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1. Ilnanupyembie pe3yabTaThl 00y4YeHHUsI.
JIMYHOCTHBIMH Pe3yJbTATAMH U3YUEHUS MpeaMeTa «XUMUsD SBISIIOTCSA CIETYIOIINE
YMEHHS:

1. OCO3HaBaTb CIAUMHCTBO HW NECJIOCTHOCTH OKPYXAKOWICTO MHUpPA, BO3MOKHOCTHU Cro
IMO3HABAEMOCTH X OOBSICHHUMOCTH Ha OCHOBE I[OCTI/I)KGHI/II\/'I HAayKu;
2. IMOCTCIICHHO BBICTPAUBATH COOCTBEHHOE HECJIOCTHOC MHUPOBO33PCHUC: OCO3HABATH

HOTpe6HOCTB N TOTOBHOCTH K CaMOO6pa3OBaHI/IIO, B TOM 4YHCJIC U B paMKax CaMOCTOATEIbHON
JACATCIIBHOCTH BHC IIKOJIBI;

3. OLICHHUBATh KU3HEHHBbIC CHUTyallMd C TOYKH 3peHusi Oe30macHoro obpasza KH3HU U
COXPAHEHUA 310POBbS;

4. OLICHUBATh FKOJOTMYECKUM PUCK B3aMMOOTHOILIEHUH YEJIOBEKA U TIPUPOJIBI.

5. (GhopMHUPOBATh IKOJOTUYECKOE MBINUICHHE: YMEHUE OIICHUBATH CBOIO JIEATEIBHOCTh U

HOCTYIIKU JPYTUX JIFOAEH ¢ TOUKHU 3PEHUSI COXPAHEHUs OKPY>KaloLIel cpeibl - rapaHTa )XKU3HU U
Oyaronosryuus JiroAei Ha 3emIie.

MeTtanpeameTHe pe3yJibTaThl.

MeramnpeaMeTHbIe Pe3yIbTaThl, BKIIOYAIOT OCBOCHHBIC OOYYAIOUIMMHCS MEXKIPEIMETHBIC
HNOHATUS M  yHHUBEpCAJbHbIE YydeOHbIe JEHCTBUS  (PEryJsTHBHbBIE, IIO3HABATENIbHBIC,

KOMMYHHKATHBHBIE).

PeryasituBubie YY |

1. YMeHHe caMOCTOSITENFHO ONPENENATh e 00y4eHUs], CTABUTh U (OPMYIHPOBATH
HOBbIE 3aJ]aud B yyeOe M II03HABaTEJIbHOW JEATEIbHOCTH, Pa3BUBaThb MOTUBBI M HMHTEPECHI
CBOEH MO3HABATEIIbHOU JAesATebHOCTH. OOYyYarONIuics CMOXKET:

® aHAJM3UPOBATh CYIIECTBYIOUIME U IUIAHUPOBaTh Oyayiiue oOpa3oBaTelibHbIE
pe3yJbTaThl;

® JIeHTU(PULIUPOBATH COOCTBEHHBIE TPOOJIEMBI U OIPEAEIATH [NIABHYIO NIPO0IIeMY;

e BBIBUraTh  BEpPCUM  pELIEHUS  NIpodsembl,  (HOpMyIHpOBaTb  TUIOTE3BI,
IPEBOCXUIIATh KOHEUHBIH pe3yJIbTarT;

® CTaBUTh 1IeJIb JESITEIbHOCTH HA OCHOBE OIPEeIEHHON MPOOIEMBI U CYIIECTBYIOIIUX
BO3MOXKHOCTEI;

e (¢opMynupoBaTh yueOHbIE 33Jaud Kak Iard JOCTH)KEHUS IOCTaBICHHOM LIeIu
JESATEIBHOCTH;

e 00OCHOBBIBaTh II€JI€BbIE OPUEHTHUPBI U MPHOPUTETHI CCHUIKAMU Ha LIEHHOCTH,
yKa3bIBasi U 00OCHOBBIBAs JIOTUYECKYIO TIOCIIEI0BATEIbHOCT 111aroB.

2. YMeHHE CaMOCTOSITENIbHO IUIAHUPOBATh ITYTH JOCTHIKEHUS LEJIel, B TOM YHCIE
albTepHATUBHBIE, OCO3HAHHO BBIOMpATh Hanbosee 3PPeKTUBHBIE CIIOCOOBI PEIIEHUs YUeOHBIX
¥ MO3HaBaTeNbHBIX 3a/1a4. OOyyaromuics CMOXKET:

® OmpenensiTh HEoOXoauMmble JieificTBUe(s)) B  COOTBETCTBUHM C  Y4eOHOH W
MO03HABATEJILHOM 3a7aueil U COCTABJIATH AITOPUTM UX BBIIOJHEHHUS;

e 00OCHOBBIBaTh U OCYLIECTBIISITh BbIOOP Hanbosiee 3(h(PEeKTUBHBIX CIIOCOOOB pELICHUS
y4eOHBIX Y M03HABATEIbHBIX 3a7a4;

® OMNpeAensTh/HaXOqUTh, B TOM YHUCII€ U3 NPEAJIOKEHHBIX BapUaHTOB, YCIOBHS JUIS
BBINOJIHEHUS y4eOHOM M TO3HaBaTeNbHOM 3a/1auu;

® BBICTpauBaTh JKU3HEHHbIE IUIaHBl Ha KPAaTKOCPOUYHOE Oyayluee (3asBIIATH LIEJIEBbIE
OpUEHTHUPBI, CTaBUTh aJleKBaTHbIE WM 3aJaud W TMpeuiaraTb JEHCTBUS, YyKas3blBasi U
000CHOBBIBas JIOTHYECKYIO TOCIIEI0BATEILHOCTD I11aTroOB);

e BBHIOMpaTb W3  NPEUIOKEHHBIX  BApHMAHTOB W CAMOCTOSITENIbHO  HCKaTh
CpelCTBa/pecypehl AJisl peLICHUS 3a4a4n/JOCTUKEHUS 1IeIH;

® COCTaBJATh IUIAH peUIeHHUs MpoOsieMbl (BBIMOJIHEHHUS MPOEKTa, MPOBEACHUS
UCCIIEI0BAHUS);

® OmNpeneNsiTh MNOTEHIMAJbHbIE  3aTPyJHEHHs TP  pEUIeHHH  y4uyeOHOH
MO3HABATEJIbHON 337]aui M HAXOJIUTh CPEJCTBA JIJISl X YCTPaHEHHUS;



® ONUCHIBATH CBOM ONBIT, OohopMIIsAs €ro Uil IepeJadyd JAPYTHUM JIIOASM B BUJC
TEXHOJIOTUH PEIICHHsS MPAKTUYECKUX 3a7a4 ONPEIeICHHOTO KJ1acca,

® IUIAHHPOBATh M KOPPEKTUPOBATh CBOK HMHIUBUAYaTbHYIO 00pa30BaTeNbHYIO
TPaEKTOPHUIO.

3. YMeHHE COOTHOCHTH CBOM JCWUCTBUS C IUIAHUPYEMBIMH pe3yJIbTaTaMH,
OCYILECTBIIATh KOHTPOJb CBOEH JEATENIbHOCTH B Ipolecce JOCTHKEHHsS pe3yJibTara,
ONpeneNniaTh CHocoObl ACWCTBUI B pamMKax NPEUIOKEHHBIX YCIOBHA W TpeOOBaHMIA,
KOPPEKTUPOBATh CBOM JICHCTBUS B COOTBETCTBUHU € U3MEHsOIIEHCs cuTyannei. OOyuaromuiics
CMOJKET:

® OIpEeNeNsiTh COBMECTHO C IEIaroroM M CBEPCTHUKAMHU KPUTEPUH IUIAHUPYEMBIX
pe3yIbTATOB U KPUTEPHU OLIEHKU CBOEH YUeOHO! AeATeIbHOCTH;

® cucTeMaTU3UpoBaTh (B TOM 4YHCIE BBIOMpaTb IMPUOPUTETHBIE) KPUTEPUU
IUTAHUPYEMBIX PE3YJIbTaTOB U OLEHKU CBOCH NESATEIHLHOCTH;

e 0oTOMpaTb WHCTPYMEHTHI JUIS OILICHMBAaHHUS CBOCH MAEATEIbHOCTH, OCYIIECTBIISTH
CaMOKOHTPOJIb CBOCH JEATEIbHOCTH B PAMKAX MPEJI0KEHHBIX YCIOBUI U TpeOOBaHMIA;

® OLEHMBATh CBOK JESTEIbHOCTb, APryMEHTUPYS NPUYMHBI JOCTHXKEHUS WM
OTCYTCTBUS TUNITAHUPYEMOTO PE3yJIbTaTa;

® HAXOOUTh JIOCTaTOYHBIC CPEACTBA /IS BBHINOJIHEHUS YYEOHBIX JEHCTBHH B
M3MEHSIOMICHCS CUTYalluy W/WJIH TIPH OTCYTCTBUU IJIAHUPYEMOTO PE3yibTaTa,

e paboTas MO CBOEMY IUIaHy, BHOCHTH KOPPEKTHBBI B TEKYIIYIO NEATEILHOCTh Ha
OCHOBE aHaJIM3a W3MEHEHMH CUTyaluu I IOJYy4YeHMs 3aIUIaHUPOBAHHBIX XapaKTEPUCTHK
IPOIyKTa/pe3ynbraTa;

® YCTaHABIMBATH CBSI3b MEXIy TIIOIYYEHHBIMA XapaKTEPUCTHKAMH TIPOIYKTa H
XapaKTepUCTUKaMM Tpoliecca AEATENbHOCTH M IO 3aBEPUICHUU JESATEIbHOCTH MpelaraTh
M3MEHEHHE XapaKTePUCTUK MPOIIecca ISl MOJTyUeHHs! YIIyUIICHHbBIX XapaKTePUCTUK TPOIYKTa,;

® CBEpATh CBOM JCUCTBHUS C LEIBbIO M, NMPH HEOOXOAMMOCTH, HCIPABISATH OIIHOKH
CaMOCTOSITENIBHO.

4. YMeHHe OLIEHUBATh MPABUIHHOCTH BBHIMOJHEHUS y4eOHOH 3amaun, cOOCTBEHHBIE
BO3MOYKHOCTH ee perieHusi. O0yyaroImuics CMOXKeT:

® ONpeneNsiTh KPUTEPUU NPAaBUIBHOCTH (KOPPEKTHOCTH) BBINOJHEHUsI Y4eOHOM
3a/1a49u;

® aHAIM3MPOBATH M OOOCHOBBIBATH MPUMEHEHUE COOTBETCTBYIOMIETO HHCTPYMEHTAPHS
JUIs BBITIOJIHEHUS! y4eOHOH 3a/1auu;

e CBOOOJHO IMOJB30BaThCA BHIPAOOTAHHBIMM KPUTEPUSMHU OLIEHKM M CaMOOILCHKH,
UCXOJIS U3 TIETT M UMEIOIINXCS CPEICTB, pa3iinyiasi pe3ysibTaT H CoCcOObI IeHCTBUH;

® OIEHWBATh TNPOIYKT CBOEH NESATETHHOCTH MO 33JaHHBIM H/WJIM CaMOCTOSTEIBHO
OTIpeNIeIEHHBIM KPUTEPHSIM B COOTBETCTBHUH C IEIBIO ACATEIBHOCTH;

e 00OCHOBBIBATH JIOCTHKHUMOCTh II€JIM BBIOPAHHBIM CIOCOOOM Ha OCHOBE OIICHKHU
CBOMX BHYTPEHHHX PECYPCOB U JOCTYIHBIX BHEITHUX PECYPCOB;

e (QuKCHpOBaTh M aHAJIM3UPOBATh JUHAMHMKY COOCTBEHHBIX 00pa3oBaTENbHBIX
pe3yJbTaToB.

5. Bnanenue oOCHOBaMHM CaMOKOHTPOJIS, CaMOOLIEHKH, NPUHATHS pELIeHUH WU
OCYIIIECTBIIEHUS OCO3HAHHOTO BBIOOpA B y4eOHOM U Mo3HaBaTeabHON. OOyJaronuics CMOXKET:

e HaOmOJaTh M AHAIM3MPOBATh COOCTBEHHYIO Y4YeOHYI0 U  I103HaBaTEIbHYIO
JeSITebHOCTD U AEATENbHOCTD APYTUX 00yUaromuxcs B Ipoliecce B3auMOIIPOBEPKH;

® COOTHOCUTh  peajJbHble M  IUIAHUPYEeMble  pe3yJbTaThl  WHAWBUIAYAIbHOM
00pa3oBaTeNbHON ACATEIBHOCTH U JIENIaTh BHIBOIBI,

® TPUHUMATH PEIICHUE B YICOHOH CUTYalliu M HECTH 3a HETO OTBETCTBEHHOCTb;

® CaMOCTOSITETIHHO OIPENENATh MPUYHHBI CBOETO yCIexa MM HeyclieXxa W HaXOIUTh
CTIIOCOOBI BBIXOJIa M3 CUTYaIlUH HEYyCIeXa;

® PETPOCIIEKTUBHO OTNPEACIITh, KaKue NEHCTBHS MO PEHICHUI0 y4eOHOW 3aaayl WIIH



nmapamMeTpbl 3THUX JCHCTBUUA TPUBEIM K TIOJYYCHHIO HMMEIOIIETOCSd MPOAYKTa YydeOHOM
NeSITeIbHOCTH;

® JIEMOHCTPUPOBATh MPUEMBI PETYJSAIMH TMCUXO(PU3NOIOTHUECKUX/ IMOIMOHATIBHBIX
COCTOSIHUH Uil JOCTHKEeHUs dddekra ycrnokoeHus (YCTpaHEHHS SMOLMOHAIBHON
HaIpsHKEHHOCTH ), 3P dekra BoccTaHOBIICHUsI (OcIabJIeHusI TPOSBICHUH yToMiIeHus), dddexTa
AKTUBU3AIMH (TIOBBIIICHHS ICUXO(PU3NOTOTHUECKONH PEaKTUBHOCTH).

ITo3naBaTeibHble YY ]|

6. YMeHHe OmpeesaTh MOHSITHS, CO3JaBaTh OOOOIICHUS, YCTaHABIMBATH AHAJIOTHUH,
KJIaCCU(UIIUPOBATH, CAMOCTOSATEIBHO BBHIOUPATh OCHOBAHUS U KPUTEPUU JJIsl KIacCU(PHUKAIUY,
yCTaHABJIMBATh IMPHUYUHHO-CICICTBECHHBIE CBSI3U, CTPOHMTH JIOTHYECKOE pacCyXIeHHE,
yMO3aKiIlo4eHne (MHAYKTUBHOE, JEAyKTUBHOE, IO aHAJIOTMH) U JeJaTb BBIBOJBIL.
OO0y4armIHiCs CMOXKET:

e 1oaOupaTh CIIOBAa, COMOAYMHEHHBIE KIIOYEBOMY CIIOBY, OIPEACISIONINE €ro
MPU3HAKU U CBOWCTBA;

e BbHICTpaMBaTh JIOTMYECKYIO IIETIOYKY, COCTOSILIYI0 U3 KIIOUEBOIO CJIOBa H
COIOTYMHEHHBIX EMY CJIOB;

® BBIJCHATh OOIIMI TNPHU3HAK JABYX WIM HECKOJIbKUX IMPEIMETOB WM SBICHUH H
OOBSCHSTH UX CXOJCTBO;

e OO0BEAMHSATH MPEAMETHl W SBJICHUS B TPYNIbl IO OIMpPENeICHHBIM IPU3HAKaM,
CpaBHUBATh, KIIaCCU(UIIUPOBATH U 0000IIATh (PAKTHI U SBICHUS;

® BBIIEIATH SIBICHUE U3 OOLIETO psijia IPYruX sSBJICHUM;

® OmpenensiTh OOCTOSATENBCTBA, KOTOPHIC IPEIIISCTBOBAIM BO3HUKHOBEHHUIO CBS3H
MEXY SBICHUSMH, U3 3TUX OOCTOSTEIBCTB BBLICIATH OIPENENAIONINe, CIIOCOOHBIE OBITh
MPUYMHON TAHHOTO SIBJICHUS, BBISABIIATH IPUUUHBI U CIICJCTBUS SBJICHHUIA,

® CTPOHUTH PACCYXJIEHHE OT OOLIMX 3aKOHOMEPHOCTEH K YacCTHBIM SIBJICHHSM H OT
YAaCTHBIX SIBICHUH K OOIIMM 3aKOHOMEPHOCTSIM;

® CTPOUTH PACCYXKICHHWE HAa OCHOBE CPABHEHHS IPEIAMETOB W SIBICHUH, BBIACISS MPH
3TOM 001IIUe MPU3HAKH;

® y3Jarath MOJYYEHHYI0O HMH(POPMAIUIO, UHTEPIPETHPYS €€ B KOHTEKCTE peliaeMoii
3a/1a4i;

® CaMOCTOSITETIbHO yKa3plBaTh Ha HWH(POPMAIMIO, HYXIAIOUIYIOCS B IPOBEPKE,
npeiaraTh ¥ MPUMEHSTH CI0c00 MPOBEPKU JOCTOBEPHOCTH MH(DOPMALINY;

e BepOATM30BaTh HYMOLMOHAIBHOE BIIEYATIEHUE, OKa3aHHOE Ha HErO HUCTOYHUKOM;

e OOBSCHATH SIBIEHUS, TPOIECCHI, CBS3M M OTHOIICHHUSA, BBISBISIEMbIE B XOJE
MO3HABATEJIbHON U MCCIIEI0BaTENbCKON JAEATEIbHOCTU (IPUBOJIUTE OOBSICHEHUE C U3MEHEHUEM
(dbopMBbI TpeCTaBIEHUS; OOBICHATD, NETATU3UPYS WK 000011ast; OOBICHITH C 3aJJaHHON TOUKH
3peHus);

® BHUIBJISITH W HA3BIBATh NMPUYHHBI COOBITHS, SBJICHHS, B TOM YHUCJIC BO3MOXKHBIC /
HanOosiee  BEpOSTHBIC  TMPHUYMHBI, BO3MOXKHBIC  TIOCIEACTBUS  33JaHHOW  TPUYHHBL,
CaMOCTOSITENIbHO OCYIIECTBIISS MPUYNHHO-CIIEICTBEHHBIN aHAIN3;

e JenaTh BHIBOJA HAa OCHOBE KPHUTUYECKOTO aHaiM3a pa3HbIX TOYEK 3pEeHHS,
MOJTBEPK/IaTh BBIBOJ COOCTBEHHOW apryMEHTAIleld WM CaMOCTOSITENIbHO ITOJy9eHHBIMU
JTAHHBIMHU.

7. YMmeHue co3naBaTh, IPUMEHATh U MPe0OpPa30OBbIBaTh 3HAKW U CUMBOJIbI, MOJETU U
CXEMBI JJIS pelIeHUs1 y4eOHBIX U MMO3HABATENbHbIX 331a4. O0yJatoUniicss CMOXKET:

e 0003Ha4aTh CUMBOJIOM M 3HAKOM NpPEAIMET U/UJIH SBJICHUE;

® OMNpeAeNsATh JOTUYECKUE CBSI3U MEXKIY MpeAMETaMH W/WIIN SBICHUSMH, 0003HAYaTh
JTAHHBIE JIOTHYECKHUE CBS3H C TIOMOIIHIO 3HAKOB B CXEME;

® C03/1aBaTh a0CTPAKTHBIIN WU pealbHbIN 00pa3 MpeaMeTa U/UiH SIBICHUS;

® CTPOUTH MOJIEIH/CXEMY Ha OCHOBE YCIIOBUH 3a/1aul /WU CIIOCO0a €€ pelieHus;

® co3JaBaTh BepOabHBIC, BEIIECTBEHHBIE 1 MHPOPMAIIMOHHBIE MOJIEIH C BBIICICHUEM



CYILLIECTBEHHBIX XapaKTepUCTUK OOBEKTa MJisi OINpeAeseHUs crnocola peuieHHs 3aJaddl B
COOTBETCTBUU C CUTYaLIUEH;

e MpeoOpazoOBBIBATE MOJEIH C IIENBIO BBISBICHUS OOIIMX 3aKOHOB, OIPENEIISIONINX
JAHHYIO MPEAMETHYIO 001aCTh;

® TICPEBOANTH CIOXKHYIO TI0O COCTaBy (MHOTOACIIEKTHYIO) WHPOPMAIUIO U3
rpaduyueckoro wuian (HopMaIM30BaHHOTO (CHMBOJBHOIO) TMPEACTABICHUS B TEKCTOBOE, U
Ha000pOT;

® CTPOMTb CXEMY, QJIIOPUTM JIEHCTBUS, MWCIPABISATh WM  BOCCTaHABIMBATh
HEU3BECTHBIM paHee aJrOPUTM Ha OCHOBE HUMEIOLIErocsl 3HaHUs 00 00BEKTe, K KOTOPOMY
IPUMEHSIETCS aITOPUTM;

® CTpPOMTb JI0KA3aTEIbCTBO: MIPSIMOE, KOCBEHHOE, OT IIPOTUBHOTO;

® aHAIM3UPOBATH/PE(IICKCUPOBATh OMNBIT pa3padOTKU M peanu3aluu  y4eOHOTro
MPOEKTa, HCCIEeNOBaHUS (TEOPETHUECKOTr0, AMIUPHUUYECKOT0) Ha OCHOBE IMPEUI0KEHHON
npoOJeMHON  CUTyallMM, TIOCTAaBICHHON LeNM W/MIM 33aJaHHBIX KPUTEPUEB OLECHKH
MPOAyKTa/pe3yibTara.

8. CwmpicnoBoe yTeHne. OO0y4aromuiicss CMOXKET:

® HAXOOUTh B TeKcTe TpeOyemyro MH(pOpMaImio (B COOTBETCTBHU C HEISIMH CBOEH
JESTEIbHOCTH);

® OpUEHTHPOBATHCS B COJCP)KAHUU TEKCTa, MOHUMATh LIEJIOCTHBIM CMBICIT TEKCTa,
CTPYKTYpUPOBATh TEKCT;

® yCTaHaBIMBATh B3aWMOCBSI3b OMMCAHHBIX B TEKCTE COOBITUM, SIBJICHHI, TPOIIECCOB;

® pPE3IOMUPOBATH TNIABHYIO HJICI0 TEKCTA;

e 1peoOpazoBbIBaTh  TEKCT,  «IEPEeBOAs» €ro B  JAPYIryl0  MOJAIbHOCTH,
UHTEPIPETUPOBATh TEKCT (XYH0KECTBEHHbI U HEXYAOXKECTBEHHbIM — Y4YeOHbIH, Hay4dHO-
MOMYJISIPHBIN, HH()OPMAaLIMOHHBIN, TEKCT non-fiction);

® KPUTHYECKU OIICHMBATh CO/epkaHue U GopMy TEKCTa.

9. ®opmupoBaHHE U Pa3BUTHE SKOJIOTMUYECKOIO MBIIIJIEHUS, YMEHUE IPUMEHATD €r0 B
MO3HABATEIIbHON, KOMMYHHKATHUBHOM, COLMAIbHOW TPaKTUKE U  NPOPecCHOHATbHON
opuenraruu. OO0y4aronINiics CMOXKET:

® OMpeAeNnsiTh CBOE OTHOLIEHUE K MPUPOJHON Cpele;

® AHAJM3UPOBATh BIIMSHUE JKOJOTMYECKUX (DAKTOPOB Ha cpeny OOWUTaHUS >KUBBIX
OpPraHU3MOB;

® TIPOBOAMUTH NPUUMHHBIA U BEPOSTHOCTHBIN aHAIN3 YKOJOTUYECKUX CUTYalH;

® IIPOrHO3UPOBATh U3MEHEHUS CUTYyallUM IpPU CMEHE JEWCTBUSA OJHOro (akTopa Ha
neiicTBue Ipyroro GaxkTopa;

® DPACHPOCTPAHSATh HKOJIOTMUYECKHE 3HAHUS U Yy4acTBOBATh B NPAKTUUYECKUX JENaxX IO
3alIUTE OKPYKAIOIIECH CPebl;

e BbpIpaXaTb CBOE OTHOILIEHHE K MPHUPOAE 4Yepe3 PHUCYHKH, COUMHEHUS, MOJENH,
HPOEKTHBIE pabOTHI.

10. Pa3BuTHe MOTHBAIMM K OBJIQJCHUIO KYJIbTYpOHl aKTUBHOTO HCIIOIb30BaHUS
CJIOBapey U JPYTUX MOUCKOBBIX CUCTEM.

OO0yuaromuiicsi CMOXKET:

e omnpeAensaTh He0OXOUMbIE KII0UYeBbIe TOMCKOBBIE CIIOBA U 3aPOCHI;

® OCYIIECTBISITH B3aUMOJEWCTBUE C  OJJEKTPOHHBIMM MOMCKOBBIMH  CHCTEMaMH,
CJIOBapsiMU;

e (QopMHpPOBATP MHOXECTBEHHYIO BBIOOPDKY W3 IIOMCKOBBIX HCTOYHUKOB  JUIA
00BEKTHBH3AIIUN PE3YJIbTATOB MIOUCKA,;

o COOTHOCHTB IIOJTyYEHHBIE PE3YJIBTAThI IOMCKA CO CBOEH JEATENBHOCTHIO.
KommyHnukatusubie YY /|
11.  VYmeHue OpraHu3oBbIBaTh yue€OHOE COTPYAHMYECTBO U  COBMECTHYIO

ACATCIIBHOCTE C YUUTCIIEM U CBEPCTHHUKAMMU, pa6OTaTB HHIAWBHUAYAJIbHO W B I'PYHIIC: HAXOANUTH



olmiee pemieHre M paspemiarb KOHQUIMKTHI Ha OCHOBE COIJIACOBAHMSI TO3MIMM M yueTa
HUHTEPECOB; (OPMYIIUPOBATh, APTYMEHTUPOBATh U OTCTaUBATh CBOE MHECHHE

OO0y4aroIIMICsS CMOXKET:

® OIPENEIATh BO3MOKHBIE POJIU B COBMECTHOM 1€ATEIBHOCTH;

® UrpaTh ONPECICHHYIO POJIb B COBMECTHOU JIEATEIbHOCTH;

® IPUHUMATH TO3UIMI0 COOCCETHUKA, MOHMMAsl TO3UIMIO JPYroro, pa3inyaTh B €ro pPeyH:
MHEHHE (TOUKY 3pEHHS), JOKA3aTEIbCTBO (apryMEHThI), PaKThl; TUIOTE3bI, aKCUOMBI, TECOPUU;

® OMpefeNsATh CBOM JEHCTBUS W JIGHCTBUS MapTHEpPa, KOTOpbIE CIIOCOOCTBOBAIM WIIU
MPENsTCTBOBAIU MPOTYKTUBHOM KOMMYHHUKAIUH;

® CTPOUTH MO3UTUBHBIE OTHOIICHUS B MIpoliecce yUeOHOM 1 MO3HABATENIbHOMN JESTEIbHOCTH;

® KOPpPEKTHO U AapryMEHTHUPOBAHHO OTCTaMBaTh CBOIO TOYKY 3pPEHHUSA, B AUCKYCCHUU YMETh
BBIIBUTaTh KOHTPApPryMEHTHI, Mepepa3supoBaTh CBOIO MBICIL (BJIaJEHUE MEXaHU3MOM
SKBUBAJICHTHBIX 3aMEH);

® KPUTHUYECKH OTHOCHUTBCS K COOCTBEHHOMY MHEHHIO, C JIOCTOMHCTBOM MpPH3HABATh
OIMOOYHOCTh CBOETO MHEHHUS (€CJIM OHO TAKOBO) U KOPPEKTUPOBATH €T0;

e TpeiaraTh AIbTEPHATUBHOE PEIICHUE B KOH(DIUKTHOW CUTYAIHH;

® BEIJICTISITH OOIIYIO TOUKY 3PSHHS B IUCKYCCHU;

® JIOrOBApUBATHCS O MPABWJIAX U BOMPOCAX ISl OOCYKICHHS B COOTBETCTBHUU C TOCTaBICHHOMN
nepe rpynnou 3aiavuen;

® OpPraHM30BBIBATH yUeOHOE B3aMMOJICHCTBHE B IPpyIIe (OMpenesTh 00IIre IeNd, PaclpeaesaTh
pOJIH, TOTOBAPUBATHCS IPYT C APYTOM U T. 11.);

eyCTpaHATh B  paMKax Jdajora pa3pblBBl B KOMMYHHUKAIlMH, OOYCIIOBJICHHBIC
HEMOHUMAaHUEM/HENIPUATUEM CO CTOPOHBI coOeceqHUKa 3aaayd, (OpMbl WM COICpPKAHUS
Janora.

12.  YMeHHe 0CO3HAaHHO MCIOJIb30BaTh PEUEBBIE CPEICTBA B COOTBETCTBUU C 3a/1auei
KOMMYHHUKAIIUU JJIS1 BRIPAKEHUSI CBOUX YYBCTB, MBICIICH M TTOTPEOHOCTEN ISl TIJIAHUPOBAHUS U
pEeryJsiluy CBOEH JAESITENIbHOCTH; BIAJEHUE YCTHOM M NMUCbMEHHOW pedbl0, MOHOJOTMYECKON
KOHTEKCTHOW peubto. O0yJaromuiicss CMOXKET:

® ONpenemsiTh 3a/layy KOMMYHHMKAIlMAd U B COOTBETCTBHHM C HEW OTOMpaTh peyeBbIC
CpE/CTBa;

e OTOHMpATH U UCIOJB30BATh PEUEBBIC CPEACTBA B MPOIECCE KOMMYHUKAIIUU C IPYTUMU
JIOJBMU (IUAJIOT B Mape, B MaJIOH TPpyMIe U T. 11.);

® TIPEJCTABIATh B YCTHOM WJIM MUCHBMEHHOW (opMe pa3BEepHYTHIN IMaH COOCTBEHHOM
JesTeTbHOCTH;

e COOJMIOaTh HOPMBI IMYyOJMYHON peYH, pEerjJaMeHT B MOHOJIOT€ U JIMCKYCCUM B
COOTBETCTBUU C KOMMYHUKAaTHUBHOM 3a7aueii;

e BbHICKa3blBaTh M OOOCHOBBIBaTH MHEHHE (CYXKIEHHE) U 3ampaliuBaTh MHEHHE
napTHEpa B paMKax JIMajora;

® T[IPUHUMATH PEIICHUE B XOJI€ IUAJIOTA U COTJIACOBBIBATH €r0 ¢ COOECETHUKOM;

® CO3/1aBaThb IHUCHMEHHBIC «KJIHMIIUPOBAHHBIE» W  OPUTHHAIBHBIE TEKCTHI C
UCIIOJIb30BaHNEM HEOOXOAMMBIX PEUEBBIX CPE/ICTB;

® UCTOJB30BaTh BepOaibHbIE CPEACTBA (CPEACTBA JIOTUYECKOM CBSI3U) ISl BBIJICICHUS
CMBICJIOBBIX OJIOKOB CBOETO BBICTYTLICHUS;

® UCTNONB30BaTh  HeBepOanbHBIE  CPEICTBA WM HArJSAHBIE — MaTepHUalbl,
MOATOTOBJICHHBIE/OTOOPAHHBIE TI0JT PYKOBOJICTBOM YUHTEJIS;

® JeaTh OIEHOYHBIA BBIBOJ O JIOCTHKEHUHU €M KOMMYHHUKAIIUU HEMOCPEICTBEHHO
MocJie 3aBepIlIeHUs KOMMYHUKATHBHOTO KOHTaKTa M 00OCHOBBIBATH €TO.

13. dopMHUpOBaHWE ¥ PA3BUTHE KOMIIETEHTHOCTH B 00JIACTH WCIOJb30BaHUS
nH(}OPMAIMOHHO-KOMMYHUKAIIMOHHBIX TexHonorui (nanee — UKT). O0yuaronuiicss cCMOXKeT:

® IICJICHANPABICHHO WCKaTh H  HCIOJB30BaTh  HH(OPMALMOHHBIE  PECYPCHI,
HEOOXOAMMBIE VISl pEeIICHUs YIECOHBIX U MPAKTHIECKUX 3a7a4 ¢ momoIbio cpencts MKT;



e BHIOMpaTh, CTPOUTHh M HCIOJB30BaTh aJIEKBATHYI0 HH(POPMAIMOHHYIO MOJAENH s
nepeayd CBOUX MBICIICH CpeCTBAMH €CTECTBEHHBIX H (JOPMATBHBIX SI3BIKOB B COOTBETCTBUU C
YCIIOBHSIMUA KOMMYHHKAIIHH;

® BBIJCIATH HHPOPMAIIMOHHBIN aCIIEKT 3a/1a4d, OTIEPHUPOBATH TAHHBIMH, HCIIOJIb30BATh
MOJIEIb PEIICHUS 33/1a4H;

® WCIOJb30BaTh KOMITBIOTEPHBIC TEXHOJOTHH (BKJIFOYAs BHIOOP a/leKBATHBIX 3ajiade
WHCTPYMEHTAIBHBIX ~ MPOTPaMMHO-ANIIAPATHBIX CPEJICTB M  CEPBUCOB) JUIS  PEIICHUS
WH(OPMAIIMOHHBIX W KOMMYHHUKAIIMOHHBIX YYeOHBIX 3a7ad, B TOM YHCJE: BBIYHCICHUE,
HaIKMCaHUe MMMCEM, COYMHEHUH, TOKIIAI0B, peepaToB, CO3JaHIe IPE3CHTAIMNA U JIp.;

® JCIIOJIb30BaTh HH(OPMAIIHIO C YYETOM STHYECKUX U TPABOBBIX HOPM;

e co3gaBaTh MH(POPMAIMOHHBIE PECYpChl PAa3HOTO TUMA WM IS Pa3HBIX ayJAUTOPH,
coOroaaTh MHOOPMAIIMOHHYIO TUTHEHY | MpaBUiIa HH()OPMAIIMOHHON 0€301IaCHOCTH.

IlnanupyemMblie nmpeaMeTHBIE Pe3ybTAaThl H3y4YeHHs MpeaMeTa.

BbInyCKHUK HAY4YUTCSH:

*OIIUCHIBATHL CBOMCTBA TBépI[bIX, KUIKHUX, ra3oo6pa3HHx BCIICCTB, BBIACIIAA UX CYHICCTBCHHBIC
MPU3HAKU;

* XapaKTEepU30BaTh BEIIECTBA [0 COCTABY, CTPOCHUIO U CBOMCTBAM, YCTaHABJIMBATH MPUUYUHHO-
CJIEICTBEHHBIE CBS3H MEXKIY JAaHHBIMU XapaKTEPUCTUKAMHU BEIECTBA;

® paCKphIBATb CMBICII OCHOBHBIX XHUMHYCCKUX HOHATHHU «aTomM», «MOJICKYJIa», «XUMHAYECKUN
3JIEMEHT», «IIPOCTOE BEIIECTBO», «CI0XKHOE BEIIECTBOY», «BATCHTHOCTHY, UCIOJIb3Ysl 3HAKOBYIO
CUCTEMY XUMUMU,

* 1300pakaTh COCTaB MPOCTEHIIMX BEHIECTB C MOMOIIBI0 XUMHUYECKUX (OPMYI U CYLIHOCTH
XUMHYECKHUX PEAKLIHUN € TIOMOIIBI0 XMMUYECKUX YPAaBHEHHU;

* BBIYHUCIIATh OTHOCUTEIBHYIO MOJIEKYJISAPHYI0 M MOJIIPHYIO MacChl BEIIECTB, a TakKke
MacCOBYIO JOJIF0 XMMHMYECKOTO SJIEMEHTa B COCAMHEHUSAX IJIs OICHKH HX MPAKTHYECKOMN
3HaYUMOCTH;

¢ CpaBHUBATH 11O COCTAaBYy OKCHUAbI, OCHOBAaHUs, KUCJIOThI, COJIH,

* KJ1accu(UIUPOBATH OKCUABI 1 OCHOBAHHMS 110 CBOMCTBAaM, KUCJIOTHI U COJIU TI0 COCTaBY;

* ONIMCBHIBATh COCTaB, CBOMCTBAa W 3HAaYeHHE (B MPHUPOAEC M TNPAKTHUUECKOH AEsITeIbHOCTH
YeNI0BEeKa) MPOCTHIX BEUIECTB — KUCIOPOa U BOAOPO/IA;

¢ 1aBaTb CPAaBHUTCIIBHYIO XapPaAKTCPUCTUKY XUMHUUYCCKUX 3JIEMCHTOB U Ba)KHEHUIINX COGI[I/IHCHI/Iﬁ
€CTECTBEHHBIX CEMEICTB MIEJIOYHBIX METAIJIOB U TAJIOT€HOB;

* TI0JIL30BATHCS JIAOOPATOPHBIM 00OPYAOBAaHUEM U XUMHYECKOU MOCYI0M;

* POBOJIUTh HECJIOXKHBIE XUMHYECKHE OIBITHl W HAOMIOACHUS 32 W3MEHEHUSIMU CBOWCTB
BEIIECTB B IPOLECCE UX MpeBpallleHui; coOM0JaTh NpaBUJia TEXHUKH O€30MacHOCTU IpPHU
MPOBEJICHUH HAOIIOICHUN U OTIBITOB;

® pa3in4aTtb SKCICPHUMEHTAJIBHO KHUCIIOTBI U HléJ'IO‘II/I, MMOJIB3YyACh MHAWUKATOpaMH; OCO3HAaBaTb
HE00X0IUMOCTh COOIOZICHHS Mep 0€30MacCHOCTH IIPHU 0OPAIICHNUN C KUCIOTaMH U [IEII0YaMHU.
KJ'IaCCI/I(i)I/IHI/IpOBaTI) XUMHUYECKHUE DJIEMCEHTBI Ha MECTAaJlJIbl, HEMECTAJJIBI, 3JICMCHTBI, OKCHJbI U
THUAPOKCUBI KOTOPBIX aM(OTEpHBI, U UHEPTHBIE JIEMEHTHI (Ta3bl) JUIsl OCO3HAHUS BAKHOCTH
YIOPSI0YEHHOCTH HAY4YHBIX 3HAHW;

* pacKpbIBaTh CMbICI Nepuoauyeckoro 3akoHa J[. . Menneneesa;

* ONMCHIBATh M XapaKTEpU30BaTh TAOIWYHYIO (OpMY MEPUOIUYECKON CHCTEMBl XMMHUYECKUX
AJIEMEHTOB;

* XapaKTepu30BaTh COCTaB aTOMHBIX SAep M paclpeaeseHhe 4ucia 3JIEKTPOHOB IO
ANIEKTPOHHBIM CJIOSIM aTOMOB XHMHYECKHUX 3JEMEHTOB MAaJIbIX MEPHOJOB MNEPUOTUUECKOMN
CHCTCEMBI, a TAKXKEC KaJIUsd U KaJIbIIUA,

* pa3MyaTh BUAbl XUMHUYECKOW CBSI3M: HMOHHYIO, KOBAJICHTHYIO MOJIAPHYIO, KOBAJICHTHYIO
HENOJISIPHYIO U METAJUTMUYECKYIO;

* 1300pakaTh AMEKTPOHHO-UOHHBIE ()OPMYIIBI BEIIECTB, 00Pa30BAHHBIX XUMUYECKHUMHU CBSI3SIMH
pa3HoOro BUA;



* BBISIBJISITh 3aBUCUMOCTh CBOMCTB BEIIECTB OT CTPOCHUS HMX KPUCTAUIMYECKHUX PEIIETOK:
MOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX, METAJUNINYECKUX;

* XapaKkTepU30BaTh XUMHUECKHUE SJIEMEHTHI U UX COCUHEHHNS Ha OCHOBE MOJIOXKEHUS HIIEMEHTOB
B MIEPUOMYECKON CHCTEMEe U OCOOCHHOCTEH CTPOCHHUS UX aTOMOB;

* ONUCHIBATh OCHOBHBIE 3Tamnbl OTKpbITUA [l. 1. MeHneneeBbIM NEpUOINYECKOIO 3aKOHA M
MEPUOANYECKON CUCTEMBl XHMHUYECKHUX DJJIEMEHTOB, JXU3Hb M MHOTOOOPa3HYH HAy4YHYIO
JIEATEIbHOCTh YUEHOTO;

* XapaKTepU30BaTh HAYYHOE W MHUPOBO33PEHUYECKOE 3HAUYECHHE IEPUOJAUYECKOr0 3aKOHA W
MEPUOIUYECKON CUCTEMBI XUMUYeCcKuX 351eMeHToB []. 1I. Menneneena;

* 0OCO3HABaTh HAYYHBIC OTKPBITHUS KaK Pe3yJbTaT JUIMTEIIbHBIX HAOIIOICHUHN, ONBITOB, HAYYHOU
MIOJIEMHUKH, TPEOIOJIEHHS TPYAHOCTEW U COMHEHUH.

OOBSCHATH CYyTh XMMHUYECKUX MPOIIECCOB U X MPUHIUITUATHHOE OTINYNE OT (PU3HUCCKUX;

* Ha3bIBaTh [IPU3HAKYU U YCIOBUS IPOTEKAHUSA XUMUYECKUX PEAKLUI;

* YCTAHABJIUBATh MPUHAIICKHOCTh XUMUYECKON peaKIuu K ONpPEeACIEHHOMY THITY MO OJHOMY
U3 KJIacCU(PUKAMOHHBIX MPU3HAKOB: 1) 10 YUCIYy U COCTaBY MCXOIHBIX BEIIECTB U MPOAYKTOB
peakiuu (peakiu COSAMHCHUS, PA3JI0KEHUS, 3aMEIICHNUS U O0OMEeHa); 2) TI0 BBIJCIICHUIO HITH
MOTJIOUICHUIO TETUIOTHI (PEaKIUu 3K30TePMUYECKUE M SHIAOTEPMHUECKUE); 3) MO0 M3MEHEHHIO
CTeNeHel OKHUCIICHHMS] XMMHYECKUX 3JIEMEHTOB (pPEaKIMu OKHUCIUTEIHHO-BOCCTAHOBUTEIILHBIC);
4) mo obpaTuMocCTH Tporecca (peakiuu 00paTuMble U HEOOpaTUMBIE);

* Ha3bIBaTh (DAKTOPHI, BIUSIOIIAE HA CKOPOCTh XUMHUSCKHUX PEAKIIHIA;

* Ha3bIBaTh (DAKTOPBI, BIUAIONINE HA CMEIIEHUE XUMUYECKOTO PAaBHOBECHSI;

* COCTaBJISATh YPABHEHUS JJICKTPOJUTUUECKOU JUCCOLMALIMU KUCIIOT, IEIOYEH, COJIEH; MTOTHbIE
U COKpalléHHbIE MOHHBIE YpaBHEHHsS peakiuii o0OMeHa; ypaBHEHHsS OKHUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIINIA;

* POTHO3UPOBATh NPOAYKTHl XUMHUYECKMX pEaKkIuil mo Qopmyiaam/Ha3BaHUAM HUCXOIHBIX
BEIIIECTB; OMPEIEISITh HCXOIHBIC BEMIECTBA 11O (hOpMYJIaM/Ha3BaHUSAM MPOJTYKTOB PEaKIIHH;

* COCTAaBJIATh YpPaBHEHUS pEaKlUi, COOTBETCTBYIOIIMX IOCIEI0BATEILHOCTH («IIEMOYKE))
MPEBPAICHUI HEOPTaHUYECKUX BEIIECTB PA3TMYHBIX KIACCOB;

* BBISIBJISITh B IPOILIECCE DJKCIEPUMEHTA IPU3HAKU, CBUICTEIBCTBYIOUIME O MPOTEKAHUU
XUMHYECKON PEaKIUu;

* [IPUTOTOBJIATH PACTBOPBI C OMPEAEIEHHON MaCCOBOU J10JIEW paCTBOPEHHOIO BELIECTBA;

* OMPECIISATh XapaKTEP CPEIbl BOJHBIX PACTBOPOB KUCJIOT M MIEIOYEH 110 U3MEHEHUIO OKPACKU
WHJUKATOPOB;

* MPOBOJUTh KAUECTBEHHBIC PEAKIMH, TOJATBEPXKIAIOIINE HAIUYME B BOJHBIX pacTBOpax
BEILECTB OT/AEJIbHBIX KATUOHOB U AHMOHOB.

OTpPENENATh TNPHUHAMICKHOCTh HEOPTaHMYECKUX BEIIECTB K OJHOMY M3 HW3YYEHHBIX
KJIACCOB/TPYIII: METAJIJIbl U HEMETAJUIbI, OKCU/IbI, OCHOBAHUSI, KUCIIOTHI, COJIH;

* COCTaBIIATH (POPMYJIBI BEIIECTB M0 UX HA3BAHUSIM;

* OINPEAENATh BAJICHTHOCTh U CTEIIEHb OKUCIICHUS 3JIEMEHTOB B BEILIECTBAX;

* COCTaBIIATh (POPMYJIBI HEOPraHUYECKUX COETUHEHUN 110 BaJEHTHOCTSIM U CTENEHSIM
OKHCJICHHUS JJIEMEHTOB, a TaKXKe 3apsJaM HMOHOB, YKa3aHHBIM B TaOJHIIE PACTBOPUMOCTH
KHCJIOT, OCHOBAHUM U COJICH;

* OOBSICHATh 3aKOHOMEPHOCTH H3MEHEHHUS (DU3MUECKUX W XUMHUYECKHUX CBOWCTB TMPOCTHIX
BEIIECTB (METAUVIOB M HEMETAUIOB) M WX BBICHIMX OKCHJOB, OOpa30BaHHBIX JJIEMEHTaAMHU
BTOPOT'O U TPETHETO MEPUOJIOB;

* Ha3bIBaTh OOINIME XWMHYECKHE CBOWCTBA, XapaKTEpPHBIC MJIs TPYII OKCHJIOB: KHUCIOTHBIX,
OCHOBHBIX, aM(OTEPHBIX;

* Ha3bIBaTh OOIIME XUMHUYECKHE CBOWCTBA, XapaKTepHbIE I KaXJIOro U3 KJIacCOB
HEOPraHWYECKHUX BEIECTB: KUCIOT, OCHOBaHMI, COJIEH;

* IPUBOJIUTH TPUMEPHI PEAKINH, TMOATBEPKIAAIONIUX XUMHYECKHE CBONCTBA HEOPTaHMUYECKHUX
BEIIIECTB: OKCUAOB, KHMCJIOT, OCHOBAaHUN M COJICH;



* ONPENENIATh  BEHIECTBO-OKUCIMUTENbL M  BEIIECTBO-BOCCTAHOBUTEIbL B  OKHUCIUTEIBHO-
BOCCTAHOBUTEIIbHBIX PEAKIUAX;

* COCTaBIIATh OKHCIUTEIbHO-BOCCTAHOBHUTEIIbHBIA OalaHC (V11 HM3Y4YEHHBIX pEaKluuid) TI0
MPEIJI0KEHHBIM CXEMaM PEAKLIHIA;

* IPOBOJUThL J1A0OPATOPHBIE OMBITHI, IMOATBEPIKAAIOIINE XUMHUYSCKHE CBOWCTBA OCHOBHBIX
KJIACCOB HEOPTaHUYECKHUX BEIIECTB;

* IPOBOJUTH JIA0OPATOPHBIC OMBITHI MO TOJYYCHHIO M COOMPAHHIO T'a3000pa3HBIX BEIIECTB:
BOJIOPO/1a, KACIOPO/IA, YIJIEKHCIIOTO Ta3a, aMMHAKa; COCTABJISATh YPABHEHUSI COOTBETCTBYIOLIUX
peaKIui.

BbInyCKHUK NOJYYUT BO3MOKHOCTH HAYYUTHCSH:

* 0CO3HABaTh HEOOXOAMMOCTb COOIOIEHUS MPaBUII HKOJIOTHYECKHA OE30MaCHOTO MOBEACHUS B
OKpYXaIoIe MPUPOIHON Cpeae;

rpaMOTHO 00paIaThCs C BEIECTBAMHU B TIOBCETHEBHOM JKU3HH,

* IOHUMaTh CMBICII M HEOOXOJUMOCTb COONIOJCHUS NPEINUCAHHUM, NpeiaracMbix B
WHCTPYKIHUSX 110 UCTIOJIB30BAHUIO JICKAPCTB, CPEJCTB OBITOBON XUMUU U JIP.;

* HCIOJNIb30BaTh  MPUOOPETEHHBIE  KJIIOYEBBbIE  KOMIETEHTHOCTH  MPU  BHINOJHEHHUH
MCCJIEI0BATEIbCKUX MMPOCKTOB 0 M3YUYEHHUIO CBOMCTB, CIIOCOOOB MOJYYCHHS M PACIO3HABAHUS
BEIIIECTB;

* pa3BUBAaTh KOMMYHUKATHUBHYIO KOMIIETEHTHOCTh, UCIIOJIb3Ys CPEACTBA YCTHOW M MUCHbMEHHOM
KOMMYHHUKAIIMM TpU paboTe ¢ TeKCTaMu Yy4yeOHHWKA W JOIOJIHUTEIbHOW JIUTEpaTypoH,
CIIPABOYHBIMU TaOJIMIIAMHU, MPOSBIATh TOTOBHOCTh K YBaXCHHIO WHOW TOYKH 3PCHUS IPHU
00CyKJIEHUH Pe3yIbTaTOB BBIOJIHEHHON padoThI;

* O0OBEKTHBHO OIICHUBATh MH(POPMAIUIO O BEMICCTBAX U XMMHYECKHX MPOIECCaX, KPUTHICCKU
OTHOCUTBCS K TIICEBIOHAY4YHOUW HHQOpMAIMKU, HETO0OPOCOBECTHOM peKjame, Kacarouecs
WCIIOJIb30BAaHUS PA3JIMYHBIX BEIIECTB.

OCO3HABaTh 3HAUCHUE TEOPETUUCCKUX 3HAHUM JUIA IPAKTUUECKON JAEeSITebHOCTU YEeIOBEKa;

* ONKUCHIBATH U3yUYECHHBIE OOBEKTHI KAK CUCTEMBI, IPUMEHSSI JIOTUKY CUCTEMHOTO aHAJIN3a;

* IPUMEHSATh 3HAHUS O 3aKOHOMEPHOCTSX MEPHUOJUYECKON CHUCTEMbl XMMHUYECKUX DIIEMEHTOB
JU1s1 OOBSICHEHUSI U TIPEJIBUICHUSI CBOMCTB KOHKPETHBIX BEIIECTB;

* pa3BuBaTh HMH(POPMAIMOHHYIO KOMIIETEHTHOCTh MOCPEACTBOM YIIyONeHUS 3HAaHUU 00
HCTOPUM CTAHOBJICHUS XMMHUYECKON HAyKH, €€ OCHOBHBIX TMOHSATHUN, TMEPHOJUYECKOTO 3aKOHA
KaK OJIHOTO M3 BAKHEUILIMX 3aKOHOB MPUPOJIBI, @ TAKKE O COBPEMEHHBIX JOCTHKEHUIX HAYKH U
TEXHUKH.

COCTaBJISITh MOJIEKYJISIDHbIE M TIOJHBIE HOHHBIE YPAaBHEHHSI [0 COKPAUIEHHBIM HOHHBIM
YpaBHEHUSIM;

* IPUBOJIUTh NPUMEPHl PEAKUUN, MOATBEPKIAIOIINX CYIIECTBOBAHUE B3aMMOCBS3U MEXKIY
OCHOBHBIMH KJIaCCaMH HEOPTaHUYECKUX BEIICCTB;

* OPraHU30BbIBATh, MPOBOJANTH YUEHHUECKUE MPOEKThI MO HCCIEIOBAHHIO CBOWMCTB BEILECTB,
MMEIOIINX BAKHOE MPAKTUYECKOE 3HAYCHUE.



2. Conep:kaHue NporpaMmsl.
Xumus 8 kiace
Benenne (4 1)
[Tpeamer xumun, MeToabl O3HAHUS B XMMHUU: HAOJIIOAEHUE, SKCIIEPUMEHT, MOJACIHPOBAHNUE.
HcTouyHuku XuMHUYECKOM HHGOpMalMK, €€ I[OJIyueHHe, aHallu3 U IMPEICTaBJICHHE €ero
pe3yabTaroB.IloHsITHE O XHUMUYECKOM 3JIeMeHTe U (opMax ero CymeCTBOBAHHS: CBOOOIHBIX
aTomax, IpOCTBIX M CIOXHBIX BenlecTBa.llpeBpamenns BeniecTB. OTIMYME XUMHUYECKHUX
peakuuii OT GU3NIECKUX siBIICHUI. Poib XuMHK B JKM3HHU YenoBeka. Xemoduius u xemodoous.
Kparkue cBeneHHss M3 MCTOpPUM BO3HMKHOBEHUs M pa3BuTHs XuMud. llepuon anxummum.
[Tonstue o ¢miocopckom kamue. Xumusi B XVI B. Pa3Butme xumum Ha Pycu. Ponp
OTEUYECTBEHHBIX YUEHBIX B CTAHOBJICHUH XUMHUYECKOW Hayku - pabotel M. B. JlomoHocoBa, A.
M. bytnepoga, JI. 1. Menaeneea. XuMuieckass CHMBOJIUKA. 3HAKA XUMUYECKUX JIEMEHTOB U
POUCXOXKACHUE UX Ha3BaHui. Xumudeckue @opmynsl. HMuAEKCh U KO3POUIUCHTHI.
OTHocuTeIbHBIE aTOMHAas U MOJIEKYJsIpHas Macchl. Pacder MaccoBOW 101IM XMMHUYECKOTO
3JIeMeHTa 1o (popmysie BelecTna.
Ilepuoanueckas cucrema xumuyeckux 3neMeHToB [l. . MeHneneeBa, ee CTpyKTypa: Majble U
OoJbIIMe MEPUObl, TPYIIBI U MOATPYNILl (TIaBHas U modouHas). [lepuoandeckas cucrema
KaK CIIPaBOYHOE 110COOUE /JIsl OJYyUEHUS CBEACHUN 0 XUMUYECKHUX JIEMEHTaX.
Pacyernbie 3agaun. 1. HaxoxaeHue OTHOCUTENBHON MOJIEKYJISIPHONM MacChl BEIIECTBA 110 €r0
XUMHYEeCKOH (opmyrie. 2. BerauciieHrue MaccoBOi 10U XUMHUYECKOTO 3JIEMEHTA B BEIIECTBE 10
ero ¢popmyuie.
Jemoncrpanuu. 1.Mozaenu (mwapocrepkHeBble U Ctroapta bpurneda) pa3inyHbIX NPOCTHIX U
CIOXHBIX BewecTB.2. Koyekuus cTekIsiHHOM XuMuueckoi nocybl.3.Kosiekuus Marepuainos
U M3JIMH Ha OCHOBE alltoMHHHUA.4. B3aumonelicTBue mMpamopa C KHCIOTOM M IOMYTHEHHE
n3BeCcTKOBOM BoAbl. JIabopaTopHbie onbIThI. 1.CpaBHEHHE CBOWCTB TBEPABIX KPUCTATUIMUYECKUX
BELIECTB U pacTBOpOB.2.CpaHeHHE CKOPOCTU UCHIAPEHUs BOJIbI, OJEKOJIOHA U STHJIOBOTO CIIUPTa
¢ GUIBTPOBANIbHOI OyMaroii. CBe4oii.
Tema 1.ATOMBbI XUMHYECKHX 3JIEMEHTOB (9 u)
AToMBI KaK (popma CyIIeCTBOBAHUS XUMUYECKUX 37IeMEHTOB. OCHOBHBIEC CBE/ICHUS O CTPOCHUU
aToMoOB. Jloka3aTelnbcTBa CIOKHOCTH cTpoeHMst aToMoB. OnbiThl Pesepdopna. Ilnanerapnas
MOJIEIb CTPOCHHUS aToMa.
CocTaB aTOMHBIX siiep: IPOTOHBI U HEUTpOHBL. OTHOCUTEIbHAS aTOMHas Macca. B3aumocBs3b
NOHSATHUH «IPOTOH», «HEUTPOH», «OTHOCUTENIbHAs AaTOMHas Macca». l3MeHeHue uwncna
IIPOTOHOB B si/pe aTroMa - oOpa3oBaHHE HOBBIX XUMHYECKHX AJIEMEHTOB. 3MeHeHue uncna
HEUTPOHOB B sipe aroma - oOpa3oBaHHe M30TONOB. COBPEMEHHOE ONpEENCHHE IMOHSITUS
«XUMUYECKUN aneMeHT». WM30Tombl Kak pa3HOBUIHOCTH AaTOMOB OJIHOTO XMMHYECKOTO
DIIEMEHTA.
OnekTpoHbl. CTpOeHHE »JIIEKTPOHHBIX YPOBHEM aTOMOB XHMHUYECKHX JJIEMEHTOB MalbIX
nepuonoB nepuomguyeckor cucremol J[. WM. MenneneeBa. llonstne o0 3aBepuieHHOM U
HE3aBEpIICHHOM JJIEKTPOHHOM clioe (3HepreTuueckoM ypoBHe).llepuoanueckas cucrema
xuMuyeckux osnemeHtoB Jl. M. MenneneeBa M cTpoeHME aTOMOB: (U3UYECKUH CMBICI
MOPSAIKOBOTO HOMEpa 3JIEMEHTa, HOMepa TIpyIIbl, HOoMepa mnepuonaa. M3meHeHue uwucia
3JIEKTPOHOB Ha BHELIHEM 3JIEKTPOHHOM YPOBHE aTOMa XMMHYECKOTO 3JIeMEHTa - 00pa3oBaHUe
MOJIOKUTEIBHBIX M OTPHUIATENbHBIX HOHOB. MOHBI, 00pa3oBaHHBIE aToMaMH METAJIOB U
HeMmeTa/1oB. [IpUunHbI HU3MEHEHNS] METAJUINYECKUX U HEMETAINIMYECKUX CBOMCTB B MEPUOIAX
u rpynnax. OOpa3zoBanue OuHapHbIX coefuHeHHi. [loHaTne 00 wHOHHON cBs3U. CXeMbl
0o0pa3oBaHUs MOHHOH CBsI3U. B3anMopaelcTBHE aTOMOB XMMHMYECKHX 3JIEMEHTOB-HEMETAJIOB
Mexy co0oil -oOpa3oBaHHME ABYXaTOMHBIX MOJIEKYJl MPOCThIX BemiecTB. KoBaneHTHas -
HEMOoJISIpHAasi XUMHUYECKasi CBS3b. DJEKTPOHHbIE U CTPYKTypHbIE (opMyibl. BzaumoneiicTue
aTOMOB XMMHMUYECKHUX JJIEMEHTOB-HEMETANIOB MEXIy co0oil - oOpa3oBaHuE OMHApPHBIX
COECIMHEHUI HEMETAJUIOB. OJIEKTPOOTPULATENbHOCTh. lIOHATHE O KOBaJEHTHON NOJIAPHON
cBsa3u. [loHsAiITHE O BaJeHTHOCTHM Kak CBONCTBE aTOMOB OOpa30BbIBaTh KOBAJIEHTHbIE



xumuueckue CcBs3u. CocraBiieHne ¢GopMmya OWHApPHBIX COCAWHEHWW 10 BAJICHTHOCTH.
B3aumoneiicTBue aTOMOB XUMHUYECKHX 3JEMEHTOB-METAIUIOB MEXIy CcOo00il - oOpa3oBaHue
METAJINYECKUX KpUCTAIIOB. [IoHSITHE O METaTUIMYECKON CBSI3H.

JemoncTpauuu. Mogenu aroMOB XHMMHYECKHX 3JeMeHTOB. llepmoanueckass cucrema
xumudeckux diaemenToB JI. . Menaeneena.

JlabopaTopubie onbIThl. 3.MojenupoBaHue NpUHLUNA  JEHCTBUM  CKOHUPYIOLIETO
MUKpockora.4.13rotopienne Mojenei OWHApHBIX coeauHEHUH.S. M3roToBieHue Mojienu,
WJUTFOCTPUPYIOILLEH CBOMCTBA METAJUIMUYECKOU CBSI3H.

Tema 2. IIpocTtbie BemecTBa (6 u)

[TonoxeHne METAJUIOB U HEMETAJIIIOB B EPUOJIUYECKON CUCTEME XMMUYECKUX 3i1eMeHTOB []. H.
MenneneeBa. BaxkHeillime MpoCThie BEHIECTBA - METAJUIbl: KEJI€30, aJTIOMUHHM, KalblUH,
MarHuii, Hatpuii, xanuii. OOume ¢u3nvyeckue CBOICTBa MeTalsioB. BakHeiimme mpocTsie
BEIIIECTBA - HEMETAJUIBI, 00pa30BaHHBIE aTOMaMH KHUCIIOpOa, BOJIOPOa, a30Ta, cephl, pocdopa,
yriepoJa. Monekyibl IpOCThIX BEIIECTB-HEMETAINIOB-BOJAOPOAA, KUCIOPOAA, A30Ta, FAJIOTEHOB.
OtHocuTenbHas MoOJIeKyJisipHas Macca. CrnocOOHOCTh aTOMOB XHMHYECKHX DSJIEMEHTOB K
00pa30BaHUIO0 HECKOJIBKMX MPOCTBIX BEIHIECTB - aJUIOTPONHS. AJUIOTPOIHBIE MOAH(PUKAIIUN
kucioposa, Gochopa um onoBa. MeTamiMueckue W HEMETAUIMYECKHE CBOMCTBA IPOCTHIX
BemecTB. OTHOCUTENBHOCTh JIEJICHUSI MPOCTHIX BEIIECTB HAa METAUIBI U HeMeTayuibl. Yucio
ABoraapo. KomnuectBo BemniectBa. Moibs. Monsipras Mmacca. MoJispHBII 00beM ra3000pa3HbIX
BemecTB. KpaTHble e€IUMHUIBI KOJIMYECTBA BEIIECTBA — MWUIMMOJbL M KHJIOMOJIb,
MUWUJTMMOJIIPHAsT W KWAJIOMOJISIPHAsE MAacChl BEIIECTBA, MUJUIUMOJISIPHBIA M KHJIOMOJISPHBIN
00BeMBI Ta3000pa3HBIX BEIIECTB. PacdeThl C HCIIOJB30BAHMEM TMOHITHA «KOJUYECTBO
BEIIIECTBAY», «MOJISIPHAS MAcCcay, «MOJISIPHBIA 00bEM ra30By, «IIOCTOSTHHAST ABOTAIPO».
PacuerHble 3a1aun. 1. BeuncieHne MOJIIPHOM MAacChl BEIIECTB 10 XUMHUYECKUM (OPMYJIaM.
2. Pacuerpl ¢ HCHOJB30BAaHUEM TOHSATUM «KOJMYECTBO BEIIECTBa», «MOJSIpHAs Maccay,
«MOJISIPHBIN 00BEM Ta30B», «IIOCTOSIHHASI ABOTaIPO».

Jemouncrpanuu. Ilonyuenue o3ona. OOpasipl 0enoro U ceporo ojaoBa, 0€Ioro KpacHOTo
docdopa HekxoToprle MeTaulbl U HEMETAIBI KOJWYECTBOM BemecTBa 1 Moib. Mojens
MOJISIPHOTO 00BbeMa Tra3000pa3HbIX BemiecTB. JlabopartopHbie ONBITBHL. 6.0O3HAKOMIIEHHUE C
KOJIISKITUSAMH MeTaIoB. O3HAKOMIICHHE C KOJUICKIIUSIMHA HEMETAJIIOB.

Tema 3 . CoequHeHHUsI XUMHYECKHX 3J1eMeHTOB (I4uacos)

Crenenb okucieHusi. CpaBHEHHE CTENIEHU OKUCICHUS U BAJIEHTHOCTU. OmpeselieHne CTeTIeHU
OKHCJICHHUS DIIEMEHTOB IO XuUMHYeckoi ¢opmyne coenuHeHus. CoctaBieHue Qopmyn
OMHAPHBIX COEIMHEHM, OOIMKA CrOCO0 WX Ha3bIBaHUS. BUHApHBIE COCTMHEHUS METAJUIOB U
HEMETAIJIOB: OKCHJIbI, XJOopunbl, cynbpuabsl u ap. CocraBnenue ux Qopmyin. bunapHbie
COCMHEHUS HEMETAJUIOB: OKCHJIbI, JIETy4YHe€ BOJOPOAHBIE COEAUHEHHUS, HMX COCTaB.
[IpeacraBuTenu OKCHMIOB: BOJA, YIJIEKUCIBIM Ta3 W HeramieHas u3BecTh. [lpeacraBurtenu
JIETYYUX BOJOPOJHBIX COCIUHEHHUN: XJIOPOBOAOPOJA W ammuak. OCHOBaHHS, MX COCTaB M
Ha3BaHUs. PacTBopuMOCTh OCHOBaHMIA B Bojie. Tabiuiia paCTBOPUMOCTH THAPOKCUIIOB U COJEeit
B Bojze. IlpencraBurenu uienoyen: TUAPOKCUIBI HATpusi, Kanusg W Kanbuus. [loHdaTtwe o
KaueCTBEHHbIX peakuusx. Muaukaropsl. M3MeHeHHE OKpacKd HMHAUKATOPOB B UIEIOYHOU
cpene.

Kucnotsl, ux cocraB u HazBanus. Knaccudukamus kucnot. [lpeactaButenu KUCIOT: cepHas,
consiHasg W a3oTHasA. [loHaTtne o mKane KuciaoTHOcTH —Iukana-pH. M3meneHnuwe okpacku
WHJUKATOPOB B KUCIOTHOU cpene. CoM Kak MPOU3BOJIHBIE KUCIOT U OCHOBaHMM. X cocTaB u
Ha3BaHusA. PacTBopuMocCTh coneit B Boje. [IpeacraBurenu comneit: Xmopua HATpusi, KapOoHAT U
dochar xampiusa.  AmopdHBIE W KpPHUCTANIMYECKHWE  BellecTBa.MeKMOJIECKYISIpPHbBIE
B3aUMOJICUCTBUSI. THIBI KPUCTATUIMYECKUX PEIMIETOK: WOHHAs, aTOMHasg, MOJICKYJIspHas |
MeTajuinueckasi. 3aBUCHUMOCTb CBOMCTB BEIIECTB OT THIOB KPHUCTANIMYECKUX PEHIETOK.
BemectBa MOJEKyIIpHOTO M HEMOJIEKYJIIPHOTO CTPOCHHMsI. 3aKOH IMOCTOSTHCTBA COCTaBa st
BEILECTB MOJIEKYJISIPHOTO cTpoeHus. HucTele BemecTBa U cMecH. [IpuMepsl KUIKUX, TBEPABIX



u ra3o000pa3HbIx cMmeced. CBOMCTBa YHMCTHIX BeHIeCTB W cMmecei. Mx coctaB. MaccoBas u
o0BeMHas 10 KOMIIOHEHTa CMeCH. PacueTsl, CBSI3aHHBIE ¢ UCTIOIBL30BAHUEM TIOHSATHUS OIS,
Pacuernsnie 3agaun. 1. Pacuer maccoBoil u 00beMHOM 10JIell KOMIIOHEHTOB CMECH BEILECTB. 2.
Brruncnenue maccoBod J0JM BEIIECTBA B PACTBOPE MO HU3BECTHOM Macce pacTBOPEHHOTO
BEIIECTBA M Macce pacTtBoputens. 3. BplunciaeHue Macchl pacTBOPSEMOIO BeElIECTBA M
pacTBOpPUTENs, HEOOXOAMMBIX JUIsl TPUTOTOBIICHUS OINPEACICHHOW Macchl pacTBOpa C
M3BECTHOM MacCOBOM J10JIEW PaCTBOPEHHOTO BEIIECTBA.
JemoncTpanuu. O0pasipl OKCHUIOB, KUCIOT, OCHOBAaHUN U cojiel. Mojienu KpucTalInuyecKux
peIIeToK XJIOpUa HaTpus, anmasa, okcuna yriaepoaa (IV). KucinorHo-menounsie ”HANKATOPBI,
M3MEHEHUE OKPACKU B PA3IMYHBIX Cpeaax.
JlabopaTopHbie onbITbl. O3HAKOMIICHHE C KOJUICKLMSMHU OKCHUIOB. 9. O3HAKOMIIEHHE CO
cBoictBamu ammuaka. 10.KauecTBeHHble peakuuu Ha yriaekuciwlii ra3.l1.0npegenenne pH
pacTBOpPOB KHCIOTBL. IIeaoud M BoAbl. 12.0mpenenenne pH pacTBOPOB JMMOHHOIO M
sS0JIOUHOTO COKOB Ha cpe3e 110A0B.13.03HakomiieHHe C KOJUIGKUMSIMH — coseit. 14
O3HakoMJIEHHE C KOJUIEKUMEH BEUIECTB C pPa3HbIM THUIIOM KPUCTAUIMYECKOM PEIIETKH.
N3roroBnenue Mojeneil, KpUCTALIMYECKUX peleTok. 15. O3HakoMieHne ¢ oOpa3lnaMu ropHOR
MOPOBL.
Tema 4. U3meHenusi, npoucxoasinue ¢ Bemecrsamu (12u)
[lonsiTHE sIBJIEHUI KaK U3MEHEHUH, IPOUCXOIAIIUX C BEIIECTBAMHU.
SIBnenus, cBA3aHHBIC ¢ U3BMEHEHUEM KPUCTAILUTMYECKOTO CTPOSHHUS BEIECTBA MPHU MOCTOSHHOM
ero cocraBe, ¢uznyeckue sBiIeHUs. DuU3NYECKUe SBICHUS B XUMHUU: JUCTUIUIALUA,
KpUCTAJUTM3allMs, BBIIAPUBAHUE U BO3TOHKA BEHIECTB, IeHTpUdyTrupoBanue. SBieHwHs,
CBSI3aHHBIE C U3MEHEHHEM COCTaBa BEUIECTBA, - XUMUYECKUE peakuuu. [IpusHaku u ycinoBus
MPOTEKAHUs XUMUYECKUX peakiuid. [lonsaTre 06 9K30- U YHAOTEPMUUYECKUX peakiusax. Peakiuu
FOPEHUsI KaK YaCTHBIA CiIy4yall 3K30T€PMUYECKHUX PpPEaKUUM, MPOTEKAIOIIMX C BBIICICHUEM
cBeTa. 3aKOH COXpAHEHHUs MAacChl BEIIECTB. XUMHUYECKHE yYpaBHEHHS. 3HAUYE€HHUE WHJIEKCOB W
kodd¢unmentoB. CocTaBieHHe ypaBHEHUN XUMHUYECKUX peakuuid. PacueTsl 1mo XuMUYECKHUM
ypaBHeHUsAM. Pemienue 3amad Ha HaXOXKJEHHWE KOJMWYECTBA BEIIECTBA, MAcCChl WM O0Bema
OPOJYKTa PEaKIUu IO KOJIWYECTBY BEIIECTBA, Macce WM OObEMYy MCXOJHOTO BEIlIeCTBa.
Pacuersl ¢ ucnosib30BaHUWEM TOHATUS «JIOJISH», KOTJa HCXOJHOE BEHIECTBO JAaHO B BHUJC
pacTBOpa ¢ 3aJaHHOM MAaccOBOW JOJie pPACTBOPEHHOTO BEIIECTBA WJIH COACPKUT
OTpeNIeTICHHYIO0 J0JTt0 puMecei. Peakiuu  pasnoxenusi. [loHATHE O CKOPOCTH XUMHUYECKUX
peakuuii. Katanuzaropsl. ®epmentsl. Peakuun ~ coenuHenus. Karanutuueckue U
HeKaTaiuTuueckue peaknuu. OOpaTUMble W HEOOpaTUMbIe peakiuu. Peakiuu 3amernieHusl.
DIEKTPOXUMUYECKUN Pl HAIPSHKEHUH METaUIOB, €r0 MCHOJIb30BaHUE AJIA MPOTHO3UPOBAHUS
BO3MOKHOCTH TIPOTEKAHUSI PEaKIHi MEeXIy MeTallaMd W PacTBOpPaMH KHCIOT. Peakiuun
BBITECHEHHUS OJJHUX METAJIOB U3 PaCTBOPOB UX COJIeH IPYyruMu MeTamnamu. Peakiuu oOMeHa.
Peakiuu HeMtpanmzanuu. YCIoBUsS NMPOTEKAaHUS peakIuii oOMEeHa B pacTBOpax 10 KOHIIA.
Tunel XUMHUYECKUX peakluii (M0 MPU3HAKY «YHUCIIO M COCTAB MCXOAHBIX BEIIECTB U MPOIYKTOB
peakiu») Ha MpUMepe CBOMCTB BOJBI. Peakiusi pa3joKeHUs - JIEKTPOIU3 BOJbI. Peakiun
COCIMHEHHUS] - B3aUMOJCHCTBUME BOJbl C OKCHIAMU METAJUIOB M HeMmeTauioB. llonsTue
«TUIPOKCUIBDY. Peaknuu 3amernieHuss - B3aUMOJCHCTBHME BOJBI C MICJIOYHBIMH U
HIETIOYHO3EMENbHBIMU  MeTajulaMu. Peakiiuu oOMmeHa (Ha mpuMmepe THApoiu3a cyiabhuaa
AITIOMUHUS U KapOuaa Kajblus).
Pacyernbie 3agauun. 1. Boluucienue mo XUMHUYECKUM YpaBHEHHUSIM MAacChl MM KOJUYECTBA
BEIIECTBA 10 U3BECTHOM MAcCe MJIM KOJIMYECTBY BEIIECTBA OJTHOTO M3 BCTYIAIOIINX B PEAKITUIO
BEIIECTB WU TPOAYKTOB peakiuu. 2. BrruucieHne Macchl (KOJIMYECTBA BEMIECTBA, 00BEMA)
MPOJIYKTa PEAKIINH, €CJTU U3BECTHA Macca UCXOJHOTO BEIIECTBA, COJEPIKAIIETO OMPEICICHHYIO
JoJo mpuMeced. 3. Beiuncienne Macchl (KOJUYecTBa BellecTBa, 00beMa) MPOIyKTa peakiluu,
€CJIM U3BECTHA Macca pacTBOpPa U MaccoBasi J0JIsl paCTBOPEHHOTO BEIIECTBA.
Nemoncrpanuu. Ilpumepsl ¢uznveckux spiaenuii. 1.IlnaBnenue napaduua.2. Bosronka
Hona unm O6eH30iHOM kucioTel. 3.PacTBopenue okpameHHbIX coniei. 4./luddy3us TymmcTbix



BEIIECTB C ropsuieil mamnouku HakanuBaHus. [IpuMepbl XUMHYeCKUX IBJIEHMIl: a) TOpeHue
Marausi; 0) B3aMMOJCHCTBHE COJITHOM KHCIOTHI C MpPaMOpPOM WM MEIIOM; B) TOTydYeHUE
ruapokcuaa menu  (II); T) pacTBOpeHHE MONMYYEHHOTO THAPOKCHAA B KHCIOTax; 1)
B3aumojeiicteue okcuna menu (II) ¢ cepHoil KHCIOTOM TpH HArpeBaHUM; €) pa3oKEHHE
NepMaHraHaTa Kajius; ) B3auMOJICHCTBUE pa30aBIIEHHBIX KUCIOT C MeTallaMH. PaznoxeHue
MEPOKCHIA BOJIOPO/Ia MTOMOIIBIO JUOKCH 1A MapraHIla U KaTtajaa3bl KapToQels Wi MOPKOBH.
JlaGopaTtopHble onbIThl. 16.ITpokanuBanue mMeAu B IUIAMEHUW CHOUPTOBKH WM TOPENKU. 17.
3amenienue Mmeau B pactBope xiopua meau (I1) sxenesom.
Tema S. [Ipaktukym 1. [Ipocreiinue onepanuu ¢ BemecrBomM- 3 (yaca)
IIpakTnyeckas padora Ne 1
[IpaBuna TexHuku Oe3omacHOCTH Hpu paboTe B XxuMUUeckoM kaOuHete. JlabGoparopHoe
00opy0BaHKE U O0OpaICHHE C HUM.
IIpakTuyeckasi padora Ne 2
OuucTKa 3arpsA3HEHHON TOBapEHHOM COIN
IIpakTuyeckasi pa6ora Ne 3 [Ipu3HaKu XUMHUYECKUX PEAKIIUN U UX KIACCHU(PUKAIIHSL.
Tema 6. Teopusi 3/1eKTPOJIMTHYECKON JAUCCONMALNMU M  CBOICTBa  KJACCOB
HEOPraHu4YecKux coeauHenuii (18 u)
PactBopenue kak gusuko-xumuyeckuil nporecc. [lonstue o ruaparax U KpucTajuioruaparax.
PactBopuMocTs. KpuBble pacTBOpUMOCTH KaK MOJENb 3aBUCUMOCTH PACTBOPUMOCTH TBEPIBIX
BEILIECTB OT TemiepaTypbl. HachlllleHHbIE, HEHACBIIICHHBIE W MEPECHIIICHHBIE PACTBOPBI.
3HaueHue PacTBOPOB JJIsi MPUPOJIBI U CENbCKOTO X03siicTBa. [IoHATHE 00 AIEKTPOIUTUYECKOM
JTUCCOIMAIIMU. DJIEKTPOJIMTHl U HEIJIEKTPOJIUTHL. MeXaHu3M IUCCOLMAIMU JJIEKTPOJIUTOB C
pPa3IMYHBIM TUIIOM XUMHUYECKON CBs3U. CTENEeHb 3JIEKTPOIUTUUECKON Auccounannu. CUIIbHbIE
U cnabbie 31eKTPOiauThl. [loHSITHE 00 3JIEKTPOTUTHUYECCKON TUCCOIUAIUU. DJICKTPOIHUTHI U
HEAJIEKTPOJUThI. MeXaHU3M AUCCOLMALNUU JJIEKTPOIUTOB C PA3IMYHBIM THUIIOM XUMHUYECKOHN
cBs3u. CTeneHb SIEKTPOIUTHYSCKON mucconuanuu. CuilbHbIE W clA0ble AJICKTPOJIHTEHL.
OCHOBHBIE TIOJIOKEHUSI TEOPUU IJNEKTPOJUTUYECKOM auccouranu. VOHHbIE ypaBHEHHS
peakuuii. YCIoBUs MPOTEKAaHUS PEAKIMM OOMEHa MEXIYy SJIEKTPOJMTaMH JO0 KOHIIA B CBETE
MOHHBIX NpeacTaBieHunil. Kinaccudukanus noHoB 1 ux cBoiicTBa.KucnoTel, ux kiaccuduxarus.
Huccoumnanus KHCIOT M HMX CBOMCTBA B CBETE€ TEOPUHU DJIEKTPOJUTHYECKON JTHCCOLIMALIUH.
MonekynsgpHble M HMOHHBIE YpPaBHEHMsS peaklui KuciaoT. B3auMmoneicTBue KHCIOT C
MeTayulaMH. DJEKTPOXUMHUECKUH psiji HampsHKEeHUH MeTauioB. B3ammonelcTBue KHCIOT C
METaJUIaMM M OKCHJAMH METaJIOB. B3auMojaeicTBue KHUCIOT C OCHOBAaHUSAMM - PEaKIus
HeWTpanu3anuu.  BzaumopeiictBue  kuciaor ¢ cousimMu.  Mcronp3oBaHMe — TaOIWIIBI
pacTBOPUMOCTH JJI1 XAPAKTEPUCTUKM XUMHUUYECKHX CBOMCTB KHUCHOT. OCHOBaHMS, UX
kjaccudukanus. Jlucconuanysi OCHOBaHHM U X CBOMCTBA B CBETE TEOPUU BJIEKTPOIUTUYECKOU
aucconuanuu. BzauMopaeiicTBue OCHOBaHMM C KUCIOTaMH, KUCIOTHBIMA OKCHJIAMHU U COJISIMHU.
Hcnonp3oBanue TaOIUIBI pACTBOPUMOCTH JIJISI  XapaKTEPUCTUKHU XUMUYECKHUX
CBOMCTB OoCHOBaHMH. Pa3nojkeHne HepacTBOPUMBIX OCHOBAHWM MpPU HArpeBaHUU.
Comu, ux knaccudukanus u gucconuamus B ceere TOJl. pa3nuuHbix TUMOB coseil. CBoWcTBa
COJIEl B CBETE TEOPUM DIJIEKTPOJIUTHUUECKOM JuccouManuu. B3auMonencTBue cojied ¢
METAJJIaMH, YCJIOBUS NPOTEKAHWS 3THX peakuuil. B3ammopeicTBue cojeld C KUCIOTaMH,
OCHOBaHUSIMU W colisiMu. Vcmonp3oBaHue TaOIHMIBI PACTBOPUMOCTH ML XapaKTEPUCTUKHU
XUMUYECKHX CBOMCTB coiyieil. OO0OIIeHne cBeaeHu 00 OKCHIax, WX KiacCUpUKAIUU |
XUMUYECKHUX CBOMCTBax. [ 'eHeTnueckue PAIBI METAIIIIOB Y HEMETAJUIOB.
['eneTnueckas cBsI3b MEXKIYy  KJacCaMM  HEOPraHMYECKHMX  BemecTB.  OKUCIHUTENIbHO-
BOCCTAHOBUTEJIbHbIE peakuuu. OrmnpeneneHre CTeNeHu OKUCIEHUS Il 3JIEMEHTOB,
00pa3yrommx BelecTBa pa3HbIX KiaccoB. Peakmuu wmonHoro oomena m OBP. Oxkucnurens u
BOCCTaHOBUTEJb, OKUCIICHHE U BOCCTaHOBIEHUE. Peakiuu MOHHOTO OOMEHa U OKUCIUTEIHHO-
BOCCTAHOBUTEbHBIE peakiuu. COCTaBICHHE YPAaBHCHHMHM OKHCIHATEIbHO-BOCCTAHOBUTEIHHBIX
peakiuii MeToAOM JIIeKTpOHHOTO Oananca. CBOHCTBAa MPOCTHIX BEHIECTB - METAJIOB U



HEMETAJJIOB, KUCIIOT U COJIEH B CBETE MPEACTaBICHUN 00 OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIX
nporeccax.

JlemoHcTpanuu. VcnbiTaHue BEIECTB U UX PACTBOPOB HA 3JIEKTPOIPOBOJHOCTh. 3aBUCHUMOCTh
ANEKTPONPOBOJHOCTH YKCYCHOM KHCIIOTHI OT KOHIEHTpauuu. B3anmMoneicTBue HUHKA C CEpOH,
COJITHOM KHCIIOTOH, Xjopuaom meau (II). 'openne maruusi.

JlabopaTopubie onbIThl. 18. Peakiuu, XapakTepHble s PacTBOPOB KHCJIOT (COJIAHOM WU
cepHoii). 19. Ilonyuenue M CBOWCTBAa HEPACTBOPMMOI'O OCHOBAHHs, HAIPUMEP THIAPOKCHIA
menu (I1). 20.B3anmopeiicTBUEpacTBOPOB XJIOpUIa HATpHUS M HUTpaTa cepedpa. 21. Peakmmn,
XapaKkTepHbIe JJI PAcTBOPOB Iienoued (TUAPOKCUIOB HaTpus uiau kanus). 22. Peakuwun,
XapaKTepHbIe Ul pacTBOpPOB coiei (Hampumep, ansd xiopuna menu (I1)). 23. Peakuun,
XapaKTepHbIe [JI1 OCHOBHBIX OKCHJIOB (Hampumep, Ais okcuia Kanbiusi). 23. Peakuwuu,
XapaKTepHBbIE U1 KUCIOTHBIX OKCUOB (HapUMeEp, ISl YIJIEKHCIIOrO rasa).

Tema. [IpakTtukym 2. TlpakTuueckasi pagora Ned «¥cj10BUSI MPOTEKAHUS XUM. PEAKIHH MeKIY
pacTBOpaMu JIEKTPOJIUTOB 10 KOHIIA».

IIpakTuyeckast padbora NeS «CBoiicTBa OKCHAOB, KHCJIOT, COJiell, OCHOBAHMII».

IIpakTu4yeckas padora Ne6 «Penienne 3KcnepUMeHTAIbHBIX 3aa4U»

Xumus 9 kiace

BBenenune. O0masi XapakTepucTHKA XHUMHYECKHX 3JIEMEHTOB M XMMHUYECKHX pPeaKUuid.
Iepuoauveckuii 3akoH u Ilepuogmueckass cucrema xumu4yeckux 3viemenros /. H.
Menpaeneena (11 1)

XapakTepucTHKa 3JIEMEHTAa MO €ro mnoJyioxkeHutro B Ilepuogmueckont cucreme XUMHUUYECKUX
3JIEMEHTOB

. n. MenpeneeBa. CBoiicTBa OKCHJIOB, KHCJIOT, OCHOBAHUM M COJIeHl B CBETE
TEOPUM  DIIEKTPOIUTHUYECKON JAMCCOLMALMM U  OKHUCIEHHUS-BOCCTaHOBiIEeHUS. I[loHsTHe O
NMEepPEeXOAHBIX deMeHTaX. AMQoTepHOCTh. [‘€HeTHUeCKHUd psJ TEPEeXOJAHOr0 SJIEMEHTA.
Ilepunonnueckuii 3akoH u lleproanueckas cucrema xumuueckux snemeHtoB . M. Menneneesa.
XuMHU4YeCcKasi OpraHu3anus KUBOW U HEKUBOU NMPUPOJbl. XMMUYECKUNA COCTAaB s]1pa, MAaHTUU U
3eMHOM KOpbl. XHMHUYECKHME 7HJIEMEHThl B KIJIETKaX JKUBBIX OpraHu3mMoB. Makpo- u
MUKpO3JeMeHThl. OO0O0OIIeHHEe CBEJACHUM O XUMHUYECKMX peaknusax. Kiaccudukanus
XUMUYECKUX PEaKUMid MO pa3MyHbIM MPU3HAKAM: «YUCIO M COCTaB pEarupyrwoimx u
00pa3yrommxcs BEIIECTBY, «TEIUIOBOM A(h(EeKT», «HampaBiIeHUE», «U3MEHEHUE CTeNeHen
OKHUCJICHHS DIJIEMEHTOB, OOpPa3yMIIUX pearupyronre BelmecTBay, «da3ay, «UCIMOJIb30BaHUE
KaranuzaTopay. [loHsITHE 0 CKOPOCTH XUMHUECKOU peakiuu. DaKTOphl, BIHUSIONINE HA CKOPOCTh
XUMHYecKuX peakiuii. Karanuzatopsl u katanu3. MHTHOUTOPBI. AHTHOKCHIAHTHI.
JdemoHCcTpaumu.

Paznuunble ¢opmbl Tabmunsl JI. WM. MenneneeBa. Mopaenu aromMoB 3j1€MEHTOB 1— 3-ro
nepuoioB. Mozienb CTpOeHHUs 3eMHOro miapa (MomepeuHblil pas3pes). 3aBUCHMOCTh CKOPOCTH
XUMUYECKOM peakUMu OT MPUPOJbl PEArupyIOMIMX BEIIECTB. 3aBUCUMOCTb CKOPOCTHU
XUMUYECKOW pEeaKIMu OT KOHIIGHTPALIUU PEArupyIOIINX BEHIECTB. 3aBUCUMOCTH CKOPOCTH
XUMHYECKONH peaklud OT IUIONIAJd CONPUKOCHOBEHHUS PEArupyIONINX BEMIECTB («KHIISIIUN
CJIO»). 3aBUCHUMOCTh CKOPOCTH XHMHUYECKON peakluu OT TEeMIEepaTypbl pearupyrommnx
BellecTB. ['OMOT€HHBI M  TETEpPOreHHbId  Karauu3bl. @OEpMEHTATUBHBIA  KaTaJU3.
WNurubuposanue.

JlabopaTopHbIe ONBITHI.

1. [lomyyenue ruapokcuia LWHKA W MCCIEIOBAaHHWE €ro CBOWCTB. 2.MonenupoBaHue
noctpoenus llepuoanueckoit cucremsl xumudeckux i3nemeHtoB J[. WM. MengeneeBa. 3.
3amenieHne >kene3oM MmeAaum B pactBope cynbbara meam (II). 4. 3aBucuMOCTh CKOpOCTH
XUMUYECKON peaklMu OT MPUPOJbl pPEarupyrollux BEIIECTB Ha MNpPHUMEpPe B3aUMOACHCTBUSA
KHUCJIOT C METaJUIAMHU. 5. 3aBUCHMOCTh CKOPOCTH XHMHUYECKOW PEAKIMU OT KOHIICHTPAIUU
pearupyonux BelIeCTB Ha MPUMEPE B3aUMOJCUCTBUS LIMHKA C COJSIHOM KHCIIOTOW pa3iu4HON
KOHIIEHTpaluu. 6.  3aBUCUMOCTh  CKOPOCTH  XHUMHYECKOHM  peakuud OT  IUJIOMIAIu
CONPUKOCHOBEHUSI pEarupyromux BemecTB. 7. MoaenupoBaHue «KHUISIIETO CIos». 8.



3aBUCHMOCTh CKOPOCTH XHMHYECKON PEaKIMd OT TeMIIepaTyphl PEearupyroliux BEIIECTB Ha
npuMmepe B3aumozenctBus okcuga menu (II) ¢ pactBopoM cepHON KHMCIOTHI pa3In4yHON
TeMriepatypbl. 9. PasnokeHume mepokcuaa BoaOpoJa ¢ IMomombio okcuiaa Mapranma (IV) u
katanasbl. 10. OOHapykeHue KaTajna3bl B HEKOTOPBIX MUIIEBbIX poaykTax. 11. Mnrubuposanue
B3aUMOJICHCTBUS KHCIIOT C METAJIJIAaMU YPOTPOITHHOM.

Tema 1. Metasuibl (14 4 + 3 u3 pe3epna)

[Tonoxxenue meramnoB B [lepuoauueckoit cucreMe xumudeckux snementoB . 1. Menneneena.
Merannuieckas KPUCTAJUTMUECKAs pelieTka M MeTaIMYecKas XHUMHUYecKas cBs3b. OOmue
¢dbuszndeckue cBoiricTBa MeTayuioB. CIUtaBbel, MX CBOWCTBA M 3HAYCHHE. XUMHUYECKHE CBOMCTBA
METaJVIOB KaK BOCCTAHOBHTEIIECH, @ TAK)KE B CBETE UX IMOJIOKEHUS B JIECKTPOXUMHUYECKOM PSITy
HarpspKeHuH MeTauioB. Koppo3us MeTaimioB U crmocoObl 00pbOBI ¢ Hell. MeTaibl B Ipupo/Ie.
O611me crocoObl UX MOTYYCHHUS.

OO0masi XapakTepuCcTHKA IIEeJOYHBbIX MeTa/LIoB. Metamibl B ipupoje. OO6mue crnocoObl ux

nosyueHus. Crpoenue artomoB. lllemouHble MeTayulbl — MpPOCThIE BellecTBa. BaxHeilmue
COEIMHEHUS IIEJIIOYHBIX METAJUIOB — OKCHJIbl, THIPOKCHBI U COJIM (XJIOPUABI, KapOOHATHI,
cynb(darhl, HHUTpPaAThl), MX CBOWCTBA W MPUMEHEHHE B HapOJHOM Xo3sicTBe. KamuiitHbie
ya00peHusl.

O0mas xapakTepucTHKA 3JIeMeHTOB IJIapHo nmoArpynns! Il rpynnel.

Crpoenne aromos. IllenmouyHo3eMenbHblEe MeTalbl — IPOCTBIE BeElleCTBA. BaxHeimue
COCIMHEHUS IEJIOYHO3EMEIbHBIX METAUIOB — OKCHJIbl, THJIPOKCHABI U COJH (XJIOPUIBL,

KapOOHaThl, HUTPAThI, cyibdaTsl, (ocdaTbl), UX CBOWCTBA U MPUMEHEHHE B HAPOIHOM
XO35MCTBE.

AJIIOMUHHIA.

Crpoenne atoma, (pu3muecKkMe W XHMHUYECKHE CBOWCTBa mpocToro BemiectBa CoennHEHHS
ATIOMUHUS — OKCHJl U THAPOKCUM, UX aM(OTEepHBIl XxapakTep. BaxHeile cony amoOMUHUA.
IIpuMeHeHne antOMHUHNS U €70 COCIUHEHUMN.

Keneso.

Crpoenne aroma, (U3MYECKHE M XMMHUYECKHE CBOWCTBA IMPOCTOrO BEIECTBA. | eHEeTHYEeCKHe
pamel Fet? u Fe®? .

Baxkneilimue conu »xene3a. 3Hau€HUE Kelle3a U €ro COSAUHEHHWM JUIsl MPUPObl U HApOAHOIO
XO035CTBA.

JdemMoHcTpaumu.

OOpa3ipl LIETOYHBIX U IIET0YHO3eMeNbHbIX MeTamioB. OOpa3ubl cruiaBoB. B3aumoneiictBue
HaTpusl, JUTUA W KaiblMd C BOJOM. B3aummopaeicTBue HATpusi MU MarHus C KHUCJIOPOIOM.
BsaumopeiictBue meramioB ¢ HemetamnaMu. [lomyuenue ruapokcuaos xkenesa (1I) u (1I1).
JlabopaTopHbIe ONBITHI.

12. B3aumoneiictBue pacTBOpoB KHUCIOT M cojell ¢ MeramiaMu. 13.03HaKoMiIeHHE C
pyaamu kenme3za. 14. OkpamvMBaHWe IUIAMEHHM COJSIMH  IIEJIOYHBIX  METaJloB.  15.
B3aumopeiictBue kanpuus ¢ Bogou. 16.IlomydeHne ruapokcuaa Kanblys U UCCIEJOBAHHUE €TI0
cBoiictB.17. [IlomydyeHue THUIOpPOKCHIA  QIIOMHHUA UM MCCIEAOBAHHE €ro  CBOMCTB.
18.B3anmogeiicTBue sxene3a ¢ coisHoi kucnotou. 19. IMomyuenue runpokcuno xenesa (II) u
(IIT) m n3ydeHue ux CBOMCTB.

Tema 2. IIpakTunkym 1. CBoiicTBa MeTa10B M X coequHenuni (1 1)

1. Ocy1iecTBiIeHHE LEMOYKM XUMHUYECKHMX IpeBpanieHui. 2. IlomydeHue u cBoMcTBa
COEIMHEHUN MeTalioB. 3. PelleHune »SKCIEpUMEHTAIBHBIX 3a7ad Ha paclo3HaBaHUE U
MOJTy4YE€HUE COEIMHEHUI METalIOB.

Tema 3. Hemeranibl (24 y+14. u3 pesepna)

OOmiass xapakTepuCTUKa HEMETAJUIOB: MoyiokeHue B Ilepuoanueckoil cuctemMe XMMHYECKHUX
anemenToB JI. . MenneneeBa, 0coOEHHOCTH CTPOEHUSI aTOMOB, 3JIEKTpooTpulaTeasHocTh (D0)
KaK Mepa «HeMeTaIITMYHOCTH», pan D0. Kpucramiueckoe cTpoeHne HEMETAIIOB — MPOCTHIX
BenlecTB. Asutorponus. Pusmdyeckue CBOWCTBa HeMeTalioB. OTHOCHUTENBHOCTb IOHSATUI
«MEeTaJul» U «HEMETaIlI».



Bonopoa. Ilonoxenne Bomopona B Ilepuoamyeckoil cucreme Xxumudeckux sneMmentoB [, .
MenneneeBa. CtpoeHue atoMa U MOJIeKyJibl. DU3NUYECKHE U XMMUYECKHUE CBOWCTBA BOAOPO/A,
€ro MOJIyYeHUE U IPUMEHEHHE.
Bopa. Ctpoenue Monekynbl. Bomopoanas xumuueckas cBs3b. DU3MUECKHE CBOMCTBA BOJBIL.
AHoManuu cBOWMCTB BoAbl. ['mapodunbHbie U ruApod)OOHBIE BEIIECTBA. XUMHYECKHUE CBOHCTBA
Bonbl. KpyroBopor Boabl B mpupone. Bomooumctka. Aspamust Boapl. bbiTOoBbIE (DUIBTPHL
MuHepanbHble BOJbI. JucTuimmpoBanHas BoJa, €€ NOJy4YeHHE U IPUMEHEHHUE.
O0mas xapakrepucTuka rajoreHoB. CtpoeHue aromoB. IIpocTeie BelecTBa U OCHOBHbBIE
COEIMHEHUS TaJoreHoB, WX cBoiicTBa. KpaTkue cBeaenus o xiope, Opome, ¢rope u ione.
[IprMeHeHne raJoreHoB U UX COEAMHEHU B HAPOJAHOM X035 CTBE.
Cepa. CtpoeHne aroMa, ajuIOTPOIHs, CBOMCTBA M MPUMEHEHHE POMOMYECKOM cepbl. OKCHUIIbI
cepsl (IV) u (VI), ux nonydenue, cBoiictBa U npumeHeHue. CepHas KUCJIOTa U €€ COJIM, UX
IIPUMEHEHNE B HAPOJHOM X03siicTBE. [IpOM3BOACTBO CEPHON KHUCIIOTHI.
A3or. CrpoeHHMe aToMa U MOJIEKYJbl, CBOMCTBAa IPOCTOrO BeElIeCTBA. AMMHAK, CTPOECHHE,
CBOMCTBA, NoytyyeHue u npumeHeHue. Conu aMMOHMs, UX CBOWCTBA M NpuUMeHeHHe. OKCUIbI
azota (II) u (IV).A30THas KUCIIOTa, €e CBOWMCTBA U MpUMEHEeHHEe. HUuTpaThl 1 HUTPUTHIL, IpoOIIeMa
UX COJICPKaHUS B CEIbCKOXO03UCTBEHHOM MPOTYKIINU. A30THBIE yI00peHusl.
®ochop. Crpoenue aroma, auIOTPONHs, CBoWcTBa Oenoro u KkpacHoro ¢ocdopa, ux
npuMmenenue. OcHoBHble coeauHeHus: okcua (ocdhopa (V) u oprodbocdopHas Kuciora,
docdarer. DochopHbie yI0OpEHUS.
Yriaepoa. CtpoeHue aToma, ajIOTPOINHUs, CBOMCTBa Moaudukanuid, mpuMmeHeHue. OKCHIbI
yraepoaa (II) u (IV), ux cBoiictBa um npumeHeHne. KapOoHATHI: KalbIMT, COAa, MOTAMI, WX
3HAUYEHUE B IPUPOJIE U KU3HU YEIOBEKA.
Kpemuuii. CtpoeHue aToMa, KpUCTaNIMYECKUI KPEMHUM, €ro cBOiicTBa U npumeHeHue. Okcuj
kpemuus (IV), ero npupoansie pasHoBUAHOCTH. CHIMKAThl. 3HAUEHUE COCTUHEHUI KPEeMHHUS B
JKUBOU U HEeXUBOM nipupoae. [IoHATHE 0 CUIMKAaTHON IPOMBIIUIEHHOCTH.
JdeMoHcTpanmm.
OOpa3upl rajJloreHoB — MPOCTHIX BELIECTB. B3auMoJelCcTBUE TalloT€HOB C HAaTpUeM, C
anoMuHueM. BeiTecHeHHe XxJiopoM OpoMa WM MOJAA U3 PacTBOPOB MX cojeil. BzaumoneiicTBue
Cepbl C METAJIJIaMH, BOJIOPOJAOM U KUCIOpOoAOM. B3aumoaeiicTBue KOHIEHTPUPOBAHHON a30THOM
KHCIIOTHI ¢ MeAblo. lloriomienne yrieM pacTBOPEHHBIX BEIIECTB MJIM ra3oB. BoccraHoBieHue
Meau U3 ee okcua yrieM. O0pasiibl IPUPOIHBIX COSTMHEHUN XJI0pa, cephl, pocdopa, yriaepoa,
kpemHusi. O0pa3iipl BaXKHEUIITNX /I HAPOJIHOTO X035iCTBa Cynb(aToB, HUTPATOB, KapOOHATOB,
docdaron. OOpa3Isl cTEKIA, KEPAMHUKH, IIEMEHTA.
JlabopaTopHbIe ONBITHI.
20.  Ilomyuenue u pacno3HaBanue Bogoposa. 21. MccienoBanue moBepXHOCTHOTO HATSHKCHUS
BOJbL. 22.PacTBOpeHHE MepMaHraHaTa Kajus WM MEIHOro Kymopoca B Bojae. 23. I'maparanus
obe3BoxkeHHoro cyibpara wmeaum (II). 24. HMsrortoBrneHue THIICOBOTO OTHeYarka.2s.
O3HakOMJIEHHE C KOJUIEKIMEH OBITOBBIX (UIbTpoB. 26. O3HAKOMIIEHHE C COCTaBOM
MUHepaabHOU BOJbL. 27. KauecTBeHHas peakiys Ha raioreHua-uoHsl.28. [Tomyuenue 51
pacnio3HaBaHue kucaopona. 29. I'openuwe cepsl Ha Bo3nyxe u B kucinopoze. 30.CoiicTBa
paz0aBiieHHON cepHOM KucioThl. 31. M3ydyenue cBoiicTB ammuaka. 32. Pacmo3znaBaHue coieit
ammoHus. 33. CpoifctBa pa3baBneHHON a30THOM  kucnoTel. 34. BzaumoneiictBue
KOHIICHTPUPOBAHHOW a30THON KHUCIOTHI ¢ meapto. 35. I'openue docdhopa Ha BO3Ayxe U B
kucinoponae. 36. PacnoznaBanue Qocdaron. 37. T'openue yras B kucinopoze. 38. Ilomyuenue
YTOJBHOM KHUCIIOTHI U m3ydeHue ee cBoucTB. 39. Ilepexon kapOoHaToB B ruapokapOoHaThI. 40.
Pasznoxxenue runpokapoonarta Harpus. 41. [lonydeHrne KpeMHEBOM KHCIOTHI U U3yUeHUE
€€ CBOMCTB.
Tema 4. IlpakTuxym 2. CBoiicTBa coenHennii HeMeTaLIoB (3 4)!
l.Pemenne »skcnepuMeHTanbHbIX 3amad nmo Tteme «lloarpynma ramoreHoBy». 2.Pemienue
SKCIIEPUMEHTANIbHBIX ~ 3a/ady 10 teMe «lloarpynma kucimopoma». 3. Pemienue
AKCIEpUMEHTANIBHBIX 3anad 1no teme «lloarpymnma aszora». 4. PemeHne sKcreprMeEHTaIbHBIX



3amau o Teme «Iloarpynma yriepomay. 5. [lonyuenue, cobupanue U pacno3HaBaHUE Ta30B.
Tema 5. OOoOmeHne 3HAHWI 1O XMMHMH 3a KYpPC OCHOBHO#l mkoJbl. IloaroroBka k
rocyrapcrpeHHo uroropoi arrecrauuu (I'HA) (7 4)

Ilepnonnueckuit 3akoH u lleproauyeckas cucrema xumudeckux ieMeHToB 1. M. Menneneesa.
@dusnueckuil CMBICI TMOPSJIKOBOIO HOMEpa »JJIEMEHTa, HOMEpPOB MEpHoAa M TIPYIIIBL
3aKOHOMEPHOCTH M3MEHEHUsI CBOWCTB 3JIEMEHTOB M UX COCAMHEHMM B IEepHOJax M Ipynmnax B
CBETE MPEJCTABICHUNA O CTPOCHUU aTOMOB 3JIEMEHTOB.

3HaueHUE MEPUOJNYECKOr0 3aKOHA. BHIbl XMMHUYECKMX CBA3€M M TUIBl KPUCTAIIIMYECKHX
pewieTok. B3auMocBs3p cTpoeHus U cBoilcTB BemlecTB. Kiaccudukanus XMMHUYECKHX peaKkLUn
[0 Pa3JIMYHBIM MPU3HAKaM (YHCIIO U COCTaB Pearupyrourx 1 00pa3yroIuXcs BEIECTB; HaTuIle
rpaHunbl  pasgena  (a3; TemnoBod 3(dexT; H3MEHEHuEe CTeNeHed OKUCIEHUS AaTOMOB;
MCIIOJIb30BAaHUE KaTallM3aTopa; HalpasieHUue NnporekaHus). CKOPOCTh XMMUYECKUX PEaKLUi U
GbakTopsl, Biausromue Ha Hee. OOpaTUMOCTh XMMHYECKUX DPEAKLUH U CIIOCOOBI CMEIEHUs
XUMHYECKOI'O PABHOBECHS.

[IpocTtbie M croxHblE BemecTBa. MeTalibl W HeMmeTaibl. ['eHeTHueckue psaapl MeTaia,
HEMeTaula M IepexogHoro Meramwia. OKcuasl U TUAPOKCUABl (OCHOBaHMS, KHUCIOTHI,
amQoTepHble THIPOKCUAbI), cou. MX cocTaB, kilaccudukanus u o01ue XuMUYECKUe CBOMCTBA B
CBETE TEOPUHU IEKTPOIUTUYECKON JTUCCOLIUALIIH.



5. TemaTnuyeckoe NJIAHUPOBAHUE

Xumu1 8 Kiacce

Ne HanmeHnoBaHnue TeMbl Bcero uyacos N3 Hux
n/n 1o nporp. ¢pakr. I1P.P. K.P.
1. Bsenenue 4 7 Nel
2. Tema 1. 9 12 K.p. Nel
ATOMBI XUMHUYECKHUX JIEMEHTOB
3. Tema 2. 6 7 K.p. Ne2
[IpocTsie BemecTBa
4. Tema 3. 14 15 No2 K.p. Ne3
CoennHeHnE XMMHUYECKUX 3JIEMEHTOB
S. Tema 4. 11 12 Ne3 K.p. Ne4
W3meHeHus1, IpOUCXOASIIUE C
BEIIIECTBAMH.
6. Tema S. 18 15 Neq K.p. NeS
PactBopenue. PactBopsl. CBoiicTBa No5
PacTBOPOB 3IEKTPOIUTOB. OKUCIUTEIBHO Ne6
— BOCCTAHOBUTEJIbHbIE PEAKIUU.
7. Pe3epB 3 0
Bcero 70 68 6 5




TemaTuveckoe IJIaHMPOBaHUE 9 KJace

Xumui 9 kiaacce

Ne HaumeHoBaHue TeMbI Bcero yacos N3 Hux
n/n 110 nporp. ¢axr. | IIp.P. K.P.
1 IloBTOpeHue Kypca 8 ki1acca - 7
2. Beenenne. O0masi xapakTepucTHKa 11 9 1
XHMHUYECKHUX 3JIEMEHTOB H XUMHYECKUX
peakuuii. [lepuoanyecknii 3aKoH U
NeprouYecKasi CHCTeMAa XUMMHYECKHX
ayemenToB J[.M.Menpeneena.
3. Tema 1. MeTasuibl 14 14 +3 1
. Tema 2. IIpakTukym 1. «CBoiicTBa MeTa/LIOB 1 1 1
M UX COeTHUHEHU )
4. Tema 3 «Hemeranab» 24 24+1 1
S. Tema 4. IIpakTukym 2. «CBoiicTBa 3 3 3
coeJUHEeHHIT HeMeTaJLII0B)»
6. Tema 5. O6001IeHUE 3HAHNH 10 XUMMH 32 8 4
KYPC OCHOBHO# IIKOJIbI.
8. Pe3epB 5 -
Bcero 66 66 4 3




Conepxanue

XapakTepuCcTHKA OCHOBHBIX BH/I0B Y4eOHOH AeSITeJIbHOCTH

MPOrpaMMbl
8 kiacce
Brenenne IIpeamMeTHbIE pe3yJibTAThHI 00y4eHU s
7'-], yanleICH JOJIDKCH 3Hams. Hpe,[[MeTBI I/I3yLIeHI/I5[ CCTCCTBGHHOHay‘{HBIX JUCHUIIINH,

B TOM YHC Jie XUMuUU; Xxummuaeckue cumMBoliel: Al, Ag C, Ca, Cl, Cu, Fe, H, K, N, Mg,
Na, O, P, S, Si, Zn, ux Ha3BaHUS U IPOU3HOIICHHE.

VYvuamuiicst JOJKEH ymems.

v HCIOJIB30BaTh MPH XapaKTEPUCTUKE BEIIECTB MOHATHA: «aTOM», «MOJICKYJIa,
«XUMHUYECKUH IIEMEHTY, «XUMUYECKHI 3HAK, FIIU CHMBOJD), «BEIIECTBOY, «IIPOCTOE
BEIIECTBO», «CJI0KHOE BEIIECTBO», «CBOMCTBA BEIIECTBY, «XUMUUECKHUE SIBICHUS,
«(pusznueckue ABIECHUS», «K03()(HU UEHTHI», KHHACKCHD), «OTHOCUTENbHAsI aTOMHAs
Maccay, «OTHOCUTEIbHAsI MOJIEKYJISpHAsi Maccay, «MaccoBas JOJIsl DJIEMEHTA;

v obpamarscs ¢ 1a00paTopHbIM 000PYJOBAHUEM M HarpeBaTeIbHBIMI IPUOOPAMH
B COOTBETCTBUHU C MPaBUIAMU TEXHUKH 0€30MaCHOCTH;

v/ BBIIOJIHATH IPOCTEAIIME IIPUEMBI Pa0OTHI € 1a00PATOPHBEIM 000Dy JOBAHUEM:
71a00pPaTOPHBIM IMITATUBOM; CIIUPTOBKOIA;

v kiaccu(UIUPOBATh BELIECTBA 10 COCTaBY Ha MPOCTHIE U CIIOKHBIE;

v pasiaMyath: Teja M BEIECTBA; XUMUYECKHUIM SJIEMEHT U IIPOCTOE BELIECTBO;

v ONUCHIBaTh: (POPMBI CYLIECTBOBAHUA XUMHYECKUX JIEMEHTOB (CBOOOIHEIE
aTOMBI, IPOCTHIE BEI[ECTBA, CIIOKHBIE BEIIECTBA); TAOIHUHYIO HOpMy
[Teproardeckoii CHCTEeMbl XUMHUYIECKUX JIEMEHTOB; TIOJIOKEHHUE 3JIEMEHTA B Ta0JIHIIe
. U, MenneneeBa, UCIIONIb3Ys MOHATHS «IIEPHO), KTPYIIIAY, «TIaBHASL
MOJTPYIIIaY, KIIOO0YHAS MOATPYIINAY; CBOMCTBA BEIIECTB (TBEPABIX, KHUIKHX,
ra3zo00pa3HbIX)

V' OOBACHATH CYIIHOCTH XUMUYECKHX SBJICHHH (C TOUYKH 3PEHHS aTOMHO-
MOJICKYJISIPHOTO YUYCHHS) U UX MPUHIUIHAIBEHOE OTINYHE OT PU3NUECKUX SBICHUI;
v XapakTepH30BaTh: OCHOBHBIE METOBI U3yYEHHS ECTECTBEHHBIX IUCLUILIMH
(HaOnroieHue, HKCIIEPUMEHT, MOJISIUPOBAHHKE); BEIIECTBO MO €r0 XMMHUECKON
dbopmyJie coriacHo IIaHy: Ka4eCTBEHHBIN COCTaB, THUII BEIMIECTBA (MMPOCTOE UITH
CJI0KHOE), KOTMYECTBEHHBII COCTaB, OTHOCUTEIbHAS MOJIEKYJIspHAas Macca,
COOTHOIIIEHUE MACC 3JIEMEHTOB B BEIIECTBE, MACCOBBIE JIOJIM AJIEMEHTOB B BEIIECTBE
(IL71s1 CIIOKHBIX BEIIECTB); POJIb XUMUU (TIOJIOKUTENBHYIO U OTPHUIIATEIBHYIO) B
JKU3HH YeTIOBEKa, apryMEHTUPOBATH CBOE OTHOIIIEHUE K ATOM Mpoldiieme;

v’ BBIYHCIIATH OTHOCHTEIBHYIO MOJIEKYIJIAPHYIO MAcCy BELIECTBA K MACCOBYIO JIOJTO
XUMHUYECKOTO IJIEMEHTA B COCIUHECHHUSIX;

v IpOBOJUTH HAOJIOICHHUS CBOMCTB BEIIECTB M ABJICHUHN, IPOUCXOISAIINX C
BEII[ECTBAMH;

v’ co0MroIaTh MpaBuIia TEXHUKH 6€30MaCHOCTH IIPU MPOBEICHUH HAOIIOICHUHN 1
71abopaTop HBIX OMBITOB.

MeTanpeaMeTHble pe3yabTaTbl 00y4eHUs!

VYuamuiicst JOJKEH ymems.

v OmpeieNnaTh NpoOJIEMBI, T. €. YCTAHABINBATH HECOOTBETCTBHE MEXKY JKEIAEMBIM
1 JICICTBUTEIILHBIM;

v’ COCTaBJIATH CIIOXKHBIHN IJTaH TEKCTA,

v BIQJIETh TAKMM BUJIOM H3JI0KEHHS TEKCTA, KaK IIOBECTBOBAHUE,

v 1I0Jl pyKOBOJCTBOM YUYHTEJIS IPOBOAUTH HEMOCPEIACTBEHHOE HAOIIOICHHUE;

v 101 pyKOBOJCTBOM yUHTENS OQYOPMIIATH OTUYET, BKIIFOYAIOIINN OIIMCAHKE
HAOIIO/IEHUS], €TO PE3YJIBTaTOB, BHIBOJIOB;

v/ HCIIOJIb30BaTh TAKOW BHJ MBICJIEHHOTO (MI€AILHOI0) MOJAETHPOBAHUS, KAK




3HAKOBOE MOJICIMPOBaHKE (Ha MPUMEPE 3HAKOB XUMHUECKUX IIEMEHTOB,
XUMHUYECKHX (HOpMyI);

v HCIOJIB30BaTh TAKOW BHJI MATEPHAIBLHOTO (IIPEIMETHOTO) MOJIETUPOBAHUS, KaK
dusznyecKkoe MoieTMpOBaHKe (Ha MPUMEPE MOJICTHPOBAHUS ATOMOB M MOJICKY);
v\ IoJydaTh XMMHYECKYIO HH()OPMAIHIO U3 Pa3IMYHBIX HCTOYHUKOB;

v’ ompenenaTh 0ObEKT U aCIIeKT aHaIu3a ¥ CHHTE3a;

v/ ompeenaTh KOMIOHEHTHI 00BhEKTa B COOTBETCTBUH C ACIIEKTOM aHAIN3a U
CUHTE3a,;

v OCYHIECTBJIATH KAYECTBEHHOE M KOJMYECTBEHHOE OITMCAHHE KOMITOHEHTOB
00BEKTa;

v/ ompejeNaTh OTHOIIEHUS 00BEKTa C IPYTMMHU 00bEKTaMHU;

v’ OmpeNeNsaTh CYNECTBEHHBIC IPU3HAKH 00BEKTA.

Tema 1.

Amombl xumuueckux
Jjiemenmoeé

(12 u,)

VYyamuiicst 10JKEH ymems:

v UCIOJB30BATh IIPU XaPAKTEPUCTUKE ATOMOB HOHATHUS: KIIPOTOH», KHEUTPOH»,
«QIIEKTPOH», «XUMUYECKUN 3JIEMEHT», KMACCOBOE UUCIIO», «HU30TOIDY, «3JEKTPOHHBIN
CJIOI», «3HEPreTUYECKUN YPOBEHDY, «IIEMEHTBI-METAILIIBIY, «3JIEMEHTbI-
HEMETaJUIb»; IIPU XapaKTEPUCTUKE BEILIECTB MOHATHS «MOHHAS CBSI3bY», KUOHBID»,
«KOBQJICHTHAs HEMOJISIPHAS CBSA3b), «KOBAJICHTHAA MOJIAPHAS CBA3bY,
«AJIEKTPOOTPULIATENLHOCTDY, «BAJIECHTHOCTBY, «METAJNINYECKAsI CBSA3bY;

v/ ONIHKCHIBATH COCTAB M CTPOECHHUE ATOMOB 3JIEMEHTOB C TIOPSIKOBBIMA HOMEPAMHU
1—20 B [lepuoauueckoit cucreme xumudeckux 3ynemMmeHToB J1. 1. Menneneena;

v/ COCTaBJIATH CXEMBI PACIIPEIEIICHUS SJIEKTPOHOB 110 SJIEKTPOHHBIM CJIOSIM B
3JIEKTPOHHOMN

000JI0YKE aTOMOB; CXeMbI 00pa30BaHUs PA3HBIX TUIIOB XUMHUYECKOU CBSI3U (MOHHOM,
KOBa JICHTHOM, METaJNINYECKON );

v 00OBSACHATH 3aKOHOMEPHOCTH HU3MEHEHHS CBOUCTB XUMHYECKHX DJIEMEHTOB
(3aps110B s11€p aTOMOB, YUCJIA AJIEKTPOHOB HAa BHEIIHEM 3JIEKTPOHHOM CJI0€, YUCIIO
3aM0JIHSAEMbIX 3JIEKTPOHHBIX CJIOEB, PAJANYC aTOMa, 3JIEKTPOOTPULIATENIbHOCTD,
METaJUIMYECKHE U HEMETATNYECKUE CBOWCTBA) B MEPUOaX U IPyIIax (TIaBHbBIX
noarpymnnax) Ilepuoanueckoit cucteMbl XUMU -4eCKUX 3i1eMeHToB []. 1.
MeHieneeBa ¢ TOUKHM 3pEHUSI TCOPUH CTPOCHUS aTOMA;

v CpaBHHBATh CBOWCTBA aTOMOB XMMHUYECKHX DJIEMEHTOB, HAXOANIMXCS B OJHOM
NIEPHO/IE€ UM TJIaBHOU noarpymne [leprnoandeckoil CHCTEMbI XUMUYECKHUX
anemenToB J[. V1. MenzeneeB(3aps10B si7ep aTOMOB, YKCIa 3JIEKTPOHOB Ha BHEIITHEM
AJIIEKTPOHHOM CJI0€, YUCIIO 3aMOJIHAEMBIX dJIEKTPOHHBIX CIIOEB, PaJANYC aToMa,
AIIEKTPOOTPHUIIATETILHOCT, METAJUTMUECKHE U HEMETAJUINYECKUE CBOMCTBRA)

v JaBaTh XapaKTEPUCTUKY XUMHUYECKHX DJIEMEHTOB 10 MX MOJOKEHUIO B
[Tepuoanueckoit cucreme xumuueckux >nemeHToB JI. . MenneneeBa (XMMUYECKHIA
3HaK, NOPSIIKOBBIA HOMEp, IEPUO/, IPYyIIIa, MOArPYIINa, OTHOCUTEIIbHAS aTOMHAS
Macca, CTpOeHUE aToMa — 3apsijl Aapa, YUCIO MPOTOHOB U HEHTPOHOB B sizipe, 0d1Iee
YHCIIO 3JIEKTPOHOB, PACIPEEIICHNE JIEKTPOHOB 0 ST€PreTUYECKUM YPOBHSIM);

-V ONpEeAENATh THII XAMUYECKOM CBA3H 0 (POPMYJIE BEIIECTBA,;

V' [IPUBOAUTH IPUMEPHI BEMIECTB C Pa3HBIMHU THIIAMU XUMHYECKOM CBSI3H;

v XapakTepH30BaTh MEXAHU3MBbI 00Pa30BaHMs KOBAIICHTHOM CBSA3H, HOHHOM CBS3H,
METaJTNYECKOM CBS3Y;

v yCTaHaBIMBATh MPUYHUHHO-CIEICTBEHHBIE CBA3M: COCTAB BEIIECTBA — THII
XHMHYSCKOU CBS3H,

v’ cocTaBisATh (OpPMYJIbI OMHAPHBIX COEAMHEHUI 110 BAJIEHTHOCTH;

v HaxOJWTh BAICHTHOCTH JIEMEHTOB 10 (OpMYyJsie OHHAPHOTO COEAUHCHHUSL.




MeTtanpeaMeTHbIe pe3yJabTaThl 00y4eHHs

VYuamuiicst JOJKEH ymems.

v (hopMyIHpOBaTh THUIIOTE3Y 110 PELICHHIO TPOOIIEM;

v’ COCTaBJIATH IUIAH BBIIOJHEHUS yUeOHOM 3a/1auu, PEICHUS TPobIIeM
TBOPYECKOTO U MIOMCKOBOTO XapaKTepa, BHIIOJIHEHHUS TPOEKTa COBMECTHO C
YUUTETIEM;

v’ COCTaBJIATH TE3MCHI TEKCTA,;

v/ BJIajIeTh TAKMM BHIOM H3JIOKEHUS TEKCTA, KaK OMHUCAHME;

v UCIOJB30BaTh TAKOM BUJI MBICJIEHHOTO (MIEAILHOI0) MOAESIMPOBAHUS, KAK
3HAaKOBOE MO/JICIMPOBaHKE (Ha MPUMEPE COCTABIICHUS CXeM 00pa3oBaHuUs
XHMHYECKOMN CBSI3H);

v HCIOJIB30BaTh TAKOW BHJI MaTEPHAIBHOTO (IIPEIMETHOTO) MOJIETUPOBAHUS, KaK
AHAJIOTOBOE MOJICIIMPOBAHNC;

v HCIOJIB30BaTh TAKOW BHJI MaTEPHAIBLHOTO (IIPEIMETHOTO) MOETHPOBAHUS, KaK
du3nUecKkoe MoJIeIMpPOBaHNE (Ha MPUMEPE MOJIETIEH CTPOCHHUS aTOMOB);

v’ ompenenaTh 00bEKTHl CPABHEHHS M ACTIEKT CPABHEHHS O0BEKTOB;

Tema 2.

Hpocmbte eeuiecmea

(7 u.)

HpeI[MeTHbIe PE3YyJIbTATHI Oﬁy‘leHHﬂ

Vwyamuiicss 10KEH ymems:

v UCIOJB30BATh IIPU XAPAKTEPUCTUKE BELIECTB OHATUS: «METAILIBI»,
«IUTACTUYHOCTBY, «TEIIIOMPOBOJIHOCTDY, «3IEKTPONPOBOJHOCTEY, «HEMETAILIBIY,
«aIUTOTPOIHUS», «AIOTPOITHBIC BHIOM3MEHEHUS FITH MOTU(DUKAITHI;

v/ OIHUCBIBATH IOJIOKEHUE DIIEMEHTOB-METAILIOB U 2JIEMEHTOB-HEMETAILIIOB B
Ilepnonnue-

CKOM CHCTeME XUMHUYECKUX 31eMeHTOB /. 1. MeHaeneeBa;

v kiaccu(UIUPOBATh NPOCTHIE BEIECTBA HAa METAJIBI M HEMETAILIbI, 3JIEMEHTHI;
v ompeenaTh NPUHAIIEKHOCTh HEOPraHMIECKMX BEIIECTB K OJHOMY M3
M3yYEHHBIX KJIACCOB —METAJUIbl U HEMETAJLIbL

v JIOKa3bIBaTh OTHOCHTENLHOCTH JICJICHHUS IPOCTHIX BEIIECTB HAa METAJUIBI M
HEMETAaJLIIbL,

v XapakTepHu30BaTh 00IIHe HU3MIECKUE CBOMCTBA METAIIIOB;

v yCTaHaBIMBATh NPUYUHHO-CIEICTBEHHBIE CBA3U MEXKIY CTPOSHUEM aToMa U
XUMHUUYECKOMN

CBSI3bIO B MIPOCTHIX BEIIECTBAX — METAJUIAX U HEMETAJIAX;

v 00BACHATH MHOT0OOpPa3re MPOCTHIX BEIIECTB TAKUM (AaKTOPOM, KaK
AJUIOTPOIIHSI; ONUCHIBATh CBOMCTBA BEIIECTB (HA MPUMEpaxX MPOCTHIX BEHIECTB —
METaJUIOB U HEMETAJIJIOB);

v co0mrogarh nmpaBuiia TEXHUKU 0€30MaCHOCTH ITPU IPOBEIEHUH HAOIIOICHUN 1
71a60paTop HBIX OMBITOB;

v UCIIOJB30BATh IIPU PELIEHUH PACYETHBIX 3aa4 MOHATHUS: «KOJIU YECTBO
BEILECTBA», «MOJIbY», KITOCTOSIHHAsT ABOTaIpo», «MOJIIPHAsE Maccay, «MOJISPHBINA
00beM razoBy, KHOPMaJIbHBIC YCIOBUY;

v IPOBOJUTH PACYETHI C MCIOJIL30BAHUEM MTOHATHI: «KOJIMYECTBO BEIIECTBAY,
«MOJIIpHAs Maccay», KMOJISIPHBIM 00BEM Ta30B», «IIOCTOSTHHAST ABOTAIpOY.
MeTtanpeaMeTHbIe pe3yJabTaThl 00y4eHHsI

Yyamuiics A10JKEH ymems:

v\ COCTaBIIATH KOHCIIEKT TEKCTA;

v caMOCTOSTENBLHO MCIIOJIb30BaTh HEMTOCPEICTBEHHOE HA0I0ICHHUE;

v\ caMOCTOATETBHO O(OPMIISTH OTYET, BKIKOYAIOIINIM ONMCaHNe HAOIIOICHHS, €T0




pe3yJib-

TaTOB, BLIBOJIOB;

v’ BBIIOJIHATH [IOJHOE KOMILJIEKCHOE CPABHEHHE; BLIIIOIHSITH CPABHEHHE I10
aHaJIOTHH.

Tema 3.

Coedunenue
Xumuueckux
I1eMEHMO8

(15 u.)

IIpeameTHbIe pe3yJibTaThbl 00y4eHHU s
VYuamuiicst JOJKEH ymems.

v HCIOJIB30BaTh NMPU XapaKTEPUCTUKE BEIIECTB MTOHATHS: «CTEIIEHb OKUCICHUS,
«BAJICHT-

HOCTb», KOKCUJBD), KOCHOBAHUSD, ILEJIOUN», KKAUECTBEHHAs! PEaKLUs»,
«MHJUKATOP», «KUCIOTBHD), KHCIOPOACOAEpKAILNE KUCIOThDY, «OECKUCIOPOAHbIE
KHCJIOTBD, «KUCJIOTHASI CPENay, «IIeJIOYHAs Cpella», KHEUTpaabHas Cpelay, «IIKala
pH», «comm», «amopdHbIe BEIIECTBAY, KKPUCTAIUIMYECKHE BEIIECTBAY,
«KPUCTAJUINYECKAS PELIETKA», KMOHHAs KPUCTAITINYECKAs PEIIETKa», «aTOMHas
KPUCTAJIIIMYECKAsI PEIIETKA», «MOJIEKYJISIPHAs KPUCTAJIIMYECKAsl pELIETKaY,
«METAJUTNYECKAs KPUCTAIINYECKAs] PELIETKA», KCMECH;

v xiaccu(UIMPOBATh CIIOKHBIEC HEOPTaHUYECKUE BEIIECTBA 10 COCTABY Ha
OKCH/Ibl, OCHOBA HUS1, KUCIIOTBI U COJIW; OCHOBAHUS, KMCIIOThI M COJIH 110
PacTBOPUMOCTHU B BOJIE; KUCIIOTHI IO OCHOBHOCTH U COJIEP’KAaHUIO KHCIOPO/a;

v’ ompenenaTh NPUHAIIEKHOCTh HEOPraHMIECKUX BEIIECTB K OJHOMY U3
M3YYEHHBIX KJIACCOB(OKCHU/IBL, JIETY4YHE BOJAOPOHbIE COETUHEHHS, OCHOBAHMUSI,
KHCJIOTBI, COJIH) 110 (hOPMYJIE;

v/ ONKCHIBATH CBOWCTBA OTJIENIBHBIX MPEICTABUTENICH OKCHIOB (HAa IPUMEPE BOJIB,
YTIEKUCIIOTO ra3a, HerallleHO U3BECTH ), JIETY4YUX BOJIOPOJHBIX COeIMHEHUN (Ha
IpUMepe XJI0POBOJOPO/Ia U aMMHaKa), OCHOBaHUH (Ha MpUMeEpPEe T'MIPOKCHUIOB
HATpU, KaJTus U KaJbLKs), KACJIOT (Ha IpUMepe CEpHOM KUCIOTHI) U coiel (Ha
npuMepe XJopuaa HaTpusi, kapOoHaTa kanblus,pocdara kanbius);

v/ OIpejeNATh BAICHTHOCTh M CTETIEHb OKHUCIICHUS DJIEMEHTOB B BEIIECTBAX;

v’ COCTaBJIATH (POPMYIIBI OKCHJIOB, OCHOBAHHH, KUCIIOT M COJIEH 0 BAJICHTHOCTSIM M
CTETIEHSM OKHCJICHHUS 3JIEMEHTOB, a TAK)KE 3apsaM HOHOB, YKa3aHHBIM B TaOnuIe
PacTBOPUMOCTH KHCJIOT, OCHOBAHUH U COJIEH;

v/ COCTaBJIATh Ha3BaHUsI OKCHJOB, OCHOBAHMUH, KHCIIOT U COJIE;

v/ CpaBHHBAThH BAJICHTHOCTH M CTEIIEHb OKMCIICHHUS; OKCHIbI, OCHOBAHUSI, KHCIIOTHI
Y COJIM 110 COCTaBY;

v HCIOJIB30BaTh TAOIMIY PACTBOPUMOCTH JIJIsl OTIPEIEIEHUS] PACTBOPUMOCTH
BELIECTB;

v/ yCTaHaBIIMBATh TEHETHYECKYIO CBA3L MEXK/Y OKCHUIOM M THIPOKCHIOM H
HA000pOT; MPUUNHHO-CIIEICTBEHHBIE CBSI3U MEX/1y CTPOEHHEM aTOMa, XMMHYECKON
CBSI3bI0 M TUTIOM KPUCTAJUIMYECKOMN PEIIeTKH XUMHUUECKUX COECUHEHHH;

v/ XapakTepu30BaTh aTOMHBIC, MOJIEKYJISIPHBIC, HOHHBIE METAITHYCCKUE
KPUCTAJJIMYECKHE PEIIETKH; CPELY pacTBOPa ¢ MOMOIIIbIO mIKabl pH;

v/ TIPUBOJUTH MPUMEPHI BEIIECTB C PA3HBIMU THUIIAMU KPHCTAIUTHYECKON PEIIETKH;
v POBOJUTH HAOJIOCHUS 38 CBOWCTBAMH BEIIECTB U SBJICHUSIMH,
IIPOUCXOAIIMMHU C BELIECTBAMY;

v’ cobmroiaTh MpaBuIia TEXHUKN O€30MaCHOCTH MTPU MPOBEICHUH HAOIIOICHUH 1
OIIBITOB;

v’ HCcrenoBath Cpely pacTBopa C MOMOIIBI0 HHANKATOPOB,;

v/ 3KCIEPUMEHTAIBHO Pa3IH9aTh KHCIOTHI U MIETOYH, OJIb3YsCh HHANKATOPAMH;
v HCMOJNB30BATh MPU PEIICHHH PACYCTHBIX 3a/1a4 MMOHATHSI «MacCcOBast OIS
HJIEMEHTA B BEILIECTBEY», «MAccOBasi JI0JIsl PACTBOPEHHOT'O BEILIECTBA», «OObEeMHas




JI0JISI Ta3000pa3HOTO BEIIECTBAY;

v obpamarscs ¢ 1a00paTopHbIM 000PYJOBAHUEM M HarpEBAaTEIbHBLIMU IPUOOPAMU
B COOTBETCTBHH C MPABUIIAMHU TEXHUKHU OE30MIaCHOCTH;

v ONHUCHIBATH XUMHYECKHUI SKCIIEPUMEHT C TIOMOIBI) ECTECTBEHHOIO (PYCCKOIo
WK POJTHOTO) SI3bIKA U SI3bIKA XMMUH;

v/ Jlenath BBIBOJIBI 0 PE3yJIbTaTaM MPOBEJACHHOTO YKCIIEPUMEHTA,;

v TOTOBHTH PaCTBOPHI C ONPEICICHHON MAacCOBOM JI0JIel paCTBOPEHHOTO
BEILIECTBA;

v\ IPUTOTOBUTBH PACTBOP M PACCUMTATh MACCOBYIO JIOJIO PACTBOPEHHOIO B HEM
BEILIECTBA.

MeTtanpeaMeTHbIe pe3yJabTaThl 00y4eHUs!

VYyamuiicst 10JKEH ymems:

v COCTaBJIATH HA OCHOBE TEKCTA TAOJIMIILI, B TOM YHCIIE C IIPMMEHEHHEM CPEJICTB
UKT;

v 10J PYKOBOJCTBOM y4YHTEIS IPOBOAUTE OIOCPEI0BAHHOE HAOIIOJEHUE;

v I0Jl pyKOBOJICTBOM yUYHTEIISt O(OPMIIATH OTYET, BKIFOUAIONIMN ONMCAHUE
IKCIIEPUMEHTA, €T0 PE3YJIbTaTOB, BBIBOIOB;

v OCYIIECTBJIATH HHAYKTUBHOE 00001IeHHE (OT €AMHNYHOTO JJOCTOBEPHOTO K
00111eMy BEPOSITHOCTHOMY ), T. €. ONPEACINIATH OOIINE CYIIECTBEHHbIE TPU3HAKH JIBYX
u 6osee 00BEKTOB U PUKCUPOBATH UX B (POpME MOHATHS WU CYKACHUS,

v\ OCYLIECTBJIATH JeIyKTUBHOE 00001eH e (II0ABEICHUE €AUHHUIHOTO
JIOCTOBEPHOTrO T0JT 00IIIee JOCTOBEPHOE), T. €. AKTyaJIM3UPOBATh MMOHATUE WU
CYXKIICHHE, U OTOXKIECTBIISITH C HUM COOTBETCTBYIOIINE CYIICCTBCHHBIC TIPU3HAKU
OJIHOTO MK 60s1ee 00BEKTOB

v’ OIpeNeNaTh aCleKT KIacCu(PUKALUM;

v OCYNIECTBJIATH KJIaCCH(PUKALINIO;

Tema 4.

H3menenus,
npoucxooawjue ¢
eeugecmeamu.
(12 u.)

Hpe[[MeTHbIe PE3YyJIbTATHI oﬁyqe}mﬂ
Yyamuiics 10JKEH ymems.

v’ HCIOJIB30BaTh [IPH XapaKTEPUCTUKE BEMIECTB MOHATHUS: «IUCTHILISALIAD),
«TIEPETOHKA», «KPUCTAIIIM3AIM», «BBIIIAPUBAHUEY, «(PUIBTPOBAHUEY, «BO3TOHKA,
WIH CyOIuMaInus», «OTCTauBaHUE», «UEHTPUPYTrHpOBaHUE), «XUMHUUECKASI
peakuus», «<XUMMUYECKOE YPAaBHEHUEY, «PEAKLIMU COCIUHEHUD, «PEaAKIIUU
Pa3I0XKEHUN, «PEAKIIMH OOMEHA», «PEeaKLUH 3aMELICHU», «PEaKIUH
HEUTpaIU3aLun», «IK30TEPMHUUECKUE PEAKIUN», «IHIOTEPMUYECKHUE PEAKIINNY,
«peaKkly TOPEHMsSD, «KaTaau3aTopbl», «(PepMEHTH», «OOpPATUMBbIE pEaKLun»,
«HeoOpaTUMBbIe peaKLuN», «KaTAIUTHYECKUE PEaKIUN», «HeKaTaJIUTUYECKHIe
peaknum», «ps aKTUBHOCTH METAJIOBY, KTUIPOIIH3Y;

v/ yCTaHaBIIMBATh MPUINHHO-CIICACTBEHHBIC CBSI3U MEKIY (PU3HUCCKUMU
CBOMCTBaMHM BELIECTB U CIIOCOOOM pa3JesIeHHs CMECEH;

v’ O0OBSICHATH 3aKOH COXPAHEHHUS MAaCChl BEIIECTB C TOYKH 3PEHUS ATOMHO-
MOJIEKYJIIPHOTO YYEHHS;

v/ COCTaBJIATh YPABHEHUS XUMHUYECKUAX PEAKIMi HA OCHOBE 3aKOHA COXPAHEHHUS
MaccChl BEIIECTB;

v/ ONHKCHIBATH PEAKIHHU C IIOMOIIBI0 ECTECTBEHHOTO (PYCCKOTO HITH POJHOTO)
A3bIKA U S13bIKa XNMHUH;

v KIacCH)UIUPOBATH XUMHUYECKUE PEAKIIUH 110 YUCITY U COCTaBY UCXOTHBIX
BEIIECTB U MPO AYKTOB PEAKINH; TEIJIOBOMY 3(PPEKTy; HallPaBICHUIO TPOTEKAHUS
peakLyy; Y4acTUIO KaTa JIN3aTopa;




v HCIOJIB30BaTh TAOJHUIYy pACTBOPUMOCTH JIJIst ONIPEAEICHUS BO3MOKHOCTH
MPOTEKAHUS PEeaK Ui 0OMEHA; MIIEKTPOXUMUYICCKUH P/ HAPSIKEHUH (AKTUBHOCTH )
METAJIJIOB JJIsl ONIPEACIICHUS BO3MOKHOCTH MPOTEKaHUS PEaKIUd MEXIY MEeTalIaMH1
Y BOJAHBIMH pPAaCTBOpPaMH KUCIIOT U COJICH;

v HaOIIOJaTh U ONKMCHIBATH IPU3HAKU M YCJIOBHS TEUCHUS XUMHYECKUX PEAKIIHIA,
JienaTh BBIBOJIBI HA OCHOBAHHMH aHAJIW3a HAOJI0ICHUM 32 SKCIIEPUMEHTOM;

V' [IPOBOIHUTH PACUETHI [0 XMMUYECKHM YPaBHEHHMSIM Ha HAXOXICHHUE KOJIMYECTBA,
MacChl WJIH 00beMa IPOAYKTa PEAKIIUH 10 KOJTHYECTBY, MACCE WU 00BEMY
HCXOJHOTO BEIIECTBA;, C NCITOJBb30BAHUEM ITOHATHS «JIOJISDY, KOTJa HCXOIHOE
BEILIECTBO JIaHO B BHUJIE PacTBOPA € 3aJaHHOW MacCOBOM J0JIEH pacTBOPEHHOTO
BEILIECTBA UJIA COJAEPKUT OMPEACICHHYIO JIOJII0 PUMECEN

MeTtanpeaMeTHbIe pe3yabTaThl 00y4eHHS

VYyamuiicst 10JKEH ymems:

v COCTaBJIATH HA OCHOBE TEKCTA CXEMBI, B TOM YHCJIE C IIPUMEHEHHEM CPEJICTB
UKT;

v\ caMOCTOATENLHO OPOPMIIATH OTYET, BKIIKOYAIOIIMH OIMCAHUE DKCIIEPUMEHTA,
€ro pe3ybTaTOB,BbIBOJIOB;

v UCIOJB30BaTh TAKOM BUJI MBICJIEHHOTO (MAEAILHOI0) MOJAETMPOBAHUS, KAK
3HAKOBOE MOJICIIUPOBaHKE (Ha MPUMEPE YPaBHEHUN XUMHUECKUX PEaKInii);

v pasnauyath 00bEM U COAEPIKAHUE OHSTHIA;

v\ pasnuyaTth POAOBOE M BUIOBOE IIOHSTHS,

v OCYLIECTBJIATH POJAOBHIOBOE ONPEIETEHHE TIOHITHA.

Tema 5.

Pacmeopenue.
Pacmeoppl.
Ceoiicmea
pacmeopoe
I1eKMPOIUMO8.
OKucnumenvho —
eoccmanogumepHole
peaxyuu

(15 u.)

IIpeameTHbIe pe3y/ibTaThbl 00y4eHUsI

VYuamuiicst JOJKEH ymems.

v HCIOJIB30BaTh MPU XapaKTEPUCTUKE MPEBPAIIEHHI BEIIECTB MOHSITHSL:
«pacTBOP», «IIEKTPOIUTUIECKAS JUCCOLUALUA», «IIEKTPOIUTHD,
«HEDJICKTPOIUTHIY, «CTEIIEHb AUCCOIHAINI, «CUIbHBIC JIEKTPOIUTHI», «Clla0dbie
AIEKTPOIUTHI), KKATUOHBD), «AHHOHBDY, «KUCIOTBI, «OCHOBAHUS», «COJINY,
«MOHHBIE PEAKIIMN», «HECOIE00Pa3yIOIINe OKCUIBD), «COIE00Pa3yIOINe OKCHIB»,
«OCHOBHBIE OKCUJIBD», «KHUCIOTHBIE OKCUBD), KCPEIHUE COJINY», KKUCIIBIE COJIN,
«OCHOBHBIE COJIN», KTEHETUUYECKUN P, KOKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE
PEeaKIUn», KOKUCIUTEND), «BOCCTAHOBUTEIIB), OKUCIIEHHE), «BOCCTAHOBIICHUEY;
v ONUCHIBAaTh PaCTBOPEHHUE KaK (PU3NKO-XUMHUIYECKHH MPOIIECC;

v WUIIOCTPUPOBATH TIPUMEPAMU OCHOBHBIE TTOJIOKEHHS TEOPUH
ANEKTPOIUTUYECKON JUCCOLMALINN; TEHETUYECKYHO B3aUMOCBS3b MEXK/y BEILECTBAMHU
(mpocToe BemecTBO — OKCHUJT — THIPOKCU]T — COJIb);

v XapakTepH30BaTh OOIIHE XUMHYECKHE CBOMCTBA KUCIOTHBIX U OCHOBHBIX
OKCHJIOB, KHCJIOT, OCHOBAaHUI U COJIEH C ITO3UIIMA TEOPHUH JIEKTPOIMTHIECKOU
JUCCOLUALUY; CYIIHOCTD JIEKTPOJIUTUYECKON JUCCOLIMAIIUU BELIECTB C
KOBAJIEHTHOM TOJISIPHON M MOHHON XMMHUYECKOM CBSA3bI0; CYIIHOCTh OKUCIUTEIBHO-
BOCCTAHOBUTEIIbHBIX PEAKIIUI;

v IPUBOAUTH MPHUMEPHI PEAKIIHIA, TOITBEPXK TAFONIMX XUMHIECKHE CBOMCTBA
KHMCJIOTHBIX U OCHOBHBIX OKCUJIOB, KUCJIOT, OCHOBAHUH U COJIEH; CYILIECTBOBAHUE
B3aUMOCBSI3M MEX/1y OCHOBHBIMH KJIACCAMH HEOPIaHUYECKUX BELIECTB;

v kiaccu)UIUPOBATH XUMHUYECKUE PEAKIIUH 110 «U3MEHEHHIO CTETIeHEH
OKHCJICHHUS JIEMEHTOB, 00pa3yIOLIUX pearupyoline BemecTBay;

v/ COCTaBJIATH YPABHEHUS DIICKTPOIUTHIECKOM TUCCOIUAIIUN KUCIIOT, OCHOBAHHUM
COJIEH; MOJIEKYJISIPHBIE, TIOJIHBIE U COKPAILIEHHBIE HOHHBIE YPABHEHUS PEaKLIUN C
YYaCTUEM DJIEKTPOJIUTOB; YPABHEHUSI OKUCIIUTEIbHO-BOCCTAHOBUTEBHBIX PEAKLINM,




UCIOJIB3YSl METO/J] JIEKTPOHHOTO OaaHca; ypaBHEHHsI peakluii, COOTBETCTBYIOLINX
MOCJIEI0BATEIbHOCTH( LIETIOUKE» ) MPEBPAIICHUN HEOPraHUYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB;

v’ OmpeJeNsaTh OKUCIUTENb U BOCCTAHOBUTEIb, OKUCIEHHE M BOCCTAHOBIICHHE B
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIUAX;

v yCTaHaBIMBATh NPUYMHHO-CIEICTBEHHBIE CBA3M: KIaCC BENIECTBA —
XMMHYECKHE CBOIMCTBA BEIIECTBA; HAOIIOIaTh M OMUCHIBATH PEAKIIUH MEKITY
AJIEKTPOJIUTAMHU C TTIOMOILBIO €CTECTBEHHOTO (PYCCKOTO UM POJHOTO) SI3bIKA U SI3bIKA
XUMUU;

v IPOBOJUTH OINBITHI, IOATBEPKIAOLIME XMMUUECKUE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPTraHWYECKUX BELIECTB.

v’ o0pamarscs ¢ 1abopaTopHbIM 060PYJOBAHHEM U HArPEBATENb HBIMH
npuOopaMu B COOTBETCTBUU C MPaBUIIAMU TEXHUKHU 0€30MaCHOCTH;

v HabJo1aTh 3a CBOWCTBAMHU BELIECTB U SBJIEHUSIMH, IIPOUCXOIAIIUMU C
BEILECTBAMH;

v OIUCHIBATH XUMHYECKHUI DKCIIEPUMEHT C OMOILBIO €CTECTBEHHOIO (PYCCKOro
WM POJTHOTO) S3BIKA U S3bIKAa XUMHH,

v’ JlenaTh BBIBOJBI [10 PE3YJILTATaM [POBEIECHHOIO SKCIEPUMEHTA.
MeTanpeaMeTHble pe3yabTaTbl 00y4eHuUst

v Vuamuiics 10JDKEH ymemp:

v’ JlenaTh IOMETKH, BBIIMCKH, IIATHPOBAHUE TEKCTA;

v/ COCTaBIIATH JOKJIAL;

v COCTaBJIATH Ha OCHOBE TEKCTa IPa)MKH, B TOM YHCIIE C IPHMEHEHHEM CPEICTB
UKT;

v/ BJIajIeTh TAKMM BHIOM H3JIOXKEHHs TEKCTA, KAK PACCyKICHHUE;

v UCIOJB30BaTh TAKOM BUJI MBICIEHHOTO (MIEAILHOI0) MOAEIMPOBAHUS, KAK
3HAaKOBOE MOJIEIMPOBaHKe (Ha MpUMEpe YPaBHEHUN peakIuil 1UCCOIMAINU, HOHHBIX
YpaBHEHUU peaKkluid, MOJTypEaKinii OKHCICHUSI-BOCCTAHOBIICHHUS );

v pasiaM4aTh KOMIIOHEHTHI J0KA3aTelIbCTBA (T€3UC, apryMEHTHI U (hOpMY
JIOKa3aTelIbCTBA),

v OCYNIECTBJIATH MPSIMOE HHIYKTUBHOE JI0KAa3aTEIbCTBO;

v’ OmpeNeNsaTh, HCXOJs U3 YUeOHOI 3a1auu, HEOOXOUMOCTE HEMOCPEICTBEHHOTO
WM OMIOCPEIOBAHHOTO HAOIOICHNUS;

v’ caMoCTOATENLHO (POPMHUPOBATH IPOTPAMMY SKCIIEPHMEHTA.

9 xiacc

Beeoenue. Obwan
Xapakmepucmuka
XUMUYECKUX
IN1eMEHmMOo8 U
XUMUYECKUX
peakuyuil.
Ilepuoouueckui
3aKOH U
nepuoouueckasn
cucmema
XUMUYECKUX
I71eMEHmo8
J.U.Menoeneesa

(9 u.)

IIpeameTHbIe pe3yJibTAThl 00y4eHUs

Yyamuiics 10JKEH ymems.

v HCIOJIB30BaTh NPH XapaKTEPUCTUKE MPEBPAICHUI BENIECTB TOHATHSL:
«XUMHUYECKas peakus), «Peakliuu COEAUHEHUS», «PEAKIUN PA3JI0KECHUNY,
«peakuuy 00OMEeHay, «peaKlNy 3aMELIECHUS», «peaKlUi HeUTpanu3aumn,
«OK30TEepPMUYECKHUE PEAKIIUN», «IHIOTEPMUUYECKUE PEaKIIUN», «OOpaTUMBbIE
PEaKIUNY, «KHEOOPATUMBIC PEAKITHIY, KOKUCIUTEIFHO- BOCCTAHOBUTEIHHBIC
peaknm», KTOMOTEHHBIE PEAKLINNY», KTETEPOrE€HHBIE PEAKIINNY, «KATATUTUIECKUE
PEaKIUNY, «HEKATATMTUIECKHIE PEAKIIUN, «TeTIOBON AP (EKT XUMHUECKOH pe
AKIMN», «CKOPOCTh XUMUYECKON PEAKIINNY, «KATAIA3ATOP»;

v XapakTepH30BaTh XMMHUYECKUE DIIEMEHTHI 1-3-T0 IIEPUOIOB 110 UX MOJOKEHHIO B
[Tepuoauueckoil cucreme XuMudeckux 3emMeHToB [1.- 1. MenaeneeBa: XuMudecKui
3HaK, MOPSIKOBBIA HOMEp, NIEPUOJ, IPYyIIIIA, TOArPYIIIA, OTHOCUTEIIbHAS aTOMHAs
Mmacca, CTpoeHue aroma(3apsii sapa, Yuciao MPOTOHOB U HEUTPOHOB B sAIpe, olliee




YHCIIO 3JIEKTPOHOB, pacCIpeIeIeHHE JIEKTPOHOB IO 3JIEKTPOHHBIM CJI0SM, IIPOCTOE
BEIIECTBO, (opMyJia, HA3BaHUE M THII BBICIIIETO OKCHIA U THIIPOKCH]IA, JIETY4EeTro
BOJIOPOJHOTO COSMHEHUS (111 HEMETAIIJIOR));
v XapakTepu30BaTh OOIINE XUMHYECKUE CBOMCTBA aM()OTEPHBIX OKCHIIOB M
TUAPOKCHUJIOB;
v OPUBOAUTH IPUMEPHI PEAKIHIA, TOATBEPKIAIOLIMX XUMHYECKUE CBOMCTBA
aM(OTEepHBIX OKCHIOB U TUIPOKCUIOB;
v JaBaTh XapaKTEPUCTUKY XUMHYECKHX PEAKIMH I10 YHUCIY ¥ COCTABY MCXOIHBIX
BEIIECTB U MPOJYKTOB PEaKLnu; TEIIOBOMY 3P (deKTy; HANpaBICHUIO MPOTEKAHU
peaKklnK; U3MEHEHHUIO CTETICHEH OKUCIICHUS JIEMEHTOB; arperaTHOMY COCTOSIHHIO
MCXOJHBIX BEIIECTB; YYaCTHIO KaTalu3aTopa;
V' OOBACHATH U IPUBOAMUTH IPUMEPHI BIMSHUSA HEKOTOPBIX (haKTOPOB (IpUpoIa
pearupyrouux BelecTB, KOHIIEHTPAIlHs BEIIeCTB, 1aBlIeHUE, TEMIIEpaTypa,
KaTajJu3aTop, NOBEPXHOCTh COMPUKOCHOBEHUSI pEarupyrolInX BEIIECTB) HA CKOPOCTh
XUMHYECKHUX PEaKIIHii;
v HabJII01aTh U ONUCHIBATH YPABHEHUS PEAKIMI MEXKIY BEIECTBAMHU C TIOMOILBLIO
€CTECTBEHHOT'0 (PyCCKOTO MU POJHOTO) SI3bIKA U A3bIKa XUMUHU;
v IPOBOJUTH OIBITHI, IOATBEPKIAOLINE XMMUUECKUE CBOMCTBA aM(POTEPHBIX
OKCHJIOB U THJIPOKCHJIOB; 3aBUCUMOCTb CKOPOCTH XUMUYECKOU PEaKIUu OT
pa3nuuHbIX (PaKTOPOB(MIPUPOJIA PEATHPYIOIIMX BEIIECTB, KOHIICHTPALIUS BEIIECTB,
JaBJIeHHE, TeMIepaTypa, KaTalu3aTop, MOBEPXHOCTh COMPUKOCHOBEHHUS
pearupyroomux BemecTs).

MeTanpeaMeTHble pe3yabTaThl 00y4eHuUs!
VYuamuiicst JOJKEH ymems.
v’ ompenenaTh Ueb yY4eOHOM AESTENLHOCTH ¢ TIOMOLIBIO YIUTENS U
CaMOCTOSITEJIbHO, UCKATh
CpEIICTBA €€ OCYIIECTBICHHUs, paboTasl 1o IUIaHy, CBEPATh CBOU JCHCTBHUS C LEIbIO U
pr HEOOXOIMMOCTH HCIIPABIIATH OIIUOKU C TIOMOIIBIO YIUTEIIS U CAMOCTOSTEIIHHO;
v’ COCTaBJIATH QHHOTAIIMIO TEKCTA,;
v’ c0o31aBaTh MOJIENH C BBIIEIEHUEM CYIECTBEHHBIX XapaKTEPUCTUK 00BEKTA K
MPEJICTaBICHUEM UX B MPOCTPAHCTBEHHO-TPadUIECKON UM 3HAKOBO-
CHMBOJIMYECKOH opme;
v’ ompeenaTh BUJIbI KIaCCU(PHUKAIMU (€CTECTBEHHYIO H MCKYCCTBEHHYO);
v OCYLIECTBJIATH MPIMOE J€IYKTHBHOE I0KA3aTENLCTBO.

Tema 1. Memannot
(17 u.)

IIpeameTHbIe pe3yJibTAThI 00y4eHUs

VYuamuiicst JOJKEH ymems.

v HCIOJIB30BaTh MPU XapaKTEPUCTUKE METAIUIOB M UX COEMHEHUHN MOHSTHUSL:
«METAJUIbI», «PsJl AKTUBHOCTH METAJUIOBY, «IIEJIOYHbIE METAILIIBDY,
«IIEJIOYHO3EMEBHBIE METAJUIBIY, UCIIOJIB30BAaTh UX MPU XAPAKTEPUCTUKE METAIIOB;
v/ J1aBaTh XapaKTEPUCTUKY XUMHUUECKHX DIIEMEHTOB-METAIIIOB (IIETIOUHBIX
METAJIJIOB, MAarHUS, KallbIIUs, AIFOMHHHUS, Kelle3a) M0 UX MOJI0KEHHUIO B
[Tepunonnueckoii cucreMe XuMudeckux eMeHToB /. 1. MeneneeBa (XuMHUYECKUMA
3HaK, HOPSIKOBBIA HOMED, IIEPU O, TPYyIIIa, MOATrPYIIIA, OTHOCUTEIIbHAS aTOMHAs
Macca, CTpOeHHUEe aToMa (3apsi SApa, YUCIo MPOTOHOB U HEMTPOHOB B sape, ol1iee
YHCII0 3JIEKTPOHOB, PaCIPEIEIIEHUE JIEKTPOHOB 10 MIEKTPOHHBIM CJIOSIM), TPOCTOE
BElIECTBO, (opMyJia, HA3BaHUE U TUII BBICILIETO OKCUAA U THIPOKCH/IA)

v Ha3bIBaTh COEIAMHEHHS METAILUIOB M COCTABIIATH UX (POPMYIILI IO HA3BAHUIO;

v/ XapakTepHu30BaTh CTPOCHHE, 00MIHEe PU3NIECKHE U XHMUYECKHE CBOWCTBA
IIPOCTHIX BEIIECTB-METAJLIOB;




V' 0OBACHATH 3aBUCUMOCTb CBOMCTB (MJIM IPEACKA3LIBATH CBOMCTBA) XUMHUYECKHX
3JIEMEHTOBMETAIUIOB (PainyC, METAIJINYECKHE CBONCTBA 3JIEMEHTOB, OKUCIUTEIbHO-
BOCCTaHOBUTEJIb HbIE CBOMCTBA 3JIEMEHTOB) U 00Pa3yeMbIX UMHU COCIUHEHHI
(KUCIIOTHO-OCHOBHBIE CBOMCTBA BBICIIMX OKCUIOB U I'MIPOKCHIOB, OKMCIUTEIBHO-
BOCCTaHOBUTEJIbHBIE CBOWMCTBA) OT M0JI0 KeHus B [lepuonnyeckoii cucreme
xumuueckux ayemMenToB . . MeHneneena;

v ONHUCHIBaTh OOIIHE XUMUYECKHE CBOUCTBA METAJIIOB C TIOMOIIBIO €CTECTBEHHOTO
(pyccKOro MM poJIHOTO) sA3bIKA U S3bIKA XUMMH;

v’ COCTaBJIATH MOJIEKYJISIPHBIE YPABHEHHsI PEAKIINi, XapaKTePU3yIOIIHX
XMMHYECKHE CBOMCTBA METAJUIOB U UX COEIMHEHUH, a TAKXKE 3JIEKTPOHHbIE
YpaBHEHHUS [IPOLIECCOB OKUCIECHUS- BOCCTAHOBIICHUS; YPaBHEHUS
IIEKTPOJINTUYECKON JUCCOLUAIINN; MOJIEKYJIIPHBIE, IOJIHbIE U COKPAILEHHbIE
MOHHbIE YPaBHEHUS PEaKLUi C y4aCTUEM AJIEKTPOJIUTOB;

v/ yCTaHABIMBATH IPUINHHO-CIICJCTBEHHBIE CBS3U MEXKIYy CTPOCHUEM aTOMa,
XUMHUYECKOHN CBA3bIO, TUIIOM KPHUCTAJUIMYECKOM PEeIIeTKH METAJIOB M UX
COCMHEHUH, UX O0IMMHU (HU3HUCCKUMH U XUMHYCCKUMU CBOMCTBAMU;

v/ ONKCHIBaTh XUMHYECKHE CBOMCTBA IIEIIOYHBIX U MIEJT0YHO3EMETBHBIX METAJIIOB,
a TaK)Ke aJJIOMUHUS U JKeJe3a U UX COSAMHEHUN ¢ TIOMOIIbIO €CTECTBEHHOTO
(pPyCCKOT0 UM POJHOTO SI3bIKA U SI3bIKA XUMUU;

v’ BBINOJIHATD, HAOJFOIATh U OMUCHIBATE XMMHYECKHUI SKCIIEPUMEHT 10
pacro3HaBaHHUIO BAXKHEUITNX KATHOHOB METAJNIOB, TUAPOKCUI-HOHOB;
MeTal’lpe[[MeTHble pPe3yabTaThl oﬁyqe}mﬂ

VYyanuiicst 10JKEH ymemsn:

v’ paboTaTh M0 COCTABIEHHOMY ILIaHY, HCIIOJIB3YS HAPSIAy C OCHOBHBIMH
JOTIOTHUTEIIbHBIE CPEJICTBA (CIIPAaBOUHYIO JIUTEPATYPY, CIIOKHBIE IPUOOPHI,
cpenctea UKT);

v C IOMOUIBIO YUUTENSE OTOUPATh JUIS PEIICHUS yIeOHbIX 33124 HEOOXOIUMbIE
CJIOBapH, SHUUKJIIONEIUY, CIIPABOUYHUKHU, JIEKTPOHHBIE IUCKH;

v’ CONOCTaBIJIATH U OTOMPATh HH(OPMAIIHIO, TOTYUCHHYIO U3 Pa3IHMYHBIX
MCTOYHUKOB (CIIOBapH, SHIUKIIONEINH, CIPABOYHUKH, SIEKTPOHHbBIE TUCKH, CETh
WuTepHer);

v TIpeACTaBNIATh MHPOPMAIIUIO B BHIE TAOJIHII, CXEM, OIOPHOTO KOHCIIEKTA, B TOM
yucie ¢ npumeHenreM cpencts UKT;

v 0GOPMIISTH CBOM MBICIIU B YCTHOM U MMCBMEHHOM PEYH C YUETOM CBOMX
y4eOHBIX U )KU3HEHHBIX PEUEBBIX CUTYaAllU/, B TOM YHCIIE C TPUMEHEHHEM CPEJICTB
UKT;

v’ COCTaBJIATH PEIEH3UIO Ha TEKCT;

v/ OCYWIECTBJIATH JIOKA3aTELCTBO OT MPOTUBHOIO;

v’ OmpenensTh, HCXOMs U3 Y4eOHO# 3a1a4un, HeOOXOMMOCTh UCTIOTH30BAHUSI
HAOJII0/IEHUS WIIN SKCIIEPUMEHTA.

Tema 2.
Ilpakmukym 1.
«Ceoiicmea
Memaios u ux
COCOUHEHUIL»

(1u)

IIpeameTHbIe pe3yJibTAThI 00y4eHUs

VYyamuiicst JOJKEH ymems.

v 9KCIIEPHMEHTAIBHO UCCIIEN0BATH CBOMCTBA METAILIOB M X COSIMHEHHH, PEIaTh
AKCIEPUMEHTAIBHBIE 3a/1a4d 10 TeMe «MeTaib»;

v ONUCHIBATh XUMHYECKHUI SKCIIEPUMEHT C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOro
WJIM POJTHOTO) SI3bIKA U SI3bIKA XUMUU,

v IIPOBOJUTH PacYeTH [0 XUMHYECKHM (POPMYJIaM U YPAaBHEHHUAM PEaKIIHiA,
MPOTEKAIOIINUX C YYaCTUEM METAJNIOB M X COCIMHEHUN;

v obpamarscs ¢ 1a00paTopHbIM 000pYI0BAHUEM M HarpeBaTeIbHBIMH IPUOOPAMH




B COOTBETCTBHUU C ITPaBUJIAMHU TEXHUKH OE30MaCHOCTH;

v' HabaromaTh 3a CBOMCTBAMHU METAJUIOB U MX COCAMHEHUI U SBJICHUSAMU,
MPOUCXOISIIIUMU C HUMU;

v’ JlenaTh BBIBOJBI [10 PE3YJILTATaM POBEIECHHOIO SKCIEPUMEHTA.

Tema 3
«Hememanio)»
(25u.)

IIpeameTHbIe pe3yJibTaThbl 00y4eHHU s

VYuamuiicst JOJKEH ymems.

v HCIOJIB30BaTh MMPU XapaKTEPUCTUKE METAJUIOB M UX COCMHEHUHN MOHSTHUSL:
«HEMETAJIbD, «TAJIOT€HbI», «aJUIOTPOITHBIC BUIOU3MEHEHUS», «KECTKOCTh BOABDY,
«BpEMEHHasl )KECTKOCTh BOJbIY, «IIOCTOSIHHASI )KECTKOCTh BOJIbI», «00IIast )KECTKOCTb
BOJIbDY;

v JaBaTh XapaKTEPUCTUKY XUMHUYECKHUX DIIEMEHTOB-HEMETAILIOB (BOIOPO/IA,
raJIOTeHOB, KUCIOPOa, Cepbl, a30Ta, hocdopa, yriaepoaa, KpeMHUs) 10 UX
nosioxkeHuro B [lepuoanueckoil cucreme xumuueckux anemeHToB 1. . MenneneeBa
(XMMHUYECKUH 3HAK, MOPSAKO BBl HOMEp, IEPHUO/I, TPYIIa, MOArpyIIa,
OTHOCHUTEIIbHAsl aTOMHAs Macca, CTpOeHUe aToMa (3apsia aapa, YUCIo MPOTOHOB U
HEUTPOHOB B sIJIpe, 00IIee YMCIIO0 AIISKTPOHOB, PACIIPEICICHUE JICKTPOHOB TI0
AIIEKTPOHHBIM CJIOSIM), IPOCTOE BEIIECTBO, (hOopMyJia, HA3BaHUE U TUI

BBICIIETO OKCHJIA ¥ TUJIPOKCHUIA, POopMyIia U XapakTep JIETy4ero BOJAOPOIHOTO
COC/TMHCHMUS );

v Ha3BIBaTh COEAUHEHNS HEMETAIIOB U COCTABIATL MX (DOPMYJIBI [0 HA3BAHMIO;
v/ XapakTepHu30BaTh CTPOEHHE, O0IIHMEe PU3NIECKHE M XUMUYECKHE CBOWCTBA
MIPOCTHIX BEIIECTBHEMETAIIIOB;

v 00OBSACHATH 3aBUCHMOCTBH CBOWCTB (MJIM MPEICKA3bIBATh CBOMCTBA) XMMHUUECKUX
AJIEMEHTOB- HEMETAJIJIOB (pauycC, HEMETAIUIMYECKHE CBOMCTBA 3JIEMEHTOB,
OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA AJIEMEHTOB) U 00pa3yeMbIX HMH
COCTMHEHUH (KUCIOTHO-OCHOBHBIE CBOMCTBA BBICIIIUX OKCUIOB M TUIPOKCHJIOB,
JETYYHX BOJAOPOJIHBIX COEAMHEHUN, OKHCIUTEIbHO-BOCCTAHOBUTENILHBIE CBONCTBA)
OT noJjoxeHus B lleproauyeckon cucteme XUMU4EeCKuXx 3ieMeHToB /1. 1.
Menneneena;

v ONUCHIBaTh OOIIME XUMUYECKHE CBOWCTBA HEMETAIIOB C TIOMOILLIO
€CTECTBEHHOT'O (PyCCKOTO MU POJHOTO) SI3bIKA U A3bIKA XUMUMU;

v’ COCTaBJIATH MOJIEKYJISIPHBIE YPABHEHHS PEAKIIUH, XapaKTEPU3YIOLINX
XUMUYECKHE CBOMCTBA HEMETAIJIOB U UX COEAMHEHUH, a TAKKe IJIEKTPOHHBIE
ypaBHEHUS MPOIIECCOB OKUCIICHHSI- BOCCTAHOBIICHHUS; YPaBHECHUS
ANEKTPOJIUTUYECKON AUCCOLMALINH; MOJIEKYJISIPHBIE, TTOJIHBIE U COKPAIllCHHbIE
WOHHBIC YPaBHEHUS PEAKIIHI C yJ4aCTHEM JICKTPOIUTOB;

v yCTaHaBIMBATh MPUYNHHO-CIEICTBEHHBIE CBA3M MEXK/y CTPOSHHEM aToMa,
XUMHUYECKON CBS3BI0, TUTIOM KPUCTAJUTMUECKONU PEIIETKH HEMETAIOB U UX
COeMHEHUH, UX O0IMKUMHU (HU3MUECKUMU U XUMUYECKUMU CBOWCTBAMHU;

v ONHUCHIBaTh XUMHYECKUE CBOMCTBA BOJIOPO/A, TAION€HOB, KHCIOPO/a, CEPHI,
azoTa, pocdopa, rpaduta, anmasza, KpeMHUS U UX COETUHEHUHN C TTOMOIIIBIO
€CTECTBEHHOTO (PYCCKOTO WJIM POTHOTO) SI3bIKA U SI3bIKA XUMUU;

v’ ONUCHIBATh CIIOCOOBI YCTPAHEHUS KECTKOCTH BOJIBI M BBITIOJIHSTH
COOTBETCTBYIOIIUM UM XUMUYECKUN SKCIIEPUMEHT;

v’ BBINOJIHATH, HAOJIIOJATh U ONKMCHIBATH XUMUYECKUI DKCIIEPUMEHT 110
pacro3HaBaHUIO HOHOB BOJIOPO/Aa U aMMOHUS, CyJb(har-, KapOOHAT-, CUJIUKAT-,
docdart-, xopu-, 6 poMHI-, HOTUA-UOHOB;

v JKCIEPUMEHTAIBHO UCCIIEI0BATh CBOMCTBA HEMETAIUIOB M MX COEIUHEHUIHA,
penaTh SKCepuMeHTalbHbIE 3a1auu 10 Teme « Hemeramabny;




v/ ONUCHIBATh XUMHYECKHUI IKCIIEPUMEHT C TIOMOIIBIO €CTECTBEH HOTO (PYCCKOTO
WJIM POJHOTO) SI3bIKA U SI3bIKA XUMUU;

v’ obpamarscs ¢ 1ab0paTopHbIM 000pYJOBAHUEM M HarpeBaTEIbHBIMU IPUOOPAMH
B COOTBETCTBUHU C MMPABUIIAMH TEXHHKHU 0€30M1aCHOCTH; HAOI0IaTh 33 CBOMCTBAMU
HEMETAJJIOB U UX COCIMHEHUN U SIBICHUSAMHU, IPOUCXOASIIUMU C HUMH;

v’ JlenaTh BBIBOJBI [10 PE3YJIHTATaM POBEIECHHOIO SKCIEPUMEHTA.

v IPOBOJUTH PacYeThl M0 XUMHIECKUM (POPMYJIaM U YPaBHEHHSM PEaKIIHid,
MPOTEKAIOIIUX C YYACTUEM HEMETAJUIOB U UX COCIMHEHHI.

MeTtanpeaMeTHbIe pe3yJIbTATHI 00yYeHUsI

VYvuamuiicst J0JKEH ymemul

v OpraHu30BbIBaTh y4eOHOE B3aMMOEHCTBHUE B rpyIIe (pactpenessTh POJiH,
JIOTOBAPUBATHCS IPYT C APYTOM H T. 11.);

v npeaBUETh (TPOTHO3MPOBATH) MOCIIEACTBUS KOJUIEKTHBHBIX PEIICHUIA;

v\ OHMMATh IPHYHMHBI CBOETO HEYCIIEXa U HAXOJUTh CIIOCOOBI BBIXO/1A U3 OTOM
CUTYallUU;

v B IMAJIOre C YYUTEJIEM YUUTHCH BLIPA0ATHIBATH KPUTEPUH OLEHKH M ONPEIEIATh
CTENeHb YCHEIIHOCTH BBIOIHEHHUS CBOEH pabOThI M pabOThI BCEX, UCXOIS U3
MMEIOIIHNXCS KPUTEPUEB, COBEPIICHCTBOBATh KPUTEPHUH OLICHKHU M TMOJIB30BAThCSI UMU
B XOJI€ OIIEHKU U CAMOOIICHKH;

v OTCTauBaTh CBOI TOYKY 3PEHHs, apI'YMEHTUPYS €€;

v NOATBEPKIaTh apryMEHThI (haKTaMu;

v\ KPUTHYHO OTHOCHTBCS K CBOEMY MHEHHUIO;

v/ Ccllymiath APYTUX, MBITATHCS IPUHAMATH APYTYIO TOUKY 3PEHUS, OBITH TOTOBBIM
W3MEHUTH CBOIO TOUKY 3PECHHS;

v’ coCTaBIIATH pedepar 1o OnpeaeIeHHOMl GopMe;

v OIpeNeNaTh, HCXOIs U3 Y4eOHOM 3a1a4u, HEOOXOAMMOCTb MCIOIbL30BaHMs
HAOJI0ICHUS WIIH SKCIIEPHUMEHTA.

Tema 4.
I[IpakTukym 2.
«CBoiicTBa
coeTUHEeHHN I
HeMeTaJLIOB»

Tema 5. O0001mIeHNE
3HAHUN MO0 XMMMUH 32
KYPC OCHOBHO#1

IIKOJIbI.

IIpeameTHbIe pe3yJibTAThl 00y4eHUsI

VYuamuiicst JOJKEH ymems.

AKCIEPUMEHTAIIBHO UCCIIEA0BATh CBOWCTBA HEMETAJUIOB U UX COEIMHEHUM, pelaTh
AKCIIEPUMEHTANIbHBIE 3a/1a4uu 110 TeMe «HemeTtamibny;

v ONUCHIBaTh XUMHYECKHUH HKCIIEPUMEHT C TIOMOIIBIO €CTECTBEH HOTO (PYCCKOTO
WJIM POJTHOTO) SI3bIKA U SI3bIKA XUMUU,

v olbpamarscs ¢ 1a00paTopHbIM 000pYIOBAHUEM M HarpeBaTeIbHBIMH PUOOPAMH
B COOTBETCTBUHU C MPaBUIIAMU TEXHUKH 0€30M1aCHOCTH; HAOJI01aTh 32 CBOMCTBAMU
HEMETAJUIOB U UX COCIUHEHUN U SABICHUAMU, IPOUCXOAILUMHU C HUMH;

v/ Jlenath BBIBOJIBI TI0 PE3YJIbTaTaM MPOBEJACHHOTO SKCIIEPUMEHTA.
MeTanpeaMeTHble pe3yabTaTbl 00y4eHUs!

Yyamuiics A0IKEH ymemol

v/ OpraHM30BBIBaTh yUeOHOE B3aMMOJIEHCTBHE B TPYIIIE (PACIPENETIATH POJIH,
JIOTOBApUBATHCA JAPYT C APYTOM H T. 11.);

V' npensuaeTh (IIPOrHO3MPOBATH) MOCIIEACTBHS KOJUIEKTHBHBIX PEIICHHUI;
IIpenMeTHBIE pe3yabTATHI 00y4eHHSA

VYyamuiicst JOJKEeH ymems.

v apakTepr30BaTh XUMUYECKUE DIIEMEHTHI 1-3-T0 IEPHOJIOB 110 UX TIOJIOKEHHIO B
[Tepuoanueckoil cucreme XuMu4Ieckux 3eMeHToB .- 1. MenaeneeBa: XuMuuecKui
3HaK, HOPSIKOBBIA HOMEp, NIEPUOJ, IPYIIIIA, TOArPYIIIA, OTHOCUTENIbHAS aTOMHAs
Macca, CTpoeHue aroma(3apsi apa, YUCIo MPOTOHOB U HEHTPOHOB B sizipe, o01ee




YHUCIIO 3JICKTPOHOB, PACIPE/ICIICHHE JICKTPOHOB T10 3JICKTPOHHBIM CJIOSIM, TIPOCTOE
BEIIECTBO, (OopMyJia, HA3BaHUE M THII BBICIIIETO OKCHIA U THIIPOKCHIA, JIETy4ero
BOJIOPOJHOTO COSMHEHUS (111 HEMETAILJIOR));

v Onpe e Th BU XUMHYECKON CBA3M 10 (JOPMYJIE BELIECTBA M 3alMCHIBATh
MEXaHHU3M €€ 00pa3oBaHUs;

v OnIpe e Th MPUHAIEKHOCTh BEMIECTBA K OCHOBHBIM KJIaCCaM HEOPraHHYECKUX
BeIeCTB(OKCH/IbI, OCHOBAHUS, KUCIIOTBI, COJI) U 3aIUChIBATh YPABHCHHS
XapaKTePHBIX JIJISl HUX PEAKIMI B MOJICKYJISIPHOM U HOHHOM BH/IE;
v/paccMaTpUBaTh CYIHOCTh OKHCIMTEILHO-BOCCTAHOBUTEILHBIX IIPOLECCOB U
COCTaBIISITh YPaBHEHUS OKHCIUTEIBHO-BOCCTAHOBUTEIILHBIX PEAKIHI METOIOM
9JICKTPOHHOTO OaJiaHca.
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