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IHosicuuTennLHAA 3aIHCKA
PaGouas mporpamma coctaBjieHa Ha OCHOBE CJICTYIOIIUX JTOKYMEHTOB:

- @3 «O06 obpazoanuu B PO» o1 29.12.2012 Ne 273-D3;

-basucHslii yueOHbIH TU1aH 001Ie00pa3oBaTeIbHbBIX yupexaeHuil Poccuiickoit Deaepanum,
yTBEp)KIEHHBIH nprka3zoM Munobpazoanus PO Nel312 ot 09.03.2004;
- Ilpunoxenue kK nucbMy MUHHCTEpCTBA 00pazoBaHus U Hayku Camapckoil o0iactu ot
23.03.2011r.NeMO-16-03(226-TVY) «O npruMeHEeHUH B IEpUOJ BBeACHUS (eaepaabHbIX
roCyJapCTBEHHbIX 00pa30BaTEIbHBIX CTAaHAAPTOB OOIEro 00pa3oBaHMsl IpUKa3a MUHUCTEPCTBA
obpa3oBanus u Hayku Camapckoii oomact 0104.04.2005 1. Ne55-O/] «O6 yTBepKIeHUr
6a31CcHOro yueOHOro miaHa o0Opa3oBaTelibHbIX yupexxaeHui Camapckoil obnacruy,
peaTM3YIONINX MPOTPAMMEBI 00IIIET0 00pa30BaAHUS)
- denepasbHbll KOMIIOHEHT I'OCYAapCTBEHHOTO cTaHAapTa o0IIero oopa3oBaHus,
yrBepxkacHHbIH MO P® ot 05.03.2004 Ne1089
- IIpumepHble mporpamMMsl, CO3/1aHHbIE HA OCHOBE (peIepabHOr0 KOMIOHEHTA
roCyJapCTBEHHOTO 00pa30BaTEIbHOTO CTAaHAAPTA;
- ®enepanbHbI IepeyeHb Y4eOHUKOB, PEKOMEHJOBAHHBIX (JOMYILEHHBIX) K UCII0JIb30BAaHHIO B
00pa3oBaTeIbHOM IPOIIECcCE B 00Pa30BATENBHBIX YUPEKICHUAX, PEATU3YIOIIUX TPOrPAMMBbI
oOmrero oOpa3oBaHus;
- IIpuka3z MO u H P® o1 04.10.2010 Ne 986 «O0 yTBepx)aeHnu ¢enepaibHbIX TpeOOBaHUHA K
00pa30oBaTeNbHBIM YUPEXKIECHUSIM B YACTU MUHUMAJIbHONM OCHAIIEHHOCTH Y4e€OHOro mpolecca u
000pyI0BaHUs Y4EOHBIX TIOMEILICHHIT;

-IIpuka3 MunucrepctBa oopazoBanus u Hayku P® ot 30 aBrycrta 2013 r. N 1015 «O6
yrBepkaeHnn [Topsiaka opraHu3anuy 1 OCYIIECTBICHUS 00pa30BaTEIbHON AESTETLHOCTH I10
OCHOBHBIM 00111€00pa30oBaTeIbHbIM IPOrpaMMaM - 00pazoBaTeIbHbIM IPOrpaMMaM Ha4aabHOI0
00111er0, OCHOBHOTO OOIIETO U CPEAHEro 00IIero 00pa3oBaHMs»;

-[Tucemo MunucrepcTBa o6pazoBanus u Hayku PD ot 28 okTsa6ps 2015 r. N 08-1786 «O
pabouux mporpammax y4eOHbBIX PEIMETOBY.

- CaHUTapHO-3MUIEMHOIOTHYECKHE TPEOOBAHM K YCIOBHUSM U OpraHu3alyu o0yyeHus B
oOuieobpaszoBarenbHbIX yupexaeHusx — CanlluH 2.4.2.2821-10 (yrBepkaeHbl
[TocTaHOBIEHHEM ITABHOTO rOCYIapCTBEHHOI0 caHUTapHOro Bpaya P® ot 29.12.2010r Ne 189,
3apeructpupoBaHHoM B Munrocte P® 03.03.2011 Ne19993);

- Paboune nporpammel o xumun (M.H. AdanacseBa) npeamerHas nuHust yueOHukoB I'.E.
Pymsuruca, ®@.I'. ®enpamana 10-11 kmacc;

- Yuebnsiii mnan ['BOY COLI um. M.K. OBcsnaukoBa c. Mcakiel Ha 2019-2020
y4eOHBIH TOJ;

N3ydyenne xumMuu B CTapIei IKojie Ha 0a30BOM ypOBHE HAIPABIIEHO HAa JOCTIKEHHE
CIEAYIOIIUX LETIEH:

® OCBOCHHE 3HAHMH O XMMUYECKOW COCTABIISIIOLIEH €CTECTBEHHOHAYUYHOM KapTUHBI MUpA,
BaOXXHEUIIINX XUMHUYECKUX HOH?ITI/Ifl, 3aKOHaX U TCOPUAX;

e oOBJIaJilecHHe YMEHUSIMH TIPUMEHATh TOJYYCHHbIE 3HAaHUA JJS  OOBACHEHUS
pa3HOOOpPa3HBIX XMMHUYECKUX SIBICHUN W CBOWCTB BEIIECTB, OLIEHKH POJIM XHUMHHU B
Pa3sBUTHUH COBPEMECHHBIX TEXHOJIOTUH U IMOJIY4CHHHU HOBBIX MAaTCPUATIOB,

® pa3BHTHe MMO3HABATEIHHBIX UHTEPECOB U MHTEIIEKTYAbHBIX CIIOCOOHOCTEH B Mpoliecce
CaMOCTOSITENILHOTO MPUOOPETEHUs XUMUYECKUX 3HAHUHM C HMCIIOJB30BAHUEM Pa3IUIHBIX
NCTOYHHUKOB I/IH(l)OpMaI_II/II/I, B TOM YHUCJIC KOMIIBIOTCPHBIX

e BoOCNHUTAHHE YOEXKICHHOCTH B TO3UTUBHONH pOJIU XUMHUH B KU3HH COBPEMEHHOTO
o01miecTBa, HEOOXOIMMOCTH XUMUYECKH TPAMOTHOTO OTHOIIIEHUS K CBOEMY 3I0POBBIO M K
OKpYKarollleu cpese;

¢ MpUMeHEHHe MNOJYyYeHHBIX 3HAHMI W yYMeHHWil a1 0e30MacHOr0 HCIOJIb30BAHUS
BEIIECTB U MAaTEepPHAIOB B OBITY, CEIbCKOM XO3WCTBE M Ha MPOU3BOJCTBE, PEIICHUS
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MPAKTUYECKUX 337a4 B MOBCECIHEBHOM >KU3HM, MPEIYIPEKIACHUS SIBICHUM, HAHOCIIIUX
BpE[l 3/I0POBBIO YEIOBEKA U OKPYKAIOILIEH Cpefie.

O0mas xapakrepucTuka yueOHOro npeamera.

JlanHasi mporpamma IpeaycMarpuBaeT (GOPMHPOBAHUE Y YydYalIUXcs OOIIey4eOHbIX
YMEHUH U HaBBIKOB, YHUBEPCAJIbHBIX CIIOCOOOB AEATENBHOCTH M KIIIOUYEBBIX KoMmmeTeHUui. B
3TOM HAIpaBICHUM NPUOPUTETAMU JUId Yy4eOHOIO IMpEeAMETa «XHMHS» B CTaplIeH ILKOJE Ha
0a30BOM ypOBHE SBIISIOTCS: YMEHUE CaMOCTOSATEIbHO U MOTUBUPOBAHHO OPIaHHU30BbIBATH CBOIO
MIO3HABATEJIbHYIO JACSTEIbHOCTh (OT IOCTAHOBKM LIEJIH /0 IOJYy4YEHHUS M OLEHKH pe3yJbTaTa);
OINpe/ieIeHue CYLUIHOCTHBIX XapaKTEpUCTUK M3y4aeMOro OOBEKTa; YMEHHE pa3BEPHYTO
000OCHOBBIBaTh CYXJIEHHUA, JaBaTh ONPEIEIICHUS, NPUBOAUTH JOKAa3aTEJIbCTBA; OLICHUBAHUE U
KOPPEKTHPOBKA CBOETrO IOBEACHHsS B OKPYKAIOWIEH Cpele; BBIIOJHEHUE B IIPAKTHYECKON
NEeSITeIbHOCTH M B TIOBCEJAHEBHOW JKM3HM JKOJIOTHYECKUX TpPEOOBaHMIA; MCIIOIb30BaHHUE
MYJIbTUMEAUMHBIX PECYpCOB M KOMIIBIOTEPHBIX TEXHOJIOTHMH Juisi 00paboTKM, mHepenayu,
cucreMaTu3anud  HMHQOpPMAIUMM, co3laHue 0a3  JaHHBIX, TMPE3EHTAlUUd  Pe3yJbTaToB
IIO3HABATEJILHON U IPAKTUYECKOU JESTEIbHOCTH.

B ocHOBY mporpaMMbl TOJOKE€H NpPUHLUI pa3BuBaroliero oOyuenus. [Iporpamma
ONMpAETCs Ha MaTepuas, M3ydeHHbld B 8-9 Kjaccax, MOITOMY HEKOTOpbIE TEMBI Kypca
paccMaTpuBalOTCS IMOBTOPHO, HO YK€ Ha Oojiee BBICOKOM TEOPETUYECKOM YypoBHE. Takoit
HOJXO/ TO3BOJISIET YIayOsATh M Pa3BUBATh MOHITHE O BELIECTBE M XMMHUYECKOM IIpoliecce,
3aKpeIUIATh TNPOWJEHHBIM MaTepual B aKTHUBHOW MaMsTH Yy4YalllUXCs, a TaKKe COXPaHATh
IIPEEMCTBEHHOCTH B Ipoliecce 00ydeHusl.

Benymas poiab B pacKkpbITUM coJepKaHUs Kypca xumuu 11 kjacca NpuHAAIEKUT
JJIEKTPOHHOW TEOpUH, IEPUOJUYECKOMY 3aKOHY U CHCTEME XUMHYECKHMX DJJIEMEHTOB Kak
HauboJee 001MM HayYHbIM OCHOBAM XMMHUH.

B naHHOM Kypce cHCTEeMaTHU3HUPYIOTCS, 0000LIal0TCS M YIIIyOJSIOTCS 3HAHHUS O paHee
M3YYEHHBIX TEOPUSAX U 3aKOHAX XUMUYECKOW HAayKH, XUMUYECKHUX ITpoLeccax U MPOU3BOCTBAX.

IIporpamma o0ecreynBaeT CO3HATEIBHOE YCBOGHHME  YYallUMMCA  BaXXHEUIIMX
XUMHYECKMX 3aKOHOB, TEOPUM M MOHATUH; (OpMUPYET NpPEICTaBICHHE O pPOJIM XUMHUU B
pPa3sBUTHU Pa3HOOOpa3HBIX OTpacieil MPOM3BOJCTBA; 3HAKOMUT C BELIECTBAMH, OKPYKAIOIIMMU
yenoBeka. [Ipy 3TOM OCHOBHOE BHHMMAHME YIEISETCS CYIIHOCTH XMMHUYECKUX pEaKkUuid u
METO/IaM UX OCYILECTBIICHUS, a TAKXKE CIIOCO0aM 3alUThl OKPYKAIOLIEH CpeIbl.

[IporpamMMa cocTaBieHa ¢ Y4YeTOM BeIylled pOJM XUMHYECKOIO SKCIIEPUMEHTA.
ITpenycmarpuBaroTcs BCE BHJbI LIKOJBHOTO XUMHYECKOIO 3KCIEPUMEHTa — JEMOHCTPALNH,
71abopaTopHbIe OMBITHI U MpakTUdeckue padboThl. Pabouas mporpaMMa Mo XMMHUHU peaau3yercs
yepe3 (OpPMHpPOBAHHE Yy YyyallUXcs OOLIEey4eOHBIX YMEHMH W HaBBIKOB, YHHBEpCAJIbHBIX
CIOCOOOB JIEATENIbHOCTH M KJIIOYEBBIX KOMIIETEHIUH 3a CYET HCIIOJIb30BAHUS TEXHOJOTUI
KOJIJIEKTUBHOTO O0YYEHUS, ONIOPHBIX KOHCIIEKTOB, JUJIAKTHYECKUX MAaTEpUaJIOB, U MPUMEHEHHS
TEXHOJIOTHH rpapuuecKoro npeacTaBieHus HHGOpMalul TpU CTPYKTYPUPOBAHUN 3HAHUH.

B nenom kypc mo3BoJIsi€T pa3BUTh NMPEACTABICHMS ydalluXcs O MO3HABAEMOCTU MHpA,
€AMHCTBE >KMBOW M HEXHBOW NPUPOIBI, CPOPMHUPOBATH 3HAHHUS O BAXKHEHIIMX acleKTax
COBPEMEHHOM €CTeCTBEHHOHAYYHOM KapTUHBI MUPA, YMEHHUS, BOCTpEOOBaHHbBIE B TOBCETHEBHOM
JKU3HH W TIO3BOJISIIOIIME OPHUEHTHUPOBATHCA B OKPYXKAIOIIEM MHpPE, BOCIUTATh YeJIOBEKa,
OCO3HAIOIIET0 ce0s YaCThIO MPUPO/IBL.

Peanuszanus maHHoil mporpamMmbl B Ipoliecce OOydeHHUsl MO3BOJIUT y4allUMCSl YCBOMTD
KJIIOUEBBIE XUMHUYECKHE KOMIIETEHIIMU M MOHATH POJb XUMHUU CPEIU APYTUX HAyK O IPUPOJE,
3HA4YEHUE ee AJIs YeIOBeUEeCTBa.

OnucaHue MecTa y4eOHOT0 MpeMeTa.

bazucHbiil yueOHBIH MIIaH CpeHEN MIKOIBI IPeIyCMaTPUBACT U3YICHHH XUMHUH KaK Ha
0a30BOM, TaK W Ha yriIyOJeHHOM ypoBHE. Pabouast mporpamma cocTaBiieHa U3 pacuéra 4acos,
YKa3aHHBIX B 0a3UCHOM y4eOHOM I1aHe 001eo0pa3oBaTebHBIX OpraHU3aIiii 001Iero



oOpa3oBanus. B mporpamme yureHno 25% BpeMeHHU, OTBOAMMOIO Ha BAPUATUBHYIO YacTh
NIPOTPAMMBI, COJIEpKaHUE KOTOPOil popMuUpyeTcss aBTOpaMu pabovHX MporpamMm. XUMHUs B
cpenuelt mkone u3ydaercs B 10 u 11 xmaccax. OOmiee ynciio ydeOHbBIX 9acoB 3a 2 roja
00ydeHus cocrarisieT 68 yacoB. B yue6Hom mitane 'bOY COII um. M K. OBcsinaukoBa B 11-x
KJjaccax paccurtana Ha 34 dacos (1 yac B Heael0)

Pe3yabTaThl 0OCBOCHMSs1 Y4eOHOI0 npeaMeTa « XUMHUSI»:

W3ydeHne XUMHUH B CPEHEN IKOJIE AaeT BOZMOXKHOCTh IOCTHYD CIEIYIOIIUX PE3YyIbTaTOB B
HaIpaBJICHUHU JMYHOCTHOTO PA3BUTHUS:

-BOCIIUTAHUE POCCUMCKON Tpak1aHCKON MJICHTUYHOCTH: MATPUOTU3MA, JTFOOBH U YBAXKEHHUIO K
OrteuecTBY, UyBCTBA FOPJIOCTH 32 CBOIO Po/IuHYy, 3a pOCCUICKYI0O XUMHUYECKYIO HayKYy;
-(opMupoBaHUE 1IETOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U OOIIECTBEHHOW MPAKTUKH, & TAK)KE COLUATHHOMY, KYJIbTYPHOMY, SI3BIKOBOMY
U TyXOBHOMY MHOT000OPa3ui0 COBPEMEHHOTO MHPA;

-(bOpMI/IpOBaHI/Ie OTBCTCTBCHHOI'O OTHOLICHUA K YYCHUIO, TOTOBHOCTU U CIIOCOOHOCTH K
CaMOpPa3BUTHIO U CAMOOOPA30BaHUIO Ha OCHOBE MOTHBAILIUU K 00YYEHHUIO U TO3HAHUIO, BBIOOPY
npoQuIHLHOTO 00pa30BaHus Ha OCHOBE MH(OPMAIIMH O CYIIECTBYIOMINX MPOPECCUAX U JIMIHBIX
npodecCuoHANBHBIX TPEANOYTEHIH, OCO3HAHHOMY MTOCTPOCHUIO MHIUBUTYaTbHON
00pa30BaTeNbHON TPAEKTOPUU C YUETOM YCTOMUYUBBIX [T03HABATEIIbHBIX HHTEPECOB;

- (hopmupoBaHME KOMMYHUKATUBHOI KOMIIETEHTHOCTH B 00pa30BaTeNbHOM, OOLIECTBEHHO
10JIE3HOH, y4eOHO-HCCIIe10BaTENIbCKON, TBOPUECKON U APYTUX BUAX JEATEIbHOCTH;

- (hopmupoBaHNe MOHUMAHKS LIEHHOCTH 3/I0POBOTO M 0e30macHOro oopasa )KM3HU; YCBOCHHE
MMpaBUJI MHAUBHUAYAJIbHOI'O U KOJIJICKTUBHOI'O 0€e30I1acHOr0 IIOBCACHUA B T-IpE':3BI)I‘-Ia.I\/JIHI)IX
CUTYaIUsX, YTPOXKAIOIIUX KU3HU U 3[JOPOBBIO JIIOJICH;

- (hopMupoOBaHHE O3HABATEILHON U HH()OPMAITMOHHON KYJIBTYPHI, B TOM YHCJIE Pa3BUTHE
HABBIKOB CAMOCTOATEIHHON PabOThI C y4eOHBIMH ITOCOOUSMU, KHUTAMHU, JOCTYITHBIMH
MHCTPYMEHTAMHU M TEXHUYECKUMHU CPEACTBaMU HH()OPMAIIMOHHBIX TEXHOJIOTHIA,

- (hopmupoBaHNE OCHOB SKOJIOTHYECKOIO CO3HAHUS Ha OCHOBE MPU3HAHUS [ICHHOCTH JKU3HU BO
BCex €€ MMPOSBJICHUAX U HGO6XOILI/IMOCTI/I OTBE€TCTBEHHOI'O, 6Cp€)I(HOFO OTHOUICHUS K
OKpYXKarollleu cpere;

- Pa3BUTHUC TOTOBHOCTH K PCIICHUIO TBOPUCCKUX 3aaa4, YMCHHUA HAXOJUTh aJICKBATHBIC CIIOCOOBI
MOBE/ICHUS U B3aUMOJCHCTBUS C TapTHEPaMH BO BpeMs yueOHOM 1 BHEY4eOHOI 1eATenbHOCTH,
CHOCOOHOCTH OLICHUBATh HpO6J’I€MHI)Ie CUTyalluu U OIICPATHUBHO IIPUHHUMATHL OTBECTCTBCHHLIC
pellleHuUs B Pa3IMYHBIX MPOAYKTUBHBIX BUJAX AeATENbHOCTH (yuyeOHas MOMCKOBO-
HCCIeI0BaTeNbCKasi, KiyOHasl, MPOEKTHAsI, KPY)KKOBas U T. 11. )

MeTtanpeaMeTHbBIMH pe3yJIbTaTaMU OCBOEHHUS 00pa30BaTEIbHON IPOrPaMMBbI CPEAHETO 00ILEro
00pa30BaHUs SBJISIOTCS:

- OBJIaJIEHUE HaBbIKAMH CaMOCTOSITEILHOIO TPUOOPETEHNS HOBBIX 3HAHUN, OpraHu3aluu
y4eOHOI e TeTbHOCTH, IOUCKA CPE/ICTB €€ OCYIIECTBICHUS;

- YMEHHeE MJIaHUPOBATh YT JTOCTHXKEHHUS 1€ Ha OCHOBE CAMOCTOSTEILHOTO aHaIN3a
YCIIOBUH U CPEJICTB UX JIOCTUIKEHUS, BBIACIATH aJbTEPHATUBHBIE CIIOCOOBI TIOCTHKEHHUS LIENU U
BBIOMpATh Hanbosee 3pPEeKTUBHBIN CIIOC00, OCYIIECTBISATH MO3HABATEIBHYIO pe(IIeKCHIO B
OTHOILIEHUU JCUCTBUII 10 pelIeHUIO YUeOHBIX U TO3HABATENIbHBIX 3a/1a4.

- YMEHHE MOHUMATh NMPOOJIEMY, CTABUTh BOIIPOCHL, BBIIBUTATh TUIIOTE3Y, 1aBaTh ONpEICIICHNE
HOHATHUAM, KIIacCCU(DUIIUPOBATh, CTPYKTYPUPOBATh MaTepuall, IPOBOAUTH HIKCIIEPUMEHTHI,
apryMeHTHPOBaTh COOCTBEHHYIO MO3UIINIO, (POPMYIHPOBATH BHIBOBI U 3aKIIOUEHHUS;

- YMEHHME COOTHOCUTH CBOU JAECUCTBHUS C IUIAHUPYEMBIMH PE3YJIbTaTaMU, OCYIECTBIISTh KOHTPOJIb
CBOEH JIeATENIbHOCTH B MPOIIecce AOCTHXKEHUS pe3ybTaTa, OIpeesaTh CIOCO0b! AeCTBHI B
paMKax MpeAsIoKEHHBIX YCIOBUHM U TpeOOBaHUM, KOPPEKTUPOBATH CBOU JACUCTBUS B
COOTBETCTBUU C U3MEHSIOLIEHCS CUTYyalNEN;



- (hopMupoOBaHHE U Pa3BUTHE KOMIETEHTHOCTH B 00JIACTH UCIIOIB30BaHUS HHCTPYMEHTOB H
TEXHUUYECKUX CPEACTB UH(DOPMAIIMOHHBIX TEXHOJIOTUH (KOMITBIOTEPOB U MPOTrPAMMHOTO
o0ecrieyeHns ) Kak MHCTPYMEHTAIbHO OCHOBBI Pa3BUTHSI KOMMYHUKAaTUBHBIX U TIO3HABATEIBHBIX
YHUBEPCAIbHBIX YU€OHBIX JICHCTBHIA;

- YMEHHUE CO3/IaBaTh, MPUMEHAThH U MPEOOPA30BBIBATH 3HAKK U CUMBOJIBI, MOJICIIH U CXEMBI JIJIs
peleHus yueOHbIX U [TO3HABATENIbHBIX 33/1aY;

- YMEHHUE U3BJIEKATh MHPOPMAIUIO M3 Pa3IMYHBIX HCTOYHUKOB (BKJIIOUYAs CPEICTBA MACCOBOM
uH(pOpMalMU, KOMITIAKT-TUCKHA y4eOHOr0 Ha3HaueHus, pecypchl IHTepHeTa), cBOOOIHO
MI0JIb30BATHCS CIIPABOYHOM JINTEPATYPOil, B TOM YHCJIE U HA AJIEKTPOHHBIX HOCUTEIISX,
co0roaaTh HOPMbI HHPOPMAIIMOHHOM U30UPaTEIbHOCTH, STHKHU;

- YMEHHUE Ha IPAKTUKE TOJIH30BATHCS OCHOBHBIMHU JIOTUYECKHUMHU IIPUEMaMH, METOAAMHU
HaOJI0/IEHUs, MOJICIIUPOBAHUSL, O0BICHEHUS, pELICHUS TPOOIEeM, TPOTHO3ZUPOBAHUS U JIP.;

- YMEHHUE OPTraHU30BHIBATh CBOIO KU3HB B COOTBETCTBHUHU C MPEICTABICHUSIMHU O 3I0POBOM
oOpa3e )KU3HH, ITpaBaxX U 00A3aHHOCTSIX FPAXKIAHUHA, IEHHOCTAX OBITHS, KYJIbTYpPhI U
COIIMAIbHOTO B3aUMO/ICHCTBHUS,

- YMEHHE BBITIOJIHATH TO3HABATENbHBIC U IPAKTHUECKUE 33aJJaHUS, B TOM YHCJIE POCKTHBIE;

- YMEHHUE CaMOCTOSITEIILHO M apTyMEHTHPOBAHHO OI[CHUBATH CBOU JCUCTBUS U ACUCTBUS
OJIHOKJIACCHUKOB, COJIep>KaTeIbHO 000CHOBBIBAS MPABUILHOCTD UM OIIMOOYHOCTH pe3ylibTaTa u
crioco0a JIeiCTBHSA, aIeKBaTHO OIIEHWBATh OOBEKTUBHYIO TPYIHOCTh KaK Mepy (haKTHUIeCcKOro
WM [IPEAINOoJIaraeMoro pacxo/ia pecypcoB Ha pelieHue 3a/1a4H, a TAaK’Ke CBOU BO3MOKHOCTH B
JOCTH>KEHUH LIEJH OTIPEICIIEHHON CII0KHOCTH;

- ymMeHue paboTaTh B rpyiie — 3G (GEeKTUBHO COTPYIHUYATH U B3aUMOJICIICTBOBATh HA OCHOBE
KOOPJAWHAIMY PA3TUYHBIX TO3UIUI TP BEIPAOOTKE OOIIETO peIIeH s B COBMECTHON
NEeSTENIbHOCTH; CIylIaTh MapTHepa, GOpMyIupOBaTh U apryMEHTUPOBATh CBOE MHEHUE,
KOPPEKTHO OTCTaWBaTh CBOIO TIO3UIIMIO M KOOPAMHUPOBATH €€ C MO3UIMH ApPTHEPOB, B TOM
YHCIie B CUTYallil CTOJIKHOBEHHSI HHTEPECOB; MPOAYKTUBHO pa3peniaTb KOH(YIUKTH HA OCHOBE
ydeTa HHTEPECOB U MO3UINI BCEX €r0 YYaCTHUKOB, TOUCKA M OI[CHKH aJbTEPHATUBHBIX
croco00B pa3zpenieHus: KOHPIUKTOB.

IIpeaMeTHBIMH pe3yJIbTaTAMM OCBOCHUS 00pa30BaTeIbHON IPOrpaMMBbl CPEHETO O0IIEro
00pa3oBaHus SBISIOTCS:

- (hopMupOBaHKE NEPBOHAYAIBHBIX CUCTEMATU3UPOBAHHBIX MTPEICTABICHUNH 00 OpraHn4ecKUX
BEIL[ECTBAX, UX MPEBPALICHUAX U PAKTUIECKOM IPUMEHEHUY; OBJIAICHUE TIOHATHHHBIM
anmnapaTroM U CUMBOJIMYECKUM S3bIKOM XHMUU;

- OCO3HaHHE 0OBEKTHBHO 3HAYMMOCTH OCHOB XMMUYECKOW HAayKH KaK 00J1aCTH COBPEMEHHOTO
€CTECTBO3HAHMS, XUMUUECKHUX IIPEBPALICHUN OPraHUYECKUX BELIECTB KaK OCHOBBI MHOTHUX
SBJICHUH )KMBOM U HEKUBOU MPUPOIBL; YIITyOJIeHHE IPEJICTaBICHUN O MaTepHaIbHOM €/IMHCTBE
MUDA;

- OBJIaJIEHUE OCHOBAaMHU XUMUYECKON IPaMOTHOCTHU: CIOCOOHOCTBIO aHAJIM3UPOBATH U
00BEKTHBHO OLICHUBATH )KU3HEHHBIE CUTYallUH, CBA3aHHbIE C XUMHEH, HABbIKAMH 0€3011acCHOTO
oOpallieHus ¢ BeleCTBaMHU, UCTIOJIb3YEMbIMHU B TIOBCETHEBHOM KU3HU; YMEHHEM aHAIU3UPOBATh
U IJIAHUPOBATH SKOJOTMYECKH O€30MacHOe MOBEJICHHE B LIETISX COepEeKeHHs 310pPOBbs U
OKpYKarolleu Cpeibl;

- (hopMupoOBaHNE YMEHUI YCTaHABIMBATH CBSI3U MEXAY peaibHO HAOII0aeMbIMU XUMUYECKUMU
SBJICHUSIMU U MPOLIECCaMU, IPOUCXOASIIMMU B MUKPOMUPE, OOBACHATH TPUYUHBI MHOTOOOPa3Hs
BEILECTB, 3aBUCUMOCTb UX CBOMCTB OT COCTaBa U CTPOEHUs, a TAKIKE 3aBUCUMOCTb IIPUMEHEHUS
BEIIIECTB OT UX CBOMCTB;

- IPUOOPETEHUS ONbITA UCIIOIB30BaHUS PA3IMYHBIX METO/I0B U3yUEHUs BEIIECTB; HAOIIOICHUS
3a X IPEBPAILECHHUSIMU IIPH MPOBEACHNUN HECIOKHBIX XUMUYECKHUX IKCIIEPUMEHTOB C
UCIIOJIb30BaHUEM J1a00paTOPHOTO 000PYIOBaHMS U IPUOOPOB;

- YMEHHE OKa3bIBaTh MEPBYIO MOMOIIb IIPU OTPABJIEHUSX, OKOTaX U IPYTUX TPaBMax, CBI3AHHBIX
C BEIECTBAMU M J1a0OpaTOPHBIM 000PYI0BaHHEM;



- OBJIaJICHUE TIpUEeMaMu paboThI ¢ HH(OPMALIUEH XUMUYECKOTO COACPKAHMS, IPEICTABICHHON B
pasHo dhopme (B Bue TekcTa, hopmyd, rpaduKoB, TAOTUIHBIX JaHHBIX, cXeM, (hoTorpaduii u
zp.)

- CO3/IaHUE OCHOBBI JIsi (POPMHUPOBAHUS UHTEPECA K PACHIMPCHUIO U YIITyOICHUI0 XUMUYECKUX
3HAHMI U BEIOOpA XMMHH KaK TMPOGUIHHOTO IIPEIMETA MPU TIEPEX0/Ie Ha CTYIEHb CPEIHErO
(momHOTO) O0ITIETO 00pa30BaHMsl, a B TaJbHEHIIIEM U B KauecTBe chepbl CBOE
po(hecCHOHANTLHOM e TEILHOCTH,

- (hopMupoBaHHE IPEICTABICHUN O 3HAYCHUU XUMHUYECKOW HAYKU B PEIICHUU COBPEMEHHBIX
AKOJIOTHYECKUX MPOOIIEM, B TOM YUCIIC B IPEIOTBPAIICHUN TEXHOTEHHBIX M SKOJIOTHIECKUX
Karactpod

Coaep:xanue padoueil NporpaMmsl

Tema 1. Baskneillune XuMHYeCKHE NOHATUS U 3aKOHBI

AtoMm. Xumnueckuii anement. M3oronsl. [IpocThie U CI0KHbBIE BEIIECTBA.

3aKOH COXpaHEHMS MAcChl BEILECTB, 3aKOH COXPAHEHUS W IPEBPAIICHHs JSHEPIUU IpU
XUMHUYECKMX pEakUUsX, 3aKOH IIOCTOSHCTBA cOCTaBa. BemiecTBa MOJEKYJISpPHOIO U
HEMOJIEKYJIIPHOTO CTPOEHUS.

AToMmHBIE OopOHTaNy, S-, P-, d-, f-anekTporbl. OCOOEHHOCTH pa3MEIleHHs IEKTPOHOB IO
opOUTansM B aToMax MaJbIX M OOJBIIMX IMEPUOAO0B. DHEPreTUUECKUE YPOBHH, IOIYpPOBHH.
CBs13b IEPUOANYECKOT0 3aKOHA U MEPUOINYECKON CUCTEMbI XMMUUYECKUX 3JIEMEHTOB C T€OpUei
cTpoeHusi aToMoB. KOpOTKHMH M AMMHHBIN BapuaHTbl TaOJIMIBl XUMHYECKHX 3JIEMEHTOB.
[Tosno>keHne B MEPUOJUYECKONW CHUCTEME XMMHUYECKUX D3JIEMEHTOB BOJOpOJA, JIAHTAaHOWJIOB,
AKTUHOMJIOB M UCKYCCTBEHHO ITOJIyYE€HHBIX JIEMEHTOB.

BajleHTHOCTE W BaJCHTHBIE BO3MOKHOCTM aToMoOB. Ilepumonnueckoe u3MeHEHHUE
BaJICHTHOCTH U Pa3MepOB aTOMOB.

PacuerHble 3ajaun. Beluucinenue wmaccel, o0beMa MM KOJUYECTBA BEILECTBA I10
M3BECTHOHN Macce, 00beMY WM KOJIMYECTBY BEILIECTBA OJIHOTO M3 BCTYNHBIIUX B PEAKLHUIO WU
IOJIyYUBIIUXCS B PE3YJIbTaTE€ PEaKLUU BELIECTB.

XuMmuyeckasi cBA3b. Buabpl U MexaHuU3Mbl 00pa3oBaHUS XUMHMUYECKOH cBsA3H. MoHHas
cBsa3b. KaTnoHbel u annonsl. KoBajeHTHas HemnoussspHas cBsA3b. KoBasieHTHas MOJsipHAs CBS3b.
OnekTpooTpunaTesbHOCTh. CTeneHb OkuciaeHus. Meramnudeckass cBsi3b. BogoponHas CBS3b.
ITpocTpaHCTBEHHOE CTPOEHUE MOJIEKYJI HEOPTAHUUECKUX M OPTaHUYECKHUX BELIECTB.

Tunsl KpUCTAJUIMUECKUX pEIIETOK M CBOMCTBa BemiecTB. [IpuumHBl MHOro0oOpas3us
BELIECTB: U30MEPHS, TOMOJIOTHS, AJUIOTPOINS, U30TOIHS.

HucnepcHble cuctembl. VctuHHble pacTBOpbl. CrocoObl BBIpaKE€HUS KOHIIEHTpAlUH
pacTBOPOB: MaccoBas J10JIsI PACTBOPEHHOIO BELIECTBA, MOJISPHAas KOHLEHTpanus. KoimonaHsle
pacTBOpbI. 307U, TEIH.

JlemoHcTpanuu. Mopaenu HWOHHBIX, AaTOMHBIX, MOJEKYJISPHBIX M METANIMYECKHX
KPUCTAJIIMYECKUX pemeTok. DPdext Tunnans. Moaenn MoiaeKya H30MepOB, TOMOJIOTOB.

IIpaktuyeckas pabGota. [IpuroroBieHue pacTBOpa ¢  3aJaHHOH  MOJSpHOU
KOHIIEHTpalHE.

PacuerHble 3ajaun. Beluncienue macchl (KOJIM4YecTBa BelECTBa, 00ObeMa) MPOAYKTa
peaKkru, €ClIi I €ro MOJY4YeHUs JIaH pacTBOP C OMPENEICHHON MacCOBOM J0JIEd UCXOIHOTO
BELIECTBA.

Tema 2. XumMuveckue peakiuu

Knaccuukanus XuMH4ecKux peakiuii B HEOpraHu4eckoi 1 OpraHuyeckoi XUMHUH.

CKOpoCTh peaklMM, €€ 3aBUCHUMOCTh OT PazlUYHbIX (DaKTOPOB. 3aKOH JEHCTBYIOIIHUX
Mmacc. DHeprusi aktuBauuu. Katanus u kxatamuzatopbl. OOpaTuMocTh peakiuil. XuMudyeckoe
paBHOBecue. (CMelleHHe paBHOBeCHsI MOJA JeicTBHEM pa3inuuHbiX (aktopoB. [lpunnun Jle
HlaTense. [Ipon3BOACTBO CEPHOM KMCIOTHI KOHTAKTHBIM CIIOCOOOM.




OnexkTponutuueckas aucconmanus. CuibHblE W crnabble AMeKTposuThl. KucmortHo-
OCHOBHBI€ B3aMMOJICHCTBHS B pacTtBopax. Cpena BOAHBIX PAaCTBOPOB: KHUCJAs, HEHUTpajbHas,
niesioyHasi. lonnoe npoussenenue Bojbsl. Bogopoausiil mokazarens (PH) pactBopa.

[Munponu3 opraHMyYecKUx U HEOPraHMUECKUX COCIUHEHHH.

JeMoHcTpaiu. 3aBUCUMOCTh CKOPOCTH PEaKIMU OT KOHILEHTPAlMd M TEeMIEepaTyphl.
Pasnoxxenue nepokcua BoJopoia B IPUCYTCTBUM KaTanu3zaropa. Onpeenenue cpeibl pacTBopa
C TIOMOIIBIO YHUBEPCATLHOTO HHIUKATOPA.

JlaGoparopHble omnbIThl. [IpoBeneHue peakunii HOHHOTO OOMEHA AJisi XapaKTepUCTUKU
CBOMCTB 3JIEKTPOJIUTOB.

[IpakTuueckass pabora. BnwusHue pa3nuuHbX ()aKTOPOB Ha CKOPOCTh XHWMHYECKOM
peaxkuu.

Pacyernble 3amaun. Beruncienne maccbl (KOJIMYECTBA BeIECTBA, 00beMa) MPOAYKTa
peakiuu, €clii M3BECTHAa Macca HCXOAHOIO BEILECTBA, COJEPIKALIET0 OMNPEIECIIEHHYIO OO0
MpUMecCeH.

Tema 3. HemeTta/ibl

O0630p cBoiicTB HemeTauIOB. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA THUITHMYHBIX
HemeTayuioB. OKCUABI HEMETAJIOB U KHUCIOPOAOCOJEpKallie KUCIOThl. BomopoaHsie
COEITMHEHUS] HEMETAJLIOB.

Hdemonctpanuu.  OOpasusl  HemetauioB.  OOpasibl  OKCHJIOB  HEMETAUIOB U
KHUCITIOpOJICOoAepKaluX KUcIoT. ['openue cepol, pocdopa, xenesa, Marus B KUCIOPOJIE.

JlabopaTopHbIe OMBITEL. 3HAKOMCTBO C OO0pa3llaMd HEMETAJUIOB M WX TNPHUPOIHBIMU
coequHeHUsIMU (paboTa ¢ KoJuleKIusIMu). Pacrio3naBanue XjJopuaoB, Cyinb(paToB, KapOOHATOB.

Tema 4. Metasuibl

[TonoxkeHre MeETAVIOB B MEPUOAMYECKON CHCTEME XUMHUYECKHX »iieMeHToB. OOmue
CBOWCTBAa METAJIOB. OJIEKTPOXHUMHYECKHHA psIi HampspkeHUH MeTtayuioB. OOmme crocoObl
MOJIyYEHHUsI METAJUIOB. DJIEKTPOJIU3 PACTBOPOB U paciiaBoB. [IoHATHE O KOPpO3UH METAJLIOB.
CriocoObI 3aIUTEI OT KOPPO3HH.

0O0630p MeTaIIOB TIaBHBIX NOATPyNI (A-TPYII) MEPUOJUYECKON CUCTEMBI XUMHUYECKHX
AJIEMEHTOB.

0O630p MeTaiwmoB rnaBHbIX noAarpymnm (b-rpynmn) nepuoanyeckoil CUCTEMbl XUMHUYECKHUX
AJIEMEHTOB (M€/lb, IIMHK, TUTAH, XPOM, KEJI€30, HUKEIb, IJIATHHA).

CrnaBbl METaIIOB.

OKcHIbl ¥ TUIPOKCUIBI METAJLIOB.

Hemonctpanuu. O3HakomiieHHe ¢ oOpa3llaMd METalioB W HUX COCTUHEHH.
BsanmonelicTBre MENOYHBIX U IIET0YHO3EMEIFHBIX METAIIOB ¢ BOAOM. B3anmoeiicTBue Mean
C KHCIIOpOJOM U cepoil. Dnexktponu3 pactBopa xyopuga meau (I1). Ombeitel mo kopposuu
METAJIJIOB U 3aIUTE OT HEe.

JlaGoparopHble ONbITHL. B3ammoneicTBUE IIMHKAa U JKeje3a C pacTBOpaMH KHUCIOT U
nienoye. 3HaKOMCTBO ¢ 00pa3liaMu METAJJIOB U UX pyJaamu (paboTa ¢ KOJUIEKIUSIMHU).

Pacyernble 3amaun. PacueThl MO XMMHUYECKUM YpPaBHEHMSIM, CBSI3aHHBIE C MAacCOBOH
JIOJIEH BBIX0J1a TIPOIYKTA PEAKIUHA OT TEOPETUUECKH BO3ZMOXKHOTO.

Tema 5. O630p opranuvecKux BelecTB.

Pemrenue skciepuMeHTATBHBIX 33724 110 OPTaHUYECKON XUMHH; PEIIeHNEe TPAKTUUECKIX
pacueTHBIX 3aja4; MoJlyueHue, COOMpaHue 1 pacrio3HaBaHKE ra3oB.
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Ne Tema ypoka Koa- | Conep:xanmne ypoka IIporpammHuoe IliianupyeMsbie npeaMeTHBIE
ypo BO U y4eO0HO-MeToau4YecKoe pe3yJIbTaThl
Ka 4acos o0ecnieyenue

(MartepmuaJbl, mocoodus,

1HOP,20P))

OcHoOBHbBIE XHUMHYeCKHE MOHITHS U 3aKOHBI (9 yacoB)

1. XUMHUYECKUI 1 XHUMHUYECKUI JJIEKTPOHHAs IIPE3CHTALUs 3HaTb OCHOBHBIE XHUMUYECKUE IOHSTHUS:
aneMeHT. OCHOBHbIE DJIEMEHT. 3aKOH BELIECTBO, XUMUYECKUH 2JIEMEHT, aTOM, MOJIEKYIa,
3aKOHBI XUMHH COXPAHEHHUsI MacChl OTHOCHTEJIbHASA aTOMHAasi WM MOJIEKYJIIpHAs MaccChl,

BELIECTBA, 3aKOH VIOH, U30TOIIbI; YMETh ONPENEIATh 3apsi] HOHA. Y METh
IIpEBpALECHUS U IIPUMEHSATDH 3aKOH COXPaHEHU MacChl BEIIECTBA
COXPAaHEHHUs SHEPTUH.

[TonsTHE O BemecTBax

IIOCTOSIHHOTO U

IIEPEMEHHOTO

cocrasa.Bemecrsa

ITOCTOSIHHOTO U

NIEPEMEHHOI0 COCTaBa.

2. Ilepnonnueckuit 1 Ilepunonnueckuit WNHTepakTuBHAsA JOCKa 3HaThb OCHOBHBIE XHUMHUYECKHE TIOHATHUSA:
3akoH u [ICXO 3akoH u [ICXO «CxeMa CTpoeHHs aToMa NIEPEXOHBIEC DJIEMEHTHI.

JA.1.MenneneeBa .. MenneneeBa YMeTb onpenensaTh MAaKCUMAaJIbHOE YHCIIO DJIEKTPOHOB
Crpoenue aToMma. Crpoenue aToma. Ha ypoBHe (ciioe) o ¢popmysie, XapakTepu30BaTh
MIOPSIAOK 3aIIOJIHEHMS DJIEKTPOHAMU ITOAYPOBHEH B
aroMax XuMH4eckux 3jemMeHTOB ¢ Nel mo Ne38,
3aMMChIBaTh X AJIEKTPOHHBIE POPMYJIBI U TpaduyecKue
CXEMBI.
YMeTh 1aBaTh XapaKTePUCTUKY XUMHUUECKHUX
3JIEMEHTOB T10 ITOJIO0KEHHUIO B IIEPUOJIUYECKON CUCTEME
Y CTPOCHHIO aTOMA.
3. BanenTtHoCcTh 1 BanenTtHOCTS. WHTepakThBHAs 10CKa 3HATh BaJICHTHBIE BO3MOKHOCTH aTOMOB DJIEMEHTOB 2
BanenTtHbie «BaneHTHbIe BO3MOKHOCTH MaJioro Nepuojia, yMeTb OObSICHITH MPUUUHY UX




BO3MOXXHOCTH aTOMa.

aToMa»

Beiciieii BaentHocTH (1V).

YMeTh ornpenensaTh BAICHTHOCTD AJIEMEHTOB TIpU
00pa30BaHUM XHMM. CBSI3U 110 JIOHOPHO-AKIIETITOPHOMY U
00MEHHOMY MEXaHU3MY. YMETh COCTABIISATh
rpadu4ecKue CXeMbl CTPOCHUS BHEITHHUX 3JICKTPOHHBIX
CJIOEB aTOMOB, ITOKA3BIBAIOIIINE BaJICHTHEIC
BO3MOXXHOCTH HEKOTOPBIX aTOMOB XHM. 3JIEMCHTOB B
BO30YXIEHHOM M HEBO30YKIEHHOM COCTOSTHUU

N3menenue
CBOMWCTB BEIIECTB B
rpynmnax v B

3MmeHenue cBOMCTB
BEILIECTB B IPyNIax u B
nepuoaax

Tabnuna Menaeneesa

YMeTh XapaKTCPU30BaTh USMCHCHUC palnyCOB
aTOMOB XHM. 3JICMCHTOB 11O I'pyIiIiaM 1 I€puoaam,
OOBACHATH IMPUYUHBI 3TUX HBMCHCHHﬁ, HUX BINAHUC Ha

nepuoax BAJICHTHOCTB U O-B CBOMCTBa aTOMOB.
O060061IEHNE O06o0061IEHNE U COOpHUK 33724 U
3aKpeINICHUE YIPAKHEHU I
TEOPETUYECKUX U
MPAKTUYECKUX HABBIKOB.
KontponbHas cOOpHHUK 33734 U
pabora Nel yIpaxHeHU I
«IIepuognueckui
3akoH u [ICXD
J.M.MenneneeBa»
DIeKTpoOTpHUIIaTe DIEeKTPOOTPHULIATETHH Buneodparment «Turmst 3HaTh ONpEETICHUE XUM. CBSI3U, BUJIBI XUM. CBSI3H,
JIBHOCTb. octb. KoBaneHTHas XUMUYECKOU CBSI3H» MEXaHU3MBbI UX 00pa30BaHUSI.
Kosanentnas HETOJISIPHAST U TTOJISIpHASL. YMeTh onpeeniaTh BUJ XUM. CBA3U B IIPOCTHIX U

HETIOJIIPHAS U
nonsipHasd. Monnas
CBSI3b

Honnas cBsa3n

CJIO’KHBIX BEILIECTBAX, COCTABJIATH CXEMbl 00pa30BaHUs
BCUICCTB C pa3JIMUHBIMU BUJAMH CBA3HU

YMeTb 00BACHATh MEXaHU3M 00pa30BaHUs JOHOPHO-
AKIIEITOPHOM, KOBAJICHTHOU CBSI3U, 0COOEHHOCTH
BOJOPOJHOMU CBSI3H.

XapakTeprucTuKa
CBs3EH.
Kpucramnmueckue
pelmETKH

Kpucrannmueckas
pemerka.
MounekynspHas,
aTOMHasl, HOHHAs,

Monenu
MIPOCTPAHCTBEHHBIX PELIETOK
TOBAapEHHOM comu, rpadura,
TBEPJIOTO OKCHUA YIiiepoaa

3HaTh pa3nuuHbie (OPMBI MOJICKYJI, OTIPEETICHUE
BEILIECTB IMOCTOSTHHOTO ¥ IEPEMEHHOT0 COCTaBa,
PA3IMYIHBIC BUABI KPUCTATNINYCCKUX peIHéTOK




MeTaTnYecKast (V).
KpUCTAJIIIMYECKAs]
pemeTKa.
9. Ob6o006menne u 1 [ToBTOpEHue 1
MOBTOPEHHE TEMBI 3aKperyieHUe 3HaHUH,
[cxs YMEHUH U HAaBBIKOB,
MOJTyYEHHBIX TIPU
W3YYCHUU TEMBI
Xumuyeckue peakuuu (6 yacon)
10. Knaccudukanms 1 Knaccudukanmst K/ «Xumunueckue Hmetpb npeacraBiaeHue 0 XUM-0i opMe TBHKCHUS
XUMHUYECKHIX XUMHUYECKHUX PEAKIIHIA. peaKiuy HEOPraHUYECKUX MaTepuu.
peaxui Peakuuu sx30-, 1 BEIIECTB) 3HATh CYIIHOCTb XUM-I PEaKIuu, 3aKOH COXPaHEHUS
AH/I0TEPMUYECKUE. Macchl ¥ DHEPTUHU, €r0 3HAUECHHUE.
3HaTh MPU3HAKU KJIACCU(PHUKAIIUN XUM-X PEaKIU.
YMeThb kiaccu(uuupoBaTh MPeI0KEHHBIE XUM-€
peaKIuy WM CAaMUM MPUBOJAUTH IPUMEPHI HA Pa3HbIe
THIBI PEAKIUN
11. OkucIuTEeNbHO- 1 O—B-bIe peakuuu. cOOpHHUK 33734 1 YMeTh ONpenensaTh CTENEHN OKUCIIEHUS DJIEMEHTOB,
BOCCTaHOBUTEJIbHbIE MeTto/1 371IeKTPOHHOTO yIpaxHEHU I COCTaBJISITh 3JIEKTPOHHBIN OanaHc, onpeaensiTh
peakiuu. Meron Oananca OKHUCJIUTENh, BOCCTAHOBUTEIb
3JIEKTPOHHOTO
Oananca
12. OxucauTenpHo- 1 O—B-ble peakuuu. cOOpHMK 337a4 1 YMeTb onpenensaTh CTENEHH OKUCICHUS dJIEMEHTOB,
BOCCTaHOBUTEIIbHbIE Meton nonypeaxiuit yIpaXHeHU COCTaBJIATh MOHHO-2JIEKTPOHHYIO CXEMY, ONPEAEIIATh
peakuuu. Metog OKHCJIUTENb, BOCCTAHOBUTEIb
MOJTypEAKLIUI
13. Xumuyeckas 1 1) BusiHEE HA CKOPOCTH YMeTb 00BICHATHh MEXaHU3MBI PEAKIIUi Ha IPUMEPE
KUHETHKA XUMHUYECKON PEeaKIINH: K/ «CxopocTh XUMHUYECKOI | OpPr-X U HEOPraH-X BEILIECTB.

a) KOHILIEHTpalHu
0) IOBEPXHOCTH
COIIPUKOCHOBEHUS
B) TEMIIEpPATYpPbI
I') KaTajau3aropa

peaxkum»

YMeThb pemath 3a7ja4u Ha TETIIOBOM 3P deKT.
3HaTh MOHATHE CKOPOCTH JIJIsl TOMOTE€HHOH U
TreTEepPOreHHOMN peaKIuil.

3HaTh (PaKTOPHI, BIUSIOIINE HA CKOPOCTh PEAKLIUU
(mpupoja pearupyromux BelecTB, KOHIIEHTpaIus,




IUIONIA/Ib CONPUKOCHOBEHMUS, TEMIIEpATypa)
YMeTh OOBSACHATH NEHCTBUE KaXI0TO (aKTopa,
BJIMSIIOIIETO Ha CKOPOCTh PEaKIMK Ha IpUMepax.
3HaTh NOHSTHE CKOPOCTH AJIsI TOMOTEHHON U
reTePOreHHOMN peaKIuil.

3HaTh (DaKTOPHI, BIUSIOMINE HA CKOPOCTh PEAKIIUN
(mpupoja pearupyromux BellecTB, KOHIICHTpaIus,
IJIOIIAb COMPUKOCHOBEHUS, TEMIIEPATYPA)
YMeTh O0BSCHATH IEHCTBUE Kaka0ro hakTopa,
BIIUSIIOINIETO HA CKOPOCTh PEAKIIMU HA TPUMEPAX.
3HaTh (HaKTOPHI, BIUSIONINE HA CKOPOCTh PEAKIIUU
(katamuzarop)

3HATh CYIIHOCTh U MEXaHU3M KaTallu3a, IPUMEHEHHE
KaTajan3aTopa ¥ HHrUHOUTOpa Ha MPAKTUKE

14 0O0001menue

COOpHUK 3a7a4 U

YIPaKHEHUI

15 KonTponbHas cOOpHUK 3a7a4 U
pabora Ne2 yIpaxHEHUH
«XUMHYECKHUE
peaxkum»

Hemeransl (7 yacoB)

16 Obmas OO11as xapakTepucTHKa WHuTepakTuBHAas JOCKa YMeTh 1aBaTh XapaKTEPUCTHKY XUM. 3JIEMEHTOB
XapaKTepUCTHKA HEMETAJIJIOB U UX «CxeMa XxapakTepUCTHKHU HEMETAJIJIOB I10 MOJIOKEHUIO B IEPUOANYECKOI cucTeMe
HEMETAIIJIOB U UX COEIMHEHUN JJIEMEHTOBY Y CTPOCHMIO aTOMOB. 3HaTh CBOMCTBA U IPUMEHEHHE
COETMHEHU N BAYKHEHNIINX HEMETAJUIOB. 3HATh KJIAaCCU(PHUKAIUIO

OKCHJIOB, UX COCTaB, CTPOEHUE, CBOMCTBA, IPUMEHEHUE.
YMeTh cocTaBasATh POPMYIIbI OKCUIOB XUM. 3JIEMEHTOB
— HeMerauioB [—IV nepuonos nepuoanueckon
CUCTEMBI, OIIPEAEIIATh B HUX THII CBSI3H, TUII
KPUCTAIUIMYECKOMN PEIIETKH, IIPEACKA3aTh UCXOAS U3
3TOro (pU3MUECKHe U XMMUYECKHE CBOMCTBA OKCUIOB.
YMeTb 3anuChIBaTh YPAaBHEHUS PEaKIUH,
JIOKa3bIBAKOIINE XUM. CBOKWCTBA OKCHIOB HEMETAIJIOB B




MOJIEKYJIIPHOM, HOHHOM U OKUCIUTEIHHO-
BOCCTAaHOBHUTEJIBHOM BHJIE.

3HaTh 00 U3MEHEHNH CBOMCTB OKCHIOB HEMETAIIJIOB IO
MepPHOJIaM | TPYIIaM, YMETh OOBSICHITH MPUYNUHBI TUX
W3MCHEHHI

17 Yraepon OO6m1as xapakTepucTuka HNuTepakTuBHAs 10CKa 3HaTh CBOMCTBA U MPUMEHEHUE BAXKHEHIITNX
HEMETAJUIOB U UX «Cxema XapaKTepuCTUKU HEMETAJVIOB. YMETh COCTABIIATH (POPMYJIBI JTETYUHX
COCIMHEHU N 3JIEMEHTOBY BOZIOPOJIHBIX COCIMHEHU HEMETAJIJIOB HA OCHOBE
[lornomenue yriem CTPOEHHUSI X aTOMOB U 3JIEKTPOOTPULIATEIBHOCTH,
PacTBOPEHHBIX BELIECTB U ONPEIEIAT TUIl CBA3H, BUJ KPUCTALNINYECKON
ra3oB, BOCCTAHOBJIEHUE MEJIU | PEHIETKHU, OMUCHIBATh (DU3HUECKHUE U XUMUYECKUE
u okcuza meau (I11) yrnem CBOMCTBA, 3aIMCBIBATh YPABHECHUSI XUM. PEAKLIAMN.
18 A3zoT OO61mas xapakTepuCcTHKa WNHrepakTuBHas JOCKa 3HaTh CBOICTBA U NPUMEHEHUE BAKHEHIIINX
HEMETAJUIOB U UX «CxeMa XxapakTepUCTUKHU HEMETAJUIOB. ¥ METh COCTABIIATh YPABHEHUS PEAKLIUM,
COEIMHEHU I 3JIEMEHTOBY XapaKTEePU3YIOLIUX OKUCIUTEIbHbBIE CBOMCTBA a30THOM
KHUCJIOThI. 3HaTh 00JIaCTh IPUMEHEHUS KUCIOT. Y METh
COCTaBJIATH (POPMYIIBI JIETYUUX BOJOPOIHBIX
COECIMHEHUI HEMETAJJIOB HA OCHOBE CTPOCHUS UX
aTOMOB U DJIEKTPOOTPULIATEIBHOCTH, OIIPEAEIIATH TUII
CBSA3H, BUJ KPUCTAIUINYECKON PEMIETKH, ONUCHIBATh
¢u3nyeckue 1 XUMHYECKHE CBOMCTBA, 3alMChIBATh
YPaBHEHUS XUM. PEAKIUH.
19 Kucnopon OO61mmas xapakTepuCcTHKa WNHTtepakThBHAs JOCKa 3HaTh CBOMCTBA U IPUMEHEHUE BAKHEHIITNX
HEMETAJUIOB U UX «CxeMa XxapakTepUCTHKHI HEMETAJUIOB. YMETh COCTABIISATh YPABHEHUS PEAKLIUM,
COCIMHEHUN JJIEMEHTOBY XapaKTEePU3YIOLIUX OKUCIUTEIbHbBIE CBOMCTBA CEPHOU
KHCJIOTBI. 3HaTh 00JIaCTh NPUMEHEHHUS KUCIIOT. Y METh
COCTaBJIATH (POPMYIIBI JIETYUUX BOJOPOIHBIX
COEIMHEHUI HEMETAJJIOB HA OCHOBE CTPOCHUS UX
aTOMOB U DJIEKTPOOTPULIATEIILHOCTH, OIIPEAEIIATH TUII
CBA3M, BUJ KPUCTAIUNINYECKON PEMIETKH, ONACHIBATh
¢u3nyeckue 1 XUMHUYECKHE CBOMCTBA, 3alUChIBATh
YPaBHEHUSI XUM. PEAKIUH.
20 Xnop OO01mas xapakTepuCcTHKa WNHurepakTBHAs J0CKa 3HaTh CBOMCTBA U NPUMEHEHUE BAKHEHIITNX




HEMETAJLJIOB U UX
COEIMHEHUN

«Cxema XapaKTEPUCTUKHU
QJICMCHTOB»

HEMETAJUIOB. Y METh COCTABIIATh YPABHEHHUS PEAKLUH,
XapaKTEePU3YIOLIUX OKUCIUTEIbHBIE CBOMCTBA COJITHON
KUCJIOTBI. 3HaTh 00J1aCTh IPUMEHEHUS KUCIOT. Y METh
COCTaBJIATH (POPMYIIBI JIETYIHX BOJOPOTHBIX
COCIMHEHUI HEMETAJNIOB HA OCHOBE CTPOEHUS UX
aTOMOB M 2JIEKTPOOTPULIATEIILHOCTH, OIIPEAEIIATH THII
CBSI3M, BUJI KPUCTAJUINYECKOM PEIIETKH, OIIMCHIBATh
¢u3nvecKre 1 XUMHYECKHE CBOMCTBA, 3aIUCHIBATh
YPaBHEHHUS XUM. pEaKLuil.
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KoHntposbHas
pabora Ne3
«Hemerauibny

COOpHUK 337124 U
YIPOKHEHU N

MeTtanbl (7 yacoB)

22, Oo6wmas OO1as xapakTepucTHKa OO0pa31ibl METaIOB, VYMeTb 1aBaTh XapakTepUCTUKY XUMHUECKUX JIEMEHTOB
XapaKTEePUCTUKA MetasuioB. O0ue MOJIEJIA KPUCTATUYECKUX — MeTaJljIoB (8-, P-,d- 37IeMEHTOB) 1O MOJIOKEHHUIO B
metaioB. Obuue CBOWCTBA 3JIEMEHTOB- peléToK, B3auMo/ieiicTBue HEpUOIU-YECKON CHCTEME U CTPOECHUIO aTOMOB.
CBOMCTBa MeTaiuioB. u3nUecKrue | METaJIOB C BOJOIA. VYMeTh T0Ka3bIBaTh XUMHYCSCKHIE CBONCTBA METAJIJIOB,
3JIEMEHTOB- CBOWCTBA METAJIJIOB. WHTepakTuBHAas JOCKa 3aMUCBIBAaTh YPaBHEHUS PEaKIMii B MOJIEKYISIPHOM U
METaJIIOB. XUMHYECKUE CBOICTBA «Cxema XapaKkTepUCTHKH OKHCITUTEIbHO-BOCCTAHOBUTEIHLHOM BHJIE.

METAJUIOB JIEMEHTOB

23. [Tonryuenue u CrniocoObl nosnydeHus Tabnuua "dnexkrpoaus” 3HaTh CTPOEHHUE, CBOMCTBA, CIIOCOOBI MOJTyUYEHUS U

pUMEHEeHNe METAaJUIOB, ONpeeIeHNe INpUMEHEHHE MPOCTHIX BELECTB METAIIIOB.
METAaJIJIOB. AIIEKTPOJIN3a, 00JaCTH 3HaTh, KaKHe MPOIECCHl MPOUCXOIAT Ha KaTO/Ie M aHOJIE
DAeKTpoIu3. NPUMEHEHHUS ero B P 3JIEKTPOJIN3E PACIUIABOB U PACTBOPOB COJIEH.
POMBIIIJICHHOCTH, YMeTh COCTaBIATh CyMMapHbIE YPAaBHEHHS PEaKIIUA
CXEMBI AJIEKTPOJIH3a JIEKTPOJIM3A.
pPacTBOPOB M PACILIABOB
COJIEH.

24. Mertamsr I-111 O6u1me cBoiicTBa B3aumopeiictBue HaTpus, | YMETh XapaKTepU30BaThb XUMHUYECKHE CBOMCTBA
TPYIII TJIaBHBIX DIIEMEHTOB-METAIIOB. KaJIbIHS C BOJIOH, MeTauioB |A-1IA rpynm n amoMuHUS, COCTaBIISTh
HOJTPYIII. dusnueckue cBoiicTa KayecTBEHHasl peakiys Ha COOTBETCTBYIOIIME YPAaBHEHHSI peaKkIui

METAJUIOB. XMMHUYECKHUE

VOHBI KaJIbIUs U Oapusl,




CBOMCTBa METAJJIOB

yCTpaHEHHUE KECTKOCTU
BOJIBI, B3aMO/ICHCTBHE
AITIOMUHUS C KUCTIOPOJIOM,
BOJIOM, KHCJIOTaMH,
MEXaHUYECKasi IPOYHOCTh
OKCHUJIHOHM TIIIEHKHN
AJTFOMUHUS.

25. Keneso- 1 O61ue cBoiicTBa ['openue xenesa B YMeTh COCTaBIATh YPaBHEHUSI peakLui,
MPEJICTaBUTEND 3JIEMEHTOB-METAJLIOB. KHcnopoie (IpocMoTp XapaKTEepU3YIOIINX CBOMCTBA kKele3a. Y MEeTh
HIIEMEHTOB dusnuecKue cBoicTBa BUICO(PPAarMeHTa), Ipe/icKa3aTh CBOMCTBA CIUIaBa, 3Has €ro COCTaB. 3HATh
O0OOYHBIX METaJIJIOB. XUMUYECKUE | O3HAKOMJIEHHE ¢ 00pa3liaMu | BaKHEHIIMe CTEIIeHH OKUCIICHUS MEJTH, JKene3a, XpoMa
noarpynmn. CruiaBbl. CBOMCTBA METAJUIOB 4yryHa U CTaJIH. B UX COEIMHEHUSX (OKCUAAX, THAPOKCUIAX, KUCIOTaX).

3HaTh OTIUYHSI XUMUYECKONH KOPPO3UU OT
JEKTPOXUMUYECKON. 3HATH CIIOCOOBI 3aIIUTHI MET.
W3JIeTNI OT KOPPO3HH.
26. KonTponbHas 1 COOpHUK 33734 U
pabota Ne4 YIPA)KHEHU I
«MeTamibb)
0030p opranuveckoii xXumuu (5 4yacos)
27 Teopus ctpoenus 1| Onpenenenus MHTEpaKTHBHAS 3HaTh ONpe/esieHHe OPraHndecKOi XUMHH, YTO U3y4aeT
OpPTaHUYECKUX OpPTaHUYECKOW XMMHUHU. JI0CKa JTaHHasi HayKa.
BEIIECTB [Ipenmer uzyueHus opr. 3HaTh pa3aMuus MEX1y OpraHMYeCKMMU U HEOPraHWYECKUMHU
XUMHH. 3HATD BE€UICCTBaMU, 0COOEHHOCTH CTPOCHUA U CBOMCTB OpTraHUYCCKUX
OIpeJieIeHue TOMOJIOTOB, BEIIECTB. 3HATh 3HAYEHUE OPraHMYECKOW XMMUHU.
M30MEpOB, o01IHe
(hopMyIIBI YTIIEBOAOPOIOB.
28 Kucnoponconepxka 1 Onpenenenue COUpToOB, OnopHbIE CXEMBI, 3HaTh ONpPEIEIEHNUE CIIUPTOB, COCTAB U CTPOCHUE, OCHOBHBIE

mue COCAMHCHUA

Kap6OHOBBIX KHUCJIOT,
COCTaB, CTPOCHHUC,
obiactu MMPUMCHCHUA.

HHTCPAKTUBHAA TOCKa

00J1aCTH IPUMEHEHHS.
YMeTh 3anuChIBaTh CTPYKTYpHBIE (POPMYIIBI CIUPTOB, O

Ha3BaHMIO - COCTABIATH ()OPMYIIBI BEIIECTB. YMETh COCTABIISATh
(hopMyITBI TOMOJIOTOB U U30MEPOB ISl TAHHOTO OPTaHUYECKOTO
BELIECTBA.
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buononumepsi

onpeeIcHue
yII€BOJ0B, AMHUHOKHUCIIOT,
OCJIKOB, )KUPOB, UX COCTaB,
CTPOEHUE, OCHOBHbBIE
00J1aCcTH TPUMEHEHUS

3HaTh ONpe/eICHUE )KUPOB, OSIIKOB, YIIIEBOAOB, COCTAB,
CTpoeHue, Kilaccu(puKanuio, CBOHCTBA U OCHOBHBIE 001aCTH
HNPUMEHEHHUSL.
YMeTb 3anuchIBaTh CTPYKTYpHBIE (POPMYIIBI, ypaBHEHHE
ruAponu3a. 3HaTh, KaK MPOMCXOIUT IPEBPALICHHE
6HOHOHHM€pOBIHHHHJBOpFaHH3Me.

30- XHUMUS U )KU3Hb 3aluTa MPOCKTOB, WHTEPAaKTHBHAS 3HaTh MpaBUIa 0E30MacHO padOThI CO CpeACTBAMH OBITOBOI
31 JOKJIAJIbl YUaIIHXCsl JIocKa XAMHUHA
32 Htorosas
KOHTpOJIbHAsI paboTa
34 ITonBsenenue

HUTOI'OB




Y4eOHO0-MeTOAuYeCKN i KOMILIEKT !
Pymsutuc I'.E., ®enpaman @.I"., Xumus. OcHoBbl 06mieit xumun. 11 kmace. — M.
[Tpocsemenwue, 2018
bpeiirep JI.M., baxxenoBa A.E., Xumus 8-11 knaccel. PazBepHyToe TeMaTudeckoe
iaHupoBanue no yuyeOnukam Pymsutnca I'.E., ®enpamana @.1°., Bonrorpaa, Yuurens, 2009
Xomuenko W.I'. COopHUK 3a/1a4 ¥ yIIPAKHEHUN 110 XUMHH.

MatepuanabHO - TEXHHYECKOE O0ecreyeHue:
st 00ydeHHs ydamuxcsi OCHOBHOH IIIKOJIBI B COOTBETCTBUH ¢ TpeOoBaHUsIMH DeiepaabHOro
rOCyJapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAaPTa HEOOX0AMMa pealTu3aIus eI TeIbHOCTHOTO
noaxona. JesTenbHOCTHBIN MOAX0 1 TpeOyeT MOCTOSTHHOM OTOPHI Mpoliecca 00ydeHHsI XUMHA Ha
JIEMOHCTPAIIMOHHBII SKCIIEPUMEHT, TPAKTUICCKHUE 3aHATHS U JIAOOPATOPHBIC OIBITHI,
BBITIOJTHSIEMbBIC 00 yJatOIUMUCHL. .

B xabuHeTe XuMHM OCYILECTBIIAIOTCS KaK YpOUHasi, TAK U BHEYpO4Has (GopMbl yueOHO-
BOCIIUTATEIHHOM EATENIHOCTH C yJamuMucs. bonpiyio yacte 000pya0BaHUS COCTABISIOT
y4eOHO-TIpaKTHUECKOE U yueOHO-1a0opaTopHOoe 000pyI0BaHNE, B TOM YHUCIIE KOMIUIEKT
HATYpaJIbHBIX 00BEKTOB, MOJICIH, TPUOOPHI, IEMOHCTPAIIIOHHBIE TA0JIUIIBI, BUICO, MEIUA
OCHAIIICHHE.

B komIuIeKT TeXHHUECKUX U HH()OPMAIIHOHHO-KOMMYHHKATHBHBIX CPEACTB O0yUYCHHS BXOIAT:
anmaparypa Juis 3anucei 1 BOCIPOU3BEIeHHs ayin0- U BUICOMH(OPMAIH, KOMIIBIOTED,
MYJIbTUMENA IIPOEKTOP, , KOJUIEKLUS MEUa-PeECypCcoB, BbIX0 ] B IHTEpHET.

Mcnonb30BaHue 37€KTPOHHBIX CPEICTB O0YUEHUS O3BOJISIIOT: aKTUBU3UPOBATh €A TEIbHOCTh
00yJaromuxcsi, MoJay4aTh 00see BBICOKHE KaYeCTBEHHBIC PE3YJIbTaThl O0yUCHHUS; IPH
noarotoBke k EI'D obecnieunBaTh caMOCTOSATEIBHOCTD B OBJIAICHUM COJIEPKAaHUEM Kypca.
®opmupoats UKT-KOMIETEHTHOCTD, CIIOCOOCTBYIOIYIO YCIIEITHOCTH B YUEOHOMN
nesitenbHOCTH; popmupoBaTsh Y'Y /1;

HarypanbHble 00beKTHI

HarypasibHble 00BEKThI, HCII0JIb3yeMbIe B 00yU€HUN XUMUHU, BKIIOYAIOT B c€0sl KOJIEKLIUU
MHUHEpaJIOB U TOPHBIX MOPOJ, METAJUIOB U CIUIABOB, MUHEPAIbHBIX y00peHuil, miacTmacc,
Kay4yKOB, BOJIOKOH H T. JI. O3HAKOMJIEHHE Y4alIuXcsi ¢ 00pa3aMy UCXOIHBIX BEILECTB,
MOJIYIIPOAYKTOB U I'OTOBBIX I/ISI[GJ'[I/Iﬁ IMMO3BOJIACT MOJIYUYUTh HATJTIAAHOC ITPEACTABIICHHUC 00 7THX
MaTcpHraiax, uX BHCIIHEM BHUIC, 4 TAKIKE O HCKOTOPBIX (1)H31/I‘-I€CKI/IX CBOMCTBAX.

Mopean

O0BekTaMu MOACIINPOBAHUA B XUMHUH ABJIAIOTCA aTOMBI, MOJICKYJIbI, KPpUCTAJLJIbI, 3aBOACKUC
arrmaparkl, a TAKXKE MPOUCXOAAIIUE TPOUCCCHI. B npenoaaBaH XMMHHU UCIIOJIB3YIOTCA MOJCIN
KPHUCTAJUTMYECKUX PEIIETOK anmasa, rpaduTta, cepsl, hochopa, okcuaa yriaepona(lV),
MOBAPEHHOM comy, JIbJa, Ho/a, jKenes3a, MeJlu, MarHus, Habopbl MoJieNIel aTOMOB /IS
COCTaBJICHUS IIAPOCTEP>KHEBBIX MOJIEIEH MOJIEKYJI.

Y4eOHbIe MOCOOHSI HA TEYATHON OCHOBE

B npouiecce 00yueHuss XMMHUU UCTIONB3YIOTCS CIIEAYIOIIKE TaOIUIbl TOCTOSHHOTO
skcnoHnpoBanus: «llepuonnueckas cucrema xumMudeckux 3aeMeHToB .M. MenneneeBay,
«Tabnuia pacTBOPUMOCTH KUCIIOT, OCHOBAaHHUM U COJIEI», «DIEKTPOXUMUYECKHUH s
HaNpsDKEHUH MeTaluioBy», «KpyroBopot BeuiecTs B npupoje» u ap. s opranuzanuu
CaMOCTOSITENIbHON PaboThl 00yUaIOMIMXCs HAa YPOKaxX MCIIOJIB3YIOT pa3HOOOpa3HbIe
JUIaKTHYECKUE MaTepUabl: OTAEIbHbIE paboune INCThl—UHCTPYKLNHU, KAPTOUYKH C 3aJJaHUSIMU



pa3HOM CTENEHU TPYIHOCTH Ul U3YYCHHsI HOBOTO MAaTe€pHalla, CaMOIIPOBEPKH U KOHTPOJIA
3HAHUU y4daluxcs.

Ilnanupyemble pe3yJabTaThl 0CBOEHHsI 00pPa30BaTENBHON MPOTPaMMBbl CPEHEro OOIIEero
00pa3oBaHUsl TPEJCTABISIOT COOOH CUCTEMy BEOYyIIMX LENEeBBIX YCTAHOBOK M  OXKHIAEMBIX
pEe3y/bTaTOB  OCBOGHUSI BCEX KOMIIOHEHTOB, COCTAaBJIAIOIIMX  COJEPXKATEIbHYI0  OCHOBY
00pazoBaTeIbHON POrpaMMBbl.

IlnanupyemMblie pe3yabTaTbl 00y4eHUs

3Hamb

- 6aAdICHeNWUEe XUMUYECKIe NOHAMUA  BEILIECTBO, XUMUYECKUH 3JIEMEHT, aTOM, MOJIEKYJIa,
OTHOCHUTEJIBHBIE aTOMHAsI U MOJIEKYJISIPHAs. MAcChl, HOH, aJLIOTPOIIHS, U30TOIIbI, XUMUYECKAsI
CBSI3b, AJIEKTPOOTPULIATEIBHOCTD, BaJIEHTHOCTD, CTENIEHb OKUCIIEHUS, MOJIb, MOJIIPHAs Macca,
MOJISIPHBIA 00BbEM, BEILECTBA MOJIEKYJIIPHOI'O U HEMOJIEKYJISIPHOIO CTPOEHUS, paCTBOPBI,
JIEKTPOJIUT U HEIJIEKTPOJIUT, JIEKTPOJUTHUECKAS JUCCOLMALNS, OKUCIUTEND U
BOCCTaHOBUTEIIb, OKUCIIEHNE U BOCCTAaHOBJICHHE, TEIUIOBOM 3P PEKT peakyu, CKOPOCTh
XUMHUYECKON peaKlMM, KaTaliu3, XMMUYECKOE PaBHOBECHE, YITIEPOIHBII CKEJIET,
(GyHKLIMOHATIBbHAS IPYIIA, U30MEPUsl, TOMOJIOTUS;

- OCHOG6HbIE 3AKOHbI XUMUU: COXPAHEHUS MACCHI BELIECTB, IOCTOSHCTBA COCTABA,
MEPUOJNYECKU I 3aKOH;

- OCHOGHbIE MeoPUU XUMUN: XUMUYECKON CBA3H, MEKTPOJIUTUYECKON JUCCOLUALUHN, CTPOCHUS
OPraHUYECKUX COCIUHEHU;

- 6aiICHell e 6euyecmea 1 Mamepuaibl: OCHOBHBIE METAJUIbI U CILJIABBL; CEPHAsl, COJIAHAS,
a30THasl M YKCYCHAas KUCIIOTHI; IIEJI0YH, aMMHUaK, MUHEpalbHbIe yIOOpEeHNUs, METaH, STHIICH,
aleTuieH, OeH30J1, 3TaHOJM, XKUPBI, MbLIA, [III0K03a, caxapo3a, Kpaxmall, KJIeT4aTKa, OesIKH,
MCKYCCTBEHHbIE 1 CHHTETUYECKHE BOJIOKHA, KAy4yKH, [JIACTMACCHI;

ymembo:

- Ha3bl6amMp N3YUYCHHBIC BEILIECTBA N0 "TPUBHUAIBHON" WM MEXyHAPOIHON HOMEHKJIIATYPE;

- onpeodensamp: BAJCHTHOCTb U CTENIEHb OKUCIECHUS XUMUYECKUX IIEMEHTOB, THII XMMHYECKON
CBSI3M B COCIMHEHUSX, 3aps]l HOHA, XapaKTep CPe/Ibl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
COEIMHEHUH, OKUCIIUTENb U BOCCTAHOBUTEID, IIPUHAAJIEKHOCTD BEIIECTB K Pa3IM4HbBIM KJlaccaM
OPraHUYECKHX COCIMHEHUH;

- XapaKkmepu306amay: IEMEHTHI MAJIBIX IEPUOOB 10 UX IOJOKEHUIO B IEPUOANYECKON
cucreme JI.1. MenneneeBa; o0mmue XMMAYeCKHE CBOMCTBA METAJIJIOB, HEMETAJNIOB, OCHOBHBIX
KJIACCOB HEOPraHMYECKUX U OPTaHUYECKUX COCIMHEHUI; CTPOCHUE U XUMHUYECKUE CBOWCTBA
M3YYEHHBIX OpPraHUYECKUX COEIUHEHMI;

- 00DACHAMY: 3aBUCUMOCTD CBOMCTB BEILIECTB OT UX COCTaBa U CTPOEHUS; IPUPOY XUMUYECKOU
CBSI3M (MOHHOM, KOBAJIEHTHOM, METAJTTNYECKOH ), 3aBUCUMOCTh CKOPOCTH XUMUYECKON PEAKIUH U
HOJIOKEHHUS XMMUYECKOT'0 PAaBHOBECHUS OT Pa3IMUHBIX (PaKTOPOB:

- 6bINOJIHAMbS XUMUYECKUN IKCIIEPUMEHT 10 PACIO3HABAHUIO Ba)KHEHUIIMX HEOPTAaHUYECKUX U
OpPraHMYECKUX BEIIECTB;

- HPOBOOUMb CaMOCTOSTENbHBIN MOUCK XMMHUECKON HHPOPMAIH C NCIOJIb30BaHUEM
Pa3INYHBIX UCTOYHUKOB (HAyYHO-TIONYJISIPHBIX M3/1aHUH, KOMIBIOTEPHBIX 0a3 TaHHBIX, PECYPCOB
HuTepHeTa); UCTIONb30BaTh KOMITBIOTEPHBIE TEXHOJIIOTUH ISl 00pabOTKU U Mepeaadn
XUMHUYECKON MH(OPMAIIUH U €€ MPe/ICTaBICHHs B pa3InYHbIX (hopMax;

UCnonb306amsb NPUOOPemenHnble 3SHAHUA U YMEHUA 6 NPAKMUYECKOU 0eAmeIbHOCmU U
NOB6CEOHEBHOIL IHCUZHU ONIA:

- 00BACHEHUSI XMMHUYECKUX SIBJICHUHN, MPOUCXOAAIIUX B IPUPOE, OBITY U Ha MPOU3BOJICTBE;

- ONPEIEIICHUS BO3MOKHOCTH IPOTEKaHMsI XUMUYECKUX MTPEBPALLICHUN B pa3JIMYHbIX YCIOBUAX U
OIICHKH UX TTOCJIC/ICTBUIA;

- 9KOJIOTMYECKH IPaMOTHOIO NTOBE/IEHUS B OKPYXKaIOLIEH Cpene;



- OLICHKH BJIMSIHUS XUMHUYECKOTO 3arpsi3HEHUs OKPY KaloIIel Cpeibl Ha OPraHnu3M YeJIOBEKa U
JpyTHe )KUBBIE OPTaHN3MBI;

- 0e301acHOro OOpaIIeHus C TOPIOYMMH M TOKCHYHBIMH BELIECTBAMH, 1a00paTOPHBIM
00opyI0BaHNEM;

- IPUTOTOBJICHHS PACTBOPOB 3aJaHHON KOHILIEHTPAIMH B OBITY M Ha MIPOU3BOICTBE;

- KPUTUYECKOHN OIICHKHU JI0CTOBEPHOCTH XMMUYECKOW MH(OpMALINK, TOCTYIAIONIEH 13 pa3HbIX
UCTOYHUKOB.

IIpoBepka M OLleHKA 3HAHUH M YMEHUH y4aluxcs
Pe3ynbrartel oOydeHuss XMMUU JOJDKHBI COOTBETCTBOBATH OOIIMM 3ajjayaM IpeiMeTa
U TpeOOBaHMSAM K €r0 YCBOCHHUIO.
Pesynbratel  00y4yeHus  OIlEHMBAIOTCS MO  nATHOAUIbHOM — cucteme. llpu  oueHke
YUUTBHIBAIOTCS CIICAYIONINE KaYeCTBCHHBIE MTOKA3aTeNId OTBETOB:
* TiyOuHA (COOTBETCTBUE U3YYECHHBIM TEOPETHYCCKUM OOO0OIICHUAM);
*  OCO3HAHHOCTh (COOTBETCTBHE TpeOyeMbIM B TpOrpaMMe yMEHHUSM MPUMEHITH
MOJTYYCHHYIO HH(OPMAITHIO);

* MOJHOTA (COOTBETCTBUE 00BEMY IPOrPaMMBbI U HH(DOPMALINN YUCOHHKA).

[Ipy omEeHKE YYUTHIBAIOTCS YUCIO M XapakTep OMHMOOK (CyIIeCTBEHHBIE WM
HECYLIECTBEHHBIE).

Cy1miecTBeHHbIE OIIMOKK CBSI3aHBI C HEJOCTATOYHOW TIyOMHOW UM  OCO3HAHHOCTHIO
OTBeTa (HampuMep, YYCHUK HEMPABWIBHO YyKa3ajdl OCHOBHBIC IMPU3HAKH ITOHSTHH, SBJICHUH,
XapaKTepHBIE CBOICTBA BEIIECTB, HEMPABHJIBHO CPOPMYIUPOBAT 3aKOH, MPABHIO U T.NI. WU
YUEHHK HE CMOT NMPUMCHHUTHh TEOPETUYCCKHE 3HAHWUS IS OOBSCHEHUS | IpeacKa3aHus
SBIICHUH, YCTaHOBJICHUS
MPUYUHHO-CJICICTBEHHBIX CBS3CH, CPABHCHHSI U KJIACCH(PUKAIIUU SBJICHHM U T. II.).

HecymecTBeHnble  OMIMOKM  ONpENENAIOTCS  HEMOJHOTOH  OTBeTa  (Hampumep,
VIyIOIeHWEe W3 BHJIA KAKOro-TMOO HexapakTepHoro ¢akra TpH ONHUCAHUU BEIICCTBA,
nporecca). K HUM MOXXHO OTHECTH OrOBOPKH, OMHCKH, JOIMYIIEHHbIE T0 HEBHUMATEIBHOCTH
(Harmpumep, Ha aBa W Oojiee ypaBHEHHUsS pEaKlHi B IOJHOM HOHHOM BHJE JOIYIICHA OJHA
ommOKa B 0003HaUEHUH 3apsi/ia HOHA).

Pesynbrarel 0OydeHUs MPOBEPSIOTCS B IPOIECCE YCTHBIX M THUCHBMEHHBIX OTBETOB
yualxcs, a Takke MPU BBHITOTHEHUH UMHU XHMHUECKOTO SKCIIEPUMEHTA.

OuneHka TeopeTHYeCKHX 3HAHUIA

Ommemka «5»:

OTBET TMOJHBIA W TPABWIHHBIM HA OCHOBAHWHM H3YYCHHBIX TCOPHM;, MaTepual H3JI0OKCH B
OTpEeAeNIEHHON  JIOTMYECKON  MOCIeOBAaTeIbHOCTH,  JUTEPATypHBIM  SI3BIKOM;  OTBET
CaMOCTOSITEJIbHBIN.

Ommemxa «4»:

OTBET IIOJIHBIA W TPABWIbHBIA Ha OCHOBAaHWHM HM3YYCHHBIX TCOPHIA, MaTepHall M3JOXKEH B
OTIpeIeIEHHON JIOTHYECKON MOCIe0BAaTeIbHOCTH, TPU 3TOM JIOMYIICHBI

JIBE-TPH HECYIICCTBCHHBIC ONTUOKH, HCIIPABJICHHBIC 110 TPSOOBAHUIO YIUTEJIS.

Ommemxa «3»:

OTBET TOJHBIA, HO TIPU 3TOM JIOMYIICHA CYMIECTBEHHAs OIMMOKA WJIM OTBET HETOIHBIN,
HECBSI3HBIM.

Ommemxa «2»:

Opu  OTBETe OOHAPY)KEHO HEMOHUMAaHHE YYalUMCS OCHOBHOTO COACpKAHHS Y4eOHOTO
MaTepuaia WIM JIONYIOICHBl CYIISCTBEHHBIC OIIMOKH, KOTOpPbhIC YYallUHCAd HE MOMKET
WCIPAaBUTh TPHU HABOJSAIIUX BOMPOCAX YUUTEIS.

OneHka IKCIEPUMEHTATbHBIX YMEHUIH

OreHKa CTaBUTCS HA OCHOBAHUU HAOIIOIEHUS 32 YJalllUMCS U TUCBbMEHHOTO OTUYeTa 3a padoTy.
Ommemxa «3»:




paboTa BBHITIOTHEHA MOJHOCTHIO U TPABUIIBHO, CIIETAHBI NMPABUIbHBIC HAOIIOJACHUS U BBIBOJBI;
SKCIIEPUMEHT NPOBEJEH MO IUIaHY C Y4YeTOM TEXHUKHU O€30MacHOCTH M MpaBHJ padOThI C

BEIIECTBAMH U  O0OpYZOBAaHHEM; MPOSBICHBI OpraHU3allMOHHO-TPYIOBBIE YMEHUSA
(mopaepKUBalOTCA 4YUCTOTa pabouero Mecra MU MOPSIOK Ha CTOJIE, SKOHOMHO HCIIOJIb3YHOTCS
PEaKTHUBBI).

Ommemka «4»:

paboTa BBIMIOJIHEHA TPABUIBHO, CJAETaHbl TPABHIbHBIC HAOIIONEHUS ¥ BBIBOABI, HO TpHU
9TOM JKCHEPUMEHT MPOBEIEH HE IOJIHOCTbIO WJIM JIOMYIIEHbI HECYIECTBEHHBIE OIIMOKU B
paboTe c BemecTBaMu U 000PYAOBaHUEM.

Ommemxka «3»:

paboTa BBHITIONHEHA MPABHJILHO HE MEHEE YeM HAMOJIOBHHY WM JOIYIIEHA CYIIECTBEHHAs
ommOKa B XOJI¢ DKCIIEPUMEHTa, B OOBSICHEHWH, B OQGOpMIIEHUH pabOThI, B COOIIOJCHUU
MpaBWJI TEXHHUKH OE30MAaCHOCTH TMpPH paboTe ¢ BEHmECTBAMH M O0OpYIOBAaHUEM, KOTOpPAs
UCIPABIISETCS MO TPEOOBAHUIO YUHUTEIIS.

Ommemxa «2»:

JomyIieHbl 1Be (M 0oJiee) CYIISCTBEHHBIE OIIMOKM B XOJE SKCIEPUMEHTa, B OOBICHECHHH,
B 0)OpMJICHHHM pPa0OTHI, B COOJIOJICHUU TPABWJI TEXHUKH OE30MacHOCTH MpH padore ¢
BelleCTBAMH U OOOpYIOBaHUEM, KOTOpBIE YYaIIMiCs HE MOXET HCHPaBUTh JaXKe IO
TpeOOBAaHUIO YUUTEIIS.

Ouenka yMeHUH peliaTh 3KCIePUMEHTATbHbIE 321241

Ommemxa «5»:

IUIaH PEIIeHUs COCTaBJCH MPaBUJIIBLHO; MPABWJIBHO OCYIIECTBICH MOAOOP XHUMHYECKUX
PEaKTUBOB U 00OPYIOBAHUS; JTAHO ITOTHOE OOBSICHCHHE U CICTIaHbI BEIBOIBI.

Ommemxa «4»:

IUTAH PEIICHUS COCTaBJCH TMPABUIBHO;, IMPABWIBHO OCYIIECTBICH IMOAOOP XHUMHYCCKHUX
PEaKTUBOB M 00OPYJIOBaHUS, IPU 3TOM JIOMYIIEHO He Ooyiee ABYX HECYIIECTBEHHBIX OMIMOOK B
00BSICHEHUH H BBIBOJIAX.

Ommemxa «3»:

IUTAaH PEIICHUsT COCTaBIICH TNPABHILHO, IMPABHJIBHO  OCYIIECTBICH IMOAOOP  XUMHYECKHX
pPEaKTUBOB U 00OpyHOBaHHUsA, HO JOMYIIEHA CYIIECTBEHHAs OMIMOKa B 00BSICHEHUH U BHIBOJIAX.
Ommemxa «2»:

JomylieHsl ABe (W Ooree) CyllecTBEHHbIE OIIMOKKM B IUIAHE pelIeHus, B moadope
XUMHUYECKHX PEAKTHBOB U 000pYIOBaHUs, B OOBSICHCHUH U BBIBOJIAX.

OueHka ymeHuii peliaTh pacyeTHbIE 321241

Ommemxa «5»:

B JIOTUYECKOM pACCYXJACHUM M pEIIeHHH HeT OIIMOOK, 3a7aya pelieHa pPalMOHAIbHBIM
CIocoO0OM.

Ommemxka «4»:

B JIOTUYECKOM PACCYKJICHUU W PEIICHUU HET CYMIECTBEHHBIX OIMMOOK, HO 3ajaya pelieHa
HEPALMOHAIBHBIM CTIOCOOOM MITH IOMYIIEHO He Ooiee BYX HECYIIECTBEHHBIX OIIHOOK.
Ommemxa «3»:

B JIOTHYECKOM PACCYKJI€HUU HET CYIIECTBEHHBIX OMIMOOK, HO JOMYIIIEHA CYI[ECTBEHHAs OIINOKa
B MaTEMaTHYECKUX PacUeTax.

Ommemka «2»:

UMEIOTCS CYIIIECTBCHHBIC OIMMTUOKHU B JIOTHYECKOM PACCYXKJICHHH U PEIICHUH.

OneHka NMCbMEHHBIX KOHTPOJIBHBIX PadoT

Ommemxka «5»:

OTBET IOJIHBII U MPaBWIbHBIN, BO3MOXHA HECYIIECTBEHHAs OLTHOKA.

Ommemxka «4»:

OTBET HEMOJIHBIN WU IOMYIIEHO He 0oJiee ABYX HECYIIECTBEHHBIX OIIUOOK.

Ommemxa «3»:




paboTa BHITIOJTHEHA HE MEHEE YeM HAIOJIOBHUHY, JOMYIICHA OJ{HA CYIIECTBEHHAs OLIUOKA U JIBe-
TPH HECYIIECTBEHHBIC.

Ommemka «2».

paboTa BBINIOJIHEHA MCHEE YeM HAITOJIOBUHY HMJIU COJCPIKUT HECKOJIBKO CYIIIECTBEHHBIX

OIIMOOK.

[Ipu oreHKE BBITIOJHEHUS MUCHMEHHOW KOHTPOJBHON pabOThl HEOOXOAMMO YYHTHIBATH
TpeboBaHus eAMHOTO OphorpaduUecKoro pexuma.
OTMeTKa 32 UTOTOBYIO KOHTPOJIBHYIO Pa00Ty KOPPEKTUPYET MPEIICCTBYIONIUE OTMETKH 32
YEeTBEPTh, OIYTOHE, TO/I



