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IHOACHUTEJIBHASA 3AITMCKA

Pabouas mporpamma yueOHOro mpeamera  «XUMHUS» COCTaBJIeHA B COOTBETCTBUU C
TpeOoBaHusMu  DenepaabHOro rOCyJapCTBEHHOTO  00I1e00pa3oBaTenbHOrO  CTaHAapTa
OCHOBHOT0 00111er0 00pa30BaHusi, OCHOBHOM 00II€00pa3oBaTeIbHON MpPOrpaMMbl OCHOBHOTO
obmero oopazosanus ['bOY COII nmoc. HoBeiii KyTynyk u Ha ocHOBE yuyeOHOUM MporpaMMBbl
obmeoOpazoBarenbHBIX yupexaenuid: Xumus. 8-9 kmaccel, H.H. Tapa. — M.: IIpocBemenue,
2015. IIporpamma kypca xumuu st 8 u 9 KJIACCOB PAaCKpBIBACT COJIEpKaHUE OOydeHUs
yuanmxcs B 8 m 9  kjaccax o0meoOpa3zoBaTeNbHBIX yupexkaeHuil. Kypc cooTBeTcTByeT
TpeOoBaHUAM (eIepaIbHOr0 KOMIOHEHTa [ '0CyIapCcTBEHHOTO cTaHapTa o0IIero 00pa3oBaHusl.
B oOpa3zoBarenbHOM Ipoliecce HCMONB3YIOTCS Y4YeOHUKH, BXOJSIIME B YTBEPXKAEHHBIN
nepevyeHb y4eOHUKOB, pekoMeH1oBaHHbIX MO 1 H P® k ucnons3oBanmio:

I'.E. Pym3utuca u @.I'. ®enpamana «Xumus. 8kinacey , M.: [Ipocsemenune, 20191
I'.E. Pyn3utuca u @.I'. ®enpamana «Xumus. 9 kiace» , M.: [Ipocsemienne,2019r
Hcnosb3yemoe o0opynoBanme:
- uudposas madopaTopusi M0 XUMHUU;
- Habop OI'D mo xumumu.

OCHOBHBIC uenu N3y4CHus XuMHUH HAIIPpaBJICHDBIL:

L4 Ha oceoenue eadichetuwux 3Hanuii 00 OCHOBHBIX MOHATHAX M 3aKOHAaX
XHUMUU, XUMHUUYECKOU CHUMBOJIMKCEC,
L4 Ha oeladeHue YMERUAMU Ha6JIIOI[aTB XUMHYCCKUC ABJICHHA, IMPOBOAWUTH

XMUMHYECKUH 3KCIIEPUMEHT, MPOU3BOJUTH PACUeThl Ha OCHOBE XHMHYECKHX (HOpMYIT
BEILECTB M YPAaBHEHUH XMMHUYECKUX PEaKIIHii;

o Ha paszeumue TIO3HABATEIBHBIX WHTEPECOB U  HHTEIUICKTYaTbHBIX
CIIOCOOHOCTEH B MPOIECCe MPOBEACHUS XUMHYECKOTO IKCIIEPUMEHTA, CAMOCTOSITEIIbHOTO
HpI/IO6peTeHI/I$I 3HAHUU B COOTBETCTBUHN C BO3HUKAIIINMHU KN3HCHHBIMU
NOTPEOHOCTIMY;

o Ha gocnumanue OTHOIICHUS K XUMUHU KaK K OJHOMY U3 (yHIaMEHTaIbHBIX
KOMITOHEHTOB €CTECTBO3HAHUS U DJIEMEHTY OOIICUEIIOBEYECKOM KYIbTYPHI,

J HA NpUMEHeHUe NOJYYEHHbIX 3HAHUU U  YyMenutl JJisi  Oe30MacHOro
HCIIOJIB30BaHHA BCHICCTB HW MATCpUAJIOB B 6I)ITy, CEJILCKOM XO3JHCTBE W Ha
NPOM3BOJICTBE,  pEIICHUS  NPAKTUYECKUX  3a7ad B IOBCCIHEBHOW  JKU3HH,
NpeAYNpPEXACHUS ABJCHUN, HAHOCSIINX BpEI 370POBBI0 YEIOBEKAa W OKpYIKalollee
cpere.

OpHol M3 BaKHEWIIMX 3a4a4 OCHOBHOIO O0IIEro oOpa3oBaHUs SBISETCS MOATOTOBKA
o0yyaroImuxcs K OCO3HAHHOMY U OTBETCTBEHHOMY BBIOOPY >KM3HEHHOTO U MPO(ECCHOHATBLHOIO
nytu. O0yyatonyecs T0JKHbI HAYyYUThCS CAMOCTOSITEIBHO CTAaBUTh 1I€JIM U ONPEAEIsATh MyTH UX
JOCTUKEHHSI, UCTIONIF30BaTh MPUOOPETEHHBIN B IIKOJIE OMBIT B PEalbHOM KU3HU, 32 paMKaMu
y4eOHOT0 mpoIiecca.

XuMus Kak y4eOHBIH MpeIMeT BHOCUT CYIIECTBEHHBI BKJIAJ B BOCIIUTAHHUE U Pa3BUTHE
00yJaroImuXxcs; OHa MPHU3BaHA BOOPYXHTh WX OCHOBAMH XHMHUYECKUX 3HAHUH, HEOOXOIMMBIX
JUIs. TIOBCEAHEBHOM KHM3HM, 3aI0KUTh (QYHAAMEHT Ul JalbHEHUIIero COBEpIICHCTBOBAHUS 3TUX
3HaHUW, a Takke CHocoOCTBOBaTh O€30MMacHOMY TMOBEICHHUIO B OKpyXarouieil cpeae u
Oepe’)kHOMY OTHOIIEHHIO K Heil. Pa3BuTHe TmO3HaBaTeNbHBIX WHTEPECOB B Ipolecce
CaMOCTOSITENTLHOTO TPUOOpETEeHUS] XUMHUYECKUX 3HAHWA W  WCIOJNB30BAaHHE PA3IUYHBIX
MCTOYHHUKOB MH(POPMALIUH, B TOM YHCII€ KOMITbIOTEPHBIX.

Bocnuranne yO0eXIEHHOCTM B TO3UTHUBHOMW PpOJIM XUMHUHU B JKU3HU COBPEMEHHOI'O
o01mecTBa, HEOOXOAMMOCTH XMMHUYECKM TI'PaMOTHOTO OTHOIIEHUS K CBOEMY 3/I0pOBBIO U
OKpY>Karollen cpene.

OO01asi XapakTepuCTHKA IPOrPaMMBbI

B copepxaHum IaHHOTO Kypca MpPEJCTaBICHbl OCHOBOIIOJIATAONINE TEOPETHUYECKUE

CBEICHUSI TI0 XMMUH, BKIIOYAIOIINE U3YyYEHHE COCTaBa U CTPOEHUS BELIECTB, 3aBUCHMOCTH HMX



CBOWCTB OT CTPOCHHS, MCCIEIOBAHME 3aKOHOMEPHOCTEH XMMHMUYECKUX MPEBPAIICHUNW U IMyTeH
yIPaBICHUS UMH B LIEJISAX MMOJYYCHUS BEUIECTB, MAaTEPHAIIOB, SHEPTUU.

Copep:xanuie yaueOHOTO MpeaAMETa BKIIIOUAET CBEICHUS O HEOPraHMYECKUX BEllecTBax, UX
CTPOCHHH U CBOMCTBAX, a TAK)K€ XUMUYECKHX MPOIIECCaX, MPOTEKAIOIINX B OKPYKAIOIIEM MHUPE.
Haubonee cnoxnbie 3neMenTl @yHIaMEHTAIBHOTO Spa coAepkaHus 001ero oopazoBaHus 1o
XUMHH, TAKHE, KAK OCHOBBI OPTAaHUYECKOW M MPOMBITINICHHOW XUMUU, TICPEHECCHBI B POTPAMMY
cpenHei (moytHoW) 0011e00pa3oBaTeIbHON IITKOJHI.

TeopeTnyeckylo OCHOBY HW3Yy4Y€HUS HEOPraHWYECKOM XHMMHH COCTaBISIE€T aTOMHO-
MOJIEKYJISIpHOE YyueHue, nepuoanudeckuii 3akon J[.M. MenneneeBa ¢ KpaTKMMH CBEICHUSIMHU O
CTPOCHHHM AaTOMOB, BHJIaX XWMHUYECKOW CBSI3U, 3aKOHOMEPHOCTSAX TMPOTCKAHUH XUMHUYECCKHUX
peaKkiuii.

B wu3yyeHum Kkypca 3Ha4YWTENbHA PO OTBOAUTCA XHUMHYECKOMY OSKCICPUMEHTY:
MIPOBEJICHUIO MPAKTHUECKUX U JTJAOOPATOPHBIX pabOT U OMUCAHUIO UX PE3YJIHTATOB; COOJIIOICHUIO
HOPM U TIPABHJI TIOBEJICHUSI B XUMHUYECKUX JTA00PATOPHSIX.

Onucanue Mecta y4eOHOTr0 npeaMera « XuMusH» B y4eOHOM IJIaHe

B cootBercTBum ¢ yueOnpM m1aHoMm ['BOY COII moc.Hoserit KyTynyk Ha uzyuenue
XHAMHH B 8 Kj1acce OTBOIUTCS 2 yaca B HEAEI0, 68 1acoB B rof. B 9 kimacce orBogurcst 2 yaca B
Hejelro, 68 4acoB B T'OJI.

B cucreme ecrecTBeHHO- HAaydHOro OOpa3oOBaHHs XUMHUS KaK Y4YeOHBIA IpenMeT
3aHUMAaeT BaXHOE MECTO B IO3HAHMU 3aKOHOB IPHUPOJIbI, B MaT€pHaIbHOM >KU3HU OOIIECTBa, B
pemieHnH TII00ANBHBIX MPOOJIEM 4YeJIoBeYecTBa, B (JOPMHUPOBAHUU HAYYHOW KAPTHHBI MUpA, a
TaK)X€ B BOCIIMTAHUU YKOJIOTUYECKOM KYIbTYPBI JTIOACH.

XuMuss Kak yduyeOHbIH MpeaMEeT BHOCUT CYIIECTBEHHBIM BKJIAaJ B HaydyHOE

MHPOIIOHUMAHUEC, B BOCIHMTAHUC W Pa3BUTUC Yy4YalIUXCA, IpPU3BaHA BOOPYXKHTH Y4YalIUXCH
OCHOBaMH XHMMHYCCKHX 3HaHPII>i, H606XOI[I/IMLIX JJIE  TIOBCEJHEBHOM KHU3HHU, 3aJIOKHThb
q)YHZ[aMeHT I AalbHEUIIEro COBCPHICHCTBOBAHUA XHUMHUUYCCKUX 3HaHUM KakK B CTapimux
KJIaCCax, TaK U B APpYIrux y‘Ie6HLIX 3aBCICHUAX, a TAKKC IIPAaBUJIbHO COPUCHTHPOBATDH ITOBCACHUC
yqaluxcs B OKPY)KaIOH_[Cﬁ cpeac I/I3yquI/Ie XMMHUH B OCHOBHOM IIKOJIE HaIIpaBJICHO:

- Ha OCBOEHHME BAaKHeHINMX 3HAHMI 00 OCHOBHBIX IIOHATHSAX M 3aKOHAX XUMHH,
XUMHYECKON CHUMBOIIHKE;

- Ha OBJIaJleHHe YMEHUSIMHM HaOJII0aTh XMMHUYECKHUE SBICHUS, TPOBOJUTh XUMHUUECKHIA
AKCIIEPUMEHT, TIPOU3BOJAUTH PACUETHl HA OCHOBE XUMHUYECKUX (DOPMYN BEIIECTB U YpaBHEHUU
XUMHYECKUX PEAKIIUI;

- Ha Ppa3sBUTHE IIO03HABATCIbHBIX HHTEPECOB M HHTECIICKTYAJIbHBIX CIIOCOOHOCTEH B
IMponecce MpoOBCACHNUA XUMHUYCCKOI'O OKCIICPUMEHTA, CaMOCTOATCIbHOT'O HpI/IO6peTeHI/I$[ 3HAHHHN
B COOTBCTCTBHH C BOZHHUKAIOIIWUMH KNU3HCHHBIMU HOTpe6HOCT$IMI/I;

- Ha BOCNHMTAHUE OTHOIIEHUS K XHMHMH Kak K OJHOMY U3 (YyHAaMEHTAIbHBIX
KOMITOHEHTOB €CTECTBO3HAHUSA U 3JIEMEHTY 00LIeUeI0BeUeCKO KyIbTYypHI;

- Ha MPpUMEeHEHHEe NMOJIyYeHHBIX 3HAHHI M yMeHWH i 0€30MacHOr0 MCIIOJIb30BaHMUS
BCIICCTB MW MaTCpHvajlioB B 6I)ITy, CEJILCKOM XO3SMCTBE UM Ha IMPONU3BOACTBE, PCUICHUA
IMPAKTUYCCKUX 3aaa4 B HOBC@}IHGBHOﬁ KHU3HH, TPCAYNPEKICHUA ﬂBHeHI/Iﬁ, HAaHOCAIIUX BpPEA
3JI0POBBIO YEIIOBEKA M OKPYXKAIOLIEH cpejie.

B conmepxaHum JaHHOTO Kypca IMIPEACTaBI€Hbl OCHOBOMNOJArarolue XUMUYECKHE
TEOPETHYECKUE 3HAHUS, BKIIFOYAIOIINE U3YICHHE COCTaBa U CTPOCHHMS BEIIECTB, 3aBUCUMOCTH X
CBOWMCTB OT CTPOCHHS, KOHCTPYUPOBAHUE BEIIECTB C 3aJaHHBIMU CBONCTBAMH, MCCIICIOBAHHE



3aKOHOMEPHOCTEH XMMHUYECKHUX MpPEBpaIleHUN U MyTe ympaBieHUS UMHU B LENSIX MOTyYCHHS
BELIECTB, MaTEPHAJIOB, SHEPTUU.

dakTonornyeckas 4acTh MPOTPaMMbl BKIIFOUAET CBEACHHSI O HEOPTraHWYECKHX U OPTraHMYeCKHX
BeIlleCTBAaX. YUEOHBIM MaTepHall OTOOpaH TaKUM OOpa3oM, YTOOBI MOXKHO OBLIIO OOBSCHUTH Ha
COBPEMEHHOM M JIOCTYITHOM JUUIsl y4allUXCS YPOBHE TEOPETHUYECKHE TOJOXKCHHUS, M3ydaeMbIe
CBOWCTBA BEUIECTB, XUMUYECKHE TPOIIECCHI, IPOTEKAIOIINE B OKPYKAIOIIEM MUpE.

TeopeTnueckyro OCHOBY H3yu€HHUSI HEOPraHMYECKOW XHUMHUU COCTaBIISIET aTOMHO-
MOJIEKYJISIpHOE YyueHue, nepuoanudeckuii 3akon J[.M. MenneneeBa ¢ KpaTKUMH CBEICHUSIMHU O
CTPOCHHH aTOMOB, BUJIaX XUMHUECKOH CBSI3U, 3aKOHOMEPHOCTSIX XUMHUYECKHUX PEaKIIHIA.

N3ydeHue opraHmyeckol XMMUKM OCHOBaHO Ha yyeHuu A.M. byriepoBa 0 XUMHUYECKOM
CTPOCHHM BEIIECTB. YKa3aHHbIE TEOPETUUYECKHE OCHOBBI Kypca TO3BOJIAIOT YYalIUMCS
OOBSCHATH CBOMCTBA M3y4yaeMbIX BEIECTB, a TaK)Ke O€30MacHO HCIOJb30BaTh 3TH BEILIECTBA U
Marepuaibl B OBITY, CEJILCKOM XO35HUCTBE U HA TPOU3BOJICTBE.

B HU3YUYCHUN KypCa 3HAYUTCIIbHAd POJIb OTBOJAUTCA XHUMHUYCCKOMY OKCICPUMCHTY:
IMPOBCACHUIO NPAKTUICCKUX U JIa60paTOpHI>IX pa60T, HCCJIOXKHBIX 3KCIICPUMCHTOB U OIIMCAHUIO
HX PE3YJIbTATOB; CO6J'IIO,Z[6HI/IIO HOPM U ITIpaBUJI IOBCACHUA B XUMHUYCCKUX Ha60paTOpI/I$IX.

. H.]IﬂHprEMbIe JIMIHOCTHBIC, MECTAIIPCIAMETHDBIC U IIPCIMETHLIC
pe3yJbTaTbl 0OCBOCHUA yqeﬁﬂoro npeamMera «XuMHS» B OCHOBHOII IIKOJIE

W3yuenne XUMHHM B OCHOBHOW INKOJE Ja€T BO3MOXKHOCTb JIOCTUYb CIIEIYIOLIMX
pe3yIbTaTOB B HANIPABJICHUN JUYHOCTHOTO PA3BUTHSL:

1. BOCIIUTaHUE POCCUMCKOM I'pakIaHCKOW HJAEHTHUYHOCTH: MaTPUOTHU3MA, JIIOOBU U
yBakeHUI0 K OTedecTBy, YyBCTBAa TOPJOCTH 3a CBOIO PonuHY, 32 POCCHICKYI0 XMMHYECKYIO
HayKy,

2. (dopMHpOBaHUE LIETOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHsI HAyKH M OOILIECTBEHHOW MPAKTUKH, a TaKXXe COLUAIBHOMY, KYJIbTypHOMY,
SI3BIKOBOMY U YXOBHOMY MHOT000pa3UI0 COBPEMEHHOTO MUPA;

3. ¢opMHpOBaHHE OTBETCTBEHHOI'O OTHOIIEHMS K YYEHHUIO, TOTOBHOCTH U
CIIOCOOHOCTH K CaMOPAa3BUTHUIO M CaMOOOpPa30BaHUIO HAa OCHOBE MOTHUBAIIMU K OOYYCHHIO U
MO3HAHHUIO, BBIOOPY MpO(UIBHOrO 00pa3oBaHUs HAa OCHOBE MH(POPMALMU O CYILECTBYIOLIMX
npodeccusx W JIMYHBIX TNPO(EeCCHOHANIBHBIX TMPEANOYTeHU, OCO3HAHHOMY TOCTPOCHHUIO
UHIMBUYAIIbHOM 00pa3oBaTeIbHOM TpPAaeKTOPUM C YYETOM YCTOMYMBBHIX I103HABAaTEIbHBIX
WHTEPECOB;

4. dopMHpoBaHHE KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B  00pa30BaTeNIbHOM,
OOLIECTBEHHO MOJIE3HOW, Y4eOHO-MCCIEeI0BaTENbCKOM, TBOPYECKOM U JpYyrux BUAax
JeATeNbHOCTH;

S. (dopMHpOBaHHE MMOHUMAHUS IIEHHOCTH 3/10pOBOI0 M 0€30MacHOro o0pasa >KU3HHU;
YCBOGHHE TMpPaBWJI HWHAWBHIYATHHOTO H  KOJUIEKTUBHOTO O€30MacHOTO TOBEICHHS B
Ype3BbIUANHBIX CUTYAIHSIX, YTPOXKAIOIINX KU3HHU U 3/J0POBBIO JIIO/IEH;

6. (dbopMHpoBaHHE TO3HABATEIEHOW M WH()OPMAIIMOHHOW KYIBTYpHI, B TOM YHUCIIE
pa3BUTHE HABBIKOB CaMOCTOSATENBHON pabOThl C y4eOHBIMU MTOCOOMSIMU, KHUTaMHU, JTOCTYITHBIMU
WHCTPYMEHTAMHU ¥ TEXHHYECKHUMHU CPEACTBAMU HH(POPMAITMOHHBIX TEXHOJIOTHH;

7. (dopMHpOBaHHE OCHOB 3KOJOIMUYECKOTO CO3HAaHMS Ha OCHOBE IMPU3HAHMA
[IEHHOCTH XHM3HH BO BCEX €€ MPOSBICHUSX W HEOOXOIMMOCTH OTBETCTBEHHOTO, OEpPEKHOTO
OTHOILIEHUS K OKPYKAIOLLIEH CPELE;

8. pa3BUTHE TOTOBHOCTH K PEIICHHIO TBOPYECKHX 3a/a4, YMEHHUS HaXOIUTh
aJIeKBaTHbIE CIOCOOBI TOBEJCHUS M B3aUMOICWCTBUS C MapTHEpaMH BO BpeMs Yy4eOHOH u
BHEYUEOHOW JesTebHOCTH, CIIOCOOHOCTH OIIEHUBATh MPOOJIEMHbIE CUTyallMH U ONEepaTHUBHO



MPUHUMATh OTBETCTBEHHBIE DELICHUS B pPa3IMYHBIX HPOAYKTUBHBIX BHJIAX JEATEIbHOCTU
(yueOHasi MOMCKOBO-UCCIIEIOBATENBCKAS, KITyOHAs!, POSKTHAs, KPY)KKOBasl | T. T1. )

MeTanpeaMeTHBIMHU pe3yJIbTaTaMHd OCBOCHHUSI OCHOBHOW 00pa30BaTEIBHOM MPOTPaMMBbI
OCHOBHOTO 00111eT0 00pa30BaHUs SBISIOTCS:

1. OBJIQ/ICHUE HABBIKAMHM CaMOCTOSITEJIbHOIO TNPUOOPETEHHs] HOBBIX 3HAHUH,
OpraHu3alK y4eOHOH NesITeTbHOCTH, IOUCKA CPEICTB €€ OCYIIECTBICHUS;
2. YMEHME IUIAHUPOBATh IIyTH IOCTMKEHMS LIEJIEH HAa OCHOBE CaMOCTOSITEIBHOTO

aHaJlM3a YCIOBHM M CPEACTB MX JIOCTHIXKEHUS, BBIICIATH AIbTEPHATHBHBIC CIIOCOOBI TOCTHKEHUS
nenu W BeIOMpaTh HamOosiee A(PGEKTUBHBIA CHOCOO, OCYIISCTBIIATH IO3HABATEIBHYIO
pedIIeKCHIO B OTHOIICHUH JACHCTBHIA 10 PEIICHUIO YI€OHBIX U MIO3HABATEIHHBIX 3a/1a4.

3. YMEHHE MOHUMATh MPOOJIEMY, CTaBUTh BONPOCHI, BBIABUIATH TUIIOTE3Y, JaBaTh
OmpejeNiecHue TOHATUSAM, KiIacCH(PHUIMPOBATh, CTPYKTYpPUPOBATh MaTepHall, MPOBOJUTH
SKCIIEPUMEHTHI, apPryMEHTHUPOBAaTh COOCTBEHHYIO MO3MILHI0, (OPMYIHpOBaTH BBIBOJALI U
3aKJIIOYEHUS;

4. YMEHHE COOTHOCHUTh CBOM JEWCTBUS C IUIAHUPYEMBIMU peE3yJibTaTaMu,
OCYIIECTBJISITh KOHTPOJIb CBOCH JIESITEIbHOCTU B MPOIECCe JOCTUXKEHUS pe3yabTaTa, ONpeIesTh
CHOCOObI JIeHCTBUI B paMKax NpPEeUIOKEHHBIX YCIOBUI U TpeOOBaHUM, KOPPEKTUPOBATH CBOU
JICWCTBUSA B COOTBETCTBUU C U3MEHSAIOLIEHCS CUTyalluEH;

o. dbopMHpOBaHHE U PpaA3BUTUE KOMIIETEHTHOCTHM B OO0JACTH HCIOJIb30BAHUS
WHCTPYMEHTOB W TEXHUYECKHX CpPEICTB HH(POPMAIMOHHBIX TEXHOJOTHUH (KOMITBIOTEPOB U
MIPOrPaMMHOTO OOecTeueHus1) Kak WHCTPYMEHTAIbHO OCHOBBI Pa3BUTHS KOMMYHUKATUBHBIX U
MMO3HABATEIHHBIX YHUBEPCATBHBIX YICOHBIX JEHCTBUI;

6. YMCHHUE CO30aBaTh, IPUMCHATD U Hp606p330BHBaTL 3HAaKHN U CMMBOJIbI, MOACIIN 1
CXCMbI IJId pCIICHUA y‘Ie6HI)IX 1 IO3HAaBAaTCJIbHBIX 3a1a4,
7. YMCHHUEC U3BJICKATH HH(bOpMaHHIO U3 pa3]IMYHbIX UCTOYHHUKOB (BKJ'II-O‘IaSI cpeacTBa

MaccoBoi WH(pOpMAIMK, KOMIIAKT-AUCKA y4eOHOro Ha3Ha4yeHus, pecypcel HTepHera),
CBOOO/HO I0JIb30BaThCs CIIPABOYHOM JIMTEPATYpPOil, B TOM YHUCIIE U HA 3JIEKTPOHHBIX HOCUTENSX,
co0JIr01aTh HOPMBI HHPOPMALTMOHHONW N30MPATETLHOCTH, STHKH;

8. YMEHUE Ha IPaKTUKE II0JIb30BaTbCA OCHOBHBIMM JIOTMYECKUMHU IIpHUEMaMH,
METOAaMHU HaOJIOACHUS, MOJIETUPOBaHMsI, 0OBACHEHHUS, PELICHUs TPOOJIeM, TPOrHO3UPOBAHUS U
Ap-;

9. YMEHUE OpPraHU30BbIBATH CBOIO KU3Hb B COOTBETCTBUU C IPEACTABICHUSAMU O
310pOBOM 00pa3e KU3HH, ITpaBaxX U 00S3aHHOCTIX TpakJJaHUHA, IIEHHOCTSX OBITHS, KyJIbTypbl U
COLIMAJIBHOTO B3aUMOJECHCTBUS,

10.  yMeHHeE BBHINONHATH MO3HABATENBHBIE W TPAKTUYECKHE 33/JaHUS, B TOM 4YHCIE
IIPOEKTHBIE;
11.  ymeHHe CaMOCTOSTENBHO M apryMEHTHPOBAHHO OLIEHMBATh CBOU JEHCTBUS H

JEHCTBUSL OJHOKJIACCHUKOB, COJIEP)KATEIbHO OOOCHOBBIBAS MPABUIBHOCTh WM OLIMOOYHOCTH
pesyabTata U crnocoba JNecTBUS, aJ€KBAaTHO OLEHUBAThb OOBEKTHBHYIO TPYIHOCTh KaK Mepy
(akTUYECKOro WM IMpPeNIoyiaraéMoro pacxoja pecypcoB Ha pelIeHHE 3a/ladM, a TaKKe CBOU
BO3MO>KHOCTH B IOCTH>KEHUU 1I€JIN ONIPEAEIEHHON CII0AKHOCTH;

12.  ymenwue pabotath B rpymme — 3¢p¢HEeKTUBHO COTPYIHUYATh U B3aUMOCHCTBOBATH
Ha OCHOBE KOOpJMHAIIMK PA3JIMYHBIX MMO3ULMHI MIPH BHIPAaOOTKE OOIIETO PEIICHNs B COBMECTHOM
NesITeNbHOCTH; CHyIIaTh NapTHepa, (QOpMyJIHpOBaTh M apryMEHTUPOBaTh CBOE MHEHHE,
KOPPEKTHO OTCTaMBaTh CBOIO IMO3UILIMI0O M KOOPJAWHUPOBATH €€ C MO3ULHUU MapTHEPOB, B TOM
qucie B CUTYAIlMM CTOJKHOBEHHUS MHTEPECOB; MPOJYKTUBHO pa3peniaTb KOH(MIMKTHI Ha OCHOBE
ydyera HHTEpPEecCOB M TO3MIMH BCEX €ro y4YyaCTHHKOB, IOHWCKA M OLIEHKH aJbTePHATHBHBIX
CIOCO0OB pa3pelIeHus: KOH(PIUKTOB.

IIpenmerHbiMu pesyabratamm ocBoeHus: OCHOBHOW 00pa3oBaTENbHON MNpPOrpaMMBbI
OCHOBHOT'O 00111eT0 00pa30BaHUs ABISIOTCS:

1. dbopMupOBaHHE TMEPBOHAYAIBHBIX CHUCTEMAaTU3UPOBAHHBIX MPEICTABIECHUN O
BEIIECTBAX, MX IMPEBpAIEHUSAX M NPAKTUYECKOM MPUMEHEHHMH; OBJaJIeHHE MOHATHHHBIM
anmapaToM U CUMBOJIHUYECKUM SI3BIKOM XUMHH;

2. 0CO3HaHHE OOBEKTUBHO 3HAYUMOCTH OCHOB XMMHYECKOH Haykuh Kak oO0iacTu
COBPEMEHHOT'0 €CTECTBO3HAHUS, XUMUYECKUX MPEBPAILEHUN OPraHUYECKUX U HEOPTaHUUECKUX



BEIIECTB KAaK OCHOBBI MHOTHX SBJICHUH JKMBOW ¥ HEXHUBOH INPUPOIBI; YriyOieHHe
HpeZ[CTaBJIeHI/Iﬁ 0 MaTCpUaJIbHOM CANHCTBC MUPA,

3. OBJIaJIcCHHE OCHOBAaMH XMMHYECKOH I'PAMOTHOCTH: CIIOCOOHOCTBIO aHAIN3UPOBAThH
1 00BEKTHUBHO OLICHUBATH )KU3HCHHBIC CUTYyalluH, CBA3aHHBIC C XHMHeﬁ, HaBBIKAMH 0€30I1aCHOTO
o0palieHus ¢ BEIeCTBAMHU, UCIOIb3YEMbIMU B ITOBCEITHEBHOM )KU3HH; YMEHHEM aHAIIU3HUPOBATh
U ITUIAHHPOBATh DSKOJOTMYECKHM O€30IacHOE MOBEACHHE B IEIsIX COEpeKEHHs 3/JI0pOBbS U
OKpYKaroIien cpebl;

4. (dopMHpOBaHHE YMEHHH YCTaHABIMBATH CBSI3U MEXKIY PEaJbHO HAOIII0aeMbIMH
XUMHYECKUMU SIBIICHUSIMU M IIPOLIECCAMH, IIPOMCXOISAIIUMU B MUKPOMHUPE, OOBSICHSTH TIPHYHHBI
MHOroo0pa3usi BEIIECTB, 3aBHCUMOCTb HMX CBOWMCTB OT COCTaBa M CTPOCHHS, a TaKKe
3aBHCUMOCTb IIPUMCHEHUSI BEILIECTB OT UX CBOWCTB;

5. HpI/IO6peTCHI/IH OIIbITa MCIOJIB30BAHUSA PA3JIMYHBIX MCTOAOB H3YUCHUA BCIICCTB,
HaOJIIO/ICHHS 32 UX MPEBPALCHUSIMU IIPH MPOBEJACHUN HECIOKHBIX XMMUUYECKUX IKCIIEPUMEHTOB
C UCTIOJIb30BaHKEM JIAOOPATOPHOTO OOOPYAOBAHUS U TPHOOPOB;

6. YMEHUE OKa3blBaTh IE€PBYIO IIOMOIIb IPU OTPABICHUSAX, OXKOTaX M JPYrux
TpaBMax, CBSI3aHHBIX C BEIIECTBAMU U JIaDOpAaTOPHBIM 000PYAOBaHUEM;
1. OBIIQICHUE TIpUeMaMu paboThl ¢ HH(OpMaIMel XUMHUYECKOrO COAep KaHus,

MPEJCTaBICHHON B pa3Ho (opme (B BHIE TekcTa, Gopmyn, TpaduKoB, TaOIMYHBIX TAHHBIX,
cxem, ¢ororpaduii u ap.)

8. CO3/1aHME OCHOBBI JUIsi (POPMHUPOBAHUSI MHTEpPECA K PACIIMPEHUIO U YIITYOJICHHIO
XUMHUYECKHUX 3HAHUHM M BHIOOpA XMMHUU KakK MPO(UIBLHOTO MpeAMeTa IpU Mepexo/e Ha CTYNEHb
cpenHero (moiHOro) oOmiero oOpa3oBaHWs, a B JajbHEHIIEM W B KadecTBe chepwl cBoe
npodeccroHaNbHOI 1eATENbHOCTH;

9. (dopMHEpOBaHUE TPENCTABICHUH O 3HAYCHUHW XUMHUYECKOW HAyKH B PEIICHUH
COBPEMEHHBIX SKOJIOTMUYECKUX MpoOJieM, B TOM 4YHCIe B NPEJOTBPAIICHUM TEXHOTECHHBIX U
IKOJIOTHYECKHUX KaTacTpod.

TPEBOBAHMUS K YPOBHIO IIOAI'OTOBKHA YYAIIUXCA 8 — 9 KJIACCOB OCHOBHO#
OB]J_[EOBPA3OBATEJIBHOI71 IKOJIbI
B pe3ysbraTe u3ydeHuss XAMUN YUCHHUK OJDKCH 3HATH / IOHUMATD:

- XHMHUYECKYI0 CHUMBOJIMKY: 3HAaKH XUMHYECKHX DJIEMEHTOB, (OPMYIbI XUMUYECKHX
BEILIECTB U YPABHEHUSI XUMUYECKUX PEAKIIUN;

- BaKHellllMe XMMHUYECKHE TMOHATHSA: XUMHYECKHM OHJIEMEHT, aToM, MOJIEKYJa,
OTHOCUTEIbHAsI aTOMHAsT W MOJIEKYJISIpHash MacChl, WOH, XHWMHYECKas CBS3b, BELIECTBO,
KJIacCu(PUKaIMs BEIIECTB, MOJIb, MOJISIPHAsE Macca, MOJIAPHBIN 00BEM, XUMHUYECKas peakius,
KJIacCU(PUKALMS PEAKIUi, DJIEKTPOIUT M HEDJIEKTPOJHT, SJIEKTPOJIUTAYECKAs JIUCCOLMAIINS,
OKHUCIIMTENIb U BOCCTAHOBUTEIb, OKHCIEHUE U BOCCTAHOBJICHUE;

- OCHOBHbIC 3aKOHBI XMMHHM: COXPAaHEHHE MAaCChl BEILECTB, ITOCTOSHCTBA COCTaBa,
MEPUOJNYECKUI 3aKOH;

yMeThb

- Ha3bIBATh XUMUYECKHUE DJIEMEHTBI, COETMHEHUS U3YUYE€HHBIX KJIACCOB;

- 00bSACHATHL (U3MYECKUN CMBICT ATOMHOIO (IOPSIKOBOIO) HOMEpa XHUMHYECKOTO
3JIEMEHTAa, HOMEPOB TPYMIbI U MEPUOJIa, K KOTOPBIM 3JIEMEHT MPUHAIIEKUT B MEPUOTAYECKON
cucreme JI.M.MeHneneeBa; 3aKOHOMEPHOCTH U3MEHEHUS CBOVMCTB 3JIEMEHTOB B IPEJIEIaxX MAJIbIX
MIEPHOJIOB U TJIABHBIX MOJATPYIII; CYIIHOCTh pEeaKIMii HOHHOTO 0OMEHa;

- XapaKTepHu30BaTh XMMHUYECKUE JIEMEHTHI (OT BOAOPOJA MO KajbI[Us) HA OCHOBE HX
MoJIOKeHUs B mepuonndeckoir cucreme J[.M. MenpaeneeBa M OCOOCHHOCTEH CTPOCHHS HX
aTOMOB; CBSI3b MEXKIY COCTaBOM, CTPOCHHUEM M CBOMCTBAMM BEIIECTB; XMMHUYECKUE CBONCTBA
OCHOBHBIX KJIACCOB HEOPTaHMYECKUX BEIIECTB;



- ompeleasiTh COCTaB BEIIECTB MO HUX (opMmysaMm, NPUHAUIEKHOCTh BELIECTB K
ONPEACIEHHOMY KJIacCy COCIUHEHUH, THUIIBI XUMUYECKMX PEaKUUH, BAJIEHTHOCTb MU CTCICHb
OKHCJICHUS JJIEMEHTa B COCAMHCHMAX, BUJ XMMHYECKOH CBSI3M B COEAMHEHHUAX, BO3MOXKHOCTb
MPOTEKaHMs PeaKIUi HOHHOTO OOMEHa;

- €OCTaBJATH (POPMyNBl HEOPraHWYECKHX COCIMHEHUH H3YYCHHBIX KIIACCOB; CXEMBI
CTpoeHus: aromMoB IepBbIXx 20 »31emeHTOB mnepuoanyeckoil cucremsl .M. Menneneesa;
YPaBHEHHsI XUMUYECKHUX PEaKIIH;

- 00pamaThesl ¢ XUMHYECKON MOCYI0H U 1a00paTopHBIM 000pYI0BaHHEM;

- PAaCcHmO3HABATh OINBITHBIM IIYTEM KHUCJIOPOJ, BOIOPOX, YIJICKUCIBIA ra3, aMMHAaK;
pacTBOPBI KUCIIOT U LIEJI0YEH; XJI0pua-, CyibdaT- 1 KapOOHAT-HOHBI;

- BBIYUCIATB MAacCOBYIO JIOJI0 XUMHUYECKOIO 3JIEMEHTa MO0 (QOopMyse COeAMHEHUS;
MacCcoOBYIO JIOJIIO BEILIECTBA B PAacTBOPE; KOJUYECTBO BEIIECTBA, OOBEM WM Maccy IO
KOJINYECTBY BEILIECTBA, 00bEMY MIIM MAcCe PEareHTOB MIIU MPOJYKTOB PEaKIIH;

HCIO0JIB30BATH NPHOOpPEeTEéHHbIC 3HAHUSI U YMEHHS B IPAKTHYECKOH 1eATeJbHOCTH U

MOBCEIHEBHOM JKM3HH C IEJIbLIO:

- Ge30macHOro oOpaleHus C BEIEeCTBAMH M MaTeprallaMH;

- DKOJIOTMYECKH TPaMOTHOT'0 IIOBEICHUS B OKPY’KAIOILEH CPELE;

- OLICHKU BIIMSHUSA XUMHUYECKOIO 3arpsA3HEHHUS OKpYXKAlOUIEH Cpelbl HAa OpraHu3M

YEJI0BEKA,

- KpUTUYECKON OLIEHKH MH(POPMALIMU O BELIECTBAX, UCIIOJIb3YEMbIX B OBITY;

IIPUTOTOBJIEHUS PACTBOPOB 33IaHHON KOHLIEHTPALUU.

Ilnanupyemoie pesynomamol peanu3ayuu RPOZPamMmsbl no npeomemy «Xumuay:

BoeinmyckHUK Hayuumcs:

®  ONHCHIBATH CBOWCTBA TBEP/BIX, )KUAKUX, Ta3000pa3HBIX BEIIECTB, BBIICIIS
UX CYILIECTBEHHBIC MTPU3HAKY;

®  XapakTepu3OBaTh BEHIECTBA II0 COCTaBy, CTPOCHUIO M CBOICTBaM,
YCTaHABIIMBATh MPUYMHHO-CIICJCTBEHHBIC CBSI3U MEXIY JNaHHBIMH XapaKTEPUCTUKAMHU
BEILIECTBA;

®  pacKphIBaTh CMBICI OCHOBHBIX XMMHUYECKHX IOHSATHI: aToM, MOJEKyIa,
XUMHYECKHH D3JEMEHT, TIPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, BAJICHTHOCTD,
UCTIONB3YS 3HAKOBYIO CHCTEMY XHMUHU;

e  u300pakaTh COCTaB TPOCTEHININX BEIIECTB C IOMOUIBI0 XHUMHYECKHX
dbopMyI U CYIITHOCTh XMMHUYECKUX PEAKIIUN C TOMOIIBIO XUMUYECKIX YPAaBHEHU;

®  BBIYUCIIATH OTHOCUTENFHYIO MOJIEKYJISIPHYIO i MOJISIPHYIO MacChl BEIIECTB,
a TaKk’Ke MaCCOBYIO JIOJII0O XMMUYECKOT'0 3JIEMEHTA B COEIMHEHMSIX;

®  CpaBHHUBATH IO COCTABY OKCH/JIbI, OCHOBaHUSI, KUCIOTBI, COJIH;

e  KkiaccuuIMpPOBATH OKCHJIBI 1 OCHOBAHUS MO CBOWMCTBAM, KHCIOTHI U COJIH
— 110 COCTaBYy;

®  ONHCHIBATh COCTaB, CBOWCTBAa W 3HAa4YCHHE (B MPHUPOJEC M MPAKTUIECKOM
JeSITeIbHOCTH YeJIOBEKA) MPOCTHIX BEIIECTB — KUCIOPOJIa U BOJIOPO/Ia;

e  JaBaTh CPAaBHUTEIBHYIO XapaKTePHCTUKY XUMHUYECKUX JJIEMEHTOB U
BaXHEHIIINX COSAMHEHUN €CTECTBEHHBIX CEMENCTB IIEJIOYHBIX METAJUIOB U TaJIOTEHOB;

®  TOJB30BATHCSA JJAOOPATOPHBIM 00OPYAOBAHHUEM U XUMHUECKOW TIOCYOH;

®  TPOBOJIUTH HECIOXKHBIE XHMHWYECKHE OIBITHI W HAOMIOACHUS 3a
U3MEHEHHEM CBOMCTB BEIIECTB B MpOIlEcCe WX MpPEBpallleHHi; coONoaaTh MpaBuiia
TEXHHUKHU 0€30MaCHOCTH TIPU MTPOBEICHUHN HAOIIOACHUI U OTIBITOB;

®  pasnuYaTh OKCIEPUMEHTAIbHO KHCIOTHI M  MIENIOYH, TOJB3YICh
WHIUKATOpaMHU; OCO3HATh HEOOXOJUMOCTh COOMIOJEHUsS Mep O€30MacCHOCTH TIpH
00panieHny C KUCIOTaMH U IIET0YaMHU.
BbINyCKHUK nomyyum 603mMo#CHOCHb HAYUUMBCSL.



® 'PaMOTHO O0OpAIIATHCS C BEIECTBAMU B IIOBCEAHEBHOM KHU3HH,

® OCO3HaBaTh HEOOXOJUMOCTh COOIOEHUS MPABHII JKOJOTHYECKH Oe30MacHOro
MOBEJICHUS B OKPYKAOLIEN IPUPOIHOM CPELE;

® IOHUMATh CMBICI U HEOOXOIUMOCTb COOIIOICHUS TPEIUCAHMIA, TTPEIJIaraeMbIX B
WHCTPYKIHUSX 110 UCTIOIB30BAHUIO JICKAPCTB, CPEJCTB OBITOBON XUMHUU U JIp.;

® HCTIOJIb30BaTh MPUOOPETEHHBIC KIIOYEBBIC KOMIIETEHTHOCTH IPH BBIMOIHECHUU
HCCIIE0OBATEIIbCKUX TPOEKTOB IO H3YYEHUIO CBOMCTB, CIIOCOOOB TOJNYYEHUS U
pacro3HaBaHus BEUIECTB;

® pa3BUMBATh KOMMYHHUKATUBHYIO KOMIIETEHTHOCTb, UCIIOJIb3Ys CPEJICTBA YCTHOTO U
MMUCBbMEHHOTO OOIIECHHUSI, TIPOSBJIATh TOTOBHOCTh K YBOKCHHUIO MHOW TOYKU 3PEHUS TPU
00CYX/ICHIH Pe3yJIbTaTOB BHIIIOJHEHHON PabOTHI;

® 00OBCKTHBHO OIICHMBATh WH(OPMAIIUIO O BEIIECTBAX M XMMHUYECKUX IPOIIEccax,
KPUTHUYECKH OTHOCUTBCS K ICEBIOHAYYHOU HH(OpMammu, HeI0OPOCOBECTHOW peKiIaMe,
Kacalolleicsl UCIOJIb30BaHUS PA3JIUYHBIX BEIIECTB.

Ilepuoanyeckunii 3aK0H M MEPUOAMUYECKAS CHCTEeMAa XMMUYeCKUX dJjieMmeHToB JI.U.
MenpeneeBa. CTpoeHue BelecTBa.
BeinyckHuk Hayuumcsi:

. KJIacCU(PUITMPOBATh XUMHUYECKHUE JJIEMEHTHI Ha METaJUIbl, HEMETaJUIbI,
DJIEMEHTBI, OKCHJIBI U THIPOKCHIIBI KOTOPHIX aM(OTEpHBI, U WHEPTHBHIC DIIEMEHTHI
(ra3sl) 411 OCO3HAHUS BAXKHOCTU YIOPSATOYCHHOCTU HAYYHBIX 3HAHUIA,

®  pAacCKphIBaTh CMbICI Iepuoanyeckoro 3akona /[.1. Menpeneesa;

° OMKCHIBATh W XapaKTEPU30BaTh TaAOIMUYHYIO (OPMY TIEPUOIHUECKOM
CHCTEMbI XMMHUYECKHX DJIEMEHTOB;

. XapakTepU30BaTh COCTAB AaTOMHBIX SJIEp M paCHpelesieHHEe Yucia
SJIEKTPOHOB MO DJJEKTPOHHBIM CJIOSIM aTOMOB XHMMHYECKMX SJEMEHTOB MaJbIX
MIEPUOJOB MTEPUOJUYECKON CUCTEMBI, a TAK)KE KaJUsl U KAJIbLIUS;

. pasznuyaTh BUABl XUMUUYECKOW CBSI3M: MOHHYIO, KOBAJIEHTHYIO TOJISPHYIO,
KOBAJIEHTHYIO HETIOJISIPHYIO U METAJUIMYECKYIO;

e  m300paxkaTh  DJIGKTPOHHBIE  (OPMYJBI  BEIIECTB, OOpPa30BAHHBIX
XUMUYECKUMHU CBSI3SIMU Pa3HOTO BUJA;

° BBIABJISITH  3aBUCHUMOCTh  CBOMCTB  BEIIECTBA OT CTPOCHUS  €ro
KPUCTAIIMYECKON pEelIeTKH (MOHHOW, aTOMHOM, MOJIEKYJISIPHOM, METaNINYECKOM );

° XapaKTEePU30BaTh XUMHUYECKUE HJIEMEHTbl U UX COEJUHEHHS Ha OCHOBE
MOJIOKEHHUSI DJIEMEHTOB B TEPUOJUYECKON CHCTEME U OCOOCHHOCTEW CTPOEHHUS HUX
aTOMOB;

° ONKMCHIBATH OCHOBHBIE MNpeanocbuiku OTKpbiTua .M. MeHnneneeBbim
MEPUOJNYECKOT0 3aKOHA M TEPUOAUYECKOM CUCTEMbl XHMHYECKHX DJIEMEHTOB U
MHOT000Pa3HYI0 HAYUYHYIO ACSITENTbHOCTh YUEHOTO;

. XapaKkTepU30BaATh HAay4YHOE u MHPOBO33PEHUYECKOE 3HAUYCHHUE
MEePUOIUYECKOT0 3aKOHA W MEPUOJUYECKON CHUCTEMBbl XMMHUYECKHX 3nemeHtoB [[.U.
Menneneena;

. 0CO3HABaTh HAYYHBIC OTKPBITUS KaK PEe3yJbTaT IJIUTEIbHBIX HAOIIOICHUN,
ONBITOB, HAYYHON MOJIEMHUKHU, TPEOJOJICHUS TPYIHOCTEN U COMHEHUH.

BBINYyCKHUK no1yuyum 803M0#CHOCMb HAYYUMBCSL:

. OCO3HABaTh 3HAUYEHHE TEOPETUUECKUX 3HAHUM JJs MIPaKTUYECKON
JIeSITENTbHOCTH Y€JIOBEKA;

° OMHCHIBATh M3yYEHHBIE OOBEKTHI KAaK CHCTEMbI, MPHUMEHSSI JIOTUKY
CHCTEMHOTO aHAJIN3a;

° MPUMEHATh 3HAaHUS O 3aKOHOMEPHOCTAX MEPUOJUYECKON CHUCTEMBI
XUMHUYECKHX DJIIEMEHTOB [Isi OOBSICHEHHUS W TIPEABUICHHS CBOWCTB KOHKPETHBIX
BEIIIECTB;

. pa3BuBaTh MHGOPMAITMOHHYIO KOMIIETEHTHOCTh IMTOCPEACTBOM YIITyOJIeHUS
3HaHW 00 WCTOPUHM CTAHOBIICHUS XWMHYECKOW HAYKH, €€ OCHOBHBIX TOHSTHH,



NEPUOANYCCKOr0 3aKOHa KaK OJHOI'O U3 BaKHEHUIIINX 3aKOHOB IpUpoabl, a TaAKXE O
COBPCMCHHBIX JOCTUKCHHUAX HAYKHU U TCXHUKHU.

MHoroo0pa3une XuMH4eCKHX pPeaKIIuii.
BeinyckHuk Hayuumcsi:

e  OOBSCHATH CYThb XMMHUUECKHX IIPOLIECCOB;

®  Ha3bIBaTh IPU3HAKU U YCIOBUS NPOTEKAHUSI XUMHUECKUX PEaKLIUM;

e  yCTaHaBJIMBATh IIPUHAJJICKHOCTh XMMHUECKOHN peakluu K OIIPEIEIICHHOMY
THUILY TI0 OJJHOMY U3 KJIacCU(UIIMPOBAHHBIX MPU3HAKOB:

1) o 4YMCIy M COCTaBy MCXOJHBIX BEHICCTB M MPOJYKTOB PEaKIMU (PCaKIUH
COCIMHEHUS, Pa3JI0KEHUs, 3aMEIICHUs] 1 0OMeHa);

2) 1O BBIJACICHUIO MJIM MOTJIOMICHUIO TEIUIOTHI (PEaKIUK IK30TEPMHUUCCKHE H
AHJIOTEPMUYECKHE);

3) 10 UW3MEHCHUIO CTENCHEH  OKHCICHHS  XHMHYECKHX  3JIEMCHTOB
(OKHCIHMTEIILHO-BOCCTAHOBUTEIIBHBIC PEAKIIIH);

4) 110 00paTUMOCTH TIporiecca (peakiuu 00paTUMbIC U HEOOPATUMEIE);

e  Ha3bIBaTh (HAKTOPBI, BIUAIONINE HA CKOPOCTh XUMUYECKUX PEAKIIHIA;

e  Ha3bIBaTh (DAKTOPHI, BIUAIONIME HA CMEIICHHE XMMHUECKOTO paBHOBECHUS;

®  COCTaBJISITh YPaBHEHHUS AJIEKTPOJUTUYECKOW JAMCCOLMALMM  KHCIIOT,
HIeJI0OYeH, COJICH; IMOJHBIE M COKpAIEHHbIE HMOHHBIC YpaBHEHUs peakiuidl OOMEHa;
YPaBHEHUSI OKUCIUTEIBHO - BOCCTAHOBUTEIBHBIX PEAKIINIA;

®  [POTHO3UPOBATH MPOAYKTH XMMHUYECKUX peakiuii mno d¢opmynam /
HA3BaHMUSIM MCXOJIHBIX BEIIECTB; ONPEAENSATh MCXOJHBbIE BellecTBa mo Gopmynam /
Ha3BaHUSIM MIPOJIYKTOB pEaKLUu;

®  COCTaBJISITh ypaBHEHUS PEAKIUIl, COOTBETCTBYIOLIUX MOCIEI0BATEIILHOCTH
(«uenoukey») MpeBpalleHuil HEOPraHUYECKUX BEIECTB PA3TUYHBIX KJIACCOB;

e  BBUIBIAITH B IIPOLIECCE SKCIIEPUMEHTA MPU3HAKH, CBHUJIETEIBCTBYIOLINUE O
MIPOTEKAaHUU XUMHUYECKOUN peaKInu;

®  TOTOBHUTH PacTBOPHI C ONPEICICHHOW MAacCOBOM JOJEH PAaCTBOPEHHOIO
BEILIECTBA;

e  OIpeneisaTh XapaKTep CpeAbl BOJHBIX PAaCTBOPOB KHUCIIOT U ILEIOYEH IO
M3MEHEHUIO0 OKPacKU UHIUKATOPOB;

®  [POBOAMTH KAYECTBEHHBIE pEAKIMM, MOJITBEPXKJAIOIINE HaIUYUe B
BOJIHBIX PacTBOpax BELIECTB OTAEIbHBIX KATHOHOB U aHHOHOB.

BBINTYCKHUK noayuum 603MONCHOCHb HAYYUMbC.

®  COCTaBISTh MOJIEKYJISIDHBIE UM TIOJHBIE HOHHBIE YpaBHEHUS TIO
COKpAaIICHHbIM HOHHBIM YPaBHEHHUSIM;

®  [PUBOJIUTH MPUMEPHl pEaKIHi, MOATBEPKJAIMX CYIIECTBOBAHNE
B3aMMOCBS3M MEKIy OCHOBHBIMH KJIACCAMU HEOPTAHUUYECKUX BEILECTB;

®  [POTHO3UPOBATH PE3YIbTAThl BO3JEUCTBUS PA3IUYHBIX (PAKTOPOB Ha
CKOPOCTb XUMHUYECKOW PEAKIUY;

®  [IPOTHO3UPOBATH PE3YIbTAThl BO3JEUCTBUS Pa3INYHBIX (PAKTOPOB Ha
CMEIIIEHNE XUMHUECKOTO PABHOBECHSI.

MHoroo0pa3ue BelecTsB.
BeinyckHuK Hayuumces:

e  OmpeneisaTh MPHUHAIEKHOCTh HEOPraHWYECKHX BEIIECTB K OJHOMY W3
M3YYEHHBIX KJIACCOB/TPYII: METalIbl U HEMETAJIbl, OKCHUJbI, OCHOBAHUS, KHUCIOTHI,
COJH;

®  COCTaBJISITH (DOPMYIIBI BEIIECTB MO UX HA3BAHUSAM;

®  OIpEeneNATh BAJICHTHOCTD U CTENIEHb OKUCIIEHHS 2JIEMEHTOB B BEILIECTBAX;

e  COCTaBJISATH (POPMYJIbI HEOPTAHUYECKUX COEIMHEHUH MO BaJEHTHOCTSIM U
CTEMEHsIM OKHCJIEHMs JJIEMEHTOB, a TaKXe 3apsjaM HOHOB, YKa3aHHbIM B TaOJule
pPacTBOPUMOCTHU KUCJIOT, OCHOBaHUM U COJIEH;



° OOBSICHATh 3aKOHOMEPHOCTH HW3MEHEHUs (U3HUECKHMX W XUMHYECKHUX
CBOﬁCTB HpOCTLIX BCIICCTB W HX BBICIIHX OKCHUOOB, O6pa30BaHHLIX JICMCHTAMHU
BTOPOTO M TPETHETO MEPHOIOB;

° Ha3bpIBaTh OOIIME XWUMHUYECKUE CBOWCTBA, XapaKTepHbIE MJIs TPy
OKCHJIOB: KHCJIOTHBIX, OCHOBHBIX, aM(OTEPHBIX.

L] Ha3bIBAThb 06H_[I/I€ XUMHUYCCKUEC CBOﬁCTBa, xapaKTeprle IJIA KaXa0ro
KJlacca BEILECTB;

. IIPUBOAUTH IIPUMEPHI PEAKLUH, IIOATBEPKAAIOIIUX XUMAYECKHE CBOUCTBA
HEOPTraHWYECKHUX BEIIECTB: OKCHJIOB, KMCIIOT, OCHOBAaHUI U COJICH;

° OTIPE/ICNIATh BEIIECTBO — OKUCIIHUTEIh U BEIICCTBO — BOCCTAHOBUTENH B
OKHCITUTEIHHO — BOCCTAHOBUTEIBHBIX PEAKIINSX;

®  COCTaBJIATH JCKTPOHHBIN OallaHC MO MPEATIOKEHHBIM CXEMaM PEaKIInii;

L] HpOBOIII/ITB Ha60paT0pHHe OIIBITHI, HOIITBep)KI[aIOH_[I/IC XUMHUYCCKUEC
CBOICTBAa OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX BEIECTB;

° MPOBOJIUTH JTAOOPATOPHBIE OMBITHI MO TOJYYCHHI0O U COOMPAHHIO
razoo0pa3HbIX BEIIECTB: BOJOPOAA, KHCIOPOJA, VIJICKUCIOTO Ta3a, aMMHUaka,
COCTAaBJIATH ypaBHCHI/ISI COOTBGTCTByIOH_[I/IX peaKuHﬁ.

BrINyCKHUK TOJIYYHUT 803MOHCHOCHIb HAYUUMbCA:

* IPaMOTHO 00paIaThCs C BEIICCTBAMHU B TOBCEHEBHON KU3HU;

* 0CO3HaBaTh HEOOXOIUMOCTH COOJTFOICHUS MPABHII IKOJIOTHYECKH 0€30MacHOro
MOBE/ICHUS B OKPYXKAIOIIeH MPUPOIHOMN Cpee;

¢* IIOHUMAThb CMBICII U HCO6XOI[I/IMOCTB CO6JHOIIGHI/I$I HpeI[HI/ICB.HI/H\/JI, npeﬂnaraeme B
MHCTPYKUHUAX 110 UCTIOJIB30BAHUIO JIEKAPCTB, CPEICTB OBITOBOM XUMUU U JIp.;

® MHCIIOJIB30BAaTh HpI/IO6peTéHHI)Ie KIIFOUCBBIC KOMIICTCHTHOCTHU HpI/I BBIIIOJTHCHUHN
HCCIIEIOBATENLCKUX MPOEKTOB M0 M3YYEHHUIO CBOICTB, CIIOCOOOB IMOJYYEHHSI M PACIIO3HABAHUS
BEILIECTB;

* pa3BUBaTh KOMMYHUKATUBHYIO KOMIIETEHTHOCTb, HCIIONIb3YSl CpPEICTBA YCTHOM H
MUCHbMEHHOW KOMMYHUKAIlMM TpH paboTe ¢ TEKCTaMH Y4eOHHWKAa W JONOJHHUTEIBHOM
JTUTEPaTypOi, CIIPAaBOYHBIMHU TaOIHMIIAMU, MPOSABIATH TOTOBHOCTh K YBA)KEHUIO MHOW TOYKU
3peHHUsI PU 00CYKIACHUU PE3yIbTaTOB BHITIOJIHEHHON PabOThI;

® O6’I)€KTI/IBHO OLICHUBATH I/IH(bOpMaIII/II-O 0O BfHOIeCTBAaX U XHUMHNYUYCCKUX HpOHGCC&X,
KPUTHYECKH OTHOCUTHCS K TICeBAOHAy4yHOW uH(pOpMaIMu, HET00pPOCOBECTHON peKiame,
Kacaroleicst UCTIOIb30BaHUS Pa3IMYHBIX BEIIECTB.

®* OCO3HABAaTh 3HAYCHHC TGOpeTI/ILICCKI/IX 3H&HI/II>1 JJIA HpaKTquCKOﬁ ACATCIbHOCTHU
YEIIOBEKa;

® OITUCBIBATH I/ISy‘-ICHHI)Ie O6’I)CKTI>I KaK CUCTEMBI, HpI/IMerifi J'IOFI/IKy CHUCTEMHOI'O aHaJIn3a,

* TPUMEHATH 3HAHUS O 3aKOHOMEPHOCTSIX TMEPUOJUYECKOM CHCTEMbl XHUMHYECKHX
3JICMCHTOB IJISI O6’I)SICH€HI/I$I u HpeI[BI/II[CHI/ISI CBOfICTB KOHerTHI)IX BCIICCTB,

* pa3BUBaTh MHPOPMAIMOHHYIO KOMIETEHTHOCTh MOCPEACTBOM YIIIyONEHUS 3HAHUN 00
I/ICTOpI/II/I CTAHOBJICHHUA XHMI/I‘IGCKOﬁ HaYI(I/I, €€ OCHOBHBIX HOHSITI/Ifl, nepnogmqea(oro 3aKOHa KakK
OJTHOTO W3 BAKHEHIIMX 3aKOHOB MPHUPOJABI, a TaKXKE O COBPEMEHHBIX JOCTHKEHUSAX HAYKH H
TCXHUKU.

* COCTABJIATH MOJICKYJISIPHBIE M TOJHBIC MOHHBIE YPaBHEHHsI IO COKPANIEHHBIM MOHHBIM
YPaBHEHUSM;

* TPUBOAWTH TMPUMEPHI PEAKIHA, TMOATBEPKIAIIINX CYIIIECTBOBAHUE B3aMMOCBSI3U
Me>1<)1y OCHOBHBIMU KJIacCaMH HeOpFaHI/I'-IeCKI/IX BCIICCTB,

* MPOTHO3UPOBATH pPE3YyIbTaThl BO3ICHCTBHS pa3IUYHbIX (DAKTOPOB Ha HU3MEHEHUE
CKOPOCTH XUMHUYECKOU PeaKIniy;

* IPOrHO3UPOBATh PE3YIbTaThl BO3JEHCTBUS pPa3IMUYHBIX (PAKTOPOB Ha CMEIIEHUE
XUMHYECKOTO PABHOBECHSI.

* MPOTHO3UPOBATH XUMUYECKHE CBOMCTBA BEIIECTB HA OCHOBE UX COCTaBa M CTPOCHHS;

* MPOTHO3UPOBATH CIIOCOOHOCTH BEIIECTBA MPOSBIATH  OKHUCIUTENBHBIE  WIIU
BOCCTAHOBUTCIBbHBIC CBOﬁCTBa C y‘-IéTOM CTeHeHeI\/’I OKHCJICHHUS D5JICMCHTOB, BXOJAIIUX B €TI0
COCTaB;



® BBIABJIATH CYHICCTBOBAHUC TeHETUYECKOM B3aHMMOCBSI3HU MCXKOYy BCHICCTBAMU B pANY:
MpOCTOC BCIICCTBO — OKCUI — T'HAPOKCHUI — COJIb,

¢ OpraHu3OBbBIBaTb, MPOBOAWUTL YUYCHHUYCCKUC IIPOCKTHI IIO HCCICAOBAHUIO CBOICTB
BCIICCTB, UMCIOIUX BAKHOC MPAKTHYCCKOC 3HAUCHUC.

Cooepicanue yueonozo npeomema «Xumusa» 8 riace.

Pa3nen 1. OcHOBHbBIE OHATHS XUMHHU (YPOBEHb aTOMHO-MOJIEKYJISAPHBIX
npeacTaBJIeHUil)

[Tpenmer xumuun. XuMusl Kak 4aCThb €CTECTBO3HaHUsA. BeliecTa u ux CBOKCTBA.

YucThle BelecTBa U cMecu. MeTo/ibl IO3HaHUS B XUMUH: HAOII0ACHHUE, SKCIIEPUMEHT.
[Tpuemsl 6e30macHO paboTHI ¢ 000pyIOBaHMEM U BenlecTBaMu. CTpOEHUE MJIaMEHHU.

Yucrtele BeectBa U cMecu. CriocoObl OUMCTKHU BEIIECTB: OTCTauBaHuE, (pUIbTpoOBaHue,
BBIITAPUBAHUE, KPUCTATUIM3ALMS, AUCTUIUISALMS. DU3NUECKUE U XUMUYECKUE SBICHUS.
Xumnueckue peakiuu. [[pu3Haku XMuMUYECKUX pEeaKIuil U YCIIOBUSI BOSHUKHOBEHHUS U
TEUEHUSI XUMUYECKUX PEAKIIUMN.

ATOMBI, MOJIEKYJIBI M MOHBL. BellecTBa MOJIEKYISIPHOTO U HEMOJIEKYIISIPHOTO
ctpoenus. Kpucrammmdeckue u amopdHbIie BemecTBa. Kprucraumueckue pelmeTKu: MOHHAs,
aToMHas U MoJieKyisipHasi. [IpocTeie U Cll0KHBIE BEIIECTBA. XMUMUYECKHI 3J1IEMEHT. MeTaslibl
1 HeMeTasuibl. ATOMHas eIMHuUIA Macchl. OTHOCUTEIbHASI aTOMHAs Macca. SI3bIK XUMUH.
3HaKU XUMUYECKUX 3JIEMEHTOB. 3aKOH IMOCTOSTHCTBA COCTABA BEIIECTBA. XUMHUUECKHE
dbopmysbl. OTHOCUTEIBHAS MOJIEKYJIIpHAs Macca. KauecTBEHHBIN 1 KOJIMYECTBEHHBIN COCTAB
BeliecTBa. Beruncnenus no xumudeckuM popmyrnam. MaccoBas 707151 XUMUYECKOTO JI€MEHTa
B CJIOKHOM BEILIECTBE.

BaneHTHOCTh XUMHYECKUX 31€MEHTOB. OIpeeieHNe BAJICHTHOCTH 3JIEMEHTOB 110
dopMynaM OMHApHBIX coequHEeHHH. CocTaBleHNEe XUMUUECKUX (GOpMYJT OMHAPHBIX
COEIMHEHUH MO BaJICHTHOCTH.

ATOMHO — MOJICKYJISIPHOE yu€HHE. 3aKOH COXpaHEHUsI MacChl BenlecTB. JKU3Hb U
nearenbHocTs M.B. JlomonocoBa. XumMuueckue ypaBHeHUs. TUITBI XUMUYECKUX PEAKLUU.

Kucnopon. Haxoxxnenue B mpupose. [lomyuenue kucnoposa B 1abopaTtopuu u
MPOMBIIUIEHHOCTH. PU3NUECKHE U XUMUYECKHE CBOMCTBA Kucnopozaa. ['openne. OKCUabL.
[Tpumenenue kucnopoaa. Kpyropopot kucinoponaa B mpupoze. O30H, ajuIOTPOIHs KUCIOPO/Ia.
Bozayx u ero coctaB. 3ammura aTMoc(hepHOTo BO3/IyXa OT 3arpsi3HEHUH.

Bonopon. Haxoxnaenue B mpupoze. [lomyuenue Bogoposa B 1a00patopuu U
MIPOMBIIUIEHHOCTH. PU3NYECKHE U XMMUYECKUE CBOKCTBA BOAOpoaa. Bomnopox —
BOCCTaHOBUTEh. Mephl Oe301acHoCTH ipu padbote ¢ BogopoaoM. [Ipumenenure Bogopoa.

Bopna. Metozpb! onpeiesieHus: COCTaBa BOJbI — aHAIU3 U CUHTE3. PU3HYECKHE CBOMCTBA
BOJIbI. Bosia B ipupoie 1 crmocoObl ee OUYMCTKH. Adparius BOJbl. XUMHUYECKHE CBOMCTBA BOJIBI.
IIpumenenune Boabl. Boxa — pactsopurens. PactBopuMocTs BemecTs B Boge. MaccoBast 10514
pacTBOPEHHOTO BEIIECTBA.

KonuuectBeHHble oTHomeHUss B Xumuu. KonmdectBo BemiectBa. Monb. MonsipHas
Macca. 3akoH ABoraapo. MomspHblii 00beM Ta30B. OTHOCUTEIbHAS IUIOTHOCTH Ta30B.
OObeMHbIE OTHOIIIEHUS Ta30B MPH XUMHYECKHUX PEAKIIHSIX.

Baxneiimme kiacchl HEOpraHUYECKUX coequHeHu. OKCUIBI: COCTaB, KiacCHuUKaIms.
OcHOBHbIE M KHUCIOTHBIE OKculbl. HomeHnknatypa okxcuaoB. DPuU3NUECKHME M XUMHUYECKHE
CBOICTBA, MTOJTy4YECHUE U TPUMEHEHUE OKCHUJIOB.

I'unpokcunel. Knaccudpukanus runpokcuaoB. OcnHoBanus. Cocras. Illemoun u
HepacTBOpUMbIe OCHOBaHMs. Homenknarypa. ®Pusndeckne W XUMHYECKHE CBOWCTBA
ocHoBaHMU. Peakius Heifrpanuzanuu. [lonydyenue u npuMeHeHHe OCHOBaHUH. AMQOTepHBIe
OKCH/IbI ¥ TUJPOKCHIBI.

Kucnotel. CocraB. Knaccudpukanus. Homenknarypa. ®Pusznyueckue U XUMHUYECKUE
CBOICTBA KUCJIOT. BBITECHUTENBHBIN Psifi METAJUIOB.



Comu. CocraB. Knaccudukanus. Homenkmarypa. ®dusmdeckue CBOWCTBA COJCH.
PacTBOopuMOCTh coineit B Boje. XuMuueckue cBoiictBa cosneid. CriocoObl MmoyueHus Coe.
[Ipumenenue comnen.

I'eHeTnyeckas CBsI3b MEX]ly OCHOBHBIMU KJIACCAMU HEOPraHUYECKUX COCIUHEHUM.

JemoncTpanuu. O3HakomileHHE C 00pa3laMu MPOCTBIX U CIOXHBIX BEIIECTB.
CriocoObl OYHMCTKHM BELIECTB: KPUCTAUIM3ALMSA, AUCTWILULANMS, Xpomarorpadus. ONbITH,
MOATBEPIKIAIOIINE 3aKOH COXPAaHEHUSI MacChl BEIIECTB.

[lonyyeHne u coOupaHue KHUCIOpPOJA METOJAOM BBITECHEHMSI BO3JyXa U BOJBI.
Omnpenenenue cocraBa Bo3ayxa. Komnekyus Hegmu, KaMeHHO20 Yels U NPOOYKMOS UX
nepepabomxu.

[Tonyuenue Bomopona B amnmapare Kwuma, mpoBepka BOJIOpOJa Ha YUCTOTY, FOPEHHE
BOJIOPOJa, COOMpaHUE BOJOPO/Ia METOJJOM BBITECHEHMSI BO3/1yXa U BOJBI.

Ananns Boapl. CHHTES BOJEL
3HAKOMCTBO C 00OpaslaMu OKCHIOB, KHCJIOT, OCHOBaHWMH W cojeil. HelrTpamuzarus
ENOYU KUCIOTOW B PUCYTCTBUU MHIUKATOPA.

JlaGopaTopHble oONbITBHI. PaccMOTpeHHE BEIIECTB C Pa3TUYHBIMU  (PU3UIECKUMHU
cBoiicTBamu. Paznenenue cmecu ¢ momouibio marHuta. [Ipumepsl pu3nyecKkux U XUMUYECKHX
sBJIeHUH. Peakuuy, WUIIOCTPUPYIOIIME OCHOBHBIE IPU3HAKM XapaKTEPHBIX pEaKLUu.
Pasnoxxenue ocHoBHOTrO KapOonara meau (II). Peakuus 3amerienust Meu sxene3oMm.

O3znakomiieHHe ¢ 00pa3liaMu OKCHJIOB.

B3aumopeiictBue Bogoposa ¢ okcugaom meau (11).

OnbIThI, NOATBEPKIAIOLINE XUMUYECKIE CBOMCTBA KUCIIOT, OCHOBAaHUH.

IpakTnyeckune padoTbl

ellpaBuna TexHUKHM O€30MACHOCTH TpH pPabOTe B XHUMHUYECKOM KaOWHETe.
O3zHakomMiieHHE ¢ 1a00paTOPHBIM 000PYJOBaHUEM.

e OuncTKa 3arpA3HEHHON MIOBAPEHHOM COJIH.

e [TonyueHne u CBOMCTBA KHUCIOPOJA

e [lonyueHnue BOgopoaa U U3y4eHHUE ero CBOMCTB.

e [IpuroroBiieHre  pacTBOPOB COJEW C  ONPENelI€HHOM  MaccoOBOM  JOJEH
PacTBOPEHHOTO BEIIECTBA.

ePemieHne  sKCHepUMEHTaNbHBIX  33ad 1O TemMe  «OCHOBHBIE  KJIAcChl
HEOPraHUYECKUX COEAUHEHUI».

PacuerHble 3agaun:

Brluucinenue OTHOCHTENBHOW MOJEKYJSIPHOW Macchl BeliecTBa Mo (opmyre.
Bbruncnenne mMaccoBOd J0JM JJIEMEHTa B XUMHYECKOM COEIMHEHUHU. Y CTaHOBIIEHUE
npocrteiiien (opMyIibl BEIIECTBAa IO MAaCCOBBIM JIOJISIM 3JIEMEHTOB.

HaxoxzaeHne MaccoBOt J10JIM paCTBOPEHHOTO BEILIECTBA B pacTBOpeE. Brluncienne Maccel
PacTBOPEHHOTO BELIECTBA U BOBI AJII IPUTOTOBJICHHS pacTBOpA ONpPeAeIEHHOW KOHIIEHTPALUH.

OOBEMHBIE OTHOILIEHUS Ta30B IPU XUMUYECKUX PEAKLIUSX.

Bbruncnenuss mo XMMHYECKMM YPaBHEHMSIM MaccChl, 00b€Ma M KOJIMYECTBA BEIIECTBA
OJTHOT'O W3 TMPOJIYKTOB pPEAKLUU IO MAacce HMCXOJHOI'O BELIECTBA, O0BbEMY MM KOJIUYECTBY
BEILIECTBA, COACPIKALIETO ONPEAEIEHHYIO JOJIO IPUMECEH.

Paznen 2. [lepuoanyeckuii 3aKoH 1 NepHOAUYECKAS CHCTEMa XHMUYECKHX
3nemenToB /.. MenneneeBa. Ctpoenune aroma.

[TepBble MOMBITKY Ki1accu(DUKALIMA XMMHUECKUX 1eMeHTOB. [loHsTHE 0 rpynmax
CXOJHBIX 2JIEMEHTOB. ECTECTBEHHBIE CEMENCTBA IIETOYHBIX METAJIJIOB U T'aJIOTEHOB.
biaroponnsie ra3sl. [lepnognueckuii 3akon [I.M.Menzaeneesa. [lepuoauueckas cucrema Kak
€CTEeCTBEHHO — Hay4YHOE KJIacCH(UKalMs XUMUYECKUX 31eMeHToB. Tabnnunas ¢popma
MpeJICTaBICHUsI KJIaCCU(PUKALUN XUMUYECKUX 3JIeMeHTOB. CTpYKTypa TabIuIlbl
«[lepuoanueckas cucrema xumuueckux snemeHToB /I.M1. MenaeneeBa» (kopotkas opma): A-
u b- rpynnel, neproasl. PU3HUECKUI CMBICI IOPSAIKOBOTO 3JIEMEHTA, HOMEPA MepUoaa,
HOMepa IPYIIbI (11 37IEeMEHTOB A-TpyII).

CtpoeHue aToma: ipo U 3JeKTpoHHas o0osiouka. CocTaB aTOMHBIX Si7iep: MPOTOHBI U
HEUTpOHBIL. 130TONBL. 3apsa aTOMHOTO S1pa, MacCOBOE YHMCII0, OTHOCUTENIbHAS aTOMHAs Macca.
CoBpemeHnHast POpMyYIHPOBKA MOHATHS «XUMUYECKUNA AIIEMEHT.



DneKTpoHHass 000709Ka aToOMa: TIOHITHE 00 SHEPTETUUECKOM YPOBHE (JIEKTPOHHOM
CJ10€), ero EMKOCTHU. 3al0JHEHUE FIEKTPOHHBIX CJIOEB Y ATOMOB 3JIEMEHTOB MEPBOTO —
TpeTbero nepruooB. CoBpeMeHHast OopMyTUPOBKA MEPHUOTUIECKOTO 3aKOHA.

3HaueHue nepuoanyeckoro 3akoHa. Hayunsle nocrukenus .M. Menneneea:
WCIIPaBJICHUE OTHOCUTENBHBIX ATOMHBIX MACC, IPEJICKa3aHNUE CYIIECTBOBAHMUS HEOTKPBITBIX
3JIEMEHTOB, MEPECTAHOBKU XUMHUYECKUX 3JIEMEHTOB B MepuOAnUecKoi cucteme. JKu3Hb u
nestenpHocTh J[.M. Menneneena.

JleMoOHCTpanum:

®Pu3nyecKue CBOMCTBA LIEJI0YHbIX METAJUIOB. B3auMoaeiicTBuE OKCUI0B HATPUs,
Mmaruus, ocdopa, cepsl ¢ BOJI0I, HcCaeI0BaHUE CBOWCTB MOJIYUYEHHBIX IPOAYKTOB.
BzaumopeiictBue HaTpus U Kaius ¢ BOJoM. PU3HUeCKre CBOMCTBA TAJIOTEHOB.
B3auMopeiicTBre aTrtOMUHHUS C XJIOPOM, OPOMOM U HOIOM.

Pa3nen 3. CTpoeHue BelecTsa.

DIEeKTPOOTPULIATEIBLHOCTh XUMUUYECKHX 3JIEMEHTOB. OCHOBHBIE BU/IbI XUMHUYECKON
CBs3U: KOBAJICHTHAA HCIIOJIApHAaA, KOBAJICHTHAA MMOJIsIpHAA, HOHHAs. BaneHTHOCTD DJIIEMEHTOB B
cBeTe IeKTpoHHOM Teopuu. CreneHs okucinenus. [IpaBuna onpeneneHus crenexHei
OKHCJICHHSI 2JIEMEHTOB.

JleMoHCTpanum:

CornocraBnenue GU3NKO-XUMUUECKUX CBOMCTB COCTMHEHHH ¢ KOBAJIEHTHBIMU U
HMOHHBIMU CBSI3IMHU

KAJIEHJAPHO - TEMATHYECKOE IINTAHUPOBAHUME YPOKOB XUMHUHN

B 8 KIIACCE
Ne KoJ1-BO Hcnonn3oBanue
n/a Tema ypoka 4acoB 000py0Banust
neHTpa «Touka
poctay
1.IlepBoHayaibHbIe XUMHYECKUE MOHATHSA
1. [Ipenmer xumuu. XuMHs KaK 4aCTb €CTECTBO3HAHMSL. 1
BemecTBa u ux cBorcTBa.
2. | Meto/bl TO3HAHUS B XUMUH: HAOIIOACHHUE, SKCTICPUMEHT 1
3. | Ilpaktuueckas pabora Nel. Ha6op OI'D mo
[IpaBuna TeXHUKH 0€30MaCHOCTH MPHU pabdoTe B XUMHUYECKOM 1 XHMHH.
kabunete. O3HAKOMJIEHHUE C JTAOOPATOPHBIM 00OPYIOBAHUEM. JTaGoparopHast
rocya
4. | Yucrele BemecTBa U cMecH. CriocoObl pa3/ienieHus: cMecen 1
5. | IIpaktuyeckas pabora Ne 2. OuncTka 3arpsi3HEHHOM 1 HaGop OI'D o
ITIOBAPEHHOM COJIH. XUMHH.
JlaboparopHast
nocyzaa
6. | Ousznueckue U XUMHUYECKUE SBICHUS. XUMUYECKUE PEAKIIHH. 1
7. | ATOMBI U MOJIEKYJIbI, HOHBI. 1
8. | BemectBa  MOJIEKYJISPHOTO M HEMOJIEKYIISIPHOTO CTPOSHUS 1
Kpucramimueckue pemerku.
9. |IlpocTeie M ClOXHBIE BemlecTBa. MeTaibl 1 HEeMETaLIbI. 1 HaGop OI'D no
XUMUYECKUN DJIIEMEHT. XUMHUU.
JlaboparopHast
nocya
10. | S3bIK XUMHUH. 3HAKA XUMUYIECKHX 2JIeMEHTOB. OTHOCHTEIHHAS 1
aTOMHas Macca.
11. | 3aKOH MMOCTOSHCTBA COCTaBa BEIIECTB 1
12. | Xumuueckne — Gopmynsl.  OTHOCHUTENBHAS MOJIEKYIISIPHAS 1
KauecTBeHHBII U KOJTMYECTBEHHBIN COCTaB BEIIECTBA.
13. | MaccoBas 10Jis1 XUMHAYECKOTO DJIEMEHTA B COEAUHEHUH. 1




14. | BaneHTHOCTh  XMMHYECKHX 3JeMeHTOB. OmpexneneHue 1
3JIEMEHTOB 110 (PopMysiaM OMHAPHBIX COCTMHEHHH.
15. | CoctaBneHue  XUMHYECKUX  (QOpMya  OMHApHBIX 1
COeIMHEHU I 10 BaJICHTHOCTH.
16. | ATOMHO-MOJIEKYJIIPHOE YUCHHE. 1
17. | 3akoH coXpaHEHMsI MacChl BELIECTB. 1
18. | XuMuueckue ypaBHCHHS. 1
19. | Tumbl XUMHUYECKUX pEaKIUi 1 Ha6op OI'D mo
XHUMHH.
JIabopaTopHas
nocyzaa
20. | IloBropenne u o6o00menne mo Tteme «llepBoHauanbHbIC 1
XMUMHUYECKHUE
TIOHSTHSDY
21. | Konmponavnasa paboma Nel no meme: «Ilepsonauansusie 1
XumuyecKkue ROHAMUAY.
2.Kucaopoa.I'openue
22. | Kucnopon, ero oOmas XapakTepUCTUKa U HaxOXJIECHHE 1
[Tonydenue kucnopoaa u ero Gu3ndeckue cBoiicTBa
23. | Xumuueckue cBoricTBa kuciopoaa. Oxcunsl. [Ipumenenue. 1 Ha6op O’ 1o
Kpyrosopor XUMHH.
KHCIIOpO/ia B IPUPOJIE. TMaGopatopuas
mocya
24. | Ilpaktuueckas pabora Ne3. [TomyueHue u cBOKWCTBA KUCIOPOIa. 1
25. | O30H. AoTpornus KHCI0poaa 1
26. | Bo3ayx u ero coctaB. 3amuTa aTMOC(HEPHOTo BO3AyXa OT 1
3arpsi3HEHUSL.
3.Boaopon
27. | Bomopon, ero o61as xapakTepuCTHKA U HAXOXKICHHE B Ha6op OI'D mo
MIPUAPOJE. 1 XUMHH.
[Tonmyyenue Bogopoza 1 ero gpusndeckue cBoiicrsa. Mepsl JlaGopaTopHas
0€301acHOCTH MpU paboTe C BOJAOPOJIOM rocyjia
28. | Xumuueckue cBoicTBa Bogopoaa. [lpumenenue. 1
29. | Ilpaxtnueckas pabora Ned. «llomyuenue Bojopoma u 1 HaGop O 110
MCCIIE/IOBARNE €rO ML
CBOUCTB JlabopaTopHnas
nocyzaa
4.Boga.PacTBopsl
30. | Boma. Meronsl onpezneneHus coCTaBa BOTBI - AHATM3 H 1 OGopysioBane
cuHTe3. Bonma B mpupojie ¥ cnocoObl €€ OUUCTKH. Adparius mbpoBoi
BOJIBL. nmaboparopun
«XUMUS»
31. | ®usnveckrne U XUMUIECKHE CBOHCTBA BOJIBI. 1 Habop OT'D 110
[IpuMeHeHne BOMBI.
XUMHH.
Jlaboparopras
nocyza
32. | Boga — pactBoputens. PactBopsl. HackieHusie u 1 OBopy,toBanue
HEHACBHIIIIEHHbIE mbpoBoi
pacTBOpbl. PacTBOpUMOCTB BEILIECTB B BOJIE. maboparopuu
«XUMUS
33. | MaccoBas 10151 paCTBOPEHHOTO BEIIECTBA. 1
34. | Pemrenne pacueTHBIX 3amad «HaxoxaeHue MaccoBOW JT0JH
pPacTBOPEHHOI'0 BEIleCTBAa B pacTBOpe. BwlumcieHne Macchbl 1

pacTBOPEHHOI'0 BEIIECTBA U




BO/JIbI JUIsL IPUTOTOBIICHUS PACTBOPA OIIPEAEIICHHOU
KOHLIEHTPALIUW»

35. | IIpaktnueckas pabora Ne5. IIpuroroBieHue pacTBOPOB Habop O 110
OTIpeIeNICHHOM MAaCCOBOM J0JIeH PACTBOPSHHOTO BEIIECTBA ML
JlaGoparopuas
nocyna
36. | [ToBTOpeHue u 0600meHNe 10 TeMaM «Kucimopomy,
«Bonopony», «Boma. PactBopbi».
37. | KoutponpHas pabora mo Temam «Kwucmopom»
«Boaopony, «Bopa. PacTBopbI».
5.KosmuyecTBeHHbIE OTHOLLICHUSA BXMMUM
38. | Moabp — equHMIIA KOJIMYECTBA BellecTBa. MosipHas Macca.
39. | BeiuucieHnus no XuMU4E€CKUM YPaBHEHHSIM.
40. | 3akon ABoraapo. MoJsipHbIi 00BeM Ta30B.
41. | OTHOCUTENbHAS IUIOTHOCTD T'a30B
42. | OO6beMHBIEC OTHOIICHHUS T'a30B MIPH XUMUYECKHUX PEAKLIUIX
6.BaskHeiime K1acchl HEOPTAaHUYECKUX COeTHHEHUH
43. | Okcunmpl:  kinaccuuKanus, HOMCHKIIATypa,  CBOWCTBA,
MIPUMCHCHHE.
44. | I'mapoxcuasl. OcHOBaHUS: KiIaccu(PHUKAIUsI, HOMEHKIIATYpa,
MOJTy4YCHHE.
45. | XuMuueckue CBOWCTBA OCHOBaHHWN. Peaxims Ha6op OI'D mo
HehTpanu3anuu. OKpacka WHAMKATOPOB B IIEJOYHON cpene XUMHUH.
Ulaboparopras
rocyaa
46. | AMQoTepHbIC OKCHIBI U THIPOKCH/IBI.
47. | Kucnotsl. Cocras. Knaccudukanus. Homenknatypa.
[TonydyeHue KUCIIOT.
48. | X¥UMHYECKHE CBOMCTBA KUCIIOT Ha6op OI'D mo
XUMHUH.
JlaGoparopHas
rnocyna
49. | Conu. Knaccuduxanus. Homenknatypa. CriocoObl mosryueHus
coJIer
50. | CmoiictBa comneit
51. | I'eneTnyeckast CBA3b MKy OCHOBHBIMH KJIACCaMH
HEOPTraHMYECKUX
COCIMHEHMI
52. | Ilpaktuueckas pabora Ne6.PemieHue skcreprUMeHTaIbHBIX Habop OI'D 110
3aa4 Mo TeMe } ML
«OCHOBHBIE KJIaCChl HECOPTAHWYESCKUX COCTUHCHHI JlaGoparopHast
nocyia
53. | IloBTOpenue u o6oOmIeHHE IO TeMe «BakHEHIe KIIacChl
HEOPTraHUYECKUX
COCTMHEHUIN»
54. | KontponpHas padora Ne3 o teme: «OCHOBHBIE KJIacChl
HEOPTraHUYECKUX
COCIMHEHUIN.
7.11eproanyecKuil 3aKOH M CTPOCHHE aTOMa
55. | Knaccudukamus xumMuyeckux 3yeMeHToB. lloHsaTHe 0

rpymnimax CXOIHBIX 3JICMCHTOB.




56.

ITepnonnueckuit 3akoH 1. 1. Menneneesa.

oT.

[lepuonnueckas TabiauIa XUMUYECKUX JIEMEHTOB (KOpOTKas
¢dopma): A- u b-rpymniisl, nepuosl.

58.

Crpoenune atoma. CocTtaB aTOMHBIX s1ep. M3o0Tomsbl.
XUMHYECKUN 3JIEMEHT — BUJ aTOMa C OJIMHAKOBBIM 3apsI0M
syipa

59.

Pacnionoxxenne 31€KTPOHOB MO PHEPreTUYECKUM YPOBHSIM.
CoBpeMeHHast
(bopMyIHpOBKa MEPUOINIECKOTO 3aKOHA

60.

3HaueHWe TMEPUOJMYECKOro 3akoHa. HaydHble JOCTHKEHUS
Menneneena

61.

[ToBTOpenue u 0606meHue 1Mo Teme: [leproauueckuii 3aKoH 1
MEPUOJIM- YECKAS CUCTEMA XUMUYECKUX d1eMeHToB []. U. 1
Menpeneea. CTpoeHue aToma.

8.CTpoenne BemecTtBa. XuMu4ieckasi CBsi3b

62.

DNEeKTPOOTPULIATETLHOCTh XUMUUECKHUX 3JIEMEHTOB 1

63.

KoBaneHTHas CBA3b. HOJIHpHaH W HCIIOJIsIpHAaA KOBAJICHTHBIC 1
CBs3HU

64.

HMonHas cBa3b 1

65.

BanentHocTh HCTENIEHb OKKCIEHUs. [IpaBuiia onpeneneHus
CTEIeHEN 1
OKHCJICHHUS YIEMEHTOB

66.

OKHCANTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIMU 1

67.

IToBTOpeHnue u 00001meHue 1o Teme: «CTpOeHUE BELIECTB. 1
Xumu4deckas
CBSI3b»

68.

Kontponbnas padora Ne4 o remam: «llepuoandeckuit 3aKoH u
MePHON- YeCcKasi CHcTeMa XUMHYecKkux anemeHToB J1. U. 1
MenneneeBa. CtpoeHue

atoma. CTpoeHue BeniecTB. XUMUYECKast CBSI3b)»

Conep:xanue yueOHOro npeamera «XuMus» 9xiaace
IToBTOpEHUE OCHOBHBIX BONPOCOB 8 Kiacca (3 yaca)
[Tepuonnueckuii 3akoH u llepuoanyeckas cucrema Xumuueckux snemeHToB .M. Menaeneesa B
CBETE TEOPUH CTPOCHHS aTOMA.
Xumnueckas cBsi3b. CTpoeHue BemecTBa. TUIbl KPUCTAIIMYECKUX PEIIETOK.
XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX BEIIECTB. PacueTsl Mo XMMUYECKUM
YPaBHEHUSM.
demoncrpauuu. Tabmuna «Buasl ces3eit». Tabnuma « TUTIBI KPUCTALTUYECKUX PEIIECTOKY
Tema 1. Kinaccupukanus XuMudecKux peaxumii (6 4)
TemnoBoii 3¢ hexT xumudeckoit peakuu. TepMOXUMUYECKUE YPaBHEHUS, pACUEThI 110 HUM.
CKOpOCTh XUMHUYECKUX peakinii. 3aBUCUMOCTh CKOPOCTH XMMHYECKUX PEAKIUI OT pa3IMuHbIX
YCIIOBHI: OT MPUPOJIbI pEArUPYIOLINX BEUIECTB, TUIOLIAAN TOBEPXHOCTH CONPUKOCHOBEHUSI,
KOHIIEHTPALUK PEArupyroIIKNX BEMIECTB, TEMIEPATYPhl, KATAIM3AaTOPa. XUMHYECKOE
paBHOBECHE, YCIOBHUS €T0 CMellleHUs. Pelienue 3amay.
JdemoncTpaumu.




JleMOHCTpanus ONbITOB, BBISICHAIOIINX 3aBUCUMOCTh CKOPOCTH XUMHUYECKUX PEAKIIMA OT
pa3nuYHbIX (PaKTOPOB.

Tabnmuiel «OOpaTUMBIC PEaKIIUNY, « XUMUUECKOe paBHOBECHE», «CKOPOCTh XUMHYECKOM
peaKIum».

Pacuetnsbie 3anaun.

PacueTtbl 10 TEpMOXMMUYECKUM YPABHEHUSIM.

Tema 2. DuiekTposuTuyeckasi guccouuanus (74)

DNEKTPOIUTHI U HEAIEKTPOIUTHL. DJIEKTPOIUTHYECKAs AUCCOLMALIMS BEIIECTB B BOAHBIX
pactBopax. Monsl. Katnons! u annonsl. I'uapatHas Teopus pacTBOPOB. DIEKTPOIUTHYECKAS
JMCCOLMAIUS KUCIIOT, 1menodei u coneil. Cnalble U CUIIbHBIE 3JIEKTPOIUTHI. CTeneHb
JMCCOLIMALIUY. Peakuuu nonnoro oomena. OKHCIUTEIHLHO-BOCCTAHOBUTEIBHBIC PEAKIIHU.
Oxkucnurenb, BOCCTAHOBUTENb. [ UAPOIN3 CONEH.

JemMoHcTpanum. VcnpiTaHne pacTBOPOB BEILIECTB HA JIEKTPUUECKYIO IPOBOAUMOCTb.
JIBrKeHNE NOHOB B JIEKTPUYECKOM I10JIE.

JlabopaTopHble onbIThl. Peakiinyn oOMeHa MeXy pacTBOpaMH JIEKTPOIUTOB.
IIpakTHyeckasi padora. Penienue sKCiepuMEHTAIBHBIX 33124 10 TEME «DJIEKTPOIIMTHYECKAs
JMCCOLIMALIUS».

Tema 3. 'anorensi(5 1)

[TonoskeHne raloreHoB B IEPUOANYECKON CUCTEME U CTpoeHue ux atoMoB. duznueckue u
XUMHUYECKHUE CBOMCTBA rajJOr€HOB.

CpaBHuTeNbHAs XapaKTEPUCTHUKA rajoreHoB. [IpuMeHeHne rajoreHos.

XnopoBogopoa. [Tonyuenue. @usnveckue cBoiictBa. CosisiHasi KUCIOTA U €€ COJIU.
IIpakTnueckas padora. [lonydyeHue XJI0poBoI0poia U U3YUEHUE ETO CBOUCTB.
JdemoncTpanuun. ®usnyeckue CBOMCTBA rajioreHoB. [lonyyenue XaopoBoaopoia u pacTBOpEHUe
€ro B BOJIE.

JlaGopaTopHble onbIThl. Pacrio3HaBaHUE CONSTHON KUCIIOTHI, XJIOPUA0B, OPOMUIOB, MOAUIOB U
noja

Tema 4. Kucsiopoxa u cepa (6 1)

[TonosxeHne KUCIOPOJa U CEPBI B IEPUOIUUECKON CUCTEME XUMUYECKUX 3JIEMEHTOB, CTPOEHUE
UX aTOMOB. AJUIOTPONHS KUCIOPOAa — O030H.

Cepa. Amutotponus cepbl. Puznueckue U XuMu4ecke csoctsa. Haxoxxaenue B nmpupoze.
[Ipumenenue cepbl. Oxcua cepsl(IV). CepoBoaopoHas U CepHUCTAsI KUCIOTHI U UX COJIH.
Oxcun ceprl(VI). Cepnast kuciota u ee conu. OKHCITUTEIbHbIE CBOMCTBA KOHIIEHTPUPOBAHHOM
CEpPHOM KHUCIOTBHI.

[TonsTre o ckopocTn XUMUYECKUX peakuuii. Karanusaropsr.

JleMoHCcTpanum. AJUIOTPONIHS KUCIOPOAA U cepbl. 3HAKOMCTBO € 00pa3iaMu MPUPOAHbBIX
Cynb(UI0B, CyIb(aToB.

JlabopaTopHsble onbIThl. PacniozHaBanue cynbhui-, cyab(uT- U cyib(paT-noHOB B pacTBOpE
IIpakTnyeckas padora. PenieHne skcriepuMEHTAIBHBIX 3a7a4 110 TeMe «Kucimopon u cepay.
PacyerHble 3a1a4M. BerancieHns 1o XMUMAYECKUM YPaBHEHUSAM PEAKIIMI MacChl, KOJIMYECTBA
BEIIECTBA MM 00beMa 110 U3BECTHOM Macce, KOJMYECTBY BEIIECTBA MM 00bEMY OJTHOTO U3
BCTYMAIOIINX WM NOTYYaIOUIUXCS B PEaKI[UU BEILIECTB.

Tema 5. A3zot u docdop (8 u)

[Tonoxxenue azora u gpocdopa B HeproANIECKOI cUCTEME XUMUYECKUX JIEMEHTOB, CTPOECHUE UX
aToMOB. A30T, pU3NYECKHE U XUMUYECKHE CBOMCTBA, MoJlyueHre U mpuMeHenue. Kpyrosopor
azora B mpupoze. AMMuak. @Pu3nveckre 1 XMMUYECKUE CBOMCTBA aMMHaKa, MOJIy4eHue,
npumenenue. Comu ammonus. Oxkcunst azota(ll) u (IV). A3oTHas KMCIIOTa U €€ COMH.
OkucnuTenbHbIE CBOMCTBA A30THOM KUCIIOTHI.

dochop. Amnmorponust pocdopa. Puznueckue U XuMHUIecKkre cBoiicTBa ocdopa. Oxcua
dochopa(V). OprodochopHas KucioTa u ee Cou.

MuHnepanbHble yA00peHusl.

Jemonctpanuu. [TonydeHre ammuaka 1 ero pactBopeHue B Bojie. O3HakoMJIEHHE ¢ 00pa3iamMmu
MPUPOJHBIX HUTPATOB, (ochaToB.

JlabopaTopHble onbIThl. B3anmozeiicTBue coneit aMmMoHus co menoyamu. O3HaKOMIIEHHUE C
a30THBIMU U (POCHOPHBIMH YIOOPEHUSIMHU.



IIpakTnyeckne padéoTbl

[TonydyeHne aMmMuaka u U3y4e€HHUE €ro CBOMCTB.

Omnpenenenre MUHEPATbHBIX YIOOPEHUH.

Tema 6. Yraepoa u kpemunii (9 u)

[TonoxxeHue yrieposia U KpEMHUS B IEPUOINIECKON CUCTEME XUMUUYECKUX 3JIEMEHTOB, CTPOECHUE
UX aTOMOB. YTJIEpoJl, AJUIOTPOIIHbIE MOJU(PHUKALINY, PU3NUECKUE U XUMUYECKHE CBOMCTBA
yriaepoaa. YTapHbIi ra3, CBOHCTBA M (PU3UOIOTUYECKOE JCHCTBHE HA OPTaHU3M. Y TIICKHCIIBINA
ras, yrojabHas KucjioTa u ee coinu. KpyroBopot yriepozna B npupoze.

Kpemuuii. Oxcun kpemuusi(I1V). Kpemuuesas kuciora u ee conu. Crekio. LlemenT.
Jemoncrpanuu. Kpucramiueckue pelmeTky ainMasa u rpaguta. 3HaKOMCTBO ¢ 00pa3Lamu
MPUPOJHBIX KapOOHATOB U CHIIMKATOB. O3HAKOMIICHHE C a3 IMYHBIMU BHJIAMH TOTLIUBA.
O3HaKOMJICHHE C BUAAMHU CTEKIIA.

JlaGopaTopHble onbIThI. O3HAKOMJICHHE CO CBOMCTBAMU U B3aUMOIIPEBPAIICHUSIMH KapOOHATOB
u ruapokapOoHaToB. KauecTBeHHbIe peakliii Ha KapOOHAT- ¥ CUIIMKAT-UOHBI.

IIpakTnueckas padora. [lonydyenue okcuna yrinepoaa(IV) u usyuenue ero cBOUCTB.
Pacnio3HaBanue kapO0OHaTOB.

Tema 7. O01ue cBoiictBa MeTayioB (134)

[TonoxeHne MeTauIOB B NEPUOJNYECKON CUCTEME XUMHUUYECKUX 1eMeHToB []. 1. Menneneesa.
Mertannuueckas cBs3b. PU3nUecKre U XMMUUYECKHE CBOMCTBA METAIOB. P HanpsokeHui
METaJLIOB.

[Tonstue o Merammypruu. CriocoOsl nostydeHust Mmetayuios. CruiaBsl (CTajb, Yyr'yH,
JIOpaTtOMUHUHN, OpoH3a). [IpoGiema 6€30TX0JHBIX TPOU3BOJICTB B METAJUTYPIHU U OXpaHa
OKpY>KaloIlEH Cpeibl.

IlesounbIe MeTa/IbIL. [10/10)KEHNE IETOUHBIX METAJIOB B IEPUOJUYECKON CUCTEME U
cTpoeHue aroMoB. Haxoxaenue B npupoae. @usnueckue 1 XuMU4YecKue cBorcTBa. [Ipumenenune
LIEJIOYHBIX METAJIJIOB U UX COSANHEHUN.

Ilesi0uHO3eMeIbHBIE MeTaLIbI. [[00)KeHne 1e104H03eMETbHBIX METAUIOB B IEPUOJUYECKON
CUCTEMeE U CTpoeHHe aromMoB. Haxoxnenue B npupone. Kanbumii u ero coequnenus. KecTkocTsb
BOJIBI U CIIOCOOBI €€ yCTpaHEHUS.

AmomuHuii. [Tonoxxenue anmoMuHus B IEPUOJUYECKON CUCTEME U CTPOCHHE €r0 aTOMa.
Haxoxnaenue B npupoae. Puznyeckue 1 XUMUYECKUE CBOWCTBA alMIOMUHUS. AM(OTEPHOCTD
OKCHJIa U THIPOKCH]IA ATFOMUHHS.

Keaeso. [Tonoxenune xene3a B IEPUOJUIECKON CUCTEME U CTPOCHUE €ro aroMa. HaxoxaeHue B
npupoze. PUsndeckue U XMMUUYECKHE CBOMCTBA kene3a. OKCUIbL, THAPOKCUABI U COH
xene3a(ll) u sxeneza(Ill).

JlemoHcTpanuu. 3HaKOMCTBO ¢ 00pa3aMM BaXXHEHIINX coJieil HaTpus, Kalusl, IPUPOAHBIX
COEMHEHMI KaJbLIMs, PyJaMH JKelie3a, COSAUHECHUSIMHU allfOMUHKS. B3anmoneiictue
LIEJIOYHBIX, IEJIOYHO3EMENBHBIX METAJNIOB U AJIIOMUHUS € BOJOM. CoKUraHue keesa B
KHCJIOPOJIE U XJIOPE.

JlabopaTopublie onbIThl. [lonydeHne ruipokcuia alFlOMUHUS U B3aUMOJIEHCTBHUE €T0 C
Kuciotamu u nieiouamu. [lomyuenne rumpokcunos xxenesa(ll) u (111) u B3aumoseiicTere uxX ¢
KHMCJIOTaMH U IIEJI0YaMH.

IIpakTnyeckne padéoTnl

Pemrenne skcniepuMeHTanpHbIX 3a1a4 no teme «nemeHTsl [A—IIIA-rpynn nepuoanyeckon
TaOJIUIIBI XUMHUECKUX JIEMEHTOBY.

Pemenue sxcriepuMeHTaIbHBIX 337a4 M0 TeMe «MeTauibl U UX COeTUHEHUS.

PacueTrHsble 3agaun. Beruncienus no XMMUYeCKUM ypaBHEHUSIM Macchbl, 00beMa WiIn
KOJIMYECTBA BEIIECTBA OJJHOTO U3 MPOIYKTOB PEAKIUH 110 Macce UCXOAHOIO BEIIECTBA, 00bEMY
WM KOJIMYECTBY BEILECTBA, COAEPIKAIIETO ONPEAEICHHYIO 00 IIPUMECEN.

Tema 8. OcHoBbl oprannyeckoii xumun(10 1)

[lepBoHauanbHBIE MPEACTaBICHUS 00 OpraHuYecKrX BemecTBax [lepBoHauanbHbIE CBEIEHUS O
CTPOEHHH OpraHu4ecKux BemiecTB. OCHOBHBIE TIOJIOKEHUSI TEOPUHU CTPOCHUS OPraHUUYECKUX
coeaunenuii A. M. byrieposa. M3omepus. YnpolueHHas Kiaccu(puKaus OpraHmyeckux
COEIMHEHUH.



Yraesogoponel. [IpenenbHbie yrieBogopoasl. MeTaH, 3TaH. @U3HYECKUE U XUMUYECKUE
ceoictBa. [Ipumenenue.

Henpenenbabie yrieBogopoabl. OTriieH. duzndeckue U xuMuieckue cBoictra. [Iprumenenue.
AueruneH. J[ueHoBsie yrieBogopoabl. [ToHITHE 0 TUKIUYECKUX YIIIeBOAOPOIaX (IIUKIOATKAHBI,
6enson).IIpupogHbie HCTOYHUKY YriieBoAOpo0B. HedTh n mpupoiHblii ra3, UX NpUMEHEHHE.
3amura atMocepHOro Bo3ayxa oT 3arpsa3Henus. CrnupTsl. OHOATOMHBIE CIUPTHI. MeTaHod.
Ortanon. Gusnyeckue cBoiicTBa. PU3HOIOTUYECKOE AEHCTBUE CIUPTOB HA OPTaHU3M.
[Tpumenenne. MHOTOaTOMHBIC CIIUPTHL. DTUICHIIIHKONE. [ mutiepuH. [Ipumenenue. KapOoHoBEIE
KUCIOThL. JKupbl.MypaBbHHas U yKCyCHast KUCIOThl. Du3nyecknue CBOKCTBA.

[Tpumenenue. Bricmme kapOoHOBBIE KUCIOTHI. CTeapuHOBast KHUCIO0Ta. KUpbl — MPOAYKTHI
B3aMMO/ICHCTBUS IIHIIEpPUHA U BBICIINX KapOOHOBBIX KUCIOT. PoJib skupoB B npoiiecce oOMeHa
BEILIECTB B Opranu3Me. KamopuitHOCTb KUPOB.

YraeBoasl [ 'roko03a, caxapo3a — BaKHEHIINE NPEICTaBUTENN yriieBoaoB. HaxoxieHue B
npupojie. @orocuntes. Posib ritok03bl B MUTAaHUU M YKPEILIEHUH 3/10poBbsi. Kpaxmai u
LEJUII0JI03a — IpHupoAHble monumepsl. Haxoxaenue B npupoge. llpumenenue.

benku — 6uononumepsl. CoctaB 6enkoB. Oynkiuu 6eiakoB. Ponb 6enkoB B nutannu. [lonstue
o (pepmeHTaX U TOPMOHAX.

[Tonumepsl — BbICOKOMOIEKYIIsIpHbIE coequHeHus. [lonuatunen. [lomunponumnen.
[HonuBununxnopua. [Ipumenenne noiuMepos.

JeMoHCTpanum.

Monenu MONeKys OPraHUYECKUX COSAMHEHUN, CXEMBbI, TAOIHUIIBI.

['openue yrieBomnopo10B U 0OHAPYKEHUE MPOIYKTOB UX TOPCHHUSI.

OO6pa3zubl HeTH U TPOJYKTOB UX MEPEPAOOTKH.

BuneoonsITsl 110 CBOKMCTBAM OCHOBHBIX KJIACCOB BEIIECTB.

PacueTHble 3a7a4u. YCcTaHOBJICHHE IPOCTeIIel (opMyIibl BEIIECTBA [0 MACCOBBIM J0JSIM
3JIEMEHTOB

KanennapHo-teMaTnyeckoe NJIAHNPOBAHHE YPOKOB XMMHH B 9KI1acce

Tema ypoka KoJa-Bo Hcnonn3opanne
4acoB 000py/10BaHUS LIEeHTPA
«Touka pocra»
IToBTOpPEHUE OCHOBHBIX BONPOCOB 8 Ki1acca
TexHuka 6e3omacHocT B kabuHeTe XxuMuu. CTpoeHHne aToMa. 1
[Tepnoanueckuit
3akoH u [ICXD JI.W. MenyeneeBa B CBeTe CTPOCHUS aTOMa
Xumnyeckas cBsi3b. CTpoeHue BelecTBa 1
OCHOBHBIE KJIaCChl HEOPraHUYECKHUX BEUIECTB, UX CBA3b MEKIY 1
coboii
Tema 1. Knaccnpukanus XuMH4ecKUX peakuui
OKHCIUTENBHO — BOCCTAHOBUTEIIBHBIE PEAKLIUU 1 O6opynoBanue HuppoBoOi
naboparopuu «XHUMUS»
TemnnoBoit s ekt xum. peakuuu. Pacyerst o 1
TEPMOXUMHYECKUM YPABHEHUSM
CKOpOCTh XUMHYECKUX peaKni 1
[IpakTuueckas pabota Nel. M3ydueHue BAUSHUS YCIOBUN 1 Ha6op OI'D no xumumu.
MIPOBEACHUSA XUMHUYECKON pEaKIuU Ha €€ CKOPOCTh JlaboparopHas nocyna
8 XUMHYECKOE PAaBHOBECHE. Y CIIOBUS €TI0 CMEILECHUS 1
O6o0uienre u cucremaru3anus 3HaHui. Pemenue 3anau 1
Tema 2. DJIeKTPOJIUTHYECKAS TUCCOMUAIUS
CyIHOCTb nporecca IeKTPOJIUTHIECKON JUCCOLAIUN 1 O6opynoBanue 1HdpoBoi
naboparopuu «XHUMHUS»
DNEKTPOIUTHYECKAS TUCCOLMALNSI KMCIIOT, IIEJI0YEH U coel 1
Cnalble 1 cUIIbHBIE ANIEKTPOIUTHL. CTENEeHb AUCCOLHALIUH 1 O6opynoBanue nudpoBoit




naboparopuu «XUMHUS»

13 Peaxiuu nousoro oomeHa 1
14 I'maponus coneit 1 Ha6op OI'D no xumumu.
JlaboparopHas nocyjia

15 [IpakTrueckas padora Ne2.PemnieHue skcriepuMeHTaAIbHBIX 1 HaGop OI'D mo xumuu.
3a4a4 [0 TeME JlaboparopHas mocya
«CBOMCTBA KHCIIOT, OCHOBAHHUM U COJIEH KaK JIEKTPOJIUTOBY

16 Kontponbras padora Ne 1 o reme: «DIEeKTpOTUTHIECKAS 1
JMCCOITMALIUS
Tema 3. I'asnorennt

17 XapaKTepUCTHUKA raJlOre€HOB 1

18 Xiop 1

19 XJI0pOBOAOPOI: IOJIYYEHHUE U CBOMCTBA 1

20 ConsiHast KMCIIOTA U €€ COJH 1

21 [Ipaktrueckas padora Ne3. [TonyueHue CONSTHONW KHCIIOTHI U 1 HaGop OI'D mo xumuu.
M3yUCHHE €€ CBOWCTB JlaGopaTopHas nocyza
Tema 4. Kucaopoa u cepa

22 XapakTepucTuKa KUciaopoa U cepbl 1

23 Cepa. ®usnyeckue U XUMHUYECKHUE CBOMCTBA CEPHI. 1
[IpumeHnenue

24 CepoBonopon. Cynbbhuabt 1

25 Oxcup cepsi (1V). CepoBomopoiHas ¥ CEpHUCTASE KUCIOTHI U 1
UX COJHU

26 Oxkcup cepsl (V). CepHast KHCI0Ta U €€ COU 1

27 [Tpaktryeckas pabora Ne4. Pemenue sKcriepuMeHTaIbHBIX 1 Ha6op OI'D o xumum.
3aJ1a4 1o TeME JlaboparopHas nocya
«Kucnopon u cepa»
Tema 5. Azot u docdop

28 XapakrtepucTtrka a3ora u ¢pochopa. Duzndeckue u 1
XMMHYECKHE CBOICTBA a30Ta

29 Ammuak. Ouznyeckue u xumuueckue cBoictra. [lomydenue, 1
IpUMEHEHHE

30 [TpakTuueckas padota NeS. [Tomyuenne aMmmuaka u U3y4eHUE 1 HaGop OI'D o xumuw.
€ro CBOMCTB JlaboparopHast mocyia

31 Conu ammoHus 1

32 A30OTHas KUCITOTa 1

33 Conm a30THOM KUCIIOTBI 1

34 ®dochop. Puznyeckue U XMMUUYECKHE cBoWcTBa pochopa 1

35 Oxcup hochopa (V). @ochopHas KUCIOTa U €€ COMH 1
Tema 6. Yriepoa u kpemumii

36 XapakTepucTuKa yriepojia U KpeMHUs. AJIJIOTPOIUs yriiepoaa 1

37 XUMHYECKUE CBOMCTBA yriiepoaa. AJacopOrus 1

38 Oxcun yriepoaa (I1) - yrapusiii ras 1

39 Oxcup yrinepona (1V) - yrnexucbrii ra3 1

40 YronpHas KUCIIOTa U ee coni. KpyroBopot yrieposa B 1
pupojie

41 [Mpaktrueckas padora Ne6. [Tomyyenue okcuna yriepoaa (1V) 1 Ha6op OI'D no xumum.
W U3yYEHUE €T0 JlaGoparopHas mocyna
cBoicTB. Pacnio3HaBanue kapOOHATOB

42 Kpemnwmii. Oxcup kpemuust (1V) 1

43 Kpemuuesas kucnora u ee conu. Crexio. Llement 1

44 KonTtponsHast padora Ne 2 mo remam: «Kucnopox u cepa. A3ot 1 Ha6op OI'D mo xumum.
u dochop. Yriepon u KpeMHUI» JlaGoparopHas mocyaa
Tema 7. O01mme cBOiCTBa MeTa/VIOB

45 XapakTeprucTruKa METaNIOB 1

46 Haxosxienne MeTauioB B MpUpoJie U O0ITHE CIIOCOOBI UX 1




MOJTYYEHUS

47 XHWMHYECKUE CBOMCTBA METAIIOB. DICKTPOXUMHUUCCKHUH Pl 1 O6opynoBanue UAHPOBOI
HaIpsHKEHUA METaJlIoB nmaboparopuu « XUMUS»
48 CmuniaBbl (cTalb, 9yT'yH, JIOPATIOMUHHAN, OpOH32) 1
49 [Ilemo4HbBIC METAJLIBI. 1
50 Marnwuii. ll{eao9yno3eMenbHbIE METAIUIBL. 1
51 Kanpunii u ero coeqnuenus. JKecTkocTs BOJBI M CLIOCOOLI €€ 1
yCTpaHEHUs
52 Amomunuii. [TonoxxeHne antoMUHUS B IEPUOANUECKON 1
CUCTEME U CTPOCHHE €ro
aToma
53 Baxkueiiniie coefuHeHNS ATFIOMUHUS 1
54 Kenezo. [TomoxxkeHue xene3a B MEPUOAUICCKON CUCTEME U 1
CTPOEHHUE €ro aToMa
95 Coenunenus xelesa 1
56 [IpakTrueckas padota No7. Penenne skciepuMeHTATbHBIX 1 HaGop OI'D mo xumuu.
3a4a4 110 TeMe JlaboparopHas nocya
«MeTaJuTbl ¥ X COCTUHCHUSD)
57 KonTponbnas padota Ne 3 mo teme: «O01mue cBoiicTBa 1
METaJIJIOBY
Tema 8. OcHOBBI OpraHn4yecKoil XUuMHH
58 [TepBoHavaIbHBIC CBEJICHUS O CTPOSHUU OPTraHUYECKUX 1
BEIIIECTB
59 VYrpoieHHas Ki1acCHpUKALKSI OPraHNYECKUX COSTMHEHUN 1
60 [IpenenbHbIe yriieBogoposl. Meta, 3TaH 1
61 Henpenenbubie yriaeBogopoibl. DTHIICH 1
62 [Tormmepsr 1
63 [TpousBoHbIC yriIeBOA0pO10B. CIIUPTEHIL. 1 HaGop OI'3 mo xumuw.
JlaboparopHas nocyja
64 Kap6onoBsie kucnotel. Croxknbie 3¢upsbl. XKupbl 1 Ha6op OI'D mo xumMuu.
JlaboparopHas nocyjia
65 VriaeBoabl 1
66 AMUHOKHUCIOTHI. benku 1
67 KonrtponbHas pabora Ne 4 o reme: «Opranuyeckast XuMHsD» 1
68 O06o0061IeHre 3HaHUH, TTOJTydeHHBIX B 9 Ki1acce 1
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