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YpoBenb: OCHOBHOE OBIIEE OFPASOBAHUE

IIpeamerHas o61actb: ECTECTBEHHO-HAYYHBIE ITPEAMETHI
IIpegmer: XVIMUA

Knaccel: 8 - 9

IIporpamma pa3paboraHa Ha OCHOBe C/Ie/[yIOLIHX JOKYMEHTOB:

¢ denepanbHBIM rOCYIapCTBEHHBLIM 00pa30BaTe/IbHbIN CTaHAAPT OCHOBHOIO 0O0II[ero

oOpa3oBaHusA, yTBepKAEeHHbIM TMprKa3oM MUHHCTepCTBa 00pa30BaHHs W HayKd
Poccutickori  ®epeparuun ot 17.12.2010 Nel897 (c  u3MeHEeHMSIMM U
JIOTIOJIHEHUSIMU );

[lpumepHasi ocHOBHasi oOpa3oBaTenbHasi IIporpaMMa OCHOBHOTO — 0O01i[ero
obpa3oBanusi (omoOpeHa pelieHHeM (eaepanbHOr0  yueOHO-METOANUECKOTrO
obbeiHeHus 1o 0611jeMy obpa3oBaHuo (TTpoTokon oT 8 arpesst 20151, Nel/15).

. Aropckas riporpamma: O.C. I'abpuensiH, A.B. KymnijoBa "IIporpaMMbl 0CHOBHOTO
ob11ero o6pa3oBaHust 1o XuMuu. 8-9 Kmaccei». JIpoda, 2014
e OOIT OO0 MBY «Jlunier Ne60».

Pabouas mporpaMMa opHeHTHPOBaHa HA MCIIO/Ib30BaHHe YUeOHUKOB:
® Xwumus. 8 knacc. I'abpuensa O.C. [Ipoda, 2014

® Xwumus. 9 knacc. 'abpuensia O.C. [Ipoda. 2016

[. INTAHNPYEMBIE PE3YJ/IBTATBEI OCBOEHVA YUEBHOI'O ITPEJMETA

JIMUHOCTHBIE pe3y/IbTaThl 00yYeHHus

Yualuucs Jo/KeH:

3HaAMb U NOHUMAMb: OCHOBHbIE WCTOPHUYECKHe COOBITHS, CBA3aHHbIE C Pa3BUTHEM
XUMUM U 00I1[ecTBa; AOCTWKEeHWs B 00/acTH XUMUUA W KY/JbTypHble Tpauiiuu (B
YaCTHOCTH, HayuyHble TPAJUWIIMHM) CBOEM CTpaHbl; OOITIeMUPOBBIE AOCTKEHUs B 06acTu
XMMWUM; OCHOBHBIE TIPUHLIUMBI U MpaBW/a OTHOLLIEHUS K MPUPOjie; OCHOBBI 3/J0POBOIO
oOpasa JKM3HU U 37I0pOBbecOeperarwliXx TeXHOMOTUM; TIpaBWia TIOBeJleHUsI B
Uype3BbIUaWHbBIX CUTYaLUsIX, CBS3aHHBIX C BO3JIeMICTBUEM Pa3/IMUHBIX BEIeCTB; OCHOBHbIE
mpaBa ¥ 00S3aHHOCTM TpakZaHWHAa (B TOM UHC/Ie yualllerocsi), CBsi3aHHble C
JIMYHOCTHBIM, MNpPO(eCcCHOHATbHBIM M KW3HEHHbIM CaMOOIpe/ie/ieHUeM; COLMaIbHYHO
3HAUYMMOCTb U COZiep>KaHue TIpodeCCUM, CBSI3aHHBIX C XUMUEH;

uCnbIMbIBAMb: YyBCTBO FOPAOCTH 3a POCCUMCKYI0 XUMUUECKYH0 HayKy U YBa’KeHHe K
HCTODUM ee pa3BUTHS; YBaKeHUe W TIPUHSTHE JOCTMXKeHWW XUMUU B MUDe; JH000Bb K
TIpUPO/ie; YBaXKEHHE K OKPY KaroluM (yualuMcsl, yUUTe/IsiM, POAUTEISIM U AP.) — YMeTh
CJIyIIaTh W C/IBIIIATh TMapTHepa, MpU3HaBaTh ITPABO KaXkIOTO Ha COOCTBEHHOe MHEHUe,
MPUHMMATh pelleHrs C y4eTOM IO3WLMM BCeX YUYaCTHUKOB; UYBCTBO IPEKPACHOTO U
3CTETUUECKMX UYyBCTB Ha OCHOBe 3HAKOMCTBA C MUPOM BeIeCTB U UX MpeBpalljeHul;
CcaMOyBaKeHHe W SMOLIMOHATbHO-TIONIOKUTeTbHOe OTHOIIIeHe K cebe;

npusHaeams: 1I€HHOCTH 3/0pPOBbs (CBOEro W [JPYTMX JIiofiel); HeoOXOAMMOCTh
CaMOBBIPaKeHUs1, cCaMOpean3aliu, COLMaJbHOT0 NPU3HaHUS;



0C03HABAMDb: TOTOBHOCTH (WM HETOTOBHOCTh) K CAMOCTOSITE/TbHBIM TIOCTYTKaM U
JNEeNCTBUSAM, OTBETCTBEHHOCTh 3a WX Ppe3y/bTaThl; TOTOBHOCTh (WM HETOTOBHOCTH)
OTKPBITO BbIpa)kaTb M OTCTaWBaTh CBOIO TIO3WI[UI0 U KPUTUYHO OTHOCUTHCS K CBOHM
TOCTYTIKaM;

nposie/iAmb:  SKOJIOTMUECKOe CO3HaHWe, /100posKe/laTe/llbHOCTh, [JIOBepHe M
BHHUMAaTe/IbHOCTh K JIIOASIM, TOTOBHOCTb K COTPYAHMUECTBY U JApYy>kKOe, OKa3aHHUIO
TIOMOII[A TeM, KTO B Hel HyK7JaeTcs; 0000IeHHbIN, YCTOMUMBBIA W W30HpaTeTbHbIHN
T03HaBaTe/IbHBbI WHTEpeC, WHUIMATUBY U JH0O03HATe/JIbHOCTh B HW3yUYeHWH MHpa
BEITIeCTB W Peaki[yi; Iie/IeyCTPeM/IEHHOCTh U HAaCTOWUMBOCTb B JIOCTMXKEHUU IiesieH,
TOTOBHOCTh K TIPEOZIOIEHUI0 TPYAHOCTEH; yOeXKIeHHOCTh B BO3MOXXHOCTU ITO3HAHHS
TIPUPOALI, HeoOXOAWMOCTH PA3yMHOTO MWCIIO/b30BaHUS AOCTM)KEHWM HayKd U
TeXHOJIOTHH /IJis1 Pa3BUTHS 00IIeCTBa;

yMemb: YCTaHaBIMBATh CBSI3b MEXKAY 11e/IbI0 U3yUeHUs] XUMHUH U TeM, /IJIsi Yero OHa
ocymiecTBnisieTcss  (MOTHBaMH);  BBITIOJIHATL ~ KOPPUTHPYIOIIYIO  CaMOOLIEHKY,
3aK/TIOYAIOIIYIOCS B KOHTPOJIE 3a TPOIIeCCOM H3yUeHUsT XUMHM W BHECeHWH
HeoOXOZMMBIX KOPPEKTUBOB, COOTBETCTBYIOIIMX 3TallaM M CIIocob0aM HM3yueHHs Kypca
XVMUHY; BBITIOJIHATE PETPOCIIEKTHBHYIO CaMOOIIEHKY, 3aK/IFOUaloIIyloCs B OLIEHKe
mporiecca M pe3y/bTaTa U3yueHus Kypca XMMUM OCHOBHOM IIIKOJIbI, TO/IBEJIEHUH MTOTOB
Ha OCHOBE COOTHECEHUs Ilefled W  pe3y/bTaTtoB; CTPOUTh O KU3HEHHbIE W
npodeccroHa/lbHbIe IJIaHBl C yYeTOM KOHKDETHBIX  COL[MabHO-UCTOPUUECKHUX,
MOJIMTUYECKUX W SKOHOMHUYECKHX YCJIOBHM; OCO3HaBaTh COOCTBEHHbIE IIEHHOCTU WU
COOTBETCTBHE UX MPUHMMAEeMbIM B )XKM3HM PEIleHUsIM; BECTU Aol Ha OCHOBE PaBHO-
TIPaBHBIX OTHOIIIEHWA W B3aWMHOTO YBa)KE€HHS; BBIENSTh HPABCTBEHHBIA aCTIeKT
TIOBE/IEHUSI Y COOTHOCHUTD TTOCTYIIKHM (CBOM W APYTHX JIIOAEH) U COOBITHS C TIPUHATHIMH
3TUYECKUMHM HOpMaMH; B TIpefie/lax CBOUX BO3MOXKHOCTeH IPOTUBO/EHCTBOBAThH
NEeUCTBUSIM U BIMSIHUSM, TIPE/CTAB/ISIONIUM YTPO3y >XU3HHU, 3[0POBbI0 M 0€301acHOCTH
JTMYHOCTU U 00I1]eCTBa.

MeranpegmeTHbIe pe3yabTarhbl 00yueHus (8 kKiacc)
Yyaiuiics JO/DKeH yMemb:

e ormpe/eNsaTh POOIeMBI, T. €. YCTaHAB/IMBaTh HECOOTBETCTBHE MEXK/Y YKeJlaeMbIM U
JIeMCTBUTE/IbHBIM;

e COCTAaBJIATH CJIOXKHBIM TJIaH TEKCTA;

e B/AJeTb TaKUM BUJIOM WU3/I0KEHUSI TeKCTa, KaK T[I0BeCTBOBaHWe; TIO[
PYKOBO/ICTBOM YUHWTeJIsi IPOBOAUTE HEIOCPeJICTBeHHOe Hab/o/ieHue;

e TI0J PYKOBOACTBOM YyuMTessi OGOPM/IATH OTUeT, BK/IOYAIOIIWKA OMuCaHue
Hab/ro/1eHus], ero pe3y/ibTaToB, BbIBO/OB,;

e 1CIOJIb30BaTb TaKOW BHWJ MBbICJIEHHOTO (WealbHOr0) MOJEIUPOBaHUs, Kak
3HaKOBOe MOJe/MpoBaHre (Ha TprMMepe 3HAaKOB XWMHUUECKUX 3JIeMeHTOB,
XUMUYecKux hopmyn);

e HCI0JIb30BaTh TAKOW B/, MaTepuasbHOIO (MpeJMeTHOr0) MOJAeIUPOBaHUs, Kak
¢dur3nueckoe MosileTMpOBaHUe (Ha TIpUMepe MOZIe/IMPOBAHUSI aTOMOB U MOJIEKY/);

e TMOMy4YaThb XUMUUECKYIO MH(OPMALIMIO U3 PA3/IMUHbIX KUCTOUHHUKOB; ONIPeesiTh
OObeKT W acCleKT aHaju3a W CHUHTe3a; OrpefesaTh KOMIIOHEHTbI 00BheKTa B
COOTBETCTBUMU C aCMeKTOM aHa/in3a U CUHTe3a;

e OCYLIECTB/STh KaueCTBeHHOe U KOJMUeCTBEHHOEe OIMCaHWe KOMIIOHEHTOB
00BeKTa;



oripefieNisiTh OTHOIIIEHUsT O0beKTa C JpPyruMH OOBeKTaMu; OIpeaessiTh
CyIIieCTBeHHbIE TIPU3HAKH 00bEKTa;

dbopMyMMpOBaTh TUMOTE3Y T10 pellieHunt0 MpobsieM; COCTAaB/SATh TI/IaH BBITIOTHEHUS
yueOHOM 3a/jauu, pelieHUs pobsieM TBOPUYECKOTO U MIOMCKOBOTO XapaKTepa,
BBITIO/THEHUS TIPOEKTa COBMECTHO C YUUTe/IeM; COCTAB/IATh Te3WChI TEKCTa;
B/a/leTh TAKUM BUJIOM U3/I0XKEHUS TEKCTa, KaK OIMMCaHKe; UCTI0/Ib30BaTh TaKOH
BU/| MBICJIEHHOTO (M/lea/IbHOT0) MOJIe/TMpOBaHUsl, Kak 3HaKOBOe MO/ie/IipOBaHUe
(Ha TIprMepe CoCTaB/IeHHUSI CXeM 00pa30BaHuUsT XUMUUECKOU CBS3H);

WCTIO/Tb30BaTh TaKOW BU/J] MaTepUaibHOTO (TIpeMETHOT0) MO/|e/TUMPOBAaHUsI, Kak
aHaJIOTOBOe MO/le/TMPOBaHHUE;

WCII0/1b30BaTh TaKOM BUJ MaTepuaabHOTo (MpeiIMeTHOr0) MO/ie/TMPOBaHus, Kak
(du3rueckoe Mozie/IMpOBaHUe (Ha MpUMepe Mo/ie/iel CTPOeHHsI aTOMOB);
orpezieNisiTh 00beKThl CPaBHEHHS U aCTleKT CpaBHEHUsI 00bEeKTOB; BBITOTHSTh
HeTo/THOe OJHO/IMHeHOe CpaBHeHNe; BLITIOHATh HElo/IHOe KOMIIEKCHOe
CpaBHEHUe; BBITIOJHSATH TTOJIHOe OJHOJIMHENHOe CpaBHEeHUE;

CaMOCTOSITEeJTbHO WCTO/Tb30BaTh HeToCpe/iICTBEHHOe HabmmoieHue;
CaMOCTOATE/TbHO O(OPMJISITH OTUET, BK/TFOUAIOIIHMM OICcaHue Habmro/ieH s, ero
pe3y/IbTaToOB, BHIBO/IOB;

BBITIO/IHATL ~ OJIHOE  KOMILJIEKCHOe  CpaBHEHHE;  BBITIO/HSATh

CpaBHeHHe TI0 aHaJIOTUH;

COCTaBJISITh HAa OCHOBE TeKCTa TabJUI[bI, B TOM UKCJIe C TIpUMeHe-

HueMm cpencts UKT;

10/ PYKOBO/JCTBOM YyuHWTe/s TMPOBOAWUTHL OIOCPeJ0BaHHOE Ha-

OmoneHue;

Mo/ PYKOBOACTBOM yuuTessi OGMOPM/IATL OT4YeT, BK/IIOUAIOI[UN OMUCaHUe
9KCTIePUMEHTa, ero pe3y/bTaToB, BLIBO/OB,;

OCYILIeCTB/IATh MHAYKTUBHOe 00001eHre (OT eAWHUYHOTO [OCTOBEPHOTO K
00I1IeMy BEPOSITHOCTHOMY), T. €. OTIpe/le/ISTh 001i[1e CyIrieCTBeHHbIe TIPU3HAKH
IBYX 1 0osiee 00beKTOB ¥ PUKCUPOBATh WX B (POpPMe TTOHATHS UK CY>KIEHUS;
OCYIIeCTBJISATh AeJYKTUBHOe 060011jeHHe (TToBefieHre eAMHUYHOTO J0CTOBEPHOTO
nof, oblijee OCTOBEpPHOE), T. €. aKTyaJU3WPOBaTh TOHSATHE WM CyXXJeHue, U
OTOKZAECTBJIATH C HUM COOTBETCTBYIOII[ME CYIlleCTBeHHbIe TIPU3HAKHN OFHOTO WU
bonee 00BEKTOB; oOmpefensTh acleKT KJacCUGUKAILUH,  OCYIIeCTBIIATh
K/1accu(UKaIuio;

3HATh U MCII0/Ib30BaTh pa3MyHbie (HOPMbI TIpe/ICTaB/IeHUs K/lacCUu(pUKaliy;
COCTaB/ISTh HAa OCHOBEe TeKCTa CXeMbl, B TOM UMCJIe C TipuMeHeHreM cpefctB MKT;
CaMOCTOSATE/TbHO O(POPMJISITh OTUET, BK/TFOUAOIII OMKMCaHUe SKC SKCIIePUMEHTa,
ero pe3y/bTaToB, BbIBO/IOB;

WCI0J1b30BaTh TAKOM BUJ MbICJIEHHOTO (M/leabHOT0) MO/e/IMPOBaHUsI, Kak
3HAKOBOE MO/le/TMPOBaHue (Ha IpuMepe ypaBHeHUU XUMUYeCKUX peakivi);
pa3nuuaTth 00BEM M COoZlep)KaHre TIOHATHI; pa3nyaTh POZIOBOE U BHIOBOE
TIOHSITHUST; OCYILL[eCTB/ISITh POJIOBU/IOBOE OTpe/iesieHre TIOHATHI; CaMOCTOSITe/IbHO
HCTI0/Tb30BaTh OTIOCpe/IoBaHHOe Hab/TtofieHre; fieyiaTh ITOMETKH, BBITTHUCKHY,
L[UTUPOBAaHUEe TEKCTA; COCTABJSATDH OK/af;

COCTaBJISITh HAa OCHOBe TeKCTa rpadyKu, B TOM YKCJ/Ie C IPUMeHeHreM CPe/ICTB
VKT;



B/IaJleTh TaKUM BU/IOM M3/10)KEHUSI TEKCTa, KakK pacCy KJeHre; UCTI0/Ib30BaTh TaKOM
BU/I MBICJIEHHOTO (M €ealbHOr0) MOZIe/IMPOBaHMUs, KaK 3HaKOBOe MOJe/IMPOBaHUe
(Ha mpuMepe ypaBHEHUH peaklMi JUCCOLALINM, HOHHBIX YPAaBHEHUM PeakLIui,
TOJTypeak- LU OKUC/IeHHSI-BOCCTAHOB/IEHHS );

pa3/ivuaTh KOMIIOHEHThl JlOKa3aTenbCTBa (Te3WC, aprymMeHTbl U  (opmy
JlI0Ka3aTe/IbCTBA);

OCYILIeCTBJISITh MPSIMOE UHAYKTUBHOE []0Ka3aTe/bCTBO;

oripeziesisiTh, UCXO[s W3 ydyeOHOI 3a7jaud, HeOOXOMMOCTh HENoCpe[CTBEHHOTO
WM OTI0CPe/IOBAaHHOTO HaO/TIOeH S

CaMOCTOATe/TbHO (hOPMHUPOBATh MPOrpaMMy SKCTIepUMeHTa.

MertanpegMeTHbIe pe3y/IbTaThl 00yueHus (9 K/1acc)

Yyammiics Jo/KeH ymenb:

orpefieNisiTh  1ieJib  yueOHOM  fleATeNTbHOCTA C  TIOMOILBI0  yUdTeNnss W
CaMOCTOSITe/IbHO, WCKaTb Cpe/CTBA ee OCYyIlecTBiaeHus, paboTas IO TMIaHy,
CBEPSTb CBOM JIeHICTBUS C 1]eJIbI0 U TIPU HeoOX0MMOCTH HCITPAB/ISATE OLITHOKH C
TIOMOII[bIO YUUTEJISI U CAaMOCTOSITe/IbHO; COCTAaB/ISATh aHHOTALUIO TEKCTa;

co3jaBaThb MOjie/IM C BbIJje/leHWeM CYIeCTBeHHbIX XapaKTePUCTUK O00beKTa U
rpe/CcTaB/ieHMeM WX B MNPOCTPaHCTBEHHO-TpaUueckod WM  3HAKOBO-
CUMBOJ/TUYECKOM (hopMme;

oripeiesisiTh BU/Ibl KjlaccudUKaIuK (eCTeCTBEHHYH0 U UCKYCCTBEHHYIO);
OCYLLeCTB/ISITh TIPSIMO€ /1eYKTUBHOE 10Ka3aTe/bCTBO;

paboTaTth TI0 COCTaB/IeHHOMY II/IaHy, WCIO/b3ysl Hapsifly C OCHOBHBIMU U
JIOTIOJIHUATE/TbHbIE  CpeAicTBa (CTIpaBOUHYIO JIATEPATYypy, CJIOKHBIE TIPUOOPHI,
cpeactBa UKT);

C TIOMOIIBIO YUHTe/s1 OTOMPATh A1 pellieHus1 yueOHbIX 3a/1au HeoOXoAMbIe
CJI0BapH, SHLIUK/IONEAUH, CTIPABOYHUKY, 3/IEKTPOHHbIE JUCKU; COTIOCTAaB/ISATh U
oTOUpaTh UHPOPMALIMIO, TIOJTyUeHHYI0 U3 Pa3/InUHbIX UCTOYHUKOB (C/I0BapH,
SHLIUK/IONE/IUH, CTIPABOYHUKU, /IeKTPOHHBIE TUCKU, CeTb VIHTepHeT);
TIpeJCTaB/IATh WH(MOPMAI[UIO B BU/e Ta0/HL], CXeM, OTIOPHOTO KOHCIIeKTa, B TOM

yuciie ¢ ipumeHenueM cpezncts UKT;

0o(OpMJISITE CBOM MBIC/T B YCTHOM U IMTMCbMEHHOM PeUH C YUeTOM CBOMX yUeOHBIX
Y )KU3HEHHBIX PeueBbIX CUTYalUM, B TOM unc/e ¢ ipuMeHeHueM cpeactB UKT;
COCTaBJIATh PeLieH3UI0 Ha TeKCT; OCYLLeCTBIIATh J0Ka3are/bCTBO OT IIPOTUBHOTO.

oripefieNnisiTh, UCXO/s1 U3 yueOHOM 3a/jau, He0OX0IUMOCTh UCIT0/Ib30BaHKs
Hab/MieH sl WK SKCTIePUMEHTa.

OpraHM30BbLIBaTh yueOHOe B3aUMOZIeMCTBYe B Ipytre (pacrpesessiTh POJIH,
JIOTOBapMBaTrhCs APYT C IPYTOM U T. [1.); TIpeABU/EeThb (MPOrHO3UPOBATh)
NOC/Ie/ICTBUSI KO/VIEKTUBHBIX pellleHuH;

TTIOHUMaTh MMPUYMHBI CBOEr0 HeycrexXa U HaX0JUTh CTIOCOObI BbIXO/]a U3 3TOM
CUTYyaLUU; B TUajiore C yUnUTe/leM YUHUThCS BbIpabaThIBaTh KPUTEPHH OLIEHKU U
ornpeJensTh

CTereHb YCMelIHOCTH BBITIOJIHEHHs CBOoell pabOThI U paboOThI BCeX, WMCXOAS U3
VMMEIOLLUXCSI KPUTEePUEB, COBEPIIEHCTBOBATb KPUTEPUU OLIEHKH U MOJb30BaThCs
VMU B X0/l OL[€HKU ¥ CaMOOL[€HKH; OTCTaruBaTb CBOK) TOUKY 3PEHUS,



apryMeHTUPYS ee; MOATBePKJaTh apryMeHThl (DakKTaMu; KpUTUYHO OTHOCUTBCS K
CBOEMY MHEHMUIO;

CJIyIIaTh APYTUX, TBITaThCSl IPUHUMATh APYTYIO TOUKY 3peHUSs, ObITh TOTOBBIM
M3MEHUTb CBOIO TOUKY 3DeHHUsI;

COCTaB/ISTh pedepar 1o orpefie/ieHHOM (opMe; OCYILeCTB/ISTb KOCBEHHOe
paszenrrenbHOe 10Ka3aTebCTBO.

IIpegMeTHbIe pe3yabTaThbl 00yueHus

BbINyCKHUK HAayUYUTCH:

XapaKTepU30BaTh OCHOBHbIE MeTO/IbI TTI03HaHUS: HabmojeHe, n3MepeHue,
5KCTIepUMEHT;

OTMCBIBaTh CBOMCTBA TBEP/BIX, XKUJKUX, ra3000pa3HbIX BeIleCTB, BbIZesis UX
Cyll|eCTBeHHbIe TIPU3HAKY;

PacKpbIBaTb CMBICJI OCHOBHBIX XUMMWYECKHUX TOHATUM «aTOM», «MOJIeKy/ia»,
«XMMUUYECKUU  S/IeEMEHT», «IIPOCTOE  BeIjecTBO», «C/JIO0XKHOE€  BelleCTBO»,
«BaJIEHTHOCTb», «XUMHUUeCKast peakiysi», UCII0/Ib3Ys 3HAKOBYIO CUCTEMY XUMUU;
PaCKpbIBaTh CMBIC/ 3aKOHOB COXPaHEHUsI MacCChl BEILleCTB, MOCTOSTHCTBA COCTABa,
aTOMHO-MOJIEKY/ISIDHOW TeOpUU;

pa3nuuarh XuMudeckue u pusndecKkye siB/IeHNs;

Ha3bIBaThb XUMUUECKHE JIEMEHTHI;

orpe/iesiiTh COCTaB BeIeCTB 10 UX (hopMysiam;

orpe/iesiiTh BaJIEHTHOCTb aTOMa 3jieMeHTa B COeZIUHeHUSIX;

orpe/iesisiTh TUI XUMHUUYECKUX PeaKLnii;

Ha3bIBaTh MIPU3HAKU U YCIOBUS POTEKAHWsI XUMHUUECKUX PeaKIUii;

BBISIB/ISITh TIPU3HAKU, CBU/IETE/IbCTBYIOLIME O TPOTeKAaHUU XMMUUYEeCKOM peakiun
TIPYU BBIMIO/THEHUU XMMUUECKOT'O OTbITa;

COCTaBJISATh (hOPMY/Ibl OMHAPHBIX COeAMHEHHH;

COCTaB/ISATh YpaBHEHUS] XUMHUUECKUX peaKIuii;

coOsropath paBusia 6e3omacHoi paboThl TIpY MPOBEJIEHUU OTIBITOB;
T10J1b30BaThCs JTaOopaTOPHBIM 000PYAOBaHUEM U TTOCYZOM;

BBIYUC/IATb OTHOCUTE/ILHYIO MOJIEKY/ISIDHYIO U MOJISIDHYIO MacChl BeIeCTB;
BBIYUC/IATh MaCCOBYIO [IO/TF0 XMMUYECKOT0 /ieMeHTa 1o (hopMysie CoeAUHEeHMUS;
BBIUMCJIATH KOJINUeCTBO, 00BbeM W/ MacCy Bell[eCTBa M0 KOJIMUeCTBY, 00bemy,
Macce peareHTOB WJIU MPOJYKTOB peakKlvy;

XapaKTepu30BaTh ¢pu3nuecKre U XUMUUYeCKHe CBOMCTBA MPOCTHIX BEIeCTB:
KWUCJIOPOZia U BOOPO/A;

MoJiyuaTh, COOMpaTh KUCJI0POJ, U BOAOPOZ;

pAacIi03HaBaTh OTBITHLIM MyTeM ra3o000pa3Hble BelljeCTBa: KUCI0POJ, BOOPO/;
PacKpbIBaTh CMBIC/ 3aKOHAa ABOrazipo;

PaCKpbIBaTh CMBIC/I TIOHATHM «TeT/IOBOM 3PQeKT peakliin», «MOJISIPHbIN 00beM»;
XapaKTepu30BaTh (pU3nyecKre U XMMUYeCcKre CBOMCTBA BOAbI;

PacKphbIBaTh CMBIC/I TTOHSATHSL «PACTBOP»;

BBIUUCJIATH MACCOBYHO ZIOJIF0 PACTBOPEHHOTI'0 BellleCTBa B PaCTBOPE;
TIPUTOTOBJISITH PACTBOPLI C OTNpeeIeHHOU MaCCOBOU 0/1eM PACTBOPEHHOTO
Bell|eCTBa;

Ha3bIBaThb COeJMHEHMS N3yUeHHbIX K/IaCCOB HEOPraHWUYeCKHX BellleCTB;
XapaKTepu30BaTh (u3ryeckre U XUMHUUeCKUe CBOMCTBA OCHOBHBIX KJIaCCOB



HeopraHWYeCKuX BellleCTB: OKCH/IOB, KUCJ/IOT, OCHOBaHWMU, COJIel;

onpezeATh MPUHAAJIEKHOCTb BEIECTB K ONpeie/IeHHOMY KJIacCy COeUHEHWH;
COCTaB/SITh (OPMYJIbI HEOPraHUUeCKUX COeMHeHNI M3yUeHHbIX K1acCoB;
TIPOBOJIUTH OIBITHI, MOATBEPXKAAIOLIe XUMUUeCKUe CBOMCTBA U3YUeHHbIX K/IaCCOB
HeopraHn4eCcKuXx BellleCTB;

pacrio3HaBaTh OMNBITHBIM ITyTeM PaCTBOPBI KACJIOT U 11eJI0Uei M0 U3MEeHEeHUIO
OKpaCK UHAUKATOPa;

XapaKTepr30BaTh B3aUMOCBSA3b MeX/1y K/IaCCaMy HeOpraHu4eCKUX COeMHEeHUM;
packpsbiBaTh cMbICT [lepuoanueckoro 3akoHa .M. MeHpeneeBa;

OOBSICHATb (DH3UUECKUM CMBICJT aTOMHOTO (TIOPSiAKOBOTO) HOMepa XWMUYeCKOTO
5JIeMeHTa, HOMEPOB TpYyIIbl W Nepuoja B mnepuoguueckor cucreme [.U.
MeHpeneesa;

0OBSICHATb 3aKOHOMEPHOCTH M3MeHeHHsI CTPOeHUs] aTOMOB, CBOMCTB 3/1eMeHTOB B
ripefiesiaXx MaJiblX MePUO/OB Y TIaBHBIX MO/PYIIIT;

XapaKTepr30BaTh XUMHUUECKHUe 371eMeHThI (0T BOJOPOZaA A0 Ka/blysi) HA OCHOBe UX
TOJIOKeHHsI B Tiepuoaudeckor cucteme JI.M. MeHgeneeBa u ocobeHHOCTeH
CTPOEHUS UX aTOMOB;

COCTaBJIATh CXeMbI CTPOEHUSI aTOMOB MepBbIX 20 3/1eMeHTOB [epUOAUYeCKON
cucrteMsl /1.11. MeHeneeBa;

PaCKpbIBaTb CMbIC/I TIOHSATUN: «XUMUUECKast CBSI3b», «3JIEKTPOOTPULIATETbHOCTDY;
XapaKTepru30BaTh 3aBUCMMOCTh (h3MUeCKHUX CBOMCTB BeIleCTB OT TUIIA
KPUCTA/IJTAUECKOUW PeIleTKH;

onpe/ie/IATb BUJ, XUMHUUYECKOM CBSI3W B HEOPraHWYeCKUX COeIMHEHUSIX;

1300paXkaTh CXeMbI CTPOEHHST MOJIEKY/T Bell[eCTB, 00pa30BaHHbLIX Pa3HbIMU BU[aMHU
XUMUUECKUX CBSI3EH;

PACKpbIBaTb CMBIC/T TIOHSITHH «HUOH», «KaTUOH», «AHHOH», «3JIEKTPOJIUTHI»,
«HEe>3JIeKTPOJIUTBI», «3JIEKTPOIUTAYECKAs JUCCOLUALIUI», «OKUCTTUTENb, «CTEeIeHb
OKHCJIEHUS» «BOCCTAaHOBUTE/Tb», «OKMCIEHHE», «BOCCTAHOBIEHHEY);

onpee/iiTb CTelleHb OKUCJIEHUsI aTOMa 3/7IeMeHTa B COeIMHeHUH;

PacKpbIBaTb CMbIC/I TEOPUH 3/IEKTPOIMTUYECKOM AUCCOLMALIAY;

COCTaBJIATh YPaBHEHUSI 37IEKTPOJIUTUUECKOU IUCCOLIMALIMN KUCIIOT, I1je/I0ueH,
coJiel;

0OBSICHATD CYII[HOCTh IPOLIeCca 3MeKTPOTUTHUECKOM TUCCOMALIN U peaKIuii
MOHHOro 0OMeHa;

COCTaBJISITh TIOJTHBIE ¥ COKpallleHHbIe MOHHBIe YpaBHEHUS peakIui 0OMeHa;
oTpeieNIiTh BO3MOKHOCTh TIPOTeKaHMs peaKiivii HIOHHOTO 00MeHa;

TIPOBO/IUTH peaKlH, MOATBEPXKAAtol[1e KaueCTBeHHbIM COCTaB pa3/IMYHbIX
BeLLleCTB;

ornpeze/iATb OKUCIUTETb U BOCCTAHOBUTEIb;

COCTaBJIATh YPaBHEHUSI OKUCJIUTEIbHO-BOCCTAaHOBUTEJIBHBIX PEaKLUM;

Ha3bIBaTh ()aKTOPbI, BAUSIOLME HAa CKOPOCTh XUMUUECKON peaklvu;
K/1acCU(ULIMPOBaTh XUMUUECKHe PeaKi[Mu TI0 pa3/InyHbIM MpH3HaKaM;
XapaKTepr30BaTh B3aUMOCBSA3b MeXX/y COCTaBOM, CTPOEHHWEM U CBOMCTBaMHU
HeMeTaJlioB;

TIPOBO/IUTh OTIBITHI TI0 TIOJTyUeHHI0, COOMPaHKIO 1 M3yUeHHI0 XUMUUeCKUX CBOUCTB
ra3o000pa3HbIX Bell[eCTB: YIVIEKWC/IOTO Ta3a, aMMHUaKa;

pacrio3HaBaTh OIBITHBIM ITyTeM ra3o00pa3Hble BelleCTBa: YIVIEKUC/bIA Ta3 U



aMMHUaK;

* XapaKTepu30BaTh B3aMMOCBS3b MeKIY COCTaBOM, CTPOEHHEM U CBOMCTBAMHU
MeTaJI/ioB;

* HasbiBaTb OpraHWYeckue BellecTBa Mo HUXx ¢opmyse: MeTaH, 3TaH, STU/IEH,
METaHOJI, 3TaHOJ, TIJMIepHUH, YKCyCHasi KHCJ/IOTa, aMUHOYKCyCHas KHC/IOTa,
CTeapUHOBasi KUC/IOTa, OJIeMHOBAsi KUCJI0Ta, T/TFOKO3a;

* OlL|eHMBaTh BAUSTHUE XUMUUECKOTO 3arpsi3HeHUsI OKPY»Karollleid cpe/ibl Ha OpraHu3M
yesioBeKa;

* T'PAaMOTHO 0OpaIlaThCs C BelljeCTBaMU B MIOBCETHEBHOM JKU3HU;

* OnpefieNsiTh BO3MOXXHOCTb TPOTeKaHUs peaklMii HEeKOTOPBIX TMpeACcTaBUTesen
OpraHMYecKHX Bell[eCTB C KUCJIOPOZOM, BO/AODPOZOM, MeTa/ijlaMH, OCHOBaHUSIMHU,
rajioreHamH.

BbINyCKHUK MOTYyYHT BO3MOXXHOCTh HAYUUThCS:

*  8bl0BU2AMbB U NPOBEPSIMb 3KCNEpUMEHMA/AbHO 2UNnome3bl 0 XUMUYeCKUX C8olicmeax
geljecme HA OCHOBe UX COCmaea U CmpoeHusl, UX ChocobHocmu ecmynamb 8
XuMuuyeckKue peakyuu, O Xapakmepe U npooyKmax pdasiuuHbIX XUMUUECKUX
peakyuti;

* Xdpakmepu3oeamb geujecmeda no C€ocmagy, CMpOeHUl0 U Ceolicmeam,
yCmaHagsau8amb NPUUUHHO-C/1e0CMBeHHble C8s13U MeH#Oy OaHHbIMU
xapakmepucmukamu eeujecmed;

* cocmaensimb Mo/eKyAsipHble U NOAHble UOHHbIE YPA8HEeHUs1 N0 COKpAaUjeHHbIM
UOHHbIM YPABHEHUSM;

* NpoecHO3UpOBamb CNocobHOCMb Bewjecmeda nposeAsiMb OKUCAUMEAbHble UAU
goccmaHosumesibHble C€8OLCMeAd C yuyemom cmeneHell OKUC/AEHUSl 3/1eMeHmMos,
8X005ILYUX 8 €20 COCMAs;

* cocmaensimb ypasHeHusl peakyull, coomeemcmayroujux nocaedo8ameabHoCmu
npegpaujeHull Heop2aHU4eCcKUX 8ewecme pazauuHbIX KAaccos;

* 8bl0BU2AMb U npoeepsimb IKCNEPUMEHMA/AbHO 2unomesbl O pe3ylbmamax
go30elicmeusi pas3luUuHbIX (aKmopoe Ha U3MeHeHUe CKOpOCmuU XUMUUecKoll
peakyuu;

*  UCnoab308amb NpuobpemeHHble 3HaHUs 0/151 IKOA02UUECKU 2PAMOMHO20 N0BeOeHUs
8 OKpyJcaroujeti cpeoe;

* ucnonb3oeamb npuobpemeHHble KalOueeble KOMNemeHYyuu npu  6bINOAHEeHUU
npoekmos u yuebHo-uccaedoeamenbCKux 3a0ay no u3yyeHuro ceolicme, cnocobos
nosyyeHusi U pacno3HasaHus eewjecms;

« 00BeKMuBHO oyeHusamb UHGOpMAyuUio o0 eewjecmaax U XUMUUeCKux npoyeccax;

*  Kpumuuecku OmMHOCUMbCA K nce@0oHay4yHol uH¢opmayuu, HedobpocosecmHol
pekaame 8 cpedcmeax maccosoll uHpopmayuu;

*  0CO3HaBamb 3HaUeHUe meopemuueckux 3HaHull N0 Xumuu 015 NpaKmMuy4eckot
desime/IbHOCMU Ue/n08eKd;

* co30aeamb MoOeu U cxembl O/ pelleHusl yuebHbIX U NO3HA8amesbHbIX 3a0au;
NoHUMamb  HeobxoouMocmb  CcobOMoOeHUsi npednucavull, npeoanazaemMbiX 8
UHCMPYKYUSIX NO UCNO/b308AHUIO 1eKapcma, cpedcma 6bimoeotl Xxumuu U op.

8 xmacc
Yuarmiics Jo/KeH ymemb:
WCIIO/b30BaTh TP XapaKTePUCTHKE BEIeCTB TOHSTHUS: «aTOM», «MOJIeKY/a»,



«XUMHUYECKHUU JIEMEHT», «XMMUUECKUM 3HaK, UM CUMBOJI», «BELLIECTBO», «IIPOCTOE
BellleCTBO», «C/I0’KHOE BellleCTBO», «CBOMCTBA Bell[eCTB», «XUMUUeCKHe SIBIeHUS»,
«(pusnueckue IBIeHUsD», «KO3IPIULIMEHTbI», «MHEKChI», «0THOCHUTe/IbHAsi aTOMHasl
Macca», «0THOCUTe/IbHast MOJIEKYJ/IIpHAasi Macca», «MacCoBasi [J0Jisl 3/IeMEHTa»; 3HAMb.
rpeZiMeThbl U3y4YeHUs] eCTeCTBeHHOHAyYHbIX JUCLIUIIIVH, B TOM UKCJ/Ie XUMUU;
xumuueckre cuMmBosibl: Al, Ag, C, Ca, Cl, Cu, Fe, H, K, N, Mg, Na, O, P, S, Si, Zn, ux
Ha3BaHUs U MPOM3HOIIEHUe; K/lacCU(ULIMPOBaTh BellleCTBa M0 COCTaBy Ha MPOCThIe U
C/IOXKHBIE; pa3/iiuaTh: Te/la U Bell[eCTBa; XMMUUYEeCKUH 37IeMEeHT Y TPOCTOe BeleCTBO;

onucbieamb: (HOPMBI CYIIIeCTBOBAaHUSI XMMHUECKUX 3/IeMEHTOB (CBOOOAHbBIE aTOMBI,
TIPOCThIE BeIlleCTBa, C/IOKHBIE BelllecTBa); TabmmuHyto ¢opmy [leproguueckoii crcTeMbl
XUMUUYECKUX 37IeMeHTOB; TMojoKeHue 3yeMeHTa B Tabmuie 1. WM. MeH[eneeBa,
WCTIONIb3YST TIOHSITHS «II€PHO[», «TPYINa», «IJIaBHas TIOATPYMIa», «IM0O0YHas TIO[-
TpyIIa»; CBOMCTBA BeIIeCTB (TBEPAbIX, XKUIKUX, ra3000pa3HbIX);

OObSICHATb ~ CYI[HOCTb XWUMHUECKMX SBJeHUd (C TOYKHM 3peHUs aTOMHO-
MOJIEKY/ISIPHOTO YUYeHUs1) U UX NPUHLUMITHA/IEHOE OT/INUKeE OT (PU3UUYeCKUX SIBJIEHUM;

Xapakmepu308amb: OCHOBHbIE MeTOAbl HW3YU€HUsS eCTEeCTBEeHHbIX AUCLUTLUIVH
(HabmozieHre, SKCTIIEpUMEHT, MO/Ie/TMPOBaHKE); BEIIIeCTBO 110 €r0 XUMHUUeCKoi (opmyrie
COIVIACHO TI/IaHY: KauyeCTBEHHBIM COCTaB, THUIl BelllecTBa (MIPOCTOe WM CJOKHOE),
KOJIMYECTBEHHbIM COCTaB, OTHOCHTEe/bHasi MOJEKY/sipHasi Macca, COOTHOLLIEeHHEe Macc
3JIeMEHTOB B Bell[eCTBe, MaCCOBble [OJM 5/1eMEHTOB B BelleCcTBe (ZJis CJIO)KHBIX
BeIlleCTB); PO/b XAMWUM (TOJIOXKUTETBbHYI0 W OTPHULIATE/bHYI0) B JKU3HM UeslOBeKa,
apryMeHTHPOBaTh CBOE OTHOIIIeHUe K 3TOH mpobiieMe;

BBIYUC/IATb OTHOCUTEBHYIO MOJIEKY/ISIPHYK0 MacCy BelecTBa M MacCOBYHO [0JIO
XUMHUYECKOTO 3/IeMEHTa B COeIMHEHUSIX;

MIPOBOJIUTh HAOJIOZIEHNs CBOWCTB BeIeCTB U SIBJ€HWM, TPOUCXOJAIINX C
BellleCTBaMU;

cobOmofiaTh TIpaBW/Ia TEeXHUKM 0e30I1MacHOCTU TIpH TIPpOBeJleHMHd HaOmoeHuid u
71a00paTOPHBIX OITHITOB;

WCI0/Ib30BaTh MPU XapaKTEPUCTUKE aTOMOB TIOHSITHS: «IPOTOH», «HEUTPOH»,
«3JIEKTPOH», «XUMHUUYECKUM 3JIeMEHT», «MaCCOBO€ UHCJ/IO», «U30TOI», «3JIeKTPOHHBIU
CTIOW», «IHEPreTUUeCKUU YPOBEHb», «3JIeMEHThI-MeTa/l/Ibl», «3JIeMEeHThI-HEMeTa/l/Ibl»;
TIPU XapaKTePUCTHKe BeIl[eCTB TIOHSITUS «HMOHHAs CBsSI3b», «HOHBbI», «KOBaJeHTHas
HeTOoJ/IsIDHAasi CBSI3b», «KOBAJIeHTHasl TOJIAPHAs CBSA3b», «3JIeKTPOOTPHULIATE/IBHOCTbY,
«BaJIeHTHOCTb», «MeTaJlyInuecKasl CBsI3b»;

OTMMChIBAaTb COCTaB U CTPOEHKE aTOMOB 3/IEMEHTOB C TMOPSAKOBbIMUA HOMepamu 1 - 20
B [leproguueckort cucteMe Xumudeckux 3neMeHToB [. V. MeHeneeBa;

COCTaB/ISATh CXeMbl pacrpefie/ieHus 37eKTPOHOB MO S7eKTPOHHbIM CJIOSIM B
3/IEKTPOHHOUW 000/I0uKe aTOMOB; CxeMbl 00pa30BaHUs pa3HbIX TUIIOB XUMUUYECKOW CBSI3U
(VMOHHOM, KOBa/JIeHTHOM, MeTa/l/TiueCKON);

OOBbSICHATb 3aKOHOMEPHOCTH M3MeHEeHMsI CBOMCTB XMUMUUECKUX 3/IeMeHTOB (3apsiioB
silep aTOMOB, YMCJIa 37IeKTPOHOB Ha BHEIIHEM 3/IeKTPOHHOM CJI0e, YMCJIO 3aroJIHseMbIX
3JIEKTPOHHBIX CJIOEB, pajuyC aTroMa, 3J1eKTPOOTpULIATeIbHOCTh, MeTa/yInueckue u
HeMeTa/InueCKre CBOMCTBA) B Mepuofiax M rpynnax (rnaBHbIx noarpynmnax) [Tepuo-
JIAUeCKOW CUCTeMbl XUMHUeCKUX 3emMeHTOB [I. 1. MeH/iesieeBa C TOUKU 3pEeHUS] TEOPUU
CTPOEHHUS aTOMa;

CpaBHMBaThb CBOMCTBA aTOMOB XWUMHWUYECKHMX 3/7€eMEHTOB, HaXOJSALIUXCS B OJHOM
repyo/ie Wi rJiaBHOW noarpymre [leproanueckor CUCTEMbI XUMUYECKUX 3/1eMeHTOB [].



. MenpeneeBa (3apsifioB siiep aTOMOB, UKCJ/Ia 3JIEKTPOHOB Ha BHEILIHEM 3/IEKTPOHHOM
C/l0e, YHUCAO 3aroJIHgeMbIX 3JIeKTPOHHBIX C0€B, PaJiIiyC aToMa, 3J1eKTPOOTpHIia-
TeTbHOCTb, MeTa/UIMUeCKHe U HeMeTa/lJIndeCcKre CBOMCTBRA);

[laBaTb  XapaKTePUCTUKY XWMHUUECKUX S/€EMEHTOB MO HUX TOJOKEHUI0 B
[Teproguueckon cucteMe xuMuueckux 3nemMeHToB [. M. MeHpeneeBa (XumMuueCKUMN
3HaK, TIOPS/IKOBBIM HOMep, Mepuo/, TpyIra, MoArpyIa, OTHOCUTe/IbHas aTOMHasi Macca,
CTpOEHHe aToMa — 3apsij Sifipa, YKC/IO TPOTOHOB M HEWTPOHOB B sifipe, 00Iljee UHC/IO
3JIeKTPOHOB, pacripe/iesieHde 37eKTPOHOB TI0 3/IeKTPOHHBIM CJIOSIM); OMpe/e/isAiTb TUI
XUMUYECKOW CBSI3W MO (Popmyse BelleCTBa; NMPUBOJUTH MPUMepHI BelleCTB C pa3HbIMU
TUTIaMH XUMUYeCKOW CBSI3Y;

XapaKTepu30BaTh MeXaHHW3Mbl 00pa3oBaHUs KOBaJIeHTHOM CBsi3k (0OMEHHbIN),
MOHHOM CBSI3U, META//IMUeCKOM CBSI3U;

yCTaHaB/IWBaTh TPUUYMHHO-C/E/ICTBEeHHbIe CBSI3U: COCTaB BelljecTBa — THUII
XUMUYECKOU CBS3W;

COCTaBJISATh (DOPMY/Ibl OMHAPHBIX COEAMHEHHH T10 BaJIEHTHOCTH; HaXO/UTh
BaJIeHTHOCTh 3/IEMEHTOB T10 (hopMysie GUHAPHOTO CO COeIUHEHMUS;

WCIO/Mb30BaTb ~ MNPU  XapaKTEePUCTHMKe  BeLIeCTB  MOHATUS:  «MeTasUlbl»,
«TIJIACTUYHOCTB»,  «TEIUIONPOBOJHOCTb»,  «3JIEKTPOIIPOBOAHOCTEY»,  «HEMEeTasUIbI»,
«aJIJIOTPOIUSI», «a/JIOTPOITHbIE BUIOM3MeHeHUs], I MOAU(UKaI[UN»;

ONMCHIBaTh TMOJIO)KEHHWE 3JIEMEHTOB-META//IOB U  3/IeMEHTOB- HEMeTa/lyIoB B
[Tepronnueckoi cucTeMe XxuMuueckux sneMmeHToB /1. 1. MeHieneeBa;

K/IaCCU(ULIMPOBATh MPOCThIE BellleCTBA Ha MeTaslibl U HeMeTasl/lbl, 37IeMeHThI;

onpeJensTh NPUHA/TIEXKHOCTb HeOPraHWUe CKUX BelLeCTB K OJHOMY 13 U3yUeHHBIX
KJ/IAaCCOB - MeTaJsl/Ibl U HEMeTaJllbl;

JI0OKa3blBaTh OTHOCHUTETBHOCTh JieJIeHWsT TIPOCTBIX BellleCTB Ha MeTa/l/ibl |
HeMeTaJl/Ibl;

XapaKTepu30BaTh 0011ue (hru3nueckre CBONCTBA METa/l/IOB;

yCTaHaBIWBaTh TPUUMHHO-C/IE[ICTBEHHbIE CBS3M MeXJy CTpOeHHWeM aroMa W
XMMUUECKOU CBSI3bI0 B MPOCTHIX BelljeCTBaX — MeTa/ljlaX U HeMeTa/llax;

00BSICHITH MHOTOOOPa3ue MPOCTHIX Bell[eCTB TaKUM (haKTOpOM, KakK ai/IoTPOITHS;

OMUCHIBATh CBOMCTBA BeleCTB (Ha MpUMepax MPOCThIX BellleCTB — MeTasioB U
HeMeTa/lJIoB);

cobmromaTh TIpaBH/Ia TEXHWKH 0e301MacHOCTH TIpH IIPOBeleHUM HaOMIofeHud U
71a00paTOPHBIX OITHITOB;

WCII0/Ib30BaTh TIPU pellleHWH PACUeTHBIX 3a/lau TOHSATHS: «KOJUUYEeCTBO BeIllecTBa»,
«MOMb», «TIOCTOSTHHAsE ABOTaZipo», «MOJIApHasi Macca», «MOJSPHbIE 00BeM Ta30B»,
«HOpMaJ/bHbIe YC/IOBUSI»;

MPOBOAUTH pACueTbl C UCIOJb30BaHUEM TIOHSTUM: «KOJMUYECTBO BeIecTBa»,
«MOJISIpDHasi Macca», «MOJISIPHBI MCII0/Ib30BaTh TPU XapaKTePUCTUKe BelleCTB TMOHSTHS:
«CTeTNeHb OKHMC/IeHHSI», «BAJIEHTHOCTBb», «OKCHABI», «OCHOBAHHUS»,  «ILEJI0UM»,
«KaueCTBeHHass  peaklusl», «WUHAWKATOP»,  «KUCIOTBI», «KHUCIOPOZCOAep Kallre
KUCJIOTBI», «0EeCKHUC/IOPOHbIE KHMC/IOThI», «KHWCJOTHAsi Cpefia», «IIleJIoUHasi Cpeja»,
«HeHUTpanbHasi cpefia», «Irkaaa pH», «comm», «amopdHbIe BeIecTBa»,
«KpUCTa/IJTNYeCKHe BellleCTBa», «KpUCTa/yInuecKas peliieTKa», «HOHHast
KpHCTa/I/IMuecKasi pellieTKa», «aTOMHasi KPHUCTa/uIMuecKasi pelleTKa», «MOJeKy/spHast
KpUCTa//InuecKasl pelieTka», «MeTaJndyeckas: KpUCTa/lJInuecKasi pelieTka», «CMeCh»;

K/1acCU(ULIMPOBATh C/IOKHbIE HeOpraHWYeCKue BellleCTBa M0 COCTaBy Ha OKCH/bI,



OCHOBaHMsI, KUC/IOTbI U COJTM; OCHOBAHMSI, KAC/IOTHI U COJIU TI0 PaCTBOPUMOCTU B BO/JIE;
KUCJ/IOTBI [0 OCHOBHOCTHU U COZIeP)KaHUI0 KUCI0POAa;

oripefie/isiTh MPUHA/JIEXXHOCTh HEOPraHWYeCKHUX BellleCTB K OJHOMY M3 M3yueHHbBIX
K/1IacCOB (OKCU/IbI, JIeTyure BOJOPOAHbIe COeJUHEHHUs, OCHOBaHUS, KHUC/IOThI, COMU) TI0
opmyre;

OMMChIBaTb CBOMCTBA OT/AEIbHBIX IIpe/ICTaBUTe/eM OKCUAOB (Ha MNpuMepe BO[BI,
YIJIEKACJIOTO Tas3a, HerameHOWM W3BeCTH), JIeTyuyuX BOJOPOAHBIX COeAUHEHUW (Ha
npvMepe XJI0POBOJIOPOJila U aMMMaKa), OCHOBaHM (Ha TpvMepe TMAPOKCUIOB HaTpUs,
KaJivsl U KajibLysl), KUCJIOT (Ha TIpUMepe CEPHOM KUC/IOThI) U coJied (Ha MpuMepe XJI0pU-
Jla HaTpus, KapOoHara Kasblys, hocdara KamabLys);

onpeJensTh BaJIeHTHOCTb U CTeNleHb OKWUC/IeHUS 9/IeMEeHTOB B Bell[eCTBaX;

COCTaB/ATh (OPMYJIbI OKCHU/IOB, OCHOBAaHUM, KMCJIOT U COJIEN MO BaJIEHTHOCTSIM U
CTereHsIM OKHC/IeHUsI 37IeMEeHTOB, a TakKe 3apsilaM MOHOB, YKa3aHHbIM B Tab/uiie
pPacTBOPMMOCTH KUCJIOT, OCHOBaHWH U COJIeH;

COCTaBJISATh Ha3BaHHSI OKCH/IOB, OCHOBAHWM, KUCJIOT U COJIel; CDaBHUBATh
BaJIEHTHOCTh U CTeTleHb OKWC/IeHUsT; OKCH/IbI, OCHOBaHMS1, KUC/IOTBI U COJIH TI0 COCTaBY;

MCII0J1b30BaTh TabuLly pacTBOPUMOCTH JIJisl OTIpe/ieJieHusi pAaCTBOPUMOCTHU BellleCTB;

yCTaHaB/IMBaTh reHETUUECKYHO CBSI3b MeXXAY OKCHUJIOM Y TWJIPOKCH0M M Ha000pOT;

MIPUUMHHO-C/Ie[JICTBEHHbIE CBSI3W MEX]y CTPOEHHeM aTroMa, XMMHUYeCKOW CBSI3bI0 U
TUIOM KPUCTa/IJTMUeCKOM pelieTKu XUMUYeCKUX COeMHEeHNH;

XapaKTepU30BaTh aTOMHbIe, MOJIEKY/ISIPHBIE, VIOHHBIE MeTa/yinyecKue
KpPHCTa/IZIMUueCKre pelleTKH; Cpefy pacTBopa C MOMOLLbIO 1iKasbl pH;

MIPUBOAUTD MPUMEPHI BELL[eCTB C pa3HbIMU TUITAMU KPUCTAJINYEeCKOM pelleTKy;

TIPOBOJIUTEL HabO/TIO/IeHNs 3a CBOMCTBAMH BeIIeCTB U SIBJIEHUSIMH, TIPOUCXO/SAIIUMHU C
BelleCTBaMU;

cobmromaTh TIpaBH/a TEXHUKH 0e30I1MacHOCTH TIPpH IIPOBeJeHUM HAOIONeHNH u
OTIbITOB;

WCC/Ie[i0BaTh CPeAly PacTBOpPA C MTOMOIIBbI0 UH/IMKAaTOPOB; 3KCIIePUMEHTATbHO
pa3nuuaTh KUCJIOTHI U 1[eJI0UH, T0/b3YsCh UHANKAaTOpaMu;

VICTI0/1b30BaTh MPU PeLleHUH PacueTHBIX 3a/jau MOHATHUS «MaccoBasi [0S 3/leMeHTa B
BelllecTBe», «MaccoBasi [loJii  pacTBOPEHHOTO  BelllecTBa», «00ObeMHas  JoJis
ra3o00pa3HOro BellleCcTBa»;

MIPOBO/IUTH pacueThl C WCIOAb30BaHWEM TOHATUM «MaccoBasi [I0/is 37eMeHTa B
BellleCTBe», «MacCoBasi /loJid pacTBOPEHHOrO  BelllecTBa», «0ObemMHasi  [107ist
ra3000pa3HOTo BelleCTBa»;

WCMOb30BaTh TIPU  XapakTePUCTHUKe  BELIeCTB  TMOHATHUS:  «JAWCTUIUISLUS,
«TIeperoHKa», «KpUCTasii3alys», «BblllapvBaHKe», «(UIbTPOBaHKE», «BO3TOHKA, WU
cyOnmuMaiiusi», «OTCTauBaHHEe», «I[eHTPpU(YTrHpoOBaHUe», «XHMUUYeCKas peakiusi»,
«XMMHUYECKOE ypaBHEHUE», «peaKLUi COe/JMHeHHUsI», «PeaKLy pa3/ioKeHUs », «peakLun
oOMeHa», «peakI[uM 3aMell[eHusl», «PeakI[iu HeHuTpasu3alun», «3K30TepMUUYecKre
PeakI[un», «3HAOTEePMUUYECKHe peakIuh», «PeakI[ii TOpPeHMs», «KaTaJau3aTophbi»,
«(epMeHTbI», «00OpaTUMble peakI[uh», «HeoOpaTHMble PpeakIMH», «KaTaJUTHUYeCKHe
PeaKI[Un», «HeKaTaTUTUUeCKUe PeaKI[UH», «PsiJ] aKTHBHOCTU METAJJIOB», «THUPOJIN3»;

yCTaHaB/IMBaTh MPUUYUHHO-CJIeICTBEHHbIE CBSI3U MEXy (PU3NYeCKUMHU CBOWCTBaMU
BeIIeCTB U CII0C0O0M pasziesieHusi CMecel;

OOBSICHSITHL 3aKOH COXpPaHEeHHsI MacChl BeleCTB C TOUKU 3peHHsi aTOMHO-
MOJIEKY/ISIPHOTO YU€eHHUSsI;



COCTaB/ISATh YPaBHEHUsI XUMUUECKHX PeaKLMii Ha OCHOBE 3aKOHA COXPaHeHUs] MacChl
BelLleCTB;

OMUCHIBAaTh PEAKLIMMU C TIOMOLLbI0 €CTeCTBEHHOIO (PYCCKOTO WM POAHOrO) si3blKa U
SI3bIKa XUMUU;

K/1aCCU(ULIMPOBaTh XUMUUeCKHe peaKLUU M0 UKMCIY U COCTABy MCXOJHBIX BEIeCTB U
TIPOAYKTOB peakluy; TerioBoMy 3¢h@deKTy; HarpaB/ieHUu0 TIPOTeKaHUsl peakluy;
y4aCTHIO KaTaJu3aTopa;

WCII0/1b30BaTh Ta0/IMIly PACTBOPUMOCTH ISl OTIpe/ie/ieHs BO3MOXXHOCTH MPOTeKaHus
peakiuii 0OMeHa; /IeKTPOXUMUUeCKUM Psifi HamlpsbkeHWi (aKTHBHOCTH) MeTasIOB /st
omnpeie/ieHAs] BO3MOXXHOCTM MPOTEKAHUSI DPeakLUi MeXAy MeTa//laMU W BOAHBIMU
pacTBOpamMu KUCJIOT U COJIeH;

HaO/MOlaTh M OMMCHIBaTh TIPU3HAKKM U YCJIOBUSI TeUeHUs XUMHWUeCKUX peakLui,
Jies1aTh BBIBO/IbI HA OCHOBAHUY aHa/M3a HaO/MIO[eHHI 3a SKCIIePUMEHTOM;

MPOBO/JJUTh pacyeThl MO0 XUMHUYECKMM ypaBHEHUSIM Ha HaxXOXAeHWe KOJW4eCTBa,
Macchl WM obbema TIPO/IyKTa peakliy IO KOIMUeCTBY, Macce Wid 00beMy HCXOAHOTO
Bell[eCTBa; C UCIIOb30BaHMEM TMOHATHS «J0JIs», KOTZia UCXOAHOe BeIlleCTBO JaHO B BUJE
pacTBopa C 3a/laHHOM MaCCOBOW [0jled pAacTBOPEHHOrO BellleCTBa WU  COLEPXKUT
ornpe/ie/IeHHYO IO PUMeCeH.

ObeM ra3oB», «IIOCTOSTHHAsE ABOTaZipo».

oOpairatbcst ¢ ylabopaTopHbIM 000pYyZOBaHHWEM U HarpeBaTe/NbHLIMU MPHUOOpPaMH B
COOTBETCTBHH C TIPABW/IaMH TEXHUKU Oe30MacHOCTH;

BBITIOJIHATL TIPOCTeMIIe TpueMbl paboTbl C J1abOpaTOpHBIM  000pPYZOBaHUEM:
nabopaTopHbIM IITAaTHBOM; CITUPTOBKOM;

HabJ/Tro/1aTh 3a CBOMCTBAaMU BeIlleCTB U IBJIEHUSIMH, TIPOUCXO/ISAIIIMMHU C BelljeCTBaMU;

OMMCHIBaTh XMMUYECKUHM SKCITEPUMEHT C MOMOLLBIO €CTeCTBEHHOT0 (PYCCKOro Win
POJIHOTO0) sI3bIKA U SI3bIKa XMMUY;

JlesiaTh BBIBO/IBI 110 pe3y/ibTaTaM MPOBeJiIeHHOT0 SKCIIepUMeHTa;

TOTOBUTb PaCTBOPBI C OTpe/ieJIeHHOM MacCOBOM J10Jiel paCTBOPEHHOIO BellleCTRa;

MPUTOTOBUTH PACTBOP M PACCUUTATh MAaCCOBYHO [J0JIF0 PACTBOPEHHOTO B HEM
BellleCTBa;

WCII0/Tb30BaTh TPH XapaKTePUCTHKe MpeBpallleHul BelleCTB TIOHSTHS: «PacTBOP»,
«3NIeKTPO/IUTUYECKAs] JUCCOLMALIUS», «3JIeKTPONUThI», «HE3/IeKTPOJUThI», «CTeleHb
JTUCCOLUALIUN», «CHUIbHBIE 3/IEKTPO/IUTHI», «Cabble 3/IeKTPO/IUThI», «KaTUOHBI»,
«dHHUOHBI», «KHUCJIOTBI», «OCHOBdHUA», «COJIN», «HMOHHBbIE peaknumn»,
«Hecoseo0pasyrole OKCHAbI», «Cojieo0pasyoliye OKCHUAb», «OCHOBHbIE OKCH[IbI»,
«KHCJIOTHbIE OKCHIIbI», «CpPeIHHe CO/MW», «KHC/IbIe COJIM», <«OCHOBHBIE COJTH»,
«TeHeTUUeCKUU Psifi», «OKUC/IUTe/IbHO-BOCCTAHOBUTE/IbHbIE PeaKIun», «OKHUC/IUTE/IbY,
«BOCCTaHOBUTEJIb», «OKHCJIEHUE», «BOCCTAHOBIIEHUEY;

OMNMChIBaTh PACTBOPeHUE Kak (hM3MKO-XUMUYeCKUM MPOoLiecC; WCTPUPOBATh
TIpUMepaMu OCHOBHBbIE TI0JI0’KEeHHSI TEOPUU 3IEKTPOTMTUYECKOW AUCCOLIALNY;
reHeTUYeCKYH0 B3aMMOCBSI3b MEXY BellleCTBaMU (MPOCTOe BelleCTBO — OKCHU/T
— TUJPOKCH/]l — COJIb);

XapaKTepu30BaTh 00Ie XUMHUUYeCKHe CBOWCTBA KHUC/IOTHBIX ¥ OCHOBHBIX OKCH/OB,
KUCJIOT, OCHOBaHUM U COJieM C MO3ULUAKW TEOPUU 3JIeKTPOIUTHUUYECKOM [UCCOLAALIVY;
CYLLIHOCTb 3/IEKTPOJIMTUYECKOM AUCCOLMALMM BeleCTB C KOBAJEHTHOM TMOJIIPHOM M
MOHHOM XMMHYeCKOW CBSI3bI0; CYIIIHOCTh OKHC/IUTE/IbHO-BOCCTAaHOBUTE/TLHBIX PeaKlnii;

MPUBOAUTL TIPUMEpBbI  peakldid, TIOATBEP)KJAIUX XUMHUYECKHUe CBOMCTBa



KUCJIOTHBIX M OCHOBHBIX OKCHU/IOB, KUCJIOT, OCHOBaHWW U COJiel; CyllleCTBOBaHUE
B3aMMOCBSI3U MeXy OCHOBHBIMM KJ/IaCCaMU HeOpPraHUJeCKUX BellleCTB;

K/1aCCU(ULIMPOBaTh XUMUYECKHWEe peaklUu T0 «U3MEHEHUIO CTelleHel OKUCJ/IeHUs
3/IeMEHTOB, 00pa3yOIIUX pearnupyroliie BelliecTBa»;

COCTaBJIATb YPaBHEHUS] 3JIEKTPOIUTUUYECKOM AUCCOLMALAA KUC/IOT, OCHOBaHUU U
coJiell; MOJIEKY/IsIDHbIe, TOJIHbIe W COKpAllleHHble WOHHbIE YypaBHEHHWs PpeaklUil C
ydacTheM 37eKTPOJMTOB; YpaBHEHHS OKUC/IMTeTbHO-BOCCTAHOBUTE/bHBIX peaklui,
WCTIONB3ysT MeToj, 3/7eKTPOHHOro OajiaHca; ypaBHEHHMS Deaki[iii, COOTBETCTBYIOIIMX
NI0C/IeJOBaTeIbHOCTHU («L[eTIOUKe») TIpeBpallleHnid HeOpraHMJeCKrX Bell[eCTB Pa3INYHbIX
KJIaCCOB;

orpefiesiiTb OKUCIUTE/lb W BOCCTAaHOBUTE/b, OKWC/IEHWe W BOCCTAaHOB/IEHWE B
OKHC/IUTE/IbHO-BOCCTaHOBUTEIBHBIX PeaKLUsX;

yCTaHaB/IWBaTh MPUUYMHHO-C/IECTBEHHbIE CBSI3M: K/acC BellleCTBa — XUMUYECKHe
CBOMCTBA BeIeCTBa;

HaOMOlaTh W ONMCHIBATh  PEAKI[UM MEeXAY JIeKTPOJUTaMH C  TIOMOIIbIO
eCTeCTBeHHOr0 (PyCCKOTO WM POAHOIO0) si3bIKa U si3blKa XUMUHU;

MPOBO/JUThH OIbIThI, MOJTBEPKAOIINEe XUMHUUYECKHMe CBOKWCTBA OCHOBHBIX KJIaCCOB
HeopraHWYeCKUX BelleCTB.

9 k1acc

Yuarmiics Jo/KeH yMemb:

MCII0/1b30BaTh TMPU XapaKTepUCTUKe TpeBpallleHUi BeIecTB MOHATHUS: «XUMHUYecKast
Deaki[usi», «peaki[iud COeJUHEHUs», «DPeaKI[UM Ppa3/IoKeHHUs», «peakiuu obMeHa»,
«peakluM 3aMellleHUs», «peaklUuu HeWTpanu3alyn», «3K30TepPMUUeCcKre peakiun»,
«IHIOTEPMUYECKHEe PeaKIuH», «00paThMble peakiui», «HeoOpaTuMble peakiin»,
«OKUCJIUTETbHO-BOCCTAHOBUTEJIbHBIE peaxin», «TOMOT€HHbIe peakiumn»,
«reTepOoreHHbIe PeakLun», «KaTaTuTHYeCKre peaklin», «HeKaTaIUTUYeCKUe peakiun»,
«TeryIOBOM 3(PdeKT XUMHUUeCKOW peaklih», «CKOPOCTb XUMMUECKOW peakiuun»,
«KaTa/in3dTop»;

XapaKTepr30BaTh XUMHUYECKUe 3/1eMeHTbl 1—3-TO MepuofoB MO UX TMOJOKEHUIO B
[Tepyuonnueckori cucteMe xumuuyeckux snemeHTOB [. V. MeHpaeneeBa: XvUMHYeCKUM
3HAaK, MOPSKOBbIM HOMEp, Mepuof, TpyIra, NOArpyIna, OTHOCHATe/IbHAs aTOMHasi Macca,
CTpoeHUe aToMma (3apsifi s/[pa, YMC/IO TIPOTOHOB W HEUTPOHOB B siipe, oOIIjee UKC/IO
3JIEKTPOHOB, pacrpe/ieieHre 3/1IeKTPOHOB T0 3/IEKTPOHHBIM CJIOSIM, TPOCTOE BEILeCTBO,
dbopMysia, Ha3BaHWe W TUM BBICILIETO OKCHJA W TUJPOKCHUA, JE€TYy4Yero BOJOPOAHOIO
coeviHeHUs (1711 HEMeTasl/IoB));

XapakTepy30BaTh OO0IMe XUMUUYeCKWe CBOWCTBA aM(OTEepHLIX OKCHUJIOB W
TUPOKCU/IOB;

MPUBOJUTL TPUMEPbl  peakiui, MOATBEP)KIAIIINX XUMHUUeCKHe CBOWCTBA
aM(OTepHBbIX OKCU/IOB U TH/IPOKCH/IOB;

JlaBaThb XapaKTePUCTUKY XUMMWUYECKHUX peaklyid M0 YMC/Iy M COCTaBy MCXOAHBIX
Bell[eCTB W TIPOAYKTOB peakluy; TeryioBoMy 3S(deKTy; HarpaBIeHUIO0 IPOTeKaHUs
peakijui; W3MeHEeHHI0 CTeleHeld OKHC/JIeHUsI SJeMeHTOB; arperaTHOMy COCTOSIHUIO
VCXOZHBIX BellleCTB; y4aCTHIO KaTaau3aropa;

OObSICHATb ¥ TIPUBOAWTL TIPUMEPBI BIMSHUS HEKOTOPLIX (haKTOpoB (MpHpoza
pearupymolux BelecTB, KOHLIEHTpaLUs BellleCTB, aB/eHue, TeMIlepaTypa, KaraJau3aTop,
TOBEPXHOCTb COTMPUKOCHOBEHHWSI pearvpyrolux BeIeCcTB) Ha CKOPOCTb XWMUUECKHUX
peakLui;



Hab/r0/1aTh U OMIMCHIBATh YPaBHEHUsI peaKLii MeXX/y BelljeCTBaMH C TIOMOII[bIO
€CTeCTBEHHOr0 (PyCCKOTr0 WM POJHOTIO0) s13bIKa U S13bIKa XUMUU;

TPOBOJMTH OIBITHI, IO TBEPXKAAIOIINE XUMHUUEeCKHe CBOUCTBA aM(OTEPHBIX OKCUIOB
Y TUJPOKCU/IOB; 3aBUCUMOCTh CKOPOCTU XUMUUECKOW peaki[uu OT pa3/luyHbIX (PAKTOPOB
(mpupopa pearvpyroLyMX BeleCTB, KOHLIEHTpALUsl BelleCTB, AaBJeHUe, TeMIiepaTypa,
KaTa/n3aTop, MOBEPXHOCTb COMPUKOCHOBEHUSI pearupyrollvX BellecTB). MCIOIb30BaTh
MpU  XapaKTepUCTUKE MeTa//IOB U HUX COeJVUHEHUW TIOHATUS: «MEeTaslibl», «pSif
AaKTUBHOCTU METAJI/IOB», «ll[eJIOUHble MeTasl/Ibl», «IIeJIOUHO3eMeJ/IbHble MeTaslibi»,
WICIIO/Tb30BaTh UX TMPU XapaKTEePUCTUKE METaJJIOB;

JlaBaThb XapaKTePUCTUKY XUMHUYECKUX 3/71eMEeHTOB-MeTaslIoB (1Le/IOYHBbIX MeTaslioB,
MarHusi, Kajbliys, aJlOMUHUS, >Kese3a) 1Mo Ux nonoxeHuto B [lepruomrueckoii cucreMe
XUMUUeCKUXx 3nemMeHTOB [I. VI. MeHgeneeBa (XMMUYeCKUM 3HaK, MOPSIKOBBIM HOMep,
repuo/i, rpyIina, NOATPyINa, OTHOCKUTe/bHAsi aTOMHasi Macca, CTpoeHWe aroma (3apsf
sipa, YMC/I0 TIPOTOHOB M HEWTPOHOB B sifipe, 00lllee UKC/IO 37IeKTPOHOB, pacripefiesieHue
3JIEKTPOHOB MO 3JIEKTPOHHBIM CJIOSIM), TIPOCTOe BelllecTBO, (hopMysia, Ha3BaHUe U THII
BBICIIIETO OKCH/Ia Y TUJPOKCU/IA);

Ha3bIBaTh COeIMHEHUSI MeTa/lJIOB U COCTAB/ISATh UX (hOPMY/IbI 10 Ha3BaHUIO;

XapaKTepU30BaTh CTPOeHHe, 00IIHe GU3nUecKre 1 XUMHUUEeCKHe CBOMCTBA TIPOCTBIX
BeIIleCTB-MeTa/I/IoB; O0OBSICHSATh 3aBUCUMOCThL CBOMCTB (MJTH TIpe/ICKa3biBaTh CBOMCTRA)

XUMHUYEeCKUX
3/IeMEeHTOB-MeTas/uioB (pafiuyC, MeTa//IMuecKrhe CBOWCTBA 3/1eEMEHTOB, OKUC/IUTETbHO-
BOCCTaHOBUTE/TbHBIE CBOMCTBA 37IEMEHTOB) M 00pa3yeMbIX UMH COeTUHEHUHN (KUCIOTHO-
OCHOBHbI€ CBOMCTBAa BBICHIMX OKCHU/IOB W THUJIPOKCH/IOB, OKHC/IWATE/IbHO-BOCCTAaHOBU-
Te/bHble CBOMCTBA) OT ToJiokeHUs1 B [leproguyeckor cucteMe XUMUYECKUX S7IEMEHTOB
. . Menpeneesa;

OIMUCBIBATh O0II[e XUMHUUEeCKHEe CBOMCTBA METAJIJIOB C TIOMOIIbIO eCTeCTBEHHOTO
(PyCCKOro WM pOIHOTO0) SI3bIKa U S13bIKa XMMUWU; COCTaB/ISITh MOJIEKY/ISIPHbIE YDaBHEHUS
peakliyii, XapaKTepu3yIolUX XUMUUeCKre
CBOMCTBA MeTa/lyIOB U UX COeJMHEHUM, a TaK)Ke JIEKTPOHHbIe YpaBHEHMSI TIPOLIeCCOB
OKHCJIeHHSI-BOCCTAHOBJIEHUSI; YPaBHEHUS 3/IeEKTPOIUTUYECKOUM AUCCOLUAlIUH;
MOJIEKYJISIpHbIE, O/THbIE ¥ COKPAllleHHble MOHHbIE YDABHEHUS C yUaCcTUeM
3/IEKTPOJIUTOB; yCTaHAB/IMBAaTb IPUUYMHHO-CJIeICTBEHHbIE CBSI3U MeXXy CTPOEHUEM
aToMa, XMMHYe CKO1
CBSI3bI0, TUTIOM KPHCTA/THUECKOHN PEIIeTKH MeTa/I/IOB U UX COeIMHEeHUH, NX OOIIMMU
br3MUeCcKUMU ¥ XMMUYeCKHMU CBOMCTBaMU;

OMUCHIBaTh XMMHUYECKUe CBOMCTBA III€JIOUHBIX U I1leJIOUHO3eMe/IbHbIX MeTasljioB, a
TaK)Xe ajlOMUHHUS U JKejle3a U UX COeJVHEeHWW C TTOMOLbI0 eCTeCTBEHHOro (PyCCKOTO
WU POJIHOTO) SI3bIKa U s13bIKa XMMUU;

BBITIOTHSTH, HaO/TFOIaTh U OTIMCHIBaTh XUMUUeCKHH KCIIEPUMEHT I10 pacrio3HaBaHUIO
Ba)KHEUIIINX KaTUOHOB METasVIOB, TUJPOKCH/- HOHOB;

SKCIepUMeHTaIbHO UCC/IeI0BaTh CBOMCTBA METAas/VIOB U UX COeJUHEHUH, pellaTh
JKCIepUMeHTa/IbHbIe 33/1a4uM 10 TeMe «MeTaslbl»;

ONMCBIBaTh XUMUYECKUM SKCITEPUMEHT C MOMOLLBI) €CTeCTBEHHOT0 (PYCCKOro Win
POZIHOTO) s13bIKA U SA3bIKa XUMUU;

MIPOBOAUTH pacyeThbl IO XUMHUUECKUM (hOpMyJiaM ¥ YpaBHEHUSIM peakiiui,
MPOTEKaIIIUX C y4YaCTUeM MeTa/lVIOB U UX COeUHEHHUN.

obparriatbcs ¢ 1abopaTopHBIM 000PYIOBaHWEM U HarpeBaTe/bHBIMU MPUOOpaMHu B



COOTBETCTBUM C TIPAaBW/IaMH TEXHUKU 6e30MacHOCTH;

HaOMfoaTh 3a CBOWCTBAMHM MeETA//IOB U WX COeJUHEHWM U SIBJIEHUSIMH,
TIPOUCXOASIIUMU C HUMU;

OTHKCHIBaTh XMMUUECKUM 3KCIIePUMEHT C TIOMOLLbI0 €CTeCTBEHHOTO (PyCCKOTr0o WIn
POZIHOTO) s13bIKA U sA3bIKa XUMUU;

Jle/1aTh BBIBOABI TI0 Pe3y/ibTaTaM MPOBeJeHHOTr0 SKCTIepUMeHTa;

VICITI0JIb30BaTh MPU XapaKTePUCTUKE METAas/VIOB U UX COeUHEHUN TIOHATUS: «HEMeTalIbl»,
«rajioreHbl», «aJUIOTPOITHbIE BUJOU3MEHEHHUs», <« KECTKOCTh BOJbI», «BpeMeHHas
JKeCTKOCTb BOJIbI», «TIOCTOSIHHAsI )KECTKOCTh BO/IbI», «00IIIast XKeCTKOCTb BOJbI»;

JlaBaThb ~ XapaKTepUCTHKY XUMHUYECKUX 3/eMeHTOB-HeMeTa/sioB  (BOZOPOAQ,
rajoreHoB, KMC/I0pO/ia, Cephbl, a30Ta, (ocdopa, yriepo/ia, KpeMHUsI) TI0 UX T0JIOKEHUIO B
[Teprognueckon cuctemMe xuMuueckux 3nemeHTOB [l. V. MeHpeneeBa (XvMHYeCKUM
3HaK, MOPSAKOBBIM HOMep, Mepro/, TPya, MOoArpymra, OTHOCUTe/bHasi aTOMHasi Macca,
CTpoeHWe aToMma (3apsij, siipa, YMC/I0 TIPOTOHOB W HEWTPOHOB B sfpe, 00lijee uuCIIO
3JIEKTPOHOB, pacripefiejieHre 3/IeKTPOHOB IO 3JIeKTPOHHBIM CJIOSIM), TPOCTOE BelleCTBO,
¢dopmyna, Ha3BaHMEe U THUM BBICIIET0 OKCHJAa W THAPOKCHUJA, (opMy/ia M XapakTep
JIETY4Yero BOJOPOJHOIO COeIMHEHNS);

Ha3bIBaTh COeIMHEHUSI HEMETalJIOB U COCTaB/SATh UX (DOPMYJIbI TI0 Ha3BaHHUIO;

XapaKTepu30BaTh CTpoeHue, obiue ¢hr3nyeckue U XUMHUYeCcKre CBOMCTBA MPOCTHIX
Bell|eCTB-HEMEeTa/l/IOB;

00BSICHATD 3aBUCUMOCTb CBOWMCTB (WM TpeACKa3blBaTb CBOMCTBA) XWUMHUYECKHX
3/IeMEeHTOB-HEMETa/UIOB  (paguyc,  HeMeTa//IMueCKWe  CBOWCTBA  3JI€MEHTOB,
OKMCJ/IUTeTbHO-BOCCTAHOBUTE/IbHbIE  CBOMCTBA  3/1IeMEHTOB) W 0o0pa3yembix UMH
coelMHeHN (KMCIO0THO-OCHOBHBIE CBOMCTBA BBICIIMX OKCU/IOB U TUJPOKCU/IOB, TETYUUX
BOJJOPOJHBIX COeMHEHUI, OKUC/IUTeTbHO-BOCCTAHOBUTE/IbHbIE CBOMCTBA) OT MOJIO)KEHUS
B [lepuoguueckori cucteMe XuMudeckux 3neMeHToB [I. V. MeHeneeBa;

OIMCBIBAaTh O0IIMe XUMHUYeCKrHe CBOWMCTBA HEMETAsIOB C TIOMOIIbI0 eCTeCTBEHHOTO
(PycCKOTo WM POJHOTO) sI3bIKa U SI3bIKa XUMUM;

COCTaB/ISITh MOJIEKY/ISIDHbIE YpaBHEHUsI peaklvii, XapaKTepU3YIOL[UX XUMHUUeCcKue
CBOMCTBa HEMETA/VIOB U UX COeJUHEHUH, a TaKXKe 3/IeKTPOHHbIe ypaBHEHUSI TIPOLIECCOB
OKMCJIeHUSI-BOCCTAaHOBJIEHHSI; ypaBHEHUsI 3/IEKTPOJIATAYE CKON JYCCoLMaLny;
MOJIEKY/ISIpHbIe, TIOJIHbIe M COKpallleHHble WOHHbIE ypaBHEHUSI peaklUuil C ydacTheMm
3JIeKTPOJIUTOB;

yCTaHaBIMBaTb MPUUYMHHO-C/I€[ICTBEHHbIE CBSI3U MEXJYy CTPDOEHUMEM aToMa,
XUMUYECKOW CBSI3bI0, TUTIOM KPUCTA/IJTMYECKOU pellleTKA HeMeTa/lJIOB U UX COeIMHEeHUM,
WX 00LUMHU (HU3NUECKUMH U XUMHUUeCKUMU CBOMCTBaMU;

OMUChIBaTh XUMHUYECKHEe CBOMCTBA BOAOPOJA, rajloreHoB, KUCJI0pPOAa, Cephl, a30Ta,
dbocdopa, rpaduta, asMasza, KpeMHUS U UX COeJWHEHUI C TIOMOIIbI0 eCTeCTBEeHHOTO
(PycCKOro WM poJHOTO) si3bIKa U SI3bIKa XUMUM;

OIMMCBIBATh CIIOCOOBI YCTPAaHEHUST KeCTKOCTH BO/bI M BBITIOJTHATE COOTBETCTBYIOLIUH
VUM XUMUYeCKUN IKCIIepUMEHT;

BBITIOTHSATD, HAO/TIOAATh U OMMCHIBAaTh XUMHUUECKH SKCTIEPUMEHT T10 pacrio3HaBaHUIO
WOHOB BOJOpOZAa U aMMOHUs, Cynbdar-, KapOoHar-, cummkar-, ¢ocdar-, xmaopua-,
Opomui-, UOU/I-NOHOB;

SKCIIePUMEHTalIbHO WCCJIe[ioBaTh CBOKWCTBA META/VIOB U UX COeQUHEHMM, pellaTh
JKCIIepUMeHTa/IbHbIe 33/lauM 1o TeMe «HemeTanibi»;



OMUCHIBaTh XUMUUECKHI SKCIIEPUMEHT C MOMOILIbIO eCTeCTBEHHOTO (PyCCKOTO WU
POJHOTO) S13bIKa U SI3bIKa XMMUY;

MIPOBOAUTH pacyeThbl 10 XMMHUUYECKUM (POpMyJiaM ¥ YpPaBHEHUSIM peakLui,
TPOTEKAIoIIUX C yYyaCTHeM HeMeTaslJIoB U UX COeJUHEeHUM.

II. COOEP)KAHUE YUEBHOI'O ITPEJMETA

8 kiacc
BBegenue
ITpeagmer xuMuy. MeToabl TIO3HAaHWS B XUMUW: HaO/MofeHUWe, SKCIIEPUMEHT,
MozieiipoBaHue. VICTOUHUMKM XUMHUYeCKOM HH(OpMalluM ee To/lyyeHue, aHalivu3 |
Tipe/iCTaB/IeHUe ero pe3y/bTaToB.

[ToHsiTHE O XWMMHYECKOM 3/1eMeHTe U (OopMax ero CyIeCTBOBAaHHUS: CBOOOJHBIX
aTromax, IMPOCTBIX U CJIOXKHBIX BellleCTBax.

[TpeBpartijeHus BemjecTB. OT/IMUKMe XUMUUECKUX PeaKLUi OT (PU3NUeCKUX SBIEHUM.
Ponb XUMUH B KU3HM uesioBeKa. Xemoduiusi u xemodoowus.

Kpatkue cBeseHuWsi U3 MCTOPUM BO3HUKHOBEHWSI U pa3BUTUS XUMHUU. Posb
OTeUeCTBEHHbIX YUeHBbIX B CTAHOBJEHWM XWMUYECKOW Hayku — pabotei M. B.
JlomoHocoBa, A. M. bytnieposa, /1. I. MeHzeneesa.

Xumuueckass CHUMBOJIMKA. 3HAKW XWUMHUUYECKHUX 3/IEMEHTOB W TPOUCXOXKIeHUe WUX
Ha3BaHUU. Xumuueckue ¢Gopmynbl. WHAekcbl U kKo3hduimeHTsl. OTHOCUTETbHbIE
aTOMHasi ¥ MOJIeKy/isipHasi Macchl. [IpoBefieHMe pacyeTOB MacCOBOM [IOIM XUMUYECKOTO
3/IeMeHTa B BellleCTBe Ha OCHOBe ero (hopMY/ibl.

[Tepuoauueckas cucreMa xuMmuueckux 3memMeHToB /1. V1. MeH/eseeBa, ee CTPyKTypa:
Masble ¥ OOJbIlie TIepUO/bl, IPYNNbl W MOATPYNIbL [lepuoanueckass cUCTeMa Kak
CTIPaBOYHOE 1M0Cco0ue /17is TIO/TyYeHHs CBeIeHUHM 0 XMMHUUeCKHX 3/IeMeHTax.

NemoHcTpanuu. 1. Mogenu (mmapocrep>xHeBble 1 CTroapTra— bpurneba) pa3mnuHbix
MPOCTBIX U CJIOXKHBIX BellecTB. 2. Kosiekiysi CTeKISTHHOU XUMHUUEeCKOM TMOCyAbl. 3.
Kosiekupsi MatepuanoB U U3[e/IMA M3 HUX Ha OCHOBe a/tioMuHus. 4. B3aumogelncTBre
MpaMopa C KAUCJIOTOU ¥ IOMYTHEHUE U3BeCTKOBOU BOJIbI.

JlabopaTopHbie onbITbl. 1. CpaBHeHHe CBOMCTB TBepZbIX KpPUCTAIMUeCKUX
BelleCTB W PpacTBOpoB. 2. (CpaBHeHMEe CKOPOCTHM WUCIapeHusi BOAbl, OAEeKOJI0OHA U
3TUJIOBOTO CTIMPTa C PUILTPOBA/bHOM OyMarm.

Tema 1. ATOMBbI XUMHUUYECKHX 3JIEMEHTOB

ATomMbl Kak (opMa CyI[eCTBOBaHUS XUMMUECKHUX 37ieMeHTOB. (OCHOBHbIe
CBeJleHUs1 O CTPOeHUH aTOMOB. /lOKa3are/ibCTBa C/A0KHOCTHA CTPOEHUs aTOMOB. OTMBITHI
Peszepdopaa. [InaHeTapHasi Mo/ie/ib CTPOEHHUS aroma.

CocTaB aTOMHBIX Sifiep: MNPOTOHbI, HEeUTPOHbI. OTHOCUTEeNbHAas aTOMHasi Macca.
B3anMOCB$I3b TOHATUM «IIPOTOH», «KHEUTPOH», «OTHOCUTETIbHASI aTOMHAasl Macca».

Vi3MeHeHWe umC/ia TIPOTOHOB B sifipe atoMa — 0Opa3oBaHWe HOBBIX XMUMHUeCKUX
3/1IeMeHTOB.
V3MeHeHue uuncia HEUTPOHOB B sape atoma — oOpa3oBaHWe M30TOIOB.

CoBpeMeHHOe oOIpefie/ieHUe TIOHSTHS «XMMUUECKUM 3/eMeHT». M30Tombl  Kak
Pa3HOBUIHOCTH aTOMOB OJJHOTO XMMHYECKOTO 3JIEMEHTa.

OnekTpoHbl. CTpoeHHe 3/1eKTPOHHBIX YPOBHEM arOMOB XWUMHUUECKHX S/1eMEHTOB
MavibIX TiepuofoB. [ToHaTHe 0 3aBeplleHHOM 3JIeKTPOHHOM YPOBHe.

[Tepuoanueckas cructemMa XuMuueCckux seMeHToB /1. 1. MeHziesieeBa U CTpoeHue



aToMOB - (hH3UUeCKU CMBIC/T TIOPSTKOBOTO HOMepa 3/ieMeHTa, HoMepa TpYIIibl, HoMepa
nepuoza.

Vi3MeHeHWe uWCa 37eKTPOHOB Ha BHEITHEM 37IeKTPOHHOM YypOBHEe aroMa
XUMHUECKOTO 37eMeHTa — oOpa3oBaHUe TI0/IOKUTE/NbHBIX W OTPUIIaTeTbHBIX MOHOB.
Wonbl, obOpa3oBaHHBIE aTOMaM{d META//IOB W HeMeTa/loB. [IpUuuHBI H3MeHEeHHS
MeTa/I/TMUeCKUX U HeMeTa/UTMUeCKHUX CBOMCTB B Tlepuofiax W rpymmax. Obpa3oBaHue
OvHapHBIX coeauHeHUM. IToHsATHE 00 WMOHHOM cBs3u. CxeMmbl 0Opa30BaHUSI WOHHOMU
cBsisu. B3anMogeiicTBrie aTOMOB 3/1eMeHTOB-HEMeTa/lJIOB MeXXJy coboili - obpa3oBaHue
JIByXaTOMHBIX MOJIEKY/l TIPOCTbIX BelllecTB. KoBaneHTHasi HemojsipHasi XUMUUecCKas
CB$13b. DJIEKTPOHHBIE U CTPYKTYPHBIE (POPMY/IBI.

B3anMopelicTBie aTOMOB HEMeTa/I/IoB MeKAy coboii - oOpa3oBaHue OWHApPHBIX
COeJUHEHU HeMeTa/lJIoB. JJeKTPOOTpULIaTebHOCTb. KoBasleHTHasi MossipHasi CBSi3b.
[ToHsiTHE O Ba/IEHTHOCTH KaK CBOMCTBe aTOMOB 00pa30BbIBaTh KOBa/leHTHbIe XUMHUUeCKHe
csizu. CocraBneHre Gopmysn OMHApHBIX COeMHEHHWH T0 Ba/leHTHOCTH. Ha-xoxaeHue
Baj/IeHTHOCTH 110 (hopMysie OMHAPHOTO COeAUHEHHSI.

B3aumMopeiicTBe aTOMOB MeTalJIOB MeXy coboil - obpa3oBaHMe MeTasiMueCcKUX
KpucTanioB. [ToHsITHe 0 MeTa/lIMueCKOU CBS3U.

JemMoHcTpanuu. Mozeny aToMOB XUMUUYECKUX 3/1eMeHTOB. Ileproauyeckas cucrema
XUMUUeCKUX 1emeHTOB 1. V1. MeHpeneeBa (pa3nuuHbie (JOPMBI).

JlaGoparopHbie onbIThl. 3. MojenupoBaHue MPUHIUIA JeHCTBUS CKaHUPYIOIIEro
MUKpOCKomia. 4. W3rotoBneHWe Mofeneild MojeKysl OWHApHBIX COeAWHeHUWH. 5.
M3roToByieHre MoJeu, UUTFOCTPUPYIOILeN CBOMCTBA MeTa/UTMUueCKOU CBSI3U.

Tema 2. IIpocTble BemecTBa

[TonokeHre MeTas/yIOB M HeMmeTa/ioB B [lepuoguueckoil cucteMe XUMHUUeCKUX
snemeHTOB [. V. MeHpeneeBa. BaxkHelillie NpoCThie BelllecTBa — MeTalbl (kesie3o,
aJFOMUHUMN, KanbI[Mi, MarHui, HaTpui, Kammi). OOmme Qusnueckre CBOKMCTBA
MeTaJlIoB.

BakHeiillvie mpocThie BellleCTBa-HeMeTaslibl, 0Opa30BaHHbIe aTOMaMU KHCIOPOaA,
BOZIOPOZa, a30Ta, cepsl, hocdopa, yraepoaa. MosieKysibl IPOCTHIX BellleCTB-HEMETal/IOB
— BOZIOpO/ia, KUCIOPOAa, a30Ta, rajsioreHoB. OTHOCUTe/IbHAsE MOJIeKy/IspHasi Macca.

CriocoOHOCTh aTOMOB XMMHUUECKHX 37IeMeHTOB K 00pa30BaHUI0 HECKOJIBKUX MPOCTHIX
BellleCTB — a/IJIOTPONUs. AJIJIOTPOIHbIe MoAu(UKaLMU KUC/I0poJa, (pocdopa, o/oBa.
Metanmueckre U HeMeTa/UIMUeCKHWe CBOMCTBA MPOCTHIX BellecTB. OTHOCUTENIBHOCTh
3TOTO TIOHSITUSI.

Uucno Aporaapo. KonuuectBo BewnectBa. Mosib. MosisipHasi macca. MonsipHbId
0o0beM razoo0pa3Hbix BellecTB. KpaTHbie eIMHULIGI U3MepeHHsl KOJTMUeCTBa BelljeCTBa —
MUJUTAMOJIb Y KWJIOMOJIb, MWI- JIAMOJIIPHAasi M KWUJIOMOJISIDHAasE MacChl BellleCTBa,
MUWLTUMOJISIPHBIN U KAJIOMOJISIPHBINA 00beMbl Ta3000pa3HbIX BellleCTB.

PacueTbl ¢ UCMO/b30BaHUEM TOHSATHUN «KOJTMUECTBO BellleCTBa», «MOJIsIpHasi Macca,
«MOJISIPHBIN 00BEM ra30B», «UHUCI0 ABOTazipo».

JdemoHcTrpanuu. [TonyueHue o3oHa. OO6pasijpl Genoro ¥ ceporo o7oBa, 0eioro u
KpacHoro Qocgopa. HekoTopele MeTasibl U HeMeTas/slbl C KOJIMYECTBOM BelljecTBa 1
MoJib. MoisipHbIli 00beM ra3000pa3HbIX BelljeCTB.

JlaboparopHble ombITBL. 6. O3HakoM/eHWe C KOJUuleKldel MeTas/uioB. 7.
O3HakoM/IeHHe C KOJUIeKLell HeMeTaslloB.

Tema 3. CoeguHeHHsA XMMHUYECKHUX 3/IeMEHTOB
Crenenb okucaeHus. CpaBHeHMe CTeleHM OKHC/IEeHUSI UM  BaJIeHTHOCTH.



OnpefesieHye cTereHU OKUCIeHUs 3/ieMeHTOB B OMHapHbBIX coequHeHUsX. CocTaBieHre
dbopmMyn OMHAPHBIX COeIMHEHUH, 0011 CIT0CO0 UX Ha3BaHWM.

buHapHble coeguHeHWsI MeTa/lJIOB U HEMEeTa/l/IOB: OKCU/IbI, XJIOPUAbI, CylbGUIbI U
rip. CocTaBneHue ux (GOpMyIl.

buHapHbIe coelUHeHKs HEMeTa/lJIOB: OKCUbIL, JieTyure BOAOPOAHbIe COeJUHEeHUs, UX
CcOCTaB U Ha3BaHus. llpencTraBuTe/Nd OKCHUJOB: BOJQ, YIVIEKUC/IbIM ra3, HeraileHas
n3BeCTh. [IpescTraBuTeny 1eTyurnx BOAOPOAHBIX COEJMHEHUM: XJIOPOBOAOPO/, U aMMHUaK.

OcHoOBaHMSI, WX COCTaB W Ha3BaHUs. PacTBOPDUMOCTb OCHOBaHUM B BOZeE.
[TpencraBuTeny Ijeioueid: THUAPOKCHAbI HATpWs, Kaiusl U KamblivsA. [loHsTHE 00
VIH/IMKAaTOPaxX U KaueCTBEeHHbIX peaKLIUsX.

Kucnotel, ux cocraB v Ha3BaHus. Kiaccudukaiiyst Kuciort. I1peacraBuTeny KUCIOT:
cepHasi, co/siHasl, a30THasA. [loHsTHe O 1Kane KUCAOTHOCTH (1ukasa pH). M3smeHeHue
OKpaCKy UHAUKATOPOB.

Conmu Kak TIDOU3BOAHBIE KHCJIOT W OCHOBaHWMW, KX COCTaB M Ha3BaHUS.
PacTBopuMOCTh cosieli B Bojle. IIpefcTaBuTeNd cojeil: XJ0pHUA HaTpus, KapOoHaT u
docdar kambLus.

AmMopdHbIe ¥ KpUCTa//IMYecKUe BeleCTBa.

MeXMOeKy/sipHble  B3aUMOJEMCTBUS.  TWIbl  KPUCTA/UVIMUECKHUX  PEIIeTOK.
3aBUCHMOCTh CBOMCTB BeIleCTB OT THUIIOB KPUCTA/UTMUeCKUX PeIleToK.

YucTele BelecTBa U cMecH. [IpuMepbl XXKUIKUX, TBEP/JLIX U ra3000pa3HbIX CMecei.
CBoiicTBa UYMCTBIX Bell[eCTB W cMecei. Mx cocraB. MaccoBas M oObeMHast [[0/d
KOMITOHEeHTa CMeCU. PacueTsl, CBI3aHHbIE C WCII0/Ib30BAHUEM TTOHSTHS «J0IS».

HMemoncTpanuu. OOpasibl OKCHIOB, KHC/IOT, OCHOBaHMW H cojiel. Mogenu
KPUCTa/VIMUeCKHX pelleToK XJI0pu/a HaTpus, aaMasa, okcuzia yriepoga (IV). KucnorHo-
111e/I0YHbIe UH/IUKATOPhI, U3MeHeHre UX OKPaCKU B Pa3/IMUHbIX Cpe/laXx. YHUBePCaIbHbIN
VIH[IMKAaToOp U U3MeHeHUe ero OKpacKu B pa3/inuHbiX cpefax. [lkana pH.

JlabopaTopHble omnbITBL. 8. (O3HakOM/IeHHMe C KOJUIeKI[HeH OKCHUJoB. 9.
O3HakomsieHne co cBovicTBaMM ammuaka. 10. KauecTBeHHass peakijysi Ha YITIEKHAC/IbIUA
ra3. 11. Onpenenenne pH pacTBOpOB KUCJIOTHI, Lesoud U BoAbl. 12. Onpenenenue pH
JTMMOHHOTO W $I0/I0YHOTO COKOB Ha cpe3e 1uiofoB. 13. O3HaKoM/IeHHe C KOJIeKIHeH
coner. 14. O3HaKOM/IEHME C KOJIJIEKLMEeN BeIeCTB C pa3sHbIM THUIIOM KPHUCTa//IM4YeCKOu
pemeTkd. V3roToBreHue Mogesied KpPUCTa/UIM4ecKux pemietok. 15. O3HakomiieHue C
00pas1{oM TrOpHO¥ MOPOJbI.

Tema 4. I3MeHeHuUs1, NPOUCXOJALLNE C BellleCTBaMM
[ToHsATHE ABNEHUM, CBA3aHHBIX C U3MEeHEeHUSIMU, MPOUCXOASIIMMU C BellleCTBOM.
fABieHus1, CBsi3aHHbIE C U3MEeHEeHHeM KPUCTa/I/IMUeCKOro CTPOeHHs BellleCTBa Ipu
TOCTOSTHHOM €ero cocTaBe, — (u3nueckue sipjieHus. Pu3ndeckue siBIeHUS] B XUMUMU:
OUCTUIUISILIAS, KPUCTA/IJTM3aliys, BbIllapMBaHWe W BO3TOHKA BelleCTB, (PMIbTPOBaHUE U
LIeHTPU(yTHUpOBaHue.

ABneHusi, CBsI3aHHbIE C M3MEHEeHMEeM COCTaBa BellleCTBa, — XUMUUYECKUe peakLUH.
[Ipu3HaKu U yC10BUS MPOTEKAHUSI XUMUUYECKUX peakLvid. BrifeneHne TenaoThl U CBeTa
— peakiyu ropeHusi. [ToHsaTHe 00 3K30- U 9HAOTEPMUUECKUX PeaKLUsiX.

3aKOH COXpaHeHUs MacChl BeleCTB. XUMUYeCKHWe yYpaBHeHWs. 3HaueHre UHAEKCOB U
k03 durreHToB. CocTaB/eHre YpaBHEHUM XUMUUeCKUX peaKLIUil.

PacueTsbl 0 XMMHUYeCKHUM ypaBHeHUsIM. PellieHue 3a/1au Ha HaXOXKJeHUe KOJTMYeCTBa,
Macchbl Wi obbema TIPO/IyKTa peakliy IO KOIMUeCTBY, Macce Wik 00beMy MCXOAHOTO
BellleCcTBa. PacueTsl C UCMO/Ib30BaHUEM MOHSTUS «0JI51», KOT/la UCXOAHOE BelleCTBO



JJaHO B BUJe pacTBOpa C 3aJJaHHOM MAaCCOBOM [j0JIeM PaCTBOPEHHOTO BeleCTBa WJ/IU
COZEP’KUT OMpeJie/IeHHYH0 JI0/II0 pUMecCen.

Peakiuu pasnoxenusi. IlpencraBieHre O CKOPOCTM XWMUUECKUX peaKLUi.
Karanu3aropsl. depMeHTHI. Peakuuu COeJUHeHUS. Karanutuueckue 51
HeKaTa/IMTHUeCKHWe peaklyyd, oOpaTuMble W HeoOpaTHMble peakUW. Peakiuu
3aMellleHusl. Psii akTUBHOCTU MeTa/IJIOB, €ro HWCMO/b30BaHUe [I/I1 MPOTHO3UPOBAaHUS
BO3MO)XHOCTU TPOTEKaHUsI peakLuil MeXAy MeTa//laMd W KUCJIOTaMH, peakLuu
BLITECHEHHUsI OJJHMX MeTa//IOB U3 PAacTBOPOB WX COJIeM [PyrMMH MeTasulaMu. Peakiuu
obmeHa. Peakiuu HeWTpa/iv3alvi. YCIOBUS TIPOTeKaHHUsI peakiyii oOMeHa B pacTBOpax
J10 KOHILIa.

Tunbl XMMUYEeCKHUX peakiuii Ha MpHUMepe CBOWCTB BOAbl. Peakiiusi pa3/ioKeHUs —
5JIEKTPO/IM3 BOABL. Peakiuu coequHeHUs] — B3aWMOJENCTBUE BOAbI C OKCUJAMU
MeTa/I/IOB M HEMeTa/I/IOB. YC/I0BHE B3aUMO/|eHMCTBUS OKCU/IOB META/JIOB U HEMETAJJIOB C
BozioM. [loHsiTHE «TUAPOKCHBI». Peakiium 3aMelljeHrsI — B3aWMOJEUCTBUE BOJbI C Me-
TasulaMu. Peakiiuy oOMeHa — TU/IPO/IU3 BeIlleCTB.

JdemoHcTpanuu. [Ipumepbl (QU3NUeCKUX sIB/IEHWM: a) IIaBieHue TapaduHa; 0)
BO3TOHKA HMOfa Wi OeH30MHOW KHUCJIOTHI; B) pacTBOPeHHE OKpallleHHbIX COJjeid; T)
Iuddys3us AyIMIUCTBIX BellleCTB C TOPSIIer JIaMIOYKU HakKaauBaHUs. [Ipumepsl
XUMHUUECKUX SIBJIEHUN: a) ropeHue MarHus, docdopa; 0) B3aMMOJeHCTBHE COISTHOU
KMCJ/IOThI C MPaMOPOM HWJ/IM MeJIOM; B) ToiyueHue rugpokcuaa meau (11); r) pactBopeHue
TOJTyYEeHHOTO TUAPOKCHA B KUCI0Tax; 1) B3aumogerncteue okcuga meau (II) ¢ cepHou
KUCJIOTOM TIpM HarpeBaHWM; €) pa3/ioKeHue IepMaHraHata Kajaus; >K) pas/iokeHue
MepoKCHU/ia BOAOpOJAa C TOMOLBI0 JWOKCH/Aa MapraHilia M KaTajiasbl KapTtodens Wu
MOPKOBH; 3) B3aUMO/IeMCTBHe pa30aB/IeHHbIX KUC/IOT C MeTa/l/TaMH.

JIaboparopHbie onbIThbl. 16. IIpokanvBaHue Meaud B IJIAMEHW CIIMPTOBKU. 17.
3amelrieHre Meu B pacTBope xsiopuza meau (I1) xxkenesom.

Tema 5. IIpaktukym 1. IIpocreiimue onepanyu C BeecTBOM

1. TlpaBwma TexXxHWKH 0e30MacHOCTH Tpu paboTe B XMMHUECKOM KaOWHeTe.
[Tpuembl oOpaiieHuss € JlabopaTopHbIM  000Opy/loOBaHWEM U  HarpeBaTelbHbIMU
npubopamu. 2. HabmogeHus 3a M3MeHeHUsIMH, TIPOMCXOASIIIUMH C TOpsiell cBeuoi, u
HUX OIucaHue (JoMalllHUM 3KcrepuMeHT). 3. AHa/iv3 TMOYBbI U BOJAbI (JOMaIlIHUM
3KCriepuMeHT). 4. [Ipyu3Hakyu XuMUuecKux peakiui. 5. [IpUurotosieHre pacTBopa caxapa
Y pacueT ero MacCOBOM [J0JId B PaCTBOPE.
Tema 6. PacTtBopeHue. PactBopbl. CBolicTBa pacTBOPOB 3/1eKTPO/IUTOB

PactBopeHne kak (U3MKO-xumMuueckud nmporecc. [loHsiTue o0 rugparax wu
KpUCTa/uioruiparax. PacTBopuMocTb. KpuBble pacTBO pacTBOPUMOCTH KaK MOZeb
3aBMCMMOCTM pacTBODUMOCTU TBEpAbIX BelLeCTB OT TeMriepaTrypbl. HaceiljeHHbIe,
HeHachlllleHHble W TepechillleHHble pacTBOPbl. 3HaueHWe pacTBOPOB /ISl TIPUPOAbI U
CebCKOr0 XO31CTBa.

[ToHsiTie 00 3/MEKTPOJIUTUUECKON AWUCCOLUAI[MN. DJIeKTPOIUTHI U HE3TeKTPOJIUTHIL.
MexaHu3M [UCCOLMALIUM 3/IeKTPOJIMTOB C Pa3/M4HbIM XapakTepoM CBs3u. (CTerneHb
9/IeKTPO/IUTAYECKON Auccoryaliui. CuibHbIe U ca0bble 371eKTPOJTUTHIL.

OCHOBHBIE TIOJIO)KEHUSI TEOPUM  SJE€KTPOIMTUYECKOM JAuccolManuu. VIoHHBIe
ypaBHeHUs peakiuii. Peakiuu oOMeHa, uayIye 40 KOHIIA.

Knaccudukaiys MOHOB U UX CBOMCTBa.

Kucnotsl, ux knaccubukauus. Iuccolpaiivsi KUC/IOT U UX CBOMCTBA B CBeTe TeOPUU
3JIEKTPOJIMTAYECKOM Arccolaltyy. MoneKy/sipHble 1 MOHHbIe YDaBHEHUS PeaKLvH.



B3auMozencTBUe KUCJIOT C MeTa/ulaMHu. OJIEKTPOXUMHUYECKUW psill  HanpsKeHUM
MeTa/l/IoB. B3anmojelicTBUe KUC/IOT C OKCHMJaMy MeTasuioB. B3aumo/ielicTBHe KUC/IOT C
OCHOBaHUSIMM — peaklys HeuTpaau3aluu. B3auMozencTBUe KUCJIOT C  COJISIMM.
Vcrnonb30BaHre TaOMUI[bI PACTBOPUMOCTH JJIsI XapaKTePUCTUKA XUMHUUYECKHX CBOWCTB
KUCJIOT.

OcHoBaHus, WX Knaccuukauus. [uccouyanivsi OCHOBaHUMM M UX CBOMCTBA B CBeTe
TEOpPUM 3JIeKTPOJUTUUECKOW [uCCOoLMaliuu. B3auMopencTBre OCHOBaHUM C COJISIMHU.
Kcnosib30BaHWe TabIUI[bI PACTBOPUMOCTH JIjisl XapaKTePUCTUKHA XWMHUUYeCKUX CBOWMCTB
OCHOBaHUWU. B3auMogelCcTBYe 111e/10uer C OKCUAAMU HEMeTaslyIoB.

Conu, uX [AWCcOLMAlMsl M CBOMCTBA B CBeTe TEOPUU 3JIEKTPOJUTHYECKOU
aUcconyanuu. B3anmopeiicTBre coseld ¢ MeTa/ulaMHM, OCOOEHHOCTH STHX peakI[uid.
B3aumogeticTBre comeil ¢ consMd. Vcriosnb3oBaHre TaOMWIBI PAaCTBOPUMOCTH  [IJIst
XapaKTepPUCTHUKU XUMHUUYECKUX CBOMCTB COJIeM.

O06o06111eHMe cBeieHU 00 OKCcH/lax, UX K/lacCU(UKAI[MK U CBOMCTBAX.

[leHeTHueckue psifibl MeTa/lsla U HemeTasla. ['eHeTHUeckast CBA3b MeXJy KaacCaMu
HeopraHu4eCcKuX BeIlecTB.

OKUC/TMTe/IbHO-BOCCTAaHOBUTE/IbHbIE PeaKLIUM.

OmnpeseneHre CTerieHed OKUC/IEHUs /I 3/IeMeHTOB, 00pa3yIolyX Bell[eCTBa Pa3HbIX
K/accoB. Peakiuum HMOHHOTO OOMeHa U OKWC/IMTE/TbHO-BOCCTAHOBUTE/bLHBIE peaKIUU.
OxkucnuTenb U BOCCTAaHOBUTE/Tb, OKHMC/IEHHE U BOCCTaHOBJIEHUeE.

CocTaB/ieHMe ypaBHEHUM OKUC/IMTETbHO-BOCCTAHOBUTE/IBHBIX peakuid MeTOI0M
3/IeKTPOHHOTO OasnaHca.

CBoMCTBa TMPOCTBIX BellleCTB — MeTa/VIOB YU HeMeTaslJIOB, KUC/IOT U COJIe B CBeTe
OKHCJIUTE/IbHO-BOCCTAHOBUTE/TbHBIX PeaKLIi.

JemoHcTpanuu. VcribiTaHde BellleCTB M MX PacTBOPOB Ha 3JIEKTPONPOBOAHOCTb.
3aBUCHMOCTb  3/IEKTPOINPOBOJHOCTU YKCYCHOM KHC KHMC/JOTBI OT KOHLIEHTpPAl[UH.
[IB>KeHWe OKpallleHHbIX MOHOB B 3/IeKTpUUeCKOM Tiosie. B3avmojelicTBue IMHKA C
cepoM, COMsTHOM KucaoTou, xsopuzoM Menu (II). T'opeHue marHus. B3aumopeiricTBue
XJIODHOM Y CepOBOIOPOJHOM BOJBL.

JlaGoparopHble ombIThl. 18. B3auMojelicTBMe pacTBOPOB XJIOpWJA HATpUs U
HuTpara cepebpa. 19. [TonyyeHrie HePaCTBOPUMOT'O TUAPOKCHA Y B3aUMOJIECTBYE eTo
c kuciaotamu. 20. B3aumogeiicTBuMe KHCJIOT C OCHOBaHMsIMM. 21. B3anmogencTBUe
KHUCJIOT C OKCHJIaMHU MeTasuioB. 22. B3auMogencTBre KUC/IOT C MeTa/uilaMu. 23. B3anmo-
JIeCTBUE KHUCIOT C coisaMu. 24. B3aumopencTBue Ije/louer C KUCI0TaMM. 25.
B3aumogencTBUe 1je/10uer ¢ OKCH/IaMu HEMETAJI/IOB.

26. B3aumogelictBue 1jesiouer ¢ conasiMu. 27. [lonyueHre W CBOWCTBA HEPACTBOPUMBIX

ocHOBaHMW. 28. B3aumofeliCTBMe OCHOBHBIX OKCHJOB C KUCJIOTaMu. 29.

B3aumopencTBue OCHOBHBIX OKCHAOB C Bogou. 30. B3auMopgelcTBHe KHC/IOTHBIX

OKCHJIOB C IienodamMu. 31. B3auMopjelcTBHe KHCJIOTHBIX OKCHJOB C BoAou. 32.

B3aumogpericTBue coneit ¢ kuciotamu. 33. B3aumogericTBue coseit c 1jenodamu. 34.

B3aumogericTBUe coseli ¢ consimu. 35. B3armogelicTBue pacTBOPOB CoJjiel C MeTaJlJlaMU.
Tema 7. IIpakTuikym 2. CBoMCTBa PacTBOPOB 3/IEKTPO/IMTOB

1. loHHble peakiuu. 2. YCI0BUS TeueHHWs XWMHUYECKUX peaklud Mexay
pacTBOpaMHU 3J/IEKTPOIUTOB 10 KOHLA. 3. CBOWMCTBa KHCJIOT, OCHOBaHWUM, OKCHUJIOB U
cosielt. 4. PerieHrie 3KCIiepUMeHTabHbIX 3a/au.



9 knacc

BBegenne. OOmas xapakTepUCTHKA XHMHYECKHX 3/IeMEHTOB U XHUMHYECKHX
peakiuii. Ilepuoguueckuii 3akoH u Ilepuoguueckasi cucreMa XUMHYECKHX
/1eMeHTOB /I. 1. MeHpie/1eeBa

XapakTepucTUKa 3/IeMeHTa [0 ero ToJoKeHut0 B Ilepuoguueckod cucteme
xuMHUueckux 3nemMeHToB [. VI. MenzeneeBa. CBOMCTBA OKCUZOB, KUC/IOT, OCHOBAaHUU U
Co/lied B CBeTe TEOPUU  SJEKTPOJIMTUYECKOM  JUCCOLMALMM W OKUC/IeHUSI-
BOCCTAHOBJ/IEHUSI.

[TonsitTue 0 TmepexoAHbIX 3neMeHTaX. AMdoTepHoCcTb. [eHeTUueckuii psf
TIepexoHOro 3/1eMeHTa.

[Teproanueckuii 3akoH U [lepruoanueckast cuictema XumMuueCckux s3meMeHToB /. .
Menpesneesa.

XyMHU4YecKasi OpraHu3alius >KMBOM U HEXXUBOM NMPUPOAbL. XUMUUECKUM COCTaB sipa,
MaHTUM M 3eMHOM KOpbl. XHWMHYECKHe 3JIeMEeHTbl B KJ/IeTKax J>XUBBIX OpPraHHW3MOB.
Makpo- ¥ MUKpPO3/1eMeHThI.

Ob6o011jeHre CBefieHW O XUMHUECKUX peakuusax. Knaccuukaius XuMuueCKUX
peakI[yii 10 Pa3/IMUHbIM TIPU3HAKAM: «UKC/I0 M COCTaB pearupyroiyx U 00pa3yroImxcs
BeIl[eCTB», «TeraoBoi 3(heKT», «HampaB/ieHUe», «W3MeHeHWe CTereHell OKHCIeHUs
5/IeMeHTOB, 00pa3ylollKMX pearvpyoliye BelecTBa», «dasa», «UCIMOIb30BaHUe Kara-
JM3aropa.

[ToHATHE O CKOPOCTU XUMHUYECKOM peakiuu. DakTopbl, BIMAIOLIME HAa CKOPOCTH
XUMUUYeCKUX peakiyii. Karamusaropsl v Katanu3. UHTMOUTOPbI. AHTUOKCH/JAHThI.

JdemoHcTrpanuun. Paznmuunbie dopmbl Tabmuipl [. Y. MeHgeneeBa. Mogiesii aToOMOB
57ieMeHTOB 1—3-ro mepuozoB. Mojenb CTpOeHUs1 3eMHOTO 11apa (IOMepeyHblv pa3pes).
3aBUCHMOCTh CKOPOCTU XWMHWYECKOM peakluM OT MNPUPOAbI pearvpyroliux BelecTB.
3aBUCHMOCTh CKOPOCTU XHMMHUUECKOW peaklMd OT KOHI|eHTpAalluhd pearrupyroimux
BellleCTB. 3aBUCMMOCTh CKOPOCTH XMMHUUECKOU peakLMy OT IUIOL[a[y COTPUKOCHOBEHUS
pearupymommx BeleCcTB («KUISIIUK Cok»). 3aBUCMMOCTb CKOPOCTU XUMHUeCKOM
peakiuu OT TeMIlepaTypbl pearvpyrolyux BelecTB. [OMOreHHbII U TreTeporeHHbIN
Karanu3sbl. DepMeHTaTUBHBIN KaTanu3. IHrubrupoBaHue.

JIaGoparopHbie onbIThbl. 1. [lonyueHWe TWAPOKCHA LIMHKA W WCCIeJOBaHUE €ro
CBOMCTB. 2. MogenvpoBaHve TmOCTpoeHus1 [leproAnueckor CHUCTEMBbI XUMHUYECKUX
ssieMeHTOB /1. V1. MeHpeneeBa. 3. 3amelrieHHe »keie30M MeIi B pacTBope Cy/b(aTra Meau
(IT). 4. 3aBUCUMMOCTb CKOPOCTH XWUMHWYECKOM peaki[id OT MPUPObl pearvupyroiux
BellleCTB Ha MpUMepe B3ahMOZENCTBUS KUC/IOT C MeTa/lZlaMH. 5. 3aBUCUMOCTb CKOPOCTH
XMMUAUECKOW peakuu OT KOHLIeHTPAalluM pearvdpyrol[yMX BeIllecTB Ha MpUMepe
B3aMMOZEMCTBUSI I[IMHKA C COMSTHOM KWUCJIOTOM pa3IMUHOM  KOHLeHTpaiuu. 6.
3aBUCHMOCTh CKOPOCTM XUMHUYECKOM peaklUd OT I[UION[aZili COTNPHUKOCHOBEHUS
pearupyroiux BelecTs. 7. MogenmMpoBaHUe «KUIIAIero cjiosi». 8. 3aBUCUMOCTb



CKOPOCTU XUMHUYECKOW peaklUd OT TeMIlepaTypbl pearMpyrolux BellleCTB Ha IpuMepe
B3auMozerictBusi okcuza meau (II) ¢ pacTBopom cepHOM KHC/IOTBI pa3/iAuHOMN
TeMreparypsbl. 9. Pa3oxkeHne nepokcuzia BOJOPo/a € OMOILbI0 OKcra Maprania (IV)
u Katasasbl. 10. OGHapy>keHHe KaTasia3bl B HEKOTODPBIX MHUIIEBBIX MPOAyKTax. 11.
WHrnbupoBaHue B3auMO/IeHCTBUS KUCIOT C MeTasylaM{ YPOTPOITMHOM.

Tema 1. MeTta/uibl

[TonoxeHne mMeTa/10B B [leproanyeckor cucteMe XUMHUUYeCKUX yemeHToB 1. U.
MeHnpeneeBa. MeTta/uyinyeckasi KpUCTa//Idueckas pelleTka U MeTa//inuecKas
xuMHueckasi cBsi3b. OO1ue dusnueckue cBorctBa mMeTaioB. CrijlaBel, X CBOHCTBA U
3HaueHre. XMMHUYeCKre CBOMCTBAa MeTa/lJIOB KaK BOCCTAHOBUTEEM, a TaKXKe B CBeTe UX
TIOJIOXKEHUS B 3/IEKTPOXUMHUYECKOM PsAly HanpspkeHUM MeTasuioB. Koppo3ust MeTanios u
criocoOb1 60pBOBI € Held. MeTasuibl B ipupoze. OO11re criocoObl UX TOTyUeHusl.

OOmias xapakTepHCTHKa INe/J0YHbIX MeTa/UioB. MeTauibl B mpupoge. OO6iue
crocobbl ux TonyueHusi. CrtpoeHue aromoB. IllenouHble MeTaibl — TPOCTbIE
BellleCTBa. BakHellllMe coeHeHUS I11eJIOYHBIX META/I/IOB — OKCH/bI, TUAPOKCUBI U
conmu (Xyopufibl, KapOoHaThkl, Cy/ib(haThl, HUTPAThl), UX CBOMCTBA U MpHMeHEHHe B Ha-
pozsHoM xo3sikicTBe. KanuitHbie ynobpeHusi.

OO01as XapaKTepUCTHKA 3/IeMEHTOB IVIaBHOW MOATPYIIbI
II rpynnbl. CtpoeHue atomoB. IllenouHo3emenibHbIE MeTalibl — MPOCThIE BelecTBa.
BakHeuime coefvHEHUs I[e/I0YHO3eMebHbIX MeTa/VIOB — OKCHUZbI, TUAPOKCUABI U
comi (x7opufpl, KapOOHaThl, HUTpaThl, Cyabdatbl, ¢docdarbl), WX CBOMCTBA WU
TIpUMEHeHUe B HApPOJTHOM XO3SIMCTBe.

Amomunanid. CTpoeHue aToMa, (Pu3nueckhe U XHMUUeCKUe CBOMCTBA IPOCTOTO
BeljecTtBa. CoeuHEHUsI aTFOMUHUAS — OKCH/J] U TUJIPOKCHUJ, UX aM(OTepHbIM XapaKTep.
BakHeiimue conu amtomMuHus. [IprMeHeHre alFOMUHUS U €T0 COeJMHEeHUM.

ene3zo. CrpoeHue artoMa, (Qu3NuUecKMe U XUMUYeCKWe CBOMCTBA MPOCTOTO
BeljecTBa. ['eHeTHueckue psbl Fe’+ u Fe’+. Baxueiluve comu xenesa. 3HaueHue
)Kese3a v ero CoelMHeHUM Jj1si IPUPOAbI U HAPOAHOIO XO35IMCTBA.

NemoHcTpanuu. O6pasiibl 11e/I0YHBIX U I1e/I0UH03eMe/TbHbIX MeTas/uioB. O6pasiibl
criiaBoB. B3avimogelicTBue HaTpus, TUTUS U KaJibLUs C BOZloM. B3avMojielicTBUe HaTpUst
M MarHus C KucaopozaoM. BzanmogericTBue MeTaiioB ¢ HeMetaiaMmu. [lomydyenue
ruipokcuioB xesesa (11) u (I11).

JlaGopaTropHble ombIThbl. 12. B3auMojeiicTBUe pacTBOPOB KHUC/IOT U CoJjiel C
MeTa/uiamMd. 13. O3HakKoMiIeHre C pygamu xese3a. 14. OkpallunBaHue IjlaMeHd COJISIMU
1[e/IOUHbIX MeTa/vioB. 15. B3aumoperictBue Kanblusi ¢ Bogou. 16. IlonyueHue
TUAPOKCUA KalabLUsg W UCcaefoBaHue ero cBouctB. 17. [lonmyueHuwe ruapokcuja
aFOMUHUSI M UCC/Ie[JOBaHUe ero CBOMCTB. 18. B3aumogelicTBue >xejie3a C COJSTHOM
kucaorou. 19. ITonyuenue rugpokcuzoB xxesne3a (I1) u (I11) 1 u3yueHre UX CBOMCTB.

Tema 2. [IpakTukym 1. CBoliCTBa MeTa/UIOB M UX COeAUHEHUH

1. Ocy1iiecTBieHre LIENOYKU XUMUYECKUX MpeBpallleHU.
[TonyueHrie ¥ CBOMCTBa COMHEHNI MeTasuIoB. 3. PellleHre 3KCiepUMeHTa/IbHbBIX 3a/1a4
Ha pacrio3HaBaHKWeE U TMOyuyeHre COeJMHeHU MeTasljloB.

Tema 3. HemeTta/uibl

OO011jasi XapakTepyuCTHKa HeMeTasl/ioB: TosiokeHue B Ilepruofguueckoit cucteme
xuMuueckux snemeHToB [. W. MeHzeneeBa, 0C00€HHOCTU CTPOEHHWSI aTOMOB,
s/ieKTpooTpullaTenbHOCTL  (30) Kak Mepa  «HeMeTa/sIMUHOCTW», psig  OO0.
Kpucranvueckoe CTpoeHUe HEMETa/lJIOB — IMPOCThIX BellleCTB. AJUIOTPOIHS.



®du3snueckre CBOMCTBA HemeTa/ioB. (OTHOCUTENIBHOCTh TOHSTUHA  «MeTalll» |
«HeMeTalD».

Bopopoa. [Tonoxenue Bogopo/a B [lepuoirueckor cCUCTeMe XMMHUYeCKHX 371eMEeHTOB
. . MengeneeBa. CTpoeHue atroMa v MoJieKysnbl. @rsnueckre U XMMUYeCKUe CBOMCTBA
BOZIOPOZA, €ro IrojiyyeHre U NprMeHeHUe.

Bopa. Ctpoenure Mosnekynbl. BogoponHasi xuMudeckasi CBs3b. @u3nueckre CBOKWCTBA
BOJbl. AHOMa/ud CBOWCTB BoAbl. ['uapodunbHble W TUApPOGOOHBIE BelllecTBa.
Xumuueckue cBoucTBa BoJbl. KpyroBopoT Boabl B mpupoze. BogoouucTtka. Aspaijus
BOZbL. bbiTOBBIE (DUABTPBL. MuHepanbHble BOAbI. [JUCTWIIMpPOBaHHAs BOZa, ee TIOMy-
yeHue Y NpUMEeHeHHue.

OOmias xapakTepuCcTHKa rajoreHoB. CTtpoeHue aToMoOB. IIpocThie BelljecTBa M
OCHOBHbIE COeJIHEHHsI TaJIoTeHOB, X CBOWCTBa. KpaTkue cBefeHHsI 0 xJjiope, Opome,
¢rTope v noge. IlpriMeHeHne rajoreHOB U UX COeAMHEHUN B HADOJHOM XO35KCTBeE.

Cepa. CTpoeHue atoMa, a/UIOTPOIIMs, CBONCTBA U MPUMeHeHHe POMONUeCKOW Cephl.
Oxkcugpi cepsl (IV) u (VI), ux nonydeHue, cBoucTBa U rnpuMeHeHre. CepHasi KUC/IOTa U
e COJIM, UX NIPUMEHEeHre B HAapOJHOM X03s1cTBe. [Ipor3BOACTBO CEPHOM KUC/IOTHI.

A3ot. CTpoeHHe aToMa ¥ MOJIEKYJIbl, CBOMCTBA MPOCTOrO BellecTBa. AMMUaK, CTPOEHUE,
CBOMCTBA, MOIyuYeHre U npumeHeHre. Co/d aMMOHMS, UX CBOMCTBA U NMPUMEHEeHUe.
Oxkcupp! a3ota (INu (IV). A3oTHast KUC/IOTa, ee CBOMCTBa Y NpUMeHeHue. HUTpaTthbl U
HUTPUTBI, TIPoO/IeMa UX COfiepKaHUs B CeJTbCKOX03MCTBEHHOU MPOAYKIMH. A30THbBIE
yao0peHusl.

®ocdop. CtpoeHne aToma, a/lJIOTPOIIHs, CBOMCTBa Oesioro u KpacHoro docdopa, ux
ripuMeHeHre. OCHOBHbIe coeiHeHUsT: oKcu docdopa (V) u oprodocdopHas KMCIoTa,
docdatsl. DochopHbie yrobpeHUs.

Yrnepoa. CtpoeHuwe artoMma, aoTPONUsi, CBOMCTBA MOAUGUKALIUM, TIpPUMEHEeHUe.
Oxkcuapl yrnepoga (IT) u (IV), ux cBolicTBa U ripuMeHeHre. KapOoHaTel: KanbIUT, COfa,
TOTalll, UX 3HaueHWe B TIPUPOJEe Y XKU3HU Ye/iOBeKa.

Kpemuauu. CTpoeHWe aTroMa, KpUCTQ//IMYECKUA KpPEMHHUM, €ro CBOWCTBA U
nipuMeHeHue. Okcup kKpemHusi (IV), ero npupoaHble pa3HOBUAHOCTH. CUIMKATBHI.
3HaueHWe COeIMHEHUU KPeMHHUS B )KUBOW M He)XHMBOM npupoje. [ToHsiThe 0 cuivkatHOM
TIPOMBILLLJIEHHOCTH.

Jdemoncrpanuu. OOpa3ipl rajloreHOB — TIPOCTHIX BellecTB. B3aumopelicTBue
rajloreHOB C HATpueM, C allOMUHMEeM. BbITecHeHWe Xxj0poM Opoma WaM HMofa U3
pPacTBOPOB MX CoJied. B3anmogencTBue cepol C MeTalJlaMy, BOZOPOAOM U KMCIOPOZOM.
B3anMozercTBUe KOHLIEHTPUPOBAHHOW a30THOM KMCJ/IOTHI C Meabto. [lormolenre yrinem
pPacTBOPEHHBIX BeLeCTB WM ras3oB. BoccraHOBneHMe Megu W3 ee OKCHJA YIVIEM.
O6pa3ipl MPUPOJHBIX COEAVHEHUM xyiopa, cepbl, (docdopa, yraepofa, KpeMHHUS.
OO6pasipbl BayKHEUIIMX [Js1 HapOAHOTO XO03fWCTBa Cy/ab($aToB, HUTPATOB, KapOOHATOB,
docdaroB. Obpasiibl cTeK/Ia, KepaMUKHU, IjeMeHTa.

JlaGoparopubie ombIThl. 20. IlosyueHWe U pacrio3HaBaHWe Bogopoga. 21.
WccnenoBaHve MOBEPXHOCTHOTO HaTsDKeHWs BoAbl. 22. PacTBopeHue mepMaHraHara
KaJIisl UM MeHOTO Kyropoca B Boje. 23. ['napatarusi 06e3BoKeHHOTro Cy/bdara Meau
(IT). 24. W3rotoneHuWe TUMNCOBOrO oOTnevarka. 25. O3HakOM/IeHMEe C KOJIIEKLUeun
OBITOBBIX (UIBTPOB. 26. O3HAKOM/IEHHEe C COCTaBOM MUHepa/ibHOW Bo/bl. KauecTBeHHast
peakLusl Ha rajoreHui-vuoHsl. 28. [TonyueHre U pacrio3HaBaHue Kucaopoza. 29. I'openuve
cepbl Ha Bo3ayxe W B Kuciopoze. 30. CBoiicTBa pa30aB/ieHHON CePHOW KHUCIOTHI 31.
M3yueHre cBOWCTB aMMHaka. 32. Pacrio3HaBanue cosneit aMMOHUS. 33.



CaoiicTBa pa3baB/ieHHOM a30THOM KUC/IOTHI. 34. B3anMopeicTBre KOHIIeHTPUPOBAaHHOM
a30THOM KHUCIOTBI C MeAbto. 35. [opeHue (ocdopa Ha Bo3ayxe U B Kuciopoge. 36.
PacriosHaBanue (ocdatos. 37. T'opeHue yrns B kuciopoge. 38. [TonyueHue yronbHOM
KUC/IOTHI U u3yuyeHue ee cBoMctB. 39. Ilepexon kapboHaToB B THpoKapOoHaThl. 40.
PasnoxeHue rugpokapboHara Hatpusi. 41. [TonyuyeHre KpeMHEBOW KUCIOThI U U3yueHre
ee CBOMCTB.

Tema 4. IIpakTukym 2. CBoOMCTBa coeJUHEHNH HeMeTa/1/IOB

1. PemeHue skcriepuMeHTa/bHBIX 3aja4 10 Teme «[loarpymma rajsoreHos». 2.
PerleHre SKcriepuMeHTaNbHBIX 3aZiau Mo Teme «lloarpymnma kuciopoga». 3. PeiieHue
JKCIepUMeHTalbHbIX 3afad 1o TeMe «[logrpymma a3ota». 4.  PeieHue
9KCTIePUMeEHTaMbHBIX 33/jau. 110 TeMe «[loarpyrimna yrinepoga». 5. [TonyueHue, cobupaHue
Y pacrio3HaBaHue ra3os.

Tema 5. O0o0OmeHue 3HAaHMN MO0 XMMHMH 3a KYPC OCHOBHOMU

IIKOJIBI.

[Tepuognueckunyi 3akoH U [lepruoguyeckas cructeMa XMMHAYeCKUX 31eMeHTOB [. U.
MeHnpeneeBa. @U3HUeCKUIM CMBICT MTOPSIAKOBOIO HOMepa 3/1eMeHTa, HOMEPOB Mepruoja U
rpynmbl. 3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB 3JIEMEHTOB Y UX COeJUHEHUN B Meprojax
¥ Tpylmax B CBeTe TMpeJCTaBJIeHUWM O CTPOEHWU aTOMOB 3JIeMEHTOB. 3HadyeHue
IIepUOAUYeCKOro 3aKOHa.

Buzbl XuMHUueCKUX CBS3ed U TUIbI KDUCTA/UIMUECKUX pPelleToK. B3auMocCBsi3b
CTPOEHUS U CBOWCTB Bel[eCTB.

Krnaccudukanus XMMUUeCKrX peakiyi Mo pa3/IMyHbIM MPU3HAKaM (YKC/I0 U COCTaB
pearupymrouux U 00pa3yrouxcs BellecTB; Ha/Juuye TPaHUIbl pasdena (a3; TerioBoi
3(Q¢eKT; M3MeHeHUe CTeneHerd OKWC/IeHHsI aTOMOB; HCIIO/Ib30BaHWE KarTaju3aropa;
HarpapsieHue TipoTeKaHusi). CKOPOCTb XMMUYECKUX peakiuii U (aKTopbl, BAUSIOLIME Ha
Hee. OOpaTUMOCTb XUMHUECKHWX peakUUd U CrocoObl CMeleHUs XUMHUeCKOro
pPaBHOBeCHSI.

[IpocTeie U cCnoXHBIE BelljecTBa. MeTa/ibl U HeMeTa/Ulbl. ['eHeTHueckKue psibl
MeTa/l/la, HemMeTa/yla U mnepexogHoro Metasia. OKCHObI U TUAPOKCHbI (OCHOBaHUS,
KUCOThI, aM(dOoTepHble THUAPOKCUABI), coau. MX cocTaB, kKnaccudukauys U obiiue
XMMUYeCKHe CBOKCTBA B CBETe TEOPUM 3/IEKTPOJIUTUYECKOU JCCOLIMALIUU.

Pe3epBHOe Bpems (4 u)

III. TEMATNYECKOE INTAHNPOBAHUE

8 ky1acc

Ne Pa3pen KosmmuecTBO
n/n 4acoB

1 | BBeneHnue 4

2 | ATOMBI XMMHWUYECKUX 3JIEMEHTOB 10

3 | IIpocTele BeljecTBa 7

4 | CoeqriHeHUS XMMHUUYECKUX 37IEMEHTOB 12

5 | MI3meHeHwus1, IpOUCXOAALLNe C BelljeCTBaMU 10

6 | Ilpaktukym 1 «IIpocTeliive onepaiyu C BeleCcTBOM 5

7 | PactBopenue. PacTtBopbl. CBOMCTBa PACTBOPOB 3JIEKTPOJIUTOB 18

8 | Ilpaktukym 2 «CBOMCTBA paCTBOPOB 3/IEKTPOJIUTOBY 2




|Bcero: 68
9 kJ1acc

Ne Pa3pen KosmmuecTBO
n/n 4acoB
1 [OOmass xapakTepuCTHKa XUMHUUYECKUX 3JIEMEHTOB M

XUMUYECKHUX peakLui. 10
2 | Metasibl 17
3 | Hemetasibl 28
4 | IlpoeKTHasi 1essTe/IbHOCTb YYaluXCs 3
5 | O06o06ieHre 3HaHWM 0 XMMHUM 3a KypC OCHOBHOM IIIKOJIbI.

[ToarotoBKa K rocyapCcTBeHHOM UTOroBoM atTectanuu (I'MA) 10

Bcero:

68




