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IlosicHuTeIbLHAS 3aNIUCKA.

PaGouas mporpamMma 1o XuMuu Jisi OCHOBHOM IITKOJIBI COCTaBJIEHA HA OCHOBE
dyHIaMEHTAIBHOTO spa coAepxkaHus oouiero oopazoBanus U TpeboBaHmil K
pe3ynbTaTaM OCHOBHOT'O 00111ero 00pa3oBaHus, MpeIcTaBIeHHbIX B DenepaibHbIM
rOCy/IapCTBEHHOM 00pa30BaTeIbHOM CTaHAapTe OOIIero 00pa3oBaHusl BTOPOTO
MOKOJIEHUs. B Hell yUnTHIBAIOTCS OCHOBHBIE HJICH MOJIOKEHHS IPOTPaMMBbI Pa3BUTHS U
dbopMUpOBaHUS YHUBEPCATbHBIX YUEOHBIX IEUCTBUM JUIsI OCHOBHOTO OOIIIETO

o0Opa3zoBaHUs

XuMHs, KaK 0JTHa U3 OCHOBOIIOJIAralONIuX 00J1acTel eCTeCTBO3HAHUS, SIBISETCS
HEOTHEMJIEMOI YacThI0 00pa30BaHUs NIKOJIBHUKOB. Kak/IbIil 4eoBeK KUBET B MUPE
BEIIECTB, IOATOMY OH JIOJKEH UMETh OCHOBBI (DYHIaMEHTAIBHBIX 3HAHUH M0 XUMHH
(XuMUYecKasi CHMBOJIMKA, XUMUYECKUE TTOHATHS, (aKThl, OCHOBHBIE 3aKOHBI U TEOPHH),
MO3BOJISIIOIINE BHIPA0OTATh MPECTABICHHS O COCTaBE BEIIECTB, UX CTPOCHUH,
MPEBpAIEHUSX, TPAKTUYECKOM HCTIOIB30BaHUHU, a TAKXKE 00 OMACHOCTH, KOTOPYIO OHH
MOTYT MpeACTaBIATh. 3yuas XuMuio, yyauuecs y3HatoT O MaTepHaIbHOM €IMHCTBE
BCEX BEIIECTB OKPYXKAIOIIET0 MUPA, 00YCIOBIEHHOCTH CBOMCTB BEIIECTB UX COCTABOM U
CTPOEHHEM, IO3HABAEMOCTH U MPEICKA3yEMOCTH XUMUYECKUX sIBJIICHU. M3yueHue
CBOICTB BEIIECTB M UX MPEBPAIEHUI CIIOCOOCTBYET Pa3BUTHIO JJOTUYECKOTO MBIIIUICHHUSI,
a mpakThyeckas pabora ¢ BemecTBamMu (J1a00paTOpPHBIC OMBITHI) - TPYAOIIOOHIO,
aKKypaTHOCTH U coOpaHHOCTH. Ha nmpuMepe XuMuuM ydaniiecs moaydaroT MpeIcTaBlIeHUs
0 METO/1ax MO3HaHMUsI, XapaKTEPHBIX JJIs1 €CTECTBEHHBIX HayK (3KCIIEPUMEHTATBHOM U
TEOPETHUYECKOM).

Padouasi nporpamma yuyeOHOro Kypca no XuMuu aJs 8 kiacca paspaborana Ha
ocaHoBe ®I'OC BTOpPOro nmokoJieHusi, Ha 6a3e MPOrpaMMbl OCHOBHOTO OOIIETO
oOpa3oBaHus 10 XuMuH (6a30BbIN YPOBEHB) U aBTOpeKoii nporpammbl O.C. Madpuensina,
A.B.Kynuosoii [Iporpamma ocHOBHOr0 00111ero 00pasoBanus no xumuu. 8-9 kiaccsol.
M: Ipoga, 2012r.

JlaHHas nmporpaMma KOHKPETU3UPYET COAEp)KaHUE CTaHAapTa, JaET paciupeaesieHue

y‘-Ie6HBIX 4acCoOB 110 pas3acjiaM Kypca, IMOCJICA0BATCIIbHOCTD U3YUCHUSA TEM U Pa3/ICJIOB C



y4€TOM MeKNpeAMETHBIX U MPeAMETHBIX CBfA3eil, TOTUKH y4eOHOTO TIpoliecca,
BO3pacTHbIX ocobeHHocTel yyamuxcs [Iporpamma paccuntana Ha 68 yacos (2 yaca B
HEJZIEJI0), B TOM YUCJIE Ha KOHTPOJIbHBIE pabOThI- 4 Yaca, IpakTHUYeCcKue padoThl 4 yaca
Coaepxxanue NporpaMMbl HANPaBJIeHO HA OCBOCHUE yUYallIUMUCS 3HAHUM,
YMEHHI 1 HaBBIKOB Ha 0a30BOM YPOBHE, YTO cOOTBeTCTBYeT OOpa3zoBaTeabHOM
nporpamme mWkojsl. LleJim n3yueHus XuMuu B 8 Kiiacce:
* OCBOEHHe BaXHEHIINX 3HaHUN 00 OCHOBHBIX MOHATHAX M 3aKOHAX XUMUH,
XUMUYECKOW CHUMBOJIUKE;
* OBJIaJileHHe YMEHUSIMH HAOII0aTh XUMUYECKUE SBIICHUS, IPOBOJAUTh XUMUYECKUHN
AKCIIEPUMEHT, IPOU3BOJIUTH PACUETHl HA OCHOBE XUMHUUYECKUX (hOPMYIT BEIIECTB U
YPaBHEHUH XUMUYECKUX PEaKIUA;
* pa3BHUTHE [TI03HABATEIIbHBIX HHTEPECOB U MHTEIUIEKTYaIbHBIX CIIOCOOHOCTEN B
npolecce MpOBEIECHUSI XMMHUUECKOTO AKCIIEPUMEHTA, CAMOCTOSITEIbHOTO IPUOOpETEeHUs
3HaHUN B COOTBETCTBHH C BOSHUKAIOUIUMHU KM3HEHHBIMU MTOTPEOHOCTSIMH;
* BOCIHHUTAaHHE OTHOIIEHUS K XUMUU KaK K OJJHOMY U3 (pyHIaMEHTAIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHMS U DJIEMEHTY 00I11e4eIOBEYECKOM KYIbTYPHI;
* TPUMEHEHHE MMOJYYCHHBIX 3HAHUN U YMEHUH 111 0€30MaCHOTO MCTIOh30BAHUS
BEIIECTB U MAaTEPUAJIOB B OBITY, CEIbCKOM XO3SUCTBE U HA MPOU3BOICTBE, PEIICHHUS
MPaKTUYECKUX 3a7a4 B IOBCEIHEBHOMN XKU3HU, MPEYIPEKACHUS SBICHHUM, HAHOCSIIINX
Bpel 30pPOBbIO YEJIOBEKA U OKPYKAIOLIEH CPELE.
3anaum:
1.ChopmupoBaTh 3HaHNUE OCHOBHBIX MTOHSATHUH U 3aKOHOB XUMHUU; 2.BOCIIUTHIBATH
00II1e4eTOBEYECKYIO KYJIbTYPY; 3. YUUTh HAOII01aTh, MPUMEHSTh MOJIYYCHHbIE 3HAHUS
Ha NpakTuke. JIMYHOCTHBIMM pe3yJibTaTaMM U3Yy4YeHUs npeameTa «XuMus» B 8 Kiacce
ABJISIOTCS CIIEIYIOIIUE YMEHHUS:
* OCO3HaBaTh €JUHCTBO U LEJOCTHOCTh OKPYKAIOIIET0 MUPA, BOSMOKHOCTH €0
MO3HABAEMOCTH W OOBSICHUMOCTH Ha OCHOBE JIOCTH)KCHHUI HAYKH;
. MOCTETEHHO BBICTpauBaTh COOCTBEHHOE 11€JIOCTHOE MUPOBO33PEHHE:
OCO3HaBaTh MOTPEOHOCTH M TOTOBHOCTH K CAMOOOPa30BaHUIO, B TOM YHUCIIC U B

paMKax CaMOCTOSITSIIbHOM JACATCIIbHOCTHU BHC IIKOJIbI,



. OIICHUBATh KU3HCHHBIC CUTYAIIUN C TOUYKH 3pEeHUs O0€30macHoro oopasa
JKA3HU U COXPAHEHUS 3/10POBbS;

. OLICHUBATDH 3KOJIOTUYECKUN PUCK B3aMMOOTHOIIIEHUN YEJIOBEKA U IIPUPOIBI.
. (dbopMHpPOBaTh KOJOTUYECKOE MBIIIIIEHHE: YMEHUE OLIEHUBATH CBOIO
JEATENBHOCTD U IIOCTYIKH IPYTUX JIFOJAEU C TOYKH 3PEHUSI COXPAHEHUS

OKpY’KaroILEeH cpelibl - FapaHTa KU3HU U 0JIaronoJIydus JIIoIed Ha 3emile.

MeTtanpeaMeTHBIMH pPE3YJIbTaTAMU U3YUEHHS Kypca « XUMUS) ABIIAETCA

(dbopMupoBaHHE YHUBEpCAIbHBIX YueOHbIX aeicTBuil (YVY /).

Pezynamuenvie YY/I.

. CaMOCTOSTENBHO OOHAPYKUBATH U (POPMYIUPOBATH YUeOHYIO IPOOIIEMY,
OIIPENEIATh LeNb y4eOHON AEATEIbHOCTH;
. BBIJIBUTaTh BEPCHH PEIICHUS MPOOIeMbI, 0CO3HABATh KOHEUHBIH PEe3yIbTaT,

BBI6I/IpaTB N3 IPCIJIOKCHHBIX U UCKATh CAMOCTOATCIIbHO CPCACTBA JOCTHIKCHUA

LEJH;
. COCTaBIATH (MHAUBUAYAJIHHO WJIM B TPYIINE) TUIAH PEIICHUS TPOOIIEMBI;
. paboTas 1o IJIaHy, CBEPSATh CBOM JIEUCTBUS C LENBIO U, IPU

HEO0OXOUMOCTH, UCTIPABJIATH OIITMOKH CAMOCTOSTEIHHO;
. B JIMAJIOTE C YYUTEIEM COBEPIICHCTBOBATh CAMOCTOSTEIILHO BRIPAOOTAHHBIC

Kputepuu oneHku. [IIkonpHbIE:

. Oonapyscueaem u hopmynupyem yueoHyio npodiemy noo pyKoeoocmeom yuumes.
. Cmaeum uenv OeamenvbHOCHMU HA OCHO8E NOCMAGIEHHOI NPOOIEMbl U npednazaem
HECKOJIbKO CROC0008 ee O0CHUNCCHUAL.

. CAMOCMOAMENbHO AHATIUZUPYEm YCIA06UA OOCIMUIICEHUA UeTU Ha OCHOge yuéma
6b10€ICHHBIX yUUmenem OPUeHmMUpos Oelicmeusn 6 HO6OM yueoOHoM mamepuaiie.

. naanupyem pecypcol 011 00CHUMNCEHUs Uelu.

. Haszvieaem mpyonocmu, ¢ KOmMOpbIMU CHOIKHYICA BPU PeUieHUN 3a0adu, U
npeonazaem nymu ux npeooonenus/u3decanus 6 oanvHeuuell 0eameabHoCcmu.

. Haszvieaem mpyonocmu, ¢ KOmMoOpbvIMU CHOIKHYICA NPU PEUIEHUU 3a0aull, U

npeonazaem nymu ux npeooonenus/ uzbecanus é OanvHenuieil 0eamerbHOCHU.



BblnyCKHllK noJiyuum 603MOHCHOCHIb HAYUUMDbCA:

° camocmosameslibHO cmaeumb Hoeble yll86l-lble ueau u 3aoauu.
° CamocmoamenbHo cmpoumsd HCU3HEHHblIE NJIAHbBL 60 BPEMEHHOﬂ nepcnekmuee.
° npu njianupoeanuu oocmudiceHun ueﬂeﬁ CaAMOCMOAMENbHO U A0CKBAMHO yuumbleambsp

YC108UA U CPEOCEA UX OOCHUNCEHU.

. 6b10e1AMmsb AIbMEPHAMUBHBIE CROCO0bL OOCMUNMCCHUS HeIU U 8bl0upams Haubo1ee
Ihhexmuenwtit cnocoo.

. A0eK6AMHO OUEHUBAM b CBOU BO3MONCHOCHU 0O0CHUNCEHUA UeIU ONPeOenéHHOTL

CNONHCHOCMU 6 PA3/IUYHbLX cd)epax CAMOCMOAMEbHOU 0eAMENbHOCHU.

IHoznaeamenvuvie YY/I:

. aHAJM3MPOBaTh, CPABHUBATh, KJIIACCU(PUIIMPOBATH U 00001IaTh (PaKThI U
SIBJICHUSI. BBISBIATH MPUUMHBI U CIEACTBUS MIPOCTHIX SABJICHUI.

. OCYIIeCTBJISITh CPABHEHUE, KITACCU(UKALIUIO, CAMOCTOSATEIBHO BBIOMpast
OCHOBaHMSI U KPUTEPUH JUIsl YKA3aHHBIX JIOTHYECKUX OTIE€palHii;

. CTPOHUTB JIOTHUECKOE PACCYKIECHUE, BKIIIOYAIOIEE YCTAHOBIECHUE
NPUYMHHO-CIIECTBEHHBIX CBA3ECH.

. €031aBaTh CXEMAaTUYECKHE MOJEIIU C BbIIEJICHUEM CYLIECTBEHHBIX
XapaKTepUCTUK 0OBEKTA.

° COCTABJIATH TC3UCHI, PA3JIMYHBIC BUALI IJIAHOB (HpOCTI)IX, CJIOKHBIX 1 T.H.).

. npeodpa3zoBbIBaTh WH()OPMAIIHUIO U3 OJHOTO BUJA B APYTroi (TabIuIly B
TEKCT U TIp.).

. YMeETh OTPEAC/ISITh BOZMOXHBIE HCTOUHUKH HEOOXOJMMBIX CBEICHUM,
MPOU3BOIUTH TOUCK MH(GOPMAIINY, aHATM3UPOBATH U OIICHUBATH €€
JIOCTOBEPHOCTH. [IIKONIBHBIE:

. ocyuiecmensaem pacuiupennslil ROUCK UHGOpMayuu ¢ UCNOIb306AHUEM PECYPCO8
ouodnuomex u Hnmepnema.

. Cuumpuigaem ungopmayuio, npedcmasieHHyI0 ¢ UCHOIb306AHUEM PAHEe
Heu36eCMmHbIX 3HAKOG (CUMB0108) NPU HAIUYUU UCHOYHUKA, COOEPHCAULE20 UX MOTIKOGAHUE.

. Co3zoaem moodenu u cxemvl 015 peuwieHus 3a0au.



. Ilepeeooum cnoxcnyro no cocmagy UHGOPMAyUuIo u3 papuyueckozo Uil CUME01bHO20

npeocmaeienus 6 meKcm u Haooopom.

. Yemanasnueaem 63aumocensv onucannsix 6 mexkcme codovimuil, A671€HUIL, RPOUECCOS.
. Yuacmeyem 6 npoexmno- uccnedosamenvckoit deamensHocmu.
. npoeooum Habda00eHUe U IKCHEPUMEHM OO PYKOGOOCHIEOM YUUMENA.

ocywiecmeinsiem 6vloop Hauboee IPghexkmugnvix cnocod0s peuteHusn 3a0ay 6
3aeucuMocmu 0m KOHKPEmHbIX yCa06uil;
. oaem onpeoeneHue NOHAMUAM.
. ycmanaenueaem nPULUHHO-C/1€0CMEEeHHble CEA3U.
0000uaem NOHAMUA — OCYULECMEIIAEH 10ZUYECKYI0O OREPAyuI0 nepexooa om Ud06bIX
NPU3HAKOG K POO0BOMY HOHAMUIO, O HOHAMUA C MEHBUUUM 00BEMOM K ROHAMUIO C HONbUIUM
00vémom;
. OCYUIECTBJISIET CPABHEHHE, CEPHALUIO M KJIACCHPUKALUIO, CAMOCTOSITEJIHLHO
BbIOWpAsi OCHOBAHUSI U KPUTEPUM JIJI1 YKAZAHHBIX JIOTMYECKUX OTepaIuid.
CIPOUmMb K1accu@uKkauuio Ha OCHO8e OUXOMOMUYECKO20 0efleHust (HA 0CHO8e OMPUUAHU)
CHPOUmMb 102UYECKOe PACCYIHCOCHUE, GKTIOUAlOUjee YCMAHO8IeHUEe RPUYUHHO-C/1e0CIEEHHBIX

ceaseil;

00bsACHACH A61ICHUS, NPOUECCHL, CEA3U U OMHOUICHU, BbIABIACMbIE 8 X00€ UCCTIC006AHUA;

00bsACHACM A61ICHUS, NPOUECCHL, CEA3U U OMHOUICHUS, GbIABIACMbLE 8 X00€ UCCIIE008ANHUA;

3Haem 0CHO6bI 03HAKOMUMENbHO20 YMEHUA;

3Haem ocHo6bl yceausarouiezo umenus Ymeem

CMPYKIYpUpo8ams meKkcmol

(8vl0enem 2nagnoe U 6MOPOCHENnEHHO0e, 21A8HYI0 UOeI0 MEeKCMa, 6bICImpaugaem
noc1e008amenbHOCMy ONUCHIEACMBIX COObIMULIL)

. cmaeums nPOOAEMY, APZYMEHMUPOBAMb €€ AKMYATbHOCHb.

° camnocmosimeslbHo HPOGOOMMb uccieooeanue Ha OCHoge npuUmMeHenus Memooos

HAOI00eHUA U IKcnepumenma;

Kommynuxkamuenwvie YY/I:

CamocCTOSITETFHO OPraHU30BhIBATh YU€OHOE B3aUMOICHCTBUE B IPyIIE (OMpeaAesiTh
oO11ue 1enu, pacrpeaesaTh POy, 10roBapuBaThCA APYT ¢ ApyroM u T.1.).11IkonbHble:

*  Cobnrooaem HOpmbl RYOIUYUHOU peuu U Pe2IaMeHm 6 MOHO102€e U OUCKYCCUU.



* Tlonv3yemcsa adexkeamuvimu peuesvimu Kiuuie 6 MOHOA02e (NyOIUUHOM 6bICHYNICHUU),
ouainoze, OUCKyCCUU.

*  hopmynupyem cobcmeennoe Muenue U HO3UUUIO, APZYMEHMUPYEn UX.

*  Koopounupyem ceoro no3uyuio ¢ RO3uyuaAMu napmHéPos ¢ COmpyoHuUecnee npu
evipadomre ooulezo.

* ycmanaenueaem u CpagHUGAEm pazHvle MOUYKU 3PEHU, npelHcoe YeM NPUHUMANb
peutenusa u oeaams evloop.

*  cnopum u Omcmaugaem ceoio0 NOUKUIO He PAIHCOeOHbIM 011 ONNOHEHMOE 00paA30M.

* ocyuiecmensaem 63auUMHbBLI KOHMPOIb U 0KA3bl8Aen ¢ COMPYOHUUECHEe HEODXOOUMYIO
63AUMONOMOULb.

*  OpzaHu306vlédem u RAHUPYem YUeOHOe COMPYOHUYUECME0 C YUUmenem U C6ePCIHUKAMU;
onpeodenams yeiu u QYHKyuU yuacmHuKos, CROCo0bl 63auUMO0eiCMEus; NAAHUPOGAMb
odwue cnocoodwt pabomut;.

*  ymeem padomamp 6 pynne — ycmaHagausaem padouue omuouienus, IPphexmueno
compyonuuaem u cnocoocmeyem npooyKmueHoil KOOnepawuu; UHmMezpupyemcsa ¢ Zpynny
C6EPCMHUKO8 U CIPOUn NPOOYKMUGHOE 63AUMO0eliCIeue CO C6ePCIHUKAMU U

63POC/IbIMU.

¢ yuumbsleambsv pa3Hbvle MHeHUA U Unmepecsl u obocHoebleams coﬁcmeennylo

no3uuuro;

BblnyC'KHuK noiyaum 603MOMNCHOCHIb HAYUUMDBCA:

MPOJAYKTUBHO pa3pelaTh KOH(IUKTHI HA OCHOBE yuéTa HHTEPECOB U MO3UIIUH BCEX YYaCTHUKOB,
TIOWCKA ¥ OIIEHKH aJIbTEPHATHBHBIX CIIOCOOOB pa3pelieHusi KOHPIMKTOB; JOTOBApUBATHCS U IPUXOAUTH K
o61ueMy PEUICHUIO B COBMECTHOM ACATCIIBHOCTH, B TOM YHUCJIC B CUTYallMU CTOJIKHOBCHHA UHTCPECOB,

OpaTb Ha ce0st MHUIMATHBY B OPraHU3aIMK COBMECTHOIO JICHCTBHS (JIEI0OBOE JTUIEPCTBO);

BJIaJICTh MOHOJIOTHUECKON M AMATOTNIeCKOi (hopMaMu pevr B COOTBETCTBUU C TPAMMATHUYECKUMU H
CUHTAaKCUYCCKUMU HOpMaMH POJHOTO A3bIKA,

CJICO0BATh MOPAJIBHO-3THYCCKUM U IICUXOJIOTMYCCKUM IIPpUHIHUIIAM O6IIICHI/I${ " COTPYAHHUYECCTBA HAa
OCHOBC YBAXXUTCJIBbHOTO OTHOUICHHUA K napTHépaM, BHUMaHUS K JIMYHOCTH APYTOro, a;iCKBaTHOT'O
MEXIMYHOCTHOTO BOCTIPHATHSL, TOTOBHOCTH aJ€KBATHO PEArpoBaTh Ha HY>KAbI APYTUX, B YACTHOCTH
OKa3bIBaTh MIOMOILb ¥ SMOLMOHATILHYIO MTOAAEPIKKY MapTHEPAM B MPOLECCe TOCTHKEHUS 00LIer 1eH

COBMECTHOI ACATCIBbHOCTH,



HpeIlMeTHLIMI/I pe3yJdbTaTaMi U3YUCHUS IIPEAMETA ABJIAIOTCA CIICAYIOIINE YMCHMS !

¢ OCO3HAaHHC POJIH BCIICCTB!

- OIpCACIIATH POJIb PA3JIMYHBIX BCUICCTB B IPUPOAC U TCXHUKE,

- OOBSICHATH POJIb BCUICCTB B UX KPYI'OBOPOTC.

* PaCCMOTPCHUC XUMHNYCCKUX ITPOLUCCCOB:

- IPUBOAUTDH IIPUMCEPBI XUMHWYCCKUX IIPOLCCCOB B IIPUPOIL,

- HaXOJUTb 4YCPThI, CBUACTCIbCTBYIOIINC 00 06H_[I/IX IIpU3HaKaxX XUMHYCCKUX
IMpOoncCCOB U UX PaA3INYMAX.

* ICIIOJIb30BaHNE XUMHYCCKHUX 3HAHUH B 6BITyZ

- 00OBSICHATH 3HAUYECHUE BEIIIECTB B KU3HU U XO3SMCTBE YSJIOBEKA.

* OOBICHATH MHUDP C TOYKH 3PCHUSA XUMHUU:

NEPCUHUCIIATDL OTIIMYHUTCIIBHLIC CBOMCTBA XUMHUYECKHUX BCIICCTB,

pas3indaTb OCHOBHBIC XUMHWYCCKUC ITPOLCCCEHI,

OIpCACIATL OCHOBHBIC KJIIACChl HCOPIraHNMYCCKHUX BCIUICCTB,

MOHUMATh CMbBICT XUMUYECKUX TEPMUHOB.
* OBJIQICHUE OCHOBaMHU METOJ/IOB MTO3HAHUS, XaPAKTEPHBIX JJIS €CTECTBEHHBIX HAYK:
- XapaKTepu30BaTh METO/Ibl XUMUYECKON HAYKH (HAOII0ICHUE, CPaBHEHHE,
AKCIIEPUMEHT, U3MEPEHUE) U UX POJIb B TO3HAHUU HPUPOIbI;
- TPOBOJUTH XUMUUYECKUE OTBITHI U SKCTIEPUMEHTHI U OOBSICHSITh UX PE3yJIbTaThI.
* YMEHHUE OLICHUBATH OBEJICHUE YEJIOBEKA C TOUKU 3PEHUS XUMUYECKOI
0€30IacHOCTH MO0 OTHOIIEHUIO K YEJIOBEKY U MPUPOJIE:
- HCIOJb30BaTh 3HAHUS XUMHUH TPU COOITIOIEHUN MPABUII UCTIOIb30BAHUS OBITOBBIX
XUMUYECKUX MPENnapaToB;
- pa3nuyath OMacHbIC U OE€30MMaCHbBIE BEIIECTBA.
Pabouas nporpamma nocTpoeHa Ha OCHOBE KOHIIEHTPUUECKOT0 oAX0Aa. ITO
JIOCTUTAETCS] yTEM BBIWJICHEHUSI TUIaKTUYECKON €IUHULIBI - XUMHUYECKOTO AJIEMEHTA - U

JabHEHNIIEeM yCI0KHEHUH U PAaCIIMPEHHUH €€: 3/IeCh TAKOBBIMU BBICTYMIAIOT (POPMBI



CyIecTBOBaHUs (CBOOOIHBIC aTOMBI, IIPOCTHIC U CIIOXKHBIC BelecTBa). B mporpamme
YUUTBHIBAETCS pean3aliisl MeKIpeIMeTHbIX CBs3el ¢ KypcoM Gu3ukH (7 kiacc) u
ouonoruu (6-7 KJ1acchel), TJie JA€TCA 3HAKOMCTBO C CTPOCHUEM aTOMa, XUMHYECKOM
opraHu3anuei KJIeTKU U IpoueccaMi oOMeHa BEIIECTB.
OcHoBHOI1 (popMoii oOpraHu3annu y4eOHOro mpouecca siBIseTcs KIacCHO-ypoUuHas
cuctema. B kayecTBe 1OMOTHUTENBHBIX (OPM OpraHU3aIUU 00Pa30BATEIBHOTO MIpoliecca
HCIIOJIb3YETCSl CUCTEMA KOHCYJIBTAIMOHHOMN MOIEP>KKU, MHIANBUIYabHBIX 3aHITHIA,
caMocCTosITeIbHas paboTa y4aluxcs C UCIOIb30BaHUEM COBPEMEHHBIX
UH(OPMAIIMOHHBIX TEXHOJIOTHIA.

[TpeoGnanatomeit GopMoit KOHTPOJIS BBICTYHAIOT MUCHMEHHBIN (CaMOCTOSTEIbHBIC

¥ KOHTPOJIbHBIE Pa0OTHI) M YCTHBIN onpoc (codeceoBaHne), TECTUPOBAHUE.

Coaepxanue nporpaMmai.

Beenenue (4 1)
[Tpenmer xumun, Metoabl HO3HAHUS B XUMHH: HAOTIOJEHUE, SKCIIEPUMEHT,
MozienupoBaHue. VICTOUHMKY XUMUYECKON HH(POpMaIuK, €€ MOTyYeHUE, aHATU3 U
IIPEACTABICHUE €TI0 PE3YIIBTATOB.
[ToHsiTHE O XUMHUYECKOM JIEMEHTE U (POpPMaxX €ro CyIeCTBOBAHUS: CBOOOJHBIX aTOMAX,
MPOCTHIX U CIIOKHBIX BEIIECTBA
[TpeBpamenus BemecTB. OTINYNE XUMUYECKUX PeaKIUi OT puznyeckux siBjaeHuil. Poiab
XUMUH B )KU3HU yesoBeka. Xemoduiuga u xemodoobus. Kpatkue cBeieHUs U3 UCTOPUU
BO3HUKHOBEHMs U pa3BuTus xumuu. [lepuosa anxumun. [Tonsitue o punocodckom kamue.
Xumus B XVI B. Pazeutne xumun Ha Pycu. Posib 0TeueCcTBEHHBIX yUEHBIX B
CTaHOBJIEHUU XMMHUYECKOU Hayku - paboTel M. B. Jlomonocosa, A. M. bytneposa, . 1.
Menneneesa.
XuMHYEeCKas CMUMBOJIMKA. 3HAKM XUMUYECKUX DJIEMEHTOB M MPOUCXOKICHUE UX
Ha3BaHui. Xumuueckue Gopmyssl. Uuaekcsl u koddduirienTsl. OTHOCUTENBHBIE
aTOMHAasl U MOJIEKYJIsIpHast Macchl. PacyeT MaccoBOM 10U XMMUYECKOIO 3JIEMEHTA 110
dbopmyIie BeliecTna.
[Tepnoguueckas cucrema xumMuyeckux 3yemeHToB . 1. MenneneeBa, ee cTpykrypa:

MaJible ¥ O0NbIlIKe NEePUObl, TPYIIbI U TOATPYIIHI (TJ1aBHASL U TOOOYHAs).



[lepuoanueckasi cuctemMa Kak CIpaBOYHOE [MOCOOUE M1JIs MTOTYyUEHUS CBEACHUH O
XAMHYECKHUX JIEMEHTAX.

Pacuernbie 3agayu. 1. HaxoxaeHne oTHOCUTENbHONW MOJIEKYJISIPHOM MacChl BEIIECTBA
10 ero XuMudeckout popmyie. 2. Beruncnenue MaccoBOi JOTU XUMUUYECKOTO AJIEMEHTA B

BEIIECTBE MO ero hopmyiie.

JMemonctpauuu. 1 .Monenu ( mapoctepkueBbie 1 CtioapTta bpurie6a) pa3nuunbix

IMPOCTBIX H CJIOXKHBIX BeH_IeCTB.z. KOHJIGKHI/IH CTEKJISTHHOM XUMHYECKOU

nocyasl.3.Koitekuuss maTepuanoB W HU3AEIUMA Ha OCHOBE AIFOMHUHUA.4.
B3anmMopeiicTBre Mpamopa ¢ KUCJIOTON 1 MIOMYTHEHHE U3BECTKOBOM BOIBI.
Jlabopatopusie ombITHL |.CpaBHEeHHE CBOWCTB TBEPBIX KPUCTALTUYECKUX BEIIECTB U
pacTBOpoB.2.CpaHeHHE CKOPOCTH UCApPEHUS BOAbI, OJICKOJIOHA U 3TUJIOBOrO CIIUPTA C
(buIBTpOBATBHON OyMaroit. CBEYOM.

Tema 1. AToMbl XHMHYECKHX 3J1€MEHTOB (9 u)

ATomBbl Kak (popma CyIIECTBOBaHHS XUMHUYECKUX 31eMEHTOB. OCHOBHBIC

CBEJICHUS O CTPOEHUM aTOMOB. /[0Ka3aTesnbCcTBa CIIOKHOCTH CTPOCHUS aTOMOB.

Omnwitel Pezepdopna. [lnanerapHas Mmozieb CTpOSHHUS aToMa.

CocTaB aTOMHBIX siiep: MPOTOHBI U HEUTPOHBI. OTHOCUTENIbHASI aTOMHAs Macca.
B3anMocCBs3b NOHATHI «IIPOTOH», KHEUTPOH», KOTHOCUTEIBHASI aTOMHAsI MacCay.
M3meHeHne ymncia MpoTOHOB B siipe aToMa - 00pa30BaHUE HOBBIX XUMUYECKUX
AJIEMEHTOB.

H3meneHnue ymnciia HEUTPOHOB B siJ[pe aToma - 00pazoBanue n30TomnoB. COBpeMeHHOe
ONPEAEIIEHUE MMOHATUS «XUMUYECKUH 1eMEHT». M30TONbI KaK pa3HOBUIHOCTH aTOMOB
OJHOTO XMMHYECKOTO JJIEMEHTA.

OnekTpoHbl. CTpOeHUE AJIEKTPOHHBIX YPOBHEW aTOMOB XMMUUYECKUX 3JIEMEHTOB MaJIbIX
nepruoioB nepuoanueckon cucreMsl 1. 1. Menneneesa. [IonsTue 0 3aBepieHHOM U
HE3aBEPIICHHOM 3JIEKTPOHHOM cJI0€ (3HepreTudeckoM ypoBHe). [lepuoanueckas
cucreMa xuMudeckux snemeHToB JI. V. MenzeneeBa u ctpoeHre aTOMOB: (hU3HUECKUi

CMBICJI TOPAAKOBOI'O HOMEpA 3JICMCHTA, HOMCpPA I'pyIIibl, HOMEpa NCPuoaa.



M3MeHeHne ynciia 31eKTPOHOB Ha BHEIIHEM 3JIEKTPOHHOM YPOBHE aTOMa XMMHUYECKOIO
3JIEMEHTA - 00pa30BaHUE MOJIOKUTENBHBIX U OTPULIATENbHBIX HOHOB. HOHBI,
00pa30BaHHbIE aTOMaMU METAJIJIOB U HEMETAJUIOB. [ [pUunHbI H3MEHEHUS METAITTNYECKUX
Y HEMETAJUIMYECKUX CBOMCTB B Neprojax u rpynnax. O6paszoBaHue OMHApHBIX

coenuHeHui. [lonsitue 06 noHHOM cBsi3u. CxeMbl 00pa30BaHUs HOHHOM CBSI3U.

B3aumoeiicTBre aTOMOB XUMHUYECKUX JIEMEHTOB-HEMETAJIJIOB MEXKy COOOH -
o0pa3oBaHuE JBYXaTOMHBIX MOJEKYJI MPOCTHIX BemlecTB. KoBaneHTHas HenmosipHas
XUMUYECKas CBA3b. DIEKTPOHHBIE U CTPYKTYpPHbIE (DOPMYIIBIL.

B3aumMopeiicTBre aTOMOB XUMHUUECKUX 3JIEMEHTOB-HEMETANIOB MEK 1y COOO0H -
oOpazoBaHue OMHAPHBIX COCAMHEHUN HEMETAIIJIOB. DJIEKTPOOTPULIATEIbHOCTD. [loHATHE
0 KOBAJICHTHOM MOJSIPHOM CBSI3U. [IoHATHE O BaJIEGHTHOCTH KaK CBOMCTBE aTOMOB
00pa30BbIBaTh KOBaJIEHTHbIE XUMHUUYEcKUE cBsI3U. CocTaBienue Gpopmya OMHApHBIX
COEJIMHEHUH 110 BAJICHTHOCTH.

B3anMopeiicTBre aTOMOB XUMHUUECKUX 3JIEMEHTOB-METAJNIOB MEKTy COOO0H -
o0pa3oBaHuEe METATUYECKUX KpUCTAIUIOB. [IoHATHE O METAIITNYECKOI CBSI3H.
JemoHcTpauuu. Mozaenu aToMOB XUMHUYECKUX 3JIEMEHTOB. [lepuonndeckas cucrema
xumuyeckux anemeHToB /. V1. MenneneeBa. JIabopaTopHblie ONBITHI.
3.MoaenupoBaHue NpUHIMUIIA JEHCTBUI CKOHUPYIONIEro MUkpockomna.4.M3rorosineHue
Mojieniel OMHapHBIX coenHeHui.S. M3roToBIeHre MOIENH, HILTIOCTPUPYIOIIEH CBOMCTBA
METAJUINYECKOMN CBSI3H.

Tema 2. IIpocThie BemecTsa (6 u)

[TonoxxeHre MEeTaIOB U HEMETAJVIOB B ITEPUOINUECKON CUCTEME XUMHYECKHUX
sanemenToB JI. 1. MenneneeBa. BaxHelire npocThie BEIIECTBA - METAJIBL: JKEJIE30,
ATFOMUHUM, KaNbI[Ui, MarHui, HaTpui, kanui. O0mue puzndeckue CBONCTBA METAILIIOB.
Bakneiimme mpocThie BENIECTBA - HEMETAIIbI, 00pa30BaHHBIE aTOMaMHU KHCJIOPO/Ia,
BOJIOpO/a, a30Ta, cephl, hocdopa, yriepoaa.MoeKybl MPOCTHIX BEIIECTB-HEMETAIIOB-
BOJIOPO/1a,KHUCIIOPO/Ia,a30Ta,raJoreHoB. OTHOCUTEIbHAS MOJIEKYJISIpHAs Macca.
CrnocoOHOCTh aTOMOB XHUMHUYECKUX 3JIEMEHTOB K 00pa30BaHUIO0 HECKOIBKUX MPOCTHIX

BEIIIECTB - AJUIOTPONHSL. AJIOTPOITHBIE MOAM(UKALINN KUCIOpoAaa, hocdopa 1 ooBa.



Mertannnyeckue 1 HEMETAIIMYECKHE CBOWCTBA MPOCTHIX BelecTB. OTHOCUTEIBHOCTD
JIEJIEHHS TTPOCTHIX BEIIECTB HA METAJIIbI U HEMETAJLIIBI.

Yucno Asoraapo. KonnuectBo Bemectsa. Moisb. MonsipHas macca. MonsipHbIi 00beM
razoo0pa3HbIx BeniecTB. KpaTHble eTMHUIBI KOJIMYECTBA BEIIECTBA — MIJITUMOIIb U
KUJIOMOJIb, MIJTUMOJISIPHAS. M KUJIOMOJISIPHAsI MAacChl BEIIECTBA, MUJUTMMOJISIPHBIN U
KUJIOMOJISIPHBINA 00BeMBI Ta3000pa3HbIX BEIIECTB. PacyeTsl ¢ UCTOIb30BaHUEM MTOHITHIA
«KOJIMYECTBO BEIIECTBA», KMOJIIPHASI MACCa», KMOJIIPHBIA 00bEM ra30B», «IIOCTOSTHHAS
ABorazpo». Pacuernsle 3axaun. 1. Boruncnenue MoJisipHO Macchl BEIIECTB 110
XUMHYECKUM GopMmynam. 2. PacueTsl ¢ HCIIOIb30BAHUEM MOHSATUH «KOJIUYECTBO
BEIIECTBAY, «MOJISIPHAsI Maccay, «MOJISIPHBIA 00BEM T'a30B», «IIOCTOSTHHAS ABOTAIpO».
JemoncTpauuu. Ilonyuyenue o30Ha. O0pa3ubl 06eJ10r0 U ceporo 0Ji0Ba, 6e10ro U
KpacHoro ¢ocdopa HekoTopsie MeTamsibl 1 HEMETaUIbl KOJIMYECTBOM BeliecTna 1
MoJib. MoJiens MoJIsipHOT0 00beMa ra3000pa3HbIX BenlecTB. JlabopaTopHbIE OMBITHI.
0.03HaKOMJIEHHE C KOJUIEKIUAMU MeTaJuI0B. 7. O3HAaKOMIIEHUE C KOJUIEKIUIMU

HEMCTAJIJIIOB.

Tema 3. CoeauHeHHsI XUMUYECKHX 3JIeMeHTOB (I4uacos)
Crenenb okucaeHusi. CpaBHEHHE CTEIIEHU OKUCIICHUS U BaJiIeHTHOCTU. OnpeiesieHue
CTEIICHHU OKHMCIICHHS 3JIEMEHTOB 10 XUMHUUYECKO GopMyrie coenuHeHus. CocTaBIICHHE
dbopmys OMHAPHBIX COSAMHEHUM, OOIINI CITOCO0 MX Ha3bIBAHUS.
buHapHBIe COeAMHEHNS METAJIJIOB ¥ HEMETAJIJIOB: OKCH/IBI, XJIOPUIBI, CYIbMOHUIBI U JIP.
CocraBienue ux GopMyi.
bunapHbie coeTMHEHUsT HEMETAIJIOB: OKCHUJIBI, JIETYUYHUE BOJAOPOIHBIE COSTUHEHUS, UX
coctas. [IpeacTaBuTenn OKCUIOB: BOJIA, YTIEKHUCIIBIN ra3 U HEraleHas u3BeCTb.
[IpeacraBuTenu AeTy4Yrux BOAOPOAHBIX COEAMHEHUMN: XJIOPOBOIOPO/ U aMMHUAK.
OcHoBaHUS, KX COCTaB M Ha3BaHUs. PacTBOpUMOCTL OCHOBaHUH B Boje. Tabnuia
PacTBOPUMOCTH TMAPOKCHJIOB U coiieil B BoJie. [IpencraBuren menoven: TuApOKCUIbI
HATpUs, Kalnus U Kaiblus. [ToHsTHE 0 KaUeCTBEHHBIX peakuusx. MHIuKaToOpHbI.

M3MeHeHne OKpacKy MHAMKATOPOB B IIEJIOYHOM Cpele.



Kucnotsl, ux cocra u Ha3Bauus. Knaccudukanus kucnot. [IpeacraBurenu KUCoT:
cepHasl, cojiiHas U a3oTHad. [loHsTre 0 mKane kucinoTHOCTH -mKkana-pH. M3meHenue
OKpAaCK{ MHIMKATOPOB B KHUCIOTHOU CpeJie.

Conu Kak mpou3BOAHBIE KUCJIOT U OCHOBaHUU. VX cocTaB u Ha3Banusa. PacTBopumMocThb
cosieil B Bozie. [IpencraBurenu coneit: XJopua HaTpus, KapOoHaT U GpocdaT KanbLHsl.
AMopQHBIE U KPUCTAIIINYECKUE BEIIECTBA.

MexMoJIeKy IS pHBIE B3aUMOICUCTBHS. THITBI KPUCTAUIMYECKUX PEIIETOK: MOHHAS,
aTOMHasl, MOJICKYJISIpHAsI M1 METAJJInYecKas. 3aBUCHUMOCTh CBOMCTB BEIIECTB OT THUIIOB
KPUCTAJUIMYECKHUX PEelIeTOK. BelecTBa MOJIEKYISIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHUS.
3aKOH MOCTOSTHCTBA COCTaBa JIJIsl BEIIECTB MOJIEKYJISIPHOTO CTPOCHUS.

UucTteie BemecTBa U cMecH. [IpuMephl )KUAKUX, TBEPABIX U Ta3000pa3HBIX CMECEH.
CBoiicTBa YHCTBIX BEIIEeCTB U cMeceit. X coctaB. MaccoBast u oObeMHas 10U
KOMIIOHEHTa cMecu. PacyeTsl, CBSA3aHHBIC C UCIIOJIB30BAaHUEM MTOHATHS 0. PacueTHble
3agauu. 1. Pacuer MmaccoBoil © 00bEMHOM J10J1€i1 KOMIIOHEHTOB CMECH BEILIECTB. 2.
BrrunciieHue MaccoBoi JJ0JIM BEIIECTBA B pACTBOPE MO U3BECTHOM Macce pacTBOPEHHOTO
BEIIIECTBA M Macce pacTBOpuTes. 3. BeluucieHne Macchbl pacTBOPSIEMOIO BEIIECTBA U
pacTBOPUTEISI, HEOOXOAUMBIX JIJISl IPUTOTOBIICHUS OTIPEICIIEHHON MacChl pacTBOpa C
M3BECTHOM MacCOBOM J10JIEM PACTBOPEHHOTO BEILIECTBRA.

JMemoHcTpanuu. OOpasisl OKCHIOB, KUCJIOT, OCHOBaHUH U coyieid. Mojenun
KPUCTAJUTMYECKUX PEIIETOK XJIOpUia HaTpus, anMasa, okcuaa yriepoaa (IV). Kucnorno-
HIEJI0YHbIE UHANKATOPBI, U3MEHEHHUE OKPACKH B Pa3IUYHbIXCpPEAaX.. yHUBEPCAIbHBII
WHJUKATOP U U3BMEHEHUE €ro OKPaCcKH B pa3jInyHbIX cpeaax. JlabopaTopHblie ONBITHI.
O3HakoMJIEHHE C KOJUIEKLIHUSIMU OKCUIOB. 9. 03HAKOMIJIEHHE CO CBOMCTBAMU aMMHAKa.
10.€9KauecTBeHHbIE peakuu Ha yriiekucaslii ras.11.0npenenenne pH pactBopos
KHUCJIOTHI. 11eJ04M ¥ Boabl. 12.0npeaenenne pH pacTBOpOB ITMMOHHOIO U SI0JIOYHOTO
COKOB Ha cpese m1oA0B. 13.03HakoMiieHne ¢ KouieKuusimMu coiieid. 14 O3HakomiieHHe ¢

KOJUICKIMEH BEIIECTB C pa3HbIM THUIIOM KPUCTAJUIMYECKOU PELIETKH.

H3rorosnenue Mozenei, KpUCTAIIMUECKUX pemeTok. 15. O3Hakomienue ¢ oopaznamu

TOPHOU MOPOIBI.



Tema 4. U3meHennsi, npoucxoasiiue ¢ Bemecrsamu (13u)

[ToHsTHE SABIEHUI KaK U3MEHEHHM, MPOUCXOIAIINX C BEIIECTBAMHU. SIBIICHUS,
CBSI3aHHBIE C U3MEHEHUEM KPUCTAIUIMYECKOTO CTPOEHHS BEIIECTBA MPU OCTOSIHHOM €T0
cocTaBe, (puzudeckue siBiaeHust. u3nuecKkue sBJICHUS B XUMUU: JTUCTUIUISAIUA,
KpUCTAJUIM3allisl, BBIIAPMBAHME W BO3TOHKA BEIIECTB, ICHTPU(PYTUPOBAHUE.
SIBiieHMs, CBSI3aHHBIE C N3MEHEHUEM COCTaBa BEUIECTBA, - XUMUYECKHE PEAKIIUH.
[Tpu3Haku U ycIoBUs MPOTEKAHUSI XUMUYECKUX peakuuid. [Tonstie 06 3x30- 1
SHAOTEPMUUYECKUX peakIusaxX. PeaKkiiuu ropeHns Kak YaCTHBIN Cily4ail SK30TEPMHUECKUX
peakiyil, MPOTEKAIOUIUX C BBIICIEHUEM CBETA. 3AKOH COXPAHEHUsI MACChI BEILIECTB.
XUMHYECKUE ypaBHEHHsI. 3HAaUeHHUE WHIEKCOB U K03 duimeHToB. CocTaBlieHne
YpaBHEHUN XUMHUUYECKUX peakiuil. PacueTsl Mo XuMUyeckuM ypaBHeHUsIM. Pelienne
3aJla4 Ha HaXOXKJCHHE KOJIMYECTBA BEIIECTBA, MACChl HIIM 00beMa MPOyKTa PEeaKINH 110
KOJIMYECTBY BEIIECTBA, MacCe WM 00bEMY UCXOHOTO BellecTBa. PacueTs ¢
HCII0JIb30BAHUEM TIOHATHUS «I0JIsD», KOTIa UCXOAHOE BEIIECTBO IaHO B BUE pacTBOpa €
3aJIaHHOW MAacCOBOM J10JIE paCTBOPEHHOIO BEIIECTBA UM COJIEPKUT ONPEIETEHHYIO
JIOJIFO TIPUMECEH.

Peakuuu paznoxenus. [IoHATHE O CKOPOCTH XMMUYECKUX peakunil. Karanuzartopsl.
DepMEHTBHI.

Peakmuu coequnenus. Katanurnueckue u HekataauTHueckue peakuuu. O0paTuMele u
HEOOpaTUMbIC PEaKIINH.

Peakuuu 3amenienus. DIEKTPOXUMUYECKUH psiji HAPSHKEHUI METAIIOB, €ro
WCIIOJIb30BAHUE JJIsI IPOTHO3UPOBAHMS BO3MOXKHOCTH IPOTEKAHUS PEAKIIUN MEKTY
METAJUIaMHU ¥ PaCTBOPAaMH KHUCJIOT. Peakiiuu BBITECHEHHSI OJHUX METAJIJIOB U3 PACTBOPOB
UX COJIEM APYTUMH METAJUIaMH.

Peakiiun oomena. Peakiiuu HelTpanu3anuu. Y CIOBUS MPOTEKaHUS Peakifii oOMeHa B

pacTBopax J10 KOHIIA.

Tunel XUMUYECKUX peakuui (Mo MPU3HAKY «UUCIO U COCTAB UCXOJIHBIX BEIIECTB U
IPOJYKTOB pEaKlMKW») Ha IPUMEPE CBOWCTB BOJBL. Peakuyst paznokeHusl -31eKTPOIU3
BOJbl. Peakuiuu coelMHEHUs - B3aMMOJENCTBUE BO/BI C OKCHIaMU METANIOB U

HeMmeTauioB. [lonsaTre «ruapokcuapy. Peakiuy 3aMeneHus -B3auMoAeCTBUE BOJIBI C



HIEJIOYHBIMU U 1I€JI0YHO3EMENbHBIMU MeTalllaMu. Peakiiuu oomeHa (Ha mpumepe
TUPOJIN3a CyNb(pUaa alFOMUHUS U KapOuaa KaJbLIus).

Pacuernbie 3aga4yu. 1. Beriuncienue no XuMH4eCKUM YPAaBHEHUSIM MacChl WU
KOJIMYECTBA BEILIECTBA IO U3BECTHOW MACCE WJIM KOJIMYECTBY BEIIECTBA OJIHOTO U3
BCTYIAIOIIMX B PEAKIMIO BEIIECTB WIM NPOAYKTOB peaklny. 2. BeryucieHmne mMacchl
(xonmuyecTBa BellecTBa, 00beMa) MPOAYKTa peakluy, €CIM U3BECTHA Macca UCXOIHOTO
BEILIECTBA, COAEPKAILETO ONPEAEICHHYIO JOJII0 TpuMecei. 3. Briuncienne Maccsl
(xonmuyecTBa BelIecTBa, 00beMa) MPOYKTa peakiiu, eCIM U3BECTHA Macca pacTBOpa U
MaccoBas 107151 pacCTBOpEeHHOro BenlecTBa. JleMoncTpauuu. Ilpumeps! puznuecknx
sijieHuid. 1.I1naBnenue napadpuna.2. Bosronka ioja mim 0€H30MHON KUCIOTHI.
3.PactBopenue okparieHHbIX coieil. 4.]{uddy3us nymucThx BemecTB ¢ TOpsIIei
JamMnouyku HakanuBanus. [IpuMepbl XUMHYEeCKUX SABJIEHHUI: a) TOpeHre MarHus; 0)
B3aMMO/ICHCTBUE COJISTHOM KUCIIOTHI C MPaMOPOM HJIM MEJIOM; B) TIOJIYY€HUE THAPOKCUIA
meau (II); r) pacTBOpeHHE MOIYYEHHOTO THAPOKCUIA B KUCIOTaX; /1) B3aUMOJICHCTBUE
okcuaa menu (11) ¢ cepHOil KUCIOTOM NMpU HArpeBaHUU; €) pa3IoKeHHE IepMaHTraHara
KaJust; %K) B3auUMOJIeiCTBHE pa30aBIECHHBIX KUCIOT ¢ MeTaiaMu. Pa3noxkeHnue
MEPOKCHIa BOAOPO/Ia TOMOIIBIO JUOKCHIa MapraHIla U KaTtajia3bl KapTodens wim
MOPKOBH.

JlabopaTopHbie onbIThI. 16.IIpokanBanue Meu B IJIAMEHU CHUPTOBKHU MJIU TOPEIKHU.
17. 3amemienue meau B pactBope xsopuaa meau (II) sxkenezom. Tema 5. Ilpaktukym 1.
IIpocreiimue onepanuu ¢ BemecTBoM- 3 (yaca) [IpakTuyeckast padora Ne 1
[TpaBuna TexHWKU O€30MACHOCTH TpH paboTe B XUMHUYECKOM KaOWHETE.

JlaGopaTopHoe obopynoBanue u obpamienue ¢ HuM. [IpakTuyeckas padora Ne 2

[Tpyu3HAKM XUMHUECKUX pEaKuil U UX Ki1acCUpUKAIHS.
IIpakTnueckas padora Ne 3

IIpurorosneHue pacTBopa caxapa ¢ 3aJaHHOM MacCOBOM J10J1eH

Tema 6. Teopusi 3JIeKTPOJIMTHYECKOH TUCCOIHAIUN U CBOIICTBA KJIACCOB

HEOPraHu4ecKux coeqnHenui (18 u)



PacTBopenme kak ¢pusuko-xumuaeckuii nporecc. [lonarue o ruaparax u
Kpuctauioruaparax. PactBopumocts. KpuBbie pacTBOPUMOCTH KaK MOJAENTH
3aBUCUMOCTH PACTBOPUMOCTH TBEPJABIX BEIIECTB OT TeMNepaTypsl.. HackileHHEbIE,
HEHACHIIIICHHBIE U MEPECHIIIEHHBIE PACTBOPHI. 3HAUCHHUE PACTBOPOB JJIsI MPUPOIBI U
CEJILCKOT'0 X035iCTBA.

[TousiTue 06 MEKTPOTUTUIYECKON JUCCOITUALIUN. DIICKTPOIUTHI U HEAJIEKTPOIUTHI.
MexaHu3M THCCONUALINU IEKTPOIUTOB C PA3IUYHBIM TUIIOM XUMUYECKOMN CBSI3H.
CremneHb 2NEKTPOIUTHYECKON nucconmanuu. CUibHbIE U cllalblie 37eKTpoauThl. [lonarue
00 AIEKTPOIMTHYECKOMN AUCCOMAIINU. DIECKTPOIUTHI U HEAJIEKTPOIUTHL. MexaHu3m
JIMCCOLIMAIIAN JICKTPOJIMTOB C PA3JIMYHBIM TUIIOM XUMHUYECKOU CBSI3U. CTENEHb
ANEKTPOIUTUYECKON nucconranuu. CUiIbHBIE U clla0ble JIeKTPOIUuThl. OCHOBHBIE
MOJI0KEHUS TEOPUH IICKTPOJIUTUYECKON nucconranuu. OHHbIE ypaBHEHUSI PEAKIIUN.
VYcnoBusi mpoTekaHus peakuuu 0OMeHa MEXIY dJIEKTPOJIMTAMH J0 KOHIIA B CBETE
MOHHBIX MpeacTaBieHnii. Kiaccudukaims noHOB U UX CBOMCTBA.

Kucnotsl, ux knaccudukarnus. Jluccouunaius KUCIOT U UX CBONCTBA B CBETE TEOPUH
ANEKTPOJIUTAYECKON JUCCOLMAa. MOJIEKYISIPHBIE U MOHHBIE YPABHEHUSI PEAKIINI
KHCJIOT. B3auMoaeicTBHE KUCIOT ¢ METAJUIAMHU. DJIEKTPOXUMUYECKUH Psi/i HAPSKEHU I
MeTaJJIOB. B3anMoelicTBUe KUCIOT ¢ MeTajljlaMd M OKCUIAMH METAJIIOB.
B3anmopaeicTBue KUCIOT C OCHOBAHMSIMH - PEAKIUS HEWTpanu3anuu. Bzaumoeiicteue
KHUCIIOT C coJiAMH. VIcnonb30oBaHre TaOIUIbl pACTBOPUMOCTH TSI XapaKTEPUCTUKU
XUMHYECKUX CBOMCTB KHUCIIOT.

OcHoBanus, ux kinaccudukaius. Jluccomnuaius OCHOBAHUM U UX CBOMCTBA B CBETE
TEOPHH FIEKTPOIUTHUUYECKOMN JUCccCoMalu. B3anMoieiicTBue OCHOBaHUM C KUCIOTaMH,

KHCJIIOTHBIMH OKCHAAMHU KU COJISIMU. Hcnonp3oBaHue Ta6J'H/II_U>I

pacTBOPUMOCTH JIJIsI XapAKTEPUCTUKNA XUMHUYECKUX CBOMCTB OCHOBaHMH. Pa3noxeHue
HEPACTBOPUMBIX OCHOBAaHUU Tpu HarpeBaHuu. Colu, UX KIACCU(PUKAIIHS U TUCCOIHAIIHS
B cBere TO/l. paznuunbIx TUIIOB coJiel. CBOMCTBa CoJiel B CBETE TEOPUU
ANEKTPOJIUTUYECKON aucconranvu. BzaumoaencTBue conen ¢ MeTaajaaMy, YCIOBHS
MPOTEKAHUS 3THX peakuuil. B3auMoIeicTBHE COJIEN C KUCIOTaAMHU, OCHOBAHUSIMHA U

coyisimu. Mcrionb3oBanue Ta6J'II/II_II>I PACTBOPHUMOCTHU AJIA XaPAKTCPUCTUKN XUMHUYICCKUX



cBOMCTB coneil. O6o0meHne cBeeHnii 00 OKcruaax, ux Kiaccu(uKamud U XUMUIECKUX
cBoMcTBax. ['eHeTHUECKHE PSAZIBI METANIOB U HEMETAIIOB. [ 'eHeTHUecKas CBsI3b MEXTY
KJIaCCaMH HEOpPraHWYECKHUX BellecTB OKUCIUTENbHO-BOCCTAHOBUTEIIBHBIE PEAKIINH.
OmnpeneneHue CTENEHN OKUCIEHUS IS AJIEMEHTOB, 00pa3yOLINX BEIECTBA PA3HBIX
KkiaccoB. Peakmun nonnoro oomena u OBP. Oxuciaurens 1 BOCCTaHOBUTEIb, OKUCIICHUE
Y BOCCTAHOBJICHHE.

Peakiiun noHHOTO 0OMEHA U OKUCIUTEIHLHO-BOCCTAHOBUTENbHBIE peakiiuu. CocTaBieHUE
YpaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUM METOIOM AJIEKTPOHHOTO
OanaHca.

CBoiicTBa IPOCTHIX BEIIECTB - METAJUIOB U HEMETAJIIOB, KUCJIOT U COJIEH B CBETE
Mpe/ICTaBICHUI 00 OKHCIUTEIFHO-BOCCTAHOBUTENBHBIX Mpolieccax. JlemoHcTpanum.
HcnpiTanne BEECTB U MX PACTBOPOB HA IEKTPONPOBOIHOCTH. 3aBUCUMOCTh
AIIEKTPONPOBOAHOCTH YKCYCHOM KUCTIOTHI OT KOHIIEHTpanuu. BzaumonelicTBre 1MHKa ¢
CepoM, CONTHOM KucmoTor, xinopuaom meau (11). 'operue maruus.

JlaGopaTopHble onbIThl. 18. Peakimu, xapakTepHble 7151 paCTBOPOB KUCIOT (COISTHOM
win cepHoif). 19. [lonyuenue u cBoiicTBa HEPACTBOPUMOT'O OCHOBAHUSI, HAIIPUMED
ruapokcuaa meau (II). 20.BzaumoneiicTBuepacTBOPOB XJIOpUJIa HATPUS U HUTpPATa
cepebpa. 21. Peakium, xapakTepHbIe 1711 PaCTBOPOB IIeIoueH (THAPOKCUIOB HATPHUS WUITH
Kanus). 22. Peakuuu, xapakTepHble 1Jisi paCTBOPOB cojiel (Hanmpumep, A XJIopuaa Meau
(11)). 23. Peakiuu, xapakTepHbIC JIUIsl OCHOBHBIX OKCHJIOB (HallpuMep, IS OKCH/Ia
Kanplus). 23. Peakuuu, XapakTepHble 1JIsl KUCTOTHBIX OKCUIOB (Hanpumep, s

YTJIEKUCIIOTO rasa).



Tema. [IpakTukym 2. CBoiicTBa pacTBOpPOB 3J1eKTPOJaUTOB. ( 1yac) [IpakTuyeckas

padora Ne 4

Pemenue DkcnepuMmenTanbHoe 3aaa4 mo TO/»
TemaTnuyeckoe IJIAHMPOBaHME XUMUA 8 KJ1acc.

Ne | Tema ypoka, OcHoBHbIE BUbI Y4eOHOM
1 IIpenmer OrnpeneneHus MOHATHI «aTom»,
XUMUH. «MOJICKYJIa,
BemecrBa «XHM.3JIEMEHT». »BEILIECTBOY,»
(Komb6unmposa «CTI0)KHOE BEILIECTBOY «CBOMCTBA
BELIECTBY.
HHBIH YPOK) OnycaHue U CpaBHCHHUE BEILECTB.
Knaccuduxanus Bemects. Onucanue GopM CyIeCTBOBAHUS
XUMHYECKHX HJIEMEHTOB.
Hcnons3zoBanne mogenuposanus. OnpeneneHns TOHATHR
«XUMUYECKUH IEMEHT».
O0mpscaenne xummdecknx CocTaBieHue TUIaHa SBICHHUHA
3 3HaKu OrnpeiesieHNe TOHATUH «XHM.3HAK»,,
XUMHAUECKHX «xodpduIHeHT., «HIEKCH.
Ommucanne [1.C,X.3. JI.1.Menneneena.
OmnycaHue MOJOKEHUS HIIEMECHTOB B
JJIEMEHTOB.
Tabmuna ILC.
H.N.Meuzenees M cI0/1530BaHKS 3HAKOBOTO MOICTHPOBAHHS.
( ¥Ypox - nexyusn)
4 Xummyeckue Gopmyisl. OTHOCHTEIBHAS OmnpeneneHust MOHATHH « XUMHYECKast popmyinay, « OTHOCHTEIbHAS
aTOMHasI U MOJICKYJIIpHasi MacChl. aTOMHast
MaccoBast 10515 JIEMEHTa B COCANHEHHN. U MOJICKYJISIpHAs MACChI», «MaccoBast
Ypok -(ynpasicuenue) JIOJISL SIEMEHTaY.
BbIumcieHHe OTHOCUTENBHOMN
MOJIEKYJIIPHO#T Macchl BEIECTBA U
MAaccOBOH JI0JIH 3JIEMEHTOB B
XMMHYECKHX JJIEMEHTaX.
5 OCHOBHBIE CBEJICHHSI O CTPOCHUHU OrnpeneneHust MOHATHI «IPOTOH».
atomoB. COoCTaB aTOMHBIX sIIEp: CHEUTPOH,«AIIEKTPOH»,«MACCOBOE YUCIIO», «U30TOI».
IIPOTOHBI U HEUTPOHBL. V30TOMBIL. OmnmcaHue cocTaBa 3JIeMEHTOB.
(Mnmezpuposannwtit ypox) TMony4yeHne XUMHUUECKONW HH(DOPMAITUH U3 HCTOYHUKOB.
6 OnexTpoHbl. CTpOSHHE AJIEKTPOHHBIX OnpeneneHre MOHITHHA «3JIEKTPOHHBIHN CII0i», «IHEPTeTHUECKUN
000J1049eK aTOMOB 3J1eMeHTOB Nel- ypoBeHb 2. CocTaBJI€HHE CXEM pacIpeesieHHs JIEKTPOHOB MO
3JIEKTPOHHBIM CJIOSIM B 3JICKTPOHHOU 000JI0UKE.
7 Merannuueckue 1 HeMeTaIIIMYECKHE OrnpeneneHus NOHATUH «IEMEHTbI-METAIIIbI», « DJIEMEHTbI-
CBOMCTBa 311€MEHTOB. 1I3MeHeHue HEMETaJLJIbL.
CBOWCTB XUMHUECKHUX JIEMEHTOB I10 OO0bsicCHEHHe U3MEHEHUsI XUMHUUYecKuX 37eMeHToB B I1.C.B
TpyImnaM 1 nepuoaam [eproIax U rpyIrmax.
(Ypox paccyracoenue) CocTaBJIeHHE XapaKTePUCTHKU XUMUIECKUX JIeMEHTOB B [1.
8 MonHast xuMuueckas cBA3b OnpenesneHusl MOHATUN «MOHHASI CBSI3bY, «HOHBI.
(¥pok mooenuposanus) Cocrapienne cxeM 00pa3oBaHusi HOHHOH cBsI3U. Vcmonbp30oBaHus
3HAKOBOTI'O MOJIEITMPOBAHHS.
OnpenencHus THITA XUMUYECKOH CBs3H 10 (hopMyJIe..
9 KoBanenTHo - HenonsipHas Onpenenenust noHATHI «KoBajeHTHas HEMOJSIpHAsI CBSI3bY,
XUMHYECKas CBSA3b CocraBneHre cxeM 00pa30BaHUs KOBAaJCHTHO- HETIOJISIPHOH CBS3b
Ypok mooenuposanus) cBs3U. Mcnonb30BaHus 3HAKOBOTO MOAEITUPOBAHUSL.
OrnpeneneHus TUIIA XUMUYECKOH CBSI3U
1o gopmyse.
10 DNEeKTPOOTPULIATEILHOCTD. OrnpeneneHus MOHATUN «KOBaJICHTHASI MOJISIpHAS

KoBanenTHo - TMOoJIApHasA XUMHUYECCKass
CBs3b.

CBA3B», «QJICKTPOOTPHUIATCIBHOCTD», «BAJICHTHOCTD»
CocraBnenne cxeMm obpa3oBanusi KoBajgeHTHas MOJISPHOM CBS3b




(Ypok moodenuposanus)

cBsi3u. Mcmonb30BaHus 3HAKOBOTO MOJICITHPOBAHUSI.
OnpeneneHust THTIA XUMHYECKOH CBsI3U IO (hopMyIie.

11 | Meraimyeckast XUMHIECKast CBS3b. OmnpeneneHne TOHATHA « METaJUIMIecKas CBA3b». CocTaBIcHHE
O00011IeHNE U CHCTEMATH3ALHS cXeM 00pazoBaHMS METAJUINIECKOH CBA3H.
3HaHUI 00 IIeMeHTaX: MeTajlIax U OmnpeneneHus THIIa XUMUIECKOH CBS3H 1O (opMyIIe
HeMeTaliaX, 0 BUIAX XUMHAIEeCKOM Vcnonp30BaHUs 3HAKOBOTO MOICITAPOBAHHS.
cBs3u.( Ypok mooenuposanusn) OnpeneneHus THIIa XUMUIECKOH CBS3H 1O (opMyIIe

.YcTaHOBJIEHUE IPUYMHHO- CJICCTBEHHBIX CBSI3EH..

12 | KourpoasHas padota Ne 1. mo Teme
«ATOMBI XUMHYECCKHX 3JICMEHTOB)

13 | IIpocThie BeliecTBa — METAJLIBI
(¥Ypox—paccyscoenusn)

14 | IIpocThie BelecTBa — HEMETAIUIBI, UX OnpeencHus NOHATHI «HEMETAIUIBD, «AJTIOTPOTIHS,
CpaBHEHHE C METAIAMU. AJUTOTPOIHUSA. | «aJUIOTPOITHBIC BUIOM3MEHCHUS.

(¥pox npoexmuposanus)

15 | KomuuecTBO BelecTBa Perrenue 3amad ¢ HCMOIH30BAHUEM MOHATUH «KOJIHUYECTBO
( Ypok-paccyscoenue) BEIIIECTBAY, «KMOJISIPHAS MACCay, KIOCTOSIHHAsT ABOTaIpOY.

16 | MousipHBIH 00bEM Ta3000pa3HbIX OmnpeneneHye MOHATHH « MOJISIPHBIN 00BEM Ta30BY», « HOPMaJIbHbIE
BCIIIECTB YCIIOBHSI»

(Ypox pewmenusn 3a0au)

17 | Pemenwue 3ama4 ¢ HCHOIB30BaHUEM Perenue 3amad ¢ UCIIOTB30BAaHUEM OCHOBHBIX TTOHSTHH.
MOHATHH «KOJMYECTBO BEIIECTBAY, [IpencraBnenne naGopMarmn o Teme « [IpocTeie BemecTBay B
«IIOCTOSTHHAST ABOTAIIPO», «MOJIPHBIH | BHAE TaOJHII, CXeM OIIOPHOTO KOHCIIEKTa, C IPUMEHEHHUEM CPENICTB
00beM Ta3oBy. O000IICHNE 1 HUKT.

CHCTEMaTH3alus 3HAHUN TI0 TeMe
«IIpoctrie BemecTBa» (Ypox
0000weHU)

18 | KourpoubHas pagora Nel
o Teme «IIpocThie BemecTBa»

19 | Crenenb oxucienus. OCHOBBI OnpeneneHus NOHATHH «CTEIEHb OKUCICHUAY, «BAJICHTHOCTh
HOMCHKJIaTYpPbI 6I/IHapHI)IX CpaBHCHUEC BaJICHTHOCTHU. U creneHu okHUCIIEHHUS.

COEIMHEHU N
20 | Okcuusl OmnpeneneHne NOHATHA «OKCUABD, ONpeaesieHie BaJeHTHOCTH U
CTCIICHU OKHCIICHUS.
CocraBneHne GopMyIIL.
21- | OcHoBaHUsA OmnpenencHue TOHATHI «OCHOBAHUSY, «IIEIOYMN», « HHIUKATOPY.
22 OmnpeznencHre BAICHTHOCTH U CTEIICHA OKHCIICHUS.
CocraBnenne GOpMyIT U Ha3BaHUS.
Hcnonp30BaHus TaOIUIEI pACTBOPUMOCTH JUIS OTIPEIEIICHUS
PacTBOPUMBIX OCHOBaHHH.
OnucaHue CBOMCTB OCHOBaHUH.
23- | Kucnotst OnpezencHue MOHATHS KKHUCIOTBI,, « KUCIOTHAS Cpeia, MeI0YHast
24 U HEUTpanbHas cpeay, «ukana pHy».
OrnpeneneHne BaIeHTHOCTH W CTENIEHU
25- | Counn KaKk MPOU3BOIHBIC KUCIIOT U OnpenesneHue MOHATH «colny, OnpeneneHne BaleHTHOCTH U
26 | ocHoBaHU# CTENeHN OKUCIICHHUSI.
Cocrapnenue GopMyn U Ha3BaHUS.
HUcnonp3oBanus Ta6J'lI/I[H)I PaACTBOPUMOCTHU IJIA OTIPEACIICHUA
PacTBOPUMBIX COJICH
OrnucaHue CBOUCTB coJieit
27- | O000menne 3HAHUI O Krnaccugukamnust coKHbIX HEOPraHHYSCKUX BEIIECTB.
28 | xmaccu(UKaIUK CII0XKHBIX BEIECTB CpaBHEHHE BEIIECTB: OKCHJIOB, OCHOBAHUH, KHCIIOT, COJICH.
OmnpezencHre BAICHTHOCTH U CTEIICHA OKHCIICHUS.
29- | AMoOpdHBIC U KPUCTALTHYCCKIE OmnpenencHuss OCHOBHBIX OHATHIA: KPUCTALUTHYECKAs PEIICTKA H
30 | BemecTBa tunos ee Tumnbsl: AKP.,MKP,. MeKP u UKP.
[IpuBeneHE TPUMEPOB.

31 | Yucrele BemecTBa 1 cMecH. MaccoBas | OnpeneneHus TOHITHID» CMECH», «MaccoBasi JOJIsl PACTBOPHOTO ,
u O6’bCMHa$I J0JIX KOMIIOHCHTOB B BbIIIApUBAHUC, q)HHBTpOBaHI/Ie, KpucTtajljinsanus, BO3TrOHKa
cMecH BEIIIECTBAY
(YpOK-TIPAKTHKYM) Pemenne 3agau. Ha MaccoByro 10110 pacCTBOPEHHOT'O BEIIECTBA.

32- | PacueTsl, CBI3aHHLIE C IOHATHEM Pemenue 3a1a4 ¢ MOHATHE «JTOJIS»

33 | «moms». O600IIeHHE 1




crucTeMaTH3alys 3HaHUH 110 TeMe
«CoenrHeHUs] XUMIIECKUX
3JIEMEHTOBY

(Ypox- ynpa:kHeHue)

34 | KonrpoabHas pa6ora Ne 2.

o Teme «CoeTMHEHHUS XUMUIECKIX
JJIEMEHTOBY

35 | Omwnueckue sapneHus. Pa3znenenne OmnpeneneHus NOHATHHA: TUCTIIUIAINSA, KPUCTAIUTH3ALINA,
cMmecel. OTCTauBaHUE.

YpOoK-TIapKTHKYM YcTaHOBIEHUE IPUINHHO-CIEICTBEHHBIX MEXAY (pH3HIecKIMH
CBOMCTBaMH BEIIECTB M CIIOCOOOM pa3ieIeHus cMecei

36 XHUMHUYECKHUE SIBJICHHUS. OmnpeneneHue MOHATHNA: XUMu4eckas peakius. Ee Bunsl. Peakunu:

9K30-

37 | 3aKoH COXpaHEHHs MaCChl BELIECTB. OmnpeneneHye MOHATHS «XUMHUECcKoe ypaBHeHHEe. OOBsICHEHHE
XUMHUYeCKUE ypaBHEHHUS. 3aKOHa COXPAHEHHsI MacChI BEILIECTBY.

Cocrasnenne GpopMyIt BEIECTB U XUMHYECKUX yPaBHEHHH.
HasBanust Ha OCHOBE 3aKOHa.

38- | PacueTsl M0 XUMHYECKUM ypaBHEHHUSM | BbINONIHEHHE pacueTOB 110 XMMUYECKHM YPaBHEHUSIM.

39 | (¥pok Pewenue 3adau.)

40 | Peakuus paznoxenus. [lonsrue o OmnpeneneHue p.pa3iokKeHUs], KaTaIu3aTopbl, JEPMEHTEHI.
CKOPOCTH XUMHUYECKON PEeaKIUuH U Kitaccudukanms XuM-x peakiuii 1o cOCTaBy UCXOJHBIX BELIECTB.

Habnronenue u onrcanne Ipu3HAKOB

41 | Peakuus coenuHeHwms. Llemoukn OmnpeneneHue p.COSAMHEHI, 00paTUMBbIC H HEOOpATHMEIC

MIePEeX0/I0B peaKIyn, KaTaTUTHICCKHUE, KaTaH3aToOPhI , (PepMEHTEI.
Krnaccugukarus XiuM-x peakiuii 0 COCTaBy HCXOIHBIX BEIIECTB.
Habnromenue u onmcanne NpU3HAKOB YCIOBHN M TSUCHUH
peakuuil., BeIBOJBL.

42 | Peakuus 3amenicHus. Psag aktuBHocTH | OmpenencHue p.3aMeIIeHus, psI akTHBHOCTH METAJLIOB.
METAaJIOB Krnaccugukamnus XuM-X peaknnii 1o YUCITy U COCTaBY MCXOIHBIX

BEIIIECTB.
HaGmonenue u onucanue Mpu3HAKOB YCIOBUI U TEUEHHH
peakiuii. BeIBobI.

43 | Peakuus oomena. [IpaBuio beproste OnpeneneHus MOHATHI: peakius 0OMeHa, peaKIiuu

HelTpanu3anuu. Kinaccudukanus Xum-x peakiuuii o 4uciy u
COCTaBy MCXOJIHBIX BEIIECTB.

Habnromenue u onmcanne NpU3HAKOB YCIOBHI M TSUCHUH
peakuu.

44 | Tunel XUMUYECKUX pPEeaKIui Ha OnpenencHue TOHATHS «THAPOIH3Y
npuMmepe cBoicTB BoAbL. [loHsTHE O
THIIPOJTH3E.

45 | O6o0uIeHne U cUCTEeMaTH3ALUS Hcnonp3oBanus 3HaKoro Moaenuposanus. [lonyuenue
3HaHu# 10 Teme «/3MeHeHwus, HHPOPMALINHU U3 PA3IUIHBIX UICTOYHUKOB U B TOM YHUCIIE C
npoucxozsmue ¢ BemecrsaMu» (Ypok | npumenenueM cpencts UKT
—MO/1eJIMPOBAHMS)

46 | KonTpoabHasi padora Ne3. mo teme
«I3MeHeHus, IPOUCXOIALIUE C
BEIIIECTBAMI»

47 | lIpakTH4yeckas padora Ne 1. Pabora ¢ maGopaTopHbIM 000pYIOBaHHUEM U HarpeBaTeIbHBIMHU
IIpasuna Tb npu pabote B npubopaMu. BrimoaHeHne npocTeHmx IprueMoB 00paIieHus ¢
XUMHU4YecKoM KabuHeTte. [Ipuemsl nmabopaTopHEIM 000pyJOBaHMEM IITATHBOM, CO CIIUPTOBKOH.
oOpamieHuns ¢ 1ab0paTOPHBIM
000pyI0OBaHUEM U HarpeBaTeIbHBIMH
npubopamu

48 Habmronenust 3a U3BMEHEHUSIMH,

MIPOUCXOSIINMH C TOPSIILEN CBEUOH,
UX OnHcaHue (AOMAIITHMIT
IKCIEPHMEHT)

49 | IIpakTHueckas paGora Ne 2. Pabora c mabopaTopHbIM 000pY/IOBaHUEM M HarpeBaTeIbHBIMU
IIpu3Haku XMMUUYECKUX pEeaKLMH npubopamu.. BeInorHeHHE POCTEUIINX IPHEMOB 0OpaIeHHs ¢

71a60paTOPHBIM 000PYIOBAHUEM IITATUBOM, CO CIIUPTOBKOM.

50 | Mpaxkruueckast pa6ora Ne 3 Pabora ¢ maGopaTopHbIM 000PYIOBaHHUEM M HArPEBATEIHLHBIMH

IIpuroToBiieHre pacTBopa caxapa u

npubopamMu.. BeIorHeHNe MPOCTEUIINX IPHEMOB 00paIeHus ¢




OIpeieNICHHe MaCCOBOM JI0JIH €ro B
pactBope

n1a00paTOPHEIM 000PYIOBAHUEM IITATUBOM, CO CIIUPTOBKOM.
Hab6uronenust

51

PacTBopenne xak GU3NKO-XUMHUICCKAN
npouecc. PactBopumocts. Turbt
pacTBOPOB.

OrmpezneneHns NOHITHIA: pacTBOP, THAPAT, KPUCTAIUIOTUAPAT,
HACBIILCHHbIC, HEHACHILICHHBIE, IEPECHIILCHHBIE PAaCTBOPHI,
PacTBOPHMOCTE.

OrmpezeneHne pacCTBOPIMOCTH BEILIECTB C UCTIOIb30BaHHEM
TaOJUITFI PACTBOPHMOCTH.

52

3HCKTpOHI/ITI/I‘lCCKaﬂ JUucconuamnus

OmnpenencHus MOHATHH: 3./1., 3IEKTPOIUTEI, HEINEKTPOIIHTHL.

53

OCHOBHBIE MOJIOKEHUS TEOpUN
3J'IeKTpOJ'II/ITI/I‘-IeCKOI7I JUCColManuu.

OmnpeneneHus HOHATHIA: CTeTIeHb O. /1., 3IeKTPOoNnuTH 1
HEJJIEKTPOJIUTHI , KATHOHBI ¥ aHWOHBI. CocTaBieHHe
IIEKTPOIUTHYECKOH AUCCOIMAIIH KUCIIOT, OCHOBAaHUH M KUCIIOT.

54-
55

Honnble ypaBHEHUs peakuui

OmnpezeneHye « HOHHBIE YPABHEHUS)

CocTtaBieHne MOJIEKYISIPHBIX ,IIONHBIX, OJHBIX U COKPALEHHBIX
HOHHBIX YPaBHCHUH.

HaGumronenue u onucanue peakiuii Mex 1y 3JIEKTPOIUTaMU C
TIOMOIIBIO C TOMOIIBIO SI3BIKA XHMUH.

56-
57

KucnoTsl: k1accudpuKamnys u CBOHCTBa
B cBeTe TOJ]

CocraBieHHE XapaKTEPUCTUKN OOIINX XUMHUUECKIUX CBOUCTB
kucaot ¢ nomombto TOJI. CocTaBieHne MOJEKYJISPHBIX , MOJIHBIX
1 COKPAICHHBIX HOHHBIX YPaBHCHUHN C YYACTHEM KHUCIIOT.
Habnromenue n onmcanne peakiuit

58-
59

OcHoBaHUS: KITacCH()UKAIUS H
cBoiicTBa B cBeTe TO/I.

Omnpenenenne nousaTusa «OcHoBanus» CoCTaBIeHHE
XapaKTEePUCTHUKU OOIINX XUMHUYECKUX CBOHCTB KUCIIOT C TIOMOIIBIO
T3/. CocraBneHne MOIEKYISIPHBIX ,[TOJHBIX, TOJTHBIX U
COKpaIlI€HHbIX NOHHBIX ypaBHeHI/Iﬁ C y4aCTHUCM.

HaGumionienue u onucanue peakiuii Mex 1y 3JIEKTPOIUTaMU C
IIOMOIIIBIO C IIOMOIIBIO A3bIKAa XUMHH.

HpOBeZ[eHI/Ie OIIBITOB, IMMOATBCPKAAIOINX XUMHUICCKUEC CBOMCTBA
OCHOBaHHUH ¢ cobOmroeHneM npasun T.b

60-
61

Oxcuipl: KacCu()UKAIUs U CBOMCTBA

OmnpeneneHre MOHATHHO HECOJIE00Pa3yIOIUe OKCUIBL,
CoJIe00pa3yIOIINe OKCUABI U KUCIIOTHBIE OKCHIBL. COCTaBIICHIE
XapaKTEPUCTHKH OOIIMX XUMHUYCCKIX CBOHCTB OKCHJIOB C
nomousio TO/I. CocTaBieHre MOJIEKYIISIPHBIX ,IIOJIHBIX, TOJIHBIX U
COKpAIIICHHBIX HOHHBIX YPaBHEHUH C y4acTHEM OKCHJIOB.
Habnromenue u onmcanne peakiiuii MEX.y JIEKTPOIUTAMH C
IIOMOIIBIO C IIOMOIIBIO SI3bIKA XUMHH.

[IpoBeneHue ONBITOB, MOATBEPKIAONINX XUMUYECKHUE CBOMCTBA
OKCHJIOB ¢ cobioaeHnem npasui Th

62

Coun: KnaccU(pUKaIMs U CBOHCTBA B
cBere TOJ1

OmnpezeneHne NOHATHI: CPEAHUE COIH, KUCIIBIE COJIM OCHOBHBIE
COJH.

CocraBiieHHE XapaKTEPUCTUKU OOLIMX XUMHYECKHX CBOHCTB
okcuoB ¢ omoipio TO/l. CocTaBieHne MONIEKYIIPHBIX
,IIOJIHBIX, MTOJTHBIX M COKPALICHHBIX HOHHBIX YPaBHEHHH y4acTHEM .
HabGnroneHue 1 onucanue peakuuid MeXIy SISKTPOIUTAMU C
MOMOIIBIO C TOMOIIBIO SI3bIKA XUMHH.

[TpoBenieHNE ONBITOB,
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I'eneTndeckas cBsI3b MCIKAY KilacCaMU
HCOPraHNYCCKUX BCIICCTB

OmnpeneneHne MOHATHA «T€HETHYECKasi CBs3b». MmmocTpupoBars :
a) IpUMep OCHOBHBIX NonokeHust TOJ1; 6)reHeTHuecKyro
B3aUMOCBSI3b BEIIECTBAMH ( IPOCTOE B-BO - OKCHJ] — THPOKCH]L
coib).CocTaBIeHNE MOJIEKYIIAPHBIX, IIOJHBIX, HOHHBIX
COKpAIIEHHBIX YPABHEHUN PEaKIMM C yHaCTHEM DIIEKTPOJIUTOB.
CocraBieHne ypaBHEHUS PEaKINid, COOTBETCTBYIOMINX
MOCTIEI0BATENbHOCTH( KIETIOUKID )IPEBPAIICHUI HEOPTaHNIECKUX
BEIIIECTB Pa3IMYHBIX KJIAacCOB. BrIMoHEHNE IPSIMOTO
MHAYKTHBHOTO JIOKAa3aTeIbCTBA.
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O0o001eHHe U CUCTEMATH3ALMSA
3HaHMii o TeMe «PacTBopeHue.
PactBopsl. CBolicTBa

PacTBOPOB DJEKTPOIUTOBY»

[Monmy4yenne xummdeckod HHGOPMAIIUH U3 PA3TUIHBIX HCTOYHUKOB
,B ToM umcie ¢ npumenenuem UKT .
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Kontponbnas pa6ora Ne4
PactBopenwue. PactBopbl. CBoiicTBa
PacTBOPOB 3JIEKTPOIUTOBY

66 | Kmaccupukamust XUMHIECKIX Omnpenenerne nousTaii «OBP», «okuciaurensy,
peakiuii. OKHCIUTENbHO- «BOCCTaHOBHTEIbY, OKUCICHHEY , «.BOCCTAHOBICHHE»
BOCCTaHOBUTEIIbHBIC PEAKIINT Kaccu(UKams XUM.peakIii 10 MPU3HAKy U3MECHEHNE

C.O.3meMeHTOB.

OmnpenencHre OKUCIUTENS U BOCCTAHOBUTEIS, OKUCIICHNS,
BOCCTAaHOBJICHUSL.

Vcnionb3aBaHue 3HAKOTO MOJICITUPOBAHMS.

67 | CBoiicTBa N3yYECHHBIX KIIACCOB Cocrasnenune ypaBHenuit OBP, ucronb3yst MeTo 3JIEKTPOHHOTO
BEILECTB B CBETE OKHUCIUTEIBHO- Oananca.. OnpeneneHre OKUCIUTENS, BOCCTAHOBUTENS ,0KHCIICHHS
BOCCTaHOBUTEJBHBIX PEAKIHHA Y BOCCTaHOBJICHUSI.

68 | OGoOmIeHNe U cHCTEMATH3AIMS Cocrasnenune ypaBHenuit OBP, ucronb3yst MeTo 3JIeKTPOHHOTO
3HaHU# Mo TeMe «OKHUCINTETBHO- Oananca.. OnpeneneHre YMeTh NPUMEHSATD TOTyYSHHBIE 3HAHUS U
BOCCTAaHOBUTEIBHBIC PEAKIIUIDY yMeHus npu xapakrepuctuke OBP.

CocraBiats ypaBHeHuss OBP, ncnonb3ys METo1 31€KTPOHHOTO
GanaHca.

OmnpenensiTb OKUCINUTETb U BOCCTAHOBHUTEIb, OKHCIICHHUE
BOCCTAHOBJICHHE OKHCJIUTENSI, BOCCTAHOBHUTEIS ,0KUCIICHUS 1
BOCCTAaHOBJICHHUSL.

[Monyuenne xuMuueckoi nHpopmarmu o teme «OBP» u3
pa3IMYHBIX KICTOYHUKOB, B TOM uucie ¢ npumeneHrneM MKT

69- | Pemrenue sxcriepuMEHTaIbHBIX 3314 O0parieHue ¢ 1a00paTOpHBIM 000PYAOBaHUEM U

70 HarpeBareIbHBIMU IPUOOpaMU ¢ B COOTBETCTBUU ¢ npaBmwiamu Th.

Pacnio3naBanue aHMOHOB, KaTHOHOB HaOro1eHe CBOMCTB
BCIIICCTB U HpOI/ICXOILHIlII/IX C HUMH HBJ’ICHI/Iﬁ.

OmnrcaHne TEXHIIECKOTO IKCIIEPUMEHTA C IOMOIIBIO S3bIKa
XHUMHMH.

®DopMupoBaHUE BEIBOJOB IO PE3y/IbTaTaM MPOBEICHHOTO
SKCIICPUMECHTA.

Hroro: 70 yacos.

Onucanne yue0HO-MeTOAMYECKOI0, MATEPHATBHO-TEXHUYECKOT0 H
HHGPOPMALIMOHHOT0 00ecnedeHUus1 00Pa30BaTeJIbLHOIO Mpolecca.
HartypanbHhble 00bekTbl. Hatypanbabie 00bEeKThI, UCIIOJIb3yeMble B 00yUEeHUHN
XUMUH, BKIIIOYAIOT B Ce0sI KOJJIEKIIMY MUHEPAJIOB U TOPHBIX MOPO/I, METAILIOB U
CIJIABOB, MUHEPAJIBHBIX YA0OPEHUM, IJIACTMACC, KAYIYKOB, BOJIOKOH U T. 1.
O3HakOMJICHHE YYalIuXcsi ¢ 00pa3laMyi UCXOHBIX BEIIECTB, MOTYNPOIYKTOB U
TOTOBBIX U3JICJIUNA MO3BOJISIET MOJIYYUTh HATJISITHOE TIPEACTaBICHUE 00 ITUX
MaTepualiax, uX BHEITHEM BHUJIE, a TAKXKE 0 HEKOTOPHIX (PU3NUYECKUX CBOMCTBAX.
3HauyuTeIbHbIE YUeOHO-TTI0O3HABATEIbHBIE BO3MOKHOCTH UMEIOT KOJUICKIUH,
W3TOTOBJICHHBIE CaMUMU oOydaromumucs. [IpeaMeTs 11t Takux KOJUIEKITUH
COOMpPAIOTCS BO BpeMs SKCKYPCU U JPYTUX BHEYPOUHBIX 3aHSITHH.

Kosnekium ucnonb3yroTcst TOJIBKO AJISl O3HAKOMIICHHS yYalllUXCs C BHEITHUM
BUJIOM ¥ (PU3UYECKUMH CBOMCTBAMHU M3Y4aeMbIX BEIECTB U MaTepHayioB. J1jis
MPOBEJEHUS] XUMUYECKUX OMBITOB KOJUICKIIUU UCTIOIB30BATh HEIb3.
XuMHYecKue peakTuBbl U MaTepualbl. O0paiieHre co MHOTUMHU BEIIECTBAMHU
TpeOyeT CTPOroro COOMIOACHNUS IPABUII TEXHUKH 0€30MaCHOCTH, OCOOCHHO MPHU
BBHITIOJIHEHUH ONIBITOB CAMUMHM yJarmumucs. Bce HeoOxoaumpie Mepbl




MPEAOCTOPOKHOCTH YKa3aHbl B COOTBETCTBYIOIIMX JOKYMEHTAaX U UHCTPYKIUAX, a
TaK)Ke B MOCOOUSIX JUIsl yUUTEJIeH XUMUHU.

HauGoiee yacTo ucnosib3yemMble peakTUBbI 1 MaTEPUAIIbIL:

1) mpocThie BemiecTBa - Me/ib, HATPHM, KaJblIUM, aIFOMUHUM, MarHHi, JKeJe30,
LIUHK, CEPA;

2) okcuasl — Menu (II), kanbius, xenesa (I1I), maraus;

3) KHCIIOTHI - COJIsSIHAsA, CepHasi, a30THas;

4) ocHOBaHUSA - TUIPOKCHUJ] HATPUSA, TUAPOKCU]T KaJIbLIUs, TUAPOKCU Oapust, 25%-
HBII BOJIHBIM PACTBOP aMMHUAKA;

5) conm - xnopunbl HaTpus, Menu (II), sxkeneza(lll); HuTpaThI Kanus, HaTpus,
cepedpa; cynbdaret meau(Il), xenesa(ll), xeneza(lll), amromuaus, aMMOHUS,
KaJivs, OpoMuUJ HATpHUS;

6) opraHu4ecKrue COSTMHEHHUS - KpaxMall, TIIUIUPHUH, YKCYCHasl KUCIIOTa,
METUJIOBBIA OPAHKEBBIN, (DEHONPTANEHH, JTAKMYC.

XuMuveckas JadopaTopHasi mocyaa, annaparbl ¥ NPUOOPbI. XUMUYECKAs
MoCy/ia MOJIpa3AeIisieTCsl Ha JBE TPYIIIbI: JIJIsl BHINOJIHEHUSI ONBITOB YYAIIUMUCS U
JIEMOHCTPALIMOHHBIX OTBITOB.

[TpuGopsl, anmapathl 1 YCTAHOBKH, UCIIOJIb3yEMbI€ HA YPOKaX XUMHUH,
MOAPA3EIAIOT HA OCHOBE MPOTEKAIOIINX B HUX (PU3MUECKUX U XUMUYECKUX
MPOIIECCOB C YUYACTUEM BEILIECTB, HAXOIAIIUXCS B Pa3HbIX arperaTHbIX
COCTOSIHUSIX:

1) mpubopsI 1151 paboTHI C Ta3aMu - MOJyYeHUe, COOUpaHue, OYUCTKA, CYIIIKa,
MOTJIONIEHUE Ta30B; PEAKIIUHU MEXIY MTOTOKAMU T'a30B;

2) amnmapaThl U IPUOOPHI 7S OTIBITOB C JKUJIKHUMH U TBEPILIMU BEIIECTBAMU -
neperoHka, GuiIbTpoBaHuE, KPUCTAILTU3AIINS; TIPOBEICHUE PEAKIIUA MEXKITY
TBEPBIM BEIIECTBOM U KUIKOCTHIO, KUIKOCTHIO U KUIKOCTbIO, TBEPIABIMU
BEILIECTBAMHU.

Be 3701 k1accudukany HaXoAaTCs ABE TPYIIbl yueOHOU anmaparyphl:

1). ny1st U3y4YeHUst TEOPETUUECKUX BOMTPOCOB XUMHH - MILTIOCTPAIIUs 3aKOHA
COXpaHEHUSI MacChl BEIIECTB, IEMOHCTPALIMS 3JIEKTPOIPOBOJHOCTH PACTBOPOB,
JIEMOHCTpAIUSI IBUKEHUS HOHOB B DJICKTPUUYECKOM I0JIE; JUISl U3YUEHUS CKOPOCTH
XUMHUUYECKOHN peakiui U XUMHUYECKOT'0 PaBHOBECHS,

2). ISl WIUTFOCTPAllUM XUMHYECKUX OCHOB 3aBOJICKUX CITOCOOOB MOJTyYCHUS
HEKOTOPBIX BEHIECTB (CEPHOI KUCIOThI, aMMHUAKa U T. II.).

BcnoMorartenbHyto poJib UTParoT U3MEPUTEIBHBIC U HarpeBaTeIbHBIC TPHUOOPHI,
pa3TUYHbIC TPUCTIOCOOJICHHUS JIJIs1 BHITIOJIHEHUSI OTTBITOB.

Mopean. O6bekTaMu MOICTUPOBAHUS B XUMUH SIBJISTFOTCSI aTOMBI, MOJICKYJTHI,
KPUCTAJLIbI, 3aBOJICKUE aIlllapaThl, a TAaK:Ke MPOUCXOISIINE npolecchl. B
MpenoAaBaHU XUMHUU UCIIOIB3YIOTCS MOJEIN KPUCTAIUIMYECKUX PEUIETOK aaMasa,
rpadura, cepsl, pocdopa, okcuaa yriepona(lV), nona, xxeneza, Meau, MarHusi.
HaGops! Moieneit aToMOB JijIsl COCTaBJIEHHUS IIAPOCTEPIKHEBBIX MOJICIICH MOJIEKYJT
MIPU U3YYEHUU OPTaHUYECKONM XUMUH.



YueOHble Moco0usI HA MEYATHOI 0cHOBe. B mpoiiecce 00yueHUs XUMHUH
UCIOJIB3YIOTCS CJIEYIOIINE TaOIUIbI TOCTOSHHOTO SKCIIOHUPOBAHUS:
«Ilepnoguueckas cucreMa xumMuueckux 3nemeHToB /1. V1. Menneneesay,
«Tabnnua pacTBOPUMOCTH KUCIIOT, OCHOBAHUM U COJIEI», « DIEKTPOXUMUUECKHI
PAA HANIPSKEHUH METaJIOBY.

Jljis opranu3anuy caMOCTOATEIbHOW paboThl 00yUaIOIIUXCsl Ha ypOKax
UCIOJIB3YIOT pa3HOOOpa3Hble TUAAKTUUYECKHE MaTEPUAJIbl: TETPAIU Ha IEYaTHON
OCHOBE, KapTOUKH C 33JJaHUSIMU Pa3HON CTETICHU TPYAHOCTH JIJIsl H3y4EHUSI HOBOTO
MaTepuasa, CaMOIPOBEPKH U KOHTPOJISI 3HAHUM yJaluXcs.

JKPaHHO-3BYKOBbI€ CPeICTBa 00yueHHsl. DKPAaHHO-3BYKOBBIEC TOCOOUS AETATCS
Ha TpH OOJbIINE TPYIIbI: CTATUYHBIC, KBa3UIMHAMUYHBIC U TUHAMUYHEIE.
CTaTUYHBIMH 3KPaHHO-3BYKOBBIMHU CPEJICTBAMU O0yUEHUS SBISIOTCS AUAPHUIBMBI,
JIMANIO3UTUBHI (CJIali/Ibl), EAMHUYHbBIEC TPAHCIIAPAHTHI 1715 TpadornpoekTopa. Cepun
TPAHCIIAPAHTOB MO3BOJIAIOT UMUTHUPOBATH ABUKEHUE ITyTEM MTOCIEA0BATEIBLHOTO
HAJIOKEHMsI OHOTO TpaHCIIapaHTa Ha Apyroil. Takue cepun OTHOCAT K
KBa3UAMHAMUYHBIM SKPaHHBIM [TOCOOUSIM.

JIMHAMUYHBIMH 3KpaHHO-3BYKOBBIMHU TIOCOOUSIMHU SIBJISIFOTCS TPOU3BEICHUS
KHHEeMartorpada: 10KyMeHTaJIbHOT0, XpPOHUKAJIbHOIO, MYJbTUIUIUKAIIMOHHOTO. K
ATOM K€ rPYIIE OTHOCATCSA SKPAaHHO-3BYKOBBIE CPEICTBA OOYUECHHUS, IS
npeIbsABICHUS HH(POPMALIMU KOTOPBIX HEOOXOAMMa KOMITbIOTEpHAs TEXHUKA.
Texuuueckue cpeacrsa o0yueHnus. [I[pu KOMIIIEKCHOM HMCIOJIb30BAaHUU CPEICTB
oOy4eHHsI HEM30€KEH BOMPOC O BO3MOKHOCTH 3aMEHBI OJTHOTO TIOCOOUS APYTHM,
HaIpUMep IEMOHCTPAIIMOHHOTO HIIM JJA0OPATOPHOTO OMBITA €r0 H300paKeHHEM Ha
skpane. Mudopmanus, cogepxaiiascs B 3KpaHHOM TOCOOWH, IPEICTABIIAET COOOM
JIIIb OTPAKEHHUE PEATbHOTO MHpPA, M IO3TOMY OHa JI0JDKHA UMETH OTIOPY B
YyBCTBEHHOM OIIbITe 00y4aromuxcs. B mpotuBHOM citydae popmupyrotcs
HernpaBuibHbIC U (popmanbHbie 3HaHUSA. OCOOEHHO OnacHO (OPMHUPOBAHUE
UCKaXEHHBIX POCTPAHCTBEHHO-BPEMEHHBIX MTPEICTABICHHM, TOCKOJIBKY
HKpPaHHOE MPOCTPAHCTBO U BPEMS 3HAUUTEIHHO OTIUYAIOTCS OT peasbHOIro
IPOCTPAHCTBA U BPEMEHU. DKPaHHOE OCOOHE HE MOXKET 3aMEHUTh COOOM
pealibHbII 00BEKT B MPOLIECCE €r0 MO3HAHUS BBUJLY TOTO, UYTO HE MOXKET ObITh
MCTOYHUKOM YyBCTBEHHOTO OMbITA O CBOMCTBAX, CYyIIECTBEHHBIX NPU U3yUYECHUU
XUMHH: 1IBETE, 3allaxe, KpUCTAIINYECKOM CTPOEHUH U T. 1. B To %e Bpems mpu
HAJIMYUH Y YYaAIIUXCS TOCTATOYHBIX YyBCTBEHHBIX 3HAHUI Ha HEKOTOPBIX dTarax
00y4JeHUsT BOCTIPOU3BECHIE XUMUIECKOTO OTBITa B 9KPAHHOM ITOCOOUH MOXKET
OBITH OOJIEE 1IeecO00pa3HbIM, YEM €r0 TOBTOPHAS JEMOHCTPALIHSL.
Ilnanupyembie pe3yabTaThl H3y4YeHUs] Y4eOHOI0 NpeaMeTa.

B pe3ynbpTaTe n3yueHuss XuMuu Ha 0a30BOM YPOBHE YUEHUK JOJKCH
3HATH/IIOHUMATH:

[] XMMMUYECKYIO0 CUMBOJIMKY: 3HAKH XUMHUYECKHUX AJIEMEHTOB, (POPMYIIbI
XUMHUYECKHX BEIIECTB, YPAaBHEHUSI XUMUUYECKUX PEaKIIN;

[] BaKHEHIIINE XUMHYCCKNUE MOHITHS . BEIISCTBO, XMMHUUCCKHUI DJIEMEHT, aTOM,
MOJIEKYJIa, OTHOCUTEIbHBIE aTOMHASI U MOJIEKYJISIpHAS MacChl, MOH, aJlZIOTPOMUS,
W30TOIIbl, XUMHAYECKAs CBSI3b, SJIEKTPOOTPULIATEIIBHOCTh, BAJIECHTHOCTD, CTEIIEHb
OKHCJICHHSI, MOJIb, MOJISIPHASI Macca, MOJIIPHBIN 00BEM, BEIIECTBA MOJIEKYJISIPHOTO



N HCMOJICKYJIAPHOI'O CTPOCHUA, PACTBOPLI, SJICKTPOJIUT XU HECIJICKTPOJINT,
QJIICKTPOIUTHYUCCKAA JUCCOLHMAIUA, OKHCIUTEIIb U BOCCTAHOBUTCIIb, OKUCJIICHUEC U

YTIEPOIHBIN CKEIET, (PyHKIIMOHATBHAS TPYIINa, H30MEPHs, TOMOJIOTHS;

[ | OCHOBHBIE 3aKOHBI XUMHUU: COXpaHCHUA MACChI BCIICCTB, IIOCTOAHCTBA COCTAaBa,
HCpI/IOI[I/ILIGCKI/Iﬁ 3aKO0H,

(| OCHOBHBIE TCOPUHN XUMHU: XUMHUYECKOMN CBiA3H, SHeKTpOHHTHqCCKOﬁ
aucconuranun, CTpOCHHA OPraHn4CCKuX COCHHHCHHﬁ;

[J BaXKHEHILME BEIIECTBA U MATEPUAJIBI: OCHOBHBIE METAJIJIbI U CILIABBI; CEpPHas,
COJIsSIHAsA, a30THAsA U YKCYCHasl KMCIIOTBI; IEN0YH, AMMUAK, MUHEPaJIbHbIC
yZIoOpeHus, METaH, STUIIEH, alleTUIIEH, OCH30JI, 3TaHOJI, >KUPBI, MbLIA, [JII0K034,
caxapo3a, KpaxmaJ, KJIeT4aTKa, OeJIKH, UCKyCCTBEHHbIE U CUHTETUYECKHE
BOJIOKHA, Kay4yKH, IIJIaCTMACCHI;

yMeThb:

[J Ha3bIBATh: 3HAKH XMUMHYECKNX DJIIEMEHTOB, N3yUYECHHBIE BEIIECTBA 110
«TPUBHUAIBHON» WIM MEXIYHAPOIHON HOMEHKIIATYPE;

0 onpeacadaTb: BAJICHTHOCTb U CTCIICHD OKUCJIICHUA XUMHWYCCKHUX 3JICMCHTOB, TUII
XUMHUYECKOM CBSI3HU B COCAMHCHUAX, 3apAaAd HOHA, XapaKTCp CPCAbl B BOAHLIX
pacTBOpax HECOPraHNM4CCKHUX COGI[PIHGHI/Iﬁ, OKHUCIIUTECIIb U BOCCTAHOBUTCIIb,
IMPHUHAIJIC)KHOCTD BEIICCTB K PA3JIMYHBIM KiIaCCaM OPraHHMYCCKHUX COCI[PIHGHHfI;

[] XapaKTepu30BaTh: 3JIEMEHTHI MAJIBIX IIEPUOAOB 10 UX MOJOKECHUIO B
nepuoandeckoi cucreme JI.M.Menpaeneena; o01ue XuMUYeCKUe CBOMCTBA
METaJJIOB, HEMETAJJIOB, OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX U OPTraHUYECKUX
COCJIMHEHUH; CTPOCHUE U XUMHUYECKUE CBOMCTBA U3YUYEHHBIX OPraHUYECKHUX
COCIMHCHMI;

[J] 00BSICHAITD: 3aBUCUMOCTb CBOMCTB BEIIIECTB OT UX COCTaBa U CTPOCHUS;
MIPUPOTY XMMUYECKOM CBSI3U (MOHHOM, KOBAJICHTHOM, METAJITHICCKOM ),
3aBUCHUMOCTbh CKOPOCTH XUMHUYECKON PEAKIINHU U MOJIOKEHHUS XUMUYECKOTO
PABHOBECHS OT PA3IMIHBIX (PaKTOPOB;

[] BBIMOJHSTH XUMHUCCKHI SKCTIEPUMEHT 10 PACO3HABAHUIO BAYKHEHIIIMX

HEOPTaHWYECKUX (KUCIOPOI, BOAOPOI, YIIACKUCIBIN ra3, aMMHAK, PaCTBOPBI

KHUCIIOT U IIeJI0ueH, XJIOpU/I-, CyIb(har -, KapOOHAT-MOHBI, HOHBI aMMOHHUS) U
OpPraHUYECKHUX BEIIECTB;

[] BBIYMCJIATB: MaCCOBYIO JOJII0 XUMUYECKOTO AJIeMeHTa o (hopmyie
COEJIMHEHHUS, MACCOBYIO JIOJIIO pACTBOPEHHOTO BEIIECTBA B PACTBOPE, KOJIMUYECTBO
BEIECTBA, 00BEM MJTM MAcCy PEareHTOB UM MPOYKTOB PEAKIUH.

[] MPOBOAMTH CAMOCTOSITENIbHBIN TTOMCK XUMHUYECKOW MHPOPMAITUHU C
UCITOJIb30BAHUEM PAa3JIUYHBIX UICTOYHUKOB (Hay4YHO-TTOMYJISIPHBIX U3/IaHUM,
KOMIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHETa); HCTIOIB30BATh
KOMITbIOTEPHbBIE TEXHOJIOTUU AJI1 00pabOTKU U NIepeiadyu XUMHUUECKOM
uH(OpMAIUU U €€ MPEJCTABICHUS B Pa3IU4HbIX (OpMaX;

[J MCMmoJIb30BaTh NPUOOPETeHHbIE 3HAHUS M YMEHHS B MPAKTHYECKOM
NeSITeJIbHOCTU U NMOBCEIHEBHOM KU3HU IJISA:



[] 0OBSICHEHUSI XUMHYECKHUX SIBICHHM, TPOUCXOISIINX B IPUPOJIE, OBITY U Ha
IIPOU3BO/ICTBE;

Pexomenayemasi sureparypa.

1. JIutepaTypa, HCHIOJIb3yeMas yYUTeEIeM

- OCHOBHAs IUmepamypa
1. I'abpuensu O.C. [Iporpamma kypca xumuu i 8-11 kiaccon
oOmreoOpa3zoBaTenbHbIX yapexaeHuii. — M.: Jlpoda;

2. l'abpuensa O.C. Xumus: 8 kiace : yueOHUK 17151 0011e00pa3oBaTeIbHBIX
yupexaenuit. — M.: [Ipoda.

- OONOTHUMENbHAS TUmepamypa

1. 'a6puensu O.C. U3yyaem xumuio B 8 Ki1.: quaaktudeckue matepuanst / O.C.
["abpuensn, T.B. CmupHoBa. — M.: bauk muitoc

2. Xumusi: 8 KJ1acc: KOHTPOJIbHBIE U TIPOBEPOUHbIE paboThl K yueOHuky O.C.
["abpuensna «Xumus. 8 kinace» / O.C. 'abpuensn, [1.H. bepeskun, A.A. YuiakoBa
u ap. — M. : llpoda;

3. I'abpuensu O.C., Buckoboitnukosa H.I1., flmrykoBa A.B. HacronbHas kHura
yuutenss. Xumud. 8 Ki1.: Metogudeckoe nocodue. — M.: lpoda;

4. T'abpuensu O.C., Pynos H.H., TonkynoB B.1. Xumuueckuii 5KCriepuMeHT B
mikoste. 8 kiacc. — M.: Jlpoda

5. Anxumuk (http://www.alhimik.ru/) - oaus U3 Ty4Imnx caiToB pyCCKOA3BIYHOTO
XUMUYeCKoTo HTEepHETa OPUEHTUPOBAHHBIN HA YUUTENS M YICHUKA,
MPENoIaBaTesis U CTyICHTA.

2. JIluteparypa, peKOMeHayeMas /I y4aluXxcs.

- OCHO8HaAs IUmepamypa

["a6puensn O.C. Xumus: 8 kiacc : yueOHUK 151 0011eo0pa3oBaTeIbHbIX
yupexaeHuit. — M.: Jlpoda.

- 0ONOIHUMENbHASL TUMEPamypa

1. XKypnan «XuMus B IIKOJE;



2. Kontpen - Xumus ais Beex (http://kontren.narod.ru). - uadopmarmonHo-
00pa30BaTeNIbHBIN CAUT JJIs TEX, KTO U3y4aeT XUMUIO, KTO €€ MPENoJIaeT, A BceX
KTO UHTEPECYETCS XUMUEH.

3. Anxumuk (http://www.alhimik.ru/) - oguH U3 Ty4dimnx caiToB pyCCKOSI3BIYHOTO
XUMHU4ecKoro MHTepHeTa OpUEHTUPOBAHHBIN HA YUUTENS U YUCHUKA,
MpernoJiaBaresis U CTyIeHTA.

4. DHUUKIIONEANYECKHUH CII0Baph IOHOTO XUMUKA

3. Meauapecypcsl.

CD «Heopranuueckasi XUMHUsI», U3JATETBCTBO «Y YUTEIbY

CD «IlIkona Kupwmiia u Medoausy, U31aTeIbCTBO «Y YUTEIIb
Xumus. [Ipocsemenne «Heoprannueckas Xumusy»,. 8 kiacc. (Ha 2-X JUCKax)

Xumus (8-11 kiacc). Buptyanbnas nabopatopusi (yueOHOE JIEKTPOHHOE
M3aHUE)

PABOYAS TPOI'PAMMA 110 XUMMHH 9 KJI. T1O ®I'OC ( k
Y4eOHUKY
0O.C. I'aOpuensina)

IMosicHUTeIbLHAA 3aMIMCKA

Pabouas mporpamma muist 9 kiacca o01eo0pa3oBaTENbHBIX YUPEKICHUN
(0a30BbIl YPOBEHb).

PaGouyast nporpamma cocTaBJieHa B COOTBETCTBUU C TPEOOBAHUSAMU
denepaabHOro TOCYIapCTBEHHOTO 00pa30BaTEILHOTO CTaHAApTa OCHOBHOTO
o01rero o0pa3oBaHusi BTOPOTO MOKOJIEHHUS, TPOTrPaMMBbl OCHOBHOTO OOIIIETO
oOpa3oBaHuUs 10 XUMHUH U aBTOPCKOM [Iporpammbl OCHOBHOTO 0OIIETro
oOpa3oBaHus 10 XUMHH 8-9 Ki1acc 0011e00pa3zoBaTEIbHBIX YUpEeKIeH(0a30BbIi
yposenb) O.C. I'abpuensna u A. B. KynmoBoii. Mocksa. JIpoda. 2012roxa.
Hacrosimas nporpamMmma yauTbhIBaeT pekomeHauuu [IpumepHon mporpaMmsl 1o
XUMUH JJISI OCHOBHOM IITKOJIBI.

Pabouas mporpaMmma 1o XUMHU: KOHKPETH3UPYET MOI0kKeHUsT DyHTaMEHTATbHOTO

s7pa coiepsKaHus 0OYYEHHS] XUMHH C YU€ TOM MEXIIPEMETHBIX CBA3eH yueOHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOIO LIMKJIA; ONPEAeIIAeT MOCIe0BATENbHOCTD
U3YUYEHUS €AUMHUIL] COJAEPKAHUSI 00yUeHUs XUMUU U (OpMHUPOBaHUS (Pa3BUTHS)
OOIMX YUEOHBIX U CIeNU(PUUECKHX TIPEIMETHBIX YMEHHUIT; 1a€ T
OPHEHTHPOBOYHOE pacipe/e/ieHue y4eOHOro BpeMeHH 10 pa3faejiaM U TeMam
Kypca B MOJAAJILHOCTH «He MEHee».

Coaep:xaHue NporpaMMbl HANPABJIEHO HA OCBOCHHE 3HAHUM U Ha OBJIAJICHUE
YMEHHUSIMH Ha 0a30BOM ypOBHE, UTO COOTBETCTBYeT OOpa3oBaTeNbHOM MporpaMme
mKkoJibl. OHa BKITIOYAET BCE TEMBI, IPETyCMOTPEHHBIE (peiepaibHbIM
roCy/1apCTBEHHBIM 00pa30BaTEIbHBIM CTAaHAAPTOM OCHOBHOTO OOIIIETO
oOpa3oBaHus 110 XMMHUH U aBTOPCKOM MPOrpaMmoii yueOHOro Kypca.



[Iporpamma kypca « XMMHM» OCTPOEHA HA OCHOBE CIIUPAIIBHON MOJEIH,
MpeayCcMaTpUBAIOIIEH MOCTENEHHOE PA3BUTHE U YTIUIYOJIIEHHE TEOPETHUECKUX
MPEACTABICHUN NPU JUHEWHOM O3HAKOMIICHUH C SMIIUPUYECKUM MaTEpUaAIOM

B npenmeTax ecTECTBEHHO-MATEMATUYECKOTO IUKIIA BEAYIIYIO POJIb UTPAET
MO3HaBaTeNbHAs JIEATEILHOCTh U COOTBETCTBYIOLIUE €1 TT03HABATEIbHBIC YUCOHbIE
JNEWCTBUS. B CBSI3U C 5TUM OCHOBHBIMH HEJISIMH 00Y4eHHsS] XUMUU B OCHOBHOM
IIKOJIE AABJISKOTCH:

1) popmupoBanme y oOydaromuxcst yMEHUs BUAETh U IOHUMATh [IEHHOCTh

oOpa30oBaHUs, 3HAYUMOCTh XUMUYECKOTO 3HAHUSI JIJIST K&KJOTO YeJI0OBEKa
HE3aBUCUMO OT €0 MPO(PEeCCHOHATEHOM AESITEIILHOCTH; YMEHUS Pa3IndaTh (DaKThI
U OIIEHKH, CPABHUBATh OILICHOYHBIC BHIBOJIbI, BUJIETh UX CBSI3b C KPUTEPUSIMHU
OLICHOK U CBSI3b KPUTEPHUEB C ONPEAECIECHHON CUCTEMOM LIEHHOCTEM,
dbopMyIpoBaTh U 0O0CHOBBIBATH COOCTBEHHYIO MO3UIKIO; 2) (hpopMuUpoBaHuUe y
0Oy4YaronIMXcs eIOCTHOTO MPECTABICHUS O MUPE U POJIU XUMHUH B CO3/IaHUU
COBPEMEHHOU €CTECTBEHHO-HAYYHON KapTUHBI MUPA; YMEHUS OOBACHITH 00bEKThI
Y MPOLIECCHI OKPYKAIOWIEH JEUCTBUTEIIBHOCTA — MPUPOIHOM, COUAIBHOM,
KYJIbTYPHOH, TEXHUUECKON CPEIbl, UCTIOIB3YS JIJIS 3TOT0 XUMHUYCCKUE 3HAHUS; 3)
npuodpereHue 00yJarOIUMHUCS OTbITa PA3HOOOPA3HOU JIEATEIIbHOCTH, MTO3HAHUS
Y CaMOTIO3HAHUS; KIIFOUEBBIX HABBIKOB (KJIFOYEBBIX KOMIIETEHTHOCTEH ), IMEIOITUX
YHUBEPCAIBHOE 3HAYEHHUE JIJIS1 PA3JIMYHBIX BUJOB AEATEIbHOCTHU:

perieHus: npoosieM, MPUHATHS PEIICHUH, MOMCKA, aHaIu3a U 00paboTKU
uH(pOpMaIuU, KOMMYHUKATUBHBIX HABBIKOB, HABLIKOB U3MEPEHUN,
COTPYAHHYECTBA, O€30M1aCHOT0 OOpaIIeHHsI C BELECTBAMH B [IOBCEHEBHOM
KU3HH.

3amayamu u3yyeHus y4eOHOro npeamera «XumMus» B 9 kiacce ABISIOTCS:
yueOHbIe: GOpPMHUPOBAHUE CUCTEMbI XUMHUECKUX 3HAHUI KaK KOMIIOHEHTA
€CTECTBEHHOHAYYHON KapTUHBI MHPA;

pa3BUBaOIIMe: PA3BUTHE JIUYHOCTA 00YUAIOLIMXCS, UX MHTEUIEKTYaJIbHOE U
HPaBCTBEHHOE COBEPILIEHCTBOBAHKE, (POPMUPOBAHUE Y HUX TYMAHUCTUUECKUX
OTHOUIEHUH M 3KOJIOTUYECKH 11eJ1eCO00pa3HOro MOBEACHUS B OBITY U B TPYA0BOM
NesTEeIbHOCTH;

BOCIUTATEJbHbIE: POPMUPOBAHUE YMEHHI 0€30MacHOr0 00OpalieHus ¢
BEILECTBAMH, UCIIOJIb3YEMBbIMH B ITOBCEIHEBHOM JKMU3HU; BEIPaOOTKA TOHUMAaHUS
OOIIECTBEHHOM MOTPEOHOCTH B PA3BUTHH XUMHH, a TAaKKe (DOPMUPOBAHHE
OTHOIIEHUS K XUMUU KaK K BO3MOXKHOU 001acTu OyayIieit mpakTHIecKoi
NESATEIbHOCTH.

OO0mas xapakTepucTUKa Y4eOHOTr0 npeamera « XuMus»

B cootBeTcTBUU ¢ DenepaabHBIM rOCYIapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJIapPTOM OCHOBHOTO 00111er0o 00pa30BaHMs yJaliuecs J0KHbBI OBIaIETh
TaKUMH TI03HABATEILHBIMHU YIYCOHBIMU JEHCTBUSAMH, KaK yMeHUE (HOPMYITHUPOBATH
npo0semMy U TUIOTE3Y, CTABUTH LIEJIU U 33[1a4H, CTPOUThH MJIaHbl JOCTUKEHUS



LIEJICH Y PELICHUS ITOCTABJICHHBIX 3a/1a4, IPOBOAUTH HKCIIEPUMEHT U HA €r0 OCHOBE
JIeNaTh BBIBOJIbI M YMO3AKJIFOUECHMS], IPEACTABIIATh UX U OTCTaUBaTh

CBOIO TOUKY 3peHHust. KpoMe 3Toro, yqammmuecs T0JKHBI OBJIAJIETh IPUEMaMU,
CBSI3aHHBIMU C OIIPE/ICIICHUEM ITOHATUI: OTPAHUYUBATD UX, OIIUCHIBATH,
XapaKTepHU30BaTh U CpaBHUBATh. Clie10BaTENIbHO, IIPU U3YYEHUN XUMUH B
OCHOBHOM LIKOJIE y4yaluecs JOJKHbBI OBJIAJETh Y4€OHBIMU JEHCTBUAMM,
NO3BOJISIOIIMMHA UM JJOCTHYb JJUYHOCTHBIX, TPEAMETHBIX U METAIPEIMETHBIX
00pa30BaTENbHBIX PE3yIbTATOB.

[Ipennaraemasi mporpaMma o XMMHH PacKpbIBaeT BKJIAJ y4eOHOTO MpeAMETa B
JIOCTHKEHHE 11eJIeil OCHOBHOT'O OOIIEr0 00pa30BaHUs U ONPEACISeT BAXKHEUIITNE
COJIEpIKATEIIbHBIC JIMHUU MPEIMETA:

* BellleCTBO — 3HAHUA O COCTAaBE U CTPOEHUU BEILIECTB, UX BAKHEUIIINX
(U3NYECKUX U XUMUYECKUX CBOMCTBAX, OMOJIOTMYECKOM JIEUCTBUH; * XUMHYECKast
peakumsi — 3HaHUs 00 YCIOBUSX, B KOTOPBIX MPOSIBIAIOTCS XUMUYECKHE
CBOMCTBA BEILECTB, CIIOCO0AX YMPaBIECHUS XUMUYECKUMU MPOLIECCAMU; *
INPUMEHEHNEe BeleCTB — 3HAHW U OIBIT IIPAKTUYECKON AEATEIBHOCTHU C
BELIECTBAaMH, KOTOpPbIE HanboJIee YacTo yNOTPeOISIOTCS B IOBCEHEBHOM KHU3HHU,
LIMPOKO UCIOJIB3YIOTCS B IIPOMBILIJIEHHOCTH, CEIIbCKOM XO35MCTBE, HAa
TPAHCIIOPTE; * A3BIK XUMHMHU — CUCTEMA BaXKHEUIIUX NOHATUNA XUMUHU U
TEPMUHOB, B KOTOPBIX OHU ONMCBIBAIOTCS, HOMEHKJIATYPa HEOPTaHUYECKUX
BEILECTB, T. €. UX Ha3BaHMS (B TOM YHMCJIE U TPUBUAIBHBIC), XUMUYECKUE (OPMYIIbI
Y YpaBHEHMSI, a TAKXKE MMPaBUIIa IEPEBOJIa MH(DOPMALIUU C ECTECTBEHHOT'O SI3bIKA Ha
S3bIK XUMUU U 00paTHO.

[Ipu orGope copepx anus, KOHKPETU3UPYIOILIETO MPOTPaMMy, YUUTHIBAIOCH, YTO
nepea o0ImKUM 00pa3oBaHUEM HE CTOUT 3a/1aya Ipo(ecCHOHaIbHON MOArOTOBKH
oOy4Jaronmxcs. To ONpeeauIo MOCTPOEHUE Kypca Kak 0OIIEKYIbTYPHOIO,
HaIpaBJIEHHOTO, IPEK/E BCEro Ha (GOpMHUPOBAHKE U PA3BUTHE UHTEpECA K
U3YYEHHUIO XUMUH. YUYTeHa OCHOBHAs 0COOEHHOCTh OJPOCTKOBOTO BO3pacTa —
Hayajso rnepexoza oT AeTCTBAa K B3pOCIOCTH, KOTOPBIM XapaKTEPU3YyETCs Pa3BUTHEM
no3HaBaTesIbHOM cepbl. Ha 3Tane ocHOBHOro 00111ero cpeHero oopa3oBaHus
IPOUCXOAUT BKJIIOUEHHE O0YUaIOLIUXCsl B IPOCKTHYIO U UCCIIEIOBATENBCKYIO
JeSITeJIbBHOCTh, OCHOBY KOTOPOM COCTaBJISIIOT TAKUE YHUBEPCAJIbHbIE yUeOHbIE
NeHCTBUS, KaK YMEHUE BUJETh MPOOIEMbl, CTABUTH BOIIPOCHI, KJIACCU(PHUIIMPOBATh,
HaO0JII0AaTh, MPOBOJIUTH SKCIEPUMEHT, JIEIATh BHIBOJbI U YMO3aKIIIOUECHHS,
OOBSACHATD, JOKA3bIBATh, 3AIIUIIATH CBOU UAEH, 1aBATh ONPEACICHUS MOHATHUSIM.
Cro1a ’)xe OTHOCSTCS MPUEMBI, CXOAHBIE C ONPEACICHUEM MTOHITUIA: OMMCAHHUE,
XapaKTepUCTHUKA, Pa3bsICHEHNE, CPABHEHUE, pazanyeHue. POpMUPOBaAHUE ITUX
YHUBEPCAIbHBIX YUYEOHBIX ACHCTBUN HAaUMHAETCs ell€ B Ha4YaJIbHOM LIKOJE, a B
KypC€ XMMHUH OCHOBHOM IIKOJIBI TPOUCXOJIUT UX PA3BUTHE U COBEPILIEHCTBOBAHUE.
B cBs3u ¢ 3TUM pe3epBHbIEC Yachl IUIAHUPYETCS UCIIOJIb30BaTh HA (POPMUPOBAHUE U
Pa3BUTUE YMEHUM ITPOEKTHOM U UCCIIEN0BATEIbCKOU IEITEIbHOCTH, YMEHUE
BUJIETH MPOOJIEMBI, 1€JaTh BHIBOABI M YMO3aKIIOUCHHUS.

MecTo y4eOHOro npeamera B yaeOHOM IJIaHe

Oco0eHHOCTBIO CoIepKaHUA Kypca « XUMUS» SBIISIOTCS TO, YTO B Oa3UCHOM
yueOHOM (00pa30BaTebHOM) IUIAHE 3TOT IPEAMET MOSBISETCS MOCIEAHUM B Py



U3YyYEHHUS €CTECTBEHHOHAYUYHBIX AUCUUILINH. [laHHass HEOOXOAUMOCTh OCBOCHHSI
OOBSCHSETCS TEM, YTO IIKOJIBHUKH JTOJKHBI 00J1a/1aTh HE TOJIBKO OMpPeIesIEHHbIM
3amacoM IPeABAPUTEIbHBIX €CTECTBEHHOHAYYHBIX 3HaHHI, HO U JOCTATOYHO
XOpPOIIIO Pa3BUTHIM a0CTPAKTHBHIM MBIIUICHUEM. Y YallIUMUCS YK€ HAKOIUJICHBI
3HAHMS M0 CMEKHBIM JTUCIMIUIMHAM UKJIA: OUOJIOTHH, PU3UKHU, MATEMaTHKHU,
reorpaduu, chopMHUPOBATUCH YMEHUS AaHAJIM3UPOBATH, BECTU HAOIIOCHUS,
CpaBHUBATb 0ObEKTHI HAOIIOACHHUSI.

B cooTBeTcTBMU € y4eOHBIM IJIAHOM HA M3yYeHHMe XMMMHU B 9 KJacce
OTBOAMTCA 2 yaca B HeAento, 70 4acoB B rof], Npyu HOPMAaTUBHOM
MIPOIOJDKUTEILHOCTH Y4eOHOTO To/1a 35 yaeOHbIX Helenb. B cOOTBeTCTBUU CO
CJIOKMBIIEHNCS TPAKTUKON

OpraHu3aIi OCHOBHOTO OOIIETr0 00pa3oBaHus B 00pa30BaTEeNbHBIX YUPEKICHHUIX
o011iero oOpazoBaHus peajabHas MPOJOJKUTEIBHOCTh Y4EOHOTO T'0/1a MEHBIIIE
HOpPMaTUBHOMU U cocTaisieT 34 yueOHble Henenu. Takum oOpa3om, Bpems,
BbIIeIsieMO€e pabouuMHU yuyeOHBIMHU TUIaHaMU Ha U3y4eHUEe XUMUU B 9 Kilacce Ha
MIPaKTHKE paBHO 68 yacam.

C y4€ TOM HEM30EKHBIX II0TEPh yI€OHOI0 BPEMEHH, BBI3BIBAEMBIX Pa3IMIHBIMU
OOBEKTUBHBIMU IIPUUMHAMU, a TAK)KE HEOOXOJMMOCTHU BbIJICICHUS
JOTIOJTHUTENBHOTO BPEMEHH HA U3yUYEHUE OTEIBHBIX BOIIPOCOB Kypca XUMHUU
IPOrpaMMOii PEXYCMOTPEH GO0 06BE M PE3€PBHOTO BPEMEHH -6 4acoB.
IIporpammoii nperyCMOTPEHO NPOBEICHUE:

KOHTPOJILHBIX padoT — 4,

NMPaKTHYECKUX padoT — 6 4acos.

Cpok peanu3aiuy NporpaMMmbl — OJUH Y4EOHBIH TO/I.

DopMbl, METOABI U CPEACTBA 00yUEeHHSI, TEXHOJIOTUHU

B nanHOM Kjlacce BEQyIIMMU METOAaMU OOyUEHHUsI PEAMETY SIBISIFOTCS:
OO0BSICHUTENbHO-UUTFOCTPATUBHBINA U PETIPOYKTUBHBIN, XOTS UCHOJIb3YETCS U
YaCTUYHO-TIOMCKOBBIN. Ha ypokax MCIONB3yOTCS SIEMEHTBI CIIEAYOIINX
TEXHOJIOTHH: TUYHOCTHO -OPUEHTHUPOBAHHOE 00yUeHHE, 00yueHUe C IPUMEHEHUEM
onopHseix cxem, KT, mpoekTHas 1esTEIbHOCTD.

Hcnoan3yrorces ciaeayommue popmbl 00yueHuUsi: yaeOHbIE 3aHATUS, SKCKYPCUH,
HAOJIOICHU S, OTIBITHI, IKCIIEPUMEHTHI, paboTa ¢ yueOHOM U TOTOIHUTEIHLHOM
JUTEpaTypoO, aHAJIU3, MOHUTOPHHT, HCCIIE0BaTENbCKask padoTa, IPEe3eHTALIUS.
OnpeneneHHOe MECTO B OBJIQJICHUH TaHHBIM KypCOM OTBOAMTCS] CAMOCTOSTEIbHOM
paboTe: MOATrOTOBKA TBOPUECKUX paboT, cooOuIeHuH, pedepartos.

@®opMbI NPOMEKYTOYHOM U HUTOTOBOM aTTECTALIUM

IIpomexxyTouHas arrecTaluus IpoBOAUTCS B hopme:

- TECTOB;

-KOHTPOJIbHBIX;

- CaMOCTOSITEJIHLHBIX padoT;

- IPAKTUYECKUX;

- TBOPYECKHUX padOT.

VYuyamuecst npoxoasiT UTOTOBYIO arTecTanuio — B Buje ['A.

OOyuenue Beaércs no yueonuky O.C.I'adpuensin «Xumus 9 Kiaace», komopbulii
cocmaensiem eOunyro TUHUI0 Y4eOHUKO8, cOOmeemcmayem hedepaibHomy



20Cy0apcmeenHoz0 00pazoeameibHO20 CIMaHoapma 6mopo20 NOKOJIeHUA
0a306020 yposnsa u peanuzyem asmopckyio npozpammy O.C.Iaopuenana(
2012..)

Pe3ysnbTaTamM 0CBOCHUSI Kypca XUMHH

[Ipu n3ydeHnr XMMUM B OCHOBHOM IIKOJIE 00ECIIeYMBACTCS JOCTUKEHUE
JUYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX PE3YJIHTATOB.

JIMYHOCTHBIE:

* B ICHHOCTHO-OPUEHTAITMOHHON c(hepe — YYBCTBO TOPIOCTH 3a POCCUHUCKYIO
XUMHYECKYIO HAyKy, TYMaHU3M, OTHOILLIEHHUE K TPY/y, LIEJI€YCTPEMIIEHHOCTD;

[J popmMupoBaHme IIECHHOCTH 3I0POBOr0 U OE30MaCHOTO 00pa3a *KU3HH;, YCBOCHUE
MpaBuJI UHAUBUAYATBHOTO M KOJJIEKTUBHOTO 0€30MaCHOIO MOBECHUS B
YpE3BbIYANHBIX CUTYaLHSIX, YTPOKAIOIINX KU3HU U 3JI0POBbIO JIFO/ICH;

[J B TpyZ10BO# c(hepe — rOTOBHOCTb K OCO3HAHHOMY BBIOOpY AasibHEHIIEH
o0pa3oBaTeIbHON TPACKTOPHUY;

(] B mO3HaBaTEJIbHOM (KOTHUTUBHOM, MHTEJUIEKTYaIbHON) cpepe — yMeHUe
YIPABISTH CBOEH MO3HABATENBHOM N€ATEIbHOCTBIO.

[ popmMupoBaHrE OCHOB SKOJIOTUYECKOMN KYJIbTYPbl, COOTBETCTBYIOIIEH
COBPEMEHHOMY YPOBHIO 3KOJIOTHYECKOT'O MBIIIJIEHNUS, Pa3BUTHE OITbITA
HKOJIOTUYECKU OPUEHTHUPOBAHHON PE(IIEKCUBHO-OLIECHOYHOHN U MPaKTUYECKON
JEATEIbHOCTH B )KU3HEHHBIX CUTYyalUX;

MeTtanpeamerHsbie:

YMEHHUE CaMOCTOSITENIbHO OMPEAENIATh eJId CBOEr0 00yUYeHUsl, CTAaBUTh U
dbopmynpoBaTh A ceOst HOBBIC 3a7ja4u B y4€0€ U MO3HABATEIHHOM
NesATEeIbHOCTH, Pa3BUBAaTh MOTUBbI M HHTEPECHI CBOEH NMO3HABATEIbHON
NEATEIbHOCTH;

YMCHHEC CaMOCTOATCIBbHO IIJIAHUPOBATH ITYTHU JOCTHUKCHHA L[CJ'ICfI, B TOM 4YHCIJIC

albTepHATUBHbBIEC, OCO3HAHHO BHIOMPATHh Hanbosee 3PPeKTUBHBIE CITOCOOBI
pelieHus: yueOHbIX U TO3HABATENbHbIX 33/1a4;

YMEHHE COOTHOCUTBH CBOM JIEUCTBUSA C INIAHUPYEMBIMU PE3YJIbTaTaAMU,
OCYILECTBIISITh KOHTPOJIb CBOEH AEATEIBHOCTH B MPOLIECCE TOCTHKEHUS
pe3ynbTara, OnpenensTh COcoObl IEUCTBUI B paMKaX MPEJIOAKEHHBIX YCIOBUN U
TpeOOBaHMI, KOPPEKTUPOBATH CBOM JIEUCTBHS B COOTBETCTBUM C U3MEHSIOIICHUCS
CUTYyalLlueH;

YMEHHE OIICHUBATh MPAaBUIBHOCTh BBINOJIHEHUS yUeOHOU 3a1auH,

COOCTBEHHbIE BOBMOXHOCTH €€ PEIICHHUS;

BJIaJICHUE OCHOBAMU CAMOKOHTPOJISI, CAMOOILICHKH, IPUHSITUS PEIIEHUN 1
OCYIIECTBJICHUSI OCO3HAHHOTO BHIOOpA B y4€OHOM M TTO3HABATEIHLHOM
JEATEIIbHOCTH;



YMCHHUE ONPCACIIATD ITOHATHA, CO31aBaTh O606HIGHI/I$I, YCTAaHABJINBATH dHAJIOTHH,
KJIaCCI/I(I)I/II_II/IPOBaTB, CaMOCTOATEIBHO BBI6I/IpaTB OCHOBAHHA U KPUTCPUHU IJIA
KJIaCCI/I(l)I/IKaHI/II/I, YCTaHaBJIIMBATh IIPUINHHO-CIICACTBCHHBIC CBA3U, CTPOUTD
JIOTUYCCKOC PACCYKACHNC, YMO3AKIIIOYCHHUC (HHILYKTI/IBHoe, ACOAYKTUBHOC U 110
aHaJ'IOI‘I/II/I) H OCJIaThb BBIBOJBI,

YMCHHUC CO31aBaTh, IPUMCHATD U HpCO6p&30BI>IBaTB 3HaKHN U CUMBOJIbI, MOJCJIN U
CXEMbI U1 PCHICHUA y‘—IC6HBIX H I103HAaBAaTCJIbHBIX 3a4a4,

YMEHHE OpTraHU30BBIBATh yU€OHOE COTPYTHUYECTBO M COBMECTHYIO
JEATEIIbHOCTh C YUYUTEJIEM U CBEPCTHUKAMU; padoTaTh MHAUBUIYATIBLHO U B
TPYIITIe: HAXOIUTh 00IIIee PENICHUE U pa3periaTh KOH(GIMKTH HA OCHOBE
COTJIaCOBaHUS MO3UIMHI U yU€Ta MHTEPECOB; POPMYIHPOBATH, APTYMEHTHUPOBATH
OTCTaWBaTh CBO¢ MHCHHUE;

YMCHHUC OCO3HAHHO HCIIOJIB30BATh PCUCBLIC CPCACTBA B COOTBCTCTBHH C 33,[[3‘-16]?1
KOMMYHHKAIIUNU JJIS1 BBIPAKCHHA CBOUX YYBCTB, MBICIIEH U HOTp€6HOCTeI>'I;
IUIAHUPOBAHUSA U PCTYJLAIUA cBOCH ACATCIIPHOCTH, BIaACHHNC YCTHOﬁ )51
MMMCHbMEHHOM PCYbIO, MOHOJIOTUYECKON KOHTEKCTHOM PCYbIO;

[J ¢popmupoBaHue U pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH MCIIOJIb30BAHUS
MH(POPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTHIA;

dhopMUpPOBaHUE U PA3BUTHE SKOJIOTHICCKOTO MBIILICHUS, YMEHUE TPUMEHSTh
€ro B IT03HABATEIbHONM, KOMMYHUKATUBHOM, COITUAJIBHON MIPAKTUKE U
npodeCCHOHAIBHOM OPUEHTAIIUH.

IIpenmeTHbie: 1.B no3naBarenbHO# cepe:

AaBaTb OIPCACIICHUS N3YUYCHHBIX MOHIATHN: «XUMHWYECKUHN JJIEMCHT», KaTOM»,
KHOHY, «MOJICKYJIa», IIPOCTHIC U CIIOKHBIC BEIIECTBA», «BEILIECTBOY,
«xumudeckasi Gopmysia», «OTHOCUTENIbHAS aTOMHAsl Macca, «OTHOCUTEIbHAs
MOJIEKYJISIpHASI MAacCay, «BAJIGHTHOCTHY, «CTEIEHb OKUCIICHUSD,
«KPUCTAJUTMYECKAsI PEIIETKA», KOKCUABDY, KKUCIOThD), «OCHOBAHUSD, «COJINY,
«amM(pOTEPHOCTDY», KUHIAUKATOPY, IIEPUOAUUECKUN 3aKOHY, «IIEPUOIUYECKast
Ta0IUIa», KU30TOMBDY, «KXXUMUYECKAS CBA3bY, «JIEKTPOOTPUIIATETLHOCTD,
«XMMHUYECKas peaKIus», «XXMMUUECKOE YPABHEHUEY, KTEHETUYECKas CBS3bY,
«OKHCJICHUE», «BOCCTAHOBJICHUEY, «IJICKTPOJIUTHYECKAS TUCCOITUALINSY,
«CKOPOCTh XUMUYECKON PEAKITUN»;

OMMUCaTh JEMOHCTPALIMOHHBIE U CAMOCTOATENIBHO MMPOBEICHHBIE XUMUYECKUE
AKCIIEPHUMEHTHI;

OMUCHIBATh U PA3JINYaTh U3YYEHHBIE KJIACCHI HEOPTAHUYECKUX COEAUHEHHN,
IIPOCTBIE U CIIOKHBIE BEIIECTBA, XUMUUECKUE PEAKIIUY;

KJIacCU(PHUIIMPOBATH N3YUEHHBIC OOBEKTHI U SIBICHHS;

JIeJIaTh BBIBOJIBI M YMO3AKJIFOUEHUS U3 HAOIIOICHUM, U3yYEHHBIX XUMUUECKUX

3aKOHOMepHOCTeﬁ, IIPOTrHO3HUPOBATHb CBOMCTBA HCU3Y4YCHHBIX BCUICCTB 110
aQHAJIOTUU CO CBOMCTBAMHU N3YYCHHBIX;



CTPYKTYPUPOBATh U3yYEHHBIN MaTepUall U XUMUUECKYI0 HH(GOPMAILIHIO,
MOJYYEHHYIO U3 JPYTUX UCTOYHUKOB;

MOJIEJINPOBATh CTPOEHUE aTOMOB 3JIEMEHTOB 1-3 IEpHO0B, CTPOEHUE MPOCTHIX
MOJIEKYI;

2. B IeHHOCTHO — OPUEHTAIIMOHHOM cepe:
aHAJIM3UPOBATh U OLIEHUBATh MOCIEACTBUS JJI OKPYKAIOIIEH cpeiibl OBITOBOM U
MIPOU3BOJACTBEHHON JIESITETbHOCTH YEJIOBEKA, CBSI3AHHOM C

nepepadoTKOM BEIIECTB;
3. B tpynosoii cdepe:
MPOBOJAUTH XUMUYECKUI IKCTICPUMEHT;

4. B cpepe 0e30macHOCTH KU3HEACATEIbHOCTH:
OKa3bIBaTh MEPBYIO MOMOIIb NPU OTPABIEHUSIX, 0KOTaX U APYrUX TpaBMax,
CBSI3aHHBIX C BEILECTBAMU U JAOOPATOPHBIM 000PYI0BAHUEM.

OcHOBHOE coJepkaHue Kypca.

BBenenue.

O01mas xapakTepucTUKa XMMHUYECKHX 3JIEMEHTOB U XUMHYECKUX peaKkiuid.
IHepuoanyeckuii 3axoH u Ilepuoanyeckasi cucrema

xumuueckux 3j1eMenToB J[. U. Menaeseea (10 4)

XapakTepUCTHUKA 3JIEMEHTA 110 €ro MoJI0KeHuIo B [lepuoanyeckoit cucreme
xumuueckux aneMeHToB 1. Y. MenneneeBa. CBOMCTBA OKCHIOB, KHCJIOT,
OCHOBAHUU U COJIEU B CBETE TEOPUU DIICKTPOJIUTHYECKON JUCCOUUALN U
OKHUCJIEHUsI-BOCCTaHOBIIeHUs. [ToHsATHE O MepexoIHbIX deMeHTaX. AM(POTEPHOCTD.
['eHeTHUeCKUH Pl IEPEXOTHOTO dJIeMeHTa. [lepuoauueckuii 3aK0H U
ITepuoanueckas cucrema xumudeckux sinemenToB /. 1. Menneneena.
XUMUYECKasi OpraHn3alys )KUBOU U HEXKUBOW ITPUPOIBI. XMUMHUUYECKUN COCTAaB
A1pa, MAHTUHM U 36MHOM KOpPbl. XUMHUUYECKHE 3JIEMEHTHI B KIIETKAX KUBBIX
OpraHu3MoB. Makpo- U MUKpo3JieMeHThl. O000IIIeHrEe CBEICHUN 0 XUMUYECKUX
peakiusax. Knaccudukaius XuMUUECKUX PEAKIUM 1O Pa3IMYHbIM MTPU3HAKAM:
«UHUCIIO ¥ COCTaB PEarupyromnmx U 00pa3yromuxcsi BEECTBY, «TEMI0BOM
ey, «HampaBICHUEY, «KM3MEHEHNE CTETICHEN OKUCIICHUSI DJIEMEHTOB,
00pa3yroIuX pearupyroue BenecTray, «haszay, «MCrnoab30BaHue
kaTtanuszaropay. [lonsarue o ckopoctn xumMuyeckon peakuu. OakTopsl,
BIIMSIFOIIME HA CKOPOCTh XUMUYECKUX peakiui. Karanmn3atopel u katanus.
NHrnbutopsl. AHTHOKCUIAHTHI.

JleMoHCTpaUu.

Paznuunsie popmel Tadauie 1. M. MenaeneeBa. Mojenn aToMOB 3JIEMEHTOB 1—
3-ro nepuo10B. Mojieab CTPOSHHS 36MHOTO I1apa (MOoIepeUHbIi pa3pe3s).
3aBUCUMOCTBH CKOPOCTH XMMHUYECKOW PEAKIIMU OT MPUPOJIbl PEATUPYIOIIUX
BEIIECTB. 3ABUCUMOCTh CKOPOCTH XMUMHUYECKOMN PEAKIIMU OT KOHIIEHTPAIIUU
pearupyrouMx BEMIECTB. 3aBUCUMOCTh CKOPOCTH XMUMHUYECKON peakiuu OT
TJIOIIAIA CONTPUKOCHOBEHHUS PEarupyroIInuX BEIEeCTB («KUIISIIANA CIIOM).



3aBUCUMOCTh CKOPOCTH XMMUYECKOU peaKIuy OT TEMIIEPATYPhl PEArUPYIOITUX
BEUIECTB. | OMOTE€HHBIN U T€TEPOTreHHbIN KaTannu3bl. DepMEHTATUBHBIN KaTaJIN3.
NHrubupoBaHue.

JlaGopaTopHbIe ONbITHI.

1. ITomyuyeHune rugpoKcHia MMHKA U UCCIEIOBAHUE €r0 CBOMCTB.
2.MopaenupoBanue noctpoenus I[leprnoandeckoil CUCTEeMbl XUMUYECKUX
saneMmeHToB /. . MenaeneeBa. 3. 3amMelIeHHE KEIe30M MEIU B PACTBOPE
cyabdata menu (I1). 4. 3aBUCUMOCTD CKOPOCTH XUMUYECKOM PEAKIIUU OT IPUPOIBI
pearupyronmx BEecTB Ha MPUMEPE B3aUMOACHCTBUS KUCIOT C METaJIaMHU.

5. 3aBUCUMOCTbh CKOPOCTH XMMUYECKON pEAKIIUK OT KOHIICHTPAI[UU PEarupyrommx
BEIIECTB HA TPUMEPE B3aUMOJICVCTBUS IMHKA C COJISTHOM KMCIOTOM pa3IMdHON
KOHIICHTpPAIUH.

6. 3aBUCUMOCTb CKOPOCTH XMMUYECKOUN pEaKIUU OT IIJIOIIAIN COIPUKOCHOBEHUS
pearupyronmx BemecTB. 7. MoenupoBaHue «KUIISIIETO CII0s». 8. 3aBUCUMOCTD
CKOPOCTH XMMHUYECKON PEaKIIUM OT TEMIIEPATYPHI PEarupyrommx BEIeCTB Ha
npuMepe B3auMoiericTBus okcuaa meau (I11) ¢ pacTBOpoM cepHOM KUCTOTHI
pa3auyHOM Temneparypsl. 9. PasznoxkeHue nepokcuia BOAOPO/ia ¢ MOMOIIBIO
okcuya Mapranna (IV) u xaramaszel. 10. O6HapykeHHe KaTajia3bl B HEKOTOPBIX
MUIIEBBIX TpoaykTax. 11. MarnbupoBanue B3auMOACHCTBHS KUCIIOT ¢ MeTallJIaMy
YPOTPOITMHOM.

IIpeameTHbIe pe3yJbTATHI 00yUeHHUSA

VYyamuiics 10JI2KeH ymems:

WCIIOJIB30BaTh MPU XapaKTEPUCTUKE MTPEBPAIICHUN BEIIECTB MOHSATHS:
«XUMHUYECKas PEAKIIUSD, «PEAKIIUN COCTUHEHUS», «PEAKIIUU PA3IIOKEHUS,
«PEAKIUU OOMEHAY, «PEAKIIUH 3aMEILICHUSY, «PEAKIIUU HEUTpaTu3aiun,
«QK30TEPMHUUECKUE PEAKITUNY», «IHIOTEPMUUYECKHUE PEAKIIUI», «OOpaTUMbIC
peaKIun», «KHEOOpaTUMBIE PEAKIINN», KOKHCIUTEIHFHO-BOCCTAHOBUTEIIHHBIC
PEAKIIUMNY), KTOMOTEHHBIE PEAKIIMN», KT€TEPOTCHHBIE PEAKITUNY, «KAaTATUTUUYECCKUE
peaKIun», KHEKaTATMTUUCCKUE PEAKITUN, «TEIJIOBOH A(h(PEKT XUMHIECCKOM
PEAKIIUMNY, KCKOPOCTh XUMHYECKOM pEeaKIun», «KaTajau3aTopy;

XapaKTepru30BaTh XUMHUECKHE IJIEMEHTBI 1—3-TO MEpHUOI0B 10 MX MOJ0KCHUIO B
ITepuoauueckout cucreme xumuueckux 3neMeHToB 1. Y. Menaeneena:
XUMHUYECKUHN 3HAK, TOPSAKOBBIN HOMEp, IIEPUO/I, TPYyMIa, MOATPYIINa,
OTHOCHUTEJIbHAsI aTOMHAsl Macca, CTpOeHUE aToma (3apsjl spa, YuCciao MPOTOHOB U
HEUTPOHOB B s/Ipe, 00111€€ YHUCIIO JICKTPOHOB, paCpEICICHUE JICKTPOHOB 10
AIIEKTPOHHBIM CJIOSIM, IIPOCTOE BEIIECTBO, (OpMyJia, Ha3BAHUE U TUI BBICIIETO
OKCHU/JIa U TUAPOKCHUA, JIETYYEro BOJOPOJIHOTO COCTUHEHUS (JJIs1 HEMETAJIJIOR));
XapaKkTepru30BaTh OOIIME XMMUYECKUE CBONCTBA aM()OTEPHBIX OKCUIOB U
TUAPOKCHUIOB; IPUBOIUTD MPUMEPHI PEAKIIHi, MOITBEPKIAOITUX XUMUYECKUE
CBOMCTBa aM(POTEPHBIX OKCHUIOB U THIAPOKCHIOB,;

JIaBaTh XapaKTEPUCTUKY XUMHUECKUX PEAKIIMI MO YHUCITY U COCTaBY UCXOIHBIX
BEIIIECTB U MPOYKTOB PEAKIINH; TEIII0BOMY 3 (DEKTy; HaMpaBICHUIO MPOTEKAHUS
pEeaKIMu; U3MEHEHHIO CTETIEHEN OKUCIICHUSI 3JIEMEHTOB; arperaTHOMY COCTOSTHUIO
MCXO/HBIX BEILIECTB; YYACTUIO KaTaau3aTopa;




OOBSICHATH U IPUBOAUTH MPUMEPHI BIHUSIHUS HEKOTOPBIX (DakTOpoB (pupoaa
pearupyromux BelecTB, KOHUEHTPAlXs BEUIECTB, TaBICHUE, TEMIIEPATYypa,
KaTaau3aTop, MOBEPXHOCTh COMPUKOCHOBEHUS pearupyolinx BEIecTB) Ha
CKOPOCTb XMMUYECKUX PEaKIHUN;

HAOJIIOAAaTh U OMUCHIBATh YPABHEHUS PEAKIINI MEX/y BEIIECTBAMHU C MTOMOIIBIO
€CTECTBEHHOTO (PYCCKOTO UM POJHOTO) S3bIKA U SI3bIKA XUMUU;

MPOBOJIUTH OMBITHI, MTOJTBEPKAAIOIINE XUMUYECKHE CBOMCTBA aM(OTEPHBIX
OKCHUJIOB M TUAPOKCHJIOB; 3aBUCUMOCTb CKOPOCTH XUMHUYECKOUN PEAKIIMU OT
pa3nuuHbIX (aKTOPOB (MPUPOJA pearupyroIIUX BEIIECTB, KOHIICHTPAIUS BEIIECTB,
JAaBJIEHUE, TEMIIEPATYPaA, KaTAIU3aTOP, HOBEPXHOCTh CONPUKOCHOBEHHUS
pearupyronmx BeuecTn).

MeTanpeaMeTHblIe pe3yJbTAThI 00y4eHUs!

VYyanuiica 1o/KeH ymems: OnpeacisaTh 1edb y4eOHOU NeITeIbHOCTH C TOMOIIBIO
YUUTENSI U CAMOCTOSITENIBHO, UCKAaTh CPE/ICTBA €€ OCYILECTBICHUs, paboTas 1o
IJIaHy, CBEPSATH CBOM JCHCTBUS C IENbIO U IIPU HEOOXOAUMOCTH UCTIPABIIATh
OLIMOKH C MOMOIIBIO YUUTENSI U CAMOCTOSITENIBHO;

COCTaBJISAITh AHHOTAIIUIO TEKCTA;

cO3/71aBaTh MOJIEJIN C BBIICJICHUEM CYIIIECTBEHHBIX XapaKTEPUCTUK O0BEKTA U
MPEICTABICHUEM UX B TPOCTPAHCTBEHHO-TpadUuecKOn UM 3HAKOBO-
CHUMBOJIMYECKOM hopme;

OMpEeNeNATh BUbI KJIacCUuPUKAIUU (€CTECTBEHHYIO U UCKYCCTBEHHYIO);
OCYUIECTBJIAThH IPSIMOE IEAYKTUBHOE J0KA3aTEIbCTBO.

Tema 1. Metasuibl (14 4)

[lonoxenune meramnos B [lepuognyeckon cucremMe XMMUYECKUX deMeHToB JI. U.
MenaeneeBa. Metamueckasi KpUCTaUIMUECKasi peleTKa U MeTajuinyecKas
XuMHueckas cBsizb. O01ume ¢pusndyeckre cBoiicTea MeTamioB. CruiaBbl, UX
CBOMCTBA U 3HaUYCHUE. XMMHUUYSCKHE CBOMCTBA METAJIJIOB KaK BOCCTAHOBUTEJICH, a
TaKXe B CBETE UX MOJ0KEHUS B JIEKTPOXUMHUUECKOM Py HANPSIKEHUN
MeTasuioB. Kopposus MmeTaiioB u criocoObl 00pbObI ¢ Hell. MeTaibl B IpUpoIe.
OO61mue crocoObl UX MOTYYSHUS.

OO0miasi XapaKTepuCTHKA MIEJOYHBIX MeTAI0B. MeTtaiisl B ipupoje. O0mme
ciocoObl ux nonyyeHusi. Ctpoenue aromos. lllenounbie MeTamibl — MpPOCThIE
BelllecTBA. BaxkHelMe coeIMHEHUS ETOYHbIX METAJIIOB — OKCHJIbI,
TUAPOKCUIBI U CONM (XJIOPHUbI, KapOOHATHI, CylIb(aThl, HUTPATHI), UX CBOWCTBA U
IpUMEHEHUE B HAPOJHOM X03diicTBe. Kanuitnbie ynoopenus.

OO0uas xapakTepuCcTHKA 3JIEMEHTOB IJIaBHOM nmoarpynns! II rpynnsi.
Crpoenue atoMoB. ll]enouH03eMeNbHbIE METAITBI — MPOCTHIE BEIIECTBA.
Bakneiiime coeTMHEHMS 11IET0OUHO3EMENIbHBIX METAJIJIOB — OKCHUJIbI, TUAPOKCH/IBI
U CoJIM (XJIOpUIbl, KapOOHATHI, HUTPATHI, CyJb(}aThl, GocdaTel), UX CBOMCTBA U
PUMEHEHUE B HAPOJHOM XO3SIICTBE.

ANIOMUHHMN.

Crpoenue atoMa, pU3NYECKUE U XUMUUECKHE CBOMCTBA MPOCTOTIO BELIECTBA.
CoennHeHUs ATFOMUHUS — OKCHJI U THAPOKCU, NX aM(DOTEpHBINA XapaKTep.
Baxueiimme conu amomunus. [[pumeHeHne amoMUHUS U €70 COSIUHEHUN.
Keae3o.



Crtpoenue atoma, GU3NIECKUE U XUMUUECKHE CBOMCTBA MPOCTOTO BEIIECTBA.
I'enetnueckue psansl Fe+2u Fe+s .

Baxxnelmme conu xene3a. 3Ha4eHHUE KEJe3a U €ro COEIUHEHUM ISl IPUPOBI U
HapOJHOTO XO35MCTBA.

JdeMoHCTpanuu.

OO0pa31ibl METOYHBIX U IIETOYHO3EMENbHBIX MeTaII0B. OOpasiibl CIIaBOB.
BzaumopericTBre HaTpus, JINTUS U KaJdblUs C BOJOW. B3anmMoaenicTBrue HaTpus U
MAar"us ¢ Kuciopoaom. Bizanmonaeincreue MetaioB ¢ HemeTtauiaMu. [loyuenune
rugpokcuoB xenesa (II) u (III).

JlaGopaTopHbIe ONBITHI.

12. B3aumoencTBrE pacTBOPOB KUCIOT U coJiel ¢ MeTauiaMi. 13. O3HaKoMiIeHue
¢ pynamu xenesa. 14. OkpaiinBaHue MIaMEHU COJIIMH IIEJIOYHBIX METAJIOB. 15.
B3anmoneiictBue Kanbius ¢ BOAoH. 16.I1lonydenne ruipokcnuia Kanbuus U
uccleoBaHue ero cBOMCTB. 17. [loyyenue ruipokcua aatoMUHUS U
UCCIIEJOBaHUE €r0 CBOMCTB. 18. B3auMozeicTBue xkele3a ¢ CONSTHON KUCITOTOM.
19. Tlonyuenue ruapokcunos xene3a (I1) u (II) u uzyyenue ux cBONUCTB.
IIpeameTHbIe pe3yJIbTATHI 00yUEeHHUSA

Y4aamuiics 10J15KeH ymems:

MICIIOJIB30BaTh MPU XapAKTEPUCTUKE METAILIOB U UX COCAUHECHUM TTOHTHUSA:
«METAJIB», «PSAJl AKTUBHOCTH METAIUIOBY, «ILEJIOYHBIE METAJLIBDY,
«IIIEJIOYHO3EMENBHBIE METAJUIBDY, UCOJIB30BaTh UX MPU XaPAKTEPUCTUKE
METaJUIOB; JaBaTh XapaKTEPUCTUKY XUMHUUYECKUX JIEMEHTOB-METAJIIOB
(1IeJIOYHBIX METAJIOB, MAarHusl, KaJIbIUs, aJIFOMUHUS, JKeJie3a) 10 UX MOJI0KEHUIO
B [lepnoanueckoii cucteMme xumuueckux 3memeHToB 1. 1. Menaeneena
(XMMUYECKHI 3HAK, TOPSAKOBLIN HOMED, MEPUO/I, TPYIIA, MOATPYIIIa,
OTHOCHUTEJIbHAsI aTOMHAsl Macca, CTPOCHHUE aToma (3apsil sapa, YUCJIO IPOTOHOB U
HEHUTPOHOB B fAJIpe, 00IIIEe YMCIIO FIECKTPOHOB, pacipeiesIeHUue JIEKTPOHOB TI0
AJIEKTPOHHBIM CJIOSIM), IPOCTOE BEIIECTBO, (hOpMyJia, HA3BAHKUE U THUII BBICIIIETO
OKCHJIa ¥ TUAPOKCUJIA);

HA3bIBATh COSAMHEHUSI METAJUIOB U COCTABIISITH UX (POPMYJIBI O HA3BAHUIO;
XapaKTepU30BaTh CTPOEHUE, 001ue HU3NUECKUE U XUMUUYECKHE CBOMCTRA
IIPOCTHIX BEIIECTB-METAJIIOB;

OOBSICHATH 3aBUCUMOCTh CBOMCTB (WJIM MPEACKa3bIBaTh CBOMCTBA) XUMUUYECKUX
AJIEMEHTOB-METAIUIOB (pagnyc, METANINUYECKUE CBOMCTBA DJIEMEHTOB,
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA 3JIEMEHTOB) U 00pa3yeMbIX UMHU
COoeIMHEHUH (KHCIIOTHO-OCHOBHBIE CBOMCTBA BBICIIUX OKCHJIOB U THAPOKCHUIOB,
OKHUCJIUTEIbHO-BOCCTAHOBUTEbHBIE CBOMCTBA) OT MOJI0KeHus B [lepuoanueckoit
CHCTeMe XuMHuUecknx 35eMenToB /1. 1. MenneneeBa; onuceiBaTh 00mue
XUMHUUYECKHE CBOMCTBA METAJIJIOB C TIOMOIIIbIO €CTECTBEHHOTO (PYCCKOT0 WIIH
POJHOTO) SI3bIKA U SI3bIKA XUMUMU;

COCTaBJISITh MOJIEKYJISIPHBIC YPABHEHUS PEAKIUI, XapAKTEPU3YIOIINX XUMUYECKUE
CBOMCTBA METAJJIOB U UX COCIMHEHUM, a TAK)KE JIEKTPOHHBIE YPABHECHUS
ITPOLIECCOB OKHUCIIEHUS-BOCCTAHOBIICHHUS;

YPaBHEHUS JIEKTPOJIUTHUECKON TUCCOLMALIMU; MOJIEKYJISIPHBIE, ITOJIHBIE U
COKpAILICHHBIC NOHHBIE YPABHEHUS PEAKILIUN C YYaCTUEM IIEKTPOJIUTOB;



yCTaHaBJIMBATh MPUYUHHO-CJIEJICTBEHHBIE CBSI3U MEXKYy CTPOCHHEM aTOMa,
XUMUYECKOU CBS3BI0, TUIIOM KPUCTAJUIMYECKON PEMIETKA METAIUIOB U UX
COCJIMHEHUM, UX OOIIMMHU (PU3UUECKUMU U XUMHUYECKIMU CBONCTBAMU;
OMMUCHIBATh XUMHUYECKHE CBOMCTBA LIEJIOYHBIX U IIEJI0YHO3EMEJIBHBIX METAIIJIOB, &
TaKKe aTIOMUHUS U KEJNE3a U UX COEAUHEHUN C IIOMOIIBIO €ECTECTBEHHOTO
(PyCCKOTO MJIU POJAHOTO) SI3bIKA U SI3bIKA XUMUU;

BBITIOJIHATH, HAOIIOAATh U OMKCHIBATh XUMUYECKUN HKCIIEPUMEHT 10
pPacno3HaBAHUIO BaKHEHIINX KATHOHOB METAJUIOB, TUAPOKCH/I-MOHOB;
HKCIIEPUMEHTAJILHO HCCIE0BATh CBOMCTBA METANIOB U UX COCAMHEHUH, pelIaTh
AKCIIEPUMEHTAJIbHBIE 33/1a4U 110 TeMe «MeTasuibly;

OMHCHIBATh XUMUYECKHUI 3KCIIEPUMEHT C IMOMOILBIO €ECTECTBEHHOTO (PYCCKOIO WU
POJIHOTO) SI3bIKA U SA3bIKA XUMHH;

IPOBOJUTH PACUETHI IO XUMUYECKUM (POPMYJIaM U YPABHEHUSIM PEAKLIUM,
IIPOTEKAIOIUX C YYaCTHEM METAJIOB U MX COEIMHEHHI. MeTanpeaMeTHbIe
pe3yJbTaThbl 00yUeHust

VYyamuiics 10J15KeH ymems: padoTaTh [0 COCTaBICHHOMY IUIaHy, UCIIONb3YsI
HapsAy C OCHOBHBIMHU U JIOTIOJTHUTENBHBIEC CPEACTBA (CIPABOYHYIO JIUTEPATYPY,
cl10’kHbIe TpuOopsl, cpenctsa MKT); ¢ momouipto yuutens oTOuparh Jiisl pelieHus
y4eOHBIX 3a/1a4 HeOOXOAUMBIE CIOBApHU, SHITUKIIONEINH, CIIPABOYHUKH,
AJIEKTPOHHBIE TUCKHU;

COIOCTABIIATh U OTOUPATh UH()OPMALUIO, TOJYUEHHYIO U3 PA3JIUYHbIX HCTOYHUKOB
(cyoBapu, HLMKIONEINN, CIPABOYHUKH, 3JIEKTPOHHBIE JUCKU, CETh IHTEpHET);
NPEACTABIATh HHPOPMALIMIO B BUE TaOIUL, CXEM, OTIOPHOTO KOHCIIEKTA, B TOM
yucie ¢ npuMmenerneM cpeacts UKT;

O(QOPMJISITH CBOM MBICIIM B YCTHOM U MMUCbMEHHOW PEYH C YUETOM CBOMX YUEOHBIX
Y KU3HEHHBIX PEUYEBBIX CUTyallMid, B TOM 4ucie ¢ npumeHennem cpeacts UKT;
COCTABJISITh PELIEH3UIO HA TEKCT;

OCYULIECTBJIATH JOKA3aTEIBCTBO OT IPOTUBHOIO.

Tema 2. IIpakTukym 1. CBOMCTBa METAJJIOB M UX COeUHEHUH (2 1)1

1. OcyiiecTBieHne UENOYKH XUMUYECKUX ITpeBpatieHui. 2. [lonyyenue u
CBOMCTBA COCIMHEHUI METAJIJIOB. 3. PerleHne 3KCnepuMEHTANIBHBIX 3a7a4 Ha
pacno3HaBaHUE U MOJIYYEHUE COCIUHEHNI METaJIOB.

IIpeamMeTHbIe pe3yabTaThl 00y4eHHs

VYyamuiics 10JI2KeH ymems:

oOpaiathbcsi ¢ JIabopaTOpHBIM 000PYI0OBAHUEM M HarpeBaTeILHBIMU MPUOOpaMu B
COOTBETCTBHHM C NMPABUIIAMU TEXHUKU O€30M1aCHOCTH;

HaO0JII0AaTh 33 CBOMCTBAMU METAJUIOB U UX COCIMHEHUN U SIBICHUSMU,
MPOUCXOIAIIUMH C HUMU;

OMKCHIBATh XUMUYECKUM SKCIIEPUMEHT C MTOMOILBIO €CTECTBEHHOTO (PYCCKOT0 MM
POHOTO) SI3bIKA U SI3bIKa XUMUU; JeaTh BBIBOJIBI IO PE3YyJIbTaTaM MPOBEACHHOTO
DKCIIEPUMEHTA.

MeTanpeaMeTHblIe pe3yJbTaThl 00y4eHUs!

Yuammics 10JKeH yymems:

OTIPENENATh, UCXO0I U3 yUeOHOM! 3a/1auu, HEOOXOIUMOCTb UCIIOJIb30BAHNUS
HAOJIIOIEHUS WJIM HKCIIEPUMEHTA.



Tema 3. Hemetauasl (25 4)

OO01ast xapakTepucTHKa HEMETaJUIOB: nojoxkeHue B [lepuoanueckoii cucreme
xumudeckux aneMeHToB Jl. . MeneneeBa,0c00€HHOCTU CTPOCHHUS ATOMOB,
ANEKTPOOTpULIATeNIbHOCTH (D) Kak Mepa «HEMETaUTUYHOCTI, psia 0.
Kpucrammnueckoe CTpO€HHE HEMETAIIIOB — MPOCTBIX BEIIECTB. AJIOTPOMIUSL.
Pu3nuecKrue CBOMCTBa HEMETANIOB. OTHOCUTENBHOCTh OHATUNA «METAID U
«HEMETAJL.

Boaopoa. [Tonoxenue Bonopona B [lepuognueckoi cucteMe XUMUYECKUX
anemeHToB [[. 1. MenneneeBa. CtpoeHue atoma u MosieKyJibl. usnyeckue u
XUMHUYECKHE CBOMCTBA BOJOPOAA, €T0 IMOIYYEHUE U IPUMEHEHHE.

Bonxa.

Crpoenue monekynsl. Bogopoanas xumuueckas cBsi3b. @usndeckrue cBOMCTBA
BOJbL. AHOMANINK CBOMCTB BOABI. [ uapoduiibHbie U THAPOPOOHBIE BEIIECTBA.
XHWMHUYECKHUE CBOMCTBA BOABI. KpyroBopoT Bojbl B Iipupoze. Bogoouncrka.
Absparus Boabl. beitoBbie puiibTpel. MuHepanbHbie BObL. JIUCTHILTHpOBaHHAS
BOJIa, €€ MOJIyYEHUE U IPUMEHECHHUE.

OO0masi XapaKTepHCTHKA raJOreHOB.

Crpoenne atoMoB. IIpocThie BeniecTBa 1 OCHOBHBIE COEIMHEHNUS FaJION€HOB, X
CBONCTBA.

Kpatkue cBenenus o xiope, 6pome, prope u Hoxe. [lpumenenune raJoreHoB U ux
COEIMHEHUN B HAPOJHOM XO3SMICTBE.

Cepa.

Crtpoenue aTtoMa, aJuTIOTPONUs, CBOMCTBA U IPUMEHEHHE POMONYECKOU CEpHI.
Oxcunpl cepol (IV) u (VI), ux nonyyenue, cBoiictBa u npumeHeHue. CepHas
KHCJIOTa U €€ COJIM, UX IPUMEHEHHE B HApOJHOM Xo3siicTBe. [Ipon3BoacTBo
CEpPHOM KUCIIOTHI.

A3orT.

CrpoeHne aToMa U MOJIEKYJIbI, CBOKMCTBA IPOCTOTO BellecTBa. AMMUAK, CTPOCHHUE,
CBOMCTBA, NOJIy4eHUE U puMeHeHue. Coam aMMOHUSI, KX CBOWMCTBA U
npuMmenenue. Oxcuapl azora (I1I) u (IV).

ABOTHast KUCJIOTA, €€ CBOMCTBA U MpuMeHeHne. HUuTpaTel 1 HUTPUTHI, TpodIemMa
UX COJIEP>KaHUS B CEIBCKOXO03IUCTBEHHOM MPOIYKIIMHU. A30THBIE y10OpEHUSI.
dDocdop.

Crpoenue atoMa, aJsIOTpONus, CBOMCTBA 0esoro u kpacHoro ¢ocdopa, ux
npuMenenue. OcHoBHbIE coequHenust: okcul hocdopa (V) u oprodochopnas
kuciora, pocdatel. DochopHbie ynoOpeHus.

Yraepon.

CrtpoeHue aToMa, ajljIoTpOIus, CBOMCTBA MOaUDUKALINM, TpuMeHeHre. OKCHIBI
yraepoja (II) u (IV), ux coiictBa u npuMeHnenue. KapOoHatsl: KalbLUT, COMA,
MOTAall, UX 3HAYEHUE B MPUPOJE U )KU3HU YEJIOBEKA.

Kpemnuuii.

CrpoeHue aToMa, KpUCTANIMYECKUI KPEMHUM, €ro CBOMCTBA U MPUMEHEHUE.
Oxcun kpemuus (I1V), ero nmpupoanbie pasHOBUAHOCTA. CHIIMKATHI. 3HAUCHUE
COEIMHEHUN KPEMHHUS B )KMBOW U HEXXUBOW npupoe. [lonsaTre o cunmkaTHon
MPOMBIILIEHHOCTH.



JleMOHCTpaLuH.

OO6pas31pl raIoreHOB — MPOCTHIX BellecTB. B3anmoaeiicTBHE rajJoreHoB C
HaTpUeM, ¢ allfoMuHueM. BeITecHeHHe XJI0poM Opoma MITH MoJ1a U3 PACTBOPOB UX
cosieii. BzanmopelicTBre cepbl ¢ METAIIIaMH, BOAOPOJIOM U KUCIOPOIOM.
BzaumopencTBre KOHIEHTPUPOBAHHOM a30THOM KUCIIOTHI ¢ Meabto. [lornomenne
yIJIEM PACTBOPEHHBIX BEIIECTB WM T'a30B. BoccTaHOBIEHNE MEIU U3 €€ OKCH/Ia
yraeMm. OOpas3isl MPUPOTHBIX COSAMHEHHM XJI0pa, cephl, pocdopa, yriepoaa,
kpeMHust. OOpa3ibl BaXXKHEHIIIMX 111 HAPOJTHOTO X031 CTBA CYyIbh(haTOB, HUTPATOB,
KapboHaToB, hocdaToB. OOpa3Ibl CTEKIA, KEPAMHUKH, [IEMEHTA.

JlabopaTopHbIe ONBITHI.

20. [Tomy4yenue u pacrozHaBanue Bojgopoza. 21. MccienoBanue noBEpXHOCTHOTO
HATSHKEHUS BOJbI. 22.PacTBOpeHNE epMaHTraHaTa KaJlis WM MEAHOTO KyIlopoca B
Boze. 23. 'maparanusa o6e3BoxkeHHoro cynbdara menu (I1). 24. zrorosnenue
TUIICOBOTO OTIIEYATKA.

25. O3HaKOMJICHHE C KOJUIEKIIMEH OBITOBBIX (PHIIBTPOB. 26. O3HAKOMIIEHHE C
COCTaBOM MHUHEPAIbHOU BOJbI. 27. KauecTBeHHas peaklys Ha TaJIOT€HU-UOHBI.
28. [lony4yenue u pacrio3HaBaHue kuciaopoaa. 29. 'opeHue cepbl Ha BO3AYyXE U B
kuciopoae. 30.CpoiicTBa pa30aBieHHOM cepHOM KUCTOTHL. 31. MI3yueHue cBOMCTB
amMmuaka. 32. Pacno3naBanue coseid aMmoHus. 33. CBoiicTBa pa30aBiIeHHON
a30THOM KUCHOTHI. 34. B3anMo1elicTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI €
Mmenbto. 35. ['openue pocdopa Ha Bo3ayxe U B Kuciopoe. 36. PacozHaBanue
dbocdaros. 37. 'openue yris B kuciopoje. 38. [lomydeHue yroiabHON KUCIOTHI U
nzyueHue ee cBocTB. 39. Ilepexoq kapOOHATOB B TUAPOKAPOOHATHI.

40. Paznoxenue runpokapobonara Hatpus. 41. [Toayuenue kpeMHEBOW KUCIOTHI U
W3YYEHHUE €€ CBOWCTB.

IIpeameTHbIe pe3yJIbTATHI 00yUEeHUSA

Yuammics 10JIKeH YMeTh:

MCIIOJIb30BaTh IIPU XapAKTEPUCTUKE METAIIOB U UX COCIMHEHUN ITOHATHS:
«HEMETAJUIbD), «TAIOT€HBD), «AJUIOTPOIHBIE BUAOU3MEHEHUSD, <GKECTKOCTD BOJIBI»,
«BpEMEHHas! )KECTKOCTb BOJIbI», «IIOCTOSIHHAS KECTKOCTh BOJBD», «00IIast
YKECTKOCTb BOJBI»;

JIaBaTh XapaKTEPUCTUKY XMMHUUYECKUX 3JI€MEHTOB-HEMETAIIOB (BOIOPO/A,
raJIoreHoB, KMCJIOPO/Ia, CEpPhl, a30Ta, pocdopa, yriepoaa, KpeMHHUs) 10 UX
II0JI0’KEHUIO B [Iepuoanyeckon cucreMe XuMu4eckux aemMeHTos /1. H.
MeHieneeBa (XUMUYECKHM 3HAK, MOPSAIKOBBIN HOMED, NEPHUO/I, TPYIIIA,
NOArPYIIA, OTHOCUTEIbHAS aTOMHAsl Macca, CTPOEHUE aToMa (3apsa.l Apa, YUCIIO
IPOTOHOB U HEUTPOHOB B siIpe, OOIIIee YUCIIO JIEKTPOHOB, pacIpe/eIeHue
3JIEKTPOHOB MO 3JEKTPOHHBIM CJI0SIM), IPOCTOE BEIIECTBO, (POpMYIIa, Ha3BaHUE U
THUI BBICILIETO OKCHJIAa ¥ TUAPOKCUIA, (popMyra U XapakTep JIETy4ero BOAOPOIHOTO
COCJIMHEHUA ),



Ha3bIBaTh COCAMHEHNS HEMETAJIOB M COCTABIIATH UX (POPMYJIBI IO HA3BAHHUIO;
XapaKkTepU30BaTh CTPOEHNUE, 00IIKE (PU3HUECKHUE U XUMUYECKUE CBOWCTBA
IPOCTBIX BEIIECTB-HEMETAIIIOB; OOBICHATH 3aBUCUMOCTh CBOWCTB (WJIN
IPEJICKa3bIBATh CBOMCTBA) XUMUUECKHUX AJIEMEHTOB-HEMETAJUIOB (pauyc,
HEMETAJUIMYECKUE CBOMCTBA 3JIEMEHTOB, OKUCIUTEIIBHO-BOCCTAHOBUTEIIBHBIC
CBOMCTBA 3JIEMEHTOB) U 00pa3yeMBbIX UMH COETMHEHUHN (KUCIOTHO-OCHOBHBIE
CBOMCTBA BBICIIMX OKCHUJIOB U THIPOKCUIOB, JETYUYUX BOJOPOIHBIX COCIUHECHMU,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIE CBOMCTBA) OT MOJI0KEHU B [leproanueckoit
CHCTEME XMMHUUYECKHUX 31eMeHTOB J[. 1. Meneneena;

ONKCHIBATH OOIINE XUMUYECKHE CBOKWCTBA HEMETAJIJIOB C IIOMOIIbIO €ECTECTBEHHOIO
(pyCCKOTO WM pOAHOTO) S3bIKA U SI3bIKA XUMUU;

COCTABJISITh MOJIEKYJISIPHBIE YPABHEHHMS PEaKIUH, XapaKTEPU3YIOIINX XUMHUECKHUE
CBOMCTBa HEMETAJIIOB U UX COCMHEHUH, a TAKKE DJIEKTPOHHBIE YPABHEHUS
IIPOLIECCOB OKHUCIICHUS-BOCCTAHOBIICHUS;

YPaBHEHUS MIEKTPOIUTHIECKON TUCCOLUALMHI; MOJIEKYJISIPHBIE, ITOJIHBIE U
COKpAILICHHbIE HOHHBIC YPABHEHUS PEAKLUI C YYACTUEM IEKTPOJIUTOB;
yYCTaHaBJIMBATh IPUYMHHO-CIIEJICTBEHHBIE CBSI3U MEXKy CTPOCHHEM aTOMa,
XUMHUYECKOU CBA3BI0, TUIIOM KPUCTAIMYECKON PEIETKA HEMETAJUIOB U UX
COEIMHEHHM, X 0OIUMHU (PU3NYECKUMU U XUMUYECKMH CBOMCTBaMU;
OIMCHIBATh XUMUYECKHE CBOKWCTBA BOJOPOA, FaJOT€HOB, KUCIOPOAa, CEpBL, a30Ta,
dbocdopa, rpaduta, anmaza, KpeMHUS U UX COSTUHEHUM C TOMOILbIO
€CTECTBEHHOTO (PYCCKOIO UM POJHOTO) A3bIKA U SI3bIKA XUMUU;

OINKCHIBATH CIIOCOOBI YCTPAHEHUS AKECTKOCTH BOJIBI U BBIMOJIHATh
COOTBETCTBYIOIIMI UM XUMHUYECKUN IKCIIEPUMEHT;

BBITNIOJIHATH, HAOMIOATh U ONKUCHIBATh XUMUYECKUN IKCTIEPUMEHT 10
pacno3HaBaHHWIO MOHOB BOJOPOAA U aMMOHUS, CyJib(aT-, KapOOHAT-, CHJIMKAT-,
dbocdar-, xaopua-, OpoMuI-, HOAUI-HOHOB; SKCIIEPUMEHTAIBHO HUCCIICI0BATh
CBOMCTBA METAJUIOB U UX COEUHEHUH, pEIIaTh IKCIIEPUMEHTAIbHBIE 3a/1a4U 110
TeMe «HemeTramnb»;

ONMCHIBATh XUMUYECKHUM SKCIIEPUMEHT € ITOMOILBIO €CTECTBEHHOTO (PYCCKOTO MU
POJIHOTO) S3bIKA U A3bIKA XUMHH;

IPOBOAUTDH PACUETHI [0 XUMUYECKUM (POpMyJIaM U YPaBHEHHSIM peakLni,
IPOTEKAIOIIUX C YYACTHEM HEMETAIIOB U MX COETMHEHU.

MeTanpeamMeTHbIe pe3yJbTaThl 00y4eHUs
Y4aamuiics 10J15KeH ymems:

OpraHU30BbIBaTh yueOHOE B3aUMOJIEHCTBUE B IpyIIIie (pacnpeneisTh poiH,
JIOTOBAapUBaThCA IPYT C IPYyroM U T. [1.);

NpEeABUAETH (IIPOTHO3UPOBATH) MOCIEACTBUS KOJUIEKTUBHBIX PEIICHMUI;
NOHMMATh IPUUUHBI CBOETO HEYCIeXa U HaXOAUTh CIIOCOOBI BBIXO/A U3 ATOU
CUTyalluu;

B JMAJIOTE C YUUTENEM YUUTHCS BhIpaOaThIBaTh KPUTEPUH OLICHKU U ONIPEEIATh
CTEIEHb YCIEIIHOCTH BBITIOJHEHHsI CBOEH paboThl U pabOThI BCEX, UCXOS U3



MMEIOIIMNXCS KPUTEPUEB, COBEPIICHCTBOBATh KPUTEPUH OLICHKH U MTOJIb30BATHCS
MMH B XOJI€ OLIEHKH U CaMOOLICHKH;

OTCTauBaTh CBOIO TOUKY 3PEHHUSI, APTYMEHTUPYS €€;

MOATBEPKIATh apTyMEHTHI (paKkTaMu;

KPUTHYHO OTHOCUTBHCA K CBOEMY MHEHHUIO;

CIIyIIaTh IPYTUX, MBITAThCA MPUHUMATD JPYTYIO TOUKY 3pEHUS, ObITh TOTOBBIM
MU3MEHUTH CBOIO TOUKY 3PEHHS;

COCTaBJISITH pedepar mo ornpeaeneHHoun dpopme;

OCYILECTBIISITH KOCBEHHOE Pa3JIEIUTEIbHOE JOKA3aTEIbCTBO.

Tema 4. IIpakTukym 2. CBolicTBa cOeJUHEHUIT HeMeTA/LIOB (3 1)1

1. Pemenune sxkcnepumeHTanbHbIX 3a1a4 110 teme «lloarpynna rainoreHos». 2.
Pemenune sxcniepuMeHTanbHbIX 3a1a4 1o teme«lloarpynma kucmoponay». 3.
Pemenune sxkcniepuMeHTanbHbIX 33/1a4 1o teme «lloarpynna aszora». 4. Pemenune
AKCHEPUMEHTANIbHBIX 3a/1a4 1o TeMe «lloarpynna yraepoaa». 5. Ilonyuyenue,
coOMpaHue U pacrio3HaBaHUE ra30B.

IIpeameTHbIe pe3yJbTATHI 00yUEeHHUSA

Yuammics 10JKeH ymems.

oOparniarbcs ¢ 1abopaTOpHBIM 000PYIOBAHUEM U HArpeBaTEbHBIMU TPUOOpPaMH B
COOTBETCTBHHM C MPABUJIAMU TEXHUKU O€30MIaCHOCTH;

HaOJII01aTh 332 CBOMCTBAMU HEMETAJJIOB U UX COCIMHEHUN U SBJICHUSIMH,
MPOUCXOIAIIUMH C HUMU;

OMUCHIBATh XUMHUECKUN SKCIIEPUMEHT C MOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO UITN
POJIHOTO) SI3bIKA U SI3bIKA XUMUHU;

JIeJIaTh BBIBOJIBI IO PE3YJIbTaTaM MPOBEAECHHOTO SKCIIEPUMEHTA.
MertanpeameTHbie pe3yjbTaThl 00y4eHUs!

Yyanmics 10J5KeH ymens:

OTIPEIENISTh, UCXOsI U3 yU4eOHOM 3a71a41, HEOOXOAMMOCTh UCTIOIh30BaHMUS
HAOJIIOICHUS WJIH DKCTIIEPUMEHTA.

Tema 5. O0001mIeHHe 3HAHUI 10 XMMUH 32 KYPC OCHOBHOM IIKOJIbI.
Iloaroroska

K rocyaapcrBeHHoii uroropoii arrecranuu ('MA) (10 4)

Ilepunonnueckuit 3akoH U lleproanueckas cucrema XuMHU4eCcKux 3yemeHToB /1. 1.
Menaeneea. @U3MYECKUN CMBICI MOPSIAKOBOIO HOMEPA 3JIEMEHTA, HOMEPOB
MEPUOJIa U TPYIIIbl. 3AKOHOMEPHOCTH U3MEHECHUSI CBOMCTB 3JIEMEHTOB U UX
COCMHEHUN B IEPUOJAX U TPYINAX B CBETE MPEACTABICHUN O CTPOCHUHN aTOMOB
DIIEMEHTOB.

3HaYCHUE IEPUOINUECKOTr0 3aKOHA. BUIbI XUMHUUECKHUX CBA3EU U TUIIBI
KPUCTAJUTMYECKUX PEIETOK. B3aUMOCBS3b CTPOCHUS U CBOMCTB BEILIECTB.
Knaccuduxaiys XuMHUYECKUX PEaKIMil IO pa3IMYHbIM MpU3HAKaM (YUCIIO U
COCTaB PEarupyromux 1 00pa3yronuxcsi BEMIECTB; HATUIHE

I'paHMITI pa3aena ¢as; TerioBoi 3P eKT; U3MEHEHHUE CTeNICHEH OKUCIICHHS
aTOMOB; UCIIOJIb30BAaHUE KaTaINU3aTOPa; HalpaBiieHUe npoTekanus). CKOpOCTh
XUMHUYECKUX PeaKIuil U (GaKkTopsl, Biustone Ha Hee. OOpaTUMOCTh XUMHYECKUX
peakiuii ¥ CrIoCOObl CMEIIEHHSI XUMHUECKOTO PABHOBECHSI.



[IpocTele U cilo)kHbIE BemecTBa. MeTamibl 1 HeMeTaUIbL. [ eHeTnueckue psabl
MeTalla, HeMeTalljia U iepexoiHoro Metauia. OKCUIBIM THAPOKCH B (OCHOBAHUS,
KHUCJIOTHI, aM(OTepHbIE THAPOKCHUBI), coyi. VX cocTaB, kinaccudukanus u oo1me
XUMHYECKUE CBOMCTBA B CBETE TEOPUHU DJICKTPOITUTUUECKON TUCCOIUALINH.

JInyHOCTHBIE Pe3yJIbTATHI O0yUEeHHUA: YUALINICS TOJIAKEH:

3HAmMb U NOHUMAMb: OCHOBHBIC HCTOPUYECKUE COOBITHS, CBA3aHHBIEC C PA3BUTHEM
XUMUH U OOIIECTBA; JOCTIKCHUSI B 00JIACTH XUMUHU U KYJIbTYpPHBIE TPATUIUH (B
YACTHOCTHU, HayYHBIC TPAIUIIMHN) CBOEH CTpaHbl; 0OIIEMUPOBBIEC TOCTUKEHUS B
00J1aCTH XUMHH; OCHOBHBIC TIPUHIIMAITHI ¥ TIPABHJIA OTHOIICHHUS K MIPUPOJIC; OCHOBBI
3I0pPOBOTO 00pasa )KU3HU U 370POBhecOEpErarouX TEXHOIOTHIA;

IpaBuJjia MOBEICHUS B YPE3BbIUANHBIX CUTYAlHUSX, CBSI3AHHBIX C BO3JCHCTBUEM
Pa3JIMYHBIX BEIIECTB; OCHOBHBIE MpaBa U 00SI3aHHOCTH T'PaKJaHWHA (B TOM YHKCIIe
y4alerocs), CBsI3aHHbIE C IMYHOCTHBIM, TPO()ECCHOHATLHBIM U KU3HEHHBIM
CaMOOIIPEICIICHUEM;

COLIMAJIBHYIO 3HAUMMOCTD U COJIepKaHue podeccuil, CBsI3aHHBIX C XUMUEH;
UCRBIMBIEAMb . UYBCTBO FT'OPAOCTH 3a POCCUMCKYK0 XUMUYECKYIO HAYKY U
YBAXKEHUE K UCTOPUU €€ PA3BUTHS; YBAXKECHUE U IPUHATUE JOCTUKCHUN XUMUU B
MUpE; JTII0OOBb K IPUPOJIE; YBAKEHHUE K OKPYKAIOMUM (YUalTUMCS, YUUTEISIM,
POIUTENSIM U Jp.) — YMETh CIYIIATh U CIBIIIATh MAPTHEPA, IPU3HABATH MPABO
Ka)XJI0ro Ha COOCTBEHHOE MHEHHE, MPUHUMATh PEIICHUS C YIETOM MO3ULIMI BCEX
YYaCTHUKOB; YyBCTBO MPEKPACHOTO U 3CTETUUECKUX YYBCTB HA OCHOBE
3HAKOMCTBa C MUPOM BEIIECTB U UX MPEBPALICHHUI; CAMOYBAXXCHUE U
AMOIIMOHAIILHO-TIOJIOKUTENIbHOE OTHOLIEHHUE K ce0e;

npu3zHaeamsp: NEHHOCTH 30POBbA (CBOET0O U APYTHX JIOJEH ); HEOOXOIMMOCTh
CaMOBBIPAXKEHHUSI, CAMOPEATN3ALINHU, COMAJIBHOTO MPU3HAHUS,

0CO3Hagamp: TOTOBHOCTH (MJIM HETOTOBHOCTH) K CAMOCTOSATEILHBIM MOCTYIIKAM H
JEUCTBUSIM, OTBETCTBEHHOCTD 32 MX PE3yJIbTAaThl; TOTOBHOCTH (MJIM HETOTOBHOCTH )
OTKPBITO BBIPAXKaTh U OTCTAUBATh CBOIO MTO3ULIMIO U KPUTUYHO OTHOCUTBCS K
CBOHM ITOCTYIIKaM;

nPoA6AAMB: YKOJOTUUECKOE CO3HAHKE; T0OPOKENATeIbHOCTD, I0BEPHUE U
BHUMATEJBHOCTH K JIFOJISIM, TOTOBHOCTh K COTPYAHUYECTBY U APYKO€, OKa3aHUIO
MOMOIIIM TEM, KTO B HEMl HY>KJaeTcs; 0000IIEeHHBIN, YCTONYUBBIN U
M30UpaTENIbHBIN MO3HABATEIILHBIN UHTEPEC, MHUIIMATUBY U JIFOOO3HATEIBLHOCTD B
M3y4YEHUU MUPA BEIIECTB U PEaKINK; 1IEJIEYCTPEMIIEHHOCTh U HACTOMYMBOCTH B
JIOCTUKEHUH 11€JIeH, TOTOBHOCTH K MPEOI0JICHUIO TPYAHOCTEH; YOSKICHHOCTh B
BO3MOXXHOCTH TIO3HAHUS IPUPOIbI, HEOOXOAUMOCTH Pa3yMHOI'0 UCIIOJIb30BAHUS
JOCTUKEHUM HAYKH U TEXHOJIOTUH JJIsl pa3BUTHS OOIIECTBA;

yMemp: YCTAHABIMBATD CBSI3b MEXKAY LIEIbIO U3YUYCHUSI XUMUU U TE€M, JIJISI 4YETO
OHAa OCYLIECTBIISIETCS] (MOTUBAMMU ); BBITIOJIHATH KOPPUTUPYIOIIYIO CAMOOIIEHKY,
3aKJIFOYAONIYIOCS. B KOHTPOJIE 3a IMPOLIECCOM U3YyUYEHUsI XUMUU U BHECEHUU
HEO0OXOIMMBIX KOPPEKTHBOB, COOTBETCTBYIOIIUX 3TAllaM U CIIOCO0aM M3yUCHUS
KypCa XMMUH; BBITOJIHATh PETPOCIEKTUBHYIO CAMOOLECHKY, 3aKIOYAIOIIYIOCS B
OLICHKE Ipolecca U Pe3ybTaTa U3yu4eHUsI Kypca XUMHU OCHOBHOMW IIKOJIbI,
MOJBEICHUHA UTOTOB HA OCHOBE COOTHECEHHUS LICJIEN U PE3YIIbTATOB;



CTPOUTD KU3HEHHBIE U TPO(HECCHOHATIBHBIC TJIAHBI C YI€TOM KOHKPETHBIX
COIIMAJIbHO-UCTOPUYECKHUX, TOJIUTHUECKUX U IKOHOMUYECKUX YCIIOBHUIA;
0CO3HaBaTh COOCTBEHHBIE IIEHHOCTH M COOTBETCTBUE UX

MIPUHAMAEMBIM B KU3HU PEIICHUSM; BECTU JUAJIOT HA OCHOBE PABHONPABHBIX
OTHOILIEHUI ¥ B3aUMHOT'O YBa)KEHUS; BBIJICIISATh HDABCTBEHHBIN aCMEKT IMOBEICHUS
¥ COOTHOCHUTH MIOCTYIIKH (CBOM U IPYTUX JIIOACH) U COOBITUS C TPUHATHIMU
ATUYECKUMHU HOPMaMU; B IIPEAEIIAX CBOUX BO3MOXKHOCTEN IPOTUBOIEHCTBOBATH
JNEUCTBUSIM M BIMSIHUSM, NPEICTABISIOIINM YTPO3Y KU3HU, 310POBbIO U
0€30MacHOCTH JJMYHOCTH U OOIIECTBA.

I[lnanupyembie pe3yabTaTbl 00yYeHHUSI:

BbInyCKHMK HAYYHTCS:

* OTIMCHIBATH CBOMCTBA TBEPBIX, KUIKUX, Ta3000pa3HBIX BEIIECTB, BBIICIISS UX
CYIIIECTBEHHbIC TPU3HAKH;

* XapaKTEepU30BaTh BEIIECTBA [0 COCTABY, CTPOCHUIO M CBOMCTBAM, YCTaHABIIMBATh
MPUYUHHO-CJICICTBEHHBIC CBSI3U MEXIY JaHHBIMHU XapaKTEPUCTUKAMU BEIICCTBA;
* PaCKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX MOHATUN «aTOMY, «MOJIEKYJIay,
«XUMUYECKHUH IJIEMEHT, «IIPOCTOE BEIIECTBOY, «CI0KHOE BEILIECTBOY,
«BAJICHTHOCTBY», UCTIOJIb3YS 3HAKOBYIO CUCTEMY XUMHH;

* n300paxkaTh COCTAB MPOCTEHIINX BEHIECTB C TOMOIIBI0O XUMUYECKUX (HOpMYIT U
CYITHOCTh XHMHYECKHX PEAKIIMHA C TTOMOIIBI0 XUMHUECKIX YPaBHEHUH;

* BBIYUCJISTH OTHOCUTEIHHYIO MOJIEKYJISIPHYIO 1 MOJIIPHYIO MAacChl BEIIECTB, a
TaK)k€ MaCCOBYIO JIOJTFO XUMHUYECKOTO JIEMEHTA B COCTMHECHHSIX TSI OIEHKH FX
MPAKTUYECKON 3HAYUMOCTH;

* CpaBHHMBATh 110 COCTaBY OKCHJIbI, OCHOBAHHUSI, KUCJIOTHI, COJIH;

* KITACCHU(UITMPOBATH OKCHIBI 1 OCHOBAHHMSI 10 CBOMCTBAM, KHCIIOTBI U COJIH 10
COCTaBYy;

* NI0JIb30BATHCS JTAOOPATOPHBIM 000PYIOBAHUEM U XUMHUYECKOU MOCYI0M;

* POBOJIUTH HECIIOXKHBIE XUMUYECKUE OTBITHI U HAOIIOJICHUS 32 U3MEHEHUSIMU
CBOMCTB BEIIECTB B MPOIIECCE UX MPEBPAILICHUI; COOIOAAThH MPaBHIIa TEXHUKU
0€30macHOCTH NP MPOBEICHUN HAOIIOACHHUI U OTBITOB;

* pa3nuyaTh YKCIMEPUMEHTATHHO KUCIOTHI U MIEN0YH, MOJIb3YSICh HHIUKATOPAMHU;
OCO3HaBaTh HEOOXOIMMOCTh COOJTIO/IEHUS Mep O€30MacHOCTH MPU OOPAIICHUH C
KHCIIOTaMH | IIEJIOYaMH.

* pacKpbIBaTh CMBICI Iepuoanueckoro 3akoHa Jl. 1. Menaeneesa;

* OITMCHIBATh U XapaKTEPHU30BaTh TAOJUIHYIO POPMY TIEPHOTUICCKON CHCTEMBI
XUMHUYECKUX IJIEMCHTOB;

* XapaKTepU30BaTh COCTAB aTOMHBIX SIZIEp U paclpeie]ICHHE YiCiia JIEKTPOHOB TI0
AJICKTPOHHBIM CJIOSIM aTOMOB XMMHYECKUX JICMEHTOB MaJIbIX TICPUOOB
MEePUOINYECKON CUCTEMBI, & TAKXKE KIS U KaJIbIIHS,

* pa3nuyaTh BUBI XUMUYECKON CBS3U: HOHHYIO, KOBAJICHTHYIO TOJISIPHYIO,
KOBAJICHTHYIO HETMOJISIPHYIO U METaJUTMUECKYIO;

* n300paxkaTh JIEKTPOHHO-UOHHBIE (POPMYJIBI BEIIECTB, 00Pa30BAHHBIX
XUMUYECKUMHU CBSI3SIMH PA3HOTO BHUJIA;



* BBISIBJISITH 3aBUCUMOCTB CBOMCTB BEIIIECTB OT CTPOEHUS UX KPUCTALTUIECKUAX
PEMIETOK: MOHHBIX, ATOMHBIX, MOJIEKYJIIPHBIX, METAJUIMYECKHX;

* XapaKTepU30BaTh XUMUYECKUE FIIEMEHTHI U UX COCMHEHUS HA OCHOBE
MOJIOKEHUS DJIIEMEHTOB B MEPUOANUECKON cUcTeMe U OCOOCHHOCTEN CTPOEHUS UX
aTOMOB;

* XapaKTepU30BaTh HAYYHOE U MUPOBO33PEHUYECKOE 3HAYCHUE TIEPUOUIECKOTO
3aKOHA U MEePUOINYECKON CUCTEMbI XuMHuueckux aaemenToB J. . Menpeneena; ¢
OOBSCHATH CYyTh XHUMHUYECKUX MPOIIECCOB M MX MPUHITUITHATHHOE OTINYHUE OT
buznyeckux;

* Ha3bIBATh MPU3HAKH U YCIOBUS MPOTEKAHUSI XUMUYECKUX PEAKITUN;

* YCTAaHABIWBATH MPUHAIC)KHOCTh XUMHYECKOW PEAKINH K OTIPEACIEHHOMY THITY
0 OJTHOMY M3 KJIaCCU(UKAIMOHHBIX MPU3HAKOB: 1) 110 YUCITy B COCTaBY
HCXOJTHBIX BEIIECTB U MPOJYKTOB Peakiuu (Peakiuyu COSTMHCHMS, PA3JIOKCHUS,
3aMelleHusI 1 00MeHa); 2) TI0 BBIJEICHHUIO WM MOTJIONMIEHUIO TEIJIOTHI (peaKiuu
HK30TEPMUYECKUE U IHIAOTEPMUUYECKUE); 3) 110 UBMEHEHHUIO CTEIICHEH OKUCICHUS
XUMHUYECKUX JIEMEHTOB (PEaKIIMi OKUCIUTEIbHO-BOCCTAHOBUTENbHBIC); 4) 110
00paTUMOCTH TpoIiecca (peakiuu oopaTuMbie U HEOOpaTUMBIE);

* COCTaBIISITh YPABHEHUS JICKTPOIUTHUECKON TUCCOIMAIIMH KUCIIOT, IIEI0YeH,
COJICH; MOJIHBIE ¥ COKpAIIEHHBIC HOHHBIE YPABHEHUSI PEaKINil OOMEHa; ypaBHEHUS
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKITUH;

* MPOTHO3UPOBATH MPOTYKTH XUMHUECKUX PEAKIUHA 10 (opMyIam/Ha3BaHUSIM
WCXOJIHBIX BEIIECTB; OMPEACIATh HCXOIHBIE BEIIECTBA 10 (popMyiaM/Ha3BaHHSIM
MIPOTYKTOB PEAKITUH;

* COCTABJIATH yYPAaBHEHUS PEAKIIN, COOTBETCTBYIOIINX MOCIEI0BATEILHOCTH
(«enoukey) MpeBpalieHuil HEOPTaHUIECKUX BEIIECTB PA3TUYHBIX KJIACCOB,;

* BBISIBJISITH B TIPOIECCE DKCIIEPUMEHTA TTPU3HAKH, CBUICTEIILCTBYIOIINE O
MPOTEKAaHUU XUMHYECKOU PEaKIINH;

* IPUTOTOBJISATH PACTBOPHI C ONPEAEIEHHON MAaCCOBOM J0JIEU paCTBOPEHHOTO
BEIIIECTBA;

* OMIPECIIATh XapaKTeP CPEIbl BOJHBIX PACTBOPOB KHUCIIOT U IIEJI0UEH 10
W3MEHEHUIO OKPACKHU UHIUKATOPOB;

* POBOJIUTH KAYECTBEHHBIC PEAKIINH, TOATBEPKIAIOINE HAJTMYUE B BOJIHBIX
pacTBOpax BEIIECTB OTAEIbHBIX HOHOB

* OTIPEACIIATh MPUHAIICKHOCTh HEOPTAHNIECCKUX BEIIECTB K OJTHOMY H3
W3YYCHHBIX KJIACCOB/TPYIIT: METAUTBl U HEMETAILTbI, OKCHJIBI, OCHOBAHHS,
KHUCIIOTHI, COJIH;

* COCTaBIIATH (DOPMYJIBI BEIICCTB 1O X HA3BAHHMSIM;

* OIIPE/ICIIATH BAJICHTHOCTD M CTETICHb OKUCIICHHS 3JIEMCHTOB B BEIIIECTBAX;

* COCTaBJIATH (DOPMYJIBI HEOPTAHHYCCKUX COCAMHCHUH 10 BAJICHTHOCTSM U
CTETICHSIM OKMCJICHUS DJIEMEHTOB, a TAK)Ke 3aps/iaM MOHOB, YKa3aHHBIM B Ta0JIUIIC
PacTBOPUMOCTH KHCJIOT, OCHOBAaHUW U COJIEH;

* 00BACHSTH 3aKOHOMEPHOCTH U3MEHEHUS (DU3NIECKUX U XUMUUYECKUX CBOHCTB
MIPOCTHIX BEIIECTB (METAUIOB U HEMETAJIOB) U UX BBICIIIUX OKCHJIOB,
00pa30BaHHBIX JIEMEHTAMU BTOPOTO U TPETHETO TIEPHOIOB;



* Ha3bIBATh OOITNE XUMHUECKUE CBOMCTBA, XapaKTEPHBIE JIJISI TPYIIT OKCHUJIOB:
KHUCTIOTHBIX, OCHOBHBIX;

* Ha3bIBaTh OOIIFE XUMHUYECKHE CBONCTBA, XapaKTePHBIC IS KAKIOTO U3 KJIACCOB
HEOPTaHWYECKUX BEIIECTB: KUCIIOT, OCHOBAHUH, COJICH;

* IPUBOJIUTH IPUMEPHI PEAKITHI, TOATBEPIKIAIOIINX XUMHUIECKIE CBONCTBA
HEOPTaHUYECKUX BEIECTB: OKCUIOB, KUCIIOT, OCHOBAHUI U COJICH;

* OTIPEIEISITh BEIECTBO-OKUCIUTENh U BEIIECTBO-BOCCTAHOBUTEIH B
OKHUCJTUTEIIbHO-BOCCTAHOBUTEIIBHBIX PEAKITUSX;

* COCTaBJISATh OKUCIUTEIHPHO-BOCCTAHOBUTEIHHBIN OaaHC (715 N3yICHHBIX
peaKkiuii) Mo NpeIsIOKEHHBIM CXEMaM PEaKIuii;

* POBOJIUTH JTAOOPATOPHBIE OIBITHI, MOATBEPIKIAIOIINE XUMUICCKHAE CBONCTBA
OCHOBHBIX KJIACCOB HEOPTAHMYECKUX BEIIECTB;

Buvinycknuk nonyuum 603M0M#CHOCHb HAYYUMbCA:

* 2PAMOMHO 0OPAWAMBCA C BEUeCMBAMU 8 NOBCEOHEBHOU HCUSHU,

* 0CO3HABAMb HEOOXOOUMOCMb COONIOOEHUS NPABUTL IKOJI02UYECKU DE30NACH020
noBeodeHUs: 8 OKpYcaowel NpupooHol cpeoe;

* NOHUMAMb CMBIC U HeOOX0OUMOCIb COONI00EHUS NPEeONUCAHULL, NPedldeaeMblX
8 UHCMPYKYUSAX NO UCNOJIb30BAHUIO JIeKAPCME, CPeOCms ObIMOoGOU XUMUuu u op.;

* UCNONIL308AMb NPUOOPEMEHHDLE KIIOUEeble KOMNEMEHMHOCU NPU 8bINOIHEHUU
UCCNIe008AMENbCKUX NPOEKMO8 NO U3YUEHUIO C8OUCMS, CNOCOD08 NOIYYeHUs U
PACNO3HABAHUSL 8eULeCE;

* PA3BUBaMb KOMMYHUKAMUBHYIO KOMNEMEHMHOCMb, UCNOIb3Y5L CPEOCmEa YCMHOU
U NUCbMEHHOU KOMMYHUKAYUU NPU pabome ¢ meKcmamu yyeOHuKa u
O0ONOHUMENbHOU TUMePamypou, CNPpABOUHbIMU MAOIUYAMU, NPOSABNAMb
20MOBHOCMb K YBAICEHUIO UHOU MOYKU 3PEHUSL NPU 00CYHCOSHUU Pe3VTbmamos
8bINOIHEHHOU PAOOMbl,

* 00LEKMUBHO OYEeHUBAMb UHDOPMAYUIO O BeWeCcm8ax U XUMUUEeCKUX npoyeccax,
KpUmMuyecky OMHOCUMbCSL K NCe800HAYUYHOU UHGDOpMayuu, HedooOpoco8ecmHouU
pexname, Kacaowelcs UCNOIb308AHUSL PA3IUUHBIX 8EUeCMS.

* 0CO3HABAMb 3HAYEHUE MeOPemUYecKUX 3HaHUll OJis1 NPAKMUYECKOU
O0esimenbHOCMU 4elloseKd;

* OnUCLIBAMb UZYUEHHBLE 00BEKMbL KAK CUCEMbl, NPUMEHSISL I02UKY CUCTEMHO20
aHanusa,

* NPUMEHSMb 3HAHUSL O 3AKOHOMEPHOCMSAX NePUOOUUECKOU CUCMEMbL XUMUYLECKUX
INEMEHMOB 01 00BACHEHUS. U NPEOBUOEHUsL CBOUCNE KOHKDEMHbIX eUleCme,

* Pazeusamv UHGOPMAYUOHHYIO KOMHEMEHMHOCMb NOCPeOCMBOM YYD ieHs]
3HAHUU 00 UCMOPUU CINAHOBIEHUS XUMUYECKOU HAYKU, €€ OCHOBHbIX

NOHAMULL, NEPUOOULECKO20 3AKOHA KAK 00OHO020 U3 BANCHEUUUX 3a4KOHO8 NPUPOOb,
a Mmaxaice 0 COBPEMEHHbIX OOCMUINCEHUSX HAYKU U MEXHUKU.

* cOCMasnams MOJIEKYIAPHbIE U NOIHbIE UOHHbLE YPABHEHUSI NO COKPAUWEHHBIM
UOHHBIM YPABHEHUSIM,

* NPUBOOUMb NPUMEPLL PeaKYULl, NOOMBEPHCOAIOUWUX CYULeCNBOBAHUE
83AUMOCBA3U MEAHCOY OCHOBHBIMU KIACCAMU HEOP2AHUYECKUX 8eUieC8;

* NPOCHO3UPOBAMb PE3YIbMambl 8030€lCMEUs PA3TUYHbIX PAKMOPOos8 Ha
U3BMEHEeHUe CKOPOCMU XUMUYECKOU peaKyuu,



* NPOCHO3UPOBAMb PE3VIbIMAMbl 6030EUCMBUSL PA3TIUYUHBIX DAKMOpos Ha
cMeujerue XUMULeCKo20 PaeHOBeCUsl.

* NPOCHO3UPOBAMb XUMUYECKUE CBOUCMBA 8eUieC8 HA OCHO8Ee UX COCABA U
CMpoeHusL,
* NPOCHO3UPOBAMb CNOCOOHOCMb 8eulecmea NPOsLEIAMb OKUCIUMETbHbLE UTU
80CCMAHOBUMENbHBIE CEOUCIBA C YUEMOM CMeneHell OKUCIEeHUSL JIeMEeHMO8,
BX005UUX 8 €20 COCTNAB,
* BbIAGIIAMb CYUWECMBOBAHUE 2EHEMUYECKOU 3AUMOCEA3U MEHCOY eUeCMBaAMU 8
PpAOY: npocmoe 8euiecmeo — OKCUO — 2UOPOKCUO — COJlb;

* 0P2aHU308b16aMb, NPOBOOUMb YUEHUUECKUE NPOEKMbL NO UCCIEO008AHUIO CEOUICTE
gewecms, UMEIUWUX 8ANCHOe NPAKMUYECKoe 3HaueHue.

TemaTnveckoe mIIaHMPOBAHUE

Ne Tema ypoxka, TuIl ypoka OcHoOBHBbIE BUJbI Y4eOHOMH JesITeIbHOCTH

ypoKa

1 XapaKkTepUCTHKA XUMHUUECKOro | XapaKTepUCTUKA XUMHUYECKHUX 3JIEMEHTOB 1-3-T0 epruoaoB
3JIeMEHTa Ha OCHOBAaHUH €r0 1o ux nosioxkenuto B [1C
nonoxeHus B [lepuonuyeckoit
cucteme /1. 1. MenneneeBa

2 CBolicTBa OKCHIOB, KHCIIOT, CocTaBiieHHE MOJNEKYIISIPHBIX MOTHBIX U COKPAIIEHHBIX
OCHOBAHMI U COJIEH B CBETE VWOHHBIX YPAaBHEHUH peakLuii
TEOPUH IEKTPOIUTUUECKON
JUCCOLMAINY U OKHCIICHHSI-

BOCCTAHOBJICHHUS

3 AMdoTepHBIE OKCUJIBI 1 Onpenenenue MOHATHS «aM(DOTEPHBIE COSAMHEHUS.

THUIPOKCHIBI Habmronenue n onmcanue peakuuii MeX.y BEIIECTBAMH C
ITOMOUIBIO €CTECTBEHHOT'O S3bIKA U S3bIKA XUMHH.
[IpoBeneHme ONbITOB, MOATBEPKAAIOMINX XUMUYECKUE
CBOICTBa aM(OTEPHBIX OKCHJIOB U THAPOOKCHIOB.

4 [lepuoanuecknuii 3aK0H U Omnpenenenue BUAOB KiIacCU(PHUKALMU: €CTECTBEHHOH 1
[Tepuonnueckas cucrema 1. . | uckyccrsenHoi. Coznanue MoJeel ¢ BbIACICHUEM
MeH/ieneeBa B CBETE YUCHHUS O | CYIIECTBEHHBIX XapaKTEPUCTUK 00BEKTa U MPEACTABICHUEM
CTPOEHHMH aTOMa HX B 3HAKOBO-CUMBOJIMUYECKON opme

5 XumMuyeckasi OpraHu3aius XapakTepuCTHKa POJIM XUMUYECKHX 3JIEMEHTOB B )KUBOH H
YKUBOW U HEKMBOM NPUPOJIBI HEXUBOU IPUPOJE.

6 Knaccudukamms xumudecknx | OnpeneneHue MOHATHIA PEaKIHii: COSTNHEHHS, Pa3I0KEeHN,

peaKUUid O pa3IuYHbIM
OCHOBAaHHUSIM

oOMeHa, 3aMeleH s, HeHTpann3amnu, 3K30-,
SHIOTEpMUYECKHe oOpaTumble 1 HeoOpaTumele, OBP, romo-,
reTeporeHHble, KaTaTUTHIECKHE, TeIIOBOH 3 ekt
XUMHUYECKON peakiivu.

XapakTepucThka

XUMHUYECKUX PEAKLU 10 pa3IuuHbIM IPU3HAKAM.
CocTaBrneHne MONEKYISIPHBIX TOJTHBIX U COKPAIIEHHBIX
HOHHBIX YPABHEHHUH peakLyi.




OHpe,E[CJ'ICHI/IC OKHCJIHUTECIIA 1 BOCCTAHOBUTECIIA, OKMCICHUA U
BOCCTaHOBJICHUA.

Ha6J'IIOIlCHI/Ie 1 OIIMCAHUEC peaKuHﬁ MCXKAY BCHICCTBAMU C
IIOMOIIBIO A3bIKA XUMHH.

7 ITonsiTre 0 ckopocTH OmnpenesneHue NOHATUS
XUMHUYECKOM peaKuy. «CKOPOCTb XUMHUYECKON PEaKIIUN.
OOmpsicHenue (hakTOpPOB, BIUSIOIINX HA CKOPOCTh XUMHUYECKHX
peaxuuii.
Habumonenne u onmcanme peakiiuii MeXay BEIIeCTBAMH C
MTOMOUIBIO SI3bIKA XUMHH.
[IpoBeneHue onbITOB, MOATBEPKAAIOIINX 3aBUCHMOCTD
CKOPOCTH XMMUYECKUX PEaKLHH 0T (haKTOPOB.
8 KaramuzaTops! Omnpenenenue MOHATHS «KaTaIU3aTOP».
Habmronenue n onmcanue peakuuii MeXy BEIIECTBAMH C
TTOMOUIBIO SI3bIKA XUMHH.
IIpoBeneHme ONBITOB, MOATBEPKAAIOIINX 3aBUCHMOCTb
CKOPOCTH XMMUYECKUX PEAKLHUH 0T (haKTOPOB.
9 O06o0061meHue u cuctemarusanus | OOmas XapakTepUCTHKA XUMHUYECKUX SIIEMECHTOB
3HaHUMI U XUMHUYECKUX PEaKLIUM.
no TeMe «BBeaeHme» 113 u [ICXD I.1.MeHpaeneeBa B BUE TaOIHI, CXEM,
OTIOPHOT'O KOHCTIEKTA, B T.4. ¢ TpuMeHeHueM cpeacts UKT
10 Kounrpoabnas pa6oraNel no
TeMe «BBeneHue»
11- [TonoxeHue 31€MEHTOB- Onpenenenue NOHATHS «MeTaIILDy. COCTaBIeHHE
12 MetasuioB B [lepuonnueckoit XapaKTEPUCTUKHU
cucreme JI. 1. Menzaeneesa u XUMHUYECKHX 3JIEMEHTOB-METAIJIOB 110 UX MOJI0KEHHIO B
0COOEHHOCTH CTPOCHHSI X [ICX5 J.1.Menneneesa.
aToMoB. Pusnyeckue cBOMCTBa | XapaKTePUCTHUKA CTPOCHHS U OOIINX XUMHUIECKHUX CBOICTB
MeTainos. Crinassl METaJIJIOB.
13 XVMHYECKHEe CBOICTBA Onpenenenne MOHATHS «psAJl aKTUBHOCTH METAJIOBY.
METaJIJIOB XapakTepUCTHKa XUMHUYECKUX CBONCTB METAJJIOB.
OOBsicHEeHNE 3aBUCUMOCTH CBOMCTB METAJUIOB OT MOJOKEHUS
B [ICXD JI.1.Menneneena.
CocTaBiieHHE MOJIEKYIISIPHBIX YPAaBHEHHH PEaKIHM,
XapaKTepU3YIOIUX XUMHUYECKUE CBONCTBA METAJIIOB U UX
COEIMHEHMI: 3JIEKTPOHHBIX YPABHEHUH, IPOLIECCOB
OKHCJICHUS] M BOCCTAHOBJICHUS; ypaBHEeHH D /1.
Habmronenue n onmcanue XMMUYECKOT0 SKCIIEPUMEHTA.
[Ipencrasienne HHPOPMAIIMK B BUIE TAOJUII, CXEM,
OTIOPHOTO KOHCIIEKTA, B T.4. ¢ puMeHeHneM cpeacts UKT
14 Mertannsl B ipupose. Oouue CocTaBiieHuE MOJNEKYISPHBIX YPaBHEHUH Peakuid n
CHOCOOBI UX MOJTyYEeHHUS 3NIEKTPOHHBIX YPAaBHEHUN U MPOIIECCOB OKUCIIEHHS U
BOCCTAHOBJICHHSA, XapaKTEPU3YIOMINX CIIOCOOBI TOTyUEHUS
METaJJIOB.
[Ton6op AONONHUTENBLHON JTUTEPATYPHI.
15- Pemenue pacueTHbIX 3a1a4 ¢ Onpenenenne NOHATHS «MaccoBas A0JS», IPAKTUIECKOTO U
16 MTOHSTHEM MaccoBast OIS TEOPETHYECKOTO BBIXOA.
BBIXO/a MPOAYKTa
17 [TonsiTre o koppo3uu MetaoB | OnpeseneHue MOHATHIA: «KOPPO3U», «XUMHUUECKas U
JNEKTPOXUMHUYECKAST KOPPOIH.
XapakTepUCTHKA CIIOCOOOB 3aIUTHl METAJUIOB OT KOPPO3HH.
18 [{enounble MeTAIIBL: OOLIAs OnpeneneHne NOHATHS «ILEJI0YHbIe MeTauIbDy. CocTaBlIeHNE

XapaKTepPUCTHKA

XapaKTCPUCTUKHU HICJIOYHBIX METAJJIOB IO MX IMOJIOXKCHHUIO B




IICX3 .M. Menpaeneena.
XapaKkTepUCTHKA CTPOCHUS M 00IINX (QU3NICCKUX U
XUMUYECKHUX CBOMCTB IIEI0YHBIX METAJIOB.

19

CoeauHeHus IICJIOYHBIX
MCTaJIJIOB

XapakTepucTrKa PU3NICCKUX U XUMHYSCKUX CBOMCTB
OKCHJIOB U TUJIPOOKCH/IOB

IIEI0YHBIX METAJIIOB.

CocrapneHue MOJEKYISIPHBIX YPaBHEHUHN peakIui,
XapaKTEPU3YIOMINX XUMHUUYECKUE CBOMCTBA IIETOYHBIX
METAJJIOB M UX COCTUHECHHIA.

OOBsicHEHNE 3aBUCUMOCTH CBOMCTB IIEJIOYHBIX METAIOB OT
nonoxxenus B [ICXD JI.11.Menpeneena.

Brruncnenne mo xumrdeckuM GopMyiaM u ypaBHEHUSIM
peaKIuii, IPOTEKAIUX C yYACTUEM IIEIOYHBIX METAJUIOB U
HUX COCJIMHEHMH.

20

IIlemouHO3eMeIbHBIC METAILIBL:
o01Iast XxapaKTeprCcTHKa

Ormpenenenne NOHITHS «IIEeT0YHO3EMETbHBIC METAIITBDY.
CocraBieHne XapaKTEePUCTHKHU IETOYHO3EMENTbHBIX
MeTaJlIoB 110 uX nojoxkenuto B IICXD /.. Menneneena.
XapakTepuCTHKa CTPOSHUS B 00X (hU3NIECKUX U
XMMHYECKHUX CBOMCTB IIET0YHO3EMETBHBIX METAIIIOB.

21

Coennuenns
LEJIOYHO3EMENIFHBIX METAIIJIOB

XapakTepucTrKa PU3NISCKUX U XUMHYSCKUX CBOMCTB
OKCUJOB U

TUAPOOKCUIOB IIEI0YHO3EMENBHBIX METAILJIOB.
CocTaBrneHue MOJNEKYJISIPHBIX YPaBHEHUH PEeaKIHid,
XapaKTEPU3YIOMINX XUMUUYECKUE CBOMCTBA
LIEI0YHO3EMENBHBIX METAIJIOB U UX COEITUHEHUN.
OOBscHEHUE 3aBUCUMOCTH CBOKCTB
IIEJI0YHO3EMEIBHBIXMETAIOB OT nojoxkeHus B IICXD
J.11.Menneneena.

BoruucieHue mo XuMuueckuM GopMysiaM u ypaBHESHUSIM
pEeaKLHnii, MPOTEKAOIINX C YHYACTUEM IIEJI0YHO3EMENIbHBIX
METAJUIOB U UX COCIUHEHUI.

22

AJIOMUHHI — TTePEeXOIHBIH
anemMeHT. DHU3ndecKue u
XUMHUYECKHE CBOWCTBA
anmoMunus. Ilonydyenue u
[IPUMEHEHUE ATFOMUHUS

CocTaBlieHuE XapaKTePUCTUKK aTFOMUHUS 110 €T0
nonoxxeruto B [ICXD JI.1. Menpeneena.
XapakTepucTHKa CTPOCHUS U O0IIUX (PUIHUECKUX U
XUMHYECKUX CBOMCTB aJIIOMUHUS

23

CoenuHeHus aTIOMUHUS —
OKCHJ] ¥ TUZIPOOKCH]I, HX
amMQOTepHBIN XapakTep.

XapakTepucTrKa PU3NIECKUX U XUMHUYECKUX CBOICTB
OKCHJIOB ¥ TUAPOOKCHUIOB aTFOMHUHHUS.

CocTaBreHue MONEKYJISIPHBIX YPaBHEHUN PEeaKIIHi,
XapaKTEPU3YIOMINX XUMUUYECKUE CBOMCTBA AIFOMUHMUS U €T0
COCIUHCHMH.

OOBsicHEHNE 3aBUCUMOCTH CBOMCTB aJIFOMUHHMS OT ITOJIOKEHHUS
B [ICXD JI.U.Menneneena.

Brrurcnenue mo xumudeckuM GopMyiaM H ypaBHEHUSIM
peaKITiii, MPOTEKAIONTNX C yIaCTHEM aJTIOMUHUS U €T0
COCIMHEHMI.

24

Keneso — amement VIII
TPYIIIBI TOOOYHOM MO PYIIITHL.
dusznueckre U XUMHYECKHE
CBOlMcTBa keJie3a. HaxoxxaeHue
B MIPUPOJIE.

CocTaBiieHre XapaKTePUCTHUKH Kelie3a Mo ero
nonoxxeruto B [IICXD /.. MeHneneena.
XapaKkTepuCTHKA CTPOSHHUS U O0IINX (GU3NICCKUX U
XMMHYECKUX CBOMCTB Kene3a .




25- Coenunenus xene3a +2,+3 ux | XapakTepucTuka (pU3NIecKuX U XUMHUYECKHX CBOICTB
26 Ka4ye€CTBEHHOE ONPEEIICHHUE. OKCHJOB U TUAPOOKCUIOB JKEJE3a.
I'enernueckue psapl Fe +2u Fe | CocTaBneHue MONEKYISIPHBIX YpaBHEHUH PEaKIUM,
+3. XapaKTepU3YIOIUX XUMUUECKHE CBOWCTBA JKeJe3a U ero
COETMHECHU.
OO0BbsacHeHne 3aBUCHMOCTH CBOMCTB ele3a OT MTOJIOKEHUS B
[ICX5 J.1.Menneneesa.
Brrancnenue no xumudeckuM GopMyIaM B ypaBHEHHUSIM
peaKIuii, MPOTEKAIOUX C YYACTUEM XKENE3a U €ro
COCIMHEHUM.

27 O60011eHNe 3HaHUI TT0 TEMe Brruncnienne no xumuueckum GopmysiaM U

«Mertamnb» YPAaBHEHUSIM PEAKLUMH, IPOTEKAIOIINX C YIaCTHEM METAJIOB U
HX COECIMHEHUH.

28 KouTtpoannasi padora Ne2 1o
Teme «MeTamben)

29 [pakTHyeckast padora Nel Pabora ¢ maGoparopHbIM 000pYIOBAaHHUEM U
Ocy1ecTBiIeHNE HEMOYKU HarpeBaTeNbHBIMY ITPHOOpaMu B cOOTBEeTCTBUH ¢ [IpaBmmamu
XUMUYECKUX IPEBPALICHUI Tb.

Habmtonenue cBOWCTB METAJUIOB M UX COSANHEHHUN
SIBJICHUM, IPOUCXOASIIUX C HUMH.

Onurcanrue XMUMUYECKOTO 3KCIEPUMEHTa C TIOMOLIBIO
PYCCKOTO S3bIKa U SI3bIKA XUMHUU.

DopMHUPOBAHUE BBIBOJIOB IO PE3YJIBTATAM IIPOBEACHHOIO
SKCIIEPUMEHTA.

30 I[MpakTHyeckasi padora Ne2 Pabora ¢ maGoparopHbiM 000pYIOBAaHHUEM U
Pemenwne skcriepuMeHTABHBIX | HArpeBaTeNbHBIMU IPUOOpPaMU B COOTBETCTBHH ¢ [IpaBumamu
3a/1a4 Ha paclo3HaBaHUE U Tb.

MOJy4Y€HUE COCAMHEHUI HaouroieHre cBOMCTB METALIOB U UX COEAUHEHUN U
METaJJIOB SIBJICHUM, IPOUCXOASIIUX C HUMH.
Ornurcanre XMMUYECKOTO 3KCIEPUMEHTa ¢ TIOMOLIBIO
PYCCKOTO S3bIKa U SI3bIKA XUMHUU.
®opMHUpOBaHKE BBIBOJIOB 110 pe3yJIbTaTaM IPOBEICHHOTO
SKCIIEPUMEHTA.

31 OO0mas xapakTeprucTHKa OrnpeneneHre NOHITUN «HEMETAIIBD), «TaJOTEHBD,
HEMETAJIIOB «aJUTOTPOTHBIE BUIOU3MEHEHUSD.

XapaKTepUCTUKA XUMUYECKUX 3JIEMEHTOB- HEMETAJLIOB:
CTpoeHwne, GU3NIecKre CBOICTBA HEMETAILIOB.

32 OOmire XUMUYECKUE CBOWCTBA | XapaKTepUCTHKA XUMUYECKUAX JIEMEHTOB- HEMETAILIOB!
HemeTauioB. Hemeraibl B CTpoeHue, GU3NIECKUE CBOMCTRA.

MPUPOAE U CTIOCOOBI NX CocTraBiieHue Ha3BaHUM COETUHEHUH HEMETAIUIOB TI0 UX

MOJTyYEHUS ¢dbopmyne u ux GopMyI Mo Ha3BAHHMIO.
CocTaBneHue MOJNEKYISIPHBIX YPaBHEHHAH, XapaKTePU3YIOIINX
XUMHUUYECKNE CBOWCTBA HEMETAIIJIOB.
YcTaHoBIEHNE TPUUNHHO-CIIEACTBEHHBIX CBA3EH MEXTY
CTPOEHHEM aTOMa XUMHUYECKOW CBSA3BIO, TUTIOM
KPHUCTAJUIMYECKON PEIIETKY HEMETAJUIOB U UX COECAUHEHUH,
HX XUMHUYECKHMHU CBOMCTBaMHU.

33 Bonopon XapakTeprucTHKa BOJOPOAa: CTPOCHHUE, (PU3UUECKUE U

XUMHUYCCKUC CBOﬁCTBa, nonyquI/Ie 158 HpI/IMeHeHI/Ie.
BrimosHeHE pacyeToB MO0 XUMHYECKUM (hOopMyIaM H
YpaBHEHUSIM PEaKLUH, IPOTEKAIOIIUX C YY4aCTHEM BOJOPOAA U
€Tr0 COeTUHEHHUI.




34

Bona

XapakTepuCTHKa BOJIBI: COCTaB, (U3NICCKUEC U
XHMHUYECKHE CBOMCTBA, HAX0XKICHUE B IIPUPOJIE U
npuMmenenue. CocraBnenne MYP, xapaktepuzyrommx
XUMUYECKHE CBOMCTBA BoAbl, MOb. BrinonHneHnue pacueToB
10 XUMHUYECKUM (HOpMyJIaM B ypaBHEHHSIM peaKIlni,
MPOTEKAIOLIUX C YYACTHEM BOJBL.

35

T"anoreusr: oOmas
XapaKTePUCTHKA

XapakTepUCTHKA T'aJIOI€HOB: COCTaB, (PU3NIECKUE U
XUMHYECKHE CBOWCTBA, HAXOXKACHHE B TIPUPOIC U
npuMmenenue. CocraBnenne MYP, xapaktepuzyrommx
XAMUYECKHE CBOMCTBA rajorenos, MOB. Brinonnenue
pPacyeToB 10 XMMUIECKUM (OpMyJIaM U YpaBHEHHUSIM
peaKuii, MPOTEKAOIUX C y4aCTUEM I'AJIOTEHOB.

36

CoenrHeHus TaJoreHOB

XapakTeprucTHKa COeIMHEHUHN TaJIOTeHOB: COCTaB,
($u3nUecKue 1 XMMHYECKHE CBOMCTBA,

HaxOoXKIeHHUE B mpupoe u npumenenne. Cocrapienue MVYP,
XapaKTEPU3YIOMINX XUMUUYECKUE CBOMCTBA COCAUHEHUI
ranoreHoB, MOb. BeinosHeHuE pacyeToB N0 XUMUYECKUM
(dhopMyiaM 1 ypaBHEHHUSIM PEaKIHiA, MPOTEKAIOIIUX C
y4aCTuEM COCILI/IHCHI/Iﬁ TaJIOI'€HOB.

Habntonenue n onmcanne XMMUYECKOT0 IKCIIEPUMEHTA IO
pacro3HaBaHUIO XJIOPUA-, OPOMHI-, HOAN- HOHOB.

37

Kucnopon

XapakTepucTHKa KUCIIOPOIa: CTPOCHHE, PU3NIECKHE U
XUMHYECKHE CBOWCTBA, TMOyIEeHUE U TPIMEHEHHE.
BrlnosiHeHHE pacyeToB MO0 XMMHYSCKUM (opMysIaM U
YpaBHEHUSAM PEAKIUH, IPOTEKAIOIINX C YIaCTHEM KUCIOPOa
M €T0 COCTUHCHHH.

38

Cepa, ee pusnieckue u
XHUMHUYECKUE CBOMCTBA

XapakTepucTHKa Cephl: CTPOCHUE, PU3NIECKHE U XUMHUIECKHE
CBOﬁCTBa, HOHy‘{eHI/Ie nu HpI/IMeHeHI/Ie.

BrimonmHeHE pacyeToB M0 XUMHUYECKAM popMyIaM H
YPaBHEHUSIM PEAKUUH, IPOTEKAIOIIUX C YIaCTHEM CEPBI U €r0
COEIMHEHU .

39

CO@HHH@HI/ISI CCPBI

XapaKkTepuCTHKa COEAMHEHNH CEepBI: COCTaB, PU3NUYECKUE U
XUMHUYECKHE CBOWCTBA, HAXOXKACHHUE B IPUPOJE U
npumenenue. Coctarienne MYP, xapakTepuzyromumx
XUMHUYECKHE CBOWCTBA COEAMHEHUH CEpBI,

MDOb. BrlnojaHeHue pacyeToB M0 XMMHUYECKUM popMynaM u
YpaBHEHUSM peaklrii, MPOTEKAIOIIUX C y4aCTHEM
COEIMHEHHH CepBl.

40

CepHaﬁ KHCJIOTa KakK
QJICKTPOJIUT U €€ COJIU

XapakTeprucTHKa CEPHON KHCIIOTBI: COCTaB, GU3NUECKHE U
XUMHYECKHE CBOWCTBA, HAXOXKACHNE B IPUPOIE U
npuMmeHnenue. CocraBnenne MYP, xapakrepuzyrommx
XUMHUYECKHE CBOWCTBA CEpHON KHCI0Thl, MOb. Brinonnenue
pacdeToB 1Mo XUMHUYECKHM (HOpMyJiaM U YPaBHEHUSIM
PpeaKLuii, MPOTEKAOIUX C yYaCTUEM CEPHOU KUCIIOTHI.

41

CepHast KHCIIOTa KaKk
okucautens. [Tonydyenue u
MIPUMEHEHUE CEPHON KHCIIOTBI

CocraBnenue MYP, xapakTepu3yromux XuMHIeCKHe
CBOIicTBa cepHOil kucnoTel, MOb. BeimonHerne pacyeToB mo
XUMUYEeCKUM QOopMyiaM U YpaBHEHHAM PEaKLUiH,
MIPOTEKAOIIUX C YYaCTUEM CEPHON KHCIIOTHI.




42

A30T U eTo CBOWCTBA

XapakTepuCcTHKa a30Ta: CTPOCHUE, (pu3udecKue u
XUMUYECKHE CBOMCTBA, TIOyUeHHE U IIPUMCHCHHE.
BrlinosiHeHNE pacyeToB MO0 XUMHYECKUM (hopMyIaM
YpaBHEHUSM PEAKIUH, IPOTEKAIOIINX C YIaCTUEM a30Ta U €T0
COCTUHCHMH.

43

AMMUaK ¥ €ro COeqUHEHUS.
Conu aMMoHUS

XapakTepucTHKa aMMHaKa: CTpOeHHE, GU3NIECKIe U
XUMHYECKUE CBOWCTBA, MOJIyYCHUE U TPUMEHCHUE,
BrlinosHeHNE pacyeToB MO0 XUMHYECKUM (hopMyIaM
YpaBHEHUSM peaklnii, MPOTEKAIONNX C YIaCTHEM aMMHaKa.

44

Oxcuasl a3ora

XapaKkTeprucTHKa OKCHIOB a30Ta: COCTaB, GU3MIECKHUE U
XUMUYECKUE CBOMCTBA, HAXOXKICHHUE B IPUPOIC U
npumenenune. CocraBienne MY P, xapakrepusyromninx
XAMHUYECKHE CBOMCTBA OKCUIOB a30Ta, MOB. Brinonnenue
PacUeToRB M0 XUMUYECKUM (DOpMYJIaM U YPaBHCHUSIM
peaKIuii, MPOTEKAIONUX C yYaCTUEM OKCHUJIOB a30Ta.

45

A30THas KHUCIOTa KaK
3JIEKTPOJIUT, €€ IPUMEHEHUE

XapakTepucTHKa a30THOW KUCIIOTHL: COCTaB, (PU3NIECKUE U
XUMHNYECKHE CBOﬁCTBa, HaxXO0XIC€HUC B IPUPOJALC U
npumenenue. Cocrtasienne MYP, xapaktepuzyrommx
XUMHYECKHE CBOMCTBA a30THOM KHCIOTH, MOB. Brimonnenne
pacueToB M0 XUMHYECKHM (HOPMYJIaM B ypaBHEHUSIM
pEaKuuii, MPOTEKAIOUIUX C

Y4aCTHEM a30THOH KHUCIIOTBHI.

46

A3oTHAas KHUCI0Ta KaK
OKHCIIUTEID, €€ MOITydeHue

Cocrasnenue MYP, xapakTepu3yromux XuMHIeCcK1e
CBOMCTBa a30THOM KucioTel, MOb. BrinonHenue pacueTos o
XUMHYEeCKUM QOopMyJiaM U YpaBHEHHSIM Peakiuii,
MIPOTEKAIOIINX C YYaCTHEM a30THOM KHCIIOTHI.
XapaKkTepuUCTUKA MOJIyYECHHsI a30THOM KUCIIOTHI. BeinoaHeHne
pacyeToB 0 XUMHYECKUM (OpMyJIaM U YPaBHEHHUSIM peaKLuit
c

Yy4acTHEM a30THOM KHUCIIOTHI.

47

dochop. CoenuneHus
dbocdopa. [Mousitue o
(hocdopHbIX ynoOpeHusIX

XapakTepuctrka gochopa: CTpoeHHE,

(uznveckre 1 XMMUYECKUE CBOWCTBA, TIOTY4YCHUE U
PUMEHEHHE.

BeimosiHeHHE pacyeToB 0 XMMUYECKHM (popMyam u
YpaBHEHUSM peaKIuii, MPOTEKAIIUX ¢ yuactueM (ocdar-
MOHOB.

CocrtaBnenne MYP, xapakTepu3yromux XUMHIECKHE
cBoticTBa hocdopa u ero coenunenuii, MOb.

48

Yraepon

XapakTepucTuKa yriepoja: CTpoeHue, Gu3HIecKue u
XUMHUYECKHE CBOWCTBA, MOJIyYEHUE U TPUMEHEHUE.
BrinonneHne pacueToB 1o XUMHYECKUM (HopMysIaM U
YpaBHEHUSM peaklrii, MPOTEKAIONINX C yIaCTHEM YTJIepOa.
CocraBnenue MYP, xapakTepu3yromux XuMHIeCKHe
CBOICTBa yriepojia 1 ero coeauHenni, MOb.

49

Oxkcunpl yriepoaa

XapakTepucTHKa OKCHIOB yIJIEpoia: CTPOSHHE, (HU3HMUECKIE
Y XMMHUYECKHE CBOMCTBA, MOTyYeHHE U IPUMEHEHHE.
BrinonneHne pacueToB 1o XUMUYECKUM (HopMysIaM U
YPaBHEHUSIM peaklnui, MIPOTEKAIOIUX C YIaCTUEM OKCH/IOB
yriepoaa.

CocraBnenue MYP, xapakTepu3yromux XuMHIeCKHe
CBOMCTBa OKCUIOB yriiepoja, MOB.

50

VYronpHasa KUCI0Ta U €€ COJIN.
JKecTKoCTh BOJIBI U CIIOCOOBI €6

OrmpeneneHre MOHATHH «BpeMEHHasI, TOCTOSIHHAS U 001I1as
’KECTKOCTD BOJIBI.




YCTpaHECHUS

XapakTepuCTHKa YrOJIbHOM KHCIIOTHI U €€ COJIEH: CTpOeHHE,
¢du3nyYecKne 1 XMMUYECKHE CBOMCTBA, TTOTydeHHE U
NIpUMEHEHUE.

BrinonneHne pacueToB Mo XUMHUECKUM (HopMysIaM U
YPAaBHEHUSIM PEAKLUHI, IPOTEKAOIINX C YH4aCTHEM YT OJIbHOU
KHCIIOTHI H €€ COJEH.

CocraBnenue MYP, xapakTepu3yromux XuMHIeCKHIe
CBOMCTBA yroJIBHON KHUCIIOTHI U ee coneit, MOB.

o1

Kpemuuii

XapakTepucTHKa KPEMHUS: CTPOCHNUE, (pr3mdeckne 1
XUMHYECKHE CBOWCTBA, TMOIyIEeHUE U TPIMEHEHHE.
BrinonneHne pacueToB o XUMHUUECKUM (HopMysIaM U
YpaBHEHUSM peaKklnii, MPOTEKAIONNX C YIaCTHEM KPEMHUS
Cocrasnenne MYP, xapakTepu3yrmnux XUMHIECKHIe
cBoiicTBa kpemHusi, MOb

52

CoennHeHus KpeMHUS

XapakTepucTHKa COENHEHN KPEMHUS: CTPOEHUE,
(u3uUecKue 1 XUMHUYECKHE CBOMCTBA, IIOIy4YeHUE U
MIPUMEHEHUE.

BrinonHeHne pacueToB o0 XUMHUECKUM (HOpMyIaM U
YPaBHEHUSM PEaKLH, IPOTEKAIOIIUX C yYaCTHEM
COETMHEHUU KPEMHHSL.

Cocrasnenue MYP, xapakTepu3yomux XuMHIecK1e
CBOIcTBa coequHeHni kpemHus, MOb.

53

CunukartHas IIPOMBIIIJIEHHOCTDH

XapaKTepUCTUKA CUIIMKATHON MPOMBILUIEHHOCTH

54

O0001enue 1o TeMe
«HemeTtaimis

Brrancnenye no xumMuueckiuM GopMysiaM B ypaBHEHHUSIM
peakuui , MpOTEeKaIOIINX C yYacTHEM HEMETAIIJIOB U UX
coenuuenwuii. [IpencraBnenne nadopmaruu mo Teme
«Hemerannsn» B BUjie TaONHUI, CXeM, OLIOPHOTO KOHCIICKTA, B
T.4. ¢ npuMeHenueM cpeacts UKT.

55

KonTposbnas padora Ne3 no
TeMe «HemeTammbey

56

Tema 4. IlpakTukym 2.
«CBolicTBa COeTUHEHMI
HEMETALJIOB)

57

IIpakTHyeckast padora Ne 3.
Pemenne OKCIICPUMCEHTAJIbHBIX
3azmad no teMe «lloarpynna
raJoreHoOB»

OKcIIepUMEHTAIbHBIE UCCIIEA0BAHMS CBOWCTB HEMETAIJIOB U
UX COeIMHEHH, PelIeHre SKCIIEPUMEHTABHBIX 3a/1a4.
Pabota ¢ nabopaTopHbIM 000pYAOBAaHHEM H
HarpeBaTenbHbIME ITprdopamu ¢ [Ipasunamu Th.
Habmtonenue 3a cBOHCTBaMU rajloreHoB,

WX COCAMHEHHH U SBJICHUSMH, TPOUCXOISIINMHU C HUMH.
Onucanne XMMHYECKOTO SKCIIEPUMEHTA C TOMOIIIBIO
PYCCKOTO S3bIKa U SI3bIKa XUMHH.

@opMHpOBaHKE BBIBOJOB IO PE3yJIbTaTaM IIPOBEICHHOTO
JKCIIEpPUMEHTA.

Opranun3zanus yueOHOro B3auMOJEHCTBUS B IPyIIIIE.

58

IIpakTHyeckasi paGorta Ne S.
Pemenue sxcnepuMeHTaIbHBIX
3agad o teme «lloarpymnmna
KHCIIOPO/Iay

OKCTepUMeHTaJIbHBIE HCCIIeIOBAaHISI CBONCTB KUCIOPOIa 1
€ro COEJHEHNH, PEIIEHNE SKCIIEPUMEHTAIBHBIX 33/a.
Pabota ¢ nabopaTopHbIM 000pPYAOBAaHHEM H
HarpeBaTenbHbIME ITprOopamu ¢ [Ipasunamu Th.
Habumroienue 3a cBOMCTBaMH KHCIIOPOJA, €10 COETUHEHUN U
SIBIICHUSIMH, TPOUCXOSAIINMU C HUMHU.

Onmcanne XMMHYECKOTO SKCIIEPUMEHTA C TTOMOIIBIO
PYCCKOTO SI3bIKa M SI3bIKA XMMHHU.




dopmMupoBaHKE BHIBOJIOB O PE3yJIbTaTaM MPOBEACHHOTO
JKCIIEpUMEHTA.
Opranu3zanys yueOHOT0 B3aUMOJICHCTBUS B TPYIIIIE.

59 IIpakTuyeckas padora Ne6 PaGora ¢ maboparopHsIM 000pyIOBAaHHEM U
[lomyuenue, cobupanue u HarpeBaTelbHBIMU TIprOopamu ¢ [Ipasuinamu Thb.
pacro3HaBaHUE Ta30B. Habmronenue 3a cBoiictBamMu

HEMETAJIJIOB, UX COCMHEHNH U SBICHUSIMHU, TPOUCXOASIIIUMHI
C HUMU.

Onmcanne XUMAYECKOTO SKCIIEPUMEHTA C TIOMOIIBIO
PYCCKOTO 53bIKa U SI3bIKA XUMHUU.

@opMHUpPOBaHUE BBIBOJIOB IO PE3YJIBTATAM [IPOBEACHHOIO
3KCIIEPUMEHTA.

Opranu3zanys yueOHOTo B3aUMOJICHCTBUS B TPYIIIIE.

60 [Tepronnuecknii 3aK0H U IIpencrasnenne nadopmarmu o teme 113 u [ICXD
ITepunonnueckas cucrema 1. 1. | I.M.MenneneeBa B cBeTe TEOPUU CTPOCHUS aTOMA B BUJIE
MeHnzeneeBa B cBeTE TEOpUU TabJIHII, CXeM, OTTIOPHOT'0 KOHCIIEKTa, B T.U. C IPUMEHEHHEM
CTPOEHHUSA aToMa cpencts UKT.

61 3aKOHOMEPHOCTH U3MEHEHHUS [pencrasnenne napopmaruu mo teme 113 u [ICXD
CBONCTB DJIEMEHTOB U UX J.1.Menneneesa B cBETE TEOPUU CTPOCHUS aTOMa B BUJIE
COEIMHEHU B IEpUOIax U TaOIUII, CXeM, OTIOPHOTO KOHCIIEKTA, B T.4. C IPUMEHEHHEM
CpyIIax B CBETE cpencts UKT.

HPEACTABICHUNA O CTPOCHUU
aTOMOB 3JIEMEHTOB. 3HAUCHHE
ITepuonnueckoro 3akoHa

62 Buapl XuMHYeCKHX CBI3EH U [Ipencrasienue HHGOpPMAIUU IO TeMe «BUIbI XUMUYECKHX
THIIBl KPUCTAIIINYECKUX CBSI3€H W THITHI KPUCTAITMYECKUAX PEIICTOK» B BUIE TaOIHII,
peuieTok. B3anmocssi3p CXEM, OIOPHOI0 KOHCIEKTA, B T.4. C IPUMEHEHUEM CPEACTB
CTPOEHUS U CBOWCTB BEILIECTB HUKT.

BrinonHenune TecTOBBIX 3a/laHUN.

63 Knaccudukamus xumuaeckux | [IpencraBnenne naopmarum mo reme «Knaccudukarms
peaxiuii Mo pa3Iu4HbIM XUMHUYECKUX PEaKIuil Mo pa3anyHbeIM Mpu3HakaM. CKopocTh
MIpU3HAKaM. XUMUYECKUX PEeaKIni» B BUJE TAOJHII, CXeM, OITOPHOTO

KOHCIIEKTa, B T.4. ¢ npuMeHeHueM cpeacts UKT.
BrinonHeHune TecTOBBIX 3a/laHUN.

64 CKOpOCTb XUMHUECKUX
peaxkuuii

65 Knaccuduxarms [Ipencrasnenne napopmanuu no teme «Kimaccnpukanms
HEOPTaHWYECKUX BEIIECTB HEOPraHMYECKHUX BEIIECTB» B BHJIE TAOIHII, CXEM, OTIOPHOTO

KOHCIIEKTa, B T.4. C IPUMEHEHUEM
cpencts MKT.
BrinosHeHnne TeCTOBRIX 3alaHUMN.

66 CBolicTBa HEOPraHMUECKUX
BEIIECTB

67 I'enetnueckwue psapl Metainia, | [pepcrasienne nHGpopMamu o TeMe «[ eHeTHIecKue psiibl
HEMeTallIa U TIEPEXOIHOTO MeTaJjia, HeMeTajlla ¥ TIEPEXOHOTO METalIa) B BUE
MeTaiia TabJH1L, cXeM, OIIOPHOT0 KOHCIIEKTA, B T.U. C IPUMEHEHUEM

cpeacts UKT.
Brinosnenune TeCTOBRIX 3alaHUMN.
68-69 | TpeHMHI-TEeCTUPOBAHUE T10 BrinonHeHue TecTa 3a Kypc OCHOBHOW IIKOJIBI

BapuantaM [ A npomusix net
u




JIEeMOBEPCUH

70 Koutpoabnasi padora Ned
Pemenue I'A

Htoro: 70 yacos

MarepunajbHO-TeXHHYECKOEe 00eclieyeHne:

Jli1s 00y4eHHs ydaumxcs OCHOBHOM IIKOJIbI B COOTBETCTBUU C TPEOOBAHUSIMU
denepanbHOr0 rocyapCTBEHHOI0 00pa30BaTENbHOIO CTaHAapTa HEOOX0IUMMa
peann3anus JesiTeIbHOCTHOTO o1X0/a. [lesTenbHOCTHBIN MoaX0 ] TpedyeT
MOCTOSIHHOM OMOPBI MpoLecca 00y4eHHs] XMMHUH Ha JEMOHCTPALIMOHHBIHI
HKCIIEPUMEHT, MPAKTUYECKUE 3aHATUS U TAOOPATOPHBIE OTIBITHI, BHIOTHIEMbIE
yuaniumucs. Kabuner XuMuu ocHaIEH KOMITJIEKTOM JIEMOHCTPAIIMOHHOTO U

71a00paTOPHOTO 0OOPYAOBAHUS 110 XUMUHU JIJISI OCHOBHOM IIKOJIBI. B kabunere Xumuu
OCYILIECTBISIFOTCS KaK ypoOuHasi, TAK U BHEYpOoUuHasi GOpMbI yueOHO-BOCIUTATEIBHOM ACSTEILHOCTH C
ydarmumucs. OcHalleHHe B O0JTbIIeH YacTu cOOTBETCTBYET [lepeuHro 060pyaoBaHus KaOUHETa XUMUH U
BKJIIOYAET PAa3IMYHBIC THIIBI CPEICTB 00ydeHHs1. bolblryio yacTh 000pya0BaHHs COCTABISIOT y4eOHO-
MPaKTUIECKOe U yueOHO-TabopaTopHoe 000pyIOBaHKE, B TOM YUCIIE KOMIUIEKT HaTypajJbHBIX O0ObEKTOB,
MOJIEITH, TIPUOOPBI U MHCTPYMEHTBI JUIs IPOBEACHHS IEMOHCTPAILIUI U NPAKTHYECKUX 3aHSITHI,
JIEMOHCTpPAlMOHHBIE TaOIMIIBI, BUJCO, MEINa OCHAILICHHE.

B KOMIUIEKT TeXHHYECKHUX U HHPOPMAIIMOHHO-KOMMYHHUKATUBHBIX CPEJICTB O0YUYEHHS BXOJIAT:
anmnapaTypa JUIs 3alHCei M BOCIIPOM3BECHUS ayJH0- U BHACOMH(OPMALINH, KOMIIBIOTED,
MYJbTUMENA IPOSKTOP, JOCKA C MHTEPAKTHUBHON NMPHUCTABKOH, KOJUICKIMS MEHa-PeCypCcoB, BBIXO
B UHTEpHET.

Hcronb30BaHME AJIEKTPOHHBIX CPEACTB 00YUYECHHUS TTO3BOJISIOT:

[] aKTHBH3HPOBATH JIEATEILHOCTh 00yUYAIOMINXCA, TIOIy4aTh 00Jiee BEICOKME KaueCTBEHHBIE
pe3yabTaThl 00yUYESHHUS;

U IpH MOATOTOBKE K EI'D obecrieunBaTh CaMOCTOSITEIBHOCTE B OBJIaJICHUU COACPIKAHUCM KypcCa .

[0 dopmuposats KT - KOMIETEHTHOCTD, CIOCOOCTBYIOILYIO YCIIEHIIHOCTH B y4eOHOH
NeSITETbHOCTH;

[0 dopmupoBats YV /I;

Hamypansnsie 00vexmul

HatypanbHble 00BEKTHI, HCTIOIb3YEMbIE B OOYUEHHH XMMUH, BKIIIOYAIOT B CE0s
KOJUIEKIIUY MUHEPAJIOB U TOPHBIX MOPOJ, METAJJIOB U CIIJIABOB, MUHEPAIbHBIX
yoOpeHui, miacTMacc, KayaykoB, BOJIOKOH U T. [I.

O3HaKOMJIEHHE ydalIuXxcs ¢ 00pa3aMi UCXOIHBIX BEIIECTB, MOTYPOAYKTOB U
TOTOBBIX M3/I€NUI MO3BOJISET MOIYYUTh HATJIAIHOE MIPEICTABICHHE 00 ITUX
MaTepuasax, UX BHEIIHEM BHJIE, @ TAK)KE O HEKOTOPBIX (PU3UYECKUX CBOMCTBAX.
Xumuueckue peaKkmuesvt u mamepuaivl

OOpaiieHrne co MHOTUMU BEIIIECTBAMU TPEOYET CTPOTOro COOMIOACHUS TIPABIIT
TEXHUKH 0€30MacCHOCTH, 0COOEHHO MPH BBIMOJIHEHUH OIBITOB CAMUMH yYaIIUMHUCH.
Bce HeoOxoquMblie Mepbl MPEIOCTOPOKHOCTH YKa3aHbl B COOTBETCTBYIOIIMX
JIOKYMEHTaX M WHCTPYKIIUAX.

Xumuueckasn n1adopamoprasn nocyoa, annapamaul u npuOOPb




Xumuyeckas mocyJia nojpa3iesisieTcsi Ha ABE TPYIIbL: JIJIs1 BHIIOJTHEHUS OIBITOB
YYaIIUMUCS U IEMOHCTPAIIMOHHBIX OTBITOB.

[TpuGopsl, anmapaThl ¥ YCTAaHOBKH, UCTIOJI3yeMbIC Ha YPOKaX XUMHUH,
MOAPA3/EIAIOT Ha OCHOBE MPOTEKAIOIINX B HUX (PU3MUECKUX U XMMUYECKHX .
Mooenu

OOBeKkTaMu MOACITUPOBAHUS B XUMHH SBJISIFOTCS @aTOMBI, MOJICKYJIbI, KPUCTAJLIIBI,
3aBOJICKHE anmapaTthl, a TAKXKe MPOUCXOISAIIUE TTPOIIECCHI.

B npernoiaBaHiy XMMHUW UCTIONB3YIOTCS MOJCTH KPUCTAUTHYECKUX PEIIETOK
anmMasa, rpadura, cepsl, hochopa, okcuaa yriaepoaa(ly), moBapeHHo# conu, JIbaa,
fiona, *xenesa, MeIi, Maraus, Ha0OPBI MOJIEJICH aTOMOB JJIsSI COCTaBJICHUS
IIAPOCTEPKHEBBIX MOJIEIICH MOJICKYI.

Yueonwvie nocooun na newamnoii ocrnose

B nporiecce 00y4yeHHs XMMUU MCTIONIB3YIOTCS CIEAYIOMINE TaOIHUIIbI TOCTOSHHOTO
skcrionupoBanust: «llepuoanueckas cucrema XuMuueckux nemeHTos J[. 1.
MenneneeBay, « Tabmuia pacTBOPUMOCTH KUCIIOT, OCHOBAHUN U COJICHY,
«DNEKTPOXUMUYECKHUI PSJl HANIPSDKEHUH MeTamioBy, « KpyroBopoT BelecTs B
IpUpoze» U JIp.

JU1st opraHu3aiy CaMoCTOSITEIbHON paboThl 00YJaroInXCs Ha YpOKax
UCTIONB3YIOT Pa3HOOOpa3HbIe TUIAKTUYECKHE MaTepHalIbl: TETPAAU Ha MeYaTHOM
OCHOBE WJIH OTJICJIbHBIC PA0OUYHE JTMUCTHI — WHCTPYKIIMH, KAPTOUKHU C 33TaHUSIMH
pa3HOM CTENeHN TPYAHOCTH IS U3y4eHHs] HOBOTO MaTepualia, CaMOIPOBEPKHU U
KOHTPOJISl 3HAHUW y4aIuXCS.

Jlnst obecneyeHust 6e30MacHOro Tpyia B KAOMHETe XUMUU UMEETCH:
IIPOTUBOTIOKAPHBI HHBEHTAPh

anTe4yKy ¢ HA0OpPOM MEUKAMEHTOB U MEPEBA3OUHBIX CPEACTB;
MHCTPYKIUIO 0 NMpaBuiaM 0€300acHOCTH TpyJia AJis 00y4daromuXxcs

[] ’KypHaJI peTUCTpallii HHCTPYKTaXKa 1o MpaBuiIaM 0€30MacHOCTH TPy/Ja.
Onucanue y4eOHO-MeTOAMYECKOT0 U MaTePUATbHO-TEXHUYECKOI 0
o0ecrieyeHust

Y4e0H0 — MeTOANYECKOE 00ecTieYeHHe

1.ITpumepHast mporpaMmma OCHOBHOT'O 00111er0 00pa3oBaHus 0 XUMUU (0a30BBIit
YPOBEHb);

2.ABtopckas nporpamma O.C.I"abpuensiHa, cooTBeTcTBYIOMas DeaepabHOMY
['ocynapcTBeHHOMY 00pa30BaTEIbHOMY CTaHAAPTY OCHOBHOTO OOIIIETO
oOpa3oBaHus U JonyuieHHass MUHUCTEpCTBOM oOpa3oBaHus U Hayku Poccuiickoit
®enepanuu (O.C.I'abpuensn. A.B. Kynuosa. [Iporpamma ocHOBHOTO 00111€T0
oOpa3oBaHus 10 XUMHH. 8-9 Kinacchl. 001Ie00pa30BaATENbHBIX YUPEKACHUH /
O.C.I'a6puensu. A.B. Kynmosa. — M.: lpoda, 2012r./.

3.I'abpuenan O. C., Ocmpoymos H. I'. HacTonbHas KHUTA YIUTENA. XUMHUSL. 9 K J1.:
Metoaundeckoe mocooue. — M.: [poda, 2010r



4. Xumus. 9 k 51.: KoHTposbHbIe U TpoBepouHbie paboThl K yueoHuKy O. C.
[Mabpuensna «Xumus. 9 / O. C. I'abpuensn, I1. H. bepeskun, A. A. Yiiakosa u ap.
— M.: Jlpoda, 2009r.

5.I'abpuenan O. C., Ocmpoymos HU. I'. 3yuaem xumurio B 9 k 11.: lugaktuyeckue
Marepuaibl. — M.: bauk mitoc, 2009r.

6./ abpuenan O. C., Hwykosa A. B. Pabouas terpans. 9 k 1. K yuebnuky O. C.
[Mabpuensna «Xumus. 9. — M.: Ipoda, 2012r.

7.I'abpuenan O. C., Bockoboiinuxosa H. Il. Xumus B TecTax, 3a1a4dax,
ynpaxkHeHusx. 8— 9 kir. — M.: JIpoda, 2009r




