


IInanupyemMsble pe3yJbTaThl H3yYeHHs] Y4eOHOI0 NpeaMeTa
BbINyCKHUK HAYYUTCSH:
* OCHOBAM peaJM3aliX IPOEKTHO-UCCIIEI0BATEIbCKON IEATEIbHOCTH;
* IPOBOJUTH HAOIIOIEHNE U SKCIIEPUMEHT I0J1 PyKOBOICTBOM YUMUTEJIS;
* OCYILECTBIIATH PACHIMPEHHBIN MOUCK WH(POPMAIIMHU C HCIIOJB30BAaHUEM pecypcoB oubimotek u MHTepHeTa;
* cO3/1aBaTh M NMpeoOpa30BbIBATH MOJIEIHN U CXEMBI JIJIsl PELICHUS 3a/1a4;

* OCYILIECTBJIATH BEIOOP Hanbosee 3pGEeKTUBHBIX CITOCOOOB PEIICHUS 3a]]a4 B 3aBUCUMOCTH OT KOHKPETHBIX
YCIIOBUH;

* IaBaTb ONPCACIICHNUEC ITIOHATHAM
® YCTaHAaBJIMBATh MPUYHNHHO-CJICACTBCHHBIC CBA3H,
¢ OCYHICCTBJIATE JIOTHYCCKYIO OIICPALMIO YCTAHOBJIICHHA POAOBUAOBEIX OTHOHICHPIfI, OIrpaHUYCHHUC ITIOHATHUSA,

* 0000111aTh TOHSTHSI — OCYIIECTBIISATH JOTHUYECKYIO OTIEPAIlUIO IEPEX0/Ia OT BUJOBBIX MPU3HAKOB K
POIOBOMY MOHSITHIO, OT MOHSTHS C MEHBIITUM 00bEMOM K MOHSITHIO C OOJIBIINM 00BbEMOM;

* OCYIIECTBJIATH CPAaBHEHHUE, CEPUALIMIO U KJIACCU(PUKAIIMIO, CAMOCTOSITEILHO BHIOMpPas OCHOBAHUSA U
KPUTEPUH I YKa3aHHBIX JIOTHUECKUX OIEpalnii;

* CTPOUTH KIIACCU(HUKAIUIO HA OCHOBE IUXOTOMHUYECKOTO JieJIeHus (Ha OCHOBE OTPHUIIAHUS);

* CTPOUTBH JIOTMUECKOE PACCYXICHHE, BKIIIOUAIONIEe YCTAaHOBJICHNE PUYMHHO-CIIEICTBEHHBIX CBS3EH;
* OOBSICHSTD SIBJICHUS, IPOLIECCHI, CBSI3U M OTHOLIEHUS, BHISBIIIEMbIE B X0/ HCCIICAOBAHMUS,

* OCHOBaM 03HAKOMUTEJIBHOTO, H3y4arolllero, YCBauBaIOIIEro U MOMCKOBOTO YTCHUS;

¢ CTPYKTYpHUPOBATh TCKCThI, BKIIKOYAad YMCHHUC BBIACIIATH I'NIABHOC U BTOPOCTCIICHHOC, I'NIABHYIO0 UACHO
TCKCTA, BLICTPpAHMBATDL IIOCJICAOBATCIBHOCTD OIIMCBIBACMBIX CO6LITI/II71;

® pa6OTaTI> C MeTa(bOpaMI/I — IIOHHUMATb HepeHOCHHﬁ CMBICI Bpra)KeHHfI, IIOHUMAaTh U YHOTpe6J'I$ITL
O60pOTbI peuu, IMOCTPOCHHBLIC HA CKPLITOM yrIO,Z[O6J'IeHI/II/I, 06p33HOM COMMIKEHHUH CJIOB.

¢ UCIIOJIb30BATh Pa3JINYHBIC HpI/IéMH IoncCKa I/IH(I)OpMaLII/II/I B I/IHTepHeTC, IMOUCKOBBIC CCPBUCHI, CTPOUTDH
3aIpOChI IJId ITOUCKaA I/IH(i)OpMaI_II/II/I " aHAJIM3UPOBATH PE3YJIILTATHI ITOUCKA,

® UCII0JIb30BAaTh HpI/IéMH IIoncCKa I/IH(I)OpMaLII/II/I Ha ICPCOHAJIbBHOM KOMIIBKOTEPE, B HHq)OpMaHHOHHOﬁ cpeae
YUYpCKACHUSA U B 06pa30BaTeJ'H>HOM IMPOCTPAHCTBE;

¢ UCIIOJIb30BATH pa3JINYHBIC 6I/I6J'II/IOTC‘-IHBIG, B TOM YHCJIC DJICKTPOHHBLIC, KaTaJIOTU IJIS ITOHUCKa
HCO6XO,Z[I/IMBIX KHMUT,

¢ UCKaThb I/IH(I)OpMaI_II/IIO B PA3JIMYHBIX 0a3ax JaHHBbIX, CO3JaBaThb M 3aI10JIHATH 0a3bl JaHHBIX, B HaCTHOCTHU
HCIIOJIb30BATH PA3JIMYHBIC OTIPCACIINTCIIN



* (hopMupoBaTh cOOCTBEHHOE HH(POPMAITIOHHOE IIPOCTPAHCTBO: CO3/1aBAaTh CUCTEMBI MAINOK M pa3MelaTh B
HUX HYXXHbIE HH(OPMAIIMOHHBIE HCTOYHUKH, pa3Meniats nHpopmanuio B lHTEepHETE.

* IJITAHUPOBATH U BBIMIOJHATH y4eOHOE MCCIIEOBAHNE U YUEOHBIN IPOEKT, UCTIOIB3ys 000PYyI0BaHHE,
MOJIEITH, METObI ¥ PUEMBI, aJICKBaTHBIC UCCIICyeMOH mpobieme;

* BBIOMPATH U MCIIOJIB30BaTh METO/IbI, PEIICBAHTHBIC pacCMAaTPUBAEMOM MpodIeMe;

® pacCiio3sHaBaTb U CTAaBUTb BOIIPOCHI, OTBETHI HAa KOTOPBIC MOT'YyT 6I)ITI) MMOJIY4YCHBI HYTGM HAay4YHOTO
HUCCJICJ10OBaHUA, OT6I/IpaTB aZICKBATHBIC METOAbI NCCIICA0OBAHNA, q)OpMyJIPIpOBaTB BBITCKAKOIIINEC N3
Huccie10BaHuA BbIBO/JBI,

¢ UCIIOJIB30BATh TAKHMEC MAaTEMATUYCCKUEC MECTOAbI 1 HpI/IéMBI, KaK a6CTpaKHI/I$[ n nuacajan3anus,
JI0Ka3aTeNbCTBO, JOKA3aTeIbCTBO OT MPOTUBHOTO, IOKA3aTEIBCTBO 10 aHAJIOTHH, OTIPOBEPIKEHUE,
KOHTpIIpUMEpP, MHAYKTUBHBIE U JEAYKTUBHBIE PACCYKICHUA, IIOCTPOCHUE U UCIIOJHEHUE AJITOPUTMA;

® UCII0JI30BAaTh TaAKNEC €CTCCTBCHHO-HAYYHBIC MCTOAbI U HpI/IéMI)I, KaK Ha6J'II-OI[€HI/I€, IIOCTAaHOBKA HpO6J'I€MBI,
BBIIBUKCHHUC «xopomef/'l THUIIOTE3bI», SKCIICPUMEHT, MOJACIIMPOBAHUEC, NCITOJIB30BAHNEC MATEMATHUICCKUX
MO/JIeNIel, TeOPETHIECKOEe 00OCHOBAHNE, YCTAHOBIICHHE TPAHUI] IPUMEHUMOCTH MOJICIIH/TEOPHH;

¢ UCII0JIb30BaTh HEKOTOPBIC METOAbI IIOJTYUCHUA 3HaHI/II\/’I, XapaKTCPHBIC MJIA COMUAJIBHBIX 1 HCTOPHYCCKUX
HayK: TIOCTaHOBKA MPOOJIEMBI, OIIPOCHI, ONICAHUE, CPABHUTEIHHOE HCTOPHUECKOE ONMCAHHE, OObICHEHHE,

HCIIOJIB30BAHHUEC CTATUCTUYCCKUX JAaHHBIX, HHTCPIPECTALIUA CbaKTOB;

* SICHO, JIOTUYHO M TOYHO U3JIaraTtb CBOIO TOUKY 3pEHHUS, UCTIOIh30BATh SI3BIKOBHIC CPEICTBA, a/ICKBATHBIC
o0cyxmaemMoi mpooiieme;

* OTJIMYaTh (PaKThl OT CY>KJCHUI, MHEHUH U OLIEHOK, KPUTUYECKU OTHOCUTHCS K CY)KJICHUSIM, MHEHHSIM,
OIICHKaM, pEKOHCTPYHPOBAaTh UX OCHOBAHMUS;

¢ BUJACTb U KOMMCHTHUPOBATDH CBA3b HAYYHOI'O 3HAHUA U HCHHOCTHBLIX YCTAHOBOK, MOPAJIbHBIX CY)KI[GHI/Iﬁ IIpu
IIOJIYYCHHH, paCIPOCTpaHCHNHN U IPUMCHCHU N HAYYHOI'O 3HAHUA.

* OIIMCHIBATh CBOMCTBA TBépI[bIX, KUIKUX, l"33006p33HBIX BCIICCTB, BBIACIIAA UX CYIICCTBCHHBIC IIPU3HAKH,

¢ XapaKTepu3oBaTh BCHICCTBA 110 COCTABY, CTPOCHHUIO U CBOﬁCTBaM, YCTaHaBJIMBATh MPUYINHHO -
CJICACTBCHHBIC CBA3U MCIKAY JaHHBIMU XAPAKTCPHUCTUKAMHU BCIICCTBA,

¢ paCKpbIBaTb CMbICJI OCHOBHbBIX XUMHYCCKUX MMOHATHHN «aTOM», «KMOJICKYJIa», «XUMHYECKUM SJICMCHT»,
«IIPOCTOC BEUIECTBO», «CIOKHOC BCIICCTBO», KBAJICHTHOCTD), UCIIOJIb3Ys 3HAKOBYIO CUCTCMY XUMHHU,

° I/I306pa)KaTB COCTaB HpOCTeI\/’IH_II/IX BCIICCTB C IIOMOIIIBIO XUMHUYCCKUX CI)OpMy.]'I N CYHIHOCTb XUMHWYCCKUX
peaKHI/Iﬁ C IOMOIIBO XUMHUYCCKUX ypaBHeHHﬁ;

¢ BBIYUCIIAAThE OTHOCUTCIIBHYIO MOJICKYIIIPHYIO 1 MOJIIPHYIO MACChI BEIICCTB, a4 TAKKC MACCOBYHO NOJIHO
XUMHWYCCKOT'O 3JICMCHTA B COCAMHCHUAX IJIA OIICHKHU UX HpaKTquCKOﬁ 3HAYUMOCTHU;

¢ CpaBHUBATH 110 COCTaBy OKCH/IbI, OCHOBAHUS, KUCIIOTBI, COJIH;
° KJIaCCI/I(I)I/IL[I/IpOBaTB OKCHJBI 1 OCHOBAHMA 110 CBOﬁCTBaM, KHCJIOTBI U COJIM 10 COCTABY;

¢ OIIKMCBIBATh COCTAaB, CBOIMCTBA U 3HAUCHHUE (B npupoac u HpaKTquCKOﬁ ACATCIIBHOCTHU ‘lCHOBeKa) IPOCTBIX
BCIICCTB — KUCJIOPpOAa U BOAOPOAA,



¢ IaBaTb CPABHUTCIIbHYIO XaPAKTCPUCTUKY XUMUYICCKUX 3JICMCHTOB U Ba)KHEHIITIX COG[[I/IHCHI/Iﬁ
€CTECTBEHHBIX CEMEHCTB MICJI0OYHBIX MCTAJIJIOB U TaJIOI'CHOB,

* [10JIH30BATHCS TAOOPATOPHBIM 000PYIOBAaHUEM M XUMUYECKON TIOCYIOH;
* IPOBOJIUTH HECTIOKHBIC XUMUYCCKHUE OTIBITHI U HAOTIOACHUS 32 H3MEHEHUSIMHU CBOWICTB BEIICCTB B
MPOIIECCe WX MPEBPAIICHHIT; COOMI0ATh MPaBUiIa TEXHUKU 0€30MMaCHOCTH MIPH MTPOBEICHUN HAOIIOACHHA U

OIIBITORB;

* pa3yInyaTh SKCIIEPUMEHTAILHO KUCIOTHI U MIEIOUH, MOIb3YSICh HHANKATOPAMH; OCO3HABATh
HE00X0IMMOCTh COOITIOJICHUS Mep OE30MTaCHOCTH IPH OOPAIIEHNUH C KHUCIOTAMHU U IIEIOYaMH.

® ONpCACTIATh MPUHAJICIKHOCTD HCOPraHMYCCKHUX BCIICCTB K OJTHOMY U3 M3YYCHHBIX KJ'I&CCOB/prrIH:
METAJJIbI U HEMETAJIJIbI, OKCHUIbl, OCHOBaHHA, KHUCJIOTbI, COJIH;

* COCTaBJIATH (POPMYJIBI BEIIECTB 110 UX Ha3BAHUSM;

* ONPEACIIATh BAJIGHTHOCTh M CTENEHb OKUCIICHHS 3JIEMEHTOB B BEIIECTBAX;

BbINyCKHUK MOJYYHUT BO3MOKHOCTh HAYYUThCH:

*0CO3HABaTh 3HAYEHNE TEOPETUUECKUX 3HAHHUM ISl MPAKTUYECKOUN AEATETbHOCTH YEIIOBEKA;
* OIUCHIBATh N3YYEHHBIE OOBEKTHI KAK CUCTEMBI, IPUMEHSSI JIOTUKY CHCTEMHOTO aHAJN3a;

* IPUMCHATH 3HaHUA O 3aKOHOMCPHOCTAX nepnozmqecxoﬁ CHUCTEMBI XUMHYCCKHUX 3JIEMCHTOB JI
OOBSACHEHMS U NpCABUACHUA CBOMCTB KOHKPCTHBIX BCIICCTB,;

* pa3BUBaTh UHPOPMAILIMOHHYIO KOMIIETEHTHOCTh IIOCPEACTBOM YIIIyOJIeHUs 3HaHUM 00 HCTOPUH
CTaHOBJICHUS] XUMUYECKOU HayKH, €€ OCHOBHBIX MOHATH, EPUOAUUECKOTO 3aKOHA KaK OJHOTO U3
BYKHEHIINX 3aKOHOB MPUPOJIbI, & TAKIKE O COBPEMEHHBIX JOCTUKEHHUSIX HAYKU U TEXHUKH.

¢ COCTaBJIATh MOJICKYJISAPHBIC U ITIOJIHBIC HOHHBIC YPAaBHCHUSA 110 COKpaIHéHHI)IM HOHHBIM YPaBHCHHUAM;

* IPUBOJUTH ITPUMEPHI peaKuHﬁ, IMOATBEPKAAOINNX CYIHICCTBOBAHUEC B3aUMOCBSI3H MECXKIY OCHOBHBIMU
KiIaCCaMU HCOPraHUYCCKUX BCIICCTB,

¢ IPOTrHO3UPOBATH PE3YJIbTATHL BOBﬂeﬁCTBHH Ppa3IMIHBIX (baKTOpOB Ha UBMCHCHHUC CKOPOCTH XUMHYECKOM
PCaKIuu;

¢ IIPOTrHO3UPOBATH PE3YJIbTATHL BOBﬂGﬁCTBHH Ppa3IMIHBIX (baKTOpOB Ha CMCIICHUC XUMHYCCKOI'O
PpaBHOBCCHA.

¢ IPOTHO3UPOBATH XUMHUYCCKUC CBOIMCTBA BEIIECTB Ha OCHOBE UX COCTaBa U CTPOCHUS;

¢ IPOTHO3UPOBATH CIIOCOOHOCTH BCHICCTBA MMPOABIIATH OKUCIIUTCIBHBIC UJIK BOCCTAHOBUTCIILHLIC CBOICTBa C
y‘{éTOM CTEIeHEW OKUCIICHUS QJICMCHTOB, BXOIAIIIUX B €T0 COCTAaB,

¢ BBIABJIATH CYIIECTBOBAHUC T€HEeTUUYECKOM B3aMMOCBS3HU MCXKY BCHICCTBAMU B pANY: MPOCTOC BEIICCTBO —
OKCU — I'MAPOKCHU[] — COJIb,

¢ XapaKTCpU30BaThb 0ocoObIe CBOICTBA KOHOCHTPUPOBAHHBIX CCpHOfI U a30THOH KHUCJIOT,



* IPUBOJUTH IPUMEPHI YPAaBHEHUN PEAKLUH, JIKAIIUX B OCHOBE MPOMBIIUIEHHBIX CIIOCOOOB MOITy4eHUS
aMMHMAKa, CEPHOM KHUCIIOTBI, YyI'YHa U CTaJIH;

¢ OIINChIBATH (1)PI3PI‘-ICCKI/IC U XUMHWYCCKHUC ITPOLICCCHI, ABJIAOMNUECCA YaCThIO KPYIrOBOpPOTa BEUICCTB B
pUpPOJIC;

¢ OPraHru30BbIBATh, IPOBOAUTL YHCHHUYCCKUC ITPOCKTHI 10 UCCIICAOBAHHIO CBOMCTB BC€IICCTB, HMCIOIIUX
Ba’XHOC IMPAKTUYCCKOC 3HAUYCHUC.

* IPaMOTHO 00paIaThCs C BEIICCTBAMHU B ITOBCETHEBHOMN KHU3HU;

* 0CO3HaBaTh HEOOXOAUMOCTh COOJIIOIEHUS TPABUI SKOJIOTUYECKH 0€30M1acHOrO MOBEACHUS B OKPYKaloIIeH
MIPUPOIHON Cpee;

* IOHUMATh CMBICI U HEOOXOAUMOCTh COOJIIO/IEHUS TPEITUCAHH, TpeIaraéMbIX B UHCTPYKIHSX 10
HCIO0JIb30BAHUIO JIEKAPCTB, CPEICTB OBITOBOM XUMUHU U JP.;

¢ UCII0JIb30BAaTh HpI/IO6peTéHHI)Ie KIIFOYEBBIC KOMIICTCHTHOCTH ITPH BBITIOJIHEHWH UCCIEN0BATCIbCKHUX
IMPOCKTOB ITO0 U3YUYCHUTIO CBOfICTB, croco0oB IMOJIYYCHHA U paCliO3HaBaHUA BEIICCTB,

® pa3BuBaTb KOMMYHUKATUBHYIO KOMIICTCHTHOCTb, UCITIOJIB3Ys CPEACTBA YCTHOﬁ U MACbMEHHOH
KOMMYHHUKAITUHU TIPH pabOTe ¢ TEKCTaMU yIEOHHKA U JOTIOTHUTEIHFHOW TUTEPATYPOM, CIIPAaBOYHBIMH
TabJIMLaMu, IPOSBISATh TOTOBHOCTh K YBaXKEHHIO HHOW TOYKHU 3pEHUS MPU 00CYKIEHUU PEe3yIbTaTOB
BBITIOJTHEHHOUW pabOTHI;

* 00BbEKTHBHO OLICHUBATh HH(OPMALIMIO O BEIIECTBAX U XMMHUYECKUX MPOIIeccax, KpUTHUECKH OTHOCUTHCS K
MICEBJIOHAYYHOI MHPOPMAIH, HeJOOPOCOBECTHOM pekiiaMe, Kacarollelcs UCIOIb30BaHMs Pa3TUYHbIX
BEIIECTB

HCMOJIb30BATh TNPUHOOPETEeHHbIE 3HAHUA M YMEHHsl B TMPAKTHYECKOl [1esiTeJIbHOCTH U
MOBCEIHEBHOM KN3HHU IS

e 0e30mIacHOro O6paI_HeHI/I5{ C BEIIECTBaMU U MaT€pualaMu,

® DSKOJIOTHYCCKHU I'PAMOTHOI'O ITOBCJICHH B Oprmammeﬁ cpeac;

® OILCHKHU BJIUAHUA XUMHUYCCKOT'O 3arpsA3HCHUA 01<py>1<a}omel71 Cp€abl HAa OPraHu3M 4Y€JIOBCKA,
o KpHTHHeCKOﬁ OLICHKHU I/IH(i)OpMaI_II/II/I 0 BCIICCTBAX, UCIIOJIb3YCMBIX B 6BITy;

¢ [IPHUI'OTOBJICHUA PAaCTBOPOB 3a,HaHHOﬁ KOHIOCHTPAIHH.

Conep:xxanmne TeM yueOHOro Kypca
9 KJIACC
(3 4 B Henenro. Bcero 102 4.)

Beenenue. O0mas XapakTepruCcTHKA XUMUYECKHUX 3JIEMEHTOB H XUMHYECKUX PeaKIui.
epuoauyeckuii 3axoH u Ilepruoanyeckas cucremMa xuMudeckux djaeMenToB /. U. MenpaeiieeBa

XapaKkTepuCTHKA AIEMEHTA MO €T0 MOJ0KEHUIO B [lepnoanyeckoi cucteMe XuMH4eCcKux 1emMeHToB JI. 1.
MenpneneeBa. CBoiicTBa OKCHAOB, KUCJIOT, OCHOBAaHHUM U COJIEH B CBETE TEOPUHU AIEKTPOJIUTUUECKON
JIMCCOLIMAIIMU U OKHUCJICHUS-BOCCTAHOBIICHHS.

[TonsiTHe 0 MepexoaHBIX AMeMeHTax. AM(OTEPHOCTh. [ eHeTUUECKUH PsIi TEPEXOHOTO dIIEMEHTA.
[Tepuonnueckuii 3akoH u llepuoanueckas cucrema xumuueckux annemeHToB . 1. Menneneesa.
XuMHUECKasl OpraHu3anus )KUBON U HEXUBOU NPUPOIbl. XMMUUECKUN COCTAB SIpa, MAHTUH U 3€MHOU
KOpbl. XUMHUYECKHE DJIEMEHTHI B KJIIETKAX KUBBIX OPraHU3MOB. Makpo- 1 MUKPOJIEMEHTHI.



O06o006mIeHne cBeIeHUI 0 XUMHUECKUX peakuusax. Kimaccupukanus XuMUYECKHX peakiuil Mo pa3aIndHbIM
MPU3HAKAM: «UHUCIIO U COCTAB PEarupyromux U 00pa3yromuXcs BEIIECTBY, «TEIUIOBOH P PeKT,
«HATIPABJICHUEY, KM3MEHEHHE CTETICHEH OKUCIIEHUS 3JIEMEHTOB, 00Pa3yIOIINX Pear upyIoIIe BEIIECTBAY,
«(hazay, «MCIOJIb30BAaHUE KATAIN3aTOPay.

ITonATHE O CKOpPOCTH XUMHUYECKOHN peakuuu. DakTopsl, BIUAIOIME HA CKOPOCTh XMMUYECKUX PEAKIUN.
Karanuzatops! u karanu3. THruOuTopsl. AHTHOKCUIAHTHI.

Hemouncrpanun. Paznmunsie Gopmer Tabnumst J[. 1. MenaeneeBa. Mogenu aToMOB 3J1eMEHTOB 1—3-10
nepuoA0B. Mojenb CTpOCHHS 3€MHOTO 11apa (MONepeyHbIi pa3pe3). 3aBUCUMOCTh CKOPOCTH XUMHYECKOU
peaxkiuu OT MPUPOJIbl PEATHPYIOLIUX BEIIECTB. 3aBUCUMOCTh CKOPOCTH XUMUYECKOM peakluu OT
KOHLIEHTPALIMU PEArupyroIIKX BEIIECTB. 3aBUCUMOCTb CKOPOCTU XUMUYECKOHM peakuu OT IUIOIIA 1
CONPUKOCHOBEHHUS pearupyrouux BEUECTB («KUIAINHI coi»). 3aBUCUMOCTb CKOPOCTH XUMHUECKON
peaxkiuu OT TeMIepaTypbl pearupyouux BelecTB. | OMOreHHbIN U FeTepOreHHbIN KaTaau3bl.
depMeHTaTUBHBIN KaTanu3. IHrubuposanue.

JlabopaTopHble onbIThI. 1. [lonydeHne ruipokcuia HUHKA U UCCIIEA0OBAaHHUE €r0 CBOMCTB. 2.
MonenupoBanue nocrpoenus llepuoanueckoii cuctemsl xumuueckux 3nemeHTos /1. 1. Menneneesa. 3.
3amereHue xene3oM Meu B pactBope cynbdarta meau (). 4. 3aBUCUMOCTh CKOPOCTH XUMHYECKOI
peaxkiuu OT MPUPO/Ibl PEarHPYIONINX BEIIECTB HA MPUMEPE B3aUMOJICHCTBUS KUCIIOT C METaJUIaMu. 5.
3aBUCUMOCTb CKOPOCTH XUMUYECKOW PEAKIINH OT KOHIIEHTPAIMK pearupyroinx BEIECTB Ha IpuMepe
B3aMMOJICMCTBHS IIMHKA C COJISTHOM KUCIIOTOM Pa3IMyHOM KOHIIEHTpaluu. 6. 3aBUCUMOCTh CKOPOCTH
XUMHUYECKON peaKIMH OT IUIOAAN CONPUKOCHOBEHHS pearupyrouux semecTs. 7. MoaenupoBaHnue
«KUIISILIETo cI0s». 8. 3aBUCHMOCTh CKOPOCTH XHUMUYECKOHM peakiuu OT TeMIEepaTypbl pearupyronmx
BEIIIECTB Ha MpuMepe B3aumoaencTBus okcuaa menu (1) ¢ pacTBopoM cepHOM KUCTOTHI pa3IMuHOM
TeMrneparypsl. 9. Pa3ioxenune nepokcuaa BoA0poa ¢ MoMoIsi0 okcraa mapranina (IV) u karanassl. 10.
OO6nHapyxeHue Karajaasbl B HEKOTOPBIX MUIIEBBIX MpoaykTax. 11. MarubupoBanue B3auMoACHCTBUS KUCIOT
C METaJUIaMH YPOTPOIIMHOM.

MeTtaiabl

[Tonoxenune meramnos B Ileproauyeckoit cucreMme xummnueckux anemenToB /1. 1. Menneneena.
Mertannnueckas KpucTaJsInueckas perierka 1 Metajuindeckas Xxumudeckast cBsizb. O6mue puznyeckue
cBoiicTBa MeTayuioB. CIuiaBbl, MX CBOMCTBA U 3HAYCHHE. XUMUYECKHE CBOWCTBA METAIJIOB KaK
BOCCTaHOBUTEJICH, a TAKXKE B CBETE UX MOJIOKEHHSI B 3JICKTPOXUMUYECKOM PSy HAPSHKEHUN METaIIOB.
Koppo3sus meramios u criocodbl 60ps0bI ¢ Hel. MeTaisl B ipupoae. OO0Iue croco0bl UX MOTyYSHHUS.
OO01as XxapakTepruCcTUKa MIEIIOYHBIX METalIoB. MeTaisl B npupoje. O01iue crnocoObl UX MOTYYSHHUS.
Crpoenue atoMoB. Illenounbie MeTamibl — MPOCTHIE BellecTBa. BaxHeine coeJMHeHHsI HIEI0YHbBIX
METaJJIOB — OKCH/IbI, THAPOKCH/IBI U COJIU (XJIOPHUIbI, KApOOHATHI, CyIb(aThl, HUTPATHI), UX CBONCTBA U
MIpUMEHEHHE B HApOJHOM Xo3stiicTBe. KanuitHbie ynoOpeHus.

OO1as XxapakTepucTuKa 31eMeHTOB raBHo# noArpynmsl 11 rpymnmnel. CTpoeHre aToMOB.
[IenoyHO3eMeNbHbIE METAJLIBI — MPOCTHIE BelllecTBa. BaxkHeline coeJMHeHNS IeI0YHO3EMETbHBIX
METaJJIOB — OKCH/IbI, THAPOKCH/IBI U COJIU (XJIOPHUIbI, KApOOHATHI, HUTPATHI, CyabdaTel, pocdatsr), ux
CBOICTBA U MPUMEHEHUE B HAPOJHOM XO35MCTBE.

Amromunauii. CtpoeHue aroma, Gpu3ndeckue 1 XuMUYecKHe CBOMCTBa MpocToro BemiecTBa. CoequHeHHs
QATIOMHUHHS — OKCHUJ ¥ TUAPOKCUA, UX aM(POTEpHBIi Xapaktep. BaxHeiimue conu amoMunus. [Ipumenenue
QIIOMUHHUS U €70 COEUHEHU.

XKenezo. Crpoenue atoma, Gpu3NUECKUE U XUMUYECKHE CBOMCTBA IIPOCTOTO BellecTBa. | eHeTHUeCKHe Psiibl
Fe2+ u Fe3+. Baxueiimue conu xene3a. 3HaUeHUE Kelie3a U €r0 COSIMHEHUI JUIsl IPUPOJIbI M HAPOAHOTO
XO034MCTBA.

Jemouncrpanun. OOpasifsl IIENIOYHBIX U MET0YHO3eMeNbHBIX MeTaIoB. OOpas3Iibl CIIaBOB.
BiaumoneiicTBue HaTpus, TUTUS U KAJIbLKS C BOJAOK. B3auMoaelicTBUE HATPHUS U MarHus ¢ KUCIOPOAOM.
BiaumoneiictBue metamioB ¢ Hemeramuiamu. [lomyuenue ruapokcuaos xkenesa (11) u (1I0).
JlaGopaTopHble onbIThl. 12. B3aumoaeiicTBue pacTBOPOB KUCJIOT U COJIeH ¢ MeTaiuiamH. 13.
O3nakomieHue ¢ pynamu xenesa. 14. OxpaiivBaHue IIaMeHu COJISIMU IEI0YHBIX METaIoB. 15.



B3aumopneiictBue kanbuus ¢ Bogoi. 16. [lonyuenne ruipokcuia KanbLys U UCCIIEI0OBAaHUE €T0 CBOMCTB. 17.
[Tonyuenue ruipoxcuia aIFOMUHMS U UCCIIEOBaHKE €ro cBOMCTB. 18. B3aumoneiicTBue xenesa ¢ coyssHON
kucioroit. 19. Tlonyuenue ruapokcunos xkenes3a (I1) u (III) u usyyenue ux cBOMCTB.

MpakTukym 1. CBoiicTBa MeTAJIJIOB € M UX COeUHEHUH

1. OcyiecTBieHHE LEMOYKH XMMUYECKUX MpeBpaiieHuil. 2. [Tosyyenue u cBONCTBA COEIUHEHUI METAIIIOB.
3. Pemienue skcriepMMEHTAIBHBIX 331a4 Ha paclio3HaBaHUE U MOJy4YE€HUE COETMHEHUI METaJlIOB.
Hemertayibl

OO6mast xapakTepuCTHKa HEMETAJIJIOB: ToJIoXKeHre B [lepruonueckoii cucteMe XUMHUYECKUX 2JIEMEeHTOB /1.
N. MenneneeBa, 0COOEHHOCTH CTPOEHUSI aTOMOB, AIEKTPOOTpHUIIATENHHOCTH (D0) Kak Mepa
«HeMeTamuyHocTy, psaa D0. Kpucrtanindyeckoe CTpoeHHue HEMETaNIOB — MPOCTHIX BELECTB.
Annotponus. ®uznueckue cBoiicTBa HeMeTaoB. OTHOCUTEIBHOCTh OHITUN «METaUI» U «HEMETAILID».
Bonopon. Ilomoxenne Bogopoaa B [lepuoanueckon cucreMe xumudeckux sneMenToB /. 1. Menneneesa.
Crpoenue aToMa U MoJieKyibl. Pu3nuecKkre 1 XMMUYECKHE CBOWCTBA BOJIOPOA, €ro MOJyYeHHE U
MIPUMEHEHHE.

Bopa. Crpoenune monekynbl. Bogopoanas xumuyeckas cBsi3b. Guznueckue cBOMCTBA BOAbl. AHOMAIUHU
CBOMCTB BOJbL. [ napoduiabHblie U ruapodoOHbIe BelecTBa. XUMHUECKHEe CBOICTBa Bobl. Kpyrosopot
BO/JIbI B Ipupoie. BogoouucTka. Aspanust Bojsl. beiToBble GriibTpbl. MUHEpaibHbBIE BOJIBI.
JluctunnupoBaHHas BOJa, €€ NOJydeHHe U IPUMEHEHHUE.

O6mas xapaktepuctuka raioreHoB. Ctpoenue atomoB. [IpocThie BelecTBa 1 OCHOBHBIE COEAMHEHUS
rajJjioreHoB, uX cBoicTBa. Kpatkue cBenenus o xjaope, opome, prope u noze. [I[puMeHeHne rajoreHoB 1 uxX
COEJIMHEHUI B HAPOJHOM XO35IHCTBE.

Cepa. CtpoeHue aToMa, aJuUIOTPOIIHS, CBOMCTBA M MPUMEHEHHE pomOndeckoit ceprl. Oxcuapl cepsl (IV) u
(VI), ux momyuenue, cBoiicTBa u npuMeHeHne. CepHas KUCJIOTa U €€ COJIM, X MPUMEHEHHUE B HAPOTHOM
xo3siicTBe. [I[poru3BOICTBO CEPHON KUCITOTHI.

A3ot. CTpoeHue aToMa U MOJIEKYJIbI, CBOMCTBA ITPOCTOIO BELIECTBA. AMMHMAK, CTPOCHUE, CBOMCTBA,
noxydeHue u npumeHeHue. Conu aMMOHUsI, UX CBolcTBa U mpuMeHeHue. Okcumst azota (1) u (IV).
A30THAas KUCJIOTa, €€ CBOMCTBA U puMeHeHre. HuTpaTel 1 HUTPUTHI, Tpo0ieMa uX COAEepKaHUs B
CEJIbCKOXO03SUCTBEHHON TPOAYKIUU. A30THBIE YIOOPEHHUS.

®ochop. CrpoeHue aToma, aJIOTPOIIKS, CBOMCTBA 0es1oro U kKpacHoro docdopa, ux NpuMeHEHHE.
OcHoBHbIe coenuHenus: okcua Gocdopa (V) u oprodochopnas kucnora, pocdarsl. DochopHbie
ynoopeHus.

VYrnepon. CTpoeHue aroma, ajlIoTpoTHs, CBOMCTBa MoAuduKauii, npumeHenne. Okcuasl yriepoaa (I11) u
(IV), ux cBoiictBa u mpumenenue. KapOoHaThl: KalnblKT, COJIA, MOTAIll, UX 3HAYEHUE B IPUPOJE U KUIHU
YeJI0BeKa.

Kpemunii. CTpoeHue aroMa, KpUCTANIMUECKUI KpEMHUH, €ro CBOMCTBA U puMeHeHue. OKCU KpEMHUS
(IV), ero npupoansie pa3sHOBUIHOCTU. CHUIHKATHl. 3HAYEHHE COSAUHEHUN KPEMHHUSI B )KUBOI U HEKUBOM
npupojie. [TonsiTue 0 CUMMKaTHON TPOMBIIIIIEHHOCTH.

JemoncTpanuu. O6pasiibl rajJoreHoB — MPOCTHIX BellecTB. B3aumoielicTBre raloreHoB ¢ HaTpHUeM, ¢
altoMuHueM. BeiTecHeHHe Xi10poM OpoMa MK MoJ1a U3 pacTBOPOB UX cosiel. B3aumoneiicTBue cepsl ¢
MeTaJlJlaMH, BOJIOPOJIOM M KHCIIOpO0M. B3anMoaelicTBre KOHIIEHTPUPOBAHHOM a30THOM KMCIIOTHI C MEJIBIO.
[Tormomuenue yriaem pacTBOPEHHBIX BELECTB WIIM Ta30B. BocCTaHOBIEHNE MEU U3 €€ OKCHUJA YTJIEM.
OO0pas1bl TPUPOTHBIX COSAMHEHUI XI0pa, cephl, hocdopa, yriaepoaa, kpemuus. OOpa3iibl BaXKHEHIINX [
HApOJTHOTO XO35UCTBa cynb(]aToB, HUTpATOB, KapOOHATOB, PochaToB. OOpa3Ikl CTEKIA, KEPAMUKH,
LIEMEHTA.

JlabopaTopHusblie onbIThl. 20. [losryuenue u pacno3HaBanue Bogoposa. 21. MecnenoBanue noBepXHOCTHOTO
HaTsHDKEHUs BOJbl. 22. PacTBOpeHHe mepMaHraHaTta Kajausi Wiud MEJHOTro Kyrnopoca B Boje. 23. ['uaparanus
00e3BoxkeHHOTO cynbdara meau (1I). 24. M3rotoBneHne rurncoBoro orneyarka. 25. O3HakoMIICHHE €
KOJUIEKIMeH OBITOBBIX GHIBTPOB. 26. O3HAKOMJIEHHE C COCTAaBOM MUHEpasIbHOM Boibl. 27. KauecTBeHHas



peakuus Ha rajoreHua-uoHsl. 28. [lonyuenue u pacno3sHaBaHue kucinopoza. 29. 'opeHue cepbl Ha BO3Ayxe
u B kuciopoze. 30. CoiicTBa pa3daBiieHHOM cepHO KuciOTHL. 31. 3ydenue cBoiicTB ammuaka. 32.
PacnioznaBanue coneit ammonusi. 33. CBoiicTBa pa3daBlIeHHOM a30THOM KHCIOTHI. 34. B3anmoneiicTre
KOHIIEHTPUPOBAHHOMN a30THOM KUCIOTHI ¢ Meblo. 35. ['openne docdopa Ha Bo3ayxe U B KUCIOpoe. 36.
PacniosnaBanue docdaros. 37. ['openue yris B kucinopose. 38. [lonydenne yroibHOW KUCIOTHI U U3YYCHHUE
ee cBoucTB. 39. [lepexon kapboHnaroB B rugpokapoonatsl. 40. Pasnoxenue runpokapOonara Hatpus. 41.
[Tony4yeHue KpeMHEBOM KUCIIOTHI U U3y4EHUE €€ CBOWCTB.

IIpakTukym 2. CBoiicTBa coeJUHEHUI1 HEMeTaJIOB

1. Tlonyuenue, cobupanue u pacno3naBanue Bojopona 2. [lonydenue, coOupanue u pacrno3HaBaHue
kuciopoja. 3.Pemenne skcriepuMeHTaNbHBIX 3a1a4 1o TeMe «lloarpynna kucnopona». 4. Pemenue
AKCTIEpUMEHTANBHBIX 33134 1o TeMe «[loarpynma a3ora u yriepomay.

O000menne 3HAaHUI 0 XUMHUHM 32 KypC

[Iepnoanueckuit 3akoH u [lepnoandeckas cucrema xumudeckux anemenTos /1. 1. Menneneesa.
Du3NYeCKUi CMBICI TIOPSIKOBOTO HOMEpA JIEMEHTa, HOMEPOB TIEPHO/Ia U TPYIIIBI. 3aKOHOMEPHOCTH
W3MEHEHHUS CBOWMCTB 3JIEMEHTOB U UX COSMHEHUH B MEPUO/IaX U TPYIIAaX B CBETE MPEACTABICHHH O
CTPOEHUHU aTOMOB 3JIEMEHTOB. 3HaueHue [leproanueckoro 3akoHa.

Buapl XuMu4ecknx CBsI3€d M THUIBI KPUCTAJUIMYECKUX PEIIETOK. B3aMMOCBSI3b CTPOEHHUS M CBOMCTB
BEIIECTB.

Knaccudukarys XuMudeckuX peakiuii Mo pa3audHbIM MTPU3HAKaM (YHCIIO B COCTAB PEarupyroniux u
00pa3yromuxcs BEIeCTB; HATMYUE TPpaHMIIbl pa3zena (a3; TeroBoit 2hexT; n3mMeHeHne creneHen
OKHCJICHUS aTOMOB; UCIIOJIb30BAaHNE KaTaanu3aTopa; HampaBlieHne MpoTekaHusi). CKOPOCTh XUMUYECKUX
peakuuii 1 pakTopsl, BIUAIOMKE Ha Hee. OOpaTUMOCTh XUMUYECKUX PEAKIIMi U CIIOCOOBI CMEIICHUS
XUMHYECKOTO PAaBHOBECHS.

[IpocThlie u cnoxkHbIE BelecTBa. MeTauibsl 1 HemeTauibl. ['eHeTudeckue psibl MeTajljia, HeMeTallla U
nepexoHoro Metauia. OKCHABI U THAPOKCUIBI (OCHOBAHUS, KUCIOTHI, aM(OTEepHBIC THAPOKCHIBI), COJTH.
Hx cocraB knaccudukaus 1 oo1me XuMUIeCKUe CBOMCTBA B CBETE TEOPUU AIICKTPUUECKOU TUCCOITHAITIH.



TemaTnueckoe INIAHUPOBAHHUC

Xumus 9 kjacc
68 yacoB, 2 yaca B HEJIEIIO

O.C.I'abpuensu. Xumus 8 kinacc bazoseiit ypoBens M.: JIpoda

Neni/mt | Tema ypoka Koymn4yecTBoO
qacoB
Beenenue. [loBTopeHne 0cCHOBHBIX BONPocoB 8 kiiacca | 10
1. XapakTepuCTUKAa XUMHUYECKOTO 3JIEMEHTA Ha OCHOBAHHUU €r0 MOJIOKEHUS B 1
ITepuonnueckont cucreme 1. 1. Menneneera
2. XapakTepucTuKa XMMHUYECKOIO 3JIEMEHTA - METajla 1
3. XapakTepucTuKa XMMHUYECKOI0 3JIEMEHTA - HEMETAILIa 1
4, I'enernueckue psiipl MeTalIa 1 HEMeTallaa 1
5. CBo¥icTBa OKCHIOB, KUCIIOT, OCHOBAaHUM 1 COJIeH B CBETE TEOPUH IIIEKTPOTUTHIECKON | 1
IUCCOIHAIINN U OKHCJIICHUS-BOCCTAHOBICHUS
6. [Tepexoaubie 3meMeHTh. AMG(OTEPHBIC OKCUJIBI U THIAPOKCHIBI 1
7. [Tepuonnueckuii 3akoH u Ilepronnueckas cuctema /l. 1. MennaeneeBa B 1
CBETE YYEHHS O CTPOCHUHU aTOMa
8. XuMHU4YecKasi OpraHu3alys )KMBOM U HEKUBOW MTPUPOIbl. XUMUUECKHE 1
peakuu. CKOpOCTh XUMHUYECKUX PEAKIIUH.
9. KartanuzaTtopsl 1 kaTanus 1
10. Konrpoabnas padoraNel 1o reme «BBenenuey. 1
MeTtaniabl 17
11. [Tonoxenue sneMeHToB-MeTaioB B [leprnoanueckoii cucreme 1. U. 1
Menneneesa
12. duznyeckue CBOMCTBAa METAIIIIOB 1
13. CnaBsl 1
14. XUMHUYECKUE CBOMCTBA METAILIIOB 1
15. Crnioco0bl nosTyyeHHst METaJlJIOB 1
16. Koppo3zus meranios 1
17. [IlenouyHble MeTATIIBI 1
18. CoeauHeHHN MIEJIOYHBIX METAIIIIOB 1
19. [IlenoyHO3EMENBHBIE METATIIIBI 1
20. CoeauHeHns MIEIOYHO3EMEIBLHEBIX METAIJIOB 1
21. AnmoMuHui 1
22. CoequHeHus aTIOMUHUS 1




23.

Keiaeso

24. CoeMHEeHHS Kee3a 1
25. Pemrenue 3aga4d no reMe «MeTtayuisly 1
26 [loaroroBka K KOHTPOJBHOU paboTe 1o Teme «MeTaib 1
27. KonTpouabHnas padora Ne2 «Meramib». 1
IpakTukym: CBoiicTBAa METAJIOB U MX COeUHEHUI 3
28. IIpakTnueckas padora Ne 1«OcyiecTBiIeHHE LEMTOYKH XUMUYECKUX 1
IIPEBPAIICHUIN
29. IpakTuueckas padora Ne 2 «[lomydyeHue u CBOMCTBA COSAMHEHHUI 1
METaJJIOB
30. IIpakTnueckas padora Ne 3 «PemeHne sKkCriepUMEHTaNIbHBIX 33134 Ha 1
pacrno3HaBaHHe U MOJy4YEeHHE COSAMHEHUH METaIJIOB
HeMeTa/Libl 35
31. OO1as XxapakTeprUCTUKa HEMETAIIJIOB 1
32. Bomopon 1
33. IIpakTnueckas padora Ne 4 «[lonydenue, coOupanue u pacro3HaBaHueE 1
BOJIOPOJIa»
34. Bopna. Crpoenue mosekynsl. Pu3ndeckue CBOMCTBA 1
35. XHWMHUYECKUE CBOMCTBA BOJBI 1
36. Bopna B )Xu3HH yeoBeKa 1
37. I"anmorensl: o611as xapakTepucTUKa 1
38. XHUMHYECKUE CBOMCTBA FAJIOIC€HOB 1
39. CoennHeHus TaJIOreHOB 1
40. [lonyyeHnue M 3HaYEHUE TAIOTEHOB. 1
41 O606mmenue no Teme «l agoreHb» 1
42. Kucnopon. @usnueckre XuMUYECKHE CBOMCTBA, CTPOEHUE. 1
43. IIpakTnueckas padora Ne 5 «[lonydenue, coOupanue u pacro3HaBaHUE 1
KHCIIOPOIa»
44 IpakTHyeckas padora Ne 6 «DKcniepruMeHTaNIbHbIE 33/1a4U 110 TEME 1
«[loarpynmna xuciaoponaa»
45. Cepa, ee (pu3nueckre U XMUMUYECKUE CBOMCTBA 1
46. CoenuHeHus cepsl 1
47. CepHast KucioTa 1
48. Azor 1
49. AmMuaK 1
50. Conx aMMOHHS 1
51, Kucnoponssle coeauHeHns a3zoTa 1




52.

A3oTHAs KUCIOTA

53. O6o6menue Tem «Kucmopon, cepa, a30m»

54. dochop. Coequnenus pocdopa. [louarue o hochopHBIX yI0OpeHUIX

55. Yraepon

56. XHUMHUYECKUE CBOMCTBA yriepoaa

57. Kucnopoanble coequHenus yriepoa

58 IIpakTnueckas padora Ne7«OkcrepuMeHTaIbHbIE 33]]a4l [10 TEME
«[Toarpymnna a3zoTa u yriepoaa»

59. Kpemuuit

60. CoenuHeHust KpeMHUS

61. CunukaTHasi IPOMBILIUIEHHOCTb

62. O6006menue Tem « dochop, yraepoa, KpeMHHI

63. Pemenne 3amau no teme «Hemeramisn

64. KonrpoabsHnas padora Ne3 «Hemertaubs»

65-67 IToBTOpeHue 3a Kypc 9 Kiaacca

68. HroroBasi KOHTpoJLHas padoTa Ned




NuauBuayaabHbIi IJIAH 00yYeHH st

Xumuda 9 kiaacc
17 gacoB (0,5 gaca B HeZIeI10)

O.C. T'aGpuensu. Xumus 8 kinacc ba3ossiit ypoBens M.: JIpoda

Neni/mt | Tema ypoka Koymn4yecTBoO
qacoB
BBenenue. [loBTopenne 0cCHOBHBIX BONPOcoB 8 kiacca |4
1. XapaKTepUCTUKAa XMMUYECKOI0 AJIEMEHTA — METAJUIA, HEMETAILIA 1
2. CBoiicTBa OKCHIOB, KUCIIOT, OCHOBAaHUI U COJIEN B CBETE TEOPUH AIIEKTPOIUTHYECKON | 1
JUCCOLIMAIIMY U OKHCJICHHUSI-BOCCTAHOBJICHUS. AM(OTEPHBIC OKCHJIbI M THAPOKCHIBI
3. [Tepnoanueckuit 3akoH u [lepuonnueckas cucrema /. 1. MenzaeneeBa B 1
CBETE YUCHHsSI O CTPOCHUH aTOMa
4. Xumuueckue peakuuu. CKOpoCTh XUMUYECKUX peakuuil. Katanuzaropsl n 1
KaTajmns
MeTtaniabl 4
5. Mertanibl 1
6. [IlerouHbIC METAILITBI 1
7. AmoMuHHi, Xeae30 1
8. Pemrenue 3agay nmo reme «MeTayuie) 1
HemeTtaninbl 8
9. OO6mras xapakTepucTuka HemeTaioB. Bomopoa. Bona 1
10. lNanorenst 1
11. Kucnopon 1
12. Cepa 1
13. Azor. VYriepon 1
14. docdop 1
15. Kpemunii 1
16. Pemenne 3agau no reme «Hemeramasny 1
17. Hrorosast KOHTpoIbHAs1 padoTa 1
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