IHosicHuTEIbHAA 3alIHCKA
PaGouas mporpamma yueOHOTO TipeameTa « XUMUs» Ha YPOBHE OCHOBHOTO OOIIETO

O6p2130BaHI/I$I COoCTaBJICHA HA OCHOBC:

1. ®deepallbHOTO  TOCYJAPCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa OCHOBHOTO OOIIETro
obpasoBanus, ytBepxkaeHHoro IIpukazom MuHucTtepcTBa 00pa3oBaHuss W Hayku Poccuiickoi
Oeneparun oT 17.05.2012 1. Ne 413 (¢ u3MeHEHUsIMU U TOTIOTHEHHUsIME OT 29 nexadps 2014 r., 31
nexadbps 2015 r., 29 utons 2017 r., 24 cenrts0ps, 11 nexadps 2020 r.);

2. OcHoBHOM  00pa3zoBaTeNbHON  MPOrpaMMbl  OCHOBHOTO  oO0miero  oOpa3oBaHUA
MYHUITUTIATEHOTO OI0I)KETHOTO 0011e00pa3oBaTeIbLHOTO yUpexKICHUs «Cpenuss
obmreoOpazoBarenpHas 1mKojga No 7 ¢ yriyOJIeHHBIM M3YYEHHEM OTAENbHBIX MPEeAMETOB T. J[yOHBI
MoCKOBCKO# 001acTh ;

3. CaHUTapHO-IHIEMUOIOTUYECKUX TPEOOBAHUN K OpPraHM3AIMsIM BOCIHTAHUS U OOy4YECHHUS,
OT/IbIXa W O3JIOPOBJICHUS JETeH W MOJOJAekKHU (YyTBEPKICHHBIX TIOCTAaHOBIEHHWEM [ JTaBHOTO
roCyapCcTBEHHOro caHuTapHoro Bpada P® ot 28.09.2020 N 28 «O6 yrtBepxkaenun CanlluH»

2.4.3648-20);

4, VYuebnoro mrana MBOY COIII No 7;

5. ['ogoBoro yue6HOTO KajmeHAapHOTO rpaduka Ha TeKyIUi yaeOHbIH TO/I;

6. Pabouelt mporpaMMbl BOCIIMTaHHUS, YTBEPXKICHHOM mpukazoMm aupekropa MBOY COILI Ne7
Nel10a ot 10.08.2021 .

7. ABTOpCKOH nmporpammbl «Xumus. 8-9 kiaaccebl», cOOpHUK «Xumus 8-11. Meroauueckue

pexkoMeHaanuu U padouyas nporpamma k Junun YMK B. B. Epemuna, A. A. /Ipo3nosa, B. B.
Jlynuna u ap», at. B.B. Epemun u np., uznarensctso Hpoda, 2017;

Ha u3yuenue kypca «Xumuu » B 8 — 9 kjmaccax Ha yriIryOJICHHOM YPOBHE OTBOJUTCS 1O 3 yaca B
Heneno B 8 kiacce, 1 yac B Henento B 9 kiacce (102 gaca 3a nBa roja).

Peanuzanus paboueil mporpaMmbl OCYLIECTBIISIETCS C UCIIOIb30BAaHUEM Y4€OHO-METOINYECKOTO
KOMIUIEKTA:

- yueOHuK «Xumus. 8 kiaacc», aBtopsl B.B.Epemun, H.E.Ky3smenko, B.M.Tepenun, A.A./[po3nos,
B.B.JIynun, uznarensctBo [poda, 2018.

- yueOHuk «Xumus. 9 kiacc», aBtopsl B.B.Epemun, H.E.Ky3smenko, B.M.Tepenun, A.A./[po3nos,
B.B.JIynun, uzgarensctBoBo poda, 2018.

- «Coopuuk 3aga4 o xumun», N.I'.Xomuenko, «Hoas BomHa», 2015r.

VkazaHHble yueOHUKHM BKIOYeHbI B DenepalbHbIi NEpeyeHb Y4YEOHMKOB, JOMYLIEHHBIX K
HCIIOJIb30BAaHUIO MPU peAIN3allii UMEIOINX TOCYIapCTBEHHYIO aKKPEAUTALIMIO IPOTPaMM CPEIHETO
obmiero 00pa3oBaHUs OpraHU3alMAMHU, OCYIIECTBISIONIMMU O0pa30BaTENbHYIO JESTEIHHOCTD,
yTBEPKIACHHbIN MpukazoM Munnpocsenienus Poccun ot 20 mas 2020 Ne 254, ¢ u3smMeHeHUsIMH,
BHECEHHBIMHU MprKa3zoM Ne 766 ot 23 aexadbpst 2020 rona.



IInanupyemble pe3yJbTaTbl 0OCBOCHHS Y4eOHOro nmpeamMera « XMMHSD).
B pe3yabrate n3ydyeHusi Kypca XUMHH BbIITYCKHMK HAYyYHMTCH:

XapaKTepu30BaTh OCHOBHBIC METO/IbI TO3HAHUS: HAOIIOIEHUE, U3MEPEHHUE, SKCIICPUMEHT;
OIUCBIBATh CBOMCTBA TBEPJIBIX, XKUIKHX, Fa3000pa3HbIX BELIECTB, BBIJEIAA UX
CYILLECTBEHHbIE IIPU3HAKY;

PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX MOHATHH «aTOM», «MOJIEKYIa», «XUMUYECKUH
JJIEMEHT», IIPOCTOE BEIIECTBO», «CII0KHOE BEIIECTBOY, «BAIEGHTHOCTHY, «XUMHUUYECKAs
peaKiys», UCHOJb3Ysl 3HAKOBYIO CUCTEMY XUMUH;

pacKpbIBaTh CMBICII 32aKOHOB COXPAHEHMS MAacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOU TEOPHU;

pa3nuyaTh XMMUYECKHUe U pU3nuecKue

SIBJICHHS; HAa3bIBaTh XMMUYECKHUE HJIEMEHTHI,

OIIPEIENIATh COCTAB BELIECTB MO UX (opMyam;

OIIpEIeNIATh BAJICHTHOCTh aTOMA 3JIEMEHTA B COEIMHEHUSX;

OIIPEAEIATh TUIl XUMHUYECKHUX PEAKIIM;

Ha3bIBATh IPU3HAKU U YCIIOBHSI IPOTEKAHU XUMUYECKUX PeaKIHii;

BBISIBJISTH IPU3HAKH, CBUJETEIBCTBYIOIINE O MPOTEKAaHUM XUMUYECKON PEAKIUH NTPU
BBIINOJIHEHUH XUMHUYECKOI'O OIIBITA;

COCTaBIIATh (HOPMyYJIBI OMHAPHBIX COCIUHEHHIA;

COCTaBJIATh YPABHCHUSA XUMUUYCCKUX pCaKHHﬁ;

co0mro1aTh IpaBuiIa 6e30macHoil paboTHI IPHU MPOBEAECHUHU OIBITOB;

MOJIK30BAThLCS J1a00PATOPHBIM 00OPYAOBAHUEM U TTOCYI0MH;

BBIUUCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB;

BBIUUCIIATH MACCOBYIO JOJI0O XUMUYECKOTO 3JIEMEHTA 10 (JOPMYJIe COCIMHEHUS;

BBIUUCIIATh KOJMUYECTBO, 00bEM HIIM MACCY BELIECTBA 110 KOJUYECTBY, 00beMY, Macce
peareHToB WU MPOIYKTOB PEAKIIUH; 3TOTO dJIEMEHTa 1O (hOopMyJie COSTUHEHUS;
XapaKTepu30BaTh (HU3NYECKUE U XUMHUECKUE CBOICTBA BOJIBI;

PacKpbIBaTh CMBICI IIOHATUS «PACTBOPY;

BBIUUCIIATH MACCOBYIO JIOJIIO PACTBOPEHHOI'O BEIIECTBA B PACTBOPE;

IIPUTOTOBJIATH PACTBOPHI C ONPEACIICHHON MAacCOBOM J0JIEH PACTBOPEHHOI'O BEILIECTBA;
Ha3bIBATh COEAMHEHUS U3YUEHHBIX KJIACCOB HEOPTaHMUECKUX BELIECTB;

XapaKkTepu30BaTh (PU3NYECKHE U XUMHUUECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKHX
BEIIECTB: OKCUJOB, KUCJIOT, OCHOBAHUH, COJIEH;

OmnpeaAcIATbL NPUHAAJIC)KHOCTH BCIICCTB K OIIPEACITICHHOMY KJIaCCy COCHHHCHHﬁ;

COCTaBIATH (YOPMyYJIIBI HEOPraHUIECKUX COSTMHEHNI N3YYEeHHBIX KIIACCOB;

IIPOBOJIUTH OMBITHI, TOATBEPKAAIONINE XUMUUECKHE CBOMCTBA N3yUEHHBIX KJIaCCOB
HEOpPraHUYECKUX BEILECTB;

pacro3HaBaTh ONBITHBIM ITyTEM PACTBOPBI KUCIIOT U ILeI0Yel 0 U3MEHEHUIO OKPACKU
MHAMKATOPA;

XapaKTepU30BaTh B3aUMOCBS3b MEXAY KJIacCaMM HEOPTaHMUECKUX COCTUHEHUH;
packpsiBaTh cMbici [lepronnueckoro 3akona J[.M. Menzaeneesa;

OOBSICHATh (PU3NUECKUI CMBICI aTOMHOTO (ITOPSAAKOBOT0) HOMEpa XMMUYECKOT 0 3JIEMEHTa,
HOMEPOB I'PYIIIBI U IEpHoJa B nepuoanueckon cucreMe [[.1. Menneneesa;

OOBACHSITH 3aKOHOMCPHOCTHU UBMCHCHHA CTPOCHUA aTOMOB, CBOMCTB

OJICMCHTOB B IIpCACIaxX MaJIbIX IICPUOJ0B U I'NTABHBIX IMOATPYIIIL;

XapaKTepu30BaTh XMMUYECKHE AJIEMEHTHI (0T BOJIOPOJA 10 KaJbIMs) HA OCHOBE UX
II0JIO’KEHUS B epuoanueckoi cucreme /.M. MenneneeBa 1 0cOOEHHOCTEN CTPOEHUS UX
aTOMOB;«3JIEKTPOOTPULIATEILHOCThY;

XapaKTepU30BaTh 3aBUCUMOCTh (PH3MUECKUX CBOMCTB BEIIECTB OT THUIA KPUCTAJUIMIECKOM
peLIeTKH;

OTIpEEIATh BUJ XUMUYECKON CBSA3H B HEOPTaHUYECKUX COCTUHEHUSIX;



n300pakaTh CXEMbI CTPOEHHSI MOJIEKYJI BEIIECTB, 0OPa30BaHHBIX pa3HBIMU BUIAMHU
XUMHYECKHUX CBSI3CH;

PacKpbIBATh CMBICI IIOHATUN «HOH», «KaTHOH», KAHUOHY, «JIEKTPOIUTHI,
«HEDJIEKTPOJIUTBL», «IIEKTPOIUTUYECKAS TUCCOLUALIUI», OKUCIIUTEIbY, «CTEIIEHb
OKHCIICHU» «BOCCTAHOBUTEIND), KOKACICHHUE)», KBOCCTAHOBIICHHUE);

OIIpEeeNATh CTENIEHb OKUCIICHUS aTOMa HJIEMEHTA B COSTUHEHUH;

PacCKpbIBaATb CMBICIT TCOPUHN 3J'IGKTpOJ'IPITPI‘I€CKOﬁ Jucconuanuu,

COCTABJIATh YPABHEHMSI DJIEKTPOJIMTUYECKON TUCCOLUALUN KUCIIOT, IIEJI0YEH, COJICH;
OOBSICHATH CYIIHOCTb IPOIEcca IEKTPOJUTHUECKON AUCCOLUAIMM U PEaKIUil HOHHOTO
oOMeHa;

COCTaABJIATDH MMOJHBIC U COKPAIICHHBIC NOHHBIC YPABHCHUA PCaAKIITNU O6M€Ha;

OIIPEJEIIATh BO3MOKHOCTh IPOTEKAHUsl PeaKLiuii HOHHOTO 0OMeHa;

IIPOBOJIUTH PEAKIIMH, ITOATBEPKAAIOIINE KAYECTBEHHBIM COCTAB Pa3JINYHbIX BEILECTB;
OIIPEAEIATh OKUCIUTEND U BOCCTAHOBUTEIID; COCTABIIATH YPABHEHUS OKUCIIATEIBHO-
BOCCTaHOBUTEJIbHBIX PEAKIIUN;

Ha3bIBaTh (PAKTOPBHI, BIAMUSIOLINE HA CKOPOCTh XMMUYECKOM peakLuy;

KJIaccU(UIMPOBAaTh XUMHUECKUE PEAKLIUH IO Pa3INYHBIM IIPU3HAKAM;

BbINyCKHUK MOJYYHUT BO3MOKHOCTH HAYYUThCSH:

BBIJIBUTaTh ¥ IIPOBEPATH SKCIEPUMEHTAIBHO TMIIOTE3bI O XMMUYECKUX CBOMCTBAaX BEILECTB HA
OCHOBE UX COCTaBa M CTPOEHUs, X CIIOCOOHOCTH BCTYIaTh B XUMUYECKHE PEAKIIUH, O
XapakTepe U MPOAYKTAX Pa3IUYHBIX XUMUYECKUX PEaKIIUil;

XapaKTepU30BaTh BEIECTBA 10 COCTABY, CTPOCHUIO U CBOMCTBAM, YCTaHABJIMBATh IPUYUHHO-
CJIEICTBEHHBIE CBSI3W MEKy TaHHBIMHU XapaKTEPUCTHUKAMU BEILIECTBA;

COCTaBJIAITh MOJIEKYJIIPHBIE U TIOJHBIE HOHHBIE YPABHEHHUS 110 COKPAIICHHBIM HOHHBIM
YPaBHEHUSIM;

IIPOTHO3UPOBATH CIOCOOHOCTh BEILIECTBA MPOSBIIATH OKHCIUTEIbHbIE UIH
BOCCTAHOBUTEJIBHBIE CBOMCTBA C YYETOM CTEIIEHEN OKUCIICHMSI JIEMEHTOB, BXOJSIINX B €r0
COCTaB;

COCTABJISITh YPABHEHHMSI PEAKI[UH, COOTBETCTBYIOIIMX TOCIIEI0OBATEIbHOCTH MPEBPAILICHUI
HEOPraHUYECKUX BEILECTB PA3IMUHBIX KIACCOB;

BBIJIBUTaTh U IIPOBEPSATH SIKCIEPUMEHTAIIBHO THIIOTE3BI O PE3YyJIbTaTaX BO3AEHCTBUSA
pa3nuYHbIX (PAaKTOPOB HA U3MEHEHUE CKOPOCTH XMMUYECKOH peakIuu;

HCIOJIb30BaTh NPUOOPETEHHBIE 3HAHUS JJI HKOJIOTHYECKH TPAMOTHOT'O COCTaBISTh CXEMBI
CTPOEHMSI ATOMOB IIOBEJICHUSI B OKPYIKAIOLIEHN Cpeae;

HCIOJIb30BaTh NPUOOPETEHHBIE KIIOYEBbIE KOMIIETEHIIMH TP BBIIIOJIHEHUU IIPOEKTOB U
yueOHO-UCCIIEI0BATENIbCKUX 3a/1a4 [0 U3YUYEHHUIO CBOMCTB, CIOCOOOB MOJTyUeHHS U
pacro3HaBaHMs BELIECTB;

O00BEKTUBHO OLIEHUBATh MH(DOPMAIMIO O BEIECTBAX M XUMHUYECKHX Ipolieccax;

KPUTHYECKH OTHOCHTHCS K TICEBJIOHAYYHON MHPOPMALINH, HETOOPOCOBECTHOM pEKIIaMe B
CpeAcTBax MaccoBOi MH(pOpMaIHH;

OCO3HaBaTh 3HAYEHHUE TEOPETHUUECKUX 3HAHUM IO XUMHHU JUIsl IPAKTUYECKOMN IESATEIbHOCTH
YeJI0BEKA;

CO3/1aBaTh MOJIETIU U CXEMBI IS PEelIeHUs] yUeOHbIX U TO3HABATENbHbIX 33/1a4;

MOHUMAaTh HEOOXOAUMOCTh COOJIIOICHUS MTPENUCAHUM, TPeIaraéMbIX B MHCTPYKIHSIX IO

WCIOJIb30BAaHUIO JIEKAPCTB, CPEJICTB OBITOBOW XUMHHU U AP.

JInyHOCTHBIE pe3yJbTaThl 00yYeHHs :
OpI/IeHTaHI/IH 06yanOHII/IXC$I Ha JOCTUIKCHUEC JIMIHOT'O CUACThA, pCaIn3allui0 ITIO3UTHBHBIX
’KU3HEHHBIX MEPCIICKTUB, HHUIIMATUBHOCTh, KPEATHBHOCTh, TOTOBHOCTb M CIIOCOOHOCTD K
JMYHOCTHOMY CaMOOIIPE/IEIICHUI0, CIOCOOHOCTD CTABUTh LIEIIH U CTPOUTH KM3HEHHbIC IUIaHbI;
T'omogrnocms u cnocobHocms 00yUaAOWUXCA K OMCMAUBAHUIO TUYHO20 OOCTMOUHCMEA,

cobcmeenno2o MHEHUA, 2OMOBHOCMb U cnocobHocmos eblpa6amb16amb CO6CWZ6€HHyIO



NO3UYUI0 NO OMHOWEHUIO K O00WeCcmBeHHO-NOIUMUYEeCKUM COObIMUAM HPOWLO20 U
HACMosie20 Ha OCHO8e OCO3HAHUS U OCMbICIeHUS UCMOpuUU, OYXOBHLIX YeHHOCcmell U
00CMUMCeHULl Hauleli CMpPaHbl,

Veaoicenue k ceoemy Hapody, uyecmeo omeemcmeenHocmu neped Poounotl, copoocmu 3a
ceolti kpatl, ceoto Poouny, npoutnoe u Hacmosuee MHO20HAYUOHATbHO20 Hapoda Poccuu,
yeadiceHue K 20Cy0apCmeeHHbIM CUMBONAM,

Chopmuposannocmes MUpo8033peHUs, COOMBENCmMaEyue20 CO8PEMEHHOMY YPOBHIO
passumus HayKu u ooujecmeeHHol NPAKmuKy, OCHO8AHHO20 HA OUaio2e KyJIbmyp, a maKice
PA3TUYHBIX YOPM 00UeCMBEHHO20 CO3HANUSL, OCOZHAHUE C80e20 MeCma 8 NOIUKYIbIYPHOM
mupe;

dopMupoBaHUE BHIPAXKEHHOU B MOBEICHIUH HPABCTBEHHOW MO3UIUH, B TOM YHCIIE
CIIOCOOHOCTH K CO3HATEJILHOMY BBIOOpPY J00pa, HPAaBCTBEHHOTO CO3HAHUS U MTOBEJCHUS Ha
OCHOBE YCBOEHHsI 00IIeUeIOBEUECKUX IEHHOCTEH U HPAaBCTBEHHBIX YyBCTB (UECTH, JA0JITa,
CIPaBEIMBOCTH, MIJIOCEPIUS U IPYKeT0o0us);

dopMHUpOBaHUE TOJIEPAHTHOTO CO3HAHUS U MOBEICHUS B MOJUKYIHTYPHOM MHUPE, TOTOBHOCTHU
U CIOCOOHOCTH BECTH IHAJIOr C JPYTHMMH JIFOJBMH, JIOCTUTaTh B HEM B3aWMOIIOHHMAaHWUSI,
HAXOJUTh OOIIME IIeNIU U COTPYAHHYATH JJISl UX JOCTUIKCHHUS,

®opMupoBaHNE HABBIKOB COTPYAHUYECTBA CO CBEPCTHUKAMU, IETHMH MIIAJIIIETO BO3PACTa,
B3POCJIBIMHU B 00pa30BaTeIbHON, OOIIIECTBEHHO MOJIE3HOM, yueOHO-UCCIIeI0BATEILCKOM,
MIPOEKTHOM ¥ IPYTHX BUIAX JACSATCIHLHOCTH.

MertanpeaMeTHbie pe3yJabTaThl 00y4eHus
YMeHne caMOoCTOSTENTHHO ONPEIENIATh eI 00y4YeHUs], CTaBUTh U (POPMYITHMPOBATH HOBBIC
3aJjauu B yueOe U 03HABATEIbHOM JesTeIbHOCTH, Pa3BUBATh MOTUBBI M MHTEPECHI CBOCH
[IO3HABATEJIBHOMN NEATEIbHOCTH.
YMeHne caMoCTOATEIbHO IUIAHUPOBATh IyTH JOCTHKEHUS LIEJIEH, B TOM YHCIIE
aJIbTepHATHBHBIE, 0CO3HAHHO BBIOMpaTh Hanbosee 3(ppekTuBHBIE CIOCOOBI peHIeHNUs
y4eOHBIX U MM03HaBaTEIbHbIX 3aJa4
YMeHHE COOTHOCUTH CBOU JEHCTBHUS C INIAHUPYEMBIMU PE3YJIbTATAMH, OCYIIECTBIISITh
KOHTPOJIb CBOEH JeATEIBHOCTH B MPOLECcCe JOCTHKEHUS Pe3ysbTaTa, ONpeieNsaTh CIOCOObI
NENCTBUI B paMKax MPeJIOKEHHBIX YCIOBUI U TpeOOBaHUI, KOPPEKTUPOBATh CBOU JEMCTBUS
B COOTBETCTBUU C U3MEHSIOUIEHCS CUTyalUEH.
YMeHue oleHnBaTh NPaBUIBHOCTD BHINIOJHEHMS Y4eOHOM 3a/1auk, COOCTBEHHBIE
BO3MO>KHOCTH €€ PEILICHUS.
Bitanenne ocHOBaMU CaMOKOHTPOJIS, CAMOOLICHKH, IIPUHATHSI PELIEHUIN U OCYLIECTBICHUS
OCO3HAHHOTO BBIOOPA B yueOHOM U MO3HABATEIbHOM.
YMeHue onpeaensiTh MOHATHSA, CO3/1aBaTh 0000IICHNs, YyCTaHABINBATh AaHAJIOTHH,
KJ1accu(pUIUpPOBaTh, CAMOCTOSITENILHO BEIOUPATh OCHOBAHUS U KPUTEPHUH IS
KJIaccu(UKaIuy, yCTaHABINBATh PUUNHHO-CIICACTBEHHBIE CBSI3HU, CTPOHUTD JIOTUYECKOE
paccyxJeHue, yMo3aKiItoueHue (MHIYKTUBHOE, JeTyKTUBHOE, 10 aHAJIOTHH) U JIeJIaTh
BBIBOJIBI.
YMeHue co3iaBaTh, IPUMEHSTH U IPe0OPa30BbIBATE 3HAKU M CUMBOJIBI, MOJEIU U CXEMBI JIs
pelieHns yueOHbIX U T03HABATENbHbBIX 3a/1a4.
YMeHue HaxouTh B TEKCTE TpeOyeMyto HHpOopMalKio (B COOTBETCTBUH C LIETSIMH CBOCH
JESITEIbHOCTH); OPUEHTHUPOBATHCS B COJEPKAHUM TEKCTA, TOHUMATh LEIOCTHBINA CMBICT
TEKCTa, CTPYKTYPHUPOBATh TEKCT; yCTAaHABIMBATh B3aMOCBSI3b ONMCAHHBIX B TEKCTE COOBITHIA,
SIBJIEHUM, IPOLIECCOB.
DOpMHUPOBAHUE U PA3BUTHE DKOJIOTUYECKOTO MBIIUICHUS, YMEHUE IIPUMEHSATH €T0 B
M03HABATENIBHOM, KOMMYHHKAaTHBHOM, COIMANIBHOM MPAKTHUKE U PO(PECCHOHATBHOM
OpHEHTALNH.
PasBuTre MOTHBALIMK K OBJIAJICHUIO KYJIBTYPOH aKTUBHOT'O MCIIOJIB30BAHUS CI0OBapeu U

APYTrUux MOUCKOBBIX CUCTCM.



YMeHue opraHu3oBbIBaTh ydeOHOE COTPYAHUYECTBO U COBMECTHYIO JAESITEILHOCTHC
YUUTENIeM U CBEPCTHUKAMH, pabOTaTh HHIWBUIYATBHO U B TPYTIE: HAXOIUTH O0IIee
pelleHre U pa3peniatb KOH(IUKTH Ha OCHOBE COTJIACOBAHUS MO3UIIMIA U yueTa HHTEPECOB;
(dhopMyIHpOBaTh, APTyMEHTUPOBATh U OTCTAUBATh CBOE MHEHHUE.

YMeHHe 0CO3HaHHO UCIO0JIb30BaTh PEUEBbIEC CPEACTBA B COOTBETCTBHH C 3a7adeu
KOMMYHHKAITUH JIJIS] BBIPQXKEHUSI CBOMX YYBCTB, MBICIIEH ¥ MOTPEOHOCTEH /sl TUIAHUPOBAHUS
U PETYJISIIIUU CBOEH NESTENbHOCTH; BIaJICHUE YCTHOM U MUCbMEHHOU PEYbIO,
MOHOJIOTHYECKON KOHTEKCTHOM PEUbIO.

dopmupoBaHUE U pa3BUTHE KOMIETEHTHOCTH B 00JIACTH HCIIOIb30BaHMs HH(POPMAIIMOHHO-

KOMMYHHMKAIIMOHHBIX TexHosorui (nanee — UKT).

IIpeameTHble pe3yabTaThl 00y4eHHs

Y4eHHK HAy4IHUTCA:
OIMHCHIBATh CBOMCTBA TBEPBIX, )KHUJIKHX, Ta3000pa3HBIX BEIIECTB, BBIICTSS UX
CYILECTBEHHbIE IPU3HAKHY;
XapaKTepu30BaTh BEIIECTBA 110 COCTABY, CTPOSHHIO U CBOWCTBAM, yCTaHABJINBAThH MPUYNHHO-
CIIEICTBEHHBIE CBSA3HM MEXKIY JAHHBIMHU XapaKTepUCTUKaMU BElIECTBa;
PacKpbIBaTh CMBICIT OCHOBHBIX XUMUYECKUX MOHATHH «aTOM», «MOJIEKYJIa», «XUMHUECKUN
3JIEMEHT», IPOCTOE BEIIECTBO», «CI0KHOE BEIIECTBOY, «BAJIEHTHOCTDY, UCTIONb3YS
3HAKOBYIO CUCTEMY XUMHU;
1300paxaTh COCTaB MPOCTEUIINX BELIECTB C MOMOIIBI0 XUMHUECKUX (GOPMYIT U CYIIHOCTh
XUMUYECKUX PEAKLUHN C TOMOIIBIO XUMUUECKUX YPAaBHEHUN;
BBIYHCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB, a TAKKeE
MacCCOBYIO JIOJF0 XUMHUYECKOTO JIEMEHTA B COCIMHEHUSX ISl OLIEHKU MX MPAKTHYECKOM
3HAYUMOCTH;

CpaBHUBATh 10 COCTABY OKCH/IbI, OCHOBaHMS, KUCIIOTHI, COJIH;
Ha3bIBaTh COCMHEHUS U3YUYEHHBIX KJIACCOB HEOPTaHUYECKNX BEIECTB;
XapakTepu30BaTh (HU3NIECKUE U XUMHUYECKHE CBOIICTBA OCHOBHBIX
KJIACCOB HEOPTraHMYECKHUX BELIECTB: OKCUIOB, KIUCIOT, OCHOBAHUH, COJIeH;
ONPENIeIISTh MPUHAIICHKHOCTD BELIECTB K ONPE/ICICHHOMY KJIACCy COCHMHECHUIA;
COCTaBJIATH (POPMYJIIHI HEOPTAHUIECKUX COCTMHEHUI N3YYCHHBIX KIIAaCCOB;
MIPOBOAMTD OMBITHI, MOJATBEPKIAIOLINE XUMUYECKIE CBOMCTBA N3yUEHHBIX KIJIACCOB
HEOPTraHMYECKUX BEUIECTB;
KJIaCCU(UIIUPOBATH OKCHUJIBI 1 OCHOBAHUS 10 CBOWCTBAM, KUCJIOTHI U COJIU IO COCTaBY;
OIMCHIBATh COCTAB, CBOMCTBA M 3HAYCHHUE (B MPHUPOJIEC U MPAKTUIECKOH eATETbHOCTH
YeJl0BeKa) MPOCTHIX BEIIECTB — KUCIOPOJa U BOAOPO/IA;
MOJIy4aTh, COOMPaTh KUCIOPOA U BOJOPOI;

pacrno3HaBaTh ONBITHBIM IyTEM ra3000pa3Hble BEUIECTBA: KUCIOPO, BOAOPO/I;
PacKphIBaTh CMBICI 3aKOHA ABOTAJPO; PACKPHIBATH CMBICI TOHSATHHA
«TeTIoBOM AP (HEKT peaKIum», «MOJIIPHBINH 00BEM»;

JaBaTh CPABHUTEIIBHYIO XapAKTEPUCTUKY XUMHUUECKUX 3JIEMEHTOB U UX BaXKHEUIINX
COE/IMHEHHM €CTECTBEHHBIX CEMEUCTB IIEJIOYHBIX METAJJIIOB U TaJOTEHOB;

packpsiBaTh cMbici [lepronnueckoro 3akona J[.M. Menzaeneena;
OOBSICHATH PU3NIECKUI CMBICIT AaTOMHOTO (TIOPSAKOBOT'0) HOMEpa XUMUYECKOTO JIEMEHTa,
HOMEPOB IpyHIbl U Ieproa B nepuoandeckoi cucteme /.M. Menneneena;
OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHUSI CTPOCHHS aTOMOB, CBOICTB 3JIEMEHTOB B TIpeienax
MaJIbIX [IEPUOJIOB U INIABHBIX MOATPYIIIL;
XapaKTEPU30BaTh XUMUYECKUE FJIEMEHTHI (OT BOJIOPO/Ia A0 KAJIbILIMsI) HA OCHOBE UX
MOJIOKEHUs B nepuoanueckoit cucreme .M. MenneneeBa n ocoOeHHOCTEN CTPOSHUS HX
aTOMOB;



COCTaBJIATH CXEMbI CTPOCHHSI aTOMOB NEepBhIX 20 3JIeMEHTOB nepuoauyeckoit cuctemsl .M.
Menneneena;

PacKpbIBaTh CMBICH MOHATHNA: «XUMUYECKAsl CBA3b), «JIEKTPOOTPULIATEIBLHOCTY;
XapaKkTepu30BaTh 3aBUCUMOCTh (DM3MUECKUX CBOMCTB BEIIECTB OT THIA KPUCTAILTUIECKON
peueTKy;

ONpeNeNsATh BUJ XUMUYECKOUN CBSI3M B HEOPTraHUYECKUX COCIMHEHUSX;
n300paxaTbh CXEMbI CTPOEHUS MOJIEKYJI BELIECTB, 00pa30BaHHBIX Pa3HBIMHU BUAAMHU
XUMHYECKHUX CBS3CH;

PacCKpbIBaTh CMBICIH MOHATUNA «UOHY, KKATUOH», AHUOHY, «JIEKTPOJIUTHDY,
CHEDJIEKTPOJIUTBI», «3ITEKTPOIUTUYECKAS TUCCOLUALIUS», KTUIPOTIU3Y», KOKUCIUTEIbY,
«CTETEHb OKUCIIEHUS «BOCCTAHOBUTENBY, OKHUCIECHUE), KBOCCTAHOBIICHHUEY;
OIIpEeNsATh CTENIEHb OKUCIICHUS aTOMa HJIEMEHTA B COETUHEHNUH;

PacCKpbIBaATb CMBICIT TCOPUHN 3JIGKTpOJ'IPITPI‘I€CKOﬁ Jucconuanuu,

COCTABJIATh YPABHEHMUSI DJIEKTPOJIMTUYECKON TUCCOLUALUN KHUCIIOT, IIEJI0YEH, COJICH;
OOBACHATH CYHIHOCTh IpOIECcCca AIEKTPOIUTUIECKON TUCCOLMAUU U peaKlUui HOHHOTO
oOMeHa;

COCTaBJIATDH MMOJHBIC U COKPAICHHBIC NOHHBIC YPABHCHUA PCAKIITNU O6M€Ha;

OTIPEEIISATh BO3MOXKHOCTh MPOTEKAHHS PEaKIIMi HOHHOTO 0OMEHa,

MIPOBOJIUTH PEAKIIMH, MOATBEPKIAIOIINE KAUECTBEHHBIN COCTAB pa3JINYHBIX BEILIECTB;
ONpEIEIATh OKUCIUTENb U BOCCTAHOBUTEb; COCTABIIATh YPABHEHUS OKUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIX PEAKIIUN;

Ha3bIBaTh (PAKTOPBHI, BIHUSIONINE HA CKOPOCTh XMMUYECKOH PEaKIInu;

KJIACCU(PUIMPOBATH XUMUUECKHUE PEAKIIMH 10 PA3IMYHBIM IIPU3HAKAM;

XapaKTEPU30BaTh B3aUMOCBA3b MEXIY COCTABOM, CTPOEHUEM U CBOMCTBAMU HEMETAJIOB;
MIPOBONTH OMBITHI 10 TIOTYYCHHUIO, COOMPAHUIO U U3YUCHUIO XUMHUYECKUX CBOMCTB
ra3000pa3HbIX BEIIECTB: YIJIEKUCIOr0 ra3a, aMMHUaKa;
paciio3HaBaTh OIBITHBIM IIYTEM ra3006pa3HLIe BeUIeCTBA. erICKI/ICHBII;'I ra3 1 aMMHaK,
XapaKTepU30BaTh B3aUMOCBSI3b MEXKIY COCTABOM, CTPOCHHUEM U CBOHCTBAMHU METAIJIOB;
OLICHUBATh BIMSHUE XUMUYECKOIO 3arps3HEHUS] OKPYIKAIOIIEH Cpeibl HA OPraHnu3M
4eJI0BEKa; IPaMOTHO 00pallaThCsl C BEIIECTBAMU B IOBCEIHEBHOM JKHU3HMU; M10JIb30BATHCA
71ab0paTOPHBIM 000PYIOBAHUEM M XUMUYECKON MOCYA0M;

MIPOBOJINTH HECIOXKHBIC XMMHUYECKUE OTBITH U HAOTIOACHHS 32 H3MCHCHHUSIMHA CBOWCTB
BEIIIECTB B MpoOIlecce UX MpeBpalleHuil; cOOII0AaTh TpaBuiia TEXHUKH O€30MacHOCTH MPU
MIPOBEJICHUH HAOIIOACHUI 1 OTIBITOB;

Pa3IMYaTh SKCIIEPUMEHTAILHO KUCIOTHI U IEI0UYH, MOIb3yICh HHIMKATOPAMHU;

0CO3HaBaTh HEOOXOIUMOCTh COOIIOICHUSI Mep 0€30IIaCHOCTH NPY OOpAIIEHUH C KUCIOTaMU U
IeJI0YaMHu.

YYEHUK nonyyum 603MOHCHOCIb HAYYUMbCA :

IPaMOTHO OOpaIIaThCs C BEIIECTBAMU B TIOBCETHEBHOM JKU3HU;
0CO3HaBaTh HEOOXOJAUMOCTh COOJIIOICHHS IPABIII SKOJIOTUYECKH OE30MTaCHOTO TIOBEACHUS B
OKpY>Karollel MpupoIHOM cpee;

MMOHUMATh CMBICIT M HEOOXOMMOCTh COOJIFOICHUS TIPEIITUCAHIH, ITPEIIaraeMbIX B
MHCTPYKILHUSAX 10 UCTIOIB30BAHUIO JIEKAPCTB, CPEJCTB OBITOBON XUMUU U JIP.;
HCIIOJIH30BaTh MPUOOPETEHHBIE KIIOYEBbIE KOMIIETEHTHOCTH MPHU BHITIOJIHEHUH
UCCIIEIOBATENECKUX MPOEKTOB 110 U3YUYEHHUIO CBOMCTB, CIIOCOOOB MOTYUYECHHUS U
pacro3HaBaHMs BELIECTB;
pa3BUBaTh KOMMYHHUKAaTUBHYIO KOMIIETEHTHOCTb, UCIIOJIb3YS CPEICTBA YCTHOM M MUCbMEHHOMN
KOMMYHHKAIIMH TPpH paboTe ¢ TeKCTaMH y4eOHMKA W JOTMOJHUTEIBHON IUTEpaTypoil,
CIPAaBOYHBIMU TAOIHUIIAMHU, TIPOSBIISATH TOTOBHOCTh K YBOKEHUIO WHOUM TOYKH 3PEHUS TIPU
00CyXICHUH Pe3yJIbTaTOB BHIMIOJTHEHHON pa0OThl; 00BEKTHBHO OIICHUBATH HH()OPMAIIHIO O
BEIIIECTBAX M XHMMHUYECKHX IPOIECCaX, KPUTHUECKH OTHOCUTHCA K IICEBIOHAYYHOU



uH(popMalnu, HeTOOPOCOBECTHON peKIaMe, Kacalolecsl NCTIONb30BaHUsl Pa3IuYHbIX
BEIIECTB.

Conep:xxanue Kypca « XuMus»
8 knacc

BBenenue. (14ac)
MecTo XMMHM CpeId €CTECTBEHHBIX HayK. [Ipenmer xumum.
Tema 1. IlepBoHayajibHble XuMmu4yeckre noHsATUA (18 yacos)
BemectBo. UncTele BemecTBa u cMecu. MeToibl pasaeneHus cMeceil (puibTpoBaHue, OTCTauBaHUE,
BBITIAPUBAHUE, TIEPETOHKA). ATOMHOMOJICKYJISIpHOE YueHue. 3Hauenue pabom M. B. Jlomonocosa ons
Gopmuposanus amomMucmu4ecKkoe0 Mupogo33peHus. XUMUYECKH >JIEMEHT KakK BHJI aTOMOB.
CHMBOJIBI 3JIEMEHTOB. PacnipocTpaHeHHOCTh 3JIEMEHTOB Ha 3eMile U B KocMoce. Morekyna Kak
MeJbyaiIasi 4acTHIla BEIIeCTBa, 00Iagaronias ero
XUMHUYECKUMHU CBOMCcTBamMH. BeliecTBa MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH
MIOCTOSTHCTBA COCTaBa BEIIECTB, UMEIOLINX MOJIEKYJISIPHOE CTpoeHue. XUMHUYECKUe (POPMYJIbI.
Maccet aToMOB U MoJieKyJI. [loHsTHE 00 OTHOCUTENFHOW aTOMHON U MOJICKYJIIpHOU Macce. [IpocTeie
U CJIOKHBIE BellecTBa. MeTauibl 1 HeMeTaiel. OpraHndeckie 1 HeOpraHMueCcKre BELIeCTBa.
W3menenus, npoucxopsiye ¢ BemecrBaMu. OU3NUecKUe SIBIICHUS U XUMUYECKUE PEAKIINU.
[Ipu3Haky XMMHUYECKUX peakIuid. XMMHUUECKHE ITPOLIECCHl B OKPYKAIOLIEM HAC MUpPE. 3aKOH
COXPAHEHUSI MacChl BELIECTB. Y paBHEHNE XUMUUECKON peakii. OCHOBHBIE THIBI XUMUUYECKUX
peakiuii: pa3noxxeHue, COeAMHEHNe, 3aMelleHne, oOMeH. Bblunciienue 0OTHOCUTENbHOM
MOJIEKYJISIPHOI Macchl BelecTBa o opmysie. Borarcnenne MaccoBoil 10111 3ieMeHTa B
XUMHUYECKOM COECTMHEHHH.



Jemoncmpayuonnsie onvimol. OOpa3ibl WHAUBUAYAIbHBIX BELIECTB (METaibl, HEMETAJLIbI,
CJIOKHBIE BelllecTBa) U cMmecell (pacTBopbl, rpaHuT). ['openne marnus. Kunenue cnupra. ['openue
cnupra. OnbIThI, MOATBEPKAAIOIINE 3aKOH COXpaHEHHs Macchl BemecTB. OOpazoBaHue aMMHUaKa Mpu
pacTUpaHUM CMECH TallleHOM W3BECTH C XJOpUAOM aMMOHHUsA. OTMbIThI, JAEMOHCTPUPYIOIIHE
MOSIBJIEHWE OKPACKH MPH CMEIICHWH JBYX pacTBOpoB (TaHHWHA M cyhbdarta xene3a (II), cymsdara
Menu (I1) u ammuaka, sxenToi KpoBstHOM conu 1 xiopuza xxenesa (III), nutpara ceunua (I11) u nonuna
kanus, peHondranenHa u menoun). Pa3aenenne cMecn METHOTO KyTIOopoca U Cephbl PACTBOPEHHUEM.
Jlabopamopnsie onvimpl. 3HaKOMCTBO C oOpa3lamMu MPOCTBHIX U CIOXKHBIX BemiecTB. PazneneHue
cmeceil. XumHuueckue sBI€HUS (MPOKAIMBAHME MENHON IPOBOJIOKM; B3aWMOJEWCTBHE Mella C
KHCJIOTOMH, pa3joyKeHUe caxapa MpU HarpeBaHUH)

Tema 2. Kuciaopoa. Bogopoa. Boaa. PactBopsl. (29 uaca)

Kucnopon, ero pacrpocTpaHeHHOCTb B IPpUPOJE, PU3NUECKHE U XMMHUUECKHUE CBOMCTBA, MOIyYCHHE B
naboparopun u mnpuMmeHeHune. OKCHABI METAUIOB W HemeTauioB. BaentHocTh. CocraBieHHe
¢dbopmy no BasieHTHOCTU. Bo3myx — cMech razoB. Brinenenue kucinopoaa u3 Bosayxa. [lonarue 06
MHEPTHBIX ra3ax. ['opeHue Cl0XHBIX BellecTB B Kucinopoge. CTpoeHHe IUIaMeHH, TemIepaTypa
BocruiamMeneHus. [1nazma. Tymenue noxapos. Oruerymmurens. Memnennoe okucinenue. [lonstue 06
aytotporui. O30H — aJuIOTpOITHAs MOJU(HKaIMs KUcIopoaa. Bomopos, ero pacnpocTpaHeHHOCTh B
npupone, (uU3MYecKue M XHUMUYECKHUE CBOWCTBA, IOJNy4YeHHE B JIaOOpaTOpUM U TMPUMEHEHHE.
Kucnoter u comu. CocraBnenue ¢popmyi coneid. Conu, ucnoiibyembie B ObITy. Boma, ee pusudeckue
cBoiictBa. Ilomyuenue auctuIMpoBaHHON Bozbl. KpyroBopor Boabl B mpupoae. PacTBopsl.
PactBopuMoCTh BeliecTB B BOJAE. 3aBUCHUMOCTb PAacCTBOPUMOCTH OT TEMIIEpATypbl M JIaBJICHUS.
MaccoBast 10715 pacTBOpeHHOro BemlecTBa. KpucramioruapaTrsl. XHUMHUYECKHE CBOICTBa BOJBI.
[TosnyyeHne KUCIOT NpU B3aUMOAECUCTBUM OKCUAOB HEMETAJIOB ¢ Bo1oH. [loHsATHE 00 OCHOBAaHHUSAX.
[Tonydyenue mienovyeil mpu B3aUMOAECWCTBUUM C BOJOM AaKTUBHBIX METAJJIOB WM HUX OKCHJIOB.
[IpencraBieHune 0 KUCIOTHO-OCHOBHBIX MHAMKATOPaXx.

Jlemoncmpayuonnsie onvtmel. I'openue yris, cepbl, Gochopa u xene3a B kuciopone. [Ipuemsl
TyumeHus miamenu. [lonydyenue Booposaa, ropeHre Boopoa Ha Bo3ayxe. B3anMoneiicteue okcuaa
dochopa (V) c Bomoil. 3aBUCHMOCTb pPACTBOPUMOCTH COJIM OT TeMIeparypbl. BrinangeHue
KPUCTAJUIOB MPU OXJIAKJIECHUU HACBHIIIEHHOTO pacTBOpa (HUTpaTa Kajus, allFlOMOKAIMEBBIX KBACIIOB,
noauaa cBUHIA). Mepsl 6e3omacHocTy npu paboTe ¢ kuciaoramu. BzaumoseiictBie HaTpus ¢ BOJOM.
B3anmozeictBue BoAsHOro napa c xkenesom. I'amenne n3sectu. PasnoxeHne BOAbI JIEKTPUUECKUM
TOKOM.

Jlabopamopnvie onwvimel. IlomyueHue Kuciopona IpU PA3NIOKEHUH KUCIOPOACOAEPKAIINX
coenuHenuil. [lonydyenue Bogoposa U M3y4eHHUE €ro CBOMCTB. PacTBOpMMOCTH TBEpIBIX BEIIECTB B
BOJIE M €€ 3aBUCUMOCTb OT TemIlepaTypbl. Pacro3HaBaHue pacTBOpPOB KHUCIOT U OCHOBaHHMM C
MTOMOIIbIO UHAUKATOPOB.

IlIpakmuueckue padomet. 1. [lonyyenue kucnopoja pa3ioxKeHUEM [IepMaHraHaTa Kajausi U u3y4eHue
cBomcTB kucioposa.2. [Tomyuenue Bogopoaa u u3yueHue ero CBOMCTB. 3. Peakuu oOMeHa B BOJHBIX
pacTBopax.

Tema 3. OcHOBHBIE KJIACCHI HEOPTaHUYECKUX coequHeHui.(16 yacoB)

Oxkcunpl, ux KiaccupuKalus, B3auMOICHCTBUE ¢ BOJIOM, KUCIOTaMU U Ieinoyamu. B3anmoeiicTBue
MEXy KHUCIOTHBIMH M OCHOBHBIMHU OKcHIaMHU. KHCIOTBI, WX KiIaccu(UKAIMs, B3aUMOJICHCTBUE C
MeTaJlJlaMi, OCHOBHBIMH OKCHJAMH, OCHOBaHUSIMH U cojsMu. [loHsATHE O psine HampsKeHH
MeTayuioB. OCHOBaHUS, WX Kiaccu(UKaIUs, B3aMMOJICHCTBHE IIETOYel C KUCIOTHBIMH OKCHIIaMH,
KHCIIOTaMU U COJsIMHU. Pa3znoxeHne HepacTBOPHUMBIX B BOJIE OCHOBAaHUN TpU HarpeBaHUU.
AmdoTtepHbIe OKCUIBI U TUAPOKCHUBL. Peakius HelTpanu3zanuu. KucioTHO-OCHOBHBIE HHIMKATOPHI.
Conu, UX peakiuu ¢ KUCIOTaMH, IejJo4yaMu U APYTUMHU coiiiMU. [ToHSTHE O KHCIBIX U OCHOBHBIX
CoJIsiX. YCJOBHSA, IPU KOTOPBIX peakiusi oOMeHa MpOTEKaeT 10 KOHIA. 'eHeTndeckas CBA3b MEKIY
OCHOBHBIMH KJIACCAaMU HEOPTaHUYECKUX COETUHEHUH.

Jlemoncmpayuonnvle onvimsl. 3HAKOMCTBO C 00pa3llaMM OKCHJIOB. XHMMHUYECKHE CBOMCTBA

pacTBOPOB KHUCIIOT, COJIEH U 1ienoyen. Peakuus HelTpanuzanuu. B3anmonencTere okcu1a MeIu C



CEepHOU KHUCIOTOH. BiammonelicTBue kapOoHaTa MarHus ¢ cepHOM KucimoTod. OcaxiaeHue u
pacTBOpEHHE OCAAKOB COJIEH U HEPACTBOPUMBIX FMIPOKCHU/IOB.

Jlabopamopusie onvimpl. XUMUYECKHUE CBOWCTBA OCHOOBHBIX M KHCIOTHBIX OKCHJIOB. Y CIOBUS
HEeoOpaTUMOro TMPOTEKaHUs peakuuidi oOMeHa. XHWMHUYECKHE CBOMCTBA KHCJIOT W OCHOBaHUH.
[lonyuenune ocanKOB HEPACTBOPUMBIX THAPOKCHIOB W HU3yyeHUe ux cBoucTB. [lomyueHue
aM(QOTepHOTO0 THAPOKCHIA W U3yuYeHHE ero CBOMCTB. HeWTpanu3zauus IIeNoYd KHUCIOTOH B
MPUCYTCTBUU (eHON(TAICHHA.

Ilpakmuueckue padomoi. 4. I'eneTndeckas CBsI3b MEXKIYy OCHOBHBIMHM KJacCaMH HEOPraHUYECKUX
COEIUHEHUM (BBIIIOJIHEHUE LENOYKM XHUMHUYECKHX MpeBpaiieHuii). 5. CpoiicTBa aM@OTEpHBIX
COEIMHEHH

Tema 4. Ilepuonnuecknii 3axkon /I. . MenneneeBa. Ctpoenne aroma. XuMu4yeckasi CBf3b.
CrpoeHne BemecTs B TBEPAOM, JKHIKOM U ra3000pa3HoOM cOCTOTHUAX (35 1yacoB)

[lepBpie MOMBITKM KiIacCU(PHUKAIMM XUMHUYECKUX AJIEMEHTOB. ['DYIIBI 3JIEMEHTOB CO CXOJHBIMHU
cBoiicTBaMHu. AM(pOTEpHbIE OKCUABI U TUAPOKCHIBl HAa IpuMepe HMHKa. [lepuogudeckuil 3aKoH H
[lepnonnueckas cucremMa xumuueckux sneMeHToB [[. . MenneneeBa. Crpykrypa Ilepuonnueckoi
cucTeMbl XuMuueckux siemeHToB JI. M. MenneneeBa: manbie W OONbIIME TEPHOIBI, TPYMIBI H
noarpynnsl. Hayuwusiii noosue /]. U. Menoeneesa. llpenckazaHue CBOWCTB €II€ HE OTKPHITHIX
aneMeHToB. [InmaneTapHas Monenb cTpoeHus aroma. ATomHoe siipo. M3otomnsl. IlopsinkoBbiii HOMep
XUMHUYECKOTO 3JIeMeHTa — 3apsij siapa ero atoma. CoBpemenHas (opmynupoBka [lepuoaudeckoro
3akoHa. PacripesienieHue 3JeKTPOHOB B AJIEKTPOHHBIX CJIOSIX aTOMOB XMMUYECKUX AJIEMEHTOB 1—3-r0
MEPUOJIOB. XapaKTEPUCTUKAa XUMHUYECKUX 3JIeMEHTOB Ne 1—2(0 Ha OCHOBaHUM HMX IOJIOKEHUS B
[Tepuonnueckoit cucrteme xumuyeckux snemMeHtoB JI. M. MeHneneeBa W CTpOCHHS MX aTOMOB.
Meramibl 1 Hemetamibl B lleprognyeckoit cucreme xumuueckux snemeHToB . M. Menneneesa.
N3meHenne CBOWCTB B TpyMax M MEpHOJaX. DIJIEKTPOOTpULIATeTbHOCTh. KoBajieHTHast CBS3b.
Mexanu3m o00pa3oBaHMs, JOHOPHO-AKIENITOPHBI MEXaHW3M O00pa30BaHUS KOBAJIGHTHOW CBS3H,
MoJIsIpHasl M HEeMoJsipHas cBs3b. HamnpaBneHHOCTh M HACBHILIEHHOCTh KOBAJIEHTHOM cBA3H. CBoiicTBa
KOBAJICHTHBIX coequHeHud. ['eomerpust Moisekyn. HonHas cBsa3b. KoopaumHaumoHHOE YHCIHO.
Mertannnueckast cBa3b. CTpoeHue TBepAbIx BellecTB. Kpucramnmueckue u aMopdHbIE BElIECTBA.
ATOMHBIE U MOJIEKYJIIpHbIE KpucTauibl. IOHHBIE KpUCTaJlIbl. BaneHTHOCTh M CTENEHb OKHUCICHUS.
Jemoncmpayuonnvie onvimel. [1loka3 oOpa3loB LIENOYHBIX METAUIOB M ranoreHoB. Ilomyuenue
OKCHJIOB HEKOTOPBIX 3JEMEHTOB 3-TO MEPUOJA U3 MPOCTHIX BEUIECTB, PACTBOPEHHE UX B BOJE M
UCIBITAHUE PAacTBOPOB HHAMKAaTopaMH. Bosronka wnoma. OOpasubl HOHHBIX M KOBAJEHTHBIX
COeMHEHMI. MoJenun KpHUCTAJUIMYECKUX PpELIETOK KOBAJEHTHBIX W HMOHHBIX COEIUHEHUHN.
ComnocraBieHue JIETYYECTH Pa3IUYHbIX KUAKOCTEN U TBEpAbIX Tesl. CKMKEHHE CEpHUCTOrO ra3a Win
3HaKOMCTBO C 00pa3lioM CHKMKEHHOTO rasa.

Jlabopamopnvie onvimpl. 3HaKOMCTBO € OOpa3laMM METAJJIOB M HEMETAJJIOB. 3HAaKOMCTBO CO
CBOWCTBaMM KOBAJICHTHBIX U HOHHBIX COeJUHEHUI. AM(pOTEpHbIE CBOICTBA THAPOKCHIA IIMHKA

9 kiacce
Tema 1. Crexuomerpus. KosimuecTBeHHbIe OTHOIICHHS B XUMHUHM (6 4acoB)
Pacyersr mo xummueckuM ¢opmysiaM — HAXOXKJIECHHUE MACCOBOW JIOJIM 3JIEMEHTAa B COCIUHCHUHU.
BoiBox ¢dopmynbl coenuHeHus. Monb — eIMHHIIA KOJWYECTBAa BelIecTBAa. 3aKOH ABOTrajpo.

ModnsipHbIii 00beM HIeTBHOTO Ta3a. AOCONIOTHAs U OTHOCHTEJbHAS TUIOTHOCTH Ta30B. Pacders! mo
YpaBHEHHUSAM peakiuii. Brruucienune macchl, o0beMa WM KOJUYECTBAa BEIIECTBA IO H3BECTHOM
Macce, o0bE€My WJIM KOJMYECTBY BEIIECTBA OJHOTO M3 PEArecHTOB WM MPOIYKTOB. Pacuersl
00BEMHBIX OTHOILEHHUH ra30B B PEAKITHIX.
Pacuersl mo ypaBHEHMSIM peakuuil B ciay4yae, KOrja OJIHO M3 BEUIECTB HAXOAMTCS B HEJIOCTAaTKE.
Brruucnenue Maccel 0JHOTO U3 MPOAYKTOB PEAKIIMH IO MAcCe MCXOIHOTO BEIIECTBA, COJACPIKAIIETO
ONPEACIICHHYIO JIOJI0 NTpuMeceil. Boixoa xumudeckon peakuuu. OnpenesieHue BhIX0a.

Tema 2. Xumnueckasi peakuus (6 4yacon)
Teopus 3MEKTPONUTHUECKON AUCCOUMALNN. DIEKTPOJIUTHI U HEANEKTPOIUTHL. J(rucconunanus KUcior,
cosiei u ocHoBanui. Kpucramioruapatel. CuibHbIC U clla0bie 37eKTPOIUThI. CTENeHb TUCCOIUAIUH.
Non ruapoxconus. JIoHOpHO-aKIENTOPHBINA MEXaHU3M 00pa30BaHusl KOBAJICHTHO cBs3u. Peakiuu



MOHHOTO oOMeHa M yCJIOBUS UX IpoTekaHus. ['uaponus coneit. OKUCIUTEIHHO-BOCCTAHOBUTENbHBIE
peakimu. Ponb pycckux yuenvix 6 pazeumuu npeocmagieHull 06 OKUCIUMENbHO-80CCMAHOBUMENbHbIX
peaxyuti. CteneHb okuciieHus. [Ipoueccsl okucneHns-BoccTanoBieHus1. CocTaBieHUE 3JIEKTPOHHOTO
6ananca. TUNMYHBIE OKUCIUTENN M BOCCTAHOBUTENHU. [IpUHIMI NEHCTBUS XMMHUYECKUX HCTOYHHKOB
TOKa. DJIEKTPOIIHU3.
TermnoBoit 3¢pdext xumuueckoir peakuuu. [loHATHE O CKOPOCTH XUMHYECKOW pPEaKLUH.
Karanuzatopel. Kiaccupukanus XMMUYeCKUX peakUui MO Pa3IUYHBIM TNPU3HAKAM: H3MEHEHHIO
CTENIEHU OKMCIIEHUS] XMMHUYECKHUX AJIEMEHTOB, IOIVIOIICHUIO WIHM BBIJCJIECHUIO 3HEPIUH, HAIUUUIO
WJIM OTCYTCTBHUIO KaTalIn3aTopa.
Jemoncmpayuonnvie onvimpl. DIEKTPOIPOBOAHOCTh BOABI M BOJIHBIX PACTBOPOB pPa3IMUYHBIX
coeMHEeHMN. Pa3noxenue nuxpomara aMMOHUSA. DK30TEPMHUUYECKHE U DHAOTEPMUYECKHE PEAKLIUU.
Bnusiaue pasnuuHbIX (aKTOPOB (TemIeparypa, KOHLEHTpAlHs, CTEIEeHb H3MENbYCHUs TBEPIOTO
BEIIIECTBA) HA CKOPOCTh B3aMMOJICHCTBUS IIMHKA C COJITHOW KHCIIOTOM.
Jlabopamopnuie onvimui. IIpoBeneHue peakiii oOMeHa B pacTBOpax 3JeKTpoJIUTOB. OmpenereHue
KHCIIOTHOCTH CpeAbl PacTBOPOB pa3ziW4HbIX BemiecTB. KaTtaiuthueckoe pas3niokeHue MNepoKCcHIa
Bozopoaa. OnpeneneHue cpeabl pacCTBOPOB PAIUYHBIX COJIEH.
Ilpakmuueckue padomut. I'uponus comneil.

Tema 3. Xumusi HeMeTa/J10B (9 YacoB)
DneMeHThI — HeMeTa/uTbl. OCOOCHHOCTH AJIEKTPOHHOTO CTPOSHUS, OOIIE CBOMCTBRA.
I"anorensl — sxeMenTsl rnaBHOW moarpymnmsl VII rpynmer. OOmiasi xapakTepuCTHKA MOATPYTIIIHL.
Bosmosknblie crenenn okucienus .Ocobennoctu propa. Xiop, €ro pacnpocTpaHEeHHOCTh B MPUPOJIE,
NoJIy4YeHue, GU3NUecKue U XMMUYeCKHe CBOWCTBA, TpUMeHeHHne. XitopoBoaopoa. CossiHas KUCI0Ta
1 ee coni. KauecTBeHHas peakius Ha XJIOopua-uoH. Onpenenenue nojaa kpaxmanom. [lopsmaok
BBITECHEHHUS OJIHOT'O TaJIOT€Ha IPYTUM U3 pacTBOPOB I'aJIOTEHUIOB.

Cepa, ee HaxOXJe€HHE B IMpHUpPOJE, AJUIOTponus, (U3NUEeCKHUe M XHUMHYECKHE CBOWCTBA.
CepoBonopon. Cynbdunel. Cepauctsiii ra3. Oxcua cepbl (VI) (cepHblii aHrUapua) M cepHas
Kkuciaota. OKHUCIUTEIbHBIE CBOMCTBA KOHLEHTPUPOBAHHOM CEpHOM KHUCHOTHL. [lomydenne wu
NIPUMEHEHHE CEpHOM KHCIOTHI (0e3 TexHomorndeckoi cxembl). KauecTBeHHast peakius Ha cynbdart-
HOH.

A30T, €ro HaxoXKJEHHE B INPHUPOAE, BAJECHTHHIE BO3MOXKHOCTH aTOMa a30Ta. A30T Kak IPOCTOE
BemecTBo. dusznueckue U XMMHUUYECKHUE CBOMCTBA, MOTy4YeHue, npuMmeHenue. [Ipodiema cs3biBaHUS
aTMocdepHoro a3ora. [IpeacraBienue 0 MUHEPAIbHBIX yIOOPEHUSX.

Avmuak. CrTpoeHHEe MOJIEKYJbl, (QU3NYEeCKue ¢ XUMHUYECKHE CBOWMCTBa, moiydeHue (0e3
TEXHOJIOTMUECKOM cXeMbl) U puMeHeHue. Conu amMoHusi. KauecTBeHHas peakiys Ha HIOH aMMOHUS.
Oxkcunpl azora. A3zotHas kuciorta. [lomydenue, GuU3MYECKHe U XUMHUYECKHE CBOWMCTBA, PEAKIUS C
Metayuiamu. [Ipumenenne a3oTHo kuciotel. Hutpatel. Kpyrosopot azora.

®docdop. bensrit pocdop. [Tonydyenune n npumenenne kpacHoro ¢pocdopa. Oxcua pochopa (V)
(pocdopuslit anrunpun) u pochopHas KUcIOTA.

Anmvaz u tpadur — amioTpomHble MoAudUKAIUMK yriepoaa. AnmcopOmms. YTapHBIM Ta3, €ro
CBOWCTBA M (PU3MOJIOTHUECKOE JCWCTBUE HAa OPraHU3M. YTJIEKHUCIBIA Ta3, yrojibHas KHUCIOTa U ee
comu. Kpyrosoport yriepona. [TapaukoBsiii 2 ()EKT 1 ero mocieacTBus.

Kpemuuii. Oxcun kpemuus (I1V), kpemHueas kucinora u cuinkarsl. Ctekno. Kepamuka. LleMeHT u
oetoH. Ctexo — npumep amop(dHOro Marepuaa.

Xumuueckoe 3azpssHenue okpyxicaroujeli cpeobl OKCUOAMU cepbl U a30Mmd.

Jemoncmpayuonnvie onvimol. llonyyeHue XJiopa M U3y4YE€HHE CBOWCTB XJIOPHOW BOJBI.
KauecTBeHHast peakuusi Ha XJIOpUA-MOHBI. Peakuus coenuHeHus cepbl U xkenes3a. [leiicTBue
KOHLUEHTPUPOBAHHON CEpHOM KHUCIOTHI Ha MeAb U caxapo3dy. OOyriMBaHHME JIyYUHKH
KOHIICHTPUPOBAHHOM CepHOU kucnoToil. 'openue cepoBogopoaa. OcaxaeHue Cyab(UI0B METAILIOB.
[Tonyuenue cepHucroro rasa. KauecrBeHHasi peakuus Ha CEpHUCTBIN ra3. PacTBopenue ammuaka B
Boie. AMMmuauHblii poHTaH. lomyuenne aMMuaka U3 XJOpHAa aMMOHHUS M €r0 B3aUMOJIEHCTBUE C
XJIOPOBOJIOPOJIOM. BzammonelictBue Meau C pa30aBICHHOM M KOHIEHTPUPOBAHHOW a30THOM
KHCIoTOH. B3anmonerictue docdopHoro anruapuaa ¢ Boaoi. [lormomenne ak THBUPOBAHHBIM



yIJIEM Tra30B M BELIECTB, PACTBOPEHHBIX B BOJE. 3HAKOMCTBO C KPUCTAJUNIMYECKHMMH PEIIETKAMU
rpaduTa u anmasa.
Jlabopamopusie onvimol. VI3yueHne CBONCTB COJITHOW KHCJIOTHL. 3HAKOMCTBO C 0OpasiiamMu cepbl U
cyne(huaoB MetauioB. KauecTBeHHasi peakisi Ha CEpHYIO KUCIOTY U ee cond. 26. Pacmo3naBanue
cynaburoB. Pasnoxenue xmopuna ammonus. CpoiictBa opTO()OCPOpPHOI KUCIOTHI M €€ COJeH.
3HAKOMCTBO C 00pa3iaMyu MUHEpaIbHBIX ya00peHuii. O3HaKOMIIGHHE CO CBOMCTBaAMHU KapOOHATOB U
ruspokap6onaroB. KauecTBeHHast peakius Ha kapOoHaT-uoH. CBOMCTBa KPEeMHHEBOW KHUCIOTHI U
pacTBOpoB cmiHMKaroB. O3HaKOMJIEHHE C OOpa3laMd TPHPOTHBIX CHIIMKATOB, CTPOUTEIHHBIX
MaTepuasIoB, MEJIOM, U3BECTHSAKOM, MPaMOpPOM, KBapLieM, INIMHOM, OJIEBBIM LIIATOM.

Tema 4. XumMusi MeTaJ/Ll10B (5 4acoB)
ITonoxxenue MmerawioB B Ilepuoauueckoi cucreMe xumudeckux aieMeHTtoB [[. M. Menneneesa.
Crpoenue atomoB MeTaiuioB. [loHaTHe 0 MeTamnyeckod cBsi3u. OOIIME CBOWCTBA METAILIOB.
CrniocoOb1 nosryuenust MetayuioB. [lonsTue o Metayutyprud. Psia HanpsbkeHuil MetaioB. BeitecHeHue
OJIHOTO ME€TaJula IPYyTUM W3 pacTBOpa COJIM. 3HAYEHNE METAJUIOB B HAPOJHOM XO3SMCTBE.
[lenounsie mMetamnsl. OOmas xapakTepucThka noAarpymnmnsl. Hartpuii, ero ¢usuueckue cBoOiicTBa,
B3aMMOJICHCTBHE C HEMETaUIaMH W BOJOW. XJIOpWUJI HATpUs — IMOBapeHHas coib. KapOoHar u
THIPOKapOOHAT HATPUS, UX MPUMEHEHHE U cBoiicTBa. OKpalliBaHNe TIAMEHH COJISIMU HATPUSIL.
Kanpuumii — mnpeactaBUTeNb CEMENCTBA IIEIOYHO3EMENbHBIX METAIOB. DU3MYECKHUE CBOMCTBA,
B3auMojieiicTBue C HeMmetaulamMu M Bojoil. CoenuHenust kanblus. Mpamop. ['mnc. U3Bects.
CrpoutenbHble MaTepuanbl. OKpalMBaHUE INIAMEHU COJISIMU KaJIbLIUS.
AmromuHuii. Duznyeckue M XUMHUYECKHE CBOMCTBA, IMpUMEHeHHe. AMQOTEpPHOCTh OKCHAA U
TUAPOKCHJIAa ATIOMHUHMUS. [[ypalFoMIH KaK OCHOBA COBPEMEHHOM aBUAIUN.
Kenezo. duzmueckue M XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBHUE C KHUCIOPOJOM, KHUCIOTAMH,
xyiopom). Coenunennst xene3a (II) u xenesa (III). KauectBennast peaknus Ha moH xene3a (III).
UyryH u cranp — BaKHEWIIME CIUIABbl JKeje3a. 3akajieHHas W OTHYyIIeHHas cTaib. Kopposus
xKenesa.
Jemoncmpayuonnsie onvimel. B3auMoneicTBue HaTpus M Kainblus ¢ BOoW. ['opeHue Hatpus B
xjope. OkpallluBaHuEe TJIAMEHHM COJISIMA HATpus M Kaiblusd. B3aumoneicTBre aqtOMUHUSA C BOJIOM,
pacTBopamMu KUCJIOT U menodeld. BoccranoBnenue oxcuna kenesa (III) amomunuem. Ilomyuenue
YKEJIE3HOTO KYIopoca pacTBOPEHUEM JKeJie3a B cepHoil kuciote. Okucienue ruapokcuaa xenesa (1)
Ha Bo3nyxe. Kopposus xenesa.
Jlabopamopnuie onvimel. 3HAKOMCTBO ¢ 00pa3aMyu METAJLIOB M CIUIaBOB (paboTa ¢ KOJUICKIUSIMHU).
PactBopeHue Marnusi, enes3a U [IMHKa B COJISTHOM KuciaoTe. BriTeCHeHHe 0HOro MeTailia APyrum 13
pactBopa conu. OcaxxJieHHe W pacTBOpEHUE TUApoKcuAa amtoMuHus. OrpeneneHHe COeTUHEHUM
xenesa (I11) B pactBope mpu moMOIIM pofaHuIa Kausl.

Tema 5. OcHOBBI Opranuyveckoil xummu (8 4acos)
[lepBoHayanbHble cBeleHUs 00 opraHudeckux BeunlecTBax. CTpoeHHE U OCHOBHBIE CBOMCTBA
yIIEBOIOPOAOB (MPEAETbHBIX M HEMNpeAeNbHBIX), CHOUPTOB (METaHOJ, JTAHO], TJIHUIEPUH),
KapOOHOBBIX KUCIOT (YKCYCHOM U CT€apUHOBOI), OMOIIOTUYECKH Ba)KHBIX BelIecTB (O€IKOB, KHUPOB,
YIJIEBOJIOB)



TemaTH4yeckoe IJIAHUPOBAHUE

Hasganue tembl (pasaena) Kos-Bo

yacoB

XapaKTepncTnKa OCHOBHBIX BU/10B y‘leﬁHOﬁ
JAEeATEJIBbHOCTH

8 ki1ace

[Tpenmer xumuun

Brnao poccutickux yuenvix 6 pazgumue XuMuieckou
Hayku. MecTo XUMHH CpeIM €CTECTBEHHBIX HAYK.

HepBOHa‘IaJIBHLIe XUMHNYCCKHEC
MMOHATHSA

OnwuceiBath cBOMCTBA BellecTB. ONpeenaTh YUCThbIE
BELIECTBA U CMECH, CIIOCOOBI pa3/iesIeHusl CMeceil.
3HaTh OCHOBHBIE MOJIOKEHHSI ATOMHO-MOJIEKYJISIPHOTO
yuenus. 3uauenue pabom M. B. Jlomonocosa 0ns
Gopmuposanus  AMOMUCMULECKO20 MUPOBO33PEHUS.
Paznuyate XxuMuueckue 3J€MEHThl U IMPOCThIE
BellecTBa. 3HaTh CUMBOJIBI XUMHUYECKUX 3JIEMEHTOB.
Onpenensrs OTHOCHUTEJIbHBIE aTOMHBIE u
MOJIEKYJISIpHbIE Macchl. PazianuaTe mpocTbie U
CJIO)KHBIE BEILECTBA, (U3NUECKUE U XUMHUECKUE
SIBJICHUSL. 3anuchiBaTh ypaBHEHUS  XUMHUYECKHX
peakuuii. OnpenensiTh TUIIbI XUMUYECKUX PEaKIUH.

Kucnopoa. Bogopoa. Bona.
PacTBOpBI.

XapakTepu3oBaTh KHUCJIOPOA Kak XUMUYECKUN
3JIEMEHT U MpocToe BeuecTBO. ONHCHIBATH €ro
XUMHUYECKHEe U (PU3UYECKHE CBONCTBA, CIIOCOOBI
MoJIydeHUs: U npuMeHenue. [laBatb Ha3BaHuUs
okcugaM.  Ompenenars  BalleHTHOCTh. COCTaBIISTh
(GbopMyIbl BEIIECTB MO BAJIEHTHOCTH. 3aMUCHIBAThH
ypaBHEHUSI MOJTYUYEHUSI KHUCIIOPO/Ia, TOPEHUS BEIIECTB.
[Tonsitue 06 amnorporuu. O30H — ATOTPOITHAS

Mo au(HUKAIHS KUCIIOPOAa. XapaKTeprU30BaTh BOJIOPOT
KaK XMMHYECKUU 3JIEMEHT U TPOCTOE BEIIECTBO.
OnuceIBaTh €ro XMMUYECKUE U PU3NYECKHE CBOWCTBA,
CMOCOOBI MOJYyYeHUs W TPUMEHEHUE. 3aluChiBaTh
ypaBHEHUS MOJYUEHUST BOJOPO/IA, €T0 XUMUUYECKHUX
CBOMCTB. 3HaTh POPMYJIBI U HA3BaHUS KUCIIOT U COJIEH.
CocraBnarb bopMyIIBI coJiei. OnuceiBaTh
¢u3nYecKue W XUMHUYECKHE CBOMCTBA BOJIBI.
[TomrydyeHue KUCIOT NpU B3aUMOJCHCTBUM OKCHIIOB
HeMeTawIoB ¢ Bomou. Iloustre 00 OCHOBaHMSX.
[Tonydenue menoyuei npyu B3aMMOACHCTBUU C BOJOM
AKTUBHBIX METAJIJIOB UM X OKcUA0B. [IpencraBnenue
0 KHUCJIOTHO-OCHOBHBIX MHAMKATOpax. PaccunThIBaThH

MacCCOBYIO JOJIIO BEUICCTBA B paCTBOPC.

(OCHOBHBIE KJIACCHI
IHCOPTaHNYCCKUX CO€IUHECHMI
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,HaB aTb XapaKTCPHUCTUKY OCHOBHBIM Kj1acCcaM
HCOPTaHNYCCKUX  BCIICCTB. OnuceIBaTh CIIOCOOBI

MOJIYYCHUS W XUMHWYSCKHE CBOUCTBA OCHOBHBIX




KJIACCOB HEOpraHMYeckux  BemecTB. Omnpenensarsb
MIPUHAJIEKHOCTh BELIECTBA K OIIPENEIEHHOMY KIaccy
coenuHeHnl. COCTaBIATh ypaBHEHUS XUMHUYECKHX
peakumii. OmnpenensiTe  BO3MOXXHOCTb MPOTEKAHUS
XMMHYECKHUX PEAKIUI B pacTBOpPAX.

[ lepnonnuecknii 3akoH /1. 1.
MenneneeBa. CTpoeHue aroma.
Xumuueckast cBsizb. CTpoeHue
BEIIECTBA
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OnuceiBaTh  MOMBITKK KJIACCU(UKAIIMK AJIEMEHTOB.
['pynmer JJIEMEHTOB CO CXOAHBIMM CBOMCTBaMHU.
AmdoTepHBIE  OKCHUABI W THAPOKCHIBL.  JKuszueo u
dessimenvhocms /]. U. Menoeneesa llepnonnueckas
cucrema u [lepuonnueckwnii 3akoH. CTpoeHHe aToma.
Ormpenenarb COCTaB aTOMHOTO Sijpa, YHCIIO
AJIEKTPOHOB B aroMe. 3HATh pacIpeleeHue
AJIEKTPOHOB B DJIEKTPOHHBIX CJIOSAX AaTOMOB
XUMHUYECKUX 3JIEMEHTOB l—3-ro  mepuonaos.
XapakTtepu3oBaTbh xuMudeckue 351eMeHTbl Ne 1—20 Ha
OCHOBaHUU UX NojioxeHus B [lepuoguueckoil cucreme
xumudeckux syemeHToB JI. M. MenneneeBa u
CTPOEHHUS UX aTOMOB. /[aBaTh XapaKTepUCTUKY BUaM
XUMHUYECKOH CBSI3H, COCTABIISATh CXEMbI 00pa30BaHuUs
XUMUYECKON CBSI3H, paznuyaTh ~ BELIECTBA
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHUS, TUIIbI
KPUCTAJUIMUECKUX pereTok. OnpenensaTh CTeneH!
OKHCJICHUS SJIEMEHTOB.

9

KJI1acc

CrexnomMeTpusl.
[KonmruecTBeHHBIE OTHOIICHHS B
X UMHN

IHpOBOI[I/ITI) pacyeTsl MO0 XUMHUYECKHM (opMyriam

[BeiBon xumuueckoil (opMmysbl coelMHEHHs. 3HaTb

pMaccay, «MOJ'IHpHLIfI 00bEM». Pemenue paCyYCTHBIX

lﬁmqncneﬂne MAaCChI OJJHOTO U3 ITPOJTYKTOB PEAKIIMU 10

HAaXO0’KJIEHWE MacCOBOH JI0JU DJIEMEHTA B COSTUHEHHUN ).
MOHATHS «KOJIMYECTBO BEIIECTBA», «MOJIbY, «COJISIPHAS

3afgay 1Mo (GopMysaM U YpPaBHEHUSIM XMMHUYECKHX
peakuuii. Beruncienue maccel, 00beMa MU KOJIMYECTBA
BeIlleCTBAa 10 M3BECTHOM Macce,  00beMy WIH
KOJIMYECTBY BEILIECTBA OJHOIO W3 PEarcHTOB  WIIN
poyKTOB. PacueTsl 00beMHBIX OTHOIIEHUH ra3oB B
peakuusax. PacyeTsl 10 ypaBHEHUAM PEakLUi B ciydae,
KOI/Ia OJHO U3 BEIECTB HAXOAWUTCS B HEIOCTATKE.

acce HCXOJHOTO BEILECTBA, cozepaKalierq
OIIPEACIICHHYIO JIOJII0 TpUMeceil. BoIxoa XuMudeckou
peakiuu. OmnpeneraeHue BbIXoa.

X UMU4ecKast peakims

3HATH TOHATHUSA «AJICKTPOJIUTBD> U «HEIJICKTPOJIUTHID»,
Jgucconuanusga», «CTCIICHb JUCCOHalun», «CTCIICHDb
(OKHUCJICHUS)). OOBSICHATD CYTb TCOPUU




DIICKTPOJIMTHYECKOU JUCCOLMaIn, IIPOLIECCOB
OKHMCIICHHSI U BOCCTAHOBIICHUS,  JJIEKTPOJIU3A.
(COCTaBIATh MOJEKYJAPHBIE W HWOHHBIE YPAaBHEHMS
peakinii HOHHOTO oOMeHa. OnpeaensaTh BO3MOXXHOCTh
[IpOTeKaHMUsl peakuui HOHHOro oOMmeHa. CoCTaBIAThH
bJIEKTPOHHBIN OanaHc u ypaBHenust OBP. Ponw pycckux
VUeHbIX 8 pa36UMuL npeocmasieHui 0o
DKUCTUMENbHO-60CCMAHO0BUMENbHBIX peaxkyusx.
['vponns CoJen. [laBatb XapaKTEPUCTUKY
KUMUYECKMM DPEAKLMSIM 110 Pa3IUYHBIM IIPU3HAKaM.
Pemrate 3agadn 10 ypaBHEHUSIM TEPMOXHMHUYECKHUX
pEaAKLIUA.

3 Xjumusi HeMeTauIoB

J[aBaTh XapaKTEPUCTHUKY 3JICMEHTaM  HEMeTaJjlaM.
BriiensaTs 001Me CBOWCTBA U pa3Inyus HEMETaJIOB.

OnuceIBaTL CBOMCTBA COCNVHEHUN  HEMETAJIOB
(CocTaBlIsSITh ~ yYpaBHEHUS XUMHYECKHX peaKIu,

OITMCHIBAOIITNX CBOMCTBaA HEMECTAJIJIOB n ux
COCTUHCHUM. OHpeI[eJ'IHTB HaIn4uc HOHOB
O6p330BaHHBIX HEMCTallIaMH, C IIOMOIIBIO

KaueCTBEHHBIX peakuuil. Xumuueckoe 3acpssHenue
pKpYICcaroueli cpedbl OKCUOAMU cepbl U a30mda.

XMMUI METAJLIOB

X apakTepu30BaTh 00IIHME CBOWCTBA METAJIJIOB, CIIOCOOBI
[10JTydeHsl MeTayuloB. [IoHATHE O MeTauTypruu.
Bnauenue memannog 6 HAPOOHOM XO3AlCHEe.
XapakTepru3oBaTh LLIEJIOYHBIE METaJUIb

[IICTTOYHO3CMCIIbHBIC MECTAJIJIbI, aJIIOMHHHfI, KEJIC30 U UX

CBOMCTBA. MneHTHUIIMPOBATh COCTMHEHUS MIETOYHbIE
1 [EJI0YHO-3€MEIIbHBIE METAUIbl [0 OKPAIWBAHUI|

[ulaMeHu ux cosaMu. Omnpenensats HaJludue HOHOB
pKeIe3a, @JIIOMUHHA B PacTBOpPax C  IOMOILBI)
KaYECTBEHHBIX PEaKLIUA.

(OCHOBEI OpFaHI/I‘{eCKOﬁ XHUMHNHU

3nauenue pabom pyccKkux yuyeHvlx 8 pa3zgumuul

PP2AHUYECKOU — XUMUU. JlaBaTb XapaKTEPHUCTHUKY|
yIJIeBOJOPOJAaM, CHHpPTaM,  KapOOHOBBIM KHCJIOTaM,

OHOIOrHYECKH BaXKHBIM BEIIECTBAM




