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[HOACHUTEJIBHAA 3AIINCKA
XM

[TPOI'PAMMA JJI4 5 - 9 KIIACCOB OCHOBHOM IIKOJIBI

Pabouas mporpamMmma 0CHOBHOTO 00IIero 0Opa3oBaHMsI [0 XUMHUHU COCTABJIICHA HA OCHOBE
denepalibHOTO TOCYIAPCTBEHHOTO 00pa30BaTEeNLHOTO CTaHmapTa obiiero obpazoBanus. B Hel
TaKKEe YYUTHIBAIOTCA OCHOBHBIC HACH WM MOJoKeHus [IporpamMmbl pazButus U (HOpPMUPOBAHUS
YHHUBEpPCAJbHBIX Y4YEOHBIX JEHCTBUH Ui OCHOBHOro oOmiero oOpa3oBanus. OBiajaeHue
OOyJarOIIMMHUCA CHCTEMOM XHWMHUYECKHX 3HAHWUW, YMEHHW ¢ HABBIKOB HEOOXOAUMO B
MOBCETHEBHOW OKM3HM Ui 0Oe30macHOro oOpaileHusi C BeleCTBaMH, MaTepHalaMH |
XUMUYECKUMH TIPOIIeCCaMU. DTO TMOMOTAET YCHEUTHOMY HM3YYEHHIO CMEXHBIX TUCHUIUIAH U
CIIOCOOCTBYET MPOJIOHKEHUIO O0yUYEHHUSI B CHCTEME CPEIHEro Mpo(ecCHOHATBHOTO W BBICIIETO
obOpaszoBanusi. HemamoBakHyr0 pojib CHCTEMa XMMHYECKHX 3HAHWM WTpaeT B COBPEMEHHOM
o01IecTBe, TaK KaK XUMHUS U XUMUYECKUE TEXHOJOTHHU (B TOM YHCJIe OMO- U HAHOTEXHOJIOTHH)
MPEBPAIIAIOTCS B PEBOTIOINMOHHYIO TIPOU3BOAUTEILHYIO CHITY.

B cootBeTcTBUU ¢ DenepanbHBIM roCyIapCTBEHHBIM 00pa30BaTEIbHBIM CTAHAAPTOM OCHOBHOTO

O6I_HCFO O6p330BaHI/IH SJA6HbBIMU UeiAMU TIIKOJIBHOI'O XUMHUYCCKOI'O 06p330BaHI/IH SABJIAKOTCA:

* ¢opmuposanue 'y OOydAIONIUXCS CHUCTEMbl XUMHUYECKMX 3HAHWH KaK KOMIIOHEHTa
€CTECTBCHHOHAYYHBIX 3HAHUM;

* pazsumue JUIHOCTH OOYYAMOIIMUXCS, HMX HMHTCUICKTYaJbHBIX M HPABCTBEHHBIX KauyeCTB,
(hopMHpOBaHHE T'yMaHHWCTHYECKOTO OTHOIICHHS K OKPYKAIOIIEMY MHPY U DSKOJOTHYCCKU
11eJ1eCO00Pa3HOro MOBECHHUS B HEM;

* noHumarnue 0OyJaIOIUMHUCA XUMHH KaK TIPOU3BOJIUTEIBHON CHIIBI OOIIECTBA M KaK BO3MOXKHOM
obnactu Oyayiei npodeccHoHaIbHON AeSITENbHOCTH;

* pazsumue MBIIUICHUS OOYYalONUXCS IOCPEACTBOM TaKUX IT03HABATEIBHBIX Yy4eOHBIX
JCUCTBUH, KaK YMeHHE (DOPMYITHPOBATh MPOOJIEMY U TUIIOTE3Y, CTABUTh LICJIH U 331a4H, CTPOUTH
IUIAHBl JIOCTIDKEHHUS IS W peIIeHHs TIOCTaBJICHHBIX 3ajad, ONpPEICNIATh IOHSTHUA,
OTPaHUYMBATH UX, OTIUCHIBATh, XapaKTePHU30BaTh U CPAaBHUBATH;

* NOHUMAHUe B3aUMOCBS3H TEOPUU U MPAKTUKU, YMEHUE MPOBOJUTH XUMUYECKUIN IKCTIEPUMEHT
Y Ha €r0 OCHOBE JIENaTh BBIBOJIBI M YMO3AKIIOUCHHUS.

JIis MOCTHDKEHUs STUX Lieliell B Kypce XMMHUHU Ha CTYMEHH OCHOBHOIO 00Iiero oopazoBaHus
pelIaTces CIeaykoime 3adauu.

— ¢opmupytomecs 3HAHUA OCHO8 XUMUYEeCKOU HAYKU — OCHOBHBIX (DaKTOB, TMOHSTHH,

XUMHUYCCKHNX 3aKOHOB U TCOprI, BBIPAXXCHHBIX TOCPECACTBOM XUMHUYCCKOTO SA3bIKA,



— pazsusalomcs ymeHusi HaOMOIaTh U OOBSACHATH XUMHUYECKUE SIBJICHUS, MPOUCXOIAIINE B
pUpo/e, 1a00paTOPHBIX YCIOBUSX, B OBITY U Ha MPOU3BOCTBE;
—  npuodopemaromcs cneyuaibHvle YMeHUus U HAblKU TO 0e30MacHOMY OOpaIIeHUI0 C
XMMUYECKUMHU BEIIECTBAMH, MaTepHallaMH U IPOIIECCaMH;
— opmupyemcs cymaHucmuieckoe OMmMHOUleHUe K XuMuu KaK TPOU3BOJUTEILHOW CHIIE
o011ecTBa, ¢ TOMOIIBIO0 KOTOPOH penaroTcs riio0anbHbIe TPOOIeMbl YEIIOBEYECTBA;
— ocyujecmansaemcs unmezpayus XAMAYECKOW KapTUHBI MUPa B €IUHYIO HAYYHYIO KAPTHHY.
OO01masi XapakTepuCTHKA Y4eOHOro Kypca

JanHasi paboyasi mporpaMma Io XHMHH OCHOBHOTO OOIIEro 0Opa3oBaHUS pPacKpbIBaeT
BKJIaJ] y4eOHOTO IIpeIMeTa B JOCTHXKEHHUS 11€7I€il OCHOBHOIO 00111ero 00pa3oBaHus U OIPEEseT
BaXHEWINE COJIEpKATEIbHBIE IMHAN TIPEAMETa!

«sewecmeo, CmpoeHue eeujecmea» — COBPEMEHHBIC TPEICTABICHHUS O CTPOCHWU aroMa MU
BelecTBa Ha OcHOBe [lepwoamyeckoro 3akoHa W [lepHoaMUYecKONW CHCTEMBl XHUMHYECKHX
anemeHToB [I. 1. MenneneeBa, ydeHUs O XMMHYECKOW CBSA3M M KPHUCTAIUIMYECKOM CTPOCHHUH
BEIIECTBA;

«XUMUYECKas peaxyus» — 3HAHUS O IMPEBPALLEHUSX OJHUX BELIECTB B JAPYrHe, TUIOJIOTMU
XUMUYECKUX PEaKINi, yCIOBUAX UX MPOTEKAHUS U cloco0ax yInpaBIeHUs UMU;

«Memoobl NOZHAHUA XUMUUY — 3HAHUSL, YMEHUS U HaBBIKM HKCIIEPUMEHTAIBHBIX OCHOB XUMHHU
IUISl TIOJTy4€HUS M U3Y4EHHs CBOWCTB BayKHEHIINX MpPEACTaBUTENECH KIIAaCCOB HEOPraHMUECKHX CO-
CIMHCHUM;

«NpouU3800CMB0 U NpuUMeHeHue eewjecms» — 3HAHWE OCHOBHBIX oOjacTedl NMpou3BOACTBA U
IPUMEHEHMs] BaKHEHIIMX BEIIECTB, a TAKXKe OMNBIT Oe30MacHOro oOpallleHUsl C BellecTBaMH,
MaTepHuallaMi 1 IIPOLecCaMy, UCTIOIb3YyeMbIMU B OBITY U Ha IIPOU3BO/ICTBE
A3bIK  XuMUuy — OIIEPUPOBAHUE CHUCTEMOH BaXHEHIIMX XUMHUYECKUX IIOHATHH, 3HaHHE
XUMUYECKOH HOMEHKJIATYpbl, a TaKKe BIIAJCHHE XUMHUYECKOM CHUMBOJIMKON (XMMHUYECKMMHU
dbopMmynaMu U ypaBHEHUSIMHU);

«KONu4YecmeenHvle OMHOWEHUs 8 XUMUU» — YMEHHE MPOU3BOJUTH PacueThl IO XUMHUYECKUM
(dbopmynaM U ypaBHEHUSIM.
MecTto npeamera B yueOHOM IIaHe.

denepanbHblii  rocylapcTBEHHBbIH  00pa30BaTeNbHBIA  CTaHIApT IpelycMaTpUBaeT
U3yuyeHHe Kypca XHMHU B OCHOBHOHM IIKOJIE KaK COCTAaBHOW 4YacTH NpeAMETHOH o0sacTH
«EctecTBeHHOHayuHble npenMmeTb». Hacrosimas mporpaMma MOXeT ObITh pealu3oBaHa B JIBa
JTamna.
IIponedeemuueckuii sman 8 7 kiacce. ITOT Kypc paccyuTaH Ha 1 yac B HeAenmo B oObeme 35

yLIe6HLIX 4aCoOB W HOCHUT pCKOMCHﬂaTCHBHBIﬁ XapakTep, T. €. BBCACHUC C€I'0 B IPAKTUKY



o0y4eHHsI OCTaeTcsi Ha YCMOTpPEHHE O00pa30oBaTENbHOTO YUpPEXKJICHHs. BBemeHue 3Toro Kypca
Hen30e)KHO BJEYeT 3a CO0O0M HEKOTOpBIC MOBTOPHI y4eOHOTO coaepkaHus B 8—9 Kiaccax,
KOTOpBIE, OJHAKO, HE HApYIIAlOT PABEHCTBA CTAPTOBBIX BO3MOXKHOCTEH OOy4aromuxcs IO
OTHOIIEHHUIO K HOBOMY NPEAMETY. YUUTENIO0 OCTAeTCs JIMIIb MPUHATH BO BHUMAHHE ATOT (PaKT
npu pa3paboTKe COOCTBEHHBIX PabOUYMX MPOTrpamMM, Kak C y4eTOM dTara MPONEIeBTHKH, TaK U
6e3 Hero.
Obs3amenvuvitl oman 6 8—9 Kiaccax paccyuTaH Ha 2 vaca B Henemo B oobeme 140 yqeOHBIX
yacoB. M3yueHue 3Toro Kypca naeT BO3MOXKHOCTb BBIMMYCKHHKY OCHOBHOW IIKOJIbI YCHEIIHO
cinatb OI'D mo xumum kak mpenMera 1o BbiOOpy. Ilpemmaraemelii Kypc, XOTS M HOCHUT
OOLIEKYAbTYpHBIM  XapakTep W HE CTaBUT 334adyy Npo(ecCHOHATBbHOM MOATOTOBKU
oOyuarouiuxcs, TeM He MEHee, O3BOJIIET UM ONPENEIIUTHCS ¢ BEIOOpPOM Npoduiist 00ydeHus
B CTapuUIeH WIKOJIE.
Onucanue HeHHOCTHBIX OPHMEHTHPOB CO/ieP:KaHMs y4eOHOro npeaMeTa.

[lo 3aBepiieHny Kypca XMMUU Ha 3Tale OCHOBHOTO 0O0IIero oOpa3oBaHUsS BBITYCKHUKH
OCHOBHO! IIIKOJIBI I0JKHBI OBJIA/IETh CIIEIYIOIIUMHU pe3yabTaTaMu:
JINYHOCTHBIE Pe3yIbTATHI
— 3HaHUue U NOHUMAHuUe: OCHOBHBIX UCTOPUYECKUX COOBITUH, CBSI3aHHBIX C PAa3BUTHEM XUMUM;
JOCTHXKEHUM B 007aCTH XUMHUH U KyJIBTYPHBIX TPAaIULMHA CBOEH CTpaHbl (B TOM YHMCIIE HAYYHBIX);
0OIIEMUPOBBIX JOCTH)KEHUH B 007aCTH XMMHH; OCHOBHBIX IPUHLMIIOB U MPaBWJI OTHOLIEHUS K
IIPUPOJIE; OCHOB 3/I0pPOBOr0 00pa3a MHU3HM M 310pOBbecOEperarolux TEXHOJIOIMH; MpaBUil
IIOBEJICHUSI B YPE3BbIYANHBIX CUTyallUsX, CBA3aHHBIX C BO3JCHCTBUEM pa3IMYHbIX BEILECTB;
OCHOBHBIX IIpaB M OOsf3aHHOCTEH IpakJaHMHA (B TOM 4YHCIE OOYydYaroUIerocs), CBS3aHHBIX C
JUYHOCTHBIM, MNPO(ECCHOHAIBHBIM U JKU3HEHHBIM  CAaMOOIIPENCJIEHUEM;  COLMAJIbHOM
3HaYMMOCTH U COAEpKaHuUs Npodeccuii, CBA3aHHBIX C XUMUEH;
— uy8CcmMB0 20p0OCmU 3a POCCUNCKYI0O XMMHUYECKYIO HayKy U JOCTH)KEHUS YUEHBIX; YBaKEHHE U
IPUHATUE IOCTHXKEHUIN XUMUHU; TF000Bb M OEpeXHOE OTHOIIEHUE K IPUPO/IE; YBaKEHUE U yUeT
MHEHHMH OKpPY>KaIOIIUX K JIUYHBIM JOCTHXKEHHUSM B U3yUYCHUU XUMUHU;
— npu3HaHue UEHHOCTH COOCTBEHHOIO 3/I0pPOBbsi M 3J0POBbS OKPYKAIOIIMX JIIOJEH;
HE00X0AMMOCTH CAMOBBIPaKEHHsI, CAaMOpEaTH3alM1, COLMAIBLHOTO IPU3HAHMS;
— O0CO3HGQHUe CTENEHW TOTOBHOCTH K CAMOCTOSITENIbHBIM IIOCTYNKaM U JEHWCTBUSM,
OTBETCTBEHHOCTH 32 UX PE3YJIbTATHI;
— npossieHue IKOJIOTHIECKOT0 CO3HaHU, 100pOXKeIaTeIbHOCTH, JOBEPUs U BHUMATEIBHOCTH K
JIOASM, TOTOBHOCTH K COTPYIHHYECTBY; HHHULMATHBBI M JIIOOO3HATEIBHOCTH B HU3yYCHUHU
BEIIECTB U IMPOIECCOB; YOESKIEHHOCTH B HEOOXOAMMOCTH pPa3yMHOTO MCIOJB30BaHUS

JOCTHMKEHUN HAYKU U TEXHOJIOTHUI;



— yMeHue YCTaHABJIMBATH CBS3M MEX]Y LIEJIbI0 U3YUCHHUS] XUMHUU U TE€M, JJIsl YEro 3TO HYXKHO;
CTPOUTH KU3HEHHBIC U MPO(EeCCHOHANBHBIC TUIAHBI C YYETOM YCICITHOCTH M3yYCHHS XUMUU U
COOCTBEHHBIX TPHOPUTETOB.

MerarnpeaMeTHbIE pe3yIbTaTh

— UCNONIb306aHUEe PA3THYHBIX HCTOYHUKOB XUMUYECKOW HWHQPOpPMAIUH; IOJIydeHUE TaKOH
nH(popMaNNH, ee aHAIH3, TIOJrOTOBKA HA OCHOBE 3TOr0 aHAJIM3a HHPOPMAIIMOHHOTO TIPOAYKTA U
€ro Mpe3eHTaIus;

— npumeHeHue OCHOBHBIX METOJOB MO3HaHUs (HAOIIOIEHUS, SKCIIEPUMEHTA, MOJICITUPOBAHHS,
WU3MEPEHUS U T. [I.) 7151 U3YYCHHS] XUMHUYECKUX OOBEKTOB;

—  UCNnonb306aHUe OCHOBHBIX JIOTUYECKHUX OTEpanuii (aHaiu3a, CUHTE3a, CpPaBHEHHS,
00001IeHs, JT0KAa3aTeNbCTBA, CHUCTEMaTH3allid, KiIacCU(UKAIMU U JAp.) TpH H3YyYECHUU
XUMHYECKHUX 0OBEKTOB;

— ¢hopmynuposanue BHIBOJOB U YMO3AKITIOUCHUN W3 HAOTIOACHUN M U3YYCHHBIX XUMUUYECKHUX
3aKOHOMEPHOCTEM;

— NpocHO3UpOBaHue CBOWCTB BEIIECTB HA OCHOBE 3HAHUS MX COCTaBa W CTPOCHUS, a TAKXKE
YCTAHOBJICHUS AHAJIOTUU;

— hopmynuposanue uaeH, TUTIOTE3 U TTyTeH MPOBEPKU UX UCTUHHOCTH;

— onpeodenenue TeNed W 3amad y4eOHOW M HCCIIENOBATEIbCKOW MEATEIHOCTH M MyTeH WX
JIOCTHKCHMS,

packpvimue TPUYUHHO-CIEACTBEHHBIX CBS3E€H MEXKIY COCTaBOM, CTPOEHHUEM, CBOWCTBaMHU,
MPUMEHEHHUEM, HAXO0KJICHUEM B MPUPOJIE U TIOJTYYCHHEM BOKHEHIITMX XUMUYECKUX BEIIECTB;

— apeymenmayusi COOCTBEHHOW TO3HMIIMM W €€ KOPPEKTUPOBKAa B XOJA€ AWCKYCCHH IIO
MatepuaiaM XMMHUYECKOTO COJEp KaHus.

[IpenMeTtHbIE pe3yabTaThI

B nosnasamenvnoii cghepe. 3nanue (nonumarnue):

— XMMHYECKON CHMBOJIMKHU: 3HAKOB XMMHYECKHUX 3JIEMEHTOB, (OPMYJ XUMUYECKUX BEIIECTB,
YpaBHEHUH XUMUYECKUX PEAKIIUII;

— BQXHEMIIMX XUMHUYECKUX IOHATHNA: BELIECTBO, XUMUYECKHUUIIEMEHT, aToM, MOJIEKYJa,
OTHOCHUTEIIbHBIE aTOMHAsl W MOJIEKYJISIpHAs MacChl, MOH, KaTHOH, aHUOH, XMMHYECKasi CBS3b,
ANEKTPOOTPUIATENBHOCTh, BAJIEHTHOCTb, CTENEHb OKHUCIEHMS, MOJb, MOJISIpHas macca,
MOJISIpHBI  00BEM, pacTBOPBL, DIEKTPOJIUTHI W  HEIIEKTPOIUTHI, DIEKTPOIUTHUECKAs
JUCCOIMAINS, OKHCIUTEIb U BOCCTAHOBUTEIIb, OKUCICHHUE  BOCCTAHOBIICHUE, TEIJIOBOM

3¢ deKT peakiuu, OCHOBHBIE THITHI PEaKIINii B HEOPTAHUUYECKON XUMUU;

— (OpMYIHUPOBOK OCHOBHBIX 3aKOHOB W TEOPUN XUMHUHU: aTOMHO-MOJEKYISIPHOTO YYEHUS,

3dKOHOB COXpaHCHUA  MaACChbl BCHICCTB, NOoCTOAHCTBA COCTaBa  BCIICCTB, ABOF&HPO;



IIepuoanueckoro 3akona [[. M. MenneneeBa; TeOpuH CTPOCHMS aTOMa U yYEHUS O CTPOCHUU
BEILIECTBA; TEOPUU AIEKTPOTUTUUECKON AUCCOLUUALNUU U YUCHUS O XUMUYECKOU PEaKIUu.
Ymenue nazvigamo:

— XMMMYECKHE DJIEMEHTHI;

— CO€IMHEHMS U3yYEHHBIX KJIACCOB HEOPTaHMUECKUX BEIECTB;

Obvsacuenue:

— (U3UIECKOTO CMBICIIa aTOMHOTO (TIOPSIKOBOT0) HOMEpa XMMHUYECKOTO 3JIEMEHTa, HOMEPOB
rpynnsl ¥ nepuoa B Ilepuonnueckont cucreme 1. . MenneneeBa, kK KOTOPbIM JIEMEHT MPH-
HaJJIC)KUT;

— 3aKOHOMEpPHOCTEW M3MEHEHMsI CTPOEHHSI aTOMOB, CBOMCTB 3JIEMEHTOB B INpeiesiaXx MallbIX
MEePUOJOB U A TPYIII, a TAaK)Ke CBOMUCTB 00pa3yeMbIX HMHU BBICIINX OKCHUJIOB U THIPOKCHUIOB;

— CYITHOCTH TPOIECCa MIEKTPOTUTHICCKON TUCCOIMAIINN U PEAKIIM HOHHOTO OOMEHa.

Ymenue xapakmepuzosams:

— XHMHYECKHE DJJIEMEHTHl (OT BOJOpOJA N0 KajbllMsig) HAa OCHOBE WUX IIOJOXECHUS B
[Tepuoanueckoit cucreme xumuueckux osnmemeHToB JI. M. MenngeneeBa u ocoOeHHOCTEH
CTPOEHHMSI UX aTOMOB;

— B3aMMOCBS3b MEX/ly COCTAaBOM, CTPOCHHEM M CBOMCTBAMHU HEOPTraHUYECKUX BELIECTB;

— XUMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTraHMYECKHUX BELIECTB (OKCHJIIOB, KHUCIIOT,
OCHOBaHUH, aM(OTEPHBIX COCTUHEHUN U COJICH).

Onpeoenenue:

— COCTaBa BEIECTB M0 UX Gopmynam;

— BAJIEHTHOCTH U CTEIIEHU OKUCIICHUS SJIEMEHTOB B COCIMHEHHH;

— BUJIOB XUMHUYECKOU CBSI3U B COCIMHEHUSX;

— TUIOB KPUCTAIUIMYECKUX PEIIETOK TBEPBIX BELIECTB;

— NPUHAJTIEKHOCTH BEILIECTB K ONPEACICHHOMY KJIACCy COEIMHEHU;

— TUIIOB XUMHUUYECKHUX PEaKLUii;

— BO3MOXHOCTHU IIPOTEKAHUS peaKliii HOHHOTO OOMEHa.

Cocmasnenue:

— cXeM cTpoeHust aToMOB nepBbix 20 snmeMenToB [lepunoanueckoii cucremst Jl. . Menzeneesa;
— (opmyn HeOpraHU4YeCKNX COeTMHEHUI U3yYeHHBIX KJIaCCOB;

— YpaBHEHHUM XUMHUYECKUX PEAKLUN.

bezonacnoe obpawenue ¢ XuMHUECKOM MOCYI01 1 TaOOPATOPHBIM 000PYIOBAHHEM.
IIposedenue xumuuecko2o IKCHepuUMeHma.:

— MOJTBEPKIAIOIIET0 XMMUYECKHUE CBOMCTBA U3YUYEHHBIX KJIACCOB HEOPraHUUYECKHUX BEILECTB;

— HOATBCPIKAAIOIICTO XHMHUYECKUM COCTaB HCOPraHN4ICCKUX COGHHHCHHﬁ;



— 1O TMOJIyYECHUIO, COOMPAHUI0 W PACIIO3HABAHHUIO Ta3000pa3HBIX BEMIECTB (KUCIOPOJa,
BOJIOpOJIa, YTJIEKHUCIIOrO ra3a, aMMHAaKa);
— 10 ONPEAETCHHUIO XJIOpUA-, Cynb(dar-, KapOOHAT-MOHOB HOHA AMMOHHS C IOMOIIBIO
Ka4eCTBEHHBIX PEAKIUM.
Buviuucnenue:
— MAacCOBOM JIOJIM XUMUYECKOTO JIEMEHTA 10 POpMYIie COSTUHCHHUS,
— MacCOBOM JIOJIH BEIIECTBA B PACTBOPE;
— MAacCHEI OCHOBHOI'O BEIIIECTBA II0 M3BECTHOI MaCCOBOM JI0JIE
IIPUMECEH;
— 00BEMHOM JTOJIM KOMIIOHEHTA Ia30BOM CMECH;
— KOJIMYECTBA BEIIECTBa, 00bEMa UM MACChl BEIIECTBA M0 KOJIMYECTBY BEIIECTBA, 00bEMY WIH
Macce peareHTOB WM MTPOJTYKTOB PEaKITHH.

Ilnanupyemblie pe3yabTaTbl 00y4eHUsl.
BrimyckHUK HAayduTCS:
* Ha3pIBaTh XWMHUYECKHE OJJIEMEHTHl M XapaKTEPH30BaTb HMX HAa OCHOBE IIOJIOKECHHS B
[Tepuonnueckoit cucreme;
* popMyIMpPOBATh U3yYEHHBIE TTOHSATHUS: BEIIECTBO, XUMHUYECKUHN DJIIEMEHT, aTOM, MOJICKYJ1a, HOH,
KaTHOH, aHUOH, TIPOCTOE U CJI0’KHOE BEIIECTBO, XUMHUUECKAs PEaKITUsl, BUJIbI XHMHUECKHX pPeaK-
IUH U T. 11.;
* ompeAenATh Mo ¢GopMyliaM COCTAaB HEOPraHUYECKUX M OPraHMYECKHX BEIIECTB, YKa3bIBaTh
BaJICHTHOCTH aTOMOB XMMUYECKHX JIEMEHTOB UJIN CTEIICHH UX OKUCICHMS,
* pa3bICHATH HH(DOPMAITHIO, KOTOPYIO HECYT XUMHYECKHE 3HAKH, (JOPMYJIBI U YPAaBHCHHS;
* KiIaccupuIMpoBaTh MPOCTHIC (METAJUIbI, HEMETaUIbl, OJaropoJHbIE Ta3bl) M CJIOXKHBIE
BelecTBa (OMHAPHBIE COSTUHEHUS, B TOM YHCIIC U OKCHJIbI, @ TAKXKE THIPOKCUIABl — KHUCJIOTHI,
OCHOBaHUs1, aM(OTEPHBIC THAPOKCHUIBI M COJIH);
* hopmymupoBath [lepuonnyeckuii 3aKoH, OOBACHITH CTPYKTYpY U HHGOPMAIHIO, KOTOPYIO
Hecer Ilepmommueckass cuctema xumudeckux dnemeHToB [[. M. MenneneeBa, packpbiBaTh
3HaveHue [leproauieckoro 3akoHa,
* XapaKTepU30BaTh CTPOCHUE BEILIECTBA — BUJIbl XMMUYECKUX CBSI3€U U TUIbI KPUCTAINTMYECKUX
pELIEeTOK;
* ONUCBHIBaTh CTPOCHHE ATOMOB XUMHUYECKHX 31ieMeHTOB Ne 1—20 u 26 u oTtoOpaxkaTh HUX C
IIOMOIIBIO CXEM;
* COCTaBIATH (POPMYNIBI OKCHAOB XHMHUYECKHX OJIEMEHTOB M COOTBETCTBYIOIIHUX WM

TUAPOKCHJIOB;



* 3aMKCHIBATh CTPYKTYPHBIC (DOPMYIIBI MOJIEKYISPHBIX COCTUHEHUH U (DOPMYIBHBIC €IUHUIIBI
HMOHHBIX COEIMHEHUI M0 BAJIEHTHOCTHU, CTEIIEHSAM OKUCJIEHUS WX 3apsiaM HOHOB;

* (hopMyIIMpPOBaTh OCHOBHBIE 3aKOHBI XHMHH — TIOCTOSTHCTBA COCTABa BEIIECTB MOJICKYIISIPHOTO
CTPOEHUS, COXPAHEHHUS MACChI BEILIECTB, 3aKOH ABOTaJipo;

* (GopMyaUpOBAaTH OCHOBHBIC TIOJOXXEHHS aTOMHO-MOJICKYJISIPHOTO YUEHUS H TEOPUH
BIEKTPOJIUTHYECKON JUCCOLUALINY;

* ONPEACIIATh NPU3HAKH, YCIOBUSA NPOTEKAHUS U MPEKPAIIEHUS XUMUYECKUX PEAKIINN;

* COCTaBJISITh MOJIEKYJSIPHBIC YpPaBHEHUS XUMHUYECKUX PEAKIUi, MOATBEPKIAIOIMMNX O0OIre
XUMHUYECKHME CBOMCTBA OCHOBHBIX KIJIACCOB HEOPraHMYECKHX BEIIECTB U OTPAKAIOIIMX CBI3HU
MEXIY KJIaCCAMU COCTMHEHUN;

* COCTaBJIATh YPAaBHEHUS PEAKIUN C YHaCTUEM DJICKTPOJMTOB B MOJIEKYISIPHOM U HOHHOM BHAAX;
* ONPENENATh MO0 XUMHUYECKUM YPABHEHUSM MPUHAIEHKHOCTh PEAKIUN K ONPECTCHHOMY THUITY
WJTU BUTLY;

* COCTaBJISATh YPABHEHHSI OKHUCIHUTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKIIMHA C TOMOIIBIO METO/A
ANIEKTPOHHOTO OanaHca;

* IPUMEHSTh TOHSTHUS «OKHUCICHHE» M «BOCCTAHOBJIICHUE» ISl XapAKTEPUCTUKU XUMHYECKUX
CBOMCTB BEIIIECTB;

* OMpENENSITh C TMOMOIIBI KaYeCTBEHHBIX PEAKIUN XJIOPHA-,CYyIbdaT- U KapOOHAT-aHHUOHBI U
KaTUOH aMMOHHUS B pacTBOPE;

* OOBSCHATDH BJIMSIHUE PA3IMYHBIX (DAKTOPOB HAa CKOPOCTh XUMUUYECKUX PEAKITUI;

* XapaKTEepU30BaTh MOJIOKECHHE METAJJIOB U HEMETAUIOB B [lepnoauyeckoil cucreMe 3JIEeMEHTOB,
CTPOCHHE UX aTOMOB M KPHCTAIIJIOB, 00IIHME (U3NYECKUE U XUMUYECKUE CBOMCTBA;

* 00BSACHATH MHOTOOOpa3ue MPOCTHIX BEIIECTB SABJICHUEM AJUIOTPOITMHU U YKa3bIBaTh €€ MPUYNHBI,
* pa3auyaTh TUIAPO-, MHUPO- U IJIEKTPOMETALIYPrUI0 M WIUIIOCTPUPOBATH HMX MpUMEpaMU
MIPOMBIIIIJIEHHBIX CTIOCOOOB MOTYYEHUS METAJIOB;

* 1aBaTh 00IIYyI0 XapakTepuctuky s1ementoB I, II, VII A rpymnm, a Takxke Bogopoa, KUCIOPOAa,
azoTta, cepol, (ocdopa, yriepoma, KpeMHHs U OOPa30BAHHBIX HMMH IPOCTHIX BEIIECTB U
BOKHEHIINX COEIUHEHHH (CTpOeHHe, HAXOXKICHHE B MPUPOJE, IMOJydyeHue, (u3nuecKkue u
XMUMHYECKHE CBONCTBA, MPUMEHEHHE);

* OIMUCBIBATH KOPPO3UIO METAIJIOB U CIIOCOOBI 3aIIIUTHI OT HEE;

* IPOU3BOJUTH XUMHUUYECKUE PACUETHI C UCIOJIb30BAHUEM TOHATUN «MacCOBas J0Js BELIECTBA B
CMECH», «KOJIMYECTBO BEIIECTBA», «MOJIAPHBIA 00BeM» IO POpPMYIIaM U YpaBHEHUSIM PeaKIluii;

* OIIMCBHIBATH CBOMCTBA U MPAKTUYECKOE 3HAUCHUE U3YUYEHHBIX OPTraHUYECKHUX BEIIECTB;

* BBINOJIHAT, 00O3HAYEHHBIE B TMPOTpaMMe SKCIIEPHUMEHTHI, Pacro3HaBaTh HEOPTraHUYECKHE

BCIICCTBA IO COOTBCTCTBYIOIIUM ITPU3HAKAM;



* coOroaTh npaBmiia 6€301acHO paboThl B XUMUYECKOM KabuHeTe (J1abopaTtopu).
BBINMYCKHUK MOJTYYUT BO3MOXKHOCTh HAYYHThHCS:

* XapakTepus3oBaThb OCHOBHBIC METOJbI TIO3HAHUS XHUMHUYECKHMX OOBEKTOB: HAOIIOCHUE,
M3MEpEHHUe, SKCIIEPUMEHT, MOJICIIMPOBAHHE.

* Paznuyare Xumu4yeckue OOBEKTHI (B CTaTHKE):

— XMMHUYECKHE DJIEMEHTHI U TIPOCTHIC BEUIECTRA,

— METaUTbl M HEMETaJUIbl W XapaKTepPH30BaTh OTHOCUTEIHHOCTh NPUHAUICKHOCTH TaKUX
00BEKTOB K TOW WJIM WHOU TPYIIIE;

— OpraHWYecKHe U HEOPraHNIEeCKUEe COCIMHEHUS,

— TUAPOKCHUIBI (KUCIOPOACOIePIKAIINE KUCIOTHI, OCHOBAaHUS, aM(OTEPHbIC THAPOKCHUIBI);

— OKCH/IBI HECOJICOOpa3yIoIIne 1 cojico0pasyromniue (KUCIOTHbIC, OCHOBHBIC, aM(DOTEPHBIE);

— BaJICHTHOCTH M CTETIEHb OKHUCIICHUS;

— CHUCTEMaTHYECKHE W TPUBUAIBHBIC TEPMUHBI XUMHUUECKOW HOMEHKJIIATYPHI

— 3HAKOBYIO CHCTEMY B XUMUH (3HAKH U (HOPMYJIIbI, HUHACKCH U KOAPGUIUEHTHI, CTPYKTYPHbIE
U MOJICKYISIpHBIE (DOPMYIBI, MOJIEKYJISpHBIE W HWOHHBIC YpPAaBHEHUS pEaKIMid, TOJHBIE W
COKpAIllEHHbIE HMOHHBIC YPaBHEHMs pPEAKIUH, TEPMOXMMHUYECKHE YpaBHEHHs, 0003HauYeHUs
CTEINIEHHU OKUCIIEHUS U 3apsiia HOoHA B (GOpMysie XUMUYECKOTO COCTUHEHMS).

* PaznuyaTth XumMudeckue oObEKTH (B JUHAMUKE):

— (u3nYecKHe U XUMHYECKUE CTOPOHBI ITPOLIECCOB PACTBOPEHUS U TUCCOLMALINY;

— OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUM U PEAKLIUU 0OMEHa;

— CXE€MBbI U YPaBHEHUS XUMHUECKUX pPeaKIuil.

* COOTHOCHUTB:

— HK30TEPMHUECKUE PEAKIIMU U peaKIM1 TOPEHNUS;

— KaTaJINTUYECKUE U (PepMEHTATUBHBIE PEAKLIUY;

— MeTaJul, OCHOBHBII OKCHJI, OCHOBAHHUE, COJIb;

— HeMeTaJll, KUCJIOTHBIA OKCUJ], KUCIIO0Ta, COJIb;

— CTpOCHHE aToMa, BUJ XMMHUYECKOH CBS3HM, TUI KPUCTAJUIMYECKON peIleTKH M (hu3nyecKue
CBOICTBA BEIECTBA;

— HaXO0’KJCHHE AJIEMEHTOB B IIPUPO/JIE U MPOMBIIIIEHHBIE COCOOBI UX MOJTYUYEHUS;

— HE00XO0IMMOCTh XUMHUYECKOTO MPOU3BOICTBA M TPEOOBAHUI K OXpaHe OKpYXKaroIllel cpe/ibl;
— HeoOXOAMMOCTh TNPUMEHEHHUS COBPEMEHHBIX BEIECTB M MaTepuajoB U TpeOOBaHUS K
cOepex’EeHUIO 3/I0POBbSL.

* BoiiBUraTh 1 3KCIIEpUMEHTAIBHO MTPOBEPSATH TMIIOTE3bI

0 XMMHUYECKHUX CBOMCTBaxX BEIIECTB Ha OCHOBE MX COCTAaBa M CTPOCHHUS M NPUHAIIEIKHOCTH K

oTpeieIeHHOMY Kiaccy (TpYIIe) BEeIecTB.



® HpOFHO?;I/IpOBaTB CIIOCOOHOCTH BCIICCTBA IMPOABJIATE OKUCIUTCIIBHBIC NI BOCCTAHOBUTCIIBHBIC
CBOMCTBA C YYETOM CTEHEHEH OKHCIEHHUS 3JIEMEHTOB, BXOJAIIUX B €ro COCTaB, a TakKke
MPOAYKTOB COOTBETCTBYIOIIHUX OKUCIIUTCIbHO-BOCCTAHOBUTCIIbHBIX peaKHHﬁ.

* CoCTaBIIATh YpaBHCHHA peaKHI/Iﬁ C y4aCTUCM THUITMYHBIX OKHCJINTEJIEN U BOCCTAHOBHUTEJIEH Ha
OCHOBE JIEKTPOHHOTO OajaHca.

® OHpeILGHﬂTL BO3MOXHOCTbH MMPOTCKAHUA XUMHUYCCKUX peaKuHﬁ Ha OCHOBC
ANEKTPOXUMUUYECKOTO  psAfla  HANPSDKEHWM  METAIOB, psiAa  AJICKTPOOTPHUIATEIHHOCTH
HEMETaJIJIOB, Ta0JIUIbl PACTBOPUMOCTHU U C YUETOM YCJIOBHI UX NMPOBEICHUSI.

* [IpoBOIUTE pacyeTsl IO XUMUUYECKUM (POPMYJIaM U YPAaBHEHUSIM:

— JJIs1 BBIBOJa q)OpMYJ'IBI COCAMHCHUS 110 MAaCCOBBIM J0JISIM O3JICEMEHTOB,

— TI0 TIPUTOTOBJIEHUIO PACTBOPA C UCTIOJIH30BAHUEM KPHUCTAIJIOTUIPATOB;

— II0 HAaXOXIACHUIO JO0JKM BbIXOJa IMPOAYKTAa PCaKIUHU II0 OTHOIICHHUIO K TEOPETUYCCKHU
BO3MOKHOMY;

— ¢ ucnoib3oBanueM npaswia [ eii-JIroccaka 06 00beMHBIX OTHOIIIEHHUSX Ta30B;

— C HCTIOJIb30BAaHUEM TIOHATHH «KMOJIbY», «MMOJIbY, «UYHUCI0 ABOTAapPO»;

— 10 TEPMOXUMHUYECKHM YPAaBHEHUSAM PEaKIUU.

* [IpoBOANTH XUMUYECKHUI SKCIIEPUMEHT C HEYKOCHUTENIbHBIM COOIIOACHUEM MPAaBUI TEXHUKH
0€30MacHOCTH:

— I10 YCTAaHOBJIEHUIO KQUE€CTBEHHOTO U KOJIMYECTBEHHOTO COCTaBa COEAMHEHUS;

— IIPH BBINIOJIHEHUHU UCCIIE0BATEILCKOTO MPOCKTA;

— B JIOMAILIHUX YCIOBUSX.

* Hcnonp3oBaTh NpHOOpETEHHBIE KIIOYEBbIE KOMIIETEHIIMU [JIsS BBIOJHEHHUS IPOEKTOB H
y4eOHO-HCCIIeI0BATENbCKUX 3a/1a4 110 U3YYEHHUIO CBOMCTB, CIIOCOOO0B MOIYUYEHUS U PACIO3HAHUS
BEIIECTB.

* OnpenensTb UICTOYHUKA XUMUYECKOW MHGPOPMAINK, TPEICTABISITh CIUCOK WH(OPMAIIMOHHBIX
PECYPCOB, B TOM YHUCJI€ U HA UHOCTPAHHOM SI3bIKE, TOTOBUTh HH(POPMAIIMOHHBIN MPOIYKT U
MPEe3eHTOBATH €ro.

* OOBEKTUBHO OIIEHUBATh WH(OPMALIMIO O BEIIECTBAX U XMMHUYECKUX MpPOLeccax, KPUTUYECKU
OTHOCUTBCSI K TICEBJIOHAY4YHON WHPOpMaAIUU, HEIOOPOCOBECTHONW pekjIamMe B CpeICTBax
MaccoBOM HH(OpMALIUH.

° COSI[aBaTB MOJCIIN U CXEMBbI JJId pCHICHUSA y‘le6HLIX M IIO3HABATCJIbHBIX 3a/1a4.



COAEPXAHUE YYEBHOI'O ITPEJAMETA. 8 knacc.
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Copneprxanue yueOHOM TeMBbl

Bsenenue

XUMUsI — HayKa O BEIIECTBAX, UX CBOMCTBAX U MPEBPALICHUSIX.

[ToHsiTHE O XMMUYECKOM 3JIEMEHTE U (OopMax €ro CylleCTBOBAHUSA:
CBOOOJHBIX aTOMaX, MPOCTHIX U CJIOXHBIX BEILIECTBA.

[IpeBpamenus BemecTB. OTIUYHE XUMUYECKUX pEAKUUA OT
(u3nuecKkux sBJICHUN. POJIb XUMHH B 'KU3HU YEIOBEKA.

Kpartkue cBenenus u3 uCTOpUM BOSHUKHOBEHHS M Pa3BUTHS XUMUHU.
[lepuon anxumun. [lonstue o ¢uiocodpckom kamue. Xumus B XVI B.
Pa3zButne xumun Ha Pycu. Posib OTE€YECTBEHHBIX YYEHBIX B CTAaHOBJICHUU
XMMHUYECKON Hayku - pabotsl M. B. JlomonocoBa, A. M. byrneposa, JI. 1.
Meneneesa.

XuMHYecKass CHUMBOJUKA. 3HAKU XUMHUYECKUX DOJIEMEHTOB U
MIPOUCXOXKICHUE UX Ha3BaHUU. Xumuueckue ¢Gopmynasl. HWHAEKCH u
ko3¢ dunmentel. OTHOCUTENbHBIE aTOMHAs U MOJIEKYJIApHas Macchl. Pacuer
MaccOBOM O XUMUYECKOTO 3JI€MEHTa Mo (opMyJie BellecTBa.

Ilepponnueckas cucrema xumuyeckux osnementoB [, U
MenneneeBa, ee CTPyKTypa: Majible W OOJBIIME TEPUOABI, TPYIIBI M
noArpynnsl  (rnaBHas W nobouHast). Ilepumoamueckas cuctema  Kak
CIPaBOYHOE MOCOOME IS TTOTyUYEHHUS CBECHUI O XUMUYECKUX PIIEMEHTaX.
Jemoncmpayuu. Moienu pa3nuuHbIX MPOCTBIX U CIOKHBIX BEILECTB.
Konnekuus xumuyeckoi nocyasl. Komekuus MmarepuanoB U U3JEIUN Ha
OCHOBE aJIIOMUHMS. B3anMoielicTBue MpaMopa ¢ KUCIOTOW U IOMYTHEHUE
U3BECTKOBOM BOJIBI.

Jlabopamopmvie onvimwi. [. CpaBHEHHE CBOWCTB TBEPBIX KPUCTATUTMUECKUX
BEILECTB U pacTBOPOB.2. CpaBHEHHE CKOPOCTH UCHAPEHUS BOJIbI, OJIEKOJIOHA
Y 3TUJIOBOTO CIUpTa ¢ GUIBTPOBAILHOM Oymaru.

Ilpakmuuecxas paboma Nel «3HaKOMCTBO ¢ J1a0OPATOPHBIM
000pyIOBaHUEM.

ATOMBI
XUMHUYeC-
KHX
9JIEMEHTOB
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ATOMBI Kak (opMa CyIIeCTBOBAaHUS XUMHYECKUX HIEMEHTOB.
OCHOBHBIE CBEIECHUS O CTPOEHMM aTOMOB. JloKa3aTenabCTBAa CIOXKHOCTH
crpoeHuss atomoB. OmbiTel Pesepdopna. [lnanerapnas mozaenb cTpoeHHs
aToMma.

CocTtaB aTOMHBIX siep: IPOTOHBI U HEUTPOHBL. OTHOCHUTENIBHAS
aTOMHas ~ Macca. B3auMoCBsA3b  NOHATUH  «IPOTOH»,  «HEHUTPOH»,
«OTHOCHUTEJIbHAsI aTOMHAs Maccay.

W3MeHeHne duciia MpOTOHOB B sJjpe aToMa - 00pa30BaHUE HOBBIX
XUMUYECKUX JIEMEHTOB.

W3MeHeHne uucia HEHTPOHOB B sJpe aromMa - oOpa3oBaHME
n30TONOB. COBPEMEHHOE ONPEIEIICHNUE MOHATUSA «XUMUYECKUN DJIEMEHT».
N30Tomsl Kak pa3HOBUAHOCTH AaTOMOB OJHOTO XUMHUYECKOTO DJIEMEHTA.

OnexktpoHbl.  CTpoeHHe  JJEKTPOHHBIX  000JIOYEK  aTOMOB
XUMHUecKkux ayeMeHToB Nel-20 mepmonmmueckoi cucremel J[. .
MenneneeBa. [loHsATHE O 3aBEpIIEHHOM M HE3aBEPUICHHOM JJIEKTPOHHOM
ClI0€ (9HEPTeTHUECKOM YPOBHE).

Ilepuomuueckass cucrema XuMudyeckux dsaemeHtos I .
MeHieneeBa 1 CTPOCHUE aTOMOB: (PU3MYECKHI CMBICI TOPSIKOBOTO HOMEpa
2JIEMEHTA, HOMepa IpyNIbl, HOMepa epruoia.

V3MeHeHne unciia 2IeKTPOHOB HAa BHEITHEM JJIEKTPOHHOM YPOBHE




aToMa XUMHUYECKOrO JJIeMeHTa - O00pa3oBaHUE TMOJOXKUTEIbHBIX U
OTPUIIATENbHBIX HOHOB. MoOHBI, 0Opa3oBaHHBIE aTOMaMHM METAUIOB U
HeMeTayioB. [IpyuuHBl M3MEHEHUS METALNTUYECKUX W HEMETaUIMYECKUX
CBOWCTB B MIEPHOJIaX U TPYIIIAX.

OO0pazoBanue OuHapHBIX coenuHeHui. [loHsATHE 00 MOHHOMN CBSI3H.
CxeMbl 00pa30BaHMsI MOHHOW CBSI3H.

B3aumoseiictBue aTOMOB XHMHYECKHX 3JIEMEHTOB-HEMETAJIOB
MEXIy co00il - 0Opa3oBaHME ABYXaTOMHBIX MOJIEKYJ MPOCTBIX BEIIECTB.
KoBasnieHTHas HEMOJsIpHAS XUMUYECKAs CBA3b.

DJEKTPOHHBIE U CTPYKTYPHBIE (POPMYITHI.

B3aumopeiictBue aTOMOB XHMHYECKHX 3JIEMEHTOB-HEMETAJIOB
MEXIy co00i - oOpa3oBaHue OWHAPHBIX COCIWHEHUN HEMETaJUIOB.
DNEeKTPOOTPUIIATENLHOCTE. [IOHATHE 0 KOBAJIGHTHOM MOJIIPHOM CBSI3H.

B3aumoneiictTBue aTOMOB  XMMHUYECKHUX  DJIEMEHTOB-METAJUIOB
MEXIy co0oil - 00pa3oBaHHE METAUIMYECKUX KpuctauioB. [lonsTue o
METAJUTMYECKOM CBS3H.

Jlemoncmpayuu. Monenu aToMOB  XMMHMYECKHUX  DJIEMEHTOB.
ITepronnueckas cucrteMa xumuieckux anementoB JI. 1. Menneneesa.

[IpocTsie
BEIECTBA

[TonoxxeHne METaNIOB W HEMETAIOB B MEPUOJAMYECKON CUCTEME
xumuueckux onmemeHToB JI. WM. MeHnneneeBa. Baxkuelmme mnpocTbie
BEIIECTBA - METAJUIBL: JKEJI€30, AJOMUHUN, KajblIMii, MAarHuii, HaTpuu,
kanuii. O0uue gpusndeckre CBONCTBA METAIIIOB.

Baxneiime mnpocTble BemiecTBa - HEMETaUIbl, OOpa30BaHHbBIE
aToMaMH KHCJIOpoJa, BOJOpOaa, aszoTa, cepwl, (ocdopa, yriaepona.
CrocoOHOCTh aTOMOB XUMHUUYECKHUX IJIEMEHTOB K 00pa30BaHUIO0 HECKOIBKUX
MPOCTHIX BEIIECTB - AJUIOTPOIHUS. AJUTOTPOITHBIE MOIU(DHUKAIIN KUCTIOpOa,
dbocdopa u onoBa. MeTamuYecKue 1 HEMETAITMIECKHUE CBOMCTBA MPOCTHIX
BemiecTB. OTHOCUTENBHOCTh JEIEHUS MPOCTHIX BEIIECTB HA METaUlbl U
HEMETaJLIBI.

[Tocrosnnas ABoraapo. KonuuectBo BemiectBa. Moab. MouisipHas
Macca. MoJspHBIi 00beM Ta3000pa3HBIX BemecTB. KpaTHbIEe €IWHHUIIBI
KOJINYECTBA BEIIECTBA — MUJUIUMOJIb WM KWJIOMOJIb, MHJUIUMOJISIpHAS M
KWIOMOJISIPHAs MAacChl BEIIECTBA, MWUIMMOJISIPHBIM W KAJIOMOJISIPHBII
00beMBbI Ta3000pa3HBIX BEIICCTB.

PacueTbl ¢ uCnonb30BaHMEM IIOHATHH «KOJIWYECTBO BEIIECTBAY,
«MOJIIpHAsT Maccay, «MOJISIPHBIA 00BEM Ira30By, KIIOCTOSTHHAS ABOTaIpoy.

Pacuemnvie 3a0auu. 1. Beraucienre MOJISIPHON MacChl BEIIECTB 10
xuMuueckuM (opmynam. 2. PacueTsl ¢ HCHOJb30BaHHEM MOHSATHIA
«KOJIMYECTBO BEIIECTBA», «MOJISIPHAs Macca», «MOJIAPHBI 00bEeM Tra3oBy,
«MOCTOSIHHAsT ABOTaZIpo».

Jlemoncmpayuu. HekoTopble METaIbl 1 HEMETAJUIbl KOJTMYECTBOM
BeniectBa 1 Monb. Mozens MoJIIpHOTO 00BbeMa ra3000pa3HbIX BEIIECTB.

Coenune-
HHS
XUMHYECK
Hux
2JIEMEHTOB
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Crenenp okucnenus. OnpeneneHne CTENEHN OKUCICHMsI 2JIEMEHTOB
no xumuueckoi Qopmyine coeaunenusi. CocrapieHue (opMya OMHAPHBIX
COeMHEHUH, oO0muil crnoco® HX Ha3plBaHUsA. buHapHBIE COEITUHEHUS:
OKCHJIBI, XJOopuIbl, cyabhuasl u Ap. CocraBieHne uX (GOPMYIL
[IpencraBuTenu OKCHIOB: BOJQA, YIVIEKHCIIBIM Ta3 W HerauleHas U3BECTb.
[IpencraButenu neTydux BOJOPOJIHBIX COEIUHEHMH: XJIOPOBOJOPOI U
aMMHaK.

OcHoBaHMsl, UX COCTaB U Ha3BaHUS. PacTBOpMMOCTH OCHOBaHUI B
Boge. TaOmuua pacTBOPUMOCTH THAPOKCHUIOB U cojieii B BOJe.
[IpencraBuTenu menoueil: TMAPOKCHIBI HATPUs, Kayus U Kanblus. [lonsTue




O KayeCTBEHHbIX peakuusax. Mumukatopsl. M3MeHeHue  OKpacku
HMHJMKATOPOB B LIEJIOYHOU cpene.

Kucnotel, ux cocraB u Ha3BaHus. Kiaccuduramus KHCIIOT.
[IpencraBuTenu KUCIOT: cepHasi, coJisHas U a30THas. M3MeHeHue okpacku
HMHJIMKATOPOB B KUCIIOTHOM Cpele.

Conu kak TNpPOU3BOJHBIE KHCIOT W OcCHOBaHumid. WX cocraB u
Ha3BaHusA. PactBopuMocTs coneil B Boje. [IpencraBurenu cosei: Xinopup
HaTpHs, KapOoHAT U Gocdar KaabIHs.

AMopdHBIE U KPUCTAUTNISCKUE BEIIECTBA.

MexMOoNeKyJISIpHbIE  B3aUMOJCUCTBUS. THIIBI KPHUCTAJUIMYECKHUX
pELIETOK: HOHHAs, aTOMHasi, MOJIEKYJIspHas U MeTalInyeckasi. 3aBUCUMOCTh
CBOWCTB BEIIIECTB OT TUIIOB KPUCTATUNIMYECKUX PEIIECTOK.

BemecTBa MOJIEKYIIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHMS. 3aKOH
MIOCTOSIHCTBA COCTaBa ISl BELIECTB MOJIEKYISIPHOTO CTPOEHUSI.

Uucteie BemiectBa U cMecd. l[IpuMepbl JKUIKHX, TBEPABIX H
razoo0pa3Hbix cMmeceil. CBOMCTBa YMCTBIX BELIECTB M cMeced. VX cocras.
MaccoBast u oObeMHasi JOJUM KOMIIOHEHTa cMecH. Pacuersl, CBSI3aHHBIE C
WCTIOJTb30BAHUEM TIOHSTHS JIOJIS.

Pacuemnvle 3a0auu. 1. Pacdyer maccoBoil W 00beMHOHN Joieit
KOMIIOHEHTOB CMECH BellecTB. 2. BeIumciienne MaccoBOM JTOJIM BENIECTBA B
pacTBope IO M3BECTHOW Macce pAaCTBOPEHHOTO BeUIeCTBA M Macce
pactBopuTens. 3. BpluucieHMe Macchl pacTBOPSEMOTO BEHIECTBA U
pacTBOPUTEINS, HEOOXOTUMBIX JIJISi TIPUTOTOBJICHHUS OMPENEICHHON MacChl
pacTBOpa ¢ U3BECTHOM MACCOBOM J0JIe paCTBOPEHHOTO BEILIECTBA.

Jlemoncmpayuu. OOGpa3ibl OKCUIOB, KUCIOT, OCHOBAHUM U COJICH.
Monenu KpUCTAJUTMYECKUX PEIIEeTOK XJIOpHIa HaTpHs, anMasza, OKCHIa
yraepoaa (IV). CriocoOsl pazaeneHus cMecei, JUCTUIUIAIMS BOJIbI.

Jlabopamopuvie onvimoel. 3. 3HAKOMCTBO C 00pa3laMu BEIICCTB
pa3HbIX K1accoB. 4. Pa3genenue cMmecei.

Ilpakmuueckue pabomor No2 «O4ducTKa 3arpsi3HCHHON TTOBAPCHHOM COJIH.
Ne3  «lIpurotoBiieHMe pacTBOpa € 3aJaHHOM MAacCOBOM  J0Jiei
PaCTBOPEHHOTO BEIIECTBAY.

Hsmene-
HHSA
MIPOMCXO-
JAIIHE C
BEIIECT-
BaMH.
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[TonsiTve sBIEHUI KaK U3MEHEHUH, IPOUCXOSIINX C BEIIECTBAMH.
SIBnenust, CBsI3aHHbIE C U3MEHEHUEM KPHUCTAJUIMYECKOTO CTPOCHHUS BEIIECTBA
P MOCTOSIHHOM €r0 cocTaBe, Gu3nueckue sBieHus. Ouznyueckue sBICHUS
B XUMHH: JUCTHIUISIUS, KPHUCTAJUIM3AllMs, BbIIApUBAaHHE U BO3TOHKA
BEIIECTB, LICHTPUPYTHPOBAHUE.

SIBnenus, CBS3aHHbBIE C HW3MEHEHHEM COCTaBa BEIIECTBA,
XUMHYECKUe peakuuu. [Ipu3Haku W ycIOBUS NPOTEKAHUS XUMHUYECKUX
peakiuii. [loHsTe 00 5K30- W HSHAOTEPMHUUYECKUX peaKIUsIX. Peakiuu
TOPEHUS KaK YaCTHBIN Clyyail SK30TEPMUYECKUX PEaKIIUid, TPOTEKAIOIIUX C
BBIJICJICHHEM CBETA.

3aKOH COXpAaHEHMsI MacChl BELIECTB. XHMHUYECKHE YpPaBHEHUSI.
3naueHne UWHACKCOB U Kod(hduuuentoB. CocTaBieHHEe ypaBHEHH
XUMHYECKUX PEaKInu.

Pacuetsl mTO XMMHUYECKMM ypaBHEHUsM. PemieHue 3agauy Ha
HaXO0JIeHHWE KOJTUYECTBA BEIIECTBA, MACCHl WM 00beMa MPOIYKTa PEaKINH
M0 KOJMYECTBY BEIECTBA, Macce€ WJIM O0bEMy HCXOIHOIO BEIleCTBa.
Pacuetsl ¢ ucnosib30BaHUEM MOHITHS «I0JIsH», KOTJa MCXOJHOE BEIECTBO
JaHO B BHJIE€ pacTBOpa C 3aJaHHON MacCOBOM J0JIE pPACTBOPEHHOTO
BEILIECTBA WU COACPKUT ONPEICTCHHYIO 100 IPUMECEH.

Peakiuu paznoxenus. [loHsiTHE 0 CKOPOCTH XUMUUECKUX PEAKIUH.




Karanusaropsl. ®epMeHTSI.

Peakuuu coenuHeHus. Karamuthdeckne W HEKaTAIUTUYECKUE
peakuu. O6paTuMbie U HEOOPATUMBIE PEAKIUH.

Peakuumu 3amemieHus. ONEKTPOXMMUYECKUI psj  HaIpsHKEHUN
METaJJIOB, €ro MCIOJb30BaHUE [UId IMPOTHO3UPOBAHUSA BO3MOXHOCTU
IPOTEKaHUs PEAKIHUM MEeXIy MeTalUlaMM M pacTBOpamMH KHUCIOT. Peakuuu
BBITECHEHHUS OJIHUX METAJUIOB U3 PACTBOPOB UX COJIEN JPYTMMHU METajlIaMHU.

Peakiun o6mena. Peakuun HeliTpanu3anuu. YCIIOBHUS MPOTEKAHUS
peaknmii oOMeHa B pacTBOpax A0 KOHIIA.

Tunel XUMHUYECKUX peakiuil (10 MPU3HAKY «YHCIO U COCTaB
UCXOJHBIX BEILECTB U MPOAYKTOB pEaKLUN») HAa MPUMEPE CBOICTB BOJBI.
Peakuust pasnokeHuss - D2JIEKTPOJIM3 BOJbL. Peaknuu coeauHeHus -
B3aUMO/JICHICTBUE BOJbl C OKCHUAAMHM METAIJIOB M HemeTayuioB. [loHsTHe
«rUApOKCUIBD». Peaknuum 3aMelieHuss - B3aMMOJCICTBHE BOJBI  C
LIEJIOYHBIMU U ILE€JOYHO3EMENIbHBIMU MeTamnamu. Peakuuu oOmeHa (Ha
MpUMepe TUIPOIH3a Cynb(uia aTtOMUHUS U KapOuaa Kaablus).

Pacuemnvle 3a0ayu. 4. Beruncienue no XUMUYECKUM YpaBHEHUSIM
Macchl WJIM KOJMYECTBAa BEIIECTBA MO HM3BECTHOW Macce WM KOJUYECTBY
BEI[ECTBA OJHOIO M3 BCTYNAIOMIMX B PEAKIMIO BEIIECTB WJIM MPOAYKTOB
peakuuu. 5. Beruucienne maccol (KOMYeCTBa BElIECTBA, 00beMa) IPOAYyKTa
peakuuu, eclii H3BeCTHa Macca HCXOJHOTO BEIIECTBa, COJEPXKAIIEro
OTIPENICTICHHYIO JIOJIF0 TIpuMeceil. 6. Bprumcienne wmacchl (KOJWYECTBa
BeIleCTBa, 00beMa) MPOJIyKTa pPEeaKluu, €CIU M3BECTHA Macca pacTBOpa U
MaccoBasi 10J1sl pACTBOPEHHOI'O BELIECTBA.

Jlemoncmpayuu. Tlpumepsl QU3NYECKUX SBJICHWI, a) TUIABJICHHE
napaduna; 0) nuddy3us AYMUCTBIX BEUIECTB C TOPSIICH JTaMIIOYKH
HakaimBaHusA. [IpuMeppl XMMHUYECKHX SBJICHUW: a) TOPEHHE MarHus; 0)
B3aUMO/JICHCTBUE COJITHOM KHUCIOTHI C MPaMOPOM UJI MEJIOM; B) TOJydeHHE
ruapokcuaa Mmenu (Il); T) pacTBOpeHHME TOJMYyYEHHOTO THAPOKCHIA B
KHCIIOTax; 1) B3aumozercTBue okcuaa meau (II) ¢ cepHoit KucinoTou mnpu
HarpeBaHuU; €) pa3jlioKeHHE MepMaHraHaTa Kajus; k) B3aUMOJCHCTBHE
pa30aBiIeHHBIX KHCIOT C METaJJIaMH.

Jlabopamophvie onvimel. 5. CpaBHEHUE CKOPOCTH HCIIAPEHUS BObI
U CIUpPTa MO MCYE3HOBEHHMIO WX Kameiab Ha (UIbTPOBAIbHON Oymare. 6.
OxucieHre Menu B IJIaMEHH CHUPTOBKM WM ropeiku. /. [lomyTHeHue
U3BECTKOBOM BOJIBI OT BBIJBIXa€MOI0O yriekucioro rasa. 8. Ilomyuenue
YIJIEKUCIIOTO ra3a B3auMOJCWCTBUEM COJIbI M KHCIOTHL.9. 3aMmelenue Meau
B pactBope xuopunaa meau (I1) sxenezom.

Ipakxmuueckaa pabomalNed. «[lonydyenue, coOupaHue U paclO3HABAHUE
KHCJIOPOJIay.

PactBop-
€HUeE.
PactBOpBI.
CaoiicTBa
pacTBOpOB
JJIEKTPO-
JIUTOB.
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[TonsiTne 00 >MEKTPOIUTHUECKON TUCCOLUUALUU. DIEKTPOIUTHl U
HEANIEKTPOJIUTEI. MexXaHu3M JUCCOIMAlMU DJIEKTPOJIUTOB C PA3THUYHBIM
TUNIOM XUMHUYECKON CBs3U. CTENeHb AJIEKTPOIMTHYECKON IHCCOLUALIUU.
CunbHbIE U Cl1a0ble AIEKTPOJIUTHI.

OCHOBHBIE TIOJIO)KEHUSI TEOPUU AIIEKTPOIUTHUECKON TNCCOLUALIUH.
HNonnuble ypaBHEHHUS peakiuil. YCIOBHUS TPOTEKaHUs peakIuu oOMeHa
MEXY AMEKTPOJUTAMHU JI0 KOHIIA B CBETE€ HOHHBIX IIPE/ICTABIICHUMN.

Knaccudukanys nOHOB U UX CBOMCTBA.

Kucnotel, ux knaccudukanus. Jlucconuanuss KUCIOT W UX
CBOWCTBA B  CBET€ TEOPUH  DIEKTPOJIUTHUECKOM  JIHUCCOLMALIUU.
MonekynspHble 1 MOHHBIE YpaBHEHUSl peakuuil KUciIOoT. B3aumopeiicTBue
KHCJIOT C METaJuIaMH. DNEKTPOXUMUYECKUU psAJl HANpPSHKEHUH METaJlIoB.




B3aumonelicTBue KUCIOT ¢ OKCHAMHU METAJUIOB. B3auMo1eiicTBIE KUCIIOT C
OCHOBAHUSIMH - peakuus HeWTpanu3auuu. B3auMoneiucTBue KUCIOT ¢
comsimu. Mcronib30BaHre TAONHIBI PACTBOPHUMOCTH [UISI XapaKTEPHUCTUKH
XUMHYECKUX CBOMCTB KUCIOT.

OcHoBanwmsi, ux kinaccuduxanms. Jlucconuanusi OCHOBaHUN U WX
CBOWCTBA B  CBETE TEOPUU  DBJIEKTPOJIUTUYECKON  JUCCOLIMALIUU.
B3aumoseiictBue OCHOBaHMN C KHCJIOTaMH, KHCJIOTHBIMH OKCHUIAMU U
cossiMu. Mcrosib30BaHue TAaONHIBI PACTBOPUMOCTH JUISI XapaKTEPUCTUKH
XMMHUYECKUX CBOMCTB OCHOBAaHMMU. Pa3iiojkeHne HEpaCTBOPUMBIX OCHOBAaHUMI
npu HarpeBaHUU.
Comm, wux KiIacCH(PUKAIUSA W JTUCCOLMAIUS PA3IMYHBIX THUIIOB COJICH.
CBoiicTBa coJyieii B CBETE€ TEOPUH DJIEKTPOJIUTUUYECKOW JIHCCOIMAIIUH.
B3anmopelictBre coseil ¢ MeTalllaMH, YCIOBUS MPOTEKAHUS ITUX PEAKLIUMN.
BzanmopeiictBue cojiei ¢ KHCJIIOTAaMH, OCHOBAQHHMSIMH MW  COJISIMH.
Wcnonb3oBanue  Tabnuubl  pacTBOPUMOCTH I XapaKTEPUCTUKH
XUMHUYECKUX CBOMCTB COJIEH.

O6o0mmenne cBeaeHUH 00 OKCUAAX, HUX KiIacCUPUKALUU U
XUMHUYECKUX CBOMCTBAX.

['eneTnveckue psapl METAUIOB M HEMETAUIOB. | eHeTH4Yeckas CBS3b
MeXAy KlaccaMy HEOPraHMYECKUX BEIECTB

OKHCIIUTENTEHO-BOCCTAHOBUTENbHBIC  peakiuu. OKUCIUTENb U
BOCCTaHOBUTEIb, OKUCIICHHE U BOCCTAHOBJICHHE.

Peakiun woHHOTO OOMEHAa M OKHCIWUTEIHLHO-BOCCTAHOBUTEIHHBIC
peakuuu. CocTaBieHHWE YpPaBHEHUN OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxkiuii MeToI0M 3JIEKTPOHHOTO OaiaHca.

CBoiCTBa MPOCTHIX BEUIECTB - METAUIOB U HEMETAJIOB, KHCIIOT U
coliei B CBeTE MPEJCTABICHUNH 00 OKUCIUTEIHbHO-BOCCTAHOBUTEIbHBIX
rporieccax.

Hemoncmpayuu. VicnplTaHne BemECTB M HX PpPacTBOPOB HA
3NEKTPONPOBOAHOCTh.  3aBUCUMOCTh  3JIEKTPOIPOBOJAHOCTH  YKCYCHOM
KHUCJIOTBl OT KOHLEHTpauuu. B3anMopneicTBHe IIMHKA C CEpOM, COJIIHOU
kuciotoi, xinopugaom meau (I1). l'openue maraus.

Jlabopamopuvie onwvimoul. 10. Peaknuu, XapakTepHble IS
pPacTBOPOB KHUCIIOT (COJsiHOM mim cepHoi). 11. Peakiuu, xapakrepHble s
pacTBOPOB Mieoue (TUAPOKCUAOB HaTpus win Kanus). 12. [lonydeHue u
CBOMCTBa HEPACTBOPUMOIO OCHOBaHWs, Hampumep ruapokcuna menu (II).
13. Peakuuu, xapakTepHble Uil PaCTBOPOB CoJied (Hampumep, A XJI0puaa
memu (I1)). 14. Peakiuu, xapakTepHbIe JUIsi OCHOBHBIX OKCHJIOB (Hampumep,
JUI OKcuAa Kanblus). 15. Peakuuu, xapakTepHble Ui KUCIOTHBIX OKCHJIOB
(HampuMep, IS YTICKUCIIOTO ras3a).

Ipaxmuueckaa paboma Ne 5 «BbIOTHEHHE OMBITOB, JIEMOHCTPUPYIOIIMX
F€HETUYECKYI0 CBA3b MEXKIYy OCHOBHBIMU KJlacCaMU HEOPraHWYECKHUX
COCIMHEHUN.

Hroro gyacos:
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COAEPXAHUE YYEBHOI'O ITPEAMETA. 9 knacc.

Paznen Tema Kozn- Copneprxanue yueOHOM TeMbl
BO
4acoB
1 Brenenue. 10 | XapakTepucTHKa 3JIEMEHTa IO €r0 TOJOoXKeHUIo B [lepuomndeckoii
O6mas cucteMe xumuueckux snemeHtoB JI. M. MengeneeBa. CpoiicTBa
XapaKTEPHUCTHKA OKCHJOB, KHCIIOT, OCHOBAHMM W COJ€d B CBE€T€ TEOPHUH
XUMUYECKUX JNEKTPOJUTHYECKON TUCCOLUMAIUN U OKHCIIECHUA-BOCCTAHOBIICHUS.
3JIEMEHTOB U [lonsTHe o mepexonHbIX 3neMeHTax. AMpoTepHoCcTh. ['eHeTnyeckuit
XUMHUYECKUX psax  mepexomHoro  anemeHra. llepuoguueckuii  3aKOH W
peaKuui. Ilepuonuueckas cucrema XumMuyeckux oanemenro 1. .
[Tepunoanueckuit MenpeneeBa. XumudecKkas OpraHu3alMs KUBOM M HEXHUBOHU
3aKOH U NpUPOJbl. XMMHUYECKHI COCTaB $AJ1pa, MAaHTHUM M 3€MHOM KOPBI.
MIEpUOANYECKast XHWMHUYECKUE DIIEMEHTHI B KJIETKaX JKMBBIX OpraHM3MoB. Makpo- u
cucremMa MUKpO3JIeMeHThl. O0001IeHne CBEICHU O XMMHUYECKUX pPEaKIUsX.
XUMHUYECKUX Krnaccudukanuss XUMHYECKUX PEaKUil MO Pa3JIM4YHBIM MpPU3HAKAM:
JJIEMEHTOB «YUCIIO M COCTaB pEearupymomux U 0O0pa3yroIIUXCS BEIIECTBY,

JA.N.Menneneena.

«TerioBoM  3PQeKT», «HampaBleHHUE», «HU3MEHEHHE CTeneHel
OKHCJICHHUSI 3JIEMEHTOB, O00pa3ylollMX pearupyrolue BelIecTBay,
«pazay, «ucnonp3oBaHuE KaTanuzatopa». [loHarue o CcKOpocTH
XUMUYEeCKOM peakuuu. DakToppl, BIMAOIME HAa  CKOPOCTh
XUMHUecKux peakuuid. Karammuzatopsl u karamus. WMHruOuTOpbI.
AHTHOKCHUIAHTEL.

Jlemoncmpayuu.

Paznuunsie popmer Tabmuner J. . MenneneeBa. Mojaenu aToMoB
aneMeHToB 1—3-ro mepuonoB. Mojenb CTpOEHHUs 3E€MHOTO Iapa
(momepeunsIit pa3pes). 3aBUCUMOCTh CKOPOCTH XUMUUYECKOU PEaKIINU
OT MPUPOJABI PEATHPYIOIIHUX BELIECTB. 3aBUCHUMOCTb CKOPOCTH
XUMHUYECKOM pEeaKUMU OT KOHUEHTPALMH pPEArupyroluX BEIIECTB.
3aBUCUMOCTh CKOPOCTHM XHMHMYECKOM peakuud OT IUIOLAau
CONPUKOCHOBEHUS PEArupyIOIIUX BEUIECTB (KHUIISIIMHA CIIOI»).
3aBUCUMOCTh CKOPOCTHM XHMMHYECKON pEakuuu OT TeMIIepaTyphl
pearupyromux BelecTB. ['OMOreHHbIi U reTepOreHHbIN KaTalu3bl.
depmeHTaTUBHBIN KaTanu3. NHruoupoBaHue.

JlabopamopHvie onvimul.

1. IlomyyeHue rugpokcuja IMHKA M HUCCIEIOBAHHE €r0 CBOWCTB.
2.MopnenupoBanue  noctpoenuss  l[lepuoanueckoid  cuCTEMBbI
xumuyeckux snemenToB . . Menneneesa. 3. 3amenieHue xene3om
meau B pactBope cyiabdata memu (II). 4. 3aBUCHMOCTH CKOPOCTH
XUMUYECKOM peakUuu OT MPUPOJIbl PEarupyrolinuxX BEIIeCTB Ha
pUMepe B3aUMOJICHCTBHS KUCIOT C METaJUIAMH.

5. 3aBUCUMOCTh CKOPOCTH XMMHUYECKON pEaKIMu OT KOHIIEHTPALUU
pearupyroumx BEIIECTB Ha NPUMEpPE B3aMMOJACHCTBUSA LIMHKA C
COJITHOM KMCJIOTOW Pa3IMYHON KOHLEHTPALIMH.

6. 3aBUCHUMOCTb CKOPOCTH XHMHUYECKOW pPEaKUWd OT IJIOIIAIn
CONPUKOCHOBEHMSI pearupymomux BemecTs. 7. MoaenupoBaHue
CKUISLIEro cyos». 8. 3aBUCUMOCTh CKOPOCTH XMMHUUYECKOW peaklnu
OT  TEeMIEepaTrypbl  pearupyrouux  BEHIECTB Ha  MpUMEpe
B3aumMoeicTBus okcuaa meau (II) ¢ pacTBopom cepHON KHMCIOTHI
pasnu4HON TemrepaTypsl. 9. PasnokeHue nepokcujga Boaopoaa ¢
nomoieio okcuaa mapranma (IV) um karamaszel. 10. OOHapyxeHUe
Karajga3bl B HEKOTOPBIX MUIIEBBIX mpoaykrax. 1. MHrubupoBanue




B3aMMOJCHUCTBUS KUCIIOT C METAJUIAMH YPOTPOIIMHOM.

Merannsl.
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[Tosmoxenne wmeramnoB B Ilepuoanueckoil cucTeMEe XUMHUYECKUX
anemenToB JI. M. MenzaeneeBa. Meraummueckass KpUCTaUIMYECKast
peleTka ¥ MeTaJIMuecKasl XuMuueckasi cBsi3b. OOmue ¢uszndyeckue
cBoiictea MeTamioB. CmiaBel, HMX CBOMCTBA W 3HAYCHHE.
XUMHYEeCKHEe CBOMCTBA METAJUIOB KaK BOCCTAHOBHTEJICH, a TaK)Ke B
CBETE€ HX IMOJIOKCHUS B JJICKTPOXUMUYECKOM PSAy HANPsKEHUM
MetasuioB. Kopposust MeTasmioB u criocoObl 00pbObI ¢ HEel. MeTalsl
B ipupoze. Oomme cnocoObl X NOTYIEHUSI.

OO6m1as XxapakTepucTHKa IIEJIOYHBIX METAJIOB. MeTallIibl B IPUPO/IE.
O6mme cnocoObl ux mnoxydeHus. CrpoeHue artomos. lllemounsie
METaJUIbl — TMPOCThIE BEIIECTBA. BaXHeWne COCIUHEHUS
MIETOYHBIX METAUIOB — OKCHIBI, TUIPOKCUABI U COJU (XJIOPHUIBI,
KapOOHaThl, Cyab(aThl, HUTPATHI), UX CBOWCTBA U NPUMEHEHHUE B
HapoJHOM xo3siicTBe. KanuiiHbie ynoOpenus.

OO01ast XapakTepuCTHKa 3J€MEHTOB TriaBHOW noAarpymnisl [ rpynmsl.
Crpoenue atomoB. IllenoyHo3eMenbHblE METAIBI — MPOCTHIE
BeniecTBa. BaxkHelmme coeTMHEHUs MIEeI0YHO3EMEIbHBIX METAIIJIOB
— OKCHJIBI, THAPOKCUBI M COMH (XJIOPHUIBI, KapOOHATHI, HUTPATHI,
cynbdatsl, (ocdarel), UX CBOWCTBA M TPHUMEHEHHE B HAPOIHOM
XO3SICTBE.

Amtomunuii. CtpoeHue atoMa, pusnueckre 1 XMMUYECKUE CBOMCTBA
npoctoro BemectBa. CoeauHEHUs aTIOMUHHS — OKCHI U
TUAPOKCHA, ux amdoTepHbIi Xapakrep. Baxneimme comu
antoMuHusl. [I[puMeHeHne amOMUHUS U €r0 COETMHEHUH.

Kenezo. Crpoenne atoma, (U3MYECKHE M XHUMHUYECKHE CBOWCTBA
npocToro BemecTsa. I enernueckne pansl Fet? u Fe's.

Baxueiiue comu kene3a. 3HaUCHUE Kele3a U €r0 COSUHEHUN T
MPUPOJIBI M1 HAPOJAHOTO XO3MCTBA.

Jlemoncmpayuu.

OOpa3upl MENOYHBIX U HIENIOYHO3EMEIbHBIX MeTaioB. OO0pasibl
cruiaBoB. B3aumopeiicTBue HaTpus, JIUTHS W KalbLUUs C BOJOI.
B3aumopelicTBue HaTpusi U MarHus ¢ KUciIopoioM. Bzaumopeiicteue
MeTayioB ¢ Hemerauiamu. llomydyenue runpokcunoB sxenesa (II) u
().

Jlabopamophvie onvimai.

12. B3aumoieiicTBHE pacTBOPOB KHUCJIOT U COJIeH ¢ MeTauiamu. 13.
O3nakominenue ¢ pyaamu xene3a. 4. OkpamuBaHHe IJIAMEHU
COJISIMM ILEJOYHBIX MeTaJyioB. 15. B3aumopneicTBue KalbLus C
BoJIoM. 16.1losyueHne rugpokcuaa Kajablus M HCCIECJOBAHUE €ro
cBoiictB. 17. [lonmydyeHune ruapoKcHAa allOMUHHS U UCCIEAOBaHUE
ero cBoicTB. 18. B3aumopeiicTBue xenes3a ¢ COMIHON KUCI0TOM. 19.
[Monyuenue runpoxcunos xenesa (I1) u (II1) u u3ydyenue ux cBONUCTB
Ilpakmuyeckasn paboma Ne ["llomyyeHue cOeAMHEHHH METaNIOB U
M3Y4YEHHE UX CBOUCTB"

Hewmeraser.

28

OO1as xapakTepucTHKa HEMETAIUIOB: nojoxeHue B [lepuoanueckoit
cuctemMe xuMmudeckux 3nemeHToB [[. M. MenngeneeBa, 0COOCHHOCTH
CTpPOEHHUS aTOMOB, DJJEKTpooTpuiaTenbHOCTh (D0) Kak Mepa
«HeMmeTtalmuyHocThy, psag 0. Kpucramidyeckoe CTpOEHHE
HEMETAJUIOB — TPOCThIX BewecTB. Amnotponusi. dusmyeckue
cBoMcTBa HemeTaanoB. OTHOCHUTENBLHOCTh MOHATHH «METALUI» U
«HEMETAJII.




Bopopon. Ilonoxenne Bomopoaa B llepuoanueckoid cucreme
xumudeckux snementoB JI. U. MenneneeBa. CtpoeHue aroma u
MoJsieKynbl. Pu3NuecKue M XMMHUYECKHE CBOMCTBA BOJOPOJA, €ro
MOJy4YeHUE U IPUMEHEHUE.

Bona. Crpoenue wMonexkynsl. Bojopoanas Xumudeckasi CBS3b.
dusnueckue CBOMCTBA BOALL. AHOMAaJIMA CBOWCTB  BOJEL.
I'uapodwmnbabeie u ruApoPoOHBIE BemecTBa. XUMUYECKAE CBOHCTBA
BOJibl. KpyroBopot Boabl B ipupojie. Bomoouncrka. Aspauust BOJBI.
BrertoBeie GmibTpbl. MuHEpaabHBIE BOABL. JMCTHINTUpOBAaHHAS BOJA,
ee MOJy4eHHUE U IPUMEHEHUE.

OO6mas xapaxkrtepuctuka raioreHoB. CrpoeHue atomoB. IIpoctbie
BEIIECTBA U OCHOBHBIE COEJAMHEHHS TaJOI€HOB, HUX CBOMCTBA.
Kparkue cepenus o xjope, 6pome, prope u #oxae. Ilpumenenue
rajoreHOB U UX COCAUHEHHI B HAPOJHOM XO3SHCTBE.

Cepa. Crpoenue aroma, aUIOTPONUs, CBOMCTBA WU TNPUMECHECHHE
pomouueckoit cepbl. Oxkcuasl cepel (IV) u (VI), ux nomyuenue,
cBoiicTBa M npuMmeHeHue. CepHas KUCIOTa U €€ COJIM, UX
IIPUMEHEHHE B HApPOJHOM Xo3sicTBe. IIpow3BOACTBO cepHOM
KHCIIOTHI.

A30T. CTpoeHHe aToMa W MOJIEKYJIbI, CBOMCTBA MPOCTOTO BEIIECTBA.
AMMUaK, CTPOECHHE, CBOMCTBA, MojydeHue W npumeHenue. Comnu
aMMOHUS, UX cBoicTBa u npuMmeHnenne. Oxcuapl azorta (II) u (IV).
A30THas KHUCIO0Ta, €€ CBOWCTBA U PUMEHEHHe. HUTpaTel U1 HUTPHUTHI,
npoOiemMa MX COAEpKaHHUS B CEIbCKOXO3IWCTBEHHOW MPOAYKIUU.
A3OTHBIC yIOOpEHHS.

®ochop. CrpoeHue aToma, auIOTPONHs, CBOWCTBa Oeloro U
KkpacHoro docdopa, ux nmpuMeHeHre. OCHOBHBIC COCTMHEHHUS: OKCH]T
dochopa (V) u oprodochopnas kucmota, ocharel. DochopHbie
ynoOpeHus.

Yrnepon. CtpoeHune aToma, aIOTPONHS, CBOMCTBA MOIU(DUKAIUH,
npumenenue. Oxkcunbl yrinepoaa (II) m (IV), ux cBolictBa
npuMmenenue. KapOoHatel: KalbLUT, cOJa, MOTAlll, UX 3HAUYE€HHUE B
NPUPOJE U )KU3HU YEJIOBEKA.

Kpemuuii. CrpoeHne aroma, KpUCTAUIMYECKUM KpEMHUH, €ro
cBoiictBa u mpuMeHnenue. Oxcupn kpemuus (IV), ero mpupomHbie
pa3HOBUAHOCTU. CunMKarbl. 3HAYCHUE COEAUHEHUN KpEeMHUs B
)KUBOM M HexuBor mnpupone. IloHstue o0  CcUIMKaTHOM
NPOMBIIIEHHOCTH.

Jlemoncmpayuu.

OOpasupl TaJOTeHOB — TMPOCTHIX BeElIecTB. B3aumoneicTBue
TaJIOTEHOB C HaTpHUeM, C alloMUHUEM. BriTecHeHHne ximopom Opoma
WIM HMOJA W3 pPACTBOPOB HX coJsie. BzaumoneiictBue cepbl C
METajulaMH, BOJOPOAOM M  KHUcCIopojgoM.  BzaumopeiictBue
KOHIICHTPUPOBAaHHOW a30THOM KHUCIOTHI ¢ Menpto. [lormomenue
yIJieM pacTBOPEHHBIX BEIIECTB WM T'a30B. BoccraHoBIeHue Menu u3
ee okcuaa yriaem. OOpasibl NPUPOAHBIX COSAMHEHUN XJIOpa, CEepBI,
docdopa, yruepona, kpemHus. OOpa3ibl BaXKHEUIIUX I
HapoOJHOTO  XO3sWCTBa  Cynb(haToB, HUTPATOB, KapOOHATOB,
¢docdaroB. OOpa3ibl CTEKNIA, KEPAaMHUKH, [IEMEHTA.

JlabopamopHule onvimul.

20. Ilomyuenue u pacno3HaBaHue Bojopona. 21. HccrnenoBanue
MOBEPXHOCTHOTO HATSKEHMs] BoAbl. 22.PacTBopeHue mepmaHraHara




KaJlus WIM MEIHOTO Kymopoca B Boje. 23. T'uugparanus
o6e3BokeHHOTO cynbdara menu (II). 24. M3rotoBieHne THIICOBOTO
OTIIEYATKA.

25. OsHakoMJieHHE C KOJUICKIMEW OBITOBBIX (QHIBTPOB. 26.
O3HakoMJIEeHHE C COCTaBOM MHHEpalIbHON BoAbl. 27. KauecTBeHHas
peakuusi Ha rajmoreHuA-uoHbl. 28. llomydyeHue u pacrno3HaBaHHe
kuciopona. 29. lopenue ceppl Ha BO3AyXe M B KHCIOPOJE.
30.CpoiicTBa paszbaBieHHOW cepHOM KuchnoTel. 31. U3ydenwe
cBOMCTB ammuaka. 32. Pacrno3naBanue cozneid ammoHus. 33.
CpoiicTBa pa30aBJICHHOW a30THON KuCIOTHL 34. B3ammoneiicTBue
KOHLEHTPUPOBAHHON a30THOM KHUCIOTHI ¢ Menpto. 35. T'openue
dbocdopa Ha Bo3ayxe u B kuciopoje. 36. PacnosnaBanue gocdatos.
37. I'openue yris B kucnopoge. 38. [lonydeHune yroiabHOM KHCIOTHI
n u3ydeHue ee cBodctB. 39. Ilepexon kapOoHaToB B
TUAPOKapOOHATHI.

40. Pasnoxenue rugpokapbonata Harpus. 41. Ilomyuenue
KPEMHEBOM KHUCJIOTHI M U3y4YECHHE €€ CBOWCTB.

4 [IpoexTHas 3 [IpesenTanuu yyamuxcss no Teme "XuUMHUS CHaceT MPUPOLY

eI TEIIBHOCTD. "Xumuss W KocMmocy, nemMoHcTpamus flesh-anumanuii mo Teme
«IlepCrieKTUBBI Pa3BUTHSI XUMUN.

5 O06001eHne 10 [Tepuognueckuit 3akon u Ilepmoanueckas cucTeMa XUMHYECKUX

3HAHUH 110 XUMHH
3a Kypc
OCHOBHOM
IIKOJIBI.
ITloaroroBka x
HTOTOBOM
aTTeCTallMH.

anemeHtoB JI. . MenneneeBa. @U3NMYECKUI CMBICI MOPSIKOBOTO
HOMEpa dJIEMEHTa, HOMEPOB Mepuoja M TPYMIbl. 3aKOHOMEPHOCTH
W3MEHEHHsI CBOMCTB 3JE€MEHTOB M HMX COECIUHEHHMH B MEpHoAax U
IpyIIax B CBETE MPEJCTABICHUN O CTPOSHUHN aTOMOB 3JIEMEHTOB.
3HayeHHWE NEPUOAMYECKOrO 3aKOHA. BHIBI XMMHUUYECKUX CBS3EH M
TUIBI KPUCTAITMYECKUX pelIeToK. B3auMocBs3b CTpOeHUs U CBOMCTB
BemecTB. Krnaccudukanuss XUMHUYECKHUX peakIuil MO pa3IudHbIM
NMpu3HaKaM (YUCII0O M COCTaB pPEArupyromux H 00pa3yrouxcs
BEIIECTB; HAM4YMe TIpaHUlbl pasfena ¢a3; TemioBod >PQexT;
U3MEHEHUE  CTEleHEeH  OKUCJICHHS  aTOMOB;  HCIOJb30BaHUE
KaTanau3aTopa; HampaiieHHe mpoTekaHus). CKOpOCTh XMMHUYECKUX
peakuuii U paxTopsl, BiustomKe Ha Hee. OOpaTUMOCTh XMMHUECKUX
peakuuii ¥ crnocoObl CMELIEHUS! XUMUYECKOTO PaBHOBECHS.

[Ipocteie u crioxHble BemiecTBa. MeTamasl U HEMETAJUIbL
I'enetnueckue psabpl MeTauia, HEMETallla U MEePexXoJHOr0 MeTalia.
Oxcuapld  TUAPOKCUIBI  (OCHOBAHMS, KHUCIOTHI, aMQOTEpHbIE
TUApPOKCUAbl), comu. Wx cocraB, kinaccuukamuss U oOuue
XMMHYECKHE CBOMCTBA B CBETE TEOPUU DJICKTPOIUTHUECKOMN
JMCCOLIMAIUU.

Ilpaxmuueckue pabomvr Ne 2 '"llomydenue, cobupanue u
pacno3HaBaHue ra3oB"

Ne 3 "[lonydyeHne coelMHEHUI HEMETAJUIOB U U3yYEHUE X CBOMCTB"

Htoros yacos: 68




IlepeyeHb yueOHO-METOAMYECKOT0 U MATEPUATIbLHO-TEXHUYECKOT0 00ecneyeHn st
00pa3oBaTeILHOrO MpoIecca.
COucoK JUTEPATYDHL:

1. I'a6puensa O.C. Xumus. 8 xnace. Yueonuk. M. JIpoda. 2017. 288 c.

2. T'adbpuensn O.C. , CmagkoB C.A. Meroandeckoe nocooue. 8 xiacc. YueOnuk. M. JIpoda.
2017. 190 c.

3. T'abpuensa O.C., BockoOoitnukoBa H.II., SlmykoBa A.B. HactonpHas kHura yuautens. 8
kiacc. M. Jlpoda. 2017. 400 c.

4. T'abpuensn O.C., KonTpoasHbie 1 mpoBepouHbie padoThl. 8 kimacc. M. Jlpoda. 2016. 224 c.

5. I'abpuensan O.C., Cmupnosa T.B. CnankoB C.A.XuMmus B TecTax, 3ajadyax, ynpaKHEHUsAX. &
knacc. M. Jlpoda. 2016. 224 c.

6. I'abpuensa O.C., PynoB H.H., TonkynoB B.1. XuMudecknii SKCIIEpUMEHT B IIKOJIE. 8 KItacc.
M. Ipoda. 2016. 304 c.

7. Tabpuensu O.C.Xumus. 9 xmacc. Yueonuk. M. [Ipoda. 2017. 320 c.

8. I'adpuensn O.C., OctpoymoB WN.I'. Kaura s yaurens. 9 ximacc . M. [lpoda.2015. 400 c.

9. I'abpuensu O.C., KontposbHbIe 1 TpoBepouHbIe padboThl. 9 kiacc. M. Jlpoda. 2015. 240 c.

10. Ta6puensu O.C., CmupnoBa T.B. . Xumus B Tectax, 3afadax, ynpaxHeHusx. 9 kimacc. M.
Hpoda.2015. 288 c.

Nudopmanmonnbie cpeacTra

1. http://www.alhimik.ru IlpeacraBieHsl pyOpUKH: COBETHI AOMTYPUEHTY, YYHTEIIO XUMUH,
CIpaBOYHUK (OYCHb OOJIbIIAsT MMOJA0OPKA TAOJIHII U CIIPABOYHBIX MAaTEPUANIOB), BEceNas XHMHS,
HOBOCTH, OJIUMITHA/IbI, KYHCTKaMepa (Macca MHTEPECHBIX HCTOPUYECKUX CBEIICHHIA).

2. http://www.hij.ru XypHan «XuMusi 1 KU3HB» MOHATHO W 3aHUMATEIBHO PACCKa3bIBaeT 000
BCEM MHTEPECHOM, YTO MPOUCXOUT B HAYKE U B MHPE, B KOTOPOM MBI JKUBEM.

3. http://chemistry-chemists.com/index.html DnexTpoHHbINH XKypHAT «XHUMHUKA W XHUMHS», B
KOTOPOM TPEJCTAaBJICHO MHOXECTBO OIBITOB 110 XHMHH, 3aHUMATEIbHON wWH(popMaIum,
MO3BOJISIONICH YBJICUb YYCHUKOB SKCIICPUMEHTAIBHOMN YaCThIO MPEIMETA.

4. http://c-books.narod.ru BceBo3amorxkHast TuTeparypa Mo XuMHH.

5. http://www.drofa-ventana.ru l3BecTHOe u3AaTeNbCTBO y4eOHOU nuTeparypbl. HOBUHKH
HAYYHO-TIOMYJISIPHBIX M 3aHUMATEIIbHBIX KHUT 110 XHMUH.

6. http://1september.ru Xypnan ans yuuteneil u He Toibko. bonblioe koiauuecTBo paboT
YYEHHMKOB, B TOM YHCJIE€ U HUCCIIEOBATEIBCKOTO XapakTepa.

7. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii IIKOJIBHBIA MOPTAI CO CCHUIKAMH

Ha O6pa3OBaTCJ'IBHBIC CalThI IO XMMUH.



8. www.periodictable.ru COOpHHMK cTaTel O XUMHUYECKHX OHJIEMEHTaX, WJLIIOCTPUPOBAHHBIN
JKCIIEPUMEHTOM.

MarepuajibHO-TEXHUUYECKOE 00ECIIEYCHUE.

Jnist 00ydeHust ydammxcsi OCHOBHOM ITKOJIBI B COOTBETCTBHHU ¢ TpeOoBaHusMu DenepanbsHOro
rOCYJapCTBEHHOTO O0pa30oBaTEIbHOIO CTaHAAapTa HEOOXOJMMa pean3alus AeSTeIbHOCTHOTO
noaxo/a. JlesTenbHOCTHBIN 101X0/] TpeOyeT MOCTOSIHHOM OMOpHI Ipoliecca 00y4YeHNs XUMUU Ha
JEeMOHCTPAIIMOHHBIN  SKCHEPUMEHT, TPAKTHUECKUE 3aHATHS M J1aDOpPaTOPHBIC  OMBITHI,
BEITIOJTHAEMbIE ydamuMucsi. KaOWHET XMMHUM OCHAIIEH KOMILIEKTOM JIEMOHCTPAIMOHHOTO M
a0opaTOpHOTO O0OpYNOBAaHHMS TO XUMHUU JUIsi OCHOBHOW IIKOJBL. B KaOuHeTe XUMHH
OCYIIECTBIISIIOTCSL KaK ypoyHas, TaK ¥ BHEypouHas (OpMBI Y4eOHO-BOCIHTATEIHEHON
nedaTenbHOCTH ¢ ydammmuca. OcHameHne B OOJbIOIeH YacTH COOTBETCTBYeT IlepeduHto
o0opynoBaHUsT KaOWHETa XUMHH M BKIIOYACT pa3jMYHBbIC TUIBI CPEACTB 00ydeHUs. Bobmryio
4acTh  OOOpYIOBaHMUSI  COCTaBJISIIOT  y4eOHO-TIpaKTHYeCKoe W ydeOHOo-j1abopaTopHOE
o0OpyJIOBaHHE, B TOM 4YHCIE KOMIUIEKT HATypaJbHBIX OOBEKTOB, MOJEIH, TPUOOPH U
WHCTPYMEHTHI UIS MPOBEICHUS IEMOHCTPAIMA W MPAKTHYECKUX 3aHATHH, TEMOHCTPAIIMOHHbIE
TaONWIbI, BHUAEO, MEIUa OCHAIleHHe. B KOMIUIEKT TEeXHHMYECKUX M HH(POPMAIHOHHO-
KOMMYHHMKATHBHBIX CPEICTB OOY4EHHUs BXOJAT: KOMIBIOTEP, MyJIbTUMEIHA MTPOCKTOP, KOJJICKIUS

MEINa-PeCcypcoB.

HarypanpHbie 0OBEKTHI. HaTypanLHHe O6’B€KTI)I, HCII0JIb3YEMBIC B 06y‘leHI/II/I XHMMHH, BKIIFOYAIOT

B ce0s KOJUICKOUMKM MHHEPAJIOB HW TOPHBIX IIOPOJ, METAJIOB H CILUIaBOB, MHHEPAJIbHBIX

ynoOpeHui, miacTMacc, KayuykoB, BOJIOKOH.

XMMHUYECKHUE PEaKTHBBI M MaTepHaJIbl. XHMHUYECKas nocyaa moapa3aciiACTCa Ha ABC I'PYIIIIBI:

JUIsL BBIIIOJIHECHUSA OIIBITOB YYAIIUMUCA U ACMOHCTPALIMOHHBIX OHbITOB.HpI/I60pBI, alraparbl U
YCTAHOBKH, HUCIIOJIB3YCMBIC HAa YPOKaX XUMUHU, NMOAPAZACIAIOT Ha OCHOBC IPOTCKAOMIUX B HHUX

(1)I/ISI/ILICCKI/IX U XUMHNYCCKHX .

Mojenu. OObeKTaMHd MOJEIUPOBAHUS B XUMHUM SIBISIOTCS aTOMBI, MOJIEKYJIbl, KPUCTAJUIbI,
3aBOJICKAE ammapaTbl, a TakXke IPOUCXOIAIIME Ipouecchl. B mpenogaBaHuM XUMHH
UCTOJb3YIOTCS MOJEIM KPUCTAIUIMYECKUX PELIETOK anmasa, rpadura, cepsl, pocdopa, okcuaa
yrnepoga(1V), noBapeHHoi comnu, Jbja, Hoaa, jkene3a, Meau, Maruus, Habopel MojiesIel aTOMOB

UL COCTABJICHUS ITAPOCTCPKHEBBIX Mozemen MOJICKYII.

VYueOHble mocoOus Ha me4yaTHOW ocHoBe. B mponecce O6y‘-ICHI/IH XUMHUHU HCIHOJB3YIOTCA

CJICAYIOIIUC Ta6J'II/II_U>I MMOCTOSIHHOTO 3KCIIOHHUPOBAHUSA: «HepI/IOI[I/I‘-ICCKaSI CHUCTEMa XMMHNYCCKUX

anementoB JI.U. MenneneeBa», «Tabmuiia pacTBOPUMOCTH KHCIIOT, OCHOBAHHMH W COJEH,



«ONEKTPOXUMUYECKUM P HalpsDKEHUM MeTaiwioBy». [l opraHusaluu caMOCTOSATENbHOMN
paboThl OOyYAIOMIMXCSA HA YPOKAaX HCIONB3YIOT Pa3HOOOpa3HbIE NUIAKTHYCCKHE MaTepUabL:
TETpaJd Ha IEYaTHOW OCHOBE WM OTHENbHBIC PabOyHe JIMCTBI — HHCTPYKLIHHU, KaPTOUKH C
3aJJaHUSIMU Pa3HOM CTENEHW TPYAHOCTH Ul U3y4YEHHs] HOBOT'O MaTepuayia, CaMOIPOBEPKH U

KOHTPOJIA 3HAHUH ydJamuxcs.

Hns obecrieuenusi 0e30mMacHOrO Tpyda  KaOMHETE XHMHHM MMEETCS: IPOTHUBOIIOKAPHBIN
WHBEHTAph, aNTeUKy C HA0OPOM MEIMKAMEHTOB M TEPEBS30YHBIX CPEJCTB; MHCTPYKIHIO IO
npaBuiiaM 0€30MacHOCTH TpyJa A oOydarouuxcs, >KypHall PerucTpalMM HMHCTpPYyKTaxa I0

npaBuiiaM 0€30MaCHOCTH TPy/a.



