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1. INTAHUPYEMBIE PE3YJBTATbBI OCBOEHUS ITPEJIMETA
«XUMMUsI» B 8§ KITACCE».

[To u3yueHuu npeaMera XUMHUHU Ha 3Tarle OCHOBHOTO OO0IIEro oOpa3oBaHUs
BBIITYCKHUKH OCHOBHOM IIKOJIbI IOJ’KHBI OBJIAJIETh CIEAYIOIIUMHU PE3YIbTATAMM:

JIHYHOCTHBIE PE3YJ/IbTATbBI

o 3HaHWE U TOHUMaHHWe: OCHOBHBIX HCTOPHUYECKUX COOBITHI, CBSI3aHHBIX
C Pa3BUTHEM XHWMHUU; TOCTHKEHHH B OOJNACTH XMMHUU W KYyJIBTYPHBIX TpPaTUIIMA
CBOEHl cTpaHbl (B TOM 4YHCII€ HAYYHbBIX); OOLIEMUPOBBIX JOCTHXKEHHIN B 00JacTH
XWMUW; OCHOBHBIX MTPUHIIMIIOB U MPABUJI OTHOIIEHUS K IPUPOJIE; OCHOB 3JOPOBOTO
oOpa3za XHU3HU U 370pOBbecOEperalmmux TEXHOJOTUW; MpaBUil IOBEICHUS B
YpEe3BBIYANHBIX CUTYAIMAX, CBA3AHHBIX C BO3/ICHCTBUEM pa3UYHBIX BEIICCTB,
OCHOBHBIX TpaB U OOS3aHHOCTEH TpakJaHWHA (B TOM YHCIIE OOydYaroierocs),
CBSI3aHHBIX C JMYHOCTHEIM, npo¢eCCUOHATBHBIM u KU3HEHHBIM
CaMOOIIpE/ICICHUEM; COLMAIbHOW 3HAYMMOCTH M cofepKaHus mpodeccuid,
CBSI3aHHBIX C XUMUEH;

o YYBCTBO FOPJIOCTH 3a POCCUHCKYIO XUMHUYCCKYIO HAYKY W JIOCTH)KCHHSI
YUCHBIX; YBOXKCHHUEC U MPUHATHE JOCTHIKEHUN XHUMUMU;

o T1000Bb U O€peKHOE OTHOIIICHHUE K TIPUPO/IE;

o YBOXCHUC W y4eT MHCHHUH OKPYXKAIOIIUX K JIMYHBIM JOCTHKCHUSIM B
N3yYeHUU XUMUU;

o NpU3HAHWE IICHHOCTH COOCTBEHHOTO 3/I0OPOBbS M 3JIOPOBBSA
OKPYKaOIIUX JIFOJICH;

o HEOOXOJMMOCTH CaMOBBIPKEHHUS, CaMOpeaTu3allii, COIHAIHLHOTO
NPU3HAHUS;

o OCO3HAaHUE CTETICHH TOTOBHOCTH K CAMOCTOSTEIBHBIM ITOCTYIKAM |
JCHCTBHUSM, OTBETCTBEHHOCTH 32 UX PE3YJIbTATHI,

o NPOSIBJICHAE  JKOJIOTHYECKOTO  CO3HaHHUS, JT0OpOKEIaTeIHbHOCTH,

JOBEpUsI W BHUMATEIBHOCTH K JIIOJAM, TOTOBHOCTH K COTPYJHUYECTBY;
WHUIIUATHBBl M JIFOOO3HATEILHOCTH B M3YyYCHUH BEIIECTB M  IPOIIECCOB;
yOEXJICHHOCTH B HEOOXOJIMMOCTH Pa3yMHOT'O MCIOJIb30BAHMS JTIOCTHIKEHUM HAYKU
1 TEXHOJIOTHUH;

° YMEHUE YCTaHABIMBATH CBA3M MEXY LEJIbI0 U3YUYECHUSI XUMHUU U TEM,
JUISL 4eT0 3TO HYXKHO; CTPOUTH KU3HEHHBIC M PO ECCHOHATBHBIC IJIAHBI ¢ YYETOM
YCHENTHOCTH U3yYEHHS] XUMHUHU U COOCTBEHHBIX TPUOPUTETOB.

METAIIPEAMETHBIE PE3YJIbBTATHBI

MeranpeqMeTHbIMM pe3yibTaTaMU M3Y4YEHUsSI Kypca XUMUU & Kjacca
ABIIETCS (POPMUPOBAHNE YHUBEPCATBHBIX YI€OHBIX JEHCTBUN

PeryastuBubie YY /|

YMeHrne CcaMOCTOSITeNIbHO —OIpeaeNaTh Ield O00ydeHHUs, CTaBUTh W
dbopMynupoBaTh HOBBIE 3aJa4d B ydeO€ UM TIO3HABATEIBHON JCATEIbHOCTH,
pa3BUBAaTh MOTHBBI U HHTEPECHI CBOCH MMO3HABATEIBHOM JESITEIbHOCTH.

e VYMEHHE CaMOCTOSTEILHO IIAaHUPOBATb IIYTH JOCTHXKCHUA ueneﬁ, B TOM
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quclie aJlbTepHAaTUBHBIE, OCOZHAHHO BBIOMpaTh HambOosee 3(hPeKTuBHbIE CIIOCOOBI
pelieHus y4eOHbIX U M03HABATEIbHBIX 3a/1a4.

e VYMEHHME COOTHOCUTH CBOM JACHCTBHS C IUIAHUPYEMBIMH DPE3YJIbTAaTAMM,
OCYHIECTBIIATh KOHTPOJIb CBOEU [JEATEIIBHOCTH B IPOLECCE JOCTHKEHUS
pe3ysbTaTa, ONpeAessiTh CIOCOObI JEHCTBUM B paMKax MPEIOKEHHbIX YCIOBUNA U
TpeOOBaHU, KOPPEKTUPOBATh CBOM JEHUCTBUS B COOTBETCTBUM C M3MEHSIOLICHCS
CUTYyalEN.

e VYMeHHE OIEHMBaTh MPABUIBHOCTh BBIMOJIHEHUS Y4eOHOH 3amauw,
COOCTBEHHbBIE BO3MOXHOCTH €€ PEIICHHUS.

e BiageHne oCHOBaMHM CaMOKOHTPOJISl, CAMOOLICHKH, IPUHATHS PELIEHUIN
U OCYIIIECTBIIEHHSI OCO3HAHHOT'O BHIOOpA B yUe€OHOU U MO3HABATEILHOM.

ITo3naBareabHbie YY ][

e VYMeHHE ONpeNeNsTh MOHATHUS, CO3/1aBaThb OOOOIIEHMS, YCTaHABIMBATh
aHaJOruM, KiIacCcu(UUUPOBATh, CAMOCTOATENBHO BBIOMpPATh OCHOBAaHUA H
KpUTEpUH JIJIs1 KjaccuUKalMi, yCTaHaBIMBAaTh NMPUUMHHO-CJIEICTBEHHbIE CBS3H,
CTPOUTh  JIOTUYECKOE  pacCyXJIeHHue,  yMO3akiar4deHue  (MHIYKTUBHOE,
JIEAYKTUBHOE, 110 aHAJIOTHH) U JIEeNaTh BBIBOJIBI.

e VYMeHHue co3JaBaTh, IPUMEHATh U MPEOOPA30BBIBATH 3HAKH U CUMBOJIBI,
MOJIENIM ¥ CXEMBbI JJI pelIeHUs] y4eOHBIX U MO3HABATEIbHBIX 3a/1a4.

e (CMBICIIOBOE YTEHHE.

e @opMHUPOBAaHUE M paA3BUTUE DHKOJIOTUYECKOIO MBILIICHUS, YMEHUE
IIPUMEHATH €0 B I03HABATEIbHON, KOMMYHUKATUBHON, COLMAJILHOW IIPAKTUKE U
npo¢eCCUOHATBHON OPUEHTALHH.

o Paseutie MoTMBaLMM K  OBJIAJCHUIO  KYJIBTYPOW  aKTUBHOI'O
UCITIOJIB30BAHMS CII0BAPEN U APYTUX IIOUCKOBBIX CUCTEM.

KommyHukaTuBubie YV /|

o YMeHne opraHu3oBbIBaTh Y4eOHOE COTPYJHHUYECTBO U COBMECTHYIO
JESITeIbHOCTh C YYUTEJEM M CBEPCTHUKaMU; paboTaTh WHAMBUAYAIbHO U B
IpynIne: HaxoQuTh O0Illee pelleHne M paspeliath KOHQIMKTBL Ha OCHOBE
COTJIaCOBaHUS MO3ULMUI U yuyeTa HHTEPECOB; (POpPMyYIUPOBATH, ApPTyMEHTUPOBATH U
OTCTauBaTh CBOE MHEHUE.

o YMeHne 0CO3HaHHO MCI0JIb30BaTh PEUYEBBIE CPEACTBA B COOTBETCTBUU
C 3a7a4e KOMMYHMKAllUM JUIA BBIPAXKCHUS CBOMX YYBCTB, MBICIEH W
noTpeOHOCTEN Ui TUIAHUPOBAHMSI U PETYJSILUN CBOEH NEATEIbHOCTH; BIIaJICHHUE
YCTHOW M MUCBMEHHOW PEUbI0, MOHOJIOTUYECKON KOHTEKCTHOM PEYBIO.

e dopMHpOBaHUE M Pa3BUTHE KOMIIETEHTHOCTH B 00JACTHU HCIOJIb30BaHUSA
MH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH.

IHIPE/IMETHBIE PE3Y/IbTATHI

B nosnasamenwnoti cgpepe

3HaHue (MOHMMAaHUE):

° XUMHUYECKOM CHMBOJIUKW: 3HAKOB XHMHYECKUX DJIEMEHTOB, (opmyl
XUMHWYECKHUX BEIIECTB, YPABHEHUN XUMUUYECKUX PEAKIINI;



° BaXXHEHUIIMX XMMHUYECKHUX MMOHATHUN: BEIIECTBO, XUMUYECCKUMN DJICMEHT,
aTOM, MOJIEKYJIAa, OTHOCUTEIbHBIE ATOMHAsA U MOJICKYJISIpHAas MacChbl, HOH, KaTHUOH,
AHUOH, XUMHYECKAs CBS3b, JJIEKTPOOTPULATEIBHOCTb, BaJCEHTHOCTb, CTEIEHb
OKHUCJICHHUS, MOJIb, MOJISIPHASI Macca, MOJISIPHbIN 00bEM, PACTBOPBIL, JJIEKTPOJIUTHI U
HEJJIEKTPOJIUTHI, AJIEKTPOIUTUYECKAS JIMCCOIMAINS, OKHUCJIUTE]Ib u
BOCCTAHOBUTENb, OKHUCJICHUE M BOCCTAHOBJIIEHHWE, OCHOBHBIE THIIBI PEAKUUMN B
HEOPraHUYECKOU XUMMUHU;

o (GbOpMYITUPOBOK OCHOBHBIX 3aKOHOB U TEOPUUA XUMHUHM: aTOMHO-
MOJIEKYJISIPHOTO YUYEHHS; 3aKOHOB COXPAHEHHSI MACChI BEILIECTB,
o NIOCTOSIHCTBA COCTaBa BEWIECTB, 3aKkoHa ABoraapo; Ilepuoguyeckoro

3akoHa /[I. . MenzeneeBa; TEOpUH CTPOCHUS aroMa M Y4YE€HUS O CTPOCHUU
BEILECTBA; TEOPUU DJIEKTPOJIUTHUECKON JUCCOLMALMU U YYEHUS O XUMHUYECKOU

peakuuu;

o 3aBUCUMOCTH XHMMHUYECKHX CBOMCTB BEIIECTBA OT KX COCTaBa M
CTpOEHHUSI.

o PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX TMOHATUNA: XUMHYECKUN

AJIEMEHT, aTOM, MOJEKYyJla, MOH, KaTHOH, aHHOH, MPOCTOE BELIECTBO, CIIOKHOE
BEILIECTBO, BAJEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEINEHb OKHUCIEHUS,
XUMUYECKasi peakius, XUMHUYECKas CBs3b, TEIUIOBOM A(QeKT peakiuu, MOJlb,
MOJIIPHBIN 00BEM, PACTBOP; ANEKTPOIUTHI, HEIJIEKTPOIUTHI, dIEKTPOIUTHYECKAS
JUCCOLIMALINS, PEAKIIUd MOHHOTO 0OMEHa, KaTalu3aTop, XMMHUUYECKOe paBHOBECHE,
oOpaTUMble UM HEOOpaTUMbIE peaKklWd, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peaKiuu, OKHCIHTENIb, BOCCTAHOBUTENb, OKHUCIEHHUE U BOCCTAHOBIICHHE,
ajoTponusi, amM(@OTEepPHOCTh, XHMHYECKass CBs3b (KOBaJeHTHasi, WOHHAas,
METaJUIM4ecKas), KpUCTAJUIMYECKass pEIIETKa, KOpPpO3Usi METaUIOB, CILUIABBI,
CKOPOCTh XMMUUYECKOW peakiuu, mpeaeibHo pomnyctumas koHueHtpauus (ITJIK)
BEILECTBA;

o PACKpbIBATh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKINMA
TIOCPEJICTBOM COCTABIICHHUS 3JIEKTPOHHOTO OajaHca 3TUX PeaKInii;

YMeHHne HA3BIBATD:

o XUMHUYECKHE DJIEMEHTBHI;

o COEIMHEHUS N3YYEHHBIX KIIACCOB HEOPTaHMYECKUX BEILECTB;

o HEOpraHMYECKHUE BEIIECTBA MO UX GhopMyIie

o UCIIOJIb30BaTh XUMUUYECKYI0 CHUMBOJHMKY ISl COCTAaBICHUS (HOPMYI
BEIIECTB U YPABHEHUN XUMHYECKUX PEAKIIUH;

o KIacCU(UIIUPOBATh  XUMHUYECKHE  DJIEMEHTBI, HEOPTaHUYECKHE

BEILIECTBA; XMMHUUYECKUE peaKuu (110 YUCTY M COCTAaBY YYacCTBYIOIIMX B PEaKIUU
BEIIECTB, MO TEmwIoBOMY d(deKkTy, N0 H3MEHEHUIO CTEIECHEH OKHUCICHUS
XUMUYECKUX PJIEMEHTOB);

Oo0bsicHeHue:

o (U3UYECKOro CMbICIIa aTOMHOTO (TMOPSIKOBOT0) HOMEPA XUMUYECKOTO
3JIEMEHTa, HOMEPOB rpynmbel u nepuojga B llepmommueckont cucreme [ N
MenneneeBa, K KOTOPBIM 3JIEMEHT IPUHAJICIKHUT;
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° 3aKOHOMEPHOCTEH M3MEHEHUSI CTPOCHUSI aTOMOB, CBOMCTB AJIEMEHTOB
B IpejesiaXx MajblX MEPUOJIOB U A TpymI, a TaKkKe CBOMCTB 00pa3zyeMbIX MU
BBICIIUX OKCUJIOB U TUAPOKCHUIOB,;

. CYLIHOCTH IMpoLecca IIEKTPOJIUTUYECKON IUCCOLMALNU U pPEaKIUU
HOHHOT0 0OMeHa.

YMeHne XxapaKkrepu3oBaTh:

° XUMHUYECKHE 3JEMEHTH (OT BOJOpOJa M0 KaJbIMsl) Ha OCHOBE HX
ITOJIOKCHHUS B [lepuoanueckoit CHCTEME XUMHUYECKHX 2JIEMEHTOB
. 1. MenneneeBa 1 0COOEHHOCTEN CTPOCHUS UX aTOMOB,;

° B3aUMOCBSI3b  MEXKJY COCTaBOM, CTpPOCHHEM U  CBOMCTBaMH
HEOPTraHUYECKUX BEIECTB;

° XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHMUYECKUX BEIIECTB
(OKCHI0B, KUCIIOT, OCHOBAHUM, aM(OTEPHBIX COCTMHEHUN U COJIEH).

° (omuchiBaTh) 00mME © crnenudUUecKue XUMHUYECKHE CBONCTBA
OPOCTBIX W CIIOXKHBIX  BEIIECTB, TMOATBEPKJas ONUCAHWE IPUMEpPaMHU
MOJICKYJISIPHBIX U HOHHBIX YPABHEHUN COOTBETCTBYIOIIMX XUMHUUECKUX PEAKIIHIA,

Onpenesienne:

o COCTaBa BEIIECTB 10 UX popMysam;

o BaJICHTHOCTHU U CTETIEHU OKUCJIEHUS 3JIEMEHTOB B COEMHEHNUU;

o BUJIOB XUMUUYECKOU CBSA3U B COEIUHEHHUSIX;

o TUIIOB KPUCTAJUNIMUECKUX PEIIETOK TBEPABIX BEILECTB;

o NPUHAJIEKHOCTH BEUIECTB K ONPEIETIEHHOMY KJIacCy COE€MHEHHI;

o TUIIOB XUMHYECKUX PEAKLHI; BO3MOKHOCTH MPOTEKaHUs peaKIui
MOHHOTO OOMEHa.

CocrasJiienne:

o CXeM CcTpoeHus aTtoMoB IepBbix 20 nsnemeHToB Ilepumoanueckoit
cuctemsl /I. . Menaeneena;

o dbopMys1 HEOPraHUYECKUX COCTMHEHUI U3yUYEHHBIX KJIACCOB;

° YPAaBHEHUN XMMUYECKUX PEAKIIUN.

o be3omacHoe oOpareHne ¢ XUMUYECKOW TOCYA0M W JTaOOpaTOPHBIM
000pyI0BaHHEM.

o COCTaBJISITb YPABHEHUSI DJIEKTPOJIUTUYECKON JUCCOLMALMA KHCIIOT,

IEJI0YEd M COJIEM; IMOJHBIE W COKPAIEHHBIE YPABHEHUS pPEAKUUNA HOHHOTO
oOMEHa; ypaBHEHUSI PEaKlUid, MOATBEPKIAIONIUX CYIIECTBOBAHUE T€HETHYECKOU
CBSI3M MEX/y BEIIECTBAMU PA3JIMYHBIX KIIACCOB;

IIporHo3upoBaTh CBOWMCTBa BEMIECTB B 3aBUCUMOCTH OT HMX CTPOCHUS;
BO3MOXHOCTH NPOTEKAHUS XUMUYECKUX MTPEBPAIIECHNUN B Pa3JINYHBIX YCIOBHSIX;

HpOBeneHne XUMHUYIECCKOI'o IKCIICPpUMEHTA:
L4 MNOATBCPIKAAOIICTIO XHUMHNYCCKHC CBOMCTBA HN3Y4YCHHBIX KJIaCCOB
HCOPraHN4ICCKHUX BCIICCTB,



. ITOATBEPKIAIOLIETO XAMHYECKHMN COCTaB HEOPraHUYECKUX
COCIMHECHUM;

o N0 TMOJYyYEHHUIO, COOMPAHUI0 U PACMO3HABAHUIO Ta3000pa3HbBIX
BEIIECTB (KUCIOPOJa, BOAOPOa, YIIECKUCIIOro ra3a, aMMHUaKa);

o 10 OMNpEeNeNeHUI0 XJIOpuA-, Ccyiabdar-, KapOOHAT-MOHOB U HOHA
aMMOHHUSI C TIOMOIIIBIO0 KAaUeCTBEHHBIX PEaKIUH.

o Pemenune skcriepuMeHTaTBHBIX 337124 TI0 TEME

Bbruuciienue:

o MAaCCOBOM JTOJIM XUMUYECKOTO DJIEMEHTA 110 (hOPMYJIe COCTUHEHUS;

o MacCOBOH JIOJIM BEUIECTBA B PACTBOPE;

o MacChl OCHOBHOTO BEII[ECTBA 110 U3BECTHOI MAacCOBOM J10JIe TIPUMECEH;

o 00BEMHOM 071 KOMIIOHEHTA ra30BOM CMECH;

o KOJIMYECTBA BEIECTBa, 00bEMa MIJIM MAcChl BEIICCTBA 1O KOJUYCCTBY
BEIIECTBA, 00BEMY HIIM MACCe PEarcHTOB UJIU MPOAYKTOB PEaKIIHH.

o OTHOCHUTEIIBHYIO MOJICKYJIIPHYIO i MOJISIPHYFO MacChl BEILIECTB;

o MaCCOBYIO JOJTI0 XUMHUYECKOTO JIEMEHTa 10 POpMYJIe COSAMHCHUS;

o IIPOBOJAUTH PACUYETHI 10 YPABHCHHIO XHMHYCCKOHN PEaKIIHH;

Hcnonbs3oBanne mNpuoOpPETEHHBIX 3HAHUMW W YMEHUH B MNPAKTHUECKOU
NEATEIIbHOCTU U MTOBCEIHEBHOM KU3HMU:

o uig  6e30macHOro oOpalleHus C BELIeCTBAaMM W MaTepualamMHu B
[IOBCEJTHEBHOM >XM3HUM U TI'PAMOTHOIO OKa3aHWA IMEPBOM IIOMOIIU IIPHU OXKOrax
KHUCJIOTAMH U ILIEJI0YaAMU;

o T OOBSICHEHUS OTJCIBHBIX ()aKTOB M MPUPOIHBIX SIBIICHUH;

o IUTS. KPUTUIECKOM OIEHKH HH(POPMAIH O BEIIECTBAX, UCIIOIh3YyEMbBIX
B OBITY.

o ) IPOBOJIUTH PEAKIUK, TOJATBEP)KIAIOIINE KAYEeCTBCHHBIH COCTaB

Pa3TUYHBIX BEIIECTB: PACIO3HABAThH OMBITHBIM MYTEM XJIOPHI-, OPOMHI-, HOIUI-,
KapOoHaTt-, ¢pocdar-, CHIUKaT-.

B yennocmuo-opuenmayuonnou cghepe

AHanmu3 W OICHKAa TOCIEACTBUH JJII OKPYXKAIIIeH cpeabl OBITOBOM U
MIPOU3BOJICTBEHHOM JICSITEIBHOCTH YEJIOBEKAa, CBA3AHHOW C TIOJYYCHHEM U
nepepadoTKOM BEIIECTB.

B mpyoosoii cghepe

[IpoBenenne omepamuii ¢ WCIONH30BAHUEM HArpeBaHUs, OTCTaWBaHUA,
(bunbTpOBaHNUS, BBHITIAPUBAHUS, TIOTyUYCHUS, COOUPAHWSI, PACTIO3HABAHUS BEIIECTB;
M3TOTOBIICHUS MOJIEIEH MOJIEKYIL.

B cghepe b6ezonacnocmu sncusnedeamenvrocmu

CoOmroierrie  TpaBWJI  TEXHUKH  OE30MAaCHOCTH MPU  MPOBEIACHUU
XAMHYECKOTO IKCIIEPUMEHTA; OKa3aHUE MEPBOM MOMOIIM MPU 0XKOTaX, MOpe3ax u
XAMHYECKUX TPAaBMaX.

2. COAEP KAHUE YYEBHOI'O TIPEJIMETA



XUMMHUA 8 KITACC

Paznen 1. HavyaabHble NOHSATHS U 3aKOHBI XUMHH (20 yacoB)

Tena u BemectBa. CBoiCTBa BEUIECTB. DTalOHHbIE (PU3HUECKHE CBOMCTBA
Be- Marepuansl U MatepuanoBeeHue. Poib XMMUU B )KM3HU COBPEMEHHOTO HA.
OTtHomieHue 001IecTBa K XUMUK: XeMOPuIus u xeMohoousi.

Metoasl nzyuenust xumun. HaGmronenue. DxcriepuMeHT. MojenupoBaHue.
Mojaenu maTepualibHbIE U 3HAKOBBIC, WJIM CUMBOJIBLHBIE.

l'azer. JKupkoctu. TBEpnple BemecTBa. B3auMHbIE NEPEXOIBl MEXIY
arperaTHbIMU COCTOSTHUSIMU BEIIECTBA: BO3TOHKA (CyOnMMaIus) u jaecyOoauMarius,
KOHJICHCALIMS ¥ UCTIAPEHUE, KPUCTAILIA3ALMS U TUIABJICHUE.

Odusnyeckue sBIEHUS. YHCThlE BeEIIECTBA M CMECH. | OMOreHHBIE U
reteporeHnbie cMmecu. Cmecu razooOpasHble, xuakue u TBEpABIC. COCOOBI
paszesieHus] CMeCceil: MmeperoHka, Win IUCTHLISALNS, OTCTauBaHue, GUIbLTPOBaHNUE,
KpUCTAJUTM3aIlusl WM  BbIMapuBaHue. Xpomartorpadus. Ilpumenenue dTuX
crioco0oB B JIabOpaTOPHOU MPAKTUKE, HA TIPOU3BOJICTBE U B OBITY.

XUMUYECKHE BIEMEHThl. ATOMBI W MOJEKyJbl. [IpocThie W CIOXKHBIE
BellleCTBA. AJUIOTPONUS Ha mpumepe kuciaopoaa. OCHOBHBIE MOJTOKEHUS aTOMHO-
MOJIEKYJIIpHOTO ydeHus. MoHbl. BeliecTBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO
CTpPOEHHUS.

3Haku (CUMBOJIBI) XUMHUYECKUX 3eMeHTOB. Hdopmalius, KOTOpyro HECyT
3HAKH XUMHUYECKUX DJIEMEHTOB. DTUMOJIOTHS Ha3BaHUM HEKOTOPBIX XUMHYECKHUX
aneMmeHTOB. [lepuoanueckas Tabnuia xumudeckux 3neMentoB . 1. Menneneena-
KOPOTKONEPUOAHBIM M JJIMHHOIIEPUOAHBIA BapuaHThl. lleproabl W TpyMIIbL.
['maBHast u moGouHast moarpynmsl, uin A- u b-rpynmnel. OTHOCUTEIbHAS aTOMHAs
Mmacca.

Xumuueckue Qopmynsl. HMuaexcsl u kodddunmentsl. OTHOCUTETbHAS
MOJIEKYJIsIpHasE Macca. MaccoBasi OJsl XMMUYECKOTO 3JIEMEHTAa B COEIMHEHUHU.
Nudopmanusi, KOTOpyro HECYT XUMUYECKHE (OPMYJIBIL.

Banentnocts. CtpykrypHble GOpMYynbl. XUMHUYECKHE JIIEMEHTHI C
MOCTOSSHHOW M TIEPEMEHHOW BAJICHTHOCTHIO. BBIBOA (GOpMynbl COEAMHEHUS IO
BaneHTHOCcTH. OmpeneneHrue BAJICHTHOCTH XHMHUYECKOTO 3JIEMEHTa 1o Gopmyrie
BemlecTBa. CocTaBieHNE HA3BaHUW COEIMHEHUMN, COCTOSAIINUX U3 IBYX XUMHUYECKUX
AJIEMEHTOB, 110 BaJICHTHOCTU. 3aKOH MMOCTOSIHCTBA COCTaBa BEILIECTB.

Xumuueckne peakuuud. PeareHTel M NOpoAaykThl peakuuu. IlpusHaku
XUMHUYECKUX pPEakUui. YCIOBHS HMX MPOTEKaHWs M MpeKpauieHus. Peakunn
TOPEHMUSL.

DK30TepMUUYECKUE U FIHIOTEPMUYECKHUE PEAKIUU.

3aKOH COXpaHEHHUs MaccChl BEIIECTB. XUMHUUeckue ypaBHeHus1. CocTaBiieHHe
XUMHUYECKUX ypaBHeHUU. MHpOpMaIus, KOTOpy0 HECET XMMHUECKOE ypaBHEHUE.
Knaccudukanusa XUMUYECKHX pPEaKlHil MO COCTaBYy W YMCIY PEareéHTOB U Mpo-
OYKTOB. TUIbl XWMHUYECKMX peaknui. Peaknwu coeauHEHUs, pa3JIOKEHUs,
3amenieHusa u ooMena. Katanuzatopsl u kaTaius.



JdemoHcTpanumn

. Konneknus MatepualioB U U31€IUN U3 HUX.

. Mopaenu, ucnoiib3yeMble Ha ypokax QU3KKHu, OMOJIOTUU U Teorpaduu.

. OObEMHBIE M IIAPOCTEP)KHEBBIE MOJEIH HEKOTOPBIX XHUMHYECKUX
BELIECTB.

. Mojenu KpUCcTaINInYEeCKUX PELIETOK.

. Cobupanne mnpubopa Ajid TMONY4YEeHUsT Ta3a W IPOBEpPKa €ro
repPMETUYHOCTH.

. Bosronka cyxoro iabaa, noja wid HaTajlvHa.

. ArperaTHble COCTOSIHUS BOJIBI.

. Paznenenue JABYyX HECMEIIMBAIOUIMXCS JKUJIKOCTEH C IMOMOIIBIO
JEJINTEIbHON BOPOHKHU.

. JucTtuinstop u ero padora.

. VYcranoBka 151 GuiIbTpoBaHus U €€ padora.

. YcraHnoBka Jj1s1 BeIapuBaHus U e€ padoTa.

. Komnnexiust 6bITOBBIX TPUOOPOB A1 PUIBTPOBAHUS BO3/1yXA.

. Paznenenue kpacdiiero BemiecTBa QuomMacrtepa ¢ MOMOIIBI0 METOAa
OyMakHO# Xpomartorpadum.

. Mopenu amioTpONHbIX MOAU(PUKALIMK YTIIepoia U CEpHI.

. [Tony4yenue o30Ha.

. [ToptpeTsl n. 4. bepuemmyca u /I. 1. Menaeneesa.

. KopoTkoneprnoaHslii ¥ JNIMHHONEPUOIHBIA BAPUAHTHI IEPUOANIYECKOM
cucteMmnl /[. . Menpaeneena.

. KoncTpynpoBaHue mapocTep>KHEBBIX MOJIEIIEH MOJIEKYJI.

. Anmnapat Kurnma.

. Pa3znoxxenne 6mxpomara aMMOHHS.

. ['opeHune cepbl 1 MArHUEBOM JICHTBHI.

. [Toptpetrs M. B. JlomonocoBa u A. JI. JIaBya3sbe.

. OnbIThl, WTIOCTPUPYIOIINE 3aKOH COXPAHEHUS MAacChl BEIIECTB.

. I'openne ¢ocdopa, pacTBopeHHe TMPOAYKTAa TOPEHUS B BOAE U
HCCJIEI0BAHUE MTOJIYYEHHOTO pacTBOPaA JIAKMYCOM.

. BzanmMoneiicTBre COISTHON KHUCIOTHI ¢ IIMHKOM.

. [Tonyuenne rtunpokcuna wmeau(ll) wm  ero pasnmoxeHue mpu
HarpeBaHUU.

JlabopaTopHbIe ONBITHI

. O3HakoMJIEHHE C KOJIJIEKIMEN 1a00paTOPHOM MOCY/IBI.

. O3HakoMJIEeHHE ¢ MUHEpaIaMu, 00pa3yIOIIUMU TPAHUT.

. B3aumopeiictBue pacTBOPOB XJIOPUJIOB M HOAUIOB Kamusg C
pacTBOpPOM HUTpaTa cepeodpa.

. [Tonmyuenue ruapokcuaa meau (1) m ero B3auMonelCTBUE ¢ CEPHOM
KHUCJIOTOM.

. B3aumopelictBrue pactBopa coApl C KUCIOTOM.

. 3aMelleHne KeIe30M MEAN B MEAHOM KyIIOpOCe.

IIpakTu4eckue padoThI



. [IpaBuiia TeXHUKH OE30MACHOCTH W HEKOTOpPbIE BHABI padOT B
XUMHYECKOM TabopaTopuu (KaOMHETE XUMUN).

. HaGmronenue 3a ropsiieit cBe4oi.

Pasnen 2. BaxHeiilume npeacTABUTENM HEOPraHMYeCKMX BelIeCTB.
KosndyecTBeHHBbIEe OTHOLIEHMSI B XuMuH (18 yacoB)

CocraB Bo3nyxa. I[lonstue 06 0OBEMHON [0JIe KOMIOHEHTAa MPUPOIHOM
ra3zoBoi cMecu — Bo3ayxa. Pacuér oObémMa KOMIIOHEHTa Ta30BOM CMECH IO €ro
00BEMHOM /10J1€ 1 HA00OPOT.

Kucnopoa. O3zon. Ilonyuenue kucnmopona. CobOupaHue M pacro3HaBaHUE
KHCJI0poJa. XUMHUYECKHUE CBOMCTBA KHUCJIOPOJA: B3aMMOAECHCTBUE C METalIaMHU,
HEMETa/UIaMUd U CJIOKHBIMHU BemiecTBamu. [Ipumenenne kucinopona. Kpyrosopot
KHCJIOPOJa B IPUPO/IE.

Oxkcuasl. OOpazoBaHue Ha3BaHUM OKCUAOB 1O uX (popmymnam. CocraBieHue
dbopmys OKCHIOB 1O UX Ha3BaHUsIM. [IpencraBuTeny OKCUI0B: BOJA U YIIICKUCIBIN
ras, Heraui¢Has U3BeCTh.

Bonopoxa B npupoae. ®uznueckue U XMMUUYECKUE CBOMCTBA BOJOPOJA, €ro
MOJIy4Y€HHUE U MPUMEHECHHUE.

Kucnore, wux cocraB u «iaccubukanusa. HWanukatopsl. Tabmuia
pactBopuMocTU. CepHas U COJsiHAsi KUCIIOThI, UX CBOMCTBA U MPUMEHEHHUE.

Comu, wux cocTaB W Ha3BaHusA. PacTBOpuMOCTH coJieil B  BOJE.
[IpencraButenu coneit: xiaopu HaTpus, KapOoHAT HAaTpus, hocdaT KambIus.

IToctosinHast ABoragpo. KommuectBo BemiectBa. Monb. MonsipHass macca.
Kparnble e1MHUIBI U3MEPEHHS KOJUYECTBA BEUIECTBA — MUJUIUMOJIb U KUJIOMOJIb,
MUJUTUMOJISIPHAS. ¥ KWJIOMOJISIPHAsi MacChl BEILIECTBA.

Pacuérhl ¢ HCTIOJIB30BAHUEM MOHITUN «KOJUYECTBO BELIECTBA», «MOJIAPHAS
Maccay, «IOCTOSHHAasE ABOTaJpoy.

3akon  ABoraapo. MonspHbli 00BEM  Ta3000pa3HBIX  BEIIECTB.
OTHoCUTENBHAS INIOTHOCTD rasza Mo Ipyromy rasy.

KpatHbie equHUIBI HU3MEPEHUST — MUWUIAMOJISIPHBIA W KUJIOMOJISPHBIN
00BEMBI Ta3000pa3HBIX BEIIECTB.

Pacuétel ¢ MCnoNb30BaHUEM MOHATUN «KOJIMYECTBO BELIECTBA», «MOJSPHAS
Maccay, «MOJIIPHBIN 00BEM Ta30B», «IUCIO0 ABOTAIPO».

I'unpocdepa. KpyroBopor Bombl B mpupone. @uznyeckue U XUMHUYECKHUE
CBOMCTBA BOJIbI: B3aUMOJECHUCTBHUE C OKCHUIAMMU.

OcHoBanusi, Ux coctaB. PacTBopuMOCTh OcHOBaHUM B Boje. M3meHeHue
OKpacKM MHIAMKATOPOB B MIENOYHOM cpene. IlpencraBurenu 1mienoyei:
TUAPOKCUIBI HATPHUSI, KaJUsl U KaJIbIU.

PactBopurens u pactBopéHHOe BemecTBO. PactBopbel. PactBOpenwue.
I'mppatel. MaccoBast 10asi pacTBOPEHHOrO BewlecTBa. Pacyérbl, CBA3aHHBIE C
HCMOJIb30BAHUEM MOHATHS «MacCcOBas J0JI1 pACTBOPEHHOIO BEIIECTBAY.

JdemoHcTpanumn

. ColupaHue KUCiI0poaa METOJI0M BBITECHEHHUS BO3AyXa U BOJIbI.
. Pacno3naBanue kucioposa.

. I'openne marnus, xenesa, yris, cepbl U ¢pochopa B KUCIOPOJIE.
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. [Mony4yenue, coOupanue U pacro3HaBaHUE BOJOPO/IA.

. I'openue Bonopona.

. BzaumopeiictBue Bogoposaa ¢ okcuaom meau(Il).

. [IpaBuino paz6aBiaeHust CEpPHON KHCIOTHI.

. Tabnuua pacTBOPUMOCTH KUCIOT, OCHOBAHUH U COJIEil B BOJIE.

. Mopeinb MoJsIpHOTO 00bEMa ra3000pa3HbIX BEIIECTB.

JlabopaTopHble ONBITHI

. [TomyTHEHHE W3BECTKOBOM BOJABI MPU MPOIMYCKAHWUU YTIIEKUCIOTO
rasa.

. [Tomyuenue Bogopoaa B3aMMOIEMCTBUEM LIMHKA C COJITHOW KUCJIOTOM.

. Pacno3naBanue KHCIOT C TOMOIIIBIO UHIUKATOPOB.

. N3meneHne okpacku MHIUKATOPOB B IIEJIOYHOU Cpejie.

. O3HakoMJIeHHE ¢ TIpenapaTaMy JOMAaITHEH WM IIKOJbHOW anTeyKH:

pacTBOpaMH NEPOKCUA BOAOPO/a, CIUPTOBOM HACTOMKHU HO/a, aMMHAKA.
IIpakTyeckue padoThI

1. [Tonyuenue, cobrpaHue 1 pacrio3HaBaHHUE KHCIOPOJIa.
2. ITonmyuenue, cobupanue 1 paclio3HaBaHUE BOJOPO/A.
3. [Ipurorosienne  pactBopa €  3aJaHHOM  MacCOBOW  Jl0JIed

PacTBOPEHHOIO BEIIECTBA.
Paznen 3. OcHOBHBIE KJIACCHI HeOPraHudecknx coequnenuni (10 yacon)

O6o0menue cBefaeHU 00 OKCHMIAX, WX KiIaccHU(pUKAIMK, Ha3BaHUAX H
cBoicTBax. CriocoObI MOTYyUYEHUs] OKCHIIOB.

OcHoBaHMs, X Kiaccu(uKkaius, Ha3BaHUS U CBOMCTBA. B3ammogeilicTBue
KHCJIOTaMH, KHUCJIOTHBIMU OKCHJAMH U COJsIMH. Pa3noxkeHne HepacTBOPUMBIX
ocHoBaHU. CTIOCOOBI TTOJIYYEHUSI OCHOBAHUH.

Kucnotel, ux knaccudukanus v HazpaHusa. OOIHMEe XMMUYECKUE CBOHCTBA
KUCJIOT. B3auMopjelcTBUE KHUCIOT C MeETalaMH. OJEKTPOXUMHUUYECKUN sl
HanpsDKEHUA METAJUIOB. B3anMMOJENCTBHE KHUCJIOT C OKCHJAAMH METAJUIOB.
B3aumopnenicTtBue KHCIOT C OCHOBAaHHMSIMU — PEAKUHUs HEUTpaIvu3alUu.
B3anmopetictBue  KuciaoT ¢ coisaMmH. [lomydeHue  OCCKHCIOPOJIHBIX U
KHUCIIOPOACOICpKAIUX KACIOT.

Comn, wx wiaccudukanus W CBOWCTBA. BzaumopeicTBue comlel ¢
MeTajyiaMH, OCOOCHHOCTH 3TUX peakiuil. BzaumoneiicTBre comeit ¢ coasimu.

['eneTnueckne psAnbpl MeTaula U HeMeTaa. ['eHeThdeckass CBA3b MEXKIY
KJIaCCaMH HEOPTaHUYECKUX BEIIECTB.

JlabGopaTopHbie ONBITHI

. BzaumopeiicTBrue okcHa Kajablus C BOJOM.

. [ToMyTHEHME N3BECTKOBOM BOJIBI.

. Peakuus HenTpanuzanuu.

. [Tonmyuenue runpokcuaa menu (I1) u ero B3auMoeiCTBHE ¢ KHCIOTOM.
. Pasnosxenue runpokcuaa menu (I1) mpu HarpeBaHuw.

. B3anmMmoneiicTBre KHCIOT ¢ METaJUIaMH.

. BzaumMopeiicTBre KUCIOT C COJISIMU.

. O3HaKOMJICHHE C KOJJICKIIMEH COJICH.
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. Bzaumonetictue cynbdara meau (I1) ¢ xemnezom.

. BzanmoaencTBue coneun ¢ COJsIMHU.

. ['eHeTnueckas CBSI3b MEXAY KJIacCaMU HEOPTaHMYECKUX BEILIECTB Ha
IIpUMEPE COCAUHEHUN MENIU.

IIpakTyeckue padoThI

Pemenue skcnepuMeHTaIbHBIX 3a7a4

Pa3znen 4. Ilepuoanuecknii 3akoH u Ilepuoanyeckasi cucreMa XUMHYECKHX
3jieMeHTOB [[. U. MenaeneeBa. Ctpoenue aroma (8 yacos)

EctecTBeHHBIE ceMeMcTBA XMMUYECKUMX  JAJEMEHTOB:  IICJIOYHBIC U
IICJIOYHO3EMENIbHBIE METaJUIbl, TaJlOTeHbl, HWHEPTHBhIC (OJaropoaHbie) Ta3bl.
AMdoTtepHOoCcTh. AMGBOTEPHBIE OKCUIBI U THAPOKCH B, KOMIUIEKCHBIE COJTH.

OtkpeiTue /1. 1. MeHnaeneeBbIM NEPUOJNYECKOTO 3aKOHA U CO3JaHNUE UM TIE-
PUOINYECKON CUCTEMBI XUMHYECKHUX DJIEMEHTOB.

AToMBI Kak ¢opma CYIIECTBOBAHMS XUMHUYECKUX 3JIeMEHTOB. OCHOBHBIE
CBEJICHUS O CTPOEHHMU aTOMOB. JloKazaTenbCTBa CIOXHOCTH CTPOCHHUS aTOMOB.
Omnbitel Pezepdopaa. [Tnanerapuas Moienb CTpOSHUS aToMa.

CocTtaB aTOMHBIX fJ€p: MPOTOHBI, HEUTPOHBI. OTHOCUTEIbHAS AaTOMHAas
Macca. B3auMoCBsI3b MOHATUN «IPOTOHY», «HEUTPOH», «OTHOCUTEIbHAS aTOMHas
MacCCa».

Muxkpomup. OnekTpoHbl. CTpoe€HME JJIEKTPOHHBIX YPOBHEH aTOMOB
XUMHUYECKHUX 3JIeMeHTOB 1—20. [ToHATHE 0 3aBEPIIEHHOM JIEKTPOHHOM YPOBHE.

MN3oTonbl. @U3MYECKUN CMBICT CUMBOJIMKHA MEpUOAMYECKON cuctembl. Co-
peMeHHass (OpMyNIHpOBKa TEPHOJUYECKOTO 3aKoHA. VI3MEHEeHus CBOWCTB
AJIEMEHTOB B IMEpUOJaX M Trpynmnax Kak QYHKIHS CTPOCHHUS DJICKTPOHHBIX
000JI0YeK TOMOB.

XapakTepucTuka »dJIEMEHTa-Me€Ta/la W DJJIEMEHTa-HeMeTauia [0 HX
MTOJIOKEHU IO TIEPUOINYECKON cucTeMe XumMudeckux sneMmeHToB 1. . Menaeneena.

JdeMoHCTpamuu

« Paznuunbie GopMBI TAOIUI] IEPUOINIECKON CHCTEMBI.

- MopaenupoBanue noctpoeHus nepuognueckon cucremsl . . Menneneena.
« Mojenn aToMOB XUMUYECKUX SJIEMEHTOB.

« Mopenu aToMOB AJIEMEHTOB 1—3-TO MepHOI0B.

JlabopaTopHbIe ONBITHI

- Ilonydenue amdoTepHOTO THAPOKCHIA U UCCIICIOBAHUE €TO CBOWCTB.

Pazgen S. Xumuueckasi cBs3b. OKHCIMTEIbHO-BOCCTAHOBHUTEIbHbIE
peaknuu (9 yacon)

Nonnas xumuueckasi cBsi3b. oHBI, 00pa30BaHHbIE aTOMaMH METAJIOB U HE
MeTaiuioB. CxeMbl 00pa30BaHWS HMOHHOM CBSI3U [JI1 OWHAPHBIX COCIWHECHUM.
HNonHble KpUCTANIMYECKHE PEMIETKH U (U3MYECKHE CBOWCTBA BEIIECTB C JTUM
tunoM pemérok. [Touarue o popMynbHON eUMHNUIIE BELIECTBRA.

KoBanenTtHass xumuueckasi CBsi3b. DJIEKTPOHHbBIE U CTPYKTYpHbIE ()OPMYIIBIL.
[lonsitue o BasienTHOCTH. KoBaneHTHas HemnossipHas cBsA3b. Cxembl 00pa3oBaHUs
KOBQJICHTHOM CBSI3M i1 OWHAPHBIX COEIUHEHUH. MOJIeKyJIsIpHblE U aTOMHBIE
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KPUCTAJUIMYECKUE PELIETKU U CBOMCTBA BEIIECTB C TUM TUIIOM PELIETOK.
DIEKTpOOTPULATENBHOCTb. Psan anmektpoorpuniatenbHocTd. KoBaneHTHas
noJiApHass XuMuyeckass cBs3b. Jumonb. Cxembl 00pa30BaHMsI KOBAaJEHTHOM
MOJIAPHOM CBSI3M Il OMHApPHBIX COEAMHEHHH. MoONeKylsapHble W aTOMHBbIE
KPUCTAJUIMYECKUE PELIETKU U CBOMCTBA BEIIECTB C ’TUM TUIIOM PELIETOK.
Meranueckass XUMHUYECKas CBiI3b U METAJUIMYECKAS KPUCTAILIAYECKAs
pemérka. CBOHCTBa BEIIECTB C OTUM TUNOM peme€Tok. EaunHas npupona
XUMHUYECKUX CBA3EH.
Crenenp oxuciieHus. CpaBHEHHE CTENEHU OKHCICHUS W BAJEHTHOCTH.
[IpaBuna pacuéra creneHeit okucieHus no GopmyaaM XUMHUUYECKUX COSTUHEHUH.
OKHMCIUTENBHO-BOCCTAHOBUTENbHBIE peakuuu. OmnpenesieHne CTENeHeil
OKHUCJICHHS ISl DJIEMEHTOB, OOpa3yloIIMX BELIECTBA pPa3HbIX KiaccoB. Peakiuu
MOHHOTO OOMEHa M OKHMCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakiuu. OKUCIUTENb U
BOCCTAHOBHTEIIb, OKHCIEHHME U BOCCTaHOBIeHHE. (CoCTaBiIeHUE YpaBHEHHI
OKHUCJIUTENbHO- BOCCTAHOBUTENbHBIX PEAKIINI METOJIOM JIEKTPOHHOTO OajaHca.

JdemoHcTpanumn

. BuneodparmenTs! u cnaiinbl « oHHAs XuMHUUECKas CBSI3bY.

. Mojieii HOHHBIX KPUCTAIIIUYECKUX PELIETOK.

. BuneodparmenTs! u cnaiinbl «KoBajleHTHass XuMU4YECKasi CBSI3bY.

. Mojienn MOJIEKYJISIPHBIX U @aTOMHBIX KPUCTAINTMYECKUX PELIETOK.

. BuneodparmenTs! u cnaiapl «MeTaminueckas XuMAUYECKask CBSI3bY.

. BzaumonernictBue IIMHKA C CEPOM, COJISTHOW KHCIIOTOM, XIIOPHUIOM
menu(I1).

. I'openune maruus.

. B3aumonenicTBre XJIOpHOU U CEPOBOIOPOTHOM BOJIBI.

JlaGopaTopHble ONBITHI

. H3rorosienne Moaen, WLTIOCTPUPYIOMIEH CBOMCTBA METAJNIMYECKON

CBs3U.

TEMATHYECKOE IIJTAHUPOBAHHUE C YYETOM PABOYEN
INPOT'PAMMBI BOCITUTAHUA XUMMUSL. 8 KITACC (68 YACOB)

Ne | HasBanue pasjaeina Monayab BocnuTaTe/IbHOM

L o &

o = @ o

nporpammbl «lIkonbHBINH YPOK» 55 8

n/n S g g
1 | HayanbHble MesxayHapoHbI ICHb PaCTIPOCTPAHCHHS 20 yacos

IOHATHS U 3AaKOHBI gpaMOTHOCfH-
MUPHBIU JCHDb C a.
XUMUU CCMHPHBI ACHB CCPAL

230 net co aus poxaenus M. @apaznes
MexyHapoaHbIi JEHb Bpaya.
Bceepoccniicknii ypok «OBX»
MexyHapoaHbIi eHb 6e3 Oymaru.

Henbs NHTepHera B Poccun.
Bceepocculickuii 1eHb UTEHUS: HHTEPECHO O
XHMHH.

12



BceemupHslii 1eHb JOOPOTHI.

OxpaHa OKpyXaromiei cpeibl.

Bkiag 0TE€UECTBEHHBIX YUEHBIX a Pa3BUTHE
XHMUHU.

Baxuelme BcemupHsblii 1eHb peOeHKa. 18 yacos
IPeACTABUTENH Bceemupnsrii nens 60ps0s1 co CITU oM.
75 ner co aHA exaennss FOHECKO.
HEOPraHMYECKHUX JHL YApEAL
310 net co aus poxaenuss M.B.JlomoHocoBa.
BCHICCTB. JleHb TeTCKUX H300pETCHHIA.
KomnaectBennbie Oxpana OKpy»>Karollei cpeibl: IpooIeMbl
OTHOIIIEHUA B | atMocdepsl
XUMHH Jlenn sHEprOCOEpeKEHUS.
MexnyHapoaHbIi I€Hb Yasi: 4a=pacTBOP.
Bxitag oTeuecTBEHHBIX YUCHBIX B Pa3BHTHE
XUMWH.
OcHoBHBIE KJacChl | JeHb poCCHiiCKOii HAyKH. 10 gacoB
HEOPraHHYECKHUX Bcepoccuiickuit ypok «ObXK».
o H ST MaTEeMaTUKN: XHMHS +MaTeMaTHKa.
COeqUHEeHHi efiens MaTema aTeMaTHKa
BcemupHslii 1eHb 3eMIIH.
BceMupHblii 1eHb BOJHBIX PECYPCOB.
Bxitag oTeuecTBEHHBIX YUCHBIX B Pa3BUTHE
XHMHH.
Oxpana okpykarolei cpefpl: mpodiema
KHUCJIOTHBIX JOXKIEH.
[lepnoanueckuii JleHb 3aIUThI 3EMIIH. 8 uacos
3aKOH i | BKJIa1 OTE€YECTBEHHBIX YUEHBIX B PA3BUTHE
XUMUH.
[lepuoanueckas .
70 net oTkpbiTUs HelTpoHa [[x.UeaBukom.
cucTeMa 125 net oTkpbiTUA 35eKkTpoHa J[>x. ToMCOHOM.
XAMHYCCKHUX Bceepoccuiickuii oTKpHIThIH ypok «OBXK»
snemenros  JI. W ([lenn mosxapHO# OXpaHBbI)
Menneneena.
Ctpoenue aTroma
XuMHUYecKkass CBSI3b. | BKIIaJ OTEUECTBEHHBIX YUCHBIX B Pa3BUTHE 12 gacoB
OKucnuTeNnbHO- XHMHPIIT- .
eHb [ToOepl.
BOCCTAaHOBUTEJILHBIE A 8
JIeHb HKOJIOTUYECKOTO 00pa30BaHusI.
pCaKnnu OO0mepoccuiickuii 1eHb OUOIMOTEK.
OxpaHa OKpy>Karolei cpepl.
JIeHb CITaBSIHCKO# MMCbMEHHOCTH U KYJIBTYPBI.
Hroro 68 yacoB
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XUMMHUA 9 KITACC

Paznen 1 BemecTBo n xumudeckas peakuus (16 yacos)

ITepuonnueckuil 3akoH. Ilepuoguueckas cucremMa XMMHUYECKUX DJIIEMEHTOB
. 1. MenneneeBa. CtpoeHrne aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB
XUMHUYECKHX DJIEMEHTOB TIEPBBIX TPEX TNEPUOAOB, Kaaus, KaJIblUsi MU UX
COCIMHEHUM B COOTBETCTBUU C IIOJIOKEHUEM DJJIEMEHTOB B Illepuoamueckou
CHUCTEME U CTPOCHUEM HX ATOMOB.

Ctpoenue BemiecTBa: BUAbI XUMUYECKOW CBA3U. THUIBI KPUCTAUIMYECKUX
PEILIETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT THIA KPUCTAIIIMUECKON PELIETKU U
BUJIa XUMUYECKOH CBSI3H.

Knaccuduxanus u HOMEHKJIaTypa HEOPraHUYECKUX BEILIECTB
(MexayHapoHas ¥ TpUBUATbHAS ). XUMUYECKHUE CBOMCTBA BEIIECTB, OTHOCSIIUXCS
K pa3IM4HBIM KjlaccaM HEOPraHWYECKUX COCJAMHCHUH, TEeHETUYecKas CBS3b
HEOPraHWYECKUX BEIIECTB.

Knaccudukainuys XuMHUUYECKUX peakIuid 10 pa3IMdHbIM Tpu3HaKaMm (110
YUCITy U COCTaBY YUYacCTBYIOIIUX B PEaKIMU BEIECTB, IO TEIUIOBOMY 3D deKTy, 1o
U3MEHEHHUIO CTETICHEH OKHCICHUS XUMUUYECKUX 3JIEMEHTOB, 10 0OpaTUMOCTH, IO
YYacTHUIO KaTanu3aropa). JK30- U SHAOTEPMUYECKHE PEAKINH, TEPMOXUMUUYECKUE
YpaBHEHHUS.

[lonsiTue o ckopocT XuMuueckod peakuuu. [loHsTHE 00 0OpaTUMBIX U
HEOOpaTUMBIX XUMHUYECKHX peakiusix. [IoHATHEe O TOMOTEeHHBIX M TeTepPOreHHBIX
peakiusax. IloHATHE O XUMHUYECKOM paBHOBeCHMU. PaKTOphI, BIUSIOLIME Ha
CKOPOCTh XUMUYECKOW PEAKIUU U MOJIOKEHHE XUMHYECKOTO PABHOBECHSI.

OKHUCITUTENTPHO-BOCCTAHOBUTEIBHBIE  PEAKIUU, JJIEKTPOHHBIM  OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHOMN peaKLuu. CocraBiienue ypaBHEHUU
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIHUil C  HUCIOJB30BAHUEM  METOAA
AJICKTPOHHOTO OajaHca.

Teopuss  PIAEKTPOJUTHUYECKOM  JTUCCOIMALIMU.  DJICKTPOJMTHI UM HE-
aneKkTpoauTsl. KaTtuonel, aHWOHBL. MeXaHU3M JUCCOLMALMM BEUIECTB C
pa3IMYHBIMU BUAAMU XUMHUYecKol cBsi3u. CreneHp aucconuauuu. CUIbHBIE U
cia0ble AIIEKTPOJIUTHI.

Peaknium wmonHHOrO oOOMEHA. YCIOBHS TPOTCKAHHsI pEaKIuii HOHHOTO
oOMeHa, MOTHBIC U COKpAIIEHHBIC HOHHBIE YpaBHEHUs peakiuii. CBONCTBA KHUCIIOT,
OCHOBaHMH W cCOJied B CBETE€ TMPEJCTABICHUN 00 3IEKTPOIUTUUYECKOM
nucconnanu. KauecTBeHHbIE peakiiui Ha HOHBI. [IoHSITHE O TUAPOIM3E COTEH.

JdemoHcTpanus:

® MOJEIAMU KPUCTAJUIMYECKUX PEIIETOK HEOPTaHUYECKUX BEIIECTB —
METAJUIOB M HeMEeTaIIOB (TpaduTa U anmasa),
® CJIOKHBIX BEUIECTB (XJIOpU/Ia HATPUSA);
JlaGopaTopHbIe ONbITHI:
® NCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTHM XHUMHUUYECKOW PEaKUUU OT
BO3JICUCTBUS pa3IMUHbIX (PaKTOPOB;
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® lCCJIEeIOBAaHUE JJIEKTPONPOBOJHOCTH PACTBOPOB BEIECTB, Mpoliecca
TUCCOIUAIINH KUCIIOT, IIENI0Yel U coliei (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEPUATIOB);

® TPOBEJCHUE OIBITOB, WIIIOCTPUPYIOMUX TIPU3HAKA MPOTCKAHUSI
peakiuii mOHHOTO OoOMeHa (oOpa3oBaHUE OcCajKa, BBIICICHHE rasa,
o0Opa3oBaHuUE BOJIbI);

® OIBITOB, WJLTFOCTPUP YOI X MIPUMEPHI OKHUCJTUTEIBHO-
BOCCTAHOBHUTEIIbHBIX peakiuii (TOpeHHue, peaKluu pas3sIoKEHUs,
COCIMHEHUS );

® pacro3HaBaHHE HEOPraHMYECKUX BEIIECTB C MOMOIIbBIO KAYECTBEHHBIX
peaKiui Ha UOHBI;
IIpakTuyeckue padboThI:
Pemenue »sKcnepuMEHTaJ bHBIX 3a7ad MO TeMe «DJIeKTPOJUTUYeCcKas
JUCCOLIUALIHS.

Pa3nen 2 HemeTamwabl m ux coequHenns (25 yacoB)

OO6mass xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKkTepHbIe CTeneHu OokucieHus. CTpoeHue U (PU3HYECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHMMHYECKHE CBOWCTBA Ha TMpUMeEpe XJopa
(B3aUMOJIEHCTBME C MeTaylaMH, HEeMeTaUlaMy, IIeJIo4aMH). XJIOPOBOJIOPO.
ConstHasi KUCTIOTa, XMMHUYECKHE CBOMCTBA, MOJyuyeHUe, NMpuMeHeHue. JlelicTBue
XJIOpa M XJIOPOBOJOPOJa HAa OpraHU3M ueloBeKa. BakHelmine XJIopuisl U HX
HaX0XJACHUE B IPUPOJIE.

O6mas xapakrepuctuka snemMeHToB VIA-rpymnmbel. OcoOeHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIE CTENICHU OKUCIICHHUS.

Ctpoenne W (u3MUECKHE CBONCTBA MPOCTHIX BEIIECTB — KHUCIOPOJA H
cepbl. AJUTOTPONHBIE MOAU(DUKAIIMK KUCIOPOJa U cephl. XMMHUYECKHE CBOMCTBA
cepbl. CepoBOOPOJ, CTpOCHHE, (PU3NUYECKHE U XUMHUYECKHe cBOWMCTBA. OKCHIBI
Cepbl KakK MPEACTaBUTENN KUCIOTHBIX OKCHAOB. CepHas KHUCIOTa, (GU3UUYECKUE U
XUMHYECKHE CBOWcTBa (OOm[Me Kak TMPEACTaBUTENs Kiacca KHUCJIOT W
cneruuyeckne). XUMUYECKUE PEaKIUU, JIeKallue B OCHOBE MPOMBIIIICHHOTO
crocoba momydeHus cepHoil KUCHOTHL. [Ipumenenue. Conm cepHOMl KHUCIOTHI,
KaueCTBEHHAsl peakius Ha cyibdaT-uoH. HaxoxaeHue cepsl U €€ COCIUHEHUN B
npupojie. XUMHUYECKOE 3arpsi3HEHUE OKPYKaroUIed Cpelbl COEAMHEHUSMHU CEpbI
(KHCTIOTHBIC JIOKJW, 3arpsA3HEHUE BO3JyXa M BOJOEMOB), CIIOCOOBI €Tr0
MPEAOTBPAILICHHUS.

OO6mrast xapaktepucTuka 3J1eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTETIEHU OKUCIICHHUSI.

A30T, pacupocTpaHeHue B Mpupoze, GU3HIecKue U XUMHUYECKUE CBONCTBA.
KpyroBopoTt a3ora B mpupoe. AMMHAK, €ro (GU3NIeCKrue U XUMHUYECKUE CBOMCTBA,
nonyyeHue u npumeHeHue. Conum aMMoHUs, UX (U3UYECKHE U XUMHUYECKHE
CBOWCTBA, NpuUMeHeHHe. KauecTBeHHas peakuuss Ha HWOHbBl aMMOHHUA. A30THas
KHCJIOTa, €€ TMoyiydyeHue, (U3MYecKrue M XUMHUYeCKue CcBoWcTBa (0OIIHMe Kak
MpeACTaBUTENS Kiacca KUCIOT U cnenududeckue). Mcnonp3oBaHUEe HUTPATOB U
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coJieil aMMOHHS B KaUeCTBE MHHEPAJIbHBIX yI00peHni. XMMUYECKOE 3arps3HEHHUE
OKpYXalollel cpelbl COENMHEHUSIMU a30Ta (KUCIOTHBIE 01U, 3arps3HEHHE
BO3/1yXa, MOYBBI U BOJIOEMOB).

®ocdop, amrorponHble Moaudukanuu  docdhopa, PuznUeckue U
xumuueckue cpoiictBa. Oxcun dpocdhopa(V) u pochopHas kucinora, GUnIecKue u
XUMUYECKHEe CBOMCTBa, mnoiydeHue. Mcmnonb3oBanue ¢dochaTtoB B KauecTBe
MUHEpaIbHBIX YI0OpEHUH.

O6mas xapakrepuctuka 3nemMeHToB [VA-rpymnnbel. Oco6eHHOCTH CTpOEHUs
aTOMOB, XapaKTEPHbIE CTENICHU OKUCIICHHUS.

VYrnepon, amioTponHbie MOAUGUKAIMKM, PpacHpoCTpaHEHUE B MPUPOJE,
¢usznueckre MW XuMHUuyeckue cBoicTBa. AncopOuus. Kpyrosopor yriepona B
npupoje. OKcuabl yriaepoaa, ux Guanyeckue U XMMHUYECKUEe CBOWMCTBA, JEHCTBHE
Ha KUBBIE OPraHW3Mbl, MOJIYYECHHUE U MPUMEHEHUE. DKOJIOTUUYECKUE MPOOJIEMBI,
cBs3aHHble Cc okcujpoMm yriepona (IV); rumoresa rino06anbHOrO MOTEIICHUS
KJIMMaTa; MapHUKOBBIN 3 dexT. YronbpHas KUCIOTa U €€ CONU, UX (PU3NYECKUE U
XUMHUYECKHE CBOWCTBA, TMOJIydeHHE W TpUMeHeHHe. KauecTBeHHas peakiius Ha
kapOoHaT-uoHbl.  Vcmonp3oBanwe — kapOoHaTOB B OBITY,  MEIUIMHE,
POMBIIIJIEHHOCTH U CEJIbCKOM XO3SHUCTBE.

[lepBoHauanbHble  MOHATHS OO0  OpPraHMYECKMX  BEIIECTBaX  Kak
O COEJMHEHUSX yriepona (MeTaH, 3TaH, JTWJEH, alleTWJIEH, ATaHOJ, TJIUIEPHH,
yKCcycHas kucioTta). Mx cocraB u xumudeckoe cTpoeHue. I[lonsitue o
OMOJIOTUYECKH Ba)KHBIX BEHIECTBAX: JKUpax, Oelkax, yriaeBojax — U UX POJU B
KU3HUA 4YelloBeKa. MaTepualbHOE €IMHCTBO OpPraHMYEeCKUX W HEOPraHUYEeCKUX
COEeIMHEHUH.

KpemHunii, ero @usnueckue M XUMHYECKHE CBOWMCTBA, IMOJYYCHHE U
npuMmeHeHne. CoenuHeHHUs KpeMmHHs B mpupone. OOmme mnpeacTaBieHus 00
okcuae kpeMHusA(IV) u kpemHueBoit kuciore. CWIMKaThl, UX HCHOJIb30BAaHUE B
OBITYy, MEIUIIMHE, MPOMBIIUICEHHOCTH. BakHeillne cTpouTenbHble MaTepualbl:
KepaMHKa, CTEKJIO0, IIEeMEHT, OeToH, ene300eToH. IIpoGrembr Oe3omacHOTO
MCIIOJIb30BAaHUS CTPOUTENIBHBIX MAaTEPUATIOB B TOBCEHEBHOM JKU3HMU.

JdemoHcTpanus:

® M3y4yeHHE 00pa3lloB HEOPTAaHUYECKUX BEILECTB;

® O03HAKOMJICHHE C 00pa3IaMu XJIOpUI0B (TaJIOTEHUIOB);

® O3HaKOMJICHHE C oOpa3lamMu cepbl U €€ COCAMHEHUSMHU (BO3MOXKHO
UCIIOJIb30BAHUE BUIEOMATEPUAIIOB);

® O3HAKOMJICHHE C (PU3MYECKHMMH CBOWCTBaMHU a30Ta, gocdopa U uX
coeIMHEHU (BO3MOXKHO UCMOIb30BAHUE BUAECOMATEPHATIOB),

e 00pa31oB a30THBIX U (HOCHOPHBIX YAOOPEHUH;

® B3aMMOJICHMCTBUE KOHIIEHTPUPOBAHHOW a30THOM KHCIOTBHI C MEIbIO
(BO3MOXHO MCIOJIb30BAHUE BUIEOMATEPUAIIOB);

e MOJENe KpUCTAUIMUECKUX PEIIETOK anmasa, rpadura, Qysiepena;

® O03HAaKOMJICHHE C MPOIECCOM aJCOpPOLMU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIJIEM U YCTPONUCTBOM MPOTUBOTa3a;

16



® O3HAKOMJIIEHHE C TPOAYKIMEH CUIMKATHOW IPOMBILLUIEHHOCTH;
pEILICHUE OBKCIEPUMEHTAIBHBIX 3aJad 1o Teme «Baxkueimue
HEMETAJUIbl U UX COCTUHEHUS»
JlabopaTopHbIe ONBITHI
® CBOICTBA COJITHOM KHMCJIOTHI,
® TIPOBEJCHUE KAYECTBEHHBIX PEAKIMi Ha XJIOPU/-UOHBI U HAOJIIOCHUE
MPU3HAKOB X MPOTEKAHUS;
® OMBITHI, OTpaxaromue (QU3MYeCKue ¢u XUMHUYECKHE CBONCTBA
rajjoreHoB M WX COEAUWHEHUM (BO3MOXKHO  HCIOJIb30BAHUE
BUJIEOMATEPUATIOB);
e HaOmoJeHUe Tporiecca OOYIJIMBaHMS caxapa IO JIEUCTBUEM
KOHIIEHTPUPOBAHHON CEPHOU KUCIIOTHI;
® U3y4YeHHE XMMHUUYECKUX CBOMCTB pa30aBICHHON CEPHOU KUCIIOTHI,
® TIPOBEJCHUE KAYECTBEHHOW peaKIMu Ha CyJb(aT-uoOH U HAOIIOICHUE
Npu3HaKa e€ NpOTEeKaHUs;
e TIOJIydeHHE, coOupaHue, pacro3HaBaHUE U HW3YYEHHE CBOWCTB
aMMUaKa;
® TIPOBEJICHUE KaueCTBEHHBIX PEaKIMil Ha MOH aMMOHHMS U pocdaT-nuoH
Y M3y4YE€HUE NMPU3HAKOB UX MPOTEKAHMUS,
® T[IOJyYyeHUE, COOMpaHHWe, paclO3HABAHHE W U3YYEHUE CBOMCTB
YIJIIEKUCIIOTO Ta3a; MPOBEJACHUE KaueCTBEHHBIX Peakiuii Ha KapOoHaT-
Y CUJIMKAT-HOHBI U U3yYEHHE PU3HAKOB UX IPOTEKAHNUS;
IpakTnyeckue padoThbI:
N3yueHune CBOMCTB COJITHOM KHUCIOTHI
N3yueHue CBOMCTB CEPHOM KHUCIOTHI
[Tomydyenne aMMuaka U U3y4eHHUE Er0 CBOMCTB
[Tonyyenue yriexkucioro rasa. KauectBeHHas peakiusi Ha KapOOHAT-
VOHBI

Pa3nen 3. MeTtajuibl u ux coeguHenus ( 17 yacon)

OOmrast XapakTepucTUKa XUMHUYECKHX DJIEMEHTOB — METalIOB Ha
OCHOBAaHMM HX NOJIOKEHUA B llepmoanueckol CUCTEME XMMHYECKUX 3JIEMEHTOB
. 1. MenneneeBa u ctpoeHus atomoB. CTpoeHHe MeTaioB. Mertamnnueckas
CBA3b M METAJUIMYECKAs] KPHUCTALIMYECKas PEIIETKa. DJIEKTPOXUMHYECKUU Psia
HaMpsHKeHU MeTamioB. dusndeckne U XMMUYECKUe CBOMCTBA MeTauioB. OO0rme
crnocoObl ToyyeHuss MeTaioB. [loHsiTHE O KOppO3MHM METANJIOB, OCHOBHBIE
crocoObl 3alUThl UX OT Koppo3uu. CrnnaBbl (CTajdb, YYryH, AIOpPATIOMUHUM,
OpoH32a) ¥ X MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[I{esouHbIe MeTasUIbL: TTONOKEHNE B [leprnoandeckoil cucTeMe XMMHYECKUX
anemeHToB J[. WI. MenneneeBa; CTpoeHHE MX aTOMOB; HAXOXICHHUE B MPUPOJIE.
dusnyuecKkue U XMMUYECKUE CBOWMCTBA (Ha mpumepe Hatpus U Kamusi). OKCUIbI U
TUAPOKCUABI HAaTpusi M Kanud. [IpuMeHeHue MIeNOYHBIX METAUIOB W HUX
COCIMHEHN.
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IllenoyHO3EMENBHBIE  METAJUIBI MAarHud W KaJblMH:  IMOJOXKCHHUE
B [Iepuognyeckont cucteMe xuMmudeckux sneMeHToB . M. Menneneesa; ctpoenue
MX aTOMOB; HaX0KJI€HHUE B Ipupoe. PU3nyecKkue 1 XMMAYECKUE CBOWCTBA MarHus
U Kanpuusa. BakHelnue coenMHEHMs KaiblUsl (OKCHA, TUAPOKCHI, COJIN).
XKéctkocTh BOABI U CIIOCOOBI €€ YCTpaHEHHUSI.

AnroMuHui: mnonoxkeHue B Ilepmoandeckod  CUCTEME  XMMHMYECKHX
aneMmeHToB [[. 1. MeHneneeBa; CTpoeHHE aToMa; HAXOXKIACHUE B IPUPOJE.
dusnyeckrne U XMMUUECKHUE CBOMCTBA alltfOMUHUS. AM(OTEpHBIE CBOMCTBA OKCHIA
Y TUAPOKCHUA ATFOMUHMS.

Keneso: nonoxenne B lleproanueckoil cucreMe XMMUYECKHX DJIEMEHTOB
JI. 1. MenneneeBa; CTpoeHME aToMa; HaxokAcHuUe B npupone. dusnueckue u
XUMHYECKUE cBoMcTBa xeneza. Okcuabl, Tujapokcuasl u conu sxenesza(ll) u
xene3a(Ill), ux cocras, cBOWCTBA U MOJTyYEHHUE.

JdemMoHcTpanus:
® 03HAKOMJICHHE ¢ 00pa3laMu METaUIOB U CIUIABOB, UX (PU3HMUYECCKUMHU
CBOMCTBAaMH;
® pE3yJIbTATOB KOPPO3WHM METALIOB  (BO3MOXXHO  HCIIOJIb30BAaHUE
BUJIEOMATEPUAJIOB).

JlaGopaTopHbIe ONBITHI:

e 0coOeHHOCTEH B3aMMOJCHCTBUSI OKCHJIa KaJlbIMsl U HATPHUS C BOJOM
(BO3MO’KHO MCIIOJIb30BaHUE BUACOMATEPUATIOB);

® JCCIIeJOBAaHUE CBOMCTB KECTKOM BOJIBI;

® Mpolecca rOpeHHsl Keie3a B KUCIopoje (BO3ZMOMXKHO HCIOIb30BaHUE
BUJIEOMATEPUATIOB);

® TMPU3HAKOB MPOTEKAHUS KAaYECTBEHHBIX PEAKIMA HAa HMOHBI (MarHws,
KaJIbIIMs, aJlOMUHUs, uHKa, xkene3a (1) u sxenesa (11I), mequ (11));

e HaOIO/IEHNE U OMMCAaHUE MPOIIECCOB OKPAIIUBAHUS MJIAMEHU HOHAMU
HaTpus, Kamus M Kajublus  (BO3MOXKHO  HCIIOJIb30BAaHUE
BUJICOMATEPUAJIOB);

e ucciieloBaHuE aM(pOTEPHBIX CBOWCTB THUIPOKCHAA aTIOMUHUA U
THUAPOKCUA ITUHKA;

IIpakTuueckue padoThI:
e JKecTkocTh BO/IBI U CIIOCOOBI €€ YCTPAHEHHS.
® pelieHue IKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMe «MeTaby.

Pa3nen 4 Xumus u oxkpy:kawiasi cpeaa (2 gaca)

HoBsie Marepuansl 1 TexHONOTMU. BemecTsa u Mmatepruaiisl B IOBCEIHEBHOM
KU3HU 4YeNOBeKa. XHMHS U 3JI0pOBbe. be3zonmacHoe HCIoiIb30BaHUE BEIIECTB U
XUMUYECKUX peakuuii B ObiTy. IlepBas mnomoinb NpU XUMHUYECKHUX O0XKOrax
1 oTpaBiieHUsIX. OCHOBBI IKOJIOTUUYECKON IrPaMOTHOCTH. XUMHUYECKOE 3arpsi3HEHUE
OKpY’Karolen cpenbl (mpeaenbHas 10mycTuMasi KonieHnTpanus Bemects — [1JIK).
Ponp xumMuu B pelieHuH 3K0JIOTMYECKUX MPOOIeM.

[IpuponHble UCTOUYHUKU YTJIEBOAOPOAOB (yroib, MPUPOAHBIA Ta3, HEPTH),
MPOAYKTBI UX NEPEPaOOTKHU, UX POJIb B OBITY U MPOMBIIICHHOCTH.
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JdemoHcTpanus:

U3y4eHHe 00pa3loB MaTepHaIOB (CTEKJIO, CIJIABbl METAJUIOB, OJUMEPHBIE
MaTepHabl).

Paznen 5 O6o6menne 3HaHUIT M0 XHMHUH 32 KYPpC OCHOBHOWH mMIKOJbI (8
4acoB)

BemecrBa. Ilepuonnueckass cucremMa XMMHUYECKUX JJIEMEHTOB, CTPOCHHUE
atom. CTpoeHue BelecTBa. XUMHUYECKast CBsI3b. I3MEHEHNE CBOMCTB 3JIEMEHTOB U
o0Opa30BaHHbIX HMMH BELIECTB B INpeaeiNax OJHOr0 TNepuoja U TPYIIIHL.
Onpenenenue BHIAa XUMHUYECKOW CBSI3M. OCHOBHBIE KIIACChl HEOPraHMYECKUX
BEILECTB.

XUMHUYECKHE peakluu U HUX Ki1accupukauus. DIEKTPOJUTHI U
HEAIEKTPOJIUTHI. DNEeKTpOoaUuTHYECKAs JTUCCOLIAALINH. OxkucnuTenbHo-
BOCCTAHOBUTEJIbHBIE PEAKIUU.

XMMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB. XUMUYECKHUE CBOMCTBA CIOKHBIX
BelecTB. KauecTBeHHbIE peakuun

TEMATHYECKOE INIAHUPOBAHUE C YYETOM PABOYEN
INPOI'PAMMBI BOCIIUTAHUSA XUMMUSL. 9 KITACC (68 HACOB)

Ne | Ha3zBanmue pasngena Moayib BocnuTaTe IbHOM S o m
o = =

nporpammsl «llIkoabHBINA YPOK» 5 é S
= @ F

1 |Paspen 1 BemecrtBo | MexayHapoaHblii IeHb pacpOCTPaHEHHs 16 gacos
" XUMH4eckas | TPaMOTHOCTH.
peaxis BcemupHsblii 1eHb cepara.

230 net co ausa poxaeHus M. @apanes
MexayHapoHbIi JeHb Bpaya.
Bceepoccutickuii ypok «OBXK»
MexyHapoHbIH JIeHb 0e3 Oymaru.
Henb UnTepuera B Poccun.
Bcepoccuiickuit 1eHb YTCHUS: HHTEPECHO O
XHUMHUH.
BcemupHsblii 1eHb 10OPOTHI.
OxpaHa OKpy>Karoliei cpepl.
Bxuiag oTeyecTBEHHBIX YUEHBIX a pa3BUTHE
XHUMHUH.

2 | Pasnen 2 | BcemupHhblii 1eHs peGeHKa. 25 yacos
Hemeramiel u ux | BCeMUpHbIA neHb 60ps0b1 co CITH om.

75 net co pus yupexnaenus FOHECKO.

310 net co gus poxxaenus M.B.JlomoHoCcOBa.
JleHb 1eTCKuX n300peTeHn .

OxpaHa okpy»Katolen cpeapl: TpoOIeMbl
aTMocQepsl

JleHb sHEprocOepexeHusl.

MexayHapoaHbIi I€Hb Yasi: 4ai=pacTBOP.
Bxnag oTeuecTBEHHBIX YUEHBIX B pa3BUTHE
XMMMH.

COCIHMHCHUA
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3 | Pazgen 3. Mertayisl | [leHb pOCCHICKON HAyKH. 17 yacoB
U MX COEIUHEHMS Bceepoccuiickuii ypok «OBX».
Henenst maTemaTuku: Xumusi +MaTeMaruka.
BcemupHslii 1eHb 36MIIH.
BceMupHblii 1eHb BOJHBIX PECYPCOB.
Bxiag oTeuecTBEHHBIX YUCHBIX B Pa3BUTHE
XAMHH.
OxpaHa OKpyKaroIiei cpesl: mpobdiaema
KUCJIOTHBIX JIOKJICH.
4 | Paspnen 4 Xumus u | eHb 3amurer semim. 2 yaca
OKpYIKaIoIas cpeja Bxiag oTeuecTBEHHBIX YUCHBIX B Pa3BUTHE
XUMWH.
70 net otkpbITUs HeUTpoHA [[x.UeaBukoMm.
OtkpsiTus snexkrpona /x. TomcoHoMm.
Bcepoccuiickuii oTKpbIThIH ypok «OBXK»
([leHpb moxapHO OXpaHBbI)
5 Paznen 5 | OtkpbiTus snekrpona k. ToMcoHOM. 8 yacos
O0600IeHre 3HaHni BCGpOCCHﬁCKHﬁUOTKpBITBIP’I ypok «OBX»
MO XUMHH 32 Kype (Mlenn mosxapHO# oxpanbl)Bximan
N OTEYECTBEHHBIX YUEHBIX B Pa3BUTHE XUMUMU.
OCHOBHOM IITKOJIBI ) Ters ToGe L.
JleHb 3KOJIOTH4YeCcKOro 00pa3oBaHuUs.
OO6mepoccuiickuii 1eHh ONOTHOTEK.
OxpaHa OKpYXKalolleil cpepbl.
JleHb CIaBIHCKOM MUCHbMEHHOCTH U KYJIbTYPHI.
Uroro 68 yacoB
Paccmotpena CornacoBana
Ha 3acemanuu [1IMO 3aM. gupekropa no YBP
Y4YHUTEJIEH €CTECTBEHHO-MAaTEMATHYECKOTO IIUKJIa Cyxopyxkosa E.C.
[TpoTokos Ne 1 «27» aBrycra 2024 r
Ot «27» aBrycta 2024 r
PykoBoaurens MO
/Jlonckas 1.B.

20




21



	Демонстрации
	Лабораторные опыты
	Демонстрации (1)
	Лабораторные опыты (1)
	Практические работы

		2024-10-14T12:24:51+0300
	МУНИЦИПАЛЬНОЕ КАЗЕННОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ "АНАХИНСКАЯ ОСНОВНАЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА" ОКТЯБРЬСКОГО РАЙОНА КУРСКОЙ ОБЛАСТИ




