAHWE YCTHBIX M NMHUCBMEHHBIX HMHCTPYKLHH, yIpolleHHe
JUTMHHBIX CJIOXKHBIX (POPMYIUPOBOK MHCTPYKIIMH, pElIeHHe ¢ OMopoi Ha aaropuT™, olpasel,
HCIOJIb30BaHUE CIIPABOYHON MH(OPMAIHH.

KonTpoabHbie padoThI 10 TEMaM

B paGoueii nporpamme npeycMOTpeHO 9 KOHTPOJIbHBIX paboT:

Konmponvnaa paboma Ne 1. llepBoHayalbHblE XUMHUYECKHE MOHATUS. XUMHUECKHUE
3JIEMEHTbI. XUMUYECKUe POPMYIIbI U YpaBHEHHUSI.

Konmponvnaa paboma Ne 2. llepuonudeckas cucremMa XUMHUYeckux snemeHToB J[.U.
MenneneeBa. CtpoeHue aroma.

Konmponvnasa paboma Ne 3. Xumuueckast CBSI3b.



Koumponvnas paboma Ne 4. Kucnopoa. Okcunsl. I'openne. Bogopona. Kucnoter. Comnu.

Koumponvnas paboma Ne 5. (O0o00mieHue CBEIEHUH O BaXHEHIIMX Kiaccax
HEOPraHUYECKUX COEAUHEHUM.

Koumponvnas paboma Ne 6. DneKTpouTHIECKAs TUCCOIMAIINS.

Koumponvnas paboma Ne 7. Hemertaisl.

Konmponvnas paboma Ne 8. Metasl.

Konmponvnasa paboma Ne 9. O60011enne 3HaHUN TI0 KypCy HEOPraHUUECKOW XUMUH.



TEMATHYECKOE IINTAHUPOBAHHUE

B socnumanuu Odemeii noopocmkosoco 6o3pacma (ypo8eHb OCHOBHO20 0OWE20
obpazosanus) npuopurerom B MAOY-COI Ne 2 sBnsieTcst co3qanue 0JaronpUsTHBIX YCIOBUN
IUTSL Pa3BUTHS COLMAIBHO 3HAUYMMBIX OTHOIICHUH IIKOJBHUKOB, U, MPEXKJE BCETO, EHHOCTHBIX
OTHOIIIEHUIA:

-K CEMb€, KaK TJIJaBHOM OIOpE B JKU3HM YEJIOBEKA U UICTOYHHUKY €TI0 CHACThS;

-K TpYyAY, KaKk OCHOBHOMY CIIOCOOYy OCTHKEHHUS KU3HEHHOTO OJIaroIoJiyyusi YeslOBeKa,
3aJI0Ty €ro YCIIEHIHOTO NpPO(eCCHOHATBHOTO CaMOONPEICICHHUSI U OUIYIIEHUS YBEPEHHOCTH B
3aBTpAIIHEM [HE;

-k cBoemy OrteuecTBy, cBoed Mayoil u Oosibiioli PoauHe, kak K MecTy, B KOTOPOM
YeJIOBEK BBIPOC M MO3HAJ IEPBBIE PAJOCTH M HEyAayd, KOTOPOE 3aBEIlaHO €My MpeaKaMu U
KOTOPO€ HY>)KHO 00eperarTh;

-K NMpUpOJEe KAaK K HMCTOYHUKY *XM3HM Ha 3emiie, OCHOBE CaMOro €€ CyIeCTBOBaHUS,
HY)KJarollelcs B 3alIUTe U MOCTOSITHHOM BHUMAHHU CO CTOPOHBI YEJIOBEKA;

-K MHpPY KakK K TJaBHOMY INPHHIIMITY YEJIOBEYECKOTO OOIICKHTHUS, YCIOBHIO KPETKOH
IpyKObl, HaJllaXUBaHUS OTHOUIEHHM C KoJuleraMM 1o pabotre B OyIylmieM U CO3JaHus
OJ1aroNnpUATHOIO MUKPOKJIMMAaTa B CBOEH COOCTBEHHOM ceMbe;

-K 3HAHUSAM KaK K HHTEJUIEKTYyaJbHOMY pecypcy, oOecrieunBaroeMy Oyayiiee YeaoBeKa,
KaK pe3ylbTaTy KpOMOTJIUBOTO, HO YBIEKATEIbHOIO yUeOHOTI0 TPYAA;

-K KyJbType Kak K JyXOBHOMY OOrarcTBy oOOIIecTBa U BaXKHOMY YCJIOBHUIO OLIYIICHUS
YeJIOBEKOM MOJHOTHI MPOKUBAEMOM >KM3HH, KOTOPOE NAIOT €My UYTEHHE, MY3bIKa, MCKYCCTBO,
TeaTp, TBOPUECKOE CAMOBBIPAXKECHHE;

-K 37I0pOBBIO, KaK K 3ajJory JOJTOM M AaKTHBHOW JKU3HM 4YeJIOBEKa, €ro XOPOIIEro
HACTPOEHUS M ONTUMHUCTUYHOTO B3IJIA1a HA MUD;

-K OKpYXKAaIOUIUM JIIOJIM, Kak K Oe3yclIOBHOW M aOCOJIOTHOW IE€HHOCTH, Kak
pPaBHOMPABHBIM  COLMAJIBHBIM  MapTHEpaM, C KOTOPHIMH  HEOOXOAMMO  BBICTPauBaTh
noOpoxenarenbHble U B3aWMOINOIEP)KUBAIOIINE OTHOIICHHS, Jalolllie YeJIOBEKY paJocTh
oOLIEeHNS U MO3BOJISIOIINE N30eraTh YyBCTBa OJMHOYECTBA;

-K camuM cebe, Kak K XO35ieBaM CBO€H CyabObl, CaMOOMpEAENSIOIUMCI U

CaMOpCaIM3yIOIMUMCA JIMYHOCTAM, OTBCUHAIOIIUM 3a CBOC COOCTBEHHOE 6yzlymee.



Xumusa 8 kiaacc.

Ne HaumeHoBaHue pasjeia Koa-Bo
4acos
1 IlepBoHayanbHBIE XUMUYECKNE TOHSTUS. 18
2 KonndecTBeHHbIE OTHONIECHHS B XUMUH 6
3 Kucnopon. I'openue. 5
4 Bonopo. 5
5 Bopa. PactBopbl. 7
6 Bakneiimme kinaccsl HEOPraHUYECKUX COECTMHEHMM. 10
7 [Iepnoandeckuil 3aKOH U MEPUOINYECKAs CUCTEMa XUMHUYECKHUX 1eMeHTOoB J[. 1. 7
MenneneeBa. CTpoeHue aToma.
8 Ctpoenue BenecTB. XUMHUUIECKasl CBSI3b. 9
9 IToBTopenue 8 kiacca 1
UTOro 68
Xumus 9 kaacc.
Ne HaumenoBanme pasjaesa Kou-Bo
4yacos
1 | BBoansiii uHcTpykTax o Th. I[IpaBuna Th. 5
[ToBTOpenue 8 kiacca
2 | Tema 1. Knaccudukanmss XaMHUECKIX PEaKIIUMA 7
3 Tema 2. DNEKTPOJIUTHYECKAS] AUCCOIUALIHS 13
4 | Tema 3. l'asioreHsl 5
5 | Tema 4. Kucnopon u cepa 7
6 | Tema 5. Azot u pochop 10
7 | Tema 6. Yriepoa u KpeMHUH 8
8 | Tema 7. Ob6uiue cBoOiicTBa METAJJIOB 12
9 | IloBrOopenue 9 knacca 1

UToro
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