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AHHOTAIUA

IIpeamer Xumus

Kiacc 9

KoJsinuecTBO 4acoB 68\2 4 B Hexe 10
YueOHBbIi rog 2023-2024

CocTaBuTeIb

Yuureasb /laBpiioBa Bajentnna CBATOCIaBOBHA.

HopmaruBHas 6a3a

Hacrosmas pabouas mporpamMma mo XMMHU JUIsi OCHOBHOWM  00I1eoOpazoBaTenbHON MIKOJBI (8 — 9 Kiacchl)
COCTaBJIEHA HAa OCHOBE:!

- Pabouas mporpamma y4yeOHOro mnpenMmera «xuMus» s 9 kiacca paspaboraHa Ha ocHoBe DenepaabHOTO
l'ocymapcTBeHHOTO cTaHAapTa OCHOBHOrO 00miero oOpa3oBaHUs, YTBEPXKIEHHOTO MpHKa3oM MUHHCTEpCTBa
obpazoBanus PO Nel8870t 17.12.2010r

- IlpumepHOli mporpamMMbl OCHOBHOTO 0OmIIero 0oOpa3oBaHHMs MO XUMUU (0a30BbI YpPOBEHb) M aBTOPCKOM
nporpamMmbl O.C. T'abpuensna (I'abpuensn O.C. nporpamma kypca xumun g 8-11 kimaccoB 001eodpa3oBaTeIbHBIX
yapexnenuit M: JIpoda,2010r).

- Yue6Horo miiana MOY Jlynaesckoii OOIII. Ha 2022— 2023y4e6Hblii rojt

YMK

1. T'abpuensn O.C. [Iporpamma kypca xumun it 8-11 kiaccoB 00ieodbpa3zoBarenbHbIX yupexaeHuit. — M.: JIpoda;

2. I'abpuensan O.C. Xumus: 9 knacc : yueOHUK 1 0011e00pa3oBaTeNbHbIX yupexaeHuid. — M.: [Ipoda.

- 0ONOIHUMeENbHAS Tumepamypa

1. I'a6puensa O.C. Uzydaem xumuto B 9 ki.: nuaakrudeckue marepuansl / O.C. I'aGpuensn, T.B. CmupnoBa. — M.:
bk mroc

2. Xumusi: 9 Kiacc: KOHTPOJbHBIE U MpoBepouHble paboThl k yuebHuky O.C. IN'abpuensna «Xumus. 9 xmacey / O.C.
labpuensu, I1.H. Bepeskun, A.A. Ymakosa u 1ip. — M. : JIpoda;

3. I'abpuensu O.C., Buckoboitnukosa H.II., SmykoBa A.B. HacronbHast kHura yunrens. Xumus. 9 ki1.: Meroaudeckoe
nocobue. — M.: [Ipoda;

4. I'abpuensan O.C., PynoB H.H., TonkynoB B.. Xumuueckuii skcriepuMeHT B mikode. 9 kinacc. — M.: JIpoga

5. Anxumuk (http://www.alhimik.ru/) - oauH u3 Iy4ymmXx calTOB pPYCCKOSI3bIYHOTO XuMudeckoro WHTepHeTa
OpPHEHTUPOBAHHBIN HA YUUTENS U yUCHHKA, IPEnoaBaTesst U CTyACHTa.




IMosicHuTeIbHAA 3aNIMCKA K padoueii mporpammMe Kypca «Xumus» 9 Kiacc

[IporpaMmma kypca «XuUMHUU» IOCTpPOCHAa HAa OCHOBE CIHUPAJIBHON MOJENH, MpeaycMaTpUBalollell IOCTENEHHOE pa3BUTHE U YIIIyOJieHUe

TCOPCTUICCKUX HpGI[CTaBJIeHI/If/'I npu JIMHEHTHOM 03HAKOMJICHHHU C OMITUPUYICCKHUM MATCPUATIOM.

B npeamMeTax CCTCCTBCHHO-MATCMATUUYCCKOI0 IHMKJIa BCAYIIYIO pPOJIb HUIpacT IMO3HABATCIbHAA JCATCIBHOCTL H COOTBCTCTBYIOLIUC en

IIO3HABaTCJIbHBIC y‘-I€6HI)Ie Ilel\/JICTBI/ISI. B cBsI3m ¢ 5TUM OCHOBHBIMH meJIsAMH oﬁyqe}mﬂ XHMHH B OCHOBHOM IIIKOJIE SIBIISTFOTCS:

1) dopmupoBanue y 00yyaromuxcs yMEHUs BUIETh U IOHUMATh LIEHHOCTh 00pa30BaHusl, 3HAUMMOCTb XMMHUYECKOTI'0 3HAHUS [UIs KaX/10T0 YesloBeKa
HE3aBUCHMO OT €ro MpoeCcCHOHATIBHOMN AEATEIbHOCTH; YMEHHS Pa3jindarh (GakThl U OLIEHKH, CPABHUBATh OLICHOYHBIE BBIBObI, BUJIETh UX CBA3B C
KPUTEPHUSIMU OLIEHOK U CBSI3b KPUTEPHEB C OIPECIIEHHON CUCTEMOH 1IeHHOCTel, (hOpMyIMpoBaTh U 0OOCHOBBIBaTh COOCTBEHHYIO MO3ULHIO;

2) dbopmupoBaHKE Yy 00yUYarOIINUXCS LEIOCTHOTO MPECTABICHHSI O MUPE U POJIM XUMHUH B CO3/IaHUU COBPEMEHHOMN €CTECTBEHHO-HAYYHOW KapTUHBI
MUpa; YMEHUS OOBICHATh OOBEKTHI U MPOLIECCH] OKPYIKAIOLIEH 1eHCTBUTENBHOCTH — MPUPOJIHON, COLIUAIBHON, KYJIbTYPHOM, TEXHUUECKOH Cpepbl,
UCIIONB3Ys IJI 9TOT0 XUMHWYECKHUE 3HAHUS,

3) npuobpereHre 00y4yaroIUMHUCS ONbITa pa3HOOOPa3HON AEATEIbHOCTH, TO3HAHUS U CAaMOIIO3HAHMST; KJIFOUEBBIX HABBIKOB (KJIFOUEBBIX
KOMITETEHTHOCTEH ), UMEIOIINX YHUBEPCAIbHOE 3HAUEHHE JUIS Pa3IMYHbIX BUJOB JEATEIBHOCTH: PEHICHUs TPo0IeM, PUHSTHS PEeIIeHUH, IOUCKa,
aHayin3a 1 00paboTKH MHPOpPMAIIMU, KOMMYHHUKAaTUBHBIX HaBBIKOB, HABBIKOB U3MEPEHUI, COTPYTHUYECTBA, OE30M1aCHOT0 OOpAaIEHHS C BEILIECTBAMHU B
IIOBCEHEBHOM KU3HHU.

3agayamu u3ydeHus y4eOHOro npeamera « XuMus» B 9 Kitacce sBISIFOTCS:

ydeOHble: GOpMUPOBAHNE CUCTEMbl XUMUYECKUX 3HAHUM KaK KOMIIOHEHTAa €CTECTBEHHOHAYYHON KapTHUHbBI MUPA;

pa3sBHUBalOlMe: pA3BUTHE JIMYHOCTU OOYYAIOIIMXCS, UX HHTEJUIEKTYalbHOE M HPABCTBEHHOE COBEPIIEHCTBOBaHME, (OPMUPOBAHUE Y HUX

TYMaHHUCTUYCCKUX OTHOIIIEHHH U DKOJIOTHYSCKHU I_ICJ'ICCOO6p33HOFO IIOBCACHUA B GBITy nB prl[OBOﬁ ACATCIIBHOCTH,



BOCIIUTATEIbHBIE: (DOpMHUpPOBaHKE yMEHHiIl Oe30macHOro oOpalieHHs C BEIIECTBAMH, HCIOJNB3YEMbIMH B TIOBCEIHEBHOW JKM3HH; BBIpaOOTKa
MOHUMAaHMsI OOIIECTBEHHOW MOTPEOHOCTH B PAa3BUTUU XMMHH, a TaKKe (OPMHPOBAHME OTHOIICHHS K XMMHMU Kak K BO3MOXKHOM oOmactu Oynmymieit
MPAaKTUYECKOH JIESTETbHOCTH.

MecTo y4eOHOTr0 npeaMeTa B y4eOHOM IIaHe
B coorBercTBUM ¢ y4eOHBIM IUIAHOM Ha H3y4eHHE XMMHUHM B 9 Kiacce OTBOAMTCSA 2 4Yaca B HeAENto, 68 4acoB B roj, Mpd HOPMATUBHOU
MPOJIOIDKUTEIHLHOCTH Yu4eOHOTO rofa 34 yueOHbIX Helelb.
C yqéTOM HEN30EKHBIX IMOTCPb y‘I€6HOFO BPEMCHH, BBI3BIBACMBIX PA3JIMYHBIMU 00BEKTUBHBIMH IpUuYnuHaMH, a TaKXC HCO6XOIII/IMOCTI/I BBIJACJICHUSA
JOTIOJTHUTEIHHOTO BPEMEHU Ha M3Y4YE€HHUE OTIEIIbHBIX BOIPOCOB Kypca XMMHH IPOTPAMMON MPETyCMOTPEH OOIBIION 00bEM pe3epBHOTO BpeMEHH -6
YacoB.

[Iporpammon npexyCMOTPEHO IIPOBEACHUE:
KOHTPOJIBHBIX pa0oT — 4,
IPAKTUYECKUX paboT — 6 4acoB.
Cpok peanu3zaly IporpaMMbl — OAMH y4EOHBIH TO.
TemaTn4yeckuil njian

Pasznen KoauuecTBO YacoB
1. Beenenune. OOmias XapakTepUCTHKAa XHMHUYECKUX 3JIEMEHTOB M XUMHYeCKHX peakuuil. [lepuoguueckuii 3akoH u 10
Ilepuoanueckas cucrema xumuueckux aneMeHToB J[.M.Menneneesa
2.MeTtamisl 14 +1 +2+1

3.IIpaktukym 1 «CBoiicTBa METANIOB U UX COCIUHEHUI -

4 HemeTamnel 25+3

5. IIpaktukym 2 «CBOKCTBa HEMETAJIJIOB M UX COCIUHEHUIN» -

6.0060011eHEe 3HAHUH TT0 XUMHH 32 Kypc OCHOBHO# mikoibl. [loaroroska k ['MA. 10

Peseps 2

Uroro: 68




Pe3ybTaTaM ocBoOeHHs Kypca XUMHUH

HpI/I HN3YUCHHUH XUMHU B OCHOBHOM IIKOJI€ 00ecIeunBacTCs JOCTHXKCHUC JIMYHOCTHBIX, MCTAIIPCAMETHBIX U ITPEAMETHBIX PE3YJIbTATOB.

JInyHOCTHBIE:

® B IIEHHOCTHO-OPHEHTAIIMOHHOHN Cepe — YYBCTBO TOPJIOCTH 32 POCCUHCKYIO XUMHUYECKYIO HAYKY, T'YMaHH3M, OTHOIIEHUE K TPY.IY,
L[EJIeYCTPEMIICHHOCTb;

¢ (opmupoBaHUE IEHHOCTH 3/I0pPOBOT0 M 0€30MacHOr0 00pa3a KHU3HH; YCBOSHHUE MTPABHUII HHIMBHUYaIbHOTO M KOJUIEKTUBHOTO 0€3011aCHOTO
MIOBE/ICHUS B UPE3BBIYAIHBIX CUTYaLUSIX, YIPOXKAIOIINX JKU3HH U 3/I0POBBIO JIIOCH;

® B TPYyIOBOI cepe — TOTOBHOCTH K OCO3HAHHOMY BBIOOPY JaJIbHEHIIIEH 00pa30BaTeIbHONU TPACKTOPHUH;

e B II03HABaTEJbHON (KOTHUTUBHOM, MHTEJUIEKTYAJIbHON) cpepe — yMEHUE yIpaBiIsTh CBOEH II03HABATENIBbHOM 1€ATEIbHOCTBIO.

e (opMHpOBaHHE OCHOB KOJOTMUYECKON KYJIbTYPBhl, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO SKOJIOTHUECKOTO MBILIUIEHUS, Pa3BUTHE OIbITA

9KOJIOTUYECKH OPUEHTUPOBAHHON Pe(hIEKCUBHO-OIEHOYHON U MTPAKTUYECKON JICSITEIbHOCTH B )KU3HEHHBIX CUTYaIIMSIX;

MertanpeamerHble:

® YMEHHUE CaMOCTOSITENIbHO OINPEAETATh 1IeJI CBOET0 00Y4YeHHMsI, CTaBUTh U (OPMYIUPOBAThH AJisi ce0sl HOBbIE 3a/1aul B yu€Oe U MO3HaBaTEIbHOU
JESATENbHOCTH, PAa3BUBATh MOTUBBI U MHTEPECHI CBOEH MTO3HABATENBHOMN AEATEIbHOCTH;

® YMEHHE CaMOCTOSTENILHO MJIAHUPOBATh MYTH AOCTHXKEHHS 1ieieil, B TOM 4Hciie allbTepHAaTUBHbIE, OCO3HAHHO BBIOMpaTh Hanbosee 3¢ (heKTUBHBIE
CHOCOOBbI penieHus y4eOHbIX U TT03HaBaTeNbHBIX 3a7a4;

® YMEHHE COOTHOCHUTH CBOU JEMCTBUS C IJIAHUPYEMBIMU Pe3yJbTaTaMH, OCYLIECTBISATh KOHTPOJIb CBOEH NIEATENbHOCTH B MPOLECCE TOCTHKEHUS
pe3yibTara, OIpeNeNATh CHOocOObl AEHCTBHM B paMKax NpPEJIOKEHHBIX YCIOBHM M TpeOOBaHMM, KOPPEKTHpOBaTb CBOM JACUCTBUSA B
COOTBETCTBUH C U3MEHSIOIIENCS CUTYyallueN;

¢ YMCHHUC OLICHUBATL IMPABUJIBHOCTDH BBITTIOJIHCHUA yqeGHoﬁ 3aJa4u, COOCTBEHHBIE BO3MOKHOCTH €& pCLICHUSA;



® BJIaJICHUC OCHOBAMH CAMOKOHTPOJISA, CAMOOUCHKH, IIPUHATHUA peHIeHI/Iﬁ N OCYHICCTBJICHUSA OCO3HAHHOI'O BH60pa B yqe6H0171 1 TI03HaBaTEIILHOM
JACATCIIBHOCTH,

¢ YMCHHUC ONPCACIIATL MMOHATHA, CO30aBaThb O606H.[€HI/I$I, YCTaHAaBJIMBATb aHAJIOI'UU, KHaCCI/I(bI/IL[I/IpOBaTB, CaMOCTOATCIIbHO BLI6I/IpaTL OCHOBaHUA U
KpUTCpun IJid KJIaCCI/I(i)I/IKaL[I/II/I, YCTaHABJIMBATL IPUYUHHO-CICACTBCHHBIC CBA3HU, CTPOUTH JIOTUYCCKOC PaACCYXKICHUC, YMO3AKIIOYCHUC
(I/IH,I[yKTI/IBHOC, JACAYKTUBHOC U I10 aHaJ'IOFI/II/I) H acjiaTb BbIBOABI,

¢ YMCHHUC CO31aBaTb, IPUMCHATDH U Hp606p330BI>IBaTI> 3HAaKW U CUMBOJIbI, MOJCJIN U CXCMbI JIA pCHICHUSA y‘Ie6HI>IX 1 IO3HABATCJIbHBIX 3aJa4,

¢ YMCHHEC OpPIraHHU30BbLIBATH yqe6ﬁoe COTPYAHUYICCTBO U COBMCCTHYIO ACATCIBbHOCTb C YYUTCICM U CBECPCTHUKAMMU; pa6OTaTI) WHIUBHUAYAJIbHO U B
rpynie: HaxoAUThb o6mee pEeUICHUC KU PaA3pCIIaThb KOH(l)J'II/IKTbI Ha OCHOBEC COIJIaCOBAaHMA HO3HLIPII>1 u yqéTa HHTCPCCOB; Q)OpMYHI/IpOBaTB,
APTYMCHTUPOBATHL U OTCTAaNBATh cBOE MHCHHUC,

¢ YMCHUC OCO3HAHHO MCIIOJB30BATh PCUYCBLIC CPCACTBA B COOTBCTCTBHU C 3a11aqel?1 KOMMYHUKAaIIUX JIS1 BBIPAXKCHUSA CBOUX YYBCTB, MBICJICH 1

MOTPEOHOCTEH; TNIAHUPOBAHUS U PETYJISIIINN CBOCH JCSITeIbHOCTH; BIIAJICHHE YCTHON M MUCHBMEHHOW PEYbI0, MOHOJOTUIECKOW KOHTEKCTHOM

peubio;

L4 q)OpMHpOBaHI/IG " pa3BUTHUEC KOMIICTCHTHOCTHU B 00JIaCTH MCITOJIb30BaHUS I/IH(i)OpMaIII/IOHHO-KOMMYHI/IKaIII/IOHHBIX TGXHOHOFHﬁ;
L4 q)OpMHpOBaHI/IG U Pa3dBUTUC DSKOJOTMYCCKOro MBINUJICHUA, YMCHUC IPUMCHATL €TI0 B HOSH&B&TGHBHOﬁ, KOMMYHHKaTHBHOﬁ, COHI/IZU'II:HOI)i

IMPAaKTUKEC U HpO(I)eCCHOHaHLHOﬁ OpHUCHTalHH.

IIpeameTHbIe:
1.B no3naBaresbHOI cepe:
® /1aBaTh ONPEIEJICHUS H3YYEHHBIX IOHATUN: «XUMUYECKUH DIIEMEHT», «aTOM», «HOH», «MOJIEKYJIa», «IIPOCTbIE U CIIOXHBIE BELIECTBAY,
«BELIECTBO», «XUMHUECKasi (popMyiay, «OTHOCUTENIbHAS aATOMHAsI Macca», «OTHOCHTEIbHAs MOJIEKYJIIpPHAs Maccay, «BAJIEHTHOCThY, «CTEIECHb
OKHCJICHUS», «KPUCTAIMUECKAsI PEIIETKA», KOKCHJIBI», «KUCIOThD, «OCHOBAHUS», «COJINY, «aM(DOTEPHOCTHY, «MHIUKATOPY», «IIEPUOINUECKUN

3aKOH», «IICPUOJUYICCKAA Ta6n14ua», «HU30TOIBI», «XUMHUUYCCKAA CBA3b», «QJICKTPOOTPULIATCIBHOCTE», «XUMHNYECKad pCaKIuA», «XUMHYCCKOC



YPaBHEHUE», «TCHETUYECKasl CB3b», «OKHUCIICHHME», «BOCCTAHOBIICHUE», «DJIEKTPOIUTUYECKAs IUCCOLUALUA», «CKOPOCTbh XUMHUYECKOU
peaxkuumn;

® OIKCaTh AEMOHCTPALMOHHBIE U CAMOCTOATENIBHO IIPOBEACHHBIE XUMUYECKHUE DKCIIEPUMEHTBI;

® OIKCHIBATh U Pa3INyaTh U3yUYEHHBIC KIIACCHI HEOPIrAHUYECKUX COCAMHEHUN, IIPOCTBIE U CJIOKHBIE BEIECTBA, XUMUYECKUE PEAKIIVH;

® KJIACCU(HUIMPOBATH U3yUCHHbIE OOBEKTHI U SIBJICHHS,

e Jle/1aTh BBIBOJBI M YMO3AKJIIOUEHUS M3 HAOIIOACHUH, M3YYEHHBIX XMMUYECKHUX 3aKOHOMEpPHOCTEH, MPOrHO3MPOBaTh CBOWMCTBA HEU3YUEHHBIX
BEILECTB 10 aHAJIOTUU CO CBOMCTBAMU U3YYCHHBIX;

® CTPYKTYpHUPOBATh U3YUYEHHBIA MaTepHall M XUMUYECKYIO0 HH(POPMALIUIO, TIOIYYEHHYIO U3 APYTHX UCTOYHUKOB;

® MOJACIUPOBATb CTPOCHHUEC aTOMOB 3JICMCHTOB 1-3 epuoaoB, CTPOCHUEC IIPOCTBIX MOJICKYII;

2.BIIeHHOCTHO — OpHEHTALIMOHHOM cepe:
¢ AHAJIM3UPOBATHL U OLUCHUBATH IOCICACTBUA JIA oxpymaromeﬁ CpeAanl OBITOBOH U HpOH?;BOI[CTBGHHOfI JACATCIIBHOCTH YC€JIOBCKA, CBSI3aHHOM C
nepepaboTKOM BEIIeCTB;
3. B TpynoBoii cepe:
® [IPOBOJUTH XUMHAYECKUU OKCIICPUMCHT,

4. B cepe 0e30macHOCTH KU3HEACATETbHOCTH:

¢ OKa3bIBaTh MCPBYIO MOMOMLIL ITPU OTPABJICHUAX, OKOI'aX U JAPYIrux TpaBMax, CBA3aHHLIX C BCIICCTBAMHU U J]aGOpaTOpHLIM 060py,E[OBaHI/IeM.



OcHOBHOe coep:KaHNe Kypca

BBenenue. O0mas XapakTepucTHKA XMMHYECKUX 3JIEMEHTOB U XUMUYecKuX peakuuii. Ilepuoanyecknii 3axkoH u [lepuoagnueckas cucrema
xumuuecknx 3jaeMenToB . U. MenaeneeBa (10 u)

XapakTepucTuKa 3JIEMEHTA T10 €ro MojoxkeHuto B [lepuonnueckoit cucreme xumuyeckux 3neMeHToB . Y. MenzaeneeBa. CBoiicTBa OKCHJIOB, KUCJIOT,
OCHOBAaHMH M COJIEM B CBETE€ TEOPHUM DJIEKTPOJUTHYECKOW IJUCCOLMALMM M OKUCICHUS-BOCCTAHOBIICHHUA. IIOHATHE O IEPEXOOHBIX JIIEMEHTAX.
AmpotepHoCcTb. ['eHeTnueckuil psa nepexoaHoro siiemeHnrta. [lepuoanyeckuii 3akoH u Ilepuonuueckas cuctema Xxumudeckux syemeHtoB JI. U.
MenpeneeBa. Xumudeckas: OpraHu3alus KUBOU U HE)KUBOM MTPUPOABI. XUMHUUYECKUHM COCTaB Apa, MAHTUU U 3€MHOU KOpbl. XMMUYECKUE HIEMEHTHI B
KJIETKaX KMBBIX OPraHU3MOB. Makpo- 1 MUKpo3aeMeHThl. O000IIeHrne CBeIeHII 0 XUMUYECKUX peakiusix. Kimaccupukanuss XAMHUECKUX Peakui 1o
Pa3IMYHBIM MPU3HAKAM: «YHUCIIO0 U COCTAB PEArHpYIONNX M 00pa3yIOUINXCs BEIIECTBY, «TEIUIOBOM APPEKT», «HANpPaBICHUE», KA3MEHEHNE CTEIICH el
OKHCJICHHMs 3JIEMEHTOB, 00pa3yloIUX pearupyroliie BelecTBa», «(}a3za», «UCHOJIb30BaHHME Karanuszaropay». [loHATHE O CKOPOCTHM XMMHUYECKOMH
peakiuu. GakTopbl, BAUAIOLINE HA CKOPOCTh XUMHUECKUX peakuuii. Karanuszarops! u katanu3. IHrMOUTOpBl. AHTHOKCHIAHTHI.

JdemoHcTpanmu.

Paznmunsie hopmer Tabmumer [, Y. MenneneeBa. Moaenn aToMoB 3iieMeHTOB 1—3-T0 meprooB. MoJiellb CTpOSHHS 3€MHOTO IIapa (IoTepeuHbIid
paspe3). 3aBHCHMOCTb CKOPOCTH XMMHYECKOH peakIMH OT MPHUPOJbl pearupyroliux BeHIecTB. 3aBUCHUMOCTb CKOPOCTH XMMHUYECKOH peakiuHu OT
KOHLIEHTPALlUM PEarupyrolMX BELIECTB. 3aBUCHUMOCTb CKOPOCTH XMMHYECKOW PEAKIUH OT IUIOIAAH COINPHKOCHOBEHUS PEarupyloIIMX BEIIECTB
(«xumsmui  cioit»). 3aBUCUMOCTb CKOPOCTH XUMHUYECKOW pPEaKIUH OT TeMIIepaTypbl pearupyrolux BemecTB. ['OMOreHHBIM U TeTepOreHHbIN
Katanu3bl. DepMeHTaTUBHBIN KaTtanu3. THrubuposanue.

JlaGopaTopHbie ONBITHI.

1. IlonydeHne ruapoKcHIa IUHKA U UCCIIEI0BAaHUE €ro CBOMCTB. 2.MoaenupoBanue noctpoenus [lepuoandyeckoil cUCTEMBI XMMUUYECKUX 2JIEMEHTOB
J. 1. MenneneeBa. 3. 3amerieHue xene3oM Meau B pactBope cynbdara meau (II). 4. 3aBUCMMOCTh CKOPOCTH XMMHUYECKOM PEAKIMU OT MPUPOJIBI

pearupyronuyx BeIecTB Ha IPUMEPE B3aUMOICHCTBUS KUCIIOT C METaJJIAMH.



5. 3aBUCUMOCTb CKOPOCTH XMMHUUYECKOM peaKklMy OT KOHLIEHTPALMK pearupyouux BEIIeCTB Ha IPUMEpPE B3aUMOAECUCTBUS LIMHKA C COJISIHON KMCIIOTOM
Pa3IMYHON KOHLICHTPALIVH.

6. 3aBUCHUMOCTb CKOPOCTH XMMHYECKON PEAKLMH OT ILIOLIAAH COIPUKOCHOBEHMS PEarupyrollnux BeIIecTB. 7. MoaenupoBaHue «KUILALIETO CI0s». 8.
3aBUCHUMOCTh CKOPOCTH XMMHUYECKOH peaklMy OT TEMIEpaTypbl pearupyromux BEeIECTB Ha puMepe B3aumojeiictBus okcuaa meau (II) ¢ pacrsopom
CEpHOI KHCIIOTHI Pa3IMYHON TeMmeparypsl. 9. Pa3noxkeHue nepokcuaa Bogopoia ¢ moMolibio okcuaa mapranna (IV) u karanaser. 10. O0HapyxeHue
KaTaja3bl B HEKOTOPBIX NUILEBLIX MpoaykTax. 11. MHrubuposaHue B3auMoIeHCTBUS KUCIOT C METAJUIaMU YPOTPOIIMHOM.

IIpenmerHbie pe3yJbTaThl 00y4eHHS

Yyamuiics 0J1KeH ymemp:

HCIIOJIb30BaTh IIPU XapaKTEPUCTHKE IPEBPAIICHUN BELIECTB MOHATUSA: «XUMUYECKas PEaKUMs», «PEaKUUU COCTUHEHUS», «PEaKLUUU Pa3IoKEHUSD),
«peaKuu 00OMEHay, «PEAKIIMU 3aMEIICHHS», «PEaKINH HEUTPaTN3aIny», «IK30TEPMUIECKUAE PEAKIHIY, «IHAOTEPMUUECKUE PEaKIN», «00paTuMbIe
peaKkIMmu», «HEeoOpaTUMble peaKLUM», «OKHCIMTEIbHO-BOCCTAHOBUTEIbHBIC PEAKLUUU», «TOMOIEHHBIC PpEeaKIUN», «TE€TePOreHHbIE pPEaKLUN,
«KATAIUTUYECKUE DPEAKIHN», «HEKATAIMTUYECKHE DPEAKLIHUN», «TeIIoBOM 3((eKT XUMHUECKOHW peaklHn», «CKOPOCTb XHMHYECKOH peakium,
«KaTaIu3aTopy;

XapaKTepu30BaTh XHMHUYECKHE 3JIEMEHTHl 1—3-r0 MepHozoB MO HX MoJoKeHHI0 B Ilepmommueckoil cucreme Xumuyeckux siemeHToB J[. H.
MenieneeBa: XMMUYECKHI 3HAK, TOPSIKOBBIA HOMEp, MEPHOJ, TPYIIa, MOArPYIa, OTHOCUTENIbHAs aTOMHAas Macca, CTpOCHHE aToMa (3apsn sjapa,
YHCII0 IPOTOHOB U HEHUTPOHOB B sijipe, 00lIee YMCIIO0 AEKTPOHOB, paciipeieIeHUe 3JEKTPOHOB MO JIEKTPOHHBIM CIIOSIM, TPOCTOE BELIECTBO, (opMyIa,
Ha3BaHWE W THUI BBICIIETO OKCUA U TUIPOKCH/IA, JIETYUEro BOJOPOIHOTO COSTUHEHUS (11 HEMETAILJIOR));

XapaKTepu30BaTh OOIIKME XUMHUYECKHE CBOWCTBA aM(pOTEpPHBIX OKCHJIOB M THAPOKCHIOB; MNPUBOAUTH IMPHUMEPHl peakluil, MOATBEPIKIAIOIINX
XUMHUYECKHE CBOICTBA aM(POTEPHBIX OKCUIOB U THJIPOKCHJIOB;

JlaBaTh XapaKTEPUCTUKY XMMUYECKUX PEaKIMi MO YUCIy U COCTaBY MCXOIHBIX BEIIECTB U MPOIYKTOB PEaKIMH; TEIIOBOMY 3(deKTy; HanpaBICHUIO

IMPOTCKAHUSA PCAKIIUU; U3MCHCHUIO CTEIEHEW OKHCIICHUS 9JICMCHTOB,; arp€raTHOMY COCTOSHHIO HCXOAHBIX BCHICCTB; YH4aCTHIO KaTaJIn3aTopa,



OOBSICHATh M TPUBOJIUTH HPUMEpPHI BIMSHHUA HEKOTOPHIX (DaKTOpOB (MPHpPOJA pEarupyrolluXx BEUIECTB, KOHIICHTPALlMs BEIIECTB, JABJICHHUE,
TEMIIEPATypa, KaTalIu3aTop, IOBEPXHOCTh CONPUKOCHOBEHMSI pEarupyOIMX BEIIECTB) HA CKOPOCTh XMMUUYECKUX PEaKLIU;

Ha0JI0/1aTh ¥ OMUCHIBATh YPABHEHUS PEAKIMI MEXKIY BEIIECTBAMH C TOMOIIbIO €CTECTBEHHOTO (PYCCKOTO MIIM POJIHOTO) S3bIKA U S3bIKA XUMHUH;
MIPOBOAUTH ONBITHI, MOATBEPKIAIONINE XUMUYECKUE CBOMCTBA aM()OTEPHBIX OKCUAOB U TMJIPOKCHJIOB; 3aBUCHUMOCTbh CKOPOCTH XMMHUYECKOH peakiuu
OT pas3IMuYHBIX (PaKTOpOB (IpUpOJAa pEarHpyrONMX BEIIECTB, KOHIIEHTPALMs BEIIECTB, JaBICHHE, TEMIEpaTypa, KaTajlu3aTop, HMOBEPXHOCTh
COIIPUKOCHOBEHHUS PEarupyrolx BELECTB).

MeTtanpeameTHblie pe3yJabTaTbl 00y4eHHs

Yyamuics X0J1KeH ymems:

OIIpEAEIATh LIE€Ib YUeOHOU AEATEIbHOCTU C IOMOILBIO YUUTENS U CAMOCTOSTENIBHO, UCKATh CPEACTBA €€ OCYIIECTBIICHUS, paboTas 10 IUIaHy, CBEPSTH
CBOM JICHCTBUS C LIETbIO U IPU HEOOXOAMMOCTH UCTIPABIATH OLUIMOKH C IIOMOIIBIO YUUTENS U CAMOCTOSITENIBHO;

COCTABJISITh AHHOTALIMIO TEKCTA;

CO3/1aBaTh MOJEIH C BBIJCIIEHUEM CYILECTBEHHBIX XapaKTEPUCTHK OOBEKTa U INPEJCTaBIEHHUEM UX B MPOCTPAHCTBEHHO-Tpaduyeckoi MM 3HAKOBO-
CUMBOJIMYECKOM (popme;

OTIpeAEIATh BUbI KJIaCCU(PUKAIUHU (ECTECTBEHHYIO U HCKYCCTBEHHYIO);

OCYILECTBIIATH NPAMOE I€TYKTUBHOE JOKA3aTEIbCTBO.

Tema 1. Merasubl (14 4)

[Tonoxenne MeramioB B Ilepumonnueckoir cucreme xumudeckux sneMeHTOB JI. M. MenpeneeBa. Meramndeckass KpHUCTAUIMYECKas pelIeTKa U
MeTaJuTMdecKasi XuMu4eckas cBsi3b. O0mnme ¢pusndeckue cBoicTBa MeTauioB. CIulaBel, UX CBOMCTBA M 3HAYCHHE. XUMHUECKUE CBOMCTBA METANIOB KaK
BOCCTAaHOBHUTEJIEH, a TaK)KE€ B CBETE UX IMOJIOXKEHHS B DJIEKTPOXUMHUECKOM psly HampsbkeHuid MetamnoB. Kopposus MetamioB U cnocoObl OOpbObI C

Hell. Metamnsl B mpupoze. O01mure criocoOb! UX MOTy4eHHsI.



OO0mas XxapaKkTepucTHKA IIeJT0YHBIX MeTa/I0B. MeTamiel B pupoae. O0mue criocods! ux nonydenus. Ctpoenne atoMoB. [lenodnsie MeTamibsl —
MIPOCTHIC BEIIECTBA. BakHEHIINe COeTUHEHNS IETOYHBIX METAIIJIOB — OKCHJIBI, TUPOKCUIBI U CONU (XJIOPUIBI, KapOOHATHI, CYIb(aThl, HUTPATHI), UX
CBOICTBa U MPUMEHEHNE B HAPOIHOM Xo3siiicTBe. Kanuiinpie ynoopenus.

O01mas xapakTepucTUKA 3JIEMEHTOB IJIaBHOM noaArpynnsl Il rpynnsi.

Crpoenue aromoB. lllenouno3eMenbHblE METAIBI — MPOCThIE BellecTBa. BaxHeline coeauHEHUs IIETIOYHO3EMENIbHBIX METANIOB — OKCHJIBI,
THJIPOKCHJIBI M COJTH (XIJIOPUABI, KapOOHATHI, HUTPATHI, CYJIb(athl, pocharsl), UX CBONCTBA M MPUMEHEHHE B HAPOTHOM XO3SIICTBE.

AJIIOMUHUIA.

Crtpoenue aroma, Qu3MUecKre M XMMHUYECKHE CBOMCTBa MpocToro BemiecTBa. COEAMHEHHS ANIOMHHHS — OKCHUJ U THAPOKCHA, UX aM(OTEpHBIi
xapakrep. Baxneinmue conu amromuHus. [I[puMeHeHne atoMUHNSA U €r0 COCIMHEHHMN.

Keaeso.

Crtpoenue aToMa, pU3NYECKUE U XUMUYECKHE CBOMCTBA MPOCTOro BemlecTBa. [ enernyeckue psaasl F e uFe®.

Baxueiime conu xene3a. 3HaUEHHUE )Kelle3a U €r0 COEAMHEHUN JUIsl IPUPOABI U HAPOJIHOTO X031 CTBA.

JeMoHcTpanuMm.

OO0pa3ipl MIENOYHBIX U MIETOYHO3EMENIbHBIX MeTauioB. OOpa3iisl CrutaBoB. B3aumojaeiicTBue HaTpus, TUTUS U KaJblius ¢ BOJoW. B3aumoneiicTBue
HATpUS U MarHus ¢ KuciaopooM. Bzaumoseiictue MetamioB ¢ Hemerauiamu. [lomyuenue ruapokcnos kenesa (II) u (II1).

JlaGopaTopHbIe ONBITHI.

12. BzaumopeiicTBre pacTBOPOB KUCIIOT U coJiel ¢ MetaiaMu. 13. O3HakoMiieHue ¢ pyaamu xenesa. 14. OkpaiMBaHue TUIAMEHH COJISIMU 1171 OUHBIX
MeTaiuioB. 15. BaumopelictBue kanbiusa ¢ Bogou. 16.1lonydenne rupokcnia Kaablus U UCCIEIOBAHUE €r0 CBOMCTB.

17. Tlomy4yeHue THUIAPOKCHIA ATFOMUHHMS W HCCIEIOBAHWE €ro cBOMCTB. 18. B3aummoneiicTBue xene3a ¢ consiHOM kuciotoi. 19. Ilomyuenue
ruapokcuioB xkenesa (I11) u (II) u u3yuenue ux cBoMCTB.

IIpeaMeTHbIE pe3ybTaThl 00y4eHH S

Yyamuiics 10J1KeH ymems:



HCIIOJIB30BaTh IIPU XapaKTEPUCTUKE METAIOB U HUX COCIAMHEHUM IOHATHA: «METAJUIbD), «Psifi aKTUBHOCTH METAJIOBY», «IICIOYHBIE METAJLIbD»,
«ILEJIOYHO3EMEIIBHBIE METaJUIbl», MCIOJIb30BaTh MX IIPU XAPAKTEPUCTUKE METAJUIOB; JABAaTh XapaKTEPUCTUKY XMUMHUYECKUX 3JIEMEHTOB-METAJLIOB
(LIETOYHBIX METaJUIOB, MAarHus, Kajbllus, aJIOMHHHS, Keje3a) Mo HX mojiokeHuto B Ilepumonmyeckoil cucteme xumudeckux siemeHtoB J[. U.
MenzeneeBa (XMMHUYECKUN 3HAK, MOPAIKOBBIM HOMEp, MEepUOJ, Ipylma, MOArpyIna, OTHOCUTENIbHAsE aTOMHAsl Macca, CTpOeHue aToMa (3apsj sjapa,
YHCIO NPOTOHOB M HEWTPOHOB B siApe, OOIIee YHCIO AJIEKTPOHOB, PACHPEICICHHE AJIEKTPOHOB MO AJIEKTPOHHBIM CIIOSIM), MPOCTOE BEIIECTBO,
¢dbopmyra, Ha3BaHHUE U THIT BBICIIETO OKCHJIA M THIPOKCUIA);

Ha3bIBATh COCIMHEHHS METANIOB M COCTABIIATH UX (POPMYIIBI [0 HA3BAHUIO;

XapaKTepu30BaTh CTPOCHUE, 00IIHe (GU3NUECKHe U XMMHUECKHUE CBOMCTBA MPOCTHIX BEUIECTB-METAJIIOB;

OOBSICHATH 3aBUCHMOCTH CBOMCTB (MJIM MPEICKA3bIBAaTh CBOWCTBA) XMMUYECKHUX 3JIEMEHTOB-METAIUIOB (Paguyc, METAIUTMUECKUE CBOMCTBA JIEMEHTOB,
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIbHBIE CBOMCTBA 3JIEMEHTOB) M 00pa3yeMbIX MMM COEAMHEHUN (KUCIOTHO-OCHOBHBIE CBOMCTBA BBICHIMX OKCHIOB U
THJIPOKCHUJIOB, OKHCIUTEIIbHO-BOCCTAHOBUTENLHBIE CBOICTBA) OT mosioxkeHus B [lepuonnyeckoii cucteme xumuueckux snemeHnToB J. M. Menzaeneesa;
OIUCHIBAThH OOIME XUMHUYECKIE CBOMCTBA METAIIOB C OMOIIBIO €CTECTBEHHOI'O (PYCCKOT0 UM POJHOIO) SI3bIKA U SI3bIKA XMUMUU;

COCTABJISITh MOJIEKYJISIDHBIE YPABHEHUs PEAKLMH, XapaKTEPU3YIOIIMX XMMHYECKHE CBOWCTBA METAUIOB M HUX COEAMHEHUH, a TaKXXe DIEKTPOHHBIE
YPaBHEHUs MIPOLIECCOB OKUCIICHHUS-BOCCTAHOBIICHHUS],;

YPaBHEHUSA JIEKTPOIUTUYECKON AUCCOLMALIMN; MOJIEKYIISIPHBIE, ITOJIHBIE U COKPAILICHHBIE NOHHBIE YPABHEHUS PEAKLUM C Y4aCTUEM DJIEKTPOJIUTOB;
YCTaHABIMBAaTh NPUUMHHO-CIIEICTBEHHBIE CBS3U MEX]y CTPOCHHEM aTOMa, XMMHUYECKOHN CBS3bI0, TUIIOM KPHCTAJUIMYECKOM PEIIETKH METaUIOB U UX
COEIMHEHMH, X 00IKUMHU PU3NYECKUMHU U XUMUYECKUMU CBOWCTBAMU;

ONMCHIBATh XMMHUYECKHE CBOWCTBA HIEJOYHBIX M IIEJTOYHO3EMENIBHBIX METAJJIOB, a TAK)KE AJTOMHHMS M Kejle3a M MX COCIMHEHHM C IOMOIIBIO
€CTECTBEHHOT'O (PyCCKOT0 MJIM POJIHOTO) A3bIKA U SA3bIKA XUMHUH;

BBINOJIHATE, HAOIIOJaTh U OMUCHIBATh XUMUYECKHM SKCIEPUMEHT MO PACTIO3HABAHHMIO BAKHEWIIINX KaTHOHOB METAJUIOB, I'MJIPOKCUI-HOHOB;
JKCIIEPUMEHTAIIBHO UCCIIEI0BATh CBOMCTBA METAJIJIOB U UX COEAMHEHUH, peIlaTh SKCIIEPUMEHTAIIbHBIE 3a1a41 110 TeMe «MeTallsl»;

OITMCHIBATh XUMUYECKUH OKCICPUMCHT C IMTOMOIIBIO €CTCCTBCHHOI'O (pYCCKOFO NI pO}IHOFO) A3bIKA U A3BIKA XUMHHU,



MIPOBOAMTH PACUETHI M0 XUMUYIECKUM (OpMYJIaM B YPAaBHCHHSIM PEAKIINi, MPOTEKAIOIINX C YIaCTUEM METAIIIIOB U UX COCTMHCHUH.

MeTtanpeameTHblie pe3yJabTaTbl 00y4eHH s

VYyamuiics 10J17KeH ymems:

paboTaTh 1O COCTaBJICHHOMY IUIaHY, UCIOJIb3Yys Hapsly C OCHOBHBIMU U JIONOJHUTEIbHbBIE CPEACTBA (CIPABOUYHYIO JUTEPATYPY, CIOKHbBIE IPUOOPHI,
cpenctBa MKT); ¢ moMompro yautenst oTOUpaTh Ui pemieHus: y9eOHbIX 3a7a4 HE0OXO0JUMbIC CIIOBAPH, SHIIMKIONEINH, CIIPABOYHUKH, JJICKTPOHHBIC
JTUCKH;

COIIOCTABJIATh U OTOUpaTh MH(GOPMAIIMIO, MOTYYCHHYIO M3 PAa3IUYHBIX MCTOUYHUKOB (CIOBApH, SHIUKIONEIUHU, CIIPABOYHUKH, SJIEKTPOHHBIC HCKH,
ceTb IHTEpHET);

MIPEJICTaBIATh HHPOPMAIIMIO B BUIE TA0JIUII, CXEM, OITIOPHOTO KOHCIIEKTa, B TOM YHCIIe ¢ mpuMeHeHueM cpeactB UKT;

oOopMIIATH CBOM MBICIIH B YCTHOW M MHCHBMEHHON PEYM C YUYETOM CBOMX YYCOHBIX U JKM3HCHHBIX PEUEBBIX CHUTYyallUid, B TOM YHCIE C MPUMEHECHUEM
cpeactB UKT;

COCTAaBJISITh PELICH3UIO HA TEKCT;

OCYIIECTBJISTh JOKA3aTeIbCTBO OT MPOTHUBHOTO.

Tema 2. [IpakTukym 1. CBoiicTBa MeTA/UIOB M X COeJUHEeHUH (2 4)

1. OcyuiecTBiieHHE ENOYKU XUMUYECKUX MpeBpaieHuid. 2. [lonyueHue u cBOMCTBAa COEAUHEHNUN METAINIOB. 3. Perienne skcrepuMeHTalbHbIX 3a7a4
Ha pacro3HaBaHUE U MOITYYEHUE COCITMHEHUI METAJIJIOB.

IIpeaMeTHbIE pe3ybTAThI 00yUeHHSI

VYyamuiics 10J1KeH ymems:

oOpamiaThcs ¢ JIabopaTOpHBIM 00OPYIOBAHHEM M HarpeBaTeIbHBIMU TPUOOPAMHU B COOTBETCTBHUH C MPABMIIAMH TEXHUKH 0€30MMaCHOCTH;

Ha0II0/1aTh 32 CBOMCTBAMH METAJIOB M UX COSAMHEHUI U SIBICHUSIMHU, IPOUCXOISAIINMH C HUMU;

OTHCHIBATh XUMUYECKUH IKCTIEPUMEHT C MOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO HIIA POJTHOTO) SI3bIKA U SI3bIKA XUMUU;

ACIaTh BBIBOJEI IO PE3YyJIbTaTaM IMIPOBCACHHOTO SKCIICPUMEHTA.



MeTanpeameTHblie pe3yJabTaTbl 00y4eHH s

VYyamuiics 10JIKeH yments:

OTIpeENATh, UCXO0/IA U3 YUeOHOU 3a/1auu, He0OX0JUMOCTh UCIIOJIb30BaHUs HAOMIOIEHUS HIIM AKCIIEPUMEHTA.

Tema 3. Hemerajuibl (25 4)

OOmas xapakTepucTUKa HEMETaUIOB: mojoxeHue B llepuomnueckoit cucteme xummueckux snemeHToB [[. M. MenpeneeBa,0c00€HHOCTH CTPOSHUS
aTOMOB, 3JIeKTpooTpuuarenbHocTh (D0) KakMepa «HeMeTauIMYHOCTHY, pal D0. Kpucramimueckoe CTpOEHHE HEMETAJIOB — IPOCTBHIX BEIIECTB.
Annorponusi. @u3znyeckre cBOMCTBa HEMETAIIOB. OTHOCUTENIBHOCTD MOHATUN «METAILII» U «HEMETaJLI.

Bopopoa.llonoxenue Bonopoaa B Ilepuonnueckoit cucreme xumuueckux 3yeMeHToB J[. Y. MenneneeBa. CTpoeHune aToMa U MOJIeKyJibl. Puznueckue
Y XMMUYECKHE CBOMCTBA BOJIOPOIA, €TO MOJYyUYCHHUE U IPUMEHEHHE.

Bona.

Crpoenune monekynsl. Bogoponnas xumuyeckasi cBsizb. @U3ndeckue CBOMCTBA BOJbL. AHOMAaNUU CBOWCTB BoAbl. ['mapoduibhbie u ruapodoOHbIe
BelllecTBa. XUMHUYECKHE CBOMCTBa BOJbl. KpyroBopoT Bonbl B mpupone. Bomoounctka. Aspauust Boasl. beiToBble (GumbTpbl. MuHepanbHbIE BOJBIL.
JucTtunnupoBaHHas BOJa, €€ MOJTyYeHne U TPUMEHEHHE.

O01mas xapaKkTepucTHKA raJioreHoB.

Crpoenue atomoB. [IpocTbie BelecTBa 1 OCHOBHBIE COEMHEHUS TAIOT€HOB, MX CBOMCTBA.

Kpatkue cBenenus o xiope, Opome, prope u ioxae. [IpuMeHeHne raoreHoB 1 UX COSAMHEHUI B HAPOJHOM XO3sIICTBeE.

Cepa.

Crpoenue aToma, ajlIOTpONUs, CBOMCTBA U MpuMeHeHue pomoOuueckoit cepbl. Okcuasl cepsl (IV) u (VI), ux momydenue, cBoiicTBa U MpUMEHEHHUE.
CepHas KUCJIOTa U €€ COJIA, UX TPUMEHEHUE B HApOJHOM X03siicTBE. [IpOr3BOICTBO CEPHOM KUCITOTHI.

A3or.

CrpoeHnue aTomMa 1 MOJIEKYJIbl, CBOMCTBA MPOCTOTO BELIECTBA. AMMHAK, CTPOCHHE, CBOMCTBA, OJy4eHHE U npuMeHeHne. Coiu aMMOHHMSI, UX CBOMCTBA

u npumenenue. Okcuapl azota (1) u (IV).



A3OTHast KUCIIOTA, €€ CBOMCTBAa M NMpHUMeHeHHe. HUTpaThl 1 HUTPUTHI, POOIEeMa MX COAEPIKAaHUS B CEIBCKOXO3SMCTBEHHON MPOIYKUIUHU. A30THBIC
yIOOpeHUsI.

Dochop.

CtpoeHue aroma, ajuIOTPOMHs, CBOWCTBa Oeioro W kpacHoro ¢ocdopa, mx mnpumeHeHue. OCHOBHbIC coemuHeHus: okcun ¢ocdopa (V) u
oprodocdopnas kucnora, hocdarel. DochopHbie yI0OpEHUSI.

Yraepon.

Crtpoenue atoma, amorpomnusi, cBoicTBa Moaupukanuii, npumenenne. Okcunsl yraepoga (II) u (IV), ux cpoiictBa u npumenenue. KapOoHarsi:
KaJIbIIUT, CO/Ia, OTAlll, UX 3HAYECHUE B IPUPOJIC U KU3HH YEIIOBEKA.

Kpemnuii.

CrpoeHue aToMa, KpUCTAJUIMUECKUNH KpEeMHUM, ero coiictBa u npumenenue. Oxcun kpemuus (IV), ero nmpupoansle pasHOBUIHOCTH. CHUIIMKATHI.
3HaueHue COeAMHEHUI KPEMHUS B )KMBOW U HEKMBOH npupoe. [ToHsATHE 0 CUITMKATHOM MPOMBIIIIEHHOCTH.

JdemMoHcTpanuu.

OOpa3zupl rajJjoreHoB — MpPOCThIX BelleCcTB. B3anMopelicTBUE rajoreHOB ¢ HAaTpUEM, C aJlOMUHUEM. BblTecHeHHe XJIopoM Opoma WU HoAa U3
pacTBOpOB MX coJieil. B3aumoencTBre cepbl ¢ METauiaMH, BOJIOPOJOM M KUCIOpOAOM. B3anmoneicTBre KOHLIIEHTPUPOBAHHON a30THOM KHCJIOTHI C
Mmenpto. Tlornomenne yriem pacTBOpEeHHBIX BEIIECTB MM ra3oB. BoccraHoBieHue mMenu M3 ee okcuzaa yriaem. OOpasibl NPUPOAHBIX COeTUHEHUN
xJyopa, cepbl, ochopa, yriaepona, kpemHus. OOpa3ibl BaXHEHIINX Ui HAPOJHOTO XO3SHCTBA Cylb(aToB, HUTPATOB, KapOOHATOB, (ocdaToB.
OO0pa3siel cTekna, KEpaMUKH, IIEMEHTA.

JlaGopaTopHbie ONBITHI.

20. Tlomydyenue m pacnozHaBanue Bogopozna. 21. MccinegoBaHne MOBEPXHOCTHOTO HATSXKEHUS BOJbI. 22.PacTBOpeHME NEpMaHraHatra Kajaus WIid
MEIHOTro Kynopoca B Boze. 23. ['uapararus o6e3BoxxenHoro cyiabdara menu (II). 24. MzrorosneHue rurncoBoro oTmneyaTka.

25. O3HakoMJIeHHE C KOJUIEKIMeW OBITOBBIX (pUIbTpoB. 26. O3HAKOMJICHME C COCTaBOM MMHEpaJbHOH Bojbl. 27. KauecTBeHHas peakius Ha

rajioreHuA-uoHbI. 28. [lomydyenune u pacno3naBanue kuciopona. 29. I'openue cepsl Ha Boznyxe U B kuciopoae. 30.CoiicTBa pa30aBiIeHHON CEpHOM



kucnoThl. 31. M3yuenue cBolicTB ammuaka. 32. PacrioznaBanue cosneil ammonus. 33. CBolicTBa pa30aBieHHON a30THOM kucioTsl. 34. BzaumogeiicTBue
KOHIIEHTPUPOBAHHOHN a30THON KHUCIOTHI ¢ Mefbio. 35. ['openne docdopa Ha Bo3ayxe u B kuciopoje. 36. PacnosnaBanue pocdaros. 37. ['opeHue yris
B kuciopoze. 38. [losydeHue yroibHON KMCIOTHI U U3ydeHue ee cBorcTB. 39. [lepexo kapOOHATOB B rUApOKapOOHATHI.

40. Paznoxxenune ruapokapoonara Hatpus. 41. [lomydeHrne KpeMHEBOH KHUCIOTHI U U3YUCHHUE €€ CBOMCTB.

IIpenmeTrHble pe3yJibTaThl 00yYeHHs

Yyamuiics K0JIKeH ymemn:

MCIOJIb30BAaTh MPH XapaKTEPUCTUKE METAJUIOB U UX COCTMHEHUI MOHATUSA: «HEMETAIUIBI», «TaIOTEHBI», «aJUIOTPOIHBIE BUIOU3MEHEHUS», «KECTKOCTh
BOJIbI», «BPEMEHHAs ’KECTKOCTh BOABI», «IIOCTOSHHAS KECTKOCTh BOABI», «00IIast )KECTKOCTh BOABIY;

JlaBaTh XapaKTEPUCTUKY XMMUYECKHUX AJIEMEHTOB-HEMETAIIOB (BOAOPOAA, TAJIOTEHOB, KUCIIOPO/Ia, Cephl, a30Ta, ¢ocdopa, yriaepoaa, KpeMHHUs) MO UX
nosioxkeHnto B Ileproguueckoil cucreme xumuueckux snemeHToB JI. M. MenneneeBa (XuUMUYeCKU 3HAK, MOPSAKOBBIH HOMEp, MEPHUOJ, IpYIIA,
MOATPYNIa, OTHOCUTENIbHAs aTOMHAas Macca, CTPOEHHE aToMa (3apsii sapa, YMCIO MPOTOHOB M HEUTPOHOB B sfpe, OOIIEe YHCIO 3JIEKTPOHOB,
pacripeieieHue 3JIeKTPOHOB MO 3JEKTPOHHBIM CII0SIM), IPOCTOE BEIECTBO, (hopMysa, Ha3BaHUE M TUII BBICHIETO OKCHAA U TMAPOKCUAA, popMmyna U
XapakTep JIETy4ero BOJIOPOAHOIO COETUHEHUS);

Ha3bIBaTh COCAMHEHMS] HEMETAJJIOB U COCTABJIATh UX (POPMYJIbI IO Ha3BAHUIO;

XapaKTepu30BaTh CTPOCHUE, 001IHe (PU3NYeCKre U XUMHUUECKHE CBOICTBA MPOCTHIX BEIIECTB-HEMETAIIOB;

OOBSICHATh 3aBUCHUMOCTb CBOMCTB (MJIM MpEICKa3bIBaTh CBOICTBAa) XMMHUYECKUX 3JIEMEHTOB-HEMETAIOB (paguyc, HEeMeTaJUIMYecKhe CBOMCTBa
AJIEMEHTOB, OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA 3JIEMEHTOB) U 00pa3yeMbIX MMM COEIMHEHUH (KUCIOTHO-OCHOBHBIE CBOWCTBA BBICHIMX
OKCHJIOB M THJIPOKCHJIOB, JIETyYUX BOJOPOJHBIX COEIMHEHUH, OKHCIUTEIbHO-BOCCTAHOBUTENIbHbIE CBOMCTBA) OT mojiokeHus B Ilepuonmyeckoii
cucteMe xuMudeckux snemenToB . . Meneneena;

OIMCHIBAThH OOIIME XUMHYECKHE CBOMCTBA HEMETAIIJIOB C IIOMOIIBIO €CTECTBEHHOT'O (PYCCKOTO HIIM POJIHOTO) SI3bIKA U SI3bIKA XUMUU;

COCTaBJISATh MOJIEKYJISIPHBIE YPAaBHEHUs PEAKLWH, XapaKTEPU3YIOUIMX XUMUYECKHE CBOMCTBA HEMETAUIOB U MX COEAMHEHHH, a TaK)Ke DJIEKTPOHHBIE

YpaBHCHUA MMPOLUECCOB OKUCICHUA-BOCCTAHOBJIICHUS,



YpaBHEHHUS SJICKTPOITUTUICCKON TUCCOLMAIINHU; MOJICKYIIIPHBIC, TIOJTHBIC U COKPAIIICHHBIE HOHHBIC YPABHEHUS PEAKIUI C y9aCTUEM IIEKTPOIUTOB;
YCTaHABIIMBATh MPUYUHHO-CIICJICTBCHHBIE CBS3H MEKIY CTPOSHHUEM aTOMa, XUMHUYECKON CBS3BIO, TUTIOM KPUCTAITUYECKON PEIIETKH HEMETANIOB U UX
COCIMHEHHH, UX OOIMMHU (PU3HYECCKUMU U XUMUYECKUMHU CBOMCTBAMU;

OIHMCHIBATh XMMHUYCCKHUE CBOMCTBA BOJOPOJA, TajJOreHOB, KHCIOpPOJaa, Cepbl, a3ora, ¢docdopa, rpadura, aiamaza, KPeMHHS U HX COCIUHCHUH C
MTOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MITM POJIHOTO) SI3bIKA U SI3bIKA XUMHUH,

OIMMCHIBATH CIIOCOOBI YCTPAaHEHUS )KECTKOCTH BOJIBI M BBITIOIHSATH COOTBETCTBYIONIUI MM XUMUYECKHI SKCIICPUMCHT;

BBINOJIHATh, HAOIOaTh ¥ ONKMCHIBATh XMMUYCCKHI YKCIICPUMEHT 110 PACIIO3HABaHUIO MOHOB BOAOPOJa M aMMOHUS, CyJib(daT-, KapOOHAT-, CUIIMKAT-,
docdar-, xmopu-, OpoMua-, HOAUI-UOHOB;

IKCIIEPUMEHTAIILHO UCCIICIOBATh CBOMCTBA METAJJIOB U X COCIMHEHUH, pelIaTh SKCIIEPUMEHTAIILHBIC 3a1aun 10 TeMe «Hemeramiby;

OIMCHIBATh XUMUYCCKUH IKCTICPUMEHT C IIOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO HJIM POJHOTO) SI3bIKA U SI3bIKA XUMUU;

MPOBOJIUTH PACUYETHI 10 XUMHUECKUM (POPMYJIaM B YPAaBHEHHSIM PEAKIIUN, IPOTEKAIOIINX ¢ yYACTUEM HEMETAJUIOB M UX COCIIMHCHUN.
MertanpeamMeTHble pe3yJabTaThl 00y4eHus!

VYyamuiics 10J1KeH ymems:

OpPraHHU30BBIBATH YU4EOHOE B3AUMOJICHCTBHE B TPyINIE (pacpeaesisaTh POJIH, JOTOBAPUBATELCS JAPYT C IPYTOM U T. II.);

MpeBUIETh (MPOTHO3UPOBATH) MOCIEICTBUS KOJJICKTUBHBIX PEIICHUM;

MMOHUMATh MIPUYMHBI CBOET0 HEYyCIeXa U HaXOJUTh CIIOCOOBI BHIXOJIA U3 3TOM CUTYAIINH;

B JIMAJIOTE C YYHUTEJIEM YYUTHCS BBIPAOATHIBATH KPUTEPHH OICHKH M OMPEICSNISATh CTENCHb YCICIIHOCTH BBITIOJHEHUS CBOSH pa0bOoThl M pabOTHI BCEX,
MCXOJIS N3 UMCIOIIMXCSl KPUTEPUEB, COBEPIIICHCTBOBATH KPUTEPUH OIEHKH U TIOJI30BATHCS UMH B X0JIC OIICHKH W CAMOOIICHKH;

OTCTauBaTh CBOKO TOUKY 3PEHUS, apTyMEHTHPYA €¢;

MOATBEPKIaTh ApTyMEHTHI (pakTamu;

KPUTHYHO OTHOCHUTHCS K CBOEMY MHEHHUIO;

CJIymIaThb APYTUX, ObITAaThCA IPUHUMATDh APYTYIO TOUYKY 3pCHUA, OBLITh TOTOBBIM U3MEHUTH CBOIO TOYKY 3pCHHA,



COCTaBJIATH pedepar 1o onpeaenecHHon hopme;

OCYLIECTBJIATH KOCBEHHOE Pa3JIECIUTEIBHOE JOKA3aTEIbCTBO.

Tema 4. IlpakTukym 2. CBoiicTBa coeJUHEHUI HeMeTAJLIOB (3 1)

1. Pemenne s3xkcnepumMeHTanbHbIX 3a1a4 1o teme «lloarpynna ramorenosy. 2. Pemenne sxkcnepuMeHTanbHbIX 3a1a4 1o teme«lloarpynna kuciopoznay.
3. Pemienne skcnepuMeHTaNIbHBIX 3a71a4 1o Teme «lloarpymma azoray. 4. Pemenue skcrnepuMeHTalbHbIX 3a1a4 o Teme «lloarpynmna yriaepona». S.
[Tonyuenue, cobupanue U pacrio3HaBaHUE ra30B.

IIpeameTHbIe pe3ybTaThl 00y4eHHS

Yyamuiics X0J1KeH ymems:

oOpamiarecs ¢ 1a00paTOPHBIM 000PYIOBAaHUEM M HarpeBaTEIbHBIMU MPUOOPAMH B COOTBETCTBUY C MTPABHIIAMHU TEXHUKH O€3011aCHOCTH;

HaOII0AaTh 32 CBOMCTBAMH HEMETAJIOB U MX COSAMHEHUH U SIBICHUSMH, TPOUCXOISIINMHU C HUMH,

OIHCHIBATh XUMUYECKUH SKCTIEPUMEHT C IMOMOIIBIO0 €CTECTBEHHOTO (PYCCKOTO UITU POJHOTIO0) SI3bIKA U A3BbIKA XUMUM;

JIeNaTh BBIBOJIBI MO PE3YJIbTaTaM MPOBEIEHHOIO SKCIEPUMEHTA.

MeTtanpeamMeTHble pe3yJbTaThl 00y4eHUs

VYyamuiics 10J12KeH ymems:

OIpeIeNIATh, UCXOS U3 YueOHOI 3a/1aun, HEOOXOJMMOCTb UCIOIb30BaHUS HAOIIOIEHUS MITH SKCIIEPUMEHTA.

Tema 5. O6001meHHe 3HAHUI IO XUMHHM 32 KYPC OCHOBHO# 1IK0JbI. [Toaroropka

K rocyanapcrBenHoi uroropoii arrecrauuu (CUHA) (10 4)

[Tepnonnueckuit 3axkoH u [lepnoandeckas cucrema xumudeckux emMeHToB JI. 1. MenaeneeBa. @u3nueckuil CMbICI MOPSIKOBOIO HOMEpA JIEMEHTA,
HOMEPOB NEpUOAA U IPYIIIBI. 3aKOHOMEPHOCTH MU3MEHEHHUs CBOWMCTB 3JIEMEHTOB M MX COCJAMHEHUH B MEPHOJAX U IPyNNax B CBETE MPEACTaBICHUHN O
CTPOECHHUH aTOMOB DJIEMEHTOB.

3HaueHUe MEPUOJNYECKOr0 3aKOHA. BHUIBI XMMMUECKHUX CBSI3€H M THUIIBI KPUCTAUIMYECKUX PEIIETOK. B3auMOCBS3b CTPOEHUS M CBOMCTB BEIIECTB.

Krnaccudukanusa XuMHUECKUX peaklUii 0 pa3IMYHbIM NPU3HaKaM (YMCIIO U COCTAaB pearupyroiux U 00pa3yonuxcs BeUIeCTB; HaTN4Ke



rpaHuibl pasaena (as; TermioBod A(PQeKT, U3MECHCHHUE CTCICHEH OKHUCICHHS aTOMOB; HCIIOJb30BaHHME KaTajau3aTopa; HAlpaBJICHHUE MPOTEKAHWS ).
CKopocTh XMMHUYECKUX peakinuid M (akTopel, Biusiomme Ha Hee. OOpaTUMOCTh XMMHUYECKUX PEAKIMA MU CHOCOOBI CMEUIEHUS XUMHUYECKOTO
paBHOBECHSI.

[IpocTeie u cnoxHbIe BemecTBa. MeTauibl 1 HeMeTaulbl. [ eHeTHuUecKue psiabl MeTalljia, HEMETAlJIa M MEPeXoIHOro Metaiia. OKCUIBIM THIPOKCH JIbI
(ocHOBaHMS, KHUCIOTBHL, aM(OTEpHBIC TUIAPOKCUIBI), coimu. Mx cocrtaB, kinaccudukamuss W OOIIHE XUMHYECKHE CBOWCTBA B CBETE TEOPHUH
BJIEKTPOJIUTUYECKON AUCCOLUALINH.

JIN4YHOCTHBIE Pe3yJIbTAThI 00y4YeHUs

Yyamuncs 10J:KeH:

3HAMb U NOHUMAMb. OCHOBHBIC UCTOPHUYCCKHUE COOBITHS, CBSI3aHHBIC C PA3BUTUEM XMMHH M OOIIECTBA; TOCTIIKEHUS B 00JIACTH XUMHH M KYJIbTYpHBIC
Tpaauluu (B YaCTHOCTH, HAay4YHbIE TPAJULMU) CBOEH CTpaHbl; OOLIEMHPOBBIE JOCTHXKEHHS B OOJACTHM XMMHM; OCHOBHBIE NMPUHLMUIBI U IpaBUIIa
OTHOIIIEHUS K MPUPOJIC; OCHOBBI 3JJ0POBOT0O 00pa3a KU3HH M 370POBbECOSPETAIOIINX TEXHOJIOTHIA;

MpaBuJIa MOBEJCHHS B UPE3BBIYAIHBIX CUTYAIUAX, CBI3aHHBIX C BO3JCHCTBUEM Pa3IUYHbBIX BEIIECTB; OCHOBHBIC MPaBa U 00S3aHHOCTH I'pakIaHUHA (B
TOM YHUCJIC yqamerocsl), CBA3aHHBIC C ITNYHOCTHBIM, HpO(i)eCCI/IOHaJ'II)HI)IM 1 ) KN3HCHHBIM CaMOOHpeI[CJ'ICHI/IeM;

COIMAIBHYIO 3HAYMMOCTh M COJIEpKaHue MpodecCuid, CBI3aHHBIX C XUMHUEH;

UCRBIMBIEAMb . YYBCTBO TOPAOCTH 32 POCCUUCKYI0O XMMUYECKYIO HAYKy U YBAKEHUE K HUCTOPUU €€ PAa3BUTUSA; YBAXKECHUE U NMPUHATHE JOCTUKECHHUI
XUMHH B MUPE; TI000Bb K MPHUPOJIE; YBAKEHUE K OKPYKAIOLIUM (yUalMCSl, YUUTEISIM, POJUTENSAM U JIp.) — yMETh CIYIIATh U CIBIIIATh MapTHEpa,
HpI/ISHaBaTI) npaBo KaXXa0ro Ha CO6CTB€HHO€ MHCHUC, HpI/IHI/IMaTB pemeHI/m C y‘IGTOM HOSI/IHI/If/'I BCEX y‘-IaCTHI/IKOB; LI}/BCTBO HperaCHOFO 158
3CTCTHUYCCKHUX I—IyBCTB Ha OCHOBC 3HAKOMCTBA C MI/IpOM BCIIICCTB U UX npeBpameHHﬁ; CaMOYBa)KeHI/Ie U OSMOITMOHAJIBHO-ITOJIOKUTCIIBHOC OTHOIIICHUEC K
ceOe;

npu3Haeamy: NEHHOCTH 37JOPOBBS (CBOETO U APYTUX JIOJEH ); HEOOXOIMMOCTh CAMOBBIPAKECHHUS, CAMOPEATU3AIINH, COIIMATLHOTO MMPU3HAHUS;
0CO3Ha6amsp: TOTOBHOCTH (WJIM HETOTOBHOCTH) K CAMOCTOSTEIILHBIM MOCTYIKAM U JCWCTBUSM, OTBETCTBEHHOCTD 3a MX PE3YJIbTaThl; TOTOBHOCTD (MU

HeFOTOBHOCTI)) OTKPBITO BbIpAXXaThb U OTCTaUWBATh CBOIO IMO3UIUIO U KPUTHYHO OTHOCUTLCA K CBOUM ITOCTYIIKAM;



nPOAGAAMY: HKOJIOTUYECKOE CO3HAHME; JOOPOKENIaTeNbHOCTh, JOBEPUE W BHUMATEIBHOCTH K JIIOJSM, TOTOBHOCTh K COTPYJHHUYECTBY U JAPYXKOeE,
OKa3aHMIO TOMOLIM TeM, KTO B HEH HyXIaeTcs; OOOOIIECHHBIH, yCTOWYHMBBIA W W30MpaTEeNbHBIA IO3HABATEIBHBI WMHTEPEC, MWHULUATHBY U
JH0003HATENIBHOCTh B U3YYE€HUHU MUPA BELIECTB U PEaKIHii; Ie1eyCTPEeMICHHOCTh U HACTOWYMBOCTh B JOCTH)KEHUH LieJIel, TOTOBHOCTh K IPEO/]0JIEHUIO
TpyAHOCTEH; yOEXKIEHHOCTh B BO3MOXHOCTH MMO3HAHUSI IPUPOJIbl, HEOOXOAMMOCTH Pa3yMHOI'0 UCHOJIb30BaHUS JOCTH)KEHUIN HAYKU U TEXHOJIOTMH JUIs
pa3BHUTHS OOIIECTBA;

yMemb: YCTAHABIUBAThH CBSI3b MEXKIY LIEJIbIO U3YUYEHUS XUMUU U TEM, JJIS YEro OHA OCYLIECTBIISETCA (MOTHMBAMH); BBIIOJIHATh KOPPUTHPYIOIIYIO
CaMOOLIEHKY, 3aKJII0YAIOLIYI0Cs B KOHTPOJIE 3a MPOLIECCOM M3yYeHHs XMMUU U BHECEHUHM HEOOXOAMMBIX KOPPEKTUBOB, COOTBETCTBYIOIMX 3TalaM U
crioco0aM M3y4eHMs Kypca XMMUU; BBINOIHATh PETPOCHEKTUBHYIO CAMOOLICHKY, 3aKIIIOYAOLIYIOCS B OLIEHKE MPOoLecca U pe3ysibTaTa U3y4eHHs Kypca
XUMHUU OCHOBHOM IIKOJIBL, ITOABEACHUN UTOTOB HA OCHOBE COOTHECEHMS LIEJIEN U PE3YIIbTaTOB;

CTPOUTH JKU3HEHHBIE U TMPO(PECCHOHANBHBIC TUIAHBI C YUYETOM KOHKPETHBIX COIUAIbHO-HCTOPHUYECKUX, MOJIUTHIYCCKUX U SKOHOMUYECKHX YCIIOBHIA;
0CO3HaBaTh COOCTBEHHBIE IIEHHOCTU U COOTBETCTBUE UX

IIPUHUMAEMBIM B JKM3HU PELICHUAM; BECTH JIHAJIOT HA OCHOBE PABHOIPABHBIX OTHOLICHUN U B3aUMHOI'O YBA)KCHMS; BBIIEIATH HPABCTBEHHBIN aCIIEKT
MOBE/ICHNUS M COOTHOCHUTH MOCTYNKHU (CBOM U JIPYTHX JIIOEH) U COOBITHS C MPHUHATHIMU 3TUYECKUMH HOpPMaMu; B IpejesaX CBOMX BO3MOKHOCTEN
MIPOTUBOACHCTBOBATh ACUCTBUAM U BIUSHUAM, MPEACTABISIONIUM YIPO3Yy KU3HH, 310pOBbIO U O€30MaCHOCTH JUYHOCTH U OOLIECTBA.

I[lnanupyemMsble pe3y/ibTaThl 00yUeHMSsI:

BbINYCKHUK HAYYHTCS:

* OIIUCBIBATh CBOMCTBA TBEPBIX, KHUJIKHUX, A3000pa3HBIX BELIECTB, BBIACIASA UX CYIIECTBEHHbIE TPU3HAKH;

* XapaKTEpU30BaTh BEIIECTBA IO COCTaBy, CTPOECHUIO M CBOWCTBaM, YCTAaHABIMBaThb IPUUYMHHO-CJIEICTBEHHBIE CBS3M MEXAY JaHHBIMU
XapaKTepUCTHUKAMU BEIECTBA;

* PacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKMX IOHATHH «aTOM», «MOJIEKYJIa», «XUMHYECKHUH D3JIEMEHT», «IIPOCTO€ BEILECTBOY», «CIOKHOE

BCIICCTBO», KBAJICHTHOCTBb», UCIIOJIb3YA 3HAKOBYIO CUCTEMY XHUMUHU;



* 1300pakaTh COCTAaB MPOCTEHIINX BEUIECTB C MOMOIIBI0 XMMHYECKHX (POPMYINI M CYIIHOCTh XUMHUYECKHX PEAKIUN C MOMOIIBI0 XUMUYECKUX
YPaBHEHU;

* BBIYMCIIATD OTHOCUTENIBHYIO MOJIEKYJIIPHYIO M MOJISIPHYIO MAacChl BEIECTB, a TAK)KE€ MAacCCOBYIO JIOJII0 XUMUYECKOTO 3JIEMEHTa B COCIUHEHMSIX
IUI OLICHKHU MX IIPAKTUYECKON 3HAYMMOCTH;

¢ CpaBHUBATH 110 COCTaBy OKCHbI, OCHOBAaHUS, KUCJIOTBI, COJIU;

° KJIaCCI/I(l)I/IIII/IPOBaTI) OKCHJbI 1 OCHOBAaHU 110 CBOﬁCTBaM, KHCJIOTBI U COJIK 11O COCTAaBY,

* [10JIb30BaThCA J1a00PaTOPHBIM 000PYIOBAHUEM U XMMHUYECKON TIOCYI0M;

* [IPOBOJIUTh HECJIOXKHbIE XMMHMUYECKHE ONBITHI M HAOJIOJCHMS 32 W3MEHEHHUSMHU CBOWCTB BELIECTB B IPOLECCE MX IMpPEBpallleHHi; coOiroaaTh
IMpaBuJjia TCXHHUKHU 0€e30IMacHOCTH IIpU MMPOBCACHN N Ha6JIIOI[€HI/Iﬁ U OIIBITOB,

* pa3nuyaTh SKCIEPUMEHTAIBHO KHCIOTHI M IIENO0YH, MOJB3YSICh MHANKATOPAMH; OCO3HABaTh HEOOXOIMMOCTh COOIOACHUS Mep 0e30IacHOCTH
py 0OpaLEHUH C KMUCIOTaMH U I1EJI0YaMHU.

* pacKpbIBaTh CMBICH Nepuoaudeckoro 3akona JI. . Menneneesa;

* OIIMCBIBATH U XapaKTEPU30BaTh TAOINYHYIO (POPMY NEPUOANUECKON CUCTEMbl XUMUYECKUX JIEMEHTOB;

* XapaKTepU30BaTh COCTaB aTOMHBIX SJI€p M PACHPEIEICHUE YUCia JIEKTPOHOB I10 3JIEKTPOHHBIM CJIOSM aTOMOB XMMHUYECKUX JIEMEHTOB MaJbIX
[IEPUOI0B IIEPUOAUUECKON CUCTEMBI, a TAKXKE Kaausi U KalbLUs,

* pa3JIMyaTh BUJbl XUMUYECKOU CBSI3U: MOHHYIO, KOBAJIEHTHYIO MOJIAPHYIO, KOBAJICHTHYIO HETOJSIPHYIO U METAJNINYECKYIO;

* U300pakaTh JIEKTPOHHO-UOHHBIE (POPMYIIBI BElIECTB, 00pa30BaHHBIX XUMUYECKUMH CBSI3IMU Pa3HOTO BHUJIA;

* BEISIBIISITH 3aBUCUMOCTE CBOMCTB BCIIECTB OT CTPOCHUA UX KPUCTAININICCKUX peHIéTOKZ HOHHBIX, aTOMHBIX, MOJICKYJIAPHBIX, MCTAJTNIMYCCKUX

* XapaKTepru30BaTh XUMHUYECKUE BJIEMEHTHl M UX COEAMHEHMSI Ha OCHOBE IOJIOXKEHHS 3JEMEHTOB B MEPUOAUYECKON crucTteMe U 0COOeHHOCTEH
CTPOEHHUs UX aTOMOB;

* XapaKkTepu30BaTb HAYYHOEC U MHUPOBO33PEHYECKOE 3HAYCHHE IEPUOJMYECKOr0 3aKOHA U INEPUOJUYECKOM CUCTEMBl XMMHUYECKUX DIEMEHTOB

. . Menneneea; * 00bACHATh CyTh XMMHUUECKUX MPOIECCOB U UX MPUHLIUIINAIBHOE OTINYNE OT (PU3HUECKUX;



* Ha3bIBATh [IPU3HAKU U YCJIOBUS IPOTEKAHNUS XUMUUECKUX PEAKLIN;

* YCTaHABJIMBATH MPUHAICKHOCTH XUMUYECKOHN PeakIMy K ONpeAeIEHHOMY THITY 110 OAHOMY U3 KJIacCU(UKAIMOHHBIX TPU3HAKOB: 1) MO YncIty U
COCTaBY MCXO/HBIX BEIIECTB U NPOAYKTOB PEAKIMH (PEAKLIUU COSIUHEHUS, Pa3I0KEeHUs, 3aMeIlleHUs] 1 0OMEHa); 2) MO BBIAEICHUIO UM MOTJIOLICHUIO
TEIUIOTHl (peakUM SK30TEPMUYECKHE U HHJIOTEPMUYECKHE); 3) MO M3MEHEHHUIO CTENEHEH OKUCIEHUS XMMUYECKMX JJIEMEHTOB (peakuuu
OKHUCJIUTETHHO-BOCCTAHOBUTEIBHEIE); 4) 10 00paTUMOCTH Tpoliecca (peakiuu 00paTuMbIe U HEOOPATUMEIE);

* COCTaBJIATh YPABHEHUsS JJIEKTPOJUTUYECKON AMCCOLMALMM KHUCIOT, IIEJIOYEH, COJICH; IOJIHbIE U COKPAIIEHHBIC MOHHBIE YPAaBHEHUS PEAKLUN
o0MeHa; ypaBHEHHS OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIINA;

* IPOTHO3UPOBATh IMPOJYKThl XMMHUYECKMX peakuuil 1mo QopmMmynam/Ha3BaHUSIM HCXOJAHBIX BELIECTB; OMNPEAEATh HCXOJAHBIE BEIIECTBA I10
(dbopmynaM/Ha3BaHUSAM MPOTYKTOB PEAKIINH;

* COCTaBJIATh YpaBHEHUS peakluii, COOTBETCTBYIOIUX IOCIEAOBATEIbHOCTU («IIETIOUKE») MPEBPAILIEHUN HEOPraHUYECKHUX BELIECTB PA3JIMYHBIX
KJIACCOB;

* BBISIBIIATD B IIPOLIECCE DKCIIEPUMEHTA IPU3HAKH, CBUACTEILCTBYIOIINE O IPOTEKAHUH XUMHUECKON PEaKIINH;

* [IPAUTOTOBJIATH PACTBOPBI C ONPEAEIEHHON MAaCCOBOU J10JIEW PACTBOPEHHOTO BEILIECTBA;

* OIPENIENATh XapaKTep CPeIbl BOAHBIX PACTBOPOB KUCIIOT U LIEJIOYEH 110 U3MEHEHHUIO OKPACKU UHAUKATOPOB;

* IPOBOJUTH KAYECTBEHHBIE PEAKLNH, TOATBEP/KAAIOIINE HATMUNE B BOJHBIX PACTBOPAX BELIECTB OTAEIbHBIX HOHOB

* ONpeAETATh NPUHAJICKHOCTh HEOPTaHUUECKUX BELIECTB K OJTHOMY M3 M3YUYEHHBIX KJIACCOB/TPYIII: METAJUIbl U HEMETAJUIbI, OKCH/IbI, OCHOBaHMS,
KHCJIOTBI, COJIH;

* COCTaBJIATH (POPMYIIBI BELIECTB 110 UX HA3BAHUSIM;

* ONPENIENSTh BAJIGHTHOCTD U CTETIEHb OKUCIIEHUS JIEMEHTOB B BEILIECTBAX;

* COCTaBJIATH (DOPMYJIbI HEOPTAaHMUECKUX COCTUHEHUH TI0 BAJIEHTHOCTSIM M CTENEHAM OKHCIICHHSI 3JIEMEHTOB, a TakXkKe 3apsaaM HOHOB, YKa3aHHBIM

B Ta6J'II/II_Ie pPacTBOPUMOCTHU KHUCIIOT, OCHOBaHUI U COJ'ICﬁ;



* O0BSICHATh 3aKOHOMEPHOCTH WM3MEHEHUS (PU3UYECKHX U XUMHUYECKHX CBOMCTB MPOCTHIX BEMICCTB (METAUIOB M HEMETAIIOB) M HMX BBICIIHUX
OKCHJIOB, 00pPa30BaHHBIX AJIEMEHTaMH BTOPOTO M TPETHETO IMEPUOIOB;

* Ha3bIBaTh OOIIME XUMUYECKHE CBONCTBA, XapaKTEPHBIC JJIsl TPYIIIT OKCHJIOB: KUCIOTHBIX, OCHOBHBIX;

* Ha3bIBaTh OOIIME XUMUYECKHAE CBOMCTBA, XapaKTePHBIC JIJIsl KAKIOTO M3 KIIACCOB HEOPTaHUYECKUX BEUIECTB: KUCIOT, OCHOBAHHMIA, COJICH;

* PUBOJIUTH IPUMEPHI PEAKITUH, MOATBEPKAAIOINUX XUMUICCKUE CBOWCTBA HEOPTAHUYECKUX BEIIECTB: OKCUIOB, KUCIOT, OCHOBAaHHM U COJIEH;

* ONPEICISITh BEIIECTBO-OKUCIUTEIb U BEIIECTBO-BOCCTAHOBUTEIb B OKUCIIUTEIIFHO-BOCCTAHOBUTEIBHBIX PEAKITUSX;

* COCTaBJISITh OKUCIUTEILHO-BOCCTAHOBUTEIILHBIN OaaHC (U M3YUEHHBIX PEAKIIHIA) 110 MPEIJIOKESHHBIM CXeMaM PeaKIluii;

* IPOBOJIUTH JTAOOPATOPHBIE OMBITHI, ITOATBEPIKIAOIINE XUMHUUECKUE CBONCTBA OCHOBHBIX KJIACCOB HEOPTraHMYECKHX BEIIECTB;

BoinyckHuk nosayuum 603mM0M4CHOCHIb HAYUUMBCA:

* 2PAMOMHO 0OPAUAMBCSL C BEUECNBAMU 8 NOBCEOHEBHOU HCUSHU,

* 0CO3HABAMb HEOOXOOUMOCMb COONIOOEHUS NPABUIL IKOI02UYECKU 6e30NaACH020 N08edeHUs 8 OKPYJcalowell NpupooHoll cpede;

* NOHUMAMb CMBICT U HE0OX0OUMOCMb COONI00eHUsT NPEeONUCAHUL, NPeodlazaemvlx 8 UHCMPYKYUSX NO UCHOIb308AHUI0 NEKAPCME, CPeOCms
ObLIMOBOU XUMUU U OD.,

* UCNOIL308AMb NPUOOPEMEHHbIE KIOYEeBble KOMNEeMEHMHOCMU NPU BbINOJHEHUU UCCIe008aAMENbCKUX NPOEKMO8 NO U3YYEHUIO CBOUCME, CNOC0O08
NOLYYEHUsL U PACNO3HABAHUSL BEUYECNE;

* Pazeueamb KOMMYHUKAMUBHYIO KOMNEMEHMHOCMb, UCHOAb3YS CPeOCmed YCMHOU U HUCbMEHHOU KOMMYHUKAYUU Npu pabome ¢ meKcmamu
VueOHUKa U OONOIHUMENbHOU TUMEPAmypoll, CHPABOYHbIMU MAOIUYAMU, NPOSEIAMb 20MOBHOCIb K YEANCEHUIO UHOU MOYKU 3DeHUs. NPU 00CYHCOeHUU
Pe3YIbmamos 6blNOJIHEHHOU pabombl;

* 00bEKMUBHO OYEHUBAMb UHDOPMAYUIO O BEUeCmBaX U XUMUYECKUX NPOYeccax, KpUMuyecku OMmHOCUMbCA K NCe8OOHAYYHOU UHopmayul,
Hed0bpOCco8ecmHOll peKiiame, Kacaroweucs UCnoab308aHUs PA3IUYHBIX 8EUieCE.

* 0CO3HABAMb 3HAUEHUEe MeOPeMmUeCcKUX 3HAHULL 011 NPAKMUYECKOU 0esAmelbHOCU Yelo8eKd;

® onuceleams U3y4eHHble 00vexmul Kax cucmembsl, NPUMEHSA 102UKY CUCMEMHO2O0 aHAIU3A,



* NPUMEHAMb 3HAHUSL O 3AKOHOMEPHOCMAX NePUOOUHECKOU CUCMeMbl XUMUYECKUX DIeMEeHMO8 Oisi 00bACHeHUs U npedeUuoeHus CeoLCms
KOHKDEMHbIX euecme;

* pazsusamv UHGOPMAYUOHHYIO KOMNEMEHMHOCb NOCPEOCNEOM Y2lyONeHUs 3HAHUL 00 UCMOPULU CIMAHOBIEHUS XUMUYECKOU HAYKU, €€ OCHOBHbIX
NOHAMUL, NePUOOUYeCcK020 3aKOHA KaK 00OHO020 U3 8ANCHENUUUX 3AKOHO8 NPUPOObL, d MAKIHCE O COBPEMEHHBIX OOCMUNCEHUAX HAYKU U MEXHUKU.

* cocmaeniams MONEKYIAPHbIE U NOJIHbIE UOHHbLE YPAGHEHUSI NO COKPAUEHHBIM UOHHBIM YPAGHEHUSM,

* NPUBOOUMb NPUMEPLI PEaKYUll, NOOMBEPAHCOAIOUUX CYUWECMBOBANHUE B3AUMOCEAZU MENHCOY OCHOBHBIMU KAACCAMU HEOP2AHUYECKUX 8eUleCE;

* NPOCHO3UPOBAMb PE3VIbIMAMbl 8030CUCMBUSL PA3TULUHBIX (DAKMOPO8 HA USMEHeHUe CKOPOCMU XUMUYECKOU peaKyul,

* NPOCHO3UPOBAMb PE3YIbMambl 8030€UCMBUSL PA3TUYHBIX PAKMOPO8 HA CMeujeHUe XUMULECKO20 PABHOBECUSL.

* NPOCHO3UPOBAMb XUMUYECKUE C8OUCMBA 8eujecme Ha OCHOBE UX COCMABA U CMPOEHUS,

* IPOCHO3UPOBAMb CNOCODHOCb BeujeCmaed NPoAGIAMb OKUCIUMENbHbLE U 80CCIMAHOBUMENbHbLE CBOUCMBA C YUEMOM CmeneHell OKUCeHUs.
91eMEHMO8, 8X0OAWUX 8 €20 COCMA8;

* BLIABIIAMb CYUWECMBOBAHUE 2EHEMUYECKOU 83AUMOCEIA3U MEHCOY 8eeCmBaMU 8 psdy: NPOCHOe BeUecmB80 — OKCUO — 2UOPOKCUO — COlb;

® OpcaHU306bl6ANDL, npoeodumb YHYeHu4vecKkue npoeKmol no UCCNIE00B8AHUIO CEOUCME sewecmes, UMeruuUx 6As0CHOE NPAKmMu4ecKoe 3Haverue.



