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IHosicHUTEALHAA 3aIIUCKA
Pabouas mporpamma pa3paboTaHa B COOTBETCTBUU C HOPMATHBHO-TIPABOBEIMU JIOKyMeHTamu PD

u MOV «Cpennss mkona Ne 8» r.o. [lys:
o @ecnepanbubiii  3akoH oT 29 nexabps 2012 roma Ne 273-03 «O06 oOpa3oBaHuu B
Poccuiickoit @enepanuny;
e DepepanbHBId TOCYIAapCTBEHHBIH 00pa30BaTEIbHBIN  CTaHIAPTOCHOBHOTO  OOIIEro
oOpa3oBanus (yTBepkIeH npukazomM MunoOpHayku Poccuiickoit @eneparuu Ne 1897 ot
17.10.2010 t. «O06 yrtBepxkaeHun (eaepaabHOr0 TOCYAapCTBEHHOTO 00pa30BaTEIHHOTO
CTaHJapTa OCHOBHOTO O0IIEro o0pa3oBaHHUA», 3aperucTpupoBaHHbIM MuHioctom Poccun
01.02.2011 Ne19644);
e [IpukazMunoOpnayku Poccun ot 29.12.2014r. Ne 1644 «O BHeceHMH U3MEHEHUH B
npuka3 MunucrepcrBa oOpasoBanust U Hayku P® ot 17 nexabpst 2010r. Ne 1897 «O0
YTBEPKACHUU U BBEJICHUU B JeicTBHE (peiepaabHOro rocy1apCTBEHHOTO0 00pa3oBaTeIbHOIO
CTaH/JapTa OCHOBHOTO OOIIETr0 00pa3oBaHuUs»;
e [IpumepHasi ocHOBHasi oOpa3zoBarelibHasl MPOrpaMMa OCHOBHOT'O OOIIEro oOpa3oBaHUs,
onobpennasdenepanbHbIM  y4eOHO-METOAMYECKUM  OOBEAMHEHHEM IO  o0memy
oOpazoBanuto (mporokon ot 8 ampens 2015 r. Ne 1/15);
e (OOpazoBatenbHas porpaMMa OCHOBHOT0 o61iero oopazoBanus(PI'OC) MyHHIIMIIATIBHOTO
obmieoOpazoBarenpHoro yupexaeHus «Cpemssisi oOmieoOpazoBarenbHas Imkojga No 8y
ropojckoro okpyra [llys MBanoBckoii obmactu (yreepraeHa mprkasoM 1o MOY «Cpemssist 1Kona
Ne8» or 26.05.20151. Ne 95/11);
e [lonoxxeHnue o pa3zpaOoTKe, YTBEP)KICHHH, peaJu3alud U KOPPEKTUPOBKE paboumx
OporpaMM y4eOHBIX HPEAMETOB, KYpCOB, IUCHMIUIMH (MOZAYJleld) MyHHUIMIIAIbHOTO
o0mieoOpa3oBaresibHOro yupexaeHus «Cpennsas obuieodpazoBarenbHas mkoia Ne 8» r.o.
Iys MBanosckoit obmactu (PI'OC) (yrBepxkaeHo mpukaszoM no MOY «Cpeanss mkoia Ne
8» ot 11.05.2012 r. Ne 77).
e ABTOpCKOI mporpaMMoii ocHOBHOTO o01iero oopazosanus no xumuu O.C. N'abpuensna, A

OO0mas xapakTepucTUKa y4eOHOro npeamera
B cootBerctBuu ¢ denepanbHbIM rocyJapCTBEHHBIM OOpa30BaTENbHBIM CTaHIAPTOM

OCHOBHOTO 0011ero o0pa3oBaHusl yyalivecs JOJDKHBI OBJIAJIETh TAKUMH I103HABATEIbHBIMU
y4eOHBIMU JIEHCTBUSMHU, KaK YMEHHE (OpMYJIUPOBATH MPOOJIEMY U THUIOTE3Yy, CTABUTH LIETU U
3a/1a4d, CTPOMUTH IUIAHBl JOCTHXKCHHUS LW M PEIICHUSA IOCTaBJICHHBIX 3a/a4, NPOBOAMUTH
DKCIIEPUMEHT U Ha €r0 OCHOBE J€JIaTh BEIBOJBI U YMO3AKIIFOUEHHUS], IIPEICTABIIATh UX U OTCTAaUBATh
CBOIO TOUKY 3peHus. Kpome 3Toro, yuammuecs IOJDKHBI OBIAAETh NPUEMaMH, CBS3aHHBIMH C
OIPEIEICHUEM IIOHATUH: OrpaHUYUBATHL HUX, OIMCHIBATh, XApaKTEPHU30BaTb U CPAaBHUBATh.
CrenoBaTenbHO, NMPU H3YYEHUHM XUMUHM B OCHOBHOM WIKOJE Y4YallWecsl JOJDKHBI OBJIAJIETh
y4eOHBIMU JIEUCTBUSMH, TMO3BOJISIIOIIMMU KM JOCTHYb JIMYHOCTHBIX, TMPEAMETHBIX U
MeTanpeIMETHBIX 00pa30BaTEIbHbBIX PE3yJIbTAaTOB.

[Ipennaraemast mporpaMmMa 1o XMMHUHU PACKPBIBAET BKJIaJ yueOHOr0 MpeaMeTa B JOCTHKEHUE
1eneil OCHOBHOTO 00miero oOpa3oBaHMs M OIpeNeNseT BaXHEUIINE cojep)KaTelbHble JTHUHUU
npeamera:

* «BEIIECTBO» — 3HAHUE O COCTaBE U CTPOCHHMM BEILECTB, UX CBOMCTBAX M OMOJIOTMYECKOM
3HA4YCHUH;

+ «(XUMHMYECKasl peaKkus» — 3HAHUE O MPEBPALLEHUAX OJHUX BEIIECTB B JAPYTHE, YCIOBUAX
MPOTEKaHUs TaKUX MPEBPALLEHUH U crioco0ax yrnpaBiIeHUs peaklusIMU;



* «IIPUMEHEHHE BEIIECTB» — 3HAHUE U OMNBIT OE30IacCHOr0 OOpallleHUs C BEIEeCTBaMH,
MaTepHajaMH U IpoleccaMy, HEOOXOIMMBIMU B OBITY U Ha MPOU3BOICTBE;

* I3BIK XMMHUW» — ONEPUPOBAHUE CUCTEMOHN BAKHEHIIMX XMMHUYECKUX IOHATHUH, 3HAHUE
XUMHYECKOM HOMEHKJIATYphl, a TaK)K€ BJIAJEHWE XMMHMUYECKON CHMBOJIMKOM (XMMHUYECKUMU
dbopMynaMu 1 ypaBHECHHUSIMH).

B nponecce ocBOeHHMH NIporpaMMmbl Kypca XMMHH Il OCHOBHOW IIKOJIBI ydalllHecs
OBJIQIEBAIOT YMEHHUSMHU CTaBUTh BOIPOCHI, HAOIIOaTh, OOBACHUTH, KIacCU(PUIUPOBATH,
CPaBHMBATh, IPOBOJUTH SKCIIEPUMEHT U HHTEPIPETUPOBATH BBIBOJBI HA €I0 OCHOBE, OIIPENEIIATh
UCTOYHUKH XUMHUYECKOW MH(OPMaIUK, IOTy4aTh U AaHATU3UPOBATh €€, a TAK)KE FTOTOBUTH HA 3TOM
OCHOBE COOCTBEHHBII MH(POPMAIIMOHHBIN MPOIYKT, MPE3EHTOBAThH €0 U BECTH IUCKYCCHIO.

[IporpamMa Kypca XUMHHM JUIsI OCHOBHOM IIKOJIBI pa3zpalbaThiBajach C  Y4ETOM
IIEPBOHAYAJIBHBIX IIPEICTABICHNMN, ITIOTYYEHHBIX YYAIIMMHUCS B HAYAJIbHOM IIKOJIE IIPY U3yYEHUU
OKPY’KaroILlero MUpA.

[Tpennaraemas mporpaMmma XOTs U HOCUT OOLIEKYJIbTYPHBIH XapakTep M HE CTaBUT 3ajady
npodeCCHOHATIBHON MOArOTOBKU YYAIMXCsl, TEM HE MEHee IO3BOJSET UM ONPEAEIUTHCSA C
BBIOOpOM TpoduIst 00y4eHHs B CTapIIeH HIKOJIE.

OCHOBHBIE UJIeU IPEATIAraeMoro Kypca:

* MaTepHalibHOE €IUHCTBO BEILIECTB €CTECTBEHHOTO MHUPa, X TeHETUYECKas CBS3b;

* IPUUUHHO-CJIEICTBEHHBIE CBS3H MEXKAY COCTaBOM, CTPOCHHEM, CBOMCTBAMH, MOIy4YEHUEM
U IPUMECHEHUEM BEIIECTB;

* TI03HaBa€MOCTh BEIIECTB U 3aKOHOMEPHOCTEH MPOTEKAHMS XUMHUECKUX PEAKIIN;

+ OOBSICHSIOMIASs] ¥ TIPOTHO3UPYIOIIAsl POJIb TEOPETUUYECKUX 3HAHUM I (DaKTOIIOTHIECKOTO
Marepuaia XUMHH JIEMEHTOB;

+ KOHKPETHOE XHMHYECKOE COEJAMHEHHE KaK 3BEHO B HENPEpPHIBHOM LIEMHU IMpeBpalieHHi
BEIIIECTB, YUaCTBYIOIIEEe B KPYTOBOPOTE XMMHUYECKUX AJIEMEHTOB U XMMUYECKOH 3BOJIIOLINY;

* 00BEKTUBHOCTh M MTO3HABAEMOCTh 3aKOHOB MPUPO/bI; 3HAHHE 3aKOHOB XMMUU TO3BOJIIET
yIpaBJIATh XMUMUYECKMMHU NPEBPALICHUSIMU BEIIECTB, HAaXOJUTh HKOJIOTUYECKU Oe30macHbIe
CIIOCOOBI TPOM3BOJICTBA M OXPAHBI OKPYKAIOIICH CPEbl OT 3arpsi3HEHMS,

+ B3aMMOCBSI3aHHOCTh HAayKH M TPAKTUKW; TPEeOOBAaHUS TPAKTUKA — JBIKYIIAas CHIIa
pa3BUTHS HAyKH, YCIIEXHU MPAKTUKHA 00YCIOBIICHBI TIOCTHKCHUSIMHU HAYKH;

*pa3BUTHE XMMHYECKOW HAYKH W XHMHU3AIUS HApOJHOTO XO3SCTBa CIy)KaT WHTEpecam
YeloBeKa W OOIIeCTBAa B IEJIOM, HWMEIOT TyMaHUCTHYECKHHA XapakTep ¥ TNPHU3BaHBI
CHOCOOCTBOBATh PEIICHUIO TTI00aTBHBIX MTPOOJIEM COBPEMEHHOCTH.

OTH UJIeN peanu3yloTcs MyTeM JIOCTUKEHUS CIIECAYIOIINX yeel.

Gopmuposanuey ydammxcsi XAMUYECKONH KapTUHBI MUpPa KaK OpPraHMYecKOl YacTH erorenoCTHON
€CTeCTBEHHOHAYYHOH KapTHHBI;

paszeumuerio3HaBaTeNIbHbIX MHTEPECOB, WHTEIUICKTYAIPHBIX W TBOPYECKHX CHOCOOHOCTEH YJalluxcsl B
TIPOLIECCE Y U3YUEHUSI XUMHUYECKOM HayKU U €€ BKJIaJa B COBPEMEHHBIN HAydMO-TEXHUYECKHUI IPOTrPecc;
GPopMUpoBaHUEBAKHENIIINX ~ JIOTUYECKUX ~ OTepalliii  MBINIUICHHUS(aHATM3, CHUHTE3, O00OOIICHHE,
KOHKPETHU3aIHsl, CpaBHEHHUE U JIp ,B TIPOIECCE TTO3HAHMS CUCTEMbI BYKHEHIIIMX TTOHSTHH, 3aKOHOBU
TEOPHIi 0 COCTaBe, CTPOCHUH U CBOMCTBAX XUMHUYECKUX BEIIECTB;

socnumanue yOeXIEHHOCTH B TOM, YTO NIPUMEHEHHE TMOITYYEHHBIX 3HAHUN M YMEHUI 10 XUMHU
ABNSIETCA OOBEKTHBHON HEOOXOIMMOCTBIO JUIs Oe30macHOi paboThl C BEUIECTBAMHU H
MaTepHajaMH B OBITY U Ha IPOM3BOJICTBE;

npoeKmuposanue W peanusayus BBHITYCKHUKaMU OCHOBHOM MIKOJIBI JIMYHOM 00pa3oBaTeNnbHON



TPacKTOpUHU:  BBIOOp mTpodriiss 0OydeHUss B CTapuied IKoJie WIH MPOPECCHOHATBHOTO
00pa30BaTENbHOIO YUPEKIACHUS:
o61adeHie KIIOUEBBIMA KOMIIETCHUUSAMHU (y4eOHO-ITO3HABATENbHBIMHA. HWH(OPMAIIMOHHBIMH,
[IEHHOCTHO-CMBICJIOBBIMH, KOMMYHHKATHBHBIMH).

3HAYNUTEIILHOE MECTO B COZIEPYKAHUM KYpCca OTBOJMTCS XMMHUECKOMY SKCIIEpUMEHTY. OH MO3BOJISET
copMupoBaTh y yJaIlMXCcsl CIeaIbHbIE MPEIMETHbIE YMEHHS PaboTaTh C XUMUYECKUM BEILIIECTBAMH,
BBITIOJIHATH IIPOCTHIE XUMHUYECKHE OINBITHL, HAYYUTh MX O€30MacHOMY M HSKOJOTHYECKA TPaMOTHOMY
00paIlIeHHIO C BEILIECTBAMU BOBITY U Ha IIPOU3BOJICTBE.

[pakTiyeckue paboThl CrPYIITUPOBAHbI B OJIOKM — XUMUYECKHE MPAKTUKYMBI, KOTOPBIE CIIyXaT He
TOJIBKO CPEZICTBOM 3aKPEIUICHHSI HABBIKOB, HO 51 KOHTPOJISI KaueCTBa MX C(HOPMUPOBAHHOCTH

Kypc xumnu 8 kacca n3ydyaercst B /1Ba dTarna.

IlepBbIii 3Tanm — XUMHUS B CTATHKE, HA KOTOPOM PAacCMaTpUBaOTCS COCTaB M CTPOCHHE aroMa B

BeriecTBa. Ero OCHOBY COCTaBIISIFOT CBECHHUSI O XUMHYECKOM 3JIeMEHTE M (JopMax ero CyIiecTBOBAHHS,
M30TOIAaX, MOHAX, MPOCTHIX BEIIECTBAX M MX BAKHEHUIIMX COSHUHEHMSX (OKCHIAX,IPYTHX OWHapHBIX
COCZIMHEHHSIX, KUCIIOTaX, OCHOBAHUSIX M COJISX), CTPOSHUU BEILECTBA (TUTIOJIOTHH XUMUYECKHX CBSI3eH U
BUJIAX KPUCTAUTMIECKUX PEIIETOK).
Bropoii stan - xuMus B IMHAMUKe, Ha KOTOPOM YYaIllMecs 3HAKOMSITCA ¢ XUMUYECKUMH PEAKIMAMU Kak
¢GyHKIME cocTaBa M CTPOEHUS YYaCTBYIOIMX B XUMHUYECKUX IPEBPAILCHMSAX BELIECTB M HX
kiaccugukarmy. CBOMCTBA KUCJIOT, OCHOBAHMN W COJICH Cpa3dy pacCMaTpUBAIOTCSB CBETE TCOPUH
AIEKTPOIUTHYECKON auccormari. Kpome 31oro, cBOMCTBA KUCIIOT U COJIEH XapaKTEPU3YIOTCS TAKKE B
CBETE OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX IIPOLIECCOB.

B kypce 9 knacca BHauane 06001at0Tcs 3HaHUS yYaluxcs 1o Kypey 8 kiacca, anodeozom
KoToporo sBisercs [lepuoanueckuii 3akoH u Ileproanyeckas cucreMa XMMUYECKHX 3JI€MEHTOB
J. U. MenneneeBa. Kpome Toro, 0000maroTcs CBEACHHS O XHMHYECKUX PEAKIUAX U UX
KJaccu(uKaluu — 3HaHUA 00 YCIOBMSAX, B KOTOPBIX HPOSBIAIOTCS XMMHUYECKHE CBOMCTBa
BEIIIECTB, M CIIOCO0AX yNpaBJIeHUs] XUMUYECKUMU IpolleccaMu. 3aTeM pacCMaTpUBalOTCs o0IIne
CBOICTBa METayUIOB U HeMmeTayuioB. [IpuBonATCS CBOMCTBA LIENOYHBIX M IIETOYHO3EMEIbHBIX
METAJIJIOB M TaJlOTeHOB (IPOCTHIX BEUIECTB M COEAMHEHUN TaJlOr€HOB), KaKk Haubosee SpKUX
IpeJICTaBUTENIed ATHX KIJIACCOB 3JIEMEHTOB, U MX CpaBHHUTENIbHAs XapakTepucTuka. B kypce
noJpoOHO paccMaTpUBalOTCA COCTaB, CTPOEHHE, CBOWCTBA, IOJyY€HHE U MPHUMEHEHUE
OTJENBbHBIX, BAXHBIX B XO3SIICTBEHHOM OTHOILIEHMM BEIIECTB, OOpPa30BaHHBIX 3JIEMEHTAMHU
2—3-T0 EepUOJIOB.

[maBHOE oOTIIMUME TpeyIaraeMoil MpPOTpaMMBbl 3aKIIOYAE€TCSs B JIBYKPAaTHOM YBEITMYCHUH
BpPEMEHH, OTBEJECHHOTO Ha Wu3ydeHue paszaen: «MHorooOpasue BelIeCTB». ITO CBSI3aHO CO
CTpEMIIEHHEM OCHOBATEIIbHO OTPadOTaTh BAKHEWININIE TEOPETHUECKUE TIOJOKEHUSKYPCa XHMHHU
OCHOBHOM IIIKOJIBI HA OoraroM (haKTOJIOTHYECKOM MaTepraje XUMHUHU IEMEHTOB M 00pa30BaHHBIX HMH
BEIIIECTB.

ILleHHOCTHDBIE OPHEHTHPHI COIEPKAHNS Y4eOHOr0 MpeIMeTa

YueOubrii npeamer «XuMHS», B COJAEPKaHUU KOTOPOTO BEAYIIMM KOMIIOHEHTOM
SBIISIOTCS HAYYHBIE 3HAHUS M HAYYHBIE METOIbI TIO3HAHMUSI, TIO3BOJISET (POPMHUPOBATH y yUAIIIUXCS
HE TOJBKO IEIOCTHYIO KapTHHY MHpa, HO U MPOOYX)AAaTh Yy HUX IMOLMOHAIBHO-IICHHOCTHOE
OTHOIIICGHHE K HM3y4aeMOMY MaTepHally, CO37aBaTh YCIOBHs MJis (HOPMUPOBAHHUS CUCTEMBI
IIEHHOCTEH, ONPECIISIONICH TOTOBHOCTh: BEIOMPATh ONPEICICHHYIO HAITPaBICHHOCTh ICUCTBUH;
JIEHCTBOBATH OMPEICTICHHBIM 00pa30M; OLICHUBATh CBOM JICHCTBHSI U JCHCTBUS APYTHUX JIOJEH 1O
OTIpEIeTICHHBIM [ICHHOCTHBIM KPUTEPHSIM.



OCHOBHBIM pPE3yJIbTATOM ITO3HABATEIBHOIO OTHOLIEHHS K MHUPY B KYJIbTYpE SABIACTCA
YCTAHOBJICHHE CMbICTIA ¥ 3HAYEHUS COJIEpKAHU OOBEKTOB U SIBJICHUH pupoabl. Takum o6pazom,
NO3HaBaTeNbHas (YHKUUS Y4eOHOro mpeamera «XHMHS» 3aKII0YaeTcs B CIIOCOOHOCTH €ro
CoJIep’KaHusl KOHLIEHTPUPOBATh B c€0€ KaK 3HAHUS O BELECTBAX U XMMUYECKUX SIBJICHUAX, TaK U
NO3HABAME/TbHbIE YEHHOCIIL

OMHOWIEHUA K:

XMMHMYECKUM 3HAHUSAM KaK OJHOMY M3 KOMIIOHEHTOB KYJbTYpPbI U€JIOBEKa Hapsay ¢ APYTUMU
€CTECTBCHHOHAYYHBIMH 3HAHUAMM, EAMHON PA3BUBAIOLLEICS CUCTEME;
OKPYKAIOIIEMY MUPY KaK MUDPY BEIIECTB U IPOUCXOJAIINX C HUMHU SIBJICHUN;

[IO3HABATEJILHON JESITENPHOCTH (KaK TEOPETHUYECKOM, TaK M OSKCIEPUMEHTAIbHOM) Kak
WUCTOYHMKY 3HAHUU;

NOHUMAHUAL

00BEKTUBHOCTH U JJOCTOBEPHOCTH 3HAHUI O BEILIECTBAX U IIPOUCXOISAIINX C HUMHU SBJICHUSX;

BJIQKHOCTH M OECKOHEYHOCTH Ipoliecca MO3HaHUS (Ha MpUMEpe HMCTOPUM XMMHUYECKHX
OTKPBITHH);

JeMCTBUS 3aKOHOB IPUPOJABI U HEOOXOJMMOCTH HX yueTa BO Bcex cepax AesTenbHOCTH
4eJI0BEKa;

3HAYCHUS XUMHUYECKUX 3HAHUU IS peUIeHHs TJIOOANbHBIX MPOOJIeM YeI0BEYeCTBa
(oHEpreTu4ecKon, ChIPbEBOM, IPOJIOBOJILCTBEHHOM, 370pOBbsI M JIOJTOJIETHS 4YEJOBEKa,
TEXHOJIOTHYECKUX aBapuii, rI100aTbHOM SKOJIOTUH U JIP.);

BaXHOCTU HAy4YHBIX METOJOB IO3HAaHUS (HAOIIOAEHUS, MOJEIUPOBAHUS, dKCIIEPUMEHTA U
Jp.) MUpPA BEIIECTB U PEAKIIUH.

Pacmupenue cep denoBedecKoil NeATENbHOCTH B COBPEMEHHOM COLMYME HEU30€XHO
BJ€YeT 3a co00i HE0O0XO0AMMOCTh (POPMHUPOBAHMS y YUAIIMXCsSl KYJIbTYpbl TpyAa M OblTa mpu
U3y4eHHH JII000ro ydyeOHOro mpeaMera, KOTOpoe HEBO3MOXHO 0e3 BKJIHOYEHHUS COOTBETCTBYIO-
IIUX YeHHocmell mpyoa u Obima B COAEp KaHUE yueOHOro npeaMera « XUMHUs»:

OMHOWIEHUA K.

TPYZOBOM JIEATENBHOCTH KaK €CTECTBEHHON (PU3NYECKON M MHTEIJIEKTyaIbHOW NOTPeOHOCTH;

TPYy KaKk TBOPYECKOH AEATENBHOCTH, ITO3BOJISAIOIIECH IPUMEHATh 3HAaHUS HA IIPaKTHKE;

NOHUMAHUSA HEOOXOOUMOCT:

ydeTra OTKPBITBIX M M3YYECHHBIX 3aKOHOMEPHOCTEH, CBEACHMH O BEUIECTBAX U MX
IPEBPAIIECHUSX B TPYIAOBOM I€ATEILHOCTH;

NOJTHOM peanu3ani  (U3NYECKUX W YMCTBEHHBIX BO3MOXKHOCTEH, 3HaHUM, yMeHUil,
CHOCOOHOCTEH MPH BHIMOJIHEHUH KOHKPETHOTO BUA TPYIOBON AEATEIbHOCTH;

COXpaHEHUsI M TOJJepKaHUsI COOCTBEHHOTO 3/I0POBBS U 370POBbSl OKPYXAIOMIMX, B TOM
YHUCJe MUTAaHUS C YYETOM COCTaBa M SHEPreTHYECKON [IEHHOCTH IHIIH;

coOrofieHHs TIpaBUJl OE30MACHOTO MCIOJB30BaHUS BELIECTB (JIEKAPCTBEHHBIX MPENapaTos,
CpeICTB OBITOBOW XMMUH, IECTULIUIOB, TOPIOYE-CMA30YHBIX MAaTEPUaAJIOB U JIp,) B TOBCEAHEBHON
YKU3HU;

OCO3HAHMSI JIOCTHKEHUS JIMYHOTO yCIeXa B TPYAOBOM JAESITEIbHOCTH 32 CUET COOCTBEHHOM
KOMIIETEHTHOCTU B COOTBETCTBUHU C COLMAIIBHBIMU CTAHAAPTAMU U MOCJIEIYIOIUM COLMAIBHBIM
0JI00pEeHHEM JIOCTMKEHHH HAayKH XUMHM M XMMUYECKOTO IPOM3BOJCTBA I DPa3BUTHS
COBPEMEHHOTO 00IIIeCTBA.

OneIT 5MOLMOHAIBHO-LICHHOCTHBIX OTHOIIEHWM, KOTOPBIM YydYaluecs MOIy4aroT IpU
U3y4eHUM Kypca XHMHUM B OCHOBHOW WIKOJE, CHOCOOCTBYET BBICTPAaUBaHMIO HMHU CBOEH
KU3HEHHOM no3unuu. ConepkaHue yueOHOTo peaMeTa BKIYAeT COBOKYITHOCTb HPABCMEEHHbIX



YeHHOoCmell:

OMHOWEHUA K:

cebe (oco3HaHMEe COOCTBEHHOTO JIOCTOMHCTBA, YYBCTBO OOIIECTBEHHOTO J0JITa,
JUCLUIUIMHUPOBAHHOCTD, YECTHOCTD U MPaBAUBOCTh, IPOCTOTA U CKPOMHOCTb, HETEPIIUMOCTD K
HECTIPaBeUTMBOCTH, IPU3HAHUE HEOOXOAMMOCTH CAaMOCOBEPILICHCTBOBAHMS);

IpyruM oM (FyMaHHM3M, B3aMMHOE YBa)K€HHE MEXIy JIOAbMHU, TOBapHIIecKast
B3aMMOIIOMOLIb M TPeOOBATENBHOCTh, KOJUIEKTMBM3M, 3a00Ta O IPYTHUX JIIOJSAX, aKTUBHOE
pearupoBaHue Ha CcOOBbITHA (elepabHOro, PErMOHAJIBHOIO, MYHHULMIAIBHOIO YPOBHEH,
BBINOJIHEHHE OOLIECTBEHHBIX TOPYUYEHUN);

CBOEMY Ipyny (100pOCOBECTHOE, OTBETCTBEHHOE MCIIOJHEHUE CBOMX TPYJIOBBIX M YUEOHBIX
00s13aHHOCTEN, pa3BUTHE TBOPUYECKUX Hayal B TPYJOBOU JEATEIBHOCTH, IPU3HAHUE BAXKHOCTH
CBOETr0 TPy/Zia U pe3ylbTaToOB TPYAA APYTUX JIIOAEH);

npupoze (OepekHOe OTHOIIEHHE K €€ OorarcTBy, HETePIHMOCTh K HapyIICHHSIM
9KOJIOTUYECKUX HOPM U TpeOOBaHUM, KOJIOTMYECKH TPAMOTHOE OTHOILEHHE K COXPaHEHHUIO
ruzipocdepsl, atMocepsl, MouBbI, Onochepsl, YeI0BEYECKOI0 OpraHu3Ma; OLIeHKa JeicTBus
BOIPEKHU 3aKOHAM IPUPO/IbI, IPUBOASIIAS K BOSHUKHOBEHHUIO INI00AIBHBIX IPOOIeM);

NOHUMAHUSL HEODXOOUMOCIUL:

YBa)XUTEJIbHOTO OTHOIIEHUS K JOCTHKEHHUSIM OTEUECTBEHHOW HAyKM, HCCIIEJ0BaTEIbCKOM
JESATEIbBHOCTH POCCUNCKUX YUEHBIX-XUMHUKOB (IaTPUOTUYECKUE UYBCTBA).

O6pa3zoBaHue npeacTaBieHui, HOpMUPOBAHHE TIOHATHIH B O0YYECHHH XUMUHU TPOUCXOANUT B
Ipolecce KOMMYHHMKAIMM C MCIOJIb30BAaHUEM HE TOJBKO €CTECTBEHHOIO $3bIKa, HO U
XMMHUYECKHX 3HAKOB, (POPMYII, ypaBHEHUN XUMUUECKUX PEaKLUi, 0003HAYAIOIINX 3TH BELECTBA
U SIBJICHUS, T. €. XMMHUYECKOro s3blka. TakuMm oOpa3oM, yuyeOHbIH mpeaMer «XUMHs» HMeEeT
OonblIMe BO3MOXKHOCTH Ul (DOPMUPOBAHUS Yy YYAIMXCS KOMMYHUKAMUBHLIX UYEHHOCMELL.
He2amueHO20 OMHOWEHUA K.

HapyLICHUIO HOPM SI3bIKa (€CTECTBEHHOIO M XHMMHUYECKOr0) B PAa3JIMYHBIX HCTOYHHUKAX
uHpopmanuu (mureparypa, CMU, UnutepHeT u ap.);

3aCOPEHHUIO peyH;
NOHUMAHUSL HEODXOOUMOCTIU.

NPUHATHS Pa3IMYHBIX CPECTB U MPUEMOB KOMMYHHUKAIIHH;

NOJy4YeHUs: UHPOPMALIUU U3 Pa3IMYHBIX HCTOYHHUKOB;

apryMEHTHPOBAHHOW, KPUTHUYECKOM OLIEHKH HH(OpMaluM, NOJYyYEeHHOM W3 pa3IM4HbIX
HCTOYHUKOB;

COOOIIeHNs] TOYHOHM U JOCTOBEPHOI HH(pOpMAIH;

SCHOCTH, JOCTYMHOCTH, JIOTUYHOCTH B 3aBUCHUMOCTH OT IIE€JM, MOJHOTHI WJIH KPAaTKOCTH
U3JI0’KEHUS! HTHPOpMaIUH;

CTpEMJICHHSI MIOHATh CMBICI OOpaIIeHHON K YeJIOBEKY pedH (YyCTHON M MHCbMEHHO);

BEJICHUSI TUAJIOra JJis BBISIBICHUS Pa3HBIX TOUEK 3pEHUS Ha pacCMaTpUBaeMylo HHpopmaluio,
BBIPQ)KEHUS JIMYHBIX OLIEHOK U CY>KICHUHN, IPUHATHS BBIBOJIA, KOTOPBINA (OpMUpPYETCS B IpoLiecce
KOMMYHHKAIIUH;

OpPEIbSABICHUM  CBHJETENBCTB  CBOEH  KOMIETEHTHOCTH W KBWIM(QUKAUMK  TIO
paccMaTpuBaEMOMY BOIIPOCY;

YB&KEHHUM, NPUHATHUA, MOANCPKKU CYLIIECTBYIOIIMX TPAJULMKU M OOIIMX HOPM M s3bIKa
(ECTECTBEHHOTO U XMMHUYECKOTO);

CTpPEMJICHUS] TOBOPUTb, HCIOJIb3ysd H3y4yaeMbleé XHUMHUYECKHE TEPMHUHbBI M IOHATHS,
HOMEHKJIaTypy HEOPraHUYECKUX U OPraHUUYECKH BEIECTB, CUMBOJIBI, (POPMYJIbI, MOJIEKYJISIPHBIE U



WOHHBIC YPaBHEHUS PEaKIIHi.

Just  dbopMuUpOBaHHS JYXOBHOH JIMYHOCTH TIPEXKAE BCEr0 HEOOXOAMMO pa3BHUBAThH
ACTETUYECKOE OTHOIICHHE YeNIOBEKa K JCHCTBUTEIHLHOCTH, TBOPYECTBO M COTBOPYECTBO TMpPHU
BOCTIPUSATHUN ICTCTHUECKUX SIBIICHHH, KOTOPHIMH B Kypc€ XHMHUU MOTYT CIY)XHTh, HPUPOJA
(MHHEpaJIbl); W3JENHsI, U3rOTABIMBAEMbIC UYEIOBEKOM W3 Pa3lIUYHBIX BEHICCTB U MAaTEPHAIIOB
(roBeTMpHBIC YKpAIICHUs, TMAMATHUKU apXUTEKTYpbl M T. J.). XUMHUS TO3BOJSIET TaKKe
dbopMHpOBaTh MOTPEOHOCTHh YEJIOBEKA B KPAacOTE W JEATEIBHOCTH IO 3aKOHAM KpacoT, T.€.
JCTETUYECKHE IIEHHOCTH.

NO3UMUBHOE YYBCMBEHHO-YEHHOCIMHOE OMHOUEHUE K.

OKpYXarmieMy Mupy (KpacoTa, COBEPIIEHCTBO U TapMOHHS OKPYXKAIOMICH MPHPOABI U
KOCMOCa B 1IE€JIOM);

MPUPOJTHOMY MHUPY BEIIIECTB U UX MPEBPAIICHUI HE TOJIBKO C TOYKH 3pEHUs OTpeOuTes, a
KaK K HICTOYHHKY ITPEKPACHOT0,[APMOHUYHOTO, KPACHBOTO, IO YUHSIOIICTOCS 3aKOHOMEPHOCTSIM,
MIPOMOPIIMOHAIBHOTO (HAa TPUMEPE B3aUMOCBSI3U CTPOCHHS M CBOMCTB aTOMOB U BEILIECTB);

BBIMIOJTHEHUIO Y4YeOHBIX 3ajad KaK K TMpoIeccy, JOCTaBISIONIEMY ACTETHUUYECKOE
YII0BOJICTBUE (KPacHBOE, U3SIIIHOE PEIICHNE WM JJOKA3aTeIbCTBO, IPOCTOTA, B OCHOBE KOTOPOU
JICKUT TAPMOHHMS);

NOHUMAHUE HeoDX0OUMOCUL.

M300paXCHUSI WCTHHBI, HAYYHBIX 3HAHWH B 4YyBCTBeHHOW (opme (Hampumep, B
MIPOU3BEICHUSAX HCKYCCTBA, MOCBSIICHHBIX HAYYHBIM OTKPBITHUSM, YYCHBIM, BEHICCTBAM U HX
IIPEBPALLICHUSIM);

NPUHATHS  TPAark4eckoro Kak JApaMaTHYecKol (GOpMBI  BBIPOKCHHS  KOH(MIUKTA
HEMPUMHUPHUMBIX MTPOTUBOMOIOKHOCTEH, UX CTOJKHOBEHUS (HA MPUMEPE BBIAAIOIINXCS HAYUYHBIX
OTKPBITHI, KOH()IUKTA YyBCTBA U JI0JITa, OOIIECTBA U IMYHOCTH, PEATHbHOCTH U UJeala).

TakuMm o0pa3zoM, cofepxkaHue Kypca XMMHHU OCHOBHOM IIKOJBI TIO3BOJISIET chopMHUpOBaTH Y
yualuxcs He TOJIbKO MO3HABATEeNIbHBIE IGHHOCTH, HO U JPYTHe KOMIIOHEHTHI CHUCTEMBI IIEHHOCTEH:
TpyZa ¥ ObITa, KOMMYHHUKATHBHBIC, HDABCTBEHHBIC, )CTCTUUYCCKUE.

MecTo yueOHOro mpeamMera B y4eOHOM MJIaHe

[Tpenmet xumus u3ydaetcs B 8 1 9 knaccax B o0ObeMe 2 yaca B HeJleNnto, 68 4acoB B roj1 B
8 kiacce u 66 yacoB B rof B 9 kiacce. Mtoro Ha ocBoeHue paboyeit mporpammsl oTBoauTcs 134
YacoB.

Texkymuil KOHTPOJb OCYIIECTBISIETCS B BHUJE YCTHOM NPOBEPKH 3HAHUM, NHCbMEHHOHN
POBEpKHU 3HaHUN. ITOrOBBIN KOHTPOJIb MPOBOJUTCS B pOpME KOHTPOJILHOTO TECTUPOBAHUSI HIIH
KOHTpPOJbHOM  paboTel.  IIpomexyrounass — aTrecTanMs  BBICTABISETCS  Kak  CpeaHee
apu(dMeTHUeCcKoe N0 pe3ybTaTaM YeTBEepPTEH.

JInyHOCTHBIE, MeTaNpeAMETHBIE M NIPeAMETHbIE Pe3YJIbTAThl 0CBOCHUS Y4eOHOr0
npeamera

JIMYHOCTHBIE PE3YILTATHI O6V‘-ICHI/IH

Yyamuicst 1oKeH:
3HAMBA NOHUMAMb.OCHOBHBIE UCTOPHYECKHE COOBITHS, CBSI3aHHBIE C Pa3BUTHEM XUMHUU U
oOmiecTBa: JOCTHKEHUSI B O00JIACTH XUMUU U KYJIbTYpHBbIE TPAAULIMH (B YaCTHOCTU, HAayUHbIE
TPaAUIIIHN ) CBOEH CTpaHBI; 00IIEMHUPOBBIC JOCTHKECHHS B 001aCTH XUMHUHU; OCHOBHBIC IIPUHITHAITHI
Y TIpaBUJIa OTHOIIEHUS K MPUPOJIE; OCHOBBI 3J0POBOTO 00pa3a KU3HU U 3I0pPOBhECOEpPETatomux
TGXHOHOFHﬁ; HpaBI/IHa IIOBCACHHUA B I-Ip€3BI>I‘-Ia.I\/'IHI>IX CI/ITyaLII/I}IX, CBA3aHHBIX C BO3I[€I>'ICTBHGM
pa3.HI/I‘-IHBIX BCIICCTB, OCHOBHBIC npaBa nu 06H3aHHOCTI/I I‘pa)KI[aHI/IHa (B TOM YHUCIIC yqamerocsi),



CBSI3aHHBIE C JIMYHOCTHBIM, TPO(PECCHOHATBHBIM W IKU3HEHHBIM CaMOOIPEICIICHUEM;
COLIMATILHYIO 3HAYUMOCTh H CO/IepKaHue podeccuii, CBI3aHHBIX C XUMHUEH;

UCNBIMBIBAMbIYBCTBO TOPAOCTH 32 POCCHMCKYI0 XMMHUYECKYI0O HAyKy M YBaXKEHHE K
HCTOPUM €€ PA3BUTHS; YBAKEHUE U MIPUHATUE JOCTHXKEHUN XUMUU B MUPE; JTIO0O0Bb K MPUPOJIE;
YBaXXEHUE K OKPYXKAIOMIUM (yYalUMCs, YYUTENSIM, POJUTENSIM U JIp.)— YMETh ClyliaTh U
CHBIIIATH MApTHEPA, TPU3HABATH MTPABO KAXKI0T0 Ha COOCTBEHHOE MHEHHE, IPUHUMATh PEIICHUS
C Y4€TOM IO3UIIUHA BCEX YUaCTHHKOB; YyBCTBO MPEKPACHOTO M 3CTETUYECKUX YyBCTB HA OCHOBE
3HAKOMCTBA C  MHPOM  BEIIECTB W WX  MPEBpalleHWH;  caMOyBaXeHHUE U
SMOIMOHAILHO-TIOJ0KHUTEIHLHOE OTHOILIEHHE K ce0e;

NpU3HABAMb. IEHHOCTh ~ 370POBbsl  (CBOGTO M JPYrUX  JIojel);  HEO0OXOJUMOCTh
CaMOBBIPAKEHUSI, CAMOPEAIU3AIMHU, COLIMAIBHOTO MPU3HAHUS;

0CO3HABGMb. TOTOBHOCTH (MJIM HETOTOBHOCTD) K CAMOCTOSITEJIbHBIM MTOCTYIIKAM U JIEHCTBHSIM,
OTBETCTBEHHOCTh 32 UX PE3yJbTaThI;TOTOBHOCThH (WJIM HETOTOBHOCTH) OTKPBITO BBIpAXKAaTh U
OTCTaMBaTh CBOIO MO3HIIUIO U KPUTUYHO OTHOCUTHCSA K CBOUM IOCTYIIKaM;

NPOSI&TIANb . IKOJIOTHIECKOE CO3HAHUE; JTOOPOKEIATEIIbHOCTD, IOBEPUE U BHUMATEIBHOCTh K
JIFOJISIM, TOTOBHOCTB K COTPYTHUYECTBY U APYKO€, OKa3aHUIO TOMOIIH TeM, KTO B HEW HYK/1aeTCs;
0000IIEHHBIN, yCTOMUMBBIAN M HM30HpATENbHBIN MO3HABATENbHBI WHTEPEC, WHHUIMATUBY U
T0003HATENIFHOCTh B HM3YyYCHHWM MHpa BEIICCTB W PEaKIWid;, I[EICyCTPEMICHHOCTh U
HAaCTONYMBOCTH B JOCTHXKEHUH I1I€JICH, TOTOBHOCTH K ITPEOIOJICHUIO TPYTHOCTEMN; YOCKICHHOCTD B
BO3MOXKHOCTH TIO3HAHUS TMPUPOJBI, HEOOXOIMMOCTH Pa3yMHOTO HCIIOJB30BAaHUS JIOCTH)KCHUN
HAYKW W TEXHOJIOTHH JIJIS pa3BUTHSI OOIIECTRA;

VMempb.yCTaHABIIUBATh CBS3b MEXAY LENbI0 H3YYeHHUS XHMHUM M TEeM, U1 Yero OHa
OCYIIECTBIISIETCS (MOTHBAMH); BBIMOITHITh KOPPUTHPYIOIIYIO CAMOOIICHKY, 3aKJIFOUAIOIIYIOCs B
KOHTPOJIE 3a TMPOIECCOM U3YYECHHUS XUMHUM M BHECEHHH HEOOXOIUMBIX KOPPEKTHUBOB,
COOTBETCTBYIOIIIMX dTalaM U Croco0aM M3ydeHUsl Kypca XUMUU; BBIOIHATH PETPOCIIEKTUBHYIO
CaMOOILICHKY, 3aKJIIOYAIOLIyIOCS B OILIEHKE Mpolecca M pe3ynbTaTa M3y4dyeHUs Kypca XUMHUHU
OCHOBHOM TIIKOJIBI,IIOJIBEJICHUN UTOTOB HAa OCHOBE COOTHECEHHUS IIeJIel U pe3ylbTaToOB;CTPOUTH
JKU3HEHHBIE U MPOdeCcCUOHATbHBIC TUIAHBI C YYETOM KOHKPETHBIX COIUAIbHO-UCTOPUUYECKUX,
MOJIMTUYECKUX U IKOHOMUYECKHUX YCIIOBHUI; OCO3HABATh COOCTBEHHBIEC IIEHHOCTH U COOTBETCTBHE
WX MPUHUMAEMbIM B KU3HH PEIICHUSM; BECTH JAUAJIOT Ha OCHOBE PAaBHOIMPABHBIX OTHOIICHUH U
B3aUMHOT'O YBa)K€HHUS; BBLACNIATh HPABCTBEHHBIM aCIEKT MOBEJAEHUS U COOTHOCUTH IMOCTYIKH
(cBOM W Opyrux JtoJiei) U COOBITHSA C MPUHATBIMU 3TUYECKUMHU HOPMaMH; B Ipeaenax CBOHMX
BO3MO>KHOCTEHN MPOTUBOAECHCTBOBATD JEHCTBUAM U BIUSHUAM, IPEACTABIISIONINM YIPO3y KU3HH,
3JI0POBBIO U OE30MACHOCTH TUYHOCTH U OOIIECTBA.

MertanpeaMeTHEIE PE3YIILTATEL 00YUSHHUS

Perynarusnueie YV /|
1. VYwmenue camMOCTOATETHLHO OMPEAEIATH eI O00y4YeHHUs, CTaBUTh U (POPMYyJIUPOBATH
HOBBIC 33J1a4M B yueOe U MMO3HABATEIHHON JESITEIIbHOCTH, PA3BUBATh MOTHUBBI U HHTEPECHI CBOEH
MO3HABATENBHON eaTenbHOCTH. OOyUaoIUNCs CMOXKET:
- AHATM3UPOBATH CYIIECTBYIOIIUE U IJIAHUPOBATH OyayIIre 00pa30BaTEbHEBIE PE3YIbTATHI,
- UACHTU(PUIIUPOBATH COOCTBEHHBIE MPOOIEMBI M OMPEIEISITh TIIaBHYIO MTPOOIIeMY;
- BBIIBUTATh BEPCHU pEIIEHUs MpoOseMbl, (OpMyIHpOBaTh THUIIOTE3bI, MPEIBOCXUIIATH
KOHEYHBIN pe3yJIbTarT;
- CTaBUTh LeNb JAEATEIbHOCTH Ha OCHOBE OIpeAeNCHHOW MNpoOJieMbl M CYHIECTBYIOIIHUX
BO3MO>KHOCTEH;



dbopmynupoBaTth ydyeOHblEe 3aJaud KakK IIard JOCTHXKEHHUS IIOCTAaBICHHOW LEH
JesATEeIbHOCTH;
000CHOBBIBATH LIEJIEBBIE OPUEHTUPHI U MPUOPUTETHI CChUIKAMHU Ha IIEHHOCTH, YKa3bIBasi U
000CHOBBIBasI JIOTUYECKYIO MOCTIEA0BATEIbHOCTD I1aroB.

2. YMEHHE CaMOCTOSTEIhHO IUIAHWPOBATH MYTH IOCTIDKEHUS IeJIe, B TOM YHCIE

aJbTEPHATHBHBIC, OCO3HAHHO BhIOMpATh Hanbosee A3 (HEKTUBHBIE CITOCOOBI PEIICHUsT YIeOHBIX U
MO03HABATENBHBIX 3a/1a4. OOy4JatoNHiics CMOXKET:

ornpeneniaTb HeoOXOAUMBbIE JecTBHE(s]) B COOTBETCTBUM C Y4€OHOH M MO3HaBaTENbHOM

3ajjaueil ¥ COCTaBJIATh AJITOPUTM MX BBIIIOJHEHHUS;

00OCHOBBIBaTh M OCYIIECTBIIATH BBIOOpP HambOonee 3>(PPEKTHBHBIX CIOCOOOB pPELICHHS

y4eOHBIX U MMO3HABATEIbHBIX 33/1ay;

OTIpeNeNATh/HaX0AUTh, B TOM YHCJIE€ M3 TMPEUIOKCHHBIX BAPHAHTOB, YCIOBUS JUIS

BBITIOJIHEHHS YIECOHOU U MMO3HABATEIHLHOM 3aa4H;

BBICTPAWBaTh JKU3HEHHbIE IUIaHBI Ha KpaTKOCpOuHoe Oynyiiee (3asBIATH LEJIeBbIe

OpPUEHTHUPBI, CTaBUTh aJEKBAaTHbIE MM 3aJaud W Ipelarath JeHCTBUA, yKas3blBas WU

000CHOBBIBas JIOTHYECKYIO TOCIIEI0BATEILHOCTD I1AaTr0OB);

BBIOMPATH U3 MPEJI0KEHHBIX BAPHAHTOB U CAMOCTOSTEJILHO UCKATh CPEJICTBA/PECypChl IS

pelIeHus 3a1a4n/ JOCTHKEHUS 11ETIH;

COCTABJIATH IJIAH PELICHUS MPOOIIEMBI (BBITIOIHEHUS IPOEKTA, IPOBEICHUS UCCIICAOBAHMS);

OTIpeNeNATh MOTEHIMAIbHBIE 3aTPyIHEHHUS IMPH pEIIeHUH Y4eOHOW W TO3HaBaTebHOU

3aJa4i ¥ HaXOAHUTh CPEICTBA JUIsl UX YCTPAHCHHUS;

OIKCBIBATh CBOM OMBIT, OPOPMIISS €ro AJs Nepejadd IpyruM JIFOJSIM B BUJE TEXHOJIOIHU

pelLIeHHs MPAKTUYECKHX 3a/1a4 ONPEAETICHHOTO KJlacca,

IUTAHUPOBATh U KOPPEKTUPOBATh CBOIO MHIMBUAYAIbHYIO 00pPa30BaTEIbHYIO TPAEKTOPUIO.
3. YMeHHe COOTHOCUTB CBOM JIEMCTBUS C IUIAHUPYEMBIMH PE3YyJIbTaTaMH, OCYILECTBIATh

KOHTPOJIb CBOEU JIEITEIHLHOCTH B nmponecce NOCTUIKCHUA pPE3yiibTaTa, OIPCACIIATH CITOCOOBI

JeHCTBUI B paMKax MPeIOKEHHbBIX YCIOBUM U TpeOOBaHUM, KOPPEKTUPOBATH CBOM JAECUCTBUS B

COOTBETCTBUU C U3MEHstoIIeNcs cuTyanuei. OOydaronuics CMOXKeT:

OTIPENIETSATh COBMECTHO C TIEJJaroroM U CBEPCTHUKAMU KPUTEPUM TUIAHHPYEMBIX
pe3yNbTaToOB ¥ KPUTEPUH OLICHKU CBOEH yueOHOM! JesITeIbHOCTH;

CUCTEeMATHU3UPOBaTh (B TOM 4YHCIE BBIOMPATh MPUOPUTETHBIC) KPUTEPHH TIAHHUPYEMBIX
PE3YIbTATOB U OLIEHKH CBOEH J1€ATENbHOCTH;

OoTOMpaTh MHCTPYMEHTHI [UIsl OLIGHUBAaHUS CBOCH JIEATENHHOCTH, OCYIIECTBISThH
CaMOKOHTPOJIb CBOEH JESITENFHOCTH B PaMKaX MPeII0KEHHBIX YCIOBUN U TPpeOOBaHMIA;
OIICHUBATh CBOKO JEATEIHHOCTH, apTyMEHTUPYS MPUUYUHBI JOCTWKEHUS WM OTCYTCTBUS
IUTAHUPYEMOTO pe3yibTaTa;

HaXOJIUTh JOCTAaTOYHBIC CPEJICTBA IS BBHITTOJTHEHUS YICOHBIX IEUCTBHI B U3MEHSIOMICHCS
CUTYallMU W/WIN IIPU OTCYTCTBUH INIAHUPYEMOTO PE3yJIbTaTa;

paboTas Mo CBOEMY IIaHy, BHOCUTh KOPPEKTHBBI B TEKYIIYIO JEATEIHLHOCTh HA OCHOBE
aHaJaM3a U3MEHEHWH CUTyaluu Ui TOJIyYeHMs 3aIUIaHHMPOBAHHBIX XapaKTEPUCTUK
MPOJYKTa/pe3ynbTara;

YCTaHaBIMBATh CBSI3b MEXKJY [OJYYCHHBIMU  XapaKTEPUCTUKAMHU TMPOAYKTa U
XapaKkTEpUCTUKAMHU Ipoliecca AEATEIbHOCTH U 0 3aBEPIICHUH JI€ATEIbHOCTH MpeaaraTh
M3MEHEHUE XapaKTEpUCTUK Ipolecca s MOJYyYEHHs YIYYIICHHBIX XapaKTEPUCTHK
MIPOJTYKTA,

CBEpSTb CBOM JEMCTBHS C LEIbI0 U, NPU HEOOXOJUMOCTH, HCIPABIATh OUIMOKH



CaMOCTOSITENILHO.

4. VYMeHHE OIICHMBATh MPABWILHOCTH BBITIONHEHHS Y4eOHOW 3amadd, COOCTBEHHBIC
BO3MOXKHOCTH €€ pemieHusi. OOydaronuics CMOXeT:

- OTIPEICIIATh KPUTEPUHU NIPABHILHOCTH (KOPPEKTHOCTH ) BBIIOJTHCHUS YUeOHOM 3a/1a4;

- AHAIM3UPOBATH U OOOCHOBBIBATH MPUMEHEHHE COOTBETCTBYIOIIETO MHCTPYMEHTAPHS IS
BBITMIOJTHEHUS Y4eOHOM 3a/1a4;

- CBOOOIHO IMOJIb30BAThCSI BEIPAOOTAHHBIMU KPUTEPHUSIMH OLICHKH U CAMOOLIEHKU, UCXOJIS U3
eI U UMEIOIINXCS CPENICTB, pa3iinyasi pe3yJibTaT U CriocoObl IEHCTBU;

- OLICHUBATh MPOAYKT CBOCH JAEATEIbHOCTH 10 3aJaHHBIM HW/UIM CaMOCTOSITENIBLHO
ONpEJICTICHHBIM KPUTEPUSIM B COOTBETCTBHHU C LIEJIBIO ICSITEIIbHOCTH;

- 000CHOBBIBATh JIOCTM)KMMOCTH II€TTH BBIOPAHHBIM CIIOCOOOM Ha OCHOBE OIICHKH CBOUX
BHYTPEHHUX PECYPCOB U JOCTYITHBIX BHEIIHUX PECYPCOB;

- (¢uKcHpoBaTh U AHAIU3UPOBATH TMHAMUKY COOCTBEHHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.

5. Bmagenue ocHOBaMH CaMOKOHTPOJIS, CAMOOIICHKH, TMPUHSATHS pEHICHUH U
OCYIIECTBIICHUSI OCO3HAHHOTO BHIOOpA B Y4eOHOI1 1 mo3HaBaTenbHONH. OOy4JaroIUiCcs CMOXKET:

- HAOI0/IaTh U aHATTM3UPOBATh COOCTBEHHYIO YYEOHYIO M TIO3HABATENbHYIO JESATEIbHOCTh U
JESTENIbHOCTD IPYruX 00y4yaroluXcs B POIIeCcce B3aUMOIIPOBEPKU;

- COOTHOCHUTBH pEalIbHbIC U IUIAHUPYEMbIC PE3YNIbTaThl WHIUBUYAIIbHOW 00pa3oBaTebHON
JESATETLHOCTH U JIeTIaTh BBIBOJIBI;

- MIPUHUMATH PEIICHUE B YYCOHOM CUTYaIlMy U HECTH 332 HETO OTBETCTBEHHOCTb;

- CaMOCTOSITEIIbHO OMPEIEIATh MPUYUHBI CBOETO yCIeXa WU HEYCIIeXa U HaXOAUTh CIIOCOOBI
BBIXOJ/Ia U3 CUTYallUH HEYCIIeXa;

- PETPOCTIEKTUBHO OMNPEIENATh, KaKhe [EHCTBUS MO pEIIeHUI0 Y4eOHOW 3aladyu WU
napaMeTpbl 9TUX JCHCTBHI MPUBETH K TMOMYYEHUIO HMMEIOIIErocs MPOAyKTa y4eOHOM
JIeATEIbHOCTH;

Ilo3naBarenbHbIe Y'Y /]

6. VYMeHHe ompenensaTh TMOHATHS, CO3/1aBaTh OOOOIICHUS, YCTaHABIWBATH AHAJIOTHH,
KJIacCU(PUITUPOBATh, CAMOCTOSITEIbHO BBIOMpPATh OCHOBAHHUS M KPUTEPUU IS Kiaccu(uKanuu,
yCTaHaBIWBATh MPUYUHHO-CICJCTBEHHBIE CBS3H, CTPOUTH JIOTHYECKOE PpaCCYKJCHHE,
YMO3aKJIIOUeHHEe (MHAYKTUBHOE, AETYKTUBHOE, TI0 aHAJIOTHH) U JeiaTh BEIBOABL. OOydaroniuiics
CMOXET:

- no0UpaTh CIOBA, COMOAYMHEHHBIE KIIOYEBOMY CJIOBY, OMPEIENSIONINE €r0 MPU3HAKU H
CBOMCTBA;

- BBICTPAMBATh JIOTUYECKYIO IIEMOYKY, COCTOSIIYIO U3 KIHOUEBOTO CI0BAa U COMOAYMHEHHBIX
€My CJIOB;

- BBIICJIATH OOIIMI MPU3HAK JIBYX WJIM HECKOJIBKHUX MPEIMETOB WJIH SIBJICHUN U OOBSICHATH MX
CXOJICTBO;

- 00BEIMHATH MPEAMETHI U SIBJICHUS B TPYIIIHI IO OMPEIEICHHBIM MMPU3HAKAM, CPAaBHUBATb,
KIIacCU(UIIUPOBATH U 00001IaTh (HaKTHI U SIBICHUS;

- BBIJICTISITH SIBJICHHUE U3 OOIIETO psAsia APYTUX SIBICHU;

- OTIPEICNIATh OOCTOSTENBCTBA, KOTOPHIE MPEANISCTBOBAIM BO3SHHUKHOBEHHIO CBSI3H MEXKITY
SBIICHUSIMH, U3 OTHUX OOCTOSTENBCTB BBIACIATH ONPEICNAIONINe, CHOCOOHBIE OBITh
MPUYMHON TAHHOTO SIBJICHUS, BBISABIIATH IPUUMHBI U CIICJCTBUS SBJICHMUIA;

- CTPOUTH PACCYKIEHHE OT OOMIMX 3aKOHOMEPHOCTEH K YaCTHBIM SIBIEHUSM U OT YaCTHBIX
SBJIEHUH K OOLIMM 3aKOHOMEPHOCTSIM;

- CTPOUTH PAaCCY)KJIEHUE HA OCHOBE CpPaBHEHUS IMPEIMETOB U SBJICHUH, BBIICISS IPU 3TOM



o01re MpU3HAKY;
u3JaraTh MOJyYeHHYIO HH(OPMAINIO, HHTEPIPETUPYS €€ B KOHTEKCTE peIIacMOi 3a/1a4H;
CaMOCTOSITENIFHO yKa3bIBaTh HAa MH(OPMAIMIO, HYXKIAIOUIYIOCS B IPOBEPKE, MpeaaraTh u
IPUMEHSATH CI0CO0 MPOBEPKU JOCTOBEPHOCTH MH(POPMAIUH;
BepOaIM30BaTh SMOLIMOHAIBHOE BIIEYATICHUE, OKa3aHHOE HA HETO MCTOUHUKOM;
OOBSCHSTH SBICHHS, IPOLIECCHI, CBSA3U M OTHOIICHHS, BBISBIIIEMbIC B X0/I€ TO3HABATEIBHON
U WCCJIEOBATEIbCKOM NeATeIbHOCTH (MIPUBOAUTH OOBSICHEHHE C H3MEHEHHEeM (opMmbl
IPE/ICTaBICHUS; OOBACHSTH, NETATM3UPYS WM 0000IIas; OOBSCHATH C 33aJaHHOW TOYKH
3peHus);
BBISBIISATH U HAa3bIBATh MPUYMHBI COOBITHUS, SBICHHUS, B TOM YHCJIE BO3MOXHBIE / Hanboee
BEPOSITHBIC TPUYMHBI, BO3MOXHBIC ITOCIEACTBUS 33JaHHON NPUYMHBI, CAMOCTOSTEIHHO
OCYIIECTBIISISI IPUIMHHO-CIICICTBEHHBINA aHAIN3;
JieNiaTh BBIBOJ HAa OCHOBE KPHUTHYECKOTO aHAIM3a PAa3HBIX TOYEK 3PEHHs, TMOATBEPKIATh
BBIBOJI COOCTBEHHOW apryMEHTALMeH WM CaMOCTOSTEIbHO MOJYyYCHHBIMH JaHHBIMH.

7. YMeHue co3iaBaTh, IPHUMEHATh U NPEOOPA30BBIBATh 3HAKH M CHMBOJIBI, MOJCIH H

CXCEMbI IAJIA pCIICHUS y‘Ie6HLIX U ITI03HAaBAaTCJIIBHBIX 3aJa4. O6yanOHlHﬁCH CMOXKCT:

0003HauaTh CUMBOJIOM U 3HAKOM IPEAMET U/UIIH SIBJICHUE;
OTIPENIENATh JIOTUYECKUE CBS3H MKy MPEAMETaMH U/WITN SBICHUSIMHA, 0003HAYATh JaHHbIC
JIOTUYECKHE CBSI3U C IIOMOILBIO 3HAKOB B CXEME;
CO3/1aBaTh aOCTPAKTHBIN MIIM peabHBIN 00pa3 mpeaMeTa 1/ Uil SBICHHS,
CTPOHTH MOJIEJIb/CXEMY Ha OCHOBE YCIIOBUH 3a/1a4M W/WIIH CIIOC00a €€ PeIICHNUs;
co3/1aBaTh BepOajbHbIC, BELICCTBEHHbIE M HH(MOPMALMOHHBIE MOJEIM C BBIICICHHEM
CYIIECTBEHHBIX XapaKTEPUCTUK OO0BEKTa JUIs ONpesAeseHus crnocoda pelleHus 3ajJadd B
COOTBETCTBUH C CUTYALIUEH;
HEPEBOJIUTH CIOXKHYIO 10 COCTaBY (MHOT0ACIIEKTHYIO) HH(POPMAIIUIO U3 rpaduuecKoro uin
(bopManTn30BaHHOTO (CUMBOJIBHOT0) MIPEICTABICHHS B TEKCTOBOE, 1 HA000POT;
CTPOUTH CXEMY, AJITOPUTM JEWUCTBUSA, UCHPABIATh WJIM BOCCTAHABIMBATH HEW3BECTHBIM
paHee aJrOpUTM Ha OCHOBE MMEIOILErocs 3HaHHUs 00 00BEKTEe, K KOTOPOMY MPUMEHSETCS
AJITOPUTM;
CTPOUTH J1I0Ka3aTEIbCTBO: MPSIMOE, KOCBEHHOE, OT IPOTUBHOIO;
aHaAJTM3UPOBATh/peIIeKCUPOBATh OMBIT PAa3pabOTKH W pealu3aluu y4yeOHOro MpOeKTa,
UCCIIeI0BaHMs (TEOPETHYECKOT0, SMIMPUUECKOr0) Ha OCHOBE MPEASI0KEHHON MpoOIeMHOoN
CUTYAallUH, IIOCTABJICHHOM 11N /WM 33/1aHHBIX KPUTEPUEB OLICHKH MIPOAYKTa/pe3yabTaTa.

8. CwmpicnoBoe ureHue. OOyJaromuiics CMOXKET:
HaXOJUTh B TeKCTe TpedyeMyro HHPOpMaluio (B COOTBETCTBUM C LEISIMH CBOEH
JESITENIbHOCTH);
OpUEHTUPOBAThCA B COJEPKAHWU TEKCTa, TMOHUMATh LEJIOCTHBIM CMBICT TEKCTa,
CTPYKTYpUPOBATh TEKCT;
yCTaHaBJIMBATh B3aUMOCBS3b ONMCAHHBIX B TEKCTE COOBITUH, SIBICHUMN, POLIECCOB;
PE3IOMHUPOBATH INIABHYIO UICHO TEKCTA,
npeoOpa3oBbIBaTh TEKCT, «IE€PEBOMAS» €ro B JIPYTyI0 MOAAIBHOCTb, WHTEPIPETHPOBATH
TEKCT;
KPUTUYECKH OLICHUBATh COZIEpKaHUe U (OpPMY TEKCTa.

9. ®opmupoBaHUE U PA3BUTHE IKOJIOIMUYECKOI'O MBIIIJICHHUS, YMEHUE IPUMEHATh €ro B

MO3HABATEIbHOW, KOMMYHUKAaTHUBHOM, COIIMAILHOM MPAKTHKE ¥ TPOPECCHOHAIIBHONW OPHUEHTAITUH.
OO0y4aroIHiCs CMOXKET:



- OINPEACIIATh CBOC OTHOLIEHHUE K IPUPOJHON CPELE;

- AQHATM3UPOBATh BIMSHUE DKOJOTMUYECKHX (PAKTOpOB Ha cpeay OOHTaHUS IKHUBBIX
OpraHU3MOB;

- IIPOBOJIUTH IPUYMHHBIA U BEPOSTHOCTHBIM aHAIIN3 DKOJOTUYECKUX CUTYaLUH;

- IPOTHO3UPOBATh U3MEHEHUS CUTYAIlMH IIPU CMEHE ACUCTBUS OJHOTO (aKTopa Ha EHCTBHE
JIpyroro ¢akropa;

- pacpoCTpaHATh YKOJIOTUYECKUE 3HAHUS U y4aCTBOBATh B IPAKTUYECKUX JEJIaX M0 3aLUTE
OKpYXKarolleHl Cpebl;

- BBIpaXKaTb CBOE OTHOUICHHME K IPUPOJE YEpe3 PUCYHKU, COUMHEHUS, MOJECIIN, IPOEKTHBIC
paboTHI.

10. Pa3BuTHEe MOTHBALIMU K OBJIQJICHUIO KYJIBTYPOH aKTUBHOI'O UCIIOJI30BAHUS ClIOBapei

U IPYTUX MOUCKOBBIX cucTeM. OOydaromuics CMOXKET:

- OIpeAesATh He0OX0UMbIE KITH0UEBbIE IOUCKOBBIE CIIOBA U 3aIIPOCHI;

- OCYILIECTBIIATh B3AUMOJACHCTBHE C DJIEKTPOHHBIMU IIOMCKOBBIMY CUCTEMAaMHU, CJIOBAPSMU;

- (GopMHPOBATH MHOXKECTBEHHYIO BEIOOPKY U3 OUCKOBBIX HCTOYHUKOB JUIsl 00BEKTUBHU3ALIUI
pE3yJIbTaTOB IOUCKA;

- COOTHOCHTB IIOJIyYEHHBIE PE3YJIBbTAThI IOUCKA CO CBOEH JEATEIBHOCTBIO.

KommyHukaTusHbie VY /]
11. YMeHne Oprann30BbIBaTh yueOHOE COTPYTHUYECTBO U COBMECTHYIO JACSATEIHHOCTD

C YUUTEJIEM U CBEPCTHUKAMH; paboTaTh MHAMBUAYAIBHO U B IPYIIE: HAXOAUTH O0LIee peIeHUE U

paspemarb KOHQIMKTHI HA OCHOBE COTJIACOBAHMUS MO3UIIUK M y4eTa HHTEPECOB; (pOpMyIHpOBaTH,

apryMeHTHpOBAaTh U OTCTauBaTh cBOe MHeHHE. OOyUaromuics CMOXKET:

- OIPEAEIIATH BO3MOXKHBIE POJIM B COBMECTHOH €ATEIBHOCTH;

- UTpaTh ONPENEIECHHYIO POJIb B COBMECTHOM NEATENBHOCTH;

- NPUHUMATh MO3UIMIO COOECEAHNKA, MOHUMAs MO3MILHUI0 IPYroro, pa3inyarb B €ro peyu:
MHEHHE (TOUYKY 3pEHMsI), 0Ka3aTeIbCTBO (ApryMEHTHI), (aKThl; TMIOTE3bl, aAKCHOMBI,
TEOpUU;

- ONpeensiaTh CBOM JAEWCTBUA U JEHCTBUS NapTHEpa, KOTOpBIE CIIOCOOCTBOBAIU WM
MPENSITCTBOBAIM NMPOTYKTUBHOM KOMMYHHUKAIUY;

- CTPOUTH MO3UTHUBHBIE OTHOLLIEHUS B Ipoliecce yueOHO! 1 O3HABATEIbHOM 1€ATEIbHOCTH;

- KOPPEKTHO M apryMEHTHPOBAHHO OTCTaWBaTh CBOK TOUKY 3pPEHMS, B AMCKYCCUU YMETb
BBIJIBUT'aTh KOHTPApryMEHTHI, Mepepa3upoBaTh CBOIO MbICIbL (BJIaJCHHE MEXaHU3MOM
DKBHUBAJICHTHBIX 3aMEH);

- KPUTUYECKH OTHOCHTBCS K COOCTBEHHOMY MHEHHIO, C JIOCTOMHCTBOM IpU3HABaTh
OmMMOOYHOCTh CBOETO MHEHHS (€CJIM OHO TAKOBO) U KOPPEKTUPOBATH €T0;

- npejiaraTh albTEPHATUBHOE PElIeHHE B KOH(DIUKTHOM CUTYyallUH;

- BBIJIETISATH OOIILYIO TOUKY 3PEHHSI B TUCKYCCHH;

- JIOTOBApUBATHCSA O MpaBUiIaX U BOIpOcax JIJsl 00CyK/I€HUs B COOTBETCTBUU C IOCTaBICHHON
nepes rpynmon 3aiaduen;

- OpPraHM30BBIBaTh yue€OHOE B3aWMOJICHCTBHE B rpymie (OmpeaeisTh ofIue LeiH,
pacnpenensaTh POy, JOroBapuBaThCs APYT € APYroM U T. 11.);

- yCTpaHATH B paMKax JMajora paspblBBl B  KOMMYHHUKAIMHM, OOYCJIOBJICHHBIE
HEMMOHUMaHHUEM/HETIPUSITHEM CO CTOPOHBI COOECeTHHMKA 3a7aud, (POPMBI WM COACPIKAHUS
JaJora.

12. YMeHue O0CO3HAHHO HCHOJIB30BATh PEYEBHIE CPEJCTBA B COOTBETCTBUM C 3a7auei

KOMMYHHKAIMM AJIS1 BBIPAXKEHUs CBOUX YYBCTB, MbICIEH U MOTpEOHOCTEN JUIsl IUTAHUPOBAHUS U



pEryJiluy CBOEH NESITEIbHOCTH; BJIAJICHUE YCTHOHW M MHUCHbMEHHOW PEYbl0, MOHOJIOTHYECKOMN

KOHTEKCTHOU peubto. O0yJatonuiics CMOXKET:

OTIPECIIATh 33]]a4y KOMMYHUKAIIMHA U B COOTBETCTBUH C HEH OTOMPATH PEUEBBIC CPEIICTBA;
0oTOMpaTh W UCHOJB30BaTh PEUYECBBIC CPEICTBA B MPOIECCE KOMMYHHKAIUU C JIPYTHMH
JOJIbMHU (JIMAJIOT B TIape, B MaJIOH TpymIe u T. 11.);
MPEACTABISITh B YCTHOM WM MHUCBbMEHHOW (hopMe pa3BEepHYTHIM IIJIaH COOCTBEHHOMH
eITEIbHOCTH;
c00JIr01aTh HOPMBI ITYOJUYHOM peUH, PErIaMeHT B MOHOJIOT'€ M TUCKYCCUU B COOTBETCTBUU
C KOMMYHUKATUBHOM 3a1a4eii;
BBICKA3bIBaTh U OOOCHOBBIBATH MHEHHE (CYXKJEHHUE) M 3alpalinBaTh MHEHHE MapTHEpA B
paMKax Juanora;
MPUHUMATH PEIICHUE B XOJIC JUAJIOTA U COTJIACOBBIBATH €0 C COOSCETHUKOM;
CO3/71aBaTh MUCHbMEHHBIC «KIWIIUPOBAHHBIC» U OPUTUHAIBLHBIE TEKCTHI C UCIOJb30BAaHUEM
HEOOXOIMMBIX PEUEBBIX CPEJICTB;
WCIIOJIB30BaTh BepOaJIbHBIE CpelIcTBa (CpPeACTBa JIOTMUECKOW CBSI3W) U1 BBIICICHUS
CMBICIIOBBIX OJIOKOB CBOETO BHICTYILICHUS;
HCIIOJIL30BATh HeBepOaTbHBIC CpencTBa HIIH HarJIsgHbIe MaTepHuabl,
MIOIFOTOBJICHHBIE/OTOOPAHHBIC TIOT PYKOBOJICTBOM YUHTEIIS;
JieNaTh OLICHOYHBIM BBIBOJ O JOCTMXKEHHUH €I KOMMYHUKAIIMU HEMOCPEICTBEHHO MOCTIE
3aBEPIICHHS] KOMMYHUKATUBHOTO KOHTaKTa U 00OCHOBBIBATH €TO.

13. ®opMHUpPOBaHUE U PA3BUTHE KOMIIETEHTHOCTH B OOJACTH HCIOJIb30BAHUSA

nH(}OPMaLMOHHO-KOMMYHUKAIIMOHHBIX TexHonorui (nanee — MKT). O6yuaronuiicss cMOXKeT:

IeJIEHANPaBIEHHO UCKATh U MCII0JIb30BaTh HH(GOPMALIMOHHBIE PECYPChI, HEOOXOIUMBIE JUIS
peleHHs yueOHbIX U MPaKTHUECKUX 3a7au ¢ nomoliubto cpeacts UKT;

BBIOMPATh, CTPOUTH U UCIIOIB30BaTh a/IEKBaTHYIO MH(POPMAIIMOHHYIO MOJAEIH JUIs ITepelaun
CBOMX MBbICIIEH CpelCTBaMM €CTECTBEHHBIX U ()OPMAIBHBIX SI3BIKOB B COOTBETCTBHU C
YCJI0BUSAAMH KOMMYHHKAIIUU;

BBIACIATH HH(i)OpMaHHOHHBIﬁ ACIICKT 3aJla4yv, OICpHUpPOBAThL JaHHBIMH, HCIIOJIB30BAThH
MOJIEJIb PELICHUS 3a1a4H;

HCIIOJIB30BAaTh KOMIIBIOTCPHBIC TCXHOJOTUH (BKJ'IIO‘-I&SI BI)I60p aICKBAaTHBIX 3aaayc
UHCTPYMEHTAJBHBIX IPOrPaMMHO-AIMAPATHBIX CPEJICTB M CEPBHCOB) Ul PELICHUS
UH(POPMALIMOHHBIX U KOMMYHHMKAlIMOHHBIX Y4eOHBIX 3ajlau, B TOM YHCIIE: BBIUYUCIICHHE,
HalMcaHue MMMceM, COYMHEHUH, TOKIIa10B, pedepaToB, CO3JaHNe IPE3EHTAUN U JIp.;
UCII0JIb30BaTh MH(OPMAIHIO C YYETOM 3THUYECKUX U IPABOBBIX HOPM;

co31aBaTh HH()OPMAITMOHHBIC PECYPCHI Pa3HOTO TUTIA U ISl PA3HBIX ayIUTOPHH, COOIOIATh
MH(OPMaLMOHHYIO TUTHEHY U IIPpaBHJia THPOPMAIIMOHHON 0€3011aCHOCTH.

HDC}IMCTHBIG PE3YIbTATHI O6V‘ICHI/I$[

BbInyCKHUK Hay4YuTCH:
® XapaKTepH30BaTh OCHOBHBIE METOJbl TO3HAHUS: HAOIIOJEHHE, HU3MEpEHue,

HKCIIEPUMEHT;

e OINMCHIBAaTh CBOMCTBa TBCPAbIX, KUIKUX, Ta3006p8.3HBIX BCIICCTB, BbIACIAA HX

CYIICCTBCHHBIC ITPHU3HAKU;

® DACKpPBIBATH CMBICJI OCHOBHBIX XHUMHWYCCKUX MMOHSATHH «aToOM», «MOJICKYJIay,

«XHUMHUYECKUMN 9JICMCHT», «IPOCTOC BCIICCTBO», «CJIOKHOC BCIICCTBO», «BAJCHTHOCTLHY,

XHUMHUYCCKad pCaKlusi», UCIIOJIb3Yyd 3HAKOBYIO CUCTCMY XUMHUH,



® pACKpbIBaThb CMBICI 3aKOHOB COXPAaHEHHs MacChl BEILECTB, IOCTOSHCTBA COCTaBa,
aTOMHO-MOJIEKYJISIPHON TEOPUH;

® pa3aMyaTh XUMHUYECKUE U (PU3UUECKUE SIBICHUS;

® Ha3bIBaThb XUMUYECKHUE IJIEMEHTHI;

® OIpEIEATh COCTAB BEIIECTB M0 UX HopMynaMm;

® OIpeAeATh BAJICHTHOCTh aTOMa 3JIEMEHTA B COEIMHEHUSAX;

® OIpeAeATh TUIl XUMHUYECKUX PEaKIIUii;

® Ha3bIBaTh IPU3HAKHU U YCJIOBUS MPOTEKAHUS XUMUUECKUX PEAKIIUI;

® BBIBJIATH NIPU3HAKH, CBUETEIbCTBYIOIUE O NIPOTEKAHUN XUMUYECKOH peakiuu Mpu
BBINOJIHEHUHY XUMHUYECKOI'O OIIBITA;

® COCTaBIATH (POPMYIIbI OMHAPHBIX COCTUHEHUN;

® COCTaBJISTh YPaBHEHUS] XUMUYECKUX pEaKIuii;

e coOmoaaTh npaBuiIa 6e30MacHON paboThI IPHU MPOBEACHUH OIBITOB;

® [10J1b30BaThCs JJAOOPATOPHBIM 000PYIOBAaHUEM U MTOCYIOMH;

® BBIUUCIISITH OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB;

® BBIYUCIATH MACCOBYIO JIOJII0 XUMUYECKOTO 3JIE€MEHTa 110 (popMyJie COeAMHEHUS;

® BBIYUCIATH KOJIMYECTBO, 00BEM MJIM MAcCy BEILIECTBA 10 KOJIUYECTBY, 00BEMY, Macce
pEareHToB WU NPOJYKTOB PEaKIiH;

e XapakTepHu30BaTh (PU3NUYECKHE U XMMHUECKHUE CBOMCTBA IPOCTHIX BEUIECTB: KUCIOPOa
U BOJOPO/Ia;

® 10JIy4aTh, COOMPAThH KUCIOPOJ U BOJOPOLL;

® pAaCIIO3HABATh ONBITHBIM ITyTEM I'a3000pa3HbIE BEIIECTBA: KUCIOPOI, BOJIOPO;

® DPACKpBIBaTh CMBICI 3aKOHAa ABOTaJpo;

® DPACKpBIBaTh CMBICI MOHATHH «TeIIOBOM 3(h(PEKT peakun», «MOJISPHBIN 00bEM»;

® XapakTepu30BaTh (PU3NUECKHE U XMMHUUYECKNE CBOMCTBA BObI;

® DPACKpBIBaTh CMBICII IIOHATHUS «PACTBOPY;

® BBHIUUCIISITH MACCOBYIO JIOJIF0 PACTBOPEHHOTO BELLIECTBA B PACTBOPE;

® [IPUTOTOBJISATH PACTBOPHI C ONPEACIIEHHON MacCOBOM J0JI€H PACTBOPEHHOI'O BEIIECTBA;

® Ha3bpIBaTh COSAMHEHHUS N3YUYEHHBIX KJIACCOB HEOPraHUYECKHUX BEUIECTB;

® XapakTepu3oBaTh (U3MYECKHE U XHMMHUYECKME CBOMCTBa OCHOBHBIX KJIAaCCOB
HEOPraHMYECKUX BEILECTB: OKCUAOB, KUCIOT, OCHOBaHUI, COJIEH;

® OIpeAeATh IPUHAUIEKHOCTD BEUIECTB K OIIPENIEICHHOMY KJIaCCy COEIMHEHN;

® COCTaBJIATh GOPMYJIbI HEOPraHMUYECKUX COCTUHEHUM H3YUEHHBIX KJIACCOB;

® TIPOBOAWUTH OMNBITHI, MOATBEPKAAIOIINE XMMHUYECKHE CBOMCTBA M3YYEHHBIX KJIACCOB
HEOPraHUYECKUX BEILECTB;

® DACIIO3HABATh ONBITHBIM ITYTEM PACTBOPBI KUCIIOT U IIEN0YEN 110 U3MEHEHUIO OKPACKU
MHAMKATOPa;

® XapakTepHU30BaTh B3aUMOCBSI3b MEX]y KJIaCCAMU HEOPTAaHUYECKUX COEAMHEHNUI;

e packpsiBaTh cMbici [lepronnueckoro 3akona /.M. Menneneena;

® O00BACHATH (PU3MUECKUIl CMBICT aTOMHOTO (TIOPSIIKOBOTO) HOMEpa XHMHYECKOTO
3JIEMEHTa, HOMEPOB TPYIIIbI U Nepuojia B nepuoanueckoit cucreme J[.M. Menneneena;

® OO0BACHATH 3aKOHOMEPHOCTH HM3MEHEHHsI CTPOCHHS aTOMOB, CBOICTB 3JEMEHTOB B
npezenax MajblX MepUOJ0B U INIaBHBIX MOATPYI;



® XapaKTEepU30BaTh XUMHUYECKUE 3IEMEHTHI (OT BOJOPOJA A0 KallblIMs) HA OCHOBE HMX
MOJIOXKEHUs B iepuoauueckoi cucreme JI.M. MenneneeBa 1 0COOEHHOCTEH CTPOSHUS UX aTOMOB;

® COCTaBJISITh CXEMBI CTPOEHUSI aTOMOB NIEPBBIX 20 3JIEMEHTOB MEPUOANYECKON CUCTEMBbI
J.. Menneneena;

® PaCKpBIBaTh CMBICII MMOHSATUN: «XUMHUYECKas CBSI3bY, «3JEKTPOOTPULIATEIHLHOCTDY;

® XapakTEepU30BaTh 3aBUCUMOCTh  (DU3MYECKUX CBOMCTB  BEHICCTB OT  THIIA
KPUCTAJUTMYECKON pelIeTKH;

® ONpEneNsATh BHJ XUMHUYECKOHN CBS3U B HEOPTaHUYECKUX COCTMHCHHSIX,

e pn300pakaTh CXEMbI CTPOCHHUS MOJIEKYJ BEIIECTB, OOpa30BaHHBIX PA3HBIMH BUJIAMU
XHUMHYECKHUX CBSI3EH;

® pacKkpeIBaTh CMBICI TMOHSATUH «HMOHY», «KATHOH», «AHHUOHY», <(OBJIEKTPOJIUTHI,
CHEDJICKTPOIUTHDY, «AJEKTPOJUTUYECKAS] TUCCOLUALIUSY, «OKUCIUTENbY, «CTENEHb OKUCICHUS
«BOCCTAHOBUTEIIbY, OKHUCIIEHUEY, KBOCCTAHOBJICHUEY,

® ONpENETsATh CTENEHb OKUCICHUS aTOMa JJIEMEHTA B COCIMHECHUH,

® pacCKpbIBaTh CMBICII TEOPHH JIECKTPOIUTHUCCKOU TUCCOITHAIINH;

® COCTaBJISTh YPaBHEHUS JEKTPOIUTHUECKON AUCCOIMAIIMY KUCIIOT, IIeNI0ueH, COoeii;

® OOBSICHATH CYIIHOCTh MpOIECCa AIICKTPOJUTUYCCKON ITUCCOLMAIIMU U PEeaKuuil
HOHHOI'0 OOMEHA;

® COCTaBJIATH MOJIHBIE M COKPAILICHHbIC HOHHBIC YPABHEHUS Peakliuu 0OMeHa;

® ONpEeaesATh BO3MOKHOCTh ITPOTEKAHUS PEaKIIii HOHHOTO OOMEHa;

® [IPOBOJIUTH PEAKIINH, IOTBEPIKIAOIINE KAYSCTBEHHBIN COCTAB Pa3JIMYHbIX BEIIECTB;

® ONpEeNeNsATh OKUCIUTEIh U BOCCTAHOBUTEIID,

® COCTaBJIATh YPABHEHUS OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIMIA;

® Ha3bIBaTh (PAKTOPHI, BIUSIONINE HA CKOPOCTh XUMUYECKOU PEaKInu;

e KJIacCUPUIIMPOBATh XUMUUECKHUE PEAKITUHU 10 PA3IMYHBIM IMPU3HAKAM;

® XapakTEepU30BaTh B3aWMOCBSA3b MEXIYy COCTaBOM, CTPOCHHEM M CBOWCTBaAMU
HEMETAJIJIOB;

® TIPOBOAWUTH OMBITHI MO MONYyYEHHUIO, COOMPAHHUIO M M3YUYEHUI0 XUMHYECKHX CBOMCTB
ra3000pa3HbIX BEHIECTB: YTIIEKUCIIOrO ra3a, aMMHUaKa;

® pAacCIO3HaBaTh OMBITHBIM MTyTE€M I'a3000pa3HbIE BEIIECTBA: YIIIEKUCIbII ra3 1 aMMHaK;

® XapaKTepH30BaTh B3aUMOCBSI3b MEXK/Iy COCTABOM, CTPOEHHUEM U CBOMCTBAMH METAJUIOB;

® Ha3bIBaTh OpPTraHUYECKHE BEIIECTBA MO UX (hopmyse: MeTaH, 3TaH, dTUJIEH, METaHOI,
9TAHOJI, TJHWIEPUH, YKCYCHas KHCJIOTa, aMHUHOYKCYCHas KHCJIOTa, CTEapUHOBas KHUCIOTA,
OJICMHOBAs KHMCJI0Ta, TJII0K03a;

® OIICHWBATHh BIUSHUE XMMHUUYECKOTO 3arps3HEHHS OKPYKAIOIIEH Cpeabl Ha OpraHWu3M
JeJIOBEKa;

® TPaMOTHO OOpaIIaThCs C BEIIECTBAMH B IIOBCEIHEBHOM KU3HU

® ONpelensiTh BO3MOXXHOCTh IPOTEKAHUS PEaKIUH HEKOTOPbIX IMpeJICTaBUTENEH
OpPraHWYECKUX BEIIECTB C KMUCIOPOI0M, BOJIOPOJIOM, METAJIJIAMU, OCHOBAHUSIMU, TaJIOT€HAMH.

BhINyCKHUK NOJYYUT BO3MOKHOCTb HAYYUThCH:

® gbI0BUCAMb U NPOBEPSAMb IKCNEPUMEHMATbHO SUNOME3bl O XUMUYECKUX C8OUCBAX
6eujecmes Ha OCHOBe UX COCMABA U CMPOEHUsl, UX CHOCOOHOCMU 6CIYNAMb 8 XUMUYECKUe PeaKyuu,
0 Xapaxmepe u npoOOYKMax pa3iudHblX XUMUYECKUX PeaKyull,



® Xapakmepu3oeamo eujecmea no cocmagy, CmpoeHuro U c8oUCMEam, yYCmaHaeIueams
NPUYUHHO-CLEOCMBEHHbIE CA3U MENCOY OAHHBIMU XAPAKMEPUCMUKAMU BEUYeCmEd;

® cocmasnAms MONEKYIAPHbIe U NOJHbIE UOHHbIE YPAGHEHUs NO COKPAUWEHHBIM UOHHbIM
VPABHEHUSIM,

® NPOCHO3UPOBAMb  CNOCOOHOCMb — 6ewecmea  NpOAGIAMb  OKUCIUMENbHbIe — UNU
B0CCMAHOBUMENbHBIE CEOUCMBA C YUeMOM CmeneHell OKUCIEHUs. JIeMEeHMOs, 8X00AUUX 8 e20
cocmas;

® COCmMasnAmMy  YpAGHEHUs — peakyuu, COOMBEmMCMEYIOWUX NOCIe008aMeNbHOCMU
npespaujenuti Heop2aHU4ecKUx 6ewecme pa3iuiHblX Kiaccos;

® GbIOGU2AMb U NPOBEPSIMb IKCNEPUMEHMATLHO SUNOME3bL O PE3YIbIMAmMax 6030eticmeus
PA3IUUHBIX PAKMOPO8 HA USMEHEHUe CKOPOCTU XUMUYECKOU PeaKyuu,

® UCNONBL306AMb NPUOOPEMEHHbIE 3HAHUS OIS IKOJOSUYECKU 2PAMOMHO20 NOBEOCHUs. 8
OKpydicaloujell cpeoe;

®  UCNONBL306AMb NPUOOPEMEHHbIE KIHOUEBble KOMNEMEHYUU NPU BbINOTHEHUL NPOEKMO8 U
VUEOHO-UCCAe008AMENbCKUX 3A0aY NO U3VHUEHUIO C80UCME, CHOCOO06 NOYYeHUsl U PACHO3HABAHUS
sewecms;

® 00BEKMUBHO OYEHUBAMb UHDOPMAYUIO O BEUeCNBAX U XUMUYECKUX NPOYECCax;

® Kpumuyecku OMHOCUMbCSA K NCEBOOHAYUHOU UHGOpMayuu, Hed0Opoco8ecmHou
peKname 8 cpedcmeax Macco8ou uHgopmayuu;

® 0CO3HA6AMb 3HAYEHUe MEeOPeMUYecKUx 3HAHUU No Xumuu OJ1s HPAKMUYecKoll
0esAmenbHOCMU Yelo8eKd;

® coz0asamb MoOoenu U cxemvl OJisl peuleHus Y4eOHbIX U NO3HABAMENbHLIX 3A0ay;
NOHUMAMb HE0OX0OUMOCMb COONOOEHUS NPEONUCAHUU, Npedazaemvlx 6 UHCMPYKYUAX No
UCNONB308AHUIO TEKAPCME, CPEOCME ObIMOBOU XUMUU U OP.

CoaepixkaHue nporpaMmbl

IlepBoHayajbHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuu. Tera u eewecmsa. OcHo8Hbie MemoObl NO3HAHUA: HAOIOOeHUe,
usmepenue, sxcnepumenm. DU3NUecCKUe U XUMUYECKHE sBIEHUS. UNCThIE BElIECTBA M CMECH.
Crioco6b1 paznenenust cmeceid. Atom. Monekyna. XUMHUECKUIH 37€MEHT. 3HaKM XUMHUYECKHX
anmemMeHToB. [IpocTbie W ciokHBIE BemecTBa. BameHTHOCTh. 3axkon nocmosmucmea cocmasa
sewecmea. Xumudeckue Gopmyibl. MaaeKcsl. OTHOCHUTENbHAS aTOMHAs U MOJICKYJISIPHAST MACCHI.
MaccoBasi 1oJIsi XMMHYECKOTO DJIEMEHTa B COCAMHEHUH. 3aKOH COXPAaHEHHsI MAacChl BEIIECTB.
Xumnueckue ypaBHeHHA. KodhGUIMEHTH. YCIIOBUS W TPH3HAKH MPOTEKAHUS XUMHUYECKUX
peakuuii. Mok — eAMHUIA KOJIMYECTBA BellecTBa. MossipHas Macca.

Kucaopoa. Boxopon

Kucnopox — xumuueckuil sneMeHT M mpocroe BemecTBo. Ozon. Cocmaé 6o30yxa.
dusnueckue U XMMHUYECKHE CBOMCTBa Kuciopona. [losyueHue W NpUMEHEHHE KHUCIOPOAa.
Tennosou s¢ghghexm xumuueckux peaxyuti. Ilonsamue 06 9Kk30- U IHOOMEPMUUECKUX PEAKYUSIX.
Bonopoa — XMMHUYECKUI JIEMEHT M IIPOCTOE BelecTBO. PU3MUECKUE U XMMUYECKHE CBOWMCTBA
Bosopoza. Ilonyuenue Bonopona B nabopatopuu. [lonyuenue 600opooda 6 NpoMvluLIeHHOCHU.
Ilpumenenue 6ooopooa. 3akon ABoranpo. MossapHbIii 00beM Ta30B. KauecTBeHHBIE peakiiuu Ha
ra3oo0pasHble BeulecTBa (KHCI0po, Boxopoa). OObeMHBIC OTHOIIEHHUS ra30B MPU XUMHUYECKUX
peaKIusX.

Boaa. PacTBopsl

Booa 6 npupooe. Kpyzosopom 600wl 6 npupode. Qusuyeckue u xumuiecKue ceoucmsd



600vl. PacTtBOpBI. Pacmeopumocme eewgecms 6 sode. KoHneHTpalus pactBopoB. MaccoBasi 101
PacTBOPEHHOTO BEIIECTBA B PACTBOPE.

OcCHOBHBIE KJIaCChl HEOPTAHMYECKUX COeTMHEHUI

Oxcunel. Kimaccudukarnms. Homenknarypa. @usuueckue cgoticmea okcuoog. XUMUIECKHE
cBoiicTBa OKCUIOB. [lonyuenue u npumenenue oxcudos. QOcHoBanms. Kiaccupukamms.
Howmenknarypa. @usuueckue ceoucmea ocnosanui. Illonyuenue ocnosanuti. XUMUYECKHE
cBoiicTBa OCHOBaHWU. Peakmus HehTpammzanuu. Kucnorel. Knaccudukanus. Homenkinartypa.
Qusuueckue ceoticmea kuciom. llonyuenue u npumenerue Kuciom. XHUMHYECKHE CBOMCTBA
kucioT. Munukatopel. V3MeHeHHe OKpacKM HWHIUMKATOPOB B pas3inuyHblX cpenax. Coun.
Knaccudukanus. Homenknarypa. Qusuueckue ceoticmaa coneu. Ilonyuenue u npumenenue coell.
XUMHUYECKUE CBOWCTBA cosied. l'eHernueckas CBs3b MEXAYy KilaccaMd HEOPraHMYECKUX
coenquHeHuil. [lpobnema 6e30nacHo20 UCNONBL308AHUS GeWeCmE U XUMUYECKUX peakyut 8
nosceonesHol dHcusHu. TokcuuHvle, 20produe u 83pbleoonachble geujecmaa. bvimoesas xumuyeckas
2PaAMOMHOCHb.

Crtpoenue aroma. Ilepmoanyeckuii 3aK0H U NMEPUOANYECKAA CHCTEMAa XHMHYECKHX
semenToB /.. MeHaeseeBa

Crtpoenue aroma: spo, dHepreTuueckuil ypoeHb. Cocmas sadpa amoma: npomomsl,
neumponwl. HMzomonsi. Ilepuognueckuii 3akon [[.M. MenneneeBa. Ilepuoauueckas cucrema
xumuyeckux snemeHToB J[.M. MenneneeBa. ®@u3nuecKuil CMBICI aTOMHOTO (TIOPSIKOBOTO)
HOMEPA XHMMHYECKOTO OJJIEMEHTa, HOMEpa TPyNIbl M TEPHOJA TEPUOJUYECKOU CHCTEMBI.
CtpoeHnue SHepreTHIECKUX YPOBHEM aTOMOB MEpBbIX 20 XUMHYECKUX HJIIEMEHTOB MEPUOIUUECKON
cucteMbl JI.MI. MenneneeBa. 3aKOHOMEPHOCTH HW3MEHEHHUSI CBOMCTB aTOMOB XHUMHYECKHX
AJIEMEHTOB M HUX COEIMHEHMII Ha OCHOBE IOJIOKEHUs B nepuoaunueckon cucreme J[.U.
MenpeneeBa u ctpoenust aroma. 3uauenue [lepuonnueckoro 3akona /.M. Menneneesa.

CrtpoeHue BemecTB. XUMHYECKAs CBA3b

dnexmpoompuyamenbHOCMb AMOMO8 XUMUYECKUX nemenmos. KoBaneHTHass XuMHUYecKast
CBSI3b. HEMOJIApHAsA U TMOJspHas. [lonamue 0 6000pOOHOU C8A3U U ee GIUAHUU HA Pu3uyecKue
ceolicmea eewecms Ha npumepe 600vl. WouHas cBa3b. Mertaminueckas CBsi3b. [unsi
KPUCMALIUYECKUX peuemoK (amomHas, MONeKYIapHas, UOHHAS, MeMAaliuieckas). 3aeucumocms
@uszuueckux ceoticme eeujecms om muna KPUCMaiIuieckou peulemku.

XMMHYECKHE PeaKIHU

Ilouamue o ckopocmu Xxumuueckou peakyuu. Paxmopwl, eiusAlOWUEe HA CKOPOCHIb
xumuyeckou peaxyuu. [lonamue o kamanruzamope. Knaccupukanus XUMAYECKUX PEAKIUN IO
pa3IMYHBIM NPU3HAKAM: YUCITY U COCTABY HCXOJHBIX M TOJYYEHHBIX BEIIECTB; M3MEHEHHIO
CTeneHel OKUCIICHUSI aTOMOB XMMHUUYECKHUX 3JIEMEHTOB; TTOTJIOMICHUIO WJIH BBIJICJICHUIO YHEPTHUU.
DJIEKTPONIMTHYECKAS JUCCOUMAIUA. ODJIEKTPOJIUTHl U HEINeKTponauThl. Moubl. KaThoHbl H
aHnoHbl. Peakniuun wuoOHHOTO OOMEHAa. YCIOBUS TPOTEKAHUS pEaKIM HOHHOTO OOMeHa.
DJIEKTPONIMTHYECKAST JUCCOLMANMS KHUCIOT, Ienoyed u  coned. CTeneHb OKHUCIEHHUS.
OnpenenieHle CTENEHU OKUCIEHUS AaTOMOB XUMHUYECKMX O3JEMEHTOB B COEIWHEHHUSIX.
Oxkucnurens. BoccranoBurens. CylmHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUH.

Hemeranasl IV — VI rpynn u ux coequHeHust

[TonoxxeHre HEMETAINIOB B MEPUOJUYECKON CHCTEeME XUMUYecKux siemeHToB [I.W.
MenneneeBa. O0mue cBoiicTBa HeMETaUIOB. ["aloreHsl: pu3nUecKkre U XUMHYECKUE CBOMCTBA.
CoenuHeHHs TajJOreHOB: XJIOPOBOJOPOJ, XJIOPOBOJAOpoAHas kuciota M ee conu. Cepa:
buznueckue U xumuueckue cBoicTBa. CoelMHEHUs cepbl: CEPOBOAOPOJ, CYIb(GUAbI, OKCHJIbI
cepbl. CepHasi, ceprucmas u cepo8o0OpoOHas Kuciomsl W UX COJIU. A30T: ¢uznyecKkue u



xuMHuueckue cBoiictBa. AMMuak. Comu aMmMouus. OKcuAbl a30Ta. A30THAsI KMCJIOTa U €€ COJIH.
®docdop: pusnueckue u xummuueckue cpoiictBa. Coemunenus dochopa: oxcun dochopa (V),
oprodpochopHass KucIoTa M €€ COJMM. YTIepod: (u3MYecKue W XHMHUYECKHE CBOMWCTBA.
Annomponus yenepooa: aimas, epagum, xapoun, gyiiepenvl. CoeTuHEHUs yriepoaa: OKCHIbI
yraepoaa (II) u (IV), yrosnbHas kuciora u ee conu. Kpemnuii u e2o coeouHenus..

Metaniabl M UX COeIMHEHUS

Ilonosicenue memannos 6 nepuoouveckou cucmeme Xumuyeckux nemeHmos JI.H.
Menoeneesa. Memannvt 6 npupooe u odbwue cnocoovt ux nonyuenus. Obwue Qusuveckue
ceoticmea memannog. OOUIME XUMUYECKHE CBOWCTBA METAJUIOB: peaklUd C HeMeTalllaMH,
KHCJIOTaMH, COMSIMU. DNeKMpoxumMudeckuti psao HanpsaxceHuu memannos. 1llenoynsie MeTamisl 1
ux coeaunenus. lllenouno3emMenbHbIe METAIUTB U UX COSAMHEHHs. AJIFOMUHUA. AM(OTEpHOCTH
okcuma W ruapokcuna amoMuHus. JKeneso. CoenuHeHHs Kelle3a W MX CBOWMCTBA: OKCHJIBL,
ruapokcuabl ¥ conu xenesa (11 u II).

IlepBoHaya/ibHbIE CBe/IeHUsI 00 OPraHUYeCKUX BellecTBax

[lepBoHayanbHbIE CBEIEHUS O CTPOCHUU OPTaHMYECKUX BEIIECTB. YTJIEBOJOPOIbI: METaH,
9TaH, OTWIeH. McmouHuku  y2neso0opooos:  NpupooHuvlil — 2a3,  Hegms,  y2ob.
Kucnoponconepkaiue coeIuHEHUs: CHOUPTHI (METAaHON, STaHOJN, TIUIEPHUH), KapOOHOBBIC
KHACIOTH! (YKCYCHasi KHCJIOTa, aMHHOYKCYCHasl KUCIIOTA, CTEApPUHOBAs M OJIEMHOBAs KUCIIOTHI).
buonmorndeckn BaKHBIE BEIIECTBA: JKUPBI, TJIIOKO3a, OCNMKU. Xumuueckoe 3acpsazHeHuUe
OKpYHcaroujeti cpeowvl U e20 NoCae0CmaUs.

Tunbl pacyeTHBIX 3a/1a4:

1. Brruncnenue MaccoBOi 1O XUMUYECKOTO 3JIEMEHTA M0 POPMYJIE COSAUHEHHUS.

Ycemanoesnenue npocmetiweri gpopmynvl eeujecmea no MaccosviM OO0JAM XUMUYECKUX
91eMeHMO8.

2. Brraucnenus no XuMU4eCKHM YpaBHEHUSIM KOJIMYECTBa, 00bEMa, MAaCChl BEIIECTBA
M0 KOJTMYECTBY, 00bEMY, MacCe PeareHTOB WJIH MPOTYKTOB PEaKIUu.

3. Pacuer MaccoBo# 1011 paCTBOPEHHOTO BELIECTBA B PACTBOPE.

IIpumepHbIe TEMBI MPAKTHYECKUX Pa0OT:

1. JlaboparopHoe 0060opyaoBaHME U ITpHEMbI oOpalienust ¢ HuM. [IpaBuia 6e3omacHoi
paboThl B XUMUYECKOH J1abopaTOpHUH.

2. OuncTKa 3arpsA3HEHHON IOBAPEHHOMN COJIN.

3. [Tpu3Haky NpoTEeKaHUs XUMUUYECKUX PEAKLIUM.

4. [Tosryuenue Kucinopoja v U3y4eHHe ero CBOMCTB.

5. [TosryueHune BOIOpO/Aa U U3YUYEHUE ETO CBOWCTB.

6. [IpuroroBneHue pacTBOPOB € ONPENEIECHHONM MAacCOBOM J0OJEH pPACTBOPEHHOI'O
BElIEeCTBaA.

7. Pemenne  sKkcrepuMeHTanbHBIX 3amad 1m0 TemMe  «OCHOBHBIE  KJIACCHI
HEOPraHUYECKUX COEAMHEHUN.

8. Peakiiuu noHHOro ooMeHa.

9. Kauecmeennuvle peakyuu na uonsl 6 pacmeope.

10.  Honyyenue ammuaxa u uzyuenue e2o C80UCMS.

11.  Ionyyenue yenexucnozo 2asa u usyyeHue e2o c80UCMa.

12. Pemenue sxcnepumenTanbHbiX 3aaa4 1o reme «Hemeramnsl IV — VII rpynn u ux
COCTUHEHUNY.

13. Pemenne skcriepuMeHTATBHBIX 33124 10 TeMe «MeTasutbl U UX COSIUHEHUS.



TemaTnuyeckoe NJIaHNPOBaHUE

Tema/ yacbl

Coaep:xanue

Bua nessteabHOCTH YUYC€HUKaA

BBenenue.
IIepBoHauasbHBIE
XUMHYECKUE
nousitus (8)

[Ipenmer xumuu. Tena u sewjecmsa.
OcnosHble MemoObl NO3HAHUSL:
HabawoeHue, usmepenue,
axcnepumenm. Ousndeckue u
XMMHYECKHE ABJICHUS. UncThie
BemiecTBa u cMecu. CocoObl
paszaeseHus cMecei. AToOM.
Monekyna. XUMUYECKUN SIIEMEHT.
3HaKH XUMHYECKHUX IJIEMEHTOB.
[IpocThie u ClI0XKHBIE BEIIECTBA.
BanentHocTh. XuMHUYECKHE
dbopmynsl. Unnekcsl. OTHOCUTEBHAS
aTOMHAasi ¥ MOJIEKYJISIpHasi MaccChl.
MaccoBas 10JIs1 XUMHYIECKOTO
3JIEMEHTA B COEIMHEHNH. POJIb XUMHUH
B JKM3HHU 4yenoBeka. Kparkue
CBEJICHUS U3 UCTOPUU
BO3HUKHOBEHUS U PA3BUTHS XUMHH.
Ponb oTeyecTBEHHBIX YUEHBIX B
CTAHOBJICHUU XMMHYECKOM HAYKH —
pabotel M. B. JlomoHocoBa, A. M.
byrneposa, /1. 1. Menneneesa.
Jlabopamophvie onvimol

[Tpumeps! pusnUecKux SBICHUI: a)
IUIaBJeHre napaguHa: 6) BO3rOHKa
10J1a W1 OEH30MHOMN KUCIIOTHI; B)
pacTBOpPEHHE OKPAIICHHBIX COJEH; T)
TG dy3us AYIHUCTHIX BELIECTB C
ropsilen JaMIO4YKH HaKaJuBaHMUS.

OnpeneneHust TOHATUN «aTOM,
«MOJICKYJIa», «XUMUYICCKUN
AJIEMEHT», «BEIIECTBO», IIPOCTOE
BEIIIECTBO», «CII0XKHOE BEILIECTBOY,
«CBOWCTBA BEILLIECTBY.

Onucanuie ¥ CpaBHEHHUE MTPEIMETOB
W3Y4YCHUS €CTECTBEHHO-HAYUYHBIX
JUCLIUIUIMH, B TOM YHCJIC XUMHUH.
Knaccudukamms BeniecTs mo
cocTraBy (IIpOCThIE U

JIO’KHBIE). XapaKTEePUCTHKA
OCHOBHBIX METOJIOB H3y4YCHUS
€CTECTBEHHO-HAYYHbBIX TUCIUILINH.
Paznmmuenne Tena 1 BemIeCcTBa;
XUMHYECKOTO AJIEMEHTa U TIPOCTOTO
BeniectBa. Onucanue Gopm
CYILIECTBOBAHMS XUMUYECKUX
9JIEMEHTOB; CBOMCTB BEIIIECTB.
BrinonHeHne HEMOCPEICTBEHHBIX
HaOJIFOJICHUI 1 aHAJIU3 CBOMCTB
BEIIECTB U SBJICHUN, TPOUCXOJISIINX
C BEILIECTBAMU, C COOJIIOIEHUEM
MPaBHJI TEXHUKH 0€30MacHOCTH.
Odopmnenue oruéra,
BKJIIOUAFOIIETO OIHCAHUE
Ha0JII0/IeHNs, €T0 Pe3yNbTaTOB,
BBIBOJIBI.

Hcnons3oBanue pu3nueckoro
MoienupoBanus. OnpeneneHus
MOHATHI «XUMHYECKUE SIBIICHUS,
«(usudeckue SBICHUS.
OObscHEHUE CYLITHOCTH
XUMHUYECKUX SBIICHUH (C TOUKH
3peHUsT aTOMHO-MOJICKYISIPHOTO
YUEHUS1) ¥ UX TMPUHIIUITHAIBHOTO
OTIUYHS OT (PU3UICCKUX SBIICHHM.
XapakTepucTuka pojau XUMHUU B
YKU3HH YEJIOBEKA; POJIH
OCHOBOITOJI0KHUKOB OT€UE€CTBEHHOM
XAMHH.

CocrapieHue CII0XKHOTO IJIaHa
TEKCTa.

ITonyyenue xumu4yeckon
nH(OPMAIHA U3 Pa3THIHBIX
HCTOYHHUKOB

OnpeneneHus: TOHATHI
«XMMUYCCKUI 3HAK, WA CUMBOJI,
«K0d(POUITHECHTBI», KAHIEKCHD».




Onucanne TabIUIHON (HOPMBI
[Tepuonnueckoi cucTeMsl
XUMHUYECKUX djieMeHToB /I, U.
Menaeneesa.

OnrcaHue MOJ0KEHUS dJIEMEHTA B
tabmuue J[. . Menneneesa.
Hcnonbs3oBaHmne 3HAKOBOTO
MOJCIUPOBAHUS.

OnpeneneHus TOHATHI
«xuMmueckas popmynay,
«OTHOCHUTEJIbHAsI aTOMHAs Macca,
«OTHOCHUTEJIbHASI MOJICKYJISIpHAS
Maccay, «MaccoBas J0JIs DJIEMEHTa.
Brruucienue OTHOCUTEIBHOM
MOJICKYJIIPHOM MacChl BEIIECTBA U
MacCOBOM J10JI1 XUMHYECKOTO
3JIEMEHTa B COCTMHCHHX

ATOMBI
XUMHUYECKHX
3JIEMECHTOB.
[Tepuoanueckuit
3aKOH U
nepuoInIecKas
cHCcTEeMa
XUMHUYECKHX
anemenTtoB J[.U.
Menneneesa (5)

Crpoenue  aroma:  sapo,
SHepreTuueckuii yposenb. Cocmas
a0pa amoma: NpPomoHsl, HelumpoHbl.
H3zomonwr.  llepuonuyueckuil  3aKOH
HA.N. Menneneesa. Ilepuoanueckas
CUCTEMa XHUMHMYECKHX DJIEMEHTOB
HAN. Menneneera. DuU3NUECKUMN
CMBICJI  aTOMHOTO  (TTOPSIIKOBOTO)
HOMEpa XUMHYECKOIO0  3JIEMEHTAa,
HOMEpa  TIpymmbl W [epuojaa
nepuoanydeckoi cucreMbl. CTpoeHue
HSHEPreTUYECKUX YPOBHEH aTOMOB
nepBblx 20 XMMHYECKUX DJIEMEHTOB
nepuoauueckon  cucremsl .M.
Menpeneesa. 3aKOHOMEPHOCTH
M3MEHEHUs CBOMCTB aTOMOB
XUMHUYECKUX  DJIEMEHTOB U  HUX
COEIMHEHUI Ha OCHOBE MOJIOKEHUS B
MIEPUOANYECKOMN CHUCTEME JN.
MenneneeBa W CTPOCHHMS aToOMa.
3nauenue I[lepmonuueckoro 3akoHa
.M. Menneneera. M30TomnBl Kak
Pa3HOBHJHOCTH  aTOMOB  OJHOTO
XUMHYECKOT0 JIEMEHTA.

JTenonempayu.  MOIEIN aTOMOB
XUMHUYECKHUX AJIEMEHTOB.
[lepuonnueckas cucrema
XUMUYeCKnXx anmementoB J[. .
Memnneneesa (pa3iuyHbie GOPMBI).

Onpenenenus MOHATHI «IIPOTOHY,
CHEUTPOHY, «IIEKTPOHY,
«XUMUYECKUHI

ANIEMEHT», «MacCOBOE UUCIIO»,
«HA30TOTI.

Onucanue coctaBa aTOMOB
anemeHToB Ne 1—20 B Tabnuue 1.
. Mennemneena.

[TonydyeHne XuMHIECKON
uHGOpMaIIUU U3 PA3ITAYHBIX
HMCTOYHUKOB.

Onpenenenust MOHATUN
«QIIEKTPOHHBIN CIION»,
«QHEPTreTUYECKHUI YPOBEHDY.
CocraBieHne cxeM pacrpeesneHus
AIEKTPOHOB IO AJEKTPOHHBIM CIIOSIM
B DJIEKTPOHHOM 000JIOUKE aTOMOB.
Onpenenenust MOHATUM
«@JIEMEHTBI-METaJLIbI»,
«3JIEMEHTBI-HEMETAJIIbD).
OOBsicHeHHE 3aKOHOMEPHOCTH
W3MCHCHHUS CBOHCTB XUMHUIECKUX
AJIEMEHTOB B TIEPUOJIaX U TPyIax
(T7IaBHBIX MOATPYIINAX)
[Teproauieckoii CUCTEMBI C TOUYKH
3pEHHsI TEOPHH CTPOCHHUS aTOMa.
BrinonHeHue HEMOTHOTO
OJTHOJIMHEIHOT'0, HETTOITHOTO
KOMIUJIEKCHOTO CPaBHEHMSI, TOJIHOTO
OJTHOJIMHEHHOTO CPaBHEHHS CBOWCTB
aTOMOB XMMHYECKUX JIEMEHTOB,
HaXOJSIIMXCS B OAHOM IEPUOJIE WU
TJIABHOU MOATPYIIIE IEPHOINIECKON
CUCTEMBI.

CocTaBJieHHE TE3UCOB TEKCTA




Crpoenue
BEIIECTB.
Xumuueckas
cBs13b (7)

DnexmpoompuyamenbHoCmb
amomos  XUMUYeCKUX  JIeMeHMO8.
KoBanenTHas XuMmH4YecKas CBSI3b:
HETOJISIpHAst U MoJIsIpHast. [lonamue o
8000POOHOU C8A3U U ee GIUAHUU HA
Qusuueckue ceolicmea 6ewecmes Ha
npumepe  800vl. VIOHHas  CBA3b.

MeTammyeckas CBSI3b. Tunw
KPUCMAIUYeCKUX peuiemox
(amomHas, MONeKYIAPHAS, UOHHAA,
MemaniuyecKkas). Zasucumocmo

Qusuueckux ceolcme eewjecma om
MUna KpUcmaiiuyeckou peuwemru.
CrerneHb OKUCIICHUS.
Jlabopamopusie onvimel. 3.
MonenupoBaHue MPUHIINUIA ACHCTBUS
CKaHUPYIOLIEr0  MHUKpockoma. 4.
WzroroBieHne Mojenei MOJEKyI

OMHapHBIX COCIMHEHUN 3.
UzroroBnenue MOJIeJIH,
WJUTIOCTPUPYHIIEN CBOICTBa
METAJITNYECKOM CBSI3H. 6.

O3HaKOMJICHHE c KOJUICKIIUEH
BCIIECTB C pa3HbIM THIIOM KpHC-
TaJUIMYECKOU pELIETKU.
HsrorosineHue MoOJIeei
KPUCTAJUTMYECKUX PEIIETOK.

OrnpenenieHus MOHIATUN «MOHHAsS
CBA3bY», «MOHBDY. COCTaBIEHUE CXEM
o0pa3oBaHUS HOHHOU CBSI3U.
Hcnonbs3oBanne 3HaKOBOTO
MozenupoBanus. OnpeneneHne
TUIAa XUMUYECKOH CBS3H MO
(dhopMyIie BemecTna.

[IpuBeneHne npuMepoB BEUIECTB C
HWOHHOMU CBS3bI0. XapaKTEepUCTUKA
MeXaHHu3Ma 00pa3oBaHus HOHHOMN
CBSI3H.

VYcraHoBneHue
MPUYMHHO-CJICICTBEHHBIX CBSI3EH:
COCTaB BEUIECTBA — BH/I
XUMHUYECKOH cBs3u. OnpeneneHue
MOHATHUS «KOBAJICHTHAs! HEMOJISIPHAS
CBSI3bY.

Cocrasiienue cxeM 00pa3oBaHUs
KOBAJICHTHOM HENOJIIPHOMN
XUMUYECKOH cBA3U. Mcnonb3oBanue
3HAKOBOT'O MOJICIIUPOBAHUSI.
OrnpeneneHne TUIIA XUMUYECKON
CBSI3M 110 (pOpMYyJI€ BEILIECTBA.
[IpuBenenue npumMepoB BEUIECTB C
KOBAJIEHTHOW HEMOJISIPHOU CBSI3BIO.
XapakTepucTruKka MEXaHU3Ma
00pa3zoBaHMs KOBAJIEHTHOM CBSI3H.
YcraHoBneHue
MIPUYUHHO-CIIEJICTBEHHBIX CBSI3EH:
COCTaB BEUIECTBA — BH/]I
XUMHUYECKOH cBsizu. Onpenenenus
MOHSTUN «KOBAJICHTHAS MOJIsIpHAs
CBS3bY,
«ANEKTPOOTPULIATETLHOCTBY,
«BAJICHTHOCTBY.

CocraBnenue cxeM 00pa3oBaHus
KOBAJIEHTHOU IOJISIPHON
XUMHYECKOH CBs3U. Mcronb3oBanue
3HAaKOBOT'O MOJICJIUPOBAHUSI.

Onpenenenre TUIIAa XUMAYECKON
CBsI3H 110 (pOpMYyJIe BEIIECTBA.
[IpuBeneHne mpuMepoB BEUIECTB C
KOBAJIEHTHOM MOJISIPHOM CBS3BIO.
XapakTepucTUKa MEXaHU3Ma
00pa30oBaHMs KOBAJIGHTHOM CBS3H.
VYcraHoBneHue
MIPUYUHHO-CIIEJICTBEHHBIX CBSI3EH:
COCTaB BEUIECTBA — BH/I
XAMHYECKOM CBS3H.

Cocranenue Hopmysibl OMHAPHBIX
COEIMHEHHH N0 BAJIEHTHOCTHU U




HaXO0XJCHHUE BaJICHTHOCTH
3JIEMEHTOB 10 (opMysie OMHAPHOTO
COETUHEHMUSI.

Hcnonb3oBanue Hpu3nuecKoro
MoenupoBanus. OnpeneneHue
MOHATHS «METATMYECKAsI CBSI3bY.
CocraBnenue cxem 00pazoBaHus
METAUTNYECKON XUMUYECKOUN CBA3H.
Hcnonb30BaHre 3HaKOBOTO
MOJEIIUPOBAHUS.

OnpeneneHue TUIIA XUMAYECKOMN
CBSI3U IO (hOpMYJIE BEIIECTBA.
[IpuBeneHne mpuMepoB BEIIECTB C
METAJJIMYECKOU CBA3BIO.
XapakTeprucTuKka MexaHu3ma
00pa3zoBaHMs METAJUTMYECKON CBSI3U.
YcTaHoBIEeHUE TPUYNHHO-
CJIEICTBEHHBIX CBSI3€H: COCTaB
BEIIECTBA — TUIl XUMHUYECKOMN
CBSI3HU.

[IpencraBnenue nHbopmaIuu 1Mo
TeMe «XUMUYecKas CBSI3b» B BUC
TaOJIHII, CXEM, OTIOPHOTO KOHCIIEKTA,
B TOM

yucie ¢ npuMeHenuem cpeacts MKT

XUMUYECKUI
npakTUKyMm 1 (2
qaca)

IIpaxTrueckas
JlaGopaTopHoe

pabora Ne 1.
obopynoBanue U
npuemMbl  OOpalleHuss C  HUMH.
[IpaBuna OGe3omacHOM pabOTHl B
XUMHUYECKOH JIaOOPaTOPHUH.
[IpakTnueckast pabora Ne 2.
OuncTka 3arps3HEHHOM MOBapeHHOU
COJIH.

Pabota ¢ 1abopatopHbIM
obopynoBaHUEM U
HarpeBaTelbHbBIMUA IPUOOpaMu B
COOTBETCTBUH C MPaBUIAMHU
TEXHUKU 0€30IacHOCTH.
BrinonHenne npocTenmmx NpuéMoB
oOparieHus ¢ 1ab0paTOPHBIM
00opynoBaHuEM: C 1aOOPaTOPHBIM
IITaTUBOM, CO CIIMPTOBKOA.
Habmtonenue 3a cBoiictBamMu
BEIIECTB U SBJICHUSMU,
MPOUCXOJAIIMMH C BELIECTBAMH.
Onrcanne XuMUYECKOTO
JKCIIEPUMEHTA C TIOMOIIBIO
€CTECTBEHHOTO (PYCCKOTO MIIN
POJIHOTO) A3BIKA U SA3bIKA XUMUH.
CocTraBiienne BEIBOJIOB 11O
pe3yJibTaTaM NpOBEAEHHOTO
JKCIIEPUMEHTA.

BrinosiHeHUE pocTenInX
puEMOB 00paIieHus ¢
1a00paTOpHBIM 000PYIOBAaHUEM: C
BOPOHKOMH, C PHIBTPOM, CO
CIUPTOBKOH, C MEPHBIM LIMJIMHIPOM,
C BECAMH.

XUMHAYECKHE

3aKkoH COXpaHEHUS MAaCCBI

OnpeneneHust TOHATHI




peakmuu(8)

BEIIECTB. XHWMHYECKHE YpPaBHEHMS.
KoaddurmeHTsr. VYcenoBus u
MIPU3HAKU MPOTEKAHUS XHMHYECKUX
peaxuil. Knaccudukanus
XUMUYECKHUX PEAKIUH 110 pa3InYHbIM
NpU3HAKaM: 4YHUCIYy U  COCTaBy
UCXOJIHBIX M TIOJYYEHHBIX BEILECTB.
Monp — eauHMIA  KOJIMYECTBA
BelecTa. MossipHas macca.

Boluucienne 1o  XMMHYECKUM
YpaBHEHUSAM KOJIMYECTBa, OOBEMa,
MaccChl BEIECTB IO KOJUYECTBY,
o0beMy, Macce peareHToB WIU
MIPOJIYKTOB PEAKIIUH.

JlemoHcTpamuu. ITpumepsr
XUMUYECKUX SIBJICHUH: a) TOpEeHHE
MarHus, docdopa; 0)
B3aMMO/JICVCTBUE COJSTHOM KUCJIOTBI C
MpamMOpOM WJIU MEJIOM; B) TIOJy4ECHHE
THAPOKCH]IA Meu (ID); T)
pacTBOpeHue MOJTy4YEHHOTO
TUAPOKCUIA B KUCIIOTaX; J) B3aUMO-
neiicreue okcuna meau (II) ¢ cepnoit
KUCIIOTOM TpU  HArpeBaHUU; €)
pasiioKeHUe TIepMaHTraHaTa Kajlus; )
pa3noKeHUe IMepoKCHUIa BOAOPOJa C
MOMOIIBIO JUOKCHJA MapraHia |
KaTanas3bl KapToQesst Wi MOPKOBH; 3)

B3aUMOJICHCTBUE pa3baBiIeHHbIX
KHCJIOT C MEeTaJJIaMH.
JlabopaTopHbie OTIBITHI. 1.

[IpokanuBanue wMenu B IUIAMEHU
CIIUPTOBKH. 2. 3aMeIlleHue MeIHu B
pactBope xuopuna wmeau (II) xe-
JIE30M.

«XMMHYECKAsl PEAKIIMSI»
Habmtonenue u onuncanue
IPU3HAKOB M YCJIOBUH TEUCHMSI
XUMHAYECKHUX PEaKIUii, BEIBOIBI HA
OCHOBAHMU aHaJM3a HaOIIOAeHUH 3a
skcnepuMenToM. OnpezaeneHue
HOHATHS «XUMHYECKOE YPAaBHECHHEY.
OOBbsicHeHHE 3aKOHA COXPAHCHHS
Macchl BELIECTB C TOUKU 3pEHUS
aTOMHO-MOJIEKYJISIPHOTO YYCHHS.
OnpeneneHus: TOHATHI
«KOJIMYECTBO BEIIECTBAY, «MOJIbY,
«IIOCTOSIHHAsE ABOTazipo»,
«MOJISIpHAsI Maccay.

Pemienue 3a1a4 ¢ UCNosib30BaHUEM
MOHSATHH «KOJIMYECTBO BEIIECTBAY,
«MOJISIpHAsl Maccay,

CocraBieHne KOHCIIEKTa TEKCTa.
Pemenue 3a1a4 ¢ UCTIONb30BaHUEM
HOHATHH «KOJMUYECTBO BEIIECTBAY,
«MOJISIpHAsI Maccay.

CocraBneHue ypaBHEHUI
XUMHUYECKHUX PEAKLUI HA OCHOBE
3aKOHA COXPaHEHHs MacChl BEIIECTB.
Beinonnenue pacyéros 1o
XUMHUYECKHM ypaBHEHUSIM Ha
HaXO0XKJICHHE KOJINYECTBA, MAaCCHI
W1 00bEMa MPOJIyKTa PEaKLUHU 110
KOJIMYECTBY, Macce Wi 00bEMY
MCXOJIHOTO BEIIECTBA.

Kucnopon.
Bonopon.(7)

Kucnopon — xumuyeckui
AJIEMEHT U MPOCTOE BelecTBO. O30H.
Cocmas 6030yxa. dusmdeckue u
XUMHYECKHE CBOMCTBA KHUCIOPOJA.
[Tomyuenue " IIPUMEHEHHE
kucnopona.  Tennosoti  aghgpexm
xumuueckux peaxyuu. Ilowamue 06
9K30- U SHOOMEPMUUECKUX PeaKYUSIX.
Bonopon — XuMu4eckuil aieMeHT U
IpocToe BelecTBo. Puznueckue U

XHMHYECKHE CBOMCTBa BOJOPOJA.
[Tomyuenue BOJIOpOAA B
nabopatopun. llonyuenue 600opooa 6
NPOMBIULTIEHHOCMU. IIpumenenue
6000p00d. 3akoH ABorazpo.
MousipHbIi 00beM ra3os.

XapakTepru30BaTh 030H Kak
ATOTPOITHYIO MOIU(DUKAIIIIO
Kkucaopoaa. OnuceiBaTh
(u3nuecKre U XUMUYECKUE
CBOMCTBA, CITOCOOBI MOJTyYCHHUS,
MPUMEHEHHE KUCIIOPOAa C TOMOIIIBIO
PYCCKOTO SI3bIKa.

YcTaHaBnuBaTh MPUYUHHO-
CJICACTBCHHBIC CBA3U MCKOY
(U3MYECKUMU CBOMCTBAMHU U
croco0aMu COOMpaHMs KUCIOpOoaa
[TpoBoaUTH OMUCHIBATH U
HaOJIIOaTh XUMUYECKHUI
9KCIIEPUMEHT 10 MOJTYYCHHUIO,
cOOMpaHUIO M PACIIO3HABAHUIO
KHCIIOPOJIA.




KauecTBeHHbIE peakuuu Ha
ra3oo0pas3Hbie BemecTBa (KUCIOPO/,
Bozopoa). OOBEMHBIE OTHOIICHHS
ra3oB MPU XUMHYECKUX PEaKIIHSIX.

OnpeneneHnsi TOHATUN «MOJIAPHBIN
00BEM Ta30By», KHOPMAIbHBIE
YCIIOBHSI.

Pemenue 3a1a4 ¢ nCnoyib30BaHUEM
HOHSITUN «MOJISIPHBIN 00BbEM ra30By,
«OCTOsIHHAsE ABOTraapo».

Bopa.
PactBopnI(4)

Booa 6 npupooe. Kpyzosopom
600bl 6 npupode. Dusuyeckue u
Xumudeckue ceolicmea 8000l.
PacTtBOpBHI. Pacmeopumocms
sewecms 6 6ode. KoHIEHTpamus
pPacTBOPOB. MaccoBas TOTIst
PacTBOPEHHOTO BEIIECTBA B PACTBOPE.

Pacuer MacCOBOH OJIN
PacTBOPEHHOTO BEIIECTBA B PACTBOPE.

OrnpenernieHust MOHATUH «PacTBOP»,
«TUAPATY, «KKPUCTATITOTUIPATY,
«HACBILLEHHBIN PacTBOPY,
«HEHACBIILIEHHBIH PacTBOP»,
«TIEPECHIIICHHBIH PACTBOPY,
«PacTBOPUMOCTDY.
XapakTepucTrUKa pacTBOPEHUS C
TOUKH 3PEHUs
ATOMHO-MOJICKYJISIPHOTO YUYCHHUS.
Hcnonb3oBanue TabauIlsl
PacTBOPUMOCTH JIJIs1 OTIPEICIICHHS
pPacTBOPUMOCTH BEIIECTB B BOJIE.
OrnpenenieHust MOHATUN «CMECH,
«MaccoBasi 10JIsl pAaCTBOPEHHOTO
BEILIECTBAY, «OOBEMHAS OIS
BEIIIECTBA B CMECH».

Pemrenue 3amau ¢ uCnosib30BaHUEM
MOHSITUN «MaccoBasi A0Js dIIEMEHTa
B BEIIECTBEY, «MacCcoOBas A0
PacTBOPEHHOTO BEILIECTBAY,
«00BEMHAs 707151 Ta3000pa3HOTO
BelecTBa». Pemnienue 3a1au ¢
HCMOJIb30BAHUEM MTOHATHI
«MaccoBasi J0J1s JJIEMEHTa B
BELIECTBEY, «MaCCOBast A0
PacTBOPEHHOTO BEILIECTBAY,
«00BEMHAs 707151 Ta3000pa3HOTO
BEILIIECTBAY.

XUMUYECKUI
NpakTukym 2 (4
qaca)

[IpakTuueckass paborta Ne3.
[Tpu3Haku MPOTEKAaHUsI XUMHUYECKUX
peakuui

[Ipaktuyeckast pabora Ne 4.
[TonydeHne Kuciaopoia M HM3ydeHHE
€ro CBONCTB

[IpakTuueckass pabora Ne 5.
[Tony4yenue u coOupanue BOAOPOAa

[IpakTuueckass pabora Ne 6
[TpuroroBnenue pacTBOpoOB C
ONpPENEIEHHON  MaccoBOM  Jonen
pPacTBOPEHHOT'0 BEILIECTBA

Pa6ora c nabopaTopHbIM
o0opynoBaHuEeM U
HarpeBaTelbHBIMU IpUOOpaMu B
COOTBETCTBUU C MPABUIAMHU
TEXHHUKH 0€30MaCHOCTH.
BeinonHenue npocTennux NpuéMoB
oOpaiiieHus ¢ 1abopaTOpHBIM
000pyZI0BaHUEM: C 1a0OPATOPHBIM
IITaTUBOM, CO CHUPTOBKOM.
Habmtonenue 3a cBoiictBamMu
BEIIIECTB U SBJICHUSIMHU,
MIPOUCXOJAIIMMH C BELIECTBAMH.
Onucanve XMuMHUYECKOTrO
9KCIIEPUMEHTA C IOMOIIbIO
€CTECTBEHHOTO (PYCCKOTO HIIH
POJIHOI0) S3bIKA U SI3bIKA XUMUHU.
CocraBiieHe BEIBOJIOB I10




pe3yapTaTaM NpOBEIEHHOTO
IKCIEPUMEHTA.

BrinosiHeHue npocTenmmx
npuéMOB 0OpaIeHus ¢
1a00paTOPHBIM 000PYIOBAHUEM: C
BOPOHKOH, C (PUIBTPOM, CO
CIUPTOBKOH, C MEPHBIM IIMJIMHIPOM,
C BECaMH.

OCHOBHBIE
KJIaCCHI
HEOPraHUYECKHUX
coenuHeHuit (19)

OKcHUIEBL. Knaccudukanus.
Homenkiarypa. Dusuyeckue
ceolicmea  OKCu008. XUMHYECKHUE
CBOMCTBA OKCUNIOB. [lonyuenue u
npumenenue okcudos. (OCHOBaHHUS.
Knaccudukarus. Homenkmarypa.
Duszuveckue ceolcmea OCHOBAHUIL.
Tlonyyenue ocnosanuti. XuMU4eCKUe

CBOMCTBA OCHOBaHUIA. Peaknus
HEUTpaIU3aLUN. Kucnorsr.
Knaccudukamms. Homenknarypa.

Dusuyeckue  ceolcmea - KUCIOM.
Ilonyuenue u npumenenue Kuciom.
XYUMUYECKHE  CBOMCTBA  KHCJIOT.
Nupukaropel. M3MeHeHHE OKpacku
WHIUKATOPOB B PA3JIMUHBIX Cpelax.
Conn. Knaccudukanms.
Howmenkinarypa. Dusuueckue
ceolicmea  coneu. Illonyuenue u
npumenenue  coieu. XUMUYECKUE
CBOMCTBA coJyiel. I'eHeTndeckas CBA3b
MEXIy KJIacCaMH HEOPTaHUYECKUX
coenuHeHuil. Ilpobnema bezonacrozo
UCNOTIb308AHUS eeuecms u
XUMUYECKUX peaKyull 8 NOBCeOHeB8HO
acusnu.  Toxcuunvle, ecoprouue u
83pbleoonachvie seujecmea. boimoesas
XUMUYECKAsl 2PAMOMHOCHb.

Llemoncmpayuu. O6pa3siiet
OKCHUJIOB, KHCJIOT, OCHOBaHHH U
coiel. Mogenu KpHUCTaJUIMYECKUX
pPELIeTOK XJIOpHAA HaTpus, anmasa,
okcupa yriaepona (IV).

B3anmoneicTBre IUHKa C CEPOH,
COJITHOM KMCJIOTOM, XJIOPUIOM MEJH,
TOPEHUE MarHusl.

Jlabopamopnvie onvimol.
1.0O3HaKOMIICHUE C KOJIJICKI[HEH
oKkcHuzoB. 2. O3HaKOMIIEHHE C
KOJIJICKIUEH comeit. 3.
B3aunmoneiicTBre pacTBOpOB XJI0opUaa
HATpUs U HUTpaTa cepedpa. 4.
[Tonydyenune HepacTBOPUMOTO
TUAPOKCHIA U B3aUMOJCICTBHUE €ro C

Omnpenenenue NOHITHSI OKCUABDY.
Ornpezenenne NpUHAICKHOCTH
HEOPraHUYECKUX BEIIECTB K KJIACCy
OKCHJIOB TI0 hopmyre.
Omnpenenenue BaJICHTHOCTH U
CTCTICHH OKUCJICHHS DJICMEHTOB B
OKCHJIAX.

Ornrcanne CBOMCTB OTICIBHBIX
pecTaBUTeNIe OKCHIOB.
Cocrasnenue GopMyJl U Ha3BaHUU
okcuioB. [IpoBenenue HabmoneHnui
(B TOM 4HCIIE ONTOCPETOBAHHBIX )
CBOMCTB BEIIECTB U MPOUCXOAAIIUX
C HUMH SIBJICHHH, C COOJIIOIEHUEM
MPaBHJI TEXHUKH 0€30MacHOCTH;
odopmiieHre 0TYETA C OTHCAHUEM
JKCIIEPUMEHTA, €r0 Pe3yIbTaToOB U
BBIBOJIOB. OTIpe/ielieHrsT TOHSITHIA
«OCHOBaHHUSIY, «IIENOUNY,
«Ka4eCTBEHHAs PEAKIIHS»,
CAHJUKATOP.

Knaccudukanmst ocHoOBaHUiA 110
pPacTBOPUMOCTH B BOJIE.
Onpenenenue NpuUHAIIEKHOCTH
HEOPraHUYECKUX BEIIECTB K KIIACCy
OCHOBaHM# 10 popmyure.
Omnpenenenue CTENEHU OKUCICHHS
AJIEMEHTOB B OCHOBaHUSIX.
Onucanue CBOMCTB OTJEIbHBIX
MPECTaBUTEIEN OCHOBAHUM.
CocraBnenue ¢GopMyI U Ha3BaHUN
OCHOBaHMU Y CTAHOBJIEHUE
TCHETHYECKOU CBSI3U MEXKTY
OKCHJIOM U OCHOBaHHEM U Ha00OPOT.
OnpeneneHust MOHATHH «KHCIOTHI,
«KHUCIIOPOICOAEPKAIINE KUCTOTHI,
«OECKUCIOPOTHBIE KUCIIOTHIY,
«KHUCIIOTHASI CPEMIay, «IIIeTOUHas
cpenay», «HeUTpaiabHas cpeiay,
«mkana pH».

Knaccudukanms kuciaor o
OCHOBHOCTH U COJIEP>KaHUIO
KHCIIOpO/Ia.

Onpenenenne NpuUHAIEKHOCTH




KHcJIoTaMu. 5. B3anMoaelicTBue
KHUCJIIOT C OCHOBaHHUSAMHU. 6.
B3auMoneicTBrEe KUCIOT C OKCHAAMU
MeTaiuioB. 7. BzanMogeiictBue
KHUCJIOT C METAJIJIaMH. 8.
BzaumoneiicTBre KUCIOT C COJISIMU. 9.
Bs3aumozeiicTBue 11eno4ue ¢
kucinotamu. 10. Bzaumonericteue
HIeJI0Yel ¢ OKCHIAMH HEMETAJIOB.
11. B3aumopelicTBHE ICI0YCH ¢
cosimu. 12. Tlonydenue u cBoiicTBa
HEpPacTBOPUMBIX OCHOBaHMH. 13.
B3auMoeiicTBie OCHOBHBIX OKCHIOB
¢ kucaoramu. 14. Bsaumonaerncraue
OCHOBHBIX OKCHUJOB C BOJIOH. 15.
BsanmonelicTBre KUCIOTHBIX
OKCHJIOB C LIejIoyaMu. 16.
BsanmonelicTBre KHCIOTHBIX
OKCHIO0B C Bomoii. 17.
B3aumMoneiicTBue conell ¢ KHCIOTaMU.
18. B3anmopelcTBHE CONCH C
menoyaMu. 19. Bzaumoaeiicteue
cozel ¢ coiramu. 20. B3aumoeiictBue
PacTBOPOB COJICH C METaJlJIaMHU.

HEOPraHMYECKUX BEIIECTB K KJIacCy
KHCIIOT 110 popmyIie.
Omnpenenenue CTENEHU OKUCICHUS
JJIEMEHTOB B KHUCJIOTaX.

Onucanue CBOMCTB OTAEIbHBIX
IIPEACTaBUTENECH KUCIIOT.
Cocranenue (Gopmys1 1 Ha3BaHUU
KHCIIOT.

Hcnonb3oBanue Tabauisi
PaCTBOPUMOCTH IS OTIPEIICIICHUS
PacTBOPUMOCTHU KUCTIOT.

Y cTaHOBIIEHUE TEHETUIECKON CBS3H
MEX]1y OKCUJIOM U THAPOKCHIOM U
Ha00OPOT.

[TpoBeaeHue HaOMOACHHI (B TOM
YHCJIE ONOCPEIOBAHHBIX ) CBOMCTB
BEIIECTB U

IPOUCXOISIINX C HUIMU SIBJICHUH C
COOII0OICHUEM TPaBUJI TEXHUKHU
0€30I1aCHOCTH;

odopmiieHHEe 0TYETA C OTHCAHUEM
JKCIIEPUMEHTA, €r0 Pe3yIbTaToOB U
BBIBOJIOB.

HccnenoBanue cpeabl pacTBopa ¢
MIOMOIIBIO UHJIUKATOPOB.
DKCTepuMEHTAIbHOE pa3INueHue
KHCJIOTHI M MIET0YH C IIOMOMIBIO
UHIMKATOPOB.

OmnpeneneHne NOHITUSI «COTH.
Omnpenenenue MpUHAICKHOCTH
HEOPTaHMYECKUX BEIIECTB K KJIACCY
coneit mo ¢popmyne. Onpenenenue
CTCTICHH OKUCJICHHS DJICMEHTOB B
consix. OnrcaHue cBOWCTB
OTJIEIIbHBIX NPEICTaBUTENEHN COIEH.
Cocranenue GopMys U Ha3BaHUI
COJIEH.

[IpoBenenue HabIIOACHMI (B TOM
YHUCJIe OMOCPEIOBAHHBIX ) CBOMCTB
BEIIECTB U MMPOUCXOJISAIINX C HUMH
SIBIICHUH, C COOJTIOJICHUEM MTPaBHIT
TEXHHUKHU 0€30MacHOCTH;
odopmIleHrEe OTYETA C OTTCAaHUEM
IKCIIEPUMEHTA,

€r0 Pe3yJIbTaTOB U BHIBOJIOB.
Krnaccudukanus cioxHbIX
HEOPTaHMYECKHUX BEIIECTB I10
COCTaBY Ha OKCHJIbI, OCHOBaHUS,
KHCIIOTBI M COJIM; OCHOBAHMSI,
KHCIIOTHI ¥ COJIM TIO PAaCTBOPUMOCTHU
B BOJI€; KMCJIOTBI IO OCHOBHOCTH U
COJIEP>KaHUIO KHCIIOPO/Ia, C




WCIIOJIb30BAHUEM PA3IUYHBIX (HOpM
MIPEICTaBICHUS KTacCU(DUKAITIH.
CpaBHEHME OKCUJIOB, OCHOBaHUM,
KHUCJIOT U COJIEH 1O COCTaBY.
Ornpenenenne NpuHaJIEKHOCTU
HEOPraHUYECKHUX BEIIECTB K OJTHOMY
U3 U3YyYEHHBIX KJIACCOB COEAUHEHUN
o

dhopmyie.

Ornpezenenne BAJIGHTHOCTH U
CTEIIEHU OKHCJICHUS HJIEMEHTOB B
BeIlleCTBaX.

Ocy1iecTBiieHNE UHAYKTUBHOTO U
NETYKTUBHOTO O0OOIICHHSI.
[TonyyeHue XuMH4ECKOU
UHGOPMAITUN U3 PA3ITNIHBIX
MCTOYHHKOB.

[IpencraBnenue nHbpopmauu Mo
TeMe «OCHOBHBIE KJIACCHI
HEOPTraHWYECKUX COCIUHEHUI» B
BU/IE TAOJINII, CXEM, OTIOPHOTO
KOHCIIEKTa, B TOM YHUCJIE C
npumeHenueM cpencts UKT.
Halaronenue u onrcanue peakiui ¢
Y4aCTHEM KHUCJIOT C TTIOMOIIbIO
€CTECTBEHHOTI'0 (PYCCKOr0 WK
POJIHOTO) S3BIKA U SI3bIKA XUMUHU.
[IpoBeneHue onbITOB,
TTOATBEPKIAIOIINX XUMUIECKUE
CBOICTBA KHCIIOT, C COOTIOACHUEM
MpaBWJI TEXHUKH 0€30I1aCHOCTH.
Onpenenenue MNOHATUS
«OCHOBAHUSI.

CocraBnieHue XxapakTepUCTUKU
00X XUMHYECKUX CBOWUCTB
OCHOBaHU# (1enoyeii u
HEPaCTBOPUMBIX OCHOBAHM).
HaGmroienue u onvcanue peakiuui
OCHOBAHHH C TOMOIIIBIO
€CTECTBEHHOTI'0 (PyCCKOr0 MU
POJTHOTO) sI3BIKA U SI3bIKA XUMUHU.
[IpoBeneHue onbITOB,
TTOATBEPKIAIOIINX XUMUIECKHE
CBOMCTBA OCHOBaHUIA, C
cOOJTI0ICHUEM TPABHIT TEXHUKH
0€30MacHOCTH.

CocraBiieHne XapaKTepUCTUKH
00X XMMHYECKUX CBOWCTB
COJICOOPA3YIOIINX OKCHJIOB
(KUCITOTHBIX ¥ OCHOBHBIX )
HabGmronenre n onrcanue peakiui
OKCHJIOB C TOMOIIIbIO €CTECTBEHHOTO




(pyccKoro Wi pOJTHOTO) SI3bIKA U
S3bIKA XUMUH.

[IpoBenenue OnbITOB,
MIOATBEPIKIAIOIIUX XUMUUECKHE
CBOICTBa OKCUJIOB, C COOTIOCHUEM
IIpaBWJI TEXHUKH 0€30I1aCHOCTH.
OnpeneneHus TOHATHN «CpeIHUE
COJIN», KKUCITBIE COJIN», OCHOBHBIC
COJIU».

CocraBieHne XapakTepUCTUKI
00X XMMHYECKUX CBOUCTB.
Habmtonenue u onucanue peakuui
COJIeH C MOMOIIBIO0 PYCCKOTO S3bIKA.
OrnpeneneHue MOHsATUS
«TEHETHYECKUU Py,
Wnmroctpuposars:

0) TeHETUYECKYIO B3aUMOCBSI3b
MEXIy BEIeCTBaMH (IPOCTOE
BEIIECTBO — OKCH/JI — T'MJIPOKCHU]L
— COJIb).

CocraBiieHre ypaBHEHUHN peaklnuid,
COOTBETCTBYIOIIUX
HOCJIEI0BATEIBHOCTH («LEMIOYKE)
MpEeBpaIIeHU HEOPTaHHYECKUX
BEIIECTB PA3JINYHbIX KJIACCOB.
Brinonnenue npsimoro
WHJYKTUBHOTO JJOKa3aTeJIbCTBA.
[Tonyyenue XuMu4ecKon
nH(pOpMaLINY U3 pa3IMUHBIX
VICTOYHHUKOB.

XUMHUYECKUN
npakTukym 3 (1)

[Ipaktuyeckass pabota Neb.
Pemenne sKkcriepiMEHTABHBIX 3a/1a9
no TemMe  «OCHOBHBIE  KIJIAaCChl
HEOPTraHMYECKUX COCTMHEHUI

Pa6ora ¢ mabopatopHbIM
obopynoBaHUEM U
HarpeBaTelbHbBIMUA IPUOOpaMu B
COOTBETCTBUH C MPaBUIAMHU
TEXHUKU 0€30IacHOCTH.
BelinonHenne npocTennuxX NpuEMoB
oOpaiiieHus ¢ 1abopaTOpHBIM
000pyZI0BaHUEM: C 1a0OPATOPHBIM
IITAaTUBOM, CO CIIUPTOBKOM.
Habmtonenue 3a cBoiictBamMu
BEIIECTB U SBJICHUSMU,
MPOUCXOJAIIMMH C BELIECTBAMH.
Onrcanne XuMHUYECKOTO
JKCIIEPUMEHTA C TIOMOIIBIO
€CTECTBEHHOTI'0 (PyCCKOT0 MU
POJIHOTO) A3BIKA U SA3bIKA XUMHH.
CocTraBiienre BEIBOJIOB 11O
pe3yJibTaTaM NpOBEAEHHOTO
JKCIIEPUMEHTA.

BeinonHenue npocTenimmx
puéMOB 00paIeHus ¢
71a00paTOPHBIM 000PYIOBAHUEM: C




BOPOHKOH, C PHIBTPOM, CO
CIIUPTOBKOH, C MEPHBIM LIUIIUHAPOM,
C BecaMH.

[ToBTOpenue (3)

Crpoenue aToma.
Xumuueckasi cBsi3b. I[lepuoguueckuit
3akoH U cucrema .M. MeHueneena.
OCHOBHBIE KJIAaCCHI HEOPTaHMYECKUX
COCIUHCHHI. Pemienue 3aja4
M3YYEHHBIX B § Kj1acce

[IpencraBnenne nHHOpMALIUU TIO
teme «llepronnyueckuii 3aKOH U
IIepnonnueckas cucrema /1. 1.
MenzeneeBa B CBETE€ TEOPUHU
CTPOCHHS aTOMay B BUJIE TaOJHII,
CXE€M, OITIOPHOTO KOHCIEKTa, B TOM
YHUCJIe C MPUMEHEHHUEM CPEJICTB
UKT. BeimonHeHne TeCTOBBIX
3aJIaHUi 110 TEME.

[IpencraBinenue nHGOpPMAIUH TIO
TeMe «Buapl XUMHYECKUX CBSI3ei B
TUTBI KPUCTATUTMYECKUX PEHIETOK.
B3anMocBs3b CTPOCHHUS U CBOMCTB
BEILIECTBY» B BUJE TaOJIMII, CXEM,
OTIOPHOTO KOHCIIEKTa, B TOM YHCIIE C
npuMmeHenuem cpencts UKT.
BrinmonHeHne TeCTOBBIX 3aJaHHUI 11O
TEME..

[IpencraBnenue nHdopmaluu 1Mo
teme «Knaccudukanus u cBoricTBa
HEOPTraHWYECKUX BEIIECTB)» B BUJIC
Ta0JIHII, CXEM, OTIOPHOTO KOHCIIEKTA,
B TOM YHCJIE€ C TPUMEHEHUEM
cpencts MKT. Bemmonnenue
TECTOBKIX 3aJIJaHUM II0 TEME.

MarepuanbHoO- TeXHHYECKOE 00ecrnedeHne 00pa3oBaTe/IbHOIO NMpouecca
Vyebrno- memoouueckuti komniexc

1. Xwumus. 8 knacc. YueOnuk (aBrop O.C. ['abpuensin)
Mertoanueckoe mocobue. 8-9 kmaccol (aBropsl O.C. 'abpuensa, A.B. Smykosa)

no

3. HacronbHas kaura yuutens. 8 kiacc (aBropel O.C. I'abpuensn, H.I1. BockoOoiiHnkoBa,
A.B. Amykosa, )

&

KonTponsHbIle 1 mpoBepouHbie padoThl. 8 kiace (aBropsl O.C. ['abpuenss u np.)

5. Xumus B TecTax, 3amadax u ynpaxHeHusx. 8-9 kmacc (aBroper O.C. I'abpuensn, H.IT.
BockoboiinnkoBa)
6. Xwumuueckuii skcriepuMeHT B mkoie. 8 kmace (aBtopsl O.C. I'abpuensu, H.H. PyHoB,
B.B.TonkyHoB)
7. Xwumus. 8 kiacc. DIEKTPOHHOE MYJIbTUMEINIHOE U3/IaHHE.

8. Xwummus. 9 knacc. Yuebnuk (aBtop O.C. 'abpuensin)

9. Kuura yuurens. 9 kinacce (aBropsl O.C. IN'abpuensu, N.I'. OctpoymoB)
10. KontpombHble 1 ipoBepouHbie padboTsl. 9 kinacc (aBropel O.C. ['aGpuenss u np.)




11. Xumuyeckuit skciepuMeHT B 1mkode. 9 kinace (aBtopsr O.C. ['abpuensa u np.)
12. Xumus. 9 knacc. DIEKTPOHHOE MYJIbTUMEIUINHOE U3/IaHHE.
Obopydosanue u peakmugvl

1. Hab6op Nell. Conu juist ieMOHCTpalyy OIbITOB 1
2. Hab6op Nel3. I'amorenn bt 1
3. Hab6op menoun 1
4. Habop NelB «Kucnoten» 1
5. Ha6op Nel2 «Heopranndeckue BemecTBay 1
6. Habop Nel4 «Cynbdartsl, cynbputsl, Cynbpuasny 1
7. Hab6op Nel5 «I"anorensi» 1
8. Ha6op Nel7 «Hutpatsn» 1
Q. Hab6op Nel8 «CoeguHeHust XpoMay 1
10. Ha6op Nel19 BC «CoennHenns mapraaua 1
11. Hab6op NelC «Kucnoten» 1
12. Ha6op Ne 20 BC «Kucnotei» 1
13. Habop Ne21 BC «Heoprannueckue BeniecTpa» 1
14, Ha6op Ne22 MHaukatopsl 1
15. Ha6op Ne24 BC lllenounsie u me109HO3EMENBHBIC 1
METaJIJIbI
16. Ha6op Ne9 Obpasiipl HeopraHnuecKux CoOeAMHEHUIN 1
17. Habop xuMuuecko mocy/sl o npupoI0BEACHUIO 1
18. CnupToBKa B METAJUNIMYECKON OIPABE 15
19. bans koMOMHMpOBaHHAs 1
20. WuaukatopHas Oymara yausepcanbHas 100 momoc 1
21. KomrmiekT Tabmui; mo xumuu « ' uOpuan3anus 1
opOuTanein»
22. KommuiexkT Tabnuil mo Xumun «JIeKTpoHHbIE 00010ukn | 1
aTOMOBY
23. KommnekT tabnur no xumun «MonekyssipHas cTpykTypa | 1
YTJIEBOJOBY»
24. KommiexT tabmui mo xumuu «lleprognuecknii 3akon u | 1
tabinna MeneneeBa»
25. Konneknus «BonokHay nem. 2
26. Komneknus «Bonokna»pasi. 1
27. Komnexnus «I1nactMacche» 2
28. [TpuGop Ayt TUCTUIUISIINH BOJIBI 1
29. Habop Ne5 (xumMHuuyeckre peakTuBbl) 1
30. Habop Ne6 (xmMHuyecKkre peakTHUBbI) 1
31. Habop 1y1s1 MoenupoBaHus CTpOEHUS! aTOMOB U MoJiekyn | 1
32. Komnbrorep 1
33. HoytOyku 5
34. WHuTtepakTuBHas AOCKa 1
35. MynbTUME TUIHBINA TPOEKTOP 1
36. Jlaboparopus [TpoJlor 1
37. Cucrema roocoBaHus 1
3. OGopynoBaHue Kaacca
1. Croun npenogasatens 1
2. CTOn yYeHUYECKUN 16
3. Cryn yueHn4ecKuii Ha METaJUTMYECKONW OCHOBE 32




