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IMosicuuTeILHAS 3aNIMCKA

Pabouast mporpamMma no xumuu B §-9 Kjiaccax cocrapieHa B COOTBETCTBUU C TPEOOBAHUSMU
@denepaibHOTO  TOCYIApPCTBEHHOTO  O0Opa30BATENIFHOTO — CTaHJapTa OCHOBHOTO — OOIIEro
obpasosanus ITpuka3 Munoopuayku Poccum ot 17.12.2010 N 1897 (pen. ot 11.12.2020), Ha
OCHOBE TPUMEPHOH OCHOBHOM OO0pa3oBaTeNbHOW MNPOTPAMMBI [0 XHMHH, C YYETOM
denepanbHOro mepeuHss Y4eOHHMKOB, pekoMeHIoBaHHbBIX MO P® k wucHoiab3oBaHHIO B
oOpa3zoBareiapHOM Tporiecce B OY paccunTaHa Ha MpenojaBaHue 1Mo y4eOHUKaAM:

«Xumus 8 xiaccey aprop O.C. 'abpuensn, M., JIpoda, 2016r.

«Xumusa 9 knace» aropel O.C.I'abpuensn, U.I.Octpoymos, C.A.Cnankos, M.,IIpocsemenue,
2019r.

W3ydenne XMMUU Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHMsI HANpPaBIECHO Ha JOCTHIXKEHUE
CIEAYIOLIMX LeJe:

Mean :
. DopMUPOBAHKE Y YUALIUXCS LEITOCTHOM €CTECTBEHHO-HAYUYHOW KapTUHBI MUPA.
. Pa3zBuTne mnO3HABAaTENbHBIX HWHTEPECOB, HWHTEIUIEKTYAIbHBIX M TBOPYECKUX

CIIOCOOHOCTEH ywaluMxcsi B Ipollecce H3YYEHHMs XMMHUYECKOM Hayku M €€ BKJIaja B
COBPEMEHHBI HAy4YHO - TEXHHYECKHH Mporpecc; (HOpMUPOBAHHE BAKHEHIIMX JIOTHUYECKUX
ornepanuil MbIIJIEHUS (aHAJIW3, CUHTE3, 0000IEeHMEe, KOHKPETU3allus, CpaBHEHUE U Jp.) B
IIPOLIECCE NO3HAHMSI CUCTEMBI BaXHEHMINX NOHATUMN, 3aKOHOB U TEOPUH O COCTaBe, CTPOCHUH,
CBOMCTBAaX ¥ NIPUMEHEHUU XUMUYECKUX BELIECTB.

. Bocnuranue yOexIEHHOCTHM B TOM, YTO MPUMEHEHHE MOJYYCHHBIX 3HAHUHA U
YMEHUH 10 XUMHM SIBIsIeTCS OOBEKTHBHOH HE0O0XOAMMOCThIO Ui Oe3omacHOi paloThl ¢
BEIIECTBAMH U MaTepHajaMy B ObITY ¥ Ha IIPOU3BO/ICTBE.

. IIpoexkTupoBanue W pealns3anus BBITYCKHUKAMH OCHOBHOM UIKOJIBI JIMYHOU
o0pa3oBaTeNbHOW TpaekTOpuM: BbIOOp mpoduias oOydeHus B cTapuleid IIKole WK
PO eCCHOHAIIBHOTO 00Pa30BATEIHLHOTO YUPEIKICHHUS.

. OBnazneHrne  KJIIOYEBBIMH  KOMIIETEHLMSIMHU: y4e0HO-T103HaBaTEIbHBIMH,
MH(OPMALIMOHHBIMHU, [IEHHOCTHO-CMBICJIOBBIMU, KOMMYHUKATHBHBIMHU.

Jns nocTukeHus 3TUX 1iefiell B Kypce XMMHUU Ha CTYNEHM OCHOBHOTO 00Iero odpazoBaHUs
pelaroTCs CIeayIoHe 3aAaYun:
V' (opmupyroTcs 3HaHMS OCHOB XHMHYECKOH HAYKH — OCHOBHBIX (DAKTOB, TMOHSATHH,
XMUMHUYECKHX 3aKOHOB M TEOPHii, BEIPR)KEHHBIX ITOCPEICTBOM XMMUYECKOT'O SI3bIKa;
v’ pa3BUBAIOTCA yMeHUs HaOm0aaTh 1 OOBACHIIOT XUMHUYECKUE SBICHUSI, TPOUCXO/IAIIIE
B IIPUPO/JIE, JTaOOPATOPHBIX YCIOBUAX, B OBITY M Ha IPOU3BOJICTBE;
v IpUOOpeTaroTCs ClENuaibHble YMEHHMS W HaBBIKA IO 0OE30MacHOMY OOpalIeHHuIo ¢
XUMHUYCCKUMU BCIICCTBAMU, MaTCpHUalaMU U IMPOLECCaAMU,
v (popMHpyeTCsT T'YMaHHCTHYECKOE OTHONICHHE K XHMHHM KaK IMPOU3BOJUTEIHLHOU CHIIE
o011ecTBa, ¢ TOMOIIBIO KOTOPOH peratoTcs riio0anbHble MPoOIeMbl YeT0BEYECTBA;
v/ OCYIIECTBJISETCSI HHTETPAIUsI XAMUYECKON KapTHHBI MUPA B €IHHYI0 HAYYHYIO KapTHHY.

IInanupyemMsie pe3yJbTaTbl OCBOCHHS Y4eOHOI0 MpeaMeTa

[To 3aBepreHNI0 Kypca XMMUHW Ha 3TaHE OCHOBHOTO 00IIeT0 00pa30BaHus BBHIITYCKHUKH
OCHOBHOI1 LWWKOJIBI JOJKHBI OBJIA/IETh CIIEIYIOIIMMH PE3yJIbTaTaMu:



|. JIuynoCTHEBIE pPE3yIIBTATH:
1) ocosnanue cBoeit STHUYECKOI TPUHALIEKHOCTH, 3HAHKE UCTOPUH XUMHH M BKJIaa
POCCUICKON XMMHUYECKON HAYKH B MUPOBYIO XUMHUIO;
2) hopmuposanue OTBETCTBEHHOTO OTHOLICHHS K O3HAHMIO XUMUH; FOTOBHOCTH M
CIIOCOOHOCTH 00YYaIOUINXCs K CAMOPA3BUTHIO M CaMOOOPa30BaHUIO HA OCHOBE M3YYECHHBIX
(aKxTOB, 3aKOHOB ¥ TEOPUI XUMHH; OCO3HAHHOTO BHIOOPA U IIOCTPOCHUE MHIMBH LY aJTbHON
00pa30BaTeIbHOI TPAEKTOPUH;
3)  Popmuposanue 1enoCTHON €CTECTBEHHO-HAYYHON KAPTHHBI MUPA, HEOTHEMJIEMOM 9aCThIO
KOTOpOM fABJIIETCSA XUMHUYECKAsi KapTUHA MUDa,
4) osenadenue cOBpEMEHHBIM A3BIKOM, COOTBETCTBYIOIIUM YPOBHIO Pa3BUTHUS HAYKH U
00LIECTBEHHON NIPAKTUKH, B TOM UUCIIE U XUMHUYECKUM;
5) oceoenue connanbHbIX HOPM, TIPABHJI IOBEACHUS, PoJiel U (OPM COLUANBHOMN KU3HU B
colMyMe, IPUPOJE U YACTHOM JKU3HHU HAa OCHOBE 3KOJIOTUYECKON KYJIbTYPhI U 0€3011aCHOTO
oOpallieHus ¢ BEIIeCTBAMU U MaTepualaMy;
6) opmuposanue KOMMYHUKATUBHOI KOMIIETEHTHOCTH B OOLIEHUH CO CBEPCTHUKAMH H
B3pPOCIIBIMH B Ipoiiecce 00pa3oBaTelIbHOM, 00IIECTBEHHO MOJIE3HOH, YueOHO-
MCCJIEIOBATENBCKOM, TBOPUECKOMN U IPYTUX BUJIOB JIEATEIHHOCTH, CBSI3aHHBIX C XUMUEH.

1. Meranpeamernsie pe3yabTars:
1) onpedenenue ueneii cobcTBEHHOro 00yYeHMs, MOCTaHOBKA U (GOPMYJIMPOBAHUE ISl CEOs
HOBBIX 3a/1a4;
2) naanuposanue TyTei NOCTHKEHHS KEIAEMOT0O PE3y/IbTaTa 00ydeHHs XUMHUH KaK
TEOPETHYECKOTO, TAK U DKCIIEPHMMEHTAILHOTO XapaKTepa;
3) coomnecenue cBOMX NEHCTBHIL ¢ IIAHUPYEMBIMM PE3YJILTATAMH, OCYUECMETEHIE KOHTPOIS
CBOE JIEATENHLHOCTH B IIPOLECCE TOCTUKEHUS PE3YIILTATA, onpedenenue Crioco00B AeHCTBU
IIPH BBIIOJHEHUH JIJAOOPATOPHBIX ¥ MPAKTHYECKUX PAOOT B COOTBETCTBUH C NPABUIIAMHU TEXHUKH
0€30I1aCHOCTH;
4) onpedenenue NCTOUHUKOB XMMUYECKOH HH(POPMAIIUH, IOTyYEHUE U AHATH3 €€, CO3aHue
MH(POPMAMOHHOTO IIPOLYKTA M €T0 IIPE3CHTALNS;
5) ucnonvsosarie OCHOBHBIX MHTEIUIEKTYaTBHBIX OTIEPALIMI: aHAIIM3a M CHHTE3a, CPABHEHHS U
CHCTEMATU3AlUK, 0000LIEHNS U KOHKPETU3ALUH, 6bls61eHUe TIPHIUHHO-CIIEACTBEHHBIX CBA3EH
nocmpoenue TOTHUECKOr0 PacCyKIACHUS U yMO3aKIIKOUeH!s (MHIYKTUBHOTO, JI€IyKTHBHOIO U
TI0 aHAJIOTHMH) Ha MaTepHalle ECTECTBEHHO-HAYYHOI'O COIEPIKAHUS;
6) ymenue co3naroT, NPUMEHATH M NPEOOPA3OBHIBATH 3HAKH U CUMBOJIBI, MOJICIIM M CXEMBI [T
pelenus y4eOHbIX U MO3HABATENbHbIX 3a/1a4;
7) ¢opmupoeanue n pazéumue 3K0NOTHIECKOTO MBINLIEHHS, YMEHUE IPUMEHSTE €T0 B
H03HABATENBHON, KOMMYHMKATUBHOM, COLMAILHON MPAKTUKE U IPOPECCUOHATLHOM
OPHEHTAINHY;
8) zenepuposanue uzeit u onpenenenue cpeicTB, HEOOXOUMBIX IS UX PEaTU3aLHY.

9) (opmuposarnue v pazsumue 3K0TOTUIECKOTO MBIIUIEHHS], yMEHHE TIPUMEHSTH €70 B
MO03HABATEJIbHON, KOMMYHUKAaTUBHOM, COLIMATILHON MPAKTHKE U MPOPEeCCHOHAIBHON
OpHEHTALINH;

10)  zenepupoeanue wneii u onpeeneHne CPEICTB, HEOOXOIUMBIX [T UX PEATH3ALINH.



1. TIpenmernbie pesynbrarsr:

BbINYCKHUK HAYYUTCS:

XapaKTepu30BaTh OCHOBHBIC METO/IbI TO3HAHUSA: HAOIIOJICHHE, H3MEPEHHE,

HKCIIEPUMEHT;

ONMCHIBAThL CBOMCTBA TBépI[bIX, KUIOKHUX, I‘aSOOGpaBHBIX BCIICCTB, BBIACIIAA UX

CYIIECTBEHHBIE ITPU3HAKY;

PacCKpbIBATbL CMBICJI OCHOBHBIX XUMHWYCCKUX MMOHATHH «aToM», «KMOJICKYJIa»,
«XMMUYECKHUH IEMEHT»,  «IIPOCTOE BEHIECTBOY, KCIOKHOE BELIECTBOY,

«BAJIEHTHOCTBY, «XMMHUYECKAs PEaKLUs», HCIOIb3Ys 3HAKOBYIO CHCTEMY XHMUH;

PACKpBIBaTh CMBICI 3aKOHOB COXPAaHEHHS MacChl BEIIECTB, TOCTOSHCTBA COCTABA,

aTOMHO-MOJIEKYJIIPHOI Teopuu;

pa3nuyuaTh XMMUYECKHE M (PU3NYECKUE SBICHUS,

Ha3bIBaTh XUMHUUYECKHE DIICMEHTHI;

OIIPEJIETISITH COCTAB BEIIECTB 110 UX (popMyram;

OIIPEJICTIATh BAICHTHOCTH aTOMa JJIEMEHTA B COSAMHCHHUSX;

OIIPEJICTIATh THIT XUMHYECKHUX PEaKLIUii;

Ha3bIBATh MIPU3HAKU U YCIIOBUA IIPOTCKAHUA XUMHUYCCKUX peaKuHﬁ;

BBIABJIATH NIPU3HAKHU, CBUACTCIIBCTBYIOIINUE O IPOTCKAHUN XUMHYECKOH peaKkuuu mnpu

BBITIOJTHEHUH XUMHUYECKOTO OTBITA;

COCTaBJIATH (POPMYJIbI OMHAPHBIX COSTNHEHUH;

COCTaBJISITh YPaBHEHHS XUMHUECKHX PEaKLIUi;

coOnroaaTh rnpaBuiia 6€30MacHoO paboThI IPU MPOBEAECHUHN OIBITOB;

II0JIb30BAaThCS JIAOOPATOPHBIM 000PYIOBaHHEM U IIOCYI0H;

BBIYHUCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB;

BBIYHCIIATH MAaCCOBYIO JIOJII0O XUMHUUYECKOT0 3JIEMEHTA 110 (hopMyIie COeTHEeHNS;

BBIYHCIIATH KOJTMYECTBO, 00BEM MIIM MACCy BELIECTBA 110 KOJIMYECTBY, 00BEMY, Macce

pEareHToB MJIM NMPOJYKTOB PEaKIIH;

XapakTepu3oBaTh (pU3NUecKre U XUMUYECKHUE CBOMCTBA MPOCTHIX BEIIECTB: KUCIOPOJA U

BOJIOPOAA;

HoJy4aTh, COOMpaTh KUCIOPOA U BOJOPO/;

pacrio3HaBaTh ONBITHBIM ITyTEM ra3000pa3HbIe BEIIECTBA: KUCIOPO, BOAOPOL;

pPacKpbIBaTh CMBICI 3aKOHA ABOTaIpO;

PaCKpBIBATh CMBICI IOHATHH «TEMI0BOM 3((eKT peakum», «MOJSPHBIA 00beM»;

XapaKkTepu3oBaTh (pU3nUecKre 1 XUMUYECKUEe CBOMCTBA BOJIBI,

PaCKpBIBATH CMBICIT TIOHSTHS «PAaCTBOPY;

BBIYHCIIATH MAaCCOBYIO JOJII0 PACTBOPEHHOTO BEIIECTBA B PACTBOPE;

IPUTOTOBIISATH PACTBOPHI € OINIPeIeNIEHHON MacCOBOM J10J1ei PaCTBOPEHHOT'O BEIECTBA;

Ha3bIBaTh COCAMHCHH A N3YUCHHBIX KJIACCOB HCOPraHNMYCCKUX BEIICCTB,

XapaKTCPU30BaATh (1)1/131/Iqe01<1/1e 1 XUMHYECKHE CBOMCTBA OCHOBHBIX KJIaCCOB

HEOPraHMYECKUX BEIIECTB: OKCUJIOB, KUCIIOT, OCHOBAHUH, COJIEH;

OTIpeNieNATh IPUHAJIEKHOCTh BEIIECTB K ONPEAEICHHOMY KJIacCy COeMHEHUH;

COCTaBJIATH (POPMYJIBI HEOPIaHUYECKUX COETMHEHUI N3yUEHHBIX KIJIAaCCOB;



MPOBOAMTDH OMBITHI, HOATBEPKIAIOIINE XUMHUUYECKHE CBONCTBA U3yUEHHBIX KJI1aCCOB

HEOPraHUYECKUX BEILECTB;

pacro3HaBaTh ONBITHBIM ITyTEM PAaCTBOPBI KUCIIOT U MIET0UYEH M0 U3MEHEHUIO OKPACKHU

UHAUKATOPA;

XapaKTepU30BaTh B3aMMOCBSI3b MEXK/Y KJacCaMU HEOPTraHMUECKUX COCIMHEHMIA;

packpsiBaTh cMbIch [lepuonnueckoro 3akona /. . MenneneeBa;

OOBSACHATh (PUINICCKUI CMBICII aTOMHOTO (TIOPSAKOBOT0) HOMEpPa XUMUYIECKOTO

3JIeMEHTa, HOMEPOB IPYIIIbI U Iiepruoja B nepuoanueckoit cucreme Jl. M. Menneneena;

O00BSACHATH 3aKOHOMEPHOCTH U3MEHEHHUS CTPOEHUSI aTOMOB, CBOMCTB 3JIEMEHTOB B

npeJienax MajlbIX MEePUOO0B U TNIaBHBIX MOATPYIII;

XapaKTepU30BaTh XUMUYECKHE 3JIEMEHTHI (OT BOJOPO/a A0 KaJbIusl) HA OCHOBE UX

10JI0’KEeHUs B nepuoauueckoit cucreMe Jl. M. MeneneeBa u 0cOOEHHOCTEN CTPOECHUS UX

aTOMOB;

COCTaBIISITh CXEMbI CTPOCHUS aTOMOB TEPBBIX 20 3JIEMEHTOB MEPUOINUECKON CUCTEMBI

J. . Menneneena;

PacKpbIBAaTh CMBICT MOHATUN: «XUMUYECKAsI CBSI3bY», «IJIEKTPOOTPULIATEIBHOCTDY;

XapaKTepU30BaTh 3aBUCUMOCTh (PH3UYECKIX CBOMCTB BEIIECTB OT THUIIA

KPUCTAIIIMYECKON PelIETKY;

ONPENETATh BUJI XUMUYECKOM CBSI3M B HEOPTraHUYECKUX COCIUHECHUSIX;

M300paxaTh CXEMbI CTPOSHHS MOJIEKYJI BEIIECTB, 00pa30BaHHBIX Pa3HBIMU BUAAMHU

XUMHYCCKHUX CBS3CH;

PacKpbIBaTh CMBICT MOHATUN «HOH», «KATHOH», «aHUOHY, «3JEKTPOIUTHD),
«HEDJIEKTPOIUTHDY, «JEKTPOIUTUYECKAS TUCCOLIUALIMS, «OKUCITUTEIbY, «CTEIEHb

OKHUCIICHUS», «BOCCTAHOBUTEIIbY, OKUCIEHUE», «BOCCTAHOBIICHUEY;

OTIPEIeNIATh CTENEeHb OKUCIICHHSI aTOMa 3JIEMEHTa B COCIMHEHUU;

PacKpbIBATh CMBICI TEOPUH SIEKTPOIUTUUECKOMN TUCCOLMALINN;

COCTaBJISITh YPABHEHHMS SJIEKTPOIUTHYECKON TUCCOLMALIUU KUCIIOT, IIeJI0UeH, CONeH;

OOBSACHATH CYLTHOCTh MPOIECCA AMEKTPOIUTUYECKON TUCCOLMAIMN M peaKIUii HOHHOTO

oOMeHa;

COCTaBJISITh IOJHBIE U COKpAIIEHHbIE HOHHBIE YPAaBHEHUS PEAKIN 0OMeHa;

OTIpeeNATh BO3MOXKHOCTh MPOTEKaHMsI peakluii HOHHOTO 0OMEHa;

MPUBOAUTH PEAKIINH, MOATBEPKIAIOIINE KAUECTBEHHBII COCTAaB Pa3IMYHBIX BEILIECTB;

ONpeeNsATh OKUCIUTENb U BOCCTAHOBUTEIID;

COCTaBJISITh YPABHEHHS OKUCIIUTEIILHO ~-BOCCTAHOBUTEIHHBIX PEAKIIN;

Ha3bIBaTh (PAKTOPHI, BAUSIONINE HA CKOPOCTh XUMHUECKOU PEaKIIHH;

KIIaCCU(UIIUPOBATh XUMHUYECKHE PEAKIIMU MO PA3IMYHBIM MTPU3HAKAM;

XapaKTepU30BaTh B3aMMOCBSI3b MEXJYy COCTAaBOM, CTPOEHHEM U CBOMCTBaMU

HEMETAIIJIOB;

MIPOBOJIUTH OTIBITHI TIO MOTYUYEHHI0, COOMPAHHIO U M3YUCHUIO XUMUIECKHUX CBOMCTB

ra3000pa3HBIX BEIIECTB: YIICKUCIIOTO Ta3a, aMMHUaKa;

pacro3HaBaTh ONBITHBIM ITyTEM ra3000pa3Hble BEIIECTBA: YTIEKUCIIBIN I'a3 U aMMHUaK;

XapaKTEepPU30BaTh B3aMOCBS3b MEXIY COCTABOM, CTPOEHHUEM U CBOMCTBAMH METAILIIOB;

Ha3bIBaTh OPTaHUYECKUE BEIIECTBA MO UX POpMyJie: METaH, dTaH, THUJICH, METaHOJI,

3TaHOJI, MIMILIEPUH, YKCYCHAsI KUCJIOTa, aMUHOYKCYCHAas KUCJIOTa, CTeapUHOBasi KUCJIOTa,



OJIEMHOBAs KUCJIOTA, [II0K034;

® OLICHUBATH BIUSHUE XUMUYECKOTO 3arpsA3HEHUS OKPYKAIOLIEH Cpeibl HA OpraHu3M
YeJI0BEKa;

® IpaMOTHO OOpalaThcs C BEIECTBAMU B IIOBCEIHEBHOM KHU3HH;

®  OIpEleNsATh BO3MOXHOCTb IPOTEKAHUS PEAKIMI HEKOTOPBIX IIPEICTaBUTEIICH
OpPraHUYECKUX BELIECTB C KMCIOPOAOM, BOJOPOAOM, METAJIIAMHU, OCHOBAHUSIMU,
raJIOr€HaMHU.

BbINyCKHUK MOJYYHT BO3MOKHOCTH HAYYUTHCS:

* BBIJIBUTaTh U MPOBEPSITH IKCIIEPUMEHTATBHO TUIIOTE3bI O XUMUYECKUX CBOMCTBAX
BEIIECTB HA OCHOBE UX COCTaBa M CTPOCHUS, UX CIIOCOOHOCTH BCTYIATh B XUMHUYECKUE PEAKIIHH,
0 XapakTepe U NPOAYKTaX pa3IMYHbIX XUMHUYECKUX PEAKIIUN;

* XapaKTepU30BaTh BEILECTBA IO COCTABY, CTPOCHUIO M CBOMCTBAM, YCTaHABIMBAIOT
MIPUYNHHO-CIIEACTBEHHBIE CBSI3H MEXK]y JaHHBIMU XapaKTEPUCTUKAMH BEIIECTBA;

* COCTaBJISATH MOJICKYJISIPHBIC U TIOJIHBIC MOHHBIE YPABHEHUS 110 COKPAIIEHHBIM
WOHHBIM YPaBHECHUSIM;

* MPOTHO3UPOBATH CIIOCOOHOCTH BEILIECTBA MPOSBISATH OKUCIUTEIbHBIC UITH
BOCCTAHOBUTEJILHBIE CBOMCTBA C YUETOM CTETICHEH OKUCIICHUS 3JIEMEHTOB, BXO/ISIIHNX B €T0
COCTaB;

* COCTaBIIATh YPaBHEHUS PEAKIMil, COOTBETCTBYIOIIMX MOCIEA0BATEIHLHOCTH
MIpPEeBpPALICHUI HEOPraHUYECKHUX BEIIECTB Pa3IMYHbIX KJIACCOB;

* BBIJBUTATh U MPOBEPSITh SKCIIEPUMEHTAILHO THIIOTE3bI O Pe3yIbTaTaX BO3ACHCTBHS
pa3nuyYHbIX ()aKTOPOB HA U3MEHEHUE CKOPOCTU XMMHUUYECKOMN peaKklnu;

* HCIOJIb30BAaTh MPUOOPETEHHBIC 3HAHUS JISI SKOJOTHYECKH IPaMOTHOTO MTOBEICHHUS B
OKpYKarolie cpene;

* HCIOJIB30BaTh MPHOOPETEHHBIE KIFOUEBbIE KOMIIETEHIH NP BBIMOJIHEHUU TIPOEKTOB
1 yueOHO-UCCIe0BATEIbCKUX 3a4a4 110 U3YYEHHUIO CBOWCTB, CIOCOO0OB MOMyUeHUs U
pacro3HaBaHUs BELIECTB;

* O0OBEKTHBHO OIEHWBATh MH(POPMAIIHIO O BEIIECTBAX U XMMUYECKUX TPOIleccax;

* KPUTHUYECKU OTHOCHUTHCS K TICEBIOHAYYHON MH(POPMAIINH, HETOOPOCOBECTHOM
peKJiame B cpeicTBaxX MaccoBO MH(pOpMAIUY;

* 0CO3HaBaTh 3HAUYECHUE TEOPETHUUECKUX 3HAHUHN 1O XUMUHU JIJISI TIPAKTUIECKOM
NeSITEIbHOCTH YEJIOBEKa;

. CO3AI0T MOJICJIM U CXEMBI JIJISl PEIICHUs YU4EeOHBIX U TTO3HABATEIbHBIX 33/1a4;

MOHUMATh HEOOXOAMMOCTh COOIIOACHUS TPEANMUCAHUIN B MHCTPYKIIHSIX 110

WCIIOJIb30BAHUIO JIEKAPCTB, CPEACTB OBITOBON XUMHUH.

Coaep:xxaHue yueOHOro npeaMera ¥ TpeGoBaHus K YPOBHIO MOATOTOBKH y4al[UXCsl
8 kiaacc

HavanbHble NOHATHSA U 3aKOHBI XUMUM (214)
Tena u BemecTBa. CBoMCTBa BElIECTB. JTaJOHHbIE (U3UYECKUE CBOMCTBA BEIIECTB.
Martepuansl u MmaTepuanoBeaeHue. Poiab XuMuu B )KU3HU COBPEMEHHOTO o01iecTBa. OTHOIIEHUE
oOmiecTBa K XUMUU: XeMOUIus 1 xeMooous.



Meroasl m3yuenus xumuu. HaOmrionmenue. DxcriepuMeHT. MopenupoBanue. Mogjenu
MaTepHualbHbIE U 3HAKOBbIE HJIM CUMBOJIbHBIE.

I'azer. XKunkoctu. TeEpnbie BemecTBa. B3auMHbBIE IEpexonbl MEXKIy arperaTHbIMU
COCTOSIHUSIMU BEILIECTBA: BO3TOHKA (CyOnMMaIus) u aecyonumanus, KOHISHCAlUs U UCTIapeHHe,
KpUCTAJIJIN3alUs U IUIaBJICHHE.

®uznueckue sBiIeHUs. YucThle BEECTBa U CMeCU. [ OMOTe€HHBIE U T€TEPOreHHbIE CMECH.
Cmecu razoobOpasnble, xuakue U TBEpAble. CrocoObl paslieneHusl cMeceil: MeperoHka, WUiu
TUCTWUISAIMS,  OTCTauBaHue, (GUIbTpPOBaHME, KpHUCTAUIM3AlMsl  WIM  BBbIIapUBaHUE.
Xpomarorpadus. [Ipumenenue 3Tux cnoco0oB B 1a00paTOPHOIl MpaKTUKE, HAa TPOU3BOJICTBE U B
OBITY.

XuMuyeckue 3JaeMEHThl. ATOMBI U MOJEKyJsbl. [IpocTele U ClIOKHBIE BEILECTBA.
AmoTponus Ha npuMepe Kuciopoaa. OCHOBHbIE MOJIOKEHUSI aTOMHO - MOJIEKYJISIPHOTO YUEHMSL.
Nonsbl. BemecTBa MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHHUSL.

3Haku (CHMMBOJIBI) XUMHUYECKUX »3JeMEHTOB. MHdopmainus, KOTOPYIO HECYyT 3HaKH
XUMUYECKUX JJIEMEHTOB. OTHMOJIOTMS Ha3BaHUN HEKOTOPBIX XUMHUYECKHUX JIJIEMEHTOB.
[Tepuoanueckas tabnuua xumuyeckux siaemeHToB JI. M. MeHaeneeBa: KOPOTKONEPHOIHBIA U
JUTMHHONIEPUOAHBIN BapuaHThl. [lepros! u rpynnsl. ['1aBHas 1 moGoyHast HOATPYMIIbI, UK A- U
b-rpynnsl. OTHOCUTENIbHASA aTOMHAs Macca.

Xumudeckue ¢opmyinbl. MHaekesl n koddduimerTsl. OTHOCHUTENBHAS MOJICKYJISIPHAS
Macca. MaccoBasi 705 XMMHUYECKOIO JIeMEHTa B coeauHeHuu. MHpopMalus, KOTOpyro HECYT
XUMHUYECKHE (HOPMYITHI.

BanentHocts. CTpykTypHblE (QOpMYIBl. XHUMHUYECKHE 3JIEMEHTHl C TMOCTOSIHHOW U
MEPEMEHHOI BalleHTHOCThIO. BriBoa dopmynbl coeauHeHus mo BalieHTHOcTU. OmnpeneneHue
BaJICHTHOCTH XHMHUYECKOro »sJemMeHTa 1o ¢opmyne BemectBa. CocraBieHHe Ha3BaHUN
COCIMHEHUH, COCTOALIMX U3 JBYX XHWMHYECKUX OJJIEMEHTOB, II0 BaJEHTHOCTH. 3aKOH
MIOCTOSIHCTBA COCTAaBa BELIECTB.

Xumudeckue peaknuu. PeareHTl W NPOAYKTHl peakiuu. [Ipu3HaKW XUMHUECKHX
peakiuii. YCioBUs MX MPOTEKAaHUS W MpeKpaiieHus. Peakiuu ropeHus. DK30TE€pPMUUYECKUE U
SHIOTEPMUYECKUE PEAKIIUH.

3aKOH COXpaHEHHsS Macchl BeELIECTB. XuMHUYeckue ypaBHeHHs. (CocTaBiieHuE
XUMHUYECKHUX ypaBHeHUH. MHpopManms, KOTOpyro HECET XUMUUYECKOE YPaBHEHHE.

Knaccudukanus XUMHUUECKUX pEaKIUi MO COCTaBy M YHUCIY PEareHTOB U MPOIYKTOB.
Tunel XUMHYECKHX peakiuil. Peakuuu coeluHEHUs, Pa3I0oXKEeHHs, 3aMEIIeHHUs U OOMeHa.
KaranuzaTops! 1 kaTanus.

JeMoHCTpanyuu
* Komnekuust MaTepranoB U U31EINI U3 HUX.
* Monenu, ucnosib3yeMble Ha ypokax (hu3nKu, Onosoruu u reorpadpuu.
* OObEMHBIE U HIAPOCTEPHKHEBBIE MOJIETTH HEKOTOPHIX XUMHUUECKHUX BEIIECTB.
*  Mogenu KpUCTaNIMYECKUX PEIIETOK.
* Cobupanue npudopa s MOTyUYEHHs ra3a u IpoBepKa ero Ha FepMETHYHOCTb.
* Bo3sronka cyxoro yipaa, oaa uinu HadTamuHa.
* ArperatHble COCTOSIHHSI BOJBI.
* PazneneHue JByX HECMEIINMBAIOIMNXCS )KUJKOCTEW ¢ TOMOLIBIO AECIUTEIBHON BOPOHKH.

e JlucTHIIATOp U €ro padoTa.



* VYcraHoBka s GuibTpoBaHus U e€ padoTa.

* VYcraHoBKa JUIs BhIIapUBaHUs U €€ pabora.

* Komnekuust 6bITOBBIX TPUOOPOB JJ1s1 PUIBTPOBAHUS BO3TyXa.

* Pazgenenue kpacsiero Bemectsa (haomacrepa ¢ IOMOIIbI0 OyMaXHONH XpoMaTorpaduu.
*  Moaenu alI0TPONHBIX MOIU(UKALIMIA YTIEPOaa U CEepHI.

* Tlomyyenue o30Ha.

* Tloprpersl 1. 4. Bepuenuyca u JI. . Menneneesa.

* KopoTkoneproiHbli U ITTMHHONIEPUOIHBIN BapuaHThl [lepuoandeckoi cucremsl 1. U.
Meupeneena

* KoHcTpyHnpoBaHHE HIAPOCTEPKHEBBIX MOJIENIEH MOJIEKYII.

* Amnnapar Kunna.

* Paznoxenue Ouxpomara aMMOHHSL.

* T'openue cepbl U MAarHUEBOMU JICHTBHI.

* Iloprpetsl M. B. JlomonocoBa u A. JI. JIaByassbe.

*  OnepIThl, WUTIOCTPUPYIOLINE 3aKOH COXPAHEHUSI MACCHI BELIECTB.

* Topenue pocdopa, pacTBOpeHHE MPOAYKTA TOPEHHS B BOJIC M HCCIICIOBAHUE
MOJIYYEHHOTO PacTBOPA JIAKMYCOM .

® BSaHMOHeﬁCTBHC COJISIHOM KMCIIOTBI C IIMHKOM.

* [lonyuyenue ruapokcuna meau(Il) u ero pasioxeHue Npu HaArpEeBaHHUH.
JlabopaTopHbie ONBITHI

O3HakoMJIEHHE ¢ KOJUIeKLUel 1abopaTOpHOM MOCYbl.

[TpoBepka npubopa /i NOTyUYEHUs I'a30B HA FEPMETUYHOCTb.

O3HakoMIIeHHE ¢ MUHEpATIaMH, 00pa3yIOIIUMU TPAHHUT.

[TpuroroBieHye reTepoOreHHON CMeCH IIOPOLIKOB CEPBI U JKENe3a U UX pa3JIesICHueE.
B3anmMopelicTBre pacTBOPOB XJIOPUOB U HOAMJOB KajKsl ¢ paCTBOPOM HHUTpaTa cepedpa.
[Tonryuenue ruapokcuna menu(ll) u ero B3aumosielicTBue ¢ cepHON KMCIOTOM.

B3anmozerictBre pacTBOpa coAbl ¢ KUCIOTOM.

O NOoO R WNRE

[TpoBepka 3akOHa COXpaHEHHUS MAacChl BELIECTB HAa NPHUMEPE B3aUMOJCHCTBUS IIENOYM U
KHUCIIOTBI.
9. TlIpoBepka 3aKOHAa COXPAaHEHHS MAcChl BEIIECTB Ha NPUMEPE B3aUMOIEHCTBUS WIENOYH U
conu xenesa (1II).

10. Pasnoxenune nepokcuaa BOZOpoaa ¢ MOMOIIBI0 okcuaa Mapranna (IV).

11. 3amemenwue xene3oM Meay B MEJHOM KYIIOPOCE.
[TpakTrueckue paboOTHI

1. 3HaAKOMCTBO C JIaDOpaTOpHBIM o0OpyaoBaHueM. [IpaBuiia TEXHUKU O€30MAaCHOCTH NP
pabote B kabunere xumuu. HexoTopsie Buabl padoT.
2. AHanM3 MoYBbI

Baneiiluue npeacraBuTe/ M Heoprannyeckux Bemects. KosimyecTBeHHbIe OTHOLLIEHHS B

xumun (184)
CocraB Bo3ayxa. [lonsTie 00 00bEMHOI 7101€ KOMIIOHEHTA MPUPOIHON Ia30BOi cMecH

— Bo3ayxa. Pacuér o0bEmMa KOMITOHEHTA Ta30BOi CMecH 10 ero 00BEMHOMU J0TIE U
HA000pOT.



Kucnopona. O3on. [Tonydyenue kucnopoaa. CoOupanue u pacrno3HaBaHUE KHCIOPO/IaA.
XUMHUYECKUE CBOMCTBA KUCIOPO/a: B3aUMOJICHCTBHUE C METAJUIAMU, HEMETAJUIAMU U CII0KHBIMU
BeuectBamu. [Ipumenenune kucnopoaa. KpyroBopor Kuciopoaa B pupoze.

Oxkcunel. OOpazoBaHue Ha3BaHU OKCHIOB 10 UX Gopmynam. CocraBneHue Gopmyn
OKCHJIOB 110 MX Ha3BaHUsM. [IpeacTaBuTeny OKCHIOB: BOJIa U YTIEKUCIIbIN ra3, HerameéHas
U3BECTb.

Bonopon B npupozae. dusnyeckne 1 XMMUYECKHUE CBOMCTBA BOJOPOAA, €T0 MOJYyUYEHHUE U
IIPUMEHEHUE.

Kucnotsl, ux coctaB u kinaccupukanus. Uuaukaropsl. Tabnuna
pactBopumocTu. CoJisiHas U cepHasi KUCIIOThI, KX CBOMCTBA U MPUMEHEHUE.

Conu, ux coctaB u Ha3BaHus. PactBopumocTs coneit B Boje. [IpeacraBurenu cosnei:
XJIOpUJ HATpusl, kKapOoHaT HaTpus, pocdar KaapLuus.

[TocTostnnas ABoranpo. Konnuectso BemiectBa. Moiib. Mosnsipaas macca. Kpatasie
€MHULbI U3MEPEHUS KOJIMYECTBA BEUIECTBA — MUJIJIMMOJIb U KWJIOMOJIb, MAJIJTUMOJISIPHAS U
KWJIOMOJISIPHAsI MacChl BELLIECTBA.

Pacuétel ¢ uCnoyb30BaHWEM MOHATHM «KOJIMYECTBO BELIECTBA», «MOJIPHAs Maccay,
«IOCTOsIHHAsI ABOTapo».

3akoH ABorazipo. Momsipablii 00bEM ra3000pa3HbIX BemlecTB. OTHOCUTENbHAS
IJIOTHOCTH OJHOTO Ta3a 1o JpyroMy.

KpatHble enuHUIBI U3MEPEHHS] — MWUIMMOJSPHBIM W KWIOMOJISIPHBIH OOBEMBI
ra3000pa3HBIX BEIIECTB.

PacuéTtel ¢ uCnosib30BaHWEM MOHATUM «KOJMYECTBO BELIECTBA», «MOJSIPHAs Maccay,
«MOJISIPHBIN 00BbEM ra30B», «IIOCTOSIHHAST ABOTaIpO».

PacuéTtel ¢ uCnosib30BaHWEM MOHATHM «KOJMYECTBO BELIECTBA», «MOJIIPHAs Maccay,
«MOJISIPHBIN 00BEM Ta30B», «UUCIO ABOTAAPON.

I'unpocdepa. KpyroBopoT Bosl B ipupoae. Pu3nveckre U XUMHUECKHUE CBOICTBA BOJIBI:
B3aMMO/JICUCTBUE C OKCUIAMHU.

OcHoBanusi, ux cocraB. PacTBopuMOcTh OCHOBaHMM B Boje. V3MeHeHHME OKpacku
WHJIUKAaTOPOB B IIeN04YHOM cpexae. [IpencraBurenu menodeil: TMAPOKCHABI HATPUA, KaIHS MU
KaJIBIIHSL.

PactBoputens u pactBopéHHOE BeniecTBo. PactBopel. PactBopenue. I'naparel. MaccoBast
JI0JIsI PACTBOPEHHOIO BelIECTBA. Pacuérhl, CBSI3aHHBIE C MCIIOJIB30BAHUEM MOHSITHUS «MacCOBas
JI0JIS1 PACTBOPEHHOTO BEIIECTBAY.

JeMoHcTpanmmn

* OmnpeneneHue coaep kaHusi KUCIOPOIa B BO3IyXeE.

* JlomyuyeHne KUCIOPOIa PA3IOKEHUEM ITIEPMAHTaHATa KAJIUsSI M IEPOKCHUIA

BOJIOPOJA.

* CoOupaHnue METOJ0M BBITECHEHHSI BO3[yXa U BOJIBI.

* Pacno3HaBaHue KHCJIOpOAa.

* T'openue mMaraus, xeinesa, yris, cepsl U pocdopa B KUCIOPOAE.

*  Konnekuust OKCHUAOB.

* [lomydenue, cobupanue M pacrio3HaBaHUE BOJOPOIA.

* Topenue Bogopona.

* BsaumoneiictBue Bogopoaa ¢ okcugom meau(ll).

® KOHHCKHI/IH MUHCPAJIbHBIX KUCJIOT.



* [IpaBwmiio pa3zbaBieHUsI CEPOM KUCITOTHI.

* Kommekmus coieii.

* TaGnuma pacTBOPUMOCTH OCHOBAHHH, KUCJIOT U COJICH B BOJIC.

* HekoTopble MeTallJIbl, HEMETAJUJIbI K COCIMHEHUS KOJIMYECTBOM BEIIeCTBa B 1 MOJIb.
*  Mogenb MoJsIpHOTO 00BEMA Ta3000pa3HBIX BEIIECTB.

JlaGopaTopHbI€ OMBITHI

12. IlomyTHeHME M3BECTKOBOM BOIKI IIPH NIPOIYCKAHUH YIJIEKKCIIOTO ra3a.
13. Ilonyyenue BoAOpOAa B3aUMOEHCTBHEM LIMHKA M CONISIHON KHUCIIOTEL
14. PacnosnaBaHue KHCIIOT MHIAUKATOPAMHU.
15. H3menenue oxkpacku UHIMKATOPOB B LIEIOYHOMN CPEJIE.
16. OsnakomieHme c ImpemaparaMd JOMallHEN MM HIKOJBHOM aNTE€YKH — pacTBOPAMH
nepokcuaa BOAOPOa, CIUPTOBOM HACTOMKHU MOJIa U HAILIATBIPHOTO CIHUPTA.
[IpakTuueckue paboThI
3. Ilonyuenue, coOMpaHue U paclo3HABAHUE KUCIOPOIA.
4. Tlonyyenue, COOMpaHUe U PacIO3HABAHUE BOJOPOJIA.
5. IIpurorosieHUE PaCTBOPOB COJIEN C X 3aJaHHON MACCOBOM JOJIEH.
OcHOBHBIE KJIaCChI HEOPraHu4YecKux coequHenni (104)
O06o006meHe cBeICHUI 00 OKCHIaX, UX KiIacCU(UKAIIMU, HA3BaHUAX U
cBoiicTBax. CriocoOBI OTyYeHHUsT OKCHJIOB.

OcHoBaHusl, UX Kiaaccu(uKaiys, Ha3BaHUSI U CBOMCTBA. B3anMopaeiicTBue ¢ KUCIOTaMH,
KHCIIOTHBIMH OKCHJaMH U coyisiMd. Pa3znokeHue HepacTBOpUMBIX oOcHOBaHUM. CrocoObl
MOJTYy4YEHUSI OCHOBAHUM.

Kucnotel, ux kmaccupukanus W Ha3zBaHusa. OONIME XUMHYECKHE CBONCTBA KHCIIOT.
B3aumopeiicTBie KUCIOT C MeTaulaMu. DJIEKTPOXMMHUYECKUN pPsiJi HANpsHKEHUNW METallIoB.
BzaumoneiicTBrE KUCIIOT C OKCHAAMH METAIIJIOB.

B3anmonencTBre KHCIOT C OCHOBAaHMUSIMU — pEaklUMs HeWTpanu3auuu. B3aummoneincreue
KHUCJIIOT C COJISIMU. [Tomydenne 6€CKUCIOPOIHBIX
Y KUCJIOPOJCOAEPKAIIMX KUCIIOT.

Conu, ux kiaccuukanus u cBoicTBa. B3anmonenicTBue comeit ¢ MeTajliaMu,
0COOEHHOCTH ITHX peakuuil. B3aumoeiicTBre coseii ¢ coysimu.

I'eneTnueckue psabpl MeTaia 1 HeMetaiuia. ['eHneTndeckas CBsi3b MEXKy KilaccaMu
HEOPraHUYECKHUX BEIECTB.

JlabopaTopHbIE OMBITHI

17. BzaumogelicTBue okcuaa KanbLus ¢ BOJOM.

18. TTomyTHEHME N3BECTKOBOM BOJIBL.

19. Peakuus Heiitpanuzanumu.

20. Monyuenue ruapokcuna meau (1) u ero B3aumMoaeiicTBUE ¢ KMCIOTOM.
21. Pasnoxenue rugpoxcuna meau (1) mpu Harpesanumy.

22. B3auMoeicTBUE KUCIIOT ¢ METaJIaMH.

23. B3auMoseicTBIE KUCIIOT C COJISIMU.

24. O3HaKOMIIEHHUE ¢ KOJUIEKIMEH coleil.

25. Bsanmoneiicteue cynbgara meau(Il) ¢ xemesom.

26. BzaumoeiicTBre coneli ¢ oM.



27. Tenerndeckas cBA3b HA IPUMEPE COCAUHEHHUI MEIH.
[IpakTrueckue paboThI

6. Pemienune sKCrepUMEHTATBHBIX 3a/1a4.

Iepuoauuecknii 3akon u [lepnoanueckasi cucreMa XMMHUYECKHX 3JIEMEHTOB
J. . MenpaeJieeBa u cTpoeHne aroma (84)

EcTtecTBeHHbIE CeMENCTBA XUMUYECKUX DJIEMEHTOB:IICJIOYHBIE U IEJI0YHO3EMEIIbHbIC

METaJUIbl, TaJOreHbl, WHEepTHBIC (Omaropoanbie) razpl. AMQOTepHOCTh. AMOTEpHBIC

OKCH/JIbI U TUAPOKCHIbI. KOMIUIEKCHBIE COH.

Ortkpeitue . . MenaeneesbiM [leproanueckoro 3akoHa U CO3/1aHUE UM
[lepuonnueckoi CUCTEMbl XMMUYECKUX 3JIEMEHTOB.

AToMBI Kak ¢opMa CyIIECTBOBAHUS XUMHUYECKHX 3JeMEHTOB. OCHOBHBIE CBEACHHS O
CTpOoeHUH aToMOB. Jloka3aTenbCTBa CIOXHOCTU cTpoeHus aromoB. OmbiTel Pesepdopna.
[1naneTapHast MOJIeJIb CTPOCHHUS aTOMA.

CoctaB aTOMHBIX siiep: MPOTOHBI, HEUTpoHB. OTHOCHUTENBHAs aTOMHas Macca.
B3anMoCBs3b NOHATUI «ITPOTOHY», KHEUTPOH», KOTHOCUTEIIbHASL AaTOMHASI MacCay.

Mukpomup. OnekTpoHbl. CTpOE€HHE 3JIEKTPOHHBIX YpPOBHEW AaTOMOB XHWMHUYECKHX
snemeHTOB NeNe 1-20. [TonsiTue 0 3aBEpIIEHHOM 3JIEKTPOHHOM YPOBHE.

N3oronbl. dusnyeckuid cmbica cumBoiuku Ilepuogmueckoit cuctempl. CoBpeMeHHas
dopmynupoBka Ilepuoanueckoro 3akona. M3MeHeHHs CBOWCTB SJEMEHTOB B TMepUOAax U
rpymmax, Kak QyHKIHS CTPOSHHUS JIEKTPOHHBIX 000JI0YEK aTOMOB.

XapakTepucTuKka 5SJIEMEHTa-MeTaula MU JJEMEHTa-HeMeTalla MO0 HX IOJIOKEHUIO B
Ilepnonnueckoi cucreMe XuMudeckux ieMeHToB /. 1. Menneneesa.

JemMoHcTpanuu
* Paznuunbie popMbl TAOIUI] TEPUOIUYECKON CUCTEMBI.
* MoguenupoBanue nocrpoenus Ilepuonnueckoit cucremsl J. 1. Menneneesa.
* Mojenu aTOMOB XUMHYECKUX DJIEMEHTOB.
*  Mojenu aTOMOB 3JIeMEHTOB 1—3-T0 1epro 0B
JlabopaTopHbIe ONBITHI.
28. Tonyuenue aM(pOTEPHOrO MHAPOKCHIA U UCCIIEIOBAHUE €T0 CBONCTB.

Xumuyeckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE peakuun (114)

Honnast xumudeckasi cBsi3b. MoHBI, 00pa3oBaHHBIE aTOMaMU METaJUIOB U HEMETAJUIOB.
Cxembl 00pa3oBaHMs MOHHOM CBSA3M Ul OMHApHBIX coeAuHeHUi. VloHHBIe KpHCTalIndecKue
peméTku U (HU3NYECKHUE CBOMCTBA BEHIECTB C 3TUM THUIOM peméTok. [lonarue o GpopmynbHOIA
€JIMHULIE BEIECTBA.

KoBanentHas xumuyeckass CBs3b. OJEKTPOHHBIE U  CTPYKTYpHbIE  (HOPMYJIBL.
KoBanentnas nHenossipHas cBsa3b. Cxembl 00pa3oBaHUS KOBAJEHTHOM CBS3M AJsl OMHApHBIX
COCIMHEHUN. MOJEKYJIApHBIE U aTOMHBIE KPUCTAUIMYECKUE PEIIETKU, U CBOMCTBA BEILECTB C
JTUM THUIIOM PEIIETOK.

DNEeKTPOOTPULIATENILHOCTh. Psin  snekTpooTrpuniarenbHOCTH. KoBalleHTHas moJsipHas
xuMu4deckast cBs3b. Jlumonb. CxeMbl 00pa3oBaHHS KOBAJIEHTHOW TMOJSPHOW CBSI3U IS
OMHApHBIX CcOeNWHEHUN. MOJeKyIsIpHble U aTOMHBIE KPUCTAJUTMUECKHE PEIMIETKH, CBOWCTBA
BEII[ECTB C TUM THUIIOM PEIIETOK.



Meramueckass XUMUYECKas CBA3b M METAJUIMYECKAs KPHUCTAUIMYECKas peIuéETKa.
CBolicTBa BEIIECTB € TUM TUIIOM pelI€ToK. EnnHas npupoia XMMUUECKUX CBSI3EH.
Crenens okucienus. CpaBHEHUE CTEIICHU OKHCIIEHUs U BasieHTHOCTHU. [IpaBuiia pacuéra
CTETIeHEH OKUCIIEHUS 10 (PopMyJiaM XUMHUECKUX COCTMHEHUH.
OKHCIUTENBHO-BOCCTAHOBUTENBHBIE peakiuu. OIpenereHue CTENEHEN OKHUCIEHMS IS
9JIEMEHTOB, O00pa3yIolIMX BeHIeCTBa pa3HBIX KiaccoB. Peakuun uHWOHHOrO oOMeHa U
OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIE peakUuu. OKHUCIHUTENb U BOCCTAHOBUTEIb, OKUCIEHUE U
BoccTaHOBJIeHUE. (CoOCTaBleHUE YPaBHEHUN OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMA
METOJIOM 3JIEKTPOHHOTO OasiaHca.
JdemMoHcTpanuu
* Bugeo ¢pparmenTsl U cnaiiel «MoHHAS XMUMHUYECKast CBA3D ».
*  Kourekuus BemecTB ¢ HOHHOM XUMUYECKOU CBA3BIO.
*  Mopenu HOHHBIX KPUCTAJUTMYECKUX PEIIETOK.
* BugeodparmenTsl u cnaiinbl « KoBaleHTHaIXUMHUYIECKAsT CBS3bY.
* Korekuus BeneCTB MOJIEKYJIIPHOTO U @aTOMHOTO CTPOCHHUSL.
*  Mogenu MOJEKyISPHBIX U aTOMHBIX KPUCTAJUNIMYECKUX PEIIETOK.
*  BuneodparmenTs u cnaiiapl «MeTtamindeckass XMMUYeCcKas CBS3bY.
e  Komnekuus «MeTtauibl U CIIaBbD».
* BsaumojeiicTBHE IUHKA C CEPOi, CONSIHON KucIoTol, xopumom meau (11).
* TopeHue maruums.
* BszaumoaeiicTBre XJIOPHOM U CEPOBOAOPOIHOM BOJIBI.
JlabopaTopHbIe OMBITHI

29 H3roroBienue MOACIN, I/IJ'IJ'IIOCTpI/Ipy}OH_Ieﬁ CBOMCTBA METAJNIMYSCKOM CBSI3U

9k1acc
IMoBTOpEeHue U 0000MIeHNe CBelIeHUIT 110 Kypcy 8 kiacca (5u4)
bunapusie coenuaenusi. OKCUIbI coeo0pa3yrolrue U HecoIeo0pa3yronue.
['mapoxcuabl: ocHOBaHMsI, aMpOTEpHBIE, KUCIOTHI. CpeiHne, KUCIIble, OCHOBHBIE COJIH.

O0600111eH1E CBEACHUN 0 XUMUYECKUX peakiusax. Kinaccupukanus XuMHIecKux
peaKuii o Pa3IuYHbIM OCHOBAaHUSAM: COCTaBY U UUCITy pearupyrommx 1 00pa3youuxcs
BEIIIECTB, TEINIOBOMY 3¢ (eKTy, HalpaBICHUIO, U3MEHEHUIO CTENIEHEeH OKUCICHHS SIEMEHTOB,
00pa3yIoUIMX pearupyroiye BelecTna, (ase, MCIoJIb30BaHHUIO KaTaau3aTropa.

IToHsATHE O CKOPOCTH XUMHUYECKOH peakiuu. PakTopbl, BIUSAIONINE HA CKOPOCTh
XUMHYECKHX PEaKIuii: MPUpo/ia pearnpyronux BemeCcTB, UX KOHIICHTPALs, TeMIepaTypa,
IUIOIAAb COTIPUKOCHOBEHHUS, HAJTMUNE KaTaiau3aTopa. Karamus.

JleMoHcTpanuu

* (O3HaKOMJIEHHUE C KOJUICKIIMSIMA METAJUIOB U HEMETAJIJIOB.

* (O3HaKOMJIEHHUE C KOJUIEKIIMSIMUA OKCHUJIOB, KUCIIOT U COJIEH.

* 3aBHCHMOCTb CKOPOCTH XMMHUECKOW PEaKIIUU OT MPUPO/IbI pearupyromux BEIecTB.

* 3aBHCHMOCTb CKOPOCTH XUMHYECKOM PEaKIMK OT KOHLIEHTPAI[MH Pearupyromux
BEIIECTB.

* 3aBHCHMOCTb CKOPOCTH XMMHUYECKOM PeaklMu OT IIOLan
COIIPUKOCHOBEHUS PEarupyronfx BemecTB (KKUIALIUHA CI0i»).



* 3aBHCHUMOCTb CKOPOCTH XMMHUYECKOM peakliy OT TEMIEPaTyphbl pearupyrominux BEIIecTB.
JlaGopaTtopHBIE OIBITHI
BzaumopeiicTBue aMMHuaka v XJ0poBOA0pOAA.
Peakuusa HelTpanu3anuu.
Habmionenue ternnoBoro s dexra peakiiuu HeHTpanu3aluu.
B3aumoelicTBre cepHO KUCIOTHI ¢ okcuaom meau (I1).

PaznoxxeHne nepokcuia BOAOPOia ¢ OMOIIBIO KaTajias3bl KapTodens

ok wihE

3aBHCUMOCTH CKOPOCTH XMMHUYECKOM PEAKIIMU OT IPUPO/IbI PEArMPYIOIIUX BEIIECTB Ha
IpUMeEpE B3aUMOJIEHCTBHS PACTBOPOB THOCYJIb(aTa HATPUS U XJIopHaa Oapusi, THOCYIb(aTa
HATPUS U COJISHOU KMCIIOTHI.

7. 3aBHCHMOCTb CKOPOCTH XUMHUYECKON PEAKIIUK OT HPUPOJILI METAILIOB IIPH MX
B3aWMO/JICVCTBUH C COJITHOM KHUCIIOTOM.

8. 3aBHCHMOCTbH CKOPOCTH XMMHUYECKON PEAKIIUK OT HPUPOBI KMCIOT IPH B3aUMOIEHCTBUM
UX C JKEIE30M.

9. 3aBHCHMOCTBH CKOPOCTH XMMHUYECKON PEAKIIUH OT TEMIIEPATYPEL.

10.  3aBMCHMMOCTH CKOPOCTH XMMHUYECKOM PEAKIMU OT KOHIEHTPALWH.

11. 3aBucUMOCTL CKOPOCTH XMMMYECKOM pEakIMu OT IUIOMAAd  CONPHKOCHOBEHHMS
pearupyromx BEMECTB.

12.  3aBMCHMMOCTH CKOPOCTH XMMHUYECKON PEAKIIMH OT KATAIU3aToPa.

XuMHYeCKHe peaKlMu B PacTBOPax 3J1eKTpoauToB (104)

[TonsiTe 00 SNEKTPOTUTHYECKON IUCCOLMUAIMHU. OJNEKTPOJIUTHI M HEIJICKTPOIUTHI.
MexaHu3M AUCCOLMALIMM  AJIEKTPOJUTOB C Pa3IMYHBIM  XapakTepoMm cBaA3u. (CTeneHb
AIIEKTPONUTUYECKON Auccoruaiii. CHUIbHBIE U CIa0ble AIEKTPOIIUTHL.

OcCHOBHBIE TOJIOKEHHUSI TEOPHH DIEKTPOIUTHUECKON auccorumanuu. Knaccudukarus
MOHOB U HUX CBOMcTBa. KHCIOTBI, OCHOBaHUS U CONM KaK ANEKTPONUTHL. VX Kimaccudukanus u
JUCCOLIMAIIHS.

OO0mme XWMHYECKHE CBOMCTBA KHCIOT: HM3MEHEHHE OKpPAaCKH  HWHIUKATOPOB,
B3aUMOJICCTBHE C METAJIaMH, OKCHIAMH ¢ THUIPOKCHIAAMH METAJIOB M  COJISIMHU.
MonexysipHble ¥ HOHHBIE (TIOJTHBIE ¥ COKPAIIEHHBIE) YPAaBHEHUS PEaKIIHil.

XHUMHUYECKUN CMBICI COKDAILEHHBIX YpPaBHEHUM. YCIOBUSA MPOTEKAHHUS pPEAKLMA MEXIy
ANEKTPOJIUTAMHU 0 KOHIIA. Psi1 aKTUBHOCTH METAIIOB.

OO0mue XMMHYECKHe CBOWCTBA MIENOYEH: B3aUMOJIEHCTBHE C KHCIOTaMU, OKCHUIAMH
HEeMeTalioB, consaMu. OOmuMe XUMHYECKHe CBOMCTBA HEPACTBOPUMBIX OCHOBAaHUM:
B3aUMOJICHCTBUE C KUCTOTAMH, Pa3JIOKEHUE TIPU HarPeBaHUU.

OO0mme XUMUYECKHE CBOWCTBA CPEAHUX COJICH: B3aMMOJIEUCTBHE C KHCJIOTaMHU,
1IEJI0YaMH, COJIIMU U MEeTAJUTaMH. B3auMoielicTBue KUCIBIX COJIEN CO IMIEI0YaMH.

[uaponus, kak 0OMEHHOE B3aMMOJICHCTBHE COJIEH ¢ BOMOW. ['MApOIN3 COMM CHIIBHOTO
OCHOBaHUs W CJIa0O KHUCIOTHL. ['maponus comu ciaboro OCHOBAaHUS U CHIIBHOM KHCIOTHI.
IIxamna pH.

CBoiicTBa KUCJIOT, OCHOBAHUM, OKCUJOB U COJIEH B CBETE TEOPHUH SJIEKTPOJIUTHUYECKOU
JUCCOIMAIIMU U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUM.

JleMoHcTpanuu.



* lcnpITaHue BEMIECTB U MX PaCTBOPOB Ha 3JIEKTPOIPOBOJTHOCTb.
*  3aBHCUMOCTb JJIEKTPOIPOBOTHOCTH YKCYCHOH KHCIIOTBI OT KOHIICHTPAIIUH.
e JIBmXCHHE OKpAIICHHBIX HOHOB B 3JICKTPUYECKOM IIO0JIE.
* OmnpenerneHue xapakTepa Cpe/bl B pacTBOPax COJICH.
JlaGopaTopHBIE OIBITHI.
13. Muccounanus cnabbix 3J€KTPOIUTOB Ha IPUMEPE YKCYCHOM KUCIIOTHI.
14. N3smenenue okpacku HHIMKATOPOB B KUCIOTHOM CPEJIE.
15.  Peakius HeHWTpanu3aluy pacTBOpPA MENOYH PA3IMYHBIME KHCIOTAMHU.
16. Tlonyuenue rugpoxcuna meau (11).u ero B3auMoAEHCTBUE C PA3IMYHBIMU KUCIOTAMHU.
17. BzaumonelicTBue cuinbHBIX KucaoT ¢ okcugom meau (11).
18-20. B3aumoelicTBre KACIOT C METAJIAMU.
21. KauecTBeHHas peakiys Ha KapOOHAT-HOH.
22. Tlony4eHue CTyIHs KPEMHUEBOM KMCIOTHI.
23. KauecTBeHHas peakiys Ha XJIOPUJL - MK CYJIb(aT-HOHbI
24. 3sMeHeHne OKpacKy MHAMKATOPOB B LIEJIOYHON Cpefe.
25. B3auMoieliCTBHE MIEN0UEH C yIIEKUCIBIM Ta30M.
26. KauecTBeHHas peakiys Ha KATHOH aMMOHHUS.
27. Tonyuenue ruapoxcuna meau (11) u ero pasnoxenue.
28. B3aumoelicTBrEe KapOOHATOB C KHCIOTAMHU.
29. Tlonyuenue rugpokcuna xenesa(ll).
30. BzaumozelicTBre xenesa ¢ pactBopoM cyibhara meau (11)
[IpakTrueckue pabOThI

1. CsoiicTBa KHCIOT, OCHOBAHUI, OKCUJIOB U COJIEN B CBETE TEOPHU
3JIEKTPOJIMTUYECKON JTUCCOIMAIIUN M OKUCIIMTEIIHO ~-BOCCTAHOBUTEIIBHBIX PEAKITUN

Hemetansbl u ux coeguHenns (254)

CrpoeHue aTOMOB HEMETAJJIOB M HMX mosoxeHue B Ilepmonnueckoid cucreme. Psn
ANEKTpoOTpULaTeNbHOCTU. Kpuctamnnmueckue pemeéTrku HEMETaIOB — MPOCTBHIX BEIIECTB.
Annotponus u e€ npuunHbl. Puznyueckue cBoiicTBa HeMeTamoB. OOIIe XUMUYECKUE CBOICTBA
HEMETAJIOB: OKUCIIUTENIbHBIE U BOCCTAHOBUTEIBHBIE.

l"anorensl, cTpoeHHE WX aTOMOB M MOJIeKysl. DU3NYEeCKHe M XUMHYECKHE CBOMCTBA
rajoreHoB. 3aKOHOMEPHOCTU U3MEHEHUS! CBOMCTB rajJOreHOB B 3aBUCUMOCTU OT UX TMOJIOKEHUS
B [lepuoanueckoii cucreme. Haxoxk/ieHre rajoreHoB B MPUPOJIC U UX MOJTyYeHHEe. 3HAUCHHUE U
MIPUMEHEHUE TaJIOT€HOB.

['anoreHoBOIOPOABI M COOTBETCTBYIOIIME WM KHCIOTBHI: IUIABUKOBAsA, COJIAHASA,
OpomoBoOJIOpOIHAsl, MOIOBOIOpoaHAasA. ['amoreHuapl. KauecTBeHHBIE peakIUy Ha TajJOTeHH]I-
noHbl. [I[puMeHeHne coeIMHEHN TaIOTeHOB M UX OMOJIOTHYECKast POJIb.

O6mas xapaktepuctuka s1emMeHToB VIA-Tpynmel. Cepa B mpupoge U e€ moiydeHue.
AmnnoTponHele MoaudUKalMM Ccepbl M UX CBOWCTBAa. XHMHMUYECKHE CBOMCTBa cepbl M €€
MIPUMEHEHHE.

CepoBo0pO/I: CTPOEHUE MOJIEKYJIbI, (PU3NUECKHE U XMMHUYECKHE CBOICTBA, MTOJIy4eHHE U
3HaueHne. CepoBogopoanas kuciaora. Cynbduapt u ux 3HaueHue. JIroMruHODOPHI.



Oxkcuna cepsl (1V), cepHucras kucinoTa, cynbpuThel. KauecTBeHHast peakuus Ha CylIb(UT-
WOH.

Oxkcun cepwt (VI), ceprast kucnora, cynbdarel. Kpucrammoruaparel. KauecTBeHHas
peakuus Ha cysb(daT-HoH.

CepHast KHCIIOTA - CHIIBHBIN A5eKTpoanuT. CBOiCTBa pa30aBICHHON CEPHOI KUCIOTHI, KaKk
TUIMYHOW KHMCJIOTBI: B3aMMOJICHCTBHE C METaJULIAMU, OCHOBHBIMU M aM(OTEPHBIMU OKCHJIAMH,
OCHOBAaHMUSAMHU U aM(OTEpHBIMU THMAPOKCcUIAMH, colsiMUu. KauecTBeHHas peakuus Ha Cyibdar-
HOH.

OOwmast xapakTepucTuka 31eMeHToB VA-rpynibl. A30T, CTPOGHHE aToMa M MOJIEKYJIbI.
®uznyeckue M XUMHUYECKHE CBOWCTBA M IMPHUMEHEHHE a3oTa. A30T B IPUPOAE U €ro
OuoJsioruueckas poib.

AMMHaK, CTpPOCHHE MOJIEKYJlbl U (HU3NYECKHE CBOHCTBA. AMMMayHas BOJa,
HAIIATBIPHBIA COUPT, TUApPAT aMMuaka. J[OHOPHO -aKIENTOPHBIA MEXaHU3M OOpa30BAHUS
KaTHOHA aMMOHMsI. BoccTanoBUTeNbHBIE CBOMcTBa amMmMKaka. Cosln aMMOHUS M UX IPUMEHEHHE.
KavecTBeHHast peakiysi Ha KAaTHOH AaMMOHHS.

Oxcuzpl a30Ta: HECOJeo0paszylolue U KHUCIOTHbIE. A30THUCTas KHUCIOTa U HUTPUTHI.
A30THas KUCII0Ta, e€ mojryuyeHue u cpoiictBa. Hurparsl.

®ocdop, crpoerne aroma u amwtorpornus. Dochuner. @ochun. Oxcun dochopa(V) u
oprodochopras kuciora. Pocharer. DocopHbie ynodpeHus. THCEKTHIIHIBL.

OO6mas xapaxkTepucTuka 31eMeHToB [V A-rpynnbl: 0COOEHHOCTH CTPOEHHUS aTOMOB,
IIPOCTBIX BELIECTB U COEIMHEHUI B 3aBUCHMOCTH OT IOJIOKEHUs 31eMeHTOB B [leproauueckoit
cucreMe. YriiepoA. AJUIOTpOIHble MOAU(UKALUMK: anMa3, TpaguT. AMOpPGHBIN yriepoa U ero
copTa: ca)ka, aKTUBUPOBAHHbBIM yroiab. AzjcopOuus. XUMHUYECKME CBONCTBa YIiepoja.
Kokcoxumuueckoe Npou3BOJACTBO U €ro npoaykius. KapOumsl.

Oxcun yruepoaa(ll): crpoenue Mosiekynbl, moinydeHue U ero cpoiictBa. Oxcun
yraepoga(lV): crpoeHre MoJIeKyJibl, IOJIy4eHHE U €ro cBoWcTBa. YroijpHas kucinota. Conu
YTOJIbHOM KUCJIOTHI: KapOOHATHI U THIpOoKapOOHaThl. TeXHUYecKas ¥ MUILEeBas Co/a.

Heoprannueckue u opraHmdeckue BEIIECTBA. YTJIEBOAOPOJbl. XUMHUYECKOE CTPOCHUE
OpraHMYECKUX BEIIECTB, KaK MOPSII0K COETUHEHHS] aTOMOB B MOJIEKYJI€ 110 BaJIECHTHOCTH.

MeraH, 3TaH, KaK NpeesibHbIe YIIeBOJ0OPOIbl. DTUJIEH U alleTHIIEH, KaK HellpeieabHble
(HeHacbIIIeHHBIE) yrieBoAopoabl. ['opeHue yriaeBogopoaoB. KauecTBeHHble peakUuu Ha
HernpeieabHbIE COSTUHEHNUS.

OTWIOBBIA CNUPT, €ro NOJy4YeHHEe, MpPUMEHEHHEe M (DU3NOJIIOTHYECKOe JIEHCTBUE.
TpéxaTroMublii ciupt riauuepuH. KayecTBeHHast peakiiusi HA MHOTOATOMHBIE CITUPTHL. YKCyCHast
- Ipe/ICTaBUTENb Kilacca KapOOHOBBIX KUCIIOT.

Kpemuuii, crpoenue ero aroma u cpoiictsa. Kpemuuii B npuposae. Cunvumbl U CHIIaH.
Oxkcun kpemuusi(1Y). Kpemuuesas kuciora u e€ couu.

[TpousBoacTBOo crekna U HeMeHTa. [IpoayKimusi CHUIMKAaTHOW MPOMBINIIEHHOCTH:

ONTHYECKOE BOJIOKHO, KepaMuka, papdop, dasHc.
OnTryeckoe BOJIOKHO.

Hemeranner B mpupone. dpakiuoHHas NeperoHka >KUIKOTO BO3/AyXa Kak CIOco0
NOJy4YeHHUs KHCIOopoAda, a3oTa, aproHa. llomydenue d¢ocdopa, KpemHus, xjiopa, Hona.
DIIEKTPOJIN3 PaCTBOPOB.

[TosrydyeHue cepHOM KUCIIOTBI: ChIPhE, XUMU3M, TEXHOJIOTUYECKAs! CXeMa, METOJ
KUIISIILETO CJIOS, MPUHIUIIBI TEII000MEeHa, MPOTUBOTOKA U LUpKyisauuu. Oneym. [IpousBoactso
aMMHaKa: ChIpbE, XUMU3M, TEXHOJIOTHYECKasl CXEMa.



JleMoHCTpauMu

Konnekuust HemMeTaos.

Monenu KpUCTalNIM4eCKUX PEIETOK HEMETAIOB: aTOMHBIE U MOJIEKYJISIPHBIE.
O30HaTOp ¥ MPUHLUIIBI €70 PAOOTHI.

["openne HeMeTaIoB - MPOCTHIX BEIIECTB: cepbl, (hocdopa, APEBECHOTO yIIIsl.
OO0pa31bl TraJOreHoB - IPOCTHIX BEIIECTB.

B3aumonencTBue rajloreHoB ¢ METaJUIAMHU.

BriTecnenue xyiopa OpoMoM miM foJja U3 pacTBOPOB UX COJICH

Komnexuus NpupoHbIX COEAMHEHUN XJIOPA.

B3anMopeiicTBre cepbl ¢ METaUIaMH.

I'openue cepsl B KUCIOpOJE

Komnexnust cynbuAHbIX pyI.

KavecTBeHHast peakuus Ha cysib)uI-HOH

ObeciBeurBaHUE OKPALLICHHBIX TKAHEH U IIBETOB CEPHUCTHIM I'a30M.
B3anmopeiicTBre KOHIIECHTPUPOBAHHON CEPHON KHUCIIOTBI C MEJBIO.
OO0yriMBaHHE OpPraHUYECKUX BEIIECTB KOHLIEHTPUPOBAHHON CEPHOM KHCIOTOM.
Huarpamma «CocTaB Bo3ayxa».

Buneodparments! u cnaiiasl «[Itausn 6azape.

[Tosryuenue, cobupanue 1 pacrio3HaBaHUE aMMHUaKa.

PaznoxeHnue Ouxpomara aMMOHHUS.

B3anmoneincTere KOHUEHTPUPOBAHHON a30THOW KUCIIOTBI C MENIBIO.

I'openne ydepHOro mopoxa

Pa3nosxeHne HUTpaTa Kalnusi U TOPEHUE JPEBECHOTO YroJibKa B HEM

O06pa3ibl TpUpOIHBIX coequHeHH pocdopa.

['openue ocdopa Ha BO31yXe U B KUCIOPOJE.

[Tomyuenue 6enoro ¢ocdopa u UCTIBITAHUE €TO CBOMCTB

Komnexnust «O0pa3ibl IPUPOIHBIX COETMHEHUN YTIIIepoaa»

IToptper H. /1. 3enunckoro. [lormomenne akTHBUPOBAHHBIM YITIEM PacTBOPEHHBIX
BEILECTB WJIU T'a30B.

VYeTpoiicTBO MPOTUBOTA3A.

Mopenu MOJeKy1 MeTaHa, TaHa, ITUICHA U alleTUIICHA.

B3aumoneiicTBue aTUIeHa ¢ OpPOMHOM BOJOW M pacTBOPOM IE€pMaHTraHaTa Kalusl.
OO61re XMMHUYECKHE CBOMCTBA KUCIOT Ha IPUMEPE YKCYCHOW KHCIIOTHI.
KauecTBeHHas peakuus Ha MHOIOaTOMHBIE CITMPTHI.

Komnexnust «O0pasipl NPUPOIHBIX COEAUHEHUH KPEMHHUS».

Konnekuus crekia, KEpaMUKH, HIEMEHTA U U3JIEIUNA U3 HUX.

Konnexknus npoayKuuy CHIMKaTHOW MPOMBIIIJIEHHOCTH.

BuneodparmenTst u cnaiasl «[I[pon3BOACTBO CTEKIA B IIEMEHTAY.
Konnexuus «IIpupoHbie coenHEHN HEMETAIIIOBY.

Buneodparments! u cnaiiapl «PpakiuoHHas EPETOHKA KUJKOTO BO3AYXa»
Buneodparmentsr u cnaiiasr «[lomydeHue Bogopoia, KUCIOPOa U TaJOTEHOB
AIIEKTPOIUTUYECKUM CIIOCOOOMY.

Mogenu anmnapartoB [JIs IPOU3BOJICTBA CEPHOM KUCIIOTHI.



e Momeab KUIIIETO CIIOA.

e Mopenb KOJIOHHBI CHHTE3a aMMHAKa.

e Buneodparmentst u cnaiiapl «[Ipon3BoICTBO CEPHOM KUCTOTHD).
e Buneodparments! u cnaiiasl «[Ipon3BoacTBO aMMHuaKay.

e Komnexnus «CoIpb€ 151 OTYYEHHUS] CEPHOU KUCIOTBD.

JlaGopaTtopHBIE OIBITHI

31. Pacnio3naBaHue rajJoreHuI-MOHOB.

32. KayecTBEHHBIE PEAKIMH HA CYIIb()AT-HOHBI.

33. KauecTBeHHas peaknus Ha KATHOH aMMOHHUSI.

34. XuMuuecKkue CBOMCTBA a30THOM KUCIIOTBI, KaK 3JIEKTPOJINTA.
35. KayectBennsle peakiuu Ha Gocdar-uoH.

36. ITonyuyeHue U CBOWCTBA YIOJIBLHOM KUCIIOTHI.

37. KayecTBeHHas peakius Ha KapOOHAT-HOH.

38. IIpomycKkanue yriIeKUCIIOro ra3a 4epes3 pacTBOpP CHJIMKATa HATPHS.
IIpakTnyeckne padoThl

2. 3yuenue CBOWCTB CONISIHON KUCIIOTHL.

3. H3yuenue CBOWCTB CEPHOM KUCIIOTHL.

4. Tlony4eHre aMMHaKa ¥ M3y4EeHHE Er0 CBOMCTB.

5. ToyyeHue yrieKUCIoro raza i u3y4eHue ero CBOMCTB.
MeTtauibl ¥ ux coeguHeHus (174)

[Tonoxenne meramnoB B llepuogmueckod cucreme xumudeckux aiemeHto [l .
MenpeneeBa, CTPOCHUE MX aTOMOB M KPUCTAUIOB. MeTramuyeckasi CBA3b W METaJUINYECKas
KpHUCTaJuIM4ecKas pemeérka. Ouznueckne cBOMCTBA METAJIOB: JIEKTPO- U TEIUIONPOBOAHOCTD,
OTpakarolas CoCOOHOCTh, TNIACTUYHOCTH. CIsIaBbl UEPHBIE U LIBETHHIE.

Meramibl Kak BOCCTAHOBHUTENH. JJIEKTPOXMMHUUYECKHMH psa HampsbkeHuid. B3aumopeiicTBue
METaJIOB C HEMETAJIaMU, OKCUAAMH, KUCIOTAMH, COJISIMU. AJTFOMUHOTEPMHSL.

CtpoeHre aTOMOB M TPOCTBIX BEIIECTB IMIEIOYHBIX METAIOB. 3aBUCUMOCTh (U3UYECKUX U
XUMUYECKUX CBOWCTB IICTIOYHBIX METAJIOB OT 3apsAloB sijaep WX aroMoB. OKCHUIBI H
TUJPOKCHIBI IIETOYHBIX METAJUIOB, UX IMOJYy4Y€HUE, CBOWCTBA, MPUMEHEHHE. BaxkHeimme conun
HIEJTOYHBIX METAJJIOB, UX 3HAYEHUE B JKMBOM U HEKUBOU MPUPOJIE U B )KU3HH YEIIOBEKA.
CtpoeHne aTOMOB M TIPOCTHIX BEIIECTB IIEIIOYHO3EMENBHBIX METAUIOB. 3aBUCUMOCTH
GU3NYECKUX W XUMHUYECKUX CBOMCTB IIEIOYHO3EMETbHBIX METaJVIOB OT 3apsiioB sAep HX
atoMoB. OKCHUIbI M TUJIPOKCUABI LIEIOYHO3EMEIbHBIX METAJJIOB, UX IOJY4YEHUE, CBOMCTBA U
IpUMEHEHNE. BaxkHenmme conu mWEIOYHO - 36MENbHBIX METAJJIOB, UX 3HAYECHHE B MPUPOJE U
JKU3HU dyenoBeka. KapOoHaThl v THAPOKAPOOHATHI KATBIIHSL.

JKéctkocTh BOABI: BpeMeHHass M mocTossHHAs. CrocoObl ycTpaHEHUsT BPEMEHHOM KECTKOCTH.
Cnioco0n1 ycTpaHeHus: MOCTOSTHHOM kEcTkocTH. MoHuThl. CoeuHeHns allfOMUHUSL B TIPUPOJIE.
Xumudeckue cBoWcTBa amoMuHUSA. OCOOGHHOCTH OKCHAA W TUIPOKCHAA ATIOMHHHUS Kak
amM(OoTepHBIX coequHeHHH. Baxkneiume conu anoMunaus (XJI0pu, cyibdar).



OcobenHocTH cTpoeHUs aToma xelesa. XKene3o B mpupoze. Baxueimue pyast xene3a. OKCuabl
u ruapokcuabl xeneza(ll) u xxeneza(lll). Comu xeneza(ll) u xeneza(l1l). ObnapyxeHue HOHOB
KaTHOHOB eJje3a B pacTBOpe. 3HAaUCHHE COSTMHEHU JKee3a.
Koppo3zust xumuueckasi U 3JIEKTPOXUMUYECKasl. 3al[uTa METAUIOB OT KOppo3uu. MeTauisl B
pupojie: B CBOOOIHOM BUJE U B BHJIE coequHeHmid. [lorsTre o meramurypruu. UépHas u
1BeTHast MeTayutyprus. [lupomeraninyprus, THIPOMETAILTYPrus, 3JIEKTPOMETAJULY PTHsl.
Jomennslit npouecc. [lepepa®oTka uyryHa B cTajib. JIEKTPOIU3 PACILIaBOB.
JlemoncTpannu

* BzaumopeicTBue HaTpUs, TUTHS U KaJbLHS C BOLOM.

* T'openue HaTpus, MarHus U *’eje3a B KUCIOPOJE.

* Bcnblika TEpPMUTHOM CMECH.

* BzaumopeicTBue cMeCH MOPOUIKOB CEPBI U KeEJe3a, [IUHKA U CEPBL.

* BizaumojeicTBUE aTIOMHUHHS C KMCIOTaMH, IIIeJI0oYaMU U BOJOM.

* BsaumogeiicTBue Xkee3a U MEAU C XJIOPOM.

* BsaumojeiicTBHe MeU C KOHIICHTPUPOBAHHOM CEPHOM KUCIOTON M a30THOM KHCIOTOM
(pa36aBJICHHOW U KOHIICHTPUPOBAHHOM ).

* Okpacka MmIaMEeHH COSUHEHUSIMH IEJIOYHBIX METAJUIOB.

* Okpacka IiaMeHH COCIMHEHUAMH MIETOUYHO3EMETbHBIX METAJIIIOB .

* Jamenme U3BECTH BOJOM.

* JlomyueHue kECTKOW BOJbI B3aUMOJEHCTBUEM YIIJIEKUCIIOrO ra3a ¢ U3BECTKOBOM BOJOM.
* YcTpaHeHHE BPEMEHHOM KECTKOCTH KUIISTYCHUEM U JOOABKOM COJIBI.

* YcTpaHEHHE MOCTOSHHOM KECTKOCTH JT00aBKOM COJIBI.

*  VOHWTHI ¥ IPUHITUIT UX IEUCTBUS (BUACOPpPArMeHT).

*  Komtekuust npupoHbIX COCTMHEHNUN ATTFOMUHMS.

*  BugeodparmenTs! u cnaiiapl «OKCUI aTFOMUHUS U €70 MOAU(PUKAIIUN.

* [lonmydyenue am(poTepHOTO TUAPOKCHIA ATFOMUHHUS U UCCIIEIOBAHUE €r0 CBOMCTB.
*  Komneknusa « XUMUUeCKHE UCTOYHUKH TOKa.

® Pe3y.)'IBTaTLI JJIUTCIIBHOTO SKCIICPUMEHTA 110 U3YYCHUIO KOPPO3UH CTAJIbHBIX U3ICIUN B
3aBUCHMOCTH OT YCJ'IOBI/Iﬁ IMpoHECCOB.

* Boccranosnenue menu u3 okcuga Meau(ll) Boropoom.
* Buneogparments! u cnaiiibl «IIpou3BoICTBO UyTryHa U CTAIN».
* Buneodparments! u cnaiinsl «3aenus U3 4yryHa u cTaam».
*  BuneodpparmenTs! u ciaiiapl «1[pon3BoACTBO aMIOMUHUS.
JlabopaTopHBIE€ ONBITHI
39.BzaumoseiicTure xkenes3a ¢ pactBopoM cyibdara meau(ll).
40.TTony4yeHne U3BECTKOBOM BOBI U OMBITHI C HE.
41.Tlony4enue ruapokcunos xeneza(ll) u (111).
42.KaueCTBEHHBIE PEAKIMHU HA KATHOHBI JKeJe3a
[TpakTrueckue paboOThHI
6. TlomyueHne KeCTKOM BOIBI M CIIOCOOBI €€ yCTPAHEHHS.

1. Pemienne OKCIICPUMCHTAJIbHBIX 3a/1a4 I10 TCME «MeTalbb.

XuMus M OKpy:KamoLas cpeaa (24)



Crpoenue 3emiu: apo, MaHTHsA, 3eMHast KOpa, MX XUMHUECKui coctas. JIutochepa u
e€ xummnueckuit cocraB. Munepaisl. Pynbr. Ocanounsie noposl. [lone3nbie uckonaeMele.
XUMHUYECKUH coCTaB THIpOcdepbl. XMMHUUYECKHI COCTaB aTMOC(EPHI.

VICTOYHMKH XUMUYECKOTO 3arpsi3HEHNs OKpY Karolien cpeapl. [ modanbHbIe HIKOTOTHIECKUe
Ipo0JIeMbl YeJIOBEUECTBA: MAPHUKOBBIM 3 (PEKT, KUCIOTHBIE 10KI1, 030HOBBIE JIBIPHI.
MesxayHapoiHOe COTPYAHUYECTBO B 00JACTH OXPaHbl OKPY’KaIOIIEH Cpeibl OT XUMHUYECKOTO
3arpsi3HEHUs. «3elIEHast XUMUAY.
JdemMmoHCcTpauMu

* Bupneodparmentsi u cnaiinpl «CTpoeHne 3eMin U €€ XUMUYECKUIA COCTaBy.

* Koutekus MUHEpaJIOB U TOPHBIX ITOPOI.

*  Komnekuust «Pyapl METAIOBY.

* BuaeodparmeHTsl u cnaiipl «l no6agbHbIE 3KOIOrHYECKHE IPOOIEMbI UEIIOBEUECTBAY.
JlaGopaTopHBIE OIBITHI
43. U3yuenue rpanura.

O0o0menne 3HAHUH 10 XMMMHU 32 KYPC OCHOBHOM IIKOJIBI. (94)

CtpoeHue aToMa B COOTBETCTBUU C MOJIOKEHUEM XMMHUECKOro ieMeHTa B [leproanueckoit
cucteme. CTpoeHHE BelleCTBAa: XUMUYECKasl CBSA3b U KPUCTAIUIMUECKNE PEIUETKU. 3aBUCUMOCTD
CBOWCTB 00pa30BaHHbIX JIEMEHTAMH IPOCTHIX BELIECTB (METANIOB, HEMETAJIOB, OJIATOPOIHBIX
ra3oB) OT MOJIOXKEHUs 31eMeHToB B [lepuonnyeckoit cucreme. Tunosnorus HeEOpraHMYECKUX
BELIECTB, JEJICHNE UX Ha Kiacchl ¥ rpynmsl. [IpencraBureny.

IIpu3Haky U ycioBUs NPOTEKAHUS XUMUYECKUX PEAKIUNA. THUIIOIOrUs XUMHUYECKUX PEaKIUi 110
pa3uYHBIM OCHOBaHUSM. Peakiiuu noHHOTO 0OMeHa. OKHCIUTEIHHO-BOCCTAHOBUTEILHBIC
peakuuu.

XHUMHYECKUE CBOMCTBA IPOCTHIX BEIIECTB. XapAKTEPHBIE XUMUYECKHE CBONCTBA
c0J1e00pa3yroIuX OKCHIOB, THJIPOKCUIOB (OCHOBAaHUH, KUCIOT U aM(pOTEPHBIX THAPOKCUIIOB),

coJei.
TemaTuyeckoe NJIaHMPOBaAHUE
8 kiacc (2 yaca B Hejes110, Bcero 68 4acoB B roja)
TemaTnueckoe NJaHMpPOBaHHE
Neni/m | Tema (pa3jaen) nporpamMmsl KoanuectBo | BocnuratenbHbIii KOMIIOHEHT,
4acoB MOAYJb NPOrpaMMbl BOCTIUTAHUSA
«IIK0JIBHBIH YPOK»
1 HauanbHbie MOHSTHS U 3aKOHBI 21 Jlenb 3HaHUH
XUMUH
2 Baxneiimue npeacraButenu 18 [IpeameTHbIe OMMMIIUABI
HEOPTaHWYECKHUX BEIECTB.
KonuyecTBeHHbIE OTHOIICHUS
B XUMHUHU
3 OcCHOBHEBIE KJIACCHI 10 [IpeameTHas Hexnens,
HEOPTraHWYECKUX COCTMHEHUI PO UITAKTHKA BPEIHBIX TPUBBIYECK
4 [lepponuueckuii ~ 3aKOH 8 YyacTe B MHTEPHET-KOHKYpPCax




[Tepuoauueckas cucrema
xumuueckux 3yementoB . U.

MengeneeBa M CTPOCHHUE
aToma
3) Xumuueckas CBSA3b. 11 Bceepoccniickuii I'arapuHckuii ypok
OKHCTUTENIBHO - «KocMmoc — 310 MBI»
BOCCTAHOBUTEJIbHBIC PEAKIIUU
UTOI'O 68
TemaTnueckoe NJIaHMPOBaAHHUE
9 kaacc (2 yaca B Heles10, Bcero 68 4acoB B o)
TemaTuyeckoe MIIAHMPOBAHUE
Neni/m | Tema (pa3mest) nporpamMmbl KosmyecTBo | Bocnurare/JbHbI KOMIIOHEHT,
4acoB MOAYJb NPOrPaMMbl BOCTIMTAHUSA
«IkoJbHBII YPOK»
1 [ToBTOpeHME 1 0000MIEeHNE 5 JleHn 3HaHU
CBEJICHUH IO Kypcy 8 Kjacca.
XUMUYECKUE PEAKIIUU
2 XUMHYECKUE PEAKIIUU B 10 [IpeameTHBIC OMMMITHABI
pacTBopax
3 Hemeraiuiel 1 ux coequuenus | 25 [IpeamerHas Henens,
npodUIaKTUKA BPEAHBIX TPUBBIYCK
4 Mertasuisl ¥ UX COCAMHEHUS 17 YyacTue B MHTEpHET-KOHKypcax
5 XuMHus U OKpyXarolas cpena | 2 Bcepoccuiickuii ['arapuHckuii ypok
«KocMoc — 310 MBI
6 O06006menne 3HaHwi o XuMuu | 9 MuHu npoekTHbIe padOThI
3a KypC OCHOBHOM IIKOJIBI. 00yYaronmxcs
NTOI'O 68




