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1. HOACHUTEJIbHASA 3AIIMCKA

Pabouas mnporpamma 1O XUMHH TIOCTPOCHAa Ha OCHOBE (YyHIAMEHTAIBHOTO sapa
CoJIep’KaHusl OCHOBHOI'O 00111ero 00pa3oBaHus, TpeOOBaHUHN K pe3yJbTaTaM OCBOEHHUS OCHOBHOM
00pa30oBaTeNbHON MPOTrpaMMBbl OCHOBHOTO 0O0Iero oOpa3oBaHusi, TPEOOBaHUU K CTPYKType
OCHOBHOI1 00pa3oBaTeabHONW MPOrpaMMbl OCHOBHOI'O 0OIIEro oOpa3oBaHMsl, MPOMUCAHHBIX B
®denepaliIbHOM  TOCYAapCTBEHHOM  00pa3oBaTeNIbHOM  CTaHAApTE  OCHOBHOTO  OOIIEro
oOpazoBanusi, a Takke KOHIENIUH TyXOBHO-HPAaBCTBEHHOIO pA3BUTHUSI M BOCIUTAHUS
rpaxzaanuHa Poccuu.

[IpenogaBanue yueOHOro Kypca « XMUMUK» B OCHOBHOM HIKOJIE OCYILIECTBIISIETCS B

COOTBCTCTBUH C OCHOBHBIMHU HOPMATUBHBIMH JOKYMCHTAMHU U HHCTPYKTHUBHO MCTOJUYICCKUMU
MaTepuaiaMu:

1. Ta6puensn O. C. Xumus. 9 kinacc : ya4eOHHK 1)1 00111€00pa30oBaTEIbHBIX OpraHu3aiui /
0. C. I'abpuensu, U. I'. Octpoymos, C. A. CnagkoB. — M.: [Ipoceemenue, 2020

2. Xumwus. Paboune nporpammel. [Ipenmernas nunus yueonukoB O. C. ['abpuensna, U. T
OctpoymoBa, C. A. CnagkoBa. 8—9 «kmaccel: y4yeObHOe mocobue s
obmeooOpazoBarenbablx opranuzanuii / O. C. I'abpuensn, C. A. CmamkoB — M.:
[Tpocsemenue, 2019.

PaGouass mporpamma Mo XMMHH MOCTPOEHA Ha OCHOBE KOHICHTPHUYECKOTO IMOAX0Ja. JTO
JOCTUTACTCS ITyTeM BBIWICHCHUS YKPYIMHEHHOW IUIAKTUYCCKOW eIUHHIBI. B mporpamme
YUUTBIBACTCS pealIN3allisl MEKITPEIMETHBIX CBs3CH ¢ KypcoM Gu3uku 6-9 KilaccoB, TJie JaeTcs
3HAKOMCTBO C XHMHYECKOH OpraHu3amueld KJICTKH M TpoleccaMr OOMEHa BEIICCTB.
KonuyectBo 4acoB Ha KaXKAYyH TEMy OIPEACICHO B COOTBETCTBHM C KOHTHHIECHTOM
o0yJaromuxcst TaHHOTO KJiacca.

Pabouass mporpamMMa HCIoONB3yeTCss B 00IIC00pa30BaATEIbHBIX KiIaccaxX C y4ETOM OOy4eHUs

WHTETPUPOBAHHBIX JETEH C OrpaHWYCHHBIMH BO3MOXKHOCTAMH 310poBbs (VII Buma). Ha
ypokax mnpemycMoTpeHa auddepeHnuanus ydeOHbIX 3alaHUil 10 YPOBHIO TPYIHOCTH H
00BEMY.

[Tporpamma paccuntana Ha 68 yacoB B roa (2 4aca B Henento, B | uetBepTh- 16 vacos, |l
yerBepTh-16 wacoB, |ll uerBeprh- 20 wyacoB, |VuerBeprh- 16 wuyacos). Ilporpammoii
IIPESYCMOTPEHO NMpOBeJeHUE 4 KOHTPOJIbHBIE PaOOThI U 7 MPAKTUYECKHX PadoT.

2. IVTAHUPYEMBIE PE3YJIBTATbI OCBOEHUA YYEBHOI'O ITIPEMETA

IpeaMeTHbiMu pe3yabTaTamu ocBoeHuss OCHOBHOW 00pa30BaTeIbLHON MPOrpaMMbl OCHOBHOTO
o011ero o0pa3oBaHus SBISIOTCSA:

- q)OpMI/IpOBaHI/IC MEPBOHAYAJIBHBIX CUCTEMATU3UPOBAHHBIX Hpe)ICTaBJ'IeHI/Iﬁ O BCIICCTBAX, UX
MPEBpAIICHUAX U NPAKTHUICCKOM IIPUMCHCHW U, OBJIaZICHUC MMOHATHNHBIM arrmapaTom u
CHUMBOJIMYCCKUM A3bIKOM XWUMHH,;

- 0OCO3HaHHE 0OBEKTUBHO 3HAYMMOCTH OCHOB XMMUYECKOW HAyKH KaKk 00JJaCTH COBPEMEHHOTO
€CTECTBO3HAHMS, XUMUUECKUX IIPEBPALICHUN OPraHUYECKUX U HEOPIraHUYECKUX BELIECTB KaK
OCHOBBI MHOTHX SIBJICHH KUBOI M HEXKUBOU MPUPO/IBI; YIIIyOJIeHHE PECTaBIECHUM O
MaTepHaJIbHOM €IMHCTBE MUPA;

- OBJIaACHUEC OCHOBaAMH XHUMHYECKOM T'paMOTHOCTH: CIIOCOOHOCTBIO AHAJIU3UPOBATHL U
00BEKTUBHO OLICHMUBATH )XU3HCHHBIC CUTYyalluH, CBA3aAHHBIC C XPIMI/IfoI, HaBBIKAMH 0€30I1aCHOTO
06paH_[CHI/ISI C BCIICCTBAaMHU, UCITIOJIb3YEMbIMU B HOBCCHHCBHOﬁ JKU3HH; YMCHUCM aHAJIU3UPOBATH



U TUTaHUPOBATh HKOJIOTMYECKU O€3011acHOEe MOBECHHE B LIESIX COepexKeHHs 3J0POBbS U
OKPYXKaroIle Cpebl;

- (hopmupoBaHMEe YMEHUI YCTaHABIMBATH CBSI3U MEXK/y PeallbHO HAOIIOJaeMBIMU XUMHUYECKUMU
SBJICHUSIMU U MPOLIECCAMU, TIPOUCXOASIIMMU B MUKPOMUPE, OOBACHATH TPUYUHBI MHOTOOOPa3us
BEILIECTB, 3aBUCUMOCTb UX CBOMCTB OT COCTABA U CTPOEHHUSI, a TAKIKE 3aBUCUMOCTb IIPUMEHEHHUS
BEILECTB OT UX CBONCTB;

- IPUOOPETEHHUS OIbITa UCIIOIB30BAHMSI PA3IMUYHBIX METOJIOB U3yUEHHUs BEIIECTB; HAOIIOACHUS
3a UX MPEBPAIICHUSIMU MIPU MPOBEICHUN HECIOKHBIX XUMUYECKUX IKCIIEPUMEHTOB C
HCIIOJIb30BaHUEM JIA0OPATOPHOTO 000PYI0BaHUS U TPHUOOPOB;

- YMEHHE OKa3bIBaTh IIEPBYIO IIOMOILb IIPH OTPABIICHUAX, OKOTAX U APYIUX TPaBMax, CBA3aHHBIX
C BELLECTBAMU U Ja0OPAaTOPHBIM 000PY10BaHUEM;

- OBJIQJICHUE IPUEMaMHU pabOThI ¢ HH(YOPMAITHEH XUMUYECKOTO CO/ICPIKAHMS, TPEICTABICHHOH B
pasHo ¢opme (B BHIE TEKCTa, Gopmyd, rpaduKoB, TAOJIMYHBIX JaHHBIX, CXeM, poTorpaduii u
ap.)

- CO3/IaHUE OCHOBBI 151 (POPMHUPOBAHUS UHTEPECA K PACHIMPCHUIO U YIITyOJICHUI0 XUMUYECKUX
3HAHMI U BEIOOpA XMMHH KaK TPOGUIBHOTO IIPEIMETA MPH TIEPEX0/Ie Ha CTYIICHb CPEITHETO
(momHOTO) 00ITIETO 00pa30BaHMs, a B TaJbHEHIIIEM U B KadecTBe cpepbl CBOE
npoeCCHOHAIBHON JESATEIHHOCTH;

- (hopMupoBaHKE NPECTABICHUN O 3HAYCHUU XUMHUCCKOW HAYKH B PEIICHUN COBPEMEHHBIX
OKOJIOTHYECKUX MPOOIIEM, B TOM YUCIIC B IPESIOTBPAIICHUN TEXHOTEHHBIX M KOJIOTHYCCKHX
KaracTpod.

BreInyCKHUK Hay4YuTCH:

* OCHOBAM pean3aIliy MPOEKTHO-UCCIIEI0BATEIBCKOM IeATENHHOCTH;

* MPOBOJIUTH HAOJIOJCHHUE U IKCTICPUMEHT TI0]T PYKOBOJICTBOM YUHUTEIIS;

* OCYIIECTBIISITh PaCIIMPEHHBIA TOUCK MH(DOPMAIIMK C UCTIOTH30BAHUEM PECYpPCOB OMOIUOTEK U
WHrepHerTa;

* co3/1aBaTh U MpeoOpa3oBbIBATH MOJIETH U CXEMBI JJIs PEIIeHUs 3a/1a4;

* OCYHIECTBIISITH BEIOOP Hanbosee 2p(HEeKTUBHBIX CIIOCOOO0B PEIICHUS 3a/1a4 B 3aBUCUMOCTH OT
KOHKPETHBIX YCIOBUI;

* IaBaTh OIPE/ICIICHUE TIOHATHSIM;

* YCTaHaBIMUBATh MPUYUHHO-CIIEICTBEHHBIE CBSI3U;

* OCYIIECTBIISTH JIOTHIECKYIO ONIEPAIHIO YCTAHOBIICHUS POJIOBUIOBBIX OTHOIICHHH,
OTpaHHYCHUE TIOHATHUS;

* 000011aTh MOHATHSI — OCYIIECTBIIATH JJOTHYECKYIO OTICPAITHIO TIEPEX0/1a OT BUIOBBIX
MIPU3HAKOB K POJOBOMY ITOHSTHIO, OT TIOHATHS C MEHBIIUM 00BEMOM K MTOHATHIO C OOJIBITUM
00BEMOM;

* OCYIIECTBIIATH CPAaBHEHUE, CEPHAIIHIO M KJIACCU(PUKAIIHIO, CAMOCTOSTSIIEHO BBIOUPAS
OCHOBaHUS U KPUTEPUU 7Sl YKa3aHHBIX JIOTUYECKUX OTEpaIlnii;

¢ CTPOUTH Knaccmbnxaumo Ha OCHOBC JTUXOTOMHYCCKOT'O ACICHUA (Ha OCHOBC OTpI/II_[aHI/Iﬂ);

* CTPOUTB JIOTUUECKOE PACCYIKICHUE, BKIIFOYAIOIIEE YCTAHOBIEHNUE IPUUYUHHO-CIIEICTBEHHBIX
CBsI3€;



* OOBSICHATH ABJICHUA, ITPOLCCCHI, CBA3W U OTHOIICHMS, BBISABIACMBIC B XOAC€ UCCIICAOBAHM,
¢ OCHOBaM O3HAaKOMHMTECJIBHOI'O, U3YyHarolI€ro, yCBauBaromero U MIOMCKOBOI'O UYTCHUA,

¢ CTPYKTYPUPOBATh TCKCTHI, BKIIKOYasd YMCHHUE BbIACIIATH I'NTABHOC U BTOPOCTCIICHHOC, I'NTABHYIO
HUJCH0 TCKCTA, BBICTPAUBATH MOCIICAOBATCIbHOCTD OITMCHIBACMBIX COGBITI/If/'I;

* pabotath ¢ MeTaQOpaMu — IMOHMUMATh TIEPEHOCHBIN CMBICIT BBIPAXKCHHIA, TOHUMATh U
yHoTpeOIsTh 000POTHI peUH, MOCTPOCHHBIE HA CKPHITOM YIIOA00JICHUH, 00pa3HOM COMMKCHUH
CJIOB.

¢ UCIIOJIb30BAaTh PA3JINYHBIC HpI/IéMH IIOHUCKa I/IH(i)OpMaI_[I/II/I B I/IHTepHeTe, IIOHMCKOBBIC CCPBUCHI,
CTPOUTD 3aIIPOCHI AJId ITOUCKaA PIH(l)OpMaI_[I/II/I " aHAJIM3UPOBATh PE3YJIbTATHI IIOMCKA,

* HCIOJIB30BATh NPUEMBI TIOMCKA HH(OPMAITK HA IEPCOHATTEHOM KOMITBIOTEPE, B
MH(GOPMALIMOHHOHN CpeJie YUpexAeHUs U B 00pa30BaTeIbHOM IPOCTPAHCTBE;

¢ UCII0JIb30BATh Pa3JIMYHbIC 6I/I6JH/IOT6‘~IHI)IC, B TOM YHUCJIC SJICKTPOHHBIC, KaTAJIOTH JJId ITOUCKa
HeO6XOI[I/IMI>IX KHMHT,

® UCKATb I/IH(bOpMaI_[I/IIO B PA3JIMYHBIX 0azax JaHHBbIX, CO31aBaTh U 3aIlOJIHATD 0as3sl JaHHBbIX, B
YaCTHOCTHU MCIIOJIb30BAaTh PA3JIMYHBIC OMIPCACIIUTCIIN,

* hopMHpOBaTH COOCTBEHHOE HH(POPMAIIMOHHOE TPOCTPAHCTBO: CO37aBaTh CUCTEMBI MAoK U
pa3MeIniath B HUX HyXHbIe HTHPOPMAIIMOHHBIE HCTOYHUKH, pa3MeIIaTh HH(OPMAIUIO B
WNHurepHere.

* IJTAHUPOBATH U BBIMIOJIHATH yUeOHOE UCCIICIOBAHUE U YUYEOHBIN MPOEKT, UCIIONb3YSI
000pyA0BaHKE, MOJEIN, METOIbI U IPUEMBI, aJIEKBATHBIE UCCIIEyEMON MTPOOIIEME;

* BRIOUpATh W UCIOJIB30BAaTh METO/IbI, PEJIEBAHTHBIC pacCMaTpUBaeMOil Ipodieme;

¢ paciio3HaBaTb U CTaBUTb BOIIPOCHI, OTBETHI HA KOTOPBIC MOT'YT OBITH MMOJTYy4YCHBI HYTéM
HAy4YHOTr'0 UCCJICAOBAHUA, OT6I/IpaTB aICKBATHBIC MCTOAbI UCCIICAOBAaHM, (I)OpMy.TII/IpOBaTB
BBITCKAIOIIME U3 UCCIICAOBAHUA BbIBOIbI,

¢ UCIIOJIB30BAaTh TaAKUC MAaTCMATHYCCKHEC MCTObI U HpI/IéMH, KakK a6CTpaKHI/IH Hn njacajin3alusid,
A0Ka3aTCjIbCTBO, JO0KA3aTCILCTBO OT MPOTHUBHOI'0, AOKA3aTCILCTBO 11O AHAJIOTHUH,
OIMPOBECPIKCHUEC, KOHTPIPUMEDP, MHAYKTUBHBIC U NCAYKTHUBHBIC PACCYIKICHUA, IIOCTPOCHUEC U
HCIIOJIHCHUEC aJITOPUTMaA,

¢ UCII0JIb30BAaTh TAKUC €CTCCTBCHHO-HAYUYHBIC METOJAbI U HpI/IéMI)I, KakKk Ha6J'IIO}1€HI/Ie, IIOCTaHOBKa
HpO6HCMBI, BBIABMKCHUC «XOpOI.HGfI TUIOTE3bD», SKCIICPUMEHT, MOJACIINPOBAHUC,
HCITIOJIB30BaHHUC MAaTECMATUYCCKUX MO}IGJ’IGﬁ, TEOPETUYCCKOC 06OCHOBaHI/Ie, YCTAHOBJICHUC
T'paHull MIPUMCHUMOCTU MO,Z[eJ'II/I/ TCOpHUH,

¢ UCTI0JIb30BATh HCKOTOPBIC MCTOLI MMOJIYUCHU A 3HaHPII>i, XapPaKTCPHBIC IJIA COLIUATIBHBIX U
HCTOPUUYCCKHUX HAYK: TIOCTAHOBKA HpO6J’IeMBI, OITPOCHKI, OITMCAHUE, CPABHUTCIIBHOC HCTOPUUCCKOC
OITMCAaHUC, O6’b}ICHeHI/Ie, HCIIOJIb30BAHUC CTATUCTHUYCCKUX NAHHBIX, HHTCPIPCTAIIUA (baKTOB;

* SICHO, IOTUYHO ¥ TOYHO M3JIaraTh CBOIO TOYKY 3PEHHUS, MCIIOJIb30BaTh S3BIKOBBIE CPEJICTBA,
aZieKBaTHBIE 00CyK1aeMoii mpobieme;



* OTJINYATh (PaKThI OT CYKJICHUH, MHEHUH U OLIEHOK, KPUTHUECKU OTHOCUTBCA K CYXKACHUSAM,
MHEHHUSM, OLIEHKaM, pEKOHCTPYUPOBATh UX OCHOBAHUS;

* BUJETh U KOMMEHTHUPOBATh CBSA3b HAYUYHOI'O 3HAHUS U IIEHHOCTHBIX YCTAHOBOK, MOPAJIbHBIX
CY>KJICHH NPHU MOTYYSHUH, PACTIPOCTPAHEHUH U TPUMEHEHUN HAyYHOTO 3HAHMUSL.

* ONMCHIBATh CBOMCTBA TBEPABIX, JKUAKUX, TA3000pa3HbIX BEIECTB, BB X CYLIECTBEHHBIE
IPU3HAKU;

® XapaKTE€pU30BaTh BEHICCTBA 110 COCTaBy, CTPOCHUIO U CBOﬁCTBaM, YCTaHABJIMUBATb HPUIUHHO-
CJICACTBCHHBIC CBA3U MCKAY JAHHBIMU XaPAKTCPUCTUKAMU BCIICCTBA,

¢ paCKpbIBATb CMBICJI OCHOBHBIX XUMHWYCCKUX MMOHATUM «aTom», «KMOJICKYJIa», «XUMHUYECKUMN
OJIEMCHT», «IIPOCTOEC BEIICCTBOY, «CIIOXKHOE BEIIECCTBO», KBAJICHTHOCTL)», HUCIIOJIb3Ys 3HAKOBYIO

CUCTCMY XUMUU,

* 1300pakaTh COCTAB MPOCTEUIINX BEIIECTB C TIOMOIIBI0 XUMUIECKUX (POPMYIT M CYyIITHOCTh
XUMHUYECKHUX PEAKLHN € TOMOILBI XUMUYECKUX YPAaBHEHUN;

¢ BBIYUCIIATh OTHOCUTCIIBHYIO MOJICKYJIAPHYIO U MOJIAPHYIO MAaCChl BEIICCTB, @ TAKXKEC MaCCOBYIO
JOJIF0 XUMHYCCKOI'O 3JICMCHTA B COCAMHCHUAX IJIs1 OOCHKH UX HpaKTH‘IGCKOﬁ 3HAa4YUMOCTHU,

¢ CPaBHUBATD 1O COCTABY OKCHbI, OCHOBAHUS, KUCJIOTBI, COJIU;
® KJ'IaCCI/I(bI/II_II/IpOBaTL OKCHJbI U OCHOBAHUA I10 CBOﬁCTBaM, KHCJIOTBI U COJIH ITO COCTAaBY,

¢ OIIUMChIBATh COCTAaB, CBOMCTBA U 3HAUCHUEC (B Ipupoac u HpaKTHqCCKOﬁ JACATCIBHOCTH
‘leJIOBeKa) IMPOCTBIX BCHICCTB — KUCJIOPOAd U BOJAOPOAA,

¢ 1aBaTb CPABHUTCIIbHYIO XaPAKTCPUCTUKY XUMHUYCCKUX 3JICMCHTOB U BaKHEHIIINX COG,Z[I/IHCHI/Iﬁ
€CTECTBCHHBIX CEMEHUCTB IICJIOYHBIX METAJIJIOB U I'aJIOT'CHOB,

* 110J1b30BaTHCSI TAOOPATOPHBIM 000PYIOBAaHUEM M XUMUYECKOW MOCY0M;
* IPOBOJIUTH HECJIOKHbIE XMMUYECKHE OTBITHI U HAOIIOACHNUS 32 U3MEHEHUSIMH CBOICTB
BEIIECTB B MPOIIECCE UX MPEBPALLEHUI; COOII0AAaTh IPaBUJIa TEXHUKHU O€30MaCHOCTH NPU

IMPOBEACHNU Ha6JHO,Z[eHI/II71 " OIIBITOB;,

* pa3nU4aTh HKCIIEPUMEHTATIBLHO KHUCIOTHI U METOYH, MONIb3YACh HHANKATOPAMH; OCO3HABATh
HE0OXOAMMOCTh COOTIOICHUSI Mep 0€30MacHOCTH MPU OOPAICHUH C KUCIOTaMH U IIEI0YaMHU.

® ONpCACTIATE MPHUHAIJIC)KHOCTh HCOPraHMYCCKUX BCUICCTB K OJTHOMY M3 N3YUYCHHBIX
I(J'IaCCOB/I‘pyrIHZ MCTAJJIbI 1 HEMCTAJLJIbl, OKCHUAbI, OCHOBAHUs, KUCJIOTHI, COJIH;

* COCTaBJIATH (POPMYJIBI BELIECTB 110 MX HA3BAHMSIM;
* OINPEEIIATh BAJIEHTHOCTh U CTEIIEHb OKHUCIICHHUS 3JIEMEHTOB B BEILIECTBAX;
BbInyCKHUK MOJYYUT BO3MOKHOCTD HAYYUTHCS:

*0CO3HABATh 3HAYCHUEC TCOPECTHUICCKUX 3HAHUI JJIA HpaKTI/I‘{eCKOﬁ ACATCIIBHOCTH YCJIOBCKA,
¢ OIIMCBIBATH U3YYCHHBIC 00BEKTHI KaK CUCTEMBI, IPUMCHSA JIOTUKY CUCTEMHOI'O aHajInu3a,



* IPUMEHSThH 3HAHUA O 3aKOHOMEPHOCTAX MEPUOINYECKON CUCTEMbI XUMHUYECKUX AJIEMEHTOB JIJIS
O0O0BSICHEHUS M PEABUICHUS CBOMCTB KOHKPETHBIX BEIIECTB;

* pa3BUBaTh HHPOPMAIIMOHHYIO KOMIIETEHTHOCTb ITOCPEACTBOM YIIIYOJICHHS 3HAaHUH 00 HCTOPUHU
CTaHOBJICHUSI XUMHYECKOM HAYKH, €€ OCHOBHBIX NIOHATHUM, IEPUOINYECKOTO 3aKOHA KaK OJIHOTO
13 BOKHEUIIMX 3aKOHOB IIPUPO/IbI, @ TAK)KE O COBPEMEHHBIX TIOCTUKEHUSAX HAYKU M TEXHUKH.

* COCTaBJISATh MOJICKYJISIPHBIE U TIOJIHBIE HOHHBIE YPABHEHUS 110 COKPAILIEHHBIM HOHHBIM
YpPaBHEHUSM;

* IPUBOJUTDH MPUMEPHI PEAKLUIA, TOATBEPKIAFONIMX CYIIECTBOBAHUE B3aUMOCBSI3H MEXKITY
OCHOBHBIMH KJIACCAaMH HEOPTraHWUYECKUX BEIIECTB;

* MPOTHO3UPOBATH PE3YIBTATHl BO3IACHCTBHSI PA3IMYHBIX (DAKTOPOB HA U3MEHEHUE CKOPOCTHU
XUMHYECKON PEaKInu;

* POTHO3UPOBATH PE3YIBTATHl BO3IACHCTBHS PA3IMYHBIX (DAKTOPOB HA CMEIIEHNE XUMUYECKOTO
PaBHOBECHS.

* IPOrHO3UPOBATh XMMHUYECKHE CBOMCTBA BEUIECTB HA OCHOBE UX COCTaBA U CTPOCHMUS;

* IPOTHO3UPOBATH CIIOCOOHOCTD BEIIECTBA MPOSBIIATH OKUCIUTEIbHBIC HIIM BOCCTAHOBUTEIIBHBIC
CBOICTBA C YYETOM CTEIEHEN OKUCIICHHS DIEMEHTOB, BXOJSIIUX B €r0 COCTAB;

* BBISIBJISITH CYILIECTBOBAHME T€HETUUECKONW B3aMMOCBSA3U MEXY BEIIECTBAMU B PsILy: IIPOCTOE
BEILIECTBO — OKCHUJ — TUJPOKCHJ] — COJIb;

* XapaKTepHU30BaTh 0COOBIC CBOMCTBA KOHIICHTPUPOBAHHBIX CEPHOUN M a30THOM KHUCIIOT;

* IPUBOJIUTH MIPUMEPHI YPABHEHUHN PEAKIINH, JICKAITUX B OCHOBE MPOMBIIIJIEHHBIX CITOCOO0B
MOJIyYEHUs1 aMMUAKa, CEPHOM KHUCIIOThL, YyT'yHa U CTaJIH;

* ONUCHIBATh (DH3UYECKHE U XUMHUYECKUE TIPOIECCHI, SIBJISTFOIIMECS YacThI0 KPyrOBOpOTa
BEILIECTB B MMPUPOJIE;

* OpPraHU30BbIBATH, IPOBOJAUTH YUYCHUYECKHE MIPOCKTHI IO UCCIEAOBAHUIO CBOKCTB BEILIECTB,
HMMEIOLIMX BAXKHOE MPAKTUYECKOE 3HAUYCHHUE.

* IPaMOTHO 00paIIaThCs C BEIIECTBAMHU B TTOBCETHCBHOM KH3HU;

* 0OCO3HaBaTh HEOOXOAMMOCTDH COOJIFOICHHS TIPABHIT SKOJOTHUECKH 0€30ITacCHOTO ITOBEICHUS B
OKPYXaIOIIEe TPUPOIHON CPENE;

* IOHUMAaTh CMBICI U HEOOXOIUMOCTb COOJIFOICHHMSI PEIITUCAHUM, TTPEAJIaracMbIX B
WHCTPYKIUAX TI0 UCTIOJIH30BAHUIO JICKAPCTB, CPEJCTB OBITOBOM XUMUU U JIP.;

* HCIIOJIB30BATh MPHOOPETEHHBIE KIIFOUEBbIE KOMIIETEHTHOCTH MPU BHITIOJTHEHUH
HCCJIEI0BATENbCKUX MPOEKTOB M0 U3YYCHHUIO CBOWCTB, CIIOCOOOB MOTYUYEHUS U PACTIO3HABAHMS
BEILIECTB;

* pa3BUBAaTh KOMMYHHKATHUBHYO KOMIIETEHTHOCTh, UCIIOJIb3YSI CPEICTBA YCTHOM U MUCbMEHHOU
KOMMYHHKAIIH MPU paboTe C TeKCTaMH y4eOHUKA U JTOMOJHUTEIBHOMN TUTEpaTypoil,
CIIPaBOYHBIMU TAOJIHIIAMU, TIPOSIBIIATh TOTOBHOCTh K YBAKCHUIO MHON TOUKH 3PEHUS TIPH
00CyXJIEHUH Pe3yIbTaTOB BBIMOJIHEHHOMN padoTHI;

* O0BEKTUBHO OIEHUBATh MH(POPMAIIMIO O BEIIECTBAX U XUMHUYECKUX MPOIECCaX, KPUTHIECKU
OTHOCHUTHCS K TICEBJIOHAYYHOM HH(OpMaLIUY, HETOOPOCOBECTHOM peKIaMe, Kacarolencs
WCTIOJIb30BAHUS PA3JIMYHBIX BEIIECTB.

MeTtanpeaMeTHbIMHU pe3yJIbTaTaMU OCBOEHUSI OCHOBHOM 00pa30oBaTeNbHON MPOTrpaMMbl
OCHOBHOT'0 00111ero 00pa3oBaHUs ABISIOTCS:

- OBJIaZICHUEC HaBbIKaAMH CaMOCTOATCIIbHOI'O HpI/IO6peTeHI/I5I HOBBIX 3H3HI/II>1, opraHu3anvn
yqe6H0171 ACATCIIBHOCTH, IIOUCKA CPCACTB eé OCYHICCTBJICHUA,

- YMEHUE IJIaHUPOBATH MyTH JTOCTUKEHUS 1IeJIe Ha OCHOBE CaMOCTOSITENIbHOIO aHaIN3a
YCIIOBHI U CPEJICTB MX JIOCTHIKCHUS, BBIACIATH aJJbTEPHATUBHBIC CIIOCOOBI JTOCTHIKSHHUS TSN
BbIOMpaTh Hanbosee F3PPEeKTUBHBIN CIIOCOO, OCYIIECTBIATH MO3HABATEIbHYIO PE(ICKCHIO B
OTHOIIEHHUH JCHCTBUH 10 PEIICHUI0 YIeOHBIX U TIO3HABATEIILHBIX 3a/1a4.



- yMEHHE MOHUMAaTh NMPo0JIeMy, CTABUTh BOIIPOCHL, BBIIBUTaTh TUIIOTE3Y, AaBaTh ONpPEICICHNE
HOHATHUAM, KIIaCCU(DUIIUPOBATh, CTPYKTYPHUPOBATh MAaTEPUaIL, TPOBOJUTH IKCIICPUMEHTHI,
apryMeHTHPOBaTh COOCTBEHHYIO MO3UIINIO, (OPMYIUPOBATH BBIBOJIBI U 3aKIIIOUEHUS;

- YMEHHME COOTHOCUTH CBOM JECUCTBHS C IUIAHUPYEMBIMH PE3YJITaTaMU, OCYILECTBIISTh KOHTPOJIb
CBOEI1 IeATEIbHOCTH B IIPOLIECCE TOCTHKEHUS Pe3yIbTaTa, ONPEAeIsTh CIIOCOObI NeHCTBUI B
paMKax MpeAoKEHHbIX YCIOBUN U TpeOOBaHUH, KOPPEKTUPOBATH CBOU ACHCTBUS B
COOTBETCTBUU C U3MEHSIOLICHCS CUTYyalUEH;

- (hopmupoBaHUE U pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH HUCIIOJIb30BAHUS HHCTPYMEHTOB U
TEXHUUYECKUX CPEACTB UH(POPMAILIMOHHBIX TEXHOJIOTUHN (KOMITBIOTEPOB U MPOTrPAMMHOT0
obecrieueHus ) Kak MHCTPYMEHTAJIbHO OCHOBBI Pa3BUTHSI KOMMYHUKATUBHBIX U MMO3HABATEIIbHBIX
YHUBEpPCaJIbHBIX Y4EOHBIX JICHCTBHIA;

- YMCHHC CO31aBaTh, IPUMCHATH U Hp€O6paSOBbIBaTb 3HAaK U CUMBOJIbBI, MOJCIIN U CXCMBbI AJIA
peIICHUA y‘le6HbIX " IIO3HABATCJIbHBIX 3aJa4,

- YMEHHE U3BJIeKaTh MHPOPMALINIO U3 PA3TUYHBIX HCTOUHUKOB (BKIIOYAs CPEACTBA MacCOBOM
nH(OopMaIK, KOMITAKT-IUCKH y4eOHOTO Ha3HaueHus, pecypchl IHTepHeTa), CBOOOIHO
MOJIb30BATHCS CIPABOYHOMN JIUTEPATYPO, B TOM YHCIIE M HA AJIEKTPOHHBIX HOCUTEIISX,
co0Ir0aTh HOPMBI HHPOPMAIIMOHHOW M30UPATEITbHOCTH, ITHKH;

- YMCHHC Ha MMPAKTUKE IT0JIb30BATHCA OCHOBHBIMHA JIOTUYCCKUMU IIPpUEMaMU, METOAaMU
Ha6J'IIO,I[CHI/IH, MOICIINPOBAHUS, O6T:>${CHCHI/I$I, PCUICHUA HpO6JICM, IMPOIrHO3UPOBAHHA U OP.;

- YMCHHC OPraHu30BLIBATH CBOIO KM3Hb B COOTBCTCTBHUU C ITPEACTABIICHHUAMHA O 3JO0POBOM
o0pase KM3HH, ITpaBax U 00A3aHHOCTIX MPaXKAAHUHA, IIEHHOCTAX OBITUSA, KYJIbTYPBI U
COIIMATLHOTO B3aNMO/ICHCTBHUS,

- YMCHHC BBIIIOJIHATH ITO3HABATCIILHBIC U IPAKTUYCCKUEC 3aJaHrd, B TOM YUCJIC ITPOCKTHLIC,

- YMEHHE CaMOCTOSTEIbHO U apIYMEHTHUPOBAHHO OLIEHUBATh CBOU JICHCTBUS U JEHCTBUS
OJTHOKJIACCHUKOB, COZIEP)KaTeIbHO 00OCHOBBIBAsI MPABUIBHOCTD MJIM OIIMOOYHOCTh Pe3ysbTaTa U
crocoba neicTByS, aleKBaTHO OLIEHUBAaTh OOBEKTUBHYIO TPYAHOCTb KaK Mepy (aKTUYECKOTO
WJIM MIPENIIONIAraéMoOro pacxo/ia PeCypcoB Ha pELICHHUE 3a/1aul, a TAKKE CBOU BO3MOXKHOCTH B
JOCTH>KEHUH LIENIH OIIPEICIEHHON CII0KHOCTH;

- yMeHue paboTath B rpyIne — 3pPeKTUBHO COTPYTHIUYATh U B3aUMO/ICHICTBOBAaTh Ha OCHOBE
KOOpJMHAIIMY Pa3IMYHbIX TO3UIUH MPH BEIpaOOTKE OOIIET0 pEIIeHNs B COBMECTHOM
NesITebHOCTH; CITyIIAaTh MapTHEpa, (GOpMYIHPOBATh U ApIryMEHTUPOBATh CBOE MHEHHE,
KOPPEKTHO OTCTauBaTh CBOIO MO3ULIMIO U KOOPAUHUPOBATH €€ C TIO3UIMH TaPTHEPOB, B TOM
YuCiIe B CUTyallMd CTOJIKHOBEHUS MHTEPECOB; MPOAYKTUBHO pa3periaTh KOH(PIUKTH HA OCHOBE
ydeTa UHTEPECOB U MO3ULMHI BCEX €r0 yYaCTHUKOB, TIOMCKA U OLIEHKU albTePHATUBHBIX
Croco0OB pa3pelieHnss KOHPIUKTOB.

Kpome Toro, kK MeTanpeaMeTHbIM pe3yJIbTaTaM OTHOCSTCS YHUBEPCAIbHbIE CLIOCOOBI
nesitenibHOCTH (Y'Y 1), KoTopble GOopMUPYIOTCS B IIKOJILHOM Kypce XUMUU U MPUMEHSIOTCS KaK

B paMKax O6pa30BaTCJILHOFO nponecca, Tak 1 B p€aJIbHbIX KU3HCHHBIX CUTYyallUIX:

Jluunocmuwie YY/I:



- 0OCO3HaHME ce0s KaK WIeHa 00IIecTBa Ha rI100aTbHOM, PETHOHAIBHOM U JIOKATHHOM YPOBHSIX
(>kUTENb MIaHEThl 3eMJIs, JKUTENIb KOHKPETHOT'O PETHOHA);

- OCO3HAHME 3HAYMMOCTHU U OOIIHOCTH II100aNbHBIX TPOOJIEM YEeIOBEUECTBA;

- HMOLMOHAIBHO-IIEHHOCTHOE OTHOLICHUE K OKpYXKaroIel cpesie, HeOOXOIUMOCTH €&
COXPaHEHHUS U PALIMOHAIBHOTO UCIOIb30BaHMUS;

- ATPUOTHU3M, JIFOOOBb K CBOEH MECTHOCTH, CBOEMY PErHoHY, CBOEH cTpaHe;

- YBaXXCHUE K UCTOPUH, KYJIbType, HAIIHOHAIBHBIM OCOOEHHOCTSIM, TOJIEPAHTHOCTD.

Pecynamuenvie YY/[:

- CIOCOOHOCTh K CAMOCTOSITEIbHOMY ITPUOOPETEHUIO HOBBIX 3HAHUH U MPAKTHUYECKUX YMEHUH;
- YMEHHs YIIPaBJIATh CBOEH II03HABATEIIBHOM JCATEIBHOCTHIO;

- YMEHHME OpPraHU30BbIBATh CBOIO JCSATEIBHOCTD;

- ONPENEIATH €€ eI U 3a/1a4H;

- BBIOMpPATh Cpe/ICTBA U IPUMEHATh UX Ha IIPAKTUKE;

- OLICHUBATh JTOCTUTHYTHIE PE3YJIbTATHI.

Ho3naeamenvnvie YY/[:

- popMupOBaHUE U PA3BUTHE 10 CPEICTBAM XUMHUUECKUX 3HAHUM MTO3HABATEIbHBIX HHTEPECOB,
UHTEJUICKTYaJIbHBIX U TBOPUECKUX PE3YJIbTATOB;

- YMEHHE BECTH CaMOCTOSITSIIBHBIN IMOUCK, aHAIN3, 0TOOp MH(pOopMaIuu, e€ mpeodpa3oBaHue,
COXpaHCHHE, TIepeiavy U MPE3CHTAIUIO C IIOMOIIBI0 TEXHUIECKUX CPEJICTB.

Kommynuxamuenwvie YY/I:

- CaMOCTOSITEIbHO OPraHU30BBIBATh YU€OHOE B3aUMO/ICCTBYE B TpyMIie (ONpeAensiTh o0IIue
L[EJIH, PAaCIIPEACIIATh POJIU, JOTOBAPUBATHCS JIPYT C APYTOM)

O6y‘IeHI/I€ XHMMHHU B OCHOBHOM IIIKOJIE JOJI2KHO OBITE HAIIPpaBJICHO HA JOCTHXKCHUC CIICAYIOIINX
JIMIHOCTHBIX pe3yJ/ibTaTOB:

- OBJIJICHUE HA YPOBHE 00111er0 00pa30BaHuUs 3aKOHYEHHOW CHUCTEMON XUMHUYECKUX 3HAHUN 1
YMEHMH, HaBbIKAMU UX NIPUMEHEHUS B PA3JIMYHBIX )KU3HEHHBIX CUTYAIUAX;

- OCO3HAHHUE [IEHHOCTH 3HAHUU 10 XMMHH KaK BaKHEUIIEr0 KOMIIOHEHTA HAYYHOM KapTHUHBI
MHUpa;

-C()OpMHUPOBAHHOCThH YCTOMUYUBBIX YCTAHOBOK COIMATFHO-OTBETCTBEHHOTO MOBEICHUSI B
OKpYXKaroIei cpesie — cpeae OOUTaHHs BCETO KUBOTO, B TOM YHCJIE U YEeIOBEKA.

3. COAEP)KAHUE YYEBHOI'O IPEAMETA
(9 xiacc — 68 vacos, 2 4/Hen.)

IToBTOpEeHue u 06001meHUe cBeleHUI 10 Kypey 8 kiiacca

bunapusie coenuaeruns. OKCUIBI coieo0pa3yomue U HecoIeo0pa3yronue.
['mapokcuabl: ocHOBaHMs, aMpOTEpHbIe, KUCIOThI. CpeiHue, KHCIIble, OCHOBHBIE COJIH.

O06o01ieHne cBeleHN 0 XUMHUeCKuX peakuusax. Kinaccupukanus XuMuueckux
peaKuii o Pa3IUYHbIM OCHOBAHUSAM: COCTaBY U UMCITy pearupyrommx 1 00pa3yonuxcs
BEIIIECTB, TEINIOBOMY 3¢ (heKTy, HApaBICHUIO, U3MEHEHHUIO CTENICHEH OKMCICHHS JJIEMEHTOB,
00pa3yIoUIMX pearupyromye BemecTna, (ase, MCIoIb30BaHUIO KaTalu3aTropa.

[TonsATHE O CKOPOCTH XUMHUYECKOM peakiuu. DakTopsl, BIUSIOIINAE HA CKOPOCTh
XUMHUYECKHUX PEaKIIHii: MpUpoa pearupyomux BelecTB, UX KOHIEHTpalus, TeMIepaTypa,



miaonaab COIMMPUKOCHOBCHU A, HAJIMYUC KaTaJu3aTopa. Karamms.

JleMoHCTpanun

. O3HakoOMIIEHHE C KOJUIEKIUSMHU METAJIJIOB U HEMETAJLIOB.

. O3HakoMIIEHHE C KOJUIEKLIUSIMU OKCUAOB, KUCIIOT U COJIEH.

o 3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEAKIIUM OT IPUPO/Ibl PEATUPYIOLIUX BELIECTB.
o 3aBUCUMOCTb CKOPOCTH XMMUYECKON PEAKIIUHN OT KOHLIEHTPALMK pearupyromux
BEILIECTB.

® 3aBUCHUMOCTh CKOpPOCTH XUMHYECKOU pCaKknuu OT II101aan

CONMPUKOCHOBEHUS PEArUPYIOIINX BEIIECTB («KHUTIISIIIIUMA CIIOI»).

. 3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEAKIIMM OT TEMIIEPATyPbl pearupyroLINX BELUIECTB.
JlabopaTopHbIe ONbITHI

BzaumopeiicTBue aMMHuaka v XJa0poBOA0pOA.

Peakuusa HelTpanu3anuu.

Habmonenune termnoBoro s dexra peakiuu HeHTpann3aiuy.
B3aumoericTBre cepHOi KUCI0ThI ¢ okcuaom meau (I1).

PazsoxxeHue nepokcuia BOAOpoia ¢ OMOIIBIO KaTajas3bl KapTodens

o0k owihE

3aBHCUMOCTH CKOPOCTH XMMHUYECKOW PEAKIUHU OT MPHUPOJIBI PEarHpyIOIINX BEIIECTB HA
IpHMEPE B3aUMOIENCTBHS PACTBOPOB THOCYIb(aTa HATPUS U XJI0pHaa OGapus, THOCYIb(dara
HaTpuAa u COJISTHOM KHCJIOTEL.

7. 3aBMCHMMOCTB CKOPOCTH XMMHYECKON PEAKIMU OT HPUPObI METAILIOB IIPH MX
B3aWMO/JICVCTBUH C COJITHOM KHUCIIOTOM.

8. 3aBMCHMMOCTB CKOPOCTH XMMHMYECKON PEAKI[MU OT NPUPOIbI KUCIOT IIPH B3aMMOJICHCTBHH
UX C HKEJIE30M.

9. 3aBHCHMMOCTB CKOPOCTH XMMHYECKON PEAKI[MU OT TEMIIEPATYPHL.

10.  3aBMCMMOCTB CKOPOCTH XMMHYECKON PEAKIMU OT KOHLIEHTPALIHH.

11. 3aBucuMOCTH CKOPOCTM XMMHMYECKONW peakiuM OT IUIOMAJH  CONPHUKOCHOBEHHS
pEarupyronyx BEMIECTB.

12.  3aBuCHMMOCTH CKOPOCTH XUMHYECKON PEAKIIMH OT KATAIU3aTopa.

XuMH4YecKHe P€aAaKIUM B pacTBOpax 3JIEKTPOJIUTOB

[TonsaTHe 00 >JEKTPOTUTHYECKONH AMCCOLMALMM. DJIEKTPOIUTHI U HEIIEKTPOIMTHI.
MexaHn3m JauMccolMalMM  3JEKTPOJIUTOB €  pa3iIW4HbIM  XapakrepoM cBsi3u. (CremneHb
AIIEKTPOIUTUYECKOM qucconanui. CUIIbHBIE U C1a0ble 3JEKTPOIUTHI.

OcCHOBHBIE MOJIOXKEHUSI TEOPUM DBJIEKTPOJIUTHUECKON aucconmanmu. Knaccudukanus
HMOHOB U UX cBoicTBa. KHCIIOTBI, OCHOBaHUS M COJIM Kak AJIEKTposnThl. VX kinaccudukanus u
JUCCOLHAIHS.

O0mue XUMHUYECKHE CBOMCTBA KHUCJIOT: M3MEHEHHE OKpackd HHIUKAaTOPOB,
B3aUMOJCUCTBUE C METAUIaMH, OKCHUIAAMHU M THUIPOKCHUAAMH METAINIOB M COJISIMHU.
MonekynsipHble ¥ HOHHbIE (IIOJHBIE U COKPAIIEHHBIC) YPAaBHEHHSI PEaKIIUH.

XUMHWYECKUN CMBICI COKDAIEHHBIX YpPaBHCHUM. YCJIOBUSA IPOTEKAHUS PEAKLUMU MEXIY
JJIEKTPOJIMTAMHU 10 KOHIIA. P aKTUBHOCTH METAJLIOB.

OO0mue XMMHYECKHE CBOWCTBA WIENIOUEH: B3aUMOJIEHCTBUE C KHCIOTAMHU, OKCHUIAMH

HEMeTaJUIoB, coiaMu. OOmue XMMHYECKHe CBOMCTBAa HEpPAaCTBOPUMBIX OCHOBaHUM:



B3aMMO/JICUCTBUE C KUCITOTAMHU, PA3JIOKEHHUE IPU HATPEBaHUH.

OO0mue XUMHYECKHE CBOWCTBA CPEIHUX COJIEH: B3aMMOJCHCTBHE C KHUCIOTaMH,
IIeI09aMHM, COJISIMHU U MeTalaMH. B3anMoIeiiCcTBHE KHUCIIBIX COJISH CO IEeI0OYaMH.

I'maponu3s, kak 0OMEHHOE B3aWMOJICHCTBHE coJiel ¢ BOAOH. 'MApONIM3 coMu CHIIBHOTO
OCHOBaHUs W CJIa00 KHUCIOTHL. ['Maponn3 comm ciaboro OCHOBAaHUS U CHIIBHOM KHUCIIOTHI.
[lIxana pH.

CBolicTBa KHCIIOT, OCHOBaHUM, OKCHUJIOB U COJIEM B CBETE TECOPHUM DJICKTPOJIUTHUUYECCKON
JIUCCOLIMAIMUA U OKUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.

JdemMoHCcTpaumu.

. HcnibiTanue BeiecTB U X pacTBOPOB HA 3JIEKTPOIPOBOTHOCTD.

. 3aBUCHUMOCTBD AJIEKTPONPOBOJTHOCTH YKCYCHOM KUCIOTHI OT KOHIICHTPALIUH.
. JIBuKeHHe OKpallleHHBIX HOHOB B 3JIEKTPUYECKOM TIOJIE.

. Omnpenenenue xapakrepa cpeibl B pacTBOpax CoJeil.

JlaGopaTopHbIe ONBITHI.

13. Tuccouuanus cnaGbix 3IEKTPOIUTOB HA IPUMEPE YKCYCHOM KMCIIOTBL.

14. VismeHenue OKpacku MHIMKATOPOB B KMCJIOTHOM cpejie.

15.  Peaxuus HeWTpaau3aluu pacTBOpa MEIOYH Pa3IMIHBIMU KHCIOTAMH.

16.  Tlonyuenue runpoxcua meau (11).1 ero B3anMoieiCTBHE C a3 IMIHBIMU KMCIOTAMH.

17. Bzaumogneiictue cunbHbIX KUCI0T ¢ okcugoM meau (11).
18-20. B3aumoeiicTBre KACIOT C METAJIAMU.

21. KauecTBeHnHas peakuus Ha KapOOHAT-HOH.

22. Tonyuenue CTyqHs KPEMHHEBOM KHCIOTHI.

23. KauecTBeHHas PEakUMs HAa XJIOPHU - U CyIb(aT-uOHBI
24. VIsMeHeHue OKpacKy MHIMKAaTOPOB B ILEJI0YHOM cpeie.
25. B3auMoelCTBHE EI0UY€el C yIIEKUCIBIM Ta30M.

26. KauecTBeHHas peakiys HA KATHOH aMMOHHUS.

27. Tonyuenue ruapokcuaa meau (11).

28. Pasznoxenue rugpoxcuna meau (11).

29. BsaumoseiicTBre KapOOHATOB C KMCIOTAMH.

30. Monyuenue ruaporcuna xenesa(lll).

31. BsaumoneiicTeure xkene3a ¢ pactBopoMm cyibgara meau (1)
IpakTHyeckue paGoTsl

1. CBoiicTBa KHUCJIOT, OCHOBaHI/II\/’I, OKCHUI0B U COJIell B CBETE TCOpUn
BHGKTPOHHTHqCCKOﬁ Jucconruanuru U1 OKHCIINTCIBHO -BOCCTAHOBHUTCIIbHBIX peaKuHﬁ

HemeTranibl 1 X COeAUHEHUS

CrpoeHue aTOMOB HEMETAJJIOB M X mosioxkeHue B Ilepmonuueckoir cucreme. Psn
ANEKTpPOOTpUIIaTeIbHOCTU. Kpuctamnuueckue pemeéTkd HEMETAUIOB — MPOCTHIX BEIIECTB.
Annorponus u e€ mpuanHbl. PU3NUECKre CBOMCTBA HeMETATOB. O0IIHe XUMHYECKHUE CBOMCTBA
HEMETAaJUIOB: OKUCJIUTEIIbHBIE U BOCCTAHOBUTEIIHHBIC.

l"anorensl, cTpoeHHE WX aTOMOB W MoOJIeKysl. Du3znyeckne M XUMHYECKHE CBOMCTBA
raJoreHOB. 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB TrajOT€HOB B 3aBUCHUMOCTU OT WX IOJIOKEHUS
B [lepuoanueckoii cucreme. HaxoxieHre rajioreHoB B MPUPOJE U UX MOIyYEHUE. 3HaUYECHUE U
MPUMEHEHHUE TaJIOT€HOB.



["asloreHOBOOPOABI M COOTBETCTBYIOUIME WM KHCIOTHI: IUIABUKOBAs, COJSHAs,
OpomoBoIOpOIHAst, HOnOBOJOpOoAHAA. ['amoreHuanl. KauecTBeHHbIE peakiMM Ha TaJOTeHU-
uoHsbl. [IpuMeHeHne coeiMHEHN raloreHOB U UX OMOJIOTHYECKAs POlb.

O6mas xapaxkrtepuctuka 31eMeHToB VIA-rpynnsl. Cepa B npupoge U €€ NoJyuyeHHe.
AnnorponHele MOAM(UKALMK Ccepbl U HMX CBOWCTBA. XHMHUYECKHE CBOMCTBAa cepbl MU €&
IIPUMEHEHUE.

CepoBo0pO/I: CTPOEHUE MOJIEKYJIIbI, (PU3NUECKHE U XMMHUYECKHE CBOCTBA, MOJIy4eHHUE U
3nauenue. CepoBosiopoanas kuciora. Cynb(uabl u ux 3HaueHue. JIroMuHOpOpHI.

Oxkcwupa cepsl (1V), cepHucras kucioTa, cyibpuThl. KauecTBeHHas peaknus Ha Cyab(UT-
WOH.

Oxcun cepwut (VI), cepras kucnora, cynbdarel. Kpucrammorugparel. KauecTBeHHas
peakuus Ha cysb(daT-uoH.

CepHast KHCIIOTA - CHIIBHBIN 5eKTpoanuT. CBOiCTBa pa30aBICHHON CEPHOI KUCIIOTHI, KaKk
TUMIUYHON KHCIIOTHI: B3aUMOJICICTBHE C METalllIaMH, OCHOBHBIMH M aM(OTEPHBIMU OKCHUJIAMHU,
OCHOBaHUSIMU U aM(OTEPHBIMU THAPOKCHIAaMH, colisiMu. KauecTBeHHas peakius Ha cynbdar-
HOH.

OO6mas xapakTepucTuka 31eMeHTOB VA-Tpymmbl. A30T, CTPOCHHE aToMa U MOJIEKYJIbL.
O®uznyeckue M XUMHYECKHE CBOWCTBA M INpPHUMEHEHHE a3oTa. A30T B MPUPOAE U €ro
Ouosiornueckas posib.

AMMHMaK, CTpOCHHE MOJIEKYJbl W (HU3NYECKHE CBOHCTBA. AMMMayHas BOJa,
HaIIaTBIPHBIM CIHUPT, TUApPAT aMMHaka. J{OHOPHO -aKIENTOPHBIH MEXaHW3M OOpa30BaHUA
KaTHOHa aMMOHHUs. BoccTanoBUTeNbHBIE CBOMCTBA aMMHuaka. Cojiu aMMOHUS U UX TPUMEHEHUE.
KauecTBenHas peakuus Ha KATHOH aMMOHUS.

Oxkcuapl a3ora: HEcoJaeoOpa3yllue U KUCIOTHBIE. A30THCTas KHCIOTa U HUTPUTHI.
A30THas KUCI0Ta, €€ moJlydyeHue u cBoiictBa. Hutparsl.

®ocop, ctpoenue aroma u amiorponus. Pochunsl. Pochun. Okcun docdopa(V) u
oprodochopnas kucnota. Docdarel. Dochopubie ynodpenus. MHCEKTUITUIBL.

OO6mass xapaxkTepuctuka 3meMeHToB [V A-rpynmbl: 0COOEHHOCTH CTPOEHHS aTOMOB,
MPOCTBIX BELIECTB U COETUHEHHUI B 3aBUCHMOCTH OT TOJIOKEHUS 31eMeHTOB B [leproaunueckoit
cucteme. YriepoJ. AIOTponHble MOAU(UKAIMK: anMa3, rpaduT. AMopQHBIN yriepoa u ero
copTa: ca)ka, aKTUBUPOBAHHBIM yromb. AjcopOuus. XHMHUYECKHE CBONCTBa Yriepoja.
Kokcoxumuueckoe Npou3BOJACTBO U €ro npoaykius. KapOumasl.

Oxcun yranepopa(ll): crpoeHue Mojekysbl, MOIy4yeHHE M ero cBoiictBa. Okcua
yraepoga(lV): crpoenue MoJeKyibl, MOJyuyeHHE M €ro CBOWCTBAa. YrojbpHas kuciorta. Comu
YTOJIbHOM KUCJIOTHI: KapOOHATHI U THIpoKapOOHaThl. TeXHUYecKas ¥ MUILEeBas Co/a.

Heoprannueckue u opraHudeckue BEIIECTBA. YTJIEBOAOPOJbl. XUMUYECKOE CTPOCHHUE
OpraHMYECKUX BEIIECTB, KaK MOPSI0K COETUHEHHUS] aTOMOB B MOJIEKYJIE TIO BaJICHTHOCTH.

MeraH, 3TaH, KaK NpeesibHbIe YIIeBOJ0OPOIbl. DTUJIEH U alleTHIIEH, KaK HellpeieabHble
(HeHacbIIIEHHBIE) yrieBoAopoabl. ['openue yrieBogoponoB. KauecTBeHHBIE peakiuu Ha
HENpPEIEIbHbIE COCUHEHHUS.

OTUIIOBBIA CNUPT, €ro NOJy4YeHHe, MpUMEHeHHe M (u3Honorudeckoe eicTBUe.
TpéxaToMHBIi cnupT ruuepuH. KauecTBeHHast peakiysi HA MHOTOaTOMHBIE CIIMPTHL. Y KCYCHast
- Ipe/ICTaBUTENb KJ1acca KapOOHOBBIX KUCIIOT.

Kpemnnii, crpoenne ero aroma u cBoiictBa. Kpemuuii B mpupoje. CHIHIUAB U CHIIaH.
Oxkcun kpemuusi(1Y). Kpemuuesas kuciaora u e€ couu.

[TpousBoacTBo crekna U HeMeHTa. [IpogyKmus CHUIMKAaTHOW MPOMBILIIEHHOCTH:



ONTHYECKOE BOJIOKHO, Kepamuka, hapdop, dasHc.
OnTryeckoe BOJIOKHO.

Hemeranner B mpupoge. ®DpakipoHHas MEperoHKa >KUIKOTO BO3AyXa KakK CIOCO0
NOJy4YeHUs KHCIOpoAa, a3ora, aprona. llomydenme dochopa, kpemHus, xiopa, Hona.
DNEKTPOIN3 PACTBOPOB.

[TosrydyeHue cepHOM KUCIIOTBI: CBIPBE, XUMU3M, TEXHOJIOTUYECKAs CXEMa, METOJ
KHUIIALIEro CJI0sl, IPUHIUIIBI TEIII000MeHa, IPOTUBOTOKA U HUPKYJsAuu. OneyMm. IIpousBoacTso
aMMHaKa: ChIpbE, XUMU3M, TEXHOJIOTHUECKAs CXEMA.

JdemoHCcTpauMu

e Kolekuus HeMeTauIoB.

e Mogenu KpUCTAIUIMYECKUX PEHIETOK HEMETAJIJIOB: aTOMHBIE U MOJICKYJIIPHBIE.
e (O30HATOP W MPUHIIUIIEI €0 PAOOTHI.

e ['opeHue HEeMETAIIIOB - MPOCTHIX BEIIECTB: cepbl, pocopa, JPEeBECHOTO YIIIs.
e OOpa3Lbl raJIOT€HOB - IPOCTHIX BEIIECTB.

e BzanMopelicTBHE rajlOrT€HOB C METaJNIaMU.

e BritecHenue xjopa OpoMoM WM H0]1a U3 PACTBOPOB UX COJIEH

e Koiekuus NpupOaHBIX COETUHEHUH XJI0paA.

e BzanmopnelicTBrE CEphI ¢ METaJLIaMHU.

e ['opeHuE cepbl B KUCIOPOIE

o Komneknus cynb(OUIHBIX py/I.

e KauecTBeHHas peakius Ha cyJb(HUI-UOH

e OO6eclBeurBaHUE OKPAILICHHBIX TKAHEH U IIBETOB CEPHUCTHIM I'a30M.

e B3saumopelcTBUE KOHIEHTPUPOBAHHON CEPHOM KUCIIOTHI C MEJIBIO.

e OOyrnuBaHHE OPraHUYECKUX BELIECTB KOHIIEHTPUPOBAHHON CEPHOM KUCIOTOM.
e Jlmarpamma «CocTaB BO3LyXa».

e Buneodpparments! u cnaiasl «IITnubn 6a3apb».

e [lonyyenue, coOupaHue 1 paclio3HaBaHUE aMMHAaKa.

e PaznoxeHue 6uxpomara aMMOHHMSL.

e B3sauMmozelcTBUE KOHLUEHTPUPOBAHHON a30THOM KHUCIIOTBI C MEBIO.

e ['opeHHe 4YepHOro nopoxa

e PasnoxeHue HUTpaTa Kajaus U TOPEHUE IPEBECHOTO YTOJIbKA B HEM

e OO0pa31bl NPUPOJHBIX coeMHEHU pocdopa.

e Topenue pocdopa Ha BO3yXe U B KUCIOPOJE.

e [lonyuenue 6emoro ¢ochopa 1 UCTIHITAHUE €r0 CBOKCTB

o Komnekmus «O0pa3iibl IPUPOAHBIX COSAUHEHUN yTiepoaa»

e Iloprper H. 1. 3enunckoro. [lornomnienne akTHBUPOBaHHBIM YTIJIEM PaCTBOPEHHBIX

BEIIECTB UJIU ra30B.

e VYCTpONCTBO ITPOTUBOrasa.

e Mopenu MoJeKysl MeTaHa, 3TaHa, THJICHA U alleTUJIeHa.

e BsaumopeiicTBue sTHIIeHa ¢ OpOMHOI BOJIOW M pacCTBOPOM IE€pMaHTraHaTa Kalusl.
e (OOue XuMUYECKHe CBOMCTBA KUCIIOT Ha MMPUMEPE YKCYCHON KUCIOTHI.

e KauecTBeHHas peakiiysi HA MHOTOATOMHBIE CITUPTBHI.

e Komnekmus «O06pa3ibpl IpUPOAHBIX COSAUHEHUH KPEMHU.

e Komeknus crekna, KepaMHKH, IEMEHTA U U3AEIUI U3 HUX.



e Komiekuus NpoayKIMH CUIIMKATHOW ITPOMBILIIIEHHOCTH.

e BuneodparmenTs! u ciaiiapl «IIpou3BOACTBO CTEKIIA U IEMEHTAY.

e Komeknusa «IIpupoaHeie CoeIMHEHNSI HEMETAIIIIOBY.

e Buneodparments! u cnaiiapl « PpakinOHHAS TIEPETOHKA KHUIKOTO BO3LyXa»

e BuneodparmenTs u cnaiiasl «llomyuenue Bogopo/ia, KUCIOPOa U raJIOT€HOB
INEKTPOIUTUYECKUM CIIOCOOOM.

e Mogenu annapaToB I IPOU3BOICTBA CEPHOU KUCIIOTHI.

e Mogenb KUIAIIETO CIIOS.

e Mozenp KOJOHHBI CHHTE3a aMMUAaKa.

e BuneodparmenTsl u ciaiiapl «IIpou3BoACTBO CEPHOI KUCTOTHD.

e Buneodparments! u cnaiiasl «[Ipon3BoacTBO aMMHuaKay.

o Komnexnus «CoIpb€ 15 OTYYEHHS] CEPHOU KUCIOTHI.

JlabopaTopHble ONBITHI

32. Pacno3HaBaHue rajoreHu 1-HOHOB.

33. KadecTBeHHBIE pEaKIUK Ha CYJIb(aT-HOHBL.

34. KavecTBeHHas peakiys Ha KATHOH aMMOHHSI.

35. XumudecKkue CBOMCTBA a30THOM KUCIIOTHI, KaK DIIEKTPOJINTA.
36. KauectBennsie peakuuu Ha Gocdhar-HoH.

37. TlonydeHne U CBOWCTBA YTOJIbLHON KHUCIIOTHI.

38 HpOHYCKaHI/Ie YTJICKHUCIIOrO I'a3a 4epe3 pacTBOp CUIJIIMKATa HATPUA

IpakTn4yeckne padoThl

2. V3y4eHune CBONCTB COJSIHOM KUCIIOTHL

3. N3yuenne CBOWCTB CEPHOI KHCIIOTHL.

4. TlonyueHre aMMHaKa U U3y4YEHUE €r0 CBONCTB.

5. HonyquI/Ie YTJICKUCIIOTO I'a3a U U3y4YCHHC €ro CBONCTB.

MeTajiibl M UX COeANMHEHUSA

[Tonoxenne meramnoB B llepuogmueckod cucreme xumudeckux snemeHtoB [l .
MeHnpneneeBa, CTpOEHHE MX aTOMOB M KPUCTAJLIOB. MeTayuiMyeckass CBA3b U METAJUIMYECKAs
KpUCTajuIMueckas pemerka. dusznueckue cBOMCTBA METAIUIOB: JIEKTPO- M TEILIONPOBOAHOCTD,
OTpakarolas CoCOOHOCTh, MNIACTUYHOCTH. CIlIaBbl YEPHBIE U 1IBETHHIE.

Meramibsl Kak BOCCTAHOBUTENHM. ODJIEKTPOXMMHYECKUN psJ HamnpsbkeHuid. BzaumopelictBue
METAJJIOB C HEMETAJUIaMH, OKCHIaMU, KUCJIIOTAMH, COJIAMHU. ATTIOMUHOTEPMHUSL.

CtpoeHne aTOMOB W TPOCTHIX BEIIECTB MICJIOYHBIX METAUIOB. 3aBUCUMOCTh (PU3MUECKUX W
XMMHYECKUX CBOWMCTB WIEJIOYHBIX METAUIOB OT 3apAloB siAep HMX aroMoB. OKCHIBI U
TUJPOKCHJIBI IIETOYHBIX METAJUIOB, UX MOJyYEHUE, CBOMCTBA, MpUMEHEHHE. BaxkHeimue conun
LIEJTOYHBIX METAJJIOB, UX 3HAYEHUE B )KMBOM U HEKMUBOU IIPUPOJIE U B )KU3HU YEIIOBEKA.
CrpoeHne aTOMOB M HPOCTHIX BEIIECTB IIEIOYHO3EMENbHBIX METAUIOB. 3aBUCHUMOCTD
GU3MYECKUX W XUMHUYECKUX CBOMCTB IIEIOYHO3EMETbHBIX METaJVIOB OT 3apsiioB sep HX



atomMoB. OKCHIbBI M TUIPOKCUABI IIEIOYHO3EMEIbHBIX METAJJIOB, UX IOJy4Y€HUE, CBOMCTBA U
NpUMEHEHNE. BaxkHelmme conu MWEIOYHO - 36MENbHBIX METAJUIOB, UX 3HAYECHHE B MPUPOJE U
KU3HU denoBeka. KapOoHaTel ¥ rupokapOOHAThl KaIbITHs.

XKéctkocTh BOABI: BpeMeHHass U moctosiHHas. CrocoObl yCTpaHEHUsT BPEMEHHOW >KECTKOCTH.
Crioco0b! ycTpaHeHHs MOCTOSSHHOM kEcTkocTU. MonuTsl. CoeqMHEHNsT IIOMUHUS B TIPUPOJIE.
XuMuyeckue cBOMCTBa amtoMuHUS. OCOOCHHOCTH OKCHAA M THIPOKCHAA ATIOMHHHS Kak
aM(dOoTepHBIX COeTMHEHUH. BaxkHel e comu amroMuHus (XJIOpHI, CyJIbdar).

OcobGeHHocTH cTpoeHUs aToma kelesa. JKene3o B mpupoze. Baxueimme pyast xkene3a. OKCuabl
u ruapokcunbl xeneza(ll) u sxenesa(lll). Comu xeneza(ll) u xeneza(lll). ObHapyxeHrEe MOHOB
KAaTHOHOB JKeJle3a B pacTBOpE. 3HAUEHNUE COEIMHEHUN JKeTe3a.

Koppo3zust xumuueckasi U 3JIEKTPOXUMUYECKAsl. 3alIuTa METAJJIOB OT KOPpO3uu. MeTaiuisl B
pupojie: B CBOOOAHOM BUJE U B BHJIE coequHeHui. [TorsTre o mertamurypruu. UépHas u
1BETHAst MeTaJLTyprusi. [Tupomeraniayprusi, THIPOMETALTYPrusi, JIEKTPOMETAIUTYPIHsl.
Jomennslii npouecc. [lepepaboTka uyryHa B cTajib. DNEKTPOJIU3 PACILIaBOB.

JdeMoHCcTpannmn

. BzaumoneiicTBue HaTpus, JIUTUSA U KAIBIAS C BOJIOM.

. ['openue HaTpusi, MarHus U ’eje3a B KUCIOPO/Ie.

. Bcnbliika TepMUTHOM CMECH.

. B3auMozeiicTBre cMecu MOPOLIKOB CEPBI U JKeje3a, IUHKA U CEpPBI.

. B3anMopeiicTBre altOMUHHS C KUCIOTaMHU, HIEI0YaMu U BOJIOM.

. B3anMogeiicTBue xene3a u MEAU C XJI0POM.

. B3aumMopeiicTBre Meau ¢ KOHUEHTPUPOBAHHOW CEPHOM KUCIOTOM U a30THOM KUCIOTON
(pa30aBiICHHON U KOHIICHTPUPOBAHHOM).

. Okpacka IIaMeH! COeIMHEHUSIMU 1IETOUYHbIX METAJIJIOB.

. OKpacka IIaMeH! COEJMHEHUSIMU 1IETOYHO3EMENIbHBIX METAILJIOB .

. ["amenue n3BecTu BOOOM.

. [Tomyuyenue KECTKOM BOIBI B3aMMOJICHCTBUEM YIJIEKHACIIOTO ra3a C U3BECTKOBOW BOJOM.
. VYcerpanenue BpeMeHHOM KECTKOCTH KUTITYEHUEM U JOOABKOM COJIBI.

. VYcerpanenne moCcTOSTHHON KECTKOCTU JOOABKOM COJIBI.

. WNoHUTHI ¥ IPUHIIUTT UX AEUCTBHS (BUACO(PparMeHT).

. Konnekuus npupoaHbIX COETUHEHUN aTiOMUHUS.

. BuneodpparmenTs! u cnaiapl «OKCHA aTIOMUHUS U €70 MOAU(DUKAITII.

. [Toryuyenue ampoTepHOro rUAPOKCUAA ATIOMUHUS U HUCCIIEI0BAaHUE €T0 CBOWCTB.

. Komneknusa « XuMu4ecKrue UCTOYHUKHN TOKA».

. Pe3ynpTarsl JIUMTENBRHOTO SKCIEPUMEHTA IO U3YUYEHUIO KOPPO3UHU CTAJIBHBIX U3EIHI B
3aBUCHMOCTH OT YCJIOBHUH IIPOLIECCOB.

. Boccranosnenue meau u3 okcuna meau(ll) Bogopoaom.

d BuneodparmenTst u cnaiiasl «[Ipon3BoACTBO YyTryHa U CTAIH.

. Buneodparments! u cnaiiasl «M3aemus U3 4yryHa v CTaim.

. Buneodparments! u cnaiias! «IIpor3BoacTBO alTFOMUHUS.

JlabopaTopHbIe ONBITHI
39.BsanmozeiicTeue xene3a ¢ pactsopom cyibdara meau( ).
40.TTony4enne 3BECTKOBOM BOIBI M OIBITHI C HEHA.



41 .Tlonyuenne ruapokcunos xenesa(ll) u (111).
42.Ka4ecTBEHHBIE PEAKIIMY Ha KATHOHBI JKeJIe3a
IpakTnyeckune padoThl

6. IlomyueHue )KECTKOM BOIBI U CIIOCOOHI €€ YCTPaHEHHSL.

7. PeleHue SKCIIEPUMEHTAIIBHBIX 33/1a4 [0 TeMe «MeTasuibh.
XHMHUS M OKpYsKaoLas cpeaa

Crtpoenue 3emiu: SApo, MAaHTHS, 3eMHas KOpa, MX XUMHUYECKUH cocTaB. JIutocdepa u
e€ xummnueckuit cocraB. Munepaiel. Pynbel. Ocanounsie noposl. [lone3nbie uckonaeMele.
XUMHYECKUH cOCTaB THIPOChEphl. XUMHUUYECKHIA cOCTaB aTMOC(hephI.

HcTOYHUKH XUMHUYECKOTO 3arps3HeHUsI OKpY>Karolieil cpepl. [ 1obanbHble SKOJI0rH4ecKue
po0JIeMbl YeI0BEYEeCTBA: MAPHUKOBBIN (D (PEKT, KUCIOTHBIE 10XK]IU, O30HOBBIE JABIPHI.
MextyHapoIHOE COTPYAHHYECTBO B 00JIACTH OXpaHbl OKPY>KAIOLIEH cpeabl 0T XMMHUECKOTO
3arps3HEHUs. «3enEHas XUMUsD».

JleMoHCTpanun
. BuneodpparmenTs! u cnaiifpl «CtpoeHue 3eMiu U e€ XUMUYECKUI COCTaB.
. Komnexknus MUHEpPaIoB U TOPHBIX MOPOJ.
. Komnexnusa «Pyzasl MeTamiosy.
. Buneodparments! u cnaiiapl «I mobGanbHbIe 9KOJIOTHYECKHE MTPOOIEMBI YETI0BEYECTBAY.

JlabopaTopHble ONBITHI

43. W3yuenue rpaHuTa.

O0o00menue 3HaHUI 10 XMMHH 32 KYPC OCHOBHOM IIKOJIbI.
IHoaroroBka Kk OCHOBHOMY rocy1apCTBEHHOMY IK3aMeHy
CtpoeHune aToMa B COOTBETCTBUU C MOJIOKEHUEM XUMHUECKOT0 35ieMeHTa B [lepuonnyeckoit

cucteme. CTpoeHHeE BelleCTBa: XUMUYECKasl CBS3b U KPUCTAIUIMUECKNE PEIIETKU. 3aBUCHMOCTD
CBOWCTB 00pa30BaHHbIX JIEMEHTAMH MPOCTHIX BELIECTB (METANIOB, HEMETAJIIOB, OJIATOPOIHBIX
ra3oB) OT MOJIOXKEHUs 31eMeHToB B [lepuonndeckoit cucteme. Tunonorust HEOpraHMYECKUX
BEILECTB, JCICHUE UX Ha KJIacChl U rpynmnsl. [IpencraBurenu.
IIpu3HaKky U ycioBUs NPOTEKAHUS XUMUYECKAX PEAKIUNA. THUIIOIOrUs XUMUYECKUX PEaKIHil 110
pa3IU4HBIM OCHOBaHUAM. Peakiuu noHHOro ooMeHa. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE
peakuuu.
XHUMHUYECKUE CBOMCTBA IIPOCTHIX BEIIECTB. XapAKTEPHBIE XUMUYECKHE CBONCTBA
coJ1e00pa3yroIuX OKCHIOB, THJIPOKCUAOB (OCHOBAHUH, KUCIOT U aM(pOTEPHBIX THAPOKCHUIIOB),
cojen.

4. TEMATUYECKOE IINTAHUPOBAHHE
Kmacc 9
KomnyecTtBo yacoB: Bcero - 68, B Henemo - 2 yaca.
[11aHOBBIX KOHTPOJIBHBIX YPOKOB - 4, MpakTUYecKux padot - 7
[TnanupoBanue coctaBieHo Ha ocHoBe mporpamMmbl O.C. ['abpuensHa.



Ne Tema pa3spneia, TeMa ypoka Konnu
n/n €CTBO
4acoB
IToBTOpeHue u 00001IeHNe cBeAeHUH 0 Kypcey 8 kiacca. Xumuuyeckue peakuu (S 1)
1 | Knaccudukanus HEeOpraHMueCcKrx BeIIeCTB U UX HOMEHKJIAaTypa 1
2-3 | Knaccudukarus XMkMUYECKUX PEaKIUi 110 pa3IMYHBIM OCHOBAaHHUSIM. 2
JLp. Nel-5
4-5 | IlonsaTtue o ckopocTH XMMHUECKOH peakunu. Karanus. 2
JLp. Ne6-12
XumMuyeckue peakuuu B pactsopax (10 1)
6 DIIEKTPOTUTHIECKAs JUCCOIHAITHSI. 1
JLp. Nel3
7 | OcHOBHBIE MOJIOKEHUS TEOPUH dIEKTpoauTHUecKoil nuccounanuu (TO). 1
8-9 [Xumudeckue CBOHCTBA KUCIIOT KaK AJICKTPOJIUTOB 1
UL.p. No14-23
10 [Xumudeckue CBOMCTBA OCHOBAHUH KaK AJICKTPOJIUTOB. 1
UL.p.No24-28
11 [Xumuueckue CBOMCTBA COJICH KaK 3JIEKTPOJIUTOB. 1
UL.p. No29-31
12 | Ilonarue o ruaApoM3E Coieh 1
13 | IIpakTtuueckas pabota Ne 1. Perenue skcriepiMeHTaIbHBIX 334a4 10 TEME 1
«ONEKTPOIUTHICCKAS JIUCCOIHAIIFS)
14 |060061eHre U crucTeMaTu3alus 3HaHUN 10 TeMe « XUMUYECKUE PEeaKIINU B 1
aCTBOPAX AJIEKTPOIUTOB
15 |KontponbHas padota Ne 1 mo teme «XMMHUYECKHE PEAKLIUU B paCTBOPAxX 1
DIIEKTPOJIMTOBY
HemeTanbl u ux coequHeHus (25 4)
16 |O0mas xapaKTepruCcTUKa HEMETAJLIOB 1
17 | Obmas xapakrepuctuka nemeHToB VIIA rpymmnsl — rajioreHoB 1
18 CoelMHEeHUS TAJIOTEHOB. 1
JLp. Ne32
19 | IIpakTudeckas padota Ne 2. «VI3ydeHue CBOWCTB COJITHON KUCIOTBDY 1
20 | O6mas xapakTepuctrka ameMeHToB VI A - xanpkoreHoB. Cepa 1
21 (CepoBOJOpO U CYIb(HIBI 1
22 [KucnopoJHble COeAMHEHUS CEpHI. 1

ULp. Ne33




23

[Tpaktuyeckas padora Ne 3 «/M3ydeHue cBOMCTB CEPHOM KHCIOTH»

24 | OOmas xapakTepuCcTUKa XUMUYECKHUX 1eMeHTOB VA rpynibl. A30T
25 | AmMmuak. Conu aMMOHHUS
JLp. Ne34
26 [Tpaktrueckas padota.Ne 4 «[lomyueHne aMMHuaKa U U3y4EHUE €T0 CBOMCTBY»
27-28 | KucnopoaHbie cCOeMHEHUS a30Ta.
JLp. Ne35
29 | ®ocdop u ero coequHEHUS.
JLp. Ne36
30 | O6mas xapakTepucTuka 3aemMeHToB IV A- rpynmsl. Yriepo.
31 | KucnoponHble coeilMHEHUs yTiaepoa.
JLp. Ne37
32 | Ilaktuueckas padora Ne 5. «[lomydeHue yriekuciioro rasa u u3y4eHue ero
CBOWCTB»
33 | YrineBomoposl
34 | Kucnopoacoaep:xaiiue OpraHi4ecKue COeqMHEHHS
35 | KpemHuii 1 ero coeiMHEHUS.
JLp. Ne38
36 CuiiikaTHast TPOMBIIIUICHHOCTh
37 [Tomyuenue HeMeTaIIOB
38 [TosrydeHre BaXKHEUITNX XUMUYIESCKUX COCTMHECHUHN

39 060061eHne o TeMe «HeMeTannsl 1 uX coeTMHEHUs
40 Konrtponsnas padora Ne 2 no teme «HemeTamibl 1 UX COeTUHEHUS
MeTanibl M ux coequHeHus (16 4)
41 O011ast XapaKTepUCTHKa METANIOB
42 OO0111e XUMHUYECKHE CBOMCTBA METAIIIOB.
UL.p.Ne39
43-44 (OOmas xapaKTepPUCTHUKA MIEIIOYHBIX METAJIJIOB.
45-46 |00mas xapakTepUCTHKA IIEI0YHO3EMETbHBIX METAILIOB.
UL.p.Ne40
47 KécTkocTb BOJBI U CLIOCOOBI €€ yCTpaHeHUs




48

[Tpaktuyeckas padora Ne 6. «KecTKOCTb BOJIBI U CIIOCOOBI €€ YCTPaHESHUS

49 AJTFOMAHUI U €r0 COEeIUHEHUS
50-51 DKeineso u ero coenuHeHUsS
UL.p.Ne41-42
52 [TpaxTrueckas padota Ne 7 «PermieHne sKCiepuMeHTAIBHBIX 33]1a4 110 TEME
«MeTanabn
53 Koppo3ust MeTauioB u criocoObI 3alTUThI OT Hee
54-55 [Meramibl B ipupoe. [loHsTre 0 MeTamutypruu
56 0O6061IeHre 3HaHUH TI0 TeMe « MeTalb»
57 Kontposnbnas padora Ne3 no teme «MeTauib
Xumusi 4 OKpy:Kaomas cpeaa (2 4)
58 XMMUYECKHI COCTaB MJIaHEThI 3eMJIs.
ULp. Ne43
59 OxpaHa OKpYy>Karollei cpeibl 0T XUMHUYECKOTO 3arpsi3HEHUS

O06001eHne 3HAHUI 0 XUMHUH 32 KYPC OCHOBHOI 1K0Jbl. [ToaroroBka k OcHOBHOMY

rocyAapcTBeHHOMY K3aMeHy

(0I3) (74)
60 Bemiecta
61 XUMHYECKUE PEAKIIUU
62-63 |(OCHOBBI HEOPTAHUYECKOW XUMHHU
64 [ToBTOpeHue u 06061eHue mo Teme. [IoAroToBKa K KOHTPOJIBHOMN paboTe
65 Hrorosas arrecranus. KontponbHas padota Ned
66 AHanm3 KOHTPOJIbHOM paboThl. [lo/BeieHe UTOTOB roja.
67-68 |Pe3epBHOE BpeMs
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