


IlosicHuTe ILHAA 3aIMCKA

Pabouas mporpamma cocraBieHa Ha OCHOBe DelepaibHOTO TOCYAapCTBEHHOTO 00pa30BaTENbHOTO CTaHAAapTa OCHOBHOT'O OOIIEro
o0pa3oBaHUsl, MPUMEPHON POTPaMMbl OCHOBHOTO OOIIET0 00pa30BaHMS 110 XUMHUH M MPOrPaMMbl OCHOBHOT'O 00IIero 00pa3oBaHuUs 10 XUMHH,
aBrop O.C. I'abpuensiH, paccuutanHod Ha 68 yacoB (2 ypoka B HENEN0) B COOTBETCTBHH C yYEOHHKOM, NOMYIICHHHIM MUHHCTEPCTBOM
obpazoBanus Poccuiickoit @eaepannn O.C. [N'abpuensn «Xumus. 9 kimacey»: yaeOHUK I 001eo0pa3oBaTenbHbIX yupexaeHuid M.: [lpoda., u
B COOTBETCTBHMHM C OCHOBHOW 0O0pa30BaTeIbHOW MPOrpaMMOi OCHOBHOTO obOmiero otpaszoBanuss MBOY «Unpunckas COIly». [lannas
nporpaMMa KOHKPETH3UPYET COJCpKaHWE CTaHAapTa, NaéT paclpelesieHue YYeOHBIX YacoB IO pas3jeiiaM Kypca, IMOCIeI0BaTeIbHOCTD
U3YYEHHUS] TEM U Pa3JeliOB C YYETOM MEXKIPEIAMETHBIX U TNPEIMETHBIX CBs3€H, JOTMKH y4eOHOro mpoliecca, BO3PACTHBIX OCOOCHHOCTEH

yqamuxcs.

Ienv:
® OCBOCHHC BOXXHCHIIMX 3HAHHI 00 OCHOBHBIX MOHATHAX U 3aKOHAX XUMMU, XUMHUYCCKON CHMBOJIMKE;
® OBJIaJICHWE YMEHUSMU HAOIIOJaTh XUMUYECKUE SIBJICHUS, TPOBOIUTh XUMUUECKHUI SKCIIEPUMEHT, MPOU3BOJIUTh PACUETHl HA OCHOBE
XUMHYECKHUX (OPMYJT BEIICCTB U YPABHCHUN XUMHUUYCECKUX PEAKIIUU.
3aoauu:

® OCBOMTbH Ba)KHEHIIIME 3HAHUS 00 OCHOBHBIX MOHATHUSIX U 3aKOHAX XUMHH, XMMUUECKON CUMBOJIMKE;

® OBJAJETh YMEHUAMHU HAOJI01aTh XUMUYECKUE SIBJICHUS, TPOBOJUTH XUMUYECKHI SKCIIEPUMEHT, IPOU3BOJIUTH PACYEThl HA OCHOBE
XUMHUYECKUX (OPMYJI BEIIECTB M YPaBHEHUHM XUMUYECKUX peaKiuii;

® pa3BUTH [TO3HABATEJIbHBIE MHTEPECH M MHTEJUIEKTYaJIbHbIE CTIOCOOHOCTH B MPOLIECCE MPOBEACHUSI XUMHUYECKOTO AKCIIEPUMEHTA,
CaMOCTOSITENILHOTO MPUOOPETEHUSI 3HAHUN B COOTBETCTBUU C BOSHUKAIOUIUMHU KU3HEHHBIMU [TOTPEOHOCTAMU;

® BOCIHUTATh OTHOILIEHHE K XMMUHU KaK K OTHOMY U3 (DyHJaMEHTaIbHbIX KOMIIOHEHTOB €CTECTBO3HAHMS U JIEMEHTY

00111€4eTI0BEYECKON KYIbTYPBHI;

® [IPUMEHSATH MOJTYYEHHbIE 3HAHUS U YMEHHUS J171s1 0€3011aCHOT0 UCII0JIb30BAHMS BEILIECTB U MaTEPHAIIOB B OBITY, CEIbCKOM XO35ICTBE

Y Ha IIPOU3BOJCTBE, PEIICHUS TPAKTUUECKHX 3a/1a4 B ITIOBCEHEBHOM KU3HHU, IPEAYIIPEKICHNS SIBICHUN, HAHOCSIIUX BpEL
3JI0POBBIO YEJIOBEKA U OKPY/KAIOILEN Cpelie.

J1J1s1 KOHTPOJIS ¥ OLIEHKU 3HAHUM MPEayCMOTPEHbI KOHTPOJIbHBIE M CAMOCTOSITENIbHBIE paboThl. [[1s1  mpuoOpeTeHuss  MpaKTUYECKUX
HaBBIKOB M TOBBIIICHUS YPOBHS 3HaHUII B pabouyi0 MporpaMMy BKIIOYEHBI JIaDOpPATOpHBIE U NMPAKTHUYECKUE PAOOTHI, MPerTyCMOTPEHHbIE
[IpumepHoOi mporpaMMoit OCHOBHOTO 00111ero 00pa3oBaHus 10 XUMHUHU U niporpammoit kypca xumun O.C. I'abpuensHa.

OmauuumenvHvie 0cOOEHHOCMU NPUMEPHOU NPOSPAMMBL U AGMOPCKOUL:

B aBropckoii nporpamme O.C. ['abpuensiHa, B cpaBHEHUHU C IPUMEPHOM MPOrpaMMOi, OTCYTCTBYeET pa3zaen «llepBoHauanbHble CBEIEHUS

00 OpraHMYEeCcKUX BEIIECTBAX», HOITOMY ObIJIO YMEHBIIEHO KOJIMYECTBO YaCOB B pa3jieliax .



HJIaHI/IpyeMLIe PeE3yJIAbTATBI U3YICHHUS NPEAMETA

Jluunocmubie pe3yiomamel.

1.

2.

»ow

OCO3HaBaTh EJMHCTBO M LEJIOCTHOCTh OKPY’KAIOIIEro MHpa, BO3MOXKHOCTH €ro I03HAaBa€MOCTHM U OOBACHUMOCTH Ha OCHOBE
JOCTHKCHUH HaYyKH;

IIOCTENIEHHO BBICTPAauBaThb COOCTBEHHOE LIEJIOCTHOE MHUPOBO33pPEHHME: OCO3HABaTh IMOTPEOHOCTh U TOTOBHOCTh K CaMOOOpa30BaHMIO, B
TOM YHCJIE U B PAMKAX CaMOCTOSITEJIbHON JEATEIbHOCTH BHE IIKOJIBI;

OLIEHUBATh KU3HEHHbIE CUTYallMH C TOUKH 3pEHMsI O€3011acCHOro 00pasa )KM3HU U COXPAHEHUS 3710POBbS;

OLICHUBATb YKOJIOTMYECKUM PUCK B3aUMOOTHOILIECHUH YEI0BEKA U IIPUPOIBI;

(GbopMHpOBATh 3KOJIOIMYECKOE MBIIJICHUE: YMEHHE OLIEHUBATh CBOIO JESTEIbHOCTh M IOCTYNKH JIPYTUX JIOAEH C TOYKU 3PEHUs
COXPaHEHMsI OKPYKAIOLIEH Cpeibl - FapaHTa )KU3HU U OJIaromnoiydus e Ha 3emie.

Pecynamusnvie YV/I:

1.
2.

3.
4.
S.

CaMOCTOSITENTLHO OOHAPYKUBATh U (HOPMYITHPOBATH yUeOHYIO MTPOOIEMY, ONIPECIIATh eh YUeOHOH e TeNbHOCTH;

BBIIBUI'aTh BEPCUM pEIIEHUs MNpoOJeMbl, OCO3HAaBaTb KOHEYHBIM pe3ynpTaT, BbIOMpAaTh W3 NPEAJIOKEHHBIX U  MCKATh
CaMOCTOATENIBHO CPEICTBA TOCTHKECHUS LENIH;

COCTaBJIATh (MHAMBUIYyaIbHO WM B IPYIIIE) IJIaH peIeHHs TPOOIIeMbl;

paboTasi o TuIaHy, CBepsATh CBOM JICHCTBHS C IEIBIO M, TPU HEOOXOIUMOCTH, UCTIPABIISITH OIIMOKH CaMOCTOSTENILHO;

B JIMAJIOT€ C YYUTEJIEM COBEPIIEHCTBOBATh CAMOCTOSITEIbHO BBIPAOOTAaHHBIE KPUTEPUH OLICHKH.

Toznasamenvnvie YYJI:

NoabkowhE

aHaJIM3UPOBaTh, CPABHUBATh, KJIAaCCU(DUIIUPOBATh U 0000IaTh (PAKTHI U ABJIECHUS; BBIABIATE IPUYMHBI U CIEICTBUS MPOCTHIX SIBJICHUH;
OCYILIECTBIISATh CPaBHEHNUE, KIacCU(PUKAINIO, CAMOCTOATEIBHO BEIOMPAsi OCHOBAHUS M KPUTEPHUH ISl YKa3aHHBIX JIOTUYECKUX OTepaluii;
CTPOMTB JIOTUYECKOE PACCYKIEHUE, BKIKOYAIOIIEE YCTAHOBIEHUE TPUUNHHO-CIIEICTBEHHBIX CBA3EH;

CO3/1aBaTh CXEMAaTUUYECKUE MOJIENH C BbIJIEJICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTA;

COCTABJISATh TE€3UCHI, PA3JIMYHbIE BUBI TNIAHOB (MIPOCTHIX, CIOXKHBIX U T.I1.);

peoOpa3oBbIBaTh HHPOPMAIMIO M3 OJITHOTO BHJA B APYroil (Tabyuily B TEKCT U 1p.);

YMETh ONPEAEATh BO3MOKHbIE HCTOUHUKN HEOOXOAUMBIX CBEACHUHN, MPOU3BOAUTH MTOUCK MH(POPMALIMH, aHATU3UPOBATh U OLICHUBATh
€€ I0OCTOBEPHOCTb.

Kommynuxamusnvie YVJI:

CaMocCTOsATeIbHO OPraHU30BbIBATh YUeOHOE B3aMMO/ICICTBHE B rpyIe (ONpeaessaTh OOIIHE LU, paCIpeaeNsaTh PO, 10TOBapUBATHCS IPYT C
APYTrOM | T.1.).

Ilpeomemmule pe3ynbTaTHI.

* OMHCHIBATh CBOWCTBA TBEP/BIX, JKUAKHX, Fa3000pa3HBIX BEIECTB, BBIJCISASA UX CYIIECTBEHHbIE IPU3HAKY;

* XapaKTepU30BaTh BEIIECTBA 10 COCTABY, CTPOCHHIO M CBONCTBAM, YCTaHABJIMBATH IPUYMHHO-CIIEACTBEHHBIE CBS3U MEX/Y JaHHBIMU
XapaKTepUCTUKAMU BEIECTBA;



* pacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHATHI «aTOM», «MOJIEKYJIa», «XUMUUYECKUN JIEMEHT», «IIPOCTOE BEILIECTBOY, «CI0KHOE
BELIECTBOY», «BAJIEHTHOCTHY, UCIOJIb3Ys 3HAKOBYIO CUCTEMY XUMUU;

* 1300pa)kaTh COCTAB MPOCTEUIINX BEIIECTB € IOMOIIBI0 XUMUYECKUX (POPMYII U CYLTHOCTh XUMHUECKUX PEAKLUHN C TOMOIIBIO XMMUYECKUX
YpaBHEHUH;

* BBIYMCIIATH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MACChl BELLIECTB, a TAK)KE MAaCCOBYIO JIOJIF0 XMMHUYECKOI'O JIEMEHTA B COEAMHEHUSIX
JUIS OLICHKU MX IPAKTUYECKON 3HAUMMOCTH;

* CPaBHUBATh 110 COCTaBY OKCHUJIbI, OCHOBAHHUS, KACIIOTHI, COJIHU;

* KJIJacCU(PULMPOBATh OKCH/IbI U OCHOBAHUS T10 CBOMCTBAM, KUCJIOTHI M COJIU 110 COCTaBY;

* [10JIb30BaThCSl JTAOOPATOPHBIM 00OPYIOBAHUEM U XUMUYECKON NOCY10M;

* IPOBOJUTH HECIIOKHBIE XUMUUECKHE ONBITHI U HAOJIOIEHUS 32 U3MEHEHUSIMU CBOWCTB BELIECTB B MPOIIECCE UX MPEBpAILEHUI; COOII0AATh
IIpaBUJIa TEXHUKU O€30IaCHOCTH IPU NPOBEIEHUH HAOIIOACHUIN U ONBITOB;

* pa3In4aTh HKCIEPUMEHTAIBHO KMCIIOTHI U IIENOUH, MT0JIb3YSICh HHAMKATOPAaMH; OCO3HABATh HEOOXOJUMOCTh COOJIIOIEHUs Mep 0€301aCHOCTH
IIpU OOpaIeHUH € KUCIOTaMU U 1IET0YaMH.

* pacKpbIBaTh CMBICI Neproandeckoro 3akona J[. 1. Menpaeneena;

* OMMCHIBATH U XapaKTEPU30BaTh TAOINYHYIO POPMY MEPHOAUUECKON CUCTEMbl XMMUYECKHUX 3JIEMEHTOB;

* XapaKTepU30BaTh COCTAB aTOMHBIX SJEP U PACIIPENEICHUE YUCIIA HIEKTPOHOB 110 3JIEKTPOHHBIM CI0SIM aTOMOB XMMHYECKHUX 3JIEMEHTOB
MaJlbIX NEPUOJIOB EPUOINYECKON CUCTEMBI, a TAKXKE KU U KaJbLIMs;

* pa3nauyaTh BUJbl XUMUUYECKOH CBSI3U: HOHHYIO, KOBAJIEHTHYIO MOJSIPHYIO, KOBAJIEHTHYIO HETIOJISIPHYIO M METAJUINYECKYIO;

* 1300pakaTh JIEKTPOHHO-UOHHBIE (DOPMYJIbI BEIIECTB, 00Pa30BAHHBIX XUMHUUECKUMHU CBA3SIMU PA3HOTO BHUJIA;

* BBISIBIISITH 3aBUCHMOCTb CBOMCTB BEIIECTB OT CTPOCHHUS UX KPUCTAIUNINYECKUX PEIIETOK: HOHHBIX, aTOMHBIX, MOJIEKYJIIPHBIX, METAJNINYECKHX;
* XapaKTepU30BaTh XUMUYECKUE SJIEMEHTBI U UX COEIMHEHUSI HA OCHOBE MOJIOKEHMSI 3JIEMEHTOB B IEPUOANUECKON CHCTEME U OCOOCHHOCTEM
CTPOEHHS UX aTOMOB;

* XapaKTepU30BaTh HAYYHOE U MUPOBO33PEHUYECKOE 3HAYEHHE NTEPHUOJNUECKOIO 3aKOHA U TIEPUONYECKON CHCTEMBI XUMUUECKHUX JJIEMEHTOB
. . MenneneeBa; * 00bACHATh CYTh XMMUYECKHX MPOLIECCOB U X MPUHIMITUAIBHOE OTINYUE OT (PU3HUECKUX;

* Ha3bIBaTh IPU3HAKHU U YCJIOBUS IPOTEKAHNS XUMUYECKUX PEaKLInii;

* YCTaHABJIMBATh MPUHAJUIEKHOCTh XUMUYECKON PEAKIMK K ONPEIeIEHHOMY TUITY IO OJHOMY U3 KiIacCU(PUKAIIMOHHBIX TPU3HAKOB: 1) 1o
YHCITY U COCTaBY MCXOJHBIX BEIIECTB M MPOAYKTOB peakIiy (peaklui COeTMHEHNS, PAa3JIOKEHHS, 3aMEILICHHUs 1 OOMeHa); 2) 1O BBIJICIICHUIO
WJIM TTOTJIOLEHUIO TETUIOTHI (peaKLUU AK30TEPMUUYECKUE U SHAOTEPMHUUECKHE); 3) 110 U3MEHEHUIO CTENIEHEN OKUCIIEHUS XUMUUYECKUX
3JIEMEHTOB (PEaKMu OKUCIUTEIbHO-BOCCTAHOBUTEINBbHBIE); 4) M0 00paTUMOCTH Mpoliecca (peakuuu oOpaTuMble U HeoOpaTUMBIE);

* COCTaBIISATh YPABHEHUS JIEKTPOJIUTUYECKON JUCCOLMALIMM KUCIIOT, HIEJI0Y€EH, COJIEH; TOJIHBIE U COKPAILEHHBIE HOHHBIE YPABHEHUS PEaKIIUN
o0MeHa; ypaBHEHUS OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIHA;

* IPOrHO3UPOBATH MPOAYKTHl XMMUYECKUX peakIHii o opMyaamM/Ha3BaHUAM UCXOJIHBIX BELIECTB; ONPEIENATh UCXO/IHbIE BEIIECTBA 1O
(dbopMyniaM/Ha3BaHUSAM MPOJYKTOB PEAKIINH;



* COCTaBJIATh YPABHEHUS PEAKIUI1, COOTBETCTBYIOIIMX IOCIIEI0BATEIBHOCTH ((«IIETIOUKEY) IPEBPAIICHUI HEOPraHUYECKUX BELIECTB Pa3IMUHbIX
KJIACCOB;

* BBISIBJISITH B IIPOLIECCE SKCIIEPUMEHTA NPU3HAKH, CBUJIETEIBCTBYIOIIME O IPOTEKAHUN XUMUYECKON PEAKLIUH;

* IPUTOTOBJIATH PACTBOPBI C ONPEAEIEHHON MAaCCOBOM OJIEH PACTBOPEHHOIO BEILIECTBA;

* OIPEIENSATh XapaKTep CPebl BOJAHBIX PACTBOPOB KUCIIOT U LIEJIOYEH 110 U3MEHEHHUIO OKPACKU UHAUKATOPOB;

* IPOBOJUTH KAUECTBEHHBIE PEaKLH, IOATBEPKAAIOIINE HATMYUE B BOJHBIX PACTBOPAX BEIIECTB OT/AEIbHBIX HOHOB

* OIPEIENSTh MPUHAIC)KHOCTh HEOPraHUYECKUX BEIIECTB K OJHOMY M3 U3YUEHHBIX KJIACCOB/TPYIII: METAILIbI U HEMETAIlJIbl, OKCHIBI,
OCHOBAaHMs, KUCIIOTHI, COJIU;

* COCTaBJIATH ()OPMYJIBI BEIIECTB 110 UX HA3BAHUSIM;

* OIPEIENSITh BAJIEGHTHOCTD U CTEIIEHb OKMCIIEHUS JIEMEHTOB B BEILIECTBAX;

* COCTaBJIATH (DOPMYJIBI HEOPTAHUYECKUX COCAMHEHUN IO BaJICHTHOCTSIM M CTEIIEHSIM OKHUCIICHUS DJIEMEHTOB, a TaK)Ke 3apsiiaM HOHOB,
yKa3aHHBIM B Ta0JIMIle PACTBOPUMOCTH KUCIIOT, OCHOBAHM U COJEH;

* OOBSICHITH 3aKOHOMEPHOCTH U3MEHEHHUST (PU3NIECKUX U XUMHUYECKUX CBOMCTB MPOCTHIX BEIIESCTB (METAJUIOB M HEMETAIOB) U MIX BBICIINX
OKCH/1I0B, 00pa30BaHHbIX AIEMEHTAMU BTOPOT'O U TPETHETO M1EPUOJIOB;

* Ha3bIBaTh OOIIME XUMUYECKHE CBOMCTBA, XapaKTepHBIE /IS TPYII OKCHJIOB: KUCIOTHBIX, OCHOBHBIX;

* Ha3bIBaTh OOIINE XUMUYECKHE CBONCTBA, XapaKTepHBIE IS KAKI0TO U3 KI1AaCCOB HEOPTaHUYECKUX BEIIECTB: KUCIOT, OCHOBaHUI, COJIEH;

* IPUBOJIUTH IPUMEPHI PEAKIIUI, TOATBEPHKAAIOINX XUMUYECKUE CBONCTBA HEOPTAaHUYECKUX BELLIECTB: OKCHJIOB, KUCIIOT, OCHOBAHUM U COJIEH;
* OIPEJENSTh BEIECTBO-OKUCIUTEND U BEIIECTBO-BOCCTAHOBUTEIb B OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUSX;

* COCTaBIIATh OKUCIIUTEIHLHO-BOCCTAHOBUTENBHBIN OanmaHC (111 M3YYEHHBIX PeaKkiuii) Mo MpeI0KEHHBIM CXeMaM PeaKIlHii;

* IPOBOJIUTH JTaOOPATOPHBIE OMBITHI, TOATBEPKIAIOIINE XUMHUUECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPIaHWYECKHUX BEILECTB;



Conep:kanue y4eOHOI0 npeamera

Tema 1. BBegenne. O6masi XapakTepuCTHKA XMMHYECKHX 3JIEMEHTOB U XUMH4YecKuX peakuuid (10 4)
XapakTepucTrKa 3JIEMEHTA 110 €ro noJiokeHuto B [lepuoanueckoii cucreme xumuueckux snemeHToB . . MenaeneeBa. CBOMCTBAa OKCHJIOB,
KHMCJIOT, OCHOBAHMI U COJIEN B CBETE TEOPUU ANEKTPOJUTUUYECKON AUCCOLMALIMHN U OKUCIIEHUSI-BOCCTaHOBIJICHUS. [[oHsATHE O mepexoaHbIX
aneMmeHTax. AMdorepHOCTh. ['eHeTHUECKUH psil IepexoqHOoro dneMenTa. [lepuoanueckuii 3akoH u [lepuonnyeckast cuicTeMa XUMHYECKHX
anemenToB J[. . MenaeneeBa. Xumudeckas OpraHu3anus )KUBOM U HEXKUBOU NPUPOAbI. XUMUYECKUN COCTaB spa, MAHTUU U 36MHOU KOPBI.
XUMUYECKHUE 3JIEMEHTHI B KJIETKaX KUBBIX OpPraHu3MoB. Makpo- u MUKpo3ieMeHTbl. O000IIeHe CBEICHUI O XUMUUYECKUX PeaKLUsiX.
Krnaccudukanus XuMHUECKUX peaklMii 10 pa3IUYHbIM MPU3HAKAM: «YHCIIO U COCTAB PEarupyromux U 00pa3yrouXcs BEIIECTBY, «TEIIOBOM
s deKrT», «HATPABICHUEY, «M3MEHEHHE CTETICHEH OKMCIICHUS 3JIEMEHTOB, 00Pa3yIOIINX pearupyrolire BemecTBay, «(a3a, «MCroIb30BaHNe
KatanmsaTopay. [IoHATHE 0 CKOPOCTH XUMUYECKON peakun. PaKkTOpsl, BIUAIOIINAE HA CKOPOCTh XUMHUYECKUX peakuuii. KatainusaTopsl u
karanu3. MTHruGuTopsl. AHTHOKCHIAHTHI.
JdeMoHcTpanum.
Tabmuua /1. 1. Menneneera. Mojenb CTpoCHHS 36MHOTO 11apa (MonepeuHslid pa3pes). 3aBUCUMOCTh CKOPOCTH XUMMUYECKON peaKIuu OT
MIPUPO/IbI PEArPYIOIIKX BEIIECTB. 3aBUCUMOCTh CKOPOCTH XMMHUYECKON PEAKIMK OT KOHLIEHTPALMK PEarupyroInX BEUIECTB. 3aBUCUMOCTh
CKOPOCTH XUMUYECKOU PEaKIMH OT IIOMIAIN COIPUKOCHOBEHUS PEarupyroIINX BEHIECTB («KHUIISIIUHA CI0i»). 3aBUCUMOCTh CKOPOCTH
XUMHUYECKON PEaKLUU OT TEMIIEPATyphbl PEarupyroUuX BEIIECTB. | OMOTreHHbIN U ITeTepOreHHbIN KaTanu3bl. DepMEHTAaTUBHBIN KaTalus3.
WNurubuposanue.
JlaGopaTopHble ONBITHI.
1. Tlonmy4yeHue ruApoOKCHA IIMHKA U HCCIEOBAHUE €T0 CBOMCTB. 2.MoaenrpoBaHue noctpoenus Ilepuoauueckoil cucteMsl
xumuueckux snemeHToB [1. . MenneneeBa. 3. 3amenieHue xxene3om meau B pactBope cynbdara meau (II). 4. Yenosus
BJIUSIIOLIUE HA CKOPOCTh XUMUYECKOM peakiuu. 5. PaznoxeHue nepokcuaa BoAopoja ¢ MoMouIbo okcuaa Mapranua (IV) u
KaTaJ1assbl.
Tema 2. Metanbl (12 1)
ITonoxxenne metainos B [lepuonudeckoii cucteme xumudeckux aeMeHToB [I. 1. MenneneeBa. Meramunmueckas KpUCTAIUIMYECKAs PELLIETKA U
MeTaJuTHdecKasi XuMudeckas cBsi3b. O0mme ¢puzndeckne cBocTBa MeTaioB. CIuiaBbl, UX CBOMCTBA M 3HaYeHHE. XUMUYECKHUE CBOWCTBA
METAJUIOB KaK BOCCTAHOBUTEIIEH, a TAKXKE B CBETE UX MOJIOKEHHS B JJIIEKTPOXUMHUYECKOM PsIIy HAPSKEHUN MeTauioB. Koppo3us MeTamioB n
crnoco0bl 60pb0BI ¢ Hell. MeTautsl B ipupoe. O61mue crnocoObl UX MOTy4eHUs.
O0masi XapakTepuCTHKA IeJOYHbIX MeTa/I0B. MeTasuisl B ipupoje. O6mue crocods! ux nonydenus. Crpoenue atomos. Llenounsie
MeTaJlJIbl — MPOCThIE BellecTBa. BajkHele coeIMHEeHNs MIeTOYHBIX METAJIIIOB — OKCHIbI, TUIPOKCU/IBI U COJIU (XJIOPHbI, KapOOHATHI,
cyib(aThl, HUTPATHI), UX CBOICTBA U IPUMEHEHHE B HApOAHOM Xo3siiicTBe. Kanuiineie ynoOpeHus.
O0mas xapakTepucTHKA 3JIEMEHTOB IJIaBHOM nmoarpynns! II rpynner.



Crpoenue atoMoB. I1lenouno3eMenbHbIE METAILIBI — IIPOCTHIE BElleCTBA. BaykHele coeIMHEeHNUs EeI0YHO3EMENbHBIX METAINIOB —
OKCH/JIBI, TUAPOKCHUIBI ¥ CONH (XJIOPUIBI, KapOOHATHI, HUTPATHI, CyIb(aTsl, Gocdarhl), X CBOWCTBA U MPUMEHEHUE B HAPOTHOM XO3SHUCTBE.
AJIIOMUHH.
Crtpoenue aToMa, pU3NYECKUE U XUMUYECKHE CBOMCTBA MPOCTOro BemiecTBa. CoeMHEHUsI aTIOMUHUS — OKCHUJ U THIPOKCHI, X aM(OTEpPHBIi
xapakrep. Baxneumue conu amomuHus. [I[puMeHenne aatoMUHNS U €r0 COCIUHEHUN.
Keaeso.
CrpoeHue aToMa, PU3HICCKHE i XMMUYECKIE CBONCTBA IPOCTOro BeuiecTa. ['enermueckue psbl Fe™? n Fe*.
Baxuneiimue conu sxene3a. 3HaueHHe Kene3a U ero COeIMHEHUH I MPUPOJIbI U HAPOJHOTO XO03siCTBA.
JdeMoHcTpanum.
OO0pa3ipbl MET0YHBIX U LIEJI0YHO3EMEIbHBIX MeTauioB. O0pa3Lbl criiaBoB. B3aumonelicTBue HaTpus, JINTUS U KaJbLIUS C BOJOH.
BsaumopeiicTBue HaTpUs U MarHus C KUCJIOpoAOM. B3anuMoelicTBre METallJIOB ¢ HeMeTallaMu. B3anMoielicTBre KalbIus C BOJOM.
[Tonyuenue runpokcunos xenes3a (I11) u (II).
JlaGopaTopHble ONBITHI.
7. BzaumopeiicTBre pacTBOPOB cojiel ¢ Metaiiamu. 8. O3HakoMIIeHHE ¢ pynamu xkenesa. 9. OxpammBaHye TIIAMEHH COJISIME HIETTOYHBIX
metaisioB.10. [TonydyeHue ruipokcuia KaabIus 1 uccaeaoBanue ero coicts. 11. [lonydyenne ruipokcuaa aTtOMUHUS U UCCIIEI0BAHUE €T
cBoiicTB. 12. Baumogeiictue xenesa ¢ consnoil kucnotoid. 13. Ilomyyenne ruapokxcunos xkenesa (II) u (III) u uzyuenue ux cBOMCTB.
Tema 3. IIpakTukyMm 1. CBoiicTBa MeTaJUIOB M MX COeMHEHMIT (2 1)

2. PemeHne sKcriepuMEHTABHBIX 32/1a4 HA PACIIO3HABAHKE U TIOTYYE€HUE BEIIECTB.

2. Pemienune sKCepUMEHTANTBHBIX 33/1a4 HAa PACIIO3HABAHKE U TIONyYEHUE BEIIECTB.
Tema 4. Hemertasuibl (23 4)
OO6m1ast XxapakTeprucTHKa HEMETAIIOB: TloyioxkeHue B [lepuonnueckoii cucreme xumuueckux snemenTo J. . MenzaeneeBa, ocoOeHHOCTH
CTPOEHHUSI aTOMOB, JIEKTPOOTpUIIaTeIbHOCTD (D) Kak Mepa «HeMeTATUHIHOCTHY, pan D0. Kpucrainuyeckoe cTpoeHrne HeMeTauioB —
MPOCTHIX BeriecTB. Amorponus. Puznyeckue cBoiicTBa HeMeTaIoB. OTHOCUTENHHOCTh MOHITHI «METaD» U «HEMETAILI».
Boaopon. [Tonoxenne Bogopoaa B Ilepuoauyeckoit cucteme xumuueckux 3meMeHToB Jl. V1. MenneneeBa. CtpoeHue aToMa U MOJIEKYJIbI.
duznyeckue 1 XMMHUYECKHE CBOICTBAa BOJOPO/Ia, €0 MOJTYyYeHHE U IPUMEHEHUE.
Bonaa.
Crtpoenue monekynbl. BogoponHas xumudeckas cBsi3b. Ousnueckue cBOMCTBa BObl. AHOMATUHU CBOWCTB BOABL. [ HApOdMIbHEIE U
rupodoOHBIE BelecTBa. XUMUYECKHE CBOKWCTBA BOABI. KpyroBopoT Bojbl B ipupoae. BogoouncTtka. Aspaiius Boabl. beiToBbIe (GUITBTPEIL.
MunepanbsHbI€ BOJIBI. JIuCcTHIIIMpOBaHHAS BOJIA, €€ TIOJTyYCHUE U IPUMEHEHHE.
O01mas XxapaKTepuCTHKA raJiIOreHoOB.
Crpoenue atomoB. [IpocTbie BelecTBa 1 OCHOBHBIE COEMHEHNUS TAJIOT€HOB, MX CBOMCTBA.
Kpatkue cBenenus o xiope, Opome, ¢prope u ioje. [IpuMeHeHre raJoreHoB U UX COSAMHEHU B HAPOJIHOM XO3SHCTBE.
Cepa.



CrpoeHue aToMa, aJuIOTPOIIUs, CBOMCTBA U TpUMEHEeHHEe pomOmueckoit ceprl. Okcunnt cepsl (IV) u (VI), ux monydeHnue, CBOCTBa U
npuMeHeHne. CepHasi KHCIIOTa M €€ COJIM, MX IPUMEHEHUE B HAPOAHOM X03siiicTBe. [I[pOU3BOACTBO CEPHOI KUCIIOTHI.

A3or.

CrpoeHue aToMa U MOJIEKYJIbl, CBOMCTBA IPOCTOTO BELECTBA. AMMMAK, CTPOCHUE, CBOICTBA, NonydyeHue U npuMeHeHue. Coiau aMMOHUS, UX
cBoiicTBa u mpumenenue. Okcupl azota (1I) u (IV).

A3OTHas KUCIIOTa, €e CBOMCTBA M MpUMeHeHHe. HUTpaTbl 1 HUTPUTHI, TPOOIIeMa UX COJIEPIKAHHS B CEIbCKOXO03IHCTBEHHOM MPOLYKIUH.
A3oTHBIE y100pEeHHUS.

Dochop.

CrtpoeHue aToMa, aJUIOTPOITHs, CBOMCTBA OEJIOTo M KpacHOTo dochopa, ux npumeHerre. OcHOBHBIC coequHeHMs: okcul pochopa (V) u
oprodochopras kuciora, pocdarel. DochopHbie yI0OpeHUSI.

Yraepona.

Crpoenue aToma, alsIoTponus, cBoiicrBa Mmoaudukanuii, npumenenue. Okcuasl yraepona (II) u (IV), ux cpoiictBa u npumenenue. Kapoonatsr:
KaJIbIIUT, CO/IA, TIOTAIll, UX 3HAYCHHE B IPUPOC U KU3HHU YEITOBEKA.

Kpemnuuii.

Crpoenue aTomMa, KpUCTAUNIMYECKUN KPEMHUH, ero cBoicTBa U npumenenue. Okenp kpemuus (IV), ero npupoaHbie pa3sHOBUIHOCTH.
Cunukatel. 3Ha4eHUE COeIMHEHUH KPEMHHUS B )KUBOM 1 He>KUBOM npupoze. IloHsATHe 0 cuiIMKaTHOW MPOMBIIIIICHHOCTH.

JdemoHcTpanmu.

OO0pa31bl TATOreHOB — MPOCTHIX BEMIECTB. B3anmoaelicTBIe raloreHOB ¢ HATPHEM, C ATFOMUHUEM. BEITeCHEHHE XJTOpoM OpoMa W oA U3
pacTBOpPOB X cosell. B3aumozeicTBue cepbl ¢ MeTallIaMu, BOAOPOAOM U KUCIOpoAoM. B3anMoelcTBIe KOHIIECHTPUPOBAHHON a30THOM
KHUCJIOTHI ¢ Mezibto. [lornormenue yriem pacTBOPEHHBIX BELIECTB WK Ta30B. BoccTaHoBnenue Meau u3 ee okcuzaa yrieM. OOpasibl IPUPOIHBIX
COEIMHEHMH XJI0pa, cepbl, hocdopa, yriaepoaa, kpeMuus. OOpa3ibpl BAKHEHITUX JIJI1 HAPOHOTO X035HCTBA CyNb(aToB, HUTPATOB, KAPOOHATOB,
¢docdaros. Obpa3zibl cTeKIa, KEpaMHUKH, [IEeMEeHTa. B3anuMoeiicTBre KOHLIEHTPUPOBAHHOM a30THOM KUCIIOTHI ¢ Menblo. ['openue ¢pocdopa Ha
BO3/lyX€ U B KUCJIOPOJE.

JlaGopaTopHbIe ONBITHI.

14. Tlony4yenue u pacriozHaBaHue Bojopona. 15. MccnenoBanre moBepXHOCTHOTO HATsKEHHS BOABL. 16. O3HaKOMIICHHE C COCTaBOM
MUHEpaTbHOU BObI. 17. KadecTBeHHas peakius Ha raoreHua-uoHbl. 18. [lonyuenue u pacmosnaBanue kucioponaa. 19. 'openue cepsl Ha
Bo3ayXxe u B kuciopoje. 20.CoiicTBa pazbaBiieHHON cepHON KUCIOTHI. 21. MI3ydeHue cBOHCTB aMMuaka. 22. PacrozHaBaHue cojieil aMMOHUS.
23. CoiicTBa pa30aBieHHOI a30THOM KUCIOThI. 24. Pacnio3sHaBanue gocatos. 25. ['openue yris B kucinopose. 26. CBoiicTBa yroybHOM
KHUCJIOTHI 1 €€ cone. 27. [lonyuenne KpeMHEBOU KUCIIOTHI M U3YYEHHUE €€ CBOWCTB.

Tema 4. IIpakTukym 2. CBoiicTBa coeiMHEeHMIT HeMeTaNI0B (3 4)

1. Pemienne skcriepuMeHTANbHBIX 337124 110 TeMe «lloarpymnmna ranoreHos».2. Pemenne skcnepuMeHTalnbHbIX 3a1a4 1no reme «lloarpymnmna
kuciopoaay. 3. [lomyuenue, cobupanue u pacro3HaBaHHE I'a30B.



Tema 5. IlepBoHayajibHbIe CBeJleHUsI 00 OpraHuYecKux BemecTnax (8 u)

HepBOHaqa.HBHBIe CBCIACHUSA O CTPOCHHUU OPTraHUYCCKUX BCUICCTB. YFJICBOI[OPO,HLII METaH, 5TaH, OTUJICH. KHCHOpOIICOI[Cp)KaH.H/IC COCOAUHCHUS .
CIIMPThI (MeTaHOJ'I, 9TaHOI, FHI/IHepI/IH), Kap6OHOBBIe KHCJIOTBI (YKCYCHaH KHCJIOTA, aMHMHOYKCYCHas KUCJI0Ta, CTCApUHOBAsA U OJICKHHOBAsA
KI/ICJ'IOTBI). buonornyeckn BaxkHBIE BCIICCTBA: JKUPHbI, I'NIFOKO034, OeKu.

Tema 6. O60o01meHHe 3HAHNT 0 XMMHUH 32 KypPc OCHOBHOM IK0JIbI (10 )

[Tepuonuueckuii 3akoH u [leprnoandeckas cucteMa xumudeckux 3neMeHToB . M. Menaeneea. ®u3nueckuii CMbICI MOPSAIKOBOTO HOMEpa
3JIEMEHTa, HOMEPOB MEPHOa U IPYMIbl. 3aKOHOMEPHOCTHU U3MEHEHHUS CBOICTB 3JIEMEHTOB U X COCTMHEHHI B IEpUOJIaX U TPYIINax B CBETE
MIPEACTABICHUI O CTPOCHUH aTOMOB 3JIEMEHTOB.

3HavYeHHE MEPUOTUICCKOTO 3aK0HA. BUABI XUMUYECKUX CBS3EH M TUIIBI KPUCTAJUIMUECKUX PEIIETOK. B3aMOCBI3b CTPOCHUS U CBOMCTB
BemlecTB. Kiaccupukanus XuMHYeCKUX PEeaKIHii [0 pa3TuYHbIM MpU3HAKaM (YHCIO U COCTAaB PEarupyroinux 1 00pa3younxcs BelecTB;
Haan4uue

rpaHuIlbl pa3aena (as; TerioBoi 3P PeKT; 3MEHEHUE CTeIIeHEH OKUCIICHUST aTOMOB; UCTIOJB30BaHUE KAaTAIN3aTOPa; HAIIPABJICHUE
nporekanus). CKOPOCTh XUMUYIESCKUX Peakiuil ¥ (pakTopsl, BIUsIONHE HA Hee. OOpaTUMOCTh XUMUYECKHX PEAKITUI U CITIOCOOBI CMETIICHUS
XUMHYECKOTO PABHOBECHS.

[IpocTeie U croxHbIE BeniecTBa. MeTaiibl M HeMeTauibl. [ eHeTruueckue psaipl MeTauia, HeMeTaia u nepexoaHoro Meramia. OKCuabl U
THJIPOKCHJIBI (OCHOBAHHUS, KHCIIOTHI, aM()OTEPHBIC THAPOKCUIBI), coJid. MIX cocTaB, KiacCHpUKaIUs U O0IIHEe XMMHUISCKHE CBOMCTBA B CBETE
TEOPHUH DJICKTPOITUTHUECCKOU TUCCOIUAIUH.



TemaTn4yeckoe INIAHUPOBAHUE

Ne | Tema ypoka, pazaena Kon-so | Jlabopartopusie onbIThl | [laTa
n/m 4acoB
1 BBenenue. O01masi XapakTepuCTHKA XUMHYECKHX 3J1eMEHTOB H 10
XMMHYECKHX peakuuii

1. XapakrepucTrka XMUMHUYECKOI0 JJIEMEHTA.

2. AmdorepHble OKCUIbI U TUIPOKCHUIBI. 1. [lonyuenue
THJIPOKCUA IUHKA U
UCCJIEJIOBAaHUE €TI0
CBOWCTB.

3. Ilepuommyeckmii 3akoH W mnepuoanyeckas cucrema JI. . 2. MopenupoBanue

Meneneesa. HOCTPOCHHUS

[Tepronnueckoi cucTemsl
XMMHUYECKHX 3JIEMEHTOB
J. . Menneneena.

4. Xumuueckas opraHu3aiysi )KUBOW U HEXHBOU MPUPOJIBI.

5. Knaccugukanust XMuMU4ECKUX PEaKIIHiA. 3. 3amelieHue HKeIe30M
Mmenu B pacTtBope
cynbsgara meau (11).

6. IloHATHe O CKOPOCTH XMMHUYECKON pPEaKLIUH. 4. YcnoBusl, BIUSIONINE
Ha CKOPOCTh XUMUYECKOU
peakuuu.

7. Bxopnoit konTposib. KonTposbHas padota Nel

8. Karanusaropsl. 5. Paznoxenue nepokcuaa
BOJIOpOJia C TOMOUIBIO
okcuaa Mapranna (IV) u
Karasasbl.

9. OO6oOmaronMit ypok

10. Pemenne 3amau

2 MeTtanibl 12

11. ITonoxxeHnue METAIIOB B HepHOHquCKOﬁ CUCTEMEC XMMHUYCCKUX




anemenToB /.M. Menaeneera. ®uzndeckue CBONCTBA.

12. Xumuyeckue cBoicTBa MeTauioB. Koppo3uss MeTauios. 6. Bzaumopeiicteue
CmiaBbl. pacTBOPOB COJIEH C
MeTaJIJIaMH.
13. Metamnsl B ipupoae. OO1me criocoObl X MOTYYCHHUS. 7. O3HakomJieHHUE  C
pyllaMu kenesa.
14. O6mas xapakTepucCTHKa 3JIEMEHTOB IJIaBHOW HOArpymmsl 1
TPYNIBL
15. CoenuHenust ENOYHbIX METAIIIOB. 8. OxpammBaHue MJIaMeHN
COJISIMU IIETIOYHBIX
METaJIJIOB.
16. O0mast xapakTepuCTHKa 3JIEMEHTOB TJaBHON moarpynms! |l
TPYNIBL
17. CoenrHeHMS MIETOYHO3EMEIBHBIX METAJIOB. 9.ITonyvenue THIPOKCHIA
KaJubIUsl M HCCIEeI0BAaHUE
€ro CBOMCTB.
18. Ypok — npoekT. ATIOMUHUI.
19. CoenuHenus amOMUHUS. 10. INomyuenue
THJIPOKCUA ATIOMUHUS U
UCCJIEJIOBAaHHE €TI0
CBOJNCTB.
20. XKemneso. 11. BzaumoneiicTBue
JKeJe3a ¢ COJITHOU
KHCJIOTOI.
21. Coennuenus xeiesa. 12. [lonyuenue
ruapokcuaoB xemnesa (1)
u (IIT) u u3yuenue ux
CBOMCTB.
22. KontponbHast pabota no Teme: «MeTauibi».
IIpakTukym 1. CBolicTBa METAJLIOB M MX COeITMHECHHU I 24
23. Pemenue sKcriepuMEHTATLHBIX 3371a9 HA paclio3HaBAaHUE H
NOJIyYEHHUE BEIECTB.
24. PenieHune SKcrieprUMEHTATBHBIX 33714 Ha PAcIiO3HABAHUE U

MOJIY4YCHHEC BCHICCTB.




HemeTtasuibl 234

25. O011ast XxapaKTepruCcTHKa HEMETAILJIOB.

26. X¥MHUYECKHE CBOMCTBA HEMETAJIIIOB.

27. Bogopo. 13. Tlonyuenue u
pacro3HaBaH#e BOJIOPOJIA.

28. Bona. 14. UccnenoBanue
MOBEPXHOCTHOTO
HATSHKCHUS BOJIBL.
15. O3nakomiieHue ¢
COCTaBOM MHUHEPAIBHON
BOJIBI.

29. YPOK — npoeKT. ["aoreHsl.

30. CoenuHeHHns raIOT€HOB. 16. KayecrBeHnas
peaxuus Ha TaJOTCHHI-
VOHBI.

31. Kucnopon. 17. Ilony4enue u
pacrio3HaBaHue
KHCJIOpOJIa.

32. Cepa. 18. Topenme cepbl Ha
BO3/IyX€E M B KHCIIOPOJE.

33. CoenHeHUS CEePHI. 19. CgoiicTBa
pa30aBIeHHO cepHOii
KHCJIOTHI.

34. CepHast KMCIIOTa KaK OKHUCIIUTEb.

35. A30T.

36. Ammuak. Coni aMMOHUSL. 20. N3yueHune cBOKCTB
amMmuaka. Pacno3sHaBaHue
COJIE aMMOHHMSL.

37. Okcuppl a30Ta. A30THAs KHCIIOTA. 21. CpoiicTBa
pa3z0aBiIeHHON a30THOMN
KHCIIOTHI.

38. ®ocop u ero coeAMHEHUS. 22. Pacnio3HaBaHue
dbocdaros.

39. Yruepon. 23. 'openue yris B




KHCIIOpPOJIE.

40.

Ypok — npoekT. OKCHJIBI yTIIepoa.

41.

VYroanHag KUciaoTa ¥ €€ COJIu.

24. CpoiicTBa YroJIbHOMU
KHUCJIOTBI U €€ COJIEH.

42.

KpeMHuii.

43.

COGI[I/IHCHI/IH KpCMHHU:L.

25. Tlonmyuenue
KPEMHEBOW KHCIIOThI U
M3y4YCHHE €€ CBOMCTB.

44.

CunmkaTHas IIPOMBIIIJIICHHOCTD.

45,

Pemenne 3amag mo teme: «HemMeTammaby.

46.

O06o061IeHue 1o TeMe: «HemMeTamab.

47.

Kontposnbnas pabora no teme: «HemeTtamiby.

IIpakTukym 2. CBoiicTBa cOelMHEHHII HEMETAJLJI0B

48.

Pemenne skcnepumeHTanbHBIX 3amad 1no teme «lloarpymma
TaJIOTEHOBY.

49.

Pemenue OKCIICPUMCHTAJIBHBIX 3aJa4 II0 TCEMC «Hoz[rpyrma
KHCJIOpOJa.

50.

HonyquI/Ie, CO6I/IpaHI/IC M pacCliO3HAaBAHUC I'a30B.

HepBOHaqaanme CBCICHHUHA 00 OPraHuvYe€CKUX BeIIeCTBaX

51.

Hpez[MeT OpFaHquCKOﬁ XHUMHUU. Hpe,[[eJ'IBHBIe YIIJICBOAOPOIBI.

52.

Here,I[eJ'ILHHe YIJICBOAOPOBI.

53.

Ypok — npoekt. CIUpTHI.

54.

KapOoHOBBIE KUCIIOTBHI.

55.

Kupsl.

56.

I'mroko3a.

57.

Ypok — npoexT. benku.

58.

O6ob6menne mo Teme: «llepBoHawanmbHBle CBefeHUsT 00
OpPTaHMYECKUX BEIIECTBAX)

O00011eHNE 3HAHMI 10 XUMHH 32 KYPC OCHOBHOM IIKOJIBI.

10 g

59.

Ilepnonnueckuil 3akoH U nepuoxuueckas cucrema Jl. H.
Menpeneesa.

60.

Buapl XUMHYECKUX CBSI3EH.




61

. TUIIBI KPUCTAININYECKUX PEIIETOK.

62

. OKHCIINTENHEHO-BOCCTAHOBUTEIIHLHBIC pCaKIuu.

63

. CBolicTBa OKCHUIOB M OCHOBAHUH.

64

. CBOMCTBA KHCIIOT U COJIEH.

65

. I'ontoBast KOHTpoJIbHAs! paboTa.

66

. AHanM3 KOHTPOJILHOW PabOTHI.

67

. Pemienue 3agau.

68

. O6006mamui ypox.




