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IL1anupyemMble pe3yabTAThl H3YYEHHUS V‘leﬁHOFO npeamMera «XuMHs»

IIpeaMeTHBIMH Pe3yJIbTATAMM OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO 0011eT0 00pa3oBaHusl SIBISIOTCS:

(bOpMHpOBaHI/Ie IEPBOHAYATIBHBIX CUCTEMATU3UPOBAHHBIX Hpe,HCTaBJICHHI;'I 0 BCHIECTBAX, UX NPEBpAICHUAX U ITPAKTUICCKOM IIPUMCHCHUHN ; OBJIAACHUC
MOHATUMHBIM amnmaparoM U CUMBOJIMYCCKUM S3bIKOM XUMUH,

0CO3HAHHE 00BEKTUBHO 3HAUNMOCTH OCHOB XUMHUECKOM HAYKH KakK obnactu COBPCMCHHOT'O €CTCCTBO3HAHUA, XUMHUYCCKUX HpeBpameHMﬁ OpTraHu4YCCKUuX U
HEOPTraHNYCCKUX BEIICCTB KaK OCHOBBLI MHOI'MX SIBJICHHUH JKHMBOM U HEKHBOM IIPpHUPOEI; er'IY6J'IeHI/Ie HpC,I[CTaBJICHI/Iﬁ 0 MaT€puajJlbHOM €ANHCTBEC MUpaA,

OBJIa/ICHUE OCHOBAMHU XMMHUYECKOW IPaMOTHOCTH: CIIOCOOHOCTHIO aHAJIM3UPOBATh U O0BEKTUBHO OLIEHUBATh )KU3HEHHBIE CUTYAllUH, CBSI3aHHbIE C XUMUEH,
HaBbIKaMU 0€3011aCHOr0 0OpaIlleHUsI ¢ BELIECTBAMHU, UCII0JIb3YEMBIMU B [TOBCEIHEBHOM )KM3HU; YMEHUEM aHAJIM3UPOBATh U IUIAHUPOBATh SKOJIOIMYECKU
Oe301acHoe MOBE/ICHUE B LIENIX cOepexeHUs 3J0POBbs U OKpYXKAIOLIEel cpeibl;

(dbopMHpOBaHNE YMEHHI yCTAaHABIMBATH CBSI3M MEXKYy PeabHO HAOII01aeMBbIMU XUMUYECKUMHU SIBIICHHSIMH U TIPOLIECCAMHU, TIPOUCXOSIIIUMHI B MUKPOMHPE,
O0BSICHATh IPUYUHBI MHOIO0Opa3usl BELECTB, 3aBUCUMOCTb UX CBOICTB OT COCTaBa M CTPOEHMUS, a TAKXKE 3aBUCUMOCTb IIPUMEHEHHUS BEIECTB OT UX

CBOMCTB;

an06peTeHH${ OIIbITAa UCITIOJIB30BaHUA Pa3JINYHBIX MCTOJI0B U3YUYCHHA BCIICCTB, Ha6J'II-OZ[€HI/I$I 34 UX MMPEBPALICHUAMUA IIPU MIPOBCACHUN HECIIOKHBIX
XUMHYCCKUX SKCIICPUMCHTOB C UCIIOJIb30BAHUCM na60paT0pH0ro 060py,HOBaHI/I$[ nu HpI/I60pOB;

YMCHHEC OKa3bIBAThH IIEPBYHO IMTOMOIIb ITPHU OTPABJICHUAX, OKOI'aX U APYIr'UX TpaBMaX, CBA3aHHBIX C BEHICCTBAMHU U J'Ia60paTOpHBIM O60py,Z[OBaHI/IeM;

OBJIaJICHUE NpueMaMH padboThl ¢ HH(pOpMaLiel XUMUYECKOTO COiepKaHMsl, IPEICTaBICHHON B pa3Ho (opme (B Bue TekcTa, (Gopmyi, rpadukos,
TaOJIMYHBIX TAHHBIX, cxeM, poTorpaduii u ap.)

CO3/1aHM€ OCHOBHI JIJIs1 (JOPMUPOBAHUS UHTEPECA K PACIIUPEHUIO U YIITYOJICHHUI0 XUMHUUECKUX 3HAHUHN U BBIOOpA XUMUU KaK MPO(UILHOTO MpeAMeTa Mpu
nepexo/ie Ha CTYIEeHb cpeaHero (ToJTHOTO) 001Iero 00pa3oBaHus, a B TaJbHEHUIIIEM U B KauecTBe cephl CBOE MPOPECCHOHATIEHON e TENHHOCTH,

dbopMupOBaHUE IPEICTABICHUI O 3HAUEHUH XUMUYECKOW HAYKU B PEUICHIUH COBPEMEHHBIX SKOJIOTHUECKUX MPOOIEM, B TOM UKCIIE B MIPEIOTBPALIEHUH
TEXHOTCHHBIX M SKOJIOTUYECKHUX KaTacTpod.

BbinycKHUK Hay4uTCH:
* OCHOBAM peaJIN3al1H IPOCKTHO-UCCIIEA0BATEIBCKON IEATENBHOCTH;

* IPOBOJINTH HAOJIOICHUE U SKCIIEPUMEHT I10JT PYKOBOJICTBOM YUUTEIIS;



* OCYIIECTBIIATH pacIIMPeHHBINH MOUCK UH(OPMALIUK ¢ UCTIOIB30BAaHUEM pecypcoB OubinoTek u MHTepHeTa;

* cO3/1aBaTh U MpeoOpa30BBIBATE MOJICTH M CXEMBI JUIS PEIICHUS 33/1a4;

* OCYIIECTBIIATH BBIOOP Hanboee 3PEeKTUBHBIX CITIOCOOOB PEIICHUS 33/1a4 B 3aBUCIMOCTH OT KOHKPETHBIX YCIIOBUH;
* 1aBaTh OINPEJCICHUE MOHITHUSIM;

* YCTaHABJIUBATh IPUYUHHO-CJICICTBEHHBIE CBSI3U;

* OCYIIECTBIISTH JJOTHYECKYIO ONEPALIMI0 YCTAHOBICHUS POJOBUIOBBIX OTHOILICHUH, OTPaHUYCHHUE TTOHSTHS,

* 00001aTh MOHATHS — OCYIIECTBIIATh JIOTHUECKYIO OIIEPAIIUIO TIEPEX0ia OT BUIOBBIX MPU3HAKOB K POJIOBOMY IOHSTHIO, OT MOHATHS C MEHBITHM 00bEMOM
K TIOHSITUIO C OOJILIINM 00BEMOM;

¢ OCYHICCTBJIATH CPABHCHUC, CCpUALNIO U KJIaCCI/I(I)I/IKaI_[I/IIO, CaMOCTOATCIIBHO BLI6I/Ipa$[ OCHOBAHUA U KPUTCPUHN AJId YKA3dHHBIX JIOTUICCKUX onepaunﬁ;
* CTPOUTH KJ'IaCCI/I(I)I/IKaLII/IIO Ha OCHOBC JUXOTOMHNYCCKOI'O JCICHUA (Ha OCHOBC OTpI/II_IaHI/ISI);

¢ CTPOUTD JIOTUYCCKOC PACCYKACHHUEC, BKIIFOYAIOIIEC YCTAHOBJIICHUEC TPUYNHHO-CIICACTBCHHBIX CBHS@I‘/‘I;

* OOBSCHSATH ABJICHUA, ITPOLCCCHI, CBA3W U OTHOIICHHS, BBIABIACMBIC B XOAC UCCIICAOBAHNA,

¢ OCHOBaM O3HAaKOMHMTCJIBbHOI'0, U3Yy4arOUICro, yCBauBarOmIero U NOMCKOBOI'0 YTCHUSA

® CTPYKTYpHUPOBATh TCKCTHI, BKIIIOYasd YMCHHUEC BBIACIIATH INTABHOC U BTOPOCTCIICHHOC, INTABHYIO UJICIO0 TEKCTA, BBICTPAUBATh IMMOCJICA0OBATCIBHOCTD
OITMChIBACMBIX CO6BITPII>1;

* paboTaTh ¢ MeTad)opaMy — MOHUMATh IEPEHOCHBIN CMBICI BBIPA)KEHUN, TOHUMATh M YIOTPEOIATH 000POTHI peUYH, TOCTPOEHHBIE HA CKPBITOM
yroao01eH1H, 00pa3HOM CONMKEHUH CIIOB.

* HCIOJIB30BATh PA3IUYHbIe TPUEMBI TOMCKa HHPOpMaLuu B IHTEpHETE, MOMCKOBBIE CEPBUCHI, CTPOUTH 3alPOCHI I OMCKa MH(OpMauu u
AQHAJIM3UPOBATH PE3YNbTATHI IOUCKA;

* MCIIOJIB30BaTh MPUEMBI TIOMCKA HH(DOPMAIK HA MEPCOHATLHOM KOMITBIOTEPE, B HH(POPMAITMOHHOW Cpe/ie YUPEkKIACHUS U B 00pa30BaTEIIbHOM
POCTPAHCTBE;

® UCII0JIb30BAaTh pa3JINYHbIC 6I/I6J'H/IOTGLIHI)Ie, B TOM YHCJIC DJICKTPOHHBIC, KaTaJIOTH AJId IOUCKA HCO6XO)II/IMI)IX KHMUT,

¢ UCKAaThb I/IHq)OpMaHI/IIO B Pa3JIMYHBIX 0azax JaHHBIX, CO3aBaTh U 3aI10JIHATH 0a3nl JAaHHBIX, B YaCTHOCTU MCITIOJIB30BATh PA3JIMYHBIC OIPEACTIUTEIIN,



* popmupoBaTh COOCTBEHHOE HH(OPMALIMOHHOE IPOCTPAHCTBO: CO3/IaBaTh CUCTEMBI MANOK U pa3MellaTh B HUX HY>KHbIE HH()OPMAallMOHHBIE HCTOYHHKH,
pasmeniath uaopmanuo B IHTEpHETE.

* IUIAHUPOBATH U BBIIOJHATH yIeOHOE HCCIICIOBAaHHE U YICOHBII IPOEKT, UCIIOIB3Ys 000PYI0BAaHUE, MOJICIIN, METO/IbI U IPUEMBI, aJICKBATHBIC HCCIIEAYSMON
npobieme;

* BBIOMPATH U UCIIOIH30BATh METO/IBI, PEIICBAHTHBIC pacCMATPUBAEMOi pobeme;

¢ paciio3HaBaTb U CTABUTH BOIIPOCHI, OTBETHI HA KOTOPBIC MOT'YT OBITH MMOJIYYCHBI HYTéM HAay4YHOT'O UCCJICIOBAHUA, OTGI/IpaTB AaICKBATHBIC MCTOIbI
HCCIICa0BaHUsd, (bOpMy.]'II/IpOBaTB BBITCKAOIIHUE U3 UCCIICAOBAHUA BBIBOJBI,

¢ MCIIOJIb30BAaTh TaKMC MAaTCMAaTHYCCKHUEC METOJbBI U HpI/IéMI)I, KakKk a6CTpaKI_II/I$I " nacajim3anus, 10Ka3aTCIbCTBO, 10KA3aTCIbCTBO OT IIPOTHUBHOIO,
AO0Ka3aTCJIbCTBO 110 aHAJIOTHUH, OIIPOBCPIKCHUC, KOHTPIIPUMECD, HHAYKTUBHBIC U ACAYKTUBHBIC PACCYKACHUA, IOCTPOCHUEC U UCITIOJIHCHUEC AJITOPUTMA,

¢ UCII0JIB30BATh TaAKUC €CTCCTBCHHO-HAYYHbIC METOAbI U HpI/IéMLI, Kak Ha6J'IIO,I[eHI/Ie, IIOCTaHOBKa HpO6J’IeMH, BBIABHKXCHUC «Xopomeﬁ THUIIOTE3bI»,
SKCIICPUMCHT, MOACIUPOBAHUEC, UCITIOJIb30BAHHUEC MATCMATUYCCKUX MOIIGJIGI;'I, TCOPECTUUCCKOC O6OCHOBaHI/I€, YCTAHOBJICHUEC I'PAaHULl IPUMCHUMOCTHU

MOI[GJ'II/I/TeOI)I/II/I;

¢ UCII0JIBb30BATh HCKOTOPBIC MCTOALI IMOJIYYCHUA 3H8.HI/II71, XapPaKTCPHBIC IJIA COIUATIBHBIX U UCTOPHUYCCKHUX HAYK: IIOCTAHOBKA HpO6J’I€MLI, OIIPOChI, OIIMCAHUC,
CPaBHHUTCIBHOC UCTOPHUICCKOEC OIMMUCAHUC, O6B$[CHCHI/IC, HCIIOJIb30BAHUEC CTATUCTUYCCKUX JAHHBIX, MHTCPIIPETAI A (1)8,KTOB;

¢ SAICHO, JIOTUYHO U TOYHO U3JIaraTb CBOIO TOYKY 3pCHUs, UCIIOJIb30BATh A3BIKOBLIC CPEACTBA, aICKBATHLIC O6CY)I(I[aeMOI7I HpO6J’ICMC;
¢ OTJIMYATh (baKTBI oT CY)K,ZLCHI/II\/’I, MHEHUN U OLCHOK, KPUTUYICCKHU OTHOCUTLCA K CYKACHUAM, MHCHUSAM, OLICHKaM, pCKOHCTPYHPOBATh UX OCHOBAHUS;

¢ BUICTh U KOMMCHTHPOBATH CBA3b HAYYHOI'O 3HAHUSA U ICHHOCTHBIX YCTaHOBOK, MOPAJIbHBIX CY)K,Z[eHI/Iﬁ IIpU MOJIYYCHHHU, PACTIPOCTPAHCHNUHU U IPUMCHCHHUU
HAayY4YHOI'O 3HAHUA.

* OIMCHIBATh CBOMCTBA TBépI[LIX, KUOKUX, ra3006p83HBIX BCIICCTB, BBIACIIAA UX CYHICCTBCHHBIC IIPU3HAKHU,

* XapaKTepU30BaTh BEUIECTBA 10 COCTaBY, CTPOCHHUIO M CBOMCTBAM, YCTaHABJIMBAThH MPUYUHHO-CIICICTBEHHBIC CBSA3U MEKY JAHHBIMU XapaKTePUCTUKAMHU
BEIIECTBA,

¢ paCKphbIBATb CMBICII OCHOBHBIX XUMHWYCCKUX MOHATUN «aToM», «KMOJICKYJIa», «XHUMHUYECKHMN QJICMCHT», KIIPOCTOC BEUICCTBO», «CJIOKHOC BCIICCTBOY,
«BAJICHTHOCTb», UCITI0JIB3Ys 3HAKOBYIO CUCTEMY XUMHU,

* 1300pakaTh COCTaB MPOCTEHININX BEIIECTB C TOMOIIbIO XUMUYECKUX (DOPMYIT U CYITHOCTh XUMUYECKHUX PEAKIMM ¢ TOMOIIbI0 XUMUYECKUX YPaBHEHU;

* BBIUNCIIATH OTHOCUTENIBHYIO MOJIEKYJISIPHYO U MOJISIPHYFO MAacChl BEIIECTB, a TAK)KE MACCOBYIO JIOJIK0 XMMUYECKOTO MIEMEHTA B COEIMHEHHUSIX JUIsl OLIEHKH
UX MPAKTUYECKON 3HAYUMOCTH;



* CpaBHUBATh 10 COCTAaBY OKCH/IbI, OCHOBAHMSI, KUCIIOTHI, COJIN;

* KJIacCU(PUIIUPOBATH OKCUIBI M1 OCHOBAHWSI I10 CBOMCTBAM, KUCIOTHI U COJIU TI0 COCTaBY;

* OIKUCHIBATH COCTAB, CBOMCTBA U 3HAUYCHUE (B MIPUPOJIC U TIPAKTUUECKOMN ACATEIBHOCTU YEIOBEKA) MPOCTHIX BEIIECTB — KUCIOPOa U BOJIOPOJIA;

* 1aBaTh CPAaBHUTEJIbHYIO XaPAKTEPUCTUKY XUMUYECKUX JIEMEHTOB M BAXKHEUIIINX COCTMHEHUI €CTECTBEHHBIX CEMEUCTB 1IEIOUYHBIX METAJIJIOB U T'aJIOTCHOB;
* 110JIH30BATHCSI TAOOPATOPHBIM 00OPYIOBAaHHUEM U XUMHUYECKON MOCY10i;

¢ IIPOBOAUTE HECIIOXHBIC XUMHUYCCKHUE OIIBITHI U Ha6J'IIO,Z[eHI/IH 3a I3MEHCHUSAMHU CBOMCTB BCIICCTB B IIPOLECCE UX HpCBpaH.[CHHfI; CO6J'II-OI[aTB IpaBuIa
TEXHUKHU 0€30I1aCHOCTHU IIpU MMPOBCACHNN Ha6JIIOIICHI/1ﬁ " OIIBITOB,

® pa3in4aTb SKCIICPUMCHTAJIbBHO KUCJIOTHI U HIéJIO‘II/I, MMOJIB3YsACh MHAUKATOpaMH; OCO3HABATh HGO6XOIII/IMOCTI) CO6JIIOI[CHI/I$I MEp 0e301macHOCTH npu
O6paH_[eHI/II/I C KHCJIOTaMHM MU IICJI04YaMH.

* ONPEIIEISITh MPUHAICKHOCTh HCOPTAaHUICCKUX BEIIECTB K OJJHOMY M3 U3YUYCHHBIX KJIACCOB/TPYIIIT: METAJIBI K HEMETAJIIbI, OKCHUJIBI, OCHOBAHHUSI, KHCIIOTHI,
COJIH;

¢ COCTaBJIATH (1)OpMy.]'H:>I BCIICCTB 110 UX HA3BAHUAM,

¢ OIIpCACIATh BAJICHTHOCTDb U CTCIICHb OKUCIICHUA 3JICMCHTOB B BCILICCTBAX;

BbIHyCKHHK MOJIYYUT BO3MOKHOCTb HAYYUTHLCH:

°*0CO3HABATh 3HAYCHNEC TCOPECTHICCKUX 3HAHHUH JJIA HpaKTquCKOfI JCATCIIBHOCTH YCJIOBCKA,
¢ OIIMCBIBATb U3YUCHHBIC 00BEKTHI KaK CUCTCMBbI, IPUMCHSA JIOTUKY CUCTCMHOI'O aHaJin3a,

* IPUMEHSATH 3HAHUS O 3aKOHOMEPHOCTSIX IEPUOAMYECKOIN CUCTEMbl XUMUYECKHX AJIEMEHTOB JIJIsl OOBSICHEHUS U TIPEIBUICHHS CBOMCTB KOHKPETHBIX
BEIICCTB;

* pa3BUBaTh HHPOPMAIMOHHYIO KOMIIETEHTHOCTD MTOCPEICTBOM YTIIYOJICHUs 3HAHWN 00 UCTOPUH CTAHOBJICHUSI XUMUUYECKOW HAYKH, €€ OCHOBHBIX TTOHITHH,
MEPUOANYECKOr0 3aKOHA KaK OJJHOT'O U3 BAKHEMIINX 3aKOHOB IIPUPOJIBIL, & TAKIKE O COBPEMEHHBIX JOCTHKECHUSAX HAYKH U TEXHUKH.

¢ COCTABJIATH MOJICKYJIAPHBIC U ITOJHBIC HOHHBIC YPAaBHCHUSA 110 COKpaH_[éHHI)IM HOHHBIM YPaBHCHUAM,
* IPUBOJUTH ITPUMEPHBI peaKHI/IfI, MOATBCPKAAOIIUX CYIHICCTBOBAHNUE B3aNMOCBA3HN MEKIY OCHOBHBIMH KiIaCCaMU HCOPraHNYCCKNUX BEIICCTB,

* IPOTHO3UPOBATH PE3YIbTAThl BO3AEHCTBHS pa3IMUHbIX (DaKTOPOB HA U3MEHEHUE CKOPOCTH XMMHUECKON peaKilny;



* IPOTHO3UPOBATH PE3YIbTAThl BO3AECHCTBUS Pa3IMUHbIX ()aKTOPOB HA CMEILIEHUE XUMUYECKOTO PAaBHOBECHS.
* IPOrHO3UPOBATh XUMUYECKHE CBOMCTBA BEIIECTB HA OCHOBE UX COCTaBa U CTPOCHUS;

® IPOTHO3UPOBATH CIIOCOOHOCTh BCIICCTBA NPOABJIATL OKHCIUTCIIBHBIC NI BOCCTAHOBUTCIIBHBIC CBOICTBA C y‘IéTOM CTEIICHEH OKHUCICHUS 9JICMCHTOB,
BXOJAIIUX B €0 COCTAB,

* BBISIBIIATH CYLIECTBOBAHME FEHETUUECKOM B3aUMOCBSI3U MEXK/y BEIIECTBAMU B Psly: IPOCTOE BEILECTBO — OKCHUJ — I'MAPOKCHUJ — COJIb;

* XapaKTepU30BaTh 0COOBIE CBOMCTBA KOHIICHTPUPOBAHHBIX CEPHOM U a30THOM KHUCIIOT;

* IPUBOJIUTH IPUMEPHI YPAaBHEHUN PEAKIIMI, JIEKAIIMX B OCHOBE IPOMBIIIJIEHHBIX CIIOCOOOB MOIYYEHHsI aMMHUaKa, CEPHOM KUCIIOTHI, YyI'YHa U CTaJH;
* OMHCHIBATH (PU3NYECKHE M XUMHUECKUE MTPOIECCHI, SBISIOIINECS YaCThIO KPYrOBOPOTa BEUIECTB B IPUPO/IC;

* OPraHU30BbIBaTh, IPOBOAUTH YUEHUYECKUE IIPOEKTHI 10 UCCIIET0BAHUIO CBOMCTB BEILIECTB, UMEIOIIMX BaKHOE IPAKTUYECKOE 3HAYCHHUE.

* PaMOTHO O0OpalaThcs ¢ BELECTBAMU B IIOBCEIHEBHON KHU3HM;

* 0CO3HaBaTh HEOOXOAMMOCTb COOJIIOICHHS ITPABUII SKOJIOIMYECKH 0€3011acHOT0 MOBEACHHSI B OKPY KaloLIeld IPpUPOIHOI cpelie;

¢ IIOHUMAaThb CMBICII U HGO6XOI[I/IMOCTB C06J'IIOI[€HI/15[ Hp@I[HHC&HHﬁ, npeajara€MbiX B MHCTPYKIUAX MO UCITOJIB30BAHHIO JICKAPCTB, CPCACTB OBLITOBOM XMMHH U
np-;

¢ UCIIOJIb30BAaTh HpI/IO6peTéHHHC KIITFOYCBBIC KOMIICTCHTHOCTH IIPHU BBITIOJIHCHUHN UCCIICAOBATCIILCKUX ITPOCKTOB 11O U3YUCHUTIO CBOﬁCTB, CII0CO00B
MOJIYYCHHA U paCliO3HaBaHW BCIICCTB,

® pa3BUBAaTb KOMMYHHUKATHBHYIO KOMIICTCHTHOCTb, UCITIOJIB3YA CPCACTBA yCTHOI\/'I H THUCHMEHHOM KOMMYHHKAIIUU NIpU pa60Te C TCKCTaMH yqe6H1/n<a n
HOHOHHHTCHBHOﬁ nI/ITepaTypoﬁ, CIIpaBOYHBIMU Ta6J'II/ILIaMI/I, MMPOABJIATE TOTOBHOCTH K YBA’KCHUIO WHOM TOYKH 3pCHUIA IIpU O6CY)KI[CHI/II/I PpEe3yJIbTaTOB

BBIMIOJTHEHHON paboThI;

* 00BEKTHBHO OIICHUBATh WH()OPMAIIHIO O BEIIECTBAX U XUMHUECKHUX MPOIeccax, KPUTUUECKH OTHOCUTHCS K MCEBIOHAYYHON MHOpMAIUH,
HeZI00POCOBECTHOM peKJIaMe, KacaroIIeicsl UCIIOJIb30BAHUS PA3IMYHBIX BEIECTB.

MeTtanpeaMeTHbIMH pe3yJibTaTaMU OCBOEHHUSI OCHOBHOM 00pa30BaTeNIbHOM MporpaMMbl OCHOBHOTO 00111ero 00pa3oBaHUs SIBIISIFOTCS:

OBJIaACHHNEC HAaBbIKaMHU CaMOCTOATCIIBHOT'O HpI/IO6pCTeHI/I$I HOBBIX 3HaHI/II71, OpraHu3aliun y‘le6HOI>'I ACATCIIbBHOCTH, ITOHUCKaAa CPCACTB ec OCYHICCTBJICHUA,



yYMEHHE TUIAHUPOBATh IYTH JOCTHKECHUS LIeJIei Ha OCHOBE CAaMOCTOSATEIIFHOTO aHAJIN3A YCIOBUHM U CPE/ICTB UX JOCTHIKCHUS, BBIJICIISATH AlIbTEPHATHBHBIC
CHOCOOBI JOCTHXKEHHSI LIENIK ¥ BBIOMpaTh Hanbosee 3¢ (HeKTUBHBIN CIIOCO0, OCYIIECTBIIATH TTO3HABATENIbHYIO pe(IEKCHIO B OTHOILICHUH ACHCTBUIL 110
pELICHUIO YUeOHBIX U TIO3HABATEJILHBIX 3a/1a4.

YMCHHEC [TOHNUMATh HpO6JI€My, CTaBUTb BOIIPOCHI, BEIABUI'ATb 'MIIOTE3Y, JaBaTb OMPCACIICHUC ITIOHATUAM, KHaCCI/I(bI/ILII/IpOBaTb, CTPYKTYpPHUPOBATh MaT€pura,
IIPOBOAUTDH SKCIICPUMCHTBI, apI'YMCHTHUPOBATH CO6CTBCHHYIO IIO3ULHIO, (bOpMy.]'II/IpOBaTB BbIBOAbI U 3aKIIFOYCHU A,

YMEHHE COOTHOCUTH CBOU JIEUCTBHUS C IUIAHUPYEMBIMH PE3YJIbTaTaMH, OCYILECTBIIATh KOHTPOJIb CBOEH ACATEIBHOCTH B IIPOLIECCE TOCTHIKEHUS PE3yJIbTaTa,
OTIpeNIeNIATh CIIOCOOBI ACUCTBUI B paMKax MPEJIOKEHHBIX YCIOBUI U TpeOOBaHUH, KOPPEKTUPOBATH CBOM JICHCTBHUS B COOTBETCTBHH C H3MEHSIOMICHCS
CUTYallUEil;

dbopMupoBaHUe U pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH UCIIOIB30BaHUSI HHCTPYMEHTOB M TEXHUYECKHUX CPEICTB MHPOPMAITMOHHBIX TEXHOIOTHI
(KOMIIBIOTEPOB ¥ TPOrPAMMHOTO 00ECIIeUeHUsT) KaK MHCTPYMEHTAJIbHO OCHOBBI Pa3BUTHS KOMMYHUKATUBHBIX M TTO3HABATEIbHBIX YHUBEPCAIHHBIX YUEOHBIX
JIEHCTBHI;

YMCHHUEC CO3aaBaThb, IPUMCHATL U HpGO6p330BI)IBaTI) 3HAaKW U CUMBOJIbI, MOACIIU U CXEMBI AJId PCIICHUA y‘~I€6HI)IX U II03HABAaTCJIbHBIX 3a1a4,

YMEHUE U3BJIEKATh MHPOPMAITUIO M3 Pa3IMYHBIX HCTOYHUKOB (BKJIIOYAsl CPEACTBA MAacCOBOW MH(POPMAIINHU, KOMIIAKT-TUCKH YI€OHOTO Ha3HAYCHHSI, PECYPCHI
WutepHera), cBOOOIHO MOJIB30BAThCS CIIPABOYHON JIMTEPATYPOH, B TOM YHCJIC U Ha AJIEKTPOHHBIX HOCHTEISX, COOJII0AaTh HOPMbI HH(OPMAIIHOHHOM
n30UpaTeIbHOCTH, STUKH,

YMEHHE Ha IPAKTHKE MOJIb30BaThCSl OCHOBHBIMU JIOTHUYECKUMHU IIPUEMaMK, METOJaMU HaOII0ICHHS], MOIETTUPOBaHNUs, O0OBSICHEHUSI, pEeIlIeHUs] TPOoOIIeM,
IPOTHO3UPOBAHHUSA U JIP.;

YMCHHUE OPraHU30BbIBATE CBOIO )XU3Hb B COOTBETCTBHUH C IMPCACTABICHUAMHA O 310POBOM o6pase JKHM3HHU, IIpaBax U 00513aHHOCTSIX TpaXXJaHWHa, HECHHOCTAX
6I>ITI/ISI, KYJIbTYPBI U COLIUAJIBHOT'O B3aHMOHCﬁCTBHH;

YMCHUC BBITIOJHATH ITO3HABATCIILHBIC U IIPAKTHUYCCKUC 3aJaHU, B TOM YHUCJIC IIPOCKTHLBIC,

YMCHHUE CaMOCTOATCIIBHO U apT'YMCHTUPOBAHHO OLICHUBATHL CBOU I[GI\/JICTBI/ISI u )IeﬁCTBHﬂ OOHOKJIIACCHUKOB, COACPKATCIBHO 000CHOBBIBas IIPaBUJIBHOCTH UJIA
OIIMOOYHOCTh pe3yibTaTta u criocoba I[CﬁCTBHH, aZICKBATHO OLICHUBATH 06’BCKTI/IBHYIO TPYAHOCTBb KaK MCPY (I)aKTI/I‘-IeCKOFO HJIU IpeAnojgaracéMoro pacxoiga
PECYPCOB HA PCUHICHUEC 3ada4U, a TAKXKE CBOU BO3SMOXHOCTH B JOCTUXKCHUU LCIIN onpeneneHHoﬁ CJIIOKHOCTH,

yMeHue paboTaTh B rpyiie — 3p(GEeKTUBHO COTPYIHUYATh U B3aUMOJEHCTBOBATh HA OCHOBE KOOPJIMHAIIUY Pa3IMYHbIX MO3UIUHN MPU BbIPaOOTKE 001IEro
pellIeHNs B COBMECTHOM JIeATeIbHOCTH; CIyIIaTh NapTHepa, (opMyIupoBaTh U apryMEHTHPOBATh CBOE MHEHUE, KOPPEKTHO OTCTAWBATh CBOIO MO3ULIUIO U
KOOPJMHHUPOBATH €€ C TIO3UIMH MapTHEPOB, B TOM UHCJIE B CUTYallUH CTOJKHOBEHUSI HHTEPECOB; MPOJAYKTUBHO pa3peliaTh KOH(IMKTH HA OCHOBE yueTa
MHTEPECOB U MO3UIMIA BCEX €r0 YYaCTHUKOB, IOMCKA M OLICHKH albTEPHATHUBHBIX CIIOCOOOB pa3pelieHns KOH(PIUKTOB.

KpOMC TOT'0, K METANIPEAMETHBIM PE3YJIbTaTaM OTHOCATCSA YHUBEPCAJIbHBIC CIIOCOOBI JACATCIIBHOCTH (yyzl), KOTOPLIC (I)OpMI/Ipy}OTC}I B IKOJIbHOM KYpPCC
XUMHHU U IPUMCEHAIOTCS KaK B paMKax O6paBOBaTeJ'II>HOFO nmpomnecca, Tak 1 B pCaJIbHbIX )KU3HCHHBIX CUTYyallUuAX:



JImanoctaeie VY /:

OCO3HaHHUE cebs KaK wiieHa 00IIecTBa Ha rI00aTbHOM, PETHOHATHFHOM U JIOKATHHOM YPOBHSIX (KUTEIb TUTAHETHI 3eMIIS, )KUTEIh KOHKPETHOTO PETHOHA);
OCO3HAHHE 3HAYMMOCTH ¥ OOIIHOCTH MI00ATBHBIX TPOOJIEM YEeTIOBEUECTBA;

HYMOILMOHATBHO-IICHHOCTHOE OTHOIICHUE K OKPYKAIOIIEH Cpejie, HEOOXOAMMOCTH €€ COXPAHCHHS U PAIIHOHATBHOTO UCTIOB30BAHUS;
MaTPUOTHU3M, JIFOOOBb K CBOCH MECTHOCTH, CBOEMY PETHOHY, CBOSH CTpaHe;

YBa)XEHUE K UCTOPHH, KYJIbTYPE, HAIIMOHATLHBIM 0OCOOCHHOCTSIM, TOJIEPAHTHOCTb.

Perynarusueie YV /I:

CIIOCOOHOCTH K CAMOCTOSITEIbHOMY TPHOOPETEHUIO HOBBIX 3HAHUHN U MIPAKTUYECKUX YMEHUM;

YMEHUS YIPABIISITh CBOEH IIO3HABATEIBLHOM AESTEIBHOCTBIO;

YMEHHUE OPTraHU30BBIBATH CBOIO JICSITEIIbHOCTD;

OnpeAeaTh €€ LeJIU U 3aJ1a4u;

BBIOMpATh CPEACTBA U MPUMEHSATh UX Ha MIPAKTHKE;

OLICHUBATH JOCTUTHYTBIE PE3YIbTaThI.

ITo3naBarenbubie YV /:

dbopMHUpOBaHKE U PA3BUTHE 10 CPEACTBAM XMMUYECKUX 3HAHUM MMO3HABATEIHLHBIX HHTEPECOB, UHTEIUICKTYAIbHBIX M TBOPUYECKHUX PE3YIILTATOB;

YMEHHE BECTU CaMOCTOSITENbHBIN MOUCK, aHalIu3, 0TO0p MHpOpMaIUH, e€ Ipeodpa3oBaHue, COXpaHEHHE, ITepeiady U MPE3eHTALNIO ¢ TOMOIIbI0
TEXHUYECKUX CPEJICTB.

KommyHnukatuBHble Y'Y /1:
CaMOCTOSITEJIbHO OPraHNU30BbIBATh Y4eOHOE B3aUMOJICIICTBHE B IpyIIe (ONpelesATh O0IIne LEeH, PACIPEeIATh PO, JOTOBAPUBATHCS APYT C IPYIOM)

O6y‘-ICHI/IC XMMMH B OCHOBHO IIKOJIE€ TOJKHO OBITh HaIrpaBJIC€HO Ha JOCTHXKCHUEC CIICAYIOINX JIUYHOCTHBIX PE3yJdbTaToOB:



OBJIaJICHHE Ha YPOBHE 00111er0 00pa30BaHuUs 3aKOHYEHHON CUCTEMON XMMUYECKUX 3HAHUW U YMEHUH, HABBIKAMU WX MPUMEHEHUS B PA3IMYHBIX )KU3HEHHBIX
CUTYaIUSX;

O0CO3HaAHHME IEHHOCTH 3HAHUH 10 XMMHH KaK BaKHEHIIIET0 KOMIIOHEHTA HaquOﬁ KapTUHBI MHpa,

C(l)OpMHpOBaHHOCTB YCTOIZHHBBIX YCTaHOBOK COIHMAJIBHO-OTBETCTBEHHOI'O ITIOBEACHHUS B Oprma}omeﬁ cpeac — Ccpeac 00UTaHUs BCETO KHNBOT'O, B TOM YHCJIC
H 4YCJIOBCKA.

Conep:xanue yueOHOro npeaMera «XuMush»

I'naBa 1. BBenenue. O60061eHue 3HaHuii o Kypcey 8 kiaacca. Xumuueckue peakuuu. (9 u)

XapakTepUCTHKAa XMMUYECKOT O 3JIEMEHTAa-METalIa HA OCHOBAHMM €ro nosnoxenus B [lepuonnueckont cucreme . 1. Menpaeneesa. 1lnan xapakrepuctuku
XMMHMYECKOT'0 3JIEMEHTa. XapaKTEPUCTUKA IEMEHTa-MeTallaa. XapakTepUCTHUKA dJI€MEeHTa-HeMeTalna. [ eHeTnyeckue papl MeTajula 1 HeMeTallla.

XapakTepucTHKa XUMHYECKOTO 3JIEMEHTAa MO KHCIOTHO-OCHOBHBIM CBOMCTBAM 00Opa3yeMbIX MM COCTUHEHHH. AMMOTEpHBIC OKCHIBI M THIPOKCHIBI
[TepexomHbIC 3JIEMEHTHI, WM TEPEXOTHBIC METaUIbl. 3aBUCUMOCTh XUMHUYECKUX CBOMCTB OKCHJIOB M THJIPOKCHJIOB JIEMEHTOB MOOOYHBIX IMOITPYIIII
[Tepuonnueckoit cucremsl [. . MeHnneneeBa OT CTENEHH OKUCIEHUSI UX aTOMOB.

HepI/IOI[I/I‘leCKI/Iﬁ 3aKOH U Hepnonﬂqecxaﬁ CHUCTEMA XUMHNYCCKHUX 3JICMCHTOB I[ H. Mengeneea. @U3HUECKUI CMBICI HOMCpa 3JICMCHTAa, HOMCpa IICpuoaa
1 HOMCDPA I'PpYHIIbL. 3aKOHOMepHOCTI/I HU3MEHEHMS CBOMCTB 3JIEMEHTOB B Nnepuoaax u rpymriax.

Knaccudukanus xumudeckux coequHeHHil. bunapHblie coenuneHus. beckucnopoanbie KucIoThl. OKCHUIBL: COJIEO0pa3yloline U HecoleoOpasyromue.
I'unpokcunapl: ocHOBaHUS, aM(QOTEpHBIE THIPOKCHUBI, KUCIOPOAcoaepKamue KucaoTel. Conu: cpeiHue, KUciable, OCHOBHBIE, KOMILIEKCHbIE. BeriecTa:
KpUCTaJUTHYECKue, amop(dHbIE.

Knaccudukanuss xumMuyeckux peaxknuid. Peakumu coeawHEHUSs, paslIoKeHUs, 3aMelieHus, oOMeHa. KauecTBeHHbIE peakIuu. DHIOTEPMUUYECKHE U
AK30TepMHUUECKHE peakiuu. TerioBoi apdekt peakiuu. Tepmoxumudeckoe ypaBHeHHE. Peakiinu roMOTeHHbIE U TeTeporeHHbIe. Peakinu oOpaTuMele 1
HeoOpaTumMble. Peakiny kaTalTuTHYeCKUe U HeKataauTudeckue. depMeHTaTUBHbIE peakiiuu. OKUCITUTETFHO-BOCCTAHOBUTEIBHBIC PEAKIIUH.

CKOpOCTL XHUMHUYCCKUX pCaKHHﬁ. MOJ'ISIpHa}I KOHICHTpAaLus. Karamms. KaTaJII/ISaTOp. (I)epMCHTBI.

I'naBa 2. Xumunyeckue peakuuu B pacreopax (9 4)

DIIEKTPOJIMTHYECKAS] TUCCOIMALNS. DIEKTPOIUTHI. ['uapaTupoBanHbie HOHBI. CTENEHb SJIEKTPOJUTHUYECKON JUCCOLIMALINH.

OCHOBHBIE MOJIOKEHUS TEOPUH DIEKTPOIUTHUUECKON Jucconanuu. Teopus a5eKTponuTruieckoit nucconuanuu. [Ipocteie noHbl. ClOXKHBIE HOHBI.
Katuonsl. AHHOHBI.

XUMHYEeCKHE CBOMCTBA KUCIOT KakK 3JIEKTpoJuTOB. MosekynsapHoe ypaBHeHHe peakinu. [lonHoe nonHoe ypaBHeHue peakiuu. CokpalieHHOe HOHHOE
ypaBHEHHUE peakiuu. Peakimu HoHHOTo 0OMeHa. DJIEKTPOXUMHYCCKHUH psil HanpshDKeHUu MetaioB. [IpaBuiio beprome.



XUMHUYECKUE CBOMCTBA OCHOBAHUH KaK 3JIEKTPOJUTOB. XUMUYECKUE
CBOICTBA COJIEH KaK 3JIEKTPOJIUTOB.

I'unpomnm3 coneit. 'maponus. ['maponms no annony. ['uaponu3s mo kaTHOHY ¥ aHHOHY. BomopoaHbrit mokasarens (pH)
IIpakTuyeckas padora 1. Pemenue 3xcriepuMeHTaIbHBIX 33/1a4 M0 TeMe «DIEKTPOTUTUUYECKAST TUCCOLIUALIUS.
I'naBa 3. HemeTtaJ/uibl U UX coeuHeHus (24 4)
OO61as xapakTepuCcTHKa HEMETaIoB: nojioxkeHue B [lepuonnueckoil cucreme xumuyeckux siemenToB J[. . MenneneeBa, 0cOOEHHOCTH CTPOCHHU S aTOMOB,
ANEKTPoOTpHULaTeIbHOCTD (D0) Kak Mepa «HEeMETAILTUYHOCTIY, pall D0.
OO61as xapakrepuctrka 31eMeHToB VII-rpynmel — ranoreHoB. I"anoreHs.
CoenuHeHHs TalOreHOB. | anoreHoBomopoabl. [amoreHOBOMOPOIHBIC KHCIIOTHI: IUIABMKOBAs, COJITHAs, OpPOMOBOJOPOJHAsS, HOJOBOIOPOTHAS.
lNanmorenunapl. KauecTBeHHbIE peakiuy HA TaJIOT€HUA-HOHBI.

IIpakTuyeckas padora 2. «3ydyeHne CBONCTB COISTHOM KUCIOTHD»

Xanpkorensl. Cepa. Kpucramnuyeckas cepa. [Inactuueckas cepa. buorennsie anementsl. CepoBo1opo U
cynbdunsl. CepoBogopoHas kuciaoTta. KauecTBeHHast peakuus Ha Cyinb(puI-HOH.

Kucnopoausie coenunenus cepsl. Oxeun cepsl (1V). Cepaucras kucnora. Cynbdutsl. KadectBennas peakuus Ha cyiabdut-uoH. Okcun cepsl (V).
Cepnas kucnota. Cynbdatsl. KauecTBeHHas peakiiys Ha cylb(haT-HOH.

IMpakTuyeckas padora 3. «3ydeHre CBONCTB CEPHOM KHCIOTBDY

O6mas xapakTepuctuka saemenToB VA-rpynmsl. A3zot. Hutpuasl. Kpyrosoport a3ora B npupoze.
Ammuak. Conu aMmmoHus. AMMuauHas Boja. Hamateipuelii cnupt. ['uapar ammuaka. Conu ammonus. KauecTBeHHass peakiys Ha MOH aMMOHHUS.
Henonenennas snextpoHHas napa. JIoHOp 31€KTPOHOB. AKLENTOP 3JIEKTPOHOB. JJOHOpHO-aKIeNTOPHBIM MeXaHu3M 00pa30BaHMs KOBAJIEHTHOI CBA3U.

IIpakTuyeckas padora 4. «[lonyyeHne ammMuaka U U3y4eHHE €ro CBOWCTB

Kucnopoaneie coequnenus azora. Okcupl azora. Azotucras kucinora. Hutputel. AzotHas kucnora. Hurpatel. Cenmutpsl.

®dochop u ero coenunenus. benwiii Gocdop. Kpacusrit dpochop. @ochunpl. Pochun. Oxcua dochopa (V). Pochopuas kuciora. Docdarsi.
KauectBennas peakuus Ha pocdar - noH.

OObmas xapakrepuctuka siemMeHToB |VA-rpynnel. Yrinepoa. Kpyrosopor yriepoma B mpupone. Anmas. I'padur. Caxa. [IpeBecHBIH yroiib.

Ancop6mus. Koke. Kokcoxumuyeckoe npousBoacTBo. KapOusl.



Kucnoponusie coenunenus yriepoaa. Okcup yriepoaa (I1). Oxcun yriepoma (IV). YroasHas xucimora. Kapoonarsl. KauecTBeHHast peakius Ha
kapOoHaT-uoH. [ mnpokapbonartsl. Texunueckas cona. [Tumesas cona.

IIpakTnyeckas padora 5. «[loxydyenue yraekucioro ra3a. KauectBeHHas peakuus Ha KapOOHAT-HOHBI)

Yrnesonopoasl. Opranuueckas xumus. [IpenensHbie yrieBogopoIbl: MeTaH, 3TaH, npomaH. HemnpenenbHble (HEHACHIIICHHBIE) YTIECBOAOPOAbI: ATHIIEH,
anetuieH. CTpykrypHas hopmyna. Peakuus neruapupoBaHusl.

Kucnopoacoaepxaniue opranudeckue coequaennsi. CnupTsl. DTUIOBBIN ciUpT. TpexaToMHbIN ciupT riniepruH. KapOoHOBBIE KHCIOTHI. YKCYCHas
KucaoTta. Aneratsl. Peakiuu npucoeuHeHus..

Kpemnwuii u ero coequnenns. Kpemuuit. Cunan. Cunmniasl. Oxeun kpemuns (V). KpemuueBas kucnora. CUIIMKaThI.
CunukartHast npoMeinuieHHOCTh. [lemenT. Ctekino. Kepamuka. ®@apdop. Dasuc.

[Tonyuenue nemeramioB. dpakivoHHas IEPETOHKA KUJKOT0 BO3/1yXa. DIEKTPOIU3 paCTBOPOB.
[Tonyyenne BaXKHEHIIMX XUMUYECKUX COCIMHEHHMM HeMmeTayuioB. Merox kwumsimiero cios. [lpuHiun temiooOmena. [lpuHIun npoTHBOTOKA.

[Tpunumn nupkymsaun. Oneym.

I'naBa 4 . MeTtamisl u ux coeqnHenus (12 )

O6ma;1 XapaKTCPUCTHKA MCETAJIJIOB. Merannel. MeTtamnndeckas CBsA3b. MeTaaandecKas KpUCTAJJIMYCECKAasA pCHICTKA. ‘—IepHHe MCTaJJIBbI. ]_[BCTHBIC
MCTaJlIbI.

XVMHYECKUE CBOMCTBA METAJIOB. AJTIOMUHOTEPMUS. TepMHUTHAs CMECh.

O6mas xapakrtepuctuka diemMeHTOB [A-rpymnmel. lllemounsie metamnsl. Ilepokcuasl. ['mapokcua HaTpus (eAKMU HATp, KayCTHYECKas COJa).
IMuapoxkcun xanus (eaxoe kanu). Cynbdart HaTpus (raaydepoBa Cob).

Ob6mas xapaktepuctuka aneMeHToB [IA-rpynmel. bepmmnuii. Maruawmii. [llenouno3zemenbable MeTamibl. OKCHI Kanbliusg (HETalleHas W3BECTb).
IMuppoxcua kanpius (rameHas u3BecTh). 3BecTkoBoe Monoko. baputoBas Boa.

KecTtkocTh BOJbI M clTOCOOBI €€ ycTpaneHus. JKecTkas Boja. BpeMeHHas )kecTKOCTh BoJibl. [locTosTHHAS KEeCTKOCTh BOJbl. MUHEpallbHas BOJA.
AmoMuHUH 1 ero coeinHeHus. AnmtoMuHuid. Okcun antoMunus. [ MapoKkcu 1 almroMUHUS.

Keneso u ero coenunenns. XKenezo. JXKenesnas okanuna. KayecTBeHHbIE peaKIIuy Ha KATHOHBI XKeJe3a.

HpaKTH‘leCKaH paﬁoTa 6. «Pemenue OKCIICPUMCHTAJIBHBIX 3a/]a4 11O TEMC «MeTas»

KOppOBI/Iﬂ METAJIJIOB U CITIOCOOBI 3allUTHI OT HEE. KOppOSI/I}I XUMHYCCKAA U JICKTPOXUMHUUCCKaAs. Hernpylomaﬂ ,Z[O6aBKa.



Meramnel B npupone. Ilonarne o merasmypruu. bmaropoansie mertamibsl. UepHas Metammyprus. LBetHass meramnmyprus. [Iupomeramnyprus.

Meramnorepmus. ['mapomeramnyprus. dnekrpometamutyprus. Hyrys. Ctane. JlomenHas neub. KoHBepTop. D1€KTpoIu3 pacijiaBos.

I'naBa 5. Xumus u okpy:xkaromasi cpeaa (2 1)

XuMmuyeckuil coctaB rmiaaHeTsl 3emis. CTtpoeHue 3eMiu: sSApo, MaHTHS, 3eMHasl Kopa, jutocdepa, runpochepa, armocdepa. ['opHbie MOPOIBL

Munepansl. Pyasl. 1lose3nblie nckonaemsle.
OxpaHa OKpyKaromel cpeapl OT XHUMHUYECKOTO 3arpsisHeHus. llapaukoBbrii 3ddexrt. Kucnoraeie moxau. O30HOBBIA coi. O30HOBBIC IBIPHIL.

«3ereHas XuMus»

I'naBa 6. O6001eHNe 3HAHMIT 0 XMMHH 32 KYPC OCHOBHO# 1IK0JIbI. [TonroroBka k OcHOBHOMY rocyaapcTBeHHOMY 3k3ameny (OI'9) (12 v)

CTpOCHI/Ie aToMa. HepI/IOI[I/IquKI/Iﬁ 3aKOH U HCpI/IOI[I/I‘IeCKaH CHUCTEMA XUMHUYCCKUX 3JICMCHTOB I[I/I MenpeneeBa. BaleHTHOCTD U CTEIIEHb OKUCICHUS
XUMHNYCCKHUX 3JICMCHTOB.

OCHOBHBIE KJIACCHI HCOPTaHNYCCKUX BCIICCTB. Xumudeckas CBI3b

Krnaccudukanuss XMMHYECKUX PeakiMil MO pa3InuHbIM MPU3HAKaM (YUCIIO U COCTaB PEardpyIOIIMX M 0Opa3yIoIIUXCsl BEIICCTB). DIIEKTPOIUTHI
HEDJICKTPOJIUTHI.

PeaKHI/II/I HOHHOTO OOMEHa U YCI0BUA UX OCYHICCTBIICHUS. OKHCIUTEITBEHO-BOCCTAHOBUTEILHEIC pcaKknuu. XUMUYeCKue
CBOMCTBaA MMPOCTBIX BEIICCTB MCTAJUIOB U HEMCTAJIJIOB, OKCUJI0B

XHUMHYECKHE CBOMCTBA OCHOBAHUM, KMCIIOT U COJIEH.

VYrneBogoposl NpeieibHble U HEMpeesbHble: MeTaH, 3TaH, 3TWIEH, aueTwieH. Kucnopoaconepkamue BellecTBa: CIUPTHI (METaHOJ, 3TAaHOJM,
TJIMIEPUH), KapOOHOBBIE KUCIIOTHI (YKCYCHAs U CTEapHHOBAs).

[IpoBenenue pacyeToB Ha OCHOBE (GOPMYI U YpaBHEHUN peakiuid. Pemenue 3aqa4u
Ornpenenenne xapakTepa Cpelibl pacTBOpa KUCIOT M MIEI0UYel ¢ TOMOIIBI0 MHANKATOpOB. KauecTBeHHBIC peakliMi Ha UOHBI B pacTBOPE (XJIOPHI-,

cynbdart-, kKapOOHAT-HOHBI, HOH aMMOHUs). [lomydeHne razoo0pa3HbIX BeriecTB. KauecTBEHHbBIE PEaKIMK Ha Ta3000pa3Hble BEmIecTBa (KUCIOPOI,
BOJIOPOJI, YTJIEKUCIBIN Ta3, aMMHUAK).

XUMHUYECKOe 3arpsi3HEHUE OKpY’Karollel cpeibl 1 ero nocneactsus. [IpaBuna 6e3omnacHoi paboThl B IKOJIBHOU 1abopaTtopuu. JIabopaTtopHas nmocyaa
u obopyznoBanue. Paznenenue cmeceld 1 OUMCTKA BEILIECTB.



TemaTHyecKoe IJIAHUPOBAHUE 110 XUMHUH

Paznen Tema ypoka KoJ-Bo yacoB DJIeMeHThI MPOrpaMMbl BOCITHTAHHSA
O0o0menue 3HaHui Mo | XapakTEepPUCTHKA XUMUYECKOTO JIeMeHTa-MeTaia | 1
Kypcy 8 kiacca. Ha OCHOBaHMHU ero nosoxeHus B [lepuoanueckoit
Xumuyeckue peakuuu. | cucreme /. M. Menaeneesa.
(9 yacoB) XapakTeprucThKa XMMHUYECKOT0 AJIEMEHTa- 1
HEMeTasula Ha OCHOBAHHUH €T0 MOJIOKEHUS B
ITepuonnueckoii cucreme JI. . Menneneena.
XapakTepucTuKa XUMHUYECKOT0 3JIEMEHTA 110 1 NurtepakTuBHas urpa «3Haelb JU Th
KHUCIJIOTHO - OCHOBHBIM CBOMCTBaM 00pa3yeMbIX UM XUMUYECKHE IEMEHTBI
coeuHeHUN. AM(OTEPHBIE OKCHUIIBI U THIPOKCHJIBI.
[Iepnoanueckuii 3akoH u lleproanueckas cucrema 1 Pabora B rpynmnax c keiicom «Bce o
xumuueckux snemenToB [[.M.MeHneneena. MeHneneeBe»
Knaccudukanust XAMUYECKUX COSIMHCHHM. 1
Knaccudukanmst XaMUYECKUX PEaKIIHA. 1
CxopocTb XuMHUECKUX peakuuil. Katamms. 1
O6o0061mieHne o TeMe «XUMHUYECKUE PEeaKIIun. 1 NuTtepakTuBHas urpa «3Haemib U Th
XUMHUYECKUE PEAKIINH
Kourpoasnas padora 1 no teme «O600611eHIE 1
3HaHUU 1O
Kypey 8 kinacca. XuMUYECKUE PEaKITHI.
XHUMHYECKHE PeaKuu | OJIEKTPOJUTHYECKAs JUCCOLMALUS. 1
B pactBopax (9
4acoB) OCHOBHBIE MOJIO)KEHHS TEOPUU IIIEKTPOIUTHIECKON | 1
JTUCCOITHAITHH.
XUMHUYECKUE CBOMCTBA KUCIIOT KaK AJIEKTPOJIUTOB. 1
XUMHUYECKUE CBOMCTBA OCHOBAHUM KaK 1
AJIEKTPOJIUTOB.
XUMHYECKUE CBOMCTBA COJIEH KaK DJIEKTPOIUTOB. 1 WNuTtepakTuBHas urpa «3Haelb JU Thl

CBOICTBA 3JIEKTPOJIUTOB)




I'maponus conen.

IIpakTnyeckas padora 1 Pemenue
9KCIEPUMEHTAIbHBIX
3a/1a4 110 TeMe «DJIETPOIUTHYECKAsl JUCCOLUALIUSIY.

HccnenoBarensckas paboTa B mapax

O6006menne no reMe «XUMHYECKHE PEaKIUU B
pacTBOpax».

KonTpoabHasi padora 2 no teme: «XUMHYECKHUE
peakuuu B
pacTBopax».

Hemerananl u ux
coequHenus (24
gaca)

OO01mmas XxapakTepuCcTHKa HEMETAILJIOB.

O61as xapakrepuctuka ieMeHToB VII-rpynmner —
TaJIOTCHOB.

COGI[I/IHGHI/IH TaJIOIrCHOB.

I/IHTepaKTI/IBHaﬂ urpa «3HaelIb JIU ThI
raJJOr¢HbI»

IIpakTnyeckas padora 2 «/3ydeHue cBOCTB
COJISTHOM
KHCIIOTBI».

HccnenoBaTenbckas pa60Ta B I1apax

Xamnpkorensl. Cepa.

CepoBoaopoa u Cyab(uIbL.

Pa6ota B rpynmax c keiicom «I"a3 Oxucces»

KI/ICJ'IOpOL[HBIe COCANHCHUA CCPBI.

IIpakTnueckas padora 3 «/3yueHue cBOWCTB
CEepHOM
KUCJIOTBID».

HccnenoBarenbckas paboTa B mapax

OO61as xapakTepucTruKa 31eMeHTOB VA-TpyIIIbL.
A3zor.

Ammuak. Coau aMMOHUSL.

IIpakTnyeckas padora 4 «llonydyeHue aMmuaka u
U3Y4YEHUE €T0 CBOUCTBY.

HUccnenoBatenbekas paboTa B mapax

KI/ICJ'IOpOHHBIe COCAMHCHUS a30Ta.

Pabora B rpynmnax c keiicom «Hamoneon»

®docdop 1 ero coenMHEHUSI.




OO6mast xapakTepucTrka 3jaeMeHToB |VA-Tpymnmsl.
Yraepon.

Kucnopoanbie coequueHus yriaepoaa.

Pabota B rpynmnax ¢ keiicom «Cyxoi u
XOJIOJTHBIN

IIpakTnyeckas padora 5 «llonyuyenue
YIJIEKHUCIIOTO rasa.
KauecTBeHHas peakiiys Ha KapOOHAT-UOHBI.

HccnenoBarensckas paboTa B mapax

YrieBonopobl.

KI/ICJ'IOpOI[CO,I[ep}KaH_[I/IC OpTraHU4YC€CKUEC COCAMHCHUS.

Kpewmuuii u ero coeuHeHus.

WuTepakTuBHas Urpa «3Haeulb JId Thl
YIJIEPOJ U KPEMHHUI»

CuimkaTHas IIPOMBIIIJIICHHOCTD.

HOHy‘IeHI/Ie HEMCTAJIJIOB.

[Tony4yeHue BaxXKHEHIINX XUMUYECKUX COCIUHEHUM.
Hewmeramninos.

0O000menue o teme «HeMeTauisl 1 ux
COEIMHEHUY.

WuTepakTrBHas Urpa «3Haellb JIU Thl
HEMETaJUIb»

KontpoabsHast padora 3 o reme «Hemeranisl 1 ux
COEIMHEHUS»

MeTtaaabl 1 UX
coeIMHEeHHUs.
(12 gacoB)

OO0m1as xapakTepucTUKa METaJLIOB.

XUMHYECKHE CBOMCTBA METAJIOB

OO61mas XxapakTepucTrKa 3JIeMEHTOB [A-Tpymisl

O61mmas xapakrepuctuka snemeHToB [[A-rpymnmbl

JKecTkocTh BOABI M CLIOCOOBI €€ YCTpaHEHHUs

AIIOMUHUI U €ro COCAUHCHUA

PaGora B rpynmax c keiicom «Metat s
JIO’)KKH UMIIEPATOPA»

Keeszo u ero coeanHeHUA




IIpakTnyeckas padora 6 «Pemenue
AKCIIEPUMEHTAIBHBIX
3a1a4 1o TeMe «MeTallibhy

Koppo3sus MeTaiuioB 1 criocoOb! 3alUTHI OT Hed

Mertamisl B ipupoze. [lonstue o metamtypruu

00001eHue 110 Teme «MeTauIbl U UX COSAUHECHUS

Pabota B rpynmax ¢ keiicom «3aTOHYBIIINE
Kopaom»

KonTpoubnas padora 4 no reme «MeTasuibl U UX
COE/IMHEHUS»

XuMus
OKpY:Kalolas
cpena (2 yaca)

XUMHAYECKAN COCTAB IUIAHETHI 3EMJIIS

OxpaHa OKpyKaromien cpeibl OT XUMHUECKOTO
3arpsA3HCHUS

PaGota B rpynnax ¢ keiicom «Tpu kuTa»

O0600menue
3HAHUH 110 XUMHH
3a KypC OCHOBHOI
IIKOJIbI.
IToaroroBka K
OCHOBHOMY
roCya1apCTBEHHOMY
k3ameny (OI'I)
(12 yacos)

Ctpoenue atroma. [lepuoanueckuii 3aK0H 1
Ilepuoauueckas cucreMa XMMHYECKUX JIEMEHTOB
JI.1. MeHaeneeBa.

BaneHTHOCTD U cTENIeHb OKUCICHUS XUMHUYIECKIX
3JIEMEHTOB.

OCHOBHBIE KJ1aCChl HEOPTaHUYECKUX BELIECTB.
XUMHUYECKas CBI3b.

Knaccugukaius XUuMHYECKHX peakiuil.
ONEKTPOIUTHI U HEITIEKTPOIUTHI.

Peakuyiy noHHOTO OOMEHA U YCIIOBUS UX
ocyiecTBiaeHUs. OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUH.

XUMHUYECKUE CBOMCTBA MPOCTHIX BEIIECTB METAIIIIOB
Y1 HEMETAaJIJIOB, OKCUOB

XUMHYeCcKHe CBOMCTBA OCHOBAHUM, KUCIOT U COJIEH.

[TpoBeneHmne pacueToB Ha OCHOBE (HOPMYIT U
ypaBHeHUH peakiuil. Pemenue 3amau

KauecTBeHHBIC peaKIMy Ha UOHBI B PacTBOPE
(xnopun-, cynbdar-, KapOOHAT-HOHBI, UOH
ammoHus). [lomydeHune razoo0pa3HBIX BEIIECTB.
KauecTBeHHBIE peakiuu Ha Ta3000pa3HbIe
BelecTBa (KUCIOPOI, BOJOPO, YIIACKUCIBIHN Ta3,

HccnenoBatenbckas paboTa B mapax




aMMHaK).













TeMaTnyecKoe IJIAHUPOBAHUE 110 XUMHH

Paznen Tema ypoxka Koi - BO | DneMeHTsI mporpamMmmebl
4acoB BOCIIUTAHUS
Beenenue XapakTepucTuKa XMMHUYECKOTO 3JIEMEHTA Ha 1
(11 gacos) ocHoBaHuu ero nosioxenus B [ICXD 1. U.
MenneneeBa
CBo¥icTBa OKCUI0B, KUCIIOT, OCHOBAHMI 1 cojiei B | 1
CBETE TEOPUH DJIEKTPOIUTUUECKONU TUCCOLUALUN
Y OKHCJICHUS-BOCCTAHOBJICHUS
CocraBieHHEe OKUCIUTEIBHO — 1 Pabora B rpynmnax c
BOCCTAHOBHUTEJIbHBIX PEAKITUH. keiicom «Bce o OBP»
AmboTepHbIe OKCUIBI U THIPOKCHIBI 1
[Iepnonnueckuii 3axoH u [lepnoanueckas 1
cucrema /1. 1. Menneneesa B CBETE yUEHHUS O
CTPOCHUH aTOMa
XuMHUYecKasi OpraHu3alus >KMBOM U HEKUBOU 1
TIPUPOIBI
Knaccudukanus XuMHUECKUX peaklui mo 1
pa3IMYHBIM IPU3HAKAM.
[ToHsiTHE O CKOPOCTH XUMHYECKOW pEaKI1 1
KaranusaTopsl 1
O06o01IeHre U crucTeMaTu3alus 3HaHu| TI0 TeMe 1
«BBenenuey
Konmponvnasa pabomaNel no meme «Bsedenuey |1
Meraibl [TonmoxeHne 31eMEHTOB-METAIIIIOB B 1
(18 gacoB) ITepuoauueckoit cucreme /. 1. Menzaeneesa u
0COOEHHOCTH CTpOEHHUs UX aToMOB. DuU3nvecKue
cBoicTBa MeTayuioB. CIuIaBbl
XUMHUYECKUE CBOKWCTBA METAJIJIOB 1
Mertamiel B ipupoje. Obmue crnocoOb! ux 1
MOJTYYEHUSI.
Pemenue pacdeTHbIX 3a7a4 ¢ TOHSATHEM Maccosasn | 1
00,15 8b1X00a NPOOYKMA
IToHsiTHE O KOPPO3NUH METAJLIOB 1
[IlenoyHbIe METAIIBL: O0IITAs XapaKTEPUCTHKA. 1
CoennHenns MEeI0YHbIX METAJIOB. 1
[IlenoyHO3eMeNbHBIE METAIIBI: 00IIast 1
XapaKTEePUCTHKA.
CoenuHeHus MeI0YH03eMEeTbHBIX METAJIJIOB. 1
ANIOMMHUHN — IepexoAHbli nemeHT. Ouznueckue | 1 Pabota B rpymnmax ¢

Y XMMHYECKHE CBOMCTBA amfoMUHMs. [lonydenne u

KericoMm «MeTant It




MMPUMCHCHUC aJTFOMUHUA.

JIO’)KKH HUMIIEPATOPa»

COG,Z[I/IHGHI/HI ATIOMHUHUA OKCHI U TUAPOKCHUI, UX
aM(doTepHBIi XapakTep.

[Ipaxtuueckas padora Nel «OcymiecTBienne
IIETIOYKH XUMHYECKUX MPEBPAIICHHI»

Uccnenosarensckas
paboTa B mapax

Keneso — snement VIII rpymnmel mobouHoM
noArpynmnsl. @U3NYecKre U XUMUYECKHE CBOWCTBA
xkenes3a. Haxoxaenue B mpupone

CoenuHeHus xene3a +2,+3 ux KaueCTBEHHOS
onpeneneHue. I'enernueckne psaasl: Fet?u Fe's,

[Ipaxtuueckas padora No2 «Ilonydyenue u
CBOMCTBA COCIMHEHUN METAJIIOB)

Uccnenosarensckas
paboTa B mapax

[IpakTuyeckas padora Ne3

«Pemenne sKCriepuMEHTAIBHBIX 3324 Ha
pacIO3HABaHUE U MOJYYCHHUE COCANHECHUH
METaJLIOB)

Uccnenosarensckas
pabora B mapax

0O000menue 3Hauuii o teMe  «MeTajuiby.

Pabora B rpymmax ¢
KEeHCcoM «3aTOHYBILHE
KOpaom»

Koumponvnas paboma No2 no meme «Memannovt u
UX COCOUHEHUSL.

HewmeTtamsl
(28 gacoB)

O6ma51 XapaKTCPHUCTHKA HCMCTAJIJIOB.

OO01re XMMUYECKHEe CBOMCTBA HEMETAIIIOB.
Hewmerasnsl B mpupoie U crnocoObl UX MOTyYEHUs

Bonopona: nonoxenue, noyiyyeHue, CBOUCTBa,
IPUMEHEHHUE.

Bona.

["anorensl: 00mas XapakTepUCTHKA

COGI[I/IHCHI/ISI TaJIOTCHOB.

[IpakTuueckas pabora Ne4 Pemienue
JKCIIEPUMEHTAIBHBIX 3a1a4 1o Teme «lloarpymnmna
TaJIOTEHOBY

PR -

HccnenoBarenbekas
pabota B mapax

Kucnopon: nonoxxenue, mojry4eHue, CBOMCTBA,
MIPUMEHEHUE.

Cepa: nonoxeHue, NOIy4eHUE, CBOMCTBA U
IIPUMEHEHHE.

CoenunHeHus cepbl

Pabora B rpynmnax c
kericom «I"a3 Onaucces»

CepHasI KHCJIOTa KaK 3JICKTPOJIUMT U €€ COJIN

CepHa;I KHUCJI0Ta KaK OKHCIHTCIIb. HOHy‘ICHI/IC )51
MMPUMCHCHHUEC cepH0171 KHCJIOTHI

[IpakTuueckas padora Ne5 Perienue
JKCHEPUMEHTAIBHBIX 3a1a4 1o teme «lloarpynmna
KHCJIOPOJa»

HccnenoBarenbckas
pabota B mapax

A30T 1 €ro CBOWCTBA.

Ammuak 1 ero csoiicrea. Coau aMMOHMUS.

Okcugel a3ora

A30THas KUCJIOTa KaK JIEKTPOJIUT, e€
MIPUMEHEHUE

S

A30THas KHCJIOTa KaK OKHCIINTECIIb, eé IMMOJIY4YCHHE

Pabora B rpynmnax c
kericoMm «Hamoneon»

®dochop. Coenunenus pochopa. [lonstue o
dbochopHBIX yIOOpEHUSIX

Yraepoa: noJioxeHue, NoJiy4eHue, CBOMCTRA,




PUMEHEHUE.

Oxcuppl yriaepona.

VYronbHas KUcI0Ta U €€ cosu. JKecTKocTh BOABI U
CIOCOOBI €€ yCTpaHEHUs

Pab6ota B rpymnmnax c
keiicom «Cyxoi u

XOJIOTHBIN»
Kpemuuii: nonoxenue, nojrydeHue, CBOMCTBA,
IPUMEHEHHUE.
CoearHEeHNs KpEMHUSL.
CunMkaTHas IPOMBIIIEHHOCTb.
[IpakTuueckas padora Ne6 «Ilomydenue, HccnenoBarenbsckas

CO6I/IpaHI/IC 1 paCliO3HaBaHHE Ia30B»

paboTa B mapax

0000menue 3Hauuii no rteme  «Hemerauie.

Koumponvnas paboma Ne3 no meme
«Hememannwvi».

O06o0061eHue
3HAHWH 110
XUMUU 32 KypC
OCHOBHOM
IIKOJIBI.

(7 gacoB)

[Iepnoanueckuii 3axoH u [lepnoanueckas
cuctema JI. I. MenaeneeBa B CBETE TEOPUH
CTPOEHUs aTOMa

Knaccudukanuss XaMHUUECKUX PEaKIMi 1Mo
paznuuHbIM npu3Hakam. CKOpOCTh XUMHUYECKOU
pEeaKIIvH.

Knaccudukanus u cBoiicTBa HEOPraHMYECKUX
BEIIIECTB

Juccounanus 3J€KTPOJIUTOB B BOJHBIX
pactBopax. MloHHbIE ypaBHEHHS peaKIIUil.

T'enetnueckue pAabl METAJLJIa, HEMCTAJLJIA U
MNepexoaHOro Merajuia

OKHCIUTEIFHOC- BOCCTAHOBUTEIIHLHEIC PCaKIINHN.

HUmoeosas konmponvuas paboma (Ne4)
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