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HHOACHUTEJIBHAS 3AIIMCKA

PaGouass mporpamma yueOHOro Kypca mo xumuu st 11 kimacca pa3zpaboTaHa Ha OCHOBE
®I'OC BTOpOro MOKOJIEHUS, IPUMEPHON MPOrpaMMbl OCHOBHOTO OOIIero 0Opa3oBaHUs [0 XUMUU
(6a30BeIii ypoBeHb) M aBTOpckoi mporpammbl O.C. TI'abpuemnsna (I'abpuensn O.C. mporpamma
kypca xumuu s 10-11 kmaccoB oOmieoOpa3zoBarenbHbIX yupexaenuin M: Jlpoda,2013r).
®enepanpHoro nepeuns yueOHukoB ([Ipuka3 Ne 632 ot 22.11.2019 MunucrepcTBa mpoCBemIeHUs
Poccuiickoit deneparun);

- [lonoxenus o padoueit nporpamme MOY Enranaesckoit CIILI
- Yuebnoro miana MOY Enranaesckoit CII na 2022-2023rr

Mecto yuyeOHOro mpeamMera B y4eOHOM IJIaHe. XUMUS BXOJUT B MPEAMETHYIO 00JacTh
«ecTecTBeHHOHay4Has». [Iporpamma paccunrana Ha 68 yaca (2 yaca B HEJIEINIO).

OnHoil U3 BakHEHIIUX 3a1au 0Oy4eHMs B Cpe/Hell IKoJje sBIJIsSeTCs MOATOTOBKA
oOyyJaromuxcs K OCO3HAHHOMY U OTBETCTBEHHOMY BBIOOPY KH3HEHHOTO U NMPO(ECCHOHAIBHOTO
nytd. OOyyaromuecs 10JKHbI HAYYUThCSI CAMOCTOSITENILHO CTABUTh LENIU M ONPEAETATh ITyTH UX
JOCTH>KEHUSI, UCTIOJIb30BaTh MIPHOOPETEHHBIN B IIKOJIE OIBIT AEATENILHOCTH B PEATbHOMN KHU3HHU,
3a paMKaMu y4eOHOro mpoliecca.

CornacHo 00pa30oBaTEIbHOMY CTAHAAPTY 21AGHbIE UEIU CPeOHe20 00ue20 00paA308aHUS:

- (bOpMI/IpOBaHI/IC HEJIOCTHOT'O MPEACTABJIICHHUA O MUPC, OCHOBAHHOI'O Ha HpI/IO6peTCHHBIX
3HAHUAX, YMCHUAX U criocodax JACATCIIBHOCTH,



— [puOOpETEeHHE OMbITa Pa3HOOOPA3HON AEATEIBHOCTH, ONBITA TO3HAHUS U CAMOTIO3HAHMS,;

— TOJrOTOBKA K OCYIIECTBICHHIO OCO3HAHHOTO BHIOOPA MHANBUIAYaTBHOM
o0pa3oBaTesbHON MM TPO(PECCHOHATBHOM TPAEKTOPHUH.

Bonpmoii BKIan B TOCTHIKEHUE 3TUX IIeieil cpetHero o0mero 0opa3oBaHusi BHOCUT U3yueHue
XUMUU, KOMOPOe NPU3BAHO 00eCneYyUmy .

e (HopMUpPOBAHHE CHCTEMBI XUMUYECKUX 3HAHUN KaK KOMIIOHEHTA €CTECTBEHHOHAYYHOU
KapTHUHBI MUDA;

° pPasBUTUC JIMYHOCTHU 06yqa}onmxca, nux HWHTCIIJICKTYAaJIbHOC u HPaBCTBCHHOC
COBCPIICHCTBOBAHUC, q)OpMHpOBaHI/Ie Y HUX T'YMaHHCTHUYCCKUX OTHOIIIEHUI M JKOJIOTUYECKU
11e7IecO00pa3HOTO MOBEICHUS, B OBITY M TPYIOBOU JAESTEIHHOCTH;

e BEIpabOTKY y 00yYaromuxcsi MOHUMaHMs OOIIECTBEHHON MOTPEOHOCTH B Pa3BUTUU XUMMH, a
Takke (OPMUPOBAHME y HUX OTHOUIEHHS K XUMHUHM Kak BO3MOXKHOM oOmactu Oynyiein
MIPaKTUYECKON JESITeTbHOCTH;

e (popmupoBaHue yMEHHI 6€30MaCHOTO OOpAIIeHHsI C BEMIECTBAMH, UCTIOJIb3yEMbIMU B
MOBCEHEBHOM KU3HU.

[Iporpamma paccuntana Ha 70 4acoB, B TOM YHUCJIE€ Ha KOHTPOJIbHBIE U MPAKTUYECKHUE
pabotel. KOHTpOJBHBIX paboT — 2, MpakTUUeCKuX padboT — 2, 1abopaTopHBIX ONBITOB — 15.

YMK:

1. Ta6puensa O.C. Ilporpamma kypca xumuu s 10-11 kmaccoB 001meoOpa3oBaTeIbHBIX
yupexaeHuii. — M.: JIpoda, 2015.

2. Tl'abpuensn O.C. Xumus: 11 kmace: yueOonuk / O. C. I'abpuensn.- 5-¢ uzz., crepeotun. — M.:
Hpoda, 2018. — 223, [1] c. : n.

3. Xumus: 11 xmacc. KonTposbHble u mpoBepodHble paboTel k yueOHuKy O.C. ['abpuensna
«Xumusi. bazoBslii ypoBeHb. 11 kimace»: yuebHoe mocodue / M.A. AxmetoB. — M. : [Ipoda 2015. -
220, [4] c. um

OTnuuuTenbHble 0COOEHHOCTH pabouell mporpamMmbl MO CPaBHEHHIO C aBTOPCKOM MporpamMmon
OTCYTCTBYIOT.

Henn n3yyenus xumuu B 11 kiaacce:

— (opmupoBaHue y 00ydaromuXcsi yYMEHUsI BUAETh U MOHUMATh LIEHHOCTh 00pa30BaHUs,
3HAYMMOCTh XMMHUYECKOT0 3HaHUS I KaKIOr0 YEJIOBEKA, HE3aBUCUMO OT €T0
poheccuoOHaNbHON 1eATEIbHOCTH;

— (opmupoBaHue y 00ydaromuxcst YMEHUI pa3nuyaTh (akThl U OLIEHKH, CPAaBHUBATh
OILICHOYHBIE BBIBOJIbI, BUAETH UX CBS3b C KPUTEPUSIMU OLIEHOK U CBSI3b KPUTEPUEB C
OTIpe/IeIEHHON CUCTEMON IIEHHOCTE!, OPMYTUPOBaTH 1 000CHOBBIBATH COOCTBEHHYIO
MO3ULIUIO;

- q)OpMI/IpOBaHI/IC y 06yqa101111/1xc;1 HOCJIOCTHOI'O MPEACTABJIICHHUA O MUPEC U POJIM XHUMUU B
CO3JaHNHn COBpCMeHHOﬁ eCTCCTBCHHOHaquOﬁ KapTUHbBlI MHpPA; YMCHUA OOBSACHSITH



OOBEKTHI W TPOIECCHl OKPYXKAIOMICH JACWCTBUTEIHLHOCTH — MPUPOIHON, COIMATBHOM,
KYJbTYPHOM, TEXHUYECKOMN CPEABI, — UCIIOIb3YS U1 3TOr0 XUMUYECKUE 3HAHUS;

- mpuoOpeTeHrne OO0YyJAOIIMMHKCS OIBITa Pa3HOOOPA3HOUW JEATEILHOCTH, OIbITA MO3HAHUS H
CaMOIIO3HAHUSI; KIIFOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHTHOCTEH), UMEIOIINX YHUBEPCAIbHOE
3HAUEHUE JUISI Pa3jMYHBIX BUIOB JCATEIHPHOCTH — HABBIKOB PEHICHUS MPOOIEeM, TPUHSATHUS
pElICHUH, MMONCKa, aHAIH3a U 00paboTku MH(DOpPMAIMH, KOMMYHHKATHBHBIX HABBHIKOB, HABBIKOB
W3MEPEHUH, HaBBIKOB COTPYJHUYECTBA, HABBIKOB 0OE€30MACHOr0 OOpalleHusl C BEIIECTBAMU B
IOBCEIHEBHOM XU3HU.

3agaum y4eOHOro Kypca:

(GbopMUpPOBATH TPEACTABICHUS O XHUMHUYECKOW COCTaBISIOMICH €CTECTBEHHOHAYYHOW KapTHHBI
MUPa; YMEHHUS OOBSICHATH OOBEKTHI M TMPOLIECCH OKPYKAIOIIECH JAeHCTBUTEILHOCTH, UCTIONIB3YS VIS
3TOTO XUMHUYECKUE 3HAHMUS;

pa3BUBaTh MO3HABATEIBHBIC HHTEPECHI, HHTEIJICKTYaJIbHbIE U TBOPUYECKHE CIIOCOOHOCTH yJaIIXCs
B MPOIIECCEe U3YUCHUS MMM XUMHYECKON HAYKH U €€ BKJIaZa B COBPEMEHHBIN HaydHO -TeXHHUECKHM
nporpecc;

pa3BuUBaTh yYMEHHsS pabOTaTh C BEIIECTBAMH, BBITIOJNHITH HECIOKHBIE XHMHUYECKHE OTIBITHI,
COONIONIaTh TpaBHWJAa TEXHUKH O€30MacHOCTH, TPAMOTHO MPHUMEHSTh XHMHYECKHE 3HaHUS B
0OLIEHNH ¢ TPUPOJION;

PacKpBIBATh POJIb XUMHUH B PEIICHUH TJI00ANTBHBIX MMPOOIIEM YeT0BEYeCTRA;

pa3BUBaTh JMYHOCTH OOyJaromiuxcsi, (GpopMHpoOBaTh y HHX T'YMaHHCTHYECKHX OTHOIICHWHA W
HKOJIOTUYECKH  IIeNIECOO0pa3HOTO TOBENEHWS B OBITY W B TPYIAOBOH  JESTEIHHOCTH.



OO01Iasi XapaKTepUCTHKA Y4eOHOT0 npouecca (OCHOBHbIE TEXHOJOTHH, MeTObI, ()OPMbI
00y4YeHHs).

Texuonorun

[Inanupyercs UCIOIB30BaHUE CIIETYIOIINX TEJArOTMYECKUX TEXHOJIOIMH B IIPENIOJaBaHUH
npeaMeTa:

. 3n0poBbecOeperarIme
. [Ipo6nemuoTo 00YyUCHMS
. UrpoBsie
. UndopManinoHHO-KOMMYHUKALIMOHHBIE
. Pa3BuBaromiero o0yueHust
. IIpoexTHbIE
. AuddepennrpoBanHoro ooyueHus
. CocTaBieHus aJropuT™Ma BbITIOJHEHMS 3a/1aHUs
. Pa3BuTHS HaBBIKOB CaMONPOBEPKH, CAMOKOHTPOJIS
10. KoncrpyupoBanus (MOA€TUPOBAHU)
11. UKT-texnonoruu

®opmbl opraHuzanuu o0pa3oBaTelbHOro mnpouecca: OOmekiaccHble (OPMBI:  YPOK,
coleceloBaHNe, KOHCYNIbTALUs, pakTUyeckas padorta. I'pynmnossie ¢popMbl: IpymnnoBas paboTa Ha
ypoKe, TpYNIOBOW MpPaKTUKyM, TpPYNIOBbIE TBOpuYecKHe 3ajaHus. MHauBuayanbHble (DOPMBI:
paboTa ¢ IUTEpaTypoil WIM AJIEKTPOHHBIMU MCTOYHHKAMU HH(pOpMAIH, paboTa Ha KOHTYPHBIX
KapTax, IHCbMEHHbBIC YIPa)KHEHUs, BBIIOJHEHUE WHIMBUAYAIbHBIX 3aJaHuil, pabora C
00y4arouMH MporpaMMamMH 3a KOMIIbIOTEPOM.

OO0 JIN DN W~

Mertoabl o00y4eHHsl: CIOBECHbIE — paccka3, Oecela; HarIIOHbIE — HJUIIOCTPAIUH,
JIEMOHCTpAIlMA KaK OOBIYHBIC, TaK H KOMIIBIOTEPHBIC; TPAKTHUYECKUE — BBIMOJHEHUE
MPaKTUYECKUX pabOT, camMoCTosATeIbHAs paboTa CO CIPaBOYHUKAMHU U JUTEPaTypoi (OOBIYHON U
AJIEKTPOHHOMW), CaMOCTOSITEJIbHbIC TIMCHMEHHBIC YIIPAKHEHUS, CaMOCTOSTENbHAas padoTa 3a
KOMIIBIOTEPOM.

Buasbl u popmbl KOHTPOIA: GPOHTATBHBINA U UHAUBUAYAIBHBIN OMPOC; OTYETHI [0 MPAKTHUECKUM
u paboTam; TBOpUYECKHE 3aJaHud (3amuTa pedepaToB U MPOEKTOB, MOACIUPOBAHUE MPOIIECCOB U
00BEKTOB), TECTOBBIN KOHTPOJIb, IPOBEPOYHBIE U MPAKTUYECKUE PAOOTHI.

PaGouass mporpamMmma opueHTHpoBaHa Ha mnomoils pedenky ¢ OB3 B peamuzamuu ero
WHIUBUAYAIbHBIX 00pa30BaTeNbHBIX BO3MOXKHOCTEH M MOTpeOHOCTEH U co3JaHue YCIOBUM AJis
YCIIEUTHOTO PA3BUTHUS C Y4€TOM HHAMBHIYaJbHBIX OCOOCHHOCTEH MCUXUYECKOTO M (PU3UUYECKOTO
310poBbs. BBuay mncuxonoruueckux ocobeHHoctei nereit ¢ OB3, ¢ wmempio ycuineHUs
MPAKTUYECKOW HAMpaBICHHOCTH OOyYeHHUsI TMPOBOAUTCA KOPPEKIMOHHAs paboTra, KoTopas
BKJIIOUAET OpraHM3alfio JOTMOJHUTENbHBIX 3aHATUNA MO MpeAMeTy, a Takke 0e30apbepHOid,
pa3BHBAIOIICH TMpPEIMETHON cpelbl — CO3JAaHue aTtMocdepbl AMOIMOHAIBHOTO KOoMQopTa,
(dbopMHpOBaHHE B3aWMOOTHOIIEHUHN B JIyXe COTPYAHUYECTBA M MPHUHSITHSI OCOOCHHOCTEH KaXKJIOTO
— ¢opmMupoBaHUEe NMO3UTHUBHON, COIMATHLHO HAIPABIEHHON y4eOHOW MOTHMBAllUM — TpPUMEHEHHUE
aJICKBaTHBIX BO3MOXKHOCTSIM M TIOTPEOHOCTSIM OOy4aromerocss COBPEMEHHBIX TEXHOJOTHIA,
METO/I0B, MPUEeMOB, (OpM OpraHHu3aIK Y4eOHOU paboThI : paboTa ¢ pUCYHKaMU ,CUCTeMaTHdecKas
cloBapHas paboTa paciIupsieT JEKCUYECKHI 3armac IeTeil co CHIKEHHBIM MHTEIJIEKTOM, TIOMOTaeT
UM TPaBWIBHO YHOTPEONSATh HOBBIC CJOBa MpH NHChbME .BakHEHIIyl0 poiab B OBIAJCHHUH
OMOJIOTMYECKUMH TIOHATUSIMU UTPAIOT JIOTUYECKHE JICHCTBUS: CpaBHEHHUE U YCTaHOBJICHUE
MIPUYMHHO — CJIEJICTBEHHBIX CBS3€H, paboTa ¢ TaOIHUIIaMU.



IIpu opranuszanum y4yeOHbIX 3aHATHI ¢ ydammumucs ¢ OB3:
1. OcymecTBisieTcss HHAMBUAYAIbHBIN NOIX0/ K KaXKI0MY ydalleMycs.

2. IIpenoTBpamaercs HaCTYIJICHUE YTOMIICHHs], UCIIOJIB3YIOTCS Ul ATOr0 pa3HOOOpa3HbIe
CpeacTBa (Yepel0OBaHUE YMCTBEHHOW U IPAKTUUECKOM AEATEIbHOCTH, IPENOIHECEHUE MaTepHralia
HEOOJBIIMMH J03aMH, UCIOJIH30BAHNE HHTEPECHOTO U KPACOYHOTO JAUJAKTHYECKOTO MaTepraa)

3. CobnroaeTcst MOBTOPHOCTH OOYYEHHsI HA BCEX JTAlax ypoka.

4. IlposBisiTh 0COOBIN TIeAarorudeckuii TakT. [I0CTOSIHHO MoMeYaTh U MOOIIPATH MaJICHIITHE
YCHEXH JIeTel, CBOEBPEMEHHO U TaKTUYHO TIOMOTaTh KaXJ0My peOCHKY, pa3BUBATh B HEM BEPY B
COOCTBEHHBIE CHJIBI U BO3MOKHOCTH.

IInanupyemsbie pe3yiabtatbl (JIMuHOCTHBIE, NMpeAMeTHbIe, MeTanpeIMeTHbIe pe3yJbTaThl
OCBOEHHS Y4eOHOro nmpeaMera)

[leHHOCTHBIE OPHUEHTHUPHI Kypca XMMHH B OCHOBHOW IIIKOJIE OMPEACTSAIOTCS  CeupUKOM
XUMHHM Kak Haykd. [IoHSTHE «II€HHOCTH» BKIIOYAET €JUHCTBO OOBEKTUBHOTO (caM OOBEKT) U
CyOBEKTHUBHOTO (OTHOILIEHHE CYOBEKTa K 0OBEKTY), MO3TOMY B KaueCTBE LIEHHOCTHBIX OPUEHTHPOB
XUMUYECKOT0 00pa30BaHMs BBICTYNAIOT OOBEKTHI, U3y4aeMble B Kypce XHUMHUH, K KOTOPOMY Y
oOyyaromuxcs (GopMHupyeTcs LIEHHOCTHOE OTHolleHue. I[Ipm 3ToM BeAyllyro pojib HIparoT
[I03HABaTENIbHbIE IIEHHOCTH, TAaK KaK JaHHbIM y4eOHBIH MpeaMeT BXOJUT B IPYIIy NpPeIMETOB
ITO3HABATEIBHOIO LIUKJIA, [JIAaBHAS LEIb KOTOPBIX 3aKIIIOYAETCS B U3yYEHUU IIPUPOIBI.

OCHOBY 1O3HABaTCJIBHBIX LEHHOCTEH COCTaBISAIOT HAy4yHbIC 3HAHMs, HAyYHBIE METOJBI
MIO3HAHUA, a LIEHHOCTHBIE OpUEHTAaluH, (OopMHUpyeMble Yy OOy4HarOUIMXCS B IpOLEcCEe M3Y4EHUs
XUMMH, NTPOSIBIIAIOTCS:

— B IIPU3HAHUU [ICHHOCTH HAYYHOT'O 3HAHU, €0 NIPAKTUYECKON 3HAYMMOCTH, TOCTOBEPHOCTH;

— B LICHHOCTH XMMHMYECKHUX METOJOB UCCIIEI0BAHUS )KUBOW U HEKUBOM NPUPOIBL;

— B IIOHUMaHUU CJIO)KHOCTH ¥ IPOTUBOPEYMBOCTH CAMOI0 IPOLIECcCa MO3HAHUS KaK U3BEYHOIO
CTPEMJICHMS K UCTHHE.

B kauecTBe O0OBEKTOB LEHHOCTEH TpyJda U ObITa BBICTYNAIOT TBOPUYECKAas CO3UAATENIbHAS
NeATeIbHOCTb, 3/I0pPOBBI 00pa3 >KU3HHU, a LIEHHOCTHBIE OPHEHTALMM COJAEP’KaHHUS Kypca XUMHH
MOTYT paccMaTpuBaThcs Kak (POpMUpOBaHHE:

- YBOKUTEJIBbHOIO OTHOLIEHUS K CO3UJIATEIIBHOM, TBOPUECKOM AEATEIbHOCTH;

- IOHUMaHMs1 He00XOAUMMOCTH 30POBOT0 00pa3a KHU3HH;

— noTpeOHOCTH B 06€3yCI0BHOM BBINIOJHEHUH IIPaBUII O€30M1aCHOIO MCIOJIb30BaHUS BEILECTB B
IIOBCEIHEBHOM JKU3HY;

— CO3HATeNIbHOTO BBIOOpaA Oyayliel npodeccuoHanbHOM AesITeTbHOCTH.

— OmNBIT 5MOIMOHAIBHO-LIEHHOCTHBIX OTHOIIEHUH, KOTOPBIE Y4YalllUecs IIOJIydaroT IIpH
U3yYEHHHM Kypca XMMHMM B OCHOBHOM IHIKOJIE, CIIOCOOCTBYET BBICTPAWBAHUIO MMHU CBOEH
KU3HEHHOW MO3ULNH.

Xumus 1o3BossieT GopMUpoBaTh MOTPEOHOCTh YEIOBEKA B KPAacoTe U JESTEIbHOCTH M0 3aKOHAM
KpacoThl, TO €CTh 3CTETUUECKNE LIEHHOCTH.
Kypc xumum oOmagaer BO3MOXKHOCTAMH Ui (DOPMUPOBAHHMS KOMMYHUKATHBHBIX LIEHHOCTEH,
OCHOBY KOTOPBIX COCTaBISIIOT Mpoliecc OOIIeHHUs, TpPaMOTHAasl pedb, a LEHHOCTHBbIE OPUEHTAIIUH
HaIpaBJIEHbI HA BOCIIMUTAHUE Y yUYaIIUXCS:

— MPaBUJIBHOTO UCMOJIb30BAaHUS XUMUYECKOW TEPMUHOJIOIMH U CUMBOJINKH;



— TOTPeOHOCTH BECTH JIMAJIOT, BHICIYIIMBATh MHEHUE ONIOHEHTA, y4aCTBOBAThH B IMCKYCCHH;
— CHocOoOHOCTH OTKPBITO BBIPAKATh U apI'YMEHTHPOBAHO OTCTAUBATH CBOIO TOUKY 3PEHUSI.

Ocol0eHHOCTH colep:kaHusi O0y4eHMsl XMMHUM B cpefaHell (TO0JIHOM) IIKoJie 0O0YCIIOBIICHBI
creru(pUKON XUMUHN KaK HAYKd U TIOCTaBICHHBIMU IesiMU. OCHOBHBIMH MPOOIEeMaMH XUMHH
SIBJISIIOTCS M3YYEHHUE COCTaBa M CTPOCHUS BEIIECTB, 3aBUCUMOCTH HX CBOMCTB OT CTPOEHUS,
MOJTy4eHHUE BEIECTB C 3aJJaHHBIMH CBOMCTBAMHU, UCCIIEIOBAHUE 3aKOHOMEPHOCTEH XUMHUYECKUX
peakuuii U myTel YIpaBleHUWS MMHU B LEIAX MOJYYCHHs] BEIIECTB, MAaTEPUAJIOB, HYHEPTHUU.
[TosTomy B pabodeil mporpamMMe MO XMMUM HAIUTH OTPAKEHUE OCHOBHBIE COJEPIKATEIbHBIC
JIUHUHN:

«BeniectBo» — 3HaHHA O COCTaBE W CTPOCHUM OPraHWYECKHX BEIIECTB, UX BAXKHEHUIINX
(bu3NYECKUX U XUMHUYECKHUX CBOMCTBAX, OMOJIOTMYECKOM JIEHCTBUH.

«XUMHYECKas pCaKkuus — 3HAHUIA 00 YCII0BHUAX, B KOTOPBIX HNPOABIIAIOTCA XUMHUYCCKUC CBOMCTBA
OpraHn4e€CKux BCUICCTB, crocobax YIIpaBJICHUA XUMHUYCCKUMU ITPOLCCCaMU.

«HpI/IMeHeHI/Ie BEUICCTB» — 3HAHUA U OIIBIT HpaKTquCKOﬁ JACATCIIBHOCTU C
OpraHMYeCKUMU BEIL[ECTBAMHU, KOTOpbIE HauboJee 4acTo yNOTpeOsstoTCs B
HOBCGHHGBHOI\/'I KHU3HH, IIHUPOKO HMCIOJB3YIOTCA B IMPOMBINIJICHHOCTH, CCJIIBCKOM XOSS[IZCTBG, Ha
TpaHCIIOPTE.

SI3BIK  XUMHM» — CHCT€Ma B@)KHEUIIMX TMOHATHM XWMHUU U TEPMHHOB, B KOTOPBIX OHHU
OTHCHIBAIOTCS, HOMEHKJIATypa OPraHMYeCKHX BEUIECTB, T. €. MX Ha3BaHHUA (B TOM 4YHCIE U
TPUBHUAIbHBIE), XUMUUECKHE (OpMYJIbl U YpaBHEHHMSI, a TaKKe MpaBuia mepeBojaa UHGopmaluu ¢
€CTECTBEHHOT'O SI3bIKa Ha SI3bIK XUMUHU U 00paTHO.

O0mas xapakTepucTHKa Y4eOHOro npeamMera
Copepxanue Kypca XMMUHM Ha 0a30BOM YPOBHE IO3BOJIHT:

— COXpaHUTh JOCTATOYHO LEIOCTHBINA U CUCTEMHBIN KypC XUMHH, KOTOPBIH
(hopmMupoBaics Ha MPOTSHKEHUU JECATKOB JIET, KaK B COBETCKOM, TaK U B POCCHICKON
LIKOJIE;

— 0CBOOOJUTH KYypC OT U3JIHILIHE TEOPETUIUPOBAHHOTO U CIOKHOTO MaTepuaa, Jis
OTpabOTKHU KOTOPOTO TpeOyeTCsi HEeMalo BpEMEHHU;

— MAaKCHUMAJIbHO COKpAaTHUTb Ty OIIKMCATCIBHYHO YaCTb B COACPIKAaHHUU yqe6H0171
JUCHUIIIIMHBI, KOTOpasA HOCHUT CyTy'6O YaCTHBIN XapakTep U YMECTHA, CKOpEC, IJId
HpO(bI/IJ'ILHLIX IIKOJ M KJIaCCOB,

— BKIIOUYHUTh B KypC MaTepual, CBS3aHHBIM C IIOBCEJIHEBHOM >XU3HBIO YEJOBEKa, C
Oyaymieil mpodeCCHOHATBHON NESTENbHOCTHIO BBIMYCKHUKA, KOTOpas HE UMEET SIPKO
BBIPAKEHHOW CBSA3U C XUMUEH.

JIMYHOCTHBIMH pe3yJdbTaTaMM U3YUCHUA ITPEAMETA «XHUMHUSD SIBISIOTCS CIICAYIOMINUC YMCHUA:

- B HCHHOCTHO-OpHCHTaHHOHHOﬁ C(bepe — YYBCTBO IOpAOCTH 3a pOCCI/II>'ICKy10 XUMHUYCCKYIO HAYKY,
Tr'yMaHu3M, OTHOIICHUC K TPpyAY, HCICYCTPEMIICHHOCTD,

- B TPYyJIOBOH cepe — rOTOBHOCTb K OCO3HAaHHOMY BBIOOPY JayibHeifliell oOpa3oBaTeNbHOU U



npoheccHOHaTBbHON TPACKTOPHH;

- B TIO3HABATENHHOW (KOTHHUTHBHOW, WHTEIUICKTYaJIbHOH) cdepe — yMEHHE YIpaBIsITh CBOCH
[I03HABATEILHOU JIEATEIBbHOCTBIO.

MeTal’lpe}]MeTHl)IMH pe3yjJbTaTaMi OCBOCHHA BBIITYCKHUKaMU OCHOBHOM IIIKOJIBI mporpaMmsl 110
XUMUU SIBJISIOTCH .

- HCIOJIb30BAHME YMEHWUW W HABBIKOB PA3JMYHBIX BHJIOB IIO3HABATEIBbHOW JESITEIBHOCTH,
MPUMEHCHHH  OCHOBHBIX  METOJOB  TO3HAHUA  (CHCTEMHO-WH(GOPMAIMOHHBI  aHAJIH3,
MO/ISTUPOBAHUE) JUISl U3yUEHUS PA3TUYHBIX CTOPOH OKPYXKAIOIIEH JeHCTBUTEILHOCTH;

- WCIIOJIb30BAaHWE OCHOBHBIX MHTEIUIEKTYAIBHBIX OTepaluii: GopMyaupoBaHue TUIIOTE3, aHATU3 U
CUHTE3, CpaBHEHHE, 0000IIECHNE, CUCTEMAaTU3aIlus, BISIBJICHUE MPUYUHHO-CIEJICTBEHHBIX CBS3EH,
IMOMCK aHAJIOTOB;

- YMCHHC I'CHCPHUPOBATHL UACHU U OIIPCACIIATh CPEACTBA, HGO6XOZ[I/IMI)I€ JJId UX peain3alinu,

- YMCHHUEC OINPCACIIATL LCIU W 3aaadu JACATCIBHOCTH, BBI6I/IpaTI> cpeacrtBa pcanu3anuvu Lejim U
IMPUMCHATH UX HA MPAKTUKE,

- HCII0JIb30BAHNE PA3IMYHBIX UCTOYHHUKOB JUISl MOMYYEHHUS] XUMUYECKOH MHPOpMaIuu, TOHUMaHNe
3aBUCHUMOCTH COJIepKaHusd U (GOpMbI MpeAcTaBleHUs WHPOpMalKK OT Leled KOMMYHHKAIUu U
azpecara.

HpeI[MeTHble pe3yJbTarbl HN3Y4YCHHA XHUMHUHU MNPEAOCTABIIACT YUCHHUKY BO3MOXHOCTH Ha
CTYIIEHH CpeHero (MOJTHOTO) 0011ero 00pa3oBaHusl HAYUYNUTHCS

B no3naBarenwsHoO# cdepe:

- 1aBaTh ONpeAeTeHUS N3yYECHHBIM MOHSATHUSIM;

- OIUCBIBATh JIEMOHCTPALIMOHHBIE U CAMOCTOSITENIFHO MPOBEACHHBIE SKCIIEPUMEHTHI, UCIIONb3Ys IS
ATOTO €CTECTBEHHBIN (PYCCKUMU, POTHOMN) SI3BIK U S3BIK XUMHH;

- OIMCBIBATDH U Pa3InyaTh U3yUEHHbIE KJIACChl HEOPraHUYECKUX U OPraHUYECKUX COCAMHEHUH,
XUMHYECKUE PEAKIIHH;

- KJ1accu(UUMpPOBaTh U3y4YeHHbIE OOBEKTHI U SIBICHUS,

- HaOMI01aTh IEMOHCTPUPYEMBIE M CAMOCTOSTEILHO TPOBOAUMBIE OIBITHI, , XUMUUYECKUE PEAKIIHH,
MIPOTEKAIOIINE B IPUPOJIE U OBITY;

- JIefaTh BBIBOJBI M YMO3AKIIOUECHUS U3 HAOIIOIeHU N, U3yYeHHBIX XUMUYECKHX 3aKOHOMEPHOCTEH,
MIPOTrHO3UPOBATH CBOMCTBA HEU3YUYEHHBIX BEIIECTB [0 aHAJIOTUU CO CBOMCTBAMU M3yYCHHBIX;
-CTPYKTYPHPOBATh U3y4YEHHBI MaTepHa;

- HHTEPIPETUPOBATH XUMUUYECKYIO HH(POPMAIIHIO, TOTYYSHHYIO U3 IPYTUX HCTOYHHUKOB;

- OIUCBIBATh CTPOEHUE aTOMOB 1-4-T0O MEepPHOJIOB C UCIOJIB30BAHUEM DJIEKTPOHHBIX KOHPUTYpauit
aTOMOB;

- MOJIEJIUPOBATh CTPOEHUE MPOCTEUIITNX MOJIEKYJT HEOPraHUYECKUX M OPTaHUYECKUX BEIIECTB,
KpPHUCTAIJIOB;

B 1ieHHOCTHO-OpHEeHTalMOHHOH cdepe

— aHAJIM3UPOBATh U OIICHUBATH MOCIEICTBHS ATl OKpPYKaIoIIei cpebl ObITOBOM U
IIPOU3BO/ICTBEHHOH JIeATETLHOCTH YellOBEeKa, CBA3aHHOM C repepaboTKOM BEIIECTB.

B tpynoBoii chepe —

MIPOBOJUTH XUMUYECKHI SKCIIEPUMEHT.

B coepe ¢pusnueckoit KynbTypsl —

OKa3bIBaTh MEPBYIO TTOMOIIIb MPU OTPABJICHUAX, 0KOTaX U APYTHX TPaBMaX, CBA3aHHBIX C
BEIIECTBAMU U J1a00OPaTOPHBIM 000PYIOBaHUEM.



COAEPKAHUE N3YUAEMOI'O KYPCA
11 KIIACC
Tema 1. [Tepuoanueckuit 3akoH 1 ctpoernearoma (6 1)

OrkpeiTue JI. U. MenneneeBboiM Ilepunoaumyue ckoro 3aKoHa.
[lepBble TIONBITKH KiIACCU(UKALMM XUMHUUYECKHUX DJIEMEHTOB. Baxueilue
IOHATHUS XUMHUM: aTOM, OTHOCUTEIbHAsi aTOMHAas W MOJICKYJIsIpHAsT MAaccChl.
OtkpriTue /. . MenneneeBbiM llepuoanuyeckoro 3akoHa. Ilepuoanueckuii
3akoH B opmynuposke JI. 1. Mennaeneena.

ITepuonuueckas cucrtema J[. U. Menpneneena. Ilepuonuueckas
cuctrema  JI. n. MenpaeneeBa  kak  rpaduyueckoe  OTOOpakeHHE
MEePUOJMYECKOTO 3aKOHa. Pa3ziuyHble BapuaHThl NEPUOTUYECKOU CHUCTEMBI.
ITepuoapl u rpynnel. 3HAUEHUE NEPUOJUYECKOTO 3aKOHA U MEPUOTUYECKOU
CHUCTEMBI.

NpOTOHBI U  HEWTpoHbl. HM3oTombl. M30TOmBI  BOAOpOJA. DJIEKTPOHHI.
DJeKTpoHHasi 000JiouKa. ODHEpreTUYeCKu ypoBeHb. OpoOwurtanu: s u p. d-
Opbutanu. PacnpeneneHue »dIEKTPOHOB IO DJHEPIETHYSCKUM YPOBHSIM U
opbuTansaM. DIEKTPOHHBbIE KOH(PUTYpAIIUU aTOMOB XHMHUYECKHUX DJIEMEHTOB.
BaneHnTHble BOBMOXXKHOCTHU aTOMOB XUMHWYECKHX JIEMEHTOB.

Ilepuonuueckuii 3akoH u cTpoeHue artoma. COBpPEeMEHHOE TMOHSTHUE
xuMuudeckoro »siaemenHta. CoBpemMeHHass GOPMYIUPOBKA TEPUOIUIESCKOTO
3akoHa. [IprnynHa NEPUOJIUYHOCTH B H3MEHEHUM CBOMCTB XUMHYECKHUX
snieMeHTOB. (OCOOEHHOCTH 3allOJIHEHUS DJHEPreTUUYeCKUX YpOBHEH B
DJIEKTPOHHBIX OO0OJIOYKAX aTOMOB MEPEXOJHBIX DIIEMEHTOB. JDJEKTPOHHBIC
CeMEWCTBa DJIEMEHTOB: S-U p-3jeMeHThl; d- u f-a7eMeHThI.

Jemonctpanuu. Pasznuunsie ¢opmbl [lepuonmueckoit cucremsr J[. W
Menneneesa.

Tema 2. Ctpoenue Bemectsa (18 1)

KoBasenTHast xumuueckast cBsA3b. IloHATHE 0O KOBajieHTHOM cBsa3u. OOI1as
aJeKTpOHHAas napa. KpaTHOCTh KOBaJICHTHOM CBSI3U. DJIEKTPOOTPHUIIATEIIHLHOCTD.
IlepexpriBaHrE IEKTPOHHBIX OpOUTaeil. 6- U m-CcBs3U. KoBajeHTHas MOJsipHas
U KOBAJCHTHAs HeToJspHas XUMHUYeCcKkHue CBs3u. OOMEHHBIM U JOHOPHO-
akIENTOPHBIM MEXaHU3Mbl OOpa30oBaHUsA KOBAJCHTHOW CBs3U. BelecTBa
MOJICKYJISIPHOTO ¥ HEMOJICKYJISIPHOTO CTPOCHUS. 3aKOH MOCTOSIHCTBA COCTaBa
JIJISI BEIIECTB MOJICKYJIIPHOTO CTPOECHUS.

NoHHasga xumMuueckas cBiI3b. Katnonsl m aHuoHbl. MloHHas CBI3b U €€
cBoricTBa. MOHHAs CBA3b KaK KpaWHUM CIydald KOBAJCHTHOW IMOJISIPHOW CBSI3U.



®opmysbHasg eauHUNa BemecTBa. OTHOCUTEIBHOCTH JIENCHUS XUMHYECKUX
CBS3€U HA TUIIGI.

MeTtannuueckas XxumMudyeckas cBA3b. OOmue (usnueckue CBOWCTBA
METaII0B. 3aBUCHMOCTb 3JJIEKTPOINPOBOJNHOCTA METAUIOB OT TEMIIEPATypPBI.
CmutaBsl. UepHbI€ U LIBETHBIE CIJIABBI.

ArperaTHble COCTOSHHUSA BemecTBa. l'a3pl. 3akOH ABOTragpo s
razoB. MoJsipHbI1 00beM ra3o000pa3HbIX BenlecTB(mpHu H. y.). JKuakocTu.

Bopoponnas xumuueckas cBs3b. Bopoponnasi cBs3b, Kak OCOOBIM ciy4aid
MEKMOJICKYJISIPHOTO  B3aUMOJEHUCTBUA. MexaHu3M ee oOpa3oBaHUs H
BJIMSIHME HA CBOMCTBA BEIECTB (Ha mpuMmepe Boasl). Mcnonb3oBaHUE BOJbI B
ObITY M Ha TNPOU3BOJACTBE. BHYTpH- MonekymsipHas BOJOpPOAHAs CBS3b U €€
Ouonoruyeckas posib.

Tunsr KPUCTAIIIHWNUYCCKHUX PCHIICTOK. KpI/ICTaJIJII/ILIG CKasja pceuIcTKa.
I/IOHHI)IC, MCTAJNIMYCCKHUC, ATOMHBIC HW MOJICKYJIIPHBIC KPHUCTAJIITHUYCCKHUC
PCIICTKH. AJIJIOTpOHHSI. AMOp(l)HBIG BCIICCTBA, UX OTIIMYHUTCIIBHBIC CBOMCTBA.

Yuctele BeniectBa cMecu. CMecHu U XUMHUYECKHUE COeTUHEHUs. | OMOT€HHBIE U
reTeporeHHble cMecu. MaccoBasi 1 0OObEMHasl JI0JIM KOMIIOHEHTOB B CMECH.
MaccoBast nonst nmpuMmeceu. Pemienue 3agaB Ha MacCOBYIO JOJKO MPUMECEM.
Knaccudukaiius Be1ecTB Mo CTENEeHU UX YUCTOTHI.

Jucnepcubie cuctembl. [lonsitue nqucnepcHoit cuctemsl. JlucniepcHas ¢asza u
nucnepcuonHas cpena. Kiaccudukanus aucnepcHblx cucteM. KosoumgHbie
IUCIIEPCHBIE CUCTEMBI. 30JIM U reldu. 3HAYEHHE AUCHEPCHBIX CUCTEM B IPUPOJE U
KU3HU YEIIOBEKA.

JeMoHcTpanuu. Mojenb KpUCTANIMYECKON pelieTk Xiaopuaa Hatpusi. O0pasirsl
MHUHEPAJIIOB C MOHHOW KPUCTAJUIMYECKOM PEIIECTKOM: KanbluTa, rajuTra. Moaenu
KPUCTAUIMYECKUX PEIIETOK «CYXOro JibJa» (MM hojaa), aamasa, rpadura (Wim
kBapia). Mojenb MOJISIpHOTO 0OBbeMa ra3oB. Tpu arperaTHbIX COCTOSIHHSI BOJIBI.
Juctrmisiuust Boabl. OOpasibl  pa3iMYHBIX JAWCHEPCHBIX CUCTEM: 3MYJIbCHUH,
CyCIIeH3uH, a’po3oseit, reneit u 3onei. Koarynsmusa. Cunepesuc. Db dext Tungans.

JlabopaTopHubie onbITbl. 1. OnpenencHue CBOICTB HEKOTOPHIX BEIIECTB HA OCHOBE
TUTIA KPUCTAUIMYSCKOW permeTkr. 2. O3HaKOMIICHHE C KOJUICKIIMEH ITOJUMEpOB,
IUIACTMACC M BOJOKOH W wu3genuii u3 Hux. 3. JKECTKOCTh BOMBI. YCTpaHEHUE
HKECTKOCTU BOABI. 4. O3HAKOMJICHHE C MUHEPAIBHBIMU BoAaMH. 5. O3HAKOMJICHHE C
JTHACTIEPCHBIMHA CUCTEMAMH.

IIpakTnueckoe 3anaTue Ne 1. [lonydyenue u pacrno3HaBaHue ra3os.

Tema 3. Dnekrpomutrueckas aucconuanus (19 q)



PactBOpbl. PacTBOpBEI Kak rOMOTE€HHBIE CHUCTEMBI, CO- CTOSAIIME W3 YaCTHUI
pacTBOPUTEINSL, PACTBOPEHHOIO BEILECTBA U NMPOAYKTOB HX B3aMMOJICUCTBUSL.
PactBopenne  kak  (U3MKO-XUMUYECKHUH  mOporecc. MaccoBas — nois
pacTBOPEHHOI'0 BellecTBa. TuNbl  pacTBOpPOB. MoisipHas  KOHILCHTpaLUs
BelecTsa. MuHepalibHble BOJBI.

Teopuss D3JIEKTPOJUTHUUECKOU JUCCOUMALNUHU. DICKTPOIUTHI U
HEAIEKTPOaUThl. CTENEHb SJICKTPOJUTHUECKON auccouuanvu. CUIIbHBIE U
ciiadble  BJIEKTPOJUTHL. YpaBHEHUS DJIEKTPOJUTHYECKOW  JTHUCCOLUAIUH.
Mexauuzm  auccoumanuu. CryneHuaras  guccouuanus. BoJopoaHbIN
I10Ka3aTeb.

Kucnorel B cBeT€ TEOpPUM DICKTPOJIUTHUECKOU nucconmanuu. OOiue
CBOWCTBA HEOPraHUYECKUX W OPraHUYECKUX KHUCIOT. YCJIOBUS TEUYECHUS
peakuii  MexXAy JJIeKTpoJuTtamMu A0 KoHma. Crnenuduyeckue CBOMCTBa
A30THOM, KOHLIEHTPUPOBAHHOM CEPHOM U MypPaBbUHOMN KHUCJIOT.

OcHoBaHus B CBCTC TCOpHUHU BHGKTpOJIHTI/IIIGCKOﬁ Jucconmanmu, HUX
KJ'IaCCI/I(i)I/IKaIII/ISI u O6IIII/I€ CBOMCTBA. AMI/IHI)I, KaK OpPraHUYCCKHUC OCHOBAHUA.
CpaBHeHI/Ie CBOMCTB aMMMaKa, MCTHJIaMUHaA aHUJINHA.

Conu B cBETE TEOPHUHU DJICKTPOJIUTUUECKON TUCCOLMALINU, UX KJIacCUPUKAIUA
u obmrue cBoicTBa. Conu Kucible U OCHOBHBbIE COJIM OpraHUYECKUX KHCIOT.
Mbuta.  DJIEKTPOXUMHYECKHM Pl  HAOPSOHKEHUH  METaIoB W €ro
HCIIOJIb30BaHUE  JJI1  XapaKTEPUCTHUKU BOCCTAHOBUTEJIBLHBIX  CBOWCTB
METAaJIOB.

I'maponus. Cnywaum rugponusa conaeil. Peakuust cpenst (pH) B pacTBopax
TUJIPOIM3YIOIIUXCA cone. [ Maponu3 opraHndeckux BEeIIeCTB, €ro 3HaYCHUE.

JdemoncTpanuun. VcnbelTaHue pacTBOPOB 3JEKTPOJUTOB M HEIIEKTPOJUTOB Ha
NpeaAMET  JAUCCOLHUAlHU. 3aBUCUMOCTb  CTENEHH  DJIEKTPOIUTHUUYECKOMN
JMCCOIMAIIHA YKCYCHOW KUCIIOTHI OT pa3daBiie HUS pacTBopa. [Ipumeps! peakiimii
WOHHOTO OOMEHa, HuAymHuX C o0pa3oBaHHEM OcCajKa, Tra3a WId BOJBI.
XVMHUYECKUE CBOMCTBA KHUCJIOT: B3aMMOJICMCTBHUE C METAJUIAMH, OCHOBHBIMH W
aM(GOTEepHBIMU OKCHJAMH, OCHOBaHUSIMHU (IIEIOYaMU U HEPACTBOPUMBIMHU B
BOJI¢), COJIIMHU. B3amMojelcTBHE a30THOW KHCIOTHI C Meablo. PazOamienue
cepHoil kucnoTel. OOyriIMBaHUE KOHIEHTPUPOBAHHOW CEPHOM KUCIOTOM caxapo3bl.
XVMHUYECKME CBOWCTBA IIEJIIOYEN: pEaKUUsl HEUTpAJIM3alH, B3aUMOJECUCTBUE C
KHACJIOTHBIMUA OKCUJAMH, COJISIMH. Pa3nokeHue HEepacTBOPUMBIX B BOJIE
OCHOBAaHWM NpPU HAarpeBaHUU. XHMHYECKHUE CBOMCTBA COJIEW: B3aMMOJECUCTBHUE C
MeTaJJIlaMH, KHCJIOTaMH, IIeJI04YaMH, C JAPYTruMHU coysiMu. ['maponu3 kapOuma
kanplus. M3ydyenue pH pacTBOpOB THMAPOIM3YIOLIMXCA COJiel: KapOOHATOB
[IEJIOYHBIX METAJJIOB, XJIOPU/IA U AlleTaTa aMMOHHUSL.

JlabopaTopHble onbIThI. 6. O3HAKOMIIEHHE C KOJUICKINEH KUCTIOT.



7. IlosydyeHne W CBOWCTBAa HEPACTBOPHUMBIX OCHOBAaHUU. 8. O3HAKOMIIEHHE C
KOJUJIEKIIMEH OCHOBaHUU. 9. O3HAKOMJIEHHE C KOJUIEKIIUEN MHUHEPAJIOB,
conepxkamux coyqu. 10. McnblTaHue pacTBOPOB KHUCJOT, OCHOBAaHMH M COJEH
nHaukatopamu. 11. Paznuunble cinydam rugponusa coiseil. 12. T'maponus
XJOPUJOB U allETAaTOB ILIEJIOYHBIX METAIIOB.

IIpakTnyeckass padora Ne 2. PemeHune OKCHEpUMEHTANbHBIX 3aJad  Ha
UICHTU(PUKALMIO HEOPTaHUYECKUX U OPraHUYECKUX COETUHEHUM.

Tema 4. Xumnueckue peakunn (21 u)

Knaccudukanusas XxXumMuuyecKUX peaxkuui. Peakuuu, unymwue 6e3
U3MEHEeHus1 cocTaBa BewlecTB. Krnaccupukauus MO 4YHCIY UM COCTaBy
pearupyrommux BEUIECTB M IPOAYKTOB peakuuu. Peakumm — pasiioKeHUs,
COCJIMHEHMS, 3aMelleHUsi U OoOMeHa B HEOpraHu4yeckol Xumuu. Peakiuu
MPUCOEIUHEHHUS, OTIICIUVIEHNS, 3aMEIICHHS W HW30MEpPH3alMM B OpPraHUYECKOM
xumMuun. Peakuny noamMepursalnny Kak YaCTHBIN CITydail peakuuid MpucoeIuHEHUS.

TeroBolr »(G@EKT XUMHYECKHMX peakiuil. DK30- U DHIAOTEPMUUYECKHUE
peakuuu. TepmMoxumuueckue ypaBHEHUs. Pacuer kojumydecTBa TEMIOTHI IO
TEPMOXUMHUYECKUM YPABHEHUSIM.

CKOpOCTB XUMHYCCKHUX peaKHI/Iﬁ. Ilouatne o cko POCTH XHUMHUYCCKHUX
peaKHI/Iﬁ, AHAJIUTUYICCKOC BBIPAKCHHUC. 3aBUCUMOCTbH CKOPOCTHU pCaKIUHU OT
KOHIOCHTpAaOWU, AAaBJICHUA, TCMIICPATYPLI, IIPUPOAbLI PCATUPYIOIINX BCIICCTB,
rjiomanan ux COIMprUuKOCHOBCHUA. 3akoH Ilef/'ICTBy}OHII/IX macc. Pemenue 3aJ1a4 Ha
XUMHUYCCKYIO KHHCTUKY.

Karanu3. Karanuzatopsl. Katann3. ['OMOr€eHHBIM M TE€TEPOTCHHBIM KaTaJu3.
[IpuMepbl KaTaJIUTHUYECKUX MPOIIECCOB B MPOMBIIIUIEHHOCTH, TEXHUKE, OBITY.
DepMEHTHI U UX OTJIUYUSA OT HEOpPra HUYECKUX KaTajiu3aTopoB. lIpuMeHeHue
KaTajan3aTopoB U GEPMEHTOB.

Xumudyeckoe paBHoBecue. OOpatumbie U HEOOpaTUMBIE pPEAKIIHH.
XUMHYECKOE PAaBHOBECHE U CIIOCOOBI €ro CMENICHHS Ha TIPUMEPE MOJTyUCHUS
ammuaka. CuHTE3 aMMuaka B TPOMBINUICHHOCTH. [loHsSTHE 00 ONTHMAaIbHBIX
YCIIOBUSX MTPOBEICHHS TEXHOJIOTHUECKOTO MPOoIiecca.

OKHUCIUTENbHO-BOCCTAHOBHUTEIbHEIC IIponcCChI.

OKXKHCIINTEJIFHO-BOCCTAHOBUTEIILHBIE peaKiuu. OKHCIIUTEND "
BOoccTaHOBUTENb. OkucieHne M BoccTaHoBJeHHUEe. CoCTaBJIICHUE ypaBHEHUU
OKHMCJIUTEIbHO-BOCCTAHOBUTEJILHBIX  PEAaKIUd  METOJOM  JJICKTPOHHOTO
OaraHnca.

OO0mue cBoOMcCTBaAa MeTalaJdoB. XHMHYECKHE CBONMCTBA METAIJIOB Kak
BOCCTaHOBUTEJEH. B3aummozaeicTBue MeETalJIOB C HEMeTalJlaMH, BOJIOH,
KHCJIOTAaMHU U pacTBOopamu coJjieil. Merammorepmusi. Kopposusg mertanmos



KaK OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIN Mpoliecc. CrocoObl 3alIUThl METaIOB
OT KOPPO3UH.

OOmme CBOMCTBAa HEMETAJJIOB. XHWMHYESCKHE CBOMCTBA HEMETAJUIOB Kak
okuciaurtesnen. Bsaumonencrsue ¢ MeTaslaMHU, BOJOPOAOM W APYTMMH
HEMeETaJlJIaMHU. CBoiicTBa HEMETAJIJIOB Kak BOCCTAaHOBUTECIICH.
B3aumoaeincTtBue ¢ MOPOCTHIMA M CJIOXKHBIMH BE€IIECTBAMHU-OKUCIUTEISIMU.
OOm1as xapakTepUCTHKA TIOTEHOB.

Onexktponuis. OOmue crnocoObl TMOMYYEHUS METAIUIOB W HEMETaJUJIOB.
DJEeKTPOJIN3 PacTBOPOB M PACIUIABOB 3JIEKTPOJHUTOB Ha MpPUMEpPE XJOpHuaa
HATpUsi. DJIEKTPOJIUTHUYECKOE TMOJyUYCHUE aJIFOMHUHUS. [IpakTuueckoe
3HAYCHUE dJIEKTpoJin3a. ['anbBaHOIJIACTHUKA U IraIbBAaHOCTETHA.

3aknrouyeHue. llepcrieKTUBbI pa3BUTHS XUMHUYECKOW HAYKH U XHUMHYECKOTO
MPOM3BOJICTBA. XUMUS U MPOOJIEeMa OXpaHbl OKPYKAIOIIENH CpeIbl.

JdemoHcTpamuu. DK30TEPMUUECKHE U HSHIOTEPMHUYECKHE XUMUUYECKHUE PpPEaKIHH.
TensoBbi€ SIBJICHUS MPU PACTBOPEHUU CEPHOM KUCJIOTHI U aMMHUAYHOUN CEJIUTPHI.
3aBUCUMOCTh CKOPOCTH pE€aKIMM OT TNPUPOALI BEUIECTB HAa HOpUMEpPE
B3aMMO/JICHCTBUSI PaCTBOPOB PA3JUUYHBIX KHUCJIOT OJMHAKOBOW KOHIIEHTPAILIUU C
OJMHAKOBBIMH KyCOYKaMH (TpaHyJIaMH) [IMHKA U OJIMHAKOBBIX KyCOUKOB Pa3HBIX
MeTalioB (MarHus, IIMHKA, JKeje3a) C pPacTBOPOM COJISTHOW  KHCIIOTHI.
B3aumoneiictBue pacTBOPOB CEpPHOM KHUCIOTHI C PAacTBOpaMH THOCYJb(daTa
HaTpus Pa3IWYHOM KOHIEHTpAlMd U TeMIlepaTypbl. MOJE/Ib KUISIIETO CIOS.
Paznoxenue mnepokcuaa BOAOpPOJa € TOMOUIBIO HEOPraHMYECKUX  Ka-
tanu3atopoB (FeCly, KI) u mpuponHbiX OOBEKTOB, COAEpX AIIUX KaTa- Jaszy
(ceipoe Msico, kaprodens). Ilpocreiinine OKUCIUTEILHO-BOCCTAHOBUTEIIHLHbBIC
pe€akuuu: B3aUMOJCHMCTBHE IMHKA C  COJITHOM  KHCJIO- TOW M JKeJe3a C
cyabdarom meau (II). Moaenp snexkTponauzepa. Mojielrb 31eKTPOJIU3HONW BaHHBI
JJIS TIOJTyYE€HUS AJIFOMHUHUSL.

JlabopaTopubie onbiTbl. 13. [lomyuenwe Kucoopoma pasjgokKeHHEM IEPOKCHIIA
BOJIOpOJIa C ITOMOIIBIO JHOKCHJIA MapraHila W KaTaja3bl ChIporo kaprtodens. 14.
Peaknust 3amemeHuss menu jkene3oM B pactBope cyiabdara wmemm  (I1). 15,
[Tonydyenue BOjOpOJa B3aUMOJCHCTBHUEM KHCIOTHI C HMHKOM. 16. O3HakomieHUe
C KoJulekiue MetauioB. 17. O3HaKOMJIEHHE C KOJIJIEKI[MEH HEeMETaJIOB.

IIpakTuyeckass padora Ne 3 «l'eHeTmueckas CBA3b MEXIY pa3IMUHBIMU KJIACCAMH
HEOPraHUYECKHUX U OPraHUYECKUX BEIIECTBY

IINTAHUPYEMBIE PE3YJIBTATBI U3YYEHUA YYEBHOI'O IIPEIMETA «XUMMWSD»
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUASA



Y4yeHuk Ha 0230BOM YPOBHE HAYUHMTCS:

— INOHUMATb XUMHYCCKYIO KapTUHY MHpPa KaK COCTaBHYIO 4aCTb I.[eJ’IOCTHOﬁ Haquoﬁ KapTUHBL
MUpA;

— PACKpLIBATb POJIb XUMHUH U XUMHUUYCCKOI'O IIPOU3BOJACTBA KaK HpOI/I?,BOIlI/ITeJII)HOﬁ CHIJIBI
COBPEMEHHOT0 00111eCTBA;

— (opMyIHpPOBATh 3HAYCHNUE XUMHH U €€ JOCTIKEHHUH [T TOBCEAHEBHOM KU3HH YEIIOBEKA; —
YCTaHaBJIMBATh B3aUMOCBSI3b MEK/ly XMMUEH U JPYTUMHU €CTECTBEHHBIMU HAayKaMU;

— (popMynHpoOBaTH OCHOBHBIE MOJIOKEHUS TEOPUU XUMUYECKOTO CTPOEHUSI OPraHUYECKUX
coenuHeHuil A. M. ByriepoBa 1 MIUTIOCTpUPOBATh UX MPUMEPAMHU U3 OPraHUUECKOHN U
HEOpPraHWYECKON XHUMUU;

— apryMEeHTHPOBATh YHUBEPCAIbHBIN XapaKTep XUMUYECKUX ITOHATHN, 3aKOHOB ¥ TEOPUH IS
OPraHNYeCKON U HEOPraHUYECKON XUMMHH;

— ¢opmymupoBats [lepuoanaeckuii 3akon . Y. MenneneeBa nu 3akOHOMEPHOCTH U3MEH CHUM B
CTPOEHHUH U CBOMCTBaX XUMUYECKUX JIEMEHTOB U 00pa30BaHHBIX MU BELIECTB HA OCHOBE
[leproauueckoii cuctemsl Kak rpaduueckoro orodpaxkenus [leproauueckoro 3akoHa;

— XapaKTepU30BaTh S- U P-AJIEMEHTHI, a TAKXKE KEJIe30 M0 UX MoJiokeHuo B [lepuoanueckoi
cucteme JI. 1. Menaeneena;

— KJIaccUUIIUPOBATH BUJIbI XUMHYECKOU CBSI3U W TUITBI KPUCTALTUYECKUX PEIIETOK, OOBACHSITH
MEXaHU3MBbI UX 00pa30BaHMs M I0KA3bIBATh CAMHYIO PUPOIY XUMUUECKHUX CBsI3el (KOBAJICHTHOM,
HMOHHOM, METAJTMYECKOH, BOJIOPOTHON);

— OOBACHATH IMPUYXHBI MHOFOO6pa3I/I$I BCIICCTB, UCII0JIB3Ys ABJICHUA U30MCPHUH, TOMOJIOTHH,
AJUIOTPOIINH,

— KJ'IaCCI/I(bI/II_[I/IpOBaTI) XUMHYECKHUE pCaKIIU B HeOpraHquCKOﬁ u OpF&HH‘ICCKOfI XHUMHHU 110
Pa3JIMIHBIM OCHOBAHUSAM U YCTAHABJINBATDH CHCHI/I(bI/IKy THUIIOB peaKI_II/Iﬁ OoT 06H_IGFO uepes
0COOEHHOE K CANHUYIHOMY;

— XapaKTepU30BaTh THIPOJIN3 KaK Crienu(pUIHBIA OOMEHHBIN MPOIECC U PACKPHIBATH €ro POJib B
KUBOU U HEXKHUBOU MPUPOJIE;

— XApPaKTCPU30BaATh JJICKTPOJIN3 KaK CHGHI/IQ)HIIHBII;’I OKHCJIUTEIHHO-BOCCTAHOBUTEILHBIN Impouecc
" €ro NpakKTUUICCKOC 3HAYCHUC,

— XapaKTCpU30BaThb KOPPO3UIO MECTAJIJIOB KaK OKHCIIMTEIbHO-BOCCTAaHOBUTEIbHBIN mnmponecc u
npeajnararb CIIOCOOBI 3alllUThI OT HEC,

— KJ'IaCCI/I(I)I/II_[I/IpOBaTB HEOPraHN4CCKUC N OPraHNvICCKUC BCIICCTBA,

— XapaKTCpU30BaTb 06H_II/IC XHMHUYECKHE CBONCTBA BaXKHEHIIIMX KIIACCOB HCOPTaHNYCCKUX U
OpraHu4CCKUuxX COCIMHEHHUH B INIaHE OT O6I_I_ICFO qcpes3 0COOEHHOE K CANHUYIHOMY;



— UCTOJIH30BATh 3HAKOBYIO CHCTEMY XUMHUYECKOTO SI3bIKA JUIsi OTOOpa)KEHHUs COCTaBa (XMMUYECKHE
(bopMyIbl) U CBOWCTB (XMMHUYECKHE YPaBHEHHUS) BEILIECTB;

— HCII0JIb30BATh IIPaBUJIa U HOPMbI MEXTYHAPOIHON HOMEHKJIATYpPbI AJI Ha3BaHUW BELIECTB 110
¢dbopmynam u, Ha0OOPOT, IS COCTABICHHUS MOJIEKYJISIPHBIX M CTPYKTYPHBIX ()OPMYIT COCTUHEHUN
10 UX Ha3BaHUSIM;

— 3HAaTb TPUBHUAJIBbHBLIC HA3BAHUA BAKHEHIINX B OBITOBOM OTHOIIEHUH HCOPTaHNYCCKUX U
OpraHn4e€CKuX BCHICCTB,

— XapaKTepu30BaTh CBOMCTBA, MIOJy4YEHUE U IPUMEHEHNE BAKHEUIINX MPEICTAaBUTEIIEN KI1aCCOB
OpraHMYECKUX COEAMHEHUN (aJIKaHOB, AJIKEHOB, AJIKUHOB, aJIKaIMEHOB, APOMATUYECKUX
YTJII€BOAOPOJIOB, CIIUPTOB, (PEHOJIOB, abAECTUAOB, IPEIEIbHBIX 0JJHOOCHOBHBIX KapOOHOBBIX
KHCJIOT, CIIOXHBIX 3()UPOB U KUPOB, YTIIEBOJAOB, AMUHOB, aMUHOKHUCIIOT);

— YCTaHaBJIMBATh 3aBUCUMOCTb 3KOHOMUKHU CTPAHBI OT 10OBIYH, TPAHCIIOPTUPOBKH U MEPepadOTKU
YTJIEBOJIOPOTHOTO CHIPhs (He()THU U IPUPOTHOTO Ta3a);

— SKCIIEPUMEHTAIILHO MOATBEPKIaTh COCTAB U CBOMCTBA BAKHEHIINX MpEACTaBUTECH U3yUEHHBIX
KJIACCOB HEOPraHMYECKHX M OPTaHUYECKUX BELIECTB C COOIOJEHUEM TPABUIT TEXHUKU
0€30MacHOCTH JUIsl pabOThl ¢ XUMUYECKUMU BEIIECTBAMHU U J1a00OpaTOPHBIM 000pyI0BaHUEM;

— XapaKTepU30BaTh CKOPOCTh XUMUUECKON PEaKIMH U €€ 3aBUCUMOCTb OT Pa3IM4HbIX (PaKTOPOB;
— XapaKTepH30BaTh XUMUYECKOE PABHOBECHE U €TI0 CMEILIEHNE B 3aBUCUMOCTH OT Pa3InYHbIX

(hakTopoB;

— MPOU3BOJIUTH PACUYETHI IO XUMHUUYECKUM (HOpPMYJiaM U ypaBHEHHUSIM Ha OCHOBE KOJIMYECTBEHHBIX
OTHOIICHUI MEXy YIaCTHUKAMU XUMHUECKUX PEaKIIMii;

— coOroIaTh MpaBmiia KOJIOTUIECKON 0€30TTaCHOCTH BO B3aUMOOTHOIIICHUSIX C OKPYKAOIIEH
Cpenoi mpu oOpalleHul ¢ XUMUYECKUMH BEIIeCTBAMH, MaTepHaJIaMH U MPOILIECCAMH.

YdyeHuk Ha 6230BOM YPOBHE MOJIYYHT BO3MOKHOCTh HAYUUTHCH:

— HCII0JIB30BaTh METOJbl HAYYHOI'O IIO3HAHUA IIPH BBINIOJIHEHUHN IIPOCKTOB U y‘IC6HO-
HCCICO0OBATCIIbCKHX 3aJa4 XHAMHYECKOH Tema THKH,

— IIPOTHO3UPOBATh CTPOCHUC U CBOMCTBA HE3HAKOMBIX HCOPraHUYCCKUX U OPraHNu4YCCKUX BCIICCTB
Ha OCHOBC aHAJIOI'UH,

— IIPOTHO3UPOBATHh TCUCHUC XUMUYCCKUX IIPOLUCCCOB B 3aBUCUMOCTHU OT YCJIOBI/Iﬁ HX IIPOTCKAHU U
npeaiiaraTb CII0COOBI YIIpaBJICHHUA 3TUMHA TPOLECCAMU;

— yCTaHaBJIMBaTh B3aUMOCBS3U XUMUH C IIPEeIMETaMU TYMaHUTAPHOTO IIUKIIA (S3bIKOM,
JUTEPaTypoil, MUPOBON XyJI0’KECTBEHHOM KyIbTYpOii);

— PACKpBIBATh POJIb XUMUYECKUX 3HaHUH B OyylIei MpakTUYeCKOM e TeIbHOCTH;

— PACKPBIBAThH POJIb XUMUYECKUX 3HaHUH B (OPMUPOBAHUH WHANBUYAIbHON 00pa3oBaTeIbHOM
TPaeKTOPUH;



— MPOTHO3UPOBATh CIOCOOHOCTH HEOPTAHUYCCKUX U OPTraHUYECKUX BEIICCTB MPOSIBIIAThH
OKHCJIIUTCIIbHBIC I/I/I/IJII/I BOCCTAHOBHTEJIbHBIE CBOMCTBA C Y4€TOM CTeIleHEN OKHUCIICHUS DJICMCHTOB,
00pa3yIuX HX;

— APrymeHTUPOBATh CAMHCTBO MHUPA BCUICCTB YCTAHOBJIICHUEM TCHETHYECKOM CBS3U MCKAY
HCOPraHNM4CCKUMHU U OPraHn4CCKNUMHA BCUICCTBAMMU,

— BJIAZIETh XUMHUYECKHUM SI3bIKOM JUI 000TalEHUsI CIOBAPHOTO 3aliaca ¥ pa3BUTHUS Peyun; —
XapaKTEpPHU30BaATh CTAHOBJICHUE HAYYHOU TEOPUH HA IpUMeEpPE OTKpbITUSA [leprnoanyueckoro 3akoHa u
TEOPUU XUMHYECKOTO CTPOEHUSI OPraHUYECKUX BEIECTB;

— KPUTUYECKH OTHOCHUTBHCSA K IICEBJIOHAYYHON XUMUYECKON HH(OpMAaLIUY, TIOJTydaeMON U3 pa3HbIX
HMCTOYHUKOB;

— MOHUMATH TI00aIbHBIE HpO6J’I€MLI, CTOAIIHEC IEPEA YECIOBECYCCTBOM (SKOHOFI/I‘ICCKI/IC,
OHCPTCTUYCCKUC, CI)IpI)eBI)IG), U npeajaratb NyTH UX peIICHuA, B TOM YHCJIC U C IOMOIIbIO XUMHUH.



TemaTn4eckoe IJIAaHUPOBAaHUE

Ne | Tema Kosmuectso IIpaxTrueckas
4acoB 110
nporpaMme KoHTposibHbIe | YacTh JlaGopaTopH
aBTOpa paboTsl bI€ OTIBITHI
1 6
[leproanueckuii 3aKOH U
CTpOEHHUE aTomMa
2
CtpoeHne aToMa 18 1 1 5
3
DIIEKTPOTUTHIECKAS 19 1 1 7
rcconuanus
4
XMHYecKue peakiuu 21 1 1 3)
Pe3epBHOE Bpemst 4
N Toro 68 3 3 17




KaJ’leH}IapHO-TeMaTI/I‘IECKoe IVIAHUPOBAHHUE IO XUMHUHU

Ne m\m nara (mo [Ha3BaHue pa3aena, TeMbl K-Bo XapaKkTepuCcTHKA OCHOBHBIX BU/I0B 1eATEJIbHOCTH O0opynoBanue
He) 4acoB .
TEMA 1. NEPMOANYECKNM 3AKOH 1 CTPOEHUE ATOMA (6 yacos)
1 I nenens |OtkpriTHe 1 | Openmocsuiku orkpsrrus Meproanueckoro 3axona. [lepsbie mo- [lepronuyeckas Tadmuia
J1. 1. MenneneesbM IBITKH KIIACCU(PHUKAIUY XUMUYIECKUX dJIeMeHTOB. COBpEMEHHBIC XAMHICCKAX STEMEHTOB
IIeproirye cKoro 3aKoHa IIPEICTABIICHNS O BAXKHEHIINX NOHATUAX XUMUN: OTHOCUTEIIbHAS
aTOMHasl Macca, aToM, MoJiekyia. [lepuoaudeckuii 3akoH B Gop-
myiaupoBke [[. 1. Menaeneesa. [leppognyHOCTh B U3MEHEHUH
CBOWCTB XMMHUYECKHUX AJIEMEHTOB M UX COCAWHEHUN
2 Ilepuonnueckass cucrema JI| 1 | Ileppmomuueckas cucTeMa XMMHUYECKHX  DJIEMEHTOB  Kak [lepuoaudeckas Tabnuna
1 vegens M. MenneneeBa rpaduyeckoe oTOoOpaxeHue [Mepuonmueckoro 3aKOHA. XUMHUYECKHX DJIEMEHTOB
CTpyKTypa nepuoaudecKor TaOJIHUIbI KOPOTKOTro BapuanTa. Ile-
prozbl (6ombIne U Maible) M TpyNmbl (IIaBHbIE U M0604HbIe). HAE€MOHCTPALMM.
ITporHocTHueckas cuiaa U 3HadeHue Ile pHoINYecKoro 3akoHa 1 Pa3InIHbIe GOpMBI
[TepnoaUYECKOM CUCTEMBI. [Tepuoanyeckoit
3nauenue llepuoanueckoro 3akoHa u lleprnoanyeckoil cUCTEMBI CUCTEMBI XUMHYCCKHX
xuMuyeckux snemeHToB J[. 1. MenneneeBa aist pa3Butus Hayku piemeHTos [l. H.
Y NOHUMAaHUS XUMUYECKON KapTUHBI MUPA. MenpeneeBa
3,4 Crtpoenue aroma 2 | AToM — cnoxHas yactuna. McTopys OTKPHITHS DIEMEHTapHBIX ITeprouueckas Tabnuna
2 Henens YacTUIl U CTPOCHHUS aToma. SIpo aTroMa: mpOTOHBI U HEUTPOHBI. XUMUYECKUX JIEMEHTOB
H3otonsl. M30T0MBI BOOpOAA. DIAEKTPOHBI, KOPITY CKYJISIPHO-
BOJTHOBOM ayanu3M. CTpoeHHE JIEKTPOHHONU O0OJIOUKHU.
DNEeKTPOHHBIN ypOBeHb. BaseHTHBIE 351eKTpoHbl. OpOUuTanu: S- u
p-. Pacnipenenenue 371€KTPOHOBIIO SHEPIeTUUYECKUM YPOBHSIM U
opOutaisiM. d-35eMeHThI. DJIEKTpOHHAsE KOH(DUTypaIvsi aToMa
5,6 lepuonuyeckui  3akoH WM 2 | Xpyypgeckuii snemeHT. Tpr (GOPMYIMPOBKH TepHOAMMecKoro |1EPHOMYECKas Taduna
3 Hezens |CTpOe- HUE aTOMa 3akona: JI. M. MenzaeneeBa, coBpeMEHHass W MNPUYUHHO- XUMHICCKHUX SICMCHTOB

CJIEICTBEHHAsI, CBSI3bIBAIOIIAs IEPUOAUYHBIE N3MEHEHHUS CBOICTB
2JIEMEHTOB C INEPUOJUYHOCTBIO B HW3MEHEHUM BHEIIHUX DJJIEK-
TPOHHBIX CTPYKTYP UX aTOMOB.

dusznuecKkuii CMBICII HOPSAAKOBOTO HOMEpPA JIEMEHTA, HOMEpa
IIEpHUO1ad HOMEpPA I'PyIIIbI.




HCpI/IOI[I/I‘-IHOCTB H3MCHCHUS CBOMCTB XUMHUYCCKHUX 3JICMCHTOB,
O6paSOBaHHLIX MU IIPOCTHIX U CIIOKHBIX BEHICCTB B IICPHUOAAX U
rpynnax. DJIeKTpOHHbIE ceMeiicTBa. OCOOEHHOCTH CTPOEHHUS! aTOMOB
d-anemenToB. CemeiicTBo f-311e- MEHTOB

EMA 2. CTPOEHUE BELIECTBA (18 uacoB)

7,8 KoBasientHast XUMHYCCKaA bunaropoaHsle ra3zsl, IpU4YMHA UX CYLIECTBOBAaHUSA B aTOMapHOM
4 Henens CBA3b cocrosinnu. KoBajieHTHast CBsI3b KaK CBsI3b, BO3HUKaromias 3a [lepumoanueckas tabauna
cueT 00pa3oBaHMS OOIIUX IEKTPOHHBIX Map IMyTEM NMEPEKPHIBAHUSA | XMMUYECKUX DJIEMEHTOB
JJIEKTPOHHBIX  opOuTaneir. KpaTHOCTP KOBaJIEHTHOW  CBSI3U. JIeMOHCTpPALMH.
OOMEHHBIN U JOHOPHO-aKIENTOPHBIM MEXaHU3MbI O0Opa30BaHus | KoJIeKI|s BEIIECTB C
KOBQJICHTHOH CBSI3H. KOBAQJICHTHBIM TUIIOM
OnexrpoorpunarenbHOcTh (D0). Knaccupukanus KOBaIeHTHBIX | xyMHuecKOl CBSI3H
cBsazeii: o D0 (mossipHas U HenossipHast). Jlunomnu.
3aKOH MOCTOSTHCTBA COCTaBa ISl BEIIECTB MOJICKYJISIPHOTO
CTpPOCHHUSI.
9,10 HNonnas xumude ckasi CBsI3b HNonsl n ux xinaccudukamnus: no 3apsay (QaHHOHBI U KaTHOHBI), TIO
5 Henmenst cocTaBy (MpoOCThIE U clIOXKHBIE). CxemaoOpa3oBaHUsI HOHHOU JlemoHcTpanum.
cBs3U. DPopmynvras eounuya. OmuocumenvHocmo knaccugukayuu  OO6pas3Ibl MUHEPATIOB U
XUMUYECKUX C8A3€l HA UOHHbIE U KOBAJICHMHbLE NOJIAPHbIE. BEIIECTB C HOHHBIM
THUIIOM CBSI3U: OKCHIA
KBNS, PA3JIMYHBIX
COJICH, TBEPABIX
mIeJIo4ueii, rajanTa,
KaJIbIIATa
11,12 MeTaJuibl U CILIaBHhI. OoOmuue puzndeckrue CBOMCTBA METAJJIOB:
6 Henens | Merannudeckas XUMUA4Ye- 3JIEKTPONPOBOIHOCTh, IPOYHOCTh, TEIIIONPOBOJHOCTh, M€~ JIeMOHCTPALMH.

CKasi CBA3b

TAUIMYECKUH OJ1eCK, INIaCTUYHOCTh. CIIIaBbl YEpHBIE U IIBETHBIE.
Craub, uyryH. JIaTyHb, OpoH3a, MEbXUOP.
Meraminyeckas CBA3b. 3aBUCHMOCTD 3JIEKTPONIPOBOIHOCTH METAIIIIOB

OT TEMIICPATYPHLI.

KOJ'IJ'ICKI_II/IH MCTaJIJIOB.
KOJ'IJ'ICKI_II/IH CIIJIaBOB




13,14 |7 ArperaTHbl€ COCTOSIHUSA ArperarHble COCTOSIHUSI BEILIECTBA HaIIPUMEPE BOJIbI. 3aKOH JdemoHcTpanumn.
Henens | BewiectBa. BomopoaHas ABorazpo. [lepexo/ibl BemiecTBa U3 0JITHOTO arperaTHoOro Bo3sronka nona.

CBSI3b COCTOSIHMSA B ApyTroe. BaH-/ep-BaanbcoBO B3aUMOJICHCTBHE. Mogenb MOJISIPHOTO
MexMounekysipHas BOJIOpOiHasl CBA3b. MeXaHu3M ee oO0bema
oOpa3oBaHUsI Ha IpUMeEpPE BOJIbI U cTUpTOB. CBOMCTBA BEIIECTB razoo0pa3HbIX
C OTUM THUIIOM CBSI3H. AHOMaJIbHBIE CBOMCTBA BOJIBI, BemiecTB. [lonyuenue
00yCIJIOBJIEHHBIE MEXMOJIEKYJISIPHON BOJOPOIHOM CBS3BIO. U pac-T03HaBaHHE
Hcnonb3oBanue BojbI B OBITY U Ha POU3BOICTBE. ra3oB: YIJIEKHCJIOro
BHyTpuMonekysipHas BOIOpOAHAs cBA3b. Ee 3HaUueHue B rasa, BO4Opoza,
OpraHu3aIluK CTPYKTYPHI )KU3HEHHO BAKHBIX OPTaHHYECKUX KHCJI0pOJia, aMMHaKa,
BEIIIECTB. ATUJICHA, alleTUJIeHa

15,16 |8 Tuner KPHCTAIUIHICCKHX [TonsiTHE O KPUCTATUIMYECKUX peleTKax. Tumsl JemoncTpanuu.
HEACIA | pEIIETOK KPHUCTAJUTMYECKUX PEIIETOK: HOHHAsI, MOJIEKYJIsIpHasl, Monenu
aToMHasl, MeTAJUTUYeCcKasi. XapakTepHble (PU3UIECCKUE KpUCTAJUIMIECKUX

CBOMCTBA BEIIECTB, OOYCJIOBJIEHHBIE TUIIOM KPUCTALIIUYECKOM

pemeTku. [Tporuo3upoBanre CBOMCTB BELIECTB MO THUITY

KPHUCTAJUIMYECKOUN PEIIETKH noOpaTHas 3a7a4da. AJIOTPOITHs,

00ycCJIOBJIIEHHAS] TUIIOM KPUCTAJUIN-YECKOU PEIIEeTKH.

XapakTepHble BUIbI KPUCTAJUIMYECKUX PEIIETOK METAJIOB.

Amop@dHbIe BenecTBa, UX OTIMYUTENIbHbIE CBONWCTBA.
JlabGopaTtopuble onbIThbl. 1. OnpenerneHue CBOMCTB HEKOTOPHIX
BEILIECTB Ha OCHOBE THINA KPUCTAIMYECKONW pELIeTKH. 2.
O3HakOMJIEHHE C KOJUIEKLIHMEH IIOJIMMEpPOB: IJlacTMacc U
BOJIOKOH U U3JICIUH U3 HUX

PEIIETOK Pa3TUIHbBIX
tunoB. [Ipumepsl
BEMIECTB C HOHHOMH,
aTOMHOM,
MOJIEKYJISIPHOM U
METaJLIMYCCKON
KPHUCTAJUTUYSCKHUMH pe-
IIIECTKAMM.




17 9 Hucteie  BemiecTBa OTnnune cMeceil OT XMMUYECKUX COeAUHEHUI. [ OMOreHHbIE U JleMoHCTpanum.
HEeOelsd | CMECH reTeporeHHbsie cMecu. MaccoBasi 1 00beMHast 10U KOMITOHEHTa OO0pas1bl MUHEPAJIOB
B CMECH. U T'OPpHBIX ITOPOA.
IMpumecu. BimsHue nprMecei HaCBONMCTBA BELIECTB. OG6pa31pl ouu-
MaccoBasi 1 00beMHast JOJIsI TPUMECCH. IICHHO caxapo3bl U
Krnaccudukanus XMMHYECKAX BEIIECTB 110 CTCTICHA YHCTOTHIL. HepaduHUpo-
JlabopaTopHuble onbiThl. 3. JKecTkocTh BOABL. YcTpaHeHue | BaHHOI'O
KECTKOCTHUBOABIL. 4. O3HAaKOMJICHHE C MUHEPAJIBHBIMU BOJIaMU KPHCTAJUIMICCKOro
caxapa,
coziep KaIiero
npumecu. J{uctui-
JISTUST BOJBI KaK
croco0® OYUCTKH OT
IIPUMECEH.
18,19 |9 Pemenune 3agau Pemnrenne 3aau Ha HaxXOXKAeHUE MacChl (0ObEMa) KOMIIOHEHTA B
HENCA CMECH, MaCChl YUCTOTO BEIIIECTBa B 00Opas3Ile, MacCOBOM JOJTH
npuMecen
20,21 | 10 Jucnepcueie ITonstue o aucnepcHbIx cucremax. Jlucnepcras ¢asa u %%g;’;{gpp*;‘éf‘“'
HEACIA | cuctembl nucriepcronHas cpeia.  Knmaccudukaius AUCTIEPCHBIX CUCTEM B

3aBHCHMOCTH OT arperaTHOrO COCTOSIHHS TUCTIEPCHOM a3bl U
JMCTIIEpCUOHHOM cpeibl. ' OMOTreHHbIE U TeTepOreHHbIE AUCTIEPCHBIE
cuctembl. [ pyboiucniepcHble CUCTEMBI: AIMYIIbCUU, CYCIICH3HH,
a’p030JIM; UX MPEACTABUTENN U 3HaUeHHe. TOHKOAUCTIEpCHbIE
CUCTEMBI: T'eJId U 30JI1; UX MPEICTaBUTENH U 3HaueHue. Koyougabie
CUCTEMBI, UX OTJINYMS OT UCTUHHBIX pacTBOPOB. Dddext Tunmans.
['enu: nuieBbie, KOCMETUYECKUE, METUITUHCKUE, OUOIOTHYECKUe U
MUHEpPAJIbHBIC; UX MPECTaBUTENU U 3HaueHue. Koarymnsausi.
Cunepesuc.

JlaGopaTopHusbie padoTbl. 5. O3HaKOMJIEHHE C AUCIIEPCHBIMU CHCTE-
MaMH

JIUYHBIX JTUCIIEPCHBIX
CHUCTEM: SMYJbCHUH,
CYCIIEH3UH,
a’po30Ju, TeIu |
30JI. [Tonyuenne
KOJUIOU]T HOTO
pacTBopa U3 XJopuaa
xKenesa (I10).
Koarymnsuus
MOJIY4YEHHOTO
pacTBopa.
Tunnans.

Db dexr




22 IIpakTrueckaspadora No 1 IMomyuenue, coOupaHue U pacro3HaBaHUE ra30B: BOJIOPOA,
11 1 KHUCJIOPO A, YTJIEKUCIIOTO ra3a, aMMuaKka, 3TUJIeHa, alleTUuIeHa
HeIeNs
23 IToBTOpEHUE M 1
12 0000IIIeHHE TEM:
Hees «CTpoeHue aToMa
u «CTpoeHHE BEIIECTBA,
IIOATrOTOBKA K
KOHTpPOJIbHOM paboTe
24 KonTponbnas pabora Ne 1 |1 KonTponbnas pabora Ne 1 mo temam: «CTpoeHue aToMa» U
12 | mo temam: «CtpoeHune «CTpoeHHE BEIIECTBA
nenens |aroma» U «CTpoeHue
BEIIIECTBa»
TEMA 3. DJEKTPOJUTHYECKAS AUCCOLUALUA (19 yacos)
25,26 13 PactBOpEI 2 PacTBOpHI Kak FTOMOTI'€HHBIE CUCTEMEBI. PacTBopeHue Kak (Gpu3nko- JleMOHCTpauuH.
HeAens XUMHYECKHi rponecc. Poib BoabI B mpoliecce pacTBOPEHUS Paznuunas pac-

BEILIECTB.
PacTBopuMoOCTh U KilaccuduKalus BEIIECTB 10 3TOMY NPU3HAKY:
pac- TBOpUMBbIE, MAJIOPAaCTBOPHUMBIE U HEpaCTBOpUMbIe. MaccoBas
JIOJIsl BEIIeCTBa B PacTBOPE.
MonspHas KoHUEHTpalus BemniecTBa. OTinydne CBOMCTB pacTBOpa
OT CBOMCTB YHCTOTO PaCTBOPUTENS U PACTBOPESHHOT'O BEIIECTBA.
MunepanbHbI€ BOJIbI KaK MPUPOIHBIE PACTBOPHI.

TBOPHUMOCTH BEIECTB
B BOJIC U MHBIX
pacTBOPUTEIISIX.
H3meHeHne okpacku
BEIIIECTBA TP
Iepexoic u3
TBEPJIOTO COCTOSTHHS B
pacTBOp (Ha mpumMepe
cynbdara menu (II),
xJopuaa KkodanbTa

(1))




27,28 |14 Pemrenue 3amau Pemienue 3ajad Ha pacuyeT MAacCOBOM JOIM BELIECTBA B PAacTBOPE M
Heaens MOJISIPHOM KOHIICHTPAIIUU
29,30 15 DJIEKTPOJIMTHI U IonsATHE 06 JIEKTPOINTAX U HEdIEKTpoauTax. OCHOBHBIE JleMOHCTPALUH.
HEJENs | HEIICKTPOJIUTHI MTOJIOYKEHHUST TCOPUHU JISKTPOJIUTHYECCKOHN aucconnanui. Mexanusm | OOpa3ibl BemecTB-
JIUCCOLIMAIIK BEUIECTB. DIEKTPOJIUTHYECKAS] JUCCOLMAIUS KaK AJIEKTPOJIUTOB U
pe3ynbTaT ruapaTanuu 3ekTponura. CTyneHyaras Juccouuanus HERJIEKTPOJIUTOB.
37eKTpOoJUTOB. CTENEeHb AMEKTPOJIUTUIECKON TUCCOLIUAIIUM. HccnenoBanne
CunbHbI€ U c1a0ble JIEKTPOJIUTHL. Y paBHEHUSI SIIEKTpUYe CKOii
3IEKTPOJIMTUYECKOM nucconmnanuu. [loHsTre o cpene pacTBOpoB IIPOBOIMMOCTH
(pH cpenpr). pacTBOpOB
AJIEKTPOJIUTOB U
HERJIEKTPOJIUTOB.
3aBUCUMOCTh
CTENEHU
AJIEKTPOJIUTHYECKOU
JIUCCOLUALIAN OT
KOHIICHTpAalluHu
BEIIECTBA B PacTBOpPE
31,32 16  Kucnotsr B CBETCTCOPHH OmnpeniesieHue KUCI0T B CBETE TEOPUHU IJIEKTPOIUTUIECKOU JdemMoHcTpanum.
HEACH | SJICKTPOJIUTUICCKON TUC- nucconuyanuu. OKpacka UHJIMKATOPOB B pacTBOpPaX KUCIIOT. Pa30aBnenue
conuanmmn OO0ne XuMHUYECKHEe CBOMCTBA HEOPTAaHUYECKUX U OPTaHUYECKUX KOHIIEHTPUPOBAHHO
KHCJIOT B CBETE MOJIEKYJISIPHBIX U MOHHBIX MIPEJICTABICHUI: 1 CEpHOU KHUCIIOTHI.
B3aUMO/IEHCTBUE C METaJUIaMU, OKCUJIaMH U THIApPOKcuaaMu merai- | O0yriuBaHue
JIOB, COJISIMU. Y CJIOBUSI BO3MOKHOCTH IPOTEKAHUs peakun caxapa U LeJUTH0JI03bI
Mexay aekrponutamu. Creundudeckre cBONCTBa a30THOM, KOHLICHTPUPOBaHHOU
KOHLEHTPUPOBAHHOW CEPHOU U MYPaBbUHON KUCIOT. CEPHOU KHUCIIOTOM.
JlaGopaTopHbIe onbIThI. 6. O3HaKOMJIEHHUE C KOJUIEKIIMEN KUCIOT | B3aumopeiicTtue
KOHIIECH-
TPUPOBAHHOU U
pa3baBieHHOU

a30THOM KHUCIIOTEI C
menpro. Komuteknusa




MIPUPOIHBIX

OpPraHUYECKUX
KHCJIOT.
OcHoBaHus B CBETE OrmnpeiesieHHEe OCHOBAaHUI B CBETE TCOPHUH JICKTPOIUTHISCKOM JleMOHCTpaLMU.
33,34 17 TCOPHUH 3JICKTPOIATHIC- nuccoruanu. OKpacka HHAUKATOPOB B pacTBOpax MICTIOYECH. Kosnekuums
Henels | CKOM OUCCOIHaIliN Kitaccudukarus ocHOBaHUI 1O MpU3HAKAM PAaCTBOPUMOCTH B HIEJIOYEN U
BOJIC, HAJIMYMS B COCTABE aTOMOB Kucjopoaa. O0ime XuMHUIeCKue CBCIKCIOTYICHHBIX
CBOMCTBA IIEJI0YEN, HE PACTBOPUMBIX OCHOBAHUM: B3aUMO- HEPaCTBOPUMBIX
JICUCTBHUE C KMUCJIOTaMHU, KUCJIOTHBIMHA OKCHIIAMH, COJISIMH. T'HIPOKCUIIOB
PasnosxeHne HepaCTBOPUMBIX OCHOBaHUN. B3anmopenicTeue PasIHIHBIX
IesIoYell ¢ OpraHmuecKuMH coeMHeHMIMU (peHooM, KapOOHOBBIMH MCTaJIIOB. Peaxius
kuciaotamu). CBo#cTBa OECKHCIOPOIHBIX OCHOBAHUI: aMMHaKa U HeUTpaIn3anuu.
aAMUHOB B CPaBHCHUH. Homyuenue
JlaGopaTopHble onbIThl. 7. [loyueHue u cBOMCTBa HepacTBOPUMBIX | HEPACTBOPHMOTO
ocHOBaHMA. 8. O3HAKOMIIEHHE C KOJUTEKITHEeH OCHOBAHHIA OCHOBAHII 1
pacTBOpEHUE €TO B
kuciore. [lonyyenue
aMMuaka | ero
B3aHUMOJEUCTBHUE C
XJIOPOBOJIO POIOM
(«apIM 0€3 OTHSI»)
Comnu B cBeTe TeOpHH OmnpenieneHue coieil B CBETE TEOPUU IIEKTPOIUTUUECKOM
35,36 18 2JIEKTPOJIM THYECKOM nuccornuanuu. Knaccudukamnus cojieit: cpeJHue, KUCIbIE, JleMoHcTpaUHHu.
HeAens Auccouranuu ocHOBHEBIE. O0IIMEe XUMHUYECKHE CBOMCTBA COJIEH: B3aUMOICHCT- Konneknus conei

BHE C KUCJIOTaMHU, LIEJI0YaMH, MeTaJlJIaMH U COJISIMH.
DJIEKTPOXUMHUYECKHUN PsiJl HAMPSIP)KEHUU METAJIJIOB U €TI0
HCIIOJIb30BaHUE I XapaKTEPUCTUKH BOCCTAHOBUTEIbHBIX
CBOMCTB MeTaJU10B. CBOMCTBA KUCIIBIX COJICH.

[IpencraBurenu conel M WX 3HAYEHHUE: KapOOHAT KaJblUs,
oprodocdar KaabIys.

KauecTBeHHBIE peakIiK HA XJIOPUI-, CylTb(aT- U KapOOHAT-aHHOHBI,
KaTHOH aMMoHWUsI, KaTroHbl xkene3a (1) u sxenesa (I11).
JlaGopaTopHbIe ONbITHI. 9. O3HaKOMJICHHUE C KOJUIEKITUEH
MIPUPOIHBIX MHHEPAJIOB, COACPIKAIIUX COJH

pa3IUYHON OKPACKH.

Komnexus
OHMOJIOrMYECKUX
MaTepHuayoB,
coaepIKaIIux
KapOoHat u docdar

kanpus. Komneximst

KOHIUTEPCKHUX
pBIXJIUTENICH TeCTa,
00BsSICHEHUEC
MPUHIIAIIA UX
JOEUCTBUS U
JIEMOHCTpaIusi




pa3pbIXJIMTENbHOU
CIIOCOOHOCTH.
lNamenue coabl
ykcycoMm. Ka-
YCCTBCHHBIC PEAKIIHH
Ha KaTHOHBI U
aHUOHBI. BrITeCHEHNE
MEIH Ke-JIe30M U3
pacTBopa cyibpara
memu (11). [onyuenune
WOJIUJIa CBHHIIA U
JIEMOHCTpAIIUS €ro
PacTBOPUMOCTH B
3aBUCHMOCTH OT
TeMITepaTypbl
pacTBopa (Imoy4eHue
«30JIOTHIX YCTITYEK»).

37,38

19
HeIeIs

TI'uaponus

I'maponu3 kak OOMEHHOE B3aMMOJICUCTBHE BEIIESCTB C BOJOM.
OOpaTuMbIii THIAPOJIU3 COJCH MO TIEPBOM H MOCISAYIOIIUM
creneHsM. [Waponm3 1O KaTHOHy W aHUOHY. HoOHHBIE WU
MOJICKYJISIpHBIE ypaBHeHHUsi ruaponusa. Cpema (pH) pactBopon
TUZIPONM3YIOIIUXCs coyieii. HeoOpaTumpIii ruiposin3 coneit.
OOpaTuMblil TUAPOJIN3 OPraHUYECKUX COEAMHEHUH, KaK OCHOBa 00-
MEHa BEIIECTB B KUBBIX OpraHu3Max.

O6parumsrii Tuapon3 AT®, kak 0CHOBa YHEPreTUYECKOTO OOMEHA B
JKUBBIX OpraHu3Max.

JladopaTopubie onbIThL. 10. VcnibiTanue pacCTBOPOB KUCIIOT,
OCHOBaHUM U coiieit unaukaropamu. 11. Paznuuneie cnyyau
rugponuzacosnei. 12. 'maponus XJopuaoB U alleTaToB MISIOYHBIX
METaJJIOB

JdemMoHcTpanum.
Paznuunbie cinydan
TUJIPOJIN3a COJIEH U
JIEMOHCTpanus
Cpeabl paCTBOPOB C
IOMOIIBIO
WHJ/IMKAaTOPOB HAa
npumMmepe kapOoHa-
TOB ILLIEJIOYHBIX
METAJIJIOB, XJIOpHUAa
aMMOHUsI, alerara
amMmoHus. [lomy-
YEHHUE aleTuIeHa
TUAPOJIU30M KapOouaa
KaJIbIUs.




39 20 IIpakTnueckast  pabora ITpakTrueckast pabora Ne 2. Pemenne sKCriepuMEHTAIIBHBIX 3a/1a4
Henmenst | Ne 2. Pemrenne Ha UICHTU(UKALNIO HEOPTAHUISCKUX U OPTaHUISCKUX
SKCTIEPUMECHTAIIBHBIX COCTMHEHUI
3amaq Ha
UACHTU(PUKALINIO
HEOPTaHUISCKUX u
OpPTaHUYECKUX
COeIUHEHU
40,41 | 20 [ToBTOpEeHue u 06061IeHNE [ToBTOpenue u 060061eHne TeMbl: «Teopus FMEKTPOIUTHYECKOM
Henenst | TeMmbl: «Teopus armekTpo- JICCOTIMAIINNY, TTOITOTOBKA K KOHTPOJIBLHON padoTe
JINTUYECKOU
TIACCOTIHAITII,
MOATOTOBKA K KOHT-
pOJIbHOM paboTe
42 21 Pemenne 3amau Pemenne 3a1a4 Ha pacyeThl MO XUMUYECKOMY YPaBHEHHIO, M30BITOK
Heaens OJIHOTO M3 pearupyollrx BeIIeCTB, C yUaCTHEM BEIECTB, COJIEPKAIINX
pUMecH
43 22 Kontponbras padora Ne 2 KontposbHast pabota Ne 2 1o Teme «NeKTPOIUTHICSCKAS TACCOIAAIINS)
Hezens | o TeMe «DJIEeKTPOJIUTH-

yecKasl JUCCOLMALIN




TEMA 4. XUMUYECKWE PEAKLIMU (21 vac)

44,45 | 22 Knaccugpukauns Peaknmum, nmynue 6e3 u3MeHeHus cocTaBa BemiecTB. Kinaccuduka-

HeJlensl | XUMUYECKUX PeaKui LM 110 YHCIIY U COCTaBY PEarupyrolux BEIIECTB U MPOTYKTOB JemoncTpanuu.
peakuuu. Peakiium pasioKeHus, COCIUHEHUs, 3aMEICHUS U OK30TEPMUIHOCTH
0oOMEeHa B HEOpraHM4YecKol XuMuu. Peakiiuu npucoeguHeHus, peaKiuH CepHOH
OTUIEIJIEHHUS, 3aMEUIEHUS U U30MEPU3ALIMU B OPraHYE€CKON XUMHUHU. KHCJIOTBI C
Peaknnm nonumepusanuu Kak YaCTHBINM Cilydaid peakiun THIPOKCHUIOM
IPUCOCANHCHMUS. DK30- U SHAOTCPMHUUYCCKHUEC PCAKIHMH. HaTpU-.
TepmoxumMndeckue ypaBHeHHs. PacueT KoaudecTBa TEIJIOTHI 10 DOHAOTEPMUYHOCTD
TEPMOXUMHUYECKUM YPABHEHUSIM. pe€aKnuu JIUMOHHOMU

KHCJIOTHI C
ruapokapOOHaTOM
HaTpHUs.
BzanmonetictBue
ATIOMUHUS C CEPOH.
Pasnoxxenne
IepMaHraHaTa Kajus.
Bs3aumonelicteue
HAaTpUs U KaJbLUsA C
BOJIOM.
Bs3aumoneiictsue
I[IUHKA C COJITHOU
KHUCIIOTOMU
46,47 | 23 CKOpoCTh  XUMHYECKOH IToHATHE O CKOPOCTH XMMUYECKUX peakiuii. 3aBUCUMOCTh /1. 3aBucumocTs cxo-
HEJeNsl | peakuuu pOCTH peakuHu OT

CKOpPOCTH pCaKIIMU OT KOHUCHTPpAIIUU, JABJICHUA, TCMIICPATYPhI,
OpupoAbl p€arupyromux BCeCTB, IJIOMaaAn Uux Co-
IIPUKOCHOBCHMUS. 3akoH ﬂCﬁCTBYIOLHHX Macec.

MIPUPOABI BEIIECTB HA
npumMepe
B3auUMOJIEMCTBUS pac-
TBOPOB Pa3IUUYHBIX
KHUCJIOT OJINHAKOBOM
KOHIIEHTPALUHU C
OUHAKOBBIMH
rpaHyjamMy IMHKA U
B3auUMOJIEHCTBUE




OJIMHAKOBBIX
KYCOYKOB MarHusi,
IIMHKA U KeJie3a ¢

COJITHOU KHUCJIOTOH.
B3aumoneiictBue
pacTBOpa CepHOU

KHUCJIOTHI C
pacTBOpamMu

THOCYJIb(aTa HATpUs

pa3IM4aHOM
KOHIIEHTPAIIUH.
B3aumoneiictBue
pacTBOPOB CEPHOU
KHUCIIOTHI B TH-
ocynb(dara HATpUS
MPH Pa3TUIHBIX
Temneparypax. Mojens
KHTISIIETO CITOS

48 24 Pemenune 3amau Pemenne 3ama4 Ha XUMHUYECKYIO KHHETHKY
Heaens

49 25 Karanms Karammusatopsl. Karanus. TOMOreHHBIN M T€TEPOr€HHBIN KaTau3. J. Paznoxenue me-
Henens [Tpumephl KaTaTUTUYECKUX NPOIIECCOB B MPOMBIIIICHHOCTH, poxcuaa BoOaoOpoaa ¢

TEeXHHUKE, ObITY. @EPMEHTHI U UX OTIUYHUS OT HEOPraHUYECKUX
KaTajan3aToOpOB.
[Iprumenenune kataanu3aTopoB U (PEpMEHTOB.
JlaGopatopHble onbIThl. 13. [losiydyeHue kuciopoaa ¢ MOMOIIbIO
okcu-aa mapranna (IV) u karamassl cbIporo kaptoders

IIOMOIIBIO HE-
OPTaHUYECKUX
KaTaJIn3aTOPOB
(FeCly, KI) u
MIPHUPOTHBIX
0O0BEKTOB,
coaepIKaIux
KaTanasy (cblpoe
MsIcO, KapTodens).
WNurubupoBanue B3au-
MOJCHCTBHS JKeje3a
C COJIIHOM KHCJIOTOM
C MMOMOIIBIO
YpOTpOIH- Ha.
Koanexmus
MPOJYKTOB MHUTAHUS,




IMOJIYYCHHBIX C
IIOMOIIIBIO SH3U MOB.

50,51

25

HEACIA

OO6parumMocThb

XUMHUYECKUX PEaKIUH.

XUMHUYECKOE
paBHOBECHE

OO6paTumble 1 HEOOpaTUMBIE PEaKIIMU. XUMUYESCKOE paBHOBECHE
1 CIOCOOBI €ro CMEUICHUsI Ha MPUMEPE IOy YeHUSI aMMHUaKa.
CuHTe3 aMMHaKa B POMBIIIUICHHOCTH.

[onsiTne 00 ONTHMAIBHBIX YCIOBUSAX MTPOBEIACHUS TEXHOIOTUIECKO TO
nporecca.

JdemMoHcTpauum.
ObpaTumble peakumnm
Ha npumepe
nosy4yeHMA pogaHuga
kenesa (I11I) u
HaOIIOACHUS 3a
CMENICHUEM
paBHOBECHS O
MHTEHCUBHOCTU
OKpacKu NpoayKTa
peaKkIuu mpu
U3MEHEHUH
KOHIICHTpAITUH
peareHToB u
NpoAyKTOB. Biusinue
TemnepaTypbl 1
OaBNeHuA Ha

AVMEPHU3AIINIO OKCHIA
azora (V)

52

26
HeIeIs

OKHUCINTENBHO-
BOCCTAaHOBUTEIBHBIE
peaknuu (OBP)

CrerneHb OKUCIIEHUS U €€ ONpeieieHue 1o PopMyiie COeITMHEHHUS.

OKHUCIUTETbHO-BOCCTAHOBUTEIbHBIC peakiiui. OKUCIUTENb U
BOoccTaHOBUTENb. OKHUCIIEHUE U BoccTaHOBJIeHHE. COCTaBIICHHUE
YPaBHEHUI OKHCIUTEIIbHO-BOCCTAHOBHUTEIIBHBIX PEaKIIHit
METOJIOM 3JICKTPOHHOT0 OajiaHca.

JlaboparTopHblie padoTbl. 14. Peaknus 3amelnieHUsi MeEIu
’Kesie30M B pactBope cyibdara meau (11).

15. ITonyuyeHue BOIOPO/Ia B3aUMOJICHCTBHEM KHUCIIOTHI C IIMHKOM

JleMoHCcTpanuu.
IIpocreiimue
OKHCJIUTEJILHO-
BOCCTAHOBHUTEJILHBIE
peaKnuu:
B3aUMOJEHCTBHE
I[IMHKA C COJITHOU
KHCJIOTOH U JKejie3a
¢ cynb(daToM Meau

(1.




53,54 | 27 DJIeKTPOIIN3 DIIEKTPOIN3 PACTBOPOB U PACILIABOB 3JICKTPOIIUTOB Ha IpuMepe | AACMOHCTPANIMH.
HEACHA XJIOpHUAA HATPHUSL. DIEKTPOJIUTUYECKOE MOIyUEHUE ATFOMUHUSL. Moneins anexrpo-
IIpakTHueckoe 3HaUYCHUE AIIEKTPOIM3a. [ 'aJlbBaHOIUIACTUKA U nu3epa. Monens
rajabBaHOCTETHS. DJIEKTPOJIU3HOU
BaHHBI IS
IOy YCHHUS
AJTFOMUHUS
55,56 | 28 OG61mue cBoiicTBa [Tonoxenne Meramnos B [leproaidecKkoii cucteMe 1 0COOEHHOCTH HAemoncrpauuu.
METAJLUIOB CTPOCHHUS UX aTOMOB U KPHCTAJLJIOB; 00IHe (PU3HUSCKHE CBOHWCTBA Bszaumoneiicreue
MeTaiioB (moBropenne). OOIKe XMMUYECKHE CBOMCTBA METAJIIIOB, HaTpHs 1 CypbMBI €
KaK BOCCTAaHOBUTEJICH: B3aUMOJICHCTBHE C HEMETAJIaMHU xyopom. I'ope- Hue
(rajoreHamMH, CepoM, KUCIOPOIOM), B3aH MOJICHCTBHUE MIETOYHBIX Maraus 1 aJllOMHHUSA
M IIEJI0Y- HO3EMENBLHBIX METAIJIOB ¢ BOJOW. CBOICTBA, B KHCHO'Pgﬂe-
BBITEKAIOIIIHE M3 MTOJIOKEHHS META/UIOB B AJICKTPOXHUMUYE- CKOM Bsanmoseiictaue
psiay HanpsoKeHHUs (B3aUMOJIEHCTBHE C paCTBOPaMH KHCJIOT U MEIu €
HeIeIs coJieit), Metayutorepmust. OOmIHe CriocoObI OTYYCHHS METAIIIOB. KOHHeHTuPHPOBaHHI{M
JIaGopaTopHbIe onbIThI. 16. O3HaAKOMJIEHHE C KOJUIEKIIHEN 1 CCPHOM 1 a30THOM
METAILIOB KHCJIOTaMH.
57 29 Kopposus meTamion [ToHATHE O KOPPO3UU METAJUIOB KaK OKUCIMTEIHLHO-BOCCTAHOBUTEID- J. Pesynbrater Kop
HEICIA HOM Tiportecce. CnocoObl 3alIUThI OTHEE. po3un METAJUIOB B
3aBHCUMOCTH OT
YCJIOBUH €€
MPOTEKAHUS
58,59 | 29 Obuwe cpoiicTpa XVWMHYECKHE CBOMCTBA HEMETAUIOB KaK OKHCIINTEIICH. IleMOHCTPuaH“H-
HCICIA | HEMETAJIIIOB B3aumoneiicTBue c MeTaiaMu, BOJIOPOJIOM U IPYTUMHU Bsaumonetrictaue

HeMeTautaMu. CBOMCTBA HEMETAJUIOB KaK BOCCTAHOBUTEIICH.
B3aumopeiicTBue ¢ IPOCTHIMU U CIIOKHBIMU BEIIECTBAMHU-
okucaurensiMu. O01as XxapakTeprucTUKa TallOoTeHOB.
JlaboparopHsbie onbIThl. 17. O3HAKOMJIEHHE C KOJUJIEKLIUEH
HEMETAJJIOB

HaTpUs U CypPbMBI C
cepoii. 'openue
Cephl, yIJIs U
docdopa B
KHCJIOPOJE.
B3aumonaeiictBue
XJIOPHOM BOJBI C
pacTBOpom Opomuaa
U MOuAa Kajaus
(maTpust).




[ToHsiTHE O TEHETUYECKON CBSI3MU T'€HETUYECKOM psife. [ enernue-

1. JleMoHCcTpanuu.

60 30 I'eneTnyeckas CBA3b MEXIY CKUI psi MeTaiia U HemeTaiia. OCOOEHHOCTH ITeHETHYECKOTO pslan [IpakTuueckoe
HEend | K1acCaMu HEOPraHHICCKHX TCHETHYECKOH CBS3HM B OPTaHUYECKOW XUMUU. B3anmocBs3b OCYILIECTBIJICHUE
1 OPraHnvCCKUX BECIICCTB HEOPTraHWYECKNX U OPTaHUYECKUX BEIIECTB. MEPEX0I0B: MEH,
docdopa u
METUJIOBOTO CIIUPTA
61 31 [Mpaktnyeckaspadora Ne 3 'enernueckas cBA3b MeXAy KiIaccaMd HEOPraHHMYECKUX M OpraHuye-
HeJIeTs CKHX BEILECTB
62 31 IToBTOpenue u I[ToBTOopenne u o000OIIEeHHE TEeMbl «XUMHUYECKHE pEeaKLun»,
Hemens | o0oOIIeHne TEMBI MOArOTOBKA K KOHTPOJIBbHOM paboTte
«XUMHYECKUE PEAKITHN,
MOJITOTOBKA K
KOHTPOJILHOU paboTe
KontponbHas padota
63 32 Ne 3 1o Teme KontposbHast pabota Ne 3 mo reme « XuMu4eckas peakiusy»
HEICIA «XHAMUYECKasi peaKIvs»
Htorosslil ypok —
64 32 xoH(pepeHuus «Poib HTorosslil ypok — KoHpepeHuus: «Poiab XuMuu B MOSH >KU3HU»
HCIACIIA XHMHUH B MOECH JKU3HI)

Peseps 4 yacos

KonTpoabHbIx pador — 3

IIpakTuyeckux pador — 3
JlaGopaTopHbIX onbITOB— 17







@DopMBbI M CPeACTBA KOHTPOJIS (KPUTEPUH M HOPMBbI OLIEHKH YMEHUIi M 3HAHUH ydaluxcsi)

OIIeHKa YCTHBIX OTBETOB YYallIUXCH

Onenka «5» CTaBUTBbCS B TOM Ciydae, €CIM ydallluiics MOKa3blBa€T BEPHOE IIOHWMaHUE
XUMHUYECKOHN CYIIHOCTH PAaCCMaTPUBAEMBIX SIBJICHHM M 3aKOHOMEPHOCTEW, 3aKOHOB U TEOPHUH, 1aeT
TOYHOE OIPEJEIICHUE U UCTOJIKOBAHUE OCHOBHBIX ITOHATHN, 3aKOHOB, TECOPUM, a TAKXKE ITPABUIILHOE
OTIpe/ieNIeHNe XMUMUYECKUX BEJIWYHH, UX CIUHHII U CIIOCOO0B M3MEPEHUS; MPABHIHHO BBITIOIHSICT
YepTeXH, CXeMbl U IpadUKH; CTPOUT OTBET IO COOCTBEHHOMY ILIaHY, COIPOBOXKAAET pacckas
HOBBIMU IIpUMEpaMH, yMEET IIPUMEHHTb 3HAaHHWS B HOBOM CHUTyallud  IIpU BBIIIOJHECHUU
MIPAKTUYECKUX 3aJaHHUM; MOXKET YCTaHOBUTH CBA3b MEXKIYy HM3Y4aeMbIM M pPAaHEe H3Y4YCHHBIM
MaTepuajoM IO KypCcy XMMHH, a TaK € C MaTepuaJioM, YCBOCHHBIM II0 M3YyYEHUIO IPYIHUX
MIPEAMETOB.

OrneHka «4» CTaBUTCS, €CJIM OTBET YUCHUKA YJIOBIETBOPSIET OCHOBHBIM TPEOOBAHUSM K OTBETY
Ha «5» , HO JaH 0e3 HCIOJIb30BaHUS COOCTBEHHOTO IJIaHA, HOBBIX MPUMEPOB, 0€3 MPUMEHEHUs
3HAHUW B HOBOW CHUTyalluu, O€3 WCIIOJB30BAHUSA CBS3€H C paHee H3YUYCHHBIM MaTepHaJIOM,
YCBOEHHBIM TIPU W3YYEHUU NPYTrUX MPEIMETOB; €CIIM yUYaIUHCs MOMYCTUJI OJHY OIMHMOKY WU HE
0oJiee ByX HEJOYETOB U MOXKET WX HCIPABUTH CAMOCTOSATEIHHO WM C HEOOJBIION MOMOIIBIO
YUUTENS.

Onenka «3» CTaBUTCS, €CJIM YYalIUHCS TPABWIBHO IOHUMAET XHMHUYECKYIO CYITHOCTH
paccMaTpUBaeMBbIX SBJICHUH ¥ 3aKOHOMEPHOCTEH, HO B OTBETE UMEIOTCS OT/AEIbHBIC TPOOeNbl B
YCBOGHHUH BOIIPOCOM Kypca XUMHH, HE MPETSITCTBYIONINE TATbHEHIIIEMY YCBOCHHUIO MPOTPaMMHOTO
MaTepualia; yMeeT TMPHUMCHATh TOJyYeHHbIE 3HAHWS TPH PENICHHH TPOCTBIX 3amad  C
UCTIOJIb30BAHUEM TOTOBBIX (OPMYNI, HO 3aTpymHSETCS TMPH PEHICHWW 3a1ad, TpPeOYIOMHX
npeoOpa3oBaHusl HEKOTOPBIX (Gopmys; momycTwsi He 0oJiee OJHOM TpyOOi OmHUOKM W JBYX
HEJI0YETOB, He 0oJiee OTHOM Trpy0oil M 0THOM He TpyOoi omubOku, He Oojiee IBYX-TpeX HE TPYOBIX
omMOO0K, OJHOM HEe rpy0O0i ONIMOKU M TPEX HEAOUYETOB, IOMYCTHII YETHIPE HITH MATh HEOUETOB.

OneHka «2» CTaBUTCA, €CIIM Y4YallUWCS HE OBJIaJe] OCHOBHBIMH 3HAHMSMH M yYMCHHH B
COOTBETCTBUU C TPEOOBAaHUSMH MPOTPAMMBI M JIOMYCTHUJ OOJIBIIE OMMOOK W HEIOYETOB, YeM
HEOOXOIUMO IS OLIEHKHU «3» .

OuneHka NMCbMEHHBIX KOHTPOJILHBIX padoT

OHeHKa «5» cTaBUTCS 3a pa60Ty, BBIIIOJIHCHHYHO ITOJIHOCTBIO 0e3 oImMOOK U HECOO04YCTOB.

OI_ICHKa «4» cTaBUTCA 32 pa60Ty, BBITIOJIHCHHYIO IMTOJIHOCTBIO , HO IIPU HAJINYNHU B Hel He Ooee
OJIHOM FPY60ﬁ OIINOKH U OJHOTI'O HEA0YECTA ;, HC Ooiee TPEX HCAOUCTOB .

Omnenka «3» CcTaBUTCS, €CIM YYEHUK BBINOJHMI MPABUIBHO HE MeHee 2/3 Bcell paboThl WM
JOIyCTHJI He OoJsiee 0JJHOM Ipy0oif omMOKM U JBYX HenoueToB4 He OoJiee 0HOM TpyOoit U OJTHOU
HerpyOoit ommnOku4 He Oojee Tpex Herpyobix omuOok 4 oaHOM HerpyOoil ommOku u Tpex
HE/04eTOB4 MPHU HAJTMYUH YEThIPEX-TISATH HEJJOUETOB.

OreHka «2» CTaBUTCS, €CJIM YUCIO OMIMOOK M HEJAOYETOB MPEBBICUIIO HOPMY OLIEHKHU «3» WIN
BBITIOJTHEHO MPAaBUIBHO MeHee 2/3 Bcell paboThl.



Ecnu TectoBas KoHTpoJbHast paboTa, TO ISl YUEHUKOB «9 Kilacca» BBICTABIISICTCS OTMETKA
«5», ecnu 3a BBINOJHEHHE KOHTPOJIbHOW paboThl oHM HaOpanu He MmeHee 44 Oamios. Illkama
nepesoaa B H?ITI/I6EUIJIBHYIO CUCTCMY OLICHKHU:

0 — 17 6ammoB — «2»,
18 — 30 6amioB — «3»,
31 — 43 6amnoB — «4»,
44 — 60 6anmoB — «5».
OneHka NpaKTHYeCKHX padoT

OreHka «5» CTaBUTCS, €CJIM yYalTUHCs BBITIONHSAET pabOTy B MOJTHOM 00BeMe C COOTI0ICHUEM
HEOOXOJIMMOM TIOCIIEeIOBATEILHOCTH IPOBEJICHUS ONBITOB W W3MEPCHHH;, CAMOCTOSTEIBHO U
palyoHaIbHO cOOMpaeT HeoOXoAuMble PUOOPHI; BCE OMBITHI MIPOBOJUT B YCIOBUSAX U pEXHUMaX,
00€ecTeunBaroIuX MOJyYeHUE MPABWIBHBIX PE3yJbTaTOB U BBIBOJOB; COOIIOMAET TpeOOBaHUS
MpaBuUJ OE30MACHOCTH TPY/Ia; MPABUIHLHO M aKKYPATHO BBITIOJHSET BCE 3aITMCH, TAOJIUIIBI, PUCYHKH,
BBIYUCJICHUA.

OmeHka «4» CTaBUTCS, €CIIM BBITTOJHEHBI TPEOOBAaHUS K OIEHKE «5», HO OBUIO JOMYIIEHO JBa-
TpHU HeJoueTa; He OoJiee OTHOM HerpyOo OMIMOKH M OJTHOTO HEJoYeTa

Omenka «3» cTaBUTCS, €ciM paboTa BBIMOJHEHA HE TMOJIHOCTHIO, HO 00BEM BBHITIOJIHEHHON
4acTH TAaKOB, YTO MO3BOJIAET MOJIYYUTh NMPaBUIIbHBIN PE3yJAbTAT U BBHIBOM; €CIIU B XO/1€ MPOBEACHUS
OTIBITA OBUIN JOMYIIEHBI OIITHOKH.

OHCHKa «2» CTaBHUTCA, €CIIN pa60Ta BBLIIIOJIHEHA HE MOJIHOCTBIO U 00BhEM BBINOJHECHHOM YacTu
pa60T51 HC MO3BOJIACT CACJIaTh MpPaBUJIBHBIX BBIBOAOB; €CJIM OIIBITHI, Ha6J'IIOI[eHI/IH, BBIYHCIICHUA
IIPOBOAUIIMCE HEIIPABUIIBHO.

Onucanue y4eOHO-MeTOAMYECKOT0, MATEPHAJIBLHO-TEXHHUYECKOT0 U MH(POPMAIUOHHOT 0
o0ecrieyeHusi 00pa3oBaTeJbHOIO MpoLecca.

HarypaibHble 00bekTbl. HarypanbHble 0OOBEKTHI, HCIOJIB3yeMble B OOYYEHUU XHUMHH,
BKJIIOUAIOT B ce0sl KOJIJICKIUM MUHEPAJIOB M TOPHBIX MOPOJ, METAJUIOB U CIIABOB, MHHEPAIbHBIX
yIoOpeHuii, miacTMacc, KayqYyKoB, BOJOKOH U T. A. O3HaKOMJIEHHE yJaluxcs ¢ 00pa3aMu UCXO/1-
HBIX BEIIECTB, IMOJYINPOAYKTOB U TOTOBBIX H3ICNUN MO3BOJSIET TMOJYYUTh HArjasgHOE
MpeJicTaBlIeHHe 00 STHUX MaTepuanax, MX BHEIIHEM BHJE, a TaKKe O HEKOTOPBIX (PU3NYECKHX
CBOMCTBaxX. 3HayUTeNbHbIE Yue€OHO-TIO3HABATENbHBIE BO3MOKHOCTH HMMEIOT  KOJUICKIIHH,
M3TrOTOBJICHHBIE CAMUMU OOydaromumucs. [IpeaMeTsl A Takux KOJIJIEKIUN COOMPArOTCst BO BpeMst
HKCKYPCHH U APYrMX BHEYPOUHBIX 3aHATHH.

KOJ'IJ'ICKI_II/II/I HUCIIOJIB3YIOTCA TOJIBKO JJIA O3HAKOMIJICHUA Y4JYallUXCsd C BHCIIHMM BHIOM U
(I)I/ISI/ILICCKI/IMI/I CBOMCTBaMH HN3y4aCMbIX BCHICCTB U MATCPUATIOB. I[J'IH MMPOBCACHUA XUMHUYCCKUX
OIIBITOB KOJUICKIINH HCIIO0JIb30BaTh HCJIL34.

XuMHYECKHE P€aKTUBbLI M MaTe€pHaJIbIl. O6pa1ueHHe CO MHOTMMH BC€IICCTBaAMU Tpe6yeT
CTpOororo CO6J'IIO,Z[CHI/I}I MMpaBUJI TCXHUKU 6C3OHaCHOCTI/I, 0COOEHHO IIpHU BBIIIOJIHCHUU OIIBITOB
CaMUMH ydalllUMUCH. Bce HCOGXO,Z[I/IMLIC MCPBI MPEAOCTOPOKHOCTU YKA3aHBI B COOTBCTCTBYIOLIUX
AOKYMCHTAaX U HHCTPYKIHUAX, a TAKIKC B OCOOHUsIX HJIA y‘IHTCJ’IGfI XUMUU.

HawubGomee gacto HCIIOJIB3YEMbBIC PCAKTHUBLI U MATCPHAJIBI: IICPMAHIaHAT KaJlus, 6pOMHa$I BOJaA.
Bce xomnekunu OpFaHquCKOﬁ XHUMUU.



Xumuyeckass JabopaTopHas Iocyda, anmapatbl M NpuOopbl. XuMHUYECcKas Mocyaa
MOAPA3JENAETCA Ha JBE TPYIIbL: Ul BBINOJIHEHUS OIBITOB YYAIIUMHCS U JIEMOHCTPALMOHHBIX
OTIBITOB.

[TpuGopsl, anmapaTsl U YCTAaHOBKH, MCIIOJIb3YEMbIE Ha YPOKAaX XHMUH, MOJPA3JEIAIOT Ha OCHOBE
MIPOTEKAIOIIUX B HUX (PU3MUYECKUX U XUMUYECKHUX IIPOLIECCOB C YUaCTUEM BEUIECTB, HAXOAALIUXCS B
Pa3HbIX arperaTHbIX COCTOSHUSAX:

npuOOpsl st pabOTHI C Ta3amMH - IMOJIydeHHE, COOMpaHHe, OYMCTKA, CYIIKA, MOTJIOMIEHHE Ta30B;
peakI MeX Ay TOTOKaMU T'a30B;

arrmaparbl H HpI/I60pI)I A4 OIBITOB C JKUAKMMH W TBCPAbIMU BCHICCTBAMH - IICPCTOHKA,
(1)I/IJ'IBTpOBaHI/IC, KpucCTajllindauus, IIPOBCACHUC peaKuHﬁ MCXKIY TBECPAbBIM BCHICCTBOM U
KUAKOCTBIO, dKUJAKOCTBIO N ) KUAKOCTHIO, TBEPABIMU BCIICCTBAMM.

Bue sToi#i knmaccudukanuy HaxoAATCsl IBE TPYIIIBI y4eOHOU anmaparyphl:

1). s M3y4eHUs TEOPETHUYECKUX BOMPOCOB XMMHH - WJUTFOCTPAIMS 3aKOHA COXPAHEHHS MacCChl
BEIIECTB, JAEMOHCTpALUS 3JIEKTPOMPOBOJHOCTH PACTBOPOB, JEMOHCTPAIUS JBUKEHHS HWOHOB B
AIEKTPUYECKOM MOJIE; ISl U3YYEHUSI CKOPOCTH XUMUYECKON PEaKIIMU U XUMUYECKOTO PAaBHOBECHS,

2). Ans WUTIOCTpaIMM XMMUYECKUX OCHOB 3aBOJICKMX CHOCOOOB MOJYyY€HUS HEKOTOPHIX BEIIECTB
(cepHOI KMCIIOTBI, aMMHaKa U T. 11.).

BCHOMOFaTeJ'II)HYIO POJIb HUI'PaAlOT HU3MCPUTCIIBHBIC W HArpcBaTCIbHBLIC HpI/I60pBI, Pa3InIHbIC
HpI/ICHOCO6J'I€HI/IH JJIs1 BBITIOJTHEHHUA OIIBITOB.

Mogemu. OOBEKTaMH MOJICIUPOBAHUS B XHUMHH SIBIISTIOTCS aTOMBI, MOJICKYJIBI, KPHUCTAJLIBI,
3aBOJICKHE allapaThl, a TAK)KE MPOUCXOISIINE MPOIECCHl. B mpemogaBaHuu XUMUW UCTIOJIB3YIOTCS
MOJICIM KPUCTAUTMYECKUX PEIIeTOK anmasa, rpadura, cepsl, ¢ocdopa, okcuma yriepoqa(lV),
uona, keiesa, Mead, MarHus. HaOopbl Mojeneil aTOMOB JJisi COCTaBJICHHUS IIAPOCTEPIKHEBBIX
MoOJIeNiel MOJICKYJT ITPH U3YYECHUH OPraHHYECKONH XUMUH.

Y4yeOHble mMOCOOMSI HA meyaTHOW ocHoBe. B mpormecce 0OydeHHMs] XUMUU HCIOJIB3YHOTCS
clenyronye TaOJUIbl TIOCTOSIHHOTO JKcroHupoBaHus: «llepuomudeckas cucTteMa XHUMHUYECKUX
anemenToB JI. . MenpeneeBa», «Tabmuiia pacCTBOPUMOCTH KHCJIOT, OCHOBAHHH M COJICH», «DJIEKT-
POXUMHYECKUH Psii HAPSDKEHUH METAJIIIOBY.

HJ'ISI OpraHu3alivu CaMOCTOATEIbHOMN pa6OTBI 06y11aronmxc51 Ha YpOKax HCIIOJIb3YIOT
paSHOO6p33HbI€ JUIAKTUYCCKHUEC MATCPUAJIbl: KaPpTOUKU C 3aJlaHHUAMU pa3H0171 CTCIICHU TPYAHOCTH
UL U3YYCHHA HOBOI'O MaTepuajia, CaMOIIPOBEPKU U KOHTPOJIA 3HAHUM yJqanuuxcs.

JKPaHHO-3BYKOBbIE CpeACcTBAa 00yUeHHsl. DKPaHHO-3BYKOBBIE MTOCOOUS JAENATCS Ha TpH OOJIbIINe
TPYINIBI: CTATHYHbIC, KBa3HJIWHAMUYHbIE M JAUHAMUYHBbIE. CTaTHYHBIMH SKpPaHHO-3BYKOBBIMU
cpeacTBaMu OOy4deHUS SBISAIOTCSA TUadUIbMBI, TUATTO3UTUBBI (CIIAN/Ibl), €AMHUYHBIC TPAHCIIAPAHTHI
s rpadonpoektopa. Cepuu TpaHCIAPAHTOB MO3BOJISIOT WMUTHPOBATH JIBIDKEHUE IIyTEM
MOCJIEI0BATENILHOTO HAJIOKEHUs] OJHOIO TpaHCIapaHTa Ha JApyroid. Takue cepur OTHOCAT K
KBa3UJMHAMHYHBIM SKPAaHHBIM ITOCOOUSIM.

Z[I/IHaMI/I‘-IHBIMI/I 9KpPaHHO-3BYKOBbIMU MMOCOOUSMH  SIBJISTFOTCS MMPOU3BCACHUSA KI/IHeMaTOFpa(I)aI
AOKYMCHTAJIBHOI'O, XPOHUKAJIIBHOI'O, MYJbTUINIMKAIHUOHHOTIO. K »t0it ke Tpymme OTHOCATCA
OKPaHHO-3BYKOBBIC CpPCIACTBA 06y‘ICHI/IH, 4TI MIPEABABIICHUA I/IH(bOpMaI_II/II/I KOTOPBIX HCO6XOI[I/IM8.
KOMIIBKOTCPHAA TCXHUKA.

TexHu4yeckue cpeacrsa Oﬁy‘-leHI/Iﬂ. HpI/I KOMIIJICKCHOM HCIIOJIb30BAHUU CPCIACTB 06yquI/151
HEeH30eKEeH BOIMpOC O  BO3MOXHOCTH 3aMCHBI OIOHOTO mocoous ApyruM, HalpuMmep



JEMOHCTPAIIMOHHOTO WK J1a0OpaTOPHOTO OMbITa €ro H300pakeHueM Ha 3kpaHe. Mudbopmarus,
COJIeprKaIlasicsl B KPAaHHOM NOCOOUH, IPEACTABIIET CO00I ML OTPa’KCHUE PEalbHOrO MUpPA, U
IMO3TOMY OHa OOJDKHA MMCETH OIIOPY B YHYBCTBCHHOM OIIBITC O6yanOH_II/IXC$I. B MIPOTUBHOM CJiydac
(dopmMupyroTCsi HempaBHIIbHBIE U (GopMabHble 3HaHUSA. OcOOEHHO OmacHo (OPMHPOBAHUE HCKA-
JKCHHBIX IMPOCTPAHCTBCHHO-BPECMCHHBIX HpeHCTaBHCHHﬁ, IMMOCKOJIbKY 3KPAaHHOC IMPOCTPAHCTBO U
BpEMs 3HAYUTEIBHO OTIMYAIOTCS OT PEAIbHOIO IMPOCTPAHCTBA M BPEMEHU. DKpaHHOE 1ocodue He
MOJKET 3aMEHHTh COOOW peabHbI 0OBEKT B MPOIECCE €0 MO3HAHMS BBHY TOTO, YTO HE MOXKET
OBITb HMCTOYHHKOM YYBCTBCHHOTI'O OIIbITa O CBOI\/JICTBaX, CYIICCTBCHHBIX IIPpHU HU3YYCHUU XUMUMU:
LBETE, 3aIlaxe, KPUCTALINYECKOM CTPOCHHHM M T. 1. B TO K€ BpeMs IpH HaIU4YUM Yy y4dalIUXCs
AOCTAaTOYHBIX YYBCTBCHHBIX 3HAHUM Ha HCKOTOPBIX 3Talax O6y‘~IeHI/I$I BOCIHPOU3BCACHUEC XHUMU-
YEeCKOTO OMNBITA B 3KPAHHOM ITOCOOMH MOXKET OBITh OoJiee Ierecoo0pa3HbIM, YeM €ro IMOBTOpPHAS
JEMOHCTPAIHSL.

YueOHO-MeTOoAUUYeCKOe oOecnieyeHne 00pa30BaTeIbHOIO Mpolecca
JlutepaTypa, Ucrosb3yemasi yuuTeleM:
- OCHOBHas TUumepamypa

1. Tabpuensa O.C. Ilporpamma kypca xumuu s 10-11 kmaccoB 00meo0Opa3oBaTeIbHBIX
yupexieHuil. — M.: Ipoda, 2015.

2. l'abpuensu O.C. Xumus: 11 kmace: yuebnnk / O. C. I'abpuensin.- 5-e¢ uzz., crepeotun. — M.:
Hpoda, 2018. — 223, [1] c. : u.

3. Xumus: 11 xmacc. KontponeHbie u mpoBepouHbie paboTel kK y4ueOHumky O.C. I'abpuensina
«Xumusi. bazoBslii ypoBeHb. 11 kimace»: yuebHoe mocodue / M.A. AxmeroB. — M. : [lpoda 2015. -
220, [4] c. .

Jlutepatypa, pekomeHnayemas J1Jisl y4alIuxcs.
- OCHOBHas 1Uumepamypa

2. Tl'abpuensn O.C. Xumus: 11 kmacc: yueOnuk / O. C. I'abpuensin.- 5-e¢ uzz., crepeotun. — M.:
Hpoda, 2018. — 223, [1] c. : n.

HHTEpHET — pECYPCHI:

www.him.1september.ru

www.km.ru/educftion

www.alhimik.ru

JIuct KOppeKTUPOBKHU paboyeit mporpaMmbl


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

Yyurens B.1FO. 30H0Ba

Kiacc

Tema ypoka, Ne /it

[Iprunna
KOPPEKTUPOBAHUS
, PEKBU3UTHI
nokymeHnTa (Ne
pHKa3a, 1aTa)

3a cYeT 4ero npousBeeHa
KOPPEKTHUPOBKa

XUMUA




		2022-11-02T11:25:33+0300
	Юлия Рамиловна Хайруллина




