MyHununajabLHoe aBTOHOMHOE 00111e00pa3oBaTe/ibHOE YUpPeKIeHue
«Cpennsisi o0meoOpasoBaTeibHas MKoJa Ne 2 1. AHUBa»

[Ipunoxenue
K COJIEpXKATEIbHOMY Pa3Jieiry
AOOIT OOO 3I1P (Bapuant 7.1) MAOY COII Ne2 r.AnuBa

MoanuncaHo UMpPoBOI NOANNUCHIO:
LLlebyHsAeBa HaTtanba BnagnmmpoBHa
DN: E=uc_fk@roskazna.ru, S=r. MockBa,
NMHH=007710568760, OrPH=1047797019830,
STREET="bonbLloin 31aToyCTUHCKWNiIA Nepeynok,
4. 6, ctpoeHue 1", L=MockBa, C=RU,
O=®epnepasibHOE Ka3HaA4encTBo,
CN=depnepanbHoe Ka3zHauYencTBo

MpuunHa: A yTBepanna aToT LOKYMEHT

[arta: 16 CeHTabpb 2022 r. 19:11:38

PABOYAA ITPOI'PAMMA
YYEBHOI'O  IIPEJAMETA «XUMUS»

5-9 xnacc



IlosicHuTeILHAN 3aMHCKA

AnanTtupoBaHHas pabouasi MporpaMMa COXpaHSeT OO0sS3aTeNbHBIA MHUHUMYM COJCpIKaHUS,
MPEeIyCMATPUBAIONIUN KOPPEKIIMOHHYIO HAIPABICHHOCTh OOy4deHHsS. TeMbl, KOTOpbhIE SIBISIOTCS
HaumOoJee CIOXKHBIMH JJIi YCBOCHHUS, MOTYT HM3y4aThCsi B O3HAKOMHUTEIBHOM TOpSIKE, T.C. HE
SIBJITFOTCST 00s13aTENFHBIMH JJIsS YCBOCHHS OOyJaromuMucs. Takod Moaxo[a MO3BOJIUT 00ECIeYHTh
YCBOEHHE yYalIUMHUCS MO OKOHYAHWHM OCHOBHOW IIKOJIBI 0OS3aTEIIPHOTO MHUHMMYMa COJACPIKaAHUS
o0Opa3oBaHus.
OCHOBHBIE Yenu N3y4eHUs XUMUU HallpaBJICHbI:
0 Ha oceoenue sadxcHenuux 3Hanuli 00 OCHOBHBIX ITOHATUSIX U 3aKOHAX XHUMUH, XUMHAYECKOH
CHMBOJIUKE;
(] Ha osnadenue ymeHusMu HaOJIIOAATh XUMHUCCKHE SIBJICHUS, TPOBOIUTH XUMHUYECCKUT
9KCIIEPUMEHT, TPOU3BOUTH PACUEThl HA OCHOBE XMMHUYECKUX (OPMYJ BEIIECTB U ypPaBHEHUI
XUMHYECKUX PEAKIIUI;
(] Ha pa3zeéumue TO3HABATEIILHBIX HHTEPECOB M MHTEIIEKTYaIbHBIX CITIOCOOHOCTEH B mpoliecce
MIPOBEACHUS XMMHUYECKOTO KCIIEPUMEHTA, CAMOCTOATENb-HOTO TPUOOPETEHUS 3HAHUH B
COOTBETCTBUU C BO3HUKAIOUIUMU KU3ZHECHHBIMU MMOTPEOHOCTSIMU;
[ Ha socnumaHue OTHOIICHUS K XMMHH KaK K OTHOMY U3 ()YH/IaMEHTAIbHBIX KOMIIOHCHTOB
€CTECTBO3HAHMS U DJIEMEHTY OOIIEUYEIOBEYECKON KYIbTYPHI;
(] Ha npumeHenuUe NOJYYEHHbIX 3HAHUU U YMeHUll 1J11 0€30IaCHOT0 UCIIOIB30BaHUS BEIIECTB U
MaTepUasoB B OBITY, CETLCKOM XO03iCTBE U Ha MPOU3BOA-CTBE, PEIICHHS MPAKTUYECKUX 3a/1a4 B
MOBCETHEBHOMW KU3HHU, IPEAYIIPEKACHUS SIBICHUN, HAHOCSIINX BPE]] 3/I0POBbIO YEJIOBEKA U
OKpY’Karolllee cpejie.

3adauu uzyueHus Xumuu:

[] ®dopMupOBaHUE Yy YUAIHXCSl 3HAHUS OCHOB XUMHUECKOW HAYKU: BAXKHEUIITHX (aKTOPOB,
MOHATHI, XMMUUYECKUX 3aKOHOB U TEOPUH, SI3bIKa HAYKH, TOCTYI-HBIX 0000IICHHI
MHPOBO33PEHYECKOT0 XapaKTepa.

) Pa3BuTHE yMeHUIT HAOMIOAATh U OOBSICHSATH XUMUYECKUE SIBJICHUS, TPOUCXOISIINE B IPUPOJIE,
JabopaTopuu, B MOBCETHEBHON KU3HMU.

[] ®opMupoOBaHKE CHEIHATBHBIX YMEHHI: 00paIiaTbes ¢ BEIIECTBAMHU, BHITIOTHATH HECTIOKHBIE
SKCIIEPUMEHTHI, COOJTI0/Iasl TpaBUjIa TEXHUKU 0€30MaCHOCTH; TPAMOTHO MPUMEHSATh XUMUYECKUE
3HAHUA B OOIIEHUH C IPUPOIOHN U B IOBCEAHEBHON KHU3HU.

[J PackpeiTe ryMaHUCTUYECKON HAIIPaBICHHOCTH XUMHUH, €€ BO3PACTAIOLIEH POJIU B PEIIICHUT
TJIaBHBIX MPOOJIEM, CTOSIIUX Mepe]l YeIOBEUeCTBOM, U BKJIaJa B HAYYHYIO KapTUHY MUDA.
Koppexyuonnuie 3a0auu ona odyuarouwguxcs c 3IIP (7.1.):

1) mocTosiHHAS TOMOIIIb B OCMBICIICHHH U PACITUPEHUN KOHTEKCTa YCBAUBAEMbIX 3HAHUH, B
3aKpEIUIEHUH U COBEPIICHCTBOBAHUU OCBOEHHBIX YMEHUM;

2) cnenraibHOE 00YUICHHE «IIePEeHOCY» CHOPMHUPOBAHHBIX 3HAHUI M YMEHHI B HOBBIC CUTYaIlUN
B3aHUMOJICHCTBHUS C JICHCTBUTEIIFHOCTEIO,

3) mocTostHHAS aKTyaIM3alys 3HAaHUH, YMEHHH B 0J00psSEeMbIX 00IIECTBOM HOPM TTOBEACHUS;

4) pa3BuTHe U OTPabOTKA CPEACTB KOMMYHUKAIIUHU, IPUEMOB KOHCTPYKTUBHOTO OOIIEHUS U
B3aUMOJICHCTBUS (C WIEHAMU CEMbH, CO CBEPCTHUKAMH, C B3POC-TIBIMH ), (HOpPMUPOBaHUE HABBIKOB
COIMAIBHOTO 0JI00psSeMOT0 MTOBEICHUS;

5) bopMupoBaHHE CTOCOOHOCTH K CAMOCTOSITENILHOM OpraHu3alui COOCTBEHHOM! JesITENLHOCTH;
6) hopmupoBaHuEe YMEHHS 3aMpalinBaTh U UCIIOIH30BATH MTOMOIIb B3POCIIOTO.

OcHoeHbIMU HanpasieHuAMU 6 KOPPEKUYUOHHOU padome ANAIOMCA:
[ KOppeKIMOoHHasi paboTa B OBJIaJIeHUU 0a30BbIM COJIEpKAaHHEM 00YyUYEeHHUS;

[] pa3BUTHE AMOIMOHAIBHO - TUYHOCTHON CEepoil U KOPPEKIHUs ee HEAOCTATKOB;



[] pa3BUTHE IIO3HABATEIILHON JESITEIBHOCTH U LIeJIeHaNpaBIeHHOe (POPMUPOBAHHE BBICIIINX
MICUXUYECKUX (PYHKITHIA;

[ popmupoBaHUE MPOU3BOJILHOMN PETYIISIIIHK JIEATETHHOCTH U MIOBEICHHUS;
[ KOppeKIHsl HapyLIEeHUs] YCTHOM U MUCbMEHHOW peun;

0 obecrieueHue pe6eH1<y ycrexa B pa3JIMYHbIX BUAAX ACATCIIBPHOCTU C LEJIBI0 IIPEAYITPEKACHUA
HEraTuBHOI'O OTHOLICHUS K yqé6e;

[ HOBBILICHUE MOTHUBAIIUH K [OKOJIbHOMY O6Y‘-I€HPIIO.

Buowvt nomowu:

1. ucronb30BaHUE CHEIHATBHBIX METOJIOB, IPUEMOB U CPEJICTB O0YUCHUS;

2. UCII0JIb30BaHUE HATJISIHBIX TOCOOMH, TMIAKTUYECKUX ITOCOOMIL;

3. «ImomIaroBoey MpeACTaBICHUE MaTepraa;

4. UCII0JIb30BaHUE AJITOPUTMOB, CUTHAJIBHBIX KapT, CXEM, OMIOPHBIX KOHCIIEKTOB;

OBLIASA XAPAKTEPUCTUKA YYEBHOTI'O ITIPEIMETA «XUMMUSI»

OcobeHHocTu coaep kanusi 00y4eHUsI XUMUHM B OCHOBHOU IIKOJIE 00YCIOBJICHBI CIICIIU(PUKON
XMMHUU KaK HAYKW ¥ OCTaBJICHHBIMHU 33a7auamMu. OCHOBHBIMU NPOOIeMaMu XUMHH SBIISIOTCS
M3Y4YE€HHE COCTAaBA U CTPOEHUS BEILIECTB, 3aBUCUMOCTH UX CBOWCTB OT CTPOEHUS, IIOJIyYECHHE
BEIIECTB C 3aJIaHHBIMHM CBOICTBaMU, UCCIIEIOBAHUE 3aKOHOMEPHOCTEN XMMUYECKUX peakLuil 1
nyTell ynpaBieHUs UMM B LEJIAX MOJIy4eHHs! BeLeCTB, MaTepHuajoB, 3Hepruu. B nmporpamme Hanum
OTpa)KEHHE OCHOBHBIE CO/IEpKATENbHbIC IMHUM: BEIIECTBO — 3HAHUS O COCTABE U CTPOCHUU
BEIIECTB, UX BAXKHEHIINX (PU3NYECKUX U XMMUYECKUX CBOMCTBAX, OMOJIOrMYECKOM JIEHCTBHH;
XUMHYECKast peakus — 3HaAHUA 00 yCIOBUSX, B KOTOPBIX MPOSIBIISIOTCS XUMHUECKUE CBOICTBA
BEIIECTB, CIIOCO0AX YMpPaBICHUS XUMUYECKIMH TPOIIECCAMU; TPUMEHEHHE BEIIECTB — 3HAHUS U
OTIBIT MPAKTUYECKOM JIEATEIBHOCTH C BELIECTBAMH, KOTOPbIE Han0oJIee YacTo ynoTpeOIstoTCs B
MTOBCETHEBHOH JKU3HU, IMPOKO UCTIONB3YIOTCS B IPOMBIIIUIEHHOCTH, CEIbCKOM XO3sICTBE, Ha
TPAHCIOPTE; A3BIK XUMUU — CUCTEMA BaKHEHIINX MOHATUH XUMHH U TEPMUHOB, B KOTOPBIX OHU
OIMCBIBAIOTCS, HOMEHKJIATYpa HEOPraHMUECKUX BEIIECTB, T. €. UX Ha3BaHUs (B TOM YHCIIE U
TPUBHAJIbHBIE), XUMUYECKHE (POPMYIIBI U ypaBHEHHUS, a TaKXKe MpaBuiia nepeBoja nHGopMaImu ¢
€CTECTBEHHOTO sI3bIKa Ha SI3bIK XMMUU M 00paTHO. [TocKoIbKy OCHOBHBIE CO/lepKaTeIbHbIE TMHUH
HIKOJIBHOTO Kypca XMMHHU TECHO MEPEIIeTEeHbl, COIep)KaHue MPEJICTABICHO HE 10 JIUHUSM, a I10
rinaBam: «OCHOBHBIE TIOHSATHS XUMHH (YPOBEHb aTOMHO-MOJICKYIISIPHBIX MTPEICTABICHUN ),
«Ileproauyecknii 3aK0H U EPUOJNIECKAsI CUCTEMA XUMUYECKUX ieMeHToB [[. 1. Menneneesa.
Crpoenue BeniecTBa», « MHOroo0pasue XuMHIECKUX peakiuily, «MHOrooopasue BemecTBy.

MECTO YYEBHOI'O ITIPEIMETA «XUMMWMSI» B YYHEBHOM IIVIAHE
8 kiace- 2 yaca
9 kaace — 2 yaca

JIMYHOCTHBIE, MeTaNpeAMeTHbIE, IIPeIMeTHbIE Pe3yJbTAThl OCBOCHUS Y4eOHOI0 npeaMeTa
«XuMHs»

JIMYHOCTHBIE Pe3yJbTAThI:

1) BocuTaHWE POCCUHCKOW TPakKTAHCKON HIESHTUYHOCTH: MAaTPUOTHU3MA, JIIOOBH W YBaKEHUS K
OTteyecTBy, UyBCTBA FOPJIOCTH 32 CBOIO POIMHY, 32 pOCCUICKYI0O XUMHUECKYIO HAYKY;

2) dopmupoBaHHE [METOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HAYKH U OOIIECTBEHHON MPAKTUKH, a TAK)KE COLUATBLHOMY, KYJIbTYPHOMY, SI3BIKOBOMY U
JTyXOBHOMY MHOTO00pa3ni0 COBPEMEHHOTO MHPA;



3) dopMmupoBaHHE OTBETCTBEHHOTO OTHOIICHHWS K YYEHHUIO, TOTOBHOCTH M CIOCOOHOCTH K
CaMOPAa3BUTHIO U CAaMOOOPA30BAaHMIO HA OCHOBE MOTHBAIIMM K OOYYEHHIO M TO3HAHHIO, BHIOOPY
npopmIbHOT0 00pa3oBaHUs HA OCHOBE MH(OPMAIMM O CYIIECTBYIOUIMX MPO(QECCHSX M JIMYHBIX
poeCCHOHATBHBIX MPeaNOYTEeHUH, OCO3HAaHHOMY MOCTPOCHHIO UHIUBUAYaJIbHOM
00pa3oBaTeNbHON TPACKTOPHH C YIETOM YCTOMUMBBIX MO3HABATEIBHBIX HHTEPECOB;

4) ¢dopmupoBaHHEe KOMMYHHKATUBHOM KOMIIETEHTHOCTH B 00pa3oBaTeNbHOM, OOIECTBEHHO
I0JIE3HOM, Y4eOHO-HUCCIe10BAaTEIbCKON, TBOPUECKON U APYTUX BHUIAX JIEATEIBHOCTH;

5) dopMupoBaHHe MOHMMAHUS LIEHHOCTHU 3JI0pPOBOr0 M Oe3omacHOro oOpas3a >KM3HH; YCBOCHHE
MpaBWJI HMHAWBHUIYATBHOTO W KOJUIGKTUBHOTO O€30MacHOTO IMOBEACHHUS B Upe3BbIYaHHBIX
CUTYaLUAX, YTPOKAIOUINX KU3HU U 30POBBIO JIIOJICH;

6) ¢dopmMupoBaHHE MO3HABATENbHON M HMH()OPMAIMOHHOW KYyJIBTYphl, B TOM 4YHCIE DPa3BUTHE
HaBBIKOB  CAMOCTOSITENIBHOW paboOThl C y4eOHBIMH TOCOOMSIMH, KHUTAaMH, JOCTYIHBIMHU
WHCTPYMEHTAMHU U TEXHUYECKUMHU CPEACTBAMHU HH(POPMAITMOHHBIX TEXHOJIOTHH;

7) dbopMupOBaHHE OCHOB KOJOTHYECKOTO CO3HAHHMS HA OCHOBE MPU3HAHUSA IEHHOCTH >KU3HH BO
Bcex e€ MPOSBICHUSAX U HEOOXOAUMOCTH OTBETCTBEHHOT0, OEPEKHOr0 OTHOILIEHUS K OKpYKaroIen
cpene;

8) pa3BuTHE rOTOBHOCTH K PEIICHUIO TBOPYECKHX 3a]a4, YMEHUS HAXOJIUTh a/IeKBaTHBIE CIIOCOOBI
10 BE/ICHUS U B3aUMOICWCTBUS C MapTHEPAMHU BO BpeMs yueOHOH M BHEY4YEOHOU JEATENbHOCTH,
CIOCOOHOCTH OIICHWBATh MPOOJIEMHBIE CUTYallMM W ONEPAaTHBHO TNPUHUMATh OTBETCTBEHHBIE
pemieHusi B PasNUYHBIX ~ OPOAYKTHBHBIX  BHJAX  JeATEIbHOCTH  (yuyeOHasi MOMCKOBO-
HCCIIeI0OBATENbCKAs, KITyOHas!, MPOEKTHAs, KPYKKOBAs U T. I1.).

MertanpeamMeTHble pe3yJibTaThI:

1) oBnajzieHNe HaBbIKAMH CaMOCTOSATEIBHOTO MPUOOPETEHHS HOBBIX 3HAHUH, OpraHu3aluu yd4eOHou
NesITeIbHOCTH, TIOUCKA CPE/ICTB €€ OCYIIECTBICHUS;

2) yMeHHe MJIaHUPOBATh MyTH JOCTHXKEHUS 1eJIel Ha OCHOBE CaMOCTOSTENILHOTO aHajIu3a yCIOBUH
U CPEICTB MX JIOCTM)KEHUS, BBIJICNATh albTEPHATUBHBIE CIIOCOOBI JOCTHKEHMS LIETIH U BHIOMpATh
Haubosee 3(QPeKTUBHBIN €roco0, OCYIIECTBIATh IO3HABATENIbHYIO DPE(IEKCHIO B OTHOIICHUHU
JEWCTBUH 110 pelIeHNI0 YIeOHBIX U TI03HABATEIBHBIX 3a/1a4;

3) yMeHHe TOHUMaTh NpoOJEeMy, CTABUTh BOMPOCHI, BHIIBUTATh THUIOTE3Y, AABATh OIPEICICHUS
MOHATHUSIM,  KJIACCU(PHUIMPOBATh, CTPYKTYpUPOBaTh MaTepHai, TMPOBOAUTh IKCIEPUMEHTHI,
apryMEeHTHPOBaTh COOCTBEHHYIO MO3MIINIO, (POPMYIHPOBATEH BHIBO/BI U 3aKIIOUECHUS;

4) yMeHHe COOTHOCUTH CBOM JACUCTBUS C MJIAHUPYEMBIMU PE3YJbTaTaMM, OCYLIECTBIATh KOHTPOJIb
CBOEH JEATeNbHOCTH B TPOILECCe JOCTHKEHMS pe3yNbTaTa, ONpeAessaTh CIOCOObl JecTBUN B
paMKax IpeIoKEHHBIX YCIOBUN U TpeOOBaHUN, KOPPEKTUPOBATH CBOM JICHCTBHS B COOTBETCTBUH C
W3MEHSIONIENCS CUTYallUEeH;

5) ¢opmMupoBaHHEe W pa3BHTHE KOMIIETEHTHOCTH B 00JAacTH HCIOJIB30BAHUS HWHCTPYMEHTOB H
TEXHUYECKHX CPEICTB HH(GOPMAIIMOHHBIX TEXHOJOTHHA (KOMITBIOTEPOB W  IPOTPAMMHOTO
o0ecrieyeHns1) Kak WHCTPYMEHTAILHOW OCHOBBI Pa3BUTHS KOMMYHHKATHBHBIX WM TTO3HABATEIHHBIX
YHUBEPCAJIbHBIX YUEOHBIX ACHCTBUI;

6) yMeHHue co3JaBaTh, MPUMEHATh U MPeoOpa30BbIBATH 3HAKH M CHMBOJIbI, MOJIEIHU U CXEMbI JJIS
peleHus yueOHbIX U M03HABATEIbHBIX 33a4;

7) yMeHHe H3BIIeKaTh MH(POPMALMIO M3 PA3TUYHBIX HCTOYHMKOB (BKIIIOYAs CPEACTBA MAacCCOBOMA
nHpOpManUd, KOMMAKT-TUCKH Y4eOHOTO Ha3zHaueHus, pecypcel HMHTepHeTra), cBOOOIHO
I0JIb30BAThCS CIIPABOYHOM JINTEPATYpPOil, B TOM YHUCIIE U HA AJIEKTPOHHBIX HOCHUTE- JIsIX, COOTIOAATh
HOPMBI HH(POPMAITMOHHON H30UPATETLHOCTH, YTUKH;



8) yMmeHHMe Ha TpaKTUKE TIOJIb30BAaThCS OCHOBHBIMU JIOTUYECKUMH MpPHUEMAMH, METOAaMHU
HaOJI0ACHNS, MOICTTMPOBAHUS, OOBICHEHHS, PELICHHUS Po0IeM, TPOTHO3ZUPOBAHUS H JP.;

9) ymMeHue OpraHM30BaTh CBOIO JKM3Hb B COOTBETCTBUHU C MPEACTABICHUSMHU O 3I0POBOM 0Opasze
KHU3HHU, TpaBaX W OON3aHHOCTSIX TPaKJaHWHA, LEHHOCTSAX OBITHS, KYJIbTYpPhl M COLMAIBHOTO
B3aHMOJCHCTBUS;

10) ymeHu€e BBIMIOJIHATH TO3HABATENBHBIE U IPAKTUYECKHE 3a/1aHHUsI, B TOM YHCIIE MPOCKTHBHIE;

11) ymeHHe CaMOCTOSITETbHO M S€TaJOSTHUPOBAHO OLIEHWBATh CBOU JEHCTBUS U JIEHCTBUS
OJTHOKJIACCHUKOB, COJIEP>KaTEIbHO OOOCHOBBIBasl MPABUIBLHOCTh WM OLIMOOYHOCTH pe3yibTaTra U
criocoba IeicTBUS, aIeKBaTHO OLICHUBATh OOBEKTHBHYIO TPYJHOCTh KaK Mepy (PaKTUYECKOTO WU
MPEaIoIaraeMoro pacxojila pecypcoB Ha peIICHHE 3a/adyd, a TakXKe CBOM BO3MOXHOCTH B
JOCTUKEHHUH LIETU ONPENCIIEHHON CIIOKHOCTH;

12) ymenne paborars B rpynmne — 3((PeKTUBHO COTpyIHUYATh U B3aWMOJICHICTBOBATh Ha OCHOBE
KOOpJMHAIIMHA pA3IM4YHBIX T[O3WIMA TPH BBIPAOOTKE OOLIET0 pemIeHUuss B COBMECTHOU
JesTeNIbHOCTH; CIIyIIaTh napTHEPa, GOopMyIUpOBaTh U apTyMEHTHPOBATh CBOE MHEHUE, KOPPEKTHO
OTCTauBaTh CBOIO MO3UIIMIO U KOOPIUHUPOBATH €€ ¢ MO3UIMel MapTHEPOB, B TOM YHCIIE B CUTYaI[UU
CTOJIKHOBEHUSI MHTEPECOB; MPOAYKTUBHO pa3periarb KOH(PIUKTHI Ha OCHOBE Y4€Ta MHTEPECOB U
MO3UIMI BCEX €ro YYacTHUKOB, IOMCKAa U OILEHKU albTEPHATUBHBIX CIIOCOOOB pa3peleHus
KOH(JIMKTOB.

IIpeameTHbIe pe3yabTaThl:

1) ¢opmupoBanue mNepBOHAYATBHBIX CHCTEMATH3MPOBAHHBIX MPEICTABICHUNA O BEUIECTBAX, HMX
MpEBpallleHUsIX W TMPAKTHUYECKOM TNPUMEHEHHH;, OBJIQJICHWE TMOHATUIHBIM ammapaToM H
CUMBOJIMYECKUM SI3bIKOM XUMUMU;

2) oco3HaHUe OOBEKTHBHOM 3HAUMMOCTH OCHOB XMMHUYECKOM HayKH Kak 00JacTH COBPEMEHHOTO
€CTECTBO3HAHUS, XUMHYECKUX IPEBpAIICHUN HEOPraHMYeCKMX M OPraHMYeCKUX BEIeCTB Kak
OCHOBBl MHOTHX SIBJIEHUH JKMBOH UM HEXHMBOH NpPUPOIBI; YIIIyOJieHHMEe NpEeACTaBICHUH O
MaTepHabHOM €IMHCTBE MUPA;

3) oBylajieHHe OCHOBAMH XUMHUYECKON IPaMOTHOCTH: CIIOCOOHOCTHIO aHAJIU3UPOBATh U OOBEKTUBHO
OLICHUBATh KM3HCHHBIC CUTYAllMH, CBSI3aHHBIE C XMMHEH, HaBBIKAMH 0€3011acCHOTO OOpaIIeHHUs C
BEIIECTBAMH, UCIIOJIb3yEMBbIMU B TTOBCEIHEBHON JKM3HU; YMEHHEM aHAIM3UPOBATh M IJIAHUPOBATH
HKOJIOTHYECKH 0e30IacHOe MOBENICHHE B IENAX COSPEKEHUS 3T0POBbS M OKPY)KAIOIIEH CPEIbI;

4) dbopmMupoBaHME YMEHHH yCTaHABIMBATh CBA3M MEXKJY PEealbHO HAOIIOJAEMbIMH XUMHUYECKUMHU
SBJICHUSIMA M IPOIIECCaMH, MPOUCXOSAIIUMU B MUKPOMHpPE, OOBSICHATh NMPUYMHBI MHOTO0Opa3us
BEIIIECTB, 3aBHCUMOCTh MX CBOWCTB OT COCTaBa M CTPOEHUS, a TAK)K€ 3aBUCHUMOCTb NPUMEHEHHUs
BEIIECTB OT UX CBOWCTB;

5) nmproOpeTeHue OIbITa UCIOIB30BAHUS PA3IMYHBIX METOJIOB W3YUEHHsI BEIIECTB; HAOIIOACHUS 3a
WX MIPEBPAIICHUSMHE ITPH MTPOBEICHUHN HECIOKHBIX XUMUYECKUX IKCIIEPUMEHTOB C HCITOIB30BaHHEM
J1ab0paTOPHOTO 0OOPYIOBAHMS U TIPUOOPOB;

6) yMeHHe OKa3bIBaTh MEPBYIO MMOMOIIb IPU OTPABIICHHSX, 0KOTaX M IPYTHX TPaBMaX, CBS3aHHBIX
C BEII[ECTBaMU U J1a00paTOPHBIM 000pPYIOBaHUEM;

7) oBnaseHue npuéMaMu paboThl ¢ UHPOPMALIUEH XUMHUECKOTO COIEp>KaHUs, MPeICTaBICHHON B
pasHoii ¢popme (B Buje TeKCTa, hopMyi, rpaduKoB, TAOINYHBIX JaHHBIX, cXeM, (oTorpaduii u ap.);
8) co3manue OCHOBBI /ISl (POPMUPOBAHMS MHTEpPECAa K PACIIUPEHUIO U YIIyOIEHUI0 XUMHUYECKUX
3HaHUH W BBIOOpa XMMHUHU Kak NPO(QUIBHOTO TpeaMeTa MpH Iepexo/ie Ha CTYNEeHb CPEIHETrO
(mosHOTO) 00IIIETO 0Opa3oBaHMs, a B TaJbHEHIIIEM U B Ka4eCTBE Cephl CBOCH MPoQeCCHOHATBHON
NesITeNIbHOCTH;



9) dbopmupoBaHue MpeACTaBICHUI O 3HAYEHUM XWMHUYECKOM HAayKH B PEIIEHUU COBPEMEHHBIX
3KOJIOTHYCCKHUX Hp06HeM, B TOM 4YHCJIC B MNPCAOTBPAIICHHU TCXHOTCHHLIX W 3KOJOTMYCCKUX
Karactpod.
BbINyCKHUK HAYYHUTCS:
e  XapaKTepHU30BaTh OCHOBHBIE METO/IbI IO3HAHUS: HAOII0/IEHUE, U3MEPEHUE, SKCIIEPUMEHT;

e OIIMCHIBAThH CBOMCTBA TBépI[BIX, KHUIKUX, 1"83006p33HBIX BE€IICCTB, BBIACIISAA UX
CYIICCTBCHHBIC ITPU3HAKH,

® PacCKpbIBATb CMbICII OCHOBHBIX XUMHWYCCKUX MMOHATHH «aromy,

«MOJIEKYJIa, «XHMHUYCCKHUI DIIEMEHTY, «IPOCTOE BEIIECTBOY, «CI0KHOE
BEILIECTBOY, «BAJIGHTHOCThY, «XUMHUYECKasl PEaKIMs», UCIOJIb3YsI 3HAKOBYIO CUCTEMY
XHUMHH;

e PacKphIBATH CMBICII 3aKOHOB COXPAaHEHUS MacChl BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOM TEOPUH;

e  pasznuyaTh XMMHUYECKHE U (PU3NYECKUE SBICHMUS;

e Ha3bIBATh XMMHUYECKHE DJIEMEHTHI,

e  ONpEAENATh COCTaB BEILECTB 110 UX (popMyJiam;

e OIPEIENATh BAJIGHTHOCTH ATOMA JIEMEHTA B COCUHEHMSIX;

e OIPENENATh TUII XMMUUYECKUX PEaKLINN;

e HAa3bIBAaTh IPU3HAKU U YCJIOBHS NPOTEKaHUS XUMUYECKUX PEAKLUM;

e BbIABJIATH IIPU3HAKH, CBUACTCIILCTBYOIINUEC O IIPOTCKAaHUU XHUMHYCCKOM pC€aKuuu Ipru
BBITIOJIHEHUH XUMHWYCCKOI'O OIIbITA,

e COCTaBJIATH (hOPMYJIBI OMHAPHBIX COSAMHEHUIA;

e  COCTaBJIATH ypaBHEHUS XMMUYECKHUX PEaKIIHIA;

e cobuosaTh IpaBuiia 6e30macHoi paboThl IPH MPOBEIEHUU OIIBITOB;

e TOJb30BATHCS JJAOOPATOPHBIM 00OPYIOBAHUEM U ITOCY/I0M;

e BBIYMCIIATH OTHOCUTENFHYIO MOJIEKYJISIPHYIO M MOJISIPHYEO MacChl BEIIIECTB;

e BBIYMCIIATH MAaCCOBYIO JOJ0 XUMHUECKOTO AJIEMEHTa 10 (hopMyJsie COCTUHEHHUS;

e BBIUUCIIATH KOJMYECTBO, 00BbEM HIIM MacCy BELIECTBA M0 KOJIMYECTBY, 00bEMY, Macce
peareHToB WM IPOAYKTOB PEaKIINH;

e  XapakTepu30BaTh (PU3HUECKHE U XUMUYECKUE CBOWCTBA IPOCTHIX BEIIECTB: KUCI0POIa U
BOZOPOJA;

e MOJIy4yaTbh, COOMPATh KUCIOPOJ U BOJOPOL;

e pacro3HaBaTh ONBITHBIM MTyTEM ra3000pa3Hble BEIIECTBA: KUCIOPO/I, BOAOPOL;

e  packKpnIBaTh CMBICI 3aKOHA ABOTajpo;

e  PaCKpBIBATh CMBICII OHATUH «TEIII0BOM 3 (EKT peakum», «MOISPHBIA 00beM»;

e  XapakTepu3oBaTh (pU3MUYECKHE U XUMUYECKUE CBOMCTBA BOJIBI,

e PaCKpBIBATh CMBICI IOHATHUS «PACTBOPY;

e BBIYHMCIIATH MAaCCOBYIO JIOJIIO PACTBOPEHHOIO BELIECTBA B PACTBOPE;

e IPUTOTOBJIATH PACTBOPHI C ONPEAEIEHHON MAaCCOBOM J0JIEM paCTBOPEHHOIO BELIECTBA,

e HAa3bIBATh COEIMHEHUS U3YUYEHHBIX KJIACCOB HEOPTaHMYECKHUX BEIIECTB;

e  XapakTepu30BaTh (HU3MUECKUE U XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHMYECKUX BEIIECTB: OKCUIOB, KUCIOT, OCHOBAaHUM, COJIEH;

e OIpENEATh NPUHAMIEKHOCTD BEIIECTB K ONIPEJIETIEHHOMY KJIACCY COEIMHEHNUN;

e COCTaBJIATH (OPMYIIBI HEOPIraHUYECKUX COEIMHEHUH N3YUYEHHBIX KIIACCOB;

e IPOBOJUTH OIBITHI, IOATBEPKAAIOIINE XUMUUECKNE CBOMCTBA N3YUEHHBIX KJIACCOB
HEOPraHUYECKUX BELIECTB;

e pacro3HaBaTh ONbBITHBIM ITyTEM PACTBOPBI KUCIIOT U II€JI04Yel 110 U3MEHEHUIO OKPACKU
WH/IMKATOPA;



XapaKTEepU30BaTh B3aUMOCBSI3b MEXY KJIACCaMU HEOPTaHUYECKUX COCAMHECHHUI;
packpsiBaTh cMbici [lepuonnueckoro 3akona . 1. MenneneeBa;

OOBSICHATh (PU3UYECKHUIT CMBICIT aTOMHOTO (TIOPSIIKOBOT0) HOMEpa XUMHUYECKOTO 3JIEMEHTA,
HOMEpOB IpyNibl ¥ iepuojaa B nepuoandeckoit cucreme 1. . Menneneena;

OOBACHATH 3aKOHOMCPHOCTH U3MEHEHHUA CTPOCHHA aTOMOB, CBOMCTB 2JICMEHTOB B npeaciax
MaJibIX MEPHUOAOB U I'NIaBHBIX IMOATPYIIIT;

XapaKTEepU30BaTh XUMHUYECKUE AIEMEHTHI (0T BOJOPOA 10 KAJbIIMsI) HA OCHOBE UX
MOJIOXKEHUS B mepuoandeckoit cucreme /. 1. MenaeneeBa 1 0COOEHHOCTEH CTPOCHHS MX
aTOMOB;

COCTAaBJISITh CXEMbI CTPOCHHS aTOMOB TEPBbIX 20 3JIEMEHTOB MEPUOIUUECKON cucTeMbl /1.
W. Menneneena;

PaCKpBIBATh CMBICIT MIOHATHH: «XUMHUYECKasl CBS3bY», (QICKTPOOTPHUIATEIHHOCTHY;
XapaKTEPU30BaTh 3aBUCUMOCTh (PU3MYECKUX CBOMCTB BEIIECTB OT THUITA KPUCTAILTMICCKOM
PELIETKY;

OTPEIEIATh BUJl XUMHUYECKOM CBSI3M B HEOPTAaHUYECKUX COCTUHEHUSX;

M300pakaTh CXEMBI CTPOSHUS MOJIEKYII BEIIECTB, 00pa30BaHHBIX Pa3HBIMU BUIAMH
XUMHYECKHX CBSI3EiH;

PaCKpbIBATb CMBICJI MOHSITHH «HMOH», «KAaTHOH», «aHHOH),

«IJICKTPOJIUTLI», CHEIJICKTPOIIUTBI?, «QJICKTPOJIUTHYCCKAA AUCCOIUALINA,
«OKHCIIUTCIIb», «CTCIICHb OKUCIICHHUA», KBOCCTAHOBHUTCIIb)), KOKHCICHHUC)),
«BOCCTAHOBJICHHC),

OonpCaACIAThL CTCIICHL OKHUCJICHUA aTOMa 3JICMCHTA B COCAMHCHHH ;
PaCKpbIBATb CMBICI TCOPUU BHGKTPOHHTHQCCKOﬁ AuCCconuanum,
COCTaBJISITh YPABHCHUA 3JICKTpOJ'II/ITI/I‘ICCKOI71 Jucconuanuu KucCJioT, menoqeﬁ, coneﬁ;

OOBSCHATH CYIIHOCTh MPOIECCca AMEKTPOIUTUYECKON TUCCOLUAIIMU U peaKIIUii HOHHOTO
oOMeHa;

COCTaBJIATh IOJIHBIE U COKPAIIEHHbIE HOHHBIE YPAaBHEHUS peaKlnii 0OMEHa;

OTIpeEIATh BO3MOKHOCTD IPOTEKAHUSI peaKiuii HOHHOTO OOMEHa;

MIPUBOJUTH PEAKIUH, IOATBEPKAAIOIINE KAYECTBEHHBIN COCTAB PA3JINYHbIX BEILIECTB;
ONPENEIATh OKACIUTENL U BOCCTAHOBUTEIID;

COCTABJISITh YPAaBHEHHUsI OKMCIIUTEIBHO —BOCCTAHOBUTEIIBHBIX PEAKIUH;

Ha3bIBaTh (PaKTOPBHI, BIUSAIOLIME HA CKOPOCTh XMMUUYECKOMN peaklnu;

KJaccu(UIUpoBaTh XMMUYECKHUE PEAKLUH 110 Pa3IMYHBIM MPU3HAKAM;

XapaKTEepPU30BaTh B3aUMOCBA3b MEXKIY COCTABOM, CTPOCHUEM U CBOMCTBAMU HEMETAILIOB;

MMPOBOAUTL OIIBITHI ITO MMOJTYYCHHIO, CO6I/IpaHI/IIO " U3YUYCHUIO XUMHUYCCKUX CBOICTB
1"330061333HI)IX BCIICCTB: YTJICKUCIIOrO rrada, aMMHaKa,

pacrno3HaBaTh ONBITHBIM ITyTEM ra3000pa3Hble BEUIECTBA: YIJIEKUCIIBIN I'a3 U aMMHUaK;
XapaKTEepPU30BaTh B3aUMOCBS3b MEXIY COCTABOM, CTPOEHUEM U CBOMCTBAMH METAJIJIOB;
Ha3bIBaTh OPTaHUYECKHUE BEIIECTBA MO UX (GopMyJie: MeTaH, 3TaH, STUJIEH, METaHOJ, TaHO,
[JIMLIEPUH, YKCYCHAs! KUCIIOTa, aMUHOYKCYCHAsl KUCJIOTa, CTEAPUHOBAs KUCIIOTA, OJICMHOBAst
KHMCJIOTA, TIIF0KO03a;

OLICHUBATh BIIMSHUE XUMUYECKOIO 3arpsA3HEHUS OKPYKAIOIIEH CPeIbl HA OPraHU3M
YEJI0BEKa;

IpaMOTHO 00paIIaThCs C BELIECTBAMU B MIOBCEITHEBHON KU3HU;

OMPEACIIATE BO3BMOXHOCTD ITPOTCKAHU A pCaKHI/Iﬁ HCKOTOPBIX HpeHCTaBHTCHCﬁ
OpraHn4€CKuUX BEIIECCTB C KUCIOPOJA0OM, BOOOPOJIOM, METAJlLIaMH, OCHOBAaHUSIMH,
raJJorcHaMHu.

Bbll'lyCKHI/lK IMOJYYMT BO3MOKHOCTD HAYYUTHCH:



. 8b108UAMb U NPOBEPAMb IKCNEPUMEHMANLHO 2UNOME3bl 0 XUMUUECKUX C8OUCBAX
gewecms Ha OCHO8e UX COCMaga U CMpoeHus, Ux CNOCOOHOCMU 8CIMYNAMb 8 XUMUYEeCKUe peaKyul,
0 xapakmepe u NPoOYKMax pasiuiHblX XUMUYECKUX PeaKyull,

. Xapaxkmepuzoeams 6eujecmea no coCmasy, CMpOeHuIo U C8OUCMBAM,
VCMAHABIUBAIOM NPUHUHHO-CTIEOCMBEHHbIE CA3U MeHCOY OAHHBIMU XAPAKMEPUCUKAMU
sewecmaa;

° cocmaesiisinib MOJNEKYJIAAPHbLE U NOJIHble UOHHRbLE YPABHEHUS NO COKpaWéHHblM
UOHHbIM YPABHEHUAM,
. npocrHo3upoeanto cnocobHocmos eeujecmed npoA6iAmsb OKUCIUmMe/IbHble UU

B80CCMAHOBUMENbHBIE CBOLICMEA C yuemom cmenenell OKUCIeHUs /1eMEeHMOeE, GXOO}ZWMX 6 eco
cocmas,

. COCMABIAMb YPAGHEHUsL PeaKyull, COOMEEMCMEYIOUUX NOCIe008AMENbHOCHU
npespaujenuti Heop2aHU4ecKUx 6ewecme pasiuiHblX Kiaccos;

. 8b10BUAND U NPOBEPAMb IKCHEPUMEHMATILHO 2UNOMe3blL 0 Pe3Vilbmamax
6030€lCMBUsL PA3TULUHBIX (DAKMOPOE HA U3MEHEHUEe CKOPOCMU XUMUYECKOU PeaKyull,

. UCNONL3068aMb NPUOOPEeMEHHBLE 3HANUSL 0I5 IKOIOSULECKU SPAMOMHO20 NOBCOCHUS 8
OKpYdfcaroueli cpeoe;

. UCNOIb306aMb NPUOOPEeMEHHDLE KNI0Uesble KOMNEeMeHYUU NPU GbINOJIHEHUU

npoexkmoes u yqe6H0-ucmedoeameﬂba<ux 3a0ay4 no U3y4eHUuro cgoﬁcme, cnoco6os NOJIYyYeHusl U
pacno3nasarnus eeuiecms,

. 00bEKMUBHO OYEHUBAMb UHPOPMAYUIO O 8eUeCmEax U XUMUUECKUX NPOYeccax,

. KpUmu4ecku OmHoCUmsCs K NCe80OHAYYHOU UHDopMayuu, HedoOpoco8ecmuoll
peKiame 6 cpedcmaax Maccosoll uHpopmayuu,

. 0CO3HABAMb 3HAUEHUE MEeOPEeMUYECKUX 3HAHUL RO XUMUU Ol NPAKMUYECKOlL
0essmenbHOCMIL Yell06eKd;

. €030arom Mooenu U cxemvl 01 peuleHus: Y4eOHbIX U NO3HABAMENbHbIX 3a0aU;

NOHUMAMb HE0OXO0OUMOCTb COONIO0EHUs NPEONUCAHUL, NPeONaAcAeMblX 8 UHCIPYKYUSIX HO
UCNONB308AHUIO TEKAPCME, CPEOCME ObIMOBOU XUMUU U

Conep:xanue yueOHOro npeamera « XuMmsi»
8 kiace

Paszpnen 1. HauajibHbIe MOHATHA ¥ 3aKOHbI XMMHH.

Tena u BemecTBa. CBOMCTBa BellecTB. DTaJOHHBIE (PU3NYECKHE CBOWCTBA BEIIECTB.
Martepuana u MaTepuagoBeieHue. Pojab XMMUHN B KU3HU COBpeMEHHOTr0 001ecTBa. OTHOIIEHNE
o0111ecTBa K XUMHH.: XeMOPUITUSI U XeMOPOOHs.

Meroap! nuzydenus xumuu. Habmoaenne. DxcnepuMent. MoaenupoBanue. Moaenun
MaTEepHUaJIbHbIE U 3HAKOBBIE NI CUMBOJIbHBIE.

I"azp1. JKunkoctu. TBepaple BemecTBa. B3anmHble mepexoibl MeX1y arperaTHbIMU
COCTOSIHUSIMH BEI[ECTBA: BO3TOHKA (CyOnMMaIus) u aecyoinmanysi, KOHAEH Al s U UCIlapeHue,
KpUCTAJJIN3alus U TIaBJICHHE.

dusnyeckue siBiIeHNA. YUCThIE BEIECTBA U CMECH. | OMOT€HHBIE U TETEPOTr€HHBIE CMECH.
Cwmecu razoo0pasHsbie, Kuakue, TBepasie. CriocoObl pa3iesieHHs CMECEH: eperoHKa Uil
JTUCTUIUISALMS, OTCTauBaHKe, PUIbTPOBaHKE, KPUCTAJUIM3ALUs, BhIIapUBaHUe. XpoMarorpadus.
[Ipumenenue 3TUX criocoO0B B 1a00paTOPHOM NMpaKTUKE, Ha MPOU3BOJICTBE U B OBITY.

XHUMHYECKHUE 3IIEMEHTBI. ATOM U MOJEKYJIbL. [IpocThie U ci10XkHbIe BeniecTBa. AJUIOTpONUsS Ha
npumepe Kuciaopoaa. OCHOBHBIE MOJIOKEHUS aTOMHO-MOJIEKyIsspHOro yueHus. Monsl. Bemectsa
MOJIEKYJISIPHOTO 1 HEMOJIEKYJISIPHOTO CTPOEHHSI.

3HaKkH (CUMBOJIbI) XMMUYECKUX 3J1€MEeHTOB. HpOopMalus, KOTOpyro HECYT 3HAKU XUMHUYECKUX
3JIEMEHTOB. DTUMOJIOT U HA3BaHUM HEKOTOPBIX XxuMuueckux aeMeHToB. [ICX3 J[.M. Menneneena:



KOPOTKOIIEPUOIHBIN U JUTMHHOTIEPHOAHBIN BapuanThl. [leproas! u rpymnmel. ['aBHas u mobouHas
noarpynnsl. OTHOCUTENBbHAS aTOMHAs Macca.

Xumunueckue Gopmynsl. Uaaekcsl u kodgduuneHTs. OTHOCUTENbHAs MOJISKYIISIpHAs Macca.
MaccoBast 10151 XUMHUYECKOT0 3JIEMEHTa B coeAMHeHuu. VIHpopmanus, KOTOpyro HECYT
XUMHYECKHE (DOPMYIIBI.

BanentHocts. CTpykTypHBIE (hOPMYIIBI. XUMHUYECKHE AIIEMEHTHI C TIOCTOSTHHOM U TTePEMEHHOMN
BaJICHTHOCTHI0. BrIBO/ (hopMyIIbl coerrHeHus 1o BajeHTHOCTU. Ompeienenue BaleHTHOCTH
XMMHYECKOI0 3JIeMeHTa 110 Gopmyie BemecTBa. CocTaBleHNE Ha3BaHUI COETUHEHNH, COCTOSIINX
U3 JIBYX XMMHUYECKUX 3JIEMEHTOB, 110 BAJIECHTHOCTHU. 3aKOH MOCTOSIHCTBA COCTAaBA BEILIECTB.

XuMudeckue peakuuu. PeareHTel 1 npoayKThl peakuyu. [Ipu3sHaku XUMHAYECKUX peaKLuil.
VYcnoBus ux NpoTekaHusl ¥ npeKpaiieHus. Peakiuu ropenus. JKk30TepMUUECKHUE U
SHAOTEPMHUUYECKUE PEAKIIUH.

3aKOH COXpaHEHMS MACChl BEIIECTB. XUMHUUECKHE ypaBHEHUs. COCTaBIEHUE XUMHUECKUX
ypaBHeHMH. MIHOpMalLus, KOTOPYIO HECET XUMUYECKOE YPaBHEHHE.

Knaccudukanys XMMHUECKUX peaklUii [0 COCTaBY U YUCIY PEareéHTOB U MPOIYKTOB. THIIBI
XUMUYECKHX peakiuil. Peakiuu coequHenus, pa3inoxenus, oOMeHa, 3amenienus. KaranuzaTops! u
KaTajus.

JlabGopaTropHbie ONBITHI

O3HakoOMIIEHHE C KOJUIEKIINEH Tab0paTOPHOM MOCYABI.

[TpoBepka mpubopa Ui MOTYyYSHHUS Ta30B HA TePMETHYHOCTb.

O3HakoMIIeHHE ¢ MUHEpaJaMU, 00pa3yIOIUMHU TPAHHUT.

[TpuroTtoBieHNE reTepPOreHHON CMECH OPOILKOB CEPHI U JKeJe3a U UX pa3JieleHUE.
B3aumonelicTBue pacTBOpOB XJIOPUJOB U MOJIUJIOB KaJlis C paCTBOPOM HHUTpaTa cepedpa.
[Tony4yenue ruapoxcuna meau(Il) u ero B3aumozeiicTBue ¢ cepHOM KMCIOTOM.
B3aumopeicTBue pacTBopa COIbl ¢ KUCIOTOM.

NGO~ WNE

[IpoBepka 3aKk0HA COXPAHEHHS MACChI BEIIECTB HA MPUMEPE B3aUMOICUCTBUS MIETOUH U
KHUCJIOTHI.

9. IlIposepka 3akOHA COXPaHEHMs] MAacChl BEILECTB Ha MPHMEPE B3aUMOIEHCTBYS MIENOUM U CONTH
xenesa (I11).

10. Pasnoxenue mepokcu/a BOAOPO/Ia ¢ HOMOLIBIO Okcuaa Mapranmna (IV).

11. 3amemmenue xene3oM Meu B METHOM KyHOPOCE.
IMpakTuyeckue padoTbl

1. 3nakomcTBO ¢ MaGopaTopHEIM 060pyROBaHKEM. [IpaBuIa TEXHUKU GE30IIACHOCTH MPH paboTe B
kabuHere xumun. Hexkoropele Buabl padoT.

2. Amuanus noussl (aHanor paboTsl «OUUCTKA MOBAPEHHON COJN»).

Paspnen 2. BaxkHeilume npeacTaBuTe/ M Heoprannyeckux semecrs. KoimmuecrBeHHble
OTHOLICHHS B XUMHUH.

CocraB Bo3ayxa. [lonsiTie 06 00eMHO 1071€ KOMITOHEHTA TPUPOTHON TA30BOM CMECH —
BO3ayXxa. Pacuer 00beMa KOMIIOHEHTA ra30BOil CMECH IO €ro 00beMHOM J051e 1 Ha00OPOT.

Kucnopona. O3on. [Tonyuenne kucinopoaa. CoOupanue u pacro3HaBaHUE KHCIOPO/Ia.
XHUMHUYECKHE CBOWCTBA KMCIOPO1a: B3aUMOJEHCTBUE C METAJIJIaMHU, HEMETAJNIAMU U CJIOKHBIMU
BeuectBamiu. [Ipumenenue kucinopoaa. Kpyropopor kuciopona B mpupoe.

Oxcunpl. OO6pazoBaHMe Ha3BaHUM OKCHIIOB 10 UX Gopmynam. CoctaBieHue GopMyi OKCUIOB
1o Ha3BaHUAM. [IpeacTaBUTENN OKCUIIOB: BOJIA, YIJIEKUCIBINA ra3, HeraleHas n3BeCTb.

Bognopon B npupone. dusnueckre 1 XMMHYECKHE CBOMCTBA BOAOPO/A, €T0 MOJIYYEHNUE U
IIPUMEHEHHE.

Kucnotsl, ux cocras u knaccudukanus. Maruburopst. Tabnuma pacrBopumoctu. ConsiHas 1
CepHasi KMCIIOThI, UX CBOWCTBA U IPUMEHEHHUE.



Conu, ux coctas 1 Ha3BaHus. PacTtBopuMocTs coseil B Boze. [IpencraBurenu conei: XJI0pus
HaTpusi, KapOoHAT HaTpus, hochar KaIbIHs.

ITocrosinnas ABoraapo. Konuuectso Bemectsa. Monbs. MossipHas Macca. KpaTHble equHUIIBI
M3MEPEHMS KOJIMYECTBA BEIIECTBA — MUJIJIMMOJIb U KWJIOMOJIb, MUJLTUMOJISIPHAS. U KWJIOMOJISIPHAS
MacChl BELIECTB.

PacueTsl ¢ nCIIOIB30BAHNEM MOHIATHIN «KOJIUYECTBO BEIIECTBAY, «MOJIIPHAs MACCAY,
«TMOCTOSTHHAsA ABOTAJPO».

3akoH ABoraapo. MomisipHbIi 00beM ra3000pa3HbIX BellecTB. OTHOCUTEIbHAS TUIOTHOCTh
OJIHOI'O ra3a Io Ipyromy.

. Kparnble equHuIBI U3MEPEHUS KOJIMYECTBA BEIIECTBA —MUJUIUMOJISIPHBIA U KUJIOMOJISIPHBIN
00BEMBI Ta30B.

PacueTsl ¢ nCronb30BaHUEM MOHATHM «KOJIMYECTBO BEIIECTBAY», «MOJIIPHAs MACCAY,
«MOJISIPHBIN 00BEM Ta30B», «IUCIO ABOTAIPO.

I'unpocdepa. KpyroBopoT Bojsl B ipupoae. Pu3nvecke U XUMHUYECKHUE CBOMCTBA BOJIBI:
B3aUMOJICVCTBUE C OKCUAAMM.

OcHoBaHus1, UX cocTaB. PacTBOpUMOCTh OCHOBaHUH B BoJiE. MI3MeHeHe OKpacKu
WHJMKATOPOB B LIEN04YHOU cpene. [IpencraBurenu menodein: TuapOKCHIbl HATPUs, Kaaus U
KaJIbLIUS.

PactBopurens u pacrBopeHHoe BeniectBo. PactBopsl. PactBopenue. ['uaparsl. MaccoBas
J10JI1 paCTBOPEHHOTO BElleCcTBa. PacueTsl, CBA3aHHBIE C UCIIOJIb30BAHUEM MOHIATHIN»MACCOBASI 101
PacTBOPEHHOIO BEIIECTBAY.

JlabGopaTropHble ONBITHI

[TomyTHEHUME M3BECTKOBOM BOJIBI ITPU MPOIYCKAHUH YTIEKUCIIOrO ra3a.
[Tonyyenue BoAOpO1a B3aUMOACICTBUEM LIMHKA U COJISTHOM KUCIIOTBHI.
Pacno3HaBaHue KMCIIOT MUHANKATOPAMH.

N3menenne okpacku HHIMKATOPOB B LICJIIOYHOU Ccpeie.

abkrwdE

O3HakoOMJIEHHE € IIpernapaTaMy JOMAIIHEH WK MIKOJbHON alTeYKH — pacTBOpaMu
IIEPOKCHJIA BOJIOPOAA, CHUPTOBOM HACTOMKYU MOJa ¥ HAIIATBIPHOTO CIIHMPTA.
IIpakTnyeckune padoTnl

1. Tlonyuenue, cobrpaHue U pacrio3HaBaHUE KHCIOPOA.

2. Tlomydenue, coOupaHue U pacro3HaBaHUE BOJOPOA.

3. IlpuroToBieHne pacTBOPOB COJIEH ¢ X 3aJaHHONW MacCOBOMU J0JIEH.

Pa3nen 3. OcHOBHBIE KJIACCHI HEOPTAHUYECKHUX COeTUHEHM.

O60061eHne cBeieHni 00 OKCHAaX, UX KIacCH(pUKAIUU, Ha3BaHUSIX U cBOMcTBax. CrocoObl
MOJTYYEHUST OKCHIOB.

OcHoBanusl, UX KinaccuuKaims, Ha3BaHUs U CBOICTBa. B3anmoielicTBrE ¢ KUCIOTaMH,
KHUCJIOTHBIMHU OKCHIAMU U COJISIMU. Pa3okeHne HepacTBOPUMBIX OCHOBaHMM. CTIOCOOBI MOTyYeHUS
OCHOBAaHHI.

Kucnotsl, ux knaccudukanus u Ha3Banusa. OO0IIMe XUMHIECKUE CBOMCTBA KUCIIOT.
B3auMopeiicTBre KUCIIOT ¢ METAINIaMU. DJIEKTPOXUMHUYECKUN Psijl HAPSHKEHUM METaIOB.
B3anMozeiicTBre KHCIIOT C OKCHAAMHU METAILTOB. B3anMoieiicTBHE KUCTIOT C OCHOBAHUSMH —
peakius HelTpanu3auu. BzaumoeiicTBue KucioT ¢ consimu. [Tomydenne 6€CKUCIOPOAHBIX U
KHCJIOPOJICOACPIKAITUX KUCIIOT.

Conu, ux knaccudukanus U CBocTBa. B3anmoseiicTBue coneii ¢ MeTaiaamMu, 0COOEHHOCTH
ATUX peakiui. BzanmoiencTBre coneu ¢ CONsIMU.

['eneTnueckue psabl MeTauia U HeMeTaula. [ eHeTnyeckas CBsi3b MEXK]y KjaccaMu
HEOPTraHUYECKHUX BEIIECTB.

JlabopaTopHbIe ONbITHI

1. B3auMopeiicTBre OKCHAa KaIbIHUA C BOIOM.

2. IlomyTHEHHE N3BECTKOBON BOJIBI.



3. Peakuus HefiTpanu3zanuu.

4. Tlonyuenue ruapokcuaamenu(Il) u ero B3aumMoeicTBUE C KUCIOTOM.
5. Paznoxxenune runpokcuga meau(Il) npu nHarpeBanuu.
6. B3anMmoelcTBHE KHCIOT ¢ METaJIJIaMH.

7. B3anMOJeHCTBUE KUCIIOT C COJIIMHU.

8 O3HaxkoMIIEHME C KOJUIEKIIMEH COJIEH.

9. Bzaumogeiicteue cynbdara meau(Il) c xenezom.

10. B3aumMoeiicTBHE COJIEH C COJISIMU.

11. I'enetnueckas cBsA3b HAa IPUMEPE COCTUHEHUM METH.
IIpakTuyeckue padoThl

1. Pemenue 3kcriepuMEHTANBHBIX 33124

Paznea 4. [lepuoagnueckuii 3axon u [lepuoauveckas cucrema xumuueckux 3jaemenTon . U.
MeHaesneeBa U CTPOEHHE ATOMA.

EcrecTBeHHBIE CeMENCTBA XUMUUYECKHUX 3JIEMEHTOB: I1IEJIOUHbIE U IEIOYHO3EMENbHBIE
METaJIJIBI, TAJIOTEHBI, HHEPTHBIC ra3bl. AM(OTEPHOCTh. AM(OTEPHBIE OKCH/IBI U THIPOKCHUIBI.
KommiekcHbie conu.

Otkpsitue .. Menneneessim I13 u cozganue um ICXD.

AToOMBI Kak (popma CyIIecTBOBaHUSI XUMUYECKUX 371eMEeHTOB. OCHOBHBIE CBEJICHUSI O CTPOSHUU
aToOMOB. Jloka3zareiapCcTBa CIOKHOCTH cTpoeHus aToMoB. OnbITel Pesepdopaa. [Tnanerapuas
MOJEJIb CTPOCHUS] aTOMOB.

CocraB aTOMHBIX sJIep: TPOTOHBI, HEUTPOHBI. OTHOCUTENIbHAS aTOMHAs Macca. B3auMocBs3b
MOHATUN «IIPOTOHY, KHEUTPOH», «KOTHOCUTEIbHAS AaTOMHAsI Maccay.

Mukpomup. DnekTpoHsl. CTpoeHHUE JIEKTPOHHBIX YPOBHEM aTOMOB XUMUYECKUX AJIEMEHTOB

NoNe 1-20. [1onsiTHEe 0 3aBEpUIEHHOM 3JIEKTPOHHOM YpPOBHE.

N3otonsl. ®usnueckuii cmbica cuMBoauky [lepuoanueckoit cucreMbl. CoBpeMeHHast
dbopmynuposka [13. I3MeHeHus: CBOICTB 2JIEMEHTOB B MIEPUOAAX U TPYIIaX, KaK (GyHKIIHSI
CTPOEHHUSI STIEKTPOHHBIX 000JI0YEK aTOMOB.

XapakTepucTUKa 3JIEMEHTa-MeTasula U AJIeMeHTa-HeMeTaia 1o ux nojioxenuto B [ICXD JI.1.
Meneneesa.

JlaGopaTopHbIe ONBITHI.
[Tonyuenne ampoTepHOro r’UAPOKCUAA U UCCIIEJIOBAHUE €TI0 CBOMCTB.

Pa3znen 5. Xumunueckas cBsizb. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIEC PEAKIHH.

WNonnas xumuyeckasi cBsizb. MloHbl, 00pa30BaHHbIE aTOMaMH METAJNIOB U HEMETAUIOB. CxeMbl
o0pa3oBaHMs HOHHOM CBSA3M 7151 OMHAPHBIX cOeMHEHUN. IOHHBIE KpUCTANTUYEeCKHE PEMIETKH U
(u3nueckre CBOMCTBA BEIIECTB C 3TUM THIOM peeTku. [lonarue o popmynbHON eauHuLE
BEILIECTBA.

KoBasienTHast XumHuueckas CBsI3b. JJIEKTPOHHBIC U CTPYKTYpHBIE popmyibl. KoBasieHTHAst
HernoJsipHas cBsi3b. CxemMbl 00pa30BaHMs KOBAJIIGHTHOM CBSI3U /711 OMHAPHBIX COSAMHEHUN.
MonekynsapHbIle 1 aTOMHbIE KPUCTAJUTMYECKHUE PEIIETKH, U CBOMCTBA BEIIECTB C 3TUM THUIIOM
pELIETOK.

DIEeKTPOOTPULIATENBHOCTD. Py antekTpooTprunarensHocTy. KoBaneHTHas nmossipHas
XUMHYECcKast CBI3b. CXeMbl 00pa30BaHUs KOBAJIEHTHOW MOJISIPHON CBSI3H JIsl OWHAPHBIX
COEeIMHEHUI. MOJEKYJISIpHBIE M aTOMHBIE KPUCTAJUIMYECKUE PEIIETKH, CBOMCTBA BEIIECTB C 3TUM
THUIIOM PELIETOK.

Meramueckass XMMHUYECKasl CBA3b M METaJUIMYecKasi KpucTajuinueckas pemerka. CBoiicTBa
BEILIECTB C 3TUM TUIIOM PelIeTOK. EquHas npupoaa XuMAYECKUX CBI3EH.

Crenenb okucieHus. CpaBHEHUE CTEIIEHEN OKUCIICHHS U BAJICHTHOCTH. [IpaBuia pacuera
CTETICHH OKUCJICHHUS 110 PopMyIaM XUMUYECKUX COCTUHEHUH.

OKHCIIUTENBHO-BOCCTAHOBUTENbHBIE peakny. ONpeesieHne CTENeHEeN OKUCICHUS IS
3JIEMEHTOB, 00Pa3yIOIINX BEIIECTBA PA3HBIX KJIACCOB. Peakiiy HOHHOTO 0OMEHAa U OKHCIUTEIBHO-



BOCCTaHOBUTENbHBIE peakiuu. CocTaBiIeHUE YPAaBHEHHUM OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxkuuii METOJJ0M AJIEKTPOHHOTO OaliaHca.
JlaGopaTopHbIe ONBITHI
N3roroBneHune Moienu, WILTIOCTPUPYIOIIEH CBOMCTBA METAITIMYECKOM CBA3U
9 knacc
Pa3zgea 1. [loBTOpeHue u 06001eHne cBeleHUI MO Kypcey 8 kiacca

bunapusie coequnenusi. OKcuapl cojeodpasymomue U HecojeoOpasyomue. [ uapokcuab:
OCHOBaHUsl, aMpoTepHbIe, KUCIOThL. CpeiHre, KUCible, OCHOBHBIE COJIH.

O060011eHne CBEACHU 0 XUMHUECKUX peakiusix. Kiaccuukanmst XMAMHUECKUX PeaKIHii 1Mo
Pa3IMYHBIM OCHOBAHUSIM: COCTABY M YHMCIY PEarupyIOLIUX U 00pa3yIoUIXcs BEUIECTB, TEIIOBOMY
3¢dekTy, HampaBICHUWIO, W3MEHEHUIO CTEMEHEH OKUCICHHS JJIEMEHTOB, O00pa3yroIIMX
pearupyromue BenecTna, (hase, UCIOJIb30BAHUIO KaTalu3aTopa.

[lonsaTe 0 CKOpOCTH XUMHUYECKOW peakuuu. @DakTopbl, BIUAIOIME HAa CKOPOCTh
XUMHUYECKUX peaklUui: MpUpoJa pearupyrolux BelIECTB, WX KOHIEHTpalus, TeMIleparypa,
II0LIa/1b CONPUKOCHOBEHM S, HalMuue KatanuzaTopa. Karamus.

JlabGopaTropHblie ONBITHI

BzaumopeiicTBue aMMHuaka v XJ0poBOAOPOAA.

Peakuus HeliTpanuzanuu.

Habmronenue temnoBoro 3¢ dexra peakiiuu HeUTpanu3aiim.
B3aumoneiictBue cepHoit kuciaotsl ¢ okcugom menu (I1).
Paznoxxenue nepokcua BOJOpOIa ¢ MOMOIIBIO KaTanasbl KapTodens

3aBUCHUMOCTb CKOPOCTH XMMHUYECKON PEAKIIUH OT IPUPOJIbl PEArupyIOLINX BEIECTB HA
pUMepe B3aMOJICHCTBHS PacTBOPOB THOCYIIb(haTa HaTpUs U XJIopuaa 6apusi, THOCyIb(haTa HaTpUs
U COJITHOM KHCJIOTBI.

R

7. 3aBHCHMOCTB CKOPOCTH XMMHYECKON PEAKIMK OT MPHPOILI METAIIOB PH UX B3aUMOJIEHCTBUH
C COJISHOU KHUCJIOTOH.

8. 3aBUCHMOCTD CKOpPOCTH XHUMHUYECKOU peaknuuu OT NpUPOJAbl KUCIIOT ITPU B3aUMOJEUCTBUH UX C
KEIIC30M.

9. 3aBHCHMOCTD CKOpPOCTH XHUMHUYECKOU peaKknuuu OT TEMIICPATypPhI.
10 3aBHCHMOCTD CKOpPOCTH XHUMHUYECKOU pCaKkuuu OT KOHICHTpAalluu.

11. 3aBucHMOCTH CKOPOCTH XUMHYECKOM PEAKIIMHU OT ILIOMIAAM CONPUKOCHOBEHHS PEArUPYIOIIHX
BEIIECTB.

12 3aBUCHMOCTD CKOpPOCTH XHUMHUYECKOU pCaKknuu OT KaTajin3aTopa.

Pa3nes 2. XumMnyeckne peakiiuu B pacTBOpax 3J1eKTPOJIUTOB

[TonsiTue 00 HSIEKTPOJIUTHUECKON TUCCOLUMALUU. DIEKTPOJUTHl M HEIIEKTPOJIUTHI.
MexaHu3M  OUCCOLMAIMM  JIEKTPOJUTOB C  pa3IUYHBIM  XapakrepoM cBs3u. CTeneHb
AIEKTPOIUTHYECKOMN aucconnanuu. CUIbHBIC U CI1a0bIe DIEKTPOTUTHI.

OCHOBHBIE TMOJIOKEHUSI TEOPUU IIEKTPOTUTHUYECKON auccouunanuu. Kiaccudukaims noHOB
u ux cBoicTBa. KuCIOTBI, OCHOBaHMS M COJMM Kak 3ekTponuthl. MX knaccuduxamus u
JUCCOLIAIUS.

OO01re XMMHYECKHe CBOMCTBA KUCIIOT: U3MEHEHUE OKPAaCKU UHJMKATOPOB, B3aUMO/IEHCTBHE
C MeTaJulaMH, OKCUJIaMU U TUIPOKCHIAMHU METAJUIOB U COISIMU. MOJIEKYIISIpHBIE U HOHHBIE (TIOTHbIE
U COKpalIEHHbIE) YPAaBHEHUS peaklni.
XHMMHWUYECKUN CMBICII COKpALIEHHBIX YPAaBHEHUW. YCJIOBUSA IMPOTEKAaHUA pEaKUUil MExXIy
ANEKTPOIIUTAMU J0 KOHIA. Ps/1 akTHBHOCTH METaJIOB.

OO0mme XMMUYECKHE CBOMCTBA IIeIOueil: B3aMMOJEHCTBHE C KUCIOTaMH, OKCHIaMHU
HEeMeTauioB, coisiMu.  OOmmMe  XMMHUYECKHE  CBOMCTBA  HEPACTBOPUMBIX  OCHOBAHHWMA:
B3aUMOJIEICTBUE C KMCIOTAMH, PA3JI0KEHHUE ITPU HArPEBAHUH.



OO01mure XUMUYECKHE CBOMCTBA CPETHUX COJICH: B3aMMOACHCTBHE C KUCIOTaMH, IIEI0YaMU,
COJIIMM U MeTaJlllaMu. B3aumoielicTBUE KUCIBIX COJIEH CO IIETIOYaMH.

['maponu3, kKak OOMEHHOE B3aMMOJACHCTBHE COJIed ¢ BOAOH. ['MAponm3 coim CHUIBHOTO
OCHOBaHUS U €1a00i KUCIOThL. ['Maponu3 conu cinaboro ocHOBaHUS U CHIIbHON KucioTel. [llkana
pH.

CBolicTBa KHUCJIOT, OCHOBAHMH, OKCHUJIOB M COJIEH B CBETE€ TEOPHUH DJICKTPOJUTHUECCKON
JTUCCOIMAIIMY U OKUCIIUTENIbHO —BOCCTAHOBUTEIIHBIX PEAKIUH.

JlaGopaTopHble ONBITHI.
Jucconuanus cnadblx 3JEKTPOIUTOB HA PUMEpE YKCYCHON KUCIIOTHI.
N3menenue okpacku UHIMKATOPOB B KUCIOTHOM cpejie.
Peakuus HeliTpanuzanuu pacTBopa HIENOYHU Pa3IMYHBIMU KHCIOTaMU.
[Tonyuyenue ruapoxcugom meau(Il) u ero B3auMoAeiicTBUE C pa3IMUYHBIMU KHCIOTAMHU.
B3aumopeiicTBrue cuiabHbIX KUCIOT ¢ okcuaoMm meau(Il).
B3anmopeiicTBre KUCIOT ¢ METAJTIAMH.
KauecTBeHHas peakuusi Ha KapOOHAT-HOH.
[Tonyuyenue cTyiHS KPEMHUEBON KHCIIOTHI.
KauecTBeHHas peakuus Ha XJIOPUA-UIH CYIb(aT-HOHBI
0. 3MeHeHne OKpacK HHIUKATOPOB B IIEJIOYHON Cpelie.
1. B3aumogeiicTBre miesoueii ¢ yriIeKUCIbIM ra30M.
12. KagecTBeHHas peakiusi Ha KATHOH aMMOHWUSI.
13. lMonyuenue ruapoxcuaom menu (I1) u ero paznoxenue.
14. BzaumoelicTBre KapOOHATOB C KUCIOTaMHU.
15. IMonyuenue ruapoxcuaa xenesza(lll).
16. B3aumoneiicTBue xenes3a ¢ pactBopoM cyibdara mean(Il)
IIpakTuyeckue padoTbl
9 CsoiicTBa KHCJIIOT, OCHOBaHHﬁ, OKCHJO0B H coJieil B CBETE TCOpUHN 3J'IeKTp0J'IHTPI‘IeCKOﬁ JucCCconralun
1 OKHCJIMTEIILHO-BOCCTAHOBUTCIIBHBIX PEAKIIUN

RRoOoo~NoOR~wNE

Pa3nes 3. HemeTa/ibl M MX cOeIMHEHUS

CrpoeHre aroMOB HEMETAUIOB M UX mojoxeHue B Ilepuommyeckoin cucreme. Psn
aneKkTpooTpulareabHocTd. Kpucramnmdyeckue pemérku HEMETaUIOB — IPOCTHIX BEIIECTB.
Annorponus u e€ npuunHbl. Pusnyeckue cBoicTBa HemeTasioB. OOIIKMe XUMHUECKUE CBOMCTBA
HEMETAJUIOB:

OKHCJINTEIbHBIE U BOCCTAHOBUTEIIBHBIE.

['ajiorensl, CTpOe€HHE WX aTOMOB M MOJEKyJl. PU3MYECKMEe U XHMHYECKHE CBOMCTBA
raJIOreHOB. 3aKOHOMEPHOCTH M3MEHEHMS CBOMCTB TaJlOr€HOB B 3aBUCUMOCTH OT UX IOJIOXKEHHS B
[Tepuonnueckoii cucteme. HaxosklieHue rajoreHoB B TPUPOJE U HX TOJyUYCHHE. 3HAYEHUE H
IIPUMEHEHHE TaJIOT€HOB.

["amoreHOBOOPO/BI M COOTBETCTBYIOLIME MM  KHCIOTHI:  IIJIABUKOBAs,  COJISIHAs,
OpOMOBOJIOPO/IHASL, HOO0BOAOPOAHAs. ['anorenupl. KauecTBeHHbIE peaklMy HA TaJOTeHU/I-HOHBI.
[IpumeneHue coeTMHEHUH rajJoreHoB U UX OMOJIOTHYecKast poJib.

OOmast xapakrepuctuka sjeMeHToB VIA-rpynmel. Cepa B mnpupoge U e€ MOTydeHHE.
AnnoTponHblie MOIM(UKALIUU CEPbI U UX CBOMCTBAa. XMMHUECKHE CBOMCTBA CEphl U €€ MpUMEHEHHE.

CepoBOJIOpOJI: CTPOEHUE MOJIEKYNbI, (DU3MUECKHe M XMMHUYECKHe CB HCTBa, MOJy4YeHHE U
3Hauenne. CepoBogopoanas kuciota. Cynbduapl U ux 3HaueHue. JIroMmuHOPOPHI.

Oxcun cepri(1V), cepaucras kucnora, cyabpuThl. KauecTBeHHas peakuus Ha Cyab(UT-HOH.

Oxkcun cepwi( VI), cepnas kucnota, cynbdarel. Kpucrammoruaparsl. KauecTBeHHas peakiust Ha
Cynb(aT-uoH.

CepnHast kuciota — CHIBHBIM 3nekTponuT. CBoilcTBa pa30aBIeHHON CEpHOW KHCIOTHI, Kak
TUIMYHON KHCJIOTHI: B3aMMOJIEHCTBHE C METalIaMH, OCHOBHBIMH M aM(OTEpHBIMH OKCHIaMH,
OCHOBAHHUSAMH M aM(OTEPHBIMH I'MJIPOKCUAAMH, coyisiMu. KauecTBeHHas peakius Ha Cylb(aT-uoH.



OOmast XapakTepuUCTHKa HJIEMEHTOB VA-Tpynmbl. A30T, CTPOCHHE aTroMa M MOJICKYJIBI.
dusnuecKkue 1 XMUMHUYECKUE CBOMCTBA U PUMEHEHHUE a30Ta. A30T B IPUPOJIE U €ro OUoJIoruyeckas
pOJIb.

AMMMaK, CTpOEGHHE MOJIEKYJbl M (u3nueckue cBoicTBa. AMMHAauHas BOJQ,, HAIIATBIPHBIN
CIUPT, TUApAaT amMmHuaka. /JOHOPHO —aKLENTOpPHbIM MEXaHU3M O0pa3oBaHMs KaTMOHA aAMMOHUS.
BoccranoBurensHble cBoiicTBa ammuaka. Conm amMMoHMA M uX npuMeHeHue. KauecTBeHHas
peaxius Ha KAaTUOH aMMOHHSI.

Oxcuzpl a30Ta: HecoJaeoOpa3ylolue U KUCIOTHbIE. A30THCTasi KUCIOTa U HUTPUTHL. A30THas
KHMCJIOTA, €€ IoJydyeHne U cBorcTsa. Hurparsl.

®dochop, crpoenue aroma u ammorponus. PDochuasl. Dochun. Oxcun dochopa(V) u
oprodochopuas kucnora. Docharer. Dochopubie ynodperus. MHCEKTUIIHIBI.

OOmast xapakTepucTika 371eMeHToB IV A-rpynnbl: 0COOEHHOCTH CTPOEHHs aTOMOB, IPOCTBIX
BEILIECTB U COCIMHEHHUM B 3aBUCUMOCTH OT IIOJIOKEHHs 3JIEMEHTOB B llepuonnueckoil cucreme.
VYraepon. AmnorponHsie MoaupuKanum: anmas, rpadgut. AMopdHBIi yriepos u ero copra: caxa,
aKTUBUPOBAHHBIA yrojb. AJcopOIus. XUMHUECKHe CBoOicTBa yriepoaa. Kokcoxmmuyeckoe
IIPOU3BOJICTBO U ero npoaykius. KapOumpl.

Oxkcun yraepona(ll): crpoenue mMosexysnsl, moiaydeHue u ero cBoiictBa. Oxcun yriepona(lV):
CTPOCHHME MOJIEKYJIbI, IIOJyYEHUE U €ro CBOMCTBA. YToJbpHas KUCJI0Ta. COMM YrOJIBHON KHCIIOTHI:
KapOOHaThl U THIpoKapOoHaThl. TeXHUYeCcKas ¥ MUILEBask COJa.

Heopranuueckne ¥ OpraHMYECKHE BELECTBA. YTIJIEBOAOPOAbl. XHMMHYEC KO € CTPOCHHE
OpPraHMYECKUX BEILECTB, KaK MOPSI0K COEAUHEHHSI aTOMOB B MOJIEKYJIE 110 BaJIEHTHOCTH.

Meran, 3TaH, Kak MNpEACIbHBIE YIJIEBOJOPOIABl. OJTWIEH M aUETWIEH, KaK HeIpeleabHbIe
(HeHachIILIEHHbIE)  YIIIeBOAOPOAbl. l'opeHue yriaeBomoponoB. KadecTBeHHblE peakUuu Ha
HENpeIeIbHbIE COCIUHEHMS.

DTUJIOBBIN CIIUPT, €ro MOJIyYeHUE, TPUMEHEHNEe U (PU3HoIorndeckoe aeiicTBrue. TpExaToOMHbBIN
cnupT rauuepruH. KauecTBeHHas peakiysi HA MHOTOAaTOMHBIE CIIMPTHL. YKCyCHas — MPEACTABUTEID
KJ1acca KapOOHOBBIX KHCIIOT.

Kpemuuii, crpoenne ero atoma u cBoiicrsa. Kpemuuit B npupone. Cunnuuasl U cunad. OKcun
kpemHuus(1V). KpemHueas kucinora u e€ conu.

IIponsBonacTBo crekna M LeMmeHTa. [Ipoaykuusi CHIMKAaTHOW NIPOMBIIUIEHHOCTH: ONTHYECKOE
BOJIOKHO, KepaMuKa, hapdop, pasHc. OnrTryeckoe BOIOKHO.
Hemeranis! B npupoze. @pakiimoHHas MeperoHKa *HUJIKOTro Bo3lyxa Kak Cloco0 MoIydeHust
KHCIIOpOo/ia, a30Ta, aproua. [Tomyuenue gpocdopa, kpeMHus, Xjaopa, 1oaa. DIEKTPOIU3 PaCTBOPOB.
[TosrydyeHne cepHON KHMCIOTBI: CBIPBE, XUMU3M, TEXHOJOTMYECKasi CXEMa, METOJ KHUIISIIEro
CJI0Sl, IPUHLIMIIBI TEIJIOOOMEHa, MPOTUBOTOKA M HUpKyasuuu. Oneym. IlpomsBoncTtBo ammuaka:
CBIPBE, XUMU3M, TEXHOJIIOTHUECKAS CXEMA.
JlaGopaTopHble ONBITHI
PacriozHaBaHue ragoreHu-1oHoB.
KauecTBeHHbIE peakliK Ha CyIb(haT-HOHBI.
KauecTBeHHas peakuysi Ha KAaTHOH aMMOHMUSI.
XUMHYECKUE CBOMCTBA a30THOM KUCIIOTHI, KaK JEKTPOJIUTA.
KauectBennble peakiiuu Ha ¢pochar-noH.
ITomy4yenue u CBOMCTBAyTrOJIbHOMKHUCIIOTHI.
KauectBenHast peakiiyst Ha KapOOHAT-HOH.
. IlponyckaHue yriekucioro ra3a yepes3 pacTBOp CHIIMKaTa HaTpHsl.
IIpakTnyeckune padoTsl
1. M3yueHue cBONCTB COJSHOM KUCIIOTHI.
2. W3ydeHue cBOICTB CEPHOI KHCIOTHI.
3. TlomydeHue aMMHuaKa v U3y4eHHUE €TO CBOWCTB.
4. TlonydeHune yrieKUCIIOro ra3a U U3y4eHHUe ero CBOMCTB.

ONoGaRwWNE

Pa3zgen 4. MeTaJsIbI M UX COeIUHEHU ST



ITonoxenue wmerasmoB B Ilepuomnueckoi cucreMe XHMHMUYECKUX JJIEMEHTOB 1. M.
MenpeneeBa, CTpOCHME HMX aTOMOB M KpHUCTaLIOB. Meraimueckas CBS3b M METAJUIMYECKas
KpUcCTaJlIMueckasi peméTka. PU3nyeckue CBOICTBA METAJUIOB: 3JIEKTPO- M TEIUIONPOBOJHOCTD,
OTpa’karolas CrloCOOHOCTh, MIACTUYHOCTb. CIulaBbl YEPHBIE U LIBETHBIE.

MeTtanapl Kak BOCCTAHOBHUTENU. OJEKTPOXMMHUYECKMH psAll HanpsokeHuil. B3aumonelictBue
METAJIJIOB C HEMETAJLIAMH, OKCHJIaMH, KUCIIOTAMHU, COJIIMU. AJIFOMUHOTEPMHS.

CrtpoeHrie aTOMOB U MPOCTHIX BELIECTB IIEIOYHBIX METAIOB. 3aBUCUMOCTh (PH3HMUECKUX U
XMMHMUYECKHUX CBOMCTB ILEIOYHBIX METAJUIOB OT 3apsiioB sAep UX aTOMOB. OKCHIBI U TUAPOKCUIBI
LIEJIOYHBIX METAJUIOB, UX IIOJy4YEHHE, CBOICTBa, NpUMEHEHHE. BakHelne coiu LIEI0YHbIX
METaJIJIOB, UX 3HAYCHUE B )KMBOW U HEXKMBOU IIPUPOJIE U B )KU3HU YEIIOBEKA.

CrpoeHre aToMOB U IPOCTHIX BEIIECTB IIEIOYHO3EMENIBHBIX METAJUIOB. 3aBUCUMOCTH
(bU3NYECKUX U XUMHUYECKUX CBOMCTB ILEIOYHO3EMENbHBIX 15eTalio B OT 3apsJioB sAJep UX aTOMOB.
Oxcupl ¥ THAPOKCUIBI 11IET0YHO3EMENBHBIX METAJIOB, UX IOJy4YE€HUE, CBOWCTBA U IIPUMEHEHUE.
Baxkneimme conu mWENOYHO — 36MENIBHBIX METAJIJIOB, UX 3HAUEHUE B NIPUPOJAE U JKU3HU YEIIOBEKA.
Kap6oHnaTe! 1 ruipokapOOHaThl KaJlbLK.

JXKéctkocTh BOJIBI: BpeMeHHas U ocTossHHas. CrocoObl yCTpaHEeHUs: BpEMEHHOM KECTKOCTH.
CriocoObl  ycTpaHeHUsi MOCTOSHHOM >k€cTkocTH. MonuTel. CoequHEeHMs] allOMUHUSI B IIPUPOJIE.
Xumuueckue CcBoHcTBa amtoMUHUS. OCOOEHHOCTM OKCHJA M THJIPOKCHAA ATIOMHUHMS Kak
aM(pOTEepHBIX COeAMHCHMIA. BaxxHeimme comu amoMunaus (XJI0pU, cyiabdar).

OcobeHHocTH cTpoeHMsI aToma skenesa. JKene3o B mpupone. Baxueilmue pyasl xenesa.
Oxcuabl u ruapokcust xene3a(ll) u sxeneza(lll). Comm xeneza(ll) u xeneza(lll). O6Hapyxenue
MOHOB KaTHOHOB JKeJle3a B pacTBOpE. 3HAYEHHUE COCIMHEHUN JKee3a.

Koppo3ust xummnueckas 1 3J1eKTpoXUMUYecKasi. 3aliiuTa METauIoB OT KOppo3uu. MeTtasuibl B
npupojie: B cBOOOJHOM BUjE U B BUJe coenuHeHU. [lonstue o meramtypruu. YépHas u 1BeTHas
Metairyprus. [lupomerannyprus, ruipoMeTauIyprus, 3JaeKTpoMeTatyprus. JloMeHHbIl nporiecc.
IlepepaboTka 4yryHa B cTaljlb. DJIEKTPOJIU3 PACILIaBOB.

JlaGopaTopHble ONBITHI
1. BsaumogeiicTBue xene3a ¢ pactBopoM cynbdara meau(Il).
2. Tlomy4yeHne M3BECTKOBOM BOBI M OTIBITHI C HEH.
3. Tlomyuenue ruapoxcuaos xeneza(Il) u (III).
4. KadecTBeHHbIE peaKlIMM HAa KATHOHBI JKeJIe3a.
IIpakTnyeckune padorTsl
1. TlomydeHwue >keCTKOM BOJIBI M CIIOCOOBI €€ yCTpaHEHHS.
2. PemeHne 3kcriepMMEHTAIBHBIX 3a/1a4 [0 TeMe «MeTalbly.

Paznen 5. Xumusi U oKpy:kamomas cpeaa

Crpoenue 3eMiu: sapo, MaHTHUs, 3€MHasl KOopa, UX XUMHUYecKui coctaB. JIutocdepa u eé
XUMHUECKHH cocTaB. MuHnepanbl. Pyasl. Ocanounsle noponbl. IlonesHblie  HcKomaeMsle.
XuMmudeckuit coctaB rupochepsl. XUMHUUECKHH cOCTaB aTMOCHEPHI.
VICTOYHMKM XUMHYECKOTo 3arpsi3HEHHMsI OKpyxkaromed cpeasl. [7o0anbHble 3KOJIOTHYECKHE
MpoOJIeMbl  YeJoBEYeCTBa: MMAapHUKOBBIA JPQEKT, KHUCIOTHBbIE JIOKIU, O30HOBBIE JIBIPHI.
MesxyHapoIHOE COTPYAHUYECTBO B OOJACTH OXpaHbl OKPY)KAIOLIEH Cpeiasl OT XUMHUYECKOTO
3arpsA3HeHus. «3en€Has XUMUs.

Paspnen 6. O00011eHre 3HAHMI 110 XMMHUH 32 KYPC OCHOBHOI 11K0JIbl. [loaroroska k
OCHOBHOMY rocy1apCTBEHHOMY 3K3aMeHY
CtpoeHue aToMa B COOTBETCTBUU C TIOJIOKEHUEM XUMUYeCcKoro ajemMenTa B [leproanueckoit
cucreme. CTpoeHHE BEIECTBA: XMMUYECKAs CBSI3b M KPUCTAUIMYECKUE PEIIETKH. 3aBHCHUMOCTh
CBOMCTB 0Opa30BAHHBIX 3JIEMEHTAMHU IPOCTBHIX BELIECTB (METAJUIOB, HEMETAJUIOB, OJAropoJHBIX



ra3oB) OT IIOJIOKEHHUsI 3JeMeHTOB B llepmomnueckoil cucreme. TUMOIOrMsS HEOPraHMYECKUX
BELIECTB, JEJICHUE UX Ha Kilacchl ¥ rpynnsl. [Ipencrasurenu.

[Ipu3Hakyu U yciaoBHUS NPOTEKAHUS XMMMYECKUX pEaKUUi. THUIIONIOrusS XUMUYECKHX PEaKkUUi II0
pa3NUYHBIM  OCHOBaHUAM. Peaknuu HOHHOro o6MeHa. OKHUCIUTENbHO-BOCCTAHOBUTEIbHbBIE

peaxkuuu.
XUMUYECKHE  CBOMCTBa  MPOCTHIX  BEIIECTB.  XapaKTEpHbIE  XHUMHUYECKHE  CBOMCTBA
CONEOOPa3yIUX  OKCHUIOB,  THUAPOKCHIOB  (OCHOBaHWH, KHUCIOT ©  aMQpOTEPHBIX

THAPOKCHJIOB), COJICH.

TemaTHyeckoe IIAHMPOBAHUE Y4eOHOT0 NpeaMeTa « XUMHS»

8 kiacc
No Paznen KoauuecTBo 4acoB
HauvanpHple MOHATHA U 3aKOHBI XMMUM. 20
2 Baxwueiine npeacTaBUTENN HEOPTAHUYECKUX BELIECTB. 18
KoanuecTBeHHBIE OTHOIIICHUS B XUMHH.
3 OCHOBHBIE KJIaCChl HEOPraHWYECKUX COCTMHEHUH. 12
4 [Tepnonnueckuit 3akoH u [lepuoguueckas cucrema 8
xumuuecknx snemenToB (113 u [ICXD) JI.1.
MenjieneeBa u CTpOCHHUE aTOMa.
5 Xumnueckas cBI3b. OKHCINTENEHO-BOCCTAHOBUTEILHEIE 10
peaKiyu.
9 kiace
No Paznen KoauuecTBo 4acoB
1 [ToBTOpeHue u 06001IeHNE CBECHUIT 11O Kypey 8 5
KJIacca. XMMHUYECKHUE PeaKuu
2 XUMHUECKUE PEAKITH B PACTBOPAX SJICKTPOJIUTOB 12
3 HemeTaiuiel 1 uX coeTUHEHUS 25
4 MeTaniasl 1 UX COCIUHCHUS 17
5 XUMUS U OKpYKaromas cpea 2
6 O0600611eHre 3HaHUH IO XMMHH 32 KypC OCHOBHOM IIKOJTBI. 7
[ToxroroBka k OCHOBHOMY TOCYIapCTBEHHOMY dK3aMEHY

MarepuanbHO-TeXHUYECKOe OCHAIIleHHe

Jon.iureparypa

M.A.Ps608, E.}O.HeBckas Tectsl no xumuu. K yuedbnuxy O.C.I'abpuensina «Xumus 8 knace» (B 2
yacTsax) —M.: U3narensctBO «OK3aMen», 2012

O.C.I'abpuensH, H.IT.BockoOoiinnkoBa XuMHS B TeCcTaX, 3aJ1a4ax, ynpaxHeHU"X.8-9 k. M.:
Hpoda, 2012

O.C.I'abpuensH, I1.H.bepé3kun, A.A.YmakoBa Xumus. 8 kiacc: KOHTPOJIbHBIE U IIPOBEPOUHbIE
pabotsl k yueouuky O.C.I'abpuensna « Xumus. 8kinacc», M.: [Ipocsemenue, 2011
O.C.l'abpuensn, H.I1.BockoOoitHukoBa XuMHS B TECTaX, 3a/1auax, YIPOKHEHUIX.8-9 k1. M.:
Hpoda, 2010

DJIEKTPOHHBIE PeCypChI

1. Caiit equnoii Koeku HUppoBEIX 00pazoBarenbHbIX pecypcos(http://school-
collection.edu.ru)

2. @enepanbHbIi HEHTP HHPOPMALIMOHHO-00pa30BaTeNIbHBIX pecypcoB http://fcior.edu.ru.
(PLHOP).




3. Caiir learning9151394, B mpocTpaHCTBE KOTOPOTO pa3MEILICHBI YPOKHU U 3aJlaHHsI Kypca XUMUHU
8-9 xaccoB (11 TUCTAHITMOHHOTO OOYUCHHS )

4. «Xumuyeckasi unpopmanuonnas cerb ChemNet»http://www.chemnet.ru. — pykoBoaurens
MPOeKTa JAeKaH Xumudeckoro daxkynprera MI'Y um. M.B. JlomoHocoBa.

5. Caiit http://www.chem. reshuege.ru

6. Caiir http://www.alhimik..ru

O.C.l'abpuensn, [1.H.bepé3kun, A.A.YmakoBa Xumus. 8 Kj1acc: KOHTPOJIbHBIE U TTPOBEPOYHBIC
pabotsl k yaueoHuky O.C.I'abpuensina « Xumus. 8 kmace» M.: Jlpoda 2013

O. C. I'abpuensn, A. B. KynmoaXumus. 8—9 kimaccel. Metoauueckoe nocooue. M.: JIpoda 2014
O.C.I'abpuensin,Bockoboitnukosa H. I1. A.A.Ymakoa Hacronbnas kaura yautens M.: [Ipoda
2014

O.C.T'abpuensu H.I1. BockoboitnukoBa A.B. SrykoBa

«Xumusy» . 9xnacc. HactonpHas kaura yuurens .- M.: Ipoda, 2011 rog O.C.I'abpuensiu
I1.H.bepéskun, A.A.YmakoBa

Xumus. 9 kiacc: KOHTPOJIbHBIE U TPOBEepoUYHbIe padoThl K yuebnuky O.C.I'abpuensna

« Xumus. 9 knacey

H.H. T'apa, P.I'. iBanoBa, A.A.Kasepuna.

Hacronpnas kuHura yuurens xumuu. —M.: OO0 «M3parensctBo ACT»: : OO0 «31aTenbcTBo
Actpenb» 2010



		Щебуняева Наталья Владимировна
	Я утвердила этот документ




