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1. HosicHUTEABLHASA 3AIIUCKA

Pabovass mporpamMma ecTECTBEHHOHAYYHOW HANpaBICHHOCTH 10 XHUMHU C HCIOJIb30BaHUEM
ob0opynoBanus 1nenrpa «Touku poctay s 8-9 kjIaccoB OCHOBHOM LIKOJIBI COCTaBJleHA U pa3paboTaHa B
COOTBETCTBHH C:

o ®depaepanbHbIM 3aKOHOM OT 29.12.2012 No 273-@3 (pen. ot 31.07.2020) «O6 obpa3oBaHuu B
Poccwuiickoit ®eneparmmny (¢ u3M. u Jom., Berym. B ety ¢ 01.09.2020);

e TpeboBanusmu DenepanbHOTO TOCYIapCTBEHHOTO 00pa30BaTENBHOIO CTaHAApTa OCHOBHOTO
obmero oOpa3oBaHus (yTB. mpukazoM MuHucTepcTBa 00pa3oBaHus M Hayku Poccuiickoii
deneparuu ot 17.12.2010 Ne 1897) (pen. 21.12.2020);

e [lacmoprom HanuMoHanbHOro mnpoekra «OOpa3oBanue» (yTB. mnpesuauymom CoBera Ipu
[Ipesunenre PO no crparernyeckoMy pa3BUTUIO U HALMOHAJIBHBIM MPOEKTaM, IPOTOKON OT
24.12.2018 Ne 16);

e TocynmapctBenHoit mporpammoii Poccuiickoit ®enepanuu «Pa3zButue obOpa3oBanus» (yTB.
ITocranosnennem IlpaButensctBa PO ot 26.12.2017 Ne 1642 (pen. ot 22.02.2021) «O6
YTBEPKICHUM  TOCylapCcTBeHHOM  mporpammsl — Poccuiickoit  @enepaumn  «Pa3Butue
oOpa3zoBaHUs»;

e ABTOpPCKOW MpOrpaMMON OCHOBHOTO oOmero oOpa3zoBaHus 1o XuMuu it 8-9 kiaccoB
(O.C.I'abpuensn, U.I.Octpoymos, C.A.Cnankos «IIpocsemenuey, 2019 1.);

e MeTonUYeCKUMU  PEKOMEHJAIMSIMU 1O  CO3JaHUI0 U (QYHKIMOHHPOBAHHIO B
00111€00pa30BaTENbHBIX OPraHU3ALMUAX, PACTIONI0KEHHBIX B CEJIBCKOH MECTHOCTH M MaJbIX
ropojiax, IeHTPOB 00Pa30BaHMs €CTECTBEHHOHAYYHON M TEXHOJOTHYECKOW HaIpaBIEHHOCTEH
(«Touka pocrta») (YTBepkaeHbl pacnopsbkeHHneM MuHucTepcTBa IpocselieHus: Poccuiickoit
deneparuu ot 12 suBaps 2021 r. Ne P-6).

B coorBercTBHUM € 3THUMM JIOKYMEHTaMM OOyd4arouiuecs: AOJDKHBI OBJAJETh NpUEMaMH,
CBA3aHHBIMU C OIPEJEICHUEM TMOHATUA: OrpaHWYMBATHh MX, OIMUCHIBATh, XAapPaKTEPHU30BaTh U
CpaBHMBaTh. Tak Kak XMMHsI — HayKa 3KCIEpUMEHTaIbHAsl, 00y4aroIuecs J0JIKHbI OBJIAJI€Th TAKUMU
MO3HABATEIbHBIMU YU€OHBIMU JIEUCTBUSAMHU, KaK SKCIIEPUMEHT, HAOII0eHUE, U3MEPEHHE, OINMCaHue,
MOJIEIUPOBaHue, TUIOTE3a, BBIBOA. B mporecce u3yueHuss Kypca y OOYYarOIIMXCS MPOJIOJIKAIOT
(hopMHPOBATHCS YMEHUSI CTAaBUTH BOMPOCHI, O0BSACHATH, KIACCU(UIIMPOBATH, CPABHUBATH, ONIPEACIIAThH
WCTOYHUKHA WHGOpPMAIMHU, TONYyYaTh M aHAIU3UPOBATh €€, TOTOBUTh MH()OPMAIMOHHBIA TPOIYKT,
MIPE3EHTOBATh €r0 U BECTU JUCKYyccUI0. ClaeaoBaTeNnbHO, 1€ATEIbHOCTHBIA MOAX0/l B U3YUEHUN XUMUH
CIOCOOCTBYIOT JOCTHXKEHHIO JIMYHOCTHBIX, TMPEAMETHBIX M METalpeJAMETHBIX 00pa30BaTeIbHBIX
pE3yJIbTaTOB.

B ocHOBY Kypca IOJIOkKEHBI CIEAYIONINE HACH:

e MaTepHallbHOE €MHCTBO U B3aUMOCBS3b OOBEKTOB U ABJICHUMN PUPOIBL;

e BeIyllas poJIb TEOPETUYECKUX 3HAHUU JUIsl OOBSCHEHUS U NPOTHO3UPOBAHUS XMMHUYECKHX

SIBJICHUM, OLIEHKU UX MPAKTUYECKON 3HAYUMOCTH;

e B3aUMOCBS3b KAUECTBEHHONM W  KOJMYECTBEHHOM CTOPOH XUMHUYECKUX OOBEKTOB
MaTEPHUAIILHOTO MUPA;

® pa3BUTHE XMMHMYECKONM HAyKM M IPOM3BOACTBO XMMMUYECKHUX BEIIECTB U MaTEpHANIOB MJIs
YIOBIIETBOPEHUSI HACYIIHBIX MOTPEOHOCTEH dYeOBEKa M OOIIECTBa, PEHICHUs TIO0ATBHBIX
mpo0JieM COBPEMEHHOCTH;

® TEHETHYECKas CBSA3b MEXK/Y BEIIECTBAMMU.

OTu ueu peanu3yroTcss B Kypce€ XUMHUHM OCHOBHOM IIKOJBI IYTEM JOCTHXKEHUS CIIEIYIOIIHUX
neJen:

*  @opmuposanue y y4yalmuxcsi XHMHUYECKOM KapTUHBI MHUpPA, KaK OPraHWYecKOM dYacTH ero
LIEJIOCTHOM €CTECTBEHHOHAYYHOW KapTUHBI.

*  Pazeumue T103HABaTEIbHBIX MHTEPECOB, HUHTEIUIEKTYaJbHBIX M TBOPYECKHX CIIOCOOHOCTEH
ydaluxcsi B IPOLECcCe M3YYEHHMs] UMU XUMUYECKOM HaykM M €€ BKJIaJa B COBPEMEHHBIH Hay4dHO-
TEXHUUYECKUH mporpecc; (HOpMHUPOBAHME BaKHEHIIMX JIOTMYECKMX ONEepaluid MBIIUIEHUS (aHaIu3,
CHHTE3, 0000IIeHNe, KOHKPETU3alUsl, CPAaBHEHUE M Jp.) B MPOLIECCE MO3HAHUS CUCTEMbI BaKHEHIITNX
MTOHATHUI, 3aKOHOB U TEOPUI O COCTABE, CTPOCHUM U CBOMCTBAX XMMUYECKHUX BEILIECTB.

*  Bocnumanue y0exx1€HHOCTH B TOM, YTO NMPUMEHEHHUE MOTYYEHHBIX 3HAHUH U YMEHUH MO0 XUMUHU
ABIIAETCA O0BEKTUBHON HEOOXOAMMOCTHIO /Ui Oe30macHOi paboThI C BElleCTBAMU M MaTepualaMH B
OBITY U Ha MTPOU3BOJICTBE.



»  Ilpoekmuposanue u peanuszayus BHITYCKHHUKaMH OCHOBHOW IIKOJIBI JTMYHON 00pa3oBaTeIbHON
TpaeKTOpuH: BbIOOp mTpoduis oOydyeHHs B cTapuied ImKojie WM NpodecCHOHaTbHOTO
00pa30BaTEIILHOTO YUPEKICHHS.

*  QOgnaoenue KnuesbiMU KOMHEMEHUUAMU. YIeOHO-TIO3HABATEIHHBIMU, HH(POPMAIMOHHBIMH,
[IEHHOCTHO-CMBICIIOBBIMH, KOMMYHUKATHBHBIMH.

Paboyas nporpamma peanusyetcst Ha ocHoBe Y MK co3nanHoro moja pykoBojactBom ["abpuensaa O.C.

1. Taopuensu O. C. Xumus. 8 kiacc : yueOHUK [uist 001eoOpa3oBaTenbHbix opranusaimii / O.  C.
INabpuensu, U. I'. Octpoymog, C. A. CnaakoB. — M.: IIpocBemenue, 2021.

2. T'adpuensia O. C. Xumusi. 9 knacc: yueOHHK 115 001ieo0pa3oBaTenbHbIx opranuszanuii / O. C.
INabpuensa, U. I'. Octpoymos, C. A. CnaakoB. — M.: IIpocBemenne, 2021.

VYueOHUKH COOTBETCTBYIOT dDenepaabHOMYy TOCYIapCTBEHHOMY OOpPa30BaTEIbHOMY CTaHIAPTY.
PexomennoBansl MunucrepctBom npocsenienns Pocculickoit @enepanun.

[Iporpamma  pa3paboraHa B cooTBeTcTBHM ¢ y4eOHbIM maHoMm MKOY  «Cpennss
obmeoOpa3oBarenbHas 1mKonay, 1.KoasixmanoBo KOXHOBCKOTo paifoHa At ypOBHS OCHOBHOT'O OOIIETO
0o0pa30BaHUsl C UCHOJb30BAHUEM COBPEMEHHOIO O0O0OpYIOBaHMS LIEHTpAa €CTECTBEHHOHAy4YHOH U
TEXHOJOru4eckol HampasieHHocTH «Touka pocta». Ha 0Oa3e nenrpa «Touka pocra» obecrnieuuBaeTcs
peanu3anysi 00pa3oBaTEIbHBIX NMPOIPaMM €CTECTBEHHOHAYUYHOW M TE€XHOJIOTMYECKOM HarpaBlIeHHOCTEH,
pa3paboTaHHBIX B COOTBETCTBUH C TPEOOBAHMSMH 3aKOHOJATEIBCTBA B cepe 0Opa3oBaHUS U C YUETOM
pexomenaanuit degepanbHOro oneparopa yaeOHOro npeamera «XuMus».

2. [InanupyeMble pe3yJbTaThl 0CBOEHHS YUeOHOT0 MpeaMeTa « XUMHUSD» C OMHCAHUEM
YHHBEPCAJbHBIX YUeOHBIX JeiCTBHU, JOCTUTaeMbIX 00Y4AIOIIMMHUCS NMPU UCHOJIb30BAHNHU
o0opynoBanus nenrpa «Touka pocra»

Juunocmmuuie pezynomamaoi
Obyuarowuiics NOIYYUm 603MOACHOCMb OJis POPMUPOBAHUA CAeOYIOWUX TudHOCmHbIX Y V]I
ofpeieJIeHue MOTUBALIMU U3Y4YEHUs y4eOHOro MaTepHara;
OLICHMBAHHME YyCBaMBaeMOro y4eOHOTo MaTepuana, UCXOAsSl U3 COLUAIbHBIX U JMYHOCTHBIX
LIGHHOCTEI;
MOBBIIIEHHE CBOEr0 00pPa30BaTEIbHOIO YPOBHS U YPOBHSI TOTOBHOCTH K HM3YYEHHUIO OCHOBHBIX
UCTOPUYECKHX COOBITHI, CBI3aHHBIX C Pa3BUTHEM XMMHUU U OOIIECTBA;
3HaHUE NPABWII ITOBEJICHUS B UYPE3BbIYANHBIX CUTYaLHAX;
OLIEHUBaHME COLMAIBHON 3HAUUMOCTHU Mpodeccuil, CBA3aHHBIX C XUMHEH;
BJIaJICHHE MpaBUJIaMU 0€30M1aCHOro 0OpaleHHsl ¢ XMMUYECKMMHU BELIECTBAMU U 000PYIOBaHUEM,
IIPOSIBIICHUE 3KOJIOTMYECKOMN KYJIBTYPBI.

Memanpeomemnmnule pezyibmamal
Pecynamusnvie
Obyuarowuiics noay4um 03MONCHOCHb 0151 hOPMUPOBAHUSL CIedYIowUX pe2ynamusnulx YV/]:
HeJenoiaranie, BKJIIoYas MOCTAaHOBKY HOBBIX IieJieH, MpeoOpa3oBaHHe MPAKTHUYECKON 3a7adu B
[M03HABATEJIbHYI0, CAMOCTOSITEIIbHBIN aHAJIW3 YCIOBUM JOCTUXKEHHUS LIEIH, HA OCHOBE yUYE€Ta BBIJIEIECHHBIX
y4UTEIEM OPUEHTUPOB JEHCTBUS B HOBOM y4eOHOM MaTepuae;
IJIAHUPOBAHUE MTYTH JIOCTUKEHUS LENei;
YCTaHOBJICHHE 11€JIEBBIX MPUOPUTETOB, BbIJIEJICHUE AIbTEPHATUBHBIX CIIOCOOOB TOCTHXKEHUS LIE€TTU
U BBIOODP Hambosee 3 PEeKTUBHOTO CII0co0a;
YMEHHUE CaMOCTOSITEIbHO KOHTPOJIUPOBATH CBOE BPEMS U YIIPABIISATH UM;
YMEHHE MIPUHUMATD PEIICHUS B IPOOJIEMHON CUTYAIIUU;
MOCTaHOBKA y4eOHBIX 33/1a4, COCTaBJICHHE TUIaHA U TIOCIIEI0BATEIbHOCTH IEUCTBUM;
opraHu3aius pado4yero MecTa Mpu BBHIITOJIHEHUH XUMHUYECKOT0 SKCIIEPUMEHTA;
IPOrHO3UPOBAHHUE PE3YJIbTATOB 00YUYECHHUsI, OLICHUBAaHHE YCBOCHHOI'O MaTepuasa, Ol[eHKa KauecTBa
Y YPOBHSI MOTYYCHHBIX 3HAHUA, KOPPEKIIUS IJIaHa U C1I0c00a JeHCTBHSI PU HEOOXOIUMOCTH.

lloznasamenvhvie
Obyuarowuiicst oYUM 803MOACHOCb 0151 (POPMUPOBAHUSL CLedVIOWUX no3HasamenbHulx Y VI
MIOWCK U BBIJIETICHUE NH()OPMAIINH;




aHaJU3 YCJIOBUM M TpeOOBaHUH 3a/1auu, BEIOOP, COMOCTaBIIEHNE U 0OOCHOBAaHHE CIIOCO0a peIeHuUs
3a/1a4w;

BbIOOp HamOosiee 3((HEKTUBHBIX CHOCOOOB pEIICHUs 33JaYd B 3aBUCUMOCTH OT KOHKPETHBIX
YCIIOBHI;

BBIJIBUKCHUE M 00OCHOBAHHE TUIIOTE3bI, BRIOOP crmocoba €€ MpOBEPKH;

CaMOCTOSITENIFHOE CO3JaHHUE ANTOPUTMA JESATENBHOCTH TPU PEUICHUH MPOOJIEM TBOPUYECKOTO M
MOMCKOBOI'O XapaKTepa;

YMEHUS XapaKTePH30BaTh BEIIECTBA MO COCTABY, CTPOCHHUIO M CBOWCTBAM;

OTNMCHIBAHUE CBOMCTB: TBEPBIX, KHUIKHUX, Fa3000pa3HBIX BEIIECTB, BBIJCICHNUE UX CYIIECTBEHHBIX
MIPU3HAKOB;

U300pakeHNe COCTaBa IMPOCTEHIIMX BEIIECTB C MOMOIIBI0 XUMHUYECKUX (POPMYT U CYIIHOCTH
XUMHUYCCKUX pCaKHI/Iﬁ C IOMOIIBKO XUMHUYCCKUX ypaBHCHI/If/'I;

NpoBeJIcHUE HAOIO/ICHUN, OMHMCAaHWE MPU3HAKOB M YCJIOBHM TEUEHUS XUMUYECKUX PEaKIIHi,
BBITIOJTHCHHE XUMHUYECKOT0 SKCIICPUMEHTA, BEIBOJIBI HA OCHOBE aHAIIM3a HAOJIOICHUHN 32 SKCIIEPUMEHTOM,
pelieHre 3aa4, Noy4yeHne XUMUIeCKor HH(OpMaIIUK U3 Pa3IMYHBIX HICTOYHHUKOB;

YMCHHUEC OPraHru30BBIBATH HCCICAOBAHHUEC C LCJIBIO TPOBCPKU THUIIOTE3;

YMEHHE JIeJIaTh YMO3aKIIIOUeHUs (MHIYKTUBHOE U 110 aHAJIOTHUHN) U BBIBOJIBI;

YMCHUC 00BEKTHUBHO OLCHHUBATH I/IH(bOpMaIII/IIO 0 BCHIECTBAX MW XHUMHYCCKHUX IIpoLECCax,
KPUTHYECKH OTHOCUTHCS K TICEBIOHAYYHOH HHPOPMAITUH.

Kommynuxamusnvie
Obyuarowuiicst noLyYum 603MOACHOCMb 0151 YOPMUPOBAHUSL CLEOVIOWUX KOMMYHUKamuenwvix YVJ[:

IIOJJHOE M TOYHOE BBIPAKEHUE CBOMX MBICIEH B COOTBETCTBUM C 3aJadyaMd U YCIOBHUSIMU
KOMMYHHKAIAH;

aJIcKBaTHOE MCIIOJIb30BAHUE PEUYEBBIX CPEACTB AJI y4acTHs B AUCKYCCUU M apryMEHTAlUM CBOEH
MO3ULUH, YMEHHUE MPEACTABIATh KOHKPETHOE CO/AECpKAHUE C COOOIIEHUEM €ro B MUCbMEHHOW U yCTHOM
¢dopme, orpenieneHne cnocoO0B B3aUMOJEHCTBHUS, COTPYIHUUECTBO B IIOMCKE U cOOpe HHPOpMaLIUY;

orpeziesieHue CIoco0OB B3aMMOJAEHCTBHS, COTPYAHMYECTBO B IMOHMCKe U cOope uHpopmanuu,
y4JacTue B AMaJore, IIaHUpOBaHUE OOLINX CIIOCOOOB padOThI, MPOSBICHNUE YBAXKUTEIHHOTO OTHOIICHUS K
APYTUM YYaIAMCS;

OMMCAaHUE COJICPKAHUS BBIMONHIEMBIX JIEUCTBUH C 1ETbI0 OPUEHTHPOBKU B MPEIMETHO-
MIPAKTUYECKOHN JESITETbHOCTH;

YMEHHsSI YYUTHIBaTh pa3Hble MHEHUS U CTPEMUTHCS K KOOPAMWHAIMU PA3MUYHBIX TO3UIHMHA B
COTPYJHHYECTBE;

¢dopmMynupoBaTh COOCTBEHHOE MHEHHME U TO3UIHUIO, apTyMEHTHPOBATh U KOOPIMHHUPOBATH €€ C
MO3UIMSIMU TNAapTHEPOB B COTPYAHMYECTBE IMIPU BBIPAOOTKE OOILIEro pemeHus] B COBMECTHOM
NESTENBHOCTH,

OCYIIECTBIISITh B3aWMHBIM KOHTPOJIb M OKa3bIBaTh B COTPYAHUYECTBE HEOOXOAMMYIO B3au-
MOIIOMOIIIb;

IUTAHUPOBATh OOLIME CIIOCOOBI PabOThI; OCYIIECTBISITh KOHTPOJIb, KOPPEKIINIO, OLIEHKY JAeHCTBUIA
napTHEpa, yMeTb yOexK1aTh;

UCIIOJIb30BaTh AJICKBATHBIE S3BIKOBBIE CPEACTBA JiI OTOOpaKEHHS CBOUX YYBCTB, MBICIIEH,
MOTUBOB M TNOTpeOHOCTEH; oToOpakaTh B peud (omucaHue, OOBSICHEHUE) COAEP)KAaHHE COBEPLIAEMBIX
JEHUCTBUM, KaK B (hOpME TPOMKOI COMAIM3UPOBAHHON PEUH, TaK U B (hopMe BHYTPEHHEH peun;

pa3BUBaTh KOMMYHMKAaTHBHYIO KOMIIETEHIMIO, HCIIOJIb3Ysl CpPEACTBA YCTHOH M IHUCBMEHHOU
KOMMYHHKAIIMM TPU paboTe ¢ TeKCTaMH y4eOHHMKA M JIOTIOJHUTEIBHOM JUTEepaTypold, CIpPaBOYHBIMU
TaOIUIIAMH, TIPOSIBIIATE TOTOBHOCTh K YBa)KEHHIO MHOM TOYKH 3pEHHUS NMPU OOCYXKIEHUH PE3yJIbTaToOB
BBITIOJTHEHHON paOOTHI.

IIpeomemmnbnie pezyrbmamot
Obyuarowuiics Hayuumcs.:
MPUMEHSATh OCHOBHBIE METO/IbI [TO3HAHUS: HAOIOICHIE, U3MEPEHHE, IKCIIEPUMEHT;
OTHCHIBATh CBOMCTBA TBEPIBIX, XKHUAKUX, Ta3000pa3HBIX BEIIECTB, BBIACISS UX CYIICCTBEHHBIC
MPU3HAKU;
PacCKpBIBaTh CMBICIT 3aKOHA COXPAHEHHUSI MACChI BEIIECTB, ATOMHO-MOJICKYJISIPHON TEOpUH;
paznuyaTth XUMUYecKue U (U3NYECKUE SBIICHUS, Ha3bIBaTh MPU3HAKU U YCIOBHS IMPOTEKAHUS
XUMHUYECKHUX PEAKIUM;



coburo1aTh mpaBuiia 6€30MmacHOr PabOThI MPU MTPOBEACHUH OIIBITOB;

MIOJIE30BATKCS JTA00PATOPHBIM 000PYAOBaHUEM U TIOCYIOMH;

noJry4aTh, COOMpaTh ra3000pa3HbIe BEIIECTBA U PACTIO3HABATD UX;

XapaKTepu30BaTh (PU3MYECKHE U XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHUYECKUX
COEIMHEHUH, MPOBOAUTH ONBITHL, MOATBEPXKIAIOIINE XHMUYECKHUE CBOWCTBA H3YYEHHBIX KIIACCOB
HEOPraHMYECKUX BEIIECTB;

PacKpBIBATh CMBICII TMOHSTHUS «PACTBOP», BBIYUCIATH MAaCCOBYIO JIOJII0 PACTBOPEHHOTO BEIIIECTBA B
pacTBOpe, TOTOBUTH PACTBOPHI C ONPEAECIEHHON MAaCCOBOM J0JIEl PaCTBOPEHHOTO BEILIECTBA;

XapaKTepu30BaTh 3aBUCUMOCTb (PU3WYECKUX CBOMCTB BELIECTB OT THUMA KPUCTAJUIMYECKOM
PEMIETKU, ONPENIEATh BUJL XUMUYECKOM CBSI3M B HEOPraHUYECKUX COCIMHECHHUSIX;

pacKpbiBaTh OCHOBHBIC TOJIOKEHUS TEOPUU DJICKTPOIUTUYECKON JHCCOIUAINH, COCTAaBISThH
YpaBHEHUS AJIEKTPOIUTUICCKOMN TUCCOLMAIIMK KUCIIOT, IIEI0YeH, COJIeH U peakinii HOHHOTO OOMEHa,

pacKpbIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIMA, ONPEEISITh OKUCIUTENb U
BOCCTAHOBUTEJb, COCTABIISITH YPAaBHEHUS OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUN;

Ha3bIBaTh (PAKTOPHI, BIMSIONINE HA CKOPOCTh XUMHUECKON PeaKInu;

XapaKTepU30BaTh B3aMMOCBSI3b MEXAY COCTaBOM, CTPOEHHEM M CBONCTBAMHM HEMETAJUIOB M
METaJJIOB;

MPOBOJIUTH OMBITHI MO MOTYUYEHUIO U U3YUCHUIO XUMUYECKUX CBOMCTB PA3IUYHBIX BEIIECTB;
IPaMOTHO OOpaIIaThCs C BEIIECTBAMHU B TTOBCEIHEBHOM JKU3HU.

Obyuarowuiics NOIyYUm 03MONCHOCIb HAYUUMBCA

BBIABUI'aTb U MPOBEPATH SKCICPUMCHTAJIBHO THIIOTE3bl O XHUMHYCCKHUX CBOMCTBax BCIIICCTB Ha
OCHOBE HX COCTaBa M CTPOCHHSI, MX CIIOCOOHOCTH BCTYNaTh B XUMHUYECKHE PEAKIUHU, O XapakTepe U
IIPOYKTaX PA3JINYHbIX XUMHUYECKUX PEaKIIHii;

XapaKkTepU30BaTh BEIECTBA IO COCTaBY, CTPOCHHMIO M CBOMCTBAaM, YCTaHABIMBATH MPUYMHHO-
CJICACTBCHHBIC CBA3U MECKAY JAaHHBIMH XapaKTCPHUCTUKAMH BCUICCTBA,

COCTaBJATh MOJIEKYJSIPHbIE UM TIOJIHBIE HWOHHBIE YPaBHEHUS MO COKPAIIEHHBIM HOHHBIM
YpaBHEHUAM;

MIPOTHO3UPOBATh CIIOCOOHOCTH BEIIECTBA MPOSBISATH OKHCIUTENIBHBIE WM BOCCTAHOBHUTEIHHBIC
CBOMCTBA C YYETOM CTEIIEHEN OKUCIICHHS 3JIEMEHTOB, BXOIAIINX B €T0 COCTaB;

BBIJIBUTATh U TPOBEPSTHh HKCIEPUMEHTAIBLHO TUIIOTE3BI O Pe3yIbTaTaxX BO3JCUCTBUS PA3IUYHBIX
($aKkTOpOB Ha W3MEHEHUE CKOPOCTH XUMHUYECKOHN PEaKIInu;

UCTIONB30BaTh MPUOOPETEHHBIE 3HAHHWS ISl  OKOJOTMYECKHM TPaMOTHOTO TIOBEICHHUA B
OKpY>Karolleu cpeae;

UCTIONIb30BaTh MIPHUOOPETEHHBIE KITIOYEBbIE KOMIIETCHIIUN TPU BBHITIOTHEHUH MTPOEKTOB U PEUICHUH
y4eOHO-UCCIIEAOBATEIBCKUX 3a7ad MO HW3YYCHHUIO CBOWCTB, CIIOCOOOB TMOJYYECHHUS W PACIIO3HABAHUS
BEILIECTB;

00BEKTUBHO OLICHUBATH I/IH(I)OpMaI_[I/II-O 0 BCHICCTBaX U XUMHUYCCKHUX ITPOLECCAX;

OCO3HABaTh 3HAYEHUE TEOPETHUUECKUX 3HAHUM MO XUMHUHU [JIs MPAKTUUECKOW AEesATEIbHOCTH
YEJIOBEKA;

CO37aBaTh MOJEIM M CXEMbl JUIS pEHIeHHs YYeOHBIX W TMO3HABATENBHBIX 3a/]ay; MOHUMATh
HEOOXOJIMMOCTh COOJIOACHUSI MPEANHCAHUN, MpeUlaraéMblX B MHCTPYKLUHUSAX IO HUCIHOJIb30BAaHUIO
JIEKapCTB, CPEICTB OBITOBOW XUMUH U JP.

3. [lmanupyemMble pe3yJibTAaThl OCBOEHHS Y4e€OHOI0 MpeaMeTa « XuMHs»

[To 3aBepiIeHHIO Kypca XMMHU Ha 3TaHE OCHOBHOI'O OOIIEro oOpa3oBaHUsS BBITYCKHUKU

OCHOBHOH IIKOJIBI IOJDKHBI OBJIAICTh CICAYIONIMMHU pe3yIbTaTaMuU:

|. JluuHocTHBIE pe3yabTaThi:
1) Ocosnanue cpoeii >THUYECKOH HPUHANIEKHOCTH, 3HAHUE MCTOPUM XMMHUM M BKIaJa POCCHHCKOM
XMMHUYECKON HAYKH B MUPOBYIO XUMHIO;
2) ®opmuposanue OTBETCTBEHHOTO OTHOINEHMS K MO3HAHMIO XMMHHM; TOTOBHOCTH U CIIOCOOHOCTH,
o0yJaromuxcs K caMOpa3BUTHIO M CAMOOOPa30BaHUIO HA OCHOBE M3YYEHHBIX ()aKTOB, 3aKOHOB U TEOPHil
XMMHH; OCO3HAHHOTO BEIOOpA 1 TIOCTPOCHNE HHANBUAYAJIBHOM 00pa30BaTeIbHON TPACKTOPHH;
3) @opmuposanue 1ENOCTHON €CTECTBEHHOHAYYIHON KApTHHBI MHPA, HEOTHEMJIEMOM YaCThIO KOTOPOM
ABIISIETCS] XMUMUYECKast KaApTHHA MUPA,;
4) Oenadenue coBpeMEHHBIM S3BIKOM, COOTBETCTBYIOIIMM YPOBHIO PA3BUTHS HAyKH U OOLIECCTBEHHOM



MIPAKTUKH, B TOM YUCJIE U XUMUYECKUM;
5) Ocsoenue coumanbHBIX HOPM, NpPaBHJI MOBEICHMS, POJEH U (OPM COLMANBHOM KU3HH B COLUYME,
MPUPOJIE M YaCTHOM >KM3HM Ha OCHOBE SKOJOIMYECKOW KyIbTypbl M 0€30MacHOro oOpaieHus ¢
BEIIECTBAMH U MaTepHATIaMH;
6) Dopmuposanue KOMMYHUKATHBHOM KOMIETEHTHOCTU B OOILEHUM CO CBEPCTHUKAMH M B3POCIBIMH B
mporecce 00pa3oBaTENIEHOM, OOIIECTBEHHO IOJIC3HOM, y4eOHO-UCCIICIOBATEIILCKON, TBOPYECKOW U
JIPYTUX BUOB JCSATEIBHOCTH, CBA3aHHBIX C XUMHECH.
1. Meranpeamernblie pe3yJibTaThl:
1) Onpeodenenue ueneii co6CTBEHHOro OOYYeHHMs, NMOCTAHOBKA M (POPMYJIHPOBAHME i ceOs HOBBIX
3ajad;
2) Ihanuposanue TyTeH JOCTHKEHHS JKENAEMOTO PE3ylbTaTa 0OYdEeHUs XMMHM KaK TEOPETHYECKOTO,
TaK U HKCIIEPUMEHTAILHOTO XapaKTepa;
3) Coommecenue cBOMX NEHCTBUI C MIIAHUPYEMBIMH PE3YIbTATAMM, OCYUeCmeienye KOHTPONs CBOEH
JEeSITETFHOCTH B TIPOIIECCE AOCTIDKEHHS pe3yiIbTaTa, onpedeierie Crioco00B ISHCTBUI TPU BHITOJTHEHUH
1ab0opaTOPHBIX U MPAKTHUECKHUX PabOT B COOTBETCTBHUH C MIPABHIIAMU TEXHUKH 0€30MaCHOCTH;
4) Onpedenenue WCTOUHUKOB XUMMYeCKOW HH(OpMALMKM, HOTydeHHE K aHAIU3 €&, CO3JaHue
MH(POPMAIIMOHHOTO MPOAYKTA U €0 MPEe3eHTAIHS;
5) HUcnonvsosanue OCHOBHBIX HMHTEIUIEKTyalbHBIX OIEpAlMii: aHANM3a ¥ CHHTE3a, CPABHEHUS MU
cUcTeMaTH3aluu, O0OOUmIeHHS ¥ KOHKpPETH3allMH, 6blsgleHue TPUIMHHO-CICCTBEHHBIX CBA3€H U
nocmpoenue JOTHUYECKOTO PACCYKACHHS U YMO3aKIIOUeHUS (MHIYKTHMBHOTO, ACAYKTUBHOTO U TIO
aHAJIOTMH) Ha MaTepHualle ECTECTBEHHOHAYYHOI'O CO/ICPKAHMS;
6) Vmenue co3naroTt, pUMEHATH U IPEOOPA3OBLIBATH 3HAKH U CHMBOJIbI, MOJIENIHM M CXEMBI JJIS PEICHHUs
y4eOHBIX U TO3HABATENIbHBIX 3a/1a4;
7) @opmuposanue W pazéumue SKOIOTMYECKOTO MBINLICHHS, YMEHHE HPHMMEHATH €ro B
MO03HABATEIbHON, KOMMYHUKATUBHOM, COIIMAIbHOM MPaKTUKE U MPo(eccCHOHATbHON OpUEHTAIINH;
8) I'enepuposanue uneit u onpeieseHIE CPECTB, HEOOXOAUMBIX [ UX PEATM3ALUH.
1. TIpeameTHbIE pe3yabTaThI:

BreimyckHuK Hay4IHUTCS:

*  XapaKTepu30BaTh OCHOBHBIC METO/IbI TO3HAHUS: HAOIIOACHHIE, U3MEPEHHUE, IKCIIEPUMEHT;

* ONHUCHIBATHh CBOMCTBA TBEPHBIX, KUJKUX, ra3000pa3HBIX BEIICCTB, BBIACISAS MX CYIIECCTBCHHBIC

IIPU3HAKU;
¢ PpaCKpbIBaTb CMBICI OCHOBHBIX XUMHWYCCKUX MMOHSATHUH «aToM», «KMOJICKYJIa», «XUMHYECKUMN
DJICMCHT), «IIPOCTOE BEIUICCTBO», «CIOXKHOEC BCHICCTBO», «BAJICHTHOCTH», «XHUMHYCCKasA

peaKIys», UCTIOIb3Ysl 3HAKOBYIO CUCTEMY XUMHU;

*  PAcCKphIBaTh CMBICI 3aKOHOB COXPAaHEHMs MAacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHON TEOPUU;

*  pa3In4aTh XUMHUYECKUE U PU3UUECKUE SIBICHUS;

*  Ha3bIBaTh XUMHUECKUE DJIEMEHTHI;

*  OIpenesATh COCTAaB BEUIECTB MO UX (GOPMYIaM;

*  OIpenesiATh BAJIGHTHOCTh aTOMA 3JIEMEHTA B COSMHEHUSX;

*  OMNpenesATh TUIl XUMHUUYECKUX PEAKIIN;

*  Ha3bIBaTh MPU3HAKHU U YCIOBHUS MPOTEKAHUS XUMHUECKUX PEaKLINH;

* BBIABIATH IPU3HAKH, CBUJAETENBCTBYIOIIME O MPOTEKAaHMHM XMMHUYECKOW peakUuu MpU
BBITTOJIHEHIUH XUMUYECKOTO OITBITA;

*  COCTaBJIATH GOPMYIIbI OMHAPHBIX COEUHEHUH;

*  COCTaBJIATH YPaBHEHUS XUMHUECKUX PEaAKLIUH;

* coOmoaTh MpaBuia 6€30MacHoN paboThI IIPU MPOBEJICHUH OIBITOB;

*  I0JIb30BaThCA Ja0OPATOPHBIM 00OPYAOBAHUEM U MOCYI0H;

*  BBIYHUCIATH OTHOCUTEIbHYIO MOJIEKYIISIPHYIO U MOJIIPHYIO MacChl BELIECTB;

*  BBIYHUCISITH MACCOBYIO JIOJIF0 XUMHUYECKOTO JIEMEHTA 10 (hopMyJsie COCTUHEHHUS;

*  BBIYHUCIATH KOJIMYECTBO, 00BEM MIIM MacCy BEIIECTBA MO KOJIUYECTBY, 00bEMY, Macce pearcHTOB
WJIH TIPOJTYKTOB PEaKIINH;

*  XapakTepu3oBaTh (PU3MUECKHME M XMMHYECKUE CBOWMCTBA MPOCTHIX BELIECTB: KHUCIOPOAA H
BOJIOPOJIA;

*  TOJy4YaTh, COOMPATH KUCIOPOJ M BOIOPOL;

*  PacHo3HaBaTh OINBITHBIM IIyTEM Ia3000pa3HbIE BEIIECTBA: KHUCIOPO/, BOILOPOL;



pacKpbIBaTh CMBICI 3aKOHA ABOraapo;

PacCKpbIBaTh CMBICII IOHATHH «TEIUIOBON 3PPEKT peakuun», «MOJISIPHBII 00BeM»;
XapaKTepu3oBaTh (PU3NYECKHE U XUMUYECKHE CBOWCTBA BOABI;

PacKpbIBaTh CMBICI IIOHATHS «PAacTBOPY;

BBIUHCJISATh MAaCCOBYIO JIOJIIO PACTBOPEHHOTO BEILIECTBA B PACTBOPE;

IIPUTOTOBJIATE PACTBOPHI C ONPEIEIEHHON MACCOBOM 10JIEU PAaCTBOPEHHOIO BEILIECTBA;

Ha3bIBaTh COCAMHECHMS N3YUYEHHBIX KJIACCOB HEOPraHUYECKHUX BEILECTB;

XapaKTepu30BaTh (PU3NIECKUE U XUMUYECKHAE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUMYECKUX
BELIECTB: OKCUJIOB, KUCJIOT, OCHOBAHUH, COJIEH;

ONPEIEIATh IPUHAIIIEKHOCTD BEIIECTB K ONPEIEICHHOMY KJIACCy COSAUHEHUN;

COCTaBJIATh (POPMYJIbI HEOPraHMUECKUX COEJUHEHUH U3YUYEHHBIX KJIACCOB;

IIPOBOJIUTH ONBITHI, ITOATBEPKIAIOIIAE XMMHUYECKHE CBOMCTBA H3Y4YEHHBIX KJIACCOB
HEOpPraHMYECKUX BEIIECTB;

PacIIO3HABATh ONBITHBIM IIYTEM PAaCTBOPBI KUCIIOT U IIEJI0YEH 110 U3MEHEHHUIO OKPACKU
MHAMKATOPA;

XapaKTEepPU30BaTh B3aMMOCBSI3b MEK/y KJIACCAMHU HEOPTaHUYECKUX COCAUHEHUN;

packpseiBaTh cMbIch [lepuoauueckoro 3akona 1. 1. Menneneesa;

OOBSICHATh  (DPU3NYECKHUI CMBICII aTOMHOTO (ITOPSAKOBOT0) HOMEPAa XUMHUYECKOTO IJIEMEHTA,
HOMEPOB I'PYIIIBLI ¥ IIEpUoJa B iepuoauueckon cucreme /. . Menneneena;

OOBSACHATH 3aKOHOMEPHOCTU MU3MEHEHHsI CTPOEHHUSI aTOMOB, CBOMCTB 3JIEMEHTOB B IIpejieiax
MaJibIX IIEPUOJ0B U IVIABHBIX TOATPYIII;

XapaKTepu30BaTh XMMHUYECKHUE JIEMEHTHI (0T BOAOPO/Ia 10 KAJIbIMs) HA OCHOBE UX MOJIOKEHUS B
nepuoandeckoit cucreme 1. . MenneneeBa u 0cOOEHHOCTEH CTPOCHHUS UX aTOMOB;

COCTaBIJIATH CXEMBI CTpOeHUsi aToMoOB TepBbIX 20 snmemMeHTOB mepuoaudeckoil cucremsl 1. .
Menneneena;

PACKpBIBATh CMBICII IOHATUM: «XUMHUYECKasl CBSA3bY, «IIEKTPOOTPHULIATEIIEHOCTHY;
XapaKTepu30BaTh 3aBUCHUMOCTb (PM3MUECKUX CBOMCTB BELIECTB OT THIMA KPUCTAJUTMYECKOU
PELIETKY;

OIPEJEIATh BUJ XUMUYECKON CBA3U B HEOPraHUYECKUX COCIUHECHUAX;

n300paXkaTh CXEMbl CTPOEHHSI MOJIEKYJ BEILIECTB, OOPa30BAHHBIX Pa3HbIMM BUJAMHU XUMHYECKHX
CBSI3EH;

PACKpBIBAaTh CMBICI IOHATUH «HMOH», «KAaTHOH», «aHHOH», QIEKTPOJIMTHI», «HEICKTPOIUTHI,
«QIEKTPOJIMTUYECKAS JUCCOLUALUL», KOKUCIUTENb), «CTEIEHb OKUCICHUS», «BOCCTAHOBUTEIbY,
«OKHCIICHHEY, «BOCCTAHOBIICHUEY;

OIPEJEIATh CTEIICHb OKUCIICHUS aTOMA 3JIEMEHTA B COCIUHEHNY,

PACKpBIBAaTh CMBICII TEOPHUH JIEKTPOJIUTHYECKON JUCCOLMALINH;

COCTABJIATh YPABHEHUS JJIEKTPOJUTUYECKON AUCCOLMALIUU KUCIIOT, 1IEJI0YEH, COE;

OOBSACHATH CYIIHOCTH MPOIIECcCa MIEKTPOIUTHUECKON JUCCOUAIIMH U PEAKINi HOHHOTO OOMEHa;
COCTaBJIATh IOJIHBIC M COKPAIIEHHBIC HOHHbIE YPAaBHEHHS PEaKIUi OOMEHa;

OTIpEeAEIISATh BO3MOKHOCTh IPOTEKAHUS PEAKIil HOHHOTO OOMEHa;

IIPUBOJIUTH PEAKLMH, TOATBEPKIAIOIINE KAYECTBEHHBII COCTaB pa3JIMYHbIX BELIECTB;
ONpEIENATh OKUCIUTENb U BOCCTAHOBUTEb;

COCTaBJIAITh YPABHEHUS OKUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIMA;

Ha3bIBaTh (PAKTOPHI, BIUAIOIINE HA CKOPOCTh XUMHUECKON peaKLny;

KJIaccu(pUIMPOBaTh XUMHUECKUE PEAKIMHU TI0 PA3IMYHBIM MPU3HAKAM;

XapaKTepU30BaTh B3aUMOCBSI3b MEXKY COCTABOM, CTPOCHHEM U CBOMCTBAMH HEMETAILIOB;
IIPOBOAUTH ONBITBI 1O TIOJNYYEHHUIO, COOMpPAHHIO M HU3YYCHHIO XHMHYECKHUX CBOICTB
ra3o00pa3HbIX BELIECTB: YIVIEKUCIIOTO Ta3a, aMMHaKa;

pacro3HaBaTh ONBITHBIM IYTEM ra3000pa3Hble BEIECTBA: YIIICKUCIBINA ra3 1 aMMHUaK;
XapaKTEepU30BaTh B3aUMOCBSI3b MEXKy COCTABOM, CTPOCHUEM U CBOMCTBAMH METAJLIIOB;

Ha3bIBaTh OPraHMYECKHE BEIIeCTBa MO HMX (opmyle: MeTaH, 3TaH, ATUJICH, METAHOJ, 3TaHOJ,
IJIALEPUH, YKCYCHas KHUCJIOTa, aMMHOYKCYCHas KHUCJIOTa, CT€ApUHOBAs KHUCJIOTAa, OJEHUHOBAs
KHCJIOTA, TIIIOKO03a;

OLICHMBATH BIMSHUE XUMHUYECKOTO 3arPA3HEHNS OKPYXKAIOIIEH CPEIbl HA OPraHU3M YEJIOBEKa;
IpaMOTHO 00paIIaThCs C BEUIECTBAMU B TOBCETHEBHOM KU3HH;

OINIPEACIIATE BO3MOXKHOCTb IPOTEKAHUS PEAKLMM HEKOTOPBIX IPEACTABUTEICH OPraHU4eCKUX
BEILECTB C KMCIOPOJOM, BOJLOPOIOM, METAINIAMH, OCHOBAaHUSIMHU, FAJIONCHAMMU.



BBIIyCKHUK MOTY4YUT BO3MOXKHOCTh HAYUYUTHCS:

* BBIABUTaTh U MPOBEPATH IKCIEPUMEHTATIBHO THUIOTE3bl O XUMHYECKMX CBONCTBaX BEIIECTB Ha
OCHOBE MX COCTaBa U CTPOCHHS, UX CIIOCOOHOCTH BCTYNATh B XUMUYECKHE PEAKINH, O XapaKTepe
U TIPOAYKTaX Pa3IUYHBIX XUMHUECKHUX PEAKIIHIi;

*  XapaKTepU30BaTh BEIECTBA II0 COCTaBY, CTPOCHMIO M CBOICTBAM, YCTaHABIMBAIOT MPUYHUHHO-
CJIE/ICTBEHHBIE CBS3H MEXKAY TaHHBIMH XapaKTepUCTHUKAMU BEIIECTBA;

* COCTaBIATH MOJIEKYJIIpDHbIE U IIOJIHBIE HOHHBIE YPABHEHMSI 110 COKpPAIIEHHBIM HOHHBIM
YpaBHEHUSM;

*  TPOTHO3UPOBATH CIIOCOOHOCTH BEILIECTBA MPOSBIATH OKUCIUTEIBHBIC WM BOCCTAaHOBUTEIILHBIC
CBOMCTBA C yUETOM CTENECHEI OKUCIECHUS JIEMEHTOB, BXOJISAIINX B €r0 COCTaB;

* COCTaBJIATh YPAaBHEHMsI PEAKIMM, COOTBETCTBYIOLIUX IIOCJIEA0BATEIbHOCTH IPEBPALLECHUI
HEOPraHMYECKHUX BEIIECTB Pa3IMYHBIX KJIACCOB;

*  BBABUIATh U MPOBEPATH FKCIEPUMEHTAIBHO TUIIOTE3Bl O PE3yJbTaTaX BO3JEHUCTBUS Pa3IMUHbIX
($hakTOpOB HAa U3MEHEHHE CKOPOCTU XUMHYECKOM peaKIlnu;

*  UCNOJNB30BaTh MNPUOOPETEHHBIE 3HAHUSA JUISI DKOJOTHYECKHM TIPAaMOTHOTO TIOBEICHUS B
OKpY:Karolei cpene;

*  HCTOJIb30BaTh MPUOOPETEHHBIE KIIFOYEBbIE KOMIIETCHIIMH MPH BBITIOJHEHUH MPOEKTOB U y4eOHO-
HCCIIEIOBATENIbCKUX 3a/lad 0 M3Y4YEHHIO CBOICTB, CHOCOOOB MOJNYYEHHs M pacro3HaBaHUS
BELIECTB;

* 00BEKTHBHO OLIEHHBATh UH(OPMALIHMIO O BELIECTBAX U XUMUUECKUX MIPOIECCaX;

* KpUTUMYECKHM OTHOCHUTHCA K IICEBJOHAy4YHOH WHHQOpMalnuM, HEA0OpPOCOBECTHOM pekiame B
CpecTBax MaccoBOM MH(popMaIuy;

* 0CO3HaBaThb 3HAYECHHE TEOPETUUYECKUX 3HAHUNW MO XUMHUHM JIs MPAKTHUYECKOH AesITeNIbHOCTH
YEJI0BEKA;

* co3gaBaTh MOJENM U CXEMbl JJI pElIeHUs Y4eOHbIX M IO3HABATENbHBIX 3a/ay; NOHHMATh
HEOO0XOAUMOCTb COOJIIOJICHUSI TIPEANMCAHIM, peasiaraéMbIX B HHCTPYKIHUSAX [0 UCIIOJIB30BaHHIO
JIEKapCTB, CPEICTB OBITOBOM XUMHH U JP.

4. Conep:kanue NporpaMMbl

Xumus 8 kiaace
(70 yacos, 2 yaca B HeIeJ10)
HavajbHble MOHATHS U 3aKOHBI XMMHMHU

Tena u BenecTBa. CBOMCTBA BEIIECTB. DTAaTOHHBIC (PU3NYECKIE CBOMCTBA BelleCTB. MaTepuaisl 1
MaTepuanoBeneHrue. Poib XUMUU B JKU3HH COBpeMeHHOro oOmiectBa. OTHOIIEHHE OOIIEeCTBAa K XMMHH:
xemounus u xemopoous.

Metonst u3ydyenus xumud. HaOmiogenuwe. OxcmepuMeHT. MognenupoBanue. Mogenu
MaTepuaIbHbIC U 3HAKOBHIE WJIM CUMBOJIbHBIC.

I"azpr. XKunkoctu. TBEpabie BemiecTBa. B3anMHble epexobl MKy arperaTHbIMUA COCTOSIHUSIMU
BEIIIECTBA: BO3TOHKA (CyOnuManus) U JecyosuManwsi, KOHACHCAIUS U WCIapeHue, KPUCTAUTH3alus U
IJIaBJICHUE.

®usnueckue sBiIeHUsA. YucThle BEMECTBAa U CMeCH. | OMOreHHble U reteporeHHsle cMecu. Cmecu
ra3oo0pasHble, xuakue u TBEpAbIe. CmocoObl pa3leneHus CMeceil: MeperoHkKa, WIW JTUCTUIUISALNSA,
oTcTauBaHue, PUIbTPOBAHUE, KPUCTAJUIU3AIMS WU BhilapuBaHue. XpoMartorpadus. [Ipumenenue »Tux
CrI0cO0OB B J1a00PaTOPHOM MPAKTHKE, HA IPOU3BOJICTBE U B OBITY.

XUMHUYECKUE JIEMEHThI. ATOMBI U MOJIEKYJbl. [IpocThie U ClOKHBIE BenlecTBa. AJUIOTPOIUS Ha
npumepe kuciaopoaa. OCHOBHBIE TMOJOXKEHHS aTOMHO - MOJIEKyJisipHOro yueHus. Monbl. BemectBa
MOJIEKYJISIPHOTO 1 HEMOJIEKYJISIPHOTO CTPOCHHSI.

3HaKU (CHMMBOJIBI) XUMHYECKUX 3JIeMeHTOB. MHopMaIums, KOTOpYyI0 HECYT 3HAKH XUMHYECKHX
AJIEMEHTOB. DTUMOJIOTHUS HAa3BaHUN HEKOTOPBIX XHMMHUYECKHUX 3JieMeHTOoB. llepuoanueckas Ttabnuia
xuMuueckux sneMeHToB /. M. MengeneeBa: KOPOTKONEPUOAHBIM M JJIIMHHONEPUOIAHBIA BAPUAHTHI.
[lepuonbr u rpynmel. ['maBHass U mobouyHast moArpynmbl, Win A- u b-rpynmnel. OTHOCHTENbHAS aTOMHAs
Macca.

Xumunyeckue Gopmynsl. Manekcsl u koagdunuenTsl. OTHOCUTEIbHAS MOJIEKYJIsIpHas Macca.
MaccoBasi J0Js XMMHYECKOTO 3JIeMEHTa B coenuHeHuHu. MHdopmaius, KOTOPYIO HECYyT XUMUYECKUE



hopMyITBL.

BanentHocth. CTpyKTypHBIE (POPMYIIBI. XUMHUECKUE IJIEMEHTHl ¢ TOCTOSHHOW M MEpEeMEeHHOU
BaJICHTHOCThIO. BbIBOn (opMynsl coenumHeHus 1o BajleHTHOCTU. OmpeneneHne BaJeHTHOCTH
XMMHYECKOTO 3JIeMeHTa 1o ¢opmyne BemiectBa. CocTaBleHHE HAa3BaHUN COCAMHEHHM, COCTOSAILIMX M3
IBYX XUMHUYECKUX 3JIEMEHTOB, 110 BaJICHTHOCTH. 3aKOH IIOCTOSIHCTBA COCTaBa BEILECTB.

Xumunueckue peakuuu. PeareHTtsl M NnpoaykTsl peakuuu. lIpusHakM XMMHUYECKUX pPEAKLHUM.
VYcnoBus ux NpoTekaHus W mpekpameHus. Peakiuu ropeHus. DK30TEPMHUYECKHE U DHIOTEPMUYECKHUE
peaKiuu.

3aKOH COXpaHEHHs Macchl BellecTB. XHMMHYECKHE YypaBHEHHsA. (COCTaBICHHE XHMHUYECKHUX
ypaBHeHu. HpOpMaIus, KOTOPYIO HECET XUMUIECKOE YpaBHEHUE.

Knaccudukanus XMMHUECKUX peakLUd [0 COCTaBy M YHCIY PEAareHTOB M IMPOJYKTOB. THIIbI
XUMHUYECKHUX peakuuid. Peakuum coeanHeHus, pas3niokeHHs, 3aMmenieHuss u oOMeHa. Karamuzaropsl u
KaTajus.

JleMoHCTpanun

Komnnekuust MmatepuaioB v U31€IUH U3 HUX.

Monenu, ucnosb3yeMble Ha ypokax (GU3uKH, OMOJIOTHH U reorpaduu.

OOBEMHBIE U IAPOCTEPKHEBBIE MOJIENIN HEKOTOPBIX XUMUYECKUX BEIIECTB.

Mogenu KpUCTAUIMYECKUX PEMIETOK.

CoOupanue npubopa Juisl MOJYy4YEeHUs Ta3a U IPOBEPKa €ro Ha FepMETHYHOCTb.
Bosronka cyxoro ib/a, ioaa wim HadTanuHa.

ArperaTHbl€ COCTOSTHUS BOJIBI.

Pa3nenenue 1Byx HECMEIINBAIOIINXCS JKUAKOCTEN C TOMOILBIO JIEIUTEIbHON BOPOHKH.
JlvctunnsaTop u ero pabora.

YcranoBka uist GunbTpoBaHUS 1 e€ padora.

VYcraHoBKa JU1s BbITapUBaHus U €€ paboTa.

Kosuteknust OBITOBBIX MPUOOPOB TSl PHIBTPOBAHUS BO3AyXA.

Paznenenue kpacsiero BeuecTsa guomMactepa ¢ oMOIIbI0 OyMakHOH XpoMaTorpaduu.
Mojenu aJuIoTpOnHbIX MOAU(PHUKALIUI YIIIepoa U CEPBHI.

Ilosryyenue o30Ha.

Hoptpetst 1. 5. Bepuenuyca u JI. V. Menzeneesa.

KopoTtkoneproaublii W JAJIMHHONEPHONAHBIH BapuaHThl [lepmoamueckoit cucremsr J[. W.
Menpeneena

KoHcTpynpoBaHue mapoCcTepKHEBBIX MOJIEIIEH MOJIEKYIL.
Annapat Kunmna.

PasnoskeHne GmxpoMara aMMOHHUS.

["opeHue cepbl 1 MArHUEBOM JICHTBI.

IToptpetst M. B. Jlomonocosa u A. JI. JIaByasbe.

OnBIThI, MUTIOCTPUPYIOLINE 3aKOH COXPAaHEHHS MAaCcChI BEILIECTB.

I'openne docdopa, pacTBOpeHHE MPOIYKTa TOPSHHS B BOJIC U UCCIIEIOBAHUE MOJYYCHHOTO
pacTBopa JaKMyCOM.
BzanmopeiicTBHE COISTHOM KHCIIOTHI C ITTHKOM.
[Nonyuyenue runpoxcuna meau (I1) u ero pasioxeHue Npu HarpeBaHUU.
JIaGopaTopHEbIE ONBITEI
O3HakOMJIEHHE C KOJIIEKIIUEH Tab0opaTOpHOI MOCYIBI.
[TpoBepka npubopa 1715t MOJIYYEeHHsI Ta30B HA T€PMETUIHOCTbD.
O3HakOMIICHHE C MUHEpajaMH, 00pa3yroIUMHU TPaHNUT.
[TpuroToBieHUE TETEPOTCHHON CMECH TTOPOIIIKOB CEPHI M JKeJIe3a U UX pa3ielieHue.
BiaumopeiicTBue pacTBOPOB XJIOPUAOB U HOAMIOB KaJIHsI C PACTBOPOM HUTpaTa cepedpa.
[Tonyuenue rugpokcuna menu(Il) u ero B3anmozeiicTBie ¢ CEpHON KUCIOTOM.

B3anmoneiicTBre pacTBopa cojibl ¢ KMCIOTOM.

Nk~ wWPE

HpOBepKa 3aKOHa COXpPAaHCHUA MACChl BEIICCTB Ha IIPUMCPE B3aUMOJEHCTBUS MIEIOYH U KHUCIIOTHL.



9. TlIpoBepka 3aKoHa COXpaHEHHs MacChl BEIIECTB HA PUMEPE B3aUMOJIEHCTBHS IEIOUM U CONH
xenesa (11).

10. Pasnoxenue nepokcuaa BOI0poa ¢ oMomibio okcuaa mapranna (1V).

11. 3amerenue xene3oM MeH B MEIHOM KyIOPOCE.

IIpakTuyeckue paboThI

1. 3nakomcTBO ¢ MabopaTopHBIM 000pynoBaHueM. [IpaBuina TeXHUKH O€301MacHOCTH P paboTe B
kaOuHere xumun. Hekotopbie BUIbI paboT.

2. AHanu3 MOYBHI.

Ba:kHeliue npeacTaBuTe/ Il HeOpPraHmieckux BemecTs. KonuyecTBeHHbIe OTHOLIEHUS B XUMHH

CocraB Bo3nyxa. [lonstre o0 0OBEMHOW J0JIe KOMIIOHEHTAa MPUPOJHON Ta30BOM CMECH —
BO3ayXa. Pacuér 00bE€Ma KOMIIOHEHTA Ta30BOi CMECH T10 ero 00BEMHOM 051e 1 HA00OPOT.

Kucmnopon. O3on. [lonmyyenue kucnopoma. Cobupanue U pacro3HaBaHUE KUCIOPoJa. XUMHUYECKUE
CBOMCTBAa KHUCJIOpPOZA: B3aMMOJAEWCTBHE C MeETa/llaMH, HEMETaUlaMH U CJIOKHBIMU BELIECTBAMHM.
[Tpumenenue kuciaopoaa. KpyroBopot kuciopoia B mpupo/ie.

Oxcunpl. OOpa3oBaHue Ha3BaHHUM OKCUAOB 1O uX (hopmynam. CocraBieHue GopMya OKCHIIOB O UX
Ha3BaHUAM. [IpencraBurenu OKCUIOB: BOAA U YIVIEKUCIBIN a3, HEraleHas U3BeCTb.

Bonmopon B mnpupone. dusnueckue M XUMHUYECKHE CBOMCTBA BOAOPOAA, €ro IOJIYyYEHHE U
MIPUMEHEHUE.

Kucnotsl, ux cocraB u knaccudukanus. Manukaroper. Tadnwma pactBopumoctu. ColsiHas 1
cepHasi KUCIIOThI, UX CBOICTBA U PUMEHEHHE.

Comnu, ux cocraB 1 HazBaHus. PactBopumocTs comnell B Boze. [IpencraBurenu coseil: Xaopua HaTpus,
kapOoHaT HaTpwusl, pocdaT KaIbIHU.

[locrosinnas ABoragpo. KommuectBo BemiectBa. Moinb. MomsipHas Mmacca. KpaTHble equHMIIBI
M3MEPEHUS] KOJMYECTBA BEIIECTBA — MWJUIMMOJb M KWJIOMOJIb, MWUIMMOJSIPHAs W KWJIOMOJISIpHAs
Macchl BEIIECTBA.

Pacuétel ¢ uCnosib30BaHUEM MOHSITHI «KOJIMYECTBO BEHIECTBA», «MOJISIPHAS Maccay, «IOCTOSHHAs
ABoraapo». 3akoH ABorazapo. MossipHblii 00bEM Ta3000pa3HbIX BemecTB. OTHOCUTENbHAS TUIOTHOCTH
OJIHOT'O ra3a o APYyromy.

KpaTHble enuHUIBl U3MEPEHHS — MUJUIUMOJISIPHBIA U KUJIOMOJIIPHBIA O0BEMBI Ia3000pa3HbIX
BEILIECTB.

PacuéTbl ¢ MCMoONb30BaHUEM IMOHITHH «KOJIWYECTBO BELIECTBA», «MOJIIpHAs Macca», «MOJISPHBIN
00BEM Ta30By», «IOCTOSTHHAST ABOTAIPOY».

PacuéTbl ¢ HCMnonb30BaHUEM MOHATHH «KOJIWYECTBO BELIECTBA», «MOJIIpHAs Macca», «MOJISPHBIN
00BEM T'a30B», «UUCIO ABOTAAPO».

I'unpocdepa. Kpyrosopor Boasl B mpupoae. dusmueckrue U XUMHUYECKHE CBOWCTBA BOJBI:
B3aUMOJEHCTBUE C OKCUAAMH.

OcHoBaHus, UX cocTaB. PacTBOpUMOCTh OCHOBaHMi B Bone. M3MeHEHHE OKpacKu WHIMKATOPOB B
nies104Hoi cpeze. [IpencraBureny menodei: rTuApOKCUAbI HATPUS, KNS U KaJIbLHsl.

PactBoputens um pactBopéHHOe BemecTtBo. PactBopbl. PactBopenume. I'mapatel. MaccoBas nois
pacTBOPEHHOr0 BewlecTBa. PacuéTel, CBsI3aHHBIE C UCIOJIB30BAaHUEM IIOHATHUS «MaccoBas J0JIs
pacTBOPEHHOTO BEIIECTBAY.

JemoHcTpanuu

OmnpeneneHue coep:kaHus KUCIOPOa B BO3IyXeE.

[Tonyyenue kucnopoja pa3aoKeHUEM IEpMaHraHaTa Kajius U MepoKcuaa
BOJOpOAA.

Cobupanue METOJIOM BBITECHEHHS BO3/[yXa U BOJIBI.
PacnioznaBanue kucimopoza.

['openue maruusi, sxenesa, yris, cepsl U pochopa B KHCIOPOJIE.
Koiutekuus okcuaos.

[Tonyuenue, cobupanue u pacrno3HaBaHUe BOJIOPOAA.

I'openue Bonopona.

Bzaumoneiictue Bogopoaa ¢ okcugom meau(Il).

Konnekmnust MUHEpaIbHBIX KACTIOT.

[TpaBuio paz6aBieHus cepoil KUCIOTHI.



Konneknus cosnen.
Tabnuia pacTBOPUMOCTH OCHOBaHHIA, KUCIIOT U COJIEH B BOJIE.
HexoTopsie MeTabl, HEMETAIJIBI U COSAMHEHUS KOJTMYECTBOM BEIIeCTBa B 1 MOIIb.
Mojiens MOISIpHOTO 00bEMA Ira3000pa3HbBIX BEIIECTB.
JlaGopaTopHbIe OIBITHI
12.  TlomyTHeHHE U3BECTKOBOM BOIbI IPH MPOITYCKAHNH YTIIEKMCIOTO Ta3a.
13. Tlonyuenue Bomopoaa B3aMMOAEHCTBUEM IMHKA U COJISTHOM KHMCIIOTEL
14. PacnosHaBaHWe KMCJIOT HHIAMKATOPAMH.
15. M3MeHeHHe OKpacKH MHIMKATOPOB B IIEJIOUHOM CpeIE.
16. OsmakomieHme ¢ mpemapaTtaMH JOMAIlIHEN MM IKOJIBHOW alTedKH — PAcTBOPAMH MEPOKCHIA
BOAOpOAa, CIIMPTOBOU HACTOUMKH MOJAa U HAIATBIPHOI'O CIIMPTA.
[paxTryeckue paboThl
1. Tlonyuenue, cobupanue 1 pacro3HaBaHUE KUCIOPOJIA.
2. Tlony4enune, coOUpanue U paclo3HaBaHKUE BOJOPOJIA.
3. TIpuroToBneHNEe pacTBOPOB CONEH C X 3aJaHHOM MacCOBOM JONEIA.

OcCHOBHBIE KJIACChI HEOPTAaHMYECKUX COeIUHeHUil
O06o00menne cBeneHuit 00 OKCHAAX, UX KIACCU(UKAINH, HA3BaHUAX U CBOMCTBaxX. CriocoOb
MOJTYYCHHUS OKCHIOB.

OcHoBaHus, WX KilaccuUKalus, Ha3BaHUS W CBOMCTBA. B3aummoneilcTBHE C KHUCIOTaMH,
KHUCJIOTHBIMH OKCHJIAMH M COJIAMH. Pa3inokeHue HepacTBOPUMBIX OCHOBaHWUU. CrocOOBI TMONYYCHHS
OCHOBAaHMIA.

Kucnorel, wux xnmaccudukanms wu Ha3BaHua. OOmMe XWUMHYECKHE CBOWCTBA  KHCIOT.
BzauMogeiicTBue KHUCIOT ¢ MeTaUlaMd. OJEKTPOXMMHMUYECKHH  Psifl HANPSHKEHUW  METalIoB.
BzaumMoneiicTBre KUCIIOT C OKCHUAAMH METAJIJIOB.

B3anMozeicTBre KHCIOT C OCHOBaHUSIMM — pEaKlMs HEWTpalau3aluu. B3aummonencTBHEe KHUCIOT €
consiMu. [lonydenne 6€CKUCTOPOIHBIX U KUCIOPOICOIEPKAIINX KHCIIOT.

Comnm, ux xknaccudukaius u cBoicTBa. B3anmoeiicTBie coseit ¢ MeTamuiaMu, 0COOEHHOCTH ITHX
peakuuii. BzaumopaencTeue coseut ¢ CoJsIMU.

['eneTnveckue psapl MeTalyla W HeMeTaula. [‘eHeTHdeckass CBs3b MEXIy Klaccamu
HEOpPraHMYECKHX BEIIECTB.

JlaGopaTopHEBIE ONBITEI

17. B3zauMoeiicTBre OKCH/IA KAJTbIIUS C BOJOM.

18. TTomyTHEHME U3BECTKOBOI BOIBL.

19. Peakuus veifrpanusanyu.

20. Monyuenue rugpokcuaa meau (1) u ero B3auMomeiicTBHE ¢ KUCIOTOI.
21. Pasnoxenue rugpokcuna meau (1) mpu HarpeBaHum.
22. B3aumojeiicTBHIE KUCIOT ¢ METAJIaMHU.

23. B3auMoeiicTBIE KHCIIOT C COISTMH.

24. O3HaKOMJIEHUE ¢ KOJUIEKIMEHN COTIEH.

25. Bzaumoneticteue cynbgara meau (I1) ¢ sxene3om.
26. B3anMoieiicTBIE COei ¢ COSTMH.

27. T'eneTnyeckas CBI3b Ha IPUMEPE COEAUHEHUN METH.
[IpakTryeckue paboOTHI

4. Pemenue 3KCIIEPUMEHTAIBHBIX 3a/1a4.

IMepuoanyeckuii 3axoH u [leprnoanyeckasi cucreMa XuMHYECKHX 3JIEMEHTOB
. . MeHnaesieeBa 4 CTPOCHHE aTOMA

EcrecTtBenHble ceMeNCTBA XMMUYECKUX DJIEMEHTOB:IIEIOYHBIE U IEJI0YHO3EMENIbHbIE METaJUIbl,
rajioreHbl, WHEpTHBIC (OmaropojHbie) razpl. AMGOTEpPHOCTh. AMQOTEpHBIE OKCHUABI U THAPOKCHIIBI.
KommnekcHeie coin.

Otkpoeitue . U. MenneneeBbim llepuogumyeckoro 3akoHa W co3ganue um llepumoanueckoi
CHUCTEMbI XUMHUYECKUX JIEMEHTOB.

ATOMBI KaK (opma CyIIECTBOBAHMSI XUMHUYECKHUX 3JeMEHTOB. OCHOBHBIE CBEICHUS O CTPOCHUU
aToMoB. JloKka3zaTenbCTBa CIOXKHOCTH CTpoeHHs: atomoB. OnbITel Pesepdopaa. [lnanerapHas moxensb



CTPOCHHS aTOMa.

CocTaB aTOMHBIX f1€p: HMPOTOHBI, HEUTpOHBI. OTHOCUTENbHAs aToMHas Macca. B3aumocBs3b
MOHATHH «TIIPOTOH», KHEUTPOH», «OTHOCUTEIIbHASI aTOMHAs Maccay.

Muxkpomup. DnekTpoHsl. CTpOEHUE AIIEKTPOHHBIX YPOBHEN aTOMOB XMMHUYECKUX 3J1eMEHTOB NelNe
1-20. ITonsiTHE O 3aBEPIIICHHOM 3JICKTPOHHOM YPOBHE.

N3otonbl.  ®usnyeckuit cMmbica  cumBoiuKkK Ilepuomnueckoit  cucrembl. CoBpeMeHHas
¢dopmynupoBka Ileproanueckoro 3akoHa. MI3MeHeHMsI CBOMCTB 3JE€MEHTOB B MEPHOJAxX M Ipymiax, Kak
(GyHKIUS CTPOCHUS SJIEKTPOHHBIX 000JI0UEK aTOMOB.

XapakTepuCcTHKa DJJIEMEHTa-MeTaula M JJEMEHTa-HeMeTajlla [0 UX IIOJIOKEHUIO B
Ilepunonnueckoi cucreme XuMudeckux anemeHToB . M. Menneneesa.

JleMoHCcTpanuu

Paznuunbie hopmbl TabIIUIl TEPUOIUUECKON CUCTEMBI.
Mopnenuposanue nocrpoenus Ilepuonnueckon cucremsl /. 1. Menneneesa.
Mopnenn aTOMOB XUMHYECKHUX AJIEMEHTOB.

Moiei aTOMOB 3J1€MEHTOB 1—3-T0 IIeproI0B
JIabopaTopHBIE OIBITHL

28. Tonyuenue aM(pOTEPHOTO IHAPOKCHIA U HCCIIEN0BAHUE €TI0 CBOMCTB.

Xumuyeckas cBsi3b. OKHCINTEIBbHO-BOCCTAHOBUTE/IBHBIC PEAKIHHU

HonHas xumudeckas cBs3b. MoHBI, 00pa3oBaHHbIE aTOMAMH METAJUIOB M HeMeTauoB. Cxembl
0o0pa30BaHUs] MOHHOW CBSA3M JUIsi OWHApHBIX CcOeAMHEHUH. VOHHBIE KpPUCTAJUIMYECKHE PEIIETKH U
(bu3nyeckue CBOMCTBA BEUIECTB C 3TUM TUIOM peléTok. [TonsaTre o popMynpHON enuHUIIE BElIECTBA.

KoBasieHTHass XuUMHUYeCKasi CBs3b. OJEKTPOHHbIE M CTPYKTypHbIe (opmynsl. KoBaneHTHas
HernossipHast  cBsi3b.  Cxembl 00pa3oBaHMsI KOBAJCHTHOM CBSI3W A OMHApHBIX COEJUHEHHUH.
MoutekyisipHbIE U AaTOMHBIE KPUCTANINYECKHUE PELIETKU, U CBOMCTBA BELIECTB C 3TUM THUIIOM PEILIETOK.

DNeKTPOOTpULATENBHOCTb. P anexTpoorpunareasHocTd. KoBaneHTHAs MOIsSpHas XUMUYecKas
cBs3b. Jlumonb. Cxembl 00pa3oBaHMs KOBAJICHTHOH MOJISIPHON CBA3M Ui OMHApHBIX COCAMHEHUI.
MounekyJsspHbIe ¥ aTOMHBIE KPUCTAITIMYECKHUE PEIIETKH, CBOMCTBA BEIIECTB C ITUM THUIIOM PEIIETOK.

Metannnueckass XUMHUYECKas CBSA3b M MeETaJNIMYecKas KpucTaimueckas pemérka. CBolicTBa
BEILIECTB C 3TUM THUIIOM pel€ToK. EnrHas npuposa XMMUYECKUX CBA3CH.

Crenenb oxucieHusi. CpaBHEHUE CTENEHM OKHUCJIEHUS W BajleHTHOCTU. [IpaBuia pacuéra
CTeneHel okucieHus 1no GopMyaaM XUMHUYECKUX COCAUHEHUI.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu. OIpeneneHue CTENeHed OKHUCIEHUs s
3JIEMEHTOB, OOpPa3yIOIIMX BELIECTBA pa3HBIX KiIacCOB. Peakuuu MOHHOrO OOMEHAa U OKHCIUTEIbHO-
BOCCTAaHOBUTENbHbIE peakuuu. OKUCIUTEIh U BOCCTAHOBUTENb, OKHCIEHHE M BOCCTaHOBJICHUE.
CocraBiieHHEe ypaBHEHUN OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAaKUUNA METOJOM  DJIEKTPOHHOI'O
Oananca.

JemoHcTpanyu

Buneo dparments! u cnaiigsl «loHHas XUMHUYECKas CBA3b ».

Komnexius BemecTs ¢ MOHHON XUMHUYECKON CBS3LIO.

Moaenu MOHHBIX KPUCTAUIMYECKUX PEIIETOK.

BuneodparmenTs! u cnaiinbl «KoBaleHTHAsE XUMUYECKAs! CBSI3b.
Konneknus BemecTs MOJEKYIIPHOTO K AaTOMHOTO CTPOCHHS.

Mopenu MONEKYISIPHBIX U AaTOMHBIX KPUCTANIMYECKUX PEIIETOK.
BuneodparmenTs! u ciaiapl «MeTamandyeckas XUMAYECKast CBSI3bY.
Komnnekmusg «MeTtannbl U CIUIaBBI».

B3anMopeiicTBre 1uHKa ¢ cepoit, COSTHONM KUCIOTOH, xopuaom menu (I1).
['openune marnus.

B3anmoneincreue XJI0pHOU U CEPOBOIOPOAHOM BOJBL.
JIaGopaTopHEBIE OMBITEI
29. M3roTopieHne MOAENH, HILTIOCTPUPYIOIIEH CBOMCTBA METAIINYECKON CBA3H

Xumus 9 kiaace
(68 uyacos, 2 yaca B HeleI0)



IToBTOpeHne u 06001IeHNe CBeIeHUIi 10 Kypcey 8 KJacca.

bunapubeie coeaunenus. Okcuabl cojeoOpasyrolmue U HecojeoOpasyromue. [ 'uapoKcus:
OCHOBaHUs, aM(oTepHbIe, KUCIO0ThL. CpeiHNe, KUCIIbIE, OCHOBHBIE COJIU.

OO6o0uieHre CBeICHUH O XMMHUYECKUX peakiuax. Kiaccuduxanus XMMHUYECKHX peakiuil 1o
pa3IMYHBIM OCHOBAHMSAM: COCTAaBy M UYMCIY PEArUpyROIUX M 00pa3yroIluXcs BELIECTB, TEIUIOBOMY
3¢ deKTy, HalpaBICHUIO, U3MEHEHHUIO CTEMEeHEH OKMCICHHS AJIEMEHTOB, O0pa3yIOLIMX pearupyroume
BEIIIECTBA, (pa3e, UCIOIBb30BAHUIO KaTaIu3aTopa.

IlonsiTne 0 ckopocTH XUMUYECKOM peakuuu. DaKTOphl, BIUAIOLIME HA CKOPOCTh XMMHUYECKHUX
peakuui: IpUpOJa pEearupyrolluX  BEIIECTB, HUX KOHLEHTpalus, TeMIeparypa, IUIOIIaldb
COIIPUKOCHOBEHHS, HAIMUUE KaTaiu3zaropa. Karanus.

JleMoHCcTpauuu

O3HaKOMJICHHE C KOJUIEKIIUSIMHI METAJUIOB U HEMETAJLJIOB.
O3HaKoMJICHHE C KOJUIEKLIUSIMHI OKCUIOB, KUCJIOT U COJIEH.
3aBHCHMOCTH CKOPOCTH XHMHUYECKON PEaKIK OT PUPOJIBI PEarupyroIiuX BEIIeCTB.
3aBHCHMOCTb CKOPOCTH XMMHUYECKON PEeaKIMK OT KOHLIEHTPAIMH PearupyoLIiX BEIIECTB.
3aBHCHMOCTH CKOPOCTH XUMHUYECKOW PEAKIUH OT IJIOIIA !
COIIPUKOCHOBEHUS pearupyromux BeIecTB («KUITSIIIUI CI0i»).
3aBUCHMOCTH CKOPOCTH XMMHUYECKON PEakIMy OT TEMIepaTyphl pearupyronyx BEIecTB.
JIaGopaTopHBIE OMBITHI
B3anmoaeiicTBrue aMMHaka U XJ0pOBOJIOPO/IA.
Peakuus nHelTpanuzanuu.
Hab6mtonenue ternoBoro a3ggexra peakiuy HedTpaau3aium.
BzaumopeiicTBue cepHoit kuciotsl ¢ okcuaom meau (I1).

Paznosxenne nmepokcuaa BoIOpo/Ia ¢ IMOMOIIIBIO KaTajiasbl KapToders.

3aBUCUMOCTh CKOPOCTH XUMHUYECKON PEeaklUU OT MPUPOJIbl PEarupyrolIuX BEIIECTB HA MPUMEPE
B3aMMOJICHCTBUSI PACTBOPOB THUOCYyIh(haTa HaTpus M Xjopuaa Oapusi, THOcynbdara HaTpus U
COJITHOM KUCIIOTEL.

ocoukhowdpE

7. 3aBUCUMOCTL CKOPOCTH XUMHUYECKOM PEAKIMU OT MPUPObI METAILIOB IIPU UX B3aUMOJCHCTBHU C
COJISTHOM KUCJIOTOM.

8. 3aBHCHMOCTH CKOPOCTH XMMHYECKOM pEeaKLMu OT IPUPOABI KUCIOT IIPU B3aUMOIEHCTBUH UX C
KEITE30M.

9. 3aBHCHMOCTB CKOPOCTH XMMHYECKON PEAKIMU OT TEMIIEPATYPBL.

10. 3aBHCHMMOCTBH CKOPOCTH XMMHYECKON PEAKIIMH OT KOHIIEHTPALIUH.

11. 3aBUCHMMOCTH CKOPOCTH XHMHYECKOM pEaKIUH OT IUIOMIAAX CONPUKOCHOBEHHUS PEArdpyroIHX
BELIECTB.

12.  3aBHCHMMOCTBH CKOPOCTH XMMHYECKON PEAKIMH OT KaTaJIn3aTopa.

XHMMHYeCKHe PeaKIMi B PACTBOPAX 3JIEKTPOJIUTOB.

[lonsatue 00 3NIEKTPOIUTHUECKON AMCCOLUAIMH. DJIEKTPOIUTHI U HEAIEKTPOJIUTHL. MeXaHu3M
JUCCOLMAIMN  3JIEKTPOJIUTOB C PA3JIUYHBIM  XapakTepoMm CBs3U. CTeneHb AIEKTPOJIUTUUYECKON
nuccounanuu. CuibHbIE U c1a0ble 3JeKTPOJIUTHL.

OCHOBHBIE TOJOXKECHHSI TEOPUU DIIEKTPOIUTHYECKON auccormaiyy. Knaccudukamnys HOHOB U HX
cBoiicTBa. KucnoTbl, oOCHOBaHMSI U COJIM KaK IEKTPOIUThI. VX Kiaccudukanus 1 JUCCOUaIusl.

OOmue XMMHYECKHe CBOMCTBA KUCJIOT: U3MEHEHHE OKPACKU WHIMKATOPOB, B3aUMOJICHCTBUE C
MeTaJJlaMi, OKCHJIaMU U TUIPOKCHIAMHU METAJUIOB U COJSAMHU. MoOJIeKyasipHble U HOHHBIE (IOJHBIE U
COKpAIEHHBIE) YPABHEHMSI PEAKLIUM.

XHUMUYECKUN CMBICJT COKPAIIEHHBIX YPABHEHHM. Y CIIOBUS MPOTEKAHUS PEAKIIUN MEXKIY AJIEKTPOIUTAMU
710 KOHIIa. Psiji akTHBHOCTH METaJLIOB.

OO01Ime XMMHYECKHe CBOWMCTBA LIENI0Ye: B3auMOJIEHCTBUE C KUCIOTaMU, OKCUAMH HEMETAJIOB,
comsiMu. OOIIMEe XMMHUYECKHE CBOWCTBA HEPACTBOPHMBIX OCHOBAHUI: B3aMMOJCHCTBHE C KUCIOTaMH,
pasyioKeHUe IPHU HarpeBaHUU.

OOmue XUMUYECKUE CBOMCTBA CpPEAHHMX COJICH: B3aMMOJEHCTBHE C KHUCIOTaMH, MICIOYAMH,
COJISIMU U MeTaJIaMu. B3auMo1eicTBHE KUCIIBIX COJIEH CO HIET0YaMH.

IManponus, kak 0OMEHHOE B3aMMOJICHCTBHE COJIeH ¢ BOOM. [ MIpoan3 cov CHIIBHOTO OCHOBaHUS
1 ciaboii kucoTel. ['uaponu3 conu caaboro oCHOBaHUS U CUIbHOM KucioThl. [lIkana pH.



CBoiicTBa KUCJIOT, OCHOBaHUI, OKCHJIOB U COJIEH B CBETE TEOPUHU JICKTPOJIUTHUECKOU
JUCCOIMAIIMU U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.
JeMoHcTpanmu.

HcnpiTanne BEMIECTB U MX PAaCTBOPOB Ha 3JIEKTPOIIPOBOTHOCTb.
3aBUCUMOCTH DJIEKTPONIPOBOJHOCTH YKCYCHOM KMCIOTHI OT KOHIIEHTPALIUH.
JIBM>KeHHE OKPAIICHHBIX HOHOB B DJICKTPUYECKOM ITOJIC.
Omnpenenenne xapakTepa cpejibl B paCTBOPaX COJEH.

JIabopaTopHbBIE ONBITHL.

13. Jlucconmanus caadbIX >JIEKTPOIUTOB HA IPUMEPE YKCYCHOM KUCIIOTHI.

14. Vismenenue oKpacku MHAUKATOPOB B KUCJIOTHOM Cpejie.

15.  Peakuus HelTpanu3anuy pacTBOPa INEIOYH PA3TMIHBIMU KHCIOTAMH.

16. Tlonyuenue runpokcuna Meau (1) u ero B3auMomeHCTBHE C PA3TMIHBIMU KMCIIOTAMH.

17. BzaumonelicTBue cUIBbHBIX KUCIOT ¢ okcuaom meau (I1).
18-20. B3aumoelicTBre KUCIOT ¢ METAJUIAMU.

21. KayecTBeHHas peakuys Ha KapOOHAT-HOH.

22. Tlonyuenue CTyaHsS KPEMHUEBON KHCIIOTHL.

23. KayecTBeHHast peakiys Ha XJIOPHJL - WK CYIb(aT-HOHbI
24. VIzmeHeHne OKpacKy HHAMKATOPOB B LIEIOYHON CPEJIE.

25. B3anMoelicTBIE ET0UEH ¢ YIIIEKHCIIBIM Ta30M.

26. KauecTBeHHas peakiys Ha KATHOH aMMOHHS.

27. Tonyuenue ruapokcuaa Meau (11) u ero pasnoxenwe.

28. B3aumoeiicTBrE KapOOHATOB ¢ KMCIOTAMH.

29. Tlonyuenue ruapokcuna xenesa (111).

30. BzaumozeiicTure xenes3a ¢ pactBopoM cyabdara meau (11).
[IpakTHyecKue paboThI

1. CpoiicTBa KHMCIOT, OCHOBaHHMH, OKCHIOB U COJEH B CBETE TEOPHHU DSJIEKTPOIMTHYECKOM
JIUCCOLMAIIMI U OKHCITUTEIbHO-BOCCTAHOBUTENILHBIX PEAKIIUM

HemeTtauibl U MX coeJUHEHHUS.

Ctpoenue aTroMOB HEMETANIOB M uX mnojoxkenue B llepuogmueckoit cucreme. Psn
NEKTPOOTpHULIATENbHOCTU. KpHcTammyeckue pemeéTkn HEMETAIIIOB — MPOCTBIX BELIECTB. AJIIOTPONUs
n e€ npuuuHbl. Pusmyeckue cBoilcTBa HemeTaioB. OOLME XUMHUYECKHE CBOWCTBA HEMETAJUIOB:
OKHCJIUTENbHBIE U BOCCTAHOBUTEIIbHBIE.

["amorensl, cTpoeHHe UX aTOMOB U MOJeKyld. PU3NUECKHEe U XUMUYECKHE CBOICTBA IaJIOr€HOB.
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB rajOr€HOB B 3aBUCHMOCTH OT UX MOjo0XxeHus B Ilepuonnyeckoit
cucteme. Haxox/1eHne rajJoreHoB B IPUPOJIE U UX MOJIydeHUE. 3HAaU€HNUE U IPUMEHEHUE rajOreHOoB.

['amoreHoBOJOpOABI M COOTBETCTBYIOUIME MM KHCIOTHI:  IUIABUKOBas,  COJIAHAS,
OpoMOBOIOpOIHAS, HOMOBOAOpOAHAsA. [ 'amorenmapl. KadecTBeHHbIE peakiMM Ha TaJOTCHHI-WOHBI.
[IpumeHeHne coeAMHEHUH raJIoreHOB U UX OMOJIOrHYecKas poib.

OOmast xapakrepuctuka »37meMeHToB VIA-rpymmer. Cepa B mpupone u €€ IOJydeHHE.
AnnoTtponHbsle MOU(UKALIUK CEPbI U MX CBOMCTBA. XMMHUYECKHE CBOMCTBA cephl U €€ MPUMEHEHUE.

CepoBOZIOpO/I: CTPOCHHME MOJIEKYJbl, (U3NYECKHE M XUMHYECKHE CBOMCTBA, MOJY4YEHHE U
3HayeHue. CepoBogopoanas kuciota. Cynbhuasl 1 ux 3HadeHue. JlroMuHoOopsI.

Oxkcup cepsi (1V), cepauctas kucnora, cynbduTel. KauecTBeHHas peakius Ha CYIb(QHUT-HOH.

Oxcun cepsl (VI), cepnas kucnora, cynbdartsl. Kpucramnoruaparsl. KauectBeHHas peakuus Ha
cynbdaT-1oH.

CepHast KuCIOTa - CWIBHBIA 371eKTpoauT. CBOHCTBa pa30aBIeHHOM CEpHOW KHCIOTHI, Kak
TUMIMYHOM KHCIOTHI: B3aUMOJEHCTBHE C METaljlaMH, OCHOBHBIMU M aM(pOTEpHBIMH OKCHAAMH,
OCHOBAaHUSAMU U aM(OTEPHBIMH THJIPOKCHAAMH, cosiMU. KauecTBeHHas peakius Ha Cylb(haT-HoH.

OOmiass xapaktepucThka 3jeMeHToB VA-rpynmbl. A30T, CTPOCHHE aTOMa M MOJIEKYIIBI.
dusnyeckue 1 XMMUYECKHE CBOWCTBA U MPUMEHEHHE a30Ta. A30T B IPUPOJIE U €ro OMOJIOTHYECKas POJib.

AMMUax, cTpoeHrue MOJIEKYJbl U (pU3HuecKue cBOMcTBa. AMMMayHasi BOJa, HAIIATBIPHBIM CIUPT,
ruapar aMMuaka. JIOHOpHO - aKIeNnTOpHBIH MeXaHW3M OOpa30BaHUsl KaTHOHA aMMOHUS.
BoccranoBurenpHble cBolicTBa ammuaka. CoiM aMMOHUA U MX IpuMeHeHue. KaduecTBeHHas peakuus Ha
KAaTHOH aMMOHHUSI.



Okcuapl a30Ta: HECOJICOOPa3yIIIHe W KUCIOTHBIC. A30THCTasl KUCJIOTa M HUTPHUTHL. A30THas
KHCJIOTA, €€ MoJIydyeHne U cBorcTea. Hurparsl.

dochop, crpoenue aroma u amtorpornusa. Dochunpl. DPochun. Oxcua dochopa(V) u
oprodocdopuas kuciora. Pocharer. Dochopubie ynodperus. MHCEKTUITUIBL.

OO6mrast xapakTepucTHKa 3JIeMeHTOB IV A-Tpynmbl: 0COOCHHOCTH CTPOEHHUS aTOMOB, MPOCTHIX
BEIIECTB U COCIMHEHUI B 3aBUCMMOCTH OT TOJIO0KEHUS 371eMeHTOB B [leproanueckoit cucreme. YTiepo/.
AnnorponHble Moaudukauuu: anMas, rpadutr. AMOpQHBIA yriepoal W €ro copra: caxa,
aKTUBUPOBAHHBIM  yroib. Apjcopbuus. Xwumuueckue cBoiicTBa  yraepoaa. Kokcoxummueckoe
MIPOM3BOJICTBO U ero npoayKuus. KapOusl.

Oxkcun yrinepona(Il): ctpoenune Monexysnbl, nojiyuenue u ero comcrBa. Oxcupn yriepona(IV):
CTPOCHHME MOJEKYJIbl, MOJYyYEHHE U €ro CBOWCTBA. YrosibHas KuciaoTta. Cojid yroJbHOW KHCIIOTHI:
KapOOHaThl U THIpoKapOOHaThl. TexHUUYecKas U NUILEBas Co/a.

Heoprannueckne u oOpraHudeckue BeIIECTBA. YTIJIEBOAOPOAbl. XHUMHUYECKOE CTPOEHUE
OpPraHMYECKUX BEIIECTB, KaK MOPSI0K COEAUHEHUS aTOMOB B MOJIEKYJIE 110 BaJIEHTHOCTH.

MeraH, 3TaH, Kak NpeleibHbIE YIIIEBOJOPOJbl. OJTWUIEH M alleTWICH, KaK HeIpeaesbHbIe
(HeHaCBIIIEHHbIE) YIIIeBOA0pobl. 'opeHne yrieBoaopoaoB. KauecTBeHHbIE peaKklMM Ha HEIpeeIbHbIE
COEIMHEHUS.

DOTWIIOBBIN CHUPT, €ro MojiyueHue, NpUMeHeHue u (usnonorndyeckoe aeiicteue. TpExaTOMHBIN
cnupT riuuepuH. KadecTBeHHass peakuuss Ha MHOTOATOMHBIE CHUPTBL. YKCyCHasi - MPEICTAaBUTEIb
KJ1acca KapOOHOBBIX KHCIIOT.

Kpemnuii, ctpoenue ero aroma u corictBa. Kpemuuit B npupoae. Cununuasl 1 cunad. Okcun
kpemuus (1VY). Kpemuuesas kucinora u e€ conu.

[IpousBoacTBO cTekia u ueMenta. [Ipoaykuus CUIMKaTHON IPOMBIIUIEHHOCTH: ONTUYECKOE
BOJIOKHO, KepaMuKa, hapdop, pasHc.

OnTHueckoe BOJOKHO.

Hewmerannsl B npupone. dpakimoHHas NEperoHka MHAKOTO0 BO3AyXa Kak CHOcOo0 MOTydeHHs
KHCJIOpOAa, a30Ta, aprosa. [lonyuenue ¢pocdopa, KpeMHUs, XJI0pa, Hoaa. DNEKTPOIU3 pacTBOPOB.

[lonmyuenue cepHOI KUCIOTHI: ChIPhE, XUMU3M, TEXHOJIIOTUYECKAsi CXEMa, METO/ KUIISIIETo CJIos,
MPUHIIAIIBL  TETNIOOOMEHa, MPOTUBOTOKAa M IUpKyJsaiuu. Oneym. IIpou3BoACTBO amMmHaka: ChIPBE,
XUMH3M, TEXHOJIOTUYECKAs CXeMa.

JleMoHCTpalu

Konnekuust HemeTanios.

Mojieny KpUCTalNIM4ecKuX PemETOK HEMETAIJIOB: aTOMHbBIE M MOJIEKYJISIPHBIE.
O30HATOP U NPUHITUIIBI €70 PAOOTHI.

["opeHue HeMeTauIoB - MPOCTHIX BELIECTB: cephl, pochopa, JPeBECHOTO YIIIs.
OO0pas3iibl rajJoreHoB - MPOCTHIX BEIIECTB.

BzanmMoeiicTBie TAJIOTEHOB C METAIIAMH.

BriTecHenue xjiopa OpoMoM WM Ho/1a U3 pacTBOPOB UX COJIEH

Konnexuus npupoJHbIX COeAMHEHUH XJ10pa.

B3aumopaeicTBue cepbl ¢ METAJUIAMM.

I'openue ceprl B kucmopoie

Konnekuust cynbpuaneix pyn.

KauecTBenHas peakuys Ha Cynb(pUI-HOH

ObeciBeurBaHNE OKPAIICHHBIX TKAHEH U IIBETOB CEPHUCTHIM T'a30M.
B3anmonencTere KOHUEHTPUPOBAHHON CEPHOM KUCIIOTHI C MEBIO.
OOyrnuBaHne OPraHUYEeCKUX BEIIECTB KOHIIEHTPUPOBAHHON CEPHOI KHCIOTOM.
Huarpamma «CocTaB BO31yXay.

Buneodparments! u cnaitnsl «lItnubsn 6a3apsn».

[Tony4enue, cobupanue u pacro3HaBaHUE AMMHUAKA.

e Paznoxenue 6uxpomara aMMOHHSI.

e BzaumoneicTBUEe KOHIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIBIO.

e ['opeHHe YEpHOro Mopoxa

e Pa3noxeHue HUTpaTa Kaiaus U TOPEHHUE JPEBECHOTO YrOIbKa B HEM

e  OO0pa31bl NPUPOAHBIX cCOeANHEHUH hocdopa.

e Topenue pochopa Ha Bo3ayXe U B KUCIOPOJIE.

e [lonyuenue 6emnoro gocdopa U UCTIBITAHUE €0 CBOWCTB




o Komnexmus «O6pa3iibl IPUPOIHBIX COEAUHEHUH yriepoaa»

[Toptper H. . 3enunckoro. [lornoieHne akTUBUPOBAaHHBIM YIJIEM pacTBOPEHHBIX BEIIECTB
WJIM Ta30B.

YeTpolcTBO TPOTUBOrasa.

Monenu MoeKy MEeTaHa, 3TaHa, STUICHA U alleTUJICHA.

BsaumopeiicTBue aTuieHa ¢ OpoMHON BOJOW U pacTBOPOM IepMaHIaHaTa Kajusl.
OOure XMMUYeCcKre CBOMCTBA KUCIIOT Ha MPUMEPE YKCYCHOU KUCIIOTHI.
KauecTBeHHas peakuys Ha MHOTOATOMHBIE CIIMPTHI.

Komnexnust «O6pa3ubl IPUPOAHBIX COEAMHEHUH KPEMHUS».

Komnnekuus crekia, KEpaMUKH, [IEMEHTA U U3/1€JIUN U3 HUX.

Komnexnuus npoiyKiuy CUIMKaTHON IPOMBIIUIEHHOCTH.

Bugneodparments! u cnaiinbsl «II[pou3BoACTBO CTEKIIA U IIEMEHTAY.

Konnekuus «lIpupognsie coeuHEHNS HEMETAIIOB.

Buneodpparments! u cnaitnpl «@pakioHHast eperoHka >KuaKoro Bo3ayxa
Buneopparmentst u  cnaiinel  «llomyuenue Bomopoda, KHCIOpoAa U TaJIOTEHOB
AJIEKTPOIUTUIECKUM CIIOCOOOM.

Monenu anmnapaToB AJis IPOU3BOACTBA CEPHOM KUCIIOTHI.

e Mopnenp KUISLIETO CII0S.

e Mopnenp KOJIOHHBI CHHTE3a aMMHUAKa.

e Buzneodparments! u cnaiasl «I[Ipou3BoACTBO CEPHOM KUCIOTHD».

e Buzneodparments! u ciaiiasl «IIpon3BoIcTBO aMMHUaKay.

o Komnekuus «CpIpb€ 1)1 MOIy4EHUS CEPHOM KUCIOTBI».

JIabopaTOpHBIE OIBITHI

31. Pacno3naBaHue rajoOreHuI-MOHOB.

32. KauecTBeHHBIE PEAKIMH Ha CYIb(aT-HOHEL

33. KauecTBeHHas peakiys Ha KATHOH aMMOHHS.

34. XuMuueckue cBONCTBA a30THOM KUCIIOTHI, KaK DJIEKTPOJINTA.
35. KauecTseHHble peakiuu Ha GpocdaT-HOoH.

36. ITonyueHue 1 CBOMCTBA YTONBHOM KUCIIOTHL.

37. KauecTBeHHas peakiys Ha KapOOHAT-HOH.

38. Ilponyckanue yrieKHCIOro raza 4epe3 pacTBOP CHJIMKATa HATPUSL.
TIpakTnueckue padoOTHI

2. V3yueHue CBOMCTB CONSAHOM KMCIIOTHL.
3. Vi3yuenue CBOWCTB CEPHOM KMCIIOTBI.

4., TlonyueHre aMMHUaKa ¥ H3y4EHUE €T0 CBOMCTB.
9. IMonyuyeHue yriaekucsioro ra3a i H3ydeHue ero CBOMCTB.

MeTa/liibl M MX COCAUHEHUS

[Tonoxxenue metamwioB B Ilepuoamyeckoil cucreme xumuueckux snemeHToB . M. Menneneena,
CTPOEHME HUX aTOMOB M KpHUCTAJUIOB. Merauiyeckas CBSI3b M MeTajIMdecKas KpHUCTauIMYecKas
pemérka. duznyueckue cBOMCTBA METAIJIOB: 3JIEKTPO- U TEIIONPOBOAHOCTh, OTPaXKAIOIIasi CIOCOOHOCTD,
m1acTUYHOCTh. Cri1aBbl YEPHBIE U [IBETHBIE.
Metaiuibl KaKk BOCCTAaHOBUTEIU. DJIECKTPOXMMHUYECKHUM Pl HANpsDKeHW. B3anmoneicTBue MeTalioB C
HEMeTaJlJIaMH, OKCUJaMU, KUCIIOTAMHU, COISIMU. AJIFOMUHOTEPMUSI.
CrtpoeHune aToMOB U MPOCTHIX BEIIECTB LIEJIOYHBIX METAJUIOB. 3aBUCUMOCTh (PU3NUECKUX U XUMHUYECKHUX
CBOMCTB IIEJIOYHBIX METAUIOB OT 3apsAoB sAep UX aromMoB. OKCHIbI U THUAPOKCUABI IIETOYHBIX
METaJUIOB, WX TIIOJy4E€HHE, CBOMCTBA, INPUMEHEHHE. BakHeWlne COIM MIENOYHBIX METauIOB, HX
3HAQ4YCHUE B )KUBOW U HEXKUBOM IIPUPOJEC U B )KU3HU YEIIOBEKA.
CrtpoeHre aTOMOB M MPOCTHIX BEIIECTB IIEIOYHO3EMEJbHBIX METAJIOB. 3aBUCUMOCTbh (PU3UYECKUX U
XMMHUYECKHX CBOICTB IIEJIOYHO3EMENIbHBIX METAJUIOB OT 3apsAAoB siaep uX aromoB. Oxkcuabl U
TUAPOKCHU/IBI IIEJIOYHO3EMENBHBIX METAJUIOB, X IOJIy4YeHHE, CBOMCTBA M NpUMEHEHHe. Baknelmme
COJM IIENOYHO - 3€MEJIbHBIX METAJUIOB, MX 3HAUCHHE B MPHUPOJAE U KHU3HH uenoBeka. KapOoHaTsl u
TUAPOKApOOHATHI KaJbIIUA.
JXéctkocTh BOABI: BpeMeHHasi U mocTossHHas. CrocoObl yCTpaHEeHUs! BpeMEeHHOW KECTKOCTH. CriocoObl



YCTpaHEHUS] MOCTOSIHHOM KECTKOCTU. MouuThl. CoelMHEHUs allOMUHUS B NOPUPOJE. XUMHUYECKUE
cBoiicTBa amOMHHUSA. OCOOCHHOCTH OKCHAA M THAPOKCHA aTIOMHHUSA KaKk aM(OTEPHBIX COEeIUHEHHMA.
Baxxneiimme conm amoMuHUS (XJI0pUI, Cyabdar).

OcobenHoctu cTpoeHust aroma sxeines3a. JKenezo B mpupoze. Baxueimme pyasl xeneza. Okcuiasl U
ruapokcuabl xenesa (II) u sxenesa (I1I). Comu xenesa (I1) u sxenesa (I1I). OOHapyxeHHE HOHOB KATHOHOB
JKelle3a B pacTBOpe. 3HAUEHHUE COEIMHEHUH JKee3a.

Koppo3ust xumuueckasi U 3J€KTpOXUMHUYECKas. 3alluTa METAIUIOB OT KOPpo3uK. MeTasuisl B IPUPOJIE: B
CcBOOOJHOM BUE W B Buae coequHeHuid. [lonarue o mertamurypruu. YEpHas W IBETHAs METaLTyprus.
[TupomeTannyprusi, TUAPOMETAILIYPrus, syekTpoMmetautyprusi. Jlomenusiii mpouecc. IlepepaboTka
YyryHa B CTaJlb. DJIEKTPOJIU3 PaCIlIaBOB.

JleMoHCcTpanuu

B3aumMozencTere HaTpus, JINTHS U KAJIBLHSL C BOJOM.

['openue HaTpusl, MarHus M ’kejie3a B KUCIOPOJE.

Bcenbinka TepMUTHON cMecH.

B3anmoneincTere cmecH MOPOIIKOB CEPBI U JKeJIe3a, IUHKA U CEPBI.
BzaumojeiicTBre allfOMUHUS C KUCJIOTaMHU, IIEJI09aMU U BOJIOM.
B3anmoneincTaue xene3a U MEAU C XJIOPOM.

B3anmoneiictBue Meau ¢ KOHIUEHTPUPOBAHHOM CEPHOUM KUCIOTOM M a30THOM KHUCIOTOMN
(pa36aBiieHHOHN ¥ KOHIICHTPUPOBAHHOM).

Oxkpacka miaMeHu COeAUHEHUSIMHU HIEJOYHBIX METAIIOB.
Okpacka TIaMeHu COeIMHEHUAMH IETOYHO3EMENIbHBIX METAJIJIOB.
I"amenue n3BecT BOIOM.
[Tosryyenue x€CTKOM BOJbI B3aUMOJEHCTBAEM YIIIEKUCIIOIO I'a3a C U3BECTKOBOW BOJOM.
YcTpaneHue BpeMEeHHOM KECTKOCTU KUTITYEHUEM U JOOABKOM COIBI.
YcTpaneHnue nNocTOSHHON KECTKOCTH T00aBKOM COJIBI.
VoHUTHI ¥ IPUHIUT UX AecTBUS (BUAEO(PparMeHr).
Konnekuus npupoaHbIX COETUHEHUN aTIOMUHUSA.
BuneodparmenTsl u cnaitapl «OKCH ATFOMUHUS U €T0 MOAU(DUKAIIAN.
[Tonmyyenue ampoTepHOTO THAPOKCHIA ATTFOMUHHMS M UCCIIEIOBAHNE €TO CBOMCTB.
Konnekuus «XuMuyeckre HCTOUYHUKHA TOKa».
Pe3ynpTaThl JIIMTETBHOTO 3KCIEPUMEHTA IO U3YYEHHUIO KOPPO3UU CTAJIBHBIX U3JEIHI B
3aBUCUMOCTH OT YCJIOBHI IIPOLIECCOB.
Boccranosnenue meau u3 okcuaa meau (1) Bogopoaom.
Buneodparments! u cnaiasl «IIpou3BOACTBO YyryHa U CTAIN».
BuneodparmenTs! u cnaitapl «3nemust U3 4yryHa u cTaam.
BuneodparmenTst u cnaiinbl « [ Ipon3BoACTBO arOMUHUSY.

JIaGopaTopHbIE OTBITHI

39. BzaumMoeiicTBue xese3a ¢ pacTBopoM cyibdara meau(Il).

40. [TonyyeHne U3BECTKOBOM BOJIBI U OIIBITHI C HEH.

41. onyuyenne ruapoxcuaon xenesa(ll) u (I1).

42.KauecTBeHHBIE PEAKIIMH HA KATHOHBI JKeJIe3a

[IpakTryeckue paboThl

6. Ilomy4eHue 5KeCTKON BOMBI U CIIOCOOBI €€ YCTPaHEHHS.
/. Pelenue SKCIIEPUMEHTAIBHBIX 32124 110 TeMe «MeTasuIby».

XuMHA U OKpPYIKAKOIIAs cpeaa.

Crpoenne 3emnu: sSApo, MaHTHs, 3€MHas KOpa, UX XUMHYecKuil coctaB. Jlutocdepa u eé

xuMHuueckuii cocrtaB. Munepainel. Pynel. Ocanounbie nmoponbl. Ilone3nsle mckomaemble. XUMUYECKUI
cocTaB ruzipochepbl. XUMHUYECKUN COCTaB aTMOC(hepHl.
HcToYHNKN XUMHUYECKOTO 3arps3HEHUs OKPYXKaromiei cpenbl. ['oOambHbIe YKOIOTHYECKHE MPOOIEMbI
YeJI0BeYeCTBa: MAapHUKOBBIM d3((eKT, KUCIOTHbIE JOXKAMW, O30HOBbIE JBIpbl. MeXIyHapoaHOe
COTPYIHHYECTBO B 00OJIACTH OXpaHbl OKPYXKAIOIIEH cpeibl OT XMMHUYECKOTo 3arps3HeHus. «3enéHast
XUMUSD.



JleMoHCTpaIuu

Buneodparments! u cnaiinsl «CtpoeHne 3eMin U €€ XUMUYECKUN COCTaBy.

KOJ'IJ'ICKI_[I/IH MHHCPAJIOB U I'OPHBIX TOPOA.

Komnexnus «Pyzasl MeTaniosy.

BuneodparmenTsl u cnaitabl «I mo0anbHbIE 9KOJOTHYECKHE MTPOOTIEMBI UeTIOBEUECTBAY.
JIabopaTOpHBIE OIBITHI

43. Uzyuenue rpanura.

O000meHne 3HAHUI 10 XUMHUHM 32 KyPC OCHOBHOM IIKOJbI.
IoaroroBka kK OCHOBHOMY rocy1apCTBEHHOMY JIK3aMeEHY.
CrpoeHue aromMa B COOTBETCTBUU C IIOJOKEHHEM XUMHUYECKOTro 3jeMeHTa B Ilepuoanueckoit

cucteme. CTpoeHuE BellecTBa: XUMUYECKasl CBA3b U KPUCTAJUIMYECKHUE PEIIETKU. 3aBUCUMOCTb CBOMCTB
00pa30BaHHBIX 3JIEMEHTAMU IPOCTHIX BEUIECTB (METAJJIOB, HEMETAJUIOB, OJIarOpOJHBIX TIa30B) OT
IIOJIOKCHUSA 3JIEMCHTOB B Hepnozmqecxoﬁ cucteme. Tumomorus HCOPraHn4Y€CKUX BCIICCTB, ACICHUC UX
Ha Kiaccel W rpynnsl. IIpeacraBurenu. [IpusHaku M yClOBHA NPOTEKAHHUS XMUMHMUYECKHX PEaKIMM.
Tunonornss XUMHYECKHX peaKuHﬁ 0 pasjinv4YHbIM OCHOBAHMUSAM. PeaKHI/II/I HOHHOTO OOMeEHa.
OKHCANTENBEHO-BOCCTAHOBUTEIIBHBIE PEAKIIHH.
XUMHYEeCKHe CBOMCTBA MPOCTBIX BEIIECTB. XapaKTEpHble XWMHUYECKHE CBOMICTBa COJE00pa3yrolux
OKCHJIOB, THIPOKCHUIOB (OCHOBaHHM, KUCIOT U aM(OTEPHBIX THJIPOKCUIOB), COJICH.

6. YueOHO-TEeMAaTHYECKUH IJIAH

No HaumenoBanue pa3zienos (Tem) KonuuectBo B ToM unciie Ha poBeaeHHE
4acoB 110 [IpakTryeckux KoHnTponbHbIX
nporpamme pabor pabor
8 knacc
1. | HauanbHBIE TOHATHS U 3aKOHBI XHMUU 21 2 1
2. | Baxueiimme IIPEICTABUTEIIN 20 3 1
HEOPTaHHMYECKUX BCIIIECTB.
KonuvecTBeHHBIC OTHOIICHHS B XUMHH.
3. | OcHOBHBIE KJacChl HEOPTaHUYECKHUX 11 1 1
COCTMHCHUI.
4. | Mepuonnveckuii 3aKOH u 8 0 0
[leproanueckas cucTeMa XUMHUYECKUX
anemenToB J[. 1. Menneneesa u
CTPOCHHE aToMa.
5. | Xumuueckas cBa3b.  OKHCIUTENBHO- 10 0 1
BOCCTAHOBUTEJIBHBIE PEAKIIUU.
Hroro 70 6 4
9 knacc
1. | IloBTOpenue u 0000mEeHne CBEACHUH 10 5
Kypcy 8 kiacca. XUMUYECKUE PEaKIIHH.
2. | XMMHYECKHE PEaKIH B paCTBOPAX. 10 1 1
3. | Hemeraisl 1 UX coeqUHEHUS. 26 4 1
4. | Metajuisl ¥ UX COEUHEHHUS. 17 2 1
5. | Xumus u OKpyXKaromas cpesa. 2 0 0
6. | OboOmenne 3HaHUN MO XUMHUH 33 Kypc 8 0 1
OCHOBHOM  mmikoawl. IloarotoBka k
OcHoBHOMY rocy/1lapCTBEHHOMY
sk3ameny (OI'9).
Hroro 68 7 4




7. YueOHO-MeTOANYeCKOe o0ecrieueHHe Kypca XHMHUH
OCHOBHOI1 0011€00pa30BaTEIbLHON MIKOJIbI

YMK «Xumus. 8 knaccr
1. Xumus. 8 xitace. YueOHoe nocoowue (aBTopsr O. C. I'abpuensn, U. I'. Octpoymos, C.A. Cinaakos).
2. Metoauueckoe nocodwue. 8 knacc (aBropsl O. C. I'abpuensH, U. I'. Octpoymos, C. A. Crankos).
3. Ilporpamma kypca xumuu s /—9 kiaccoB o01eoOpa3oBaTenbHBIX yupexaeHui (aBropsr O. C.
INabpuensin, U. I'. Octpoymos, C. A. Craakos).
4, TIpoBepouHble 1 KOHTPOJIbHBIE PaboThI. 8 Kiacc (aBTopsl O. C. ['abpuensH, U. B. Tpuryouax).
5. Xumus B TecTax, 3amadax u ynpaxaenusx. 8 kinacc (asropsl O. C. I'abpuensn, U. B. Tpurybyax).
6. DnexTpoHHas popma yueOHOTro Mocoousl.

YMK «Xumus. 9 knaccr
1. Xumus. 9 kinace. Yue6Hoe nocobue (aBtopsl O. C. I'abpuensn, U. I'. Octpoymos, C.A. Cnaakos).
2. Metoauueckoe nocodue. 9 knacc (aBropsl O. C. 'abpuensu, N.I'. Octpoymos, C. A. Cnagkos).
3. Tlporpamma xypca xumun it /—9 kiaccoB oOmieoOpasoBarenbHbIX yupexaeHuil (aBroper O. C.
INabpuensu, U. I'. Octpoymos, C. A. Craakos).
4. IlpoBepounsble 1 KOHTpOJbHBIE padoThl. 9 kiacc (aBTopsl O. C. 'abpuensn, U. B. Tpuryoyak).
5. Xumus B TecTax, 3agadax u ynpaxkaenusx. 9 kimacc (aBropsl O.C. 'abpuensn, U. B. Tpury6yax).
6. DnexrponHas popma ydeOHOTo mocoousl.

HNurepHeT-pecypenl:
1. http://www.alhimik.ru. IIpeacraBiaeHsl ciaeayrole pyOPHKH: COBETHI AOUTYPHEHTY, YIUTEIII0 XUMUH,
CIPaBOYHMK (OYEHb OOJbIIAs MOJ00pPKA TaOIUI U CIIPABOYHBIX MAaTEPHAJIOB), BECENAsl XUMUsI, HOBOCTH,
OJIMMITHA]TBI, KYHCTKaMepa (Macca HHTEPECHBIX HCTOPHUYECKUX CBEICHUIA).
2. http://lwww.hij.ru. Xypran «Xumusi 1 KH3Hb» MOHATHO W 3aHMMATEIBHO paccKa3biBaeT 000 BCEM
HUHTEPECHOM, YTO IIPOUCXOUT B HAYKE U B MUPE, B KOTOPOM MBI JKHBEM.
3. http://chemistry-chemists.com/index.html. DnektponHslii xypHan «XUMHKA U XHMHUS», B KOTOPOM
HPEJICTABICHO MHOXKECTBO OMBITOB MO XHMHUH, 3aHUMATEIbHONW HWH(OPMALUH, MO3BOJSIONICH YBIICUb
YYCHHUKOB IKCICPUMEHTAIBHON YaCThIO MPEAMETA.
4. http://c-books.narod.ru. BceBo3moskHast TuTepaTypa Mo XUMHUH.
5. http://www.prosv.ru/. TlocoOust ans ydaimuxcs, B TOM YHCJIE€ W JUIS TOATOTOBKH K HTOTOBOM
arrectauun (OI'D u EI'D), MeToguueckue nocoOus [Uisi yUUTeNeH, HayqHO-MOMYNISIPHAS JTUTEpaTypa 1o
XAMHH.
6. http://1september.ru/. XKypnan mis yuureneit u He ToabKO. Bosbiioe kommuecTBo paboT y4EHHKOB, B
TOM YHCIIE U UCCIIEI0BATEIBCKOTO XapaKkTepa.
7. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii IIKOJMBHBIA TOPTal CO CCHUIKAMH Ha
00pa3oBaTesIbHBIC CAUTHI 110 XHMHH.
8. www.periodictable.ru. COopHuk craTeii O XUMHYECKHX OJJIEMEHTaX, WUIIOCTPUPOBAHHBIH
IKCTIEPUMEHTOM.

MarepuajibHO-TeXHHYeCKOe oDecredeHre KaOUHeTa XUMHUH:

Ilepeuens nabopamopnozo 060pyoosanus, npu 6blnOJIHEHUU NPAKMUYECKUX PAOOmM nO XUMUU
3a Kypc 0CHOBHOIL 00uell WKObl.
1.000pynoBaHue:

e OobopynoBanne undponoii 1adoparopuu «Touka pocray.

e MukponaGopaTopusi XuMU4ecKas;

e TIPOOUPKHU CTEKIISTHHBIE;

e  KOJOBI KOHHYECKUE;

e CTaKaHBI CTEKISHHBIE Ha 50 Mi;

e TAJOYKH CTECKJISTHHBIC;

e TpyOKU COCTMHUTEINIbHBIC: CTEKIISTHHBIE, PE3UHOBBIE;

e  NPOOKU PE3NHOBBIE;

e  CIIMPTOBKW;

e NpoOMpKOAEPKATEIH;

e  IITAaTHUB JAOOPATOPHBIN;

e IITATHUB JUIs TPOOHPOK;


http://www.alhimik.ru/
http://www.hij.ru/
http://chemistry-chemists.com/index.html
http://c-books.narod.ru/
http://www.prosv.ru/
http://1september.ru/
http://schoolbase.ru/articles/items/ximiya
http://www.periodictable.ru/

BOPOHKA CTCKJISTHHAS;
bunbTp;

CIIUYKU;

acOecToBas CeTKa;
JTYIHHKH.

2.PeakTuBsl:

KHCJIOTBI: COJISTHASI, CEpHasi, a30THA;

IEJIOYN: THIPOKCH]T HATPUS, TUAPOKCHU] KAITBITUS;

ocuoBanus: ruapokcun meau (1) , ruapoxcu xenesa (11);

conu: KapOoHAT Kanblus, xyuopun Hatpus, ximopun menu (1), aurpar cepebpa, xmopun Oapus,
KapOOHAT HATpUs, XJOPHI ATIOMHHUS, IEPMAHTaHAT KaJus, HATPAT Kajus, MEIHBIH Kyropoc,
cynbar xemesa (Il), cyasdar 1mHKa, cynepdocdar, amMmMuayHas CeEIMTPa, MOYCBHHA
(xapOaMu ), XJIOpU Kanus, CyiabpaT HATPUS, CUIIMKAT HATPUs, CyIb(daT allOMUHHUS;

MPOCTHIE BELIECTBA: YT OJb, IUHK, )KEJI€30, ATFOMUHUNA, MarHuii, Me/ib, CBUHEILI;

CJIO’KHBIC BEILIECTBA: MPaMOp, caxap;

WH/IUKATOPBI;

okcunawl: Menu (II), okcun mapranma (IV);

3.0Oprannyeckue BeIIecTBa:

COJIM: aleTat HaTpus, (EHOIAT HATPUS;

KUCJIOTHI: YKCYCHaSI KHCJIOTA, MypaBBI/IHaSI KHCJIOTa, OJICUHOBA,
CIUPTHI: ATAHOJ, U30NECHTUIIOBBIN, TTUIEPUH, IPOTIAHOJT;
6en3om, GpeHod;

YIIIEBOJIBI: KpaxMall, TTI0K03a, caxaposa.

4 Monenm:

HaGops! Moienelt aToMOB /17151 COCTaBICHHS LIAPOCTEPKHEBBIX MOJIENIEH MOJIEKYII;
Kpucramnmueckne pemeTku Coien.

5.Y4eOHble Toco0Us HA IEYaTHOM OCHOBE:

[lepnonnueckas cuctema xumuueckux 3nemeHToB J[.M.Menzaeneesa;
Tabnuua pacTBOPUMOCTH KHCIIOT, OCHOBaHHM COJIEH;
DNEKTPOXUMHUUECKUN Psii HAPSYKEHUN METaJUIOB;

Ha6ops! Tabmu1 k ypokam.

Dnekmponnvie uzoanus:

1.

no

ISR

O©COoO~NO O WN PP

Kommnekt mudpossix obpazoBarenbHbix pecypcoB. I'abpuensn O.C. Xumusa. 8-11 kin. OOO
«dpoda» 2007.

OnextponHas 6ubnanorexa «IIpocBemenuey. «Xumus. 8 kinace». MynpTuMeuitHOe ydeOHOe
nmocoOue HOBOTO 00pasia.

YueOHoe 3nekTpoHHOe n3aanue «Xumus (8-11 kacc). BupryansHas nabopatopusi»

1C: Peneturop. Xumus.

CamoyuuTtens. Xumus it Bcex — XX1. Pemenue 3anau.

Kommbrorepnsie nmpezentanuu B popmare Ppt.

B kabuneme xumuu 06:a3amenvHo 0014CHA ObIMD anmeuykKa, 6 Komopyrwo 6x00m:

. KryT KpoBOOCTaHaBIMBAIOIUI, Pe3UHOBBI — 1 1mIT.

. I[Ty3b1pb mi1st nbaa — 1 mT. (runorepMudeckuii maketT — 1 mr.).

. BuHT cTepunbHbIA, Upokuit 7 X 14 cm — 2 mT.

. buHT cTepuibHBIA 3 X 5 cM — 2 mIT.

. bunT HectepunbHbIl — 1 T,

. CandeTku cTepriibHBIE — 2 YII.

. Bara ctepunbHast — 1 mauka.

. JletikoracTeiph mupuHON 2 cM — 1 karymika, 5 cM — 1 karynika.
. BakTepuIuIHbIH JTeWKOTUIACTHIPh Pa3HBIX pazMepoB — 20 mT.

10. CriuproBoit pactBop nona S%-uoiit — 1 drakos.

11. Boanslii pacTBOp aMMHaka (HalIaThIPHBIN CIUPT) B ammyinax— 1 ym.
12. PactBop nepokcuaa Bogopoaa 3%-ueiii — 1 ym.

13. [lepmaHraHaT Kajaust KpUCTaUIMYeCKuii — 1 yt.

14. Ananerun 0,5 r B Tabnetkax — 1 y.

15. Hacroiika Banepuansl — 1 yi.



16. Hoxuaumer — 1 1T,



