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IHosicHuTEeNLHAA 3aANIUCKA

Pabouast mporpamMma 1no XxumMuu B 9- OM Kjacce COCTaBlieHa Ha ocHOBe DeaepanbHOTo
rocyJapCTBEHHOT0 00pa3oBaTeIbHOrO cTaHaapta, [IpumepHoi mporpaMmMbl OCHOBHOTO OOIIETro
oOpa3oBaHMsI IO XUMUU JIJIs1 0011e00pa30BaTENbHBIX YUpEeXIeHUH (1 aBTOpCcKoi mporpammsl O.
C. I'abpuensan Xumwus. /—9 kiaccsl : padoudas nporpamma k tuaun YMK O. C. I'abpuensina :
yaeoHo-MeToanueckoe mocobue / O. C. INabpuensa. — M. : [Ipoda, 2017. — 123, [1] B neid
YUUTBHIBAIOTCS OCHOBHBIE UJACH TOJOXKEHHUS TPOrpaMMbl pa3BUTHS U (HOPMUPOBAHUS
YHUBEPCATBHBIX YUCOHBIX ACUCTBUMN JIJIs OCHOBHOTO OOIIET0 00pa3oBaHus. XUMHUS, KaK OJHA U3
OCHOBOTIOJIArarolux o0JacTel eCTeCTBO3HAHUS, SIBISIETCA HEOTHEMIIEMOM YacThi0 00pa30BaHUsA
IIKOJIbHUKOB. KaXkIplil 4enoBeK >KMBET B MUPE BEIIECTB, MOATOMY OH JOJDKEH UMETh OCHOBBI
(dbyHIaMEHTAIBHBIX 3HAHUN MO0 XUMUU (XUMUYECKasi CHMBOJIUKA, XUMUYECKUE TIOHATHSI, (DAKTHI,
OCHOBHBIE 3aKOHBI M TEOpPHUH), MO3BOJISIONINE BHIPAOOTATh MPEJACTABICHUS O COCTaBE BEILECTB,
UX CTPOCHUH, IPEBPALICHUSX, IPAKTUYECKOM HCIOJIb30BAaHUH, a TAKXkKe 00 OMACHOCTH, KOTOPYIO
OHU MOTYT MPEACTaBIATh. M3yuas XUMHIO, ydalluecs: y3Hal0T O MaTepUaJIbHOM €IMHCTBE BCEX
BELIECTB OKPYXAIOUIEro MUpa, 00yCIOBIEHHOCTH CBOMCTB BEUIECTB UX COCTABOM U CTPOCHHEM,
MO03HABAEMOCTU UM NPEICKAa3yeMOCTH XUMUYECKUX sIBJICHUM. V3yueHne cBOWCTB BEIIECTB M UX
MPEBpAIICHH CIMOCOOCTBYET PAa3BUTHIO JIOTUYECKOTO MBIIIJICHHS, a MpaKTU4YecKas pabora c
BellleCTBaMU (JIa0OpaTOpPHBIEC OMBITHI) — TPYIOIIO0MI0, aKKypaTHOCTH U coOpaHHocTu. Ha
npUMepe XUMUU yJalluecs MOMydyaroT MPeCTaBICHNUS O METO/IaX MO3HAHUs, XapaKTEPHBIX IS
€CTECTBEHHBIX HAyK (IKCIIEPUMEHTAIEHOM U TEOPETUIECKOM).

OO0was xapakTepuCcTHKA Y4eOHOro nmpeamera
Henn:

® OCBOCHUE BOXHEHIIMX 3HAHWK 00 OCHOBHBIX MOHSTHUSAX U 3aKOHAX XUMHH, XMMHYECKOU
CUMBOJIMKE;

® OBJAJCHHE YMEHUSMU HAOIIOJaTh XUMUYECKHE SBJICHUS, MPOBOJUTH XUMHYECKHM
AKCIIEPUMEHT, MPOBOAMTH pPacuyeTbl Ha OCHOBE XHMHYECKUX (HOpPMYJ BEIIECTB U
YPaBHEHHI pPEaKIui;

® pa3BUTHE MO3HABATEIbHBIX MHTEPECOB M MHTEIUIEKTYaJbHBIX CIOCOOHOCTEHN B IMpoIecce
MPOBEICHUSI XUMHUYECKOTO SKCIEPUMEHTA, CAMOCTOSITEIIBHOIO MPHOOPETeHHs] 3HAHUMI B
COOTBETCTBUM C BO3HHMKAIOIIMMHU >KMU3HEHHBIMU 3KCHEPUMEHTAMH, CAMOCTOSTEIBHOTO
npUOOpEeTEHHs 3HAaHUI B COOTBETCTBUU C BO3HUKAIOIIUMU KU3HEHHBIMH MOTPEOHOCTAMU;

® BOCHHTAHHWE OTHOIIECHUS K XHMHUU Kak OJHOMY M3 (yHIaMEHTAJIbHbIX KOMIIOHEHTOB
€CTECTBO3HAHHUS U AJIEMEHTY 00IIeUeIOBEUECKON KyIbTYypHI;

® [IPUMEHEHHUE MOJyUYEHHBIX 3HAHUN U YMEHUM JU1sl 6€30M1acCHOTO UCIOIb30BaHUs BEIIECTB U
MaTEpUajoB B OBITY, CEJILCKOM XO3SIHCTBE M Ha MPOU3BOJACTBE, PEUICHUS MPAKTHUYECKUX
3a/1a4 B MOBCEIHEBHOW >XU3HU, MPEIYNPEKICHUS SIBJICHUN, HAHOCALIUX BpEJ 310POBBIO
YEJIOBEKA U OKPYKAIOIIEH Cpele.

3agaun:

e (opMHUpPOBaHHE OCHOB XMMHYECKHX 3HAHUMH;

® pa3BUTHE YMEHHM HAOMIOJaTh U OOBACHATH XUMHUYECKHE SIBJICHHS, MPOUCXOASIINE B
nabopaTropuu, Ha MPOU3BOJICTBE U B TIOBCETHEBHOM KU3HU;

e (opMUpOBaHHE YMEHHMH 0€30MacHOro OOpallleHUsl C BEIIEeCTBAMH, MCIOJb3yEMbIMHU MPHU
BBIITOJIHEHUH HECIIOKHBIX XUMHUYECKHUX OMNBITOB B IOBCETHEBHOM KU3HH;

® BBHIPA0OTKY y y4allMxcs MOHUMaHMs OOIIECTBEHHON MOTPeOHOCTH B PAa3BUTHUH XUMUH, a
Takke (OPMUPOBAHME y HUX OTHOILIEHHUS K XUMHUHM KaK BO3MOXXHOW oOjactu Oymyuiei
MIPAKTUYECKOMN AESTEIbHOCTH;



® Dpa3BUTHE JIMYHOCTU OOYy4YaIOIIUXCS, WX HMHTEJUIEKTyalbHOE U  HPAaBCTBEHHOE
COBEpIICHCTBOBAaHKE, (POPMHUPOBAHUE Yy HHUX TyMAHUCTUYECKUX OTHOUICHHH U
HKOJIOTMYECKHU 1[EIeCO00Pa3HOT0 MOBEACHUS B OBITY U TPYJOBOU ACSITEIbHOCTH.
CopnepxaHue NpOrpaMMbl COCTAaBJISIET OCHOBY ISl PACKPBITHS Ba)KHBIX MHPOBO33PEHUYECKUX
uzeit. [IporpamMma BkimrouaeT B ceOst OCHOBBI 001N M HEOPTAaHUYECKOM XUMHUH, a TAKKE KPaTKUe
CBEZCHMS 00 OpraHNYECKHX BEIIECTBAX.
B nporpamme Ha3BaHbl OCHOBHBIE pa3eibl Kypca, sl KaKJI0r0 U3 HUX MEPEUHCIEHbl BOIPOCHI,
MO/JIEXKAIINE W3YUYEHHUI0, BUbI PACUETHBIX 3a/1a4, XUMUYECKHIA AKCIIEPUMEHT (JIEMOHCTpALH,
71a00paTOPHBIE OMBITHI, TPAKTUYECKHUE 3aHITHS).
[TpunIMIIEI 0TOOpPA OCHOBHOTO U JIOTIOJHUTEIHHOTO COJEP>KAaHUS CBSI3aHBI C MPEEMCTBEHHOCTHIO
neneil  oOpa3oBaHMsT Ha  Pa3NMYHBIX CTYNEHSIX W YPOBHAX  OOyuY€HHUs, JIOTHKOM
BHYTPHUIPEIMETHBIX CBSI3€M, a TAKKE BO3PACTHBIMU OCOOCHHOCTSAMHM YUaIlIHXCS.

MecTo nmpeamera B y‘lEﬁHOM IJIaHEe

Jlannas pa0ouasi mporpaMma 1o XMMHH paccyuTaHa Ha U3y4eHHUe MpeaMeTa B 9 kiiacce B
o0beMe 68 yacoB (2 yaca B HEJIEI0) U COCTABJICHA Ha OCHOBE:
1. T[lpumepHoii porpaMMsbI 1O y4eOHBIM MpeaMeTaM. XuMus. 8-9 Ki1acchl: MPOEKT.-2-¢ u3l.,
nopab.-M.: «IIpocsemenney», 2017 r.
2. Astopckoit mporpammbl O.C.I'abpuensna, A.B.Kymniosotii . [Iporpamma ocHOBHOTO
oO1ero oobpaszoBanus o xumuu. 8-9 knaccel. M: Jlpoda, 2017 r.
[Tporpammoii npenycMoTpeHbl  ((hOPMBI KOHTPOJISA):
KOHTPOJIbHBIE paloTHI - 4
pPaKTUYECKUX padoT- 4

Pe3yabTaThl 0CBOCHUSA KYypca
JIMYHOCTHBIE:

® B IIECHHOCTHO-OPUEHTAIMOHHOU c(hepe — YyBCTBO FOPJIOCTH 33 POCCUMCKYIO XUMHUYECKYIO
HayKy, TyMaHU3M, OTHOILLEHUE K TPYy, LIEJIE€yCTPEMIICHHOCTD;

e (opMHUpOBaHME LIEHHOCTHU 3J0POBOT0 U O€30MacHOro 00pasa KU3HH; YCBOCHHE MTPaBUII
MHIMBHUIYaJIbHOTO M KOJUIEKTUBHOTO O€30MacCHOI0 OBEICHUS B UpE3BbIYAHbIX
CUTYALMSIX, YTPOKAIOIMIMX KU3HU U 30POBbIO JIOACH;

® B TPYJI0BOH chepe — rOTOBHOCTH K OCO3HAHHOMY BBIOOPY JaibHEN e 00pa3oBaTeIbHOM
TPaeKTOPHH;

® B I103HABATEJIbHON (KOTHUTUBHOM, MHTEJUIEKTYaJIbHON) cepe — yMEHHE YIPaBIIsATh
CBOEU NTO3HABATEIBHOU JEATEIBHOCTBIO.

e (opMHUPOBAHHE OCHOB HKOJIOTMUYECKOM KYJIbTYPhl, COOTBETCTBYIOIIEH COBPEMEHHOMY
YPOBHIO 3KOJIOTHYECKOTO MBILIICHHS], PAa3BUTUE OTbITA HKOJIOTHYECKH OPUEHTUPOBAHHOM
pedaeKCUBHO-OLIEHOUYHON U MPAKTUYECKOMN IE€ITEIbHOCTH B )KU3HEHHBIX CUTYaIUsX;

MeranpeamerHsbie:
® YMEHHE CaMOCTOSITEJILHO OMPENIEIATh IEJIM CBOET0 00yUeHHUsI, CTAaBUTh U (POPMYTUPOBATH
7Tt ceOst HOBBIE 3a71auM B YUEO€ M MO3HABATEIBHON JEATEIbHOCTH, PA3BUBATh MOTHBBI U
MHTEPECHI CBOEH MO3HABATEIBHOM AEATEIbHOCTH,



YMEHHE CaMOCTOSITENBHO TUIAHUPOBATH ITyTH JOCTHKEHUS LIEJIEH, B TOM YUCIIE
aJbTEpHATUBHBIC, OCO3HAHHO BHIOUpATh Hanbosee 3pPeKTUBHBIE CITIOCOOBI PEIICHUS
y4eOHBIX U MTO3HABATENbHBIX 33/1a4;

YMEHHUE COOTHOCUTBH CBOM JIEUCTBUSA C INIAHUPYEMBIMH PE3YJIbTATAMU, OCYLIECTBIISITh

KOHTPOJIb CBOEH JAEATEIBbHOCTU B MPOLIECCE TIOCTUKEHHUS PE3YJIbTaTa, ONPEIEIATh
CHIOCOOBI ICUCTBUN B paMKaXxX MPEIIOKEHHBIX YCIOBUN U TPeOOBaHMI, KOPPEKTUPOBATH
CBOM JICMCTBUSI B COOTBETCTBUM C U3MEHSIOIICUCS CUTyallue;

YMEHHE OIIEHUBATh MPABUILHOCTD BHIMOJIHEHHSI Y4€OHOM 3a/1a4, COOCTBEHHBIE
BO3MOKHOCTH €€ PELICHUS;

BJIAJICHUE OCHOBAMM CaMOKOHTPOJISl, CAMOOLIEHKH, IPUHSITHUS PELIEHUN U OCYIIECTBICHUS
OCO3HaHHOTO BHIOOpPA B YUeOHOM U NTO3HABATEIBHOM IESITEIbHOCTH;
yYMEHUE OTNPEEATh MOHITHS, CO3/1aBaTh 00O0IIEHUS, yCTaHABIUBATH AaHAJIOTHH,
KJIACCU(PHUIIMPOBATH, CAMOCTOSITEIBHO BEIOMPATh OCHOBAHUS U KPUTEPHH TSI
KJIacCU(PUKALMHU, YyCTAHABIMBATh IPUUNHHO-CJIE/ICTBEHHBIE CBA3HU, CTPOUTH JIOTHYECKOE
paccykJIeHHue, yMO3aKiIoueHue (MHAYKTUBHOE, IETyKTUBHOE U 110 aHAJIOTUN) U JIeJIaTh
BBIBO/IbI;

YMEHHUE CO37aBaTh, IPUMEHATH U IPEOOPA30BbIBATh 3HAKU U CUMBOJIbI, MOJEIH U CXEMBI
JUTSI pelieHus1 yueOHBIX U TT03HABATENbHBIX 3a/1a4;

YMEHHE OpraHU30BBIBATH YU€OHOE COTPYTHUYECTBO U COBMECTHYIO JIEATEIBHOCTB C
YUHTEJIEM U CBEPCTHUKAMU; pad0OTaTh MHAMBUAYAJIBHO U B IPYIINE: HAXOAUTH O0IIee
pelieHre 1 paspemaTh KOHQIUKTB HA OCHOBE COTJIaCOBAHUS MO3ULIUN U yuéTa
MHTEPECOB; (OPMYIHPOBATH, APTYMEHTUPOBATh U OTCTaUBATh CBOE MHEHHUE;

YMEHHE OCO3HAHHO UCITOJIb30BATh PEUYEBBIE CPEICTBA B COOTBETCTBUU C 331a4eii
KOMMYHUKAIIMH JIJIS1 BEIPAKEHUS CBOUX YYBCTB, MBICJICH M MOTPEOHOCTEH; MIIITAHUPOBAHUS
Y PETYJSILANA CBOEU JIESITEIbHOCTH; BJIAICHUE YCTHOW U TMCbMEHHOU PEYbIO,
MOHOJIOTHYECKON KOHTEKCTHOU PEYBIO;

(opMupOBaHUE U pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH UCTOIb30BaHUS
MH(})OPMATMOHHO-KOMMYHHUKAIIUOHHBIX TEXHOJIOTHUH;

(dbopMHpOBaHUE U Pa3BUTHE SKOJOTUYECKOTO MBIIIUICHUS, YMEHUE TPUMEHSTh €r0 B
MMO3HABATEJIbHOM, KOMMYHUKATUBHOU, COIIMAIBHON MTPAKTUKE U MPOPECCUOHATBHON
OpHEHTALUN.

I[IpeamerHsbIe:

ONMCAaTh JEMOHCTPALMOHHBIEC U CAMOCTOATENIBHO NMPOBEICHHBIC XUMUUECKUE
DKCIIEPUMEHTHI;

ONMCHIBATH U PA3JINYaTh U3YYEHHBIE KJIACCHI HEOPTAaHUYECKUX COEAUHEHNN, TPOCTHIE U
CJIOKHBIE BEILIECTBA, XUMUYECKUE PEAKLINH;

KJ1acCU(UIIMPOBATH U3YYEHHBIE OOBEKTHI U SABJICHHUS;

7IeJ1aTh BBIBOJIBI U YMO3AKIIOUEHHUS U3 HAOIOICHUH, N3yUYEHHBIX XUMUYECKUX
3aKOHOMEPHOCTEH, ITPOTHO3UPOBATH CBOMCTBA HEU3YUYEHHBIX BEILECTB I10 AHAJIOTUU CO
CBOWCTBAaMH U3yYCHHBIX;

CTPYKTYPHUPOBATHh U3yYEHHBIN MaTepHall U XUMHUUECKYI0 HH(POPMALIHIO, TTOJYYEHHYIO U3
IPYIMX UCTOYHHUKOB;



® MOJEIHMPOBATH CTPOCHHUE ATOMOB 3JIEMEHTOB -3 Mepro10B, CTPOEHUE IPOCTHIX MOJEKYJI;
aHAJIM3UPOBATh U OLICHUBATh IOCJIEICTBUS ISl OKPYKAIOIIEH CpeJibl OBITOBOM U
IPOU3BOJCTBEHHOM J€ATEIbHOCTH YEJIOBEKA, CBI3aHHOM MepepadOTKOMN BEIECTB;
IPOBOUTH XMMHUYECKUN SKCIIEPUMEHT;0Ka3bIBaTh NIEPBYIO IOMOILb IPU OTPABJICHMUSIX,
0’KOTax M JPYTruX TPaBMax, CBSI3aHHBIX C BEILIECTBAMU U JIAOOPATOPHBIM 000PYI0BAHUEM.
JaaBaTh ONPEEICHNUS U3YUEHHBIX MOHATHI: «XUMHUUYECKUHN 3JIEMEHT», aTOM», KHOH,
«MOJIEKYJIa», KIIPOCTHIE U CIIOKHBIE BELIECTBAY, «BELECTBOY», «XUMHUUECKas popMyJiay,
«OTHOCHUTENbHASI aTOMHAsI Macca», «OTHOCUTENIbHASL MOJIEKYJIIpHAsl Maccay,
«BAJICHTHOCTBY», «CTEIEHb OKUCICHUS», KKPUCTAIUIMYECKAs PEIIETKA», «OKCUABD»,
«KHUCIIOTBI», «KOCHOBAHUSY, «COJH», «aM()POTEPHOCTH», KUHIUKATOP», KIIEPUOTUIECKUIN
3aKOHY», «IEPUOANYECKAs TAOIHUILIA», «KU30TOIbBD), «XXUMHYECKas CBA3bY,
«3NIEKTPOOTPULATENBHOCTDY, «XUMHUYECKASI PEAKIIUS», «XUMHUYECKOE YPaBHEHUEY,
«TE€HETUYECKAsl CBSA3b), KOKUCIICHHE), «BOCCTAHOBIIEHUEY, «IJIEKTPOIUTHUECKAS
JUCCOLIMALIMS, «CKOPOCTh XUMUYECKON pPEaKIUN».

Ha3bIBaTb: XHWMHYCCKHUC JJICMCHTLI; COCOAMHCHHA HM3YUYCHHBIX KJIACCOB HCOPIaHHYCCKHUX
BCIICCTB, OPraHUYCCKUC BCUICCTBA I10 UX Q)OPMYHGI MCTaH, 3TaH, OTHJICH, alICTHJICH, MCTAaHOJI,

IlepeyeHb npakTu4ecKnux pador

[Ipaktrueckass pabora 1. PemieHue SKCHEpUMEHTAIBHBIX 3a/ady Ha Pacrno3HaBaHHUE U
IIOJIy4YCHUE COCIUHEHUN METaJUIOB.

[Ipaktrueckass pabora 2.PemeHue skcnepuMeHTaNbHbIX 3agady no teme «lloarpymnmna
raJIOTCHOBY.

[TpakTiueckass paborta 3.PemieHue sKcnepuMeEHTalIbHBIX 3amad mo Teme «lloarpymma
KHCIIOPOJA».

[Ipaktuueckas padora 4.ITosnydyenne, coOMpanue U paclio3HaBaHHUE ra30B
IlepeyeHb KOHTPOJIBLHBIX PadoT

Koutponbhas pabora 1. mo Teme «BBemenue. OOmas xapakTepUCTHKAa XUMHUYECKUX
JJIEMEHTOB M XUMHYeCKux peakumil. Ilepuomnueckuit 3akoH u  llepuoguueckas cucrema
XUMHUYECKHX dJIeMeHTOB [[. 1. MenpaeneeBay

KontponbsHas pabota 2. o teme «MeTamib».

KontpoasHas padoTa 3.1mo Teme «HemeTamipny.

KontponsHas padota Ne 4 «O6001eHne 3Hannit 3a Kypc xumuu 8-9 kiacc o tuiry OI'D»
IIpoexkTHBIC PAadOTHI

1.«Bona B opranusme 4enoBeKay.

2.«KucnoTel B IpuUpoJie U AOMaY.



3. «Conu B HE)KUBOW MIPUPOIE.
4.«Mertasibl B HallIEM OpraHU3Me».

5. «B mupe BKyCOB U 3aI1ax0OB».

Conep:xanue 68 u.

Tema 1.

BBenenune. OOmasi XapakTepUCTHKA XHUMHYECKHX JJIEMEHTOB H XHUMHYECKHX
peakuuii. [lepuoanuecknin 3akon u Ilepuoagnyeckasi cucrema XUMHYECKHUX dJIeMeHTOB /I,
N. Menaesneena (11 4.)

XapakTepucTuKa dJeMeHTa M0 ero mnojoxeHutro B Ilepuommueckoir cucreme JI. U.
MenneneeBa. CBolicTBa OKCHAOB, KHUCJIOT, OCHOBaHMM U COJIEM B CBE€TE TEOPHUH
JIEKTPOJIMTUYECKON JIUCCOLMALMA M OKHMCIICHUA-BOCCTaHOBICHUA lloHATHE O nEepexOoIHBIX
aneMeHTax. AMQOTEpHOCTh. ['eHeTnyeckuil psal mepexoqHoro eMenTa. [lepuoanueckuii 3aKkoH
n llepuonnueckas cucrema xumuuyeckux osiemeHToB [[. M. MenaeneeBa. Xumuueckas
OpraHM3als KUBOW U HEKUBOM NMPUPOABL. XUMHUECKUN COCTAB SIAPA, MAHTUH U 3€MHOU KODBI.
XHMHUYECKHE OJJIEMEHTBl B KJIETKAX JKUBBIX OpPraHu3MoB. Makpo- W MHUKPOIJIEMEHTBHI.
OO6o0mIeHne CBeACHU 0 XMMHUYECKHX peaknusax. Kmaccudukamuss XUMUYECKUX PEeaKIuil 1o
Pa3JIMYHBIM OCHOBAHMSM:

— [0 COCTaBy U YMCIY pearupyomux 1 00pa3yromxcs BEUIeCTB;
— 10 TEMI0BOMY 3P (DEKTY;
— 110 HaIpaBJIEHUIO;

— 10 W3MCHEHHUIO CTETNEHEW OKUCIICHHUS DJJIEMEHTOB, OOpa3ymoIIUX pearupyroime
BEIIIECTBA;

— 10 ¢ase;
— I10 UCIIOJIB30BAHUIO KaTaln3aTopa.

[IoHsiTHE O CKOpPOCTM XHMMHUYECKOM peakunu. DakTophl, BIUAKOIINE HAa CKOPOCThb
XUMU4ecKkux peakiuii. Katanuzarops! u katanu3. MTHrHOUTOpHI. AHTHOKCHIAHTHI.

Obobwenue u cucmemamusayusi 3Hanuti no meme Beedenue Obwas xapaxkmepucmuka
XUMUYECKUX INeMeHmo8 u Xumuueckux peaxyuu. Ilepuoouuecxuti 3axon u Ilepuoouueckas
cucmema xumuyeckux snemenmos. /. U. Menoeneesa.



Koumponvnaa padoma 1. no meme «Bsedenue. Obwjaa xapaxmepucmuxka XUMU4eckux

anemMenmos u xumuyeckux peaxyuti. Ilepuoouueckuti 3axon u Ilepuoouueckas cucmema
xumuveckux snemenmos /. M. Menoeneesa.

Hemoncmpayuu. Pazmmansie hopmbl Tadbmmi [lepuonnueckoi cucteMbl. Mojenu aToMOB
anemeHToB [—III meprnomoB. 3aBUCMMOCTh CKOPOCTM XHMHYECKOW pPEaKUUH OT MPUPOJBI
pearupyromux BEIECTB. 3aBUCHUMOCTbh CKOPOCTHM XHWMHUYECKOW pEaKIUU OT KOHLEHTpalUH
pearupyromumx BEUIECTB. 3aBUCUMOCTh CKOPOCTHM XHMHMYECKOW peakuMu OT IUIOLAAu
CONIPUKOCHOBEHHUSI PEarupyrolMX BEIIECTB («KUIALIUN CJI0W»). 3aBHCUMOCTb CKOPOCTH
XUMHAYECKON PEaKMU OT TEMIIEPATYPhI PEAarupyIOIIUX BEIIECTB. | OMOIE€HHBIN U FeTEPOTEHHBIN
KaTanan3el. DepMeHTATUBHBIN KaTanu3. IHrubupoBanue.

Jlabopamopnvie onvimel. IloydeHne rupokcua UMHKA U UCCIIEI0OBAaHUE €ro CBOWCTB.
MopaenupoBaHue MOCTPOEHUS IEPUOANYECKON TaOIUIIbl. 3aMEIIECHUE KEJIe30M MEHM B PaCTBOPE
cynbdara menu (II). 3aBHCUMOCTh CKOPOCTH XUMHUYECKON PEAKIUU OT MPUPOIBI PEArupyronmx
BEIIECTB HA MPUMEPE B3AUMOACUCTBHS PA3JIMYHBIX KHCIOT C Pa3JIMYHBIMA METAJUIAMH.
3aBUCUMOCTh CKOPOCTH XMMHYECKOM PEaKkUMH OT KOHLEHTPALMHM PEArupyrollux BELIECTB Ha
IIpUMEPE B3aUMOJECHCTBUS LIMHKA C COJISHOM KUCIOTON PAa3IMYHOM KOHIEHTpAauU. 3aBUCUMOCTb
CKOPOCTHM XMMHYECKOW pPEaKUUu OT IUIOIIAAU CONPUKOCHOBEHUS PEarupyroliux BELIECTB.
MopnenupoBaHue «KHUISILIETO CJIOS». 3aBHUCHUMOCTh CKOPOCTH XUMHYECKOM pEakUuu OT
TEMIIEpaTypbl pEarupyrouMx BELIECTB Ha npumepe B3aumojerctBus okcupa meau (II) c
PacTBOPOM CEPHOU KHCIIOTHI MIPU PA3IUYHBIX TeMIlepaTypax. PaszioxkeHnne nepokcuaa BOIOpoaa
C MOMOIUIBIO AMOKCHIA Maprasia u karanasbl. OOHapyKeHHE KaTaja3bl B HEKOTOPBIX MUIIEBBIX
npoaykrax. MHrubupoBaHue B3aUMOJCHCTBHUS COJISIHOM KHUCIOTBI C LIMHKOM YPOTPOIIMHOM.
Kontponbhast padora o teme «BBenenue. O0miast XapakTepUCTUKa XUMHUUECKUX AJIEMEHTOB U
XuMHYecKux peakuui. llepmommueckuii 3axkoH u llepuognueckass cucrteMa XHUMUYECKUX
anemeHToB [l. 1. MeHnaeneeBay.

Tema 2.Metasinbi (144.)

Bex mennblif, OpOH30BbIH, KeNe3HbIH. MeTaliel B ucTopur uenoBedectBa. [lonokeHnue
MmeTauioB B llepuognueckoit cucrteme [l. M. MenneneeBa. MeTtajuimyeckasi KpUCTALIMYECKAS
pelieTka W MeTaJuInyeckass XuMHudeckas cBs3b. OOmme (u3nyeckue CBOMCTBA METAJIIOB.
XUMHUYECKHE CBOMCTBA METAJUIOB KaK BOCCTAHOBUTEJICHM, a TAKkKE€ B CBETE MX IOJIOKECHUS B
AIEKTPOXUMHUYECKOM Py HampsbKeHH MetaiioB. Kopposust MeTamnoB U criocoObl 0OpHOBI C
Hed. CraBbl, WX cBoiicTBa M 3HadeHue. OOIIass XapakTEPUCTHKA IIETOYHBIX METAJIIOB.
Mertamisl B ipupoae. Oomue cnocods! ux noiayyeHus. Ctpoenue atoMoB. Lllenounsie MeTaisl
- POCTBIE BELIECTBA. BaxkHENIINE COEIUHEHHS IIETOUYHBIX METAJUIOB - OKCUJbI, THIPOKCUIBI U
conu (XJIOpubl, KapOOHATHI, Cylb(aThl, HUTPATHI), X CBOWCTBA W MPUMEHEHUE B HAPOTHOM
xo3stiictBe. Kanuitabie ynoopenus. OOmias xapakTeprucTUKa JIEMEHTOB riaaBHOW moarpynmsl 11
rpynnsl. Ctpoenne atoMoB. [1lenoyHo3eMenbHble MeTauIbl — OPOCThIE BellecTBa. BaxHeilmme
COCIMHEHUS IIEIOYHO3EMEIbHBIX METANIOB — OKCHU[bI, THAPOKCUIBI W COJU (XJIOPHUIBI,
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KapOOHAThl, HUTpPATHI, CcynbdaTbl, (ocdaTbl), UX CBOHCTBA U NPUMEHEHHE B HAPOJHOM
xo3siiictBe. Amomuauii. CTpoeHHe aToma, (PU3NYECKHE W XUMHUYECKHE CBOWCTBA IMPOCTOTO
BeniectBa. CoeAMHEHUS] QIIOMUHUS — OKCHUJ M THAPOKCHUI, MX aM(OTepHBIA XapakTep.
Baxwnelimue conu amtomunusd. [Ipumenenue antoMuHus u ero coeauHenui. JXKenezo. CtpoeHune
aToma, (pU3MYecKue U XMMHUYECKUE CBOMCTBA MPOCTOro BemlecTBa. ['eHetnyeckue psaasl Fe2+ u
Fe3+. Baxneiimme conu ee3a. 3HAUYCHUE JKejle3a U €ro COCAMHECHWH Jid TPUPOABI U
HapOJHOTO XO3SUCTBA. YPOK-YNPAXKHEHUE C HUCIOJIb30BAHUEM CAMOCTOSITEIBHON pabOThI MO
BBITIOJTHEHUIO IIPOBEPOYHBIX TECTOB, 3aJaHUN U YIIPAKHECHUM.

Obobwenue 3unanuti no meme «Memannwvry. Koumponvuas paboma Ne 2 no meme:
«Memannory.

HHemoncmpayuu. OOpa3upl MIEIOYHBIX M IIETOYHO3EMENbHBIX MeTaioB. OOpasiibl
CIIaBOB. B3aummopneicTBue HATpWsl, JINTHS U KajdbLWs C BOAOW. B3ammonencTBrhe HATpus H
MarHusi ¢ KUCJIOpPOAOM. B3auMonencTsue MeTaiioB ¢ HemeTrauiamu. [lonydenne rugpokcuaoB
xenesa (II) u (I1I). KauectBeHHsie peakiiuu Ha nonbl Fe2+ u Fe3+.

Jlabopamophvie onvimsi. B3auMoJelcTBUE PAcTBOPOB KHUCJIOT U COJIEM C MeTajlaMHu.
O3HakoMiieHHE ¢ pyaaMu »xeneza. OKpalluBaHWE IUIAMEHH COJISIMH IIEJOYHBIX METAJUIOB.
B3aumopeiictBue kanbiuga ¢ Bogou. [losyyeHne TUAPOKCHAA KAJIbIMS U HUCCIEIOBAaHUE €T0
cBoiicTB. [lomydenune ruipokcuia aJOMUHUSA U UCCIEAOBAaHUE €ro CBOWMCTB. B3ammopeiicTBue
xKeneza ¢ consiHoi kucioroi. [lomyuenue ruapokcunoB xenesza (II) u (II1) u uccnenoBanue nux
CBOWCTB.

Tema 3. [IpakTukym 1 «CBolicTBAa METAJIOB U UX coequHEHM D> (14.)

HpaKI’I’IMUQCKCI}Z pa60ma. Pemenue OKCIICPUMCHTAJIBHBIX 3aJa4 Ha pPaCIIO3HAaBAHHUC H
IIOJIYUCHUC COGI[I/IHGHI/Iﬁ MCTAJIIIOB.

Tema 4. Hemerasabl (244.)

OO6masi xapakTepuCTUKa HEMeTauioB: mnojiokeHue B Ilepuonuueckoil cucreme,
OCOOCHHOCTH CTPOCHHUSI aTOMOB, AJIEKTPOOTPULIATENHHOCTE (D0) Kak Mepa «HEMETATUTUIHOCTH,
pan O0. Kpucramimyeckoe CTPOCHHE HEMETAZIOB — MPOCTHIX BEMIECTB. AJUIOTPOIUS.
du3nyecKre CBOMCTBA HeMeTalIoB. OTHOCUTEIBLHOCTh IMOHATHM «METALDY — «HEMETal.
Bonopoa. Bona. [Tonoxkenue Bogopoaa B [lepuoguueckon cucteMe XUMAYECKUX 3JIEMEHTOB /I,
N. MenneneeBa. CtpoeHue aromMa M MoJieKyibl. Du3myeckne M XHUMHYECKHE CBOWCTBA
BOJIOpOAa, €ro mnoaydyeHue u npuMeHeHue. Boga. Crpoenwe Monekynsl. Bomgoponnas
XUMUUeckasi CBsizb. @U3MUECKHE CBOMCTBA BOJBI. AHOMAJIUM CBOMCTB BOJBL. [ MapodHIbHBIE U
ruapodoOHbIe BemecTBa. XHUMHUYECKHE CBOMCTBAa BOJbl. KpyroBopoT BOABI B MPHUPOJE.
Bomoouunctka. Aspamust Boabl. beitoBbie GuiabTpel. MuHepanbHble BOABI. JucTUIMpOBaHHAS
BOJa, €¢ ToyiydeHue u mpumeHeHue. OOmas xapakTepucTuka rajoreHoB. CTpoeHHE aTOMOB.
[IpocTeie BelecTBa U OCHOBHBIE COEAMHEHMS TallOT€HOB, MX CBOWMCTBA. KpaTkue cBeneHUs O
xjope, Opome, ¢rTope u wuozae. I[IpumMeHeHWE TaJOTEHOB M WX COCAUHEHWNW B HAPOIHOM
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xo3siictBe. Cepa. CTpoeHHne aToMa, aJlJIOTPOIKs, CBOWCTBA U MPUMEHEHHE POMOUYECKON CEphI.
Oxkcupsl cepsl (IV) u (VI), ux nonyuenue, cBoiicTBa u mpuMeHenne. CepHasi KUCIIOTa U €€ COJIH,
UX MpPUMEHEHHE B HApoJHOM Xo3siicTBe. [Ipon3BoACTBO cepHOl KuCHOTHL. A30T. CTpoeHue
aToMa U MOJIEKYJIbI, CBOMCTBA MPOCTOrO BElIECTBA. AMMUAK, CTPOCHHE, CBOMCTBA, MOTyYEHUE U
npumeHeHue. Conu aMMoHMs, uX cBoMcTBa U npuMenenue. Okcunpl azota (I1I) u (IV). AzotHas
KHUCIIOTa, €€ CBOMCTBAa W MpuMeHeHue. HutpaTel ¥ HUTPUTHI, IpoOiieMa UX COJACPKaHUS B
CEJIbCKOXO3SIUCTBEHHOW TMPOAyKIUU. A30THBIe yaoOpenus. @Docgop. CrpoeHue aroma,
AJUTOTPOIHs, CBOMCTBA Oemoro u kpacHoro (ochopa, nx npuMeHenne. OCHOBHBIC COSAUHEHUS:
okcup docdopa (V) u oprodochopnas kuciora, pocdarsl. DochopHbie ynodOpeHus. Yerepoo.
Ctpoenue aToma, asIOTpoOIus, cBocTBa Moaudukauii, npumenenue. Oxcuast yriuepoaa (I1) u
(IV), ux cBoiictBa u nmpumeHeHnue. KapOoHaThl: KanblUT, cOja, MOTAIlll, UX 3HAYECHUE B MIPUPOJIE
1 ku3HH yenoBeka. Kpemnuili. CTpoeHue aroma, KpUCTALINYECKUNA KPEMHHM, €r0 CBOWCTBA U
npumeHenue. Okcun kpemuus (IV), ero mpupoansie pazHOBUIHOCTH. CHIHMKATHL. 3HAYCHHUE
COCAMHEHNA KpEMHUS B JKMBOM M HEXHMBOM mnpupone. llonstme o cunukatHou
npoMblIUIeHHOCTU. Obobwenue no meme «Hememannoly. Ypok ynpascnenue ¢ ucnonvsosamnue
CamMoCmoamenbHou pabomol NO 8bINOJIHEHUIO NPOBEPOUHBIX MECMO8, 3A0AHUU U YNPANCHEHUII.

Konumponovnasa paooma Ne 3 no meme:. «Hememannvry

Hemoncmpayuu. O6pasiibl raJoreHOB — MPOCTHIX BellecTB. B3anMoeiicTBruE TajoreHoB
C HaTpueM, aJlOMHUHHUEM. BbITeCHEHME XJIOpOM Opoma WM HoAa U3 PacTBOPOB HUX COJIEH.
B3aumogeiictBue cepsl ¢ MeTaulaMH, BOJOPOJAOM H  KHUCIOpoAOM. B3sammopeinctue
KOHIICHTPUPOBAHHON CEpHOM KHUCIOTHI ¢ MeAbto. OOyrimBaHuE KOHIEHTPUPOBAHHOW CEPHOM
KHCJIOTOM OpraHWYecKux coeauHeHuid. Pas3baBneHuwe cepHOM KHUCIOTHL. BzaumoneiicTBue
KOHLEHTPUPOBAHHOW a30THOW KHUCIIOTHI ¢ Menblo. [lormonienre yriemM pacTBOPEHHBIX BEILLIECTB
uin ra3oB. BoccraHoBienune meau u3 ee okcuaa yriaem. OOpasibl MPUPOJHBIX COCTUMHEHHMA
xJiopa, cepbl, docdopa, yriaepona, kpemaus. OOpasipl BAXXHEHIIUX ISl HAPOJHOTO XO35HCTBA
cynb(aToB, HUTPATOB, KapOOHATOB, (pocdaToB. OOpa3ibl CTEKIA, KEPAMUKH, IIEMEHTA.

Jlabopamopnvie onvimel. [lonydyeHue, coOupaHue M PACIO3HABaHHWE BOJOPOJA.
HccnegoBanue MOBEPXHOCTHOTO HATSKEHUs Bonbl. PacTBopeHue mnepmaHraHatra Kailus WIH
MEJIHOTO Kymopoca B Boje. I'uapatamus o0e3BoxkeHHoro cynbgara meau (II). M3rorosnenue
TUIICOBOTO OTIeyaTka. (O3HaKOMJIEHHWE C KOJUIEKIIMEH OBITOBBIX (DUIBTPOB M H3yUEHHE
MHCTPYKIUU JOMAIIHEro ObITOBOro (uibTpa. O3HAKOMIIEHHME C COCTABOM MUHEPAILHON BOJbI.
KadecTBeHHass peakiusi Ha TaloreHHI-WOHBL. [lomydeHue, coOupaHwe © pacrno3HaBaHHE
Kuciopoa. ['openne cepbl Ha Bo3ayxe U kuciopoje. CBoiicTBa pa30aBICHHONW CEPHOM KUCITOTHI.
N3yuenne cBoiicTB ammuaka. Pacmo3HaBanue comnedt ammonus. CBoiicTBa pa30aBIECHHOM
a30THOM KHCJIOTHL. B3anMonencTBHe KOHUECHTPUPOBAHHOW Aa30THOW KHUCJIOTBI C MEBIO.
Pacno3naBanue - QocdaroB. T'openue yras B kuciaopone. llomyuenue, cobupanue u
pacro3HaBaHKWE YIVIEKUCIOTro ra3a. [lodydeHuwe yroJibHOW KHUCIOTBI M U3YYEHHUE €€ CBOWCTB.
[lepexon kapbonata B rujpokapOoHaT. Pasnmokenue rugpokapOonata HaTpus. [lomyuenue
KPEMHEBOW KUCIIOTHI U U3yYEHUE €€ CBOICTB.
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Tema 5. IIpakTukym 2 «CBoiicTBa COeIUHEHUI HEMETAJLIIOB (3 4.)

Ilpaxmuueckasa paboma. PemeHune sKkcrnepuMEHTalIbHBIX 3amau mo teme «[loarpymma
rajioreHOB.

Ilpaxmuueckasa paboma. PemeHne sKcrepuMEHTalIbHBIX 3amau mo teme «lloarpymma
KHCIIOPOJIa».

Ipaxmuuecxas paboma. Ilonydenue, coonpaHue U pacrno3HaBaHUE ra30B.
Tema 6. KpaTkue cBeieHusi 00 OpraHn4ecKux coeqnHeHusx (44.)

Yraesogopoael. Heopranuyeckue v OpraHM4ecKHe BELIECTBA. YIVIEBOAOpOoAbl. Meras,
9TaH, IpPONaH Kak IpPEACNIbHBIC YIVIEBOJOPOJbl. OTWIEH MW AalEeTWICH KAaK HENpeIeIbHbIC
(HeHachllLIeHHBIE) yraeBoaopoabl. ['opeHue yriaeBomoponoB. KauecTBeHHblE peakuuu Ha
HelpeaelbHble coequHenus. Peakuus neruapupoBanusa. Kucinopoaconepsxamuye opraHuuecKue
COEIMHEHHSI. DTUJIOBBIM CIUPT, €ro MOJy4YeHue, MPUMEHEHHE U (PU3MO0 JOTMYECKOe JEHCTBHUE.
Tpexaromublii criupT ruuepuH. KauecTBeHHas peakiys Ha MHOTOATOMHBIE CIIUPTHI. Y KCyCHas,
CTEapHHOBAsl U OJICMHOBAs KUCIOTHl — MPEICTABUTENIM Kiacca KapOOHOBBIX KUCHOT. JKHpHI.
Msbta.  AzoTcoaepkaliye OpraHMYecKHe COeAWHEHHs. AMUHOrpyNma. AMHHOKUCIOTHI.
AMmuHoOykcycHass kuciota. benku (mpoTewHsl), uX (YHKUMH B JKUBBIX OpraHU3Max.
KauecTBeHHbIE peakiiy Ha OEIKU.

Jlemoncmpayuu. Mojenu MOJEKYyJl METaHa, 3TaHa, NpoMaHa, S3TWIEHA WU aleTUICHA.
B3aumogeiicTBue »TwieHa ¢ OpOMHOW BOJOM M pacTBOpPOM IepMaHraHaTta kamus. OOmue
XMMHUYECKUE CBOMCTBA KHUCJIOT Ha IMPUMEPE YKCYCHOM KHUCIOThl. KadecTBeHHas peakuus Ha
MHOTOaTOMHBIE CITUPTHI.

Jlabopamophwvie onvimoi. KauecTBeHHBIC peaKIIUKi Ha OCIIKH.

Tema 7. O000meHNe 3HAHUI N0 XMMHM 32 KypC OCHOBHOII mKojabl. Ilogroroska k
Oora (11 4.)

ITepnonnueckuii 3axkoH u Ilepuomnueckas cucrema xumudeckux siaemeHtoB [J[. H.
MenpaeneeBa. @U3NUYECKUN CMBICT MTOPSAIKOBOIO HOMEpA 3JIEMEHTA, HOMEPOB MEPUOAA U TPYIIIbI.
3aKOHOMEpPHOCTH M3MEHEHHUS CBOWCTB AJIEMEHTOB U UX COEJUHEHHI B MEpuoAax W rpymnmnax B
CBETE MPEICTABICHUN O CTPOCHUM ATOMOB 3JIEMEHTOB. 3HaueHue [leproanyeckoro 3akoHa.
Buabl XUMUYECKHX CBSI3€M M THUIBI KPUCTAUIMYECKUX PEIIETOK. B3aMMOCBS3b CTpOCHUSA U
cBolicTB BeniecTB. Knaccudukanus XuMUYECKUX peakiui Mo pa3IudyHbIM Mpu3HakaM (YUCIIO0 U
COCTaB pearupyrommx U o0pa3yrolIuXxcs BEIIECTB; HAaJW4YUEe TPaHUIlbl pasfena ¢as; TErIoBOM
2 (}exT; u3MEeHEeHNEe CTETICHEeW OKUCIICHHS aTOMOB; UCIIOJIb30BaHNE KaTaIN3aTOpa; HAPaBICHHUE
nporekaHusi peakiuu. CKOPOCTh XUMHUYECKUX PEaKIuid W (akTophl, BIUSIONME Ha HEe.
OO0paTUMOCTh XUMUYECKUX PEAKITUN U CITOCOOBI CMEIICHHUSI XUMHYECKOTO paBHOBecHs. [IpocThie
Y CJOXHBIE BemecTBa. MeTamipl U HEMeETaulbl. | €eHeTHudecKne psAnbl MeTajlla, HEMETaula U

MNEPEXOJHOro Mcerajuia. OKCI/I,Z[BI n THIPOKCHUIBI (OCHOBaHI/I}I, KHCJIOTHI, aM(bOTepHBIG
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THIPOKCHbI), conud. WX cocraB, kimaccupukauus U OOIIME XUMHUYECKHE CBOMCTBA B CBETE
TEOPHH SJEKTPOJIUTUYECKON AUCCOLHUALMH. 3aIIUTa IPOEKTOB.

Koumponvnas pavooma Ne 4 umozoean
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YueOHO-TeMaTHUYECKHIi IJIaH:

Tema Komungectso
Ne
4acoB
1 Beenenune. OOmias xapakTepucTUKa XUMUUECKHX 3JIEMEHTOB U XMMHUECKUX peakuuid. [lepuoanuecknii 3aKoH u 11
IIepnoanueckas cucteMa XxuMudeckux 31eMeHToB /[ 1. Menneneesa
2 | Tema 1.Meramibl 14
3 |Tewma 2. Ilpaktukym 1 «CBOHCTBAa METAIJIOB M UX COCTMHECHUIN 1
4 | Tema 3. Hemerasl 24
5 Tema 4. [Ipaktukym 2 «CBOMCTBa COETUHEHNN HEMETAIIIOBY 3
6 |Tema 5. Kparkue cBefeHus 00 OpraHMUECKUX COECMHEHUSX 4
7 | Tema 6. O6001IeHNEe 3HaHUH 110 XUMHHU 32 KypC OCHOBHOM 1ikobl. [Toaroroska k OI'D 11
8 | HUroro: 68
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KanennapHo-reMaTtu4eckuii JiaH nmo Xxumum 9 kiaacc -68 4

Ne | Paspen Tema . 3. OCHOBHbBIC BU/bI Ko | I11 | ®a
ACATECJIBbHOCTH JI- aH KT
BO
ga
C
1-2. Beenen | Boanwlii uHCTpyKTax no Th Xapaxkmepuzosams XUMIYECKHE DJIEMEHTH 1—3-TO MEpHOAOB MO WX MoJokeHuo B [lepmommdeckoit | 2
ue. pu paboTe B KaOMHETE cucteMe xumuueckux osnemeHtoB JI. W. MeunneneeBa. Apeymenmuposams CBONCTBA OKCHIOB H
Obmas | xumun. [lepBuyHbIi THUAPOKCUIOB METAJVIOB U HEMETAJUIOB MOCPEICTBOM MOJEKYJISPHBIX, MOJHBIX U COKPAILEHHBIX HOHHBIX
XapakTe | WHCTPYKTaX Ha pabodeM YpaBHEHMH peakuui
pucTHKa | MecTe. XapaKTepHCTUKa
XMMHYEC | XMMHUYECKOTO 3JeMEHTa Ha
KUX OCHOBAHHU €r0 II0JIOKCHUA B
aneMeHT | llepuoanyeckoii cucreme
OB U . . MenpeneeBa
3. XUMHYEC | AMQOTEpHBIC OKCHUIBI U ObwvsicHams, 9TO Takoe aM(pOTEpHbIC COSTUHCHUS. Habirooams U onuceléams Peakiiui MEXIy BerecTBamu | 1
KHX TUIPOKCUIBI C MOMOIIBIO PYCCKOTO (POAHOrO) sI3bIKa M S3bIKAa XUMHU. Xapaxkmepuzoeams TBOWCTBEHHBIH XapakTep
peakuuit CBOWCTB aM(OTEPHBIX OKCHIOB M THIPOKCHUAOB. /Ip0600ums OTBITH IO TONYYCHUIO W MOATBEPIKICHHUIO
. XAMHYCCKUX CBOWCTB aM(OTEpPHBIX OKCHAOB W THAPOKCHAOB C COONIOACHUEM WPaBWI TEXHHUKH
[lepuon 0e30macHOCTH
4. n4eCKui | Tlepuoandeckuil 3aKOH Pasnuuams  ecTECTBEHHYIO W HCKYCCTBCHHYIO Kiaccupukanuu. Apeymemmuposams  oTHeceHue | 1
3aKOH U | [lepuoaunueckas cucrtema [epronndeckoro 3aK0Ha K €CTECTBEHHOW KilaccuuKauu. Mooenuposans XAMAIECKHE 3aKOHOMEPHOCTH C
ITepuon | JI. 1. MenzeneeBa B cBeTe BEIJICTICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTa W MPEICTaBICHHEM WX B TPOCTPAHCTBEHHO-
MYECKast | yyeHMs O CTPOEHHH aTOMa rpadudecKoi MM 3HAKOBO-CHMBOIIMYECKOH (hopMme
5. CHCTEMA | XpMuYecKas OpraHu3aus Xapakmepuzosams pOJb XHMHYECKUX 3JEMEHTOB B JKMBOH M HexHuBOH mpupoxpe. Kraccuguyuposams | 1
XUMHUYEC JKMBOM U HEXXHUBOI IIPUPOABI XUMHUYCCKHE DJICMCHTHI B KJIICTKAX HAd MAaKpPO- U MUKPOSJIEMCHTHI
6. KHX Knaccudpuxanus ObvacHuamy, 4TO TaKOE XUMMYECKas Peaklusi, PeakIUH COCIUHEHMS, PEaKIUU pa3JIOKEeHUs, peakuuu obOMena, | 1
DJICMCHT XUMHYCCKHX peaKI.II/IfI 110 pe€akinu 3aMCIICHHUA, PpPCaKIun HeﬁTpaIIPIEBaL[PIPI, OK30TECPMUYCCKHUE PCAKONH, DSHAOTCPMHUUYCCKUE PECAKIINUHU, 1
oB JI. 1. | pasmuyHBIM OCHOBaHMAM oOpaTuMBble peaklMH, HeoOpaTHMble pPEaKIUH, OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIMU, TI'OMOICHHBIC
MCHI[CJ'I peaKkinu, reTCporcHHbIC PEaKIU, KATAJIUTUYCCKHUEC PCAKIHNH, HCKATAJIUTUYCCKUE PCAKIINU, TEILUIOBOM 3(1)(1)6KT
eepa 11 XUMHUYECKOH peakuuu. Kraccuguyuposams XUMUYECKUE PEAKIMM IO Pa3IM4YHbIM OcHOBaHuAM. Cocmagnamb
q MOJICKYJSIPHBIC, TIOJIHBIE W COKpAIICHHBIC HWOHHBIC YPAaBHCHUSA peaKHHﬁ. Onpedeﬂﬂmb OKHCIIUTCIIb U
BOCCTAHOBUTCIIb, NPOLECCChl OKHUCJICHHUA W BOCCTaHOBJICHHA. Habnwooame u onuceleams peakuun MEXAYy
BCIIECTBAMHU C TIOMOMIBIO PYCCKOI'O (pOZ[HOI‘O) SI3bIKA U A3bIKa XUMUHU
7. [Tonsitue o ckopoctu Obvscuamyb, 4TO TaKOe CKOPOCTh XHMHUYECKOW peakuuu. Ycmarasnueams TPUYMHHO-CIICACTBEHHbIC CBS3U | 1
XHMHYECKOMI peaKkuun BJIMAHHA HEKOTOPBIX (baKTOpOB Ha CKOPOCTbh XUMHUYCCKUX peaKHI/Iﬁ
8. Karanuzatopsr Obvscuamyb, 4TO TaKoe KaTanuzarop. Habmodams W Onucvléams peakiMd MEXIy BEIIECTBaMH C MOMOIIBIO | 1
pYycCKoro (pOﬂHOFO) SI3bIKA U A3bIKa XUMHH. CaMOCTOSTENHHO npoeodumb OIIBITHI, NOATBEPXKAAOIIUC BJIUSIHUC
KaTajin3aToOpoOB Ha CKOPOCTh
9-10. 060061enne u IToaror | IIposodums OUEHKY COOCTBEHHBIX JOCTIKCHHH B YCBOCHHHM TeMbl. Koppexmupoéamb CBOW 3HAHUS B | 2
CUCTECMaTHU3al A K K.p. COOTBETCTBHHU C INITAHUPYEMBIM PE3YJIbTaTOM. HO/lyllamb XUMUYECKYIO I/IH(I)OpMaLII/II/I H3 pas3IMYHbIX UCTOYHUKOB.
3HaHUU TI0 TEMe IIpeocmasnsms wHGOpManuioo 1Mo TemMe «OOmas XapaKTepUCTHKA XHMHUYECKHX JJIEMEHTOB M XHUMHUYECKHX
«BBeneHue. peakuumil. [lepuoguueckuit 3axkoH u [lepuonuyeckas cucrema xumudeckux 3yeMentoB J. . MenneneeBay B Buae
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Ta6J'II/III, CXEM, OIIOPHOI'0 KOHCIICKTA, B TOM YHCJIC C IPUMCHCHHUEM CPEJCTB UKT

11. KonrpomnbHas padora Ne 1
«BBenenue»
12 [Tonoxenue 31eMeHTOB- Obvacuamy, 49TO Takoe MeTAIBL. Paziuuams (GOPMBI CYIIECTBOBAHUS METAJUIOB: JJIEMEHTHl M IIPOCTHIE
Tema 1. | metamnos B Ilepuonuueckoit BelIEeCTBaM Xapakmepu306ams XAMHUYECKHE HJIEMEHTBI-METAIIJIBI T10 UX ITOJIOKEHUIO
Metamr | cucreme JI. 1. Menneneesa u B Ilepmommueckoit cucreme JI. . MenneneeBa. [lpocno3uposéams CBOWCTBA HE3HAKOMBIX METAJIOB II0
14 0COOCHHOCTH CTPOEHUSI UX roJyioxeHuto B [lepuonnueckoil cucreme XxuMU4eckux aneMeHToB Jl. 1. Menneneesa.
b % | atomoB. ®usuueckue coiicTa. Yemanaenusames NpUYUHHO-CIIEICTBEHHBIE CBS3H MEXKAY CTPOGHHEM aToMa, BUIOM XMMHUYECKOH CBSI3M, THUIIOM
KPUCTAUTMYECKON PEIIETKH METAJUIOB — MPOCTHIX BEUIECTB M UX COCIMHEHHMH.
13. XMMHUYECKHE CBOWCTBA ObvacHamyb, 4TO TaKOe PsiJ aKTUBHOCTH METAIUIOB. [Ipumenams €ro ISl XapaKTepHUCTHKH XUMUIECKHX CBOHCTB
METaJlIoB MIPOCTHIX BeIIECTB-MeTaIoB. O600wams CUCTEMY XUMHYECKHX CBOHCTB METAJUIOB KaK «BOCCTaHOBUTEIIbHBIE
cBoiictBay. Cocmaensims MOIEKYISIpHbIE YpPaBHEHHWS peaklui, XapakTepU3YIOIINX XHUMHYECKHE CBONCTBa
METaJUIOB B CBETE Y4YeHHS OO0 OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIX IpOLECcCcaX, a peakuuu C Yy4acTUEM
UIEKTPOIIUTOB HpedCcmasiams Takke U B HOHHOM BHIe. Habaodams U onucvliéams peakuy MKy BeIeCTBAMHU
C MIOMOIIBIO PYCCKOIO
(pomHOTO) sI3bpIKa M s3bIKa XUMHH. CaMOCTOSTENBHO #pO80OuUms OIBITHI, TOATBEPKIAIONIHNE XUMHUIECKUE
CBOICTBA METAJUIOB, C COOJIIOICHAEM IPABHJI TEXHUKHU 0€30IaCHOCTH.
14. Merasuisl B IPUPOJIE. Knaccuguyuposams HopMbl IPUPOAHBIX COSTUHEHUN METaNI0B. Xapaxmepu3oeams 00IIHUE CIIOCOObI OTyUSHUS
OO01mue crocoObl UX MOTYIECHHS METaJUIOB: UPO-, TUAPO H ANIEKTPOMETAILTYPTUH. KoHuKpemu3uposams 3TU CIOcOOB IPUMEPAaMU U YpaBHEHHSIMHU
PEeaKIyii C COCTaBIeHHEM NIEKTPOHHOro OajlaHca
15 [MonsTHE O KOPPO3UU METAIIIOB ObvacHamy, 9TO TaKOe KOPPO3UsL. Pazruuams XAMIIECKYIO U AIEKTPOXUMUIECKYIO KOPPO3HIO.
Hnmocmpupoéams — TIOHSATHA ~ «KOPPO3HS», «XMUMHUYECKash KOPPO3MS», <«IJIEKTPOXUMHYECKAs KOPPO3Hs»
puMepaMu. Xapaxkmepu3zoeams COCOObI 3aIUTHI METAJUIOB OT KOPPO3HH
16-17. OO0r11as xapakTepUCTUKA O6%vscHAMb ITUMOIIOTHIO Ha3BaHUS TPYIIIBI «IIETOYHbIE METAILTBY. [Jaéams OOIIYI0 XapaKTePUCTHKY IIETOYHBIX
2J€MEHTOB [A TpymIbL. METa/JIOB M0 WX TmoynoxkeHnto B Ilepmoamueckoit cucreme xmmmyeckux osnementoB [I. . Menneneesa.
CoequHEeHus MIEeNT0YHbIX Xapaxmepuzoeams cTpoeHHe, (HU3MUECKUE U XMMHUUECKHE CBONCTBA IIETOUHBIX METAUIOB B CBETE OOLIEro,
METaIoB 0COOCHHOTO M €IMHHYHOTO. [Ipedckasvieams (QU3NUECKHE M XMMHUYECKHE CBOMCTBA OKCHIOB M THIPOKCHIIOB
IIEJIOYHBIX METAJIOB Ha OCHOBE HX COCTaBa U CTPOCHUS U HOOmMEepicoams TPOTHO3BI yPaBHEHUSIMU
COOTBETCTBYIOLIMX peakuuil. [Ipogooums pacdeTbl MO XUMHYECKUM (GOpMylnaM W ypaBHEHUSIM peakuui,
MNPOTCKAIUX C YJACTHEM HICJIOYHBIX MECTAJUIOB U UX COCI[I/IHCHI/Iﬁ
18-19. [Ieno4yHO3eMeNbHBIE METAILIBL. ObvsacHamb STUMOJIOTHIO Ha3BaHMS TPYIIIBI «IEJI0OYHO3EMENIbHbIE METa/UIbD). JJagamy OOILIYI0 XapaKTEPUCTUKY
CoenuHeHUs [IETOYHO3eMENbHBl METaJUIOB MO UX TIOJIOXKEHHI0 B [lepronnueckoil cucreMe XuMHYecKuX snementoB J[. U.
I1EI0YHO3EMENbHBIX METAJIOB MenneneeBa. Xapakmepuzosams CTpOeHHE, (PU3NUECKUE U XUMUYECKHE CBOIICTBA I11€I0YHO3EMENbHBIX META/LIOB
B cBeTe 00IIEero, 0COOSHHOTO H €TMHUIHOTO.
Ilpedckaszvieams GU3NUECKHE U XUMHUUYECKUE CBOMCTBA OKCHAOB M TUAPOKCHUIOB IETOYHO3EMEIbHBIX METAIIOB
Ha OCHOBE WX COCTaBa W CTPOCHUS M HOOMEepicOams TPOTHO3BI YPaBHEHHSMH COOTBETCTBYIOIINX PEaKIHH.
IIposooums pacdeTsl MO XUMHUYECKUM (QOpMyJlaM M YpaBHEHHUSM peaklHid, NPOTEKAIUNIMX C Y4acTHEM
L1eJI0YHO3EMEIIbHBIX METAJIJIOB M X COCMHEHUH
20-21. AJIOMHHHH ¥ €r0 COeIUHEHHS Xapakmepuzoeamp ATIOMUHUN [0 €0 MOJIOKEHUIO B [1eproquuecKoii cucTeMe XUMHUYECKHX sieMenToB [l U.
MenpeneeBa. Onucbigamb CTpOCHHE, (PU3NUECKHE M XUMHYECKHE CBOMCTBA AaJIOMUHHS, IMOINTBEPIKAAS HX
COOTBETCTBYIOIIMMHU ypaBHEHUSAMH peakuuil. O0vacHAmb ABOMCTBEHHBIH XapaKTep XUMHYECKUX CBOMCTB OKCHIA
W TUOPOKCHIA alIOMUHUSA. KouKkpemusuposamsv >IEKTPOIUTHYECKOE IOJYyYEHHE METAJUIOB OIHCAHUEM
IIPOM3BOJICTBA AIIOMUHMA. Ycmanasenueams 3aBUCUMOCTh 00JacTel MPUMEHEHUs aJIOMHHHUS M €T0 CIIABOB OT
CBOMCTB. [Ip060dumsb pacueThl 0 XUMUUECKHM (OopMyliaM U YpaBHEHHSM PEaKIHii, MPOTEKAIOIINX C yIacTHEM
AITIOMHUHHMS U €T0 COSIMHEHUN
22-23. Kenes3o u ero coequHeHUst Xapaxmepuzoéamp Kene3o Mo ero MoJiokeHHo B Ilepuoaudeckodl cucremMe XUMHYeCKUX deMeHToB [l U.

15




24.

25

MeunpneneeBa. Onucvieams CTpOeHHE, (U3MUECKHE W XMMUYECKHE CBOHCTBA KeJe3a, IOATBEpXKIas HX
COOTBETCTBYIOIIMMHU ypaBHEHUSAMH peakuuil. Q0vscHAmb NBONCTBEHHBIN XapaKkTep XMMHUYECKUX CBOIMCTB OKCHIa
U THIPOKCHIA Kene3a. Konkpemuszuposams dAEKTPONUTHIECKOE MOTyUSHIE METANIOB OIMCAaHNEM MPOU3BOICTBA
xKenesa. Ycemanasnueams 3aBUCUMOCTH 00J1acTe MPUMEHEHUS JKelle3a M ero CIUIABOB OT CBOWCTB. /Iposodumb
pacueTbl MO XHMHUYECKUM (opMylaM W YpaBHCHHSM pEaKHid, NMPOTEKAIOIIMX C YYacTHEM JKeje3a U ero
COCIUHCHHMI

O0001IeHrEe 3HAHU 110 TEME
«MeTamsl

IToarotr
K K.p.

Ilpogooums OIEHKY COOCTBEHHBIX IOCTIDKCHHH B YCBOGHHH TeMbl. Koppekmupoeéams CBOW 3HAHUS B
COOTBETCTBHU C IUIAHUPYEMBIM Pe3yNbTaToM. [lonyuambs XUMUYECKY0 HHGOPMALIUIO U3 Pa3IMYHbIX UCTOUHHKOB.
Tlpeocmasnams nHGOpPMAIUIO 1O TeMe «MeTamiel» B BUJE TaONHUII, CXeM, OIOPHOTO KOHCIEKTa, B TOM YHCIIE C
npuMeHeHueM cpeacts KT

Konrponbnas pabora Ne2
«MeTtansl»

26.

Tema 2
IIpaktu
Kkym 1
CBoiicTB
a
METaJIIO
B U BX
COeaUHE
HUH
1y

IIp.p Ne 1 «Permrenne
9KCHEPUMEHTAIIBHBIX 33134

Ha pacrio3HaBaHUE U TOIyYeHHE
COEIMHEHUH METAJIIOBY

DKCNEPUMEHTATIBHO UCCIe006amb CBOWCTBA METAJUIOB U MX COEJAWHEHHH, PEelIaTh AIKCIIEPUMEHTAIBHBIE 3a1a9n
no teme «Metawibly. Pabomams ¢ JabOpaTOPHBIM OOOPYIOBaHMEM U HAarpeBaTeIbHBIME MPHOOPAMH B
COOTBETCTBHH C TIPaBWJIAMH TEXHUKH Oe3omacHocTH. Habmodams CBOWCTBA METAUIOB W WX COCAMHEHWH H
SIBJICHUH, MPOUCXOIANIMX ¢ HUMH. Onucbiéams XUMHUYECKHN JKCIIEPUMEHT C MOMOIIBI0 PYCCKOTO (POIHOTO)
SI3BIKA W A3BIKA XUMHH. Dopmyaupoeams BEIBOIBI IO pe3ylibTaTaM MPOBEIEHHOTO dKCIEpuMenTa. Onpeodensmb
(ucxons n3 yueOHOM 3a/1a41) HE0OXO0AUMOCTb UCTIONBb30BaHHUS HAOIOACHHS WIIH SKCIIEPUMEHTA

217.

28.

29.

30.

Tewma 3.

Hewmera

JIbI- 24
q.

OO011as XxapaKTepuCTHKa
HEMETAaIIOB

ObvscHamyb, 9TO TaKOE HEMETAIUIBI, TAJTOTeHbl, aJUIOTPOIHBIE BUIOM3MEHEHUS. Xapakmepu306ams XAMAIECKHIE
JIEMEHThI-HEMETAIIbl U IPOCThIE BeIlECTBAa-HEMETAIbl: CTpOeHHe, (HU3UYECKUe CBOIlcTBA HEMETaNJoB,
CrmocoOHOCTh K amiotponud. Packpvliéamb NPUUUHBL aJUIOTPONIUU Hazblieéame COEMMHEHHs HEMETAIUIOB 110
bopmynam u cocmasnams HOPMYIBI IO UX Ha3BaHUSIM. OObsACHAMb 3aBUCHMOCTD CBOWCTB (HJIM TIPEJCKa3bIBaTh
CBOICTBA) XUMUYECKHX 3JIEMEHTOB-HEMETAUIOB OT UX MojioxeHus B [lepuoandeckoil cucreMe XMMHUYECKHX
anementoB [I. . MenneneeBa. Ycmanasnueamb TPUYHMHHO-CIIEACTBEHHBIE CBA3M MEXAY CTPOCHHEM aToMa,
XUMHYECKOH CBS3bI0, TUIOM KpPUCTAJUIMYECKOH PELIETKH HEMETAUIOB U MX COEAMHEHUH, UX (U3NYECKHUMHU
cBoiicTBaMu. /Jokazbleéams OTHOCUTEIILHOCTh MOHATHH «METaJUD» U «HEMETaJlD)

Bonopon

Apeymenmupoeams 00OCHOBAHHOCTb [JBOICTBEHHOTO HOJOXKEHUS Bojopona B Ilepuomuueckoil cucreme.
Xapakmepuszosame cTpoeHHe, (HU3NUECKHE M XUMHIECKHE CBONCTBA, IOIyYCHHE M INPUMEHEHHE BOJOPOJA.
Hasvieams coeluHEeHUs BOAOpoaa o ¢hopMmyiaaM U cocmasnams GOpMyIbl IO UX HA3BaHUAM. YcmaHnaenueamo
IIPUYUHHO-CIEICTBEHHBIE CBSA3U MEXAY CTPOEHHUEM AaTOMa, XUMHYECKOH CBA3bIO, THIIOM KpHCTAJUIMYECKOM
pELIETKH BOJOPOAA, €ro (GM3HIECKUMU M XUMHYECKUMU CBOMCTBaMH. [[poeooums, Habmooams U ONUCLIGANb
XUMUYECKUH 3KCIIEPUMEHT MO MOTy4eHHIO, COOMPAaHHIO M PACIIO3HABAHMIO BOAOPOJAA C COONIONCHHUEM MNpaBUI
TEXHUKU 0€30I1aCHOCTU. Bbinonams pacueTsl 0 XUMUYECKUM (OpMYJIaM U YpaBHEHHUSIM PEaKLUi,
IIPOTEKAIOLIMX C YYACTHEM BOJOPOJA U €r0 COSAUHEHHUH

Bona

Xapakmepuszosams cocTaB, GU3MYECKHE H XUMHIECKHE CBOHCTBA, HAXOXKICHUE B NIPUPOJIEC U IIPUMEHEHHE BOIEL
Cocmaensims MONEKYIAPHbIE YPAaBHEHUS peaklMi, OTpakarollue XUMUYECKUEe CBOMCTBA BOJBL. Ycmanaenusamo
MIPUYMHHO-CJIEACTBEHHBIE CBSI3U MEXIy XUMHYECKMMH CBA35IMH, THIIOM KPHCTAJUIMYECKOW PEHIETKH BOJBI, €€
(GM3UYECKUMH U XMMUYECKUMH CBOHCTBaMU. Buinoauams pacyeTsbl MO0 XUMUYECKHM (GopMysnaM U ypaBHEHUSIM
pEaKuni, IPOTEKAIOUIMX C Y4aCTHEM BOJIBI

T"asorensr

Xapakmepus’oeamb CTpOCHHUC, (1)I/I3I/I‘ICCKI/IC U XUMHUYCCKHEC CBOﬁCTBa, MOJIY4CHUEC U NPUMCEHCHHUE TaJIOTCHOB C
HCIIOJIB30BAHUEM PYCCKOT'O (pOHHOFO) sI3pIKa W sI3bIKa XUMUU. Hazvieamb COCIMHEHUS I'aJIOTCHOB I10 (bopMyne u
cocmasjisimos (bOpMyJ'IBI M0 WX Ha3BaHMIO. Ycmanaenueams NPUYIUHHO-CJICACTBECHHBIC CBA3U MEXKAY CTPOCHHCM
aroMa, XUMHUYECKOU CBA3bI0, TUIIOM KpHCTaJ'IJ'IH‘IeCKOfI PECHICTKU TaJIOTCHOB, UX (I)I/ISI/I‘IGCKI/IMI/I 1 XUMHUYCCKUMHU
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CBONCTBaMU

31.

CoenuHeHus TajoreHoB

Xapaxmepuszosamp coCTaB, (QU3MYECKHE M XMMHYCCKHE CBOWCTBA, MONYYEHHE ¥ INPUMEHEHHE COCIWHEHHI
raJIONCHOB C UCHOJIb30BaHUEM PYCCKOTrO (POAHOTIO) S3bIKa U SI3bIKA XMUMUH Ha3bi6amps COSAUHEHUS TaJIOTEHOB 110
dopmyne u cocmagisime GOPMyIBI 0 UX HA3BAHUIO. YcmaHnasnusams NPUUHHHO-CICACTBEHHBIC CBSI3H MEXIY
XUMHYECKOH CBS3bIO, THUIOM KPHMCTAJUIMYECKOH pEIIeTKH COCJWHEHUH TalloreHOB, WX (U3MYECKUMH MU
XUMHYECKUMH CBolicTBaMu. IIpogooums, Habniooamv W ONUCLIGAMb XUMUYECKHMH 3KCHEPUMEHT 110
PAacro3HaBaHUIO TAIOTCHHI-HOHOB C COONIONECHHMEM INPaBUJI TEXHUKH O€30MACHOCTH. Buinoinsmb pacdeTsl 10
XUMHYCCKUM (popMysaM U ypaBHEHHSIM PeaKIiii, IPOTEKAIOMIMX C YIACTHEM COCJMHCHHH raJoreHoB

32.

Kucnopon

Xapaxmepuszoéamp CTpPOEHHE, AUIOTPOTHIO, HU3MUECKHE U XMMHUYECKHE CBOMCTBA, MOJyYCHHE M NMPHUMEHEHHE
QJUTOTPOTHBIX MOAU(DHKANMNA KHCIOPOJa C HCIOJIb30BAHUEM PYCCKOTO (POXHOTO) sI3bIKAa U SI3bIKA XUMHHU.
Yemanaenusams TPUYAHHO-CIICACTBEHHBIE CBS3H MEXKIY CTPOCHHEM aToMa, XMMHUYECKOW CBSA3bI0, THIIOM
KPHCTAJUTMYECKON PEIISTKU KUCIOPOIa, ero (PU3NUSCKUMH U XMMUYECKUME CBOMCTBAMU  Bbinonnsms pacueTsl
0 XMMHYECKUM (OpPMyJaM W ypaBHEHHSM pEakKIfif, MPOTEKAIONMHMX C ydYacTHeM Kuciopoaa. [Iposodumo,
HaOMOO0ams U ONUCHIBAMbXAMUYECKHN HKCTIIEPUMEHT TI0 MOJTYYSHHUI0, COOUPAHHIO U PACTIO3HABAHHIO KHCIOPOIa
¢ coOJII0ICHHEM TIPABHUJI TEXHUKH 0€30MaCHOCTH

33.

Cepa, ee (usnveckue u
XHMHYECKHE CBOMCTBA

Xapaxmepuzoéams CTpOSHHE, AUIOTPONHIO, GU3MUECKHE U XMMHUYECKHE CBOHCTBA, MONyYCHHE M NMPUMEHEHHUE
Cepbl C UCIOJIb30BAaHUEM PYCCKOTO (POJHOIO0) A3bIKA U A3bIKA XUMMU. Ycemanasénueams IPUIUHHO-CIIEACTBEHHbIE
CBSI3U MEXIY CTPOCHHEM aTOMa, XMMHYECKOW CBA3bI0, THUIIOM KPHCTAJUIMYECKOH pEHIETKH KHCIOpOJa, €ro
(U3NUECKUMH U XMMHUYECKUMH CBOWCTBAMU. BbinoiHAMb PacueThl M0 XUMHUYECKHUM (OPMYJIaM H ypaBHEHUSIM
PpeaKIuii, MPOTEKAIOIIHX C YIaCTHEM Cepbl. [Iposodumy, Haba0dams U ONUCHI8AmMb XAMHUIECKUH YKCIIEPUMEHT I10
TOPEHHUIO Cepbl Ha BO3yX€ U B KHCIOPOJE C COOJIOICHUEM PaBUI TEXHUKH 0€30I1aCHOCTU

34.

Oxcunst cepet (IV u VI), ux
MOJTy4eHHUE, CBOHCTBA H
HpUMEHCHHUE

Xapaxmepuzoeams coctaB, GU3HIECKUE U XUMUIECKHE CBOMCTBA, MOJydeHHe U MPUMEHEHNE COSJHHEHUH Cephl C
HCIIOJIb30BAaHUEM PYCCKOTO (POAHOIO) s3bIKa M s3bIKa XUMUH. Ha3viéams COeAUHEHMs cepbl 1o (opMmyne U
cocmagnamy GopMynbl 10 WX HasBaHuiO. Cocmagnsms MONEKYNSpHbBIE M HMOHHBIE YpPaBHEHHS pPEaKIHi,
XapaKkTepu3ylollle XUMUYECKHe CBOMCTBa coequHeHUHl cepbl. Onucvigams MPOLECCHl  OKUCICHHS-
BOCCTAaHOBJICHHS, oOnpedensimb OKHCIUTENb W BOCCTAaHOBUTENb U COCIMAGIAMb DIEKTPOHHBIA OanaHc.
Ycemanasnueams TpUYMHHO-CIIENCTBEHHBIE CBSA3M MEXKIY XUMHYECKOH CBS3bI0, THIIOM KPHCTAJUIMYECKOM
peLIeTKH COSANHEHMH cephl, NX (PU3NUSCKHMH U XUMUYECKHMH CBOHCTBAMHU

35.

[ToBTOpHBINA HHCTPYKTAX HA
pabodem mecte. CepHast
KHUCJIOTA KaK JJICKTPOJIUT

U ee con

Xapaxmepuzoéams cocTaB, (U3NYECKHE M XUMHMYECKHE CBOMCTBA KakK 3JEKTPOJIMTA CEPHOH KUCIIOTHI C
HCIIOJIb30BaHUEM PYCCKOTO (POIHOTO) SA3bIKa U sA3bIKa XUMHUU. Cocmasnsims MOJICKYISIPHbIE M HIOHHBIE YPaBHEHUS
peakiuii, XapaKTepU3yIOLIUX XUMUUECKHE CBOIICTBA COCIMHEHNUI cephl U CEPHOM KUCNOTHL. Onucbieams 001acTu
MIPUMEHEHUS] CEpHOW KHUCIOTHI B HApOIHOM XO3MHCTBE. [Ipogooums, HabI0Oamv W ONUCHIGAMb XUMUUYECKUI
9KCIIEPUMEHT, XapaKTEePU3YIOUIMH XHUMHUYECKHE CBOMCTBAa CEPHOM KHUCIOTHI KaK 3JEKTPOJIUTA, C COONIIOAECHHEM
IpaBHJI TeXHUKU Oe30macHOCTU. Pacnosnasamsb Cynbhar-HOHBI

36.

Cepnas kuciora
KaK OKHCITHTEIb.
[Tonyuenune u
IpUMEHEHHUE
CEpPHOM KUCIIOTHI

Xapaxmepu306amb CBOWCTBa KOHLEHTPUPOBAHHOH CEPHOM KHUCJIOTHl KaK OKHMCJIMTENS C MCIOJIb30BAaHUEM
pycckoro (pogHOro) si3blka M si3blka XUMUHU. Cocmaensamb YpaBHEHUS OKHCIUTEIbHO-BOCCTAHOBHTEIBHBIX
peaKLuii METOZ0M 3JIEKTPOHHOrO Oananca. Onucbiéams NPOU3BOJICTBO CEPHON KUCIOTHL. Buinoanamy pacueTsl 110
XUMHYECKUM (GOopMyNaM M YpaBHEHHAM peaklUi, MPOTEKAIOIUX C y4aCTHEM CepHOIl KUCIOTHL. Habniooams U
OnuUCbI6amb XUMUYECKUH SKCIIEPUMEHT

37.

A30T M ero cBoiicTsa

Xapaxmepuzoeamv CcTpoeHUE, (U3MYECKUE M XUMHYECKUE CBOMCTBA, IIOJNydeHHE U IPUMEHEHHE a3oTa C
HCIIONB30BAHUEM PYCCKOTO (POJHOTO) s3bIKA M S3bIKA XMMHHU. Hasbieamb COeAMHEHHS a3oTa 1o (dopmyne H
cocmasnamys GOPMYINBI IO UX HA3BaHUIO. Ycmanaenuéams IPUINHHO-CICICTBCHHBIE CBS3H MEXIY CTPOCHHEM
aToMa M MOJIEKYJIbI, BUIOM XMMHUYECKOH CBSI3M, TUIIOM KPUCTAJUIMYECKOH PEIIeTKH a30Ta U ero (GU3MYECKUMH U
XUMHYECKUMH CBOICTBaMU. BuinonHAmbs pacyeTbl IO XUMUYECKMM (GOpMyJdaM M ypPaBHEHUSM pPEaKLHi,
MPOTEKAIONIMX C YIaCTHEM a30Ta

38.

AMMMaK ¥ ero cBoicTaa

Xapaxmepuzoéamsb COCTaB, CTPOCHHE MOJIEKYNbl, (U3MYECKHE W XHMHYECKHE CBOMCTBA, IIOJNyYeHHE H
MIPUMEHECHUE aMMHaKa C MCIOJIb30BaHUEM PYCCKOTO (POJIHOIO0) S3bIKa U S3bIKA XUMUU. Ha3bi6ams cOM aMMOHUS
o dhopmynaM U cocmasnsams HOPMYJIBI 0 WX HA3BAHUSIM. 3anucbiéams MOJEKYJSIPHbIC U UOHHBIC YPaBHEHUs
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39.

peaxuuii, XapaxkTepu3ylolue XUMHYEeCKHe CBOiicTBa amMmHaka M cojeid ammonus. Cocmagnamb ypaBHEHHUS
OKHUCIIUTEJIbHO- BOCCTAHOBUTENBHBIX pEaKUMid C ydacTHEM aMMuaka C IOMOIIbIO BJIEKTPOHHOrO OaaHca.
Ycmanasnueams  NPUYMHHO-CIEICTBEHHBIE  CBA3M  MEXKJY BHJAaMM  XUMHMYECKMX  CBs3el, THUIAMHU
KPUCTAIMYECKHX PELIETOK aMMHaKa W COJeld aMMOHHS M HMX (U3MYECKMMU M XUMHYECKHMMH CBOWCTBAMHU.
Boinoansame pacyeTsl 10 XUMHYECKUM (GOpPMYJIaM M YpaBHEHHUSIM Peakluuii, IPOTEKAIOMUX C y4acTHEM aMMHaKa

40.

Coim aMMOHHSL.

3anuceiéams MOJEKYAPHBIE U HOHHBIC YPAaBHEHUS PEaKIHid, XapaKTepHU3yIoIlue XUMHUECKIE CBOMCTBA aMMHUaKa
U conieit aMMoHuUs. [Ipogodums, Habaooams N ONUCHI6ANb XUMUIECKHN SKCIIEPHIMEHT MO PACIIO3HaBAaHHIO HOHOB
aMMOHHMS C cOOJII0IEHHEM IPaBUJI TEXHUKH 0€30I1aCHOCTH

41.

Oxcupl a30Ta.
A30THas KHCIIOTa
KaK 3JICKTPOJIUT,
ee MpUMEHEHHE.

Xapaxmepuzoéams cOCTaB, GU3NYECKHE U XUMHUYECKHE CBOWCTBA, MOJNydeHHE U MPUMEHEHHE OKCHIOB a30Ta C
UCIIOJIb30BAaHUEM PYCCKOTO (POJHOIO0) sA3bIKA U sI3bIKa XUMHH. Cocmagnsime MOJNEKYISIPHbIE U HOHHbBIE YPABHEHUS
peaxiuii, XapakTepu3yrolue XUMUYECKHe CBOMCTBA OKCUIOB a30Ta. Ycmanaenusams NPUUNHHO-CIIEICTBEHHBIE
CBSI3U MEXly BUJOM XUMHYECKOH CBSI3U, TUIIOM KPUCTAJUIMUECKOH PEHIETKH OKCUAOB a30Ta U UX (GU3UIECKUMU U
XMMHYECKUMH CBOMCTBaMU. Xapakmepu306amsb cocTaB, pU3NUeckue U XMMUUECKHE CBOWCTBA KaK DJIEKTPOJIUTA,
IIPUMEHEHUE a30THOI KUCIOTHI C UCIOIb30BAHUEM PYCCKOrO (POJHOIO) sI3bIKa U sI3bIKA XUMHUH. 3anuculéams
MOJICKYJISIpHbIE U MOHHBIE YPaBHEHUS Peakluil, XapaKTepU3yolie XUMHUYECKHE CBOICTBA a30THOM KUCIIOTHI KaK
eKTponuTa. IIposodums, nabdbnooames U ONUCHIEAMb XUMUUECKUH SKCIEPUMEHT, XapaKTepU3yIoLUii cBoiicTBa
Q30THOM KUCIIOTHI KaK 3JIEKTPOJIUTA, C COOI0IEHHEM NPABIJI TEXHUKH 0€30MacCHOCTH

42,

A30THas KHCIIOTa KaK
OKHUCITUTEIIh, €€ TOTyUYeHHE.

Xapakmepuszoeame ~ a30THYIO KHCIOTY Kak OKuciurenb. Cocmaeisms — ypaBHEHHS — OKHCIHTEIIBHO-
BOCCTaHOBHTENIbHBIX PEAKIUi, XapaKTepU3YIOINX XUMHIESCKHE CBOWCTBA a30THOW KUCIIOTBHI KaK OKHUCIHTEINS, C
MMOMOIIBIO  3JICKTPOHHOTO OanaHca. [Ipoodums, Habnodamv W ORUCLIGAMb XUMHYECKUN SKCICPUMEHT,
XapaKTepHU3YIOIINA CBOMCTBA a30THOI KHUCIOTHI KAK OKHUCIHUTENS, C COOJIOJICHUEM MPABUI TEXHUKH 0€30MaCHOCTH

43.

®dochop. CoennHenus
¢doctopa. I[TonsiTre o
(bochopHBIX yI0OpEHHSIX.

Xapaxmepuszosams CTPOCHHE, AJUIOTPOIHIO, (PU3UYECKHE W XMMHYECKHE CBOMCTBA, MOIYYCHHE W MPUMEHEHHE
(bocdopa ¢ ncrnonp30BaHUEM PYCCKOTrO (POJHOTO) sI3bIKA U sI3bIKAa XUMHUH. CaMOCTOSATENIBHO OnUChI8ams CBOHCTBA
okcuaa (docdopa (V) Kak KHCIOTHOTO OKCHZIA U CBOicTBa OpTo(hocHOpHON KUCIOTHL Mnitocmpuposams 3TH
CBOWCTBA YPaBHCHMSIMH COOTBETCTBYIOIIMX pPEAKUUH. [Ipogodums, Habmooams W ORUCHIEAMb XAMIYECKHH
9KCIICPUMEHT C COOIIOICHHEM MPABIII TEXHUKH Oe3onacHocTh. Pacnosnasams Gochar-noHsl

44,

VYrnepon

Xapaxmepuzoéams CTpOSHHE, AUIOTPOTHIO, HU3MUECKHE U XMMHUYECKHE CBOMCTBA, MONYYCHHE U MPUMEHCHHE
aMOp(HOTO yTIIEpo/Ia M €ro COPTOB C MCIOJIB30BAHUEM PYCCKOTO (POIHOTO) A3bIKA U sI3bIKa XuMuH. Cpasnusams
CTpOEHHE W CBOWCTBA anMmasa u rpadura. Onucvléams OKUCIUTENLHO-BOCCTAHOBUTEIBHBIE CBOMCTBA yriiepo/a.
Ilposooums, mnabmooams W ONUCHIGAMb XUMHYIECKHH OKCIIEPUMEHT C COOJIIOMEHHEM TIPABHI TEXHHKH
0€30IaCHOCTH

45,

Oxcuns! yrnepona (II) u (IV),
UX CBOICTBA M IPIMEHEHHE.

Xapaxmepuzoeams cocTaB, QU3MUECKHE U XUMHICCKUE CBOWCTBA, MOTYYCHHE M MPUMEHEHHE OKCHIIOB YIiiepoaa
C HCIIOJIL30BaHHEM PYCCKOTO (POIHOTO) SA3bIKA U SI3BIKA XUMHH. Ycmanasaueams TPUIHHHO-CIIEACTBEHHbIE CBI3H
Mexc,uy BUAAMHU XUMHUYCCKUX CBHSCﬁ, TUIIAMU KpI/ICTaJ'IJ'lI/I‘{CCKI/IX pe]_l_leTOK OKCHUI0B yrnepo;la, nux (1)I/I3I/I‘ICCKI/IMI/I u
XMUMHYECKHMHM CBOMCTBaAMH, a Takke mpuMeHeHueM. Cobniooams TpaBWiIa TEXHHKHA O€30MacHOCTH MpH
HCIIOJIb30BAHUK TIEYHOTO OTOMIeHUs. Oxasbiéams TEPBYIO MOMOIIL IPU OTPABJICHUH YrapHbIM Tra3oM.
Ilposooums, wnabmooams W ONUCHIGAMb XUMHYIECKHH OKCIIEPHMEHT C COOJIIOJEHHEM TIPABHI TEXHHKH
0€30MaCHOCTH

46.

VYrojpHast KUCJIOTAa U €€ COJIN

Xapaxmepuzosams coctaB, HU3NYCCKIE U XUMHYECKHE CBOWCTBA, MONYICHUE W IPUMCHEHHE YTOIBHOU KHCIOTHI
U ee cojell (kapOOHATOB M THAPOKApOOHATOB) C MCIOJIB30BAHHUEM PYCCKOTO (POIHOTO) s3bIKA M S3bIKA XMMHHU.
Hnmocmpupoeams 3aBUCUMOCTh CBOWCTB COJIEH YTOJBHOW KHCIOTBI OT MX cocTaBa. OOwbACHAMb, 9TO TaKOe
JKECTKOCTb BOABL. Paziuuames BPEMEHHYIO U MOCTOSHHYIO JKECTKOCTh BOIBL. [Ipednacams cnocoObl yCTpaHeHUs
HKECTKOCTU BOIBL. [Iposooumpv, Habmiooams W ONUCLIGAmb XAMUUYECKAN IKCIIEPHMEHT C COONIOCHHEM paBHI
TeXHHUKH Oe3omacHOCTH. PacnosHasamb KapOOHAT-HOHBL

Kpemuuit

Xapaxmepuszosams CTPOCHUE aTOMOB M KPHCTAJUIOB, (DM3MUCCKHE W XHMHYECKHE CBOWCTBA, IOIydCHHE WU
IIPUMEHEHNE KPEMHHUS C UCIIOIb30BAaHUEM PYCCKOTO (POIHOTO) SI3bIKA U SI3bIKA XUMHUU.

Yemanasnusams NpUYMHHO-CIEACTBEHHBIE CBA3HM MEXIY CTPOCHHEM aToOMa, BUJOM XMMHUYECKOW CBS3H, THIIOM
KPHUCTAJUIMYECKOH PEIIETKH KPEMHHUS, ero (GM3MYeCKUMH M XMMUYECKUMH CBOHCTBaMHU. Buinoinams pacueTsl o
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XUMHUYCCKHUM (I)opMynaM 1 YPAaBHCHUSIM peakunﬁ, MPOTCKAIUX € yIaCTUEM KPEMHUS U €TO COG,HI/IHCHI/Iﬁ

47. CoenuHEeHNS KPEMHUS Xapaxmepuszosamp coCTaB, (QU3MYECKHE M XMMHYCCKHE CBOWCTBA, MONYYEHHE ¥ INPUMEHEHHE COCIWHEHHI
KPEMHHS C HCIIOJIB30BAaHUEM PYCCKOTO (POAHOTO) sI3bIKa M s3bIKa XUMHU. CpagHuéams THOKCUABI yriepona U
KpeMHusl. Onucbiéamb BaXKHEHIINE THIBI TPUPOJHBIX COCTUHCHHH KPEMHHUS KaK OCHOBHOTO 3JEMEHTa
srocdepsl. Pacno3nasams CHINKAT-HOHBI

48. CunukarHas Xapaxmepuszoeams OCHOBHBIE CHITHKAaTHBIC IPOM3BOJICTBA. Packpuleams 3HAYEHHE CHIIMKATHBIX

TIPOMBIIIUICHHOCTH MaTepuaoB B HayKe, DHEpreTHKe, MEAUIIMHE U JPYTHX 00IacTsx
49, O6006meHre MaTepraia mo Ilpo6ooums OIEHKY COOCTBEHHBIX JOCTIDKCHHH B YCBOGHHMH TeMBL. Koppexmupoéamb CBOW 3HAHUS B
Teme «HeMeTanmb» COOTBETCTBHH C IJIAHUPYEMBIM Pe3yIabTaToM. [onyuams XUMIUYECKYI0 HH)OPMAIIH U3
Pa3IMYHBIX UCTOYHHKOB. [Ipedcmasisims MHPOPMAIHIO TI0 TeMe «HemeTamieny B BUae TaOIHI], CXeM, OIIOPHOTO
KOHCIIEKTa, B TOM uncie ¢ npuMeHeHnem cpeacts UKT
50. Kontponsnas padora Ne 3
«Hemeramib

51. Tema 4. | Ip.p. Ne 2 «Pemenne OKCNEPUMEHTATIBHO UCCIe0068amb CBOUCTBA HEMETANIOB M HMX COEAMHEHUH. Pewamb >KCIEpUMEHTaNIbHbIE

[Ipaktn | SKCIIepUMEHTAIBHBIX 33734 110 samaan  no Teme «lloarpymma ramorenoB». OOpamieHue ¢ J1a0OpaTOpHBIM  OOOpYAOBaHHEM U

KyM 2. | TeMe rajJoreHbl» HarpeBaTeJIbHBIMH NPHOOpPaMH B COOTBETCTBHU C IpaBWJIaMH TEXHHKH Oe30IacHOCTH. Pacro3HaBaHue
CgoiicTB HEKOTOPBIX aHHOHOB M KaTHOHOB. Halmio/eHue CBOMCTB BEIIECTB M MPOUCXOASIIUX C HUMHU SIBICHHU.

a Omnncanue XUMHYECKOTO JKCIIEPHMEHTa C MOMOINBI0 €CTECTBEHHOTO (PYCCKOTO WM POIHOTO) SI3BIKA H
HeMmeTalnl s13pIka XUMuU. @opMynupoBaHUE BHIBOAOB MO PE3YJIbTaTaM NPOBEACHHOTO SKCIEPUMEHTA

52. noB 1 ux | ILP. Ne 3 Pemenue OKCNEePUMEHTAIBHO UCCIe006amb CBOUCTBA HEMETAUIOB M HMX COEAMHEHUH. Pewamb >KCIEpUMEHTANIbHbIE

COEMMHE | BKCIEPUMEHTANBHBIX 3a/1aY 110 3agaun no teme «Iloarpymma xuciaopona». Oopawamspcs ¢ 1a00paTOPHBIM 000PYIOBAHUEM U HarpeBaTeIbHBIMU
U~ 3 TEME IIOArpYIIa KUCIOpOoaa» HpI/I60paMI/I B COOTBETCTBHU C ITpaBUJIaMU TEXHUKHU
q. 6e3onacHocTH. Habniooams 3a CBOHCTBaMH CEpbl, €€ COCAWHCHUN W SIBJICHHUSMH, MPOUCXOISIIAMH C HUMH.
Onuceieamp XAMHUYECKHH OKCIEPUMEHT C IIOMOINBI0 PYCCKOrOo (POAHOrO) sI3bIKa W SI3bIKA  XUMHUH
Dopmyauposams BEIBOIBI IO Pe3yabTaTaM MPOBEIEHHOTO dKciepuMenTa. Compyouuuams B pouecce yIeOHOro
B3aMMOJICHCTBYS IPH paboTe B IpyIax
53. II. P.Ne 4 «Ilonyuenue, Honyuams, cobupams M pacno3Haéams BOJOPOA, KHCIOPOA, aMMHAaK W YIJEKHCHbIH ra3. Obpawamuvcsa c
cobupaHue U pacrno3HaBaHUe ab0paTOpPHEIM 00OPYZIOBaHHEM M HarpeBaTeNIbHBIMU INIPHOOpPaMH B COOTBETCTBHU C TIPAaBWIAMH TEXHUKH
ra3oB» 6e3onacHoctu. Habnodams U onucsléams XUMUYECKHA SKCIIEPUMEHT C MOMOILBI0 PYCCKOTO (POJHOTO) S3bIKA U
SI3bIKA XUMHH.

54, YreBoaoposl. Jexuus | Xapaxmepuszoéams OCOOEHHOCTH COCTaBa M CBOWCTB OPTaHMYECKMX COCTUHEHUWI. Pasiuuams npenenbHble U
Tema 5. HeTpeeTbHBIE  YTIeBOOOpoabl. Hasvieamv W 3anucvigams  (GOpMYIBl  (MOJIEKYIAPHBIE W CTPYKTYpHEIE)
Kpatkue BOXHCHIINX IPEACTAaBUTENECH YIIeBOAOPOAOB. [Ipedrazamb SKCIEPUMEHT IO PACHO3HABAHUIO COCAMHEHMI
CBEJICHH HETIpeIeTbHOTO CTpoeHus. Habniodams 3a X010M XUMHYECKOTO KCIIEPHUMEHTA, OIHCHIBATH €0 U JIeNaTh BHIBOABI

106 Ha OCHOBE HaOmroJeHHil. Pukcuposams Pe3yNbTAThl HKCIICPUMEHTA C IIOMOIIBIO PYCCKOro (POJHOTO) s3bIKA, a
opraunu TaKOKe C TIOMOIIBI0 XUMHIECKUX (POPMYIT M YpaBHEHHH

55-56. eckux | Kucaopozaconepixaiue Jlekuus | Xapakmepuzoéams CIMPTHI KaK KHCIOPOJCOACPIKALINE OPraHHYESCKHE COeAnHeH . Kiaccuduyuposams CIIUPTHI
coequue | OPTAHMYECKHE COCIMHEHNS o aTtoMHOCTH Haszvieamy TIpeACTaBUTENEeH ONHO- M TPEXaTOMHBIX CIUPTOB U 3anucvligamsv uX (HOpMyIHL.

HISIX Xapaxmepuzoeame KUCIOTHI KaK KHCIOPOICOACPIKAIIIE OPraHUISCKUE COSAUHCHHS. Ha3bieamp MPeACTaBUTENCH
4y MIPEICBbHBIX M HENpeNebHbIX KapOOHOBBIX KUCIIOT U 3anucvléams UX GopMynsl. Xapakmepuszosams HKUPHI KaK
CIIOXKHBIC I(HPBL, a MBIIA — KaK COJIM KAPOOHOBBIX KHUCJIOT

57. A3zoTtcoaepxaliue ek | Xapaxmepuzoeames aMHUHBI KaK COCPIKAINE aMUHOTPYIITY OPIraHHYECKHAE COCTHHECHHUS.

OPraHUYECKUE COETMHEHHS Xapaxmepu306amb aMUHOKHCIOTHI KaK OpraHudYeckne aM(pOTepHbIe COSTUHEHHs, CIIOCOOHBIE K PEaKIUsIM
MONUKOHACHCAUUH. Onucbiéams TPU CTPYKTYPBI OSIKOB U X OMOIIOTHYECKYIO POIIb.
Pacnosnaeams GeNKH ¢ TOMONIBIO IIBETHBIX PEaKIHA

58. Tema 6. | 113 u IIC A.M1.Menaeneera u IIpeocmasnsms uudopmanuio no teme «lleproandeckuii 3akon u [lepuonuueckas cucrema [1. Y. Menneneesa B

O0600me | ctpoeHue aroMa. CBETE TEOPHU CTPOCHHUSI aToMa» B BHUJIE TaOJHI, CXEM, OMOPHOIO KOHCIIEKTa, B TOM YHCIE C MPUMECHEHHEM
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59.

60.

61.

62.

63-64.

65-66.

67.

68.

HHE
3HAHUH
10
XHUMHH
3a Kypc
OCHOBHO
74
IIKOJIBL.
Iloxroro
BKa K
OoID.
1149

cpeactB UKT. Boinoansams TecTOBbIE 3aJaHUS 110 TEME

DNEKTPOOTPUIIATEIILHOCTD.
CreneHp OKHUCIICHHUS.
CrpoeHne BemecTBa

Ilpeocmasnames uHpOpMaLUIO 1O TeMe «BuUIbl XMMUYECKHX CBSI3€H U THUIBl KPUCTAIMYECKUX PELIETOK.
B3anMOCBA3p CTPOCHHS W CBOWCTB BEIIECTB» B BHAE TAOIMI], CXEM, OTOPHOTO KOHCIIEKTa, B TOM HYHCIE C
npumenenueM cpencts UKT. Boinonusams TeCTOBBIE 3aJaHUA

Kitaccudukanus XuMHIeCKHX
peaxmuii. CkopocTb
XMMHUUYECKHX PEaKIHH.

Ilpeocmasnams wHpopMammio 1mo teme «Kiaccudukanus XUMHUUECKHX pPEaKUUi 10 pa3jIM4YHbIM IpHU3HAKAM
CKOpOCTh XUMHUECKHX PEaKIMii» B BUIE TAOJIHUI], CXEM, OTIOPHOTO KOHCIIEKTA,
B TOM uucie ¢ npumeHeHneM cpeactB UKT. Buinoaname TECTOBBIE 3aJaHUS 110 TEME

HI/ICCOHI/IaHI/IH OJICKTPOJIUTOB B
BOJHBIX pacTBOpax. HNonnbie
YpaBHCHUA.

Xapaxmepuzoeams o01He, 0COOCHHBIE U HHIUBHIYyaJbHbIE CBOHCTBA KHCIIOT, OCHOBAHHH, COJICH B CBETE TEOPHHU
JNEKTPOJIMTHYECKON JAUCCOLMALUU. ApeyMeHmuposams BO3MOXKHOCTh IPOTEKAHUS XUMHUYECKHUX pPEakUuil B
pacTBopax IEKTPOIUTOB, UCXOS U3 YCIOBUI

OKHCIUTETBLHO-
BOCCTaHOBUTEJIbHBIE PEAKIINU

Xapaxmepu306ams OKUCIUTEIHHO-BOCCTAHOBHUTEIbHbIE PEAKIINH, OKUCIHUTENb U BOCCTAHOBUTETIb.
Omauuams 3TOT THI peakMid OT peakuii oOMeHa. 3anucviéams ypaBHEHHS OKHCIUTEIBHO-
BOCCTaHOBHUTENBHBIX PEAKIUH C TOMOLIBIO 3JIEKTPOHHOTO OajaHca

Heopranuueckue BeniecTsa,
UX HOMEHKJIATypa U
KIaccHUKAIUL

Knaccugpuyuposams ~ HeopraHudeckue BelIECTBA IO COCTaBy U CBOWCTBaM. [Ipugodums  HpUMEpSI
IpeJCTaBUTeNeH KOHKPETHBIX KJIACCOB U IPYIIT HEOPTaHNIECKUX BEIIECTB

XapaKTepHHe XUMHYCCKUEC
CBOICTBa HCOPraHN4YCCKUX
BCIICCTB

3HaTh XUMHYECCKHEC CBOMCTBA OCHOBHBIX KJIACCOB HCOPraHN4CCKUX BCHICCTB. Buinoansams TeCTH B (I)OpMaTe
oro

HroroBast KOHTpOJIbHAS
pabora

Buvinonnsims tectsl B popmare OI'D 3a Kypc OCHOBHOMW IIKOJIBI. AJICKBATHO OYeHUBAmMb CBOU YCIIEXH B OCBOCHHUH
Kypca OCHOBHOH MIKOJBI. APryMEHTHPOBAHO 6bl0upams BO3MOXKHOCTh caauud OI'D mo xumuu. [Ipoeyuposams
coOCTBEHHYIO 00pa30BaTeIbHYIO TPACKTOPUIO 110 H3YUEHHIO XUMUU B CpeIHEH IIKOJIe

3anmra NpoeKToB
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