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ITosicHuTeILHAS 3aNIHCKA.

HopmatuBHoii 6a30it amst coctaBineHus: pabodeil mporpaMMBl sIBISTFOTCS:

3akon P® «O6 obpazoBaHunY;

®denepalibHbII KOMIIOHEHT FOCYAapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa BTOPOTO MOKOJICHHUS
denepalibHBIN epeueHb yYeOHNUKOB, PEKOMEHIOBAaHHBIX (JIOMYIICHHBIX) B 00pa30BaTEIbHBIX YUPEKICHUIX, PEATU3YIOIIIX
oOpa3oBaTeNbHbIC MPOrPaMMBbI 00IIETO0 00pa30BaHUS M UMEIOIIMX TOCYAapCTBEHHYIO akkpeauTanuio Ha 2015/2016 yueOubIi
rof;

[IpumepHble (TUIOBBIE ) MPOTrPaMMBI IO YUEOHBIM IIpeIMETaM, CO3JaHHbIE HAa OCHOBE (pe/IepaIbHOTO KOMIIOHEHTA
roCy1apCTBEHHOI'0 00pa30BaTEeIbHOTO CTaHAPTa;

TpeboBaHust K OCHAIIEHNIO 00Pa30BaTENIBHOIO POLECCa B COOTBETCTBUHU C COJEPKATEIbHBIM HAIIOJIHEHUEM YUEOHBIX
peIMETOB (peiepaIbHOTO KOMIIOHEHTa rOCYAapCTBEHHOT0 00pa30BaTeIbHOIO CTaHAapTa.

Pabouas mporpamma ydueGHOTO Kypca 1mo XxuMuu s 8kiacca paspaborana Ha ocHoBe @I'OC BTOporo moxkojeHus, Ha 6a3e

POrpaMMbl OCHOBHOT'O 00IIIero 00pa3oBaHus 1o XuMuH (0a30BBIH YPOBEHB) U aBTOopcKoi nmporpammbl O.C. ["abpuensHa
«IIporpamma ocHOBHOT'O 001IeTO 00pa3zoBaHus o XuMuHU.8-9kimacey. [IporpamMma opreHTHpOBaHA Ha UCTONIb3oBaHUe yueOHuKa: O.C
labpuensn Xumusd. 8§ kiacc: ydeOHUK JJis1 0011eo0pa3oBaTelbHbIX yupexaeHuil. -  Mocksa: «J[poday, 2015;

[Iporpamma paccuntana Ha 684yacoB (2 yaca B HEJEI0), B TOM YHCIIEHA KOHTPOJbHBIE paObOThl — 4yaca, IPaKTUIECKUE PA0OTHI

— 9 yacoB, KOTOpBIE pacIPeENICHbI IO COOTBETCTBYIOIINUM TEMaM.

JlanHasi mporpaMma KOHKpPETH3UPYET COJIepKaHue CTaHAapTa, NaéT pacnpenesieHue y4eOHBIX 4acoB MO pasfenaMm Kypca,

MTOCJICA0OBATEILHOCTD U3YUEHHUS TEM U Pa3/IeIOB ¢ yUETOM METaNpeJIMETHBIX U MPEIMETHBIX CBSI3eH, JIOTUKH Y4eOHOTO Iporiecca,
BO3pACTHBIX .

enu n3ydyeHuss XuMuu B § Kiacce:

OCBOEHHUE BaXKHEUIINX 3HAHUN 00 OCHOBHBIX MOHATHUAX U 3aKOHAX XUMUHU, XUMUYECKONU CUMBOJIUKE;
OBJIaJICHUE YMEHUSIMU HAOIIOAATh XUMUYECKUE SIBICHHUS], TPOBOIUTH XUMUUYECKUI SKCIIEPUMEHT, TPOU3BOIUTH PACUETHI HA
OCHOBE XMMHUYECKUX (POPMYJI BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIIMIA;



* pa3BUTHE MO3HABATEIHHBIX HHTEPECOB U MHTEIUICKTYAJIbHBIX CIIOCOOHOCTEHN B TIPOIIECCe MPOBEACHUSI XUMUYECKOTO
HKCIIEPUMEHTA, CAMOCTOSTEILHOTO IPHOOPETCHHS 3HAHUN B COOTBETCTBUU C BO3HUKAIOIIMMH KH3HEHHBIMHU TIOTPEOHOCTSAMH;

* BOCHUTAaHUE OTHONIIECHUS K XMMHUHU U KaK K OTHOMY U3 (yHAAMEHTAJIbHBIX KOMIIOHEHTOB €CTECTBO3HAHUS U SJIEMEHTY
00111e4eI0BEYECKON KYJIbTYPHI;

* IpPUMEHEHHUE MOJYYCHHBIX 3HaHUN U YMEHHM JiJ1s1 6€3011aCHOTO MCTOIB30BAHUS BEIIECTB U MAaTEPHATIOB B OBITY, CETCKOM
XO035IUCTBE U HA TIPOU3BOJICTBE, PEUICHUS MPAKTUYECKUX 337a4 B MOBCETHEBHOM KU3HU, TPEAYIPEKICHUS ABICHUM, HAHOCAINX
BpeJ 3/I0POBBIO YEJIOBEKA U OKpYKarolIel cpeie.

3amaun:
* chopmMupoBaTh 3HAHNUE OCHOBHBIX MIOHATHHA U 3aKOHOB X MMM,
* BOCIIUTHIBATH OOIIEUYEIOBEUECKYIO KYIbTYPY;
* yYHATH HAOIIOATh, MPUMEHSITH MOJyYCHHBIC 3HAHUS Ha TTPAKTHKE.

|.JInuHOCTHBIMU pe3yJibTATAMH U3YUYCHUS MpeaMeTa « XUMHUS» B 8 Kilacce SIBJISIIOTCS CIICTYIONIUE YMEHUS:

v 0CO3HAaBaTh EIWHCTBO M IIE€JIOCTHOCTh OKPY/KAIOMIEr0 MHPA, BOBMOXKHOCTH €r0 II03HABAEMOCTH M OOBICHUMOCTH Ha
OCHOBE JIOCTUKCHUW HAYKH;

v/ TIOCTENEHHO BBHICTPaUBaTh COOCTBEHHOE IIEJIOCTHOE MHPOBO33PEHHE. 0CO3HABATH NOTPEOHOCTH M TOTOBHOCTH K

caM000pa30BaHUIO ,B TOM YHCIIC U B paMKaxX CaMOCTOSATEILHOM IEATETbHOCTH BHE IIKOJIBI;

OIICHUBATH KU3HEHHBIE CUTYAIIMU C TOUKH 3pEHHs 0€30MMacHOro 00pa3a >KMU3HU U COXPAHEHUS 37I0POBBS;

OIIEHUBATh YKOJIOTMYECKHUI PUCK B3aUMOOTHOIIIEHUH YEJIOBEKA U IPUPOIBI.

(bopMHpPOBaTh HKOJIOTHYECKOE. YMEHHE OIEHUBATH CBOIO JICSITEIbHOCTh ¥ TIOCTYIKU JPYTUX JIFOJICH ¢ TOUKH 3PEHUS

COXpaHEHUS OKPY’KAIOIIEH CpeIbl- FapaHTa KU3HU U OJIaronoJIydus JiroJel Ha 3emIie.

AN

Il.MeTanpeaMeTHBIMH pPe3yJIbTaTaMA HM3YYCHHS Kypca «XHUMHs» SBIsSETCS (DOPMHUPOBAHUE YHUBEPCAIBHBIX YICOHBIX
nevictBuii(YVY ).

v’ Pezynamuenvie YY/I-
*  CaMOCTOSITENIbHO OOHapyXUBaTh U (HOPMYIHPOBaATh yueOHYIO MpoOIeMy, ONpenesaTh Lelb Y4eOHOM NeITeTbHOCTH;



* BBIJIBUraTh BEPCUU PELICHUS MPOOIEMbl, 0CO3HABATh KOHEUHBIN pe3yabTaT, BHIOMPATh U3 MPEIJIOKEHHBIX U UCKATD
CaMOCTOATEIIbHO CPEACTBA JOCTUKECHUS LIEIIH;

*  COCTaBIATh (MHIWBUAYAJIHHO WM B TPYIIE) IUIAH PEIICHUS MPOOIeMBI;

* Paboras 1o miaHy, CBEpATb CBOM JICHCTBUS C LIEIBIO U, IPU HEOOXOAUMOCTH, UCIIPABIISITh OIIMOKHU CaMOCTOSITENIBHO;

* B MAJIOTe C YYUTEJIEM COBEPIICHCTBOBATh CAMOCTOATEIBHO BEIPA0OTaHHBIE KPUTEPUH OLIEHKH.

IKOJBHUK MOTYYUT BO3MOKHOCTh HAYUUTHCS:
¢ CaMOCTOSITEITLHO CTaBUTh HOBBIC YUCOHBIC IIETU U 3a/1a4H,

CaMOCTOSITEJIbHO CTPOUTH KU3HEHHBIE TIJIaHbl BO BPEMEHHOM MEPCIIEKTUBE;

MIPH TJIAHUPOBAHUM TOCTHXKEHUS 1[€JIeH CAMOCTOATENIBHO U aJICKBAaTHO YUUTHIBATh YCIOBUS U CPEACTBA X JOCTUKEHUS,
BBIJICTISITh aJbTEPHATUBHBIE CLIOCOOBI JOCTHXKEHUSI 1€KW M BBIOMpaTh Hanbosiee 3pheKTUBHBIN CI1OCO0;

AZICKBATHO OICHUBATh CBOHW BO3MOZKHOCTH AOCTHMXXCHHUA L CJIU OHpGI[CHéHHOﬁ CJIOKHOCTH B ACATCIIBHOCTH.
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Ho3nasamenvuvie YY/I:

aHAJIM3UPOBaTh, CPaBHUBATH, KIACCH(DUIMPOBATH M 0000mATh (haKThl U SBJICHUS, & TAK)KE BBISBIISATH TPUYUHBI U CJICICTBUS

MPOCTHIX SIBJICHUN;

* OCYIIECTBISITh CpPaBHEHHE, KIACCU(DUKAIIUIO, CAMOCTOSATEIHHO BHIOMPAsi OCHOBAHUS U KPUTEPUU IS YKA3aHHBIX JIOTHIECKUX
ornepanui;

* CTPOUTH JIOTUYECKOE PACCYKICHHE, BKITIOYAIOIIEE YCTAHOBICHUE MPUUNHHO-CIIC/ICTBEHHBIX CBS3CH;

* CO3/1aBaTh CXEMATHYECKUE MOJICIU C BBIJICTICHUEM CYIIIECTBEHHBIX XapaKTEPUCTUK O0BEKTA;

* COCTaBIIATh TE€3MCHI, PA3JINIHBIC BHU/IbI TUTAHOB(IIPOCTHIX, CIIOXKHBIX H T.I1.);

* mpeoOpa3oBbIBaTh MH()OpPMAIMIO M3 OJHOTO BUIA B JAPYroi(TaOJHIly B TEKCT U TIp.);

®*  YMCTb OIIPCACIIATE BO3ZMOKHBIC HCTOYHUKHU HCO6XO)II/IMBIX CBGIICHI/If/'I, IMPOU3BOAUTD ITOUCK I/IH(l)OpMaI_II/II/I, AHAJIM3UPOBATb U
OLICHUBATh eé JAOCTOBCPHOCTD.

HIxOIbHUK TOJYYUTH BO3ZMOKHOCTH HAYUNUTCS
)

¢ OCYUIECTBJISATH PACIIMPEHHBIM MOUCK HMH(OpMALMK C HMCHOJIB30BAHHEM pecypcoB Ombnuorek u MHTepHera;




)
0’0

cO3/aBaTh MOJIETM M CXEMBI JJIs PEIIeHUs 3aj1a4, OCYIIECTBIAs BEIOOp Hanbosee 3(hPeKkTUBHBIX CIOCOO0B pelleHus 3a7a4 B
3aBHCHUMOCTH OT KOHKPETHBIX yCIIOBHIA;

yCTaHaBIMBATh B3aMMOCBSA3b OMMCAHHBIX B TEKCTE COOBITHI U SABJICHUH, TPOIIECCOB;

y4acTBOBATh B MPOEKTHO-UCCIIEN0BATEILCKOM eI TEIbHOCTH;

CTPOMTB JIOTUYECKOE PACCYXkICHUE, BKIIOYAIOIIEe YCTAHOBICHNE PUYUHHO-CIICICTBEHHBIX CBS3CH;

OOBSICHSET SIBJICHUS, MPOIECCHI, CBA3U U OTHOLICHHUS, BBIABIISIEMBIE B X0JI€ HCCIIEIOBAHMUS;

CTaBHUTb MIPOOIEMY,

CaMOCTOSATENIBHO NMPOBOAUTH MCCIIEIOBAaHIE HA OCHOBE IPUMEHEHHS METOJI0B HAOIIOACHHUS U SKCIIEPUMEHTA.
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Kommynuxamuenovie YY/I:

* CcOOJIOAAaeT HOPMBI MyOJUYHON PEYU M PETTIAMEHT B MOHOJIOTE M TUCKYCCHH;

* TOJB3YeTCS aJCKBATHBIMH PEYEBBIMH KJIHIIE B MOHOJOTE (IyOJIMYHOM BBICTYIUICHHUH), TUAJIOTE, TUCKYCCHH;

* (opmynupyeT cOOCTBEHHOE MHEHUE U MO3ULUI0, APTYMEHTUPYET UX;

* KOOPAMHHUPYET CBOIO MO3UIIUIO C MO3UIUSIMHA TApTHEPOB B COTPYAHUUECTBE MPHU BHIPAOOTKE 0OIIIETO;

* yCTaHABJIMBAET U CPABHUBAET Pa3HbIC TOUKU 3PEHUS, IPEXKJIC YeM MIPUHUMATH PEIIECHUS U JeaTh BHIOOD;

* CHOpUT M OTCTaUBAET CBOIO MO3UIIMIO HE BPaXA€OHBIM ISl ONIIOHEHTOB 00pa3oM;

* OCYIIECTBISCT B3aUMHBIA KOHTPOJIb U OKa3bIBa€T B COTPYJHUYECTBE HEOOXOIUMYIO B3aHMOIIOMOIIIb;

* OpPraHu3O0BBIBACT W ITUTAHHPYET Y4eOHOE COTPYIHHYECTBO C YUYUTEJIEM W CBEPCTHUKAMH,

*  ONpenemsiTh 1EeIN U PYHKIIUU YYaCTHUKOB, CIIOCOOBI B3aMMOICHCTBHUSI; TUTAHUPOBATH 00IIIE CITIOCOOBI paOOTHI;

* yMmeeT paboTaTh B TpyIIle — YCTAaHABIWBAaeT padoure OTHOIIEHUS, 3P(PEKTUBHO COTPYAHUYAET U CIOCOOCTBYET
MPOTYKTUBHOW KOOTIEPAITMH; HHTETPUPYETCSI B TPYIIITY CBEPCTHUKOB W CTPOUT MPOTYKTHBHOE B3aUMOJICHCTBHUE CO
CBEPCTHUKAMH U B3POCIBIMH,

* YYUTHIBaTh pa3Hble MHEHUS W WHTEPEChl U OOOCHOBBIBATH COOCTBEHHYIO MO3HIIMIO.

LITKOJIbHUK MMOJYYUT BO3MOKHOCTb HAYYUTHCS:
¢ TIPOIYKTHUBHO pa3pemarh KOH(PIMKTHI HA OCHOBE YU€Ta HHTEPECOB M TIO3UITMH BCEX YIACTHUKOB, ITOMCKA U OIICHKU
aNbTEPHATUBHBIX CIIOCOOOB pa3pelieHus: KOH(IUKTOB;




¢ JIOTOBapHWBATHLCS U MPUXOAUTH K OOIIEMY PEIIEHUIO B COBMECTHOU JESTEIHLHOCTH, B TOM YHCJIC B CUTYaI[UU CTOJKHOBCHHUS
HUHTEPECOB;
¢ Opath Ha ce0st MHUIIMATUBY B OpraHU3aIlMA COBMECTHOTO JICUCTBUS (IEI0BOE JINACPCTBO);

¢ BIIQJIETh MOHOJIOTHYECKOMN U JUAJIOTHYECKON hopMaMu pedyr B COOTBETCTBUH C TPAaMMATHYECKUMHU U CHHTaKCHUYECKUMU
HOpPMaMH POJIHOTO S3bIKa;

% CJIEJIOBAaTh MOPAJIbHO-3TUYECKUM U TICUXOJIOTHYECKUM MIPUHIIMIAM OOIIECHUS U COTPYIHUYECTBA HA OCHOBE YBXKUTEIHLHOTO

OTHOUIIEHHMS K MapTHEPaAM, BHUMAHHUS K JIMUHOCTH JPYroro, aJIeKBaTHOIO MEKJIMYHOCTHOTO BOCIIPUSTHS, TOTOBHOCTH aJI€KBATHO

pearupoBaTh Ha HYX/IbI IPYTHUX, B YACTHOCTH OKA3bIBATh IOMOIIb ¥ AMOIMOHAJIBHYIO MOJJACPKKY apTHEPAM B MPOILECCE

JIOCTYKEHUS OOIIIEH 1[1eJI COBMECTHOM AESITEIHLHOCTH.

I11. IlpeanmMeTHBIMHM pe3yJibTATAMM H3yYEHHUS MPEAMETA SBIAIOTCS CIEIYIOIINE YMEHUS:
v/ 0CO3HaHHE POJIH BELIECTB: ONMPEIEISATh POJIb PA3IUIHBIX BEIIECTB B IPUPOJIE U TEXHUKE; OOBSICHSITH POJIb BEIMIECTB B UX
KPYrOBOPOTE;
v’ paccMOTpeHHEe XUMHUIECKHUX MPOIECCOB: MMPUBOIUTE MPUMEPHI XUMUIECKHUX MTPOIIECCOB B IPUPO/IE; HAXOAUTH YEPTHI,
CBUJIETENbCTBYIOIINE 00 OOIMIMX MPU3HAKAX XUMUYECKUX MPOLUECCOB U UX PA3INUMSIX;
UCIIOJIb30BaHUE XUMUYECKUX 3HaHUHN B OBITY: OOBSCHATH 3HAUCHUE BEIIECTB B KU3HU U XO341CTBE YEJIOBEKA;
OOBSACHATH MUP C TOUKH 3PEHUS XUMHHU: IEPEUUCIATh OTIMYUTENIbHbIE CBOMCTBA XUMUYECKUX BEILECTB; Pa3iMiyaTh OCHOBHBIC
XUMHUYECKHUE ITPOLIECCHI; ONPENENATh OCHOBHBIE KJIACChl HEOPTaHUYECKHUX BEUIECTB; IOHUMATh CMBICI XUMUYECKUX TEPMUHOB;
v’ OBJIaJICHHE OCHOBAMH METOIOB MO3HAHWSI, XaPAKTEPHBIX ISl ECTECTBEHHBIX HAYK: XapaKTEPHU30BaTh METO/IbI X UMHUYECCKON
HayKH(Ha0II0/IeHne, CpaBHEHUE, SKCIIEPUMEHT, U3MEPEHHUE) U UX POJIb B O3HAHUU PUPOJIbI; MPOBOJUTH XUMUYECKUE OIBITHI
U DKCIIEPUMEHTBl U OOBACHATH UX PE3YJIbTAThI;
v’ YMEHHE OIIEHUBATH MTOBEICHHE YEIOBEKA C TOUKHU 3PCHUST XUMUYECKO# O€30ITaCHOCTH 110 OTHOIICHHIO K YEJIOBEKY M MIPUPO/IE:
MCIIOJIb30BATh 3HAHMSI XUMHHU MPU COOJIOJICHUU TIPABUI UCIIOJIb30BaHUS OBITOBBIX XUMUUYECKHUX MTPENapaToB; pa3aniarh
onacHbI€ U 0€30MacHbIE BEIECTBA.

v
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PaGouast mporpamMmma moctpoeHa Ha OCHOBE KOHIICHTPUYECKOTO MOAX0/1a. DTO JOCTUTACTCS TyTeM BBIWICHEHHS TUIaKTHUYECKON
SIMHUIIBI— XMMHYECKOTO 3JIEMEHTA: 3/1eCh TAKOBBIMHU BBICTYIMAIOT ()OPMBI CYIIIECTBOBAHMI(CBOOOHBIC ATOMBI, TPOCTHIE M CIIOKHBIE



BeniecTBa). B nporpamme yuuTsiBaeTcs peanuzanus  Kypcom (usuku(7xiacc) u ouonoruu(6-7K1accer), rae qaeTcs 3HaKOMCTBO CO
CTPOEHUEM aTOMa, XUMHYECKON OpraHU3alMel KIETKH U MpoueccaMu 0OMEHA BEILECTB.

Mertonbl, GOpMBI, TEXHOJIOTHU O0yUEHHUS.

MeTtonbl 1 GopMbI OOyUEHHUSI ONIPEACIIAIOTCS C YYETOM UHAUBUAYATbHBIX U BO3PACTHBIX OCOOEHHOCTEH yJaluxcs, pa3BUTHS U
caMOpa3BUTHUS JIUYHOCTH.

[Tpu npenogaBaHuy Kypca XUMHUH UCTIONB3YIO CIAEAYIONINE TEXHOJIOTUH 00YUYEHUs: Pa3HOYPOBHEBOIO 00yUYEHUS,
nesitenbHOCTHOTO Moaxoaa, UKT, 3mopoBsecOeperaroiiye TEXHOIOTUN U UTPOBBIE TEXHOJIOTHH.

[{udpossie 00pazoBaTeIbHBIC peCypChl: Ipe3eHTau PowerPoint, nHTepHET-pecypChI

OO6opynoBaHue: - KOMIBIOTEPHI; MYJIbTUMEAUNHBIN TPOCKTOD;

st hopMUpOBaHUKS YKCTIEPUMEHTATIBLHBIX YMEHUN U COBEPIIICHCTBOBAHUSL YPOBHS 3HAHUN 00yUYaronIuXxcs B pabouyro
MpOTpaMMy BKJIFOUEHBI JTA0OPATOPHBIE OMBIT U MPAKTUYECKHUE padOThI, MpeycMOTpeHHbIe [[puMepHOi 1 aBTOPCKOM MporpaMMamu.

JlanHas mporpamMma KOHKPETHU3UPYET COepKaHUE CTaHAApTa, NA€T pacHpeneseHue y4eOHbIX 4acoB MO paszjenam Kypca,
MOCJIEIOBATENBHOCTh U3yUEHUS TEM U PA3/ENOB , JIOTUKU y4€OHOTO Npolecca, BO3PACTHBIX OCOOEHHOCTEN ydaluXxcsl.

Cucrema popM KOHTPOJISI YPOBHSA JOCTHKEHHUH YYAIIUXCHA U KPUTEPUM OLICHKH.

JI1s1 KOHTPOJISL yPOBHS JOCTHKEHUN YUYALIUXCSl UCIIOJIBb3YIOTCS TAKME BUABI KOHTPOJIS KAaK TEKYIIWM, TEMATUYECKUIM, UTOTOBBIN
KOHTPOJIb; (POPMBI KOHTPOJISL: KOHTPOJIbHAs paboTa, mudPepeHIInpOBaHHbIN HHANBUAYATbHBIN MUCHbMEHHBIN OMIPOC, CAMOCTOSTEIbHAS
MpoBepoYHas paboTa, MpakTuueckas padoTa, TECTUPOBAHUE, XUMUUECKHUM TUKTAaHT, MUCbMEHHBIC JOMAIITHUE 3a/IaHMUSI,
KOMITBIOTEPHBIN KOHTPOJIb.

OcHoBHOI1 (hopMO¥T OpraHU3aluy y4eOHOTO TIpoliecca SBIIETCS KIaCCHO-ypOUHas cucteMa. B kadecTBe HOMOHUTENBHBIX (popm
OpraHu3aluyd 00pa30BaTEILHOIO MPOLIECCA UCTIONB3YETCSI CUCTEMA KOHCYJIBTALIMOHHON MOJAEPKKH, UHIMBUIYAJIbHBIX 3aHSATUH,
caMoCToATeNbHas paboTa yyaluxcs ¢ UCIOJIb30BAHUEM COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJIOTHIA.

Copeprkanue mporpaMMbl HalpaBJIEHO HA OCBOEHUE YYalllUMUCS 3HAHUW, YMEHHUI U HABBIKOB HAa 0A30BOM YPOBHE, YTO
COOTBETCTBYET 00pa30BaTEIbHOM MPOrpaMMe IIKOJIbl. XUMHUSI, KaK OJIHA U3 OCHOBOMOJIAralouMX 001acTel eCTeCTBO3HAHUS, SBIISIETCS
HEOTHEMJIEMOM YacThi0 00Pa30BaHUA IIKOJIBLHUKOB. KaK/blil UeOBEK dKUBET B MUPE BEUIECTB, IO3TOMY OH JIOJDKEH UMETh OCHOBBI
(hyHIaMEHTAIBHBIX 3HAHUN 110 XUMHUH, TTO3BOJISIONINE BBIPAOOTATh MPEJCTABICHUS O COCTaBEe
BEIIIECTB,UXCTPOCHUH,ITPEBPAIICHUSX, TPAKTUYECKOMHUCIIONH30BAHUHU,aTAK)Ke 00 OMACHOCTH, KOTOPYIO OHU MOTYT MPECTABIIATh.



N3ygas xumuto, ydamnuecs: y3HatoT O MaTepruaJbHOM €IMHCTBE BCEX BEIIECTB OKPYXKAIOIIETO MUPA, 00YCIIOBIICHHOCTH CBOMCTB
BEILIECTB UX COCTABOM U CTPOCHHEM, MO3HABAEMOCTH U MPEACKA3yeMOCTH XUMUYECKUX SABJICHUN. MI3yueHre CBOMCTB BEIIECTB U UX
MIPEBPAIICHUIA CTIOCOOCTBYET JIOTHYECKOMY MBIIUICHUIO, & TPaKTUYECKas padoTa ¢ BENIECTBAMU—TPYAOIIO0UI0, aKKYPAaTHOCTH U
coOpanHocTH. Ha mpumepe XxuMuu yyaniyecs mojy4aroT MPEACTABICHHS O METOAaX MO3HAHUS, XapaKTEPHBIX JIJISl €CTECTBEHHBIX
HayK.

Coaepxxkanne NporpaMmal.

BBenenue «IlepBoHavaibHble XUMUYECKHE OHATHSD (74):

[IpeameT xumuu. MeToibl NO3HAHUS B XUMUU: HAOIIOACHUE, SKCIIEPUMEHT, MojenupoBanue. Vcrounnku nuHdopmamnuu, ee
IIOJTyYEHNE, AaHAJIN3 U IPEACTABIICHUE €T0 PE3YyJIbTaTOB.

[ToHsiITHE O XUMHUYECKOM AJIEMEHTE U (POpMax €ro CyliecTBOBaHMS: CBOOOJHBIX aTOMaX, MPOCTHIX U CIOXKHBIX BEIECTBA

[IpeBpaiienus BemecTB. OTINUYNE XUMHUYECKUX Peaklnil oT puznueckux siieHuid. Pojib XuMuM B )KM3HU YETIOBEKA.

Kpatkue cBeeHHs 13 UCTOPUU BOBHUKHOBEHUS U pa3BuTusa xumuu lepron anxumuun. .Xumus B XVI B. Pazpurne xumuu Ha
Pycu. Posib 0T€4eCTBEHHBIX YUEHBIX B CTAHOBJICHUU XUMHUYECKOW Hayku- paboTel M.B.JlomonocoBa, A.M.bytieposa,
J1.1.Menpeneena.

XuMuueckasi CAMBOJIMKA. 3HAKM XUMHUUYECKHUX JIEMEHTOB M MPOUCXOXKICHUE UX Ha3BaHUN. Xumudeckue hopmynsl. MUHIEKCH 1
ko3 punueHTsl. OTHOCUTENIbHBIE AaTOMHAS U MOJIEKYJISIpHAs Macchl. PacueT MacCOBOM 10J1M XMMHUYECKOT0 3JIEMEHTa 1o popmysie
BEILIECTBA.

[lepnonuueckas cucrema xumudeckux 3neMenToB JI.M.MenpeneeBa, ee CTpyKTypa: Malible U OOJBIINE IEPUOJIBI, TPYIIIHI U
noarpynnsl(raaBHas ¥ nodboyHas).[lepuoauueckas cucrema Kak CipaBOYHOE MOCOOUE ISl MOJIy4EHUsI CBEACHUM O XUMUYECKIX
JJIEMEHTAX.

Pacuernbie3anaun.l.HaxoxxneHne OTHOCUTEILHON MOJIEKYIISIPHOW MacChl BellecTBanoeroxuMuaeckoriopmyie.2. Berancnenue
MacCOBOM 101 XUMHUYECKOT0 3JIEMEHTa B BEIIECTBE MO ero popmyre.

Hemonctpanuu. 1.Moaennpa3inyHbIX TPOCTHIX U CIOKHBIX BellecTB. 2. Koyekuusi CTeKJISHHON
xuMuueckounocybl.3. Koekius MatepraioB U U3ACIMM Ha OCHOBeantoMuHus.4. BzaumopaeiicTBrue MpamMopa ¢ KUCJIOTON U
ITOMYTHEHHUE U3BECTKOBOM BOJBI.

JlabopaTopHbie paboThl.1.CpaBHEHUECBONCTB TBEPABIX KPUCTAIMYECKUX BEIIECTB M PacTBOPOB.2.CpaBHEHHE CKOPOCTH
MCHIapEHUs BOJIbI, OJEKOJIOHA U ATHIIOBOTO CIIUPTA ¢ GUIBTPOBAIbHOM Oymaroii.




[Ipaktruueckue padothl. 1. [IpaBuia TexHuku 0€30MacCHOCTH TP padoTe B XUMHUYECKOM kabunete. JlabopaTopHoe
obopynoBanue u ooparmienue ¢ HuM. 2. Habmomenne 3a ropsieii CBe4oii.

Tema 1. « ATOMBI XHMHYECKHX 3JIeMeHTOB» (9 u):

AToMbl Kak (opma CyIIeCTBOBAHUS XHUMHUYECKHX 3JIeMEHTOB. OCHOBHBIE CBEJICHUS O CTPOCHUHU aTOMOB. JlokazaTenbcTBa
CJIO)KHOCTH cTpoeHHst aToMOB. OnibIThl Pesepdopaa. [InanerapHas Moziens CTpOEHUS aToMa.

CocTraB aTOMHBIX SJIep: MTPOTOHBI U HEUTPOHBI. OTHOCUTEIbHAS aTOMHAsI Macca. B3anMOCBA3b NOHATUHCIIPOTOHY, KHEUTPOH,
«OTHOCHUTEJIbHAS aTOMHasi Maccay. MI3MeHeHue yuciia IpOTOHOB B siApe aTOMa —00pa30BaHNE HOBBIX XUMUUECKUX 3JIEMEHTOB.

M3meHeHune ynciia HEUTPOHOB B sipe aToMa- o0Opa3zoBaHue N30TONOB. COBPEMEHHOE ONPENEIECHUE OHITHS «XUMUYECKUN
aneMeHT».M30Tombl Kak pa3HOBUIHOCTH aTOMOB OJJHOTO XUMHUYECKOTO JJIEMEHTA.

OnekTpoHbl. CTpPOEHUE 3JIEKTPOHHBIX YPOBHEH aTOMOB XMMHUUYECKUX 3JIEMEHTOB MaJIbIX MEPUOIOB IEPUOJUUECKON cUCTEMBI /1.
. Menneneesa. [lonsTre 0 3aBepIIEHHOM U HE3aBEPIICHHOM 3JICKTPOHHOM clioe(3HepreTuueckoM ypoBHe). [leproanyeckas cucrema
xumudeckux 3nemeHToB J[.M.MeHaeneeBa u cTpoeHHE aTOMOB: (PU3UUECKUI CMBICI OPSAIKOBOIO HOMEpPA 3JIEMEHTA, HOMEpa TPYIIIbI,
HOMEpa Mepuoaa.

M3meHeHue uyncia 3JIeKTPOHOB Ha BHEUTHEM 3JIEKTPOHHOM YPOBHE aTOMa XMMUYECKOTO AJIEMEHTa- 00pa30BaHUE
MOJIOKUTENBHBIX U OTPULIATENbHBIX HOHOB. MIOHBI, 00pa3oBaHHbIE aTOMaMU METAJUIOB U HEMETAJUI0B. [[pruunHbl n3MEeHeHus
METAJNINYECKUX U HEMETAJUIMYECKUX CBOMCTB B IIEPUOAAX U IPYIIIAX.

O6pazoBanue OumHapHBIX coeauHeHuid. [lonsTue 06 noHHOM cBs3u. Cxembl 00pa3oBaHUs MOHHOM CBsI3U. B3anmoneicTBre
aTOMOB XHUMHUYECKUX JIEMEHTOB-HEMETAJUIOB MEX]ly cOO0O- 00pa30BaHrEe JBYXaTOMHBIX MOJIEKYJ MPOCThIX BeuecTB. KoBaneHTHas
HETIOJISIpHAs XUMHUYECKasl CBs3b.

DNEeKTPOHHBIE U CTPYKTYPHbIE (POPMYJIBL.

B3auMopeiicTBE aTOMOB XUMUYECKUX 3JIEMEHTOB-HEMETANIOB MEXIY OO0~ 00pa3oBaHUe OMHAPHBIX COCTMHEHUI
HEMETAIJIOB. DJIEKTPOOTPULIATEILHOCT. [[OHATHE O KOBAJICHTHOM NMONSPHOM CBsI3U. [loHATHE O BAJIGHTHOCTH KaK CBOMCTBE aTOMOB
00pa30BbIBaTh KOBAJIEHTHbIE XUMUYecKHe cBsi3U. CocTaBnenue Gopmys OMHAPHBIX COEAMHEHUH IO BAJIEGHTHOCTH.

B3aumMopeiicTBE aTOMOB XMMUYECKUX 3JIEMEHTOB-METAJUIOB MEKy CO00i - 00pa3oBaHKre METATUTMUYECKUX KPUCTAJUIOB.
IToHsiTHE O METAIUIMYECKOU CBA3HU.

JeMoHcTpannu. Mogenu aToMOB XMMHYECKHUX JJIEMEHTOB. llepmoanueckas cucTeMa XMMHUYECKUX DJIEMEHTOB
JI.1.MeHnpeneena.




JlaGopatopHble paboThl.3.MojenupoBaHre TpPUHLKIIA ASUCTBUN CKOHUPYIOIIEro MUKpockona.4.M3rorosnennemoneneit
OWHApPHBIX COCAMHEHUIA.
KoHTtposbHasg padora Nel « ATOMBI XUMHYECKHX JIEMEHTOBY

Tema?2. « IIpocrbie BemecTBa» (4 4):

[Tosio)keHHE METAIVIOB 1 HEMETAJIJIOB B MEPUOANYECKON cUCcTEME XUMHUYECKUX diieMeHTOoB . 1. MenneneeBa. Baxnernimmue
MIPOCTHIE BEIIECTBA - METAJUIBL: KEJI€30, ATFOMUHUM, KaJIbIMi, MArHUN, HATpUH, kamuid. O01ue puznyeckue CBOMCTBAa METaIOB.

Baxxnelmme mpocThie BEIIECTBA - HEMETaUIbl, 00pa30BaHHbIC aTOMaMU KUCIOpPOa, BOAOPOAa, a30Ta, cepbl, hocdopa,
yriepoaa. Mosiekyibl POCTHIX BEIIECTB-HEMETAIIIOB-BOAOPOAA, KUCIOPOa, a30Ta, TaJIoreHOB. OTHOCUTENbHASI MOJICKYJISIpHAs
Macca.

CnocoOHOCTh aTOMOB XMUMHUUYECKHUX DJIEMEHTOB K 00pa30BaHUIO HECKOJIBKUX MPOCTHIX BEIIECTB- AJJIOTPOIHUS. AJITIOTPOITHbIC
MoauduKanuu Kuciaopoja, hochopa u ooBa. MeTasinueckue 1 HeMETALTUYECKUE CBOMCTBA MPOCTHIX BeIeCTB. OTHOCUTEIIBHOCTh
JIeJICHUsI TIPOCTBIX BEIECTB HA METaUIbl U HEMETAILIBI.

Yucno ABoranpo. KonuuectBo BemectBa. Mosb. MonsipHast macca. MonsipHbIil 00beM ra3000pa3HbIiX BewecTB. KpaTHbie
€MHULIBI KOJJMYECTBA BEIIECTBA— MUJUIMMOJIb Y KWJIOMOJIb, MHJUIAMOJISIPHAS U KUJIOMOJISIPHAs Macchl BEIIECTBA,
MUJUTUMOJISIPHBINA U KUIIOMOJISIPHBIN 00BEMBI Ta3000pa3HbBIX BEIIIECTB.

Pacuetsl ¢ ucronb30BaHUEM MOHSATUN «KOJIUYECTBO BEIIECTBAY, «MOJIIPHAS MACCa», «MOJIIPHBIHOOBEM Ta30B»,«ITOCTOSTHHAS
ABoraapo.

Pacuernbie3anaun. 1. BerarciieHueMOIsIpHONMACCHIBEIIECTBIIOXUMHUECKUM opmMyinaM. 2. PacdeTsl ¢ UCIIOIb30BaHUEM TOHSITHIA
«KOJMYECTBO BELIECTBAY,

«MOJISIPHAST MACCa»,«MOJISIPHBIA 00BEM Ta30BY», KIMOCTOSTHHAS ABOTaIPO».

HemoHctpanuu. HekoTopble MeTaibl U HEMETAJIbl KOJIMYECTBOM BeliecTBa 1 Mok, Moenb MOJIIpHOTO 00bemMa
ra3z000pa3HbIX BEIIECTB.

JlabopaTopuble padoThl.b.O3HaKOMIIEHHE C KOJIEKIIMIMUMETAIUIOB.6. O3HaKOMIIEHUE C KOJUIEKIIMSIMUA HEMETAJIIOB.




Tema3 «CoennHeHHsI XHMHAYECKHUX YJIeMeHTOB» (13 u):

Crenenb okuciieHus. CpaBHEHHE CTETIEHH OKHUCIIEHUS U BAIEGHTHOCTH. OINpeeIeHHe CTENEHN OKUCIEHUS AJIEMEHTOB T10
XUMHUECKOH Gopmyne coenunenus. CoctaBieHue GopMy OMHApHBIX COEAUHEHNUN, OO CITOCOO X Ha3bIBaHMUSL.

BbuHapHble COEMHEHNSI METAJUIOB M HEMETAJIOB: OKCHUJIBI, XJIOpHIbL, cylbduasl u Ap. CocraBieHue ux Gopmyi.

buHapHbIE COeIMHEHUST HEMETAJUIOB: OKCH/IbI, JIETy4re BOJAOPOIHBIE COEIMHEHNUs, X cocTa [IpeacraBurenn OKCUIOB: BOJA,
YIJIEKHACIIBIN a3 U HerauieHas u3BecTb. [IpeactaBuTenu JIeTydnx BOLOPOAHBIX COETMHEHUM: XJIOPOBOAOPOL U AMMHUAK.

OcHoBaHus, UX COCTaB U Ha3BaHUA. PacTBopuMocTh OCHOBaHUH B Bojie. Ta0iMiia pacTBOPUMOCTH TUAPOKCUAOB U COJEH B
Boze. IlpencraBureny MENOYE: TMAPOKCHUABI HATPHs, KaIKs U Kanblus. [IoHsATHE 0 KaueCTBEHHBIX peakuusx. IHauKaTopsl.
N3MeHeHne OKpaCKu HHANKATOPOB B LIEJIOYHOM CpEIE.

Kucnotsl, ux coctaB u Ha3zanus. Knaccudukanus kucnort. [IpencraBurenu KUCIOT: cepHas, coysiHas U a3oTHas. [lonarue o
HIKaJIe KUCIOTHOCTH— WKaa-pH. 3MeHeHne okpacku HHANKATOPOB B KUCJIOTHOU Cpele.

Conu Kak MpOU3BOIHBIE KUCIIOT U OCHOBaHMM. VX cocraB u HazBaHus. PacTBopumocTs coiset B Boae. [IpencraBurenu conen:
XJIOpH]T HATpHs, KapOoHat U ¢pocdat KaubLus.

AMOp(QHBIE U KPUCTAJUIMYECKUE BEIIECTBA.

MexMolieKysipHbIe B3aUMOACUCTBUS. THIIBI KPUCTAUNIMYECKUX PEIIETOK: HOHHAsI, aTOMHAsl, MOJIEKYJIApHAs U METaUINYECKasl.
3aBUCUMOCTh CBOMCTB BELIECTB OT THUIIOB KPUCTAJUIMYECKHUX PEIIETOK. BelecTBa MOJEKYJISIPHOTO U HEMOJIEKYIISIPHOTO CTPOCHMUS.
3aKOH MOCTOSHCTBA COCTaBa IS BEIIECTB MOJIEKYJIIPHOTO CTPOEHUS.

UucTtsie BemecTBa U cMecu. [Ipumepsl sKUAKUX, TBEPIBIX U Ta3000pa3HbIx cMeceil. CBONCTBA YMCTHIX BEMIECTB U cMeceit. Mx
coctaB. MaccoBasi U 00beMHast 10JIM KOMIIOHEHTa cMecU. PacdeTsl, CBsI3aHHbIE C UCIIOIb30BAaHUEM MOHSITHS J1OJIS.

Pacuernbie3amaun.l.PacyuerMaccoBoinO0OBLEMHONIOIEHKOMIIOHEHTOBCMECH BEIIECTB.
2.BrranciieHrneMaccoBONI0IMBENECTBABPACTBOPEIIOM3BECTHOM
MaccepacTBOPEHHOTOBEIIECTBANMaccepacTBOpuTens.3. BerarciennemMaccsl pacTBOPsIeMOT0 BEIIECTBA U PACTBOPHUTEIS, HEOOXOIMMBIX
IUISL IPATOTOBJICHUS OIIPEEIICHHON MacChl pacTBOpa C U3BECTHOM MacCOBOM J0JIEN pACTBOPEHHOI'O BELIECTBA.

Hemonctpanuu. O6pa3ipl OKCUIOB, KUCIOT, OCHOBaHUH U cojieil. Moenn KpuCcTaIIMYeCKUX PEIIETOK XJIOpUaa HaTpus,
anmasa, okcuza yriaepoaa (1V). KucinotHo-1enounbie HHIMKATOPbI, U3MEHEHUE OKPACKU B Pa3IMYHbBIX CpeliaX. Y HUBEPCATbHBIMI
MHJUKATOP U U3MEHEHUE €ro OKPaCKU B Pa3IMYHBIX Cpeax.

JlabopaTopHbie paboThl. /. O3HAaKOMJIEHHE CO CBOMCTBaMHM aMMuaka. 8.KauecTBEeHHbIE peaKIMU Ha YIJIEKUCIHbIN Tras3.
9.M3meHeHne OKpacKu MHIMKATOPOB B pacTBOpax 1menouei u kuciot. 10.Paznenenne cmecei.




[TpakTryeckue paboThl. 3. AHAINU3 MOYBHI U BOJIBL.. 9. [IpUroToBneHune pactBopa caxapa U pacyeT ero MacCoBOM JOJU B
pacTBope.
KoHTtposbHasg padora Ne2 «CoequHEHN XUMUYECKUX JIEMEHTOBY

Tema 4. « U3meHeHus1, npoucxoasimmue ¢ Bemecrsamm» (12 u):

IloHATHE SIBIIEHUN KaK U3MEHEHUH, IPOUCXOJAIINX C BEIICCTBAMU.

SIBneHus, CBA3aHHbBIE C U3MEHEHUEM KPUCTAJUIMUECKOIO CTPOSHHMSI BEILIECTBA IPU IOCTOSTHHOM €0 COCTaBe, (pu3nueckue
aBiieHHsl. OU3NUEecKUe SBJICHHS B XUMHH. TUCTUIUISIUS, KPUCTAIIU3ALIMS, BBITAPUBAHUE U BOTOHKA BEILECTB, IIEHTPUPYTUPOBAHUE.

SIBneHus1, CBA3aHHBIE C ©3MEHEHNEM COCTABA BEILIECTBA,- XUMUYECKHE peakuu. [[pu3Haku u yClnoBUs MPOTEKAHUS XUMUYECKUX
peakuuii. [ToHsATHE 00 PK30-U SHIOTEPMHUUECKUX PEAKLMAX . PeaKIuu ropeHusl 4acTHBIN Cllydaid SK30TEPMHUYECKUX PEaKLUi,
IIPOTEKAOIIUX C BBIICJICHUEM CBETA.

3aKOH COXpaHEHMs MacChl BEIECTB . XMMUYECKHE YpPaBHEHUA. 3HAUEHHE UHIEKCOB U KO3 PuimenToB. CocTaBieHue
YPAaBHEHUN XUMHUUYECKUX PEAKIIUAM.

PacueTsl o XUMHYECKUM ypaBHEHUSIM. PellieHne 3a1a4 Ha HaXO0XACHHE KOJIMYECTBA BEIIECTBA, MACChl WJIM 00beMa MPOIyKTa
peaxkuu Mo KOJIMYECTBY BELIECTBA, Macce WM 00bEMY HCXOJHOTO BEleCTBa. PacueTsl ¢ MCIIOIB30BaHUEM MOHATHUS«I0IS», KOTAa
HCXOJHOE BEIIECTBO JaHO B BUJE PACTBOPA C 3aJaHHOM MacCOBOU
UM COJEPIKUT ONPEACIEHHYIO JOJII0 IIPUMECEH.

Peakiun pasnoxenus. [loHstue o ckopocTH XxuMuueckux peakuuii. Karanuzaropsl. @epMeEHTHI.

Peakuuu coenunenus. Katanutuueckue 1 HekaTaiuTuueckue peakuuu. OOpaTuMble 1 HeoOpaTUMbIE pEeaKLUU.

Peaknuu 3amenienns. DIEKTPOXUMUYECKHUM Pl HAPSHKEHUI METAJIJIOB, €r0 UCIOJIb30BAHNUE JIJISl IPOTHO3UPOBAHHUS
BO3MOKHOCTH IMPOTEKAHUs PEAKIUI MEKy METaJUIaMU U PaCTBOPaMHU KUCIOT. Peakiny BBITECHEHUS OJHUX METAJUIOB U3 PACTBOPOB
HX COJIEM APYTUMH METaJUIaMH.

Peakiuu oOMeHa. Peakuuu HeWTpanu3auuu. Y ClIOBUs IPOTEKaHUs peakluii 0OMeHa B pacTBOpax /10 KOHIIA. THUITbl XUMUYECKUX
peakiuii (110 MPU3HAKYCYUCIIO ¥ COCTAB MCXO/IHBIX BEIIECTB U MPOIYKTOB PEAKIIUM») Ha IPUMEPE CBOMCTB BOJIbI. Peakius
Pa3JIOKEHUS- PJIEKTPOJIN3 BOJBI. Peakiium coenruHEeHUs —B3anMOIEUCTBUE BOJBI C OKCUIAMU METAJUIOB U HEMETAIUIOB. [loHATHE
«TUAPOKCUIBDY. Peakunu 3aMeleHus- B3auMOIEMCTBU



€ BOJIBI C HIEIOYHBIMHU U IIETIOYHO3EMENBHBIMHI MeTajuiaMu. Peakiiuu oOMeHa (Ha mpuMepe TUApoIn3a Cyab(uaa alfoOMUHAS U
KapOuIa KaabITus).

PacuerHblie3agaun. 1. BerurciieHnEnOXMMUYECKUMYPaBHEHUSIMMACCHIMIIA KOJIMYECTBA BEIIECTBA 10 U3BECTHOW Macce UiIu
KOJIMYECTBY BEIECTBA OJIHOTO U3 BCTYIMAIOMIMX B PEAKIIMIO BEIIECTB WK MPOAYKTOB peakiuu. 2. Berancnenue
MAacChI(KOJIMYECTBABEIECTBA,00bEMa ) IPOIyKTapEaKkIIum,eCIMU3BECTHAMAcCa UCXOAHOTO BEIIECTBA, COJIEPIKAILETO OMpeeICHHYIO
JI0JII0 TIpuMecei. 3.BBIYMCIICHHE KOJMYECTBA BellecTBa (KOJIMYECTBA BEIlleCTBa, 00beMa) MPOyKTa PeaKiuu, €CJIU U3BECTHA Macca
pacTBOpa U MaccoBasi A0JI1 PACTBOPEHHOIO BEIIECTBA.

Hemonctpanuu. 1. [Tpumepsiduzndeckuxspiennii.2. [Ipumepsl xumudeckux sBiieHui. 3. Pa3noxkenue nepokcuaa Bogopoaa
MOMOUIBIO AMOKCH/IAa MApraHila U KaTayasbl KapTogeis WM MOPKOBH.

JlaGopatopusbie paboTsl. 1 1. Pa3noxkenue nepmanranara kanus. 12.IIpokanuBanuemenuBiaMmeHuCupToBku. 13.3amerienne
Meau B pacTBope xiopuaa meau(ll) xemezom. 14, TloaydeHue yrieKHCIOro ra3a B3auMOCHCTBHEM COJIBI M KUCIIOTHI.

[IpakTrueckue paboThl. 4. [Ipu3HaKu XUMHUUECKUX PEAKIIMIA.

KonTtposnbsHasg padora Ne33MeHeHUsI, TPOUCXOASAIINE C BEILIECTBAMI

Tema 5 «PactBopenne. PactBopsbl. Peakiuiuu noHHOTro 00MeHa» (22 v):

PactBopenue kak ¢pusznko-xumuyeckuii rporecc. [lonsitue o ruapartax u kpucramioruaparax. Pactsopumocts. Kpubie
PACTBOPUMOCTH KaK MOJIEIIb 3aBUCUMOCTH PACTBOPUMOCTH TBEP/IbIX BEIIECTB OT TeMIEpaTypbl. HacklllieHHbIC, HEHACHIIICHHBIE U
MEPECHIIICHHBIE PACTBOPHI. 3HAUCHUE PACTBOPOB JJIsI IPUPO/IBI U CEIIBCKOTO XO35MUCTBA.

[ToHsaTHE 00 PIEKTPOIUTHIECCKON AUCCOIMAIINN. . MeXaHU3M JUCCOIMAIIUH YJISKTPOJIUTOB C PA3IMUYHBIM TUIIOM XUMHUYECKOM
cBs13u. CTeneHb IEKTPOIUTHYCCKON quccorranuu. CUIIbHBIC U ca0bIe 3JeKTpOoauThl. [IoHsITHE 00 2JIEKTPOIUTHYECKOM
JTHCCOLMALIUM. DJICKTPOJIMTHI U HEAJEKTPOJIUTHI. MeXaHN3M JUCCOLMAIIAU DJIEKTPOIUTOB C PA3JTUYHBIM TUIIOM XUMHYECKOU CBS3H.
CreneHb 3IEKTPOIUTHYECKON Auccoruanuu. CuiabHbIe U ciadble AIEKTPOJIUTHI.

OCHOBHBIE TIOJIOKEHUSI TEOPUU DJIEKTPOJUTHUYECKOW IucconManvu. MOHHbIE ypaBHEHUS PEAKUUM. Y CIOBUS MPOTEKAHUS
peakiuu oOMeHa MeXAy AJIEKTPOIUTAMU JI0 KOHIIA B CBETE MOHHBIX MpecTaBieHui. Kiaccudukanus HOHOB U UX CBOMCTBA.

Kucnotsl, ux knaccuduxanus. Juccounarus KUCIOT U UX CBONCTBA B CBETE TCOPUU AJICKTPOJIUTHUECKON AUCCOIUAIINU.
MosnekyJisipHbIE U HIOHHBIE YPABHEHHUS PEAKIMNA KUCIOT. B3anMoaelncTBre KUCIIOT ¢ MEeTalIaMU. DJIEKTPOXUMUYECKUHN PSiT
HANPsKEHUM METAJUI0B. B3anMOAEHCTBUE KUCIIOT C METAUIAMUA W OKCUJIAMHU METAJUIOB. B3anMOIeMCTBHUE KUCIOT C OCHOBAHUSMU-



peaknus HerTpanu3anuu. BzaumoaeicTBie Kucior ¢ coyisiMu. Vcmonp3oBanne TaOIUIIbl paCTBOPUMOCTH ISl XapaAKTEPUCTUKH
XUMHUYECKUX CBOMCTB KUCJIIOT.

OcHoBanus, ux knaccudukanus. Jucconuanns OCHOBaHUM M X CBOMCTBA B CBETE TCOPHUH DJICKTPOIUTUUECKON JUCCOIIUAIINH.
B3auMopeiicTBie OCHOBaHUI ¢ KHCIOTaMHU, KUCIOTHBIMU OKCHAAMH U coyiiMH. Mcronb3oBaHue TaOJUIbI paCTBOPUMOCTH IS
XapaKTepUCTUKN XHUMHUYECKHX CBOWCTB OCHOBaHUW. Pa3iokeHHe HEpaCTBOPUMBIX OCHOBAHWI MpPH HArpEBaHUMU.

Comnum, ux knaccuduxaius u auccouuanus B ceete T/ pa3nuyHbix TUNIOB cojiel. CBOMCTBa coJied B CBET€ TEOpUU
ANEKTPOJIMTUYECKON aucconuanuu. B3anmonecTBre coneil ¢ MeTayiamMu, yCIIOBUS IPOTEKaHU 3TUX peakuuil. Bzaumopeiicreue
CoJIel ¢ KUCIIOTaMH ,0CHOBaHUSIM U cojisiMu. Mcnosib3oBaHue TabIUIbI paCTBOPUMOCTH JIJIS1 XapAKTEPUCTUKU XUMUYECKUX CBOMCTB
COJIEH.

O0o00uIeHne CBEAEHMI 00 OKCHAaX, X KIACCU(PUKALUN U XUMUYECKUX CBOMCTBaX. [ eHeTHUeCKre psAibl METAJIIIOB U

HEMETAJUIOB. [ eHeTnyeckas CBA3b MEXKy KJIacCaMU HEOPTaHWMYECKUX BEIECTB.

JemoHcTpanuy. 3aBUCUMOCTh 3JIEKTPONPOBOJHOCTH YKCYCHOM KHCJIOTBHI OT KOHIEHTpalnuu. B3auMoaencTBre MHKA ¢
cepoi, comnsiHoM kucnotoH, xyopugom meau (I11). l'openue maruus.

JlaGopatopHsbie onbIThl.15.ITomy4ueHre HepacTBOPUMOTO OCHOBAHHUS U PEAKIIHSI €T0 ¢ KUCTIO0TOM.16.Peakim,xapakTepHbIe1Is
PacTBOPOB KHUCIIOT (COJITHOM MITH cepHOi).17.Peakiuu, xapakTepHbIe ISl pACTBOPOB MIEI0YeH (THIPOKCHUIOB HATPHS MK Kayus). 18.
Peakuuu, xapaktepHble A1 OCHOBHBIX M KHCIOTHBIXOKCHI0B.19.Peakinu, XapakTepHble 7151 paCTBOPOB COJIe(Hanmpumep, Ams
xnopuaa meau(11).

[Ipaktuyeckue paboThl. 6. MoHHBIC peakiuu. 7. Y CIOBUS MPOTEKAHUS XUMHUYECKUX PEAKIIMI MEXITy pPaCTBOPAMU AJIEKTPOIUTOB
710 KoHI1a. 8. CBOMCTBA KHCJIOT, OCHOBAHUM, OKCHUJIOB M COJICH.

Kontposnwshas pabora Ne4«PactBopsl. Peakiiuu nonHoro oomeHa
OmnpeneneHre CTENEHW OKHUCIEHUS [UIsl 3JIEMEHTOB, OOpa3yIoLIMX BelIeCTBa pa3HbIX KiaccoB. Peakiuu nonHoro oomena u OBP.
OkucnauTenb 1 BOCCTAaHOBUTEIND, OKUCIEHUE U BOCCTAHOBIICHHE.

Peakiiuu MOHHOTO 0OMEHa M OKUCIIUTEIbHO-BOCCTAHOBUTEIbHBIE peakiuu. COCTaBIeHHE YPAaBHEHUN OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIMI METOIOM JIEKTPOHHOTO OaaHca.

CBolicTBa -METa/NIOB U HEMETAIJIOB, KUCIIOT U COJIEH B CBETE MPEJCTABICHUI 00 OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
MPOLECCAX.

[IpakTruyeckue padboThl. 9. Pemenue sxcriepuMeHTaIbHbIX 33/1a4.

Tema 7 «O06001menne 3HAHUI 0 Han00JIee BA)KHBIX XapaKTEePUCTHKAX BelIeCTB H XHMHYECKHUX NMpoueccoB» (24):



Crpoenue aroma. [lepuoanueckuii 3akoH u I[lepuoanueckas cuctema xumudeckux 3nementoB J[. . Menaeneesa.
Buabsr xuMnueckon CBSI3H.

DneKkTponuTHYecKas nucconuanus. Peakuum HoHHOro oOMeHa.

Knaccudukanus u cBoCTBa MPOCTHIX U CJIOKHBIX BELIECTB.

OKHCIINTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIIMH.

PacueTsl 10 XUMHUYECKUM ypaBHEHMSIM.

Ilnanupyembie pe3y/ibTaThbl H3y4YeHHS Y4eOHOI0 MpeaMeTa.
Tpeb6oBaHus K YPOBHIO NOJATOTOBKHU YYAIIUXCS:

» [lporpamma npemycMatpuBaeT GOPMHPOBAHUE Y YIAIUXCsl 00MICyUYEeOHBIX YMCHHUN M HABBIKOB, YHUBEPCAIBHBIX CIIOCOOOB
JESATENBbHOCTH U KIIFOUEBBIX KOMIIETEHIUI: YMEHUE CAMOCTOSATEIbHO U MOTUBUPOBAHHO OPIaHU30BbIBATH CBOIO
MTO3HABATEINIbHYIO JEATEIbHOCTD; UCIOJIb30BAHUE 3JIEMEHTOB IPUUNHHO-CIIEICTBEHHOTO U CTPYKTYPHO-()YHKIIMOHAIBHOTO
aHaIM3a; ONPEEICHUE CYITHOCTHBIX XapAKTEPUCTUK U3y4aeMOro 00ObEKTa; yMEHUE pa3BEPHYTO OOOCHOBBIBATH CYXKIACHUS,
JaBaTh ONPEEIEHUS, IPUBOINUTD JOKA3aTEIbCTBA; OLIEHUBAHNE U KOPPEKTUPOBKA CBOETO MOBEAECHUS B OKPYKAOIIEM MHPE.

» [lpu BBINIOJIHEHUU TBOPUYECKUX PAOOT OPMHUPYETCsi YMEHHUE OTPEICIIATh a/leKBaTHBIE CIIOCOOBI PEeUIeHUs y4eOHOM 3a1aun Ha
OCHOBE 3aJ[JaHHBIX AJITOPUTMOB, KOMOWHUPOBATH U3BECTHBIE AJITOPUTMBI I€ATEIHHOCTH B CUTYaIUsIX, HE MPEANoaraonmx
CTaHJIaPTHOTI'O IPUMEHEHUS OJTHOTO U3 HUX, MOTUBUPOBAHHO OTKAa3bIBAThCS OT 00pa3la ASITeIbHOCTH, UICKaTh OPUTHHAIIbHBIC
peuieHus. YJamuecs J0JKHbBI HAyYUThCS MPEACTABISATh PE3YJIbTAThl MHAMBUYAJIBHON U TPYNIIOBOW ITO3HABATEIbHON
AEsITeIbHOCTU B (DOpME HCCIIeI0BATENbCKOTO MTPOEKTa, MyOIMUHOM npe3eHTauy. Peanu3zanus noypoyHo-TeMaTHUeCKOro IiaHa
o0ecreynBaeT OCBOEHUE O0IIEyUYEeOHBIX YMEHUN U KOMIIETEHIIMH B paMKax MH(OPMALIMOHHO-KOMMYHUKATUBHOM
NS TETBHOCTH.

» TpeOGoBaHUs K YPOBHIO TOATOTOBKH 00YYAFOIITMXCS BKITIOYAIOT B ce0s1 Kak TpeOOBaHWs, OCHOBAaHHBIC Ha YCBOCHUH U
BOCITPOM3BEJICHUHU YU4€OHOr0 MaTepralia, MOHUMaHUHM CMbICTIA XUMUUYECKUX MOHATUN U SABJICHHUM, TaK 1 OCHOBaHHBIE Ha OoJiee
CJIOXKHBIX BUJIaX JESATEIbHOCTU: O0OBICHEHHE (PU3NYECKUX U XUMHUECKUX SABJICHUM, TPUBEICHUE TPUMEPOB MPAKTUYECKOTO
MCIIOJIb30BAHUS U3YyYaEMbIX XUMUYECKUX SIBJICHUHN U 3aKOHOB. TpeOoBaHMs HaNpaBlIEHbI HA peanu3alllio 1eITeIbHOCTHOTO,
MPAKTUKO-OPUEHTUPOBAHHOTO U IMYHOCTHO OPUEHTUPOBAHHOTO MOAX0/10B, OBJIAJCHUE yYAIIUMHCS CIIOCO0aMu



UHTEIJUICKTYaJIbHOW U MPAKTHYECKON JesITeIbHOCTH, OBIIAICHUE 3HAHUSAMHU ¥ YMEHHUSMH, BOCTPEOOBAHHBIMU B IIOBCEIHEBHOM
’KH3HH, TIO3BOJISIONIMMHU OPHEHTUPOBATHCS B OKPYKAIOIIEM MUPE, 3HAUMMBIMHU JJIsl COXPAHSHHST OKPYKAIOIIeH CPe/Ibl U
COOCTBEHHOTO 3/10POBBAI.

B pe3yiabTare udydyeHnus npeaMera ydamuecs 8 kiacca J0JKHbI:

3HAmMb/NOHUMAmMb
» OCHOBHBIE ()OPMBI CYIIECTBOBAHHUSI XUMUYECKOTO 3JIeMEHTa (CBOOOHBIE aTOMBI, TPOCTHIC U CIIOKHBIE BEIIECTBA); OCHOBHBIC

CBEJCHUS O CTPOCHUU aTOMOB 3JIEMEHTOB MAJIBIX [IEPUOJIOB; OCHOBHBIE BUJIbI XUMUUYECKUX CBA3€EU; TUIIBI KPUCTAIIMYECKUX
peneTok; GakTophl, ONPEALIAIONINE CKOPOCTh XUMUYECKUX PEAKIIUN U COCTOSTHUE XUMUUYECKOTO PAaBHOBECHST; TUIIOJIOTHUIO
XUMHUYECKUX PEAKIMH 10 PA3JIMYHBIM ITPU3HAKAM; CYIIIHOCTb 3JIEKTPOIUTAYECKON TUCCOIMALINM; Ha3BaHHUs, COCTAB,
KJIacCCU(UKAIIUIO U CBOMCTBA BAXXHEUIIINX KJIACCOB HEOPTaHUUECKUX COCIMHEHUMN B CBETE TEOPHUH IJICKTPOJIUTUUECKOMN
JTVCCOLIMALAY U C TTIO3UILUNA OKUCICHUS-BOCCTAHOBJICHNUS; BAXKHEHIIINE XUMUYECKNE MOHATHS, OCHOBHBIC 3aKOHBI XUMUH,
OCHOBHBIE TEOPUU XUMHH, BAXKHENIIINE BEIIECTBA U MAaTEPUAIIBI.

Ymems

» TPHUMCHSTH CJICIYIONIUE MOHATHS: XMMHUYCCKUI 3JIEMEHT, aTOM, H30TOIIbI, HOHBI, MOJICKYJIBI; IIPOCTOE U CIIOXKHOE BEIIIECTBO;
AJUTOTPOTIHS; OTHOCUTEIbHAS M MOJICKYJIIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJISIPHAS Macca, MOJIIPHBINA 00beM, YUCIIO
ABoOTapO; JIEKTPOOTPHUIIATEILHOCTD, CTENIEHb OKUCIICHUS, OKUCIUTEIbHO-BOCCTAHOBUTEILHBIN MPOLIECC; XUMUYECKAs CBSI3b,
€€ BUJIBI ¥ PA3HOBHIHOCTH; XUMHUYECKAs PEAKIHs U €€ KIIacCU(PUKAIIUN; CKOPOCTh XUMHUUECKON peakiny B (aKTOPhI e
3aBUCHUMOCTH; 00paTUMOCTh XUMHUYECKHUX PEAKIUi, XMMUYECKOE PAaBHOBECHE U YCIIOBHUS €T0 CMEIIECHHUS; JICKTPOJIUTUYCCKAs
JUCCOITHAIINS, THIPATALM MOJICKYJI U HOHOB; HOHBI, X KJIaCCHU(UKAIUSI U CBOMCTBA; DJICKTPOXUMUYSCKUIN P HATIPSKESHUM
METAaJIOB;

» pPa3bACHATH CMBICT XUMUYECKUX (POPMYJI M YPaBHECHHUM; OOBSICHATh JCHCTBHE N3YUCHHBIX 3aKOHOMEPHOCTEH (COXpaHEeHUE
MacCChl BEIIECTB MPU XUMUUYECKUX PEAKIUAX ); ONIPEACIISITh CTENIEHU OKUCIICHUSI aTOMOB XUMUUYECKHUX 3JIEMEHTOB 110 hopMyJiam
UX COCJIMHEHUI; COCTABIISITh YPAaBHEHHUSI PEAKIIUMA, ONIPEACIIATh UX BUJ U XapaKTePHU30BaTh OKUCIUTEIILHO-BOCCTAHOBUTEIIHHBIC
peaKIuu, ONpPeAeIIATh MO COCTaBY (XUMUUECKUM (popMysiaM) MPUHAIJICKHOCTh BEIIECTB K Pa3IMYHbIM KJIaccaM COCAMHEHUN U
XapaKTeprU30BaTh UX XMMUYECKUE CBOMCTBA, B TOM YKCJIE U B CBETE TECOPUH AJICKTPOJIUTHICCKON JUCCOIMAIINN; YCTAaHABINBATh



TeHETHYECKYIO CBSI3h MEXKIY KJIACCAMU HEOPTaHWYECKUX COCTMHEHUI U 3aBUCUMOCTH MEKTY COCTABOM BEIIECTBA M €TO
CBOMCTBaMU;

» o0pamarhcs ¢ Ja00paTOpHBIM 000PYI0BAaHUEM; COOJIIOIATh MPABUI TEXHUKH 0€30ITaCHOCTH; MMPOBOIUTH MPOCTHIC XUMUICCKHUEC
OTIBITHI; BHIMOTHATH XUMUYECKUI SKCIIEPUMEHT HAOJIFOAAaTh 38 XHMHUYCCKUMU TIPOIIecCaMy U 0()OPMIIATh PE3yIbTaThl
HAOIIONCHUH;

» TPOU3BOJUTH PACUETHI 10 XUMUYICCKUM (POpPMYJIaM U YPaBHEHUSAM C UCIIOJIb30BAaHUEM HU3YUCHHBIX MTOHATHH;

» TIPOBOJUTH CAMOCTOSTCIIBHBINA MMOUCK XUMUYCCKON MH(POPMAIIUU C UCITOJIH30BAaHUEM PA3IMYHBIX HCTOYHUKOB (HAy4HO-
HOMYJIAPHBIX U3JaHMI, KOMIIBIOTEPHBIX 0a3 HaHHBIX, pecypcoB MHTepHeTa); HCIO0Jb30BaTh KOMIIBIOTEPHBIC TEXHOJOTHH
JU1s1 00pabOTKU U Mepeladyd XUMUYeCKor HHGOPMAIIMU U €€ MPEACTABICHUS B Pa3IMYHbIX popMax.

Hcnonwvzoeamo
» NpUOOPETEHHBIC 3HAHUS ¥ YMCHUS B MPAKTUYCCKOM JICATEITBHOCTH M IMTOBCETHEBHOM KM3HHU: O0OBICHCHHS XUMUYCCKHX SBJICHHH,
,OBITY U Ha MPOU3BOICTBE;O0NPEICTCHUSIBO3MOKHOCTUIIPOTEKAHUSIX UMUUECKUXITPEBPAIIICHU A
BPa3IMYHBIXYCIOBUSIXMOIIEHKUUXIIOCIIEICTBHI ;I KOJIOTMUYECKUTPAMOTHOTOIIOBEICHUSI B OKPY>KaIOIIEH cpesie; OpraHu3M
YeJI0BEKa U JIPYTUE )KUBBIC OPTraHU3MBbI; , 1a00pPaTOPHBIM 000PY0BAHUEM; IPUTOTOBIICHHS PACTBOPOB 3aJaHHOMN
KOHIICHTpAIMHU B OBITY U Ha MPOU3BOJICTBE; KPUTUUECKOU OLIEHKU JOCTOBEPHOCTH XUMHUYECKON MHPOPMAIINH, TTOCTYIAIONIEH U3
Pa3HbIX UICTOYHUKOB.
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TEMATHYECKOE IINTAHUPOBAHHUE

Rl o«
= Tema ypoka § = 3 TpeOoBaHus K YPOBHIO
= > ~ JIEMEHTbI O/ OTOBKH Jla6oparopu | lomamnee
Z 5 E coaep:xaHus 0ByHAOIIXCS bie padoThI 3ajJjaHue
=z |
BBenenue «IlepBoHayaibHble XUMUYECKHUE NIOHATHS» 7 Y.
1 XUMHS - 4aCTh 1 BBoHbIi 3HaTh: nmpaBuia §1, ynp.1-5¢
€CTECTBO3HAHMUS uHCTpyKTax 1o OT | moBeAeHUsI U TEXHUKHU 7
u Th. Xumus 0€30MacHOCTH MpU padboTe
BXOJUT B B KaOMHETE; MOHATHS
% MIpOTrpaMmy «HaOJIOICHUEY,
E €CTECTBO3HAHMSI. «OKCTIEPUMEHT,
Ha6ntonenue. «MOJIETTUPOBAHUE)
DKCHEPUMEHT. YMeTb: COCTaBIISITh

MopnenupoBanue.

MOJCJIN MOJICKYJI




[Ipenmer xumum.
Bemectsa.

YUHM

[IpeameT n3yyeHus
XHUMHUU.
XUMHYECKUMN
AIEMEHT U (POPMBI
CYyIIIECTBOBAHUS —
CcBOOOTHBIEC aTOMBI,
MOJIEKYJIbI IPOCTHIX
U CIOKHBIX
BEIIECTB. 3HAUCHHUE
BEIIECTB B KHU3HU
MPUPOABI U
ob1miecTBa

3HATh: TOHATHS «XUMUSI,
«BEILIECTBOY,
«XMUMHYECKHE CBOMCTBAY,
«XUMHUYECKHH DJIEMEHTY,
«TIPOCTOE BEILIECTBOY,
«CJIOKHOE BEIIIECTBOY,
«aTomy; TIpaBuja
MOBEJICHUS M TEXHUKHU
0e30macHOCTH Ipu padoTe
B KaOHUHETE.

YMeTh: pa3nuyath
TIOHSTHS TEJIO 1 BEIIECTBO,
MIPOCTOE BEIIECTBO U
XUMHYECKHUI DJIEMEHT,
MPUBOIUTD MPHUMEPHI
(bU3UYIECKUX TEll,
XUMHUYECKHUX BEIIECTB, UX
(dbu3uYeCKe CBOMCTBA,
PUMEPHI MPOCTHIX U
CJIOKHBIX BEILIECTB.

JI.1
CpaBHeHue
CBOMCTB
TBEPABIX
BCIIICCTB.

§2, ynp.3-10
cl3-14




[IpeBpaieHne BEIIECTB. > | du3nyeckue u 3HATB: NOHATHS JI.2 §3, yop.1-5
Ponp xumunu B )KU3HH ~ XUMHYCCKHE «(puzudeckoe sBICHUEY, CpaBHeHue c22
4eJI0BeKa. sSBIIeHus. Poib «XUMHUYECKOE SIBJICHUE», | CKOPOCTH IIp/p Nel
XUMHUH B SKH3HH «XUMHYECKAS PEAKIU»; UCTIapeHus c198
YeIoBeKa. 3HAYEHUE XUMUU B )KU3HU | Pa3JIMUHbIX
YeJI0BEKA. BELIECTB
YMeThb OTIINYaTh,
IPUBOJUTH IPUMEPHI
bu3uYECKUX U
XUMUYECKUX SIBJICHUM.
IIpakTuyeckasi padbora [IpaBuna paGotsl B | 3HATE npasuia Th npu 0hopMUTH
Nel «Ipuemsl oOpamieHus IKOJIBHOM pabore. pabory
c J1abopaTOPHBIM 11a60paTOPHHL. YMeTh CaMOCTOSITEILHO [Ip/p Ne2
000pyI0BaHUEMY o JTa6opaTopHas IIPOBOJIUTH OIIBITHI, c204
™ | mocyna u ONMCBIBATH PE3YJIbTATHI
E 06opyIoBaHHeE. HaOJII0IeHUI; 0OpanaTbes
[paBuia C XMMHYECKOM ITOCyI0M 1
0€30MacHOCTH. J1ab0paTOPHBIM
000pyTOBaHUEM.
IIpakTuyeckasi padbora [IpaBuna paGotsl B | 3HATH npasuia Th npu §3, ynp.1-5
Ne2 «Habmronenue 3a [IKOJIBHOM pabore. c22
ropsIIen CBEYOI» naboparopuu..Ilpap | YMETb CaMOCTOSTEIIBHO
% wia 6ezonacHocTH. | ITPOBOJAMTE OIIBITEL,
E dusnueckue u OMUCHIBATH PE3YJIbTATHI

XUMHUUYECCKHUEC
SIBJICHUS IIPU
IrOPCHHUUN CBCUH.

HAOIIOAECHUN; IeIaTh
BBIBOJIBI.




KpaTkue cBeaenus mno Ucropust passurust | 3HATh: o0o3HadeHust 20 §4, 5 ¢29-32,
VCTOPUU PA3BUTHUSA XUMUHU. XUMUH. XUM. DJIEMEHTOB, ynp. 1-5 ¢29;
3HAKU XUMUYECKHUX XuMHIUecKre 3Haku | IPOU3HOLICHHUE. 1.1 ¢35
3JIEMEHTOB. > | XuMHUECKHX YMeTh 3anuChIBaTh 3HAKU
~ | 3IeMEHTOB, MX XUMHUYECKUX JIEMEHTOB.

MIPOU3HOILIECHUE U

HaIlMCaHHUE.
[lepunonnueckas Tabauna [lepBoHAYATBHbIC 3HaTh: CTPYKTYpYy §5, ynp.1-5
XAMHUYECKUX 3JIEMEHTOB /1. IIPEACTABICHHS O NEePUOANYECCKON TAOTHIBI. c38
N. Menneneesa. Q [ICXD J1. 1. YMerb yKa3bIBaTh

MenngeneeBa u ee
CTPYKTYPE.

IOJIOKEHNE XUMHUUYECKUX
yemeHToB B [1C.




Xumuaeckue GopMyIIbl.
OTtHOocuTeNnbHAsA aTOMHAS U
MOJICKYJISIpHAs MacChl
Brruncnenus no
XUMHUYECKUM (hopMyiam.

Beruucnenusa mo
XUMHUYECKUM (hopMyiam

KY
KV

OTHOcHTEIbHAS
aToOMHas Macca.
Xum. popmyrna,
WHJIEKC U
KO3((HULIIEHT.
OTHOCHUTENbHAS
MOJIEKYJIsipHas
Macca. 3aKoH
IIOCTOSTHCTBA
COCTaBa BEIICCTBA.
3amnuch
XUMHUYECKOM
dbopmyIbl U
BBIYHCIICHHUE
OTHOC.MOJIEKYJISIPHO
M MaccChl.

XapakTepucTuka
BEIIIECTBA I10
XUMHUYECKOM
dbopmyie.
Brruucnenus no
XUMHUYECKOUN

dbopmyiie.

3HATh: NOHATHUS
«xuMudeckas Gopmyinan,
CUHJICKCY,
«KOA(DPUITHEHTY;
«OTHOCHUTEJIbHAsI aTOMHasI
Maccay, «OTHOCUTENbHAs
MOJIEKYJISIpHASI MacCay.
YMerh: unTaTh
XUMUYeCcKue (popmyIbl,
3alUChIBATh XUMHYECKYIO
dbopmyily, pacCCUUTHIBATH
OTHOCHUTEJIbHYIO
MOJIEKYJISIPHYIO Maccy.
3HATh aNTOPUTMBI
BBIYKCIICHUS] MAaCCOBOM
JIOJIA 3JIEMEHTA MO XUM.
dbopmyIie, yCTaHOBIICHHS
npocreimieit GopMyIIb Mo
MAaCCOBBIM JIOJISIM
AJIEMEHTOB.

YMeTh: XapakTepu3oBaTh
BEILIECTBO 1O XUM.
dbopmyiie, OCYIIECTBIAT
BBIYHCIICHUS 110 XHM.

dbopmyie.

§6, ynp.1-5 ¢
43

ynp. 6-8 ¢ 43
3a7a4n

Tema 1 «KATOMBI XUMHYECKHX JIEMEHTOB» 94,




1 OCHOBHBIE CBEICHHUS O CrpoeHue aToMa. 3HaTh: cTpoeHUE aToMa, | JL.3Mogmemup | 87, ymup.1,2,4
(8) CTPOEHUH aTOMOB. Snpo (IpoTOHBL, COCTaB s/ipa, Gu3. CMBICT | opanue c50
HEUTPOHBI, IIOPAAKOBOI'O HOMCpA. MIPUHLIHAIIA
= AIEKTPOHBI) YMeTh: ONpesIeTIAT 110 JEVCTBHS
g I1C 3apsn sapa atoma, CcKaHepa
> YUCJIO NIPOTOHOB,
HEHUTPOHOB B fAJIpe, oo11Iee
YU CJIO 3JIEKTPOHOB B
aToMe.
2 W3meHeHus B cOCTaBe siep Cocras siapa. | 3HATR: COCTaB s/IPa, §8, ynp.1-5
(9) aTOMOB 3JIEMEHTOB. W3MeHeHus B | COBPEMEHHOE ¢33
N3oTromnsl. = | cocTaBe siIpa. | ONPCACITICHHE MOHSTHS
§ M30TOIE «XHUMHUYECKHUM DIIEMEHTY,
e «U30TOIIBDY.

YMeTh: 3aluchIBaTh
COCTaB aToMa.




(10)

CrtpoeHue 3JIeKTPOHHBIX
000JI0YEK aTOMOB
anemeHToB |-lllmepronos.

KY

DJIEKTPOHHAs
000104yKa aToma u
SHEPTHUS
AJIEKTPOHOB B
aToMe, SHEPT.
ypOBHHU aTtoma, Gus.
CMBICII HOMEpa
nepuo/a.
Pacripenenenue
AJIEKTPOHOB,
MaKCUMaJIbHOE
KOJIMYECTBO
AJIEKTPOHOB Ha
SHEPT. YPOBHSX,
AJIEKTPOHHAS
dbopmyia aTOMOB
XHUM. 3JIEMEHTOB 1-3
nepuoaa. dus.
CMBICII HOMEpa
TPYIIIIBI.

3HaTh: ITOHATHS
«IHEPreTUYECKUN
YPOBEHBY, KOPOUTAIIBY.
YMeTrhb: COCTaBIATH
CXEMBbI CTPOCHHS aTOMOB
simeMeHTOB NeNe 1-20,
OTIPENICIIATh YUCIIO
3JICKTPOHOB Ha BHEITHEM
YpOBHE.

§9 ¢53-56

§9, ymip.1-5
c60




4 N3menenue uncna Crpykrypa [ICXD. |3Hats : ctpykrypy IIC, §10 c61-63,
(11) AJIEKTPOHOB HA BHEIIIHEM CTpocHHe aToMa. (bU3UYECKII CMBICT yop.1 c66
HYHEPreTUYECKOM YPOBHE Du3. CMBICIT MOPSAJIKOBOIO HOMEPA,
aTOMOB XUMUYECKHUX TOPSIKOBOTO HOMEpA TPYIIIbI, HOMepa
AIIEMEHTOB. HOMEpa, HoMepa nepuoa.
nepuoa, Homepa YMerb cpaBHHUBATH
> | TPYIIIIBL. CTpPOEHHE aTOMOB
E MetammuyHocTh 1 | DJIEMEHTOB OZTHOI'O
> | HemeTasuMUHOCT, | IEPHOJA, OJHOM TJIABHOH
ATOMOB XUM. TIOITPYIIITEI; CPABHUBATH
3JIEMEHTOB H WX METATMYCCKUE U
IPUYKHBI HX HEMETaJUTMIECKHE
HU3MCHEHUS B CBOMCTBA
nepuojiax u
rpyImmax
5 HMoHHas xuMu4deckast CBsA3b O6pasoBaHue 3HATH: TOHATHS «HOHY, §10, ynp.2,3
(12) HOJIOXKHUTEIBHO H «3apsij NOHAY», «KHOHHAS c66
s OTPUIIATENLHO CBSI3b», KHOHHAS
T | 3apSKEHHBIX KpucCTaJlJIN4YCCKas
E YaCTHIL — UOHOB. pemeTKa»

NonHas

XUMHUYCCKas CBA3b.

YmMeTh 3arucriBaTh
CXeMbl 00pa3oBaHUs
NOHHEBIX CBA3EH.




(13)

KoBanenTHas HenoJisipHast
XUMHYECKAs CBS3b.
KoBasieHTHas nossipHast
XUMHUYECKas CBA3b

KY

DJIEKTPOOTPULIATEN
pHOCTH (D0) —
CBOMCTBO HEMETAJL.
3JIEMEHTOB.
H3menenue DO B
nepuojaax u
rpynnax. Psg 90.
MexaHu3m
o0pa3oBaHUs
KOBAJICHTHOM
HETOJISIPHOU XUM.
CBSI3H

HN3menenue D0 B
nepuoaax u
rpynmax. Psg 30.
Mexanuszm
o0pa3oBaHUs
KOBaJICHTHOM
MIOJISIPHOU
XUMHUYECKOM CBSI3U

3HaTh onpeneneHus
KOBAJICHTHOM CBS3H,
BAJICHTHOCTH, «aTOMHas,
MOJIEKYJIsIpHAs
KPUCTAILNTNYECKUE
pELIETKN

YMeThb COCTaBIISATh CXEMBI
00pa3oBaHUs
KOBAJICHTHOM CBS3H,
3aIUChIBATH YJICKTPOHHbIC
U CTPYKTYpPHBIE POPMYJIBI,
OTPEEIISITh KPaTHOCTD
CBSI3U.

3HaTh NOHATHSI
«QJIEKTPOOTPULIATEILHOCT
b», «CTCNEHb
OKHUCJICHHS.

YMeThb COCTaBIISITh CXEMBI
00pa3oBaHUs
KOBAJICHTHOM CBS3H,
ITIOKa3bIBaTh CMEIICHIE
3JICKTPOHHOM TUIOTHOCTH.

J1.4
H3roroBieHu
e MoOJIeIeH
OMHApPHBIX
COCJIMHEHU I

§11, ynp.1-5
c70

§12, ynp.1-6
c77




7 Merannuyeckas CBs3b MeTayeckas 3HATBH NOHATHSA §13, ynp.1-4
(14) CBSI3E. MeXaHn3M «METAIUTHYECKAS c80

06pa3oBaHms KpUCTAJIIMYECKast
METAJUTMYECKOMN peuicTKa»
cBs3u. CXOICTBO YMerb OOBSACHATH

> | METaILTHIeCKOit CYLIHOCTb METAJNTINYECKON

™ | cBs3M CBSI3M, Ha3bIBaTh
CKOBAJICHTHOM (uznueckue cBoicTBa
MOJISIPHOW ¥ HOHHOW | METAJUIOB.
CBA35IMU U €€
OTJINYHUE OT HUX.

8 O6006u1IeHne 1 CrpoeHue aToma 3HATBH TEOpETHUECKUI I'n. 1
(15) CUCTeMAaTH3alMsl 3HAaHUH 110 XHM. DIIEMEHTOB, MaTepual U3y4YeHHBIX TEM. HOBTOPUTH
TeMe «ATOMBI XUMHUUYECKUX m3otorsl. CTpoeHne | YMETb OOBSCHSTE IIOATOTOBUTHC
AIIEMEHTOB) JIEKTPOHHBIX 3aKOHOMEPHOCTH a1 K K/p

060JI0YEK, U3MEHEHMS CBOMCTB
JIEKTPOHHAS 3JIEMEHTOB B Ipeaenax
dopmyia. MaJbIX IEPUOJOB U

5 MexXaHu3M IJIaBHBIX MOJATPYIII,

> | oOpazoBanus xum. | OHNPEIACIIATE THII

CBSI3EH.
XapakTepucTuka
3JIEMEHTA HA
OCHOBAaHUU
TIOJIOKEHUS B
I[ICX5

XUMHYECKOU CBSI3H B
COE€IUHEHUAX




9 KontpoabHasi pabora BoisiBlienue 3Hanmuii, | SHATh: TCOPETUYECKUI
(16) Nel«ATOMBI XUMHAYECKUX YMeHHt, ydarmuxcs, | MaTepHal, n3y4eHHbIH Ha
AIIEMEHTOB. CTEIICHH yCBOGHHMs | IPSABIIYIINX 3aHATHSX.
b; MaTepHaa. YMerh: NpUMEHSTh
MOJIyYEHHbIC 3HAHUS U
YMEHUS.
Tema 2 «IIpocTsie BemmecTBa» 4 4
1 IIpocTeie BemecTsa — OcoGeHHOCTH 3HaTh oOuue pusnueckue | JI.503maxoma | 14, ynp.1-4
(17) METAJUIBI CTPOEHHS aTOMOB CBOMCTBA METAJLIOB, cHIE C c85
METaJLIOB. OCOOEHHOCTH CTPOEHUS UX | koJuIeKLueil
Meramnunyeckas aTOMOB, 3HaYCHHUC METaJIJIOB
CBSI3b. 3HAUCHHUE MCTAJUIOB B JKU3HH
= METAJIJIOB B KW3HU | 1CIOBCKA
= | uenoseka. Ous. YMeTk 1aBaTh
E CBOMCTBa XapaKTEPUCTUKY
METAJIJIOB. MOJIOKEHUS] METAIJIOB B
AJLIOTPOIHSL. [1IC, onuckiBaTh cTpoEHUE
AJLIOTpOIL aTOMOB, (pu3nyecKue
MO,)II/I(bI/IKaHI/H/I CBOUCTBA.

OJIOBA.




2 [IpocTsie BemecTBa — OcoGeHHOCTH 3HATHL 0COOCHHOCTH JL.603maxomn | $15, ynp.3-5
(18) HEMETaJLIbI CTpOCHHUS aTOMOB | CTPOCHHS aTOMOB CHUE C c92
HeMeTaJUIOB. HEMETAJUIOB, MTOJI0KEHUE xomnekmmenn | T-3 €91
3HaueHue nemeraiios s [C; dus. HEMETAILIOB
HeMeTaJIOB B CBOKCTBA IIPOCTHIX BELIECTB
% SKM3HH YelloBeka. | HEMETAJUIOB, ONIPEACIICHUE
E ®u3. cCBOMCTBA aJUIOTPOIIHH.
HEeMETaJIJIOB. YMeThb COCTaBIISATh
AJLIOTPOIIHSL. ANIEKTPOHHBIE CXEMBbI
CTPOEHHUS aTOMOB
HEMETaJUIOB.
3 KomnuecTtBa BemecTna. KomnuectBa 3HaTh NOHATHA §16, ynp.1-4
(19) Monb. MossipHast macca. BellecTBa. Mosb. | «KOJIMYECTBO BELLECTBAY, c95
MousipHasg Macca. | «MOJIb», «IIOCTOSIHHAS
B3anmMocss3p ABoraapo».
;‘ MAacchl, yucia YMeThb BBIUUCIATH YUCIIO
YacTHI] U YacTHUL.
KOJIMYECTBA

BCIICCTBA.




(20)

Monsipablii 00BEM Ta3oB.
OtHOCUTENbHAS IJIOTHOCTH
ra3oB.

KY

IlonsiTue o
MOJISIPHOM 00BEeMe
ra3os.
HopmaneHbie
YCIOBHS.
Brimonnenue
YIPaXHEHUH C
HCIOJIb30BaHUEM
TIOHSITUM:
«00BEMY,
«MOJIbY,
«KOJIMYECTBO
BCILICCTBAY,
«Maccay,
«MOJIPHBIN
00BEMY.

3HATH MOHATHE «MOJIIPHBIN
00BeM»

YMeThb paccUuTHIBATh
MOJISIPHBIN 00BEM,
BBITIOJIHATH YIPAKHEHHUS C
UCIIOJIb30BAaHUEM MTOHATUHN
«MOCTOSTHHASE ABOTaIPO»,
«KOJIMYECTBO BEILIECTBAY,
«Maccay, «MOoJIIpHas
Macca.

§17, ynp.1,2
c98

Tema 3«CoeanHeHuss XUMHUYECKHUX DJIEeMEHTOB» 13 4




(21)

CreneHb OKHUCIICHUS.
bunapnsie

COEIMHEHHS METAJJIOB 1
HEMETAJIOB.

YUHM

bunapnseie
COCIIMHEHHS.

[Tonsatue o
CTETICHU
OKHUCJICHHUSI.
Onpenenenue
CTETICHU
OKHCJICHUS B
OMHApPHBIX
COCIMHECHMUSIX.
CocraBnenue
dbopmybl
OMHApPHBIX
COCMHEHUH T10
CTETICHU
OKHCJICHUS,
001t crocod ux
Ha3BaHUS.

3HAThL NOHATUA OMHApHBIE
COETMHEHMUS, CTETICHB
OKHCIICHHS, XUMUYECKast
HOMEHKJIaTypa

YMeThb onpenensiTh
CTETIEHb OKUCIICHUS
AIIEMEHTA B COCIMHECHUY;
Ha3bIBaTh OMHAPHBIE
COCTUHECHHS

§18 c100-103,
yop.1,5 ¢ 106

§18, ynp.2,6
cl06




2 Oxcunpl. Jleryune Oxcunbl u 3HATB NMOHATHSA OKCHIBI, JL.7 §19, ynp.1-6
(22) BOJIOPOJHBIE COCANHEHUS JeTy4Yue BOJIOPOJIHBIE coenHeHus1, | O3Hakomiienu | ¢ 114
BOJOPOJIHBIE HAXO0XKIECHUS B IPUPOJE, € co
COCIMHEHHSI. o0JjacTu MpUMEHEHUS CBOMCTBaMHU
> | Cocrapienye XuM. | BAKHCHIINX COCTMHCHUM. aMMUaKa.
= dopmy, BX YMeTh: Ha3bIBaTh OKCUJIBL,
Ha3BaHUeE. ONPEIEIATh COCTAB
PacueTsI o BElIECTBa 110 UX (opMyJiam,
dbopmymnam CTENEHb OKUCIICHUS
OKCHJIOB.
3 OcHoBaHUs CoCTaB | 3HaTh nousATusa ruapokcun- | JI.8 §20, ynip.1-5
(23) Ha3BaHHC WOH, OCHOBaHus, menoun, | Kauectsenna |cll18
ocHOBaHMIL. Ux UHAMKATOP, (pu3nueckue A peakuys Ha
kIaccubukanus. | CBOWCTBA K 001aCTH YTJIEKHUCIIBIN
VHIHKATOPEL. IPUMEHEHUS BaKHEUIITNX ras.
iesIo4e
E YMerb: Ha3bIBaTh

OCHOBAHMSI; OTIPECIISTh
COCTaB BEIIECTBA IO UX
dbopmynam, CTeEHb
OKHUCJICHUS; paclio3HaBaTh
OTIBITHBIM TTYTE€M PaCTBOPHI
eI04Yen




4 Kucnotsl CoCTaB U 3HaTh (OPMYIIBI KUCIIOT. JL.9 §21, ynp.1-4
(24) Ha3BaHMeE KHCIOT. | YMeTh: Ha3bIBaTh KUCIOTHI; | I3MeHeHue cl26
Hx OTIpENENATh CTENEHb OKpacku
> | knaccudukamust. | OKHCIICHHS DJICMCHTA B WHIUKATOPOB
= VHIMKATOPBL. COEIMHEHHH; pACIIO3HABaTh | B PACTBOpPAX
OTBITHBIM IYTEM PacTBOPHI | IIE€JIOUEH U
KHUCIIOT KHUCIIOT
5,6 Comu CoCTaB U 3HATH MOHATHE COJIH, §22 ¢126-128,
(25, HOMEHKJIATypa O6J’IaCTVI/I [pUMEHEHHA yop.1 ¢133
26) ;, COJICiA. BaXHEHIIINX COJIEH.
CoCTaBJICHIE YMeTh Ha3bIBaTh COJIN; §22, ynp.2,3
COCTaBJIATH (POPMYJIbI cl33

dbopmy coneit.

coJien




7 Kpucramnmueckue BemecTsa 3HATh KIacCU(pUKALUIO §23, ynp.1,3-
27) PEIIETKH. MOJICKYJISIPH. BEILIECTB. 5¢140

cTpoeHus. 3akoH | YMETb HCIIOJIb30BATh
HOCTOSIHCTBA 3HAHUS IJI1 KPUTUYECKON
BEILIECTB. OILICHKU MH(}OpMAaIUu O
MoneKysIpHsIe, BEIIECTBAX, MPUMEHSIEMBIX
HOHHBIC,aTOMHBIC | B ObITy

% Y METAJJTNYECKUE

E KPUCTAINTNYECKUE
pPELIETKH.
3aBUCHUMOCTh
CBOWCTB BELIECTB
OT TUNA
KPUCTAILTAY.PEIIIE
TKH.

8 HucTele BellleCTBA U CMECH. HousTre o 3HATH MOHATHE O YUCTOM JI.10 §24, ynp.1-4
(28) YHUCTOM BelecTe | BEIIECTBE U CMECH, UX Paznenenue cl44

M CMECH, UX otinume. [Ipumepsl cmecent. | cmecen
OTITHYNE. CriocoObl pa3aeneHus
[Ipumeps cMeceii. | cMecell. OYnCTKa BELIECTB.

> | Crioco6b1 YMerb UCIoab30BaTh

= pasieneHus 3HAHUSA JIJIs KpUTHYECKOMN

cMmecen. Ouncrka
BEIIIECTB.

OLICHKU MH(}OpMaIuu 0
BEIIECTBAX, MPUMEHIEMBIX
B OBITY. 3HATh CIIOCOOBI
pa3ICIICHUS] CMECEM.




9 IIpakTnueckas padora Ipasuna Th u OT. | 3HATH CII0COOBI §24, ynp.1-4
(29) Ne3 «AHanu3 nouBbl U CrocoObl Pas/ICICHHs HEOIHOPOIHBIX cl44
BO/JIBL.» paseneHus Y OTHOPOJHBIX CMECEM.
., | HEOMHOpOHBIX YMeTb OCyIIECTBIIATh )
& | cMeceii. pa3zaeiieHue HEOJHOPOAHOM
E cMecHu (GUIBTpOBaHHUEM, A
OJIHOPOIHOI -
BBIITAPMBAHUEM, ONTUCHIBATH
HaOJIIOIEHUS.
10 MaccoBast 1 00beMHas [TonsaTHe o none 3HATh eqMHNIY U3MEPEHUS §25 c145-147,
(30) J10J11 KOMIIOHEHTOB CMECH KOMIIOHEHTA B MaccoBOil, 00BEMHOM J10JIH yop.1,2 c149
CMECH. KOMITOHEHTOB CMECH,
Brruncnenue (bopMyIIbl BHIYUCTCHUS §25, ynp.3,4
MacCCOBOMU U MacCOBOH, 00BEMHOM JIOJIH cl49
00BEMHOM 10U KOMITOHEHTOB CMECH 1
;, KOMITOHEHTA B YMeThb BBIUHCIIATH

CMCCH.

MacCOBYIO JIOJIIO BEIIEeCTBA
B PacTBOPE, BHIYUCIISTH /11,
V, V mpoyKTa peakiuu 1mno
m, V, v ©ICXOIHOTO
BEIIECTBA, COJICPKAIIETO
TIPUMECH.




11 IIpakTnueckas padora % Ipasuna Th u OT. | 3HATB Gopmyibl ynop. 5-7 c149

(31) Ne§ «IIpuroroBnenue = | MaccoBas 101 BBIYHMCJIEHUS MAaCCOBOM
pacTBoOpa caxapa U pacueT > PACTBOPEHHOTO JIOJIM paCTBOPEHHOTO
€ro MaccoBOM 10U B BEILIECTBA. BEILIECTBA.
pacTtBope» YMeThb peniaTh pacyeTHbIE

3a71a4¥ Ha BBIYMCIICHUS
MacCOBOM 10U
PacTBOPEHHOI'O BEUIECTBA.
12 O6001eHNe 1 = | Crenenu 3HAaTh OCHOBHBIC MTOHATHS [

(32) CHCTEMATH3ALM g OKHUCJICHUS YMerb BEIYHCIIATH [IInoBTOpPHUTH
3HAHUU 110 TEME 3JEMEHTOB. MacCOBYIO JOJIIO BEIIECTBA ITOATOTOBUTHC
«CoeuHeHNs] XUMUYECKUX CocTaBJIcHIe B PacTBOpE, BEIYUCIIATH M, LK K/p
AJIEMEHTOBY dopmyn V.V npoaykTa peakiuu mno

COCJTMHEHUH 10 m, V, v ©ICXOJIHOTO
CTEIICHSIM BEILIECTBA, CONEPIKALLETO
OKUCJICHUS. IIPUMECH
Oxcujpl,
KHUCJIOTBI, COJIH,
OCHOBAHHS -
KJaccudukanms,
HOMEHKJIaTypa
13 KonTposbnass padora Ne2 ~ | BuISIBJICHUE 3HATBL TCOPETUUECKUI

(33) «CoeuHeHNs] XUMHUYECKUX > 3HAHHIT, yMeHH}, | MATCPHAN, H3y4CHHBIN Ha

AIIEMEHTOB) VUAIHIXCS, pEeABITYIITUX 3aHIATHIX.
CTeIeHU yCBOCHHs | YMeTh: IPUMCHATH
MaTepuana. MOJIyYEHHbIE 3HAHUS U

YMEHUSL.




Tema 4. «i3MeHeHuUs1, MPOUCXOAsIINE C BemecTBaMu» 12 yacoB

(34)

dusnyeckuesBIECHUS.

XUMHAUYECKHUE PEAKIIUU.
[Ipu3HaKu XUM. peaKuu.

1

KY

dusnueckue
sBieHus. [lonsarue
0 XUMHYECKHNX
SIBIICHUSAX U UX
oTIn4ue ot hus.
SIBJICHHUH.
XuMu4deckast
peaxkuus.
[Ipn3Haku u
YCIOBUS
MPOTEKAHUS XUM.
pEaKIuu.
DK30TEPMUUYECKUE
u
SHJIOTEPMHUYECKHUE
pEeaKLNH.

3HATH TOHATHUS

«XAMHYECKAs PEaAKITUS,
«KaccupuKarms
XUMUYCCKUX PEaAKITHI»
YMeTh 110 XapaKTEepHbIM
IpU3HaKaM OTJINYATh
XUMUYCCKUC PCAKIIUU OT
(bU3UIECKUX SBICHUM.

§26, ynp.2-4
cl55
§27, ynp.1-5
cl59




2 3aKOH COXPAaHEHUs] MacChl 3aKOH COXpaHEHMs | 3HATh 3aKOH COXPaHEHHUS §28, ynp.1-3
(35) BEILECTB. XUMHUYECKHE MacChl BEIIECTB. MaccChl BEIIECTB cl66
ypaBHEHUS [Tonsitue o YMeThb COCTaBISATh
XUMUYECKOM ypaBHEHUSI XUMUYECKUX
ypaBHEHUHU. peakiuii
= | 3nauenHue
g UHJICKCOB U
> | K03 (HULIHEHTOB.
CocraBnenue
ypaBHEHU
XUMUYICCKUX
peaKuuil.
3 Peakiuu pasnoxenus Peakimu 3HaTh cyniHocth peakuun | JI.11 §30, ymp.
(36) ,,, | pasnoenmue. Pa3JIOKEHHUS. Pasnoxenne |1,4,6 cl77
& | Homyuaenue YMeTb cOCTaBIATh nepMaHraHara
KICIOPOJIa ypaBHEHUS PEaKIIUH. KaJus
4 Peakuun coemnHeHus Peakuun 3uath cymHocth peakuun | JI.12[Ipokamm | §31, ymp.1-3
(37) COEIUHEHNS COCIMHEHUS. BaHUE Meau B | c182
> YMeThb COCTaBIISITh MJIAMEHU
= YpaBHEHHUS pEaKIINi, CIIUPTOBKHU

OIIPCACIIATE TUII PCAKIIUN.




5 Peakunn 3amerenus > | Peakuus 3HaTh cynHocTh peakiun | JI.133amemten | §32, ynp.1,2
(38) e 3aMeIleHuS. 3aMEILICHUS. V€ MEIU B cl87
XUMHYECKHE YMeThb COCTaBIISATh pacTBope
CBOIICTBA ypaBHEHUS peaKIui, cynbdarta
METaILIOB. omnpeaensath Tun peakuuu, | meau (11)
XapaKTepU30BaTh KEJIe30M
XUMUYECKHE CBOMCTBA
METaJlIOB.
6 Peakuuu oOMeHa > | Peakuuu oOMena. | 3HATB CyIIHOCTH peakunu | JI.14 §33,ymp.1-4
(39) ~ oOMeHa. [Tonyuenue clol
YMeThb COCTaBIIsATh YTIEKHUCIIOTO
YPAaBHEHHUS PEAKIIN, rasa
ONPENEHATh TUI PEAKIUH, | B3AMMOJEHCT
BO3MOYXHOCTb IIPOTEKAHUsI | BUEM COJBI U
peakuuii MIOHHOTO OOMEHA | KUCJIOTBI
7 Turnbl XUMUYECKUX PEAKLIUN XUMHIUECKHe 3HaTh CBOICTBA BOJBI. §34, ynp.1,3
(40) Ha [IPUMEPE CBOMCTB BOBI CBOMCTBA BOJIBL YMeThb COCTaBIISITh cl97;
THIIBI YPaBHEHUsI XMMUYECKUX [Tp/p Ne4
> | XEMHYeCKHX peaKuui, ONpeaeIIsITh TUIl c207
~ peaKLnil. peaKuu, XapakTepu3oBaTh

XUMHYECKUE CBOMCTBA
BOJIBI.




8 IpakTnueckasipadoraNe4 [pasuiaa TB u OT. | 3HATE MpU3HAKN §34, ynp.1,3
(41) «HpI/I3HUaKI/I XUMHAYECKUX [pu3Haku XUMHAYECKON PEAKLINH U cl97
peaxkuui» XUMHIYECKOM YCIJIOBHS €€ MTPOTEKAHMUS.
5, | Peakiu u YMeThb OCYIIECTBISTh
™ | ycioBus ee XUMHUYECKUN SKCIIEPUMEHT,
E TIPOTEKaHHM cobonas mpasuiia Th u
OT; onucwIBaTh
HaAOJII0ICHUS, J1eTIaTh
BBIBOJIBI.
9 PacyeTsl mo XumMuyecKkum Perenne 3HATHL €IMHUIIBI §29 c167-169,
(42) YpPaBHEHUAM pacUeTHBIX 3ajay | BAXKHCUIINX BEIUYUH, yop.3 ¢l172,
110 ypaBHEHUSIM ANTOPUTM pPELICHUS yop.2 ¢l178
peakumi pacyeTHBIX 3a7a4 110
YPaBHEHUSM pPEaKLUN §29, ymip.1,2
YMeThb BBHIYUCIATH cl72
;’ KOJIMYECTBO BEIECTBA,

00BeM MJIM Maccy 1o
KOJIMYECTBY BEIECTBA,
o0beMy WM Macce
pEareHTOB WK TIPOYKTOB
peakuu




10 Pacuersl o 1 TerIoBoi 3HATB: eMHNLIBI NunuBunyans
(43) TEPMOXUMUYECKUM 3¢ ¢exr. Pemenne | BAKHCHIINX BEIUIHH, HbIE 3aJIaHUs
YPaBHEHUSIM. pacyeTHBIX 3agay | AITOPHTM PCLICHNUs
> | 110 ypaBHEHHSM pacyYeTHBIX 3a]a4 10
~ peaxIuii ¢ yaetroMm | YPABHEHHSIM peaKIni
TeIIOBOLO YMeThb peniaTh pacyeTHbIE
s¢dekra 3a1a4M C MOHSTUSMHU
Ter10BoM A PekT.
11 Ob6o0wenne 1 5 1 Turbl 3Hath TEOPETUUECKUM [ IV
(44) CUCTEMaTHU3ALMsl 3HAHUH 110 XUMHYECKIX MaTepua MOBTOPUTH
Teme «M3MeHenns, peakumii. CXeMbl | YmeTs OIIPE/IEIIATh IIOATOTOBUTHC
TMPOHCXOIAIIHE C NIpEBPAIICHH, MPUHAJICKHOCTh  BEILIECTB SLK K/P
BelllecTBaMiD» PacCHCTHBIC 3a/1a91 | k  ompenesIEeHHOMY KJIacCy
% 0 YpaBHCHUAM COCJIMHCHMH, COCTaBJIATH
E peaKuuii. dbopmyIbl BEILIECTB,
YpaBHEHUS XUMUYECKUX
peaKuui, OIpPENeATh THII
peakuuu, pemarb
pacyeTHbIE 3a/1a4n
12 KonTpoabnas padora 1 BuiseieHue 3HATB: TCOPETUYECCKUIN
(45) Ne3l3menenus, 3HAaHWii, yMeHuii, | MaTepuar, V3yYCHHBIN Ha
IIPOUCXOSAIINE C S | yyammxcs, NpEeAbIIYIINX 3aHATHSIX.
BEILIECTBAMI > | cremenn ycBoeHnst | YMETh: IPUMCHATH
MaTepuana. MOJIyYEHHbIE 3HAHUS U
YMEHUSI.

Tema 5 «PacrBopenne. PactBopsbl. Peakuinu nOHHOT0 00MEHA U OKMCJIUTEIbHO-BoccTaHOBUTE/IbHBIE peakium» 22 4




1 PactBopenue kak ¢puznko- PacTBOpEL 3HaTh OCHOBHbIE MMOHATHS, §35, ynp.1-7
(46) XAMHWYECKUH MPOLIECC. TuzpatsL. 3aBHCUMOCTh c216
PactBOprMOCTS. Kpucramioruapar | PACTBOPUMOCTH BEICCTBA
bl. TertoBbie OT TCMIICPaTyPhI.
SIBIICHUS IPU YMeTp Onpe/ensATh THII
S | pacTBOpPEHHHL. pacTBopa, pemarTh 3a/1a4uu.
% Hacrlmenneie,
> | HCHACBHILLICHHBIE U
NIEPEHACHIIICHHBIE
pacTBOPHI.
3HayeHue
pacTBOpPOB.
2-4 DIEKTpOIUTHYECKAs DJIEKTPONHTHI U 3HATBIIOHATHE «UOHBDY, §§36, ymip.1-5
(47, nucconuanys. OCHOBHbIE HEIIIEKTPOJIUTHL. KJIacCU(pUKaIUs HOHOB, c222
48) [OJIOKEHNS TEOPUH DnexTpoautHyeck | OCHOBHBIC IOJIOKCHHS
AIIEKTPOIUTUYECKOM ag quccormarms. | 1. §37 ¢223-225
JUCCOLIAlUU Creneub YMeThb 3anuchiBaTh
JTUCCOLMALINY. YpaBHCHHUA §37, ynp.3-5
>, | CunbHBIE U AIEKTPOIUTUUECKOU c227
| crabbie JUCCOLMALAUN KUCIIOT,
JIEKTPOJIHTSL. OCHOBaHUU, COJIEH;
Jluccormanys 3aMuChIBaTh YpaBHEHUE
KHCJIOT, JTUCCOLIMAIINH DJIEKTPOJIUTA.

OCHOBaHUM U
COJIEH.




5 HoHHbIE ypaBHEHHS CyLIHOCTb 3HATB: MOHATUS PEAKLIUU J.15 §38, ymp. 1-3
(49) peakuuii HoHHOro | HOHHOTO OOMeHa, [Tonyuenue c234
oOMeHa U yCIIOBHS HEHTPANH3aINH, IPU3HAKH HEPACTBOPUM
UX MPOTEKAHUS. IIPOTCKaHNA pCaKIun oro §38, ymp.5
CocTaBeHuHe MOHHOTO OOMEHA /10 KOHUA | gcgopamms | €235
MOJIHBIX U YMeTh: COCTaBJIATh peaxkuus ero ¢ IIp/p Ne6
COKpAILEHHBIX YPaBHCHUsI PEaKIIHnii; KHCJIOTOU c270
@ MOHHBIX OMPEAENATE BOSMOKHOCTD
ypaBHEHHi MPOTEKAHUS PEAKIIUMA
peaxuii. TaGnuma | HOHHOTO oOMeHa;
PACTBOPUMOCTH OOBSICHATH CYITHOCTb
KHCJIOT, peakiuii HOHHOTO OOMEHA.
OCHOBAaHUU U
COJIEH B BOJE.
6 IIpakTnueckas padora [pasuaa OT u Th. | 3HATBIPH3HAKH §38, ynp.5
(50) Ne6«oHHBIE pEaKIIn» Wonusle peaknuy, | TPOTCKaHHA PeaKInid c235
IPHU3HAKHA MOHHOTO OOMEHa JI0 KOHIIA.
IIPOTEKAHUS YMeTh OCYLIECTBIIATh
Q peakuuii HoHHOTO | XMMHYECKHI SKCIICPHMEHT,

oOMeHa 10 KOHIIA.

coOmonas npasuina Th u
OT; onuceIBaTh
HaOIIOCHUS, 1eJIaTh
BBIBOJIEI.




7.8
(51,
52)

Kucnots! B ceete T/, ux
KJaccu(ukanys, CBOHCTBa

KY

Onpenenenue
KHCJIOT KaK
AIEKTPOJIUTOB.
Knaccudukanus
KHCJIOT IO
Pa3InYHBIM
MIpU3HAKaM.
Tunuaxslie

CBOMCTBA KHUCJOT:

B3aMMO/ICHCTBHE
UX ¢ MeTaJlJIaMu,
OCHOBHBIMH
OKCHJIaMH,
OCHOBAHUSIMU U
coisIMHA. Psinn
HANPSKCHUS
METAaJJIOB.

3HaTh (OPMYIIBI KUCIIOT.
YMeTh: Ha3bIBaTh KUCJIOTHI;
XapaKTepru30BaTh
XMMHYCCKHE CBOMCTBA
KHUCJIOT; COCTaBJIATh
YpaBHEHHS XUMUYECKHUX
peaKkIuii; pacro3HaBaTh
OTIBITHBIM ITYTEM PaCTBOPHI
KHCJIOT

JI.16 Peakmun,
XapaKTEPHBIC
JUISL
pacTBOpOB
KHCJIOT

§39 ¢235-236,
ynp.1-3 ¢242

§39, ynp.4-6
c242




9,10

(53,
54)

OcnoBanus B cBete TO/I,
uX KiaccuuKamus,
CBOMCTBaA

KY

Onpenenenue
OCHOBaHHUM KakK
AIEKTPOJIUTOB.
Knaccudukanus
OCHOBAHUIA.
Tunugxslie
CBOMCTBA
OCHOBaHHIA;
B3aHUMOJICHCTBUEC
C KHCJIOTaMHU
(peakius
HEUTpaIn3aIum),
B3aHUMOJICHCTBUEC
1IeJI04Y€eH C
pacTBOpaMH COJIeH
M OKCHJIaMH
HEMETAJIJIOB.
Paznoxxenue
HEpacTBOP.
OCHOBAHUIA.

3HaTh onpeseieHne
OCHOBAHUM KakK
3JIEKTPOJIUTOB.
Knaccuduxanus
OCHOBaHUM. TUIIMYHBIE
CBOMCTBA OCHOBAHUM
YMerhb: Ha3bIBATh
OCHOBAHUS,
XapaKTEpPU30BaTh
XUMHUYECKHE CBOMCTBA
OCHOBAHMI;, COCTaB/ISATh
YpaBHEHUS] XUMUYECKHUX
pEeaKLMii; pacrno3HaBaTh
OTIBITHBIM ITYTEM PAaCTBOPHI
100 (SN (08 (S

J.17
Peaxkiun,
XapaKTepHbIC
TUTS
pacTBOPOB
ejao4Yen

§40 c242,243,
ynp.1,2 ¢247

§40, ynip.3-5
c247




11, Oxcupl, UX CocTaB OKCU0B, | 3HATDH ONpPEICIICHHE, JI.18Peakmuu, | §41 c248,249,
12 KJIacCU(pUKAIUs U CBOWCTBA X KJIaCCU(pUKALHUIO, xapaktepHsle | ymp.l c252
(55, KITacCH (UKL XUMUYECKHE CBOMCTBA TUTSE
56) Hecoeobpasyton; | OKCHIIOB. OCHOBHBIX U | §41, ynip.2-4
He YMeTh 3anuceiBaTh KHCJIOTHBIX c252
coneoOpasyrome | YPABHCHIS PCAKIUM, OKCHJIOB
§‘ (KHCITOTHBIC 1 OTPaKAIOLINE XUMUECKHE
OCHOBHBbI). CBOMCTBA B MOJICKYJISIPHOM
CBoiicTBa Y MOHHOM BHJIaX.
KHCJIOTHBIX U
OCHOBHBIX
OKCHJIOB.
13, Conu B cBete TO/I, ux Omnpenerenne 3HaTh onpejeneHue coei | JI,19Peakmuu, | §42 €253,254,
14 KJaccuukanys, CBONCTBA coneii Kak KaK 3JIEKTPOJIUTOB. xapakrepusie | YIp.1,5 ¢2258
(57, 3JIEKTPOJIUTOB. XI/IMI:I‘IGCKI/IG CBONCTBA ISt
58) XUMHUYECKUE coicu, pacTBOpPOB §42, ynp. 2-4
CBOICTBa cojieii, | YMETh: Ha3bIBATh COJIH; cotei c258
0COGEHHOCTH XapaKTepU30BaTh [Ip/p No7
Q B3anMofieiicTBHs ¢ | XHMHHECKHE CBOIiCTBa c273
MeTAIIAMIL. COJIE; COCTaBIATh
BzaumoseiicTere | YPABHEHUS XUMUYECKHUX

C KMCJIOTaMH,
IIeJI04YaMu U
COJISIMU.

peaKuuii; ONpeNEsITh
BO3MOKHOCTH MPOTEKAHHUS
peaKIuy HOHHOTO OOMEHa.




15 IIpakTnueckas padora [pasuaa OT u Th. | 3HATE XUMUYECKUE §42, yop. 2-4
(59) Ne7 «¥YcnoBus npoTekaHus Peaxmuu, CBOKMCTBA KHCJIOT, c258
XUMUYECKUX PEAKINN IPOTEKAIOIIHC OCHOBAHUM, OKCUJIOB U
MEXy PacTBOPaMU MEXKITY couneit B ceete TO/I.
ANEKTPOJIMTOB 10 KOHIIA» % pacTBOpaMH YMeThb OCyIIECTBIATh
E JIEKTPOIUTOB 10 | XMMHUCCKHUI SKCIICPHMEHT,
KOHIA cobonas pasuia Th u
(0o6pazoBaHHe OT; onuceiBaTh
ocajKa, rasa, HaOIIOCHUS, 1eJIaTh
BOJIbI) BBIBO/IbI.
16, ['eHeTnueckas CBSA3b MEXKIY IMousTHE O 3HATh OCHOBHBIE TOHATHUSA §43, ymp.1,2
17 KJIacCCaMU HEOPTaHUYECKHUX reHeTHYeCKOil 0 T€HETUYECKOM CBSI3U. c261
(60, COCIUHECHUM ,, | cBasu YMeTh COCTaBIISITh
61) & | reneTHUECKUX TEHETUYECKUE PALBI, §43, ynp.3,4
pANax MeTa/IoB M | OCYIIECTBIATH c261
HEMETAJLIOB. IIPCBPAIICHHA 110

T€HETUYECKOU IIENH.




18 IIpakTnueckas padora [pasuaa OT u Th. | 3HATE XUMUYECKUE §35-43
(62) NQS«CBOP”IVCTBa KHUCJIOT, XUMUUCCKHE CBONCTBA KHCIIOT, IIOBTOPUTH
OCHOBAHUI, OKCHUJIOB U CBOICTBA KUCIOT, | OCHOBAHHIA, OKCUIIOB 1
COJICH». OCHOBaHHI, couneit B ceete TO/I.
OKCHJIOB U COJici B | YMETh OCYILECTBIIATh
% ceere TO/I. XUMHUYECKUN IKCIIEPUMEHT,
E peaKIiy HOHHOTO cobonas pasuia Th u
oomena. Cxema OT; onuceiBath
reHeTHIECKOI HaOJII0/ICHHUS, 1€T1aTh
CBSI3U KJIACCOB BBIBO/IBL.
BEILECTB.
19, OxkucnauTenpHO- MousiTHe 3HaTh TNOHATHSA
20 BOCCTAaHOBUTEJIbHBIE OKHCIICHHE H «OKHUCIIUTEIb» U [1:44 ¢ 262-
(63 peaKkuuu. BOCCTAHOBJICHHE, | «BOCCTAHOBHTEINbY, 264;ynp.1,2 ¢
54 : OKUCIIUTEN U «OKHUCIICHUE» U 268.
) < | BoccTaHOBHUTENH, | «BOCCTAHOBIICHHE) 11.44
= | ompenenenue YMeThb onpeneiisaTh ,yrip.3,6,7 c.
| cTerneHn CTEIEHU OKHMCIIEHHSI 268.
OKHUCJICHUS 3JIEMEHTOB, COCTABJISATh
3JIEMEHTOB. AJIEKTPOHHBIN OanaHc.
DIIEKTPOHHBIN

OaJjiaHc.




21 IIpakTHyeckasi padora Ne Hpasuna OT uTh | 3gare xumuueckne
(65) 9 Peemmrs CBOWCTBAa OCHOBaHU,
« PerieHe SKCHEPUMEHTANBH | KHCIIOT M COJICH.
AKCIEPUMEHTAIIbHBIX O XUMITHCCKHC YMeThb OCyIIECTBIATh
3a1a9d» X3aqdan. AKCIIEPUMEHT, COOJI0/IaTh
Cpotictsa Th, onuceIBaThL CBOMCTBA,
MPOCTBIX BEMECTB | 1o o1y BrIBOIBL
KHCJIOT,
OCHOBaHMM,CONICH
B cBeTe OBP un
TO/I.
I'enetnueckas
CBSI3b.
22 Konrpoabnas padora Ned 3narTp TeopeTnueckuit
(66) « TOJ1 n oxkucauTenbHO- BbIXIBJIEHHE Marepuai paHee
BOCCTAHOBUTEIIbHBIE CTEIEHH V3YUYECHHBIN 110 JAHHOU
peaKIm YCBOEHMA TeMe
3HAHI/H/£ ’ YMeTh NIPUMEHSTH
YMEHUH IIO MOJTyYEHHbIC 3HAHUS,
TEME.

Tema 7 «O0001meHne 3HAHUI IO Kypcey 8 kiaaccay 2 9




1 Crpoenue aroma. I[13 u CrpoeHue atoma | 3HATb TCOPCTUICCKUM §5,10-13
(67) [ICX3 JI. . Menneneena. XUMHAYECKHX MaTepuall U3y4YCHHBIX TEM. NunuBuayans
Bunbl xumMudeckoi cBsizu 3JIEMEHTOB, YMeTb 00BSICHATH HBIC 3a/IaHMUS
H30TOIIbL. 3aKOHOMEPHOCTH
CtpocHue M3MEHEHUS CBOMCTB
3JIEKTPOHHBIX AJIEMEHTOB B Mpejenax
06OJTOYEK, MaJibIX IEPUOJIOB U
JIEKTPOHHAS IJIaBHBIX TOJTPYIIII,
— | Gopmyna. OTMpEAENATE THII
O | Mexanmam XUMHUYECKOH CBSI3U B
> 06pa30BaHus COCTMHEHUSIX, AaBaTh
XUMHYECKIX MOJIHYIO XapaKTEPUCTUKY
CBS3EH. L.
XapakTepucTukKa
AJIeMEHTa Ha
OCHOBaHUU
TIOJIOKEHUS B
[1CX5
2 TuIbl XUMUYECKUX THIOBI XUMUYecKnX | SHATh TEOPETUUECKUN §36-38, 44.
(68) peakuui. Peakunn peaknuit. Cxempl | MAaTEpUaNl U3YYCHHBIX TEM. NunnBunyans
MOHHOTO OOMEHa. — | mpeBpaenmii. YMeThb IPUMEHSATH HBIC 3aJJaHUS
OBP. g PacTBOpEL ITOJTyYEHHBIC 3HAHUSA U

Peaxnnn nousoro
oOMeHa.

YMEHUH.

O603Hauenne Tuna ypoka: YMHM — ypok uzyuenus HoBoro matepuana, KY — kom6uaupoBanssiii ypok, YII3VY — ypok
npuMeHeHus 3Hanui, ymenuit, YK — ypok koutposist, YOIl — ypok 000011aro1iero moBTOpeHus
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