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IHosicHuTeIbHAA 3aIUCKA

Pabouast mporpaMma 1Mo XMMUHM COCTaBJI€HA Ha OCHOBE aBTOPCKOM paboueit
nporpammbl H.H. I'apa Xumust 8 — 9 knacc (npeamerHas aunus yueOHukoB [.E.
Pynsutuca, ®@.I'. ®enpamana) (MockBa «lIpocBemenne», 2013r.). CTpykTypa u
cozepkaHue padboyeil mporpamMbl COOTBETCTBYIOT TpeOoBaHHSIM DenepanbHOro
['ocynapctBeHHOro  00pa3oBaTENIbHOTO  CTaHAApTa  OCHOBHOTO  OOIIEro
0o0pa3oBaHUs.

PabGouass mporpamMmma oOpHMeHTHpOBaHAa Ha HCMOJh30BaHWE ydeOHHMKOB: I'. E.
Pymsutnca u ®@. I'. denpamana «Xumwus. 8 kimace», M.: IIpocBemenne, 2015 u
I'. E. Pynsutuca u ®@. I'. ®enpamana «Xumusa. 9 kmace». M.: Ilpocsemenue,
2016

B cooTBeTcTBUM ¢ OCHOBHOM 00pa3zoBarenbHOM mporpammsl kol ®I'OC OO
nporpaMma 1o XxuMuu 8-9 kiacc (0a30BbIi ypoBeHb) paccunTaHa Ha 136 y4eOHBIX
3aHATHH 3a ABa rojga oOydeHust B 8 u 9 kiacce: B 8 kiacce — 68 yaca, 2 pas3a B
Hegeno, B 9 kiacce — 68 yaca, 2 pa3a B HeJIeO.

B ceéa3u ¢ mem, umo aeémopckas npoepamma paccuumana na 140 uacos, 6
paoouyio npocpammy 8HeceHvbl USMEHEeHUs. 4acbl pe3epea 6 8 Kiacce COKpaujeHvl
00 3 uacoe u amu 4acwl pacnpeoenensvl credyrouwum oopazom, Ha 1 uyac ygeauueno
usyuenue mem 8 pazoene OcCHO8Hble NOHAMUA XuMuu U Ha 2 yaca 6 pazoene
Cmpoenue sewecmsea. Xumuueckas cesazv. — 8 kuacc. B 9 knacce uacvl pezepsa
cokpawenvl 0o 1 yaca u smom uac 0obasnen 8 pazden MHoecoobpaszue Xumuueckux
peaxyuil.

l. Ilnanupyembie pe3y/jibTAThl OCBOCHUSI YUeOHOT0 mpeaMeTa « XUuMH»

(0a3zoBbIil ypOBEHD)

JlesiTenbHOCTh  OOpa30BaTENIbHONW OpraHU3alMu TMpu OOYYEHHUH XHUMUHU B
OCHOBHOW IIIKOJIE JIOJDKHA OBITh HAmpaBlieHa Ha JOCTHKEHUE YYAIIUMUCS
CIEAYIOIIUX JUYHOCTHBIX Pe3yJbTATOB:

1) BocriuTaHWE POCCHUCKON TPaXKIAHCKOW HMICHTHYHOCTH: MATPUOTHU3MA,
mo0BH W yBaxkeHusa kK OredecTBy, 4yBCTBa TOpPAOCTH 3a CBOK PonauHy, 3a
POCCUICKYI0 XUMHYECKYIO HAYKY;

2) bopmupoBaHHe LEI0CTHOTO MHPOBO33PEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKU U OOIIECCTBEHHOW MPAKTUKU, a TaK¥XKe
COLIMAIIBHOMY,  KYJbTYPHOMY, S3BIKOBOMY M JYXOBHOMY MHOI000pa3uio
COBPEMEHHOT0 MHUPA;

3) bopMupoBaHKEe OTBETCTBCHHOTO OTHOIICHHUS K YYCHHIO, TOTOBHOCTH U
CIIOCOOHOCTH K CaMOpPa3BUTUI0O M CaMOOOpPa30BaHHIO Ha OCHOBE MOTHBALUU
K OOyYeHHMIO W TIO3HAHUIO, BBIOOPY MPOPUIHLHOTO OOpa30BaHUS HA OCHOBE
uH(OpMAIIMKU O CYIIECTBYIOMUX MPOPECCUIX M JHYHBIX MPOQPECCHOHATBHBIX
IIPEAIIOYTEHUH, OCO3HAaHHOMY IIOCTPOEHHUIO VHVMBUAYaJIBbHOU
o0pa3oBaTeNbHON  TPAGKTOPUM C YYETOM YCTOMUYMBBIX  MO3HABATEIbHBIX
HUHTEPECOB;

4) popMupoBaHHEe KOMMYHHKATHBHOM KOMIICTEHTHOCTH B 00pa30BaTeIbHOM,
OOIIECTBEHHO TMOJE3HOM, Yy4yeOHO-MCCIIE0BATENbCKOM, TBOPUECKOW M APYrHx
BUJIaX JIESITEIHHOCTH;



5) bopmupoBaHre MOHUMaHHUS IIEHHOCTH 3J0POBOro W 0Oe30macHoro oopasa
KU3HM, YCBOCHUE TMPABWI HHIUBUIYAIBHOIO W KOJJIEKTUBHOTO O€30MacHOro
MOBEJEHUS B YPE3BBIYANHBIX CUTYyalUSAX, YTPOKAIOIIMX JKU3HU U 3J0POBBIO
JIIOACH;

6) bopmMupoBaHHe MMO3HABATETHLHOH W WH()OPMAIMOHHOW KYJIBTYPHI, B TOM
YHCIIe Pa3BUTHE HABBIKOB CAMOCTOSITENIbHOW pabOThl ¢ Y4EOHBIMH MOCOOHUSIMH,
KHUTaMH, JOCTYIHBIMH HHCTPYMEHTAMHM UM  TEXHHUYECKUMHU  CpEICTBaAMU
UH(OPMAITMOHHBIX ~ TEXHOJIOTHM; (OPMUPOBAHHE  OCHOB  3IKOJOTHYECKOTO
CO3HAHHUs HA OCHOBE MPU3HAHUS IIEHHOCTU >KM3HU BO BCEX €¢ MPOSBICHUSIX U
HEOOXOIUMOCTH OTBETCTBEHHOr0, OEpEeKHOr0 OTHOIICHHS K OKpyKarouieh
cpene;

7) pa3BUTHE TOTOBHOCTH K PEUICHHIO TBOPUYCCKUX 3aja4, YMEHHUS HAXOIHUTh
aJIeKBaTHbIE CIOCOOBI TOBENEHUS W B3aMMOJCHCTBHUS C MapTHEpaMU BO BpeMs
y4eOHOM M BHEY4YEOHOW MAESITEIbHOCTH, CIIOCOOHOCTH OLIEHUBAaTh MPOOJEMHBIE
CUTyallUM W ONEpPAaTUBHO IPUHUMATh OTBETCTBEHHBIE PELIECHUS B PA3IMYHBIX
MPOJYKTUBHBIX BUJAX JEATEIBHOCTH (yuyeOHasi IOMCKOBO-UCCIEI0BATEIbCKAS,
KJIyOHasi, IPOEKTHAsl, KPY>KKOBas U T. II.).

MeranpeaMeTHblie pe3yJibTaThl

1) oBnajiecHue HaBBIKAMH CaMOCTOSITEILHOTO TPUOOPETEHHsI HOBBIX 3HAHHI,
OpraHu3alid Y4eOHOU NeSATEeIbHOCTH, TIOUCKA CPEACTB €€ OCYILIECTBICHHUS;

2) yMEHUE TUIAHUPOBATh IyTH TOCTHYKCHUS 1eJIel Ha OCHOBE CAMOCTOSITEIILHOTO
aHajau3a YCJIOBUH M CpPEICTB MX JOCTWKEHHUSA, BBIJIEIATh aJbTEPHATUBHBIC
CocOOBl JOCTHXKEHUSI LEIM U BbIOMpaTh HaubOosnee 3(PPeKTUBHBIA CHOCOO,
OCYIIECTBIISITh ITO3HABATEJIBbHYI0 pPEQIEKCUI0 B OTHOLIEHUM JEWCTBUH IO
pelIeHNI0 Y4eOHbIX U MMO3HABATEIbHBIX 3a/1a4;

3) yMeHHE TOHMMAaTh MpPOOJEMy, CTAaBUTh BOIPOCHI, BBIABHIaTh THUIOTE3Y,
JaBaTh  OMNpEAENEHUS  MOHATHUSM,  KiIacCU(UUUpPOBaTh,  CTPYKTypUpOBATH
maTepuan, MpPOBOAUTH  JIKCHEPUMEHTBHI,  apryMEHTUPOBAaTh  COOCTBEHHYIO
HO3UIIHIO, (POPMYJIMPOBATH BBIBOJBI M 3aKJIFOUEHUS;

4) yMEHUE COOTHOCHTh CBOW JICHCTBUS C IUIAHHUPYEMBIMH pe3yJIbTaTaMH,
OCYUIECTBJISITh KOHTPOJb CBOEH JEATENBHOCTHM B MPOLECCE AOCTUKEHUS
pe3yibTara, ONpeneNaTh CIOCOObl JACHCTBHM B paMKax IPEJIOKEHHBIX
yCIOBUH M TpeOOBaHUM, KOPPEKTHUPOBATH CBOU JEHCTBUS B COOTBETCTBUU C
M3MEHAIOLIENCS CUTYyalNew;

5) opmMupoBaHue W pPa3BUTHE KOMIICTCHTHOCTH B OOJACTH WCIIOJIb30BAHHMS
UHCTPYMEHTOB M TEXHHUYECKHX CPEACTB HWH(OPMAIMOHHBIX TEXHOJOTUU
(KOMIIBIOTEPOB U MPOTPAMMHOIO OOecreyueHus) Kak WHCTPYMEHTAJIBHON
OCHOBBI Ppa3BUTHS KOMMYHUKATHBHBIX M II03HABATEJIBHBIX YHUBEPCAIbHBIX
y4eOHBIX JeHCTBHIA;

6) yMeHHe co03/1aBaTh, MPHUMEHITH M MPEOOPA30BHIBATH 3HAKM W CHMBOJIBI,
MOJIETIM U CXEMBbI Ul pelIeHHs] yueOHBIX U MO3HABATEJIbHBIX 3a7ay;

7) yMeHHe W3BJICKaTh WH(POPMAIUIO W3 PA3IMYHBIX HCTOYHHUKOB (BKIFOYAs
CpeacTBa MaccoBOM HH(MOpPMAlMM, KOMIIAKT-IUCKH Yy4e€OHOro Ha3HauYeHUs,
pecypcbl MHTepHeTa), cCBOOOIHO MOJIB30BATHCS CHPABOYHOM JUTEPATYPOM, B



TOM YHUCIJIE U Ha JJIEKTPOHHBIX HOCUTENSIX, COONIOAATh HOPMbI MH(POPMALIMOHHOM
N30MpaTeIbHOCTH, ITUKH;

8) yMeHHE Ha TIPAKTUKE IOJIb30BATHCSI OCHOBHBIMHU JIOTHUECKUMH TPUEMAMH,
METOAaMH HAOIIOJEHUS, MOJEIUPOBAHMS, OOBICHEHMS, PEIICHUS MpoOJIeM,
MIPOTHO3UPOBAHUS U [Ip.;

9) yMeHue OpraHM30BaTh CBOIO KH3Hb B COOTBETCTBHUHU C IPEICTABICHUSMH O
3I0pOBOM oOOpa3e JKHW3HHU, TMpaBax M OOS3aHHOCTSIX TPpaXAaHWHA, I[EHHOCTSIX
OBITHS, KyJIBTYypbl M COLIMAJIBHOTO B3aUMOJICHCTBUS;

10) yMeHHe BBINOJHATH TO3HABATEIbHBIC M TMPAKTUYCCKUE 33JaHUs, B TOM
YHCJIE IPOEKTHBHIE;

11) yMeHHe caMOCTOSITEIbHO U apTyMEHTHPOBAHHO OIICHUBATH CBOM JICHCTBHSI
U JIEWCTBUS OJHOKJIACCHHUKOB, COJEPKATEIbHO OOOCHOBBIBAs MPaBWJIBHOCTH WJIU
OLIMOOYHOCTh pe3ysibTaTa MW crocoba JAEWCTBUSA, aJEKBATHO OLICHUBATH
OOBEKTHBHYIO TPYAHOCTb Kak Mepy (AaKTHUYECKOro WM MPearnonaaraeMoro
pacxoja pecypcoB Ha pelIeHUE 3a/layd, a TakKKe CBOM BO3MOXHOCTH B
JOCTH)KEHUH LIeJIM ONPEIEICHHOM CIOXKHOCTH;

12) ymenne pabotath B Tpynne — 3(QQEeKTHBHO COTpyOHHYATH U
B3aUMOJICHCTBOBaTh HA OCHOBE KOOPAWMHAUMHU PAa3IUYHbIX TO3ULIUN  TIpH
BBIPa0OTKE OOIIEr0 pelieHHus B COBMECTHOM AESTENbHOCTH; CIYyIIATh MapTHEpA,
(opMynHpOBATh U apryMEHTUPOBATh CBOC MHEHHE, KOPPEKTHO OTCTauBaTh CBOIO
NO3ULMI0O M KOOPAWHUPOBATh €¢ C IO3MIMEN NapTHEPOB, B TOM YHCIE B
CUTyalluul CTOJIKHOBEHHUS HMHTEPECOB; MPOAYKTUBHO pa3peliaTb KOHQIMKTHI Ha
OCHOBE y4€Ta MHTEPECOB M NO3ULHUN BCEX €r0 YYaCTHUKOB, IIOMCKAa M OLEHKU
aJIbTEPHATUBHBIX CIIOCOOOB pa3pelieHus] KOHPIUKTOB.

IIpeaMeTHbIe pe3yJibTATHI:

1) bopmupoBaHue MepBOHAYAIBHBIX CHCTEMATU3UPOBAHHBIX MPEICTABICHUI O
BELIECTBAX, MX INPEBPAIICHHUIX W MPAKTUYECKOM NPUMEHEHUU; OBJIAJICHUE
NOHATUIHBIM annaparoM U CUMBOJIMYECKUM SI3bIKOM XHMHH;

2) oco3HaHWE OOBEKTHMBHOM 3HAYMMOCTH OCHOB XHUMHUCCKOW HAyKH Kak
o0JacTh  COBPEMEHHOI'O  €CTECTBO3HAHUS,  XMMHUYECKUX  IpEeBpalleHU
HEOPraHWYECKUX U OPraHWYECKUX BEIIECTB KaK OCHOBbI MHOTHX SIBJICHHUW >KWBOW
U HEXUBOM TNpUpPOABI; YIIIyOJieHWEe MPEACTABIEHUH O MaTepualbHOM €IWHCTBE
MUpa;

3) oBlajicHUe  OCHOBaMH  XHMHUYECKOH  TIPaMOTHOCTH:  CIOCOOHOCTBIO
aHAIU3UPOBaTh U OOBEKTUBHO OLICHMBATh >KU3HEHHBIE CHUTyalld, CBSI3aHHBIE C
XUMUEH, HaBbIKaMu 0€30MacHOro oOpamnieHusi ¢ BEIIECTBAMM, UCIOJIb3yEeMbIMU B
NOBCEAHEBHOMN >KM3HH; YMEHHUEM aHAJIU3UPOBaTh U IUJIAHUPOBATH SKOJOTUYECKH
0e3omacHoe MOBEACHHUE B LEISAX COEPEKEHUS 3I0POBbsl U OKPYXAIOLIEH Cpe/bl;

4) popMHUpOBaHHE  yMEHHWIl  yCTAHABIUBATh  CBSI3U  MEXKAY  peabHO
HAO0JII0JJaeMbIMH XUMHUYECKHUMH SIBJICHUSAMHU M MPOLIECCAMHU, MPOUCXOASIIMMU B
MUKpPOMHpE, OOBSICHATh NPUYUHBI MHOTOOOpa3usi BEUIECTB, 3aBUCHUMOCTh UX
CBOMCTB OT COCTaBa M CTPOEHMS, a TAK)KE 3aBUCUMOCTb MPUMEHEHHMS BEIIECTB OT
WX CBOMCTB;

5) nmproOpeTeHre OmbiTa HKCHOJIB30BAHHUS PA3JIMYHBIX METOJIOB U3yUYCHUS



BEIIECTB; HAOJIOJEHUS 3a WX MPEBPALIECHUSMU MPU MPOBEACHUM HECIOXKHBIX
XUMHUYECKUX SKCIIEPUMEHTOB C HMCIOJb30BaHUEM JaOOPATOPHOTO 0OOPYIOBAHUS
1 IpUOOPOB;

6) yMeHHE OKa3bIBaTh MEPBYIO IMOMOIIL TPU OTPABICHUSIX, OKOTaX WU JPYTUX
TpaBMax, CBA3aHHBIX C BEHIECTBAMU U JIAOOPATOPHBIM 000PYAOBAHUEM;

7) oBnajicHUe MpHEMaMHu padoThl ¢ MH(OPMAIUEH XMMHUYCCKOTO COJCpKAHUS,
npeAcTaBieHHOM B pasHoMl Qopme (B BuAe Tekcrta, GopMyn, Tpadukos,
Ta0JIMYHBIX JIAaHHBIX, cXeM, (poTorpaduii u ap.);

8) cosmanrie OCHOBBI il ()OPMUPOBAHHMSI HMHTEpPEca K PACHIUPCHUIO H
yrayOJeHUI0 XMMUYECKUX 3HAaHUN M BbIOOpa XUMHUH Kak MPOGUIBLHOTO MpeIMeTa
IpU TEepexo/ie Ha CTYNEeHb CpenHero (MojHoro) obmero oOpa3oBaHHs, a B
JaJlbHEHIIIeM U B KauecTBe cepbl CBOCH MpodhecCHoHanbHOM 1eATeIbHOCTH;

9) popmupoBaHrEe TpEACTABICHUN O 3HAUYCHUH XMMHUYECKOW HAYKH B PEIICHUM
COBPEMEHHBIX DJKOJIOTUYECKUX TMpoOieM, B TOM 4YHCIE B TMPEIOTBpAIICHUN
TEXHOTCHHBIX M 9KOJIOTHYECKHUX KaTtacTpod.

Ilnanupyemble pe3y/ibTaThbl H3yYeHUs] YHeOHOT 0 NpeaMeTa
8 kiacce
OcHoBHbIE OHATHS XUMUH (YPOBEHb ATOMHO-MOJIEKYJISIPHBIX
npeacTABJIEHUIN)
Y4eHuK HAyunuTCA:
ONKCHIBATH  CBOWCTBA  TBEPABIX,  IKUAKUX,  Ta3000pa3HBIX  BEIIECTB,
BBIJICIISISI UX CYIIECTBCHHBIC MTPU3HAKU,

XapaKkTepu30BaTh BEIIECTBA IO COCTaBy, CTPOEHUIO M  CBOWCTBaM,
yCTaHaBIIMBATh NPUYUHHO-CJIEICTBEHHBIC CBSI3U MEXKTY TaHHBIMH
XapaKTepUCTHKaMH BEIIECTBA,;

PACKpBhIBAaTh CMBICII OCHOBHBIX XHUMUYECKUX TMOHSTHUH: aToM, XHWMHUYECKHM
AJIEMEHT, MPOCTOE BEUIECTBO, CIIOKHOE BELIECTBO, BAJIEHTHOCTb, HCIIOJIb3YS
3HAKOBYIO CUCTEMY XUMUH;
n300paxaTh COCTaB MPOCTEHIINX BEIIECTB C MOMOLIbI0 XUMUYECKUX (HOpPMYNI U
CYIIHOCTh XUMHUYECKUX PEAKIIUH C MOMOIIHI0 XUMUYECKUX YPABHEHUH;

BBIUMCIIATh ~ OTHOCHTENBHYIO  MOJEKYJISpHYIO W MOJSIPHYIO  MaccChl
BEIIIECTB, a TAK)KE MAaCCOBYIO JIOJIF0 XMMUYECKOTO AJIEMEHTA B COEIMHEHUSIX;
CpPaBHUBATH 10 COCTaBY OKCHU[IbI, OCHOBaHUS, KUCJIOTHI, COJIH;
KJIacCU(PUITMPOBATh OKCUJIBI M OCHOBAHUS TIO CBOWCTBAM, KHCIIOTBI M COJHU
M0 COCTaBY;

OIKCHIBaTh COCTaB, CBOMCTBA M 3HAa4YCHHUE (B MPUPOJIEC U MPAKTUICCKOU
JEeSTEIbHOCTH YeJIOBEKa) MPOCTHIX BEIIECTB — KHUCIOPOAa U BOAOPOA;

JaBaThb CPABHUTCIBHYIO XapPaKTEPUCTHUKY XUMHUYECKHX JJIEMEHTOB U
BOXHEHUIINX COCIUHEHUH ECTECTBEHHBIX CEMEWCTB IIEIOYHBIX METAIOB H
raJIOTeHOB;

TI0JTb30BAThCS JTA0OPATOPHBIM 00OPYIOBAHHEM U XMMHUECKON TOCYI0H;
MIPOBOJUTH HECIOKHBIE XUMHUYECKHE ONBITHI M HAOJIO/ICHUS 32 W3MEHEHHSIMU
CBOMCTB BEIIECTB B IMpolLECcCe UX MPeBpalleHH; coOMonaTh mpaBuia
TEXHUKH 0€30MacHOCTH MPHU MPOBEACHUHM HAOIIOACHUI U OIBITOB;



pas3nuyaTh AKCIEPUMEHTATBHO KUCIOTHI W MIEIOYH, MOJB3YICh WHIUKATOPAMU;
OCO3HaBaTh HEOOXOAMMOCTH COONIOACHUS Mep 0€30macHOCTH MpU OOpaIIeHUN
C KUCJIOTaMH U TIEIIOYaMHU.

Vuenux nonyuum 603M0*CHOCMb HAYYUMbCA!

2PAMOMHO  00pawamscsi ¢ 8eujecmeam 8 NOBCEOHEeBHOU HCUZHU,
0CO3HABAMb HeobXx00uMOoCmy cob00enus npasu 9KON02UYECKU
be30nacHoeo nogeoenus: 8 OKpycaroujeil. NPuUpooHoll cpeoe;

NOHUMAMb CMBICTL U He0OX00UMOCMb COOI0OeHUs. NPEeONUCAHUL, NPedlacaemMblX
8 UHCMPYKYUAX NO UCNOJIb308AHUIO eKaApCmes, CpeoCcme Oblmosou XumMuu U
op.;

UCNONIL308AMNb npuoobpemeHnHvle Kt04egvle KOMNemeHmMHOCmU
npu  BbINOJHEHUU  UCCAe008aMeNbCKUX NpPOeKmos no U3yueHUuIo
ceoiicma, cnocob08 nonyueHus U pacno3Ha8aHus 6eujecms;

PA3eusams  KOMMYHUKAMUBHYIO  KOMNEMEHMHOCMb, UCHONIb3Y — CpeoCcmed
YCMHO20 U NUCLMEHHO20 O0O0WeHUs, NPOAGIAMb 20MOBHOCMb K V8ANCEHUID
UHOU MOYKU  3PeHUsl Npu  00CYIHCOeHUU  pe3yIbmamos GblHOJIHEHHOU
pabompwi,;
00bEKMUBHO OYEHUBAMb UHDOPMAYUIO O BeecmB8ax U XUMUYECKUX Npoyeccax,
KpUmuyecky OMHOCUMbCA K NCeB0OHAYUHOU UHGopmayuu, HedobpoCco8eCcmHOl
peKiame, Kacaroueucs UCNOIb308AHUS PA3IUYHBIX eUeCM8.

Ileprnoauyeckunii 3aK0H M NMEePUOJIUYECKAST CHUCTEeMa XMMHYECKHX
3nemeHTOB /I. U. Menaeneera. CTpoeHue Bemecrsa
Y4eHuk Hay4duTCs:

KIaccu(pUIMpoBaTh XMMHYECKHE DJJIEMEHThl Ha METaUlbl, HEMETaJlJIbl,
AJIEMEHTBI, OKCHUIBl W THIPOKCUIBI KOTOPhIX aM(OTEepHBl, M UHEPTHHIC
AJIEMEHTHl (Ta3bl) I OCO3HAHHUS BAXXHOCTH YMOPSAJOYECHHOCTH HAYYHBIX
3HAHUU;
pacKpbIBaTh CMBICH nepuoandeckoro 3akona Jl. 1. Menaeneena;

OMKCHIBATh W XapaKTEPH30BaTh TaOIMYHYIO (OPMY MEPUOAMYCCKON CHUCTEMBI
XUMUYECKUX AJIIEMEHTOB;

XapaKTEepPU30BaTh COCTaB aTOMHBIX SIZIEp U pacHpe/iesieHne Yucia dJIEKTPOHOB T10
ANIEKTPOHHBIM ~ CJIOSIM  aTOMOB XHMHYECKHUX JJIEMEHTOB MAaJbIX IEPHOJIOB
MIePUOINYECKON CHCTEMBI, a TAKXKE KaJIUs U KaJIbIIUs;

paznuyaTh BUABl XUMHYECKOW CBSI3U: HOHHYIO, KOBAJICHTHYIO IMOJISIPHYIO,
KOBAJICHTHYIO HETMOJIIPHYIO U METAJUTHYECKYIO;

M300pakaTh AJICKTPOHHBIE (POPMYINBI BEIIECTB, OOPA30BAHHBIX XUMHUYECKUMU
CBSI3IMH Pa3HOTO BUJA;

BBISIBJISITh  3aBUCUMOCTb  CBOWCTB  BEIIECTBA oT CTPOEHHUS ero
KPUCTAJUINYECKOU pEeILICTKU (MOHHOM, aTOMHOM, MOJIEKYJISIPHOM,
METAJTNYECKOM );

XapakTepu30BaTh XHWMHUYECKHUE DOJEMEHThl W WX COCJAWHEHUS Ha OCHOBE
ITOJIOKEHHS AJIEMEHTOB B IIEPHOJIMUECKON CHCTEME M OCOOSHHOCTEH CTPOSHHUS MX
aTOMOB;



ONMUCHIBAaTh OCHOBHBIC NpeAnocbuiku OTKpbiTHs J. WM. MengeneeBbim
MEPUOIMYECKOTO 3aKOHA U MEPUOJAUYECKON CHUCTEMBI XMMHUYECKUX IJIEMEHTOB U
MHOTO00Pa3HYI0 HAYYHYIO JAEATEIbHOCTh YICHOTO;

XapaKTEepPU30BaTh HAYYHOE M MHPOBO33PECHUECKOE 3HAYCHHUE MEPUOIUYECKOTO
3aKOHa W MEPUOAMYECKON CHCTEeMbl XMMHUUYECKHX djieMeHToB /. . Menaeneena;
OCO3HABaTh HAay4YHbIE OTKPBITHS KaK pe3yJbTaT JUIMTENIbHBIX HaOJIOJACHUN,
OIBITOB, HAYYHOU NOJIEMUKH, IPEOOJIEHUS TPYAHOCTEN U COMHEHUM.
Yuenux nonyuum eoszmosrcnocmv Hayuumvcs:

0CO3HABAMb  3HAYEHUEe MeopPemudecKux 3HAHUL Ons1 HNpaKkmu 4ecKoll

oessmenbHOCmU 4en06eKd,

ONuUCHIBaAMb  U3YUEHHble O00beKmbl KAk CUCmeMbl, NpUMeHss JIO2UKY
CUCTEMHO20 AHANU3A.

NPUMEHSIMb  3HAHUS O  3AKOHOMEPHOCMIAX — NepuooudecKoll cucmembl
XUMUYECKUX  DIEeMEeHmMO8 011 O00BACHEHUsT U NpPeoBUOEHUsl  CBOLUCME

KOHKDEmHbIX 6euecms;

paszeusamv UHQOOPMAYUOHHYIO KOMNEMEHMHOCHb HOCPeOCmEoM Valy0/leHusl
3HaHUl 06 UCMOPUU CMAHOBIEHUS XUMUYECKOU
HAayKu, eé OCHOBHBIX NOHAMUL, NEPUOOUYECKO20 3AKOHA KAK 0OHO20

U3 BadiCHeUWUX 3aAKOHO8 NpuUpoovl, a maxxce 0 COBpEeMEeHHbIX
00CMUNCEHUAX HAYKU U MEeXHUKU.
9 knacc
MHoroo0pa3ne XUMHYECKHX peaKIuii
BbIITyCKHUK HAYyUHUTCA:

OOBSCHATh CYyTh XUMHUYECKUX MPOLECCOB;

Ha3bIBaTh MPU3HAKU U YCJIOBHS NPOTEKAHUS XMMHUYECKUX PEaKIUil;
yCTaHABJIMBATh MPHUHAIJIEHKHOCTh XUMUYECKON PEAKIUU K ONPEICICHHOMY THITY
10 OJJTHOMY U3 KJIACCU(PUKALIMOHHBIX MPU3HAKOB:

[0 YHUCIYy M COCTaBy HMCXOJHBIX BEIIECTB M MPOAYKTOB PEAKIMH (pEaKIUH
COCIIMHCHUS, Pa3OKCHUS, 3aMCINeHUs, OOMeHa); 2) IO BBIACICHUIO WM
MOTJIOIIEHHUIO TETUIOTHI (PEaklUUHu SK30TEPMHUUYECKHE M SHJIOTEPMHUYECKHE); 3) 1O
U3MEHEHUIO CTENEeHEH OKUCIEHMS XUMHYECKHX JJIEMEHTOB (OKUCIMTEIbHO —
BOCCTAHOBUTENIbHBIC peakiuu); 4) mo o0patuMocTH Tporecca (peakiuu
oOpaTuMBbIe U HEOOPATUMEIE);

Ha3bIBaTh (DAKTOPBHI, BIUSIOUIME HA CKOPOCTh XUMUYECKHUX PEAKLIUA;

Ha3bIBATh (DAKTOPHI, BIMSIONIME HA CMEIICHHE XUMUYECKOIO0 PAaBHOBECHS,
COCTaBJIATh YPABHEHUS JIEKTPOJIMTUYECKON TUCCOLMALIMUA KUCIIOT, LIEJI0YEH, COJIEH;
MOJIHBIE U COKpALICHHbIE MOHHBIE YPaBHEHHUS peakUuid oOMEHa; ypaBHEHUS
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUH;

MPOTHO3UPOBATh MPOJAYKThl XMMHUYECKUX peakiuil 1o ¢opmyrnam/Ha3BaHUSM
UCXOJHBIX BEILECTB; OMPENENsATh UCXOHBIE BelllecTBa Mo (opMyrnam/Ha3BaHUSIM
IPOJIYKTOB PEAKIIHH;

COCTaBJIAITh YPAaBHEHMSI PEaKUUW, COOTBETCTBYIOUIUMX MOCIIEIO0BATEIBHOCTU
(«1ernovKey) NpeBpalleHnid HEOPTaHUYECKUX BEILECTB Pa3IMYHBIX KJIACCOB;



BBISBJISIT B TPOIECCE HKCHEPUMEHTAa MPU3HAKU, CBUAECTEJILCTBYIOIIUE O
POTEKAaHUU XUMHUYECKON PEAKIINHU;
FOTOBUTh PAacTBOPbl C ONPENEIICHHOW MacCOBOW JOJIEW PacTBOPEHHOIO
BEILIECTBA;
ONpENENATh XAPAKTEP Cpeabl BOAHBIX PACTBOPOB KHUCIOT U IIEJIOYEH MO
VU3MEHEHUIO OKPACKU MHIUKATOPOB;
MIPOBOJIUTh KAYECTBEHHBIE PEAaKUUHU, MOJITBEPKIAIONINE HAINYHE B BOJIHBIX
pacTBOpax BEIIECTB OTAECIbHBIX KATHOHOB U AHUOHOB.
Buinycknuk noayuum 603MOMNCHOCMb HAYYUMBCA:
cocmasnams MOJEKYIApHble U NOJIHble UOHHblE YPABHEHUS NO COKPAUWEHHbIM
UOHHBIM YDABHEHUSIM,
NPUBOOUMb NPUMEPDLL PEAKYUL, NOOMEEPHCOAIOUIUX CYUECMBOBAHUE 83AUMOCEA3U
MeHCAY OCHOBHBIMU KIIACCAMU HEOP2AHUYECKUX 8eUleCma,
NPOCHO3UPOBAMb PE3YIbMAambl 8030€UCMEUs PA3TUYHBIX (DAKMOPO8 HA CKOPOCHb
XUMUYECKOU peaKyuu,
NPOCHO3UPOBAMb PE3VIbMamyl 8030€UCMBUS PA3IUUHBIX (DAKMOPO8 HA CMeujeHue
XUMUYECKO20 PABHOBECUA.

MHoroo0pa3sue BeunecTs
BrilmycKHUK HAy4UTCS:
ONPENEIISATh MPUHAJICKHOCTh HEOPTaHUYECKUX BEIIECTB K OJTHOMY U3 U3YUEHHBIX
KJIACCOB/TPYIIIT: METAJUIBl U HEMETAJIbI, OKCHJIbl, OCHOBAHMSI, KUCJIOTHI, COJIH;
COCTaBJISITH ()OPMYJIBI BEIIECTB MO UX HAa3BAHUSM;
OTPENIEISITh BAJICHTHOCTh M CTETICHb OKHUCIJICHUS! 3JIEMEHTOB B BEILIECTBAX;
COCTaBJISITH (POPMYJIBI HEOPTAHUUECKUX COSTMHEHUH 10 BaJICHTHOCTSIM U CTETICHSIM
OKHCJICHUSI DJIEMEHTOB, a TaKXe 3aps/laM HOHOB, JaHHBIM B TaOiwuIle
PacTBOPUMOCTH KHUCJIOT, OCHOBAaHUM U COJIEH;

OOBSCHATh 3aKOHOMEPHOCTH HM3MEHEHUS (U3MUECKHMX M XUMHUYECKHX CBOWCTB
MPOCTHIX BEIIECTB (METAJIOB U HEMETAJIOB) U UX BBICIINX OKCHIOB, 00pa30BaHHBIX
3JIEMEHTAMH BTOPOTO U TPETHETO NIEPUOJIOB;

Ha3bIBaTh OOIME XUMHUUYECKHE CBOMCTBA, XapaKTEpHBIC ISl TPYMNI OKCHIOB:
KHUCIIOTHBIX, OCHOBHBIX, aM(OTEPHBIX;

Ha3bIBaTh OOIIME XUMHUYECKHE CBOMCTBA, XapaKTepHbIC ISl KKJIOrOo M3
KJIaCCOB HEOPTraHMYECKUX BEIIECTB (KUCIOT, OCHOBAHUH, COJIEH );

MPUBOJUTHL MPUMEPHI PpPEaKIUi, TMOATBEPKIAIOIMMNX XUMHUYECKUE CBONCTBA
HEOPTraHMYECKUX BEILIECTB: OKCUIOB, KUCIOT, OCHOBAHUI U COJIEH;
ONpENENIATh BEIIECTBO-OKUCIUTENb U BELIECTBO - BOCCTAHOBUTEIb B
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKITUSX;
COCTABJISITH  DJIEKTPOHHBIM  OamaHc  (uisl  W3YyYEHHBIX  pEaKiuii)  TI0
MPEI0KEHHBIM CXEMaM PEaKIIUii;

MPOBOJAUTHL J1aOOPATOPHBIC OIBITHI, MOJATBEPKIAIOIINE XUMHYECKUE CBOMCTBA
OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX BEIIECTB;

MIPOBOJIUTH JIA0OPATOPHBIE OMBITHI MO TMOIYYEHHUIO U COOMPAHUIO Ta3000pa3HbIX



BCHICCTB: BOAOPOJa, KUCIOPOJa, YIJTICKHCIIOro ra3a, aMMHuadKa, COCTAaBJISATh



ypaBHEHUS COOTBETCTBYIOIIUX PEAKITUH.

Bolnyckuux nomyuum 603M0oNCHOCIb HAYYUMbCL!
NPOSHO3UPOBAD Xumuyeckue ceoticmaa sewecmas Ha oCHOBe
UX COCMasa u CmpoeHusl,

NPOCHO3UPOBAMb CNOCOOHOCL  Geujecmed NPosEIsamb  OKUCIUMENbHbIE UTU
80CCMAHOBUMENbHBIE CBOLUCEA C YUEmOM CmeneHell OKUCIeHUs I1eMeHMOs,
BXOO0SAUUX 8 €20 COCMAB,
8bIAGNAMb  CYWECMBOBAHUE — 2eHEeMUYEeCKOU  C8A3U  Medcoy eeujecmeamu 6
pAody: Npocmoe Beujecmeo - OKCUO —KUCI0Ma/ 2UOPOKCUO—COIIb;
XapaKmepuzo8ams 0codble C8OUCMBA KOHYEHMPUPOBAHHBIX CEPHOLL U A30MHOU KUCTIOM,
NPUBOOUMb NpUMepbl YPAGHEHUl peakyull, J1eHcamux 6 OCHO8e NPOMbIULIEHHBIX
Cnoco608 Noy4eHUss aMMUaKd, CepHOU KUCIOMbL, YY2YHA U CIMAU,

onucvleams  uauvecKue U XUMUYECKUEe NPOYeccol, AGIAIUWUECs Hacmblo
KpPY2080pOmMa 8ewecms 8 npupooe;

Op2aHU308bI6AMb U  OCYUWECMEIAMb NPOEeKmbl N0  UCCLe008AHUIO  CBOUCMS
geujecms, UMeroWUx 6aiCHOe NPaAKmuyecKkoe 3HaueHue.

Il. Conep:xanue yueOHOro npeamera

8 kaace
Paznen 1. OcHOBHBbIE MOHATHS XUMHUHU (YPOBEHb ATOMHO-MOJIEKYJISIPHBIX
NnpeACcTABJICHUN)

IIpenmer xumuu. XuMHS Kak 4YacTh €CTECTBO3HaHUA. BemectBa W uX
cBoiicTBa. MeToabpl MO3HAHUS B XUMHUU: HAOIIOJIeHUE, dKCHepuMeHT. [Ipuembi
6e3omacHoil paboThl ¢ 00opya0oBaHUEM U BeriecTBaMu. CTpoeHHE IJIaMEHHU.

Uucteie BemectBa U cMecd. CrnocoObl OYMCTKU BEIIECTB: OTCTaWBaHUE,
bunbTpoBaHNEe, BBIIAPUBAHUE, Kpucmaiiuzayus, oucmuiiayus. DOuzndeckue u
XUMUYECKHUE SIBICHUs. XUMUYECKHEe peakiuu. [Ipu3Haku XUMHUYECKUX pPEaKIUi
Y YCIIOBUSI BOSHUKHOBEHUS M TEUEHUS XUMUUYECKUX PEaKIUu.

ATOMBI, MOJIEKYJIBI U WOHBI. BeliecTBa MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO

ctpoenusi. Kpucramimdeckue u aMopdHbIe BEleCTRa.
Kpucranninueckue pemeTku: MOHHAs, aTOMHAash W MOJEKYJsipHas. 3aBUCHUMOCTD
CBOWCTB BEIIECTB OT THUIIA KPUCTALIMYECKON pemeTku. [IpocThie U ClIOXKHBIE
BEIIECTBAa. XMMHUYECKUM 3JIeMEHT. MeTalulbl U HeMeTaUibl. ATOMHas €IUHHUIA
Maccbl. OTHOCUTEIbHAs aTOMHas Macca. SI3bIK XUMHUU. 3HAKA XHUMHUYECKHUX
AJIEMEHTOB. 3aKOH TMOCTOSIHCTBA COCTaBa BEMIECTB. XHUMHUYECKHE (HOPMYIIBI.
OtHocuTenbHasT MoJIeKyJsipHass Macca. KayecTBEHHBII UM KOJIMYECTBEHHbBIN
COCTaB BeIIeCTBA. BprumciieHuss mo XumudeckuM (opmynam. MaccoBas moiis
XUMHYECKOTO 3JIEMEHTA B CJI0KHOM BEILECTBE.

BaneHTHOCTh XUMUYECKUX 3JIEMEHTOB. OnpeneneHrne BaJICHTHOCTH 3JIEMEHTOB
no ¢opmyne OuHapHbIX coeauHeHui. CocTaBlIeHME XUMHUUYECKUX (hopMyn
OWMHAPHBIX COCAUHEHUN MO BaJICHTHOCTH.

ATOMHO-MOJIEKYJISIPHOE YYE€HHE. 3aKOH COXPAHEHUs MacChl BeleCTB. JKU3Hb U
nearenpHocth M. B.  JlomoHOocoBa. XuUMHMYECKHE  YpaBHEHMA.  THIIBI
XMMHUYECKUX PEAKIIHM.

Kucnopon. Haxoxnenune B mpupoae. [lonyuenue kucioposa B mabopaTopuu u
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npombllIeHHOCTH. Du3nueckue U XMMUYECKHE CBOWCTBA Kuciopozga. ['openue.
Oxkcuppl. IIpumenenne kucnopoaa. KpyroBopor kuciopoma B mpupone. O30H,
anyoTponus kuciopoaa. Bozayx u ero cocra? 3ammura atMochepHOro BO3AyXa
OT 3arpsI3HEHUN.

Bonopon. Haxoxnenue B npupope. [lomyuenue Bomopoma B jabopaTtopuu u
MPOMBIIIJICHHOCTH. PU3NUECKHE U XUMUYECKHE CBOMCTBA BOAOpoaa. Bogopon
— BOCCTaHOBHTENIb. Mepbsl 0Oe30mMacHOCTH TMpu  paboTe C  BOJOPOJOM.
IIpumenenue Bomopoaa.

Boma. Meroael ompeneneHus cocraBa  BOJAbI — AHAIW3 M CUHTE3.
duznueckre CBOMCTBA BOJbl. Boga B mpupojie U cnocodbl €€ OYUCTKUA. Alpanus
BOAbl. XUMHUUYECKUE CBOMCTBA BOAbI. [IpuMeneHue Boabpl. Boga — pacTBOpUTEND.
PacTBopuMOCTh BeliecTB B BoAe. MaccoBast J10J1s1 paCTBOPEHHOTO BEIIECTBA.

KonuuectBennble oTHOIIEHUsT B xuMuu. KonudecTBo BemiecTBa. MOoJb.
Monsipnass macca. 3akoH ABoraapo. MomsipHbiii 00beM Ta30B. OTHOCUTENIBbHAS
IJIOTHOCTH ra30B. OOBbEMHBIE OTHOIIEHUS Ta30B NMPU XUMUUYECKUX PEAKITUSIX.

Baxueiimme Kimacchl HEOPraHMYECKUX coeauHeHur. OKCUIBI:  COCTaB,
kinaccudukanus. OCHOBHbIE M KHUCIOTHbIE OKCHIbl. HoOMeHKIaTypa OKCHIOB.
Pu3NUeCKUe U XUMUYECKUE CBOMCTBA, MMOJYYCHUE U MPUMEHEHUE OKCHJIOB.

I'mapoxcuael. Kiaccudukarnus ruapokcuaoB. OcHoBanus. Cocrap. [eénoun u
HEpacTBOpUMbIE OCHOBaHMS. Homenknatypa. ®duznueckue ©  XUMHYECKHUE
CBOMCTBA OCHOBaHui. Peakuus HeuTpanuszauuu. l[lonmydyenune u npuMeHEHHe
OCHOBaHMI. AM(OTEpPHBIE OKCUBI U TUIPOKCHUJIBI.

Kucnotel. CocrtaB. Knaccudukamnus, Homenknatypa. @usuueckue U
XUMUYECKUE CBOMCTBA KUCIOT. BEITECHUTENBHBIN DSl METAJUIOB.

Comn. CocraB. Knaccuduxanusa. Homenknarypa. @Pusznueckue CBONCTBa
cosieil. PacTBopumoOCTh cosieii B Boje. XuUMHUeCKUe cBoicTBa cojeid. CriocoObl
nonydeHus coneu. [Ipumenenune cosen.

I'eneTtnueckass CBsI3b  MEXAY OCHOBHBIMM  KJIaCCaMU  HEOPTaHHYECKUX
COCIMHECHUMU.

IIpakTnyeckne padoThI:

1. Ilpuemel Oe3omacHoi pabOThl ¢ OOOPYAOBAHUEM U BELLIECTBAMHU.

CtpoeHue miaMeHu.

2. OuncTKa 3arpsi3HEHHOW MOBAPEHHOM COJIH.

3. [lomydenne u CBOWCTBA KUCJIOPOIA.

4. ITonyueHue BOJOpPOJA U UCCIEIOBAHUE €T0 CBOWCTB.

5. IlpuroroBiieHne pacTBOPOB COJICH C ONMPEACICHHON MacCOBOM A0Jen
PacTBOPECHHOIO BEILIECTBA.

6. Pemenue skcnepuMEHTANBHBIX 3a/1a4 10 TeMe «Bakneimme kiacch
HEOPTaHUYECKUX COCTUHEHUI.

Paznen 2. [lepuoaguveckunii 3aK0H U NMEPUOANYECKAS CHCTEMA XUMHYECKUX

sjiemeHToB /I. U. Menaeineesa. CTpoeHue aroma

[lepBoHauanbHbIE TONBITKA  KJIacCU(PUKAIMA  XUMHUYECKHX  DJIEMEHTOB.
[TonAaTne 0 rpynmax CXOAHBIX 3JEMEHTOB. ECTECTBEHHBIE CEMEMCTBA IIEIOYHBIX
METAJIJIOB U TaJioreHoB. biaropoaHsie ras3bl.
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Ilepnomnueckuii 3axkon JI. M. MenneneeBa. llepumoauueckass cucremMa Kak
€CTECTBEHHO-HayyHasi KJIaccuPUKalUsg XUMHUYECKUX OJJIEMEHTOB. TaOnuuyHas
dopma mpencraBieHus KiIacCUPUKAIMK XUMHUYECKUX dneMeHToB. CTpykTypa
tabmuubl  «llepuogmyeckass cucrema  xuMmuueckux  snemento . WM.
MenneneeBa» (kopoTtkast popma): A- u b- rpymnmsl, nepuoasl. DPu3MUECKUA
CMBICII TIOPAJIKOBOIO 3JEMEHTa, HOMEpa Iepuoaa, Homepa TIpynnbel (s
AJIEMEHTOB A-Tpynn).

Crtpoenue aroma: sapo W 3JIeKTpoHHas oOoiouka. CocTaB aTOMHBIX SJEP:
IIPOTOHBI W HEUTPOHBI. M30TOmBI. 3aps] aTOMHOIO spa, MacCOBOE YHCIIO,
OTHOCHTENbHAsT aToMHast Macca. CoBpeMeHHass (pOpMyJIUpPOBKA TOHITHS
«XUMHUYECKHIN AIEMEHT.

OnexTpoHHass 000J0YKa aroma: TOHATHE 00 DJHEPreTUYECKOM YpPOBHE
(2JIEKTPOHHOM CJIO€), €r0 €MKOCTH. 3alOJHEHUE 3JEKTPOHHBIX CIOEB Y aTOMOB
AJIEMEHTOB TMEPBOrO0 - TpeThero nepuogoB. CoBpeMeHHas (OpMyIHpPOBKA
MIEPUOANYECKOTO 3aKOHA.

3HauYeHUE IMepuoaudeckoro 3akoHa. Hayunsle poctmxkenus [ N
MenzeneeBa: UCHPABICHUE OTHOCUTENBHBIX ATOMHBIX MaceC, NPEACKa3aHue
CYIIECTBOBAHUSI  HEOTKPBITBIX  3JIEMEHTOB,  IEPECTAHOBKM  XUMHUYECKHUX
AJIEMEHTOB B Tmepuoandeckord cucreme. JXKusup u gpesrenbHocTh J[. .
Menneneesa.

Paznen 3. CTpoenue BeliecTBa

DIIEKTPOOTPULIATEIIBHOCTh ~ XUMUYECKUX  3JEMEHTOB. (OCHOBHBIE  BHJBI
XMMHUYECKON CBSI3U: KOBAJICHTHAs HEMOJSPHAs, KOBAJIEHTHAS IOJSpPHAsS, MOHHAS.
BaneHTHOCTh 3J1EMEHTOB B CBETE JJIEKTPOHHOU Teopuu. CTEneHb OKHCIICHHUS.
[IpaBuna onpenesneHus CTENEHN OKUCICHUS 3JIEMEHTOB.

9 kuaace
Paznen 1. MHoroodpa3ue XUMHYECKUX peaKkuuid

Knaccudukanys XUMUYECKUX pEaKIMil: peakiu COSAUHEHUS, Pa3JIoKEeHUS,
3amenieHusi, oOMeHa. OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIE PEAKIIUU.
.OKHCIINTENIb, BOCCTAHOBUTEb, MPOLECCHl OKUCICHHS KM BOCCTAaHOBJIEHUSI.
CocTaBliecHUE ypaBHEHUW  OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX  PEAKIHM  C
MOMOILIBIO METO/1a 3JIEKTPOHHOTO OanaHca.

TeroBble  A(PPexThl  XUMHUYECKHMX  peakuuid.  DK30TEPMUYECKHE U
SHJIOTEPMHUYECKUE peakiuu. TepMOXMMHUYECKHE YypaBHEHUsA. PacueTel 110
TEPMOXUMHUYECKUM YPABHEHUSIM.

CkopocTh XUMHYECKHX peakiui. DakTopbl, BIMSAIONME HA CKOPOCTh
XxuMuueckux peakiuil. [leppoHayanbHOE PEACTABICHUE O KaTalu3e.

O6patumeblie peakuuu. [ToHSITHE O XMMHUYECKOM PaBHOBECHH.

XUMHYECKUE PEAKIMUA B BOAHBIX PACTBOPAX. DJICKTPOJMUTHI U HEAIEKTPOJIHUTHI.
HNoubl.  Katuowel u  aHuoHbl. [ uodpamuas meopusi  pacmeopoe.
DNEKTPOIUTAYECKAsT AUCCOLUANMS KUCTIOT, OCHOBaHMW u cojeil. Crnabbie u
CWIbHBIC JJIeKTpoiuThl. CTeneHb aucconuanuu. Peaknuu WOHHOTO OOMEHa.
VYcenoBus TedeHUs peakiid MOHHOrO OOMEHA JI0 KOHIA. XHMMHYECKHE CBOMCTBA
OCHOBHBIX KJIACCOB HEOPTaHWYECKUX COCTUHEHUN B CBETE MPEICTaBIICHUN 00
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ANEKTPOIUTUYECKOM  AUCCOLUMALMM U OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuusx. [loHsTHE O TUAPOIU3E COJIE.

IIpakTHyeckne padoThI:

1. V3yyeHue BIMSHUS YCJIOBHM MPOBEACHHUS XUMHUYECKHUX peakluii Ha ee

CKOPOCTb.
2. PemieHue sKcnepUMEHTAIBbHBIX 3a7ady 1o Teme «CBOMCTBAa KHCIIOT,
OCHOBAHMI U COJIEH KaK 3JIEKTPOIUTOBY
Paznen 2. MHoroo6pa3ue BelecTB

Hemerammer.  T'amorensr.  [losoxkxeHwe B MEPUOJMYECKOM  CHCTEME
XAMHYECKHUX DIIEMEHTOB, CTpPOCHHE HUX aTOMOB. HaxoxJeHue B HOpHUpOE.
dusznyeckue U XUMHUYECKHE  CBOMCTBAa  TaJIOrCHOB. CpaBHHUTENBHAS
XapaKTEepUCTHKA rajgoreHoB. IlomydyeHne W TNpPUMEHEHHE TallOreHOB. XJIOp.
dusznueckue MW XMMHYECKHE CBOWCTBa xjopa. IlpuMeHenue  xJopa.
XnopoBogopoa. ®Puznueckue cpoiicTBa. [lomydyenue. ConsiHass KuciaoTta W €¢
conmu. KayecTBeHHass peakuusi Ha XJOPHUA-UOHBL. Pacro3HaBaHHWE XJIOPHIIOB,
OpOMMJIOB, MOJIUJIOB.

Kucnopon wu cepa. IlonoxxeHne B NEPUOJMYECKON CHUCTEME XUMHUYECKUX
AJIEMEHTOB, CcTpoeHue ux aTtomMoB. Cepa. Ammorponus cepbl. DuU3NUeCKUe U
xuMuueckue cBorcrBa. Haxoxnaenne B npupone. IIpuMeHenuwe — cepsl.
CepoBonopoa. CepoBoopoiHasi KucioTa U €€ coiu. KadecTBeHHas peakuusi Ha
cynbpua-uonsl. Oxcun ceppi(IV). @Dusznueckue MU XUMHUYECKHUE CBOWCTBA.
[Ipumenenue. CepHucTas KMclIoTa U €€ conu. KauecTBeHHas peakuusi Hacyiab(QuT-
nonbl. Oxcup cepbl(VI). CepHas kucinora. XMMHUYECKHUE CBOMCTBapa30aBICHHON U
KOHLICHTPUPOBAHHOW CEpHOM KUCHOThl. KauecTBeHHass peakuus Ha cCyibQar-
MOHBI. XMMHUUYECKHE PEaKIUH, JeKaIIUe B OCHOBE MOJIYYEHUS CEPHOU KHUCIIOTHI B
IPOMBILUIEHHOCTH. [I[pMeHenre CepHOU KUCIIOTHI.

Azor u dochop. IlomoxeHne B TEPUOAMYECKON CHCTEME XHUMHUYECKHUX
AJIEMEHTOB, CTPOEHHWE MX aTOMOB. A30T, (pU3MYECKHE M XUMHYECKHE CBOWCTBA,
nosyyeHue u npumeHenue. Kpyrosopor azora B npupojae. AMMuak. @uzndeckue
U XMMHYECKHE CBOWCTBA aMMHUaka, IMOJy4deHue, npuMeHeHnue. Conu aMMOHMS.
A30THasi Kucjaora u €¢ cBoiicTBa. OKUCIUTEIbHBIE CBOMCTBA a30THOM KHCIIOTHI.
[Tomyyenue a30THOW KHCIOTBI B Jjabopatopuu. XHUMHYECKHE PEAKIUH,
JeXaluye B OCHOBE ITOJIYYEHHMS a30THOM KHUCJIOTHI B NPOMBINUIEHHOCTH. [Ipum-
MEHEHUE a30THOW KHCJIOThl. ConM a30THOM KHUCIOTBI W HX IIPUMEHECHHE.
A30THBIE y10OpEHHUS.

®dochop. Amnorponusi dochopa. dDuzmyeckrue MW XUMUYECKHE CBOWCTBA
docdhopa. Oxcun docdopa(V). Dochopnas kuciora u ee¢ coau. dDocdopHbie
ya0OpeHus.

Yranepon u kpemuui. IlojiokeHHEe B MEPUOAUYECKOM CHCTEME XUMHYECKHUX
AJIEMEHTOB, CTPOEHUE UX aTOMOB. YTiepoa. Aiotponusi yriepoaa. Ousnyeckue
U XHUMHUYECKHE CBOMCTBa yriepoaa. AncopOuus. YrapHbId Ta3, CBOWCTBA H
dusnonornyeckoe NeUCTBUE Ha OPraHU3M. YTIICKUCHIBIA Ta3. YTOJbHAs KHUCJIOTa
u e¢ conmu. KauectBeHHast peakiusi Ha kKapOoHaT-uoHBI. KpyroBopot yrieposa B
npupoje. OpraHuyecKue COeIMHEHUS yIiiepoa.

14



Kpemuuii. Oxcun kpemuusa(I1V). KpemuueBas kuciora u e¢ conu. CTekIo.
LlemenT.

Meramnel. 1lonoxeHne MeTauioB B INMEPUOAWYECKOW CUCTEME XUMHUYECKHX
AJIEMEHTOB, CTPOEHUE UX aTOMOB. MeTtamumueckas CBsI3b. DU3NYECKHE
CBOMCTBa MeTayIOB. Psii  akTUBHOCTH METAIOB (DJIEKTPOXMMUYECKUN Psijl
HanpspDKeHU MeTayuioB). XHMHYECKHE CBOMcTBa MeTauioB. OOmue crocoObl
nosyyeHust MmetauioB. CIUiaBbl METAIIIOB.

[I{enouynpie Metaybl. [lonoKeHHE WIEIOYHBIX METAJIOB B IMEPUOAUYECKOU
CUCTEME, CTpOeHME HuX aroMoB. Haxoxnenue B mnpupome. Dusnueckue u
XUMHUYECKUE CBOMCTBA WIEJOYHBIX METAUIOB. [IpuMeHeHHe  1IEIOYHBIX
METAJUIOB U UX COCIMHEHHU.

[[lenouno3zemenbHbie MeTaJIbl. [lon0XKEeHNE MIETOYHO3EMENBHBIX METAIOB B
MEPUOJUYECKONM CHUCTEME, CTpOEHHUE HUX aroMoB. HaxoxaeHue B mnpupoje.
Marauii U KaJlbLui, UX BakHeHIne coequHeHns. JKECTKOCTh BOIABI M CIOCOOBI
€¢ yCTpaHEHHS.

Amomunuii. [losoxeHue aaTOMUHUA B IEPUOIUYECKON CUCTEME, CTPOEHHUE €T0
atoma. Haxoxnenue B mpupone. Puznueckue H XHUMHYECKHE CBOMCTBa
amomunuda. [lpumenenue amoMuHUS. AMOOTEPHOCTh OKCHIA U THUIAPOKCHIA
ATIOMHUHUSL.

Kenezo. IlonoxkeHue xeneza B IMEPUOJUYECKOM CHUCTEME, CTPOCHHE €ro
atoma. Haxoxnaenue B npupoje. OuU3ndecKkue U XMMUYECKUE CBOMCTBA Keje3a.
Baxneilime coenuHeHus: jkeje3a: OKCUIbI, THAPOKCUAB U conu xeneza(ll) u
xernesa(Ill), KauecTBennsie peaxuuu Ha nonsl Fe’* n Fe®'.

IIpakTnyeckue padoThbl:

1. TTony4yeHue cCoNTHON KUCIIOTHI U U3yUYE€HHUE €¢ CBOWCTB.

2. PemeHne skcriepuMeHTaIbHBIX 3a/1a4 o Teme «Kuciaopom u cepay

3. Tlomyuenne aMMuaka v U3y4eHHE €ro CBOMCTB.

4. Tlonyuyenue oxcuaa yriaepona (IV) u usydenue ero cBoiicts. Pacno3naBanue

KapOOHATOB.
5. Pemienue skciepuMEHTANBHBIX 33/1a4 TI0 TeMe «MeTallTbl ¥ UX COCTUHEHHUS
Paznen 3. KpaTkuii 0630p BaxHelIMX OPraHu4ecKuX BellecTB

IIpenmer opranmyeckonm xumMuu. Heopranmueckue ©  OpraHUYECKHE
coeiMHEHUs. YTJepoa — OCHOBa XuU3HU Ha 3emiie. OCOOEHHOCTU CTPOEHUS
aToMa yrjiepojia B OPraHM4eCKUX COCTUHCHUSX.

VYrnesogoponasl. IlpenenbHbie (HACHIIEHHBIE) YIJIEBOAOPOABL. MeTaH, 3TaH,
npomaH —  MPOCTEHINHE  MPEJACTABUTENIM  MPEICTbHBIX  YIJIEBOJAOPOIOB.
CrpyktypHble (QOpPMYJIBI YIIEBOJOPOIOB. ['OMOJOTrMYECKUN psAl MPEIeTbHBIX
yrieBoiopoioB. ['omosioru. ®dusnyeckue U XUMHUUYECKHE CBOMCTBA MPEENIbHBIX
yrieBojiopooB. Peakniun ropenuss u 3amenieHus. HaxoxaeHue B mpupoje
MpeAeIbHbIX YriaeBogopoaoB. [Ipumenenre Merana.

HenpenenbHble  (HEHACBIIEHHBIE)  YIJIIEBOAOPOAbLI.  DTUICHOBBIA  psif
HETPEJIETbHBIX YIJIEBOAOPOAOB. JTueH. DU3NUECKHEe U XUMUYECKUE CBONCTBA
stwiieHa. Peakius npucoennnenus. KauecTBeHHbIe peakiuy Ha STWIECH. Peakuus
nosmmMepusanuu. [Honuatunen. [lpuMenenue stusneHa.
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AUETUIIEHOBBIM psAJl HENpeleNbHbIX YIrieBoAopoaoB. AmneruneH. CBoiicTBa
anetusieHa. [lpuMeHnenue aneTuieHa.

[IpousBoaHsie yriaeBoaoponoB. KpaTkuii 0030p OpraHMYECKUX COEIMHEHMI:
OJIHOATOMHBIE ~ COUPTHl  (METAHOJ,  3TAHOJI),  MHOIOATOMHBIE  CIIHUPTHI
(3TUJICHTIIMKOIIb, TJIHUIEPUH), KapOOHOBBIE KHUCIOTHI (MypaBbHHas, YKCYCHas),
CIIOXHBIE 3(PUPHI, )KUPBI, YIIIEBOJBI (TJIIOKO3a, caxaposa, Kpaxmal, IEUII0JI03a),
AMUHOKHUCIIOTHI, OeNKu. Posib G€IKOB B OpraHu3Me.

[lonsiTvE O BBICOKOMOJIEKYJISIpHBIX BemlecTBax. CTpykTypa HOJUMEPOB:
MOHOMEpP, TMOJUMEpP, CTPYKTYpHOE  3BEHO, CTENEHb  MOJUMEPHU3AIHH.
[TonuaTHIIEH, OJIUITPONIUIIEH, TOTUBUHIIXJIOPU/L.

HI. TemaTu4yeckoe MIIAHUPOBAHME

Ne Tema KoauuecTBo KoauuecTBo
n/n 4acoB B aBT. 4acoB B padoueil
nporpaMmme nporpaMmme
1. OCHOBHBIE TIOHATHS XUMHHU 51 52

(YpoBeHb aTOMHO-
MOJIEKYJISIPHBIX TIPE/ICTaBIICHUNA )

2. [Tepuoauueckuii 3aK0H U 7 7
nepuoANYecKas CucTemMa
XUMHYECKUX 3emenToB JI.H.
MenaeneeBa. CTpoeHne atoma

3. CrtpoeHue BemiecTna. 7 9
XUMHYECKas CBA3b
Bcero 8 kaace 65 68
4, MHuoroo6pasue XUMHIECKUX 15 16
peakiuii
5. MHoroo0pa3sue BEIecTB 43 43
6. Kpatkuit 0630p BaskHEHIIIIX 9 9
OpTraHUYECKUX BEIICCTB
Bcero 9 kiaace 67 68
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