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Paboyass mporpamMMa oOCHOBHOro oOmero o0pa3oBanusi mo mpeamery "Xwumusa" maa 8 - 9 kaaccos
pa3pa0oTaHa B COOTBETCTBHHM €O CJeIyHOUIMMH HOPMATHMBHO - TMPABOBbIMM M HMHCTPYKTHBHO-
MeTOAMYeCKUMH I0KYMeHTAMU:

e 3akona " 006 O6pazoBanuu B Poccuiickoii @eneparmn” ot 29 nexadbps 2012r No273-D3.

e ®dezxepanbHOTO TOCYJAPCTBEHHOTO 00pA30BAaTENBHOTO CTaHAapTa OCHOBHOTO 00miero o0Opa3oBaHUS
(®roC 000), yreepkaeHHoro mnpukazoM MuHoOpHayku P® Nel897 ot 17 aekabps 2010r. co Bcemu
WN3MEHEHUSIMH.

e llocranoenenwus I 1aBHOTO TOCYAapCTBEHHOTO caHUTAapHOTO Bpada PD ot 29 nekabps 2010 r. N 189 "O6
ytBepkaeann CanlluH 2.4.2.2821-10 "CaHuTapHO-3MTUIEMHUONOTHYECKAE TpeOOBaHUS K YCIOBHSIM H
opranuzauu o0y4eHus B 0011eo0pa3oBaTeabHbIX YUpEKICHUAX" (C U3MEHEHUSMH U IOTIOJIHEHHUSMH );

e Asropckoii nporpammsl O.C.I'abpuensina, coorBerctByomas denepansHomy ['ocynapcTBeHHOMY
00pa3oBaTeIbHOMY CTaHAAPTY OCHOBHOTO OOIIEro 00pa30BaHus M IOMyIeHHAsS MHHHUCTEPCTBOM
oOpazoBanus u Hayku Poccuiickoit @enepannn (O.C.I"abpuensa [Iporpamma kypca xumun st 7 -9
KJ1accoB 001eo0pazoBatenbHbIX yupexaenuidn O.C.I'abpuensa. — M. [Ipoda, 2017T.)

e  VYyeOHbM m1anom OO.

Iadpuemnsia O.C. Xumust. 8 ximace. YueOHuk st odeoopasoBatensHbix yupeskaenuit. @I'OC. — M.:[Ipoda, 2016.
Iabpuensa O.C. Xumus. 9 kinacce. YueOHuk a1 oOrieodpazoBaTenbHbix yupexaenuin. ®I'OC. — M.: Jlpoda, 2016.

Cpok peanuzanuu mporpammsbl — JBa roja.

Hean peanu3anuu NporpamMMbl: JOCTIDKEHHE OOYYAIOIIMMUCS PE3yJbTaTOB M3Y4YEHHs y4eOHOro mpeamera
«XuMus» B COOTBETCTBHM C TpeOOBaHUSMH, YTBEpKICHHbIMH  DelepanbHbBIM — TOCyIapCTBEHHBIM
00pa3oBaTedbHBIM CTAHAAPTOM OCHOBHOTO 001Ier0 00pa3oBaHMSL.

3asayamMu peaM3anuu NPOrPaMMBbl y4eOHOI0 NpeaMeTa sBJISITCS:

(dopMHUpOBaHKE MEPBOHAYAIBHBIX CHCTEMATH3UPOBAHHBIX MPEACTABICHUH O BEIIECTBAX, MX MPEBPAIICHUSIX U
IIPAKTUYECKOM PUMEHEHUH;

OBJIaJICHUE MOHATUHHBIM aNapaToM U CUMBOJIMYECKUM SI3IKOM XUMUH;

0CO3HaHHE OOBEKTHBHOW 3HAYMMOCTH OCHOB XMMHYECKOM HAayKH Kak 00JIACTH COBPEMEHHOTO €CTECTBO3HAHMS,
XMUMHYECKUX MPEBPaIlIeHUH HEOPTaHMYeCKNX M OPraHMYeCKUX BEIECTB KaK OCHOBBI MHOTHX SIBJICHUM KHBOH U
HEKUBOU IIPUPOJBL;

yriryOieHHe peCTaBIeHN 0 MaTepHaIbHOM €JUHCTBE MUPA;

OBJIA[ICHHE OCHOBAaMHM XMMHYECKOM TI'DAaMOTHOCTH: CIIOCOOHOCTBIO aHAIM3MPOBaTh M OOBEKTUBHO OLICHUBATh
JKU3HEHHBIC CUTYallMM, CBSI3aHHbIE C XUMHEH, HaBblkamMH Oe3omacHOro oOpamieHusi €  BEIIeCTBaMHu,
UCIIOJIb3YEMbIMH B IIOBCEIHEBHON KM3HU; YMEHHEM aHAIM3UPOBaTh U IUIAHUPOBATH 3KOJIOIMYECKH O€30IacHOe
MOBEJCHUE B LIENISIX COXPAaHEHHUS 30POBbSI M OKPYIKAIOLIEH CPEbL;

(¢bopMHpOBaHHE YMEHHUI YCTaHABIMBATh CBSI3U MEXAY PEAbHO HAOIIONAEMBIMH XHUMUYECKUMH SIBICHUSIMU U
MpoleccaMt, MPOUCXOSAIIMMI B MUKPOMHpPE, OOBSCHATh MPUUYMHBI MHOTOOOpa3usi BEIECTB, 3aBUCUMOCTh UX
CBOWCTB OT COCTaBa U CTPOEHHS, a TAKXKE 3aBUCUMOCTb IPUMEHEHHS BEIIECTB OT UX CBOMCTB;

npuoOpETEeHUE ONbITa HCIOIB30BAaHUS PA3IUYHBIX METOJOB M3YYCHMS! BELIECTB: HAOMIOAEHHWS 3a UX
MPEBPAICHUASMH TPU NPOBEJCHUN HECJIOXKHBIX XMMUYECKHUX IKCIIEPUMEHTOB C UCIIOIB30BAHUEM J1a00PaTOPHOTO
06opymoBaHus U MPUOOPOB;

(dopMupoBaHHE TPEICTABICHUI O 3HAYEHHUH XUMHYECKOW HAyKH B PEIICHUM COBPEMEHHBIX AIKOJIOTHYECKHX
npo6ieM, B TOM YUCIE B MPEAOTBPAIICHNH TEXHOTEHHBIX M OKOJOTHYECKHX KaTtacTpod.

IInanmpyemble pe3yJibTATBI 00yYeHHSI:
JINYHOCTHBIMU pe3yJIbTaTAMU U3YUECHUS TIpeaMeTa «XUMHUsS» SBJISIOTCS CIEAYIONINe YMEHHUS:

1. OCO3HAaBaTh EJUHCTBO U LEJIOCTHOCTh OKPYXAIOIEro MHpa, BO3MOKHOCTH €ro II03HABAEMOCTH H
O0OBSICHIMOCTH Ha OCHOBE JIOCTIKEHUN HAYKH;

2. MOCTENIEHHO BBICTPaUBaTh COOCTBEHHOE LIETIOCTHOE MHPOBO33PDEHHE:  OCO3HABAaTh MOTPEOHOCTh M
TOTOBHOCTB K CaMO00pa30BaHMIO, B TOM YHCJIE U B PAMKaX CaMOCTOSITENHLHOM JEesITENbHOCTH BHE IIIKOJIBL;

3. OLICHMBATh )KU3HEHHBIC CUTYAIMN C TOUKHU 3pEHNUS 0€3011acHOro 00pasa )KHU3HU U COXPAaHEHUS 37I0POBbS;
4. OIICHUBATh IKOJIOTMIECKUI PUCK B3aMMOOTHOIICHUN YeIOBEKa U TIPUPOJIBI.

5. (OpMHPOBATH IKOIOTHUECKOE MBIIUICHHE: YMEHNE OLIEHUBATh CBOIO JIEATEILHOCTD M IMOCTYIKH APYTHX

HIOI[@ﬁ C TOYKHU 3pCHUA COXPAHCHUSA 0pr>1<a}0mel71 CpCAbl - rapaHTa KN3HU U 6nar0nonyq1/m J'IIO):[Cﬁ Ha 3eMire.

JIn4YHOCTHBIE Pe3yJIbTAThl 0CBOCHHMS OCHOBHOI 00pa30BaTebHOI MPOrpaMMBbI:

Poccuiickas rpaxnaHckas HIEHTUYHOCTh (MIATPUOTU3M, YBaxkeHHe K OTedecTBy, K MPOLLIOMY M HACTOSILEMY
MHOTOHAIMOHAIBHOTO Hapoa Poccuu, 4yBCTBO OTBETCTBEHHOCTH M noiira nepen Ponunoil, uaentudukanus cedst
B Ka4C€CTBC I'paKJaHnHa POCCI/II/I, Cy6’beKTI/IBHaH 3HAYMMOCTb HUCIIOJIB30BAHUA PYCCKOI'O A3BIKA U A3BIKOB HApOI0B



Poccun, oco3HaHue 1 OLIyIeHne TUIHOCTHOM CONPUYACTHOCTH Cy1b0€ POCCUICKOro Hapoaa).

l'otoBHOCTE M CHIOCOOHOCTH OOYYAIOIINXCSA K CAMOPA3BUTHIO U CaMOOOpPa30BaHUIO HA OCHOBE MOTHBAINH K
00y4eHMI0O M TIO3HAaHHWIO; TOTOBHOCTb M CIOCOOHOCTH OCO3HAHHOMY BBIOODY M TIOCTPOCHHIO AaibHEHIIei
WHIMBUIyalTbHON TpaekTopuu o0pa3oBaHHs Ha 0a3e OPUEHTUPOBKH B Mupe npodeccHii U npodhecCHOHATHHBIX
NPEANOYTEHHH, C y4ETOM YCTOHYHMBBIX MMO3HABATELHBIX HHTEPECOB.

ChopMUpOBaHHOCTH IIEJIOCTHOTO MMPOBO33PEHUSI, COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKd ¥ OOLIECTBEHHOW NPAKTUKH, YYHUTBHIBAIOIIETO COIMAIBHOE, KyJIbTypHOE, S3BIKOBOE, JIyXOBHOE
MHOT000pa3ue COBPEMEHHOTO MHUPA.

Oco3HaHHOE, YB@XUTEIBHOE M JOOPOXKENaTeNbHOE OTHOLICHHE K JPYTOMY 4YEJIOBEKY, €ro MHEHHIO,
MUPOBO33PEHHIO, KYJIbTYpE, S3BIKY, Bepe, TPaKAAHCKOW MO3UIMU. ['0TOBHOCTh M CIIOCOOHOCTH BECTH JHAJIOT C
JPYTHMH JTFOJIbMU M JOCTHTaTh B HEM B3aMMOITIOHUMAaHHS.

CchopMUpOBaHHOCTh 1IEHHOCTH 370pOBOTO U 0€30MacHOro o0pasa >KU3HH, WHTEPUOPH3AIMS TPaBHI
VH]IMBHy&JIbHOTO U KOJUIEKTHBHOTO 0O€3011aCHOTO MOBEACHHS B YPE3BBIMAWHBIX CHUTYAIMSX, YTPOKAIONINX JKU3HH
Y 3I0POBBIO JIFO/ICH.

ChopMUpOBaHHOCTE OCHOB  DKOJIOTMYECKOM  KyJIBbTYpBI, COOTBETCTBYIOIEH COBPEMEHHOMY YPOBHIO
9KOJIOTUYECKOTO MBIIUICHUS, HATHMYHE OMNbITa JKOJOTHYCCKH OPUEHTHPOBAHHOW pE(ICKCHBHO-OLCHOYHON H
NPAaKTUIECKON JIESTENBHOCTH B )KM3HEHHBIX CHTYaIHsX.

MertanpenMeTHe pe3yJabTaThl.
MeranpeaMeTHele  pe3yJbTaThl, BKIIOYAIOT OCBOCHHBIE OOYYAIOIIUMMCS MEXKIPEIMETHbIE IOHATHIA U
YHHUBEpCalIbHbIC yueOHbIC IEHCTBUS (PETYIISITUBHBIC, TI03HABATEIILHBIE, KOMMYHHUKATHBHBIC).

Perynsatususie YY /]|

1. YmMeHHe caMOCTOSITEIIBEHO OIpPEIENITh e 00y4YeHus, CTaBUTh U (OPMYJIUPOBATH HOBBIC 33/1a4U B
yueOe ¥ IO3HABATENbHOM AEITEIbHOCTH, Pa3BUBATh MOTUBBI U MHTEPECH CBOEH 103HABATEIBHON JESTEIbHOCTH.
OO0yyaronmiics CMOXET:

® aHAJM3UPOBATH CYIIECTBYIOIIUE U ITITAHUPOBATH OyAyIine 00pa3oBaTeIbHBIE PE3YIbTATHI;

® HaeHTU(UIUPOBATH COOCTBEHHBIC MPOOJIEMBI M OTIPENEIIATH INIaBHYIO po0iieMy;

® BBIIBUraThb BEPCHUHM pelIeHHs] NpoOsieMbl, (HOPMYIHPOBaTh THUIOTE3bl, MPEABOCXMIIATH KOHEUYHBIH
pe3yibTar;

® CTaBUTH LIEJIb JEATEILHOCTH HA OCHOBE ONpPEAeTICHHON MPOOJIEMBI U CYIIECTBYIOIINX BO3MOKHOCTEH;

¢ (opmynupoBath yueOHbIE 331a4 KaK IIary JIOCTHXKEHUS IOCTABICHHON 1IEJHN JIESITeIbHOCTY;

o O6OCHOBBIBaTB HCJIICBBIC OPHUCHTHUPBI MW IIPUOPUTETLI CCbUIKAMMW Ha MOCHHOCTH, YKa3biBasd H
000CHOBBIBas! IOTHYECKYIO TIOCIIEA0BATEIBHOCTD ILIATOB.

2. YMeHHe CaMOCTOSITENbHO IUIAHUPOBATh MYTH JOCTWXKEHUS 1esiei, B TOM YHCIE albTepHATUBHBIC,
OCO3HaHHO BBIOWpaTh HamOosee 3(peKTHBHbIE CIOCOOBI pelIeHUA Y4YeOHBIX M II03HABATEIbHBIX 3aiad.
OO0yyYaronMiics CMOXKET:

® OIpeaensiTh HeoOXOIUMbIE JIEHCTBUE(s) B COOTBETCTBUU C y4eOHOW M TO3HABATEIbHOW 3ajaueil u
COCTaBJISITh AJITOPUTM UX BBIIIOJTHEHUS,;

e 00OCHOBBIBATh M OCYILIECTBISTH BhIOOP Hamboliee 3((PEKTHBHBIX CHOCOOOB PEHICHUS YYCOHBIX U
MO3HaBaTENbHBIX 337134,

® OIpEaensTh/HaX0AUTh, B TOM YHUCIE W3 NPEAJIOXKCHHBIX BAPUAHTOB, YCIOBHS JJISl BBIOJHEHHS
y4eOHO 1 MO3HABATENBLHOM 33/1a4H;

e BbHICTpPaUBaTh JKU3HEHHbIC IUIaHBI Ha KPaTKOCpOuHOe Oymayiuee (3asBisATh IIENEBbIE OPUEHTHPHI,
CTaBUTh QJCKBAaTHBICE WM 3aJa4d W NpeajaraTb JICHCTBUS, YKazbiBag M OOOCHOBBIBAs JIOTHUECKYIO
MOCJIE/IOBATENFHOCTD 1IaroB);

e BHIOMpATH U3 NPEUIOKEHHBIX BAPUAHTOB M CAMOCTOSITEIHO UCKATh CPEACTBA/PECYPCHI IS PEILICHUS
3aa41/AOCTHKECHUS LIENH;

® COCTaBIATH IUIAH PEIIeHNs MPpoOIeMbl (BBIIOIHEHNUS MPOEKTA, MPOBEICHHS HCCIIEIOBAHS);

e OmpenensiTh NOTEHUUAIbHBIE 3aTPYJHEHHUS NPHU pElIeHHMH Yy4eOHOW M IO3HABATENBHOM 3aJaud U
HAXOJUTh CPEACTBA TSl UX YCTPaHEHHUS;

® OIKUCHIBaTH CBOH OMBIT, OGOPMIISIS €ro UIs NMepeAadyn IPYyTUM JIIOASM B BHJIE TEXHOJIOTHH PEIICHHs
IIPAKTUYECKUX 3afad OIPE/IEIEHHOIO KJlacca;

® [TAHMUPOBATH M KOPPEKTHPOBATH CBOIO MHIMBHIYAJIbHYIO 00PA30BATEIBHYIO TPACKTOPHIO.

3. YMeHHe COOTHOCHUTbH CBOM JCHCTBUSI C IIAHUPYEMBIMH pPE3yJIbTaTaMH, OCYIIECTBISATH KOHTPOJIb
CBOEH JEATENbHOCTH B IIpOLiecce IOCTHXKEHUS pe3ysibTaTa, ONpEeNeiiaTh CHOCOoObl JeHCTBUM B paMKax
MPEUIOKEHHBIX YCIOBUM M TpeOOBAaHUH, KOPPEKTHPOBAaTh CBOM JACHCTBUS B COOTBETCTBHH C HM3MEHSIOIIEHCS
cutyanueit. OOy4Jaronmics CMOXKET:

e OIpelensiTh COBMECTHO C II€IaroroM U CBEPCTHUKAMHU KPUTEPUU IUIAHUPYEMBIX PE3YyJIbTaToOB U
KPUTEPHUHU OLICHKH CBOEH Y4eOHOH N1esITeIbHOCTH;



® CHCTEMaTHU3HPOBATh (B TOM YHCIIC BBHIOUPATh MPUOPUTETHBIE) KPUTEPHH TUTAHUPYEMBIX Pe3yIbTaToOB H
OIICHKHU CBOEH JIeSITebHOCTH;

e 0TOMparTh MHCTPYMEHTHI JJIS OLIGHUBAHUS CBOEH ACATENbHOCTH, OCYIECTBISATh CAMOKOHTPOJIb CBOEH
JIeATEILHOCTH B paMKax MPEeII0KEHHBIX yCIOBHI U TpeOOBaHUH;

® OICHMBATH CBOKD JEATENBHOCTb, APTyMEHTUPYS TPUYUHBI JTOCTW)KEHHS WIH  OTCYTCTBHUS
TUTAHUPYEMOTO PE3yJIbTaTa;

® HaXOJWTh JIOCTATOYHBIC CPEICTBA VISl BBIMIOJHECHUS YYCOHBIX NCHCTBUN B M3MEHSIOIICHCS CUTYyallun
W/WJIM IPU OTCYTCTBUH IUTAHUPYEMOTO PE3yJIbTaTa;

e palorast MO CBOEMy IUIaHy, BHOCUTb KOPPEKTHBBI B TEKYILIyIO IEATEIbHOCTh Ha OCHOBE aHAIW3a
MU3MEHEHNH CUTYalllH TS TIOTyYeHNs 3aINTaHIPOBAHHBIX XapaKTEPUCTUK MPOIYKTa/pe3yIbTaTa;

® YCTaHABIMBaTh CBS3b MEXKIY MOJYyYCHHBIMH XapaKTEPUCTHKAMU IPOIYKTa M XapaKTePHCTHKAMH
npoliecca JAesiTeIbHOCTH U TI0 3aBEPIICHUH JIESTENLHOCTH Tpe/jiaraTh M3MEHEHHE XapaKTepPUCTHK Mpolecca Juist
NOJTyYeHHUS YIIyIIICHHBIX XapaKTePUCTHK POIYKTa;

® CBEpATH CBOM JICHCTBHSA C LEIBIO U, IPH HEOOXOIMMOCTH, UCTIPABIISATH OIIMOKH CaMOCTOSTEIBHO.

4. VYMeHUE OLIEHMBATh MPABWIBLHOCTH BBHIIOJHEHUS! yUYeOHOU 3a1auyd, COOCTBEHHBIE BO3MOXKHOCTH €€
pemrenns. OOyJarONEiics CMOXKET:

® OmpenensiTh KpUTEPHUH NMPABUIBHOCTH (KOPPEKTHOCTH) BBINOJIHEHHS Y4eOHO 3a1a4H;

® aHATU3UPOBATH M 0OOCHOBBIBATH IPUMEHEHUE COOTBETCTBYIOIIETO HHCTPYMEHTAPHSI ISl BHITIOJTHEHHS
y4eOHOM 3a1a4u;

e CBOOOJHO TOJB30BATHCS BBHIPAOOTAHHBIMU KPUTEPHUSMH OLEHKH M CaMOOICHKH, MCXOAA W3 LENd U
UMEIOIINXCS CPEICTB, pa3Inyas pe3ysbTaT U CIIocOObI 1eHCTBHIA;

® OIICHUBATH IPOAYKT CBOCH JESATEILHOCTH MO 33AaHHBIM H/WIIM CAMOCTOSITENBHO ONpPEeNICHHBIM
KPHUTEPHSIM B COOTBETCTBHH C LEIBIO IS TEIBHOCTH;

e 00OCHOBBIBATH JOCTHKUMOCTH L€ BBHIOpaHHBIM CIIOCOOOM Ha OCHOBE OIICHKM CBOMX BHYTPEHHHUX
PECYPCOB U IOCTYIHBIX BHEIIHUX PECYPCOB;

¢ (pukcupoBaTh M AHATM3UPOBATH JUHAMUKY COOCTBEHHBIX 00pa30BATENIBHbBIX PE3YJIbTATOB.

5. BrnanmeHne ocHOBaMHM CaMOKOHTPOJIS, CAMOOLICHKH, TPUHATHS pEIICHHH W OCYIIECTBICHUS
OCO3HAHHOTO BEIOOpa B yueOHOH M TT03HaBaTebHOM. OOyUarommiics CMOXKET:

e HaOMIOIaTh M AaHAIU3UPOBAaTh COOCTBEHHYIO VYYEOHYIO U IIO3HABaTCIBHYHO JEATCIBHOCTH U
JIeATeNILHOCTD IPYTHX 00yYaromuXcsl B IPOLIECCe B3aHMOIPOBEPKH;

® COOTHOCHTH pealbHble W IUIAaHUPYEMBbIE pPEe3yabTaThl HWHIWBHAYaJIbHOW 0Opa3oBaTeNbHOM
JIeSITEIILHOCTH U JIeNIaTh BHIBOJIBI,

® [IPUHUMAThH PEIICHNUE B yUYSOHOI CUTYallMy U HECTH 32 HErO0 OTBETCTBEHHOCTH;

® CaMOCTOSTENBHO OTPENENATH IPHUMHBI CBOETO YCIeXa Wi HeycIexa U HaXOAUTh CIIOCOObI BEIXO/IA U3
CHUTYaIlM HEYyCIexXa;

® PETPOCIEKTHBHO OTPEAENATh, KAKUE JEHCTBHA MO PEIICHHUIO YYeOHOM 3aJady WM MapamMeTphbl ITHX
JIEHCTBUH MPUBENH K TOITY4YECHUIO HMEIOIIErocs MpoayKTa yueOHOH IesSTeIbHOCTH;

® JIEMOHCTPUPOBATh MPHUEMBI PETYJISAIUU MCHXO(PH3HOIOTUICCKUX/ IMOIMOHAIBHBIX COCTOSIHUH TS
JOCTIOKEHHS dPQekTa yCrmokoeHus: (YCTpaHeHUsT SMOIMOHAILHON HANpsHKEHHOCTH), d((deKTa BOCCTAHOBIICHHUSI
(ocmabnenuss mposiBIeHWE yTomieHus), 3¢ddexra axTHBHU3AUUM (MOBBIIECHHUS TCHUXO(QH3HOIOTHIECKON
PEaKTHBHOCTH).

ITo3naBaTeabuble YY /I

6. VYmenue ompenmenarth  TOHATHSA,  CO3[aBarh  OOOOIUIEHMS,  YCTaHABIMBATH  AHAIOTHUH,
KJIacCH(UIMPOBATh, CAMOCTOSTEILHO BBIOMPATh OCHOBAHMS M KPUTEPHUH Ul KIAcCHU(HKAINM, yCTaHABINBATh
MPUYMHHO-CIICACTBEHHbIE CBA3HM, CTPOHMTH JIOTMYECKOE PpACCY)XKICHHE, YMO3aKIIOUeHHE (HMHAYyKTHBHOE,
JIEAYKTUBHOE, TI0 aHAJIOTWH) U AeTaTh BEIBOJIBI. OOYyYarOIIHIACS CMOXKET:
noAOupaTk CI0Ba, COTIOTYMHEHHBIC KITIOYEBOMY CIIOBY, ONPEACISIONINE €r0 NPU3HAKN U CBOICTBA;
BBICTPAMBATh JIOTHYECKYIO LIEMOYKY, COCTOSIIYIO U3 KITFOUEBOT'0 CIIOBA M COMOAYMHEHHBIX €My CIIOB;
BBIZICTIATH OOIIMI MIPU3HAK BYX WJIM HECKOJIBKHX MPEAMETOB WU SBJICHUH U 00BIACHATH X CXOJCTBO;
OOBEAMHATH TPEIMEThl W SIBICHUS B TPYNIBl 10 ONpPEICTCHHBIM MpPU3HAKAM, CPaBHHUBATh,
KJIACCU(UIMPOBATH U 0000IIaTh ()aKThI U SBIICHUS;

® BBIJICIIATH SBICHHE U3 OOIIETO psijia IPYTHX SBICHHIA;

e omnpenensTh 00CTOATENHCTBA, KOTOPBIE MPEIIICCTBOBAIN BOSHHKHOBEHHIO CBSI3H MEKIY SIBJICHUSIMHU,
U3 25THUX 06CTOHTCJ'H)CTB BBIACIIATE OINPCACIIAIONINEC, CHOCO6HBIC 6I)ITI> HpPI‘-IHHOﬁ JaHHOI'O SABJICHHS, BBISABIATH
NPUYUHEI U CIIEICTBHSA SBJICHUH;

® CTPOHTH PACCY)XKJCHHE OT OOLIMX 3aKOHOMEPHOCTEH K YAaCTHBIM SIBJICHHSIM U OT YaCTHBIX SIBICHHUH K
00IIMM 3aKOHOMEPHOCTSIM;

® CTpPOUTH PACCYXJCHHE Ha OCHOBE CpPaBHEHHS MPEAMETOB M SIBICHUWM, BBIACISS NPU STOM 0OIme



MPHU3HAKHY;

® y3JIararh NOJIYYCHHYIO HH(GOPMAIIMIO, HHTEPIIPETUPYS €€ B KOHTCKCTE PelaeMoi 3a1a4u;

® CaMOCTOSITEIILHO YKa3bIBaTh HA WH(OPMAIHMIO, HYKIAMOIIYIOCS B IPOBEPKE, NpeyiaraTh ¥ NPUMEHITh
Croco0 MPOBEPKH JOCTOBEPHOCTH WHPOPMAITIH;

e BepOATM30BATh YMOIMOHATHHOE BIIEYATIICHNE, OKa3aHHOE HA HETO NCTOYHUKOM;

® OOBSCHATH SBICHUS, TPOIECCH, CBSA3M W OTHOIIEHWS, BBIABISIEMBIE B XO/I€ IO3HABATEIHHOU M
HCCIICIOBATEIILCKOM ACATEIBHOCTH (IIPUBOJIUTL OOBSICHEHHE ¢ H3MCHEHUEM (POPMBI MPEICTABICHUS; O0BICHSTD,
JETAM3UPYs UK 0000111ast; 00BSICHATH C 33/IaHHON TOYKHU 3pEHUS);

® BBISBJISATH M HA3bIBATh MPUYUHBI COOBITHS, SIBJICHUS, B TOM YUCIIE BO3MOXHBIE / HANOOJIee BEpOsTHEIC
MPUYUHBL, BO3MOXHBIC TIOCIEICTBUS 3aJaHHOW TPUYHMHEL, CaAMOCTOSITEIHPHO OCYIIECTBISISI TPUYUHHO-
CIICJICTBCHHBIN aHAIIN3;

e JenaTh BBIBOJ HA OCHOBE KPHUTHYECKOTO aHAJIM3a Pa3HBIX TOYEK 3PEHHs, MOJTBEP)KIATb BBIBOJ
cOoOCTBEHHOW apTyMEHTAIMeN MW CAaMOCTOSATEIIHHO TOTYICHHBIMH JTAHHBIMH.

7. YMeHue co3nmaBaTh, NMPUMEHATh M IMPEOOPA30BBIBATh 3HAKU M CHMBOJIBI, MOJICIM U CXEMBI JUIs
peleHns y4eOHBIX U MO3HABATENBHBIX 3a1ad. OO0yJarompiics CMOXKET:

e 0003Ha4YaThH CUMBOJIOM U 3HAKOM IPEIMET U/WITH SBICHUE,

® ONpENensATh JIOTUYECKHE CBS3M MEXAY TMpEAMETaMH W/WIN SIBICHUSMHU, O003HAYaTh JTaHHBIE
JIOTHYECKHE CBSI3HU C IIOMOIILBIO 3HAKOB B CXEME;

e cozaaBarh a0CTpaKTHBIN WK peallbHbIA 00pa3 mpeaMeTa W/ iiH sSBICHUS;

® CTPOUTH MOJIEJIL/CXEMY Ha OCHOBE YCIIOBHI 3a/1a4¥ U/WIIH CIIOCO0a €¢ PeIIeHuUs;

e Co37aBaTh BepOaIbHBIC, BEIICCTBCHHBIC U MH(OPMAIIHOHHBIC MOJICIIN C BBIJICIICHUEM CYIICCTBEHHBIX
XapaKTEePUCTUK 00BHEKTA JUTSI OTIPEIeNIeH s CrIoco0a PEIeHus 3a/1a91 B COOTBETCTBUM C CUTYaIUEH;

e TpeoOpa3oBBIBATH MOJETH C IENBI0 BBIIBICHUS OOIIMX 3aKOHOB, OMNPENENSIONNX JTaHHYIO
MPEIMETHYIO 00JIaCTh;

® TMEPCBOJUTH CIOXKHYIO II0 COCTaBy (MHOTOACIEKTHY0) UWH(POpMAIMIO #3 TrpauuecKkoro Wiu
(hopManr30BaHHOTO (CUMBOJILHOI'0) TPE/CTAaBICHHS B TEKCTOBOE, U HA00OPOT;

® CTPOUTH CXEMy, aITOPUTM JAEWCTBHA, HUCHPABIATh MM BOCCTaHABIMBaTh HEWU3BECTHHIN paHee
aITOPUTM Ha OCHOBE MMEIOIIETroCs 3HaHUA 00 00BEKTE, K KOTOPOMY IIPUMEHSIETCS AITOPUTM;

® CTPOUTH JIOKA3ATENbCTBO: MPSIMOE, KOCBEHHOE, OT IPOTHBHOTO;

® AHATM3UPOBATH/PeIICKCUPOBATEL OMBIT Pa3pabOTKU U pealTU3alii YIeOHOTO MPOEKTa, UCCIIE0BaAHHS
(TEOpPEeTUYECKOTO, AMIMPUIECKOT0) Ha OCHOBE MPEIOKEHHONH MpPOOJEMHON CHUTyalldH, MMOCTABICHHOW IEIH
W/WH 3aJTaHHBIX KPUTEPUEB OLIEHKU MPOAYKTa/pe3yIbTara.

8. CwpicnoBoe uteHne. OOyJaroOUUICs CMOXKET:

® HaXOJWThH B TEKCTE TpeOyeMyto HHGOPMAIIHIO (B COOTBETCTBUU C IIEISAMH CBOCH JISITSILHOCTH ),

® OpUCHTHPOBATHCS B COACPKAHUU TEKCTA, TIOHUMATh IEJIOCTHBIA CMBICI TEKCTa, CTPYKTYpUPOBATh
TEKCT;

® YCTaHABIMBAThH B3aMMOCBSI3b OMIMCAHHBIX B TEKCTE COOBITHIA, SIBIICHUIA, MPOIECCOB;

® PE3IOMUPOBATH TJIABHYIO UICIO TEKCTA;

® 1peoOpazoBbIBAaTh TEKCT, «IEPEBOM» €ro B JPYIyI0 MOAAIbHOCTh, WHTEPIPETUPOBATH TEKCT
(XyIOXKECTBEHHBI W HEXYJ0KECTBECHHBI — y4eOHBIN, HAYyYHO-TIOMYJISAPHBIA, HH(OPMAIMOHHEIN, TEKCT non-
fiction);

® KPUTHYCCKH OLICHUBAThH COJCPKAHUE U OPMY TEKCTa.

9. ®dopmupoBaHHE U PAa3BHTHE DSKOJOTHUCCKOTO MBIINUICHHS, YMEHHE MNPUMEHSATh €ro B
MMO3HABATEIILHOW, KOMMYHHUKAaTHBHOW, COLIMATBHON MPAKTHUKE U MPO(ECCHOHAIBHON opreHTauu. O0yJaronmmics
CMOJXKET:

® OIpE/ENsATh CBOC OTHOIICHUE K MPUPOIHON cpeie;

® AHAJM3MPOBATH BIUSHUE SKOJIOTHYECCKUX (DAaKTOPOB Ha Cpelny OOUTAHUS )KUBBIX OPTraHU3MOB;

® TIPOBOJMTH NMPHUYNHHBIA 1 BEPOSTHOCTHBIN aHAIN3 DKOJOTHYECKUX CUTYAIIHH;

® IIPOTHO3MPOBATh M3MEHCHUS CHTYAIlUH MPHU CMEHE JCUCTBHS OJHOTO (haKTOpa HA JCHCTBHE NPYTOro
(akropa;

® pPacOpoCTpaHSITh 3KOJIOTMYECKHE 3HAHUS W Yy4YacTBOBaThb B MPAKTUYECKUX JeNax MO 3allure
OKpYXarollel cpeibl;
® BBIpaKaTh CBOE OTHOIICHHUE K MPUPOJIC Yepe3 PUCYHKU, COUNHEHUS, MOJIEIH, TPOCKTHBIE PAOOTHI.
10. Pa3Butne MOTMBaIMU K OBIAJCHHUIO KyJIbTYpPOH aKTUBHOTO MCIONB30BAaHUS CIOBapeil W ApPYyrux
MTOVMCKOBBIX CHCTEM.
OOyuarouuncs: CMOXKeT:
e  ompeaensaTh HeOOXOUMbIE KITIOUYEBHIE IOMCKOBBIE CIIOBA U 3aIIPOCHL;
®  OCYUIECTBIIATH B3aMMO/ACHCTBUE C BIEKTPOHHBIMHU MIOMCKOBBIMU CUCTEMAaMH, CJIOBAPSIMU;



e (QopMUPOBaTH MHOKECTBEHHYIO BEIOOPKY M3 HOMCKOBBIX MCTOUHHKOB ISl OObEKTUBHU3ALNH PE3yIbTaTOB
TIOWCKA;
. COOTHOCHTH TIOJTyU€HHBIEC PE3yJIbTaThl MOUCKA CO CBOECH AEATENLHOCTHIO.

KommynnkaTuBHbie YY /[

11. YMeHre opraHi30BbIBaTh yUeOHOE COTPYAHUYECTBO U COBMECTHYIO ACATENFHOCTD C YUHTEIEM H
CBEpPCTHUKAMH; pabOTaTh MHIMBHIYAJIbHO U B TPYMIIE: HAXOAUTH OOIIee pemieHne 1 pa3penath KOH(GIMKTH Ha
OCHOBE COTJIaCOBAaHMA TMO3WIMHA M Y4YeTa WHTEpPecoB; (opMynHpoBaTh, apryMEHTHPOBAaTh W OTCTAHBATh CBOE
MHCHUEC

OO0yyarommics CMOXKET:

® ONpEACISTh BO3MOXKHBIE POJIM B COBMECTHOM J€SITEIbHOCTH;

® UrpaTh ONPEACIICHHYIO POJIb B COBMECTHOM IEATENbHOCTH;

® MPUHMMATh MO3WLMIO COOECeNHHKA, MOHMMAs MO3WLHUIO APYroro, pasiuyaTb B €r0 PEYH: MHEHHE (TOUKY
3peHMs1), JOKA3aTENBCTBO (apPTYMEHTHI), (JaKThI, THIIOTE3bl, AaKCHOMBI, TEOPHU;

® ONpEACTSITh CBOM JCWCTBUSI W JEWCTBUS TapTHepa, KOTOpPBbIE CIOCOOCTBOBAIM WM TMPEMSITCTBOBAIN
IPOAYKTUBHOM KOMMYHHUKALIH;

® CTPOUTH MO3UTUBHBIE OTHOILIEHUS B TIpoLiecce Y4eOHON 1 MO3HABATEIbHOM AEATENbHOCTH;

® KOPPEKTHO U apryMEHTHPOBAaHHO OTCTaWBaThb CBOIO TOYKY 3pPEHUs, B JAWCKYCCUHM YMETb BBIABHUIaTb
KOHTPapryMEeHThI, nepedpa3upoBaTh CBOIO MBICHH (BJIaJICHUE MEXaHM3MOM SKBHBAICHTHBIX 3aMCEH);

® KPUTHUYECKH OTHOCUTHCS K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM IIPHU3HABATH OLIMOOYHOCTh CBOETO MHEHHS
(ecr OHO TaKOBO) U KOPPEKTHPOBATH €T0;

e MpejyaraTh aJbTEpPHATHBHOE PEIICHNE B KOH(IMKTHON CUTYalNH;

® BBIJICNIATH OOLIYIO TOUKY 3PEHHS B JUCKYCCHH;

e JIOTOBapUBAThCsA O MPAaBWJIAX U BOMpPOCAxX sl OOCYKIECHHS B COOTBETCTBMU C IOCTAaBJICHHOM Iepes IPYIIoi
3aa4uei;

® OpraHM30BbIBATH y4eOHOE B3aMMOJACHCTBHE B Tpymnne (ompenensars oOlMe LeNlH, pacupeaessiTb poj,
JIOTOBapUBaThLCs JPYT C APYIOM U T. 1.);

® YCTPaHATh B paMKax JHaIOra pa3pbiBbl B KOMMYHHKAIUH, OOYCIIOBIEHHbIE HENOHMMAaHHEM/HETPHATHEM CO
CTOPOHBI coOeceTHUKa 3aa4u, HOPMBI HIIH COJIEpKaHUs Tajiora.

12. YMeHre 0Co3HaHHO UCTIONB30BaTh PEUYEBBIE CPENICTBA B COOTBETCTBHH C 337aueii KOMMYHHUKAIUN
JUISL BBIPQXXCHHSI CBOMX YYBCTB, MBICIIEH M MOTPEOHOCTEH IS TNITAHUPOBAHUS M PETYJISALMH CBOCH NIESTEbHOCTH;
BJaJIcHHE YCTHOHM U IMCbMEHHOW PEYbI0, MOHOJIOTMYECKON KOHTEKCTHOH peubto. O0y4atonmnicsi CMOXKET:

® OIpeaensiTh 3aJa4y KOMMYHHUKAIIMN U B COOTBETCTBUH C HEH OTOMPATh peueBbIe CPENICTRA;

e 0oTOMparh W WCHOJB30BATH PEUYEBBIE CPEACTBA B TNPOLIECCE KOMMYHHKAIMM C JAPYTHMH JIOJBMH
(amanor B mape, B MaJoil rpyImre u T. 1.);

® TIPE/CTAaBIATH B yCTHOW HIIM MUCHMEHHOHN )opMe pa3BepHYTHIN TIaH COOCTBEHHOH JIEATETHbHOCTH;

e coOmoaaTh HOPMBI IyONUYHON peuu, periaMeHT B MOHOJIOTe M AMCKYCCHHM B COOTBETCTBHUH C
KOMMYHUKAaTUBHOW 3a1a4yei;

® BBICKa3bIBaTh M OOOCHOBBIBATH MHEHME (CYXACHHE) M 3alpalinBaTh MHEHHE MapTHEpa B paMKax
Jjasora;

® [IPUHUMATh PEIICHNE B XOJIE JUAIOTA U COTJIACOBBIBATh €TI0 C COOCCEHUKOM;

® CO3aaBaTb IMUCBMCHHBIC «KIIMIIMPOBAHHBIC» W OPUIMHAJIIBHBIE TEKCTbI C HCIOJB30BAHUEM
HEOOXOIMMBIX PEUEBBIX CPEJICTB;

® JCIIONIB30BaTh BepOaJIbHBIE CpPENCTBAa (CPEACTBA JIOTMYECKOM CBA3M) Uil BBIACICHHS CMBICIOBBIX
OJIOKOB CBOET'0 BBICTYIIJICHUS;

® HCIIOJIB30BaThb HCBCp6a.]'IbeIe CpeacTBa WM HAIIAOHBLIC MaTCpUalIbl, HOI[FOTOB.]'ICHHLIC/OTO6paHHBI€
0[] PYKOBOJICTBOM yUYHUTEJS;

e JieaTh OLUEHOYHBINH BBIBOJ O JOCTHKEHUH LIEIH KOMMYHHUKALMH HEMOCPEACTBEHHO MIOCIIE 3aBEPILEHUS
KOMMYHHKATUBHOTO KOHTaKTa U 000CHOBBIBATH €r0.

13.®opMupoBaHre M pa3BUTHEC KOMIICTCHTHOCTH B OOJAcTH HCHOJNB30BaHUS HWH(QOPMAIIHOHHO-
KOMMYHHKaIMOHHBIX TexHoJoru# (nanee — MKT). OOyuaromuiics cMOXKeT:

e [IcJICHANPABICHHO MCKAaTh U UCIOJIb30BaTh HHOOPMALMOHHBIE PECyPChl, HEOOXOAUMBIE VIS PEIICHHS
y4eOHBIX M IPAKTHYCCKUX 3a]1a4 ¢ oMolkto cpencte MKT;

o BBI6I/IpaTB, CTPOUTH U HCIIOJb30BaTh aJICKBATHYIO I/IH(I)OpMaHI/IOHHYIO MOACIb A MIEpeaadr CBOUX
MBICJIEH CPEICTBAMU €CTECTBEHHBIX U (JOPMAIIBHBIX A3BIKOB B COOTBETCTBUH C YCIOBUSIMH KOMMYHHKALIUH;

e BBHIICHATH HMHGOPMALMOHHBIA acCHeKT 3amayd, OIEpUpOBaTh JaHHBIMH, HCIIOIB30BATH MOJENb
pelleHns 3a1a4uy;

® HCIIOJIb30BAaTh KOMIILIOTCPHBIC TEXHOJIOTUN (BKJ'I}O‘IaSI BBI60p AACKBATHLIX 3a1a4€ MHCTPYMCHTAJIbHBIX
IPOrPaMMHO-AINIAPATHBIX CPEICTB M CEPBUCOB) ISl pelIeHHs HH(MOPMALMOHHBIX M KOMMYHHKALMOHHBIX



y4eOHBIX 3a/1a4, B TOM YHCIIC: BBIMHCICHHE, HAMMCAaHWE MHCEM, COUMHEHWH, JOKIaIoB, pedepaToB, co3aaHHe
Npe3eHTaui u 1p.;

® HCHOJIB30BATh HH(POPMALUIO C YIETOM ITUYECKHX U TPABOBBIX HOPM;

e co3gaBaTb HMH(OPMAMOHHBIE PECYpChl PA3HOIO THIA M JUI1 Pa3HbIX ayAUTOPHUM, COOIIONATh
WHPOPMAILIMOHHYIO TUTHEHY U MIPaBUiia MHPOPMAIIMOHHOM O€30MacCHOCTH.

Ilnanupyemblie mpeaMeTHBIE Pe3yJIbLTATHI U3YyUYEeHHS MPeIMeTa.

BbInmycKHHK HAYYHTCSI:

*OIMCHIBATH CBOMCTBA TBEP/IBIX, KUJKHX, Ta3000pa3HbIX BEIIECTB, BEIICISA UX CYIIIECTBEHHBIC IIPU3HAKH,

* XapaKTepU30BaTh BEIIECTBA 0 COCTaBY, CTPOCHHIO M CBOWCTBAM, YCTaHABIMBATh IPUYMHHO-CIICACTBCHHBIC
CBSI3M MEX/Ty TaHHBIMU XapaKTEPUCTHUKAMH BEIIECTBA;

* PacCKphIBaTh CMBIC] OCHOBHBIX XUMUYECCKUX MOHITHH «aTOM», «MOJICKYJIa», «XUMUYCCKUN FJIEMEHT», «IIPOCTOC
BEIIIECTBO», «CII0KHOE BEIIECTBOY, «BAJICHTHOCTHY, HCIIONB3YS 3HAKOBYIO CHCTEMY XVMHU;

* 300pakaTh COCTAB IMPOCTEHMIINX BEIICCTB C TOMOIINBI0 XUMHUYECKHX (DOPMYJ M CYINIHOCTh XUMHUYECKHX
PEaKLMii C MOMOIIBIO XUMUYECKUX YPaBHEHUI;

* BBIYMCIISATE OTHOCHTENIFHYIO MOJIEKYJIAPHYIO M MOJSIPHYIO MacChl BEIIECTB, & TaKKE MAacCOBYIO JOJIO
XUMHYECKOTO 3JIEMEHTA B COSAMHEHUSAX TSI OIIEHKH MX MPAKTHYEeCKON 3HAUNMOCTH;

* CPAaBHUBATh 110 COCTaBY OKCHIIBI, OCHOBaHUS, KHUCIIOTHI, COJIH;

® K.]'IaCCI/I(bI/IHI/IpOBaTL OKCHJbI 1 OCHOBAHUA 110 CBOﬁCTBaM, KHCJIOTEI X COJIU IO COCTAaBY,

* OIMMCHIBATH COCTaB, CBOWCTBA WM 3HAUCHWE (B MPHUPOAE M MPAKTUICCKOW JEATEIHHOCTH YEIOBEKa) MPOCTHIX
BEIIECTB — KUCIIOPO/ia U BOJOPO/IA;

* 1aBaTh CPAaBHUTEIHHYIO XapaKTEPUCTUKY XUMHUYECKHX DIIEMEHTOB W BXKHEUIIMX COEIWHEHUH €CTECTBEHHBIX
CEMEHCTB IIEIIOYHBIX METAIVIOB U TAJIOTCHOB;

* MOJTL30BATHCS Ta00PATOPHBIM 000PYTOBAHUEM U XUMHUYECKOHN MOCYI0M;

* TIPOBOJIUTH HECJIOKHBIC XUMUYECKHUE ONBITHI M HAOJIOJICHHS 32 U3MCHEHUSMHU CBOMCTB BEIIECTB B MPOIECCE MX
MIPEeBpaIeHNH; COONIOIaTh MTPaBUIIa TEXHUKHA 0€30MIaCHOCTH ITPH TIPOBEICHUN HAOIIOJICHUH U OTIBITOB;

* pa3IMYaTh AKCICPUMEHTAILHO KHUCIOTHI U WIEIOYH, TMOJIB3YSACh WHAMKATOPAMU; OCO3HABATH HEOOXOAUMOCTh
coOJII0IeHNs Mep 0E€30ITaCHOCTH IIPY OOPAIICHUH C KUCIOTAMHU H LISIIOYaMHU.

KJIACCU(UIMPOBATh XUMHUUYECKHE DIIEMEHTHl Ha METAJUIbl, HEMETaJUIbl, SJIEMEHTBHI, OKCHABI U THIPOKCHUIBI
KOTOPBIX aM(bOTCpHLI, U MHCPTHBLIC 3JICMCHTLI (1"331)1) IJId OCO3HAHHA Ba’XXHOCTH YIIOPAAOYCHHOCTH HAYYHBIX
3HAHU;

* pacKphBIBaTh CMBICI Nieproauieckoro 3akona JI. M. Menneneena;

* ONMCHIBAThL M XapaKTEePH30BaTh TAOJIHYHYIO (POPMY MEPUOTMUECKON CHCTEMBI XUMHIECKUX SIIEMEHTOB;

* XapaKTepU30BaTh COCTAB aTOMHBIX SIIEP U PACHPEACICHNE YHCIa JIEKTPOHOB 110 IEKTPOHHBIM CIIOSIM aTOMOB
XUMHUYECKHX JIEMEHTOB MAJIBIX IEPHOOB MEPHOANIECKON CUCTEMBI, a TAKKE KT W KaTbIIHS,

* pa3nMYaTh BUIBI XUMHYECKOH CBS3U: HOHHYI), KOBAJICHTHYIO IMOJSPHYIO, KOBAICHTHYIO HEMOJSIPHYIO U
METAILTHYECKY10;

* N300paXKaTh PIEKTPOHHO-UOHHBIC (DOPMYITBI BEIIECTB, 00Pa30BaHHBIX XUMUIECKIMH CBS3SIMH Pa3HOTO BUJA,

* BBIABJISITH 3aBUCHMOCTH CBOMCTB BEIIECTB OT CTPOCHHUS UX KPUCTAIUITMUECKUX PEIIETOK: MOHHBIX, aTOMHBIX,
MOJIEKYIISIPHBIX, METALTHYECKIX;

¢ XapakTepru3oBaTtb XHUMHUYCCKHUEC OJOJICMCHTbBI MW KX COCAUMHCHHUA Ha OCHOBC IIOJIOKCHUA JJICMCHTOB B
NEPUOJNYECKON CHCTEME U 0COOEHHOCTEN CTPOCHHUS NX aTOMOB;

* OIMCBHIBATh OCHOBHBIC 3Tanbl OTKpbITHSA [I. 1. MeHmeneeBbIM MEPUOIUIECCKOTO 3aKOHA W TEPHOANYCCKON
CUCTEMBI XUMHUECKHUX 3JIEMEHTOB, )KU3Hb U MHOTOOOPa3HYI0 HAYYHYIO JACATENEHOCTh YUEHOTO;

* XapaKTepu30BaTh HAYYHOE W MHPOBO33PEHYECKOE 3HAUCHHE TIEPHOANYECKOr0 3aKOHA W IEPUOTUYECKON
CHCTEeMBI XUMUYeCKUX d1eMeHToB [l. 1. MeHnneneena;

* 0CO3HABaTh HAYYHBIC OTKPBITUS KAaK PE3yJIbTaT JUIMTCIBHBIX HAONIOJCHUN, ONBITOB, HAYYHOW ITOJIEMUKH,
MPEOJ0JICHUS TPYIHOCTEN U COMHEHHM.

OOBSACHATH CyTh XUMHUUECKHX MTPOIIECCOB U MX MPHUHIIMIHATEHOE OTIHYNE OT (PU3NIECKUX;

* Ha3bIBAaTh PU3HAKH U YCIOBUS MPOTEKAHUSI XUMHUECKUX PEaKIIHIA;

* YCTaHABIMBATh MPHUHAUIKHOCTh XMMHUYECKOW PEAKIUM K ONPEAeNEHHOMY THIy IO OJHOMY U3
KJIACCU(DMKAIMOHHBIX IMPU3HAKOB: 1) IO YKCIIy M COCTaBY MCXOJHBIX BEIIECTB M MPOIYKTOB PEaKIMK (PCaKIHu
COCIMHEHUsSI, PA3NIOKEHUs, 3aMEIeHrs] U OOMeHa); 2) 10 BBIACICHUIO WIM TOTJIOMEHUIO TEIUIOTHl (peaKiuu
9K30TCPMHUUYECKUE W DHAOTSPMUYECKHUE); 3) 0 HM3MCHCHHUIO CTCIICHEH OKHUCICHHUS XMMHYCCKUX 3JICMCHTOB
(peakiMu OKHCIHUTEIbHO-BOCCTAHOBUTENIBHBIC); 4)II0 00paTUMOCTH Ipoliecca (peakiuu oOpaTHUMbIE H
HEoOpaTUMBIE);

* Ha3bIBaTh (haKTOPHI, BIUSIONINE HA CKOPOCTh XMMUIECKUX PEAKITHIA;

* Ha3bIBaTh ()AaKTOPHI, BIHUSIONIME HA CMEIICHNE XUMHUIECKOTO PAaBHOBECHS,

* COCTaBIIATh YPABHEHUS AJIEKTPOJMTUUECKON JUCCOIUAIIMM KUCIOT, IIEJIOYEH, COJIeH; MOITHBIE U COKPAIIEHHBIE
WMOHHBIE YPABHEHHUS peaKknii 0OMeHa; ypaBHEHUS! OKHCITUTETbHO-BOCCTAHOBUTEIHHBIX PEAKITHIA;



* MPOTHO3UPOBATH MPOAYKTHl XMMHUYECKUX PEakluil mo (GopmynaM/Ha3BaHUAM UCXOJHBIX BEIECTB; ONPEACIATh
WCXOJIHBIE BEIecTBa 10 (popMyiaM/Ha3BaHUSIM MPOYKTOB PEaKIINY;

* COCTAaBJIITh YPaBHEHUS PEaKIMid, COOTBETCTBYIOIIMX IIOCIICAOBATCIBHOCTH («IIETIOYKE») MpEeBpaIieHui
HEOPTaHWYECKUX BEIMIECTB PATUIHBIX KIIACCOB;

* BBISBIISATH B IPOIIECCE IKCIIEPUMEHTA IPU3HAKH, CBUICTEIIBCTBYIOIINE O MPOTEKaHUM XUMHUYECKOHN peaKIum;

* IPUTOTOBJISATH PACTBOPHI C ONPEIENEHHON MAaCCOBOU JI0JIEH PACTBOPEHHOTO BEIIECTBA;

* OIIPEJICNISATH XapaKTeP CPEe/Ibl BOJHBIX PACTBOPOB KHCIIOT U IIEIOYECH 10 M3MEHEHHIO OKPACKU UHIUKATOPOR;

* IPOBOJUTHh KAaue€CTBEHHBIE PEAKIIMH, MOJITBEPKIAIOIINE HAIWYHE B BOJHBIX PAaCTBOpPAX BEIIECTB OTACIBHBIX
KaTHOHOB U aHWOHOB.

OTIPEJICIIATh MPUHAUICKHOCTh HEOPTAHUYCCKUX BEIISCTB K OJHOMY M3 W3YYCHHBIX KIIACCOB/TPYIIT: META/UIBI U
HEMETaJUTBI, OKCUIbI, OCHOBAaHUS, KUCIIOTHI, COJIH;

* COCTaBJIATH (hOPMYJIbI BEIICCTB 110 UX HA3BAHHSIM;

* OTIPEJIENSITh BAIEHTHOCTD M CTETIEHh OKHCICHHS DIIEMEHTOB B BEIIECTBAX;

* COCTaBJISITh (POPMYJIBI HEOPTAHUYECKUX COCAMHEHUN 10 BAJIEHTHOCTSIM M CTETICHSAM OKUCJICHHS 3JIEMEHTOB, a
TaKXe 3apsiiaM HOHOB, YKa3aHHBIM B Ta0JUIIC PACTBOPHMOCTH KHCIIOT, OCHOBAHUH U COJICH;

* O0BSICHATH 3aKOHOMEPHOCTH MU3MEHEHHS (PU3MYECKUX M XMMHUYECKUX CBOWCTB MPOCTHIX BEMIECTB (METAUIOB U
HEMETAUIOB) M UX BBICIIMX OKCHJIOB, 00Pa30BaHHbBIX AJIEMEHTAMH BTOPOTO M TPETHETO TEPHOJIOB;

* Ha3pIBaTh OOIIMEC XHMUYECCKHE CBOWMCTBA, XapakTEpHBIC I TPYII OKCHJIIOB: KHCIOTHBIX, OCHOBHBIX,
aM(OTEPHBIX;

* Ha3bIBaTh OOIHME XUMHUYECKHE CBOWMCTBA, XapaKTEpPHBIC IS KaKIOTO M3 KIACCOB HEOPTaHWYECKUX BEIIECTB:
KHUCJIOT, OCHOBaHHM, COJICH;

* IPUBOJIUTH MIPUMEPHI PEAKIINH, TIOTBEPKAAIONINX XUMUIECKIE CBOMCTBA HEOPTaHMYECKUX BEIIECTB: OKCHUIOB,
KHUCJIOT, OCHOBaHHUU U COJICH;

* OTMIPEJIENIATh BEIIECTBO-OKHCINTENh M BEHIECTBO-BOCCTAHOBHUTEIh B OKHCIUTEIHLHO-BOCCTAHOBUTEIHHBIX
peaknusx;

* COCTaBJISITh OKHCIIMTEIbHO-BOCCTAHOBUTENBHBIN Oananc (sl M3yYeHHBIX PEAKIUiA) 10 TPEIIOKECHHBIM CXeMaM
pEaKLni;

* MPOBOJIUTH  J1Ta0OpATOpHBIC OMBITHL, MOJTBEPKIAIOIINE XWUMHYECKHE CBOWCTBA OCHOBHBIX  KJIACCOB
HEOPTaHUYECKUX BEIECTB;

* TIPOBOJUTH J1a0OpPAaTOPHBIC OIBITHI IO TOJAYYEHHIO M COOMPAHHUIO Ta3000pa3HBIX BELISCTB: BOJOPOJA,
KHCIIOPO/Ia, YTIIEKUCIIOTO ra3a, aMMHaKa; COCTABIISATh YPaBHEHHUS COOTBETCTBYIOIINX PEAKITHH.

BbINyCKHHK MOJYYMT BO3MOKHOCTh HAYYMTHCS:

* 0CO3HABaTh HEOOXOAMMOCTH COOJIOEHHUS IPABHII SKOJIOTHUECKH O€30I1aCHOTO MOBEICHUS B OKPYIKaroIIei
MIPUPOJHON Cpelie;

TPaMOTHO OOpaIaThCs C BEIIECTBAMU B TIOBCEAHECBHOM KU3HU;

* IOHUMaTh CMBIC]I W HEOOXOAMMOCTb COOJIIOACHUS IPEANMCAHUM, MpeIaracMblX B HHCTPYKIHAX IIO
HCITOJIB30BaHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMHUH H JIp.;

® UCITI0JIb30BaTh HpI/IO6peTéHHI)Ie KIITHOUCBBIC KOMIICTCHTHOCTHU HpI/I BBITIOJTHEHHUU HCCIICA0BATCIIbCKUX lTpOﬁKTOB
10 U3YYCHHUIO CBOMCTB, CIIOCOOOB MOJYyYCHHS U PAaCIO3HABAHUS BEIICCTB;

o paSBI/IBaTB KOMMYHI/IKaTI/IBHyIO KOMIICTCHTHOCTD, I/ICHOHLSYSI cpez[cnsa yCTHOI71 nu HI/ICI;MGHHOﬁ KOMMYHI/IKH,III/II/I
mpu paboTe ¢ TeKcTaMM ydeOHHMKA M IOMOJHHMTEIBHOH JIMTEPaTypoH, CHOPaBOYHBIMH TaOJHIAMHM, IPOSBIITH
TOTOBHOCTB K YBXKECHUIO MHON TOYKH 3PEHUS MPU O0CYXICHUHU PE3yJIbTaTOB BBITIOJTHEHHOM paOOTHI;

* 00BEKTHBHO OIICHMBATh HMH(OPMALMIO O BEIIECTBAX M XMMHYCCKUX IIPOIECCaX, KPUTUYECKH OTHOCHUTBCS K
TICEBIOHAYYHOH HH(OpPMAIIUU, HETOOPOCOBECTHOM PEKIaMe, Kacarolleics UCIIOIb30BaHMs PA3IUYHBIX BEIIECTB.
0CO3HABaTh 3HAYEHUE TEOPETUUECCKUX 3HAHUM JIST IPAKTHUECKON ACSITEIHHOCTH YETIOBEKA;

* OITMCHIBATH N3yYEHHBIE OOBEKTHI KaK CUCTEMBI, TPUMEHSIS JIOTHKY CUCTEMHOTO aHAIIN3a,

* IPUMEHSTh 3HAHUS O 3aKOHOMEPHOCTAX MEPHOANYCCKON CHCTEMbl XUMHYECKUX JJIEMEHTOB JUISI OOBSICHCHUS U
MPEJIBUICHUS] CBOMCTB KOHKPETHBIX BEIIECTB;

* pa3BUBaTh MHPOPMAIIMOHHYIO KOMIIETEHTHOCTh MOCPEICTBOM YTIIYOJeHHsl 3HAHWH 00 MCTOPUM CTaHOBIICHUS
XUMHAYECKON HAyKH, €€ OCHOBHBIX MOHSTUH, MNEPUOAMYECKOrO 3aKOHA KAK OJHOTO M3 BaKHEUIIMX 3aKOHOB
HpI/IpO,Z[I)I, a TaK>XeE O COBpeMCHHI)IX JOCTHXKCHUAX HayKI/I N TCXHUKU.

COCTaBJIATH MOJICKYJISIPHBIC M TIOTHBIC HOHHBIC YPABHEHHUS 110 COKPAMEHHBIM HOHHBIM YPaBHEHUSIM;

* IPUBOJIUTH MIPUMEPHI PEAKLIUMN, TOATBEPKIAIOIIUX CYLICCTBOBAHUE B3aUMOCBSI3H MEX/y OCHOBHBIMHU KJIaCCaMU
HEOPTaHUIECKUX BEICCTR;

* OPraHu30BbIBaTh, MPOBOJIUTh YUCHHUUECCKHUE MPOSKTHI MO MCCIEAOBAHUIO CBOMCTB BEIIECTB, UMCIOIIUX Ba)KHOE
MpaKTHYECKOE 3HAYEHHE.

Coaep:xaHue mporpaMMsl (43 NpUMeEPHOii 00pa3oBaTeIbHON NPOrPaMMBbI).



IlepBoHayabHBIE XUMHYECKHE TIOHATUS

[Ipenmer xumun. Tera u eewecmsa. OcHoOGHbIE MemOObl NO3ZHAHUA: HADIIOOeHUe, umMepeHue,
akcnepumenm. OU3NUECKHe U XUMUUYECKHE SBIeHUs. YncTele BemecTBa 1 cMecH. CrnocoObl pa3aeneHust cMece.
AtoM. Monekyna. XUMHUUECKUI SI€MEHT. 3HAKM XUMHUYECKUX 3IeMEHTOB. IIpocThie M CIOXKHBIC BEILIECTBA.
BanentHocTs. 3axon nocmosmcmea cocmaéa eewecmea. Xummueckue Qopmynbsl. Maaekcel. OTHOcHTEnbHAS
aTOMHasg U MOJIEKYJIsIpHas Macchl. MaccoBas JOJisI XUMHUYECKOIO JIEMEHTAa B COEAMHEHUM. 3aKOH COXpPaHEHHS
Macchl BelecTB. Xumuueckue ypaBHeHus. KoadduimeHTsl. YcnoBus M NpHU3HAKM NPOTEKAHHS XHMHYECKUX
peakuuii. Monp — eqMHMLIA KOJIMYECTBA BenlecTBa. MomspHas macca.

Kucaopoa. Bogopona

Kucnopon — xummueckuii snemeHT u mpoctoe BemecTBo. O3on. Cocmas 6030yxa. Dusndeckue u
XUMHAYECKUEe CBOMcTBa Kuciopoaa. [lomydeHne u mpuMeHeHue Kucioponaa. Tennogoi sgghexm xumuyeckux
peaxyuil. Tlonamue 06 >K30- u 3HOOMepMU4ecKux peakyusx. Bomopon — XUMHUYECKHH SJIEMEHT M TIPOCTOe
BemiecTBo. Pusnueckue U XUMHUYECKHE CBOMCTBa Bojopoaa. Ilomydenue Bomopona B iaboparopuu. [lonyuenue
6000pooa 8 npomvuunenHocmu. Ilpumenenue 60dopoda. 3akoH Aporampo. MospHBIi 00bEM Tra3oB.
KauecTBeHHbIC peakiiy Ha ra3000pa3Hbie BellecTBa (KUCIOpOA, Boaopona). OObeMHbIC OTHOLICHHS Ta30B MPU
XUMHYECKUX PEaKLMSIX.

Bopa. PacTBopsI

Booa 6 npupooe. Kpyzosopom 600bi 6 npupode. Pusuueckue u xumuueckue ceoicmsea 600bl. PacTBOPHL
Pacmeopumocms sewyecms 6 6ode. KoHuentpauusi pactBopoB. MaccoBast 10711 pacTBOPEHHOI'O BEIECTBA B
pacTBope.

OcHOBHBIE KJIACCHI HCOPTAHMYECKUX COEMHEeHHIT

Oxcunel. Knaccudukarnus. Homenkmarypa. @usuueckue ceoticmea oxcuoos. XUMHYSCKHE CBOWCTBA
okcunoB. [lonyuenue u npumenenue okcuoos. OcHoBanus. Knaccnpukanms. Homenkmarypa. Qusuueckue
ceoticmea ocnosanuti. Ilonyuenue ocnosanuti. XUMUYECKHE CBONCTBA OCHOBaHUU. Peakuus HeWTpamu3anuu.
Kucnorsl. Knaccudukanusa. Homenknarypa. Qusuueckue ceolicmsea kuciom. Ilonyuenue u npumeHnenue KUciom.
Xummuyeckue cBOWCTBa KHUCIOT. MHankatopsl. Vi3MeHeHne OKkpacku MHOUKATOPOB B pasfnuuHbIX cpenax. Comm.
Knaccudpuxanns. Homenknatypa. @usuueckue ceoicmea coneil. Ilonyuenue u npumenenue conei. XUMUYECKUE
cBoiicTBa cojeil. ['eHeTHyeckas CBsI3b MEXIY KilaccaMHd HEOPTaHHMUYECKHX COCTUHEHHH. [Ipobnema Oe3onachozo
UCNONb308ANUS BEUWECE U XUMUYECKUX PeaKyull 8 N08ceoHeHol dcusnu. Tokcuunbvle, coproyue U 83pbl8OONACHbIE
sewecmea. bvimosas xumuueckas epamomHocme.

Crtpoenue atoma. [lepuognyeckmii 3aK0H U NepuoANYecKasi cMcTeMa XUMHYecKkux djaemenToB [.U.
MenpneseeBa

CrpoeHue aroma: sApo, 3HepreThdeckuid ypoBeHb. Cocmag s0pa amoma: NPOMOHbl, HeUmpOHbl.
H3zomonwt. Ilepuonnueckuii 3akoH [[.M. Menneneesa. llepuonnueckas cucrema XxumMudeckux snemeHToB J[.M.
MenpeneeBa. @u3nyecKuii CMbICT aTOMHOTO (MOPSIIKOBOT0) HOMEpa XUMUYECKOTO JIEMEHTa, HOMepa TPYIIbl U
neprosa mnepuoanyeckoil cucremsl. CTpoeHME SHEPreTHYeCKMX ypoBHeH aToMoB nepBbiX 20 XMMHUYECKHX
3NIeMEHTOB mepuonnueckoil cuctembl [[.M. MenneneeBa. 3aKOHOMEPHOCTH W3MEHEHHsI CBOICTB aTOMOB
XMMHMYECKHX AJIEMEHTOB M UX COEJMHEHUI Ha OCHOBE MOJIOKEHUS B nepuoanyueckoit cucreme [[.M. MenneneeBa u
crpoenus aroma. 3uaueHue [lepuonnueckoro 3akona JI.M1. Menneneena.

CTpoeHue BemecTB. XUMHYECKasl CBI3b

DnekmpoompuyamenbHocms — amomo8  Xumuueckux dnemenmos. KOBaleHTHas XUMHYECKasl CBSI3b!
HenoJsipHas U noysipHasd. [lowsamue o 6000pOOHOU C6A3U U ee GIUAHUU HA u3UYecKue Ce0lcmed eewjecms Ha
npumepe 600vl. VoHHast cBsi3b. MeTamuueckass CBI3b. [unvl KPUCMALIUYECKUX DPEeuemox (amomHas,
MONEKVISAPHAS,  UOHHAS, ~ MEMALIu4yecKas). 3aeucumocmov — Qusuueckux —CeoUcms —ewecme om — mund
KPUCMATIUYECKOU PeUemKu.

XuMH4YecKue peakuun

THonamue o ckopocmu xumuueckou peaxyuu. Paxmopwl, GuUAIOWUE HA CKOPOCTb XUMUYECKOU DeaKyuu.
Honsamue o kamanuzamope. Knaccudukanyss XuMHUYECKHX PEAKLUI MO Pa3IUYHbIM NPU3HAKaM: YUCIY M COCTaBy
HCXOJHBIX W TIOJMYYCHHBIX BCIICCTB, HW3MCHCHUIO CTeleHe OKHCICHHUS aTOMOB XHMHMYECKHUX OJICMCHTOB;,
MOTJIOILEHHUIO WM BBIACICHUIO YHEPTUHU. DIIEKTPOIUTHYIECKAs AUCCOLMALMS. OIEKTPOIUTHI M HEIIEKTPOIUTHI.
Nonwl. Katvonsl u aHuoHbl. Peakinmu wOHHOrO oOMeHa. YCIIOBHS MPOTEKAHUS pPEaKIuii HMOHHOrO oOMEHa.
OJNEeKTPOIUTUYECKAsT JUCCOLMANNs KHUCIOT, Inenoudeil m cojeid. CreneHp okucieHusa. OnpeneseHue CTENeHH
OKHCJIEHUS aTOMOB XHMMHYECKHX JJIEMEHTOB B coenuHeHUsX. Okxucnurens. BoccranoButens. CymHoOCTb
OKHCIIUTEIBbHO-BOCCTAHOBUTENBHBIX PEaKLUH.

Hemetanasl IV — VII rpynn u ux coenunenust

[MonoxeHne HEMETAIOB B MEPUOMUYECKON cucTeMe xummdeckux snementos JI.M. Menneneea. O0mme
cBOWCTBa HeMmeTaoB. lamoreHsl: ¢u3ndeckue u XuUMUdeckue cBoicTBa. CoeIWHEHHS TaJOreHOB:
XJIOPOBOJIOPOJ, XJIOPOBOJOPOHAs KucioTa 1 ee coiu. Cepa: dpusnueckue u xuMuueckue cBoiicra. CoeuHeHHs
Cephl: CepoOBOAOPOL, CYIb(hUABIL, OKCUbl cepbl. CepHass, cepHUCmAs U cepo8o0OPOOHAs KUCIOMbL N UX COJIU. A30T:



¢usrueckre U xuMuieckue cpoiictBa. Ammmuak. Comm ammonwms. OKcupl a3oTa. A30THas KUCJIOTa M €€ COJH.
dochop: pusuueckue u xumudeckue cpoiicta. CoemmHenust pochopa: oxcua docdhopa (V), oprodochopras
KHCJIOTa U ee CcOoNu. Yriiepol: (u3ndeckrne U XUMUYECKUE CBOUCTBA. Amiomponus yaiepooa: aimas, zpagum,
kapoun, ¢yuiepenvt. CoenuHenus: yriepona: okcuabl yrnepona (II) u (IV), yronbHas KHMCIOTa W €€ COJNH.
Kpemnuii u e2o coedunenus.

MeTanabl 1 UX cOeTMHEHUS

THonooicenue memannos 6 nepuooudeckou cucmeme xumuyeckux snemenmos [ 1. Menoeneesa. Memannvi 6
npupooe u obwue cnocobvl ux noayuenus. QOobwue gusuueckue ceoticmea memannog. OOIUE XUMUYCCKHE
CBOMCTBAa METAUIOB: PEAKIMU C HEMETAUIaMH, KHCIOTaMH, COJSIMH. JDIeKMpOXUMUUECKUU PO HANPSAHCEHUll
memannog. lenounsle MeTayuibl ¥ ux coenuHenus. LllenoyHozeMenbHbIe METAILTBI M KX COSAMHEHUS. ATTIOMUHUH.
AmdoTtepHocTs OKcHIa W ruapokcuna amromuHus. JKene3o. CoeanmHEHHs Kelle3a M HMX CBOMCTBA. OKCHIBI,
ruapokcussl u conu kenesa (11 u I11).

IepBoHauaibHbIe CBEEHUs] 00 OPraHHYeCKHX BellecTBaxX

[lepBoHauanbHble CBEACHHUSI O CTPOCHHU OPTaHWYECKHX BEIECTB. YTJEBOJOPOIBI: METaH, 3TaH, STHUIICH.
Hcmounuxu  y2neeo0opooos: npupoouviii 2as, Hepmuv, yeoav. Kuciaopojcomepamme COSAWHEHUS. CIUPTHI
(MeTaHoJ1, 3TaHOJI, TJIMILEPHH), KapOOHOBBIC KUCIOTHI (YKCYCHAsi KUCIOTa, aMHHOYKCYCHAsi KUCIIOTa, CTEapHHOBAs
W OJICMHOBAsi KUCIIOTHI). bBHONOrHueckn BaXKHBIE BEUIECTBA: JKUPHI, TIIIOK03a, OCNKH. Xumuueckoe sacpsasHeHue
oKpydcaronyeli cpedvl U e20 NoCieOCmeEUs.

Tunbl pacueTHbIX 3a124:

1. Brruncnenre MaccoBO# JOIM XUMHUYECKOTO 3JIEMEHTa 110 (POpMYIIe COEANHEHHUS.

Yemanoenenue npocmetiwieri hopmynel seugecmea no Macco8biM OOJAM XUMULECKUX INEMEHMOE.

2. Beruucnennss 1o XMMHYECKMM YpPaBHEHMSIM KOJIMYECTBa, OOBEMa, Macchl BEIIECTBA IIO
KOJINYECTBY, 00bEMY, MacCe PeareHTOB WU MIPOAYKTOB PEaKIHH.

3. PacueT MaccoBoii 10J11 paCTBOPEHHOTO BELIECTBA B PaCTBOPE.

IIpumepHbIe TeMbI MPAKTHYECKUX PaldoT:

1. JlabopatopHoe obOopy/JoBaHHEe M TpHEMbl oOpaiienuss ¢ HUM. [IpaBuna Oe3ornacHoil pabOThl B
XUMHYECKOH JabopaTopu.

2. OuncTKka 3arpsI3HECHHON TTOBApESHHOM COH.

3 [Ipu3Haky NpoTEKaHUA XUMUUECKUX PEAKIUH.

4, [Tomydenue Kucnopoa M U3y4eHHe ero CBONCTB.

5 [TonyuyeHue BOIOpOaA U U3YUEHUE €TI0 CBOMCTB.

6 [IpuroTtoBnenne pacTBOPOB C OTPEAETIEHHON MacCOBOM JJOIE€ pacCTBOPEHHOTO BEILIECTBA.

N«

Pemenne oskcrepuMeHTANbHBIX 3afad 10 TeMe «OCHOBHBIE KIACChl HEOPTaHWYECKHX

COCIMHCHUID.

8. Peakiun nonHoTO OOMEHA.

9. Kauecmeennvie peaxyuu na uomnnvi 8 pacmeope.

10. Tonyuenue avmuara u uzyueHue e2o0 c8oUCMS.

11. THonyuenue yenexucnoeo 2aza u uzyieHue e2o c8OUCms.

12. Pemenue sxcnepuMmenTanbHbIX 3a7a4 1o Teme « Hemeramnst [V — VII rpynn u ux coenuHeHUn.

13. Peuienue skcrepuMeHTaNbHBIX 3a4a4 M0 TeMe «MeTauibl U UX COeAUHEHUSD).

Cojaep:xaHue nporpaMmbl . Xumus 8 kjace
Bgenenne (4 1)

[Mpeamer xumuu. MeTonbl MO3HAHUS B XMMHUH: HAOMIOACHUE, SKCIEPHMEHT, MOAEIUPOBaHUE. VCTOUHNKH
XUMHYECKOH nH(pOpMaIuH, ee TIody4YeHHe, aHaIu3 U MPEACTaBICHNE eT0 Pe3yJIbTaToB.

[TonsiTHE 0 XUMHYECKOM 3JIEMEHTE M (hOpMax €ro CyIleCTBOBAHHS: CBOOOTHBIXaTOMAX, MPOCTBIX M CIIOKHBIX
BELIECTBA.

[Ipespamenus BemecTB. OTIMUMEe XMMUYSCKUX PEAKIMEA OT (U3NYCCKMX SBICHHN. PONb XUMHH B KH3HH
yenoBeka. XeMopunus u xeMopoOousi.

KpaTKI/IC CBCACHUA M3 HCTOPHM BO3HUKHOBCHHA W pPAa3BUTUA XHUMUHU. Hepno;l anmxumuu. llonarue o
¢dmnocopckom kamue. Xumus B X VI B. Pazsutre xumun Ha Pycu. Poib 0TedecTBEHHBIX YUCHBIX B CTAHOBIICHUU
XMUMUYECKOU Hayku - paboTel M. B. JlomoHocoBa, A. M. bytneposa, [I. . Menneneesa.

XUMHUYECKass CUMBOJIMKA. 3HAaKM XMUMHUYECKUX JJIEMEHTOB M IPOMCXOXAECHHE MX Ha3BaHUN. XHUMHUYECKHE
¢dopmynbl. Uanexcsl 1 ko3¢ duimentsl. OTHOCUTENIBHBIE aTOMHAs M MOJIEKYJIsIpHas Macchl. Pacuer MaccoBoi
JIOJTM XUMUYECKOT0 JIEeMEHTa 110 (hopMyIie BeIecTsa.

[lepuonuueckas cucrema xumudeckux snementoB J[. M. MenzneneeBa, ee CTpyKTypa: Maible u OoJbIIMe
HepHO/Ibl, TPYIIBI U MOATPYyNIBI (TJIaBHAsA U mobouHas). [lepuoanyeckas cuctemMa Kak CIpaBOYHOE NMOCOOHE IS
MTOJTyYEHUS CBEICHUI 0 XUMHUYECKHUX 2JIEMEHTAX.

Pacyernble 3agaumn. 1.HaxoxpeHune OTHOCHUTENBHON MOJIEKYJISIPHOM MacCBIBEIIECTBA IO €r0 XHUMHYECKOU
¢dopmyiie. 2. Boruncnenne MaccoBOi JOIM XMMUUECKOTO 3JIEMEHTA B BEILIECTBE 10 ero (opmyIie.




Jemoncrtpanuu. 1. Moaenu(mmapocrepkaeBble W Crioapta bpurneba) pasnuuHbBIX MPOCTBIX M CIOXKHBIX
BemiecTB.2. Koutekmus CTEeKISTHHONW XuMudecKoWmocyasl.3. Komiekius maTepuanoB M H3AENUd HAa OCHOBE
amomuHus.4. B3anMonelicTBHe Mpamopa ¢ KHCIOTOM W TIOMyTHEHHWE HW3BECTKOBOW BOJIbL JlaboparopHbie
onbIThL. 1 .CpaBHEHHE CBOWCTB TBEPABIX KPUCTAUTMYECKUX BEIIECTB W pacTBOpoB.2.CpaHEHHE CKOPOCTH
WCTIapEeHUs BOBI, OJIEKOJIOHA M ATUIIOBOTO CIUPTa C (PUIIbTPOBaIbHON OyMaroii. CBEUOH.

Tema 1.ATOMBI XUMHYECKHX 3JIEMEHTOB (9u)

AToMbI Kak ¢opMa CyIIECTBOBAHMS XMMHUUYECKUX 3JIeMeHTOB. OCHOBHBIC CBEIEHHS O CTPOEHHH aTOMOB.
Jloka3zarenbCcTBa CI0KHOCTH CTpoeHus aToMoB. OmnbiTel Pesepdopaa. [lnanerapHas Mozens CTpoeHHs aToMa.

CocraB aTOMHBIX siiep: MPOTOHBI U HEUTpoHBI. OTHOCHTENbHAs aTOMHas Macca. B3auMoCBS3b MOHATHHA
«TPOTOH», «HEHUTPOH», «OTHOCHTENbHAs aToMHas Macca». M3MeHeHHe Yuclaa NMPOTOHOB B sIpe aTomMa -
o0pa3oBaHHE HOBBIX XMMHUYECKHX 3JI€MEHTOB.JI3MeHeHHe uucia HEHTPOHOB B sipe aToMa - 0Opa3oBaHUE
n30TonoB. COBpEMEHHOE OIpeIeIeHNE MOHATHS «XUMHYECKUH 3neMeHT». M30Tonbl Kak pa3HOBUIHOCTH aTOMOB
OJIHOT'O XUMHUECKOI'0 3JIEMEHTA.

OnexktpoHbl. CTpOEHHE JIJIEKTPOHHBIX YPOBHEH aTOMOB XHMHYECKHX 3JEMEHTOB MallblX IEPHOJOB
nepuonnyeckoil cucremsl [I. . Menneneepa. [IoHATHE O 3aBEpUIEHHOM U HE3aBEPLICHHOM 3JEKTPOHHOM CJIOE
(PHEpreTHYEeCKOM yPOBHE).

[lepuoauueckas cucTteMa XuMHYecKkux 3jieMeHToB [I. M. MeHzaeneeBa M CTpOCHHE aTOMOB: (pu3MuecKuit
CMBICIT MTOPAIKOBOTO HOMEpPA 3JIEMEHTA, HOMEpa IpyNIbl, HoMepa nepuona. M3MeHeHune uncia 3JeKTpOHOB Ha
BHEIIHEM DJJICKTPOHHOM YypPOBHE aroMa XHUMHYECKOTO »JJIeMEHTa - O00pa3oBaHHE IOJOXKUTEIbHBIX |
OTpHULATENbHBIX HMOHOB. MOHBI, 00pa3oBaHHBIE aTOMaMH METAJIOB M HeMeTawioB. [lpuunHBl HM3MeHEeHus
METaJUIMYEeCKUX U HEMETAIIMUECKIX CBOICTB B MEPHOAX U IPYyMIIax.

O6pazoBanue OuHapHBIX coennHeHuil. [lorsTre 00 noHHOU cBs3u. CXxeMbl 00pa30BaHUs HOHHOMN CBSI3H.

BzaumoneiicrBue aTOMOB ~ XHMHYECKHX 3JEMEHTOB-HEMETAIIIOB MEXIy coboii -
00pa30BaHUEIBYXaTOMHBIXMOJIEKYJIIPOCThIXBelecTB.KoBaneHTHas - HenoJsipHast XUMUYECKast
CB$13b. JJNIEKTPOHHBIE U CTPYKTYPHBIE (POPMYIIHI.

B3aumopeiicTBie aTOMOB XMMHYECKHX 3JIEMEHTOB-HEMETAIOB MEXAy coOoi - oOpa3zoBaHME OMHApPHBIX
COCMHEHUH HEMETAUIOB. DJEKTPOOTPULUATENBLHOCTh. [loHATHE O KOBaleHTHOH mossipHOi cBsi3u. llonarue o
BQJICHTHOCTH KaK CBOWCTBE aTOMOB 00Opa30BBIBaTH KOBaJCHTHbIE XxuMuueckue cBsa3u. CocraBiueHue (opmyin
OMHAPHBIX COETUHEHUH 110 BAJIEHTHOCTH.

B3auMopeiicTBrue aTOMOB XMMHUYECKHUX AIIEMEHTOB-METAJUIOB MEXy co0oi - 0Opa3oBaHHe METaLTHYECKUX
KpuCTauioB. [ToHsATHE 0 METAIITMYECKOH CBSI3H.

JeMoHcTpanun. Mojenn aTOMOB XUMHUYECKUX deMeHToB.IleproauueckascucTeMa XUMHUUECKHAX 3J1€MEHTOB /.
. Menneneena.

JlabopaTopHbIe ONbITHI.

3.MoaenupoBaHue MPUHIINIA ISHCTBUI CKAHUPYIOIIET0 MUKPOCKOTIA.

4 WzroToBneHue Moeseii OMHAPHBIX COSAMHCHUI.

5.A3rotoBnenune MOENH, WLTFOCTPUPYIOLIEH CBOMCTBA METAININYECKOH CBSI3H.

Tema 2. IIpocToie BemecTBa (6 v)

[lonoxeHnne MeETANIOB W HEMETALIOB B MEPUOJUYECKOM CHUCTEME XHMHUYecKux osnemeHtoB J. W
MengeneeBa. BaxHelme NpocThie BEIIECTBA - METAJUIBL: KEJIE€30, ATIOMUHUN, KaJIbI[MWA, MAarHdi, HaTpHi,
kauid. O0mme gusndeckre CBOMCTBa METAILIOB.

Baxxneiimme mpocThie BelecTBa - HeMeTalTbl, 00pa30BaHHbIE aTOMaMH KHCIOPOAa, BOJOPOAa, a30Ta, CepHl,
docdopa, yraepona.Mosekybl MPOCTHIX BELECTB-HEMETAJUIOB-BOA0PO1a,KUCIOPOa,a30Ta, [AJIOT€HOB.
OtHocuTenbHas MoneKyJsipHas Macca.CrocoOHOCTh aTOMOB  XHMHUYECKHX JJIEMEHTOB K 00pa3oBaHMIO
HECKOJIBKUX IPOCTBIX BEHIECTB - aJUIOTPONHS. AJIIOTPONHBIE MOIAMQUKAIMK KUCIopoaa, gocdopa u oJoBa.
MeTtammueckue 1 HEeMETaJUTMYECKUE CBOMCTBA MIPOCTHIXBEIIECTB. OTHOCUTEIBHOCTD JENECHUS IPOCTHIX BEILECTB
Ha METaJUIbl U HEMETaJIbI.

Uucno Asoranmpo. KommuectBo BemectBa. Monb. MonspHas macca. MossipHbIi 00beM Ta3000pa3HbIX
BCIICCTB. KpaTHLIC CAVHUIIBI KOJIMYECTBA BCIICCTBA — MHIUIMMOJbL W KWIOMOJIb, MWUINMOJIAPpHAA U
KUJIOMOJISIPHAsI MacChl BELIECTBA, MIJUIUMOJISIPHBINA M KWJIOMOJISIPHBIH 00BEMbI ra3000pa3HbIX BELIECTB.

Pacuersl ¢ ucCronb30BaHMEM TOHSTHH «KOJMYECTBO BEIECTBA», «MOJIAPHAs Maccay», «MOJSIPHBIA 00beM
ra3oB», «IIOCTOSIHHasi ABOTaapo».

Pac4yeTrHble 3agaum.

1 .Beruucnienre MOJSIPHOM MAacchl BEIIECTB M0 XUMHYECKUM (opmyam. 2. PacdeTsl ¢ HCoinb30BaHUEM TTOHSITHI
«KOJMYECTBO BEIIECTBA», «MOJISIPHASI Macca», «MOJISIPHBIA 00beM Ta30B», «IIOCTOSHHAs ABOTaIpO».
Jemoncrpanuu. [Tonyuenne o3oHa. OOpasibl 6enoro U ceporo onosa, 6enoro kpacHoro ¢ochopa Hexkortopsie
METaJUIbl U1 HEMETaUIbl KOJIMYeCTBOM BelecTBa 1 Monb. Monens MosipHOro 06beMa ra3o00pa3HbIX BEILECTB.
JlabopaTopHble OnbITh. O3HAKOMIICHHE € KOJUIEKIUSAMU METaI0B. O3HAaKOMIIEHHE C KOJUICKIUSIMU HEMETAJLIOB.



Tema 3 . CoequHeHHs XUMHYECKHX 3J1eMeHTOB (14uacoe)

Crenenp okucneHus. CpaBHEHHE CTEIIEHH OKHMCJIEHHUS W BaJeHTHOCTU. OmnpeneseHre CTENEeHU OKHCICHUs
3JIEMEHTOB MO XUMHYecKol ¢opmyne coenuneHus. CoctaBneHue (Gopmyn OMHApHBIX COSIMHEHWH, OOILIMIA
crnoco® ux Ha3bIBaHWSA.BuHApHBIE cCOenMHEHMS METaUIOB M HEMETAJUIOB: OKCHIbI, XJIOPHIBI, CyIb(uasl u ap.
Cocrapnenue ux ¢opmyi. buHapHble coeqMHEHNS] HEMETAIOB: OKCHIBL, JIETYYHe BOJOPOIHbBIE COCTUHEHUS,UX
cocraB. IlpencraBurenu OKCHIOB: BOJA, YIVIEKMCIBII Ia3 M HerameHas W3BeCTb. [IpencTaBUTENM JIETY4YMX
BOJOPOAHBIX COETUHEHUN: XJIOPOBOAOPO U aMMHaK.

OcHOBaHMsI, MX COCTaB W Ha3BaHMA. PacTBOPMMOCTh OCHOBaHHMH B Boje. TalOmuila pacTBOPUMOCTH
TUAPOKCUIIOB U coied B Boge. IlpencraBureny menodeil: THIPOKCUIBI HATpHs, Kanusd W Kansnud. [lonsatue o
KaueCTBEHHBIX peakiusx. MHaukaTopel. M3MeHeHne okpacku HHANKATOPOB B ILIEIOYHOM Cperie.

Kucnotsl, ux cocraB u Ha3Banus. Knaccudukanus kucnot. IIpencraBurenu KUCIOT: cepHas, COJSHas U
azoTHas. [lonarue o mkane KucinoTHOCTH —1Kana-pH. i3MeHnenne okpacku HHAMKATOPOB B KUCIOTHOM Cpeie.

Conm Kkak TPOW3BOJIHBIE KUCIOT M OCHOBaHWH. VX coctaB W Ha3BaHWs. PacTBOpHMOCTH cojeil B Bofe.
[IpencraBurenu comneil: xnopun Hatpus, kKapooHat u pocdat KambLIus.

AmopdHBIe 1 KPUCTAJUTNYECKNE BEIIECTBA.

MexMOoneKyaspHbIe B3aUMOAEHCTBUS. THIIBI KPUCTAUINYECKUX PEIIETOK: HOHHAS, aTOMHasA, MOJIEKYJIspHas
U MeTaIn4yecKasl. 3aBUCUMOCTb CBOMCTB BEILIECTB OTTUIIOB KPUCTAJUINUECKUX PELIETOK.

BemiectBa MONEKyJIApHOIO M HEMOJEKYJSPHOTO CTPOEHUSA. 3aKOH IOCTOSHCTBA COCTaBa JJs BELIECTB
MOJIEKYJISIPHOIO CTPOEHHUS.

Uuctele BemiectBa M cMmecd. [Ipumepsl KUIAKMX, TBEPIABIX U razoobpasHbix cMmeceil. CBoicTBa YHCTBHIX
BemecTB M cMeceil. Mx cocraB. MaccoBas n oObeMHas O KOMIIOHEHTa cMecd. Pacyerbl, cBs3aHHBIE C
WCIIOJIb30BaHUEM MTOHATHS JOJS.

Pacuernsbie 3agaun. 1.Pacuer maccoBoii 1 00BeMHON J0iiell KOMIIOHEHTOB CMECH BeIecTB. 2. Brramcienue
MacCOBOM JI0JIM BEILECTBAa B PACTBOPE IO M3BECTHON Macce pacTBOPEHHOTO BEILECTBAa U MacCe PacTBOPUTEIN. 3.
Broruncienne Maccel pacTBOPSIEMOTO BEIECTBA M PACTBOPUTENs, HEOOXOAMMBIX ISl TPUTOTOBICHHSA
OIIPEIEIICHHOW MacChl pacTBOpa C U3BECTHOM MACCOBOM 10JIEM PACTBOPEHHOIO BELLECTBA.

Jemoncrtpauuu. OOpasubl OKCHAOB,KHCIOT,0CHOBAaHUN U COJIeH.MOIENMKPUCTAUIMYECKUX PELICTOK XJIOpHaa
HaTpus, anMmasza, okcunga yriaepoga (IV). KucnoTHo-mienounble HHAMKATOpHI, HM3MEHEHHE OKPAacKH B
pa3IUYHBIXCpEax.

Jla6opaTopHble onbIThbl. O3HAKOMIIEHHE C KOJUIEKIHUAMU OKCHIOB. 9.03HaKOMJIEHHE CO CBOMCTBAMM aMMHaKa.
10.KauecTBeHHBIE peakMy Ha yrieKHcublid ras.l11.Ompenenenne pH pacTBOPOB KHCIOTHI IMIENOYH M BOBIL.
12.0mpenenenne pH pacTBOpoB JTMMOHHOTO W S0JIOYHOTO COKOB Ha cpese 1mi0j0B.13.03HakoMieHne ¢
KOJUIeKIMsAMHU cosieil. 14 O3HakomiieHHE C KOJUIEKLMEH BEIIECTB C Pa3HbIM THUIIOM KPUCTAJUIMYECKOM
peuetku. U3roToBnenne Moienei, KpUCTALIMYECKUX pemeTok. 15. O3HakomiieHre ¢ 00pa3iaMi TOPHOH MOPOIBL.

Tema 4. U3meHenusi, npoucxosinme ¢ Bemecrsamu (12y)

ITonsTHE sIBNIEHNI KaK HU3MEHEHUH, IPOUCXOSIINX C BEIIECTBAMH.

SBneHns, CBsI3aHHBIE C N3MEHEHNEM KPHUCTAJUIMYECKOTO CTPOCHHS BEIECTBA MPH MOCTOSIHHOM €r0 COCTaBe,
¢usnydeckue spieHus. Puzndeckue SBICHUS B XUMHU: JUCTHILISINSI, KPUCTAJUIA3AIHsI, BBIIApUBaHIE U BO3TOHKA
BEIIECTB, LEHTPU(PyTrupoBaHuUe.

SBneHus, cBsi3aHHBIE C M3MEHEHHWEM COCTaBa BEUIECTBA, - XUMHUYECKHe peakuuu. I[Ipu3Haku u ycrnoBus
NPOTEKaHUsI XUMUYecKUX peakuuil. [lonsTHe 00 3K30- M PHIOTEPMHUUECKUX peaKUusx. Peakiuu ropeHus Kak
YaCTHBIN cay4ail 9K30TEpPMUYECKUX PEAKIMH, IPOTEKAIOIINX C BBIIEICHUEM CBETA.

3aKOH COXpAaHEHMS MAacChl BEUIECTB. XHMHYECKHE ypPaBHEHMS. 3HAUEHHE WHIEKCOB M KOI(PUIMEHTOB.
CocTrapneHre ypaBHECHUM XUMUYECKUX PEaKIIUMA.

PacueTsl M0 XMMWYECKUM ypaBHEHUAM. PelleHne 3a1a4 Ha HaXOXKIEHUE KOJIMYECTBA BEIIECTBA, MACChl WU
o0beMa MPOAYKTa Peakuuu N0 KOJWYECTBY BEIIECTBA, Macce WM 00ObeMy HCXOJHOTO BellecTBa. Pacuersl c
UCIIOJIb30BAaHUEM IIOHSTHA «IOJIs», KOTAA MCXOQHOE BEIIECTBO JAaHO B BHUJE PACTBOpPA C 3aJaHHOM MAacCOBOU
JIOJIEN pacTBOPEHHOTO BEIIECTBA WU COAEPKUT ONMPEAETEHHYIO JOTI0 IPUMECEH.

Peakunu pasznoxenus. [Tonstue o ckopoctt  xummuueckux  peakuuil. Karanuzatopsl. @epMeHTHI.

Peakunun coegunenusa.  Karanutuueckue u HekatanuThdeckue peakuuu. OOpaTuMble U HEOOpaTUMBIE
peakuuu.

Peaknun 3amerneHus. ONEKTPOXMMHUYECKUH PSJI HANpsDKEHUH METaUIOB, €r0  HCIOJIb30BaHUE s
MIPOrHO3MPOBAHNSA BO3MOXKHOCTH IPOTEKAaHUsI PEAKIMHA MEXKIy METalllaMd M pacTBOpamMHu KHUCIOT. Peakunun
BBITECHEHUS OJJHUX METAJUIOB U3 PaCTBOPOB HX COJIEH IPYTUMH METAIIIaMH.

Peakiun oOmena. Peakuuu HeliTpanu3anyu. Y clioBHs NPOTEKaHUS Peaklrii 0OMeHa B pacTBOpax 0 KOHILIA.

Tunsl XUMAYECKUX peakiui (110 MPU3HAKY «UUCIIO U COCTAB UCXOJHBIX BEILECTB U IPOJYKTOB peaklUn») Ha
MIpUMEpPE CBOWCTB BOABL Peakuys pasnoxkKeHus - 3JIEKTPOIU3 BOJBL Peaknnm COeqUHEHUs - B3aWMOJEHCTBUE
BOJBI C OKCHUJAMH METAIIJIOB M HeMeTauloB. [loHsaTHe «ruapokcuasyy. Peakuyuy 3amelnenus - B3auMOICHCTBHE



BOJIbI C INCIOYHBIMM U IICJI0YHO3EMEIbHBIMU MeTallaMu. Peakiy oOMeHa (Ha mpuMepe TUApoJIn3a Cyibhuaa
ATIOMUHAS 1 KapOua KabITus).

Pacuernbie 3amauu. 1.BprucieHne Mo XHMHYECKHMM YPaBHEHUSIM MAacChl WIMKOJIMYECTBAa BEIECTBA I10
W3BECTHOM Macce WM KOJMYECTBY BELIECTBA OHOTO M3 BCTYHAIOIIMX B PEAKLMIO BELIECTB WIH NPOIYKTOB
peakimu. 2. BrruncneHne macchl (KOJIMYECTBa BEIIECTBA, 00bEMa) MPOAYKTa PEaKIWH, €CIM HU3BECTHa Macca
HCXOJIHOTO BEIIECTBA, COIEPIKallero OIpEeIeeHHYI0 NOoJio npumMeceil. 3. BplumcieHue macchl (KoJauuecTBa
BelIeCTBa, 00beMa) MPOJYKTa PEeakUWH, €CIM M3BECTHa Macca pacTBOpa M MaccoBas AOJS PacTBOPEHHOTO
BEIIECTBA.

Jemoncrpauuu. IIpumepnl pusuyeckux spieHuii. 1.Ilnasnenne napadurna.2.Bosronka oga wim OeH30HHON
kucinoThl. 3.PacTBopeHne okpamenHbix coneil. 4.Juddy3us OymmcThIX BEMIECTB € TOPSIICH JaMIIOYKH
HakanuBaHusa. llpuMepbIXMMHYECKUX SIBJIEHMIi:a)TOpEHUE MAarHus;0)B3auMOICHCTBIE COISIHOMKUCIOTHI C
MpaMopoM WM MenoM; B) monydeHue Tuapokcuaa menu (II); T) pacTBopeHHe MONyYEeHHOTO THAPOKCHIA B
KHCIoTax; 1) B3ammoperictBue okcuma meau (II) ¢ cepHOW KHCIOTOW NpU HArpeBaHUM, €) Pa3IoKEeHHe
NepMaHraHata Kauus; >K) B3auMOJEWCTBHE pa30aBICHHBIX KHCIOT € MeTallaMu. PasnokeHune mnepoxcuia
BOJIOPO/Ia TIOMOIIBIO AMOKCHUIa MApPTaHIla M KaTanasbl KapTo(ers MM MOPKOBH.

JlabopaTopHbie onbIThl. 16.IlpokanuBaHnre Meny B INTAMEHU CIHMPTOBKH WIMTOpENKHU. 17. 3aMelnienne Meau B
pactBope xsopuaa meau (II) sxemezom.

Tema 5. IIpakTuxym 1. IIpocTeiimme onepanum ¢ BemecTBoM- 3 (4aca)

IIpakTnyeckas padora Ne 1

IlpaBuina TexHUKH O0€30MAaCHOCTA TpU paboTe B XUMHYECKOM KaOuHere.JlaboparopHoe oOOpyIOBaHHE W
obpartieHue ¢ HAM.

IpakTuyeckas padora Ne 2

[Tpu3HaKK XUMHUYECKHX PEaKIMi U UX KITacCU(pHUKAIINS.

IIpakTuyeckasi padora Ne 3

[IpuroroBneHue pacTBOpa caxapa ¢ 3aJJaHHOM MAacCOBOM 0JIeH

Tema 6.Teopusi 3JeKTPOJIMTHYECKOH AMCCONUALMN M CBOMCTBA KJIACCOB HEOPraHMYECKHX COCIVHEHMI
(18v)

PactBopenne kak QusuKo-xumuueckuii Tmporecc. [loHATHE O THApaTax MW KPUCTAUIOTHIpATaX.
PactBopumocTs. KpuBble pacTBOpHMOCTH Kak MOJAENb 3aBUCHUMOCTH DPAaCTBOPUMOCTH TBEPIBIX BEIIECTB OT
TeMIepatypsl. HacbllieHHbIe, HEHACKIILIEHHBIE U TIEPECHIIIEHHBIE PACTBOPHI. 3HAYEHHE PACTBOPOB VISl TPUPOIBI
U CENIbCKOTO XO35MCTBa.

[TonsiTHE 00 IEKTPOIUTUIECKON TUCCONMUALH. DINEKTPOIUTHI U HEANIEKTPOIUTHL. MeXaHu3M JAUCCOUAaIN
JIEKTPOJIUTOB C PA3IMYHBIM TUIIOM XUMHUYECKOH CBs13U. CTeNeHb NEKTPoIuTHYecKoi nucconuanuy. CuilbHbIE U
ci1a0ble AMEKTPONIUTHL.

[TonsiTre 00 2MEKTPOIUTUYECKOM TUCCOIMALH. DIIEKTPOIUTH M HEATEKTPOINTHL. MeXaHU3M JHCCOIMAIN
3JIEKTPOJIUTOB C PA3IUYHBIM TUIIOM XUMHUYECKOH CBsi3H. CTENeHb EKTPOIUTHYECKO nucconnanuy. CuibHbIE U
ci1a0ble AMEKTPOIUTHL

OCHOBHBIE TTOJIOKEHUS TEOPHH IIIEKTPOIIUTUUECKON TUccoUalyy. MIoHHbIe ypaBHEHUS peakuil. Y CI0BHS
MPOTEKaHUS peakIMi 0OMeHa MEXTy SJIEKTPOIUTaMU JI0 KOHIIA B CBETE€ MOHHBIX MIPEACTABICHUIA.

Knaccudukanus MOHOB U MX CBOMCTBA.

Kucnotsl, nx knaccudukanums. Jucconpanuss KUCIOT U UX CBOMCTBAa B CBETE TEOPUHU DIIEKTPOIUTHIECKOM
nucconuanuy. MosekyJsipHble 1 MIOHHBIE YPaBHEHHUs peaklMid KUCIOT. B3aumoaelcTBre KUCIOT ¢ METaIIaMHu.
DIEKTPOXUMHUUECKUU P HAPSKEHUNA MeTaIoB. B3auMo1eiicTBIE KUCIOT ¢ METAIIaMU U OKCUIaMH METAJIJIOB.
B3auMozeiicTBUE KHUCIOT C OCHOBAaHMSMH - PEaKLMs HEWTpaiu3aluu. B3auMonelcTBUE KHUCIOT € COJNSIMU.
HUcnonp3oBanue TabNUIBI paCTBOPUMOCTH JJIs1 XaPAKTEPUCTHKA XUMUUECKIX CBOMCTB KUCIIOT.

OcHoBanus, ux kinaccudukanusa. JlucconumarnMs OCHOBaHMH W HMX CBOMCTBA B CBETC TEOPHH
ANEKTPOJIUTHYECKON Ancconranuu. BzammoneicTBue OCHOBaHMN C KHCIOTaMH, KHCIOTHBIMH OKCHAAMH W
consimu. Vcronp30BaHue TaOMHILIPACTBOPUMOCTH UL XapaKTePUCTUKU XMMHUYECKUX CBOMCTB

OocHOBaHUil.Pa3noxeHre HepaCTBOPUMBIX OCHOBAHHI NPU HArPEBaHUU.

Counn, ux xinaccudukanus U guccormanys B ceere TOJI. paznuuHbix THIOB cojiel. CBOMCTBA CoNel B CBETE
TEOPUH 3JEKTPOJIUTUYECKON nuccouuanuu. B3anMozaeiicTBue coiell ¢ MeTalylaMu, YCJIOBHUS INPOTEKAHUS ITHUX
peakuwmii. B3aumopneiicTBue comeld C KHCIOTaMHM, OCHOBAHMSIMH M COJSIMHA. Vcrmonb3oBaHHe TaOIULIBI
PacTBOPUMOCTH IJIs1 XapaKTEPUCTUKU XUMHUYECKHX CBOICTB coJleil.

O600muienne cBefieHnit 00 OKCUAaxX, UX KIacCU(PUKALUN U XUMHUYECKHX CBOMCTBaX.

I'enetnueckue psiAbl METAJUIOB M HEMETAIOB. ['eHeTHyeckast CBA3b  MEXIy KJ1accamMu
HEOPTaHNYECKHX BEILIECTB.

OKucnuTenbHO-BOCCTAaHOBUTENbHBIE peakuuu. OmnpeneneHue CTENeHH OKHUCIEHUS Ui JJIEMEHTOB,
00pa3yIoIKX BELIECTBA Pa3HbIX KJIACCOB.



Peaxiinu nonnoro oomena u OBP. OkuciauTens 1 BOCCTAHOBUTEIb, OKMCIIEHNE M BOCCTaHOBIEeHKE. Peakinn
HMOHHOTO OOMEHa M OKHCIHMTENIbHO-BOCCTAHOBHUTENIbHBIE peakiuu. COCTaBlIE€HHE YpPaBHEHHH OKHUCIUTEIbHO-
BOCCTAHOBHUTEIBHBIX PEAKIMd METOIOM 3IIEKTPOHHOTO OanaHca.

CBoiicTBa TPOCTHIX BEIIECTB - METAIJIOB M HEMETAIOB, KUCIOT M COJCH B CBETE TPENCTaBICHUN 00
OKHCIINTENBHO-BOCCTAHOBUTENBHBIX NPOIlECcCax.

JemoncTpanuu. lcnelTaHue BeleCTB M HMX pPacTBOPOB HAa  3JIEKTPOIPOBOAHOCTb.  3aBUCHMOCTh
3JIEKTPONPOBOJHOCTH YKCYCHOM KHCIOTHI OT KOHILIEHTpalUMu. B3anMopaelcTBuE LHMHKAa C CEpOMl, COISHOU
kucioroit, xaopuaom menu (II). Fopenue maruus.

JlaGopaTopHbIe ONBITHI.

18.Peakninu, xapakTepHbIe I PACTBOPOB KUCIIOT (COJISIHON MITH CEPHOM ).

19. Tlonmydenne © cCBOIiCTBa HEpPAcTBOPHUMOrO OCHOBaHHUS, Hampumep ruapokcuga wmeaun  (ID).
20.B3anMoeiicTBUEpacTBOPOB XJIOPH/Ia HATPHUS M HUTpaTa cepedpa.

21. Peaxium, xapakTepHbIe I PaCTBOPOB IIeJ04Yel (THIPOKCUIOB HATPHUS MIT KaIH).

22. Peakuun, XxapakTepHbIe AJIs1 pacTBOPOB conelt (Hanpumep, At xiopuaa mend (10)).

23. Peaxiun, XxapakTepHbIe Ui OCHOBHBIX OKCHJIOB (HapuMep, TSl OKCUIA KaJTbIHs).

23. Peakuun, XxapakTepHbIe AJ1s1 KUCIOTHBIX OKCUIOB (HApUMep, AJ1s yTIEKHUCIOTO ra3a).

Tema. IlpakTikym 2.

CBoiicTBa pacTBOPOB YJIEKTPOJIUTOB. (24aca)

[IpaxTryeckas padota Ne4 «CBoiicTBa KMCIOT, OCHOBaHHUM, OKCHUIOB.
ITpakTrdeckas padora Ne5 «Pemenne axcrepumMeHTabHOE 331a4 1o TO Iy

Coaep:kaHnue NporpaMmMbl. XumMus. 9 kJjacc.

IloBTOpEHME OCHOBHBIX BONPOCOB Kypca 8 Kilacca M BBeJeHHe B Kypc 9 Kiacca.

OO0masi XapakTepHCTHKA XMMHYECKHX 3JIeMEHTOB M XUMMYecKMX peakuuii. Ilepmommyeckmii 3aKoH W

IMepuonnyeckas cucrema xumudeckux 3jemMeHToB /1. . Menneseesa (10 u)

XapaKkTepuCTHUKa 3JIEMEHTA IO €ro noyiokenuto B [lepuoanueckoi cucteme XxuMuueckux anemeHToB .  U.
MengeneeBa. CBoiicTBa OKCHJIOB, KHCIIOT,0OCHOBaHUMI W  coled B  CBETE  TEOPHUHU

3JIEKTPOJIUTUUECKOHN TUCCOLUAIIMN U OKUCIIEHUSI-BOCCTaHOBIIEHHUSL.

[MonsTHE 0 MePeXOHBIX 3TeMeHTax. AMPOTEPHOCTh. [ eHeTHYEeCKUH psijl IepeX0THOTO dieMeHTa. [lepuoamaeckuii

3akoH M llepuoanueckas cucrema xummuueckux osnemeHToB [I. M. MenneneeBa. O0o0uieHne cBeAeHUNA O

XUMHYEeCKHX peakuusx. Kinaccupukanms XMMUYECKHX PEaKUUi M0 Pa3IUuHbIM IMPU3HAKAM: «UYHUCJIO U COCTaB

pearupyonmx Hu o0pa3yloIUXcsl BEUIECTBY», «TeIUIOBOH 3(deKkT», «HampaBieHHe», «U3MEHEHHE CTeleHen

OKHCIICHHS 3JIEMEHTOB, 00Pa3yIOINX PearupyonIe BEMECTBay, «ha3ay, «UCIOIb30BAaHNE KaTATH3aTOPay.

IlonsTHe o ckopocTH XuMHUeckoll peakiuu. DaxkTopbl, BIUAIONME HA CKOPOCTh XHMHUYECKHX PEAKIIMM.

Karamu3zaTtops! 1 karanu3. UHruOuTopsl. AHTHOKCHJIAHTBL

JleMoHCcTpanmu.

Paznuunbie gopmbl Tabmunpr JI. Y. MenneneeBa. Mopenu atomMoB 31eMeHTOB 1— 3-To mepuojoB. Mojenb

CTPOCHHUSI 3eMHOTO IIapa (MOMepedHbld pas3pe3). 3aBHCUMOCTb CKOPOCTH XUMHUYECKOW pPEaKIUH OT TMPHPOILI

pearupyrommx BeleCTB. 3aBUCUMOCTh CKOPOCTH XHMHUYECKOM peakIMd OT KOHIIEHTpAalUU pearupyroumx

BEILECTB. 3aBUCUMOCTh CKOPOCTH XMMHUYECKOH PEaKiyu OT IUIOMIAA CONPUKOCHOBEHHS PEarupyloluX BELIECTB

(«xunsmui - cnoit»). 3aBUCHMOCTh CKOPOCTH XHUMHMYECKOH peakiuy OT TEeMIepaTyphl pearupyrollnx BeIeCTB.

I'oMoTeHHBII 1 reTepoTreHHbIN KaTtann3bl. DepMeHTaTUBHBIN KaTanus. MHrnbuposanme.

JlabopaTopHbIe ONBITHI.

1. ITonyyenue ruapokcuia HIMHKA U UCCIEN0BAHUE €r0 CBOMCTB.

Tema 1. MeTannbl

Ilonoxenue meramioB B Ilepuoauueckoil cucreMe xuMudeckux 3yeMeHToB 1. Y. MenneneeBa. Meramnnyeckas
KpUCTAIUTMUECKasl pelieTka M MeTalliMueckas XUMHUYecKas cBsi3b. OOmme (u3nueckue CBOWCTBA METAIIOB.
CraBbl, UX CBOMCTBA U 3HadyeHHE. XMMHUYECKHE CBOMCTBA META/NIOB KaK BOCCTAHOBUTEJIEH, a TAK)KE B CBETE MX
TIOJIOKEHUS B DJICKTPOXMUMHUYECKOM Psy HampspkeHuit MetawioB. Kopposus MeTauioB U ciocoObl 00pbObI ¢ HEH.
Merannst B ipupoze. O01mre criocoObl UX MOTyYeHHs.

Oo0masi xapakTepHUCTHKA IIEJOYHBIX MeTaaoB.Metawiel B mpupoje.O0nmecnocoObl WX TOTYYCHHS.
Crpoenne atomoB. lllenounbie MeTamuIbl — TMPOCTHIE BellecTBa. BakHelne coequHeHns MeOYHbIX METaJUIOB
— OKCHJBI, TUAPOKCUABI M COJIH (XJIOPUIbLI, KapOOHATHI, CyJIb(aThl, HUTPATHI), MX CBOWCTBA M MPUMCHCHUC B
HapoHOM Xxo3siicTBe. Kanuiinbie ynoOpenusi.

OO0mast xXapaKkTepuCTHKA 3JIeMEHTOB Iri1aBHOM nmoarpynnsl I1 rpynner.

Ctpoenne aromoB. llledouHo3eMenpHBIE METAIBI — TPOCThIC BEIIECTBA. BakHeWmue CoCOUHEHUS
IEJIOYHO3EMENTbHBIX METAIIOB — OKCHJBIL, THAPOKCHIBI M CONMU (XJIOPHUIBI, KapOOHATHI, HUTPATHI, CYIb(]aTHI,



(docdarsl), UX CBOMCTBA U MPUMEHEHHE B HAPOTHOM XO3SIHCTBE.

AJIOMUHMIA.

Crtpoenue atroma, GU3MUECKHE U XUMHUUYECKHE CBOWCTBA MPOCTOro BemiecTBaCOCAMHEHNS AIOMUHHS — OKCHI H
THAPOKCHUJT, uX aMdoTepHbIl XapakTep.BaxkHelmue conu anromuust. [[puMeHeHre aTlOMUHHS U €70 COSTUHEHUH.
Keaeso.

CrpoeHue aToma, (pU3MUECKHE U XUMHYECKHE CBOMCTBA MPOCTOro BemlecTsa. I enerrueckue psaasl Fe™? u Fe
Baxnelimue conu xene3a. 3HaYEHHUE Kee3a U €ro COeAUHEHNH [T IPUPOBI M HAPOTHOTO XO3sIHMCTBA.
JdemoHcTpanum.

OOpa3upl IENOYHBIX U IIEIOYHO3EMENbHBIX MeTauioB. OOpasipsl crjiaBoB. B3anmozeiicTBue HATpus, JTUTHS U
KaJipIusl ¢ BoJoW. B3anmMopelicTBue HaTpusl M MarHusi ¢ KUCJIopoaoM. B3zanmoseiicTBre MeTaioB ¢ HEMETalIaMu.
Honyuenne ruapoxcuaos xenesa (1) u (11D).

JlabopaTopHbIe ONbITHI.

2. O3HaKOMJIEHHE C 00pa3aMi METaJIOB.

3. BzaumogeiicTBre METAJUIOB C paCTBOPaMHM KHCJIOT M COJIEN.

4.0O3HaKkoMIIeHHE C 00pa3iaMu MPUPOIHBIX COSMUHEHNH: a) HATHPHSL, 0) KAIBIUS; B) AIFOMUHHS; T) XKele3a.
5.Iony4enue ruIpoKCHIA ATIOMUHUS U €T0 B3aUMOJICHCTBHIE C PACTBOPAaMH KHCIIOT U IEJIOYEH.

6. KauecTBeHHbIe peakiiuu Ha noHbl Fe 2" u  Fe’",

+3

Tema 2. [Ipaktukym 1. CBolicTBa MeTaJLIOB U UX coeuHeHHi (3 1)

1.OcyecTBneHre HenoYKyd XUMUIECKHUX MIPEBPAILECHHH.

2. [lomyuenue u cBOMCTBA COEAMHEHNN METAIIIOB.

3. Pemienne sKcriepUMEHTAIBHBIX 3a7a4 Ha Paclio3HABAHHUE U MOJTYUYEHUE COCTUHEHNH METAJIOB.

Tema 3. Hemetamninl (24 1)

OOwas xapakTepuCcTUKa HEMETaJUIOB: ToyiokeHue B [leproamueckoit cucteme xumuueckux snementos 2. W
MenpeneeBa,0cO0EHHOCTH CTPOEHHS aTOMOB, 3JIEKTPOOTpHIIATENHHOCT (D0) Kak Mepa «HEMETAUTUIHOCTIY, P
30. Kpucrajuinueckoe CTpOCHHE HEMETAJUIOB — MPOCTHIX BewecTB. AiuioTponus. Pusnueckue CBONCTBa
HeMeTau10B. OTHOCUTENBHOCTD IOHATHH «METAD) U «HEMETALID).

Boaopoa. Ilonoxkenue Bomopona B Ilepuogmueckoil cucreme xumudeckuxdnementoB JI. M. Menneneesa.
CTpoeHI/Ie aToMa U MOJICKYJIBI. dusnyeckre 1 XUMHYECKHE CBOMCTBA BOAOpOaa, €ro NoJIfy4€HueE U MIPpUMCHCHUC.

Bona. Ctpoenue momnekynbl. Bomopoanas xumuueckas cBsi3b. Dusnueckue CBONCTBa BOJBL. AHOMAJIHMH
cBOMCTB BOABIL. ['mapoduneHeie u TuApodoOHBIE BellecTBAa. XHUMUYECKHE CBOMCTBA BOABL KpyroBopoT Bonbl B
npupoze. Bogoouuncrka. Aspanus Boabl. beitosie punbTpsl. MuHepaabHble BOIBL. JucTnipoBanHas Bojaa, ee
MOJy4YeHue U IPUMEHEHHE.

OO0masi xapakrepucTuka rajoreHob. CrtpoeHue aromoB. IIpocTble BeliecTBa U OCHOBHBIE COEAMHEHHUS
rajioreHoB, ux cBoiictBa. Kpatkue cBeneHus o xjope, 6pome, ¢rope u ioxe. IIpuMeHeHne rajsoreHoB M uX
COEIMHEHUN B HAPOIHOM XO3SIICTBE.

Cepa. CtpoeHue aToma, aJUIOTPOIIUS, CBOMCTBA U IpUMeHeHre pomOuueckoi cepbl. Okcunnl cepol (IV) u (VI),
HX IOJIYUYCHHE, CBOMCTBA U IIPUMCHCHUC. CepHaﬂ KHCIIOTa U €€ COJIM, UX MPUMCHCHUE B HApPOJHOM XO3SIUCTBE.
[Ipon3BonCTBO CEpHOIT KHCIOTHI.

A30t1. CTpoeHue aroMa 1 MOJIEKYJIbI, CBOMCTBA ITPOCTOTO BEIIeCTBA. AMMHUAK, CTPOCHHE, CBOMCTBA, MOIyUCHUE
n npumeHerne. Comn aMMoHUs, X cBoicTBa n mpuMmeHenne. Okcuasl azota (II) u (IV).A3orHas kucnota, ee
CBOWCTBa U puMeHeHne. HuTpaTsl 1 HUTPUTHL, IpoOIeMa UX COAEPIKAHUS B CEIbCKOXO3IHCTBEHHON POy KIIHH.
A3oTHBIE y1oOpeHus.

®ocdop. CrpoeHue atoMa, aJUTIOTPOIHS, CBOKWCTBA 0EIOro U KpacHOTo docdopa, nx npumeHeHue. OCHOBHEIC
coenunenust: okeug ocdopa (V) u oprodochopHas kucnora, pocdarsl. DochopHbie yI00peHHUS.

Yraepoa. Ctpoenue aToma, aljIoTpomusi, cBOMcTBa Moaudukanuil, npumeHenue. Oxcuasl yriaepona (II) u
(IV), ux cpoiictBa u npuMeHeHue. KapOoHaThl: KaJbIMT, COMAA, IOTAIl, MX 3HAYCHHWE B MPUPOAC M JKU3HU
YeJloBeKa.

Kpemnuii. CtpoeHre aTomMa, KpUCTATMUECKUH KPEMHHH, ero cBoiicTBa u npumenenue. Okcna kpemuus (1V),
€ro IpuponHble pasHOBUAHOCTH. CHIMKaTbl. 3HAYCHHWE COEOWHEHMH KPEMHHS B JKUBOW M HEKUBOW IPHUPOJE.
[lonsTHE O CHITMKATHOM MPOMBIIIIIEHHOCTH.

JdemMoHcTpanuu.

OO0pasipl ratoreHoB — MPOCTHIX BellecTB. B3anMoeiicTBie rajloreHoB ¢ HAaTpUeM, C antoMuHueM. BoiTecHeHne
XJIopoM OpomMa WM HOJa W3 PAcTBOPOB WX coliel. BzaumojelicTBue cepbl ¢ MeTaUIaMH, BOJOPOJIOM U
KHACIOpoIOoM. B3ammoneicTBue KOHIIGHTPUPOBAHHOM a30THOW KHCIOTHI ¢ Meaplo. lloromenue yriiem
pPacTBOPEHHBIX BEIIECTB WIM Tra3oB. BoccraHoBneHne memu u3 ee okcuzpa yriaem. OOpasmbl HPHPOAHBIX
coenmMHEHW Xyopa, cepbl, (ocdopa, yraepona, kpemums. OOpas3ipl BaXHEHIINX I HAPOJHOTO XO3AHMCTBA
Cynib(haToB, HUTPATOB, KapOOHATOB, PocdaroB. OOpa3Ibl CTEKIIA, KEPAMHKH, IIEMEHTA.

JlaGopaTopHbI€e ONBITHI.



Ilomydenue u pacro3HaBaHue BOAOPOA.

KauectBeHnHas peakuusi Ha TAIOT€HU I -HOHBI.
KavectBennas peakiyst Ha cyJib(haT-HOH.

ITony4enue u pacrio3HaBaHUE KUCIOPOAA.

T'openuie cepbl Ha BO3AyX€E U B KUCIOPOJIE.

CpoiicTBa pa30aBIeHHON CEPHON KUCTOTHI.
PacrioznaBanue conelt aMMOHMUSL.

CeoiicTBa pa30aBICHHOMN a30THOM KUCIIOTBI.

ITony4eHne yriieKuciaoro ra3a v €ro paclio3HaBaHHUE.
KavecTBennas peaxiwst Ha KapOOHAT-HOH.

ITony4ueHne KpeMHEBOM KUCITOTHI M H3yYEHHE €€ CBOMCTB.
O3HaKOMIJIEHHE C TPUPOAHBIMU CHIIMKaTaMu.
O3HakoMJIEHHE ¢ IPOYKLUHEH CHIINKATHOMN ITPOMBIIIJICHHOCTH.

Tema 4. IIpakTuxym 2. CBoiicTBa coefnHeHHii HeMeTaLI0B (3 )

4 Pemenue 3KCIIepUMEHTANBHBIX 3a7ad o Teme «lloarpymma Kkucioponay.

5. Pemenne sxcniepuMeHTalIbHBIX 3a1a4 1o TeMe «lloarpymnma asora u yrieponay.
6. [Tomyuenue, cobupaHue 1 pacro3HaBaHHE Ta30B.

Tema 5. IlepBoHayaIbHbIE CBEACHNUS 0 CTPOCHHHM OPraHUYeCKHX BellecTB.

BemectBa opraHudyeckue W HEOPTaHWYECKHE, OTHOCHUTENBHOCTh TIOHATUS «OPTaHHYECKHE BEIIECTBAY.
[IpuumHbl MHOTrOOOpa3Msi OPraHUYECKHUX COCAMHEHMH. XHMMHYCCKOE CTPOCHHE OPraHHYECKUX COCAMHEHHIL.
MounekynsipHbIE U CTPYKTYpPHBIE (POPMYITBI OPTAaHIMYECKUX BEIECTB.

MeTtaH u 3TaH: cTpocHUe MojeKyl. ['opeHue Metana u staHa. JeruapupoBanue stana. [[pumenenue merauna.
[TpupoaHbie HCTOYHHUKH YTIEBO10p010B. HehTh M MpUpOMHBIii a3, HX MIPUMEHEHUE.

ITuneH. XUMHUYECKOE CTPOCHUE MOJIEKYJbl dTuieHa. [[BoifHas cBs3b. BzaumojelicTBhe STHIIEHA C BOIOM.
Peaxmun nomumepuzarun strsieHa. [IpencraBineHne o monmuMepax Ha mpuMmepe mosmdTiieHa. [lonuatuinen u ero
3HAYCHUE.

CoupTbl (METaHOI, 3TAHOIN, TIUIEPWH) KaK KaK MPEACTABUTEIH KHCIOPOJCOAEPIKAMNX OPTaHUIECKHX
COCAMHECHUM.
[lonsiTHe 0 TMpeAenpHBIX OJHOATOMHBIX CIHUPTAaX HA MPUMEpPaX METaHoJa W 3TaHona. TpexaroMHBI CIHUPT —
TJIMIICPHH.
[TonsiTHe 00 anmpaeruaax Ha MpuUMepe YKCycHoro anbaeruia. OKUcIeHHe albIeru/ia B KUCIIOTY.

KapGoHoBbie KHCJIOTBI (YKCyCHas, CTE€apHHOBas) KaK TPEACTABUTCIHM  KUCIOPOACOACPKAIIIX
OpPraHUYECKUX COECAUHEHUM.
OIHOOCHOBHBIE TPEAETbHBIE KapOOHOBBIE KUCIOTHI HAa MPUMEPE YKCYCHOUM KUCIOTH. Ee cBoHCTBa 1 pUMEHEHHE.
CreapuHOBasi KUCJIOTA KaK MPEACTABUTENb KUPHBIX KapOOHOBBIX KUCIIOT.

BuoJsiornyecku BaskHble BelleCTBA: KUPHI, YTIICBOIBI, OCIIKH.
Xumusa u nuwa. Karoputinocms ocupos, 6enxos u yeneo0os. Komncepeanmol nuujegvblx npooykmoe (VKCycHas
Kucioma,).
Peakmum srepudukanmy v MOHITHE O CIOXKHBIX dupax. JKupbl Kak CIOXHBIE dQUPHI TIHUIEPUHA U KUPHBIX
KHCJIIOT.
[lonsiTre 00 aMuHOKMCIIOTAX. Peakium momukoHAeHcauu. benku, ux cTpoeHue 1 OHOIOTHYECcKast POJib.
ITonste 00 yraeBomax. IJroko3a, ee cBolicTBa WM 3HaueHWe. Kpaxman M 1ewioio3a (B CpaBHEHHH), HX
OuonorHYecKas poJib.
JeMoHcTpanuu. Mozenu MOJIEKyJI MeTaHa M APYTHX YIJICBOJIOPOJOB. B3anMonericTBue sTHieHa ¢ OpOMHON
BOJOH M pacTBOpOM TiepMaHraHata Kamus. OOpasisl 3TaHONa W riumepuHa. KadecTBeHHash peakius Ha
MHOTroaToMHbIe cnupThl. [lomydyenne ykcycHo-3THioBoro a¢upa. OMbUIeHHE Xupa. B3anMoneiicTBre TITIOKO36I €
aMMHUAYHBIM PacTBOpPOM OKcuaa cepeOpa. KadecTBeHHas peakmusi Ha Kpaxmal J{oka3aTenbCTBO HaTWYHS
(hYHKITMOHAIBHBIX TPYIIIT B PAaCTBOPaxX aMHUHOKUCIIOT. I'opeHue OenkoB (IIEPCTH WM NITUYBUX NepbeB). L[BeTHBIC
peakiuu OeIKOB.

JlabopaTopHble onbIThI. 14. M3roToBnenne Moaenei Mosekyn yriaesonopooB. 15. Cpoiicta riuuepuna. 16.
B3aumopeiicTBrue miroko3sl ¢ ruapokcuaom meau (1) 6e3 marpeBanus u npu HarpeBanuu. 17. BzaumonericTeue
KpaxMaina ¢ HOJ0M.

Tema 6. O0o01IeHHe 3HAHMI MO XMMHM 32 Kypc OCHOBHOII mKkoJbl. IloaroroBka Kk rocyaapcTBeHHOMH
utoroBoi arrecrauuu (I'HA) (7 1)



[Tepuoanueckuii 3akoH u Ilepuognueckas cuctema xumuaeckux snementoB J[. 1. MenneneeBa. @uznueckuiil
CMBICJI TOPSIAKOBOIO HOMEpA 3JIEMEHTa, HOMEPOB IIEpHOJia W TPyHIbl. 3aKOHOMEPHOCTH H3MEHEHUsI CBOMCTB
3JEMEHTOB M HX COEIMHEHWM B TMepHoJax MW TIpyNnax B CBETE MPEACTaBICHUNH O CTPOCHUH aTOMOB
3J1IEMEHTOB.3HaYeHUE NIEPUOIUUECKOr0 3aKOHA.

THUIBl XUMUYECKUX CBA3E€H U THUIBI KPUCTAIUIMYECKUX PELIETOK. B3anMOCBA3b CTPOEHMS U CBOWCTB BEILIECTB.

Krnaccudukanumss XMMHUUECKMX pEaKIMii 10 pPAa3IMYHbIM INpH3HAKaM (YHCIO W COCTaB PEArupyroumx u
00pa3ylomuxcs BELECTB; HAIWYKME TPaHULbI pazaena (as; TermmoBoil 3QQeKT; N3MEHEHHE CTENeHEeH OKHCICHUS
aTOMOB; UCIIOJIB30BaHNE KAaTAIM3aTOPa; HalpapieHne npoTekaHus). CKOPOCTh XMMUYECKHX PEaKIMi U (aKTopBbl,
BiMsIIOLIME Ha Hee. OOpaTUMOCTh XMMUYECKUX PEAKLUI U CIIOCOOBI CMEIEHUS XUMHUYECKOTO PABHOBECHS.

[IpocTeie u cnoxkHble BemiecTBa. MeTamibl U HEMETaUIbl. [ eHeTHdeckue psnpl MeTala, HeMeTaula U
nepexonHoro meraua. OKCUABI U THIPOKCHABI (OCHOBaHUS, KUCIOTHI, amM(oTepHble THAPOKCUABI), comu. Mx
cocTaB, KiIaccupUKaus ¥ o0IIMe XMMHUYECKHE CBOMCTBA B CBETE€ TEOPUU DJIEKTPOJIMTUYECKOW JUCCOLMALU U
IPECTABICHUI O IIpolieccaX OKUCIEHHUS U BOCCTAHOBIICHMUSL.

TemaTn4yeckoe IAHUPOBaHNe. XuMHus 8 Kjacc

Ne i/t | HammeHOBaHHE TeMbI Bcero vacos N3 Hux
IO TIPOTP. (axr. IP.P. K.P.
1. Brenenne 4 4
2. Tema 1. ATOMBI XUMHYECKHX JIEMEHTOB 9 9 K.p. Nel
3. Tema 2. TIpocThie BemecTBa 6 6
4, Tewma 3. CoequiHeHNE XUMUYECKHIX DJIEMEHTOB 14 14 K.p. Ne2
5. Tema 4. I3MeHeHMs, TPOUCXOAALINE C 12 12 K.p. Ne3
BEILIECTBAMHU.
6 Tema 5. IIpaktuxkym Nel 3 3 Nol,Ne
2,Ne3.
7. Tema 6. PactBopenue. PactBoprl. CBolicTBa 18 18 K.p. Ned
pPacTBOPOB AEKTPOIUTOB. OKUCIUTETBHO —
BOCCTaHOBUTEIBHBIE PEAKIIHH.
8. [paxTukym Ne2 1 1 Ned
Bcero

TemaTnueckoe NJIaHUpoBaHue. Xumus 9 Kjacc

Nei/m | HanmeHOBaHME TEMBI Bcero gacos W3 Hux

o taxr. Ip.P. K.P.

nporp.




1. Beenenune. O0mas xapakTepuCTHKa XUMUIECKIX 11 11 1
3JIEMEHTOB U XUMUYECKUX peakiuid. [lepuonndaeckuit
3aKOH U MEPUOANYECKAS CHCTEMA XUMUYECKUX

anemenToB JI.1.Menneneena.

2. Tema 1. Metamsl 14 14 +2 1

3. Tewma 2. IIpaktukym 1. «CBoiicTBa METAJUIOB U KX 1 1 1
COEUHEHUID)

4. Tema 3 «Hemeramibn» 24 24 1

5. Tema 4. Ilpaktukym 2. «CBoiicTBa COCTMHEHUA 3 3 3
HEMETAIOB

6. Kpatkue cBenenust 06 OpraHn4eckux COCAMHEHHSX. 4 4

7. Tema 5. O6o01IeHe 3HAHHIA TIO XUMHH 32 KyPC 8 7

OCHOBHOH IITKOJIBI.

[IpoMexyTodHas arTecTanusi(TECTHPOBAHUE)

TpeOoBaHUS K YPOBHIO MOATOTOBKH YYAIIIUXCS

Pe3ynbTarbl 00y4eHHST XMUMHUH JOJKHBI COOTBETCTBOBATH OOIIMM 3ajauaM TpeaMeTa U TpeOOBaHUSAM K €ro
YCBOEHHIO. Pe3ynbTaThl OOy4YeHHs OIEHHMBAIOTCS 10 MATHOAUIBHOW cucTeMme. [Ipu OIeHKe YYUTHIBAIOTCS
CIEYIONINE KAaueCTBCHHBIC MOKA3aTEIH OTBETOB:

e yOuHa (COOTBETCTBUE U3YUCHHBIM TEOPETUUECKUM O00OIECHUIM);

® OCO3HAHHOCTH (COOTBETCTBHEC TPEOYEMbIM B MPOrpaMME YMCHHUSM TMPHUMEHATh TMOJTYUYCHHYIO
“H(OpPMAIIHUIO);

®  0JIHOTAa (COOTBETCTBHE 00BEMY ITPOrpaMMbl U HHPOPMALIUK YICOHUKA).

IIpy OliCHKE YYMTBHIBAIOTCS YHCIO M XapakTep OMIMOOK (CYIIECTBCHHBIC WIM HECYIICCTBCHHEIC).
Cyl1iiecTBeHHBIE ONMIMOKHA CBA3aHBI C HEAOCTATOYHON TIIyOHMHOM M OCO3HAHHOCTBIO OTBETa (HANPHUMEp, YUECHHK
HEIPABWIbHO yKa3ajl OCHOBHBIC IPHU3HAKH ITOHSATHM, SBICHHH, XapaKTCPHbIE CBOICTBA BCIIECTB, HEIIPABUILHO
(hopMyITHPOBaIT 3aKOH, MPABUIIO U T. I. WX YUCHHK HE CMOT IPUMEHUTH TEOPETUUCCKUE 3HAHUS ST OOBSICHCHHS U
npecKa3aHus SIBIICHUH, YCTaHOBJICHUS IPUIMHHO-CIIEJICTBEHHBIX CBSI3€H, CPaBHEHUS U KiaCCU(UKAIMH SBICHUN
U T. IL.).

HecyiecTBeHHbIC OIIMOKU ONPEICIIAIOTCS HEIOJIHOTON OTBeTa (HAaIpUMeEp, YIIYIICHUE M3 BHUa KAKOro-In00
HexapakTepHoro (akTa MpU OIMUCAHWUHM BellecTBa, mpoiiecca). K HUM MOXHO OTHECTH OTOBOPKH, OIMCKH,
JIOITYIIIEHHBIC 110 HEBHUMATEIBHOCTH (HalmpuMep, Ha JiBa U Oojiee ypaBHEHHUsI PEaKIMU B MOJHOM HOHHOM BHUJIC
JIONyIIeHa OJTHA OIMOKa B 0003HAUYCHHH 3aps/1a HOHA).

Temamuueckuii KOHmMpOJb OCYUIECTBISIETCS TI0 3aBEPIICHWH KPYIMHOTO Onoka (TeMbl) B (opme
KOHTPOJIBHOM PaOOThI MU TECTHPOBAHUS.
Hmozoewblii KOHmMPonb OCYLIECTBISETCS MO 3aBEpIICHUM yuyeOHOro martepuana B Qopme, onpeaenseMon
[TonosxeHnem 06pa30BaTENBLHOIO YUPEXKICHUS - UTOTOBOM KOHTPOJIBHOM PabOThI.
Opzanuszayua u KOHMPOIL 30 6CEMU 6UOAMU NUCLMEHHBIX PAdOm OCYIIECTBISAETCS Ha OCHOBE €IMHBIX
TpeOOBaHM K YCTHON M TUCbMEHHOM pedr ydaluxcsl.
OCHOBHBIMH BHJaMU KJIACCHBIX M JOMAIIHHUX MHACBMEHHBIX pabOT ydalmxcsl SBISIOTCS OOydarolue
paboThl, K KOTOPBIM OTHOCSITCS:
®  [JIaHBI U KOHCHEKTHI JIEKIUN YUUTEIS;
®  33/1a4M M YOPAKHEHUS 10 XUMHUH;
e pedepaThl 0 XUMUHY;
e  OTBETHI HA BONPOCHI 110 XUMUHU;



OTYETHI MO BHIMOTHEHHUIO JIA0OPATOPHBIX ONBITOB M MPAKTUIECKUX PAOOT MO0 XMUMHUH;

e JIOMalIHUE TBOPYECKUE PabOThI, KOTOPBIE JAIOTCS [0 YCMOTPEHHUIO YUUTENS OTACIBHBIM YUalluMCs;
COCTaBJICHHE aHATUTUYECKUX M 000OIIAIONIMX TaOMuI, CXEM, KJIACTepOB M T.J. (0e3 KONMpoBaHUs
TOTOBBIX TAOJIUIL 1 CXEM YICOHUKOR).

JIis BBIONTHEHHsT BCEX BHJOB OOyYaromux paboT ydarmiuecs JOJDKHBI UMETh CIEAYIolee KOJIUYECTBO
TeTpajeil Mo XUMHUH — TI0 3 TeTpaju:

1 rerpazp - paboyas TETpaib, I/i¢ BHIIOIHAIOTCS MMChbMEHHBIC pabOThI HA YPOKE, BEAETCS KOHCIICKT.

2 Terpaab — Ui J1a0OpaTOpPHBIX OINBITOB W MNPAKTHYECKUX paboT, rae OoQOPMIISIOTCS OTYETHI IO

BBITTOJIHEHHIO MTPAKTUYECKUX PaOOT, OIICHKU BBICTABISIOTCS KOKIOMY YUeHUKY. [Ipy olleHuBaHUM OTYEeTAa 1O

BBITOJIHEHUIO MPAaKTHUECKON paboThl 0c000€ BHUMAHKE YAETSIETCSl KaYeCTBY U IOJIHOTE CaMOCTOATENbHBIX

BBIBOJIOB YUEHHUKA.

3 TeTpaap — TETPanb s BHIMOJHEHUS KOHTPOIBHBIX PadoT.

B Tedenue yueOHOTO rojia TeTpaau isl NPaKTHUYECKUX paObOT U KOHTPOJISl 3HAHUH XpaHATCA B ILIKOJIE.

B cBsi3u ¢ Tem, 4To NabOpaTOPHBIC OMBITHI yYaIlMEecs BBITIONHSIOT (POHTAILHO U CYIIHOCTH OIBITOB
BBISICHSIETCS HA YPOKE, OLIEHKHU 32 MX OMUCAHUE BBICTABISITH BCEM ydaluMmcs He cienyeT. OLeHKy YYeHHKY MOYKHO
BBICTABUThH TPU €0 aKTUBHOM YYaCTHH B OOCYKICHUHM MaTepuana, OBICTPOM BBIIOJIHEHHH OIBITOB, TPABHILHOM
ux a”Hainuze. [loaToMy 1abopaTopHbIE OMBITH IO XUMHH OLIEHUBAIOTCS] BEIOOPOYHO.

OcHoBHas 3ajjaua MPAaKTUYECKUX PadOT MO XMMUM, TPOBOJUMBIX B KOHIIE U3yUCHHS TEM, - 3aKpEIUICHHE
3HaHUHU W MpakTHYECKHX yMeHWH yuamuxcs. [Ipaktrdeckue pabOThl ¢ MCHOJIb30BAHUEM HHCTPYKUUNA YUEHHUKU
BBITIOJTHSIOT MHAUBUYaJbHO WIW B Mapax. B 3Tom ciydae Kaxaplidi yueHHK OyjaeT mpuoOperaTh HEoOXOIUMbIe
npaktudeckue ymeHus. OTYeT MO BBIIOJHEHHIO NPAKTHYECKOH pPabOThl O(GOPMIISETCS KaXIbIM YYEHHKOM
WH/INBUTY ATTBHO.

KPUTEPUM 1 HOPMbI OLIEHKH 3HAHUA OB YYAIOIINXCS

1. Onenka ycTHOro OTBETA.
OtMeTKa «5» !
- OTBET IOJIHBIM U MPABWIbHBIA HA OCHOBAHUU U3YUYEHHBIX TEOPUIL;
- MaTepuan U3J0KEH B ONPEEICHHON JIOTHYECKOW MOCIEN0BaTENBHOCTH, INTEPATYPHBIM SI3BIKOM;
- OTBET CaMOCTOSITEIbHBIN.
OtBer «4»
- OTBET IIOJIHBbIM U ITPAaBUIbHBIA HA CHOBAHUM U3yYEHHBIX TEOPUN;
- MaTepual M3JIOKEH B OIPEICNICHHOM JIOTUYECKOW II0CIEeNOBaTeNbHOCTH, IPH 3TOM JOIYIIEHbI JBE-TPU
HECYIIECTBEHHBIC OLINOKH, UCTIPABJICHHBIE IO TPEOOBAHHUIO YUUTEISL.
Otmerka «3» !
- OTBET IOJIHBIHM, HO IPY 3TOM JIOTyIIEHa CYLIECTBEHHAs! OIIMOKA WIIM OTBET HEIOIHbINA, HECBSA3HBIN.
OtMeTKa «2» !
- Tpu OoTBeTe OOHApY’>KEHO HEMOHWMAaHHME YYalluMCS OCHOBHOTO COJCp)KaHMs y4eOHOTo MaTephaia HIH
JIOIYILLIEHbl CYILECTBEHHBIE OLIMOKM, KOTOpbIE y4allMHCA HE MOKET HCIPABUTh NPH HABOJILUX BONpOCax
YUHTENS], OTCYTCTBHE OTBETA.

2. OneHka 3KcnepuMeHTAIbHbBIX YMeHHUH.

- OmeHka CTaBUTCS Ha OCHOBAaHMM HaONIONEHMS 3a ydYalllUMUCS M MUCHbMEHHOTO OT4eTa 3a paboTy.
OtMmeTKka «5»:
- paboTa BHIOIHEHA TIOTHOCTHIO M MPABUIILHO, CJIEIaHbI MPABUIILHEIC HAOTIOICHHS U BBIBO/IBI;
- OJKCIEPUMEHT OCYIIECTBIICH MO IJIaHy C yY4ETOM TEXHHKH 0E30MacHOCTH W MpaBHII Pa0OTHI C BEIIECTBAMH U
00opynoBaHuEM;
- TPOSIBIIEHBI OPTaHU3AIMOHHO - TPYAOBbIE YMEHUsI, TIO/UIEPKUBAIOTCSI YACTOTa paboyero MecTa U MopsIoK (Ha
CTOJIE, 3KOHOMHO HCIOJIb3YIOTCS] PEaKTUBBI).

OtMeTKa «4» !
- paboTa BBIIOJHEHA MPABWIBHO, CAENAaHbl MPABWIBHBIE HAOIOJAEHUS W BBIBOJBI, HO MPU DTOM DKCIIEPUMEHT
MPOBENICH HE MOJIHOCTHIO HITH AOMYIIEHBI HECYIIECTBEHHBIE OIMOKH B paboTe C BelIeCTBAMH U 000PYTOBAHUEM.

O1MmeTKka «3»:
- paborta BBIMONHEHA MPABWJILHO HE MEHEE YeM HAIOJIOBHHY WIIM JOMYyIIEHAa CYyIEeCTBEHHas OINMOKa B XOJe
JKCIIEPUMEHTAa B OOBSICHEHNH, B 0()OPMIIEHUU pa0OThI, B COOMIOCHHUY MPABII TEXHUKH 0€30MaCHOCTH Ha padoTe
C BEIIECTBAMU U 000PYIOBAaHHEM, KOTOpPAas UCTIPABISAETCS 1O TPEOOBAHUIO YUUTEIISI.

OT1MeTKAa «2»:



- JIOMYIICHBI JiBe (M 00JIee) CYIIECTBEHHBIC OIIMOKM B XOJ€: JKCIICPHUMEHTa, B OOBSICHCHUH, B O(OPMICHUM
paboThl, B COONIOICHUY MPABWI TEXHUKHA OE30MACHOCTH MPH paboTe ¢ BelecTBAMU M 000pYI0BaHUEM, KOTOPBIC
YYAIIHNACS HE MOYKET MCIPABUTh JaKe MO TPEOOBAHUIO YUUTEIS,

- paboTa He BBINMOJIHEHA, y y4Yalerocsi OTCYTCTBYET IKCIIEPUMEHTATbHBIC YMEHHS.

3. OueHka yMeHHIi peliaTh pacyeTHbIe 3aJa4u.
OT1MeTKa «5»:
- B JIOTHYECKOM PACCYKJCHUU U PEIICHUH HET OIHOOK, 3a/1a4a pelieHa paluoHaAIBHBIM CIIOCO00M;
OrMeTKa «4»:
- B JIOTUIECKOM PAaCCYXJICHUU W PEIICHUs] HET CYIICCTBEHHBIX OIIMOOK, HO 3ajaya pellcHa HepalMOHAITBHBIM
CHoco0OM, WIIM JIOMYIIEHO He 00Jiee IBYX HECYIIECTBEHHBIX OMNOOK.
O1MeTKAa «3»:
- B JIOTUMECKOM PAacCYXJCHUH HET CYIIECTBEHHBIX OIMUOOK, HO JOMyIIeHa CyIIecTBEHHas omuOKa B
MaTeMaTHYECKUX pacueTax.
OrMeTKa «2»:
- IMEETCS CYIIECTBEHHBIC OMMOKH B JIOTHYECKOM PAcCYKIICHUH U B PEIICHHU.
- OTCYTCTBHE OTBETA Ha 33J[aHuE.

4. OueHka NMCbMEHHBIX KOHTPOJILHBIX PadoT.
OT1MeTKa «5»:
- OTBET IOJIHBIM M MPABWIbHBIA, BO3MOXHA HECYIISCTBCHHAs OIIMOKa.
OrMeTKa «4»:
- OTBET HETIOJIHBIN WM JIOMYIIEHO He 0oJiee IBYX HECYIIICCTBEHHBIX OIIHOOK.
OrMeTKa «3»:
- paboTa BBITTOJIHEHA HE MEHEE YeM HAarloJIOBUHY, JOIMYIIEeHA OfHA CYIIeCTBEHHAs OIMUOKAa W MPHU 3TOM JIBE-TPH
HECYIIIECTBEHHEIE.
OT1MeTKAa «2»:
- paboTa BBINOJIHEHA MEHBIIIE YeM HAIOJOBUHY WU COJIEPKHUT HECKOIBKO CYIECTBEHHBIX OLITHOOK.
- paboTa He BBITIOJIHEHA.
[Tpu olleHKE BBITIONIHEHWS NMHCHMEHHON KOHTPOJBHOW Pa0OThI HEOOXOIUMO YYHTHIBATH TPEOOBaHUS €IHHOTO
op¢orpadudeckoro pexxuMa.

5. OueHka TecTOBBIX padoT.

TecThl, cocTosiiue M3 MATH BOIPOCOB MOXKHO HCIIOJIB30BaTh TOCIE H3YUYEHHs KaXJIOro Marepuaia
(ypoka). Tect m3 10—15 BompocoB ucmonb3yercs sl rnepuogndeckoro koHTpoms. Tect uz 20—30 Bompocos
HEOO0XOIMMO HCIOIB30BaTh I HTOTOBOTO KOHTPOJISL.

ITpu olLleHMBaHUY UCIIOJIB3YETCA CIENYOIAsl IKaa: Ul TecTa U3 MIATH BOIIPOCOB
* HET OIMOOK — OI[EHKA «5»;

* 0JIHa ONIMOKA - OIIEHKA «4»;

* JIB€ OIIMOKH — OLIEHKA «3»;

* TpH OLIMOKU — OIIEHKA «2».

st recta n3 30 BOpoCoB:

* 25—30 npaBWIBHBIX OTBETOB — OLIEHKA «5»;

* 19—24 npaBUIBHBIX OTBETOB — OIIEHKA «4);

* 13—18 npaBWIBHBIX OTBETOB — OIIEHKA «3%;

* MeHblIIE 12 MpaBUIBHBIX OTBETOB — OIIEHKA «2).

6. Onenka pedepara.

Pedepar orneHnBaeTcs 1o Cleay oM KPUTSPHSIM:

* coOJTI0/IeHNE TPEOOBAHUH K €ro 0(hOPMIICHHUIO;

* HeOOXOIUMOCTb U JIOCTATOYHOCT JUTS PACKPBITHS TEMBI IPUBEJICHHON B TeKCTe pedepara uHpopMaIiy;

* yMEHHE 00y4aroerocsi CB000IHO H3JiaraTh OCHOBHBIC HIICH, OTPaXKECHHBIC B pedepare;

* CIIOCOOHOCTH OOYyYaromierocsl MOHSTh CYTh 33JaBaeMbIX WICHAMH AaTTECTAI[HOHHOH KOMHCCHH BOTIPOCOB H
chopMyTHPOBaTh TOYHBIC OTBETHI HA HUX.

Pecypcroe obecneuenue paboueii npozpammol:
Ocnoenas tumepamypa:
1. Taopuensu O.C. YueOnuk. Xumus. 8 kiacc. — M.: JIpoda.



2. Tadopuensa O.C. Ilporpamma kypca xumuu it 8 — 11 kiaccoB 001e00pa30BaTeIIbHBIX
yupexnenuii. —M.: JIpoda.

3. COOpHUK HOPMATHUBHBIX JOKYMEHTOB. XuMmus. DenepanbHbIi KOMIIOHEHT TOCYAapCTBEHHOTO
cranaapta. — M.: JIpoda.

JlononnumenvHas numepamypa:
4. Tabpuensa O.C., Bockoboitnukosa H.II., AmykoBa A.B. HactonpHas kaura yuurens. Xumus. 8
Kiacc.: Meroaudeckoe nocobue. - M.: JIpoda, 2002 — 2003.
5. Tabpuensa O.C., CmupHoBa T.B. M3yuaem xumuto B 8 wiacce.: JumakTnieckne mMarepuaibl. —
M.6 bauk miroc, 2004.I'a6puensa O.C., SmykoBa A.B. Pabouas Terpanp. 8 knacc. K yueonuky O.C.
INabpuensaa « Xumus. 8». — M.: poda, 2009.

MarepHarbHO-TEXHHUECKOE 00ecIieueHHeE:
1. llepuomnyeckasi cucTeMa XMMHYECKUX IEMEHTOB (CTEHIOBBIN BapHUaHT);
2. DIeKTpOXUMHUYCCKHH Psil HAIPSHKCHUH METaJIOB;
3. JlabopatopHoe 00OpyIOBaHME: CTEKIITHHAS, (haphopoBas MOCya, BEChI, CTUPTOBKH;
4. Xwumudeckue peakTuBhl: 2, 4, 5, 6,7,8 Tpynn XpaHeHuUs;
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