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PaGouasi mporpaMma
no xumuu B 9 Kjacce
Ha 2022 — 2023y4eOHbli 10

Ypcso YacoB B HeeNmo: 2 4.

Yycno 9acoB B roji: 68 4.

[IpakTrueckux pa6or : 7

KoHTponsHbIX pabor : 4

Vuebuuk «Xumus 9 knacey O.C.I'abpuensid - peKOMEHI0BaHO
Vuurens 6uonoruu MOY Enranaepckas CIII__ Huszsosa 10.0.

MunuCcTepCTBOM 00pa30BaHus H HAYKH P® — M.: Jlpoda, 2018r.

¢ .EnranaeBo
2022r.

IlosicHUTEIbLHASA 3aNMHCKA
K padoyeil mporpaMme no XuMHuu
JIA o0y4yaromuxes 9 Kiacca

Hacrosimas paGouas mporpamMMa HalvdcaHa Ha OCHOBAHUU CJEIYIOIIUX HOPMATHBHBIX
JOKYMEHTOB M METOJAMYECKUX MaTEePHUAIIOB:
1. ®EJEPAJIBHBIN T'OCYJAPCTBEHHBIM OBPA30OBATEJIbHBIII CTAHIAPT
OCHOBHOI'O OBHIET'O OBPA3OBAHHMA. VYTBepxkiaeHn mnpukazom MHUHUCTEPCTBA
oOpazoBanusi u Hayku Poccuiickoit ®enepamun ot «17» nekabps 2010 r. Nel897 —
http://standart.edu.ru/
2.  Ilpumepnas nporpaMma OCHOBHOTO 0OIIero 00pa3oBaHus o0 XUMHH (6a30BBIN YPOBEHbD )
3.  IIporpamma kypca xumuu O.C. 'abpuensna, 8-9 xnaccel. M: lpoda, 2019r.
4.0cHoBHass oOpas3oBarenpHasi MporpaMma OCHOBHOTO obmiero oOpazoBanus MOV
Enranaesckoii CIL.
5.YueOusrii mnan MOY Enranaesckoii CIL na 2022-2023 yue6nblii To1.

MecTo yye6HOro nnpeMeTa B y4eOHOM IJIaHe
KonunuecTBo 4acoB no 1iany: 684

Bcero: 68 u.

B wenemnto: 2 u.

OcoOeHHOCTH coziepKaHUsl Kypca «XUMUsD SBISIOTCS TNITABHOW NMPHUYMHOM TOTO, YTO B
6a3ucHOM yyeOHOM (00pa30BaTENbHOM) IJIaHE ITOT MPEAMET MOSBISETCS MOCIETHUM B DALY
€CTeCTBEHHOHAYYHBIX JUCIUIUINH, IOCKOJIBKY ISl €0 OCBOCHMS MIKOJIBHUKH JOJDKHBI 00J1a/1aTh
HE TOJIBKO OIPENEIIEHHBIM 3allacOM IPEABAPUTENIbHBIX €CTECTBEHHOHAYYHBIX 3HAHWM, HO U
JOCTaTOYHO XOPOIIO PAa3BUTHIM a0CTPAKTHBIM MBIIICHUEM.

IInanupyemble pe3yJibTaTbl OCBOCHHSI XMMHH


http://standart.edu.ru/

JInuHOCTHBIE:

B IICHHOCTHO-OPUEHTAIMOHHOHN c()epe — YyBCTBO TOPIAOCTH 32 POCCHICKYIO
XMMHMUYECKYIO HayKy, TYMaHU3M, OTHOILIEHUE K TPY1y, LEIEYCTPEMIIEHHOCTD;
(hopMHpOBaHKE IEHHOCTH 3[IOPOBOTO U 0€30TaCHOTO 00pa3a JKU3HH; YCBOCHHE MTPABHII
WHJUBUAYAIBHOIO U KOJJIEKTUBHOTO 0€3011aCHOTO MOBEACHUS B UPE3BhIUATHBIX
CUTYaIUX, YTPOXKAIOLIUX KU3HU U 3J0POBbIO JIIOJIEH;

B TPYAOBOU chepe — rOTOBHOCTh K OCO3HAHHOMY BBIOOPY JabHEHIIIeH
00pa3oBaTebHON TPACKTOPHH;

B [T03HABATEIbHOM (KOTHUTHBHOM, HHTEJUIEKTYyaIbHON) chepe — yMEHHE YIpaBiIATh
CBOEH IT03HABATEIILHON JEATENBHOCTBIO.

(hopMHpOBaHHE OCHOB SKOJIOTMYECKOI KYIbTYphl, COOTBETCTBYIOIIENH COBPEMEHHOMY
YPOBHIO 3KOJIOTMYECKOT0 MBIIIJIEHUS, PA3BUTHE ONBITA SKOJIOTMUECKU OPUEHTHPOBAHHON
pedIIeKCUBHO-OLIEHOYHON U IPAKTUYECKON JEeSATEIbHOCTH B dKU3HEHHBIX CUTYalHsIX;

MeTaHpeI[MeTHble:

YMEHHE CaMOCTOATEIbHO OMNpEAesATh LI CBOEro OOy4eHMs, CTaBUTb U
(dbopmynupoBath Juid ceOs HOBBIE 337aud B yu€Oe U IMO3HABATEIbHOW AEATEIbHOCTH,
pa3BUBaTh MOTHBBI U HHTEPECHI CBOEH MO3HABATEILHON JESITEIbHOCTH;

YMEHHE CaMOCTOSITENIbHO TIUIAHUPOBAaTh IyTH JOCTWXKEHHUS ILeNeld, B TOM 4HCIe
albTepHATUBHBbIE, OCO3HAHHO BBHIOMpaTh Haubosiee 3(hdeKkTuBHBIE CHOCOOBI pelIeHUs
y4eOHBIX U O03HABATEIbHBIX 33/1a4;

YMEHHE COOTHOCHTH CBOM JIEHCTBUSl C IUIAHMPYEMBIMHU pe3yJbTaTaMH, OCYIIECTBIATH
KOHTPOJIb CBOEW JEsTeNIbHOCTH B TMpoliecce AOCTIKEHUS pe3yibTaTa, OIpPeNeNsTh
crocoObl ICUCTBUHN B paMKax MPEIOKEHHBIX YCIOBUN U TpeOOBaHUMN, KOPPEKTUPOBATH
CBOM JICCTBUS B COOTBETCTBUU C U3MEHSIOUICUCS CUTYyaIUEH;

YMEHHME OLEHUBATh NPABWILHOCTb BBIMIOJHEHUS Yy4eOHOM 3amaud, COOCTBEHHBIE
BO3MOYKHOCTH €€ PEIICHUS,

BJIJICHUE OCHOBAMHM  CaMOKOHTpPOJS, CAMOOLEHKH, NPHUHATHS  pEUIeHUd U
OCYILIECTBJICHUSI OCO3HAHHOTO BbIOOpA B YUeOHOM 1 MMO3HABATEILHOM 1EATEIbHOCTH;
YMEHHE OIpeAesaTh MOHITHUS, CO3[aBaTh O0O0O0OIEHUs, YCTaHABIMBATh aAHAJIOTHH,
KJIaCCU(UIIMPOBATh, CAMOCTOSATEIbHO BBIOMpPAaTh OCHOBAHUA U  KPUTEpUH IS
KJIacCU(UKAIlUU, YCTaHABIUBATh MPUYNHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH JIOTUYECKOE
paccyxJeHue, yMO3aKioueHue (MHAYKTUBHOE, AEyKTUBHOE U 10 aHAJIOTHH) U JeNIaTh
BBIBO/IbI;

YMEHHE CO3/1aBaTh, IPUMEHSTh U IMpeoOpa30oBbIBaTh 3HAKU M CUMBOJIbI, MOJEIU U CXEMBbI
JUIS pellleHrs y4eOHbIX U MM03HABATEIbHBIX 33/1aY;

YMEHHE OPraHH30BBIBATH y4eOHOE COTPYIHHYECTBO U COBMECTHYIO AESATEIBHOCTH C
YUUTENIEM U CBEPCTHUKaMU; paboTaTh MHAMBHUAYaAJIbHO M B TPYIIE: HAXOAUTH 0OIIee
pelieHre M paspemath KOH(MIMKTBI HA OCHOBE COIVIACOBAHUS MO3UIMN U ydéra
HMHTEPECOB; (GOPMYIUPOBaTh, APTYMEHTUPOBATh U OTCTaUBATh CBOE MHEHUE;

YMEHHUE OCO3HAHHO MCIOJIb30BaTh PEYEBBIE CPEJICTBA B COOTBETCTBUH C 3a/1a4eil
KOMMYHHKAITIH 7151 BBIPQXKSHHSI CBOUX YYBCTB, MBICIIEH U MOTpeOHOCTEH;

MJIAHUPOBAHUS U PETYISALIMM CBOEH IE€ATEbHOCTH; BIAJEHUE YCTHON U MUCbMEHHOMN
pEeYbI0, MOHOJIOTHYECKOM KOHTEKCTHOM pedblo;

dbopMupoBaHre M pa3BUTHE  KOMIIETEHTHOCTH B  OOJIaCTH  MCIIOJIb30BAaHUSA
MH(OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH;

(dbopMHUpOBaHHE W Pa3BUTHE JKOJOTHYECKOTO MBIIUICHUS, YMEHHUE MPUMEHSTh €ro B
MO3HABATEIHbHON, KOMMYHHKATHBHOM, COIMAIbHOW MPAKTHKE H MPOo(hecCHOHATBHOM
OpHUEHTALINH.

IIpeamerHbIe:
1.B no3naBarenbHoIi cepe:



e JlaBaTh OINPEJCICHUS H3YYEHHBIX MOHATHUMN: «XUMHUYECKHH 3JIEMEHT», «aToM», «HOHY,
«MOJICKYJIa», «IPOCTHIE U CIIOKHBIE BEIIECTBA», «BEIICCTBOY, «XUMHUYECKask (hopmymay,
«OTHOCHUTEJbHAs  aTOMHAas  Macca», «OTHOCHUTEIbHAas  MOJIEKYJspHas  Maccay,
«BAJICHTHOCTbY», «CTENEHb OKHUCICHUN», «KPUCTAIMYECKAs PEIIETKA», «OKCHUIIbI»,
KHCIIOTBI», «OCHOBAHUS», «COJIN», «aM(POTEPHOCTHY», UHAMKATOPY, IIEPUOJAUYCCKHIA
3aKOH»,  «IEPHOJUYECKas Tabnuia»,  «M30TOIB),  «XHMHYECKas  CBA3bY,
«OIEKTPOOTPULIATEILHOCTEY», «XUMHUYECKasi pEaKIHsI», «XUMHUYECKOE YpaBHECHHUEY,
«TEHETUYECKast CBA3b», «OKHUCICHHE», «BOCCTAHOBJICHHUE», «DIIEKTPOJIUTHUYECKAS
JTUCCOITHAIUS», CKOPOCTh XUMHUECKOU PEAKIINI;

e ONHUCaTh JICMOHCTPAIlMOHHBIE W  CAMOCTOSATEIBHO  IPOBEJACHHBIE  XUMHUYECKUE
9KCIIEPUMEHTHI;

e ONUCHIBATh W pa3inyaTh U3yUCHHBIC KJIACCHI HEOPTAaHWYECKUX COCAMHEHUH, MPOCThIE U
CJIOKHBIE BEIIECTBA, XUMHUYECKUE PEAKIUH;

e KJaccU(UIMPOBATH U3yUYECHHBIE OOBEKTHI U SBJICHUS;

e JeNaTh BBHIBOABI M YMO3aKIIOUECHUS W3 HAONIOACHHWM, W3YYCHHBIX XUMHYECKHUX
3aKOHOMEPHOCTEH, MPOrHO3MPOBATh CBOMCTBA HEM3YUYEHHBIX BELIECTB M0 AHAJIOTUU CO
CBOWCTBAMM M3yYECHHBIX;

e CTPYKTYpPUPOBaTh M3yUYEHHBIH MaTepHal U XUMHYECKYIO MH(POPMAIIHIO, TOTYYEHHYIO U3
JIPYTUX UCTOYHUKOB;

e MOJIENUPOBATh CTPOCHHE AaTOMOB OJJIEMEHTOB 1-3 TMepHOJOB, CTPOEHHE MPOCTHIX
MOJIEKYT;

2.BlIEHHOCTHO — OPMEHTAIIMOHHOM c(epe:
e AHANU3UPOBATh U OLEHUBATh MOCJIEICTBUSA JJISI OKpYXKarouleil cpeabl ObITOBOM H
MIPOM3BOJICTBEHHOH JCSATEIHPHOCTH YEJIOBEKA, CBA3aHHOU C MepepadOTKOM BEIIECTB;
3. B TpynoBoii cepe:
e TPOBOJUTH XUMHUYECKUN IKCIIEPUMEHT;
4. B cepe 0e3011aCHOCTH KU3HEAEATEIbHOCTH:

e OKa3bIBaTh MEPBYIO MOMOIIb MPU OTPABICHUSIX, 0’KOTAaX U APYrHUX TpaBMax, CBSI3aHHBIX C

BEIIIECTBAMU U JIA0OPATOPHBIM 00OPYIOBAHUEM.

Buvinycknuk nosiyuum 603mM0MCHOCHb HAYUUMbCA:

MPOJAYKTUBHO pa3pemiath KOHQIMKTH Ha OCHOBE YUETa HHTEPECOB U MO3UIIUNA BCEX YYaCTHHKOB,
MOMCKa M OIEHKH aJIbTEPHATUBHBIX CIIOCOOOB paspelieHuss KOH(IUKTOB; JOTOBapHBATHCA W
MPUXOJIUTh K OOIIEeMy pPEHICHHUI0O B COBMECTHOM NEATEILHOCTH, B TOM YHCJIE B CHUTYyalllH
CTOJIKHOBEHHSI HHTEPECOB;

OpaTh Ha ce0s1 MHUIMATUBY B OPraHU3AIMH COBMECTHOTO JEHCTBUS (EI0BOE JTHAEPCTBO);
BJIAJICTh MOHOJIOTHYECKOW W  JHUAJOTHYecKOH QopMaMu peuyd B  COOTBETCTBHH  C
rpaMMaTHYECKUMH U CHHTAaKCUYECKUMH HOPMaMH POJHOTO SI3bIKa;

ClIeIOBaTh MOPAJIbHO-ITHUYECKUM M MCUXOJIOTHUYECKUM MPUHLKIAM OOIIEHUS U COTPYAHUYECTBA
HAa OCHOBE YB@)XHUTEIHHOTO OTHOIIEHUS K NapTHEpaM, BHHMMaHUSA K JIMYHOCTU JpPYroro,
aJICKBATHOTO MEKJIMYHOCTHOTO BOCHPUSATHS, TOTOBHOCTH AJI€KBATHO PEarupoBaTh Ha HYXKJbI
JOpYrMX, B YAaCTHOCTHM OKa3blBaThb IOMOLIb W HMOIMOHAIBHYIO MOJAJEPKKY MapTHEpaM B
MpolLecce NOCTIKEHUs 0OIIei 11eTTh COBMECTHOU eI TeTbHOCTH;

Ymenusn:

— pa3auvaTh OCHOBHBIE XUMHUYECKHUE MPOLECCHI;

- OTIPEJENSATh OCHOBHBIE KJIACChl HEOPTaHMUECKUX BEILIECTB;

- IOHUMAaTh CMBICII XUMHUYECKUX TEPMUHOB.

-OBJIaJICHHE OCHOBAMHU METO/IOB MO3HAHMS, XapaKTEPHBIX JJI1 €CTECTBEHHBIX HAYK:

- XapaKTCpPU30BaATHL MCTObI XHMHUYECKOH HayKHn (Ha6J’IIO,I[eHI/Ie, CpaBHCHHEC, OJSKCICPUMCHT,
I/I3MCpCHI/IC) 1 UX POJIb B TIO3HAHUHW TPHUPOABI;



- POBOJIUTH XUMUYECKHUE OMBITHI M SKCIIEPUMEHTHI M OOBSICHATH UX PE3YJIbTATHI.
-yMEHHE OLICHUBAaTh IOBEJCHHUE 4YEJIOBEKAa C TOYKM 3pPEHUS XUMUYECKOW O€30MacHOCTH IO
OTHOIIEHHUIO K YEJIOBEKY U IIPUPOJIE:

- HCTIOJIb30BATh 3HAHUS XUMHH IIPH COOTIOICHUH MTPABUJII HCIIOJIb30BAHMSI OBITOBBIX XUMUYECKUX
IIpenapaToB;
— pa3nuuaTh OMACHbIE U 0€30MaCHBIE BEIIECTBA.

- OIIPEAEIIATH POJIb PA3JIMYHBIX BEIIECTB B IPUPOJIE U TEXHUKE;
- OOBSICHATH POJIb BEIIECTB B X KPYTOBOPOTE.
- paccMOTpPEHNE XUMUYECKUX ITPOLECCOB:

- IPUBOJUTH MPUMEPHI XUMHUECKUX TPOLECCOB B MPHUPOJIE;

- HaXOJWTh YEPTHI, CBUACTEIHCTBYIOMIME 00 OOIMX MpU3HAKAX XMMHUYECKUX IMPOIECCOB M UX
pa3Inuusx.

- UCTIOJIb30BaHUE XUMHUECKUX 3HAHUH B OBITY:

— 00BSICHATEL 3HAUCHHE BC€HOICCTB B XXU3HU U XO03SICTBE UeIOBEKa.
-00BACHATH MHP C TOUYKHU 3PCHUSA XUMHUU



TaﬁJmua pacnpeacJicHust KoJIn4eCcTBa 4acoB

No KosinuecTBo yacos ITpuunnsI
H/_H Pa3nensl, Tembl I'ocynapcreenn |Pabouas U3MEHEHHUS K.4.
' as nporpaMma |mporpamma

I[NOBTOPEHUME OCHOBHBIX| 10 10

BOITPOCOB KVYPCA 8 KITACCA U
1 BBEJIEHUE B KYPC 9 KIIACCA

TEMA Ne 1. METAJUJIBL.
2 15 15

MIPAKTUKYM Ne 1 3

(CBOMCTBA METAJUJIOB U UX

COEJIMHEHUI)
3 TEMA Ne 3. HEMETAJIJIbI o5 25

3

[IPAKTUKYM Ne 2 (CBOMCTBA 3

HEMETAJIJIOB " nx

COEJVMHEHHWN)

TEMA Ne 6. OBOBLIIEHNE
4 SHAHHMM 110 XUMHU 3A KVPC|1g 10

OCHOBHOH KOJIBI,

I[NOAI'OTOBKA K OI'D
5 Peseps 2 3

Y4eOHO-TeMaTHYECKUI IJIAH
Ne Ha3Banue riiaBpl Koanuect IIpakTn4.padoTbI KonTpoabu
IJI BO 4acoB ble padoThI
aB
bl
1. | IOBTOPEHHME OCHOBHBbIX 10 Nel.
BOITPOCOB KVYPCA 8 KIIACCA U
BBEJIEHUME B KYPC 9 KJIIACCA

2. | METAJUJIBI. 15 Nel-3 Ne2.
4. | HEMETAJUIbI 25 4-6 Ne3.




0. 10 No4.,
. OBOBILIEHUE
3HAHUM 110 XUMHU 3A KYPC
OCHOBHOM LLIKOJIBI,
[IOJATOTOBKA K OI'D
Peseps 1
Hroro. 61 6 4

Coneprxanue y4eOHOro nmpeamera
1.IIOBTOPEHUE OCHOBHBIX BOIIPOCOB KYPCA 8 KIIACCA U BBEJIEHUE B
KYPC 9 KIIACCA (109)
Xapakrtepucuka aneMmenta no ero nosnoxenuto B [1C J[.M. MenneneeBa. CBOMCTBa OKCHJIOB,
KHUCJIOT, coJiel u ocHoBaHUM B cBeTe TO/I.
l'enetndeckue psapl Metawia U HeMmeTaa. [loHsTHE O TEpPEeXOAHBIX HIIEMEHTaX.
AMmdoTtepHOCTh. ['eHeTHUECKHI Pl IEPEXOTHOTO PIEMEHTA.
[Tepnoanueckuit 3akoH u IIC J[.MI. MenneneeBa B cBeTe ydeHUs O CTpOoeHMM aroma. Mx
3HAYCHHE.

IIpeaMeTHbIe pe3ybTaThl 00yYEeHUS

Yyamuiics 10J15KeH ymemp:

HCIMOJIb30BATh MIPU XapaKTEPUCTHKE MPEBPALICHHUI BEIIECTB MOHATHUS: «XUMUYECKAs PEaKIIHs»,
«pEeaKIMU COCTUHECHHSY, «PEAKIIUU PA3JIOKCHU», «PEaKIM 0OMEHAy, «PEaKIUU 3aMEIICHH,
«pEAKUMM HEUTpaIu3alum», <«AK30TEPMHUYECKUE PEAKIUN», <OHIAOTEPMHUYECKHE PEAKIIHN,
«o0paTuMbIe peakIuu», «HEOoOpaTUMBIE PEAKIUN», «OKUCIUTEIHHO-BOCCTAHOBUTEIHHBIC
peaKkuumn», «rOMOTE€HHBIE PEAKIUWY», «TE€TEPOrE€HHBIC PEAKIUN», «KATATUTUUYECKUE PEaKIUn»,
CHEKATATUTHYECKUE PEaKIHUN», «TEIIOoBOM AP(GEKT XUMHUYECKONW peakIuu», «CKOPOCTh
XUMHUUYECKON peaKIun», «KaTaauzaTopy;

XapaKTepH30BaTh XUMHYECKHE JJEMEHThl |—3-r0 TMepuoJ0B 1O WX TMOJOXKEHHUIO B
[Tepuonuueckoit cucreme xumuueckux snemeHToB JI. M. MenneneeBa: XMMUYECKUN 3HAK,
MOPSAJIKOBBIN HOMEp, MEPUOJI, T'PYINa, MOArPYyIIa, OTHOCUTENIbHAs aTOMHAsi Macca, CTPOCHHUE
atoma (3apsi sAapa, YUCIO NTPOTOHOB M HEUTPOHOB B sape, 0OIIee YHCIO 3JIEKTPOHOB,
pacrpeesieHre JIEKTPOHOB TI0 AJIEKTPOHHBIM CJIOSIM, TTPOCTOE BEIIECTBO, (hopMysia, Ha3BaHUE U
THII BBICILIETO OKCHIA U THUJIPOKCUIA, JIETYYEeT0 BOJIOPOJAHOTO COSTUHEHUS (ISl HEMETAILIOB));
XapaKTepH30BaTh OOIIHE XHUMHUYCCKHE CBOWCTBA aM(OTEPHBIX OKCHJIOB W THJIPOKCHIOB;
MIPUBOUTH IPUMEPHI PEAKITUH, TTOATBEPIKIAIONINX XUMHUECKHE CBOMCTBAa aM(POTEPHBIX OKCHJIOB
Y TUJIPOKCHJIOB;

JaBaTh XapaKTEPUCTUKY XUMUYECKUX PEAKLHM IO YHCIy U COCTaBy HMCXOJHBIX BEIIECTB U
MPOJIYKTOB PEaKIHUU; TEIJIOBOMY 3(PQEeKTy; HANpaBlICHUIO MPOTEKAHUS PEAKIUU; U3MEHEHHIO
CTENEHEH OKHUCJIEHHUS 3JEMEHTOB; arperaTHOMY COCTOSIHUIO HCXOJIHBIX BELIECTB; Y4YacCTHUIO
KaTalu3aTopa;

OOBSCHATH M TMPHUBOJIUTH MPUMEPHI BIMSHUSA HEKOTOPHIX (DaKTOpOB (TpUpoJa pearupyronmux
BEILIECTB, KOHIIEHTpPALUsl BEIECTB, JABJIEHWE, TEMIepaTypa, KaTalu3aTop, MOBEPXHOCTh
CONPUKOCHOBEHUS PEarupyromnx BEIeCTB) Ha CKOPOCTh XUMHUECKUX PEaKLIUA;

HaOM0aTh U OMHUCHIBATh YPaBHEHUS PEAKIM MEXIY BEIIECTBAMU C MOMOIIBIO €CTECTBEHHOTO
(pyccKoro WM POJHOTO) SI3bIKA U A3bIKA XUMHUH;

MPOBOJUTH OMBITHI, MOATBEPKIAIONINE XUMHUYECKUE CBOHCTBA aM(OTEPHBIX OKCHUIOB U
TUIPOKCUIOB; 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW peaklny OT Pa3InYHbIX (GaKkTopoB (TIpupoia
pearupyromux BEIIECTB, KOHIEHTpAlUsl BEUIECTB, JaBJICHHUE, TeMIlepaTypa, KaTaliu3aTop,
MOBEPXHOCTh COTIPUKOCHOBEHHUSI PEArupyIOINX BEIIECTB).




MeranpeaMeTHbIe pe3yabTaThl 00y4eHHUSs

Vuamuiics 101KeH ymemp:

ONpeneNATh Lelb Yy4eOHOH AEATENBHOCTU C IOMOIIBIO YYUTEIS M CaMOCTOSITEIbHO, MCKATb
CPEACTBA €€ OCYILECTBJICHUS, paboTas IO IIaHy, CBEPATh CBOU ACHUCTBUS C LEIBIO U IIpU
HEO0X0AMMOCTH HCTIPABIIATH OMIMOKHU C MMOMOIIBIO YYUTEISI U CAMOCTOSATENBHO;

COCTaBJISATh AHHOTALIUIO TEKCTA;

CO3/1aBaTh MOJICTH C BBIJCICHHEM CYIIECTBEHHBIX XapaKTEPHCTHUK OOBEKTa M MPEACTaBICHHEM
UX B IPOCTPAHCTBEHHO-TpadUUECKON MM 3HAKOBO-CHMBOJIMUYECKON (opme;

ONPEEINATh BUbI KIIACCU(PUKALUU (ECTECTBEHHYIO U HCKYCCTBEHHYIO);

OCYILIECTBIIATH NIPSAMOE ACAYKTUBHOE JJOKA3aTENIbCTBO.

2. METAJUJIBI. (15 yacoB)

[Tonoxxenue meramnos B [1C JI.M. MenneneeBa. Metanueckas CBsi3b, MET. KPUCTAILTHYECKAS
pemerka. OOmme ¢usnveckue cBorictBa MeTaioB. CriaBbl, WX CBOMCTBA W 3HAYCHHE.
XUMHUYECKHE CBOMCTBA METAJJIOB. OJEKTPOXUMUYECKUM PsAJl HANPSHKEHUHW METaIoB, €ro
WCIIOJIb30BaHUE TpU H3ydeHUH XUMHUU. CrocoObl MOJYyYEeHUs METAIOB: MHUPO-, THAPO- H
anekTpoMeTaiyprusi. Kopposusi MeTaiioB 1 cnocoOsl 0opbObl ¢ Hei.lllenounsie MeTamib.
Meramiel B npupone. Crpoenue atoMoB. lllemounsle Meramuibl - mpocTele BeniecTBa. Mx
(br3UYeCKre U XUMHUYECKUE

CBOMCTBa. BakHelIne COEIMHEHUs HIECJTOYHBIX METAJIOB - OKCHIbI, THIPKCUABI, coiu. Mx
CBOWCTBA M IPUMEHEHUE B HApPOJHOM XO3AMCTBE. DJIEMEHTHI IJIABHOW MOATPYIIBI 2 TPYIIIBL.
Ctpoenue aToMoB, (U3HUECKHE U XUMHYECKHE CBOMCTBA METAJJIOB, UX TMOJTy4YeHHe. Baxuenme
coequuenus 11I3M - okcuabl, TUAPOKCUIIBI U cONMU. X CBOWCTBa M MPUMEHEHUE B HAPOJHOM
xo3srcTBe. Amomunuid.  CtpoeHue  atoma, (Qu3Mueckue ©W ~ XMMHYECKHE  CBOMCTBA
npoctoroBemniecTBa. CoenvHeHHMs] amiOMUHHMS W uX aMmdoTepHbd xapakrtep. [lomydueHue
QTIOMUHMSI, 3HAUCHHUE €Tajla B HapoaHoM xo3siicTe. JKemezo. CtpoeHue atoma, GU3HUECKUE
MXMMHYECKHUE CBOMCTBA MPOCTOro BemiecTBa. ['eHeTnyeckue psaapl xkene3a 2 u 3. KauecTBeHHbIE
peakuMy Ha KaTHOHBI Xkene3a. BasHeilmne conn xene3a. 3HaUeHUE METaula U €ro CIUIaBOB B
HapOJHOM XO35HCTBE.

JIABOPATOPHBIE OIIBITHI: 2. O3nakoMiieHue ¢ o6pa3iamMmu MeTauioB. 3. B3aumopeicTeue
METAJUIOB C paCTBOPaMU KUCIIOT U COJIEH.

4. O3HaKOMJICHHE ¢ 00pa3IiaMu IPUPOJTHBIX COCTMHEHUM: a) HATpHsI 0) KaJIbIUS B) ATFOMHHUS T)
xenesa. 5. [lonydeHue ruipokcuia allOMUHNS U €r0 B3aUMOJICHCTBHUE C PACTBOPAMH KUCIIOT U
ocHOBaHMH. 6. KauecTBeHHbIE peaKlIMM Ha KAaTHOHBI keJie3a 2 U 3.

IIpenmeTHbIe pe3yabTATHI 00yUeHUs

Yyamuiics A0JIKeH ymemp:

KCIOJIb30BaTh MPH XapaKTEPUCTHKE METAJUIOB U MX COCIMHEHUN MOHATHS: «METaJUIb», «PAJl
aKTHBHOCTH  MECTAJUIOB»,  «IICJIOYHBICE  METAJUIBD»,  «IICJOYHO3EMENbHBIE  METaJUIbD»,
HCIOJIb30BATh HX IIPU XAPAKTEPUCTUKE METAJJIOB; [aBaTh XapaKTEPUCTHUKY XUMHUYECKUX
AJIEMEHTOB-META/UIOB (IEJIOYHBIX METAJIOB, MarHWs, KajbIUs, aTIOMHHHS, JKejIe3a) M0 HX
nojiokeHuro B Ilepuonnueckont cucreme xumuueckux adnemeHToB /. M. Menneneesa
(XuMUYeCKHl 3HaK, MOPSIIKOBBIM HOMEp, MEPUO/I, TPYIINa, MOArPYIiNa, OTHOCUTEIbHAS aTOMHAs
Macca, CTpoeHue aroma (3apsij sapa, YMCIO MPOTOHOB U HEHTPOHOB B sijpe, oOlee YHCIo
AIIEKTPOHOB, pACIpPEACICHHE OJJIEKTPOHOB IO AIIEKTPOHHBIM CIIOSIM), TPOCTOE BEIIECTBO,
(dbopmMyna, Ha3BaHUE U THII BBICIIETO OKCUIA U THAPOKCHIA);

Ha3bIBATh COCMHEHIS METAJIOB M COCTaBISATh UX (POPMYIIBI 110 HA3BAHUIO;

XapaKTepH30BaTh CTPOCHHE, OOmIHe (U3MUYeCKhe U XUMHUYECKHUE CBOWCTBA MPOCTHIX BEIIECTB-
METAaJlJIOB;



OOBSICHATH 3aBHCUMOCTh CBOMCTB (WJIM TPEICKA3bIBaTh CBOMCTBA) XMMHUYECKHX JIIEMEHTOB-
METaJJIOB (paguyc, METAJUNIMYECKUE CBOMCTBA 3JIEMEHTOB, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE
CBOMCTBA DIIEMEHTOB) M 00pa3yeMbIX UMHU COCAMHEHUN (KHCIOTHO-OCHOBHBIC CBOWCTBA BBICIIMX
OKCHJIOB M THJPOKCHJIOB, OKHCIMTEIbHO-BOCCTAHOBHUTEIbHBIE CBOWMCTBA) OT IIOJIOKEHUS B
IIepnoanueckoii cucreme xuMmuueckux ieMeHToB J[. . Menneneesa;

ONMCHIBATh O0IIME XUMHUYECKHE CBOWCTBA METAJUIOB C MIOMOILBbIO €CTECTBEHHOTO (PYCCKOTO WJIU
POJHOTO) S3bIKA U SI3bIKA XUMUU,

COCTaBJISATh MOJIEKYJISIPHBIE YPAaBHEHMsI pEaKUUil, XapaKTEpU3YIOIIMX XUMHYECKHE CBOMCTBA
METaJJIOB M HX COEAMHEHUH, a TakXKe D3JIEKTPOHHBIE ypaBHEHHUS IPOLECCOB OKHUCICHUS-
BOCCTaHOBJICHUS;

YpaBHEHHUS JJIEKTPOJIUTUYECKONW JAHUCCOLMALIMM; MOJIEKYJspHbIE, IOJHBIE M COKpallCHHbIE
VMOHHBIE YPaBHEHUS PEAKLIUN C yHaCTHEM AJIEKTPOJIUTOB;

YCTaHaBJIMBATh IPUYMHHO-CIICJCTBEHHbIE CBSA3U MEXAY CTPOCHHUEM aToMa, XUMUYECKOU CBS3bIO,
TUTIOM KPUCTAJNIMYECKOW PEHIETKH METAJJIOB U UX COEIUHEHUH, UX OOmMMH (U3NYECKUMU U
XUMUYECKUMH CBOMCTBAMHU;

ONKCHIBaTh XMMHYECKHE CBOWMCTBA IIETOYHBIX M LIEJIOYHO3EMEIbHBIX METAJJIOB, a TaKke
ITIOMHHMS U JKeJie3a U UX COEIUMHEHUM C MOMOIIBI0 €CTECTBEHHOIO (PYCCKOIO WM POJHOTIO)
SI3bIKA U S3bIKA XUMHH;

BBINIOJIHATh, HAOMIOAATh M OMNMCHIBAaTh XMMHMUYECKHN OSKCIIEPUMEHT IO Paclo3HaBaHUIO
BAYKHEHIINX KaTUOHOB METAJIOB, THJIPOKCH/I-HOHOB;

SKCINEPUMEHTAJIbHO HCCIEAOBAaTh CBOWCTBA METAUVIOB M HUX COEAMHEHUH, pelarh
SKCIIEPUMEHTAJIbHBIE 3a/1a41 110 TeMe «MeTabhy;

OTHCHIBaTh XUMHUYECKHM IKCIEPHUMEHT C MOMOIIBI0 €CTECTBEHHOro (PyCCKOrOo WJIM POJHOTIO)
SI3bIKA U A3BbIKA XUMUH;

MPOBOJUTH PAcCYeThl MO XUMHUYECKUM (opMyliaM M ypaBHEHHUSM pEakiui, MPOTEKAIOMINX C
Y4aCTHEM METAJUIOB U UX COCIUHEHHUN.

MeTtanpeaMeTHble pe3yJbTAThl 00y4YeHUsI

Yyanuiics 10J15KeH ymemp:

paboTaTh MO COCTaBJICHHOMY IIJIaHy, MCHOJIb3Ysl Hapsily C OCHOBHBIMU U JOTIOJHHUTEIbHBIE
cpencTBa (CIpaBOYHYIO JIUTEPATYPY, ClloxkHbIe pudopsl, cpencta MKT); ¢ momonipio yuurens
oTOUpaTh Ui peleHus: yueOHbIX 3a/1a4 He0OXO0AUMBIE CIOBApH, SHIUKIIONEINH, CIIPABOYHUKH,
AJIEKTPOHHBIE TUCKH;

COTOCTaBJIATh U OTOMpPaTh MHGOPMAIUIO, TOJYYECHHYIO U3 Pa3IUYHBIX MCTOYHUKOB (CIOBapH,
SHIMKJIONIEIUH, CIIPABOYHUKH, JIEKTPOHHBIE TUCKHU, ceThb HTEepHET);

MpeICTaBIATh MH(OPMALUIO B BUAE TaONHI], CXEM, OMNOPHOTO KOHCIEKTa, B TOM YHCIE C
npumeHenuem cpeacts UKT;

0(pOpPMIISITH CBOU MBICIIA B YCTHOW U MMMUCBMEHHOM PEYU C YUETOM CBOMX YUEOHBIX U )KH3HEHHBIX
peYeBbIX CUTYaLMi, B TOM uucie ¢ npuMmeHenrem cpeacts UKT;

COCTaBJISITh PELICH3UIO HA TEKCT;

OCYHIECTBJIATh JOKA3aTeJIbCTBO OT MIPOTUBHOTO.

. [IPAKTUKYM Ne 1. CBOMICTBA METAJIJIOB Y UX COEJIMHEHUWM. (3 uaca).

1. OCYH_ICCTBJ'ICHI/IC OCIIOYKHN XUMHUYCCKUX HpeBpaH_[eHI/Iﬁ METAIJIOB. 2. HOJ‘IY‘ICHI/IC U CBOICTBa
COCIMHEHUN METAaJIJIOB.

3. Pemienne SKCIICPUMCHTAJILHBIX 3a1a4 Ha PACIIO3HABAHUC U MTOJTYUCHHUC BCIICCTB.

IIpeameTHbIE pe3yJbTAThl 00y4YeHUSs

Yyamuiics 0J1KeH ymemp:

oOpatarscs ¢ 1adopaTOpHBIM 000PYIOBAaHUEM U HArpeBaTEIbHBIMU TPUOOPAMU B COOTBETCTBUH
C TpaBUJIAMU TEXHUKU OE30MaCHOCTH;

HaOI0IaTh 32 CBOMCTBAMH METAJNIOB M UX COCMHEHUN U SBICHUSIMH, IPOUCXOSIIUMH C HUMU;



ONHUCHIBATh XUMUYECKUM HKCIIEPUMEHT C MOMOIIBIO €CTECTBEHHOr0 (PYCCKOrO WM POJJHOIO)
SI3BIKA W SI3BIKA XUMUWY;

JIeNIaTh BBIBOJIBI IO PE3YJIbTaTaM MPOBEICHHOIO SKCIIEPUMEHTA.

MeTtanpeaMeTHbIe pe3yabTaThl 00y4eHUSs

VYyamuiics 10J5KeH ymemp:

OTIpeNeNATh, UCXOAA M3 y4eOHOW 3amaud, HEOOXOAMMOCTH HCIOJB30BAaHUS HAOIIOJICHUS WU
IKCIIEPUMEHTA.

HEMETAJUJIBI. ( 25 yaca)

[Tonoxenne wHemerauioB B [IC J[.M. MenzaeneeBa, OCOOCHHOCTH CTPOCHHS aTOMOB,
ANIEKTPOOTPHUIATEILHOCTh KaK Mepa HEMETAUIMYHOCTH. PsAa  3leKTpoOoTpHLIaTEeIbHOCTH,
Kpucrannnueckoe cTpoeHe HEMETaIOB.

Bonmopon. Tlonmoxxenme B IIC, cTpoenume aroma, ¢u3HUEeCKMEe M XUMHUYECKHE CBOWCTBA.
[Tonyuenue u npuMeHneHue Bojopoja. OOmas XapakTepucTHKa rajioreHoB. CTpoeHHE aTOMOB.
[IpocTsrie BemecTBa, UX GU3MUECKUE U XUMHUUECKHE CBOMCTBA. OCHOBHOBIE

COEJIMHEHUS TaJIOTEHOB: T'aJIOT€HOBOJIOPO/Ibl, rajoreHu ipl. KauecTBeHHas peakuys Ha XJIOPH-
noH. Kparkue cBenenust o xjope, Opome , Honme u ¢rope. IlpuMeHeHne rajoreHoB U HX
COeMHEHUN B HapogHOM Xxo3siictBe. Cepa. CTpoeHMs aroMa, auIOTpONus, CBOWCTBA M
pUMeHeHne poMonueckoit cepbl. OKCHIBI cephl 4 U 6, UX MOJTy4yeHue, CBOMCTBA U

npuMmeHenne. CepoBoJOpoaHasi W CepHUCTble KHUCIOThl. CepHas KHCIOTa M €€ COJIM, HX
npuMeHeHnne. KauecTBeHHast peakius Ha Cyab(daThl.

A3zor. CrpoeHue aromMa M MOJIEKYJbI, CBOMCTBa MPOCTOTO BelIeCTBA. AMMHAK, CTPOEHUE
MOJIEKYJIbI, CBOMCTBA, IUTy4€HHE U IPUMEHEHUE.

Conu amMoOHUs, MX CBOWCTBa M mpuMeHeHue. Okcuabl azota 2 W 4. A30THas KHUCIIOTa, €€
CBOICTBA, MOJTyYeHUE U TpuMeHeHue. Hurpartel u

HUTpuTHL. [IpobiemMa WX coxepkaHUsT B CEIHCKOXO3SWCTBEHHOW TMPOAYKIUU. A3OTHBIC
MuHepaiabHble ynoOpeHus. dDocdop. CrtpoeHue aroma, auIOTPOINHs, CBOMCTBa Oeloro u
kpacHoro docdopa, ux npumenenue. Oxcun docdopa (5), oprodochopnas kuciora, pocharTsl.
docdopHbie y1oOpeHus.

VYrnepoa. CrpoeHue aroma, ajuIOTPOIHS, CBOMCTBA aJUITPONHBIX MOIUGUKALUN, TPUMEHEHHE.
Oxkcunpl yraepona (2) u (4). ux CBOMCTBa,IOJIydeHHE U NTpuMeHeHrne. KaduecTBeHHas peakius Ha
yraekucibiii ra3. KapOoHatsl: Kanbluur, cojia, MOTalll, UX 3HaYeHHE B IPUPOJC U AJIs

yenoBeka. KauectBeHHas  peakiust Ha  kapOoHar-uoH.Kpemuwmii. CrpoeHue aroma,
KPUCTAJUTMYECKUN KPEMHHM, €ro CBOMCTBA, MpuMeHeHne. OKcua KpeMHus (4), ero npupoaHbIe
Pa3HOBUIHOCTH.

Cunukatel. 3Hau€HUE COCOUHEHHI KpPEeMHHMsS B JKMBOM M HEXUBOM mnpupone. CunmkartHas
MIPOMBIIIJIEHHOCTD, CHIPBE, TPOAYKIIHUA.

JIABOPATOPHBIE OIIBITHI: 7. KauectBeHass peakiusi Ha XJIOPHUJ-HOH. 8. KadyeCTBEHHas
peakius Ha cynbdar-uoH. 9. Pacno3naBanue coneir ammonus. 10. [lonydyenue yriekuciaoro rasa
u ero pacno3Hasanue. 11. KauecrBennas

peakuus Ha kapOoHaT-HOH. 12. O3HaKOMIIEHHE C MPUPOIHBIMU cHiIMKaTamMu. 13. O3HakoMIIeHHEe
PO 1y K MHEH CHUCIMKATHOM IIPOM BIIILJIEH HOCTH.

IIpenmerHblie pe3yabTaTbl 00y4eHUs!

Yyamuiics 10JIKeH ymemb:

HCIIOJb30BATh IPU XAPAKTEPUCTHKE METAIOB U UX COCIMHEHHUM IOHATHS: «HEMETAJLIbD»,
«TaJOTE€HbD», «AJJIOTPOIHBIE BHUIOU3MEHEHUS», (OKECTKOCTb BOBD», «BPEMEHHAs >KECTKOCThb
BOJBD», «HOCTOSIHHAS ECTKOCTh BOJBI», «OOINas >KECTKOCTh BOJBD»;IaBaTh XapaKTEPUCTUKY
XUMUYECKUX JIEMEHTOB-HEMETAIUIOB (BOJOPO/Ia, TaJOreHOB, KUCIOpO/a, cepbl, a3oTa, pocdopa,
yriepoja, KpeMHUS) TI0 UX MoJ0keHuto B [lepuoanyeckoit cucteMe XMMHUYECKUX 3J1eMeHTOB /1.
N. MenneneeBa (XMMUYECKMI 3HAK, NOPSAKOBBIM HOMEp, IEpHOJ, Tpylna, MNOArpymna,



OTHOCHUTEJIbHAsl aTOMHAasl Macca, CTpOeHUe aroma (3apsij 41pa, YUCIO IPOTOHOB U HEUTPOHOB B
sape, o0I1Iee YMCIIo HIEKTPOHOB, PAaCpPEICICHNE IEKTPOHOB IO 3JIEKTPOHHBIM CIIOSIM), IPOCTOE
BElIEeCTBO, (hopMyia, Ha3BaHHE M THUI BBICIIEr0 OKCHAA M THIPOKCHAA, GopMylia M XapakTep
JIETY4ero BOJOPOJHOIO COEIMHEHHS);HA3bIBaTh COECIUHEHHUS HEMETAJUIOB U COCTaBIATh HUX
dopMynbl O Ha3BaHMIO;XAPAKTEPU30BaTh CTPOCHHUE, OOuIMe (U3MUECKUE U XUMHUYECKUE
CBOMCTBA MPOCTHIX BEUIECTB-HEMETAILIOB;00bACHITh 3aBUCUMOCTh CBOMCTB (MJIM MPEICKa3bIBATh
CBOMCTBA) XHWMHYECKUX DJIEMEHTOB-HEMETAUIOB (pajuyc, HEMETaUINYECKUEe CBOHCTBA
AJIEMEHTOB, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA 3JIEMEHTOB) M 00pa3yeMbIX HMU
COCIMHEHUHN (KUCIOTHO-OCHOBHBIE CBOMCTBA BBICHIMX OKCHIOB U THUIAPOKCHJIIOB, JIETy4UX
BOJIOPOJIHBIX COEIMHEHUH, OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIE CBOMCTBA) OT IIOJIOKEHUS B
[lepuoanueckoit cucreme xumuueckux saemeHToB JI. M. MenpaeneeBa.onuceiBath 00IIME
XMMHMUYECKHE CBOWCTBA HEMETAJUIOB C TIOMOIIIbIO €CTECTBEHHOI'O (PYCCKOTO MJIM POJHOTO) SI3bIKA
U S13bIKa XHUMHU;

COCTaBJISITh MOJICKYJISIPHBIC YpPAaBHEHHS PEAKIUN, XapaKTEPU3YIOIIMX XHMHUYECKHE CBOWCTBA
HEMETAJJIOB U MX COEAMHEHUH, a TaKkKe JIIEKTPOHHbIE YpPAaBHEHHUS IPOLECCOB OKHCIIEHUS-
BOCCTaHOBJICHUS;ypPaBHEHUS 3JIEKTPOIUTHUECKON IUCCOLMALMN; MOJIEKYJISIpHbIE, MOJIHbIE U
COKpAallleHHblE MOHHBIE YpPAaBHEHMS pEAKIMH C y4acTHEM D3JIEKTPOJUTOB;yCTaHABIUBATD
MPUINHHO-CIICJICTBEHHBIE CBSI3M MEXIYy CTPOCHHEM aTroMa, XHMHYECKOW CBSI3bI0, THUIIOM
KPUCTAJUTMYECKOW PEIIeTKH HEMETANIOB W WX COCAWHCHHH, WX OOmMMH (U3HYECKUMHU U
XUMUYECKUMH  CBOMCTBAMU;ONUCHIBATh XUMHYECKHE CBOMCTBA BOJOPOJA, TaJlOTCHOB,
KHCIIOpO/ia, cepbl, a30Ta, gocdopa, rpadura, aamaza, KpEMHUS U UX COCAMHEHUN C MMOMOUIBIO
€CTECTBEHHOTO (PYCCKOTO WJIM POJIHOTO) sI3bIKA U SI3bIKA XUMUH;

OTIMCHIBATh CIIOCOOBI YCTPAHEHHSI JKECTKOCTH BOJBI W BBIMOJHATH COOTBETCTBYIONIUH WM
XUMHUYECKUN 3KCTIEPUMEHT;BBINOIHATh, HAOMI0AaTh U OMHUCHIBATH XUMUYECKHM IKCTIEPUMEHT I10
pacro3HaBaHUI0O HOHOB BOJIOpOJa W aMMOHHS, cynbdaT-, KapOoHaT-, cuiukar-, Gocdar-,
XJIOpUI-, OpOMUA-, MOIUA-UOHOB;IKCIIEPUMEHTAILHO HCCIEI0BaTh CBOWCTBA METAIOB U HX
COEIMHEHUH, pelIaTh IKCIepUMEeHTalbHbIE 3a7auu 1o Teme «HemeTamiby;

OTHCHIBATh XUMHYECKUH SKCIIEPUMEHT C MOMOIIBI0 €CTECTBEHHOro (PYCCKOTO WM POJHOTO)
SI3bIKA U SI3bIKA XUMUHU;ITPOBOJUTH PACYEThl IO XUMHUUECKUM (OpPMYJIaM U YpaBHEHUSIM PEaKIIUid,
MPOTEKAIOIIUX C YYACTHEM HEMETAJUIOB U UX COCTUHEHUIA.

MeTtanpeaMeTHbIe pe3yJbTAThl 00y4YeHUsI

Yyamuiics 10J15KeH ymemp:

OpraHM30BBIBATH y4eOHOE B3aMMOJCICTBHE B Ipynne (pachpenensTbh POJM, JIOTOBapUBATHCS
JPYT € APYroM | T. J1.);IPEeIBUICTH (IPOrHO3UPOBATD) MOCIEACTBHUS KOJIJICKTUBHBIX PELICHHUIA;
MMOHUMATh IIPUYHUHBI CBOEr0 HEYCIIeXa U HAXOJAUTh CIIOCOOBI BHIXOA U3 3TOM CUTYaIUu;

B JHaliore C Y4YHUTEIEM YYHUTHCS BbIpabaThIBaThb KPUTEPUU OIEHKU M OMPEACINSATh CTEleHb
YCIIEUTHOCTHU BBITIOJNIHEHUS CBOEH pabOoThl M pabOTHI BCEX, UCXOMS U3 MUMEIOIIUXCS KPUTEPUEB,
COBEPIICHCTBOBATh KPUTEPUHU OLICHKH U MOJIb30BATHCSA UMHU B XOJ€ OI[CHKH M CAMOOLICHKH;
OTCTaMBaTh CBOIO TOUKY 3PEHUs, apT'yMEHTUPYS €€;TI0ITBEPKIaTh apryMEHThI (pakTamu;
KPUTHYHO OTHOCUTHCS K CBOEMY MHEHHMIO;CNYIIAaTh APYIHX, MBITAThCS MPUHUMATH JPYTYIO
TOYKY 3peHHs, OBbITb TOTOBBIM HM3MEHUTh CBOIO TOYKY 3pPEHUS;COCTABIATH pedepaT 1o
oTpeieNIeHHON (hOpMe;0CyIIECTBIATh KOCBEHHOE pa3AeIUTeIbHOE JOKa3aTEIbCTRO.

ITPAKTUKYM Ne2. CBOMCTBA HEMETAJIJIOB I UX COEJIMHEHUI. (3 uaca)

4. Pemenue sKclepUMEHTANBHBIX 3amad no Tteme «lloarpynna kucimopoma». 5. PemeHue
OKCIIEpUMEHTAIIBHBIX 3aa4 10

teme «lloarpynna azota u yraeposaay. 6. [lonydenue, cobupanue 1 pacro3HaBaHUE ra3oB.
IIpenmeTrHblie pe3yabTaTbl 00y4eHUs!

VYyamuiics 10JI2KeH ymems.

oOparmiarbes ¢ 1a00paTOPHBIM 000PYIOBaHUEM U HarpeBaTeIbHBIMU IPHOOPAMH B COOTBETCTBUU
C MpaBWJIaMHU TEXHUKU 0€30I1aCHOCTH;



Ha0JI0/1aTh 32 CBOWCTBAMHM HEMETAJUIOB M UX COCAMHEHUH M SBICHHUAMH, MPOUCXOAAIIUMU C
HUMU;ONIMCBIBATh XMUMHYECKUH SKCIIEPUMEHT C IOMOILBIO E€CTECTBEHHOIO (pycCKOro WIn
POJIHOTO) sI3bIKA U S3bIKA XMMMM;JIENATh BHIBOJIBI [10 PE3YJIbTaTaM IIPOBEIEHHOTO SKCIIEPUMEHTA.
MeranpeaMeTHbIe pe3yabTaThl 00y4eHHUSs

VYyamuiics 10JI2KeH ymemy:

ONpEeNATh, UCXOJ U3 y4yeOHOU 3ajaud, HEOOXOJMMOCTb HCIOJIb30BAaHUS HAOJIONEHUS WU
9KCIEPUMEHTA.

Tema 5. O6001eHHe 3HAHMI 110 XUMHH 32 KypC OCHOBHOI1 11Ko0Jb1. Ilonroroska

K rocyapcrsenHoi uroropoii arrecrauuu (F'MA) (10 v)

IIepnoanueckuit 3akoH u Ilepuonnueckas cucreMa xumMudeckux ieMeHToB /. . Menneneesa.
@u3nyecKkuil CMBICII TMOPSAKOBOIO HOMEpa JJIEMEHTa, HOMEPOB MEpuoja M TIPYIIIbL.
3aKOHOMEPHOCTU W3MEHEHHUsI CBOMCTB 3JIEMEHTOB M UX COEIMHEHHUH B MEpHOoJax U rpynmnax B
CBETE MPEJCTABJIECHUN O CTPOCHUH aTOMOB 3JIEMEHTOB.3HAUEHHUE MEPUOINYECKOrO 3aKoHa. Bubl
XMUMHMUYECKUX CBA3€H M TUIBl KPUCTANIMYECKUX pelIeTOK. B3auMocBsI3b CTpOEHHS U CBOMCTB
BemecTB. Kiaccuukanus XMMHUYECKUX PEAKIMM MO pa3iIUyHBIM MpU3HAKaM (YHMCIO U COCTAaB
pearupyomux 1 o0pa3yroImXxcs BEIIECTB; HAIUUKUE TpaHUIlbl pa3aena ¢as; TernaoBoi 3¢ deKT;
W3MEHEHHE CTeNeHell OKHCIEHUS aTOMOB; MWCIIOJIb30BaHME KaTajlu3aTopa; HalpaBlIeHUE
npotekanus). CKOpOCTh XMMUYECKHX peakuuil U (PaxkTopsl, Biustomue Ha Hee. OOpaTUMOCTh
XMUMHUYECKUX peaklUuid U crocoObl CMELIEeHUs XUMU4eckoro paBHoBecHs.IIpocTeie u cioxHbBIE
BelecTBa. MeTaylibl M1 HeMeTallibl. | eHeTH4ecKue psiibl MeTaia, HeMeTalla U MepexoHOro
Metaia. OKCuabl U TUIPOKCUIBI (OCHOBAHUS, KUCIOTHI, aM(pOTepHbIe THAPOKCHIBI), conu. Mx
cocTaB, Kiaccudukanus U oOlMe XMMHUYECKUE CBOMCTBA B CBETE€ TEOPUU DJIEKTPOIUTHUECKOMN
JMICCOLIMAINY.

JIMYHOCTHBIE Pe3yJbTAThl 00y4YeHUus

Yyamuics 10JIKeH:

3HAMb U NOHUMAMb. OCHOBHBIE MCTOPUUYECKHE COOBITHA, CBSA3aHHBIE C PAa3BUTUEM XUMHUHU U
oO1iecTBa; JAOCTUXKEHHUA B O0NACTH XUMHM U KYJIbTYpHbIE TpaJuLUH (B YaCTHOCTH, Hay4HbIE
TPaIULMK) CBOECH CTpaHbl; OOLIEMHUPOBBIE TOCTHXKEHUS B 0071aCTH XUMUH; OCHOBHBIE IPUH IIUIIBI
U NIpaBUJIa OTHOLLIEHUS K NPHPOJIE; OCHOBBI 310POBOr0 00pa3a *HU3HHU U 3/I0pOBbecOEperarommnx
TEXHOJIOTUI;[IPaBUJIa MOBEACHUS B YPE3BBIYANHBIX CUTyalUsAX, CBS3aHHBIX C BO3JICHCTBHEM
pa3IMYHbIX BEIIECTB; OCHOBHBIE IIPaBa U O0SI3aHHOCTU I'PaKJaHHWHA (B TOM YMCJE yJalerocs),
CBsI3aHHbIC c JIMYHOCTHBIM, poecCHOHATBHBIM " KU3HECHHBIM
CaMOOIIpEIeNIEHNEM;COLIMANIbHYIO 3HAUUMOCTb U COAEpKaHue MPo(eccuii, CBI3aHHbIX C XUMHEH;
UCHBIMbIEAMD . YYBCTBO TOPIOCTH 32 POCCUICKYI0 XMMUYECKYIO HayKy U YBa)KCHHUE K UCTOPUU
€€ pa3BUTHS, YBOKEHUE M IPHUHATUE AOCTHKEHMH XMMHUU B MHpeE; JII00OOBb K IPHUPOJE;
YBOKEHHE K OKPYKAIOUIMM (YYallMMCs, YYUTEISIM, POAUTENAM U JIp.) — YMETb CIylaTh U
CIJIBIILIATh MApTHEPa, IPU3HABATH MIPABO KAXKJIOTO HA COOCTBEHHOE MHEHUE, IPUHUMATh PEIICHUS
C Y4ETOM IO3ULHUN BCEX YYACTHUKOB; YYBCTBO IPEKPACHOTO U 3CTETUYECKHUX YYBCTB Ha OCHOBE
3HAKOMCTBA C MHPOM BEIIECTB M HUX MPEBPALICHHUM; CaMOYBa)XCHME W OSMOLMOHAJIBHO-
MIOJIOKUTEIILHOE OTHOIIEHHUE K cebe;

npu3Haeamy: 1EHHOCTH 3/10POBbsI (CBOETO M JIPYTUX JItOJEH); He0OOXOAUMOCTb CAMOBBIPAXKEHMS,
camMopean3aliy, COLMAIBLHOTO IPU3HAHUS;

0C03HA8aMb: TOTOBHOCTh (MM HETOTOBHOCTh) K CAMOCTOSITENIbHBIM IOCTYNKAM U JICHCTBUAM,
OTBETCTBEHHOCTb 3a MX PE3YJIbTaThl; FOTOBHOCTh (MM HETOTOBHOCTH) OTKPBITO BBIpaKaThb U
OTCTaMBaTh CBOIO MO3ULIMIO U KPUTUYHO OTHOCHUTBHCS K CBOMM IOCTYIKAM;

nPOAGNAMB: FKOJOTMUECKOE CO3HAHUE; I00pOXKeNaTeIbHOCTh, JOBEPUE M BHUMATEIBHOCTh K
JIOSIM, TOTOBHOCTb K COTPYAHHYECTBY M JpYyKOe, OKa3aHUIO IMOMOIIM TeM, KTO B HeH
HYX/aeTcs; O0O0OOLIEHHbIM, YCTOWYMBBIH M M30UpaTeNbHbI MO3HABATENBHBIA HHTEpEC,
MHUIMATUBY U JTI0003HATEIHLHOCTh B U3YYEHUH MUpPA BELIECTB U PEAKLIUMN; 1ENIeyCTPEMIEHHOCTh
U HAacTOWYMBOCTb B JIOCTHIXKEHUM L€Jiel, TOTOBHOCTb K IIPEOJOJIEHHUIO TPYAHOCTEMH;
yOSXKJIEHHOCTh B  BO3MOXKHOCTH  TO3HaHHMS  HPUPOABI, HEOOXOJUMOCTH  Pa3yMHOTO
UCIOJIb30BAHUS JTOCTHKEHUN HAYKH M TEXHOJIOTHH Ui pa3BUTHS OOIIECTBA;



yMemb. yCTAaHABIMBAThb CBS3b MEXKIY LENbI0 M3y4yeHUS XUMUUM M TEM, JJIs YEro OHa
OCyILeCTBIsAETCS (MOTUBaMM); BBINOJIHATh KOPPUTUPYIOLIYIO CAMOOLIEHKY, 3aKJIIOYAOLIYIOCs B
KOHTpOJIE 3@ IPOLECCOM H3YyYEHUs XMMHMM M BHECEHMH HEOOXOJUMBIX KOPPEKTUBOB,
COOTBETCTBYIOIIUX dTaaM M Coco0amM M3ydeHUs] Kypca XUMHH; BBIIOJIHATh PETPOCHEKTHBHYIO
CaMOOLIEHKY, 3aKJIOYaloIlYloCcs B OLIEHKE Ipoliecca M pe3yilbTara M3ydeHUs Kypca XUMHH
OCHOBHO LIIKOJIBI, IOJIBEICHUH UTOIOB Ha OCHOBE COOTHECEHMSI LI€TIEN U Pe3yIbTaToB;

CTPOWTH JKU3HEHHBIE W MPO(EeCcCCHOHAIBHBIE IUIAHBI C YYETOM KOHKPETHBIX COIMAIbHO-
UCTOPUYECKHUX, MOJIUTUYECKUX U SIKOHOMUYECKUX YCIIOBUI; 0CO3HABAaTh COOCTBEHHBIE LIEHHOCTH
U COOTBETCTBUE MX MPUHUMAEMbIM B JKM3HM PpELICHUSIM; BECTH JUAJIOI Ha OCHOBE
PaBHONpPABHBIX OTHOWIEHUH M B3aUMHOIO YBAXXCHHS; BbIJCIATh HPABCTBEHHBIM acHEKT
MOBEACHHUS. M COOTHOCUTH IOCTYNKH (CBOM M JPYIMX JIOACH) U COOBITUS C HPUHATHIMU
TUYECKUMM HOPMAaMH; B IpEJieNax CBOMX BO3MOKHOCTEHM MPOTHUBOAECHCTBOBATH JAECUCTBUAM U
BIIUSIHUSM, MPEACTABIISAIONINM YIPO3Y JKU3HH, 3I0POBbIO U O€30MMACHOCTH JJUYHOCTH U OOIIEeCTBa.
IInanupyemMble pe3yJibTaTbl 00yUeHHs:

BbinyckHUK HayuuTCs:

* OIMCHIBATh CBOICTBA TBEPIBIX, JKUIKUX, TIa3000pa3HbIX BEILECTB, BBIACTAS HX
CYIIECTBEHHbIE IPU3HAKHY;

* XapaKTepU30BaTh BELIECTBa [0 COCTaBY, CTPOCHHMIO M CBOWCTBaM, YCTaHAaBJIMUBATb
MIPUYHMHHO-CIIEICTBEHHBIE CBSI3U MEX/ly JTaHHBIMU XapaKTePUCTHUKaMU BEIIECTBA;

* PacKpbIBaTh CMBICJI OCHOBHBIX XUMUYECKUX MOHATUH «aTOM», «MOJIEKYJIa», «XUMHUECKUN
AIIEMEHT», «IPOCTOE BEIIECTBOY, «CJIOXKHOE BEIECTBOY», «BAJIEHTHOCTHY», UCIOJb3ys 3HAKOBYIO
CUCTEMY XUMUU;

* 1300paXkaTh COCTAB MPOCTEHIINX BEIIECTB C MOMOIIBI0O XUMHUECKUX (OPMYI U CYIIHOCTh
XMMHMYECKUX PEAKIUN C IOMOIIBI XUMUYECKUX YPAaBHEHUN;

* BBIYUCIIATh OTHOCHUTEIIBHYIO MOJIEKYJSIDHYIO M MOJIAPHYIO MAacChl BEILECTB, a TAaKXKE
MacCOBYIO JIOJII0 XMMMYECKOTO JJIEMEHTA B COCIAMHEHUAX M OLUEHKH HX IPAKTHYECKOU
3HAYUMOCTH;

* CPaBHUBATh 110 COCTABY OKCHUJbI, OCHOBAHMSI, KUCIOTHI, COJIN;

* KJ1TacCU(UIMPOBATh OKCU/IbI U OCHOBAHUS IO CBOMCTBAM, KUCIIOTBI M COJIM 110 COCTaBY;

* [10JIb30BAThCS J1A00OPATOPHBIM 0O0OPYAOBAHUEM U XUMUYECKOH MOCY0H;

* [IPOBOJIUTh HECJIOKHBIE XMMUYECKHE ONBITHI U HAOIIOACHUS 33 MU3MEHEHUSMHU CBOWCTB
BEIIECTB B IpOLECCe UX IMpPEeBpalleHUi; coOMrofaTh IMpaBWila TEXHUKH OE30IaCHOCTH IpU
IIPOBEACHUY HAOJIIOJCHUH U OIIBITOB;

* pa3nuyaTh OKCICPUMEHTAJIBHO KHUCJIOTBI M IIEIOYM, IOJIB3YSACh HMHAWKATOPAMY;
0CO3HaBaTh HEOOXOJUMOCTb COOJIIOJIEHHs Mep 0e30IaCHOCTH MpHU OOpalleHUU ¢ KHCJIOTAMU U
LIEJI0YAMHU.

* pacKpbIBaTh CMBICII Ieproanyeckoro 3akoHa /. 1. Menneneesa;

* OIIMCBIBATh U XapaKTEePU30BaATh TAOINYHYIO (OPMY MEPUOTUUECKON CUCTEMbI XMMHYECKHX
JJIEMEHTOB;

* XapaKTepU30BaTh COCTaB aTOMHBIX SAEP M PAaCHpENEICHHE YHcIa 3IIEKTPOHOB IIO
AIEKTPOHHBIM CJIOSIM aTOMOB XHMHYECKUX DJIEMEHTOB MAaJbIX IEPUOAOB IEPUOIUYECKON
CUCTEMBI, a TAK)KE KaJIUs U KaJIbLIUS;

* pa3nuyaTh BHUJBl XMMHUYECKON CBSA3M: MOHHYIO, KOBAJIEHTHYIO INOJIIPHYIO, KOBAJEHTHYIO
HEMNOJIAPHYIO U METAJNINYECKYIO;

* 1300pakaTh HIEKTPOHHO-MOHHBIE (OPMYINIBI BEIIECTB, OOpPa30BAHHBIX XUMHUYECKUMHU
CBSI35IMHU Pa3HOTO BUJA;

* BBISIBJIAT 3aBHCHMOCTbH CBOWCTB BELIECTB OT CTPOEHHUS MX KPUCTAUIMYECKUX PEIIETOK:
HMOHHBIX, aTOMHBIX, MOJIEKYJIIPHBIX, METAJUINYECKUX;

* XapaKTepU30BaTh XUMHUYECKHE D3JEMEHTHl M HUX COEAMHEHHS HAa OCHOBE IOJIOKECHMS
3JIEMEHTOB B MIEPUOJMUECKOM CUCTEME U 0COOEHHOCTEH CTPOEHUS UX aTOMOB;



* XapaKTepU30BaTh HAYYHOE U MHUPOBO33PEHUECKOE 3HAUEHUE MEPUOJUYECKOTO 3aKOHA U
MEepUOANYECKON cHUCTeMbl xuMuueckux anemeHToB [[. . MenpaeneeBa; * OOBACHATH CYTh
XUMHYECKUX TMPOIECCOB U UX MPHUHIIMITAATHHOE OTIUYHE OT PU3NICCKHX;

* Ha3bIBATh MIPU3HAKHU U YCIOBUS MPOTEKAHUS XUMUYECKUX PEAKIIHIL;

* YCTAHABIIMBATh MPUHAUICKHOCTh XHMHYECKOW pPEaKuuu K ONpeNeIEHHOMY THITY [0
OJIHOMY U3 KJIaCCHU(UKAIMOHHBIX TMPU3HAKOB: 1) MO YHCIY M COCTaBY MCXOJHBIX BEIIECTB U
MIPOJYKTOB peakUuu (peakiuu COEIUHEHMs, pa3jIOKEHUs, 3aMelleHuss U oOMeHa); 2) no
BBIJICJICHUIO WJIM TIOTJIOIIEHUIO TEIUIOTHl (PEaKIMH SK30TEPMHUYECKHE U HHAOTEPMUUYECKHUEC);
3) 10 M3MEHEHHUIO CTEMCHECH OKHUCICHHS XUMHUYECKHX DIIEMEHTOB (PEaKHh OKHCIUTEIbHO-
BOCCTaHOBHTEJBHBIC); 4) 0 0OpAaTUMOCTH Tpoliecca (peakuu oOpaTuMble 1 HEOOpaTUMBbIE);

* COCTaBJIATh YPABHEHMS DSJICKTPOJMTHYECKOW IUCCOLMAIMU KHCIIOT, IIEJIOYEH, COJIeH;
MOJIHBIE W COKpAIIEHHbIE MOHHBIE YpPAaBHEHHS peakiMid OOMEHa; YpaBHEHHUS OKHUCIUTEIHHO-
BOCCTAaHOBUTEILHBIX PEaKIINA;

* MPOTHO3UPOBATHh MPOIYKTHl XUMHUUYECKUX PEAKIUN MO0 (GopMysiaM/Ha3BaHUSAM HCXOJHBIX
BEILIECTB; ONPECNIATh UCXOJHBIEC BEIIEeCTBa 10 (hopMyaamM/Ha3BaHUSIM MPOIYKTOB PEAKIUH;

* COCTaBJISITh YPaBHEHMsI PEAKIU, COOTBETCTBYIOIIUX IMOCIEAOBATEIIBHOCTH («IIETIOYKEY)
MpeBpaIeHU HEOPTaHUIECKUX BEIIECTB PA3TMYHBIX KJIACCOB;

* BBISIBIISITh B TIPOIECCE JKCMEPUMEHTA MPHU3HAKU, CBHJICTEILCTBYIOIIUE O MPOTEKAHUU
XUMHUYECKON PEaKIINu;

* IPAUTOTOBIIATH PACTBOPHI C ONPEIEIEHHON MACCOBOM JIOJIEH PaCTBOPEHHOIO BEILIECTBA;

* OMPENENIATh XapaKTep Cpeabl BOJHBIX PACTBOPOB KUCIOT M IIEIOYEH MO H3MEHEHHIO
OKpacK{ UHJIUKATOPOB;

* MPOBOJNTh KAaYECTBEHHBIC PEAKIMH, MOATBEP)KIAIONINE HAJWYUE B BOJHBIX pPacTBOpax
BEILIECTB OTAEIIBHBIX HOHOB

* ONPENENATh MPUHAIIEKHOCTh HEOPraHMYECKHX BEIIECTB K OJHOMY M3 HW3YYEHHBIX
KJIACCOB/TPYIII: METAJIbl U HEMETAJLIbl, OKCH/JIbI, OCHOBAHUS, KUCJIOTHI, COJIU;

* COCTaBJIATH (POPMYIIBI BEIIECTB 10 UX HA3BAHUSM;

* ONPEJEINATh BAJICHTHOCTh U CTEIIEHb OKHUCIICHHUS JIEMEHTOB B BEILIECTBAX;

* COCTaBJIATh (POPMYNIbI HEOPraHMYECKUX COCAUHEHMM MO BaJE€HTHOCTSIM M CTEHEeHSIM
OKHCJICHHUS AJIEMEHTOB, a TaKXkKe 3apsiiaM HOHOB, YKa3aHHBIM B TaOJUIE PACTBOPUMOCTU KHUCIIOT,
OCHOBaHHH U COJICH;

* OOBSICHATh 3aKOHOMEPHOCTH W3MEHEHHUS (PU3MYECKUX M XUMHUYECKUX CBOMCTB MPOCTHIX
BEIIECTB (METAJUIOB M HEMETa/VIOB) M HMX BBICHIMX OKCHIOB, OOpa30OBaHHBIX 3JIEMEHTAMU
BTOPOT'O U TPETHETO MEPUOJIOB;

* Ha3bIBaTh OOIIME XMMHYECKUE CBOICTBA, XapaKTepHbIE AJISl TPYII OKCHUIOB: KHUCIOTHBIX,
OCHOBHBIX;

* Ha3bIBaTh OOIIME XMMHUYECKHE CBOMCTBA, XapakTepHble Ui KaXKIOTO U3 KIACCOB
HEOPraHUYECKHUX BELIECTB: KUCIOT, OCHOBaHUH, COJIEH;

* IPUBOJIUTh  MPUMEPbl  PEaKUUW,  MOATBEPXKAAOIIMX  XUMUYECKUE  CBOMCTBA
HEOPraHUYECKHUX BEIIECTB: OKCUIOB, KUCIOT, OCHOBAHUI U COJIEH;

* ONPEAENATh BEUIECTBO-OKUCIHUTENIb M BEIIECTBO-BOCCTAHOBUTENIb B OKHCIHUTEIBHO-
BOCCTAHOBUTEIbHBIX PEAKLUX;

* COCTaBJISITh OKUCIUTENbHO-BOCCTAHOBUTEIbHBIA OamaHC (U1 M3YyYEHHBIX PEaKIHii) Mo
MPEAJIOKEHHBIM CXEMaM PEaKIIHil;

* IPOBOJIUTH JTAOOPATOPHBIE OMBITHI, MOATBEPXKIAIONINE XUMUYECKHE CBOMCTBA OCHOBHBIX
KJIaCCOB HEOPraHUYECKHUX BEILECTB;

Buvinycknuk noayuum 603mM0)4CHOCHIb HAYUUMbCA:

° cpamoOmHuo 06pamamb0ﬂ C seujecmeamu 6 noeceoHesHou HCU3HU,

* 0CO3HABAMb HE0OX00UMOCHb COONIOCHUS NPABUL IKOI02UHEeCKU Oe30NACH020 NOBeOeHUs 6
OKpydIcaroueli npupooOHoll cpeoe;

* NOHUMAMb CMBICIL U HEOOX0OUMOCIb COONOOEHUs NPEONUCAHUN, NPeONazaemMbiX 8 UHCIMPYKYUAX
10 UCHONL30BAHUIO TEKAPCME, CPEOCME ObIMOGOU XUMUU U Op.;



* UCNONb308AMb npuobpeménnvie KItouegvle KOMnemeHmH1ocmu npu BbINOJIHEeHUU
UCCTEO08AMENLCKUX NPOEKMOB8 NO U3VHEHUIO CBOUCMS, CHOCOO08 NOJYUeHUS U PACNO3HABAHUS 8EUIeCE,

* PA36UBAMb KOMMYHUKAMUGHYIO KOMNEMEHMHOCMb, UCHONb3YSE CPEOCMBA YCMHOU U NUCbMEHHOU
KOMMYHUKQUUU npu pabome ¢ mMeKcmamu y4eOHuKa u OONOJIHUMENbHOU AUMepamypou, CHpasoyHbLMU
maoauyamu, nposeIsims 20MOGHOCHb K YEANCEHUI0 UHOU MOYKU 3DEeHUs NPU 0OCYHCOEHUU Pe3yTbImaAmos
BbINOJIHEHHOU PAdOMblL;

* 00BEKMUBHO OYEHUBAMb UHDOPMAYUIO O BEUYeCNBAX U XUMUYECKUX NPOYeccax, Kpumudecku
OMHOCUMbCS K NCEBOOHAYUHOU UHDOPpMAYUU, HEO0OPOCOBECMHOU PEKAAMe, KACAIOUelicsi UCNOb308aHUS
PA3TUYHBIX 8EUeCma.

* 0CO3HABAMb 3HAUCHUE MEOPETUYECKUX 3HAHUL OJIs1 NPAKMUYECKOU OesIMeIbHOCU Yel08eKd,

* ONUCHIBAMb U3YHUEHHBLE 00BEKMbL KAK CUCEMbL, NPUMEHSS TOSUKY CUCTIEMHO20 AHAU3A,

* NPUMEHAMb 3HAHUS O 3AKOHOMEPHOCHIAX NEPUOOUHECKOU CUCEMbl XUMUYECKUX NIeMEHMO8 Ol
00bsICHEeHUSL U NPEOBUOCHUS CEOUCME KOHKPEMHbIX 6CUIeCNE;

* PA3BUBAMb UHGOPMAYUOHHYIO KOMHEMEHMHOCMb NOCPeOCmEoM YeryOnieHus 3Hanuil 00 ucmopuu
CMAHOBNEHUSI XUMUYECKOU HAVKU, €€ OCHOBHBIX NOHSMUL, NePUOOUYECKO20 3aKOHA KAK OOHO20 U3
BAJICHETIUUUX 3AKOHO8 NPUPOObL, A MAKI}CE O COBPEMEHHBIX OOCMUNCCHUSIX HAYKU U MEXHUKU.

* COCMAasIsiMb MOAEKYISAPHLIE U NOTHbLE UOHHBLE YPABHEHUS NO COKDAUEHHBIM UOHHBIM YPAGHEHUSIM,

* NPUBOOUMb NPUMEPbL  Pearyull, NOOMEEPHCOAIOUWUX CYUWECTNBOBAHUE B3AUMOCEIZU  MEHCOY
OCHOBHBIMU KIACCAMU HEOP2AHUYECKUX BEUECmE;

* NPOCHO3UPOBAMb PE3VIbMAMbL 8030CUCMBUSL PA3IUYHBIX (DAKMOPOE HA USMEHEHUE CKOPOCMU
XUMUYECKOU Peakyuu;

* NPOCHO3UPOBAMb PE3YILIMAMbL 8030CUCMEUS PAZTUYHBIX (AKMOPO8 HA CMEWEHUE XUMUYECKO20
pasHosecus.

* NPOCHO3UPOBATNb XUMUUECKUE CEOUCMEA BEUJeCE HA OCHOBE UX COCMABA U CMPOEHUS,

* NPOCHO3UPOBAMb CNOCOOHOCb BEUECmEd NPOSGISMb OKUCIUMENbHbIE UIU B0CCHAHOBUMENbHbLE
Cce0UCMBA ¢ YHEMOM CIMeneHel OKUCIEHUS JTIEMEHMO8, 6X00SIUUX 8 €20 COCMAB;

* GLIAGIAMb CYULCCMBOBAHUE 2CHEMUYECKOU 83AUMOCEA3U MENCOY BEUeCm8amu 8 psoy: Npocmoe
8euyecmen — OKCUO — 2UOPOKCUO — COTlb,

* OP2aHU306bIBAMb, NPOBOOUNDb YYCHUUECKUE HNPOCKMbL N0 UCCLEO08AHUIO CEOUCME BeUecms,
UMEIOUWUX 8AIICHOE NPAKMUYECKOE 3HAYCHUE.

TemaTnueckoe IVIAHUPOBAHUE IO XUMHH

KoanuecTBo

Ne Tema Tema ypoka
4acoB

1 Iloemopenue
OCHOGHBIX B80RPOCO8
Kypca 8 knacca

10

Vpok 1: XapakTepHrcTHKa dJeMeHTa Ha OCHOBAHUHU €0
nosoxkenus B I1C (1 4)

Vpok 2: AMboTepHbIE OKCHUIBI U THAPOKCH LI (1 1)

Vpok 3: KucinoTHO-0CHOBHAS XapaKTEpHUCTHKA 31eMenTa (1

0)

Vpok 4: 3aKOHOMEPHOCTH M3MEHEHHMSI CBOWCTB BEIIECTB B [ .

I (1 9)

Vpok 5: 113 u I1C snemenToB Mengeneena (1 u)
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Paspgen 2: Merayuis! -
194

Ypok 6: Knaccubukarys XUMIYECKAX PEaKIIHii:

COEeIUHEHNS U pa3ioxkeHust (1 1)

Ypok 7: Knaccubukanys XUMIYECKUX PEAKITHIA: 3aMETIICHUS
¥ obmeHa (14

Vpok 8: OKCHCIIMTENEHO-BOCCTAHOBUTEILHEIE packuu (1 )

Vpok 9: CKopocTh XUMUYECKUX peakuii (1 1)

Vpok 10: KonrponsHas padora 1.XapakrepucTuka
sjeMenTa 110 ero nmonoxkenuro B I1C (1 9)

VYpok 1: ITomoxkenne metamioB B [1C.Du3ndeckrue CBOMCTBA

MeTaioB (1 g)

Vpok 2: XuMmnueckue cBoictsa metamuios (1 4)

Vpok 3: Kopposus metauios.Crassl (1 )

VYpok 4: Meramisl B ipupoe.Crioco0b! oIy4eHus

MeTaLioB (1 )

Vpok 5: O61ias xapakrepucTuka saemMenTta 1A rpymmosr (1

q)

Vpok 6: CoeriHeHUS IIET0YHBIX MeTaLI0B (1 9)

Vpok 7: I1.p.1.OcyiiecTBICHHE HEMOYKH XUMUYESCKUX
npespanieHuii Mmeramuios (1 u)

Vpok 8: O61ast xapakrepucruka saemenra 2Arpymist (1 1)

Vpok 9: Coeaunenus 1I3M (1 u)

Vpok 10: I1.p.2.ITonydeHne u cBoiCcTBa coeaunuenuid [I[3M

MeTaiuioB (1 )

Vpok 11: Ousnyeckne ¥ XUMAYSCKAE CBONCTBA aTFOMUHHUS

(1)

Vpok 12: Coeaunenus anroMunus (1 1)

Vpok 13: I1.p.3.Ilony4ueHne U CBOMNCTBA COSIUHEHNUS

amromuaus (1 1)

Vpok 14: XKenezo.Dusnyeckue U XMMHUIESCKHE cBOMCTBA (1

0)
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Vpok 15: Coequnenns kenesa (2) (1 u)

Vpok 16: Coeaunenns kenesa (3) (1 u)

Vpok 17: I1.p.4.ITonydeHne 1 CBOMCTBA COSIMHEHNI JKeIe3a

(L)

VYpoxk 18: I'enernueckue psubl MetayioB (1 1)

VYpoxk 19: KorrponsHast pabdora 2.Meramrs! (1 1)

Vpok 1: Obuias xapakrepucruka HeMeramios (1 1)

Vpok 2: Kuciiopos, 0308, Bo3ayx (1 1)

VYpok 3: Bomopos, Boaa (1 u)

Vpok 4: I1.p.5.Jlonyyenune, cOOMpaHKe M paco3HaBaHue

rasos (1 )

Vpok 5: Obuias xapakrepucruka rajgoresos (1 u)

Vpok 6: Coenarrenus raaoreHos (1 u)

Vpok 7: Cepa, pusndeckue U XumMuueckue cBoicraa (1 4)

Vpok 8: Oxcubl cepsl (4) u (6) (1 9)

Paznien 3: Hemerauisl -
284

Vpok 9: Cepnas kucinora u ee conu (1 u)

Vpok 10: KoHnieHTprpoBaHHas cepHas kucaora (1 1)

Vpok 11: A3ot u ero cBoiictBa (1 u)

Vpok 12: AMMuak u ero cBoicrra (1 u)

Vpok 13: Conu ammonus (1 1)

Vpok 14: I1.p.5 [NonydyeHre amMmmuaka u ero cpoiicraa (1
)

Vpok 15: AzotHas kuciora (1 u)

Ypok 16: Conu a3oTucToi U a30THON KUCTOT (1 9)
VYpok 17: Docdop (1 9)

Vpoxk 18: Coemunenns docdopa (1 1)

Ypok 19: Yraepon (1 4)

Vpok 20: Okcusl yriaepona (1 1)

Vpok 21: Kap6onatst (1 4)

Vpok 22: Kpemnuwii (1 1)
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Paspen 4: O6001eHne

3HaHU 3a Kypc - 11 4

Ypok 23: CuukaTHas TPOMBIIIIEHHOCTH (1 1)

Vpok 24: I1.p.7 [lonydeHue yriek.raza u u3y4eHHe ero

cBoMcTB (1 9

Vpok 25: O6061enne o Teme :Hemeramisl (1 9)

Vpok 26: reHeTHYeCcKHE psiibl MeTa/LIa ¥ HeMerasuia (1 1)

VYpok 27: KondecTBEHHBIE PACYETHI 110 YPABHECHHSIM

peaxuuit (1 4)

VYpok 28: KonrponsHas padora 3. Hemeramisl (1 9)

Vpoxk 1: I13 u Ilc xumuueckux sieMeHToB Menneneena (1

9

Vpok 2: DIeKTpooTpUIIATENLHOCTh M CTENEHb OKucaeHus (1

)

Ypok 3: Tuns! xumudeckux peakiuid. CrpoeHue Bemectsa (1
)

VYpok 4: Knaccuukanust XUMHYECKHX PEaKIMi 10 pa3HbIM
npusHaka (1 1)

Vpok 5: Ckopocth XMMHYECKOU peakimu (1 1)

Ypok 6: Monnbie ypaBHeHus peakimi (1 4)

Ypok 7: OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE peakiyy (1
4)

Vpok 8: Heopranuueckue Beiiecrsa (1 1)

Vpok 9: UtoroBast koHTpombHast padora 4.3a kypc xumun (1

1)

Vpok 10: Xumus u 3xkonorus (1 u)

Vpok 11: Xumus u 3kogorus. (1 4)
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Tabnuiia npakTUYECKON YacTu

Tema Tema KomnuectBo
4acoB

[Mpaktukym Nel-2(6 | OcyiecTBiacHHE [EMOYKA XHMHUYCSCKHX | 1
4acoB MIPEBPALLCHUI METAJIJIOB

[Tosiydenue u cBOMCTBA COETUHEHUI 1

METaJIOB

Pacno3naBanue BaxxHEMIINX KaTUOHOB U | 1

AHUOHOB

Pemenue sxcniepuMeHTaNbHBIX 330a4 1o | 1
teme «lloarpynna kucnopoa»
Pemenue sxcniepuMeHTaNbHBIX 330a4 1o | 1
teme «Iloarpynna azora»
[Tonyuyenue, cobupanue u 1
pacro3HaBaHUE ra3oB

Ilepeyens TeM I NPOEKTHBIX U YUeOHO-HCCIe0BATEIbCKUX PadoT

1. Bo3HUKHOBEHUE U pa3BUTHE HAYKU XUMHUH 2. HeoObIUHBIE CBOMCTBA OOBIYHON BOIBI

3. AncopOeHThl 1 HOHHbIE OOMEHHHUKH B MPOIIECCaX OYMCTKU MPUPOIHBIX U CTOUHBIX BOJI

4. Heoprannueckne aHnoOOMEHHUKH, CHHTE3UPOBAHHbBIE HA OCHOBE T'MIPOKCHIOB METAIIJIOB

5. Koppo3us u MeTo1bl 32U Thl METAJJIOB U CIIABOB 6. XMMHU3M TOKCUYHOCTH METAJUIOB

7. Menansble CriiaBbl M UX IpUMEHEHUE 8. PamoakTUBHBIE 2JIEMEHTHI B OKPYKaIOIIEeH cpeie

9. PagnoaktuBHbli HYKJIU 10. OCHOBBI KPUCTAUIOXUMHUYECKOTO JIU3aliHA

11. Munepanbnblii coctaB opranu3zMa 12. KoopIuHAIMOHHBIE COCAMHEHUS B COBPEMEHHOMU
aHanuTH4eckoi npakrtuke 13. Heopranmueckue ouomarepuansl 14. Hanomarepuansl Ha OCHOBE
yraepoaa 15. Xumus B uHTepecax yCTOHYMBOTO Pa3BUTHUSL, WM «3EJICHAs» XUMUS

16. loHHBIE KUAKOCTH — HOBBIH KJIACC KOJIOTUYECKH YUCTBIX PACTBOPUTENICH

17. dynnepeHsl: METObI OTYYEHUS, OYUCTKA, chephl MprUMeHeHus 1

8. VYrmeponHele HAHOTPYOKH: ToNydyeHHE U cBoicTBa 19. BO3MOXKHOCTH U TEPCHEKTHBBI
koMmmbroTepHOi xumuu 20. HoGeneBckue jaypearsl U BaKHEHIIINE OTKPHITHS B 00JacTU XUMUU
3a mocinenHue necsatwierus 21. ['uOpuaHble MaTepuanbl M KOMIIO3UTHI Ha OCHOBE
HeopraHuueckux coenuHeHuit 22. CoenuHeHHs] BHEApPEHUs B TpaduT: MONydYeHHEe, CBOMCTBA,
npumenenne 23. ['padnexc — maTepuan Ha OCHOBE MWCIEPCHOTO TrpaduTa: TEXHOJIOTHS,
CBOMCTBA, MpUMEHeHHEe 24. MeTailyibl ¥ CIUIaBbl B XUMHUM M TEXHUKE. 25. MeTobl uccneqoBaHus
HEOPraHUYECKUX COCTUHEHUI



10

11

12

VYpok 1: XapakrepucTuKa dJICMEHTa Ha
ocHoBaHMM ero nojoxenus B I1C (1 9)

Vpok 2: AMGOTEPHEIE OKCUIBI

TUIPOKCUb! (1 u)

Vpok 3: KuciiorHo-ocHoBHAas
XapakrepucTuka sneMmenra (1 1)

Vpok 4: 3aKOHOMEPHOCTH U3MCHECHHUS
croiictB BemectB B . I1. (1 4)

Vpok 5: 113 u I1C snemeHTOB

Menneneena (1 4)

VYpok 6: Knaccubukanust XUMHIESCKHIX
peakiuii: coeIMHEHNs U pasnoxkeHus (1
q)

Ypok 7: Knaccudukanust XUMHISCKUX

peakuuii: 3amerienus u oomena (1 4)

Ypok 8: OKCUCAUTEAbHO-

BOCCTAHOBUTCJILHBIC PEAKIINN ( 1 )

Vpok 9: CKOpOCTh XUMUYESCKUX PEAKHI

(9

Vpoxk 10: KonrponbHast padora
1.XapakTepuCTHKA SJIEMEHTA I10 ero
nonokenuro B I1C (1 )

Vpok 1: ITonoxeHne MeTauioB B
[1C.®usnueckue cBoricTBa MeTamwios (1

0)

Vpok 2: XMMUYECKUE CBOMCTBA

MeTamioB (1 1)

Konnua yaco

Koppexmmst

I1.1x-ka
KaJusi,

dhochopa.
I1.2.

I1.2 x-ka
Xpoma

I1.2.Bomp
1-4

I1.3.Bomp.

c.23

I1.581-5

I15 c.31-

32

I1.5 B 6-8

I1.6 3anm.

I1.7-8

I1.113ax;.
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22

23

24

25

26

27

28

13

14

15

16

17

18

19

20

21

Vpoxk 3: Kopposust Metasuios.Cruassl (1

0)

Vpok 4: Meramisl B mpupoze. Crioco0s!
nonydeHust MerasuioB (1 9)

Vpok 5: O0uias xapakTepucTrKa
snemenTa 1A rpymmst (1 9)

VYpok 6: CoeTMHEHHS MCTOYHBIX

MeTaioB (1 g

VYpoxk 7: I1.p.1.OcyIiecTBIIEHUE IIETOYKH

XMMHMYECKHX ITpeBpalieHnii MeTauios (1

0)

Vpok 8: O0uias xapakTepucTrKa
saeMenTa 2Arpyms! (1 9)

Vpok 9: Coeynuenus 113M (1 4)

VYpoxk 10: I1.p.2.ITony4yeHne 1 cBOMCTBA
coejuuennii 113M meramnos (1 4)

VYpok 11: duznyeckre U XUMUYECKHE
cBoiicTBa amoMuaus (1 1)

Vpok 12: Coeaunenus anroMunus (1 )

Vpok 13: I1.p.3.ITonydyeHre u CBOMCTBA
coeiHeHus amoMuHus (1 4)

VYpok 14: Kenezo.Duzuueckue u
XUMHYECKHe cBorcTBa (1 1)

VYpoxk 15: Coenunenns sxenesa (2) (1 1)

VYpok 16: Coenunennus xenesa (3) (1 1)

VYpok 17: I1.p.4.ITonyyeHue u CBOMCTBA
coenuHeHni xkeaesa (1 1)

Vpok 18: I'eHeTHYECKHE PS/IbI METAJLIIOB

(L)

I1.133am.

I1.123ax;.

I1.143anx.

I1.14.3.

I1.14.

I1.15

IL.15

I1.15.

I1.163..

I1.16.3

C.125

I1.17.3

I1.17.3

I1.17.3

C.127

C.127
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Vpok 19: KonTponsHast padora

2 Merauisl (1 9)

Vpok 1: O0uias xapakTepucTrKa

HemeTaioB (1 1

Vpok 2: Kuciiopos, 030H, Bo3ayx (1 1)

Vpok 3: Bogopos, Boaa (1 9)

Vpok 4: I1.p.5.Ilonyyenne, coOupanme u
pacno3HaBanue razos (1 4)

Vpok 5: O0uias xapakTepucTrKa

rayioreHoB (1 u)

Vpok 6: Coennenus rajnoreqos (1 1)

Vpok 7: Cepa, husnueckue u
XUMUYeckue cBoiicrsa (1 9)

Vpok 8: Oxcupl cepsl (4) 1 (6) (1 9)

Vpok 9: Cepnas kucinora u ee conu (1 u)

Vpok 10: KoHIIEeHTpUpOBaHHAS cepHast

kuciora (1 9)

VYpok 11: A3ot u ero corictsa (1 u)

VYpok 12: AMmuak u ero cporictsa (1 u)

Vpok 13: Conu ammonus (1 1)

VYpok 14: I1.p.5 TTonydyeHne aMMuaka u

ero cporicrsa (1 1)

Vpok 15: AzorHas kuciaora (1 u)

Vpok 16: Conut a30THCTON U a30THOU

I1.183.

I1.18.3.

m.19-21

C.262

11.223.

11.23.3.

11.26.3.

11.27.3.

C.196

C.200-
203

I1.283.

I1.29.3.

I1.30.3

I1.30.3

11.313.

11.31.3.
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kucnor (1 q)

Vpok 17: Dochop (1 1)

Vpok 18: Coenunenus docdopa (1 1)

Vpok 19: Yruepou (1 4)

Vpok 20: Oxcnjel yriepoaa (1 1)

VYpok 21: Kap6onarsl (1 4)

Vpok 22: Kpemnuii (1 1)

VYpok 23: CunukaTHas IPOMBIITUIEHHOCTh

(L)

VYpok 24: I1.p.7 ITonydyeHue yriek.ra3a u
u3y4yeHue ero csoucts (1 u)

VYpok 25: O600111eHIE IO TeME

:Hemeramnsl (1 )

Vpok 26: TeHEeTUYEeCKUE PSIJIbI MeTallia |

Hemeraia (1 1)

Vpok 27: KonuuecTBeHHbIC PaCUeThl 110
ypaBHEHUSM peakuuid (1 1)

VYpok 28: KonrponbHas padora 3.

Hewmeramer (1 1)

Vpoxk 1: 13 u I1c XxuMHUeCKux
s1eMeHToB Menzeneera (1 1)

VYpok 2: DIeKTpOOTPULIATEILHOCTS U
creneHb okucieHus (1 )

Vpoxk 3: Tumsl XUMHUYECKUX

peakimii. CtpoeHue Bemectsa (1 9)

Ypok 4: Knaccubukanys XuMIIecKux

I1.32.3.

I1.32.3.

I1.33.3.

I1.34.3.

I1.343.

I1.35.3.

I1.353.

C.262.

Wan.3ana
HUSA

3amanns

I1.363
TECThI

I1.37
TECTEI

11.37.3.

I1.38tect
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68

peakuuii o pa3HbIM npusHaka (1 1)

Vpok 5: CKOpOCTb XUMUYECKOM PEAKIIMHI

(L)

Vpok 6: Monnsle ypaBHeHHs peakumii (1

0)

VYpok 7: OKUCIHUTEIIBHO-
BOCCTaHOBHUTENbHBIE peakiuu (1 )

VYpok 8: Heopranuwdeckue Bemectna (1

q)

VYpok 9: Urorosast KOHTposbHas pabora
4.3a xypc xumuu (1 9)

Vpoxk 10: Xumus u sxonorus (1 9)

Vpok 11: Xumus u sxonorus. (1 4)

bI

Tectnl

I1.39
TECTBI

I1.40.Tect
bl

I1.41.

IIpoext
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