AHHOTanus K padoyeil mporpaMmme 1o npeamMery « XuMHs»

Ha3zanue kypca Xumus
Kiacc 9
KoaunuecTtBO yacoB 68

CocraBureinb ®enocosa C.B.
Peanuzyemsbrit YMK | O.C. I'abpuensan «Xumust 9»
Llenp Kypca @opMHUpPOBaHHUE Y YUALUXCA XUMAYECKOW KapTUHBI MUPA,

KaK OpPraHM4e€CKOW YacTH €ro NEJIOCTHOU
€CTECTBEHHOHAYYHOM KapTUHBI;

Pa3BuTHe no3HaBaTeIbHBIX HHTEPECOB,
HMHTEJJIEKTYaJIbHBIX ¥ TBOPUYECKUX CITIOCOOHOCTEM
y4alyxcs B MPOIECcCce U3YUYCHUSI MU XUMUYECKOW HAyKH
1 €€ BKJIaJIa B COBPEMEHHBIN HAYYHO-TEXHUYECKUMN
porpecc;

DOopMUPOBAHNE BAKHEUIIINX JJOTUYECKUX ONEpaIiui
MBIIIJICHUS B MPOLIECCE MO3HAHUS CUCTEMBI BAXKHEUIIINX
ITOHATHI, 3aKOHOB U TEOPUH O COCTaBE, CTPOCHUU U
CBOMCTBAaX XMMHUYECKHUX BEIIECTB.

Bocnurtanue yoexx1EHHOCTH B TOM, YTO IPUMEHEHHUE
MOJYYECHHBIX 3HAHUW U YMEHUN MO XUMUU SIBJISECTCS
00bEKTUBHOU HEOOXOAUMOCTHIO /71 0€30MacHOi paboThI C
BEIIIECTBAMU U MaTepHalaMu B OBITY U Ha MPOU3BOJICTBE.

Cpok peanuzanuu

1 roxg

IIPOIPaAMMBI
Mecro y4yebHoro bazoBsiii ypoBeHb 68 yacoB (2 yaca B HEJIENIO)

npeamMeTa

B y4eOHOM IUIaHe

Pe3ynbTaTsl JIN4YHOCTHBIE pPe3yJIbTaThl

OCBOCHU 3HamMb U HNOHUMAmMb. OCHOBHBIE MCTOPUYECKHE COOBITHS,

y4eOHOro mpeameTa

(TpeboBaHus K
BBIITYCKHUKY)

CBSI3aHHBIE C PA3BUTHEM XMMHH U OOIIECTBA; TOCTUKEHUS B 00JIaCTH
XUMHH U KyJIbTypHBIC TPAIUINK (B YaCTHOCTH, HAYYHBIE TPAJUIINAN)
CBOEH CTpaHbl, OOIIEMHUPOBBIC JOCTHKEHHUS B O0JaCTH XHUMHH;
OCHOBBI 370pOoBOro o0Opa3a JKM3HHM; TpaBuUja TOBEJACHUS B
YPE3BBIYANHBIX CUTYAIUSX, CBA3AHHBIX C BO3JICUCTBUEM PAa3TUYHBIX
BEIIECTB; COLMAIbHYIO 3HAYMMOCTh W CcoJepkKaHue mpodeccuid,
CBSI3aHHBIX C XMMHEH; OCHOBHBIC TIpaBa M 00S3aHHOCTH TPaKIaHUHA
(B TOM uUHCle YydYallerocs), CBSI3aHHbIE C  JIMYHOCTHBIM,
MPOECCHOHAIBHBIM U KU3HEHHBIM CaMOOTIPE/ICIICHUEM;

UCNbIMbIGAMb:  YYBCTBO  TOPAOCTH 32  POCCHUHCKYIO
XUMUYECKYIO HAYKy U YBaXEHUE K UCTOPUU €€ PA3BUTHS; YBAXKCHHUE
U MIPUHATHE TOCTUKEHUN XUMUU B MUPE; YBAXKEHUE K OKPYKAIOIIUM
(ygammmcsi, yYUTENIsIM, POIUTEISIM W Jp.) — YMEThb CIIyIIaTh H
CIBINIATH TIApPTHEpa, MPHU3HABAaTh MPABO KaXJIOro Ha COOCTBEHHOE
MHEHHE€ ¥ TPUHUMATh PEIICHUs C YYETOM TIO3WIUNA BCEX
YYaCTHUKOB; CaMOYBaX€HHE M 3MOLUOHAJIbHO-TIOJ0XKUTEIbHOE
OTHOIIIEHHUE K Cce0€;

NpU3HAaeamyv: NEHHOCTD 37I0POBBs (CBOETO M JAPYTUX IOJEH);




HGO6XO,I[I/IMOCTI> CaMOBBIpaXXCHHUA, CaMope€alin3aluu, COLOHUAJIbHOI'O

IIPU3HAHMS;
ocosHasamv.  TOTOBHOCTb  (WJIM  HErOTOBHOCTh) K
CaMOCTOATENIBHBIM ~ IIOCTYNIKAM M JCUCTBUAM,  IIPUHATHIO

OTBETCTBEHHOCTH 32 HMX  pPe3yJbTaTbl; TOTOBHOCTh  (WJIM
HETOTOBHOCTb) OTKPBITO BBIpa)KaTh U OTCTAMBATH CBOIO MO3UIUIO U
KPUTUYHO OTHOCHUTHCS K CBOMM IMOCTYIIKAM;

NpPOAGIAMY: TO0OPOKENATEITHHOCTD, JIOBEpHE u
BHUMATEJIbHOCTh K JIKOJSM, TOTOBHOCTh K COTPYIAHUYECTBY U
npyx0e, OKa3aHWIO TOMOIMY HYKIAIOIMIMMCS B HEH; yCTOWYMBBIN
MMO3HABATEJIbHBIA WHTEpPEC, WHHUIIMATUBY M JIFOOO3HATEIBHOCTh B
M3y4YEHUU MHpa BELIECTB U pEaKLHi; IEeNeyCTPEeMIEHHOCTh |
HAaCTOMYHUBOCTh B JOCTHXKEHUU I1I€JI€H, TOTOBHOCTh K MPEOJI0JICHUIO
TpyIQHOCTEH; yOEXKICHHOCTh B BO3MOXKHOCTH TIO3HAHHS MPUPOJIBI,
HEOOXOJMMOCTH Pa3yMHOTO HCIIOJIB30BAHMS JOCTH)KCHHM HAyKH M
TEXHOJIOTUH JUI Pa3BUTHS OOIIECTBA;

yMmemyb: YCTAHABIMBATH CBSI3b MEXKIY LEJIbI0 HN3YYCHUS
XAMHA W TEM, JUIsl 4YEero OHa OCYIIECTBISIETCS (MOTHBaMHu);
BBITIOJIHSITH ~ MPOTHOCTUYECKYIO  CAMOOIICHKY,  PEryJIupYIOIIYIO
aKTUBHOCTL JIMYHOCTM HA JTale €€ BKIIOYCHUS B HOBBIM BHUJI
JIeATETLHOCTH, CBSA3aHHBIM C HA4YaJIOM H3Y4Y€HHUsS HOBOI'O Y4eOHOTO
IpeAMEeTa — XUMHUU; BBINOJHATh KOPPUTHUPYIOUIYIO CaMOOIIEHKY,
3aKJIIOYAIONIYIOCS B KOHTPOJIE 3a MPOLIECCOM H3Y4YEHUs XUMUHU H
BHECEHUHU HEOOXOIUMBIX KOPPEKTUBOB, COOTBETCTBYIOIIMX dTaram 1
crmoco0aM HM3y4eHHs Kypca XUMHUHU; CTPOUTh IKU3HEHHBIE W
npodeccuoHaNbHbIe TUIAHBI C YYETOM KOHKPETHBIX COLHMAIbHO-
UCTOPUYECKUX, TOJUTHYECKUX W  OKOHOMHUYECKUX  YCIIOBHIA;
0CO3HaBaTb COOCTBEHHBIE ILIEHHOCTM M  HX  COOTBETCTBHE
MPUHUMAEMBIM B JKHU3HM PEIICHUSM; BECTH JUAJIOr HAa OCHOBE
PaBHOIIPABHBIX OTHOLUIEHWNW M B3aUMHOIO YBAXKECHHS; BBIICIATH
HPaBCTBEHHBIN ACIEKT MOBEACHUS U COOTHOCUTH MOCTYNKU (CBOU U
JIPYTHUX JIOZEH) U COOBITUS C MPUHITHIMU dTHUYECKUMHU HOPMaMHU; B
npeaenax CBOMX BO3MOYKHOCTEHM MPOTUBOJECHCTBOBATH ACHCTBUSM M
BIIMSHUAM, MPEJICTABISAIONIMM  YIpo3y JKWU3HHM, 3J0POBBIO U
0e30IaCHOCTH JIUYHOCTH U O0IIECTBA.

MertanpeameTHble pe3yJibTaThbl

OnpeneNaTh Iefdb Y4eOHOH JesATeTbHOCTH C IOMOIIBIO
YUUTENS U CaMOCTOATENbHO, UCKaTh CPEJICTBA €€ OCYILECTBIICHUS,
paboTas 1o IMJIaHy, CBEPSATb CBOM JEHCTBHS C LENbI0O M IpH
HEOOXOJUMOCTH HCHPABIATh OLIMOKM C IOMOUIBIO YUYUTENs U
CaMOCTOSITENIBHO; COCTaBJISATh AHHOTALMIO TEKCTA;

co3daBaTb  MOJEIM C  BBIIEICHHUEM  CYIIECTBEHHBIX
XapaKTepUCTUK O0BEKTA U MPEACTABICHUEM UX B MPOCTPAHCTBEHHO-
rpaduyueckoil UM 3HaKOBO-CUMBOJINYECKOH (opMe;

onpeneNniaTh BUAbI  KiIaccU(UKAaUUMU  (€CTECTBEHHYIO H
HCKYCCTBEHHYIO);

OCYIIECTBIIATh NPSIMOE A€TYKTUBHOE JOKA3aTEIbCTBO.

paboTaTh MO COCTaBIEHHOMY IUIaHY, HMCIOJIb3Ysl Hapsay C
OCHOBHBIMM W  JOINOJIHUTEIbHBIE  CpPEACTBA  (CIIPaBOUYHYIO
JIUTEpaTypy, cioxHbie Tpudopsl, cpenctsa UKT);

C IOMOIIBIO YUUTeNsl OTOUPATh JJIsl pellleHHs YYeOHbIX 3a/1a4




HE00X0uMbIe cJI0BapH, SHIMKIIONEIUH, CIPaBOYHHKH,
AIIEKTPOHHBIE AUCKH;

COIIOCTABJIATh M OTOMpaTh HMH(OPMAIMIO, MOIYYEHHYIO H3
pa3IMyYHbIX MCTOYHMUKOB (CIIOBapy, SHLUKIIONEIUHU, CIIPAaBOYHUKU,
9JIEKTPOHHBIE IUCKH, ceTh MIHTEepHEeT);

NPEJCTaBIATh HHPOPMAIUIO B BHJIE TAOJIHII, CXEM, OTIOPHOTO
KOHCIIEKTa, B TOM 4ucJie ¢ npuMenenrem cpeacts UKT;

0OpPMIISATH CBOM MBICIIM B YCTHOW M MUCHMEHHOW pedd C
YY4ETOM CBOMX YYEOHBIX M KM3HEHHBIX PEUYEBBIX CUTYalMi, B TOM
yucie ¢ npuMmenenueM cpencts UKT;

COCTaBJIATh  PELEH3MI0  Ha  TEKCT;  OCYLIECTBIATH
JI0Ka3aTeNbCTBO OT IIPOTUBHOTO.

oInpeneNniaTh, UCXOAs M3 y4yeOHOHM 3aaauu, HEOOXOIUMOCTb
UCTIOJIb30BaHUS HAOIIOICHHUS WIIH DKCIIEPUMEHTA.

OpraHU30BBIBaTh yuyeOHOE B3aUMOJCHCTBHE B  IpyIIe
(pacnpenenars poiu, 10roBapuBaTbcs Apyr ¢ APYroM U T. 1.);

HpeaBUIETh (IPOrHO3UPOBATh) MOCIEACTBUS KOJIEKTUBHBIX
peuieHui;

MOHUMATh MPUYMHBI CBOETO HEYCIeXa W HaXOAUTh CHOCOOBI
BBIX0JIa U3 3TOW CUTYyallUu;

B JHAJIOTE C YYHUTEJIEM YYHUTHCS BbIpAaOaThIBATH KPUTECPUH
OLIEHKU M OIpENeNIATh CTENEHb YCHEIIHOCTH BBIMOJIHEHUS CBOEH
paboTel U pPabOTBI BCEX, HCXOAS M3 HUMEIOUIMXCA KpPUTEPUEB,
COBEpILEHCTBOBAaTh KPUTEPHH OLIEHKU U MOJIb30BAaThCSl UMHU B XOJI€
OLICHKM U CaMOOLIEHKHM; OTCTauBaTb CBOK TOYKY 3pEHUS,
apryMeHTHpys €e; MOATBEP)KAAaTh apryMeHThbl (pakTaMu; KpUTHUHO
OTHOCHUTBCSI K CBOEMY MHEHMIO;

CIyllaTh JPYTHX, TMBITaThCsl NPUHUMATh JAPYIYI0 TOYKY
3peHusi, ObITh TOTOBBIM U3MEHUTH CBOIO TOUKY 3PEHUSI;

COCTaBJIATH  pedepar 1O  ompeneneHHod  ¢opme;
OCYIIECTBIISATh KOCBEHHOE Pa3euTENIbHOE 10Ka3aTeIbCTBO.

oOpamiatbess ¢ J1aOOpaTOpHbIM  OOOpPYJOBaHUEM  H
HarpeBaTeJIbHBIMU NpUOOpaMHU B COOTBETCTBHUM C IIpaBHJIaMU
TE€XHUKU 0€30I1aCHOCTH;

Ha0JII0/1aTh 32 CBOMCTBAMHU HEMETAJUIOB U UX COCIUHEHHH U
ABJICHUSIMU, TIPOMCXOASIIUMU C HUMH;

ONMCHIBaTh ~ XUMUYECKHUH  OKCIEPUMEHT C€  MOMOIIBIO
€CTECTBEHHOTO (PYCCKOTO WJIM POAHOTO) S3bIKA U A3bIKA XUMUM;

Jenatb  BBIBOJBI O  pe3yjapTaTaM  IPOBEIEHHOTO
DKCIEPUMEHTA.

OTpeNeNsiTh, UCXOAs M3 Y4eOHOW 3amadyu, HEOOXOIMMOCTH
UCIOJIb30BaHUS HAOIIOICHUS WIIH DKCIIEPUMEHTA.

IIpeaMeTHBIe pe3ybTaThl

WCITOJIB30BaTh NPU XapaKTEPUCTHKE INPEBPALICHUN BEILECTB
MOHATUSA:  «XHMHMUYECKass pEaAKLUs», «PEaKLUUU  COCOUHEHUs»,
«PEAKIMM  PA3JIOKEHUSA»,  «PEAKIMH  OOMEHa»,  «peakluu
3aMEILEHUS», «PEAKUUU  HEUTpAIM3aluUuu», «IK30TEPMUUYECKUE
pPEAKLMMY», «IHIAOTEPMUYECKHE DPEAKLHUN», «OOpaTHMbIE PEAKIMM»,
«HEeoOpaTUMBbIE  pPEaKLUU», «OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC
peaKuum», «TOMOTEHHBIE PEAaKIHUW», «TETEPOrCHHBIC PEAKIUNY,
«KaTaJIUTUYECKUE  PEaAKLUU», «HEKATAJIUTUYECKHUE  PEAKLUN»,




«TeTI0BOM 3P HEeKT XUMUUECKON PEaKIUumuy», «CKOPOCTh XUMHUECKOU
peaKLMN, «KaTaIu3aTop»;

XapaKTepU30BaTh XMMHUYECKHUE 3JIEMEHTbl 1—3-ro mepuoioB
o0 HUX IOJOXKEeHUI B Ilepuoguyeckoil cucreMe XUMHUYECKUX
sanementoB JI. M. MenpgeneeBa: XUMHUUYECKUU 3HAK, IMOPSIKOBBIN
HOMED, EPUO/, TPYIIA, MOATPYIINa, OTHOCUTEIbHAS aTOMHAs Macca,
CTpoeHHe aToMa (3apsn sipa, YUCIO MPOTOHOB U HEUTPOHOB B SApE,
of1ree 4YKMCIO DJEKTPOHOB, pACIHpPEACIICHUE JJIEKTPOHOB IO
AIIEKTPOHHBIM CJIOSIM, NPOCTOE BEIIECTBO, (hOpMYyIia, Ha3BaHUE U TUI
BBICIIETO OKCHJAa W  THUJAPOKCUIA, JIETy4ero BOJOPOAHOTO
COCTMHECHUS (1711 HEMETaJLIOB));

XapaKkTepu30BaTh OOIINE XMMHYECKHE CBOMCTBA aM(OTEPHBIX
OKCHJIOB U THJIPOKCHUJIOB;

MIPUBOUTH OpUMEpbl  peakluid, MOATBEPKIAIOIINX
XUMHUYECKHE CBOMCTBA aM(POTEPHBIX OKCUIOB U THJIPOKCHJIOB;

JIaBaTh XapaKTEPUCTUKY XMUMHUYECKUX PEaKUUW MO YUCTy U
COCTaBY MCXOJHBIX BEIIECTB M MPOAYKTOB PEAKLIUH; TEIIOBOMY
ad(deKTy; HaNpaBICHUIO TMPOTCKAHWS PEaKIUU; H3MEHEHHIO
CTENEHEW  OKHUCJICHHS  DJEMEHTOB; arperaTHOMy  COCTOSTHHUIO
MCXOJIHBIX BEIIECTB; yYACTUIO KaTalu3aTopa;

OOBSICHAT, U TPUBOJUTH TMPUMEPHI BIUSHUS HEKOTOPHIX
dakTopoB (mpUpoAa pearupyrolIMX BEIIECTB, KOHIICHTPAIUs
BEILIECTB, JaBJICHUE, TEMIIEpaTypa, Karaau3aTop, I[MOBEPXHOCTh
CONMPUKOCHOBEHMSI ~ pPEarupyromux  BElIeCTB) Ha  CKOPOCTh
XAMHYECKHUX PEaKIUI;

HAOMOIaTh W ONHUCHIBATH YPAaBHEHMSI PEAKIHA MEXITY
BELIECTBAMH C IOMOIIBIO €CTECTBEHHOI0 (PYCCKOrO0 WJIM POAHOIO)
A3bIKa U S3bIKa XUMHH;

MIPOBOJIUTD OMBITHI, TOATBEPIKIAIONINE XUMUYECKUE CBOUCTBA
aM(pOTEepHBIX OKCHUJIOB U TUAPOKCUIOB; 3aBHUCUMOCTH CKOPOCTH
XUMHUYECKOW peaKkIuu OT paslIuyHbX ¢GakTopoB (mpupoaa
pearupyromux BEIIECTB, KOHIIEHTpPAlUsl BEIIECTB, JaBJCHUE,
TeMIlepaTypa, Karajau3aTop, TOBEPXHOCTh  CONMPUKOCHOBEHUS
pearupyroumx BemecTB).

WCIIOJIB30BaTh TIPH  XAPaKTEPUCTUKE METAIJIOB M UX
COCIMHEHUH MOHATUA: «METAJUIbD), «pPsii aKTUBHOCTU METAJIOBY,
«ILIEIIOYHBIE METAJLTBI», «IIETOYHO3EMEINIbHBIE METaJUTbD»,
MCII0JIb30BaTh UX MPU XapPAKTEPUCTHKE METAJIIOB;

JIaBaTh XapaKTEPUCTUKY XHUMHUYECKUX DSJIEMEHTOB-METAILIOB
(LIETOYHBIX METAIIJIOB, MarHus, Kalblus, aJlOMUHUS, Kele3a) M0 UX
MoJ0KeHuto B llepuoanueckoi cucreMe XMMHUYECKUX 3JIEMEHTOB [l.
U. MenpaeneeBa (XMMHYECKHUN 3HAK, MOPSAKOBBIA HOMEp, MEPHO/,
rpyImma, TOATPYIa, OTHOCUTENIbHAs aTOMHAasi Macca, CTPOCHHE
aToma (3apsi sapa, YUCIO MPOTOHOB M HEUTPOHOB B sizpe, oOIee
YUCJIO DJIEKTPOHOB, pacHpeiesieHne AJIEKTPOHOB IO AJIEKTPOHHBIM
CJIOSIM), TIPOCTOE BEIIECTBO, (opMysa, Ha3BaHUE U THUI BBICIIETO
OKCH/JIa ¥ THIPOKCHU/IA);

HA3bIBaTh COSAMHEHHSI METAJNIOB M COCTABIISITh UX (OPMYIIBI
110 Ha3BaHMIO;

XapakTepu3oBaTh  CTpoeHHe, oO0mme  (u3nYecKue u
XUMHUYECKHE CBOMCTBA MPOCTHIX BEIECTB-METAJIIIOB;

OOBSCHSATh 3aBUCUMOCTh CBOWCTB (WMJIM TPEACKA3bIBAThH




CBOMCTBA) XUMHUYECKHUX 3JIEMEHTOB-METAIJIOB (pammyc,
METAJIJINYECKHE CBOICTBa AJIEMEHTOB, OKHUCIIUTEIbHO-
BOCCTAHOBUTEJIbHBIE CBOMCTBA 3JEMEHTOB) M OOpa3yeMbIX HUMHU
COCIMHEHUHN (KUCIOTHO-OCHOBHBIE CBOMCTBA BBICIIUX OKCHUIOB M
THJIPOKCHJIOB, OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIE CBOMCTBA) OT
nosiokeHus B Ilepuonnueckor cucreMe XMMUYECKUX 31eMeHTOB /l.
W. Menpeneena;

ONHKCHIBATH OOIIME XUMHUYECKHE CBOIMCTBA METAJUIOB C
MOMOIIbIO €CTECTBEHHOTO (PYCCKOTO WJIM POJHOIO) SI3bIKa U SI3bIKA
XUMUH;

COCTaBJISITh MOJIEKYJISIPHBIE yYpaBHEHUS peakuuii,
XapaKTepU3yIOIIUX XMMHMUYECKHE CBOICTBA METAUIOB U HUX
COCIMHEHUH, a TaKKe JJEKTPOHHbIE YpPAaBHEHHUS IPOLIECCOB
OKHUCJICHHUSA-BOCCTAHOBJIEHUS;  YPAaBHEHUS  3JIEKTPOIUTHUYECKOMN
JUCCOLMALMN; MOJICKYJIIPHBIE, IOJHBIE M COKpPAILLEHHbIE HOHHBIE
YPaBHEHUS PEAKIUH € Y4YaCTHEM 3JIEKTPOJIUTOB;yCTaHABIUBATh
MPUYUHHO-CICACTBEHHbIE  CBSI3M  MEXJYy CTPOGHHEM  aroMma,
XUMHUYECKOHN CBSA3bI0, TUIIOM KPUCTAJUIMUECKOM PElIeTKU METAJUIOB U
UX COCNWHEHHWH, WX OOmUMH (UIUIECKUMH U XHUMHUYECKHUMHU
CBOMCTBaMH;

ONMCHIBaTh ~ XMMHUYECKHE  CBOMICTBAa  IIEJNOYHBIX U
HIEJI0OYHO3EMETBHBIX METAJIOB, @ TAKXKE ATOMUHMS U JKelie3a U UX
COCIMHEHUIN C MOMOUIbIO €CTECTBEHHOI'O (PYCCKOIO WM POIHOIO)
A3bIKa U S13bIKa XUMHH;

BBIIIOJIHATh, HAOMIOAATh H  ONUCHIBATH  XUMHUYECKHIM
SKCIIEPUMEHT IO PACMO3HABAHUIO BAKHEUIIUX KATHOHOB METAJLJIOB,
T'HJIPOKCH/I- HOHOB;

SKCIIEPUMEHTAJIbHO HUCCIIEI0OBATh CBOMCTBA METAIOB U HX
COCIMHEHUH, pelarh JKCHEepPUMEHTaJbHbIE 3aJaud IO TeMe
«MeTanibi»;

ONMCHIBaTh ~ XUMUYECKHUH  OKCIEPUMEHT C€  MOMOIIBIO
€CTECTBEHHOTO (PYCCKOTO WJIM POAHOTO) S3bIKA U A3bIKA XUMUM;

IPOBOAMTH pacyeTbl MO XUMHYECKUM (opmynam ¢
YPaBHEHHSAM PEaKLMH, NMPOTEKAIIINX C Y4aCTUEM METAJUIOB M HUX
COECIMHEHU.

WCIIOJIb30BaTh IPU  XAapaKTEPUCTUKE METAUIOB M HX
COCIMHEHUMN TOHATHUS: «HEMETAJIbD», «TaJOTEHbD», «AJJIOTPOIHbIE
BUJOMU3MEHEHMS», <OKECTKOCTb BOJBD», «BPEMEHHas KECTKOCTh
BOJIbI», «IIOCTOSIHHASL )KECTKOCTh BOJIBI», «O0IIast )KECTKOCTh BOJBD»;

J1aBaTh XapaKTEPUCTUKY XUMHUYECKHUX AJIEMEHTOB-
HEMETaJUIOB  (BOAOpOJa, TajloT€HOB, KHUCIOpOJa, CEephl, a3o0Ta,
docdopa, yriaeposa, KpeMHUS) IO UX MOJI0KeHHIO B [leproanueckoit
cucteme xumuueckux snemeHToB JI. M. MenneneeBa (XuMudeckuit
3HAaK, IIOPAJKOBBII HOMEp, MeEpUoA, Tpylna, MOATrPYIIa,
OTHOCHUTEJIbHAsl aTOMHasi Macca, CTPOEHHE aToMa (3aps]l aapa, YUCIOo
IPOTOHOB M HEHUTPOHOB B sjape, OOIIee YHUCIO 3JIEKTPOHOB,
pacrpezieieHue JJIEKTPOHOB M0 JJIEKTPOHHBIM CJOSIM), IPOCTOE
BEIIECTBO, (OpMysa, Ha3BaHWE W THUIl BBICIIETO OKCHIA U
TUAPOKCUAA, ¢opMyaa U  XapakTep JIETy4ero BOJIOPOAHOIO
COC/TMHCHUS );

Ha3bIBaTh COEJMHEHUS HEMETAJUIOB M COCTaBIATh UX
(bopMyIIbI 10 HA3BAHMUIO;




XapakTepu30BaTh  CTPOCHHWE, oO0mue  (Qusudyeckue U
XMMUYECKHE CBOWCTBA MPOCTHIX BELIECTB-HEMETAIIIOB;

OOBSICHATH 3aBUCHMOCTH CBOWCTB (WJIM TIPEICKA3bIBAThH
CBOWCTBA) XUMHYECKUX AIIEMEHTOB-HEMETAIIOB (panmyc,
HEMETaTHIECKUe CBOWCTBA DIIEMEHTOB, OKHUCITUTEILHO-
BOCCTAHOBUTEJIbHBIE CBOMCTBAa 3JIEMEHTOB) M 00pa3yeMbIX HMHU
COCJIMHEHUH (KHUCIIOTHO-OCHOBHBIC CBOWCTBA BBICIIUX OKCHJIIOB H
THJIPOKCUIOB, JIETYYHX BOJOPOJTHBIX COCIWHEHHH, OKHCIUTEIHHO-
BOCCTAHOBUTEIIbHBIC CBOMCTBA) OT MOJIOKeHHsS B llepuoauueckoii
cucteMme xuMmudeckux sneMeHToB J[. 1. Meneneena;

OIKCHIBATh OOINME XUMHYECKHE CBOWCTBA HEMETAIUIOB C
MOMOIIIBI0 €CTECTBEHHOTO (PYCCKOTO WJIM POJIHOTO) SI3bIKA U SI3BIKA
XUMHU;

COCTaBJIATh MOJICKYJISIPHbIE ypaBHEHHS peaKIuid,
XapaKTEPU3YIOIUX XHUMHUYECKHE CBOWCTBA HEMETAJUIOB H  UX
COCIMHEHUH, a TaKkKe OHIEKTPOHHBIE YPaBHEHUS IPOLIECCOB
OKHCIICHHUSI-BOCCTAHOBJICHHSI,  YPaBHEHHSI  3JCKTPOJIUTHUYCCKOU
JVICCOIIMALIMU; MOJICKYJISIpHBIC, TIOJHBIE M COKpAIlleHHBbIC WOHHBIC
YPaBHEHHSI PEAKINIA C YIaCTHEM DIIEKTPOJIHUTOB;

YCTAaHABJIMBATh TPUYMHHO-CJICJICTBCHHBIC CBS3H  MEXIY
CTPOCHHEM aTOMa, XMMHUYECKOH CBS3bI0, THUIIOM KPUCTAJUTMYECKOU
PELIETKH HEMETAIOB U UX COCAMHEHUH, UX OOIUMHU (PU3HUECKUMHU
U XUMHYECKUMH CBOMCTBAMU;

OIKCHIBATh XMMHUYECKHE CBOMCTBAa BOJOpPOJa, TaJOI'CHOB,
KHCIIOpOJIa, cephl, a30t1a, Gocdopa, rpaduta, anmasza, KpeMHUS U UX
COCJIMHCHUH C TIOMOIIbIO €CTECTBEHHOTO (PYCCKOTO HIIM POIHOTO)
SI3bIKA U SI3bIKA XUMUHU;

OIKCBHIBATh CIIOCOOBI YCTPAHCHUS JKECTKOCTH BOJBI H
BBIMOJIHATH COOTBETCTBYIOIIMIA UM XUMHUCCKUI SKCIIEPUMEHT;

BBIIIOJIHATh, HAOJIOAAaTh M ONHUCHIBATH  XUMHYCCKHMA
OKCIIEPUMEHT 110 PACIO3HABAaHUIO HOHOB BOJOPOJAa M AMMOHHSA,
cyiabdar-, kapOboHar-, cuiMkar-, Gocdar-, XJI0opua-, OpOMHI-,
MOJTU/I-UOHOB;

IKCIIEPUMEHTANIEHO HCCIIEA0BaTh CBOMCTBA METAJUIOB U HMX
COCIMHEHWH, pemarb OJKCIEPHUMEHTAIbHBIE 33Ja4d 10 TeMe
«HemeTtamibiy;

ONKCHIBATh ~ XUMHUYECKHUH  OKCIEPUMEHT C  IOMOUIBIO
€CTECTBEHHOTO (PYCCKOTO WIIM POJJHOTO) SI3bIKA U SI3bIKa XMMUH;

NPOBOJUTH  pacyeTbl IO XUMHYECKUM QopMmylaMm |
YPaBHEHHSIM PEAKIIUH, MPOTEKAIOIIUX C yIaCTUEM HEMETAJUIOB M UX
COECIMHEHU.

BerinyckHUK Hay4YuTCH:
3HATh / MOHUMATh

o XUMHUYECKYIO CHMBOJIMKY: 3HAKA XUMHYECKUX JIEMEHTOB,
($hOpMyITBI XUMUUYECKHUX BEIECTB;
o BAKHENIINE XUMUYECKUE MIOHATUSA: XUMUYECKHUI DIIEMEHT,

aTOM, MOJICKYJIa, OTHOCUTEIILHBIC aTOMHAsI K MOJICKYJISIpHAS
MacChl, BEIIECTBO, KiacCU(UKAIUs BEIECTB;
YMETh
. Ha3bIBaTh. XUMUYECKUE DJIEMCHTBI, COCJIMHEHUS U3YYCHHBIX
KJIACCOB;




OIIPEIETIATh: COCTAB BEIIECTB O MX GopMyIam,
MPUHAIIICKHOCTD BEIIECTB K ONPEIeICHHOMY KIaccy
COE/IMHEHUH, BAJIGHTHOCTH 3JIEMEHTA B COCIMHEHHUSIX,
COCTaBJIATH: (POPMYIIBI HEOPTAHUYECKUX COEIUHEHHH
U3yYCHHBIX KJIACCOB;

o0pamaTbesi ¢ XUMHUECKON MOCY101 U 1aOOPaTOPHBIM
000opyI0BaHNEM;

BBIYUCIISATH: MACCOBYIO JIOJII0 XUMHUYECKOTO AJIEMEHTA 110
bopMyse coeMHEHHS; MAacCOBYIO JIOJIO BEIIECTBA B PaCTBOPE;

BbInyCKHUK NOJIYYUT BO3MOKHOCTH HAYUHUTHCSH:

UCIIOJIb30BaTh MPUOOPETCHHBIE 3HAHUS U YMEHUS B
IPAKTUYECKOH 1eATEIbHOCTH U IOBCEHEBHOM KU3HU JUISL:
0e30macHOro oOpamieHus ¢ BelecTBaMU U MaTepHaIaMu;
HKOJIOTUYECKU TPAaMOTHOTI'O IOBE/IEHUS B OKpYXKaroIlel cpere;
OLICHKH BJIMSHUS XMMHUYECKOI'0 3arps3HEHUS OKpY Karole
CpeZibl Ha OpraHu3M YeJIOBEKa;

KPUTHYECKON OLIEHKH MH(OPMALIUU O BEILIECTBAX,
HCIOJIb3YEMBIX B OBITY;

IPUTOTOBJICHUSI PACTBOPOB 3a/laHHON KOHLIEHTPALUH.

Crpykrypa Kypca

TemaNel Benenue. O01as xapakTepUCTHKA XUMUYECKUX
AJIEMEHTOB U XUMUYECKUX peakuuu. [lepuoanyeckui
3aKkoH U [leproauyeckast cucTeMa XUMHYECKUX JIEMEHTOB
J.1. Menneneena (10 yacon)

TemaNe2 Metamist (17)

TemaNe3 Hemetamsl (25)

TemaNe4 O0001LIEHHE 3HAHUI IO XMMUU 33 KypC OCHOBHOM
mKoJbl. [IoAroToBKa K rocyJapCTBEHHOW HTOTOBOM
arrectauuu (OI'D) (7 yacon)

TemaNe5 IlepBoHauanbHbIE CBEACHUS O CTPOCHUU
OpraHUYECKHUX BEIIECTB (5 4acoB)

TemaNe6 Xumust u Ku3Hb (3)

TemaNe7 3amura npoexTos (1)
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HosicuuTeIbHAA 3aNIMCKA

Pabouas oOmieoOpazoBarenbHas mporpamMma I0 XMMHHU Juist 9 Ki1acca COCTaBlieHa Ha
ocHoBe DenepaIbHOIO TOCYAAPCTBEHHOTO 00pa30BAaTEIbHOTIO CTAHAAPTa OCHOBHOTO OOIIEro
obpazoBanust (OPI'OC OOO), ocHOBHOW 00pa30BaTEIBPHOW MPOTPAMMBI OCHOBHOTO OOIIETO
obopazoBanuss  MBOY  CIIONe2  r.Bssema  CmoneHckoil — o0nactd,  IpUMEPHOM
o011eo0pa3oBaTeabHOM MPOrpaMMBbI 0 XUMUU A1 9 Kitacca.

[Iporpamma o xummu s 9 kinacca uzydaercst B oobeme 68 wacoB B rox (2 yaca B
Heneno) Ha ocHoBaHuM ydeOHoro miaaHa MBOY CIIINe2r. Bssema CMoseHCKOH 00acTH.
Peamuzyercs YMK mnon pemakmueii ['abpuensaa O.C.. IIporpamma obecriedrBaeT JOCTHKECHUE
IUTAHUPYEMBIX PE3YJIbTaTOB OCBOEHHUS OCHOBHOH 00pa30BaTeIbHOW NPOTrpaMMbl OCHOBHOTO
o011ero o6pa3oBaHusl.

CtpykTypa mnporpammbl cooTBeTcTByeT TpeboBanusm @OI'OC OOO u comepxuTt
pa3elbl:

1) mianupyemsble pe3ysbTaThl OCBOCHHS y4eOHOTO MpeaMeTa, Kypea;

2) conepikaHue yueOHOro npeamera, Kypcea,

3) Temaruyeckoe IUIAHMPOBAHHE C YKa3aHHEM KOJMYECTBAa YacoB, OTBOJUMBIX Ha
OCBOCHME KaXJOU TEMBI.

I[lnanupyemble pe3yabTaTbl 00y4eHHs U OCBOEHHS COAEPKAHUA Kypca Xumus s 9
KJjacca.

[Tpenmonaraercs, 4To pe3yIbTaTOM H3y4YeHHS XUMHUHU B 9 Kiacce SIBISICTCS Pa3BUTHE Y
yyalmxcs KOMIETEHTHOCTEH — COLMaIbHO-adanTUBHOM (Tpa)KIaHCTBEHHOM), KOTHUTHBHOU
(TTo3HaBaTeIBHOM ), HHPOPMAIIMOHHO-TEXHOJIOTUISCKOH, KOMMYHUKATHBHOM.

OBnaneHre YHUBEPCAIbHBIMU Y4YEOHBIMH JEHCTBUSMHU 3HAYMMO JJISi COLMATHM3AINH,
MHPOBO33PEHUYECKOTO U JYXOBHOI'O Pa3BUTHS YUAIIUXCA, MTO3BOJISIIOIIMMU UM OPUEHTHPOBATHCSA
B COLIMYME U OBITh BOCTPEOOBAaHHBIMU B )KH3HHU.

JIn4HOCTHBIE Pe3yabTaThI

3HAMb U NOHUMAMb. OCHOBHBIC HCTOPUYECKUE COOBITHS, CBA3aHHBIC C Pa3BUTHEM XUMUU
U o0IIecTBa; NOCTHKEHHUSI B 00NIACTH XMMUU U KYJIbTYPHBIE TPAIUINK (B YACTHOCTH, HAYYHbBIE
TpaJuLIMK) CBOEH CTpaHbl; OOLIEMUPOBbIE JOCTUKEHUSI B 00JaCTH XMMHUHU; OCHOBBI 37J0POBOIO
oOpa3a *U3HU; MpaBUJIa MOBEACHHS B UPE3BBIYAIHBIX CUTYAIUSIX, CBSI3aHHBIX C BO3JCHCTBUEM
PAa3IMYHBIX BCHICCTB; COLMUAJIBHYIO 3HAYUMOCTL H COACPKAHUC HpO(l)GCCI/IfI, CBSI3aHHBIX C
XUMHEH; OCHOBHBIE MpaBa U 005S3aHHOCTH TpakJaHWHA (B TOM UYHMCJE y4allerocs), CBs3aHHbIE C
JINYHOCTHBIM, HpO(i)CCCI/IOHaHI)HI)IM H )KU3HCHHBIM CaMOOIIPCACICHUCM,

ucnvlmvléamy: 4yBCTBO TOPAOCTH 32 POCCHICKYI0 XMMHUYECKYIO0 HAyKy W yBaK€HHE K
HUCTOpUN €€ PA3BUTUA; YBAKCHHUC U IPUHATHUC )IOCTI/I}KGHI/II\/JI XMMHU B MHUPE; YBAXCHUC K
OKpYXaroImuM (y4aliuMcsl, YYUTEIsIM, POJUTENSIM W JAp.) — YMETh CIyIIaTh U CIBIIIATh
napTtHepa, MpHU3HaBaTh IIPAaBO KaXIOTO Ha cOOCTBEHHOE MHEHHE U IIPUHHUMATL PCIICHHUA C
YU4eTOM TIO3ULMKA BCEX YYACTHUKOB; CAMOYBaXECHHE U OMOIMOHAIBHO-TIONIOXHUTEIHEHOE
OTHOIIIEHHUE K ceO€;

npusHaeamsv: TEHHOCTh 3JI0pOBbS (CBOEr0 U JAPYruX JIOJeH); HE0OXOAUMOCTh
CaMOBBIPKEHUS, CAMOPEATU3AIHH, COIMATHFHOTO TPU3HAHMS;

0co3Haéams. TOTOBHOCTh (MJIM HETOTOBHOCTh) K CAMOCTOSITENBHBIM IOCTYIIKAM H
HeﬁCTBHﬂM, IMPUHATHUIO OTBECTCTBCHHOCTHU 3a HUX PE3YJbTAaThbl; TOTOBHOCTH (I/IJ'H/I HeFOTOBHOCTB)
OTKPBITO BBIPAXKaTh U OTCTAUBATH CBOIO MO3UIHIO M KPUTUYHO OTHOCUTHCS K CBOMM IMOCTYITKAM;

nposieNsms. 100POKEIATETBHOCTD, IOBEpUE M BHUMATEIHHOCTD K JIFOJISIM, TOTOBHOCTH K
COTPYIHUYECTBY M JIpyk0e, OKa3aHWIO TOMOIIM HYXIAIIUMCI B HEH; YCTOWYMBHIN
IO3HaBaTEIbLHbII HHTECPEC, MHUIIUATHUBY U JIF0003HATEILHOCTE B HU3YyUYCHUHN MHpa BCUICCTB H
peaKIuii; IMeneycTpeMIEHHOCTh W HACTOMYMBOCTH B JOCTHIXKEHHH €€, TOTOBHOCTh K



MPEOAOJCHUIO  TPYAHOCTEH; YOEKIEHHOCTh B  BO3MOXHOCTH  TIO3HAHHS  TPUPOIBL,
HEOOXOJIUMOCTH Pa3yMHOTO HCITOJIb30BAHHS JOCTHKCHHH HAYKHM W TEXHOJIOTHH I Pa3BUTHS
00I11eCTBA;

yMemb: YCTaHABIIMBATh CBSA3b MEXKIY IEIbI0 M3YYCHHS XUMHUU W TEM, JIJIS 4YEro OHa
OCYIIECTBIISETCS (MOTHMBAaMH); BBIINOJNHSITH IMPOTHOCTUYECKYIO CAMOOLIEHKY, PETYJIHPYIOLIYIO
AKTUBHOCTH JIMYHOCTH Ha DJTale€ €€ BKIIOYEHHMS B HOBBIH BHJ JIE€ATEILHOCTH, CBSI3aHHBINA C
HAYaJIOM H3y4Y€HHUS HOBOrO0 YYEOHOro MpeaMeTa — XHMHUH; BBINOJIHITH KOPPUTHUPYIOIIYIO
CaMOOIICHKY, 3aKJIIYAIOIIYyIOCSd B KOHTPOJIE 3a IPOIECCOM HM3YYCHHMS XHMHHU W BHECECHUH
HEOOXOJUMBIX KOPPEKTHBOB, COOTBETCTBYIOIIMX 3TalaM M CIoco0aM M3yudeHHsI Kypca XHMUHU;
CTPOUTh JKHU3HEHHBIC W TNPOPECCHOHAIBHBIC IUIAHBI C YYETOM KOHKPETHBIX COILHAIbHO-
I/ICTOpI/I‘-IeCKI/IX, ITOJIMTUYCCKUX U DKOHOMHNYCCKUX YCHOBHfI; OCO3HAaBaTh CO6CTBCHHBI€ IIECHHOCTHU
1 UX COOTBETCTBUE MPUHUMAEMBIM B KU3HH PEIICHUSAM; BECTH JIMAJIOT HA OCHOBE PaBHOIPABHBIX
OTHOI_HGHI/II;'I 1 B3aUMHOI'O YBa)KeHI/ISI; BBIACISATH HpaBCTBCHHbe/’I ACIICKT ITOBCACHUA U COOTHOCHUTH
MOCTYIKH (CBOM M IPYTHX JIFOJICH) U COOBITHS C IPUHATHIMH dTHYSCKUMH HOPMaMH; B TIpeeiax
CBOHX BO3MO>KHOCTEH NPOTHUBOAECHCTBOBATH ACHCTBUSAM U BIUSAHUSAM, IIPEACTABIAIOLIIUM YIPO3Yy
YKU3HH, 3JJOPOBBIO M 0€30IIaCHOCTH JINYHOCTH U OOIIECTRA.

MertanpeameTHbie pe3yJibTaThl

OINpEeNeNATh Lielb Y4eOHOU IEATEIbHOCTH C IOMOLIBIO YUYHUTEIS U CaMOCTOSITENIBHO,
UCKaTh CPEJICTBA €€ OCYIIECTBIEHUs, paboTast 10 IJIaHy, CBEPATh CBOU JIEMCTBUS C LI€IbI0 U IIPU
HEOOXOUMOCTH HUCHPABIATh OLIMOKU C IOMOIIBIO YUUTENSI U CaMOCTOSITENbHO; COCTaBISATh
AQHHOTALIMIO TEKCTA;

co3JaBaTb MOJEIU C BBIIEICHMEM CYILIECTBEHHBIX XapaKTEPUCTHK OOBEKTa M
IPE/CTAaBICHUEM HX B POCTPAHCTBEHHO-TPpahuuecKoil MM 3HAKOBO-CUMBOJINYECKOH (popme;

OIpeAEIATh BUbI KJIACCU(PUKALIUU (ECTECTBEHHYIO U HCKYCCTBEHHYIO);

OCYILIECTBIIATD NPAMOE A€IYKTUBHOE JOKA3aTEIbCTBO.

paboTaTh IO COCTAaBJIEHHOMY IUIaHy, MCHOJb3ysl Hapsily C OCHOBHBIMM U
JIOTIOJIHUTEIBHBIE CPEJICTBA (CIIPABOUYHYIO JIUTEPATYPY, ClIOKHBIE Iprubopsl, cpenctea UKT);

C MOMOIIBIO YYHUTENsI OTOMPATh Ul pEIIeHUs Y4eOHBIX 3a/1a4 HEOOXOIMMBIE CIOBapH,
SHUUKJIONIEINH, CIIPAaBOUYHUKH, DJIEKTPOHHBIE TUCKH;

COTMOCTaBJISATh M OTOMpaTh MHGPOPMAIUIO, MOJYYEHHYIO W3 PAa3JIMYHBIX HCTOYHUKOB
(cioBapu, SHLIMKIIONEANH, CIIPABOYHHUKH, JIEKTPOHHBIE TUCKH, ceTh MIHTepHeT);

NpEJICTaBIATh HH(GOPMALIMIO B BUIE€ TaOJIMII, CXEM, OIIOPHOTO KOHCIEKTa, B TOM YHUCIIE C
npuMmeHenneM cpeacts UKT;

O0(QOpMIISITH CBOM MBICIIM B YCTHOM M NMUCBMEHHOW pPEYM C YU4E€TOM CBOUX YUEOHBIX U
JKU3HEHHBIX PEUYEBBIX CUTYalUi, B TOM 4ucie ¢ npuMeHeHneM cpeacts UKT;

COCTaBJIATh PELEH3UI0 HAa TEKCT; OCYIIECTBIIATh JOKA3aTeIbCTBO OT IPOTHUBHOTO.

OTIpeNeNATh, UCXOd U3 yueOHOH 3a7a4uM, He0OXO0AUMOCTh UCIIOJIb30BaHMsI HAOIIOICHUS
WM SKCTIEPUMEHTA.

OpraHu30BbBIBaTh yyeOHOE B3auUMoOJelcTBUE B  rpymme  (pacmupenensiTb  poiH,
JIOTOBApUBATHCA APYT € APYTOM U T. 11.);

HpeaBUAETh (TPOrHO3UPOBATh) MOCIEACTBHS KOJICKTUBHBIX PELLICHUH;

MOHMMATh IPUUMHBI CBOET0 HEYyCIeXa U HaXOAUTh CIIOCOOBI BBIXOJA U3 3TOM CUTYyallUH;

B JIMAJIOTe C YUUTEJIEM YUUTHCS BhIpaOaThIBaTh KPUTEPUU OLIEHKU U OMPENENSITh CTENEeHb
YCIIEIIHOCTH BBINOJIHEHUS CBOEW paboThl U pabOThl BCEX, UCXOJI U3 UMEIOLIUXCSI KPUTEPUEB,
COBEpULICHCTBOBATh KPUTEPUU OLEHKH U TOJIb30BATbCSI MU B XOJI€ OLIEHKM U CAMOOILICHKH;
OTCTaWBaTh CBOIO TOYKY 3PEHHsS, apryMEHTUpPYS €e; IMOATBEPX,AaTb apryMEHThl (aKTamu;
KPUTHYHO OTHOCHUTHCS K CBOEMY MHEHHUIO;

CIIyIIaTh JPYTHUX, IBITATHCS MPUHUMATh APYTYIO TOUKY 3pEHHUS], ObITh TOTOBBIM U3MEHHUTD
CBOIO TOUKY 3PEHHS;

COCTaBJIATE  pedepar 1Mo  ompenesneHHOW  (opMe;  OCYLIECTBIATh  KOCBEHHOE
pa3eNnTeNbHOE JOKA3ATENbCTBO.



oOpamarbess ¢ nabopaTOpHBIM 00OpPYJOBAHMEM W HarpeBaTelIbHBIMH TPUOOpaMHU B
COOTBETCTBHUH C TPaBUJIAMU TEXHUKU 0€30MIaCHOCTH;

HaOroaTh 3a CBOWCTBAMHM HEMETAJUIOB M HMX COCJMHEHUH U SBICHHUIMH,
HPOUCXOAIINMH C HUMH;

OIKCBHIBATh XMUMHYECKHH SKCIIEPHUMEHT C IOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO HWIIH
POIHOTO) S3bIKA U S3bIKA XUMHH;

JIeNaTh BBIBOJIBI IO PE3YJIbTaTaM MPOBEACHHOTO SKCIEPUMEHTA.

OTIPEIETIATh, UCXO/As U3 YU4eOHOH 3aaa4un, HEOOXOAUMOCTh MCIIONIb30BAHUS HAOIIOACHHS
WJIN HKCTIEPUMEHTA.

IIpeamerHbIe pe3yabTaThl

HCIIOJIb30BaTh MPH XapaKTEPUCTUKE MPEBPAIICHUN BEIIECTB IMOHATHUA: «XHMHYECKAs
pEaKIus», «PEAKIHH COCIUHEHUS», «PEAKIHU DPA3IOKCHHS», «PEAKIUU OOMEHA», «PEeaKIuu
3aMEUICHUs», «PEaAKIUU HEUTpaIu3aluu», «3K30TEPMHUYECKUE PEAKLIHUN», «IHIOTEPMUUYECKHUE
peakuumny, «obpaTuMBble  peaKIuuy, «HEOOpaTUMBIC  pEaKIHmy, «OKHCIIUTEIIBHO-
BOCCTAHOBHUTEIIbHBIC  PEAKLHMH», «TOMOT€HHBIE PEaKIUW», «TETEPOTrCHHBIC  PEAKIMN»,
«KATATUTUICCKUE PEaKIUN», «HEKATATUTUYCCKUE PEaKIUN», «TEIIOBOU AP(PEKT XUMHUSCKON
pPEeaKIUn», «CKOPOCTh XUMUUYECKON peakiuny, «KaTaanu3aTopy;

XapaKTepU30BaTh XHUMHUYECKHAE JJIEMEHTH 1—3-TO TEepHOJ0B IO HMX IMOJIOKCHHIO B
[lepuoanueckoit cucreme xumuueckux snnemeHToB J[. M. MengeneeBa: XMMUYECKUH 3HAK,
MOPSAAKOBBIM HOMEp, MEPUOJ, TPYIA, MOATPYMIA, OTHOCUTENIbHAS aTOMHAsh Macca, CTPOEHHUE
atoma (3apsa sapa, YUCIO IPOTOHOB M HEUTPOHOB B sApe, OOIIEE YHCIO 3JICKTPOHOB,
pacnpenesieHue IEKTPOHOB TI0 JICKTPOHHBIM CJIOSIM, IPOCTOE BEIIECTBO, (OpMyJia, Ha3BaHUE U
THUII BBICILIETO OKCHJIa U TUJPOKCUA, IETYYEer0 BOJOPOJIHOTO COSAUHEHHUS (1J11 HEMETAIIIOB));

XapaKTepU30BaTh OOIIME XMMHUSCKHAE CBOMCTBA aM(DOTEPHBIX OKCHUIOB U THIPOKCHJIOB;

MPUBOAUTH NMPUMEPHI PEAKIIMH, TOATBEPKAAIONUX XUMHUYECKHE CBOKWCTBA aM(OTEPHBIX
OKCHJIOB Y THIPOKCHUIOB;

JIaBaTh XapaKTEPUCTUKY XMMHUYECKUX PEAKIMI 10 YHCIy U COCTaBY MCXOJHBIX BELECTB
U TIPOAYKTOB PEAKIIMH;, TEIUIOBOMY 3((EKTy; HANPABICHUIO MPOTECKAHUS PEAKIIUN; U3MEHEHUIO
CTENEHENW OKHUCJIEHHUS 3JEMEHTOB; arperaTHOMY COCTOSIHUIO HCXOJHBIX BEILECTB; YYaCTHUIO
KaTajau3aropa;

OOBSCHAT, W TPUBOJUTH TMPUMEPHl BIUSHUS HEKOTOPBIX (akTOpoB (mpupoaa
pearupyrommnx BEMIECTB, KOHIEHTpAlMs BEUIECTB, [IaBJICHUE, TEMIIEpaTrypa, KaTaau3aTop,
MOBEPXHOCTh COPUKOCHOBEHUS PEArnpyIOIINX BEIIECTB) HA CKOPOCTh XUMUUECKUX PEaKIIMii;

HaOMIOJaTh W OMHUCHIBATh YPAaBHEHUS PEAKIUNA MEXIYy BEIIECTBAMHU C IOMOIIBIO
€CTECTBEHHOT'O (PYCCKOTO MU POJHOTO) SI3bIKA U A3bIKA XUMUMU;

MIPOBOJIUTH OMBITHI, TTOATBEPKIAIONINE XUMHUYECKUE CBONCTBA aM(OTEPHBIX OKCHIOB U
THUAPOKCHUIOB; 3aBUCUMOCTh CKOPOCTH XMMHUYECKOM peakinu OT pa3IuyHbIX (HaKkTopoB (pupoa
pearupyrommnx BEMIECTB, KOHIUEHTpAlUMs BELIECTB, [aBJIEHUE, TEMIEpaTypa, KaTajau3arop,
MOBEPXHOCTh CONPUKOCHOBEHUS PEArnpyrOINX BEIIECTB).

WCIIOJIb30BaTh MPU XapaKTEPUCTUKE METAJJIOB M UX COCIMHEHUH TMOHATHUS: «METAJIbDY,
«psiA AKTUBHOCTU METAJUIOB», «ILEJIOYHBIE METAIIbI»), «IIEJIOYHO3EMEIBHBIE METAJUIbIY,
HCIIOJIb30BaTh UX MPU XapaKTEPUCTUKE METAJIIOB;

JlaBaTh XapaKTEPUCTHUKY XHWMHMUYECKHX 3JIEMEHTOB-METAIJIOB (ILEJTOYHBIX METAJJIOB,
MarHus, KaJbIUs, aJIOMHUHHS, XKeje3a) Mo uxX mnosnoxeHuto B [lepuomgmdeckoit cucreme
xuMuueckux sneMeHToB J[. M. MenaeneeBa (XMMUYECKUM 3HAK, MOPSAKOBBII HOMEp, MEPHO/I,
rpyIa, MOArPYyIa, OTHOCUTEIbHAs aTOMHAs Macca, CTpOEHHE aTtoMa (3apsj smapa, YUCIIO
MPOTOHOB M HEUTPOHOB B si/ipe, OOIIEe YUCIO DIEKTPOHOB, pacmlpeielieHue SJIEKTPOHOB IO
AJIEKTPOHHBIM CJIOSIM), MPOCTOE BEMIECTBO, (OpMysia, Ha3BaHWE M THUI BBICIIETO OKCHAA U
TUAPOKCHUAA);

Ha3bIBaTh COCIMHEHUS METAJIJIOB M COCTABIISATh UX (DOPMYJIBI 110 HA3BaHUIO,



XapakTepu3oBaTh CTPOCHUE, oOue (U3NYeCKHe M XMMHUYECKHE CBOWCTBA IMPOCTHIX
BEIECTB-METAILIOB;

OOBSACHATH 3aBUCUMOCTb CBOMCTB (WJIM NIPEICKa3blBaTh CBOMCTBA) XMMHMUYECKUX
3JIEMEHTOB-METANIOB  (PaguyC, METAJJIMUYECKUE CBOICTBA  JIEMEHTOB, OKHUCIMTEIbHO-
BOCCTAHOBUTEIIbHBIE CBOICTBAa 3JEMEHTOB) W 00pa3yeMbIX HMH COCIMHEHUH (KHUCIOTHO-
OCHOBHBIE CBOMCTBA BBICIIMX OKCHUIOB M THUIPOKCHIOB, OKUCIMTEIbHO-BOCCTAHOBUTEIIbHBIC
cBoiicTBa) OT moJjoxkeHuss B Ilepuonmyeckoil cucreme xumuueckux osnemeHtos J[. WM.
MeHpeneena;

ONHKCBHIBATh OOIIME XWMHYECKHE CBOMCTBA METAIJIOB C TIOMOIIBIO €CTECTBEHHOTO
(PyccKOro Wi poJHOIO) A3bIKA U SI3bIKA XUMUHU;

COCTaBIATh MOJIEKYJSIpDHBIE YPAaBHEHMsI PEAKLUM, XapaKTEpPU3YIOIIUX XUMHUYECKHE
CBOMCTBA METAUIOB W HUX COCAMHEHUH, a TaKKe DJJIEKTPOHHBIE YPAaBHEHUS IIPOLIECCOB
OKHCJIEHHUSA-BOCCTAHOBJICHUSI; YPAaBHEHUS 3JIEKTPOJIUTHYECKOM JMCCOLMALNU; MOJEKYJSPHBIE,
IIOJIHBIE " COKpAIlCHHbIE VNOHHbIE YpaBHEHUs peakuui c y4acTHEM
AJIEKTPOJINTOB;yCTAHABIMBATh ITPUUMHHO-CJIEICTBEHHBIE CBS3M MEXIYy CTPOCHHMEM aTroMma,
XUMHUYECKON CBSI3bI0, TUIIOM KPHCTAJUIMYECKOM PEIIETKH METAIZIOB U MX COCAVMHEHHH, HX
0o0LIMMH (PU3NYECKUMHU U XUMHUYECKUMHU CBOICTBaMU;

ONKCHIBATh XMMHYECKHUE CBOMCTBA IIEJIOYHBIX U IIETOYHO3EMEIbHBIX METAJIOB, a TAKXKE
IIOMUHUS U JKeJIe3a U UX COECIUHEHHI C IMOMOIIBI0 €CTECTBEHHOIO (PYCCKOIO WM POJIHOIO)
A3bIKA U SA3bIKA XMMUH;

BBIIOJIHATh, HAOJIOJIaTh U OIUCHIBATh XMMMUYECKUN 3KCIEPUMEHT 110 pacro3HaBaHHUIO
BaXHEHMIINX KATUOHOB METAJUIOB, THIPOKCH]I- HOHOB;

HKCIEPUMEHTAJIbHO MCCIEA0BATh CBOMCTBA METAJIOB U MX COEJUHEHMH, pelarhb
JKCIIEPUMEHTAIIBHBIE 3a/1a41 110 TeMe «MeTasuibly;

ONMCHIBaTh XUMHYECKHH 3KCHEPUMEHT C IOMOIIBIO E€CTECTBEHHOTO (PYCCKOTO WM
POZIHOTIO0) A3bIKA U SA3bIKA XUMHHU;

IPOBOJUTH PACUETHl IO XUMHUYECKUM (OPMYJIaM U yPaBHEHUSM PEAKIHU, POTEKAIOIINX
C Y4aCTHEM METAJUIOB U UX COCTUHEHUM.

UCIIOJIb30BAaTh IPU  XapaKTEpPUCTUKE METAUIOB M UX COCIUHEHUH IOHSTHS:
«HEMETaJUIbI», «TAJIOTE€HBD», «aJJIOTPOIHbBIE BUIOM3MEHEHNUA», (GKECTKOCTh BOJBD», «BPEMEHHAs
KECTKOCTb BOJBI», «IIOCTOSTHHAS )KECTKOCTh BOJIBI», «O0IIast }KECTKOCTh BOJIBI»;

JlaBaTh XapaKTEPUCTUKY XUMHUECKUX 3JIEMEHTOB-HEMETAIOB (BOAOPOJA, TaJOreHOB,
KHCIJIOPOJIa, Cephl, a30Ta, Gocdopa, yriepoaa, KpeMHHUs) 10 UX MoNoxkeHuto B [lepuoaudeckon
cucreMe xuMudeckux semeHToB JI. . MenneneeBa (XUMHUYECKUH 3HAK, MOPSAIKOBBI HOMED,
nepuoj, Tpymmna, MOoArpynna, OTHOCUTENbHAs aTOMHas Macca, CTpoeHue aroma (3apsn sjapa,
YHCJIO IPOTOHOB U HEMTPOHOB B sijipe, 0o0lee YHCIO IEKTPOHOB, paclpeiesieHUue 3JIEKTPOHOB
[0 AJEKTPOHHBIM CJIOSIM), IPOCTOE BEIIECTBO, (OpMysia, Ha3BaHWE W THIl BBICILIEIO OKCHAA U
THJIpOKCUAa, GOopMyNa U XapakTep JETy4ero BOJOPOJHOIO COEAUHEHHS);

Ha3bIBaTh COEAMHEHMSI HEMETAJIJIOB U COCTABIIATh UX (POPMYIIBI IO HA3BAHMUIO;

XapakTepu3oBaTh CTpOECHUE, oOuMe (U3NYecKue M XMMHUYECKHE CBOWCTBA IMPOCTHIX
BEIIECTB-HEMETAIJIOB;

OOBSICHATH 3aBUCHUMOCTb CBOMCTB (MJIM MpPEICKa3blBaTh CBOMCTBA) XHUMHUYECKUX
AJIEMEHTOB-HEMETANIOB (paJnyC, HEMETa/NINYECKUE CBOMCTBA DJIEMEHTOB, OKHCIMTEIbHO-
BOCCTAHOBUTEJIbHBIE CBOICTBAa 3JE€MEHTOB) M 00pa3yeMbIX HMH COEJUHEHUH (KUCIOTHO-
OCHOBHBIE CBOMCTBA BBICIIUX OKCHUIOB M THAPOKCHAOB, JIETYYHUX BOJOPOJHBIX COEIWHEHUH,
OKHCITUTEIbHO-BOCCTAHOBUTENbHBIE CBOMCTBAa) OT TojoxkeHus B llepmoauueckoil cucreme
xumudeckux aymemenToB J. . Menaeneena;

OINHKCHIBATh OOIIME XWMHYECKHE CBOMCTBA HEMETAJUIOB C IOMOIIbIO €CTECTBEHHOTO
(pyccKOro Wi pOJIHOTO) A3bIKA U S3bIKA XUMHUH;

COCTaBIATh MOJIEKYJISIPDHBIE YPABHEHMsI PEAKLUH, XapaKTEPU3YIOIIUX XUMHUYECKHUE
CBOICTBa HEMETAIJIOB M WX COEAMHEHHUH, a TakKe ODJIEKTPOHHbIE YPAaBHEHUS IPOLIECCOB



OKHUCJICHUS-BOCCTAHOBJICHUSI; YPaBHEHUS JJIEKTPOIUTHUYECKON HUCCOLMALMU; MOJEKYISpHBIE,
TIOJTHBIE M COKpAIICHHBIC HOHHBIC YPaBHEHUS PEAKIIHA C Y9aCTHEM AJICKTPOJIUTOB;

YCTaHABIIMBATh MIPHUUMHHO-CJICICTBEHHBIC CBSI3U MEX]y CTPOCHHUEM aTOMa, XMMHYECKON
CBSI3bI0, TUIIOM KPUCTAJUIMYECKOH PEHIETKH HEMETAUIOB W WX COCAMHCHUH, WX OOIIMMH
(GUBHYECKUMU U XUMUYECKUMU CBOWCTBAMU;

OIKCHIBATh XMMHUYECKHE CBOICTBa BOJOpPOJA, TaJOTCHOB, KUCIOPOJA, CEphl, a30Ta,
docdopa, rpadura, anmmasa, KpEMHHUS U UX COSAMHCHUN C MOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO
WIN POJIHOTO) SI3bIKA U S3bIKA XUMHU;

OTHCHIBAThH CIIOCOOBI YCTPAHEHHUS KECTKOCTH BOJBI U BBIMIOIHITH COOTBETCTBYIOIIUNA UM
XUMHYECKHH SKCIICPUMEHT;

BBITIOJHATH, HAOMIOIaTh W OIMUCHIBATH XMUMHUYECKUN SKCIIEPUMEHT IO PACIIO3HABAHUIO
MOHOB BOJIOpPOJIa M aMMOHHs, cyiabdar-, kapOoHAT-, CHIMKAT-, ¢ocdaT-, XJI0pua-, OpOMUI-,
WOJIU]I-HOHOB;

AKCIIEPUMEHTAJIBbHO HCCIIE0BAaTh CBOWCTBA METAUIOB M WX COCAWHEHHH, pelaTh
DKCIIEPUMEHTAJIbHBIC 33129 110 TeMe «HeMeTramiby;

OIKCHIBATh XMUMHYECKHHA OSKCIIEPHUMEHT C TIOMOIIbIO ECTECTBEHHOTO (PYCCKOTO WM
POJIHOTO) SI3bIKA U SI3bIKA XUMHUH;

MPOBOJIUTH PACUEThI IO XUMHUYECKUM (HOPMYJIaM U YPABHEHHSIM PEAKIIHiA, TPOTCKAOIINX
C yJacTHEeM HEMETAJIJIOB M UX COCAMHCHHUIA;

(dbopMHpOBaTh NPEACTABICHUS O 3HAYCHUU XUMHYECKOM HAYKH B PEIICHUN COBPEMEHHBIX
IKOJIOTHYECKUX MPOOIIEM, B TOM YHUCIIC B IPEIOTBPAIICHUN TEXHOTEHHBIX M KOJIOTHICCKHX
KaracTpod.

BbINyCKHUK HAYYUTCSI:
3HATh / TIOHUMATh

. XUMHYECKYIO CHMBOJIMKY: 3HAaKW XUMHUYECKUX JIEMEHTOB, (POPMYIIBI XUMHYECKIX
BEIIIECTB;

. BaXHEHIINE XUMUYECKUE TIOHATUS: XUMHUUECKUN 2JIEMEHT, aTOM, MOJIEKYJIa,
OTHOCHTEJIbHBIE aTOMHAs U MOJIEKYJISIpHAsI MAaCcChl, BEILIECTBO, KIACCU(PHUKALHS BELIECTB;

YMETb

. Ha3bIBaTh: XUMUYECKUE 3JIEMEHThI, COEIMHEHHS U3YUYEHHBIX KJIACCOB;

. OTIPEENATh: COCTAB BELIECTB MO UX (opMyraM, MIPUHAAJIE)KHOCTh BEIIECTB K
OIPEAEIEHHOMY KJIaCCy COEJUHEHM, BAIECHTHOCTD 3JIEMEHTA B COEIMHEHHUSX,

. COCTaBJIATh: (POPMYJIbI HEOPTaHUYECKUX COETMHEHUI U3yUEHHBIX KIacCOB;

. o0pamaTbesi ¢ XUMUUYECKON OCYI0M U 1TabOpaTOPHBIM 000PYA0BaHHEM;

. BBIUMCIISITH: MAaCCOBYIO JI0JIF0 XUMUYECKOTO 3JIEMEHTA 110 POpMYyJIe COeAMHEHNUS;

MaCCOBYIO NOJIFO BEIIECTBA B paCTBOPE;

BBIHyCKHI/IK MOJYYIMT BO3MOKHOCTD HAYYUTHCH:

L HCII0JIBb30BaTh HpI/IO6peTeHHBIC 3HAaHUA 1 YMCHUS B HpaKTHHGCKOﬁ JACATCIIBHOCTH U
MOBCEHEBHOM KU3HU JUIA:

. 0e30macHOro o0palleHus ¢ BEEeCTBAaMU U MaTepHallaMu;

. HKOJIOTHUECKU TPAMOTHOTO MOBE/ICHUS B OKpYXKarollei cpere;

o OLICHKH BJIMSIHUSI XUMHYECKOTO 3arpsA3HEHUs OKPYKAIOIIEH Cpeibl HA OPraHU3M YeJIOBEKa;

. KPUTUYECKOH OLIEHKH MH(OPMAIIMH O BELIECTBAX, UCIIOIb3YEMBIX B OBITY;

o MIPUTOTOBJIEHUS PACTBOPOB 33IaHHON KOHLIEHTPALUH.

Coaep:xxanue y4e0HOro Kypca xumus 9 kjacc.

BBenenue. OOmasi XapakTepucTHKa XUMHYECKHX 3JIEMEHTOB W XMMHYECKHX
peakuuii. [lepuoguveckuii 3akoH u Ilepuoagnueckass cucrema XMMHYECKUX 3J1eMeHTOB /I,
N. MenneneeBa (10 4)



XapakTepuCTHKa JIEMEHTA 110 €T0 MOJI0KEHUIO B [leproandeckoil cucteMe XUMHYECKUX
sneMmeHToB [[. . Menneneera. CBOICTBA OKCHUIOB, KHCIIOT, OCHOBAaHUM M COJIEH B CBETE TEOPUH
IIEKTPOJINTUYECKON JUCCOLUALIMM U OKUCIIEHUSI-BOCCTAHOBIICHHUSI.

[TonsiTe o mepexoaHBIX 37eMeHTax. AMMOTEpHOCTh. ['eHeTHUYEeCKHl psii IepexoHOTO
AJIEMEHTA.

Ilepnonnueckuii 3axkoH u Ilepumonnueckas cucremMa XuMuueckux sieMeHtoB [, W.
Menneneesa.

XuMuUecKass opraHu3anus >KMBOM U HEXUBOW MPUPOJbI. XHMMHUYECKUM COCTaB spa,
MaHTHUU U 3€MHOM KOpbl. XMMHYECKHE DJIEMEHTHl B KIIETKaxX JKUBBIX OpraHu3sMoB. Makpo- u
MHUKPO3JIEMEHTHI.

O06o0011eHne cBEeCHUI 0 XUMUYECKUX peakuusax. Kmaccudukanms XuMUYeCKHX peakiui
[0 PAa3IMYHBIM NpPU3HAKAM: «UHUCIO M COCTAB pEarupyrolux U 00pa3yIoUuxcs BEIIECTBY,
«rernoBoi  3hdeKT», «HampaBIEHUE», «U3MEHEHHE CTENEHEH OKHCICHHS DJEMEHTOB,
00pa3yroIuX pearupyromre BemecTBay, «(pazay, «HMCIoNIb30BaHUE KaTallu3aTopay.

IlonsiTHE O CKOPOCTHM XUMHUYECKOM peakuuu. @DakTopsl, BIHAIOLIME HAa CKOPOCTh
xumMuueckux peakuuii. Karanuzatopsl u katanu3. UHTHOUTOpBl. AHTHOKCUIAHTHI.

JNemoncrpanun. Pazmmunsie dopmer Tabmuier [[. WM. MenneneeBa. Mojxenun aTtoMoB
91eMeHTOB 1—3-ro mepuooB. Mozenb CTpoeHHs 3eMHOro miapa (MONmepeyHbId pas3pes).
3aBUCHUMOCTh CKOPOCTH XUMHUYECKOW pEaKUUM OT NPUPOJbl pEarupyrolux BeElIECTB.
3aBUCUMOCTh CKOPOCTM XHUMHMUYECKOW pPEAKUUU OT KOHIEHTPALMH pPEArupyrolnux BeUIECTB.
3aBUCUMOCTh CKOPOCTH XMMHYECKOW peakUuu OT IUIOLIaJN CONPUKOCHOBEHUS pearupyromumx
BEIIECTB («KUISIINKA CI0W»). 3aBUCUMOCTh CKOPOCTH XMMHYECKON peaklHUd OT TEeMIEpaTyphbl
pearupyrommnx BemecTB. ['OMOreHHbId U TeTEpOreHHbIN KaTanu3bl. OepMEHTATUBHBIN KaTalus.
NHrubupoBanue.

JlabopaTopusbie omnbiThl. 1. IlomyueHue ruapokcuaa IUHKA M HUCCIEJOBAaHHUE €ro
CBOMCTB. 2. MoaenupoBanue nocrpoenus [lepuonnueckoit cucTeMbl XUMUUYECKUX 3JIEMEHTOB /I,
. Mengeneea. 3. 3amenieHue xene3oM Mean B pactBope cynbdara meau (11). 4. 3aBucumoctsb
CKOPOCTHM XHMMHMYECKOM peakuuu OT MPUPOJbl PEArupyrollnX BEIIECTB Ha IpUMEpe
B3aMMOJICHCTBUS KHUCIOT C MeTaulaMu. 5. 3aBUCUMOCTb CKOPOCTH XMMMUYECKOH peakluu OT
KOHLIGHTPAllUM pEearupyrollux BEIIECTB HAa MpUMEpPE B3aUMOJCHCTBUS LHMHKA C COJISIHOU
KHUCJIOTOM pa3IU4HON KOHLIEHTpalMH. 6. 3aBHCHUMOCTb CKOPOCTH XMMHUYECKOM peakiuu OT
IUIONIAIA CONPUKOCHOBEHUS PEarMpyroIINX BeIecTB. 7. MoaenupoBaHue «KUIALIETO CI0s». 8.
3aBUCHUMOCTh CKOPOCTH XHMHYECKOM peaklUyd OT TEeMIIepaTypbl PEearupyrolux BeEIIeCTB Ha
npuMepe BizaumojeiictBus okcuga meau (II) ¢ pacTBopoM cepHOM KHCIOTHI pa3iMyHON
temriepaTypbl. 9. PasnoskeHue mepokcuaa BoJOpoja ¢ momomibio okcuaa mapranma (IV) u
katasasbl. 10. OOHapyxeHue KaTajna3bl B HEKOTOPBIX MUILEBBIX NpoaykTax. 11. MHrubuposanue
B3aMMOJIEHCTBUS KUCIIOT C METAJIJIaMU YPOTPOIIMHOM.

Tema 1. Metaiani (17 4)

[Tonoxenne meraioB B Ilepmoanueckoi cucremMe XuMmuueckux anemeHtos JI. M.
MenneneeBa. MeTtamueckass KpUCTAIUIMYECKAsl PEIIETKA U METAJUIMYECKAss XUMUUYECKas CBSI3b.
O6mme ¢usndeckue cBoicTBa MetaioB. CruiaBel, WX CBOWCTBa M 3HadyeHue. OOmme
XUMHYECKHE CBOMCTBA METAJUIOB: pEaKkUMU C HEMETAUIaMM, KHUCIOTaMH, COJIIMH.
DNEeKTPOXUMUYECKUN PpsAJl HANPSHKEHUH METAIOB. XHWMHUYECKHE CBOWMCTBA METAJJIOB Kak
BOCCTAaHOBUTEJIEH, a TAKXKE B CBETE UX IOJIOXKEHUS B DJIEKTPOXMMHUUYECKOM psy HaNpsKEHUN
MetauioB. Kopposusi MeTamioB u crmocodsl 00prObl ¢ Hel. Mertamisl B mpupome. OOmue
CHOCOOBI UX MOTYYECHHUSI.

O0mass xapakTepMCTHKA MIEJOYHbIX MeTawIoB. Ctpoenue aroMoB. lllenounbie
METaJIJIbl — IPOCThIE BellecTBAa. BajkHelINe COeNMHEHUs IIETOYHBIX METAIIIOB — OKCH[BL,
TUAPOKCHUBI M COJH (XJIOPUJIbI, KapOOHATHI, CyNIb(aThl, HUTPATHI), UX CBOWCTBA U MPUMEHEHUE B
HapoJHOM Xo3sicTBe. Kanuiineie ynoOpenusi.

O0mas xapakTepucTHKa 3JeMeHTOB riaBHoil moarpynnbl II rpynmbi. Ctpoenue
atoMoB. lllenoyHo3eMenpHBlE METalIbl — IPOCTBIE BellecTBa. BakHellne coeIMHEHUs



[IETIOYHO3EMENBHBIX METaNIOB — OKCHJBI, THAPOKCUABI M COJH (XJIOPUIBI, KapOOHATHI,
HUTpaTHI, cyabdaTsl, hocharel), UX CBOWCTBA U IPUMEHEHNE B HAPOTHOM XO35HCTBE.

Amomunmii. CrpoeHue artoMa, (HU3MYECKHE U XHMHUYECKHE CBOWCTBA IPOCTOTO
BemjecTBa. CoeMHEHUS ANIOMUHHS — OKCHUJ U THUIPOKCHI, HMX aM(OTEpHBINH XapakTep.
Baxueiimme conu amomuHusd. [I[puMeHeHne aatoMUHNS U €T0 COCIUHEHUN.

Kene3zo. Ctpoenune aroma, puznyecKue U XMMHUYECKHE CBOMCTBA MPOCTOTO BEIIECTBA.
CoenuHeHus >Kejae3a W UX CBOMCTBA: OKCUIBL, THApokcuiabl u conu sxkeneza (II u III).
I'enetnueckue psapl Fe2+ u Fe3+. 3naueHue xene3a W €ro COCIUHEHUW IS TPUPOIBI U
HAapOJHOI'O XO35MCTBA.

JemoncTpanuu. OO0pa3ubl MIETOYHBIX U IIEJIOYHO3EMENbHBIX MeTayioB. OO0pasibl
CIUIaBOB. B3aumonelicTBue HaTpusi, JUTUA U KaIbLMs C BOAOM. B3aumopneincrsue Hatpus u
MarHusi ¢ KuciaopoaoM. B3zanmopneicTBue MetaiioB ¢ HeMetauiamu. [lomydenue ruipokcuion
xkenesa (I1) u (I1I).

JlaGopaTtopHble onbIThI. 12. BzauMoaelicTBue pacTBOPOB KUCIOT U COJICH C METalJIaMU.
13. OsnakomiieHue c¢ pyaamu xkenesa. 14. OxpammBaHue TUIAMEHH COJIIMH IIEJIOYHBIX
MetaiyioB. 15. BzaumogelictBue kanbuus ¢ Bomoul. 16. Ilonydenuwe ruapokcuia Kaiablus U
uccienaoBanre ero cBouicTB. 17. IlomydeHue THAPOKCHAA ATIOMHHHS M MCCIEIOBAaHUE €ro
cBoMcCTB. 18. BzaumopelictBue xene3a ¢ coyiHOW Kuciorod. 19. IlomydeHue ruapokcuyioB
xenesa (II) u (III) u u3yuenue ux cBOUCTB.

IpakTnyeckne padoThl

1.Pemienre sKCIepUMEHTANIBHBIX 3a/1a4 Ha PaClIO3HABAHKUE COSUHEHUN METAJUIOB.

2.Pemenue sKCcriepuMEHTANBHBIX 33124 Ha MOJTy4YeHHE COSAMHEHUN METAIIOB.

Tema 2. Hemerajuibl (25 4)

OOmiass xapakTepucTUKa HEMeTaluioB: IosioxkeHue B Ilepuoanueckoil cucrteme
xumuueckux  snemeHtoB  J[. M. MeHngeneeBa, 0COOGHHOCTM  CTPOCHHSI  aTOMOB,
anekTpooTpuraTesbHocTh (D0) Kak Mepa «HeMeTaluTMYHOoCcTHY, psaa 0. Kpucramimueckoe
CTPOECHHE HEMETAJUIOB — IPOCTHIX BelECTB. AitoTponus. @u3nyeckre CBONCTBa HEMETAIIOB.
OTHOCUTEIBHOCTD MOHATUM «METAD) U «HEMETAILI».

Bonmopon. [Tonoxenue Bosiopoaa B [lepuoguyueckoin cucteMe XUMHUYECKUX 3IIEMEHTOB /I,
H. MenneneeBa. CrtpoeHue aroma M MoJeKyinbl. PuU3MYecKMe U XHMHUYECKHE CBOMCTBA
Bojopoza. [lomyuenue Bogopona B nmaboparopuu. [lonydeHrue Bogopoaa B MPOMBIILIEHHOCTH.
[Tpumenenue Bonopoaa. KadecTBeHHble peakuu Ha Ta3000pa3Hble BewlecTBa (KUCIOPOL,
BOJIOPOJ).

Bopna. Ctpoenue monexysnbl. Bomopoanast xumudeckasi cBs3b. Du3HuecKkue CBOMCTBA
BOJbI. AHOMaIMKM CBOMCTB BOABI. [ uapodunbHbie u ruapodoOHbie BemiecTBa. Dusznueckue u
XUMHUYECKHe cBoicTBa BOJbl. KpyroBopor Boxbl B npupoze. Bomoouncrtka. Aspanus BOJBI.
bertoBbie  ¢GunbTpel. MuHepanbHble BOAbL. JlucTHINMpoBaHHAs BOAa, €€ TOIy4YeHUE U
MIPUMEHEHUE.

OO0mas xapakrepucTuka rajgoreHoB. CtpoeHue aToMoB. [anoreHsl: ¢usznyeckue u
XHMHYECKHE CBOMCTBA. [IpocThie BelecTBA U OCHOBHBIE COEAUHEHMS TaJOr€HOB, X CBOMCTBA.
CoenuHeHus rajoreHoB: XJIOPOBOJOPOA, XJIOPOBOJOPOAHAS KUCIOTa U ee conu. [IpumeHeHue
rajoOreHOB U UX COCMHEHU B HAPOJIHOM XO35IMCTBE.

Kucaopox — xumuueckuil sneMeHT M mpocroe BemecTBo. O30H. CocTaB BO3ayXa.
Du3nyecKnue 1 XMMHUYECKHE CBOMCTBA Kuciaopoa. [lonydyenne u npuMeHeHrue KUCI0poa.

Cepa. Ctpoenue aroma, (QU3NYECKUE W XUMHUYECKHE CBOWCTBA, aJJIOTPOMHS U
npUMeHeHne pomOuyeckoil cepbl. COeIMHEHUS CEphl: CEPOBOJIOPOA, CYIbPUABI, OKCUABI CEPbI
(IV) n (V]), ux mnomydeHue, cBoiictBa u mnpuMeHeHHe. CepHas KHCIOTa U €€ CONHU, HX
IIPUMEHEHNE B HApOJAHOM xo3daucTBe. [IpomsBoncTtBo cepHoM kucnotel. CepHucras u
CEpPOBOAOPOHAS KUCIOTHI U UX COJIU.

A3ot. CTpoeHue aTroMa U MOJICKYJIbI, (DU3UYECKHE U XUMHUYECKHE CBOMCTBA IPOCTOTO
BEIIECTBA. AMMMAK, CTPOEHHUE, CBOICTBa, MoiydyeHHe W npumeHeHue. Conu aMMOHHUS, UX



coictBa u mnpumeHeHue. Oxcuawsl azora (II) m (IV). Asornas kucnora, ee cBoilcTBa u
npuMeHeHue. HuTpatbl u HUTpUTBHI, TpobdiiemMa UX COJEp)KaHHA B CEIbCKOXO3SHCTBEHHOU
OPOAYKIMH. A30THBIE yI0OpEHUSI.

Docdop. Ctpoenue atoma, Docdop: puznueckre 1 XUMHIESCKUE CBOMCTBA, AJTIOTPOITHS,
cBoiictBa Oenoro u kpacHoro ¢ocdopa, nx npumeHeHue. OCHOBHBIC COCAMHCHHS: OKCHJI
docdopa (V) u oprodochopnas kuciora, pocharsl. DocdopHbie ynoOpeHus.

Yraepoa. Crpoenne atoma, Pu3nIecKue U XUMUYECKUE CBOMCTBA, AJJIOTPOIHS, aiMa3,
rpaduTt, KapouH, QyIepeHsl, cBoicTBa Moaudukanuii, mpumenenue. Oxkcuapl yraepoaa (II) u
(IV), ux cBoiicTBa M NMPUMEHEHHE. YrOJbHas KHCIOTa U e¢ coiu. KapOOoHATHI: KalbIUT, COJA,
MOTAalll, UX 3HAYEHHE B MIPUPOJIC U )KU3HH YEIIOBEKA.

Kpemunii. CtpoeHue aToMa, KpUCTaJUIMYECKUN KPEMHUMN, €r0 CBOMCTBA U IPUMEHEHUE.
Okcun kpemuus (IV), ero mpupoansie pa3sHOBUAHOCTH. CHUIUKATBl. 3HAYCHHE COEAMHEHUU
KPEMHHS B )KMBOM U HEKUBOU Ipupoje. ITonsaTHe 0 CUIMKaTHON NPOMBIIIIIEHHOCTH.

demoncTpanuu. OOpa3ibl TaJOTeHOB — TMPOCTHIX BemecTB. B3aumopeicTeue
TaJIOTEHOB C HATPUEM, C aTIOMUHUEM. BhITeCHeHHEe XJIOpoM OpomMa WM Hoaa U3 pacTBOPOB UX
coseil. BzaumopeicTBue cepbl C MeTaJUIaMH, BOJOPOJAOM M KHCJIOpoAoM. BzaummopeiictBue
KOHIICHTPUPOBAaHHOW a30THOW KHUCJIOTHI ¢ MeJbto. [lornoienue yrieMm pacTBOPEHHBIX BEIIECTB
Wi ra3oB. BoccraHoBnenne menu u3 ee okcunpa yrieM. OOpasibl NPUPOTHBIX COEIUHEHUN
XJiopa, cepsl, dochopa, yriepoaa, kpemaus. OOpa3ibl BAKHEHITNX I HAPOJAHOTO XO3SHCTBA
cynb(haToB, HUTPATOB, KapOoHATOB, (hocdaToB. OOpa3ibl CTEKIIA, KEPAMHUKH, LIEMEHTA.

Jladoparopubie onbiTbl. 20. Ilomydenue wu pacnoszHaBanue Bojpopoga. 21.
HccnenoBanue MOBEPXHOCTHOTO HATsSKEHHs BOnbl. 22. PacTBopeHHe mepMmaHraHaTa Kaius WU
MEIHOTO Kymopoca B Boje. 23. I'mumparamms o6e3BokenHoro cyinbdara memu (II). 24.
H3roroBneHue rurncoBoro ormneyarka. 25. O3HaKOMJICHHE C KOJUIEKIHUEH OBITOBBIX (PUIBTPOB.
26. O3HaKOMJIEHHE C COCTaBOM MHUHEpaIbHOM BOJbI. 27. KauecTBeHHas peakuusi Ha TajJoOTreHU/I-
nonbl. 28. Ilomydyenue u pacrno3HaBaHue Kuciopona. 29. I'opeHue ceppl Ha BO3AyXe U B
kuciopoje. 30. CoiicTBa paz0aBieHHON cepHOM KUchoThl. 31. M3yueHue cBoMCTB aMMuaka. 32.
PacnosnaBanue coneir ammonus. 33. CBoiicTBa pa30aBiIeHHONW a30THOM KHCIOTHL. 34.
B3aumoselicTBe KOHIIGHTPUPOBAHHOW a30THON KHCIOTHI ¢ Menbio. 35. ['openue docdopa Ha
BO31yxe U B kuciopojne. 36. PacnoznaBanue ¢ocdaron. 37. ['openne yras B kucnopoze. 38.
[Tonyuenue yrojapbHOW KHUCIOTBI W u3ydeHue ee cBoiictB. 39. Ilepexon kapOoHaToB B
ruapokapOonatel. 40. Paznoxenuwe ruapokapbonara nHatpus. 41. ITlomydeHwe KpemMHEBOMH
KHCJIOTBI M U3yYEHUE €€ CBOMCTB.

IIpakT4yeckune padoThI

3. Pemenue skciepuMeHTaNbHBIX 3a1a4 1o Teme «[loarpynmna rasoreHoBy.

4. Pemienue s3kcniepuMeHTaNbHBIX 3371a4 1o TeMe «lloarpymnmna kucnopoaay.

5. [onyuyenue, coOupanue u pacro3HaBaHUE Ta30B.

Tema 3. O0o0meHue 3HaAHUI 110 XMMHMH 32 KypC OCHOBHOII mKkoJibl. [loaroroBka k
rocyaapcrBeHHoi urorosoi arrecrauuu (OI'J) (7 1)

Ilepnonnueckuit 3axkoH W Ilepmonnueckas cucreMa XMMHYECKMX 3ieMeHToB [[. M.
MenneneeBa. ®Pu3nueckuid CMBICT TOPSAKOBOIO HOMEpa 3JIEMEHTA, HOMEPOB IEpUOAA U
rpynmnbl. 3aKOHOMEPHOCTH HM3MEHEHMsI CBOMICTB 2JIEMEHTOB M MX COEIMHEHUN B NEpUOAAX U
rpynmnax B CBETE€ IPEJICTaBICHUH O CTPOEHHM aTOMOB 3JIEMEHTOB. 3HAUEHUE MEPHUOJUYECKOIO
3aKOHa.

Bunbl xuMudeckux CBA3€M M THUIBI KPUCTAUIMYECKUX PEIIETOK. B3auMOCBA3b CTpoeHUS
Y CBOWCTB BEILIECTB.

Knaccugukanus XUMHUYECKUX pEeakIMid M0 pa3iMyHbIM IpU3HAKaM (YUCIO M COCTaB
pearupyromux 1 o0pa3yroIuXcsl BEIIECTB; HAJTUYHe TpaHuUIlbl pazjaena ¢a3; TerioBor 3 dexT;
WU3MEHEHUE CTENEHEW OKHCIEHUS AaTOMOB; WCIOJb30BAaHHUE KAaTajau3aTopa; HaIpaBIICHUE
npotekanus). CKOPOCTh XMMHUUECKUX peakiuid U (akTopsl, Biauswomme Ha Hee. OOpaTUMOCTh
XUMHUYECKHX PEaKIUil U ClIOCOOBI CMEUIEHUS XMMUYECKOT'O paBHOBECHSI.



IIpocTeie U ciioXkHBIE BelecTBa. MeTauibl 1 HEMETaUIbl. | e HETHYECKUE PsAbl METAILIA,
HEeMeTalla M mepexofgHoro Meramia. OKCUIObl U THUAPOKCUABI (OCHOBAHUS, KHUCIOTHI,
amM(pOTepHBIC THAPOKCHUIBI), coliu. VX cocTaB, KiaccCupuUKanus U o0IIHe XUMIHYECKHUE CBOMCTBA B
CBETE TEOPUHU IIEKTPOIUTUYECKON TUCCOLUAIUH.

Tema 4. IlepBoHaya/ibHbIE CBeIEHHA O CTPOEHHH OpPraHMyYeckux BemrecTB. (5
4acoB)

VYrneBonopoAbl: MeTaH, 3TaH, 3TWieH. VICTOYHMKHM yrieBoJOpOIOB: MPUPOAHBIN ras,
He(Th, yrosib. Kucmopojconepkamme COCTUHEHHS: CIUPTHl (METaHOJ, ITaHOJ, TIHUIEPHH),
KapOOHOBBIE KUCIOTHI (YKCYCHAs KUCIOTa, aMUHOYKCYCHAsI KMCIIOTa, CTEaPUHOBAS M OJIEMHOBAs
KHCTIOTHI). bBHONOrMYeckn BaKHBIC BEIIECTBA: IKHUPBI, TJIIOKO3a, OCIKH. XUMHUYECKOe
3arpsi3HEHNE OKPYXKAIOUIEH cpeibl M €ro MOCIIEICTBUSI.

Tema 5. Xumus u :xxu3Hb ( 3 4yaca).

UYenoBek B MUPE BELLIECTB, MATEPUAJIOB U XUMUYECKUX PEAKLUH.

Xumust U 3710poBbe. JIeKapCTBEHHbIE IIpenaparbl U IpPOOJEMbI, CBS3aHHBIE C HX
IPUMEHEHHEM. 3aKOH O 3aluTe IpaB noTpedureneil. Xumus u nuima. KajiopuiHOCTh XKUPOB,
0enkoB M yrieBofoB. KoHCepBaHTBI MHUIIEBBIX IPOAYKTOB (IIOBAPEHHAs COJb, YKCYCHas
KHCJIOTA).

XUMHUECKUE BEILECTBA KAaK CTPOUTENbHBbIE M IOJENOYHbIEe MaTepualbl (Mel, Mpamop,
U3BECTHSAK, CTEKJIO, LEMEHT). XHMMHMYECKOE 3arpsi3HEHHE OKpYKalolled cpeabl U  €ro
HIOCJICACTBHSIL.

[Tpobnembr  Ge30mMacHOTO WCMOJB30BAHUSI BEIIECTB W XHMHUYECKHX pEaKkIuid B
IIOBCEIHEBHON JKM3HU. TOKCHYHBIE, TOpPIOYME U B3pPBIBOONACHBIE BeEIECTBA. bbITOBas
XUMHYECKass TIpPaMOTHOCTb. 3HAUYE€HHWE XUMHUYECKOM HAyKM B PEIIEHUU COBPEMEHHBIX
9KOJIOTUYECKHUX MPOOJeM, B TOM YHCIE B NPEAOTBPAILICHUM TEXHOTEHHBIX M IKOJOTMUECKUX
Karactpod.

JlemoHcTpanuu

OO0pa31ibl JIEKapCTBEHHBIX IIPENapaToB.

OO0pa31bl CTPOUTENBHBIX U [10/I€TI0YHBIX MaTepPHAaJIOB.

OO0pa3ibl yIIakoBOK MUIIEBBIX MPOJTYKTOB C KOHCEPBAHTAMH.

3amuTa npoexrToB(1 yac)

TemaTnuyeckoe NIaHMPOBaAHUE

Ne Tema Kon-Bo
n/m JacoB
1. Beenenne. OOmias XapakTepUCTHKa XHMHUYECKHUX JJIEMEHTOB U 10
XUMHYECKUX peakuui. [lepuonnueckuii 3axkoH u Ilepunonnueckas
cucteMa xuMudeckux sneMenToB J[. 1. MenaeneeBa
2. MeTamisl 17
3. HemeTtamnsr 25
4, OO06o0mieHne 3HaHWA 10 XHMHH 32 KypC OCHOBHOW IIIKOIIBI. 7
[TonroroBka k rocyaapcTBeHHOM ntoroBoi arrecranuu (OI'9)
5. IlepBoHavasibHBIE CBEJICHUS O CTPOCHUU OPTaHUYECKUX BELIECTB. 5
6. XuMHSA U KU3HD 3
7. 3amuTa NpoeKToB 1




