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HOACHUTEJIBHAA 3AIINCKA

Pabouas mporpamma yuebHOro kypca mo xumuu g 11 kmacca pa3paboraHa Ha OCHOBE
®I'OC BTOpOro MOKOJICHUS, TIPUMEPHON MPOrPaMMbl OCHOBHOT'O OOIIETO 00pa30BaHMsI 110 XMUMUU
(6a30BBIii ypoBeHBb) M aBTOpckoi mporpammbl O.C. I'abpuensna (I'abpuensa O.C. mporpamma
kypca xumuu s 10-11 xmaccoB oOmeoOpa3oBatenbHbIX yupexaeHuid M: JIpoda,2013r).
®denepanpHoro nepeunst yueOHukoB (IIpuka3 Ne 632 ot 22.11.2019 MunHucTEpCcTBa MPOCBEIICHUS
Poccuiickoit @enepanun);

- [lonoxxenus o paboueit mporpamme;
- Yue6noro miana ['bOY «COIINel r.Kapabymak» Ha 2021-2022 y4eOHbIi rof;

- l'ogoBoro kanennapuoro rpaguka Ha 2021-2022 y4eGHBIH TOI.

MecTo yueOHOro mpeaMera B y4eOHOM mJiaHe. XWMHS BXOIUT B MPEAMETHYIO 00JIaCTh
«ecrecTBeHHOHay4Has»». IIporpamma paccumtana Ha 68 uaca (2 yaca B Heaemo). Mcxoas us
roJoBoro kajaenaapHoro rpaduka Ha 2021-2022 yueGHbIii ToA paccuuTad Ha 34 y4eOHBIX Helelb,
CJIeIOBATEILHO, TOJJOBOM KOJIMYECTBO YacOB OY/IET COCTABIAThH 68 yacos.

OpHol n3 BaXHEHIIMX 3a/a4 OOyueHUsl B CPEJHEN ILIKOJIE SIBISETCS MOATOTOBKA
o0yyaroImuxcs K OCO3HAHHOMY U OTBETCTBEHHOMY BBIOOPY *KM3HEHHOT'O U MPO(eCCHOHAIBHOTO
nytu. OOyuaromuecs 10JKHbI HAYYUThCSI CAMOCTOSITEIbHO CTABUTH 1€ U ONPEAETATh MYTH UX
JOCTHKEHUSI, UCTIOJIb30BaTh MPUOOPETEHHBIN B IIKOJIE OIBIT JEATEILHOCTH B PEaIbHOMN JKU3HMU,
3a paMKaMu y4eOHOro nporecca.

CoracHo 00pa3oBaTeIbHOMY CTaHAAPTY 2AA6HbIE UeaU CPeOHe20 0bujeco 00pa308aHUsL.
— ($OopMHUPOBAHKE IEIIOCTHOTO MPEJICTABICHHS O MUPE, OCHOBAHHOTO HA MTPHOOPETEHHBIX
3HAHUAX, YMEHUSAX U CIIOCO0aX JAESITeTbHOCTH;
— TpHOOpETEHHE ONbITAa PA3HOOOPA3HOM NEATEITHPHOCTH, OTIBITA TIO3HAHUS W CAMOITO3HAHUS;

— TOArOTOBKAa K OCYIIECTBJIEHUIO OCO3HAHHOTO BbIOOpA MHIMBU Y alIbHOM
o0pa3oBaTeNbHON WK NPO(ECCHOHATBHOM TPaeKTOpUH.

Bonbioit BKkIaa B JOCTHKEHHE ITUX 1€ CpelHero o0Iero oopa3oBaHus BHOCUT U3yueHue
XUMUU, KOMOPOe NPU3BAHO 00ecneyums:

L4 q)OpMI/IpOBaHI/IC CHCTE€MBbI XUMHYECKUX 3HAHUI KaK KOMIIOHEHTa CCTCCTBCHHOH&y‘IHOﬁ
KapTUHBI MUPA,

° Pa3BUTHC JINYHOCTHU O6y‘-IaIOHII/IXCﬂ, nux HUHTCJUICKTYaJIbHOC n HPaBCTBCHHOC
COBCPUICHCTBOBAHHUCE, (bOpMI/IpOBaHI/Ie Y HUX TYMaHHUCTUUYCCKHX OTHOIIEHNH M HKOJOTHYECKHU
11€J1ec000pa3HOro NOBEJCHUS, B OBITY U TPYAOBOU AEATEIbHOCTH;

® BEIPA0OTKY y OOYYarOIIMXCS MOHUMaHMs OOIECTBEHHOW MOTPEOHOCTH B Pa3BUTHM XUMHH, a
Takke (OpPMUPOBAHHME Yy HHUX OTHOLIEHMS K XUMHUU Kak BO3MOXXHOH oOsiactu Oyaynieit
MPAaKTUYECKOU e TEIBHOCTH;

e (opmupoBaHue ymMmeHUI 6€30MacHOr0 0OpaIIeHHs ¢ BEIIECTBAMH, UCTIONB3YEMBIMU B
HOBCEIHEBHOU KU3HHU.



[Tporpamma paccumtana Ha 70 4YacoB, B TOM YHCJI€ Ha KOHTPOJIbHBIE U MPAKTUYECKUE
pabotel. KOHTpOJIBHBIX paboT — 2, MpakTUYECKUX PaboT — 2, 1ab0paTOpPHBIX OMBITOB — 15.

YMK:

1. Tabpuensa O.C. Ilporpamma kypca xumuu s 10-11 kjmaccoB 00meoOpa3oBaTeIbHBIX
yapexaenuit. — M.: [Ipocda, 2015.

2. I'abpuensn O.C. Xumus: 11 kmace: yueonuk / O. C. I'abpuensn.- 5-¢ uza., crepeorun. — M.:
Hpoda, 2018. — 223, [1] c. : n.

3. Xumumst: 11 xmacc. KontponpHbie u mpoBepouHbie paboTel kK yueOnuky O.C. [NaGpuensiHa
«Xumust. bazoBeiil ypoBeHb. 11 kmace»: yue6Hoe mocobue / M.A. AxmetoB. — M. : [poda 2015. -
220, [4] c. :un.

OTnuuuTenbHble 0OCOOCHHOCTH paboueld MporpamMMbl 1O CPABHEHHUIO C aBTOPCKON MPOrpamMmoit
OTCYTCTBYIOT.

Henu nzyyenus xumuu B 11 kiaacce:

— (QopmupoBaHue y 00y4arOmMXcsi YMEHHs BUJETh U IOHUMATh [IEHHOCTh 00pa30BaHus,
3HAYUMOCTb XMMHUYECKOI0 3HAHUS JJIs KaXKIOro YeJIOBEKa, HE3aBUCUMO OT €T0
npodeccnoHanbHOMI 1eATENbHOCTH;

— ¢opMupoBaHUEe y 00YYAIOIINXCS YMEHUN pa3nuyaTh (PaKThl U OLIEHKH, CPABHUBATH
OLICHOYHBIE BBIBOJbI, BUAETh UX CBSI3b C KPUTEPUSIMH OLIEHOK U CBSI3b KPUTEPUEB C
OIpeJIeIeHHON CCTeMOM IIeHHOCTEeH, (POpMyJINpoBaTh U 0OOCHOBBIBATh COOCTBEHHYIO
MO3ULHIO;

— (dopmupoBaHue y 00yYaIOMIUXCS IEJIOCTHOTO MPEACTABICHUS O MUPE M POJIM XMUMHUH B
CO3/IaHUU COBPEMEHHOW €CTECTBEHHOHAYyYHOH KapTHHBI MHpPA; yYMEHHUS OODBICHSITH
00BEKTBI M TPOILIECCH OKPYKAIOMIEH EeHCTBUTEILHOCTH — IMPUPOJHOM, COIUATBHOM,
KYJIbTYPHOM, TEXHUYECKON CPeabl, — UCIOIb3YSl I 3TOr0 XUMUYECKUE 3HAHUS,

- mpuoOpeTeHrne OO0YyYaloOUIMMHUCS OMNbITa Pa3HOOOPa3HOW IEATENbHOCTH, OMNbITA MO3HAHUS H
CaMOIIO3HAHUS; KITIOYEBBIX HABBIKOB (KITFOUYEBBIX KOMIIETEHTHOCTEH), MMEIOIIUX YHHUBEPCAIbHOE
3HAQUYEHHE IS Pa3IMYHBIX BUJIOB JCSITEIBHOCTH — HABBIKOB pEIICHUS NPOOJeM, MPUHATUS
pelIeHni, MoNcKa, aHau3a U 00paboTKu MH(OPMALINHU, KOMMYHUKATUBHBIX HAaBBHIKOB, HABBIKOB
W3MEPEHHH, HaBBIKOB COTPYIHHUYECTBA, HABBIKOB O€30MacHOr0 OOpallleHHus C BEHIECTBAMH B
MOBCETHEBHOM KU3HU.

3agauu yueOHOro Kypca:

(dopMUpOBaTh TMPEACTABICHHS O XHMHUYECKOW COCTAaBIISIONICH E€CTeCTBEHHOHAYYHOH KapTHHBI
MHpa; YMEHHS O0BSCHATh O0BEKTHI M MPOLECCHl OKPYKAIOIICH AeHCTBUTEILHOCTH, UCTIONB3YSI IS
3TOTO XMMHUYECKHE 3HAHNUS;

pa3BHBATh MO3HABATEIbHBIC HHTEPECHI, HHTEIUICKTYaIbHBIE M TBOPYECKUE CIIOCOOHOCTH yUalHXCsI
B IIPOIIECCE M3YUYCHUS] MU XMMHUYECKOW HAYKH U e¢ BKJIaJa B COBPEMEHHBIH HAyYHO-TEXHUICCKHUIl
nporpecc;

pa3BHBaTh YMEHHS pabOTaTh C BEIECTBAMH, BBIIOIHITH HECIOXKHBIE XUMHYECKHAE ONBITHI,
cOOMIO/IaTh MpaBMJIa TEXHUKH OE30MaCHOCTH, TPAMOTHO MPUMEHSATh XHUMUYECKHE 3HAHHS B
OOIIEHUH C IPUPOIOH;

pacKpbIBaTh POJIb XUMHHU B PELICHUU III00ABHBIX TIPOOJIEM YETIOBEUECTBA;

pa3BUBaTh JIMYHOCTH OOY4YarOIIMXCs, (OPMHUPOBATH y HUX TYMaHUCTHYECKUX OTHOIICHUI H
IKOJIOTMYECKH  LEJIECOO0PAa3HOTO TMOBEIACHUS B OBITY © B  TPYJOBOW  JIESATEIBHOCTH.



Oo0masi xapakTepucTHKa y4eOHOro npomecca (0CHOBHbIE TEXHOJOTHH, METOAbI, (POPMBI
o0yueHus, B T.4. 1Ji1 aeteil ¢ OB3).

Texnonoruu

[Tnanupyercs UCHoNIb30BaHUE CIIEIYIOIUX M1€AArOTMUYECKUX TEXHOJIOTHH B ITPENoiaBaHUU
IpeaMeTa:

. 3nopoBbecOeperaroIme
. [Ipobiemuoro obyueHus
. UrpoBsle
. MaopManinoHHO-KOMMYHHKAITIOHHBIC
. Pa3BuBaromiero o6yuenus
. [IpoekTHbIE
. AuddepeHunpoBaHHOT0 00yUeHUs
. CocraBieHus alropuT™Ma BBITIOJTHEHHUS 3aaHUS
. Pa3BuTHS HaBBIKOB CaMOIIPOBEPKH, CAMOKOHTPOJIS
10. KoncrpyupoBanus (MOI€IUPOBAHUS)
11. UKT-Trexnonoruun

@opmbl opraHu3anuu o0pa3zoBaTesibHOr0 mpouecca: OOmexnaccHble (HOpMBI:  YPOK,
co0eceloBaHue, KOHCYJIbTAlUs, MpakThdyeckas padora. ['pynnossie popmel: rpymnmnoBas padoTa Ha
ypOKe, TPYIIOBOM TMPAaKTUKyM, TPYIIIOBBIE TBOpUYECKHE 3adaHus. VHIUBHUIyanbHBIC (OPMBI:
paboTta ¢ nUTEpaTypoil WM ANEKTPOHHBIMU UCTOYHMKaMU WHOpMaIuu, paboTa Ha KOHTYPHBIX
KapTax, IHUCHBMEHHBIC YIPAKHEHUS, BBHINIOJHCHUEC WHAWBHIyAIbHBIX 3aJlaHUi, pabora ¢
00y4aroIuMu IporpaMMamMi 3a KOMITBIOTEPOM.

O 00 1 N DN WM —

MeTtoabsl 00ydeHHsl: CIOBECHble — paccka3, Oeceia; HamIAgHble — WJUIIOCTPALUHU,
JEMOHCTpAllUM KaK OOBbIYHbIE, TaK U KOMIIBIOTEpHbIE; MPAKTUYECKHE — BbBIIOJHEHUE
MIPAKTUYECKUX paboT, caMocTosTeNbHAs paboTa CO CIIPaBOYHMKAMU M JUTEpaTypoil (OOBIYHON M
ANIEKTPOHHON), CaMOCTOATEIbHbIE NHCbMEHHbIE YIPaKHEHUS, CaMOCTOsTeNlbHas pabora 3a
KOMITBIOTEPOM.

Buasbl u ¢popmbl KOHTPOJIsSi: PPOHTANTBHBIN U UHAMBUYaJIbHBIN OMPOC; OTYETHI MO MPAKTUYECKUM
u paboTam; TBOpUYECKHE 3a/laHus (3aliuTa peepaTroB U MPOEKTOB, MOJECIMPOBAHNUE MPOIECCOB U
00BEKTOB), TECTOBBI KOHTPOJIb, IPOBEPOUHBIE U MPAKTHUECKUE PabOTHI.

PabGouast mporpamma opueHTHpoBaHa Ha Tmomolb pedbenky ¢ OB3 B peammsanum ero
WH/IMBUYalIbHBIX 00pa30BaTEIbHBIX BO3MOXKHOCTEH M MOTPEOHOCTEH M CO3JaHUE YCIOBHUU IS
YCHEIIHOTO Pa3BUTHS C YYETOM HHAMBHUAYAIbHBIX OCOOEHHOCTEH NMCHUXUYECKOro M (PU3NYECKOro
30poBbsi. BBHIy mncuxonormuyeckux ocobeHHocred gereit ¢ OB3, ¢ menblo ycuieHus
MPaKTUYECKOW HANpPaBICHHOCTH OOyYeHHsS TNPOBOJUTCS KOPPEKIMOHHAas pabora, KoTopas
BKJIIOYAE€T OPTaHU3aIMIO JIOTOJHUTENbHBIX 3aHATUI 10 MpenMeTy, a Takxke O0e30apbepHOi,
pa3BuBaoOIIeld MPEAMETHON Cpeapl — CO3/aHue aTMoc(epbl 3MOLUOHAIBHOTO KoMmdopTa,
¢dbopmMHpoBaHKE B3aMMOOTHOUICHUH B JyXe COTPYAHUYECTBA U NMPUHATHS OCOOCHHOCTEW KaXKIOro
— (opmupoBaHue MO3UTHUBHON, COLIMAILHO HAINPABJICHHON y4yeOHONH MOTHBAlMM — IPUMEHEHHE
aJIeKBaTHBIX BO3MOXKHOCTSM U TOTPEOHOCTSIM O0Oydaromerocss COBPEMEHHBIX TEXHOJOTHH,
METO/IOB, MPUEMOB, (OopM opraHu3aIuu yaeOHoi paboThl : paboTa ¢ pUCYHKaMH ,CHCTEMaTHYeCKast
clioBapHasi paboTa paciupser JEKCHUYEeCKUH 3amac JeTei CO CHUKEHHBIM HHTEJIEKTOM, TOMOTaeT
UM TpPaBUIBHO YIOTPEOJATh HOBBIE CJIOBa MIpH MNuchMe .BaxHeillryio ponb B OBIaJECHUH
OMOJIOTMYECKUMHU TIOHATHSIMH HWTPAIOT JIOTUYECKHUE JCUCTBHUS: CpaBHEHHE U YCTaHOBJICHHUE
MPUIMHHO — CJICICTBEHHBIX CBs3EH, paboTa ¢ TabIUIIaMHu.



IIpu opranuzanum y4eOHbIX 3aHATHI ¢ yyamumucs ¢ OB3:
1. OcymiecTBaseTCA MHANBUAYATBHBIA IMOIX0/] K KOKIOMY yUalIleMycs.

2. [IpenoTBpamiaeTcst HACTYIIEHUE YTOMIICHUS, HCTIONb3YIOTCS JIJIsl 3TOTO pa3HOOOpa3HbIe
cpencTBa (YepeoBaHre YMCTBEHHOM U NMPAKTUUECKOU JEATEIbHOCTH, MPEMOAHECCHUE MaTepuaa
HEOOJIBIIMMHU JJ03aMH, UCIIOJIb30BAHNE UHTEPECHOTO U KPACOYHOTO TUAAKTUUYECKOI0 MaTepuraa)

3. Coburo1aeTcsi HOBTOPHOCTH OOYUYEHHS Ha BCEX 3Tarax ypoka.

4. ITposiBIATH 0COOBIH Meaarornyeckuii TakT. IIocTOSHHO o MeyaTh U MOOLIPATh MaJeiine
yCIleXH JieTel, CBOeBPEMEHHO M TAKTUYHO [TOMOIaTh KaXJIOMy peOeHKY, pa3BUBaTh B HEM Bepy B
COOCTBEHHBIE CHJIBI U BO3MOYKHOCTH.

Iliianupyembie pe3yiabTaTrbl (JIMYHOCTHBIE, NpeIMeTHbIE, MeTalpelMeTHbIe pPe3yJbTAThI
0CBOEHHSI Y4eOHOr0 npeaMeTa)

IleHHOCTHBIC OPHEHTHUPHI Kypca XMMHH B OCHOBHOHM IIKOJE OMPENCISIOTCS  CHEIH(PUKOM
XUMHUHM Kak Haykd. [IoHSTHE «IIEHHOCTH» BKIJIIOYAET €IWHCTBO OOBEKTHUBHOTO (caM OOBEKT) U
CyOBEKTUBHOTO (OTHOIICHHE CYOBEKTa K 0OBEKTY), TOITOMY B KaUeCTBE IICHHOCTHBIX OPUEHTHPOB
XUMHYECKOro 00pa3oBaHUSl BBICTYHNAIOT OOBEKTHI, M3Y4YaeMbIE B Kypce XUMHH, K KOTOPOMY Y
oOydaromuxcst (OpPMUPYETCsS I[EHHOCTHOE OTHOIICHWE. [Ipu 3TOM BeAyNIYyIO pPOJb HUIPAIOT
MO3HABATENbHBIE [IEHHOCTHU, TaK KaK JaHHBIM yuyeOHBIH MpeaMeT BXOIUT B TPYMIY MHPEIMETOB
MO3HABATEJIBHOTO IUKJIA, TJIABHAS LIE€JIb KOTOPBIX 3aKII0YAETCS B U3YYEHUU TPUPOJIBL.

OcHOBY T1O3HaBaTENbHBIX IIEHHOCTEM COCTaBIIIOT HAy4HbIE 3HAHUS, HAy4YHbIE METObI
MO3HAHMS, a IIEHHOCTHBIC OpUEHTAlNH, (HOPMHUPYEMBbIE Y OOYYArOIIMXCS B TMPOIECCE HM3YyUECHHS
XUMHH, IPOSBIISAIOTCS:

— B IIPU3HAHUHU LICHHOCTH HAy4YHOT'O 3HaHUs, €r0 NPAaKTUYECKOM 3HAYMMOCTH, JOCTOBEPHOCTH;

— B LIEHHOCTH XMMUYECKUX METOJIOB UCCIIEA0BAHHUS )KUBOW U HEKUBOM ITPUPOJIBL;

— B [IOHMMaHUHU CIIOKHOCTH U IIPOTUBOPEUYMUBOCTH CaMOI'0 MPOILIECCa ITO3HAHUS KAK U3BEYHOTO
CTPEMJICHHUS K UCTUHE.

B kagectBe OOBEKTOB IIEHHOCTEW TpyJna W OBITa BBICTYMAIOT TBOpPUYECKas CO3UAATENIbHAS
JesITeNIbHOCTh, 370POBBIN 00pa3 *KU3HU, a IIEHHOCTHBIE OPHUEHTAIlMU COJIEPKaHUs Kypca XHUMHUU
MOTYT paccMaTpUBaThCs Kak (OPMUPOBAHUE:

- YBOXUTEILHOTO OTHOLICHUS K CO3UIATEIbHON, TBOPUYECKOU NESITEILHOCTH;

- MOHUMAaHUS HEOOXOIUMOCTH 3I0POBOTO 00pa3a KU3HH;

— TMOTPeOHOCTH B O€3yCIIOBHOM BBITIOJTHEHUH MPaBUI 0€30M1aCHOTO HCIIOIH30BAHUSI BEIIECTB B
MTOBCETHEBHOM KU3HU;

— CO3HATENILHOTO BhIOOpa OyayIIeil mpodecCHOHANBHON 1eITeIbHOCTH.

— OnbIT 3MOUMOHAIBHO-IIEHHOCTHBIX OTHOILIEHWM, KOTOpBIE YydYallMecs TMOJy4arT MpHU
W3yYeHUH Kypca XHMHH B OCHOBHOM IIIKOJIe, CIIOCOOCTBYET BBICTPAMBAHUIO WMHU CBOEH
JKU3HEHHOU MO3ULINH.

XuMus TI03BOJISIET (POPMUPOBATH MOTPEOHOCTh YENIOBEKA B KPAcoTe M JACATEIHLHOCTH MO 3aKOHAM
KpacoTbl, TO €CTh 3CTETUYECKHUE LIEHHOCTH.
Kypc xumum oOnamaer BO3MOXHOCTAMHU Mg (POpMHpPOBaHUS KOMMYHHUKATHBHBIX IIEHHOCTEH,
OCHOBY KOTOPBIX COCTAaBIISIFOT MPOIIECC OOIEHUs, TPaMOTHAsl pedb, a IIEHHOCTHBIE OPHUEHTAIIUU
HaIlpaBJICHbl HA BOCIIUTAHUE Y YYALIUXCH:

— MPaBWIBHOIO UCIIOJIb30BAHUSI XUMHUECKOW TEPMUHOJIOTMN U CUMBOJIMKY;



— TOTpPeOHOCTH BECTH UAJIOT, BHICIYIINBATh MHEHHE ONIOHEHTA, y4aCTBOBATh B IUCKYCCHH;
— CIOCOOHOCTH OTKPBITO BBIPAXKAaTh U apTyMEHTHPOBAHO OTCTAUBATh CBOIO TOUKY 3PEHHUS.

Oco0eHHOCTH coJep:KaHusl O0y4eHUs] XUMHUM B CpefHel (MOJIHOM) mIKoyie 00yCIIOBJICHBI
crenu(puKoil XUMUHN KaK HayKH U MOCTaBJICHHBIMU IelsMU. OCHOBHBIMH MPOOIeMaMHU XUMHH
SIBJIAIOTCSL U3yUYEHUE COCTaBa M CTPOCHUS BEIIECTB, 3aBUCUMOCTH UX CBOWCTB OT CTPOCHUA,
MOJIy4E€HHE BEUIECTB C 3aJaHHBIMU CBOMCTBAMHU, UCCIIEIOBAaHNE 3aKOHOMEPHOCTEH XUMHUYECKUX
peakuuii W myTed ymnpaBieHHs MMM B IIENIAX IOJY4YeHHUS BEIIECTB, MaTEpPHUajOB, SHEPTHUU.
[ToaTromy B pabodeil mporpamMme 1Mo XMMHUU HalUId OTPAKEHHE OCHOBHBIE COZEpKaTelbHbIE
JTUHUY:

«BGH_ICCTBO» — 3HaHUA O COCTaB€ U CTPOCHUHU OPraHUYCCKUX BCIICCTB, HUX BaKHEHIIINX
(1)I/ISI/II‘I€CKI/IX U XUMHNYCCKHX CBOﬁCTBaX, OHOJIOTMYECKOM ﬂCﬁCTBHH.

«XuMHuUecKas peaKuuAg» — 3HAHUA 00 YCIIOBUAX, B KOTOPBIX HNPOABJISIFOTCSA XUMHUYCCKUC CBOMCTBA
OpraHn4€CKux BCIICCTB, criocobax YHpaBJICHUA XUMHYCCKUMU IIPOLCCCaMU.

«IIpumeHeHne BEMIECTB» — 3HAHUS W OMbBIT MPAKTHYECKOM JEATEIBHOCTH C
OpraHUYECKUMU BEIIECTBAMH, KOTOPbIE HauboJee 4acTo YMNOTPEOISIFOTCS B
MOBCEHEBHON J>KU3HU, IIMPOKO HCIOJIB3YIOTCS B IMPOMBIIIJIEHHOCTH, CEJIIBCKOM XO3SHUCTBE, Ha
TpaHCIopTe.

«SI3BIK XUMHM» — CHCTE€Ma BaKHEHIIMX MOHATUH XMMUHM M TEPMHHOB, B KOTOPBIX OHHU
OIMCHIBAIOTCS, HOMEHKJIATypa OpraHMYeCKMX BEUIECTB, T. €. UX Ha3BaHUA (B TOM 4HCIE U
TPUBHAJIBHBIE), XUMUYECKHE (DOPMYIIBI U ypaBHEHMs, a TaKXke MpaBuiia mepeBoja MH(popMaum ¢
€CTECTBEHHOT'O S3bIKa Ha SI3bIK XUMUHU U OOpaTHO.

OO0mas xapakrepucTuka yue0OHOro npeamera
Coneprkanne Kypca XUMUU Ha 0a30BOM YPOBHE TIO3BOJIHT:

— COXPaHUTH JIOCTATOYHO LEJTOCTHBIN U CUCTEMHBIN KYpPC XUMUH, KOTOPBIN
(dhopmupoBasICs Ha MPOTSHKEHUH JIECATKOB JIET, KaK B COBETCKOM, TaK U B POCCUICKOMN
LIKOJIE;

- OCBO60}II/ITB KYypC OT U3JIMITHE TCOPETUSUPOBAHHOI'O U CJIIOKHOI'O MaTepuala, ajd
OTpa6OTKI/I KOTOpOro Tpe6yeTC$I HEMAJIO BpECMCHU;

— MAaKCHUMaJbHO COKpPAaTHTh Ty ONHCATEIbHYIO YacTh B COJCpXKAaHUM y4eOHOH
JTUCIUIUTAHBI, KOTOpas HOCUT Cyry0O YacTHBIM XapakTep W yMECTHa, CKopee, s
MPOUIHHBIX IITKOJ U KJIACCOB;

— BKJIKYUTh B KypC MaTepHall, CBS3aHHBIM C TOBCEIHEBHOM MXW3HBIO YEJIOBEKA, C
Oyaymeit mpogeccuoHaNbHON NeSTeNbHOCThIO BBITYCKHHMKA, KOTOpas HE MMEET SIPKO
BBIPA)KCHHOMW CBSI3U C XUMHEH.

JINYHOCTHBIMH pe3yJbTaTaMHi U3YUCHUA ITPECAMETA «XUMUSD IBISIOTCS CICOAYIOMUEC YMCHUSA:

- B LIEHHOCTHO-OPUEHTAIIMOHHOM cepe — UyBCTBO FOPAOCTH 32 POCCUHUCKYIO XMMHUYECKYIO HAyKYy,
IyMaHM3M, OTHOILIEHHE K TPYAY, LeIeyCTPEMIICHHOCTb;

- B TPyIOBOH c(epe — TOTOBHOCTh K OCO3HAHHOMY BBIOOpPY HayibHEHIell oOpa3oBaTeiabHON U



npoeCCUOHATTLHON TPACKTOPHH;

- B II03HABATEIbHOM (KOIHUTHBHOM, HMHTEJUIEKTyalbHON) cdepe — yYMEHHEe YNpaBisaTh CBOEH
[I03HABATEJIbHOM E€ATEIbHOCTBIO.

MeTaHpe}lMeTHLIMI/I pe3yJbTaTaMi OCBOCHHA BBIITYCKHUKAMU OCHOBHOM IIIKOJIBI [nporpamMmmsl 110
XHUMHU ABJIAIOTCA:

- HCIOJIb30BAaHUE YMEHUNM W HAaBBIKOB pA3JIMYHBIX BUIOB II0O3HABATEIBHOM JEATEIbHOCTH,
IPUMEHEHUH  OCHOBHBIX  METOJOB  IO3HAHUA  (CUCTEMHO-MH(OPMALMOHHBIA  aHaIM3,
MOJIETIMPOBAHUE) JUIsl U3YUEHUS Pa3IMYHbIX CTOPOH OKPY’KaloIEeH 1eHCTBUTEIbHOCTH;

- UCIOJIb30BAaHNE OCHOBHBIX MHTEIIEKTYaJIbHBIX OIeparuii: GopMympoBaHUE TUIIOTE3, aHATIU3 H
CUHTE3, CpaBHEHHE, 0000IleHNEe, CUCTEMAaTHU3als, BhISIBICHUE MPUYUHHO-CIIECICTBEHHBIX CBS3EH,
MOMCK aHaJIOTOB;

- YMEHHE TeHEPUPOBATh UJICH M ONIPECIIATh CPEJICTBA, HCOOXOAMMBIE JIJISl UX PeATU3AIINN;

- YMCHHUC OIIPCACIIATH LCJIW U 3a4a4u ACATCIIbBHOCTH, BLI6I/IpaTB CpeacTtBa pcaiu3alluyu HOCIN H
IMPUMCHATH UX HA INPAKTUKE,

- UCIIOJIb30BAaHUE PA3JIUYHBIX UCTOYHHUKOB JUIsl MOJIYYEHUsI XUMHUECKOW MH(OpMaIuy, MOHUMaHUe
3aBHCUMOCTH COJIepKaHUsI U (HOPMBI MpencTaBieHUs] MHPOPMAIUK OT Ieliell KOMMYHHUKAIIUU |
azpecara.

IIpenmeTHbie pe3yabTaThl W3YUYCHHS XUMHW IMPEIOCTABISICT YYCHHUKY BO3MOXHOCTh Ha
CTYIIEHU CpeTHETro (IIOJHOTO0) 00111ero o0pa3oBaHus HAYYUThCS:

B noznaBarensHOM chepe:

- 1aBaTh OTNPENeIICHUS] H3yYCHHBIM MTOHATHUSIM;

- OMMCHIBATh JEMOHCTPALIMOHHBIE U CAMOCTOSTEILHO POBEIEHHBIE IKCTIEPUMEHTBI, UCIIOb3YsI IS
ATOrO €CTECTBEHHBIN (PYCCKUI, POJIHOM) A3bIK U S3bIK XUMHH;

- OMMCHIBATh U pa3anyaTh U3y4YE€HHbIE KJIACChl HEOPTaHMUECKUX U OPraHMYECKUX COEAMHEHUH,
XUMHAYECKHE PEaAKIINH;

- KJIJacCU(PULIMPOBATh N3yUYE€HHBIE OOBEKTHI U SBJICHUS;

- HaOIOAaTh AEMOHCTPUPYEMBIE 1 CAMOCTOSTEIHHO TIPOBOAMMEIE OTIBITHI, , XHMUYECKUE PEaKIiH,
[pOTeKaroIue B MPUPOJIE U OBITY;

- JIeNIaTh BBIBOJIBI M YMO3AKITIOUEHHSI U3 HAOMIOACHNH, N3YYEHHBIX XUMHUECKUX 3aKOHOMEPHOCTEH,
MIPOrHO3UPOBATh CBOMCTBA HEU3YUYEHHBIX BEILLIECTB 10 AHAJIOTUU CO CBOMCTBAMU U3yUEHHBIX;
-CTPYKTYypUPOBATh N3YUYECHHBIH MaTepHa;

- HHTEPIPETUPOBATh XMMUYECKYIO0 HH(POPMALIMIO, TOJYyYEHHYIO U3 APYTHUX HCTOUHUKOB;

- OTIMCHIBATH CTPOCHUE aTOMOB |-4-TO TIEPHOIOB C HCIOIB30BAaHUEM JIEKTPOHHBIX KOH(PHUTYpaIid
aTOMOB;

- MOJICIUPOBATH CTPOEHHE MPOCTEUIIINX MOJIEKYJT HEOPTaHUIECKUX U OPTaHUYECKUX BEIIECTB,
KpPHUCTAJIIOB,;

B 1ieHHOCTHO-OpHeHTaIMOHHO chepe

— aHAIM3MPOBATh M OLICHUBATH MOCJIEACTBUSA JJIsl OKpY Karoliel cpesibl ObITOBOM U
MIPOU3BOJICTBEHHOH JIEATETLHOCTH YEIIOBEKA, CBA3aHHOW C MepepaboTKON BEIIECTB.

B tpynoBoii chepe —

MPOBOJIUTH XUMHUYECKHH IKCIICPUMEHT.

B coepe pusnueckoit KynbTyphl —

OKa3bIBATh MEPBYIO MIOMOIIb IPH OTPABJICHUIX, 0KOTaX M APYTHX TPABMaxX, CBA3aHHBIX C
BEIIECTBAMH U JJa0OPATOPHBIM 000PYIOBAHUEM.



COAEP) KAHUE U3YUAEMOI'O KYPCA
11 KJIACC
Tema 1. ITepropmueckuit 3akoH 1 cTpoerreatoma (6 1)

OtkpbiTue J[. U. MenneneeBboiMm Ilepuonumue ckoro 3akKoHa.
[lepBbie TONBITKM KJIACCU(PUKAINU XHUMHYECKHUX OJIEMEHTOB. BakHeiue
MOHATHUS XWMHH: aTOM, OTHOCHUTEJIbHAsg aTOMHas W MOJEKYJsApHas MaccChl.
OtkpeiTue [[. Y. MenaeneeBsiM Ilepuonnyueckoro 3akona. Ilepuonmueckuid
3akoH B ¢popmynupoBke /1. 1. Menaeneena.

[Tepuonnueckas cucrtema J[. U. Menneneena. llepnonuueckas
cuctema JI. WM. MengeneeBa kak TIpaduUUecKoe  OTOOpaKeHUE
MEPUOANYECKOTO 3aKOHA. Pa3nnuHbple BapuaHTBl NEPUOIUYECKOW CHUCTEMBI.
Ileproasl n rpynmel. 3HaYEHUE NEPUOIUUYECKOTO 3aKOHA U IEPUOIUYECKOMN
CUCTEMBI.

NPOTOHBI W HEUTpPOHBI. M3otombl. HM3oTombl BOmopoaa. DIEKTPOHBI.
DnekTpoHHasi 000Jiouka. DHepreTuYyeckul ypoBeHb. OpOutanu: s u p. d-
OpOutanu. PacnpeneneHue -3JIEKTPOHOB MO HHEPreTUYECKUM YPOBHSIM U
opOuTansaM. DIEKTPOHHBIE KOHPUTYpAIIMU aTOMOB XUMHUYECKUX IJIE€MEHTOB.
BasieHTHBIE BO3MOXHOCTH aTOMOB XMMHUYECKHUX 3JIEMEHTOB.

I[lepuoanuecknii 3akOH U cTpoeHHe aromMa. COBpPEMEHHOE TIOHSITUE
XUMHU4Yeckoro »syemeHta. CoBpemMeHHass (OPMYyJIUPOBKA TEPUOIUYECKOTO
3akoHa. [IpuumHa TEPUOAUYHOCTU B HM3MEHEHUU CBOUCTB XUMHYECKUX
ayieMeHTOB. (OCOOCHHOCTH 3arloJIHEHUsI JHEPreTUYECKUX YpPOBHEH B
AJIEKTPOHHBIX O0O0JIOYKAX aTOMOB IE€PEXOJHBIX 3JIEMEHTOB. DJIEKTPOHHBIC
CeMEeMCTBa DJIEMEHTOB: S-HU p-3JieMeHThI; d- u f-aemMeHThI.

JMemoncTpanumn. Pasnuunbsie ¢opmbl  Ilepuonmueckoin cucremsr [ H.
Menneneena.

Tema 2. Ctpoenne Bemectsa (18 u)

KoBanenTHasgs xumuyeckas cBsa3b. IloHsATHe O KOoBajneHTHOM cBsa3u. OO1as
3JIeKTpOHHAas napa. KpaTHOCTh KOBaJIECHTHOM CBSI3U. DJIEKTPOOTPHUILIATEIIBHOCTb.
ITepexpbiBaHrE 2JIEKTPOHHBIX OpOUTaJieil. G- U TT-CBsI3U. KoBajieHTHas TIoJIsIpHast
M KOBaJICHTHas HEIOJsSIpHass XUMHU4YecKue CBs3u. OOMEHHBIM U JOHOPHO-
aKIENTOPHBIM MeXaHW3Mbl OOpa30BaHUs KOBaJIECHTHOM CBsi3U. BemiecTBa
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJIIPHOTO CTPOCHUS. 3aKOH MOCTOSIHCTBA COCTaBa
JIJIsl BELIECTB MOJICKYJIAPHOTO CTPOECHUS.

MonHas xuMmuueckas cBA3b. KaTHOHBI U aHUWOHBI. MlOHHAs CBs3b U €€
cBouicTBa. MIOHHas CBA3b Kak KpaWHUW CIy4Yad KOBAJECHTHOU MOJIIPHOU CBS3H.



®opmynbHas eauHuna BemecTBa. OTHOCUTENBHOCTh JECJICHUS XUMHUUYECKUX
CBA3€EH HA TUIIBI.

MeTtannuueckass XumMuueckas cBsi3b. OOmue (usnueckue CBOMCTBA
METAJUIOB. 3aBHUCUMOCTb JJIEKTPOIPOBOJHOCTH METAUIOB OT TEMIIEPaTypBhl.
CmuiaBbl. YepHbI€ U IBETHBIE CILIABBI.

ATrperatHblie COCTOSHHUS BemectTBa. ['a3pl. 3aKkoH ABOrajapo s
ra3oB. MoJsipHBIN 00beM ra3000pa3HbIX BemecTs (MpH H. y.). KUIKoCTH.

Bomoponnast xumuueckass CBsi3b. BogopoaHasi CBs3b, Kak OCOOBIM clydai
MEXMOJICKYJIIPHOTO B3aMMOJCUCTBHsI. MexaHW3M €€ oOpa3oBaHUS U
BJIMSIHUE Ha CBOMCTBa BEIECTB (Ha mpuMepe Bojibl). Mcmonb3oBaHue BOJBI B
ObITYy M Ha TPOU3BOJACTBE. BHYTpu- MolsieKkyJisipHass BOJOPOJHAs CBA3b M €€
OumoJioru4yeckas posib.

Tuner KPUCTAIIHNYCCKHUX PCIICTOK. KpI/ICTaJIJII/I‘IG CKas PpPCIICTKaA.
I/IOHHBIG, MCTAIIHUYCCKHUC, ATOMHBIC MW MOJICKYJUIPHBIC KPHCTAJJIMYCCKHUC
PCIICTKH. AJ'IJ'IOTpOl'II/IH. AMOp(pHBIC BCIICCTBA, UX OTIINYUTCIILHBIC CBOICTBA.

Yucteie BCIICCTBA CMCCH. CMecu U XUMHUYECKHUE COCOIHNHCHM. I'omorensnsie u
T'CTCPOIrcHHBIC CMCCH. MaccoBast 1 o0beMHas J0JIM KOMIIOHCHTOB B CMCCH.
MaccoBas J0JIs1 HpHMCCCﬁ. Pemenue 3alaB Ha MAaCCOBYIO IOJIO HpHMGCCﬁ.
Knaccn(bm(aunﬂ BCHICCTB I10 CTCIICHU MX YHUCTOTHI.

JucnepcHrie cuctemsl. [lonsatue nqucnepcHoit cuctemsbl. JlucnepcHas ¢daza u
nucnepcuoHHas cpena. Kiaccudwukanms aucnepcHbix cucteM. KoimoumHbie
JTUCIIEPCHBIE CUCTEMbI. 30JId U TeJU. 3HAYEHUE AMCIEPCHBIX CHUCTEM B MPUPOJIE U
YKA3HU YEJIOBEKA.

JemoHcTpanuu. Mojienb KpUCTAINIMYECKON pelIeTKu xjaopuaa Hatpus. O06pasiibl
MHUHEPAIOB C HOHHOW KPUCTAJUIMYECKON PELIETKOMN: KallbLIMTa, raaura. Moaenu
KPUCTAIUIMYECKUX PEIIETOK «CyXOro JibJa» (Wiu uona), ainmasa, rpadura (uim
KBapua). Monens MOJSIpHOTO 00beMa ra3oB. Tpu arperaTHbIX COCTOSIHUS BOJBI.
Juctrmisiist  BoAsl.  OOpasibl  pa3iMyHBIX JIUCIEPCHBIX CHUCTEM: 3MYJIbCHUH,
CyCneH3ul, a’po3oseil, rexeit u 3onei. Koarynsauus. Cunepesuc. Dpdekt Tunaans.

JlabopaTopHubie onbiThl. 1. OnpesneneHre CBONCTB HEKOTOPBIX BEIIECTB HA OCHOBE
TUIMA KPHUCTAUIMYECKOW pemeTku. 2. O3HAKOMJICHHE C KOJIISKIMEH IOJIMMEPOB,
IJIacTMAacC M BOJIOKOH M wu3aeauil u3 Hux. 3. JKECTKOCTh BOJBI. YCTpaHEHHE
KECTKOCTH BOJbI. 4. O3HAKOMJIEHHE C MUHEPAJIbHBIMU BoAaMu. 5. O3HaKOMIJICHUE C
JTUCTIEPCHBIMUA CUCTEMaMH.

IIpakTnyeckoe 3anaTue Ne 1. [lonydyenue u pacrno3HaBaHUE ra3oB.

Tema 3. Dnextpomutrueckast aucconuanus (19 q)



PacTBOopbl. PacTBOpHl Kak ITOMOI€HHBIE CHUCTEMBI, CO- CTOSIIME W3 YACTHI]
pacTBOpHUTENSI, PACTBOPEHHOI'O BEILIECTBA U IMPOAYKTOB UX B3aWMOICUCTBHUSI.
PactBopenne kak  (GU3MKO-XMMHUYECKHMM  mporecc. MaccoBas  10s
pacTBOPEHHOI0 BeEHIeCTBA. Tunbl pacTBOPOB. MoisipHas KOHUEHTpaLHUs
BelecTsa. MuHepaibHbIe BOJIBI.

Teopuss H3IEKTPOTUTHUYECKOUN AUCCOUNUANUU. DIEKTPOJIUTHl U
HEAJIEKTPOIUTHI. CTENEeHb 3JEKTPOJUTHUYECKON aucconuanuu. CUIIbHBIE W
ciabple  AJEKTPOJIUTHL. YpPaBHEHUS JJICKTPOJUTHUUECKOM AUCCOLMAIIWH.
Mexanu3zm  guccounanuu. CryneHyatas  guccoumanus. BoaopoaHblil
I1I0Ka3aTellb.

Kucnotel B cBeT€ TEOpPUHM DIIEKTPOJIUTHUECKON nuccoumanuu. OOmue
CBOMCTBA HEOPraHUYECKUX W OPTaHUYECKUX KHCJIOT. Y CJIOBUS TEUECHUS
peakuui MeXay dJeKTpoiauTamMu 10 KoHua. Crenuduyeckue CBOICTBa
A30THOM, KOHLICHTPUPOBAHHON CEPHOWHU MYyPaBbUHOM KHUCIIOT.

OcHOBaHMSI B CBET€ TEOPUH DICKTPOJUTHUUYECKON HAUCCOLMALMNU, HUX
Kinaccudukanuss U oOmme CBOMCTBA. AMHUHBI, KaK OpPraHUYECKHE OCHOBAHUS.
CpaBHEHUE CBOWMCTB aMMHaKa, METHWJIIAMWHAW aHUJIMHA.

Cosu B cBETE TEOPUU DICKTPOIUTHUECKON AUCCOIUAIINN, UX KIaCCUPUKAIIUS
u obmue coicTBa. Conu Kucible U OCHOBHbIE COJIM OpraHMYECKUX KHCIOT.
Mpbuia.  DJEKTPOXMMHYECKHH  pSAJ  HAIPSHKEHUM  METAUIOB W €r0
WCIIOJb30BAaHUE  JJI  XApaKTEpPUCTUKH BOCCTAHOBUTEIBHBIX  CBOMCTB
METaJJIOB.

I'maponus. Cnywyau ruaponusa coseit. Peaknusi cpenwst (pH) B pactBopax
TUJIPOTIU3YIOIMXCS coed. [ Mapoan3 opraHn4ecKux BEeIIECTB, €ro 3HaYECHUE.

JldemoncTpanuu. VMcneiTanue pacTBOPOB 3JIEKTPOJIUMTOB M HERJIEKTPOJIUTOB Ha
NpeaMeT  JUCCOLMAIMU.  3aBUCUMOCTb  CTENEHU  DJIEKTPOJUTHYECKOU
JIUCCOIMAIIUM YKCYCHOM KUCJIOTHI OT pa30asiie HUsl pacTBopa. [Ipumepsl peakuuii
WOHHOrO oOMEHa, WHIAyIMUX ¢ oOpa3oBaHMEM OcCajKa, ra3sa WJIHd BOJBI.
XUMHUUYECKME CBOMCTBA KHUCJOT: B3aMMOJEMCTBUE C METAJUIAMU, OCHOBHBIMHU U
aM(OTEPHLIMH OKCHJIaMHM, OCHOBaHUSIMH (I[eJIOYaMH W HEPACTBOPUMBIMHU B
BOJIC), COJIsIMU. B3amMopaeicTBHE a30THOM KHCIOTBI C Menblo. PasOamieHue
cepHo KUCIOThl. OOyTIMBaHNE KOHIICHTPUPOBAHHON CEPHOM KHUCIIOTOW Caxapo3bl.
XYWMHUYECKME CBOMCTBA LICJIIOYEW: PEeaKUUsl HEUTpaAJIU3alii, B3aUMOJCUCTBUE C
KUCJIOTHBIMU OKCHJIaMM, COJISIMA. PasiiokeHne HEepacTBOPUMBIX B BOJE
OCHOBAaHUM NpPHU HarpeBaHUHU. XHUMHYECKHUE CBOMCTBA COJIEW: B3aUMOIEHCTBUE C
MeTaJUlaMH, KHACJIOTaMH, IeJo4YaMu, ¢ APYyruMHu coyisiMu. ['maponmu3 kapOuma
kanpuusi. M3ydyenue pH pacTBOpOB TUApPOJU3YIOLIUXCS COJIe: KapOOHaTOB
LIEJIOYHBIX METAJJIOB, XJIOpU/Ia U alleTaTa aMMOHHUS.

JlaGopaTopHbie onbITHI. 6. O3HAKOMIIEHHE C KOJUIEKIIUEH KUCIIOT.



7. llomyyeHue U CBOWMCTBa HEPACTBOPUMBIX OCHOBaHHU. 8. O3HAKOMJIEHHE C
KOJUIEKIIME oOcHOBaHUU. 9. (O3HAKOMJIEHHME C KOJUIEKIIUEH MHHEPAJIOB,
cogepxkamux coiau. 10. McnbeltaHne pacTBOpPOB KHCIOT, OCHOBAaHHM U COJIEH
nHaukaropamu. 11. Pasnuuneie ciyuan runaponmsa coiedd. 12, T'maponus
XJIOPUJIOB U alleTaTOB IIEJIOYHBIX METAJIOB.

IlpakTuuyeckass paGora Ne 2. Pemenwe SKCHepUMEHTAJbHBIX  337a4  Ha
UACHTU(DUKAIINIO HEOPTAHUUECKUX U OPTaHMYECKUX COCTUHEHUI.

Tema 4. Xumuyeckne peakun (21 1)

Knaccudpukanuus xumumumueckux peaxknuil. Peaknuu, maymue 6e3
U3MEHEHus1 cocTaBa BeulectB. Kiaccupukanuus 0o YHCIYy H  COCTaBYy
pearupyronmx BELIECTB M IIPOAYKTOB peakuuu. Peakuuu — pasiioKeHwus,
COCIMHEHMS, 3aMmelleHus W OoOMeHa B HEeOpraHM4eckol xumuu. Peakuuu
NPUCOEAVHEHUS, OTLICIJICHHS, 3aMEIICHUS W H30MEPU3ALUU B OPraHUYECKOU
XuMuH. Peakuyu noimMepu3anny Kak YaCTHBIM CIlydal peakiui IPUCOETUHEHMS.

TernoBoit 3G@EKT XUMHUYECKUX peakiuil. DK30- U DHIOTCPMHUUECKHUE
peakuuu. TepmoxumMuueckue ypaBHEHHUs. PacdeT koJimdecTBa TEMJIOTHI MO
TEPMOXUMHUUYECKUM YPABHEHUSIM.

CkopocTh XHUMHYECKHMX peakiuid. IloHsATHE O CKO pPOCTHM XHUMHYECKHX
peakiuii, aHaJIUTUYECKOE BbIPpA)KECHUE. 3aBUCUMOCTh CKOPOCTH PEAKIIMH OT
KOHIICHTpAIUU, JaBJICHUSI, TEMIEPaTyPbl, IPUPOJIbI PEATUPYIONIUX BEIIECTB,
IO/ UX COMPUKOCHOBEHUS. 3aKOH AECUCTBYIOIMX Macc. Pemenue 3amay Ha
XUMUYECKYI0 KUHETHKY.

Karamm3. Karamuszaropsl. Karamns. ['OMOreHHbIi W TeTEpOTCHHBIM KaTaliv3.
[TpuMepsl KaTaIUTUUECKUX MPOIECCOB B MPOMBIIUIEHHOCTH, TEXHUKE, OBITY.
DepMEeHTHI U UX OTJIMYMS OT HeOpra HU4EeCKUX KaTtaiu3aTopoB. [IpumeHenue
KaTajanu3aTopoB U (PEepMEHTOB.

Xumuueckoe paBHoBecue. OOpatumbie U HeOOpaTUMBIE PEAKIIHU.
XUMHYECKOE PAaBHOBECHE U CIOCOOBI €ro CMEIISHHS Ha MPUMEpPEe MOTyUYSHUS
ammuaka. CUHTE3 aMMHaka B TPOMBINUICHHOCTH. [loHATHE 00 ONTHUMAaIbHBIX
YCIIOBUSIX MPOBEICHUSI TEXHOJIOTHYECKOTO TIpoliecca.

OKHUCIUTENbHO-BOCCTAHOBHUTEIbHEIC IIPp oI CCCHhI.

OKHUCINUTEIbHO-BOCCTAHOBUTEILHBIE pCaKIIHH. OKHUcCInUTEND u
BoccTaHOBUTEb. OKHCIEHHE W BoccTtaHoBieHUE. CocTaBlieHHWE ypaBHEHUU
OKHCIIUTECIbHO-BOCCTAHOBUTEIILHBIX  PEAKIMU  METOJIOM  DJISKTPOHHOTO
OanaHca.

OO0mue cBOMWCTBaA METAJNJIO0OB. XUMHUYECKHE CBOMCTBA METAJUIOB Kak
BOCCTaHOBHUTEJIEH. B3auMmopaelcTBMe MeETalJOB C HEMETalaMHu, BOJOM,
KHUCJIOTaMU U pacTBopamu cosner. Meramorepmusi. Koppo3unus meTanios



KaK OKHCJIUTEIIbHO-BOCCTAHOBUTEINIbHBIN Mporiecc. CriocoObl 3aluThl METAJIOB
OT KOPPO3HH.

OOmme cBOHMCTBA HEMETAJIOB. XHWMHYECKHE CBOMCTBA HEMETAJUIOB Kak
OKHCIWTENer. B3aumonencrBue ¢ MeTaIaMH, BOJOPOAOM M JIPYTUMHU
HeMeTalJIaMHU. CsBoiicTBa HEMETaJlJIOB Kak BOCCTAHOBUTEIICH.
B3aumMogeiicTBUEe C OPOCTBIMHM M CJIOXHBIMH BEIIECTBAMU-OKHUCIUTEIISIMHU.
OO0mast XxapakTEepUCTHUKA TaJIOTE€HOB.

Onexktponuis. OOmme CcrmocoObl TMOMYYEHUS METALIOB W HEMETAJIOB.
DJEKTPOIN3 PacTBOPOB M PaCIIIABOB JJICKTPOJUTOB Ha MpPUMEpPE XJIOpHUIA
HATpUs. OJEKTPOJUTHUECKOE TIOJIyUYCHHUE aJTIOMUHUS. [IpakTueckoe
3HAYEHHE DJIEKTPOJM3a. | albBaHOILIACTHKA M FaJbBaHOCTETHSI.

3akmroueHue. llepCrneKTUBbl pa3BUTUS XUMHUYECKOU HAYKHM U XMMHUYECKOTO
MPOU3BOJICTBA. XUMHUS U MpobOeMa OXpaHbl OKPY KaroIlei cpebl.

JdemMoHcTpanmun. DK30TEPMHUYECKHE U HHIAOTEPMUYECKHE XUMHUYECKUE PEAKIIUH.
TeruioBbI€ SIBJICHUS IIPU PACTBOPEHUM CEPHOU KUCIOTHI U aMMHUAYHOM CEJIUTPHI.
3aBUCHUMOCTh CKOPOCTH pEakIMu OT TIPUPOABI BEIIECTB Ha IPUMEPE
B3aUMOJICUCTBHSI PACTBOPOB Pa3JIWYHBIX KHUCJIOT OJWHAKOBOW KOHILEHTpAIUU C
OJIMHAKOBBIMM KyCOYKaMH (TpaHyJiaMH) I[ITMHKA U OJIMHAKOBBIX KYCOUYKOB pa3HbIX
METaJUIOB (MarHus, I[MHKa, >JKeje3a) C pacTBOPOM COJITHOM  KHCJOTHI.
BzaumonelictBue pacTBOpPOB CEpHOM KHCIOTHI C pacTBOpaMu THOCYyIbdara
HATpUsl Pa3IMYHON KOHIEHTpAUMU W TeMneparypbl. Moaeib KUMSIIETO CIOS.
PaznmoxxeHnue mnepokcupa BoOAOpoda C  NOMOILIBKD  HEOPraHUYECKUX  Ka-
tanmm3atopoB (FeCly, KI) u mpuponasix 0OBEKTOB, COAEp KalIUX KaTa- Jia3y
(ceipoe Msico, kaprodenb). Ilpocreiiline OKUCIUTEILHO-BOCCTAHOBUTEIIHHBIC
pE€aKuuu: B3aUMOJECUCTBUE LIMHKA C  COJIIHOW  KHCJIO- TOM M JKeje3a C
cynbharom meau (II). Moaenp snekTponusepa. Mojieiapb dJIeKTPOJIU3HON BaHHBI
JUTSL TIOJTYYE€HUS aJTFOMUHUSL.

JlabopaTopubie onbiThl. 13. [lomyuenuwe Kuciaopoia paslokKEeHHEM MEPOKCHAA
BOJIOPOJIa C TIOMOIIBIO JTMOKCHJIa MapraHiia W KaTauasbl chiporo kaprodens. 14.
Peakius 3amerieHuss MeaM JKeae3oM B pactBope cynbdara memu (1), 15,
[Tonydyenne BOIOpOJA B3aUMOJICMCTBUEM KUCIOTHI C HUHKOM. 16. O3HaKoMmieHue
C KoJuleKnued MetayioB. 17. O3HaKOMIIEHHE C KOJUIEKIIMEH HEMETAIIOB.

IlpakTnueckas padora Ne 3 «I'eHeTnueckas CBsI3b MEKAy pa3IMUHBIMHM KjlaccaMu
HEOPTaHWYECKUX U OPraHUYECKUX BEILIECTBY

IINTAHUPYEMBIE PE3YJIBTATBI U3YUYEHUSA YYEBHOI'O ITPEJIMETA «XUMMUSD»
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA



YuyeHuk Ha 0a30BOM yPOBHE HAYYHMTCSH:

— MOHUMATh XUMHUYECKYIO KapTHHY MUPA KaK COCTaBHYIO YacTh LIEJTOCTHON HayYHOH KapTUHBI
MHUpa;

— PAaCKpbIBATb POJIb XUMHUHU U XUMHUUYCCKOI'O ITPOU3BOACTBA KaK HpOH3BOI[HTCJIBHOfI CHJIbI
COBPEMEHHOTI'O 06IHCCTB3;

— (bOpMYJ'II/IpOBaTb 3HA4YCHHUEC XUMHUU U €€ ,I[OCTI/I)KCHI/Iﬁ JIIA HOBCCI[HCBHOﬁ JKU3HHU YCIIOBCKA, —
YCTaHaBJIMBATb B3aUMOCBA3b MCKAY XUMHEH U APpYruMu €CTCCTBCHHBIMH HAYKAMU,

— (OopMyIMPOBATH OCHOBHBIE MOJOKEHUS TEOPUU XUMUYECKOTO CTPOCHHUS OPraHUYECKUX
coenuHennii A. M. bBytnepoBa u WIUTFOCTPUPOBATH UX IPUMEPAMH U3 OPraHUYECKON U
HEOPraHWYECKON XUMUU;

— apryMEHTUPOBATh YHUBEPCAIbHBIN XapaKTep XUMUYECKUX IOHATHH, 3aKOHOB ¥ TEOPUH IJIA
OpPraHUYeCKON U HEOPraHUYECKOU XUMHUH;

— ¢opmynuposats [lepuognueckuii 3axon . 1. MenaeneeBa u 3akOHOMEPHOCTH U3MEHEHUH B
CTPOCHHH U CBOMCTBaX XMMHUYECKUX 3JIEMEHTOB U 00OPa30BaHHbBIX UMHU BEIIECTB Ha OCHOBE
[Teproandaeckoii cucTeMsl kKak rpaduueckoro orodpaxkenus [leproaudeckoro 3akoHa;

— XapaKTEepU30BaTh S- U P-3JIEMEHTHI, a TAKKE KEJIE30 0 UX MOJ0KEHUIO B [lepnoanyeckoi
cucteme /1. 1. MeHaeneeBa;

— KJIacCU(UIIMPOBATH BUbI XUMHUECKOMN CBSI3U U THIIBI KPUCTAJUTMYECKUX PEIIETOK, OOBSICHATH
MEXaHU3MbI UX 00pPa30BaHMS U JIOKA3bIBATh €ANHYIO MPUPOIY XUMHUYECKUX CBSI3€H (KOBAJIEHTHOM,
MOHHOM, METAJUIMYECKOM, BOAOPOTHOM);

— OOBSICHATh MPUYUHBI MHOT000Pa3Hsl BELIECTB, UCIIOJIb3YS SIBICHUS U30MEPUH, TOMOJIOTHH,
AJUIOTPOIIHH;

— KJ'[aCCI/I(l)I/IHI/IpOBaTI) XUMHUYCCKUEC pCaKIINH B HeopFaHquCKOﬁ n OpFaHHIIGCKOﬁ XUMHUHU 110
Pa3IMYHBIM OCHOBAHUSAM U YCTaHABIUBATh CHEIM(PUKY THUIIOB PeaKLUil OT 001Iero yepes
0COOEHHOE K €IMHUYHOMY;

— XapaKTepU30BaTh TUIPOJIU3 KaK CIICIM(PUIHBIA OOMEHHBIN MPOIIECC M PACKPHIBATH €r0 POJIb B
YKABOM U HEXKUBOU MPUPOLE;

— XapaKTCPU30BATh IJICKTPOJIN3 KaK CHCHH(I)HQHLIﬁ OKHUCIIMTEIIbHO-BOCCTAaHOBHUTEIIbHBIN mnmpomnecc
" €r0 IMPaKTUYCCKOC 3HAYCHHUC,

— XapPaKTCPU30BaATh KOPPO3HUIO METAJIJIOB KaK OKHCIIMTEIbHO-BOCCTAHOBUTEIIHHBIM mnmponecc u
npeajiaratb CIIOCOOBI 3alllUTHI OT HEC,

— KJ'IaCCI/ICbI/IHI/IpOBaTI) HEOPTraHNYCCKUEC U OPraHNYCCKUEC BCIICCTBA,

— XapaKTepU30BaTh OOIINE XMMHUECKHUE CBOICTBA BaKHEHUIITNX KJIACCOB HEOPraHMYECKUX U
OpPraHUYECKUX COSAMHECHUN B TUTAHE OT OOIIEro Yepe3 0COOCHHOE K €IMHUYHOMY;



— WCIIOJIb30BaTh 3HAKOBYIO CUCTEMY XMMHUYECKOTO S3bIKA JJIT OTOOPAKEHHS COCTaBa (XUMHYECKHE
(hopMyJIbI) U CBOMCTB (XUMUYECKUE YPABHEHHS) BEUIECTB;

— WCIIOJIB30BAaTh MIPABWJIa U HOPMBI MEXKTyHAPOTHONH HOMEHKIIATYPHI JUISI HA3BAHHUI BEIIECTB 110
dbopmynam u, Ha000POT, ISl COCTABIICHUS MOJICKYJISIPHBIX M CTPYKTYPHBIX (DOPMYJT COSTMHEHHIA
10 UX Ha3BaHUSIM;

— 3HATb TPUBHUAJIBHBLIC HA3BAHUA Ba)KHEHIIIUX B OLITOBOM OTHOIIEHUH HCOPTraHNYCCKUX 1
OpraHn4Y€CKUX BEIICCTB,

— XapaKTepU30BaTh CBOMCTBA, IIOJYyYEHUE U IPUMEHEHUE BAKHEMILINX NPEACTaBUTEIICH KJIaCCOB
OpPraHUYECKUX COEAMHEHUH (aJIKaHOB, AJIKEHOB, AJIKUHOB, AJIKaJAUEHOB, ApOMATUYECKUX
YIJI€BOJOPOOB, CIUPTOB, (PEHOJIOB, AIbJIETU/IOB, IPEAEIbHBIX OJIHOOCHOBHBIX KapOOHOBBIX
KHCJIOT, CII0KHBIX 3()MPOB U KUPOB, YTIIIEBOJOB, aMHHOB, aMUHOKHCJIOT);

— yCTaHaBIIMBATh 3aBUCUMOCTh IKOHOMHKH CTPaHBI OT JOOBIYH, TPAHCIIOPTHPOBKH U NEPEPadOTKU
YTJIEBOAOPOAHOTO ChIPhs (He(TH U IPUPOIHOTO ras3a);

— OKCIICPUMCHTAJIbHO ITIOATBCPIKAATh COCTAB U CBOMCTBA Ba)KHEHIIINX HpeHCTaBHTeHeﬁ HU3YYCHHBIX
KJIaCCOB HCOPIraHMYCCKHUX U OPraHNYCCKUX BCIICCTB C CO6JHOI[€HI/ICM MpaBUJI TCXHUKHU
0e30macHOCTH JUI pa60TbI C XUMHWYCCKHUMHU BCICCTBAMHU U J'Ia60paTOpHHM 060py,HOBaHI/ICM;

— XapaKTCpU30BaTb CKOPOCTb XUMHUYECKOU p€aKuuu U €€ 3aBUCUMOCTD OT pa3JIMYHbIX Q)aKTOpOB;
— XapPaKTCPU30BaATbh XMMHUUYCCKOC PABHOBCCHUEC U €TO CMCIICHUC B 3aBUCUMOCTHU OT pa3JIMYHBIX

(hakTOpOB;

— IPOU3BOJIUTH PacUeThl 10 XUMUUECKUM (POPMYJIaM U YPaBHEHUSIM Ha OCHOBE KOJINYECTBEHHBIX
OTHOILIEHUN MEXAY YYACTHUKAMU XUMUYECKHUX PEAKIUI;

— coOJIr01aTh MTPaBHJIa SKOJIOTNYECKON 0€30MaCHOCTH BO B3aUMOOTHOIIEHUSX C OKPYKarOIen
cpenoi nmpu oOpaleH!H ¢ XMMUYECKUMH BELIeCTBAMU, MaTepUalaMt U MTPOLECCaMHU.

Y4yeHuk Ha 0a30BOM yPOBHE MOJTY4YHT BO3MOKHOCTb HAYUYHThCSH:

— HUCII0JIB30BATh METOAbl HAYUYHOTO ITO3HAHUSA IIPU BBIIIOJIHCHUHN IMTPOCKTOB U yqe6Ho-
HCCIIENOBATSIBCKUX 3a/1ad XMMHUUCCKOM TeMa THUKU,

— IPOTHO3UPOBATH CTPOCHUEC U CBOMCTBA HE3HAKOMBIX HEOPTaHUYCCKUX U OPTraHNYCCKUX BCIICCTB
Ha OCHOBC aHAJIOTHUH,

— MPOTHO3UPOBATH TEUEHUE XUMUYECKUX MIPOLIECCOB B 3aBUCUMOCTH OT YCJIOBHI UX MPOTEKAHUS U
MpeJiaraTh CoCOObl YIIPaBIEHUS STUMHU MTPOIIECCAMH;

— yCTaHaBJIMBATh B3aUMOCBS3U XUMUH C IPEMETaMU T'yMaHUTApHOTO IIHKJIA (SI3BIKOM,
JUTEPaTypOil, MUPOBOM Xy10KECTBEHHOMN KYJIbTYpOil);

— pacKpbIBaTh POJIb XUMUYECKUX 3HAHUN B Oyyllel MPaKTUYECKOM 1eATeNbHOCTH;

— pacKpbIBaTh POJIb XUMUYECKUX 3HAHUN B (HOPMHUPOBAHUM MHAUBUAYAIBHON 00pa30BaTeIbHOM
TPACKTOPUH;



— IPOTHO3UPOBATH CIIOCOOHOCTh HEOPTAHWYECKUX U OPraHUYECKUX BEIIECTB MPOSBISTD
OKHCJIUTEIIbHBIC H/HITH BOCCTAHOBHUTEIbHBIC CBOMCTBA C YUETOM CTEIICHEH OKUCICHHUS 3JIEMEHTOB,
00pa3yroIInX uX;

— APryMmCeHTHPOBATh CIUHCTBO MHUPA BCIICCTB YCTAHOBJIICHUCM T€HETUYECKOM CBS3U MCKAY
HCOPraHN4YC€CKUMHU U OPTaHNYCCKNMH BCIICCTBAMMU;

— BJIAJICTh XMMUYECKHUM SI3bIKOM JUIs 00OTallleHHsI CJIOBAPHOTO 3araca U pa3BUTHsI peuu; —
XapaKTepu30BaTh CTAHOBJIEHUE HAy4YHOH T€OpUU Ha puMepe oTKpbITUs Ilepnoanueckoro 3akoHa u
TEOPUH XMMHUYECKOI'O CTPOEHUS OPraHMYECKUX BEIIECTB;

— KPUTHYECKU OTHOCUTBHCS K TICEBJOHAYYHON XUMHUUECKOW HH(POPMAIIUU, TTOJTyIaeMOM U3 Pa3HbIX
HCTOYHHUKOB;

— IOHUMATh I100aIbHbBIC HpO6JICMI>I, CTOAIIME IEpea YCIOBECYCCTBOM (BKOJIOFI/I‘ICCKI/IC,
OQHCPICTHYCCKUC, CLIpLCBbIe), U npejiaraTh IIyTHU UX pEHICHUS, B TOM YUCJIC U C IOMOIIBIO XUMUH.



TemaTu4eckoe IaHMPOBaHHUE

No [ Tema KonnuectBo [IpakTnueckas
9acoB 10
mporpaMme KonTponpHble | 9acTh JlabopaTopH
aBTOpa paboThI bI€ OTIBITHI
1 6
[lepuoauyueckuii 3aKOH U
CTpPOCHHE aToMa
2
CtpoeHue aToma 18 1 1 5
3
DJIEKTPOIUTHYECKAs 19 1 1 7
TCccoIaIus
4
XUMHYECKUE peaKIuu 21 1 1 5
PesepBHOE Bpems 4
NToro 68 3 3 17




Kaﬂeﬂnapﬂo-TeMaanecxoe INJIAHUPOBAHHUE IO XUMHH

3 Henensl CTpOE- HUE aToMa

3akoHa: JI. M. MenneneeBa, COBpeMEHHass W IIPUYUHHO-
CIICICTBEHHAsI, CBA3BIBAIOIAs IIEPUOJIUYHBIE U3MEHEHHUS CBOUCTB
DJIEMEHTOB C IIEPUOJUYHOCTBIO B U3MEHEHUHM BHEIIHUX DJJIEK-
TPOHHBIX CTPYKTYP UX aTOMOB.

DuU3nYeCKU CMBICT NOPSAKOBOIO HOMEpPA AJIIEMEHTA, HOMEpPa
Iepuojau Homepa rpyIsbl.

Ne m\mm j1aTta (mo [Ha3Banue pa3aesia, TeMbl K-Bo XapakTepucTHKA OCHOBHBIX BH/IOB J1eSITeIbHOCTH O0opynoBanue
He) JacoB
TEMA 1. NEPUOAVNYECKNIA 3AKOH U CTPOEHNE ATOMA (6 uacos)

1 I menens |OTkpeiTHE 1| Mpeanocsuku otkpeitus [epuomndeckoro 3akoHa. Ilepsbie mo- [Tepuosyeckas Tabnuna
J1. . Menneneesbm MBITKH KJIacCU(DUKAUN XUMHUECKUX 1eMeHTOB. COBpEMEHHBIC XUMHICCKHUX 3TICMCHTOB
ITepronmyeckoro 3aKoHa MPEJICTABICHUS O BAXKHEHUIIIUX MOHATUSIX XUMHHU: OTHOCUTEIbHAS

aTOMHas Macca, aToM, MoJekyna. [lepuonuyeckuit 3aKoH B op-
mynupoBke [l. 1. MenneneeBa. [lepnoanyHOCTh B UBMEHEHUU
CBOWCTB XMMHUYECKHX 3JIEMEHTOB M UX COCAMHEHUU

2 Ilepuonnueckass cucrema J[. 1 Ilepuonuueckass CcUCTEMa XHMHMYECKHMX DJIEMEHTOB Kak llepuoamyeckas tabauina

1 venenst 1. MenneneeBa rpadguaeckoe oToOpakeHue Ilepuonnueckoro 3aKOHA. XUMHYECKHX 3JIEMEHTOB

CTpyKkTypa nepuoanudecKoi TaOIUIlbl KOPOTKOTO BapuaHTa. lle-
puons! (GonblIne U Maiblie) U TPyIbl (TIaBHbIE U 0GouHke). /eMOHCTpaluH.
[TpornocTudeckas cuia U 3HadeHue Ile pHoandecKoro 3akoHa U Pas3iIuIHbIC GOPMBI
Ilepnoanueckor CUCTEMBI. ITepnonnueckou
3unauenue llepuonnueckoro 3akoHau Ilepuoanyeckoil cucTemMbl CHCTEMbI XUMHYCCKUX
xumu4deckux syemMeHToB 1. M. Menaeneesa Juis pa3BuTHus Hayku dieMeHToB /JI. M.
Y MIOHUMAaHUs XUMUYECKOI KapTUHBI MHUpA. MenneneeBa

3,4 Ctpoenue aroma 2 AToM — cinioxHas yactuua. Mictopust OTKpBITHS 3JIEMEHTApHBIX [Tepuoanueckas Tabnuia

2 Henens YacTUIl U CTPOCHHUA aToMa. S1ipo aToMa: MPOTOHBI 1 HEUTPOHHL. XUMHAYECKHX JIEMEHTOB

H3otonsl. 30T0nbI BOJOpOaa. DIEKTPOHBI, KOPITYCKYJISIPHO-
BOJIHOBOU nyanmu3m. CTpoeHHue 3JIEKTPOHHON 000JIOYKH.
DJIeKTPOHHBIN ypOBeHb. BaneHnTHbIe 25eKTpoHbl. OpOuTanu: S- u
p-. Pacnpenenenue 351eKTPOHOBIIO YHEPTETUYECKHUM YPOBHSAM U
opoutansaM. d-351eMeHThI. DIeKTpOHHAsE KOH(PUTypaIusi aToMa

5,6 Ileppoanueckuit  3akoH u 2 Xumuueckuii snemedT. Tpu (GOPMYIUPOBKU TEPUOIUYECKOTO Ileprnonmdeckas Tabmmma

XHUMHUYCCKUX 3JICMCHTOB




HCpI/IOI[I/I‘-IHOCTL N3MCHCHMUI CBOﬁCTB XUMHWYCCKHUX 2JICMCHTOB,
O6pa30BaHHI>IX HnMHnN HpOCTBIX " CJIOKHBIX BCIICCTB B HepI/IOI[aX nu
rpymnmnax. DJIeKTpOHHbIE ceMmeicTBa. OCOOEHHOCTH CTPOEHHUS aTOMOB
d-anemenTos. CemelictBo f-ae- MeHTOB

TEMA 2. CTPOEHUE BEIIECTBA (18 uacos)

7,8 KoBaneHnTtHas XHMHUYEeCKasi2 bunaropoaHsele ra3pl, NpUYMHA UX CYLIECTBOBAHUS B aTOMapHOM
4 Henens CBS3b cocrossnur. KoBajieHTHasi CBsI3b KakK CBsI3b, BO3HHKaromias 3a Ilepuomnueckas Tabmauma
cueT oOpa3zoBaHUs OOIIUX JIEKTPOHHBIX TP ITyTEM MEPEKPBIBAHUS =~ XMMHUYECKHX DJIEMEHTOB
JJIEKTPOHHBIX  opOuTaneii. KparHOCTP KOBaJICHTHOW  CBSI3U. JleMoHCTpaUM.
OOMeEHHBII U TOHOPHO-aKLENTOPHBII MEXaHU3Mbl O0OpPa30BaHUsl  KoJieKIus BEIIECTB C
KOBAJICHTHOM CBSI3H. KOBAJICHTHBIM TUIIOM

SHCK”I;pOOTpI/II_IaTeJ'IBHOCTL (20). Knaccudukanusa KOBAJIEHTHBIX | xpMHUYECKOM CBSI3H
cBszeii: mo DO (momnsipHas u HenossspHast). Junonu.
3aKOH IIOCTOSIHCTBA COCTaBa /15l BEIIECTB MOJIEKYJISIPHOTO

CTpOEHHUS.
9,10 HoHHAast XUMHYECKasl CBA3b = 2 WoHBI ¥ uX KJIacCU(PUKAIMA: 110 3apsa1y (AaHMOHBI U KATHOHBI), 110
5 Henens cocraBy (IIpOCTHIE U cloXkHBIE). CXxeMaoOpa3oBaHus HOHHOM JleMOHCTPALMH.
cBsa3u. Popmynvras edunuya. OmuocumensHocms kiaccuguxayuu  OOGpasLbl MUHEPAIOB U
XUMUYECKUX C653ell Ha UOHHbIE U KOBALeHMHbLE NONAPHDBLE. BEIIECTB C HOHHBIM
TUIIOM CBSI3H: OKCHJIA
KaJIbLUsl, PA3JIMYHBIX
COJIEH, TBEPABIX
mIeJIodeii, rajanTa,
KaJIbIUTa
11,12 MerTalIbl U CILJIaBBhL. O6mme Gpu3HIECKue CBONCTBA METAIIOB:
6 Henens  MeTtamndeckas XUMHAUe- 3IIEKTPONPOBOAHOCTD, IPOYHOCTH, TEIIOMPOBOHOCT, Me- JleMOHCTPAIMH.
CKasl CBS3b TaJJIMYECKUH GJIECK, TUIACTUYHOCTE. CIUIaBbl YEPHBIE ¥ LIBETHBIE.  KOMIEKIUs METaIOoB.
Cranb, uyryH. JlaryHs, OpoH3a, METBXHOP. KoJuteKIus CIUIaBoB

Mertannndeckas cBsi3b. 3aBUCHMOCTb JIEKTPOIPOBOIHOCTH METAIIIIOB
OT TEeMIEPATYPBHI.




13,14

15,16

7
HeeIIst

8

HeJeIIst

ArperaTtHble COCTOSIHUSA
BeulecTtBa. Bonopoanas

CBA3b

Tuns!
pelIe TOK

KPUCTAJUTMYECKUX 2

ArperatHble COCTOSIHUS BEIIECTBA HalIpUMeEPE BOAbI. 3aKOH
ABorajpo. Ilepexoasl BemecTa U3 OJHOTO arperaTHOro
COCTOSIHUS B ipyroe. BaH-nep-BaanbcoBo B3aUMO/ICIICTBHE.
MesxkMoleKyJsipHas BOJIOPOJAHAs CBA3b. MeXaHU3M ee
oOpa3oBaHUsi HAa MpUMepe BOJIbl U ciUpToB. CBOWCTBA BEIIECTB
C OTHUM THUIIOM CBSA3U. AHOMaJIbHbIE CBOWCTBA BOJIHI,
00yCIIOBJICHHbIE MEXMOJIEKYJISIPHON BOJJOPOIHOI CBSI3BIO.
Hcnonb3zoBanue BoJbl B ObITY U Ha IPOU3BOJICTBE.
BuyTpumMonekynsipHas BoAOpoAHas cBs3b. Ee 3HadeHue B
OpraHU3alH CTPYKTYPbI ’KU3HEHHO BaKHBIX OPraHUYECKUX
BEIIIECTB.

IToHsiTHE O KPUCTATUIMYECKHUX peuIeTKax. THrIibl
KPUCTAJUIMYECKUX PELIETOK: HOHHAs, MOJIEKYJISIpHasl,
aToMHasi, MeTajindeckas. XapakTepHble (pU3UIECKUe
CBOICTBA BEIIECTB, O0YCIIOBIIEHHBIE TUTIOM KPUCTALIIUYECKOM
pemeTku. IIporuo3upoBanue CBOMCTB BEMIECTB MO THUITY
KPHUCTAJUTMYECKON pelIeTKH no0paTHas 3ajada. AIoTpoIus,
00ycClOBIE€HHAsl TUIIOM KPHUCTAJLUTHU-YECKOU PEIIeTKH.
XapakTepHbIe BUJIbI KPUCTAIUIMYECKUX PELIETOK METAJUIOB.
AMop(HbIe BemiecTBa, UX OTIUYUTENbHBIE CBONCTBA.

JdeMoHcTpanuu.
Bosrouka nona.
Moxaenb MOISIPHOTO
o0beMa
ra3zo00pa3HbIX
BeulecTB. [lonydyenue
U pac-nO3HaBAHUE
ra3oB: yIJIEKUCIIOTO
rasa, BOIOpoJa,
KHUCJIOpO/1a, aMMHaKa,
ATUJIEHA, alleTUJIEHA

JlemoHcTpauum.
Monenn
KPUCTAIUINYECKUX
PELIETOK PA3IUYHBIX
TUNOB. [Ipumeps!
BEIIECTB C HOHHOM,
aTOMHOM,
MOJIEKYJISIDHOU U
METaJLINYECKON

JlaGopaTopHble ombiThl. 1. OmnpeneneHUe CBOMCTB HEKOTOPBIX KPUCTAIAYECKUMM pe-

BEIIECTB Ha OCHOBE THIIA KPHUCTALUIMYECKON pemeTKku. 2.
IlactTMacc |

O3HaKOMJIEHHME C KOJUIEKIHEH MOJIUMEPOB:
BOJIOKOH U U3IEJIHUU U3 HUX

mIeTKaMu.




17 9 Yuctele  BemiecTna OTnnune cMecel OT XMMHYECKUX COeIMHEHMIH. [ OMOreHHbIE 1 AeMoHCTpanHH.
HEAeNs | CMEeCH rereporeHHbie cMecu. MaccoBasi 1 00beMHas! 10JIM KOMIIOHEHTA OO6pasibl MUHEPAIIOB
B CMECH. U I'OPHBIX IIOPOA.
IIpumecu. Biusinue nnpuMeceit HaCcBOMCTBa BEILIECTB. OGpasupl 0un-
MaccoBas 1 00beMHast J10J11 TPUMECEH. LICHHOHN Caxapo3bl U
Knaccudukanus XMMUYECKUX BELIECTB IO CTENEHU YUCTOTHI. HepadUHHPO-
JlaGopaTopubie onbiThl. 3. JKectkocTs BOApl. YcTpaHeHue | BaHHOI'O
J)KECTKOCTUBOAbIL. 4. O3HAKOMJIEHHE C MUHEPAJIbHBIMUA BOJAMHU KPHCTAUITNIECKOro
caxapa,
coaeprKallero
npumecu. ucrtun-
JISAUST BOJABI KaK
CHOCc00 OYMCTKHU OT
OpPUMECEH.
18,19 |9 Pemenune 3anau Pemenue 3a7a4 Ha HaXOXKJICHUE MacChl (0OBEeMa) KOMIIOHEHTA B
HECIA CMECH, MacChl YUCTOT'O BEIIECTBAa B 00pa3liie, MaCCOBOM JI0JIU
npuMeceun
20,21 | 10 JucnepcHbie [TonsTue o nucniepcHbIX cuctemax. JucnepcHas ¢asza u %%%;’;ﬁ}%‘;?‘“'
HEACIA | cucTembl nucriepcuoHHas cpena. Kiaccudukaius JUCIIEPCHBIX CUCTEM B

3aBHCUMOCTH OT ar peraTHOrO COCTOSIHHS AUCIIEPCHOM (ha3bl 1
JUCTIIEPCUOHHOM cpelibl. ['OMOTreHHbIE U TeTepOTreHHbIE TUCIIEPCHbBIE
cucTeMsl. ['pyboancriepcHble CUCTEMBI: SMYJILCHH, CYCIIEH3UH,
a’p030JIM; UX MPEJCTABUTENN U 3HaUeHUe. TOHKOAUCIIEPCHBIE
CHCTEMBI: Te€IM U 30JIM; UX MpeICTaBUTENM U 3HaueHue. Komnouansle
CUCTEMBI, UX OTJINYMSI OT UCTUHHBIX pacTBOPoB. DpdexT Tunnans.
I'enu: nuieBble, KOCMETUYECKUE, METUIIUHCKUE, ONOJIOTUYECKUE U
MUHEpaJIbHBIE; UX MPEJICTABUTENN U 3HaueHue. Koarymsius.
Cunepesuc.

JlaGopaTopHble pad6oThbl. 5. O3HAKOMIIEHHE C JUCTIEPCHBIMH CHUCTE-
MaM#

JIMYHBIX JAUCHEPCHBIX
CHCTEM: OMYJIbCHH,
CYCIICH3HH,
a’po30iM, Telu U
30J11. [Tonyuenue
KOJIJION]] HOTO
pacTBopa U3 xJjopuaa
xKenesa (I11).
Koarynsmms
MOJIyYEeHHOT O
pactBopa.  DddexT
Tuagans.




22 ITpaktuueckaspabora Ne 1 [Monydenne, coOupanue U pacno3HaBaHHUE ra30B: BOJIOPOIa,
11 1 KHCJIOPO/1a, YIIIEKUCIIOTO ra3a, aMMHaKa, 3TUJIeHA, alleTUIeHa
HeIes
23 [ToBTOpeHue u 1
12 0000111eH1E TEM:
Henens «Ctpoenue aTroMay
u «CTpoeHue BEIIeCTBAY,
MOATOTOBKA K
KOHTpPOJIbHOM paboTe
24 Kontponbnas pabora Ne 1 ' 1 Kontponbhnas pabora Ne 1 mo temam: «CTpoeHue aToMa» U
12 no temam: «CTtpoeHue «CTtpoeHue BeliecTBa»
Hegens aroma» U «CTpoeHue
BEIIIECTBa»
TEMA 3. JJEKTPOJUTHYECKAS JUCCOLUALHA (19 yacos)
25,26 13 PactBOpsI 2 PacTBOpHI KaKk TOMOTE€HHBIE CUCTEMEL. PacTBOpeHHe Kak (pH3HKO- JleMoHCcTpanum.
HEICTA XAMHYECKUH mpornecc. Poisib BOJBI B IIpoLiecce paCTBOPEHUS Pasznuunas pac-
BEIIECTB. TBOPUMOCTH BEIIIECTB

PacTBoprMoOCTh U KiTaccuuKanus BELIECTB 10 ATOMY IIPU3HAKY:
pac- TBOPUMBIE, MAJIOPACTBOPHUMBIE U HEpACTBOPUMBIE. MaccoBas
JI0JIs1 BEIIECTBA B paCTBOPE.
MossipHas KOHLIEHTpanus Bemectsa. OTanyne CBOMCTB pacTBoOpa
OT CBOICTB YHMCTOIO paCTBOPUTENS ¥ paCTBOPEHHOT'O BEIIECTBA.
MuHepanbHbI€ BOJIbl KaK IPUPOJHBIE PACTBOPHI.

B BOJIE€ U MUHBIX
pacTBOPUTEIISX.
H3meHeHne okpacku
BEIIleCTBA MPHU
IepexoJie u3
TBEPJIOTO COCTOSTHUS B
pacTBop (Ha mpumepe
cynbpara menu (II),
xJjopuaa kodbanbTa

(1)




27,28 14 Pemenue 3anau Pemenne 3amad Ha pacueT MacCOBOM [IOJIM BEUIECTBA B PacTBOpPE H
Hezaens MOJIIPHOW KOHLIEHTpaluu
29,30 15 DIIEKTPOJIUTHI U ITousTHE 00 JIEKTPOIMTAX U HEdNEKTpoauTax. OCHOBHBIE Hemoncrpauumu.
HEACHA = HEDJISKTPOJHUTHI [TOJIOKCHUST TEOPUH DIICKTPOIUTHICSCKON auccormanui. Mexanu3sm = OOpasiibl BeleCTB-
JIUCCOLMAIIMHU BELIECTB. DIEKTPOIUTUYECKAS JUCCOLIMALINS KaK AJIEKTPOJIUTOB U
pe3yJIbTaT ruapaTauuu ekTponura. CTyneHuyarasi Auccouranus HEDJICKTPOJIUTOB.
OJICKTPOJUTOB. CreneHb BHGKTpOJIHTH‘ICCKOfI JUCCOIIMaIlru. Hcciaenosanune
CunbHble U ci1abble 3JIEKTPOJIUTHL. Y paBHEHUS 3JIeKTpHUYe CKOM
AJIEKTPOJUTUYECKOM aucconuanuu. Ilonsarue o cpene pactBopoB IIPOBOIUMOCTH
(pH cpensr). PacTBOPOB
3JIEKTPOJINTOB U
HERJIEKTPOJIUTOB.
3aBUCHUMOCTD
CTEIEHU
DJIEKTPOJIMTUYECKON
JIUCCOLMAIIUU OT
KOHIIEHTpaluH
BEIlIECTBa B PacTBOpE
31,32 16 Kucnorer B cBETETCOPHH OmnpeneneHue KUCIOT B CBETE TEOPHUM DJIEKTPOJIUTUUECKON JdemoncTpanuu.
HEZleNs  2IeKTPOTUTHIECKOH auc- nucconnanuu. OKkpacka HHAMKATOPOB B PacTBOpPax KUCJIOT. Paz6aBnenue
conuannu OO0mre XMMHUYECKHE CBOMCTBA HEOPraHMYECKUX U OPTaHUYECKHUX = KOHLIEHTPUPOBAHHO
KHCJIOT B CBETE MOJIEKYJIIPHBIX U HOHHBIX MPEJICTaBICHUN: 1 CEpHOM KHUCIIOTHI.
B3aMMOJICHCTBHE C METAJJIAMU, OKCUAAMH U TUAPOKcHIaMu MeTail-  OOyriuBaHue
JIOB, COJIIMU. Y CJIOBHSI BO3MOKHOCTH MPOTEKaHUsl PEaAKIIUI caxapa M LIEJUII0JIO3bI
MeXIy dekTponutamu. Cnenmnduyeckue CBONCTBA a30THOM, KOHIEHTPUPOBAHHOMN
KOHIICHTPUPOBAHHOM CEPHOM U MypaBbUHOU KHUCIIOT. CEPHOU KHCIIOTOM.
JlabopaTtopHble onbIThI. 6. O3HAKOMJICHHUE C KOJUJIEKIIHEeH KUciIoT ~ B3auMmopeiicTBue
KOHLIEH-
TPUPOBAHHOMU U
paz0aBieHHON

a30THOM KHUCJIOTEHI C
menbro. Komieknmsa




MPUPOJIHBIX

OpraHU4YeCcKux
KHUCJIIOT.
OcHoBanus B cBeTE OmnpeneneHne OCHOBAaHUN B CBETE TEOPHH DJIEKTPOIUTHUECKON JeMoHcTpanuu.
33,34 17 TEOpHUH SJICKTPOIATHHC- nucconuanuu. Okpacka HHIUKATOPOB B pacTBOpax MIEIOUYECH. Kosmexrwst
HeJlensl | CKOM TUCCOLMALNH Kaccudukaims oCHOBaHUM 1TO0 MPU3HAKAM PACTBOPUMOCTH B LIEI0YEH U
BOJIC, HAJIMYMS B COCTaBE aTOMOB KHciopoa. O0ume XuMHUIeCcCKrue CBCIKCIIOIYICHHBIX
CBOMCTBA LIEJIOYEH, HEPACTBOPHUMBIX OCHOBAHUI: B3aUMO- HEPaCTBOPUMBIX
JICUCTBUE C KUCJIOTAMU, KUCIIOTHBIMU OKCUJIAMU, COJISIMH. THAPOKCHIIOB
Pa3znoxxenue HEpacTBOPUMBIX OCHOBaHHI. B3anMoneicreue PasIAIHBIX
1Ie104ueii ¢ OPraHnIeCKUMH COeTUHEHUSIMU ((EHOIOM, KapOOHOBBIMH MCTAJLIIOB. Peakius
kucioramu). CBOMCTBA OECKUCIIOPOAHBIX OCHOBAHHIA: aMMHAKa HeUTpaln3alny.
AMHHOB B CPaBHEHHHU. Homyuenne
JlabopaTopubie onbiThl. 7. [loqy4eHne U CBONCTBA HEpACTBOPHMEBIX | HEPACTBOPUMOTO
ocHOBaHUU. 8. O3HAKOMJIEHHE C KOJUICKIITUEW OCHOBAHUM OCHOBAHMS 1
pacTBOpEHHUE €T0 B
kucnore. [lonyuenne
aMMHaKa U ero
B3aMMO/JICUCTBUE C
XJIOPOBOJIO POJIOM
(«apIM O€e3 OTHSI»)
Comnu B cBere Teopuu OrmnpeneneHne cojiei B CBETE TEOPUUIIICKTPOIIUTHUSCKON
35,36 18 DJIEKTPOJIM THYECKOMN nuccounaruu. Knaccudukanus coseii: cpeIHue, KUCIBIE, JdemMoHcTpanum.
HEACHA AUCCOIHAIINU ocHOBHEBIE. O0IIe XUMHUIECKHUE CBOMCTBA COJIEH: B3aMOJICHCT- Konneknus comuei

BHE C KUCJIOTaMU, IIeJIoYyaMu, MeTaJllIaMU U COJISIMH.
DNEKTPOXUMHUUYECKUM PsiJl HATIPSHKEHUN METAJIOB U €ro
HWCHOJIB30BAHUE U XapAKTEPUCTUKU BOCCTAHOBUTEIIBHBIX
CcBOMCTB MeTamIoB. CBOIICTBA KUCIIBIX COJIEH.

IIpencraButenu coiieli U WX 3HAYEHHE: KapOOHAT KabIus,
optodocdar KampIusi.

KadecTBeHHBIE peaklnu Ha XJIOPHI-, Cyabdar- ¥ KapOOHAT-aHHOHHI,
KaTHOH aMMOHWUs, kKatnonsl sketie3a (1) u xenesa (111).
JlaGopaTopHbIe ONBITHI. 9. O3HaKOMJICHHE C KOJUICKIIHEH
MIPUPOIHBIX MUHEPAJIOB, COIEPIKAIIUX COJIH

pa3IMYHON OKPACKH.

Konnexkmus
OHOJIOTUYECKHUX
MaTepHuasoB,
coIepIKAITHAX
kapOoHaT u docdar

kanbis. Komnekus

KOHJIUTEPCKUX
pBIXJIMTENEH TeCTa,
o0OBbsICHEHHUE
MIPUHITATIA WX
JEUCTBUS U
JICMOHCTpAITHS




pa3phIXJINTEIBbHOU
COCOOHOCTH.
T"ammenue compl
ykcycoMm. Ka-
YECTBEHHBIE PEAKIINU
Ha KaTUOHBI U
aHUOHBI. BeITecHeHUE
MEJIH JKe-JIe30M U3
pacTBopa cyibdaTa
meau (I1). TTonydenue
MOJIMJa CBUHIIA U
JIEMOHCTpAIIHSI €T0
pPacTBOPUMOCTH B
3aBUCHMOCTH OT
TEeMIEPATypPhI
pacTtBopa (roryueHue
«30JI0TBIX YCLIYEK»).

37,38

19
Hezens

I'maponus

I'mpponu3 kak oOMEHHOE B3auMMOJICHCTBHE BELIECTB C BOIOM.
OGpaTuMblii TUAPOJIM3 COJEH 1O MEPBOM U MOCIEAYIOLIUM
creneHsM. I'mapomus mno KartuoHy W aHUOHY. HoOHHBIE U
MOJIEKYJIsIpHbIE ypaBHeHUs1 ruapoiu3a. Cpena (pH) pactBopos
rupoan3yrommxcs coned. HeoGpaTuMpli ruiposinz coseu.
OOpaTuMblil TUAPOJIN3 OPraHUYECKUX COEIMHEHUH, KaKk OCHOBa 00-
MEHa BEIIECTB B KHUBBIX OPraHU3MaXx.

O6parumsrii Tuapon3 AT®, kak 0ocHOBa YHEPreTUYECKOro OOMEHa B
KUBBIX OpraHu3Max.

JlaGopaTopHble onbIThl. 10. McnibiTanue pacTBOPOB KUCIIOT,
OCHOBaHUM U coJiel nHaukaropamu. 11. Paznuunele ciyuan
rugponu3acoieid. 12. 'uaponus XJIOpUI0B U alleTaTOB MISIOYHBIX
METaI0B

JleMmoHCcTpanuu.
Pa3znuunsle cinyyaun
TUAPOJIN3A COJIEU U
JEMOHCTpanus
Cpelibl PACTBOPOB C
IIOMOIIBIO
WHJIMKATOPOB Ha
npuMepe kapooHa-
TOB ILIEJIOYHBIX
METaJIIOB, XJIOpHAA
aMMOHMS, alierara
ammonust. Ilomy-
YEHUE aleTuIeHa
THJIPOJIM30M Kapouaa
KaJIbIHA.




39 20 [IpakTnueckas  pabora IIpakTuueckast padora Ne 2. Pemenne skcnepuMeHTAIIBHBIX 3a/1a4
Henens | Ne 2. Pemenne Ha WJICHTU(UKAIINIO HEOPTAHNYECKUX U OPTraHUIECKUX
AKCIIEPUMEHTAJIbHBIX COETMHEHUMN
3a7a4 Ha
UACHTU(DUKALTIIO
HEOPraHUYECKUX u
OpPraHUYeCKuX
COEIMHEHUN
40,41 | 20 [ToBTOpenue n 0600IIEeHNE [ToBTOpeHue u 06001IeHNE TeMbI: « Teopus AEKTPOTUTUIECKON
Henenst | TeMbl: « Teopus anmexTpo- JICCOLIMAIINIY, TIOATOTOBKA K KOHTPOJIBHOM padoTe
JIUTUYECKON
JICCOLIALIAINY,
MOJTrOTOBKA K KOHT-
poJbHON paboTe
42 21 Pemenue 3amau Pemienue 3a1a4 Ha pacyeThl IO XUMUYECKOMY YPaBHEHUIO, U30BITOK
HeJens OJTHOTO U3 PEArHPYIOIINX BEIIECTB, C YYaCTHEM BEIIECTB, COJIEPIKAIINX
pUMECH
43 22 Konrtpomnsnas padora Ne 2 KonrtponsHas pabota Ne 2 o reme «NeKTpONIUTHYECKAsT AUCCOLUALUS
Henens | 1Mo TeMe «DIeKTPOIUTH-

JCCKasd JUCCOMalus




TEMA 4. XUMUYECKWUE PEAKLINK (21 vac)

44,45

22
Hezens

Knaccundukarmus
XUMHUYECKUX PEaKU

Peaknum, uaymme 6e3 n3MeHeHus cocTaBa BemlecTB. Kimaccuduka-
U 110 YUCITY U COCTaBy pEarupyrolnx BEIUIECTB U MIPOAYKTOB
peakiuu. Peakiiuu pasznokeHusi, COSIMHEHUS], 3aMEIICHUS U
oOMeHa B HEOpraHWYECKOW XMMUHU. Peakiuu nprcoeanHeHms,
OTHICTJICHHUS, 3aMEIIECHUS M1 U30MEPU3AIIMU B OPraHYE€CKON XUMUU.
Peakiiuu nmonmmMepusanuy Kak YaCTHBIM clydail peakiuii
MPUCOCIUHEHUSA. DK30- U SHIOTEPMHUYECKUE PEAKIIHH.
TepmoxuMuueckue ypaBHeHus. PacyeT konudecTBa TEIIOTHI 11O
TEPMOXUMHUYECKUM YPABHEHUSIM.

JleMoHCcTpanum.
DK30TEpPMHUYHOCTH
peaKkuMu CEpHOU
KHCIIOTHI C
TUJIPOKCHUIOM
HaTpusl.
DHIAOTEPMUYHOCTD
peakiu JUMOHHOMU
KHCIIOTEI C
rHIpoKapOOHATOM
HaTpusl.
BzaumopaeiicTBue
AITIOMUHUS C CEPOM.
Paznoxenue
MepMaHraHaTa KaJusl.
BzaumonetictBue
HaTpUs U KaJblUs C
BOJOM.
BzaumoneiictBue
UHKAa C COJITHOM
KHCIIOTOH

46,47

23
Heaels

CKOpOCTh  XMMHUYECKOU
peaknuu

IToHsiTHE O CKOPOCTH XUMHUYECKUX peAaKUi. 3aBUCHUMOCTD
CKOPOCTHU PEaKILUU OT KOHIIEHTPAIlUH, JaBJICHUs, TEMIIEPATyPhI,
MPUPOIBI pEarupyoIINX BEIIECTB, IUIOMIAAN UX CO-
IIPUKOCHOBEHUS. 3aKOH JIEMCTBYIOLIMX MaccC.

J1. 3aBHCHMOCTB CKO-
pPOCTH pPEaKINHU OT
NPUPOBI BEIIECTB Ha
npuMepe
B3aUMOJIEMCTBUS pac-
TBOPOB Pa3JIUYHBIX
KHCJIOT OJUHAKOBOM
KOHIICHTPAITHH C
OJUHAKOBBLIMH
rpaHyJiaMu [IMHKA U
B3auMOICHCTBUE




OIMHAKOBBIX
KYCOUYKOB MarHusi,
OHHKA U JKeJie3a ¢

COJISHOM KHCIIOTOM.
B3aumoneiictBue
pacTBOpa CepHOM

KHCIIOTHI C
pacTBOpamMu

THOCYJIb(haTa HATPHUS

pa3InyHOMN
KOHIIEHTpAaI1H.
Bs3aunmoneiicTBue
pacTBOPOB CEPHOM
KHCJIOTEI U TH-
ocynbdara HATPUA
P pa3IMIHBIX
TeMiiepatypax. Mojenb
KUIISAIIEro CJIOS

48 24 Pewmenue 3anau Pemmenune 3a1au Ha XUMHUYECKYIO KHHETUKY
HeIeIs

49 25 Karanus Karamuzaropsl. Karanus. [OMOTeHHbIH ¥ TeTepOreHHBIN KaTalus. . Paznoxenwue re-
Heaes IIpuMepsbl KaTaTUTHYECKUX TTPOLIECCOB B MPOMBIIIJIEHHOCTH, poxkcria BOAOpoaa C

TEXHHUKE, 6I)ITy. (DCpMeHTBI 1 UX OTJIIMYHS OT HCOPraHU4ICCKUX
KaTajan3aToOPOB.
I[TpumMeHeHnne KaTaIM3aTopoB U (EPMEHTOB.
JladopaTopHubie onbIThl. 13. [lonydenue kuciopoga ¢ MOMOIIBIO
okcu-na mapranua (IV) u karanassl celporo kaprodens

MMOMOIIIBIO He-
OpraHUYECKUX
KaTaJu3aTopoB
(FeClz, KI) u
MIPUPOTHBIX
00BEKTOB,
coepIKaIIux
KaTayasy (ChIpoe
MsICO, KapTo(denn).
WNurubuposanue B3au-
MOJICHCTBHUS KeJe3a
C COJITHOM KUCIIOTOM
C TIOMOIIIBIO
ypOTpONH- Ha.
Konnexrust
MIPOJYKTOB MHUTAHUS,




IMOJIYUYCHHBIX C
IIOMOIIBIO DH3UMOB.

50,51

25
HeaeIst

Oo6parumocThb

XUMHYECKUX PEAKLIUH.

XUMHUYECKOE
paBHOBECHE

OO6paTuMbie 1 HEOOpPATUMBIE PEAKIINH. XUMHYESCKOE paBHOBECHE
U CIIOCOOBI €r0 CMEIICHHS Ha IPUMEPEOTyYCHHUSI aMMHaKa.
CuHTe3 aMMHaKa B MPOMBIIIUICHHOCTH.

[TonaTne 06 ONTUMANBHBIX YCIOBUSAX MIPOBEACHUS TEXHOIOTHYECKOTO
nporecca.

JdeMoHcTpanuu.
ObpaTmble peakumu
Ha Nnpumepe
nony4yeHnA poaaHuia
xkenesa (111 u
HaOJII0IeHUs 3a
CMeElleHUEM
paBHOBECHS 11O
WHTEHCUBHOCTU
OKPaCKM NpoAyKTa
peakuuu nNpu
W3MEHEHUU
KOHIIEHTpaluu
peareHToB U
IIPOAYKTOB. BinsiHue
TemnepaTypbl 1
[aBNeHnaA Ha
AVMEpHU3alrIo OKCU1a
asota (IV)

52

26
Hezens

OKHUCIHUTEIIBHO-
BOCCTAaHOBHUTEJILHBIE
peakuu (OBP)

CreneHb OKHCIICHUS U €€ OIIPCACIICHUC I10 CI)OpMyJ'Ie COCIMHCHMUA.

OKHCINUTETbHO-BOCCTAHOBUTENBHBIE peakiui. OKUCIUTENb U
BoccraHoBuTenb. OKucIeHNe U BocctaHoBieHre. CocTaBieHue
YPaBHEHUI OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX peaKIInit
METOJIOM 3JIEKTPOHHOTO OajiaHca.

JlabopaTopHsbie padorbl. 14. Peaknmsa 3amMernneHust Meau
’KeJie30MB pacTBope cyiabdara meau (11).

15. I[TonyueHue BO1OPO1a B3aUMOICHCTBUEM KUCIIOTHI C IMHKOM

JleMoHCcTpanum.
IIpocreimme
OKHCIINTEIILHO-
BOCCTAaHOBUTEIbHBIC
peaknuu:
B3aMMOJICHCTBUEC
IIMHKA C COJSTHOM
KHUCJIOTOM M Kene3a
¢ cynbdarom Mean

(.




53,54 | 27 DJIeKTpOIn3 DJIEKTPOIIN3 PACTBOPOB M PACIIIABOB IEKTPOJIUTOB HA pUMepe | AAMOHCTpaluu.
HCNCIIA XJI0pUAa HATPUS. DISKTPOIUTHUCCKOE MOIYUCHUE AITFOMUHHSI. Monens >1ekTpo-
IIpakTHueckoe 3HadueHUE IEKTPoan3a. ['aibBaHOIACTHKA U nuszepa. Mozensb
raJIbBaHOCTETUA. DJIEKTPOJIU3HOU
BaHHBI JIJIS
IOy YCHHS
AJTFOMHHHUS
95,56 | 28 OOmme cBoOMCTBa [Tonoxxenne metamnoB B [lepuoaudeckoit cucreme u 0COOCHHOCTH I[eMOHCTpUaH““‘
METAJLIOB CTPOCHHS UX aTOMOB U KPUCTAJUIOB; 0o0IIHe (u3ndeckue CBOMCTBa Bszaumoneiicreue
MeTauioB (moBropenue). OOIe XUMHYECKHE CBOMCTBA METAILIOB, HaTpus H CypEMBI ©
KaK BOCCTAHOBUTEJIEH: B3aUMOAEHCTBUE C HEMETAJUIaMU xjopom. ["ope- Hue
(ramoreHaMu, cepoii, KHCJIOPOAOM), B3al MOJCHCTBHE IIETOYHBIX Maraus u aJrOMUHUA
M IIEJI0Y- HO3EMENBHBIX METAJIJIOB ¢ BOJoW. CBOICTBa, B KHCHO'P(V)IIC-
BBITEKAOIIINE U3 TTOJ0XKCHUSI METAJIJIOB B AJICKTPOXHUMHUYE- CKOM Bsanmoperictaue
psy HanpspKeHUs (B3aMMOICHCTBHE C PACTBOPAMH KHUCIIOT U Mean €
HeaeIIst coJieii), merayutorepmust. OOmHe Croco0bl MOTYICHHSI METAJLIOB. KOHHGHTPHPOBaHHI{M
JlaGopaTopHbie onbIThI. 16. O3HAKOMIICHHE C KOJUIEKIIUEH 1 CCPHOM M a30THOU
METALIOB KHCJIOTAMH.
57 29 Kopposust metaios [ToHsiTHE O KOPPO3UU METAIIOB KaK OKHUCIUTEIHHO-BOCCTAHOBUTEb- H. Pe3ynbTaThl KOp
HENEIA HOM mporiecce. CriocoOBI 3alUThI OTHEE. po3un METANJIOB B
3aBHCUMOCTH OT
YCJIOBUH €€
MIPOTEKAHUS
58,59 |29 Obuwe cBolicTpa XUMHYECKHE CBOWCTBA HEMETAJIJIOB KAK OKUCIIUTEIIEH. I[eMOHCTPvaH““-
HCNCI | HEMCTAJITIOB BzaumoneiicTBrec MeTauiaMu, BOJOPOIOM U APYTUMH Bsanmozetictaue

HeMmeTtajuiaMu. CBOMCTBa HEMETAIIIOB KaK BOCCTAaHOBUTENEH.
B3aumopeiicTBrUe ¢ MPOCTHIMU U CIIOKHBIMH BEIIECTBAMU-
okucauTensiMu. O61ias XxapakTepucTUKa rajloreHOB.
JlabGoparopHbie onbIThL. 17. O3HAKOMJIEHHE C KOJJIEKIIUEH
HEMETAJIIOB

HaTPUs U CYPBMBI C
cepoui. 'openune
CEpBbl, YISl U
docdopar
KHUCIIOPOJIE.
B3aumoneiictBue
XJIOPHOM BOJIBI C
pacTBOpOoM Opomua
U UOJUJA KAJTUs
(HaTpust).




[ToHsITHE O TEHETUYECKOW CBSI3UU F€HETUYECKOM psijie. I'eHeTnye-

1. JlemoHCTpauuu.

60 30 ['enernyeckast CBSI3b MEKIY CKUH psn MeTauta U Hemeramia. OCOOCHHOCTH TeHETUYECKOTO Psiian [IpakTrueckoe
HENCHA | KlacCaMu HCOPTaHUYCCKUX FEHETUYECKOHN CBSI3M B OPraHUYeCKor XxuMuu. B3anmocBs3b OCYIIECTBJIICHUE
1 OpraHn4CCKUX BEIIECTB HEOPraHWYECKUX U OPraHUYECKUX BEILECTB. MEepPEX0/I0B: ME/IH,
docdopa u
METHJIOBOTO CITUPTA
61 31 [TpakTuueckaspadora Ne 3 I'enetnueckasi CBA3b MEXIy KilaccaMd HEOPTraHMYECKHX W OpraHhye-
HeJes CKHX BEIIECTB
62 31 IToBTOpEHue u IToBTOopenne u o0000mEeHHE TEeMbl «XHUMHUYCCKHUE PEAKIIUH»,
Henenst | 00o0IIeHne TEMBI MOJITOTOBKA K KOHTPOJILHOM paboTe
«XUMUYECKUE PEeaKIInn»,
MOJATrOTOBKA K
KOHTPOJILHOM paboTe
KonTponbhas pabota
63 32 Ne 3 110 Teme KonTponbHas padota Ne 3 o Teme « XuMudeckas peaxiys
HEICJIsA «XuUMHYeCcKas peakius»
Hrorosslii ypok —
64 32 xoH(pepenus «Pomrn HToroBelii ypok — kKoH(pepeHus «Pojib XUMUH B MOESH )KU3HI)
HEIEIIS XUMHH B MOCH >KU3HI

Pe3eps 4 yacos

KonTpoabHbix padot — 3

IIpakTHyeckux pador — 3
JlabopaTopHBbIX onbITOB— 17







@®opMbI U CPEICTBA KOHTPOJIS (KPUTEPUM U HOPMbI OLIEHKU YMEHUH U 3HAHUI yYaIIUXCs)

OueHKa YCTHBIX OTBETOB Y4aIIUXCH

Onenka «5» CTaBUTbCA B TOM CIIydae, €CJIM YYallUMHCS ITOKa3bIBACT BEPHOE IMOHUMAaHME
XUMUYECKON CYLIHOCTH PAaCCMaTPUBAEMBIX SIBIICHUM U 3aKOHOMEPHOCTEH, 3aKOHOB U TEOPHUH, JACT
TOYHOE OIIPEAEICHUE U UCTOIKOBAHUE OCHOBHBIX IIOHATHH, 3aKOHOB, TEOPUH, a TAKXKE MPABUIIBHOE
OTIpeJIeIeHUe XUMUYECKUX BEIIMYMH, UX €IUHHII U CIIOCOOOB M3MEPEHUSs; MPABUIBHO BBIMOIHIET
YEepTeKU, CXeMbl U IpadUKd; CTPOUT OTBET IO COOCTBEHHOMY IUIaHY, CONPOBOXKJAET paccKas
HOBBIMU IIpUMEpPaMH, YMEET IIPUMEHHWTb 3HAaHHUS B HOBOM CHUTyallUM  IIPU BBIITIOJIHECHUU
IIPAKTUYECKUX 3aJaHui; MOJKET YCTAaHOBUTb CBS3b MEKIY H3Yy4acMbIM U paHee H3YyUYCHHBIM
MarepuajoM II0 KypCy XUMHH, a TaK K€ C MarTepuajoM, YCBOCHHBIM II0 HM3YUYEHHUIO IPYTUX
IIPEIMETOB.

Onenka «4» cTaBUTCA, €CJIU OTBET YUYEHUKA y/IOBJIETBOPSIET OCHOBHBIM TPEOOBAaHUSAM K OTBETY
Ha «5» , HO JaH 0e3 HCHOJb30BaHUS COOCTBEHHOIO IUIAHA, HOBBIX IPUMEPOB, 0€3 NMPUMEHEHUS
3HAHUW B HOBOW cCHUTyalMd, O€3 HCIOJb30BaHUS CBSI3€Hd C paHEe H3YYEHHBIM MaTEpHUAIIOM,
YCBOCHHBIM IPU M3YyYEHHH JIPYIHX HPEAMETOB; €CIM YYallUiics TOMyCTHU OJHY OIIMOKY WM He
Oosiee IByX HEIOYETOB M MOXET UX HCIPABUTHh CAMOCTOSATENBHO WM C HEOOIBIIOW MOMOIIBIO
YUUTEIS.

Onenka «3» CTaBUTCS, €CIM YdYalllUilcs NPaBWIBHO IOHMMAeT XHMHUYECKYIO CYIIHOCTb
paccMaTpruBaACMBbIX SIBIICHUN U 3aKOHOM€pHOCTeﬁ, HO B OTBETC HMMCIOTCS OTACIIbHBIC HpO6CJII)I B
YCBOEHHMHM BOIIPOCOM KypCca XUMHHM, HE MPENATCTBYIOLUE AaIbHEHIIIEMY YCBOCHHUIO IIPOrPAMMHOIO
mMarcepuaia, YyMCECT MNPUMCHATH IIOJMYYCHHBIC 3HAHWA TIIPU PCHICHWH IMPOCTBIX 3aJad C
UCIOJb30BAHUEM TOTOBBIX (HOpMYJ, HO 3aTpyAHSETCSs NpHU pelleHUH 3aj1ad, TpeOyromux
npeoOpa3oBaHusl HEKOTOPHIX (OpMyII; JOMYyCTHUI HE Ooyiee OIHOM TpyOoil OmMOKM W JBYX
HE/I04eTOoB, He OoJiee 0JIHON rpyOoil U 01HOM He TpyOoit omnOKH, He Oosiee ABYX-TpeX HE IpyObIX
OLIMOOK, 0O/IHOM HE rpyOOoi OIIMOKHU U TPEX HEAOUETOB, TOMYCTUI YETHIPE WK IATh HEIOUETOB.

OHCHKa «2» CTaBUTCA, €CIIN yqanmﬁc;[ HEC OBJIaZACJI OCHOBHBLIMU 3HAHUSIMHU H YMCHI/II/I B
COOTBETCTBUHM C TPeOOBAHHMSIMH MPOTPaAaMMbl U JOMYCTHJI OOJNbIE OMMOOK M HEIOYETOB, YeM
HEOOXOAUMO I OLIEHKH «3% .

OneHka NMCbMEHHBIX KOHTPOJIBHBIX PadoT

OreHka «5» cTaBUTCS 32 pabOTY, BRIMOJIHEHHYIO MTOJIHOCTHIO 0€3 OIMTMOOK M HEJ0UYETOB.

Orenka «4» cTaBUTCA 3a pabOTYy, BHIMIOJHEHHYIO MOJHOCTHIO , HO IPU HAIMYHUM B HEH He Ooiiee
OJTHOM TpyOoii OIIMOKK M OTHOTO HEZ0YeTa ; He OoJiee TpeX Hel0UeTOB .

Omnenka «3» CTaBUTCS, €CIM YYSHUK BBIOJHHII MPAaBUIBLHO HE MeHee 2/3 Bceil paboThl WM
JOTMYCTUI He Oosiee OHOM TpyOoi omMOKN U ABYX HEA0ueTOB4 He OoJsiee 0OTHOU TPyOOU M OHOM
HerpyOoit ommbOku4 He Oojee Tpex HeErpyObIx omuOOK 4 oaHOM HerpyOoil ommOku u Tpex
HE/I0YETOB4 MPHU HAJMYUH YETHIPEX-TISITH HEJOYETOB.

OmeHka «2» CTaBUTCS, €CIIM YUCIO OUIMOOK U HEOUETOB MPEBBICHIIO HOPMY OLIEHKH «3» WU
BBINOJIHEHO MPAaBUIILHO MeHee 2/3 Bcelt paboThl.



Ecnu TecToBas KOHTponbHas paboTa, TO Ui YYEHUKOB «9 Kllacca» BBICTABISACTCS OTMETKA
«5», ecii 3a BBIMOJHEHHWE KOHTPOJIbHOW paboThl oHM HabOpanmu He MeHee 44 OamnoB. [llkama
MepeBo/ia B MSITHOAIBHYIO CHCTEMY OLICHKH:

0 — 17 6ammoB — «2»,
18 — 30 6amn0B — «3»,
31 — 43 6amnoB — «4»,
44 — 60 6ain0B — «5».
Onenka npakTH4ecKux pador

OmneHka «5» CTaBUTCS, €CIIM yUYAIIUKCS BBIOIHSAET pabOTy B OJTHOM 00BbEME ¢ COONI0IEHUEM
HEOOXOIMMOM II0CIIC0BATEILHOCTH MPOBEACHHS OIBITOB W H3MEPCHUIl; CaMOCTOATEIBHO U
panroHaIbHO cOOMpaeT HeOOXOAUMBIE MPUOOPHI; BCE OMBITHI MPOBOAMUT B YCIOBUSAX M PEKHMAX,
00eCreunBaNIIMX TOJMyYeHHE MPAaBUIbHBIX PE3yJbTAaTOB M BBIBOAOB; COONIOAAET TpeOOBaHUSI
IpaBWJ1 0€30IIaCHOCTH TPY/1a; IPABUIILHO U aKKYPAaTHO BBIMOJIHSET BCE 3allMCH, TaOJINLbI, PUCYHKH,
BBIYHCIICHUSL.

Ornenka «4» CTaBUTCSA, €CJIA BBITIOJHEHBI TPEOOBAHUS K OLIEHKE «5», HO ObUIO JIOMYIIEHO JIBa-
TpH HeJloueTa; He 0oJiee 0JHOM Herpy0oil OIMOKH U OTHOTO Helo4eTa

Onenka «3» CTaBUTCS, €Clid padoTa BBINOJHEHA HE IMOJHOCTHIO, HO O0OBEM BBIIOJHECHHOU
9aCTH TAKOB, YTO TIO3BOJISICT MOJYYUTh NMPABUIIBHBIN PE3yJIbTAT U BBIBOJI; €CIIM B XOJIC MMPOBEICHUS
OTIbITa OBLTN AOMYIIEHBI OIIHUOKH.

OI_IGHKa «2» CTaBHUTCA, CCIIN pa60Ta BBIIIOJIHEHA HE MOJHOCTHIO M 00BhEM BBITTOJIHEHHOW YacTH
pa60TI>I HC TO3BOJIACT CACIATH IMPABUJIBHBIX BBIBOAOB; C€CJIM OIIBITHI, Ha6J'II021€HI/I${, BBIYHCIICHUA
MMPOBOAUIIMCH HEIIPABHUIILHO.

Onucanue y4eGHO-MeTOIHYECKOr0, MATEPUATBHO-TEXHUYECKOT0 U HH(OPMAIIMOHHOTO
ol0ecreyeHust 00pa3oBaTeIbLHOIO MpoIecca.

HartypaabHble 00bekThl. HaTypanbHble OOBEKTHI, MCIOJIb3yeMble B OOYYEHHH XHMUH,
BKJIIOYAIOT B ce0s KOJUIEKI[MM MHHEPAJIOB U FOPHBIX MOPOJ, METAIOB U CIUIABOB, MUHEPAJIbHBIX
y1oOpeHuit, miacTMacc, KayqykoB, BOJOKOH | T. . O3HaKOMJIEHHE y4YaIluXcs ¢ 00pa3amMu UCXo/-
HBIX BEIIECTB, TOJYNPOAYKTOB M TOTOBBIX H3ACIHA MO3BOJSAET IOJYYNUTh HAarIsAIHOE
NpeJCTaBlIeHUe 00 3TUX MarepHuajax, UX BHEUIHEM BHUJE, a TaKXKe O HEKOTOPBIX (PH3MUECKUX
cBOMcTBax. 3HauyMTeNbHblE Yy4eOHO-TIO3HABATEIbHBIE BO3MOXKHOCTH HMMEIOT  KOJUIEKIIUH,
M3TOTOBJICHHBIE CAMUMU O0ydaromumucs. [IpeamMeTs! U1t TaKUX KOJUIEKLIUH COOMpArOTCst BO BpeMs
JKCKYpPCHU U IPYTUX BHEYPOUHBIX 3aHATHM.

KOHHCKHI/II/I HCIIOJIB3YIOTCA TOJIBKO [JISI O3HAKOMJICHUSA YdYalluxCsa C BHCIOIHUM BHJIOM U
q)HSI/I‘IeCKI/IMI/I CBOMCTBaMH HU3Yy4aCMbIX BCIICCTB U MATCPUAIIOB. I[HSI MPOBCACHUA XUMUYCCKHUX
OIIBITOB KOJIJICKIIMU HCITIOJIb30BaTh HCJIb34.

XuMHYyecKHe peakTHBbI M MaTepHuajbl. OOpalieHue coO MHOTUMM BeIIeCTBaMH TpeOyer
CTPOroro COOJIFOJCHMsI NpPaBUI TEXHUKU O€30MaCHOCTH, OCOOCHHO MpPH BBHINOJIHEHUH OIBITOB
caMHMH ydauumucs. Bce HeoOXoanMble Mepbl PEAOCTOPOKHOCTH YKa3aHbl B COOTBETCTBYIOIIUX
JOKYMEHTaX U UHCTPYKLHUSAX, @ TAK)KE B IOCOOMSX sl yUUTEJIEH XUMUH.

HauOonee yacto ucnonb3yeMble peakTUBbl M MaTepUallbl: IEPMAaHraHaT Kauus, OpoMHas BOJa.
Bce xoyiekuuy opraHu4ecko XUMHUH.



Xumuyeckass JabopaTopHasi Nocyaa, anmaparbl M npudopbl. XuMuyeckas Iocyna
MOJIPa3/eNseTcsl Ha JBE TPYIIBL Ul BBIIOJHEHUS ONBITOB YYAaLIUMUCS U JEMOHCTPALMOHHBIX
OTIBITOB.

HpI/I60pBI, arraparbl 1 YCTAHOBKH, HCIIOJIB3YCMbIC HA YPOKaxX XHMMHUH, NOAPA3ZACIIAOT Ha OCHOBC
MPOTCKAIIUX B HUX (1)I/I3I/I‘ICCKI/IX U XUMHWYCCKUX MMPOLECCCOB C YHACTUCM BCUICCTB, HAXOAAIIUXCA B
Pa3HBIX arp€raTHbIX COCTOAHHUAX!

HpI/I60pBI JIIA pa6OTI)I C razaMu - IIOJIy4YCHHC, CO6I/IpaHI/Ie, OYHMCTKa, CyIIKa, IIOTJIOHICHUC I'a30B;
pCakuuu MEXKAY IMOTOKaMH Ira30B;

arraparbl H“ HpI/I60pLI IJi1 OIBITOB C JKUAKMMHU W TBCPAbIMU BCIICCTBAMH - IICPCIOHKA,
(bHJ'IBTpOBaHI/IC, Kpuctajaiu3alus, IIPOBCACHUC peaKHI/Iﬁ MCXAYy TBEPABIM BCIIECCTBOM U
KHUIKOCTBIO, )KUJAKOCTBIO U ) KUAKOCTHIO, TBCPABIMU BCIICCTBAMMU.

Bue 37011 knaccudukanum HaXoAsITCs JBE TPYIIbI y4eOHOIl anmapaTyph:

1) AJIL U3YUYCHUS TCOPCTHUYCCKUX BOIIPOCOB XMMUHU - HIUIIOCTpALHNA 3dKOHA COXPAaHCHHA MACCHI
BCIICCTB, ACMOHCTpALUA BJICKTPOIIPOBOAHOCTH PAaCTBOPOB, ACMOHCTpalusd ABHUXXCHHUSA HMOHOB B
QJICKTPHUYICCKOM II0JIC; IJIS U3YUCHUS CKOPOCTHU XHUMHYECKOH pPCaKuyu 1 XUMHUYCCKOI'O PaBHOBCCH,

2). Ui WUTIOCTPALUMU XMMUYECKUX OCHOB 3aBOJICKUX CIIOCOOOB IOJIyYEHUS HEKOTOPHIX BEILIECTB
(cepHOI KMCIIOTBI, aMMHaKa U T. I1.).

BCHOMOF&TGJ’IBHYIO pOJIb HUI'patOT HU3MCPHUTCIIbHBIC W HArpCBaTCIIbHBIC HpI/I60pBI, Pa3JIMIHBbIC
HpI/ICHOCO6JICHI/I$I JJIA BBITIOJTHCHHA OIIBITOB.

MOI[GJ'II/I. O0BekTaMu MOZACIIMPOBAHUA B XHWMHU ABJIIAKOTCA AaTOMbI, MOJICKYJIbI, KPUCTAJJbI,
3aBOJICKME allllapaThl, a TAKXKe MPOUCXOJIAIINE MPOLECcChl. B mpenogaBaHuy XUMUHU UCTIOIb3YIOTCS
MOJICTI KPUCTATMYECKUX PEIIeTOK anmasa, rpaduta, cepbl, docdopa, oxcuma yriaepoma(lV),
uoja, sxenesa, Meau, MarHua. HaGopbl Mojeneit aTOMOB JJsi COCTaBJIEHHUS IIAPOCTEPKHEBBIX
MOZEJIEW MOJIEKYJI IIPY U3YYEHUN OPTaHUYECKON XUMUH.

YueOHble mocoOusi HAa mne4aTHOWl ocHoBe. B rmpoiuecce 00y4eHHMs XHMHUU HCIIOJIB3YIOTCS
ClieyroIue TaONHIbl TMOCTOSHHOTO SKcrmoHupoBaHus: «llepuomudeckas cucteMa XUMHYECKHX
anemenToB JI. 1. MenneneeBa», «Tabiuiia pacTBOPUMOCTH KHCIIOT, OCHOBAHHM U COJIel», « DIEKT-
POXUMUYECKHI psiJ HAIPSHKEHUI METAIIIOBY.

JUia  opraHM3alMi  CaMOCTOSITENIbHOM  paboThl  OOydarommxcs Ha ypOKax HCIOJB3YIOT
pa3HooOpa3Hble AUJAKTHUECKUE MaTepHajbl: KAPTOUKU C 33JaHUSMHU PAa3HOM CTENEHH TPYJHOCTH
JUIS U3Y4YEeHHs] HOBOTO MaTepHualla, CaMOIIPOBEPKU U KOHTPOJISL 3HAHUN yUalIuXCs.

JKPaHHO-3BYKOBbIE CpeACcTBA 00yueHHsl. DKPAaHHO-3BYKOBBIE TIOCOOUS JEIATCS Ha TpU OONBIIHE
TPYIIbL: CTaTUYHBbIE, KBa3WAMHAMUYHBIE M JAUHAMHYHbIE. CTAaTMUHBIMU SKPaHHO-3BYKOBBIMHU
cpencTBamMu OOy4eHHS SBISIOTCS AUA(UIBMBI, THATIO3UTUBEI (CIIAlIbI), €TUHUYHBIC TPAHCIIAPAHTHI
s Tpadompoektopa. Cepuu TpaHCMAPAHTOB TMO3BOJSIOT WMHUTHUPOBATH JIBIDKEHHE MyTEM
MOCJIEIOBATEILHOTO HAJIOKEHHSI OJHOTO TpaHCIapaHTa Ha Jpyroil. Takwe cepuu OTHOCAT K
KBa3UJMHAMHYHBIM SKPAaHHBIM ITOCOOHUSIM.

JIMHaMUYHBIMHA  SKPaHHO-3BYKOBBIMU TIOCOOMSIMHU  SIBIISIIOTCSL TPOM3BENEHUS KuHemarorpada:
JOKYMEHTAIBHOIO0, XPOHUKAJIBHOIO, MYJbTUIUIMKAIMOHHOrO. K 3TOM ’Xe rpynme OTHOCATCS
SKPAaHHO-3BYKOBBIE CpEICTBA OOYyYEHUs, Ui NPEAbABICHUS MHPOPMALUU KOTOPHIX HEOOXOoAMMa
KOMIIBIOTEPHAs TEXHHUKA.

Texnuuyeckue cpeacrBa oOydeHusi. [Ipu KOMIUJIEKCHOM HCIIOJIB30BAHUM CPEACTB OOyYCHHS
HEen30eXKEeH BOMPOC O BO3MOXKHOCTH 3aMEHBI OJHOTO TMOCOOWs  JPYruM, HampuMep



JEMOHCTPAIIMOHHOTO WM Ja0OpaTOPHOIO OMbITa €ro M300pakeHueM Ha 3kpaHe. MHbopmarus,
cozieprKamasics B SKpaHHOM MTOCOOUH, IPEACTABISAET COO0H UL OTPaKCHHE PEaIbHOTO MUPA, H
MO3TOMY OHA JIOJDKHA MUMETh ONOPY B YyBCTBEHHOM OIbITe 00yyaromuxcs. B mpoTuBHOM citydae
(bopMupyIOTCS HENpaBWIbHBIE U (opManbHble 3HaHUSA. OCOOEHHO OmacHO (OPMUPOBAHUE HCKa-
KEHHBIX TPOCTPAHCTBEHHO-BPEMEHHBIX IPEICTABICHHM, MOCKOJIBbKY 3KPaHHOE MPOCTPAHCTBO H
BpeMs 3HAYUTEIBHO OTIMYAIOTCS OT PEANBHOrO MPOCTPAHCTBA U BPEMEHU. DKpaHHOE MOcoOHe He
MOJKET 3aMEHUTh COOOH peanbHbI 0OBEKT B MPOIECCE ero MO3HAHMS BBHIY TOTO, YTO HE MOXKET
OBITh MCTOYHMKOM YYyBCTBEHHOTO OIBITA O CBOWCTBAX, CYIIECTBEHHBIX IMPU H3YYCHUH XHMUH:
[[BETE, 3alaxe, KPUCTAUTMYECKOM CTPOCHUHU M T. JI. B TO ke BpeMs Hpu HATUYMU Yy ydalluxcs
JOCTaTOYHBIX YyBCTBEHHBIX 3HAHUI HAa HEKOTOPBIX JTamax OOY4YEHHUS BOCIPOM3BEICHHE XHMHU-
YEeCKOr0 OIMbITa B KPAHHOM ITOCOOMH MOXKET OBbITH Oojiee Ieeco00pa3HbIM, YeM €ro MOBTOpPHAs
JEMOHCTpAIIHSL.

Y4yeOHO-MeToAUYeCKOe oOecnieueHHe 00pa30BaTeIbHOIO0 Mpolecca
JlutepaTypa, UCIIOJIb3yeMasi yUUTEIIEM:
- OCHOBHas Tumepamypa

1. T'abpuensu O.C. Ilporpamma kypca xumuu ans 10-11 kmaccoB o06meoOpa3zoBaTeNbHBIX
yupexnenuit. — M.: JIpoda, 2015.

2. T'abpuensn O.C. Xumus: 11 kmacc: yuebnuk / O. C. 'aGpuensn.- 5-e u3z., crepeorun. — M.:
Hpoda, 2018. — 223, [1] c. : m

3. Xumus: 11 xmacc. KontponpHbeie u mpoBepouHble paboTel k ydeOHuky O.C. ['aGpuensina
«Xumus. bazoBeiit ypoBenb. 11 kimacey: yueOHnoe mocobue / M.A. AxmeroB. — M. : Ipoda 2015. -
220, [4] c. :nn.

JIutepatypa, pekoMeHayemMasi A1l y4alnxcs.
- OCHOBHas Tumepamypa

2. T'abpuensa O.C. Xumus: 11 knacc: yueOnuk / O. C. 'aGpuenss.- 5-e uzn., crepeotun. — M.:
Hpoda, 2018. — 223, [1] c. : um.

HuaTepHET — pecypcehl:

www.him.1september.ru

www.km.ru/educftion

www.alhimik.ru

JIucT KOpPEKTUPOBKHU paboueii mporpaMmbl
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