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IlosacuurenpHaa 3anucka

Jannas pabouast mporpamMma paccuMTana Ha obmiee koaudecTBo yacoB — 102 (3 vaca B Hezelo).

OBJ'IaI[eHI/Ie 06y‘laIOH_[I/IMI/IC$I CHCTEMOM XMMHYCCKUX 3HaHHfI, YMCHI/Iﬁ N HaBBIKOB H€O6XO,Z[I/IMO B HOBCCﬂHCBHOﬁ JKU3HU AJIA 0e30I1acHOro
O6paH_I€HI/I$I C B€IECTBaMU, MaTepuajlaMi 1 XUMHUYCCKUMU IIPOoHEcCCaMu. OTO0 IomMoraeT YCIICITHOMY M3YUCHUIO CMEXHBIX TUCHHUILINH U
CHOCO6CTByeT MMPpOOJOJIZKCHUTO O6y‘leHI/I${ B CUCTEME CPEAHETO HpO(bGCCI/IOHaJ'IBHOFO " BBICIIET'O O6p&30BaHI/I${. HeMaJ'IOBEDKHYIO POJIb CUCTEMA
XUMHYCCKHX 3HAHUH UrpacTt B COBpECMCHHOM O6HIGCTBC, TaK KaK XUMHA U XUMHUYCCKHUEC TCXHOJIOI'NH (B TOM 4Hciie Ouo- u H&HOTCXHOHOFI/H/I)
MMpeBpalIar0TCA B pCBOJIFONUOHHYIO IIPOU3BOAUTCIIBHYIO CHUITY.

B cootercTBum ¢ denepanabHBIM TOCYIapCTBEHHBIM 00pa30BaTEeIbHBIM CTAHAAPTOM OCHOBHOTO OOIIET0 00Pa30BAHUS 2IAGHBIMU UeAMU
IIKOJIbHOTO XUMUYECKOTO0 00pa30BaHuUsl SBISIOTCA:

* (hopmuposanue y 00y4Jaromuxcs CUICTEMbl XHMUYECKUX 3HAHUN KaK KOMIIOHEHTa €CTeCTBEHHOHAYYHBIX 3HAHHIA;

* pazeumue TAIHOCTH OOYUAIOMIMXCS, NX WHTEJUICKTYaJbHBIX M HPAaBCTBEHHBIX KayecTB, (POPMUPOBAHHE T'yMAaHHUCTUYECKOTO OTHOIICHUS K
OKpY’KaroIleMy MUPY U 3KOJOTHYECKH 11€JIECO00PA3HOT0 MOBEICHUS B HEM;

* noHumauue OOYYAIOIIMMUCS XMMHH KaK MPOM3BOAMTEIHLHOW CHIIBI OOIIECTBa M KaK BO3MOXKHOW oOyacTu Oyaymiei npodeccrnoHalbHON
JESATEIBHOCTH;
pazéumue MBIIITICHUS 00yJYaroIuXcsl TOCPEICTBOM TaKUX MO3HABATENbHBIX YUEOHBIX EHCTBUH, Kak yMeHHEe (GOpMYIMpPOBATh IpoOIeMy U
TUIOTE3Y, CTAaBUTh LEIH U 3aJ1a4M, CTPOUTH IJIAaHBI JOCTHUKEHUS 1IeJIel U PEeIlIeHNs TOCTaBIEHHBIX 3a/a4, ONPEAEIATh NOHITHS, OTPAHUYUBATH UX,
OIMCHIBATh, XapaKTEPHU30BaTh U CPABHUBATD;
* NOHUMAHUe B3aUMOCBSI3U TEOPUH U MPAKTUKH, YMEHHUE TPOBOAUTH XUMUUECKHUM SKCIIEPUMEHT U Ha €r0 OCHOBE JI€J1aTh BBHIBOJIBI U

YMO3aKJIOUYCHU.

JUist TOCTHKEHUS ATUX LIeel B Kypce XMMHM Ha CTYIIEHH OCHOBHOTO OOIIEr0 00pa30BaHuUs PELIAIOTCS c1edyroujue 3a0auu’
— Gopmupylomes 3nanus OCHO8 XUMUYECKOU HAYKU — OCHOBHBIX (DAKTOB, MOHATUH, XUMHYECKUX 3aKOHOB M TEOPUH, BBIPAXKEHHBIX
MOCPEICTBOM XUMHUYECKOTO A3bIKA;
— pazeusaromcs ymenus HaOMI01aTh U OOBSACHIATh XUMHUECKUE SBJICHUS, IPOUCXOIAIINE B IPUPOAE, Ta0OpAaTOPHBIX YCIOBHX, B OBITY U Ha
IPOM3BOJICTBE;
— npuobpemaromcsi CneyuanbHble YMeHUus U HAGblKY MO O0e30IaCHOMY OOpAalleHUI0 € XUMHUYECKMMHU BEIECTBAaMM, MaTepHalaMu U
IpoLeccamu;
— Gopmupyemcs 2ymanucmuyeckoe omHouieHue K Xumuu KaK TPOM3BOAMTENBHON CHIIE OOIIECTBAa, C MOMOIIBIO KOTOPOW pPEelIaroTcs
rJ100abHbIe TPOOJIEMBI UETI0BEUECTBA;
— ocyujecmensaemcs unmezpayuss XAMIUUECKOW KapTUHBI MUpPA B €IMHYIO HAYYHYIO KapTUHY.

Jlannast paboyas mporpaMma MO0 XMMHHM OCHOBHOTO 00IIero o0pa3oBaHUs pPACKpBIBAeT BKIJIAJ y4eOHOTO MpeaMeTa B JOCTHXKCHHS Ieneit
OCHOBHOTO 00IIIeT0 00pa30BaHMs M ONPEACIISICT BAXKHEHUININE COACPIKATEIbHBIC IMHUM MTPEMETA:

®  «BENIECTBO, CTPOCHUE BELIECTBA» — COBPEMEHHBIE MPEICTAaBICHHS O CTPOSHUH aToMa U BellecTBa Ha ocHoBe [leproanueckoro
3akoHa U [lepuoandeckoit cuctembl Xumuueckux 3yemMeHToB J1. 1. MenneneeBa, ydeHHs] 0 XUMUYECKOU CBSI3U U KPUCTAINIMUYECKOM



CTPOCHUU BEIIECTBA;

¢ XHUMHHYCCKas pCaKUusI» — 3HAHUA O MMPCBPALICHUAX OJHUX BCHICCTB B APYIUC, TUIIOJIOT'UHN XUMHUYCCKUX peaKm/Iﬁ, YCIOBUAX UX
MPOTEKAHMS U CIIOCO0axX YIpaBJICHUS UMH;

®  «METOAbI NO3HAHUS XUMHUM» — 3HAHUS, YMEHUS U HABBIKU SKCIIEPUMEHTAIbHBIX OCHOB XMMUU JJIs [TOJYYEHUS U U3YUEHUS] CBOMCTB
BAKHEUILIMX IPEICTaBUTENIEH KJIACCOB HEOPTaHUYECKUX COCAMHEHUM;

®  IIPOU3BOJCTBO U MPUMEHEHHUE BEIIECTB» — 3HAHUE OCHOBHBIX O0JIacTel MPOM3BOACTBA U MPUMEHEHHUS BaKHEHIIINX BEILIECTB, a
TaKKe OIBIT 0€30MacHOro 00pallleHus ¢ BElIeCTBAMU, MaTepruaiaMy U IPOLECCaMU, UCIIOJIb3YEMBbIMU B OBITY M Ha MIPOU3BOJICTBE;

®  «I3bIK XUMHM» — ONEPUPOBAHUE CUCTEMOM BAKHEUIINX XUMUUYECKUX MMOHATUN, 3HAHNE XUMUYECKO HOMEHKJIATyphl, a TAKKE
BJIa/ICHUE XMMHUYECKON CUMBOJIHUKOHN (XMMHUYECKUMHU (OPMYIIaMU U yPAaBHEHUSIMU );

° «KOJIMYCCTBCHHBIC OTHOMICHUSA B XUMUN» — YMCHUC ITPOU3BOJUTH PACUCTHI 10 XUMUYCCKHUM (I)OpMy.HaM " YpaBHCHHAM.

B Havane 9 kiacca npoBoUTCS IOBTOpPEHHE MaTepuaia § Kiacca, KOTOPOE 3aKaHUMBAeTCsl paccMoTpeHueM lleproanyueckoro 3akoHa u
[Tepuoanueckoii cucremsl xumudeckux iemMeHToB /. 1. MenneneeBa, — cBoeoOpa3Hoe BBEIEHUE B XUMHUIO 3JIeMEeHTOB. Kpome 3Toro,
O606IIIaIOTC$I CBCACHUA O XMMUYCCKUX PCAKIIHAX U UX KJIaCCI/I(i)I/IKaHI/II/I — 3HaHUA 06 YCIOBUAX, B KOTOPBIX IMTPOABJIAIOTCA XUMHUYCCKUC CBOMCTBa
BEIIECTB, U CMIOCO0AX YIPaBICHUS XUMUYECKHUMH MIPOLIECCAMHU.

Ha sToii 6a3e 3aTeMm paccMaTpuBarOTCsA 06H_[I/Ie CBOIiCTBa METAJIJIOB M HEMETAILIOB. B kauecTBe Hanbonee SAPKUX HpeHCTaBHTeHeﬁ 9THX
KJIaCCOB 3JICMCHTOB OCBCIICHBI CBOMCTBa MCJIOYHBIX U IICJI0OYHO3CMEIbHBIX MCTAJIJIOB M I'aJIOTCHOB (HpOCTHX BCIICCTB U COG,I[I/IHCHI/Iﬁ FaJ'IOFCHOB)
B IIJIaHEC CpaBHHTeHBHOfI XapaKTCPUCTHUKH. B Kypce HOI[pO6HO pacCMaTpuBarOTCA COCTaB, CTPOCHUC, CBOﬁCTBa, IMOJIYYCHHUEC U IIPUMCECHCHUC
OTACJIBbHBIX, BAXXHBIX B HaPOHHOXOSHﬁCTBeHHOM OTHOIICHHUHU BCIICCTB, 06p330BaHHBIX 3JIEMEHTaMHU 2-TO U 3-T0 IEpUuoOa0B.

B 9 ximacce MMPOUCXOAUT KPAaTKOC 3HAKOMCTBO C OPraHMYCCKUMHU BEIICCTBAMU: YIJICBOAOPOAAMHU, KUCIOPOJA- U a30TCOACPKAITUMU
COCIUHCHHUSMHU M UX BaXKHCHIITUMU MpEaACTAaBUTCIIAMU.

3HaYUTEIHHOE MECTO B COJIEPKAHUU Kypca OTBOAUTCS XUMUYECKOMY SKCIIEPUMEHTY. ITO MO3BOJIsIET CHOPMHUPOBATH y 00yUYaIOIIUXCS
MPAKTUYCCKNUEC HABBIKU pa60TI>I C pas3JIMYHbIM O6OPYI[OB3HI/ICM, na60paT0pH0171 HOCY}IOﬁ U XUMHUYCCKUMU BCUICCTBAMU, YMCHUC BBINTOJIHATD
HECIIOKHBI XUMUYECKUH SKCIIEPUMEHT, CIOCOOCTBYET O€301MaCHOMY M YKOJIOTHYECKH TPAMOTHOMY OOpPAIICHHUIO C BEIECTBAMHU, MaTEpHUaIaMH B
OBITY M B OKpY’KarolIel cpene.

BHuMaHNe K XUMHYECKOMY SKCIIEPUMEHTY OCOOCHHO aKTyaJbHO B CBSI3U B BBEJICHMEM B UTOTOBYIO aTTECTAIMIO MO XUMHUH 32 KypC OCHOBHOM
IIKOJIBI PEAIbBHOTO XMMHUYECKOT0 3KciepuMenTa B 3aanusax KMo OI'D. [loaroroBke BbITYCKHUKOB OCHOBHOM IIKOJIBI K BBIIIOJTHEHUIO 3TUX
3a/IaHUi 1 OyZIeT MOCBAIICHA 3aKITI0OUYNTEIbHAS YacTh JaHHOW MTPOTPaMMBI.

Peanmaul/m BOCIIUTATEJIBHOI'O MOTEHIIHMAJIA IIPOrPaAMMBbI:
O6ma$[ EJIb BOCIUTAHUA— JIMYHOCTHOC Pa3BUTHUEC IKOJIbHUKOB, IIPOSABIIAIOIICCC:

1) B yCBOGHUM WMHU 3HAHUW OCHOBHBIX HOPM, KOTOpBIE OOIIECTBO BHIPA0OTAIO0 HAa OCHOBE ITHX IEHHOCTEU (TO €CTh, B YCBOCHUH HMH
COIMATPHO 3HAYMMBIX 3HAHUN);

2) B Pa3BUTHU UX NTO3UTUBHBIX OTHOIIIEHUH K 3TUM 06LI_ICCTBCHHLIM OCHHOCTAM (TO €CThb B pa3BUTHU UX COLIMATIBHO 3HAYUMBIX OTHOI.I.ICHPIfI);

3) B mpHOOpPETEHWH MMHU COOTBETCTBYIOUIETO ATHM IIEHHOCTSM OIIbITa TOBEJCHUS, HABBIKA NMPUMEHEHUS C(HOPMUPOBAHHBIX 3HAHUHM U
OTHOILICHH Ha MPaKTHKE (TO €CTh B MPUOOPETEHNH UMH OIbITa OCYIIECTBICHUS COLUAIBHO 3HAYMMBIX J€T).



I[aHHaﬂ oejib OpUCHTHUPYET HE HaA oOecIeyeHne COOTBETCTBHUSA JIMYHOCTH pe6eHKa CIMHOMY YPOBHIO BOCIIMTAaHHA, 4 Ha obOecrieueHue
MMO3UTHUBHOM JUHAMHKHU Pa3BUTHUA €TI0 JTUYHOCTH. B cBs3u ¢ 3THM Ba)KHO COUeTaHUE YCI/IJII/Iﬁ neaarora 1mo pa3BUTHIO JTUYHOCTHU pe6eHKa n YCI/IJ'II/II\/'I
caMoro pe6eHKa 10 CBOCMY CaMOPAa3BUTHIO. Hx COTPYAHUYCCTBO, MNAPTHEPCKUC OTHOIICHHUS ABJISAIOTCSA BaXKHBIM (baKTOpOM ycCiiexa B JOCTHIKCHUHU
OCIIn.

B BocnuTanmm z[eTeﬁ IMOAPOCTKOBOI'O BO3pacCTa (ypOBeHb OCHOBHOTO 06mer0 06p330BaHI/I${) TaKUM IIPHOPUTETOM SABJIACTCA CO3AaHUC
6HaFOHpI/ISITHbIX yCHOBI/Iﬁ JJId pa3BUTUA COLIMAJIBHO 3HAYMMBbIX OTHOIIICHUH IOKOJIBHUKOB, U, IPECIKAC BCECTO, HCHHOCTHBIX OTHOIIICHUH:

e K TPyAy KaK OCHOBHOMY CHOCOOY MOCTIDKEHHS >KM3HEHHOTO OJIaromnoiydus 4eloBeKa, 3aJI0Ty €ro YCHEIIHOTO NPOo(eCCHOHAIBHOTO
CaMOOTIPE/ICIICHHsS U OIIYIICHUS] YBEPEHHOCTHU B 3aBTPAIIHEM JTHE;

e K IPUPOJIC KaK MUCTOYHHKY >KU3HHU Ha 3eMiie, OCHOBE CAMOTO €€ CYIIECTBOBAHMS, HYXIAIOUICHCS B 3aIUTe W MOCTOSHHOM BHUMaHHH CO
CTOPOHBI YEJIOBEKa,

e K MUpPY KaK IJIABHOMY IMPHHIHUITY YEIIOBEUECKOTO OOIEKUTHS, YCIOBUIO KPEIKOW IPYKObI, HANAXUBAHUA OTHOIICHUH C KOJUIETAMH TI0
paboTe B OymymieM U co31aHus OJaronpusTHOIO MUKPOKJIMMATa B CBOEH COOCTBEHHOU CEMbeE;

e K 3HAHUAM KaK MHTEIUIEKTYaJIbHOMY pecypcy, o0ecreunBaiomemMy Oyayiiee 4eI0BeKa, Kak pe3ysbTaTy KpOIOTIMBOT0, HO YBIEKATEILHOTO
yueOHOro Tpy/a;

e K KyJbTYpE KaK JyXOBHOMY OOTaTCTBY OOIIECTBA M BaKHOMY YCIIOBHIO OIIYIICHHS YEIOBEKOM TOJTHOTHI MPOKUBAEMOM JKU3HHU, KOTOPOE
JIAl0T €My YTE€HHUE, My3bIKa, HCKYCCTBO, T€aTp, TBOPUECKOE CAMOBBIPaKEHUE;

e K 3JI0POBBIO KaK 3aJIOTy JIOJITOW M aKTUBHOMW KH3HH YEJIOBEKA, €r0 XOPOIIET0 HACTPOSHHS M ONITUMUCTUYHOTO B3TJIs1a HA MUD;

e K OKpYXAaloIlUM JIIOJSIM KakK Oe3ycIOBHOM M aOCOMIOTHOM ILIEHHOCTH, KaK PaBHONPABHBIM COILMAJbHBIM MapTHEpaM, C KOTOPBIMU
HEoOXOMMO BBICTPaMBaTh JOOpPOXKEIATeNbHbIE U B3aMMOIIOAEP)KUBAIOIINE OTHOIICHUS, JAI0IINE YEeJIOBEKY PagoCcTh OOLIEHUS U TO3BOJISIOIINE
u30eraTh YyBCTBA OJMHOYECTBA,

JlaHHBIM 1IEHHOCTHBIM acleKT YelOBEYECKOW MXHU3HM UYpe3BbIYAWHO Ba)KE€H MAJIS JIMYHOCTHOIO Pa3BUTHs ILIKOJBHUKA, TaK KaK HMMEHHO

LEHHOCTH BO MHOI'OM ONpPEAENSIOT €ro XU3HEHHbIE LIEJU, €ro IMOCTYNKH, €ro IMOBCEIHEBHYIO XM3Hb. BbilereHue JaHHOTO NPUOpUTETA B
BOCIIHUTAHUU UIKOJILHUKOB, OOYYalOIIUXCsl HAa CTYIIEHH OCHOBHOTO OOIIEro oO0pa3oBaHHs, CBS3aHO C OCOOCHHOCTSIMHU JAETEH MOJPOCTKOBOTO
BO3pacCTa: C UX CTPEMJICHHEM YTBEPAHUTH ce€0s1 KaK JIMYHOCTh B CHCTEME OTHOIICHUM, CBOMCTBEHHBIX B3pOCiIoMy MUpPY. B aToM Bo3pacte ocolyro
3HAYMMOCTh IS JIETe TPHUOOpEeTaeT CTAaHOBJIIGHME WX COOCTBEHHOW JKM3HEHHOW TIO3WIIMU, COOCTBEHHBIX IIEHHOCTHBIX OpPHUEHTAIIWU.
[ToapocTkOBEIN BO3pacT — HanboJIee yAauHbIA BO3PACT TSl Pa3BUTHS COIMATBHO 3HAYMMBIX OTHOIIEHUH IITKOJIBHUKOB.

Pe3yabTaThl 0CBOCHUA Kypca

[To 3aBepiieHNN Kypca XUMUU Ha 3Tare OCHOBHOIO 001iero oOpa3oBaHUs BHITYCKHUKM OCHOBHOM IIKOJIBI JOJKHBI OBJIAAETh CIEIYIOIIMMHU
pe3yibTaTamMu:



Jluunocmmuote pe3yiobmamntbl

— 3HAaHUe U NOHUMAHUe: OCHOBHBIX UCTOPUYCCKUX COOBITUH, CB3aHHBIX C PA3BUTHEM XUMHH; JOCTI)KCHUN B 00JIACTU XUMHH M KYJIbTYPHBIX
TpaguIuii CBOeW CTpaHbl (B TOM YHCJIE HAy4YHBIX); OOIIEMHUPOBBIX JOCTHKEHHHW B OOJACTH XWUMHU, OCHOBHBIX IPHUHIIUIIOB W IPABHII
OTHOIIIEHUS K TMPHUPOJIC; OCHOB 3JI0POBOr0 00pa3za >KM3HH U 3I0pPOBbECOCPETAIOIIMX TEXHOJIOTHI; MPAaBWJI IMOBEICHUS B UYPE3BBIYAMHBIX
CUTYaIlMIX, CBSI3aHHBIX C BO3JICHCTBUEM Pa3UYHBIX BEIIECTB; OCHOBHBIX MPaB U 00s3aHHOCTEH TpakJaaHWHA (B TOM YHCJIE 00ydJaroIerocs),
CBSI3aHHBIX C JJUYHOCTHBIM, NMPOPECCHOHAIBHBIM M KU3HCHHBIM CaMOOIIPECIICHHEM; COIMAIbHON 3HAYMMOCTH M COJAEpX)aHus npodeccuid,
CBS3aHHBIX C XMMHEH;

— YyBCTBO TOPJIOCTH 32 POCCHUMCKYI0 XHMHUYECKYI0O HAyKy M JOCTH)KCHHS YUCHBIX; YBOKECHHUE M NMPHHATHE JOCTHKCHHH XMMHH; JOO0Bb U
OepeXHOEe OTHOIICHUE K IPUPOJIC; YBAKEHUE M YIET MHEHUH OKPYKAIOMIUX K JIMYHBIM JOCTH)KCHUSM B U3YYCHUU XVMHUH,

— MPU3HAHWE IIEHHOCTH COOCTBEHHOTO 3/JI0POBBS M 3JIOPOBbS OKPYKAMOIIHMX JIFOJICH; HEOOXOIUMOCTH CaMOBBIPKEHUS, CaMOpeaTn3alu,
COLMAJIbHOTO MPU3HAHUS;

— OCO3HAHUE CTEIEHU TOTOBHOCTH K CAMOCTOATENBHBIM OCTYIIKAM U AEHCTBUSIM, OTBETCTBEHHOCTH 32 UX PE3YJIbTATHI;

— MPOSIBJICHUE DKOJIOTUYECKOTO CO3HAHUS, TOOPOKENATEIHHOCTH, TOBEPUS U BHUMATEIHLHOCTH K JIFOJISIM, TOTOBHOCTH K COTPYIHUYECTBY;
WHULIMATUBBl M JIFOOO3HATEIIPHOCTU B W3YYEHUHW BEIIECTB M IIPOILIECCOB; YOEKICHHOCTH B HEOOXOJUMOCTH Pa3yMHOTO HCIIOIb30BaHUS
JOCTUKEHUN HAYKU U TEXHOJIOTUM;

— YMEHHUE YCTaHABJIHMBATh CBS3U MEXKAY IEJIbI0 U3YyYEHHUS] XUMUU U TEM, JUJIS Yero 3TO HY)KHO; CTPOUTH JKU3HEHHBIE U MPO(ecCHOHATBHBIC
TUIAHBI C YY€TOM YCHEIIHOCTH U3yYeHHS] XUMUU U COOCTBEHHBIX IPHOPUTETOB.

Memanpeomemmwie pe3yiomamnol

— HCTIOJIb30BaHUE PA3IMYHbIX HCTOYHUKOB XMMHUECKON MH(POpMaIUK; NOJy4eHHe Takoli MH(pOpMalluy, €€ aHajlu3, OJroTOBKAa Ha OCHOBE
ATOro aHaIM3a MHPOPMAIIMOHHOTO MPOAYKTA U €T0 MPE3EHTALHS;

— IPUMEHEHNE OCHOBHBIX METO/I0B MTO3HAHUS (HAaOII0I€HNS, IKCIEPUMEHTA, MOJECIIMPOBAHNS, U3MEPEHUS U T. J1.) AJIS U3YUYEHUS XUMHUUECKUX
00BEKTOB;

— HCIOJIb30BaHUE OCHOBHBIX JIOTMYECKUX OIepalnuil (aHanu3a, CHHTE3a, CpaBHEHHUS, OO0OOIIEHHUs, J0Ka3aTeNbCTBA, CHUCTEMaTHU3alNH,
KJIAaCCU(UKALIUU U JIp.) IPU U3YUEHUHU XUMHUECKUX OOBEKTOB;

— (popMynupoBaHMEe BBIBOJAOB U YMO3AKIIIOUEHUN U3 HAOIIOIEHUH U M3YYEHHBIX XUMUYECKHUX 3aKOHOMEPHOCTEH;

— NIPOTHO3UPOBAHKE CBOMCTB BEILIECTB HA OCHOBE 3HAHMS MX COCTAaBa U CTPOCHMSI, & TAKKE YCTAHOBJICHUS aHAJIOTHU;

— (popmynupoBaHue UaeH, TUNIOTE3 U MyTel MPOBEPKU UX UICTUHHOCTH;

— ompezesieHne 1ieneil U 3a1ay y4eOHON M UCCIIeI0BATENIbCKOM e TETbHOCTH U yTeH UX TOCTHKEHUS;

— pacKphITHE NPUYMHHO-CIEACTBEHHBIX CBA3€M MEXy COCTAaBOM, CTPOEHUEM, CBOMCTBaAMM, INPUMEHEHUEM, HAaXOXACHHUEM B IPHUPOJE U
MOJIyYEHUEM BaXKHEUIINX XUMHUYECKHUX BEIIECTB;

— apryMeHTanus COOCTBEHHON MO3UIIMH U €€ KOPPEKTUPOBKA B X0JI€ IUCKYCCUH 10 MaTepraiaM XUMHYECKOTO COJIEPIKaHuUs.

Ilpeomemmnbwie pe3yromamul

B no3HaBarensHOU cdhepe

3Hanue (MOHUMaHUe):

— XUMHUYECKOW CUMBOJIMKH: 3HAKOB XUMUYECKUX JIEMEHTOB, OPMYJT XUMUUYECKUX BEIIECTB, YPABHEHUI XUMUYECKIX PEAKIIHIA,

— BOXHEUIITNX XUMUYECKUX MOHSATHI: BEIIECTBO, XUMHUYECKUN SIIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEIbHBIC aTOMHAsI M MOJIEKYJIIpHAs MACCHI,
WOH, KATHUOH, aHUOH, XUMHUYECKasl CBsI3b, DJIEKTPO-OTPULIATEIIBHOCTh, BAJICHTHOCTh, CTETICHb OKUCIICHHS, MOJIb, MOJISIPHASI Macca, MOJISIPHBIN
00BEM, PACTBOPBHI, SICKTPOIUTHl M HEIICKTPOIUTHI, DIEKTPOTUTHUECKAS AMCCOIUAINS, OKUCIUTEIh U BOCCTAHOBUTENb, OKHCICHUE H
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BOCCTAHOBJICHHE, TETUIOBOH (D PEKT peaKkinu, OCHOBHBIC TUIIBI PEAKIIUN B HEOPraHUIECKOU XMMHH;

— (hopMynTUPOBOK OCHOBHBIX 33aKOHOB M TEOPHH XUMHH: AaTOMHO-MOJIEKYJISIDHOTO YUYEHHs, 3aKOHOB COXPAaHEHHMsS MacChl BEIIECTB,
IIOCTOSIHCTBA cocTaBa BewlecTB, ABorajpo; Ilepuoauueckoro 3akona J[. 1. MenzeneeBa; TeOpuM CTPOEHHsSI aToMa M YYEHHUS O CTPOECHUU
BELIECTBA; TEOPUH MIEKTPOJIUTUYECKOU JUCCOLMALUU U YUCHUS O XUMUYECKON PEAKIIUH.

VMeHnune Ha3bIBaTh:

— XUMHUYCCKUEC 3JICMCHTHI,

— COCAMHCHU U3YYCHHBIX KJIIACCOB HCOPIraHMYCCKUX BCIICCTB;

— OPraHUu4Y€CKHE BEIICCTBA II0 HX (bOpMYJ'IeZ MCTaH, 3TaH, 3TWJICH, all€TUIJICH, METAHOJI, 3TaHOJ, I'NTMICPHUH, YKCYCHasd KHCJIOTa, I'IF0OKO3a,
caxapo3sa.

OObsicHeHHE:

— (PM3UYECKOr0 CMBICIIa ATOMHOTO (IIOPSIKOBOI0) HOMEpa XUMHUYECKOT0 3JIEMEHTa, HOMEPOB IpyIIbl U niepuoja B Ilepuonnyeckoii cucreme
J1. 1. MenieneeBa, K KOTOPBIM JIEMEHT IPUHALJICHKUT;

—3aKOHOMEpPHOCTEH H3MEHEHHUs CTPOEHUS aTOMOB, CBOMCTB 3JEMEHTOB B IpeEJesiax MallbIX MEepPHOJ0B M A Tpyln, a TaKXKe CBONCTB
00pa3yeMbIX UMH BBICIIUX OKCUJIOB U I'MJIPOKCHUIOB;

— CYILIIHOCTH IpOLeCcca IEKTPOIUTHIECKOM TUCCOLMALIMY U PEaKIii HOHHOTO OOMEHa.

YMeHue xapakTepu30oBaTh:

— XMMHUYECKHUE 3JIEMEHTHI (OT BOJOPOJA A0 KaJbIMs) Ha OCHOBE UX MoyiokeHus B [leproauueckoii cucremMe xumuueckux snemeHTos 1. U.
MenieneeBa 1 0COOEHHOCTEH CTPOEHHS UX aTOMOB;

— B3aMMOCBS3b MEXK/ly COCTABOM, CTPOCHMEM M CBOMCTBAMHU HEOPTaHUYECKHUX BEILECTB;

— XMMHUYECKHUE CBONMCTBA OCHOBHBIX KJIACCOB HEOPTaHMUECKUX BEIIECTB (OKCHIOB, KUCIIOT, OCHOBaHUN, aM(OTEPHBIX COEUHEHUN U COJIeil).

Ompenenenue:

— CcOCTaBa BEIIECTB M0 UX popMyJiaM;

— BAJICHTHOCTH U CTCIICHU OKHCJICHUA 3JICMCHTOB B COCIMHCHNU,

— BUJIOB XMMHUYECKOH CBSI3U B COCIUHEHUSX;

— TUIOB KPUCTAJUIMYECKUX PELIETOK TBEPABIX BEILECTB;

— NPUHAJIEKHOCTH BEIIECTB K ONPEIEICHHOMY KIIACCy COCINHEHUN;
— TUINOB XMMUYECKHUX pEaKIuii;

— BO3MOKHOCTH NPOTEKAHUS peaKifii HOHHOTO 0OMEHa.

CocraBnenue:

— cxeM cTpoeHust aToMoB nepBbIx 20 anemenToB [lepnoanueckoit cucremsr . 1. Menneneesa;
— (opMyJT HEOPraHUYECKUX COEAMHEHNN N3YUYEHHBIX KIJIACCOB;

— YpaBHEHUN XUMUYECKUX PEAKIIHIA.

be3omnacHoe obparnieHne ¢ XUMHUYECKOH MOCcy10i U 1a00paTOpHBIM 000PYIOBaHHEM.

[TpoBeieHnEe XUMHUECKOTO HKCIIEPUMEHTA!

— HOATBCPIKAAOIICTO XUMUYCCKHUC CBOICTBa HU3YYCHHBIX KJIACCOB HCOPIraHNMYCCKUX BCIIICCTB,

— MMOATBEPKAAIOIIET0 XUMUYECKHI COCTaB HEOPraHMYECKUX COCIMHEHUI;

— 10 MOJIYYEHHIO, COOMPAHUIO M PACcIIO3HABAHUIO ra3000pa3HbIX BEIIECTB (KHCIOPO/a, BOIOPO/IA, YTICKUCIIOTO ra3a, aMMHaKa);
— 110 OTIPEACTICHUIO XJIOPU-, CYIb(aT-, KApOOHAT-MOHOB U HOHA AMMOHHUSI C TIOMOIIbIO KQYeCTBEHHBIX PEAKIIHIA.



Briuncienue:

— MacCOBOM JIOJIM XUMHYECKOTO 3JIEMEHTA 10 GOopMyJie COSTUHECHHS;

— MAacCOBOM J0JIU BEIIECTBA B PaCTBOPE;

— MacChl OCHOBHOTO BEILIECTBA [0 U3BECTHON MaCcCOBOM J10JI€ TPUMECE;

— 00BbEMHOM TOJIM KOMIIOHEHTA I'a30BOI CMECH;

— KOJIMYECTBa BEIIECTBA, 00BEMa MIJIM MAacChl BEIIECTBA IO KOJUYECTBY BEIIECTBA, 00HEMY MIIM MACCe PEareHTOB UJIU ITPOYKTOB PEAKIIUH.

Vcnionb30BaHue NpUOOPETEHHBIX 3HAHUH U YMEHUH B PAKTUYECKOM JEeSATEIbHOCTH U MIOBCEAHEBHOM KU3HU:

— Ui 6e30rmacHoro oOpalieHus ¢ BEIIECTBAMHM W MaTepHajlaMH B MOBCEIHEBHOW XKM3HM W TPAMOTHOTO OKa3aHMS IMEPBOI MOMOLIM IMPH
0’K0rax KMCJIOTaMH U 11EJI09aMH;

— U1 OOBSICHEHUS OT/ACIBHBIX (DAKTOB U IPUPOIHBIX SIBICHUI;,

— T KpUTHYECKON OLIEHKH MH()OPMAIIHH O BEIIECTBAX, UCIIOIb3yEMBIX B OBITY.

B 1ieHHOCTHO-OpHeHTaMOHHOH cdepe
AHanu3 U OIeHKa MOCIEACTBHI AJISl OKPYXKAIOIIeH cpeabl OBITOBOM M MPON3BOACTBEHHOM JESATEILHOCTH YEI0BEKa, CBI3aHHOM C MOTyYeHHEM
1 niepepaboTKO BEIIeCTB.

B tpynosoii cdhepe
[IpoBenenue omepanuii ¢ HCIOJB30BAaHUEM HArpeBaHUs, OTCTaWBaHUsA, (UIBTPOBAHUS, BBHIMIAPUBAHUS; IOJYUYCHUS, COOMpaHWUS,
pacro3HaBaHUsl BEIIECTB; U3TOTOBJICHUS MOJENEH MOJIEKYII.

B cdepe 6e3onacHOCTH XKU3HEACATEALHOCTH
— CoOmtoieHre mpaBuJl TEXHUKU 0€30MaCHOCTU IIPU MTPOBEIEHUN XUMUYECKOTO SKCIIEPUMEHTA;
— OKa3aHWe MepBOi IIOMOIIH MTPH 0KOTaX, MOPe3ax U XUMUYECKIX TpaBMax.

Opranusanus o0y4yeHusi
OcHoBHO# (hopMOI1 OpraHuzanuu y4eOHOro mpolecca sBIsSeTcsl KJIaCCHO- ypouHasi cUcTeMa. B kauecTBe 10NOJHUTENBHBIX (hopM

OpraHu3alyi 00pa3oBaTEIbHOIO MPOIECcca UCTIONb3YETCs CUCTEMA KOHCYJIbTAllMOHHON MOJAEPHKKHU, CAMOCTOSATENbHAs paboTa yJaluxcs ¢
HCIIOJIb30BaHUEM COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJIOTUNH. OCHOBHBIMHU (pOpMaMHU KOHTPOJIS SIBISIOTCS:

e (ppoHTANBHBIN OIPOC;

e WHAMBHIyalbHas paboTa y IOCKH;

e HHJUBHIyalbHas paboTa O KapTOUKaM;

e caMOCTOsITENIbHAS paboTa;

e TpoBepouHas padoTa;

o XMUMHMYECKHH JUKTAHT,

e TECTOBBIN KOHTPOJIb;

e IpaKTUYECKHE PaOOTHI;

e KOHTPOJBLHBIE pabOTHI.



Kpurepun oueHuBanus

1. Ouenka yCcTHOIO 0TBeTA.

OtMmerka «5»:
- OTBET IIOJIHBIA U IPAaBUJIbHBIIM HA OCHOBAHUH U3YUYEHHBIX TEOPUL;
- MaTrepuall U3JI0KEH B ONPENEICHHON JIOTHYECKOM MOCIEI0BATEIbHOCTH, JIUTEPATYPHBIM S3bIKOM;
- OTBET CaMOCTOSITEIIbHBIMN.

OT1Ber «4»;
- OTBET IIOJIHBIA U IPABUJIbHBIM HA CHOBAHUM U3YyYEHHBIX TEOPUH;
- Marepuan U3J0XKEH B ONPEACICHHON JIOTMYECKOW IIOCIeNOBAaTEIbHOCTH, IMPU 3TOM JIOMYIIEHBl JABE-TPU HECYIIECTBEHHbIE OLIMOKH,
UCIIPABJICHHBIE 10 TPEOOBAHUIO YUUTEISL.

OtMmertka «3»:
- OTBET MOJHbIN, HO IIPY ATOM JOIYIEHAa CYHIIECTBEHHAsI OIIMOKA WX OTBET HETIOIHbIN, HECBA3HBIM.

OtMmeTrka «2»:
- IpH OTBETE OOHAPY)KEHO HEMOHMMAHHE YYalIMMCS OCHOBHOTO COJIEpKaHHUS y4eOHOTO MaTephalia MM JOMYIICHBI CYIIECTBEHHBIC OMIMOKH,
KOTOpBIE yJalUICs HE MOKET UCIIPABUTh IIPU HABOASILMX BOIIPOCAX YUMUTENSA, OTCYTCTBHE OTBETA.
- OTCYTCTBHUE OTBETA
2. OneHKa IKCIePUMEHTAJIBHBIX YMEHHIA.

OreHka cTaBUTCSI HA OCHOBAHNUHU HAOJIOIEHUS 32 YJalllMMUCS U TUCbMEHHOI0 OTYeTa 3a paboTy.

OtMmerka «5»:
- paboTa BBINOJIHEHA IOJHOCTHIO U MTPaBUIIbHO, CJICJIaHbl BEPHbIE HA0IOIEHNS U BBIBOIBI,
- OKCHEPUMEHT OCYILECTBIIEH M0 IJIaHy C YU€TOM TEXHHKHU 0€30MacCHOCTH U MPaBUI paboThI ¢ BEIIECTBAMH U 000PYIOBaHUEM;
- TPOSIBJIIEHBI OPTaHU3AIIMOHHO - TPY/IOBbIE YMEHUS, OIJIEPKUBAIOTCA YUCTOTA pabovero Mecta U MopsiioK (Ha CToJie, SKOHOMHO MCHOJIb3YIOTCS
PEaKTUBBI).

OtMmeTKka «4»:
- paboTa BBINOJHEHA MPAaBUWIBHO, CIeNaHbl MpPaBWIbHbIE HAOIIOAEHUS U BBIBOJBI, HO NMPH 3TOM IKCIEPUMEHT MPOBEJEH HE MOJHOCTHIO WMIIU
JIOTYIIIEHbI HECYIIECTBEHHbIE OMIMOKH B pabOTe C BELIECTBAMHU U 000PYJOBaHHEM.

OtMmertka «3»:
- paboTa BHINIOJHEHA MPAaBWJIBHO HE MEHEE YeM HAaroJOBHHY WJIM JOIMYIIEHa CYIIECTBEHHAsl OIIMOKa B XOJ€ JKCIIEPUMEHTa B OOBSICHEHUH, B
oopmieHun paboTel, B COOJIIOJICHUH MTPABUI TEXHUKHU 0€30MaCHOCTH Ha paboTe C BEIIECTBAMU U 000PY/AIOBAaHHEM, KOTOpas UCHPABISIETCS MO
TpeOOBAaHUIO YUUTEIS.

OtMmeTtka «2»:
- JomyuieHsl ABe (M Oosiee) CyLIECTBEHHBbIE OIIMOKM B XOJie: JKCIIEPHUMEHTa, B OOBACHEHUHU, B OPOpPMIIEHUH pabOThl, B COOIIOJCHUU
IpaBUJI TEXHUKU O€30MaCHOCTH MPH paboOTe ¢ BELIECTBAMU U O0OPYIOBAaHUEM, KOTOpbIE yUYallMHCS HE MOXKET UCIPABUTH JaKe MO0 TPEOOBAHUIO
YUUTENS;
- paboTa He BBINOJIHEHA, Y YYaIlerocs OTCYTCTBYET SKCIIEPUMEHTAIbHBIC YMEHHUSL.
3. OueHka yMeHHil peliaTh pacyeTHble 3aJa4M.

8



OtrmeTka «5»:
- BJIOTMYECKOM PACCY>KJICHHUH U PEIICHUU HET OIINOOK, 3a/1a4a pelleHa palMoHaIbHBIM CIIOCO00M;
OT1meTKa «4»:
- B JIOTHYECKOM DPACCYKJIEHUU U PELICHUS HET CYIIECTBEHHBIX OMMOOK, HO 3aJauya pelleHa HepallMOHAIbHBIM CIIOCOOO0M, WIIM JOMYILIEHO He
0oJiee IBYX HECYIIECTBEHHBIX OITHOOK.
OT1meTka «3»:
- B JIOTUYECKOM PACCYKJICHUU HET CYIIECTBEHHBIX OMMOOK, HO JIOMYIICHA CYIIECTBEHHAs OMTMOKA B MATEMAaTHICCKUX pacdeTax.
OT1meTKa «2»:
- UIMEETCsI CYIIECTBEHHBIE OMUOKH B JIOTHYECKOM PACCYKICHUH U B PEIICHUU.
- OTCYTCTBHUE OTBETa Ha 3a/IaHHUE.
4. OueHka NMCbMEHHBIX KOHTPOJIbHBIX PadoT.
Otrmerka «5»:
- OTBET MOJHBIN U MPABUIHHBIA, BO3MOXKHA HECYIIECTBEHHAS OIINOKA.
OtrmeTka «4»:
OTBET HEMOJIHBIN WU IOMYIICHO He 0oJiee ABYX HECYIIECTBEHHBIX OIIHOOK.
Ormerka «3»:
paboTa BHITIOJIHEHA HE MEHEE YeM HaIlOJIOBUHY, OMYIIEHA OJIHA CYIIIECTBEHHAs OIIMOKA U TIPU 9TOM JIBE-TPU HECYIIECTBEHHEIE.
OTmeTKa «2»:
paboTa BBITIOJIHEHA MEHBIIIE YE€M HAMOJOBUHY WX COACPIKUT HECKOIBKO CYIIECTBEHHBIX OIIUOOK.
- paboTa He BHITIOJTHEHA.
[Ipu orieHKE BHITTOIHEHHS] MTUCEMEHHON KOHTPOJIBHON pabOThl HEOOXOIUMO YUUTHIBATh TPEOOBaHUS €IUHOTO OpdorpaduyecKoro pexxuma.
5.0neHka TecToBBIX padoT.

88-100% -  TpaBWIBLHBIX OTBETOB OLIEHKA  «5»

62-87% - mpaBUIBHBIX OTBETOB OoleHKa «4»
37-61% - TpaBWIBLHBIX OTBETOB orneHka  «3»

0-36% - mpaBUIBHBIX OTBETOB OllEHKa <« 2»

6. Ouenka pedepara. Pedepar oreHuBaeTcs Mo CIeIyOMUM KPUTEPUIM: COONIOACHUE TpeOOBaHUN K ero o(OpPMIICHHIO; HEOOXOAMMOCTh U
JIOCTaTOYHOCTh JJIsS PACKPBITUS TEMbI NMPUBEACHHON B TeKCTe pedepara MHPOpMAIUKM; YyMEHHE 00ydJaromierocs cBOOOJHO M3JlaraTh OCHOBHBIC
UJeHu, OTpaKeHHBIE B pedepare; CrtocOOHOCTh 00YJarOIIErocs MOHATh CYTh 33/1aBa€MbIX BOIIPOCOB U C(HOPMYITUPOBATH TOUHBIE OTBETHI HA HUX.

YMK «Xumus. 9 kiace»
1. Xumus. 9 kiacc: yueOHUK [yt obuieodpazoBarenbHbIX yupexaeauit/O.C. I'abpuensu. - M: Ipoda, 2013.-319, [1] c.: .
2. Xumus. 7—9 kiaceel: pabouas nporpamma k nuHuu YMK O. C. IN'aOpuensina : yuedHo-mMeTonuyeckoe nocodue / O. C. 'abpuensn. — M.:
Hpoda, 2017. — 123, [1] c.
3. Metoanueckoe nocodue k yueoHuky O. C. I'abpuensna «Xumus». 9 xknacc / O. C. 'abpuenssa. — M. : Jlpoda, 2018. — 108, [4] c.



4. Xumus. 9 xin. KontposnbHble u mpoBepounble paboTel k yueOHuky O.C. T'abpuensna «Xumusa. 9 kmace»: ydeOHoe mocobue /O.C.
["a6puensn, [1.H. bepe3kun, A.A. YmakoBa u ap. — 5-¢ u3j., crepeotuil. - M.:Jlpoda, 2018.-236, [4] c.:um.
5. XuMmus. 8 Ki1acc. DJIEKTPOHHOE MYyJIbTUMEIUWHOE U31aHUE.

WHTEpHeT - pecypchi:

1. http://www.alhimik.ru IIpencraBieHnb pyOpUKH: COBETHI aOUTYPUEHTY, YIUTEIIO XUMHH, CIIPABOYHUK (OYCHB OO0JIbINas MoAO0PKa TaOJIHII U
CHPAaBOYHBIX MAaTEPUAIIOB), BECeNasi XUMHUsI, HOBOCTH, OJMMITHAIbI, KyHCTKamepa (Macca MHTEPECHBIX HCTOPUUYECKUX CBEJCHUN).

2. http://www.hij.ru Xypraan «XuMus 1 ’KU3Hb» TOHATHO U 3aHUMATEJIHLHO PACCKa3bIBaeT 000 BCEM MHTEPECHOM, YTO MPOUCXOIUT B HAYKE U
B MHpE, B KOTOPOM MBI JKUBEM.

3. http://chemistry-chemists.com/index.html DiekTpoHHBI KypHaT «XUMUKH U XUMUS», B KOTOPOM IPEICTABICHO MHOXECTBO OIBITOB IO
XMMHH, 3aHIMATEIIbHOW MH(POPMALINH, TO3BOJISIONICH YBIeUh YYCHUKOB IKCIIEPUMEHTAIBHON YacThIO IPEMETA.

4. http://c-books.narod.ru BceBo3amorkHast TuTeparypa o XuMHUH.

5. http://lwww.drofa-ventana.ru M3BecTHOe U31aTeNbCTBO yueOHOMU JuTeparyphl. HOBUHKH HAydHO-TIOMYJISAPHBIX M 3aHUMATEIbHBIX KHHT I10
XUMHHU.

6. http://1september.ru XXypHan ais yduTeneid U HE TOJNBKO. BoJbIIoe KOIMYECTBO padOT YUCHHKOB, B TOM YHCIIC M HCCIIEIOBATEIHCKOTO
Xapakrepa.

7. http://schoolbase.ru/articles/items/ximiya Becepoccuiickuii MIKOIBHBIN MOPTa CO CChUIKAMU Ha 00pa30BaTeNIbHbIE CAMThI 10 XUMHH.

8. www.periodictable.ru COOpHUK cTaTeil 0 XUMHUECKUX AJIEMEHTAX, WIITIOCTPUPOBAHHBIN SKCIIEPUMEHTOM.

st peanuzanuy y4eOHBIX 3a/1a4 0 MPEAMETY, B TOM YHCIIC TSl OPTaHU3alUK TEKYIIEro KOHTPOJIS, MOTYT TPUMEHSATHCS TUCTAHIIMOHHBIE
TEXHOJIOTHH:

— UHTepHeT-pecypchl (MHGOPMAIMOHHOTO XapaKTepa, CUCTEMbl OpraHU3aI[Ul TEeCTUPOBAHN),
— DJIEKTPOHHAS T0YTa,
— oOpazoBatenbHbIe TOpTAIHI («pemry OI'D», oTkpeIThIN Oank 3amannit GUIIN),

[Ipu nepexoze Ha 0Oy4ueHHEe ¢ TPUMEHEHUEM JUCTAaHITMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHI 00yUYeHUE PETYITHPYETCS
paspabateiBaecMbiMu B Jlutee [lomoxkeHnem o0 opranuzarii o0pa3oBaTeIbHOM JAESITEIIBHOCTH C TPUMEHEHNEM JUCTAHITMOHHBIX 00pa30BaTEeIbHBIX
texHosioruit u [lomoxkeHnem 00 OpraHu3anuy TEKYIIEro KOHTPOJIS U MPOMEKYTOUHON aTTECTAIIMK 00YJarONUXCs C MPUMEHEHHEM
JTUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTHI Ha TaHHBIA TIEPHO/I.

Conep:xanue Kypca xumMum B 9 kiacce
Baenenne. O0I11a8 XapakTEPUCTHKA XUMUYECKHX DJIEMEHTOB U XUMHUYecKnX peakimii. [lepuonnyeckuii 3akod U Ileproandeckas cucremMa
xummuecknx dieMeHToB /. 1. Menneneesa (12 4)
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XapakTeprucTHKa dJIEMEHTa 1o ero nojoxeHuto B Ilepuoanyeckoii cucreme 1. 1. Menneneea. CBoiCTBa OKCUIOB, KUCIOT, OCHOBAaHUW U COJICH B
CBETE TEOPUH DJIECKTPOJUTHUCCKONU TUCCOIUAIIMN U OKUCIICHUSA-BOCCTAaHOBICHUS. [[OHATHE O TepeX0HBIX AMeMeHTaX. AM(POTEPHOCTb.
['enetnueckuii psan nepexoaHoro siementa. [lepuonnueckuii 3akon u [lepuoandeckas cuctema xumudeckux snemeHToB 1. 1. Menneneena.
XuMuyecKasi OpraHu3aiys KUBOW U HEKUBOU MPUPOAbl. XUMUYECKUN COCTaB siApa, MAaHTUU U 3€MHOU KOPbl. XUMUYECKHUE DJIEMEHTHI B KJIIETKaX
JKUBBIX OPraHU3MOB. Makpo- 1 MEUKpo3JieMeHThI. O000IIeHHE CBEICHUI 0 XUMUYECKUX peakiusax. Kinaccupukaius XMuMUIECKUX PEeaKIui 1o
Pa3JIMYHBIM OCHOBAHUSIM:

— TI0 COCTaBY M YHCIIy pearupyroimx U 00pa3yroIuxcs BEIIeCTB;

— IO TETIOBOMY 3P EKTY;

— 10 HaNpaBJICHUIO;

— TI0 UI3MEHEHHUIO CTETICHEH OKUCIICHHS 3JIEMEHTOB, 00pa3yIOIIUX Pearupyromiiue BeniecTBa;

— 1o dase;

— TI0 MCTIOJB30BaHUIO KaTalnu3aTopa.

[TonsaTHe 0 CKOPOCTH XUMHUYECKON peakuu. DakTopbl, BIUSIONIME HA CKOPOCTh XUMUYECKHUX peakiuii. KatanuzaTops! u kartanus. MTHrHOUTOpHI.
AHTHOKCHIAHTHI.

Jemoncrpanun. Paznmunsie hopmer Tadnwi [epuomudeckoii cuctemsl. Mojaenu atoMoB diieMeHToB [—III meprooB. 3aBUCUMOCTE CKOPOCTH
XUMHUYECKON peaklMU OT MPUPOIbl PEarupyroINX BEHIECTB. 3aBUCUMOCTh CKOPOCTH XUMUYECKON PEaKIIMK OT KOHIIEHTPALUK Pearupyroumx
BEIIIECTB. 3aBUCUMOCTb CKOPOCTU XMUMHUYECKOH peakiMy OT IUIOIAAN COTPUKOCHOBEHUS PEarnpyIOIIMX BEIECTB («KUIALINHA CII0i»).
3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEAKIIMK OT TEMIIEPATYpPbl PearupyroLINX BeECTB. [ OMOTE€HHBIN U Fe€TEpOreHHbIA KaTaau3bl.
®epMeHTaTUBHBIN KaTtanu3. IHrubuposanue.

JladopaTropHublie onbIThl. [lonydyeHne ruipoKcHIa IMHKA U UCCIIEIOBAaHNE €ro CBOMCTB. MoeIMpoBaHre MTOCTPOSHUS MTEPUOTNIESCKOM TaOTHIIBI.
3amMeleHue Kene3oM Meau B pactBope cyibgpara menu (I1). 3aBucuMOCTh CKOPOCTH XMMHUYECKOW peakiuy OT IPUPOJIbl pearupyroinumx BelecTB
Ha MpUMepe B3aUMOJICHCTBUS Pa3IMYHBIX KUCIIOT C Pa3IMUYHbIMU METalIaMU. 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM peakluu OT KOHIEHTPaluu
pearupyromux BEMIECTB Ha MPUMEPE B3aUMOJICHCTBUA IIMHKA C COJITHOM KUCITOTON pa3IMuyHON KOHIIEHTPAlUH. 3aBUCUMOCTh CKOPOCTH
XUMUYECKON PEAKLUN OT IUIOIIAN COIPUKOCHOBEHUS PEarupyronX BeIeCcTB. MoIennpoBaHue «KUITAIIETO CI0s». 3aBUCUMOCTb CKOPOCTH
XUMHUYECKON peakIK OT TeMIIepaTypbl pearupyrouIiuxX BeUIECTB Ha MpuMepe B3auMmoaeicteus okcuaa menu (I11) ¢ pactBopom cepHON KUCTOTHI
IIpU pa3IMyuHbIX TemIepaTypax. PasnokeHre nepokcuia BoJopo/ia ¢ MOMOIIBIO TMOKCHAA Maprania 1 katanasbl. OOHapyeHue KaTajiasbl B
HEKOTOPBIX MUIIEBBIX MPOAYKTaX. THrubupoBanue B3aMMOAEHCTBHS COJITHOM KUCIOTHI C IMHKOM YPOTPOIIHMHOM.

Tema Ne 1 Mertasuist (20 9)

ITonoxenue meramios B [lepunogunueckoit cucreme . 1. MenaeneeBa. Metaimudeckasi KpUCTALIMYECKAs PEIIETKA U METAJUIMYECKasi XUMUYECKast
cBs3b. O0mMe (pusnueckre CBONCTBA METAJUIOB. XMMHYECKHE CBOMCTBA METAJUIOB KaK BOCCTAHOBHUTENEH, a TAK)KE B CBETE UX MOJIOXKEHUS B
3JICKTPOXUMHYECKOM PsTy HAMPsHKEHUH MeTallioB. Koppo3ust MeTalioB U crmocoObl 00pbObI ¢ Hell. CrutaBbl, UX CBOMCTBA U 3HaueHUe. O01mas
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XapaKTepUCTHKA LIEIOYHBIX MeTaJUI0B. MeTaiuisl B mpupoe. O6mmue crnocods! ux nonydeHus. Crpoenue atroMoB. Lllenounbie MeTamibl —
IpOCThIE BellecTBa. BakHeilue coelmHeHNs MEeI0YHbIX METAJUIOB — OKCH/IbI, THIPOKCUABI U COIH (XJIOPHIbl, KapOOHATHI, CyNb(aThl,
HUTpAThl), UX CBOWCTBA U IPUMEHEHHE B HApOJHOM X03sicTBe. Kanuiinele ynoopenus. O0mas xapakTepucTUKa 3JIEMEHTOB [VIABHOW MOATPYIIIbI
II rpynmsl. Ctpoenue atomoB. lllenouHo3eMenbHbIE METAIUIBI — MPOCTHIE BEIIECTBA. BaykHeHIne COeIMHEHNS EI0YHO3EMEIBHBIX METANIOB —
OKCH/Ibl, TUIPOKCHIBI U COJIU (XJIOPUBI, KAPOOHATHI, HUTPATHI, Cylb(atel, pocdaTsl), UX CBOMCTBA U IPUMEHEHUE B HAPOJIHOM XO3sIHCTBE.
Antomunuii. CTpoeHue aroma, pU3n4ecKrue 1 XMMUYECKHe CBOWCTBA MpocToro BemecTBa. CoeAMHEHUS aTFOMUHUSA — OKCHJI M THAPOKCU, UX
amQoTepHbIii XapakTep. Baxxueimue conu amomunus. [Ipumenenne anoMuHus u ero coenunenuii. XKeneso. Ctpoenue atoma, pusnueckue u
XMMHYECKHE CBOICTBA MpocToro Bemmectsa. ['enernueckue psaasl Fe’+ u Fe’+. Baxueiimue comu sxenesa. 3HadeHne ixKeme3a U ero COeJMHEHHUI 11
IIPUPOJIBI U HAPOJHOTO XO3sICTBa.

Jemonctpanuun. OOpasiipl HIETOYHBIX U MIET0YHO3eMeNbHBIX MeTaioB. O0pa3iisl CIutaBoB. B3anmoaeiicTBiue HaTpus, TUTUS U KAJIbLIUS C BOJIOMH.
B3aumoneiicTBue HaTpusi M MarHusi ¢ KUCIopogoM. Bzanmopeiicteue MetamioB ¢ HeMetawiamu. [loxydenne ruapoxcuos xkenesa (1) u (I1I).
KauecTBennble peakuuu Ha HoHbI Fe?+ u Fed+,

JlaboparopHsble onbIThl. B3anmoaelicTBre pacTBOPOB KUCIIOT U cosiel ¢ Metauiamu. O3HaKOMIIEHHE ¢ pyJaMu xene3a. OkpaluuBaHue IJIaMEeHU
COJIIMM ILEJIOYHBIX METAIIOB. B3aumonencTeue kanbuus ¢ BoAou. [lonyyenne ruipokcuia Kalbliys U HCCIIeJOBaHuE ero cBorcTB. [lonyuenue
TUAPOKCH/IA aTFOMUHUS M HCCIIEIOBaHUE €ro CBOMCTB. B3anumoelicTBre xene3a ¢ coystHon kucinotoi. [lomydenne ruapokcuaos xenesa (II) u (111)
Y MCCIIEZIOBAHNE UX CBOMCTB.

Tema 2. [TpaxktukyMm 1 «CBOHCTBA METAJUIOB M MX COeanHEeHUI» (3 U)

[Ipaktrueckas padora Ne 1 OcymiecTBieHHE EMOYKH XUMUUECKUX MTPEBPAIICHHUI
[TpakTiueckas pabota Ne 2 [TonydueHue u cBOCTBa COETMHEHUI METAIIIIOB.

[TpakTrueckas padota Ne 3 Pemienue skciepuMeHTaIbHBIX 33]1a4 Ha PACclIO3HAaBaHUE U MOJIYYeHHE COESIMHEHU METalIoB.

Tema No 3. Hemeraiuisl (35 4)

OO01mas xapakTepuCcTHKa HEMETaJNIOB: ToJiokeHue B [lepuoanyeckoil cucreme, 0COOEHHOCTH CTPOSHUSI aTOMOB, 3JIEKTPO OTpHUIaTeNIbHOCTH (D0)
KaK Mepa «HEeMETAIUIMYHOCTIY, pall D0. Kpucrannuyeckoe CTpoeHne HEMETaUIOB — MPOCTHIX BellecTB. Ajutorponus. dusnyeckue cBOWCTBa
HeMeTauioB. OTHOCUTENBbHOCTD MOHATUI «METal» — «HeMeTauDy. Bogopoa. Bona. [Tonoxenune Bonopoaa B [lepuoauueckoil cucreme
xumuueckux aemerToB J[. . MenaeneeBa. CtpoeHue aroma U MoJIeKyibl. DU3NYecKrne U XUMUYECKHE CBOMCTBA BOJIOPOa, €T0 TIOJyYCHHUE U
npuMmeHenue. Boma. Ctpoenue Monekysbl. Bogopoanas xumuyeckas cBsizb. uznueckre cBOMCTBA BOIbl. AHOMAJIUKM CBOMCTB BOABL. ['uapo-
bunpHbIC B TUAPO(POOHBIEC BemecTBa. XMMHUYECKHE CBOMCTBA BObI. KpyroBopoT BoabI B ipupoe. BogoouncTka. Asparus Boabl. beIToBbIe
bunsTpsl. MuHepanbpHbie BOABL. JIUCTHIIIMPOBAaHHAS BOJA, €€ MOoTyueHrne u mpuMeHenre. O01mas xapakTepuctuka rajoreHoB. CTpoeHHE aTOMOB.
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[TpocTsie BeliecTBa U OCHOBHBIE COSAMHEHUSI TAIOT€HOB, X cBOiicTBa. KpaTkue cBeaenus o xiope, Opome, drope u itozae. [Ipumenenue
raJIOTeHOB M X COeTUHEHMI B HapogHOM xo3siicTBe. Cepa. CTpoeHue atoma, ajuloTpOIusi, CBOMCTBA U MPUMEHEHUE poMOuyeckoit cepbl. OKCHIBI
cepsl (IV) u (VI), ux nmonyuenue, cBoiicTBa u npuMeHeHue. CepHasi KHCIIOTa M €€ COJIM, MX IIPUMEHEHHEe B HapOJHOM Xo3s1ticTBe. [Ipon3BoncTBO
cepHOil KucioTel. A30T. CTpoeHHe aToMa U MOJIEKYJIbl, CBOWCTBA IPOCTOrO BElIECTBA. AMMHAK, CTPOCHHE, CBOWCTBA, MOJTyYeHHE U IPUMEHEHHE.
Conu amMoHUs, uX cBoiicTBa u mpuMeHenue. Oxcuasl azorta (1) u (IV). A3oTHas Kucnora, ee CBOMCTBA U MpuMeHeHne. HuTpaTsl 1 HUTPUTHI,
npobiieMa uX coiepKaHUs B CEIbCKOXO03WCTBEHHOM MPOIyKIMU. A30THbIe ynoopenus. ®ocdop. CtpoeHue atoma, aluioTpOIUs, CBOMCTBA Oe1oro
u KpacHoro ¢ocdopa, ux npumenenue. OcHoBHBIC coenuHeHus: okcua pocdopa (V) u oprodochopras kucnora, pocdarel. DochopHbie
ynoOpenus. Yriepoa. CTpoeHue aToMa, aJulloTpoIusi, CBoiicTBa Moaudukamii, npumenenne. Okenapl yraepona (II) u (IV), ux croiictsa u
npuMmeHnenre. KapOoHaThl: KalabIUT, COJla, OTAIll, UX 3HAUE€HUE B IPUPOJIE U KU3HHU dyenoBeka. Kpemuuii. CTpoeHne aToMa, KpUCTaJUIMYECKUN
KpeMHUl, ero cBoiicTBa u npumeHenue. Oxcug kpemuust (IV), ero npuponsie pazHoBUAHOCTH. CHIIMKAThl. 3HAUE€HUE COSUHEHUM KPEMHUS B
YKUBOU U HexXHBOM mpupojie. [loHaTre o CUIMKaTHONW MPOMBIIIIICHHOCTH.

JemoncTpanuu. O6pa3ibl raJoreHoB — MPOCTHIX BellecTB. B3aumoaelicTBUe raloreHoB ¢ HaTpueM, alloMUHIEM. BeiTecHeHne XiopoMm 6poma
WY 0J1a U3 PacTBOPOB X coJiei. B3anMoneiicTBre ceprl ¢ MeTauiaMu, BOAOPOIOM M KHCIOpooM. B3anMoseiicTBie KOHIIEHTPUPOBAHHOM
CepHOM KUCIIOTHI ¢ Meibto. O0yriIMBaHue KOHIIEHTPUPOBAHHONW CEpPHON KUCIIOTON OpraHMYecKuX coeJuHeHni. Pa30aBieHne cepHoOil KUCIOTHI.
B3anmMopneiicTBre KOHIIEHTPUPOBAHHON a30THOM KUCIOTHI ¢ Mezibto. [loromenue yrieM pacTBOpEHHBIX BELIECTB WK Ta30B. BoccTanoBienue
Menu U3 ee okcua yriaem. O0pasibl IPUPOIHBIX COETUHEHUH XII0pa, cepsl, pochopa, yriaepoa, kpemMHus. OOpa3siibl BaXKHEUIIMX 1151 HAPOJAHOTO
X0351icTBa cynb(aToB, HUTPATOB, KapOOHATOB, PocharoB. OOpa3Lbl CTEKIA, KEPAMUKH, LIEMEHTA.

Jladoparopubie onbIThl. [lonyueHue, cobupanue U pacrio3HaBaHue Boopoja. MccienoBanue moBepXHOCTHOTO HATSXKEHUsI BOJIbI. PacTBopeHue
NepMaHraHata Kajus Wi MeJHOro Kynopoca B Boje. ['uaparanus o6e3BoxkeHHoro cynbdarta meau (1I). M3rorosienue runcoBoro ormneyarka.
O3HakoMJIEHHE ¢ KOJUIEKIIHEN OBITOBBIX (PMIIBTPOB U U3YUYE€HUE MHCTPYKIUU JIOMAIIHEr0 OBITOBOrO (pusibTpa. O3HaKOMIIEHHE C COCTaBOM
MUHepaabHOU BOjbl. KadecTBeHHas peakius Ha ranoreHu1-uonsl. [lonydyenue, cobupanue u pacro3zHaBaHue Kuciaopoaa. ['opeHue cepsl Ha
BO3/IyX€e U kuciopoje. CBoiicTBa pa3baBiIeHHOM cepHOI KUCTOTHI. M3yueHue cBoiicTB aMMuaka. PacriosHaBanue coseir amMmonus. CBoicTBa
pa3z0aBieHHON a30THOM KUCIOTHL. B3anmoeiicTBie KOHIIEHTPUPOBAHHOW a30THOW KHUCIIOTHI ¢ Meiblo. Pacnio3naBanue ¢ocgaros. ['openue yris B
kucinopoae. [lonydenue, cobupanue U pacro3HaBaHue YIIEKUCIOro ra3a. [lomyuenue yroabsHON KUCIOTHI U M3ydeHue ee cBOMCTB. [lepexos
kapOoHaTa B rufjpokapooHat. Paznoxenue runpokapoonara HaTpus. [lomyuenue kpeMHEBON KUCIOThI U U3YYEHHE €€ CBOWCTB.

Tema 4. IIpaktkyMm 2 «CBOWCTBA COEAMHEHNN HEMETAIUIOBY (3 4)

[Ipaktuueckas padota Ne 4 Pemenune sxcnepuMeHTaNIbHBIX 3a7a4 o Teme «lloarpymnmna kuciopoaay.
[Ipaktuueckas pa6ora Ne 5 Pemenne skcriepuMeHTANbHBIX 3a7a4 1Mo TeMe «[loArpymel a30Ta u yriepoaar.
[TpakTtruueckas pabora Ne 6 Ilomyuenue, coOupanue u pacrno3HaBaHUE Ta30B.

Tema Ne 5 Kparkune cBenerns 00 Opraanyeckux coeauHeHusx (64)
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Yraesonopoasl. Heoprannyeckue u opraHu4ecKkre BemecTBa. Y IIIeBO0poibl. MeTaH, 3TaH, MPOIMaH KaK MPee/IbHBIC YTICBOA0OPObI. DTUIICH U
aleTHIICH KaK HelpeiebHble (HEHACKIIIEHHbIC) YriIeBo0poabl. ['opeHue yrieBoaopooB. KauecTBeHHbIC peaKkIui Ha HENpeIeIbHbIC
coenuHeHus. Peakius neruapupoBanus. Kucinopoacoaepikanire opraHu4ecKie COSTMHEHUS. DTUIIOBBIN CITUPT, €ro MoJIydeHUe, MPUMEHEHUE U
¢busnonorunueckoe aercteue. TpexaroMHbId cCUpT TinieprH. KauecTBeHHas peakiius Ha MHOTOATOMHBIC CITUPTHI. YKCYCHasi, CTCapHHOBAS U
OJICMHOBAS KUCJIOTHI — IMPEJICTABUTEIIN Kilacca KapOOHOBBIX KHCIIOT. JXKupbl. Mbl1a. A30Tcoep Kalliie OpraHHIeCKUe COCTUHEHUS.
AMUHOTpYyIa. AMHHOKHCIOTE. AMHHOYKCYCHAsI KHCI0Ta. benku (mpotenHsl), X (QYHKIUU B )KUBBIX OpraHn3Max. KauecTBeHHbIC peakiuy Ha
OeJIKu.

JdeMoHcTpanun. Mozenu MoJieKysl MeTaHa, 3TaHa, [IpollaHa, 3TUJIeHa U alleTiIeHa. B3auMopelicTBue sTuineHa ¢ OpoMHOM BOJIOI U pacTBOPOM
nepMaHrasara kaiaus. O0uiye XuMU4ecKre CBOMCTBA KUCIOT Ha IPUMeEpe YKCYCHON KUCIOThl. KauecTBeHHas peakiysi Ha MHOIOaTOMHBIE CIIUPTHI.

JlaboparopHuble onbIThbl. KauecTBeHHBIE peakIuu Ha OCIKH.

Tema No 6 O60011IEHNE 3HAHAM 110 XUMHU 33 KYPC 0CHOBHOM 1Kokl [ToarotoBka k OI'D (23 u)

Ilepnonnueckuii 3akoH U Ilepuonnueckas cucrema XumMu4eckux 31eMeHToB 1. M. MenneneeBa. @U3nuecKuil CMBICI IOPSIKOBOIO HOMEpa
3JIEeMEHTa, HOMEPOB MEePHOJia U IPYMHIbl. 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB 3JIEMEHTOB U UX COEIMHEHUH B MEpHOJaxX U IpyIIax B CBETE
IPEJICTaBICHUI O CTPOCHUU aTOMOB 3JIeMeHTOB. 3HaueHue llepuoanyueckoro 3akoHa. Buibl XuMu4eckux cBA3€il MU TUIBI KPUCTAITTMYECKUX
pemieTok. BzauMocss3b cTpoeHus 1 cBoicTB BemlecTB. Kimaccuduxanus XuMu4eckux peakiuil Mo pa3inyHbIM IpU3HAKaM (YHUCIIO U COCTaB
pearupyomux 1 00pa3yronmxcs BeUECTB; HAIMYME TPaHULIbI pazsiena (as; TernnoBoi 3¢ (eKT; U3MEHEHNEe CTeNeHEeH OKHUCIIEHHS aTOMOB;
MCIIOJIb30BaHUE KaTalIu3aTopa; HallpaBIeHUEe MpoTeKaHus peakiun). CKopocTh XMMUUECKUX peaklnuii U (aKkTOpbl, BIUSIIOLIUE HA HEe.
OO6paTuMOCTh XMMHUYECKHUX PEAKIMHA U CIOCOOBI CMEIIEHUsI XMMUUYECKOT0 paBHOBecHs. [IpocThie U cl0KHbIE BelecTBa. MeTasulbl 1 HEMETalIbl.
I'enernueckue pspl MeTalia, HEMeTaula u nepexogHoro Meramia. OKCuIbl ¥ THAPOKCHU Bl (OCHOBAaHUS, KUCIOTHI, aM(pOTEpHbIE THIPOKCHIBI),
comu. MIx cocraB, ki1accu(ukanys U o0Iue XUMUYECKHE CBOMCTBA B CBETE TEOPUH AIIEKTPOIUTHUECKOM TUCCOIMALINY.

ININTAHUPYEMBIE PE3YJIbTATbBI OBYUYEHUSA

Bbll’lyCKHuK Haydyumcs.

® Ha3bIBaTb XUMHUYCCKHE DJICMCHTEI U XapaKTCPU30BaATh UX HA OCHOBC ITOJIOXKCHHUS B Hepno/:mqecxoﬁ CUCTEME,

. (bopMyIMpOBaTh U3YYCHHBIE TIOHATHUS: BEIIECTBO, XUMUYECKUH 2JIEMEHT, aTOM, MOJIEKYJa, MOH, KATHUOH, aHUOH, MPOCTOE U CI0KHOE
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BECIIECTBO, XMMHUYECKas pC€aKusl, BUABI XUMHUYCCKUX peaKHI/Iﬁ U T.II.,;

® OIIPEACIIATH 11O (bopMynaM COCTaB HCOPraHUYCCKUX U OPraHN4YCCKUX BEIICCTB, YKAa3blBaTh BAJICHTHOCTH aTOMOB XUMHWYCCKUX 3JICMEHTOB HUJIN
CTCIICHHU UX OKHCJICHU,

. Pa3bACHATH HHPOPMAIUIO, KOTOPYIO HECYT XMMHUYECKHE 3HAKH, (DOPMYIIBI U YPaBHEHUS,

. KJIACCU(UITUPOBATH TIPOCTHIE (METaJIbI, HEMETAJLIBI, OJIATOPOJTHBIC Ta3bl) U CIOKHEIC BellecTBa (OMHAPHBIE COSAMHECHHUS, B TOM YHCIIC U
OKCHJIbI, a TAK)KE TUIPOKCUIBI — KHUCIIOTHI, OCHOBaHUS, aM()OTEpHBIE THAPOKCUIBI U COJH);

. dbopmynupoBats [leproauuecknii 3aKoH, 00BACHATH CTPYKTYPY U HHGOpMAIUIO, KOTOpYIo HeceT [lepuoanyeckas cucteMa XMMHYECKUX
anementoB . 1. Menneneesa, packpbiBaTh 3HaueHue [leproaundeckoro 3akoHa;

. XapaKTEPU30BaTh CTPOCHHUE BEIIECTBA — BU/IbI XUMHUYECKHUX CBSA3CH U THUITbI KPUCTALNTMYECKHUX PEIICTOK;
. OIHCHIBATH CTPOCHHUE ATOMOB XUMHUECKUX 371eMeHTOB Ne 1—20 1 26 u oToOpakaTh UX ¢ TOMOIIBIO CXEM;
. COCTaBJISITH (POPMYITBI OKCHIOB XUMHUYECKUX DJIEMEHTOB M COOTBETCTBYIOIIUX UM TUJIPOKCHUIOB;

® 3alMUCbIBATh CTPYKTYPHBIC q)OpMYJ'II)I MOJICKYJISIPHBIX COGI[I/IHCHI/Iﬁ n q)OpMYJ'II)HI)IC CAWHUIIBI HOHHBIX COCZ[HHGHI/I?I 10 BaAJICHTHOCTH,
CTCIICHAM OKUCIICHUA WIN 3apdiaM NOHOB,

. (hopMyTupOBaTh OCHOBHBIE 3aKOHBI XUMUHU — MOCTOSTHCTBA COCTaBa BEIIECTB MOJICKYJIIPHOTO CTPOCHHSI, COXPAHEHHS MacChI BEIIECTB, 3aKOH
ABorazapo;

® (bOpMy.HI/IpOBaTB OCHOBHBIC IMOJIOKCHHA aTOMHO-MOJICKYJISIDHOI'O YUCHUA U TCOPUHA Z—)J'ICKTpOJIHTH‘IGCKOfI JUCCOoMaInu,
® OIPCACIIATh IPU3HAKH, YCIIOBHA MPOTCKAHUA U MTPEKPAIICHUSA XUMUYCCKUX peaKHI/Iﬁ;

. COCTABJISITH MOJICKYJISIPHBIC YPaBHEHUS XUMUYECKUX PEAKIIUNA, TOATBEPKIAIONMINX O0IHME XMMHUYECKHUE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPTraHWYECKUX BEIECTB U OTPAXKAIOIINUX CBSI3U MEXKIY KIIACCAMU COCAMHEHUM;

15



® COCTaBJIATh YPaBHCHUSA peaKHI/Iﬁ C Y4aCTHEM JJICKTPOJIUTOB B MOJICKYJIIPHOM XU HOHHOM BUIAX;

® OIIPECACIIATh 10 XUMHWYCCKHUM YPABHCHUAM IIPHUHAJIC)KHOCTD peaKHI/Iﬁ K OIIp€ACIICHHOMY THUITY UJIM BUOY,

® COCTaBJIATH YPAaBHCHUSA OKUCIIMTCIbHO-BOCCTAHOBHUTCIIBHBIX peaKuHﬁ C IIOMOUIBIO METOZA SJICKTPOHHOT' O 6aJ1cha;

® IMPUMCHATH HOHATUA «OKUCIICHUC) U «BOCCTAHOBJICHUC) IJIA XaPAKTCPUCTUKU XUMHUYCCKUX CBOICTB BCIICCTB,

® OIPCACIIATh C IOMOIIBIO KAYECCTBCHHBIX peaKuHﬁ XJiopuna-, Cy.HI)(l)aT- 41 Kap6OHaT-aHI/IOHI)I M KaTHUOH aMMOHUS B paCTBOPE;
® OOBSACHATH BIUSIHUE Pa3JINIHBbIX (1)aKTOp0B Ha CKOPOCTb XMMHYCCKUX peaKHHﬁ;

. XapaKTepu30BaTh MOJOKEHUE METANIOB U HeMeTasloB B [lepuonndeckoil cuctemMe 3J1IeMEHTOB, CTPOEHHE UX aTOMOB M KPUCTAJLIIOB, O0IIHe
¢uznyecKkue 1 XMUMHUYECKHE CBOMCTBA;

. O0BSICHATH MHOT000pa3ne MPOCTHIX BEIIECTB SABJICHUEM AJFIOTPOIHMHU U YKa3bIBaTh €€ MPUUNHBL;

. pasnuyarh THAPO-, TUPO- U AIEKTPOMETAILTYPTHIO M UIUTIOCTPUPOBATh UX MPUMEPaMU MPOMBIIIJICHHBIX CIIOCOOO0B MOTyYeHHs METAJLIOB,;

. naBaTh o0IIyI0 XapakTepucTuky neMeHToB I, II, VII A rpynm, a Takxke Bogopoza, KUCIOpo/ia, a30Ta, cepsl, pocdopa, yriepoaa, KpeMHUS U
00pa30BaHHBIX UMHU MIPOCTHIX BEIIECTB U BKHEHIINX CO-€AMHEHUH (CTPOEHNE, HaX0XKJIEHUE B PUPOJIE, MTOJIyYeHUE, PU3NYECKUE U XUMHUYECKHE
CBOICTBa, IPUMEHEHNUE);

® OIMMCBIBATh KOPPO3UIO METAJITIOB U CIIOCOOBI 3alllUTHI OT HEC,

*  NPOU3BOJUTH XMMUYECKHE PACUETHI C UCIIOJIb30BaHUEM MOHATHI «MaccoBast JI0J1s BELIECTBA B CMECH», «KOJIMUYECTBO BEILIECTBAY, «MOJSPHBIN
00BemM» 1o GpopmysaM U YpaBHEHUSIM peakLnii;

® OITMCEHIBATh CBOMCTBA U MPAKTUYCCKOC 3HAYCHUC N3YUCHHBIX OPraHNYCCKUX BCIICCTB,

® BBIIIOJIHATE 0003HAUEHHBIE B nporpamMme 3KCIICPUMCHTEI, PACTIO3HABATH HCOPTaHNMYCCKUC BCIICCTBA IO COOTBCTCTBYIOIIUM IIPU3HAKAM
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. coOJro1aTh npaBuiia 6€30MacHOM paboThl B XUMUYECKOM KaOuHeTe (J1abopaTopun).

Buvinyckuux nonyuum 603MOo#CHOCMb HAYYUMBCAL:

. XapakTepu30BaTh OCHOBHBIE METO/IbI TIO3HAHUS XUMUYECKIX O0BEKTOB: HAOIIOCHIE, U3MEPEHHUE, IKCIIEPUMEHT, MOJICTTHPOBAHHE.

. Paznuyarh xumMudeckne 0ObEKTHI (B CTATHKE):

—  XHMHYECKHUE JIEMEHTHI U TIPOCTHIC BEIIECTBA;

—  MEeTaJulbl M1 HEMETaJIbl U XapaKTepU30BaTh OTHOCUTEILHOCTh TPUHAICKHOCTH TAKUX OOBEKTOB K TOM WIIM WHOM TPYIIIIE;

—  OpraHUYecKHe M HEOPTraHMYeCKHE COCIMHEHUS;

—  TUIPOKCUJIBI (KUCIOPOJICOIEPIKAIIIe KUCIOTHI, OCHOBaHUS, aM(pOTEpHBIE TUIAPOKCUIBI);

—  OKCHJBI HecoyieoOpasyromie u coneodpasyromnme (KUCIOTHBIE, OCHOBHEIE, aM()OTEpHBIE);

—  BAQJICHTHOCTH M CTETICHb OKHUCIICHHUS;

—  CHCTeMAaTHYEeCKUE M TPUBUAIBHBIC TEPMUHBI XUMHUECKON HOMEHKIIATYPHI;

—  3HaKOBYIO CHCTEMY B XHUMHUU (3HAKU U (OPMYJIBI, HHIACKCHI U KOAPPHUITUSHTHI, CTPYKTYPHBIC M MOJICKYJISPHBIC ()OPMYIIBI, MOJICKYJISIPHBIE
VOHHBIE YPaBHEHHsI pEaKIIUi, TIOJTHBIE M COKPAIICHHbBIE HOHHBIC YPABHEHUS PEAKIIHI, TEPMOXHUMHUECKUE ypaBHEHUS, 0003HAUCHUS CTETICHH
OKHUCJICHHUS U 3apsijia HoHa B (popMysie XUMUYIECKOTO COSTMHEHUS).

. Paznuyarh xumMmudeckre 0ObeKTHI (B TUHAMUKE):

—  (¢usnyecKue U XUMUYECKHE CTOPOHBI IPOILIECCOB PACTBOPEHUS U TUCCOLIMAIINY;

—  OKHCJIIMTCIBbHO-BOCCTAHOBUTCIBbHBIC PCAKIIUN U PCAKIITNHN 06M6Ha;
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—  CXEMbI U YpaBHEHUSI XUMHUYECKUX PEaKIIUi.

. CooTHOCHTB:

—  DK30TEPMHYECKHUE PEAKIIMU U PEaKIUU TOPEHUS;

—  KaTaJIUTUYECKUE M JepMEHTATHBHBIC PEAKIIHH;

—  MeETaJul, OCHOBHBIN OKCHJI, OCHOBAaHUE, COJIb;

—  HeMeTaJul, KUCJIOTHBIN OKCUJ, KUCIIOTA, COJIb;

—  CTpPOCHHE aTOMa, BUJ XUMUYECKOU CBS3H, TUIl KPUCTAIUTMUECKON pelIeTKU 1 (PU3NUeCKe CBONCTBA BEIIECTBA;
—  HaXO0KJIEHHUE DJIEMEHTOB B MPHUPO/IE U IPOMBIIUICHHbIE CIIOCOOBI UX MOTYYCHHUS,

—  HeoO0XOAMMOCTh XMMUYECKOTO MPOU3BOJICTBA U TPEOOBAHUI K OXpaHE OKPYKAIOIIEH CPeIbl;

—  HEO0OXOJIUMOCTh IPUMEHEHHSI COBPEMEHHBIX BEIIECTB U MAaTEPUAIOB U TPEOOBAHUS K COEPEKEHHIO 3/I0POBbSI.

° BBII[BI/IFaTB N OKCIICPUMCHTAJIBHO MMPOBEPATH T'MIIOTE3bI O XUMHUYCCKUX CBOMCTBaxX BCIICCTB HAa OCHOBEC UX COCTaBa U CTPOCHUA U
MMPUHAJICKHOCTHU K OIPCACIICHHOMY KJIACCY (rpynr[e) BCIICCTB.

® HpOFHOSI/IpOBaTI) CIIOCOOHOCTH BCIICCTBA NPOABIIATHL OKHCIIUTCIbHBIC UJIM BOCCTAHOBUTCIIHHBIC CBOICTBA C YUETOM CTEIICHEH OKHCIICHHUS
QJICMCHTOB, BXOIAAIIHX B €0 COCTAB, a4 TAKKC ITPOAYKTOB COOTBETCTBYIOIIUX OKHUCIIUTCIIBHO-BOCCTAHOBU-TCIIbHBIX peaxunﬁ.

® CocTaBniTh YpaBHCHUA peaKuHﬁ C Y4aCTUCM TUITNYHBIX OKHCIIMTEINIEH 1 BOCCTAaHOBUTEIIEH HA OCHOBE QJICKTPOHHOT'O Oananca.

® OHpeHeHHTB BO3MOXXHOCTB IMPOTCKAHUSA XUMHUYCCKUX peaKuHﬁ Ha OCHOBC JJICKTPOXUMHUUYCCKOI'O psAaa HaHpﬂ}KeHI/Iﬁ MCTaJIJIOB, psAda
SJICKTPOOTPUIATCIIbHOCTH HEMCTAJUIOB, TaGJ'II/IL[BI PaCTBOPUMOCTHU U C YUCTOM YCHOBPIP'I HUX NPOBCACHUS.

. [TpoBOIUTH pacyeThl M0 XUMUUECKUM (POPMYJIaM U YpaBHEHHSIM:
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— 71715 BbIBoJa GOPMYJIIbI COEAMHEHHUS IO MAaCCOBBIM JIOJISIM 3JIEMEHTOB;

— IO MPUTOTOBJICHUIO PACTBOPA C HCIOIb30BAHMEM KPUCTANIOTUIPATOB;

— [0 HAXOXJICHUIO JIOJIA BBIX0/1a MIPOJIYKTA PEAKLUU 10 OTHOUIEHUIO K TEOPETUYECKH BOZMOXKHOMY;

— ¢ ucnosib3oBanueM rnpasuia ['eit-Jlroccaka 00 00beMHBIX OTHOIIECHUSIX Ta30B;

—  C UCIIOJIb30BAHUEM IMOHATUN «KMOJIBY, KMMOJIbY, «YUCI0 ABOTAIPO»;

—  TI0 TEPMOXMMHYECKUM yPABHEHUSM PEAKIIHH.

. [TpoBOANTH XUMUYECKHI SKCTIEPUMEHT C HEYKOCHUTEIBHBIM COOTIOACHUEM MPABHUII TEXHUKH 0€30MacHOCTH:
— 10 YCTaHOBJIEHUIO KAYECTBEHHOI'O U KOJIMYECTBEHHOTO COCTAaBa COECIMHEHNUS,

—  IIpH BBIIOJIHEHUH UCCIIEA0BATEIBCKOTO TPOEKTA;

— B JOMAIIHUX YCJIOBUAX.

® Hcmons3o0BaTh HpI/IO6p€TeHHI)Ie KIIFOYCBBIC KOMIICTCHIUHA JJI1 BBITIOJIHCHUS IIPOCKTOB U y‘Ie6HO-I/ICCJ'Ie}10BaT€J'IBCKI/IX 3a7a4 1Mo U3yUYCHUTIO
CBOfICTB, CII0CO00B MOJIYUCHUA U paCIIO3HAHUA BEIICCTB.

. OnpenensiTb UCTOUHUKH XUMHYECKON MH(POPMAIUH, IPEICTaBIATh CIIMCOK HH(OPMALIMOHHBIX PECYPCOB, B TOM YHCIIE U HA UHOCTPAaHHOM
SI3bIKE, TOTOBUTH MH(OPMAIIMOHHBIHM MPOJIYKT U MPE3CHTOBATH €r0.

. OOBEKTUBHO OLIEHUBATh HH(POPMAIIHIO O BEHIECTBAX U XUMUYECKUX MPOLECCAaX, KPUTHUECKH OTHOCUTHCS K IICEBJIOHAYYHOU HH(pOPMALIUH,
He100pOCOBECTHON peKIaMe B CPEICTBAX MACCOBOM MH(OPMAIUH.

® CO3I[aBaTI> MOZCIIN U CXEMBbI JJI pCUICHUA y‘IGGHBIX U IIO3HABaTCJIBHBIX 3aJa4.
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Pacnpenesienue yacos

Ne HaumenoBanue pa3jaeina YueOHbIe Kontposbn|[IpakTuyeck
pasn acel ble ne padoThbl
el1a padoTshI

Benenue. OOmias XxapakTepuCTUKa XUMHUYECKHUX 2JIEMEHTOB U
1 XUMUYECKUX peakuuid. [lepuonnueckuii 3aKoH u 12 4 1
[lepnonnueckas cucteMa XMMHUYECKUX 3JIEMEHTOB
. . Meupneneena
) MeTamisl 20 g 1
3 [IpakTukym 1 «CBOHCTBAa METAJIJIOB M KX COCAMHEHUI 34 3
4 Hemeras 354 1
5 [IpakTukym 2 «CBOMCTBA COEAMHEHUN HEMETAIIIOB) 34 3
6 KpaTkue cBeeHnst 00 OpraHM4eCKUX COeTUHEHUSIX 64
7 O0001IeHNe 3HAHUK 0 XUMHH 32 KypC OCHOBHOM IITKOJIBI. 234 1
[Toaroroska k OI'D
HTroro: 102 4 6




YueOHO-TeMaTHUYECKHIi IIJIaH

Yere| Ne HaumenoBaHue pazaesia Y4edHsl| Kourpoan- |[Ipaktudyeckn
PTe | m/m € HbIe e paGoThl
qyachbl
padoThI
1 Beenenune. OOmas XxapakTepuCcTUKa XUMHUUECKHUX 3JIEMEHTOB U 1
eTBe |y XUMUYECKUX peakuuid. [lepmonnueckuii 3akoH u 12 4
pPTh [lepuoanueckas cuCTEMa XUMUYECKUX 3JIEMEHTOB
/1. 1. MeHaeneeBa
Meraibl
2 134
Bcero 3a yeTBepTh: 25 1
2 3 MeTansl (mpoaoKeHUE) 74 1
4yeTBe
pTb 4 [IpakTukym 1 «CBoiicTBa METaNIOB U UX COETUHEHUI» 3y 3
HemeTamibl 124
Bcero 3a ueTsepTb: 22 1 3
3 6 HemeTtamsl (ipogomkeHue) 234 1
HeTse |7 [TpakTukym 2 «CBOWCTBA COEUHEHNN HEMETAIOBY 34 3
PTb
8 KpaTkue cBefieHHst 00 OpraHu4ecKiX COeIMHEHUSIX 54
Bcero 3a yuetBepTb: 31 1 3
9 KpaTkue cBefeHust 00 OpraHu4ecKiX COeIMHEHUSIX 1
4
uerse |10 234 1
pTH O06006111eHre 3HaHU) IO XMMHH 32 KypC OCHOBHOM IIKOJIBI.
[lonroroska k OI'D
Bcero 3a yeTBepTb: 24 1
Hroro: 102 4 6
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KAJIEHAAPHO-TEMATHYECKOE INTAHUPOBAHUE

9AKIJ
No Tena, i/ OcCHOBHOE cofiep KaHue OKCIIEepUMEHT )
TEMBI, TEPMUHBI U [Inanupyemble pe3yabTaThl (IeMOHCTpAaIMOHHBI,
/I THT ypoKa .
MOHATUS TabopaTopHBIit)
IIpenmerHsble MeranpeameTHbie JInunocTHBIE
1 XapakTepucTuka | BBoaHBINM HHCTpYKTaX | 3HAIOT BaKHEHIINE CTposT JOrHYecKue DopMUpPyIOT Jemonctpanyuu. Monenu atoMmoB
XHMHYECKOTO no OT u Th. XUMHUYECKHE TIOHATHS LIETIN pacCyXIACHHUH. OTBETCTBEHHOE JIEMEHTOB 1—3-T0 IIepHo10B
3JIEMEHTA MO0 €ro | 3aKOHOMEPHOCTH Xumuyeckuil anemenm, amom, | BeIOMparOT OCHOBAaHHUS | OTHOLICHUE K
MIOJIOXKEHHUIO B HU3MEHEHHUs CBOUCTB MoneKyna, omHocumensHvle U KPUTEPUH IS YUCHHIO
[eproanveckoif | aTOMOB IPOCTHIX AmMoOMHAsL U MONEKYIAPHASL CpaBHEHUS,
cucteme /1. U. BEIIECTB U COeNUHENNH, |Mmaccol. OOBICHIIOT KIaccu(pUKaIIH
Memnneneena 00pa30BaHHBIX (hM3N9IEeCKU CMBICT aTOMHOTO | OOBEKTOB.
(6600Hb11) XUMHYECKUMU MOPSIAKOBOTO HOMEpa Briemsior n
3JIEMEHTaMH B Ipe/ieNiax | XUMHUYECKOT0 HJIEMEHTa, OCO3HAIOT TO, YTO YK€
TTIaBHBIX MOATPYIIT U HOMEPOB TPYIIIHI, IEPHOAA, K | YCBOEHO U UTO eIlie
MIepUOJIOB KOTOPBIM 3JIEMEHT MOJUIEKHUT YCBOCHHUIO,
[Nepnoanueckoii MPUHAJICKUT OCO3HAIOT Ka9eCTBO H
cuctemsl J[. W. B [lepnoauueckoit cucreme . | ypoBeHb YCBOECHHMS
Menneneesa H. Menneneesa 3HAHUM.
2 Xapakrepuctuka |Ilnan xapakrepuctuxu | XapaxkrepusyroT xumuueckuil | OcymecTBisitoT nouck | opmupyrot
XHUMHUYIECKOTO XUMHYECKOTO 3JIEMEHTA. | 3JIEMEHT- —METaII U BBIZICTICHHE OTBETCTBEHHOE

3JIEMEHTA TI0 ero
0JIOKEHHUIO B
[lepuoguueckoit
cucreme /. .
Menzeneena
(KOMOUHUPOBAHH
blil)

XapakTepucTuKa
3JIeMEHTa-MeTaJla.
CBOMCTBa OKCHJIOB,
KHCJIOT, OCHOBAaHHUI 1
CoJIel B CBETE TEOpUU
SJIEKTPOIUTUYECKOM
JACCOIALINH 1
OKHCJICHHUSI-BOCCTAaHOBJI

Ha OCHOBE €T0
nosio>keHus B [lepuognueckoit
cHCTEME
J1. 1. MenneneeBa
1 0COOEHHOCTEH
CTPOCHUS €T0 aToMa

HEOOXOUMOI
nHpopmanuu. BHocsT
KOPPEKTHBEI H
JIOTIOJIHEHHS B CIIOCO0
CBOHUX JIEHCTBHI B
cllydae pacXOoxKICHUS
C ATAJIOHOM PeajbHOTO
IEUCTBHUS U €T0

OTHOIIICHHE K
YUEHHIO
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SHMUSL. IPOAYKTa
XapakrepucTuka | XapakTepuCTHKa Xapakrepm3ytoT xumudeckuii | OcymecTBistoT nouck | @opmupyrot
XAMHAYECKOTO 3JIEMEHTa-HEMETAJLJIA. DJIEMEHT - HEMETAJI]I Ha W BBIICJICHUC OTBCTCTBCHHOC

OJICMECHTA I10 €T0

CBoOICTBa OKCHIOB,

OCHOBE €T0 ITOJIOXKCHHUA B

HEOOXOTUMOMN

OTHOIICHHUEC K

HOJIOKCHHUIO B KHCJIOT, OCHOBAHUI 1 [Tepuoanueckoii cucteme /1. U. uHdopmauuu. BHocAT |yueHuro
epuosmyeckolt | coneit B cBete Teopun | Menneneesa KOPPEKTHBBI 1
cucreme I. I | spexrpomuriueckoit ¥ 0COBEHHOCTEH ZIOTOJHEHNS B CTIOCO6
Menzeneesa JMCCOLMAIINHI 1 CTPOEHHs €ro aTomMa CBOUX NCHCTBUH B
(K?M6unupoeann OKHCIICHUS-BOCCTAHOBI Cllydae pacXOKICHUS
bill) J— c 3vTaJ10H0M pearpHOTO
NIEHCTBUS U €T0
MPOAYKTa

AmdoTepHbie ITonsaTtue o nepexoaHbIx | OOBACHATH, YTO TaKOE CTpyKTypHUpYIOT IIposBisaroT JlaGopaTopHBIE OMBITHL. 1.
OKCHIIBI U JJIeMEHTaX. aM(pOTepHBIC COCIUHEHHUS. 3HaHuA. OCo3HaHHO U | moOpokenatenbHOCT | [lomydenne runpokcuaa MUHKA H
THIIPOKCHUIBI AMdOTEpHOCTS. XapaxkTepu3oBaTh IIPOU3BOJIBHO CTPOAT | b, OT3BIBUMBOCTD, HCCIIeIOBaHKE €0 CBOMCTB
(usyyenue nogoeo | I'eHeTHUeCKUH psg JIBOMCTBEHHBIH XapakTep peueBsle KaK IOHUMaHHe
Mamepuana) MIEPEXOTHOTO AJIEMEHTA. | CBOMCTB aM(OTEPHBIX OKCHIOB | BBICKa3hIBAaHHS B YYBCTB JIPYTHX

U TUAPOKcHIOB. HabmroieHre 1 | yCTHOHM M MTUCEMEHHOH | JIFo/iel u

OIMCAHUE peaklni Mexay ¢dopme. Ctposr CONepeXKUBaHUE UM

BEIIIECTBAMH C TIOMOIIBIO JIOTHYECKHE LETH

€CTECTBEHHOTO (PYCCKOTO W | pacCyKICHUN

POJIHOTO) S3BIKA U SI3bIKA

XUMUH.

[IpoBOIUTE OTBITHI IO

MOJYYCHHUIO U TIOATBEPIKICHUIO

XUMHYECKUX CBOMCTB

aM(OTEpHBIX OKCUIOB U

THJPOKCHIOB C COOJIIO/ICHUEM

MIPaBUJI TEXHUKH 0€30TacHOCTH
Iepuonuueckuii |Iepuoauueckuii 3akoH | Pa3nuuaTh ecTeCTBEHHYIO U Cosznanne mozeneii ¢ | PasBuBator uyBcTBO | JIaGopaTopHBIE OIIBITHL.
3aKOH U u Ileproauueckas UCKYCCTBEHHYIO BBIJICICHUEM TOpAOCTH 3a 2.MonenupoBaHue NOCTPOCHHUS
Ilepnoauueckas |cucreMa XUMHUYECKUX KIaccu(uKaIum. CYyHICCTBCHHBIX POCCHICKYIO [Mepuomnyeckoii cucremsr 1. U.
cuctema JI. U. anementoB /l. U. AprymMeHTHUpOBaTh OTHECEHHE | XaPAKTEPUCTHUK XMMHUYECKyIO0 HayKy | Menaeneesa
Menneneesa B | Menzeneena. ITepuoauueckoro 3akoHa K o0beKTa H POCCHHCKHX y4eHBIX
cBeTe yuenusa o | JlemoHcTpanum. ecTecTBEHHOM Kaccuukanum. | TPCACTABICHUEM HX B

CTPOCHHHU aToMa
(KoMOUHUPOBAHH

Paznmmunbie hopmbl
tabym [Teproguaeckoit

MPOCTPAHCTBEHHO-TPA
(dbugeckoil niu
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blll) CUCTEMBI. 3HAaKOBO-CHMBOJIMYECK
oii popme
XuMugeckas Xumnueckas XapakTepH3oBaTh POJb CocraBnenne OnpenenstoT JemoncTpannu. Monens
OpTraHn3aIusg OpTaHU3AINS KUBOH M | XUMHYECKHX 3JICMEHTOB B AHHOTALMHM K TEKCTY. | BHYTPEHHIOIO CTPOCHHS 36MHOTO IIapa B
KUBOU U HEXUBOU MPHUPOJIBI. JKUBO! M HEXXMBOII pupoe. Onpenenenue neau HO3HUIMIO HA YPOBHE | IOTIEPEYHOM paspese
HEKHUBOU XUMUYECKUH COCTaB Knaccudunuposats y4ueOHO [IOJIOKUTEIBHOTO
TIPUPOIBI SApa, MAHTHH U 36MHOH | XUMHYECKUE FIIEMEHTHI B JIESITETTHHOCTH C OTHOIICHUS K
(usyuenue Ho8020 | KOpbl. XUMHUUECKUE KJIETKaX Ha Makpo- U TOMOIIBIO YIHTENA U | oGpazoBaTenbHOMY
Mamepuana) 3JIEMEHTHI B KJIETKaX MHUKPORJIEMEHTHI CaMOCTOSTEINIBHO, nporeccy,
JKUBBIX OPTaHU3MOB. TIOWCK CPEACTB e HOHIMAIOT
Maxpo- 1 MHK- OCYIIECTBIICHUS T10 HEOBXOIMOCTD
PO3JIEMEHTEHI. IUIaHy, COVHOCTaJBHeHI/Ie yaerma
CBOWX JIeHCTBH C
LEINBI0 U IPU
HEOOXOAUMOCTH
HCTIpaBJIEHUE OMNOOK
C TIOMOIIBIO YUUTEISA 1
CaMOCTOSTENIFHO
Knaccudukarus | O6001eHue ceeneHuii o | O6vscusmp, 9YT0 TAKOE [IpencraBnenue [posBusror JlaGopatopHble OMBITHI. 3.
XUMUYIECKHUX XUMHYECKHMX PEaKlUsX. |XUMUUYECKas peaklus, peakuuy | iHGOpMaLuK 10 TEME | yCTONYMBBIH 3amMeleHne xene3oM MeIH B
peaximii Knaccudukarus COCIIMHEHUS, PEaKIIHN «Knaccuduxanus yue6HO — pactBope cynbdara menu (1I)
110 Pa3IM4YHBIM XUMUYECKHUX PEaKLUii Pa3IoXKeHus, peakiii OOMEHa, | XUMHYECKUX [I03HABATELHbII
OCHOBaHHUSIM 10 Pa3IMYHBEIM OCHO- peaKIMy 3aMEIEHNs, PEaKLIUU | peakLUii» B BUIE MHTEpEC K HOBBIM
(KomMOUHUpPOBAHH | BAHUSAM: COCTABY H HEHTpaTu3aImm, TaOIHII, CXEM, criocobaM  pelieHus
blil)) YHUCITy PEarHpYIONNX U | 3K30TEPMUIECKUE PEAKIIHH, OTIOPHOTO KOHCIICKTA,

obpasyrommxcs
BELIECTB, TEIJIOBOMY
addexry,
HaIpaBJICHUIO,
U3MEHEHHUIO CTeIIeHEH
OKHUCJIEHHUS DJIEMEHTOB,
obpa3zyrommx
pearupyromye
BEIIeCTBa, (hase,
WCIOJIb30BaHUIO
Karajgu3aTopa.

9HJOTEPMHUYECKUE PEAKIIHH,
o0OpaTUMBbIe peaknuH,
HeoOpaTHMBIE peaKiny,
OKHCIIUTEIBHO-BOCCTAHOBHUTEb
HbIE PEAKI[UH, TOMOTCHHbIE
peaKLuy, reTeporeHHbIe
peaKIiy, KaTaInTHIECKUEe
peaKkiiy, HeKaTaIUTHIECKHE
peakiuu, TeroBoi addexr
XUMHUYECKOH peaKiH.
Knaccuguyuposamo
XUMHUYECKHE PEaKIHH 110

B TOM YHCIIE C
IIPUMEHEHUEM CPEJICTB
HUKT

3aaa4
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pa3IMYHBIM OCHOBAHHSIM.
Cocmagnsime MOJNEKYISIPHEIC,
TMOJIHBIE M COKPAIICHHbIC
HMOHHBIC YPaBHCHUS PEaKITUil.
Onpedensimb OKUCTUTEND U
BOCCTaHOBHUTEIIb, TIPOLIECCHI
OKHCJICHHSI U BOCCTAHOBIICHUSI.
Habrwoams n

onucvl8am b PEaKIuu MEXKITY
BEILIECTBAMHU C TOMOII[BIO
pycckoro (poJHOro) si3bIKa U
s3bIKa XUMHH

IlonsTue o
CKOpOCTH
XUMHUYECKOH
peakuuu
(u3yyenue H08020
Mamepuana)

IlonsTre o CKOpPOCTHU

XAMHAYICCKOM peaKkuunu.

DaxTOpBl, BIUAIOLUE
Ha CKOPOCTb

XUMHUYCCKUX peaKL{Hﬁ.

OOBSICHATD, YTO TAKOE
CKOPOCTb XUMHYECKOH
peaxiuu.

VYcranaBiuBath
MPUYHUHHO-CIICICTBEHHbIC
CBSI3H BIIMSIHUSI HEKOTOPBIX
(hakTOpOB Ha CKOPOCTH
XUMHUYECKHUX PEaKIHH.
HaGmonath 1 onuceIBaTh
peaKImy MKy BEIIECTBAMU C
MTOMOIIIBIO PYCCKOTO (POIHOTO)
S3bIKa U A3bIKa XHUMHH.
[IpoBOAUTDH OMBITHI,
MOJTBEPIKIAIOIIHE
3aBUCUMOCTb CKOPOCTH
XUMHUYECKOH peakuu OT
pa3IUYIHBIX (aKTOPOB

Bribupator,
COIOCTABJISIIOT |
000CHOBBIBAIOT
CHOCOOBI PELICHUs
3a7aqH.
CTpyKTypHUpPYIOT
3HAaHUA. YMEKOT C
TIOMOIIBIO BOIIPOCOB
100BIBaThH
HEJIOCTAIOUIYIO
HHPOPMALIUIO

Onpenemnstor
BHYTPEHHIOIO
MO3UIHIO HA YPOBHE
MTOJIOKUTETHHOTO
OTHOIIIEHHS K
00pa3oBaTeIbHOMY
npoiieccy,
MTOHUMAIOT
HEO0OXOAUMOCTh
y4YEeHUs

HemoncTpanuu. 3aBUCUMOCTh
CKOPOCTH XUMHYECKON peaKIui
OT MPHUPOJIBI pearupyIOIIIX
BEIIECTB. 3aBUCUMOCTb CKOPOCTH
XIUMHYECKOH PEaKIiu OT
KOHIIEHTPAIIUU pearupyronmx
BEIIECTB. 3aBUCUMOCTb CKOPOCTH
XUMHYECKOH PEaKIiu OT
IDIOMIAIH COTIPIKOCHOBEHUS
pearupyooInux BEIIecTB
(«KUMSIIUN cIIok»). 3aBUCUMOCTh
CKOPOCTH XUMHUYECKOU peaKIui
OT TEMIIEPATYPHI pEarHPYyIOIINX
BelecTB. JIabopaTopHBIE OIBITHI.
4. 3aBUCUMOCTb CKOPOCTH
XUMHUYECKON peakIu OT
MIPUPOJIBI PEATHPYIOIINX BEIIESCTB
Ha npUMepe B3auMOIEUCTBUS
KHUCIIOT ¢ METaJlJIaMH.

5. 3aBHCUMOCTH CKOPOCTH
XUMHUYECKOU PEaKIMH OT
KOHLEHTPALIUU pearupyronmx
BEIIECTB HA MIPUMEpE
B3aUMOJICHCTBUS LIMHKA C COJISIHOM
KHUCIIOTO! pa3IuuHON
KOHLIEHTpALIUH.
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6.3aBHCUMOCTB CKOPOCTH
XUMHUYECKON peakiuu OT
IUIOIIAIM COTIPIKOCHOBEHUS
pearupyrommx BemecTB.
7.MonenupoBaHue «KUISALIETO
cios». 8. 3aBUCHMOCTh CKOPOCTH
XUMHUYECKON peaKkMH OT
TEeMIIEPATYPhI pearupyroInx
BEIIECTB HA MPUMeEpe
B3auMoielcTBUsA okcuaa meau (I1)
C PacTBOPOM CEPHOU KUCIOTHI
pa3IM4HOM TeMIIepaTypbl

9 Karamuzatopsr Karanuzatopsl OOBACHATE, YTO TAKOE YcTaHnaBanuBamoT Onpenenstor eMOoHcTpanuu. [ OMOTreHHBIN 1
b
(uzyuenue Ho6020 | katanus. UHruOuropsl. | karanusarop. Habmomats u NPUYMHHO-CIIEICTBEHH | BHYTPEHHIOKO TeTEPOTEHHBIN KaTaaus.
Mmamepuaia) AHTHOKCHTAHTEHI. OITUCHIBATH PEAKLINU MEXIY bIC CBS3H. TIO3UIIUIO HA YPOBHE DepMEHTAaTUBHBIN KaTalln3.
BEILIECTBAMHM C IIOMOIIBIO CamocrositenbHO MOJIOKUTEIIBHOTO Nurubuposanue.
PYCCKOTO (POIHOTO) SI3bIKA 1 CO3JaI0T AIITOPUTMBL | GTHOMICHMS K JlabopaTopHBIE OIIBITHL. 9.
S3BIKA XML JIeATENBHOCTH TIPH 006pa3soBaTeIbHOMY Paznoxxenue nepokcuaa BoJ1opoaa
CaMOCTOATENBHO IPOBOJIHTE penieHnu npooIemM nporeccy, C TIOMOIIBIO OKCHJIa MapraHiia
OTIBITHI, TOJITBEPIKIAIOIITHE TBOPHECKOTo 1 IMOHUMAIOT (IV) u karanaser.
BITUSTHUE KATAIN3aTOPOB Ha TIOHCKOBOTO HEOOXOIUMOCTD 10. Obnapysxenme karanassl B
. xapaktepa HEKOTOPBIX MUIIEBBIX MPOYKTaX.
CKOPOCTh XUMUYECKOU peaKkiuu YYEHUs
11. Marubuposanne
B3aMMOJCHCTBHUSA KHCIIOT C
MeTaJlJIaMU YPOTPOITUHOM
10 O6oOmenue u | Ypok-ynpaxHeHUE ¢ | 3HaTh TeOpeTUYECKUI Koppexmuposamso IIpo6o0ums OLEHKY

CHCTEMAaTH3aIH
s1 3HAHHUH 110
TeMe
«BBenenue.
O6mas xa-
pakTepucTHKa
XUMHUYECKHUX
JJIEMEHTOB U
XUMHUYECKHUX
peakuuu.
Ilepuoguuecku
W 3aKOH U
Ilepuoanuecka
s CHCTEMa
XUMHUYECKUX

HCIIOJIb30BaHHEM
CaMOCTOSTEIbHOU
paboTh mno
IMOJIHE HUIO
MPOBEPOYHBIX TECTOB,
3alaHui "
yIpaKxHEHUM

BEBI-

MaTtepual, I/IBY‘JCHHHﬁ Ha
MNpeAbIAYIIUX 3aHATHUAX.

YMeTh MNPpUMCHATH
IMOJYYCHHBIC 3HAHUS U YMCHHUS.

CBOU 3HAHUSA B COOT-
BETCTBUU C
IIAHUPYEMBIM
pe3yIbTaToM.
Honyuams
XUMHUYECKYIO
HHPOPMAIIHIO U3
pa3Iu4HBIX
UCTOYHHUKOB.
IIpeocmasnsame
HHPOPMAIHIO TI0
TeMe «BBenenue.
OOmas
XapaKTEepHUCTHKA
XHUMHUYECKUX

COOCTBEHHBIX JI0-
CTHKEHHUH B
YCBOCHHH TEMBI.
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3neMeHToB Jl.
H. Mesn-
JeneeBar
(komnnexcHoe
npumenenue
3HAHUU,
YyMeHUll,
HABBIKOG)

3JEMEHTOB U
XAMHUYECKUX
peaKuui.
[Tepuonnueckuit
3akoH u Ile-
puoauueckas
cucrema
XUMHUYECKHUX DJIe-
meHToB [[. U.
MeHnaeneeBa» B
BUJE TAOJIUI], CXEM,
OMOPHOTO
KOHCIIEKTa, B TOM
4yucje C
NpUMeHEHUEeM
cpencts UKT

11

O6ob6menne u
CHUCTEMaTH3alu
s1 3HAHHH 110
TeMe
«BBenenue.
OOmas xa-
paKTepUCTHKA
XHMHAYECKHAX
JJIEMEHTOB U
XUMHYECKUX
peakuuu.
Ilepuoaunuecku
W 3aKOH U
Ilepuoauuecka
s cCUCTEMa
XUMHYECKUX
3j1eMeHTOB /I.
. Men-
neneeBa»(Komn
JNleKcHoe
npumeHenue
3HAHUU,
YMeHUll,
HABBIKOB)

Ypok-ympaxHeHue ¢
HCIIOJIb30BaHUEM
CaMOCTOSITEJIbHOM
pabdoTHI mmo
MOJTHEHHIO
MPOBEPOYHBIX TECTOB,
3agaHui u
yIpaxxHEeHU

BBI-

3HaTh TEOPETUUECKUIL
Marepua, H3y4eHHBIH Ha
MPEeABIIYIINX 3aHATHIX.
YMeTs IpUMEHATH

MOJYYCHHBIC 3HAHUA U YMCHMUS.

Koppexmuposamuw
CBOU 3HAHUSA B COOT-
BETCTBUH C
IIaHAPYEMBIM
pe3yIbTaTOM.
Honyuams
XHMHUYECKYIO
HHPOPMAIHIO U3
Pa3IHYHBIX
HCTOYHHUKOB.
Ilpedcmasnamo
nHpOpMaLHUIO 1O
TeMe «BBenenue.
OO6mas
XapaKTePUCTUKA
XUMHYIECKHUX
3JIEMEHTOB U
XUMHYIECKHUX
peakuui.
Ilepuoauueckuit
3akoH u [le-
puoauYeckas
cuctema
XUMHUYCCKHUX dJIe-
menToB /[]. U.
MenneneeBa» B
BHUJE TaOJHI[, CXEM,
OMOPHOTO
KOHCIICKTa, B TOM
qucie ¢
MPUMEHCHHEM
cpeacts UKT

1Iposooumsb ONEHKY
COOCTBEHHBIX J10-
CTHXKEHUH B
YCBOCHHH TEMBI.
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12 | KonrponbHas KonTponbHas pabora Ne | 3HATH TeOpeTI/I‘iCCKI/II% OcCylIecTBISIOT AHanu3upyor
padoraNe I mo |1 r;g;gﬁgﬂ;lﬁiy;ﬁgigx}fa nomarosflﬁ u pe3ynbTaThbl )

TeMe «BBeneHne. VMeTb NPHMEHATH HUTOTOBBIA KOHTPOJIb | KOHTPOJIBHOU
O6mas MOJIYyYCHHBIC 3HAHUA U YMEHUS. |0 PE3YJIbTATY. paboThl 1
XapaKTepUCTHKA Crpost peueBoe BBICTPanBaIOT MyTH
XAMHAYIECKUX BBICKa3bIBaHHE B JOCTIDKEHUS
JJIEMEHTOB 1 MICBMEHHOHN opMe. | KeTaeMoro ypoBHS
XUMHUYECKHUX [IpoBomAT pedrieKCHIo | yCremHoCTH
peakuu. COOCTBEHHBIX
[lepnoauueckuit IOCTH)KEHUI B
3aKOH U MO3HAHUU TEMBI
[lepronudeckas «Bsenenue. Obmias
cucreMa XapaKTepUCTHKA
XAMHAYIECKUX XUMHYECKIX
anemenToB 1. U. 3JIEMEHTOB U
MemnneneeBa XUMHYECKUX PEaKITHii.
(KOHmMpOoy, [lepnoanueckuii 3aKoH
oyeHKa u u llepuoanueckas
KOppeKyus CHUCTEMa XUMHUYECKUX
3HAHULL) anemenToB /. U.

MenpeneeBa»

13 Bex menHbI, Mertamibsl B MCTOPHH | 3HaTh 3HAYCHHE METAJJIOB B Ocywecmeisims TIOUCK DopMupyroT
6poH30BEI, ACIOBCICCTEA Pa3sBUTHHM YE€JIOBEYECKOM HCTOYHHKOB XH- zgff?ﬁg;%%z}c‘afamnb
KEIEe3HBII WBUIIH3AIHAH. .

(usyueHnue ?Ypoeodunltlb pacdeTs mo MHYCCKOH ﬁ%ﬁgggaﬁt;efmw
H0B8020 XHIMHUYECKUM pOpMyIIaM U uHpopMaLmH, crioco0am pereHus
mMamepuana) ypaBHEHHUSIM peakLuid, HEOOXOUMBIX JIISI HOBO YaCTHOH
[IPOTCKAIOIINX C YIaCTHEM | ¢o3napyg BLIGPAHHOTO SN,
METAJJI0B U UX COCITMHECHHH. HH(OPMAIIHOHHOTO
MPOAYKTA [0 XUMHU
METaJlJIOB.
IIpeocmasnsims €ro B
(dhopMe TIpe3eHTAINN.
ApryMeHTUpOBaHHO
BECTH TEMATHUYECKYIO
JIUCKYCCHIO
14 TTonoxenue TTonoxeunune Ob6wsicHAmb, 9TO TaKOE€ OcyiecTBisitoT mouck | OnpeaesstorT CBOO

QJICMCHTOB-MCT

MECTaJlJIOB B

MeTalubl. Paziuuames GopMbl
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aJjJIo0B B
Ilepuoauue-
CKOH cHCTeMe
. W.
MenaeneeBa u
0Cco0eHHOCTH
CTPOCHHS UX
aTOMOB. (KOMOUH

Ilepuonuueckoit
CHCTEME XMMHUYECKHUX
anemenToB /I. U.
Menneneena.
Merannuueckas
KpUcCTalnandecKas
peuieTrka u
MeTaandecKkas

CYIIECTBOBAHHS METAJIOB:
3JIEMEHTHI U MIPOCTHIC BEIIle-
CTBA.

Xapaxmepuzoeamuo
XUMUYECKUE dJIe-
MEHTBI-METAJIBI IO UX
MOJIOKEHUIO B

Ilepuoauueckoii cucteme .

U BBIJICJICHHE
HEO0XOTUMOM
nHPOPMALNH.
IMpoBoasT aHamu3
Croco0OB pelieHus
33712491 C TOYKH

JNYHYIO TO3ULHIO,
a[ICKBATHYIO
muddepeHnnpoBaHH
yIO CAaMOOILICHKY
CBOHX YCIIEXOB B
yuebe

UPOBAHHBIU YPOK) | XUMIIECKas CBI3. U. Menneneena. SpCHITT HX

IIporuosuposaTh cBOiicTBa | PAIMOHATBHOCTH U

HE3HAKOMBIX METAJIOB 10 9KOHOMHYHOCTH

[OJIOKCHHIO B CoCTaBJISIOT MIaH 1

[Mepmonuueckoit cucteme

XAMHYECKHX d1ementop J[. | HOC/ICAOBATCIBHOCTE

H. Menneneesa. JIEUCTBUMU.

YcraHaBIuBaTh

NPUYUHHO-CIIEICTBEHHBIE

CBS3U MEXAY CTPOCHHEM

aToMa, BUAOM XUMHUYCCKOM

CBSI3U, THIIOM

KPUCTATINIECKOH peIeTKH

METaJJIOB — MPOCTHIX

BEIICCTB ¥ UX COCAMHCHUM

15 dusudeckue O6H.[I/I€ (1)1/131/1‘{6(:1(1/16 XapaKTepI/IBOBaTL (bHSI/I‘IeCKI/Ie OCyHleCTBJISHOT IIOUCK (DOpMI/IpyIOT YMEHUS

cBOMcTBA CBOMCTBA METAJIJIIOB. | CBOIICTBA METAJJIOB ¥ BBLICTICHHE HCTIOTB30BATH
METAJO0B. (KOM (TUTaCTUYHOCTB, STIEKTPO- HEOOXOIMOI
OUHUPOBAHHDLI 1 TETJIONPOBOIHOCTD, A 3HaHUA B ObITY
VPOK) MeTaTNIeCKUil OJIecK, MH(OPMALIHH.

TBEPAOCTH, INIOTHOCTH). ITpoBoasaT aHaNu3

Ycranasiusare CI0CO6OB pelleHus

MPUIHHHO-CJICICTBEHHYTO

CBSI3b MEXKIY CTPOCHUEM 3ajiath C TOUKH

IIPOCTOro BellecTBa-MeTauia u | 3pCHUA X

€ro (pU3MIECKIMH CBOWCTBAMU. | pariuoHAILHOCTH U

9KOHOMHYHOCTH
16 |Cmuassl CruiaBsl, UX CBOMCTBA M | 3HATh KilacCH(UKAIIHUIO CraBst y4eOHyro Dopmupyrot ymenus | lemoncrparun. O6pasipt

(kombOuHUposanH |3HAUCHHE. CIUIaBOB HA OCHOBE YEPHBIX 3a/1a4y Ha OCHOBE HCITOJIb30BaTh CIJIaBOB
bill YPOK) (d4yTyH U CcTaNb) U IBETHBIX COOTHECEHHS TOTO, YTO | 3HAHUS B OBITY

MeTaioB. OIUCHIBAThL
CBOIiCcTBa U 00J1IaCTH
l'IpI/IMeHeHI/IH paSJ'II/I‘-IHI)IX
CILJIaBOB

YK€ YCBOEHO,
U TOTO, YTO €Il HEe
u3BectHo. C
JIOCTaTOYHOM
IIOJIHOTOH U
TOYHOCTHIO BHIPAKAIOT
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CBOHM MBICJIA B
COOTBETCTBHUHU C

3a7adaMu
U YCIOBUSIMU
KOMMYHUKaIUU

17 XUMHUYECKHUE XuMuyeckue Ob6wvscnsame 9T0 Takoe pan | Habuodams u ®opmupyroT ymenus | Jemoncrpanuu. Bzaumozeiicteue
cBoiicTBa CBOWCTBAa METAJIOB AKTUBHOCTH METAJIJIOB. ONUCHIGAMb PEAKIIAN | HCTIONB30BAT METAIIOB C HeMETATTAMIL
METaJIOB Kak [TpumeHsATH ero aius
(kombunuposan |BoCCTaHOBHUTENEH, a | XapaKTePUCTHUKH MEILY BEICCTBAMH C | 3HAHUA B OBITY
Hblll YPOK) TaKXe€ B CBETE UX XHMHUYECKUX CBOMCTB [TOMOIIBIO PYCCKOTO

II0JIOJKEHHS B IIPOCTBIX BEIIECTB — (pomHOTO) SA3BIKA U
3IEKTPOXUMHUUECKOM |METaJIOB. S3BIKA XUMITIL
pAAy HampsKeHUH Cocmasnames MOJEKYIApHBIE
METaJUIOB. YPaBHEHHUS peakuuil, Ilpencrapnenue
JlaGopaTOpHBIE OMBITHL. | XapaKTEPU3YIONIUX XU- uHbOpMALMK B BUAE
12. BzaumogeiictBue |MHUYECKUE CBOWMCTBA Ta0JINL, CXEM,
pacTBOPOB KHCJIOT M | METAJIIOB B CBETE yUCHHUs OTIOPHOTO KOHCTIEKTa,
coJell ¢ MeTaliaMu 00
OKHCITHTENIbHO-BOCCTaHOBHT | B TOM HHCICC
€IbHBIX IIpoLeccax, a IIPUMCHCHHUCM CPCACTB
peaKnuu ¢ yyacTuem UKT
3JIEKTPOIHUTOB NPedCmasisame
TaK>Xe ¥ B MOHHOM BHJE.

18 Xumuueckue XUMUYECKHUE Obvachamp, 4TO TaKOE Pl Habniooams n DopmupyroT ymenus | JlaboparopHslie onbITH. 12.
cBOMcTBA CBOMCTBA METAJIJIOB AKTUBHOCTH METAJJIOB. OnUCHI6AMb PEAKLAN | HCTIONTH30BAT B3auMo/ieiicTBIE pacTBOPOB
METaJlJIOB Kak [IpumensaTs ero nnus .
(kombuHUposaH |BOCCTAHOBHUTENCH, @ |XapaKTePUCTUKHU MEXLy BEIIECTBAMH C | 3HAHUA B OBITY KHCIIOT 1 CONCH C MeTalIaMH
Hblll YPOK) TaKXe B CBETE UX XHMHUYECKUX CBOMCTB [TOMOIIBIO PYCCKOTO

MOJIOKEHUS B
3IEKTPOXUMHUYECKOM
psy HanpsOKeHUH
METaJlIOB.

NPOCTBIX BELECTB —
METalI0B.

Ob6obwams cucTeMy
XUMHYECKUX CBOMCTB
METAaJJI0B KaK
«BOCCTaHOBHUTEIbHBIE
CBOMCTBAY.

Cocmagnsams MOJIEKYIISIDHBIE
YpaBHEHHUS peakIiui,
XapaKTePU3YIOIMUX XU-
MHUYECKHE CBOMCTBA
METAalJI0B B CBETE YUEHUS
00
OKHUCJIUTEIbHO-BOCCTAHOBUT
€JIbHBIX Ipoleccax, a
peaKkuuu ¢ y4yacTUeM
BIIEKTPOJIUTOB NPeOCmasisims

(pomHOTO) SA3BIKA U
SI3bIKA XUMHH.
IIpencraBnenue
HHPOPMALIUH B BUIC
TaOJINII, CXEM,
OIMOPHOTO KOHCIIEKTa,
B TOM YHCJIE C
MPUMEHEHHUEM CPEJICTB
HKT
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TaK)Xe U B HOHHOM BHUJE.
CaMOCTOATEIBHO NPOBOOUMD
ONBITHI, TOATBEPIKIAIOIINE
XUMUYECKHE CBOICTBA
METallIOB, ¢ COONI0CHUEM
MPaBWJI TEXHUKH

Oe3omacHOCTH
19 | Merauisl MerTaniel B Ipupose. Iox6op (c momompio | POPMHpYIOT JlaGopaTopHBIE OMBITHL
N YyBCTBO TOPAOCTH
B IPUPO/IE, Obmue crocodrr nx yUHTENs) CIOBAPEH, 331 pOCCHﬁ%Ky}o 13. O3HaKOMIIEHHE ¢ pyaaMu
MOJTy4eHUS. . HAVK
ob1ue cnocoos! SHIUKJIIONC AN, YKY xKenesa.
NIOJIy4EHUS CIIPABOYHUKOB, 14. OxpamuBaHue IIaMeHH
METaJIOB 3NEKTPOHHBIX THUCKOB COJISIMH LIEJIOYHBIX METAJLIOB
(u3yuenue H08020 Knaccuguyuposamo GOopMBI | ¥ APYTUX HCTOYHHAKOB
mamepuana) HPUPOHBIX COCTHHCHUH HHpOpMaLH,
MeTajuioB. Xapakmepuzoeams
HEOOXOOUMBIX IS
o01mue crnocoObl MoNy4eHus
METAJUIOB: MUPO-, THApO- 1 | PEUICHUS yueOHbIX
9JEKTPOMETAIITYPTHA. 3aga4. CormocTaBieHue
Konkpemusuposamu d3TH uH OPMALIHH,
CIoCcoOBI IpUMepaMHu u MOy e HHOf 13
ypaBHEHHIMH PeaKIUil ¢ co-
CTaBleHHEM dJeKTpoHHoro | PA3IMIHBIX
Oamanca HCTOYHUKOB
20 | O6umme nonstust | Kopposus meramnos | Obwsacuams, 4TO TaKoe CTposIT IOTHYECKHUE VMeHue
0 KOppO3UH " CVHOCO6LI 00pb0OBI ¢ |KOppO3Usi. Paziuuams LeNH paccy’KeHuil. WHTErPHPOBATH
METaIoB Hen XUMIICCKYIO T ONCKTPOXH™ | o crapastor Hestoe us
MHYECKYIO KOPPO3HIO. . 1 MOJTyYCHHbIE 3HAHUS
(uzyuenue H08020 Unniocmpuposeams NOHATUSA JacTeu, B MIPaKTUYECKUX
mamepuana) «KOPPO3HA», KXUMHYECKAsl |CaMOCTOSTEIHHO YCITOBUAX
KOppo3ui», JIOCTpanBasi,
«IIIEKTPOXUMHUYECKAs BOCITONHSIS
KOppO3Us» NPUMEPAMH.
Xapaxmepuzosamp cnocobpr | HENOCTAIONINE
3aIIUTHl METAJJIOB OT KOMITOHEHTBI.
KOPpO3HU OOMeHUBarOTCA

3HAaHUAMHU MEXIY
YJICHAMHM TPYIIIBI,
yuarcst 3 PeKTHBHO
COTPYJHHUYATH U
CIoco0CTBOBATh
IPOAYKTUBHOMN
KOOTEpaLuu
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21 |O6mas O6mas ObvAacHams STUMOIIOTHIO YcTaHOBIIEHHE Pazsutue HemoncTpamuu. O6pasip!
Xapakre- XapakTcpucThka Ha3BaHUs IPYIIIBL [PUYHHHO-CJIEACTBEHH | 0CO3HAHHOTO, IEJIOYHBIX U [IEJ0YHO3EMENBHBIX
pHuCTHKA HIETOYHBIX MeTanoB. |«ll]emounbie MeTaIIbY. CBsI3Ci Me eTaLIoB. B3anMoncHCTBIe
3JIEeMEHTOB Il{enounsie MeTannsl |/Jasame o61IyI0 BIX CBA3CH MCHKIY YBaXKUTEJIBHOTO U METAILIOB. B3aHMONCHCTEH
1 A-rpynnsl. B pupone. CnocoObl |XapaKTEPHUCTHKY INEIOYHBIX |CTPOCHUEM aTOMa, n00pokenaTenbHoro | HATPUS, IMTUS C BOJOH.

p gx MOJy4EHHUs. METAJJIOB IO UX XUMHUYECKOH CBA3BIO, | orHOmEHUS K BsaumoneiicTBue HATPHs C
uzyuenue TPOEHHE aTOMOB. MOJIOKEHUIO B
. THUTIOM KHCIIOPOAOM
H06020 [lenounsie MeTamnsl | [lepuoguueckoil cucTeMe . ApYromy 4eI0BCKY. P
Mamepuana) — MPOCTHIE XUMHUUYECKUX 31eMeHTOB /I. KpHC"TaHHquCKOH Ero mMHenwmto,
BEIECTBA. )IE Menneneena. PEIICTKY MENOIHBIX | oo oot BecTH
apakTepHU30BaTh CTPOCHHUE, | MeT B U UX
Q)Hgnqecllzne u XI/IMI/I‘?@CKI/IG B AHATIOT ¢ IpYTAMH
- XUMHYECKIMUA

CBOMCTBA MIENOYHBIX N JFOIEMU

MeTaJIoB B cBeTe obmero, | CBOUCTBAMU.

0COOEHHOI'0 U €AMHUYHOTO.

Habnronate U omuceBaTh

XUMHUYECKUUN 3KCIIEPUMEHT.

IIpoBOoAUTH pacyeTsl 1O

XUMHYECKUM QopMysiaM u

YpaBHEHHUSAM peakLuil,

MPOTEKAIIUX C yIacTHEM

MIETIOYHBIX METAJIOB U HX

COEeIUHEHUN

22 | Coenunenus 1e- | Baxxueitue [Mpencka3piBaTh u3Myeckue U | Y CTaHOBJICHHE Pa3Burue

JIOYHBIX COEJIMHEHHS IIEJIOYHBIX | XUMHYECKHE CBOMCTBA OKCHAOB | IPUYNHHO-CIIEACTBEHH | 0CO3HAHHOTO,
METaJUIOB METaJUIOB — OKCHIBI, | M TUAPOKCHIOB MIEITOYHBIX BIX CBSI3€H MEXIY YBXKUTEIHHOTO U
(kombUHUpOBAHH | TUAPOKCHIIBI M COJIH METaJUIOB Ha OCHOBE UX XUMHYECKOH CBSI3BIO, | OOPOKENATEIILHOTO
bill) (xmopupl, kKapOOHATHI, |COCTaBa U CTPOSHUS U TUTIOM OTHOUICHHS K
Cynb(aThl, HUTPATEHI), MOTBEPIKIIATh ITPOTHO3BI KPUCTALUTHIECKOM JIPYTOMY YEIIOBEKY.
UX CBOWCTBA H YpaBHEHHUSIMUA peméTku coenqunennit | Ero maeHuro,
NPUMEHEHHUE B COOTBETCTBYIOIINX PEAKITHI. IIETIOYHBIX METAJUIOB | CHOCOOHOCTH BECTH
HapoxHOM Xo3siicTBe. | [IpoBoanTh pacueTs! mo W HMX XUHMHYSCKUMH | AMAJIOT C APYTHMHU
Kanmitaeie ynoOpeHus. | XuMudeckum GopMynam u CBOWCTBaMH. JFOIEMU
YPaBHEHHUSIM PEAKIUH,
MPOTEKAONINX C YIaCTHEM
MIETIOYHBIX METAJIIOB U MX
COEIMHEHUH
23 Ilemouno3zemen | OOmas ObvscHAMb STUMOIIOTHIO YcraHnosienue PasBurne Hemonctpanuu. Bzaumoneiicteue
bHBIC METAJIbl |XapaKTEePUCTHKA Ha3BaHMS IPYyNIbI NPUIMHHO-CJICICTBCHH | OCO3HAHHOTIO, KaJbLusA ¢ BOJOH.
(usyueHnue 3JIEMEHTOB «lllenoyHo3eMeNbHBIE BIX CBSI3EH MeXay YB@XUTEIBHOTO U B3aumopaelicTBrue Maruus ¢
HOB020 HA'prHHLI: METalJbly. CTPOCHHUEM aToMa, I[O6pO)KCIIaTeJ'H)HOFO KHUCJIIOPOAOM.
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mMamepuana)

CTPpOE€HUE aTOMOB,
IMEJIIOYHO3CMCEIIbHBIC

Lasams 001IyIO
XapaKTePHUCTUKY METAJIOB

XHUMHUYECKOH CBA3BIO,
TUIIOM

OTHOIICHUS K
JpYroMy 4YelIOBEKy.

meTamnsl — npocteie |[MA-rpynns (Be, Mg, KPHCTAIUIMICCKOM Ero mueHuro,
BEIIECTBA U UX IE€JI0YHO3EMEIbHBIC pemeéTKu CHOCOOHOCTH BECTH
CBOMCTBA. METaJIbl) [0 UX IETOYHO3EMENBHBIX | AMAJIOT C IPYTUMHU
HOJOKEHHUIO B METAJIOB M X TFOIBMHA
[lepuoauveckoit cucTeme XHMIICCKHIMH
XHUMHYECKHX dyeMenToB [, | CBOMCTBAMIL
H. Menneneesna.
Xapaxmepusosams CTpOCHHE,
(u3nuecKkre U XUMUYECKHE
CBOWCTBA MIETOYHO-
3eMeJIbHBIX METAJJIOB B
CcBETEe 00IIero, 0COOEHHOTO
u eguHu4HOoro. Habmronate
U ONHMCHIBATH XUMHUECKHUH
JKCIIEPUMEHT.
Brruucnenus no
XUMHYECKUM popmyliam u
YpaBHEHHSIM peaknuii,
MPOTEKAIOIHUX C yIaCTHEM
MET0YHO3EMETbHBIX
METAII0B U UX COCJUHEHUN
24 CoenuHeHHs B N Xapaxmepuzoeams cTpoeHHe, |YCTaHOBIECHUE PasButne
IIeJI0YHO3EeMel DIHCHIITE (u3HYEeCKHE U XUMUYECKHE | IPUYNHHO-CIEACTBEHH [ 0CO3HAHHOTO,
bHBIX METAJIJIOB COCAMHEHI CBOMCTBa, IPUMEHEHUE BIX CBSI3CH MEXIY YBaXKMTEIIHHOIO U
MIETTOYHO3EMENbHBIX . .
(kombunuposan COEIMHEHUH MEI0YHO- XUMHYCCKOM CBA3BIO, | qoOporKenaTeIbHOTO
. METaJIJIOB — OKCHJIHI,
HblIL) FHPOKCH H COMH 3eMeJILHBIX METAJJIOB. TUIIOM 5 OTHOIIIECHHS K
Brruuciaenus 1mo KpUCTAJINICCKOH JIPYTOMY YENIOBEKY.
(6xn0p1/11151, Kap- XMMHUYECKUM (OpMYyJIaM H pefHéTK” COCNMHEHNI | Fro ppenmo,
OHATEL, HUTPaThl, ypaBHEHHAM peakImii, [HCTOTHOSEMEILHBIX | o11ocoGHOCTH BecTH
Cyabpatsl, (boi- MPOTEKAIOMKX ¢ yuacTHem | MCrA/HIOB HHX JUAJIOT C APYTUMH
daTel), X cBOWCTBA M | XUMHYECKHMHU
METOYHO3EMENbHBIX . TFOIbMH
HpUMEHEHHUE. . | cBolicTBaMHU.
METaJUIOB U UX COCIUHECHUHN
25 AntoMuHu CtpoeHue aToMa, XapakTepu3oBaTh adIOMUHUN | Y CTaHOBJIECHHE DopMUPYIOT
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(usyuenue (bu3mIeckue u Xu- TIO €T0 TIOJIOKEHHIO B MPUYMHHO-CIIEJCTBEHH | HHTEpEC K
H06020 Mudeckue cBorictBa | [lepmommdeckoii cucreme BIX CBA3EH MEKILY KOHKPETHOMY
mamepuana) aJTIOMHUHHUS KakK XUMHUYECKHX 31eMeHTOB JI. K. | CTPOCHHMCM aToMa, XHUMHYECKOMY
npocToro Beuiecrea. |Menaeneesa. XMMHYECKOH CBA3BIO, JIIEMEHTY
OnuceIBaTh CTPOEHUE, THIoM
(bu3nYecKre U XUMUYECKHE KpHCTAIITHIECKOH
CBOMCTBA aTIOMUHUS, PeMIETKI aTOMHHHUSA 1
TO/TBEPAIAs HX ero fI/IMIfI‘IeCKI/IMI/I
COOTBETCTBYIOIINMH ypaB- CBOHCTBAMM.
HEHHUSAMU PEaKITUi.
[IpoBOIUTE pacyeTH Mo
XUMHYECKIM (hopMyTIaM U
YpPaBHEHHUSIM pEAKLUH,
MPOTEKAIOLUX C yYaCTHEM
AJIIOMUHUS U €70 COeAMHEHU I
26 Coenunenus CoenMHEeHUS Obvscuamb TBOWCTBESHHBI I YcraHoBneHue ®dopmupyrot ymenue | JlaboparopHblie OMbITHL. 17.
AMIOMUAHUSA ANIOMUHHUS — OKCHJ |XapaKTep XUMHYECKHX MIPUIHHHO-CJICJICTBEHH | HHTETPHUPOBATh [Momyuenne ruapoKcuIa
(Kof”)&”’ UPOBAH | 4 rypoKeH, X CBOMCTB OKCHIA M THAPOK- | bIX CBA3EH MEXKIY MTONTyYCHHBIC 3HAHUS | aIFOMIHUS M HCCIIEJOBaHUE €r0
Hbll .
CBOWCTB

aM(pOTepHBIN
xapakrtep. Baxneii-

mue COJIM aJIIOMHUHUA.

IIpumeHnenue
AJTIOMHUHUS U €T0
COCIMHEHUH.

cuia aJlloMUHUS.
KonkperuzupoBats
3JIEKTPOJIIUTUUECKOE
MOJIy4YeHHE METaJJIOB
OMHCAaHUEM MPOU3BOJCTBA
QIIOMUHUS. YCTaHaBIUBATh
3aBHCUMOCTH obnacteit
NpUMEHEHUs AJIIOMUHUS U
€ro CIjaaBOB OT CBOMCTB.
HaGnioneHune u onncanue
XUMHYECKOTO
9KCIIEpUMEHTA.

IIpoBOoaAUTH pacdeTsl 1O
XHUMHUYEeCKUM (OpMyliaM H
YpaBHEHHUSIM peaKIIni,
NPOTEKAOUIUX C yYACTHUEM
AJIIOMUHUS U €TI0

XUMHUUYECKOH CBSA3BIO,
THIIOM
KpUCTAITNYECKON
PELETKHU COEUHEHUS
ATIOMUHHUS U €70
XAUMUYECKIMH
CBOMCTBaMHU.

B IIPAKTUYECKYIO
KHU3Hb
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COeIMHEHUH

27 Keneszo(uzyuen |CTpoeHUE aToMa, XapakTepu3oBaTh IOJIOKECHUE | YCTaHOBIICHHUE DOpMHUPYIOT Hemonctpaiuu. BzaumoneiicTue
ue H06020 dusnueckue u xu- xenesa B [lepuoamieckoi NPHUYMHHO-CIIEICTBEHH | MHTEPEC K JKeJesa ¢ HeMEeTaJlJIaMH.
Mamepuajza) MHUYCCKHUEC CBOUCTBaA CUCTEMEC XUMHYCCKUX BIX CBS3el MEK KOHKDETHOM

JKejae3a Kak npoctoro |anemenroB . M. Menneneesa, Ay p y
BEIECTBA. 0COOEHHOCTH CTpOeHHUs aroMa. | CTPOCHHEM aToma, XMMHYIECKOMY
OnuchiBaTh pU3MYECKUE U XUMHUYECKOH CBSI3bIO, |DJIEMEHTY
XUMHYECKHE CBOMCTBA JKENE32, |Tpmom
TIOATBEpKAast NX KpUCTAIIINYECKON
COOTBETCTBYIOIINMH N
YpaBHCHUSMH PeaKIuii PELIETKH Kele3a U ero
HaGmionenue u onncanue XUMHUYECKUMH
XUMHYCCKOI'0 DKCIIEPUMECHTA. CBOICTBaAMHU.
1Iposodumsb pacyeTsl Mo
XUMHYECKUM popMynam u
YpaBHEHHSIM PEaKIInii,
MPOTEKAMIIUX C yIaCTHEM
JKeJe3a ¥ ero COCAMHEHU I
28 CoenuHeHUs Fe?eane;:KHe psaabl [ OOBSICHATH HATMYKE JABYX YcraHoBIeHNE PazButne Hemoncrpanuu. [lonydyenne
+ +
Kenesa Fe™" u Fe™". TCHCTUICCKUX PANOB OPUYHUHHO-CIIEJICTBEHH | 0CO3HAHHOTO, rugpokcuos xenesa (1) u (11).
(kombuHUposan coeMHeHNH xkene3a Fes n .
N 3+ BIX CBSI3€H MEX1y YBXKHUTEIHHOTO U KauecTBeHHbIE peaki[iy Ha HOHbI
HbLil) Fe®* . HaOmronenne u onvcanue . o o
XUMHYECKOTO IKCIIEPUMEHTa XMMHYECKOil cBA3bIO, | moOposkenaTensHoro |Fes u Fes*.
Iposooums pacdeTsl O TUIIOM OTHOLICHUS K JlaGopaTopHsie ONBITHL. 18.
XHMHICCKMM (bOPMYJ}aM u KPHUCTAJUTNIECKOH IpyroMy 4yenoBeky. | BsammozelicTue xenesa ¢
BHEHUSM PEAKIHiA . . y .
YpaBHe PCeaKLit, peuiérku coeqaunennii | Ero Muenuro, COJISIHOM KHCIIOTO#. 19.
MPOTEKAIOIIHUX C yIaCTHEM 5 -
JKEe3a M ero COCMHEHHUIT xKenesa M ux CIIOCOOHOCTH BECTH OJIy4eHHE THIPOKCHJIOB JKeye3a
XUMUYIECKUMHU JIUAJIOT C APYTUMH (IT) u (II1) m n3yueHwe UX CBOMCTB
CBOHCTBaMH. JFOIBMH

29 CoenuneHus Baxwueiimue conu Paznuyarh 4yryHsl 1 cTany. YcTaHOBIEHHE PassuTne
xKenesa JKese3a. 3HaueHue Yemanaenusamo 3 NPUYHHHO-CIIEICTBEHH | 0CO3HAHHOTO,
(kombuHupoean |XKejesa u ero 3aBHCUMOCTb o0OnacTeit .

N o BIX CBSI3€H MEX1y YBAXHUTEIHHOTO U
Hblil) COCIMHEHUN IS MPUMEHEHHUS XKeJe3a U ero .
IPUPOBL U CIIJIAaBOB OT CBOMCTB. XUMHYECKOH CBS3bIO, | 1OOPOKETATEIHHOTO
HapoOJHOTO IIposooums pacdeTsl 10 TUIIOM OTHOIICHHS K
X0341uCTBA. XHMHYECKHM QOpMyIaM 1 KPHCTAJUIMYECKON JAPYrOMY YEIIOBEKY.
BHEHHIM KIUH . .
ypasHe peakiuh, pemérku coeaunennii | Ero muenwto,
MPOTEKAIIIHUX C y4aCTHEM 5
KeIe3a W ero CoeIMHeHH xKenesa U ux CIIOCOOHOCTH BECTH
XUMHYECKUMH JIMAJIOT C IPYTUMHU
CBOHCTBaMH. JFOJIBMH
30 O6obmenne VPOK-ynpaXHeHHEe € |3HATb TEOPETHUCCKHIA Koppexmupoeams I1po6odump OLEHKY
3HAHHH 1O MCIOJIb30BAHUEM CBOM 3HAHHS B COOT-
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Tii\lfle CaI\éIOCTOﬂTeJIBHOﬁ MaTrepuai, U3y4YeHHBIN Ha BCTCTBHH C COOCTBEHHEIX J10-
«MeTanmas» aboTHI o BBI- MJIAHUPYEMBIM o
(komnaexcnoe EonHeHH}o TPEABIAYIMHUX SAHATHAX. pe3yn£T};1T0M. CTHICHIH B
npumenenue MPOBEPOUYHBIX TECTOB, | Y METh IPUMEHATH Honyuams YCBOCHHH TEMBI.
3HAHU, 3aJaHuI ¥ | [oydeHHbIC 3HAHUS U XHMHYECKYIO
YMeHUl, yIpaxHEeHU HHPOPMAIIHIO U3
HABbLKOG) YMCHUA. Pa3IMIHBIX
HUCTOYHHUKOB.
Ilpeocmasnamo
HHPOPMAIIHIO TI0
TeMe «MeTayibl» B
BHUJE Ta0IuI, CXeM,
OMOPHOTO
KOHCIIEKTa, B TOM
4quclie ¢ mpuMe-
HEHHEM CPEACTB
HUKT
31 O606HJCHI/IC Ypoxk-ynpaxxHeHue C(3gatn TCOPETUICCKU I Koppekmupoeamb Hpogoaumb OIICHKY
3HAHHH 1O UCIIOJIb30BaHUEM . CBOU 3HaHHA B COOT-
Teme CaMOCTOSTE b HOM Marepuaj, U3y4YeHHBIH Ha BOTCTBUM C CO6CTBeH3{1,1x JI0-
«MeTannel» paboThI no BbI- [ IPEABINYIIUX 3aHATUAX. ILUIAHUPYEMBIM CTHXKCHHMH B
(komnnexcuoe |MOJHEHUIO pe3yiIbpTaToM. YCBOCHHH TEMEI.
npumenenue NPOBEPOUHBIX TECTOB, | Y yeTh IPUMEHSTH THonyuams
SHAHU, 3alaHuN u XUMHYECKYIO
YMeHull, yOpaxHeHU U HOJy9CHHBIC 3HAHUA HHpOpMAIHIO U3
HABBIKOB) YMEHHUS. pPa3IUUYHBIX
UCTOYHHUKOB.
Ilpedocmasnamo
nHpOpMaLHIO 11O
TeMe «MeTajuibl» B
BHJI€ TaOJIUII, CXEM,
OIMOPHOTO
KOHCIIEKTa, B TOM
qucie ¢ NpuMme-
HEHHEM CPEJICTB
UKT
32 | KonrtponsHas IIpoBepka 3HaHUil, 3HaTh TEOPETUUECKUU OcymiecTBIsIIOT AHanu3upyor
pabora Ne 2 mo YMEHHUM U HaBBIKOB Matepuai, U3y4eHHbIN Ha TIOLIArOBBIA U pe3yIbTaThI
TeMe «MeTamibD) | 00yJaromuXcs II0 TEME | pe bl JyIHX 3aHATUAX. HTOTOBBIM KOHTPOJIb | xoHTPOJIBHOM
(konmpono, «MeTanus» YMeTbh NPHMEHSATH go pE3YIIbTATY. PpaboThI 1
TPOSIT peueBoe
OyeHKa u MOJy4YE€HHbIE 3HAHUA U BEICKA3LIBAHME B BBICTPaNBaIOT ITyTH
Kopp e’fwﬂ YMEHHA. MUCBMEHHOH (opme. JOCTIDRCHIA
3HaHULL) TpoBomsT pedexcuio | KETAEMOr0 YPOBHS
COOCTBEHHBIX YCHCIIHOCTH

IOCTHKEHUI B
IMO3HAHUH TEMBI
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«MeTaib»

33 |Ilpaktuueckas |IIpaBuna OT u Thb. Pabomams ¢ mabopatopHbIM Onucvieams PasButHe
pabora Nel. OcymecTBnenne o0opynoBaHKeM H XUMHYECKUN KOMMYHHUKATHBHOTO
OcyuiecTBiieHH |LENOYKH XMMHYECKUX | HATPEBAaTENIbHBIMU MPUOOpaMu
o 9KCTIEPUMEHT C KOMITIOHEHTA B
€ HEeTOYKH npeBpaleHu i B COOTBETCTBHU C NIPaBHIIaMHU
XUMHYIECKUX TEXHUKH 0€30IIaCHOCTH. IIOMOIIBIO PYyCCKOTO 0o0ILIEeHNN 1
npeBpameHHit Habniooamw cBoiicTa (ponHOTO) SI3BIKA U COTPYHIYECTBE CO
METaJUIOB M X COCIMHEHUH 1
(uccneoosanue AN, TPOHCXD [flﬂnme . SI3bIKA XUMUH. CBEpCTHUKAMHU U
K
u perexcus) M ’ Dopmynuposamu yunTensMu
BBIBOJIBI 110 pE3yJIbTaM
TIPOBEICHHOTO
AKCIICpPUMCHTA
CoTpyaHuuats B
mporiecce y4e0HOT0o
B3aUMOJICHCTBHSA TIpH
paborte B rpymmnax
34 [IIpaktuueckas |IIpaBura OT u Th. Pabomamu ¢ mabopaTtopHbIM | Onuceisame PasButue
o % o
padota No2. Homy4enue u cBoiicTBa 000pyIOBaHUEM H - KOMMYHHKATHBHOTO
[onydenne u | coequHeHuil MeTaJIoB | HATPEBATEIBHBIMU TPHOOpaAMH
cBOMCTBa B COOTBETCTBUU C npaBuiamu | IKCICPHMEHT C KOMIIOHCHTA B
COeTMHCHUH TEXHUKH 0€30T1acCHOCTH. MTOMOIIBIO PYCCKOTO OOILEHNH U
METaIIOB. (Ucca Habnooams cBoiictea (POJIHOTO) S3BIKA 1 COTPYIHHYECTBE €O
edosanue u METaJUIOB M UX COCIMHEHUH 1
peuexcus) SIBJICHUSI, IPOUCXOISIIIHE C A3SBIKA XUMHH. CBCPCTHUKAMH H
HUM. Dopmynuposams YUUTEIIMHU
BBIBOJIBI 110 pe3yJIbTa-
TaM IPOBEJICHHOTO
AKCIICpPUMEHTA
CoTpyaHu4ats B
nporecce yaeOHOro
B3aUMO/ICHCTBUS IIPH
pabote B rpymnmax
35 |Ilpaktuueckas |lIpaBuna OT u Thb. 3KCH%pI/IM€HTaHBHO Onpedensmov(ucxons | Pazsurue
Pemenune uccnedogams CBOMCTBA .
abora Ne3. . n3 yueOHOM 3a1aun KOMMYHUKATHBHOT
P OKCHEPUMEHTAIBHBIX METAJUIOB U UX COEIMHEHUU. yd A ) OMMY! oro
Peuenue 3a7a4 Ha Pewams dKciepuMeHTaIbHbIe | HEOOXOMMMOCTH KOMIIOHEHTA B
OKCIIEPMMEHTANb | paclio3HaBaHUC U 3a1a4u 1o Teme «MeTanibiy. HUCIIOJIb30BaHUS 0OIIIEHUH U
HBIX 327124 HA TNoNydeHue coenuHenuii | Pabomamp ¢ 1abopaTopHbIM HAGIIONCHAS T COTpYIHEECTBE CO
METAJIOB O60pyﬂOBaHI/I€M u
pacro3HaBaHUE U HArPEBaTEIbHBIMU IIpuGopamy | PKCICPHMEHTA

MOJTyYeHUE
COEIMHEHN I

B COOTBETCTBHH C MPABUIIAMH
TEXHUKH 0€30I1aCHOCTH.
Habnrooams cBoiicTBa

CoTpyaHu4aTs B
nporecce yaeOHOTO

CBCPCTHUKAMU U
YUUTEIIAMU
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MCTAJIJIOB. MCTaJVIOB M HX COCAMHCHUI M | B3aMMOJIEHCTBUS PH
(uccneoosanue u f;ﬁflfﬂﬂ’ TpOHCXONAIHE C paborte B rpymmax
pegrexcus) Onucvigams XUMHUYECKUM
SKCHEPUMEHT C  IOMOIIBIO
pycckoro (pOIHOTO) SI3BIKA W
SI3BIKA XUMUH.
Dopmynuposams BEIBOIBI T10
pe3yabpTaTaM MpOBEICHHOTO
AKCIIEPUMEHTA.
36 | O6mas Ob6mas O6vsicHamb 4TO TaKoe B nmasiore ¢ yaurenem q)O%MI/IpyIOT
4eOHO-TI03HaBaTeIb
XapakTepucTuka | XAPAKTEpHCTHKA HeMeTaJjbl, TaJOTeHBHI, BLIPAGOTKA KPHTEPHEB %,11,1171 HETEDEC K
HEMeTajJoB: aJJIOTPOITHBIE 6
HEMETAJJIOB OLICHKHU U HOBOMY Y4COHOMY
MOJIOKEHHUE B BUJIOM3MEHEHHUS. MaTepHany u
(M3y’{€H1/{€ HOB020 HepHOﬂquCKoﬁ Xapa;{mepugogam(, OIIPEAEIEHUE CTEIIEHU | ciocoOaM pelieHust
mamepuana) CHUCTEME XMMHUUYECKHUX |XUMHUUYECKHE dJe- YCIIEIHOCTH HOBOH YacCTHO#

31eMeHTOB [l.
N.Menneneena,
0CO0EHHOCTH
CTPOCHHUS aTOMOB,
3IMEKTPOOTPULIATEITBH
octh (D0) Kak Mepa
«HEMETaJJTHIYHOCTH,
psn 20.
Kpucrannuueckoe
CTpOCHUE
HEMETaJJI0OB — TMPO-
CTBHIX BEIIECTB.
Annorponus.
dusngeckue
CBOMCTBA
HEMETAJJIOB.
OTHOCUTEIBHOCTH
MOHATHH «METaJLI» H
«HEMeTala»

MCHTBI-HEMETAJJIBl U
MPOCTHIC BEMECTBA —
HEMETaJJIbl: CTPOCHUE,
(hu3mgeckue cBOMCTBA
HEMETAJIJIOB, CIIOCOOHOCTD K
ATITOTPOTIHNH.

Packpvieams npuunHbIL
amtotponuu. Hazvieamo
COCJIMHECHHS HEMETAJJIOB 110
dbopmynam u cocmasnsime
(hopMyJIBI IO UX HA3BAHUSAM.
ObvsicHsAmMb 3aBUCUMOCTh
CBOMCTB (MJIH
MmpeacKa3biBaTh CBOMCTBA)
XHUMHYECKUX
3JIECMEHTOB-HEMETAJJIOB OT
MX TOJIOKCHUS B
[lepuoauueckoil cucteme
XUMHYECKHUX 3JIeMeHTOB /I.
H. Menneineena.
Yemanasnusamo
MPUIUHHO-CIIEICTBEHHBIE
CBSI3U MEXIY CTPOCHHEM
aToMa, XUMHUYECKOH CBA3BIO,
TUIIOM KPUCTAIINYECKOMN
pEUIETKU HEMETAJJIOB U UX
COCJIMHEHUH, UX
(bu3uYeCKUMH CBOWCTBAMU.
Jlokasvieams
OTHOCHUTEJIBHOCTh IMOHSATHH
«METaIa» U «KHEeMeTallJI»

BBITIOJTHEHUS CBOEH
paboTHI 1 pabOTHI
BCEX, UCXOJISI U3
MMEIOIINXCS
KpHUTEpHEB,
COBEpIIEHCTBOBAHHE
KPHUTEPUEB OLIEHKH U
UX MCIOJb30BaHUE B
XOJ/i€ OLICHKH

3a1a4M.
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37 |Bonopon.(komou |Ilonoxenne Apaymenmupoeams OCO3HaHHO H DOpMHUPYIOT JTaGoparopusie omnbIThL 20.
HUPOBANHbILL) BodopoAa B 000CHOBAHHOCTH NPOU3BOJIBHO CTPOSIT | koMMYHHKaTHBHBIH | [loydeHne 1 pacno3HaBaHue
Ilepuonuueckoii JIBOHCTBEHHOTO MOMOKECHUA | noyeppre
cUcTeMe XMMHUYECKHX [Bomopoaa B Ilepuonuueckois KOMITOHCHT B BOJlOpoNIa
BBICKA3bIBAHUS B
anemeHToB /I. U. cucreMe. Xapakmepuzoeambo N OOIICHUH U
Menjeneesa. cTpoeHue, GpU3MIeCKUe U ycrHOM . COTPY/IHHUECTBE CO
CTtpoeHue aTomMa u XUMUYECKUEe CBOMCTBA, ¥ IICEMEHHO# (opme.
MOJIEKYJIBI. MOJy4YeHUE U MIPUMCHEHUE | Brigensior u CBEPCTHHKAMU B
Du3NIECKue u Bonopoxa. Hasvisamo OpMyIHpYIOT mporecce
XUMHYCECKHE COCIMHECHHUS BOJOPO/A MO HO3HABATCIBHYIO L1CITh 006pa3oBaTeIbHOI
CBO¥iCcTBa BojOpoOJa, |hopMmynam u cocmasnsme
ero mojayveHue u ($hopMyIIBI IO UX HA3BAHHSIM. ACATCIBHOCTH
MpUMEHEHHE. Yemanasnusame
MPUYUHHO-CIIEJICTBEHHbBIC
CBSI3M MEXAY CTPOCHHEM
aToMa, XUMHUYECKOH CBA3BIO,
TUIIOM KPUCTAJIIUYECKOMI
peueTKu BOAOPOIa, €ro
dbu3uYEeCKUMH U
XUMUYECKMMHU CBOMCTBAMH.
Iposooumyw, nabarodames 1
onucwleams XAMHUYECKH I
IKCMEPUMEHT 10
MOJIy4YEeHHUI0, COOUPAHUIO U
pacrmo3HaBaHUIO BOJOPO/A C
COOMI0OIEHHEM TIPABUI
TEeXHUKH 0€30MaCHOCTH.
Buinonnams pacueTsl 1o
XUMHYECKUM GOopMyliaM H
YpaBHEHHUSM peaKIui,
MPOTEKAKIIUX C yIaCTHEM
BOJIOpOJIa U €r0 COETMHEHU M
38 ](3(’)13 6 Crpoenue MoJieKynHl. |Xapaxmepusosams cocTas, CaMOCTOSTENBHO MMeror nenoctHoe JlabopatopHsie OnbIThL. 21.
H(:,%’) urupoea Egﬁgg gél;::; q)H3fmeCKHe 1 XUMUHCCKUC | hopmynupyroT MMPOBO33pEHHUE, HccnenoBanue noBEpXHOCTHOTO
CBS3b. CBOWCTBA, HAXOXKICHUE B M03HABATENBHYIO LEMb | c00TBeTCTE ”
duznveckue OPHUPOJIE U MIPUMECHEHHE o yromee | HATsDKCHI BOABL. 2.2.
CBOMCTBA BOJEI. Boxbl. Cocmaensamo 1 CTPOAT ACUCTBHA B | coppemennomy PacTBOpeHMe IEpMaHTaHaTa

AHOMAaJIHH CBOHMCTB
BOJIBIL.
I'mapodunsusle
ruapodoOHbIe
BEI[ECTBA.
XuMHU4YecKue
CBOMCTBA BOJBI.
KpyrosopoT BojbI B
npupoe.
Bonoouncrka.
Abspanus BOAbI.

MOJICKYJISIpHBIC YpaBHCHUS
peakIuii, OTpakarIIux
XHMHUYECKUE CBOMCTBA
BOJBI. Ycmanasnusamo
MPUYUHHO-CIICACTBECHHBIC
CBA3HU MEXAY XUMHUYECCKUMU
CBA3AMHU, TUIIOM
KPHUCTAJINYECKON peleTKU
BOJBI, €¢ QU3UIECCKUMU U
XHUMHUYECKUMHU CBOWCTBAMHU.
Boinonnams pacyeTs mo

COOTBETCTBHH C HEH.
CoCTaBJIAIOT IJIaH U

[10CJIEI0OBATENHLHOCTD
TeHCTBHI

YPOBHIO Pa3BUTHSA
HAYKH

KaJIvsl WJIK MEIHOTO KyIopoca B
BOJIE.

23. I'mppararust 06€3B0KEHHOTO
cynsdara memu (I1).

24. U3roroBiieHUE THIICOBOTO
oTIeyaTka.

25. O3HaKOMJICHHE C KOJUICKIUEH
OBITOBBIX (PUIBTPOB.
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BriToBBIC QUIBTPHL.
MuHepanbHbIE BOJBI.

XUMHYECKUM popmynam u
YpPaBHEHHUSIM peaKkLuil,

26. O3HaKOMIJIEHHE C COCTAaBOM
MUHEPaTBHON BOJIBI-

JductunnupoBaHHas NPOTEKAIIIUX C yHACTHUEM
BOJa, €€ MOJYyYEeHUE U | BOJBI
MpUMEHEHHUE.
39 [Tanorensr O6mas gapakmepwoeamb CTPOCHHE, | AHaMM3UPYIOT 00BEKT, | [IposBisioT Hemonctpanun. O6pa3is! ranore-
XapaKTepUCTHUKA H3UYECKHE U XUMHUUCCKUE
KOMOUHUPOBAHH . BBIJIEIISISA HOB — IIPOCTEIX BEILECTB.
( . P rajJoreHOB: CTPOCHHUE |CBOMCTBA, MOJyUYEHHUE U 2 IKOJIOrHICCKOC pv T
blu) aTOMOB; HpOCTLIe HpI/IMeHeHHe TaJIOTEHOB C CyHleCTBeHHLIe nu CO3HaHue B3aI/IMO,HeI/ICTBI/Ie TaJIOT'CHOB C
BCIICCTBA U MCIOJIb30BAHUEM PYCCKOTO HCECYIIESCTBCHHBIC HaTpHUEM, aJIlOMAHHUCM.
OCHOBHbIC (ponHOTO) A3bIKA H A3BIKA MIpU3HAKU. BrrTecHeHme xiopoM OpoMa wmim
COeqUHEHUSI XHUMHH. N ~
raloreHoB, UX Hazvieamp coeIHHEHHS VYcTaHaBIMBAKOT fo/la U3 pacTBOPOB WX CoJel
cBoiicTBa. Kpatkue rajoreHoB mo gpopmyie u MIPUYIHHHO-CIICICTBEHH
CBEJICHHA O XIIOPE, cocmagnsime GOPMYIIBI IO UX bIE CBS3H. YuaTes
o6pome, pTope u Hoxe. | HA3BAHUIO.
[lpuMeHeHHE Yemanasnusamo apryMEHTHpOBATh
raJlIor€HOB U HX NPUYUHHO-CIIEICTBEHHBIE CBOIO TOUKY 3PECHHUS,
COCHAMHCHHH B CBSI3H MEXY CTPOCHHEM CIIOPHTH, OTCTAHBATH
HapOJHOM XO035HCTBE. [aTOMa, XUMHUYECKOU CBSI3BIO,
TUIIOM KPUCTaJJIMYECKOH CBOIO NO3HIHIO
pEIIeTKHU raJoreHoOB, UX HEBPaXXIEOHBIM JJIsI
dusuyeckumu u OIIIIOHEHTOB 00pazoM
XUMHAYECKUMHU CBOMCTBAMH
40 CoennHeHus OcHoBHBIE coeqUHEHHs | Xapaxmepuzoeams COCTaB, YMerT BHIOHpaTh Bocnuranne Hemonctpanuu. O0pasisl
TaJIOT€HOB TaJIOrCHOB: (1)1/1331‘1601(1/16 1 XUMHMECKUE CMBICJIOBBIE €JUHHUIIBI | OTBETCTBEHHOT'O TIpUPOAHBIX COEMHEHUI XJiopa.
raJIOT€HOBOIOPOIBI, CBOWCTBA, MOJyUYeHHUE U 11a6
(komOunuposant | conu rajoreHo- NPUMEHEHHUE COCJUHEHU I TCKCTa U OTHOUICHHUA K abOpaTOPHbIC OTIBITBI.
bill) BOJIOPOJHBIX KHUCIIOT. rajoreHoB ¢ YCTaHABIMBATh HPUPOJIE 27. KauecTBeHHas peakius Ha

HCIIOJIb30BAHUEM PYCCKOTO
(poaHOTO) fA3BIKA U SI3BIKA
XUMHUH.

Hasvieams coenuHenuns
rajJjoreHoB mo gopmyie u
cocmagasams GOPMYIBI IO UX
Ha3BaHUIO.

Yemanasnusamo
MPUYHHHO-CJEICTBEHHBIE
CBSI3M MEXAY XUMHUYECKOM
CBSI3bI0, THIIOM
KPUCTAIINYECKON pelieTKU
COCIUHEHUH raJIoTeHOB, UX
(hU3NIECKUMH U
XHUMHYECKUMH CBOWCTBaAMH.
IIposooumu, nabriodams u
onucvl8ams XUMUYECKUH
HKCIIEPUMEHT IO
pacmo3HaBaHUIO

OTHOILICHUS MEXIY
HHUMHU, 3aMEHSITh
TEPMHHBI
OTIpe/IeTICHUSIMA
WurepecytoTes 9yKuM
MHEHHUEM U
BBICKA3bIBAIOT CBOE.
VYMerT ciymarts u
CIBILIATH JPYT Ipyra

TaJIOTCHUA-UOHBbI
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TraJIOTEHUJ-UOHOB C
COONOeHNEM TIPAaBHII
TEXHUKH 0€30IMaCHOCTH.
Buvinoanams pacdeTsl mo
XHIMHUYEeCKUM (OpMylIaM H
YpaBHEHHUSM peaKkLuid,
MPOTEKAIIHUX C yIacTHEM
COEIMHEHHUH TaJIOTEHOB

41 CoennHeHus HonyquI/Ie FaJ‘IOFPHOB Xapakmepu306amb MOJY4YCHUE |YcTraHaBJIMBAIOT Bocnouranue
rajorcHOB 13 UX COCUHCHIN TaJIOreHOB, ux MIPUYMHHO-CJIEICTBEHH | OTBETCTBEHHOTO
Buonorunueckoe OHOJIOrMYECKOEe 3HaYEeHUE, U
(KOMOUHUPOBAHH | 3aueHHE TATOTEHOB MpUMEHEHHEe COeJUHEHU N BIC CBA3H. OTHOINCHMA K
bill) IIpuMeHeHMe rajloreHoB |TajlloreHOB C Onpenensior TpupoJe
U UX COCIUHEHUN MCTIOJIb30BAHUEM PYCCKOTO | 110 r6r0paTebHOCTD
(poaHOTO) fA3BIKA U SI3BIKA
XHMIM. npOMvemyTqumx
Buinonnams pacueTsl 1o neincu
XUMHYCCKUM pOpMysiaM U C Y4ETOM KOHEYHOTO
ypaBHEHHUSIM peaKkLuid, pesyibTaTta
MPOTEKAIUIUX C yIaCTHEM
COCIMHEHHUH raJlIoreHoB
42 Kucnopon Crpoenue aToma u Xapaxmepuzoeams CTPOEHHE, | YMEIOT ¢ TOMOIIBIO DopMUPYIOT JlabopaTopHBIE OTBITHL 28.
(uzyuenue H06020 aHHOTp9HHH Jue- aJUI0TpOMuIo, (bHS‘quCKHe 1 BOIIPOCOB UHTEpEC K ITonyuenue, cobupanue u
Jopoja; cBOCTBa U XHMHUYECKHUE CBOMCTBA,
Mamepuana) NPUMEHEHHE ero MONTy4eHHE U MPHMEHEHHE 0OBIBaTh KOHKPETHOMY pacro3HaBaHUE KUCIOPOJa
aNIOTPOTHBIX aJIOTPOTTHBIX HENOCTAIOLIYIO XAMHIECKOMY
MoaubUKaIUA. MoauduKanui Kuciopoaa ¢ uHGbOpMALHIO. JeMenTy
HCIIOJIb30BAaHUEM PYCCKOTO
OOMeHHBaIOTCS

(poaHOTO) fA3BIKA U SA3BIKA
XUMHUHU. Ycmanasnuseamo
NPUYUHHO-CIIEJICTBEHHBIE
CBSI3U MEXIY CTPOCHHEM
aToMa, XUMHUUYECKOU CBA3BIO,
TUIIOM KPHUCTAJINYECKOMI
penIeTKu KUCIopoaa, ero
(hU3NIECKUMH U
XUMHYECKUMHU CBOWCTBAMH.
BrimonHITE pacueTs o
XHUMHUYEeCKUM (OpMyliaM |
YpaBHEHHUSIM peaKIluii,
MPOTEKAIOIINUX C yIaCTHEM
kuciopona. [Ipooauts,
HaONOIAaTh U ONKUCEIBATH
XUMHYIECKUH dKCTIEPUMEHT
[0 TTOJTy9EHHI0, COOMpPaHUIO
¥ pacro3HaBaHUIO
KHCJIOpOa ¢ COOMI0AeHuEM
MpaBUI TEXHUKHU
6e3omacHOCTH-

3HAHHUAMH MEXIY
YJIEHAMH TPYIIIIBI IS
OPUHSATHS

3 PEeKTUBHBIX
COBMECTHBIX pEeLICHHI
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43 Cepa, ee Crtpoenue aToma u Xapaxmepuzoeamv CTPOEHHE, | BpIIBUraloT U DopMUpPYIOT JemoHcTpanuu. Bzaumoneiicteue
(usuieckue u | anIOTPONNA CEPHI; ANIOTPOTHIO, GHIHIECKUE U | o66copEBAIOT HHTEpEC K Cephbl C MeTaIaMH, BOJIOPOJIOM H
XAMHUYIECKHUe CBOWCTBA U XHMHUYECKUe CBOMCTBA,

CBOHCTBa NpUMEHEHHUE NoJlyuyeHHe U npuMeHenue | TAHOTE3BL, KOHKPETHOMY KHUCIOPOAOM.
(usyuenue poMONYECKOW Cephl. | Cephl ¢ UCIIOJIb30BaAHUEM PEJIArakoT COCOOB! | xpmmdeckoMy JlaGopaTopHBbI€ OMBITHL. 29.
H06020 PYCCKOTO(POAHOTO) A3BIKA U | yx 1pOBEPKH. JIEMEHTY, IIOUCK T'openue cepsl Ha BO3yXe U B
mMamepuana) A3bIKa XUMHH. Bbiesor 1 N KHCTODOTE

Yemanasnuseame JOIIOJIHUTCIIBbHOU

MNPpUYUHHO-CIICACTBCHHBIC CbOpMyHprIOT I/IH(bOpMaHI/II/I O HEM.

CBSI3U MEXJly CTPOCHUEM npo6iemy.

aToma, XMMHYECKOIi CBA3EIO, AHATH3HPYIOT 0GBEKT,

THIIOM KPHUCTaJJINYECKOM

PELIETKHU CEPBI, €€ BBIICIIIS

bU3UYCCKUMH U CYIICCTBEHHBIC U

XUMHYCCKUMH CBOUCTBAMH. | gecymecTBEHHbIE

Buvinonanams pacdeTs mo

TIPU3HAKA

XHIMHUYEeCKUM pOpMyIIaM H

YpaBHCHHUIM pEaKIHi,

MPOTEKAIIUX C yIacTHEM

cepsl. [Iposooump,

HaOO0amv U ONUCHIBAND

XHUMHUYECKUN IKCIIEPUMEHT

10 TOPEHUIO CePHI Ha

BO3JIyX€ U B KHCIOPOIE C

CcOONMI0IEHNEM TPaBHII

TEXHUKH 0€30MacHOCTH

44 CoenuneHus Oxcunst cepsl (IV) u | Xapaxmepuszoeams cocras, BeIIBHTAIOT U dopMupyIoT

cepsl .

e sunuponan (L) s omienes | BmEens b SIECRIE | ogocnomnar osnons

Hoill) NIPUMEHEHUE INPUMEHEHUE COCJUHEHUI TUIIOTE3BI, JKOJIOTHYECKOTO
Cepbhl C UCIOJIb30BaAHUEM MPEATaraoT Coco0b! | vpmueHus

pycckoro (poaHOro) A3bIKa
U 3bIKa XUMHHU.

Has3zvieams coeJUHEHUS CEPBI
mo GopMyJie U cocmagiamo
hopMyJIBI IO UX HA3BAHUAM.
Cocmagnsms MOJIEKYIISIDHBIE
1 MOHHBIC YPaBHECHHUS
peakuui,
XapaKTePU3yIOIIUX
XMMHUYECKHE CBOMCTBA
COEIMHEHUU CEpBHI.
Onucvieamo
OKHCJIEHHUA-BOC-
CTaHOBJICHHUS, onpeodensamo
OKHCJIHUTEID 31
BOCCTAaHOBHUTEID 71
cocmaesnams 3IIEKTPOHHBIH
OajaHC.

Yemanasausamo

MPOIECCH

UX TMPOBEPKU.
Brinensitor u
(bopMyIHPYIOT
npoOnemy.
AHaTU3UPYIOT OOBEKT,
BBIJICTISIS
CYILIECTBEHHBIE U
HECYIIECTBCHHEIE
MIPHU3HAKA
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MPUYINHHO-CIECTBEHHBIC
CBSI3M MEXJIY XUMHUICCKOH
CBSI3BI0, THIIOM
KPUCTAIINYECKON peleTKU
COEUHEHUH CEpBl, UX
hu3uIeCKUMH U
XHMHYECKUMH CBOMCTBAMU

45 |Cepnas Cepnas xucnoTa kak | XapakTepusoBaTb COCTaB, BrinBuraroT u DopMUPYIOT Jlabopatopusie ombIThL. 30.
Kucaora - Kak | 3JICKTpOTHT (usirieckye 1 XUMHIECKHE 060CHOBBIBAIOT OCHOBBI CBoiicTsa pa36aBieHHOI cepHOit
3IEKTPOJHT (KO CBOMCTBA CEPHON KHCIOTHI KaKk
MOUHUP OBAHHbBL 3JIEKTPOJIUTA C UCIIOIB30- TUIOTESBI, 3KOJIOTUYECKOTO KHCJIOTBI
i) BaHHEM PYCCKOTO (POJHOTO) MPEATaraioT Coco0b! | MpmeHus

S3bIKa U A3bIKA XHUMHH. WX TIPOBEPKIL.
CocCTaBIsATh MOJIEKYJISIPHBIE U

MOHHBIC YPABHEHNs peaKiuii, | BPUICTSIOT 1
XapaKTepU3yIOIINX bopMyIHpYOT
XUMHYECKHE CBOHCTBA npoGIeMy.
COCIMHEHUH cephl U A 5
XUMHUYECKHE CBOMCTBA cepHoi | AHATUIUPYIOT OOBEKT,
KUCIOTH. [IpoBOMTS, BBIJICTISIS
HA0JII0J1aTh U OIACHIBATH CyIIECTBEHHBIE 1
XUMHYECKHUI IKCIIEPUMEHT,

XapaKTepu3y oLl HECYIICCTBEHHBIE
XMMUYECKHEe CBONCTBA CEPHOW | IPU3HAKH
KHCJIOTBI KaK 3JIEKTPOJIUTA, C

COOI0ICHNEM TIPaBIIT TEXHUKH

6e30MacHOCTH.

46 Conu cepHoﬁ CepHaﬂ KHuciaoTa u ee |OmnuceiBaTh 00JacTH Breigsuraror u (DOpMI/IpyIOT I[eMOHCTpaL[I/II/I. O6pag]_u,]

KHCJIOTBI COJIM, UX IPUMEHEHHUE | IPUMEHEHHUS CEPHOM M
. 00OCHOBBIBAIOT qYBCTBO T' TH 3a | IPUPOJIHBIX COEJIMHEHUI Cephl.
(kombuHnuposan |B HApOJTHOM KHCIIOTHI U €€ COJIEH B YBCTBO IOPAOCTH 3 | IPHPOTL Hv P
Hbl1L) XO035HCTBE. HapoJHOM XO03siicTBe. TUIIOTE3BI, poccuiickyio Hayky | OOpa3ubl BaXHEHIINX JUIst
PacnosnaBarthb MPEeAIaraioT crocoOb! HapOJIHOTO XO03sicTBa CyIb(aToB.
cynspar-uonsl Habmoneunne | HPOBEpKH.
M ONHMCAaHHUE XUMHUUYECKOTO
AKCIEPHUMEHTA MO Briztensior n
pacrno3HaBaHUIO (bopMyIHPYIOT
cynbpdhaT-nOHOB npodemy.
AHaTU3UPYIOT OOBEKT,
BBIJICTISIS
CYIIECTBEHHbIE U
HECYIIECTBEHHBIE
MPU3HAKK

47 |Cepnas Cepnas xucnora kak | XapakTepu30BaTh CBOMCTBA Boccranasnusaror DOopMHPYIOT HeMoHcTpanun. Bzaumoneiicteue
KHCIIOTa KaK OKHMCIIUTEIb. KOHIEHTPUPOBAHHOM CEPHOH | e nvierhyto 4yBCTBO TOPJIOCTH 34 | KOHLEHTPHPOBAHHOM CepHOI
OKHCJIHUTEIb. KHCJIOTBI KaK OKHCIIMTEIS C

CUTYaIIHIO, KHUCIIOTHI ¢ Menbto. OOyTiinBanne
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(kombuHuposau
HbLL)

HCIIOJIb30BAaHUEM PYCCKOTO
(poxmHOTO) SI3BIKA U S3BIKA
xumui. COCTaBISITh YpaBHEHHUS
OKHCIHTEIBHO-BOCCTAHOBHUTEIH
HBIX PeakIuii METOIOM
AJIEKTPOHHOTO OajaHca.
Hab6nronates 1 OnuchIBaTh
XUMHYECKHI SKCTIEPUMEHT

OMKCAHHYIO B 3a]1a4e,
MyTeM
nepehopMyITHPOBAHHUS
, YIPOIIICHHOTO
nepeckasza TeKCTa, ¢
BBIICJICHUEM TOJIBKO
CYILIECTBEHHOU 11
pellieHus 3a1a9u

POCCHUICKYIO HAyKY

KOHLCHTPUPOBAHHOM CEPHOU

KHUCJIOTOM OpPraHn4CeCKUux

coenmHeHNH. PazbaBnenne cepHOn

KHCJIOTBI

nHdopmanuu
48 |llonyuyeHue u [IpousBoacTBO BHoCAT KOppEKTUBEI U DopmupyroT
NIPUMEHEHHE CEPHOH KHUCIIOTHI U €€ 6
I JIOTIOJHEHHUS B CIIOCO0 | 4yBCTBO FOPAOCTH 3a
CepHOI IpHMCHEHHE. Onucmfamb HPOU3BOJCTBO CBomX TeHCTEM B Y y P
KHCIOTHI(KOMO CEpHON KHCIOTHI. i POCCHICKYIO HAYKY
UHUPOBAHHbLIL) Buinoanams pacdeTsl mo CIIydae PacxXoKICHHS
XUMHIECKHM QOPMYIaM H | ¢ yranoH0M peatbHOro
YPaBHEHHUSIM peaKkLui, HCTBIS 1 €r0
NPOTEKAIOIHUX C y4acTHEM |
CEepHOU KUCIIOTHI. NPOayKTa
49 | Azot uero CrpoeHue aToma U XapakTepu3oBaTbh CTPOCHUE CocramstoT nenoe u3 | QopMupyOT
) y
COEIMHEHUS MOJIEKYJIBI a30Ta; (usnuecKkre 1 XUMHYECKUE yacTed, UHTEPEC K
(yceoenue CBOMCTBa a30Ta Kak CBOMCTBA, MOJIYYEHHUE U CaMOCTOATCIIbHO KOHKPETHOMY
HABbIKO6 U MIPOCTOTO BEUIECTBA IIPUMEHEHHE a30Ta ¢ AocTpanBad, XUMHAYECKOMY
ymenruii) HCTIOJIb30BAHUEM PYCCKOTO BOCIOMHASA JJIEMEHTY
(POIHOTO) A3BIKA U A3bIKA HENO0CTAIOMINEC
KOMIIOHEHTHI.

XHUMMUH.

HaseiBath coerrHeHHS a30Ta
o (hopMyJie U COCTaBISATh
(hopMyJIBI IO X Ha3BAHUSM.

YcranaBnuBath
MIPUYUHHO-CJIEICTBEHHBIE
CBSI3U MEXKJy CTPOEHHEM aTomMa
Y MOJIEKYJIBI, BUIOM
XUMUYECKON CBS3H, TUTIOM
KPUCTAJIINYECKON PEIIETKH
a3oTa M ero (GU3NYEeCKUMH U
XUMHYECKIMH CBOWCTBAMH.

CnuyaroT cocob u
pe3yJbTaT CBOMX
JIEUCTBHH C 3aJJaHHBIM
STAJIOHOM,
00OHapyXUBArOT
OTITAYHS OT HETO.

45



BeImonHATE pacyeTs! IO
XUMHUYECKHM (GOopMyIaM 1
YpaBHEHMSIM peakiuii,
MPOTEKAIOLIUX C y4aCTHEM
azoTa

50

AMMUaK.
(uzyuenue
H0B020
mMamepuana)

AMMUaK, cTpoeHue,
CBOMCTBA.

XapakTepHu30BaTh COCTaB,
CTPOCHHUE MOJICKYJIBI,
(usnyeckre 1 XUMHYECKUE
CBOWCTBAa aMMHaKa ¢
HCTIOJIb30BAaHUEM PYCCKOTO
(pomHOTO) S3BIKA U S3BIKA
XUMHWH. 3aICHIBATD
MOJICKYJISIPHBIC U HOHHEIC
YpaBHEHHS PEaKINH,
XapaKTepU3YIOIINX
XUMUYECKHE CBOMCTBA
amMmuaka. CocTaBiATh
YpaBHEHUSI
OKHCITUTEIbHO-BOCCTAHOBHUTEIIb
HBIX PEaKIUH ¢ y4acTUEM
aMMHaKa ¢ TIOMOIIIBIO
3JIEKTPOHHOTO OayaHca.
YcranaBnuBaTh
MIPUIHHHO-CJIC/ICTBEHHBIC
CBSI3U MEKAY BHIOM
XUMHYECKOH CBSI3U, THTIOM
KPUCTAJUTIYECKON PEIIeTKH
aMMHuaKa v ero GU3M4ecKuMH U
XUMUAYECKUMHU CBOHCTBAMH.
[TpoBoauTh, HAOMIOIATH U
OTMHKCHIBATH XUMHUYCCKHUI
9KCIIEPUMEHT C COOTIOACHHEM
MPaBUJI TEXHUKH
Oe3omacHOCTH. BBITOTHATH
pacueThl M0 XUMHYECKIM
(hopMynaM U ypaBHESHUSIM
peaKImid, MPOTEKAIOIINX C
y4acTHeM aMMHaKa

[IpumeHsitoT MeTOABI
nH(pOPMALMOHHOTO
MIOUCKA,

B TOM YHCIIE C
MOMOIIBIO
KOMITBIOTEPHBIX
cpenctB. OCO3HAHHO U
MPOU3BOJILHO CTPOST
peueBsle
BBICKa3bIBaHUS B
YCTHOW ¥ IUCbMEHHOMN

dbopme

DOpMUPYIOT OCHOBBI
3KOJIOTUYECKOTO
MBIIUICHUS U IPaBHII
HIOBEJICHUS B
Ype3BBIYAHHBIX
CHUTYaIIAX

JlabopaTopubie ombITHL. 31.
N3yueHne cBOWCTB aMMuUaKa.

51

AMMHaK.
(KOMOUHUPOBAH
Hblll)

[Tonyuyenue u
MpUMEHEHHE
aMMHaKa.

XapakTepu3oBaTh MOJyYEHUE U
MPUMEHEHNE aMMHUaKa C
HCTIONIB30BaHUEM PYCCKOTO
(pomHOTO) S3bIKA U SI3BIKA
XUMHH.

BrImoaHATE pacdeTs! mo

IIpuMensIOT METOBI
HHPOPMALTMOHHOTO
MIOUCKA,

B TOM YHCJIE C
MOMOIIBIO

DopMUPYIOT
HHTEpEC K
KOHKPETHOMY
XUMHYECKOMY
BEIIECTBY, TIONCK
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XUMHUYECKHM (OpMyIIaM 1
YPaBHEHUSIM peaKkLui,
MPOTEKAIOLUX C y4aCTHEM
aMMHaKa

KOMITBIOTEPHBIX
cpenctB. OCO3HaHHO U
TIPOM3BOJILHO CTPOST
peueBble
BBICKA3bIBAaHUS B
YCTHOH

U IUCEMEHHOH hopme

JIOTIOJIHUTEIIbHOMN
HH(POPMALIUU O HEM

52

Conn aMMOHHS
(KombOuHUpOBaAHH
blll)

Coyin aMMOHHUS, UX
CBOMCTBA K
MpUMEHCHHE.

Has3zvieams conu aMMOHHS 110
dbopMmynam u cocmasname
GOopMyIIBI IO UX HA3BAHUSIM.
3anucvieamv MONEKYISIPHBIE
1 MOHHBIC YPABHCHUS
peakuui,
XapaKTepU3yoIux
XHMHUYECKUEe CBOMCTBA
coJIed aMMOHHUS.
Yemanagnueamo
MPUYNHHO-CIICICTBEHHBIE
CBSI3H MEXAY BUIOM
XHUMHUYECKOH CBSI3U, TUIIOM
KPUCTANINYECKON pELIETKH
cojielt aMMOHUS U UX
buzndeckuMu u
XUMUAYECKUMU CBOWCTBAMH.
IIposooums, nabrwoams u
onucvleams XUMUYECKUN
SKCTEPUMEHT I10
pacmo3HaBaHUIO HOHOB
aMMOHHS C COONIOIeHUEM
MPaBHJI TEXHUKHU
Oe3omacHOCTH. Buinoanamo
pacyeTsl 0 XUMHUYECKUM
dhopmynaM U ypaBHCHHIM
peakuui, IpoTeKamIux ¢
ydJyacTueM aMMHaKa

YcTaHaBIuBaOT
MPUYHNHHO-CIIEICTBEHH
bic cBs3u. Co3garor
CTPYKTYpY
B3aMMOCBSI3eH
CMBICJIOBBIX CAUHHIL
TEeKCTa

DopMUpyIOT
UHTEPEC K
KOHKPETHOMY
KJIaCCy XMMHUYECKUX
BEMIECTB.

JlabopaTopHsie ONBITHL 32.
PacniozHaBaHue cosueil aMMOHUS

53

Okcuipl a30Ta.
(KomMOUHUPOBAHH
bill)

Oxcuet azota (1) u
(V).

XapakTepu3oBaTh COCTaB,
(u3nyeckre 1 XUMHYECKHE
CBONCTBA, NMOJIy4EHHUE U
MPUMEHEHHE OKCHIIOB a30Ta C
UCIIOJIb30BAaHUEM PYCCKOTO
(pomHOTO) S3bIKA U SI3BIKA
XUMHH.

CocTaBisiTh MOJIEKYJISIPHBIE 1

Hcnonp3yror nouck
HE00X0TUMOMH
nHbOPMALIAN IS
BBIMOJIHEHHSI YUCOHBIX
3aJJaHuH C
HCII0JIb30BaAHUEM
y4eOHOM TUTepaTyphl
Kontpoaupyror

DopMUPYIOT
HHTEpEC K
KOHKPETHOMY
XUMHUYECKOMY
BEIIECTBY, TIOUCK
JIOTIOJIHUTEIbHON
nH(OPMAIIUN O HEM
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VMOHHBIE YpaBHEHUsI peaKlni,
XapaKTepPU3yIOIIHNX
XAMHYECKHE CBOMCTBA OKCHIOB
azoTa. Yemanasnusamo
MPUYUHHO-CJICICTBEHHBIE
CBSA3M MEXIY BUIOM
XAMAYECKOH CBSI3H, TUIIOM
KPUCTATMYECKON PEeLIETKU
OKCHJOB a30Ta U UX
(hU3MIECKIMHU 1 XUMUICCKAMHU
CBOMCTBaMH.

JieiicTBue mapTHEpa

OKHCITUTEJIS, C TIOMOIIIBIO
9JIEKTPOHHOTO OayaHca.
[IpoBoauTh, HAOIIOAATE U

COBMECTHOI

nH}pOpMaNUH 0 HEM

54 [ A3otHas xucnoTa | A30THas KHCIIOTa Kak XapakTepus3oBaTh COCTAB, Paznmuarot ciocob u | opMupyroT Jemonctpanuu. O6pa3isl
KaK 3JIEKTPOJIUT, | IJIEKTPOIIHT, €€ (u3HUecKre U XUMHIECKHE pe3ynbTat AeHCTBUSL | MHTEpeC K B)KHEHIIIMX JI1 HAPOIHOTO
ee MPUMCHEHNE | CBOMNCTBA M CBOMCTBA KaK JIEKTPOJIHTA, Brnaneror o0mmm KOHKpPETHOMY XO03s1icTBa HUTPATOB.
(kombuHuposann | IpUMEHEHHE. MIPUMEHEHHE a30THON KUCIOTHI | IPHEMOM PEIICHUS XUMHYECKOMY JlabopaTtopHsie onbITHL 33.
bill) C UCTIOJIB30BaHUEM PYCCKOTO 3amaq BEIIECTBY, TIOUCK CpoiicTBa pa30aBIeHHON a30THOU

(poaHOTO) SI3BIKA U SI3BIKA JloroBapuBatoTcs o JOTIOJTHUTEIbHON KHCJIOTHI
XUMUH. COBMECTHOU UH(POPMAIIUU O HEM
3anuceIBaTh MOJICKYJIAPHBIC 1 JACATCIBbHOCTH,

WOHHBIE YPaBHEHHMS peakunii, | IPUXOIAT K 00ImeMy

XapaKTepU3yIOIINX PELICHUIO

XMMHUUYECKHE CBOMCTBA a30THOM

KHCJIOTHI KaK 3JIEKTPOJIUTA.

ITpoBoanTh, HAOMIONATE U

ONMCBHIBATh XUMHYECKUH

9KCIEPUMEHT,

XapaKTepU3yIoIui cBOHCTBA

A30THO KHUCJIOTHI KaK

JJIEKTPOJINTA, C COOTIOICHIEM

MPaBHJI TEXHUKH 0€3011acCHOCTH

55 | AsoTHas KHcloTa | XMMHYECKHE CBOMCTBA | XapaKTepu30BaTh a30THYIO Paznuuaior criocodb u | DopMupyIOT JemoHcTpanuu. Bzaumoneiictsue
KaK OKUCITUTENb |A30THOM KHCIIOTHI KHCJIOTY KaK OKHCIIUTENb. pe3yJbTAT HeiicTBUS | MHTepeC K KOHIICHTPHPOBAHHOIH a30THOI
(xombunuposanu | KaKk OKUCITHTE]IS. CocCTaBIATh ypaBHEHHS
blﬁ) OKHUCJIUTEIbHO-BOCCTAHOBUTEIID BHa}Ie}OT 06HII/IM KOHKPETHOMY KHUCJIOTHI C MCIBIO.

HBIX peakKiuii, xa- IIPUEMOM PELIEHUS XUMHUYECKOMY JlabopaTopHsie ONBITHL 34.
PAKTCPUSYIOLIMX XUMIHCCKHC | 55 1ay BELIECTBY, TIOUCK BsaumoneiictBue
CBOMCTBA a30THOM KHCIIOTHI KaK

JloroBapuatorcs o JIOTIOJIHUTENLHON KOHIICHTPUPOBAHHOM a30THOM

KHUCJIOTBI C MCABIO
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OITMCHIBATh XUMHYECKHUI
AKCIEPUMEHT, XapaKTepH-
3YIOLLUN CBOMCTBA a30THOM
KHCJIOTHI KaK OKMCIIMTES, C
COOIOICHIEM TIPABIIT TEXHUKHI
0€e301acHOCTH

JIeATEIbHOCTH,
MPUXOJAT K 001IeMy
PEIICHHIO

56 Ilonmyuenue ITonyuyenue a3oTHOM Xapaxmepuzoeamo conmn BHOCAT KOPPEKTUBEL B | DOPMUPYIOT
a30THOM kucyotsl. Hutpatsr u A30THOM KHCJIOTBI, HX JOTIONHEHUS. B CII0CO6 | 0CHOBBI
KUCIIOTBI HUTPHTHI, IpoOJIeMa UX | IPUMEHEHHE U 3HaYCHHUE. . -
(kombunuposann | CONEPIKAHUS B 3HaTh CIIOCOOBI OTYUSHHUS CBOMX ICMCTBUU B SKOJIOTHYECKOTr0
blll) CEJIbCKOXO3IHMCTBEHHON |a30THOM KUCJIOTHI clly4yae PacXOXICHUS | MpIiuieHUs
TPOJLyKIMH. A30THBIC C 9TAJIOHOM PEaLHOTO
ya00peHusl. .
JIEUCTBHS U €T0
MPOIyKTa
57 |®Pocdop. CtpoeHue aToMa u Xapaxmepuzoeame cTpoenue, |[ImaHupyOT CBOH DopMHPYIOT Jemonctpammu. O6pa3usl
(usyuenue aJIIOTpOIIHA hoc- aJ1JI0TpOIHIO, q’“fﬂquKHe 1 | neficTBUA B CBSI3M C UHTEPEC K HOPUPOJHBIX COETMHEHHI
H0B020 ¢dopa, cBolicTBa XUMHUYECKHE CBOMCTBA, HOCTABCHHOMN COHKDETHOM (ochopa
Mmamepuana) 0elIoro u KpacHOro  |MONydeHHE U NpUMEHEHHE p y pa.
docdopa, ux ¢docdopa ¢ ucnoap3oBanueM |331a9CH H YCTIOBUAMHU | XHMHYECKOMY
NpUMEHEHHE. pPYCCKOTO (POJHOTO) A3BIKA |ee pelieHus JIIEMEHTY
U S3bIKa XUMUH. CTaBsT u
(GOpMYyIHPYIOT e 1
po6JIeMbI ypoKa
AneKBaTHO
UCTIONB3YIOT peUeBbIe
cpeacTBa At
3¢ HEeKTUBHOTO
peuieHust
KOMMYHUKaTHBHBIX
3a1a4
58 | Coenunenus OcHoBHBIE coeuHeHNS: | CaMOCTOSATENFHO ONMCHIBATh [TmanupyroT cBOM DopMUPYIOT Hemonctpammu. O6pa3usl
¢docdopa. oxcnp ¢ocdopa (V) u | cBolicta okcuna dochopa (V) | neicTBHS B CBS3H C OCHOBBI BaXXHEHIINX JUI HAPOJHOTO
[onsiTre o opTodochopHast KaK KHUCJIOTHOTO OKCHA U MIOCTaBJIEHHOM 9KOJIOTHYECKOTO xo3stiicTBa hocdaTos.
dhochopHbIX KHUCIoTa, hocdaTsl. cBoiicTBa opTodhochopHOi 3a/1a4eil M YCIOBUAMU | MpIIUICHUS JlaGopatopHbie ONBITHL. 35.
YAOOpEHUAX dochopubie KHCITOTEHI. ee peleHus PacnioznaBanue gocdaron
(komMOUHUpOBanH | ynOOpEHUsL. Wnntoctpuposats 311 cBoiicTBa | CTaBAT U
bill) YpaBHEHUSMU (bopMyIHPYIOT eI U

COOTBETCTBYIOLIUX PEAKIUH.
[IpoBomuTh, HAOMIONATH U
ONKCHIBATH XUMUYECKUN

poOJIEMBI YpoKa
AJleKBaTHO
HCIOJIB3YIOT PEeUEBbIe
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IKCIICPUMEHT C CO OJr0IeHHEM

cpencrtsa A

MIpaBWJI TEXHUKH 3¢ GEKTHBHOTO

6e3omacHocTu. Pacro3HaBath | peieHus

(docdar-nonsI KOMMYHHUKaTHBHBIX
3amau

59 | Yraepon Ctpoenue aToMa n Xapaxmepuszoeams cTpoeHue, |Pazmuyaror criocodb u | DopMupyIOT Jemonctpannu. Ilornomenne
(usyuenue nosozo | &IOTPOIHS Y€~ AIIOTPOTINIO, PUIMUECKUE H | pesyiyrar feficTBUA | HHTEpEC K yIJIeM PacTBOPEHHBIX BEILECTB

) pola, cBOWCTBA €ro XHMHYECKUE CBOUCTBA, BaeIoT OGN COHKDETHOM T ra305. BoceTAHOBNCHIE MEi
Mamepuana MoauduKkanuii ¥ ux MOJIy4eHHEe U MPUMCHEHHE ACIOT OOIIL OHKPETHOMY 30B. BOCCTAHOBJICHHC ME/l
NIpUMEHEHUE. aMop(I)Horo yriepoga u ero IMPpUEMOM PCIICHUA XUMHUYECKOMY 13 €€ OKCHJa yrJjieM.
COpPTOB C HCIIOJIB30BAHUEM |3a1ad JJIEMEHTY JlabopaTopHbIe ONBITEL 36.
pycckoro (pOaHOTO) A3BIKA | JioropapuBatoTes 0 TopeHue yris B KMCIOPOJE
U SI3bIKA XUMUH. N
Cpaenusams CTpOCHUE U coBMecTHON
cBOlicTBa anMasa u rpaduTta. | ACATEILHOCTH 0]
Onucwisamo PYKOBOJICTBOM
OKHCJTHTEIBHO-BOC- yaurens
CTaHOBUTEJIbHBIE CBOHCTBA
yraepoaa. IIposodume,
HaAOA0ams U ONUCLIBAMb
XUMHYECKUN IKCIIEPUMEHT C
COOMI0OIEHUEM TIPABHIT
TeXHUKH 0€30TMacCHOCTH

60 [Oxcunbr Oxcusl yriepoaa XapaxTepu30BaTh COCTAB, Hcnonp3yror mouck DopMUPYIOT yMEHUE
yriaepoja (1) u (IV), ux (bmfmecme 1 XUMHYECKHE HEO0OX0IUMOi UCIIOJIb30BaTh
(omb cBoO¥icTBa U CBOWCTBA, MOJTyYCHHUE U o 5

K?M UHUDOSAHH | 1y i\ eHe e, MpUMEHEHHE OKCHJIOB HHPOPMALIUH IS 3HAHUS B OBITY
blil) YIIIEpO/a C UCHIOIb30BAHHEM BEITTOJTHEHUS YICOHBIX
pycckoro (poaHOTO) S3BIKA U 3aaHul C
A3BIKA XUMUHU. Y CTAHABIMBATE | promroe nonn o
MPUYIHHHO-CJIC/ICTBCHHBIC 610ii
CBSI3M MEKITY BUIAMH y4eOHOI TuTepaTypsl
XUMHYECKHX CBSI3CH, THIIAMHU
KPUCTAJLUTUYECKUX PEIICTOK
OKCHJIOB yTJepoa, ux huzmue-
CKUMH 1 XUMHUYECKUMHU
CBOMCTBaMU, a TAKKE
MIPUMEHEHUEM.

61 [ Oxcumpr Oxcuasl yraepozaa XapakTepu30BaTh COCTaB, Hcnonb3ytoT mouck ®dopmupytot ymenue | JlaboparopHbie OMBITHL. 37.
yriaepoaa (IT) n (IV), nx q’mfmecm’le H XUMUMCCKUE | yooGxonumoit HCIIOJb30BaTh [Monyuenue, coGUpaHue 1
(xomb ¢BOMCTBA CBOHCTRA, MOIYHCIHIC 1 nHbOPMALIAN AJIs 3HAHUS B OBIT, acIO3HaBaHUE YTJIEKHUCIIOTO ra3a

?M UHUDOBAHH - npHMeHeHHe 0KCHIO0B pManuu U1 y p yriI JI
blu) yriaepoza c BBITIOJTHCHUS y‘{C6HBIX

HCTOJB30BAaHUEM PYCCKOTO
(poaHOTO) sA3BIKA U SA3BIKA

3aJaHuH C
HCITOJb30BaHUEM
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XUMUHU. YCTaHABIUBATD
NPUYUHHO-CJICICTBEHHEIC
CBSI3U MEXJAY BHJIAMU
XUMUYECKHX CBsI3eH,
THIIAMH KPUCTAJTMYECKUX
peleToK OKCUI0B Yriepoaa,
uX QU3UYECKUMH U
XUMHUYECKHUMHU CBOHUCTBAMH,
a TaK)Ke IPUMEHEHHEM.
Cobmronats mpaBuiia
TEXHUKH 0€30MacHOCTH HpH
UCII0JIb30BAHUU MEYHOTO
OTOILICHHS.

OkasbIBaTh IEPBYIO MOMOIIb
IIPU OTPABIICHUU yrapHBIM
rasom.

IIpoBoauTh, HAOTIONATH U
OINMCBHIBATh XUMHUYECKUH
9KCIIEPUMEHT ¢ cobatoae-
HUEM NpaBUJl TCXHUKHU

y4eOHOI TuTepaTypsl
Kontpoaupyror
JIEHCTBUE TIApTHEPA

6ezomacHOCTH
62 |YrombHas VrosbHas KUCioTa. XapakTepu30BaTh COCTaB, Paznnuatot ciocodb u | @opmupyrot ymenus | Jemoncrpanuu. O6pasiisl
KHUCJIOTA U €€ Conu yronbnoi usmuueckne u XuMHyeCKHe pE3YNIbTAT IEUCTBHA | HCIIOJIB30BATD OPUPOJHBIX COETMHEHUMH
COJTU(KOMOUHUPO KACIOTEL. KalbIUT, CBOMCTEA, HOIyHCHHC 1 Bmaneror o0mmm 6 riepona. O0pasipl BayKHENIITNX
¢ PO | cona, moTam, ux IpUMEHEHNE YTOIbHOM A 1 SHAHHA B OBITY YHIepoaa. LI0pasiibl B
6aHHbIl) 3HAYEHHE B IPUPOJE | KHCIOTHI H ee CouIeii MPUEMOM PELICHHs JUIsl HAPOJIHOTO X035HCTBA
U B )KU3HU YejoBeKa. |(kapOOHATOB U 3amaq kap6onatoB. JlabopaTtopHbie
THIPOKApOOHATOB) C JloroBapuBarorcs o onbIThl. 38. Tlonmyuenue yroapHOI
HCIIOIIb30BAHHICM PyCCKOTO COBMECTHOMU KHCJIOTBI U U3Y4EHHE €€ CBOMCTB.
(poaHOTO) SI3bIKA U SI3BIKA
XUMIH JIeSITEIIbHOCTH,
HPUXOIAT K 00LIeMy
PELICHUIO
63 | YromabHas VYronpHas kucinota u | UnmwoctpupoBaTth Paznmuyaror cioco6 n | @opmupyror ymenus | Jlaboparopusie onsIThl. 39.
KHCJIOTA U €€ cc commn 3aBUCHUMOCTDE CBOUCTB COJICH | hesynpTaT NeCTBUA | MCIIOJIB30BATD INepexon KapOOHATOB B
COJIU(KOMOUHUPO KectxocTe BoAb! YIOLHOM KHCIOTBL OT X Brnaneror obmmm 6 ruapokap6oHatsl. 40. Pasnoxenue
N PO | cioco6sr ee cocTasa A i SHaHWS B OBITY AApOKap i
6aHHbIlL) yCTpaHeHHs. OG6BACHATD, UTO TAKOE NPHEMOM PEIICHUS ruapokapboHaTa HaTpusl

JKECTKOCTH BOJIBI.
PaznuuaTth BpeMEHHYIO U
MOCTOSIHHYIO KECTKOCTh
BOJIBI.

[Mpenmarats cmocoOwI
YCTPAaHEHHUS KECTKOCTH
BOJIBI.

ITpoBoauTh, HabNOAATE U

3a1a4
JloroBapuBarorcs o
COBMECTHOM
JIESITeIbHOCTH,
MIPUXOJAT K 001IeMy
PEIICHHIO
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ONKMCHIBATH XUMHYECKHUHU
SKCIIEPUMEHT ¢ COOII0e-
HHUEM TIPaBUI TEXHUKHI
0€30I1aCHOCTH.
Pacno3naBatsh
KapOOHAT-HOHBI.
BBIONTHATE pacueThl Mo
XUMHUYCCKUM POpMyliaM U
YpPaBHCHHUIM PCaKIIHUH,
MPOTEKAKIIUX C yIaCTUEM
COCIMHEHUN yriepoaa

64

Kpemunii
(u3yueHnue Ho8020
mMamepuana)

CtpoeHue aToMa
KpEeMHUS; KPUCTAI-
JIMYECKUM KPEMHUH,
€ro CBOMCTBA U
NpUMEHEHNE

Xapaxmepuzosamsv cTpoeHUE
aTOMOB U KPHUCTAJJIOB,
(¢u3nUecKre U XUMUYECKHE
CBOWCTBA, MOJYyYECHUE U
NpUMEeHEeHUEe KPEMHHUS C
HCIIOJIb30BAHUEM PYCCKOTO
(poaHOTO) fA3BIKA U SA3BIKA
XUMUHU. Yemanasnusams
NPUYUHHO-CIIEICTBEHHBIE
CBSI3U MEXIY CTPOCHHEM
aToMa, BUJIOM XHUMHUYECKOMU
CBSI3HM, THIIOM KPHCTAal-
JTHYECKON pelIeTKH
KPEMHUS, eT0 GU3NIESCKIUMH
A XUMHYECKHUMH
CBOHWCTBaMHU. Bwinoanusame
pacyeTsl M0 XUMHUYECKUM
dhopmynaM U ypaBHCHHIM
peakIuii, MPOTEKAIIUX C
y4acTHEM KPEMHHS U eT0
COeIUHEHUN

Bribupator Hanbomee
s dekTuBHbIC
CHOCOOBI PELICHUs
3a/1a4, KOHTPOJIUPYIOT
U OLICHUBAIOT MPOIIECC
U pe3yibTatr
JeATEeIbHOCTH

DopMUpPYIOT
UHTEpEC K
KOHKPETHOMY
XHMHYECKOMY
3JIEMEHTY

65

CoenuHeHus
KPEeMHUS (KOMOUH
UposanHwlil)

Oxcupg xkpemuus (1V),
€ro IpHUpPOJIHBIE
Pa3HOBHIAHOCTH.
Cunukarel. 3HaYeHHE
COCJMHEHUH KPEMHUS
B )KMBOH U HEXXHBOM
npupoe.

Xapaxmepusosams cocTas,
¢u3nueckre U XUMUIECKUeE
CBOWCTBa, NMOJyYCHHUE U
NpUMEHEHHE COCIMHEHUH
KPEeMHHUSI C KCIIOJIb30BaAHUEM
pycckoro (poaHOTO) SI3bIKa
u a3bika xuMuu. Cpasnueams
JIMOKCHU/JIBI yTiiepoia u
KpeMHHUs.

Onucvisams BaXXHeNINE
THITBl TPUPOJTHBIX
COCJIMHEHUH KPEeMHHUS KakK
OCHOBHOTO 3JIEMEHTa
nutocdepsl. Pacnosunasamo
CHJINKAT-HOHBI

Bribuparor Hanbosee
3¢ deKTHBHEIE
CHOCOOBI PEIIeHUs
3a/1a4, KOHTPOJIUPYIOT
M OIIGHHBAIOT MPOIIECC
U pe3ynbTaT
JeATEeIbHOCTH
JloroBapuBaroTcs 0
pacnpeneneHuu
GbyHKIMH 1 posieii B
COBMECTHOH
JeATEeIbHOCTH

DopMUPYIOT
HHTEpeca K
KOHKPETHOMY
XAMHUYIECKOMY
3JIEMEHTY, IOUCK
JOMOJIHUTEIbHOU
HHPOPMALHH O
HEM.

Hemonctpammu. O0pa3iubl
HIPUPOJHBIX COEIUHEHUN
KpeMHusi. JlabopaTopHbBIE OIBITHI.
41. IlonyueHne KpeMHUEBOU
KHUCJIOTHI U U3YUYEHHE €€ CBOMCTB
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Buinoanams pacueTsl mo
XUMHYECKUM popMynaMm u
YpaBHEHHSIM peaknuii,
HPOTEKAIIIUX C ydacTHEM
KPEeMHUS U €ro COeAUHEHU N

66 |CunmkatHas [Toustue o Xapaxmepuzoeams OCHOBHbBIE | Pasmuyarot crocod u DopMUPYIOT JemoncTpanuu. OOpasis! cTeKa,
npoMbliIeHHocT | CHIMKATHOH [IPOU3BOACTBA CHINKATHON | hesyyprar AefiCTBASA | 4yBCTBO rOPAOCTH 3 | KEPAMHKH, LIEMEHTA
. MPOMBIIIIJIEHHOCTH. MPOMBIIIJICHHOCTH. BraCIoT OGLLIM .

CTeky0, LIEMEHT, Packpvisams 3HaYEHUE ACHOT 001 POCCHHCKYIO HAYKY
(kombuHUpoBaHH | kepamuKa. CUJIMKATHBIX MaT€pHuajoB B | IPUEMOM PCIHICHUs
bidl) HayKe, dHEpTeTHKE, 3amaq
MEIUIUHE U APYTHX JloroBapuBalorcsi o
00J1acTAX )KU3HU 00IIeCTBa .
COBMECTHOH
JIESTEIILHOCTH 10T
PYKOBOJACTBOM
YUUTENS

67 |[OO6oOmenue mo | Ypok-ynpakxHeHHE C 3HaTh TEOPETHUUECKUI Koppexmuposamo IIpo6ooums ONEHKY
Teme HCIIOJIb30BAHHCM Marepuai, H3ydeHHBIH Ha CBOH 3HAHHUS B COOT- | 6 CTREHHBIX 10-
«HeMmeTanasl» |caMOCTOSITENBHOMN NPEIBIAYIHNX 3aHATHIX. BETCTBHH C I
(komnaexcuoe |pabOTHI O BHI- YMeTh NIPUMEHSTh MJIAHUPYEMBIM CTHIKCHHN B
npumeHerue IIOJTHEHHIO MIOJy4YEHHBIE 3HAHUA U pE3YIBTATOM. YCBOCHHUHU TEMBL.
3HAHU, MPOBEPOYHBIX TECTOB, | yMEHHS Honyuams
yMmeHult, 3aJaHul U XUMHYECKYIO
HABLIKOB) yIOpaKHEHUH HHPOPMAIHIO U3

pas3au4dHbIX
UCTOYHHUKOB.
Ilpeocmasaamos
HHPOPMAIHIO TI0
teme «Hemeranmasr»
B BUJie TaOIHII,
CXEeM, OIIOPHOTO
KOHCIIEKTa, B TOM
qHUCIIe C
NpUMEHEHHEM
cpencts UKT

68 |O6oO6meHune 0 | YpoK-ynpaKHEHHE C 3HaTh TEOPETHUECKUM Koppexmuposampw IIposooums oNICHKY

TeMe
«Hemerannbn»
(KomniexkcHoe
npumMeHeHue
3HAHU,
YMeHUll,
HABLIKOG)

HCIIOJIb30BaHUEM
CaMOCTOSITEJIbHOMI
paboOTHI 1O BHI-
[OJIHEHUIO
MPOBEPOYHBIX TECTOB,
3aJaHui U
yHOpakKHEeHUU

Marepuai, U3y4YeHHBbIN Ha
NpEeAbIAYIIUX 3aHITUAX.
YMeTb NpUMEHSATH
IIOJIyYEHHBIE 3HAHUA U
YMEHHUS

CBOM 3HAHHS B COOT-
BETCTBUH C
MJIAHUPYEMBIM
pe3yIbTaTOM.
Honyuams
XUMHYECKYIO
nHpopmanuo u3
pasauYHbIX
HUCTOYHHUKOB.

COOCTBEHHBIX JI0-
CTYDKEHUH B
YCBOCHHH TEMEI.
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Ilpeocmasaamo
HHPOPMAIHIO TI0
teme «Hemeranabi»
B BHJ€E TaOIHUIl,
CXEeM, OTIOPHOTO
KOHCIIEKTa, B TOM
quclie ¢
NpUMEHEHHEM
cpencts UKT

69 [OGoOmenue mo | Ypok-ynpaxHeHHE C 3HaTh TEOpPETUUECKUH Koppexmuposamuv IIposodums OLEHKY
Teme HCIIOJIb30BAHHCM Marepuai, H3ydeHHBIH Ha CBOH 3HAHHUS B COOT- | 6 CTREHHBIX 10-
«HeMmeTanasl» |caMOCTOSTENBHOMN HNPEIBIAYINX 3aHATHSIX. BETCTBHH C .
(komnaexcnoe |pabOTHI MO BHI- YMeTh NPpUMEHSATh MJIaHUPYEMBIM CTIKCHII B
npumenenue IIOJIHEHUIO IOJIyYEHHbIEC 3HAHUS U pe3yabTaToMm. YCBOCHHUHU TEMBL.
SHAHULL, MIPOBEPOYHBIX TECTOB, | YMEHUSA THonyuams
yMeHult, 3aJaHul U XUMHYECKYIO
HABLIKOG) yIpaKHEHU U HHPOPMAIHIO U3

Pa3IUYHBIX
HCTOYHHUKOB
dlpeocmasnsamo
HHPOPMAIHIO TI0
teme «Hemeranmasr»
B BHUJie TaOIHII,
CXEeM, OTIOPHOTO
KOHCIIEKTa, B TOM
qucie ¢
NpUMEHEHHEM
cpeacts UKT

70 |KonTtpoapHas [IpoBepka 3HaHuUM, 3HaTh TEOPETUUECKUI OcyIecTBISIOT AHanu3upyoT
paborta Ne 3 YMEHUH U HaBBIKOB MaTtepual, U3y4yeHHbI Ha MOILIArOBBI U pe3ynbTaThl
«Hemetamisny 00yJaromuxcs Mo TeMe | IPEAbIYIINX 3aHATHAX. HUTOTOBBIA KOHTPOJIb | KOHTPOJIBHOU
(KoHmpos, «Hemerasibi» YMeTb NpUMEHATh 10 pe3yJIbTaTy. paboThI 1
oyenKa u MOJyYeHHBIE 3HaHUS U yMeHus. | CTposT peueBoe BBICTPaMBAaIOT IIyTU
KOppeKyusl BBICKa3bIBaHHE B JOCTIDKEHUS
3HAHUL) MUCBMEHHOH opMe.  |KeTaeMoro ypoBHS

[TpoBoasT pedrekcuto | ycrnemHocTH
COOCTBEHHBIX

JIOCTUKEHUH B

MTO3HAHUH TEMBI

«Hemerambr»y

71 |IIpakrhueckas Pemenue OKCIepUMEHTAIIBHO Compyonuyams B Pa3Burue
pabota Ne 4 AKCIIEPUMEHTAITBHBIX uccnedogams CBOMCTBA nporecce yaeOHOTO KOMMYHHUKATUBHOTO

Pemenne skcre-

3aJa4 I10 TCMC

HCMCTAJJIOB U UX COCHHHCHHﬁ.

B3aHMO,Z[€I>iCTBHH npu

KOMIIOHCHTA B

54




puMenrtaneHbIX | «[loarpymnma Pewams sxcriepuMeHTaNbHBIE | paboTe B rpymnmnax. OOILEeHNH 1
3aJa4 1o TeMe KHCJIOpOa» 3agaun o teme «Iloarpynma | Berieuraror u COTPYJHUYECTBE CO
«[loarpymma kuciopoaay. Obpawamscs ¢ 000CHOBBIBAIOT CBEPCTHUKAMH 1
KHCJIOPOAa» J1ab0paTopHBIM 060pyI0- THIIOTE3bI, YUUTEIISIMH
(uccredosanue u BaHHMEM U HarpeBaTeJIbHBIMU NpeAIaraoT crnocoOs!
pedrexcus) prOOpPaMH B COOTBETCTBHHU C | KX TIPOBEPKH.
MIPaBAIAMHU TEXHUKH YcTaHaBIMBAIOT
6e3omacHocTH. NPUYUHHO-CIICICTBEHH
Habniooamyw 3a cBoiictBaMu bIe
CepHI, e¢ COCTMHCHUH U cBs3u. Co3maroT
SIBJICHUSIMHU, IPOUCXOJISIIIUMH C | CTPYKTYPY
HUMU. B3aUMOCBA3€H
Onucvlgams XUMHYICCKHN CMBICIIOBBIX
9KCIIEPUMEHT C TIOMOIIBIO eanHUI] TekcTa CTaBAT
pycckoro (poJHOro) sI3bIKa U y4ueOHyI0 3a7auy Ha
SI3BIKA XUMUH. OCHOBE COOTHECEHUS
Dopmynuposams BEIBOABI IO | TOTO, 9TO yXKe
pe3yJbTaTtaM NpoBEJIEHHOTO W3BECTHO M YCBOGHO, U
IKCIIEPUMEHTA. TOTO, YTO €llIe He
n3BecTHO. OLEHUBAIOT
JIOCTUTHYThIC
pe3yabpTathl. BHOCAT
KOPPEKTHBEI H
JIOTIOJTHCHHS B
COCTaBJICHHBIE TUIAHBI
72 |IIpaktnueckas |Pemenune OKCIEpUMEHTANILHO Compyonuyams B Pa3Burie
pa6ota Ne 5 9KCTIEPUMEHTAIIbHBIX uccredogams CBOMCTBA . | mponecce yuebHoro KOMMYHHKATHBHOTO
Pelutennie okcre- | a0 TEME HEMETAJLIOB H 1X COCAMMCHHIH. B3aUMO/ICHCTBUS TP | KOMIIOHEHTa B
«[Toarpymns a3ora u Pewams sxcniepuMeHTaNbHbIE
PMMEHTANBHBIX | yriepoia 3anauu 1o Teme «[loarpymma paboTe B Tpymmax. o0IIeHNY 1
3aj1a4 10 TeMe asota». Obpawamocs ¢ Beigsuraror u COTPYJHUYECTBE CO
«IloArpymist n1abopaTopHbIM 060py10- 000CHOBEIBAIOT CBEPCTHHMKAMH U
BaHHEM U HarpeBaTelbHbIMU
asora u mpubOpaMu B COOTBETCTBHUH C THIIOTE3BI, YUYUATENAMU
yriepona» [PaBUIIAMH TEXHUKH TPEIIATAIOT CIIOCOOBI
(uccredosanue u 0e30MacHOCTH. UX TIPOBEPKH.
peuexcus) Habnrrwooams 3a cBoiicTBamMu V CTAHABIHBAIOT

COEIUMHEHNH a30Ta 1
SIBIIGHUSIMU, TIPOUCXOASILUMU C
HuMU. Onucoléamo
XUMUYECKHUI SKCIIEPUMEHT C

MIPUYMHHO-CJICACTBEHH
BIE
cBsasu. Co3garor
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MTOMOIIIBIO PYCCKOTO (POIHOTO)
S3BIKA U SI3bIKA XUMHH.
Dopmynuposams BBIBOIBL 110
pe3ysbTaTtaM NpOBEJIEHHOTO
IKCIIEPUMEHTA.

CTPYKTYpPY
B3auMOCBSI3eH

CMBICJIOBBIX
enuHull Tekcra CTaBAaT
y4eOHy!o 3a1a1y Ha
OCHOBE COOTHECEHUS
TOTO, UTO YXK€
U3BECTHO U YCBOCHO, U
TOT0, YTO €LIE HE
n3BecTHO. OLIEHUBAIOT
JOCTUTHYTBIC
pe3yabpTathl. BHOCAT
KOPPEKTUBBI U
JIOTIOJTHEHMSI B
COCTAaBJICHHBIC ITJIaHbI

73

[IpakTnueckas
pabota Ne 6
«lonyuenue,
cobupanue u
pacro3HaBaHue
ra3oB
(uccnedosanue u
pedrexcus)

[Monyuenwue, cooupanue
U pacro3HaBaHKe ra30B

IHonyuams, cobupams 1
pAcno3Haéams BOAOPOI,
KHCIIOPOJI, aMMHaK U
YIJIEKHUCIIBIN Tas3.

Obpawamwcs ¢ 1adOpaTOPHBIM
000pyIOBaHUEM U
HarpeBareIbHbIMHU NpUOOpamMu
B COOTBETCTBHH C IIPaBUIIAMHU
TEXHUKH 0€30T1aCHOCTH.
Habnooams u onuceieams
XUMUYECKHUM 3KCIIEPUMEHT C
MOMOIIBIO PYCCKOTO (POIHOTO)
S3bIKa U A3bIKa XHUMHH.
Dopmynuposams BbIBOJIBI 10
pe3yJbTaTaM NpOBEJIEHHOTO
JKCIIEPUMEHTA.

Compyonuuams B
mporiecce y4eOHOTO
B3aUMOJEHCTBUS IpU
pabote B Tpynmax.
Breigsuraror u
000CHOBBIBAIOT
THIIOTE3BI,
MpeUIaratoT CIIOCOOBI
UX TIPOBEPKU.
YcTanaBIuBamOT
MPUYMHHO-CJICICTBEHH
pie cBs3u. Co3marT
CTPYKTYpY
B3aMMOCBSI3€Ei
CMBICITOBBIX

€IIMHMII TEKCTA.
CraBaT yueOHyI0
3a/1a4y Ha OCHOBE
COOTHECEHHSI TOT0, UTO
YK€ U3BECTHO U
YCBOCHO, B TOTO, YTO
ele He U3BECTHO.
OrieHUBaOT

PazButue
KOMMYHHUKaTUBHOTO
KOMITOHEHTA B
O0IIEeHNH 1
COTPYJIHUYECTBE CO
CBEpPCTHUKAMH U
YUIUTETSIMHU
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JIOCTUTHYTHIE
pe3ynbTathl. BHOCAT
KOPPEKTHUBEI H
JIOTIOJTHEHHUS B
COCTaBJICHHBIC MJIAHbI

74 YrneBonopoibl Heopranuueckue u Xapaxmepuzosamo Bri6upator ®opMHUpOBATH JemoHcTpanuu. Monenu Mosexyi
(usyuenue nosozo | OPraHHICCKHCE BE- OCOOEHHOCTH COCTaBa 1 3HAKOBO-CHMBOIIMYECK | yueGHO-TIO3HABATENb | METAaHA, ITaHA, TIPOMAHA.
1IeCTBA. CBOWCTB OPraHUYECKUX We cpencTBa s .
Mmamepuana) Vrieponopoasl. MeTaH, |coequHEHHI. HBIM HHTEPEC K
3TaH, IPOMaH Kak Pasnuuams npeaenbHble 1 HOCTPOCHHUA MOICIH. | yopomy yueGHOMY
npeaesabHbIE yrie- HETpe/e/bHbIC YITICBOIOPO/bI. | BRIPAKAIOT CTPYKTYpPY MaTeprany u
Bozpopoasl. ['openne Haszvigamo n 3anucvieamo 3aJa4u pa3HbIMU
croco0am penreHus
YTieBo4OpoOa0B. Q)OpMYJILI (MOJ'IeI(yn?[pHLIC u CpelcTBaMU. YMerT . .
Peakuus CTPYKTYpPHEIC) BKHEHIITHX 3aMEHSTh TEPMHHbI HOBOU 9aCTHOU
JETUAPUPOBAHUSI. ngﬁé[;gainze%in OTIpeIeNeHIIMH 3a/1a4yu.
y AOpOAOB. VY CTAHARIMBAIOT OuennBaTth cOOCTBE
IPUYUHHO-CIIEICTBEHH | HHYIO y4eOHYI0
bI€ CBA3U JeSITeIbHOCTh: CBOU
JOCTHKEHHUS,
CaMOCTOSTENIBHOCTb,
UHHUILINATHBY,
OTBETCTBEHHOCT,
MIPUYMHEI HEY a4
75 | YrieBomoponbl(k | DTHIICH U alleTHIIEH Kak | Xapaxkmepusosamo Beipensitor ®DopMupoBath Jemoncrpanuu. Monenu MoieKyJ
ojw6uHupogaHHbl HenpeaeIbHbIC 0COOEHHOCTH COCTaBa U " OCO3HAKT TO, UTO ytle6H0-H03HaBaTeJ'IL OTUJICHA U alICTUJICHA.
i) (HEHACHIILCHHEBIE) CBOMCTB OPraHUYECKUX yIKE YCBOEHO M 9TO HBIi HHTEpEC K BsauMonelicTBue 3TUNEHA C
YIIEBOIOPOJIBL. COEIUHEHUI. ellle MOIeKHUT HOBOMY y4e6HOMY OpOMHOI1 BOJIOH M pacTBOPOM

I'openue yraesonopo-
noB. KauecTBennsle
peakuuu Ha He-
peaeabHbIE
COEIUHEHUS.

Pasnuuams nipenensubie 1

HEOPEACIbHBIC YITICBOAOPOABI.

Hasvieams v 3anucvieams
(hopMyIIBl (MOJIEKYIISIPHBIE U
CTPYKTYpPHBIE) BaXKHEHIITNX
IIpecTaBUTENEH
YIJIEBOJIOPO/IOB.
IIpeonazams SKCIIEPUMEHT IO
pAacIro3HaBaHUIO COEUHEHUIN
HEeTIPeeTIbHOTO CTPOCHUSL.
Habnoodams 3a X010M
XMUMHYECKOT'0 IKCIIEPUMEHTA,
ONnUCHIBAMb €ro U J1eNIaTh

YCBOCHHIO, OCO3HAIOT
Ka4eCcTBO U YPOBEHBb
YCBOEHHUSI 3HAHHM.
ClMyaroT CBO# crmocoo
JIEHCTBUS C ITAJIOHOM .
AJleKBaTHO
HCTIOJNIB3YIOT PEeUEBhIe
cpenacTBa JJis
JIUCKYCCUH U
apryMeHTaluu
COOCTBEHHOM
TTO3UIIMH.

MaTepuany u
crioco0am penreHus
HOBOM YaCTHOM
3a1a4u.

OrneHuBaTh COOCTBE
HHYIO Y4eOHYIO
JEATENBHOCTD: CBOU
JOCTHKEHHS,
CaMOCTOSATEILHOCTD,
HHUIMATHUBY,
OTBETCTBEHHOCTD,

IepMaHraHaTa Kajaus
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BBIBOJIBI HA OCHOBE
HaOmroieHuit. Quxcuposamso
Ppe3yJbTaThl SKCIICPUMEHTA C
MTOMOIIBIO PYCCKOTO (POIHOTO)
A3bIKa, & TAKXKE C TIOMOILBIO
XUMHYECKIX POpPMYIT U

HHTepecyroTcs 4y kUM
MHEHHUEM H
BBICKA3bIBAIOT CBOE

NPpUYNHBI HEYy1a4

YpaBHEHUU
76 | Kucnopoaconep- | OTUIOBBIH CIIUPT, €10 Xapaxmepuzoéamsp CIMPTHI KaK | BeiGuparor ®DopMHpOBaTH Hemoncrpanuu. KauectBeHHas
Karue HOTyICHHE, KHCIIOPOACOCPKAIINC 3HaKOBO-CHMBOJIMYECK | yueGHO-II03HABATENb | PEAKIUS HA MHOTOATOMHBbIE
« MIpUMEHECHHE 1 OpTaHUYECKHE COCTNHEHHUS. He cpeCTBa s N «
OpraHn4eckue ¢usnonormIecKoe Knaccuguyuposame ciup Tl HOCTPOCHHS MOEIH HBIM HHTEpEC CIIHPTHI
COCIMHCHUSA JeiicTBUE. 10 aTOMHOCTH. B p " |HOBOMY y4eOHOMY
(usyuenue nosozo | TpeXaToMHbIN CIIUPT Haszvieamy nipencraBureneit BIPAXKAIOT CTPYKTYPY MaTepuay u
- 37144 Pa3HBEIMU
Mamepuana) TIIUTICPUH. OJTHO- ¥ TPEXaTOMHBIX CIIHPTOB p CrI0C06aM peleHHs
KauectBenHast peakuust | u 3anucvigams ux GOPMYIIBL CpeacTBaMu. YMEIOT N .
Ha MHOTOaTOMHBIE 3aMEHATH TEPMUHBI HOBOM 4acTHOU
CITUPTHIL. olpe/ieeHUAMHU 3a1a4M.
VY CTaHABJIMBAIOT OuenuBaTh coOCTBE
IPUYUHHO-CIIEICTBEHH | HHYIO y4eOHYI0
BI€ CBSI3U JESITENBLHOCTD: CBOU
JIOCTHIKCHUS,
CaMOCTOSITENHLHOCTD,
UHUIIUATHBY,
OTBETCTBEHHOCTD,
OPUYHMHBI HEY a4
77 Kucnoponconep- | YkcycHasl, creapunoBas | Xapaxmepuzoeams KACIOTHI Brigensror ®opMupoBaTh Jemonctpanuu. O6mune
JKalue H OJICHHOBAS KUCJIOTBI | KAK KUCIOPOACOACPIKAIIIE U OCO3HAIOT TO, YTO y4e0HO-[I03HABATENb | XMMUYECKHE CBOMCTBA KUCIIOT Ha
— MPEICTaBUTEIN OpPTaHUYECKHE COCTUHCHHUS. JKE VCBOGHO H UTO N .
OpraHUYeCKHe KTacca KapGOHOBBIX Hasvisamp npeacTaBuTeneii YXKE y HBIN HHTEPEC K MPUMEPE YKCYCHON KHCIIOTHL.
COCTIMHEHUS kuciot. JKupbl. MbUta. | mpeneibHbIX U Henpeaenbpix | €€ MOMIEKUT HOBOMY y4eOHOMY
(KomMOUHUPOBAHH KapOOHOBBIX KMCJIOT YCBOCHHIO, OCO3HAIOT | Marepuany u
) 3anucvieams UX HOPMYIIBL. KauecTBO H YPOBEHb | crioco6am perenus

Xapaxmepu3o6amy KUpPbI KaK
CIIO’KHBIE Y(PHPHI, a MBIJIA —
KaK COJI KapOOHOBBIX KHUCIIOT

YCBOEHHUS 3HAHUM.
ClnyaroT CBO#M crmocoo
JIEHCTBUS C ITAJIOHOM .
AJleKBaTHO
HCIIOJIB3YIOT PEUEBhIC
CpencTBa aiis
JTIUCKYCCUH U
apryMeHTaluu

HOBOM YaCTHOM
3a/1a4u.

OueHnBaTh COOCTBE
HHYIO Y4eOHYIO
JIESTENILHOCTD: CBOU
JIOCTHIKEHUS,
CaMOCTOSITEIEHOCTD,
HHUIMATHUBY,
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cOOCTBEHHOU
MO3UIIHU.
WHTepecyroTcs 4y Kum
MHEHHUEM H
BBICKa3bIBAIOT CBOE

OTBCTCTBCHHOCTD,
NPpUYUHBI HEY a4

78 | AzoTcozepikamy | AMHHOTpYTIIA. Xapaxmepuzoeamb aMuHbI KaK | BeIOHparoT DopMHPOBATH

€ opranuyeckue | AMUHOKHUCIOTBHI. coJiep Kallue aMUHOTPYIIITY 3HAKOBO-CHMBOJIMMECK | yueGHO-I03HABATEND

COEIMHEHUS AMUHOYKCYyCHas OpraHu4ecKue N

(u3)fluenue H06020 KI/ICHOTZ Y cgenHHeHm 1e CPEACTBA UL HBIM HHTEPEC K

: : IMOCTPOEHMS MOJIEIIH.

Mamepuana) Xapaxkmepuzosamo Bir 5 KAOT CTOVKT HOBOMY y4eOHOMY
aAMHHOKHCJIOTBI KaK p PYKTYPY MaTepuany u
opraHuyeckue aMpoTepHbIE 3aja4u pasHEIMH c10co6aM peleHns
COEIMHEHHS, CIIOCOOHBIE K CPEJICTBAMU. YMEIOT . .

HOBOM 4acTHOM
peaKysaM ITOJIMKOHACHCAITUH. 3aMCHATb TCPMUHBL

ONpeeNeHUIMU 3a/iaqH.

VY CTaHABJIMBAIOT OuenuBaTh coOCTBE

MPUYMHHO-CJIICACTBEHH | HHYIO Y‘Ie6HyIO

BI€ CBSI3U JIeSITEIbHOCTE. CBOU
JIOCTHIKEHUS,
CaMOCTOSITEILHOCTD,
UHUIIUATHBY,
OTBETCTBEHHOCTD,
MIPUYHHEI HEYy a4

79 |Asorconmepxamu |benku (mpoTeunsl), ux | OMMCHIBATE TPU CTPYKTYPHI BriOuparor @®opMHUPOBATH JIaGopaTOpHBIE OIBITHL 42.
€ opraHmyeckue | QyHKIHUU B )KUBBIX 0eIKOB 1 MX OHOJIOTHIECKYIO 3HAKOBO-CHMBOJIMHMECK | yueGHo-n03HaBaTEb | KauecTBEHHbBIE PeakIiuH Ha GesIKu

COEIMHEHUS OpraHm3Max. 0JIb. N

A p b ne CpeicTBa Uil HBIM HHTEpEC K

(m3ydyeHme KauectBennrie peakiyu | Pacro3snaBats Oenku ¢

N TIOCTPOEHHUS MOJIENH. | yoBoM e6HOM
HOBOT'O Ha OeJIKH. MTOMOIIBIO IIBETHBIX PEaKITHiA BAIDaKAIOT CTOVKT yyd y
MaTepHania) p PYKTYPY | varepuany u

3aJla4u pa3HbIMU
cpelncTBaMu. YMET
3aMEHSTb TEPMHUHbI
ONpeesICHUsIMU
YcTaHaBIUBaIOT
MIPUYMUHHO-CJIEICTBEHH
BIE CBSI3H

crioco0am penreHus
HOBOI YaCTHOH
3a1a4u.

OrneHnBaTh COOCTBE
HHYIO Y4eOHYIO
JIESTENILHOCTD: CBOU
JIOCTUKECHUS,
CaMOCTOSTEIILHOCTD,
WHUI[UATHUBY,
OTBETCTBEHHOCTb,
MPUYKHBI HEY1aY
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80

Ilepuoguueckuii
3aKOH H
Ilepuonuueckas
cucremMa

. 1.
Mengeneesa B
CBETEe TEOPUH
CTPOCHHUS aToMa
(0obobwenue u
cucmemamusayu
5 3HAHULL)

Ileproanueckuit
3aKOH U
Ilepuoauueckas
CHCTEMa XUMHUYCCKUX
anemeHToB /1. 1.
Menneneesa.
DU3NYECKUIN CMBICT
MIOPSIKOBOTO HOMEPA
3JIEMEHTa, HOMEPOB
nepuoa U rpymimsl.
3aKOHOMEpHOCTU
H3MCHCHHUS CBOMCTB
3JIEMEHTOB U UX
COCIUHEHUI B
MepHoIax U rpyImnmax B
CBETE MPEACTaBICHUN O
CTPOCHUU aTOMOB
3JIEMEHTOB. 3HAUCHHE
MEPUOJUYECKOTO
3aKOHa.

3HATH/TIOHUMATh:

—  XuMuueckue ROHAMUsL:
XMMHUYECKHH 3JIEMEHT, aTOM;
OCHOBHBIC 3aKOHbBI XUMUH:
Ilepuoauueckuii 3aK0H.

YMmers:

— HA3b16aMb:
XUMHYECKHE IEMEHTHI 110 UX
CHUMBOJIaM;
00bACHAMD:
(hu3MUECKHIt CMBICII aTOMHOTO
(TIopsiIKOBOTO) HOMEpa
XMMHYECKOTO JIEMEHTa,
HOMEPOB TPYIITEI U IEPUOAA, K
KOTOPBIM 3JIEMEHT
MPUHAJICKUT B
HEPUOIUYECKON CUCTEME
JI.1.MeHneneena;
3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB 3JIEMEHTOB B Ipezeax
MaJIbIX IEPHUOJ0B T'TaBHBIX
MOArPYIIIL.

[IpencraBnsaTe
HHPOPMALINH 110 TeMe
«Ilepuonnueckuit
3aKOH U
[Tepuoanueckas
cuctema [[. U.
MeHnneneeBa B cBeTe
TEOPUU CTPOECHUS
aToMa»

B BUZE TaOJIHII, CXeM,
OTIOPHOTO KOHCIIEKTA,
B TOM YHUCIJIE C

MNPUMCEHCHUCM CPEIACTB

HKT.

DopMUpPYIOT
yOeXKIEHHOCTD B
BO3MOKHOCTH
TO3HAHUS IPUPO/IBI,
B HEOOXOIUMOCTH
pa3yMHOTO
HCIIOIb30BaHUS
JIOCTHKECHUM HayKU
M TEXHOJIOTHH s
NaabHEUIIEero
pa3BUTHA
YeJI0BEYECKOTO
oO1ecTna.
IIposBisaroT
YBa)XKEHHE K TBOPIIAM
HAyKH, OTHOIICHUE K
XUMUH KaK dJIEMEHTY
00111eUeI0BEYECKOM
KYJBTYPHI,
DopMUpPYIOT
MOTHBAIIHIO
o0Opa3zoBaTeTpHON
JIEATEeILHOCTH Ha
OCHOBE JINYHOCTHO
OpPUEHTUPOBAHHOTO
TOIX0/1a;
IICHHOCTHBIE
OTHOIICHHUS APYT K
IPYTY, YIUTEIIO,
ABTOpaM OTKPBITHH U
Hn300peTeHNH,
pe3ysbTaTam
o0OyueHHS;
HPaBCTBEHHO-ITHYEC
KO€ OLICHUBAHHUE
yCBauBaeMoOro
coJiep>KaHus
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81 |Ilepmoanueckuii |Ilepuoanueckuii 3HaTH/IOHUMATB: IIpencraBusath DopMUpPYIOT
3aKOH U 3aKOH U T XUMUHECKUE NOHAMUA. | yydhopMaluio 1o TeMe | yOeKIEHHOCTh B
I n XUMHYECKHH 3JIEMEHT, aTOM; n .
epUOINIECKast eproANIecKast OCHOBHBIC 3AKOHBI XMMIH: «Ilepnogmyaecknit BO3MOXKHOCTH
cucreMa CHCTEMa XMMHYECKHX | [TepHOIMYCCKUil 3aKOH. 3aKOH U TIO3HAHMS TIPUPOIBI,
J. W. snemeHToB 1. U. YMerTs: [Tepuoanueckas B HEOOXOIUMOCTH
Menpeneesa 8 | MeHzeneesa. — Hasbieamb. cucrema 1. Y. Pa3yMHOro
T XMMUECKHE SIEMEHTBI 0 HX |\
CBETE TEOPHUHU €CTUPOBAHHE CHMBOMAM; CHJICJICEBA B CBETE | NCTIOIB30BAHMA
CTPOCHHMS aToMa —  06BACHAMD: TEOPHH CTPOCHUS JOCTHYKEHUH HayKH
(0b606wenue u (hm3MUECKHU CMBICI aTOMHOTO | aToMay Y TEXHOJOTUN IS
cucmemamuzayu (mopsirKoBOro) HOMEpa B BHZE TAOJIHUIL, CXeM, | JaJbHEHIIIero
N XMMHUYECKOTO JIEMEHTa,
5 3HAHULL) HOMEPOB FPYIIITBI H nieproa, Kk | COPHOTO KOHCIIEKTA, | pasBUTHS
KOTOPBIM JIEMEHT B TOM 4HUCJIE C YCJIOBECUYCCKOI'0
NPUHAICKUT B MIPUMEHEHHEM CPENCTB | oOmiecTna.
MEPUOANICCKON CUCTEME UKT HpOﬂBJ’Iﬂ}OT
JI.1.MeHneneena;
3aKOHOMEPHOCTH M3MEHEHHUSI YBaxCHHUC K TBOpLAM
CBOWCTB 3JIEMEHTOB B Ipeaeaax HayKH, OTHOIICHHEC K
MaJIbIX NIEPHUOA0B I'NTaBHBIX XHMMHH KaK JIECMCHTY
TOArpym. 0011IeYeI0BEYECKOit
KYJbTYPBI;
DopMUpPYIOT
MOTHBAIHIO
o0Opa3oBaTenbHOM
JIeATeIbHOCTH Ha
OCHOBE JINYHOCTHO
OPHEHTHPOBAHHOT'O
TIOJIX0/13;
LIEHHOCTHBIE
OTHOIIICHHS APYT K
IPYTY, YYUTEIIO,
aBTOpaM OTKPHITUH 1
N300peTeHNH,
pe3yabpTaTam
o0OyueHHS;
HPaBCTBEHHO-3THYEC
KO€ OlIeHHBaHHE
yCBaMBaEMOI0
COZIepIKaHUs
82 |Bugmsl Buabl xummueckux 3HaATH/TIOHUMATh: IIpeocmaensame GopmupyroT
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XHUMHYCCKHUX
CBSI3¢H 1 THIIBI
KPUCTAILTUYECKH
X peUIeTOK.
B3aumocss3b
CTPOEHUS U
CBOMCTB BEILIECTB
(0bobwenue u
cucmemamusayu
5 3HaHUL)

CBSI3€i U THIIBI
KPUCTaJUTHIECKUX

pewerok. BzanMocss3pb

CTPOEHUS U CBOMCTB
BEILECTB

—  XuMuuecKue noHAmusL:
aTOM, MOJIEKYJIA, UOH,
XMMUYECKas CBA3b.
YMmers:
—  Xapakmepuzoeamb:
CBA3b MEXKIY COCTABOM,
CTPOEHHEM U CBOMCTBAMH BeE-
LIECTB;
— onpeoenams.
BUJl XUMUYECKOU CBSI3U U THUI
KpUCTAITMYECKON PELIETKHU B
COEIMHEHUSX. Buinoansams
TECTOBBIE 3aJJaHUs 110 TEME

nHdopmanuio o Teme
«Buapl XUMUYECKHX
CBA3€H U TUIIBI
KPHUCTAJUTHYECKHUX
pEeLIeTOK.
BsaumocBs3p
CTPOEHUS U CBOWCTB
BEILIECTB)» B BUJC
TabJIUIl, CXEM,
OTIOPHOTO KOHCIIEKTA,
B TOM YHCIIE C
MPUMEHEHHUEM CPEJICTB
HKT.

yOeKIICHHOCTD B
BO3MOKHOCTH
TTO3HAHUS TIPUPOJIBL,
B HCOOXOIUMOCTH
Pa3yMHOTO
HCTIOJIb30BaHUS
JOCTHKEHUI HayKH
Y TEXHOJIOTHI JIIs
naabHEHUIIero
pa3BUTHA
YeJIOBEYECKOTO
oOrrecTra.
[IposBnstoT
yBa)kKeHHE K TBOPIAM
HAYKH{, OTHOIIICHUE K
XFMHHU KaK 3JIEMEHTY
o0rmIeyenoBeyecKoi
KYJIBTYPBI;
DopMUpPYIOT
MOTHBAITUIO
o0Opa3oBaTenbHOM
JEeSITeIbHOCTH Ha
OCHOBE JJHYHOCTHO
OpPUCHTHUPOBAHHOTO
MOJIX0/1a;
LIEHHOCTHEIC
OTHOIICHHS APYT K
IPYTY, YYUTEIIO,
aBTOpPaM OTKPBITHH U
U300peTeHUI,
pe3ysbTaTtam
o0yueHus;
HPaBCTBEHHO-3THYEC
KOE OI[CHUBaHUE
yCBaMBaeMOro
COJICPKAHUS

83

Kiaccudpukanus
XUMHUYECKHX pe-
aKIui 1Mo

Knaccugpukanus
XUMUYECKUX PEaKIHi
10 Pa3IUIHBIM

3HAaTh THIB U IPH3HAKT
XUMHUYECKUX PEaKIIHil.
YMeTh XapakTepu3oBaTh

Ilpeocmaensimo
nHdopmanuio 1o Teme

DopMUPYIOT
yOeKIICHHOCTD B
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pa3IHYHBIM
MpU3HAKAM.
(0bobWenue u
cucmemamuzayu
A 3HANHULL)

MIpU3HaKaM (JUCIIO U
COCTaB PEearupyrommx u
00Opa3yronxcs
BEIL[ECTB; HAMYUE
TpaHUIEI pa3zaena das;
TeroBo 3 dexT; n3-
MEHEHHE CTeTeHeH
OKHCIJICHHS aTOMOB;
UCIIONIb30BaHHE
KaTaJlu3aTopa;
HarpaBJIeHUE
TIPOTCKAHMSA).

XUMHUYIECKHUE PEAKITUH 10

MpU3HAKaM KJIacCU(UKALUH;

COCTaBIIATh YPAaBHEHUS
peakuuil. Buinoanameo

TECTOBBIC 3aJaHUs IO TCME.

«Knaccuduxanus
XUMUYCCKHUX PEaKIIHi
0 Pa3Iu4HbIM
MpU3HAKaM)» B BUJIC
TaOJIHII, CXEM,
OTMOPHOTO KOHCIIEKTa,
B TOM YHCIIE C
MPUMEHCHUEM CPEIICTB
HKT.

BO3MO>XHOCTH
TO3HAHUS TIPUPO/IBI,
B HEOOXOIUMOCTH
pa3yMHOro
HCIIOIb30BaHUS
JOCTHKEHUI HayKH
¥ TEXHOJIOTHH IS
JIajabHEnIIero
pa3BUTHA
YeJI0BEYECCKOr0
o01IecTBa.
IIposBisaroT
YBa)KEHHE K TBOPLIAM
HayKH, OTHOLLIEHHUE K
XUMUH KaK dJIEMEHTY
0011IeYeI0BCYECKOM
KYJbTYPBI;
DopMUpPYIOT
MOTHBAIIHIO
o0pa3zoBaTeTbHON
JIeATEeJILHOCTH Ha
OCHOBE JINYHOCTHO
OpPUEHTUPOBAHHOTO
oaxoMa;
LIEHHOCTHBIC
OTHOLIEHHUS APYT K
IPYTY, YUUTEIIO,
aBTOpPaM OTKPBITHH U
Hn300peTeHNH,
pe3ynbTatam
o0yueHwus;
HPaBCTBEHHO-ITHYEC
KO€ OLICHUBAHUE
yCBauBaeMOro

CoJIep KaHus

84

CkopocTh
XUMHYCCKHIX
peakuuit

CKOpOCTh XUMHUYECKUX
peaximii ¥ GpakTopEI,
BIUSIFOIIIUC HA HEe

Bouinonanams TeCTOBBIC 3aIaHUS

10 TEMEC

[IpencraBnsaTe
“HPOPMAIIHIO TTO TEME
«CxopocThb

Dopmupyrot
yOeKIICHHOCTD B
BO3MOXHOCTH
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(0oboOwenue u
cucmemamuzayu
5 3HaHUL)

XUMHUYECKHUX
peaxkuin»

B BHJIE TaOJIUII, CXEM,
OTIOPHOTO KOHCIICKTA,
B TOM YHCJIE C

MPUMCHCHUEM CPECTB

HKT.

MMO3HAHUS TIPUPOJIBI,
B HCOOXOIUMOCTH
pa3yMHOTO
HCTIOJIb30BAHUS
JIOCTHKEHUM HayKH
U TEXHOJIOTHH IJis
IaabHEUIIEro
pa3BUTHS
YEJIOBEYECKOTO
oOmecTBa.
IIposBisaroT
YBa)XKEHHE K TBOPIIAM
HAyKH, OTHOIICHUE K
XFMHHU KaK 3JIEMEHTY
0011IeYeIOBEYCCKOM
KYJBTYPHI,
DopMUpPYIOT
MOTHBAIIHIO
o0Opa3oBaTenbHOM
JeSITeTbHOCTH Ha
OCHOBE JIMYHOCTHO
OpPUEHTUPOBAHHOTO
MOIX0/1a;
[IEHHOCTHEIC
OTHOIICHHUS APYT K
ApYTY, YYUTEIIIO,
aBTOpaM OTKPBITHH U
Hn300peTeHNH,
pe3ysbTaTam
o0OyueHHS;
HPaBCTBEHHO-ITHYEC
KO€ OIICHWBaHWE
yCBauBaeMoOro
coJiep>KaHus

85

Jucconmanus
3JIEKTPOJINTOB B
BOJHBIX PacTBO-
pax. Monnbie
YpaBHEHHUS peaK-

DIEKTPOIUTHYECKAS
JVICCOIIMAITS KHCIIOT,
OCHOBaHUM, COJICH.
Hounnble ypaBHEHHUS.
VYcnoBus npoTexanust

Xapaxmepusosams odmne,
0COOCHHBIE ¥ HHIUBUIYaTbHBIC
CBOMCTBA KHCJIOT, OCHOBAHUH,
COJIeH B CBETE TEOPHH BJIEK-
TPOJIUTHYECKON JTUCCOIHAIIHH.

[IpencraBnsaTe
“HPOPMAIIHIO TTO TEME
«Jluccommarimst
JJIEKTPOJIUTOB B

DopMupyroT
yOEKICHHOCTh B
BO3MOXKHOCTH
MMO3HAHUS TIPUPOJIBI,
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012071
(0bobWenue u
cucmemamuzayu
5 3HaAHUL)

peaxrmii oOMeHa 10
KOHIIA

Apaymenmuposamo
BO3MO>KHOCTb TIPOTEKAHUS
XMMUYECKUX PEaKIUi B
pacTBOpax EKTPOIUTOB,
UCXO0JI U3 YCIOBUil

BOJIHBIX PACTBOPAX.
HonHble ypaBHEHUS
peaxImm»

B BHJE TaOJIUII, CXEM,
OTOPHOTO KOHCIIEKTA,
B TOM YHCIIE C
MPUMEHCHUEM CPEIICTB
UKT.

B HEOOXOTMMOCTH
pa3yMHOTO
HCTIONB30BaHMA
JIOCTHKEHUM HayKH
W TEXHOJIOTUH ISt
IaabHEUIIEro
pa3BUTHSA
YeJI0BEYECKOTr0
obmiecTsa.
[IposBnsiroT
yBaXXCHHUE K TBOpLIAM
HayKH, OTHOILIEHUE K
XMMHUH KaK 3JIEMEHTY
001IeueIIOBEYEeCKON
KyJbTYpBI;
DopMUpPYIOT
MOTHBALIUIO
o0Opa3oBaTenbHOM
JeSITeIbHOCTH Ha
OCHOBE JINYHOCTHO
OpPHUEHTHUPOBAHHOTO
MOJX0/1a;
LIECHHOCTHBIE
OTHOILCHHUS JIPYT K
JPYTy, YUHUTEIIIO,
aBTOpaM OTKPBITHH 1
n300peTeHNH,
pe3yabpTaTam
o0yueHus;
HPaBCTBEHHO-3THYEC
KO€ OIICHHBaHHE
yCBaMBaEMOT0
COJEpKAHUS

86

OKHCIUTENBHO-
BOCCTaHOBHUTEIb-
HBIC PEaKIUH
(0b60bwenue u
cucmemamuzayu
5 3HAHUL)

OKHCIUTENBHO-BOCCTAH
OBUTCIIBHBIC peaKuI/m.
OKHCIINTEND,
BOCCTAHOBUTEIb

Xapaxmepu3zosambo
OKHCIUTEIHHO-BOC-
CTaHOBUTEIBHBIC PEAKIINN
,OKHCITUTEJIb U
BOCCTaHOBUTEb.

Omauuams 3TOT TUN peakUun

Ilpeocmasname
HHPOPMALINIO TIO TEME
«OKHUCIUTENBHO-
BOCCTaHOBUTEJIbHBIC
peakuu» B BUIE

DopMUPYIOT
yOEXKIEeHHOCTh B
BO3MOKHOCTH
MMO3HAHUS TIPUPOJIBI,
B HCOOXOIUMOCTH
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OT peakuuii oOMeHa.

TaOJINII, CXEM,
OTOPHOTO KOHCIICKTA,
B TOM YHCIIE C
MPUMEHCHUEM CPEIICTB
HKT.

pa3yMHOTO
HCIOJIb30BaHUSA
JIOCTHKEHUI HayKH
Y TEXHOJIOTUH AT
JIajabHEnIIero
pasBUTHSA
YeII0BEYECKOTO
obmiecTsa.
IIposBisaroT
yBa)k€HHE K TBOpLAM
HayKH, OTHOIIIEHUE K
XUMHHU KaK 3JIEMEHTY
0011IeUeIIOBEYEeCKON
KYJIBTYpBI;
DopMUpPYIOT
MOTHBALUIO
00pa3oBaTeIbHON
JeSITeIbHOCTH Ha
OCHOBE JIMYHOCTHO
OpPUEHTUPOBAHHOTO
HOJX0Ja;
IIEHHOCTHBIE
OTHOIIEHHSA APYT K
JpYyTy, YUUTENIO,
aBTOpPaM OTKPBITHH U
M300peTeHUH,
pe3yiabTaTaM
o0yueHwus;
HPaBCTBEHHO-3THYEC
KO€ OLICHUBaHHE

YCBaHBaeMOro
COZIePIKAHMS

87 |Knaccudukanus |IIpocteie u crnoxHbIe Knaccuguyuposamo [IpencraBnenwue DOpMHPYIOT
M CBOMCTBA HEOp- | BelecTBa. MeTa/llbl B | HCOPraHMYECKHE BEILIECTBA 110 MH(OPMALIHH 110 TeMe | YOeIKICHHOCTS B
raHM4ecKux Be- |Hemerawibl. Cocras, COCTaBY M CBOWCTBaM. K b
IIECTB KJIaccu(pUKaIMs 1 IIpueodums npuMepsl «TacCHQUKaList i BOSMOKHOCTH
(0o6obwenue u o01ue XuMHYeCcKHe Npe/ICTaBUTENICH KOHKPETHbIX | CBOMCTBA TIO3HaHMS TIPHPOJBI,
cucmemamusayy | CBOUCTBA OKCHIOB U KJIacCOB ¥ TPYIII Heopra- HEOPTraHUYECKUX B HEOOXOJAUMOCTH
A 3HAHULL) THAPOKCHIOB HHYECKHX BEIECTB

(oCHOBaHHH, KUCJIOT,

BCIICCTB» B BUJIC

pa3yMHOTO
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aM(pOTEPHBIX

THIPOKCHUIOB), COJIEH B

ceere TOJ1

TaOJINII, CXEM,
OTOPHOTO KOHCIICKTA,
B TOM YHCIIE C

MPUMCHCHUEM CPEICTB

HKT.

HCIOJIb30BaHUA
JOCTHKEHUM HayKH
U TEXHOJIOTUH 11
JIajabHEnIIero
pa3BUTHSA
YEJI0BEUECKOTO
ob1ecTna.
IIposBisaroT
yBa)kK€HHE K TBOpIIAM
HayKH, OTHOIIIEHHE K
XUMHHU KaK 3JIEMEHTY
0011eueNIOBEYeCKON
KYJIBTYDBI;
DopMUpPYIOT
MOTHUBAIIHIO
o0pa3zoBaTenbHON
JeATeIbHOCTH Ha
OCHOBE JTUYHOCTHO
OpPUEHTHUPOBAHHOTO
TIOJIX0/13;
IIEHHOCTHBIE
OTHOIIICHUA APYT K
ApYTY, YYUATEIIIO,
aBTOpaM OTKPBITHH 1
n300peTeHNH,
pe3ynbTaram
o0yueHHS;
HPaBCTBEHHO-3THYEC
KO€ OIICHHBaHHE
yCBaMBaeMOro
COJIepKAHUS

88

Knaccudukarus
Y CBOICTBA HEOP-
TaHUYECKHX Be-
IECTB
(0b0obWenue u
cucmemamusayu
5 3HAHUL)

[IpocTeie u CIIOKHBIC
BellecTBa. MeTalibl u
nemeraisl. Cocras,
KIaccupuKanus u
00II1e XUMHYECKHE
CBOICTBA OKCHJIOB U
THIPOKCHUIOB
(ocHOBaHMIA, KUCIIOT,
aM(pOTepHBIX

Knaccuguyuposamo
HEOpraHUYeCKHUe BEIIEeCTBA 110
COCTaBy U CBOMCTBAM.
IIpusodums puMepHI
[IPECTaBUTENIEH KOHKPETHBIX
KJIACCOB M TPYIII
HEOPTraHWYECKUX BEILECTB

[IpencraBnenue
HHPOPMALINH TT0 TeMe
«Knaccudukanus u
CBOMCTBa
HEOPTaHMYECKUX
BELIECTBY B BUIE
TaOJIHII, CXEM,

DopMupyroT
yOEXKIEeHHOCTh B
BO3MOKHOCTH
TIO3HAHMS IPUPOJEI,
B HEOOXOIUMOCTH
pa3yMHOTO
KCIOJIb30BaHUS
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THIPOKCHUIOB), COJIEH B
ceete TOJI

OIIOPHOTO KOHCIIEKTa,
B TOM YHCJIE C
MPUMEHEHNUEM CPE/ICTB
UKT.

JIOCTHKEHUM HayKH
U TEXHOJIOTUH ISt
IaJabHEUIIEro
pa3BUTHUS
YeJI0BEUECKOT0
ob1ecTna.
[IposBnstoT
yBa)XCHHUE K TBOpLIAM
HayKH, OTHOILIEHHE K
XMMHUH KaK 3JIEMEHTY
0011eueNIOBEYeCKON
KYJbTYpBI;
DopMUpPYIOT
MOTHBALIUIO
00pa3oBaTenbHON
JeATeIbHOCTH Ha
OCHOBE JIMYHOCTHO
OPHEHTHPOBAHHOT'O
HOAXO0/1a;
LICHHOCTHBIE
OTHOILIEHHUS JIPYT K
JPYTy, YUHUTEIIIO,
aBTOpaM OTKPBITHH 1
M300peTECHUH,
pe3ynbraram
o0OyueHwHs;
HPaBCTBEHHO-3THYEC
KO€ OlIeHHBaHHE
yCBauBaEMOIo

COZIep KaHUs

89

Kiaccudpukanus
Y CBOMCTBA HEOP-
TAaHUYECKHX Be-
EeCTB(0000WeHU
eu
cucmemamuzayu
5 3HAHUL)

IIpocTeie u cnoxHbIE
BelecTBa. MeTauisl U
Hemertaisl. Cocras,
KJIaccH(UKAIUI 1
001IMe XUMUIECKUE
CBOMCTBa OKCHJIOB U
THUAPOKCHUIOB
(ocHOBaHWMIA, KUCIIOT,
amdoTepHbIX
THUAPOKCHUJIOB), COJIEH B

Knaccugpuyuposamo
HEOpraHUYECKUE BEUIECTBA 110
COCTaBY U CBOMCTBaM.
IIpusodums puMepHI
IIPECTAaBUTENIEH KOHKPETHBIX
KJIaCCOB U TPy
HEOPraHUYECKUX BEILECTB

IIpencraBnenue
HHPOPMALINH TT0 TeMe
«Knaccuduxamus u
CBOMCTBa
HEOPTaHMYECKUX
BEIIIECTB» B BUJIC
TaOJIHII, CXEM,
OIOPHOr0 KOHCIIEKTA,

DopMUPYIOT
yOEXKIEeHHOCTh B
BO3MOKHOCTH
MO3HAHUS TIPUPOJEI,
B HEOOXOIMMOCTH
pasyMHOTO
HCIOJb30BaHUSA
JOCTIDKEHUH HayKH
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ceete TOJI

B TOM YHUCJIC C

MPUMCEHCHUEM CPECTB

HKT.

1 TEXHOJIOTUH IS
JIaabHEHnIIero
pa3BUTHSA
YeJI0BEUECKOT0
obmiecTsa.
[IposBnstoT
yYBaXXCHHUE K TBOPLIAM
HayKH, OTHOIIECHHE K
XMMUH KaK 3JIeMEHTY
001IeueIOBEYEeCKON
KYJbTYpBI;
DopMUpPyIOT
MOTHBALIUIO
o0pa3zoBaTenbHON
JeATeIbHOCTH Ha
OCHOBE JIMYHOCTHO
OPHEHTHPOBAHHOTO
HOAXO0/1a;
LEHHOCTHBIE
OTHOILEHHMS JIPYT K
JPYTy, YUHUTEIIIO,
aBTOpPaM OTKPBITHH U
M300peTeHUH,
pe3ynbTaram
o0OydeHus;
HPaBCTBEHHO-3THYEC
KO€ OLICHHBaHHE
yCBauBaEMOIo
COZIepIKaHUs

90

Hrorosas
KOHTPOJIbHAS
pabota Ne 4

IIpoBepka 3HaHUI,
yMeHui

M HaBBIKOB
00yJaroIUXCs M0
BCEMY M3yUYEHHOMY
Marepuany Kypca
XHMHH 9 KJ1acca

3HaTh TEOPETUYECKUN
MaTepHal, U3y4eHHbIN Ha
MPEIBIAYIINX 3aHATHSIX.
YMeTb NpUMEHATh

IMOJYYCHHBIC 3HAHUS U YMCHHUS.

OcCyIecTBISIOT
MOILIArOBBI U
WUTOTOBBIA KOHTPOJIb
IO pe3yJIbTary.
CrposT peueBoe
BBICKA3bIBAHUC B
MMCbMEHHOU hopme.
[IpoBonsaT pediekcuro
COOCTBEHHBIX

AHanu3upymor
pe3yabTaThl
KOHTPOJIbHOU
paboThI U
BBICTPaMBAaIOT IIyTU
JOCTIDKEHUS
JKEJIAEMOT0 YPOBHS
YCIIEIIHOCTHU
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IOCTUKEHUH B
MO3HAHUU Kypca
XHMHH 9 Knacca

91 |Tpenunr-tectup |Tpenunr-tectupoBanue |Boinonnsme TecThl B hopMare | IIpoBomar pediiekcuio | ATeKBaTHO
OBaHHE 110 o Bapuantam ['MA OI'D 3a Kypc OCHOBHOI1 COBCTBEHHbIX OIIEHHBATH CBOU
BapuanTaMm [ MA | npouuisIx JeT u LIKOJIBI. OCTHKEHH B yCTEXH B OCBOCHHH
MPOIUIBIX JIET U | IEMOBEPCHUHU ~
JeMOBEPCHH MO3HaHMU Kypca Kypca OCHOBHOH
(koHmpOob, XMMUU OCHOBHOHU ILIKOJIBL.
OyeHka u mKoJiel. Pasnngaror ApryMeHTHpPOBAHHO
;Sg 5 ;gyuﬂ cng)co6 1 pe3ynbTar BEIOMpATH
JeUCTBHSA BO3MOXKHOCTb C/Ia9t
Brnanerot o6umm OI'D no xuMumu.
MPUEMOM pEIICHUS [Tpoenmposats
3amaq COOCTBEHHYIO
00pa3oBaTeIbHYIO
TPaeKTOPHUIO
N3y4YCHUS] XUMHUH B
cpeaHeil mkoJe
92 | Tpenunr-tectup |TpeHuHr-tectupoBanue |Buinonname TecThl B Gopmate | IIpoBonsar pediexcuio | AIeKBaTHO
OBaHUE IO o Bapuantam ['MA OI'D 3a Kypc OCHOBHOI1 COGCTBEHHDIX oyenusamp cBou
Bapuantam ['MA | npouuisix JeT u LIKOJIBI. .
MPONLITEIX NeT H | IeMOBEpCHH JIOCTHKEHHUN B yCIIeXH B OCBOCfII/II/I
JeMOBEpCHH MO3HAHUU Kypca Kypca OCHOBHOM
(koHmMpOIb, XMMUHU OCHOBHOM HIKOJIBI.
oyenxa u mKoutsl. Pazmyaror ApryMEeHTHPOBaHHO
Koppexyus cnoco0 u pe3yabTaT eb10Upamv
3HAHUlL) IENCTBUS BO3MOKHOCTH CHAYU
Brnageror o0mum OI'D no XuMHH.
MPUEMOM PELICHUs Ipoeyuposams
3a1a9 COOCTBEHHYIO
00pa3oBaTeNBHYIO
TPaeKTOPHUIO
W3y4YCHUS] XMHUH B
cpeaHeil mkoJe
93 | Tpenunr-tectup |Tpenunr-tectupoBanue |Buinonnams TecThl B Gopmare | IIpoBoasar pediexcuio | AneKBaTHO

OBaHHeE 10
BapuanTam [ TA
MPOLUIBIX JIET U
JIEMOBEPCHUHU

no Bapuantam [ 1A
MIPONIIBIX JET U
JIeMOBEPCUH

OI'D 3a Kypc OCHOBHOI1
IIKOJIBI.

COOCTBEHHBIX
IOCTHKEHUI B
MMO3HAHUH Kypca

oyeHugams CBOU
yCIIEXH B OCBOCHUH
Kypca OCHOBHOM
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(kKoHmpos,
OYeHKa U
KOppeKyus
3HaHUlL)

XUMHUHM OCHOBHOM
IIKOJIBL. Pa3muuaror
cnoco0 u pe3yabTaT
IEeUCTBHUS

Braagerot oOmum
TIPUEMOM PELICHHUS
3ama4

ILIKOJIBL.
ApryMEHTHPOBAaHHO
8b10Upams
BO3MOXKHOCTb C/Ia4u
OI'D no xumumu.
Ilpoeyuposamu
COOCTBEHHYIO
00pa3oBaTeIbHYIO
TPaeKTOPHUIO
N3y4YCHUS] XUMHUH B
cpeaHeil mkoe

94 | Tpenunr-tectup |TpeHuHr-tectupoBanue |Buinonname TecThl B Gopmate | IIpoBonsar pediexcuio | AIeKBaTHO
OBaHHE 110 o Bapuantam ['NA OI'D 3a Kypc OCHOBHOI1 COBCTBEHHBIX oyenusamp cBou
BapuanTtaMm ['MMA | npouuisIx JeT u LIKOJIBI. .
JIOCTHKEHUH B yCHEXU B OCBOEHUU
MPOLUIbIX JET U | AEMOBEPCUH g
JEMOBEPCHH MIO3HAHUU Kypca Kypca OCHOBHOM
(koHmpoy, XMMUHU OCHOBHOM HIKOJIBI.
Ooyenka u mKoJiel. Paznnyarot ApPryMeHTHpPOBAHHO
K K
Oppexyui croco0 u pe3ynbTaT 6b10Upams
3HAHUIL) .
JeficTBus BO3MOXHOCTb CIa4H
Bmaneror o0mmm OI'D o xumumu.
MIPUEMOM PELLEHUS Ilpoeyuposamu
3a1a4 COOCTBEHHYIO
00pa3oBaTeNBHYIO
TPAeKTOPHIO
W3YYECHUS] XUMUH B
cpeaHeil mkoe
95 Tpenunr-tectup | Tpenunr-rectuposanue | Bvinonnsame TecThl B popmate | I[IposoasaT peduiekcuro | AnekBaTHO

OBaHHeE TI0
Bapuantam [ MA
MPOLUIBIX JIET U
JIEeMOBEPCHUHU
(xoumponw,
OYeHKa u
KOppeKyust
3HaHUtL)

o Bapuantam [ MMA
MIPOIIUTBIX JIET U
JIEMOBEPCUHI

OI'D 3a Kypc OCHOBHOI1
IIKOJIBI.

COOCTBEHHBIX
JIOCTHKCHUM B
MMO3HAHUH Kypca
XUMHUH OCHOBHOM
mKoJbl. Pazmuyaror
cnoco0 u pe3yiabpTaT
NeHCTBHS

BnangeroT o6mum
MIPUEMOM PEIIECHUS
3a7a4

oyeHusams CBOU
yCIIeXH B OCBOCHUH
Kypca OCHOBHOM
IITKOJIBL.
ApryMEeHTHpPOBAHHO
6b10Upams
BO3MOXKHOCTb C/Ia4u
OI'D no xumumu.
IIpoeyuposams
COOCTBEHHYIO
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00pa3oBaTeIbHYIO
TPaeKTOPHIO
W3yYCHHUS XHUMHU B
CpeaHeil mKoJe

96 |Tpenunr-tectup |Tpenunr-tectupoBanue |Buinonname TecThl B opmate | IIpoBonsar pediexcuio | AIeKBaTHO
OBaHHE 110 o BapuanTam [ A OI'D 3a Kypc OCHOBHOM COBCTBEHHBIX oyenusams cBou
BapuanTaMm [ MA | npouuisIx JeT u LIKOJIBI. .
JOCTHKEHHUH B yCIIEX! B OCBOCHHUH
MPOIUIBIX JIET U | IEMOBEPCHUHU ~
JEMOBEPCHH MO3HAHUU Kypca Kypca OCHOBHOM
(koHmpoy, XMMUHU OCHOBHOM HIKOJIBI.
Ooyenka u mKoJisl. Paznnyaror ApPryMeHTHPOBAHHO
K K
Opperyus cnoco0 u pe3yabpTaT 8vb10Upams
3HaHUtL) .
JeiicTBus BO3MOXXHOCTb CHAYH
Bmaneror o0mmm OI'D o xumumu.
MPUEMOM pEIICHUS Ipoeyuposams
3amaq CcOOCTBEHHYIO
00pa3oBaTeIbHYIO
TPaeKTOPHUIO
U3y4YEHUs] XUMUH B
cpeaHeil mkoJe
97 | Tpenunr-tectup |TpeHuHr-tectupoBanue |Buinonname Tecthl B Gopmate | IIpoBonsar peduexcuio | AIeKBaTHO
OBaHuUe 10 o Bapuantam [ A OI'D 3a Kypc OCHOBHOI1 COBCTBEHHBIX oyenusamp cBou
BapuanTaM [ MA | mponuisix set u IIKOJIBI. .
JIOCTIDKEHHUH B yCIIeXH B OCBOCHUHU
MPOIUIBIX JIET M | JEMOBEPCHH 8
JeMOBEpCHH MO3HAHUU Kypca Kypca OCHOBHOM
(koHmpos, XUMHUH OCHOBHOM IIKOJIBL.
oyenka u mKoJisl. Paznnyaror ApPryMEHTHPOBAHHO
KOppeKyus
PPerY croco0 u pe3ynbTaT 6b10Upams
3HaHUtL) .
JeiicTBus BO3MOKHOCTb ClJauu
Brnageror o0mum OI'D no XuMuu.
MIPUEMOM PEIICHUS IIpoeyuposamas
3a1a9 COOCTBEHHYIO
00pa3oBaTeNbHYIO
TPaeKTOPHUIO
W3y4YCHUS] XMHUH B
CpelHel 1mKoe
98 | Tpenunr-tectup |TpenuHr-tectupoBanue |Buinonname Tecthl B opmare | IIpoBonsar pediekcuio | AIeKBaTHO

OBaHHeE 10
BapuanTam [ TA
MPOILIBIX JIET U

no Bapuantam [ 1A
MIPONIIBIX JET U
JEMOBEPCUHI

OI'D 3a Kypc OCHOBHO#
IIKOJIBI.

COOCTBEHHBIX
IOCTHKEHUI B

oyeHueams CBOU
YCII€Xu B OCBOCHUHA
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JeMo-
BEPCHU(KOHMPO
b, OYeHKa U
Koppexyusl

3HaHUtL)

MO3HAHUU Kypca
XUMHUHM OCHOBHOM
mKOJIBL. PazmugaroT
Croco0 U pe3ysbTar
nehcTBUS

Bmaneror oOmmm
TIPUEMOM PELICHHUS
3a7a4

Kypca OCHOBHOM
LIKOJIBL.
ApPryMEHTUPOBAHHO
evlOUpamo
BO3MOKHOCTh ClJauu
OI'D mo xuMum.
Ilpoeyuposamu
COOCTBEHHYIO
00pa3oBaTeIbHYIO
TPaeKTOPHUIO
U3y4YEHUS] XUMUH B
cpeaHeil mkoe

99 |Tpenunr-tectup |Tpenunr-tectupoBanue |Boinonname TecThl B hopMare | IIpoBomar peduiekcHuio | ATeKBaTHO
OBaHHE 110 o Bapuantam [ MA OI'D 3a Kypc OCHOBHOM COBCTBEHHBIX oyenusamp cBou
BapuaHTaM [ MA | nponuisix jet u IIKOJIBI. .
JIOCTUKEHUH B yCIIEXH B OCBOCHUU
NPOIUTBIX JIET U | AEMOBEPCUH 5
JEMOBEPCHH MO3HAHUU Kypca Kypca OCHOBHOM
(KOHmpOb, XUMHHU OCHOBHOM LIKOJIBL.
OyeHka u mKoJiel. Pasnngaror ApryMeHTHpPOBAHHO
K K
oppexyus croco0 u pe3ynbTaT 6b10Upams
snanui) JieficTBus BO3MOKHOCTb CIJauu
Bmaneror o0mmm OI'D o xumumu.
[IPUEMOM PELLEHUS IIpoeyuposams
3aja4 COOCTBEHHYIO
00pa3oBaTeNbHYIO
TPAaEKTOPUIO
U3yYCHUS XUMUU B
CpelHel 1mKoe
100 |Tpenunr-rectup |TpenuHr-tectupoBanue |Buinonname TecThl B popmare | IIpoBoasar pediekcuio | AIeKBaTHO

OBaHHE TI0
Bapuantam [ A
MPOILIBIX JET U
JIEMOBEpCUU
(KoHmpoy,
oyenka u
KOppeKyusl

3HAHUlL)

o Bapuantam [ MMA
MPOLUIBIX JIET U
JEMOBEPCUHI

OI'D 3a Kypc OCHOBHO#
TITKOJIBI.

COOCTBEHHBIX
JIOCTHKCHUM B
MMO3HAHUU Kypca
XHMHH OCHOBHOM
mKoJbl. Pazmuyaror
cnoco0 ¥ pe3yabTaT
neHCcTBHS

Bmaneror oOmmm
MPUEMOM PELICHUS

OYeHU8ams CBOH
yCIIeXHW B OCBOCHUHU
Kypca OCHOBHOM
IITKOJIBI.
ApryMEeHTHpPOBAHHO
eblOUpamv
BO3MOKHOCTh ClJauu
OI'D mo xumuw.
Ilpoeyuposamu
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COOCTBEHHYIO
00pa3oBaTeIbHYIO
TPaeKTOPHIO
W3y4CHUS XUMHU B
CpeaHeil mKoJe

101 |Tpenunr-tectup | TpenuHr-tecTupoBanue |Buinonnams TecThl B opmate | IIpoBonsar pediexcuio | AIeKBaTHO
OBaHHUE 10 o Bapuantam ' MA OI'D 3a Kypc OCHOBHOH COGCTBEHHEIX oyenusams cBou
BapuaHTaM [ MA | mponuisix et u HIKOJIBI. .
JIOCTHKEHUH B yCIIEXH B OCBOCHUU
NPOIUJBIX JIET U | AEMOBEPCUH 5
JIEMOBEPCHH MO3HAHUU Kypca Kypca OCHOBHOM
(KOHmpOb, XUMHH OCHOBHOM LIKOJIBL.
Ooyenka u mKoJisl. Paznnyaror ApPryMeHTHPOBAHHO
K K
opperyuz CIoco0 U pe3ysbTaT 8b1OUpams
snanui) JeficTBus BO3MOKHOCTb CIJAYU
Bmaneror o0mmm OI'D o xumumu.
IIPUEMOM PELIEHUS IIpoeyuposams
3a1a4 COOCTBEHHYIO
00pa3oBaTENbHYIO
TPAaEKTOPUIO
U3yYCHUSI XUMUHU B
CpelHeH 1Koe
102 |Tpenunr-tectup | Tpenunr-tecruposanue |Boinonnams TecThl B hopMare | IIpoBomar pediiekcHio | AIeKBaTHO

OBaHHE 110
BapuanTtam [ A
MPOILIBIX JIET 1
JIEMOBEPCUHU
(KoHmpos,
OYeHKa u
KOppeKyusl

3HAHULL)

o Bapuantam [ MMA
MIPOIIUTBIX JIET U
JIEMOBEPCUHI

OI'D 3a Kypc OCHOBHO#
IIKOJIBI.

COOCTBEHHBIX
IOCTHXKCHUM B
MMO3HAHUU Kypca
XHMUU OCHOBHOM
mKoJbl. Pazmuyaror
€roco0 U pe3ysbTar
NeHCTBHS

Bmangeror o0mmm
NIPUEMOM DPEILIECHUS
3a7a4

OYeHU6amsb CBOU
yCIIeXH B OCBOCHUHU
Kypca OCHOBHOM
IIKOJIBL.
ApryMEeHTHpPOBAHHO
eblOUpamv
BO3MOKHOCTb ClJauu
OI'D mo xumum.
IIpoeyuposamu
COOCTBEHHYIO
00pa3oBaTeNBHYIO
TPaeKTOPHIO
N3y4YCHUS] XUMHUH B
CpelHel mKoe
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