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HosicHuTeIBbHAA 3alIUCKA.

PaGouas mporpamma mo yuebHOMy nipenmMeTty «Xumus» st 9 kitacca pa3zpaboTaHa B COOTBETCTBUH C TPEOOBAHUSIMU
1.®enepanbHOTO TOCYIAPCTBEHHOTO 00Pa30BaTEIBLHOTO CTaHAApTa OCHOBHOTO 0ob1ero oopasosanus (IIpukas
Munob6puayku Poccun ot 17.12.2010 Ne1897 (pen. ot 31.12.2015)

2. ®OIT OO0, ytBepxaeHHbIN npukazoM Munnpocsemenus oT 16.11.2022 r. Ne993
3. OcHOBHO# 00pa3oBaTeILHOM MPOrpaMMbl OCHOBHOTO 0011IeT0 oOpa3zoBanus MBOY Huzenckas CIII Ne2
4. YuebHoii nporpammel «Xumus. 9 kiace» Coct. . [.M.Macnakosa, H.B.Cadponos .- Boarorpan : Yuurens,2017.
[Iporpamma opueHTHpoBaHa Ha ucrosb3oBaHue ydyeOHuka O.C.I'aOpuensH. Xumus. 9xi— 4-e usn., crepeoTun. — M.:
Hpoda, 2016.- 319c:umn.
5. [IpumepHoit mporpammel BoctuTanus, 2020

OcHOBHBIE HIeH TIPEJIaraeMoro Kypca SBIISIIOTCS:

- MaTEPUAIBHOE €IMHCTBO BELIECTB OKPYKAIOIIETO0 MUPA, UX TECHASI TEHETUYECKAs CBS3b;

- MO3HABAEMOCTh BEIIECTB U 3aKOHOMEPHOCTEN MPOTEKAHUS XUMUYECKUX PEAKIUN;

- KOHKPETHOE XUMHUYECKOE COEIMHEHUE KAK 3BEHO B HEMPEPHIBHOM LIENU MPEBPAIIEHUN BEIIECTB, YYACTBYIOIIEE B
KPYTOBOPOTE XUMHUYECKUX DJIIEMEHTOB U XUMUYECKOUN IBOJIOIUY;

-B3aMMOCBSI3b HAYKH U TIPAKTUKHU; TPEOOBAHUS — JIBHDKYILAs CHJIa HAYKH, YCTIEXH MPAKTUKU 00YCIOBJIEHBI IOCTUKEHUSIMU
HAYKHU;

- pa3BUTHE XUMHUYECKON HAYKH U XUMH3AIMs HAPOJIHOTO XO3SICTBA CITyKaT MHTEpEcaM yejoBeKa U OOIIECTBA B LIEJIOM.

N3ydyeHne XxumMuy B OCHOBHOM ILIKOJIE HAIPABJIEHO HA TOCTHXKEHUE CIIEAYIOIIUX HeJIeH:

- (hopmupoBaHue y 00yJaronmxcsi XMMUYECKONW KapTUHBI MUpa KaK OPTaHUYECKOM YacTh ero eT0CTHOU

€CTECTBEHHOHAYYHON KapTUHHI ;

- OBJIQJICHUE YMEHUSMU HAOIIOAaTh XUMUYECKUE SIBIICHUS, TPOBOJUTH XUMUUYECKHUM SKCTIEPUMEHT, TIPOU3BOJIUTH PACUETHI
Ha OCHOBE XMMUYECKHX (DOPMYJT BEIIECTB U YPABHCHUN XUMUUYECKUX PEAKITUN;

- pa3BUTHE TO3HABATEIHHBIX WHTEPECOB M HMHTEIUICKTYyaJIbHBIX CIOCOOHOCTEW B MPOIECCE MPOBEACHUS XUMHUYECKOTO

DKCIIEPUMEHTA, CaMOCTOSITEILHOTO TMPUOOpPETEeHUsT 3HAHWW B COOTBETCTBHM C BO3HUKAIONIMMH >KU3HECHHBIMH

MOTPEOHOCTIMU;

- (opMupOBaHHE BaXXHCHINMX JIOTMYSCKUX OIEpalyii MbIIUICHUs (aHaiu3, CHHTE3, OO0OOIICHHE, KOHKPETH3AIlHs,

CpaBHEHHME U Jp.) B MPOLECCE MO3HAHUS CHUCTEMbl BOKHEUIIMX TMOHSATHUN, 3aKOHOB M TEOPUH O COCTaBe, CTPOCHHUM U

CBOMCTBAX XUMHUYECKUX BEIIIECTB;



- BOCIIUTaHUE OTHOIICHUS K XUMHUH KaK K OJHOMY U3 (yHJaMEHTAIbHBIX KOMIIOHEHTOB €CTECTBO3HAHUS U DJIIEMEHTY
OO0IIIeYeT0BEYECKOM KYIbTYPHI;

- OBJIAJICHUE KITFOUYEBBIMH KOMIIETCHIIMAMH (y4eOHO - TIO3HABATEIEHBIMU, HH(POPMAITMOHHBIMHU, IICHHOCTHO- CMBICIIOBBIMH,
KOMMYHUKATHBHBIMHU);

- IPUMEHEHHE MTOJTyYEeHHBIX 3HAHUN ¥ YMEHHI JUIsi 0€301IaCHOTO NCIOJIB30BAHUS BEIIECTB U MAaTEPHAIIOB B OBITY, CEITBCKOM
XO3SHCTBE U HA MPOU3BOJICTBE, PEIICHUS MMPAKTHYECKUX 3a/1a4 B MOBCETHEBHON KU3HH, MPEAYIPEKICHIS SIBICHUN, HAHOCSIINX
BpPEJI 3I0POBBIO YEIOBEKA M OKPYKAIOIICH Cpejie.
®opmMbI OpraHu3anuu 00pa3oBaTeJbHOI AesITeILHOCTH: (PPOHTANBHAS, HHANBUIYAIbHAS, TPYIIIOBASI.

Texkyuuii KOHTPOJIb IPOBOIUTCS B BUJIE CAMOCTOSITEIILHBIX, TECTOBBIX, KOHTPOJIBHBIX U MPAKTUIECKUX PAOOT, YCTHBIX U
MUCHMEHHBIX XUMHUECKUX JTUKTAHTOB.

PaGouast mporpamma paccuntana Ha 3 daca B Henento (Bcero 99 yacos).
KoHTposbHBIX paboT — 4, mpakTUYeCKux padoT — 3.

HJIaHI/IpyeMLIe Pe3yJIbTAThI

JIMYHOCTHBIE Pe3yJIbTATHI:

JInyHOCTHBIE pe3yJbTaThl OCBOCHUSI MPOrpaMMbl OCHOBHOT'O OOIIEro oOpa3oBaHUsl JOCTUTAIOTCSA B XOJ€ OOYyYEHHUS XUMHH B
€AMHCTBE Yy4eOHOM ¥ BOCHHTATENbHOW JAesiTenbHOCTH OpraHu3aliid B COOTBETCTBUU C TPAJAUIIMOHHBIMU POCCUUCKUMU
COIMOKYJBTYPHBIMU U JTYXOBHO-HPABCTBEHHBIMH IIECHHOCTSIMHU, TPUHATHIMH B OOIIECTBE MpaBUIaMU U HOPMaMU TMOBENCHUS U
CIIOCOOCTBYIOT IMTPOIIECCAM CAMOIIO3HAHMSI, CAMOPA3BUTHS M COLMATIM3AIINHI 00yYarOIIUXCS.

JIM4HOCTHBIE Pe3yJIbTaThl OTPAXKAIOT CHOPMHUPOBAHHOCTh, B TOM YUCJIE B YACTH:

IaTpuoTH4ecKOro BOCIIUTAHUS

1) HIEHHOCTHOTO OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, ICTOPUUECKOMY U HAYYHOMY HACIIEIUIO, TOHUMAHUS 3HAYEHUS
XUMUYECKON HAyKd B KU3HH COBPEMEHHOTO OOIIeCTBa, CMOCOOHOCTU BIIAJIETh JTOCTOBEPHOW HH(POpPMAIMEH O TEePeIOBBIX
JOCTUKEHUSX M OTKPBITUAX MUPOBOM U OTEUECTBEHHOM XMMHUU, 3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HAHUSIX 00 yCTPOUCTBE MUpPa
M 00II1eCTBa;

I'pakaaHckoro BOCHUTAHUA

2) TpeAcCTaBiIEHUS O COLMAIBHBIX HOPMaX M MpaBUJIaX MEXKJIWYHOCTHBIX OTHOLIEHHM B KOJUIEKTUBE, KOMMYHUKATHBHOM
KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOM, Y4e€OHO-HCCIIeIOBATEIbCKON, TBOPYECKOW M JAPYTUX BHAAX JESITEIHHOCTH;
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TOTOBHOCTH K Pa3HOOOpPA3HOW COBMECTHOW JEATEIHLHOCTH MPHU BHITIOJIHCHUH YYEOHBIX, TIO3HABATEILHBIX 3a7a4, BBHITOJTHCHUH
XUMUYECKUX IKCIIEPUMEHTOB, CO3TaHUH YUCOHBIX TIPOCKTOB, CTPEMJICHHUS K B3aUMOITIOHUMAHHUIO M B3aWUMOITOMOIIN B MPOIECCE
ATOM y4eOHOU NESITeIbHOCTH; TOTOBHOCTH OIIEHUBATH CBOE TIOBEICHHE M TIOCTYIIKM CBOMX TOBAPHIIEH C MO3HUIIMHA HPABCTBEHHBIX
Y MIPABOBBIX HOPM C YUYETOM OCO3HAHUS MTOCJIEACTBUN MOCTYIKOB;

LleHHOCTH HAYYHOTO NMO3HAHUSA

3) MHUPOBO33PEHUYECKUX MPEACTABICHUN O BEHIECTBE U XMMHUYECKOW pEaKIuu, COOTBETCTBYIOIIMX COBPEMEHHOMY YpPOBHIO
Pa3BUTHS HAYKHU U COCTABJISAIOIIMX OCHOBY JJISl TIOHMMAHUS CYITHOCTH HAayYHOM KapTUHBI MHUpA; MPEJCTaBICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHS MPUPOJILI, B3aHMOCBA3SIX 4YeJIOBEKa C IPUPOJHOU CpPEeAoM, O pPOJM XHMHH B TO3HAHUM ITUX
3aKOHOMEPHOCTEN;

4) mo3HaBaTENbHBIX MOTHBOB, HAMPABICHHBIX Ha IMOJYYECHHUE HOBBIX 3HAHUW IO XWMHH, HEOOXOAMMBIX I OOBSICHEHUS
Ha0JII0JaeMBbIX TIPOIIECCOB U SIBJICHUM;

5) mo3HaBaTeNbHOW, MHPOPMALMOHHON M YHUTATEIbCKOW KYyJNbTYphl, B TOM YKCIE HaBBIKOB CaMOCTOSATEIbHON pabOThI C
y4eOHBIMU TEKCTaMHU, CITPABOYHOM JIUTEPATYPOH, TOCTYITHBIMU TEXHUYECKUMU CPEACTBAMU MH(GOPMAIIMOHHBIX TEXHOJIOTHIA;

6) nHTEepeca K O0OyUYEHUIO ¥ MO3HAHUIO, JTI0003HATEIbHOCTH, TOTOBHOCTU U CIIOCOOHOCTH K CaMO0Opa30BaHUIO, MPOEKTHON U
MCCJIEI0BATENbCKON NeATEIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAaIIPaBJICHHOCTU U YPOBHA 00yUY€HUs B JalbHEMIIEM;

@opMHUpPOBaAHUSA KYJILTYPbI 3/10POBbS

7) OCO3HaHMS IIEHHOCTH >KU3HHM, OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY 3J0pPOBBIO, YCTAHOBKHM Ha 3J0POBBIA 00pa3 >KU3HU,
OCO3HAHMUSI TIOCJICACTBUN U HEMPUATHUS BPEAHBIX MPUBBIYEK (YIOTPEOJICHUSI alKOToJisl, HAPKOTUKOB, KypEeHHUsI), HEOOXOIUMOCTH
cOOJIIOICHUS MTPaBWII 0€30MaCHOCTH MIPU OOpaIIEHUN ¢ XUMUYECKUMHU BEIIECTBAMU B OBITY U pealibHON KU3HU;

TpyaoBoro BocnuraHus

8) HTEepeca K MPaKTUIECKOMY M3YYCHHIO TPOPECCUil U TpyIa pa3InuyHOTO POJia, YBAXKEHUE K TPYILY U pPe3ysibTaTaM TPyJI0BOU
JeSITeTLHOCTH, B TOM YHCJIE HA OCHOBE MPUMEHEHHS MPEAMETHBIX 3HAHHUM MO XMMHH, OCO3HAHHOTO BhIOOpA WHAWBHUIYaTHHOM
TPACKTOPHUH MPOJOJIKEHUS 00pa30BaHUs C YUETOM JTMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTU K XMMUU, OOIIIECTBEHHBIX NHTEPECOB
U TOTPEOHOCTEH; YCMEmHON MPO(PECCHOHATIBHON NIEATETbHOCTH W Pa3BUTUS HEOOXOIWMBIX YMEHHH; TOTOBHOCTH
aanTUPOBATHCS B MPO(ECCUOHATBHOU CPeEIE;

IKOJIOrHYEeCKOr0 BOCIUTAHUSA

9) sKoJIOrHYECKH 11e7ecO00pa3HOTO OTHOIICHUSI K MPUPOJAEC KaK MCTOYHUKY KU3HM Ha 3emiie, OCHOBE €& CyIIeCTBOBAaHUS,
MMOHMMAaHUS [IEHHOCTHU 3/I0POBOT0 U OE30MacCHOr0 00pa3a KU3HU, OTBETCTBEHHOT'O OTHOIICHUSI K COOCTBEHHOMY (DPU3UYECKOMY U
MICUXUYECKOMY 370POBbIO, OCO3HAHUS LIEHHOCTH COOJIIOJIEHUs MpaBuil 0€30MacHOro MOBEAeHUs MpU padoTe C BellecTBaMH, a
TaKXe B CUTyallUsIX, YTPOXKAIOIINX 3J0POBbIO U KU3HU JIFOJIEH;



10) cnocoOHOCTH MPUMEHSATH 3HAHUA, MOJyYaeMble IPU MU3yUYEHUN XMMHHU, JUISI PEeUICHHs 3a7ad, CBS3aHHBIX C OKpY’Karolei
IPUPOIHON Cpefol, TOBBIIICHHUS YPOBHS SKOJOTHYECKOW KYJIbTYpBl, OCO3HAHHUS TJIOOATBHOTO XapakTepa HSKOJIOTMYECKUX
po0JIeM U MyTEW UX PELIEHUs TOCPEICTBOM METOI0B XUMUU;

11) PKONOrMYECKOTr0 MBIIUIEHUS, YMEHUS PYKOBOJACTBOBATbCS MM B IO3HABATEIbHOW, KOMMYHUKATHBHOM M COLIMAIIBHON
IIPAKTHKE.

MeTanpeaMeTHbIMU Pe3yJIbTATAMHU U3YUYEHUS Kypca «XUMUs» sBisieTcs: GOpMHUPOBAHUE YHUBEPCAIBHBIX YUCOHBIX AEUCTBUI
(YY)

PeryasituBubie YY/I:

CaMOCTOSATENIbHO OOHAPYKUBATh U (POPMYIUPOBATH yUeOHYIO IPOOIEMY, OPEEsATh 1Ie)Ib Y4eOHOM NesATeIbHOCTH;
BBIJIBUTATh BEPCUH PELICHUS MTPOOJIEMbI, 0CO3HABATh KOHEUHBIN pe3ybTaT, BRIOUPATh U3 MPEAJIOKEHHBIX U UCKATh
CaMOCTOSITENIbHO CPEACTBA JOCTUKEHUS LIEIIH;

COCTaBJISITh (MHIMBUIYATIHHO WJIU B TPYIIIE) IJIaH PEIICHUS MPOOIJIEMBI;

paboTas 1o TIaHy, CBEpSITh CBOU JIEUCTBUS C LIEJbIO U, TPU HEOOXOAMMOCTH, UCTIPABIISATH OLIMOKN CaMOCTOSITEIBHO;

B JIMAJIOTE C YUYUTEJIEM COBEPIIECHCTBOBATh CAMOCTOSATEIILHO BHIPAOOTaHHBIE KPUTEPUU OIICHKH.

ITo3naBaTeabHble YY/I:

aHaJM3UPOBaTh, CPABHUBATH, KJIACCU(PUIIUPOBATH U 00001IATH (PAKTHI U SBICHUSA. BBISBISATS NPUUUHBI U CIAEACTBUS IPOCTHIX
SIBJICHHI.

OCYILIECTBIISTH CPAaBHEHUE, KIIACCU(PUKAIUIO, CAMOCTOSTEILHO BBIOUPAsi OCHOBAHUS U KPUTEPUHM JIJIsI YKA3aHHBIX JIOTHYECKUX
Onepanui;

CTPOUTH JIOTUYECKOE PACCYKICHUE, BKIIOYAIOIIEE YCTAHOBICHHE IPUUYUHHO-CIIEICTBEHHBIX CBS3EH.

CO3/1aBaTh CXEMaTUYECKUE MOJIEIU C BBIICJIEHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTA.

COCTABJISITh TE3UCHI, PA3JTUYHBIC BUJIBI TUIAHOB (ITPOCTHIX, CJIOKHBIX U T.I1.).

npeoOpa3oBbIBaTh MHOOPMAITUIO W3 OJHOTO BUAA B APYTOH (TaOIUIYy B TEKCT U Tp.).

YMETh OTPE/IEISATh BOZMOXKHBIC UCTOYHUKN HEOOXOAMUMBIX CBEIACHUH, MPONU3BOIUTH TOUCK MH(OPMAITUH, aHATU3UPOBATH U
OLIEHUBATh €€ JOCTOBEPHOCT.

KommynukaTuBubie YY /I

CamMoCTOSITEIbHO OPraHU30BBIBATh YUEOHOE B3aUMOICUCTBUE B TPYIIIE (ONPEAeISITh OOIIKE 1IEJIU, pacipeaesaTh POJid,
JIOTOBAPUBATHCS IPYT C IPYTOM U T.1.).

IIpeomemmubivu pe3ynbTaTaMu U3yUEHUS MPEIMETA SBIISIOTCS CIIEIYIOUIUE YMEHMUS:



OCO3HAHUE POJIM BEIIECTB:

- OIIPEAENATh POJIb PA3JIMYHBIX BEIIECTB B IPUPOJIE U TEXHUKE;

- OOBSICHATH POJIb BEUIECTB B UX KPYTOBOPOTE.

PacCMOTPEHNUE XMMHUYECKUX IIPOLIECCOB:

- IPUBOJIUTH IPUMEPBI XUMHUYECKUX IIPOLIECCOB B IIPUPOJIE;

- HAXOJUTh YEPThI, CBUJIETEILCTBYIOLINE 00 OOIUX MPU3HAKAX XUMUYECKUX MPOLIECCOB M UX Pa3IUUHSIX.

UCIOJIb30BAaHUE XUMUYECKUX 3HAHUU B OBITY:

— OOBSICHATH 3HAUECHUE BEIIECTB B KU3HU U X034HCTBE YEJIOBEKA.

OOBSCHATH MUP C TOUKHU 3PEHUSI XUMUU:

— [IEPEYUCIIATD OTIIMYUTEIBHBIE CBOMCTBA XUMUYECKUX BEILECTB;

— pa3inyaTh OCHOBHbIE XUMHUUYECKHUE ITPOLIECCHI;

- OIIPEJENATh OCHOBHBIE KJIACCHI HEOPIraHUYECKUX BELIECTB;

- [IOHUMATh CMBICII XMMUYECKUX TEPMHUHOB.

OBJIaZICHUE OCHOBAMH METOJIOB ITIO3HAHUS, XapaKTEPHBIX JJISI ECTECTBEHHBIX HAYK:

- XapaKTEepU30BaTh METO/Ibl XMMUYECKON HayKH (HaOII0J€HUE, CPABHEHHE, SKCIIEPUMEHT, U3MEPEHHE) U UX POJIb B IO3HAHUU
IIPUPOJIBI;

- IPOBOJIUTH XUMUYECKHUE ONBITHI U SKCIIEPUMEHTHI U OOBSICHATH UX PE3YJIbTATHI.

YMEHHUE OLICHUBATh MOBEJCHUE YEIOBEKA C TOUKHU 3PEHUSI XUMUYECKOUN 0€30MacCHOCTH MO0 OTHOIIECHUIO K YEJIOBEKY U MPUPOJIE:
- MCTI0JIb30BaTh 3HAHUSI XUMHH MPU COOJIOJIEHUN MTPaBUJI UCTIOJIb30BAHMS OBITOBBIX XMMUYECKUX MPENapaToB;

— pa3inyaTh onacHble U 0e30IacHbIE BELIECTBA.

IIpenMeTHbIE pe3yabTATHI

B coctaBe mpeaMeTHBIX pe3yJbTAaTOB IO OCBOCHHUIO 00s3aTEIBHOTO COACPIKAHUsS, YCTAHOBIECHHOTO JMaHHOU (emepanbHOU
paboueii mporpaMMoid, BBIJCISIFOT: OCBOCHHBIC 00YYaIONUMUCS HayYHbIC 3HAHUS, YMEHUS U CIIOCOOBI JeHCTBUM, criennduueckue
JUTSI TIPEIMETHOM 001aCTH «XHUMHUS, BUIBI ACSITEIBHOCTH 10 TIOTYYSHUIO HOBOTO 3HAHUS, €r0 UHTEPIPETAINH, PE0OPa30BAHHIO

" IIPUMCHCHUIO B PA3JIMYHBIX yqe6HLIX N HOBBIX CUTYalUAX.

Hpe}lMeTHble PE3YJIbTAThI HA 0a3o0BOM YPOBHE OOJIZKHBI OTPAKATh C(l)OpMI/IpOBaHHOCTB y O6yqa}OHII/IXC$I YMGHHﬁI



pPacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHSATHUN: XUMHUUYECKUN AJEMEHT, aTOM, MOJIEKYJia, MOH, KAaTUOH, aHUOH, MPOCTOE
BEIIIECTBO, CJIOKHOE BEILIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPUIATEIBHOCTh, CTEINEHb OKHWCICHUS, XHUMHUYECKas peakius,
XUMHUYECKas CBsA3b, TEINIOBOW A(p(EeKT peakuu, MOJb, MOJSPHBIH O00BEM, pPACTBOP, SJIEKTPOJUTHI, HEIJICKTPOIUTHI,
AIEKTPOJUTUYECKAS JUCCOLMALIMS, PEAKIMU HOHHOrO OOMEHa, KaTajau3aTtop, XUMHUYECKOE€ paBHOBECHE, OOpaThUMbie U
HEOOpaTUMBbIE PEaKIMU, OKUCIUTEIbHO-BOCCTAHOBUTENBHBIC PEAKIMU, OKHUCIHUTENIb, BOCCTAHOBUTEIb, OKHUCICHUE U
BOCCTaHOBJICHHUE, AJUIOTPOMHs, aM(POTEPHOCTh, XUMUYECKasl CBS3b (KOBAJICHTHAS, MOHHAS, METAIMYECKAs), KPUCTALTHICCKAS
pemeéTka, KOPpO3Hsl METAUIOB, CIUIABBI, CKOPOCTh XHWMHYECKOW PEaKIUU, NpeaesibHO aonyctuMas koHueHtpauus I[IJIK
BEILIECTBA;

WJUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHUYECKHX IMOHATHUM U MPUMEHSTh 3TH MOHATUS IPU ONHCAHWUU BEIIECTB U UX
[IPEeBPALICHU;

HCIIOJIb30BAaTh XMMHUYECKYI0 CUMBOJIMKY JIJIsi COCTaBJICHUS (JOpMYIT BEIIECTB U YPaBHEHUN XUMUYECKUX PEaKITUi;

ONPENEIIATh BAJICHTHOCTh U CTEIIEHb OKUCIICHUSI XUMHUYECKUX 3JIEMEHTOB B COEIMHEHUSX PA3JIUYHOTO COCTaBa, MPUHAJIEKHOCTh
BEILIECTB K OMpPEeNEHHOMY KJIacCy COeMHEHUM 1o (popmyiaM, BUJI XUMUYECKON CBSI3U (KOBAJICHTHAsI, MOHHASI, METAJLTUYECKas )
B HEOPTraHUYECKUX COCAMHEHUSIX, 3apsij] MOHA [0 XUMHUUYECKOH (hopMyIie, XapaKkTep Cpe/ibl B BOJAHBIX PACTBOPAX HEOPTAaHUYECKUX
COCIMHEHUMN, TUIT KPUCTAINIMUECKON PEIIETKA KOHKPETHOTO BEIIECTBA;

packpbiBaTh cmbici Ilepuoamueckoro 3akona J[. WM. MennmeneeBa M JAEMOHCTPUPOBAThH €ro TMOHUMAHUE: OMNMHUCHIBATH U
XapakTepuzoBaTh TaOnuMuHyro dopmy Ilepronnueckoil cucTeMbl XUMHUYECKHX JJEMEHTOB: pa3ivvaTh MOHSTHUS «TJIaBHAs
noarpynmna (A-rpymnma)» u «mnobounas noarpynna (b-rpymnma)», manbsie W OOJBIINE TMEPUOIbI, COOTHOCUTh OOO3HAYCHWUS,
KOTOPbIE UMEIOTCSI B MEPUOJUYECKON TaOJIMIlE, C YUCIOBBIMU XAPAKTEPUCTUKAMU CTPOEHHUSI aTOMOB XMUMHUYECKUX AJIEMEHTOB
(coctaB u 3apsa sapa, oOlee YWCI0 JJIEKTPOHOB M paclpeliesieHue HX IO DJIEKTPOHHBIM CJIOSM), OOBSCHATH oOIIue
3aKOHOMEPHOCTH B M3MEHEHHUM CBOWMCTB RJIEMEHTOB M UX COCIMHEHUI B Mpelesiax MajblX MEPUOJOB M IJIaBHBIX MOJATPYIH C
YUYETOM CTPOCHUS UX ATOMOB;

KJIAaCCU(PUIIMPOBATh XUMHUYECKHUE DJIEMEHTHI, HEOPraHWYECKHE BEIEeCTBA, XMMHUYECKHE peakiuu (10 YUCIYy U COCTaBy
YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, IO TETUIOBOMY 3P (HEKTY, IO U3MEHEHHUIO CTETICHEH OKUCIICHUS XUMUYECKUX DJIEMEHTOB);
XapaKTepu30BaTh (OMHUCHIBATH) OOIIHE U CreU(DUUEeCKre XMMUIECKNE CBOWCTBA MPOCTHIX U CIOXKHBIX BEIIECTB, MOATBEPKIas
OMMCAHUE MPUMEPAMH MOJIEKYJISIPHBIX U MOHHBIX YPABHEHUIN COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIIUIA;

COCTaBJISITh YPABHEHUSA DJIEKTPOJUTUYECCKOW IUCCOLMALIMM KHUCIIOT, LIEJIOYEN U COJIEM, IIOJIHBIE U COKPAIIEHHBIE YPABHEHUS
peakiuii HOHHOro OOMEHa, YpaBHEHUs pPeakivii, MOATBEPKAAIOIINX CYIIECTBOBAaHUE MEHETUUECKOM CBSI3U MEXKAY BElIeCTBAMHU
Pa3JIMYHBIX KJIACCOB;



pPacKpbIBaTh CYIIHOCTh OKHCIMTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKUUN MOCPEACTBOM COCTABJICHHS 3JEKTPOHHOro OanaHca ITHX
peaxkuuu;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT UX CTPOEHHMS, BOSMOKHOCTH MPOTEKAHUs XMMHUYECKUX MPEBPAILICHUN B
Pa3JINYHBIX YCIIOBHSIX;

BBIYHUCIIATh OTHOCUTEIIBHYIO MOJCKYJISIDHYIO U MOJIIPHYIO MAacCChl BELIECTB, MACCOBYIO IOJIIO XHMHYECKOIO DJIEMEHTa I10
dbopMyIie coeTMHEHNs, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, TPOBOAUTH PACUETHI M0 YPABHEHUIO XUMUYECKOW PEaKIiy;
coOII0AaTh MpaBWia MOJIb30BAHUS XMMHUYECKOW MOCYAOH M Ja00paTOpHBIM 0O0OPYJOBaHMEM, a TAKXKE IpaBHJIa OOpAILEHUS C
BEIIECTBAMHM B COOTBETCTBUM C HMHCTPYKLUSMHU I10 BBIIOJHEHUIO J1A0OPATOPHBIX XWMHUYECKUX OIBITOB IO IMOJYYEHHUIO U
cOOMpPaHUIO ra3000pa3HBIX BEIIECTB (aMMHAaKa U YIJIEKUCIIOTO ra3a);

IIPOBOAUTD PEAKIUU, IIOATBEPKAAIOIINE KAYSCTBEHHBIM COCTAB PA3JIMYHBIX BEILECTB: PACIIO3HABATH OIBITHBIM IIyTEM XJIOPULI-,
Opomun-, moaua-, kapooHart-, Qocdar-, cuiIukar-, cyiabpaT-, TUAPOKCUA-UOHBI, KAaTHUOHbl AMMOHMS M HMOHBI H3yUYEHHBIX
METAJIJIOB, IIPUCYTCTBYIOIIKE B BOAHBIX PACTBOPAX HEOPTraHUYECKUX BELIECTB;

IPUMEHSTh OCHOBHBIE OIIEPALINY MBICIUTENIBHOM 1€ATEIbHOCTH — aHAJIM3 U CUHTE3, CPaBHEHHE, 0000LIEeHNE, CUCTEMATHU3AIIHIO,

BBISIBJICHUE NTPUUNUHHO-CJICICTBEHHBIX CBA3EH — JJIsl U3yUEHUsI CBOMCTB BEIIECTB U XMMUYECKUX PEAKIUA, €CTECTBEHHO-HAYYHbIC
METO/IbI TO3HAHUS — HAOJI0ICHUE, U3MEPEHUE, MOJICIUPOBAHKE, SKCIIEPUMEHT (peabHbIA U MBICJICHHBIN ).

Coaep:xanue 00y4yeHus

BemecTBo M xXuMu4ecKas peakiuus

[Tepuonuueckuii 3akoH. Ilepuogmueckass cucrema xumuueckux osnemeHToB J[. WM. MennmeneeBa. CtpoeHue aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHHH CBOWCTB XMMHUYECKHMX 3JIEMEHTOB MEPBBIX TPEX MEPUOAOB, KaMsl, KaIbIUS U UX COCAUHEHUN B
COOTBETCTBUH C IOJIOKEHUEM DJIEMEHTOB B [leproauyeckoi cucteMe U CTPOCHUEM UX aTOMOB.

CrpoeHune BemecTBa: BUIbI XMMHYECKON CBSI3U. TUIBI KPUCTAIIMYECKUX PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT
TUIA KPUCTAJUIMYECKON PELIETKY U BUJA XUMUYECKOU CBS3H.

Krnaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX BEUIECTB. XUMUUYECKHE CBOMCTBA BEILIECTB, OTHOCSIIMXCA K Pa3IUYHbIM
KJIacCaM HEOPTaHMYECKHUX COEAUHEHNI, TEHETUYECKasl CBSI3b HEOPTaHUYECKUX BEILECTB.

Knaccudukanys XuMUYecKUX peakiuii o pa3iMuyHbIM MpHU3HAKaM (110 YMCITy U COCTaBY YYAaCTBYIOIIMX B PEAKIIMHU BEIIECTB,
Mo TerioBoMy 3(Q¢eKTy, M0 H3MEHEHUIO CTEeNEeHEHl OKHUCIEHHS XMMHUYECKUX 3JEMEHTOB, MO OOpaTUMOCTH, MO YYacTHIO
Katajau3aTopa). JK30- U S9HIOTEPMUUECKUE PEAKIIUU, TEPMOXUMUUYECKUE YPABHEHHUS.



[TonsiTrie 0 ckOpocTH XUMHUYECKON peakuuu. [loHsTre 06 0OpaTUMBIX U HEOOPATUMBIX XMMHUYECKUX peakuusax. [lonstue o
TOMOTEHHBIX U T€TEPOreHHbIX peakuusax. [lonarne o karammse. [lonsaTne 0 XumuyeckoMm paBHOBecHU. DAKTOPHI, BIUAIOIMIME HA
CKOPOCTb XMMUYECKOW PEAKLINH U MOJO0KEHUE XUMUYECKOTO PABHOBECHS.

OKHCIIUTENTPHO-BOCCTAHOBUTEIIBHBIE  PEAKUHUU, SJEKTPOHHBIA OallaHC OKHCIWUTEIbHO-BOCCTAHOBUTEIBHOM  PEAKIIMH.
CocTaBieHre ypaBHEHUI OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMH ¢ UCTIOIB30BAaHUEM METO/A JIEKTPOHHOTrO OanaHca.

Teopus 37€KTPONIUTHYECKONW TUCCOUMALINN. DIEKTPOIUTHI U HEANEKTPOIUThL. KaTnoHbI, aHnOHBI. MeXaHn3M JUCCOLMALIMH
BEIIECTB C PA3JIMYHBIMU BUJAMU XUMUYECKOH cBsi3u. CTeneHb auccounanuu. CUIIbHbBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiuu noHHOTO OOMEHa. Y CloBUS NPOTEKAHUS PEaKlMii HOHHOTO 0OMEHa, MOJIHBIE U COKPAIll€HHbIE MOHHBIE YPaBHEHUS
peakuuii. CBONCTBA KUCJIOT, OCHOBAaHUH U COJIEW B CBETE MPEACTABICHUIN 00 3JEKTPOIUTHUECKON qucconuanui. KauecTBeHHbIE
peakunu Ha UoHbL. [IoHsATHE O TUIPOIM3E COJIE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJICTISIMUA KPUCTAJUTMUECKUX PEHIETOK HEOPTaHMYECKUX BEIIECTB — METAJUIOB U HEMETAJUIOB (rpadura u
anMasa), CIOKHBIX BEHIECTB (XJIOpHUAA HATpUs), UCCIETOBAHUE 3aBUCMMOCTH CKOPOCTH XMMHYECKOW PEakiuud OT BO3JACUCTBUS
pa3IMYHbIX (PAKTOPOB, MCCIEIOBAHUE SJIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB, MPOLIECCA JUCCOUMALNNA KUCTOT, IIEIOYEH U
cojied (BO3MOKHO HCIOJb30BAHUE BHJIEO MATEPUAIOB), MPOBEICHUE OIBITOB, WUIIOCTPUPYIOUIUX HPU3HAKK MPOTEKaHUs
peakuuii HOHHOTO oOMeHa (0O0pa30BaHUE OCaJIKa, BBIJEIEHUE Ta3a, 00pa30BaHUE BObI), OMBITOB, UIUTIOCTPUPYIOIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMM (TOpEeHUE, peakluu pa3ioKEHUsl, COCAUHEHNUs), PACIO3HABAHNE HEOPTaHUYECKUX
BEILIECTB C TOMOIIIbIO KAYECTBEHHBIX PEAKIIMI HA MOHBI, PEIIEHNE SKCIIEPUMEHTAJIBHBIX 33/1a4.

Hemerausibl 1 X cOeIMHEHHUS

OOmas xapakTtepucTuka rajaoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE cTeneHu okucieHus. CTpoeHue u
(¢u3MYecKue CBOWCTBA MPOCTHIX BEIIECTB — TaIOTEHOB. XMMHUYECKHME CBOWCTBA Ha MpUMEpe XJopa (B3auMOJACHCTBUE C
MeTaJulaMH, HeMeTaJUIaMH, Iienodamu). XiaopoBoaopoa. ConsiHas KUCIIOTa, XUMUYECKHUE CBOMCTBA, MOJTy4YeHUE, MPUMEHEHHE.
JlelicTBHE XJI0pa M XJIOPOBOJOPOJA HA OPraHU3M YelIOBEKA. BaxkHenre XJI0puIabpl U UX HAX0XKIEHUE B IIPUPOJE.

O6mrast xapakrepuctuka siemMeHTOB VIA-rpynmbl. OCOOCHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHBIE CTETICHH OKHCIICHUS.
CrpoeHue u pu3nyecKkue CBOMCTBA MPOCTHIX BEUIECTB — KUCIOPOJAA U Cepbl. AJUIOTPONHbIE MOAU(DUKAIIMKM KUCIOPOAA U CEPBHI.
Xumudeckue cBoicTBa cepbl. CepoBOAOPOI, CTpOSHUE, (PU3NIECKUE U XUMUYECKHE CBOMCTBA. OKCHUIBI CEPhI KaK MPEICTaBUTENN
KHUCJIOTHBIX OKCcUI0B. CepHas KucCJOTa, (PU3UYEeCKHe M XMMHUYECKHE CBOMCTBa (00IME Kak MpEACTaBUTENS Kilacca KUCIOT U
cnenupuyueckre). XMMHUUYECKHE PpEeaKIMH, JIekKallMe B OCHOBE IPOMBIIIJIEHHOTO Croco0a TMOJyYeHUs] CEPHOM KHUCIOTHI.
[Ipumenenue cepHoil KucIOThI. CoJIM CEpHOM KHCIIOTHI, Ka4yeCTBEHHas peakiusi Ha cyibdar-uoH. HaxoxaeHue cepsl u eé



COEIMHEHUN B MPUPOe. XUMHUUECKOE 3arps3HEHNUE OKPYKAIOLIEH Cpellbl COEAUHEHUSIMU Cepbl (KUCIOTHBIE TOXKAU, 3arpsi3HEHUE
BO3/yXa U BOJOEMOB), CTOCOOBI €ro MPeI0TBPALIICHHUS.

Ob6mrast xapakTepuctuka 37eMeHTOB VA-Tpynmbel. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEPHBIE CTEICHU OKHCIICHHSI.
A30T, pacrpocTpaHeHue B Mpupone, (U3MYECKHe W XUMHYEeCKHe cBoMcTBa. KpyroBopor azora B mnpuponae. AMMHAK, €ro
(bU3UYecKue W XUMUYECKHUE CBOMCTBA, MojydeHrne W npuMeHeHne. Conu aMMOHUSA, UX (PU3UYECKHE M XUMUYECKHUE CBOMCTBA,
npumMeHeHne. KadecTBeHHass peakius Ha WOHBI aMMOHHUsS. A30THash KHCJIOTa, €€ ToydeHHe, (PU3MYecKne M XUMHUUYECKUE
cBoiicTBa (0OlIMEe Kak MpEeJCTaBUTENs Kilacca KUCIOT U crnenuduueckue). Mcnonb3oBaHWe HUTPATOB M COJIEH aMMOHHS B
KaueCcTBE MUHEPAIbHBIX YA0OpEeHU. XUMUYECKOEe 3arpsi3HEHUE OKPYIKAIOIIEH Cpe/lbl COSAMHEHUSIMU a30Ta (KUCIOTHBIC IO,
3arpsi3HEHHE BO3/yXa, MOuBbl U BOJ0EMOB). Dochop, ammorponHsie momudukanuu (ochopa, duzrueckue M XUMHUUYECKUE
cBorictBa. Oxcun ¢ocdopa (V) u dochopHas kucnora, ¢puHIecKrue U XUMHYCCKHE CBOMCTBA, MojydeHue. Mcmonb3oBaHue
¢docdaroB B kKauecTBe MUHEPAILHBIX YA00PEHHUIA.

O6mias xapakrepuctuka siemMeHToB [VA-rpynmbl. OcoOEHHOCTH CTpOEHHS aTOMOB, XapaKTEpPHBIE CTETEHH OKHUCIICHUS.
VYriepoa, amioTponHble MOAUGUKAIMU, PACIPOCTPAHEHHE B MpUpOJE, (U3MYECKHEe U XUMHYECKHE CBOMCTBA. AJICOpOITMS.
Kpyrosopot yriepoma B mpupoge. Okcuibl yriepoaa, UX (PU3MUECKHEe M XUMHUUYECKHE CBONCTBa, JACHCTBHE Ha >KUBBIC
OpraHu3Mbl, MOJYYEHUE M MPUMEHEHHE. OKOJOTMYECKHe NpoOsieMbl, CBsi3aHHbIE C okcuaoM yriaepozaa (IV), rumoresa
100aJbHOIO MOTEIUICHUST KJIMMaTa, MapHUKOBBIN A(¢eKT. YTrojibHas KHUCIOTa U €€ COoNM, MX (U3UYECKHE U XUMUUYECKHUE
CBOMCTBa, MoJiydeHHE W TpuMeHeHue. KauecTBeHHas peakius Ha kapOoHar-uoHbl. Mcmoib3oBaHue KapOOHATOB B OBITY,
MEJIUIIMHE, TPOMBIIIJICHHOCTH U CEITbCKOM XO3SIMCTBE.

[TepBoHauanbHbIC TOHATUS 00 OPraHUYECKUX BEIECTBAX KaK O COCAMHEHUSX yryiepoja (MeTaH, 3TaH, STUJICH, alleTHJICH,
ATaHOJI, TIUIEPUH, YKCYCHAsl KUCIO0Ta). [IpupoiHbie MCTOUHUKH YTIIEBOJOPOAOB (YroJib, IPUPOAHBIN Ta3, He(Th), MPOAYKTHI X
nepepaboTKu (OEH3WH), KX POJIb B OBITY U MPOMBIITUICHHOCTH. [IoHATHE 0 OMOJIOTHYECKH BaXKHBIX BEIIIECTBAX: XKUpax, OelKax,
YIJIEBOJIaX — M UX POJIM B KU3HM YeJoBeKka. MaTepuaibHOE €JMHCTBO OPTAHUUECKUX U HEOPTaHUYECKUX COCTMHEHUN.

Kpemnwnii, ero ¢puszndeckue 1 XUMUYECKHUE CBOMCTBA, MOJydyeHue u npuMmenenne. CoeMHeHus KpeMHus B ipupoe. Oomue
npeacrasienust 00 okcuae kpemuus (IV) u kpemuaneBoit kucnote. CHIMKAThI, X UCIOJIb30BAaHUE B OBITY, B IPOMBIIIIICHHOCTH.
Baxueiiimve cTpouTenbHBIE MaTEpHANbl: KepamMuKka, CTEKJIO, IIeMEHT, OeToH, xene300etoH. [IpobGiembr Oe3omacHOTO
MCIIOJIb30BAHUS CTPOUTEILHBIX MaTEPUAJIOB B ITOBCETHEBHOM JKU3HHU.

Xumuueckuii IKCHepuMeHm:

U3yueHHe O0O0pa3ll0B HEOPTaHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCJOTHI, MPOBEJCHHWE KA4YECTBEHHBIX PEAKIUNA Ha
XJIOPUJI-UOHBI U HAOJIIOICHUE TTPU3HAKOB UX MPOTEKAHUS, OMBITHI, OTpaXKarolue (HU3NIECKre 1 XMMUYECKUE CBOMCTBA TaJIOT€HOB
U UX COCAMHEHUM (BO3MOXKHO MCIIOJIb30BAaHHME BHJICOMATEPHAIOB), O3HAKOMJICHHE C OOpa3laMu XJIOPUIOB (TajJOreHH]IOB),
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O3HAKOMJIEHHE C 00pa3liaMu Cephl U €€ COCTMHEHUSIMU (BO3MOKHO MCIOJIb30BaHUE BUACOMATEPUAJIOB), HAOIIOACHUE TIpoIecca
OoOyTJMBaHMUs caxapa IMoj JEeHCTBUEM KOHIICHTPUPOBAHHOW CEPHOM KHUCIIOTHI, U3YYCHHE XMMHUYECKUX CBOMCTB pa30aBICHHOMN
CEPHOMU KHUCJIOTHI, MPOBEJCHNE KaYeCTBEHHON peaklny Ha CyIb(haT-noH U HAOIIOICHHE TIpU3HaKa €€ MPOTeKaHWs, 03HAKOMJICHHE
¢ ¢u3nYeCKUMHU CBOICTBaMH a30Ta, (ocdopa U MX COEAUHEHUH (BO3MOXKHO HCIOIb30BAaHHE BHAECOMATEPHANIOB), 0OpaslaMu
a30THBIX W (OCHOPHBIX YIOOpEHUH, TMOTydeHHe, coOMpaHue, pacro3HABaHWE M W3YYCHHE CBOWCTB aMMHUaKa, MPOBEIACHUE
KaueCTBCHHBIX pEaKkIWid Ha HWOH aMMOHHS u ¢ochaT-uOH W HIYyYCHHE MPU3HAKOB WX TMPOTEKAHUsS, B3aUMOJCHCTBHE
KOHIIEHTPUPOBAHHOM a30THOM KHUCIOTHI C MeEAbI0 (BO3MOXXHO MCHOJB30BaHUE BHUACOMATEPUAJIOB), H3Y4YEHUE Mojelen
KPUCTANIMYECKUX PEHIETOK anMasa, rpadura, QysuiepeHa, 03HAKOMIICHHE C IMPOLIECCOM aJcOpOlMKU PACTBOPEHHBIX BELIECTB
AKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM TMPOTHBOTA3a, MOJy4YEHUE, COOMpaHUE, pACIO3HABAHME W W3YyYCHHE CBOMWCTB
YTJIEKUCIIOTO Ta3a, MPOBEJACHUE KAaYECTBEHHBIX PeakiMii Ha KapOOHAT M CUJIMKAT-MOHBI M U3yYEHHE MPU3HAKOB UX MPOTEKAHMUS,
O3HAKOMJICHUE C NPOAYKLUHUEN CUJIMKATHOM NPOMBIIUIEHHOCTH, PEUICHHUE 3KCIIEPUMEHTANBHBIX 3a7ad 1o Teme «BaxhHeumue
HEMETAJUJIbI U UX COCAUHECHUSD).

MeTaJsibl 1 X COeIMHEHUS

OO0mas xapakTepucTUKa XUMHUYECKUX JIEMEHTOB — METAJUIOB HAa OCHOBAaHWUHU UX MOJOKeHUs B llepumoanueckoit cucreme
xuMmudeckux 3yemeHToB [, Y. MenaeneeBa u ctpoenust atomoB. CTpoeHue MeTaluioB. MeTamnyeckas CBs3b U METAJUIMYECKAS
KPUCTAIUINYECKAsd PEIIETKA. DIEKTPOXUMUYECKUAN PAJT HANIPSHKECHUA MEeTAIUIOB. PU3NYECKHE U XUMUYECKHAE CBOMCTBA METAJIOB.
OO6uue cnocoOsl nonyueHust MeTaiioB. [IoHSITHE 0 KOPPO3UHM METAJIJIOB, OCHOBHBIE CITIOCOOBI 3alITUTHI UX OT Koppo3uu. CIiaBsl
(cTainp, 4yryH, JIOpaTIOMUHUN, OpOH3a) U UX MPUMEHEHHE B ObITY U MPOMBIIUIEHHOCTH.

[[lenounsie MeTauIbl: MoJiokeHue B llepuonnueckon cucteMe xuMmudeckux snemeHtoB [[. M. MeHneneeBa, cTpoeHne ux
aTOMOB, HaXOXJeHUE B mpupoje. Puznueckre U XUMHUYECKUE CBOWCTBA (Ha mpuMepe HaTpusi U Kanus). OKCUIbI U TUIAPOKCHIIBI
HaTpud U Kanus. [[puMeHeHue NeI0YHbIX METANIOB U UX COCAUHEHUI.

[IlenouyHo3eMeNnbHBIE METAJUIBI MAarHUM M KaJbLUU: MOJIOKEHUE B llepuoanueckor cucreMe XMMHYECKUX 3JIEMEHTOB /.
N. MenpaeneeBa, CTpoeHME HUX aTOMOB, HaXOXJIeHUE B mpupoac. dusznueckue M XUMUYECKUE CBOMCTBA MAarHWs M KaJlbLIUS.
Baxneitmme coemuHeHNS KaabIus (OKCUI, TUAPOKCHT, coJin). JKECTKOCTH BOJBI U CIIOCOOBI €€ yCTpaHCHUS.

AmoMuHui: monoxxkenue B Ilepuomgmueckoit cucrteme xumuueckux snemeHToB [[. M. MenpaeneeBa, cTpoeHHE aToMa,
HaxoXJeHue B mpupone. Ou3znyeckue W XUMHUUYECKHE CBOMCTBA alOMHHHS. AMQOTEpHBIE CBOWCTBA OKCHUIA M THUAPOKCHIIA
AJTFOMUHUSL.

Kenezo: mnonoxenne B llepuoanueckoid cucreme xumuueckux dsmemeHtoB JI. WM. MenneneeBa, CTpoeHME aroma,
HaxoXJeHue B npupoje. Duznyeckue U XuMUYECKHUe CBOMCTBA kele3a. OKcuibl, TuApoKcu bl U conu xenesa (I1) u xenesza (111),
MX COCTaB, CBOMCTBA U MOJIyUYECHHUE.
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Xumuueckuii IKcnepumenm:

O3HAaKOMJIECHHE ¢ oOpasllaMi METAJUIOB W CIUIABOB, WX (PU3WYECKUMM CBOMCTBAMHU, HM3yUYCHHUE PE3YyJIbTATOB KOPPO3UHU
METAJJIOB (BO3MOKHO HMCIOJIb30BAHUE BUJIEOMATEPUAIIOB), OCOOCHHOCTEN B3aMMOJICHCTBUS OKCUJIA KalbIMsid U HATPUSL C BOJOU
(BO3MO’KHO HCIOJIb30BAHKUE BUJIEOMATEPUATIOB), UCCIICIOBAHUE CBOMCTB JKECTKOM BOJIbI, IIPOIIECCA TOPEHUS JKelie3a B KUCIOPOJIC
(BO3MOKHO HCIIOJIb30BaHUE BHUJIEOMATEPUATIOB), TPU3HAKOB MPOTEKAHUS KaUYE€CTBEHHBIX PEAaKIMi HA MOHBI: MarHus, KajibIusi,
almOMUHUS, IIuHKa, kene3a (1) u xenesa (I1), meau (1), HaOmroneHNE U ONKMCAHKUE MPOLIECCOB OKPAIIUBAHUS TIJIAMEHH MOHAMHU
HATpHsl, KaJdusl U Kajdbligd (BO3MOXKHO HMCIIOJIb30BaHUE BUIECOMATEPUAIIOB), MCCIEAO0BaHUE aM(OTEPHBIX CBONCTB T'MAPOKCHUIA
ATIOMUHUA U TUAPOKCUJIA ITMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe « BakHelIre MeTallyIbl U UX COSUHEHUS».

XuMHS M OKpPYKAKOLIAA cpeaa

BemecTBa u maTepuanbl B TOBCEITHEBHOM KU3HU YelIOBeKa. be3ormacHoe Uenoib30BaHUE BEUIECTB M XUMUYECKUX PEaKIUi B
obITy. [lepBast TOMOIIL MPU XUMUYECKUX 0KOTAX U OTPABIICHUSX.

XUMHUUYECKOE 3arps3HEHUE OKpY’Karolle cpenbl (mpenenbHas JIomycTuMasi KOHLeHTpalus Bemiects, aanee — [1JIK). Ponib
XUMUU B PEIICHUH SKOJIOTUYECKUX TTPOOIIEM.

Xumuueckuii IKcnepumenm:

M3ydeHHe 00pa3IoB MaTEpUaIoB (CTEKIIO, CIUIaBbl METAJIOB, MOJMMEPHbBIC MaTEPUAIIbI ).

Mesxcnpeomemmnbwie ceasu

Peanuzanusi MeXNpeIMETHBIX CBS3EH MPU U3YUEHUHM XUMUHU B 9 KJIacce OCYIIECTBIISIETCS Yepe3 UCMOJIb30BaHNE KaK 00X
€CTEeCTBEHHO-HAYUHBIX MOHATHUH, TaK U MOHATHUH, SBJISIIOIIUXCS CUCTEMHBIMU JJISI OT/ICJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
[UKJIA.

OO0mume ecTeCTBEHHO-HAYUYHbIC TOHSTHUS: HAYUYHBIM (hakT, TWIOTE3a, 3aKOH, TEOpHSs, aHalu3, CHHTE3, Kiaccu(pukaius,
MEePUOJIMYHOCTh, HAOJIO/IEHUEe, SKCIEPUMEHT, MOJEIUPOBaHUE, W3MEPEHHE, MOJIeNb, SBICHUE, TapHUKOBBIA dA(DPEKT,
TEXHOJIOTHSI, MATEPUAIIBI.

®dusuka: MaTepusi, aToM, OJEKTPOH, IPOTOH, HEUTPOH, HWOH, HYKIHJ, H30TOMbI, PAJAUOAKTUBHOCTH, MOJEKYIa,
ANEKTPUYECKUIN 3apsii, MPOBOJHUKH, TMOJYMPOBOJHUKH, IUAICKTPUKH, (POTOAIEMEHT, BEIIECTBO, TEI0, 00BEM, arperaTHoe
COCTOSIHHE BEIIECTBA, T'a3, PaCTBOP, PACTBOPUMOCTh, KPUCTAIUIMYECKAs] PEMIETKA, CIUIaBbI, (PU3NYECKUE BEIMYUHBI, CIUHUIIBI
M3MEPEHUS, KOCMUYECKOE MPOCTPAHCTBO, TIJIaHEThI, 3BE3/1b1, CONHILE.

buonorus: dotocunTes, apixanue, orocdepa, IKOCUCTEMA, MUHEPAIbHBIC yA00OPEHHUS, MUKPOIJIEMEHTBI, MAKPOJIEMEHTHI,
MUTATEJIbHBIC BEIIECTRA.

I'eorpadus: armocdepa, ruapocdepa, MUHEpasbl, TOPHBIEC MOPOJIb, TTOJIE3HBIE UCKOMTAEMbIE, TOILIMBO, BOJIHBIE PECYPCHI.
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TemaTnuyeckoe IJIAHKPOBaAHME

(3 u. B Henmemio, Bcero 99)

Homep
ypoka | Tema ypoka Ocnogroe conepianue Koauuecrso Hara no miany dara mo ¢pakry
YpoOKa 4acoB
n/n
[ToBTOpeHue u 06001IeHNE CBEACHHH MO Kypcy 8 Kilacca. XUMUYECKHUE PEAKIIUU
1-2 Knaccuduka | bunapnsie coequnenus. OKCHIIbI coeo0pasyrone u 2 01.09.2023
s HecoseoOpasyromme. ['MapoKCHabl: OCHOBaHUS, aM(OTEPHBIE 05.09.2023
HEOpPraHW4ecC | TUAPOKCUIBI, KUCIOPOICoAepKalIie KUcioTel. CpenHue, Kucible,
KHX BEUIECTB | OCHOBHBIE, KOMIUIEKCHBIE COJIH.
U UX JHemonctpanuu. O3HaKOMJIEHHE ¢ KOJJIEKIUSIMU METAIIIIOB U
HOMEHKJIATyp | HeMeTayu1oB. O3HAKOMIICHHE C KOJUICKIIMSIMHA OKCHJIOB, KHCIIOT U
a coJien
3-4 Knaccuduka | O60061eHne cBeieHn 0 XUMUYeCcKUX peakiusax. Knaccudukanus 2 06.09.2023
st XUMHAYECKHUX PEaKIUil 10 Pa3InIHBIM OCHOBAHUSM: IO COCTaBY U 08.09.2023
XMMHUYECKHX | YUCIy pearupyromux U 00pa3yroIIruXcs BEIECTB, 110 TEIJI0BOMY
peakmmii mo | A3 QexTy, Mo arperaTHOMy COCTOSTHHIO pearupyroiux BeIecTB,
Pa3NUYHBIM | 110 0OPATUMOCTH, 110 U3MEHEHUIO CTEIIeHEeH OKUCICHUS
OCHOBAHHSM | DJIEMEHTOB, 110 UCIOJIB30BAHUIO KAaTAIN3aTOPA.
JIabopartopHbie onbIThI. 1. B3aumonelicTBue amMmmuaka u
xJIopoBosioposa. 2. Peakius neiitpanmzanuu. 3. Habmogenue
TEII0BOTO A deKTa peakiuu HeuTpanuzanuu. 4.
B3aumoseiictBue cepHoii kucnotsl ¢ okcuaoM meau(ll). 5.
PaznoxeHnue nepokcuia BOAOPOAA C MOMOUIbIO KaTajaas3bl
KapTodens
5-6 Ilonsatue o | IloHATue o ckopocTu XuMudeckon peakuuu. GakTopsl, 2 12.09.2023
CKOPOCTH BIIMSIOIINE Ha CKOPOCTh XUMHUUECKUX PEAKIINI: TPUPOIa 13.09.2023
XUMHYECKON | pearnpyrolux BENIeCTB, UX KOHIIEHTPAIIUs, TEMIIEpaTypa,
PEaKIHH. TUTOIIA b COTPUKOCHOBEHHMSI, HATMYME KaTaimu3aTopa. Katamus.
Karanus JleMoHcTpanuu. 3aBUCUMOCTb CKOPOCTH XMMUYECKOH peakIiu OT
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IIPUPO/IBI PEArHPYIOIINX BEIIECTB. 3aBUCUMOCTh CKOPOCTH
XUMHUYECKON PEAKLIUU OT KOHIEHTPALMH PEarupyroIInX BEeIECTB.
3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEAKIUH OT IIOIIA1
CONPUKOCHOBEHHUS PEarupyrolux BeIECTB («KUTIALIUHN CIIOi»).
3aBUCUMOCTb CKOPOCTH XMMHUYECKOW PEAKIIUU OT TEMIIEPATypPhbl
pearupyroImux BeEeCTB.

JIabopaTopHbIe ONBITHL. 6. 3aBUCUMOCTb CKOPOCTH XUMUYIECKOM
peakuu OT MPUPOIbl PEArupyOIIKUX BEUIECTB HA IPUMEPE
B3aMMOJICHCTBHS PAaCTBOPOB THOCYJIb(aTa HATPUs U XJIOpUIa
Oapusi, THOCYNIb(aTa HATPUS U COJSTHOU KUCTIOTHI. 7. 3aBUCUMOCTD
CKOPOCTH XMMHUYECKON PEAKIMHU OT MPUPOIbl METAIIOB MPU UX
B3aUMOJICHICTBUU C COJITHOM KHCIIOTOM. 8. 3aBUCUMOCTb CKOPOCTH
XUMHUYECKON peaklMU OT MPUPOAbI KUCIOT IPU B3aUMOJEHCTBUU
UX C KeJe30M. 9. 3aBUCUMOCTh CKOPOCTH XMMHUYECKOUN peaKkiuu
oT Temrepatypsl. 10.

3aBUCUMOCTbh CKOPOCTH XUMUYECKON PEAKLUU OT KOHIIEHTPaIu!
pearupyromux BemiecTB. 11. 3aBUCUMOCTh CKOPOCTH XUMUYECKON
peakuu OT IJIOLIAAU COIIPUKOCHOBEHHUSI pEarupyrOIINX BEIIECTB.
12. 3aBUCHMOCTb CKOPOCTH XMMHUECKOHN peakliiy OT HaIuuus
KaTaJlu3aTopa

XUMUYECKHE PEAKLIUH B pACTBOPAX

7-8 Onextponutu | [lonstre 06 AMEKTPONIUTUIECKON AUCCOIUAIIIH. DIEKTPOIUTHI U 15.09.2023
yeckas HEJICKTPOJINTHI. MeXaHN3M JTIUCCOIHAITNHN IIEKTPOIUTOB C 19.09.2023
JUCCOLUAIUS | pa3IMYHBIM XapakTepoM CBsi3H. CTereHb AIeKTPOTUTHIECKON
nuccoruanuu. CUIbHBIE U ClIa0bIe SJIEKTPOJIUTHI.
HemoncTtpanuu. MicnipiTaHue BEMIECTB U UX PACTBOPOB Ha
AIEKTPOTIPOBOTHOCTH
JIaboparopusriii onbIT. 13. Jlucconuarius cinadbix 3MEKTPOIUTOB Ha
TIpUMepe YKCYCHOM KUCIIOTBI
9 Bxonunoii 20.09.2023
KOHTPOJIb
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10-11 OcHoBHble | OCHOBHBIE TIOJIOKEHUS TEOPUH IEKTPOIUTUUECKOU 22.09.2023
nmosiokeHus | aucconnanuu. Knaccudukamus HOHOB U UX CBOMCTBA. KHCIOTHI, 26.09.2023
TEOPHH OCHOBAHUS M COJI KaK AIEKTPOJIUTHL. VX Kiaccupukanus u
ANEKTPOJIUTU | AUCCOIHALIMSL.
4eCKOi JleMoHCTpannu. 3aBUCUMOCTD 3JIEKTPOIPOBOTHOCTH YKCYCHOM
JUCCOLMAIUH | KUCIOTHI OT KOHIIEHTpaluy. [[BukeHrne oKpameHHbIX HOHOB B
(TOM) JJIEKTPUYECKOM I10JIE
12-13 | Xumudeckue | OOImMe XUMHUIECKUE CBOWCTBA KUCIIOT: M3MEHEHUE OKPACKH 27.09.2023
CBOICTBa WHJIMKaTOPOB, B3aUMOJEHCTBHE C METAJUIAMH, OKCUAAMH 1 29.09.2023
KHCJIOT KaK | THAPOKCUIAMH METAJUIOB M COMSIMH. MOJIEKyJIsIpHbIE 1 HOHHBIE
ANEKTPONUTO | (TIOJHBIE U COKpAIIEHHBIC) YPAaBHEHHS peakinii. XMMHUYECKHiA
B CMBICJI COKpAlIEHHBIX YPAaBHEHUH. Y CIIOBUS IPOTEKAHUSI PEAKIIUI
MEX1y DIEKTPOTUTAMHU JI0 KOHIIA. Psi/i aKTHBHOCTH METAaJLIOB.
JlaGoparopHble onbIThl. 14. MI3MeHeHne OKpacku HHIUKAaTOPOB B
KHMCIIOTHOH cpeze. 15. Peakuus HeNTpanu3anuy pacTBOpa IEIOUU
paznuuHbiMH kucioTamu. 16. Ilonyuenue ruapokcuaa meau(ll) n
€ro B3aMMOJICCTBUE C Pa3IMYHBIMU KUCIOTaMu. 17.
B3anmogerictBrue cuiibHBIX KUCITOT ¢ okcuaoM meau(l1). 18—20.
B3aumoneiictBue kuciot ¢ metaiiamu. 21. KauectBenHas
peakuus Ha KapOoHaT-uoH. 22. [TomydyeHue cTyHs KpeMHUEBON
kucnoThl. 23. KauecTBeHHas peakiiys Ha XJIOPUI- WIH CyIb(at-
HOHBI
14-15 | Xumuyeckue | OOMe XUMHUYECKHE CBOWCTBA IIETOUEH: B3aUMOACHCTBHE C 03.10.2023
CBOMCTBa KHACJIOTAMHU, OKCHIAMU HEMETAIIOB, COJIIMHU. OOII[Ie XUMHUYIECKHE 04.10.2023
OCHOBaHUH | CBOICTBa HEPACTBOPUMBIX OCHOBAHUI: B3aUMOCHCTBUE C
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Kak KHCIIOTaMHU, PA3JIOKCHHUE TIPH HAarPEBAHUU.
anekTposuto | JlabopaTtopHbie onbIThl. 24. 3MeHeHne OKpacKu UHIUKATOPOB B
B LIEJIOYHOM cpeze. 25. BzaumopeiicTBue miesiouei ¢ yrieKUucIbIM
razoM. 26. KauecTBeHHas peakiiys Ha KaTHOH aMMOHUs. 27—28.
[Tonyuenue rugpokcusia meau(ll) u ero paznoxxeHue
16-17 | Xumuueckue | OOmMe XUMHUYECKHE CBOMCTBA CPETHUX COJICH: B3aUMOICHCTBHUE C 06.10.2023
CBOMCTBa KHCJI0TaMHU, IIEI04YaMH, COJIIMH U MeTaiuiaMu. B3anMmoeiicTeue 17.10.2023
CoJIeH KaK | KMCJBIX COJIEH CO IIETOYaMHu.
anekTposuto | JlabopatopHsie onbIThL. 29. B3anMoaelicTBre KapOOHATOB €
B kucioramu. 30. ITonyuenne ruapokcuaa sxenesa(lll). 31.
BsanmoneiicTBre xene3a ¢ pactBopom cynbgaTa meau(1l)
18-19 [Monsatne o | I'maponms kak 0OMEHHOE B3aUMO/ICHCTBHE COJIEH C BOIOH. 18.10.2023
ruaponause | ['Maponn3 coau CHIIBHOTO OCHOBAHHUS U CJIA00M KUCIIOTHI. 20.10.2023
coseit IManponu3 conu c1aboro OCHOBAHUS U CHUIBHOM KUCIIOTHI.
Bomopoansiii mokaszarens (PH).
Hemonctpanuu. OnpeeieHne Xapakrepa cpeibl B pacTBOpax
coJien
20 Ilpakmuuecx | CBOMCTBA KUCIIOT, OCHOBAaHUN, OKCHUJIOB U COJIEH B CBETE TEOPUH 24.10.2023
as paboma 1. | SNEKTPOIUTHUECKON TUCCOLMALIUN U TIPEICTaBICHUN 00
Pemenue OKUCJIUTEITHFHO-BOCCTAHOBUTEIIBHBIX PEAKITUIX
HKCIIEPUMEHT
AIbHBIX
3a7a4 1o
TeEME
«ONEKTPOJIUT
AJecKas
JIACCOLIHAIUS
»
21 KonTponbHas 25.10.2023
pabora 1 o
TeEME
«XUMHYICCKHU
€ peakiuu B
pacTBopax
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ANEKTPOJIUTO
B»

HewmeTamiel u ux COCIMHCHU

22-23 Ob6mas CTtpoeHre aTOMOB HEMETAJIIOB U UX MOJIOKEHHE B 27.10.2023
XapaKTEePUCT | MEPUOTUIECCKON CHUCTEME. Psijl 351eKTpoOoTprUIIaTeTbHOCTH. 31.10.2023
HKa Kpucramnmueckue peméTku HEMETAIIOB — IIPOCTHIX BEILIECTB.
HemetaiioB | dusnueckue cBoiicTBa HeMeTaoB. O0IIMEe XUMUYECKHE
CBOWCTBA HEMETAJUIOB: OKHCIUTEIbHBIE U BOCCTAHOBUTEIILHBIE.
Hemonctpanuu. Konnekuus Hemetamios. Moaenu
KPUCTAJUTMIECKUX PEIIETOK HEMETAJNIOB: aTOMHBIE U
MoJieKyJsipHble. O30HATOp U MPUHIUIIBI ero paboTel. ['opeHue
MIPOCTHIX BEIIECTB — HEMETAJUIOB: cepbl, pocdopa, ApeBeCHOrO
yTost
24-25 O6mas ["anmorensl, cTpoeHUE UX aTOMOB U MOJIEKYJI. DU3HUecKue U 01.11.2023
XapaKTEPUCT | XUMHUUYECKHE CBOMCTBA IAJIOT€HOB. 3aKOHOMEPHOCTU U3MEHEHUS 03.11.2023
uKa CBOWCTB TaJIOTEHOB B 3aBHCUMOCTH OT X ITOJIOKEHUS B
AJIEMEHTOB | MEPUOANYECKOM cucTeMe. HaxokeHue rajloreHoB B MpUpoie U
VIIA-rpynns! | ux noiayyenue. buonoruueckoe 3HaueHrne U MPUMEHEHUE
— TaJIOTEHOB | FaJIOTE€HOB.
Hemonctpanun. OOpasiibl TaIOTeHOB — MPOCTHIX BEIIECTB.
B3aumMoseiicTBre rajJoreHoB ¢ MeTajllaMu. BriTecHeHne Xinopom
OpoMa HJIM MO/ U3 PACTBOPOB UX COJICH
26-27 | CoenuneHus | ['aJoreHOBOAOPOJBI U COOTBETCTBYIOIINE UM KHUCIOTHI: 07.11.2023
rajJjioreHOB | TJIAaBUKOBAs, COJIsTHAsI, OPOMOBOJOPO/IHAS, HOJOBOIOPOTHAS. 08.11.2023
I"anorennpl. KauecTBeHHbIE peaklivy Ha ralOTeHUI-HOHBI.
[IpuMeHeHne coeqMHEHUH TAIOTEHOB.
JemoHcTpanus. Komuekuus npupoaHbIX COeIMHEHHH XIopa.
JlaGopaTopHsbIit onibIT. 32. Pacrio3HaBaHue TaOTeHU 1-HOHOB
28-29 | Ilpaxmuueck | ConstHasi KHCIOTA KaK CHIBHBIN 2JIEKTPOIUT. TUITMYHBIE peaKkinu 10.11.2023
as paboma 2. | KUCIOT, XapaKTEPHBIE JJIS1 COJISIHOM KMCIIOTHI: B3aUMO/IEHCTBHE C 14.11.2023
W3ydenne | MerayiaMu, OCHOBHBIMH U aM(OTEPHBIMU OKCHIAMH,
CBOWCTB OCHOBAHHUSMHU U aM(OTEPHBIMH THJIPOKCUIAMH, COJISIMHU.
COJIIHOU KauecTBeHHas peaknys Ha XJIOPUA-HOH
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KHCJIOTHI

30-31 OO6mas O6mas xapaktepuctuka 3neMeHToB VIA-rpynmnel. Cepa B 15.11.2023
XapaKTepUCT | MPHUPOJE U e€ MonydeHHe. AJUTOTPOITHBIE MOTU(DUKAIIUN CEPHI U 17.11.2024
uKa UX cBOMcCTBa. XMMHUYECKHUE CBOICTBA cephl U €€ MPUMEHEHHE.
aneMeHTOB | [leMoHcTpauuu. BzaumoneiicTBue cepbl ¢ MetaiiaMu. ['openue
VIA-rpyniibl | cepbl B KUCIOPOJIE
XaJIbKOTEHOB.
Cepa
32-33 | CepoBomopo | CepoBoaoOpO/I: CTPOSHUE MOIEKYJIIbI, (PU3HMUECKHE U XUMUYECKUE 28.11.2023
hig’i CBOICTBA, OJIy4eHHe U 3HaueHue. CepoBOIOpOIHAS KUCIIOTA. 29.11.2023
cyneunel | Cynb@unabl 1 ux 3HaueHue. JIroMmuHODOpPEIL.
Hemoncrpanuu. Komnekuus cynbpuaasix pya. KauectsenHas
peakuus Ha CyIabhUA-HOH
34-35 | Kucnmoponusl | Okcup cepri(1V), ceparctas kucnorta, cyabhuTel. KauecTBeHHAS 01.12.2023
e peaxius Ha CyIb(QUT-HOH. 05.12.2023
coenunenust | Okcun cepri( V1), cepHast Kuciaora, CyibQaThbl.
Cepbl Kpucrannoruapatel. KauecTBeHHas peakiius Ha Cynb(haT-HOH.
JemoHcTpanuu. ObecliBeunBaHNE OKPALIEHHbIX TKAaHEW U I[BETOB
CEpHHUCTBIM Ta30M.
B3anmopneicTBre KOHIIEHTPUPOBAHHOM CEPHOM KHUCIIOTBI C MEJBIO.
OOyrivBaHue OPraHMYECKUX BEIIeCTB KOHIICHTPUPOBAHHOM
CEpHOM KUCIOTOM.
JIaboparopHsriii onbiT. 34. KauecTBeHHBIE peakiiuu Ha cynbdar-
HOHBI
36-37 | Ilpaxmuueck | CepHas KUCIOTA KaK CHIIBHBIA AJIEKTPOIHT. TUITHYHBIC peaKIIuu 06.12.2023
as paboma 3. | KUCIOT, XapaKTepHBIE I pa30aBICHHON CepHON KUCIOTHI: 08.12.2023
W3ydenne | B3auMoOJeiCTBHE C METAJUIAMHU, OCHOBHBIMHU M aM()OTEPHBIMH
CBOWCTB OKCHJIaMU, OCHOBAaHUSIMU M aM(DOTEPHBIMHU TUIPOKCUIAMH,
CEepHOU consimu. KauecTBeHHas peakiiysi Ha cyJib(aT-uoH
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KHCJIOTHI

38-39 OO6mas OO6m1ast XxapakTepucTHKa 3JIEMEHTOB V A-TpymIibl. A30T, CTPOCHUE 12.12.2023
XapakTEepPUCT | aTOMa M MOJIEKYJIbI a30Ta. Du3nyeckue U XMMUYECKHUEe CBOMCTBA U 13.12.2023
uKa MIPUMEHEHHE a30Ta. A30T B IPUPOJIE U €r0 OMOJIoru4ecKast poJib.
xumuyeckux | Jlemoncrpauuu. Iuarpamma «CoctaB Bo3ayxay.
anemeHTOB | Bugeodparmentst u cnaiinsl «IItnusu 6a3zapbi»
VA-rpynms!.
A3sotr
40 AMMUax. AMMHaK, CTpPOCHHE MOJICKYJIbI U (PU3UUECKUE CBOMCTBA. 15.12.2023
Conu AMMuavHas BOJia, HalllaThIPHBIN CIHUPT, TUAPAT aMMHAKa.
aMMOHUS JIOHOPHO-aKIEITOPHBIA MEXaHU3M 00pa30BaHMUs CBSI3U B KATHOHE
amMMoHuA. BoccTanoBUTeIbHBIE CBOMCTBA aMMHUAKA.
Conu aMmMoHMS 1 X ipuMeHeHune. KauecTBeHHas peakius Ha
KaTHOH aMMOHHUSL.
HemoncTtpauuu. [Tomyuenue, cobupanue 1 pacrio3HaBaHUE
ammuaka. Pa3noxeHue nuxpomara aMMOHHSL.
JlaboparopHslii onbiT. 36. KadecTBeHHas peakiius Ha KAaTHOH
aMMOHUS
41-42 | Ilpakmuueck | Ilomyuenue, cobupaHue U pacrio3HaBaHue aMmMHaka. Mzyuenue 19.12.2023
as paboma 4. | paCTBOPUMOCTH aMMHUaKa B BOJIC U XapaKTEPUCTHUKA OCHOBHBIX 20.12.2023
[Tonydyenue | cBOMCTB ruapara ammuaka. KauecTBeHHas peakius Ha KaTHOH
aMMHMaKa M1 | aMMOHUS
U3yuYeHHE ero
CBONCTB
42-43 | Kucnopoansl | OKCHIBI a30Ta: HECOIEOOPA3YIOIINE U KUCIOTHBIE. 22.12.2023
e A3OTHCTast KHCJIOTa U HUTPUTHI. A30THAsl KUCJIOTA, €€ MOJIy4eHre 26.12.2023
COEAMHEHMs | U cBoiicTBAa. HUTpaTsl.
a3oTa JeMoHcTpanuu. BzanmoielicTBre KOHIEHTPUPOBAHHOM a30THOM

KHUCJIOTHI ¢ MeJIbI0. ['openne uépHoro nopoxa. Pasnoxenue
HUTpaTa Kajaus U TOPEHUE IPEBECHOTIO YroJbKa B HEM.
JlaGopatopHblii onbIT. 37. XUMHYECKHE CBOMCTBA a30THOM
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KHCJIOTBI KaK 3JICKTPOJIMTAa

44-45 ®Dochopu | Dochop, crpoenue atoma u aymtorponus. Dochunpr. Dochu. 27.12.2023
ero Oxcun dpochopa(V) u pocthopnas kucnora. Docharsl. 29.12.2023
coenuHeHus | Jlemoncrpamuu. OGpasisl IPUPOIHBIX coequHeHH Gocdopa.
I'openue pocdopa Ha Boznyxe u B kuciopoze. [lomydenue 6emnoro
(dhocdopa 1 UCTIBITAHHUE €T0 CBOKCTB.
JIaGoparopusiii onbT. 38. KauectBenHas peakiusi Ha ¢pochaT-noH
46-47 Ob6mas O6mas xapakrepuctuka 3aeMeHToB |V A-rpynmsl: ocoOeHHOCTH 09.01.2024
XapaKTEPUCT | CTPOCHUSI aTOMOB, MMPOCTHIX BEIIECTB U COCTUHECHHI B 10.01.2024
uKa 3aBHCHMOCTH OT TIOJIO’KEHUS JIEMEHTOB B MEPUOTUIECKON
3JIEMEHTOB | cucTeME. YTriepod. KpyroBopor yriepoja B mpupoe.
IVA- AmnorponHbie MOAUGUKAIIMK: anMas, Tpadut. AMOphHBIIT
TpYTIIIEL. YTIEPOJI: caXka, APEBECHBIN yromib. Ajcopouns. XuMUIecKue
Yrnepon cBoiicTBa yraepoaa. Kokcoxumuueckoe mporu3BOACTBO U €T0
npoaykuus. Kapouasr.
Hemonctpaunu. Komnekius «O6pa3ipl IpUPOAHBIX COEANHEHUIH
yrieponaay». [loptpet H. /1. 3enunckoro. I[lornomenue
aKTUBHUPOBAHHBIM YTJIEM PACTBOPEHHBIX BEIIECTB WIJIH Ta30B.
Y CTpoNCTBO MPOTUBOTA3a
48-49 | Kucnopoaus! | Oxeup yraepona(Il): ctpoenne Monekynbl, mosydyeHue u 12.01.2024
e cBoiictBa. Okcun yriepona(IV): ctpoenne MoJEKyIIbl, MOTy4YeHHUE 16.01.2024
COEJIMHEHUsS | U CBOWCTBA. YTousibHAs KUcIoTa. COJM yroJIbHOW KUCIIOTHI:
yriaepoga | kKapOoOHATHI M THIpoKapOoHaThl. TexHu4yeckas U HIIeBast Cola.
JIaGopartophslii onbIT. 39. [lomyueHne U CBOMCTBA yroJbHON
KHCIIOTBI
50-51 | IIpaxmuueck | Ilomydenue, coOMpaHue M pacrio3HaBaHHUE YTIIEKHUCIIOTO Ta3a. 17.01.2024
ast paboma 5. | VI3yueHue pacTBOPUMOCTH YTIEKUCIIOTO ra3a B BOJIE U 19.01.2024
[Tonydyenue | XapakTepUCTHKA KUCITOTHBIX CBOMCTB YIOJbHOW KUCIOTHI.
yraekucioro | KauectBeHHas peakiusi Ha KapOOHAT- U THIPOKapOOHAT-MOHBI
raau
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U3Y4YEHHE €TI0

CBONCTB
[IpomexyTou
HBII
KOHTPOJIb
52-53 | YraneBogopoxa | Opranudeckas XuMus. YTJIE€BOAOpOAbl. MeTaH, 3TaH U NMpomnaH 23.01.2024
bl KaK MpeJesibHbIE (HACBILLEHHBIE) YIVIEBOAOPOIbl. DTUIIEH U 24.01.2024
alleTUIICH KaK Herpe/elbHble (HEHACHIIIEHHBIE) YTIeBOI0POIbI.
CrpykTypHBIE (OPMYIIBI OpraHudecKuX BemiecTs. ['opeHue
yTIEBOIOPOA0B. Peakiinu AeruapupoBaHus MpeaeabHbIX
YTIIEBOJOPOIOB.
JemoHcTpanuu. Moaenu MoJieKysl MeTaHa, 3TaHa, STUJICHa U
anieTusieHa. BzanmonelictBue aTuneHa ¢ GpoMHOM BOAOH U
pacTBOpPOM MEepMaHraHaTa KaJus
54-55 | Kucnopoaco | Cnuptbl. DTUIOBBIM CIIUPT, €T0 MOJYYCHHUE, IPUMEHEHHUE U 26.01.2024
nepka- ¢dusmonornueckoe aericteue. TpEXaTOMHBIN CIUPT TIIUIIEPHH. 30.01.2024
e VYKcycHasi KHCIIOTa KaK MPeACTaBUTENb KapOOHOBBIX KHCIIOT.
oprannuecku | JlemoHctparuu. OOme XuMHYECKHe CBONCTBA KUCIOT Ha
e MpUMepPe YKCYCHOM KUCIOThl. KauecTBeHHas peakius Ha
COEJIMHEHUS] | MHOTOATOMHBIE CIIUPTHI
56-57 Kpemuwnit u | Kpemnuii, ctpoeHue ero atoma 1 HaX0XJI€HHE B IPUPO/JIE. 31.01.2024
ero CaoiictBa kpemuus. Cuiniuel U cunad. Oxeua kpemHus(IV). 02.02.2024
coequHeHust | KpemHueBas KuciaoTa u €€ COJH.
Hemonctpanuu. Komnekuus «O0pa3iibl IPUPOAHBIX COSTUHEHUN
KpeMHHs». Komekus crexina, KepaMuKH, IIEMEHTa U U3ACTIHA U3
HUX.
JIa6oparopusie onbITH. 40. [Ipormyckanue yriieKucioro rasza uepes
pacTBOp CHJIMKATa HATPUs
58 CwmkaTtHast | [IponsBojacTBO cTekia u nieMenTa. [Ipoaykumst cuinkaTHOM 06.02.2024
MPOMBINUICH | MPOMBIIIIEHHOCTH: ONTHYECKOE BOJIOKHO, Kepamuka, papdop,
HOCTh ¢asHc. OnTHYecKoe BOJIOKHO.

JemoHncTpaunu. Komnekuus npoayKIuu CUIMKaTHON
MIPOMBIIITIEHHOCTH. BuneodparmenTs u cnaiias! «IIpon3BoacTso
CTEKJIa ¥ LIEMEHTa»
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59-60 ITonyuenne | Hemeranisl B mpupoae. @pakiMOHHAs IEPETOHKA KUAKOTO 07.02.2024
HEMETaJUIOB | BO3JlyXa Kak CIOCO0 MOTy4YeHUs KHCIOPO/ia, a30Ta U aproHa. 09.03.2024
[onmyuenue pochopa, KpeMHUS, XJI0pa, HO/1A. DIEKTPOIH3
pacTBOpOB.
Hemoncrpanuu. Komnexkuus «IIpupoaHbie coequHeHns
HemeTaioB». BuneodparmenTs! u cnaiiapl «PpakinoHHas
MEPEroHKa >KUKOTo BO3ayXxa». BuneodparmMeHThI U criaiiapl
«[lomyuenue Boopoia, KUCI0pPOJa U IaJIOT€HOB
JIEKTPOIUTUYECKUM CIIOCOOOM)
61 [Tonyuenue | [lomydeHue CepHOI KUCIOTHI: CHIPHE, XUMU3M, TEXHOJIOTHUECKAas 13.02.2024
BOXHEHIIMX | CXeMa, METOJI KUIISIIIETO CIIOSI, IPUHIUITHI TETUI000MEHa,
XMUMHUYECKHUX | IPOTUBOTOKA U LUPKYISILKU. OneyM.
coenuHeHuil | [Ipon3BOACTBO aMMuaka: ChIPbE, XUMU3M, TEXHOJIOTUIECKAsI
HEMETaNIOB | CXeMa.
Jemonctpanuu. Mozenu anmnapaToB AJIs1 IPOU3BOJCTBA CEPHOU
KHUCJIOTBL. Mojienb Kumsuero cinosi. MoJienb KOJIOHHBI CUHTE3a
amMmuaka. BugeopparmenTs! u cnaiinst «II[pon3BoacTBO cepHOI
KUCIOTH». Buneodparments! u cnaiinel «IIpousBoacTso
ammuakay. Komnexims «CeIpb€ JUIst TOTydeHHsI CEPHOM KHCIOTHD)
62 IIpomexyTou 14.02.2024
HBIN
KOHTPOJIb
63-64 | OOGoOmeHne | YpOoK-yrnpaXHEHHE C UCIIOIh30BAaHUEM CAMOCTOSTEIIHBHON PabOTHI 16.02.2024
10 TEME I10 BBIIIOJIHEHUIO ITPOBEPOYHBIX TECTOB, 3aJaHUN U YIIPA)KHEHUN 27.02.2024
«Hemeramer
U UX
COCMHEHUS
65 KonTtponbHas padota 2 o Teme “HemeTaisibl M UX COeTMHEHUS 28.02.2024

MeTtanibl U UX COCAMHCHUA
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66-67 Oo6mas [TonokeHre METAIJIOB B MEPUOIUIECKON CUCTEME XUMUYECKHIX 01.03.2024
xapakTepucT | anemeHnToB JI. 1. MenaeneeBa, CTpoeHHE UX aTOMOB U 05.03.2024
uKa KpHUCTauIoB. MeTayinieckast CBsI3b M METAITHYECKas
METAJJIOB | KpUCTAJUIMYecKas pemérka. Pu3ndeckue CBOWCTBA METAIIOB:
3JIEKTPO- U TETIONPOBOIHOCTD, OTPAXKAIOIIAS CIIOCOOHOCTb,
IJIaCTUYHOCTh. YEpPHBIE U IBETHBIE METAJLIBI
68-69 | Xumuueckue | MeTaymibl Kak BOCCTAHOBUTEH. DIEKTPOXUMUUYECKHUH P 06.03.2024
CBOWCTBA | HampspKeHUi. B3anmMoaeiicTBie METaIUIOB C HEMETaUIaMH, 08.03.2024
METAIIJIOB | OKCUJAAMHU, KUCJIOTaMH, COJISIMHU. AJTIOMUHOTEPMUSL.
JeMoHcTpanuu. BzanmoelicTBrue HaTpHsl, JINTUS U KaJIbLUA C
BO/10i. 'opeHune HaTpusi, MarHus U >keje3a B KUCIOPOJe.
Bcenbimka TepMuTHON cMecu. B3aumoneicTBue CMECH IOPOIIKOB
Cephl U JKene3a, IIMHKa U cepbl. B3aumopelcTBUe adrOMUHUS C
KHCJIOTaMU, IIeJIodaMu ¥ Bojioi. B3anmoeiicTBue xene3a u Meau
¢ XJI0poM. B3aumozeiicTBue Meau ¢ KOHUEHTPUPOBAHHON CEPHOU
KHMCIIOTOM M a30THOM KHCIIOTOH (pa30aBieHHON U
KOHIIEHTPUPOBAaHHOM).
JlaGoparopHblii onbIT. 41. B3auMopeiicTBue *xeine3a ¢ pacTBOPOM
cynbdara menu(ll)
70-71 Obmas CrtpoeHne aTOMOB U IPOCTHIX BEIIECTB. 3aBUCUMOCTh (PU3NUECKUX 12.03.2024
XapaKTepUCT | U XMMHUYECKUX CBOMCTB IIEJIOYHBIX METAJUIOB OT 3apsJI0B sIep UX 13.03.2024
uKa aToMOB. OKCH/IbI ¥ TUJPOKCH/IBI HIETTOYHBIX METAIUIOB, UX
JJIEMEHTOB | NOJIyYeHHUE, CBOWCTBA U MPUMEHEHHE. BaxkHenmme conu
|A-rpynmbl | OIETOYHBIX METAJUIOB, HX 3HAUYEHHUE B IPUPOJIE U )KU3HH YEITIOBEKA.

I[eMOHCTpaLII/ISI. OKpaCKa JIaMCHHU COCIMHCHUAMM HICIIOYHBIX
METAaJlJIOB
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72-73 OO6mas CtpoeHue aTOMOB U MPOCTHIX BEIIECTB. 3aBUCUMOCTh (PU3HUIECKUX 15.03.2024
XapaKTepUCT | U XMMHUUYECKUX CBOWCTB IIE€JIOYHO3EMENIBHBIX METAIIJIOB OT 19.03.2024
uka lA- 3apsAa0B anep ux aroMoB. OKCHJIBI U THAPOKCHIBI
TPYTIIIBI IETI0YHO3EMENIbHBIX METAJJIOB, UX MOJIY4YeHHE, CBOMCTBA U
npuMeHenue. Baxueiime coiau ménoqH03eMeNbHbIX METAIIOB,
UX 3HaYCHUE B MPUPOJIE U KU3HH yenoBeka. KapOoHatel u
TUAPOKApOOHATHI KAJIbLIUA.
JHemonctpannu. Okpacka IIaMeH! COSAMHEHUSMH
IIEI0YHO3EMENbHBIX METaJIOB. [ allieHne u3BecTu BOAOH.
JlaboparopHsriii onbiT. 42. [TonydeHre U3BECTKOBOM BOABI U
OIIBITHI C HEM.
74-75 XKeéctkoctp | KEcTKOCTh BOIBI: BpeMeHHast ¥ TOocTOsiHHAs. CrocoOb! 20.03.2024
BOJIbI U yCTpaHEeHUs BpeMeHHOH kécTkocTh. CrocoObl yCcTpaHEHUS 22.03.2024
CIocoObl €€ | MOCTOSIHHOM JKECTKOCTH.
ycrpanenus | Jlemonctpauuu. [Tomyuenue x€cTkoi BOIbI B3aUMOJICHCTBUEM

YIJIEKUCIIOTO C U3BECTKOBOM BOJIOM. Y CTpaHEHNE BPEMEHHOM
KECTKOCTH KHUIISTYCHUEM M I00aBJICHUEM COJIBI. Y CTPaHCHHE
MTOCTOSTHHOM >KE€CTKOCTU J0OaBlIeHHEeM CObl. NOHUTHI ¥ MPUHIIUIT
uX JieicTBUs (BUAeohparMeHT)
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76-77

AJIIOMUHHAN U
€ero
COEIMHEHUS

CoennHeHns alnroOMUHMS B IpUpoje. XUMUYECKUE CBONCTBA U
npuMeHeHue amoMuHus. OcCOOEHHOCTH OKCH/A U THAPOKCUAA
AIOMUHUS KaK aM(OoTepHBIX coequHeHni. Baxkneiie conu
ATFOMUHUS (XJIOPHU, Cyibdar).

Jemoncrpanuu. Kosnekuus npupoaHbIX COCUHEHUN aTlOMUHHS.
BuneodparmenTs! u cnaiiapl « OKCHI aTFOMUHUS U €T0O
Moaudukanumy. [lomyuenue ampoTepHOro THAPOKCH A
AIFOMUHHUS U UCCIIEJOBAaHUE €r0 CBOMCTB

26.03.2024
27.03.2024

78-79

Keieso u ero
COEIUHEHUSI

OcobeHHocTu CTpoeHus aToMa xesesa. JKenezo B mpupoze.
Baxwueiimue pyzas! sxene3a. Oxcunpl u rugpokcuasl xenesa(ll) n
(III). Conu xene3a(Il) u (III). ObHapy>keHne KaAaTHOHOB KeJe3a B
pacTBope. 3HaueHHe COeTMHEHNH JKenesa.

JlaGoparophble onbIThl. 43. [Tomyuenue rugpokcuaos xenesa(ll) u
(10). 44. KauecTBeHHbBIC PEaKIIMU HA KATHOHBI JKele3a

29.03.2024
02.04.2024
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80-81 | Illpaxmuueck | Pemienue sKCcriepuMEHTAIBHBIX 3314 HAa PAcliO3HABAHUE U 03.04.2024
as paboma 6. | MOJIyYCHUE METAIIOB ¥ UX COSIUHEHUN 05.04.2024
Pewenne
IKCIIEPUMEHT
AITbHBIX
3aj1a4 1o
TeMe
«Meranmab»
82-83 Kopposus | Koppo3us ra3oBas (XMMHYECKas) ¥ SJEKTPOXUMHUUYECKas. 3aluTa 16.04.2024
METaJUIOB U | METAJUIOB OT KOPPO3UHU. 17.04.2024
CIIOCOOBI Hemoncrpanuu. Komtekius « XMuMHUUECKUE HCTOYHUKH TOKAY.
3alIUTHl OT | Pe3ynbTaThl IMTENBHOTO SKCIEPUMEHTA IO U3YUYEHHIO KOPPO3UH
Heéd CTaJIbHBIX U3/ICJIMH B 3aBUCHUMOCTH OT YCJIOBHUH NPOLIECCOB
84 KonrtponbHas padora 3 o Teme 19.04.2024
85-86 Metannsl B | Metauisl B npupoge. [lonstue o metamnyprun. Y€pHas u 23.04.2024
IpUPOJIE. [BETHas MeTaJuTyprus. [lupomerammyprus, THIAPOMETAILTYPrus, 24.04.2024
ITonatue o | anekrpomeraityprus. Jlomennslit npouecc. Ilepepaborka uyryna
METAJUTYPTHH | B CTallb. DIIEKTPOJIA3 PACIIIIABOB.
Jemouctpanuu. BoccranoBnenne meau u3 okcuaa meau( 1)
BosopoaoM. Buneodparmentsr u cnaiiasr «IIpousBoacTBo uyryHa
u cranu». BuneodparmenTs! u cnaiiasl «M3nenus u3 4yryHa u
ctanny. BuneodparmenTs! u cnaiiasl «IIpon3BOACTBO ATFOMUHUS
87 KonrtponbHas padorta 4 no Teme “MeTaniibl U €ro COeMHEHUsS 26.04.2024
88-89 | OO6oO6menne | Ypok-ympaxHEHHE ¢ UCTIOIb30BAaHUE CAMOCTOSATEIHLHOU PabOTHI 30.04.2024
3HAHWUM 10 | IO BBIIIOJHEHUIO IPOBEPOYHBIX TECTOB, 3alaHUN U YITPa)KHEHUN 01.05.2024
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TEMC

«Metayabl»
XUMUS U OKpYXKaIoIas cpeaa
90 Xumnueckuii | CTpoeHue 3eMiu: apo, MaHTHs, 3eMHas Kopa, Jutocdepa, 1 03.05.2024
CoCTaB ruapocdepa, armochepa. Xumudeckuii cocta 3emin. ['opHbIe
TUTAHETHI nopojiel. Munepaisl. Pyapl. [Tone3Hnbie uckomnaemsle.
3emis Hemonctpauuu. BuneodpparmenTts! u ciaiiasl «CtpoeHue 3emiu u
e€ XUMHYECKHii cocTany. KoJIeKIHsi MUHEPAIOB ¥ TOPHBIX
nopon. Komnexnust «Pyast MmeTannosy.
JlaGopaTopHbIii onbIT. 45. M3ydyeHue rpanura
91 Urorossiit 1 07.05.2024
KOHTPOJTb
92-93 Oxpana HcTOYHNKYM XMMHUYECKOT0 3arpsA3HEHHs OKPY KaloLIE cpebl. 2 08.05.2024
okpyxaromie | ['mobanpHbIe SKONIOrHYECKUEe TPOOJIEMbI: HAPYILICHUE 10.05.2024
i cpenbl OT | OMOT€OXMMHUYECKUX KPYTOBOPOTOB XUMUYECKHUX JIEMEHTOB,
XUMHUYECKOTO | MOTEIJICHHE KJIMMaTa, KUCIOTHBIE J0KAU U Ap. O30HOBBIE JIBIPHI.
3arpsi3HEHUsT | MeXIyHapOaHOE COTPYTHHUYECTBO B O0JIACTH OXPAHBI
OKpYKarollel cpelibl OT XUMUYECKOTO 3arpsi3HeHus. «3enéHas
XUMUS.
HemoncTpauuu. Buneodparments! u cnaiiapl «['moGanbHble
HKOJIOTHYECKHE TPOOIEMBI YETIOBEUECTBAY
O060011eHNe 3HaHU TT0 XUMHHU 32 KypC OCHOBHOM IITKOJIBI.
IToaroroBka K OCHOBHOMY rOCyaapCcTBEHHOMY 3Kk3ameny (OI'D)
94-95 BemectBa | CTpoeHHE aTOMa XMMHYECKOTO JJIEMEHTAa B COOTBETCTBHH C 2 14.05.2024
MOJIOKEHUEM 3TOTO AJIEMEHTA B IEPUOJUUYECKOIN CUCTEME. 15.05.2024

CTpoeHHe BCIICCTBA: XUMHUYCCKAA CBA3b U KPUCTATINIMUCCKHE
pemeéTKU. 3aBUCUMOCTh CBOMCTB 00pa30BaHHBIX AJIEMEHTAMHU
MIPOCTHIX BEIIECTB (METAIIJIOB, HEMETAIIJIOB, OJIArOPOJIHBIX T'a30B)
OT TIOJIOXKEHHUS DIIEMEHTOB B IEPUOANYECKON CHCTEME.
Knaccudukanms Heopranmdeckux Bemects. [IpencraBurenu
pa3HbIX KJIACCOB HEOPraHMYECKUX BEILECTB
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96-97 | Xumunueckue | [Ipu3Haku M yCIOBHSI MPOTEKAHUS XUMUYECKUX PEAKIIHA. 2 17.05.2024
peakuu Tunosoruss XUMHUYECKUX PEAKIMI MO Pa3TuIHbIM OCHOBAHHUSIM. 21.05.2024
Peakiun nonnoro oomMena. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE
peakuu
98-99 OcHOBBI XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB. XapaKTepHbIE 2 22.05.2024
HEOpraHWYeC | XMMHUYECKHE CBOMCTBA COJICO0Pa3yIOMUX OKCUIOB, THAPOKCHIOB 24.05.2024
KOl xumun | (OCHOBAaHUH, KHCIOPOACOAEPIKAIINX KUCIOT U aM()OTEPHBIX
THJIPOKCHUJIOB), COJICH
HUroro: 99 yacos
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Oo0pa3oBareiibHble UHTEpHET-pecypChl 0 XUMUM:

[TopTan GpyHAaMEHTAILHOTO XMMHUYECKOT0 00pa3oBaHu. XuMHuueckas nHpopmalmonHas cetb: Hayka, oOpazoBanue,
TEXHOJIOTUH

http://www.chemnet.ru I'azera « Xumusi» u callT [uist yauTens «5 uay Ha ypoK XUMUN

http://him.1september.ru Exgunas xomnekius LIOP:

[TpenMeTHAS KOJUICKITUS « X AMUSD

http://school-collection.edu.ru/collection/chemistry EctectBenno-

Hay4HbI€ SKcriepuMeHThl: Xumus. Komekuust Poccuiickoro o0meo0pa3zoBaTeapHOro nopraia
http://experiment.edu.ru
AJIXUMUK: caiit JI.FO. AnukGepoBoit

http://www alhimik.ru Beepoccuiickast oumIiaia mKOJIbHAKOB 110 XUMHH

http://chem.rusolymp.ru Opranudeckast XUMHsL: SJIEKTPOHHBIA YUCOHUK JJIS1 CPEHEH IIKOJIbI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: SJICKTPOHHBIN YICOHUK

http://www hemi.nsu.ru

OTKpBITHIN KOuTek: Xumus http://www.chemistry.ru

JIMCTaHIIMOHHAS OJTMMITHA]IA TI0 XHMHH: TEJICKOMMYHUKAIIMOHHBIA 00pa30BaTeIbHBIA IPOSKT
http://www.edu.yar.ru/russian/projects/predmets/chemistry

JIMCTaHIIMOHHBIC IBPUCTUICCKUE OJTMMITHAILI 110 XUMHH

http://www eidos.ru/olymp/chemistry

3anumatenbHas xumus http://home.uic.tula.ru/~zanchem W3 ombita padotsr yuutens xumun: cadt H.FO. CeicMaHOBOM



http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://experiment.edu.ru/
http://chem.rusolymp.ru/
http://www.chemistry.ssu.samara.ru/
http://www.edu.yar.ru/russian/projects/predmets/chemistry
http://home.uic.tula.ru/~zanchem
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