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Pabouast mporpamma ydebHOoro Kypca mo xumuu s 11 kimacca pazpaboTraHa Ha OCHOBE
@I'OC BTOpOro MOKOJIEHUS, TPUMEPHOI MPOrpaMMBbl OCHOBHOTO OOIIEr0 0O0pa3oBaHUs MO XMMHUHU
(6a30BeIii ypoBeHb) M aBTOpckoi mporpammbl O.C. T'abpuensna (I'abpuensa O.C. mporpamma
kypca xumuu st 10-11 kmaccoB oOmieoOpaszoBarenbHbIX  yupexkaeHuii M: [poda,2013r).
®denepanpHoro nepeunst yueOHUKoB ([Ipukaz Ne 632 ot 22.11.2019 MunmCcTepCcTBa MPOCBEIIEHUS
Poccuiickoit enepanun);
- [Tonmoxxenus o padoueit mporpamme MBOY «COII Ne102y;
- Yue6noro miana MbOY «COIII Ne102y» na 2023-2024 y4eOHBI# 1O/,
- l'ogoBoro kanennapuoro rpagpuka MBOY «COI Ne102y» na 2023-2024 yueOHbIi rof.

MecTo yueOHOro npeaMera B y4eOHOM IiaHe. XUMUS BXOJWT B IPEIAMETHYIO 00JacTh
«ecrecTBeHHOHay4Has». IIporpamma paccumrtana Ha 68 uaca (2 yaca B Henmenwo). Mcxons us
ronoBoro kayeHnapHoro rpadpuka MbOY «COII Nel02» na 2023-2024 y4eOHBIN IOl pacCUUTaH
Ha 34 y4eOHBIX HE/IeTb, CIIe0BATEIHHO, TOA0BOI KOJUYECTBO YaCOB OYET COCTABIIATH 68 4acoB.

OpHolt U3 BayKHEHIINX 3a/1a4 00y4eHUsl B CpelHEN LIKOJIE SIBISIETCS MOJAr0TOBKA
00yyaromuxcs K OCO3HAHHOMY U OTBETCTBEHHOMY BBIOOPY KM3HEHHOT'O M MPO(PECCHOHATHLHOTO
nytu. O0Gyyaromuecs 10JKHbI HAyUYUThCS CAMOCTOATENIBHO CTAaBUTh LIEIH U ONPEEIIATh IMyTH UX
JOCTHKEHMSI, UCTIOJIb30BaTh MPHOOPETEHHBIN B IIKOJIE OIBIT JEATEIbHOCTH B PEATbHOMN XKHU3HH,
3a paMKaMHu y4eOHOro mporecca.

CoracHo 00pa3oBaTeIbHOMY CTaHAAPTY 2AAGHbIE Yell CPeOHe20 00ue20 00pa3068aHUsL:
- (opmupoBaHUE MEITOCTHOTO MPEICTABICHUS O MUPE, OCHOBAHHOTO Ha MPHOOPETEHHBIX
3HAHUSAX, YMEHUSAX H CIIOCO0aX JACSITeITLHOCTH;
- NMpUOOpPETEeHHE OIBITa PA3HOOOPA3HOW JEATCILHOCTH, OIBITA IIO3HAHUS U CAMOITO3HAHUS;

- TMOJTrOTOBKA K OCYIIECTBJICHUIO OCO3HAHHOTO BHIOOPA MHIMBUIYAIbHON
o0pa3oBaTenbHON WK NPO(eCcCHOHANTBHOM TPaeKTOpUH.

Bbonbioii BKi1ax B AOCTHXKEHHE ATHX LeJel cpelHero o0uiero o0pa3oBaHus BHOCUT U3yuenue
XUMuu, KOMopoe nPpu3eano odecneyums:

* (GopMHPOBAHUE CUCTEMbI XUMHUECKUX 3HAHUHI KaK KOMIIOHEHTA €CTECTBEHHOHAYYHOMH
KApTUHBI MUDA;

® Dpa3BUTHE JIMYHOCTH  OOydYaroIluMXcs, UX  HMHTEJUIEKTYyaIbHOE M HPABCTBEHHOE
COBEpPILEHCTBOBAaHNE, (POPMHUPOBAHUE Y HUX T'YMAHUCTHUYECKUX OTHOLICHHHA M SKOJIOTHYECKU
11e51eco00pa3HoOro MOBEACHUS, B OBITY U TPYIOBOM EATEILHOCTH;

® BbIpaOOTKY y oOyvaromuxcs MOHMMaHUs OOIIECTBEHHOH MOTPEeOHOCTH B Pa3BUTUHM XHUMUH, a
Takke (OPMUPOBAHME Y HHMX OTHOIIECHHS K XHMHU KaK BO3MOXKHOW oOmacTu Oymyrien
NPaKTUYECKOH IeATeTbHOCTH;

* (opmMupoBaHHE YMEHHI 0€30MaCHOTO 0OpaIeHHs ¢ BEIIECTBAMH, UCIIOIb3YEMBIMHU B
MTOBCETHEBHOM KU3HU.

[IporpamMma paccunTana Ha 68 4YacoB, B TOM YHUCJIE€ HAa KOHTPOJBHBIE W MPAKTUYECKUE
paboTel. KOHTPONBHEIX paboT — 3, MpakTHUECKUX padoT — 4, mabopatopHbix onbiToB (O3)— 14.



YMK:

1. Tabpuensa O.C. IIporpamma kypca xumum g 10-11 xmaccoB 00meo0pa3oBaTeIbHBIX
yupexaenuit. — M.: Ilpoda, 2015.

2. Tabpuensa O.C. Xumus: 11 kmacc: yueOnuk / O. C. I'aGpuensin.- 5-e uzn., crepeotun. — M.:
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3. Xumms: 11 xmacc. KonrponbHble W mpoBepounble pa®otel k yueOHuky O.C. I'abGpuensna
«Xumus. bazoBeiil ypoBeHb. 11 kitace»: yuebHoe mocodue / M.A. AxmeroB. — M. : Jlpoda 2015. -
220, [4] c. mm.

OTnuuyuTenbHble 0COOEHHOCTH paboueil mporpaMMbl MO CPAaBHEHHIO C aBTOPCKOM MpOrpaMMoi
OTCYTCTBYIOT.

Hean n3yvyenus xumuu B 11 kiaacce:

- (opMupoBaHHe y 00yUaIOIIMXCsl YMEHUS BUAETH U IOHUMATh [IEHHOCTh 00pa30BaHMs,
3HAYMMOCTh XMMUYECKOTO 3HAHMUS ISl KAXKIOTO YeJIOBEKa, HE3aBUCHMO OT €r0
poeCCHOHATTEHOMN JeTENHHOCTH;

- QopmupoBanue y oOydaromuxcst yMEHUI pa3nudarh (HaKkThl U OIEHKH, CPABHUBATH
OILICHOYHBIE BBIBOJIBI, BUACThH UX CBSI3b C KPUTEPUSIMH OIICHOK M CBSI3b KPUTEPHUEB C
orpezieIeHHOM CUCTEeMOM LIeHHOCTEeH, (OpMYyIUPOBaTh U 0OOCHOBBIBATH COOCTBEHHYIO
TIO3HIINIO;

- (QopmupoBaHue y o0ydaroluxcs HEJIOCTHOIO MPEACTABICHUS O MUPE U POJIM XMUMHUU B
CO3aHUU COBPEMEHHOW €CTECTBEHHOHAYYHOH KApTHUHBI MHpPA; YMEHHS OOBSICHSTH
O0BEKTHI M TIPOIECCHl OKPYXKAIOLIEH ACHCTBUTEIHLHOCTH — MPHUPOIHON, COIUAIBHOM,
KYJIbTYPHOM, TEXHUYECKOW Cpelibl, — HMCIOJIb3YS ISl ’TOT0 XUMHUUYECKUE 3HAHUS;

- NpuoOpeTeHrne OOYYaIOIIUMHUCS OIbITa Pa3HOOOpPA3HOM NEATETLHOCTH, OIbITa MO3HAHUS U
CaMOTIO3HAHUS;, KJIIFOYEBBIX HABBIKOB (KIIFOUEBBIX KOMIETECHTHOCTEH), UMEIOIINX YHUBEPCAIBHOE
3HAQUYEHHUE ISl PA3JIMYHBIX BUJIOB JICSITEIIBHOCTH — HABBIKOB PEIICHUS MPOOJIeM, NPUHSITHUS
pelIeHni, MoNCKa, aHaM3a U 00paboTKK MH(pOpPMAIMKU, KOMMYHUKATUBHBIX HABBHIKOB, HABBIKOB
M3MEPEHUM, HABBIKOB COTPYJAHHYECTBA, HABBIKOB O€30IMACHOr0 OOpalieHusi C BeIlleCTBaMH B
IIOBCEIHEBHOU KU3HU.

3amayu y4eOHOro Kypca:

(GopMHpOBATH TPENCTABICHUSI O XMMHUYECKOH COCTaBIAIONICH €CTeCTBEHHOHAYYHOH KapTHHBI
MUPA; YMEHUS OOBSICHATH OOBEKTHI U MPOIECCH OKPYIKAIOLIEH JeHCTBUTEIFHOCTH, UCTIONb3YS AJIs
3TOr0 XMMHUUYECKHUE 3HAHUS;

pa3BUBATh MO3HABATENbHBIE UHTEPECHI, MHTEINIEKTYaIbHbIE U TBOPUYECKHE CIIOCOOHOCTH yUYaIIUXCs
B MpoOIlecCe U3YyUEHUS] UMU XUMUYECKOW HAYKH M €€ BKJIaJla B COBPEMEHHBIN Hay4YHO-TEXHUYECKUM
nporpecc;

pa3BuBaThb YMEHHUs pabOTaTb C BEIIECTBAMHU, BBINOJHATh HECIOXHBIE XHUMHUYECKHUE OIBITHI,
coOnroAaTh MpaBWiIa TEXHUKH O€30MacCHOCTH, TPaMOTHO MPHUMEHSTh XUMHUYECKHE 3HaHHUS B
0OLIEHNH ¢ IPUPOJION;

pacKpbIBaTh POJIb XUMUH B PEIICHUU TNI00ATBHBIX MPOOJIEeM YeJI0BEUeCTBa;

pa3BUBaTh JIMYHOCTH OOydYaromuxcs, (GpopMUpOBaTh y HHX TYMaHHCTUYECKHX OTHOLICHHHA W
9KOJIOTHYECKH 11e1eCO00Pa3HOT0 MOBEJACHHS B ObITY U B TPYIOBOM JEATENIbHOCTH



O0mas xapakTepucTHKa Y4e0HOro npouecca (0CHOBHbIE TEXHOJIOTHH, MeTOAbl, GOpMBbI
o0yueHus, B T.4. 11 aereil ¢ OB3).

Texnomornn

[Inanupyercs UCHONb30BaHUE CIETYIOIUX MEAarornyecKuX TEXHOJIOIMI B IPenoJaBaHuU
npeaMera:

. 3n0poBbecOeperarome
. [IpobiemMHoOr0 00YyUeHUs
. UrpoBbie
. UndopmaninoHHO-KOMMYHUKAIIUOHHBIE
. PazBuBatomiero oOyueHus
. [IpoexTHbIE
. AuddepeHnrpoBaHHOTO 00ydeHUs
. CocTaBiieHus aaropuT™Ma BIMOJIHEHUS 3a/1aHuUs
. Pa3BUTHs HaBBIKOB CaMOITPOBEPKH, CAMOKOHTPOJIS
10. KonctpyupoBanus (MOACIUPOBAHUS)
11. UKT-texnonorun

@opmMbl OpraHu3anuu o0pa3oBaTeIbHOT0 mpomecca: OOmieknaccHbie GOPMBI: YPOK,
cobecej0BaHUE, KOHCYJIbTAIM, paKTHUecKash padboTa. I'pynmoBsie ¢popmbl: rpymnmoBas paboTa Ha
ypoKe, TpyNIOBOM MpakTUKyM, TpPYyNIOBbIE TBOpueckue 3ananHus. VHauBuayanbHble (OPMBI:
paboTa ¢ JuTepaTypOl WM SJICKTPOHHBIMH MCTOYHHKaMU HH(OpManuu, paboTa Ha KOHTYPHBIX
KapTaxX, [UChbMEHHbIC YIOPAXHEHHs, BBINOJIHEHWE WHANBUAYAIbHBIX 3aJaHuld, paboTa cC
00yYaromuMH MPOrpaMMaMHy 32 KOMITBIOTEPOM.

O 0 1IN DN K W~

Metoabl 00ydeHHUsi: CIOBECHble — paccka3, Oecela; HarIsiHble — WJUIIOCTPALIUH,
JEMOHCTpAallUd Kak OObIYHbIE, TaK U KOMIIBIOTEpHbIE; MPAKTUUYECKHME — BBINOJIHEHUE
NpPaKTUYECKUX pabdoT, caMOCTOATENbHAs paboTa cO CIPAaBOYHMKAMHU U JUTEPaTypoil (0OBIYHOM U
JJIEKTPOHHOM), CaMOCTOSTENbHbIE THCbMEHHbIE YIPaKHEHUS, CcaMOCTosTelIbHas paboTa 3a
KOMIIBIOTEPOM.

Buabl 1 popMbI KOHTPOJIS: QPOHTATBHBIN U MHAWBUAYAIBHBIM ONPOC; OTYETHI 10 MPAKTHUECKUM
U paboTam; TBOpYECKHE 3aJaHMs (3auura pedepaToB W MPOEKTOB, MOACIHPOBAHUE MPOIECCOB U
00BEKTOB), TECTOBBI KOHTPOJIb, IPOBEPOUHBIE U MIPAKTUYECKHE PAaOOTHI.

Pabowass mporpamma oOpHEHTHpOBaHa Ha momomib pedeHky ¢ OB3 B peamuzamum  ero
WH/IMBUIyAJIbHBIX 00pa30BaTEIbHBIX BO3MOXKHOCTEH W MOTPEOHOCTEH W CO3JaHHME YCIOBHM st
YCIICIITHOTO Pa3BUTHS C YYETOM WHIWBUAYAIBHBIX OCOOCHHOCTEH MCUXMYECKOTO M (DPU3MYECKOTO
3I0pOBbs. BBumy mncuxonoruyeckux ocobeHHoctel gnereit ¢ OB3, ¢ menplo  ycWIeHUS
NPaKTUYECKON HANpaBJICHHOCTH OOYYCHHs TPOBOAMTCS KOPPEKIMOHHAas paboTa, KoTopas
BKJIIOYAET OPraHU3alMI0 JOMOJHHUTEIBHBIX 3aHATHH IO MpeaMeTy, a Takke Oe30apbepHOi,
pa3BUBAIONICH MPEIMETHOW Cpelbl — Cco3/laHue arMoc(epsl AMOIUOHAIBHOTO KoM(opTa,
¢dopMHupOBaHUE B3aUMOOTHOIIECHUH B IyXe COTPYIHHYECTBA M MPHUHATHS OCOOCHHOCTEH Ka)I0To
— (opMupoBaHHE MO3UTUBHOM, CONMAIBHO HAINPABICHHON Yy4eOHOW MOTHBAIIMA — MPUMEHEHUE
AJCKBATHBIX BO3MOXHOCTAM U HOTpe6HOCT$IM 06yqa10meroc;1 COBPCMCHHBIX TeXHOHOFHﬁ,
METOJIOB, IIPUEMOB, (JOPM OpraHH3aluu yueOHOH paboThl : paboTa ¢ PUCYHKaMHU ,CHCTEMaTHYeCKasl
ciioBapHasi paboTa paciupseT JEKCHUECKUH 3amac JeTel co CHMYKEHHBIM MHTEIJICKTOM, TOMOTAeT
UM TPaBWIBHO YNOTPEOJISITh HOBBIE CJIOBa NpH MUChMe .BaxHEWIIy0 poiib B OBJIaJCHHH



OMOJIOTHYECKUMHU  ITOHSITUSIMU HUIrpar0T JIOTMYCCKUC I[CI\/JICTBI/ISII CpaBHCHHUC HW YCTAHOBJICHUC
IMPUYIUHHO — CJICACTBCHHBIX CBHSGﬁ, pa60Ta C Ta6J'II/ILIaMI/I.

IIpu opranu3anum y4eOHbIX 3aHATHI ¢ yyamumucs ¢ OB3:
1. Ocy1ecTBasieTcsl MHAUBUAYaIbHBIA MOIX0/ K KaXA0OMY ydalleMycsl.

2. I[IpenoTBpaiiaercs HACTyIUIEHUE YTOMIIEHHUS, UCIOJIb3YOTCS /71l 3TOr0 pa3sHOOOpa3Hble
CpelcTBa (YeperoBaHie YMCTBEHHOW U MPAKTUUYECKOH 1eATEIbHOCTH, IPENOJHECCHHE MaTepHraa
HEOOIBIIMMU J103aMHU, UCTIOTIB30BAHUE HHTEPECHOTO U KPACOYHOTO JTUIAKTHYECKOTO MaTepraia)

3. CobnroaeTcst MOBTOPHOCTh 0O0YUYSHHS Ha BCEX 3Talax ypoka.

4. IposiBnaTh 0coObIN egarorndeckuii TakT. [IocTOSHHO MOAMEUaTh U MOOLIPSITH MaJeiire
yCIEeXH JIeTel, CBOeBPEMEHHO U TAKTUYHO TIOMOTATh KAKIOMY pEOCHKY, Pa3BUBATh B HEM BEPY B
COOCTBEHHBIE CUJIBI U BO3MOKHOCTH.

Ilnanupyemblie pe3yiabTarbl (JIMYHOCTHBIE, NpeIMeTHbIE, MeTaNpeAMeTHbIe Pe3yJbTaThI
OCBOEHHSI Y4eOHOro nmpeamera)

[IeHHOCTHBIC OPHEHTHPBI Kypca XMMHHM B OCHOBHOM INKOJIC ONMPEACISIOTCS — CreludUuKon
XUMHUHM Kak Haykd. [IOHSTHE «IIEHHOCTH» BKIJIIOYAET E€IMHCTBO OOBEKTHBHOIO (CaM OOBEKT) U
CYOBEKTHBHOTO (OTHOIIEHHE CYOBEKTa K 00BEKTY), MIO3TOMY B Ka4eCTBE IIEHHOCTHBIX OPHEHTHUPOB
XUMHAYECKOTO O0pa3oBaHMs BBICTYHNAIOT OOBEKTHI, M3y4aeMble B Kypce XHMHHU, K KOTOPOMY Yy
oOyuvaronmxcs (GopMHpYETCs IEHHOCTHOE OTHOIeHHe. [Ipu 3TOM BeAylIyl0 pOJib HIPAIOT
NIO3HABATEJIbHBIC IIEHHOCTH, TaK KaK JaHHBIM y4eOHBIA NpenMeT BXOJUT B TPYMIy IPEIMETOB
MI03HABATEILHOTO IIMKJIA, TJIaBHAS [1EJIb KOTOPHIX 3aKJIF0YACTCS B U3YUYCHUH PUPOJIbIL.

OCHOBy IIO3HABATCIIbHBIX HCHHOCTGI;’I COCTAaBJIAIIOT HAYYHBIC 3HAHHA, HAYYHBIC MCTOIbI
NO3HAHUS, a [CHHOCTHBIC OpPHEHTAIMH, (HOpMHpYyeMble y OOYYaIOIIUXCSA B TMPOIECCe H3YUYCHUS
XUMHHU, NPOSABIIAOTCA:

- B [IPU3HAHHM [IEHHOCTH HAYYHOTO 3HAHUSI, €r0 MPAKTHYECKON 3HAYMMOCTH, JOCTOBEPHOCTH;

- B LIEHHOCTH XUMHUYECKHX METOJIOB UCCIEA0BAHHUS )KUBOM U HEKUBOM IPUPOJIBL;

- B MIOHUMAHUU CJIOXHOCTH M MPOTHBOPEUYMBOCTH CaMOT'0 MPOIecca MO3HAHUS KaK W3BEYHOIO
CTPEMIJICHHA K UCTUHC.

B KkauecTBe O0OBEKTOB IICHHOCTEW TpyAa W ObITa BBICTYNAIOT TBOpYECKas CO3UIATEIbHAS
JeSITEIIBHOCTD, 3I0POBBIN 00pa3 »KU3HH, a IECHHOCTHBIC OPUCHTALMU COJCPXKAHUSA Kypca XHMHHU
MOT'YT PacCMaTpuBaThCsl Kak (OPMUPOBAHHUE:

- YBAXXUTCIBHOI'O OTHOUICHUA K CO3I/IIIaTCJ'IbHOI71, TBOp‘-IeCKOﬁ JACATCIBbHOCTH,

- MOHUMAaHUsI HEOOXOIUMOCTH 3I0POBOT0 00pa3a KU3HH;

- MOTPeOHOCTH B 0€3yCIOBHOM BBITIOJIHEHHH TIPaBIJI 0€30MAaCHOTO UCIIOJIb30BAHUS BEIIECTB B
MIOBCETHEBHOM KH3HHU;

- CO3HATENHHOTO BBIOOpA OyAyIIeH MpodecCHOHATBHOMN NeITeIHbHOCTH.

- OmBIT 3MOIMOHATBHO-IICHHOCTHBIX OTHOIICHHH, KOTOPbIC YYallHecs IMOAyYalT MpU
M3YYCHHH Kypca XMMHH B OCHOBHOW IIKOJIe, CIIOCOOCTBYET BBICTPAaWBAHUIO UMHU CBOCH
KU3HECHHOM MO3UITUH.

Xumust 103BoJIsIeT (POPMHUPOBATH MOTPEOHOCTH YEIIOBEKA B KPAcoTe M JICATCILHOCTH IO 3aKOHAM
KPacOThI, TO €CTh ICTETUYECKUE [ICHHOCTH.
Kypc xumum obGnagaer BO3MOXKHOCTSIMU Ui (OPMHUPOBAHMUS KOMMYHHKATHBHBIX IEHHOCTEH,
OCHOBY KOTOPBIX COCTaBJISIFOT IPOIIECC OOIICHHUS, TPaMOTHAs pedb, & ICHHOCTHBIC OPUCHTAIIUU
HaITpaBJICHbI HA BOCIIUTAHUC Y YHAIIUXCA:



= IIPaBUJIBHOI'O NCIIOJIL30BAHUA XHUMHUYECKON TEPMHUHOJIOTUN U CUMBOJIMKHA;
- HOTpC6HOCTI/I BECTHU AHUAJIOT, BBICIYIINBATH MHCHUC OIIIIOHCHTA, YHAaCTBOBATh B IUCKYCCHU,
- CIOCOOHOCTH OTKPLITO BbIPAXAaTb U apryMCHTHUPOBAHO OTCTAUBATh CBOIO TOYKY 3pPCHHA.

OcoGenHocTH cojaep:kaHusl 00y4eHUs] XMMHH B cpeiHed (TOJHOW) IKoJe O00YCIOBIIECHBI
cienuUKOil XMMUM KaK HayKH U MOCTaBJICHHBIMHU LessiMH. OCHOBHBIMHU ITPOOJIEMaMH XUMHH
SABJIAIOTCA HU3YYCHUC COCTaBa U CTPOCHHA BCIICCTB, 3aBUCUMOCTH HX CBOMCTB OT CTPOCHUA,
MOJTyYCHHE BEIIECTB C 33IaHHBIMU CBOMCTBAMH, UCCIIEIOBAHNE 3aKOHOMEPHOCTEH XUMUYECKUX
peakuuii ¥ MyTed ympaBieHUS UMM B LENAX TMOJYYEHHUS BEILECTB, MaTEpUAJIOB, SHEPTHH.
[Toaromy B pabodeil mporpamMme M0 XMMHU HAIUTA OTPAKCHHUE OCHOBHBIC COJICpKATEIbHBIC
JMHUH:

«BemecTBo» — 3HaHUA O COCTaBE M CTPOEHUM OPraHMYECKHX BEHIECTB, MX BAKHEHIINX
(GU3NUECKUX U XUMHUYECKUX CBOMCTBAX, OMOJIOTUYECKOM JICHCTBHH.

«XUMHUYECKasi peaKiys» — 3HaHUS 00 YCIOBUSX, B KOTOPBIX MPOSIBIAIOTCS XUMHYECKHE CBOWCTBA
OpPraHUYECKUX BEILIECTB, CIOCO0aX YNpaBIeHHUs] XUMUYECKUMHU MPOLECCaMHU.

«IIpumenenne BemECTB» — 3HAHUA M OINBIT IPAKTUYECKON JEATEIBHOCTH C
OpraHU4eCKUMHU BEILIECTBAMH, KOTOPBIE Haunboee 4acTo YMOTPeOIIAIOTCS B
IIOBCEIHEBHOM KM3HH, IIMPOKO HCIOJB3YIOTCA B IPOMBINUICHHOCTH, CEIbCKOM XO34HCTBE, Ha
TPaHCIOpTeE.

«SI3BIK XUMHUU» — CHCTEMAa BAKHEWINUX IOHATUH XUMHUHM M TEPMHUHOB, B KOTOPBIX OHU
OINUCBIBAIOTCS,, HOMEHKJIATypa OPraHMYeCKUX BELIECTB, T. €. MX Ha3BaHUs (B TOM 4YHCIE U
TPUBHANIBbHBIE), XUMUYECKUE (HOPMYJIBI U YpaBHEHUS, a TaKKe MpaBUiIa MepeBoaa WHPopMaluu ¢
€CTECTBEHHOTO SI3bIKA Ha SI3bIK XMMHUHU M 0OpaTHO.

OO0mas xapakTepucTuKa y4eOHOro npeamMera
CogepxaHre Kypca XUMUHU Ha 0a30BOM YPOBHE TO3BOJIUT:

-COXPAHUTh JOCTATOYHO LEIOCTHBINA U CUCTEMHBIN KypC XUMUU, KOTOPBIN (POPpMUPOBAIICS
Ha IIPOTSKEHUHU JIECATKOB JIET, KaK B COBETCKOM, TaK U B POCCUMCKOM ILIKOJIE;

-0CBOOOJUTH KypC OT U3JIHUIIHE TEOPETU3UPOBAHHOIO U CIOKHOTO MaTepuaa, Jiisl
0TpabOTKU KOTOPOTO TpedyeTcsl HeMallo BpEMEHU;

-MaKCUMAaJIbHO COKPAaTUTh Ty OMHUCATENbHYIO YacTh B COAEPKAHUU y4eOHOW AMCUUIUIMHBI,
KOTOpasi HOCUT CyTy00 4acTHBIN XapakTep U yMeCTHa, CKopee, Ul MPO(UIBHBIX IIKOJI
1 KJIaCCOB;

-BKJIIOUUTH B KypC MaTepHajl, CBSA3aHHBIA C MMOBCETHEBHOM JKU3HBIO YeJIOBEKa, ¢ OymyIien
npoeCCUOHAIbHON  JEATEIbHOCTbIO  BBIMYCKHUKA, KOTOpas HE HUMEeT SPKO
BBIPA)KCHHOU CBSI3U C XUMHEH.

JIMYHOCTHBIMH pe3ydabTaTaMi U3YUCHHUA IPpEAMETA «XUMHSD» SABISAIOTCS CJICAYIOIHUC YMCHUA:

- B IICHHOCTHO-OPUEHTAIIMOHHOMN cpepe — UyBCTBO TOPJIOCTH 32 POCCUMCKYI0 XMMHYECKYIO HAyKY,
T'YMaHH3M, OTHOLIEHUE K TPYLY, LEIEYCTPEMIIEHHOCTD;

- B TpyAOBOU cdepe — rOTOBHOCTh K OCO3HAHHOMY BBIOOpPY JalIbHEHIIEH 00pa30BaTeIbHOW U



poQeCcCHOHATBHON TPACKTOPHH;

- B IIO3HABaTeNbHON (KOTHUTHBHOM, MHTEIUIEKTyallbHOW) cdepe — yMeHHE YNpaBiATh CBOEH
II03HABATEJILHON JEATENBbHOCTBIO.

MeTal’lpe}]MeTHl)IMH pe3yJbTaTaMi OCBOCHHA BBIITYCKHUKAMU OCHOBHOM IITKOJIEI mporpaMmBsI 110
XHUMHU ABIIAKOTCA:

- HCHOJIb30BAaHWE YMEHUHM W HAaBBIKOB pA3JIMYHBIX BHJOB IIO3HABATEIIBHOM JEATEIBHOCTH,
OPUMEHEHUH  OCHOBHBIX  METOJOB  MO3HAaHUS  (CHUCTEMHO-MH()OpMAIMOHHBIA  aHaIu3,
MOJIEJIMPOBAHUE) JUISl U3YUEHHSI pa3IMUHbIX CTOPOH OKPY KaIOLIeH 1eHCTBUTEIbHOCTH;

- UCTOJb30BaHNE OCHOBHBIX MHTEJUIEKTYAIbHBIX OIEparuii: GopMyIupoBaHUE THIIOTE3, aHAIU3 U
CUHTE3, CpaBHEHHE, 0000IIEHNEe, CUCTEMAaTH3aIlusl, BBISIBJICHUE MPUUYNHHO-CIICICTBEHHBIX CBSI3EH,
MMOMCK aHAJIOT'OB;

- YMEHHE T'eHepUpOBaTh UJIEU U ONPEIENSITh CPEICTBA, HEOOXOAUMBIE JJIS UX pealln3alliu;

- YMCHHUC OIPCACIIATh LECJIW U 3aJa4u ACATCIIBHOCTH, BbI6I/IpaTB cpeacTBa peaau3alvn LCJIN U
IMPUMCHATH X Ha IMMPAKTHUKE,

- UCIIOJIb30BAaHUE PA3JIUYHBIX UCTOYHHUKOB JUIs MOJTYYEHUSI XUMHUYECKOH MH(OpMAIMK, TOHUMaHue
3aBUCHUMOCTH COJIEp>KaHus U (OpMBbI MpeAcTaBieHUs MH(OpPMALKMU OT Leled KOMMYHUKAlUU U
azpecara.

IIpenmeTHble pe3yabTaTbl H3Y4YEHHUS XHUMUHU I[PENOCTABIAET YYEHHKY BO3MOXHOCTh Ha
CTYIEHHU CpeHero (IOIHOro) o0miero 00pa3oBaHus HAyUUThCS:

B noznaBarenbHO# cdepe:

- TaBaTh OTPE/ICICHUS N3yUYCHHBIM ITOHITHSIM;

- OMMCHIBATh JEMOHCTPALIMOHHBIE U CAMOCTOSTEIBHO MPOBEICHHBIE SKCIIEPUMEHTHI, UCHIOIB3YS IS
3TOTO €CTECTBEHHBIN (PyCCKUH, POJIHOM) A3BIK U S3BIK XUMHH;

- OMMCHIBATh U pa3INyaTh U3yUYEeHHBIE KIACChl HEOPTAaHMUECKUX U OPTaHMUECKUX COCTUHEHUH,
XUMHAYECKHE PEAKIINH;

- KJ1acCU(pUIMPOBATh U3YUEHHBIE OOBEKTHI U SBJICHHUS;

- HaOJIOAaTh JEMOHCTPHPYEMBIC U CAMOCTOSITEIIHHO TIPOBOAMMEIE OTIBITHI, , XHMUYECKHE PEaKIUH,
HPOTEKAIOIIUE B IPUPO/IE U OBITY;

- IeNIaTh BBIBOJIBI M YMO3AKITIOUSHHS U3 HAOIOACHUH, N3YYeHHBIX XUMHUECKIX 3aKOHOMEPHOCTEH,
IPOTHO3MPOBATH CBOWCTBA HEN3YUYEHHBIX BELIECTB MO AHAJIOTHH CO CBOMCTBAMU M3YUYECHHBIX;
-CTPYKTYpUpPOBATh N3yYECHHBIN MaTepHa,

- HHTEPIPETUPOBATHh XMMUYECKYIO0 HH(POPMALIUIO, MTOJYYEHHYIO U3 APYTHUX UCTOUHUKOB;

- OTIMCHIBATh CTPOCHUE aTOMOB 1-4-T0 TIEPHOJIOB C MCIIOJIF30BAaHUEM DIICKTPOHHBIX KOH(PHUTYpaIiii
aTOMOB;

- MOJICITMPOBATH CTPOSHHE MPOCTEUIITNX MOJIEKYJI HEOPTaHUUECKUX U OPTaHNUECKUX BEIIECTB,
KPHCTAIIJIOB;

B 11eHHOCTHO-OpHEHTaMOHHOH cepe

— aHAJIM3MPOBATH U OLICHUBATH MOCJIEACTBHUS JJIsl OKpY Karoliel cpeibl ObITOBON U
MIPOU3BOJICTBEHHOH JIEATETLHOCTH YEIIOBEKA, CBS3aHHOW C TIepepabOTKON BEIIECTB.

B tpynoBoii chepe —

MIPOBOJIUTH XUMHUYECKHH IKCIIEPUMEHT.

B cdepe ¢puznueckoil KyabTyphl —

OKa3bIBaTh TMIEPBYIO MMOMOIIb IPU OTPABIICHHUSIX, 0)KOTAaX U APYTUX TpaBMaX, CBI3aHHBIX C
BEIIECTBAMH U JJAOOPATOPHBIM 000PYIOBAHUEM.



COJAEP)KAHUE U3YYAEMOI'O KYPCA
11 KJIACC

Tema 1. [lepronuueckuii 3akoH U CTpoeHue aToma (6 )

Ortkpreitue J[. U. MeunngeneeBoiM Ilepuonuude ckoro 3akxona. IlepBsie
MONBITKY KJIacCCU(UKALUU XUMHYECKHUX 3JIEMEHTOB. BakHellue MOHATHS XUMHUH: aToM,
OTHOCUTENIbHAsI aTOMHasi W MojekyJisipHas Maccbl. Otkpeitue [JI. M. MenneneeBsiM
Ilepuoaunueckoro 3akona. [lepuonnueckuii 3akoH B popmynuposke /. 1. Menneneena.

ITepuonunueckas cucrema J[. U. Menneneesna. Illepuoauueckasa cucrema /. M.
MenpneneeBa kKak rpaduUyeckoe OTOOpa)KeHHE IEepHUOJAUYECKOro 3akoHa. Pasnuunbie
BapHaHTbl NEPUOJNYECKON cucTeMmsbl. llepuoasl M rpynmnel. 3Hau€HHUE NEPUOAUYECKOTO
3aKOHa U IIEPUOIUIECKON CUCTEMBI.

MPOTOHBI M HEUTPOHBI. M30TOMBI. M30TONBI BO/IOpOIa. DIAEKTPOHBI. DIEKTPOHHAsT 000JIOUKA.
DHepreTudeckuii ypoBeHb. OpOwutanu: s u p. d-Opburtanu. Pacnpenenenue 31eKTPOHOB 10
SHEPreTUYCCKUM YPOBHSIM UM OpOUTAISIM. DJNEKTPOHHBICE KOH(UTypariu aToMOB
XUMHYECKHUX DJIEMEHTOB. BalleHTHBIE BO3MOKHOCTH aTOMOB XUMHYECKHUX DJIEMEHTOB.

I[lepuoanueckuii 3akoH U cTpoeHue aroma. COBPEMEHHOE MOHATUE XHUMHUYECKOTO
snemenTa. CoBpeMeHHass  (QOpPMYJIMpPOBKAa  IEpUOAUYECKOro  3akoHa. [Ipuunna
NEPUOINIHOCTH B N3MEHCHHNU CBOMCTB XHUMHUYCCKHUX JJICMCHTOB. Ocobennoctu
3aM0JIHEHUS] YHEPIreTUUECKUX YPOBHEH B AJIEKTPOHHBIX OOOJIOUKAX aTOMOB IE€PEXOIHBIX
3JIEMEHTOB. DJIEKTPOHHBIE CEMENCTBA 3JIEMEHTOB: S- U pP-2JI€MEeHThI; d- U f-371eMeHTHI.

HemouncTpauuu. Pazmuansie popmel [lepunonmueckoii cucremsl JI. . Menneneena.
Tema 2. Ctpoenne BemectBa (18 u)

KoBanentHass  xumuudeckas CBSI3b. [lousitTue o koBajneHTHOM cBs3u. OOmas
3JIEKTpOHHass napa. KpaTHOCTh  KOBaJEHTHOM  CBA3U.  DJIEKTPOOTPULIATEIIHLHOCTb.
[lepekpriBanue OJNEKTPOHHBIX opOuTaneil. o- u 7m-cBsi3u. KoBaleHTHas monspHas U
KOBaJICHTHAsI HEMOJsApHas XuUMUYecKue CBs3u. OOMEHHBIM MW JTOHOPHO-AKIETITOPHBIN
MEXaHU3Mbl OOpa3oBaHUs KOBAJICHTHOW CBs3W. BemecrBa MOJEKYJISIPHOTO |
HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH ITOCTOSIHCTBA COCTaBa JJIsl BELIECTB MOJIEKYJSIPHOTO
CTpPOECHUS.

Monnas xuMuueckas cBa3b. Karmonsl u aHumoHnl. MloHHass CBsI3b U €€ CBOMCTBA.
HNonHas CBsI3b Kak KpallHWUM Ciydail KOBaJEHTHOW MOJIIPHON CBsi3U. DOpMyJibHAs €AUHUILA
BeniecTBa. OTHOCUTEIBHOCTD JICJICHUS] XUMUYECKUX CBSI3€M HA THUIIBI.

MeTtannuueckas XumMuuyeckas cBA3b. OOmmue Qusnueckue CBOWCTBA
METAJUIOB. 3aBUCHUMOCTb JJICKTPOIPOBOJAHOCTA METAIOB OT TEMIIEPATYypBI.
CmutaBel. UepHbIe U LIBETHBIE CIJIABBI.

ArperatHble COCTOSAHHUS BemecTBa. l'a3pl. 3akoH ABOraapo ajs
razoB. MoJisipHbIil 00beM Ta3000pa3HbIX BellecTB (Mpu H. y.). XKuakocTu.



Bonopoanas xumuueckas cBsi3b. BomopojiHas CBs3b, Kak OCOOBIA Cily4dai
MEXXMOJIEKYJISIPHOTO B3auMOJEHCTBUsA. MexaHusm ee oOpa3oBaHUs H
BJIMSIHUE HA CBOMCTBa BellecTB (Ha mpuMepe Bojbl). Mcmnonap3oBaHHe BOIBI B
ObITYy W Ha NPOU3BOJACTBE. BHyTpH- MoJIeKyJisipHAsi BOJOPOJHAs CBSI3b U €€
Onosiornyeckas poib.

Tunel KpuUCTalJIWUYEeCKHUX pemeToK. Kpucramnnue ckasg pemierka.
HNonHblE, METaNINYECKHUE, ATOMHBIE M MOJIEKYJISIPHBIE KPUCTAIIIMYECKUE
peuieTku. AsutoTponus. AMOp(@HBIE BELIECTBA, UX OTJIMYUTEIbHbBIE CBOMCTBA.

Yucteie BeniecTBa cMecu. CMeCcH U XUMHYECKHE COSAMHEHUS. | OMOreHHbIE U
reTeporeHHbie cMecu. MaccoBasi U 0OObEMHas JIOJIM KOMIOHEHTOB B CMECH.
MaccoBas oy nnpuMeceir. PelrieHue 3anaB Ha MacCOBYIO JIOJIFO IIPUMECEN.
Knaccudukaiiusi BemecTB 1Mo CTeneHu UX YUCTOTHI.

HucniepcHbie cuctemsbl. llonaTue nucnepcHoi cucreMsl. J{ucnepcHas dasza u
nucnepcuonHas cpena. Krnaccupuxanms aucnepcHsix cucteM. KosutonaHsle
JIUCIIEPCHBIE CUCTEMBL. 30JIA U TENHM. 3HAYECHHE NHMCIEPCHBIX CHCTEM B NPUPOJE U
YKW3HU YEJIOBEKA.

JdeMmoHncTpanun. Mojiesib KpUCTAIUIMYECKON PEIIeTKH XJopuaa Hatpust. O0pasibl
MHUHEPAIOB C MOHHOW KPUCTAJUIMYECKON PEUIETKOW: KaJlblUTa, ranura. Moaenu
KPUCTAUNIMYECKUX PEHIETOK «CYXOTo JbJa» (WiId hoja), aaMasa, rpadura (Wim
KBapia). Mojaenb MoJsspHOro o0beMa ra3oB. Tpu arperaTHbBIX COCTOSIHUSI BOJIBI.
Juctunnanus Boabl. OOpaslbl pa3UYHBIX AUCHEPCHBIX CHCTEM: SMYJIbCHH,
CyCneH3ul, a’po3oseit, reneit u 3oneit. Koarynauus. Cunepesuc. Dddext Tunnans.

JlaGopaTopHubie onbiThl. 1. OmnpeneneHue CBOWCTB HEKOTOPBIX BEIIECTB HAa OCHOBE
TUIA KPUCTALIMYECKON pemeTku. 2. O3HaKOMJIEHHE C KOJUIJIEKIIMEH MOJIMMEpOB,
lacTMacc M BOJIOKOH M u3nenud u3 Hux. 3. JKEcTkocTh BOIBI. YCTpaHeHHE
#KECTKOCTHU BOJBI. 4. O3HAKOMJIEHHE C MUHEPAJIbHBIMU BoAaMu. 5. O3HAKOMIIEHHUE C
JUCIIEPCHBIMUA CUCTEMAaMH.

IIpakTHyeckoe 3ansaTue Ne 1. [lomydyeHue n pacro3HaBaHuE ra3oB.

PactBOpBI. PacTBOpBI Kak IrOMOTE€HHBIE CHUCTEMBI, CO- CTOSIIIME W3 YaCTHIL
pacTBOpHUTENS, PACTBOPEHHOTO BEIIECTBA M INPOAYKTOB MX B3aUMOJIEHCTBUS.
PactBopenne kak  (QU3MKO-XMMHUYECKHMH  mpouecc. MaccoBas — goJs
pacTBOPEHHOIO BeEHIeCTBA. [HWIIbI pacTBOpPOB. MoJsipHas KOHUEHTpauus
BelecTsa. MuHepalibHbIe BOABI.

Teopuss HPIEKTPOJIUTHUUYECKONW AUCCONUAUUU. DICSKTPOJUTHl U
HEEKTPONAUTHI. CTENEHb 3JIEKTPOJIUTHYECKOW aucconuanuu. CUIbHBIE U
ciiadble  JJIEKTPOJIMTHL. YPaBHEHHUS DJIEKTPOJUTHYECKOW  JUCCOLMALMH.



Mexann3sm  aucconmanuu.  CryneHuaras — auccouuanus.  Boanopoansblit
I1I0Ka3aTellb.

Kucnorer B cBeTe TEOpHUHM DIIEKTPOJIUTHUYECKON nucconmamuu. OOmue
CBOMCTBA HEOPTaHUYECKUX M OPraHWYECKUX KHUCIOT. YCIOBHUS TEYECHUS
peakuuid MEXAy DJJIEKTpoauTamMu a0 KoHua. Croeuuduyeckue CBOICTBa
a30THOM, KOHLICHTPUPOBAHHON CEPHOU U MypPaBbUHOM KHUCIIOT.

OcHOBaHUsI B CBET€ TEOPUM DIIEKTPOJUTUYECKONW AUCCOLMALNU, UX
Ki1accuukanuss U oO0IMe CBOWCTBA. AMHHBI, KaK OPraHMYECKHWE OCHOBAHUSI.
CpaBHEHHME CBOWCTB aMMHUaKa, METWJIAMWUHA U aHUJIMHA.

Conu B CBETE TEOPHUH IICKTPOJTUTHUECKON TUCCOLMAIINH, X KIIaCCU(pUKAIIUS
n obmume cBoiricTBa. Conm Kucible U OCHOBHblE COJM OPraHUYECKUX KHCIOT.
Mpina.  DJNEKTPOXMMHYECKHM  pSAJl  HAINPSOKEHUM  METAUIOB M €r0
HUCIIOJb30BAaHUE  JUISI  XApaKTEPUCTUKU  BOCCTAHOBUTEIBbHBIX  CBOMCTB
METaJJIOB.

I'maponus. Cnyuam ruaponusa cosiel. Peakuwms cpenwst (pH) B pactBOpax
TUJIPOJIU3YIOIIMXCS coJiel. ' uaponun3 opraHnuecKkux BEIIECTB, €ro 3HAYECHHUE.

JdemoncTpauuu. VcnelTaHue pacTBOPOB DBJIEKTPOJMTOB M HEIICKTPOJMTOB Ha
NpeaMET JIACCOLMALIUH. 3aBUCHMOCTD CTCIICHU BJIEKTPOJIMTUYECKOM
JIUCCOIIMAIUM  YKCYCHOM KHUCJIOTBI OT pa3z0aBie HUs pacTtBopa. [Ipumepsl
peakiuii MOHHOTO OOMEHa, UAYIIUX C 00pa3oBaHMEM OCajKa, ra3a WJIN BOJIBIL.
XHUMHUYECKHE CBOMCTBA KHUCJIOT: B3aMMOJICHMCTBHE C METa/lZIaMHU, OCHOBHBLIMH U
aM(OTEPHBIMU OKCHUJIAMU, OCHOBAaHUSAMHU (I[EJIOYaMU U HEPACTBOPUMBIMHU B
BOJI€), COsIMU. B3ammojeilcTBHE€ a30THOW KHUCIOTHI ¢ Menblo. PasbamieHue
cepHOU KHUCIOThl. OOyTIMBaHUE KOHIIEHTPUPOBAHHOM CEPHOM KUCIIOTOM caxapo3bl.
XUMHUYECKHUE CBOMCTBA IIECJOYEH: PEAKIUsl HEUTpAIU3alMU, B3AUMOICUCTBUE C
KHCJIOTHBIMHA OKCHJIaMH, COJISIMUA. Pa3lio)keHWe HEpPacTBOPUMBIX B BOJIE
OCHOBAHUM NIPU HarpeBaHUU. XHUMHUYECKHUE CBOMCTBA COJIEM: B3aUMOJIECHCTBUE C
METaJUTaMH, KHCJIOTaMH, IIeJ0YaMu, ¢ JIPYTUMH coissmu. ['maponus kapOupaa
Kanplus. M3ydenue pH pacTBOpOB THAPOIHU3YIOIIUXCS COJICH: KapOOHATOB
IIEJTOYHBIX METAJUIOB, XJIOPHUJA U alleTaTa aMMOHMS.

JlaGopaTtopHbie onbITHI. 6. O3HAKOMJIEHUE C KOJUJIEKIIUEH KUCIIOT.

7. TlomyyeHue M CBOMCTBa HEPACTBOPUMBIX OCHOBaHUM. 8. O3HAKOMIIEHHE C
KOJUIEKIIMEeH oOcHOBaHUU. 9. (O3HaKOMJIEHME C KOJUICKIIMEH MUHEpasoB,
conepxkamux conu. 10. VMcnbiTaHue pacTBOPOB KHCIOT, OCHOBAaHMN W COJIEH
nHaukartopamu. 11. Paznuunble ciayyan ruaposmsa cone. 12. T'maponus
XJIOPUAOB U AlIETATOB LIEJIOYHBIX METAJIJIOB.

IlpakTuyeckass padora Ne 2. Pemenwe SKCIEpUMEHTaNbHBIX  33Jad  Ha
UACHTU(PUKAIIMIO HEOPTAaHUYECKUX M OPTaHUYECKUX COCTUHEHUH.



Tema 4. Xumuveckue peaxuuu (12 )

Kraccudpukanmsa XUMHUUECKUX pearkunui. Peaknmu, unymme Oe3
W3MEHEHHUs1 cocTaBa BemlecTB. Kilaccuukamuss 1o 4YHCIy UMW COCTaBYy
pearupyrommux BEIIECTB W NOPOJYKTOB peakuuu. Peaknum — pa3nokeHwus,
COCIMHEHMs, 3aMellleHus] U OOMEHa B HEOpraHuyeckoil xumuu. Peakuuu
MPUCOEIMHEHUS, OTIICIJICHUS, 3aMEIICHUS W HW30MEpU3ALMM B OPraHUYECKOU
XAMUHU. Peakiuu noJmMepu3aln Kak YaCTHBIM CIIy4Yal peakUu IPUCOEIUHEHUS.

TermmoBoit 3pGEKT XUMHUYECKUX peakluil. DK30- U DHJIAOTEPMHUUYECKHUE
peakuuu. TepMOXUMHUYECKHE ypaBHEHHUs. PacueTr KoanyecTBa TEILUIOTHI I10
TEPMOXUMHUYECKUM YPABHEHUSIM.

CkopocTh XHUMHUYECKHX peakinuil. [loHsiTHE O CKO pPOCTH XHUMHYECKHUX
pEeaKkIMi, aHAIUTUYECKOE BBIPAXKECHHUE. 3aBUCUMOCTB CKOPOCTH PEAKLUHUUA OT
KOHIICHTPALlUH, JaBJICHUs, TEMIIEPATYPHI, IIPUPOJIbI PEATUPYIONINX BEIIECTB,
IUIOIIAAA UX CONPUKOCHOBEHHUS. 3aKOH JIEMCTBYIOIMX Macc. Pemenne 3agay Ha
XAMHAYECKYIO KUHETHKY .

Karanns3. Karamuzatopsl. Katanmu3. ['OMOreHHBII M Te€TEPOTrE€HHBIM KaTaus.
[TpuMepsbl KaTaTUTUYECKUX TPOLIECCOB B IMIPOMBILILIEHHOCTH, TEXHUKE, OBITY.
depMEeHTHI U UX OTJIUYHUS OT HEOpra HUUYECKUX KaTaiu3aTtoposB. [Ipumenenue
KaTaJanu3aTopoB U PEepMEHTOB.

Xumuueckoe paBHoBecue. OOparumble U HEOOpaTUMbIE pPEAKLUM.
XUMHUYECKOE PAaBHOBECHE M CHOCOOBI €ro CMEUICHUs Ha MpUMEpPE MOITyUEHUs
ammuaka. CUHTE3 aMMHaka B HPOMBIIUICHHOCTH. [loHsATHE 00 ONTHUMAaNIbHBIX
YCIIOBUSIX NTPOBEIEHUS TEXHOJIOTMYECKOTO IIpolecca.

OKHMCIHUTEINbHO-BOCCTAHOBUTECIbHEIC IponccCChl.

OKHUCIUTEIbHO-BOCCTAHOBUTEIILHBIE pEaKIIHH. OKUCIUTEID U
BoccTaHOBUTENL. OKHUCIIEHHE W BoccTaHOBiIeHHUE. CoCTaBlCHUE ypaBHEHHUU
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIMA  METOJIOM  BJIEKTPOHHOTO
OaaHca.

OOmue cBoiWcTBa MeTaljdoB. XMMHUYECKHE CBOWCTBAa METAJUIOB Kak
BOCCTaHOBHUTEJICH. B3aummopgelcTBue MeETaUIOB C HeMeTaljlaMH, BOJIOMH,
KHCJIOTAMHU U pacTBopamMu cosier. Merammorepmusi. Koppos3usa metannos
KaK OKHCJIMTEJIbHO-BOCCTAHOBUTENBHBIN nporecc. CoocoObl 3aluThl METAJLJIOB
OT KOPpPO3HH.

OO0mue CcBOICTBA HEMETAIOB. XHMMHYECKHE CBOMCTBA HEMETAJUIOB Kak
oKuciuTeneu. Bs3anMomencTBHe ¢ MeTalaMH, BOIOPOAOM M JIPYTUMU
HEMeTalJIaMHU. CBoiicTBa HEMETaJIJIOB Kak BOCCTAHOBUTEIICH.
B3aumopaelictBue € OPOCTBIMHA M CJIOKHBIMH BEIIECTBAMHU-OKUCIUTEISIMU.
OOm1as xapakTepUCTUKA TaJIOTeHOB.



Onexktponaui. OOmmMe crnocoObl TMOMYYEHUS METALIOB U  HEMETAJUIOB.
DJIEKTPOJIM3 pacTBOPOB M PACILUIABOB AJIEKTPOJIMTOB Ha IPUMEpPE XJIOpHUIa
HATpUsl. OJEKTPOJUTHUYECKOE TIOJIYyUYEHUE aITOMUHUS. [IpakTuueckoe
3HAUYEHHUE DJIEKTPOJIM3a. [ allbBAaHOIJIACTHMKA U TabBAHOCTETUS.

3akmoueHue. [lepcnekTuBbl pa3BUTHST XMMHUYECKOW HAYKHU U XUMHUYECKOIO
MPOU3BOACTBA. XUMUs U NPOOJIEMa OXPaHbl OKPYKaIOILEH Cpeibl.

JdeMoHcTpanuu. DK30TE€PMUYECKHE U IHAOTEPMUUYECKHME XHUMHUYECKHE PEAKIIMU.
TenmoBele SBIEHUS NMPU PACTBOPEHUM CEPHOU KHUCIOTHI U AMMHUAYHOW CEJIUTPHI.
3aBUCUMOCTb CKOPOCTH pE€akUUM OT TMPUPOABI BELIECTB Ha MpUMEpPE
B3aMMO/JICMCTBUS PACTBOPOB PA3IMYHBIX KHUCJIOT OJWHAKOBOW KOHLEHTpALMU C
OJMHAKOBBIMHM KyCOUYKaMH (TpaHyjIaMH) [IMHKA U OJIMHAKOBBIX KYCOYKOB Pa3HBIX
METaJuIoB (MarHusi, IMHKA, JKeje3a) C pPacTBOPOM COJITHOW  KHCIIOTHI.
B3aumogelicTBue pacTBOPOB CEpHOM KHUCIOTBI C PacTBOpaMu THOCYJIb(arta
HATpUsl PA3JIWYHON KOHLEHTpPAUMU W TeMIepaTrypbl. MoAenp KHUIISIIETO CJIOS.
Pasznoxxenne nepokcuaa BoAOpoAa € MOMOIIBIO HEOPraHUYECKHX  Ka-
tanmu3zatopoB (FeCl,, KI) u mpupoaHbpix OOBEKTOB, COAEpIKAIIUX KaTa- Jia3y
(ceipoe wmsico, kaptodenb). [Ipocreiilme OKUCIUTENHHO-BOCCTAHOBUTEIBHBIE
peaKkuMu: B3aMMOJEUCTBHE LIMHKA C COJSAHOM KHCJIO- TOM M JKene3a ¢
cyabdarom meau (II). Moaens snekTponuszepa. Mojienb 3JIeKTPOIU3HON BaHHBI
JUJI IOTYYEHHUS aTFOMUHHSL.

JlabopaTopubie onbiTbl. 13. [lomyueHuwe kuciaopoga pa3iokKEHUEM MEPOKCHUJIA
BOJIOpPOJa C MOMOUIbIO JMOKCHIA MapraHiia M KaTaja3bl ChIporo kaprodens. 14.
Peakuus 3amemieHuss menud kene3oM B pactBope cynbdara memm (II). 15.
[Tonyuyenne BOIOpOJa B3aMMOJAEUCTBHEM KHCIJIOTHI ¢ IHMHKOM. 16. O3HakomieHune
C KoJuleKuMen MetayuioB. 17. O3HaKOMIIEHHE C KOJUIEKIIMEN HEMETAILIOB.

IIpakTnueckas padora Ne 3 «l'eHeTnueckas CBsI3b MEXKAY pa3IMYHBIMHM KjaccaMu
HEOPraHUYECKUX U OPTraHUYECKUX BELIECTBY

INTIAHUPYEMBIE PE3YJIBTATBI U3YYEHUA YYEBHOI'O ITPEIMETA «XHUMMUSA»
HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

[IpenMeTHbIe pe3ynbTaThl OCBOEHHUS Kypca «O0Ias 1 HeOpraHuIecKasi XUuMHUs»
OTPAXKAIOT:

chOpPMUPOBAHHOCTh  NPEACTABICHUM: O  XUMHUYECKOM  COCTaBISIOLIEH
€CTECTBEHHO-HAYYHON KapTUHBI MHpPA, POJIM XMMHUU B TIO3HAHUU SIBJICHUN TPUPOJBI,
B (OpMHpOBaHMHM MBIIUICHUS U KyJIbTYpbl JUYHOCTH, €€ (YHKIIMOHAIHHOM
rPAaMOTHOCTH, HEOOXOJUMOM JJIsi PEIICHHS MPAKTUYECKUX 3a7ad4 U IKOJIOTUUYECKHU
000CHOBAHHOTO OTHOIIIEHUSI K CBOEMY 3JI0POBbIO U MPUPOJIHOU Cpelie;

BJIAJICHUE CUCTEMOM XUMHYECKHAX 3HAHUM, KOTOpast BKJIFOYAECT:
OCHOBOTIOJIATAIOIINE TOHATHS (XUMHUYECKUH D3JIEMEHT, aToM, H30Tom, S-, p-, d-
AJIEKTPOHHBIE OpOUTaNM aTOMOB, HOH, MOJEKyJa, MOJIb, MOJIAPHBIA OO0BEM,



BAJICHTHOCTb, 3JICKTPOOTPULATEIIBHOCTh, CTENEHb OKHUCIICHUS, XUMHUYECKas CBA3b
(KoBaJIeHTHAsl, MOHHAsA, META/NIMYECKas, BOJOPOJHAs), KpUCTANIMYECKas: PElIETKa,
TUNBl ~ XUMHYECKMX  pPEaKIUW, PAaCTBOP,  DJIEKTPOJIMUTBI,  HEAJIEKTPOJIUTHI,
BJIEKTPOJIMTUYECKAsE ~ IMCCOIMAIINS, OKHUCJIUTENb, BOCCTAHOBUTENb, CKOPOCTH
XUMUUYECKON peakiuu, XUMHUYECKOE€ paBHOBECHE); TEOPUU M 3aKOHBI (TEOpHs
AJIEKTPOJIUTHYECKON NUCCOLMAIINK, epuoandeckui 3akoH 1. M. MenneneeBa, 3akoH
COXpaHEHMsI MAaCChl BELIECTB, 3aKOH COXPAaHCHUS U IPEBPALICHUS] SHEPIUM IIPU
XUMHUUYECKUX  PEAKIUsIX), 3aKOHOMEPHOCTH, CHUMBOJUYECKUN SI3BIK  XUMUHU,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE NOHMMAHUS NPUYMHHOCTH U
CHUCTEMHOCTH XUMHWYECKUX SIBICHHM, (HaKTOJOTUYECKUE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJYYeHUH M O€30MacHOM HCIOJIb30BAHUM BAXKHEHIINX HEOPTaHUYECKHUX
BEILIECTB B OBITY U MPAKTUYECKON JEATEIbHOCTU YEJIOBEKa;

c(hOpPMUPOBAHHOCTh YMEHHUH BBISBIIATh XapaKTEPHbIE MPU3HAKU TOHSTUH,
YCTaHABJIMBaTh WX B3aHUMOCBS3b, HCIOJIB30BAaTh COOTBETCTBYIOLIWE IOHSTUSA IPH
ONMCAHUY HEOPTraHUYECKUX BEILIECTB U UX MPEBPALCHUM;

c(hOpPMUPOBAHHOCTh YMEHHUH UCIIOIb30BaTh XUMHUYECKYH) CHUMBOJIUKY JIJIsi
cocTaBieHHs  (GOpMyJd  BEHIECTB W  ypPaBHEHUM  XUMHMUYECKHX  PEaKIH,
cucrematnueckyro HomeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUSI OTIEIbHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbld ra3, YIJIEKUCIBIA Ta3, aMMHUaK, TaméHas
W3BECTh, HETaIIEHAsI U3BECTh, TUThEBAs COMA, TUPUT U IPYTHE);

c(hOpPMUPOBAHHOCTh YMEHUN OMpPEIEIsATh BaJICHTHOCTh U CTENEHb OKHUCIICHUS
XMMHUYECKUX D3JIEMEHTOB B COEAMHEHMSX PA3JIMYHOIO COCTaBa, BUJ XUMHYECKOU
CBs3U (KOBAJICHTHAs, MOHHAs, METAINIMYECKasi, BOJOPOJIHASI) B COCIWHEHHUSAX, THII
KPUCTAJTMYECKOM PpEIIETKH KOHKPETHOTO BeEIIecTBa (aTOMHas, MOJICKYJIsIpHas,
MOHHAs, META/IMYeCcKas), XapakTep Cpelbl B BOJHBIX PAcTBOpPaxX HEOPTraHUUYECKUX
COCJIMHCHUI;

c(hOpMHUPOBAHHOCTH YMEHUU YCTaHaBJIUBATh IIPUHAJIC)KHOCTh
HEOPraHMYECKUX BEIIECTB MO HMX COCTaBYy K ONPEACIEHHOMY KJaccCy/TpyIie
coeMHEHUN (MIPOCThIE BEIIECTBA — METAJIBI U HEMETAJUIbl, OKCUbl, OCHOBAHUSI,
KHUCIIOTHI, aM()OTEPHBIC THAPOKCHUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHUHN PACKPBIBATh CMBICI Mepuoanyeckoro 3akona . 1.
MenneneeBa U JEMOHCTPUPOBATh €r0 CUCTEMATHU3UPYIOIIYIO, OOBICHUTCIBHYIO U
MPOTHOCTUYECKYIO (DYHKIUU;

c(hOpPMHUPOBAHHOCTh YMEHUN XapaKTEPHU30BaTh JJIECKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKUX 3JeMeHTOB 1—4 mnepuonoB Ilepronnyueckoil CHCTEMBI XMMHUYECKUX
sanemeHtoB JI. W. MenneneeBa, MCHOJb3ysl MOHSATUS «S-, p-, d-DIEKTpOHHBIE
opOUTaNIn», «IHEPreTUUECKUE YPOBHU», OOBACHITH 3aKOHOMEPHOCTH HW3MEHEHHS
CBOMCTB XUMHUYECKHX OHJIEMEHTOB M HX COCAMHECHUM MO IIEpUOJIaM U TpyImnam
[lepuoanueckout cucTemMbl XuMuueckux 3yeMeHToB /1. 1. Meneneena;



chOpPMUPOBAHHOCTh ~ yYMEHUW  XapaKTepu30BaTh  (OMUCHIBATb)  OOLIUE
XUMHUYECKUE  CBOICTBA  HEOPraHMYECKUX  BEIIECTB  Pa3IMYHBIX  KJIACcCOB,
NOATBEPKAATh CYILIECTBOBAHUE TE€HETUYECKOW CBS3M MEXKIAY HEOPraHUYECKUMHU
BEILIECTBAMU C IMOMOIIBI0 YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKITUH;

c(hOPMUPOBAHHOCTh YMEHHUS KJIACCU(PUIIMPOBATH XUMHUYECKHUE PEAKIUU IO
pa3IMYHBIM TpHU3HAKaM (YKCIY W COCTaBy PEArupyroliuX BEHIECTB, TEIIOBOMY
abdexTy peakiuu, U3MEHEHHUIO CTETICEHEW OKHUCIICHHS 3JIEMEHTOB, OOpaTUMOCTH
peaKIuu, y4acTHIO KaTaau3aTopa);

c(hOpPMUPOBAHHOCTh YMEHHUI COCTaBJISITh YPaBHEHHUS pPEaKIMl Ppa3Iu4YHBIX
TUTIOB, TIOJHBIE U COKpAIICHHBIC yPaBHEHHUS PEAKIMi MOHHOTO OOMEHa, YUUTHIBAS
YCJIOBUS, TPU KOTOPBIX 3TU PEAKLIMU UAYT JO KOHLA;

cOpPMUPOBAHHOCTh ~YMEHUW  MPOBOAUTH  PEAKIUU, MOATBEPKAAIOIINE
KAUeCTBEHHBI COCTAB pPAa3JIMYHBIX HEOPraHUYECKUX BEIIECTB, pPAaCIO3HABAThH
ONBITHBIM MyTEM HOHBI, NPUCYTCTBYIOLIME B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEILIECTB;

chOpPMUPOBAHHOCTh ~ YMEHHMH  pacKpblBaTh  CYIIHOCTh  OKHCJIMTEJIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIMil MOCPEJCTBOM COCTABJICHUSI BJIEKTPOHHOIO OanaHca
ATHUX PEaKIUM;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBHCHUMOCTb CKOPOCTH XHMHYECKOU
peaKIuy OT Pa3INYHBIX (PAKTOPOB; XapaKTep CMEIICHUsS] XUMUYECKOTO PABHOBECHS B
3aBUCHUMOCTH OT BHEIIHETO Bo3aeiicTBus (nmpuniun Jle [llatense);

c(hOPMHUPOBAHHOCTh yYMEHUN  XapaKTepU30BaTh XHMHYECKHE TIPOIECCHI,
JeXKalMe B OCHOBE IPOMBIIUICHHOTO MOJIYYEHHs] CEpHOW KHCIOThI, aMMHakKa, a
Takke CHOPMUPOBAHHOCTh TMPEACTABICHUM 00 OOIMX HAYYHBIX NPUHIUIIAX U
AKOJIOTMYECKUX MPOoOJIeMaX XUMHUUECKOTO MTPOU3BO/ICTBA;

c(hOPMHUPOBAHHOCT, YMEHUW TMPOBOJUTH BBIUYUCICHUS C HCIOIH30BAHUEM
MOHATHUST «MaccoBas JI0Jisl BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHHUH ra30B MpH
XUMHUUYECKUX PEaKIMAX, MacChl BEIIECTBA WIM 00bEMa Ta3oB IO HU3BECTHOMY
KOJIMYECTBY BEILIECTBA, MACCE€ UM O0BEMY OJHOTO W3 YUYACTBYIOIIUX B PEAKIIUU
BEIECTB, TEIUIOBOTO 3(deKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacChl
BEILIECTB, IPEBPALICHUS U COXPAHEHUS SHEPTUU;

c(hOpMUPOBAHHOCTh YMEHHI COOJIIOAaTh MpaBUjIa MOJIb30BAHUS XMUMHUYECKOU
nocynod W jabopaTOpHBIM OOOpYJOBaHMEM, a TakKe IpaBuWiia oOOpalieHus c
BEIIECTBAMHU B COOTBETCTBHHM C HMHCTPYKIUSMH IO BBITIOJIHEHHIO JTA0OPATOPHBIX
XUMUYECKUX OIBITOB;

chOpPMUPOBAHHOCTh YMEHUW TUIAHUPOBATh U BBINOJHATH XUMHYECKUN
AKCHEPUMEHT (pa3fioKeHUE MEepPOKCHIA BOJOPOJAa B MPUCYTCTBUU KaTaau3aropa,
OMpeIeJICHHE CPEbl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIIBHOTO UHIUKATOPA,
BIUSHUE Pa3IUYHBIX (PAKTOPOB HA CKOPOCTh XWMHUUYECKOW PpEaKIUu, peakiuu
MOHHOTO OOMEHa, KaueCTBEHHbIE peakIiuu Ha Ccyinbpar-, KapOOHAT- M XJIOPHUI-



AQHHOHBI, HA KAaTUOH AMMOHHS, PEUICHHE HKCIEPUMEHTAJBHBIX 3a7ay [0 TeMaM
«Metamb» 1 «HeMetalib») B COOTBETCTBUU C MPABUIAMU TEXHUKHU O€30MaCHOCTH
npu oOpalieHUH ¢ BEIIeCTBAMHU U JIA0OPATOPHBIM O0OpYJAOBAHUEM, PEIICTABISAThH
pe3yJbTaThl  XMMHUYECKOrO0  OKCIepuMeHTa B  (opMe 3amucu  ypaBHEHUU
COOTBETCTBYIOIIMX peakiuil u (HOpMyJIUpOBaTh BBIBOJABI HA OCHOBE ATUX
pe3yJIbTATOB;

c(hOPMUPOBAHHOCTh yYMEHUH KPUTHYECKH AaHAIU3UPOBATH XUMHUYECKYIO
uHpopMalMio, TIOIyYaeMyl U3 pa3HbIX HCTOYHUKOB (CpPEeACTBA MacCOBOM
KOMMYHUKaIK, HTEpHET U Apyrux);

c(hOpMHUPOBAHHOCTH YMEHHUI cobroaaTh npaBuia JKOJIOTHYECKHU
1[eJ1eCO00pa3HOr0 TOBEACHUS B OBITY M TPYAOBOM JEATEIBHOCTH B IIEJISIX
COXpaHEHMsSI CBOETO 3JI0POBbS M OKPYKAIOIIEH MPUPOIHON CpeIbl, OCO3HABATh
ONACHOCTh BO3JECHCTBUS Ha KUBBIE OPraHU3Mbl OINPEACIEHHBIX BEIIECTB, MOHUMAs
cmbeicn mokazatens [IJIK, moscHsITh Ha mnpuMepax CHocOObl YMEHBINIECHUS U
PEAOTBPAILICHUS UX BPEIHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA;

JUIs. 00yYaroIMXcsi ¢ OTPAaHMYCHHBIMM BO3MOXKHOCTSIMU 3JI0POBbSI: YMEHHUE
NPUMEHSTh 3HaHUA OO0 OCHOBHBIX JOCTYMHBIX METOJIaX I103HAHUS BEHIECTB H
XUMHUUYECKUX SIBJICHUH;

JUISL  CJETBbIX W CHA0OBHAAIIMX OOYyYalolUXCS: YMEHUE HCIOJIb30BaTh
penbedHO-TOUEUHYIO cucTeMy oOo3HaueHui JI. bpains s 3anmucu XUMHYECKUX

dbopmyi.



TemaTu4eckoe IAaHKPOBAHUE

No Tema KonnuectBo [IpakTrueckas
9acoB 10
porpaMme KoHnTponbHbIE | 9acTh JlabopaTtopH
aBTOpa paboTsI bI€ OTIBITHI
1 Teopernueckre 0CHOBbI XUMUH
1.1 [Teproanuecknii 3aKoH U 6
[lepuoanueckas cuctema
bnemenToB J[.1. Menpeneena.
CTpoeHne aToma
1.2
CTpoeHe BellecTBa. 20 1 1 10
MHuoroo6pasue BEIIeCTB.
1.3 1 1
XUMHUYECKHE peaKIINU 12
HToro no pazneny 47
Pa3nesn 2 Heopranmueckasi Xumus
2.1 Merasnbl 6 1
2.2 Hewmeramisl 9 1 1
23 CBsI3b HEOTaHUYECKUX U 2
OpTaHUYECKUX BEIICCTB
Hroro nmo pazaeny 17
Pa3nen 3 Xumus ¥ JKu3Hb
3.1 X MUS U )KU3Hb 4
Hroro no pazaeny 4
Pesepn 6




O01ee KOJIMYECTBO Y€COB MO Mporpamme 68




Kaﬂeﬂ}]apHO-TeMaTl/I‘{eCKoe IJIAHUPOBAHUE IO XUMHH

Ne m\nm naTa (mo |Ha3panume pa3snena, TeMbl ':(-BO XapaKkTepuCTHKA OCHOBHBIX BUJ0B AeAATEJIbHOCTH Oo6opynoBanne
Hex) acoB .
TEMA 1. NEPUOANYECKNWN 3AKOH U CTPOEHUE ATOMA (6 4acos)
1 I mestens (OTkpbITHE 1| Mpeanocsuikn otkpertust Tleproamueckoro 3akoua. IlepBbie mo- [Tepnomeckas Tadmina
J. 1. MenneneeBbIM IBITKH KJIacCU(UKAIIMA XUMUYECKHX 3JIeMeHTOB. COBpEeMEHHBIC XAMHICCKUX SIICMCHTOB
IIeproauue ckoro 3axKona MPEJCTABIICHUS O BAXKHEHIIMX MOHATUAX XUMHUH: OTHOCUTENbHAS
aTOMHasi Macca, aToM, MoJekyna. [lepuoandeckuii 3akoH B (op-
mynupoBke [l. Y. MengaeneeBa. [lepuoanyHOCTh B U3MEHEHUH
CBOMCTB XUMHUYECKHUX DJIEMEHTOB M UX COEIU HEHUH
2 Ilepuonuueckas cucrema JI| 1 Ilepuoauueckass CUCTEMa XHMHMYECKHMX DJEMEHTOB Kak [lepuopnueckas TabauIa
1 venensa 1. Menne neesa rpagugeckoe oTOOpakeHue Ilepunonnueckoro 3aKOHa. XMMHYECKUX DJIEMEHTOB
CTpykTypa Nepruoaudeckoil TabauIbl KOPOTKOTO BapuaHTa. lle-
prosp!l (6OIBNIME W Mable) ¥ TPYNIs! (TJIaBHBIE U 1MOGOUHBIE). /eMOHCTPALMH.
IMporuocTuyeckas cuia M 3HaueHue Ile puoJIuuecKoro 3aKkoHa u PasindaHbIe GOpMBI
[lepnoamyeckoii CUCTEMBI. Ilepuonnueckon
3nauenue Ilepnonnyeckoro 3akoHa u [lepyoanueckoil cuCTEMBI [CUCTEMBI XUMUYECKUX
xumuueckux aneMeHToB 1. 1. Menneneesa i pa3BuTus Hayku piaemeHToB Jl. U.
Y NOHUMaHUsI XUMHUYECKOU KapTHUHBI MHUPA. Menieneena
3,4 Crpoenue aroma 2 ATOM — ciio)kHasi yactuia. MIcTopust OTKpBITHS 3I€MEHTapHbIX [lepuonnueckas Tabauna
2 Henend YaCTUL U CTPOEHUS aToMa. SIIpo aToMa: NPOTOHBI U HEUTPOHBHI. XUMHUYECKHUX 3JIEMEHTOB
M3otonbl. M30TOMNBI BOJIOpOAA. DIEKTPOHBI, KOPITYCKYJISIPHO-
BOJIHOBO# nyanu3M. CTpoeHHE 3JIEKTPOHHON 000JI0UYKH.
DJIEKTPOHHBIN YpOBeHb. BaneHTHBIC 3JIeKTpoHbl. OpOUTaIN: S- U
p-- Pacnpenenenue 3y1eKTPOHOB 10 DHEPTETUUECKUM YPOBHSAM U
opOuransim. d-seMeHThI. DJIeKTpOHHAsl KOH(pUTypalus aToMa
5,6 Ilepnonuyeckuii  3akoH ¥ 2 | Xympgeckuii s1eMeHT. TpH (OPMYJTHPOBKH TIEPHOIMUECKOro |1EPHOHMUECKas TaduIa
3 Hefienst CTPOCHHE aTOMa 3akona: JI. WM. MennaeneeBa, COBpEeMEHHass M MNPUYUHHO- XUMHICCKHUX 3JICMCHTOB
CIIEICTBEHHAs,  CBSI3bIBAOIIAsl  IEPUOJUYHBIC  U3MEHEHHS

CBOMCTB DRJIEMEHTOB C MNEPUOJUYHOCTHIO B U3MEHEHUN BHEIIHUX
3JIEK- TPOHHBIX CTPYKTYP UX aTOMOB.

Du3nYeCcKUil CMBICT NOPSAAKOBOTO HOMEPA 3JIEMEHTA, HOMEpa
nepuoga u HoMepa rpyuisbl.




HCpI/IOI[I/I‘-IHOCTI) N3MCHCHUA CBOI\/’ICTB XUMHNYCCKHUX 3JIEMCHTOB,
O6pa30BaHHBIX nMmn HpOCTBIX " CJIOKHBIX BCIICCTB B nepnoz[ax nu
rpynmnax. DJIeKTpoHHbIe ceMmeiicTBa. OCOOEHHOCTH CTPOSHHS aTOMOB
d-smemenToB. CemelicTBo f-351€- MEHTOB

CKas CBA3b

TaJJIMYECKUN OJ1ecK, m1acTUYHOCTh. CIUIaBbl YEpHBIE U LIBETHHIE.
Cranp, uyryH. JlaTyHb, GpoH3a, MEIbXHUOD.

Mertannuyeckas CBA3b. 3aBUCUMOCTb JIEKTPOIIPOBOHOCTH METAIJIOB
OT TEMIIEPATYPHI.

TEMA 2. CTPOEHUE BEIIECTBA. Muorooopasue Bemects. (20 yacos)
7 KoBanentHass  xumudeckas?2 Bnaropoansie ra3pl, npUuYMHaA UX CYLIECTBOBAHUSI B aTOMapHOM
4 Henens CBA3b coctositHud. KoBajieHTHasi CBsi3b KaK CBs3b, BO3HUKaromas 3a |[lepuogmueckas tabnuia
cyer oOOpa3oBaHHMs  OOMIMX  DJIEKTPOHHBIX  Map  IYTEM | XUMHYECKHX JIEMEHTOB
NEepeKpbIBaHUS 3JEKTPOHHBIX opOuTaneil. KpaTHOCTh KOBaJleHTHOMU JleMOHCTpAIMH.
cBsa3u. OOMEHHBIM UM JIOHOPHO-aKLENTOPHBIH MEXAHM3MBI | KoJuleKIHs BEIIECTB C
00pa3oBaHHsI KOBAJICHTHOMN CBSI3U. KOBAJIECHTHBIM THIIOM
OnekrpoorpunarenbHOCTh (D0). Knaccupukanus KOBANEHTHBIX | ypMHYeCKO CBA3H
cesizeit: o DO (mossipHAst U HenoJisipHast). J{umonu.
3aK0H IMOCTOSIHCTBA COCTaBa JJIs1 BEHICCTB MOJICKYJISIPHOTO
CTPOCHUSI.
8 HoHHass XMMHUYE CKasl CBA3b | 2 Honbl 1 ux kinaccudukanus: 1mo 3apsay (aHHOHBI M KATHOHBI), 10
5 nenens cocTaBy (IIpOCThIE U clIOXKHBIE). Cxema 0Opa3oBaHUsI MIOHHOM JlemoHCcTpamum.
cBsA3H. Popmynvras eounuya. Omuocumenvhocms kraccuguxayuu  |OGpas3ibl MUHEPATIOB U
XUMUYECKUX C6s3€el Ha UOHHbLE U KOBATIeHMHble NOJIAPHbLE. BEIIIECTB C MOHHBIM
THUIIOM CBJ3HU:. OKCHUJIA
KaJIbLHS, PA3TMIHBIX
COJIEH, TBEPIBIX
Hieao4en, rajaura,
KaJIbIIuTa
9,10 MeTaniabl U CTUIaBHI. O6mue ¢puzndecKkue CBOMCTBa METAJJIOB:
6 Hegens | Merannudeckas XumMu4de- 3JIEKTPONPOBOJHOCTH, IPOYHOCTh, TEMJIONPOBOIHOCTH, ME- JleMOHCTpAIMH.

Kosutekus mMeTaioB.
Komnexknus cruiaBos




11 7 ArperaTHbl€ COCTOSIHUS 2 ArperaTtHble COCTOSIHHS BEIIECTBA HA MPUMEPE BOJIbI. 3aKOH JlemoHcTpauum.
Henens | BellecT Ba. BomoponHas ABorazpo. [lepexoas! BemecTBa U3 OJHOIO arperaTHOro Bosronka nona.
CBSI3b COCTOSIHUS B Apyroe. BaH-aep-BaaibcOBO B3aUMOICUCTBHE. Mopenbs MOJISIPHOTO
MexxmoieKyJIsipHast BOOJOPOaHAs CBsi3b. MeXaHU3M ee o0beMa
00pa3oBaHMs Ha MpUMEPE BOJABI M ciupToB. CBOMCTBA BEIIECTB | Ta3000pa3HbIX
C 9TUM THUIIOM CBSI3U. AHOMAJIbHbIE CBOMCTBA BOJIbI, BerecTs. [TonyueHue
00yCJIOBIICHHBIE MEXMOJICKYJIIPHON BOJOPOTHOMN CBSI3BIO. U pac- MO3HABAHME
Hcnons3oBanue BOABI B 6BITy " Ha IMPOU3BOACTBC. ra3oB: YyIJICKHCJIOI'O
BHuyTpumMonekynspHas BOOpoaHAs CBsA3b. Ee 3HaueHue B rasa, BOJOpoAa,
OpraHu3alUK CTPYKTYPbI )KU3HEHHO BAXKHBIX OPTaHUYECKUX KHCJI0POJa, aMMHUAKa,
BCIICCTB. OTUJICHA, allcTUJICHA
1218 Trner KPUCTAJUTNYECKUX | 2 [ToHsATHE O KPUCTATUIMYCCKUX perieTKax. Tumbl JdemoHCTpaLMH.
HEACHA | pEIIC TOK KPUCTAJUIMYECKUX PELICTOK: HOHHAS, MOJIEKYJIIpHas, Mopnenn
aToOMHasi, MeTaJuInuecKkasi. XapakTepHble (pu3n4YecKue KpUCTAIIITHIECKAX
CBOMCTBA BEIIIECTB, O0YCIIOBIICHHBIC TUTIOM KPHUCTAITHISCKOMN PCIICTOK PA3JIMIHBIX
peuietrku. IIporuo3zupoBanue CBOMCTB BELIECTB MO TUIY TUNOB. IIpuMeph
KPUCTAJUTMYECKOM pelIeTKN U oOpaTHas 3agada. AJUTOTPOITHS, BEIIECTB C HOHHOM,
00yCIOBJICHHAsI TUIIOM KPUCTAJLTU- YECKOUN PEIIEeTKH. aTOMHOM,
XapakTepHbIe BUJIbI KPUCTAIUTMYECKUX PEIIETOK METAJIIOB. MOJIEKYJISIDHOU U
AMop(dHbIE BelIecTBa, UX OTIIMYUTEIbHbIE CBONCTBA. METAJUTNYECKONU
JlaGopaTopHbie onbiThl. 1. OmnpeneneHue CBOMCTB HEKOTOPBIX | KPUCTAUIMYECKHUMU pe-
BEIIECTB HA OCHOBE THUNA KPUCTAJIMYECKOW peleTku. 2. [ICTKaAMH.
O3HakoMJIEHHME C KOJUJIEKIIMEH TMOJIUMEpPOB: IUIacTMacc o
BOJIOKOH M U3JE€IUI U3 HUX
13 9 Yucrele BemectBa M | 1 Otmiune cMecei OT XUMHUYECKUX CoeIMHeHuiT. [ OMOreHHbIE 1 JdemMoHcTpanuu.
Henelsl | CMECH reTeporeHHbie cMecu. MaccoBasi 1 00beMHast JOJIM KOMITIOHEHTA OO6pa31pl MUHEPAJIOB

B CMECH.

[Tpumecu. BiaussHue npumeceil Ha CBOMCTBA BEILIECTB.

MaccoBasi 1 00beMHasi JI0JIsI MPUMECEH.

Knaccudukanus XuMruuecKux BEIIECTB MO CTEIIEHU YHUCTOTHI.
JlaGopaTopHbie onbIThbl. 2. JKecTKOCTh BOJBl. YCTpaHEHUE

¥ TOPHBIX MMOPO]I.
O6pa3isl oun-
IIEHHOH caxapo3bl U
HepapUHUPO-
BaHHOT'O




YKECTKOCTU BOAbIL. 4. O3HAKOMJIEHHE C MUHEpPAJIbHBIMU BOJAMU

KPHUCTAJUINYECKOT'O
caxapa,

Coaep KaIero
npumecu. Juctui-
TS BOABI KaK
CIOCO0 OYUCTKH OT

OpuMeceH.
14 9 Permenue 3agau Pemenwne 3amay Ha HaXOXKAeHUE MacChl (00beMa) KOMIIOHEHTA B
HCICIIA CMECH, MAaCChl YUCTOTO BEIIECTBA B 00pa3Ile, MAaCCOBOU JOJIH
npuMecen
€MOHCTPAaIUuH.
15 10 JucnepcHbie [MonsTue o nucnepcHbIX cucremax. JlucnepcHas dasa u 66pa3ubl%alé-
HEACIA | cucTeMbl nucriepcuonHas cpena. Kimaccudukamuss JAUCTIEPCHBIX CUCTEM B
. JUYHBIX JUCTIEPCHBIX
3aBHCHMOCTH OT ar peraTHOTO COCTOSIHUS TUCTIEPCHOU (a3bl U .
. CUCTEM:  3MYJIbCHUH,
JIMCTIEPCUOHHON Ccpe/ibl. ' OMOTeHHbIE U TeTEepPOreHHBIEC TUCTIEPCHBIE CycrieHzmH
ucTeMsl. [ HCIIEPCHBIE CUCTEMBI: AMYJILCUU MIEH3UH ’
CHUCTe ' pyOoIuCTIEpCHBIC CHCTE ) },}H CHH, CyCTICH3UH, AOPO3ONH, TeNH W
a’pPO30JIU; UX MPEJACTABUTEIN U 3HaUeHHEe. TOHKOAUCTICPCHBIS SO Tonyuerme
CUCTEMBI: TeIIU U 30JIM; UX MPEJCTaBUTENH U 3HaueHue. KommonaHsie KOILIOH HOTO
CI/ICTG.MI)I, WX OTJIMYUS OT UCTUHHBIX pacTBOPoB. Dpdext Tunmas. PACTBOPA 13 XIOpHIA
I'enu: numeBkie, KOCMETHYSCKUE, MEIUITUHCKHE, OMOIOTHYECKIE 1 Keresa (110
MUHEpaJIbHBIC, MX MPEACTABUTEIN U 3HaueHue. Koarymsmus. Koaryismus
Cméepeznc. . 24 TIOJTy4EHHOTO
JlabopaTopHusblie padothl. 3,4,5. O3HaKOMIIEHUE C AUCTIEPCHBIMU pactBopa.  Dddexr
CHCTE- MaMU THHIAIS
16 13 PacTBOpEI PacTBOPBI KAK TOMOIE€HHBIE CUCTEMBI. PacTBOpeHne Kak (pU3HKO- JeMoHcTpanuu.
HEIes XUMHUYECKHUH npoiiecc. Poib BOJBI B TIpoliecce pacTBOPEHUS Paznuynas pac-

BEILECTB.
PacTtBOpuMOCTS U KJTaccu@uKanuus BELIECTB MO 3TOMY IIPU3HAKY:
pac- TBOpUMBIE, MaJOpPacCTBOPUMBIE U HEpAcTBOpUMbIE. MaccoBas
JI0JIs1 BEIIECTBA B pacTBOpE.
MonspHas KoHLEHTpanus BemecTsa. OTIn4yre CBOMCTB pacTBOpa
OT CBOMCTB YHMCTOI'O PACTBOPUTEIISI U PACTBOPEHHOI'O BEIECTBA.
MunepanbHbl€ BOABI KaK IIPUPOIHBIE PACTBOPHI.

TBOPHUMOCTH BEILECTB B
BOJIE U MHBIX
pacTBOPUTEISX.
H3menenune okpacku
BEIlleCTBa MPpU
Iepexoae U3
TBEPJIOTO COCTOSIHUSA B
pacTBOp (Ha mpuMepe
cynbdarta meau (II),




XJjJopuaa KoOajbLTa

(ID)
17 |14 Pemenne 3angau Pemenne 3amau Ha pacuer MaccoBOM JOJM BELIECTBA B PacTBOpE U
HeJens MOJISIPHOW KOHILIEHTPalUU
18 |15 DAEKTPOIUTHI U [TonsiTue 06 3eKkTpoIUTaX U HERJIEKTpoJIuTax. OCHOBHBIE JdemMoHcTpanumu.
HEJENs | HE3JIEKTPOJIUTHI TMTOJIOKEHHUST TEOPUH DJIEKTPOIUTHUECKOHN nucconnanu. Mexanusm | OOpa3Lbl BEIeCTB-
JIUCCOLMAIMU BEIIECTB. DJIEKTPOJUTUYECKAs JUCCOLAIMS KaK AJIEKTPOJIUTOB U
PE3YJIbTAT ruApaTaluu 3JICKTPOJINTA. CTyHquaTaH aucconuanusa HEDJICKTPOJIUTOB.
371eKTPOJUTOB. CTENEHb MEKTPOJIUTHIECKON TUCCOLIMALINH. HccaemoBanue
CunibHBIE U clla0ble AJIEKTPOJIUTHL. Y paBHEHUS SIEKTPHYE CKOM
AJIEKTPOJIMTUYECKOMN nucconnanuu. Ilonstue o cpene pacTBOpoB IPOBOMMOCTH
(pH cpemp). pacTBOpOB
SJIEKTPOJIUTOB U
HEAJIEKTPOJIMTOB.
3aBHCHUMOCTH CTETICHU
AIIEKTPOJIUTUUECKOMN
JUCCOAALIAN OT
KOHILIEHTpAaluHu
BEIIECTBA B PACTBOPE
19 16 | Kucnorel B cBeTe TEOpHU OmnpeneneHue KUCIOT B CBETE TEOPHUM DJIEKTPOJIUTHUECKON JdeMoHcTpannu.
HeJIeNs | DJICKTPOIIMTHYCCKON ANC- nucconuanuu. Okpacka HHIUKATOPOB B pacTBOpPax KUCIOT. Paz6asneHue
conmranun OO01re XUMHUYECKHEe CBOMCTBA HEOPTAHUYSCKUX U OPTaHUYCCKUX KOHIICHTPHUPOBAHHO

KHCJIOT B CBETE MOJIE KYJISPHBIX U HOHHBIX MPEICTAaBICHUN:
B3aUMOJICHCTBUE C METAIJIAMH, OKCUAAMH U TUAPOKCUIAMU
METaJl- JOB, COJISIMU. Y CJIOBUSI BO3MOKHOCTH NPOTEKAHUS
peaknuii Mexay dnekrpoiiutamu. CrienupuaecKue CBOMCTBa
a30THOU, KOHLICHTPUPOBAHHOM CEPHON U MyPAaBbUHON KUCIIOT.
JladbopaTopHbie onbIThl. 6. O3HAKOMJIEHHUE C KOJUIEKIIMEH KHUCIJIOT

1 CEepHOM KHUCJIOTHI.
OOyrnuBaHue caxapa
U 1IeJUTFOJI03bI
KOHLIEHTPUPOBAHHOU
CEpPHOM KHCIIOTOM.
BsanmoneiictBue
KOHIICH-
TPUPOBAHHOU U
paszbaBiieHHON
a30THOM KHUCIIOTBI C




menpro. Kommexkiust

MIPUPOTHBIX
OpraHUYeCcKux
KHCJIIOT.
OcHoBanust B cBETES OrmnpenesieHne OCHOBAaHUM B CBETE TCOPHUH DJICKTPOJTUTHUCCKOM JemoHcTpanum.
20 17 TCOPHUH 3JICKTPOJIHUTUIC- nucconuanuu. Okpacka HHIAUKATOPOB B pacTBOpax IIEI0UYECH. Komexknns
HeJeNs | CKOM JIUCCOLMAIUU Knaccudukamust ocHoBaHUH TTO TPU3HAKAM PACTBOPHMOCTH B eao4Yen u
BOJIC, HAJIMYUS B COCTaBE aTOMOB Kuciopoaa. O0iume XuMHUYeCKrue CBCXKCIOTYICHHBIX
CBOMCTBA IIEJIOYEH, HE PAaCTBOPUMBIX OCHOBAHUI: B3aUMO- HEPACTBOPUMBIX
JeHCTBHUE C KHCIOTaMM, KUCIOTHBIMU OKCHUIAMHU, COJISIMH. T'UAPOKCUNIOB
PasznoxxeHue HepacTBOPUMBIX OCHOBaHUM. B3aumonencreue Pa3InIHBIX
1ea04el ¢ OpraHMYecKUMH coeiMHeHUsIMU ((peHosioM, KapOOHOBBIMU MCTAJIITOB. Peakius
kucioramu). CBoCTBa OECKUCIOPOAHBIX OCHOBAHUN: aMMHaKa U HEHUTpaIu3alHy.
aMHUHOB B CPaBHCHHUHU. Homyuenue
JlaGopatopubie onbiThl. 7. [Toy YeHHE U CBOMCTBA HEpacTBOPUMOTO
HEpacTBOPUMBIX OCHOBaHUM. 8. O3HAKOMJIEHUE C KOJUJICKIIUEH OCHOBAHI 1
OCHOBAHMI pacTBOpPEHUE €ro B
kuciore. [lonyuenue
aMMHaKa U ero
B3aMMOJIeCTBHE C
XJIOPOBOJIO POJAOM
(«apIM 6€3 OrHs»)
Comnu B cBeTe T€ OpHH OmnpeneneHne coiaeil B CBETE TEOPHUHU IJIEKTPOITUTHIECKON
21 18 AIEKTPOJIU TUYECKOHU nucconmanuu. Kitaccudukanms coseii: cpeaHue, KUCIbie, JdeMoHcTpanuu.
Heaes OUCCOIHAIIAN ocHOBHBIE. O0IMEe XUMHUECKUE CBOMCTBA COJIEU: B3aUMOIEHCT- Komnexnusa conent

BHE C KUCJIOTaMH, IIeJIoYaMU, METaJIJITAMH U COJIIMH.
DJIEKTPOXUMHUYECKUM PsiJi HATIPSKEHUH METAJIOB U €ro
HCIOJIb30BAaHUE I XapaKTEPUCTUKHA BOCCTAHOBUTEIIBHBIX
cBoMcTB MeTaL10B. CBOMICTBA KUCIHBIX COJIEH.

I[IpencraBurenu cojied W WX 3HAYEHHE: KapOOHAT KaJIbIus,
oprodocdar KaIbIus.

KadecTBeHHBIE peakluu Ha XJIOPHI-, CyIb(ar- 1 KapOOHAT-aHUOHBI,
KaTHOH aMMOHUs, kKaTuoHbI xkene3a (II) u sxemeza (I1I).
JlaGopaTopHbIe ONbIThI. 8. O3HaKOMJICHHE C KOJUIEKIIHEH
MIPUPOJTHBIX MUHEPAJIOB, COJICPIKALIUX COJIH

pa3IUYHON OKPACKH.
Komnekmms
OMOIOTrMYECKHUX
MaTepHUaJoB,
coaepIKaIux
kap6oHat u pocdar
kaneiust. Komnexkius
KOHIUTEPCKUX
pBIXJIMTENICH TecTa,
oOBsICHEHHE
MPUHIINIIA UX
JOEUCTBUA U




JIEMOHCTpAITHS
Pa3pBIXIUTEITLHON
CTTOCOOHOCTH.
Iamtenune coppl
ykcycom. Ka-
YECTBEHHBIC pPEaKIuu
Ha KaTUOHBI U aHUOHBI.
BriTecnenue menu
JKe- JIE30M U3 pacTBOpa
cynbdara menu (I1).
[Tonydyenune nonuma
CBUHIIA U
JIEMOHCTPAIIHSI €r0
pPacTBOPUMOCTH B
3aBUCUMOCTH OT
TEMIEpaTyphl pacTBOpa
(momy4eHne «30J0ThIX

YEIIYeK»).
22 19 I'maponus xumMuyeckux I'mnponu3 kak OOMEHHOE B3aMMOJICHCTBHE BEIIECTB C BOJOM. JlemoHcTpanum.
HeJeNsl | peakIui OOpaTtuMbIii THAPOJIM3 COJIEH MO MNepBOM W mnocienyromum | PasnnuHsle ciydan

creneHsiM. ['maponu3 no KaTUOHY W aHUOHY. VOHHBIE H
MOJIEKYJIsipHbIE ypaBHeHusi ruzponusa. Cpeaa (pH) pactBopoB
TUAPOJIM3YIOMIUXCs coerl. HeoOpaTuMbIi THAPOIIU3 COJICH.
OOpaTumblii TUAPOJIN3 OPraHUYECKUX COEIMHEHUH, KaKk OCHOBa 00-
MeHa BEIIECTB B UBBIX OPraHU3MaX.

O6patumblii Tuaposn3 AT®, kak 0OCHOBa SHEPTETUYECKOr0 OOMEHa B
JKUBBIX OpraHU3Max.

JlaboparopHble onbIThI. 9. McnibiTaHNE PACTBOPOB KUCIIOT,
OCHOBaHUM U cojieit uuaukaropamu. 11. Paznuunele ciydaun
ruapoausa cojeit. 12. I'maponans XJI0pyuaoB U alleTaToOB MIEJTIOYHBIX
METaJIOB

TUJIPOJIN3A COJIEH U
JIEMOHCTpaIUs
Cpenbl pacTBOPOB C
TOMOIIIBIO
WHJIMKATOPOB HAa
npumepe kapboHa-
TOB HIEJIOYHBIX
METaJUIOB, XJIOpHUIA
aMMOHUSI, alleTara
amMmoHwms. [lomy-
YeHHE alleTHIICHA
THAPOJIH30M Kapouga
KaJIbIIHS.




23 20 [Ipaktuueckas padora 1. [Tpaktuueckas padora Ne 1. Penienue skcriepuMeHTaIbHbIX 3a4a4
Henens | Pemienue Ha UJICHTU(PUKAIMIO HEOPTaHUUECKUX U OPTaHUYECKUX
AKCIIEPUMEHTAITBHBIX COeIUHEHUMN
3az1a4 Ha
UICHTU(PUKAITATO
HEOPraHNYECKUX u
OpraHUYeCcKUX
COCIMHECHUM
24 20 [ToBTOpeHme u 0000IIEHNE [ToBTOpeHne n 06001IeHNE TEMBI: « TeopHsl HEKTPOITUTHISCKOU
Heznens | TeMbl: « Teopus anekTpo- JMCCOLMAIINIY, IOJTOTOBKA K KOHTPOJIBHOM padboTe
JIUTHUYECKON
JUCCOLUALIINY,
MOJATOTOBKA K KOHT-
pOJIEHOM paboTe
25 21 Pemenue 3amau Pemenue 3a1au Ha pacyeThl M0 XUMHUYECKOMY YPAaBHEHHIO, H30BITOK
Heaens OJIHOT'O U3 pearupyromux BEIIECTB, C y4aCTUEM BELECTB, COJEPIKALINX
IpUMeCH
26 22 Konrponsnas padora Ne 1 Konrponbnas padora Ne 1 o Teme «NEeKTpOIUTHYECKAsT TUCCOLIMALIUS
HeseNs | 1o TeMe «DJIEKTPOIUTH-

YCCKasd JucCCconualnus)




TEMA 4. XUMWUYECKUE PEAKLUU (12 yac)

27-28 | 22 Knaccudpukanms Peakmuu, naymue 6e3 uaMeHeHus coctaBa BemecTB. Kinaccuduka-

HEJleNsd | XUMHUYECKHX PeaKIui LM IO YHCIIYy W COCTaBY PEArupyrolIux BEIIECTB U MPOILYKTOB JleMOHCTpanuu.
peakuuu. Peakuun pas3nokeHusi, COSIMHEHUS, 3aMELICHUS U OK30TEpPMHUYHOCTb
oOMeHa B HeopraHHqGCKoﬁ XuMun. Peakiyn IIPUCOCIUHEHUS, peaKnuu CepHOﬁ
OTHICTUICHHUS, 3aMEIIEHUS U U30MEPHU3ALIMU B OPraHYe€CKON XUMUHU. KHMCJIOTBI C
Peakuuu nonmmMepusanuy Kak YaCTHBIM Cllydall peakiui TUAPOKCUIAOM
MPUCOCTUHEHUS. DK30- U DHIOTEPMHUUECKUE PEAKIIHH. HaTpusl.
TepMoxumMuueckue ypaBHeHus. Pacuer koauyecTsa TEIIOTHI MO OHAOTEPMUYHOCTh
TEPMOXUMHYECKUM YPABHEHUSIM. peaknuy JUMOHHOU

KHUCJIOTHI C
ruJIpokapOoOHATOM
HaTpHsl.
BzaumoneiictBue
AJIOMUHUS C CEPOM.
Paznoxenue
NepMaHraHaTa Kaiausl.
BzaumoneiictBue
HaTpHs U KalbIus C
BOJIOM.
B3aumoneiictBue
IIMHKA C COJITHON
KHACJIOTOU
29-30 | 23 CKopocTh  XUMHYECKOH 2 IToHsiTHE O CKOPOCTH XUMHUYECKUX PEAKIMI. 3aBUCUMOCTh J. 3aBUCHMOCTB CKO-
HeACHt | peaKluun CKOPOCTH pEaKIUU OT KOHIIEHTpAllH, JaBJICHUs, TEMIIEPATYPHI, pOCTH peaKkluu OT

NPUPOJbI PEATUPYIOLINX BEIIECTB, IUIOIIAAN UX CO-
IIPUKOCHOBEHUS. 3aKOH JIEHCTBYIOIINX MacCC.

MIPUPOABI BEILIECTB Ha
npuMepe
B3aUMOJICUCTBHUS pac-
TBOPOB Pa3JIUYHBIX
KHCJIOT OOWUHAKOBOM
KOHLICHTPALIUHU C
OJIMHAKOBBIMH




rpaHyJjiaMu [IMHKa U
B3aUMOJIEHCTBHUE
OJIMHAKOBBIX
KYCOYKOB MarHus,
IIMHKA U Keje3a C
COJISTHOM KMCJIOTOM.
B3aumonericteue
pacTBOpa cepHOit
KHUCJIOTHI C
pacTBopaMu
THOCYJIb(aTa HATPHUS
pa3Iu4YHON
KOHIICHTpAIIWH.
B3aumonerictBue
pacTBOpPOB CEPHOM
KHUCJIOTHI U TH-
ocynb(dara HATpUs
MIPU Pa3INYHBIX
temneparypax. Moaenb
KUIIALIETO CIO0s

31 24 [Tpaktuueckas padorta Ne 2. «BnusiHue pa3nuyHbIX (AKTOPOB HA CKOPOCTh XUMHUYECKON PEAKLIUU»
Henenst | «Bauanune Ppa3IMYHbIX
(bakTOpOB Ha  CKOpOCTh
XUMHYECKOW PEaKIUM»
32 25 Karamus O3. Karanuzatopel. Karanus. 'oMmoreHHslii U reTepOreHHbIN KaTalns3. . Paznoxenwue me-
Heaes [IpuMepsbl KATATMTUYECKHUX TIPOIEC COB B MIPOMBIIILIEHHOCTH, poOKCHIa BOAOpOaa C

TCXHHUKCEC, 6bITy. cDepMCHTBI U UX OTJIINYHA OT HCOPraHNICCKUX
KaTaJnu3aTopoB.
ITpuMeHeHne kaTanu3aTopoB U PEPMEHTOB.
JlabopaTopHuble onbIThl. 10. [lomyyeHne Kuciopoja ¢ MOMOIILIO
okcu- na mapranna (IV) u karanassl cbiporo kaprodens

MIOMOIIBIO He-
OPTraHUYECKUX
KaTaJn3aTOpPOB
(FeClL, KI) n
MIPUPOTHBIX
00BEKTOB,
coepIKaIx
KaTajasy (Celpoe
MsICO, KapTo(enn).
WurnbupoBanue B3au-
MO/JICHCTBHS Keles3a
C COJITHOM KHCIIOTOM




C MIOMOIIILIO
YpOTpONH- Ha.
Komneknms
MPOJIyKTOB MUTAHMUS,
MOJTYYCHHBIX C
IMOMOILBIO SH3U MOB.

33-34

25
HeZeIs

O0OpaTuMocCTh

XUMHUYECKUX PEAKIINIA.

XUMHUYE CKOE
paBHOBECHE

O6paTtumble 1 HeOOpaTUMbIE peakIui. XUMHUYECKOEe paBHOBECHE
U CIIOCOOBI €ro CMEIISHUs Ha IIpUMepe MOIydYeHUs aMMHaKa.
CuHTe3 aMMHaka B IPOMBIIIJIEHHOCTH.

[Tonatue 06 ONTUMANBHBIX YCIOBUAX IIPOBEACHUS TEXHOIOIMYECKO T'O
nporecca.

JdeMoHcTpanuu.
O6paTnMble peakumu
Ha npumepe
noJlydyeHnsa pogaHuia
s)kenes3a (III) u
HaOJIIOIeHU 3a
CMEIIEHUEM
paBHOBECHS T10
WHTEHCMBHOCTMU
OKpacKu NpoayKTa
peaKkiuu npu
N3MEHEHUU
KOHIIEHTpaluu
pEareHToB U
IIPONYKTOB. BimsiHue
TemnepaTtypbl 1
[JaBaeHUsA Ha
AVMepu3aluio oKkcuaa
azota (IV)

35

26
HeeIIst

OKHUCIIUTENBHO-
BOCCTAaHOBUTEILHBIC
peakmu (OBP) O3.

CreneHb OKUCIICHUS U €€ OIpeiesieHue 1o ¢popmyie
COEJIUHEHUS.

OKHCIUTETbHO-BOCCTAHOBUTEIbHBIE peakui. OKUCINUTENb U
BoccTaHOBUTENb. OKHCIEeHHE U BoccTaHOBIIeHHEe. COCcTaBIICHHE
YpPaBHEHHI OKHCINUTEIIFHO-BOCCTAHOBUTEIILHBIX PEAKIIHI
METOJOM 3JIEKTPOHHOTO OaslaHca.

JladbopaTopHble padorbl. 11. Peakmus 3amerneHuss Meau
’)KeJe30M B pacTBope cyibpara meau (11).

15. IlonyueHne Bo1O0po1a B3aUMOACHCTBUEM KHUCIIOTHI C IIMHKOM

JleMoHCcTpanuu.
IIpocreiimue
OKHCIIHUTEIBHO-
BOCCTaHOBHTEJIBLHEIE
peakuuu:
B3aMMOJIEHCTBHUEC
IIMHKA C COJISTHOM
KHUCJIOTOH M JKejie3a
¢ cyibdaTomM Meau

(10).




36-37 | 27 DJIEKTPOIN3. DIEKTPOJIH3 PACTBOPOB M PACILIABOB JIEKTPOIUTOB Ha puMepe | AeMOHCTpanuu.
HCACA | OxucnuTenbHO- XJIO pUJia HaTpUsl. DIEKTPOIUTHUECKOE TIOTyYSHUE alTFOMUHUS. Mogzens smexTpo-
BOCCTaHOBUTEIILHBIC IIpakTHyeckoe 3HAUCHHUE INEKTPONN3a. [ 'anpBaHOIIIaCTHKA U nuszepa. Moaens
peaKuuu. ITousatue 00 raJibBaHOCTCT U BHCKTpOJIHBHOP'I
3IIEKTPOJIN3E PACILIABOB U BaHHBI JULA
pacTBOPOB COJIEH HoJIyJeHu:A
AJTFOMUHHSI
38 KontponbsHas padoraNe2 KonTponsnas padora
o paznaeny
«Teopernueckrne OCHOBBI
XUMHUU»
Paznen 2. Heoprannueckas xumus 174.
39-40 | 28 MerTauibl, UX IOJIOKEHHE [Tonoxenne metamuioB B [leproandyeckoii cucteMe U 0COOCHHOCTH ﬂeMOHCTPUa“““-
B [leproauueckoi CTPOEHHS X aTOMOB U KPHCTAJUIOB; 00IMe (hU3NUECKHE CBOWCTBA B3aumopneiicTaue
CUCTEME XUMHUYECKHIX MeTalsioB (moBTopeHue). OOIIne XUMHUYECKUEe CBOMCTBA METAJIJIOB, HaTpH:A U CyPbMBI €
anemenTon . U. KaK BOCCTAaHOBHUTEJICH: B3aUMOJCHCTBUE C HEMETa/LIaMHU xyopom. ['ope- Hue
MenneneeBa u (rayioreHaM, cepoii, KHCIIOPOOM), B3aH MOJIEMCTBHE MIEJIOYHBIX | MarHui U allfOMUHUA
0COOEHHOCTH CTPOCHHUSI U IEJI0Y- HO3EMEIbHBIX METAJLIOB C BoJoM. CBOICTRBA, B KHCJIO- pOAe.
aromoB. OOI1He CBOWCTBA BBITEKAIOIIHE W3 TIOJIOKEHHS] METAJIIOB B DJIEKTPOXHUMHUYE- CKOM BzanmoneticTeue
METaJIOB psiLy HarpspKeHus! (B3aUMOICHCTBHE C PACTBOPAMH KHCIIOT U Meau €
Henels coJieit), MetaytorepMmusi. O0IIue CrocoObl MOJTYYCHUST METAUIOB. KOHHGHTPHPOBaHHBEM
JlabopaTtopHble onbIThI. 12. O3HaKOMIJICHHUE C KOJUICKITUEH 1 CCPHOU 1 a30THOH
KHCJIOTaMH.
METaJLIOB
41-42 | 29 XHUMHUYECKHE CBOMCTBA HEMETAJUIOB KaK OKUCIUTEIICH. JAemMoHcTpauMu.
Henens | CruiaBbl METaJJIOB. B3anMoIeiiCTBIE ¢ MeTaIaMH, BOZOPOIOM U APYTUMH Bzanmopericteue

DNEeKTPOXUMHYECKUN  Psif
HAIPSDKEHUH METaJIJIOB

HeMeTaiuiaMu. CBOMCTBAa HEMETAIUIOB KaK BOCCTAHOBUTEJIEH.
BsaumopeiicTBuE € NPOCTBIMU U CIIOKHBIMH BEILIECTBAMU-
okuciaTeIsiMA. O0mIast XapaKTeprCTHKa TaIOTEHOB.
JlaGopaTopHbie onbIThl. 13,14. O3HaKOMIJIEHHE C KOJUIEKLIMEN
HEMETaJJIoB

HATpPUS U CYPbMBI C
cepoii. ['openue
CEpHI, I U
dbocdopa B
KHCJIOpOJIE.
B3aumoneiicTBue




XJIOPHOM BOJBI C
pactBOpoM OpomMmIa
U MoJIuJa Kajus
(maTpus).

IloHsTHE O TEHETUYECKOM CBS3U U T'€HETHYCCKOM panc.

1. leMoHCcTpauuu.

=43 30 XUMHYECKHE CBOJICTBA I'eneTnde- ckumif psij MeTanna U HemeTanna. OcoOeHHOCTH [IpakTHyeckoe
HeJIeNs | BayKHEHIINX METALII0B TEHETUYECKOTO psiia U TEHETUYECKOM CBSI3U B OPraHHUYECKOM OCYIIECTBIICHUE
(HaTpuii, Kanui, KalubLWH, XUMHH. B3aMOCBSA3bp HEOPraHUUYECKUX U OPTaHUYECKUX MEPEX0JIOB: MENIH,
MarHui, ajlOMHUHHN) U HX BEIIECTR. docdopa u
COE/IMHEHUH METHJIOBOTO CIIMPTa
44 31 XuMuueckue CBOICTBA ['eneTnueckas CBsA3b MEXAYy KilaccaMd HeopraHuueckux u | Kommbrorep,
Helewsl | XpoMa, Mead M HX OpraHuye- CKMX BEIIECTB MyJIBTHMEAMITHOE
COeIMHEH COIPOBOXKJICHUE,

000py/IOBaHHUE U PEAKTUBBI
JUIsl JIA0OPaTOPHBIX OIBITOB,
TabnIa  pacTBOPUMOCTH,
[epuonuveckas  cucrema
XUMHYECKUX JJIEMEHTOB,
PST aKTUBHOCTH METAJLIOB




45 31 XHAMHYECKHE CBOMCTBA [ToBTOpeHne m 0000IICHNE TEeMBl «XWMHWUYECKHE peaKIumy, | Kommbiorep,
Hedens | IMHKa, oJKejle3a H  HuX MOATOTOBKA K KOHTPOJIbHOU paboTe MYyJIBTUMEIMTHOC
o COMIPOBOXKIECHUE,
COCIUHCHMI
000py/IOBaHHUE U PEAKTUBBI
JJIs1 na6opaToprlx OIIbITOB,
Tabnuua  pacTBOPUMOCTH,
IIepnonuueckas cucreMa
XUMHNYECCKUX 3JICMCHTOB,
pAd aKTUBHOCTU METAJIJIOB
[IpakTuueckas pabora
46 32 Ne 3. "Pemienue "Pemenue sKCIepUMEHTAIBHBIX 3a/1a4 110 TeMe «MeTtauib"
HEICIA | sKcrepUMEHTAIbHBIX
3a7a4 1Mo TeMe
«Metamis"
Hewmertannel, ux
47 32 [HOJIOKEHHE B 3HaKOMATCSA C OCHOBHBIMU
Henens | Ilepuogmaeckoit cucreme
XAMHYECKHUX DJIEMEHTOB HEeMeTalJIaMH, UX
J. . Menneneesa u
0COOEHHOCTH CTPOEHMSI CBOMCTBAMI.
aTOMOB
XapakTepus3yroT CBOMCTBa
HEMETAaJJIOB, OMUPASCh HA UX
MOJIOKCHHUC B
Ilepnoauueckoii cucreMe.
3HaKOMSITCS C 00JIAaCTSIMU
MMPUMEHEHUs 0J1aropoHbBIX
razo
dusnyeckue CBOMCTBA
48 HEMETAJIOB. AJIJIOTPOIHS Hewmetamnel. ITonoxenne B [ICXD n Ta0aUIa XUMHUYCCKUX

HEMETaJIOB (Ha MpUMeEpe

9JICMCHTOB




KHCJIOPOJIa, CEpHl,
docdopa u yriaeponaa)

ux o6iue GU3nYecKue 1 XUMHYECKHUe

CBOMCTBA

J..Menneneena,
o0pa3ipl  HEMETAIJIOB,
mick «HemeTtanaery.

49

XUMHUYECKHUE CBOMCTBA
TaJIOr€HOB U UX
COCTUHEHUH

XUMHUYECKHE CBOMCTBAa HEMETAJIOB KaK
okuciuTenaeii. BzaumoaeiicTBruec MeTaiiaMu,
BOJIOPOJIOM U JIpyruMu HeMeTasimamu. CBoicTBa
HEMETaJIOB KaK BOCCTAaHOBHUTENCH.
BzaumMoaeicTBre ¢ NpOCTHIMHU U CIIOKHBIMU
BelllecTBaMM- okucanrerssmu. Oomnras
XapaKTEPUCTUKA TaJIOT€HOB.

TaOIUIIA XUMHYECKUX
3JIEMEHTOB
J.M.Menneneena,
o0pa3ipl  TaJOTeHOB,
nuck «HemeTtamiey.

50

XUMHUYECKHE CBOWCTBA
CEepbI M UX COSANHEHUN

XHUMHYECKHE CBOMCTBA HEMETAJIOB KaK
OKHCIIMTENeH. B3anMoaencTBuec MmeTaiiamu,
BOJIOPOJIOM U JIpyrUMHU HeMeTasiiamu. CBoicTBa
HEMETaJJIOB KAK BOCCTAaHOBUTEIICH.
BzaumMoaeicTBre ¢ MpOCTHIMM U CIIOKHBIMU
BEIIECTBAMHU- OKHCIUTEIAMU. OO1I1ast
XapaKTEPUCTUKA TaJIOTCHOB.

51

XHUMUYECKUE CBOWCTBA
asorta, ¢pocodpa u ux
COEIMHECHUI

XHUMHYECKHE CBOMICTBA HEMETAILIOB KaK
okucauTenci. BzanMoaecTBreC MeTallllaMH,
BOJIOPOJIOM U JIpyruMu HeMeTasiiiamu. CBoMcTBa
HEMETAJJIOB KaK BOCCTAHOBHTEIICH.
BzaumopeiicTBuEe ¢ TPOCTHIMU U CI0XKHBIMU
BCIIIECTBAMHU- OKHUCIUTEIIMH. OO111ast
XapaKTEePUCTUKA TaJIOTEHOB.

52

XUMHYECKHE CBOUCTBA
yIJIEpOJa, KPEMHUS U UX
coeTMHEHNH

XUMHUYECKHE CBOMCTBA HEMETAJIOB KaK
okucnuTenei. BzanMoencTBrec MeTallllaMH,
BOJOPOJIOM U APYyTUMHU HemeTaiamu. CBoMCTBa
HEMETAJIOB KaK BOCCTAHOBUTEIIEH.
BzanMoaeicTBre ¢ NPOCTHIMHU U CIIOKHBIMU




BelllecTBaMU- OoKuciuTeraMu. Oo1as
XapaKTEePUCTUKA FAJIOT€HOB.

[IpuMeHeHne Ba)KHEUIINX

53 HEMETaJlIOB U UX
COEMHEHUI
06061eHNe 1 XWMHYECKHE CBOMCTBA HEMETAJIIOB KaK JdemoncTpanun | JlemoHcTpanmu.

54 CUCTEMAaTH3AIMS 3HAHHH okucnureneil. Bzaumopaeiicteue ¢ MeTamiamu, Bzaumoneiictrue
o Teme «HeMeTamib. BOJIOPOJIOM U JIpyTUMH HeMeTamaMmu. CBONCTBa HAaTpUsi U CYPBMBI C
Brruncienus o HEMETAJIJIOB KAK BOCCTAHOBUTEIICH. cepoir. T'openme cephl,
YpaBHEHUSM XUMHUECKUX BsaumoaeicTBue ¢ IpOCTBIMU U CJIOKHBIMU yriis U Qocdopa B
peaKuui u BellleCTBaMHU-OKHCIUTEIIMU. O01mas KHUCJIOpPOJIE.
TEPMOXUMHYECKUE XapaKTepUCTHUKA raJIOT€HOB. B3aumopeiicrue
pacy€Tsl JlaGopaTopHbie onbIThI. 17. O3HaKOMIIEHHE C XJIODHOHN BOZBI c

KOJUIEKIIMEH HEMETaJlIOB pacTBopoM Opomuga u
noauaa Kanus (HaTpus).

[IpakTrueckas padora Ne

55 4 «Pemenmue IIpaktuueckas padora Ne 4
AKCIEPUMEHTAIIBHBIX
3a7a4 Mo TeMe
"HemeTamibi"»
Konrpomnbnas paboraNe3

56 o TeMaM «MeTaie 1 KoHnTtponbhas padota mo temam «MeTauib» u «Hemeramib
«Hemerauibny
Heoprannueckue u

57 OPraHUYECKHUE KUCIIOTHI.
Heoprannueckue n
OPraHNYeCKHE OCHOBAHUS
AmpoTepHbIe [lonsiTHE O rEHETUYECKOW CBSI3M U TEHETHYECKOM psane. I'eHernue-

58 HEOPraHUYECKHE CKUH psn MeTamna U HeMeTamna. OcoOEHHOCTH TeHETUYECKOro psijia U | JleMOHCTpaIuH.
OPraHHYECKHE TEHETUYECKOM CBSA3M B OpraHudeckon xumuu. Bsaumocssase | [Ipaktudeckoe
COCIUHCHU. HEOPraHNn4Y€CKUX U OPraHnv4€CKrUX BEIICCTB. OCYILIECTBJIICHHUE
I'enernueckas cBsA3b MEePEX0/I0B: M€,

HCOPTraHNYCCKUX U

¢dbocdopa U METHIOBOTO




OpTraHUYCCKUX BCIICCTB

crupTa

Pa3znen 3. Xumud u :Ku3Hb 44.

Ponp xumMuu B

59 o0ecIeueHUH I[IpenmeTtHbie: 3HATH OCHOBHBIE TIOHSITHUSI TEMBI. MaTepHaIbHBIE "u
JIKOJIOTHYECKOH, BUPTyabHbIE
JHEPIreTUYECKOM U VYMeTh NpUMEHSITh MOJIydE€HHbIC 3HAHUS Ha MTPAKTUKE. MOZIENH
MUIIEBON 0€30MaCcHOCTH,

A3BUTUM MEIUIUHbI : byiepeHos,
p Meranpenmerssle: (IT) Oco3HaHHO U IPOU3BOIBHO CTPOSIT
HAHOTPYOOK U TOMY
peueBbIe BHICKA3bIBAHUS B YCTHONM U MUCbMEHHOM dopMe. noJ00HOe, 00pasLbl
IIPUPOIHBIX 51
(P) Oco3naroT kauecTBO U yPOBEHb YCBOCHHUS 3HAHUH CUHTETUUYECKHX
o o [NOJIMMEPOB
Crauuarot cBoii cnoco6 aeiictBust ¢ ataionoM. (K) PazBuBarot POB,
o0pa3Lbl CBIPBA,
YMEHHE UHTEIPUPOBAThCS B TPYIITY CBEPCTHUKOB U CTPOUTH TPaAUIHOHHBIX  H
HOBCHUIIINX
OPOAYKTHBHOE B3aMMOAECHCTBUE CO CBEPCTHUKAMM U MaTcpualioB,
U3ACJIMM U3 HUX,
B3POCJBIMU. 0Gpaswpl BUJIOB
TOIIJIMBA,
OOMeHHBaIOTCSI 3HAHUSIMH MEXK]Ty WICHAMH TPYIIIIBI IS
NpUHATUS 3(POEKTUBHBIX COBMECTHBIX PEIICHUN.
[IpencraBnenust 06 o0OIMX
60 Hay4YHBIX TPUHIIUIIAX OO0mue nmpeacTaBiICHUS O MyJbTUMENA CPEACTBA

MIPOMBILIIEHHOTO
MOJYYECHUS] BAXKHENITUX
BEILIECTB

IIPOMBIIIJICHHBIX crocobax

IIOJIYUYCHUA XUMHUYCCKHUX BCUICCTB Ha

(mpe3enTarus).




IIpUMeEpe MPOU3BOJCTBA CEPHOU

KHCJIOTHI.

YenoBek B MUpE BELIECTB
61 U MaTepUaoB

XUMHUYECKOE 3arpsi3HCHUE
OKpY >Karollen Cpeapl U €ero

IIOCJIICACTBMA.

MYJBTHMEIIA CPEICTBA
(mpe3eHTarus).

XuMus 1 310pOBbE
62 YesoBeKa

XUMHYECKOE 3arpsi3HCHUE
OKpY>Karollenl Cpeapl U €ero

nocyuencrteuss.  PopMupoBaHUE — 3HAHUU
IIPUMEHEHUIO NTHIIEBBIX MPONYKTOB.

110

6e3onacHoMy

MYJBTHMEIIA CPEICTBA
(mpe3eHTanuUN).

Pe3epB 6 uacos

KonTtpouabnbix pador — 3

IIpakTnyeckux pador — 4
JlaGopaTtopHbIx onbITOB— 10




®opMbI U CpeACTBA KOHTPOJIS (KPUTEPUH U HOPMbI OLICHKH YMEHHMI M 3HAHUM y4alluxcs)

OneHKa YCTHBIX OTBETOB y4alIUXCH

Onenka «5» CTaBUTbCA B TOM Cllydae, €CJIM y4YallUiicsl MOKa3blBAa€T BEPHOE IOHUMAaHHE
XUMHUYECKON CYIIHOCTH PAaCCMaTPUBAEMBIX SIBICHUH M 3aKOHOMEPHOCTEH, 3aKOHOB M TEOPHUM, AAE€T
TOYHOE OIPEACIICHUE U UCTOJIKOBAHUE OCHOBHBIX ITOHATUH, 3aKOHOB, TEOPUH, a TAKKE IIPABUIIBLHOE
orpezieNieHue XUMHUYECKUX BEJIMYMH, UX €JIMHHUIl U CIIOCOOOB M3MEPEHUS; MPABHWIBHO BBIOIHSIET
YepTeX M, CXeMbl U TpadUKH; CTPOUT OTBET MO COOCTBEHHOMY IUIaHY, CONPOBOXKIAET pacckas
HOBBIMU IIpUMEPAMH, YMEET IPUMEHHTHh 3HAHUS B HOBOW CHUTyallud  IPU BBIIOJHEHHUH
[IPAKTUYECKUX 3aJaHMUM; MOXKET YCTaHOBUTH CBSI3b MEXIY M3y4aeMbIM M paHee W3yYECHHBIM
MaTepuajoM IO KypCy XUMHH, a TaK € C MaTepHalioM, YCBOCHHBIM IO HM3Y4YEHHIO JPYTHX
IIPEIMETOB.

OueHka «4» CTaBUTCS, €CJIM OTBET YUYCHHUKA YOBJIETBOPSET OCHOBHBIM TPEOOBAHUAM K OTBETY
Ha «5» , HO JaH 0e3 HCMOJb30BaHUs COOCTBEHHOIO IUIaHA, HOBBIX NMPUMEPOB, 0€3 MPUMEHEHUS
3HAHUW B HOBOW CHTyallMu, 0€3 HWCIOJb30BaHUS CBS3eH C paHee HW3YYCHHBIM MaTEpHUajIoM,
YCBOGHHBIM IPU M3YUYEHUH APYTUX MPEIMETOB; €CIIM yYalluiics AOMYCTUI OJHY OLIMOKY WM HE
0ojiee IBYX HENOYETOB M MOXKET UX UCHPABUTH CAMOCTOSTEIHHO WU C HEOOJBIIONH MOMOIIBIO
YUUTEIIA.

OneHka «3» cCTaBUTCA, €CIM YyYalIUHCs NpPaBUIbHO MOHMMAET XUMHUECKYI0 CYIIHOCTh
paccMaTpUBaeMbIX SBICHUH M 3aKOHOMEPHOCTEH, HO B OTBETE€ MMEIOTCS OTIENbHBIC MPOOEIHl B
YCBOCHHUH BOIIPOCOM Kypca XMMUH, HE MPEISITCTBYIOIINE AalbHEHIIEMy YCBOSHHIO IIPOrPaMMHOTO
MaTepuaja;, yMeeT TMPHMEHATh IIOJNyYeHHbIE 3HAHWS TIPU pEHIeHHH TMPOCTBIX 3adad  C
UCIIONIb30BAaHMEM TOTOBBIX (OpMyJ, HO 3aTpymHSETCS TPpH pEIIeHWH 33/a4, TPeOYIOIUX
npeoOpa3oBaHuss HEKOTOPHIX (opMyn; AOMycTHa He Oojee OMHOW TpyOOil OmMOKH W ABYX
HE0YeTOB, He Oosiee oHON rpy0oii 1 01HOI He rpyOoi ommbKku, He 6osee ABYX-TpeX He TpyObIx
ommOOK, OTHOM He TPyOO# OMIMOKK M TPEX HEJOUYETOB, TOITYCTUI YETHIPE WU IIATh HEIOUETOB.

OrneHka «2» CTaBHUTCS, €CHM yYallUhCs HE OBJAJeN OCHOBHBIMH 3HAHHMSIMH M YMCHHH B
COOTBETCTBUHM C TpPEOOBAHHUSAMH MPOTPAMMBI U JOMYCTHJ OOJBIIEe OMHMOOK U HEJOYETOB, YeM
HEOOXOIMMO IS OLIEHKH «3» .

OneHka NMMCbMEHHBIX KOHTPOJIBHBIX PadoT

Orenka «5» craBUTCs 3a pabOTY, BBIMOJIHEHHYIO TIOJTHOCTBIO 03 OMMO0K U HE0YETOB.

Onenka «4» craBUTCA 3a pabOTy, BHIIIOJIHEHHYIO TIOJHOCTBIO , HO PU HAIMYUM B HEll He Ooiiee
OJTHOM TpyOOii OIIMOKU M OAHOTO HEAoYeTa ; He OoJiee TpeX HeJI0UETOB .

Ornenka «3» CTaBHUTCS, €CIM YUYEHHUK BBIOJHUII MPAaBMWIBHO HE MeHee 2/3 Bcell paboThl MU
JOTTYCTUI He OoJyiee OJHOU TpyOoii OmMMOKHM U JBYX HEI0ueTOB4 He Ooyiee OJHOW TpyOOH M OTHOM
HerpyOoil ommbOku4 He Oosee Tpex HerpyObix ommOoKk 4 onHOW HerpyOoil OmMOKM W Tpex
HE/I0YETOB4 TIPU HAJMYUH YETHIPEX-TISITH HEAOYETOB.

OueHKa «2» CTaBUTCS, €CIIM YKCIIO OIUOOK U HEJOYETOB IMPEBBICUIO HOPMY OLICHKH «3%» WIH
BBITIOJIHEHO NIPAaBUIIBHO MeHee 2/3 Bceil paboThl.



Ecnu TectoBast KOHTposbHas paboTa, TO sl YUEHHKOB «9 Kilacca» BBICTABISETCS OTMETKA
«5», ecnu 3a BBIMOJHEHUE KOHTPOJbHOM paboThl OHM HaOpanu He MeHee 44 Oammo. Illkama
nepeBojia B MATHOAIBHYIO CUCTEMY OLIEHKHU:

0 — 17 6amioB — «2»,
18 — 30 6ammoB — «3»,
31 — 43 6amnoB — «4»,
44 — 60 6annoB — «5».
OneHka NPaKTHYECKUX PadoT

Ornenka «5» CTaBUTCS, €CIU y4Yalluiics BBINOIHIET paboTy B MOJHOM 00beMe ¢ COOII0ICHHEM
HEOOXOJIMMON TMOCJIE0BATEILHOCTH MPOBEACHUS OINBITOB M H3MEPEHUH; CAMOCTOSTENIBHO U
panoHaIbHO coOMpaeT HeoOX0IuMbIe MPUOOPHI; BCE OMBITHI MPOBOJUT B YCIOBHUSIX M pEXUMAX,
o0ecreynBaIUX MOJYYeHUE MPaBWIBHBIX PE3YyJIbTaTOB U BBIBOJIOB; COONIONACT TpeOOBaHUS
MpaBWJ1 0€30MaCHOCTH TPY/1a; MPaBUIIBHO U aKKypaTHO BBITOJIHAET BCE 3alKCH, TaOJIUIIbI, PUCYHKH,
BBIYKCIICHHUS.

Onenka «4» CTaBUTCS, €CIIM BBITIOJHEHBI TPEOOBAHUS K OLICHKE «5», HO OBLIO JIOMYIICHO JBa-
TpH HejoueTa; He 0oJiee OJTHON HerpyOol OMMOKHM M OJTHOTO HeJoueTa

Onenka «3» CcTaBUTCS, €cid padoTa BBHINOJHEHA HE MOJHOCTHIO, HO 00BbEM BBHITIOJHEHHOMN
YaCTH TAKOB, YTO TIO3BOJISICT MOJYYUTh MIPABWIIBHBIN PE3yJIbTAT M BBIBOJI; €CIIH B XOJIE ITPOBEICHUS
OTbITa ObUTN AOMYIIEHBI OIIHOKH.

OI_[eHKa «2» CTaBHUTCA, CCIIN pa60Ta BBIIIOJIHEHA HE MOJHOCTHIO U 00bEM BBIIIOJIHEHHOMW YacTH
pa6OTLI HE TIO3BOJIACT CACIIaThb MNPaBUIIBHBIX BBIBOJAOB; €CJIU OIIBITHI, Ha6J'II-OlleHI/I$I, BBIYMCIICHUS
MMPOBOAUIIUCH HCIIPABUJIBHO.

Onucanue yueOHO-MeTOANYECKOI0, MATEPHATbHO-TEXHUYECKOT0 U HH(POPMAIIMOHHOT O
o0ecreyeHusi 00pa3oBaTeJIbLHOIO Mpolecca.

Hatypaiabhble 00bekTbl. HaTypanbHble OOBEKTHI, WCHOJIb3yeMble B OOYYCHHH XUMHH,
BKJIIOYAIOT B ce€0sl KOJUIEKIIMM MUHEPAJIOB U TOPHBIX MOPOJ, METAJUIOB U CIIJIaBOB, MUHEPAJIbHBIX
ynoOpeHuH, MmIacTMacc, KayqyKoB, BOJIOKOH | T. . O3HaKOMJICHHE y4YaIlIUXcs ¢ 00pa3aMu UCXO/-
HBIX BEIIECTB, MOJYNPOAYKTOB M TOTOBBIX W3JEIUN TO3BOJISIET IOJYYUTh HATJSIHOE
npecTaBiIeHue 00 ATHX MaTepuasiaX, UX BHEIIHEM BHJE, a TaKXKe O HEKOTOPBIX (PU3MUYECKUX
cBOMcTBax. 3HauyWTeNbHbIE Yy4eOHO-NO3HABATENbHBIE BO3MOXKHOCTH HMEIOT  KOJUIEKIIWH,
U3rOTOBJICHHBIE CaMUMHK 0Oy4Jatoumucs. [IpeaMeTs! Ui TakuxX KOJISKIM coOupatoTcsi BO BpeMs
3KCKYpPCHH U IPYTUX BHEYPOUHBIX 3aHATHM.

KOJ'IJ'ICKI_[I/II/I HCIIOJIB3YIOTCA TOJIBKO 11 O3HAKOMIJICHHMA Y4YallluxXCd C BHCIIHUM BHIAOM H
(I)I/ISI/I‘-ICCKI/IMI/I CBOMCTBaMH HN3Yy4aCMbIX BCHICCTB U MATCPUATIOB. I[JISI MMPOBCACHUA XUMHUUYCCKUX
OIIBITOB KOJUICKIIMH HUCIIOJIb30BAaTh HCJIb34.

XuMHUYecKHe peakTHBbI M MaTepuaJbl. OOpalleHre co MHOIMMHU BellecTBaMHU TpeOyer
CTpOToro CcoONIOICHUS MpPaBWJI TEXHUKH OE€30MacHOCTH, OCOOEHHO IPH BBIIIOJHEHUU OIBITOB
caMMMH ydamuMmucs. Bce HeoOXxonumble Mepbl MPEIOCTOPOKHOCTH YKa3aHbl B COOTBETCTBYIOIINX
JOKYMEHTaX U MHCTPYKLUSAX, a TAKXKE B HOCOOUAX ISl yUUTENeld XUMUU.

Hawnbonee gacTo ucnosib3yemMbie PEaKTUBBI M MaT€pUANIBl: TIEPMAHTAHAT KaJlus, OpoMHas BOJA.
Bce xomekiumn opraHnuecko XuMHH.



Xumuyeckasi JjabopaTropHas mocyiaa, anmapatbl M npudopbl. XuMmMudeckas mnocyaa
NOJIpA3JIeIsAeTCs Ha [BE TPYMIBL: U1 BBIIOJHEHUs ONBITOB YYAalllMMHUCSA U JAEMOHCTPALlMOHHBIX
OTIBITOB.

HpI/I60pr, arrmaparbl 1 YCTAaHOBKH, HCIIOJIB3YEMBIC Ha YpOKax XHMMHHU, IMOAPA3ACIAOT HAa OCHOBC
IMPOTCKAOIINX B HUX (1)I/I3I/I‘-IGCKI/IX U XUMHUYCCKUX MTPOLUECCCOB C YHAaCTUCM BCHICCTB, HAXOJAIINUXCS B
Pa3HbIX arperaTHbiX COCTOAHUAX:

HpI/I60pLI JIIA pa6OTBI C razamMm - IOJIYYCHHC, C06HpaHI/Ie, O4YHNCTKA, CyILIKa4, MOTJIOUICHUEC T'a30B;
p€akuun MEKAY IMMOTOKaAaMH Ira30B;

arrmaparbl " HpI/I60pBI AJd  OHNBITOB € JXHUAKMMU MW TBEPAbIMHU BCIICCTBAMH - IICPCTrOHKA,
(I)I/IJ'IBTpOBaHI/Ie, KpucCTajlyindanud; IMPOBCACHUC peaKuHﬁ MCXKAY TBCpAbBIM BCHICCTBOM U
KHUIOKOCTBIO, ) KUJAKOCTBIO U X KUAKOCTBIO, TBEPABIMU BCIICCTBAMMU.

Bue sT0ii kitaccudukaum HaXoAsATCs 1BE TPYMIbI y4eOHOM anmapaTyphbl:

1) AJI1 U3Yy4YCHHUA TCOPCTUYCCKUX BOIPOCOB XHMHUH - WIUIIOCTPALIUA 3dKOHA COXPaHCHUSA MACChI
BCIICCTB, ACMOHCTpAIUA OSJICKTPOIPOBOAHOCTHU PACTBOPOB, ACMOHCTpAlMA IABWXCHUSA HOHOB B
QJICKTPHUYCCKOM II0JIC; IJId U3YUCHHUA CKOPOCTHU XUMHYECKOM PCaKIIu U XUMHUYCCKOI'O PaBHOBECH,

2). A WUTIOCTPAMM XUMHUYECKUX OCHOB 3aBOJICKHX CIIOCOOOB IMOJyYEHHUs] HEKOTOPBIX BEIIECTB
(cepHOIi KMCIIOTBI, aMMHaKa U T. I1.).

BCHOMOF&TCJ’IBHYIO PpOJib HUI'parOT HU3SMEPHUTCIBHBIC W HArpeBaTCIbHBIC HpI/I60pBI, Ppa3IUuYHBIC
HpI/ICHOCO6JIeHI/ISI JJI BBITIOJTHCHHSA OIIBITOB.

MO[[GJ'II/I. OO0BekTaMu MOACIIMPOBAHUA B XHMHHU SABJIIIOTCA aTOMBI, MOJICKYJIbI, KPHCTAJJbI,
3aBOJICKHE almaparbl, a TaK)Ke MPOUCXO/IIIE MPOIecChl. B mpenonaBaHuy XUMHH HCHOIB3YIOTCS
MOJIENI KPHUCTAIUTMYECKUX PEIIeTOK aimasa, rpaduta, cepbl, (ocdopa, oxcuma yriepoma(lV),
Woja, Keinesza, Menu, MarHus. HaGopwel Mopmeneil aTOMOB Ui COCTAaBIICHHUS IIAPOCTEPIKHEBBIX
MOJIEJIel MOJIEKYJI ITPY U3YYEHUU OPraHU4EeCKON XUMHH.

YuyeOHble mocoOMsi HAa MNe4aTHOWl ocHoBe. B mpoiecce 00ydeHHsS XUMUU HCHOJB3YIOTCS
CJIEAYIOUIME TaOJIMIBI TOCTOSHHOTO SKcroHupoBaHus: «lleprognueckas cucreMa XUMHYECKHX
anemenToB /1. 1. MenneneeBay, «Tabiuiia pacTBOPUMOCTH KUCTIOT, OCHOBAHUN U COJIEH», «DIIEKT-
POXUMUYECKHI psAJ] HAIPSHKEHUIA METaJIJIOBY.

Jlia  opraHM3allMM  CaMOCTOSITENIbHOM  paboThl  OOyyarommxcs Ha ypOKax  MCIOJb3YHOT
pazHoOOpa3Hble TUAAKTHUECKHE MaTepHalibl: KAPTOUKU C 33JaHUSIMU PA3HON CTEMEHH TPYIHOCTH
JUIsl U3Y4EHMsI HOBOTO MaTepualla, CaMOIIPOBEPKU U KOHTPOJISl 3HAHUHN yUaIIuxcsl.

JKpaHHO-3BYKOBbI€ CpecTBa 00y4eHusl. DKPAaHHO-3BYKOBBIEC MIOCOOMS JESATCS HAa TpU OOJIbIIINE
TPYIIbLI: CTaTUYHbIC, KBa3WJAMHAMUYHbIE M JUHAMHYHbIE. CTaTUYHBIMU SKPAaHHO-3BYKOBBIMU
cpencTBamMu 00y4deHUS SBISIOTCS AUA(UIBMBI, TUATIO3UTHBHEI (CIANIbI), €AUHUYHBIC TPAHCIIAPAHTHI
st TpadonpoexTopa. CepuM TpaHCMAPAHTOB TO3BOJSIOT HWMUTHUPOBATH JIBIDKEHHE MyTEM
MIOCJIEIOBATEIbHOIO HAJOXEHHUsl OJHOTO TpaHCIapaHta Ha JApyroi. Takue cepuum OTHOCAT K
KBa3WJIMHAMUYHBIM SKPaHHBIM TOCOOHSIM.

I[I/IHaMI/I‘-IHBIMI/I 9KpPaHHO-3BYKOBbBIMU MMOCOOUSMH  SIBJISFOTCS MIPOU3BCACHUA KI/IHeMaTOI‘pa(I)aZ
JOKYMCHTAJIBHOI'O, XPOHUKAJIbHOI'0, MYJIbTHINIMKAIWUOHHOIO. K »sToii ke rpymnmne OTHOCATCA
OKpPaHHO-3BYKOBBIC CPCACTBA O6yLIeHI/I}I, AJId TPCABABICHUA I/IH(I)OpMaI_II/II/I KOTOPBIX HCO6XO,Z[I/IM8.
KOMITIBIOTCPHAA TCXHHUKA.

Texnuyeckue cpeacTBa o0yuyeHus. [Ipy KOMIUIEKCHOM HCIIONB30BAaHUHM CPEACTB OOydeHHUs
Hen30eXKEeH BONPOC O BO3MOXKHOCTH 3aMEHBl OJHOTO MOCOOMS  JAPYTHM, Hampumep



JIEMOHCTPAIIMOHHOTO WM JTA0OPAaTOPHOTO OMBITa €ro M3o0pakeHWeM Ha 3kpane. Mubopmanus,
coJiepKalasicst B 9KpaHHOM IOCOOMHM, MPECTaBiseT co0O0i JHIIb OTpaXXeHHUEe PeajJbHOro MHpa, u
IIO3TOMY OHa AOJIKHA MMCTH OIIOPY B YYyBCTBCHHOM OIIBITE 06yqa}onmxc;{. B IMPOTHUBHOM CJIy4ac
dopmupyrOTCs HETpaBWIbHBIE M (hopManbHble 3HaHHUS. OcOoOeHHO omacHO (popMUpOBaHHE HCKa-
JKCHHBIX IMPOCTPAHCTBECHHO-BPEMCHHBIX Hpe}ICTaBHeHI/Iﬁ, IMOCKOJIBKY JKpaHHOE€ IMPOCTPAHCTBO U
BpeMs 3HAUUTEJIBHO OTJIMYAIOTCS OT PEAJbHOTO MPOCTPAHCTBA U BPEMEHH. DKpaHHOE 1MocodHe He
MOXKET 3aMEHUTh COOON peasibHbIi 00BEKT B MPOILECCE €ro MO3HAaHUS BBUAY TOTO, YTO HE MOXKET
OBITh MCTOYHMKOM YYBCTBEHHOT'O OINBITA O CBOMCTBaX, CYIIECTBEHHBIX NpPU H3YyYCHUH XHMUHU:
[BETE, 3amaxe, KPUCTALINYECKOM CTPOCHHH M T. . B TO ke BpeMs NpH HAIWYUM y yYalluxcs
JIOCTAaTOYHBIX YYBCTBEHHBIX 3HAHMM Ha HEKOTOPBIX JdTamnax oOyuyeHHs BOCIPOM3BEICHHUE XUMH-
YECKOr0 OMbITa B KPAHHOM IMOCOOMH MOKET OBbITh OoJiee 1e1ecoo0pa3HbIM, YeM €ro MOBTOPHAs
JIeMOHCTpAIIHUSI.

Y4yeOHO-MeTOANYECKOe o0ecnieueHHe 00pa30BaTeIbHOIO Mpolecca
Jlutepatypa, UCIIOJIb3yeMasl yUUTEIIEM:
- OCHOB8Has 1umepamypa

1. Tabpuensu O.C. Ilporpamma kypca xumuu g 10-11 kmaccoB o00meo0pa3zoBaTeIbHBIX
yapexaenuii. — M.: [lpoda, 2015.

2. I'abpuensa O.C. Xumus: 11 knacc: yuebnuk / O. C. I'aGpuensiH.- 5-¢ u3f., cTepeoTur. — M.:
Hpoda, 2018. — 223, [1] c. : un.

3. Xumus: 11 xmacc. KontponbpHbie W mpoBepouHble paboTbl K yueOHmky O.C. I'abpuensna
«Xumus. bazoBsiit ypoBenb. 11 kimaccey: yueOHoe nmocobue / M.A. AxmeroB. — M. : [Ipoda 2015. -
220, [4] c. .

Jluteparypa, pekoMeHayemas Al y4alMXCH.
- OCHOGHAs TUmepamypa

2. T'abpuensa O.C. Xumus: 11 knace: yuebnuk / O. C. 'abpuensn.- 5-e u3a., crepeotun. — M.:
Hpoda, 2018. — 223, [1] c. : .

HNurepHeT — pecypcel:

www.him. I september.ru

www.km.ru/educftion

www.alhimik.ru


http://www.alhimik.ru/
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http://www.him.1september.ru/

JIucT KOpPEKTUPOBKH pabouel MporpamMmsl

Kiacc

Tema ypoxa, Ne /i

[Ipuuuna
KOPPEKTHUPOBAHUS
, PEKBU3UTHI
nokyMeHTa (Ne
1puKasa, 1aTa)

3a cuer 4yero npousBeAeHa
KOPPEKTHPOBKA

XUAMUS
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