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IIpeameTHast 001acTh «ECTeCTBEHHO-HAYYHbIE NIPeAMEThD)

YueoOnbiii npeamet (kypc) - XUMUSA
IosicHuTeIbHAS 3aNMUCKA

PabGowas mporpamma mo xumum Jjausi 10-11  kmaccoB cocraBieHa Ha  OCHOBE:
OyHIaMEHTABHOTO Siipa cojlepkaHusi oOmero oOpa3oBaHus, TpeOoBaHuil K pe3yiabTaTam
cpenHero o01ero o0pa3oBaHusl, MpeacTaBieHHbIX B PenepanbHom ['ocynapcTBernom Ctannapre
Cpennero OOpa3oBaHHs; MPUMEPHBIX HporpamMM Mo ydeOHbIM mnpeameTam «Xumus 10-11
Kacce» (BToporo nokosieHus) M., IIpoceemienne, 2019; aBropckoit yueOHoi nmporpammsl O. C.
I'abpuensna u C.A. CnaakoBa «Xumus. 10-11 kiacc. Paboune nporpammel. ba3oBblit ypoBeHBY.
M.: Ilpocemenne, 2019; ocHOBHOW 00pa30BaTEIBHONH NPOTPaMMBI CPEIHETO OOIIEro
obpazoBanuss MKOVY COII um. A. A. ®daneesa c. UyryeBka. B paboueii mporpamMmme Taxxe
YUUTBIBAIOTCSI OCHOBHBIE HAeW M TmojoxeHus [Iporpammbl pa3Butvss W (OPMHPOBAHUS
YHHUBEpPCAJbHBIX y4eOHBIX NEWCTBUU [JIs cpenHero obmero oOpa3oBaHHs U cOOIOAaeTCs
MIPEEMCTBEHHOCTD C MTPOTrpaMMOI OCHOBHOT'O 00I1IETO 00pa3oBaHus.
Jannas pabouas mporpaMma OpHUEHTHPOBAHA Ha HCIOIB30BAaHUE YYECOHHMKOB MO XUMHUU U
yaeOHO-MeToinuecKuX nocobuit YMK, co3gaHHBIX KOJJIEKTHBOM aBTOPOB MO PyKOBOACTBOM O.
C. I'abpuernsina.
B pabodeii mporpamMme NpeaycMOTPEHO pPa3BUTHE BCEX OCHOBHBIX BHIOB JICATEIHHOCTH
o0y4yaeMbIX, MPEACTAaBICHHBIX B IpOrpaMMmax JUlsi HAdaJbHOTO OOIIEr0o M OCHOBHOI'O OOIIEro
oOpaszoBanusi. OJHaKo coaep)kKaHHE JaHHOW pabodeil mporpaMmMbl HMEET OCOOCHHOCTH,
00yCJIOBJICHHbIE, BO-TIEPBBIX, NPEAMETHBIM COAEPKAHUEM U, BO-BTOPBIX, MCUXOJIOTHMYECKHUMHU
BO3PACTHBIMU OCOOCHHOCTSIMH 00y4aeMbIX.
[Tpu n3y4yeHnu XMMHUH, T7I€ BEYLIYIO pOJIb UTPAECT O3HABATENbHAS AeATEIbHOCTh, OCHOBHBIE
BUJIBI YUCOHOH AESITETHHOCTH O00YJaIONINXCSl HA YPOBHE YUEOHBIX IEHCTBUI BKIFOYAIOT YMECHHUS
XapaKTepu30BaTh, OOBSACHATH, KIacCU(UIMPOBATH, BIAJETh METOJaMU HAYYHOTO TO3HAHWSI,
MOJTHO W TOYHO BBHIpAXKaTh CBOM MBICITH, apryMEHTHPOBATh CBOIO TOUKY 3peHHs, paboTarh B
rpy1Ie, IpeACcTaBIsATh U COOOIATh XUMHUECKYI0 MH(OPMAIMIO B YCTHON U MUCBMEHHOH opme
u JIp.
OnHoil M3 BaXHEHIIMX 3a7ay OOy4YeHUS B CpeaHEeH IIKoyie SBISEeTCS IOJrOTOBKA
o0yJaromuxcs K OCO3HAHHOMY ¥ OTBETCTBEHHOMY BBIOOPY JKM3HEHHOTO M TPO(ECCHOHATHLHOTO
nytd. O0yyaromuecs J0JKHBI HAYYUThCSI CAMOCTOSITEIIBHO CTABUTH 1IEJTU M ONPEAEIATh IYTH UX
JOCTHKEHHSI, UCIIOJIb30BaTh MPUOOPETEHHBII B LIKOJIE OMBIT JEATEIbHOCTH B PEaIbHOM KHU3HHU,
3a paMKaMmH y4eOHOro Iporecca.
CoracHo 00pa30BaTEIPHOMY CTAHIAPTY 2AAGHbLE UeU CpeOHe20 00ue20 00pa308aHUsL.
1) ¢opMupoBaHHe 1ETOCTHOTO MPEACTABICHUS O MUPE, OCHOBAHHOI'O Ha MPHOOPETEHHBIX
3HAHMAX, YMEHUSIX U CII0co0ax AesITeIbHOCTH;
2) npuoOpeTeHue ONbITa Pa3HOOOPA3HOM EATEILHOCTH, ONBITAa TO3HAHUS M CAMOITO3HAHMUS;
3) MOATOTOBKA K OCYIIECTBICHUIO OCO3HAHHOT'O BRIOOpA MHAMBUIYAIbHON 00pa30BaTeIbHON
WK PO EeCCUOHATTBHON TPACKTOPHUH.
Bonbiroii Bkiiag B TOCTHXKEHUE STUX LIEJIeH CpeJHero oo1iero oopa3oBanys BHOCUT U3yYeHUe
Xumuu, KOomopoe npu3eano odecneuums:.
e (opMuUpOBaHHE CHCTEMBl XMMHYECKHX 3HAHUH KaK KOMIIOHEHTa €CTECTBEHHOHAYUHOM
KapTHUHBI MUPA;

® Dpa3BUTHE JIMYHOCTH OOYYaIOUIMXCS, WX HWHTEIUIGKTyaJlbHOE ¥  HPABCTBEHHOE
COBEPILIEHCTBOBAaHME, (OPMHUPOBAHHWE Yy HHMX T'yMAaHUCTUYECKMX OTHOIIEHUH U
9KOJIOTUYECKH IeJIeCO00Pa3HOT0 TIOBEACHUS, B OBITY U TPYIOBOH 1A TEIEHOCTH;

e BBIPabOTKY y 00yUaromuxcs IOHUMaHUs 00IIeCTBEHHON NOTPEOHOCTH B pa3BUTUU XHUMUH,

a Taxke GOpMUPOBAHUE Y HUX OTHOILICHUS K XUMHUHM KaK BO3MOXHOU oOnactu Oyaymieit
MPAKTUIECKON IEATEIIEHOCTH;



e (QopmupoBanue ymeHuil 0e30macHOro OOpalieHHs ¢ BEIIECTBAMH, UCIOJIb3yeMBIMU B
IIOBCEIHEBHOM KU3HU.

Llenamu uzyuenun xumuu ¢ cpeoHeil WKo1e AGNAIOMCA:

1) ¢popmupoBanue y oOyyaromuxcs yMEHUs] BUJACTh U MMOHUMAaTh LIEHHOCTh 00pa3oBaHus,
3HaYMMOCTh ~XMMMYECKOI'O 3HAaHUS JUIsI KaXIOro 4eJoBeKa, HE3aBHCHUMO OT  €ro
poeCCHOHABHON eI TETLHOCTH; YMEHHI pa3iindyaTh (PakThl U OI[CHKH, CPABHUBATH OLICHOYHBIC
BBIBOJIbI, BUJIETh MX CBS3b C KPUTEPHSIMH OIICHOK U CBSI3b KPUTEPHEB C ONPEACICHHON cUCTEMON
LEHHOCTEH, (GOpMyJINpOBaTh U 00OCHOBBIBATH COOCTBEHHYIO IIO3ULIUIO;

2) ¢opmupoBaHre y 0OydYaIOUIMXCS LEIOCTHOTO MPEICTABICHUS O MUpPE U POJIU XUMHUH B
CO3/IaHMHM COBPEMEHHOM €CTeCTBEHHOHAY4YHOH KapTHHBI MHUpA; YMEHHS OOBICHITH OOBEKTHI U
MPOLIECCHl  OKPYXKAIOIIEH JIEUCTBUTENBHOCTH — MPUPOJHOM, COLMAIBHOM, KYJIBTYPHOM,
TEXHUYECKOH CpeJibl, — HCIIONIB3YS U1 STOI'0 XUMHUUECKUE 3HAHUS;

3) npuobpeTeHre 00yJaroIIMMHCS OIbITa Pa3HOOOPA3HON JIEATEIILHOCTH, ONbITA MTO3HAHUS U
CaMOIIO3HAHUS; KITFOYEBBIX HABBIKOB (KIIFOYEBBIX KOMIIETEHTHOCTEH ), MIMEIONINX YHUBEPCAIHHOE
3HaYeHHEe JJIS Pa3IMuYHBIX BHUJOB JEATEIbHOCTH — HAaBBIKOB pEHICHUS NpoOJeM, HMpUHATHS
pelIeHui, moucka, aHanu3a U 00paboTKN HHPOPMAIMHY, KOMMYHUKATUBHBIX HAaBBIKOB, HABBIKOB
M3MEpEHUH, HABBIKOB COTPYIHHYECTBA, HABBIKOB 0€30MacHOTrO OOpalleHHs C BEIEeCTBAMU B
MOBCETHEBHOM JKU3HMU.

Henp peanuzanuu JaHHOW 00pa30BaTENbHOW IMPOTPaMMBI  COCTOMT B  JIOCTHIKCHUHU
o0yJaroImuMucs pe3yIbTaTOB U3YUEHHs IpeaMeTa «XUMus» Ha 6a30BOM ypOBHE B COOTBETCTBUU
¢ TpeboBanusimu, yctaHoBIeHHBIME DPI'OC COQ. IloctaBneHHas 1elb TOCTUTACTCS B YCIOBUSAX
00pa30BaTeNIbHON Cpebl C UCIOIB30BaHNEM 000pynoBanus HeHTpa «Touka pocTay.

O0mas xapakTepucTHKA y4eOHOro Kypca

Kectkuil TUMUT BpeMEHH, OTBEJIEHHBIH Ha H3ydyeHUE XMMHHM Ha 0a30BOM YpOBHE, U
COOTBETCTBHE O00pa30BATEIBHOMY CTaHAAPTY OMNPEACIWIN TIIATEeIbHBI OTOOp copepikaHus
Kypca XUMHH, KOTOPBIH ITO3BOJIUT:

® COXpaHUTh JOCTATOYHO LIEJOCTHBIM M CUCTEMHBIN KypC XUMHUHU, KOTOPBIA (pOpMUPOBAIICS
Ha MPOTSKEHUH JECATKOB JIET, KAK B COBETCKOM, TaK U B POCCUUCKOMN LIKOJIE;

® 0CBOOOJNTH KypC OT M3JIMIIHE TEOPETU3MPOBAHHOTO U CJIOXKHOTO MarepHuaia, I
0TpabOTKU KOTOPOTO TpedyeTcsi HeMajlo BpEMEHHU;

® MAaKCHUMAaJIbHO COKPAaTUTh TY ONUCATEIbHYIO YaCTh B COJAEPKaHUU YUeOHOM TUCHIUTITNHBL,
KOTOpasi HOCUT CYTry0O 4acTHBII XapakTep U yMECTHa, CKOpee, s MPO(UIbHBIX KOOI U
KJIACCOB;

® BKJIIOYHTH B KypC MaTepHall, CBI3aHHbBIN C TOBCEIHEBHOM KU3HBIO YEJIOBEKa, ¢ Oyaymeit
npohecCHOHAIBHOM AESITeTbHOCTBIO BBITYCKHUKA, KOTOPasi HE UMEET SPKO BBIPAKEHHOU
CBSI3U C XUMUEH.

MeToa00THYeCcKO OCHOBOM IOCTPOCHHS YU4€OHOTO COJEpKaHUS XUMUU I CpeaHen
IIKOJIBI 0a30BOTO YPOBHSI SIBUIIACH UO€s UHMEZPUPOBAHHOZ0 KYPCA, HO He eCMeCmE03HAHUSA,
xumuu.

CrtpykTypa npejaraemMoro Kypca pemiaeT JABe mpo0jIeMbl HHTETPAIlMU B 00 YACHUH XUMHUH.
IlepBast — 310 6HYMpUnpeOMemHnas unmezpayus y4€OHONH NUCHUILTUHBI «XuMus». Unes Takoi
VHTErpaly AUKTYET CICAYIOUIYI0 OYE€pPEIHOCTh U3YUYECHHSI PA3EeJIOB XMMHN: BHAYAJIE U3y4aeTCs
OpraHuveckas XMMus, a 3aTeM — XUMUs oOmas. Takoe cTpyKTyprpoBaHUE OOYCIOBICHO TEM,
4YTO 00O0OIIeHHE CONEepKaHUsl MpeaMeTa MO3BOJISET HA 3aBEpIIarolIeM 3Tane chopMHUpPOBAThH Y
BBIIIYCKHUKOB CPEAHEN IIKOJbl NPEACTABICHHE O XMMHHU KaK O LEJIOCTHOW HayKe, IOKa3aTh



€IVHCTBO €€ IOHATHH, 3aKOHOB M TEOPHUH, YHHUBEPCAJIBHOCTb M NPUMEHUMOCTb UX KaK JUIs
HEOPraHWYECKOW, TaK U JUIsl OPTaHUYECKOW XUMUU.

Bropas — 310 mescnpeomemnasn unmezpayus, No3BoJAONIas Ha 0a3e XUMUU OOBEIUHUTD
3HaHMSA 1O (u3MKe, OMOJIOTUH, Teorpaduu, SKOJOTUU B €IUHOE MOHUMaHHE MPUPOJBL, T.€.
c(hopMHPOBATH LIETOCTHYIO €CTECTBEHHOHAYYHYIO KAPTHHY OKPY KAIOLIET0 MUpPA. DTO MO3BOJIUT
CTapLIEKJIACCHUKaM OCO3HATh TO, YTO 0€3 3HaHMUU MO0 XMMHUHU BOCHPUATHE OKPYKAIOIIET0 MHpa
OyZeT HEemoJHBIM W YIIEpOHBIM, a JIOAW, HE TNOJYyYMBIIME TaKUX 3HAHUH, MOTYT CTaTh
HEOCO3HAHHO ONACHBIMU JJIi 3TOr0 MHpPA, TaK KaK XMMHYECKH HErpaMOTHOE oOpallleHHe C
BEIIECTBAMU, MaTepHallaMH 1 MPOLIECCaMU TPO3UT HEMAJIBIMU Oe1aMHU.

Kpome 3THX IOBYX BEAYIIMX HHTEIPUPYIOLIUX HAEH, KypC pealu3yeT U €LIE OJHY —
UHmMe2payUIo XUMUYECKUX 3HAHUL C 2YMAHUMAPHLIMU OUCYUNIUHAMUY: UICTOPUEH, TUTepaTypoi,
MHUPOBOU XYyH0KECTBEHHON KYJIbTYypOl. ITO, B CBOIO OUEPE/lb, MTO3BOJIIET CPEACTBAMH yUeOHOTO
npeaMeTa MoKa3aTh pojib XMMUU U B COLMAIBHON cepe 4eroBeYeCKOW NesATeNbHOCTH, T.€.
MIOJIHOCTBIO COOTBETCTBOBATH MIESIM 00pa30BaTEIbHOIO CTaHAAPTA.

Oco0eHHOCTH cofep:KaHUsl 00yUYeHHUsI XUMHMHU B cpeaHel (ITOJTHOW) IIKOJIe 00YCIOBICHBI
CrenUpUKON XUMHUHM KaK HAYKW U MOCTABJICHHBIMH TeisiMi. OCHOBHBIMHU MPOOJIEMaMH XUMHUU
SIBJISIFOTCSL. U3YyYEHUE COCTaBa M CTPOCHMS BEUIECTB, 3aBUCUMOCTH HX CBOMCTB OT CTPOEHHS,
MOJTy4eHUE BEIIECTB C 3aJaHHBIMH CBOMCTBaMH, UCCJIEAOBAaHUE 3aKOHOMEPHOCTEH XMMHYECKUX
peaKkiuii U myTel ynpaBieHUs] UMU B LIEJSIX MOJTYyYEHUs BEIIECTB, MaTepuasoB, 3Hepruu. [losTomy
B paboueii mporpaMMe Mo XMMHUH HAIIUTM OTPaXKEHHE OCHOBHBIE COJIEPKATENIbHbIE TNHUH:

e «BemecTBO» — 3HAHMS O COCTaBE U CTPOCHUU BEIIECTB, X BAKHEUIUX (PU3NUECKUX U

XUMHMYECKHX CBOMCTBAX, OMOJIOrMYECKOM JICHCTBHH.

o «XuMHUYECKas PeaKIusy — 3HAHUSA 00 YCIOBHUSAX, B KOTOPBIX MPOSIBISIOTCS XUMHUECKUE
CBOICTBa BEILIECTB, CIIOCO0AX yMpaBlIeHUS XUMUYECKUMU IPOLECCaMHU.

e «[IpuMeHeHHE BEIIECTBY» — 3HAHUS U ONBIT MPAKTUUECKON NEATEILHOCTH C BEIIECTBAMHU,
KOTOpbIE Hauboliee YacTo YHOTPEeONSIOTCS B TMOBCEAHEBHOW JKU3HU, HIMPOKO
UCIIOJIB3YIOTCSI B IPOMBILIIIEHHOCTH, CEJIbCKOM XO034MCTBE, HA TPAHCIIOPTE.

e (SI3pIK XUMHUM» — CUCTEMA BOKHEUIINX MOHATUN XUMHUU U TEPMUHOB, B KOTOPBIX OHU
OMUCHIBAIOTCS, HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB, T. €. UX Ha3BaHUA (B TOM YHCIIE
U TpUBHMAIBHBIC), XUMHUYECKHUE (DOPMYIIBI M ypaBHEHHUS, a TakKe MpaBHia MEpeBoja
“H(pOpMaAIIUK ¢ €CTECTBEHHOTO SI3bIKA Ha SI3bIK XUMUU U 0OpATHO.

MecTo npeamMeTa B y4eOHOM IJIaHe

O61mmee urcno yueOHbIX yacoB — 68 (1o 1 wacy B Hegemo B 10 u 11 kmaccax).

B cootBercTBHM ¢ 0a3uCHBIM y4eOHBIM (0Opa30BaTENbHBIM) IUIAHOM KYpCy XMMHH Ha
CTYNEHH CpEeIHEro OOMIero 0oOpa3oBaHMs NPEANMIECTBYET KypC XHUMHHA OCHOBHOTO OOIIETo
oOpazoBaHusl.

Takxum 00pa3oM, coliepkaHre Kypca B CTapIIei IIKOJIE MPEICTaBIsIeT co00it 6a30Boe 3BEHO
B CHCTEME HETPEPBIBHOTO €CTECTBEHHO-HAYYHOTO 00pa30BaHMUSI.

Pe3yabTaTrhl 0cBOeHUs1 Kypca
JlesTeNbHOCTh y4uTeNlss B OOyYEeHHUM XUMHUHM B CpeaHell (MOJHOW) IKOoJe AOKHA OBITh
HanpaBlieHa Ha JOCTIDKEHHE OOYYarolIMMHCS ONpPEIEICHHBIX JHYHOCTHBIX pPe3yJibTATOB.
OOyuaromuiicst TOTYIUT BO3MOKHOCTD 1 (POPMUPOBAHHS CIEAYIONINX TUIHOCTHRIX Y'Y /1:
® O0CO3HaBaTb CBOK TPa)XJAHCKYI0 MJIECHTUYHOCTb, IIaTPUOTHU3M, YBAXKEHHE K CBOEMY
HapoJly, OTBETCTBEHHOCTh Mnepel PoauMHON, roplocTe 3a HEE, 4yBCTBO TOPAOCTHU 3a
POCCUICKYIO XUMHUYECKYIO HAYKY;



OCO3HAHHO (POPMHUPOBATH U OTCTAMBATh CBOIO TPAXKAAHCKYIO TO3HIIMIO KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOro OOIIECTBa;

(hopMUPOBATH CBOE MHPOBO33PEHIE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH U OOIIIECTBEHHON MIPAKTHUKH;

HENPEpPHIBHO pa3BHUBaTh B ceOe TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSTENbHOIA,
TBOPYECKON M OTBETCTBEHHOM JEATEIBHOCTH;

COTPYAHMYATh CO CBEPCTHUKAMU M B3POCIBIMH B 00pa3oBaTEIbHOM, OOIIECTBEHHO
MOJIE3HOM, Y4eOHO-HCCIIeI0BATENBCKON U TIPOSKTHOM JESTENbHOCTH,

(hopMUpOBaTh CO3HATEIBHOE OTHOIICHHE K HEMPEPHIBHOMY OOpPa30BaHUIO KAK YCIOBHUIO
YCHEITHON MTPOQeCCHOHATBHON U 00IIECTBEHHON JeATeTLHOCTH;

OCYIIECTBIISITH OCO3HAHHBIN BEIOODP OymyIieid mpodeccun U BO3IMOKHOCTEH peann3aiuu
COOCTBEHHBIX )KM3HEHHBIX IJIAHOB;

(hopMHPOBAaTh SKOJIOTHUECKOE MBIIUICHHE, MPHOOPECTH OMBIT KOJOT0-HaIMPaBICHHOMN
NeATEeIbHOCTH.

MeTtanpeamMeTHble pe3yJbTaThI
PerynstuBHble

OOyuaromuicst MoJy4yUuT BO3MOXKHOCTH AJIsi (DOPMUPOBAHMS CIEAYIOIINX PEryISTHUBHBIX

VYI:

BBISBIISITH U (DOPMYIIHPOBATH y4eOHYIO POOIIEMY;

ONpeNeNaATh IeU JEATeNBHOCTH U COCTaBIATh €& IUIaH, KOHTPOJIHPOBATH H
KOPPEKTHPOBATH JIESITEIBHOCTH;

BBIOMPATH YCIICIIHBIE CTPATETUH B PA3IMYHBIX CHUTYAIHIX; OCO3HABATh IPHUUHBI CBOETO
ycIiexa WK Heycrexa, HaXOAUTh CIIOCOOBI BBIXOA U3 CUTYAIlMH HEYCIeXa;

NPOAYKTUBHO OOIIATHCS M B3aUMOJICHCTBOBATH B MPOIIECCE COBMECTHOM N1EATENLHOCTH,
YYUTHIBaTh TO3WIMH JPYTUX YYACTHUKOB JAEATEIBHOCTH, S(P(GEKTHBHO pa3periaTh
KOH(ITUKTHI.

Ilo3HaBaTeabHBIC

OO0 yyaromuiicst MOJIYIUT BO3MOXXHOCTH JUIsl (HOPMUPOBAHUS CIIETYIOIINX MMO3HABATEIbHBIX

VYI:

OCYIIECTBIIATH NOUCK PA3JINYHbIX AJITOPUTMOB PEIIEHUS NPAKTUYECKUX 3a7a4, IPUMEHSITh
pa3MyHbIe METO/bI TIO3HAHMS;

OCYIIECTBIISITh CaMOCTOATENIbHYI0O HH(POPMALMOHHO-TIO3HABATENIbHYIO J1€ATEIbHOCTD,
BKJIIOYas yMEHHE OPHEHTUPOBATHCS B PA3IMYHBIX HCTOUHUKAX HH(POPMALIUH, KPUTUIECKH
OILICHUBATh U HHTEPIIPETUPOBATH HHPOPMAIIUIO, TOTYIaEMYIO U3 PA3TUYHBIX HICTOYHHUKOB;
HCITOJIB30BaTh CPeACTBA MH(GOPMAITMOHHBIX 1 KOMMYHHKAMOHHBIX TexHojorui (MK T) B
pelIeHNH KOTHUTHBHBIX, KOMMYHHUKATUBHBIX U OpPraHU3alMOHHBIX 3a/1a4 C COOJII0ICHUEM
TpeOoBaHUil 0€30MacHOCTH;

CTPOUTH JIOTMYECKHUE pPaCCYX ACHUS, (DOpPMYIHpPOBaTh YMO3AKIIOYEHHS Ha OCHOBE
BBISIBJICHHBIX IPUYMHHO-CJIE/ICTBEHHBIX CBS3€EH;

co3JaBaTb MOJEIU H3Yy4aeMbIX OOBEKTOB, BBIAEHATH B HUX CYLIECTBEHHBIC
XapaKTePUCTHKH, TPeoOPa30BbIBATh MOJIEIH;

npeoOpa3oBbIBaTh HH(POPMAIIUIO U3 OJHOTO BHJIA B IPYroil; BEIOUpATh yI00HYIO hopMy
(uKcanuy u npeacTaBiIeHus HHPOPMaLINY;

BJIaJIETh METOJIaMH ITO3HABATEIBHOMN pedieKcuu Kak 0CO3HAHMS COBEPIIAEMBIX JIEHCTBUI
U MBICITUTENBHBIX MPOLECCOB, UX PE3yJIbTaTOB U OCHOBaHUM, IPAHMI] CBOETO 3HAHUS U
HE3HAHUS, HOBBIX II03HABATEIbHBIX 337a4 U CPEICTB UX JOCTHXKEHHUS.



IIpenmeTHbIE pe3yJIbTATHI

Obyyarowuiicss Hay4umcs:

* HCCIEAOBaTh CBOWCTBA HEOPraHWYECKMX ¢ OPraHMYECKHX BEIIECTB, OOBICHATH
3aKOHOMEPHOCTH TPOTECKAHWS XHUMHYCCKHX pEaKIWi, MPOTHO3WPOBATH BO3MOXKHOCTH WX
OCYILIECTBIICHHS,

*  BBIIBUTaTh THUIIOTE3bl HA OCHOBE 3HAHUN O COCTaBE, CTPOCHHH BEIECTBA U OCHOBHBIX
XUMHYECKHUX 3aKOHAX, TPOBEPSATH UX IKCIIEPHUMEHTAILHO, (POPMYIIUPYS I1E)Th UCCIICTOBAHNS,
* BIAJETh METOJAMH CaMOCTOSTEIBHOTO IUIAHUPOBAHHS M MPOBEIACHUS XUMHUYECKUX
AKCTIEPUMEHTOB C COOJTI0ICHHEM TIPaBMIT 0€30MMacHOM pabOTHI ¢ BEIIECTBAMU U JTA00PATOPHBIM

o0opymoBaHuEM;

*  OIKCHIBAaTh, AHATM3UPOBATH U OLICHUBATH TOCTOBEPHOCTD MOJIYUEHHOTO PE3YJIbTaTa;
*  MPOTHO3MPOBATH, AHAIU3UPOBATH U OIIEHUBATH C MO3UIUI SKOJIOTrHUYEeCKON O€30MMacCHOCTH
MOCTEe/ICTBUSL OBITOBOM UM TMPOU3BOJCTBEHHOW JESITENBHOCTH YENIOBEKa, CBA3aHHOW C
nepepaboTKON BEIIECTB.

Obyuarowuiica nOIYYUM 803MONCHOCTNL HAYYUMBCA!
*  CaMOCTOSTENbHO (POPMUPOBATH CUCTEMY COOCTBEHHBIX 3HAHUN 00 OOLIMX XUMUYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPUSIX;
*  NPOTHO3MPOBATH CBOICTBA BEILIECTB HA OCHOBE MX CTPOCHMUS;
*  HCNOJb30BATh MOJYYCHHbIE 3HAHUS B OBITY;
*  [OHUMAaTh U OOBACHATH POJIb XUMUYECKUX MTPOLIECCOB, MPOTEKAIOIINX B IPUPOJIE;
*  IUIAHUPOBATH U OCYLIECTBISITh YU€OHBIE XUMUYECKHE SKCTIEPUMEHTHI.

Ha3Banue pasaena

ILi1anupyeMblil pe3yJbTarT

Yuyennk HAY4YIHUTCH

Y4eHUK moy4uT
BO3MO’KHOCTh HAYYHMThCH

OpFaHI/IquKaH XHUMHA

— PpackpblBaTb Ha IpHUMeEpax
poJib XMMHUU B (POPMUPOBAHUU

COBPEMEHHOMN Hay4HOU
KapTHHBI MHupa " B
MIPAKTUYECKOU  JIeATEIbHOCTH
YEIJIOBEKA;

- JIEMOHCTPUPOBATH Ha
IIpUMepax B3aUMOCBS3b MEXIY
XUMuen 51 ApyTruMHU

€CTCCTBCHHBIMU HAYKaMU;
— packpblBaTh Ha NpUMepax
MOJIOKCHHS TEOPHUH
XUMHUYECKOro cTpoeHus A.M.

Bbytnepoga;
- 06’b$ICH}ITb IIPpUYNHDBI
MHOT000pa3usi  BEIIECTB Ha

OCHOBE OOIIMX IMPEICTABICHUN
00 UX COCTaBE M CTPOCHUHU;

— [IPUMEHSATH HpaBuiIa
CHUCTEMaTUYECKOU
MEXKIYHApOAHON
HOMEHKJIATYPhI KaK CpeJICTBA

— WITIOCTPUPOBATh HAa PUMEPAX
CTAHOBJIEHUE W DBOJIOLHIO
OpraHWYEeCKOW XUMHUHU KaK HAyKd
Ha Pa3UYHbIX HCTOPUUYECKUX
JTarax ee pa3BUTHUs;

— HCIIOJIb30BAaTh METOJIBI
Hay4HOT'O MMO3HAHUS npu
BBITIOJITHCHUH MIPOEKTOB u
y4eOHO-UCCIIEe0BATEIBCKUX
3aa4 10 HW3YYEHHIO CBOMCTB,
croco0oB HOJTy4YCHUs u
pacro3HaBaHUsl  OPraHHYECKHX
BEILECTB;

— YCTaHaBIIMBATh I'€HETHYECKYIO
CBS3b MEXKITY KJIacCaMH
OpPraHWYEeCKHUX BELIECTB [
000CHOBaHMS TPHUHIUNUATHHON
BO3MOKHOCTH MTOJIyYEHUS
OPraHUYECKUX COEMHEHUI
3aJIaHHOT'0 COCTaBa U CTPOCHUS;




pa3nuYeHUs W UACHTU(PUKALUN
BEIIECTB 10 HMX COCTaBy U
CTPOCHHUIO;

— COCTAaBIISITh MOJICKYJISIPHBIC H
CTPYKTYpHBIE (hopMyITBI
OpPraHUYeCKHX BEUIECTB Kak
Hocutenedt  wmHOpMammH O
CTPOGHUW  BeIIeCTBa,  €rO
CBOWMCTBAaX W TMPUHAICKHOCTH
K  ONpEICIICHHOMY  KJIacCy
COCIMHEHUM;

— XapaKTepU30BaTh
OpraHMYeCKHe BEIIECTBa IO
COCTaBy, CTPOCHHUIO u
CBOMCTBaM, YCTaHABJIUBATh
MPUYHHHO-CJICICTBCHHBIC
CBSI3U MEXTY JTAHHBIMU
XapaKTepUCTHKAMU BEIECTBA;
— MIPUBOIUTH MIPUMEPHI
XUMHUYECKHUX peaxuui,
PaCKpBIBAIOIINX  XapaKTePHBIC
CBOICTBa TUITHYHBIX
IpeACTaBUTENEH KJIaCCOB
OPraHMYECKUX  BEHIECTB  C
EJTbI0 MX UACHTH()HUKAITUN 1
00BsICHEHUS obnactu
MIPUMCHCHHS,

— MPOTHO3HPOBATH
BO3MOYXHOCTh MPOTEKAHUS
XUMHUYECKHX  peakuuid  Ha
OCHOBE 3HAHHUM O THUIAX
XUMHYECKON CBSI3U B
MOJIEKyJlaX pPEareHToB W WX
PEaKIMOHHON CTIOCOOHOCTH;

—  HWCIIOJB30BaTh 3HAHUA O
COCTaBe, CTPOCHUHU u
XUMHAYECKUX CBOMCTBax

BEILIECTB JIJIst
0e30MmacHOTO TMPUMCHEHHS B
MPAKTUYECKOU 1€SATENBHOCTH;

— MIPUBOIUTH MPUMEPHI
MPAKTUYECKOT0 MCTOIb30BaHUS
MPOTYKTOB NIepepaboTKu HEPTH
" MIPUPOTHOTO rasa,
BBICOKOMOJIEKYIISIPHBIX
COEMHECHUI (monusTHIICHA,
CUHTETUYECKOTO KayuyKa,
all€TaTHOTO BOJIOKHA);

—  TPOBOAWUTH  OMBITHI  TO
PAaCIiO3HABAHUIO OPraHUYECKUX
BEIIECTB: MIHIIEPUHA, YKCYCHOMN

— YCTaHaBJII/IBaTb B3aNUMOCBA3U
MeXay (akraMum u TeOpHEH,
IIPUYMHOU U CIEACTBUEM IIPU
aHaJu3e MPOOJIEMHBIX CUTYaIlHH
nu 060CHOBaHI/II/I HpI/IHI/IMaeMHX
pELICHU HA OCHOBE XUMHUUYECKUX
3HAHUM.




KHCJIOTHI, HereI[eJIBHbIX
KHPOB, TJIOKO3bI, Kpaxmaia,
OCIKOB — B COCTaBE IHIIEBBIX
MPOJAYKTOB M KOCMETHUYECKHX
CPEIICTB;

— BJIQJIETh MpaBWIAMH U
npueMaMu 0e30MacHON paboThI
C XMMHYECKUMU BEIECTBAMH M

JlaboparopHbiM
000pyIOBaHUEM;
— IpPOBOIMUTH pacdeTel Ha
HAXOXJEHHE  MOJICKYJSIPHON

dbopMyIlbl  yTIEBOIOpOAA IO
MPOJYKTaM CrOpaHusi U MO €ro
OTHOCHUTEIBHOM IUIOTHOCTH |
MacCOBBIM JIOJISIM 3JIEMEHTOB,
BXOJISIIIINX B €TI0 COCTAB;

— BJIAJIETh NpaBUIAMHU
Oe3omacHoro  oOpaiieHust ¢
€/IKHMH, TOPIOYUMHU U
TOKCHYHBIMHU

BEIIIECTBAMH, CpeacTBaMu
OBITOBOM XMMUH;

— OCYILECTBIIATD MIOUCK

XUMUYECKOH HMH(POpMAIMHA TIO
HA3BaHUIM, UICHTHPHUKATOPAM,

CTPYKTYPHBIM bopmynam
BELIECTB;

— KpWUTHYECKU OICHUBATh U
HUHTEPIPETHPOBATH
XUMUYECKYI0  WH(pOpMaIuio,
COJIepIKaIIyIOCsS B COOOIICHUSIX
CpEICTB MacCOBOU
uHpOpMaIuy, pecypcax
HNutepnera, Hay4YHO-

MOMYJISIPHBIX CTAaThsIX C TOYKHU
3peHUsI €CTECTBEHHO-HAYYHOU
KOPPEKTHOCTH B LEJSIX
BBISIBJICHHSI OIIMOOYHBIX

CyXKIeHHH u (QOpMHUPOBaAHUS
COOCTBEHHOM MO3UIUH;

— NPEICTABIATH MIYTH PEIICHUs

II00aTBHBIX mpo0JeM,
CTOSIIITUX nepen
YeJI0OBEYCCTBOM:
IKOJIOTHYECKHX,

HEPreTUYECKHUX, CHIPHEBBIX, H
pOJIb XUMHUHU B PEHICHHH ITHX
po0JIeM.

OO0was Xxumus

- packpeiBaTb Ha IpUMEPAX
poJib XMMHH B (OPMHUPOBAHUU
COBPEMEHHOM HAay4YHOH

— OOBSICHATH IPUPOAY U CIIOCOOBI
00pa3oBaHUsT XUMUYIECKOMN CBS3H:
KOBAJICHTHOH (TIOJIAPHOM,




KapTHUHBI Mupa u B
MPAKTUYECKON  JEeSATEIbHOCTU
YEJI0BEKA;

— JIEMOHCTPUPOBATh Ha
puMepax B3aUMOCBSI3b MEXIY
XUMHEH u JIPYyTUMH
€CTECTBEHHBIMU

HayKaMUu;

—  MOHMMAaTh  (PU3HYECKHIA
CMBICTT [lepuoguyeckoro
3akoHa JI.M. MeHneneeBa u Ha
ero OCHOBE OOBSCHATH
3aBUCHMOCTD CBOICTB
XUMHUYECKUX  DJIEMEHTOB U
00pa30BaHHBIX MM BEIIECTB OT
3JIEKTPOHHOTO CTPOCHUS
aTOMOB;

— MIPUMEHSATD npaBuia
CHUCTEMaTUYECKOMN
MEXKIYHApOAHON

HOMEHKJIaTypPhI KaK CpeJICTBa
pas3nuyYeHus W UACHTU(DUKALIUN
BEIIECTB IO HUX COCTaBy H
CTPOCHHUIO;

— MIPOTHO3UPOBATH
BO3MOKHOCTB MPOTEKAHUS
XUMHYECKUX peaxkuuii Ha
OCHOBE 3HAaHHUH O THIIaX
XUMHYECKOH CBSI3U B
MOJIEKYJIaX pPEareHToB U UX
PEaKIIMOHHON CITOCOOHOCTH;

— HCIOJL30BaTh 3HAHHSA O
COCTaBe, CTPOCHUU u
XUMHYECKUX CBOMCTBax
BEIIECTB UIA  0€30I1acCHOro
IIPUMEHEHUsT B IIPAKTUYECKOMN
JIeSITEILHOCTH;

— BIAAETh NpaBWIaAMH U
npueMaMu 0e30MacHON paboThI
C XMMHUYECKHMU BEIISCTBAMU U
JlaGopaTopHbIM
o0opynoBaHueM;

— YCTaHaBJIWBATh 3aBUCUMOCTD
CKOPOCTH XMMHUYECKOHN pEakLnu
H CMEIICHUS XUMHUYECKOTO

PaBHOBCCHUA oT Pa3siINIHBIX
(hakTopoB c IS
OIpPCaACIICHUA OIITUMAJIBHBIX
YCIIOBHI MIPOTEKAHUS
XUMHYCCKUX IIPOLCCCOB;

— MIPUBOAUTH MIPUMEPHI
TUJIpoJIr3a coJjieit B

HENOJISIPHON), HMOHHOW,
METAJUIMYECKOH, BOJIOPOITHOM — C

()1 5%) onpeieNeHus
XAMHYECKOH AKTUBHOCTH
BCIICCTB;

— YCTaHaBJIMBATh B3aUMOCBSA3U
MEXIy ¢akTamMH UM TEOpHEH,
IPUYMHOM U CIIEZICTBUEM NPU
aHalIM3€e NPOOJEMHBIX CUTYyalUi
U OOOCHOBAHMU NPUHUMAEMBIX
pEIIeHU Ha OCHOBE XUMUYECKUX
3HAHUMU.




MMOBCEIHEBHOM J)KU3HU
JeJIoBeKa;

— MIPUBOJIUTH MIPUMEPBI
OKHUCIIUTEIILHO-
BOCCTAaHOBUTEJIBHBIX PEAKLIHUI B
MpUpoJIE,

MPOM3BOACTBEHHBIX IpoLEeccax

u JKU3HEICATEIbHOCTH
OpPraHu3MOB;

- MIPUBOJIUTH MIpUMEPbI
XUMHYECKUX peaxkumii,
PACKpPBIBAIOIIUX ob1ue
XUMHYECKHUE CBOMCTBA MPOCTHIX
BEIIECTB —  METAVIOB W
HEMETAJIJIOB;

— BIAQAETh MpaBWIaAMH U
npueMaMu 0e30MacHON paboThI
C XUMHUYECKUMH BELIECTBAMU U
1a60paTOPHBIM
o0opynoBaHueEM;

— BJIAJIETh MIpaBUIAMHA
Oe3omacHoro  obOpaiueHus ¢
€/IKFIMH, TOPIOYNMH u
TOKCHUYHBIMHU BEIIIECTBAMU,
cpeacTBamMu OBITOBOM XUMHH,

— OCYILECTBIIATD TTOHCK
XAMHAYECKOH HWH(POPMAIUU TIO
Ha3BaHUIM, UICHTHPHUKATOPAM,
CTPYKTYPHBIM bopmynam
BEIIIECTB;

— KPUTHYECKH OILEHUBATH W
MHTEPIPETHPOBATH
XUMUYECKYI0  HH(}OpMaImio,
COJIepIKAILYIOCS B

COOOILIEHHUSAX CPENICTB MacCOBOI
nH(pOpMaIuHy, pecypcax
HNurtepnera, Hay4YHO-
MOMYJSIPHBIX CTaThsIX C TOYKU
3peHUsl €CTECTBEHHO-HAYyYHOU
KOPPEKTHOCTH B HEJSIX
BBISIBJICHHSI OIIMOOYHBIX
CyXKIeHHH © (QOpMHPOBaHUS
COOCTBEHHOM MO3UIUH;

— MPE/CTAaBIATh MYTH PEIICHUS

II00ATBHBIX po0Jem,
CTOSIIITUX nepen
YeJI0OBEYCCTBOM:
IKOJIOTHYECKHX,

HEPreTUYECKHUX, CHIPHEBBIX, H
pOJIb XUMHUHU B PEHICHHH ITHX
po0JIeM.




COLEPXAHUE KYPCA
ba3zoseriit ypoenb. 10—11 kacchl.

CopepxaHue Kypca XapaKTepH3yeTCs IEeIOCTHOCThIO M CHCTEMHOCTBIO y4eOHOTo
IpeMeTa, Ha OCBOEHHUE KOTOPOTO OTBEIEHO HEOOIBILIOE, )KECTKO JIUMUTHPOBAHHOE yueOHOE
Bpemsi. OToOpaHHOE J71s1 6a30BOT0 00YyUYEHUSI XUMUU COJICPKAHKE TIO3BOJSET U3YydaTh €ro B
pexume | gaca B HeZlemO.

Kypc uetko genutcs Ha JBE paBHBIE [0 OTBEICHHOMY HA UX M3YYEHUE BPEMEHH YACTH:
OpPraHUYECKYI0 XUMHUIO U OOLIYI0 XUMHUIO.

CTpyKTypupOBaHHE Kypca OPraHMYECKONW XWUMHUU OIpPEACISIeTCS HUACeH pa3BUTH
yyalmxcs Hempo(UIbHBIX KJIACCOB CpeAcTBamMH yueOHOro mpeameta. C HENbi0 YCHUICHHS
poiu neAyKUHUU B OOyYeHHH XUMHUHM BHauaje JAaroTcs KpaTKUE TEOPETHUUECKHE CBEACHHS O
CTpOCHUH, KIaccu(UKAINK, HOMEHKIATYPE OPTaHUYECKUX BEIIECTB, 0COOCHHOCTSX PeaKIIHii
C UX Y4aCTHEM.

CdopmupoBaHHbIE TaKUM 00pa3oM TEOPETUYECKHE 3HAHUS 3aT€M pPa3BHBAIOTCA Ha
(bakTONOrMUecKOM MaTepuaie MPU PACCMOTPEHHUH KIIACCOB OPTaHMYECKUX COeAMHEHUH. B
CBOIO O4Yepe/lb TaKOW MOAXOJ MO3BOJSET U TIIy0Xe M3Y4UTh caMH Kiacchl. Tak, OCHOBHBIE
MIOJIOKEHUSI TEOPUU XMUMHMUYECKOIO CTPOEHMsI OpraHmdeckux coenuHeHuil A. M. bBytieposa
3aKpeTUISIOTCS TP U3YYCHUHU YIIIEBOJOPOI0B (JIKAHOB, AIKEHOB, JUEHOB, AIKHHOB, apSHOB)
U WX TMPUPOJHBIX MCTOYHUKOB (NIPUPOJHOTO Ta3za, HEPTH W KaMEHHOTO YIJIs),
KHCIIOPOJICOACPKAIUX OPraHUYeCKUX COEAMHEHHU (CUpTOB, (¢eHoNa, albACTUIIOB,
KapOOHOBBIX KHCJIOT, CJOXHBIX J(QHUPOB, >XHPOB M YIJIEBOJAOB) M a30TCOACPIKAIINX
OpPTaHWYECKUX COCIWHEHUN (aMHHOB, aMHUHOKHUCIIOT, OCIKOB W HYKJICHHOBBIX KHCIIOT).
3aBeplIaeT Kypc OpPraHUYecKOM XUMHM pazfen «XUMHS U KHU3HB», TIAe O0O0ydJaronmecs
3HAKOMSATCS C TAKUMHU BaXKHBIMHU B TPAKTUUECKOM U OMOJIOTMYECKOM OTHOIIIEHUH BEIIECTBAMU
Y MaTepuajaMu, KaK TIaCTMACChl M BOJIOKHA, (DepMEHTHI, BATAMHIHBI, TOPMOHBI U JIEKAPCTBA.

OcHOBHBIM KpHUTEpHEM O0TOOpa (hakTHUUECKOTro MaTepualia Kypca OpraHHYeCKOH XUMUU
SIBJIICTCS HJISSl PeaTU3allii IPAKTHKOOPHUEHTUPOBAHHOTO 3HAYCHUS OOBEKTOB OPTaHUICCKOM
XUMHH (COeTUHEHUHN U peaKiuii).

Wnes o Beayiien poau TEOPETUUECKUX 3HAHUK B MPOIIECCE MO3HAHUSA MUpPa BEIECTB U
peakuuii cTana OCHOBHOM U JJIsi KOHCTPYHUPOBaHUs Kypca o01iei xumun. Ha ocHOBe eTMHBIX
MOHATHI, 3aKOHOB W TEOPUH XHMMHHU CTApHICKIACCHUKOB (OpMHpYETCS IEJIOCTHOE
MPEJICTABIEHNE O XMMHYECKOM HAyKe, O XUMUYECKOW KapTUHE MUpPA, KAK COCTABHON 4acTH
€IMHOM eCTECTBEHHOHAYYHOU KapTHUHBI MUPA.

B kypce obmieit xumMuu BHayaje yriyOJSIOTCS U pacIIUPSIOTCS 3HAHMS, MOTydeHHbIE
0o0ydaroImuMuUCsl U3 Kypca OCHOBHOHM IIKOJIBI, O CTPOCHHHM aToMa W BEIIECTBAa Ha OCHOBE
[Tepuonnueckoro 3akoHa u Ilepuoandeckoit cuctemsl J1. M. MeHnneneeBa, oOIMMX CBOWCTBAaX
KJIACCOB OPTaHMYECKUX U HEOPTaHMUYECKUX COCTUHEHUU (KUCIIOT, OCHOBAHHM, aM(pOTEPHBIX
COCJIMHEHUI) B CBETE TEOPHM SJICKTPOJUTHUECKOM nuccouumanuu. [lanee paccMmatpuBaeTcs
KJIacCUpUKAMSI XUMHUYCCKUX pEaKIMid B OPraHMYeCKOM | HEOPTraHWYECKOW XUMUHU.
3aBepiiaeT Kypc 3HaKOMCTBO CTapIIEKIIACCHUKOB C MEPCIEKTUBAMU PA3BUTHUSI XUMUUYECKOMN
HAayKH W XMUMHYECKOTO IMPOU3BOJCTBA, C MPOOJIEeMaMH OXpaHbl OKpYXKAIOLIEH Ccpenbl OT
XUMHUYECKOTO 3arps3HEHUS U MyTSIMHU UX PEIICHUS.

OPI'"AHUYECKA XUMUA

HabGmionenue, mnpenmonoxkenue, rumote3a. Ilouck 3akoHomepHocTei. Hayunbrii
JKCIEPUMEHT. BbIBO.



Teopus cTpoeHNsi OPraHUuYeCKHUX COeTMHEHM I
[IpenmeT opraHnueckod XUMHH. MeECTO M 3HAYEHHE OPraHUYECKOM XMMHUH B CHCTEME
€CTECTBEHHBIX HayK. BajgeHTHOCTh. XuMuueckoe cTpoeHre. OCHOBHBIE MOJIOKEHUS TEOPUN
CTPOEHHMsI OPraHUYECKUX COeqUHEHNN. 30Mepus u n30Mephl.

YriieBoopoabl U UX NPUPOAHbIE HCTOYHUKH

Anxanpl. [lpuponHblii ras, ero coctaB M NPUMEHEHUE KaK HCTOYHMKA JHEPIMM U
XMMHUYECKOTI'O ChIpbs. ['OoMosiorndyeckuil psia MpeldesbHBIX YriIeBOAOpoAoB. M3omepus u
HOMEHKJIaTypa aJlkaHOB. MeTaH M 3TaH Kak MpeJCTaBUTENH ajkaHoB. CBolcTBa (ropeHue,
peaxIy 3aMelIeHus, MPoNn3, Aeruapuposanune). [Ipumenenue.

AJKeHbl. DTUIICH KaK IpeACTaBUTEINb alIKeHOB. [losyueHne 3TuIeHa B IPOMBIIIIEHHOCTH
(meruppupoBaHue 3TaHa) W B Jabopatopuu (Ieruapatamnus dTaHona). CBoiicTBa (ropeHue,
OpoMupOBaHWe, TuApaTalus, MOJUMepHU3alMs, OKucieHue pactBopoM KMnO4) u
npuMeHenue sTuieHa. [lomuaTuieH. OCHOBHBIE MOHSTHS XUMHH BBICOKOMOJEKYIISIPHBIX
coenuHeHul. Peakiuu nonuMepusanuy.

Jlvensl. byTtaaureH U n3onpeH Kak NpeacTaBUTeNd TUeHOB. Peakuuu nprcoeanHeHus ¢
y4aCTHEM CONPSDKCHHBIX TUEHOB (OpoMHpoBaHWe, moiuMepu3anus). HaTypanpHblii u
CUHTETUYECKUN KaydyKku. Pe3una.

AJNKUHBL. ALIETUJIEH KaK MpeACTaBUTENb alKUHOB. [loydyeHue anerunena kapOuaHbIM 1
MeTaHOBBIM crioco0amu. CBoiicTBa (TopeHue, OpoMHUpOBaHUE, THIPATALHS, TPUMEPU3ALUs) U
IIPUMEHEHHE alleTUIICHA.

Apenbl. ben3on kak npencraButenb apeHoB. CBolicTBa OeH307a (TOpeHHe, HUTPOBAHUE,
OpOMHUpPOBAHUE) U €ro MIPUMEHEHHE.

Hedtp u criocoOb1 ee mepepadbotku. CoctaB HedTH. [lepepaboTka HedTH: IEpEroHKa 1
KPEKUHT.

Kuciopoaconep:kamue opraHu4ecKue coeMHEHHs

CrupTbl. MeTaHON U 3TaHOJA KaK NMPEACTaBUTENN MPEAEIbHBIX OAHOATOMHBIX CIUPTOB.
CpoifcTBa »3TaHona (ropeHHEe, OKHUCJIEHHWE B aibaerun, naeruapartanus). llomyueHue
(rugparauuei STWIEHAa) M IPUMEHEHHE JTaHoja. [JMuepuH Kak IpelCcTaBUTElNb
MHOT'0aTOMHBIX cIUPTOB. KauecTBeHHast peakusi HA MHOTOATOMHBIE CIIUPTHI.

®enou. [Tonydyenue penona n3 kaMeHHOTro yriid. KaMeHHBIH yrosib 1 ero UCIoIb30BaHUeE.
KokcoBanne kaMeHHOro yriisg, Ba)KHEHIINE MPOJYKTHl KOKCOXMMHYECKOI'O MPOM3BOJCTBA.
B3auMHoe BnMsHUE aTOMOB B Mojekyie (eHona (B3aumojeicTBue ¢ OpoMHON BOAOH U
ruapokcuaoM Hatpus). [lonydyenre u npuMenenue gpeHona.

Anbaeruasl. @opMmanbIerua U alleTalnbAeruj Kak NpecTaBUTENH anbaeruioB. CBoiicTBa
(peakuusi OKHMCJIEHUS B KUCJIOTY M BOCCTAHOBJIEHHUS B CIIUPT, PEAKLUs MOJUKOHJEHCALUU
dopmanpaeruga ¢ ¢enonom). IlomydyeHne (OKHCIEHHEM CIIMPTOB) U MPUMCHCHHE
¢dopmanpaeruaa u anetanpaeruaa. eHonaodhopManbaeruaHbIe IaCTMACCHI.

KapOoHOBbIE ~KHMCIOTBL. YKCyCHash KUCJIOTa KaK IIPEACTAaBUTENb IPEesIbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCJIOT. CBOWCTBA YKCYCHOH KHCIOTHI (B3aUMOJEHCTBHE C
METaJUlaM{, OKCHJaMM METaJlJIOB, TMIPOKCHAAMU METAJUIOB U COJSIMM; peaKLus
stepudukaiyun). [[ppumMmeHeHne ykCyCHON KUCIOTHI.

Cnoxuble 3¢upbl 1 xupbl. CliokHbIE 3(UPbI KaK TPOAYKThI B3aUMOAEHCTBUS KUCIIOT CO
CHMPTaMU. 3HAYEHHUE CIOKHBIX 3(PUPOB B IPUPOJIE U KHU3HU YEJIOBEKa.

Kupsb! kak ci0xHbIe 3()UPHI TTUIEPUHA U KUPHBIX KApOOHOBBIX KUCIIOT. PacTUTeIbHbIC
Y )KUBOTHBIC J)KUPBI, UX cocTaB. [ mapon3 win oMplIeHHE )UpoB. Mbuia. [IpuMeHeHne KHUPOB.

VYrneBoasl. [lonstue o0 yriieBomax. [roko3a Kak MPEICTAaBUTEbF MOHOCAXapHJIOB.
IlonsiTe O NBONCTBEHHOW (QYHKIMM OPraHUYECKOrO COEJMHEHHUS Ha IpHMEpe CBOMCTB



IJIIOKO3bl KaK anbJeruiia ¥ MHOTO0AaTOMHOIO CHMpTa — ajbjaerujgocnupra. bpoxeHune
[JIIOKO3bl. 3HAUYEHUE U IPUMEHEHHE TIIIOKO3BI.

Caxapo3a Kak peACcTaBUTENb IUCAXapUIOB.

Kpaxman u nemnoinosa Kak npeAcTaBUTeNN noaucaxapuaos. CpaBHEHHE UX CBOWCTB U
O6uosiornyeckas poib. [[pumeHeHue 3TUX NoarcaxapuaoB.

A3oTcoaepkamye OpraHuvecKHe coeJHMHEHHS

AMuHBI. MeTunamMuH Kak MpecTaBUTeNb anupaTUYeCKMX aMHUHOB W aHUIUH — Kak
apomaTudecknux. OCHOBHOCTh aMHUHOB B CPaBHEHHUHM C OCHOBHBIMHM CBOWCTBAMH aMMHAKa.
AHWINH ¥ €ro CBOICTBa (B3aMMOJCHCTBHE C COJITHOM KHCJIOTOW W OpOMHON BOIOM).
[Tonyuenune anununa no peakuuu H. H. 3ununa. [I[pumenenne anuiauHa.

AMUHOKHUCIIOTBL. I'TMIIMH M allaHuH Kak MPEeACTABUTENN IPUPOIHBIX AMUHOKHCIIOT.
CBoiicTBa aMMHOKHUCIIOT KaKk aM(pOTEepHBIX OpraHMYECKHX COSAMHEHUN (B3aUMOJCIHCTBHE C
mienoyaMu U kucioramu). OOpa3oBaHHE MOTUTENTHIOB. AMHUHOKAIIPOHOBAs KHCJIOTa Kak
IIPEICTABUTENb CUHTETHUUYECKUX AMUHOKHCIOT. [IOHATHE O CHMHTETHYECKMX BOJIOKHaX Ha
MpuMepe KarpoHa.

benku. benku kak mommmenTuasl. CTpykTypa OenkoBbIX Mojekyn. CpoiicTBa OeikoB
(ropenue, TUAPONIU3, IIBETHBIE peakun). buonornueckas posib 6EIKOB.

HyxnennoBble kucnotsl. HykienHoOBble KHCIOTHI Kak HOJUHYKJIEOTHAbL. CTpoeHue
nykneotuna. PHK u JIHK B cpaBHeHuu. VX ponb B XpaHEHUHU U IIepeiade HACJeICTBEHHOU
nH(popmaIuu.

I'eneTnueckass CBsA3b MEXKIAY KIAaCCaMHM OpraHU4ecKux coeauHeHui. llonatne o
T€HETUYECKOM CBA3U U T€HETUUYECKUX pAaax.

XUMHUS U )KU3Hb

[Tnactmacce! u BosokHa. [Tonumepuszanus v MOTMKOHACHCAIMS KaK CIIOCOOBI MOTyYeHUs
CUHTETUYECKUX  BBICOKOMOJIEKYISIPHBIX  coequHeHuid. llomydyeHne  HMCKYCCTBEHHBIX
BBICOKOMOJICKYJIIPHBIX COCAMHEHUN XUMHUYECKOW MOAU(UKAIIUEH MPUPOIHBIX MTOJTUMEPOB.
CrpoeHue nojJuMepoB: JIMHEIHOE, TPOCTPAHCTBEHHOE, CETYATOE.

[lonsTne o muactmaccax. TepMmomIacTUYHbIE W TEPMOPEAKTHUBHBIE TMOJUMEPHI.
OtnenbHBIE  TPEACTABUTEIM  CUHTETHYECKUX M HMCKYCCTBEHHBIX  IOJUMEPOB:
(henonodopMaIbACTUAHBIE CMOJBI, TOTUBUHIIXIOPU, Te(IIOH, LIETUTYIOHI.

[TonsiTne 0 XMMHUYECKUX BOJOKHAxX. HarypanbHBIC, CHHTETUYECKHE U HCKYCCTBCHHBIC
BosiokHa. Kimaccudukarusi ¥ oTAenbHbIC MPEACTABUTEIN XUMUYECKIX BOJIOKOH: alleTaTHOE
(TpualeTaTHBIN IIEJIK) BOJOKHO.

®depmenThl. DEpPMEHTHI KaK OMOJIOTMYECKUE KaTaIu3aTophl 0eTTKOBOM Mpuposl. [loHsaTHE
o pH cpeapl. OcoOEHHOCTH CTPOCHHS M CBOKWCTB (CENEKTHMBHOCTh U 3()()EKTHBHOCTS,
3aBUCHUMOCTb JICUCTBUS OT TeMieparypsl U pH cpeabl pactBopa) GepMEHTOB IO CPABHEHHUIO C
HEOpraHWYECKHMH Karanu3aTtopamMu. Ponb (epMEeHTOB B IKU3HEICATEIBHOCTH JKUBBIX
OpPraHU3MOB U MPOU3BOJICTBE.

Butamunbl. [loHatrue o BUTamMuHaxX. Buasl BHTaMUHHOW  HEIOCTATOYHOCTH.
Knaccudukanus suramuaoB. Butamun C kak mpeacTaBUTeIb BOJOPACTBOPUMBIX BUTAMUHOB
Y BUTaMMH A Kak IPEJCTaBUTEIb KUPOPACTBOPUMBIX BUTAMUHOB.

l'opmonbl. [loHATHE © TOpPMOHax Kak OWOJOTMYECKM aKTUBHBIX BEIIECTBAX,
BBINIOJIHAIOIINX 3HJIOKPUHHYIO PEryJsiLUI0 KU3HEIEATEIIbHOCTH OpraHu3MoB. BakHelmme
CBOMCTBa TOPMOHOB: BBICOKAas (PM3MOJIOTHYECKAsl aKTUBHOCTH, AMCTAHIIMOHHOE JICHCTBHE,



ObICTpoe paspylieHHe B TKaHAX. OTHenbHble MNPEICTaBUTEIM TOPMOHOB: HMHCYIUH U
aapenanuH. [IpodummakTrka caxapHoro quabera.

JlexapctBa. JlekapcTBeHHass XUMHA: OT SATPOXUMUH M (apmMakoTepanuu a0
XUMHOTEpanuu. AHTHOMOTUKM M IucOaktepuos. Hapkornueckue BemectBa. Hapxomanus,
6opb0a ¢ Hell ¥ TpodHITIaKTHKA.

Pemenne 3amad mo opraHudeckoil xwmuu. PemieHwe 3amad Ha BBIBOA  (POPMYIIBI
OPTaHWYECKHX BEIIECTB MO MPOAYKTaM CTOPAHUS M MACCOBBIM JIOJISIM 3JIEMEHTOB.

JdemoncTpanuu. [InaBnenne, oOyrnmuBaHne U TOpEHUE OPraHUYECKUX BemecTB. Moaenun
MOJIEKYJI IPEICTABUTENECH Pa3IUYHBIX KIACCOB OPraHMYECKUX CoeTMHEeHH. ['openue Metana,
JTWIIEHa, aneTtuieHa. OTHOILIEHHWE MeTaHa, 3TWJIeHa, alleTH/eHa M OeH305la K pacTBOpaM
nepMaHraHaTa kanuss U OpomHOW Boje. [lomyueHuwe »THIIeHAa peakiMel IeruapaTanuu
JTaHOJda, aleTuieHa — THIPOJIU30M KapOuaa Kanblus. PasznoxeHue kaydyka mpu
HarpeBaHUU, UCTIBITAHUE TPOAYKTOB PA3I0KEHHs Ha HenpeaeabHocTh. Kostekuust o6pas3ios
He(dTH 1 HeDTEMPOIYKTOB, KAMEHHOTO YISl M IPOIYKTOB KOKCOXMMHYECKOTO MPOU3BOICTBA.
Oxkucnenne crnupra B anpAerua. KayecTBEHHblE peakIMM HAa MHOTOATOMHBIE CIUPTHI.
PactBopuMocTh (¢eHOMa B BOAEC NpU OOBIYHOM TemIeparype W TpH HarpeBaHHH.
KauecTtBennsie peakuuu Ha ¢eHou. Peakius «cepeOpsHOTo 3epKaay anbIeTuI0B U TIFOKO3bI.
OKHCIICHHE abJeTHA0B M TJIOKO3bI B KHCIOTY C TOMOIIb0 ruapokcuaa wmeau (I1).
KauectBennas peakuus Ha kpaxman. Komnekuus a¢pupnbix macen. Komnekuus miuactmace u
n3aenui u3 Hux. Koyiekiusa nCKyCCTBEHHBIX BOJIOKOH M M3JENIHM U3 HUX. B3aumoneiictBue
aMMUaKa W aHWJIMHA C COJSHOW KuciaoToi. Peakmmst aHunmHa ¢ OpOMHON BOJOM.
JlokazaTenbCcTBO HANMM4MsI (DYHKIIMOHATBLHBIX TPYIII B pACTBOPAaX aMHUHOKUCIIOT. PacTBopeHue
u ocaxxsieHue 6enkoB. L{BeTHbIe peakunu 0eakoB. 'opeHre NTHYbero nepa v mepcTsIHO HUTH.
Mogene wmonexkynsl JHK. Ilepexoasl: 3TaHON — OTWIEH — J3TWICHIVIMKOIb —
striieHrukoIsaT meau (1I); stanon — stanans — 3TaHoBas kucnora. Konekuus miactMace,
CUHTETUYECKHUX BOJIOKOH M M3ENHi M3 HUX. Pa3nokeHne nmepokcuaa BOAOpOAa KaTajaa3on
ceiporo Mmsica u ceiporo kaptodens. Komnekuus CMC, coaepxamux 3H3UMbL. VcnbiTanue
cpensl pactBopa CMC wmnmukatopHoit Oymaroil. Kosiekius BUTaMHHHBIX TIPEmapaToB.
HcnpiTanue cpeasl pacTBOpa aCKOPOWHOBOW KUCIIOTHI MHANKATOPHOU Oymaroi. Mcnbitanue
anTeyHOro Mpernapara HHCYJIMHA Ha OEIoK.

JlabopaTtopHble onbIThbl. V3roToBIIEHHE MOJIENIEH MOJIEKYJ OPTaHUYECKUX COEAMHEHUH.
O3HakOMJIEHHE C KOJUIEKIMeH oO0pa3noB He(TH, KAMEHHOIO Yrias M HPOAYKTOB HX
nepepabotku. OOHapyKeHHE B KEPOCHHE HEIPEAeTbHBIX coequHeHHd. (O3HAKOMIICHUE C
KOJUIEKIIMEH KaydyKoB M o0pa3laMu U3/1eTuil U3 pe3uHbl. PacTBopeHue TuieprHa B BOJIE U
B3aumojeiicteue ¢ ruapokcuaoM meau (II). CpoiicTBa yKCYCHOW KHCIOTBI, OOIIUE CO
CBOMCTBaMHM MHUHEpAJbHBIX KUCIOT. J[OKa3aTenbCTBO HEMPENEIBbHOTO XapakTepa XKUIKOTO
x)upa. B3zaumopeiictBue rioko3sl U caxaposbl ¢ ruapokcunom menu (II). KauectBennas
peakuuss Ha Kpaxmajd. O3HAKOMJIEHHME C KOJUIEKIIMEM IUlacTMacCc W M3AENUN W3 HUX.
O3HakOMJIEHHE C KOJUIEKIIMEeH HMCKYCCTBEHHBIX BOJIOKOH W HM3Jenuii u3 Hux. PactBopenue
OenkoB B Boae. OOHapyxkeHue OenkoB B Mosioke. O3HAKOMIIGHME C KOJUICKIMEH
CUHTETUYECKUX BOJIOKOH M wu3fenuil u3 Hux. O3Hakomsenwe c¢ kosjuekuued CMC,
coaepkanux SH3UMBL. Mcmbitanue cpeast pactBopa CMC wHAMKATOpHOW Oymarom.
O3HakOMJIEHHE C KOJUICKIIMEeH BUTAaMUHOB. lcmbITaHWe cpenbl pacTBOpa acKOpOMHOBOM
KHCIIOTHI HHIUKATOPHOM Oymaroii.



IIpakTuueckasi padora Ne 1. Pemenne sxcrepuMeHTaIbHBIX 3a7a4 Ha HICHTH(DHUKAITHATO
OPraHUYEeCKUX COCUHEHUMN.
IIpakTyeckas padora Ne 2. Pacrio3zHaBaHMe I1acTMacc ¥ BOJIOKOH.

OBILIAA XUMUA

Ilepuoguyecknii 3aK0H M CTPOeHHE aTOMA

Otkpertue [. U. Menaeneessim [lepuoaunueckoro 3akona. BakHeilline noHATHS XUMUU:
aTOM, OTHOCHTENIbHAsi aTOMHas U MouyiekyisipHas maccbl. Otkpseitue J[. Y. MenneneeBbim
[lepuonuueckoro 3akona. Ilepuoanueckuii 3akon B popmynuposke 1. . Menzaeneesa.

[Tepuonnueckas CHUCTEMA . . Mennenecena. [Tepuonnueckas CHUCTEMA
. . MenneneeBa kak rpadudeckoe otoOpaxkenue [lepmomudeckoro 3akoHa. Pazmuunbie
BapuaHThl llepuoanueckoil cucremsl. llepuoasl u rpynnel. 3Hauenue llepuogmyeckoro
3aKkoHa ¥ [leprnoandeckon CUCTEMBI.

Crpoenue atoma. ATOM — CIOXHAs 4acTia. Sapo aToma: MPOTOHBI U HEUTPOHBHI.
H3oTonbl. DneKTpoHbI. DIeKTpoHHAs 000109Ka. DHEPreTHYeCKUd ypoBeHb. OpOuTtanu: s- u
p-. d-opOutanmu. PactipeneneHue 3IEKTPOHOB MO IHEPTETHUSCKUM YPOBHSM U OpPOUTAIISM.
DNEeKTPOHHBIE KOH(QUTYpAIlMd aTOMOB XMMHUYECKHX 3JIEMEHTOB. BajeHTHbIE BO3MOXHOCTH
ATOMOB XUMHUYECKHUX JIEMEHTOB.

[lepuonnueckuii 3akoH u cTpoeHne aroma. COBPEMEHHOE MOHITHE XUMHUYECKOIO
anemenTa. CoBpeMenHas hopmynupoka [lepuoandeckoro 3akoHa. [Ipuunna nepuoauaHoOCTH
B M3MEHEHUH CBONCTB XUMHUYECKHUX 3JIeMeHTOB. OCOOCHHOCTH 3aMOHEHUS SHEPTETHUSCKIX
YPOBHEl B JIIEKTPOHHBIX OOOJIOYKAX ATOMOB TMEPEXOAHBIX JJIEMEHTOB. DJIEKTPOHHBIC
CEMENCTBA JIEMEHTOB: S- U P-IJIEMEHTBHI.

CTpoeHue BelecTBa

KoBanenTtnast xumunyeckasi cBsi3b. [loHsATHE O KOBajeHTHOH cBsizu. OOIIas 31eKTpOHHAs
napa. KpatHocTh KOBaJ€HTHOM CBSA3U. DNEKTPOOTpULIATENIbHOCTh. KoBaneHTHas nonsipHas u
KOBaJICHTHAsl HEMOJspHas XuMudeckue cBA3M. OOMEHHBII W JOHOPHO-aKLENTOPHBIH
MexaHU3Mbl ~ 0Opa30oBaHUsl  KOBaJEHTHOM  CBsi3u. BemecTtBa  MOJNEKYISIPHOIO U
HEMOJIEKYJIIDHOTO CTPOEHHUs. 3aKOH IOCTOSHCTBA COCTaBa Il BELIECTB MOJIEKYJISIPHOTO
CTPOEHHUS.

HNonnas xumuueckas cBsi3b. Katnonsl u annoHbl. oHHas cBsA3b U ee cBolicTBa. oHHAas
CBSA3b KaK KpallHUMU Cy4yail KOBAJICHTHOM NOJIAPHOM CBS3H.

Merammyeckast Xumudeckast cBsi3b. O0mme puznyeckue cBoiicTBa MetamioB. CIuaBbl.

ArperaTHble COCTOSHUS BeliecTBa. ['a3pl. 3akoH ABorajpo ass ra3oB. MossipHblii 00beM
ra3o00pa3HbIX BenecTs (IpH H. y.). XKuakocTu.

Bonmoponnass xuMudeckas CBs3b. BomoponmHas CBSI3b  KaK  OCOOBIM  ciydaid
MEXMOJIEKYJIIPHOTO B3auMOJecTBUA. MexaHu3M ee 00pa3oBaHUs U BIMSHUE Ha CBOWCTBA
BEIIECTB (Ha MPUMEpE BOJIbI).

Tunel kpucTamnueckux pemetok. Kpucramnnmueckas pemerka. oHHbIE, METAIITMYECKHE,
ATOMHBIE U MOJIEKYJISIPHbIE KPUCTANIMYECKUe penieTKu. AutoTponus. AMop(dHbIe BelIecTBa.

UYucteie BemiectBa U cMmecH. CMeCM UM XMMUYECKHE COEIMHEHHSA. [ OMOreHHblE U
reTeporeHHbsle cMecu. MaccoBasi 1 00beMHasl JOJTU KOMIIOHEHTOB B cMecu. MaccoBasi 10Jis
npumMecen. Pelienue 3a1a4 Ha MacCOBYIO JIOJTF0 IPUMECEH.



Hucnepcubie cuctembl. Ilonste naucnepcHoil cuctemsl. JlucnepcHas ¢asza
nucTiepcuoHHas cpena. Kimaccupukarus TucnepcHbIX CUCTEM.

DJIeKTPOTUTHYECKAS TUCCOIHAIUS

PactBophl. PacTBOpBI Kak TOMOT€HHBIE CUCTEMBI, COCTOAIINE U3 YACTULl PACTBOPUTEIIS,
PacTBOPEHHOTO BEIIECTBA U MIPOIYKTOB X B3aUMOJIEHCTBHUA. MaccoBas 10y paCTBOPEHHOTO
BEIIECTBA.

Teopust 3ME€KTPOIUTUUECKON JUCCOLMALMHU. DJIEKTPOJIUTHl U HEANEKTPOIUThl. CTeneHb
AJIEKTPOJIUTHYECKON auccoruanuu. CunbHble ©  ClIa0ble  JJIEKTPOIHTHL. Y paBHEHUSA
3JEKTPOJIUTUYECKON JUCCOIUALIUH.

Kucnotel B cBeTe TEOpHH JJIEKTPONMTHUECKOW mucconmanuu. OOnme CcBOHCTBa
HEOPraHMYECKUX U OPraHUYEeCKUX KUCIIOT. Y CIIOBUS TEUCHUSI PEAKIIUN MEKTY JIEKTPOIUTAMU
J10 KOHIIA.

OcHOBaHUS B CBETE€ TEOPHUH DJIEKTPOJUTHUUYECKOM TUCCOIUAIINHU, MX KJIACCH(PUKALUS U
o011re CBONCTBRA.

Conu B cBeTe TEOPUH AIEKTPOIUTUUECKON AUCCOIMAIINU, X KiIaccuuKaus U oo1ue
CBOMCTBA. DJNEKTPOXMMHMUYECKUN psAJ HANPSHKEHUH METaNIOB U €ro MCHOJIb30BaHUE IS
XapaKTEPUCTUKU BOCCTAHOBUTEIIbHBIX CBOWCTB METAJLJIOB.

Iuapomu3. Ciywam tuzpposmsa coneil. Peakmus cpeast  (pH) B pacTBOpax
TUAPOIU3YIOLIUXCS COJIEH.

XuMH4YeCKHe peakunu
Knaccudukamms xumuyeckux peakumid. Krnaccudukamuss mo uuMcay HM COCTaBy
pearupyromux BEMIECTB W TNPOAYKTOB pEaKIuu. Peakmuu pas3ioxeHus, COCTWHEHUS,
3aMeIleHus] 1 OOMEHa B HEOPraHUIEeCKOW XUMUHU.

TenmoBoit 3h(HEKT XUMHUYECKHX peakiuil. DK30- W JHAOTEPMHUYCCKHUE PEAKIUU.
Tepmoxumuueckue ypaBHeHUs. PacueT koimMuyecTBa TEIJIOTHI 1O TEPMOXUMHUYECKUM
YPaBHEHUSIM.

CkopocTh XuMHMYeCKUX peakuuid. [loHATHE O CKOpOCTH XUMHYECKHX peakIuii,
AQHAJIMTUYECKOE BbIpakKeHHE. 3aBUCUMOCTh CKOPOCTH PEAKIUU OT KOHUEHTpAIUH, JaBJICHUs,
TeMIepaTypbl, MPUPOJbI PEArUPYIOUIMX BEIIECTB, IUIOMIAIA UX CONPUKOCHOBEHMS. 3aKOH
JIEVCTBYIOLIMX MaccC.

Karanmuz. Karanuzatopel. Katamus. [lpumepsl KaTanmuTUYECKHX MPOLECCOB B
MPOMBIIIUICHHOCTH, TEXHUKE, ObITy. DEepMEHTB W WX OTIWYUS OT HEOPTaHWYECKHX
Katanu3aTtopoB. [I[puMeHeHre KaTanu3aTopoB U PepMEHTOB.

Xumudeckoe paBHOBecue. OOpaTUMble W HEOOpAaTHMbIE pEaKIUH. XUMHUYECKOE
PaBHOBECHE M CIIOCOOBI €r0 CMEIIEHUS Ha ITPUMEpE TOJIYICHHsI aMMHUaKa.

OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE TIpoLecChl. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuur. OKHCIUTENb W BOCCTAHOBHTENb. OKHUCIEHHME W BOoccTaHoBieHHE. CocTaBlieHHE
YPaBHEHUH OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUI METOOM JICKTPOHHOTO OallaHca.

OO1me cBoiicTBAa METAII0B. XMMHUYECKHE CBOMCTBA METAJUIOB KaK BOCCTAHOBHUTENECH.
B3anmopeicTBue METAIUIOB C HEMETAUIAaMH, BOJOW, KHUCIOTaMH M PAacTBOpPaMU COJIEH.
Meramnorepmus.

Koppo3zus metamioB. CiocoOb! 3aIUTH METAJIJIOB OT KOPPO3HH.

OO01Ire CBOMCTBA HEMETALIOB. XMMUYCCKUE CBOMCTBA HEMETAJUIOB KaK OKHUCIUTEIICH.
B3aunMogeiicTBre ¢ MeTalIaMu, BOJIOPOJOM U IpYTUMH HeMeTauiamu. CBOICTBAa HEMETAIIIOB
Kak BOCCTaHOBHUTENICH. BzauMopencTBue ¢ NOPOCTBIMM M CIOXKHBIMU  BEIIECTBAMM-
OKHUCJIUTCIISIMH.



DneKTpoan3. DNEeKTPOJIU3 PACTBOPOB U PACILIABOB 3JEKTPOJIUTOB HAa MPUMEPE XJIOpUIa
HaTpUs. DIEKTPOIUTHUECKOE TIOTyYeHHE amtoMuHus. [IpakTnyeckoe 3HaU€HUE AIIEKTPOIIN3A.

3akmoueHue. [lepcneKTHBBI  pa3BUTHA XMUMHYECKOM HAyKH H  XHMHYECKOrO
MIPOU3BOJICTBA. XUMHUS U NMPOOIIEMa OXpaHbl OKPYXKAIOIIEH CPEIbl.

Jemonctpauuu. Paznuunsie ¢opmel [lepuoanueckoit cuctremsl [I. WM. Menneneesa.
Mogenb KpUCTaJUIMYECKOW pemeTku xiopuaa Hatpus. OOpas3mbl MUHEpPANIoOB C HOHHOM
KPUCTAJUIMYECKON PEIIeTKOM: KajibluuTa, ramura. Moaenu KpUCTaUIMYECKUX PEeLIETOK
«cyxoro japaa» (WM mona), anmasa, rpadura (WM KBapua). Monaenb MOJSpPHOrO o0beMa
ra3oB. Tpu arperaTHbIX COCTOSHHUsS BOJAbL. OOpa3ibl Pa3IMYHBIX JUCIEPCHBIX CHUCTEM:
AMYJIBCHH, CYCTHEeH3UH, a’pozoneit, remeir u 3oned. Koarymsmus. Cunepesuc. Dddexr
Tunnana. HcnoeltaHue pacTBOPOB —DJIEKTPOJIUTOB W HEIIEKTPOJIMTOB HA  MPEAMET
JUCCOLMAlMU. 3aBUCUMOCTD CTEIIEHH JIEKTPOJIUTUYECKON TUCCOUALUN YKCYCHOM KHCIIOTHI
oT pa3baBieHusi pacTBopa. [IpuMepsl peakiuii HOHHOTO 0OMEHa, UAYIUX C 00pa3oBaHUEM
ocaJlka, ra3a WiIM BOAbl. XMMUYECKHE CBOMCTBA KHCIJIOT: B3aMMOJEHCTBUE C METAJIaAMH,
OCHOBHBIMHM M aM(OTEPHBIMU OKCHIAMH, OCHOBAHUSMHU (I[EJIOYaMH M HEPACTBOPUMBIMU B
BOJIC), COJSIMH. B3ammozeiicTBue a30THOM KUCIOTBI ¢  Menpilo.  OOyrimBaHue
KOHLIEHTPUPOBAHHOW CEPHOM KUCJIOTOM caxapo3bl. XUMUYECKUE CBOMCTBA LIEJIOYEH: peaKLUs
HEWTpalu3alliy, B3aUMOJICUCTBUE C KHUCIOTHBIMU OKCHJaMH, coJiiMU. PasznoxeHue
HEpPaCTBOPUMBIX B BOJE OCHOBAaHUM IIPU HAarpeBaHUHU. XHUMHUYECKHUE CBOMCTBA COJICH:
B3aMMOJCHCTBHAE C METAJIaMH, KUCJIOTaMH, IIEJIOYaMH, C APYruMH cossimMu. ['maponus
kapbunga kampiusa. M3ydenume pH pacTBOpOB THIPOIU3YIONIMXCS COJNEH: KapOOHATOB
LIEJIOYHBIX METAJIJIOB, XJIOPUIA U alleTaTa aMMOHHMSI. DK30TEPMUUYECKUE U SHT0TEPMUUECKUE
XUMHUYECKHe peakunu. TenoBble BICHUS PU PACTBOPEHUHN CEPHOM KUCIOTHI U aMMHA4YHON
CEJIUTPBL. 3aBUCUMOCTb CKOPOCTH pEaKIMM OT IHPUPOJBl BELIECTB Ha IpUMEpE
B3aUMO/ICHCTBUS PACTBOPOB PA3IMYHBIX KUCJIOT OJJMHAKOBOW KOHLIEHTPALIUU C OJJUHAKOBBIMU
KyCOuKaMH (TpaHyJaMH) LIMHKA U OJAMHAKOBBIX KYCOUYKOB Pa3HbIX METAJJIOB (MarHus, IUHKA,
JKele3a) C pacTBOPOM COJSTHOM KHUCIOTHI. B3ammonelcTBue pacTBOPOB CEPHOM KHCIOTHI C
pacTBopaMu THOCYyJb(paTa HATPUS PaA3IUYHON KOHILIEHTpallMM W TemmepaTypsl. Mogaenb
KMIIALEro ciosi. Pa3noxkeHwe mepokcuaa BOAOpOJa C IOMOLIBKO HEOPraHWYECKUX
kataym3aTopoB (FeCl2, KI) u mpupoaHbiX 00BEKTOB, COAEPKAIINX KaTajazy (ChIpoe MSCOo,
kapTtodens). [IpocTeiile OKUCIUTENFHO-BOCCTAHOBUTENIBHBIE PEAKIMU: B3aWMOJICHCTBHE
LIMHKAa C COJITHOM KHcioToi m xkene3a ¢ cynbparom meau (II). Monens anexktponuszepa.
Monenb 31eKTPOIN3HOM BaHHBI 1JIS1 IOJTYyUYEHUS aIFOMUHHUS.

JlabopaTtopHsbie onbIThl. OmpeelieHne TUNA KPUCTALTNYECKON PEIISTKA BEIIECTBA U
onucaHue ero cBoucTB. O3HAKOMJIEHHWE C AUCHEPCHBIMU cUcTeMaMmu. Peakuuu, muayiue c
oOpa3oBaHUEM OCajKa, Ta3a WU BOABL. B3auMoEHCTBHE COJISHON KUCIOTHI C ITMHKOM,
okcugom wmeau (II), rugpokcumom wmenu (II), kapOomaTtom kambuusa. B3aumopeicTBue
pacTBOopa THAPOKCHAA HATPHUsI C COJSHOW KHCIOTOW B MPUCYTCTBUU (peHondTanenHa, ¢
pactBopom xiopuna xenesa (III), ¢ pactBopom conu amomunusi. B3aumopeicteue pactsopa
cynepata Mmemu (II) c xeme3oM, H3BECTKOBOW BOJOM, PAcTBOPOM XJIOpUIA KabIIHUS.
[Tomyyenue ruapokapOOHaTa Kajdbllds B3aUMOJICHCTBUEM H3BECTKOBON BOJIBI C OKCHIOM
yraepoaa (IV)  (Bbyabixaembiii  Bo3Ayx).  McmbiTaHue  MHIUKATOPOM — PAacTBOPOB
TUAPOIU3YIOMIMXCS ¥ HETHAPONU3YIOMIMXCS coliel. Peakius 3ameneHuss Meau Kele3oM B
pactBope cynbdata meau (II). [lomydenne kucnopoaa paznoxeHueM NEPOKCHIa BOJAOPOIA C



MOMOIIIBIO JUOoKcH1a Mapranua. [lonyyenne Bo1opoia B3auMOJEHCTBUEM KUCIOTHI C IUHKOM.
O3HakomIJIeHHE C TpernapaTaMyu OBITOBOM XUMHH, COAEPKAIMMU SH3UMBI.

I[MpakTuyeckas padora Ne 1. [lonyyenue u pacno3HaBaHHe Ta3oB.
IIpakTuyeckas padora Ne 2. PernieHre sKkCiepuMEHTAIBHBIX 33124 Ha UICHTU(DUKAIIUIO
HCOPraHWYCCKHUX U OPraHUYCCKHUX COG)II/IHCHHI;'I.

TeMmaTn4veckoe INIAHUPOBaAHUE

Pasnen yueOHOrO
Kypca, K0JI-BO 4aCOB

OcHoBHOE cofepskaHue 10
TeMaM

XapakrepucTHKa
AESITeJIbHOCTH YYaIIUXCH

10 xiacc

Bsenenue, 1 4.

Ha6mronenue, mpeamnonoxxeHue,
runote3a. Ilouck
3aKOHOMepHOCTeH. HaydHbIit
JKCIIEpUMEHT. BrIBO.

Hcrnonb30BaTh OCHOBHBIE
WUHTEIJICKTyallbHbIC
onepanuu (popmyaupoBaTh
TUTIOTE3Y, TPOBOIUTH
aHaNIM3 ¥ CHHTE3,
0000I1IcHIE, BBISBIIATH
MPUYUHHO-CJIEICTBEHHBIE
CBSI3H), IPOBOAUTH
HKCIIEPUMEHT U
(uKCUpoOBaTh €ro
pe3yNabTaThl C MOMOIIBIO
POJTHOTO SI3bIKA U SI3BIKA
XHMHH.

Teopus CTPOEHHUS
OpraHNYeCcKHUX
coenuHeHui (3 1)

[IpenmeTr opraHMYeCKOW XHUMHHU.
CranoBneHue OpraHNYEeCKON
XUMUU KaK Hayku. Butaimmsm u
€ro Kpax.

OCHOBHBIE TIOJIOKEHUS TEOPUU
ctpoenusa A. M. Bytneposa.
BanenTHOCTB. DIEMEHTHI €
MOCTOSHHOUM ¥ IEPEMEHHOMN
BaJICHTHOCTHI0. CTPYKTypHbIE
(hopMyIIBI OPraHMYECKUX
Belects. M3omepust. Buabl
n3omepud. [loHsTHE O B3aUMHOM
BJIUSIHUA aTOMOB B MOJIEKYJIax
OpPraHWYECKHUX BEILECTB.

Pasznuyath mpenMeTs
OPraHUYeCKOU U
HEOPraHMYECKON XUMUH,
MUHEPAJBLHBIC U
OpraHUYecKHe BEIIeCTBa.
Knaccudunuposats
OpraHUYecKHe BEIIeCTBa 110
UX MPOUCXOKICHUIO Ha
MIPUPOJIHEIC, UCKYCCTBECHHBIC
Y CUHTETUYECKHUE.
[TpoBoauTH M HAOIIOJATH
XUMHUYECKHUH SKCTIEPUMEHT.
OOBACHATH PUYNHBI
MHOT000pa3us
OpPraHUYECKHX BEIIECTB U
0COOEHHOCTH CTPOCHHUS
aroMma yriiepoaa. Paznuyate
MOHSITUS «BAJICHTHOCTHY U
«CTETIeHb OKHUCIICHUSY,
OTIepUpPOBATH UMHU.
OTtpaxxaTb COCTaB U
CTPOEHUE OPTaHUYECKUX
COCAMHEHUN C IIOMOLIBIO
CTPYKTYPHBIX (hOpMYI U
MOJIEITIUPOBATH UX
MoJeKynbl. Paznuuath
TIOHSITHS «H30MEp» U




«romonory. Ha3piBath
W3YYEHHBIE MTOJI0KEHUS
TEOPUH XUMHUYECKOTO
crpoenus A. M. Bytneposa.

YrneBonopoasl U HX
MPUPOJIHBIE UCTOYHUKHU

(9 1)

IIpuponHslii ras, ero cocTas u
HaIpaBJIEHUs UCTIOIb30BaHUS B
KauecTBe TOIUIMBA U
XUMHUYECKOTO CHIPHSI.

3HaveHue MPUPOIHOIO rasza u
WHBIX MPEeTbHBIX
YIJI€BOJOPOJOB B KAUECTBE
TOTUTHBA ¥ XUMHYECKOTO CBHIPBS.
MeraH u apyrue ajkaHbl Kak
COCTaBHAsI YaCTh MPUPOIHOTO
rasa. XMuMM4E€CKHE CBOMCTBA
MeTaHa, 00YCIOBIUBAIOIITUE €TO
MpUMEHEeHue (ropeHue, TUpoIn3,
rajoreHupoBanue). ['omomnoru
ME€TaHa, U30Mepus U
HOMEHKJIaTypa.

OTuieH Kak IpeCTaBUTENb
ankeHoB. [lomydenue sTuneHa B
MPOMBILUIEHHOCTH
(merumpupoBaHHE dTaHA) U B
naboparopuu (AeruapaTaIus
stanosa). CBoicTBa (rOpeHHe,
OpoMHUpOBaHUE, TUApPATAIHS,
NOJINMEpU3aLusl, OKUCIICHUE
pactBopom KMnO4) u
IIPUMEHEHUE ITUIICHA.
[HonmuaTunen. OcHoBHBIE
MOHATUS XUMUU
BBICOKOMOJIEKYJISPHBIX
COeIMHEHU.

Peakuun nonmumepusanuu.
[onuaTHnen u obnactu ero
MPUMEHEHUS.

KauecTtBeHHbIe peakiuu Ha
HeNpeeIbHbIE COSIUHEHMS:
obecirBeurnBaHue OPOMHOMN BOJIBI
U pacTBOpa IepMaHraHaTa Kajus.
[Tonyuyenue rTunena
JIeTUIpaTalreil 3TaHoIa U
JETUIPUPOBAHUEM STaHA.
Kayuyx u ero cBolicrtsa.
Bynkanusanusa kaydyka. Pe3una.
N3omnpeH kak MOHOMEpP
NPUPOJHOTO KaydyKa.
CunTeTnueckuii Kaydyk. 1,3-
byranuen kak MoHOMEp
JTUBUHWIIOBOTO M OyTaIMEeHOBOTO
CUHTETUYECKHUX KaydyKoB. MHbIe

XapakTepHu3oBaTh COCTaB
OCHOBHBIC HAIPaBJICHHUS
HCIIOJIb30BaHMS U
nepepaboTKU MPUPOTHOTO
rasa. YCTaHaBIMBAaTh
3aBHCHMOCTE MEXTY
o0BeMaMH 1OOBIUH
MPUPOAHOro raza B PO u
o1o0mxeToM. Haxoauth
B3aMIMOCBSI3b MEXKITY
M3y4aeMbIM MaTepUATIOM U
Oynymiei
npodeccruoHaIbHON
nesTenbHoCcThIo. [IpaBuna
HKOJIOTHYECKH TPAMOTHOTO
MOBEJICHHUA B 0€30I1acCHOr0
oOpalleHus ¢ MPUPOTHBIM
ra3oM B OBITY U Ha
MIPOU3BOJICTBE.
Onpenenars
MIPUHA]JIC)KHOCTH BEIIECTB K
Pa3IMYHBIM THITAM
(mpenenbHbIM WU
HeIpeAeIbHBIM) U KJIaccaM
yriieBoaopoaoB. Ha3siBaTh
UX TI0 MEKTYHAPOTHOM
HOMEHKJIAType,
XapaKTepU30BaTh CTPOCHUE
¥ CBOMCTBA BaKHEHIITHX
MpeACTaBUTENCH,
HAOJII0/IaTh U OIMCHLIBATH
JIEMOHCTPAIMOHHBIN
AKCIIEPUMEHT ITOMOIILI0
POJTHOTO SI3bIKA U SI3bIKA
xumun. O6001IaTh 3HAHUS U
JIeNaTh BBIBOGI O
3aKOHOMEPHOCTSIX
M3MEHEHHS CBOMCTB
YTJIEBOJOPOIOB B
TOMOJIOTHYECKUX PsIaX.
PaznmuaTe moHATHS
«HU30MEP» U «TOMOJIOTY.
YcranaBanBaTh
3aBHCHUMOCTB MEX]y TUIIOM
CTPOCHHSI YTIIEBOJIOPOJIa U
€ro XMMUYECKUMH
CBOMCTBAMM Ha MpUMepe
JIOTUUECKHMX CBSI3CH:




XUMUYECKHE CBOMCTBA IMECHOB:
rajJloreHUpOBaHUE.
BricokoTeMniepaTypHoe miams
alleTUIeHa Kak oJHa U3 obnacrei
ero npuMeHenus. [lonydenue
aleTUIeHa NUPOJIU30M METaHa U
KapOUIHBIM CITIOCOOOM.
XHUMHUYECKUE CBOMCTBA
aleTHIICHA: TaJJOTeHUPOBaHUeE,
I'HJIPOTrajJOreHUPOBAHUE
(x7opBUHUI U
HOJIUBUHUIXJIOPU, €r0
NPUMEHEHHUE), THIPATALIHS
(peakuust M. I'. Kyuepoga),
TpuMepu3anus (peakuus

H. /1. 3enunckoro).

TKpBITHE OEH30J1a, €T0 CBOMCTBA
U TiepBbIe 00J1aCTH IPUMEHEHUS.
VYcraHOBIEHNE XMMUYECKOTO
cTpoeHus 6enzona. Popmyna
Kekyne. Xumuyeckue cBOMCTBA
OeH30I1a: TaJOreHUPOBaHUE,
HUTPOBAHUE.

Hedts, ee cocras, pusnueckue
CBOMCTBA. DKOJIOTMYECKHE
MOCTIE/ICTBUS pa3inBa HePTH U
crocoObl 60PHOBI C HUMHU.
[poueccel nepepadboTku HEDTH:
pEeKTH(UKAINS, KPSKHHT.
[IponykTs! nepepaboTku HEPTH U
WX HUCIIOJIb30BAHHUE.

IIPEACIbHBIA — PEaKIUU
3aMEIICHUS, HeTPeIeTbHBINA
— peaxkuuu
MIPUCOCTUHECHMS.

Ha3swiBaTh o
MEXKTYHAPOAHOMN
HOMCHKJIATYpE JUCHBI.
XapakTepu3oBaTh CTPOCHHUE,
CBOICTBA, CIIOCOOBI
MoJIy4yeHus U obnactu
npumeHenus 1,3-0yraaneHa.
Ha3zeiBath no
MEKIyHAPOAHOU
HOMEHKJIAType alKUHBI C
MTOMOIIBIO POJHOTO S3bIKA U
SI3bIKa XMMUHU.
XapakTepHu3oBaTh CTPOCHHUE,
CBOMCTBA, CIIOCOOBI
MOJIYYCHHS ¥ 00J1aCTH
MPUMEHEHHUS alleTUIICHA.
OtimmyaTh 0COOCHHOCTH
peakuuii NpucoeIUHEHUS Y
alleTUJIEHA OT PeaKIHi
MPUCOSINHEHHSI STUIICHA.
XapakTepHu3oBaTh
0COOEHHOCTHU CTPOEHMUS,
CBOIicTBa 1 00J1aCTH
npUMeHeHUs OeH30I1a ¢
MTOMOIIBIO POJTHOTO SA3bIKA U
SI3BIKA XMMUHU.
XapakTepu3oBaTh COCTaB U
OCHOBHBIE HaIlPaBJICHHUS
WCIIOJIb30BaHMS U
nepepadoTku HedTH.
YcranaBiavBaTh
3aBUCUMOCTb MEXKITY
obbemamu 100buM HEDTH B
Poccun u 01015KeTOM
rocynapctBa. Haxoauts
B3aMIMOCBSI3b MEXITY
HU3y4aeMbIM MaTEPHAIOM U
Oymyiein
npodeccroHaNbHOM
JesaTenbHoCThIO. [IpaBuia
9KOJIOTUYECKH TPAMOTHOTO
MOBeICHUsS 1 0€30IacHOI0
oOparreHus ¢
HePTENPOIYKTaMH B OBITY U
Ha IIPOU3BOJICTRBE.
Knaccudumuposath
YIIEBOIOPOABI IO CTPOSHUIO
YTJIEPOJHOTO CKEJIeTa U




HaJIM4YMIO KPATHBIX CBS3EH.
VYcranaBiauBaTh
B3aUMOCBSA3b MEXIY
COCTaBOM, CTPOCHHUEM U
CBOMCTBaMH
yIJIeBOA0OpO0B. ONKCHIBaTH
T€HETUYECKUE CBA3U MEXKIY
KJIACCaMH YTJIEBOJOPOJIOB C
MMOMOUIBIO POJTHOTO SI3bIKA U
SI3BIKA XMMUH,

Kucnopoaconepxaiue
OpraHUYCCKHE
coenunenus (9 1)

DTUIIOBBIN CIIUPT U €r0
cBoiicTBa. OKHCIIEHUE 3TaHOIIA
(pepmeHTaTUBHOE, OKCUAOM
meau (II)). Xumuueckue
CBOWCTBA 3TaHOJA:
Jeruaparanus, B3auMoIeicTBre
¢ HaTpueM, ropenue. [lonyuenue
3TaHoJa rupaTanueil 3TuiIeHa,
OpO’KEeHHEM CaxapoB.
l'omonornueckuit psg
OJTHOATOMHBIX CIIHPTOB,
H30MepHsl, HOMEHKIATypa.
MHOroaToMHBIE CIIUPTHI:
riuuepud. KauectBeHHas
peaxiysi Ha MHOTOaTOMHbBIE
cnupThl. ['openue sTaHona.
B3anmoperictue sTaHoIIa €
HaTpueM. [lonyyenue stunena us3
3TaHoJIA.

Kamennslit yrosis u ero
ncnons3oBanue. Kokcosanue
KaMEHHOTO YTIJIs, BaXKHEHIIe
MPOAYKTH KOKCOXUMUYIECKOTO
POU3BOJICTBA.

CrtpoeHue MOoJIeKyIIbl U
(bu3mdeckue cBorcTBa heHoa.
B3anMHoe BiHsIHEE aTOMOB B
MOJIEKYJIaX OPTraHUYECKUX
BEIICCTB Ha IpuMepe (eHoa.
XuMudeckue cBoiicTBa (heHoa,
MOATBEPKIA0IME B3aUMHOE
BJIMSTHHE aTOMOB: KHCIIOTHBIE
CBOMCTBA, PEaKLNH
raJIOTeHUPOBAHUS, HUTPOBAHUS.
[lonyuenue penona u3
KaMEHHOYT'OJIbHOW CMOJIBI.
[Ipon3BOACTBO U UCTIOJIB30BAaHUE
CTPOUTENBHBIX U OTAEIIOYHBIX
MaTepHaoB HA OCHOBE
MOJTUMEPOB U3
(heHonopopMaIbIErUAHBIX CMOJI
1 ux aHanoros. GopmanbIerusu,

HazsiBaTh no
MEKTYHAPOAHOMN
HOMEHKJIATYpe CITUPTHI.
XapaKkTepHu3oBaTh CTPOCHHUE,
CBOMCTBA, CIIOCOOBI
MOJTYYCHHS ¥ 00J1aCTH
MPUMEHEHHUS dTaHOJa
[JIMLIEPUHA C TOMOUIBIO
POJTHOTO SI3bIKA U S3bIKA
xumun. Knaccuduuuposats
CIIUPTHI 110 KX ATOMHOCTH.
Habmronarts,
CaMOCTOSITEIILHO MPOBOIUTH
Y OIKCHIBAaTh XUMHUYECKHIA
OKCIIEPUMEHT.
XapakTepu3oBaTh
MIPOUCXOXKICHUE H
OCHOBHbBIE HaIllpaBJICHHUS
UCTIOJIb30BaHUS U
nepepaboTKu KAMEHHOTO
yIiisl. Y CTaHaBJIUBATh
3aBHCHUMOCTbH MEXTY
o0bemMamu 100bIUU
KaMeHHOro yris B PO u
oroxeTom. Haxonuts
B3aMMOCBSI3b MEXITY
M3y9aeMbIM MAaTePUAIIOM U
Oymymuieit
npodeccHoHATBHOM
nesTenbHOCThIO. [IpaBuna
9KOJIOTHYECKH TPAMOTHOTO
MOBeIeHUs U O€30MacCHOTO
oOpalreHus ¢ KaMeHHBIM
yIJIEM | MPOTYKTaMHU
KOKCOXHUMHYECKOTO
MIPOU3BOJICTBA B OBITY U
MIPOMBIIIIICHHOCTH.
XapakTepu3oBaTh
0COOEHHOCTHU CTPOCHHUS U
CBOICTBa (peHOTIa HA OCHOBE
B3aMIMHOT'O BJIUSHUS aTOMOB
B MOJIEKYJIE, a TAKKE




€ro CTpOeHHE U (PU3NUECKUE
CBOMCTBAa. XMMHUYECKHE CBOICTBA
(dhopManpaeruaa: THAPUPOBAHUE,
okucieHue. ['oMonornueckuit
PAI adbACTUIOB, H30MEPHS,
HOMeHKJaTypa. KauectBeHHas
peaKIus Ha albJIETUAHYIO
rpynny. [lonydyenue
dbopmanpaeruaa u
aleTagbleruia u3
COOTBETCTBYIOIIMX CITUPTOB.
Kap6oHoBbI€ KHCIOTHI B IPUPOJIE
U B ObITYy. XMMHUECKHE CBOMCTBA
KapOOHOBBIX KUCIIOT B
CpPaBHEHUHU CO CBOMCTBAMH
COJISTHOW KHMCJIOTBI
(B3auMoieiicTBHE C METAJUIAMH,
OCHOBHBIMH OKCHJIaMH,
OCHOBAHUSIMU, COJISIMU).
YKcycHast KHCJIOTa Kak CIa0bIif
3JICKTPOJIUT, HOHHBIE YPABHCHHUS
peakuui ¢ ee yuactuem. Peakuus
sTepuduKauu.
['omonoruueckuii psin
MPeAETBHBIX OJTHOOCHOBHBIX
KapOOHOBBIX KUCIIOT, H30MEpHs,
HoMeHKarypa. [lonyuenne
YKCYCHOM KHCIIOTBI.

N3yuenne coctaBa xupoB. Kupbl
pPacTUTEIBHOTO U 5KUBOTHOTO
TIPOUCXOXKICHUS, PA3IMUUS B UX
cocTase. [ ' uaposnus3 KkupoB U UX
omblIeHre. Mbuia.

M aIpupoBaHUC KUJIKHX KHPOB.
[Tpou3BOACTBO TBEPABIX KUPOB
Ha OCHOBE PAaCTUTEIIbHBIX MACEIL.
[TonsiTue 0 CIOXHBIX dPUpax.
CrnosxHbie 3(Upbl 0THOOCHOBHBIX
KapOOHOBBIX KUCJIOT H
OJIHOATOMHBIX CIIUPTOB. Peakuus
srepudukauu. CiIoxxHbIE
a¢upsl B ipupoe. JKuphl Kak
CJIOXHBIE YQUPHI IIIHIIEpUHA U
BBICIINX KapOOHOBBIX KHCIIOT.
CocraB yriieBoJ10B, UX
HAXOKJEHUE U POJIb B IPUPOJE.
3HaveHHE YTJIEBOJIOB B TEXHHUKE,
OBITY, Ha IPOU3BOJICTBE.
Knaccudukarnus yrieBomos:
MOHO-, IU- U TOJIUCAXapU/JIbIL.
JIBONCTBEHHOCTD ()YHKIIMH
OpPraHMYECKOro BEIIECTBA Ha

CHOCOOBI MTOJTYYEHUS U
00J1aCTH TPUMEHEHUS
(deHoa ¢ MOMOIIBIO
POJTHOTO SI3bIKA U A3bIKA
XUMUH.

XapakTepHu3oBaTh
0COOCHHOCTH CBOWCTB
dbopmanpieruaa u
areTasbIeruaa Ha OCHOBE
CTPOEHUS MOJIEKYII,
CIOCOOBI NOJYYEHUSI U UX
00JacTH MPUMEHEHHS C
MTOMOIIIBIO POJHOTO S3bIKA U
a3bpika xumuu. Habmronars,
OTIMCHIBATH M IPOBOIUTH
XUMHYECKUNA IKCIIEPUMEHT.
Co0ronaTh mpaBmIa
HKOJIOTHYECKH TPaMOTHOTO U
0€e30MmacHOro 00palleHus ¢
TOPIOYHMH U TOKCHUHBIMH
BELIECTBaMU B OBITY U
OKpYXKarolleu cpeae.
XapakTepu3oBaTh
0COOEHHOCTH CBOIWCTB
KapOOHOBBIX KUCIIOT HA
OCHOBE CTPOEHUS UX
MOJIEKYJI, @ TAaK)Ke CITOCOOBI
MOJTy4eHUs U 00acTu
IIPUMEHEHHNS YKCYCHOMN
KHUCTIOTHI C TIOMOIIBIO
POJTHOTO SI3bIKA U SI3bIKA
xumun. Paznnyats oO1ee,
0COOEHHOE U EIMHUYHOE B
CTPOEHUHU U CBOMCTBAX
OpraHUYecKHUX U
HEOPTaHMYECKUX KUCIIOT.
Xapaktepu3oBaTh
0COOEHHOCTH CBOWCTB
KHUPOB Ha OCHOBE CTPOCHUS
UX MOJICKYJ, & TaKXKe
KJaccuuKaluu 5KUPOB 10
UX COCTaBYy U
MIPOUCXOXKACHUIO U
MIPOU3BOJICTBO TBEPJIBIX
JKUPOB Ha OCHOBE
pactutenbHbIX Macen. Ha
OCHOBE pPeaKIuu
TepUPHUKAITNN
XapaKTepu30BaTh COCTAB,
CBOMCTBA U 00JIacTH
MPUMEHEHHUS CIOKHBIX

2(hUpOB.




pUMEpE TIIFOKO3bI
(anmpmerugocUpT). XUMUYECKHE
CBOMCTBA TJIIOKO3BI,
JTOKa3bIBAIONIE TIBONCTBEHHOCTh
ee (pyHKIIMH: THIPUPOBAHUE,
B3aMMOJICIICTBUE C THAPOKCUIOM
menn (1), okucnenue
(dbepmeHTaTHBHOE, pEAKIUs
«cepeOpsIHOTO 3epKajay).
bpokeHue riaroKo3sl.
dortocuHTE3.

[Tonmucaxapuaer: Kpaxmai,
nesmnono3a. CpaBHEHHE UX
CTPOEHUSA U CBOMCTB.
KauecTBeHHas peakius Ha
Kpaxmat.

XapaKkTepHu30BaTh COCTAB
YIJIEBOJIOB U UX
KJIAaCCU(UKAIINIO HA OCHOBE
CIIOCOOHOCTHU K THIPOIH3Y.
OrnuceiBaTh CBOKWCTBA
TIII0OKO3bI KaK BEIleCTBa C
JBOMCTBCHHOUN ()yHKITHEH
(aspierugOCTIMpTA).
YcranaBiuBaTh
MEXIPEIMETHBIE CBSI3U
XUMHUH U OMOJIOTMH Ha
OCHOBE PACKPBITH
OMOJIOrMYECKON posu U
XUMHUYECKHUX CBOMCTB
BaKHEUIITHUX
MpeJiCTaBUTEeNe MOHO-, IU-
Y TIOJTUCaXapHuJIoB.

AzoTcojepxaiiue
OpraHNYecKHe
coenuHeHus (8 1)

[IpupoaHbie KpacuTen Kak
IIPOU3BOJAHBIE AaHUJINHA.
OTKpBITHE U CTPYKTYpa aHUITMHA.
AmuHorpytma. OCHOBHbIE
CBOICTBAa aHWJIMHA.
BbpomupoBanue anunnHa
(xauecTBEHHasl peakLus Ha
anwiuH). [lonyyenue aHunmHa.
Peaxuusa H. H. 3ununa.
AMHHOKaNpoOHOBask KUCJIOTA.
[TonmmamuaHbIE BOJIOKHA, KAIPOH.
Peakuus nonmkonaeHCaUN.
[Tonsitne 06 aMMHOKHUCIIOTaX.
AMHHOKHCIIOTHI KaK
OM(yHKIIMOHATEHEIC
aM(poTepHbIE COETMHEHUS.
®u3nYeCcKre CBOKMCTBA
amuHOKUCIOT. Knaccudukanus n
HOMEHKJIaTypa aMHHOKHCJIOT.
Hunentuael. [lentuanas cBssk.
CrniocoOsl nostyueHust
AMUHOKHCIIOT. AMUHOKHUCJIOTHI B
MIPUPOJIE.

JHK u PHK kak Guomonumepsl.
OO6mias cxema CTpOeHUs
Hykseotuna. CpaBHeHuE
CTPOEHHUSI, HAX0XK/ICHUE B KIIETKE
u ¢pyuakuit JJHK u PHK.
[lonsiTHE O r€HETUYECKON CBSI3H
Y TEHETUYECKOM psiJie Ha
IIpUMEpPE B3aUMOIIEPEXOI0B
MEXKy KJIacCaMU YIJIeBOIOPOJI0B
Y KUCIIOPOJ- U a30TCOAEPKAIINX
coenuHeHu. Minmocrpanus
T€HETUYECKOW CBSA3U Ha MPUMEPE

XapakTepu3oBaTh
0COOEHHOCTH CTPOCHUS U
CBOICTBa aHWJIMHA Ha
OCHOBE B3aMMHOT'O BIMSHHS
aTOMOB B MOJIEKYJIE, a TaKkKe
CIOCOOBI OTy4YEHUS U
00JacTH MPUMEHEHUS
AQHUJIMHA C TIOMOIIHIO
POJIHOTO SI3bIKA U SI3bIKA
xumuu. HaOmronate u
OTHCHIBATh
JIEMOHCTPAIMOHHBIN
XUMUYECKUN IKCTIEPUMEHT.
Co0roaaTh paBmIIa
HKOJIOTUYECKHU TPAMOTHOIO U
0e30macHOTO O0paIeHus ¢
TOPIOYUMU H TOKCUIHBIMHU
BEIIIECTBAMH B OBITY U
OKpYXarolleH cpeae.
OnuceIBaTh CBOKWCTBA
AMUHOKUCJIOT KaK

OMG YHKITMOHATBHBIX
aM(pOTEPHBIX COCTUHCHHIA.
VYcranaBnuBaTh
MEXITPEAMETHBIE CBSI3U
XUMHUH U OMOJIOTHUU Ha
OCHOBE PACKPBITHUSA
OHMOJIOrMYeCcKON posu U
XMMHYECKHX CBOMCTB
AMUHOKHCIIOT.

benku kak Ouomonumepsl,
UX CTpoeHue (MepBUYHas,
BTOPHUYHAS U TPETUYHAS
CTPYKTYpPBbI), XUMHUYECKHE
CBOWMCTBA (IeHaTypalus,




OPraHUYECKUX COCIUHEHUMN
Pa3JIMYHBIX KJIACCOB,

COJIep KalIuX JIBa aToMa
yrieposa.

Knaccuukanus Kucmopoa- u
a30TCOACPIKAIINX OPTaHUYECKUX
COCJIMHECHUH 10 HATMYHUIO

(O yHKIIMOHATIBHBIX TPYIIIL.
CocraBnenue Gpopmyn U
Ha3BaHUH KHUCIOPOJI- U
A30TCOACPIKAIINX OPTaHUYECKUX
COCIUHEHUH, UX TOMOJIOTOB 1
n3omepoB. CBolicTBa
MpeJCcTaBUTENEH BaXKHEHIITUX
KJIACCOB ATHUX COCAMHCHUM, UX
MOJy4YeHUE U IPUMEHEHHUE.
I'eneTnueckas CB3b MEKIY
pa3IMYHBIMH KJIaCCaMU
KHUCJIOPOJI- M a30TCOJIEPIKAIINX
OpPTaHUYECKHUX COCTUHEHHI.

TUPOJIU3, KAUECTBCHHbBIC
peakuuu — OuyperoBast U
KCaHTOIPOTEUHOBAs).
buonoruueckue GpyHKIUU
OCJIKOB: CTpOUTENIbHAS,
(dbepMeHTaTUBHAS,
3alIUTHAs, TPAHCIIOPTHAS,
CUTHAJIbHAS U JIp.
OnuceIBaTh CTPYKTYPHI U
CBOICTBa OEJIKOB Kak
OHMOTIOTMMEPOB.
YcranaBnuBaTh
MEXITPEAMETHBIC CBSI3U
XUMHH U OMOJIOTHH Ha
OCHOBE PACKPBITHUSA
OHOIOrMYeCcKON pou U
XMMHYECKHX CBOMCTB
OEJIKOB.

OnuceIBaTh CTPYKTYpY U
COCTaB HYKJIEMHOBBIX
KHCJIOT KaK
MOJIMHYKIJICOTH/IOB.
VYcraHaBiuBaTh
MEXKIPEAMETHBIE CBSI3U
XUMUU 1 OMOJIOTHH HA
OCHOBE PACKPBITUSA
OMOJIOTrMYECKON POTH ATUX
KHCIIOT B IIepeiayue u
XpPaHEHUH HACIEICTBEHHON
UH(pOpMaIINH.

[TpoBonuTh pedaekcuro
COOCTBEHHBIX JIOCTH)KCHUI B
MO3HAHUH XUMUH
YTJIEBOJOPOAOB, & TAKXKE
KHUCJIOPOJI- U
a30TCOJEPIKAIINX
OpraHMYECKHX BEIIECTB.
AHanu3upoBaTh Pe3yabTaThl
KOHTPOJILHOHM pabOThI U
BBICTPAUBATh IyTH
JTOCTHKEHUS JKEJIaeMOro
YPOBHSI YCIIEITHOCTH.

XuMus 1 Ku3Hb (3 1)

[Tonmumepusanus n
MOJMKOH/ICHCAIINS KaK CTIOCOOBI
MOJTYYEHUS] CHHTETUYECKUX
BBICOKOMOJIEKYJISIPHBIX
coenuHeHu. [lonyuenue
HCKYCCTBEHHBIX
BBICOKOMOJICKYJISIPHBIX
COEIMHEHUN XUMUYECKON
MoaupuKaIuen mpUpPOIHBIX
nonumepoB. CTpoeHue

XapakTepu3oBaTh peAKIHU
MOJIMMEPU3ALUU U
IIOJIMKOHJCHCAIIUU KaK
CrocoObI MOTYYEHUS
CUHTCTHUYCCKHUX
BBICOKOMOJIEKYJISIPHBIX
coeqnueHnii. ONHUCHIBATHL
OT/JIEJIbHBIX MPEJCTaBUTENEN
IJIACTMAcC U BOJIOKOH, UX
CTPOEHHE U KJIACCU(UKAIIHIO




IIOJIMMEPOB: JIMHEHHOE,
IPOCTPAHCTBEHHOE, CETYATOE.
[lonsTHe o mIacTMaccax.
TepmonnacTuunsle u
TEPMOPEAKTUBHBIE MTOJIMMEPBI.
OtnenbHbIE NPEICTaBUTENN
CUHTETUUYECKUX U
UCKYCCTBEHHBIX IIOJIMMEPOB:
(henoohopMabIeTUTHBIE
CMOJIBbI, TOJINBUHWIXJIOPUI,
Te(JIOH, TESILTYIIOUI.

[loHsiTHE O XUMHUECKUX
BOJIOKHaX. HatypainbHsle,
CHUHTETHYECKUE U
HCKYCCTBEHHBIE BOJIOKHA.
Knaccudukanuus u otnenbHble
MIPeICTaBUTEIN XUMHUUECKHUX
BOJIOKOH: alleTaTHOE
(TpuaneTaTHbIH LIENK).
[onsiTHe 0 pepmeHTax Kak
OMOJIOrM4eCcKNX KaTaau3aTopax
0EJIKOBOM MPUPOJIBI.
OcoOeHHOCTH CTpOEHUS U
CBOWCTB (CEJIEKTUBHOCTb U
3(PEeKTUBHOCTD, 3aBUCUMOCTH
JEeHCTBH OT TemiepaTtypsl u pH
cpenasl pacTBopa) GepMEHTOB TI0
CPAaBHEHMIO C HEOPraHMYECKUMHU
KaTaJIM3aTOpaMH. 3HAaUEHHUE
(bepMeHTOB 1is
KHU3HEEATEIbHOCTH KUBBIX
opranusmoB. [Ipumenenne

(hepMEeHTOB B IPOMBIIIIEHHOCTH.

Ilonstue o BuTamuHax. Hopmel
MoTpeOJIeHNsI BATAMHUHOB M KX
¢ynkuuu. [lonstue 06
aBUTAMHUHO3aX,
TUIIOBUTAMHUHO3aX,
TUTIEPBUTAMUHO3AX.
Knaccudukanust BATAMUHOB.
Butamun C kak npenctaBUTelb
BOJIOPACTBOPHMBIX BUTAMUHOB H
BUTaMHH A Kak MPEACTaBUTEIb
KHUPOPACTBOPUMBIX BUTAMUHOB.
[TonsiTHE O TOPMOHAX KaK
OMOJIOTMYECKH aKTUBHBIX
BEIECTBAX, BHIMOJHIIOIINX
SHAOKPUHHYIO PETYIISIIHIO
JKU3HEAEATEILHOCTH
Opranu3MoB. Baxkueiiine
CBOKMCTBa TOPMOHOB: BBICOKAs
(hM3H0JIOrMYecKas aKTHBHOCTbD,

C TIOMOILBIO POAHOTO SI3bIKA
U SI3bIKa XUMUH.

Ha ocHOBE MeXIIpeIMETHBIX
CBsI3€eH ¢ Ononoruei
yCTaHaBJIMBaTh od1Iee,
0COOEHHOE U €NUHUYHOE IS
(hepMEeHTOB Kak
OMOJOrHYECKUX
KaTaJIn3aTopoB. PackpbeIBaTh
UX POJIb B OPTaHU3aIUH
JKM3HH Ha 3eMJIe, a TaK)Ke B
MUIIEBON U MEIUITNHCKOMN
MIPOMBIIIUICHHOCTH.

Ha ocHOBE MeXIpeIMeTHBIX
CBsI3eH ¢ Omosoruei
pacKpbIBaTh
OMOJIOTMYECKYIO POJIb
BHTAaMUHOB M MX 3HAYCHHE
JUJISl COXpaHEHUS 3I0POBbs
YyeJIoBeKa.

Ha ocHoBe MeXnpeaMeTHBIX
cBs3eil ¢ buonoruei
PacKpbIBaTh XUMUYECKYIO
PUPOIY TOPMOHOB H UX
pOJIb B OpPraHM3aluu
T'yMOpPaJIbHOU peryisiiuu
JeSTeNbHOCTH OpraHu3Ma
YeIoBeKa.

PackpbIBaTh poiib JeKapCcTB
oT (hapmakoTepanuu 10
xuMuorepanuu. OcBauBaTh
HOPMBI 3KOJIOIMYECKOTO U
6e30macHoro odpareHus ¢
JI€KapCTBEHHBIMU
npernapaTamu.
®opmupoBaTh BHYTPEHHEE
yOexaeHue o
HETPUEMIIEMOCTH JIaXe
OJTHOKPATHOT'O IPUMEHEHUS
HapKOTHUYECKUX BEIECTB.




JIMCTAaHIIMOHHOE JICHCTBHE,
OBICTpOE pa3pylleHUE B TKAHIX.
OTtnenpHBIC IPEICTABUTEIH
TOPMOHOB: UHCYJIUH U
anpenanus. [Ipodunakrrka
caxapHoro quabera.
JlekapcTBEHHas1 XUMHS: OT
ATPOXUMHH U (hapMaKoTepanuu
710 XUMHUOTEPAITHH.
AHTHOWMOTHKHU U JUCOAKTEPHO3.
Hapkornueckue BemecTsa.
Hapkxomanus, 6opn0a ¢ Hell u
npoQHIaKTHKA.

11 xmacc

[lepuognueckuii 3aK0H
U CTpoeHUe aToMa (4 1)

[IpeAnochUIKA OTKPBITHS
[lepuonnueckoro 3akoHa.
[Tepuoauueckuii 3aKOH B
¢dopmymnuposke /1. U.
Menpeneesa. [lepuoauuHoOCTh B
W3MEHEHUU CBOMCTB XUMUYECKUX
3JIEMEHTOB U UX COCJJUHEHUM.
[Iepuoanueckas cucrema
XUMHUYECKHUX AJIEMEHTOB KaK
rpaguieckoe 0ToOpakeHue
[lepuonnueckoro 3akoHa.
CrpykTypa nepuoandeckoi
Ta0JIULIBI KOPOTKOT'O BapUaHTA.
[lepuoast (Oonblue 1 Mabie) U
rpynnsl (T1aBHbIE U TOOOYHBIE).
[Iporuoctuyeckas cuia u
3HaueHue llepuoguueckoro
3akoHa U llepuonnueckou
CHUCTEMBI. 3HaUeHNE
[lepuonnueckoro 3akoHa u
[Tepuoanueckoit cucTemsl
XUMHYECKHUX d1eMeHToB /. U.
Menpeneesa sl pa3BUTHS
HayK{d U TIOHUMAaHUs
XUMUYECKON KapTUHBI MUPA.
ATOM — CJIOHas 4YacTULa.
Snpo atoma: mpOTOHBI U
HEUTpOHBI. M30TOMBI.
DIIEKTPOHBI, KOPITYCKYJISIPHO-
BOJIHOBOM yanu3Mm. CtpoeHue
3JICKTPOHHOU 000JIOUKH.
ONEKTPOHHBINA YPOBEHD.
BanenTHbIE 21€KTPOHBI.
Opb6uranu: s- 1 p-.
Pacnpenenenue 351eKTpoOHOB 1O
SHEPreTHYECKUM YPOBHSIM U
opOuTaNsAM. DIEKTPOHHAS
KOH(HTypanus aToma.

XapakTepru3oBaTh JIEMEHTHI
MaJbIX IEPUOJIOB MO UX
IIOJIO’KEHUIO B
Ilepnonnueckon cucreme
J. 1. Menneneena.
Coznanue mozenei ¢
BBIJICJICHUEM CYILIECTBEHHBIX
XapaKTEPUCTHK 00bEKTa U
UX NIPEICTABICHUEM B
IIPOCTPAHCTBEHHO-
rpau4ecKoil Ui 3HaKOBO-
CUMBOJIMYECKOU popme.
[Iporao3upoBath CBOMCTBA
XUMHUYECKUX 3JIEMEHTOB U
UX COCIVHEHUI Ha OCHOBE
[Teproanueckoit cucTeMsl
J. Y. Menneneena.
KoHncTpynpoBanue
HEepUOINYECKOH TabIUIbI
XUMHYECKHUX DJIEMEHTOB C
MCIIOJIb30BaHNEM KapTOYEK.
IIpencTaBisTh CIOKHOE
CTPOEHHE aToMa,
COCTOSILIIETO U3 siJipa U
3JIEKTPOHHOM 000JI0YKH.
Haxonute B3auMocBsA3u
MEXY MOJI0KEHUEM
anemeHTa B [leproanueckon
cucteMme 1. 1. Menaeneera
Y CTPOEHHMEM €0 aTOMa.
CocTaBisTh 21IEKTPOHHBIE U
ANEKTPOHHO-TpaduyecKue
(bopMyIbI aTOMOB.
IIpencraBnsaTh pa3BuTHe
Hay4YHBIX TEOPUH 110
CIIUPAJIU Ha OCHOBE TPeX
(bopMyIHPOBOK
Ilepronueckoro 3akoHa.




XHUMHUYECKUH 3JIeMEHT. Tpu
dhopmynuposku [leprnoanaeckoro
3akoHa: [/[. 1. Menneneena,
COBpEMEHHas U MPUYUHHO-
CJIEICTBEHHAs, CBSA3bIBAIOILIAS
MEPUOJUYHBIE U3MEHEHHUS
CBOWCTB AJIEMEHTOB C
MEPUOJUYHOCTHIO B U3BMEHEHUH
BHEIITHUX JIEKTPOHHBIX
CTPYKTYp MX aTOMOB.
DOU3NYECKUN CMBICIT
MOPSIIKOBOTO HOMEpa AJIEMEHTA,
HOMEpa MepHuoJia U HoMepa
rpymisl. [leppuognanocts
M3MEHEHUSI CBOMCTB XUMUYECKHUX
3JIEMEHTOB, 0Opa30BaHHBIX UMH
TIPOCTHIX M CIIOKHBIX BEIIECTB B
[epuoiax v rpymnmnax.
DJIEKTPOHHBIE CEMENCTBRA.

OnuceIBaTh CTPOEHUE aTOMA
U CBOMCTBA XMMHUYECKHUX
AJIEMEHTOB U UX
COEIMHEHUH Ha OCHOBE
[Teproanyeckoit CuCTEMBI
J. Y. Menneneena.

Crpoenue
(11 49)

BCIICCTBa

bnaropoanbie ra3bl, NpUYHHA UX
CYIIIECTBOBAHUS B aTOMAPHOM
cocrosinuu. KoBaneHnTHas cBs3b
KaK CBSI3b, BO3HUKAIOIIIAS 32 CUET
oOpazoBaHus 00ITUX
3J1eKTpOHHBIX nap. KpatHocts
KOBaJICHTHOH cBsi3u. OOMEHHBII
U IOHOPHO-aKLENTOPHBIN
MEXaHU3Mbl 00pa30BaHUs
KOBAJICHTHOU CBSI3H.
DnekTpooTpunateabHocTh (D0).
Krnaccugukamnms KOBaJeHTHBIX
cBs3eii: mo DO (mosspHas u
HenoJspHast). unonu. 3akoH
MOCTOSTHCTBA COCTaBa JJisi
BEIIIECTB MOJICKYJIIPHOTO
CTpOCHHS.

Honbl 1 ux KIaccupuKaIus: mo
3apsny (AHMOHBI U KATUOHBI), T10
cocTaBy (IIPOCTHIE U CIIOKHBIC).
Cxema o0pa3oBaHUsS HOHHON
CBSI3U.

O6mue d¢usnyeckue CBONCTBA
METAJIJIOB: 3JIEKTPOIIPOBOJIHOCTb,

MPOYHOCTh, TEIJIOMPOBOAHOCTE,
METaLINIYECKUH OJI€eCK,
IJJACTHYHOCTb.

ArperatHbie COCTOSIHHSI
BEIleCTBA Ha MpPUMEPE BOIBI
3akon ABoranpo. Ilepexonbl

BELIECTBA U3 OJJHOTO arperaTHOro
COCTOSIHUS B IpYroe.

OOBSACHATh HHEPTHHIE
CBOIicTBa 0JaropoHBIX
ra3oB 0COOCHHOCTSIMHU
CTPOEHUS UX aTOMA.
XapakTepu3oBaTh
KOBaJICHTHYIO CBSI3b KaK
CB3b, BOSHHUKAIOIIYIO 32
cdet 0OpazoBaHUs OOIIHX
AIIEKTPOHHBIX Map.
Knaccudunuponatsb
KOBaJICHTHBIE CBSI3HU IO
pa3HBIM OCHOBAHHSIM.
YcranaBnuBaTh
3aBUCHUMOCTB MEX]Ty TUIIOM
XUMHYECKOHN CBSI3U, TUTIOM
KPUCTAJUIMYECKON pEIETKH
U GU3NYECKUMU CBOMCTBAMHU
BEIIECTB.

XapakTepu3oBaTh HOHHYIO
CBSI3b KaK CBS3b,
BO3HUKAIOIIYIO TTyTEM
OTJIa4Y¥ WJTU TIpreMa
AIIEKTPOHOB.
KnaccudunupoBats HOHBI
M0 Pa3HbIM OCHOBAHHSIM.
YcranaBinuBaTh
3aBHCHUMOCTB MEX]y TUIIOM
XUMHUYECKOU CBSI3H, TUTIOM
KPUCTAIITMYECKON PEIIETKH
1 GU3HYCCKUMU CBOMCTBAMH
BEILIECTB.

XapakTepu3oBaTh
METAJUTUYECKYIO CBS3b KaK




MexxMmonexyisapHas BOJOpPOIHAsS
CBSA3b. Mexannu3m ee
00pa3oBaHus HA IPUMEPE BOJBI U
cuptoB. CBOMCTBa BELIECTB C
9THM THUIIOM CBS3U. AHOMAJIBHBIC
CBOMCTBa BOJIbI, OOYCIIOBJICHHBIC
MEKMOJIEKYJIAPHOW BOJIOPOJAHOM
CBA3bI0.  BHyTpuMOneKymsipHas
BOJIOPO/IHAS CBSI3b.

[lonsiTHE O KPUCTALIMYECKUX
pemeTKax. Tunbl
KPUCTAJUIMYECKUX pELIEeTOK:

WOHHAs, MOJICKYJISIpHAsl, AaTOMHAS,
MeTajuInyecKas.  XapaKTepHbIC
(u3uyuecKkre CBOWCTBA BEIECTB,

00yCJIOBJIEHHBIE TUIIOM
KPHUCTAJUTNYECKON pELIETKHU.
IIporuosupoBanue CBONCTB
BELICCTB o TUITY

KPUCTAJUIMYECKON  PEIIETKH U
oOpaTHasi 3ajgada. AJUIOTpomus,
00ycJI0oBIeHHAs TUTIOM
KPHUCTAJUIMYECKOMN PEIIECTKH.
Ominune cMecell 0T XUMUYECKHUX
coequHeHni. I'oMoreHHBIE U
reTeporeHHsle cMecu. MaccoBas
1 00beMHasi oM KOMIIOHEHTa B
cmecu. IIpumecu.  BnusHue
MpUMeceil Ha CBOICTBa BEILECTB.
MaccoBass U oOBeMHass JOJHU
MIPUMECEH.

Pemenne 3amau Ha HaxOXJIECHHE
Macchl (00ObemMa) KOMIIOHEHTa B
CMECH, MacChl YUCTOTO BEILIECTBA

B o0pasle, MacCOoBOM JOJHU
IIPUMECEH.

Tlonsatue 0 JIUCTIEPCHBIX
cucremax. JlucrepcHas ¢aza u
JTUCTICPCHOHHAS cpena.
Knaccudukanus JUCTIEPCHBIX
CHCTEM.

CBSI3b MEXK/y aTOM-MOHAMH
B METaJUIaX U CIJIaBax
MOCPEJICTBOM
0000I11IeCTBIIEHHBIX
BaJICHTHBIX 3JICKTPOHOB.
OOBSCHATD €IUHYIO
MIPUPOY XUMUYECKHUX
CBs3el. YCcTaHaBIUBaTh
3aBUCUMOCTb MEXIY TUIIOM
XUMHYECKOH CBSA3U, THIIOM
KPUCTAJUIMYECKON pPEIETKH
1 (U3UIECKUMHU CBOWCTBAMH
BEIICCTB.

XapakTepu3oBaTh
0COOEHHOCTH arperaTHoro
COCTOSIHMS BEIIECTB Ha
OCHOBE MOJIEKYJISIPHO-
KHHETHYSCKHUX
IIPEACTABICHUMN.
YcranaBiauBaTh
MEXITPEIMETHBIC CBSI3U C
(bu3uKoii Ha 3TOW OCHOBE.
YcranasinBaTh
MEXKITPEAMETHBIE CBSI3U C
OuoJ0orue Ha OCHOBE
pPacCMOTpPEHUS IPUPO/IbI
BOJIOPOJHOM CBSI3U U €€
pOJIA B OpraHMU3aluu KUBOMN
MaTepuHu.
Knaccudumuposats
TBEp/IbIC BEIIECTBA HA
KpUCTAJUIMUECKUE U
aMmopdHbIe. YCcTaHaBIMBATh
3aBUCUMOCTb MEXIY TUIIOM
XHMHYECKOH CBS3H, THIIOM
KPUCTAJUIMYECKOUN PELIETKH
1 (U3UIECKUMHU CBOWCTBAMH
BenecTB. OOBACHATE
SIBJICHHUE aJIJIOTPOIIHH.
WroctpupoBaTh 3T0
SIBJICHUE Pa3JIMYHBIMHU
puMepamu.

Haxoauth oTimuus cMecei
OT XUMHYCSCKHUX
coenuHeHui. OTpaxarb
COCTaB CMeCEH C ITOMOIIILIO
MOHATHS «IOJISI» MaccoBas U
o0bveMmHas. [IponsBoauTh
pacyeThl C UCITOJIH30BAHUEM
9TOrO IOHITHS.
YcranaBiuBaTh
3aBUCHUMOCTD MEXK]TY




pas3nuYUsAMH B (PU3MUECKIX
CBOICTBaX KOMIIOHEHTOB
cMecel U crocodaMu uxX
pasneneHus.

PemiaTs 3amaun Ha
HaXO0XKJI€HHUE MACChI
(oOBeMa) KOMITOHEHTA B
CMECH, MacChl YHCTOIO
BEIIECTBA B 00Opaslie,
MacCOBOM J0JIM IPUMECEH.

DIIEKTPOTUTHIECKAS
nuccouuanus (7 9).

PacTtBOpBI Kak TOMOTEHHBIE
cucteMbl. Ponb BozbI B mipoiiecce
pacTBOpPEHUS BEIIECTB.
PactBopumocTs 1
KJ1accuduKaIms BEIEeCTB M0
3TOMY MPU3HAKY: pPACTBOPUMEIE,
MaJIOPACTBOPUMBIE U
HepacTBOpUMbIe. MaccoBast 10Jis
BEILECTBA B PaCTBOPE.

[onsiTie 00 AmeKTpoanTaXx U
HedJIeKTposuTax. OCHOBHBIE
MOJIOKEHUSI TEOPUH
AIIEKTPOJIUTUYECKON
nuccoruanuu. CTeneHb
3JEKTPOJIUTUYECKON
nuccoruanuu. CUIIbHBIE U
cia0ble AIEKTPOJIUTHI.
YpaBHEHHUs DIIEKTPOIIUTHYECKOU
nucconuanuu. Ilonstue o cpene
pacTBOpOB.

Ornpenenenrie KUCIOT B CBETE
TEOPHUU IIEKTPOIUTUYECKOMN
aucconuanuu. Okpacka
WHUKATOPOB B pacTBOpax
kucaot. Ob1me XuMu4ecKkue
CBOMCTBA HEOPTAaHUYECKUX U
OpPraHUYECKHUX KHUCIIOT B CBETE
MOJICKYJIIPHBIX U MOHHBIX
IIPEICTABICHUI:
B3aUMOJICHCTBUE C METAJJIAMHU,
OKCHJIAMHU U THIPOKCUIAMH
METaJIOB, COJIIMU. Y CIIOBHUS
BO3MOKHOCTH MPOTEKAHUS
peaKIuii MeXIy dJIEKTPOTUTaAMHU.
Ornpeznenenre OCHOBAaHUM B CBETE
TEOPHUU IJIEKTPOITUTUYECKOMN
nucconuanuu. Okpacka
WHIAKATOPOB B PaCTBOpaAx
menoueii. Knaccudukanus
OCHOBAaHUH MO NMPU3HAKAM
pPacTBOPUMOCTH B BOJIE, HAJTUUHSI

OnpenensiTh TOHATHS
«pacTBOPBD) U
«PacTBOPUMOCTH.
Knaccudumnuposats
BEIIIECTBA 110 TPU3HAKY
pactBopuMoOcTH. OTpaxaTh
COCTaB pacTBOpa ¢
IIOMOIIILIO TTOHSTHS
«MaccoBas JI0JId BEIlecTBa B
pacTBope».

OnpenensTe TOHATHS
«QIEKTPOJIUTHI»,
«HEDJIEKTPOIUTHI»,
«QIIEKTPOIUTHYECKAS
JTUCCOITHAIIHSY.
DopmyIMPOBATH OCHOBHBIE
MOJIOKEHUSI TEOPUHU
ANEKTPOIUTUYECKOMN
JTMCCOIHAITHH.
XapakTepu3oBaTh
CITOCOOHOCTB AJICKTPOJIUTA K
JECCOLMAIlK Ha OCHOBE
CTEIICHH
AIEKTPOIUTUYECKOMN
JMCCOIHAIINH. 3aiChIBaTh
ypaBHEHUS
AJIEKTPOJIUTHYECKOMN
JIFICCOLIMAIINM,
XapakTepru3oBaTh KUCIOTHI
B CBETE TEOPUH
ANEKTPOJUTUYECKON
gucconuanuu. Pa3andaTs
o6111ee, 0cOOEHHOE U
eIUHUYIHOE B CBOMCTBAX
KHUCIIOT.

XapakTepu3oBaTh
OCHOBaHUS B CBETE TEOPUH
AIEKTPOIUTUYECKOM
Jucconmanuy. Pazouuars
o0O1ee, ocodeHHoe 1
eIMHUYHOE B CBOMCTBaAx




B COCTaBE aTOMOB KHCJIOpO/a.
OO61mme XUMHYECKUE CBOMCTBA
LIEJI0Yed, HEPACTBOPUMBIX
OCHOBaHMI: B3aUMO/JICUCTBHUE C
KHCIJIOTaMU, KUCIIOTHBIMU
OKCHJaMH, coysAMH. Pa3noxenue
HEPAaCTBOPUMBIX OCHOBAHUM.
OrnpeniesieHue coJieil B CBETE
TEOPHUU IJIEKTPOIUTUYECKOMN
nucconuanuu. Knaccuduxanms
coJieit: cpeanue, kucisie. O0mme
XAMUYECKHUE CBOVMCTBA COJIEH:
B3aHMMOJCHCTBHE C KUCIIOTaMH,
1ieJI09aMu, MeTalllaMH U
COJIIMU. DJIEKTPOXUMUYECKUI
PAI HAIPSKEHUH METAJUIOB U €ro
WCIIOB30BaAHUE IS
XapaKTEPUCTUKU
BOCCTAaHOBUTEJIHHBIX CBONCTB
MeTaiuioB. [IpencraBurenu conen
Y WX 3HaYeHUE: KapOoHaT
KaJblMs, opTodocdar KanbLus.
lMunponus kak oOMeHHOE
B3aUMO/ICHICTBUE BEUIECTB C
Bo101. OOpaTUMBIN THIPOITU3
COJIEH 110 IIEPBOM CTYIICHHU.
[M'uaponus o KaTHOHY U aHUOHY.
HNonubie 1 MOJEKyISIpHbIE
ypaBHeHus ruaponnsa. Cpena
(pH) pactBOpOB
TUAPOIU3YIOLIUXCS COJIEH.
HeoOpaTumslii ruiposn3 conen.

TUIPOKCHUIOB U
OCCKHUCIOPOIHBIX
ocHoBaHui. IIpoBoauTs,
HAOJIONAaTh U ONKUCKHIBATH
XUMHYECKHI SKCIIEPUMEHT C
MIOMOUIBIO POJTHOTO SI3bIKA U
SI3bIKA XMMUH.
XapakTepu3oBaTh COJIU B
CBETE TEOPUH
AIEKTPOIUTUYECKOMN
gucconuanuu. Pa3andaTs
ob111ee, 0coOOEHHOE U
eIUHUYIHOE B CBOMCTBAX
CpPEIHUX U KUCJIBIX COJIEH.
[IpoBonuTh, HAOMIOAATH U
OIMCHIBATh XUMHUYECKUH
HKCIIEPUMEHT C TOMOIIIBIO
POJIHOTO SI3bIKA U SI3bIKA
XUMHH.

XapakTepu3oBaTh THAPOJIN3
KaK 00OMEHHOE
B3aMMO/ICIICTBHE BEIICCTB C
BOJOM. 3alUCHIBATD
YpaBHEHUS peakluii
THUAPOJIN3a Pa3THIHBIX
conel. Paznuyate rugposns
10 KaTUOHY Y aHUOHY.
[Ipencka3biBaTh peakiuio
Cpeabl BOIHBIX PACTBOPOB
conei, 00pa30BaHHBIX
CHJIBHBEIM OCHOBaHUEM U
c1a00M KMCJIOTOM, ClIa0bIM
OCHOBaHHEM H CHIILHOM
KHUCJIOTOM.

XUMUYECKUE pEaKUnn
(12 ).

Knaccugukauus no uuciy u
COCTaBy pearupyroniux BelecTB
Y MIPOAYKTOB peakiuu. Peakumun
Pa3JIOKEHUS, COCAUHEHHS,
3aMeIleHusT 1 00OMEHa B
HEOPraHWYECKON XUMUU. DK30- U
SHJOTEPMHUUECKUE PEAKITUH.
IlonsiTne o ckopocTn
XUMHYECKHUX PEAKIUM.
3aBUCHUMOCTb CKOPOCTH PEAKIINHI
OT KOHIICHTPAIINH, TABJICHUS,
TEMIIEPATYypPHbI, IPUPOJIbI
pearupyromux BEIIeCTB,
IJIOLIAU UX CONPUKOCHOBEHHS.
KaranuzaTtopsl. Katanus.
[Ipumepsl KaTanTUTHYECKUX
MPOIIECCOB B IPOMBIIIEHHOCTH,
TEeXHUKE, ObITYy. DEepMEHTHI U UX

Knaccudumuposath
XUMUYECKHUE PEAKIINH 110
pPa3IUYHBIM OCHOBaHHUSIM.
XapakTepru3oBaTh TEIIIOBOH
3¢ (HEeKT XUMHUIECKHIX
peaKkIMil 1 Ha ero OCHOBE
pasnnyaTh 3K30- U
SHIOTEPMUUYECKHUE PEAKIIH.
XapakTepu3oBaTh CKOPOCTh
XUMUYECKON peaklnu u
(haKTOpBI 3aBUCUMOCTHU
CKOpPOCTH XUMHUYECKOU
PEaKIMK OT IPUPOJIBI
pearupyroumx BeIecTB, UX
KOHIICHTpAIINH,
TEMIIepaTyphl, IIIOMIAAN
CONIPUKOCHOBEHUST BEIIIECTB.
[TpoBoaANTH, HAOIIOIATH




OTJINYUSL OT HEOPTAHUYECKUX
Katanu3aTopoB. [[pumeHeHune
KaTaau3aTopoB U (EepMEHTOB.
O6paTtumbIe 1 HEOOpATHMBIC
peakunn. XuMHAYECKOe
PaBHOBECHE M CIIOCOOBI €ro
CMEIIEHHUS Ha IPUMEpPE
MOJIYYCHHS aMMHUaKa.

CreleHb OKUCICHUS U €€
omnpezeneHue mno hopmyne
coenuHeHus. OKHCIUTEIBHO-
BOCCTAHOBUTEJIbHBIC PEAKITHH.
OKHCIUTEIb U BOCCTAHOBUTEIb.
OKHCIIEHHE U BOCCTAaHOBJIEHHE.
CocraBieHue ypaBHEHH
OKHCJIUTEILHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUN
METOJIOM 2JIEKTPOHHOTO OanaHca.
DIIEKTPOIN3 PACTBOPOB U
pacIuiaBoB AJIEKTPOIUTOB HA
puUMepe XJIOpU1a HATPHSL.
DIIEKTPOIUTHUECKOE MOTYyYEHUE
amroMuHus. [IpakTrueckoe
3HA4YEHHE DJIEKTPOJIN3A.

OO1ye XuMHYECKHE CBOMCTBA
METaJIJIOB KAK BOCCTAHOBUTEIICH:
B3aUMMOJICHiCTBUE C HEMETaJJIaMH
(ramoreHamu, cepo,
KHCJIOPOJIOM), B3aMMOJICHCTBHE
IICIIOYHBIX U
IIEJIOYHO3EMETBHBIX METAJIJIOB C
BojoM. CBOMCTBA, BEITEKAIOIINE
M3 MOJIOKEHHUS METAJIJIOB B
3JIEKTPOXUMHUECKOM Py
HanpspDKeHUs (B3aUMOJICHCTBHUE C
pacTBOpaMu KUCIJIOT U COJIEN),
METaJIJIOTEPMUS.

[lonsiTHEe 0 KOPPO3UU METAIIIOB.
CrocoOsI 3aIUThI OT HEE.
XUMHYECKHE CBOMCTBA
HEMETAJIOB KaK OKUCIUTEICH.
BzaumopeiicTBHe ¢ MeTajJIaMu,
BOJIOPOJIOM U JPYTUMHU
Hemerautamu. CBoiicTBa
HEMETAJIOB KaK
BOCCTAaHOBHUTEJICH.
B3aumoaeiicTBre ¢ mIpOCTHIMU U
CIIOKHBIMH BEIIICCTBAMMU-
OKHCJIUTEISIMH.

ONMCHIBATh XUMUYECKUI
HKCIIEPUMEHT C IOMOIIIBIO
POJIHOTO SI3bIKA U S3BIKA
XUMUH.

XapakTepu3oBaTh
KaTaJu3aTOphl U KaTaau3
KaK CIiocoOBbl yIpaBiIeHUs
CKOPOCTBIO XUMHUYECKOI
peakuun. Ha ocHOBE
MEXIPEIMETHBIX CBsI3EH C
OunoJyoruei yctaHaBIMBaTh
ob111ee, 0coOOEHHOE U
eAMHUYHOE [T (HePMEHTOB
KaK OMOJIOTMYECKUX
KaTaJIn3aTopoB. PackpbeIBaTh
UX POJIb B OPTaHU3AINH
’KH3HH Ha 3eMJIe, a TaK)Ke B
MULLEBOU U MEAULIMHCKOU
IIPOMBILIEHHOCTH.
XapakTepHu3oBaTh
COCTOSIHUSI XMMHYECKOT0
pPaBHOBECHS U CLIOCOOBI €ro
cMmenenus. [IpeackassiBath
HaIpPaBJICHUE CMEILEHUS
XUMHUYECKOI0 PaBHOBECHS
IIPY U3MEHEHUHU YCIIOBUM
MIpOBeJIEHUS 00pPaTUMOiL
XUMHUYECKON pPEaKIINH.
AprymMeHTHpoBaTh BHIOOP
ONTHUMAJIbHBIX YCIOBUM
IIPOBEICHUS
TEXHOJIOTMYECKOI0
nporecca.
XapakTepus3oBaTh
OKHUCJIUTEIBHO-
BOCCTaHOBUTEJIbHbBIE
peakiuu KakK MpoLecChl, MpH
KOTOPBIX U3MEHSIOTCS
CTENICHH OKHUCJICHUS aTOMOB.
CocraBnsats ypaBHeHuss OBP
C TIOMOIIIbIO METOA
AJIEKTPOHHOTO OasaHca.
XapakTepHu3oBaTh
AIIEKTPOJIN3 KaK
OKHUCJIUTEIBHO-
BOCCTAHOBUTEJIbHBIN
nporecc. [IpeackasbiBaTh
KaTO/IHbIE U aHO/HbIE
MPOLIECCHI U OTPaXKaTh UX Ha
MUChME JJIsl PACIIJIaBOB U
BOJ/IHBIX PaCTBOPOB
AIEKTPOIUTOB. PackpbiBaTh




MPaKTUYECKOE 3HAUCHHE
AJIEKTPOJIN3A.

O00011aTh 3HAHUS U JI€]IaTh
BBIBOJIBI O 3aKOHOMEPHOCTSIX
MOJ0KEHUS ¥ U3MCHECHUH
CBOICTB METAJIOB B
MEepUO/Iax U Tpymmax
[Teproauyueckoil CUCTEMBI.
XapakTepu3oBaTh 00111e
XMMHYECKHE CBOMCTBA
METaJIJIOB KaK
BOCCTAHOBUTEJIEH Ha OCHOBE
CTPOCHHUSI UX aTOMOB U
MOJIOKEHHUS METAJIJIOB B
AIEKTPOXUMUUYECKOM Py
HanpsokeHus. [TpoBoauTs,
HaO0JI0aTh U ONUCKLIBATE
XUMUYECKUNA SKCIIEPUMEHT C
MTOMOIIIBIO POTHOTO SI3bIKA U
SI3BIKA XUMUU.
XapakTepu3oBaTh U
ONUCHIBaTh KOPPO3UIO
METAJIJIOB B CIIOCOOBI
3aIATHI METAJIJIOB OT
KOPPO3HH.
XapakTepu3oBaTh 001I1e
XUMHYECKHE CBOMCTBA
HEMETAIUIOB KaK
OKHCIIUTENEH U
BOCCTAHOBHUTEJICH HA OCHOBE
CTPOCHHSI IX aTOMOB 1
ITOJIOKEHUST HEMETAIJIOB B
pany
AJIEKTPOOTPHUIIATESILHOCTH.

PexomeHamuu o oCHaIICHUIO y4eOHOT0 Tiporiecca
Y4eOHO-MeTOIUYECKUI KOMIUIEKT Ul U3Y4YEeHHs Kypca XMMHUU Ha 0a30BOM ypOBHE B
10—11 kmaccax, co3qaHHBINA aBTOPCKUM KOJUIEKTHBOM 1o pykoBoacTBoM O. C. ['abpuensna,
COJICP)KUT, KpOME y4EOHUKOB, y4EOHO-METOIUYECKUE W NUIAKTHUYECCKUE MMOCOOUs, TeTpaau
JUTSL BBITTOJIHEHHSI Ta0OPATOPHBIX U MPAKTHYECKUX PadOT U JIp.

YMK «Xumus. bazoBbiii ypoBeHsb. 10 kimace»
1. Xumus. bazossiit ypoBens. 10 knace. Yuebnuk (aBtop O. C. ['aGpuemnsn). 208 c.
2. Meroaudeckoe nocobue. ba3orsiii ypoBenb. 10 kiacc (aBtopsr: O. C. IN'abpuensH, C. A.
Cnankos). 192 c.
3. Kuura mys yuutens. basosiit ypoBenb. 10 kmacc (aBtopsr: O. C. I'abpuensn, U. T.
Octpoymos, C. A. Cnagkos). 240 c.
4. Pabouas tetpanb. bazosrrii yposens. 10 knacc (aBropsr: O. C. 'abpuenss, C. A. Cnagkos).
144 c.
5. KonrtponbHble u mpoBepouHble paOoThl. bazoBbiii ypoBenb. 10 kmacc (aBroper O. C.
I'aGpuensu u ap.). 256 c.



6. Opranuueckas XUMHUsI B TeCTax, 3ajayax, ynpaxHeHusXx. ba3zoBwiii ypoBeHb. 10 kiacc
(aBTopsr: O. C. I'abpuensu, U. I'. Octpoymos, E. E. Octpoymosa). 400 c.

7. XuMU4ecKUil SKcrepuMeHT B mikosie. bazomelii ypoBenb. 10 kmacc (aBropel: O. C.
INabpuensn, JI. I1. Batnuna). 208 c.

8. TeTpanp 11st OLIEHKH KauecTBa 3HaHUU Mo XuMuu. bazoBbiit ypoBeHb. 10 kiacc (aBTopsl: O.
C. I'abpuensH, A. B. Kynmosa). 112 c.

9. Xumusi. bazoBsrii ypoBeHsb. 10 kinace. DnekrponHas opMa ydyeOHHKA.

YMK «Xumus. ba3zoBbiii ypoBeHsb. 11 kimaccy
1. Xumus. bazoBsiit ypoBens. 11 kmace. YueOnuk (aBtop O. C. I'abpuensn). 224 c.
2. Metoauueckoe nmocodue. ba3oseiit ypoens. 11 kiacce (aBroper: O. C. INabpuenss, C. A.
Cnankos). 160 c.
3. Kuura ana yuutens. bazoseiii yposens. 11 kmacc (aBtopsi: O. C. I'abpuensn, U. T.
Octpoymos, C. A. Cnagkos). 272 c.
4. PaGouas tetpanab. ba3osblii yposens. 11 kmacc. (aBropsl: O. C. I'abpuensn, C. A. CnankoB).
176 c.
5. KonrtponpHble U npoBepouHble padoTsl. ba3oswiii ypoBenb. 11 kmacc (aBropsl: O. C.
I"aGpuenss u 1p.). 224 c.
6. O01mas xumus B TecTax, 3ajadyax, ynpaxsnenusx. 11 kiacc (aBropei: O. C. I'abpuensn, U.
I'. Octpoymos, A. I'. Beenenckas). 304 c.
7. Xumudeckuit skcriepuMeHT B mmkose. 11 kmace (aBropei: O. C. TI'abpuensn, WU. T.
Octpoymos). 208 c.
8. Tetpanp A4 OLIEHKH KauecTBa 3HAHUI 1o xumuK. ba3oBelil ypoBensb. 11 knacc (aBropsr: O.
C. I'abpuensH, A. B. Kynmosa). 112 c.
9. Xumusi. bazoBslii ypoBeHsb. 11 kimace. DnekrponHas opMa yuyeOHHKA.

HNudopmannonHbie cpeacTsa
HHTepHEeT-pecypchl Ha PYCCKOM SI3BIKE:
1. http://www.alhimik.ru TlpencraBnens! cienyrome pyOpUKH: COBETHI AOUTYPUEHTY,
YUUTENI0 XUMHHU, CIPABOYHUK (OYEeHb Oonbliasg mMmoadopka TaOiHMIl W CHpPaBOYHBIX
MaTepHaioB), Becelas XHMHS, HOBOCTH, OJHMMITHAIbI, KyHCTKaMmepa (Macca HHTEPECHBIX
HCTOPUYECKUX CBEJICHUN).
2. http://www.hij.ru/ XKypnan «Xumust ¥ ’KU3Hb» MOHATHO M 3aHUMATEIBHO PACCKA3BIBAET 000
BCEM MHTEPECHOM, YTO MTPOMCXOINUT B HAYKE M B MUPE, B KOTOPOM MbI )KHBEM.
3. http://chemistry—chemists.com/index.html DnekTpoHHSBI XKypHaT « XUMUKA U XUMHS», B
KOTOPBIX MPEACTaBICHO MHOXKECTBO OIBITOB 10 XMMHH, 3aHUMATEIFHOH WH(OPMAIHH,
MO3BOJISIONICH YBJIEUb YYCHUKOB SKCIIEPUMEHTAIBHON YacThIO IPEMETa.
4. http://c-books.narod.ru BceBo3amoxkHas iuTeparypa 1o XuMuH.
5. http://www.drofa-ventana.ru M3BectHoe u3aaTeabCTBO ydeOHOM suTepaTypbl. HOBHHKH
HAYYHO-TIONYJISIPHBIX M 3aHUMATEIbHBIX KHUT 110 XMMHUH.
6. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii IIKOIBHBIN OPTAJ CO CCHUTKAMU
Ha 00pa30BaTENIbHBIC CAUTHI IO XUMUHU.
7. www.periodictable.ru COOpHUK cTaTeil 0 XMMHUYECKHUX 3JI€MEHTaX, WJUIIOCTPUPOBAHHBIN
IKCTIEPHUMEHTOM.

HHTepHeT-pecypchl Ha aHTTIMHCKOM SI3bIKE!



1. http://webelementes.com. ComepKUT HCTOPHIO OTKPBITHS W OIHCAHHE CBOMCTB BCEX
XHMHUYECKUX 3JIEMEHTOB. ByeT mose3eH it 00y4Jaronuxcst I36IKOBBIX IIKOJ M KJIACCOB, TakK
KaK COJICP)KUT Ha3BaHHs DJICMEHTOB M BEIIECTB HAa Pa3HBIX sI3bIKAX.

OOBeKThI y4eOHBIX KCKYpCHU

1. My3eu: MUHEpaTOTHYECKUE, KpaeBeaueCKHe, XyI0KeCTBeHHbIC, [10MnTeX HIUeCKH.

2. Jlaboparopuu: y4eOHBIX  3aBEJICHUH, arpoXMMIA00OpPATOPHH,  HDKOJIOTHYECKUE,
CaHAIUIEMHUOJIOTHICCKHUE.

3. AnTeku.

4. ITpon3BoACTBEHHBIE O0BEKTHI: XUMHYECKHE 3aBOIbI, BOJOOYNCTHBIE COOPYKCHUS U IPyTUe
MECTHBIE ITPOU3BOJICTBA.



