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HHOACHUTEJBHAA 3AIINCKA

Pabouas nporpamMma 1mo XuMuu B 9 Kjtacce COCTaBJIEHA Ha OCHOBE CJIEIYIOIUX HOPMATHUBHBIX JTOKYMEHTOB:
e OcHOBHOW 00pa3oBaTeIbHON MTPOrpaMMbl OCHOBHOTO 001iero oopazoBanus MbOY Hukonsckoii OOIII;

e VYueOHoro mnana MBOY Hukonsckoit OOILl va 2022-2023 yueOHbIi TO/.

e [Ipumepnoii paboueit nmporpammel. Ilpeamernas nunus ydueonukoB O. C. I'abpuensna, . I'. Octpoymora, C. A. CrnagkoBa 8—9
kiaccel. MockBa, uszf. «lIpocsemenne» 2019r.

CoryacHO yueOHOMY IUIaHY IIKOJIBI, paboyasi IporpaMma npeaycMaTpuBaeT 00y4eHHe XUMHUH B KOJIMYECTBE 2-X 4yacoB B Hezenmo. [Iporpamma
paccunTana Ha 68 4acos.

CornacHo kaneHaapHomy rpaduky, rpaduky npa3IHUYHBIX KaJCHJAPHBIX THEH, YeThIpE ypOKa BBINAIU Ha MPa3IHUYHbIC JHH, TI0ITOMY
KaJIeHJapHO-TeMaTH4YeCKOe TUTAHUPOBAHKME COCTABICHO Ha 67 yaca. [Iporpamma OyaeT BBIIIOJIHEHA 32 CYET YMEHBIICHHUS KOJUYECTBA YacOB
Ha TIOBTOPCHHE.

[Iporpamma mocTpoeHa ¢ y4€TOM peaM3aluy MEXIIPEIMETHBIX CBs3eil ¢ KypcoMm (u3MKH 7 Kilacca, Iie U3y4aroTcs OCHOBHBIE CBEIEHUS O
CTPOCHHMHU aTOMOB, U OMOJIOTHH 9 Kilacca, Te JaéTcsl 3HAKOMCTBO C XMMUYECKOW OpraHu3aliell KIeTKH U poleccaMu 0OMEHa BEIIECTB.
B kypce 9 xnacca npaktudeckue padoThl IpOBOIUM ¢ Hcnionb3oBanneM CD «Bupryansaas mabopatopus»

BOCIIUTATEJIBHBIE 3agaumn:

» @opMHUpOBaHKE €IUHON BOCIUTATEIbHON aTMOCGEPHI LIKOJIbI, KOTOpast CIIOCOOCTBYET
YCHELIHOM COLMaIn3aliy U JMYHOCTHOMY Pa3BUTHIO peOeHKa, IeJarora, poauTesis B yCIOBUIX
peanmuzanuu OI'OC.

* ®opMHUpOBaHUE OJIATONPHUATHBIX YCIOBHM U BOZMOXKHOCTEH [ OJTHOLIEHHOTO PAa3BUTHUS
JIMYHOCTH, JJIL OXPAHBI 30POBbS U )KU3HU JETEH;

* @opMHUPOBAaHUE YCIOBUI NPOSBICHNS U MOTUBALIUU TBOPYECKON aKTUBHOCTH BOCIIMTAHHUKOB B
pa3NIUYHbIX cepax COLUUATBLHO 3HAUNMOH IEATEILHOCTH;

* PazBuTHne cucteMsl HEMPEPHIBHOTO 00pa30BaHus; IPEEMCTBEHHOCTh YPOBHEH U CTyNEeHEH
00pa3oBaHMs; NOJAEPKKA UCCIIEI0BATENBCKOM U IPOEKTHOM AEATENbHOCTH;

* OCBOEHUE U UCIIOJIb30BaHUE B IPAKTHUECKON AEATEIIbHOCTH HOBBIX ME1arOrn4eCKUX
TEXHOJIOTUH U METOMK BOCIIUTATENBHOU PabOTHI;

* PazButue pa3nuyHbIx GOpM yUEHHUUYECKOIO CAMOYIIPABICHHUS;

JanbHeliliee pa3BUTUE U COBEPLICHCTBOBAHNUE CUCTEMBI JOMIOJHUTEIBHOTO 00pa30BaHus B
LIKOJIE;



HarmnpaBieHHOCTS:
MaTpMoTMYECKOro BOCMMTaHMA

1) IIEHHOCTHOI'O OTHOIICHHUS K OTCYCCTBECHHOMY KYJIbTYPHOMY, MICTOPUYECKOMY M HAYYHOMY HACJCIHIO, TIOHUMaHUs 3HAYCHUS
XHMHYSCKONW HAyKH B >KM3HH COBPEMEHHOI'O OOIIECTBa, CIIOCOOHOCTH BJIAJICTh JOCTOBEPHON HHGpOpPMAIMCH O IIEPEIOBBIX
JIOCTHIKCHUSIX U OTKPBITHSIX MHUPOBOM M OT€YECTBEHHOU XMMHH, 3aMHTEPECOBAHHOCTH B Hay4YHBIX 3HAHUSIX 00 YCTPOWCTBE MHpa U
o0I111ecTBa;

lpaXKpaHCKOro BOCMMUTAHMA

2) IpeACTaBJICHUSI O COIMAIBHBIX HOPMax M IIPaBMWJIaX MEXKJIWYHOCTHBIX OTHONICHHMM B KOJUIEKTHBE, KOMMYHHUKATHBHOM
KOMIIETEHTHOCTH B OOIIECTBEHHO TMOJIE3HON, Yy4YE€OHO-HCCIIE/IOBATEIILCKOW, TBOPYECKOW H JPYrHX BHUAAX ACSTEIBHOCTH;
TOTOBHOCTH K Pa3HO- O6p33HOI>i COBMECTHOM ACATCIbHOCTHU IPHU BBIITOJIHCHHUA yqe6HBIX, ITIO3HAaBaTCJIIbHbBIX 3a/la4d, BBIITIOJIHCHHWH
XUMHUYECKUX IKCHECPUMEHTOB, CO3/IaHMH YUYEOHBIX MPOEKTOB, CTPEMJICHHSI K B3aMMOIIOHMMAaHHUIO Y B3aMMOIIOMOIIM B IPOLIECCe
3TOU y‘{e6HOI>'I ACATCIIBHOCTH, T'OTOBHOCTH OILICHHUBATH CcBOC IIOBCACHHUC U IMOCTYIIKM CBOUX TOB&pPIH.ICfI C MMO3UIIMHN HPaABCTBCHHBIX
U IPaBOBbIX HOPM C YUYETOM OCO3HAHMUS MTOCIEACTBUU ITOCTYNIKOB;

3) mO3HABATEJIBHBIX MOTHUBOB, HAMPABJICHHBIX Ha IIOJyYE€HHE HOBBIX 3HAaHHH MO XHWMHH, HEOOXOIMMBIX IJIsI OOBSICHEHUS
HaOJIFOJaeMBbIX IIPOIECCOB U SIBJICHUH;

4) mo3HaBaTeIbHOW, MH(POPMALMOHHOW M YUTATEJIbCKONW KYJIbTYpbl, B TOM 4YHCJIE HaBBIKOB CaMOCTOSITEJIbHOW padoOThl C
y4eOHBIMHU TEKCTaMH, CIIPABOYHOU JIUTEPATYPOU, JOCTYITHBIMU TEXHUUYESCKUMH CPEACTBAMH HHPOPMAIIMOHHBIX TEXHOJIOTHI;

5) nHTEepeca K OOyUYE€HHIO U MO3HAHUIO, JIFOOO3HATEIbHOCTH, TOTOBHOCTU M CIIOCOOHOCTHU K caMOOOpa3OBaHUIO, NPOECKTHON U
HCCIEeN0BATEIbCKON AEsITEILHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPaBJIEHHOCTH M YPOBHS 00yUY€HHUs B JlaJIbHEHIIIEM;

®opmupoBaHUA KyAbTypbl 340P0BbSA

6) OCO3HAHMsI LIEHHOCTHU >XHU3HHU, OTBETCTBEHHOI'O OTHOIIECHMUSI K CBOEMY 3JI0POBBIO, YCTAHOBKM Ha 3J0POBBIH 00pa3 >KHU3HH,
OCO3HAaHUS IMOCHEJACTBUN M HENPUSITHUS BPEIHBIX NPUBBIYEK (YIIOTPEOJIEHUS aJIKOI0Jisl, HAPKOTUKOB, KypEHHUs), HEOOXOAUMOCTH
COOJTIOA€HUS TPpaBUJI 0€30MaCHOCTH ITPU OOpAII€HUH C XUMMHUYECKUMHU BEIIECTBaMU B OBITY U peaIbHOM KU3HU;

TpyaoBoro BocnuTaHmA

7) MHTEepeca K MPaKTHIECKOMY U3yUYeHHIO Mpodeccuil U TpyJia pa3-JIUYHOIO poJia, yBaXKEHHUE K TPYAy U pe3yJibTaTaM TPy dOBOM
ACATCIBbHOCTHU, B TOM YHCJIC HAa OCHOBC IPHUMCHCHHA NMPCIMCECTHBIX 3HaHUN 110 XUMHUHU, OCO3HAHHOI'O BI)I60pa HH,HHBHJIyaHBHOﬁ
TPAEKTOPHUU TTPOJTOJDKEHUS 0Opa30BaHUs C YUYETOM JUYHOCTHBIX HHTEPECOB U CIIOCOOHO-CTH K XMMHH, OOIIIECTBEHHBIX HHTEPECOB
U TIOTPEOHOCTEN; yCIEeITHON Tpo(ecCHOoHaNbHON JIeITEIbHOCTH U PA3BUTHSI HEOOXOAMMBIX YMEHHUN; TOTOBHOCTh aJIallTUPOBATHCS
B IpodecCuoHaJIbHOM CpeJie;



3KONOrnMYecKkoro BOCNUTaHMA

8) PKOJIOTUYECKH II€JI€CO00Pa3HOr0 OTHOIIEHHUS K ITPUPOAEC KaK UICTOUYHHUKY >KHU3HU Ha 3eMJie, OCHOBE €€ CyIIeCTBOBAHMUS,
HNOHUMAaHMUS [IEHHOCTH 3J0POBOT0 1 Oe301acHoro oopasa >KU3HH, OTBETCTBEHHOI'O OTHOIIEHUSI K COOCTBEHHOMY (PU3UUYECKOMY U
IICUXUYECKOMY 3J0POBbIO, OCO3HAHUSI [IEHHOCTHU COOJIOJAEHUs IMpaBuil 0€30MacHOTO IOBEACHUs MpU paboTe ¢ BelecTBaMu, a
TaKXe B CUTYalUsIX, YTPOXKAIOIIUX 3/I0POBBIO U )KU3HU JTIOACH;

9) CHOCOOHOCTH IIPUMEHSITh 3HaHWs, [OJIydaeMble NOpH H3YYEHUU XUMHH, JIs1 PELICHUsl 3ajad, CBSI3aHHBIX C
OKpY>Karomie NpPUPOAHON cpenoi, IMOBBIINICHHUS YPOBHS JKOJIOTHYECKOW KyJIbTYpPbI, OCO3HAHUS TJIOOAIBHOTO XapakTepa
AKOJIOTHYECKUX MPOOJIEM U IMyTEH UX PEHICHUS TOCPEACTBOM METOI0B XUMUH;

10) PKOJIOTUYECKOI'O MBILUIEHUsI, YMEHHUS PYKOBOJCTBOBAaTbCA MM B IIO3HABATEJIbHOW, KOMMYHHUKATHBHOW W COLMAJIbHOM
IIpaKTHUKE.

MHNPEAMETHBIE PE3YJIbTATBI:

Yyamuiicst Hay4YnTCH:

* OIIUCHLIBATH CBOMCTBA TBépIII)IX, KUIAKHUX, ra3006pa3H1,1x BCIICCTB, BBIACIIAA UX CYIICCTBCHHBIC ITIPHU3HAKU,

* XapaKTepu30BaTh BEIIECTBA IO COCTaBY, CTPOCHUID M CBOICTBaM, YCTaHaBIMBAaTh IPUUYMHHO-CJIEJACTBEHHBIE CBSA3M MEXKIAY [IaHHBIMU
XapPaKTCPUCTHKAMU BCUICCTBA,

* PacKpbIBaTb CMBIC]I OCHOBHBIX XMUMHUYECKHUX IOHATHUH «ATOM», «MOJEKYJIa», «XUMHYECKUN BIEMEHT», «IIPOCTOE BEILIECTBO», «CIOKHOE
BCIICCTBO», «BAJICHTHOCTBH», UCITOJIb3Y 3HAKOBYIO CUCTEMY XHMUU;

* 1300pakaTh COCTaB MPOCTEHIINX BEMIECTB C MOMOIIBI0 XUMHYECKHX (OPMYN M CYIIHOCTh XHMHUYECKUX PEAKIUi C MOMOIIBI0 XMMHUYECKUX
YPaBHEHUH;

* BBIUKCIISATh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEILIECTB, a TAKXKE MACCOBYIO JOJIF0 XUMHYECKOTO 3JIEMEHTA B COECIMHEHMSIX
JJIs1 OIEHKH UX HpaKTI/IT-IGCKOI\/JI 3HA4YUMOCTH,

* CpaBHHMBATh 110 COCTABY OKCHU/Ibl, OCHOBaHUs, KHUCIIOTHI, COJIH;

° KJ'IaCCI/I(l)I/IHI/IpOBaTL OKCHUJIbI U OCHOBAHUA 110 CBOI\/JICTBaM, KHCJIOTBI U COJIK IO COCTAaBY,

* OJIH30BATHCSI TAOOPATOPHBIM 00OPYIOBAaHUEM U XUMUYECKON TOCYIO0H;

® IPOBOAUTE HECIOXHBIC XUMHUYCCKHUE OIBITHI U Ha6J'IIOJIGHI/I$I 3a U3MEHEHUSIMU CBOWCTB BCIICCTB B IIPOLECCE HX HpeBpameHHﬁ; CO6J'IIOJIaTI>
MpaBWJIa TEXHUKH 0€30MaCHOCTH MPY MPOBEJCHUH HAOIIOICHUN U OTBITOB;

* pa3IMyuaTh SKCIEPUMEHTATHHO KHUCIOTHI M MENOYH, MOJIB3YSACh MHANKATOPAMH; OCO3HABATh HEOOXOAMMOCTh COOJIIOJEHUSI Mep 0€30MacHOCTH
MIpH OOpaIeHNH ¢ KUCIOTaMU U MIET0YaMH.

* pacKpbIBaTh CMBICH nepuoandeckoro 3akona Jl. 1. Menpaeneena;

* OMUCHIBATH U XapaKTEPU30BaTh TAOMMUHYIO (POpMY MEPUOANYECKON CHCTEMbI XUMUYECKUX JIEMEHTOB;

* XapaKTepr30BaTh COCTAB aTOMHBIX SIIEp M paclpeesieHne Yuciia JIEKTPOHOB 1O AJIEKTPOHHBIM CIIOSIM aTOMOB XMMHYECKUX 3JIEMEHTOB MaJIbIX
MEPUOJIOB MEPUOANUECKON CUCTEMBI, a TAKXKE KaIus U KaJbLUS,

* pa3IMyaTh BUJIBI XUMUYECKOU CBSI3M: HOHHYIO, KOBAJICHTHYIO ITOJISIPHYIO, KOBAIEHTHYIO HETIOJSPHYIO M METAININYECKYIO;



* 1300pakaTh JIEKTPOHHO-UOHHBIE (DOPMYJIBI BEIIECTB, 0OPa30BAHHBIX XUMHUUYECKUMH CBSI35IMH Pa3HOTO BUJIA;

* BBISIBJISITH 3aBUCHMOCTH CBOMCTB BEIIECTB OT CTPOCHUS UX KPUCTANIMYECKUX PEIIETOK: HOHHBIX, aTOMHBIX, MOJIEKYJISPHBIX, METANTNYECKHX;

* XapaKTepU30BaTh XMMHUYECKHE DJIEMEHTHl U MX COEJIWHEHHS HAa OCHOBE IOJIOKEHHUS 3JEMEHTOB B IEPHOIAMUYECKONW CHCTEME W OCOOCHHOCTEU
CTPOCHHS UX aTOMOB;

* XapaKTepU30BaTh HAYYHOE M MHUPOBO33PEHUYECKOE 3HAUEHHE NEPUOJANYECKOrO0 3aKOHA M NEPUOAMYECKON CHUCTEMBbl XMMHUYECKUX 3JIEMEHTOB
J1. . MenneneeBa; * 00bACHATh CyTh XUMHUYECKHUX IIPOIECCOB U X MPUHIMIIUATIBLHOE OTINYHE OT (PU3NUECKUX;

* Ha3bIBATh [IPU3HAKU U YCJIOBUS IPOTEKAHNUS XUMHUECKUX PEAKLINM;

* YCTaHABJIMBATH MPUHAAJTIC)KHOCTh XUMUYECKOM peaKkuu K ONpeAeEHHOMY THITY IO OAHOMY M3 KiIacCU(PUKAIIMOHHBIX MPU3HAKOB: 1) 1Mo uncny u
COCTaBY MCXOJHBIX BEIIECTB U MPOAYKTOB peakiuu (Peakiuu COSTUHEHUs, PAa3I0KEHHS, 3aMeILIeHUs 1 0OMEHa); 2) MO BBIJCICHHUIO WX MOTJIOMICHUIO
TEIUIOTHl (peakuuu SK30TEPMHUECKHE M DHJIOTEPMHUYECKHE); 3) M0 HM3MEHEHHIO CTENeHEeM OKHCIEHUS XUMHYECKHX JJIEMEHTOB (peaKiuu
OKHCIIUTEIHHO-BOCCTAHOBUTEIBHBIE); 4) IO 00paTUMOCTH Tpolecca (peakiui oopaTuMblie U HEOOpaTUMBIE);

* COCTABJIATh YPaBHEHUS DIJIEKTPOIUTUYECKON JMCCOIMAIMM KHUCIIOT, IIeJoYel, coiiell; MOJHbIe U COKpAIlEHHbIE MOHHBIC YPABHEHUS pPEaKIuil
oOMeHa; ypaBHEHHS OKUCIUTEIHbHO-BOCCTAHOBUTEILHBIX PEAKIIHIA;

* IPOTHO3UPOBATh MPOAYKTHl XHMHUYECKUX peakuuid mo (opmyrnam/Ha3BaHUSIM HUCXOAHBIX BEIECTB; ONPEAENSATh HCXOAHBIE BEIIECTBA IO
(dbopmyaM/Ha3BaHUSAM MPOTYKTOB PEAKIUH;

* COCTABJIATh YpaBHEHUS PEaKIUi, COOTBETCTBYIOIIUX IMOCIEIOBATEIHHOCTH («IIETIOUKE») MPEBPALEHUI HEOPraHUYECKHX BEIIECTB Pa3IMYHbIX
KJIACCOB;

* BBISIBJISITH B IIPOLIECCE DKCIIEPUMEHTA PU3HAKH, CBUETEIBCTBYIOIINE O IPOTEKAaHUHM XUMHUUECKON peaKlny;

* IPUTOTOBJIATH PACTBOPHI C OMPeIeIEHHON MacCOBOH J10JIel pacCTBOPEHHOTO BEIIECTBA,

* OIIPENIENISTh XapaKTep CPe/Ibl BOAHBIX PACTBOPOB KUCIIOT U LIEN0YEH 110 U3SMEHEHUIO OKPACKU MHAUKATOPOB;

* IPOBOJIUTH KAYECTBEHHBIE PEAKLINHU, TIOATBEPKAAIOIINE HATMUNE B BOJHBIX PACTBOPAX BELIECTB OTAEIbHBIX HOHOB

* ONpENENATh MPUHAAIEKHOCT HEOPIraHUYECKUX BEIIECTB K OHOMY M3 M3YUYEHHBIX KJIACCOB/TPYII: METAJIbl U HEMETAJLIbl, OKCH/IbI, OCHOBAaHMSI,
KHCIIOTBI, COJIH;

* COCTaBJIATH (POPMYIIBI BELIECTB 10 UX HA3BaHUSIM;

* OIIPENENSTh BAJIGHTHOCTD U CTEIIEHb OKUCIIEHHUS YJIEMEHTOB B BEILIECTBAX;

* COCTaBJIATH (POPMYIIbI HEOPIrAaHUUYECKUX COECIMHEHHH 110 BAJIEGHTHOCTSM U CTEIEHSIM OKHCIIEHUS AJIEMEHTOB, a TaKXKe 3apsAaM HOHOB, YKa3aHHBIM
B Ta0JM1Ie PACTBOPUMOCTH KHCIIOT, OCHOBAaHHM U COJeH;

* O0BSICHATh 3aKOHOMEPHOCTU W3MEHEHHS (PU3NYECKMX U XUMHUYECKHX CBOMCTB HPOCTBHIX BEHIECTB (META/NIOB M HEMETAJJIOB) U MUX BBICIIUX
OKCHJIOB, 00pa30BaHHBIX JIEMEHTAMHU BTOPOTO U TPETHETO MEPHOIOB;

* Ha3bIBaTh OOIIME XUMUYECKHE CBOMCTBA, XapaKTepHbIE JIsl TPYII OKCHJIOB: KUCIOTHBIX, OCHOBHBIX;

* Ha3bIBaTh OOIIME XUMUYECKHUE CBOMCTBA, XapaKTepHBbIE /ISl KXKJ0T0 U3 KJIIaCCOB HEOPTaHUYECKUX BELIECTB: KUCIOT, OCHOBAaHHM, COJIEH;

* IPUBOAUTH MIPUMEPHI PEAKIUH, MTOATBEPKAAIOIINX XUMUYECKUE CBOWCTBA HEOPTAHUYECKUX BEIIECTB: OKCHI0B, KUCIOT, OCHOBaHHUM U CoOJel;

* OIIPEJENSATH BEIIECTBO-OKUCIUTEIND U BEIIECTBO-BOCCTAHOBUTEID B OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUAX;

* COCTaBJIATh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIN OaNlaHC (U1l U3YYEHHBIX PEaKIINii) IO MPEIOKEHHBIM CXEMaM pPeaKIuii;

* IPOBOJIUTH JJAOOPATOPHBIE OMBITHI, TOATBEPKJAIOIINE XUMHUUECKHE CBOMHCTBA OCHOBHBIX KJIACCOB HEOPTraHUYECKUX BEIECTB;

Yuyamuiics MoJIy4uT BO3MOKHOCTh HAYYUTBHCH:



* PaMOTHO 00OpaIaThcs ¢ BEIECTBAMU B IIOBCEIHEBHOW KHU3HH;

* 0CO3HaBaTh HEOOXOAMMOCTH COOJIIOIEHHUS TPABHIT HKOJIOTUYECKU OE€30M1acHOT0 MOBEACHUS B OKpY Kalolllel MPUPOTHOM cperie;

* IOHUMAaTh CMBICI U HEOOXOIMMOCTh COOJIIOJICHHS MPEINUCAHUHN, MpenIaraeMblX B HWHCTPYKIHMSIX MO HCHOJB30BAHUIO JIEKAPCTB, CPEICTB
OBITOBOW XMUMHHU U JP.;

* MCIOJIB30BATh MPHOOPETEHHBIE KIIIOUEBbIE KOMIETEHTHOCTH IPU BBITIOJIHEHUH MCCIIEI0BATEIbCKIX MMPOEKTOB 0 U3YYEHHUIO CBOMCTB, CIIOCOOOB
MOJIy4EHUS U paclio3HABaHUs BEIIECTB;

* pa3BUBaTh KOMMYHUKAaTUBHYIO KOMIIETEHTHOCTbD, MCTIOJIB3Ys CPEACTBA YCTHOW M MMCbMEHHON KOMMYHHKALIUU TPU paboTe C TEKCTaMH y4eOHHUKA
U JIOTIOJIHUTEIBHON JTUTEPaTypOl, CIPAaBOYHBIMU TA0JIMLIAaMH, TIPOSBIISTH TOTOBHOCTh K YBaKCHHIO HHOM TOUKH 3pEHUSI IPU 00CYKIEHUU PE3yIbTaTOB
BBITIOJIHEHHON pabOTHI;

* OOBEKTHBHO OLIEHWBATh MH(POPMAIMIO O BEIIECTBAX M XUMHUYECKHX MpOIeccax, KPUTUUECKH OTHOCUTHCA K IICEBIOHAYYHOW HHQpOpMAINH,
HEZ0OPOCOBECTHOM peKiiaMe, KacarolIelcs: UCIOIb30BAHUS PA3IMYHBIX BEIIECCTB.

* 0CO3HABaTh 3HAYEHHUE TEOPETHUUECKUX 3HAHUH JIJIs MPAKTUYECKOU JIeATEIbHOCTH YEIO0BEKa;

* OIIMCBIBATh U3YUYEHHBIE OOBEKTHI KAK CUCTEMBI, IPUMEHSSI IOTUKY CUCTEMHOI'O aHaJln3a;

* IPUMEHATh 3HAHUSA O 3aKOHOMEPHOCTSIX MEPHOJUYECKON CHUCTEMbl XUMHUYECKHX JJIEMEHTOB Uil OOBSICHEHHUS W MPEABUACHUS CBOWCTB
KOHKPETHBIX BEILIECTB;

* pa3BUBaTh HHGOPMAIMOHHYIO KOMIIETEHTHOCTb IMOCPEICTBOM YIIIyOJIeHUs 3HAHUI 00 UCTOPUU CTAHOBJICHUS XUMHUYECKOW HAyKH, €€ OCHOBHBIX
MOHATHA, IEPUOANUECKOT0 3aKOHA KaK OJIHOTO M3 BAXKHEUIITNX 3aKOHOB IIPUPO/IbI, & TAKKE O COBPEMEHHBIX JIOCTHXKEHUSX HAYKU M TEXHUKHU.

* COCTABJIATH MOJIEKYJISIPHBIE U [TOJIHBIE MOHHBIE YPABHEHUS 110 COKPAILIEHHBIM HOHHBIM YPaBHEHUSIM;

* PUBOJUTH IPUMEPHI PEAKIUH, MOATBEPKAAIOIINUX CYIIECTBOBAHNE B3aUMOCBSI3H MEXIY OCHOBHBIMH KJIACCAMHU HEOPTaHUYECKUX BEIIECTB;

* IPOTHO3UPOBATH PE3YIbTATHI BO3JCHCTBUS Pa3IMUHBIX (PAKTOPOB HA N3MEHEHNE CKOPOCTH XUMHUYECKON peaKIny;

* IPOTHO3UPOBATh PE3YIbTAThI BO3CHCTBUS PA3IUUHBIX (PAKTOPOB HA CMEIIEHUE XUMHUYECKOTO PABHOBECHS.

* IPOTHO3UPOBATh XMMUYECKHE CBOWCTBA BELIECTB HA OCHOBE UX COCTaBa M CTPOCHUS;

* IPOTHO3UPOBATh CIIOCOOHOCTh BEIIECTBA IMPOSBIATh OKHCIMTEIbHbIE MM BOCCTAHOBUTENBHBIE CBOWCTBA C YYETOM CTENEHEM OKHCIEeHUs
AJIEMEHTOB, BXOJSIIUX B €0 COCTaB;

* BBISIBIIATD CYLIECTBOBAHME FEHETUUECKON B3aUMOCBS3U MEXK/y BEILIECTBAMU B PSIly: POCTOE BEIIECTBO — OKCHUJL — I'MAPOKCHUJ — COJIb;

* OPraHU30BbIBaTh, IPOBOAUTH YUEHUUYECKUE MPOEKTHI [0 UCCIET0BAHUIO CBOIMCTB BEILIECTB, MMEIOIIMX BaXXHOE MPAKTHUECKOE 3HAUCHHUE.
Dopmbl 1eATENbHOCTH: UHIUBUIyalIbHASL, TPYIIIIOBAs, KJIacCHas
Buabl fesiTeIbHOCTH: YCTHBIN ONPOC, KOHTPOJIbHBIE, Ta00paTOpHbIE U MpakTUdeckue padoTel Mo CJI, XUM. AUKTaHTHI, TECTUPOBAHUE.

COJAEP)KAHUE YYEBHOI'O KYPCA

Beenenne. O0masi xapakTepUCTHKA XMMHYECKHX )JIEMEHTOB U XuMu4yeckux peakuunid. Ilepmoguyecknii 3akon n Ilepnognyeckas cucrema
xumudecknx 3aeMenToB . U. MenaeneeBa (10 u)



XapakTepHucTUKa 3JIEMEHTa 10 €ro MosiokeHuto B [lepuonndeckoii cucreMe xumudeckux anemeHToB Jl. . Menneneesa. CBoiicTBa OKCHI0B, KUCJIOT,
OCHOBAaHMH M COJIEM B CBETE TEOPUM DSJIEKTPOJIUTHYECKOW ITUCCOLMAIMM M OKHUCICHUS-BOCCTAHOBIJICHHs. [loHsATHE O MEpeXOOHBIX 3JIEMEHTax.
AwmportepHocTh. ['eHeTnueckuil psia mepexoaHoro snementa. Ilepuonmveckuii 3akoH u Ilepmonmueckas cucrema xumuueckux snementos J[. H.
MenpeneeBa. XuMuuecKkasi OpraHu3alys )KMBOM U HEKUBOW MPUPOJIbl. XMMHUUYECKHUI COCTaB fA/1pa, MAHTUU U 36MHOW KOpPbl. XMMHUUYECKHUE IIEMEHTHI B
KJIETKaX KMBBIX OPraHU3MOB. Makpo- 1 MUKpo31eMeHThl. O000IIeHrne CBeIEHI 0 XUMUYECKUX peakiusix. Kimaccupukanyus XMMHUYECKIX Peakuuii mo
Pa3IMYHBIM MPU3HAKAM: «UUCJIO U COCTaB Pearupyrolnx U 00pa3yIoNIXcs BEUIECTB», «TEIUIOBOM 3D dexTy, «HampaBlieHUue)», «U3MEHEHHE CTEIeHeH
OKHCJICHHS 3JIEMEHTOB, 0Opa3yloIIUuX pearupyrolre BelecTBa», «(haza», «UCIHOIb30BaHUE Karaiuzaropay. [IoHATHE O CKOPOCTH XMMHUYECKOH
peakuuu. GakTopsl, BIUAIOINIKE HA CKOPOCTh XUMUUECKHUX peakiuil. Karanuzatops! u katanu3. MTHruOUTOpsl. AHTUOKCHUIAHTHI.

JdemoHcTpanmu.

Paznuunbie hopmer Tabmuie! . 1. Menneneea. Moaenu aToMOB 3J1eMEHTOB 1—3-T0 niepro10B. Moienib CTpOSHHsI 3eMHOTO I1apa (TomnepeyHbIit
pa3pe3). 3aBUCUMOCTb CKOPOCTH XUMUYECKOHW peaKMy OT IPUPOJIbl pEarupyrouux BEIECTB. 3aBUCUMOCTb CKOPOCTU XUMHUYECKOM peaKkuu OT
KOHLIEHTPALUU PEArupyroluX BEIECTB. 3aBUCUMOCTb CKOPOCTH XUMUYECKOM peaKkuu OT ILIOIIA I COPUKOCHOBEHUS PEarupyromnX BEIIeCTB
JlaGopaTopHbIe ONBITHI.

1. IlonyuyeHue ruApoKkcHia HIMHKA U UCCIIEJOBAHUE €ro CBOMCTB. 2.MoaenupoBanue noctpoeHus Ilepuonnueckoi cucTeMbl XUMHUUECKUX 3JIEMEHTOB

. U. Menneneea. 3. 3amelieHue xxene3oM Meau B pactBope cynbdara meau (II). 4. 3aBHCHMOCTH CKOPOCTH XUMHYECKON PEaKIIMH OT IIPUPOJIBI
pearupyromux BeUeCTB Ha IPUMEPE B3aUMOICHCTBUS KUCIIOT C METaJUIaMH.

5. 3aBUCUMOCTb CKOPOCTH XHUMHUUYECKOW PEaKIMK OT KOHUEHTPALUU PEarupyrommX BEeIeCTB Ha IPUMEPE B3AUMOJICHCTBHS LIUHKA C COJITHOW KMCIOTOM
Pa3IMYHON KOHLIEHTPALUH.

6. 3aBUCUMOCTb CKOPOCTH XHUMHUUYECKOW PEaKIMK OT IUIOLIAAN CONPUKOCHOBEHMS pearupyrolnx BemecTs. 7. MoaenupoBaHue «KUIISILIETO ClIosy. 8.
3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEAKIMU OT TEMIIEpaTypbl pearupyroLIuX BELIECTB Ha IpuMepe B3auMoaenctsus okcuaa meau (II) ¢ pacrtsopom
CepHOM KUCIIOTHI pa3IMyHON Temreparypsl. 9. Pasnoxxenue nepokcua Bogopoa ¢ nomolbio okcuaa mapraaua (IV) u xaranasel. 10. O6Hapyxenue
KaTaja3bl B HEKOTOPBIX MUILEBBIX MPOTYKTaX.

Tema 1. Metasubl (20 1)

ITonoxenne MeramioB B Ilepumonnueckoln cucreme xuMmuueckux sineMeHTOB JI. M. MenpeneeBa. Meramnndeckass KpUCTaUIMYECKas peElIETKa H
MeTajuIndeckas XuMudeckast cBa3b. O0ume pusnueckue cBoiictsa MetaioB. CIijiaBsl, X CBOMCTBA U 3HaU€HUE. XMMHUECKUE CBOICTBAa METAJIIOB KaK
BOCCTAaHOBHUTEJIEH, a TaK)KE€ B CBETE UX IMOJOXKEHHS B DJIEKTPOXUMHUECKOM psily HalpspkeHH MetaioB. Kopposust MetamioB U ciocoObl OOpBOBI C
Heil. Meramnel B mpupoze. O0miye crnocoObl UX MOTyYeHHUS.

OO0mas xapakTepucTHKA 1eJ0YHbIX MeTaMLI0B. MeTamisl B mpupoae. O6mue criocods! ux nonydenusa. Ctpoenne atoMoB. lllenodynsie meTanabsl —
IPOCThIE BellecTBa. BaxkHel1e coeJUHEHUS MIEeT0YHbIX METAJUIOB — OKCH/IbI, THPOKCHU/IBI U CONHU (XJIOpUIbI, KapOOHAThI, CyNb(haThl, HUTPATHI), UX
CBOIMCTBA U MPUMEHEHNE B HApOAHOM Xo3diicTBe. Kanuitnble ynoOpeHus.

O0mas xapakTepucTHKA 3JIeMEHTOB IJIaBHOM noarpynns! II rpynner.

Crpoenune aromos. lllenoyHozemenbHble METaUIbl — MPOCThIE BellecTBa. BaxHeilline coeArMHEHMs MIETOYHO3EMENbHBIX METAJIOB — OKCH/IBI,
THJIPOKCUBI U COH (XJIOPHIbI, KapOOHATHI, HUTPATHI, CYIb(athl, (hocdarel), UX CBONCTBA U MPUMEHEHUE B HAPOJAHOM XO3sIHCTBE.

AJIIOMMHUIA.

Crpoenue aroma, (u3MUecCKHe W XMMHUYECKHE CBOMCTBa MpocToro BemiecTBa. COEOMHEHUS AMIOMUHUS — OKCHJA M THAPOKCHI, UX aM(OTEpHBIN
xapakrep. Baxneimme conu anmomunus. [I[pumenenne antoMAHNS B €70 COEIUHEHN.

Keaneso.



Crpoenue aToma, GU3HUECKUE U XMMHYECKHE CBOWCTBA MPOCTOro BemecTra. | enerndeckue psubl Fet? u Fe's.
9

Baxwneimue conu xene3a. 3Ha4CHHE )KeJle3a U €ro COeAUHEHHH ISl MPUPOJIbl 1 HAPOJIHOTO XO351CTBA.

JleMoHCcTpaLUM.

OOpa3ubl HIENTOYHBIX U IIEIO0YHO3eMEeIbHBIX MeTaiioB. OOpa3ibl cruiaBoB. BzaumoseiicTBue HaTpus, JTUTHS U Kalblus ¢ BoJoW. B3aumoneicTBue
HaTpHsl U MarHus ¢ KuciaopoaoM. BzaumopeiictBue metamioB ¢ Hemerauiamu. [lomyuenne ruapokcuaos xkenesa (I11) u (II1).

JlaGopaTopHbie ONBITHI.

12. B3aumogeiicTBre pacTBOPOB KUCIIOT U coiiel ¢ MeTauiamu. 13. O3HakoMiieHHe ¢ pyaamu xenesa. 14. OkpammBaHye IJIaMEHU COJISIMU 111€J1 OYHBIX
MeTaiuioB. 15. BauMopelictBue kanbius ¢ Bojiou. 16.11oydenue ruipokcuia Kajablius U UCCIEOBAHUE €TI0 CBOMCTB.

17. IlonyyeHue TMAPOKCHAA ANIOMUHHUS M HCCIEJOBaHME ero cBoilcTB. 18. BsaumopeiictBue »xene3a ¢ coisHOM kuciortoi. 19. Ilomyuenue
ruapokcuioB xkene3a (I1) u (III) u u3yuenne ux CBOMCTB.

IIpakTukym CBoiicTBa MeTAJIOB M X COeIMHEHHU I

1. OcyuiecTBieHME NENOYKN XUMUYECKUX MPEBPALLECHUN.

2. Ilonydenue 1 CBOMCTBA COEIMHEHHUI MeTaIUIOB. 3. Perenne skcriepuMeHTalbHBIX 3a/1a4 Ha Pacrio3HaBaHKE U MOyYeHHE COSTUHEHUI METaJIOB.
Tema 3. Hemeraibl (28 4)

OOmas xapaKTepuCTHKa HEMETAIIOB: ToJjiokeHue B [leproaudeckoii cucteme xumudeckux anemeHToB J[. M. MenneneeBa, 0COOCHHOCTH CTPOCHUS
aTOMOB, 3JEKTpooTpuarensHocTh (J0) Kak Mepa «HeMeTaIndHocTH», psang D0. Kpucramimdeckoe cTpoeHHE HEMETalIOB — MPOCTHIX BEIECTB.
Annorponusi. @u3nyeckue cBOMCTBa HEMETAIIOB. OTHOCUTENIBHOCTD MOHATUN «METAILII» U «HEMETaJL».

Bonopona. Ilonoxxenue Bonopoaa B [lepuoandeckoi cucteme xumudeckux anementoB Jl. . MenneneeBa. CtpoeHue atoma v MoJieKysibl. Du3ndeckue
U XUMHUYECKHE CBOMCTBA BOAOPO/A, €r0 MOJIyYeHHE U PUMEHEHUE.

Bona.

Crpoenue mozekynsl. BogopoaHas xumuueckas cBsi3b. Ou3nueckue CBOMCTBA BOJbl. AHOM@JIWU CBOMCTB BOABL. I'mapoduibHble U THAPOGOOHBIE
BellecTBa. XUMHUYECKHE CBOMCTBA BOJbl. KpyroBopor Bonbl B mpuponae. Bonoouncrtka. Aspauust Boasl. beitoBeie ¢uinbTpbl. MuHEpaabHble BOJIBI.
JlctunnupoBaHHas BOJa, €€ MOJyUYEeHUE U IPUMEHEHHE.

O01mas XxapakTepucTHKA rajJioreHoB.

CrpoeHne atoMoB. [IpocThle BemecTBa 1 OCHOBHBIE COEJUHEHUS TaJIOT€HOB, UX CBOMCTBA.

Kpatkue cBenenus o xjope, Opome, ¢prope u iozae. [IpuMeHeHne raJoreHoB U UX COeAMHEHUH B HApOJAHOM XO3SIHCTBE.

Cepa.

CrpoeHue aToma, ajuIOTpONusi, CBOMCTBA U MpuMeHeHue pomoOuueckoit cepbl. Oxcuasl cepsl (IV) u (VI), ux nonydyenue, cBoicTBa U MPUMEHEHHUE.
CepHast KuCIIOTa U €€ COJIM, UX IPUMEHEHUE B HAPOJHOM X03s1cTBE. [IpoN3BOACTBO CEPHOM KUCIIOTBHI.

A3or.

CrpoeHne aToMa U MOJIEKYJIbI, CBOMCTBA IIPOCTOT0 BEIIECTBA. AMMHUAK, CTPOEHUE, CBOWCTBA, NIOJyuyeHUE U NpuMeHeHue. Coiu aMMOHHS, UX CBOKCTBA
u npumenenue. Okcuapl azota (1) u (IV).

A30OTHast KUCIIOTa, €e CBOMCTBAa M NMpuUMeHeHHe. HuTpaThl U HUTPHUTHI, polieMa UX COAEp>KaHHUs B CEIbCKOXO3SHCTBEHHOW MPOIYKIMU. A30THbIE
yaoOpeHus.

Dochop.

Ctpoenue aroma, aqyIOTPOMHs, CBOWCTBA Oenoro W KpacHoro ¢ocdopa, ux mnpumeHeHue. OCHOBHbIE coemuHeHus: okcun ¢ocdopa (V) u
optodochophas kucinora, pocatsl. PochopHbie ynoOpeHus.



Yraepon.
Crpoenue aTtoma, aJIOTpOmus, cBoiicTBa Momudukanmii, mpumenerue. Oxcuanl yriepona (II) m (IV), ux cBoiictBa u npumeHnenue. KapOoHatsr:
KaJIbIIMT, CO/A, MOTAIll, UX 3HAYCHHE B IPUPOC U KU3HHU YEIOBEKA.
Kpemunmii.
CrpoeHue aToMa, KpUCTAJUIMUECKUNA KpEMHHUHM, ero cBoicTBa U npumeHeHue. Oxcupa kpemHus (I1V), ero npupoansle pasHOBUIHOCTH. CHUIIMKATHI.
3HavYeHHE COEMHEHNN KPEMHHUS B )KMBOUM M HE)KUBOU mpupoje. [IoHsTHE 0 CHIMKAaTHON TPOMBIIUIEHHOCTH.
JdemoHcTpanmu.
OOpasupl rajoreHoB — IMPOCTHIX BElIeCcTB. B3auMopeiicTBue rajoreHOB ¢ HaTpHeM, C ajJlOMUHUEM. BoiTecHeHue Xjiopom OpoMa WM HOJa U3
pacTBOpOB MX coJieil. B3aumoencTBrue cepbl ¢ METaulaMu, BOJIOPOJAOM M KUCIOPOAOM. B3anmoneicTBre KOHLIEHTPUPOBAHHOM a30THOM KHUCJIOTHI C
Mezpto. [lornomenue yriieM pacTBOPEHHBIX BEIIECTB WM ra3oB. BoccraHoBieHue menu u3 ee okcuaa yriaem. OOpasibl OPUPOJHBIX COECTUHEHUI
xJjiopa, cepbl, (ocdopa, yriepoxa, kpemHus. OOpas3upl BaKHEHIIUX Ui HAPOJHOTO XO3AWCTBa Cyab(haTOB, HUTPATOB, KapOOHATOB, (ocgaToB.
OO0pasubl cTek1a, KepaMHUKH, [IEMEHTA.
JlaGopaTopHbIe ONBITHI.
20. Ilonyyenune u pacno3HaBaHue Bogopona. 21. MccnemoBaHue MOBEpXHOCTHOTO HATshKeHHsI BOAbl. 22.PacTBopeHue mepMaHraHata Kaiusl WIH
MEIHOT0 Kyrnopoca B Boze. 23. I'maparanus o6e3BoxeHHoro cynbdara meau (I1). 24. 3rotoBieHue runicoBoro oTrevyaTka.
25. O3HakoMJieHHE C KOJUIEKIHEH OBITOBBIX (UIBTPOB. 26. O3HAKOMJIIEHHE C COCTaBOM MHHEpalbHON Bojabl. 27. KayecTBeHHas peakuusi Ha
ranorenua-uoHsl. 28. [lonydenue u pacrnozHaBanue kuciaoposa. 29. I'openue cepsl Ha Bo3ayxe u B kuciopose. 30.CBoiicTBa pa3zdaBieHHOI cepHOU
kucnothl. 31. M3yuenue cBolicTB ammuaka. 32. PacniosnaBanue coseit ammonus. 33. CBolicTBa pa30aBiieHHOM a30THOM KucinoThl. 34. B3aumogeiicTBue
KOHIIEHTPUPOBAHHOMN a30THON KHUCIOTHI ¢ Meblo. 35. ['openue docdopa Ha Bozayxe u B kuciopose. 36. PacnoznaBanue docdaros. 37. ['openue yris
B kuciopoze. 38. [lonydyeHue yrojibHON KUCIOTHI U U3y4deHue ee cBOMCTB. 39. [lepexo kapOOHATOB B rUApOKapOOHATHI.
IIpakTukym 2. CBolicTBa COCANHEHHIT HEMETAJLIIOB
1. Pemenune skcnepuMeHTanbHbIX 331a4 1o TeMe«lloarpynmna kucinopoaa». 2. Pemnienne skcriepuMeHTaNbHBIX 3a1a4 1o teme «lloarpynna azota» u
«[Toarpymnma yrieponay. 3. [Tonyduenue, coOupaHue U pacro3HaBaHUE T'a30B.
Tema 5. O6001menne 3HAHUI M0 XUMUH 32 KYPC 0CHOBHOI 1m1K0J1b1(10 1)

du3nueckuil CMbICI MOPSAKOBOTO HOMEpa JIEMEHTa B MEpHOAMYECKON cucTeMe XMMuyeckux anemeHToB J[.M. MeHneneeBa, Homepa nepuona u
rpynnbl. 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB 3JIEMEHTOB U X COEIMHEHUH. 3HaueHne epuoINYECKOro 3aKOHa.

THUMBl XUMUUYECKUX CBSI3€H M TUTIBI KPUCTAJUIMYECKUX PEIIeTOK. B3anMOCBSI3b CTPOEHUS 1 CBOWCTB BEIIECTB.

Krnaccugukanys BenecTs 1no pa3inyHbIM IpU3HAKaM.

[TpocTeie u cnokHBIE BemecTBa. MeTalibsl 1 HeMeTaubl. [ eHeThuueckue psapl MeTania, HeMeTalula v mepexoqHoro Merasia. OKCUIbI, THAPOKCH I

Y COJIM: COCTaB, Kiaccudukanus u oomme cBoiicTBa B cBeTe TO/] u mpencraBieHnii o mpolieccax OKUCICHUS-BOCCTAHOBIICHUSI.

TEMATHYECKOE INTAHUPOBAHHUE

Ne Hanmenosa [Inanupyemsle IpeAMETHBIE PE3YIIbTATI Bcero IT/p K/p
TEMBI HUE TEMBI 4acoB
BBenenune. |Yuammiics HayuuThbCA: 10 1
Obmas MCIIOJIB30BATh MTPU XAPAKTEPUCTHUKE NPEBPAIECHNUN BEIIECTB MOHATHS: «XUMUYECKasl PEaKLIHsI»,




XapaKTEePUC |[KPEAKINH COSAMHECHUS, «PEAKIINH PA3TIOKEHUN), «PEaKIIUU 00MEHay, «PEaKIUy 3aMeIICHHS,
THKA «peaKIuu HEUTpaIU3aIun», «IK30TEPMUUYECKHUE PEAKITHNY, «IHIOTEPMUIECCKHE PEAKIIUN,
XUMHYECKH |[«OOpPATHMBIE pEeaKIUNy, KHEOOPATUMBIE PEaKIIUN», «OKHCIUTEIIBHO-BOCCTAHOBUTEIBHBIE
X pEaKINm», «FOMOTEHHBIE PEAKITUNY, «TC€TEPOTCHHBIC PEAKIINI, «KaTATUTHICCKUE PEAKITUN,
JJIEMEHTOB  |KHEKATATUTUYECKUE PEAKIIHHY, «TETUIOBOM A((HEKT XUMUIECKOU PEAKITHI, «CKOPOCTh
u XUMHUYECKON PEaKIIUN», «KaTaIn3aTop»;
XUMHUYECKH [XapaKTePU30BaTh XUMHUECKUE JIEMEHThI |—3-T0 MEPHOIOB M0 MX MOJOKEHUIO B
x peakuuii. [[lepuogmyeckoii cucteMe xumudeckux 3neMeHToB . M. MenaeneeBa: XMMUYECKUH 3HAK,
[lepuoanue [MOpsAAKOBBIA HOMED, IEPUOJ, TPYIITA, OATPYIIA, OTHOCUTENIbHAS aTOMHAs Macca, CTPOCHHE
CKHI 3aKOH [aToMa (3apsj sSApa, YKCIIO TPOTOHOB M HEHTPOHOB B SAPE, 00IIEe YUCIIO AIEKTPOHOB,
i pacrpeaeneHue 3JIEKTPOHOB TI0 AIEKTPOHHBIM CJIOSIM, TIPOCTOE BEIIECTBO, GopMyia, Ha3BAaHUE
[leprioguye M TUM BBICIIETO OKCHJIA U TUIPOKCUIA, IETYYETr0 BOJIOPOJAHOTO COSTUHEHHS (IS
cKas HEMETAaJJIOB));
cucTeMa XapaKTEPU30BaTh O0IIHNE XUMHUYCCKHUE CBOMCTBA aM(POTEPHBIX OKCHJIOB U THIPOKCHJIOB;
XUMHUYECKH [[IPUBOJHUTH IIPUMEPHI PEAKIIUH, IIOATBEPKTAOIINX XUMUICCKUE CBOMCTBA aM(OTEPHBIX
X OKCHJIOB ¥ THJIPOKCHUJIOB;
3JIEMEHTOB |1aBaTh XapAaKTEPUCTUKY XUMUUYECKUX PEAKIIUN 10 YUCITY U COCTABY UCXOJIHBIX BEIIECTB U
. . [POIYKTOB PEAKIUU; TEIIIOBOMY 3(h(PeKTy; HapaBICHUIO MPOTEKAHUS PEAKIIUN; H3MEHEHUIO
MenpeneeB [CTeNEHE OKUCICHUS JIEMEHTOB; arperaTHOMY COCTOSIHHIO UCXOJIHBIX BEIIECTB; YYaCTHIO
a KaTaJIn3aTopa;
OOBACHSTH M PUBOJIUTH TPUMEPHI BIUSHUSI HEKOTOPBIX (DaKTOPOB (TIPUPOIA PEArHPYIOLIUX
BEILIECTB, KOHIIEHTPALIUs BEIIECTB, JJaBJICHUE, TEMIIEpaTypa, KaTaau3aTop, IOBEPXHOCTb
COTMPUKOCHOBEHHS PEarupyroIINX BEIIeCTB) Ha CKOPOCTh XUMHUECKUX PEAKIU;
HaO0II0/1aTh U OMUCHIBATh YPABHEHUS PEAKIUil MEKy BEUIECTBAMH C ITOMOIIBIO0 €CTECTBEHHOTO
(PYCCKOTO U POJTHOTO) SI3bIKA U SI3bIKA XUMHH;
MIPOBOAMTH OMBITHI, MOATBEPKIAIOIINE XUMUYECKUE CBOKWCTBA aM(OTEPHBIX OKCHIOB U
TUAPOKCHJIOB; 3aBUCUMOCTh CKOPOCTH XUMUUYECKON PEaKIIMK OT PAa3IMYHBIX (PaKTOPOB
(mpupoaa pearupyroIux BEIIeCTB, KOHIICHTPAIUs BEIIECTB, JaBlIeHUE, TeMIIepaTypa,
KaTaJIn3aTop, TOBEPXHOCTh COMPUKOCHOBEHHS PEarupyIOIINX BEIIECTB).
MeTaist Yuawuscs nayuumocs: 20

HCIOJIb30BATh MPH XaPAKTEPUCTUKE METAIJIOB U UX COCIMHEHUM MTOHATHS: «METAIUIIBDY, «PSL
AKTHBHOCTH METAJIJIOBY, «IIISIIOYHBIC METAIIIBIY, «IIEI0YHO3EMEIIbHBIC METAJIIIEI,
HCIOJIb30BATh UX IPU XapaKTEPUCTUKE METAJUIOB; JAaBATh XapAKTEPUCTUKY XUMUYECKUX
AJIEMEHTOB-METAIIOB (IIETOYHBIX METAIUIOB, MAarHUS, KaJIbIMs, ATIOMAHUSA, Keje3a) 10 X
noJjoxxeHuro B Ilepuoauueckoii cucreMe xumuaeckux 3neMenToB 1. 1. Menneneesa

(XMMHYecKuil 3HaK, NOPSAKOBBIA HOMEp, EPUO/I, TPYIINA, MOATPYIINa, OTHOCUTEIbHAs




aTOMHasi Macca, CTPOCHHUE aToMa (3aps] sIpa, YUCIO0 MPOTOHOB M HEUTPOHOB B sizipe, o0IIee
YHCIIO 3JIEKTPOHOB, pAaCHpeIesIEHNE JIEKTPOHOB IO 3JIEKTPOHHBIM CJI0SIM), IIPOCTOE
BEIIECTBO, (hopMyJia, Ha3BaHUE U THII BBICIIETO OKCH/IA M THAPOKCUIA);

Ha3bIBaTh COCIMHEHHS METAJNIOB M COCTABIIATH UX (POPMYIIBI [10 HA3BAHUIO;
XapaKkTepu30BaTh CTPOCHUE, 001IHe (PrU3nUecKre U XUMUYECKHUE CBOMCTBA MTPOCTHIX BEIECTB-
METaJJIOB;

OOBSICHATH 3aBUCHMOCTH CBOMCTB (MJIH MPEJICKA3bIBAaTh CBOMCTBA) XUMHUYECKUX HJIEMEHTOB-
METaJJIOB (paJinyc, METANINYECKUE CBOWCTBA JIEMEHTOB, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
CBOWCTBA AJIEMEHTOB) M 00pa3yeMBbIX MU COSTMHEHUH (KUCIOTHO-OCHOBHEIE CBOMCTBA
BBICIIIMX OKCHJIOB M TUAPOKCUIOB, OKUCIUTEIHHO-BOCCTAHOBUTEIbHbBIE CBOMCTBA) OT
nosioxkeHus B [lepuoandeckoii cucreme xumuueckux anemenTos . . Menpeneesa;
OIHCHIBAThH OOIINE XMMHUECKHE CBOMCTBA METAJNIOB C IIOMOIIIbIO €CTECTBEHHOTO (PYCCKOTO
WM POJIHOTO) SA3bIKA U S3bIKAa XUMMUH;

COCTaBJISITh MOJIEKYJISIPHBIC YPABHEHUS PEAKIINil, XapaKTePU3YIOIINX XUMUYECKUE CBOMCTBA
METAJIJIOB U UX COEAMHEHUH, a TAK)KE AIEKTPOHHbIE YPaBHEHUS MPOLIECCOB OKUCIIEHHUS-
BOCCTAHOBJICHHS;

YpaBHEHHUSI AIEKTPOIUTUYECKON TUCCOLMALIMN; MOJIEKYJIIPHBIE, TIOJHBIE U COKpAIIICHHbIE
HMOHHBIC YPaBHEHHS PEaKLUi ¢ y4acTUEM DJIEKTPOJIUTOB;

YCTaHABJIMBATh IPUUMHHO-CJIEICTBEHHBIE CBSI3U MEXy CTPOCHUEM aTOMa, XUMUYECKOU
CBSI3bI0, TUIIOM KPHCTAJUIMYECKOHN PEIIeTKH METANIOB M UX COSAMHEHH, UX 00IUMU
(U3MYECKUMHU U XUMUYECKUMU CBOWCTBAMU;

OIHMCHIBATh XUMUYECKUE CBOMCTBA IIEJIOYHBIX U IET0YHO3EMEIBHBIX METAIIIIOB, & TAKXKE
TIOMHUHMS U KeJle3a U UX COSAMHEHUN C IOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO WJIK POJHOIO)
SI3bIKA U A3bIKA XUMUH;

BBITIOJIHATh, HAOIIOAATh U OMUCHIBATh XUMUYECKHI SKCIIEPUMEHT 10 paclo3HABAHUIO
BAKHEHIINX KATHOHOB METAJIJIOB, TMIPOKCUI-HOHOB;

AKCIIEPUMEHTAJILHO UCCIIEI0BaTh CBOMCTBA METAJIJIOB U UX COEIMHEHUH, peliaTh
9KCIIEPUMEHTAJIbHBIE 3aJ]a4H 110 TeMe «MeTaby;

OTHCHIBATh XUMUYECKUI 3KCIIEPUMEHT C ITOMOIIBIO0 €CTECTBEHHOI'O (PYCCKOTO MU POJIHOTIO)
SI3BIKA U S3bIKA XUMUM;

MIPOBOAUTH PacUeThl M0 XUMUYECKUM (POpMYJIaM U YPaBHEHHSIM peaklnii, MPOTEKAIOIINX C
y4acTHEM METAJUIOB U UX COCIUHEHUM.

oOparmiaThcs ¢ JIabopaTOpHBIM 00O0PYAOBAaHNEM M HArpeBaTEIbHBIMU TPHOOPaAMH B
COOTBETCTBHUH C MPABUIIAMHU TEXHUKH O€30MaCHOCTH;

Ha0JI0AaTh 32 CBOMCTBAMU METAJUIOB U UX COCTUHEHUHN U SABJICHUSIMH, POUCXOASIIMMHU C
HUMU;




Hewmetaibl

Yuawusca nayuumocs:

HCIIO0JIb30BATh MIPU XAPAKTEPUCTUKE METAIUIOB U UX COCUHEHUN MTOHATHUS: «HEMETAIIBIY,
«TAJIOTEHBIY», «aJUIOTPOITHBIE BUAOU3MEHEHUS, <GKECTKOCTH BOBDY, KBPEMEHHAs ’KECTKOCTh
BOJIbI», «IIOCTOSIHHASI )KECTKOCTh BOJIBI», «O0IIast 3KECTKOCTb BOJIBI;

JIaBaTh XapaKTEPUCTUKY XUMHUYECKUX 3JIEMEHTOB-HEMETAIOB (BOAOPO/Ia, FAJIOTEHOB,
KHCIIOpOJIa, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHHUS ) IO UX MOJIOKEHHUIO B
[lepuoanueckoii cucreme xuMmuueckux aemeHToB . 1. MenpeneeBa (XUMUUYECKH 3HAK,
MOPSIAKOBBIN HOMEp, IEPUOJ, TPYIINA, MOATPYIINA, OTHOCUTEIbHAS aTOMHAs Macca, CTpPOCHUE
aToMa (3apsi Sapa, YUCI0 MPOTOHOB U HEUTPOHOB B sApE, 0OIIEE YUCIIO SJIEKTPOHOB,
pacnpeziesieHue 3JIeKTPOHOB 0 AIEKTPOHHBIM CJIOSIM), IPOCTOE BELIECTBO, (hopmya,
HA3BaHME W THUI BBICIIETO OKCHJIA M THAPOKCUAA, (hOpMYJIa U XapaKTep JETYIero
BOJOPOJTHOTO COEIMHEHUS);

Ha3bIBaTh COCIMHCHISI HEMETAJJIOB H COCTABIIATh UX (POPMYIIBI IO HA3BAHHMIO;
XapaKTepu30BaTh CTPOCHUE, O0IIHe (HHU3HMUECKHe U XUMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB-
HEMETAJIOB;

OOBSCHSTH 3aBUCUMOCTD CBOMCTB (MJIM MPEACKa3bIBaTh CBOWCTBA) XUMUYECKUX ITIEMEHTOB-
HEMETAJUIOB (panyc, HEMETAUTMYECKUE CBOMCTBA AJIEMEHTOB, OKHCIUTEIIBHO-
BOCCTaHOBUTEJIbHBIE CBOMCTBA AJIEMEHTOB) U 00pa3yeMbIX UMH COEIMHEHUN (KHUCIOTHO-
OCHOBHBIE CBOMCTBA BBICIIMX OKCUJOB U TUAPOKCUIOB, JETYYHX BOJOPOAHBIX COCTUHEHUH,
OKHUCJIUTEIHHO-BOCCTAHOBUTENIBHBIE CBOMCTBA) OT MoJokeHus B [lepuoanueckoii cucreme
xuMudeckux ayemeHToB /1. Y. Meneneena;

OIHCHIBAThH O0IINE XMMHUYECKHE CBOMCTBA HEMETAIIIOB C MOMOIIBIO0 €CTECTBEHHOTO (PYCCKOTO
WJTU POJTHOTO) SI3bIKA U SI3bIKA XUMHH;

COCTaBJIATh MOJIEKYJISIPHBIE YPABHEHHUS PEAKLIMM, XapAKTEPU3YIOLIUX XUMUYECKUE CBOKUCTBA
HEMETAJIOB U UX COCIMHEHUM, a TAKKE AIEKTPOHHbBIE YPABHEHUS MTPOLECCOB OKUCIICHHUS -
BOCCTAHOBJIEHUS;

YPaBHEHUS JIEKTPOJUTHUECKON JUCCOLUALIMU; MOJIEKYJIISIPHBIE, ITOJTHBIE U COKPAILICHHBIE
VOHHBIEC YPAaBHEHUS PEAKLMI C y4aCTUEM DJIEKTPOJIUTOB;

YCTaHABJIMBATh NPUUYMHHO-CIEACTBEHHBIE CBA3U MEXKIY CTPOEHHUEM aTOMa, XUMUYECKOMN
CBSI3bI0, TUTIOM KPHUCTAJUIMYECKOW PEIIETKH HEMETAIIIOB U UX COSAMHEHUMN, X OOITUMU
(GUBUIECKUMU U XUMUYECKUMH CBOMCTBAMU;

OTHCHIBATh XUMUYECKUE CBOMCTBA BOJIOPOA, TAIOTEHOB, KUCIOPOa, Cepbl, a30Ta, hocdopa,
rpaduTta, aiMasza, KpeMHHUS U UX COSTUHEHUN C TTIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WU
POJIHOTO) s3BIKA U S3bIKA XUMHH,

OTHCHIBATH CIIOCOOBI YCTPaHEHUS )KECTKOCTHU BOJIbI U BHITIOTHATH COOTBETCTBYIOIIUN UM
XUMHYECKUI SKCTIEPUMEHT;

BBITIONTHSITh, HAOMIOAATh U ONMKCHIBATH XUMUYECKUI SKCTIEPUMEHT 110 PACIIO3HABAHUIO HOHOB
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BOJIOPOJIa M aMMOHUS, cynb(dat-, kKapOoHaT-, CUIIMKat-, hocdar-, xopua-, OpoMua-, HOAUI-
MOHOB;

HKCIEPUMEHTAIBHO HCCIIEJOBATh CBOMCTBA METAJIIIOB U X COEIMHEHHI, PeIIaTh
SKCIIEpUMEHTANbHBIE 3a/1a4H 110 TeMe «Hemeramibiy;

OIMCHIBATh XUMHUYECKUH IKCIIEPUMEHT C TOMOILBIO0 €CTECTBEHHOTO (PYCCKOTO MIIM POIAHOTO)
SI3bIKA U SI3bIKA XUMHH;

MPOBOAUTH PACYEThI 10 XUMHYECKAM (POPMYJIaM M YPaBHEHUSIM PEaKIUii, TPOTCKAOIIHX C
y4JacTHEM HEMETAJUIOB U MX COCTUHEHHM.

oOparathcs ¢ 1a00paTopHBIM 000PYIOBAaHUEM M HATPEBATEIHLHBIMU TPHOOPAMU B
COOTBETCTBUH C IPaBUIAMHU TEXHUKHU OE30MaCHOCTH;

HaOII0AaTh 32 CBOMCTBAMH HEMETAJIOB U MX COCAMHEHUH U SBJICHUSMH, TPOUCXOISAIIMMU C
HUMH;

OIMCHIBATH XUMHUYECKUH SKCIIEPUMEHT C TOMOIIBIO0 €CTECTBEHHOTO (PYCCKOTO MIIM POIAHOTO)
SI3bIKA U SI3bIKA XUMHH;

JIeTIaTh BBIBOJIBI TI0 PE3YJIbTAaTaM MPOBEACHHOTO YKCIIEPUMEHTA.

O06006meHN Yyawusca nayuumocsa Ha3piBaTh 00IIME XUMHUYECKHE CBONCTBA, XapaKTepHBIE IS TPYIIIT 9
€ 3HAaHHUH 3a | OKCHJOB: KMCIOTHEIX, OCHOBHBIX;
Kypc * Ha3bIBaTh OOIIME XUMUYCCKHUE CBOMCTBA, XapaKTEPHBIC IS KaXKI0T0 U3 KJIACCOB
OCHOBHOI HEOPraHWYECKUX BEILECTB: KUCIOT, OCHOBaHUM, COJIEH;
IIKOJIBI * IIPUBOJIUTH MTPUMEPHI PEAKIIHHA, TOATBEPIKIAIOIINX XUMUICCKHUE CBOMCTBA
HEOPraHWYECKUX BEIECTB: OKCHJIOB, KUCIIOT, OCHOBAHUM U COJIEH;
* OINPEAEIIATh BEMIECTBO-OKUCINUTEINb U BELIECTBO-BOCCTAHOBUTEND B OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIHSIX;
* COCTaBJIATh OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIN OallaHC ([J1s1 U3yYEHHBIX pEeaKlinii) 1o
MPEAJIOKEHHBIM CXEMaM PEaKIIHil;
* IIPOBOUTH JTAOOPATOPHBIEC OMBITHI, TOATBEPKIAIONINE XUMUIECKHIE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPTraHUYECKHUX BEILIECTB;
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KAJIEHAAPHO-TEMATHYECKOE INTAHUPOBAHHUE

Ne Jlara (Pa3znen) Tema ypoka
ypoka
ITo dakr
TJIAHY
1. 01.09 1 4yers. | [ToBTOpEeHNE OCHOBHBIX BONMPOCOB Kypca 8 Kkjacca u BBeJieHHe B Kypc 9 kiacca (10 4.)
XapakTeprucTUKa XUMHUYECKOT0 DJIEMEHTa Ha OCHOBAHHH €r0 MoJIokeHus B [lepuoandeckoit cucreme.
2. 06.09 CBoliicTBa OKCHAOB, KUCIIOT, OCHOBAaHHI U COJICH.
3. 08.09 AmboTepHbIe OKCHJIBI U THIPOKCHIBI
4, 13.09. [Tepuoanueckas cuctema /. 1. MeneneeBa B cBeTe y4eHHS O CTPOSHUH aToMa
S. 15.09 XYMHYecKasi OpraHu3alys XUBOHM U HEKUBOW IPUPOIbI
6. 20.09 Knaccugukaius XuMHIECKUX peakinii.
7. 22.09 [ToHsiTHE O CKOPOCTH XMMUYECKOMN peakiuu
8. 27.09 Karanuzatopsr
9. 29.09 O0001Ienne U cucTeMaTH3alns 3HaHUH 110 TeMe «BBeneHue»
10. 04.10 KonTpoJsbHnas paboraNel no reme «BBenenue»
11. 06.10 Tema: «Mertamabpy (18 yac.) Meramibl. @usznueckue cBoiicTBa MeTauioB. CIuiaBbl
12. 11.10 XVMMHYECKUE CBOWCTBA METAJIJIOB
13. 13.10 Metansl B ipupoae. O61uime cnocoObl MX NOJyYEHUs
14. 18.10 Pemienue 3a/1a4 ¢ NOHATHEM MACCO8As 001 8b1X00A NPOOYKMA
15. 20.10 [TonsiTHE O KOPPO3UU METAJIIOB
16. 25.10 [{enounple MeTasuIbl: 001Iast XapaKTEPUCTUKA
17. 27.10 | 2yerB | CoenvHEHUs MIETOYHBIX METAIIOB
18. 08.11 [I{e0uHO3eMeNbHBIC METAJUTBI: 00IIast XapaKTePUCTHKA
19. 10.11 CoeMHeHus ET0YHO3EMENbHBIX METAJIJIOB
20. 15.11 AJIOMUHUH, €70 CBOMCTBA, NOJTYYEHHE U NTPUMEHEHUE
21. 17.11 CoenrHeHNns aTIOMUAHHUS.
22. 22.11 IIpakTyeckas padora Nel
OCyIecTBICHHE MEMOYKH XUMHUYECKHX TIPEBPaAIICHHIA
23. 24.11 2Keneso u ero corictBa. Haxoxaenne B mpupoe.




24, 29.11 CoeHenus xenes3a +2,+3. lenetnueckue psagsl Fe 2 u Fe *3,
25. 01.12 IIpakTuyeckasi pa6ora Ne2
IlonydeHue u CBOMCTBA COCTMHEHUI METAJIIIOB
26. 06.12 IIpakTuyeckasi pa6ora Ne3
DKCcIepUMEHTAIbHBIE 33/1a4M IO PACMIO3HABAHUIO U IOJTYYEHHUIO COSTMHEHHI METAJUIOB
27. 08.12 O060061eHrEe 3HaHUN 10 TeMe «MeTaJuTbI»
28. 13.12 KontpoabHas padora Ne2
1o TeMe «MeTaJutb»
29. 15.12 Tema: «Hemeraaby (28 yac.)OOmias xapakTeprCTHKa HEMETALIOB
30. 20.12 CBOICTBa HEMETAJIOB, CITOCOOBI MX MOJTYYCHUS
31. 22.12 Bonopon
32. 27.12 ["aytorensl: 0011 XapaKTePUCTUKA
33. 29.12 CoeMHeHus rajJoreHOB
34. 10.01 Kucnopon
35. 12.01 IIpakTuyeckasi pa6ora Ne4
Pemenue 3ama4 no teme «lloarpymnmna xucimopoga»
36. 17.01 Cepa
37. 19.01 CoennHeHus cepbl
38. 24.01 CepHas KUCJIOTa KaK 3JIEKTPOJIUT U €€ COJIH
39. 26.01 Cepnas kucnota. IlonmydeHue u npuMeHEeHHE.
40. 31.01 A3zor
41. 02.02 Ammuak. Conu aMMOHUS
42. 07.02 Oxkcuppl a3ota
43. 09.02 A30THas KACJIO0Ta KaK JIEKTPOJINT, €€ IPUMEHEHHE
44, 14.02 A30THas KHCIIOTA KaK OKUCIIUTENh, €€ TOJyYeHHE
45. 16.02 Docdop. Coeaunenus pocdopa.
46. 21.02 Yrnepon
47. 28.02 Okcuasl yriaepoaa
48. 02.03 YroJibHast KUCHOTA U €€ COJIN.
49. 07.03 IMpakTnyeckas padora NeS
Pemenue 3amay mo teme «lloarpynma a3ora u yruepoja»
50. 09.03 Kpemunii
51. 14.03 CoeMHeHUs KpeMHUs
52. 16.03 Pemnenne 3a1a4 Ha MACCOBBIN BBIXOJI MTPOTYKTA
53. 30.03 CunukartHasi IpOMBIIUIEHHOCTh
o4, 04.04 IIpakTHyeckas padora Ne6




[Tonmyuenue, cobupaHue U pacro3HaBaHUE ra3oB

55. 06.04 0O000menue 1o reme «Hemeramwib

56. 11.04 KonTpoubsnas pabora Ne3 o reme «Hemeramiby

57. 13.04 Tema: «O600IeHHe 3HAHMIT 10 XHMHUH 32 Kypc 0CHOBHOIT mikoab» (11 yac.) [Tepuoguaeckas cucrema 1. U.
MenpeneeBa v CTpOEHUsI aToMa

58. 18.04 DneKTpooTpuliaTeabHOCTh. CTeneHb okucieHus. CTpoeHne BelecTBa

59. 20.04 Knaccudukanmst XaMUIeCcKuX peakiui

60. 25.04 CKOPOCTh XMMUYECKHX PEaKIUil

61. 27.04 Juccornmanus 21eKTpoanuToB. MIoHHBIC ypaBHEHHS PEaKIui

62. 02.05 OKHUCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIINU

63. 04.05 Heoprannueckue BemniecTBa, X HOMEHKJIATYpa U KJIaCCH(PUKAIIHS

64. 11.05 [Tepuoauueckast cucrema xuM. aieMenToB JI.1. MenneneeBa

65. 16.05 KonTpoabnas pa6ora Ned «O6001meHne 3HaHUH 0 XUMHAH 32 KYPC OCHOBHOM IIKOJIBD)

66. 18.05 XuUMHYECKasi OpraHu3aIys >KMBOH MPUPOJIbI

67. 23.05 XuUMHs ¥ 3HAYCHUE B KU3HU YEJIOBEKA

68.




