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Pabouast mporpamMma cocTaBjeHa Ha OCHOBE:

- ®denepasibHOTO TOCYJIAPCTBEHHOTO 00pa30BaTENHLHOTO CTaHAApTa OCHOBHOTO
obOmero  oOpa3oBaHUs,  YTBEPXKIEHHOTO  MpUKa3oM  MuHHCTEpCTBA
npocsenieHuss P® ot 31 mast 2021 1. Ne 287.

- IlpumepHoil aganTUPOBAHHOW OCHOBHOM 00pa30BaTEeNbHOM MPOTPaMMBbI
OCHOBHOTO 0011ero o0pa3oBaHMsl OOYYAlOIIMXCS C HAPYIIECHUSIMU CIIyXa,
0JI00pEeHHON pelieHneM (GeaepaTbHOTO yueOHO-METOINYECKOTO 00bEeIUHECHUS
o obmiemy obpazoBaHuto, mpotokona Ne 1/22 ot 18 mapra 2022 r.

- IlpumepHoit paboueil mporpaMMbl OCHOBHOT'O OOIIIET0 00pa3oBaHUs «XHMHSL.
bazoBbiii ypoBeHb» s 8-9 kiaccoB 00111e00pa30BaTEIbHBIX OpTraHU3alINM,
0JI00pEeHHON pelieHneM (GeaepaTbHOTO yueOHO-METOINYECKOTO 00bEeTUHECHUS
o obmiemy obpazoBaHuto, mpotokon 3/21 ot 27.09.2021 r.



HOACHUTEJIBHASA 3AIIUCKA

PaGouas mporpamma o ¢usmke npeameTHou obnactn «EcTecTBeHHO-HAaydHbBIE
IPEAMETHD) COCTABJIEHA HA OCHOBE:!

- denepanbHOrO TOCYIapPCTBEHHOIO 00PAa30BATENBHOTO CTaHAAPTa OCHOBHOTO
oO1ero o0opa3oBaHusi, YTBEP>KJIESHHOTO MpUKa3oM MuHucTepcTBa npocsenieHus: PO
ot 31 masg 2021 r. Ne 287.

-IIpumepHO#l  amanTUPOBaHHON OCHOBHOM 00pa30BaTEbHOW IPOTPaMMBbI
OCHOBHOro 00mero o0pa3oBaHusl OOYyYalOIIMXCA C HAPYIICHUSIMHU  CIIyXa,
0I00peHHON pemeHneM (GeaepaTbHOTO y4eOHO-METOINYECKOTO OOBEIUHEHUS TI0
obmemMy oOpa3oBaHuio (0100peHa peneHneM GeaeparTbHOT0 YIeOHO-METOMIECKOTO
oOBeuHEHUS TI0 001IeMy 00pa3oBaHuio TPOTOKOI OT 18 MapTa 2022 1. Ne 1/22)

- Ilpumepnoit paboyeil mporpaMmmbl OCHOBHOTO OOIIEro 0Opa3oBaHUs «XUMHUS.
bazoBeiili ypoBeHb» st 8-9 KilaccoB 00111€00pa30BaTeNIbHBIX OpPTraHU3aIUH,
0J100peHHOMN pelieHueM ¢eaepanbHOT0 Y4eOHO-METOAMYECKOT0 00beIUHEHMUS
1o obiemy oo6pazoBanuto, mpotokosu 3/21 ot 27.09.2021 .

Heab y4yeOHOH AMCHUIUIMHBI 3aKIO4YaeTcs B (OPMHUPOBAHUHU Yy TIYyXUX
0oOy4YaromMxcsi CHUCTEMbl XHUMHUYECKMX 3HAHMN Kak KOMIIOHEHTa €CTECTBEHHO-
Hay4YHOU KapTHUHBI MUPA B €IMHCTBE C PA3BUTUEM COLIUAIBHBIX KOMITETCHIUH.

JlanHas 11eJ1b KOHKPETU3UPYETCS Yepe3 OCHOBHbBIE 3aJa4H U3yUYEHUs y4eOHOTO
npeaMeTa:

— ¢opMHpOBaHKE y 00YJAIOUIUXCS OCO3HAHUS IIEHHOCTH XUMHYECKOTO 3HAHUS JIJIs
o0IIIecTBa U KaXkJIOT0 4YeJOBEKa — HE3aBUCUMO OT cdepbl ero mnpodeccuoHaIbHOU
NEATEIIbHOCTH;

— ¢dopMHpOBaHUE TPEICTABICHUNA O XUMHUYECKOW COCTaBIISIONICH €CTeCTBEHHO-
HAay4YHOW KapTHHBl MHpPA; Pa3BUTHUE CIIOCOOHOCTH C MCMOJIB30BAHHEM XHUMHYECKUX
3HAHUH OOBSICHATH 0OBEKTHI U TIPOLIECCHI OKPYKAIOIEH JeHCTBUTEIHHOCTH;

— COACHCTBUE OBJIAJICHUIO OOYYAIOMIMMHCS METOJaMU HAay4YHOTO MO3HAHUA s
OOBSICHEHUSI XUMUYECKUX SIBJICHUH M CBOWCTB BEIIECTB, OLICHKU POJU XUMHUHU B
Pa3BUTUH COBPEMEHHBIX TEXHOJOTUM U MOTYYCHUU HOBBIX MaTEPUAJIOB;

— o0OydeHue MPUMEHEHUIO MOJYyYCHHBIX 3HAHUM Ha MPOU3BOACTBE, B CEJIIHLCKOM
XO35MCTBE, a Takke JJig Oe30MacHOTO HMCIHOJIb30BaHUS BELIECTB M MaTEpPUAIOB B
ObITOBOM cdepe, pelIeHHs MPAKTUYECKUX 3aJad B TMOBCEAHEBHOW KU3HEHHOMU
MpaKTUKE, TPEAYNPEKICHUS BO3HUKHOBEHUIO SIBICHUM, KOTOpPbIE HAHOCAT Bpe
AKOJIOTHH U 3[I0POBBIO YEJIOBEKA;

—pa3BUTHE TO3HABATEIBHBIX HWHTEPECOB, MHTEIUIEKTYAIbHBIX M TBOPYECKHX
CIIOCOOHOCTEH B MpOIIecCe N3YUCHHSI XMMHUYECKOM HAYKH U 3HAKOMCTBA C €€ BKJIA/I0B
B COBPEMEHHBIN HAYYHO-TEXHUYECKUH MTPOIPECC;

—pa3BUTUE JIOTUYECKUX OMNEpalii MBIIUICHUS, BKJIOYas aHaliu3, CHUHTE3,
000011eHIe, KOHKPETU3allnio, CPAaBHEHUE U Jp., B MPOLECCE OBJAJCHUS CUCTEMOU
BAXHEUIIMX IOHATHUM, 3aKOHOB W TEOPUU O COCTaBE, CTPOCHUU M CBOMCTBAX
XUMUYECKUX BEIIECTB;

—BOCMUTaHUE YOSKIEHHOCTH B MO3UTUBHOM POJIM XUMHUHU B KU3HU COBPEMEHHOIO
oOIleCTBa, OCO3HAHUS 3HAYMMOCTH TPAMOTHOTO OTHOIIEHHUS K COOCTBEHHOMY
3I0POBBIO M OKPYKAIOLIEN CPELE;

— COJICCTBHE OBJIAJICHUIO O0YUYaIOIIUMHKCS KIIOUEBBIMU KOMITETEHIIUSIMU: Y4eOHO-
MMO3HAaBATEIbHBIMU, UH(()OPMaIIMOHHBIMH, IIEHHOCTHO-CMBICJIOBBIMU,
KOMMYHUKATUBHBIMHU.



JlanHas paboyast mporpamma OmnpeiessieT colepKaHue XUMHUYECKOW MOArOTOBKH
oOyuatomuxcs B 'KOY mkonsi-untepnata Ne2 r. Apmasupa Kpacnogapckoro kpas,
COCTaBJICHA Ha OCHOBE MPUMEPHON aJaNTUPOBAHHOW OCHOBHOM 00pa3oBaTENIbHOU
mporpaMMbl OCHOBHOTO ob6miero ooOpazoBanus (nanee — ITAOOII OOO) — sto
yueOHO-METO/IMYEeCKas JIOKyMEHTalus, pa3padoTaHHass Ha OCHOBE (penepanrbHOro
rocyJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHJapTa OCHOBHOTO 00IIero oOpa3oBaHMs
(mamee — OI'OC OOO) npns ompenesNeHHONM KaTeropun OOydaroIMuXcs ¢
OTpaHUYCHHBIMU BO3MOXHOCTSIMH 3/I0POBBSI C YUETOM MX OCOOBIX 00pa30BaTeIbHBIX
notpedbnocteit.B  ocHoBy dopmupoBanus I[TAOOII OOO, oOyuatomuxes c
HapyLIEHUSMH CIIyXa TOJOKEHbI, NPEXJE BCEro, NPHUHLMIBI TOCYIapCTBEHHON
nonutuku PO B obnactu o0pa3oBaHus — TyMaHHUCTUYECKUN XapakTep oOpa3oBaHUS,
€AUMHCTBO  00pa30BaTEIbHOIO  NPOCTpaHCTBA Ha  Teppuropun  Poccuiickoi
denepanyn, CBETCKHI XapakTtep oOpa3oBaHHs, OOIIEIOCTYITHOCTh OOpa30BaHMI,
a/JIalITUBHOCTh CHUCTEMBI 00pa3oBaHUs K YPOBHAM U OCOOCHHOCTSIM pa3BUTHUS U
MOJITOTOBKU OOYYAIONINXCSI U BOCIIUTAHHUKOB U JIP.

Xumusi, Hapsny ¢ (u3UKOM M OUOJIOrHEN, BXOIUT B MPEAMETHYIO 00JIacTh
«EcTecTBeHHO-HayuyHble MpeaMeTb». OCBOEHHME COAEpKAHUS JaHHOW yueOHOU
muciuiuinabl Ha ypoBHe OOO (BapuanT 2.2.2) ocymectisiercs B 8—10 kimaccax.

XuMUs KaK y4eOHBIN Kypc UTpaeT BaXHYIO pOJib B TUYHOCTHOM U KOTHUTUBHOM
pa3BUTUU TJIyXUX OOy4arolmmxcs, COACHCTBYS (OPMHUPOBAHMIO B HUX CO3HAHHUH
XUMHUYECKON KapTUHBI MUPA, Pa3BUTHUIO HAYYHOTO MUPOBO33PEHUS B LIEJIOM.

bnaronapss xumMuueckoMy OOpa30BAHMIO Y TIIYXMX OOYyYarOIIUMXCsl CO3/Ar0TCS
OTYETIIMBBIC TPEACTABICHUS OTHOCUTEIIBHO POJM XUMHH JJIs PEUICHUS MHOTHX
npoOjeM, CTOSIIMX TMepe] YeIOBEYECTBOM: MEAMIMHCKUX, HKOJIOTUYECKHUX,
MPOJOBOJIBCTBEHHBIX, CHIPHEBBIX U MHBIX. [IproOperaemsplii 00ydyaronmMucs o0bEM
XUMHYECKUX 3HAHUH HEOOXOMM MM JIJIsl OBJIAJICHUS COLMATIbHBIMUA KOMITETEHITHSIMH.
OTO B MOJHOM Mepe Kacaercs OCBOEHHSA CHOCOOOB 0€30MacHOro MOBEACHHS B
MTOBCEIHEBHON JKM3HEHHOM TIpaKTUKE, OOOTalleHUs IPEICTABICHUN O 3JI0POBOM
o0Opa3ze KU3HH.

bnarogaps wu3y4yeHMI0O XUMHUM Tiyxue oOydamliuecs 3HAKOMSTCS C
MaTepUaJbHbIM €IMHCTBOM BELIECTB OKPY)KAIOIIET0 MHpa, C O0O0YCIOBIEHHOCTBHIO
CBOMCTB BEILIECTB UX COCTABOM U CTPOCHHMEM, IIO3HABAEMOCTBIO U MTPENCKA3YEMOCTBIO
XUMHUYECKUX siBieHUH. OBnajgeHue (yHIAaMEHTaNIbHBIMU 3HAHUAMU 10 XUMHH,
BKJIIOYAsi XUMUYECKHE TEOPUH, 3aKOHbI, (aKThl, MOHATUSA, CHUMBOJMKY H Jp.,
MO3BOJISIET BBIPA0ATHIBATH Y TIYXUX OOYYAIOMIMXCS aJCKBATHBIE MPEACTABICHUS O
COCTaBE BEIIECTB, WX CTPOCHHUM, MPEBPALICHUSAX, HCIIOJIb30BAHUM Ha MpPaKTHKE.
Kpome TOro, Ha OCHOBE 3THX 3HAaHMA OCO3HAID OMNACHOCTb, KOTOPYIO MOTY
MPEACTABISTH XUMUUECKHUE BEIIECTBA U MPOLECCHI.

B cootBercTBUM co crienudrkoil 00pa3oBaTebHO-KOPPEKIIMOHHONW pabOThl B
X0JIe YPOKOB XUMHUH TPEIyCMAaTPUBACTCS MPEAbIBICHUE BEpOATbHBIX HMHCTPYKIIHM,
MOCTaHOBKA CJIIOBECHBIX 3aj/1a4, MOOYKIEHUE 00YUaIOIIUXCS K PACCY X ACHUAM BCIYX,
KOMMEHTHPOBAHUIO BBIMOJHAEMbIX JACUCTBUMN (B T.U. 110 pe3yJibTaTaM J1abOPaTOPHBIX
OMBITOB). YUHUTENlb JOKEH CO3/aBaTh YCJIOBMS, HIpPU KOTOPBIX Y TIYXHX
oOy4varoruxcst OyAeT BO3HUKATh MOTPEOHOCTh B PEUEBOM OOIIEHWU B CBSI3H C
IUIAHUPOBAHHUEM OIBITOB, 0OCYXKICHUEM JACHCTBUS psia XUMUUYECKUX 3aKOHOB.

XuMmusi Kak ydyeOHasi NHUCUUIUIMHA MMEET BOCIUTATENIbHYI0 HamnpaBiICHHOCTb.
Ilo3HaBass CBOMCTBA BEIIECTB, 3HAKOMACh C MX IPEBPALICHUAMH, TIIIyXUE
oOy4Jaroniuecs: y4aTcsi MbICIUTD JIOTHYECKH, a TOCPEICTBOM JIaDOPATOPHBIX OIBITOB,
y oOyuaromiuecsi BbIpaOaThIBAIOTCSI OTBETCTBEHHOCTh, TPYAOJII00ME, COOPaHHOCTD,



HACTOMYHMBOCTH, TOTPEOHOCTH TOBOJAWTH HAYATOE JIEJ0 A0 KOHIA. BEIMOMHAS Te min
WHBIC 3aJlaHus, TIyXue OO0yJaromuecs OCO3HAIOT, YTO HEOpPEKHOE OTHOIICHHE K
paboTe, OTCYTCTBHME COCPEAOTOYEHHOCTH HE TOJIbKO MNPUBOJUT K TMOJYUYEHHUIO
HEOOBEKTUBHBIX JAHHBIX, HO M MOXXET OBITh OMAaCHBIM JUISl 30POBbS U KU3HU
yenoBeka. OCylIecTBiIsAs EATENbHOCTh B TpYyNNE, B MOArPYIIax, Mapax, TIIyXue
oOyuaromuecss ydarcsa OCCKOH(IMKTHBIM croco0aM pemIeHusT MpoOIEeMHBIX
CUTyalllid, CIOPHBIX BONPOCOB, NPHUHSATHUIO WHOI'O MHEHHUS, YBAXKEHUIO K TOYKE
3pEHUS APYroro YEIOBEKA.

Ha npumepe xumum y Tiayxux oOydarommxcs (HOpMUPYIOTCS aleKBaTHBIC
MpEACTaBICHUs] 00 SKCIEPUMEHTAIIBHOM M TEOPETHUYECKOM METOJaX ITO3HAHMUS,
KOTOPBIC MPUCYIIH €CTECTBEHHBIM HayKaM.

ConepxaHue Kypca XUMHUU SIBIETCS BOXKHBIM W JIJII YCIEIIHOTO OCBOEHUS
MPOTPAaMMHOTO MaTepuajia MO JPYruM YYeOHBIM JUCIUIUIMHAM E€CTECTBEHHO-
HAy4yHOTO 1HMKJIa, [Ji1 TMPOAOJDKEHHUS] OOy4YeHHUS B CHUCTEME HENPEPHIBHOTO
oOpa3zoBaHusi, Il TOATOTOBKM IMOJAPACTAIONIET0 TOKOJEHUS K TPyAOBOHU
NEATEIBHOCTY — B CBSI3M CO 3HAYUMOM pOJIBI0O XMMHUU B HAayYHO-TEXHUYECKOM
Mporpecce, COBpEMEHHOM IIPOU3BOJICTBE, HAYKE.

[Iporpamma BKJIIOYAET NPUMEPHYIO TEMATHYECKYIH) M TEPMHUHOJOTHYECKYIO
JIEKCUKY, KOTOpas JI0JKHA BOMTH B CJIIOBAPHBIN 3armac TIyXUX 00y4aromuxcs 3a CUET
[[eJICHANIPABJICHHOW OTpaOOTKH, TPEX]E BCEro, 3a CUET BKIIOYEHHUS B CTPYKTYPY
CJIOBOCOYETAHUM, TPEITIOKEHUM, TEKCTOB, B T.4. B CBS3UM C (HOPMYJIHPOBKOU
BBIBOJIOB, BBIJIBM)KCHHEM THUIIOTE3, OGOPMIICHUEM JIOTUYECKUX PacCyXICHUH,
MIPUBEICHUEM JJOKA3aTEIbCTB U T.II.

Oo0mas xapakTepucTuKa y4e0HOro nmpeaMera.

Conepxanue Kypca XUMHH, OCBaMBAEMOr0 TIJIYXMMH OOYYalOIMUMUCS C
HapymeHueM ciyxa Ha ypoHe OOO (BapmaHT 2.2.2), IPEACTABICHO CIASAYIOIIUMH
OCHOBHBIMU COJAEPKATCIbHBIMU JINHUSIMU

* BEIIECTBO — 3HAHMSI O COCTaBE U CTPOEHUH BEIIECTB, UX BAKHEHIINX (DUINIECKUX
1 XUMHYECKUX CBOMCTBAX, OMOJIOTHYECKOM JICHCTBUH;

¢* XUMHYCCKaA pPCaKIHUA — 3HAHHA 00 YCIOBHAX, B KOTOPBLIX IIPOABJIIAIOTCA
XUMHYECKHE CBOMCTBA BCIICCTB, crocobax YIIpaBJICHUA XUMHUYCCKHUMH ITPOLICCCaMU,
¢ IIPUMCHCHHUC BCIICCTB — 3HAHUA M OIIBIT HpaKTquCKOﬁ ACATCIBHOCTH C

BEIIECTBAMM, HaWOOjJee dYacTo NPHUMEHSICMBIMH B IIOBCEJIHEBHOM KU3HCHHOM
MPAKTUKE, IUPOKO HMCIOJB3YIOIUMHUCSA B MPOMBIIIICHHOCTH, CEIIbCKOM XO3SIMCTBE,
Ha TPAHCIIOPTE;

* S3bIK XUMHUU — CUCTE€Ma BAXKHEUIIUX MOHSTUM XWMHUU U TEPMUHOB, B KOTOPBIX
OHM OIMCBHIBAIOTCS, HOMEHKJIATYypa HEOPraHWYECKUX BEIECTB, T. €. UX Ha3BaHUs (B
TOM YHCJIE€ U TPUBHAIbHBIC), XUMUUECKuEe (OPMYJIbI M YPABHEHUS, a TaKXKe MpaBUiia
nepeBojia MHPOPMAIIMU C €CTECTBEHHOTO S3bIKa Ha A3bIK XUMUU U 0OPaTHO.

Mexy MAaHHBIMH COJCPKATCIbHBIMM JIMHUSAMU  YYEOHOM JTUCIUIUIMHBI
«XUMUSD» OTMEYAETCS TECHAs CBsA3b. B TaHHOM CBS3M MPOrpaMMHBIN MaTepuai JJis
KaXJIOTO y4eOHOTO To/a MPEICTABIIEH TI0 TEMATUYECKUM pa3jiesiaM, a He TI0 JTUHUSIM.
Tpunyunsi peanuzayuu 0o6pazo06amenbHO-KOPPEKYUOHHOU pabomvl HA YPOKAX XUMUL.

IIpyHIMIT HAYYHOCTH OTHOCUTCS K YMCIy OCHOBOIOJararomux. B coorsercrBumn
C HUM IMPOUCXOIUT YCTAHOBJICHWE ONPEACIEHHOTO COOTHOLIEHHUSI COJECPKAHUS
XUMUYECKON HAYKH U XMUMHUH Kak ydeOHOW mucuuriuinHbl. [IpeapsBisieMblii B xome
00pa3oBaTeNbHO-KOPPEKIIMOHHON PabOThl MaTepHasl OJDKEH OBITh JOCTOBEPHBIM,
pacriojaraTh IMOJJIMHHBIM HAayYHBIM OOBSICHEHHUEM. YUHTENIO CIEIyeT OOECIeUnTh
«Tpa”chopMaIioy» JOHAYYHBIX NPEACTaBICHUM, OOYYalOIIUXCA C HapylIICHHEM




cllyXxa B Hay4YHbIE TPEJCTaBIeHUsA. B KOppeKIMOHHO-00pa30BaTeIbHOM IpoLIecce HE
JOIYCKAETCs ByJIbrapu3alysl, Ype3MepHasi yIpOLEHHOCTh MaTEpHalla CO CChUIKOW Ha
0COOEHHOCTH 00y4aronIuXcsi, 00yCIOBIEHHbIE HAPYIIEHUEM CIyXa. YUUTEI0 XUMUU
ClelyeT PYKOBOJUTH IO3HABATEIBHOM MAESITENBHOCTHIO TIYyXHX OOYyYaroluxcsi B
COOTBETCTBHUHM C JOCTHKEHUSIMHA HAYYHOU NCHUXOJIOTUH, BKIIIOYAS! CYPAOIICUXOJIOTHIO.
Kpome TOro, B COOTBETCTBHMM C YyKa3aHHBIM MPUHIMUIIOM CIEIyeT OOECIEUHTh
CUCTEMHOE  M3JI0)KeHue ydeOHoro  matepuana. CHCTEMaTHUYHOCTb  HUMEET
HEIMOCPEACTBEHHYIO CBSI3b C JIOTUKOM CaMOW XMMHYECKOM Hayku. KaKnplid 3JIeMEHT
NpUOOpEeTaeMOro 3HAHUS CBA3BIBACTCA C MHBIMH JJIEMEHTaMH, TOCJIEIYIOIIHNe
OMMPAIOTCS Ha MNpEbIAyIIMe. IJTO 00ECHEeYMBAET BO3MOKHOCTH OCYILECTBIISATH
MIOATOTOBKY TIyXUX OOYYAIOMIMXCA K OBJIAJICHUIO HOBBIMH 3JIEMEHTAMHU 3HAHHM, a
Takke o0ecrneunBaTh MPUOOPETEHNE MPAKTUIECKUX YMEHUM U HaBBIKOB, B TOM UHUCJIE
HEO0OXOJMMBIX B TOBCEAHEBHOM KU3HEHHOW MPAKTHKE.

[IpuHIIMT  IOCTYMHOCTH OmpenenseTcs oO0bEMOM ydeOHOTO MaTepuana,
pPEryJIMPOBAHUE KOTOPOrO OCYLIECTBIIIETCS B COOTBETCTBUU C BO3PACTHBIMU U
WHJUBUTyAIbHBIMA OCOOCHHOCTSIMH TJIYyXHUX OOYyYarouuxcsi, MX CHeIUaIbHBIMU
oOpa3oBaTenbHBIMU TOTPEOHOCTAMU. C yYETOM TaHHOTO MPUHLMIA AJI1 YCTPaHEHUs
TPYAHOCTEH, BO3HUKAIOIIMX Y OOYYaIOIIMXCS NPU OCBOCHHHU TEOPETUUYECKOTO
Marepuana, JIOIYCKaeTCs IOMYJSIPHOE W3JI0KEHHE psa CIOXKHBIX BOIIPOCOB
XUMHUYECKON HAYKH.

B mpouecce oOyueHuss XMMUU NOpPeIyCMaTpPUBACTCS CIEAOBAHUIO_MPUHIUIY
o0ecreyeHns CO3HATENbHOCTH W AKTUBHOCTU 3a CYET B3aUMHOM JE€ATEIbHOCTH
yunutenss M oOywaromuxcs. Cienyer o00€clneuuTh OCO3HAHME KaXKIbIM TIIyXHM
0o0yyYaromumMcsi TOro, YTO 3a Kaxaou (popMyJioil BellecTBa CKpPHIBACTCS OOJIbIIIAS
uH(pOpManusi OTHOCUTEIBHO €ro CoCTaBa, CTPOCHHUs, CBOMCTB; 3a KaKIbIM
XUMHAYECKUM YPAaBHEHHEM CTOUT pEAJbHBIA XMMHUYECKHMI mpouecc. B cBaA3m ¢
(GopMalIbHBIM OCBOCHHMEM IMPOTrpaMMHOI0 Marepuaja [0 XHWMHH, HEA0CTaTKOM
3pUTENBHBIX MPEICTABICHUMN O BELIECTBE, SMU30AMUECKUM MTPOBEIEHUEM pabOThI HaJl
TEMAaTUYECKOW M TEPMHUHOJOTUYECKOW JIGKCUKON Y4YeOHOW NUCHIUIUIMHBI TIIyXHe
oOyuaroluecss MOTyT HEBEPHO OCO3HABaTh U «IIPHUIYMbIBATH» CBOMCTBA BELIECTB.
Hampumep, cooOmmiate 0 TOM, 4TO JUTHH — JIBETCS, TATUN — TOIY0OM, cepa — cepas,
OpoM u 6op — OGapaOBBIC U T.IN. MPOPUIAKTUKA U YCTPAHEHHE OIIMOOK TAKOTO THUIIA
MOXET ObITh OOecrneueHa 3a CU€T CO3HATEIbHOTO W MOTHBHPOBAHHOTO OCBOCHMS
MpOrpaMMHOr0 Marepuaina 1no xuMuu. OTHUM W3 BaXKHBIX (DaKTOPOB peau3aluu
YKa3aHHOTO MpUHLHMIIA SBIsAETCA oOOecleueHrue mpolecca Nepexoaa 3HaHWil B
yOeKJIeHUd. DTO WrpaeT BaXHYIO pOJb MHpPU OCBOEHUUM OCHOB XHWMHH, HMEET
CYILIECTBEHHOE 3HAaueHue i (POpMUPOBaHUSI HAYYHOTO MUPOBO33peHus. biarogaps
OCBOCHMIO MPOrPaMMHOI0 MaTepHuaa riiyxue o0ydaromuecs A0KHbBI 0CO3HATh, YTO
YeJIIOBEKY JIOCTYMHO YIpaBi€HUE XUMHUYECKMMHU TPEBpPALICHUSIMUA  BEIIECTB,
MpeABUACHUE PE3yJIbTATOB MPOBOAMMBIX peakiuil. Bce ncnonb3yeMble Ha ypokax
BUJIbI JIEATEIBHOCTU CJEAYyEeT OPraHU30BBIBATH TaK 00pa3oM, 4TOObI COIEHCTBOBATH
BOCIIUTAHUIO CaMOCTOSITEIBHOCTH, CTHUMYJIMPOBAHHMIO I103HABATEIBHOW M PEUYEBOU
aKTUBHOCTH TIyXuxX oOydaromuxcsi. B xone ueneHampaBieHHOW oOpa3oBaTelbHO-
KOPPEKIIMOHHOM paboThl OoO0ydaromuecs OJDKHBI OBJIQJeBaTh  CIIOCOOHOCTBHIO
OCO3HaBaTh LENb, ONIPENEIATD 3a/1a4M CBOEH AESITEIBHOCTU U YT UX JOCTHUKEHUS.

[IpuHIIMT HATJISATHOCTH B OOYYEHHHM XUMUHU HAXOJUT BBIPAKEHUE B CO3JIAHUU
YCIIOBUHM, COJAEHCTBYIOIIMUX OBJIAJCHHUIO TIyXUMHU OOYYaIOIIUMHUCS OMpPEAeTIEHHBIM
3amacoM 0Opa3oB XMMHUYECKHMX OOBEKTOB. HarismaHoOCThb, SIBISISICH HEOTHEMIIEMOM
YepTol HAyyHOTO TO3HAHUS, OCOOEHHO BakHa B CcHUCTeMe 00pa30BaTeIbHO-




KOPPEKIMOHHOW paboThl € TIIyXUMHU OOYYarOIIMMHCS, ISl KOTOPBIX 3PUTEIbHBIN
KaHal ToJyyeHus WHPOpMaluu SBISETCS OCHOBHBIM. OJIHOBPEMEHHO C 3THUM
HarjasAHBIMU MOTYT OBITh HE BCE€ 3HAHUA, a TOJBKO MX OTEIbHBIE KOMIIOHEHTHI,
KOTOpPBIE CBSI3aHHBI C YYBCTBEHHBIM [T03HAHUEM, O0YCIIOBJIEHBI IPOLIECCOM CO3/1aHuUs
ornpeseneHHbIX 00pa3oB. Opranusys U peanusys 00paz0BaTEIbHO-KOPPEKLINOHHYIO
paboTy, YUUTENb XUMUHU JIOJDKEH NOOMBATHCA TOrO, YTOOBI CO3JaBacMble y TIYXHUX
oOyyarolmuxcsl TPEACTaBIeHUs M (OpMUPYEMbIe MOHATUS O0a3UpOBAIUCH Ha
BOCIIPUSATHUSAX, MTOJIy4a€MbIX B X0J1¢ HAOJIIOJEHUS BELIECTB, XUMHUUECKHUX IPOLECCOB,
M3Yy4YEeHHE KOTOPBIX MPEAYCMOTpPEHO MporpaMmoil. OCHOBY HarisigHOro oOydeHHus
xuMuu Ha 3tane ocBoeHus: OO0 COCTaBISAIOT CICAYIOMINE TOJIOKECHHUS:

— o0ecrneueHrne HEeMOCPEACTBEHHOTO BOCHPHUITHS O0YYaIOUIMMHUCS H3y4aeMbIX
BEIIECTB, XUMUUECKHUX PEAKIIHiA, TPOU3BOJICTBEHHBIX MPOIIECCOB;

— obecrieueHue BOCTIPUATHS OOYYAIOUIUMUCS TOJ PYKOBOJICTBOM YUHUTEIS
XUMHM HE CaMUX SBJICHUH, TE€X WIM HWHBIX MPEAMETOB, a HX OOpa3HbIX H
CXEMaTUYeCKuX M300pakeHu (B BUIE TaOmuIl, cxeM, Gotorpaduii, KapT, MOJACICH,
MakKeToB U Jp.) U onepupoBanue uMu. [Ipu Bocrpusitun 00pa3HbIX U CXEMAaTHYECKUX
M300paXXeHU SBICHUM, IpeaMeToB o0ydaroluecs: NpuoOpeTaoT NPEICTaBICHUS O
HUX CO 3HAYUTENIbHBIM Yy4YacTHEeM BooOpaxeHHs. HariasmaHocTs B LENOM OTpaxaer
OJIHYy U3 OCHOBHBIX JIMHMH Ipolecca 00y4eHHs XUMUU B CUCTEME 00pa30BaTeIbHO-
KOPPEKLIMOHHOW paboThl, ONpeIeNsieT OTHOIIEHUWE TIIyXHX OoOyyaroumxces K
BOCIPUHUMAEMBIM OOBEKTaM.

[lpunuun oOecneyeHus CBSI3W TEOPUU C TPAKTUKOW TpedyeT pean3anuu
MOJIUTEXHUYECKOTO MOAX0Aa IpH 00ydeHHH XUMHUH. O3HaKOMIIEHHE 00Y4aroIUXCs C
BOXHBIMH TEXHOJOTHUYECKUMH IPOLIECCaMU HYXXHO OCYIIECTBIATh Ha 0a3e paHee
OCBOGHHOTO  TEOPETHYECKOTO  MaTepuala. Oco3Hanne  OOy4arOUTUMHUCS
CTEXMOMETPUYECKIX 3aKOHOB, Y4YEHHUS 00 JHEPreTHKE M KHHETHKE XUMUYECKUX
peaxiuii, oBIaJeHNE aJCKBATHBIMU TMPEACTABICHUSIMHU O KaTajdu3e U XUMHUYECKOM
paBHOBECHH 00€CTIEYMBAI0 BOZMOKHOCTh OCYIIIECTBIISATH 3HAKOMCTBO CO CHEUPUKOI
(YHKIIMOHUPOBAHMUSI COBPEMEHHBIX MPOMBIIIJICHHBIX NpOou3BOACTB. IIpakTHko-
OPUEHTHPOBAHHBIA XapakTep OOY4YeHHs XHMHMH TIO3BOJSET PACKPHITh HayyHbIE
OCHOBBI ~ CEJIbCKOXO3SIMCTBEHHOIO MPOM3BOACTBA. BaXHBIM Takxke sBIsSIETCA
O3HAKOMJICHHE OOYYaronuxcsi Co CIenuPpUKONd MpoPEeCcCHOHATBLHON ACSTEIHHOCTH
yU€HbIX, HWH)XEHEPOB M paboyux, KOTOpbIE 3aHATHl KaK B XHUMHUYECKOU
MPOMBIIIJIEHHOCTH, TaK M B CMEXHBIX OOJAcCTsX MPOU3BOJCTBA, HANpUMEpP, B
arpompoMBIIINIECHHOM KOMILIEKce. B mpolecce ypoKOB XUMHUU O TIIyXHe
oOydaromuecsi JOJDKHBI OBJIAJETh YMEHHUSIMH, CBSI3aHHBIMH C TIPOBEIACHHEM
OPOCTEHINX XUMHYECKHX Omepanuid (HarpeBaHWe B IJIaMEHH CIUPTOBKH,
pacTBOpeHHe TBEPABIX BEIIECTB, OTCTaWBaHWe, (QUIBTpOBaHWE U JAp.); C
pacro3HaBaHUEM BEIIECTB HA OCHOBE XapaKTEPHBIX JJII HUX KaueCTBEHHBIX PEaKIIHii;
C TPUTOTOBJICHHEM PACTBOPOB PA3IMYHON KOHIEHTpamuu u Ap. OJHO W3 BaXKHBIX
3BEHbEB B peaJU3allMd CBSI3M TEOPUU C MPAKTUKOW — pa3BUTHE Y TIyXUX
o0ydaromuxcsi COCOOHOCTH MPOU3BOAMTH MPOCTEHIINE XUMHUYECKHUE PACUETHI MO
dbopMysiaM U ypaBHEHUSM XUMUYECKUX PEaKIUH.

B cootrBercTBMM ¢ NPUHIMIIOM pPa3BUBAIOMIEIO 00ydeHHs Tpedyercs
o0OecnieunBaTh CTAaHOBJICHUE MMO3HABATEIBHBIX CIIOCOOHOCTEN IITyXUX 00ydYaroIUXCs,
yOpaBieHUE TEMIaMH U COJAEP)KAHHEM HX XHUMHUYECKOrO pa3BUTHUA 3a CUET
COOTBETCTBYIOIIMX BO3JACUCTBUNA W COOMIOACHUA psAa ycloBud. B uyacTtHOCTH,
ClIeNyeT CTPOUTh IIpoLecC OOy4eHHs] XUMHUM Ha [OCWIbHOM YPOBHE IIpU
OJTHOBPEMEHHOM CTUMYJUPOBAHWU MBICIUTEIbHOW aKTUBHOCTH OOYyYaroLUXCcs,




bopMUPOBaHUN YMEHHH OOBSCHITH M NPOTHO3UPOBATH KOHKPETHBIE XHUMHUYECKHE
(bakThl, 00y4eHHH BBIACIEHUIO CYTH TEOPETHUYECKUX IMOJIOXKEeHWH. B maHHON CBs3M
cllelyeT Ha XUMHUYECKOM Marepuajge o0ecleunmBaTh OBJIAJEHUE INIyXUMHU
oOyyaromuMucsi  NpuéMaMM  YMCTBEHHBIX  JEHCTBUI:  aOCTparupoBaHUEM,
cpaBHEHHEM, o0OoOuieHneM. JlaHHble NOpUEMBI MPEACTaBIAIOT CcO00Ml CpeaAcTBO
pa3BUTUS M aKTUBU3ALMM I103HABATEIBHOW JeATENbHOCTH oOydaromuxcs. Kpome
TOTO, K YUCILYy TAKUX CPEICTB OTHOCSTCS BUBI IEATEIBHOCTH, CBSI3aHHBIC:

— C BBINOJIHEHHEM MH(OPMALMOHHO-IOTMUECKUX YIPAXKHEHUH W Pa3HbIX BHUOB
CaMOCTOSITENIbHBIX Pa0OT (C Y4eOHUKOM, CIIPABOYHOM JIUTEPATYPOR);

— C PpEIIEHHWEM H COCTaBJI€HUMEM 3ajad  (Ipekae BCEro, HMEKOIIHUX
MPOU3BOJCTBEHHOE  COJEp)KaHUE WO  TPEOYIOIUX  AKCIEPUMEHTAIBLHOTO
MOATBEPKIACHUA);

— C BBIINOJHEHUEM IPAKTUYECKUX U JIAOOPATOPHBIX padoT;

— C MMOATOTOBKOM JOKIAA0B, pedepaToB, ¢ 0POpMIEHHEM MaTEPUaATIOB SKCKYPCHIA;

— C U3TOTOBJIEHUEM HAIJISIIHBIX TOCOOMM, CTEHI0B, IPUOOPOB, MOAEIIEH.

B 4uncne TMIOB 3aaHUil IpelyCMaTPUBAECTCS BBICOKMM YNEIBHBIM BEC TaKHX,
KOTOpBIE€ TPEOYIOT AKTUBHOT'O UCIIOJIb30BAHMSI CIOBECHOM pEUH.

[IpyHIMI AEATENBHOCTHOTO NOJAX0J1a OTPAKaeT OCHOBHYIO HAIPABIEHHOCTh
COBpPEMEHHOM cucTeMbl 00pa3oBaHUs TINIyXUX OOydawllerocs, B KOTOpPOU
JEsITeIbHOCTh pacCMaTpUBAETCsl Kak Ipolecc (HOpMUPOBAHMS 3HAHWM, YMEHUH U
HaBBIKOB U Kak YCJIOBHME, OOECHEUMBAIOIIEE KOPPEKLIMOHHO-PA3BUBAIOIIYIO
HaIlpaBJIEHHOCTh OOpa3oBaresbHOro Tmpouecca. Ocoboe MecTo B pealu3aluu
JAHHOTO MPUHLNIA OTBOAMTCS IMPEIMETHO-MPAKTHYECKON JEATEIbHOCTH, KOTOpas
paccMaTpUBAETCs KaK CPEACTBO KOPPEKIMU U KOMIIEHCALMU BCEX CTOPOH ICHUXUKH
IJIyXoro oOy4Yammierocsi — B COOTBETCTBUM C IICHUXOJIOTMUECKOW TEOpUEed o
NEeSATEIbHOCTHOM I€TEPMUHALIMU TICUXUKH.

[lpuHuun eauHcTBA OOYYEHHMS] XMMHUHM C Pa3BUTHEM CIOBECHOM peuu M
HEPEUYEeBbIX MCUXUYECKUX MPOIIECCOB O0YCIIOBIEH CTPYKTYPON HapyIIEHUs, 0COOBIMU
00pa3oBaTeNbHBIMHU MOTPEOHOCTIMU TIYyXUX 00y4aromuxcsi. B cooTBeTCTBUU € 3THM
B XOJIe YpPOKOB TpeOyercs YyAenaTb BHHMaHHME paboOTe HaJ XUMUYECKOU
TEPMUHOJIOTUEN, pPaCWIMpATh 3amac MOJEJIEH W BapUaHTOB  BBICKA3bIBAHUM,
COOTBETCTBYIOILIUX COJAEPKAHUIO yuyeOHOro Kypca. OBiajieHHe CIOBECHOH peubio B
X0/JI€ YPOKOB XMMHUH SBJISIETCS YCIIOBUEM JaJIbHENIIEr0 U3YYEHUS STOW TUCIUIUINHBI,
a TAKYK€ OCBOCHHMSI LIIMPOKOTO KPyra XMMUYECKUX MOHSTHM.

[lenenanpasienHass paboTa MO Pa3BUTHIO CIOBECHON peud (B YCTHOW H
MUCbMEHHOU (hopMax), B TOM YHCIIE CIYXO3PHUTEIbHOIO BOCHPUSITHS YCTHOU peud,
pPEYEeBOro Ciryxa, IPOU3HOCUTEIbHON CTOPOHBI peuH (TIPEkKIe BCEro, TeMaTUYECKON U
TEPMUHOJIOTHYECKON JIEKCUKH y4e€OHON IUCIUIUIMHBI M JIEKCUKH IO OpraHU3aliu
y4eOHOM AESITEILHOCTH) IPEAYyCMAaTPUBACTCS Ha KaXKJIOM YPOKE.

B nporecce ypokoB xumun Tpedyercs OJHOBPEMEHHO C Pa3BUTHUEM CIOBECHOM
peun obOecrneuyuBaTh pa3BUTHE Y TIYyXHUX OOYYaAIOIIUXCS APYTUX MCUXUYECKUX
mpoueccoB. B yacTHOCTM, TpexycMaTpUBaeTcs pPyKOBOACTBO  BHHUMAHHEM
oOydarolmuxcst 4Yepe3 IOCTAaHOBKY M aHalIM3 Yy4YyeOHBIX 3ajad, a TaKkxke
COCPEIOTOYEHUE M TMOAJECpPKAHUE BHUMAHUA 3a CYET IPUBICYEHUS CPEICTB
HaIISIIHOCTH, JOCTYIHBIX MO CTPYKTYpE M COJIEPHKAHUIO CIIOBECHBIX WHCTPYKIIMI.
Pa3BuTtne mnamsaTH oOecnedyuBaeTCs IMOCPEACTBOM COCTaBJICHUS CXEM, aHaln3a
coJiepkaHus Tabnui U ap. PazButue MbIIIIeHHUs U €ro omnepanuii odecreunBaeTcs 3a
C4€T YCTAaHOBJICHMS IIOCJIENOBATEIBHOCTH BBINOJHEHUS JACUCTBUM, NPUYUHHO-
CJIEICTBEHHBIX CBsized M Jip. B 00pazoBaTenbHO-KOPPEKLMOHHON paboTe ciexyer




CAEJIaTh AKLEHT Ha PAa3BUTUU y OOYyYarOLIUXCS CIIOBECHO-JIOTMYECKOTO MBILICHMUS,
0e3 uero HEBO3MOXKHO MOJIHOIIEHHO PAacCyKIaTh, J€1aTh BBIBOJBI, OCYIIECTBIATH
BBIJIBIJKEHUE M IIPOBEPKY THUNOTE3. B MaHHON CBSA3M MPOrpaMMHBIA MaTepual
JNOJDKEH M3J1araTbCs YUYUTEIEM SICHO, NOCIIEIOBATENbHO, C BKIKOYEHUEM CHUCTEMBI
aprymMmeHToB. BaxHass poib B pPa3BUTHUM Y TIyXHUX OOYYAIONIMXCS CIOBECHO-
JIOTUYECKOTO MBIIUICHUS TMPUHAJICKUT OOCYKACHUIO M BBIBEACHHUIO (HOPMYJI,
MOJICTMPOBAHUIO TMPAKTUYECKUX 3a/lad C TMOMOIIbI0 (OpMYJ, BBINOJIHEHUIO
BBIYMCIIEHUH U Jp.

B coorBercTBMM ¢ OPUHIMIOOM HWHTEHCU(DHKAIIMK PEYEBOTO OOUICHUS
(KOMMYHUKATUBHOCTH) TpeOyeTcsi CO3/laHUE Ha YPOKAaX XUMHH CUTYyallud pEeYeBOrO
oOmenus. [yig aToro, kak u Ha aTanie HOO, Ba)XHO MPakTUKOBATh pa3iudHbIe (POPMBI
paboThl OOydJarommxcs: mapamu, OpuragamMu 4 Jp., YTO IMO3BOJISIET OCYIIECTBISTH
KOMMYHHKaTHBHOCTh Y4€OHOTO MaTepuaja U caMOil OpraHu3alii padoThl Ha YPOKE,
AKTUBU3UPOBATh TEPMUHOJIOTMYECKHI CJIOBapb, COBEPUIEHCTBOBATH Y DIIYXHUX
oOydJaronuxcsi yMEHUsl JIOKa3blBaTh, pacCykJaTh, (QOPMYJIUPOBATH BBIBOJIBI,
U3BJICKATh U aHAITU3UPOBATh HHPOPMAIIMIO XUMHUUECKOTO COJIEPIKAHMUS.

Onucanne Mecta y4eOHOr0 npeamMera, Kypca B yueOHOM IJIaHe.

Oco0eHHOCTh Kypca XUMUU COCTOUT B TOM, UTO ISl €0 OCBOCHUSI IIKOJIBHUKH
JOJDKHBI  00JIalaTh HE TOJBKO OMNPENEIEHHBIM 3alacoM  IPEIBAPUTEIBHBIX
€CTECTBEHHO-HAYYHBIX 3HAHUN, HO U JIOCTATOYHO XOPOIIO PAa3BUTHIM aOCTpPaKTHBIM
MBIIIJIEHUEM. DTO SIBJISAETCS TJIABHOM NMPUYMHOM TOTrO, YTO B y4€OHOM IIJIaHE 3TOT
MpEeAMET TMOSBISAETCA TOCIECOHUM B pAYy €CTECTBEHHO-HAyYHbBIX JUCUUILIMH.
Pacnpenenenne nporpaMMHOIo Matepualia 1o XMMHUHU OCYIIECTBIISIETCS IO Y4EOHBIM
rogaM. PacrnpezneneHue marepuana Mo rojaMm oOy4YeHUs SIBIIIETCS NMPUMEPHBIM, B
CBSA3M C YEM JIOIYCKAETCA BHECEHHE KOPPEKTUB. JlabopaTopHbIE ONBITHI MOTYT OBIThH
3aMEHEHbl BUPTYalbHBIMH, JTMOOJEMOHCTpalusaMu. Pacnpenenenue martepuana 1o
y4eOHBIM YETBEPTSAM YUHUTENIb OCYLIECTBISET CAMOCTOSITENIBHO — C YYETOM CTENEHU
CIOKHOCTH TMPOTPAMMHBIX TEM, a TaKXe€ II03HABATEIbHbIX BO3MOXHOCTEM,
oOyyaroluxcsi ¢ HapylleHHeM ciiyXxa. B CBfI3M ¢ NpeeMCTBEHHOCTHIO H3YUCHMS
Marepuana Obuti BHeceHbI u3MeHeHus B mpuMepHyo AOOIT ®T'OC no xumuu. Tema
«HeMeTanel rpynbl rIaBHOW NOATPYHIBD U3Y4YaeTcsl B KOHIIE AEBATOTO U BHayaje
10 knacca, B mHauame 9,10 kimaccoB TMpPOBOAUTCS TMOBTOPEHHUE MPOUICHHOTO
matepuana.KypcuBom 1o0aBieHbl TEMbl, KOTOpPblE MOIYT OBITh H3y4YEHBI
CaMOCTOSITENIbHO OOY4YaroIMMUCS, OJHAKO JJISl JeTe ¢ HapyLUIeHUEM CilyXa JIydlle
U3y4aTh UX Ha YPOKE COBMECTHO C YUUTEJIEM.

VY4eOHbIN MJIaH HAa M3yYE€HHWE XMMHUU B OCHOBHOMW IIKOJIE€ OTBOAUT2 Y4YEOHBIX
yaca B HEJIeJNI0 B TeueHue Tpex JieT — B 8-10 kimaccax: Bcero 204 yuyeOHBIX 3aHSTHS.
Pacnipenenennie BpeMeHu MO TeMaM MPUMEPHOU MpOorpaMMbl JaHO OPUEHTUPOBOYHO.
Yyuutenb MOXKET U3MEHSTh €T0 B Mpejieiax roJIoBOil CyMMbI 4acOB.

Pacnipenenenyie ydeOHbIX YacOB B HEJIEIO MO Kjaccam.
KoangecTBO 4acoB B HEJEIIO MO KJIACCAM
8 KJiacc 9 knacc 10 knacc
2 4aca 2 yaca 24aca

4. JIMYHOCTHBbIE, METANIPEAMETHbIE U MIPeIMeTHbIE Pe3YJbTATHI 0CBOCHUS
yueOHOro npeamera
B cootBerctBun ¢ tpedoBanusMu PI'OC OOO B coctaBe MNpPeaIMETHBIX
pE3YNbTAaTOB IO OCBOEHUIO OO0SA3aTENBHOTO COJAEPKAHUS, YCTAHOBJICHHOTO JUIS
JaHHOW y4eOHOM AUCIUIUIMHBI, BBIICISIOTCS:



— OCBOCHHBIC 00YJAIONUMUCS HAYYHBIC 3HAHUS, YMEHHS U CIIOCOOBI IEHCTBUA,
crenu(puIeckue Uit MPeAMETHOM 001acTH « XUMUS»,

— BHUJIBI JICATEILHOCTH T10 TOJYYEHUIO HOBOTO 3HAHUS, €ro MHTEpIpeTanuu (¢
y4€TOM PEYEBBIX W T03HABATEIbHBIX BO3MOXXHOCTEH TIJIIyXHUX OOydJaroluxcs),
nmpeoOpa3oBaHUIO M IPUMEHECHHIO B PA3JIMYHBIX YU€OHBIX M HOBBIX CUTYaIIHsIX.

OmpeneneHue TPEAMETHBIX PE3YyJbTAaTOB, CBSI3aHHBIX C XapaKTEPUCTUKOM,
OTIMCAaHUEM, UHTEPIIPETAIIMCH U T.II. H3y4YaeMbIX OOBEKTOB, SIBJICHHUH, C KPUTUIECKUM
OTHOIIICHHEM K TCEBIOHAYYHOM HHGOPMAIIMU TMPOY. OCYIIECTBISCTCS C Y4ETOM
0COOBIX 00pa30BaTEIBHBIX MOTPEOHOCTEH M PEUEBBIX BO3ZMOKHOCTEH, O0YIAFOIITIXCS
C HapyIICHUEM CIyXa.

[IpeameTHBIC PE3yNBTATHI MO TEMATHYECKUM DPa3aeiamM/MOIYISIM UACHTHIHBI
TeM, Kotopble mnpeactaBieHsl Bo PI'OC OOO, oaHako uX pacnpeneneHue o
KJIaccaM OCYIIECTBIISIETCS C YU4ETOM MepepacnpeieNieHus] TporpaMMHOr0 MaTepuana
Mo rogaM OOyYEeHHS B CBSI3W NPOJIOHTAIMEH CPOKOB IMOYYCHHUS OOpa3oBaHUS IO
AOOIT O0O0.

JIMYHOCTHBIE PE3YNIbTAThI

JIn4HOCTHBIE  pe3yJbTaThl OCBOCHHUS MPOrPaMMbl  OCHOBHOTO  OOIIEro
o0pa3oBaHUsI JIOCTUTAIOTCS B XOJie¢ OOYy4YEeHHS XHMHHM B €IMHCTBE Y4YeOHOW U
BOCIIUTATENBHON AesTeNbHOCTH OpraHu3aluu B COOTBETCTBUU C TPATULIUOHHBIMH
POCCUHCKUMHU COLMOKYJIBTYPHBIMU M JTYXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMH,
NPUHATHIMU B OOIIECTBE MpaBUJaMU W HOPMaMHU IOBEJCHHS U CIOCOOCTBYIOT
MpoIECcCaM CaMOMO3HAHMUSI, CAMOPA3BUTHS U COITUATU3AIIMN 00YyYaIOIIUXCS.
JInyHOCTHBIE pE3yNbTaThl OTPAXKAIOT CHOPMUPOBAHHOCTD, B TOM YHCIIC B YACTHU:

v' T1aTpHOTHYECKOTO BOCIIMTAHHMS

1) IIEHHOCTHOT'O OTHONIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HICTOPUUECKOMY U
HaydyHOMY HacJeAul0, TOHUMaHUs 3HAYCHUS XHUMHUYECKOW HAyKH B JKHU3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BJIAJIETh JIOCTOBEpHOM HH(MOpMaILMeEil o
MEPEIOBbIX JIOCTUKEHHUSIX U OTKPBITUAX MHUPOBOM M OTEUECTBEHHOW XHMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPa U 00IIIECTBA;

v T'pakIaHCKOrO BOCIUTAHUS
2) MPEICTABJICHUS O COLMAIIBHBIX HOpMaXxX M MpaBUJIaX MEAXIMYHOCTHBIX OTHOIIEHUM
B KOJUICKTHBE, KOMMYHUKATHUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOM,
yu4eOHO-UCCIIeIOBAaTENIbCKOM, TBOPUECKOM M JAPYTrUX BUAAX JIEATEIbHOCTH;
TOTOBHOCTH K pa3HO- OOpa3HOW COBMECTHOW NEATENbHOCTH TIPHU BBIMOJIHEHUU
y4eOHBIX, MO3HABATEJIBHBIX 3aJlay, BBIMOJHEHUM XUMHUUYECKUX OSKCIEPHUMEHTOB,
CO3/IaHUM YUYEOHBIX MTPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHHUIO U B3aMMOTIOMOIIU
B IIpoliecce ITON Y4eOHOM JeaTeIbHOCTH;TOTOBHOCTH OIIEHHUBATh CBOE MOBEICHUE U
MOCTYIKU CBOMX TOBAPHIIEH C MO3UIIMA HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM
OCO3HaHMS MOCIEACTBAMN MTOCTYIKOB;

v' LIeHHOCTH HAyYHOI'O ITO3HAHUS
MHPOBO33PEHYECKUX TMPEJICTABICHUI O BEIIECTBE M XHUMHYECKOM peakivH,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO pPa3BUTHSI HAYKH M COCTaBJISIIOIIMX
OCHOBY JJIi TIOHUMAHHS CYIIHOCTH HAYYHOW KAapTWHBI MHUpPA; MPEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUSL MPUPOAbI, B3aUMOCBA3SAX 4YEJIOBEKA C
MNPUPOJTHOM CPEAOH, O POJIM XUMHUH B TTIO3HAHUHU 3THUX 3aKOHOMEPHOCTEM;

1) TO3HABATEJIbHBIX MOTHUBOB, HAMPABJICHHBIX HA IMOJYyYECHHE HOBBIX 3HAHUU IO
XUMUH, HEOOXOUMBIX JIsl O0OBSICHEHUST HAOTI0ae-MbIX TIPOIIECCOB U SIBJICHUM;

2) TIO3HaBaTeJbHOU, HMHPOPMAITMOHHON M YUTATEILCKOW KYJIBTYPHI, B TOM YHUCJIE
HAaBBIKOB CaMOCTOSITEJIbHOM pabOThl ¢ y4eOHBIMH TEKCTaMH, CIPABOYHOU




JUTEPaTypo, JOCTYNHBIMHU TEXHHYECKUMH CpPEACTBAMH  HMH()OPMAIIMOHHBIX
TEXHOJIOTHUH;

3) MHTEpeca K OOY4YeHUI0 U TMO3HAHHUIO, JHOO03HATEIBLHOCTH, TOTOBHOCTU U
CIOCOOHOCTH K  camMOOOpa3oBaHUIO, MPOEKTHOM W HCCIEA0BATENIbCKOU
JESATEIBbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPABJICHHOCTH U YPOBHSI OOy4eHHS B
JIaJIbHCUIILIEM;

v’ ®OpMHUPOBaAHUS KYJIBTYPBI 30POBbS

4) OCO3HAHUS LIEHHOCTH >KU3HHM, OTBETCTBEHHOIO OTHOLICHUS K CBOEMY
3I0POBbIO, YCTAaHOBKM Ha 3J0pOBbIA 00pa3 KW3HHU, OCO3HAHUS MOCIEACTBUU M
HEIPUATUS BPEIHBIX NPUBBIUEK (YIOTPEOJEHUs aIKOT0jsl, HAPKOTUKOB, KypEHHUS),
HEOOXOJUMOCTH  COOJIIOJIEHUSI TpaBUi  O€30MacHOCTH TMPH  OOpaIleHud C
XUMUYECKUMH BEILIECTBAMHU B OBITY U PEATIbHOW KU3HH;

v TpyaoBOro BOCIIMUTAHUS
1) UHTEpeca K MPaKTUYECKOMY HM3y4YeHUIO mpodeccuil u Tpyaa pas- JIMYHOTO Poja,

YBAXKEHHE K TPYIy U pe3ysibTaTaM TPYIAOBOH NESITEIBHOCTH, B TOM 4YHUCJIE HA
OCHOBE NPHUMEHEHUs NpPEIMETHBIX 3HAHUI MO XWMHH, OCO3HAHHOTO BBIOOpA
VHAUBUAYAIbHON TPAEKTOPUU MPOJOJIKEHHSI 00pa30BaHus ¢ YUYETOM JIMUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTU K XMMHH, OOLIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH;
ycIemHOW npo(ecCHOHANBHON AESITENbHOCTH U Pa3BUTHSI HEOOXOIUMBIX YMEHHU;
TOTOBHOCTb aJallTUPOBATHCA B MIPO(ECCHOHATIBHOM Ccpeie;

v' DKOJIOTHYECKOTO BOCITHTAHUSI

2) DKOJOTMYECKH LEIecOO0pa3HOro OTHOLIEHUS K MPUPOJE KaK HCTOYHHKY
KU3HU Ha 3eMJie, OCHOBE €€ CYILECTBOBAHMS, IOHUMAHUS LEHHOCTH 3JI0POBOrO U
O0e3zonacHOro oOpa3a »HW3HH, OTBETCTBEHHOIO OTHOIIEHUS K COOCTBEHHOMY
(U3MYECKOMY M TCUXUYECKOMY 3/I0POBbIO, OCO3HAHUA LEHHOCTH COOJIOACHUS
npaBuil 0€30MaCHOTO MOBEACHHUS MPU padOTe C BEIIECTBAMU, a TAK)KE B CUTYaILMSIX,
YTPOXKAKOUIUX 3I0POBBIO U KU3HU JHOJEH;

3) CHOCOOHOCTH MPUMEHATh 3HAHUSA, IMOJIydaeMble MpPU W3Y4Ye-HUU XUMHH, IS
peLIeHUsl 3aJa4, CBS3AaHHBIX C OKPYXKAIOILIEH IpPU- POOHOM CPEIOW, MOBBIIECHUS
YPOBHSL ~ DKOJIOTMYECKOM  KYyJIbTYphl, OCO3HaHUS TIJIOOAJBHOTO  XapakTepa
HKOJIOTMYECKUX MPOOJIEM U MTyTEeH UX PEeIIeHUs OCPEACTBOM METOJI0OB XUMUU;

4) DKOJOTHMYECKOIO  MBINUIEHWS, YMEHHMS  pPYKOBOJACTBOBaTrbCd WM B
[103HABAaTEJIbHOW, KOMMYHUKATUBHOM U COLMAIIbHOM MPAKTHUKE.

MeranpeaMeTHbIE PE3YJILTATHI

B cocraBe MeTampeaMETHBIX pE3yJbTAaTOB  BBIACHSAIOT  3HAUMMBIE  JJIA
(dbopMHpOBaHUS MHMPOBO33pEHHUSI OOIIEHAY4YHBbIE TMOHATUSA (3a- KOH, Teopus,
MNPUHIUI, TUNoTe3a, (akT, CUCTEMa, MPOLECC, IKCIEPUMEHT M JIp.), KOTOpbIe
HCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX YYEOHBIX MpeAMETaX M MO3BOJSIOT Ha
OCHOBE 3HAaHUW M3 ATUX MPEAMETOB (HOPMHUPOBATH MPEJCTABICHUE O LEIOCTHON
HAay4YHOW KapTHHE MUpA, U YHUBEPCAJIbHbIC yuyeOHbIe IeUCTBUS (MO3HABATEIbHBIC,
KOMMYHHMKATHUBHbIC, DETYJISATUBHBIE), KOTOphIe 00OecrnednBaloT (OPMUPOBAHHE
TOTOBHOCTU K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYILECTBICHHUIO yueOHOU
NESATENBHOCTH .

MetanpeameTHbie pe3ybTaThl OCBOCHUS 00pa30BaTEIbHOM MPOrPaMMBbl IO XUMUU
OTpPa)karoT OBJIAJICHUE YHHMBEPCAIBHBIMU MO3HABATEIbHBIMHU JIEHCTBHSIMH, B TOM
quCIIe:

v' Ba30BLIMU JOIHYECKUMU JEHCTBUAMH

1) YMEHHMEM HCIMOJb30BaTh MPUEMBI JIOTUMYECKOIO MBIIIJIEHUS MPU OCBOCHUH

3HAHWI: PacKpbIBaTh CMBICT XUMHYECKUX MOHATUM (BBIAEIATH HUX XapaKTEpHbIE




MPU3HAKKU, YCTAHABJIMBATh B3aWMOCBSI3b C JIPYTUMHU TOHSTUSAMH), HUCHOJIb30BAThH
MOHATHUS JIJIs1 OOBSICHEHUS OTAETBHBIX (JAKTOB M SIBJICHUI; BHIOMPATh OCHOBAHUS U
KPUTEPUH ISl KJIACCU(PUKALUU XMMHYECKUX BEIIECTB M XUMHUYECKUX PEaAKIIMii;
yCTaHABIMBATh MPUYUHHO-CIIEJACTBEHHbIE CBSI3U MEXIYy OOBEKTaMU H3YyUEHHS;
CTPOUTH JIOTMUECKHE PACCYXKIeHUsl (MHIYKTUBHBIC, NEAYKTHUBHBIC, TI0O aHAJIOTHH);
JIeNaTh BHIBOJIbI U 3aKITIOUYEHUS;

YyMEHUEM TMPUMEHSATh B TMpOIECCe TO3HAHUS TMOHATUS (IpEeIMETHbIE U
MeTaIpeIMETHbIE), CHMBOJUYECKHE (3HAKOBBIE) MOJEINU, UCTOJIb3YEMbIE B XUMUH,
peoOpa3oBbIBATh MIUPOKO MPUMEHSIEMbIC B XUMUU MOJEIbHBIE TPEACTABICHUS —
XUMUYECKUN 3HAK (CHMBOJI JJI€MEHTa), XuUMudeckas (opmyna u ypaBHEHHUE
XUMUYECKON PEaKIMi — TPU PEIICHUN Y4eOHO-TI03HABATEIBHBIX 33J1a4; C yIETOM
ATUX MOJICJIbHBIX MPEJICTABICHUN BBISBISITH M XapaKTepU30BATh CYIICCTBEHHBIC
MPU3HAKU U3y4aeMbIX 0OBEKTOB — XUMUYECKHUX BEIIECTB M XUMUUYECKHUX PEAKITUH;
BBISIBIIATH ~ OOITHE 3aKOHOMEPHOCTH, MPUYUHHO-CICACTBCHHBIC CBS3U W
NPOTHUBOPEYHS] B M3yYaeMbIX IMPOIIECCAX U SIBJICHUSX; MpesiaraTh KPUTEPUHU JUIS
BBISIBJICHUS 3TUX 3aKOHOMEPHOCTEW M MPOTHBOPEYMIA; CAaMOCTOSATEIHLHO BHIOUPATH
croco0 perieHus: yueOHOM 3ajaur (CpaBHUBATh HECKOJIBKO BAapUAHTOB pEIICHUS,
BBIOMpATh HauOoyiee TMOAXOIANIMI C YYETOM CaMOCTOSATEIBHO BBIIETICHHBIX
KpUTEPHUEB);

v Ba3oBBIMHU MCCIIEI0BATENBCKUMHE JIEHCTBUAMHE

1) YMEHHEM MCIOJIb30BATh IIOCTABJICHHBIE BOIMNPOCHI B KAadeCTBE HWHCTPYMEHTA

MO3HAHUS, a TaKXE€ B KayeCTBE OCHOBBI Ji1 (OPMHUPOBAHUS THUIIOTE3BI IO

MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKICHUM;

2) NpUOOpETEHHUE ONbITa [0 I[UJIAHUPOBAHUIO, OPTraHU3alMU U MPOBEICHUIO
YYEHUYECKUX OHKCIEPUMEHTOB: yMEHHE HaOmogaTh 3a XO- JOM Ipolecca,
CaMOCTOSITEJIbHO TPOTHO3UPOBATH €0 pe3yJsbTar, (HOpMyIUpoBaTh OOOOIICHUS U
BBIBO/IBI 110 pe3yJibTaTaM MPOBEAEHHOTO OMbITAa, UCCIAEIOBAHUS, COCTABISATh OTUET O
MpoJIeJIaHHOM padoTe;

v' PaGoroii ¢ uadopmarmein

3) yMEHHEM BBIOUpATh, AHAIM3UPOBATH WU HWHTEPIPETUPOBATH HH( OpMAIUIO
Pa3IMYHBIX BUIOB M (OPM TPEJICTABICHHUS, MMOTYyYaeMYyIO0 M3 Pa3HBIX MCTOUYHUKOB
(HayyHO-TIONYJIIpHAST  JIMTEpPAaTypa XHMHYECKOTO COJCPXKAHHUS, CIPABOYHBIC
nocoOusi, pecypcel MHTepHeTa); KPUTHUECKH OIICHHBATh MPOTUBOPEUYUBYIO U
HEJI0OCTOBEPHYIO HH(MOPMAITHIO;

4) yMEHUEM TMPUMEHSTH Pa3IMYHbICE METOJBI W 3alpOChl MPHU MOUCKE U OTOOpE
uH(pOpMaIIMM ¥ COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOIUMBIX JJI BBINOJHEHUS
y4eOHBIX W MO3HABATEIbHBIX 3aJlay OMPEACIEHHOrO THUIIA; IPUOOPETEHUE OMbITA B
00JIacTM  MCTOJIb30BaHUSI ~ MHGOPMAIMOHHO-KOMMYHHUKATUBHBIX  TE€XHOJIOTHH,
OBJIAJICHUE KYJbTYPON aKTUBHOTO UCIIOJIb30BaHUS

5) pa3JIUYHBIX TOMCKOBBIX CHCTEM; CaMOCTOSITEJIbHO BBIOMpPATh ONTUMAIHHYIO
dbopmy mnpencraBiaeHUsT HHPOPMAIUA W WUIIOCTPUPOBATH peIIaeMbIe 3a/layu
HECJIO)KHBIMU CXEMaMH, JuarpaMMamMu, JpyrumMu GopmamMu Trpadukd U HX
KOMOMHAIMSIMHU;

6) YMCHHEM WCTOJB30BaTh M AaHAIM3UPOBATh B TIpollecce y4eOHOH U
HCCJIEIOBATENLCKON JIESITEIbHOCTH MH(OPMAIMIO O BIUSHUU MPOMBIIIICHHOCTH,
CEJIbCKOTO XO3SMCTBAa M TPAHCIIOPTa HA COCTOSTHUE OKPYX AoUEW ITPUPOIHON
cpebl;

v VHUBepCaJIbHBIMH KOMMYHHUKATHBHBIMU JICHCTBHSIMH
1)  yMEHHUEM 33aJaBaTh BOMPOCHI (B XOJ€ AUAIOra U/Uiu JUCKYCCUHU) MO CYIIECTBY



oOcykmaemMoii  TeMbl, (OpMyIHpOBaTH CBOU MPENJIOKEHUS OTHOCHTEIHHO
BBIIIOJIHEHHUS NIPEUIOKEHHON 3a1a4H;

2) TpUOOpETeHHE OMbITa MPE3CHTALUU PE3YyJIbTATOB BBIMOJHEHHUS XUMHYECKOTO
AKcTiepuMeHTa (1abopaToOpHOro OIbITa, MPAKTUYECKON pabOThl MO MCCIEIOBAHUIO
CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

3) 3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHHKAMH IIO3HABAaTEIbHOW U
UCCJIeIOBATEILCKON JIEATETbHOCTH MPH PEIICHUH BO3HUKAIOMIMX MpoOJieM Ha
OCHOBE Yy4éTa OOLIMX MHTEPECOB M COIJIACOBAHUA MO3UIMHI (00CYyKIeHus, oOMeH
MHEHUSIMH, «MO3TOBbIE IITYpMbI», KOOpPAMHAIMS COBMECTHBIX JCHCTBUH,
ONpEJEICHUE KPUTEPUEB 10 OLICHKE KAY€CTBA BBIITOJIHEHHOW PabOThI U 1. );

v' YHUBepCaIbHBIMH PETYIIATHBHBIME JIEHCTBUAMU

4) YMEHHEM CAaMOCTOSITEIBHO ONPENENATh LEIU ACSITENbHOCTH, IJIAHUPOBATH,
OCYLIECTBJISATh, KOHTPOJUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOKO
JeSITENIbHOCTD, BHIOMpPATh Hanbosee 3PPEeKTUBHbIE CIIOCOOBI pelIeHHs] YYEOHBIX U
MO3HABATENbHBIX 3a7a4, CaMOCTOATEIBHO COCTAaBIATh WM KOPPEKTUPOBATH
IIPEJIOKEHHBIN  aJTOPUTM JCUCTBUM IIPU BBINOJHEHUU 3aJaHUM C Y4ETOM
MOJly4YEHHUs] HOBBIX 3HAHMW 00 M3ydyaeMbIX OOBEKTaX — BEIECTBAX U PEAKIUIX;
OLICHMBATh COOTBETCTBHUE IOJYYEHHOI'O PE3YJIbTATA 3a- SIBICHHOW LIEIIH;

5) YMEHHMEM MCIOJIb30BaTh M AaHAJIU3UPOBATH KOHTEKCTHI, IPEIUIAracMble B
YCJIOBUH 3aJIaHUM.

[IpeaMeTHbIE PE3YJILTATHI

B cocraBe nmpeaMeTHBIX PE3YJIBTATOB IO OCBOCHUIO 00S13aTEIBLHOTO COACPKAHUSA,
YCTAaHOBJICHHOTO  JTAHHOM MpPUMEpPHON paboueld MporpaMmou, BBIIEHSIOT:
OCBOCHHBIE OOYYalOUIMMHUCS Hay4Hble 3HAHUS, YMEHHS M CIIOCOOBI JEHCTBH,
cnequpuyeckre ISl NPeAMETHON o0sactu «XUMUS», BHIBI JEATEIBHOCTH 10
MOJIy4YEeHUI0O HOBOIO 3HAaHWS, €ro HHTEpHpeTalud, MNOpeoOpa3oBaHUI0 U
MPUMEHEHUIO B PA3JINYHBIX YU€OHBIX U HOBBIX CUTYaIUsX .

[TpenMeTHbIe pe3ynbTaThl U C(HPOPMUPOBAHHOCTH Yy OOYYAIOUIUXCS CIEAYIOLIUX
YMEHUN:

1) paCcKpbpIBaTh CMBICI OCHOBHBIX XUMHWYECKHX IOHSATHI: aToM, MOJIEKYyJa,
XUMUYECKUN  3JIEMEHT, MPOCTOE BELIECTBO, CIOKHOE BEIIECTBO, CMECh
(omHOpOOHAsT W HEOAHOPOAHAs), BAJEHTHOCTb, OTHOCUTENIbHAs aTOMHas |
MOJIEKYJIIpHasl Macca, KOJMYECTBO BEILECTBA, MOJb, MOJIIpPHAs Macca, MAacCOBAs
J0JIs1 XMMHUYECKOTO 3JIEMEHTa B COCIUHEHHH, MOJISIPHBIM 00BEM, OKCHII, KHCIIOTA,
OCHOBaHME, COJIb, JJIEKTPOOTPULATEIBHOCTb, CTENEHb OKHUCICHHS, XHUMHYECKas
peakiuus, kiaccuuKaius peakiuii: peakuud COeIUHEHUs, PEaKIMU Pa3I0KEeHUs,
peakuMM  3aMelleHMs, peakuuu  oO0MeHa, D5K30- M DHIOTEePMUYECKHE
peakumu;TerioBol >PGeKT peakuuu; [Ipo aToma, SJIEKTPOHHBIA CJIOW aToma,
aTOMHasi opOUTaNb, PaAUyC aToMa, XMMHUYECKas CBs3b, MOJISIPHAs M HEMOJspHas
KOBAJICHTHAs CBSI3b, MOHHAS CBSI3b, MOH, KATHOH, aHUOH, PacTBOpP, MaccoBas J10JIs
BellecTBa (MPOLIEHTHAsI KOHIIEHTPAIsi) B paCTBOPE;

2) WITIOCTPUPOBATH B3AUMOCBSA3b OCHOBHBIX XUMHYECKUX MOHATUH (cM. 1T . 1) u
MIPUMEHSATD 3TU MOHSITHS MPU ONMCAHUU BELIECTB U UX MPEBPALICHUI;

3) UCIOJIb30BATh XUMUYECKYIO0 CUMBOJIMKY JJIsi COCTaBICHHs (hOPMYI BELIECTB U
YPAaBHEHHUN XUMUYECKUX PEAKLINM;

4) ONPENENATh BaJCHTHOCTb ATOMOB 3JEMEHTOB B OWHApPHBIX COCAMHEHUSX;
CTETIEHb OKHCIIEHUSI 3JEMEHTOB B OWHAPHBIX COCIUHEHMSX; MPUHAIJICHKHOCThH
BEIIECTB K OMpeeIEHHOMY KJIacCy COEAMHEHHI Mo (opMyiaMm; BUJ XUMUYECKON
CBS3U (KOBaJICHTHAs! U MOHHASA) B HEOPTaHUYECKUX COCIMHEHUSIX;




5) packpeiBath cMbicn [lepumommueckoro 3akona J[. M. Menneneesa:
JEMOHCTPUPOBATH MOHUMAaHUE MEPUOIUYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKHUX
AJIEMEHTOB OT WX MoJjiokeHusl B [lepronnyeckoi cucteMe; 3aKOHOB COXPaHEHUS
MacChl BELIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YY€HHsI, 3aKOHa
ABoraipo; ONMMCHIBATh W XapaKTepu3oBaTh TabmuuHyro ¢opmy Ilepuonnueckoi
CUCTEMbl XHMHUYECKHX DJIEMEHTOB: pasziuyaTh MOHSITHS «TJaBHas MOJArpymmna
(A-rpynma)» u «nobounas noarpymnmna (b-rpymnma)», Manasie U OOJbIINE EPUOJIBL;
COOTHOCUTH O0O3HA4YEHHs, KOTOpble uMeroTcs B Tabmuue «llepuoanueckas
cucreMa xumuueckux onemeHtoB JI. WM. MengeneeBa» ¢ 4HMCIOBBIMH
XapaKTepUCTUKAMHU CTPOEHHUS aTOMOB XHMMHMUYECKHUX 3JIEMEHTOB (COCTaB W 3apsjl
sqipa, 00IIee YMUCII0 AICKTPOHOB U PACIPEICTICHUE MX 10 JICKTPOHHBIM CJIOSIM);

6) KIIaCCH(PUITUPOBATh XUMHUYECKHAE OJJIIEMEHTHI, HEOPTraHWYECKHE BEIECTBA;
XUMUYECKHUE peakiuu (10 YKUCIY U COCTABY YYaCTBYIOUIMX B PEAKIIMU BEIIECTB, MO
TerioBoMy 3G (HeKTy);

7) XapakTepu30BaTh (OMUCHIBATH) OOIIHE XHWMHYECKHE CBOMCTBA BEIIECTB
pPa3UYHBIX KJIACCOB, TOJTBEpXkAas OMUCAaHUE TMPUMEpPaAMU  MOJEKYJISIPHBIX
YPaBHEHUN XUMUYECKUX PEAKLINM;

8) IPOTHO3UPOBATH CBOKCTBA BEIIECTB B 3aBUCHUMOCTH OT WX Kay€CTBEHHOTO
COCTaBa; BO3MOYKHOCTH MPOTEKAHUS] XMMHUYECKHX TMPEBpAlICHUN B Pa3IUYHBIX
YCIIOBUSIX;

9) BBIUHCIISITh OTHOCHUTEIBHYI0 MOJEKYISIPHYIO U MOJISIPHYIO MAacChl BEILIECTB;
MacCOBYIO JIOJIF0 XMMHUYECKOr0 3JeMEHTa Mo (QopMmylie COEAUHEHUS; MaCCOBYIO
JIOJIF0 BEIIIECTBA B PACTBOpE; MPOBOJUTH PACUETHl MO YPABHEHUIO XHUMHUYECKOU
peakiuu;

10) MPUMEHSTh OCHOBHBIC OMEPAIIUU MBICIUTEIBLHON JIESITEIHbHOCTH — aHalu3 U
CUHTE3, CpaBHEHHE, 0000IICHUE, CUCTEeMAaTH3alINI0, KJIacCU(UKAIUIO, BBISBICHUE
MPUYUHHO-CJICJACTBEHHBIX CBSI3¢M — IS U3Y4YEHUs] CBOMCTB BEIIECTB W
XUMHUYECKUX PEaAKINil; €CTECTBEHHO-HAYYHBIE METOIbI ITO3HAHUSI — HaAOJIOCHHE,
U3MEpPEHUE, MOAECIUPOBAHUE, IKCIIEPUMEHT (pEAIbHBIN U MBICIICHHBIN );

11) CJIeIOBaTh MpaBUjaM IMOJb30BAHMS XUMHUYECKON TOCYI0M U 1ab0paTOpHBIM
o0opyJ0BaHUEM, a TaKXe MpaBUiiaM OOpaIleHUs C BEUIECTBAMU B COOTBETCTBUU
C HUHCTPYKIUSMH TIO BBITIOJIHEHUIO JA0OPATOPHBIX XMMHYECKHUX OIBITOB TI10
MOJIYYCHUI0O U COOMpaHHWIO Tra3000pa3HBIX BEHIECTB (BOJAOPOAA M KHUCIOPOAA),
IIPUTOTOBJIICHUIO PACTBOPOB C OINPEACIEHHOM MACCOBOM JOJEHM PACTBOPEHHOIO
BEIIIECTBA; IUIAHUPOBATh W TMPOBOJUTH XUMHUYECKHE IKCICPUMEHTHI IO
pacrio3HaBaHHUIO PACTBOPOB IIEI0UCH U KUCIOT C TOMOIIbIO HHIUKATOPOB (JIAKMYC,
dhenondranenH, METUIOPAHXK U JIp.) .

12) pacKpbIBaTh CMBICI OCHOBHBIX XUMUYCCKUX MOHATHH: XUMUYECKUHA IJICMEHT,
aToOM, MOJIeKyJia, MOH, KaTHOH, aHUOH, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO,
BAJICHTHOCTh,  DJICKTPOOTPHUIATEILHOCTh, CTENEHb OKHUCICHUS, XHUMHYECKas
peakimsi, XuMHUIeCcKasi CBSA3b, TEIUIOBOU d(PPEKT peakiuu, MOJIb, MOJISIPHBIN 00BEM,
PaCTBOP;AIEKTPOIUTHI,  HEDJIEKTPOJUTHI,  DJIEKTPOJUTUYECKAs  JUCCOLMAIINS,
peakiMu MOHHOTO OOMEHa, KaTaJn3aTop, XUMUYECKOE paBHOBECHE, OOpaTUMbIE U
HEeoOpaTUMbIe peakiuu, OKHCJIUTEIIbHO-BOCCTAHOBUTEIHHBIC peakiuu,
OKHCIIUTENIb, BOCCTAHOBHUTENb, OKHUCICHHME W BOCCTAHOBIICHHE, AJJIOTPOIIHUS,
aMm(pOTEpPHOCTh, XHUMHUYECKasi CBsI3b (KOBaJE€HTHAs, WOHHAS, METAJUINYECKasi),
KpHUCTaJUIMYECKasl pelI€Tka, KOppo3usi METAUIOB, CILIABbl, CKOPOCTh XMMHUUYECKOU
peakiuuu, rnpeaesbHo aonyctumas konuentpamus (II1K) Beniectsa;

13) WILTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMUYECKHUX MOHATUN (M. 1 . 1) H



MPUMEHSTD 3TU MOHSITHS MPU ONMCAHUU BELIECTB U UX MPEBPALICHUIL;

14) MCTIONIB30BaTh XUMUYECKYIO CUMBOJIUKY JJIsl COCTaBIEHUS (hOpMYJT BELIECTB U
YPAaBHEHUN XUMHUYECKUX PEAKIINN;

15) OMPEAENSATh BaJEHTHOCTh M CTENEHb OKHUCIEHHUS XUMHUYECKHX 3JIEMEHTOB B
COCIMHEHUSIX PA3IMYHOTO COCTaBa; MPUHAJJIC)KHOCTh BEHIECTB K ONMPEACIEHHOMY
KJIACCy COeMHEHUH 10 GopMyIiaM; BUJ XUMHUECKOU CBsI3M (KOBaJIGHTHAs!, HOHHAS,
METaNINYeCKasi) B HEOPTraHWYECKUX COCIUHEHUAX; 3aps]l MOHA MO XUMHUYECKOH
dbopmysie; xapakTep cpeabl B BOAHBIX PAaCTBOPAX HEOPTaHUYECKUX COCIUHEHUM,
THUIl KPUCTAJUTMYECKON PEIIETKM KOHKPETHOTO BELIECTBA;

16) packpbiBatb cmbici Ilepmommueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €r0 MOHUMAaHHE: OIMUCHIBATh U XapaKTePU30BaTh TAOIMUHYIO
dopmy Ilepuomnyeckoil CUCTEMBI XMMHYECKUX 3JEMEHTOB: Pa3lIU4yaTh MOHATHUS
«rnaBHas noAarpynna (A-rpynna)» u «mnooouynas noarpynna (b-rpymnmna)», Mainele U
OOJbIIME  TEpPUOJBI, COOTHOCHTH OOO3HAYEHHUs, KOTOpble HUMEIOTCA B
NEPUOJUYECKON TabIuIe, C YMCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB
XUMHUYECKHUX D3JIEMEHTOB (COCTaB W 3apsija sjpa, O0Ilee YHUCIO 3JIEKTPOHOB U
pacnpeziesieHue X MO IEKTPOHHBIM CII0SIM); OOBSICHITH 00I1IME 3aKOHOMEPHOCTHU B
M3MEHEHUHU CBOWCTB AJIEMEHTOB U MX COCIMHEHHUU B Mpeleaax MajblX IIEPUOJOB U
IJIaBHBIX NOJI- TPYIH C Y4ETOM CTPOCHHS UX aTOMOB;

17) K1accu(puuUpoBaTh XUMHYECKHE HJIEMEHTBI, HEOPraHUYECKHE BEILECTBA;
XUMHUYECKHE peakluu (10 YUCITy U COCTaBY YYAaCTBYIOLIUX B PEAKIIUU BEUIECTB, 110
TewioBOMYy d3(P(deKTy, MO0 HM3MEHEHUIO CTEMEeHEH OKHUCICHUS XUMHUYECKHUX
3JIEMEHTOB);

18) XapaKTepru30BaTh (OMUCHIBATH) OOLIME U cHenUuPUUYEcCKUe XUMHUYECKUE
CBOMCTBa MPOCTBIX M CIIOKHBIX BEIIECTB, MOATBEPKIAsl ONUCAHUE MpPUMEpPaMU
MOJIEKYJIIPHBIX Y MOHHBIX YPABHEHHI COOTBETCTBYIOLIUX XUMUYECKUX PEAKLIUA;

19) COCTABJISITh YPABHEHUSI DJIEKTPOIUTHUECKOW TUCCOLMALMU KUCIIOT, IIeI04eH
U COJIeH; TOJIHbIE M COKpaul€éHHbIE ypaBHEHHUs pe- aKIUil HMOHHOTO OOMEHa;
YPAaBHEHUSI PEAKUUH, MOATBEPKAAONIMX CYIIECTBOBAHUE TIE€HETUYECKON CBS3H
MEXy BEIIECTBAMH Pa3JINYHBIX KJIACCOB;

20) pacKpbIBaTh  CYIIHOCTb  OKHCJIMTEJIbHO-BOCCTAHOBHUTENIBHBIX  pEaKIUi
MOCPEACTBOM COCTaBJIEHUS 3JIEKTPOHHOTO OajaHca 3TUX peaKluii;

21) IPOTHO3UPOBAaTh CBOMCTBA BELIECTB B 3aBUCHMOCTH OT MX CTPOCHHS;
BO3MOKHOCTH MPOTEKAHUSI XUMUYECKHUX MTPEBPAILCHUN B PA3JINYHBIX YCIOBHUSIX;

22) BBIYMCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MaccChl BEILECTB;
MacCOBYIO JIOJIF0 XMMHUYECKOr0 3JeMeHTa Mo (QopMmylie COeAUHEHUS; MaCCOBYIO
JOJII0 BEILECTBA B PACTBOPE; IPOBOAUTH PACUYETHI 110 YPABHEHUIO XUMHUYECKOU
peakiuu;

23) CJIeI0BaTh IMpaBUJaM TOJb30BaHUSI XUMHUYECKOW MOCY0M U 1a00paTOPHBIM
0o00OpyI0BaHUEM, a TAK)KE IpaBUiiaM OOpalIEHUs C BEIIECTBAMHU B COOTBETCTBUU C
MHCTPYKUUSMU 1O BBIOJHEHUIO J1a0OPATOPHBIX XUMHUYECKHX OIBITOB IO
MOJIyYEHHUIO U COOMPAHMIO ra3000pa3HbIX BEIIECTB (AaMMHUaKa U YIJIEKHCIIOTO rasa);

24) TPOBOJUTH PEAKLIMH, MTOATBEPKIAIOIINE KAaUECTBEHHBIM CO- CTaB Pa3IuYHbIX
BEIIECTB: Paclo3HaBaTh OMBITHBIM MYTEM XJIOPHUI- OpOMHI-, HOIUI-, KapOOHAT-,
docdar-, cunmkar-, cynbdar-, THUIAPOKCUA-UOHBI, KaTHOHBI aAMMOHHUS W HWOHBI
W3YYEHHBIX METAJJIOB, MPHUCYTCTBYIOIIME B BOAHBIX PACTBOPAX HEOPraHUYECKHX
BEILECTB;

25) IPUMEHSTh OCHOBHBIE OIEpAIlMU MBICIUTENBbHON AESTENbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHUE, o0o011eHue, CUCTEMATHU3ALINIO, BBISIBJICHUE



MPUYUHHO-CIEACTBEHHbIX CBSI3¢M — Ui HW3Y4YEHUS] CBOMCTB BEIIECTB U

XUMUYECKUX PEAKINil; €ECTECTBEHHO-HAYYHBIE METObI TIO3HAHUSI — HAOJIOCHHE,

U3MEpEeHUe, MOICIMPOBAHUE, SKCIIEPUMEHT (PeaibHbI U MBICTICHHBIN).

5. Conepxxanue NporpaMmMbl Kypca XuMHuH.
8 KIIACC
(4-1i ron o0yuenust Ha ypoBHe OOQ / 1-blif 1O M3YUYCHHUS TIPEAMETA).
Pa3zpnea 1. [lepBoHauanbHbIE XUMAYECKUE TTOHATHUA.

Tema 1. Xumus — BaxkHas 00JacThb €CTECTBO3HAHUS M IMPAKTUYECKOU JIEATEIbHOCTH
4yesjaoBeKa

[Ipenmet xumuu. Posb XxuMuu B *KU3HU yenoBeka. [loHsTHE 0 MeToAaxX MO3HAHUS B
XUMUU. XUMUS B CHCTEME HayK.

Tena u BemecTBa. PU3NUECKHUE CBOMCTBA BEUIECTB. ATpEraTHOE COCTOSIHUE BEIIECTB
UucTteie BemiectBa U cMmecu. CiocoObl pa3aeneHust CMeceil.

Tema 2. BemiecTBa 1 XUMUYECKUE PEAKLIHH.

ATOMBI 1 MOJEKYJIbl. XUMHUECKUE 3JIEMEHThI. CUMBOJIBI XUMUYECKUX AJIEMEHTOB.
IIpocTeie U ClIOXKHBIE BelleCTBAa. ATOMHO-MOJIEKYJISIPHOE YUYEHHE.

Xumnueckass (opmyna. BajaeHTHOCTh aTOMOB XHUMHUYECKHUX JJIEMEHTOB 3aKOH
MOCTOSIHCTBA cocTaBa BemlecTB. OTHOcHUTENbHass aroMHas Macca. OTHOCHUTEIbHas
MOJIEKYJISIpHas Macca. MaccoBas 107151 XUMHUYECKOT0 3JIEMEHTA B COEUHEHHUH.

Pu3NUeCKUe U XUMHUYECKHUE SIBJIICHUS. XUMUYECKas PEakius U €€ Npu3HaKu. 3aKOH
COXpaHEHUsI MacChl BEHIeCTB. XUMHUUECKUe ypaBHeHUs1. Kimaccudukanuss XuMu4ecKux
peakiuii (CoeAMHEHUs, Pa3JIOKEHUsI, 3aMEILICHHs, OOMEHA).

XUMHYECKAN IKCIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW MOCYJIOW, C IMpaBUIaMHU
paboThl B 1abopatopuu U npuéMamu oOpalieHus ¢ J1a00paTOpHbIM 000PYyIOBaHUEM;
M3yYCHHE M ONHUCcaHue (PU3NUECKUX CBOMCTB OOpa3IlOB HEOPraHMYECKUX BEIIECTB;
HaOmoAeHne (Qu3nueckux (IIaBJI€HUE BOCKA, TasHUE JibJa, PacTHUpPaHHUE caxapa B
CTyNKe, KHUIIEHHWE U KOHJEHCAIlUs BOJbI) M XUMHUYECKUX (TOPEHHE CBEYH,
MPO-KaJUBAHUE MEIHOW MPOBOJIOKH, B3aUMOJICUCTBUE MeJa C KHUCJIOTOM) SIBJICHUU,
HaOJII0ZICHUE U OMKMCAaHUE MPU3HAKOB MPOTEKAHUS XUMUUYECKUX PEAKINM (pa3ioKeHHe
caxapa, B3aUMOJICUCTBHE CEPHOM KHUCIOTHI C XJIOPHAOM Oapusi, pasIoKCHHE
ruapokcuaa meau(Il) mpu HarpeBanuu, B3aUMOJICHCTBHE *Kejle3a C PaCTBOPOM COJU
meau(Il)); wu3-ydenume cmocoOOB pasaeineHus cMecedl (C  IMOMOINBIO MarHuTa,
(bunsTpOBaHME, BHITAPUBAHUE, TUCTUIUISINS, XpoMaTorpadusi), IpOBEICHUE OUYNUCTKH
MOBAapEHHOM COJM; HAOJIOJCHHE M OIHCAaHWE pPe3yJbTAaTOB MPOBEICHUS OIIbITa,
WUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHUs MAacChl, CO3JaHUE MOJACJIEeH MOJIeKyJ
(11apoCTepP>KHEBBIX ) .

Pa3znen 2. Baxueiime npeacTaBUTeId HEOPTaHMYECKUX BEILIECTB

Tema 3. Bozayx. Kucnopos. [Tonsarue 06 okeniax

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciaopog — 3J€MEHT U MPOCTOE
BeliecTBO. HaxoxkaeHue Kuciaopoja B mpupojie, Gu3n4eckue 1 XuMUUECKHUEe CBOMCTBA
(peakuu  ropenusi). Oxcunpl. [lpumenenue xucmopoma. CrmocoObl TOTyYECHHUS
KHCJIOpPOJia B JIAOOPATOPUM M TPOMBINUIEHHOCTH. KpyroBopor Kuciopoma B
npupoze. O30H — aJToTponHaAs MOAU(PUKAIIHAS KUCIOPOIa.

TermoBo#t >pdexT XuMUYECKON peakinu, TEPMOXHUMHYECKUE ypaBHEHUS, JK30- H
SHIOTEPMUYECKHE peakluuu. TOIUIMBO: Yroib M METaH. 3arps3HEHHE BO3/yXa,
YCWJICHHE MapHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOS.

Tema 4. Bonopon. [ToHsITHE 0 KMCJIOTaX U COJISIX




Bopopon — nsneMeHT m mpoctoe BemecTBo. HaxoxaeHnwe BoOAopoJa B IPHUPOAE,
(bU3MYecKue U XUMUYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI MomydeHuss. KucioTer u
COJIH.

Tema 5. Konn4yecTBEHHbIE OTHOUIEHUS B XUMUU

KonuuectBo BemiectBa. Mosnb. MounsipHas macca. 3akoH ABorafpo. MoJisipHbIil 00bEM
ra3oB. Pac4€Tel M0 XUuMHUYECKUM YpPaBHEHHSIM.

Tema 6. Bona. PactBopsl. [loHsATHE 06 OCHOBaHUAX

duznueckue CBOMCTBa BOIbl. Boma kak pactBopurens. PactBopel. HackiieHHbie u
HEHACBIICHHBbIE PAcTBOpBL. PacTBopuMOCTH BemiecTB B BoAe. MaccoBas J07s
BEILIECTBA B pacTBOpe. XUMHUYECKUE CBOWCTBAa BOoAbl. OcHOBaHUs. Poiib pacTBOpOB B
NpUpPOJIE U B JKU3HU uYeJoBeka. KpyroBopor BoAbl B MNpUPOAE. 3arpsi3HEHUE
NpUPOAHBIX BOA. OXpaHa U OUYMUCTKA IPUPOIHBIX BOJI.

Tema7. OCHOBHBIE KJIACChI HEOPTaHUYECKUX COCTMHEHUN

Knaccudukanus neopranndeckux coeauHenuit. Oxcuanl. Knaccudukaims oxcumaos:
cosieoOpasyromre (OCHOBHBIE, KHUCIOTHBIE, aM(OTEepHbIE) W HecoJeo0pa3yrolue.
Homenknatypa oOxkcujioB (MeXAyHapoaHass W TpuUBHalIbHas). @Duznyueckue u
XMMHUYECKUE CBOMCTBA OKCUIOB. [lonyuenue okcuaos.

OcnoBanus. Knaccudukarusi ocCHOBaHUI: MIENOYNM U HEPACTBOPUMBIC OCHOBAHMS.
Homenknatypa ocHoBaHMil (MEXAyHapoJHass W TpuUBHalIbHAsI). DU3NYECKHE U
XMMHUYECKUE CBOMCTBA OCHOBaHUM. [lonydueHrne OCHOBaHUM.

Kucnotel. Knaccudukanusa kucnor. Homenknatypa KucnoT (MEXKIyHApoAHas |
TpuBHabHAs). DU3MYECKHE U XUMHUUYECKHE CBOMCTBA KHUCIOT. PsAl akTUBHOCTH
MetaioB H. H. bekerosa. [lonyuenune kucmior.

Comn. HomeHnknarypa coiseid (MexIyHapogHasi U TpuBHaibHas1). Ouszndyeckue u
XMMHUYECKUE CBOMCTBA coiieil. [lonyuenue conen.

['eHeTnyeckas CBsI3b MEXKAY KJIACCAMU HEOPTaHUYECKUX COCTMHECHUM.
XUMHYECKUN JKCIEPUMEHT: KaYECTBEHHOE OMPEACICHUE COACPKAHUSI KUCIOPOaa B
BO3JlyX€; MOJy4YeHHUEe, COOMpaHue, pacro3HaBaHUE M H3YyUYCHHE CBOMCTB KUCIOPOA;
HaOJII0ZICHUE B3aMMOJICUCTBHS BEIIECTB C KUCJIOPOJOM U yCIIOBUS BO3HUKHOBEHHS U
MpeKpaIeHus TopeHus (Tokapa); 03HaKOMJICHHE ¢ 00pa3liaMu OKCHJIOB M OIIMCaHUE
WX CBOICTB; MOJy4eHHUE, COOMpaHUE, PACIIO3HABAHUE W M3YYEHUE CBONCTB BOJOpPOAA
(ropenne); B3ammogmeictBue Bojgopoaa ¢ okcuaoM  meau(ll)  (Bo3amoxkHO
MCIIOJIb30BAaHUE BUIEOMATEPHUAITIOB);HA-0JIt0/IEHHE 0OpAa3IOB BEIIECTB KOJIMYECTBOM |
MOJIb; HCCIEJOBAaHME OCOOCHHOCTEH PpACTBOPEHHUS BEIIECTB C  Pa3TMYHOMN
pPacTBOPUMOCTBIO; MPUTOTOBJIEHHWE PACTBOPOB C OMNPEACIEHHOW MAacCOBOW JIOJEH
pPacTBOPEHHOIO BEIIECTBA; B3aUMOJACHCTBHE BOJABI C MeETAIaMU (HATpUEM W
KaJibI[ueM) (BO3MOXKHO HCIIOJIb30BaHUE BUJIEOMATEPUA-TIOB); OMIpEACICHUE PaCTBOPOB
KUCJIOT U IIeJIoYed C TOMOIIbI HMHAMKATOPOB; HCCJIEAOBAHHUE O0Opa3IoB
HEOPraHMYECKUX BEIIECTB pa3- JIMUHBIX KJIACCOB; HAOIIOJCHUE U3MEHEHUSI OKPACKU
WHJIUKATOPOB B PAacTBOpPAX KHUCIOT W IIETOYEH; M3YUYCHUE B3aUMOJCHCTBUS OKCHUAA
meau(Il) ¢ pacTBOpoM CepHOM KHCJIOTBHI, KHCIOT C MeTaUlaMHu, peakiui
HEUTpaIu3aluuy;, IOJYyYCHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJIHOTO
MeTajuia APYTUM U3 pacTBOpa COJIM; PEIIEHHUE IKCIEPUMEHTAIBHBIX 3a7a4 II0 TeME
«BaxxHeunIne KJIacChl HEOPTAHUYECKUX COCUHEHUID)

9 KJIACC
(5-i rox o0yuenus Ha ypoBHe OOO / 2-0i1 roJ1 U3y4eHHS ITPEIMETA)
IMoBTOpenue. [ToBTopeHre nzyueHHoro B 8 kinacce. TexHuka 6€30MacHOCTH.



Pazgen 1. «llepumonnueckuii 3akoH u llepmomnueckas cucTteMa XUMHUYECKHUX
anementoB J[. WM. MenneneeBa. CtpoeHue aroMoB. XHMHYECKas CBA3b.
OKHCINTENBEHO-BOCCTAHOBUTEIIBHBIE PEAKIII

Temal. Ilepuonnueckuii 3akoH u [lepuoanyeckas cUCTEMa XMMHYECKUX JJIEMEHTOB
J.1. MenneneeBa. CTpoeHHE aTOMA.

[lepBple MONBITKM KIacCU(PUKAUUU XUMHUYECKHX 3J1eMeHTOB. IloHsTHe o rpymmax
CXOAHBIX JJIEMEHTOB (LIEJIOYHBIE W IIEJIOYHO3EMENbHBIE METaJUIbl, TaJIOrEeHBI,
MHEPTHBIE Ta3bl). OJEMEHTbI, KOTOpble 00pa3yloT aM(OTEepHbIE OKCUABl U
TUAPOKCUIBI.

Ilepnommueckuit 3akoH. I[lepuomumueckas cucrema XUMHUYECKHUX dieMeHtoB /I, U
MenneneeBa. Kopotkas u nnuaHast gopmsl [leprognueckoit CUCTEMbl XUMUYECKUX
anementoB JI. W .Menneneesa . Ilepuonbr u rpynmsl. DU3NYECKUN CMBICH
ITOPSAKOBOIO HOMEPA, HOMEPOB IEPUOAA U TPYIIIIBI AJIEMEHTA.

Crpoenune atomoB. CoctaB aroMHbIX sjaep. M3orombl. Dnexktponsl. CTpoeHue
AJIEKTPOHHBIX 000JI0UEK aTOMOB IEpBBIX 20 XUMUYeCKUX 37eMeHTOB [lepnonnueckoit
cucrembl Jl. M. MeHnneneeBa. XapakTepucTUKa XHMHYECKOIO JJIEMEHTA II0 €ro
nonoxeHuro B [lepuoguueckon cucreme /. 1. Menneneena.
3aKOHOMEPHOCTH  M3MEHEHMs  pajauyca aTOMOB  XMMHUYECKHX  JJEMEHTOB,
METAJUIMYECKMX M HEMETAJUIMYECKUX CBOMCTB IO IPyIIaM M NEpPUOJaM. 3HAYCHUE
Ilepnoguyeckoro 3akoHa u Ileproaudeckor CUCTEMBI XMMHUYECKUX 3JIEMEHTOB IJIA
pa3BuTHs HayKu U npakTuku. [[. 1. MenneneeB — yu€HbIN U rpa)KJaHVH.

Tema 2. Xwmuueckas CBA3b. OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIIHH

KoBanentnas (monsipHas 151 HETOJISIpHAs) CBSI3b. JIEKTPOOTPHUIIATEIIBHOCTD
XUMUYECKHUX 3JIEeMEHTOB. IOHHAs CBS3b.
Crenenb OKHUCJICHUSI. OKUCINTETLHO-BOCCTAHOBUTEIIHHBIC peaKInu.

[Ipoueccel oOkucIeHUs: U BOCCTAHOBJIEHUS. OKUCIUTENIN U BOCCTAHOBUTEIIH.
XUMUYECKUIN SKCIIEPUMEHT: U3ydeHHue 00pas3IoB BEIECTB METAJUIOB U HEMETAILIOB;
B3aMMO/JICHCTBUE TUIPOKCHJIA [IMHKA C PACTBOPAMU KHUCIIOT U ILEJIOYEH; MPOBEICHHE
OMBITOB, WJUIFOCTPUPYIOIIUX MPUMEPHI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINI
(ropeHue, peakiu pazIoKeHHs], COSTUHEHU).
Pa3znen 2. BenecTBo 1 XMMHUYECKUE PEAKIIUY.
Tema3. OcHOBHbBIE 3aKOHOMEPHOCTH XUMHYECKUX PEAKIINI

Knaccudukanus XuMUUECKHX pEakIMi MO pa3IMYHBIM TpHU3HAKaM (M0 YUCTYy |
COCTaBYy y4YacCTBYIOIIUX B PEAKIIMH BEIECTB, MO TEIUIOBOMY (D PEKTy, 10 U3MEHEHUTO
CTEMCHEW OKHUCJICHUS XUMHUYECKHUX JJIEMEHTOB, MO OOpaTUMOCTH, MO YYaCTHUIO
KaTanau3aropa). IK30- ¥ SJHJAOTEPMUUECKUE PEAKIIUU, TEPMOXUMUYECKUE YPABHEHUSI.

[lonsitTue o ckopocTH XuMU4eckoil peakuuu. IloHarue o0 o00paTUMbIX U
HEOOpaTUMBIX XUMHUYECKUX peakiusax. [[oHSTHE O TOMOT€HHBIX M TeTEePOTCHHBIX
peakiusax. [lonarre o XumMudeckoM paBHOBecUH. DaKTOPHI, BIUSIONIME HA CKOPOCTH
XUMUYECKOUN pEeaKIUU U MOJI0KEHUE XUMUUYECKOTO PAaBHOBECHS.
OKUCANTETEHO-BOCCTAHOBUTEIIHHBIC peakuuu, AIEKTPOHHBIN OanmaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHOM peaKkIuu. CocraBienue YpaBHEHHI
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKIMd  C  HCIOJb30BAaHUEM  METOJIa
AJICKTPOHHOTO OajaHca.

Tema 4. DnekTpoauTuyeckass AUCCOUALINSL.

XUMHUYECKUE PEAKIMU B pacTBOpax Teopus 3JIEKTPOIUTAYECKOW TUCCOLMALINH.
ONEKTPOJIUTHl U He-ANeKTponuThl. KaTuoHbl, aHuMoHBl. MeXaHM3M JIHUCCOLMAIIMU
BEIIECTB C PAa3JIMYHBIMA BHUAAMU XUMHYECKON CBsi3U. CTENEeHb AMCCOLMALUU.
CusnbHbIE U clla0ble 3JIEKTPOJIUTHI.




Peakiun moHHOr0 OOMEHa. YCOBHS TMPOTEKAHWS PEaKIMii MOHHOTO OOMEHa,
IIOJIHBIE U COKPAILEHHBIE HOHHBIE YpaBHEHHUs peakiuuid. CBOICTBA KUCIOT, OCHOBAaHUI
U CcojJeil B CBeTe IMPEACTABICHUM 00 AJIEKTPOJIUTUYECKON  IUCCOIMAIIU.
KauecTBeHHble peakuu Ha HOHBI. [[oHATHE O THApPONIN3E CONEN.

XUMUYECKHI IKCOEPUMEHT: O3HAKOMJIEHUE C MOJAEISIMU KPUCTAJUIMYECKUX PELIETOK
HEOPraHUYECKUX BEIECTB — METAJUIOB M HEMETaJUIoB (rpaduTa U anMasa), CII0KHBIX
BELIECTB (XJIOpUAA HATpusl); HMCCIEIOBAaHWE 3aBUCUMOCTH CKOPOCTH XMMHYECKOU
peaKiMK OT BO3JEHCTBUSA PA3IMUHBIX (PaKTOPOB; UCCIEAOBAHUE AIEKTPOIPOBOIHOCTH
pacTBOpPOB BELIECTB, MpoIlecca TUCCOUUAIIMU KUCIIOT, MIeJoYeld U coieil (BO3MOXKHO
WCIIOJBb30BAaHUE BHUJICOMATEPHUANIOB); MPOBEACHUE OMBITOB, WIUIIOCTPUPYIOMIUX
MPU3HAKU TIPOTEKAHUS peaKiuii HOHHOTro oOMeHa (oOpa3oBaHME OCaKa, BBIICICHUE
raza, o0Opa3oBaHUE BOJbI); OIbBITOB, WUIIOCTPUPYIOIINX MPUMEPHl  OKUCIH-
TEJIbHO-BOCCTAHOBUTEIBHBIX PEAKIU (TOpEHUE, PEAKIIUU Pa3I0KEHUs, COCTMHEHUS);
pacro3HaBaHHE HEOPTaHUYECKHUX BEIIECTB C MOMOIIbI) KAaYECTBEHHBIX pEaKIMil Ha
MOHBI; PEIICHUE IKCIIEPUMEHTAIBHBIX 337aY .
Paznen 3. «<HemeTauibl u ux COeTMHEHUS»
Tema5. OOmias xapakTepucTuka XuMudeckux neMeHToB VIIA-rpynmbl. ['anoreHsi.

OcoOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEpHbIE CTENeHU oKucieHus. CTpoeHue u
(du3MYecKue CBOMCTBA MPOCTHIX BEIIECTB—TAJOTeHOB. XUMHUYECKHE CBONCTBAa Ha
npuMmepe xjopa (B3aUMOJCHCTBHE C MeETaUlaMH, HEMETaJUlaMH, IIeJI0YaMu).
XnopoBosopoa. CoJisiHast KACIIOTa, XUMUYECKHE CBOMCTBA, MOJTYyYECHHUE, IPUMEHEHNE.
JlelicTBHE XJIOpa U XJIOPOBOAOPO/Ia HA OPraHU3M YeJIOBeKa. BaxkHenmme XJIopuasl U
UX HAXOXJICHUE B IPUPO/IE.
Tema 6. O0mias xapakTepucThKa XUMHUYECKUX 3yieMeHTOB VIA-rpynnbl. Cepa u eé
COCIMHEHUS

OcoOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEpHbIC CTEMEeHU OKUciieHUus. CTpoeHUe U
(u3nyeckrue CBOWMCTBA MPOCTBIX BEIIECTB — KHUCJIOPOJA M CEphbl. AJUIOTPOIHbBIC
MoaudUKAIMK KUCTIOpoAa W cepbl. XUMHUYECKHEe CcBoMcTBa cepbl. CepoBomoOpo,
CTpoeHue, PU3nyecKknue U XUMU4Yeckrue cBOMcTBa. OKCHABI Cephbl KaK MPEACTaBUTEIH
KHUCJIOTHBIX OKCUI0B. CepHas KUCI0Ta, (PU3ndecKkue U XMuMUYECKHe CBOMCTBa (o01rue,
KaK TPEICTAaBUTENsI Kjacca KHUCIOT, W crenuduueckue). XUMHUUECKHE PEaKINH,
JeKalne B OCHOBE IMPOMBIIUICHHOTO CIMOco0a TMOJYyYeHUS CEpPHOM KHUCIOTHI.
[Ipumenenue. Conu CepHOW KHUCIOTHI, KAYECTBEHHAs pEaKIus Ha Cyib(aT-uoH
Haxoxnenune ceppl M €€ COCOUHEHHM B MOPUPOAEC. XHMHUYECKOE 3arps3HEHHE
OKpY’Karolen cpeabl COSAMHEHUSIMU CePbl (KUCIOTHBIE JTOXKIH, 3arpsI3HEHUE BO3/yXa
1 BOJIOEMOB), CITOCOOBI €ro MPeI0TBPAIICHUS.

10 KJIACC
(6-i1 rox oOyuenus Ha ypoBHe OOO / 3-uii TO1 U3YyUYCHUS MPEAMETA)
IHoBTopenne (104). IToBTOpeHue nzyyenHoro B 9 kinacce. TexHuka 6€30MaCHOCTH.
Pazpnea 1. «HeMeTtannsl 1 X COeTUHEHUS
Tewma 1. OOmias xapakTepUCTHUKa XUMUYECKUX dIeMeHTOB VA-rpynnbl. A30T, Gpocdop
U UX COCJTMHEHUS.

Oco0OeHHOCTH CTPOCHHSI aTOMOB, XapaKTEPHBIE CTEMEHW OKHUCICHHUS. A3OT,
pacnpocTpaHeHue B TMpupoje, (pu3mdyeckne U XUMUYECKHE CBoOMcCTBa. Kpyrosopor
a3oTa B mpupoje. AMMHAK, ero GU3NUYECKUE U XUMUYECKHUE CBOMCTBA, MOJyYCHHUE U
npumeHenne. Comm aMMOHUS, X (PU3UIECKUE U XUMHYECKHE CBONCTBA, MPUMEHEHNE.
KauecTBeHHast peakiuss Ha HOHBI aMMOHHUS. A3O0THAas KHUCJIOTa, €€ IMOJy4YeHHE,
¢du3nUecKkue U XMMUYECKHe CBOMCTBA (00IIME KaK MPEACTABUTENSl Kijacca KUCIOT U




cnerupuueckne). lcnomb3oBaHME HUTPATOB H COJIGH aMMOHHS B KadecTBE
MUHEPAJTBHBIX  YIOOpeHHd. XUMHYECKOE 3arpsA3HEHHE OKpPYXKAloIlel cpelpl
COEIMHEHUSIMU a30Ta (KUCJIOTHBIE JT0KIU, 3arpsi3HEHHE BO3AYyXa, IOYBbI U BOJIOEMOB .
docdop, amtorpornHsie mMoaudukaruu (Gocdopa, GuzMUECKHUe U XUMUUYECKHUE
cBoiictBa. Oxcup docdhopa(V) u docopHas Kuciora, PU3NYECKUE U XUMHUUYECKUE
cBoiicTBa, mnonydeHnue. Vcnonb3oBanue QocdaTtoB B KauecTBE MHUHEPAIbHBIX
y100pEHU.
XVMMHUYECKUHN IKCIIEPUMEHT: U3yYeHUE 00pa3I[0B HEOpPraHUYe-CKUX BEIEeCTB, CBONCTB
COJITHOM KHCIIOTBI; TIPOBEICHHE KAUYEeCTBCHHBIX pEAKIMH Ha XJIOPUI-HOHBI H
HaONMIOZCHUE TPU3HAKOB HMX IMPOTEKAHUS; ONBITHI, OTpaxarone (U3NIECKUe U
XUMUYECKNE CBOWCTBA TaJOT€HOB W WX COCIWHEHUU (BO3MOYKHO HCIIOJB30BaHUE
BHJICOMATEPUAJIOB); O3HAKOMJICHME C oOpa3liamMu XJIOPUIOB  (TaJOTE€HUJIOB);
O3HAaKOMJIEHHE ¢ oOpasllaMH cepbl M €€ COCAMHEHUSMU (BO3MOXKHO HCIIOJIB30BAHUE
BHJICOMATEPHAIIOB); HAOJIOJCHHUE TMporlecca OOyrIWBaHUS caxapa IOJ JCHUCTBHEM
KOHIEHTPUPOBAHHOM  CEPHOM  KUCJIOTHI;  HU3yYEHHWE  XUMHUYECKUX  CBOWCTB
pa30aBIEHHON CEpHOM KHUCIOTHI, MPOBEACHHE KAYECTBEHHOW peakiuu Ha
cynbar-uoH u HaOMOJCHUE TNpU3HAKa €€ MPOTEKaHUs; O3HAKOMJIEHHE C
¢bu3MYecKUMU CBOMCTBaMHM a30Ta, ¢ochopa U HUX coeAuHEHUN (BO3MOMKHO
MCIIOJIb30BAaHUE BUJIEOMATEPHUAIIOB), 00pa3aMu a30THBIX U (HOchHOPHBIX yA0OpEeHMUIT;
MoJIydeHue, coOMpaHue, pacrno3HaBaHWE U M3yUYEHHE CBOMCTB aMMMAaKa; MPOBEICHUE
KaueCTBEHHBIX PEaKlMii Ha MOH aMMOHUS U (pocdaT-uOH U U3yueHHE MPU3HAKOB UX
IIPOTEKAHMS, B3AUMOJECUCTBAE KOHIIEHTPUPOBAHHOM a30THOM KHUCJIOTBI C MEIBIO
(BO3MOKHO HCITOTH30BAHNE BUICOMATEPHAIIOB.
Tema 2. OOmias XxapakTepUCTHKa XUMHYeCKUX daeMeHToB [VA-rpyonoel. Yriepoa u
KPEMHHM, UX COCAUHECHUS

OO6mast xapakrepuctuka snemMeHToB I[VA-rpymnmbl. OCOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTEPHBIC CTEMEHW OKUCICHHUS. YTJIEPOJ, aJTIOTPOMHBIC MOAU(MUKAIIIH,
pacnpocTpaHeHue B TMpupojie, GU3NYECKHe U XUMUYECKHE CBOMCTBA. AjcopOIus.
KpyroBoport yriepoaa B mpupoze. OKcuabl yrieponaa, ux GU3n4ecKkue U XMMHUYECKUE
CBOWMCTBA, JCHCTBME HA JKUBbIE  OPraHU3MbI,  IOJIY4YEHUE U TPUMEHEHUE
DKoJIoTUYeCKre TMpoOJieMbl, CBs3aHHbIE C okcuaoMm yriepona(lV); rumoresa
rI00aJIBLHOTO MOTEIICHUS KJIMMaTa; MapHUKOBBINA d(DQEKT.

VYronpHas kucjaora u €€ Cold, WX (PU3MYECKHe U XHWMHUUYECKHE CBOMCTBA,
noiyyeHue W npumeHeHue. KauecTBeHHas  peakius Ha  KapOOHAT-MOHBI.
Hcrnonp3oBanne kapOOHATOB B OBITY, MEIWIIMHE, MPOMBIIUICHHOCTH U CEIBCKOM
XO35MCTBE.

[TepBoHavaibHBIE MOHATHS 00 OPTaHMYECKHX BEIICCTBAX KAaK O COCAMHCHHSIX
yraepoja (MeTaH, 3TaH, dTUJICH, alleTUJICH, 3TaHOJ, TIIUIIEPHH, YKCYCHas KHCIIoTa). Mx
COCTaB M XUMHYECKOe cTpoeHHe. [IoHATHE O OMOJIOTMYECKH Ba)KHBIX BEICCTBAaX:
Kupax, Oenakax, yrieBojaXx — M WX POJU B KU3HHM 4YeJloBeKa. MaTepHallbHOe
€IMHCTBO OPTAaHUYECKUX U HEOPTAaHUYECKUX COCIMHECHUM.

Kpemunii, ero ¢usmyeckne W XHUMHYECKHE CBOWCTBA, TMOIY4YEHUE W
npumeHenue. CoenuHenusi kKpemHusi B npupoje. OOimue npeacraBieHus o0 OKCUS
kpemansi(IV) u xpemuueBodt kucinore. CHIMKAThl, WX UCIHOJIb30BAaHUE B OBITY,
MEUITMHE, TPOMBINIICHHOCTH. BakHeWe cTpouTeNbHbIE MaTepualibl: KepamHKa,
CTEKJIO, IIEMEHT, OeToH, Xene300eToH. IIpobGiaeMbl 0€30IacHOr0 HCIOJIB30BAHMS
CTPOUTEIHHBIX MATEPHAIIOB B MIOBCETHEBHOMN KU3HHU.

XVWMHUYECKUHN IKCTIEPUMEHT: U3YYEHUE MOJENIeH KPUCTAUTMYECKUX PEHIETOK aaMmasa,
rpadura, ¢yepeHa; O3HAKOMIIEHHE C TIPOLECCOM aacopOLUU  pPaCTBOPEHHBIX




BEIIECTB AKTHUBHUPOBAHHBIM VyIVIEM M YCTPOWCTBOM MNPOTHBOrasa; MOJYYCHHUE,
coOupaHue, pacro3HaBaHWE W HM3YYCHHE CBOWCTB YIJICKHUCIOTO Tasa; IMPOBEACHUE
KaueCTBEHHBIX pEeaKIMil Ha KapOOHAT- M CHJIMKAT-UOHBI M U3yYEHHE NMPU3HAKOB UX
IPOTEKAHMS; O3HAKOMIICHHE C MPOAYKIHUEW CUIMKATHOW MPOMBILIJIEHHOCTH; PEILICHUE
AKCIIEPUMEHTAIIBHBIX 3a]1a4 10 TeMe «BakHeNIe HEMETAIIIbl U KX COEUHEHHUS.
Pa3znen 2. Metanibl 1 UX COETUHEHUS

Tema 3. O61Me cBOMCTBA METAJLIOB

OO01ast XapaKTepUCTUKa XUMUYECKUX 3JIEMEHTOB — METAJNIOB HA OCHOBAHUM MX
nonoxenus B [ICXD JI. . MenpaeneeBa u ctpoenusi atoMoB. CTpOE€HHE METAJLIOB.
Meramnuyeckass  CBA3b M METAJUIMYECKAss  KPUCTAIUIMYECKass  PEHETKa.
ONEKTPOXUMHUUECKUNA Pl HANpSOKEHUW MeTauioB. (DU3MYECKHEe U XUMUYECKHUE
cBoiicTBa MeTayuioB. OOmMe crocoObl MoMydeHusT MeTauioB. [loHITHE O KOppO3uu
METaJUIOB, OCHOBHBIE CIOCOOBI 3alUThl UX OT KOppo3uu. CruiaBel (CTanb, YYTyH,
TIOpPATIOMUHUN, OpOH3a) U UX IPUMEHEHUE B OBITY U POMBIIIEHHOCTH.

Tema 4. BaxkHeu1me MeTaaIbl U UX COSAUHCHMUSL.

[Ilenounsie Metauibl: noJio)keHUEe B llepuoamyeckon cHUCTEME XUMHUUYECKHUX
anemeHToB JI. M. MenaeneeBa; CTpO€HHME HMX aTOMOB; HAaXxOXICHHE B IPUPOJE.
duznueckre U XUMUYECKHME CBOMCTBa (Ha mpumepe HaTpus U Kanusg). OKCUIIBI U
TUAPOKCUIBI HATPUSA U Kaiusl. [[puMeHeHne menouHbIX METAIUIOB U UX COCUHEHUN.

[[lenouyHo3eMenpHbIE  METAUIBI MAarHUd W KaJbLUMUM:  IIOJIOXKEHUE B
ITepuonnueckont cucreMe xumudeckux simeMmeHToB J{. 1. MenaeneeBa; ctpoeHue ux
aTOMOB; HaxXxOXJeHuEe B npupoje. OU3NYecKne U XUMUYECKHUE CBOWCTBA MAarHus U
Kayblusl. BaxkHeimme coenrHeHus: Kaublus (OKCUI, TUAPOKCH, coiu). KECTKOCTD
BOJIbI U CITIOCO-OBI €€ yCTPaHEHHUS.

AroMuHAN: TIos10)KeHne B [leproanyeckoi cucTteMe XUMUYECKUX dJIEMEHTOB /1.
N. MeHngeneeBa; CTpOEHME aToMma; HAXOXKICHHE B npupoje. Puznueckne u
XUMUYECKHE CBOMCTBA alfoMUHUS. AMQOTEpHBIE CBOMCTBA OKCHJA W THUIPOKCUIA
AJFOMUHUSL.

Keneso: nmonoxenue B [lepuoanyeckor cucreme XuMHUYeCKux 3aemMeHToB /1. M.
MenzeneeBa; CTpOCHHE aTOMA; HaX0XAEHUE B Npupoae. Ouzndecknue 1 XuMHUYECKUE
cBoiicTBa xene3za. Okcunpl, ruapokcuasl U conn xenesa(ll) u sxeneza(Ill), ux cocras,
CBOWCTBA U NOJyYCHHE.

Paznen 3. Xumus u okpy:xaromias cpenia
Tema 5. BemiecTBa i MaTepUalIbl B )KU3HU YETOBEKA.

HoBbie maTepuasibl 1 TEXHOJOTHM. BeliecTtBa U MaTepuanbl BIIO- BCEIHEBHOM
KU3HU YeJIOBEKa. XHUMHUS U 370pOBbe. be3omacHoe HCIOIb30BAHUE BEIIECTB M
XUMUYECKUX peakiuid B ObiTy. [lepBas momomib MpH XUMHUYECKHX OXKOrax u
oTpaBiicHUsIX. OCHOBBI IKOJIOTHM- YE€CKOM TPAMOTHOCTH. XHWMHYECKOE 3arpsi3HEHUE
OKpy’Karole cpeapl (MpeaesibHas aonycTuMas koHieHTpaunus BemectB — I[1/IK).
Ponp xuMuu B pelieHrH 3KOJIOTHYECKUX MPOOIeM.

[IpupoaHbie UCTOYHHMKHU YTIIEBOJAOPOAOB (Yroijib, MPUPOAHBIN Ta3, HEQTH),
MIPOJTYKTHI X TIEPEPAOOTKHU, UX POJIb B OBITY U TIPOMBIIINICHHOCTH.

XUMHUYECKUN DKCHEPUMEHT: HU3Y4YCHHE OO0pa3IoB MaTepuagoB (CTEKJIO, CIUIaBbI
METAILJIOB, TOJIMMEPHBIE MaTEPHUAIIbI).
Pa3nea 4. [ToBropenue, 0600111eHNE U CHCTEMAaTU3alHUs U3YYeHHOTO MaTepuaa.

6. TemaTnueckoe NJaHMPOBAHHUE.
Bcero yacoB -204 , 3 HUX pe3epBHBIX — /
8 kuacc. Bcero yacoB — 68, U3 HHUX pe3epBHbIX — 3



Kom-Bo
Haspanue paznena
4acoB
Paznenl.llepBoHayanbHBIEXUMHYECKUECTIOHSATHUA. 22
Pa3nen2.BaxuemmenpeacTaBUTETMHEOPTaHUNYECKUXBEIIECTB. 43
Pe3epBHBIC yackl 3
Htoro 68
Ne Kon-Bo XapaKTepUCTUKA OCHOBHBIX BUJIOB
n/o Pasnenst, Temer 4acoB JIESATSIILHOCTH 00yYaIOITUXCS
| | llepBoHAYAIbHBIEXUMHYECKHENIOH 22
ATHSA
1 | Tema 1. Xumusi — BaxHas100J1acTh v/ PacKphIBaTh CMBICIT H3y94aeMbIXITOHSTHIA.
€CTeCTBO3HAHMSA UIPAKTHYECKOI v PacKpbIBaTh pPOJIb XHMHU B IPHPOLIE
JAeATEILHOCTH YeIoBeKa WOKU3HH ~— YeJoBeKa, €€ CBI3b C
[Ipenmerxumuu. JpyTUMUHAYKaMHU.
PonpXuMHUBXU3HUYUEIOBEKA. X MMHUSIBC v’ Paznuyare YUCTHIC BEIIIECTBA u
HMCTEMEHAYK. CMECH;0/THOPOIHBIETHEOTHOPOIHBIECMECH

MeToAbITO3HaHUSIBXUMUH.
TenausemiectBa. Du3nuecKUEeCBONCTBA
BEILIECTB. ArperatHoe
COCTOSTHHEBEIIECTB. YUNCThIEBEIIECTBAN
CMECH.
CrnocoOsipazaenenuscmeceil. Guzuuec
KHEUXHMUYECKHE

spiieHus. [ [pu3HaKunycnoBUsSIpOTEKaH
USXUMUYECKUX peakiuii. 3 HaKOMCTBOC
MpaBUJIaMU
0€30MaCHOCTHUTPHUEMAMHUPAOOTHIBXHM
MYECKOi1abopaTopuH.
JleMoHCcTpanuu: JlaGopatopHoe
obopynoBanue. Pa3nuyHbIeBUIBIXUMH
YECKOUTIOCY/IBI. O06pa3sibet
BemiecTB.CrocoObl paszieneHus cmecen
(¢punbTpoBanue, BBIITAPUBAHNUE,
TUCTHIUISIMS, XpoMaTorpadus).

JlabopaTtopHbple M NPaKTHYSCKHUE
paboThI

JlabopaTopHbie ombIThl:  Omnucanue
buznuecKkux CBOMCTB BEIIICCTB.
Pazgenenne cMecm C  IOMOIIBIO
Mar"ura.

[IpakTnueckue paboThI: Ne

1.IlpaBunapaboThiB  1a06OpaTOpUN U
npuéMbl 00palleHus ¢ JJabopaTOpHBIM
obopynoBanuem. Ne 2 Paznenenue
cMecel (Ha  mpuUMepe  OYUCTKHU
MTOBAPEHHOH COJIN)

v Paznuuath buzngeckue u
XUMHYECKUEIBIICHUS.

v OnpenenaTbIpU3HaAKMX MMUYECKUX PEAKIIH
HNYCIOBUSMXIIPOTCKAHMS.

v Cnenosarb rpaBujIamMm
MOJIb30BAaHUAXUMUYECKOW  MMOCYAOM |
1a00paTOPHBEIMOOOPYIOBAaHUEM, a TaKkKe

npasuiaMoOpaleHus c
XMMHYECKHMHUBEIECTBAMHUBCOOTBETCTBHU
CUHCTPYKIUAMHA 110 BBIIIOJTHEHHIO
NPaKTUYECKUXPAOOT.

v TI1aHupoBaTh U MPOBOJUTH XUMHYECKUN
9KCIIEPUMEHT II0 U3YYEHUIO U ONHCAHMIO
(hU3MYECKUX CBOMICTB BEIIECTB, CIIOCOOOB
pa3/IeJIeHUs] CMECEU BEILECTB.

v Ucnonb30Bath npu BBITIOJIHEHUU
yueOHBIX 3aJaHuidi ©U B  Mpolecce
HCCIEIOBATEIIHLCKOM NeITeILHOCTH
Hay4YHO-TIOMYJISIPHYIO JTUTEPATYpy

XUMHUYECKOIO COJIEp’KaHus, CIpPaBOYHbIE
MaTepuainsl, pecypcel IHTepHeTa
v/ BeIcTpanBarh pasBEPHYTHIE MHUCHMEHHBIE

M YCTHBIE OTBETBI C OINOpPOH Ha
nHpopmanuio u3 yueOHUKa 51
CIPaBOYHBIX  MAaTE€pUaAIOB, TIPaMOTHO

HCIIONb30BAaTh HW3YYCHHBIA MOHATHUIHBIN
amnmnapar Kypca XuMUHU

2 | BemecTBauXUMHYECKHEPEAKITHH

ATOMBI M MOJEKYJBbl. XUMHUYECKHE
JJIEMEHTBI. 3HakH (cuMBOJIBI)
XUMHUYECKHUX 3JeMEHTOB. [Ipocteie n
CIJIO’KHBIE BEIIIECTBA.
ATOMHO-MOJIEKYJISIPHOE yUYEHHE.

Xumudeckas ¢dopmyrna. BaneHTHOCTH
aTOMOB XUMHNYCCKHUX SJICMCHTOB.
3aKOH MOCTOSTHCTBA COCTaBa BEIIECTB.
OTtHOcHUTENbLHAS aTOMHas Mmacca.

v TIpuMeHATE €CTECTBEHHO-HAyUYHbIE

METOJIbl  TO3HaHus (B TOM  4YHUCTE
HaOJII0IeHNE, MOJICIIMPOBAHUE,
DKCIIEPHMEHT) W OCHOBHBIC ONEpalluu
MBICIATEIbHON ESITENLHOCTH
(cpaBHEHME, KIaccuuKanms) hilae:|
W3y4YeHHUs  BEHIECTB M XHUMHYECKUX
peaKuui.

v/ Paznnyath (QU3MYECKUE W XUMHYECKHE
SIBIICHUSI, OOBSCHATH WX CYIIHOCTh C




Ne Komn-Bo XapakTepucTUKa OCHOBHBIX BUJIOB

/1 Pasnensi, Tembr 4acoB JIEATSIIBHOCTH 00YYaIOITHUXCS
OTHOCUTENBbHAs MOJIEKYJIIpHAs Macca. TOYKHA 3pEHHUSI aATOMHO-MOJIEKYJISIPHOTO
Maccosas T0JIs XUMHUYECKOIO y4eHus
JJIEMEHTa B coeAMHEHUU. Puznueckue v Onpenensarts  NPU3HAKM — XUMHYECKUX
U XMMHMUYECKUE SIBJICHUS. XUMHUYECKas peaxkuui, yClIoBUs UX IPOTEKAHUS.
peakuus. IlpuzHaku w  ycioBus v OOBSCHITh CYIIHOCTh (DU3UYCCKUX H
IIPOTEKAHUS XHUMHUYECKUX PEAKLUl. XUMHUYECKUX SIBIEHUH C TOYKH 3pEHUs
XHWMHYECKHE  YpaBHEHUS. Tunet aTOMHO-MOJIEKYJIIPHOTO YYEHHS.
XUMHUYECKUX peakuui (CoequHEeHMUs, v Kitaccuuunuposars XUMHUYECKHE
pasnoXKeHusi, 3aMelleHus, OOMeHa). peakiuuu (MO  YUCIy U COCTaBy
3aKOH COXpaHEHMsI MacChl BEIIECTB. pearupyomumx U 00pa3yrommxcs
M. B. JlomoHOCOB — BEIIECTB).
YUEHBIN-IHIIUKIIOTIETUCT. v CoCTaBJIsiTh bopmyIbl OMHApHBIX
JemMoHcTpanyu: Pu3znyeckue sBICHUS BEILLECTB 110 BAJICHTHOCTU U OIPEAEIATh
(pacTupaHue caxapa B CTYIKE, KUTIEHHUE BAJIEHTHOCTH 110 (JOPMYJIaM BEIECTB.
M KOHJEHcalus BOABI HU T. J.). v’ PaccTaBisTh K03 ULIUEHTHI B
XuMuyeckue siBieHus (TOpEeHUE CBEuH, YPaBHEHUSX XUMUYECKUX pEaKLUM.
pa3ioKeHHe caxapa, B3auMOJCICTBHUE v CrnenoBath  TpaBWiIaM  TI0JIb30BaHHS
CepHOW KHUCIIOTHI C XJOPHIOM Oapws, XMMHUYECKON MOCYJOod U J1abopaTopHbIM
pasnokenue  ruapokcuga  meau(ll), o0opynoBaHueM, a TaKkXke MpaBUIIaM
B3aMMOJICHICTBUE JKejie3a C  CEPOM. oOpareHus c BEILIECTBAMH B
OmsIT, WUTFOCTPUPYIOIIUNA  3aKOH| COOTBETCTBUM C  HHCTPYKIUSAMU 11O
COXpaHEHHUs MaCCHI. BBITIOJTHEHUIO na0opaTOPHBIX
JlaboparopHsle u PaKTUYECKHE XUMHUYECKHUX OIBITOB
paboThI v Mcrionb30BaTh NPH BBITIOJIHEHUH YIEOHBIX
Jlaboparopubie  ombiThl:  [Ipumeps] 3a/1aHUI u B npoiiecce
¢usznueckux  sBIEHUN  (TJIABJIEHHE HCCIIE0BATEIBCKON NEeATEIbHOCTH
BOCKa, TasHHE Jbpaa). [Ipumepsl CIIpaBOYHbIE MaTepuabl, pecypcbl
XUMHYECKHX SIBJICHUM (IIPOKaJIMBaHUE NHrepHera.
MEIHON TPOBOJIOKH, B3aMMOJEHCTBHE v/ BoicTpanBath pa3BEPHYTHIC MHChMEHHBIE
Mena ¢ KUciaoToi). Moaenu aToMoB U U YCTHBIE OTBETBl C ONOPOM Ha
MOJIEKYII. UH(pOPMALINIO u3 yueOHUKa u
BbI4KcIeHUSOTHOCUTENBHOM CIPAaBOYHBIX  MaTepUaloB, TI'PaMOTHO
MOJIEKYJSIPHOM ~ Macchl  BEUIECTB; WCIIOJIb30BaTh M3YYCHHBIH IOHATHUIHBIN
MacCcoBOM JI0JIU XUMHYECKOTO anmnapaT Kypca XUMHUHU
3JIeMEeHTa N0 (hopMyJie COeTMHEHMUSI

I1.| BaskneiilumenpeacTaBuTe TMHEOPTraHM| 43
4YeCKMXBEIIeCTB

3 | Bozayx.Kucsiopoa.Ilousirnueodoxcu v/ PackpbiBaTh CMBICI M3y4aeMbIX MOHATHN U

pax.Bo3gyx —cMmech razo. CocraB

Bo3ayxa. Kucimoponx — osieMeHT u
mpocroe  BemiectBo. O30 —
AJUTOTPOITHAS Moau KA

kucnoponaa. Haxoxaenne kucioposaa B
npupoje, pusudeckue U XUMHUYECKHeE
CBOMCTBA (peakuuu OKHCIICHUS,
ropeHue). YClIOBUS BO3HUKHOBEHHS W
npekpaimieHus ropenus. llonsrtue 06
OKCHIaX. Croco0Os1 MTOTYdCHUS
KHCIIopoJa B J1abopaTopuu U
HpOMI)IHIJ'IeHHOCTI/I. HpI/IMeHeHI/Ie
kucnoponaa. KpyroBopot kucinopoaa B
MIPUPOJIE. TennoBoit abdext
XI/IMI/I‘-IGCKOI\/JI peaKI_II/II/I, IIOHATHUE O
TEPMOXUMHUYECCKOM YPaBHCHHH, 3K30-

u SHAOTCPMUYCCKUX pCakugx.

IPUMEHATH 3TH IOHATUS IPU ONUCAHUU
CBOICTB BEILIECTB U UX IPEBPALICHUMN.

v’ XapakTepu3oBaTh COCTaB BO3/yXa,
¢usmueckne W XUMHYECKHE CBOWCTBA
KHCJIOPO/a, CHOCOOBI €ro  IOJy4eHus,

MNPUMCHCHUEC U 3HAYCHUEC B IPUPOAC H
JKHN3HH YCJIO0BCKaA.

v CpaBHHBaTh  peakiMd  TOPCHHSA U
MEJIEHHOTO OKUCIICHHUS.

v Cobupars  mpubOpbl  JUIA  TIOJTyYEHHs
KACIOpo/a  (BBITECHEHHEM  BOJBI U
BO3/TyXa).

v/ Pacrno3HaBath ONBITHBIM ITYTEM KHCIIOPO

v cnonp30BaTh XUMHYECKYIO CHMBOJIUKY
Ui cocTaBieHUs  (QOpMyJ  BEIIECTB,

MOJICKYJIAPHBIX ypaBHeHI/Iﬁ XUMHYCCKUX
peaKHI/Iﬁ C y4aCTHUECM KHCJIOopoaa.
v OOBSICHATD CYIIHOCTH 9KOJIOITHMYC€CKHUX




n/n

Pasznensl, TeMbl

Kon-Bo
JacoB

XapaKkTepucTHKa OCHOBHBIX BUOB
JIeSITEIIbHOCTH 00yYaIOITIXCS

TormmBo (HehTh, Yrojlb W METaH).
3arps3HeHHuEe BO3yXa, CIOCOOBI €ro
MPEOTBPALICHHUS. Ycunenune
MapHUKOBOrO 3¢deKra, paspylieHue
030HOBOTO CJIOA.

JleMoOHCTpallUH. BsaumopeiictBue
docdopa, cepsl U xKenesa ¢ KUCIOPOIoM|
(MOXHO HCIIOJIb30BAHUE]

BUJIc00NBITOB).OnipeienieHue
COJIEpXaHUsl KHUCIOpOAa B BO3IYXE.
OnbIThI, AEMOHCTPUPYIOIINUE YCIOBUS

BO3HUKHOBEHUS i1 MIpEeKpaIeHus]
TOpPEHHUSL.

JIaGopaTopHble M IPAKTHYECKHE
paboThI

JlaGopaTopHblii onbIT: O3HAKOMIICHUE
¢ o0pas3amu OKCHUJIOB.

[IpakTryeckas pabotaNe 3.
[Tomyuenue u cobupaHue KUCIOPOAA,
M3yYEHHE €r0 CBOMCTB

Bbluncienuss MoJIeKyJIIpHON MaccChl
KHCJIOpOJ1a ¥ 030HA HA OCHOBaHUU
aTOMHOM MacChl XUMUYECKOTO
DJIEMEHTA.

npo0OsieM, CBA3aHHBIX C  3arpsi3HEHUEM
BO3/yXa.

v Cnenosars mpaBuiiaM 0€30MacHON paboThI
B JabopaTopuyd TpH  HCIOJB30BaHUU
XUMHUYECKOH TIOCYABl M O0OpYHOBaHHA,
npaBWwiIaM  oOpamieHus C  TOPIOYHMHU
BELIECTBAMH.

v/ II1aHUpOBATh U OCYILECTBIATH Ha IPAKTHKE
XUMHUYCCKHUE OKCIICPUMCHTBI, IIPOBOAHUTH
HaOJIIOIEHUS, neiaTh BBIBOJIBI o
pe3yibTaTaM dKCIIEPUMEHTA.

v Mcnionib30Bath MPH BBINOJHEHUH y4eOHBIX
3aJ]aHUl U B MPOIECCE UCCIENOBATEIBCKOMN
JIEATEIBHOCTH, CIPAaBOYHBIE MaTEpHAIbI,
pecypcel MaTEpHETA.

v/ BeICTpauBaTh pa3sBEPHYThIE MUCHMEHHBIE U
YCTHBIE OTBETHI C ONOPOIl Ha MHPOPMAIIHIO
u3 y4eOHMKA M CIPAaBOYHBIX MaTEpHAJIOB,
rpaMOTHO HCIIOJIB30BaTh I/I3Y‘ICHHI>Iﬁ
NOHATUHHBIN anmnapar Kypca XUMHH

4 | Bonopona. [TonsiTHe 0 KHCAOTAX U v/ PacKpbIBaTh CMBICI H3y4aE€MBbIX OHATHI U
COJISIX. OPUMEHATh 3THU IOHATUS IPU ONMCAHUU
Bomopon — oamemMeHT U mpocroe CBOWCTB BEILLIECTB U UX NPEBpaLCHUN
BemecTso. Haxoxxnenue B mpupoze, v’ Xapakrepu3oBaTh (omuckIBaTh)
¢u3nyeckue U XMMUYECKHE CBOMCTBA ¢usznyeckue W XHMHYECKHE CBOMCTBA
(Ha mpuMepe B3aUMOJEUCTBUSA C BOJOPOJA, CIIOCOOBI €ro MOJy4YeHHs,
HeMeTa/lllaMH U OKCHUJAMU METAaJIOB), IIPUMEHEHNE.
MPUMEHEHHUE, CIOCOObI IMOTYYEHHUS. v Cobupars  npubOp  JUI  MOJNyYEHHS
ITonsTHE O KMCIOTaX U COJIAX. BOJIOPOAA.
Jemoncrpanuulloryuenue, v UCrionp30BaTh XUMHYECKYIO CHMBOJIUKY
cobupanue " pacro3HaBaHue JUIs  cocTaBieHUs (OpMyn  BeIIecTB,
BOJIOPOJIA. I'openue BOJIOPOJIA. MOJIEKYJISIPHBIX YpaBHEHHH XMMHUYECKUX
Bsaumonericteue BOZOpOZA c peaKkuuil C y4yacTueM BOJOPOAA.
okcuaom menu(ll). v CriejoBath TpaBuiaM 0e30MacHON paboThl
JlaGopaTopHble ¥ HpaKTUYECKHE B JIabOpaTOpuM TMpH  HUCHOJIb30BAHUU
paboThI XUMHYECKON TMOoCyAbl U 000pyAOBaHHUS, a
JlabopatopHblii onbIT: B3anmoneiictue TaKXKe MpaBUiIaM 0OpalleHus! ¢ TOPIOYUMHU
KHCIIOT C METaJIJIaMH. BemiecTBaMu B ObITY. OcCylIecTBISATh Ha
[Ipaktnyeckas  pabora  Ne 4. MIPAaKTUKE XUMHUYECKHE DKCIEPUMEHTHI,
[Tonyyenne u cobupanue BOIOPOJA, MPOBOIUTh HAOIIOICHUS, JIeJaTh BBIBOBI
U3Y4YEHHE €r0 CBOMCTB. 10 pe3yJIbTaTaM 3KCIEPUMEHTA.
Bbluncienre MOJEKYISIPHOM MacChl v VyacTBOBaTh B COBMECTHOH paboTe B
BEUIECTBA HA OCHOBaHUM aTOMHOMU rpymme
MacChl XUMHUUECKHX 3JIEMEHTOB

5 | KontnyecTBeHHBIEOTHOLIEHUABXH v/ PackpbIBaTh CMBICI U3y4aeMbIX TIOHATHI W

MMH.
KonnuectBo  BemectBa.  Moub.
MosnsipHast macca. 3akoH ABOrajipo.
Mounsipabiii 00BEM ra3oB. Pacuérsr
10 XUMUYECKUM YPaBHEHUSIM.
Jemoncrpanus. OOpasisl  BelecTB

MPUMEHATh OTU MOHATUSA, a TaKxKe
W3YYEHHBIE 3aKOHbI U TEOPHH.

v BBIUHCIIATE MOJIAPHYIO MAaccy BEILECTB;
KOJIMYECTBO BEIIECTBA, 00BEM rasa, mMaccy
BEILIECTBA;

v TIpoBOIUTE  pPAcCYETBl 10  YPAaBHEHHAM
XUMHYECKHUX peaxkuii: KOJIMYECTBA,




n/n

Pasznensl, TeMbl

Kon-Bo
JacoB

XapaKkTepucTHKa OCHOBHBIX BUOB
JIeSITEIIbHOCTH 00yYaIOITIXCS

KOJIMYECTBOM 1 MOJIb.

Borunciienus  00béMa, KOJIHMUYECTBa
BEIIECTBA raza IO €ro HM3BECTHOMY
KOJIMYECTBY BEIIECTBA WK 00BEMY;
00bEMOB  Ta30B 10  YpaBHEHUIO
pEaKIuu Ha OCHOBE 3aKOHA 0OBEMHBIX
OTHOIIICHUH ra30B

00BEMa, Macchl BEIIECTBA MO H3BECTHOMY
KOJINYECTBY, 00bEMY, Macce peareHTOB WIIN
IPOAYKTOB PEAKIUH.

v/ BeICTpauBaTh pa3BEPHYTHIE MUCHMEHHBIE
YCTHBIE OTBETHI C OMOPOM Ha UHPOPMAIHIO
13 yueOHHKA U CIIPABOYHBIX MAaTEPHAJIOB.

6 | Boxa.PacTBopbi.IlonsiTneo60cHOBaH v PacKphIBaTh CMBICI U3yYaeMbIX MOHATHI
UAX. Y IPUMEHATD 3TU MOHATUS NPU ONTUCAHUU
@usnueckue CBOMCTBA BOABL. AHAIN3 CBOMCTB BEILIECTB U UX NIPEBPALLECHUN
U CHHTE3 — METOJbl U3YYCHUS v' Xapakrepu3oBaTh ¢busnueckue u
cocTraBa BOJIbl. XMMHYECKUE CBOMCTBA XUMHUYECKHUE CBOMCTBA BOJBI, €€ pOJIb KaK
BOJAbl  (peakiuu ¢  MeTaJllaMHu, pacTBOPUTEIIS B MPUPOAHBIX MPOLIECCaX.
OKCHJIaMHU METAJJIOB U HEMETaJlIOB). v' CocCTaBisiTh ~ YPaBHCHUS ~ XHUMHYECKUX
CocraB ocHoBanuii. Ilonatue 00 peakuuii ¢ y4acTueM BOJBI.
nHauKatopax. Boma kak pacTBopuTeb. v" OOBSCHATH CYHIHOCTH OKOJOTHYECKUX
PactBopel. PactBopuMOCTh BeliecTB B npoOJieM, CBSA3aHHBIX C 3arps3HEHUEM
BoJie. HachbllieHHbIE U HEHACHIILIEHHbIE IPUPOJIHBIX BOJ, CHOCOOBI OUHUCTKH BOJIBI
pactBopbl. MaccoBas 10Jid BEIIECTBA B OT IPUMECEH.
pactBope. Posb pacTBOpoB B npupoje v' IlnanupoBath H  OCYNIECTBJIATH  Ha
U B KU3HM denoBeka. Kpyrosopor MPaKTUKE XUMHUYECKHUE SKCIEPUMEHTHI,
BOJAbl B  MpUpoje. 3arpsA3HEHue IPOBOJIUTH HaOI0IeHus, JIeNaTh
npupoaHbIX Boa. OXpaHa M OYHCTKA BBIBOJIBI.
MIPUPOJIHBIX BOJ. v" Crnenosarb npaBujIam Oe3omacHom
JleMoHCTpauy. ONEKTPOJIU3 BOMBL paboThI B naboparopuu npu
CUHTE3 BOJIbI; B3aUMOJICUCTBUE BOJIBI C WCIIOJIb30BAHUU XUMHUYECKOW TOCYIbl
metaimamu  (Na, Ca) (BO3MOXKHO 000pyI0BaHUs.
WCIIOI30BaHUE v TIpOBOIUTHL BLIYKMCIIEHHS C IPUMEHEHHUEM
BUJIcoMaTepranoB).PactBopenue MOHATUSL «MaccoBasl JI0Js BElIeCTBa B
BEIIIECTB c pa3IuyHOMN pacTBope».
PacTBOPUMOCTBHIO. UccnenoBanue v" Hcnonb3oBarh npu BBIIIOJIHEHUH
pacTBOpPOB KHUCJIOT U IIEJIOYEH C y4eOHBIX 3aJaHUd U B  Tpolecce
MIOMOIIIbIO UHIUKATOPOB. M CCIIEI0BATENbCKOM NEeSATEIbHOCTH,
JlaGopaTopHble M TPAKTUYECKHUE CIIpaBOYHBIE  MaTEpHaNbl,  PECypChl
paboThI HNurephera.
[TpakTnueckas paborta No 5. v BeIcTpauBaTh pa3BEPHYTHIE MHCHMEHHBIE
[Ipurorosnenue pacTBOpOB c U YCTHbIE OTBETHl C ONOpPOM Ha
ONpeen€HHON MacCcOBOM JOJed pac- nHpopmanuio u3 yueOHUKa u
TBOPEHHOTO BELIECTBA. CIPaBOYHBIX  MaTEpHaOB, TI'PaMOTHO
BhlunciieHUs ¢ HMCHOJIb30BAaHUEM WCMOJIb30BAaTh W3YYEHHBIM MOHATHITHBIN
MOHSATHUS «MaccoBas JI0JIs anmnapar Kypca XuMUU
BEIIIECTBA B PACTBOPEY

7 | OCHOBHBIE KJACCHI HEOPraHMYeCKHX v' Knaccupuuupopars n3y4aeMble

coenqunenuii. Kmaccudukanus neopra-
HHUYECKUX COEIMHEHH. OKcHIBL:
coctaB, kiaccupukanus (OCHOBHEIE,
KUCJIOTHBIE, aM()OTEpPHBIE, HOMEHKJIATypa.
[lonyyenne M XHMMHUYECKHE CBOMCTBA
KHCJIOTHBIX, OCHOBHBIX M aM(pOTEPHBIX
OKCHOB. OcHoBaHus: COCTaB,
KIIacCU(pUKaIus, HOMEHKJIaTypa
(MexXnyHapogHas ©W  TpUBHAIbHAs),
duznyecKue M XUMUYECKUE CBOWCTBA,
crocoObI mosryuenusi. Kucinoter: cocras,
KIIacCU(pUKALHS, HOMEHKJIATypa,

BEIIECTBA [10 COCTABY ¥ CBOWCTBAM .

v' CocraBiuste  (GOpMYyJBl  OKCHJIOB,
KHUCJIOT, OCHOBAaHMH, COJIEl M HA3bIBAThH
UX [0 MEXKIYHAPOJHON HOMEHKIIATYPE.

v" TIpOrHO3UpOBaTh CBOMCTBA BEIIECTB HA
OCHOBE OOIIMX XHMHYECKHX CBOWCTB
U3YYEHHBIX KJIACCOB/TPYIIN BEIIECTB, K
KOTOPBIM OHU OTHOCSITCA .

v COCTaBIATL MOJIEKYJISIPHBIE YPABHEHHUS
peakuui, UIITIOCTPUPYIOLIHX
XUMHYECKHE CBOWCTBA M CIIOCOOBI
MOJNYYEeHHsi  BEIIECTB  M3YYEHHBIX




Ne Komn-Bo XapakTepucTUKa OCHOBHBIX BUJIOB

/1 Pasnensi, Tembr 4acoB JIEATSIIBHOCTH 00YYaIOITHUXCS
bu3NYecKue W XUMHUYECKHE CBOWCTBA, KJIACCOB/TPYIITI, a TaKxe
CrocoObl TMoNy4eHus. Psii akTUBHOCTH MOATBEPKIAIOIIHNX TE€HETUYECKYIO
METaJlIOB. Comu (cpennue): B3aUMOCBS3b MEXIY HUMH.
HOMEHKJIaTypa, CHOCOOBI MONy4YeHHUS, v’ TIpou3BoauThH BBIYMCIICHUS o
B3aMMOJICIICTBHE COJIe C MeTalllamH, YPaBHEHUSAM XUMHUECKHUX PEaKIIHA.
KUCIIOTaMH, IIEJ0YaMU M COJISIMM. v/ IlnanupoBaTh ¥ OCYINECTBIATH Ha
['eHeTnyeckas CBSI3b MEXKAY KiaccaMu MPAKTHUKE XUMUYECKUE IKCIIEPUMEHTHI,
HEOPTraHUYECKUX COCTMHEHU. NPOBOJIUTH  HAOMIOACHUSA,  JIeNaTh
JlemoHcTpanuu. O6pa3upb] BBIBO/IBI 1o pe3yibTaTam
HEOPraHWYECKUX BEIECTB Pa3IUMYHBIX JKCIEpUMEHTA.
KJ1accoB. BzaumopeicTBue pacTBopa) v' CremoBarh  IpaBuiaM  0€30MACHOM
cepHoil kucnotel ¢ okcumom meau(ll). paboThI B naboparopuu pu
Peakuus neiTpanuzanuu. BoiTecHeHue UCIOJIb30BaHUU XUMHUYECKON MOCYIbI U
OJIHOTO MeTajla JIPYrMM M3 pacTBOpa| 00opyI0BaHusI.
COJIN. v' Hcnonp3oBare  TPH  BBHINOJHEHHA
JlaGopaTopHble ¥ TPaKTUYECKHE y4eOHBIX 3aJaHUil W B TIpoliecce
paboThl UCCIIeIOBATENBCKOM JeSITeIbHOCTH
JlaGopaTtopHbie OIIBITHI: HAYYHO-TIOMYJISIPHYIO TUTEPATypy
BzanmoneiicTBre KUCIOT ¢ METaJIaMu. XUMHYECKOT0 CoJIepKaHus,
[Tony4yenuie HepacTBOPHMBIX OCHOBAHMIA. CIIpaBOYHBIE  MaTe€puajbl, PECypChl
BzaumoneiictBue HEPACTBOPUMBIX Nurepuera.
OCHOBaHUM ¢ KHucinoTamu. Pasnoxenue v’ BeicTpauBarh pa3BEPHYTHIE
THAPOKCH]IA meau(ll) npu NUCbMEHHBIE U YCTHBIE OTBETHl C
HarpeBaHuH. ormopoii Ha WHQOPMAINIO U3 y4eOHHKA

[Tpaktuueckast pabora Ne 6. Pemenue
SKCIIEPUMEHTAJIBHBIX 337a4 110 TEeME
«OCHOBHBIE KJIACChl HEOPraHUYECKHUX|
COCTUHEHUIN Y.

Boluncienus no ypaBHEHUSIM

XUMUYECKHUX PeaKnui

U CIPAaBOYHBIX MAaTEpUAJIOB, I'PAMOTHO
VCITOJIB30BATh N3yYEHHBIN OHATUIMHBINA
anmnapar Kypca XUMHH

9 kJaacc Bcero yacoB — 68, 3 HUX pe3epBHBIX — 2
Kon-Bo
Ha3Banue paznena
4acoB
IToBTOpEHME 6
Paznen 1. Ilepuoanueckuii 3akon u [ICXD/. 1. MenneneeBa. CTpoeHne aTOMOB. 15
Xumnueckasi cBA3b. OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIIUU
Pazpnen 2. BeniecTBo 1 XUMHUYECKHE pEAKITUT 27
Pasnen 3. HeMeTamwisl M UX COENMHEHUS 18
PesepBHBIE yackl 2
Hroro 68
Ne Koi-Bo XapakTepHuCTHKa OCHOBHBIX BUJIOB
Pasznennl, TeMbl
n/n 4acoB JESTEIbHOCTH 00YJarOIIUXCs
6 |¥ Ucnosnb3oBarh MPUEMBI JIOTUYECKOTO
MBIIJICHHUA npu IMOBTOPCHUHN 3HAHM:

IHoBTOpenue. [IoBTOpEHNE U3YUYEHHOTO
B 8 Kiacce. TexHuka 6€30MacHOCTH.

v' BBISBIISITH

paCKpbeIBaTb CMBIC]T XUMHYCCKHUX HOH?ITI/Iﬁ,
HUCII0JIB30BaTh IIOHATHA JUTS 00BSICHEHHS
OTJIENbHBIX (DAKTOB U SBIICHUI; YCTaHABIUBATh
MPUYUHHO-CIICJICTBEHHBIE  CBSI3U  MEXIY
o0beKTaMu HU3Yy4YCHHA; CTPOUTH JIOTHYCCKUC
paccyxaeHusl (MHIYKTHBHBIC, JSTyKTUBHBIC,
0 aHAJIOTHH); IeTaTh BEIBOJIBI U 3aKIIOYCHUS;
obmue 3aKOHOMEPHOCTH,
MPUYHHHO-CIIC/ICTBEHHBIC CBSI3U u




Ne Komn-Bo XapakTepucTUKa OCHOBHBIX BUJIOB
Pasznensl, TeMbl
/1 4acoB JIEATSIIBHOCTH 00YYaIOITHUXCS
MPOTUBOPEYHS B H3YYaeMBIX TMpoleccax |
SIBIICHUSIX;, CAMOCTOSITEIILHO BBIOMPATH CIIOCO0
pereHus yaeOHOM 3a1aun.
| Iepuoguyeckui 3aKO0H " 15

Ilepuonuueckas cucreMa XUMHYECKHX
iemenToB JI. WN. Menpaeneena.
Crpoenne  aromMoB. XHMHMYeCKAs

cBs13b.OKUCIINTEIBLHO-
BOCCTAHOBUTE/IbHBIC PEAKIIMH

1 | Mepunoauyeckuii 3aKOH /| v/ PackpbiBaTh  CMBICA  [EPHOJUIECKOTO
Ilepuoanueckas cucreMa XMMHUYECKHX 3aKOHa.
yiementos JI. M. Menjgeineesa. v TloHMMATh CYIIECTBOBAHUE TIEPUOAMIECKOM
CTpoeHne aToMa. HepBble MONBLITKH 3aBHCHUMOCTHU CBOUCTB XUMHUYECCKHX
KJaaccHPUKAIH XHMHYECKHX 3JIEMEHTOB (U3MEHEHHE paJinyCcoB aTOMOB U
3JIEMEHTOB. AIIEKTPOOTPHULIATEIIHHOCTH) u ux
[oHstHe O  TIPYymIax  CXOIHBIX coenuHenuii or mnonoxenus B IICXD wu
3JIEMEHTOB (1enouHble u CTPOCHHA aTOMA.
IEeIOYHO3EMETBHBIE METaIIb, v/ VCTaHaBIMBaTh CBSI3b MEKIY MOJIOKEHHEM
TATIOTCHEL WHEpTHBIC raser). anemenTa B [ICXD u ctpoenuem ero atroma
DIIEMEHTHI, KOTOpblE  00pa3yroT (cocta W 3apsn sapa, obmiee umCIO
amoTepHbIe OKCUABI U TUIPOKCHIIBIL. ;igfpgﬁﬁm Ignogfsnp CAcIeHE X To
Hepuonmaccknii saxon u [ICX3 J1. 1. v XapT;lIi(TepHBOBaTL XI;IMI/ILIeCKI/Ie DJIEMEHTHI
Menneneesa. HepHOHH’U TPYyIIIBL, IIEPBBIX TPEX NEPUOIOB, KaIUs, KAJIBIUA
noAarpymmbsl.  DU3MYECKUH  CMBICIT mo ux monokemmo B IICXD JI. M.
MOPSIAKOBOTO ~ HOMEpa  3JIEMEHTA, Menzneneesa.
HOMCpOB  HEpuoia 1 IPYIIBL v/ CrnietoBaTh npaBuiiaM 0e30macHoi paboThl
Crpoenue atomoB. CocTaB aTOMHBIX B 1a0opaTopuM IpPH  HCIIOIb30BAHUM
ANEP. M3oromnsl. ONEKTPOHBL. XMMHUYECKOH MOCyIbl U 000PYAOBAHMUS.
CrtpoeHne 3JIEKTPOHHBIX — 000JIOYEK v’ BoicTpauBarh pa3BEPHYTLIE MUCHMEHHBIE U
aroMoB nepBbIX 20 XMMHYECKHX YCTHBIE OTBETBI C OIOPOI Ha WHPOPMAITUIO
sanemenToB [ICXD JI. 1. MeHnneneena. u3 y4eOHHKA M CIPABOYHBIX MaTEPHAJIOB,
XapakTepucTruKa XUMHYECKOTO IrPaMOTHO  HWCIIOJIb30BaTh  HM3YYCHHBIN
JJIEMEHTAa IO €ro IOJIOKEHUI0 B MOHATUWHBIN anmapar Kypca XUMHUU.
[Mepuognueckoii  cucreme J[. U v HIcrionb30BaTh MPU BHIMOJHEHHH YUEOHBIX
MeHHeHeeBa. 3Haqu1/Ie 3az[aH1/1ﬁ TCKCThI yqe6H1/H<a, CIIPpaBOYHBIC
[epnoanueckoro 3akoHa u IICXD marepuansl (IICXS . W. Menneneesa,
JUIsL pa3sBUTHsS HAYKM U NpPakTUKH. [ TadImIy pacTBOPUMOCTH,
W. MeHzenees - y4&HBIH, MeIaror u JIIEKTPOXUMHUYECKUN P HampsHKEHUH
IPaKIAHNH. METAJIJIOB).
JlemoncTparmn. KopoTKomeprHoaHas u v I/ICHOJ'IBVSOBaTL NPU BBITIOJIHEHUH y‘Ie6HLDf
JmMHHONEpHOHAs popmbl TICXD 1. 3aJJaHU{ M B TPOLIECCE HCCIICAOBATEIBCKON
M. Menneneesa. O3HAKOMJIEHHE ¢ NESTEIIbHOCTH, CIPAaBOYHBIE MaTEpHAaIbI,
oOpa3iiaMu MEeTaJIOB U HEMETAJLIOB. pecypeet HutepHera
JlaGopaTtopHble M OpakTHYECKHE
paboThI
JlabopatopHblit OTIBIT:
BzaumopeincTBue ruIpoOKCHUIa IUHKA C
pacTBOpaMM KHUCIIOT U MET0YEH

2 | Xumuyeckasi cBsi3b. OKHCIUTETbHO- v PacKphIBaTh CMBICI H3y4aeMbIX TIOHSTHH.
BOCCTAHOBHMTE/IbHbIE PeaKINH v' Onpenensars BUI XUMUYECKOH CBS3H B
DNEeKTPOOTPULIATETbHOCTh aTOMOB COEIMHECHUU.
XUMHYECKUX 3JIEMEHTOB. v' Onpenensrsb CTEIECHb OKHCIICHUS
XumMuueckas CBSI3b (nonHnas, XUMHYECKOTO 3JIEMEHTa o (hopmyIe ero
KOBAJICHTHAsI NOJIIpHAsl U KOBAJIEHTHAs COEIMHEHUSI.
HenosisipHasi). CrTeneHb  OKHCIEHUS. v Ompenensite OKHUCIIUTEIb u

OKHCIINTEIIFHO-BOCCTAaHOBUTEIbHEIC

BOCCTaAaHOBHUTCIIb.




Ne Komn-Bo XapakTepucTUKa OCHOBHBIX BUJIOB
Pasznensl, TeMbl
/o 9acoB NEATETLHOCTH 00YJaIONTHXCSI
peakmuu (OBP). [Ipomeccs! okucnenus V' OOBICHATHL CYIIIHOCTh MPOIIECCOB
U BOCCTaHOBJIEHHA. OKucCIUTENN U OKHCJIEHHSI U BOCCTAHOBJICHMSL.
BOCCTaHOBUTEJIH. v' CoCTaBiaTh DJIEKTPOHHBIA OamaHc ¢
Jemoncrpanyu. OKMCINTEIBHO-BOCCT y4€TOM 4MCa OTHAHHBIX U IMPUHATBIX
AHOBMTEIBHBIC pEaKLUUU: TOpEHHE, JJIEKTPOHOB.
peaKkyu pas3IokKEHUs1, COCIUHECHUS v Cocrasists ypasaerune OBP.
11| BemecTBo M XMMHYEeCKHE PeaKINU 27
3| OcHOBHBIE3aKOHOMEPHOCTUXHUMUYEC v/ PacKkphIBath CMBICII
KHXPeaKIuH. U3Yy4aeMBIXITOHATUMUIIPUMEHATBITUIIOH
KnaccudukanusxuMuaeckuxpeakuimp SATUAIIPUONIMCAHUM CBOWMCTB BEILECTB U
a3 IMYHBIMIPU3HAKaM(TIOYUCITYHUCOCTABY UX MIPEBPALLCHUIA.
Y4acTBYIOIIMX B PEaKLHUMBEIIECTB, IIO v Kitaccu(puuupoBaTbX MMHIECKHEPEAKIH
TEIUVIOBOMY 3P QeKTy, MOU3MEHEHUIO UIIOPA3JIMYHBIMIIPU3HAKAM.
cTeneHen OKHUCJICHUSAXUMUYECKUX v Y CTaHaBIIMBaTh3aBHCHMOCTECKOPOCTUX
JJIEMEHTOB, UMHYECKONPEAKIIMUOTPA3TUYHBIX PAKTO
00OPATUMOCTH,IIOYYACTHIOKATATTN3ATO POB.
pa).OK30-UdHI0TEpMUYE- v TIporHO3UPOBATH
CKHEPEaKIUU, TEPMOXUMUYECKHE BO3MO>KHOCTUIPOTEKAaHUSIXUMUYECKUXIT
ypaBHeHus I lonsTHEOCKOpOCTUXNMUYEC PEBPALCHUIBPA3INYHBIXyCIOBHIX.
koipeakuu. I IoHATHEOrOMOT €HHBIXUTET v Onpe eI ThOKHCIIUTEIUBOCCTAHOBUTE
eporennbixpeakuusax.[lonstueo6o0paru 1BOBP.
MBIX M HEOOPAaTUMBIX XUMHUYECKUX v COCTaBIISTHIIEKTPOHHBIOAIAHCPEaKIH
peakuusax.IIoHATHEOXMMIUYECKOMPABHOB u.
ecuu. DaKTOpBI, BIMAIOINEHACKOPOCTHX v TIpou3BOIM THBBIYUCIEHHATIOX UMUYECKH
UMUYECKOUPEAKIIUNUIIONOKEHUEXUMHUYE MYpaBHEHUSIM.
ckoropaBHoBecus.OBP.(anexTpoHHbIii0a v BeicTpanBarh pa3BEPHYTHIE
nancOBP). IUCbMEHHBIE M YCTHBIE OTBETHl C
JeMoHcTpanyu. onopoi HauH(popmaluo U3 yueOHHKa U
3aBUCHUMOCTbCKOPOCTUXUMUYECKOUPEaK CIIPaBOYHBIXMATEPUAIIOB,IPAMOTHOHUCIIO
UUOTPA3INYHBIX(PAKTOPOB. JIb30BaThbU3y4CHHBIMIIOHATHHHBIAAIIIIAD
BozneicTBuekaTann3aTopaHackOpoCTbX aTKypCaxVMHH.
umuyeckoripeakuu. [ Ipumepsiaeoopar v Ucnonb30Bath npu
UMBIXHOOPaTUMBIXPEAKLIUH. BBINIOJTHEHUMYYEOHbIX 33JaHUi U B
BrruncnenuskonnyecTsa BELIECTBA, IIPOLIECCEUCCIIE0BATENBCKONACATENBHO
00Béma CTUHAYYHO-TIOIYJISIPHYIO
MMacChIpeareHTOBWIINIIPOYKTOBIIOYpa JUTEPATYPYyXUMHUYECKOTOCOAECPKAHMS,C
BHEHUSMXUMHUYECKUXPEAKIUI IIpaBOYHbIEMAaTepHUaibL, pecypcollIHTepH
eTa
4| DaekTpoMTHYECKAsT THCCONMALHUS. v/ PacKpbIBaTh CMBICIT W3y4acMbIX MOHSITHI,
XHMMHYEeCKHE peaKMi B pacTBOpPax. a TaKxXe CMBICIT TEeopuun
Teopus JJIEKTPOJIUTUYECKONTUCCO- JIEKTPOJIUTUYECKON AUCCOLUALINH.

UAMU. ODJEKTPOJIUTBl U HEDIIEKTPO-
muTel. KaTuoHbl, aHvoHbl. MexaHu3M
TMCCOLIMAIlMNA BEILIECTB C Pa3IMYHBIMHU
BUJIaMU XUMHUUYECKOW CBsi3u. CTeneHb
muccormanui. CunbHBIE © - cialObie
DIIEKTPONUTHL. Peakunu moHHOTO oOMe-
Ha, YCJIOBHS MX TIpoTekaHus. MoHHbIe
ypaBHeHUs  peakuuid. XUMHUYECKUE
CBOMCTBA KUCJIOT, OCHOBAaHHUM U COJIEH B
CBETE MpEACTaBIECHUN 00 ANEKTPOIUTHU-
yeckoi nuccornuanuu. Cpena pactBopa.
[lousTue o ruaponuse coseil. Kaudecr-

BCHHBLIC PCAKIIMM HA KATHUOHBI U

v  OOBACHATH MIPUIUHBI
3JIEKTPOINPOBOJHOCTU BOJIHBIX PACTBOPOB.

v CoCTaBIATh,  ypaBHEHUS  JAHUCCOLUALIUM
KHCJIOT, IIENoYeld M COJiel, IOJHBIE H
COKpaIllEHHbIE HOHHBIC ypaBHEHUS
XUMHUYECKUX peaKlnii MOHHOTO 0OMeHa

v [InaHupoBaTh W OCYIUECTBIATH  Ha
MPAaKTUKE XHUMHYECKUE SKCIEPUMEHTHI,
MPOBOANTH HAOTMIOJCHMS, eTaTh BHIBOJIBI
0 Pe3ybTaTaM SKCIEPUMEHTA.

v/ CrieioBath mpaBmiaM 6e30MacHON paboThI
B jabopaTopuy TpHU  HUCIOJIB30BAHUU
XUMHYECKON TOCYIbl W O00OPYJIOBAHWSL.




Ne Komn-Bo XapakTepucTUKa OCHOBHBIX BUJIOB
Pasznensl, TeMbl

/1 4acoB JIEATSIIBHOCTH 00YYaIOITHUXCS
AQHUOHBI. [IpousBoauTh BBIYMCIICHHS o
JleMOoHCTpauy. DNeKTpUIeCcKasnpoBo- XUMUYECKUM YPABHEHUSM.
JUMOCTb PACTBOPOB BEILIECTB; IBHKECHUE v/ BoicTpauBarh pa3BEPHYTHIE MHUCHMEHHBIE
HMOHOB B 3JICKTPUYECKOM MoJje. OMbITHI, U YCTHbIE OTBETHI C ONOpPOM Ha
WJUTFOCTPUPYIOLIME TPHU3HAKH IPOTEKa- nH(pOpMaLIKIO U3 YUeOHUKA U CIIPABOYHBIX
HUS peakiuii MOHHOTO oOMeHa. OMBITHI MaTepuaioB, TPaMOTHO HCIOJIb30BATh
[0 ONPEIEICHUI0 Cpelbl B pacTBOpax M3Y4YEHHBIN MOHATUMHBIA anmapar Kypca
coiled (xjopuja HaTpus, KapOoHaTa XUMHH.
HaATpPUsL, XJIOPUA [IUHKA). v MCI1os1630BaTh MPH BBITIOHEHUH YIeOHBIX
JlaGopaTopHble U MPAKTUIECKHE PAOOTHI 3aIaHuI u B rpoiiecce
JlaGopartopHblii onbIT: Peakiyy HOHHOTO HCCJIEI0BATENbCKON JIeATEIbHOCTH
oOMeHa B pacTBOpax »JJICKTPOJIUTOB: Hay4YHO-TIOMYJISIPHYIO JTUTEPATypy
cyanbara menu(ll) m ménoun, kap6o- XUMHUYECKOTO COJIEP)KAHMS, CIPaBOYHbBIC
HaTa HATPHUS U COJSIHOM KUCIIOTBI, PeaK- Marepuaibl, pecypcsl UHTepHeTa
LM HEUTpaIu3aluu MEXIy THIPOKCHU-
JIOM KaJIUsI U COJISTHOM KUCJIOTOH.
[Ipaktnueckas pabdora Ne 1. Pemenue
AKCIIEPUMEHTAJIBHBIX 3a/a4 M0 TEME.
Boluucienus no ypaBHeHUSIM
XMMHYECKUX PEAKIUI

11| HemeTa/iibl ¥ X COeIMHEHUSA 18

Obmas XapaKTepHCTHKA
XHUMHYecKUXIeMeHTOB VIIA-rpynmnbi.
I'asiorensl.

OOmiass XapakTepUCTUKa TaJOreHOB.
Oco0eHHOCTH CTPOSHHUSI aTOMOB ITHX
JJIEMEHTOB, XapaKTepHbIE M HHUX
crerieHu  okucieHus. CrtpoeHme U
¢u3nyeckue  CBOMCTBA  HPOCTBHIX
BEIIECTB — TaJIOTCHOB. XHUMHYECKHE
CBOWCTBA Ha  IpHUMEpe  XJopa
(B3ammojielicTBIE  C  MeETaJlIaMH,
HeMeTaJlJlaMH, IIeJ0YaMu).
Xnoposogopon. ComnsiHas KHUCIOTAa,
XMMHUYECKHE CBOMCTBA, IOJIyueHHE,
npuMeHeHne. KauecTBeHHBIE peaknuu
Ha TaJoreHu-uoHbl. JleficTBre Xjiopa
W XJOpPOBOJOpOJa Ha  OpPraHHU3M
4eJoBeKa. BakHelmume XI0puasl 1 ux
HaXOXXJCHHE B TIPUPOJIC.

HGMOHCTDaHI/II/I. BI/I,Z[COMaTepI/IaJ'ILII
TaJIOTeHbI U uX coenuHenus. OOpasibl
XITOPUJIOB.

Ha6ODaTODHBIC )41 IIPAKTHUYCCKHUEC
paboThl

JlaboparopHslil onbIT: Pacno3HaBaHue
XJIOPUJI-UOHOB.

[Ipaktnyeckas  pabora  Ne 2.
[Tonyuenue COJISTHOM KHUCJIOTHI,
U3y4yeHue e€ CBOMCTB.

Boruncnenus: o yYpaBHEHUSM

XUMHYECKUX PEaKIUi, eClu OJIUH U3
peareHTOB JIaH B U30BITKE;
00BEMOB  Tra3oB IO  YpaBHEHHIO

peakIy Ha OCHOBE 3aKOHA 00BEMHBIX

v’ Xapakrepu30oBarh

v Onpenensrs

v IInanupoBaTh |

v CnenoBaTh

v O0BSCHATH 00LIME 3aKOHOMEPHOCTH B

U3MEHEHUU CBOICTB HEMETAJUIOB M MX
COCIMHEHMM B Ipenenax  Majblx
nepuoioB u raaBHbix noarpynm [ICXO ¢
y4€TOM CTPOCHUS UX aTOMOB.
dbuznveckue u
XUMHAYECKHE CBOMCTBA MPOCTHIX BEIECTB
rajJjoreHoB (Ha TMpuMepe XxJopa) u
CIOXKHBIX  BEIIECTB  (XJIOPOBOAOPO/A,
XJIOpYUAa  HATpusl),  CHOCOOBI  HX
MOJTyYeHHs, MPUMEHEHHE M 3HA4YCHHE B
HPUPOJIE U )KU3HU YeJIOBEKa.
raJIOTeHU/-HOHBI B
pacTBope.

OCYILECTBJIATh  Ha
NpaKTUKE XMMUYECKHE HKCIEPUMEHTHI,
MIPOBOJIUTH Ha0JIt01eHuS, Jienath
BBIBOJIBI 110 pe3yJIbTaTaM KCIIEPUMEHTA.
npaBwiaM  0e30MacHoM
paboThI B nabopaTopuu pu
WCTIOJh30BAHUN XMUMHYECKON TTOCYABI U
o0opyoBaHuUs.

v/ BbIcTpanBarh pa3BépHYTHIC MUChMEHHBIE

W YCTHbIE OTBETBI C ONOpPOM Ha
uH(pOpMaIHIO u3 yueOHHUKa "
CIPAaBOYHBIX  MaTepUAIIOB, TPAMOTHO

HCMOJIb30BATh W3YyYECHHBIN IMOHATUHHBIN
anmapar Kypca XuMHUH.

v Mcrionb30Barh npu BBITTOJITHEHU U
y4eOHBIX 3aJaHUi ©W B  TIpolecce
HCCHGHOB&TCHLCKOﬁ ACATCIIBHOCTHU
Hay4YHO-TIOMYJIIPHYIO JTUTEPATYPy

XUMHUYECKOTO COJICPIKaHUsI, CIIPABOYHBIC
MaTepHalbl, pecypcol IHTepHETa




Pasnensl, TeMBI
n/n a ’

Kon-Bo
JacoB

XapaKkTepucTHKa OCHOBHBIX BUOB
JIESITEIIbHOCTH O0YYaIONIHXCS

OTHOILIEHUH Ia30B

6 |O0masi xapaKTepuCTHKAa XHMHYECKHX
njieMeHTOB VIA-rpynnbl. Cepa u eé
coe/IMHEeHM.

OOmas  xapakTEepUCTHKA  AJIEMEHTOB
VIA-rpynmbel.  OcOOEHHOCTH CTPOCHHS
ATOMOB 3THX 3JIEMEHTOB, XapaKTEPHBIC
U4 HUX CTCIICHU OKHCJICHHA. CTpOGHI/Ie

1 (u3nuecKkue CBOICTBA  MPOCTHIX
BELIECTB — KUCIOpPOJa U CEpBI.
AJUIOTpOIIHBIE  MOAU(PUKAIIMUKUCIOPO-

1a 1 cepbl. XMMUYECKUE CBOWCTBA CEPBI.
CepoBoaopoji, cTpoeHue, husnueckue u
XUMHUYeckre cBoicTBa. OKCHIBI Cepsl
KaK TpEJACTaBUTEIN KHCIOTHBIX OKCH-
noB. CepHasi KHCJIOTa, (U3NYECKHE H
XHUMHUYECKHEe CBOHCTBa (0OIIMEe Kak
NpeJCTaBUTENsl  Kjlacca  KHCIOT U
crienuuyeckue), MPUMEHEHHE. XHUMH-
YECKHE pEaKlWHu, JIeKallue B OCHOBE
[IPOMBIIIJICHHOTO CIOC00a TMOTY4YeHUS
CEpHON  KHUCIOTBI.  Amnmaparbl U
[POTEKAIOIIMEe B HHUX TMpolecchl (Ha
[puMepe IIPOU3BOJICTBA CepHOU
kucnoTbl). CoJu  CepHOW  KHCIOTHI,
KayeCTBEHHAsI peakiysi Ha CylIb(aTHOH.
Haxoxnenue cepel U €€ COCIUHEHUN B
npupoze. XHWMHYECKOe 3arps3HEHHE
OKpYy’)Kalolled cpeabl  COeIMHEHHSIMHU
cepbl (KUCIIOTHBIE JOXIHW, 3arpsi3HEHHE
BO37yXa M BOJOEMOB), CIIOCOOBI €ro

[IpEeNOTBPALLCHUS.
€MOHCTpAIIHH. Konnexuu
(BUIEOMATEpHUAIIbI): cepa  u eé

coeauHenus. OOyriauBaHue caxapa IOJ
IEHCTBHEM KOHLEHTPUPOBAHHOW CEPHOU
KHCIIOTBI.

JlaGopaTopHble U MpakTU4YecKre paboThl

JlaGopaTtopHble  omnbITbl: OOHapyKeHHE
CyJb(aT-nOHOB. Bzaumoneiicteue
pa30aBIeHHON  CEpHOM  KUCIOTHI  C
[INHKOM.

Boruncnenus o YPaBHEHUSIM

XUMHAYECKUX PEAKIUN; MacCOBOM JOJIH
BBIXO/1a TPOJYKTA peakluu

v OOBSICHITL O0IIME 3aKOHOMEPHOCTH B
U3MEHEHUU CBOWCTB 3JIEMEHTOB
VIA-rpynmsl ¥ ux CO€AMHEHUHN C y4ETOM
CTPOEHUS X aTOMOB.

v’ Xapakrepr3oBaTh ¢busnveckue u
XUMHUYECKHE CBOICTBa IIPOCTOTO
BEIIECTBA CEPbl M €€ COCIUHEHUU
(cepoBoziOpO/ia, OKCHAOB CEphl, CEpHOU
KHCIIOTBI, CYyib(}aToB), CIOCOOBI HX
IOJy4YEHUs, IPUMEHEHUE U 3HauYeHue B
MPUPOJIE U KU3HH YETIOBEKA.

v Onpenessath Hamu4yue Cyinb(har-uoHOB B
pacTtBope.

v OOBSCHITh  CYIIHOCTh JKOJOTHYECKHX
npo0iieM, CBSI3aHHBIX C IepepaboTKOM
COEZIMHEHUI cepbl.

v IlnaHupoBaTh W OCYHIECTBJIATH  Ha
IPAaKTUKE XUMHUYECKHUE HKCIEPUMEHTHI,
IPOBOIUTH HAOJIIOACHUS, JIENIaTh BBHIBOIBI
10 pe3yJbTaTaM SKCIEPUMEHTA.

v CrnemoBath  mpaBWwiaM  0€30MaCHOMN
paboThI B 1abopaTopuu npu
UCTIOJIb30BaHUM XMUMUYECKON TOCYABl U
000pyI0BaHUs.

v TIpou3BOIUTH BBIYUCIICHUS
XUMHUYECKUM YPaBHEHUSIM.

v Ucnonb30Bath npu BBITTOJIHEHUH
y4eOHBIX 3aJaHUM TeKCThl Yy4yeOHHKa,
cupaBoyHble Marepuansl (IICXD . U.
MenieneeBa, TalaMIly pPacTBOPUMOCTH,
JJEKTPOXUMHUUYECKUN psAJ  HANPSKEHUU

1o

METaJIOB).

v Ucnonw30Bath npu BBIIOJTHCHUH
yueOHBIX 3aJaHuil W B  Mpolecce
HCCIIeN0BATEIbCKOM eI TEILHOCTH
Hay4YHO-TIOMYJISIPHYIO IuTEepaTypy

XUMHUYECKOTO COJepKaHUsI, CIPaBOYHbIE
MaTepuaisl, pecypcebl IHTepHETa

10 kJaacc. Bcero yacoB — 68, 3 HUX pe3epBHBIX — 2
Kon-Bo
HaszBanue pasznena
4acoB
IToBTOpEHME MPOIICHHOrO MaTepruaia B 9 kiacce 6
Paznen 1. Hemeramibl 1 ux coequHeHus 28
Pasnen 2. MeTtayuiel ¥ UX COEIUHEHUSI 21
Pasznen 3. Xumus u okpyxkaronias cpeaa 7
Paznien 4. IloBropeHne, 0000IIeHNE U CHCTEMaTH3allks U3YYeHHOTO MaTepuaa. 4




Pe3epBHbIe yackl 2

Hroro 68

o/t

Pa3gensl, TeMbl

Koi-Bo
YacoB

XapaKkTepuCTHKa OCHOBHBIX BH/IOB
JeSITeIbHOCTH 00yYarOIIUXCSI

IToBTOpEHME. [ToBTOpEHME
n3ydyeHHOro B 9 kiacce. TexHuka
0€30MaCHOCTH.

10

v Ycnob30BaTh IPUEMBI JIOTMYECKOT0
MBIIUICHUS ~ TPH  TMOBTOPCHHU  3HAHUM:
PacKphIBaTh CMBICA XHMHYECKUX ITOHSITHH,
HCIIONB30BaTh IOHATHSI UIS  OOBICHEHUS
OTJICBbHBIX (DAKTOB U SBJICHUI; YCTAHABIUBAThH
[MPUYUHHO-CIICCTBEHHBIC CBSI3U MEXTY
00BEKTaAMU H3YYCHUS; CTPOUTH JIOTUYECCKUE
paccyxaeHusl (MHIYKTHBHBIC, JCTyKTUBHBIC,
0 aHAJIOTHH); IeTaTh BEIBOJIBI U 3aKIHOUYCHUS;

v’ BBIABIISTH o01IMe 3aKOHOMEPHOCTH,
MPUYUHHO-CIICJCTBCHHBIC CBSI3U u
MPOTUBOPEYHS B H3YYaeMBIX Mpoleccax |
SIBJICHHSIX; CAMOCTOSITEIIBHO BEIOMPATH CIIOCO0
penieHus: yaeOHOM 3a/1aun.

HemeTanabl 1 UX cOeTUHEHUS

28

O0masi XxapakTepuCTUKA XMMHYEeCKHX
3j1eMeHTOB  VA-rpynnbl.  A30T,
(pochop u ux coenuHenus.

OOmiass xapakTepUCTUKa DSJIEMEHTOB
VA rpynnbsl. OCOOEHHOCTH CTPOEHHUS
aTOMOB 3TUX 3JIEMEHTOB,
XapakTepHbIE JJIi HHUX  CTEICHH
OKHuceHus. A30T, pacCIpOCTpaHEHUE B
npupoae, GU3NYECKUE W XUMHYCCKHE
cBoiictBa. KpyroBopor a3zora B
npupojae. AMMHaK, ero GU3NYeCcKue u
XUMHUYECKHE CBOMCTBA, MOIYYEHHUE U
npumenenue. Colln aMMOHHS, UX
(bu3nyecKrue U XUMHUYECKUE CBOMCTBA,
npuMeHeHue. KauecTBeHHas peakuus
Ha MOHBI aMMOHUs. A30THasl KHCIIOTA,
e€ (Qusnueckue U XUMHUYECKUE
cBOicTBa (00IIME Kak MpeaCcTaBUTENs
KJlacca KHCIOT M cleuu(UuyecKue).
Hcnonb3oBaHue HUTPATOB U COJNEH
aMMOHUSI B Ka4eCTBE MMHEPATbHBIX

yI1oOpeHuit. XUMHYECKOE
3arpsi3HCHUE  OKPYXKAIOIIEH  Cpebl
COCJMHEHUSIMH  a30Ta  (KHCIOTHBIC

TOX/IM, 3arpsi3HCHUE BO3IlyXa, TOYBBI
1 BOJIOEMOB).

®ochop, amIoTponHbIe MOAUPUKATUN
docdopa, pusudeckre U XUMHUYECKHE
cBoiictBa. Oxcun  docdopa(V) u
dbocdopHas kucinoTa, (UINYECKUE H
XAMHYECKHE CBOWMCTBA, IOJIyYEHHE.
KavectBennas peakuus Ha ¢ocdart-
nonsl. Hcmonp3oBanue ¢ocdaTtoB B
KayecTBE MMUHEPAIbHBIX YJI00peHUil.
3arpsi3HeHUEe TPUPOJTHBIX BOJOEMOB
dochatamu.

Hemonctpammu. Komnexkuun: docdop u
B3anmoneiicteue]

ux COCOAMHCHUS.

v O0BACHATH O0IIME 3aKOHOMEPHOCTH B
WU3MCHCHHU CBOWCTB JJIEMEHTOB
VA-rpynnsl 1 UX COEAMHEHUH C y4ETOM
CTPOCHUS UX aTOMOB.

v’ Xapakrepu3oBarhb busnyeckue u
XHUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB
azota u Qochopa W HX COCITUHEHUI
(aMMuaka, coJeii aMMOHWHs, a30THOU
KHCJIOTBI, HUTPATOB, okcuaa pocdopa(V)
u  QochopHoit KHCIOTHI, ¢ochaToB),
CHOCOOBI WX TIONYYEHUs, TPUMEHEHHE H
3HAYEHHE B MPUPOJIC U KU3HU YEIOBEKA.

v Onpeensth VOHBI aMMOHUS u
dochaT-uoHBI B pacTBOpE.

v OOBACHATL  CYIIHOCTH  DKOJIOMMYECKUX
npo0eM, CBSI3aHHBIX C HaxOXJIEHUEM
coenquHeHuN azota u  Qochopa B
OKpYXKarollleu cpere.

v IlnaHupoBaTh M OCYIIECTBIATH  Ha

IPAaKTUKE XMMHUYECKHE HKCIEPUMEHTHI,
MIPOBOJIUTH HAOIIOJICHHS, JeTIaTh BBIBOJIBI
10 pe3yNbTaTaM HKCIEPUMEHTA.

v CnenoBaTh npaBHIaM 6e30macHoil
paboThI B nabopaTtopuu pu
UCTIOIB30BAaHUN XUMHUYECKOW TMOCYIbl U
00opyoBaHusl.

v TIpou3BOIMTH BBIYUCIICHUS
XUMUYECKUM yPaBHEHUSIM.

v Mcnionb30Barh npu BBITTOJTHEHUH
yueOHbIX 3aJaHUN TEKCThl Yy4yeOHHKa,
cupaBouynble Marepuansl (IICXD JI. W.
MenneneeBa, TabIUIly pPacTBOPUMOCTH,
ANEKTPOXUMHYECKUI DSl HANPSKEHUU

Io

METaJLIOB).

v Ucnons30Bath npu BBITTOJTHECHUH
yuyeOHbIX 3aJaHMii M B  Ipolecce
MCCIIEI0BATEIIBCKOM IEATeNbHOCTH
HAYYHO-TIOMYJISIPHYIO JUTEPATypy




KOHIIEHTPUPOBAHHOW a30THOM KHUCJIOTHI
C MeJbIO.

JlaGopaTopHble ¥ IpaKTUYECKHE
paboThl

JlaGopatopHble ombITh: B3anmozeiicTre
conei aMMOHUS c IENOYBIO.
O3HakoMJIeHHE ¢ 00pa3IaMu a30THBIX H
dbochopHBIX yIT0OpEHUIA.

[Tpaktuyeckas padora Ne 3. [Tonyyenue
aMMuaKa, U3yu4eHHue ero CBOMCTB.
Brruucnenusino ypaBHEHUSAM
XUMHUYECKHUX PEaKIIHA.

XHUMHYECKOTO COJICPIKAaHUs, CIIPABOYHBIC
MaTepHalbl, pecypchl IHTepHeTa

O01mas XapakTepuCcTHKA XUMUYECKUX
3jaeMeHTOB |VA-rpynnel. Yriepoa u
KPEeMHUIl U MX COeIMHEeHMSI.

Yrineposa, aioTporHble MOAU(UKAIH,
pacrpocTpaHeHue B pupoze,
¢usnvyeckue M XMMHUYECKHE CBOWCTBA.
Ancopbuus. Kpyrosopor yriepoaa B
npupoge. Oxcunael — yriepoaa, HX
¢usnveckue W XHWMHUYECKHE CBOWCTBA,
uX JeificTBUEe Ha XHMBbIE OPraHU3MBI,
MOJTyYeHHE " MpUMEHEHHE.
DKoslornyeckue MpobieMbl, CBSI3aHHbIE
¢ oxcugom yriaepoxa(lV); rumoresa
r100aNbHOTO  MOTEMJIeHUs  KIMMATa;
MIaPHUKOBBIN 3 exT. VYronbHas
KHUCIOTa U €€ ColM, UX (usnueckue u
XUMHAYECKHE CBOWCTBA, IOJIIyYCHHE U
npuMeHeHne. KauecTBeHHas peaxius
Ha KkapOoHaTHoHbl. Mcrnonb3oBaHue
kapOoHaToB B OBITY, MEIUIIMHE,

MPOMBIIUIEHHOCTH, CEJILCKOM
XO03SIUCTBE.
[TepBoHavasibHBIE HOHATUSA 00

OpPraHMYeCKHUX  BellecTBaX Kak o
COCMHEHUSIX YIIIepoa: OCOOEHHOCTH
coctaBa U cTpoeHus. Ilonarue o
OMOJIOTUYECKH  BaXXHBIX  BEIECTBAX:
KHUpax, Oenkax, YTJIEBO/AX.
MarepuanbHOE €JMHCTBO OPTaHUYECKUX
Y HEOPTraHUYECKHX COEAMHEHHH.

Kpemnuii, €ro ¢buznueckue "
XMMHUYECKHE CBOICTBa, IOIY4YEHHE U
MIpUMEHEHNE B JIEKTPOHUKE.

CoenuHeHHsT KpeMHHs B  TPHUPOJE.
O6mme mpeAcTaBiIeHUS 00 OKCHJEC
kpemuuA(lV) u kpemHHEBOH KucioTe.
Cunukartel, UX WCHOJB30BaHUE B OBITY,
Me/IULIMHE, MIPOMBIIIJIEHHOCTH.
Baxneiine cTpOUTENbHBIE MATEPUATIBI:
KepaMHKa, CTEKJIO, I[eMEeHT, OeTOH,
xene300eton. [IpoGiemsr Ge3omacHOTO

HUCIIOIF30BAHUA CTPOUTEIBHBIX
MaTepHUayoB.
JleMOHCTpalUH. Monaenu

KPUCTANIMYECKUX  PEmETOK  aiMasa,

v O0BACHATL OOLIME 3aKOHOMEPHOCTH B
H3MCHCHUU CBOMCTB 3JIEMEHTOB
IVA-rpynmibel ¥ UX COCAMHEHUH C
y4ETOM CTPOCHMS UX ATOMOB.

v’ XapakTepu3oBaTh dbuzmveckue H
XUMHYECKHE CBOMCTBA IIPOCTBIX
BEIICCTB yIJIEpOJla W KPEMHHSI U HX
coenquHeHUN  (OKCHIOB  yriepona,
YTOJIBHOMT KHUCJIOTBHI, KapOOHATOB,
OKCHIa KpEeMHHS, KPEMHHEBOM
KHCIIO-ThI, CHJIUKATOB), CIIOCOOBI HX
MOJIyYeHUs, IPUMEHEHNUE U 3HAUCHUE B
MIPUPOJIC U )KU3HH YEIIOBEKA.

v Onpenenars KapOoOHAaT- M CHIIMKAT-
WOHBI B pacTBOPE.

v OOBSCHATh CYIIHOCTH 3KOJOTHYECKHX
mpo0JieM, CBS3aHHBIX C HAXOXJICHHUEM
VJIIEKUCIOTO Ta3a B OKpYXaromieu
cperne.

v MimocTpupoBarh B3aHMOCBSI3b
HEOPTaHMYECKUX COCIMHEHUH yriiepoia
Y OPTaHUYECKUX BEIECTB.

v [InaHupoBaTh W OCYLIECTBIATH Ha
MPAKTUKE XUMHUYECKHE SKCIIEPUMEHTHI,

MMpOBOANTH Ha6J'II-021€HI/I$I, J€J1aTh
BBIBObI Io pe3yibTaTaM
OKCIICPUMCHTA.

v CrenoBath  MpaBWiaM  Ge30MAaCHOM
paboThI B naboparopuu npu
UCTOJIb30BAaHUU XUMHUYECKON TOCYIBI U
000pyI0BaHUA.

v Ucnonb30BaTh  MPU  BBIIOJHEHHUH
yueOHBIX 3aJaHUN TEKCThl Yy4eOHHKa,
cnpaBounsle Matepuansl (IICXD 1. U.
MenneneeBa,  Ta0nMily  pacTBOpH-
MOCTH,  DJEKTPOXUMHUECKUH  PsX
HaNpsDKEHUH METaIIOB).

v Ucnonb30BaTh  MPU  BBIIOJHEHHUH
y49eOHBIX 3aJlaHUii W B  MpOIEcCce

UCCIIEN0BATEIbCKON JIeATEIIbHOCTH
Hay4HO-TIOMYJISIPHYIO JIUTEPATYpy
XUMHUYECKOTO coJlepKaHus,

CIPAaBOYHBIE  MAaTE€pHaNbl, PECYPCHI
WNHurepHera




rpadura, MOJIEKYJIBI ¢bymepena.
AncopOuusi  pacTBOPEHHBIX  BEIIECTB
aKTUBUPOBAHHBIM yriéM. IIporusoras.
Buneomarepuainsr: CUJIMKaTHAs
IIPOMBIIIJIEHHOCTh. MoJenu MoJeKys
OpPraHMYECKUX BEIIECTB.

JIaGopaTopHbIe U MPAKTHYECKUE PabOThI
JlaGopaTopubiii  onbiT: KauecTBeHHas
peakius Ha KapOOHAT-HOH .
[IpakTuueckue pabOTHI:

Ne 4. IlomydeHue yrieKuciIoro rasa.
KauectBennas peakuus HA
KapOOHAT-HOH .

No 5 . PemieHue 3KCrepUMEHTaIbHbIX]
3a1a4 1o reme «Hemeramnsn»
Brruncnenus 1o ypaBHEHUSIM
XUMHUUYECKUX DPEAKIUM, eclIu OAUH U3
peareHToB JaH B BHUJE BOJHOTO)
pacTBOpa C U3BECTHOM MACCOBOM J0JIEH

MeTaJi1bl M UX COETMHEHUS
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3| O6mme cBoOiicTBAa METAJLIIOB. v/ PacKpbIBaTh CMBICT M3Yy4Yae€MbIX MOHATHI
OO0masi XapakTepUCTUKAa XUMUYECKUX Y [IPUMEHSTH 3TU MOHATHUS MIPU ONUCAHUU
JIEMEHTOB ~ —  METalloB  Ha CBOICTB BEILECTB U UX IIPEBPALLICHUMN.
OCHOBaHMHM uX mnosioxxkeHus B [ICXD v OOBACHATH O0LIME 3aKOHOMEPHOCTH B
. W. MengeneeBa #u CTpPOCHUSA W3MEHEHUU CBOWCTB 3JIEMEHTOB METAJIIIOB
aTOMOB. Crtpoenue METAaJIJIOB. U UX COEIMHEHUI C y4€TOM CTPOECHMS UX
Mertannnueckas CBSI3b u aTOMOB.
MeTajJIn4yecKas KpUCTaJIIINYECKast v/ XapakTepu30oBaTh CTPOCHHE METAJLIOB,
pemeérka. ONEKTPOXMMHUUYECKUN  psf o0mue (Qu3MUeCKue U  XUMHUYECKHE
HanpspKEHUH MeTauioB. Pusnyeckue CBOICTBa METAJLJIOB.
U XMMHUYECKHUE CBOWCTBA METAJIJIIOB. v/ Xapaktepu3oBath ~ o0mMe  CIOCOOBI
OO6mmue CIIOCOOBI MOTyYEHUS MOJTyYEHUSI METaJIOB.
MetaiioB. lloHarne o Koppo3um v’ CrieoBathb IIpaBUJIaM 6e3omacHoOi
METAJJIOB U  OCHOBHBIE  CIIOCOOBI paboThI B naboparopuu pu
3alUThl OT Koppo3uu. CriaBsl (CTab, UCIIOJIb30BAaHUN XHMUYECKOW MOCYABI M
YYyI'yH, JIOPAJIIOMUHMHA, OpoH3a), HX 000py/0BaHus.
IIPUMEHEHNE B ObITY u v TIpou3BOHTH BBIUNCIICHUS 1o
MIPOMBIIIJIEHHOCTH. XUMHUYECKUM YPABHEHUSIM.
JemoHcTpauuu.  O3HakOMJIEHHE ¢ v Ucrionp30Bath npu BBITIOJTHEHUH
o0Opa3liaMu METaJJIOB U CIIaBOB, HX yueOHBIX 3aJaHUN TEKCThl Yy4eOHUKa,
¢u3nyeckuMu  cBoiicTBamHu. Mojeny ciopaBounbsle Matepuansl (IICXD . U.
KPUCTAIIIMYECKUX PEHIETOK METaJIOB. MenpeneeBa, TabIUIly pacTBOPHUMOCTH,
Buneomarepuaibl: Koppo3usi METAILIOB. ANIEKTPOXUMUYECKUN P HaNpsyKEHUN
JlaGopaTtopHble ¥ OpakTHYECKHE METAJIJIOB).
paboThI v Ucnionp30Barh npu BBITIOJTHEHUH
JlaBoparopHble OTIBITHI: yueOHBIX 3aJaHuii W B Ipoliecce
O3znakomiieHHe ¢ oOpas3lamMH CIUIaBOB HCCIIEI0BATEIBCKOM JESATEIILHOCTH
METaJIJIOB.  3aBHUCHUMOCTb  CKOpPOCTH HAyYHO-MOMYJISIPHYIO JIUTEpaTypy
peakuuu MeTajla ¢ KHCIOTOM OT XMMHUYECKOTO COJAEP KAHMSI, CIPABOYHBIE
MPUPOJIBI METAJLIA. MaTepuaibl, pecypcsl UHTepHeTa
Borunicnenus 1o YPaBHEHUSIM
XUMHYECKHX peakIuil, eciau OAuH U3
pEareHTOB COAECPKUT IPUMECH

4 | Baxkneiimue MeTaJJIbI ]| UX v OOBACHATH 00IIMe 3aKOHOMEPHOCTH B

coeIMHEeHUsl.
Illenounbie metayibl. Ilomoxkenue B

I[ICXD JI. . MenneneeBa, CTpOEHUE

WU3MEHEHUU CBOMICTB 3JEMEHTOB-METAII-
JOB B TIpynmax M HMX COECIUHEHHH C
y4€TOM CTPOEHHUS UX ATOMOB.




atomoB. Haxoxnenue B mpupone.
®u3nyecKkue M XUMHUYECKUE CBOMCTBA
(Ha mpuMepe HaTpus U Kanus). Oxcusl
U TUIPOKCHABI HATpUS M  KaJjus.
[IpuMeHeHue mEeN0YHbIX METAUIOB U UX|
COCIMHEHHH. Illenoyno3eMenbHEIE
METAJUIbl MarHui U KaJIbLIUH, CTPOEHUE
aromoB. Ilomoxenume B IICXD JI. W.
MenneneeBa. Haxoxaenue B npupone.
dusnveckue U XUMHUYECKHE CBOMCTBA.
Baxueiiniue  coeAMHEHUsS  KablUs
(okcua, Tuapokcun, conn). KECTKOCTH
BOJIbI ¥ CIIOCOOBI €€ yCTpaHEHMUS.
Amomunuii. [lonoxenue B I[ICXO /I,
N. MenneneeBa, CTpOEHUE aTOMa.
Haxoxnenue B mpupoe. Pusnyeckue

u XUMHUYECKHUE CBOICTRA.
AmMdoTepHble CBOHCTBa OKCHAa |
TUIAPOKCHIA.

Kenezo. Ilonoxkenne B IICXD JI.A.
Menpeneena, CTpPOCHHUE aToma.
Haxoxnenue B npupoae. Gusnueckue
U XuMH4eckue cBoicTtBa. OKCHIBI,
ruapokcuapl o conu okenesa(ll) u
xenesa(lll)

JleMOHCTpaIHH. BsaumopeiictBue
HaTpus ¢ Bojxoil. OkpainBaHue
IJJAMEHM HMOHAMHU HaTpUsl U Kajusl.
OkpaimvMBaHue  IUIAMEHH  MOHAMHU
Kanbiusg.B3auMoaeiictBue OKCHJIa
KaJIbIIUs C BOJOM.

BuneomMarepuanbl: ropeHUE xkKeine3a B
KHCIIOPOJIE U XJIOpE.

JlaGopaTopHble W TpaKTHYECKHE
paboThL.

JlabopatopHbie orbITh: O3HAKOMIICHHE C
obOpasiamMu ajJlOMHUHHS U €ro CIUIABOB.
AmMdoTepHbIe CBOICTBa THAPOKCHAA
amroMunusi. KadecTBeHHBIE peakiuu
Ha MOHBI XKeje3a.

[TpakTryeckue pabOThI:

No 6 . JXKécTkoCcTh BOJBI U METOJBI €€
YCTpaHEHHS.

Ne 7 . Pemenue sKkcniepuMEHTaJIbHBIX
3a/1a4 1Mo TeMe «MeTauibly.
Buruucnenus o ypaBHEHUSIM
XUMUYECKUX PEaKIUi, €CIu OJIUH U3
peareHToB JaH B H30BITKE WIH
COJICPKUT TIPUMECH; MACCOBOM JOJIH
BBIX0/1a TPOJIYKTA PEaKIUU

v XapakTepu3oBaTh buznueckue u
XUMHUYECKHE CBOMCTBA MPOCTHIX BEIECTB
METAJJIOB U WX COCIUHEHUU (OKCHJIOB,
THAPOKCHUJIOB, COJICH), CHOCOOBI HX
HOJIy‘-ICHI/IH, HpI/IMCHeHI/Ie U 3HAYCHHUC B
MIPUPO/JIE U )KU3HU YEJIOBEKa.

v Pacrio3HaBaThb c IIOMOIIIBIO
KaueCTBEHHBIX PEAKIIMA MOHBI METAJJIOB
(MarHus, aJIIOMUHHS, IIMHKA, JKele3a,
MeJIH).

v IlnanupoBatb M  OCYILIECTBIIATH  HA
MPaKTUKE XHMHYECKUE IKCIICPUMEHTHI,
HpOBOI[I/ITB HaGJIIOZ[eHI/IH, JcJ1aTb BBIBOJIbI
10 pe3yJbTaTaM YKCIIEPUMEHTA.

v CnemoBath  mpaBwiaM  0Oe30MacHOM

paboThI B nabopaTropuu npu
UCIIOJIb30BAaHUN XHUMHYECKOH TOCYAbl U
00opynoBaHusl.

v [Ipou3BoaUTH BBIUMCIICHHS 1o

XMMHYECKUM YPAaBHEHUSIM.

v BeicTpauBaTh pa3BEPHYTHIE MUCbMEHHBIE
U YCTHBIE OTBETBl C ONOpPOHM Ha
MH(pOpMaLIHIO u3 yueOHUKa u
CIPAaBOYHBIX  MaTepHalloB, I'PaMOTHO
WCIIOJIB30BaTh W3Y4YEHHBIM IOHATUHHBINA
anmnapar Kypca XUMHH.

v Mcnionb30Bath npu BBIIIOJTHEHU U
yueOHBIX 3aZaHWii W B  Tpoliecce
HCCIICIOBATEIIHLCKOM NeITeIILHOCTH
Hay4YHO-TIOMYJISIPHYIO JIUTEPATYpy

XUMHUYECKOTO COJEpXKaHUs, CIPABOYHBIC
MaTepuaisl, pecypcsl IHTepHETA

XuMus M OKpYyKaoLias cpeaa.

BemectBa M marepuaibl B KU3HH
yeJioBeKa.

HoBble Marepuanbl M TEXHOJOTHHU.
BemecTBa u MaTepuabl B
MMOBCEIHECBHOM  KM3HM  dYeJIOBEKa.
Xumuss W 310poBbe. be3omacHoe

v XapakrepusoBarb ~ pOJb  XHMHH B
pa3NuYHBIX cdepax AeATSTBHOCTH JIOJEH,
OCHOBHBIE  BEIIECTBA W  MaTepHabl,
NpUMEHSIEMbIE B JKU3HH COBPEMEHHOTO
YesoBeKa.

v OOBACHATH YCIOBUSA 0e30MmacHOTO
WCTIOJb30BAHUSl BEIIECTB M XUMHYECKHX




HCIIOJIb30BAaHUE BEILIECTB u peaxiuii B OBITY.

XMMHYECKHUX  peaknuuii B OBITY. v/ AHaIM3UpOBATh U KPUTHYECKH OIIEHUBATH
[IpuposaHbie UCTOYHUKHU MH()OPMALHIO 0 BIIMSHUN
YIJI€BOOPOAOB (yroib, MPUPOIHBI [POMBIIUICHHOCTH, CEJIBCKOrO XO3SIHMCTBA,
ras, He(Th), IPOXYKTHI HX TpaHCmopTa W JAp. Ha  COCTOSHHUE
nepepaboTKH, HX pOlb B OBITY H OKpyXaromieil cpeapl. YMETh OKa3blBaTh
[IPOMBILUICHHOCTH. OCHOBBI HEPBYIO TIOMOIIIb NP XUMHYECKHX 0KOTax

Y OTPABIICHUSX.

v [lpuHMMaTh  y4acTHE B OOCYKACHUM
mpo0jeM XUMHUYECKOW M OSKOJOTHYECKON
HaIpaBJIeHHOCTH, BBICKa3hIBaTh
COOCTBEHHYIO TMO3UIMUIO MO MpobiieMe u
npejjaraTh BO3MOXKHBIE MyTU €€ PEIICHUS

9KOJIOTHYECKOM IrPaMOTHOCTH.
XUMHUYECKOE 3arpsA3HEHUE
OKpyXarome  cpeapl  (IpeneinbHo
JIOIyCTUMAasi KOHIIGHTPALUsl BEIECTB
— IIAK). Ponp xumum B pelnieHuun
HKOJIOTHYECKUX MPOobIIeM

IV | lloBTOpEHue, 0000meHne " 4 |V Hcnonb30BaTh TIPUEMBI JIOTHYECKOI'0
CHCTEeMAaTH3ALMA H3YYEHHOI'0 MBIIIIEHUST TPH  TOBTOPEHHHM  3HAHHIA:
MaTepuaJa. PacKphIBaTh CMBICT XHMHYECKUX IOHSTHH,

UCIIOJIB30BaTh TIOHATHS JUIS  OOBSCHEHHS
OT/IEJBHBIX ¢akToB u SIBJICHUIA;

YCTaHABIUBaTh  IPUYUHHO-CIICICTBCHHbIE
CBSI3U MEXIY 0O0bEKTaMHU U3Y4YEHUs; CTPOUTh
JIOTUYECKHE PACCYXAEHUS (MHIYyKTUBHBIE,
JNeNyKTUBHbIE, 10 AHAJIOTUM); JIeNaTh
BBIBOJIbI U 3aKJIIOUECHMS,;

BBISBIISITH ~ OOIIHE 3aKOHOMEPHOCTH,
MIPUYHHHO-CJIEICTBEHHBIE CBS3U u
MIPOTHBOPEYHUS B HM3Y4AEMBIX Ipoleccax M
SBJICHUSX;  CAMOCTOSITEIbHO  BBIOMpPATH
cnoco0 pemieHus yueOHOM 3a1aun.

MarepuajbHO-TEXHHYECKOE o0ecneueHue 00pa3oBaTe/IbHOM AesITeJIbHOCTH.

1.Y4yeOHUK ¢ TPWIOKEHHEM Ha DJJIEKTPOHHOM Hocutene. 8, 9 kimacchl. ABTOPBHI:
Pymsutuc I'.E., ®enpaman O.1'.

2.Pabouas Tetpanp. 8, 9 knaccel. ABTop: I'abpycesa H. U.

3.3a1auHuK ¢ «TTOMOIITHUKOMY. 8-9 kiaccel. ABTophl: ['apa H.H., I'abpycesa H.N.

4 .Tlocobue mnst yuurens. 8, 9 kiaccol. Aptop: ['apa H.H.

5.Pabouue nporpammsl. 8-9 knaccel. Aptop: I'apa H.H.

6. XumMuueckue mpudopsbl, Iocy1a, MOJCIH.

/. XUMUYECKUE PEAKTUBBI.

8.Texunueckue cpeactra oOyuenus (MKT)

COT'JIACOBAHO COI''TACOBAHO

[Tpotokon Nel 3ace/1aHus
METOIHUYECKOro 00beIMHEHHA
yuureneit EMI] T'KOY mkonsi-
uHTepHaTa Ne2 r. ApmaBupa
ot 29.08.2022 r.

( ‘/// 0.10.I'azazsn /

3amecTHTeENb AMPEKTOpa Mo YP

e , ’
(2o —/C.A. bansesa/
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