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1 TIlnanupyemble pe3yJabTAThl OCBOCHHSI Y4eOHOro nmpeaMera « XMMMSD)

JlesTenbHOCTh 00pa30BaTEIbHOIO YUPEXKI€HUS 00111ero 00pa3oBaHus B 00y4eHUU XUMUU HallpaBiIeHa Ha JOCTHKEHHE 00YJarOLIMMHUCS CIIeTyIOIX
JIMYHOCTHBIX Pe3y/IbTaTOB:
Ilampuomuueckozo 6ocnumanus
1) IEHHOCTHOrO OTHOIIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY U HAYUYHOMY HacJI€[UI0, IOHUMaHUs 3HAUE€HUSI XUMUYECKOW HayKH B
KHU3HU COBPEMEHHOT0 O0OIIecTBa, CIIOCOOHOCTH BIaJeTh JIOCTOBEpHON HHQOpMaLuel o MepeqoBbIX AOCTHKEHHMSIX M OTKPBITUAX MHUPOBOH U
OTE€YECTBEHHON XMMHUHU, 3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSAX 00 yCTpoiicTBE MUpa U OOLIECTBA;
I'pasicoanckozo éocnumanus
2) mpencTaBiI€HMS O COLMAIBHBIX HOpMAax W NpPaBWJIAX MEXKIMYHOCTHBIX OTHOLIEHHM B KOJUIEKTHBE, KOMMYHHKAaTHBHOM KOMIIETEHTHOCTU B
OOIIIECTBEHHO II0JIE3HOM, Y4eOHO-HMCCIe0BaTeNbCKONW, TBOPUECKOM M JPYrUX BHJAX IESTENbHOCTH; FOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOM
NESATEeIbHOCTH TIPH BBIOJHEHWH Y4YEOHBIX, MO3HABATENBHBIX 3334, BBINOJHEHUHM XHMHUYECKHX AKCIIEPHMEHTOB, CO3AaHUU Y4YEOHBIX IPOEKTOB,
CTpeMJICHHsI K B3aUMOIIOHMMAHUIO U B3aMMOIIOMOIIM B MPOLIECCE 3TOM yueOHOM AeATeNbHOCTH; TOTOBHOCTH OLIEHUBATh CBOE MOBEIEHUE U MOCTYIIKU
CBOMX TOBAPHIIEH C IO3ULMU HPABCTBEHHBIX U IIPABOBBIX HOPM C YY4ETOM OCO3HAHMS MOCIEACTBUN ITOCTYIIKOB;
Ilennocmu nayunoz2o nosnanus
3.1) MHpOBO33pEHYECKUX MPEICTABICHU O BEMIECTBE M XMUMHYECKOW PEAKIMH, COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO pPa3BHTHSI HAyKH WU
COCTABJIAIOLINX OCHOBY /ISl IOHUMaHMs CYIIHOCTH HAay4HOM KapTHHBI MHpa; NPEACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS MPUPOIbI,
B3aMMOCBS35IX YEJIOBEKA C MIPUPOIHOM CPEIoi, O POJIY XMMHUH B IO3HAHNHU ITUX 3aKOHOMEPHOCTEH;
3.2) no3HaBaTeNbHBIX MOTUBOB, HAIIPABJICHHBIX HA MOJTY4YE€HUE HOBBIX 3HAHHUM 110 XUMHUH, HEOOXOAUMBIX JJIs1 OOBSICHEHHUS Ha0JII0/JaeMbIX MTPOLIECCOB U
SIBIICHHI,
3.3) mo3HaBaTeIbHOM, MHPOPMALMOHHON M YMUTATEIBCKOW KYJbTYPbI, B TOM YHCJI€ HABBIKOB CAaMOCTOSTENIbHOW pabOThl ¢ Y4eOHBIMH TEKCTaMH,
CIPaBOYHOM JINTEPATYPOH, TOCTYITHBIMU TEXHUYECKUMHU CPEICTBAMU MH(POPMAIIMOHHBIX TEXHOJIOTHIA;
3.4) unTepeca Kk 00y4eHHMIO M MO3HAHHIO, JIFOOO3HATEIILHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K caM0OOOpa30BaHUIO, MPOEKTHOM M HCCIeI0BATENbCKOM
NesITeIbHOCTH, K OCO3HAHHOMY BBIOOPY HalpaBJIE€HHOCTH U YPOBHS 00Y4YEeHHMsI B 1aJbHEHIIEM;
Dopmuposanus Kyabmypol 300p06bsa
4) oco3HaHUS LIEHHOCTHU U3HU, OTBETCTBEHHOI'O0 OTHOLIEHHS K CBOEMY 3710POBbIO, YCTAHOBKU Ha 370POBBIN 00pa3 >KU3HU, OCO3HAHUS MOCIEICTBUI 1
HENpUATHS BPEAHBIX NPUBBIUEK (YHOTpeOJEeHUs alkoroJisi, HapKOTHKOB, KypeHHs), HEOOXOIMMOCTH COOJIIOJCHMS MpaBUJ O€30MacHOCTH MpHU
oOpallleHuU C XUMUYECKIMH BEIIECTBAaMU B OBITY U PEaIbHOM KU3HU;
Tpyooeozo éocnumanus
5) UHTepeca K MPaKTUYECKOMY HM3Y4YeHHIO Mpodeccuil U Tpyaa pa3IudyHOro poja, yBaXXeHHe K TPYAy U pe3ylibTaTaM TPYI0BOH AESTeNbHOCTH, B TOM
Yuciae Ha OCHOBE NMPUMEHEHHsS MPEIMETHBIX 3HAHWN MO XUMHH, OCO3HAHHOTO BhIOOpA MHIMBUAYAJIBHOW TPAEKTOPUHU MPOAOIDKEHHUS 0O0pa3oBaHUs C
y4€TOM JIMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTU K XMMMH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH; yCHeHON MPpOo(heCCUOHAIbHON JesTeIbHOCTH
Y pa3BUTHUS HEOOXOJUMBIX YMEHUIl; TOTOBHOCTH aJJallTUPOBATHCS B MPO(ECCUOHATBHON Cpejie;
IKonozuueckozo 6ocnumanus



6.1) sKomornyecku 1enecoo0pa3HOro OTHOIIEHUS K MPHUPOJE KaK MCTOYHMKY KH3HM Ha 3eMie, OCHOBE €€ CYyIEeCTBOBAaHUS, NOHUMAHUS IIEHHOCTH
3I0pOBOr0 U 0e30MacHOro obpa3a »KU3HH, OTBETCTBEHHOIO OTHOLIEHHS K COOCTBEHHOMY (PM3MYECKOMY M IICUXHUYECKOMY 3/10pOBbIO, OCO3HAHUS
LEHHOCTH COOJIIO/ICHHS ITPaBUII 0€301IaCHOTO MOBEACHHS ITPU PabOTe C BEIIECTBAMH, a TAK)KE B CUTYaLIUsAX, YIPOKAIOIINX 30POBBIO U JKU3HU JII0 JICH;
6.2) criocOOHOCTH NPUMEHSTh 3HaHUS, MOJydaeMble IPU M3YyYEHUU XUMHHM, AJIS pEIleHUs 3a]ad, CBSA3aHHBIX C OKpY)KaloLled NpUPOAHOM cpenoH,
MOBBILLIEHUS YPOBHSI 3KOJIOTMYECKON KYJIbTYpPBI,

0CO3HaHM INT00AIIBHOIO XapaKTepa 3KOJIOIMYECKUX MPo0IeM U IyTel UX pelIeHus IOCPEICTBOM METOI0B XUMUH;

6.3) PKOJIOTHYECKOTO MBIIUICHUS, yMEHUSI pyKOBOJACTBOBATHCS UM B ITO3HABATEIBHON, KOMMYHHUKATHBHON M COLIMAIBHOM MPAKTHKE.

MeTanpeaMeTHbIMHU pe3yIbTaTaAMHM OCBOCHMS BBIITYCKHUKAMHW OCHOBHOM ILIKOJIBI IIPOIPAMMBI 110 XUMHHU SIBIISIOTCS:

1. BHajieHne yHUBEPCATbHBIMH €CTECTBEHHO-HAYYHBIMU CIIOCOOAMHU AESITENbHOCTU: HAOMIOeHIE, U3MEPEHHE, IKCIIEPUMEHT, Y4eOHOE UCCIIeIOBAHMHE;
IIPUMEHEHUE OCHOBHBIX METOJI0B MO3HAHUS (CUCTEMHO-UH(MOPMAIIMOHHBIN aHallu3, MOAEIMPOBAHNE) )i U3YUYEHUS Pa3IMUHbIX CTOPOH OKpYXKarolien
NENUCTBUTEIBHOCTH;

2. WCIONB30BaHWE YHHUBEPCAJBHBIX CIIOCOOOB NEATEIBHOCTH IO PEIICHHIO MPOOJIEM M OCHOBHBIX MHTEUIEKTYaJIbHBIX OIEpAIHii: MCIOJIb30BAHUE
OCHOBHBIX HHTEJUIEKTyallbHBIX OmNepanuii: (GopMmynupoBaHHe TUIIOTE3, aHAIU3 M CHUHTE3, CpaBHEHHE, O0OOIIeHHEe, CHUCTeMaTHU3allys, BBISBICHUE
MIPUYMHHO-CIIEACTBEHHBIX CBSI3€H, ITOMCK aHAJIOTOB;

3. yMeHHe reHepupOoBaTh UJIEU U ONPEAEIATh CPECTBA, HEOOXOIUMBIE IS UX peau3alii;

4. yMeHue onpeAessaTh LeNU U 3a/1a41 JesITeIbHOCTH, BBIOMPATh CPEJICTBA peaTu3alliy eI U IPUMEHATh UX Ha IPAKTUKE;

5. UCIOJIb30BaHMUE PA3IMYHBIX UCTOUHUKOB JUIS MTOJIyYEHUSI XMMUYECKON MH(POpMaIUH.

BbInyCKHUK HAY4YHUTCH:

1. B mo3naBarenbHOU chepe:

- 1aBaTh ONPECICHUS U3YUCHHBIX MTOHSATUHN: BEIIECTBO (XMMUYECKUI AIIEMEHT, aTOM, HOH, MOJIEKYJa, KPUCTAIUTHYECKAst PEIIeTKa, BEIEeCTBO, TPOCTHIE
U CJIOKHBIE BEIIECTBA, XUMHUEcKas (popmysa, OTHOCUTEIbHAsI aTOMHAsl Macca, OTHOCUTEIbHASI MOJIEKYIsIpHAsi Macca, BaJICHTHOCTh, OKCUJIbI, KUCIIOTHI,
OCHOBaHMsI, COJTH, aM()OTEPHOCTh, MHIUKATOP, MEPUOANIECCKUIN 3aKOH, IEPUONIECKas CUCTeMa, TIEPHOINYECKast TaOJINIIa, H30TOIBI, XUMUYECKas CBSI3b,
ANEKTPOOTPHUIIATETILHOCTh, CTENEHb OKHUCIICHHUS, JJIEKTPOJIUT); XMUMHUECKas peakivs (XMMHUYECKOe ypaBHEHHUE, T€HETHYeCKas CBs3b, OKHCIIEHHE,
BOCCTaHOBJICHUE, DJICKTPOTUTHIECKAs JUCCOIHAIIHS, CKOPOCTh XUMHUYECKOM PEeaKInn);

- opmynupoBaTh nepuonnyeckuit 3akoH /.M. MeHneneeBa u packpbIBaTh €ro0 CMBICIT;

- OMUCHIBATH JIEMOHCTPAIMOHHBIE U CAMOCTOSATEIBHO MPOBEJACHHBIE YKCIIEPUMEHTHI, UCIIOIB3YS JIJI 3TOI0 €CTECTBEHHBIN SI3bIK U SI3bIK XMMUU;

- OIMCHIBATh U pa3anyaTh U3yYECHHBIEC KIACChl HEOPTaHUYECKUX COCIMHEHUH,

- HaOJTI01aTh IEMOHCTPUPYEMBIE U CAMOCTOSITEIHFHO MPOBOANMBIE OMBITHI, XHMHUYECKUE PEAKIINH, TPOTEKAIONINE B IPUPOJIC U B OBITY;

- IeTIaTh BBIBOJIBI M YMO3AKIIIOUEHUS U3 HAOMIOCHUH, H3yUYEeHHBIX XUMHUECKUX 3aKOHOMEPHOCTEH, MPOTHO3UPOBATH CBOMCTBA HEM3YUYCHHBIX BEIIECTB
10 aHAJIOTUH CO CBOWCTBAMH U3Y4YECHHBIX;

- CTPYKTYPHPOBATh H3yYEHHBIA MaTepral U XUMHUUECKYIO0 HH()OPMAIIHIO, TTOIYICHHYIO U3 APYTUX HCTOUHUKOB;

- MOJEIUPOBATH CTPOCHUE aTOMOB 3JIEMEHTOB IIEPBOT'O - TPETHETO MEPUOI0B, CTPOCHHUE MPOCTENIIINX MOJIEKYIL.



2. B leHHOCTHO-OpUEHTAIMOHHOM cepe:

- aHaJIM3MpPOBATh M OIICHWBATh TOCIEICTBHS JUISI OKPYXAIOIIEH Cpeabl OBITOBOM M TPOM3BOIACTBEHHOW NEATEIHLHOCTH YEIOBEKAa, CBSI3aHHOW C
nepepaboTKOM BEIIECTB;

- Pa3bACHATH Ha MpUMepax (MPUBOIAMTH MPUMEPHI, MOATBEPKIAOIINE) MATEPHATIbHOE €IUHCTBO U B3aUMOCBSI3b KOMIIOHCHTOB JKMBOH W HEKUBOU
MIPUPOIBI M YEIIOBEKA KaK BaKHYIO YacTh ATOTO CIUHCTBA;

- CTPOHTB CBOE MOBEJICHHE B COOTBETCTBHH C TIPUHIIMIIAMU OEPEIKHOTO OTHOLICHHUS K IPUPOJIC.

3. B TpynoBoii cdepe:

- IUTAHUPOBATh U IPOBOIUTh XMMUYCCKHIA IKCIICPUMECHT;

- UCIIOJIb30BATh BEHIECCTBA B COOTBCTCTBHUU C UX NPCAHASHAYCHUCM U CBOfICTBaMH, OINMMCAHHBIMHA B UHCTPYKIUAX 110 IPUMCHCHHIO.

4. B cdepe 0e30naCHOCTH KU3HEACATCILHOCTH:

- OKa3bIBaTh NEPBYIO MOMOIIb ITPH OTPABJICHUSX, 0XKOTAaX M JPYTUX TPaBMaXx, CBA3aHHBIX C BEIIECTBAMH U JIAOOPATOPHBIM 000PYAOBAaHUEM.

1. Copnep:xxanue padoyeii nporpaMmbl Kypca XuMHHU
8 ki1ace

BBenenue (4 yacoB)

X¥UMHS — HayKa O BEIIECTBAX, UX CBOMCTBAX U MPEBPALIECHUSAX.

[ToHsITHE O XUMUYECKOM 3JIEMEHTE U (opMax €ro CylecTBOBaHUS: CBOOOJIHBIX aTOMAaX, POCTHIX U CII0KHBIX BEIIECTBAX.

ITpeBpamenus Beniect. OTINYNE XUMHUUECKUX PEAKIUN OT GU3NUECKUX SABICHUNA. POJb XMMHHU B )KU3HHU YenoBeka. XeMopUIus U XxeMopoOous.
KpaTkue cBeneHus U3 UCTOpUM BO3HUKHOBEHUS U pa3BUTHs xumuu. [lepuoxa anxumuu. [lonstue o ¢punocopckom kamue. Xumus B XVI B. Pazputue
xuMuu Ha Pycu. Posib 0TeuecTBEHHBIX yUeHBIX B CTAHOBJICHUN XMMHUYECKON Hayku — paboTel M. B. JlomonocoBa, A. M. bytieposa, /. 1. Menneneesa.
XuMuyeckasi CUMBOJIMKA. 3HAKM XMMHMYECKHUX DJIEMEHTOB U NMPOUCXOXKICHHE UX Ha3zBaHUU. Xumuueckue Gopmysbl. MHAekcsl U Kod3()PUIIMEHTHI.
OTHOcCHTENbHbIE AaTOMHAs U MOJIEKYJISIpHAsi Macchl. PacueT MaccoBOM 10/ XUMHUYECKOTO 3JIeMEHTa Mo (hopMyJie BelecTBa.

[lepuoanueckas cucrema xumuueckux sneMeHToB /. . Menzeneesa, ee cTpyKTypa: Maible U OOJbIINE MEPUOJIbI, TPYIIIBI U MOATPYIIHI (TJIaBHAs U
noboyHast). [leproauueckas cuctemMa Kak CIpaBOYHOE [OCOOUE /ISl MOTyYEHUS CBEACHUIH 0 XMMUYECKHUX 2JIEMEHTaX.

PacuyerHbie 3a1a4u.

1. HaxoeHre OTHOCUTEIIBHONW MOJICKYJIIPHON MAacChl BEIIECTBA 1O €r0 XUMUUYECKOU (hopmyIe.

2. Beluucnenne MaccoBoil 10U XUMHUYECKOTO AJIEMEHTA B BEILIECTBE IO €ro popmyie.

Pa3neun I. ATombl xXuMHYeCKHX 3J1eMeHTOB (10 yacoB)
ATOMBI Kak (hopMa CyIIECTBOBAaHHS XMMUUYECKHX 3J1€MEHTOB. OCHOBHBIE CBEJICHHS O CTPOCHUHU aTOMOB. /l0Ka3aTenbCcTBa CIOKHOCTH CTPOCHHS aTOMOB.
OmnbiTel Pesepdopna. [TnanerapHast Mosienb CTpOCHUS aTOMa.



CocraB aTOMHBIX siIep: MPOTOHBI U HEUTPOHBI. OTHOCUTEIbHAS aTOMHAs Macca. B3anMOCBSI3b MOHSTHI «IIPOTOH», «HEHUTPOH», «OTHOCUTEIbHAsS
aToMHasi Maccay. l3MeHeHune yncia mpoToHOB B siIpe aTOMa - 00pa30BaHKME HOBBIX XUMUYECKUX AJIEMEHTOB. I3MeHeHue ynciia HeWTPOHOB B SiApe aTomMa
- oOpa3oBanue n30TonoB. COBpEMEHHOE ONPEICICHUE MOHATUS «XUMUYECKHUM ArieMeHT». 30TOmbl Kak pa3HOBUIHOCTH aTOMOB OJIHOTO XMMHYECKOTO
AJIEMEHTA.

OnexTpoHbl. CTpOCHHE 3JICKTPOHHBIX 000JI0YEK aTOMOB XMUMHUYECKHX dyieMeHToB Ne 1-20 mepuonmyeckoii cucremsl [[. 1. Menneneepa. [lonsitue o
3aBEpUICHHOM U HE3aBEPILICHHOM 3JIEKTPOHHOM CJI0€ (PHEPreTUYECKOM YPOBHE).

[lepuoanueckas cuctema XumMuueckux 31emMenToB . . MenaeneeBa u crpoeHue aroMoB: (PU3HMUECKUN CMBICI IOPSAKOBOTO HOMEpa 3JI€MEHTa, HOMepa
TpyMIbl, HOMEpa Mepuoja.

N3menenune yncia 37eKTPOHOB Ha BHEITHEM AJICKTPOHHOM YPOBHE aTOMa XMMHUUYECKOI0 3JIEMEHTa — 00pa30BaHUE MOJIOKUTEIBHBIX U OTPULIATEIBHBIX
noHoB. Monbl, 00pa3oBaHHbIE aTOMaMU METAJUIOB U HEMETaJUIOB. [IpuyrHbI H3MEHEHHS] METANINYECKUX U HEMETAJUIMYECKUX CBOMCTB B MEPUOJAX U
rpyImrmax.

ObpazoBanue OuHapHbIX coeuHeHui. [lonaTue o0 noHHOI cBsi3u. Cxembl 00pa30BaHUs HOHHOM CBS3H.

B3aumopeiicTBe aTOMOB XUMHUYECKHX 3JIEMEHTOB-HEMETAIIIOB MEXKTy CO00 — 00pa3oBaHue JBYXaTOMHBIX MOJIEKYJI IPOCTHIX BemecTB. KoBaneHTHAs
HEMNoJISIpHAsi XUMUYECKasl CBSI3b. DJIEKTPOHHBIEC U CTPYKTYPHBIEC (DOPMYIIBI.

B3auMogeiicTBue aToOMOB XMMHYECKHX JJIEMEHTOB-HEMETAIOB MEXIy C000i — oOpa3oBaHue OWHApHBIX COCIUHEHHM HEMETaJlIOB.
DNeKTpooTpULAaTENbHOCTh. [[OHSATHE O KOBaJIEGHTHOM MOJIIPHOM CBS3H.

B3aunMozeiicTBre aTOMOB XUMHUYECKHUX 3JIEMEHTOB-METAIIOB MEXAY CO00i — 00pa3oBaHKe METAIITMYECKUX KpUCTAIIOB. [IoHITHE 0 MeTaIMUeCcKOM
CBS3H.

JdemoncTpauuu. Mojenu aToMOB XUMHUECKHX 31eMeHTOB. [leproaudeckas cucrema xumuueckux snemenToB J[. . Menpeneena.

Paszgea II. IIpocThie BemecTBa (7 yacoB)

[TonoxkeHne MeTayuioOB U HEMETAJJIOB B MEPUOJUYECKON cucTteMe xuMuueckux snemeHToB JI. M. MenneneeBa. Bakneilmme npocTeie BellecTBa -
METaJUTBL: KEJe30, ATFOMUHUHN, KaabIlui, MarHui, HaTpui, Kanui. O0mme Qu3nyeckre CBOWCTBA METAIITIOB.

Bakueiime npocTsie BElIecTBa - HEMETaJTbl, 00pa30BaHHBIE aTOMaMH KHCIIOPOa, BOJIOPOa, a30Ta, cephl, hocdopa, yraepoaa. CnocoOHOCTh aTOMOB
XUMHUYECKUX DJIEMEHTOB K 00pa30BaHUIO HECKOJIBKHUX MPOCTHIX BEIIECTB - aJUIOTPOIHs. AJUIOTPONHBIC MoauduKauu Kuciopoaa, pocdopa u onosa.
Meramnueckiue 1 HeMETAINTMYECKUE CBOMCTBA MPOCTHIX BelEeCTB. OTHOCUTENBHOCTD JIEJIEHUS MTPOCTHIX BEIIECTB HA METAJLJIBI U HEMETAILIIBI.
[TocTostnaas ABoraapo. KomnuectBo BemectBa. Monbs. Mossipaast Mmacca. MosipHbIi 00beM Ta3000pa3HbIX BellecTB. KpaTHbIe e TMHUIBI KOJTMYECTBA
BEIECTBA - MUJUIUMOJIb U KHJIOMOJIb, MIJUTUMOJISIPHASL M KUJIOMOJISIPHAS. MACChI BEUIECTBA, MUJUTMMOJISIPHBIN M KHJIOMOJISIPHBIN 00BheMbI Ta3000pa3HBIX
BEIIECTB.

Pacyetsl ¢ ncmonb30BaHUEM MOHITHIH «KOJIMYECTBO BEIIECTBAY, «MOJIIPHAS Maccay, «MOJIIPHBIA 00bEM Ta30B», «IIOCTOSTHHAST ABOTAIpO».

PacuerHble 3axaun. 1. Beraucienre MoaspHOM MacChl BEHIECTB 1O XUMUYECKUM (popmynam. 2. PacueTsl ¢ MCIONb30BaHUEM TOHSITHI «KOJTUYECTBO
BEIIECTBAY, «MOJIIPHAS MAccay, «MOJIIPHBIA 00BEM Ta30BY», «IIOCTOSTHHAST ABOTAAPO».

JemoncTpauuu. [Toryderne o3ona. O6pasiiel 6e10ro U ceporo 0joBa, 6emaoro u kpacHoro Gocdopa. HekoTopsie MeTaIbl 1 HEMETAUTB KOJTMYECTBOM
BemiecTBa 1 Monb. Mogenb MOJIIPHOTO 00beMa Tra3000pa3HbBIX BEIECTB.



Paznen II1. CoennHenusi XuMH4YeCKHUX 3J1eMeHTOB (12 yacoB)

Crenenp okucnenus. OrnpeneneHue CTENEHH OKUCICHUS AJIEMEHTOB MO XuUMHuYeckol (opmyne coeamnenus. CocraBienue ¢Gopmyn OWHAPHBIX
coeiMHeHuH, o0muii crioco0 ux Ha3blBaHUs. buHapHbIe coeMHEHMs: OKCUBI, XJIOpUAbI, cynbduasl u ap. CocraBienue ux ¢popmyin. IlpencraBurenn
OKCHJIOB: BOJIa, YIJIEKUCIIBIN a3 U HeraleHas u3BecTh. [IpeacraBurenu ieTyuynx BOJOPOIHBIX COEMHEHUI: XJI0POBOJOPOL M AMMHAK.

OcHoBaHMsl, MX COCTaB M Ha3BaHUs. PacTBOpuMOCTh OcHOBaHMH B Boje. Tabmuua pacTBOpUMOCTH THMAPOKCHUIOB M cojeil B Boze. IlpencraBurenu
1esIouei: TUIPOKCH/IbI HaTpHs, Kayind U Kaiblus. [loHsTHe 0 KauecTBeHHbIX peakuusax. MHaukaTopel. 3MeHeHne oKpacku HHIUKAaTOPOB B IIE€I0YHON
cpene.

Kucnotsl, ux cocra u Ha3zBaHus. Kinaccudukanus kuciot. [IpeacrtaBuTeny KUCIOT: CepHasi, COISIHAA U a30THAsA. VI3MeHeHne OKpacKyu WHAUKATOPOB B
KHUCJIOTHOH cpejie.

Counu Kak MPOM3BOIHBIE KUCIIOT U OCHOBaHMA. VX coctaB u Ha3BaHus. PactBopuMocTh coneld B Boae. [IpeacraBurtenu coneit: Xiopua HaTpusi, KapOoHAT
u docdar KabIus.

AMop@dHbBIE U KPUCTAJUINYECKUE BEIIECTBA.

MexMoneKyspHble B3auMOJeHcTBUSA. THUIIbI KPUCTAIUIMUECKUX PEIIETOK: HOHHAsI, aTOMHAs, MOJICKYJISIpHAs U MeTaJUIMyecKas. 3aBUCUMOCTb CBOMCTB
BELIECTB OT TUIOB KPUCTAIIIMYECKUX PEIIETOK.

BemecTBa MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH ITOCTOSHCTBA COCTaBa /ISl BEIIECTB MOJIEKYJISIPHOTO CTPOEHHUS.

UYuctele BemecTBa U cMecu. [IpumMepsl KUIKKUX, TBEPABIX U ra3000pa3Hbix cMmeceld. CBolcTBa YMCTHIX BemlecTB U cMmecell. Mx coctaB. MaccoBas u
00bEeMHas J10JI1 KOMIIOHEHTa cMecH. PacdeTsl, CBsI3aHHBIE C MCTIOIb30BAHUEM MOHSTHUS «IIOTSI».

Pacuernble 3agauu. 1. Pacuer maccoBoil 1 00beMHOM J10JIel KOMIIOHEHTOB CMECH BEIIECTB. 2. BrIuncienne MaccoBO# JJ0JIM BEIIECTBA B PACTBOPE T10
M3BECTHON Macce pacTBOPEHHOI'O BEIIECTBA U Macce pacTBOpUTENs. 3. BrluncieHre Macchl pacTBOPSIEMOIO BEIIECTBA U PACTBOPUTENS, HEOOXOMMBIX
JUISl IPUTOTOBJICHHUSI ONIPEAEIIEHHON MacChl pacTBOpa C U3BECTHOW MAacCOBOM J0JIEH PACTBOPEHHOI'O BEILIECTBA.

Jemoncrpanuu. O6pa3ibpl OKCHIOB, KUCIOT, OCHOBAaHUN M coiieil. MoJenn KpUCTaIIMUeCKUX PEIIeTOK XJIOpUJa HaTpus, ajaMasa, OKCHJa yriepoja
(IV). B3psiB cmecu Boziopoia ¢ Bo3ayxoM. CriocoObl pa3aenenus cmeceil. JJuCTUIsms BOIbI.

JlaGopaTopHble onbITHI. 1. 3HaKOMCTBO ¢ 00pa3IiaMH BEIIECTB pa3HbIX Ki1accoB. 2. Pa3nenenue cmecei.

Paznen IV. Usmenenusi, npoucxoasimue ¢ Bemecrsamu (10 yacos)

[ToHsATHE SIBNCHUI KaK M3MEHEHHH, MPOUCXOASIINX C BEIIECTBAMHU. SIBIIEHUS, CB3aHHBIE C M3MEHEHHUEM KPHCTATMYECKOTO CTPOCHUS BEUIECTBA MPH
MTOCTOSIHHOM €T0 cocTaBe, — (u3ndeckue sipieHus. Gusndeckue siBICHNUS B XUMHAH: TUCTUIUIALS, KPUCTAITN3AIUs, BEIITApUBAaHNE U BOTOHKA BEIIECTB,
LHeHTpU(pyrupoBaHue.

SIBneHust, cBsI3aHHBIC C U3MEHEHHEM COCTaBa BEIIECTBA, — XUMHUUYECKHE peakuuu. [Ipu3Haku U ycloBUs MPOTEKaHUSI XUMUYECKUX peakuuid. [TonsTue
00 3K30- ¥ SHAOTEPMHUECKUX peaklusx. Peakiuy ropeHust Kak 4aCTHBIN Cllydail SK30TEPMHUYECKUX peakluid, MPOTEKAIOUINX C BbIICICHUEM CBETA.
3aKOH COXpaHEHUs MacChl BelIecTB. XMMUYECKHE YpaBHEHH. 3HaUeHNE HHAECKCOB U K03 duimenToB. CocTaBieHNE YpaBHEHUH XUMUYECKUX PEAKITUH.



Pacuersl o XMMHUECKUM ypaBHEHUSAM. Penienne 3a1a4 Ha HaX0XA€HUE KOJIMYECTBA BEIIECTBA, MACChl MIIM 00beMa IPOAYKTA PEAKIIUU 110 KOJIUYECTBY
BEIIECTBA, Macce WK 00bEMY HCXOIHOI0 BELECTBA. PacueTsl ¢ UCII0Ib30BaHUEM MTOHATHUS «I0JIsD», KOI'1a UCXOJHOE BELECTBO JJaHO B BUJE PAcTBOpa C
3aIaHHOM MaCcCOBOM J0JIEH PACTBOPEHHOI'O BEILECTBA UIIU CONEPIKUT ONPEICICHHYIO JTOJII0 IIPUMECEH.

Peakuuu paznoxenus. [loHsTHE 0 CKOPOCTH XUMUYECKUX peakiuil. Karanuzatopsl. DepMeHTHI.

Peakiuu coenunenus. Karanuruyeckue n HeKatanuTuieckue peakuun. O0paTUMbIe 1 HEOOpaTHUMbIE PEaKIIHH.

Peakuuu 3amemeHus. DIeKTPOXUMUYECKUN psAJ HAIIPSYKEHU N METAJIJIOB, €0 UCIIOJIb30BaHKE 1JIs IPOrHO3UPOBAHMSI BO3MOKHOCTH IIPOTEKaHMS peaKUui
MEX/1y METAJUIAMU U PACTBOPAMU KHUCIIOT. Peakiiuy BHITECHEHUS OJIHUX METAJUIOB U3 PACTBOPOB UX COJIEH JPYTMMH METallIaMu.

Peakiiun ooMena. Peakuuu HeliTpanu3auuu. Y ClIoBUS NPOTEKaHUS peakiiii oOMeHa B pacTBOpax 10 KOHILIA.

Tunsl XUMHUYECKUX peakuuil (IO MPU3HAKY «YHCIO M COCTaB MCXOAHBIX BELIECTB U MPOAYKTOB PEAKIMM») HA MPUMEpPE CBOMCTB BOAbI. Peakiius
pa3IokKEeHUsT — JJIEKTPOIN3 BOAbL. Peakuuyu coeMHEeHNsT — B3aUMOJEHCTBUE BOJBI C OKCHIAMU METAJIJIOB U HeMeTa/IoB. [loHsaTHE «ruapOKCHIBD».
Peaxium 3amenieHust — B3aUMOZEHCTBUE BOJIBI C MIETIOYHBIMH U IIEIOYHO3EMETbHBIMU MeTauiaMu. Peakinn oOMeHa (Ha mpumepe THApoIin3a Cyabhuaa
ATFOMUHHUS U KapOu/1a KaJTbIIHs).

Pacuyernsle 3axaun. 1. Beruncienue no XuMUYECKUM yPaBHEHUSIM MAacChl MJIM KOJIMYECTBA BEILIECTBA 10 U3BECTHOW Macce WM KOJIMYECTBY BEILIECTBA
OJTHOT'O M3 BCTYMAIOIIUX B PEAKLMIO BEIECTB WM MPOJYKTOB peakiuu. 2. Boruncienue Maccsl (KOJIMYecTBa BELIeCTBa, 00beMa) MPOAYKTa PeaKiiH,
€CJIM U3BECTHA Macca MCXOJHOTO BELIECTBA, COJAEPIKAIIEro ONpeesIeHHYI0 00 npuMecei. 3. Berunciaenne macesl (KOJIMYECTBa BEIEeCTBa, 00bema)
IIPOJYKTA PEAKLIMH, €CIIU U3BECTHA MACCa PACTBOPA U MAcCOBast 10JI1 PACTBOPEHHOI'O BELIECTBA.

Jemoncrpanumn. [Ipumeps! pusndeckux sBIEHUI: a) MiaBaeHue napaguHa; 0) pacTBOpEeHUE epMaHranara Kaius; r) 1uddy3us AyIIICThIX BELECTB C
ropsiel JaMrnouky HakanuBaHus. [IpuMepbl XMMHUYECKHX SIBIEHUI: a) ropeHne Maraus, ¢pochopa; 0) B3auMoAeHCTBIE CONSTHON KUCIOTHI ¢ MPAaMOPOM
WM MeJIOM; B) nosydenue rugpokcusa Mmeau (I1); r) pactBopenue nony4eHHOro ruipoOKCuaa B KUCIOTax; 1) B3aumozeiictsue okcunia meau (1) ¢ ceproit
KHUCJIOTON MPU HarpeBaHUM; €) pa3jioKeHne epMaHraHaTta Kajlus; 5k) B3auMOJeHCTBUE pa30aBIeHHBIX KUCIOT C METAJUIaMU; 3) pa3lio’keHUe epoKCcHIa
BOJIOPOJIA.

JlaGopaTopHble onbIThI. 3. CpaBHEHHE CKOPOCTH HCHIAPEHHSI BOJIBI M CITUPTA 10 HCUE3HOBEHMIO UX Kamelb Ha GUIbTpoBasibHON Oymare. 4. OkucieHue
MeIH B TUIaMEHU CIIUPTOBKH WM Topesiku. 5. [loMyTHeHne U3BECTKOBOM BOJBI OT BBIIBIXA€MOT0 yrieKuciaoro rasza. 6. I[lonydyenue yriekuciaoro rasa
B3aMMOJIEHCTBUEM CO/BI M KUCIIOTHL. 7. 3aMelleHre Meu B pacTBope xyopuaa meau (1I) sxenesom.

Xumuueckuii npaktukym Ne 1. Ilpocreiinme onepanuu ¢ Bemecrsom (4 yaca)

IIpakTnuyeckas padora Ne 1. «[Ipuemsl oOpaieHus ¢ 1abOpaTOpHBIM 000PYIOBAHUEM

IIpakTnyeckas padora Ne 2. «AHa/IN3 MOYBBI U BOJIBI»

IIpakTnyeckas padora Ne 3. «IIpurorosieHue pactBopa caxapa U pacyeT ero MacCoBOW JJOJIU B pacTBOPE»

IIpakTuyeckas padora Ne 4. «IIpu3Haky XUMHUYECKUX PEAKLIAI»

Pa3nen V. PactBopenne. PacTBopbl. Peakimyu HOHHOTro 00MeHa U OKMCJINTEbHO-BOCCTAHOBUTEIbHbIE peakuuu (18 yacos)

PactBopenne kak (u3uko-xumuueckuil mporecc. [loHstne o ruapatax m KpHcTamioruaparax. PactBopumocTts. KpuBble pacTBOPMMOCTH KakK MOJIENb
3aBHCHUMOCTH PaCTBOPUMOCTH TBEPIBIX BELIECTB OT TeMIeparypbl. HachllieHHble, HEHACHIIIEHHBIE U MEPECHIIIEHHBIE PACTBOPBl. 3HAYEHHE PACTBOPOB IS
MPUPOJBI U CETBCKOTO XO35HCTBA.



[TonsiTHe 00 AMEKTPOIUTHYECKON AUCCOUALINHN. DICKTPOIUTHI U HEIJIEKTPOIUTHI. MeXaHU3M JUCCOMMAIMH HIIEKTPOIUTOB C Pa3IMYHBIM TUIIOM XUMUYECKOU
cBs13u. CTeneHpb AMEeKTPOIUTHIECKON aucconnanyi. CHUIIbHBIE U CI1a0ble 3JIEKTPOIHTHI.

OCHOBHBIE TOJOXEHUSI TEOPHM 3JIEKTPOIMTUYECKON auccouuanuu. MoHHBIE ypaBHEHHS peakuuid. YCIOBHS MPOTEKaHWs peakiud OOMeHa MEXIy
JIEKTPOJINTAMU 10 KOHLIA B CBETE HOHHBIX IIPEICTaBICHUMN.

Krnaccudukaius HOHOB 1 X CBOMCTBA.

Kucnotsl, ux kinaccudukanus. Jlucconuanus KMCIOT U UX CBONCTBA B CBETE TEOPUU IEKTPOIIUTUUECKON TUccoranui. MoJieKyIsipHble 1 HOHHbIE YPaBHEHUS
peakuuil KucioT. BzaumozeiicTBre KUCIOT ¢ MeTalIaMU. DJIEKTPOXUMUYECKUN PsIl HANPSYKEHUI MeTauIoB. B3auMoielcTBUE KUCIIOT ¢ OKCHIaMU METAJUIOB.
B3aumopeiicTBie KHCIOT ¢ OCHOBaHMSIMH — PEaKIUs HeWTpanu3zauud. B3anMonenicTBrue KUCIOT ¢ coisiMu. Mcmonb3oBanue TabIUIbl paCTBOPUMOCTH IS
XapaKTePUCTUKH XUMHUYECKUX CBOMCTB KUCIOT.

OcHoBanus, ux knaccuukanus. Jlucconnanyss OCHOBaHUHM U MX CBOMCTBA B CBETE TEOPUH IEKTPOIUTHUECKON Aucconnanuy. BzanmoaencTsie OCHOBaHHH ¢
KHUCJIOTaMH, KUCJIIOTHBIMU OKCHJIAMH U COJISIMU. VIcTioIb30BaHne TaOIUIBI PACTBOPUMOCTH [T XapaKTEPUCTHKH XUMHYECKIX CBOWCTB OCHOBaHMH. Pa3noxenue
HEPACTBOPUMBIX OCHOBAaHUI NPU HATPEBAHUU.

Comnu, ux kmaccu(uKanus U AUCCOUMAIMS Pa3IMYHBIX THIIOB cojieil. CBOMCTBaA coyiell B CBETE TEOPHHU NMEKTPOIMTUUECKON Aucconuanni. B3anmoneiictaue
COJIel ¢ MeTajulaMM, YCJIOBHS MPOTEKaHHs ITHX peakiuid. B3auMopelcTBue cojeil ¢ KUCIOTaMH, OCHOBaHHMSIMH W coisiMH. Mcmosnp3oBaHue TaOIUIbI
PacTBOPUMOCTH JJISl XapAKTEPUCTUKU XUMUYECKUX CBOMCTB COJIEH.

O06o00mieHne cBeieHnit 00 OKCHIAX, UX KIaCCU(PUKALUU U XUMHUYECKUX CBOMCTBAX.

I'enernyeckue psabl METAJUIOB U HEMETAILIOB. ['eHeTHYeCKas CBA3b MEXy KJIaCCaAMU HEOPTaHUYECKHUX BEIIECTB.

OKHCAUTENbHO-BOCCTAHOBUTEIBbHBIE peakui. OKUCIUTENb U BOCCTAHOBUTENb, OKUCIIEHUE U BOCCTAHOBIICHHE.

Peakuny MOHHOTO OOMEHA M OKHCIUTENIbHO-BOCCTAHOBUTENbHBIE peakui. COoCcTaBIeHUE YPABHEHUNH OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIMNA METOI0M
AIIEKTPOHHOTO OasaHca.

CBoiicTBa MPOCTHIX BELIECTB — METAJJIOB U HEMETAJUIOB, KUCJIOT U COJIEH B CBETE MPEACTABICHUM 00 OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX MPOLIECCAX.
JemMoncTpanuu. VcnbiTaHue BEeIECTB U MX PacTBOPOB Ha 3JIEKTPONPOBOAHOCTh. [IBM)KEHHE OKpALIEHHBIX MOHOB B 3JIEKTPUYECKOM IOJie. 3aBUCUMOCTh
3IEKTPONPOBOJHOCTH YKCYCHON KHCJIOTHI OT KOHIIEHTpauu. B3anMoaeiicTBrue IMHKA C cepoil, comstHON kucnoToi, ximopunom meau (I1). 'openne maruaus.
B3anMoznencTere XJIOPHOM U CEPOBOJOPOAHON BOIBL.

JlabopaTopHblie onbITHI. 8. Peaknuu, xapakTepHbIe ISl pacCTBOPOB KUCIOT (COJITHOW Wim cepHOi). 9. Peaknuu, xapakTtepHbIe Ul pacTBOPOB IIEIOYEH
(ruapoxcuaoB HaTpus win Kaius). 10. [lonyuenue u cBoiicTBa HEPACTBOPUMOI'O OCHOBaHUs, Hanpumep, ruapokcuaa meau (II). 11. Peakuuu,
XapaKTepHbIe ISl pacTBOPOB cojieil (Hanpumep, 1 xjaopuga meau (II). 12. Peakuuu, xapaktepHble 111 OCHOBHBIX OKCHJIOB (Hampumep, Ui OKCUIa
kanpus). 13. Peakunn, XapakTepHble 111 KUCIIOTHBIX OKCHJIOB (HaIlpUMep, sl YIJIEKHCIIOrO ra3a).

Xumuyeckuii npakTukym Ne 2. CBoiicTBa 3/1eKTpoIuToB (3 yaca)

IIpakTnyeckas padora Ne 5. «YcioBus NpOTEKAHUS XUMUYECKUX PEAKLIUN MEXYy PACTBOPaMH JIEKTPOIUTOB O KOHIA»

IIpakTuyeckas padora Ne 6. «CBolicTBa KUCIOT, OCHOBAHUM, OKCUJIOB U COJIEH»

IIpakTnyeckas padora Ne 7. «PemieHne sKCliepMMEHTAIbHBIX 3a7au»

9 kjaacce



BBenenue. O01mas xapakTepucTUKA XUMHYECKHX JIEMEHTOB U XUMHYECKUX PeaKIuii.

Iepuoauyeckuii 3akon u [lepuoanyeckas cucrema xumuyeckux 3jaemMeHToB JI. U. MenaeneeBa (6 yacoB)

XapakTepucTuka 3JIeMEHTa 10 ero nojoxkeHuto B [lepuonnueckoit cucreme xumuyeckux 3neMenToB . Y. Mengeneesa. CBoilcTBa OKCHIOB, KUCJIOT,
OCHOBAaHMH U COJIEH B CBETE TEOPUH JIEKTPOJIUTHUECKONU JUCCOIUALMN U OKUCIEHUSA-BOCCTAHOBJICHUSI.

[TonsaTHe 0 MepexoHbIX AMeMeHTax. AM(OTEpHOCTh. [ eHeTHUecKuil ps MepexoaHOTO 3JIEMEHTA.

[Tepuonuueckuii 3akon u I[leprnoanueckas cucteMa xumudeckux 3nemeHToB . 1. Menaeneena.

XuMHu4ecKasi OpraHu3anys )KUBOW U HEKUBOU IPUPOBL. XMMUYECKUNA COCTAB SAPa, MAHTUHU U 36MHOU KOpbl. XMMHUUYECKHE AJIEMEHTBI B KJIETKAX JKUBBIX
OpraHu3MoB. Makpo- U MUKpPORJIEMEHTBHI.

O06o001IeHre CBEICHNN 0 XUMHYSCKHUX peakiusx. Kiraccupukamnusi XUMHYEeCKUX PEeaKIUi 10 Pa3IMYHBIM TPU3HAKAM: «UHCIIO H COCTAB PEarupyromux 1
00pa3ymoIIUXCsl BEIIECTB», «TEIUIOBOM 3(QeKT», «HampaBieHHE», «U3MEHEHHE CTEIEeHEW OKHCICHHUS 3JIEMEHTOB, O0pa3yroIIMX pearupyroime
BelIecTBay, «(}azay, «HCIONb30BaHUE KaTamu3aropay. [IoHATHE O CKOPOCTH XUMHUYECKOW peakiuu. DaKkTophl, BIHUSIOMIAE HA CKOPOCTh XUMHUYECKUX
peakuuii. Katanuzarops! u karanus. MHruOuTOphl. AHTHOKCHIAHTHI.

Hemouncrpanun. Paznmaneie ¢popmer tabmmns J[. U.MengeneeBa. Mojenu atoMoB 3JeMeHTOB 1-3-ro meprooB. Mojens CTpOeHUsI 3eMHOTO Irapa
(momepeuHslil pa3zpe3). 3aBUCUMOCTh CKOPOCTH XMMHYECKOW PEeaKIUH OT MPHUPOJbI PeardpyrolluX BEHIECTB. 3aBUCUMOCTh CKOPOCTH XMMHYECKON
peakIuy OT KOHIICHTPAIIUM PEarupyrolIuX BEIIeCTB. 3aBUCUMOCTh CKOPOCTH XHMHMUYECKOM PEaKIMU OT TUIOMIATU CONMPUKOCHOBEHUS PEArupyrOIInX
BEIIECTB ((«KHUTISIIUHI CTIOW).

JlabopaTopuble onbIThI 1. [lomydenne rugpokcuaa MIMHKA U UCCIIEIOBAHUE €TO CBOMCTB.

2. MonenupoBanue noctpoeHus [lepnonnueckoi cuCTeMbl XUMUYECKUX 3JIEMEHTOB . . MenneneeBa

Kounrpoabsnas padora Nel nmo teme «XapakTepucTUKAa XUMHYECKHX JIEMEHTOB U XUMHYECKUX PeaKIIUIi.

Hepuoauueckuii 3akoH 1 Ilepuoanyeckas cucrema xumudeckux djaeMenToB /. U. Menaeneesa»

Paznen 1. Meramianl (18 yacos)

[Tonoxenne MeramioB B Ilepmonnueckoir cucreme xumuueckux sineMeHTOB [I. M. MenpeneeBa. Meraminueckass KpHUCTaJUIMYECKas peEIIeTKa U
MeTajuIndecKas XuMudeckast cBsa3b. O0ume pusnueckue cBoiictBa MetamioB. CIijiaBbl, X CBOMCTBA U 3HAaU€HUE. XMMHUECKUE CBOICTBAa METAJIIOB KaK
BOCCTAaHOBHUTEJIEH, a TAK)KE B CBETE UX IMOJIOKEHHUS B AJIEKTPOXUMUYECKOM PSAY HaNps>KEHUN METaJlIoB.

Koppo3sus meTaminoB u ciocoObl 60ps0bI ¢ Heil. MeTtansl B mpupoae. O01mue crnoco0bl UX NOTYUYESHHUS.

OO0uasi xapakTepuCTHKA MIEJOYHBIX MeTaLI0B. MeTtautsl B mpupoae. O0mme crnocoOsl ux nmonydeHus. Ctpoenne atomoB. [1{enounbie meTamibr —
IPOCThIe BellecTBa. BaxkHele coeiMHeH s MEeT0YHbIX METAJIOB - OKCHJIBI, TUAPOKCHUIBI M COJU (XJIOPUABI, KapOOHATHI, CyNb(haThl, HUTPATH), UX
CBOIMCTBA U MPUMEHEHNE B HApOAHOM Xo3diicTBe. Kanuitnble ynoOpeHus.

OO0mas xapakTepucTHKa 3JeMeHTOB ri1aBHoil moarpynmnsl II rpynnel. Ctpoenne atoMoB. lllenouHo3eMenbHbIE METAIBI — MPOCTHIE BELIECTBA.
Baxneiimme coequHeHNs MEI0YHO3EMEIbHBIX METANIOB — OKCHJIBI, TUAPOKCHABI U COTH (XJIOPUIBI, KapOOHATHI, HUTPATHI, CyIbdatsl, hocdarsr), ux
CBOMCTBA U IIPUMEHEHUE B HAPOJHOM XO35HCTBE.

AmomuHuii. CTpoeHrne aroma, (pU3HYECKHE W XMUMHUYECKHE CBOMCTBA MPOCTOro BemiecTBa. COCTWHEHUS ATIOMUHUS — OKCHUJI U THIPOKCH], UX
am@oTepHbIii XapakTep. BaxHeiimme conu amomunus. [IpuMeHeHne amoOMUHIS U €T0 COSTUHEHUH.



Kenaeso. Ctpoenue aroma, (hpu3nyeckre 1 XUMUYECKHUE CBOICTBA mpocToro BemecTna. I eHernyeckue psaasl Fe2+ u Fe3+. Baxuelimume conn xenesa.
3HaueHue jKeJe3a U ero COeAMHEHUN AJIs PUPOIbI U HAPOJHOTO XO3SICTBA.

JemoncTpanun. OOpasiibl METOYHBIX U ET0YHO3eMeNbHBIX MeTaioB. O0pasibpl criIaBoB. B3anMoeiicTBre pacTBOPOB KHCIIOT M COJICH C MeTaJIaMHU.
[Tonydyenue ruapokcuaa aJlOMUHUS U UCCIIEIOBAaHUE €ro CBOMCTB. B3anmozeiicTBue xene3a ¢ constHor KucinoToi. [lomyyenue ruipokcuaoB xenesa
(I1) u (III) 1 u3yueHue ux CBOMCTB.

IMpakTnyeckue padorpl. Ne 1. OcymecTBieHre HeMOYKU XUuMuyeckux npespamennii. Ne 2. Ilosrydyenne u cBoiicTBa coeIMHEHNH META/LIOB. Ne
3. PemieHue 3KcniepuMEHTAIbHBIX 32/1a4 HA PACIIO3HABAHUE H NOJIy4YeHHe COeITUHEHUIT MeTaJLJIOB.

KontpouabHas padora Ne 2 no teme «MeTawibby

Tema 3. Hemerauinbl (26 4acoB)

OOmast xapakKTepuCTHKa HEMETAIUIOB: TojoxeHue B [lepuogudeckoit cucteme xuMmudeckux 3nemMeHToB [[. 1. MenaeneeBa, 0COOCHHOCTH CTPOCHHS
aTOMOB, 3JEKTpooTpuarenbHocTh (D0) Kak Mepa «HeMeTaIn4HOCTHY, pan 0. Kpucrannuyeckoe cTpoeHHe HEMETAIOB — MPOCTHIX BEIECTB.
Annorponusi. @u3nyeckure cBOMCTBa HEeMETATOB. OTHOCUTEIIBHOCTD MOHATUN «METAILT» U «HEMETaJLI.

Bopopoa. Ilonoxenue Bogopona B [lepuoanueckoii cucreme xumuueckux 3imeMeHToB . . MenneneeBa. Ctpoenue aroma u Mosiekyibl. Gusnueckue
Y XMMHYECKHE CBOMCTBA BOJAOPOA, €r0 MOJyYCHUE U IPUMEHEHHUE.

Boaa. Ctpoenne monekynbl. Bomoponnas xumMuyeckas cBsizb. @uznueckre cBOWCTBA BObl. AHOMaINH CBOMCTB BOAbL. [ mapoduibHbie U ruapodoOHbIe
BEIIECTBA. XMMHUUYECKHE CBOMCTBA BOJbI. KpyroBopoT Boabl B mpupozae. Bomoounctka. Asparus Boabl. beitoBeie GuinbTpel. MuHepanabHbIE BOIBI.
JluctunnupoBaHHas BOJa, €€ MOJIyYeHUEe U TPUMEHEHUE.

OO0mas xapakrepucTuka rajoreHoB. CtpoeHue aToMoB. [IpocTeie BemecTBa 1 OCHOBHBIE COSMHEHNS TAJIOT€HOB, UX CBOMCTBA. KpaTkue cBeieHus 0
xJyope, opome, hrope u noae. [I[pumeHeHre raloreHOB U UX COSTUHEHHUI B HAPOTHOM XO3SHCTBE.

Cepa. CtpoeHue aroma, aJlsIOTPOIKs, CBOWCTBA U pUMeHeHue pomOudeckoii cepbl. Okcupl ceprl (1V) u (VI), ux nomyuenue, cBoiicTBa U NpuMEHEHUE.
CepHas KUCIIOTa U €€ COJIU, X IPUMEHEHHE B HApOAHOM X034icTBeE. [[pOu3BOICTBO CEPHOM KUCIOTHI.

A3ot. CTpoeHre aToMa U MOJIEKYJIbl, CBOMCTBA MPOCTOTO BEIMIECTBA. AMMHAK, CTPOEHUE, CBOMCTBA, MOJydeHne U npuMeHeHne. Colu aMMOHUS, UX
coiictBa u mpumenenue. Okcuast azota (II) u (IV). A3oTHas kucnoTa, ee CBOMCTBa U MpuMeHeHue. HUTpaThl 1 HUTPUTHI, pobJiemMa UX CoJIep>KaHus B
CEJIbCKOXO03SCTBEHHON POAYKIIUU. A30THBIE YJOOPEHHUSL.

®ocdop. CtpoeHne aroma, alJIOTPOIHS, CBOWCTBA 0eoro u kpacHoro ¢ocdopa, ux npumeHeHre. OcHOBHbIE coeAnHeHus: okcua gocdopa (V) u
oprodocdopnas kucnorta, hpocharer. DochopHbie yanoOpeHusl.

Yraepoa. CtpoeHue aroma, ajioTpomwus, cBoiictBa Mmoaudukanuii, npumenenne. Oxcunsr yraepoaa (II) u (IV), ux cBoiicTBa u NpUMEHEHHE.
KapOonaTsl: KanbIuT, COa, MOTAI, MX 3HAYCHHUE B MPUPOJIC U KU3HH YETIOBEKA.

Kpemunii. CtpoeHue aToma, KpUCTAITUYECKHI KPEMHHUI, ero cBoiictBa u mpumeHenue. Oxcupa kpemuwus (IV), ero mpupogHbie pa3HOBUIHOCTH.
Cunukatsl. 3HaYEHUE COCIMHEHUN KPEMHUS B )KMBOM M HEKUBOU nipupojie. [IoHsITHE 0 CUITMKATHOW MPOMBIIIIIEHHOCTH.

JemoncTpanun. [lonydyeHne u pacnosHaBaHue Bojopona. KauecTBeHHas peakiysi Ha TajJoOre€HUI-UOHBL.. B3anmmozeicTBue KOHLEHTPUPOBAHHON
a30THOU KHUCJIOTHI C MEJBIO.



JlaGopaTopHble onbIThl. O3HAKOMJICHHE C COCTABOM MUHEpaIbHOI BOAbl. CBOWCTBA pa30aBICHHON CEPHOM KHUCIOTHL. M3ydeHne CBOMCTB aMMHaKa.
PacnioznaBanue coneit ammonus. ['openue docdopa Ha Boznyxe U B kuciopoae. PacnosnaBanue ¢ocdaron. ['openne yrisa B kuciopone. Ilepexon
KapOOHATOB B TMIPOKAPOOHATHI.

IIpakTuyeckne padoTbl. Ne 4. «PemieHue 3KkcnepuMeHTAJIBLHBIX 337124 o TeMe «[loarpynna kucjopoaa». Ne 5. Pemenue 3xcnepuMeHTAJIbHbBIX
3aaa4 no reme «Illoarpynmnsel azora u yriepoaa». Ne 6 «Ilosyyenue, coOupanue u pacro3HaBaHue ra3oB.)

KonTpoabHnas padora Ne 3 mo reme «Hemeranab.

Tema 4. Oprannyeckue Bemectna (10 yacosn)

BemectBa opraHudeckue W HEOPraHUYECKUE, OTHOCUTENIBHOCTh IOHSTHS «OpraHUYecKue BemiecTBa». [IpuunmHbl MHOrooOpasusi OpraHHYecKHX
coeMHEHM . XMMUYECKOE CTPOECHUE OPTaHUYECKUX COeIUHEHUI. MOoJeKyIsipHbIe U CTPYKTYpHbIE OPMYJIbl OPTaHUUECKHUX BEIIECTB.

MeraH u 3TaH: CTpoeHHE MOJIEKYJL. ' openne metaHa u staHa. Jleruapuposanue staHa. [I[pumenenue merana.

XHUMHYECKOE CTPOCHHUE MOJIEKYJIbI 3THIICHA. J[BoiiHas cBsi3b. B3anMopeiicTBre aTrieHa ¢ Boaou. Peakunu nonumepusanuu stuiieHa. [lonustunex u ero
3HAuYEHHUE.

[loHsiTHE O MpeeabHBIX OJHOATOMHBIX CIIUPTaX HA MPUMEPE METaHOJIa U ATaHOoJIa. TpexaTroMHBbII CIUPT — IIIULEPHUH.

[TonsTre 06 anpaeruAax Ha MpUMEpPE YKCYCHOTO anbaeruaa. OKUCIIeHne allbJeru/ia B KUCIIOTY.

O/HOOCHOBHBIE MpeJeNnbHble KapOOHOBBIE KHCIOTHI Ha NpuMepe YKCycHOH kuciotel. Ee cBoiictBa m mpumeneHue. CreapuHOBas KHCIOTa Kak
MIPE/ICTaBUTENb KUPHBIX KAPOOHOBBIX KUCIIOT.

Peaxiiuu sTepuukaniy 1 TOHATHE O CI0XKHBIX dpupax. JKUpbl Kak CI0XKHBIE H3PUPHI TTTUIEPUHA U )KUPHBIX KUCIIOT.

[Tonsitue 06 amuHOKHUCHOTaX. Peakiuu nonukonaeHcanuu. benku. Ux ctpoenue u Guosorudeckast pob.

ITonsatue 06 yrnesoaax. ['moko3a, ee cBoiicTBa U 3HaueHue. Kpaxmain u 1iemutronnosa (B CpaBHEHUM ), UX OMOJIOTHYECKasi pOJIb.

JemMoncTpanuu. Mojeny MoJeKysibl MeTaHa U APYTUX yriieBoJopo10B. B3anmoseiicTBue aTuieHa c OpoMHOM BOAON U pacCTBOPOM IepMaHraHaTa Kausl.
OOpa3upl dTaHona W riuuepuHa. KadecTBeHHas peakiyss Ha MHOTOaTOMHble cnupThl. IlodydeHue ykcycHO-3THIOBOrO 3¢upa. OMbUICHHE XKHpa.
B3aumopeiicTBue TIIOKO3bI C aMMHA4HBIM pPAacTBOpOM okcuaa cepeOpa. KauecTBenHas peakuusi Ha Kpaxmal. JlokazareiabCTBO HalIM4us
(YHKIMOHATIBHBIX TPYIII B pAaCTBOPaX aMUHOKHUCIIOT. ['opeHne 6eIKoB (IIepcTy WK NTUYBHX NepheB). LIBeTHbIE peakunn OeIKoB.

JlaGoparopubie onbIThl. 14. 3roToBienne Moaenen MOJIEKyJ yrieBoaopoaoB. 15. CoiicTBa riaunepuna. 16. BzanmoieiicTBrE TIIOKO3bI €
runpokcuaoM meau (I11) 6e3 HarpeBaHus u npu HarpeBanuu. 17. BzaumopaelicTBie kpaxmana ¢ Hogom

Kountpoabnas padora Ne 4 no teme «Oprannyeckue coeuHeHHs»

Tema 5. O6o6menne 3HaHNH MO0 XMMHUH 32 KYPC OCHOBHOM IIKOJIBI. (8 4acoB)

[Tepuonnueckuii 3akoH u Ilepuoandeckas cucrema xumudeckux 3memeHToB . . Menneneea. @u3n4ecKkuil CMbICT MOPAIKOBOTO HOMEpPA AJIEMEHTA,
HOMEPOB MEpUOAa U IPYIIbl. 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB 3JIEMEHTOB U MX COCAMHEHUMN B MEPHUOJAX U IPYIIAx B CBETE MPEICTABICHUN O
CTPOCHUHU aTOMOB 3JIeMeHTOB. 3HaueHue [leproanueckoro 3akoHa.

Buapl XUMUYECKUX CBSA3EH U TUIIBI KPUCTAJUIMYECKUX PELIETOK. B3aMMOCBA3b CTPOEHHUS U CBOMCTB BELIECTB.



Knaccugukanuss XMMUYECKHX PEaKIMU M0 PAa3TUYHBIM MPHU3HAKAM (YUCIIO M COCTaB PEArHpyOIUX M 00pa3yIOIIUXCs BEIIECTB; HATUYME TPAHUIIBI
pasnena a3; TermnoBoil 3QeKT; u3MeHeHre CTeNeHeW OKHUCIEHHS aTOMOB; MCIOJb30BaHUE KaTalau3aTopa; HampapieHHe mnporekaHus). CKOpocTb
XUMHAYECKHUX PeaKkuil v pakTopsl, BIUAONME Ha Hee. OOpaTUMOCTh XUMUYECKHX PEaKIUil U CIOCOOBI CMEICHHSI XUMUYECKOTO PABHOBECHSI.

[IpocTble U ciioXkHBIE BelecTBa. MeTallIbl 1 HEMETAJLIbL. ['eHeTnyeckue psiabl MeTajljia, HeMeTaula U epexoHoro Metaa. OKCuabl U THAPOKCUBI
(ocHOBaHMS, KHCIOTHI, aM(OTEpHbIE THAPOKCUIBI), comu. Mx cocrtaB, kiaccuukanmus u oOIMMEe XMMHUYECKHE CBOICTBA B CBETE TEOPUHU

ANEKTPOJIUTUYECKON AUCCOLMAIIHH.

KonTtpouabnas pa6ora Ne 5 3a kypce xumum 9 kiiacca

2. TemaTH4yeckoe NJIAHMPOBAHHE

8 kiacc

Paznen

Kon-
BO
4acoB

Tembl

Komn-Bo
4acoB

OcCHOBHBIE BHUABI ACATCIBHOCTU 06y‘~IaIOIJ_[I/IXC$I

OcHOBHEBIE
HaIpaBJICHUs
BOCIIUTATEILHON
JeSITENLHOCTH

Bsenenue

4+111

Otnuyarh XUMUYECKHE pEeaKIUM OT (PU3MYECKUX  SIBICHHUU.
Hcnonp30Batk NpruoOpeTEHHBIE 3HAHUS [T 0€30I1aCHOT0 00paIleHus
C BELIECTBAMH M MaTepuajaMH, OHKOJIOTHYECKH I'PAMOTHOIO
MOBE/ICHNS B OKpY’Kalollell cpeze, OLEHKU BIMSHHUS XUMUYECKOTO
3arpsi3HEHUS]  OKpYXKAroUleW Cpeasl Ha OpraHu3M — 4YeJOBEKa.
OnpenensTh MOJI0XKEHNE XUMUYECKOTo 31eMeHTa B [lepuonnyeckoit
CHUCTEME. Ha3blBaTh XMMMUYECKHE 3JIEMEHThl. ONpenensiTbs COCTaB
BELIECTB 110 XUMHUUYECKON Qopmyrie, MPUHAATIEKHOCTh K MPOCTHIM U
CIIO)KHBIM BEILECTBaM. BBIYMCIATHP MacCOBYIO JOJIO0 XUMHUYECKOTO
a7eMeHTa o (popmyIie CoeqMHEHUSI.

1,2,3,6

ATOMBI
XUMHUYECKUX
3JIEMEHTOB

10

10

OOBsCHATD (PU3UYECKUN CMBICT aTOMHOTO (TIOPSJIKOBOTO) HOMEpPA
XUMHUYECKOro aneMeHTa. OObBACHATh (U3NYECKUH CMBICT HOMeEpa
IpyNIbl U IEPUOAA, COCTABIISATH CXEMbI CTPOEHHS aTOMOB TepBbIX 20
anemeHToB [ICXD JI.U. MenaeneeBa. OObACHATh 3aKOHOMEPHOCTH
W3MEHEHHs CBOWCTB 3JEMEHTOB B Ipelelax MajblX IMEpPHOJOB U
IJIaBHBIX NMOATPYII. XapaKTepu30BaTh XMMHUUYECKUE AIeMEHTHI (0T H
1o Ca) Ha ocHOBe ux mojoxxeHus B [ICXD u ocobeHHOCTEH CTpOCHUS
nx aToMoB. OIpeensaTh TUIIBI XUMUYECKUX CBA3EH B COETMHEHHUSX.

3,5

[IpocTeie
BEILIECTBA

XapaKTepI/ISOBaTI: CBA3b MCXKIY COCTaBOM, CTPOCHUCM U CBOMCTBaMU
MCTAJJIOB MW  HCMCTAJLJIIOB, (I)I/I3I/I'—ICCKI/IC CBOMCTBA HCMCTAJIJIOB,

2,3




BBIUUCIIATH MOJISIPHYIO Maccy 1o GopMyJie COeTMHEHHSI, MacCy BEIIECTBA
M YKCJIO YACTHUI[ 1O M3BECTHOMY KOJIMYECTBY BellecTBa (M OOpaTHbIC
3a/1a4n), 00bEM Ta3a Mo KOJIMYECTBY, MacCy OMpeaesIEHHOTO 00bhEMa Wi
YHUCJIa MOJIEKYJ ra3a (1 oOpaTHbIC 3a1a4H).

Coenunenus 124211 | Baxneimune Kiaccol 7 OmnpenensTe CTENEHb OKUCIEHUS DJIEMEHTOB B OuHapHbIX | 3, 4, 6
XAMHUYECKHUX XAMUYECKHUX COCIUHEHUSX, COCTABIATH (OPMYIbl COCAMHEHHH 10 CTEHECHH
9JIEMEHTOB COCAUHEHMI OKHUCJICHUS, Ha3bIBaThb OWHApHBIC coeAuHeHHus. OnpenensTh
MPUHAICKHOCTD BEIIECTB K KJIacCaM OKCHJIOB, OCHOBAaHUM, KUCIIOT U
YucThie BElECTBa U 7 coJiel, Ha3bIBaTh MX, COCTAaBIATh (OpPMyJbl. 3HAaTh KayeCTBEHHbIC | 3 4 5
cMecH peaKiuy Ha YIJIEKUCIbIN Ta3, pacro3HaBaHHs IeNoYed U KUCTOT.
XapakTepru3oBaTh U OOBSCHATH CBOWCTBA BEIICCTB HA OCHOBAHHH
BHJIa XHMHYECKOW CBS3M M THIA KPUCTALINYCCKON PEIIETKH.
Brruuciste MacCcoBYIO J10JT10 BEIIECTBA B PACTBOPE.
HU3menenus, 10+11I1 11 CocTaBnsTh ypaBHEHHs XMMHUYECKOH peakiuu Ha OCHOBE 3akoHa | 3, 5, 6
MIPOUCXOSAIIIHE C COXPAaHEHHS MacChl BEMIECTB. BBYHCIATE 10 XUMHYCCKHM
BEIIIECTBAMH ypaBHEHUSAM Maccy, 00BEM WM KOJIMYECTBO OJHOTO M3 MPOJYKTOB
peaKkIiu MO Macce MCXOIHOTO BEIIECTBA U BEIIECTBA, COJIEPKAIIETO
onpeAenéHHy0 I0a0 npuMeced. OTINYaTh peakinu pa3ioKeHus,
COCIIMHECHUS, 3aMEIIeHUsT W OOMeHa JIpyr OT Jpyra, COCTABJISATH
ypaBHEHUS peakluii TaHHBIX TUTIOB. COCTaBISITh YPaBHEHUS PeaKkIuil
B3aMMOJICHCTBUS METAJUIOB C pacTBOpaMU KHCIOT U  COJICH,
WCIIOJIB3YS PSIJl aKTUBHOCTH METAJUIOB.
PactBopenue. 18+3I1 PactBopenue. 4 OnpenensiTh BO3MOXHOCTh TPOTEKaHWs peaknuii obomena B |1,2,3,4,5,6
PactBopsl. PactBopEI pacTBopax 10 KOHIIA.
CaoiicTBa VoHHBIE ypaBHEHHUS 11 [Tonw3oBaTbest Tabmuiei pacTBOPUMOCTH. COCTaBIATH ypaBHEHHS
pacTBOpOB peakiuit ANEKTPONIUTHYECKON JTUCCOIUAIIMU KHUCIIOT, IIENOYed W Colei.
AIEKTPOJIUTOB CocTaByATh ypaBHEHHUs PEAKIMii HMOHHOTO OOMEHA, TOHWMATh WX
OKHCIUTEIBHO- 6 cyurHocTh. OnpenensTh BO3MOXHOCTh MPOTEKAHUS peaKIIUii HOHHOTO
BOCCTAHOBHUTEIbHEIC ooMeHa. CoCTaBISITh ypaBHEHUS PEAKIHHA, XapaKTEPHU3YIONTUX
peakiuu XMMHYECKHE CBOMCTBA KHCJIOT, OCHOBaHHM, OKCHIOB U COJEH B

MOJIEKYJISIPHOM M HOHHOM BHje. COCTaBIATh ypaBHEHUS peakUui,
XapaKTEepU3yIOIINEe XUMHYECKHE CBOMCTBA M TI'€HETHUYECKYIO CBS3b
OCHOBHBIX KJIACCOB HEOPraHMYECKHX COSANHEHUN B MOJIEKYJISIPHOM H




nOHHOM Buje. Omnpenensarts OKUCIUTEIM M BOCCTAaHOBHUTEINH,
OTJINYaThb OKHUCIMUTENIb — BOCCTAHOBMUTEIIBHBIE PEAKLUUU OT APYIHX
TUIIOB PEAKIMU, PACCTAaBIATH KOI(DOUIMEHTH B OKHUCIMTEIBHO —
BOCCTAHOBUTEJIBHBIX PEAKIUSIX METOAOM 3JIEKTPOHHOr0 OajlaHca.

9 kaacc

Beenenue.
O6mas
XapaKTepUCTUKa
XHMHYECKOTO
3JIEMEHTOB U
XUMHYECKUX
peaKIuid.
[Tepuoanueckuit
3aKOH U
[Iepnonnueckas
cucrema
XUMHYECKUX
anemeHToB JI.1.
Menneneena

XapakTepru3oBaTh XUMUYECKHE IJIEMEHThI 1—3-r0 MEepHUOI0B MO UX
MOJIOKEHUIO B [lepnoandeckoi cucteMe XUMUYECKUX JIEMEHTOB /JI.
N. MenneneeBa: XUMAYECKUN 3HAK, MOPSIAKOBBI HOMEp, MEPHUOI,
rpyImna, moJArpyrmma, OTHOCUTENIbHAsl aTOMHas Macca, CTPOEHUE aToMa
(3aps sApa, YMCIO MPOTOHOB M HEUTPOHOB B siApe, oOlee 4rciio
3JIEKTPOHOB, PACHPENEIICHUE AIEKTPOHOB MO 3JICKTPOHHBIM CIIOSIM,
MPOCTOE BelIecTBO, popMysa, Ha3BaHHE U THUII BBICHIETO OKCUIA U
THAPOKCH/IA, JIETYYEro BOJAOPOIHOTO COSTUHEHUS (151 HEMETAJIOB));
XapakTEepU30BaTh OOIIHME XUMHUYECKHE CBOMCTBA aM(OTEpPHBIX
OKCHUJIOB ¥ THJAPOKCUIIOB; TMPUBOIAUTH TPHUMEPHl  PEAKIUH,
MOATBEPIKIAIONIUX XUMHYECKHE CBOMCTBA aM(OTEPHBIX OKCHUIOB U
TUIPOKCHU/IOB;

JIaBaTh XapaKTEPUCTUKY XMMUYECKHX PEAKLMM MO YUCIY U COCTaBY
WCXOJ/IHBIX BEIIECTB M TMPOAYKTOB PEAKIMH; TEIUIOBOMY 3(PQeKTy;
HalpaBJIEHUIO TPOTEKAHUS] PpEAKIMU; U3MEHEHHUIO CTeleHen
OKHCIICHUSI  DJIEMEHTOB; arperaTHOMy COCTOSIHHUIKO — HMCXOJIHBIX
BEILIECTB; YYaCTHIO KaTaln3aTopa;

OOBSACHITH M TIPUBOJUTH MPUMEPHI BIHSHUS HEKOTOPHIX (haKTOPOB
(mpupoga pearupyrouX BEIIECTB, KOHIICHTpAIUS  BEIIECTB,
JTaBIICHUE, TeMneparypa, KaTajau3aTop, MTOBEPXHOCTh
CONMPUKOCHOBEHUSI ~ PEArupyrolIMX  BEIIECTB) HAa  CKOPOCTh
XUMHYECKUX PEAKIIUI;

HaOJI0/1aTh U OMUCHIBATh YPABHEHHsSI PEAKIIMI MEXKy BEIIECTBAMU C
MIOMOIIIBIO €CTECTBEHHOTO SA3BhIKa U SI3hIKA XUMUH;

MPOBOJIUTH  OMBITHI, TOJATBEPXKIAIONINE XHWMHUUYECKHE CBONCTBA

aM(pOTEpHBIX OKCUIOB M THAPOKCHIOB; 3aBUCUMOCTb CKOpPOCTHU
XUMHYECKOH peakiuu OT pa3iuuHbix (aktopoB  (mpupona
pearupyromux BEIIeCTB, KOHIIGHTpAllUs BEIIECTB, JIaBJICHHUE,

3,4,6




TEeMIeparypa, KaTaau3aTop, TIOBEPXHOCTb  CONPUKOCHOBEHUS
pearupymoImmx BeIecTB).

Mertanibl

18

O6mas
XapaKTEePUCTHKA
METAIIOB

Il{enounsle U
LIEJTOYHO3EMEIIbHBIC
METaJLJIbI

AnmroMuHUN

Hcnons3oBarh NpU  XapaKTEPUCTHKE IPEBpAIICHUN  BELIECTB
HNOHATHS: «XUMHUYECKass pPEaKUusa», «PEAKUUU  COCIUHEHUS»,
«peaKkIMH  pa3JIOKECHUSA»,  «PeaKUUu  OoOMEeHay,  «peaKIuH
3aMEILIEHUSA», «PEAKLUH HEUTpalu3aluuu», «IK30TEPMHUUECKUE
peakuum», «3HIOTEPMUUYECKHE pEaKLUn», «0OpaTUMbIE pPEaKIUH»,
«HeoOpaTUMble  peakLUN», «OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIC
peakuun», «TOMOIEHHBIE PEAKLHUW», «TETEPOTCHHBIC PEaKIUN»,
«KaTAJIMTUYECKUE  pEaKkLHUnW», «HEKATAIUTUYECKUE  PEaKLUN»,

1,2,3,4,5,6




Keiaeso

«TerIoBOH 3(h(PeKT XMMUUECKOH peakuun», «CKOPOCTh XUMHUYECKOM
peakuumy», «KaTajlnu3aTropy,

XapaKTepu30BaTh XUMUYECKUE FIEMEHTHl |—3-T0 MepruoIoB MO HX
IIOJIO’KEHUIO B Ileproanueckoil cucteMe XMMUYECKUX 3J1eMEHTOB /1.
N. MeHnneneeBa: XUMUYECKUN 3HAK, MOPSAKOBBIA HOMEp, MEPHUO/I,
rpymna, HIoArpyIIa, OTHOCUTEIbHAs aTOMHAs Macca, CTPOCHUE aTOMa
(3apsin siapa, YMCIO MPOTOHOB U HEUTPOHOB B sjIpe, OOIIee YHCIIO
JIEKTPOHOB, PAaCIpEICIIEHUE DIEKTPOHOB IO 3JIEKTPOHHBIM CIIOSIM,
MPOCTOE BEUIECTBO, (OPMYIIa, Ha3BAHWE M THII BBICIIETO OKCHAA M
THJIPOKCUA, JIETYYEero BOJJOPOTHOIO COETUHEHHUS (/17151 HEMETAIIJIOB));
XapakTepu3oBaTh OOIIME XHUMHUYECKHME CBOMCTBA aM@OTEpHBIX
OKCHUJIOB M TUAPOKCUIOB; IPUBOAUTH TPUMEPHI  PEAKLHH,
MOATBEPXKAIOIIUX XUMHUUECKUE CBOICTBA aM(OTEPHBIX OKCHUIOB U
TUIPOKCHUJIOB;

JlaBaTh XapaKTEPUCTUKY XMMHUECKUX PEAKIUH 10 YHUCIy U COCTaBY
HCXOJHBIX BELIECTB U IMPOJYKTOB PEAKIMHU; TerIoBoMYy 3(hdeKTy;
HalpaBJICHUIO NPOTEKAaHUS pEeaKklMH; HU3MEHEHHUIO CTeleHen
OKHUCJICHHS JJIEMEHTOB; arperaTHoOMy COCTOSIHHIO  HMCXOJHBIX
BEIIECTB; YYaCTHUIO KaTaJln3aTopa;

OOBSICHATh M NPHUBOJUTH MPUMEPHI BIUSHHUS HEKOTOPHIX (DaKTOpPOB
(mpupoga pearupyromMX BELIECTB, KOHIIGHTpAlUsl BEIIECTB,
JaBJICHUE, TEMIIEPATYPA, KaTajau3aTop, MIOBEPXHOCTH
CONPUKOCHOBEHMSI ~ pEarupyrollMX  BEHIeCTB) Ha  CKOPOCTh
XUMHUYECKHUX PEAKIIM;

Ha0JII0/1aTh U OMUCHIBATH YPABHEHMSI PEAKIMI MKy BEIIECTBAMU C
MIOMOIIIbI0 €CTECTBEHHOT'0 (PYCCKOTO WJIM POJHOrO) sI3blKa M S3bIKA
XUMHH;

MIPOBOJMUTH ONBITHI, MOATBEPKIAIOIINE XUMUYECKHE CBOMCTBA

aM(}OTEPHBIX OKCUIOB ¥ THIPOKCUIOB; 3aBHCUIMOCTh CKOPOCTH
XUMUYECKON PEaKIiy OT pa3IMYHbIX (pakTopoB (pupoaa
pearupyronux BeuecTB, KOHLEHTpaIUs BEIECTB, JaBICHHE,




TeMIEepaTypa, KaTalu3aTop, MOBEPXHOCTb COMPUKOCHOBEHHUS
pearupyrouux Belec.

HewmeTramsl

26

Oo6mas
XapaKTePUCTHKA
HEMETAIUIOB

T"ajmoreHE!

Hcnonb30BaTh Mpu XapakTePUCTHKE HEMETAJIOB U UX COCTUHEHHIA
TTOHATHS: «HEMETAJLTBIY, «TAJIOTCHBI», «aJIOTPOTTHBIC
BUJIOM3MEHEHHS», <(OKECTKOCTh BOJbI», «BPEMEHHAs KECTKOCTh
BOJIBI», «IIOCTOSTHHASI JKECTKOCTH BOJIBI», «O0IIast )KECTKOCTh BOJIBI;
JaBaTh  XapaKTEPUCTHKY XHMHUYECKHUX OJEMEHTOB-HEMETAIJIOB
(Bomopo/ia, TaJIoTeHOB, KHCIIOPO/ia, Cephl, a3oTta, hochopa, yriaeposa,
KpeMHHs) 1O HuX noyiokeHuto B llepuoguyeckoit cucreme
xumuyeckux anemeHToB J[. M. MeHnmeneeBa (XMMUYECKUN 3HAK,
MOPSIKOBBIN HOMEp, MEPHO, TPYIIa, MOATPYIIA, OTHOCUTEIIbHAS

OOl WN B

1,2,3,4,5,6




IToarpynna
KHCII0pOJa

[Toarpynmna azora

IHoarpynna
yriepoaa

aTOMHasi Macca, CTPOCHHE aroma (3aps sfapa, YUCIO MPOTOHOB U
HEHUTPOHOB B sjpe, o0Illee YHCIO 3JIEKTPOHOB, pacHpelesieHue
AIIEKTPOHOB TI0 AJIEKTPOHHBIM CJIOSIM), TIPOCTOE BEMIECTBO, (hopmya,
Ha3BaHME U TUII BHICIIETO OKCH/JIA U THAPOKCH A, (hOopMyIia U XapakTep
JETYy4ero BOAOPOAHOTO COSTUHEHHS);

Ha3bIBaTh COCIMHEHMS] HEMETAJIOB M COCTABJIATH UX (POPMYJBI O
HAa3BaHHUIO;

XapaKTepu30BaTh CTpPOCHUE, o0Imue (U3NYECKUEe M XUMHUYECKUE
CBOWCTBA MPOCTHIX BEIICCTB-HEMETAILIOB;

OOBSCHATH 3aBHCHUMOCTH CBOWCTB (WJIM TpEACKa3bIBaTh CBOWMCTBA)
XUMHYECKHX JJICMEHTOB-HEMETAIUIOB (paJnyC, HEMETAITMYCCKHE
CBOMCTBA AJIIEMEHTOB, OKUCIHTEIHbHO-BOCCTAHOBUTEIbHBIE CBOWMCTBA
JJIEMEHTOB) U 00pa3yeMbIX UMHU COSAMHCHUU (KUCIOTHO-OCHOBHEIE
CBOMCTBA BBICIIUX OKCHUIOB U TUIPOKCUIOB, JIETYYHUX BOJOPOJIHBIX
COCITMHEHUH, OKHUCIIMTEIIFHO-BOCCTAHOBUTEIILHBIC CBOWCTBA) OT
nonoxkenus B llepuoanueckoil cucreMe XUMHUYECKHX AIeMEeHTOB Jl.
. Menneneena;

OTMHCHIBATh OOIINE XMMHUYECKHE CBONCTBA HEMETAIJIOB C MOMOIIIBIO
€CTECTBCHHOTO S3bIKa U SI3bIKa XUMUH;

COCTaBJISITh MOJICKYJISIPHBIE YPAaBHEHUS PEaKIU, XapaKTePU3YIOIINX
XUMHUYECKHE CBONCTBA HEMETAJUIOB W WX COCAMHCHUM, a TaKKe
JNEKTPOHHBIEC yPaBHEHUS MPOIIECCOB OKUCICHUS-BOCCTAHOBICHUS;
YPaBHEHHS DJICKTPOJIUTHUYECKON JINCCOIMAIIMH, MOJICKYJISPHEIE,
MOJIHBIE W COKpAIllCHHbIE MOHHBIE YPAaBHEHHUS PEAKIMH C ydacTheM
AJIEKTPOJIUTOB,;

yCTaHABIMBATh MPUUYNHHO-CJICICTBEHHBIE CBSI3U MEXIY CTPOCHHEM
aTOMa, XUMHYECKOW CBSI3bI0, THUIIOM KPHUCTAUIMUECKON peIeTKH
HEMETAIJIOB W WX COSAMHEHUN, HMX OOIMUMU (PUINYECKUMHU U
XUMHUYECKHMH CBOHCTBAMU;

OTHCHIBATh XUMUYECKUE CBOMCTBA BOJIOPOA, TAIOTEHOB, KUCIOPOa,
cepsl, a3ota, hocdopa, rpadura, anmmasa, KPEMHUS U UX COSAMHEHUIN
C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MU POJHOIO) sI3bIKA U SI3BIKA
XUMHH,




OIIUCBHIBATH CIIOCOOBI YCTpaHCHUA KCECTKOCTHU BOJbl M BbIIIOJHATDH
COOTBETCTBYIOIINI UM XUMHYECKHUI IKCIICPHMEHT;

BBIIIOJIHATS, Ha6JIIOI[aTL ¥ OTIHNCHIBATh XMMHUUECKHI 9KCIICPUMCHT I10
pacro3HaBaHHIO HOHOB BOJOPOJA M aMMOHHUS, Cyib(ar-, kKapOoHaT-,
cUIIMKaT-, pocdar-, xmopua-, 6poMuI-, HOIUA-NOHOB,;
IKCIICPUMEHTAIILHO ~ HCCJIEJOBaTh CBOWCTBa METAUIOB M HUX
COGHHHCHHﬁ, pemiaTtb OSKCICPUMCHTAJIBHBIC 3aJadd 110 TEMC
«Hemerab»,

OINMMCHIBATh XUMHUYECKHI OKCIICPUMCHT C IMOMOIIBIO €CTCCTBCHHOI'O
(PyCCKOTO MM POHOTIO) SI3bIKA U SI3bIKA XUMHH; IPOBOIUTH PACUYEThI
10 XUMUYECKUM (OpMyJiaM U YpaBHEHUSIM PEaKIUi, MPOTEKAIOIINX C
y4aCTHEM HEMETAIIOB U X COCJIMHCHHH.

Opranunueckue
BelIeCTBa

10

10

YMeThb: XapakTepru30BaTh: CTPOCHUE aTOMa yIIIePO/a; CBA3b MEKILY
COCTaBOM H

CTPOCHHEM OPTaHWYECKHX BEIIECTB; ONPEACISATh: BAJICHTHOCTh U
CTETIEHb

OKHCJICHHS yTJIEpOa B OPTaHUYECKUX COSTNHEHHSIX.

IToHMMaTh XUMHUYECKYIO CUMBOJIMKY, (JOPMYIIBI METAHa U ATAHA.
YMeTh Ha3bIBaTh METaH M 9TaH M0 UX XUMHUYECKHM (hopMyIiam;
XapaKTepu30BaTh:

CBSI3b MEXXIy COCTaBOM, CTPOSHHEM M CBOMCTBAMH METaHA M ATaHA;
XMMHUYECKHE CBOWCTBA MeTaHa (TOpEeHHe).

XapakTepHu30BaTh CBSI3b MEXKTY COCTaBOM, CTPOCHHUEM H CBOMCTBAMHU
KHCJIOT; XUMHUECKUE CBOICTBA YKCYCHOM KUCIIOTHI (00IIHeE C
JIPYTUMHU KHCIIOTAMH);

CocTaBiiTh ypaBHEHHS PEAKLIUH, XapaKTepU3YIOIINe XUMUYECKHE
CBOICTBa

YKCYCHOM KHCIIOTBI.

XapakTepHu30BaTh HAXOXKICHUE B IPHPOJIE U TPUMEHEHHE )KUPOB;
cocTaB, (hu3MUYeCcKHe CBOMCTBA M MPUMEHEHHE TIFOKO3bI, KpaxMana 1
IEJUTIOIIO3BI

SOOI WN P

O06006111EH1E
3HaHWUH 110
XHAMUH 3a KypcC

3HaTh XMMHYECKHE ITOHATHS: aToOM, MOJICKYJIda, MOH, XHMHUUYCCKasA
CBA3b.




OCHOBHOH YMeTh XapakTepu3oBaTb: CBSI3b MEXAY COCTaBOM, CTPOCHHEM H

HIKOJIBI CBOMCTBAMH
BEIIIECTB.
[ToHMMAaTh XUMUYECKYIO CHMBOJIMKY, YPABHEHUS XHMHYCCKUX
peaxuui; XUMHUYECKHE TIOHSATHS: XUMHUYECKas  peakius,
KJIaccupUKAIHA

peakuuil, COCTABIATh YPABHEHUS XUMUYECKNX PEAKIUH.

[loHnMaTh: XHUMHUYECKYI0 CHMBOJIMKY, (OPMYJIbl XHMHYECKHUX
BCIICCTB, XUMHUYCCKUE TIIOHATUA: BCIICCTBO, KJIaCCI/I(l)I/IKaHI/Iﬂ
BELIECTB, AIEKTPOJIUT U

HEDJIEKTPOJIUT, OKHCIUTENb U BOCCTAHOBUTEIID.

YMeTh Ha3blBaTh COEAMHEHUS M3YYEHHBIX KJIacCOB; OOBSICHSATH:
CYIIHOCTb PEAKLUN

HMOHHOT0 00MEHA; XapaKTepU30BaTh: XMMUYECKUE CBOWCTBA MPOCTHIX
BEILIECTB U

OCHOBHBIX KJIACCOB HEOPraHUYECKUX COCIUHEHUM

UTOI'o 136 136
COI''TACOBAHO COTI'JTACOBAHO
IIpoTokon 3acenanus 3amecturens qupekTopa no Y BP
MO yuuTenen-npeAMETHUKOB
ot 30 aBrycra 2023
PykoBoautens MO O.A. CamoxBajioBa

T.H. JIeGenena « 30» aBrycra 2023



