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MHHOACHUTEJIBHAS 3AIIUCKA

[IporpaMmMa  opueHTHpoBaHa  Ha  peanuzauuio B lleHTpe — oOpa3oBaHus
€CTECTBEHHOHAYYHOW M  TEXHOJOTMYECKOM HampaBileHHocTed «Todka poctay,
cozganHoro Ha 6a3ze 'bBOY COIIl moc. UnbMeHb € 1EAbI0 pa3BUTHS Y O0YYaromIuxcs
€CTECTBEHHOHAYYHOM, MaTE€MaTHYECKOH, MH(POPMAITMOHHOM I'PaMOTHOCTH,
dbopMUPOBaHUA KPUTHYECKOTO U KPEATHBHOTO MBIILICHUS, COBEPIIEHCTBOBAHUS
HABBIKOB €CTECTBEHHOHAYYHOM M TEXHOJIOTMYECKOW HANPABICHHOCTH, a TAaKXKe I
IPAKTUYECKON OTpabOTKM y4eOHOro marepuana no ydeOHbIM IpenMeraM «®Puzukay,
«Xumusa», «buogorus, « TexXHOIOrHs.

Ha o©0aze ILlentpa «Touka pocta» obecrneunBaeTcs peanu3anus 00pa30BaTEIbHBIX
IPOrpamMM €CTECTBEHHOHAYYHON M TEXHOJOTMYECKON HAIlPaBIECHHOCTEH, pa3padOTaHHBIX
B COOTBETCTBUHU C TPeOOBAaHUSMHU 3aKOHOJAATEILCTBA B chepe oOpa3oBaHUs U C YUYETOM
Metoguueckux pexkoMenmanuii  denepanpHoro omepatopa ydyeOHOro TmpeaMmera
«Xumust». O6pa3zoBareabHasi IporpaMMa MO3BOJISIET HHTETPUPOBATh PEATTU3YEMbIE 3/1€ChH
MOAXOJbI, CTPYKTYPY M COJIepKaHWE MpU opraHuzanuu oOyuenuss xumuu B 10-11
KJIacCax, BBICTPOEHHOM Ha 0a3e J00ro M3 JOCTYHHBIX YYE€OHO-METOJUYECKUX
komruiekcoB (YMK).

Hcnonp3oBaHue 060py,Z[0BaHI/IH HGHTpa «Touka pocCTa» MO3BOJIACT CO34aTh YCIOBUAA:

JUTSL pacITUPEHUS COJIEP KAHMS IIIKOJIBHOTO XMMHUYECKOTO 00pa30BaHNUS;

JUTSL TIOBBIIICHMSI TTO3HABATEIIbHOW AKTUBHOCTH OOYYaIOIIMXCS B €CTECTBEHHO-HAYYHOU
o0nacTu;

JUTSL pa3BUTHS JUYHOCTH peOCHKa B Tpolecce OOYYeHHS XHUMHHU, €r0 CIIOCOOHOCTEH,
(GhopMHUpPOBaHUS U YAOBIETBOPEHUS COIIMATIBHO 3HAYMMBIX UHTEPECOB U MOTPEOHOCTEH;

U1l pabOThI ¢ OJApPEHHBIMHU IIKOJLHUKAMH, OPTaHW3allMd WX PAa3BUTHS B Pa3TUIHBIX
o0JnacTsx 00pa3oBaTENbHOM U TBOPUECKOM NEATETLHOCTH.

Jlnanupyembie pe3yabTaTbl 0CBOEHHUS MPOrPAMMbI

JIN4HOCTHBIE pPe3yJIbTATHI B cepe OTHOLICHUI o0yyaromuxcs K cede, K CBOeMy
3110POBbI0, K IO3HAHUIO CeOs:

- OopueHTalMsl OOydYaroluXCcsl Ha JOCTHUKEHHE JIMYHOTO CUaCThs, pealli3alluio
MTO3UTHBHBIX XWU3HEHHBIX NEPCHEKTUB, HHUIIMATUBHOCTb, KPEATUBHOCTh, TOTOBHOCTh U
CIOCOOHOCTh K JIMYHOCTHOMY CaMOOTPEENIEHUI0, CTIOCOOHOCTbh CTaBUTh LEIH U CTPOUTH
KU3HEHHbICTIJIAHbI;

- TOTOBHOCTh U CIOCOOHOCTH 00ecneuuTh ce0e M CBOMM OJU3KUM JTOCTOMHYIO
YKU3Hb B IIPOLIECCE CAMOCTOSITEIIbHOW, TBOPUECKOU U OTBETCTBEHHOU JIEATEILHOCTH;

- FOTOBHOCTh M CIIOCOOHOCTh OOy4YarlIMXcsi K OTCTaUBAHUIO JIMYHOTO
JOCTOMHCTBA, COOCTBEHHOTO MHEHHs, TOTOBHOCTh M CIHOCOOHOCTH BBIPAOATHIBATH
COOCTBEHHYIO TMO3HIMIO IO OTHOIICHWIO K OOIECTBEHHO-TIOJUTUYECKUM COOBITHSIM
MPOLJIOTO M HACTOSALIErO0 HAa OCHOBE OCO3HAHUA U OCMBICIEHHUS HCTOPHH, TyXOBHBIX



LIEHHOCTEN U NOCTUKEHUN HAILIEH CTPaHBbI;

- TOTOBHOCTh U CIOCOOHOCTh  OOYyYalIIMXCSd K  CAaMOPa3BUTHIO W
CaMOBOCHHUTAHHUIO B COOTBETCTBHHM C OOIICUEIOBCYCCKMMH IICHHOCTSIMH M HJIcajJaMHU
IPXIAHCKOTO O00IIecTBa, MOTPEOHOCTh B (PU3MUECKOM CaMOCOBEPIICHCTBOBAHUH,
3aHATUSAX CIIOPTUBHO- O3/IOPOBUTENBHOM JEATEIbHOCTHIO;

- MPUHATHE W peaNn3alys MeHHOCTEH 30pOBOr0 M Oe30macHoro o0pasa >KU3HH,
OepexHoe,
OTBETCTBEHHOCHUKOMIIETEHTHOCOTHOIIIEHUEKCOOCTBEHHOMY (D U3UYECKOMYUTICUXOJIOTHUECK
OMY 3/I0POBBIO;

- HETIPUSATHE BPEAHBIX MPUBBIUEK: KyPEHUS, YIIOTPEOJICHUS aJIKOTOJIsI, HAPKOTHUKOB.

JIMYHOCTHBIE pe3y/bTAaThl B c(pepe OTHOIIEHHHA o0ydawmuxcsa Kk Poccun kak K
Poaune (OteyecTBYy):

- poccHiickas HMAEHTHYHOCTh, CIOCOOHOCTh K OCO3HAHHIO  POCCHICKOMN
HUJICHTUYHOCTH B MOJIMKYJIBTYPHOM COLIMYME, YYBCTBO MPUYACTHOCTH K HCTOPHUKO-
KYJBTYPHOM OOIIIHOCTH POCCUMCKOTO Hapoja 1 cyan0e Poccuu, maTpuoTu3M, roTOBHOCTD
K CIy’kKeHUI0 OTeUecTBy, €ro 3aIluTe;

- YBOKECHUE K CBOEMY HApOJY, YYBCTBO OTBETCTBEHHOCTH Iiepes; PomuHOM,
TOPJOCTH 3a CBOM Kpail, CBOIO POJHHY, MpOILIOE W HACTOAILICE MHOTOHAILMOHAIBHOTO
Hapoja Poccuu, yBaxkeHHe K TOCyJapCTBEHHBIM cUMBOJIaM (Tep0, diar, TMMH);

- dbopMuUpOBaHUE YBaXEHUS K PYCCKOMY SI3bIKY KaK TOCYJAapCTBEHHOMY SI3bIKY
Poccuiickonn ®enepaunu, ABIAIOLIEMYCS OCHOBOM POCCHUMCKOM HJIEHTUYHOCTH U
IJIABHBIM (DAKTOPOM HAITMOHAIBLHOTO CaMOOIIPEISICHNS,

- BOCIIUTaHUE YBAKCHUS K KYJIbTYpE, SA3bIKaM, TPAJAUIUSAM U 0ObIYasiM HapOJIOB,
npoxuBaromux B Poccurickon @enepanumu.

JIMYHOCTHBIE Ppe3yabTaTbl B cdepe OTHOIIEHU O00y4YAIIUXCHA K 3aKOHY,
rocy1apcTBY M K IPaKIaHCKOMY O0LIIECTBY:

- rPaXXJaHCTBEHHOCTh, TPAXJAHCKAs TMO3ULHS AKTUBHOIO W OTBETCTBEHHOIO
qjieHa POCCHMCKOIro OOIINEeCTBA, OCO3HAIOIIET0 CBOM KOHCTUTYLIMOHHBIC IIpaBa U
0053aHHOCTH,
YBAXXAIOIIET03aKOHUIIPABONIOPSAI0K,0CO3HAHHOTPUHUMAIOIIETOTPAAUIIMOHHBICHAIIMOHAIT
bHBIC U OOIICYEIIOBEUECCKHNE T'YMAaHUCTUUECKUE U JEMOKPATHUYECKHE 1IEHHOCTH, TOTOBOTO
K Y4aCTHIO B OOIIIECTBEHHOM JKU3HU;

- IpU3HAHUE HEOTUYKJIAEMOCTH OCHOBHBIX TpPaB M CBOOOJ 4YEJIOBEKa, KOTOPHIC
MPUHAIJICKAT KOKIOMY OT POXKICHHS, TOTOBHOCTH K OCYIIECTBICHHIO COOCTBEHHBIX TIPAB
U cBOOON 0Oe3 HapymieHWss TpaB M CBOOOJ APYTHX JMI, TOTOBHOCTh OTCTaWBaTh
COOCTBEHHBIC TpaBa M CBOOOJBI YEIOBEKAa M IpakAaHWHA COIVIACHO OOIICIPU3HAHHBIM
MPUHIIMIIAM W HOpMaM MEXIyHAapOJAHOTO TIpaBa M B COOTBeTcTBUM ¢ KoHcTutyumen
Poccuiickon denepanmu, npaBoBas v MOJIATHYECKAS] TPAMOTHOCTb;

- MHPOBO33PEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO PAa3BUTHUS HAYKU U
00111eCTBEHHON MPAKTHUKHU, OCHOBAHHOE Ha JIUAJIOTe KYJIbTYp, a TaKKe pa3IudHbIX (HopM
00I111eCTBEHHOI'0 CO3HAHUS, OCO3HAHUE CBOET0 MECTA B MOJUKYJILTYPHOMMHUDPE;

- MHTEPUOPU3AIUSA IIEHHOCTEH JAEMOKPATUHW W COLMAJIBbHOW COJUIAPHOCTH,



TFOTOBHOCTh K JIOTOBOPHOMY PETYJIMPOBAHWIO OTHOILIEHUN B TPYIIE WM COLUATBHOU
OpraHu3alliy;

- oOydJarommxcss K KOHCTPYKTHUBHOMY Y4YacTHIO B TIPUHATHH PCIICHUH,
3aTparvBalOIUX WX TpaBa W HWHTEPECH, B TOM UHCIE B pa3IWYHBIX (dopmax
0OIIECTBEHHON caMOOpraHu3alnH, caMOYIIpaBJICHU, 0OLIECTBEHHO
3HAYUMONIEATEILHOCTH;

- NPUBEPKEHHOCTh  WJESM MHTEpHALMOHAIM3MA, JApPYXKObl, paBEHCTBA,
B3aMMOIIOMOIIIM HAapOJI0B; BOCIUTAHUE YBAXUTEIHLHOTO OTHOLIECHUS K HAIMOHAIBHOMY
JIOCTOMHCTBY JIFOJICH, UX TyBCTBAM, PEITUTHO3HBIM YOCKICHUSIM;

- TOTOBHOCTh OOYyYalOIUXCSl MPOTUBOCTOATH HACOJIOTMH JIKCTPEMH3MA,
HallMOHAMM3Ma, KCEHO()OOWH; KOPpYNIMH; JUCKPUMHUHAIIMA 110  COIHMAIBHBIM,
PEUTHO3HBIM, pACOBBIM, HAalMOHAIBHBIM TPU3HAKAM © JPYTUM  HETaTHBHBIM
COILIMAJIbHBIM SIBJICHUSIM.

JIn4HOCTHBIE pe3yJbTaTbl B cdepe OTHOMIEHMHA O00y4ammuxcss ¢
OKPY/KAIOUIUMHU JIOAbMMU:

- HPAaBCTBEHHOE CO3HAaHME€ W  TOBEJCHHWE HA  OCHOBE  YCBOCHHS
OOIIIeUeIOBEUECKUX  IEHHOCTEH, TOJIEPAHTHOTO  CO3HAHMSA W  TOBEACHHUS B
MOJIMKYJIBTYPHOM MHPE, TOTOBHOCTH U CIIOCOOHOCTH BECTU AHMAIIOT C IPYTHMH JIOIbMH,
JOCTHTAaTh B HEM B3aWMOITOHUMAHUS, HAXOIUTh OOIIME I M COTPYIHWYAThH IS HX
JOCTHXKEHUS;

- MPUHATHE TYMAaHHCTHYECKUX IIEHHOCTEH, OCO3HAHHOE, YBaXUTEIHHOE H
A00poXKenaTeTbHOE OTHOIIEHUE K IPYTOMY YETIOBEKY, €r0 MHEHUIO,MUPOBO33PEHUIO;

- CIIOCOOHOCTH K COTIEPEKUBAHUIO U (HOPMUPOBAHUE TTO3UTUBHOTO OTHOIICHUS
K JIIOJIM, B TOM YHCJIE K JHIAM C OTPAaHUYEHHBIMH BO3MOXXHOCTSMH 3J0POBBS M
WHBaJHIaM; OepeKHOE, OTBETCTBEHHOE W KOMIIETEHTHOE OTHOIICHHE K (hPU3MUECKOMY U
MICUXOJIOTHYECKOMY 3/I0POBBIO IPYTHX JIFOACH, YMEHHE OKa3bIBAaTh MEPBYIOMIOMOIITH;

- dbopMHpOBaHrE BBIPAKEHHON B MOBEJCHUM HPABCTBEHHOW MO3UIIMHU, B TOM
quCIie
CITOCOOHOCTUKCO3HATEIILbHOMYBBIOOPY100pa, HPAaBCTBEHHOTOCO3HAHUSUTIOBEICHUSIHAOCH
OBE YCBOCHHMS OOIIEUYETTOBEUYECKUX IICHHOCTEH M HPABCTBEHHBIX UYBCTB (UECTH, JOJTA,
CIIPaBEIJIMBOCTH, MIJIOCEPIUS U IPYKEITHOOUS);

- KOMITETCHIIUM COTPYJIHHYECTBA CO CBEPCTHUKAMH, JETbMH MIIAIIETO
BO3pacTa, B3pOCJIBIMM B 00pa30oBaTeIbHOM, OOIIECTBEHHO IIOJE3HOW, Yy4eOHO-
MCCJIEI0OBATENLCKOM, TPOCKTHOM U JPYTHX BUJIAX JACATEIHHOCTH.

JInyHOCTHBIE pe3yibTaTbl B  cdepe OTHOIEHHIT oO0y4yammuxess K
OKpY KaloleMy MUPY, KUBOH NMPUPO/IE, Xy/10KeCTBEHHOH KYJIbTYpe:

- MHUPOBO33pEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO pPa3BUTHS
HAyKH, 3HAYMMOCTH HayKH, TOTOBHOCTh K HAyYHO-TEXHHUYECKOMY TBOPYECTBY, BJIaJICHUE
JOCTOBEpHON HHpOpMaIMel O MepeAOBbIX JOCTUKEHUSX M OTKPBITUSX MHUPOBOM U
OTEUECTBEHHON HAYKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX 00 yCTPONCTBE MHUpa U
00I1IeCTBA;

- TOTOBHOCT M  CHOCOOHOCTH K  00pa3oBaHWIO, B TOM  YHCIE



caM0oOOpa30BaHHI0, Ha TPOTSHKCHWHM BCEH IJKWU3HM, CO3HATEIBHOE OTHOIICHHE K
HEMIPEPHIBHOMY 00pa30BaHUI0 KaK yCIOBHUIO YCIENTHOW MpodeCcCHOHATBHOW U
OOIIIECTBEHHOM JESITEIILHOCTH;

- DKOJIOTHYECKass KyJIbTypa, OEpeXKHOE OTHONIICHHWS K POIHOW 3emiie,
npupoAHsiM OorarctBam Poccum W MHMpa; TOHMMAaHHUE BIMSHUS — COIMAIBHO-
HKOHOMHUYECKHUX TIPOLIECCOB HAa COCTOSHUE TMPUPOJHONM U COIMAIBHOM Cpefbl,
OTBETCTBEHHOCTh 32 COCTOSIHHE MPHUPOIHBIX PECYpPCOB; YMEHHUS M HABBIKM Pa3yMHOIO
MIPUPOIOTIOIL30BAHMSI, HETEPIIUMOE OTHOIICHHE K JEHCTBHUSM, TNPUHOCSIINM BpE.
OKOJIOTHH; MPUOOPETEHUE OMBITa YKOJOTO-HATIPABICHHON MEATEILHOCTH; ICTETHUECKOE
OTHOIIEHUS K MHPY, TOTOBHOCTb K 3CTETUYECKOMY O0yCTPONCTBY COOCTBEHHOTO OBITA.

JIuuHOCTHBIE pe3y/bTaTbl B cdepe OTHOLIEHMHA 00ydalomUXcsi K ceMbe M
POAMTEIAM, B TOM YHCJI€ NOATOTOBKA K CEMEMHOM KU3HU:

- OTBETCTBEHHOE OTHOIIEHHWE K CO3/IaHMI0 CEMbH Ha OCHOBE OCO3HAHHOI'O
IIPUHATHS EHHOCTEN CEMENHOM KU3HU;

- MOJIOKUTENIbHBIA 00pa3 CeMbU, POJUTEIHCTBA (OTIIOBCTBA U MAaTEPUHCTBA),
WHTEPUOPHU3ANHS TPATUITMOHHBIX CEMEHHBIX IIEHHOCTEH.

JIuuHOCTHBIE pe3yJbTaThl B c(epe OTHOLIEHHUS] 00y4alOIIUXCHA K TPyAy, B
cdepe conuaIbHO-IKOHOMMYECKUX OTHOIICHUH:

- yBaKE€HUEKOBCEM(POPMaMCOOCTBEHHOCTH,TOTOBHOCTHK3AIIUTECBOCHCOOCTBEHHO

CTH,

- OCO3HaHHBIA BBIOOp Oyaymied mpodeccun Kak MyTh U CIOCO0 peanu3aiuu
COOCTBEHHBIX KM3HEHHBIXILJIAHOB,;

- TOTOBHOCTh OOYYaronuxcsi K TPyJA0BOM MpodeccHoHaIbHON NesITeIbHOCTH
KaK K BO3MOKHOCTH YYacTHsl B PEIICHUU JUYHBIX, OOIMIECTBEHHBIX, TOCYIaPCTBEHHBIX,
0O0I11IeHAIIMOHAIBHBIX MPOOJIEM;

- NOTPEOHOCTh TPYAMTHCS, YBAKECHHE K TPYAYy U JIIOIAM TPyAa, TPYIOBHIM
JTOCTUKEHUSAM, JOOPOCOBECTHOE, OTBETCTBEHHOE M TBOPUYECKOE OTHOIIEHHWE K Pa3HbIM
BHJIaM TPYJIOBOM IEITEILHOCTH;

- TOTOBHOCTh K CaMOOOCITY)KMBaHWIO, BKIIOYass OOYy4YeHHE W BBIMOJTHEHUE
JIOMAIITHUX 00S3aHHOCTEM.

JIuyHOCTHBIE pe3yabTaThl B chepe (puU3MUYECKOro, MNCHUXOJ0IMYECKOro,
COMATBHOIO M AKAIEMUYECKOT0 0J1arono/y4usi 00y4armmxcs:

- dbusznyeckoe, AMOIMOHATILHO-TICUXO0JIOTHYECKOE, COIMAIbHOE
Oyaromostyyne oOydYaroluMxcs B >KU3HU OOpa3oBaTeIbHON OpraHU3allMM, OIIMYIIECHUE
JIeThbMU  0€30MacCHOCTH W TICHUXOJIOTMYecKoro  komdopra, HWHPOPMAIMOHHON
0€30MacHOCTH.

MeTanpeameTHble pe3yJbTaThbl 0CBOEHUSI Y4eOHOI0 MpeaMeTa

MertanpeameTHble pe3yibTaTbl OCBOCHHS OCHOBHOM 0OOpa3oBaTENbHOM MPOTpaMMbI
MpeJICTaBICHBI TPEMs IPYyNIIaMHi YHUBEPCaIbHBIX YueOHbIX AeiicTuii (YVY /).
1. PerynsiTuBHBIC YHHBeEpPCaJbHbIe y4eOHbIe 1eHCTBHSA BhINMYCKHUK HAYYHTCH:



- CaMOCTOSTENIbHO ONpEeNEeaTh LEeTu, 3aJaBaTb MapaMmeTpbl U KpUTEPUH, IO
KOTOPBIM MO>KHO ONPEJEINTh, UTO LIEJIb TOCTUTHYTA;

- OLICHMBATh BO3MOJKHBIE TIOCIEICTBUS JOCTH)KCHHSI TIOCTABICHHOW LIETU B
NEeSTEAbHOCTH, COOCTBEHHON KW3HU M KU3HU OKPYKAIOIIMX JIIOJIeH, OCHOBBIBAsCh Ha
COOOPAKEHUSIX ITUKH U MOPAJIH;

- CTaBUTh H (OpPMYIHpPOBaTH COOCTBEHHBIE 3a7aud B 00pa3oBaTEIbHOMN
JESTEIBHOCTU U KU3HEHHBIX CUTYaIIUSIX;

- OLICHUBATh PECYPChl, B TOM YHCIIC BpeMsl U Jpyrue HemMaTepHUalbHbIE PECypCHI,
HE0OXO0IUMBbIE JJI TOCTHKEHUSI ITOCTABIICHHOM 11e1H;

- BBIOMpATh MYyTh JOCTHMKEHHS LEIH, IUIAHUPOBATh PELICHHE MOCTABICHHBIX
3a/1a4, ONTUMU3UPYS MaTepUaIbHbIE U HEMaTEepUAIbHbIE 3aTPATHI;

- OpraHu30BbIBaTh  3(P(EKTUBHBI MOUCK PECYpPCOB, HEOOXOAMMBIX  JUIS
JOCTHKEHHUSI IOCTABJICHHOM 1IEH;

- COTIOCTABJIATh MOJYYEHHBIH pE3yJIbTaT JEATENbHOCTH C IOCTABJIEHHOHN 3apaHee

LEJIBIO.

2. Ilo3HaBaTe/ibHbIE yYHHMBeEpCajibHbIe y4yeOHbIe JelcTBUS  BbIMyCKHHMK

HAYYHUTCS:

- HMCKaTh U HaXOJWUTh OOOOIIEHHBIE CHOCOOBI pEelIeHUs 3ajJad, B TOM YHCIIE,
OCYUIECTBJIATh Pa3BEPHYTHI MHPOPMALMOHHBI MOUCK M CTaBUTh HA €r0 OCHOBE HOBBIE
(yueOHbBIE 1 TTO3HABATELHBIC)3a/1auH;

- KPUTUYECKUOLEHUBATbUMHTEPIIPETUPOBATHUH(OPMALIMIOCPA3HBIXITO3UIIMMA,PACTIO
3HaBaTh U (PUKCUPOBATH MPOTUBOPEUNS B UHPOPMAIITMOHHBIX UCTOUYHUKAX;

- UCIIONB30BaTh  pa3jIMYHbIE  MOJEIBHO-CXEMAaTUYECKHME  CpeiacTBa I
IIPEACTABJICHUS CYIIECTBEHHBIX CBS3€d M OTHOLIEHUW, a TakXe IPOTUBOPEUMH,
BBISIBJICHHBIX B HH(POPMALIMOHHBIX HCTOYHHUKAX;

- HaXOAUTh W IPUBOJIUTH KPUTUYECKUE APTyMEHTHl B OTHOILUCHHWM [IEWCTBUU H
CY)KJIEHUH JApPYyroro; CIOKOWHO M Pa3yMHO OTHOCHUTBCS K KPUTHYECKHM 3aMEUYaHUSM B
OTHOUIEHUU COOCTBEHHOTO CY)KJIEHHs, paccMaTpuBaThb HX KaK PECypc COOCTBEHHOTO
pa3BuUTHS;

- BBIXO/JIUTH 332 paMKH Y4eOHOTO MpeaMeTa U OCYLIECTBIIATH IeJIeHaIlIpaBICHHBIH
MOMCK BO3MOKHOCTEH I HIMPOKOTO MEPEHOCca CPEJICTB U CIIOCOOOB AeHCTBYS,

- BBICTPAWBaTh HWHIUBUIYAIbHYIO O0pa30BaTEIbHYI0 TPACKTOPUIO, YUYUTHIBAs
OTPAaHUYECHHUSI CO CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OTPAHUYCHHS;

- MEHSTh U yIEpKUBATh PA3HbIE MTO3UIIMHU B II03HABATEIbHON IEATEIIBHOCTH.

3. KomMMyHuKkaTHBHBIC YHUBepcajibHble Y4yeOHble JeiicTBUS BpImycKkHMK

HAYYMTCH:

- OCYILECTBIIITh JACJIOBYI0 KOMMYHMKALIMIO KAaK CO CBEPCTHHUKAaMH, TaK U CO
B3pOCJIBIMH (KaKk BHYTpU OOpa3oBaTeNbHOM OpraHM3alli, TaK M 3a €€ MpeaeiIaMiu),
noa0upaTe MapTHEPOB I JEIOBOM KOMMYHHKAlMM MCXOASd M3 COOOpa)KeHUi
PE3yNbTATUBHOCTU B3aUMOJEHCTBHUS, a HE JIMYHBIX CUMITATH;

- PUOCYLIECTBICHUUTPYIIIOBONPAOOTHIOBITEKAKPYKOBOAUTENEM, TAKUUIIEHOMKOM



aHJBIB Pa3HBIX POJIAX (FeHepaTop HMCH, KPUTHK, UCIIOJHUTEIb, BRICTYIAIOIINM, SKCIIEPT
WT.J.);

- U BBHINOJHATH paboOTy B  YCIOBUSX  pEaJbHOTO, BHUPTYAIbHOTO W
KOMOWHHPOBAaHHOTO B3aMMO/ICHCTBHS;

- Pa3BEpHYTO, JJOTUYHO ¥ TOYHO U3JIaraTh CBOIO TOYKY 3PEHHsI C UCIOJIb30BAaHUEM
aJICKBAaTHBIX (YCTHBIX U ITMCbMEHHBIX ) SI3BIKOBBIX CPEJICTB;

- pacrno3HaBaTh KOH(DJIMKTONCHHBIC CUTYaIlMM W MPEAOTBPAIIATh KOHQIHKTHI
710 X aKTUBHOM (ha3bl, BEICTPAMBATH JICJIOBYIO U 00pa30BaTEIbHYI0 KOMMYHHKAITHIO,
n30erast TMIHOCTHBIX OIICHOYHBIX CY)KICHHM.

IIpeameTHbIe pe3yJbTATHI OCBOCHUS Y4€0OHOI0 MpeaMera
BorinyckHMK HA 6230BOM YPOBHE HAYUMTCH:

packpelBaTh Ha TMpHMEpax pojb XUMHH B (POPMHUPOBAHUH COBPEMEHHON Hay4dHOM
KapTUHBI MUpPa U B MMPAKTUYECKON JICSITEILHOCTH YEIOBEKA;

JEMOHCTPUPOBATh Ha TMPHUMEpPax B3aUMOCBSA3b MEXKIY XUMHUEH U JIPYyTUMH
€CTECTBEHHBIMU HAayKaMU; PACKpbhIBATh Ha MpUMEpax IMOJIOKEHUS TEOPUH XUMHUUYECKOTO
ctpoenust A.M. bytneposa;

noHumath (usudeckuid cmbica llepuoguueckoro 3axona J[.MI. MeHneneeBa u Ha
€r0 OCHOBE OOBICHATH 3aBHCHMOCTh CBOMCTB XHMHYSCKHX DIIEMCHTOB W
00pa30BaHHBIX MMH BEIIECTB OT 3JICKTPOHHOT'O CTPOSHUS aTOMOB;

OOBACHSITH MPUUUHBI MHOTO0Opa3Hs BEIIECTB HA OCHOBE OOIIMX MPEACTaBICHUI 00
HX COCTaBE U CTPOCHUHU;

NPUMEHATh MpaBUJIa CHUCTEMATHYECKOM MEXIyHAPOAHONW HOMEHKJIATYPhl Kak
CpeACTBa pa3InueHUs U UACHTU(UKAIIUK BEIIECTB [0 UX COCTaBY U CTPOCHHUIO;

COCTaBJIATh MOJICKYJISIPHBIE U CTPYKTYpHBIE (POPMYJIbI OPTaHUUYECKUX BEIIECTB KakK
HocuTenel nHopMalui O CTPOSHUU BEIIECTBa, €r0 CBOMCTBAX M MPUHAJIC)KHOCTH K
ONpEAEICHHOMY KJIaCcCy COCIMHEHUI;

XapaKTEepU30BaTh OPraHWYECKHE BEIIECTBA IO COCTaBY, CTPOCHHUIO M CBOMCTBaM,
YCTaHaBJIMBATh IPUUYMHHO-CIEACTBEHHBIE CBSI3U MEXK/Y JTaHHBIMH XapaKTePUCTUKAMHU
BCIIECTBA;

NPUBOJUTH TMPUMEPbl XUMHUYECKHX pEaKIUi, pPaCKpPhIBAIOIIUX XapaKTEpHBIC
CBOMCTBA TUIUYHBIX MPEJCTaBUTENEH KJIACCOB OPraHUYECKHUX BEIIECTB C IEIbI0 MX
UJIeHTUPUKAIUU U 0OBSICHEHUS 00J1aCTH TPUMEHEHHS;

MIPOTHO3UPOBATh BO3MOXXHOCTh MPOTEKAHUS XUMHYECKHUX pEaKkIuii Ha OCHOBE
3HAHUM O THUIIAX XMMHUYECKOM CBSI3M B MOJICKYJaX PEAareHTOB M UX PEAKIMOHHOU
CITOCOOHOCTH;

HCTOJIb30BaTh 3HAHUS O COCTaBE, CTPOCHUHM U XMMUYECKUX CBOMCTBAX BEIIECTB JJIs
0€3011acHOr0 MPUMEHEHHUSI B TPAKTUUECKOMN AeATEILHOCTH;

MPUBOJIUTh MPUMEPHI MPAKTUUECKOTO MCIOJIb30BAHUS MPOAYKTOB IEepepadOTKU
HepTM W TPUPOTHOTO Ta3a, BBICOKOMOJICKYJISIPHBIX COCIUHEHUHN (IOJUATUIICHA,
CHHTETHYECKOTO KayuyKa, alleTaTHOTO BOJIOKHA);

MPOBOAUTH ONBITHI IO PACIMO3HABAHUIO OPTraHUYECKUX BEILIECTB: TJIMIIEPUHA,



YKCYCHOM KUCIIOTHI, HeTIpeIeTbHBIXKHPOB,TIITFOKO3bI, KpaxMaia,0eIKOB—
BCOCTaBEIUIIEBBIXITPOTYKTOBUKOCMETHUECKUX CPEJICTB;
BJIaJICTHIIPABUIIAMUUTIPUEMAMHOE30TTaCHOUPAOO THICXUMU Y€ CKUMHUBEIIECTBAMUIIIA
O0paTopHBIM 000PYyIOBAaHUEM;
yCTaHABJIMBATH3aBHCUMOCTHCKOPOCTUXUMUYECKONPEAKITMANCMETIIEHISIX UMIIECKOT
OpaBHOBECHS OT PA3IMYHBIX (DAKTOPOB C IO OMPEICICHUS ONITUMATBHBIX YCIOBHMA
MPOTEKAHHUS XUMHUYECKHX TPOIECCOB,;
MPUBOJMTH IPUMEPHI THIPOJIN3a COJICH B TOBCEHEBHOMW )KU3HU YEIIOBEKA;
NPUBOJUTH TPUMEPHl OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX DPEaKIUid B TPHPOJIE,
MIPOU3BOJICTBEHHBIX MPOIIECCAX U )KU3HECSITEITLHOCTH OPTaHU3MOB;

OPUBOJAUTH IPUMEPHl XUMUYECKUX PEAKIUN, pACKPBIBAIOIINX OOILINE XUMUYECKUE
CBOMCTBA MPOCTHIX BEIIECTB — METAJIOB U HEMETAJIIOB;

MIPOBOJIUTH PAcUeThl HA HAXO0XKJEHUE MOJIEKYJSIPHOU (QOpMyIibl YIJIEBOIOPOJA IO
MPOJYKTaM CrOpaHus W 1O €ro OTHOCHUTEIbHON IUIOTHOCTH W MAacCCOBBIM JIOJISIM
AJIEMEHTOB, BXOJALIMX B €r0 COCTaB; BJIAAETh IIPaBHJIaMU 0€30I1aCHOrO OOpalleHus ¢
€IKUMH, TOPIOYMMHU U TOKCUYHBIMH BEILIECTBAMM,

CpeacTBaMu ObITOBON XUMUU;

OCYUIECTBIISITh MOMCK  XMUMHYECKOU uH(popmManuu o Ha3BaHUSM,
uaeHTU(UKATOpaM, CTPYKTYPHBIM (hOpMyJiaM BEILIECTB;

KpUTUYECKH OLIEHMBAaTh M HWHTEPIOPETHPOBATH XHMHUYECKYI0 HH(POpMaLUIO,
CoJepKallylocs B COOOIIEHUSAX CpPEICTB MaccoBOW HMHQOpMAIMM, pecypcax
WNHTepHeTa, Hay4HO-IOMYJSIPHBIX CTaThX C TOYKH 3PEHHsI €CTECTBEHHO-HAy4YHOU
KOPPEKTHOCTH B LEJISAX BBISBICHHUS OMIMOOYHBIX CYXIEHUM u (HopMHUpOBaHUS
COOCTBEHHOM MO3HIINH;

NPEACTABNIATh MNYTH  peleHuss [00aNnbHBIX  MpoOJeM, CTOSIIUX  Mepea
YeJIOBEUECTBOM: HKOJIOTMYECKUX, JHEPreTUYECKHX, CBIPHEBBIX, U pOJb XUMUU B
PELIEHUH 3TUX TIPOOIIEM.

BbinycKkHMK Ha 0230BOM YPOBHE NOJYYUT BO3MOKHOCTD HAYYHUTHCH:

WJUTFOCTPUPOBATh Ha NMPUMEPaxX CTAHOBJIEHUE W HBOJIFOLUIO OPraHUYECKON XUMUU
KAaK HAyKW Ha Pa3JIMYHbIX HCTOPUYECKHUX 3TAIaX €€ pa3BUTHS;

UCIOJIb30BaTh METO/bl HAYYHOI'O TIO3HAHUS MPU BHINIOJHEHUU MPOEKTOB U Y4eOHO-
UCCJIEIOBATENbCKUX 3a/lad 10 H3YyYEHUIO CBOMCTB, CIOCOOOB TMONy4YEHUS U
pacno3HaBaHMsI OPraHUYECKUX BEILECTB;

OOBSACHSATH MPUPOAY U CIOCOOBI 00pa3oBaHUs XMMHYECKOW CBA3U: KOBAJIEHTHOU
(TOJISIpHOW, HEMOJISIPHOM), MOHHOM, METAINIMYECKOW, BOJOPOJHONM — C IENbIO
ONpEeaEICHUS] XUMHUYECKOW aKTUBHOCTH BEIIECTB;

YCTaHaBJIMBATh F'€HETUYECKYIO CBA3b MEKIY KJIACCaMU OPraHMYECKUX BELIECTB IS
O00OOCHOBaHMSl ~ MPHUHIMIHUAIBGHOW  BO3MOXXHOCTH  MOJIYYCHHUS  OPraHUYECKHX
COEIMHEHUH 3a/laHHOTO COCTaBa U CTPOCHUS;

yCTaHaBIMBATh B3aUMOCBSI3U MEXy (PaKTaMu U T€OpUeH, IPUUNHON U CIEACTBUEM
OpU aHaIu3€ NPOOJEMHBIX CUTyallud M OOOCHOBAaHUHU INPUHUMAEMbBIX PEILIECHUN Ha



OCHOBE XMMHUYECKUX 3HAHUI.



2. COIEP)KAHUE PA3JEJIOB U TEM YYEBHOI'O KYPCA
10 kaacc

Tema 1. TeopeTuueckue 0CHOBbI XMMUM
ATOMHO-MOJIEKYJ/ISIDHOe YydeHHe. BemjectBa MOJEKYJISPHOIO M HEMOJIEKYJISIPHOTO
ctpoeHus. KadecTBEHHBII W KOJMYECTBEHHBIM cocTaB BemecTBa. MonspHas u
OTHOCUTEJIbHAsI MOJIEKYJSIpHAsE Macchl BellecTBa. MoJibHAasE JOJISI W MaccoBas JOJs
AJIEMEHTA B BEIIECTBE.

Crpoenue atoma. Hyxmuasl. M3otonsl. [Jdedexkt macchl. Tumbl pagnoakTHBHOTO pacnaja.
TepmosimepHbiii  cuHTe3. OTKpPBITUE HOBBIX XUMHUYECKHUX JJIEMEHTOB. flnepHbie
peakiuu. Tumnel  AIepHbIX  peakuuii: geneHue u  cuHTe3. CKOpPOCTh  peakiuu
paauoakTUBHOTO pacnaja. [IpuMeHeHne paJuoOHYKIHWAOB B MeAUIMHE. MeTo] MEYeHBIX
atoMoB. [IpuMmeHeHHEe pPaJANMOAKTUBHBIX HYKIUJIOB B TeoxpoHojioruu. CoBpeMeHHas
MOJENIb  CTpoeHus  aroma. KopmycCKyJaspHO-BOJHOBBIE  CBOWCTBA  3JIEKTPOHA.
Illpeocmasnenue o «keammogoui mexanuke. CoomHowenue Oe bpoiina. [lpunyun
Heonpeoenennocmu I eiizenbepea. [lonamue o eonnosou @ynxkyuu. KBaHTOBBIE YHCHA.
AtomHass opburtans. PacnpeneneHue 53JIEKTPOHOB IO JHEPreTUYECKUM YPOBHSIM B
COOTBETCTBUHM C MPHUHIIMIIOM HAUMEHBIIEH HSHEPruM, MPaBWIOM XYyHAA W MPUHIIUIIOM
[Maymu. OcoOEHHOCTH CTPOCHUS DHEPreTHYECKUX YpOBHEH artoMoB d-3IIEMEHTOB.
DnekTpoHHas KOH(Urypanus atoMa. Kiaccudukamnus XMMHYECKHX 3JIEMEHTOB (S-, pP-, d-,
f-nyleMeHTBI). DJICKTPOHHBIC KOH(HTYpAIUU TOJOKUTEIBHBIX M OTPHIIATCIBHBIX HOHOB.
OcHOBHOE 1 BO30YXJICHHBIC COCTOSIHHSI aTOMOB. BalleHTHBIE 2JIEKTPOHBI.

[Iepnognuecknii 3ak0H. POPMYJIMPOBKA 3aKOHA B CBETE COBPEMEHHBIX MPEICTABICHUHN O
CTpOEHUHU atoMa. MUpoOBO33peHUecKoe U HayyHoe 3HadeHue [lepuonnueckoro 3akona /l.
. MenneneeBa. Pamnyc aroma. 3aKOHOMEPHOCTH B HM3MEHEHUM CBOWCTB IPOCTHIX
BEILIECTB, BOJAOPOAHBIX COCIWHEHWM, BBICIIMX OKCHUIOB W THUAPOKCHIOB B NEPUONAX U
rpymnnax.

XuMHYeCcKasi CBfA3b. OJIEKTPOOTPULATENBHOCTh. Buapl xuMuueckon cBA3u. MoHHas
cBs3b. KoBasieHTHast HenossipHas 1 noJisipHasi cBsizb. OOMEHHBIN U JOHOPHO-aKIENTOPHBIN
MEXaHU3M 00pa30BaHUs KOBAJECHTHOW MOJAPHOUM cBsi3u. [l0JsSpHOCTD M MOJISPU3YEMOCTh
KOBAJCHTHBIX CBsi3ed. OJEKTPOHHBIE (OpMyNbl MoOJeKyl. [‘eoMeTpust MOJEKYIbI.
BonoponHast cBs3b.

ArperaTHple COCTOSIHMSI BELIECTBA. ArperarHbie COCTOSIHMS BemiecTBa. ['a3bl.
['a3oBpie 3akoHBl. YpaBHeHue Kiaitnepona—MengeneeBa. 3akoH ABoOraapo. 3aKOH
00beMHBIX OTHOIICHHM. OTHOCUTENIbHAsI TUIOTHOCTH Ta30B. CpemHsss MOJsipHas macca
CMECH.

CrtpoeHue TBepAbIX TeN: KpUCTAJUIMUECKHEe M amMop(dHble BemiecTBa. THIbI
KPUCTAUIMYECKUX PELIECTOK: aTOMHAasl, MOJIEKYJIsIpHasl, HOHHAs1, MeTaundeckas. [lonstue
00 n3JieMeHTapHOU suelke. Pacuem uyucia UOHO8, COOEPHCAWUXCS 6 DNIeMEeHMAPHOL
sauetike. Homnmnvie paouycvl. Onpeoenenue Memaniuyecko2o paouyca. 3aBUCUMOCTD
(Gu3MYEeCKUX CBOMCTB BEIIECTBA OT THUMA KPUCTAUIMYECKOW pemeTku. [IpuynHb



MHOT000pa3us BemecTB. COBpEeMEHHBIE TPEACTABICHUS O CTPOCHUU TBEPJBIX, YKHIKHX H
ra3000pa3HbBIX BEIIECTB.

JemoncTpamun.l. OOpasipl BEIIECTB MOJICKYJISIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHUSI.
2. Bosromka woma. 3. Mogemu Mosekyn. 4.  Kpucraqmueckue — pemieTKH.

OcHOBHBIE 3aKOHOMEPHOCTH NMPOTEKAHNS XUMUYECKUX PeaKIUii

Knaccupukanusi XMMHYECKUX PpeakNuil 10 Ppa3IuYHBIMIPU3HAKAM  CpPaBHEHUS.
['omorennsie U rereporeHHbie peakuuu. Kiaccudukanus mo 3HaKy TemioBoro sddexra.
OOpatumble 1 HeoOpaTuMble peakuuu. KaTtaauTudeckue U HEKATaTUTUUYECKUE pPEaKIvu.
Peakiuu ¢ usmMeHeHneM U 0€3 U3MEHEHHUsI CTETIEHU OKUCIICHHS JIEMEHTOB B COCAMHEHUSIX.
JHepreTuKa XUuMU4YeCKUX peakuuii. TermnoBoit 3P PeKTXMMUIECKON peaKnu.
DHJIOTEPMHUUYECKHUE U SK30TEPMUUECKUE PEAKIINH. TEPMOXUMUYECKHE YPABHEHUS.
Temnora obpa3zoBaHusi BemecTBa. 3akoH ['ecca M ciencTBUS W3 HEro. DHEPrus CBA3M.
llonsmue o eHympenueti 3Hepeuu W >HTaNbNUU. loHstue 06 »H-Tponuu. Bropoii 3akoH
tepmoauHamuku. ®opmyna bonsimana. Oueprus ['m06ca u kputepun
CaMOITPOU3BOJIBHOCTH XUMUYECKOU PEaKIIUH.

Ooparumble peakuuu. Xumuueckoe paBHoBecue. Koncranta paBHoBecus. [IpuHnmn
JlelllaTenbe. PaBHOBECHBIE COCTOSIHUS: YCTOMYHUBOE, HEYCTOMYHBOE,
0e3paznuuHoe. CMeleHne XUMHYECKOT0 PaBHOBECHS MTOJT ACHCTBUEM PA3IINYHBIX
(akTOpOB: KOHIIEHTPAIMK PEareHTOB WJIM MPOJYKTOB PEAKIIMH, JaBJICHUS, TEMIIEPATypBhI.
Ponp cMelienns paBHOBECHS B TEXHOJIOTUYECKUX IPOLIECCAX.
CxopocTh XHMHYECKUX PeaKlMii, €€ 3aBUCUMOCTb OT Pa3IUYHBIX (PaKTOPOB: MPUPOJBI
pearupyronmx BELIECTB, KOHLIEHTPALMU PEArupyroluX BELIECTB, TEMIEPATYphl, HAIUYNS
KaTanu3aropa, IUIOIIAIN MOBEPXHOCTH PEATMPYIOIINX BEHIECTB. Peaknuym roMOTreHHBIE U
TETEPOreHHbIE. JNemenmaphule peakyuu.Mexanuzm peakyuu. Akmueuposanubwlu
komniaekc (nepexoonoe cocmosinue). 3aKOH IEUCTBYIOIIUX Macc. Kowcmanma cxopocmu
peaxkyuu, ee pazmeprocms. CKOpocmb peaxkyuu paouoak- mueHozo pacnaoa. Illepuoo
nonypacnaoa. [lpasuno Bant-T'odda. [Tonsitue 06 sHEprum akTuBauu 1 00
HHEPreTUUecKoM mpoduie peakuuu. Ypasnenmue Appenuyca. KartanmzaTopsl U KaTajaus.
OHepausi akmueayuu Kamaiusupyemou U HeKamaiusupyemou peaxyuu. AKTHUBHOCTb U
CEJIEKTUBHOCTb KaTanu3aropa. [ oMocennbll u cemepozennvliti kamanus. I omozennui
kamanu3 6 e2azoeou paze. Kamanumuueckoe okucnenue yeapuoco e2aza 8
KOH8EpmMepax 8bIXJIONHbIX 2A308 8 asmomoounsax. PonbKkaTanu3aTopoB B MPUPOIE U
MIPOMBIIIUIEHHOM MPOU3BOACTBE. DepMEHTHI Kak OMOJIOTHYECKUE KATAIU3aTOPBI.
JemoHcTpanuu.l. DK30TepMUYECKHE W SHAOTEPMHUECKHE XUMHUYECKHE peakiuu. 2.
TeruoBblie sSBIEHUS TTPU PACTBOPEHUHU CEPHON KUCIOTHI U aMMUAYHOM CENTUTPHI. 3.
3aBUCUMOCTh CKOPOCTH PEAaKLUUU OT MIPHUPOJABI BEIIECTB Ha NPHUMEPE B3aWMOJEH-CTBHS
PacTBOPOB Pa3JIMYHBIX KUCIOT OAMHAKOBOW KOHUEHTPALUH C OAMHAKOBBIMU KyCOUYKaMH
(rpanysnaMu) IIMHKA U OJJMHAKOBBIX KYCOUKOB Pa3HbIX METAJIOB (MarHusi, IMHKa, *Kejes3a)
CpPacTBOPOM COJISIHOW KUCHOTHL. 4. B3aumonelcTBHE pacTBOPOB CEPHOM KHUCIOTBI C
pacTBOopamMu THOCYJb(haTa HATPUS Pa3IMIHON KOHIICHTPAILIUH U TEMIIEPATYPHI. 5.



SU E
3aBucuMOCTh nojoxeHus: paBHoBecHs B cucteme 2NO, =« N,O4 oT Temmeparypsl.

Jlabopatopubie onbIThl.1. Katanutuueckoe pasznokeHne MepoKcuaa BoIopoa.
PacTtBOpHbI

Cnocoobl BbIPa’KeHUA KOJIHYCCTBEHHOI'0 COCTaBa pacTBopa. MaccoBas J0JI1

PacTBOPEHHOI0 BelecTBa (MPOLEHTHAs KOHUEHTpAIUs), MOJAPHAS KOHYEHMpayusl.
Tumposanue. PacTBopeHHEe Kak PU3HKO-XUMUYECKUH nporiecc. Kpucmannoeuopamoi.

Jucnepcubie cucrembl. Kommonaneie pactBopel. MctuHHbIE pacTBOpBL. JncnepcHas
¢daza u qucriepcuonHas cpena. CycneH3un U SMYJIbCHH. 3051 U Tesn. OmnaaecieHITus.
Oddexr Tunnansa. Koarynsmusa. Cenumenrtanus. CuHepesuc.

Peaknum B pacTBOpax 3J1eKTPOJUTOB. KauecTBEHHbIE peaklMu Ha MOHBI B PacTBOpE.
KucinotHo-ocHOBHBIE  B3auMoOAEMCTBUSL B pactBopax. AwmdorepHocts. HonHHOE
npousBeAeHue Bojbl. Bomoponnsiii mokazarens (pH) pactBopa. CunbHbie M cla0ble
anekTposinThl. Pacuer pH pacTBOpOB CHIIBHBIX KUCIIOT U mIesiouer. KoHCTaHThI

JTUCCOIMAIINK CJIA0BIX AJIEKTPOJIUTOB. C853b KOHCMAHMbL U cmeneHu ouccoyuayuu. 3aKoH
paszeedenus Ocmeanvoa. Peakiiuym MOHHOTO oOMeHa. [loyHbIE M COKpallleHHbIE HOHHBIC
ypaBHeHUs. [ 'uaponus coneil. ['uaponn3s no KaTUOHy, IO AHUOHY, 110 KATUOHY U T10
aHHOHY. Peakuus cpeapl paCTBOPOB COJIEH: KUCIIOTHAS, IEJ0YHasA U HeUTpasibHasA. [1omHbIi
HeoOpaTUMBbIN ruaponus. llonyuenue peaxyueu 2udpoiauza ocHogHulx coneu. llowsamue o
npomoaumudeckou meopuu bpencmeoa—/loypu. [lonamue o meopuu Kuciom u 0CHO8AHUU
Jlvtouca. 3nauenune Tuapoau3a B OMOJIOTMUYECKUX OOMEHHBIX MIPOIIeCCax.
[Ipumenenue rtuAposM3a B  NPOMBIIUICEHHOCTH. PasHosecuemedncdy  HacvlujeHHbIM
pacmeopom u ocaokom. IIpoussedenue pacmeopumocmu.

HMemoncTpanuu. 1. Onpeaenenne KUCIOTHOCTA CPEIbl MPY TOMOIIY HHAUKATOPOB. 2.
Dddexr Tungans. 3. O6pa3oBaHNe KOMIUIEKCHBIX COCTMHEHUN TIEPEXOTHBIX METAJLIOB.

JlaGopaTopHblie onbIThbl. 1.Peakiuun noHHOro oOmeHa. 2. CBOHCTBa KOJTOMIHBIX
pactBopoB. 3. ['maponus coneit. 4. [lomydeHne U CBOMCTBA KOMIUIEKCHBIX COCTMHCHHM

OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE MPOIECCHI

OxucanTeIbHO-BOCCTAHOBUTEILHbIE peakumu. Tunbr OKUCJIUTEJIbHO-
BOCCTAaHOBUTENBHBIX peakuuii. OkxucieHue W BoccTaHoBieHHEe. OKUCIUTENH U
BOCCTAHOBUTEIM. METOA AJIEKTPOHHOTO U DJIEKTPOHHO-UOHHOTO Oananca. I[loBemenue
BEILIECTB B cpeiax ¢ pa3HbiM 3HaueHueM pH. [lepmanranar kanusi Kak OKHCIIUTEIb.
OKUCINTETbHO-BOCCTAHOBUTENIBHBIE PEAKIIUH B MPUPOJE, TPOU3BOJCTBEHHBIX Mpolieccax 1
KU3ZHEACATEIbHOCTH OPTaHU3MOB.

lanbBannyeckuii 3jieMeHT (Ha npuMmepe daemenTa Jlanuais). XuMuueckue
HMCTOYHUKH TOKA: TAJIbBAHUYECKHUE DJIEMEHTBI, aKKYMYJISITOPHI U TOIUIMBHBIC DJIEMEHTHI.
Dopma 3anucu xumuieckoz2o ucmoynuxka moxa. CmanoapmHulil 6000POOHbIL 2TIeKM- POO.
CmaHnoapmuulil 31eKmpoOHblll nomenyuan cucmemsl. Ilonamue 06 21exkmpoosudicyuyeri
cune peakyuu. INEKTPOXUMUUYECKUHN Pl HANIPSKEHUM (AKTUBHOCTH ) METAJIIOB (PsiT
CTaHAapTHBIX AIEKTPOIHBIX MOTEHIINAJIOB). Hanpaenenue OKUCTIUMENbHO-



80CCMAHOBUMENbHBIX PEAKYUT.
DJIEKTPOJIM3 PACIUIABOB W BOAHBIX PACTBOPOB 3JIEKTPOJHUTOB(KHUCIOT, IIEJIOYEH U
cotieit). 3axomnsl 2nekmponusa. lpakTuueckoe NpUMEHEHUE AIIEKTPOIN3a JIsl TOJTyYESHHUS
IIEJIOYHBIX, IIEJIOYHO3EMENIbHBIX METAIOB U almtoMuHUs. Koppo3us MeTamioB: crnocoObt
3aIUATHI METAJJIOB OT KOPPO3HH.
JemoHcTpanuu. B3aumoseiicTBue nepmaHraHata Kajus CCylIb(UTOM HATpus B

Pa3HbIX cpeax.

OCHOBBI HEOPraHUYECKOW XUMHUHI

Knaccudpukanusi 1 HOMEHKJIATYPAa HEOPraHUYEeCKUX COeIMHEHU I
Baxueiimme kinacchl HEOPraHUYECKHUX BEIMIECTB. DJIEMEHTHl METAJUIBI U HEMETAIIbl U UX
nosioxkenue B [lepuoanueckoit cucreme. Knaccudukamus u HomeHKIaTypa
CII0)KHBIX HEOPTAaHUYECKUX COCTMHEHNUIN: OKCHJIOB, THIPOKCUIOB, KUCJIOT U COJIEH.
I'eneTnueckas CBSI3b MEXIy  Kjlaccamu HEOPraHUYECKHUX COCMHCHMH.
Nnentudukanus HEOPraHMYECKUX BEIIECTB U HMOHOB. KOMIUIEKCHBIE COEIMHEHUS.
CocTaB KOMIUIEKCHOTO MOHA: KOMIUJIEKCO0Opa3oBarTelb, Jurauapl. KoopauHaimoHHoe
yuciio. HoMeHkaTypa KOMIUIEKCHBIX COCIMHEHUM. 3HAu€HUE KOMIUIEKCHBIX
coeauHeHuu. IlonsaTue o
KOOPJAUHAIMOHHON XUMUH.

HemeTtaibl

Boaopona. [lonydenue, puzndeckue 1 XMMUYECKUE CBOMCTBA (PEaKIuu ¢

METaJyIaMd M HEMETaJUlaMHu, BOCCTAHOBJIICHUE OKCHUIIOB U cojiel). ['mapunapl. TormnuBHbBIE
anemMeHThl. [ajorenpl. OOmas XapakTepuCTHKa JJIEMEHTOB TjaBHOW moarpynmnbl VII
rpynmnsl.  ®du3znyeckue CBOMCTBA MPOCTBIX BEMIECTB. 3aKOHOMEPHOCTH HW3MEHEHUS
OKHCJIMTEIbHOW aKTUBHO-CTU TAJIOTEHOB B COOTBETCTBUU C UX MOJOKEHUEM B
nepuoandeckon Tadbnuiie. [lopsiok BHITECHEHUS TAJIOTEHOB U3 PACTBOPOB rajlOTeHUIOB.
XJop — TMOJy4YeHHE B TPOMBIILJIEHHOCTH U JIa0OpaTOpuU, pEakIuu ¢ METaIlaMU U
HeMmeTaiaMu. B3anmo-neicTBue xjiopa ¢ BOAOW U pacTBOpamu menoden. [lennot
MeXauu3m peaxyuu 63aumooeucmsus xaopa ¢ 00opooom. Obeszzapadicusanue numvegoll
800bl X10poM. XpaHeHue u mparncnopmuposxka xiopa. KuciopolHble COeTUHEHUS XJIOpa.
['UmoXI0pUTHI, XJIOPATHl U MEPXJIOPATHl KAaK TUMUYHBIC OKUCIUTETH. OCOOCHHOCTH XUMHH
¢dbTopa, Opoma u noaa. KauecrBeHHas peakiys Ha HoJl. ['aIoreHoBOA0pOIbl —
MOJIyYE€HUE, KUCIIOTHBIE U BOCCTAHOBUTEIIBHBIE CBOMCTBA. XJIOPOBOAOPO/I.
['anoreHoBOgOpOIHBIE KUCIOTHI U UX coyiv. CoJisiHasg KUCIoTa U €€ coiu. Kaue-cTBeHHbIE
PEaKLUMU Ha rajJoreHUINOHBIL. [[puMeHeHne rajJoreHOB U UX BaXKHEUIIINX COCAUHECHU M.

DJieMeHTBhI NMOArpynnbl kKucjaopoaa. OOmas XapakTEPUCTHKAIIEMEHTOB TJIABHOU
noArpynmsl VI rpynmel. @u3znueckre CBOMCTBA MPOCTHIX BelecTB. O30H Kak
ajutorponHas moaudukanus kuciopona. Ilomydenue ozona. Ozonamopwvi. O30H
KaK OKHCIIU-TENb. [I03uTHBHAS 1 HEraTUBHAS POJIb 030HA B OKPYKAIOIIEH Cpejie.
Bzaumooeiicmeue o3ona c anxcenamu. CpaBHEHHUE CBOMCTB 030HA U KHUCJIOpoa. Boaa
Y TEPOKCHJI BOAOPOAA KAaK BOJOPOIHBIC COCIUHEHUS KHUCIOPOJA — CpPAaBHEHUE



cBoricTB. Ile-pokcua BOJOpOJa Kak OKHUCIHUTENb U BOCCTaHOBUTENb. [lepokcuabl
METAJLJIOB.

llonsmue 06 opeanuyeckux nepokcudax. Cepa. Amnotrponus cepbl. Pusznyueckue u
XUMHUYECKUE CBOMCTBA cepbl (B3aUMOJCHCTBUE C METaUIaMH, KHCIOPOJOM, BOJIOPOIOM,
pacTBOpaMH IEeI0UYeH, KUCIO0TaMU-OKUCIUTENsIMU ). B3anumoeiicTBre cepbl ¢ CynbhUTOM
HaTpus ¢ oOpa3zoBaHueM Tuocyibdaranarpus. CepoBOAOPOI — MOIyYEHUE, KUCIOTHBIC U
BOCCTaHOBUTENbHBIE CBOMCTBA. Cynbdunsl. Jucyrvgan. Ilonamue o norucynvguoax.
CepHUCTBIN Ta3 Kak KUCIOTHBIA OKcU. OKUCIUTENbHBIE U BOCCTAHOBUTEIBHBIE CBOMCTBA
cepHucToro rasa. [lomyuenue cepHUCTOrO ra3a B MPOMBIIUICHHOCTH U J1a0OpaTOPHUH.
Cepnucras kucnoTta u ee conu. Cepnsiii anruapuj. Cepnas kuciora. CBoicTBa

KOHIICHTPUPOBAHHOW W pa30aBIE€HHONW CEpHOM KUCIOTHI. JleHCcTBHE KOHIICHTPUPOBAHHOMN
CEPHOM KHCIIOTBI Ha caxap, METaJUTbl, HEMETAJUTBI, CYIbGUIbL. TepMudeckas

YCTOMUUBOCTh cynb(hatoB.Kpucmanioeuopamol cyrvghamose memannos. KaudecTBeHHas
pPEaKLKs Ha CEPHYIO KUCIIOTY U €€ COJIU.

DJieMeHTBhI MOArpynmnbl a3ora. OOmas XapakTepUCTUKA DJIEMEHTOB TJIaBHOMN
noArpynisl V rpyirbl. @U3HYECKUE CBOMCTBA MPOCTHIX BEIIECTB .A30T U €r0
coeauHeHusd. CTpoeHne MOJIeKyJIbl a30Ta. Ou3nueckue 1 XUMUYECKHE CBOMCTBA a30Ta.

[ToyyeHnue azota B MPOMBIIUICHHOCTH U J1aboparopuu. Hutpumasl. AMMuak — ero
noiayuyeHue, (U3MYECKHE U XUMUUYeCKue cBoicTBa. OCHOBHBIE CBOMCTBA BOJIHBIX
pacTBOpPOB aMMmHaka. AMMHMAaK KaK BOCCTAaHOBUTENb. Bzaumooleicmeue ammuaxa c
AKMUBHbLIMU Memania-yvu. Amuo nampus, e2o ceoticmea. Con aMMOHHSL.

IToBenenneconenn aMMOHMSL NpU HarpeBaHuu. KadecTBeHHas peakuys HA WOH aMMOHMUS.
[Ipumenenne ammuaka. OKCUIBI a30Ta, UX MoOdy4YeHue u cBoiictBa. Okcun azora (I).
Oxwucnenue okcuzaa asora (I1) kucmopomom. JIumepusanus okcuaa azora (1V). Azotucras
KHUCJIOTa U €€ COJIM. HUTPUTHI Kak OKHUCIUTENN U BOCCTAHOBUTEIU. A30THAs KACIOTA —

¢U3MYEeCKUEe W XMUMHYECKHE CBOMCTBA, TMOJIYYCHHE. A30THAs KHUCIOTa KAaK OKHCIHUTEIh
(OTHOIICHWE a30T-HOW KHCJIOTHI K METa/slaM M HeMeTajilaM). 3aBUCHMOCThH IPO-IyKTa
BOCCTAHOBJICHUSI a30THOM KHCJOTHI OT aKTMBHOCTH METajula M KOHIIEHTPAIlUU KHUCJIOTHI.
llonamue o xamuone numponus. OcobeHHOCMb 83aUMOOEUCMEUs MACHUSL U MApP2anya ¢
paszbasnennol azomuou kuciomou. HutpaTtsl, ux Qu3nveckue W XMMUYECKHUE CBOMCTBA
(OKMCIHUTENbHBIE CBOMCTBA U TEPMHUUYECKAsT YCTOWYMBOCTH), TPUMEHEHHE.

®dochop u ero coemunHenus. Ayotporus ¢ocdopa. duzmyeckue cpoiicTBa (dochopa.
Xumudeckue cBoicTBa (ochopa (peakuumu ¢ KHUCIOPOJIOM, TajJoreHaMH, MeTalljlaMH,
CJIOKHBIMH BEIICCTBAMHU-OKUCITUTEIISIMH, Iienodamu). [lomydenne u mpume-HeHUE
dbochopa. Xnopuoer  gocpopa. Dochun. Dochunpl. DochOpHBI  AHTHAPUIL.
Optodochopnas u MeradochopHas KUCIOTHI U uUX conu. KauecTBeHHass peakius Ha
optodocdartsl. Paznoxxenue oprodocdopnoit kuciaotsl. [Ipumenenue hochoproit

KUCJIOTBI U ee coiieid. buonoruueckas posb docdaroB. [lupogocghoprnas rucioma u
nupoghocpamot. Oxcuo ocgpopa (1), pocpopucmas xucroma u ee conu.
DocghopHosamucmas KUCI0ma u ee coiu.



I[Moarpynna yriaepoga. OOmas XxapakTepUCTHKa SJIE€MEHTOBIVIABHOW moArpynmsl [V
rpynnsl. Yraepod. Amiotponusi yriepona. CpaBHEHHE CTPOCHUS W CBOMCTB rpaduta u
anMasa. QysuiepeH Kak HoBasi MoJIeKyJIsipHas popMa yrieposa. Yroyb: XUMUYECKHE
CBOICTBa, MmoyiyueHrue u npumenenue yris. Kapouasl. 'maponus kapbuaa kanplus u
KapOua amomunus. Kapouasl nepexoaHbix METAIIOB (3kese3a, XpoMa U Jip.) Kak
CBEpXIpOYHble MaTepuaibl. CUHTE3-Ta3 KaKk OCHOBAa COBPEMEHHOM IPOMBIIUIEHHOCTH.
Oxcunpl yraepona. dnekmponHoe cmpoeHue MOaeKyvl Y2apHo20 2a3d. YTollb HyrapHbII
ra3 Kak BOCCTaHOBUTENIN. Peakius yrapHoro rasa c paciuiaBamu uienodeil. Cunres
¢opmuaToB. OOpa3oBaHKHE YrapHOIO Tas3alpu HEMOJHOM CropaHuu yrid. buosornueckoe
nercTBue yrapHoro rasa. [lomydyeHue um nmpuMEHEHHeE yrapHOro rasa. YTJIEKHCIIBIA Tas:
MOJIyYeHUE, XUMUYECKHE CBOMCTBA (B3aUMOEICTBUE YIIIEKUCIOT0 T'a3a C BOJIOMH,
1IeJI0YaMH, MArHUEM, IEPOKCHIAMH METAJIOB). DIeKMpOHHOe CmpoeHue

yenexkucnoeo eaza. YroiibHas kuciaota u ee coiu. KapOoHaTsl M ruipokapOOHAThI: UX
MoBeJIeHUE NpH HarpeBaHuu. KauecTBeHHast peakuys Ha KapOOHAT-uoH. Haxoowcoenue
KapOOHAMO6 MacHUs U KATbYUs 8 NPUpooe. KOpaisl, dcemyye, uzeecmusaku (uzsecmroguie
2opbl, Kapcmogvle neujepvl, cmarakmumel u cmaiaemumol).Kpemuuil. @uznyeckue H
XUMHUYECKUE CBOMCTBA KpEMHHUsI. Peakunu ¢ yriem, KUCiIopoaoM, XJIOPOM, MarHUeM,
pacTBOpaMM WIEN0Ye, cepoBogopoAoM. CuiaaH — BOJOPOJHOE COEOUHEHUE KPEMHHUS.
Cwmmiunet. [Tonydenue u npumenenne kpemuuns. Okena kpemuus (1V), ero ctpoenue,
¢u3nueckue U XMMHYECKHE CBOWCTBA, 3HaUCHHE B NpHUpone U npumeHeHue. KpemMHuenble
KHUCJIOTBI U UX coNu. ['maponu3 cunukatoB. CHIIMKaTHbIE MUHEPAJIbl — OCHOBA 3€MHOM
Kopbl. Amomocunukarel. bop.Okcuo 6opa. bopnas kucioma u ee coau. bypa.
Booopoonvie coeounenus 6opa — 6opanvl. Ilpumenenue coeounenuii bopa.

baaropoanbie (uHepTHBIE) ra3pl. OOIas XapaKTEpUCTUKA DIIEMEHTOB TJIABHOU
noarpymnmbl VI rpymnmel. OcoOOeHHOCTH XUMUYECKHUX CBOMCTB. [Ipumenenune
0JIarOpOIHBIX Ta30B.

Jemonctpanuu.l. 'operne Bogoponaa. 2. [lomydenne xmopa(omnsIT B mpodupke). 3.
OxucnurenpHble CBOMCTBA PACTBOPA TMHOXJ0puTa HaTpus. 4. OnbIThl ¢ OPOMHOM BOIOH.
5. [1nasnenue cepsl. 6. ['openue cepsl B kucinopoe. 7. BzanmosencTBue xene3a ¢ Cepoi.
8. I'openne cepoBomoposa. 9. Ocaxnenue cynbdumnos. 10. CroiicTBa cepaucroro raza. 11.
JlelicTBUE KOHIEHTPU-POBAHHOW CEPHOM KHMCJIOTHI HA MEIlb U caxapo3y. 12. PactBopenue

amMmuaka B Bojie. 13. OcHOBHbIE CBOICTBa pacTBopa ammuaka. 14. Katanuruueckoe
okuciaeHne ammuaka. 15. Tlonmyuenue okcuzaa azota (1) u ero okuciaenue Ha Bo3myxe. 16.
JleticTBue a30THOM KHCIOTH HAa Megb. 17. ['openne docdopa B kucnopoae. 18.
[IpeBpamenne kpacuoro hochopa B Oeibiii U €ro CBe-4eHue B TeMHOTE. 19.
B3aumoneiictBue hochoproro anruapuaa ¢ Bogoi. 20. OOpasisl rpaduTa, anmasa,
kpemHus. 21. T'openue yrapHoro rasza. 22. TymieHue MjIaMeHU YTIEKUCIBIM razoMm. 23.
Paznoxenne mpamopa.

JlaGopaTopusblie onbIThl.l. [Tonyuenue xmopa u u3zydeHue erocBorctB. 2. CBoiicTBa



xJiopcoaepkamux oroenuBareneit. 3. CBoiicTBa Opoma, noma u ux cojei. 4. zydenue
CBOMCTB CEPHOI KHCIIOTHI U €€ coyiell. 5. 3yueHue CBOMCTB BOJAHOIO PaCTBOPAa aMMHUAKA.

6. CpoiicTBa cozneil aMMoHus. /. KauecTBeHHas peakius Ha kapOoHaT-uoH. 8. VMcnbiTanue
pacTBOpa CHJIMKaTa HaTpusl MHAUKATOpPOM. 9. O3HakoMieHHEe ¢ 00pa3LiaMu IPUPOIHBIX
CHJIMKATOB.

MeTtaaabl

OO0mmii 0030p 3J1eMeHTOB — MeTa/IoB. (CBOICTBAa MPOCTHIX BEIIECTB-METAJIOB.
DNEKTPOXUMHUUYECKUI psii HANpsOKEHUM MeTaioB. MeTamnyeckue KpUCTALTHYEcKue
pemietku. CrnaBbl. XapakTepuCTHKa HamOoJiee W3BECTHBIX CIulaBoB. [lomydeHue u
MIPUMEHEHUE METAJIJIOB.

Ilenounbie MeTaabl. OOmias XapakTepUCTUKa 3JIEMEHTOBIVIABHOW moOArpymnmsl |
rpynnsl. CBOMCTBA IIETOYHBIX METAIIOB. Pacrio3HaBaHWe KaTUOHOB JIMTHS, HATPUA U
Kaumsl. HaTtpuil U Kalnui — NpencTaBUTENN LIEI0YHBIX METAUIOB. XapaKTepHbIE peaKkun
HaTpud U Kanus. [lonyyeHnne menoynsix MeTaoB. OKCUABI U IEPOKCUABI HATPUS U
kanms. CoenrHeHus HATpUA U Kanusi. CoJi HATpUs, Kallus, X 3HAYEHUE B MIPUPOJE U
KU3HU YenoBeka. Cola U eIKUM HaTp — BAXKHEUIINE COEAUHEHNS HATPHSL.

bepwuiuii, wmarumii, 1eJgo4YHO3eMe/ibHbIe MeTalibl. OOIasxapakTepucTuka
AJIEMEHTOB TJIaBHOM mnoArpymmsl I rpynmel. bepwumii, MarHui, LIEJIOYHO3EMEIIBHBIE
MeTauibl. AMGOTEPHOCTh OKCHJAa M Tuapokcuaa Oepwmius. Okpacka IUIaMEHU COJIIMH
IEJIOYHO3EMETBHBIX METANIOB. Marauii u KaibIlHii, UX o0Ias XapaKTeprUCTUKa Ha
ocHOBe nonoxenus B [lepnoanueckon cucreme snemenToB . . MenaeneeBa u ctpoeHus
atomoB. [lonyuenue, puznueckre U XUMUUECKHUE CBOMCTBA, TPUMEHEHUE MarHusl,
KaJblKs U UX coeAuHeHn. CoJii MarHus U KajablMs, UX 3HAYEHUE B IPUPOJIE U KU3HU

yenoBeka.  JKeCcTKOCTh  BOABI M CHOCOOBI €€ yCTpaHEHUs.AJTIOMUHHM.
PacnipocTpaneHHOCTh B Mpupoje, GU3NYecKue U XUMHUYECKHE CBOMCTBA (OTHOLIEHHUE K
KHUCIIOPOJly, TAJIOT€HaM, PacTBOpaM KHUCJIOT U Liesovei, anomorepmusi). [IponsBoacTso
amomunus. [lpumenenue amroMuHus. AMGOTEPHOCTh OKCHJIA U TUAPOKCUIA AITFOMUHMSL.
Conmu amomunus. I[lomHoe pa3nokeHHe BOJOW COJEH aJIIOMHHHUS CO  CJIA0ObIMU
JIBYXOCHOBHBIMHU KHUCJIOTAMH.

AJIOMHUHATBHI B TBEPJIOM BUJE U B pacTBOpe. KOMITJIEKCHbBIE COeTMHEHNS aTIOMUHUSL.

OJioBo u cBuHen. Qusuueckue u xumuueckue ceovcmea(peakyuu ¢ Kuciopooom,
kucromamu), npumenernue. Coruonosa (1) u ceunya (11). Ceunyosorii

akkymynamop. Metajuibl mo00YHBIX moaArpymnmn. OOmas XxapakTepucTHKa NepeXOTHBIX
metauioB [—VIII rpynn. Oco6eHHOCTH CTPOECHHSI ATOMOB NIEPEXOAHBIX METAILIOB.

O6mue Qusnyeckue U XUMHU- uYeckue cBoiicTBa. I[Ipumenenune metayioB.XpoMm.
dusnyeckue cBONCTBAa XpoMa. XUMUYECKHE CBOWCTBA XpoMa (OTHOLIEHHUE K BOJSHOMY
napy, KUCJIOpoAay, XJI0py, pacTBopaM KucioT). [lonyuenue u npumMeHeHue xpoma.
Coenunenuss xpoma. V3MEHEHHE OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX M KHCJIOTHO-



OCHOBHBIX CBOMCTB OKCHJIOB U THIPOKCHJIOB XpOMa C POCTOM CTENEHU OKUCITICHUSI.
Ampotepnbie cBoiicTBa okcuaa u ruapokcuaa xpoma (l1). Oxucienue conelr xpoma
(IIT) B xpomatel. B3aumHBIE mNEpeXoabl XpPOMATOB W JUXPOMATOB. XpoOMaThl U
IUXPOMATHI KaK OKHCIUTENU. [lonnoe pasnoscenue soooii conetixpoma (1) co cnabvimu
ogyxocnoguvimu  kucromamu. Komn- nexcuvlie coedumnenusi xpoma.NMapraHeu.
du3nyecKrne CBOMCTBA

Maprasua. XMMAYECKHe CBOMCTBA MapraHua (OTHOIIEHHE K KHCIOPOAY, XJIOpYy, PaCTBOPaM
kucior). [lonyuenne u npumenenne mapranna. Okcug map-ranna (IV) kak okucinuTens u
Katanu3aTop. I[lepMaHraHar kaius Kak OKHCIUTENb. Oxcud u euopokcud mapeanya (11):
noayuenue u ceoticmea. Coeounenusi mapeanya (I1).Maneanam(V1) karus u maneanam(V)
Kanus, ux noydexue.

Kene3o. HaxoxaeHue B mpupojie. 3HaAUCHUE *KeJe3a JISIOpraHu3Ma 4ejIoBeKa.
Dur3MYECKHE CBOMCTBA Keje3a. XMMUUECKUE CBOMCTBA XkKeje3a (B3auMOJICUCTBUE C

KHCIIOPOJIOM, XJIOPOM, CEpOM, yIJieM, BOJOH, KHCIOTamH, pacTBopamu cosieid). CruiaBbl
xenesa ¢ yrinepoaoMm. [lonyduenne n npuMenenue xene3a. CoeTMHEHUs Kene3a.

CpaBHEHHE KHUCJIIOTHO-OCHOBHBIX MW OKHCIIMTEIHHO-BOCCTAHOBUTEIBHBIX CBOWCTB
ruapokcuaa xenesa (1) u ruapoxcnaa xenesa (111). Connm sxenesa (1) u xenesa (11).
Mertonbl nepeBona coueit xene3a (1) B conu xenesa (111) u ooparno. [TonHoe pasznoxkeHue
BoJI0M couteit xkenesa (I11) co cimabbiMu TBYXOCHOBHBIMU KUCTOTaMU. OKUCIUTENbHBIC
cBoiicTBa coemuHenuit xenesa (I11) B peakusax ¢ BOCCTAaHOBUTEIISIMH (HOHIOM,

CEpPOBOJIOPOIOM U Menbio). [{nanumnbie KOMIUIEKCH kene3a. KadecTBeHHbIE peakinu Ha
nonsbl xkenesza (II) u (IIl). Deppumet, ux nonyuenue u npumenenue.Meab. Haxoxaenue B
npupoje. buonorndeckas poiab. @uzndecKkue U XUMAUYECKUE CBOKMCTBA (B3aMMOJICHCTBHE C
KHUCJIOPOAOM, XJIOPOM, CEPOM, KHCITOTAMU-OKUCIUTENSIMU, XJIopuaom xenesa (I11)).
Bzaumooeiicmeue medu ¢ = KOHYEHMPUPOBAHHLIMUCONAHOU,  OPOMOBOOOPOOHOU U
U0008000POOHOU Kuciomamu 6e3 docmyna 6o3zoyxa. llomydeHue W TMPUMEHEHHE MEIH.
Oxcun uruapokcua meau (I1). Comu meau (I1). Menusiii kynopoc. AMmuakatsl meau (1) u
menu (II). ITomyuenue oxcuna meau (1) Boccrta-HoBieHuem ruapokcuaa meau (1)
rimoko3oi. [Tonyuenue xmopuaa u noauaa Meau (1).Cepedpo. dusnveckue U XUMHYCCKUE
CBOMCTBa (B3aMMO-ACHCTBHE C CEPOBOJIOPOJOM B TMPHCYTCTBHHM KHCIIOPOJA, KHUCIOTAMU-
okucnutensaMu). OcaxaeHue okcuia cepedpa mpu JACHCTBUHM IIETI0UH Ha CoJiu cepedpa.
AMMuakathl cepedpa kak okuciutenu. KauecTBeHHas peakiiys Ha HOHBI cepedpa.

[Tpumenenue cepedpa. 3010T0. PU3HUECKHE U XUMHYECKHE CBOMCTBA (B3aMMOJICHCTBHUE C
XJIOPOM, «IApPCKOH BOJKOW»). 3010TOXJI0poBOAOpoaHas kucioTa. ['uapokcun 3o50ta (11).
Kommekesl 3010Ta. CriocoObl BIICTICHUS 30J10Ta U3 30JJ0TOHOCHOU MOPOJIBI.

[Tpumenenue 3omota. llunk. dusnueckue U XMMHUYECKUE CBOMCTBA (B3aUMOJCH-CTBUE C
rajoreHamu, KuciopoJoM, CEpOr, BOJOM, pacCTBOpaMH KUCIOT U 1ienodeit). [lomydyenue
U IpuUMeHeHue MuHKa. AMMOTEPHOCTh OKCHJA M TUAPOKCHIA IMHKA. BaxkHeimme conm
uuHka. Pryth. Qu3suueckue u xumuueckueszaumooeucmesue ¢ KUCIOPOOOM, Cepol,
X0pOM, KUCIOMAMu-oKucaumenimu) ceovucmea. Ilonyuenue u npumenenue pmymu.



Amanveamor — cnnaswvl pmymu ¢ memaniamu. Oxcuo pmymu (1), eco nonyuenue. Xnopuo
u uoouo pmymu (1l).

Jemouncrpanuu. 1. Komnekuus metaos. 2. Konnekiys MUHEpaIoB U pya. 3.

Komnekmus «Kene3zo u ero cmiasey. 4. OKpallMBaHUE IJIAMEHU COJSIMU IEJIIOYHBIX U
IeIOYHO3EMENTbHBIX METaUIOB. 5. B3aumonelicTBue HaTpus ¢ Bofou. 6. BzaumoneiictBue
Kanbplus ¢ Bojgou. 7. Komnekuus «Amtomununiny. 8. [maBnenue antomMunus. 9.
B3aumozeiicTBue anmomMuHusa co 1menousto. 10.Amromorepmust. 11. Bzaumoneiicteue
XpoMa ¢ COJISTHOM KHCIIOTOM 6e3 moctyna Bo3ayxa. 12. OcaxaeHne ruipokcuia Xxpoma

(I11) u okucnenue ero mepokcuaoM Bogopona. 13. PasmoskeHue AuxpoMara aMMOHHSL.

14. Pa3znoxkeHuwe Mepokcuaa BOAOPOJAA IMOJ JACUCTBUEM JHOKCHAA Maprasma. 15.
Ocaxnenue ruapokcuaa xenesza (II) u okucnenue ero Ha Bozmyxe. 16. Boinenenue
cepebpa u3 ero

COJIEU IEUCTBUEM MEIU.

JIaﬁopaTopHLIe ONbITHI. 1. OKpaHII/IBaHI/IC II1aMCHH COCIMHCHUAMMU IICIOYHBIX

MeTtaioB. 2. (O3HaKOMJIEHHE ¢ MHHEpaJaMHd MW BaXXHEHIIMMU COCIUHCHHUSIMU
IIEJOYHBIX MeTauioB. 3.CBOMCTBA COCAMHEHUM IIEIOYHBIX MeTaioB. 4. Okpacka
IJIAMEHUA COJIAMHU  IIEJIOYHO3EMENbHBIX MeETaioB. 5. CBOWCTBAa MarHus M €ro
coeauHeHuu. 6. CBoMcTBa

coenuHeHni Kanbius. 7.2KectkocTh Bojbl. 8.CBoiicTBa amomuaus. 9. CBoiicTBa
cocqunennii amomunus. 10. Ceoticmea onoea, ceunya u uxcoeounenuti. 11. CpoiicTBa
coenuHeHu xpoma. 12. CoiicTBa Maprasiia u ero coeaunenui. 13. M3yuenue

MUHEpaJIOB *keje3a.14.CpoiicTBa xene3a. 15. CBolicTBa MeIH, €€ CINIABOB M COSTUHEHU.

16. CBoiicTBa IMHKA M €T0 COEIMHEHUNA.
OCHOBBI OPraHU4YeCcKOM XUMHUHU
OcCHOBHbBIE IOHATHS OPraHUYECKOM XUMUM

[TosiBeHME U pa3BUTHE OPTaHUYECKOM XMMHH KaK Hayku. [Ipenmer u 3agaun

OPraHUYEeCKON XUMHUU. MECTO M 3HAUCHUE OPraHMYECKON XMMHUU B CUCTEME €CTECTBEHHBIX
HayK. B3auMOCBsI3b HEOPTraHUYECKUX U OPTaHUYECKHUX BemecTB.OCoOOEeHHOCTH
OpraHuyYecKux BeniecTB. [ [puumHb MHOTOOOpa3usi OpraHUYeCKUX BEIIECTB.

Opranuyeckue BelIeCTBA B MPUPOJAE. YTIIEPOAHBIN CKENET OPraHUYECKOM MOJIEKYJIBI, €T0
THUIIBL: UUKJIMYECKHe, alukiandyeckue. KapOonukinnyeckue U reTepolKINYeCKUe CKENEThI.
KpatHocTh XuMHyeckoM CBsI3M (BUIBI CBA3EH B MOJIEKYJIaX OPTraHMYECKUX BEIIECTB:
OJIMHAapHbIC, IBOMHBIC, TPOHHbIE). VI3MEHEHHE PHEPTUM CBSI3€d MEXKAY aTOMaMU YIJepojia
IIPY YBEJIUYEHUN KPATHOCTH CBA3U. HaChIIEHHbIE M HEHACHIICHHBIE

COCMHEHUA.JJIEKTPOHHOE CTPOEHME M XMMHUYECKHE CBSI3U aToMma yriepoja.
['mOpuan3anysi aTOMHBIX OpOUTAJICH, €€ TUTIBI JJIsl OPTraHUYECKUX COSTUHEeHMM: SP3, SP2,
sp. O06pa3oBanue G- U [1-CBsI3el B MOJIEKYJIaX OPTaHUYECKUX COCTUHEHUM.



IIpocTpaHCTBEHHOE CTPOEHUE OPTAHUYECKUX COETUHEHHM.

XHUMHUYECKOE CTPOEHHUE KAK MOPSATOK COETUHEHHS ATOMOB

Knaccupukauus opranmyeckux BemecTB. (OCHOBHBIE  KJIaCChl ~ OPraHUYECKUX
coequHeHni. Kiaccudukanuss OpraHMYECKMX COEIMHEHUM 10 (YHKIHOHAJIBHBIM
rpynnaMm. HomeHnknarypa opraHndeckux BemiecTB. MexayHapoaHas (CUCTEMAaTHYeCcKas)
HOMEHKJIaTypa OpPraHWYECKHUX BEIIECTB, €€ NMPUHUUIIBL. PanMoHanbHas HOMEHKIIATYpA.
VYrnepoaHslil CKeNeT, ero TUMbl: [UKIMYECKUe, auukindeckue. KapOouukinnueckue u
TETEPOLMKIMYECKUE CKENEeThl. BHIBI CBA3€M B MOJIEKYJIaX OPTraHWYECKUX BEILECTB:
OJIMHApHbIE, IBOMHBIE, TPOWHBIC. MI3MEHEHNE dDHEPTUN CBA3EH MEXKAY aTOMaMu yriiepoaa
IIPU YBEIUYEHUM KPATHOCTU CBs3U. HachIIEHHBIE M HEHACBHIIIEHHBIE COCIWHEHUS.
DIEKTPOHHOE CTPOCHHUE U XUMUYECKHE CBSI3U aTOMa yIJIepoaa.

OcHoBbl Teopun cTpoeHusi BemecTB. Teopus A.M. byrtnepoBa. dopmyibl
ctpoeHud. Ilonstme o wu3omepun. OCHOBHBIE TIOJIOXKEHUS CTPYKTYPHOM TEOpHUH
OpraHMYEeCKUX coenuHeHud. Xumuueckoe crpoeHue. CTpykTypHas ¢opmya.
CrpykTypHasgs # NOpOCTPAaHCTBEHHas H3oMepusa. M3omepus yriaepomHOro CKeJera.
N3omepus nonoxenns. MexxknaccoBass n3oMepus. BUIbI IPOCTPaHCTBEHHONM U30MEPHH.
Onrtrnueckas wn3omepusas. OnThyeckue aHTUNOABL. XHPAIBHOCTh. XHPAJIBHBIE U
axvpajgbHble MOJIEKyJbl. ['eomerpuueckas u3zoMepuss (LHUC-, TPaHC-U30MEPH).
I'omosorus. I'omonoru. I'omosiorndeckas pasHocTs. I oMoIornueckue psisl.

OneKTpoHHbIE 3(PQPEKThl B OPraHUYECKUX MOJIEKyJaX. OJIEKTPOHHOE CTPOEHHUE
OpraHUYECKUX BEIIECTB. B3auMHOE BIIMAHUE aTOMOB U I'PYII aTOMOB. MIHAYKTUBHBIN U
Me30MepHbIi 3@ dekThl. [Ipencrapnenue o pe3oHaHce.

KHUCIOTHOCTP M OCHOBHOCTh OPTaHMYECKHX COECIMHEHUW. THUIBI OpraHHYECKUX
KHUCJIOT U OCHOBAHU.

OCHOBBI TEOpPUM PEAKLIHMI OPraHUYECKHX COCIMHEHUW. THUMbl OpPraHUYECKUX
peakmuii. Knaccudpukanus peaknuii OpraHUYecKHMX BEHIECTB TII0  CTPYKTYPHOMY
NpU3HAKY: 3aMelIeHNe, IPUCOEAUHEHNE, oTIeIuieHne. Mexanu3mbl peakiuil. CrocoObl
pasphbiBa CBs3U yriiepoa-yriepoa. CBOOOIHbIE paguKaibl, HyKJI€O(PUIbl U AIEKTPODUITBI.
Oprannyeckue HOHBI U PaJUKAaJIbIL.

W3MeHeHnEe CTENEHNW OKHCIEHHSI DJIEMEHTOB B COEIMHEHUAX. OKHUCIHUTEIBHO-
BOCCTAHOBUTENbHBIE peakuuud. OKHCIIeHHne W BOCCTaHOBJIEHHE. OKHCIHUTENU H
BOCCTaHOBUTEIHN. METO 3JIEeKTPOHHOTO OanaHca. MeTo HOHHO-3JIEKTPOHHOTO OaaHca.
OCHOBHBIE OKHCIIUTEIM OpPraHUYECKUX coeauHeHuid. IlepmaHraHar kaiaums Kak
OKHUCIIUTENb.

Pacuetsl mo dopmynaM U ypaBHEHUSIM peakiuil. ['a30Bble 3aKOHBI. YpaBHEHHE
MenneneeBa-Knaneiipona. 3akoH  ABoragpo. 3akoH OOBEMHBIX  OTHOIICHUH.
OtHOcuTENbHAs IUIOTHOCTh Ta30B. AJTOpUTM peleHus 3aJad. Beruucienue
MaccChl

COCIMHEHMS. DIEKTPOHHOE CTPOCHWE W XUMHUYECKHE CBSI3W aromMa  yriepoja.
['ubpuanzanust aTOMHBIX OpOUTAJICH, €€ TUIIBI IJIs1 OPTaHUYECKUX COeAMHEHMI: SP3, SP2,
sp. O6pa3oBanue G- 1 [ |-CBsA3€H B MOJIEKyJIaX OpTaHUYECKUX COCTUHEHHM.



IIpocTpaHCTBEHHOE CTPOCHUE OPTAHUYECKUX COETUHEHHM.

XHUMHUYECKOE CTPOCHUE KAK MOPSATOK COETUHEHHS ATOMOB

Knaccupukauus opranmyeckux BemecTB. (OCHOBHBIE  KJIaCChl ~ OPraHUYECKUX
coequHeHni. Kiaccudukanuss OpraHMYECKMX COEIMHEHUM 10 (YHKIHOHAJIBHBIM
rpynnaMm. HomeHknatypa opraHmdeckux BemiecTB. MexayHapoaHas (CucTeMaTHiecKas)
HOMEHKJIaTypa OpPraHWYEeCKHUX BELIECTB, €€ NMPUHUUIBL. PaloHanbpHas HOMEHKIJIATYpA.
VYrnepoaHslil CKeNeT, ero TUMbl: [UKIMYECKUe, auukindeckue. KapOouukinnueckue u
TETEPOLMKIMYECKUE CKENEeThl. BHIBI CBA3€M B MOJIEKYJIaX OPTraHWYECKUX BEILECTB:
OJIMHapHbIE, IBOMHBIE, TPOWHBIE. MI3MeHEHNe dHeprun CBA3EH MEXKIY aTOMaMu yriiepoaa
IIPU YBEIUYEHUM KPATHOCTU CBs3U. HachIIEHHBIE M HEHACBHIIIEHHBIE COCIWHEHUS.
DIEKTPOHHOE CTPOCHHUE U XUMUYECKHE CBSI3U aTOMa yIJIepoaa.

OcHoBbl Teopun cTpoeHusi BemecTB. Teopus A.M. byrtnepoBa. dopmyibl
ctpoeHusa. Ilonstme o wu3omepun. OCHOBHBIE TIOJIOKEHHSI CTPYKTYpPHOH TEOpUHU
OpraHMYEeCKUX coenuHeHud. Xumuueckoe crpoeHue. CTpykTypHas ¢opmya.
CrpykTypHasgs # NOpOCTPAaHCTBEHHas H3oMepusa. M3omepus yriaepomHOro CKeJera.
N3omepus nonoxenns. MexknaccoBas n3omepus. BUbl mpoCTpaHCTBEHHON U30MEPHH.
Onrtrnueckas wn3omepusa. OnTuyeckue aHTUNOABL. XHUPAIbHOCTb. XHPAJIBHBIE U
axvpajgbHble MOJIEKyJbl. ['eomerpuueckas u3zoMepuss (LHUC-, TPaHC-U30MEPH).
I'omosorus. I'omonoru. I'omosiorndeckas pasHocTs. I oMoIornueckue psisl.

OneKTpoHHbIE 3(PPEKTl B OPraHUYECKUX MOJEKyJaX. DJIEKTPOHHOE CTPOCHHE
OpraHUYECKUX BEIIECTB. B3auMHOE BIIMAHUE aTOMOB U I'PYII aTOMOB. MIHAYKTUBHBIN U
Me30MepHbIi 3@ dekThl. [Ipencrapnenue o pe3oHaHce.

KHUCIOTHOCTP M OCHOBHOCTh OPTaHMYECKHX COECIMHEHUW. THUIBI OpraHHYECKUX
KHUCJIOT U OCHOBAHU.

OCHOBBI TEOpHUH pPEAKIHMM OPraHUYECKUX COCIWHEHUN. THIBI OpraHUYECKUX
peakmuii. Knaccudpukanus peaknuii OpraHUYecKHMX BEHIECTB TII0  CTPYKTYPHOMY
NpU3HAKY: 3aMelIeHNe, IPUCOEAUHEHNE, oTIeIuieHne. Mexanu3mbl peakiuil. CrocoObl
pasphbiBa CBs3U yriiepoa-yriiepoa. CBOOOIHbIE pauKaibl, HYKJI€O(UIbI U 3JIEKTPOPHIIBI.
Oprannyeckure MOHBI U PAJUKAIIbL.

W3MeHeHnEe CTENEHNW OKHCIEHHSI DJIEMEHTOB B COEIMHEHUAX. OKHUCIHUTEIBHO-
BOCCTAHOBUTENbHBIE peakuuud. OKHCIIeHHne W BOCCTaHOBJIEHHE. OKHCIHUTENU H
BOCCTaHOBUTEIH. METO/ AJIEKTPOHHOTO OanaHca. MeToa MOHHO-3JIEKTPOHHOTO OajaHca.
OCHOBHBIE OKHMCIIUTEIM OpPraHUYECKUMX coeauHeHuid. IlepmaHraHar kamums Kak
OKHUCIIUTENb.

Pacuetsl mo dopmynaM U ypaBHEHUSIM peakiuil. ['a30Bble 3aKOHBI. YpaBHEHHE
MenneneeBa-Knaneiipona. 3akoH  ABoragpo. 3akoH OOBEMHBIX  OTHOIICHUH.
OtHOcuTeNbHAs IUIOTHOCTh Ta30B. AJTOpUTM pelieHus 3a1ad. Beruucnenue
MaccChl

BEILIECTBA [0 €r0 KOJMYECTBY M KOJIMYECTBA MO Macce. OmnpeneneHue MacCoBOM 0JIN
AJIEMEHTa B BEIIECTBE M KOMITIOHEHTa B CMECH. BhIumcieHne Macchl U 00beMa rasos.
BriBoa popmyn coenrHenuid. PacueTsl 10 ypaBHEHUSIM PEaKIIUM.



YrieBoaopoasbl

Anxanbl. Anudatudeckue yriaeoaopoasl. CTpoeHne Mosiekynbl Metana. [lonstue
o KoHpopmarusax. M3omepust ankanoB. O0Ias xapakTepUCTUKa Kiacca, (PU3NYECKUe U
XUMHUYECKHE CBOMCTBA (TOpEHUE, KaTaIUTUYECKOE OKHCIEHHUE, TaJloreHUpOBaHUE,
HUTPOBaHUE, KPEKUHI, NUpoiu3). Peakuum paaukaabHOro 3aMmelleHus. MexaHu3Mm
peakuuu XJOPUPOBAaHMUA MeTaHa. AunkaHbl B mnpupoge. CHHTETHUYECKHE CIOCOOBI
MOJIyYeHHUs] aJIKaHOB. MeTOoAbl MOJIyYeHHsS] AJIKaHOB M3 QJIKWITaJIOT€HUIOB (pEeaKius
Bropra), nexkapOOKCHMIMpPOBAaHHEM COJIEM KapOOHOBBIX KHCIOT M 3JEKTPOJIA30M
pPacTBOPOB coJieil KapOOHOBBIX KUCIIOT. [[puMeHeHNE aIKaHOB.

[{uknoankanbl. ATUIIUKINYECKHE YTIIeBOAOPOAbl. OO0IIast XapakTepuUCTUKa Kiacca,
¢usnueckue cpoiictBa. Buapl mzomepun. HanpsbokeHHble M HEHANpsSKEHHBIE ITUKIIBL.
XUMUYECKHE CBOMCTBA LMKJIONponaHa (rOpeHHe, TUIPUPOBAHHUE, MPUCOEIUHEHHE
rajlor€HOB, TaJIOI€HOBOJOPOAOB, BOJABI) W IMKJIOreKcaHa (rOpeHHe, XJOPUPOBAHUE,
HuTpoBaHue). [lonyyeHue MUKI0aIKaHOB U3 AJIKAHOB U IMUTaJOT€HAIKaHOB.

Ankenbl. OOwmias xapaktepucTuka kinacca. CTpoeHHE MOJIEKYJbl ATHIICHA.
@u3nuecKue CBOMCTBA AJIKEHOB. |'eOMeTpHuecKkas H30MEpHs AIKEHOB. XMUMHUYECKHUE
CBOMCTBAa  aJKEHOB. Peakuuu  30eKTpOPUIBHOrO  MNpUCOEAUHEHUs.  Peakuun
IIPUCOCIMHEHNAsT 1O  KpPaTHOM CBA3M —  THUJAPUPOBAHHUE, TAIOTCHUPOBAHUE,
rUJIporajioreHupoBanue, rujapatanus. [IpaBuno MapkoBHUKOBA U €ro OOBSICHEHUE C
TOYKH 3pEHHS AJIEKTPOHHOU Teopuu. B3zammonelicTBrue aakeHOB ¢ OpPOMOM U XJIOPOM B
razoBoi (aze wim Ha cBeTy. Peakinuu BoccTaHOBIIEHUSI W OKHUCIEHHA. OKHCIIEHHUE
aJKEHOB (TOpEeHHEe, OKHUCIEHUE KHUCIOPOAOM B MPUCYTCTBUHU XJIOpHJA MaIaaus, MOJ
JeicTBUEM cepedpa, OKHCIEHHE TOpSYMM MOJKHCIEHHBIM pacTBOPOM ME€pMaHraHaTa
Kanug, okucineHue no Baruepy). Ilomumepuzaums. [lonyyeHue ankeHOB M3 alKaHOB,
ANKWITAJIOTEHHUI0B U INTaJIoreHaaKaHoB. [ [pumenenue aTuiieHa 1 npoIniIeHa.

Anxaauensl. Knaccugukanus JUeHOBBIX yrieBoJopo0oB. CoONpsiKEHHbIE TUEHBI.
du3MYECKHE U XUMUUYECKUE CBOMCTBA JUBUHUIIA U U3ompeHa. 1,2- u 1,4-npucoeuueHue.
[Momumepuzamus. Kayuyku. Bynkanuzarmusi kaydykoB. Pesumna u »36onut. CuHTE3
OyTagueHa U3 OyTaHa U ATaHOJIA.

Anxunbl. O6mas xapakrtepuctiuka. CTpoeHre MOJEKyIbl aneTuieHa. duzndeckue
U XMMHYECKHE CBOMCTBA alKMHOB. Peaknuu 31eKTpoQUIBHOTO U HYKJICO(PUIHHOTO
IIPUCOEIMHEHNs. Peakuum NpHCOEIUHEHUs TaJOr€HOB, TaJIOr€HOBOJIOPOAOB, BOJBI.
I'unpupoBanue. Tpumepuzanuss v AuMepuszanus ametwieHa. KuciotHele cBoMHCTBa
AQJKUHOB C KOHIIEBOM TPOMHOW CBs3bI0. AueTWiuabl. OKHCIEHUE AJIKWHOB PacTBOPOM
nepmanranara kanus. [Ipumenenue anerusneHa. KapOugHbelii MeToJ MOTydYeHUS
aneruiena. [luponus merana. CuHTE3 aNTKMHOBAJIKMIIMPOBAHUEMALIETUITUOB.

Apenbl. Apomatuueckue yriieBoopossl. [lorstue 06 apomatuunoctu. [IpaBuino
Xrokkens. ben3on — cTpoenue Mosekybl, hu3ndeckue cBorcTBa. ['oMomornueckuii psi
Oenzona. HM3omepusi Au3aMElIEHHBIX OEH30JI0B Ha MpuUMepe KCWIoNoB. Peakuuu
NeKTpouibHOTO  3aMeleHusa. Peakuuu  3ameieHuss B OEH30JBHOM  sJIpe
(ramoreHupoBaHuE, HUTPOBAHKE, ATKWIMpOBaHUE). Peakuuu npucoeMHeHUs] K OE€H30Iy



(rugpupoBaHue, XJOopupoBaHHe Ha CBeTy). OCOOEHHOCTM XHMMHUU aJKUIOEH30JI0B.
IIpaBuiia opueHTaUMM 3aMECTUTENENM B pEakUUsAX 3aMelleHus. bpoMupoBanune u
HUTpOBaHUE Toyiyoda. OKHCIIEHHE AalIKMJIOEH30JI0B pPAacTBOPOM II€pMaHraHaTa KaJlus.
["anorenupoBanue ankuiaOEH30J0B B OOKOBYI Lemnb. Peaknus Bropua—®urtura kak
METOJ] CUHTE3a alKWIOeH30510B. CTHUPON KaK MpUMEP HENPEAECIbHOIO apoOMaTHYECKOTO
COCIIMHEHUS.

[TpuponHbie MCTOYHUKU YTIIeBOAOpOaOB. [Ipupoanbiii M moOmMyTHBIA HEPTSIHBIC
ra3pl, UX cocTaB, ucronb3oBanue. Hedtp kak cmech yrimeBomoponoB. llepBuunas u
BTOpUYHas nepepadorka Heptu. Pudopmunr. KameHHslit yross.

["anoreHonpou3BoiHbIE YIIEBOIOPOAOB. Peakiinu HyKJI€O(pUIbHOTO 3aMEIICHUS U
ANMMMHUHUPOBAaHMS. Peakuum 3aMelneHuss rajaoreHa Ha THAPOKCHI, HUTPOIPYIIILY,
nua”orpynmy. /leficTBue Ha TaJIOr€HIPOU3BOJHBIE BOJHOTO M CIIMPTOBOIO pPacTBOpa
menoud. CpaBHEHHME PEAKIMOHHOW CIOCOOHOCTH — alKWjl-, BUHWI-, (QEeHW1I- U
OCH3MITAIOreHU10B. Mcronb30BaHWEe TalOr€HNIPOU3BOJHBIX B OBITY, TEXHHKE U B
cunrese. llonsTne o0 MarHulopraHm4yeckux coeanHeHusx. llomydyenune ankaHoB
BOCCTAHOBJICHUEM HOJAIKaHOBMOI0BOAOPOIOM. MarHuiopraHn4eckue COeIMHEHUS.

['eneTnyeckass  CBA3b  MEXKJIY  PasiMYHBIMU  KJIacCaMH  YIJIEBOJOPOJIOB.

KauecTBeHHBIC PCAKIHNH Ha HCIIPCACIBbHBIC YITICBOAOPOIbI.

Kucaopoacoaep:kaiiue opraHuvdecKue coenHeHnsl

Couptel. HoMmeHknatypa W u30MepHs CcOUPTOB. TOKCHMYECKOE JEHCTBUE Ha
OpraHu3M MeETaHoJIa W ATaHoia. DU3NYECKHE CBOICTBA MPEAEIbHBIX OAHOATOMHBIX
CIUPTOB. XMMHUYECKUE CBOWCTBA CHUPTOB (KUCIOTHBIE CBOICTBA, PEAKIIMU 3aMEIICHUS
TUAPOKCUIIBHON TPYIINbl HAa TaJIOT€H, MEXMOJEKYJISIpHAs KW BHYTPUMOJIEKYJISpHas
JerujipaTanusi, OKHCICHHE, PEaKUUU YIJIEBOJOPOJHOIO pajauKaia). AJIKOTOJATHI.
I'upponus,  ankuiaupoBaHue  (CHMHTE3  MHpoCThIX  3GUpoB 1O  BuibsiMmcony).
[IpoMBINIUIEHHBIN CHUHTE3 METaHoJa. MHOTrOaTOMHBIE CHHUPTHL. JTWICHIIIUKOIL U
[NIALEepUH, UX (Qunyeckue W XuMHUYeckue cBoiicTBa. CHHTE3 [HMOKCaHAa U3
ATUJEHIVIMKONS.  TOKCHYHOCTh  ATUJIEHIIMKOJNsA.  KadecTBeHHass  peakuus  Ha
MHOT0aTOMHBIE CIIUPTHI.

[Tpocthie 3pupbl Kak U30MEPHI MPEIETBHBIX OJHOATOMHBIX CIUPTOB. CpaBHEHHE
X (U3NYECKUX U XMUMHYECKUX CBOMCTB CO cupTamMu. Peakiius paciierieHus: TpoCThIX
3(UPOB UOJIOBOIOPOIOM.

®enonbl. HoMeHknaTtypa u uzomepus. B3anmHoe BiusiHHE Tpynmn aTOMOB Ha
npumepe geHosa. Guznyeckue U XuMUYeckrue cBoMcTBa (perosa u kpe3onos. KucinoTHsie
cBoiicTBa  ()eHOJIOB B  CpaBHEHWHM CcO  croupTamu. Peakuum  3aMmemmieHus
B
OCH30JIbHOMKOJIbIIE(TAJIOTCHUPOBAHHKE, HUTPOBAHHUE). Oxkucnenue ¢deHooB.
KauectBennsie peakuuu Ha penod. [Ipumenenne geHona.

KapOoHuiibHble cOeAMHEHUS. DJIEKTPOHHOE CTPOEHUE KapOOHWIBHOW TPYIIIIHI.
Anbaerusibl 1 KeToHbl. Pu3nUecKkue CBONCTBA (popmanbaerua, aleTalbIeruia, aleToHa.



[lonsiTHE O KETO-€HOJILHOM TayTOMEpUH KapOOHMIIBHBIX coeauHEeHuH. Peakiun
HYKJI€O(QUIBHOTO TPUCOEAMHEHUs. Peakuuum NPUCOEAUMHEHHMS] BOJABI, CIHPTOB,
[IUaHOBOAOpOJa U ruapocyinbura HaTpuss. CpaBHEHHE PEAKLIMOHHON CIOCOOHOCTH
aNbJECTUIOB M KETOHOB B pEaKLUAX NpUCOEAUHEHUsA. Peaknuu 3aMelieHusi aTOMOB
BOJIOpOZAAa IPU C-yIJIEpOJHOM aroMe Ha rajoreH. ITommmepusanus dopmanpaeruga u
aneranpaernga. CHHTE3 CIHUPTOB B3aMMOJCHCTBHEM KapOOHUJIBHBIX COEAMHEHUN C
peaktuBoM ['punbspa. OkucieHue KapOOHWIbHBIX coeAuHeHnd. CpaBHEHNE OKUCICHUS
aNbJIETUOB W KETOHOB. BoccTaHOBIEHHE KapOOHWIBHBIX COEIWHEHHUWA B CIHPTHI.
KauecTBeHHBIE peEaknMM Ha AJIBACTUIHYIO Ipynmy. Peaknuy ampaoibHO-KPOTOHOBOU
KoHAeHcauu. OcobeHHocTH Gopmanbaeruia. Peakius popmanbaeruia ¢ GpeHoIoM.

KapOoHOBBIE KHCIOTBL. DJIEKTPOHHOE CTPOEHUE KapOOKCWIBHON TPYIIIBL.
['oMonornyeckuil psii NpeAebHbIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIOT. dusmueckue
CBOMCTBa KapOOHOBBIX KHCJIOT Ha MPUMEPE MYPaBbUHOM, YKCYCHOHM, NPONHOHOBOM,
MaJbMUTUHOBOM M CTEAPUHOBOM KHUCIOT. XMMHUYECKHME CBOMCTBAa KapOOHOBBIX KHCIIOT.
KucnorHeie cBoiicTBa (M3MEHEHHE OKpPAaCKH HHAMKATOPOB, PEAKUUU C AKTHUBHBIMH
METaJUIaMH, OCHOBHBIMM OKCHJIAaMH, OCHOBAHHUSIMHU, COJIsIMH). VI3MeHeHHe CHIIbI
KapOOHOBBIX KHCJIOT TMpPU BBEACHUM JOHOPHBIX M AaKUENTOPHBIX 3aMECTUTENEH.
B3aumopeiictBue KapOOHOBBIX KHCIOT CO CHUpTaMu (peakuust 3STepuduxaium).
["anorenupoBaHue KapOOHOBBIX KHUCIOT B OOKOBYIO Lienb. OCOOEHHOCTH MYpaBbUHOM
KHUCIIOThI. BaxkHelre npeacTaBUTeNu Kjacca KapOOHOBBIX KUCIOT U UX NPUMEHEHHUE.
[Tomyyenue MypaBbUHOW U YKCYCHOM KMCJOT B MPOMBILIIEHHOCTU. Bhicine kapOOHOBBIE
kucioTel. IllaBeneBass KucCIOTa KAk  MPEICTABUTENb  JAUKAPOOHOBBIX  KHUCIOT.
[IpeacraBnenre O HeNpenenabHBIX M apoMaTUYEeCKUX Kuciaorax. OCOOEHHOCTH HUX
CTPOEHHUA U CBOMCTB. 3HaU€HUE KapOOHOBBIX KUCIIOT.

QO yHKIMOHAJIbHBIE IIPOU3BOJIHbIE KapOOHOBBIX KHCIJIOT. ITonyuenue
XJIOPAHTUJIPUIOB U aHTHJIPUIOB KHUCIIOT, UX ruaponus. [lonydyeHue ciokHbIX 3(UpOB €
UCIOJIb30BaHUEM XJIOPAHTUAPUIOB W aHTUAPUAOB KucHoT. CloxkHble 3(UPBl Kak
M30MEpPbl KapOOHOBBIX KUCIOT. CpaBHEHHE (DU3UUECKUX CBOWCTB MU PEAKIIMOHHOU
CIIOCOOHOCTH CJIOKHBIX 3(UPOB U HU30MEPHBIX MM KapOOHOBBIX KHCIOT. ['maponus
CIOXHBIX 3QupoB. CuHTE3 CIOXKHBIX 3(PupoB ¢eHonoB. CroxHbie APUPHI
HeopraHmyeckux kucnoT. Hurtpornmuuepun. Amuabl. Coau KapOOHOBBIX KHCIOT, HUX
TEPMHUECKOE Pa3joXKeHUe B MPUCYTCTBUU 1Ieia04ul. CHHTE3 KapOOHWIBHBIX COSAMHEHUN
pa30XKEHNEM KaJIbLIMEBBIX COJIel KapOOHOBBIX KHCIIOT.

A30T- M cepocoep Kanue coeInHeHms!
Awmunbl. T3oMmepust amuHOB. [lepBrUYHbIEC, BTOPUYHBIE U TPETUYHbIE aMUHBI. PU3UYECKUE
CBOMCTBA MPOCTEHIIMX aMHUHOB. AMHUHBI KakK oOpraHudeckue ocHoBaHuu Comnu
ATKWIAMMOHMS. AJIKWJIMPOBAHME U AUWIMPOBAHUE AaMUHOB. Peakuum amMuHOB C
a30TUCTOM KHUCJIOTOW. ApoMaThyeckue aMHuHbl. AHWIMH. B3auMHOE BIUSHHE TpyH
aTOMOB B MOJIEKYyJie aHUJIMHA. XMMHUYECKHME CBOMCTBA aHWJIMHA (OCHOBHBIE CBOWCTBA,
peakiuu  3aMelieHusT B apOMaTUYECKOE  SpO, OKUCICHHE, alMJIMPOBAHUE).



Huaszocoennuenus. [lonyyenne aMMHOB U3 CIIMPTOB M HUTpPOcOeaAnHEeHUH. [Ipumenenue
AHWJIMHA.

I'ereporukibl. @ypaH ¥ MUPPOJI KAK MPEACTABUTENN MATHUICHHBIXT €TEPOLUKIIOB.
DIEKTPOHHOE CTPOEHUE MOJIEKYJIbl nupposia. KucnorHele cBoiicTBa nuppona. [Tupunna
KaK IMPEACTAaBUTENb IIECTUYICHHBIXIE€TEPOLUKIOB. DJIEKTPOHHOE CTPOCHUE MOJIEKYJIbI
nupuarHa. OCHOBHBIE CBOMCTBA INUPHUAMHA, PEAKLUNM 3aMELICHHS C apOMaTUYECKUM
anpom. [Ipencrasnenue 06 nmunasone, NMpUANHE,

IIypUHE, IIyPUHOBBIX U MIMPUMHIUHOBBIX OCHOBAHMSIX.

Anxkamouasl. MeTonbl  BBIACIECHHS — QJKAJIOMAOB M3  pacTeHud. MeTtonbl

oOHapyxeHus ankaaonoB. Kiaccupukanys u THIMYHBIE IPEACTABUTEIH AJIKaJIOUI0B.

buojornyecky aKkTHBHbBIE BeIIeCTBAa

Yrneonbl. MoHO- u aucaxapuabl. OyHKIWHA YIJIIEBOJIOB. bHosiormyeckas poib

yriaeBojioB. ['mroko3a — (Qusnueckue CBOWMCTBA, JHHEHHAs M LMKIWYECKas (OPMBI.
Peakiuy rmroko3bl (OKMCIEHHE a30THOM KHUCJIOTOW, BOCCTAHOBJICHHWE B IIECTUATOMHBIN
CIIUPT), KAa4eCTBEHHBIC pPEaKIMM Ha TIIIOKO3y. bpokeHue rimoko3pl. DpykTo3a Kak
M30Mep IoK03bl. Pubo3a u ne3okcupubosa. [lonarue o rimko3umax.
HMucaxapuapl. Caxapo3a Kak IMpeICTaBUTEIb HEBOCCTAHABIMBAIOIIMX JIHUCAXApUIOB.
Manbro3a u Jnakrto3a, Iemioduosa. I'maponus nucaxapumaoB. Ilomydenuwe caxapa u3
caxapHoi cBekibl. [lonmucaxapunbl. Kpaxman, riaukoreH, nesitosio3a. KadecTBeHHas
peakuus Ha kpaxmai. [ uaposn3 moamucaxapuios.

Kupbl kak crnoxkHbie 3(QUPHI TIULEPUHA U BBICHIMX KapOOHOBBIX KHCIOT.
OMbLieHre XKUpOB. ['maporeHusanusi KUpoB. Mbula Kak COJM BBICHIMX KapOOHOBBIX
KHCJIOT.

AMHWHOKHCIIOTBI Kak aM@OTEepHbIe COEIWHCHHSA. Peaknum ¢ KUCIOTaMH H
ocHoBaHUAMHU. OOpa30BaHUE CIOKHBIX I(DUPOB.

[Tentuapl. IlenTtuanas cBA3b. AMHAHBIN XapakTep MENTUIHOW cBsi3U. ['maponus
nentuaoB. benku. IlepBuyHas, BTOpUYHAsST © TPETUYHAS CTPYKTYpPHl OCIKOB.
KauecTBeHHbIE peakluy Ha OENKH.

Hykneunossie kucnotsl. Hykneo3uasl. Hykneotnnpl. HykienHOBbIE KUCIOTHI Kak
npupoansie noaumepsl. Ctpoenune JJHK nu PHK. I'maponns HykI€MHOBBIX KHACIIOT.

BbICOKOMOJIeKy.)IﬂprIe COCIMHCHUHA

Ilonstue o BBICOKOMOJICKYJIIPHBIX BCHICCTBAX. HOHI/IMepI/IBaHI/IH N IIOJIMKOHJACHCAIMA KakK

METOJbl CO3JIaHMsS MOJUMEPOB InacToMephl. [IpUpOIHBII W CHUHTETHYECKUMHA Kay4dykK.

Cononumepuzaiusa. CoBpeMEHHbIC IUIACTUKUA (TTOJUATUIICH, TOJIUIPONIICH, MOJUCTUPOI,

MOJIMBUHWIXJIOPU, (PTOpOIUIACT, MONMAITUIECHTEpedTanar, aKpui-0yTaJIueH-CTUPOJIbHbIN

MJIACTHK, TTOJIMKApOOHATHI).

[IpupoaHbIe 1 CHHTETHUYECKHE BOJIOKHA (0030D).

Conep:xkanue yriy0jeHHoro kypca Xwumusa 11



kiaace Tema 1. Hemeranasl (51 yac)

Knaccudukanus HeopraHWYEeCKUX BEIMIECTB. DJIEMEHTh METAJUIl M HEMETaUThl M HX
noJjioxkeHue B [lepuoauueckon cucteMe.

Bonopoa. Ilonyyenue, ¢puzndeckre 1 XUMUYECKUE CBOMCTBA (peakIuy ¢ METaJJIaMH U
HEMEeTaJlJTaMU, BOCCTAaHOBJICHUE OKCHUJIOB U coJjiel). 'uipunl. TOMIMBHBIC SJIEMEHTHI.
lanorensl. OOmias xapakTepUCTHKAa MOArpymmbl. DU3WYECKHE CBOWCTBA IPOCTHIX
BEIIECTB. 3aKOHOMEPHOCTU U3MEHEHHUS OKHUCIWUTEIbHOW AaKTHUBHOCTU TaJOTEHOB B
COOTBETCTBUM C HX IMOJOKEHUEM B mepuoaudyeckoi tabnuie. [lopsiaok BbITECHEHUS
TaJIOTeHOB M3 PACTBOPOB TAIOTeHUI0B. OCOOCHHOCTH XUMUH (TOpa. XJI0p — MOTyIECHUE
B TPOMBINUICHHOCTH U Ja0OpaTOpUH, pPEaKIUu C MeTalaMd M HeMeTallIaMHu.
B3auMopeiicTBue XJjiopa ¢ BOJAOM M pacTBoOpaMu Ienodeil. KucimopoaHsie coequHeHUs
xJiopa. ['MImoXI0pUTHI, XJI0paT U MEPXJI0paThl KaK TUMUYHBIC OKUCIUTETH. OCOOEHHOCTH
xuMuu Opoma u woja. KadecTBeHHas peakids Ha HOJ. [ aloreHOBOJOPOABI —
MOJTy4Y€HHE, KUCTIOTHBIE U BOCCTAHOBUTEIILHBIE CBOMCTRA.

CousiHas kucinora u ee conu. KauecTBeHHbIE pEaKIIuK Ha TaJIOTEHHI-UOHBI.

OJIEeMEHThI HNOArpYNbl Kucjiopoaa. OO0mas xapakTepUCTHKA NMOATpyHmbl. Duznueckue

CBOMCTBa MpPOCTBHIX BemiecTB. O30H Kak aIOTporHas MoAu(UKaAIUS KUCIOPOJa.
[Tonyuenne o3oHa. O30H Kak OKuciauTenb. [lo3uTHBHAs W HeraTMBHas POJb O30HA B
okpyxaromeid cpene. CpaBHEHHME CBOMCTB 030Ha M Kuciopoaa. Boma u mepokcun
BOJIOPOJA KaK BOJOPOJHBIE COCIMHEHUS KUCIOpOAa — CpaBHEHHUE CBOMCTB. [lepokcun
BOJIOpOAA KaK OKHUCIWTENIb M BOccTaHOBUTENb. llepokcuapr wmetawoB. Cepa.
Annorporniust cepbl. PU3MYECKUE U XHMHUYECKHUE CBOMCTBA cepbl (B3aUMOJEHCTBHUE C
METajulaMH,  KUCIIOPOAOM,  BOJIOPOJOM,  pAacTBOpaMH  WIEJIOYEH,  KUCIOTaMHU-
okucnurensamu). CepoBoAopos, — TMOJy4YeHUE, KHUCJIOTHBIE U BOCCTAHOBUTEIIBHbBIC
cBorictBa. Cynbduabl. CepHUCTBI ra3 Kak KHCIOTHBIA OKcHI. OKHCIHTENIbHBIE W
BOCCTAHOBUTEJIbHBIE CBOMCTBA CEpHUCTOro rasa. IlomyueHue cepHucroro rasa B
MIPOMBIIIUIEHHOCTU U Jabopatopuu. CepHucTtast Kuciaora u ee coiu. CepHbIil aHTHIPUIL.
Cepnas kucinora. CBOWCTBAa KOHIICHTPUPOBAHHON W pa30aBICHHONW CEPHON KHUCIOTHI.
JlelicTBHE€ KOHLIEHTPUPOBAHHOM CEPHOM KHUCJIOTHI Ha caxap, METAJUIbl, HEMETaJUIbI,
cynbduapl. Tepmudeckas ycTOMUMBOCTD Cyib(haTroB. KauecTBeHHas: peakius Ha CEPHYIO
KHUCIIOTY U €€ COJIU. Tuocepuas Kucioma u muocyivpamol.

A30T ¥ ero coelMHEHWs. DJIEMEHTHl MOArpymnmbl azotra. OOmas xapakTepUCTHKA

noArpynmel. OuU3NYECKUe CBOMCTBA MPOCTHIX BemiecTB. CTpOEHHE MOJIEKYJIbl a30Ta.
du3nyecKkne U XMMUYECKUE CBOMCTBA a30Ta. [lolyyeHne a3ota B MPOMBINUIEHHOCTH U
nabopatopun. Hutpumpl. AMMHaK — e€ro mojiydeHue, (U3MYECKUe M XUMUUYECKUE
cBorictBa. OCHOBHBIC CBOWMCTBAa BOJHBIX pacTBOpoB ammuaka. Coiau aMMOHUS.
IloBenenue cojeid aMMOHHUSI TIpM HArpeBaHUU. AMMHAK KakK BOCCTaHOBUTEIb.
[Ipumenenue ammuaka. Okcuabl a3ota, WX mnojiydeHue W cBoictBa. Oxcua azorta(l).
Oxucnenue okcuaa azora(ll) kucnopoaom. Jumepuzanus okcuaa azota(lV). Azortucras
KHUCJIOTa U €€ colii. HUTpUThI Kak OKUCIUTENIN U BOCCTAHOBUTEIU. A30THasI KUCIIOTA —
bu3MYecKue W XUMUYECKHE CBOMCTBA, moiydeHue. OTHOIIEHWE a30THOW KHCIIOTHI K



MeTaJulaM W HeMeTaUlaM. 3aBUCHUMOCTh MPOJYKTa BOCCTAHOBJICHHS a30THOW KHCIIOTHI
OT AaKTHUBHOCTH MeETaJlyla W KOHIICHTPAllMA KHCIOTHL. TepMuueckass yCTOWYHMBOCTH
HUTPATOB.

dochop u ero coenuneHus. Amnorponus pocdopa. Xumudeckue cBoiictBa (ocdopa

(peakuuu C KHCIOPOJOM, TajoreHamMH, METaIaMH, CIIO)KHBIMH — BEIECTBAMU-
OoKHCIUTesIMH, Imenodamu). llomydenne u mnpumenenue ¢ochopa. DochopHbrii
aaruapuz. OprodocdhopHas u metadocopHas KHCIOTHI U UX coiid. KadecTBeHHas
peakmust Ha opTodocdaTsl. Paznoscenue opmogocgoprou kuciomsi. Ilupogocgpopnas
kucioma u nupogocghamer. Dochunpl. Dochun. Xiopuowr gocgopa. Oxcuo
gocgopa(lll),pocpopucmas xucroma u ee conu.

Yraepon. Amnorpomnus yriaepoaa. CpaBHEHHE CTPOSHHS M CBOWMCTB rpadura U aamasa.
OyrepeH Kak HoBasi MOJICKYJIsIpHas popma yriiepoa. I'padeH kak MOHOCIION TpaduTa.
YrinepoaHple HAHOTPYOKU. YTOJIb. AKTHBHPOBAHHBINA yroyib. AcopOnus. XuMUYECKHUe
cBoricTBa yris. Kapounsl. ['uaponus kapobuaa kanplus U kapouaa amoMunus. Kapouas
NEPEXOAHBIX METAUIOB KaK CBEPXMpPOUYHbIe Marepuaibl. OKCHUABI  yriepona.
OOpa3zoBaHue yrapHOro ra3a npH HEMOJIHOM CrOpaHUM YIJid. YTOJb M YTapHBIA ra3 Kak
BOCCTAaHOBUTEIHU. Peakiusi yrapHoro rasza c pacruiaBamu ienodeit. Cunre3 GpopMuaroB
¥ OKCaJaToB. YTJICKHCIBIA Ta3. YTrojbHas KUCJIOTa U ee coyr. [loBefeHue cpemHux M
KHCITBIX KapOOHATOB IIPHU HAarpEeBaHUH.

Kpemuuii. CBoiicTBa mpocTOoro BemiecTBa. Peakmuu ¢ XJIOpPOM, KHCIOPOAOM,
pactBopamu mienoyer. OKCHT KPEMHHUS B IPUPOJE U TEXHUKE. KpeMHHEBBIE KUCIOTHI U
ux comu. ['maponus cunmkaroB. CuiiaH — BOJIOPOJTHOE COCTUHCHUE KPEMHHUSI.

Bop. Okcup 6opa. bopnas kuciora u ee conu. bypa.

Tema 2. Merainl (50 yacoB)

OO6mmit 0030p dJeMeHTOB - MeTaioB. CBOWCTBa MPOCTHIX BEIIECTB — METAJUIOB.
Metadeckne Kpucraumdeckue pemeTkd. CroiaBel. XapakTEpUCTHKAa HanmOoJsee
W3BECTHBIX CIUIaBoB. [loirydeHre u mpuMeHeHne METaJIIOB.

[llesouHbIe MeTaJIbl — OOIIasi XapaKTePUCTUKA TMOJTIPYIIIbI, XapaKTEPHbIC PEaKIHH
HaTpusi M Kanus. CBOWCTBA IIEIOYHBIX META/UIOB. [loydeHue IeI0YHBIX METAaJUIOB.

Cofa 1 enkuil HaTp — BAXKHEMIINE COCTMHEHUS HATPUS.
bepwiummii, MarHmi, mMeEI0YHO3EMENbHBIC METAJIBI. MarHmii W KajdbIuid, WX oOIas

XapaKTepUCTHKAa Ha OCHOBE MOJoKeHus B Ilepuognueckon cucreme snemeHnros [[. U.
MenneneeBa u crpoeHus: atoMoB. [lomydenue, gpusznyueckne U XMMHUYECKHUE CBOMCTBA,
NPUMEHEHNE MarHusl, KaJIbLUs U UX COeAMHEHUH. AMGPOTEpHOCTh OKCUAA U THAPOKCHIA
oepuus. XKecTkocTh BOABI U cocoObl ee ycTpaHeHus. OKpacka IUIaMEHU COJISIMU
LIEJOYHBIX U IIEJIOYHO3EMENBHBIX METAJIOB.

AmoMunuii. PacripocTpaHeHHOCTh B MpUpoAE, (PU3NUYECKMEe M XUMHUYECKHUE CBOMCTBA
(OTHOIIEHHE K KUCIOPOMY, rajJoreHaM, pacTBOpaM KHUCIOT U LIEN0YEH, altoMOTEPMUsl).
AMporepHocTh okcuna u ruapokcuaa amoMuHusa. Comu  amomubuda. [lomHoe
pa3joXeHHe BOJOM COJel alOMHUHHSA CO CJIa0bIMU JBYXOCHOBHBIMH KHCJIOTaMHU.
AmoMHuHaTBl B TBEpPAOM BUJE M B pacTBope. IIpumenenue amomunus. Coedunenus



ANIOMUHUA 6 HUSUUX CINENEHSAX OKUCIEeHUA.
OnoBo u cBuHen. duznueckue M XUMHUYECKHE CBOWCTBA (PEAKIMU C KHUCIOPOAOM,

kuciotamu), npuMmerenue. Comnu onosa(ll) u ceunna(ll). CBUHIIOBBINA aKKyMYJISTOD.
Mertasibl 10004HbIX HOArpynn. OCOOEHHOCTH CTPOEHHUS aTOMOB TIEPEXOAHBIX
MeTaIIOB. XpoM. Du3nueckue CBOWCTBA, XUMUYECKHE CBOMCTBa (OTHOIICHHE K
BOJISTHOMY TIapy, KHCJIOPOJY, XJIOPY, pacTBOpaM KUCIOT). I3MEHEHHE OKUCITUTEIHHO-

BOCCTAHOBUTEJBHBIX U KHUCIOTHO-OCHOBHBIX CBOMCTB OKCHUIOB U THUIPOKCHUJIOB
XpoMa C pOCTOM CTENEeHH OKUCICHUA. AM(pOTEpHBIE CBOMCTBA OKCHUIA M THAPOKCUIA
xpoma(Ill). Oxucnenue conei xpoma(lll) B xpomarsl. B3auMubie nepexomabl
XpOMaTOB M JIUXPOMATOB. XPOMAThl U JUXPOMATHI KAK OKHCIHUTEIH.

Mapraseinr — ¢u3nueckiue U XMMUYECKHE CBOMCTBA (OTHOIICHHE K KUCIOPOAY, XJIOPY,
pactBopaMm kucioT). Oxcup wapranna(lV) kak OKUCIHTENb U KaTalau3arop.
[lepmaHranat kanus Kak

okucnutens. Maneanam(V1) kanus u e2o ceoticmea.

Kenezo. Haxoxnenune B mnpupoje. 3HAYCHHE >Kelie3a JJIsi OpraHu3Ma 4YeJOBEKa.
®dusnueckrue CcBOMCTBa kene3a. CruiaBbl xee3a ¢ yriaepoaoM. XUMHYECKUE CBOKMCTBA
xKene3a (B3aMMOJICHCTBHE C KHUCJIOPOJAOM, XJIOPOM, CEpOM, YyIJIEM, KHUCJIOTaMH,
pactBopamu  cojei).  CpaBHEHHE  KHCIOTHO-OCHOBHBIX U OKHCIUTEIHHO-
BOCCTAaHOBUTEIBHBIX CBOMCTB ruapokcuna xenesa(ll) u runpoxcuna sxeneza(lll). Comu
xene3a(ll) u xenesa(Ill). Metoner nepeBona cosneit xeneza(ll) B conu xenesa(lll) u
obpatHo. OxkuciurenbHbie cBoiicTBa coeauHeHuit skene3a(lll) B peakuusx ¢
BOCCTAHOBHUTEISAMH  (MOAWIOM, MeAbplo). l[lmaHuWaHBIE  KOMIUIEKCHI — JKelesa.
KauecTBennsie peakiuu Ha okl xxene3a(ll) u (III).

Menb. Haxoxnenne B npupome. Dusznueckne W XUMHYECKME  CBOMWCTBA
(B3aMMOJIEHCTBUE C KUCIOPOJOM, XJIOPOM, CEepOH, KUCIOoTaMu-OKuciuTeasimu). Coiu
meau(Il). Mennbrit kynopoc. Ammuakatel Meau(l) u memu(Il). Tlomyuenue oxcuaa
meu(l) BoccranoBienuem ruapokcuaa meau(Il) rinroko3oi.

Cepebpo. Pusnyueckue U XMMUYECKHE CBOMCTBA (B3aUMOJIECUCTBHE C CEPOM, XIJIOpOM,
KHCIIOTaMU-OKucauTesiMu). OcaxaeHre okcujaa cepedpa Mmpu ACHCTBUU ILIEIOYM Ha
coyii cepedpa. AMMUakaThl cepedpa kak okuciauTenu. KauecTBeHHas: peakiys Ha MOHBI
cepedpa.

301510T0. PU3NYECKHE U XUMUYECKHE CBOMCTBA (B3aMMOJICHCTBUE C XJIOPOM, «LIAPCKOM
BOJIKOI». CTI0COOBI BBIACICHUS 30JI0Ta U3 30JIOTOHOCHOM TIOPOJIBI.

[lunk. Puszmyeckue MU XHUMHUYECKHE CBOMCTBA (B3aMMOJICMCTBUE C TaJOTeHAMH,
KHCJIOPOJIOM, CEPOM, pacTBOpaMH KHCJIOT M Ienodei). AMGOTEpHOCTh OKCHAA U
TUAPOKCHUIA ITUHKA.

Pryts. IIpencrasnenne o CBOMCTBAX PTYTU U €€ COCIUHEHUSX.

Tema 3. CTpoenune atoma. XumMuieckasi cBsizb. (14 yacon)

Crpoenue atoma. Hykmuael. HM3otombl. Tumbl  paguoakTHBHOIO  pachaja.

Tepmosnepnslii cunTe3. [lonyyeHne HOBBIX AyeMEHTOB. SnepHble peakiuuu. CtpoeHue
AIIEKTPOHHBIX 000JIouek aToMoB. I[IpencraBieHne o kBaHTOBOW MexaHUKe. KBaHTOBbIE



yrcna. AToMHbIe opOuTanu. Paguyc atoma. D1eKTpooTpHULIaTEIbHOCTb.
XUMHAYECKasd CBI3b. Bwuael XuMHUeCKOW CBiA3W. KoBalleHTHass CBSI3b U €€

XapaKTEPUCTUKU (JIJIMHA CBSA3M, MOJISPHOCTh, MOJIAPU3YEMOCTh, KPATHOCTb CBSI3HU).
WNonnas cBs3b. MeTanmuyeckas CBs3b.
Crpoenue TBepAbIx Tea. Kpucrammueckue u amopgHbie Tena. TUbl KpUCTANIMYECKUX

pPEUIETOK METAJUIOB W HOHHBIX COEOUHEHUN. MEXMOJIEKYIsIpHbIe B3aWMOJIECHCTBUS.
BopopoaHas cBs3b.

Tema 4. OcHOBHBIE 3aKOHOMEPHOCTH NMPOTEKAHUSI XHMUYECKHX peaknuid. (24 yaca)
TemnoBoit 3hdekT XUMUYECKOW peakiuud. DHIOTEPMHYECKHE M JK30TEPMUUYECKHUE

peakuuu. 3akoH ['ecca. Ternora oOpa3oBaHus BeulecTBa. DHeprusi cBs3u. [lonstue oo
sHTanbnuu. [lonsarue 06 suTponuu. Bropoit 3akoH TepMoamHamuku. DHeprus ['160ca
U KPUTEPUH CAMOIIPOU3BOILHOCTA XUMUYECKON PEaAKITUH.

CKOpOCTh XMMHUYECKMX pPEaKUMl MW €€ 3aBUCUMOCTb OT MPHUPOJBl PEArupyrommx

BEILIECTB, KOHLECHTPALIMM PEAreHTOB, TEMIEPATYPhl, HAIMYHS KaTaIW3aTOpa, IUIOMIAAH
MOBEPXHOCTU PEArupyroluX BEIIECTB. 3aKOH JeWCTByrommx macc. [IpaBuno Banrt-
I'odpda. [lonsatue o0 3HEpruM aKTUBAUMU U 00 SHEPrEeTHUECKOM NpO(]HIIE pEeaKIuH.
['omoreHHblli W reTeporeHHbIM KaTanu3. [IpuMepbl KaTanUTUYECKHX ITPOLIECCOB B
TEXHHMKE U B )KUBBIX Oopranu3mMax. @epMeHThl Kak OMOJIOrMYeCKrUe KaTaau3aTophl.

OOpatumble peakimu. Xumudeckoe paBHoBecue. [lpunuun Jlelllatenbe. Koncrtanta

paBHOBecusa. PaBHoBecue B pacTBopax. Koncrantel nuccoumanuu. Pacuer pH
PacTBOPOB CUJIbHBIX KUCIIOT U

uienoyveil. [lpouszgedenue pacmsopumocmu.

Psan aktuBHOCTH MeTayioB. lloHsATHE O CTaHAAPTHOM DJIEKTPOJHOM TMOTEHIMATE U

ANEKTPOABIIKYIIEN CHUJIE PEAaKIMU. XUMHYECKME HCTOYHUKHM TOKA: TaJbBAHUYECKHE
AJIIEMEHTBI, aKKYMYJISTOPBI U TOIUIMBHBIE 3JIEMEHTHI. DJIEKTPOJIM3 PACILUIABOB U BOJAHBIX
PacTBOPOB 3JIEKTPOIUTOB. 3aKOHbI INEKMPOIU3A.

Tema 5. Xumuueckasi Texnosorus. (8 yaca)

OCHOBbBIE IIPUHLHUNBI XUMHUYECKOW TEX HOJOrMU. [IpOM3BOICTBO CEPHOM KHCIIOTHI

KOHTaKTHBIM

cnocobom. XumusMm tmpouecca. CpIpbe IS MPOU3BOACTBA CEPHOM  KHUCIIOTHI.
TexHosornyeckas cxema npoiecca, IpoLecChl U armaparkl.

[TpousBoacTBO ammuaka. XuMHU3M Tporecca. OnpenesieHue ONTUMAIIbHBIX YCIOBUIA

npoBeaeHus peakiuu. [[pyHOUN TUPKYISIOAA U €r0 peanu3alrs B TEXHOJIOTHYECKOU
CXeMe.
Merannyprus. Yepnas wetamtyprusi. JlomeHHbId mnponecc (CbIpbe, YCTPOMCTBO

JOMEHHOW Meun, XMMHU3M Tpoliiecca). [[pou3BoacTBO cTanu B KUCIOPOJIHOM KOHBEPTEPE
U B AJIEKTPOIIECYAX.

Opranunuyeckuit cunte3. Cummesbl Ha ocHoBe cunmes-eazd. 1Ipou3BOACTBO
MeTaHO0JIa. DKOJIOTHS ¥ TIPo0JieMa OXpaHbl OKPYKAIOMeH cpeabl. «3eIeHas »XUMUS.
Tema 6. Xumus B ObITY U Ha cJIy:K0e o0urecTBa. (23 yaca)

Xumus  mumy.  JKupel, Oenku, yriaeBoabl, BUTaMUHBL [lumieBsie 100aBKH, WX



Kjaccupukanus. 3anpeuieHHble M pa3pelleHHble MUIIEBble a00aBku. JlekapcTBeHHbBIE
cpeactBa. Kpacku v murmeHTsl. [IpuHIANGI OKpamBaHus TKaHEU. XUMHSI B CTPOUTEIBCTBE.
[lement, OeroH. CTekno M KepaMuka. TpaJMLIMOHHBIE U COBPEMEHHBIE KEPAMUYECKUE
maTtepuaisl. CBepxmpoBojsiias Kepamuka. beitoBas xumus. OtrOenuBaromue CpencTBa.
XUMHsL B CENbCKOM X03siicTBe. MHCeKTMIMABI M necTuiuabl. CpelcTBa 3alMThl PACTEHUN.
Penemnentel. OCOOEHHOCTH COBPEMEHHOM HayKu. METOM0I0rusl HaydHOI'O HCCIIEAOBAHUS.
Ilpogpeccusn xumuxa. Mamemamuueckasn xumus. Ilouck xummud eckor nupopmauuu. Paboma
¢ bazamu OaHHbIX
TemaTnueckoe mianuposanme. 10 kiacc (mpopuabHBINA YPOBEHD)
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1 | Teopermieckie OCHOBBI 1 ) 1 [ToGyxnenne 00yyarouuxcs
. COOMI0aTh Ha YPOKE HOPMBI
HEOPraHMYECKOH XUMUH 7

MOBEJICHNS, TPaBHiIa OOIICHUSI
CO CBEPCTHHKAMH U
nefaroram,
COOTBETCTBYIOIINE YKLy
IIKOJIBI, YCTAaHOBIICHUE 1
MOIepIKKa
ImoOposkenaTensHON aTMoc(epHI;
-yCTaHOBJICHUE
ITOBEPUTEIIBHBIX OTHOIICHUIH
MEXY YIUTEIIEM H €T0
[YI€HUKaMH, CIIOCOOCTBYIOIINX
MO3UTHBHOMY BOCIIPHSATHIO
oOyuaromuxcst TpeOoBaHUHN 1
MPOCKO YUUTEINS Yepe3 KUBOU
ITHaIor, MPUBJICYEHHE X
BHIMaHHMS K 00CyX1aeMoi Ha
ypoKe nHpOpMaIuy,
AKTUBH3AIINIO UX
MO3HAaBATENLHOM JIESITEIBHOCTH
Yyepe3 HCIOIb30BaHHe
3aHUMATENbHBIX DJIEMEHTOB,
MCTOPUH U3 KU3HH
COBPEMEHHHKOB;

-npuMenenne UKT u
IMUCTaHIIMOHHBIX
00pa3oBaTeIbHBIX TEXHOJIOTHHA
00ydeHMS, 00ECTICYHBAIOTITIX
COBpEMEHHBIE aKTHBHOCTHU
oOyJaronmxcs
(TIporpaMMBI-TpEeHAXKEPHI,
TECTHI, MyJIbTUMEUIHHBIC IPE3CHTANH, 00yJaromye
CaiiThl U z1p.)




OCHOBHBIE TOHATHS

OpraHNYeCcKON XUMHUU

[3XY

npumeHenue UKT u
ITICTAaHITMOHHBIX
00pa3oBaTeIbHBIX TEXHOJIOTHIA
00yUeHMS, 00CCTICYHBAIOTITIX
COBpEMEHHBIE aKTUBHOCTH
oOyJarommxcs
(TporpamMMBI-TpEeHaKEPHI,
TEeCTBI, MYJIbTHMETUITHBIE
Mpe3eHTanru, o0yJarommue
CaiiThI U Jp.);

-IIPUMEHEHNE BUI0B
IMEATELHOCTH CO CIIOBECHOM
(3HaKOBOI1) OCHOBOM:
caMocCTOsITeNTbHAsT paboTa ¢
TEKCTOM Y4eOHUKa,
HaYYHO-TIOYJISIPHON
imuTepaTypoi, pa3oop u
CpaBHEHHE MaTepHala 1o
HECKOJIbKIM MCTOYHHUKAM, YTO
MO3BOJIUT HAXOOUTH
[EHHOCTHBINA aCTIeKT Y4eOHOTO
3HaHWS 1 HH)OPMaIIUH,
O6eCHe‘II/IBaTL €T0 NIOHUMaHHE€ 1 YCBOCHHUE
00y4JalOIUMUCS

VYriesonopoast

VHULMAPOBAHUE U MOJACPKKA
KCCIIEA0BATEIBCKON
IesATEILHOCTH B (hopMe
VHIUBUIYABHBIX U
CPYIIIOBBIX IPOEKTOB, YTO
maeT BO3MOKHOCTh
MproOpecTH HABBIKK
CaMOCTOSITEJIbHOTO PELLICHUS
TEOPETUIECKON MPOOIEMBI,
reHEPUPOBAHUS M OPOPMIICHUS
COOCTBEHHBIX HJIEH,
YBaYKUTEIHHOTO OTHOILLIEHHUS K
YYXKUM UM, ITyOTMUHOTO
BBICTYIICHUS,
ApPTYMEHTUPOBAHUS U
OTCTauBaHUs CBOEU TOUKHU
BpEHUS; -IIPUBJICUCHNE BHUMAHUS
oOyJaromuxcs K IEHHOCTHOMY
ACIIEKTY U3YYaeMbIX Ha YpOKax
MPEIMETOB U SIBJIEHUU,
WHUIIMHPOBAHUE 00CYKICHUH,
BBICKA3bIBAHUI CBOETO
MHEHWUS, BEIPAOOTKH CBOETO
IMTMYHOCTHOTO OTHOIIEHUS K
M3y9aeMbIM COOBITHSM,
STBJIICHHSIM, JTATIAM.

Kucnoponconepxarue
OpTaHNYECKHE COCTMHEHUS

=

WHUIIMHPOBAHUE U TIOICPIKKA
KCCIIE0BATENBCKON
InesiTeIbHOCTH B (hopme
HMHOINBUAYAJIbHBIX WU
IPYMIIOBBIX TPOEKTOB, YTO
IMaeT BOBMOYKHOCTB
MPUOOPECTH HABBIKU
CaMOCTOSITEIILHOTO PEIICHUS

[T€OPETUUECKON MPOOIEMBI,




reHEPUPOBAHUS U OOPMIICHHS
COOCTBEHHBIX UACH,
[YBaYKUTEIHLHOTO OTHOILECHHUS K
IyKAM HJIESIM, TTYOJTUIHOTO
BBICTYIUICHUS,
ApPTYMEHTUPOBAHHUS U
O0TCTanBaHUs CBOCH TOUKH
3pCHUS;

- IPUMEHEHHUE TPYIIOBOR
paboThI, KOTOpask y4uT
KOMaHIIHO# paboTte u
B3aWMO/ICHCTBUIO, UTPOBBIX METOTHK;
-IPUMEHEHNE BHJIOB
IMEATEBHOCTH CO CIIOBECHOM
(3HAaKOBOI) OCHOBOIA:
camocTosITeNbHAsE paboTa ¢
TEKCTOM Y4eOHHKa,
Hay4YHO-TIOMYJISIPHON
ImuTepaTypoi, pa3dop u
CpaBHEHHE MaTepuana 1o
HECKOJIBKHM UCTOYHUKAM, YTO
MO3BOJIUT HAXOJHUTh
[IEHHOCTHBIN aCIeKT Y4eOHOTr0
3HaHWS U HH(OpMAIINH,
00ecreyrBaTh €ro NOHUMAHUE U YCBOCHHUE
oOyJaronuMucs.

A30T- U cepocojiepKaIie
COCTUHEHHUS

MPHUBJICYCHUE BHUMAHHUSI
oOydaromuxcs K IEHHOCTHOMY
ACTIEKTY M3Yy4aeMbIX Ha ypoKax
MPEIMETOB U SIBJIEHUU,
WHUIIMAPOBAHNUE O0CYKICHUH,
BEICKA3bIBAaHUA CBOETO
MHEHUS1, BEIPAOOTKH CBOETO
ITUYHOCTHOTO OTHOIICHHS K
M3yd9aeMbIM COOBITHSM,
SIBIICHUSIM, JIHIIAM;
-npumenenne UKT u
ITUCTAaHITMOHHBIX
00pa3oBaTeIbHBIX TEXHOJIOTUI
00y4deHus1, 00eCIICUNBAIOIINX
COBpEMEHHBIE aKTUBHOCTH
oOydaronmxcs
(TIporpaMMBbI-TpEeHaXKEPHI,
TECThI, MYJIbTHMETUIHBIE
npe3eHTannu, o0yJaromue
CalTHI U 1Ip.);
-MHUIIMAPOBAHHE U TOJIEPIKKA
MCCIIEI0BATENBCKON
IesATeIbHOCTH B (hopMe
WHIMBHUYaJbHBIX H
IPYMIIOBBIX TPOEKTOB, YTO
ImaeT BO3MOKHOCTh
MPHOOPECTH HABBIKU
CaMOCTOSITETIHHOTO PEIICHUS
TEOPETUIECKON MPOOIEMBI,
reHEepUPOBAHUS U OQOPMIICHHS
COOCTBEHHBIX UACH,

Hy6J'II/I‘lHOFO BBICTYIIJICHUSA

YBA)KUTCJIbHOTO OTHOIICHHUSA K YY>XKUM UJCAM,




buonornyecku akTUBHBIE
BC€IICCTBA

[3XY

[IPUMEHEHUE BUJIOB
IMEeATEIBHOCTH CO CIIOBECHOM
(3HaKOBOI) OCHOBOM:
caMoCTOsITeNTbHasE paboTa ¢
TEKCTOM Y4eOHHKa,
HaYYHO-TIOITYJISIPHON
imuTepaTypoi, pa3dop u
CpaBHEHME MaTepuana 1o
HECKOJIBKMM UCTOUYHUKAM, YTO
MO3BOJIUT HAXOAHUTH
[ICHHOCTHBIN acIleKT y4eOHOTO
3HAHWSA 1 HHPOpPMAIIHH,
o0ecrnieynBaTh €r0 IOHUMAHUE
U TIepeKUBaHNE
00ydJaronuMHucCs

- npumenenue KT u
ITUCTaHIIMOHHBIX
00pa30BaTEIbHBIX TEXHOJIOTHH
00y4deHus1, 00eCTIeUNBAIOIINX
COBPECMCHHBIC aKTUBHOCTHU
oOyJaronmxcs
(TIpOTpaMMEBI-TpEeHAXKEPHI,
TECThI, MYJIbTHMEIUIHbBIC MPE3CHTAIINH,00ydatolue
caliThl 1 JIp.)

BricokoMonekysipHbIe
COCTUHEHUS

NPUMEHEHUE BUIOB
IMEATETLHOCTH CO CIIOBECHOM

(3HaKOBO¥) OCHOBOM:

camocTosTenpHas paboTa ¢

TEKCTOM Y4eOHUKa,
Hay4HO-TIOIYJISIPHOM

imuTepaTypou, pazoop u

CpaBHEHHE MaTepHaia 1o

HCCKOJIbKUM HCTOYHHKAM, YTO
MMO3BOJIUT HAXOIUTH

[ICHHOCTHBIN aCIeKT Y4eOHOTO 3HAaHHS U
WH(pOpMAITUH,

obecrieunBaTh €ro IOHUMaHUE

U [IepeKNBaHUe

00yJaronuMucs;

-100YKIeHNE 00YyYaroIIUXCs
COOI0IaTh HA YPOKE HOPMBI
MOBE/ICHHMS, ITpaBUIIa OOIICHUS

CO CBEPCTHHKAMU H

nejaroraMm,

COOTBETCTBYIOIINE YKIIaLy

IIKOJIbI, YCTAaHOBJICHUE U

MoJIepKKa ToOpokenaTelbHOH atMochepsl.

PesepBHoe Bpems

HTOTO0

13




Xumus. 11 kaace (mpopuiibHbI YPOBEHb)
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[MoOyxneHue oOyJaromuxcs
COOTFOIaTh HA YPOKE HOPMBI
IMOBCACHUA, IIpaBUJIa O6HICHI/IH
CO CBEPCTHUKAMU H
[efaroram,
COOTBETCTBYIOIIME YKIIaLy
[IIKOJIbI, YCTAHOBJICHUC U
MoJIepPKKa
ImoOpoXxkenaTenbHOM aTMOC(hepsl;
-yCTaHOBJICHUE
IMOBECPUTCIIBHBIX OTHOIIIEHUN
MEXIY YIUTEIIEM U €T0
[Y4€HHKaMH, CIIOCOOCTBYIOLINX
ITO3UTUBHOMY BOCIIPUATHIO
oOydatomuxcs TpeOOBaHUHN U
pOoch0 YyUuTels yepes KUBOH
JMajior, IpruBJICYCHUC UX
BHUMaHHS K 00CYX/1aeMOi Ha
lypoke nHpopmanuy,
AKTUBU3AaIIUI0 UX
[T03HABATEJIBLHOMN NEATEIBbHOCTH
uepe3 UCII0Ib30BaAHUE
BaHUMATEIbHBIX 3JIEMEHTOB,
MCTOPUH U3 )KU3HU
COBPEMEHHHKOB;
-npumenenne UKT u
VMU CTAaHIIMOHHBIX
00pa30BaTENBHBIX TEXHOIOTHH
0Oy4deHus1, 00eCTIeUNBAIOIIINX
COBPEMCHHBIC aKTUBHOCTHU
0OyJaronuxcs
(mporpamMMBI-TpEeHaKEPHI,
[TeCTbI, MyJIbTUMEANHHBIE TPE3CHTALINY,
o0ydJaromne CaiTsl U JIp.)

OO011M€e CBOIICTBA METAIIIIOB

rpumenenue UKT u
MUCTaHIMOHHBIX

06paBOBaT€J'II>HBIX TEXHOJIOTHI




0Oy4deHUs1, 00ECTICUNBAIOIIINX
COBPEMEHHBIE aKTHBHOCTH
oOyJaronmxcs
(TporpaMMBI-TPEHAXKEPHI,
TECTBI, MyJIbTUMEIUIHBIC
Mpe3eHTanH, 00yJaroIme
CaiiThI U JIp.);

-[IPUMCHEHHE BUIOB
IMEATENIEHOCTH CO CIIOBECHON
(3HaKOBOI1) OCHOBOM:
caMocTosITeNIbHAsL paboTa C
TeKCTOM y4eOHUKa,
Hay4YHO-TIOMYJISIPHOM
imuTepaTypoi, pa3oop u
CpaBHEHHE MaTepHraia 1o
HECKOJIBKUM UCTOYHHKAM, YTO
ITO3BOJIUT HAXOOUTH
[IEHHOCTHBIN aCIEKT Y4eOHOTr0
BHaHWUA U MHPOPMAIIHH,
O6eCH€‘II/IBaTL €T0 NIOHUMAaHHE€ U YCBOCHHUE
00yYJaIOITUMUCS

MeTannsl T1aBHBIX

HOATPYIII

11

MHULIMUPOBAHUE U TIOJIEPHKKA
ICCIIE0BATENBCKON
InesiTeIbHOCTH B (hopme
WHIWBUIYaTbHBIX U
CPYMIIOBBIX IPOEKTOB, YTO
ImaeT BO3MOKHOCTh
MproOpecTH HaBBIKK
CaMOCTOSITETIBHOTO PELICHHUS
TeOPETHUIECKOI MPOOIIEMEI,
reHeprpOBaHUs U OQOPMIICHHS
COOCTBEHHBIX MIIEH,
[YBaYKUTEIILHOTO OTHOILLECHHUS K
TYKHM UJIESM, ITyOIINIHOTO
BBICTYIUICHUS,
ApPTYMEHTUPOBAHHUS U
0TCTaMBaHUs CBOEH TOUKH
BpEHHUS; -TIPUBJICUCHIEC BHUMAHUS
00yyaroImumxcs K HEHHOCTHOMY
ACTIEKTY M3y4aeMbIX Ha ypoKax
[PEIMETOB U SIBJIEHUU,
MHUIIMUPOBAHUE 00CYKIACHUH,
BBICKA3bIBAHUI CBOETO
MHEHUS1, BBIPAOOTKH CBOETO
ITIYHOCTHOTO OTHOIIICHHS K
M3y4aeMbIM COOBITHSIM,
SIBJICHUSIM, JTHLIAM.

MerTaniel TOOOYHBIX|
[IOArPYyIIL

11

MHATIMAPOBAHUE U MTOJICPKKA
CCJICI0BATCILCKOM

e TeIbHOCTH B (hopMe
MHIUBUTY ATHHBIX U
CPYIIIOBBIX MIPOEKTOB, YTO
ITacT BO3MOKHOCTh
MPHOOPECTH HABBIKU
CaMOCTOSITEITEHOTO PEIICHHUS

[TEOPETUYECKON MPOOIEMBI,




reHepupOBaHUs U OQOPMIICHHS
COOCTBEHHBIX UACH,
[VBOKUTEITHHOTO OTHOIICHHUS K
TY>KHM UAESM, ITyOINIHOTO
BBICTYIIICHUS,
ApPTYMEHTUPOBAHHUS
0OTCTarBaHUs CBOCH TOUKH
BpeHHS;

- IPUMEHEHUE TPYIIIOBOM
paboThI, KOTOpask y4uT
KOMaHIHOH paboTe u
B3aMMOJICHCTBUIO, UTPOBBIX METOJHUK;
-IPUMCHEHHE BHJIOB
MEesITEILHOCTH CO CJIOBECHOM
(3HaKOBOI) OCHOBOIA:
caMocCTOsITeNTbHAsT paboTa ¢
TEKCTOM Y4eOHHKA,
Hay4YHO-TIOITYJISIPHOM
lmuTepaTypoi, pa3dop u
CpaBHEHHE MaTepuana 1o
HCCKOJIbKMM HCTOYHHKAM, 4YTO
[MO3BOJIUT HAXOHUTh
[ICHHOCTHBIN aCIIEKT Y4eOHOTO
BHaHUS 1 UHPOPMAIHH,
oOecrieynBaTh €ro IOHUMAaHHUE

U YCBOCHHE 00YUYaIOIUMHUCS.

CTpoeHue BemmecTa 8 [pHUBJICUYCHNE BHUMAHHS
00y4aroImuxcst K IEeHHOCTHOMY

ACTICKTY M3y4aeMbIX Ha ypOKax
[PEMETOB U SIBIICHUH,
MHUITMMPOBAHUE O0CYKICHHUH,
BBICKA3bIBAHUI CBOETO
MHEHUS, BBIPAOOTKH CBOETO
ITUYHOCTHOTO OTHOIICHHS K
M3ydaeMbIM COOBITHSIM,
SIBIICHUSIM, JTHIIAM;
-nnpuMmenenne UKT u
ITUCTAHIIMOHHBIX
00pa3oBaTeIbHBIX TEXHOJIOTUI
0OydeHus1, 00eCTIeUNBAIOIINX
COBpEMEHHBIC aKTUBHOCTH
00yYarONUXCs
(TporpaMMBI-TpEeHaKEPHI,
TeCThI, MYJIbTHMETUIHBIE
Mpe3eHTannu, 00yJaromme
CaiiThI U Jp.);

-MHUALIUUPOBAHUE U TIOJIICPIKKA
MCCIIEA0BATENBCKOM
InesiTeIbHOCTH B hopme
MHINBUIYaTbHBIX U
CPYIIIOBBIX ITPOEKTOB, YTO
ImaeT BO3MOKHOCTh
MproOpecTH HaBBIKK
CaMOCTOSTEITLHOTO PEIICHHUS
TeOPETHUIECKOI MPOOIEeMBI,
reHepUpPOBaHUS ¥ OPOPMIICHUS
COOCTBEHHBIX HJICH,




YBA)KUTCJIbHOTO OTHOHICHUSA K
[1YXKHUM UOCAM, HY6JII/I‘IHOI‘O BBICTYILJICHHUA

TCOpCTI/I‘lCCKOG OIIMCAaHHUC
XHUMHUYCCKHUX pCaKHI/Iﬁ

17

MMPUMEHEHUE BUIOB
MesITeILHOCTH CO CJIOBECHOM
(3HaKOBOI1) OCHOBOM:
caMocCTOsITeNTbHAsT paboTa ¢
TEKCTOM Y4eOHHKa,
HAYYHO-TIOTYJISIPHON
lmuTepaTypoi, pa3dop u
CpaBHEHHE MaTepHala 1o
HECKOJIBKMM UCTOUYHUKAM, YTO
MMO3BOJIUT HAXOTUTh
[EHHOCTHBINA aCTIeKT Y4eOHOTO
BHaHUS 1 UHPOPMAIHH,
oOecrieynBaTh €r0 IOHUMAaHUE
1 TIepeXKIBaHHE
00y4JaIOIUMHUCS

- npumenenue KT u
ITACTAaHITMOHHBIX
00pa3oBaTeIbHBIX TEXHOIOTUH
0Oy4deHUs1, 00CCIICUNBAIOIINX
COBpEMEHHBIE aKTUBHOCTH
oOyJaromxcs
(porpaMMBbI-TpeHaXKEPHI,
[TCCTHI, My.]'II)TI/IMeIlI/II\/'IHI)IG IMpe3CHTalu,
oOyuJarome caThl U JIp.)

XuMHudecKas TEXHOJIOTHS

MMPUMEHEHHUE BUIOB
IMEATEILHOCTH CO CIIOBECHOM
(3HaKOBOI) OCHOBOIA:
camocTosTenbHas paboTa ¢
TEKCTOM Y4eOHUKa,
Hay4YHO-TIOIYJISIPHOM
ImuTepaTypoi, pa3dop u
CpaBHEHHE MaTepuaa 1o
HECKOJIBKMM UCTOYHUKAM, YTO
MMO3BOJIUT HAXOTUTh
[EHHOCTHBIN aCTIeKT Y4eOHOTO
BHaHUS 1 UHPOpMAIHH,
oOecrieurBaTh €ro IOHUMAaHUE
1 TIepeXKBaHHE
00y4JaIOIIUMUCS

- npumenenue KT u
ITUCTAaHITMOHHBIX
00pa3oBaTeIbHBIX TEXHOJIOTHH
00ydIeHMS, 00CCTICTHBAIOTITIX
COBpEMEHHBIE aKTUBHOCTH
0OyJaronmxcs
(TIporpaMMBI-TpeHaXKEPHI,
[TEeCTHI, MyJIbTUMEIUHHbBIE TPE3CHTAIINH,
oOyJarolue calThl U JIp.)

XUMHSA B IIOBCEIHEBHOMI
JKU3HU

[MPUMEHEHUE BUIOB
IesITENIbHOCTH CO CIIOBECHOM
(3HAKOBOI1) OCHOBOM:
camocTosTenbHas paboTa ¢
TEKCTOM y4eOHHKa,

Hay4HO-TIOIYJISIPHOM




muTepaTypoi, pasdop u

CpaBHEHHE MaTepHaia 1o

HECKOJIBKUM UCTOYHHKAM, YTO
MO3BOJIUT HAXOIUTh

[ICHHOCTHBIN aCIeKT y4eOHOTO 3HAaHHS U
MH(DOpMAaITHy,

0OeCIIeunBaTh €ro MOHMMaHKE

M TIepe)KNBaHUC

0OyJaloIUMHCH;

-o0y>KAeHne 00yJaromuxcs
COOMI0IaTh Ha YPOKE HOPMBI
MOBE/ICHMS, ITPaBUIIa OOIICHNS

CO CBEPCTHUKAMH U

[earoramu,

COOTBETCTBYIOIUE YKIIa Ly

[IKOJIBI, YCTAaHOBJICHUE 1

MOJIICPIKKA JTOOPOIKETATEITBHON aTMOC(EPHI.

XuMus Ha CITyKOe
obmiecTBa

MPUMEHEHUE BH/IOB
MEeSITENLHOCTH CO CIIOBECHOM

(3HAKOBOI1) OCHOBOM:

caMocTosITeIbHas paboTa ¢

TEeKCTOM y4eOHUKa,
Hay4YHO-TIOIYJISIPHOM

imuTepaTypou, pazdoop u

CpaBHEHHE MaTepuaa 1o

HECKOJIBKHM UCTOYHUKAM, YTO
IIO3BOJIUT HAXOOUTH

[EHHOCTHBIN aCTIEKT Y4eOHOTO 3HAHUS U
MH(pOpPMAITIH,

0OecIeYnBaTh €ro MIOHUMAaHUE

1 TIepeKUBAHIE

0OyJaroIuMHCH;

-I100YKICHNE 00yYaroIIUXCs
COOMI0IaTh HA YPOKE HOPMBI
MOBEICHMS, TPaBHIIA OOIICHUSI

CO CBEPCTHHKAMU U

[earoramMm,

COOTBETCTBYIOIINE YKLy

[IIKOJIBI, YCTAHOBJICHUE U

[MOJIICPXKKa JTOOPOIKEIATEIIBHON aTMOC(EPHI.

=

XHUMUS B COBPEMEHHOM

HayKe

MMPUMEHEHUE BUIOB
IMeATENIBHOCTH CO CIIOBECHON

(3HAKOBOI) OCHOBOIA:

caMoCTOsITeNTbHAs paboTa C

TEKCTOM Y4eOHHKa,
Hay4YHO-TIOIYJISIPHOM

ITUTEpaTypoi, pazdoop u

CpaBHEHHE MaTepHalia 1o

HECKOJIbKMM MCTOYHHUKAM, YTO
MO3BOJIUT HAXOJHUTh

[IEHHOCTHBIN aCIeKT y9eOHOTO 3HAHUS U
MH(OPMaIIH,

oOecrieunBaTh €ro TOHUMaHNE

W TIepe)KUBaHHE

0OyJaromuMucs;




-o0y>KAeHne 00yJaromuxcs

CO0ITIOTaTh HA YPOKE HOPMEI

MOBEJICHMS, TPaBHIIA OOIICHUSI

CO CBEPCTHHKAMH U

exaroram,

COOTBETCTBYIOIIHE YKIIALy

[IIKOJIBI, YCTAHOBJICHUE U

MoJAepsKKa 100pokenaTeIbHOH aTMochepsl.

e = & 6 0w
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