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1.IIOACHUTEJIbHA A 3AIIMCKA
Pabouas nmporpamma no xumuu aist 10-11 ximacco pa3paboTana Ha OCHOBE (e1epaaIbHOro
3akoHa «O06 obpazoBanuu B POy (Ne273 @3 ot 29.12. 2012 1), henepanpHOTO
rOCyIapCTBEHHOT0 00pa30BaTEILHOTO CTAHIAPTa CPEIHEro o0Iero oopasoBanus (IpuKa3
Munuctepcra ObpazoBanus u Hayku Poccuiickoit @enepanuu (Nel43 ot 17.02. 2012 ¢ «O06
YTBEpkKACHUU (pelIepabHOTrO rOCyAapCTBEHHOT0 00pa30BaTEIbHOIO CTaHAApPTa CPEIHETO
oOuiero oopazoBanus»), 3akona CapatoBckoii obmactu «O6 obpazoBanum» (ot 28.04.2005 r Ne
33 -3CO0, c uzmeHeHussMH u nonosiHeHus MU 0T 31.05.2012 1), mpuMepHOA MPOTpaMMBbI
cpenHero o6iero o6pazoBaHus 0 XUMHH, TPOrpaMMbl «XuMusi. Paboure nporpamMmel.
[Tpenmernas nmunus yueouukoB O. C. ['abpuensna, U. I'. Octpoymosa, C. A. Cnangkosa. 10 - 11
KJ1acchl (0a30BEIN YPOBEHB): yueOHOE TTocobue it 001meo0pa3oBaTeNIbHBIX opranu3amuii» / O.
C. I'abpuensn, C. A. CnagkoB — M.: IIpocsenienne, 2019.
YMK: 10 knacc
1. Xumusa. 10 kmacc: yueb. mns oOmieoOpaszopar. opramm3amuii / O. C. I'abpuensu, U. T.
OctpoymoB, C. A. CnaakoB. Xumwus. 10 knacc. ba3oBblii ypoBeHb. YueOHuUK. — M.:
[Tpocsemienue, 2019
2. O. C. TI'abpuensn, U. I'. Octpoymos, U. B. AkcénoBa, Xumus. 10 xiacc. ba3oBblil ypoBeHb.
MeTtonuyeckoe nocodue.
3. 0. C. T'abpuemnsn, C. A. Cnankos. Xumus. 10 kinacc. ba3oBsiii ypoBens. Pabovast TeTpaib.
4. O. C. I'abpuensa, 1. B. Tpury6ouak. Xumust. 10 kimacc. 3agaqyHuk
5. DnexTponHas popMa yuyeOHHKA.
6. [IpumepHas nmporpamma cpeaHero oomero o0pa3oBaHus 10 XUMHUHU, ITPOTPAMMBI « XUMHUSL.
Pabouue nporpammsl. [Ipenmernas nunus yueonukon O. C. I'abpuensina, U. I'. Octpoymosa, C.
A. CnagkoBa. 10—11 kimaccer (0a30BbIi ypOBEHB): yueOHOE TOCOOUE IS
obmeoOpazoBatenbHbIx opranuzamuiiy / O. C. 'abpuensn, C. A. CnagkoB — M.:
[Tpocsemienue, 2019.

YMK: 11 knacc

1. Xumus. 11 xnacc: yued. ans obGmeoOpasosar. opranuzaumii / O. C. T'aGpuensn, U. T.
OctpoymoB, C. A. CmagkoB. Xumus. 11 xmacc. ba3oBelii ypoBeHb. YueOHUK. — M.:
[Ipocsemenue, 2020

2. 0. C. Tabpuensn, U. I'. Octpoymos, 1. B. AkcénoBa, Xumus. 11 kmacc. ba3oBbliii ypoBeHb.
Metoanyeckoe nocodue.

3. 0. C. Tabpuensn, C. A. Cnankos. Xumus. 11 kiacc. ba3zoBsliii ypoBeHb. Pabouast TeTpap.

4. O. C. I'abpuensn, U. B. TpuryOuax. Xumus. 11 knace. 3agaqyaux

5. DnekTpoHHas popma yueOHHUKa.

KJIACC KOJIMYECTBO YACOB KOJIMYECTBO
[MPAKTUYECKUX
PABOT
10 kiacc 34 gaca (1 4 B Henemno) 2
11 xracc 34 qaca (1 4 B HeeI0) 2




2.IUVTAHUPYEMBIE PE3YJIbTATBI OCBOEHMA YYEBHOT'O ITPEJJMETA
BoinyckHuk Ha 6a30BOM ypOBHE Hay4UTCS:

— NOHMMAaThb XHUMHMYECKYIO0 KapTHHY MHMpPa KaK COCTaBHYIO 4acCTh ILI€JIOCTHOMH
Hay4HOU KapTHUHBI MUPA;

— packpeiBaThb pPOJIb XHMHHM M XHMHMYECKOIO IPOU3BOJACTBA  KAK
MIPOU3BOJIUTEIIFHON CHJIBI COBPEMEHHOTO OOIIIECTBA;

— (¢GopMynupoOBaTh 3HAYEHUE XMMHUM U €€ JOCTHMIKEHMUH /Il MOBCEIHEBHOM
JKA3HU YEJIOBEKA;

— YCTAaHAaBJIMBATh B3aMMOCBS3b MEXJIY XUMHEH U JPYTMMHU €CTECTBECHHBIMHU
HayKaMu;

— (opMynHpoBaTH OCHOBHBIE MOJOXKEHUSI TEOPUH XUMHUYECKOrO CTPOCHUS
oprannyeckux coenuHeHud A. M. bytiepoBa u WiIlOCTpUpoOBaTh UX IIpUMEPaAMH
13 OPTaHUYECKOU U HEOPTaHUYECKOU XUMHUMU;

— AapryMEHTHPOBAaTh YHUBEPCAJIBHBIM XapakTep XMMHUYECKUX IIOHSATHM,
3aKOHOB M T€OPUH JUIsI OPraHUYECKOU U HEOPraHUYECKOW XUMUU;

— d¢opmymupoBars  Ilepumonuueckuit 3akoH JI. . MeHgeneeBa wu
3aKOHOMEPHOCTH U3MEHEHUI B CTPOCHUM U CBOMCTBAX XMMMUYECKHUX 3JIEMEHTOB U
oOpa3oBaHHBIX HMH BellecTB Ha ocHoBe Ilepuonnueckoil cHUCTEMBI Kak
rpadguueckoro oroopaxxenus [leprnoauueckoro 3akoHa;

— XapaKTepU30BaTbS-UpP-

AJIEMEHTHI, aTaKKexkene3ononxmosoxenutosl Iepnonnueckoiicucreme /1. 11.Mennen
eeBa;

— KJIaccu(UUUPOBATh BUJbl XMMHYECKOI CBSI3M M THUIIbl KPUCTAJNIMYECKUX
pemeToK, OOBSCHATh MEXaHW3Mbl HMX OOpa30BaHUS U JIOKA3bIBATh EIUHYIO
NPpUPOAY XHMMHUECKHUX CBs3ell (KOBaJCHTHOM, HWOHHOW, MeETa/UIMYEeCKOMH,
BOJIOPOJIHO);

— OOBSCHATH HPUUMHBI MHOI0OOpa3ysi BEIIECTB, WCIIOJNb3Ysl SIBICHUSA
W30MEPUH, TOMOJIOTHH, AJTIOTPOIINH;

— iIaccu(uuupoBaTh XUMHYECKME PEAKIMU BHE OpPraHUYECKOM U
OpraHU4YeCcKOn XUMHHU o pa3IMYHBIM OCHOBAaHUSIM U
yCTaHaBJIMBAThCIEU(PUKY TUITOBPEAKIIUIOTOOIIErouepe30C00EeHHOEKETMHUYHOMY

— XapaKTepHu30BaTh THAPOJIN3 KaK CHeUU(UUYHBII OOMEHHBIH Iporecc Hu
packpbIBaTh €ro POJIb B )KUBOW U HEXKUBOM IIPUPOE;

— XapaKTepu30BaThb  JJEKTPOJM3 KAk  CHeUU(PUUHBIM  OKHUCIUTEIBHO-
BOCCTaHOBUTEJBHBIN MIPOLECC U €r0 NMPAKTUUECKOE 3HAUCHUE;

— XapaKTepu30BaTbKOPPO3UIOMETAINIOBKAKOKHUCIUTEIBHO-
BOCCTaHOBUTEIBHBIMIIPOIIECCUTIPENIAraThbCIOCOOBI3AIMTHIOTHEE;

— KJIacCU(PUIMPOBATh HEOPTAaHUYECKHUE U OpraHUYECKHE BEIIeCTBa;

— XapaKTepHu30BaTh OOIME XUMHUYECKHE CBOMCTBA BaXKHEHIINX KJIACCOB
HEOPraHUYECKUX M OpPraHUYEeCKUX COE€JMHEHMH B IuUlaHe OT oOImero uepes
0COOEHHOE K €IMHUYHOMY;

— HCHOJIB30BaTh 3HAKOBYIO CHUCTEMY XMMMYECKOTO sI3bIKa JUJISI OTOOpaKeHUs
cocTaBa (XuMH4yeckrue (popMyIibl) U CBOMCTB(XMMHUUYECKHUE YPABHEHUS )BEIIECTB;

— HCIOJIb30BaTh IpaBWJla U HOPMBI MEXIYHApOJHOW HOMEHKJIATYpPhI ISt
Ha3BaHUU BelIeCcTB MO GopMysaM U, HA0OOOPOT, A COCTABJICHUSI MOJIEKYISPHBIX
U CTPYKTYPHBIX (POPMYJI COETUHEHUH M0 UX HAa3BAHUSIM;

— 3HaTh TPUBUAIbHBIE Ha3BaHHUS BaXKHEWIIMX B OBITOBOM OTHOIIEHUU
HEOPraHMYECKUX U OPraHUYECKUX BEIIECTB;

— XapakTepu3oBaTb CBOMCTBA, IMOJYy4YECHHE W MPHUMEHEHHE Ba)KHEHIINX
MpeACTaBUTENIEHl KJIACCOB OPraHMYECKUX COEIMHEHHWH (aJIKaHOB, AaJKEHOB,



aJIKWHOB, aJIKaJIMCHOB, apOMaTHYECKHUX YIJIEBOJIOPOJIOB, CIUPTOB, (PEHOJIOB,
aJIbJAETUIOB, TIPEJIEIbHBIX OJTHOOCHOBHBIX KapOOHOBBIX KHCIJIOT, CI0XKHBIX 3(UPOB
U )KUPOB, YIJIEBOJIOB, aMUHOB, aMUHOKHCJIOT);

— YyCTaHaBJIMUBaTh  3aBHCHUMOCTb OKOHOMHUKH  CTpaHbl OT  JI0OBIYH,
TPAaHCTIOPTUPOBKU U MEPEPAOOTKH YTIIEBOJIOPOIHOIO CHIPbs (HE)TH U MPUPOIHOT
orasa);

— DJKCIIEPUMEHTAJIBHO IIOATBEPkKAATh COCTaB W CBOWCTBA BAXXHEUIINX
NpeACTaBUTENEH M3YUYEHHBIX KJIACCOB HEOPraHUYECKUX U OPTraHUYECKHUX BEIIECTB
C COOJIONCHUEM IMPaBUJI TEXHUKH OE30MACHOCTH i pabdOThl C XMMHUYECKUMU
BEIIECTBAaMU U J1a00paTOpPHBIM 000PYIOBAHUEM;

— XapakTepu30BaTh CKOPOCTb XHUMHYECKOM PEAKLIMU U €€ 3aBUCUMOCTH OT
pa3IuyuHbIX (aKTOPOB;

— XapaKTepu3OBaTh XHWMHYECKOE PpPaBHOBECHME U €ro CMEIICHUE B
3aBUCHUMOCTHU OT PA3JIMUHBIX (PAKTOPOB;

— MOPOM3BOAUTH PACYETHI IO XHUMHYECKHUM (HOopMyslaM U ypaBHEHUSIM Ha
OCHOBE KOJIMUECTBEHHBIX OTHOLIEHUMM MEXKIAY Y4YaCTHUKAMHU XHMHYECKHUX
peaKuui;

— co0lmoaaTth npasuia 3KOJIOTMYECKOMI 0e30macHOCTH BO
B3aMOOTHOIIIEHUSIX C OKpYy’Karolleld cpegod Ipu oOpallleHuU C XUMHUYECKUMH
BeIIeCTBAaMHU, MaTE€pHUaAJIaMU U MIPOLIECCAMHU.

BeinyckHuKk Ha 6a30BOM YPOBHE MOJTYYUT BOSMOKHOCTh HAYUUTHCS:

— HCHOJIb30BaTh METOJbl HAy4YHOI'O IIO3HAHMS IPU BBINOJHEHUU IIPOEKTOB U
y4eOHO-UCCIIeIOBATENLCKUX 3a/1a4 XUMHUYECKON TeMaTHKU;

— IPOTHO3UPOBATh CTPOEHUE U CBOMCTBA HE3HAKOMBIX HEOPraHWYECKUX U
OPraHMYEeCKHUX BEIIECTB HA OCHOBE aHAJIOTHH;

— MPOTrHO3MPOBATH TEUCHHE XMMHUYECKUX MPOLIECCOB B 3aBUCUMOCTHU OT YCJIOBUHM HX
MPOTEKaHUs U MpeJyiaraTh Crioco0bl YIPaBICHHS 3TUMHU MPOIECCAMH;

— YCTaHABJIMBATh B3aWMOCBS3M XHUMHUHU C TMpeAMETaMHd TYMaHUTAPHOTO IHKJIA
(SI3BIKOM, JIUTEPATYPOi, MUPOBOM XYI0KECTBEHHOW KYIbTYPOil);

— PpacKphIBaTh POJIb XUMUYCCKUX 3HAHHM B Oy yIIeH MPaKTHIECKON ACSITEITLHOCTH;

— packpbIBaThb pOJIb XHMHUYECKMX 3HAHWM B (OPMUPOBAHWUU WHAMBHIYAIbHOMN
00pa30BaTeNbHON TPACKTOPUH;

— TPOTHO3UPOBATH CHOCOOHOCTH HEOPTaHUYECKUX U OpPraHMYeCKUX BEIECTB
MIPOSIBJISATH OKUCIIMTENIbHBIE H/WIM BOCCTAHOBUTEIBHBIE CBOMCTBA C YYETOM CTENeHEen
OKHCJICHUS JIEMEHTOB, 00pa3yIOIINX UX;

— apryMEHTHPOBATh €IWHCTBO MHUpa BEIIECTB YCTAHOBJICHUEM T'€HETUYECKOW CBSI3U
MEXy HEOPTaHUUECKUMHU U OPraHUYEeCKUMH BEIIECTBAMU;

— BIIAQJIETh XMUMHYECKUM SI3BIKOM JJIsI OOOTAIIeHUsI CIIOBAPHOTO 3araca ¥ pa3BUTHUSA
peuu;

— XapakTepu30BaTh CTAHOBJIEHHWE HAYYHOM TEOPUHM HA TIPUMEPE OTKPBITUS
[lepnonnueckoro 3ak0Ha ¥ TEOPUU XUMUYECKOT'O CTPOCHHSI OPraHMYECKUX BEIIECTB;

— KPUTHYECKH OTHOCHUTHCS K TICEBJOHAYYHOW XHWMHMUYECKOW HMH(POpPMAIIUH,
MOJIy4aeMOU U3 Pa3HbIX HCTOYHUKOB;

— TIOHUMaTh  TJIOOAIbHBIE  TPOOJEMBI,  CTOSIIUE  TIEpel  YEIOBEUECTBOM
(9KOJIOTHYECKHE, dHEPreTUYECKHEe, ChIPbEBhIE), U TMpeajarath MyTH WX PELISHUs, B TOM
YUCJIE U C TIOMOIIBI0 XUMUH.

OO0OyJeHre XMMHUHU B CpeIHEH IIKOJIE HAa 0a30BOM YPOBHE IO JJAHHOMY KYPCY CIIOCOOCTBYET
IOCTIDKEHHUIO O0YUAIOMIMMUCS JUYHOCTHBEIX PE3YALTAaTOB. JIMYHOCTHBEIE PE3VJIBTATHL OCBOESHHUS
OCHOBHOI 00pa30BaTeNbpHON MPOrpaMMBEI OCHOBHOI'O 0O0IIEr0 00pa3oBaHUs JOIKHBL OTPaKaTh
c(hOpPMHUPOBAHHOCTDL B YaCTH:




1. 'pask1aHCKO-NIATPUOTUYECKOTO BOCTIUTAHUSL:

-popMHUpOBaHHWE AaKTUBHOW TPaXITaHCKOW  TO3WIHUM, TPAXKIAHCKOM  OTBETCTBEHHOCTH,
OCHOBAaHHOM Ha TPAAULUMOHHBIX KYJIBTYPHBIX, AYXOBHBIX KW HPABCTBCHHBIX HICHHOCTIAX
poccuiickoro oOIIecTBa;

-IIEHHOCTHOI'O OTHOLICHUS K OTCYECTBEHHOMY KYJIbTYPHOMY, HUCTOPUYECKOMY H HAY4YHOMY
HACJIEUIO, TIOHMMaHUs 3HA4YeHHs MCTOPUM KaK HAayKd B KU3HU COBPEMEHHOro OOIlEeCTBa,
CIIOCOOHOCTH BJIAJIETh JTOCTOBEPHOW MH(POpPMAIUEH O MEepeAOBBIX JOCTHKCHHSIX U OTKPBITUIX
MHUPOBOIM ¥ OTEYECTBEHHON HCTOPHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 YCTpOIHCTBE
MHpa 1 00IIeCTBa;

2. HpaBCTBEHHOT0, MPAaBOBOTO BOCIUTAHUS M NPOGUIAKTUKY aCOIMATBHOTO TOBEACHUS:
-IPEACTABIEHUS O COLMAIBHBIX HOpPMAax M IpaBUIaX MEXKINYHOCTHBIX OTHOLICHUM B
KOJIJICKTHBE, TOTOBHOCTH K pa3HOOOpa3HOW COBMECTHOM JESTEIbHOCTH NpPU BBITOJHEHUU
y4eOHBIX, I03HABATEIbHBIX 3a/1a4, BBIIIOJHEHUH YKCIIEPUMEHTOB, CO3/IaHUM YUE€OHBIX IPOEKTOB,
CTpEMIJICHUS K B3aUMOIIOHUMAHHIO U B3aWUMOIIOMOIIX B TIPOIIECCE 3TOW y4eOHOM esITeIbHOCTH;
-TOTOBHOCTH OLICHMBATh CBOE TIIOBEIEHUE M TIIOCTYNIKM CBOMX TOBapHIUEd C IO3ULHUU
HPaBCTBEHHBIX U IPABOBBIX HOPM € YUYETOM OCO3HAHUS ITOCIIEICTBUM ITOCTYIIKOB;

3. CnopTHBHO-0310POBUTEILHOIO BOCHUTAHHUSL:

-0CO3HaHUS IIEHHOCTH YKM3HH, OTBETCTBEHHOTO OTHOILEHHS K CBOEMY 3/I0POBBIO, YCTAHOBKH Ha
3I0pOBBI  00pa3 I KH3HH, OCO3HAHWS TIOCIEACTBUH W HENPUATUS BPEIHBIX MPHUBBIYCK,
HEOOXOIMMOCTH COOJTIOICHUS TIPABUII OC30MTACHOCTH B OBITY M PealIbHOU JKU3HU;

4. TpymoBoro, mpoOprHeHTAIIMOHHOT0 BOCIIUTAHHS:

KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOIIECTBEHHO IOJE3HOHM, y4eOHO-HCCIIEA0BATEIbCKOM,
TBOPUYECKOHN M IPYIHX BUAAX JNEATEIBHOCTH; HHTEpEca K MPaKTHYECKOMY M3Y4eHHUIO podeccuit
U Tpyla pa3IMYHOTO poAa, B TOM YHCIE HAa OCHOBE NPUMEHEHHUS MPEAMETHBIX 3HAHUH,
OCO3HAHHOTO BBIOOpA HMHIMBHUYaTbHOM TPACKTOPHH MPOJOJIKEHHS 00pa3oBaHUS C Y4ETOM
JUYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K TMPEAMETY, OOIIECTBEHHBIX HHTEPECOB U
MOTPEOHOCTEH;

5. MHTENIeKTyaIbHO-ITI03HABATEIILHOIO BOCIIUTAHMS:

- MupoBO33pEHUYECKHUX MPEICTABICHUNA COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAayKd M COCTaB/MIOIIMX OCHOBY JUIi IIOHUMaHUs CYIIHOCTH HAy4YHOM KapTUHBI MUDAa;
IpeJICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS MPUPO/Ibl, B3AUMOCBSI3AX YEJIOBEKA C
IIPUPOJHON CPENOi, O POIH IPEIMETa B IO3HAHUM DTUX 3aKOHOMEPHOCTEM;

-[I03HABATEIbHBIX MOTHBOB, HAIPABJICHHBIX Ha IIOJYyYEHHWE HOBBIX 3HAHMM II0 NPEIMETY,
HEOO0XOUMBIX JUIs 00BSICHEHUS Ha0JII0JaeMbIX IIPOLIECCOB U SIBJICHUH;

-[I03HABATEIbHOW MW MH(GOPMALMOHHOM KYJIbTYpbl, B TOM YHCIJI€ HaBBIKOB CaMOCTOSITEJIbHOU
paboThl C Y4eOHBIMH TEKCTaMH, CIIPAaBOYHOM JIUTEPaTypod, AOCTYHHBIMH TEXHHUECKUMHU
CpeacTBaMU MH(POPMAIIMOHHBIX TEXHOJIOTH;

-UHTEepeca K OOYyYEHHI0O M TO3HAHHIO, JII00O3HATENBHOCTH, TOTOBHOCTH U CIIOCOOHOCTU K

€caM000Opa30BaHUIO,  HUCCIEAOBATEIbCKOM  JEATENIbHOCTH, K  OCO3HaHHOMY  BBIOOpY
HATPaBIEHHOCTU U YPOBHsI OOYUYCHHSI B TaTbHEHIIIEM.



3.COJEPXXAHME YUEBHOI'O IIPEAMETA

10 KJTACC

Teopusi crpoenusi opranmyeckux coeaumHennii A. M. BbymiepoBa. Ilpeamer
oprannyeckoi xumMuu. OpraHudeckue BEIIECTBA: MPHUPOJIHBIE, UCKYCCTBEHHbBIE U
cuHreTndyeckue. OCOOEHHOCTHM COCTaBa U CTPOCHUS OPraHMYECKHUX BELIECTB.
Buranusm u ero kpax. [lonstue o0 yrineBomopoaax.

OcHOBHBIC  IIOJIOKeHHs] TEOPHM XHMHYECKOro crpoeHusi byrtieposa.
Banentnocts. CTpykTypHble (OpMyasl — TIOJHBIE U coKpaméHHble. [IpocTbie
(omMHapHbIE) M KpaTHbE (JBOWHBIE W TPOIHBIE) CB3U. M30Mepbl U H30MepHsl.
B3anmHOe BIMSHUE aTOMOB B MOJIEKYIJIE.

JemoncTpanuu. Hexotopsie o0mue XMMHUYECKHE CBOWCTBA OPraHMYECKUX BEIECTB:
WX TOpEHHE, IJIaBJIeHne U oO0yriauBaHue. Mojaenu (I1apocTep)KHEBbIE U OOBEMHEIE)
MOJIEKYJl OPTaHHMYECKUX COCIMHEHHMI pa3HbIX KiaccoB. OmpeseneHue 3JIEMEHTHOTO
COCTaBa OPraHUYECKUX COEAUHEHHUI.

JlabopaTopHble onbIThI. V3roToBnenrne Mojeneld OpraHnuecKux COeAMHEHUH.
YriaeBoaopoabl U X NPUPOIAHbIE HCTOYHUKHU

IIpeneabnbie yraesogopoabl. Ajkanbl. OmnpeneneHue. ['oMonoruueckuil psaj ajakaHoB U €ro
obmas ¢opmyna. CrpykrypHas u3oMmepus yriaeponHoi uenu. Paauxansl. HomeHknarypa
aJIKaHOB. XMMHYECKHE CBOMCTBA aJIKAHOB: TOPEHUE, pEaKLUU 3aMellleHus (rajJloreHHpOBaHUE),
peakuus pa3iokKeHUs] METaHa, peaklys JeTUIpUpPOBaHUs dTaHa.

HenpeneabHsie yrieBoaopoabl. AJIKeHbI. OTWIEH. ['OMOJOrMYecKuid psii  aJKEeHOB.
Homenkmarypa. CrpykrypHas uzomepusi. [IpombllisieHHOE MOTyYEeHUE AJIKEHOB: KPEKUHT U
JETHAPUPOBAHUE allkaHOB. Peakius aeruaparaliid dTaHOJIA, Kak J1abopaTOpHBIA CIoOco0
MOJIYYCHHUS] JTUJICHA. Peaknuu npucoenuHeHus: THApATalUs, THIAPOTAJIOTeHUPOBAHUE,
rajoreHupoBanue, mnoiauMepuszauuu. IIpaBmiio  MapkoBHuKOBa. OKHCIIEHHE — aJIKEHOB.
KauecTBeHHbIE peakliMyi Ha HETIPEJAEIbHBIE YTIIEBOJOPOIbI.

Aaxkaguenbl. Kayuykm. Homenknatypa. ConpsbxkéHHble nueHbl. byramuen-1,3, wusompew.
Peakiust JleOenea. Peaknuu npucoenuHeHus ankagueHoB. Kaydyku: HaTypasbHBIMH,
CHUHTeTHYecKue (0yTaJneHOBbIH, N30IpeHOBbIH). Bynkanuzanus kayuyka. Pesuna. D00HHUT.

AJIKMHBI. 061112151 XapaKTCPUCTHKA T'OMOJIOTHYCCKOI'0 psaa. CnocoObl O6pa30BaHI/IH Ha3BaHUM
AJIKMHOB. XuUMUUeCKHue CBOMCTBaA allCTHUJICHA: ropcHue, peaknu MMPUCOCAUHCHUA:
TUAPOTAJIOTCHUPOBAHUEC, TAJIOTCHUPOBAHUC, THApaTallus (peaKI_II/IH quepOBa), — €I'0 MMOJIy4Y€HHUC
" MIPUMCHCHUC. BI/IHI/IJ'IXJ'IOpI/II[ " Cro noJImMepu3alnus B IMOJIUXJIIOPBUHUIL.

Apenbl. beH3ou, Kak MpeIcTaBUTENIb ApOMATUYECKUX YIIIeBOAOPO10B. CTpOEHUE €ro MOJIEKYIbl
U CBOiicTBa (U3NYECKME U XHMHUECKHE CBOWCTBA: TOpPEHHE, pEaKlUu 3aMelIeHUS —
rajioreHrpoBanue, HuTpoBanue. [lonydeHue u npuMeHeHue 6eH3oma.

Ilpupoanbiii u nmomyTHbIM ra3bl. CocTraB NMpuUpOJHOro rasa. Ero HaxoxaeHHE B NPUPOJE.
[TpeumymiecTBa MPUPOAHOrO ra3a Kak TOIJIMBA. XHUMHYecKas mepepadoTka MPUPOIHOTO rasa:
KOHBepcHsl, upoaun3. CUHTE3-Ta3 U €ro NpUMEHEHHUE.

[TorryTHBIe Ta3bl, UX cocTaB. IlepepaboTka MOMyTHOro raza Ha (pakLUUU: CYXOW Ta3, MpOIaH-
OyTaHOBasi cCMeCh, ra30BbII OCH3UH.



Hedtb u cnocodbl eé nepepadorku. CoctaB HehTH U e€ nepepaboTKa: MeperoHka, KpPEeKuHT,
pudopmunr. Hedrenpoxykrsl u ux momydenue. IloHsTHE 00 OKTaHOBOM YHCie. XUMHUYECKHE
CIIOCOOBI MTOBBIIICHUS KauecTBa OEH3MHA.

KamenHnblii yrogb» u ero mepepadorka. KokcoBaHHE€ KaMEHHOTO VI U €ro MHPOIYKThI:
KOKCOBBI a3, aMMHadHas BOJa, KaMEHHOYTOJbHas CMoOja, KOkc. [asudukanus kaMeHHOTO

YIJIA.

JemoHcTpanuu. ['opeHue npenenbHbIX M HENPEIENbHBIX YIIIEBOJOPOJOB: METaHa, 3TaHa,
arieTnieHa. KauecTBeHHbIE peakIMHW Ha HEMpeAeibHBIE YIIEBOAOPOABI: O0eClBEUHBAHUE
STHJIEHOM M AalleTWIEHOM pacTBOPOB IIepMaHraHata Kajus M OpoMHONW Bonbl. OTHOLIEHHE
OeH3o/a K OTUM okuciaurensMm. Jlermaparanus 3taHona. ['uwaponn3 kapOujga KajbLus.
Komnexuuu «HedTs n Hedrenponykrs», «KaMeHHbIH yroib U MPOIYKTHI €ro nepepaboTKuy,
«Kayuykn». KapTa nosne3nbix uckonaemoix PO.

JlaGopaTopuble onbIThl. OOHapyXeHHE NMPOIYKTOB TOpeHHUs cBeuu. MccienoBaHue CBOWCTB
Kay4yKOB.

Kuciopoa- u a3oTcoaep:kamme opraHuvdecKue coeTHHeHHusI

Oanoaromubie cnuptbl. Onpenenenue. @OyHKUMOHANBbHAsS TUAPOKCWIbHAS — IpymIa.
['omosornyeckuii  psx  IOpeneibHbIX OJHOATOMHBIX  CIMpPTOB. M3oMepus mosjokeHus
¢yHKIMOHaIbHOU rpynnbl. BogopoaHas cBs3b. XUMHUYECKUE CBOMCTBA CIUPTOB. AJbAEruiHas
rpynna. Peakuus stepudurauuu, cioxsHsle 3¢upbl. I[Ipumenenue cnuptoB. J[lelicTBue
METHJIOBOT'O U 3TUJIOBOTO CIIMPTOB HAa OPraHU3M 4Ye€JI0BEKa.

MHoroaromHble CIUMPTHI. DTUICHIJINKOJIb, KaK MPEACTABUTENb JABYXaTOMHBIX U TJULEpPUH,
KaK IIPEJICTaBUTENIb TPEXaTOMHBIX CIMPTOB. KauecTBeHHas peakiyus HA MHOTOaTOMHBIE CIIUPTHI,
UX CBOMCTBA, NoyiyyeHue u npumenenue. [louarue 06 antudpuszax.

®deHoI. CTpOCHI/IC, IMOJIy4YCHHUC, CBOMCTBA U IIPUMCHCHHC (1)€HOJ'Ia. KauecTBeHHEBIE PCaKIMu Ha
(1)€HOJ'I. B3aumHoe BausiHHE aTOMOB B MOJICKYIJIC (I)GHOJ'Ia.

Anbaernbl M KeTOHbI. DOpMabACTHA M AUETAIBACTH]l, KaK NPEACTABUTENH albICTHIOB,
coctaB uX MoJjekyl. (DyHKIMOHambHAas KapOOHWJbHas rpynma. KadecTBeHHbIE peakIMu Ha
anpaerunbl. CBOWCTBa, MOTyYeHUE W MpUMEHEHHe (opMaliblieruaa U aneraibiaeruaa. Peakium
MOJIMKOHACHCANH 17151 popmainibaeruaa. [loHsTHe 0 KeTOHAaX Ha MpUMEPE aleToHa.

KapOoHoBble KHCJOTHI. [OMOJOrMYEeCKHH psA TPENeNbHBIX OJHOOCHOBHBIX KapOOHOBBIX
kucnoT. JKupHble KapOOHOBBIE KHUCIOTHl. XUMHUYECKHE CBOMCTBA KapOOHOBBIX KHCIIOT.
ITony4yenue u npUMEHEHUE MyPaBbUHON M YKCYCHOM KHCIIOT.

Caoxubie 3¢upsbl. Kupsbl. Peakuus srepudukannu. Croxusie 3gupbl. XKupbl, Ux coctaB u
rUApOoN3 (KUCIOTHBIN U menouHoi). Mbuta. ['uipupoBaHue Kupos.

Yraesoabl. YrieBoisl. Monocaxapuasl. [moko3a kak  anpaerugocnupt.  CopOwurt.
MonouHokuciaoe U crnuptoBoe  Opoxkenue. @Porocunre3. [ucaxapunpl. Caxaposa.
[Tonncaxapuapl: Kpaxmai, HEeJIHII03a.

AMMHBI. AMI/IHOFPYHHB.. AMUHBI NpEACIIbHBIC 1 apOMATHYCCKUC. Annnmn. HOHy‘{CHI/IC aMHHOB.
Peakmus 3uHMHA. XMMHYECKUE CBOMCTBA U MNPUMCHCHUC aMUHOB.

AMHHOKHCJIOThI. AMI/IHOKI/ICHOTBI, COCTaB HX MOJICKY]I H CBOI)IICTBa, KakKk aM(bOTepHI)IX
OpTaHUYCCKUX COC,Z[HHCHHﬁ. FJ'II/II_II/IH, Kak MOpeACTaBUTCIIb AMHUHOKHCIIOT. HOJ'Iy‘IeHI/IC
MNOJIUIICTUI0B pCaKHHCﬁ MNOJIMKOHACHCAIIUH. IlonsTue o HCHTH,Z[HOI‘;I CBA3H.



Bbeakun. CtpoeHune Monekyn OeNKOB: TEpBUYHAs, BTOPUYHAs M TPETHYHAS CTPYKTYPHL
KavecTBeHHbBIE peakiuy Ha OeNKH, UX THAPOJIN3, ICHATYpalus U OHoiorudeckue (yHKIHUH.

Jemoncrpauuu. IlonyyeHue anbAeruaoB OKHUCICHHEM CHUPTOB. KauecTBeHHas peakuus Ha
MHOTOaTOMHBIE CHHUPTHL. 3aBUCHUMOCTH PAacTBOPUMOCTH (heHolla B BOJAE OT TeMIepaTyphl.
B3aumoneiictBue ¢ 6pomuoii Bogoit u xnopuaom xkeneza(lll), kak kauecTBeHHBIE peaklUy HA
denon. Peaknum cepeOpsHOrO 3epKaja U CO CBEXKENOJydeHHbIM ruapokcuaom meau(ll) mpu
HarpeBaHWH, KaK KauyeCTBEHHBbIC peakiuu Ha anbaerugsl. OOpas3ubl MypaBBHHOM, YKCYCHOH,
NaJIbMUTUHOBOM M CTE€APUHOBOM KHUCIIOT U UX PACTBOPUMOCTH B BOJI€. AJbJeTHIHbIE CBONCTBA U
CBOMCTBa MHOTOATOMHBIX CIHPTOB TJIOKO3bI B peakuuu ¢ rugpokcugom  memu(ll).
Wnentudukamnus kpaxmana. KauecTBeHHbIE peakiiuy Ha OCJIKH.

JlaboparopHbie onbIThbl. CpaBHEHUE CKOPOCTH HCIIAPEHHUs BOJbI M 3TaHoNa. PacTBOpUMOCTH
[JIMIIEpUHA B BOJie. XMMUYECKHUE CBOMCTBA YKCYCHOM KHUCHIOTHI. OmpesesieHue HerpeaeibHOCTH
pacturenbHoro Macna. WaeHTudukamuss Kpaxmaiga B HEKOTOPBIX MPOAYKTAaX MHUTAHUA.
M3roroBneHue KpaxMmaJbHOro Kiekcrepa. M3roroBiaeHue Monaened MOJIEKYJI aMHHOB.
H3zroroBienne MOZCIIN MOJICKYJIbI I'NTAIIMHA.

IIpakTnyeckas padora. nenTrudukanus opraHn4ecKux COeTnHEHHN.
Opranuveckasi XumMusi 1 001IECTBO

Buorexnosnorus. Ilepuoasl e€ pasButus. Tpu HampaBieHUsT OMOTEXHOJOTHH: TEHHas (WM
IeHEeTUYecKasl) MH)KEHEepusl; KIETOUHas WH)KeHepus; Ouojoruyeckas MHxeHepus. I eHeTnyecku
MonupuuupoBanuble opranusmel (I'MO) u TpancrenHas npoaykuus. KionHuposanue.
HNmmoOunu3oBanHble (hepMEHTHI U UX IPHMEHEHHE.

IMoanmepsl. Knaccuduxanms nonumepos. VIcKkycCTBEHHBIE MOTMMEPHI: IEILTYIOU I, alleTaTHBIN
mENK, BUCKO3a, IeJIo¢aH.

CunreTnyecKue MOJIMMEPbI. HOJ'II/IMepI/BaI_II/ISI U IMOJIMKOHACHCAILIHUA, KaK CII0COOBI MMOJIYYCHUA
IMOJIMMEPOB. CUHTETUYECKHE Kay4dyKHu. HOJII/ICTI/IpOJI, TG(l)JIOH U TMOJIMBUHWIXJIOPHU[, KakK
MMpEaACTaBUTEIN IJIaCTMAcCC. CUHTETHYECKHE BOJIOKHA: KaIipoH, HaﬁHOH, KCBJIap, JITaBCaH.

Jemoncrpanuu. Koulekniuyu KaydykoB, IJIACTMACC, CUHTETUYECKUX BOJIOKOH M M3JENUHA U3
HuX. DepMEHTATUBHOE PpA3JIOKEHHE IIEPOKCHAA BOAOpPOJa C IOMOIIBIO  KaTajlasbl
CBEXEHATEPTHIX MOPKOBH WJIM KapToders.

JlabopaTopHblie onbITbl. O3HAKOMIIEHUE C KOJUIEKIMSIMH KayqyKOB, IJJaCTMACcC U BOJIOKOH.
IIpakTuyeckas padora. Pacio3zHaBaHue miacTMacc ¥ BOJIOKOH.

11 KJIIACC
TEMA 1. Ctpoenne BemecTB (9 4)

OcHoOBHbIE CBelleHMs1 O cTpoeHHM aroma. CTpoeHue aroma: cocTaB sijpa (HYKIOHBI) U
anekTpoHHast oOosiouka. [lonartne 00 wu3ortomax. IloHsATHE O XMMHUYECKOM »3JEMEHTEe, Kak
COBOKYITHOCTH aTOMOB C OJJMHAKOBBIM 3apsJI0M s1pa.

Iepuoauyeckas cucrema xumMudeckux djaemMeHToB I. . MeHnageneeBa B cBere cBere
yueHuss o crpoeHum aroma. dusnueckuii cmbicn npuHaTroil B Tabmuue [[. . Menpaeneena
CHMBOJIMKH: MOPSIIKOBOTO HOMEpa 3JIE€MEHTa, HoMepa Iepuojaa U HoMepa rpymisl. [lonstue o
BaJICHTHBIX AJEKTpoHax. OTOOpaKeHHE CTPOCHUS IEKTPOHHBIX 000JI0YEK aTOMOB XUMHUYECKHUX
AJIEMEHTOB C MIOMOIIBIO AEKTPOHHBIX M JIEKTPOHHO-TpadudecKux Gopmy.



OOBbsicCHEeHHE 3aKOHOMEPHOCTEH W3MEHEHHMsS CBOMCTB 3JIEMEHTOB B IEPHOAAX M TpyHmax
NEePUOANYECKON CUCTEMBI, KaK CJIE/ICTBUE UX 3JIEKTPOHHOTO CTPOCHHUS. DIEKTPOHHBIE ceMEeNCTBa
XUMHUYECKHUX 3JIEMEHTOB.

CpaBHenue Ileproan4yeckoro 3aK0Ha M TEOPUU XMMHUYECKOr0 CTPoeHHs: HA puirocodckoi
OCHOBe: TIPEANOChUIKK OTKpbITUs [lepmoanueckoro 3aKkoHa M TEOPUU XHMHUYECKOTO CTPOCHUS
OpraHUYECKUX COCIWHEHUH; pOJb JUYHOCTHU B HUCTOPUM XHMHU; 3HAUYCHHE IPAKTUKU B
CTaHOBJICHUH U PA3BUTUU XUMUYECKUX TEOPUH.

HNonnas xuMu4ecKas CBsI3b 1 HOHHbIE KpUCTA/INYecKre peméTku. KaTuOHbI M aHUOHBL: UX
3apsabl U KiaccuUKalus Mo COCTaBy Ha Ipocthie u cioxkubie. [IpencraBurenu. I[lonsitue o6
WOHHON XHMMHYECKOW cBsizu. VoOHHAs KpucTauimdeckass pemeéTka W (PU3MUecKHe CBOMCTBA
BEIIIECTB, 00YCIIOBIIEHHBIE 3TUM CTPOCHHEM.

KoBajieHTHasi XuMH4YecKasi CBsI3b. ATOMHBIE H MOJIEKYJISPHbIe KPHCTAJIHYECKHE
pemiéTku. [loHATHE O KOBAJIEHTHOH CBA3U. DJIEKTPOOTPULATEILHOCTD, HEMOJIIPHAs U MOJISIpHAs
KOB&JICHTHbIE CBsI3U. KpaTHOCTh KOBaJeHTHON cBA3M. MexaHu3Mbl 00pa30BaHMs KOBAJEHTHBIX
CBsi3el: OOMEHHBIH W JOHOPHO- AaKIENTOPHBIH. [lOMAPHOCTH MOJNEKYJBI, KaK CIEACTBUE
NOJIIPHOCTHU CBSI3M M F€OMETPUM MOJIEKYJbl. Kpuctainnueckue pemeéTky ¢ 3TUM TUIIOM CBSA3H:
MOJICKYJISIpHbIE W aroMHble. DU3NYECKHe CBOHCTBA BEIIECTB, OOYCIIOBICHHBIC THIIOM
KPUCTAJUIMYECKUX PELIETOK.

Meraniaunuyeckasi cBsi3b. [IoHATHE O METATIIMYECKON CBA3U U METAINIMYECKUX KPUCTAIINYECKUX
pemérkax. dusnyueckue CBOWCTBA METAJIOB HA OCHOBE MX KPHUCTAUIMYECKOTO CTPOEHHS.
[IpruMeHeHne MeTallIoB Ha OCHOBE MX CBOMCTB. UEpHbIE 1 LIBETHHIE CILJIABBHI.

Bonoponnasi xumMmnueckasi cBsi3b. MeXMOJIEKYJIIpHAs U BHYTPUMOJEKYJSpHAs BOJOPOIHbBIE
CBSI3M. 3HAUEHUE MEKMOJIEKYJISIPHBIX BOJOPOIHBIX CBSA3EH B IPUPOJIE U )KU3HU YEIOBEKA.

HO.]II/IMepr. HonyquI/Ie IIOJIUMCPOB PCAKOHUAMU ITOJIMMCPpHU3AlIMKM W ITOJIMKOHIACHCALIUU.
Baxwueitme MMPpEACTAaBUTCIIN IIJIACTMACC W BOJIOKOH, MX ITOJYUYCHHUC, CBOMCTBA U IMPUMCHCHHC.
IlonsTue o HCOPTaHUYCCKUX IMOJIMMEPAX U UX NPCACTABUTCIIN.

JucnepcHble cucremsbl. [loHstre o nucnepcHoil (ase u aAuCepcCHOHHON cpene. ArperaTHoe
COCTOSIHUE pa3Mep dacTHll (as3bl, KaKk OCHOBA s KIACCU(PUKAIMHM TUCIIEPCHBIX CHCTEM.
OMyJbCHUH, CYCHEH3UHU, adPO30JM — TPYHIbl I'PyOOAMUCIIEPCHBIX CUCTEM, UX MPEJICTaBUTEIH.
3071 U T€au — TPYIIBl TOHKOJUCIEPCHBIX CUCTEM, UX mpeacTtaBurenu. [lonsaTue o cunepesuce
U KOaryJsiuu.

Hemoncmpayuu. llepuonnueckor cucrembl xumudeckux sneMeHToB J[. M. MenneneeBa B
pasnnyHbIX (hopMax. Mozaenb HOHHON KPUCTAIIMUECKONW PeETKN Ha IpUMeEpe XJIOpHia HaTpHsl.
MuHepanel € O3TUM THUIIOM KPUCTAUIMYECKOW PpEIIETKOW: KajubLUWT, ramur. Moxaenn
MOJIEKYJISIPHOM KPUCTAJIIMYECKON PEIMIETKH Ha MPUMEPE «CYXOro JIbJla» WM MOJa U aTOMHOMN
KPUCTAJJIMYECKON pemETKH Ha MpUMepe aiMasa, rpapura Wik KBapua. Mojeinb MOJISpPHOIo
00bEMa raza. Mojienu KpUCTaNIMYECKUX PEHIETOK HEKOTOPhIX MeTayuioB. Komnekiuu o6pasinos
Pa3IMYHBIX AUCIEPCHBIX cucTeM. CHHEPE3UC U KOAryJisIusl.

Jlabopamopuvie onwvimoi. KOHCTPYHPOBAHHE MOJAEIH METAJUIMYECKOW XHWMHYECKOM CBSI3H.
[TomyueHnue KOJUIOMAHOTO pacTBOpa KypHHOTO Oelika, MCCIEIOBaHHUE €0 CBOWCTB C MOMOIIBIO
JIA3€pHON YKa3KH U MPOBEICHUE €ro AeHarypanuu. [loimydenrne sMybCuu pacTUTEIBHOTO Maciia
u HaOmoneHue 3a e€ paccioeHueM. [lomydeHWe CYCIEH3MHM «U3BECTKOBOTO MOJIOKa» U
HaOJIIOIeHNE 3a €€ ceJUMEHTAIIEN.

TEMA 2. Xumnueckue peakuuu (12 1)



Kanaccudukanusa XuMuuecKuX peakiuii. AJUToTponu3aiys 1 U30MepHu3aIus, Kak peakiuu 0e3
W3MEHEHUsI CcOocTaBa BemecTB. AiutoTporus W e mpuumHbl. Kiaccudukamus peakuuid 1o
pa3MYHBIM OCHOBAHHUSAM: IO YHCIY W COCTaBy pEareHTOB W MPOAYKTOB, Mo (dase, Mo
UCIIOJIb30BAaHUIO KaTanu3aTropa win (epmeHTa, no TermioBoMmy 3ddekry. Tepmoxumudeckue
YpaBHEHHUS PEaKIUil.

CkopocTb XuMH4YeCKHX peaknmii. DakTOpbl, OT KOTOPBIX 3aBUCUT CKOPOCTb XHMHYECKHX
peakuuii: IpUpoJia pearupyroluX BELIECTB, TEMIIEpaTypa, IUIOUIaJb WX COINPUKOCHOBEHUS
pearupyomux BeLeCTB, UX KOHLEHTpalus, IPUCYTCTBUE KaTtanu3aTtopa. [lonarue o karanuse.
DepMeHThI, KaKk OMOJIOrHYecKHe KaTaau3aTopbl. MTHrHOUTOPHI, KaK «aHTOHHUMBD) KaTaau3aTopoB
U MX 3HaYCHHUE.

XuMH4ecKoe paBHOBecHe U COCcOObI ero cmenrenusi. Kimaccudukanus XuMUIECKUX PEaKIIHiA
1o MpHU3HAKY WX HampasiieHus. [loHATHE 00 0OpaTHUMBIX PEAKIUAX U XUMUYECKOM PaBHOBECHUHU.
[Tpuntun Jle-Illatrenbe u  crmocoObl CMEMIEHUS XHMHYECKOTO PaBHOBECHS. OO0mas
XapaKTepUCTHKA peaklUui CUHTE30B amMMmMaka U okcuja cepbl(VI) m paccMmoTpeHue ycnoBuii
CMEIIEHUS UX PAaBHOBECHS HA IIPOU3BOJICTBE.

I'uapoaus. O6paTumblii 1 HEOOpPATUMBI TUApoNU3bl. ['uaponus cosieit u ero Tunsl. ['uaponus
OpPraHWYeCKHUX COCAMHEHHUH B KHMBBIX OPraHM3MOB, KaKk OCHOBa oOMeHa BemiecTB. [loHsTne 00
YHEPTeTUIECKOM OOMEHE B KJIETKE M POJIA THIPOJIN3a B HEM.

OKuCIANTEJbHO-BOCCTAHOBHUTEIbHBbIE peakuuu. CTElneHb OKUCIEHUSI U €€ OIpeleleHHUE I10
(dbopMynaM OpraHN4eCKUX U HEOPraHUYECKUX BELIECTB. DJIEMEHTHI U BEIECTBA, KAaK OKUCIUTENIN
u BoccTaHoBuTenu. IloHATHe O mnpoueccax oOkuUcIeHHS M BoccTaHoBieHHs. CocraBieHHE
YpaBHEHUI XMMHUUYECKUX peakLUii Ha OCHOBE 3JIEKTPOHHOro OanaHca.

DJIEKTPOJIM3 PACIJIABOB U PACTBOPOB JJIEKTPOJIHUTOB. XapaKTEPUCTUKA DIIEKTPOIU3a, KaK
OKHUCJIUTEIHbHO-BOCCTAHOBUTENBHOIO Ipoiecca. OCOOEHHOCTH 3JIEKTPOJIN3a, MPOTEKAIOLIEr0 B
pacTBopax 3JeKTpOoNHTOB. lIpakTHueckoe MpUMEHEHWE AJIEKTPOJIM3a: TMOIYYCHHE TalOreHOB,
BOJIOPOJia, KUCJIOPOJa, LIENOYHBIX METAJUIOB U IIENOYEH, a TAKKe aTIOMUHUS AJIEKTPOJIM30M
paciiaBoB M PACTBOPOB COCAMHEHUM OTUX 3JeMEHTOB. [loHsATME O TraabBaHOIIACTHUKE,
raJlbBaHOCTETUH, paQUHUPOBAHUH [[BETHBIX METAJLIOB.

Jlemoncmpayuu. PacTBopeHre CEpHON KUCIOTH U aMMHAYHON CENTUTPBI M (DUKCAIUS TETNIOBBIX
ABJICHUM JUI OTUX IIPOLECCOB. B3auMoIencTBHUS pacTBOPOB COJIIHOM, CEpPHOM M YKCYCHOU
KHUCJIOT OJMHAKOBOM KOHIIEHTpAllMM C OJMHAKOBBIMU KycoukamH (TpaHyjdamMH) LHHKAa U
B3aMMOJICIICTBHE OJMHAKOBBIX KYCOYKOB pa3HbIX MeETaUIOB (MarHus, IIMHKa, >Kele3a) ¢
pacTBOPOM COJISIHOM KHUCJIOTBI, KaK IMPHUMEp 3aBUCUMOCTH CKOPOCTHM XMMHUYECKUX peakUui OT
OpUpojbl  BellecTB. B3ammogeilicTBue pacTBOpoB THOCYIb(GAaTa HATPUsl KOHIEHTpAlMU H
TEMIEPATypbl C pPAacTBOPOM CEPHOM KHUCIOTHL. MOJAEIUpPOBAaHUE  KUIISIIETO  CIIOS.
Hcnonb30BaHuEe HEOPTaHMYECKUX KaTallu3aToOpoB (coJieil xene3a, HouAa Kaus) U IPUPOIHBIX
00BEKTOB, COJepKalMX Karaja3y (Cblpoe MsCO, KapTodesb) Ui pasjoKeHUs MepoKcHuaa
BOJIOpoJia. B3anMoneiicTBHEe IMHKA C COJISHOM KHMCIOTOW HMTpaToM cepedpa, Kak MpHUMepbl
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHON peakuuid W peakuuu odOmeHa. KoHcTpynpoBaHue Mojaenu
anektponniépa. BugeodparMeHT ¢ MPOMBIIIIEHHOW YCTAHOBKHU ISl TOJTYYEHUS aTFOMUHUS.

Jlabopamopuvie onvimu. Vnmoctpauus npaBuia bepromne Ha mpakTUKE — TMpPOBEIEHUE
peaknmii ¢ oOpa3oBaHMEM OCaJKa, ra3a W BOJABL. | €TEpOTreHHBIH KaTajau3 Ha MpUMEpe
pa3NoXKeHHs MePOKCUIa BOJOPOAa B MPUCYTCTBUM AUOKCUAA MapraHia. CMelleHne paBHOBECHUS
B cucreMe Fe** + 3CNS™ «— Fe(CNS)s. McIbITanne MHIMKATOPAMH CPEIbl PACTBOPOB COJCH
pa3auYHbIX TUTIOB. OKUCIUTEIHLHO-BOCCTAHOBUTENbHAS PEAKIIUS M pPeakiis OOMEeHa Ha IpuMepe
B3aMMOJICHCTBHS pacTBOPOB cyibdaTa meau(ll) ¢ xxene3om u pacTBOPOM IIETOYH.



IIpakTyeckas padora Nel. Pemenne 3KcnepuMeHTANBHBIX 32124 M0 TeMe «XHUMHYeCKast
peakuus».

KonTpoabsnas padora Nel «CtpoeHue BemecTB. XUMHYECKHE PeaKIMID).
TEMA 3. BemnrectBa u ux cBoiicta (9 u)

MeTtanibl. Puszndeckre CBOWCTBA METAUIOB, KaK (DYHKITUS X CTpOCHUs. Jlenenue MeTanioB Ha
IPyNbl B TEXHUKE M XUMHUU. XUMUYECKHE CBOWCTBA METAUIOB U JJICKTPOXMUMHYECKHH DSl
HanpsbkeHui. [lonsTue o MetamiorepMuu (ATFOMUHOTEPMUH, MarHUETEPMHUHU U JIp.).

Hemeranabl. baaropoanbie ra3pl. Hewmeramnsl kak okuciautend. Hemertamibl Kak
BOCCTAaHOBHUTENH. Psij1 anekTpoorpuniareabHOCTH. IHEpTHBIE Witk 0J1aropoIHbIE Ta3hbl.

Kuciaorel Heopranuyeckue W opraHuyeckue. KuCIOTBI ¢ TOYKM 3pEHUS aATOMHO-
MOJIEKYJIIPHOTO y4eHMsl. KUCIIOTBI ¢ TOYKH 3peHHUs TEOPUM DJIEKTPOIUTHYECKON ITHUCCOLMALINN.
Kucnorsl ¢ TOYKM 3peHHMS NPOTOHHOW Teopuu. OONMMEe XHUMHYECKHE CBOHCTBA KHCIOT.
Knaccudukanus Kucmuor.

OcHoBanus HECOPraHu4eCKUe M OpPraHuYeCCKHE. OCHOBaHUS C TOYKH 3pCHUA AaTOMHO-
MOJICKYJIAPHOI'O  YUCHUA. OcHoBaHUA C TOYKH 3p€HHA TCOPUU BHGKTpOHHTHHGCKOfI
Jucconuanuu. OcHOBaHHUS C TOYKH 3pCHUA HpOTOHHOﬁ TCOPHUU. KJ'IaCCI/I(l)I/IKaI_II/IH OCHOBaHUM.
XHUMHUYECKHEe CBOMCTBA OPraHu4YCCKUX U HCOPraHN4ICCKUX OCHOBaHHI.

AM@oTepHble COeIMHECHHSl HeOpPraHMYecKkHe MW  opranumdeckume. Heopranuueckue
amM(OTepHBbIE COCTMHEHNUS: OKCHJIBI U TUJPOKCH/IBI, — UX CBOMCTBA U NOJy4YeHue. AMpoTepHBIE
OpraHWYECKHUE COEANMHEHMS HAa IPUMEPE aMMHOKUCIIOT. llenTuasl n nentuaHas CBA3b.

Coum. Knaccudukauus coneid. XKéctkocth Boabl M crnocodObl e€ ycrpanenus. llepexon
kapOoHaTa B THIpokapOboHaT u oOpaTHO. OOMEe XUMHUYECKUE CBOMCTBA COJICH.

Hemoncmpayunu. Komnexkuuss  merawioB.  Komlekuuss HemerawioB.  B3aummogeinicTBue
KOHIIEHTPUPOBAHHOW Aa30THOM KHCIIOTBI C MEAbpI0. Bcembllika TEpMUTHOM cMecH. Bcemblmka
YEPHOTO TOpPOXa. BBITECHEHWE TAJION€HOB W3 HX PAcCTBOPOB JIPYTHMMHU TaJIOT€HAMH.
BzaumoeiicTBie mapoB KOHIIEHTPHUPOBAHHBIX PACTBOPOB COJSHOM KHCIOTHI M aMMHaKa («IbIM
0e3 oras»). [lonmyyenne aMMuaka U U3y4eHue €ro CBOMCTB. PasnuuHble ciiydan B3auMOJIEHCTBHS
pacTBOpPOB COJIEM AMIOMUHMA CO WLIENOUYbt0. [lomydeHue KECTKOM BOABI M YCTpAHEHHE €€
JKECTKOCTH.

Jlabopamopnvie onvimol. 1lonyuenne HepaCTBOPUMOIrO TMAPOKCUAA U €r0 B3aUMOACHCTBHE C
KucnoTol. lccnenoBaHne KOHUEHTPUPOBAHHBIX PACTBOPOB COJSTHOW W YKCYCHOH KHCJOT
KaleJbHbIM METOJIOM NpH UX pa3daBieHuH BoaoH. IloiaydyeHue amdoTepHOro ruapoxkcuia u
U3y4EHHUE ero CBOUCTB. [IpoBeieHNe KaueCTBEHHBIX PEAKIUH 110 ONPEAEIEHUIO COCTAaBa COJIN.

IIpakTuyeckasi padora Ne2. PemeHue dKCnepuMeHTAJbHBIX 3a71a4 no Teme «BemecrBa u
HX CBOHMCTBa».

KonTpoasHnas padora Ne2 «BemectBa 1 MX CBOMCTBaY.
TEMA 4. Xumusi 1 coBpeMeHHoe 0011ecTBo (4 4)

IIpousBoacTBo ammuaka U MeraHoJia. [[oHATHE O XMMUYECKOW TEXHOJIOTHH. XHUMHUYECKHE
peakiuu B MPOU3BOJICTBE aMMHUaka U MeTaHomna. OOmas kiaccuuKamoHHas XapaKTepUCTHKA
peaKkuuii CUHTE3a B MPOU3BOJCTBE ATUX MPOAYKTOB. HayuHble MPUHIIMIBI, JIEKAIIUE B OCHOBE
MIPOU3BOJICTBA aMMHUaKa 1 MeTaHoja. CpaBHEHHE STUX TIPOU3BOJICTB.



XuMHYecKasi TPAMOTHOCTh KaK KOMIIOHEHT o00mieil KyJbTypbl 4YejloBeka. MapkupoBka
YIaKOBOYHBIX MAaTEepHalIOB, JJEKTPOHUKHM U OBITOBOM TEXHUKH, HKOJOTHYHOIO TOBapa,
IPOAYKTOB IUTAHUS, STUKETOK 10 YXOy 32 OJCKIOM.

Hemoncmpayuu. Mopenb TPOMBIILUICHHOW YCTAHOBKHM TOJIYYEHHUSI CEPHOM KHUCIOTHL. Mojeib
KOJIOHHBI CHHTE32 aMMHaKa. BumeopparMeHTsl U claiiibl O CTEICHH 3KOJIOTUYSCKOM YHUCTOTHI
TOBapa.

Jlabopamopnvie onvimel. V3yueHne MapKUPOBOK pa3WYHBIX BUJOB MPOMBIINUICHHBIX U
IIPOJIOBOJILCTBEHHBIX TOBAPOB.

Bocnurarenbnbiii morennuan npeamera «XUMUSA» peanusyercs yepes:

-YCTaHOBJICHUE JIOBEPHUTEIBHBIX OTHOIICHUH MEXIy IEJaroridecKuM pabOTHUKOM U €ro
00y4JaruuMuUCcs, CIIOCOOCTBYIOMIMX MO3UTUBHOMY BOCIPHATHIO O0y4YaroUIMMUCS TpeOOBaHUN U
npoch0 MeIarornyeckoro paboTHHKA, MPUBJICYCHUIO UX BHUMAHUS K OOCYKIaeMOH Ha ypoke
uH(pOpMali1, aKTUBU3ALUN UX MTO3HABATEIBHOMN JEATEIbHOCTH;

-noOy>xJeHne 00yJarommxcsi COOM0aTh Ha YPOKe OOIENPUHSATHIC HOPMBI TOBECHHS, ITPABHUIIA
OOIIeHHs CO CTapUIMMH (IIearornyecKuMu pabOTHUKAMK) U CBEPCTHUKAMH (00y4aroImuMucs),
MPUHIUITBI Y4EOHOU TUCHUTIIUHBI U CaMOOPTaHU3aIlNH;

-pUBJICUCHNE BHHUMAaHHUSA OOYYAIOMIMXCA K IEHHOCTHOMY acCIeKTy H3Yy4aeMbIX Ha ypokax
SIBIICHUH, OPTaHu3alns X paOdOThI C TIOJy4aeMOW Ha YPOKE COLMAIBHO 3HAYUMOW nHpOopManmen
— WHULUUPOBAHUE €€ OOCYXJECHUS, BBICKA3bIBAHHUS OOYUYAIOUIUMUCS CBOEr0 MHEHHUsS IO €e
MOBO/TY, BEIPAOOTKH CBOETO K HEH OTHOIICHUS;

-MCIIOJIb30BAaHUE BOCHHUTATEIbHBIX BO3MOXKHOCTEH COJEp)KaHUsl y4eOHOro mpeaMmeTa uepes
JEMOHCTpalMI0  00y4aroIUMCS IPUMEPOB OTBETCTBEHHOI'O, TPAXKIAHCKOTO IOBEACHUS,
MPOSIBIICHUS] YEIIOBEKOIIOOUS U T0OPOCEPICUHOCTH, Yepe3 MoaA00p COOTBETCTBYIOIIUX TEKCTOB
JUTSL 9TE€HUS, 3a]1a49 JJIs1 PEIIeHUs, TPOOJIEMHBIX CUTYAIMH /11 0OCYKJIEHUS B KJIACCE;
-IIpUMEHEHNE Ha YPOKEe MHTEPAKTUBHBIX (POPM pabOTHI ¢ 0OYYAIOIIMMUCS: UHTEJUICKTYaIbHbBIX
UTP, CTUMYJIMPYIOMIUX MO3HABATEIBHYI0 MOTHUBAIMIO OOYYAIOIINUXCS; NMUIAKTHICCKOTO Tearpa,
I/ TIOJyYEeHHBIE HA YPOKE 3HAHMSI OOBITPHIBAIOTCS B Te€aTPabHBIX MOCTAHOBKAX; TUCKYCCHIA,
KOTOpBIE MTAal0T O0YyYaronuMcsi BO3MOXKHOCTh MPUOOPECTH OMBIT BEICHUS KOHCTPYKTHBHOTO
JAIIora; TPYMIOBOM paboThl WM pabOTHl B Mapax, KOTOPhIE y4aT OOyYaroImIUXCsl KOMaHIHOU
paboTe ¥ B3aUMOJIEHCTBUIO C IPYTUMHU 00yUYaIOLIIIMUCS;

-BKJIFOUEHHE B YPOK UIPOBBIX IMPOLEAYp, KOTOpPbIE MOMOTarOT MOJAEPKATh MOTHUBALIMIO
00yJaronuxcs K MoJy4YeHUI0 3HaHWN, HaJTa)KMBAHUIO TTO3UTUBHBIX MEKIMYHOCTHBIX OTHOIIEHUHN
B KJIacce, TOMOTAI0T YCTAaHOBIICHUIO TOOPOKENaTeNbHON aTMOc(hepsl BO BpeMs YpOKa;
-opranu3anus me(cTBa MOTHBHPOBAHHBIX M JPYAUPOBAHHBIX OOydYaOMIMXCS HAA HX
HEYCIEBAIOIIMMU OJJHOKJIACCHUKAMH, JAIOUIEro OOy4YaloIMMCs COLHUAIbHO 3HAUYHMMBIM OINBIT
COTPYAHUYECTBA U B3aUMHOM MOMOIIH;

-MHULIMMPOBAHUE U TOJJIEPKKA HMCCIEA0BATEIbCKON NEATENbHOCTH OOYy4aroluXcs B paMKax
peanu3alud UMH HMHAMBUAYAJbHBIX W TPYIIOBBIX HCCIEAOBATENBCKUX MPOEKTOB, YTO JACT
00y4aromuMcsi BO3MOXKHOCTb NMPUOOPECTH HABBIK CAMOCTOSATEIBLHOTO PELICHUS] TEOPETHUECKON
mpo0OJieMbl, HaBBIK T€HEPUPOBAHUS U OPOpMIICHUSI COOCTBEHHBIX UJEH, HABBIK YBAXKUTEIHHOTO
OTHOIIICHUS K YYXKUM HAesIM, OPOPMIECHHBIM B paboTax APYrHX HCCIEIOBATENICH, HaBBIK
MyOIMYHOTO BHICTYIUICHUS TIepe]] ayJUTOPHEH, apryMEHTUPOBAHUS U OTCTAMBAHMSI CBOCH TOYKHU
3peHusl.



4. TEMATHUYECKOE INTAHUPOBAHUME 10 xnacc

Tema ypoka

Koi-Bo

qaCcoB

OCHOBHBIE BUAbBI ACATCIIBHOCTU

yUaIuxcs

Tema 1. Ilpeamet oprannyeckoit xumMmuu. Teopusi CTpOEHUsSI OPraHUYECKUX
coenuHenuii A. M. bByrieposa (2 4).

[IpenMer opraHM4YeCcKO XUMUHU

XapaxkTepru3oBaTh 0COOCHHOCTH
COCTaBa M CTPOCHUSI OPraHUYECKUX
BeniecTB. Knaccudunuposars ux Ha
OCHOBE MPOUCXOKICHUS U
nepepaboTku.  ApryMeHTHPOBATH
HECOCTOSITEJIbHOCTh BUTAJIU3MA.
OnpenensiTb OTIIMYUTENbHbIE
0COOCHHOCTH YTJIEBOJOPOIOB.

OcCHOBHBIE TIOJIOKEHUS TEOPUU
XMMHUYECKOTo cTpoeHust A. M.
byrneposa.

JI.O. NzrotoBnenue Mojenein
OPraHUYEeCKUX COCTUHECHUM.

Dopmynuposams OCHOBHbBIE
MOJIOKEHUSI TEOPUU XUMUYECKOTO
ctpoenust A. M. bytneposa. Paznuuats
MOHSTUS «BAJIEHTHOCTb» U «CTEIIECHb
okucnenus».  CocTaBisTh
MOJIEKYJIIPHBIE U CTPYKTYpPHbIE
¢dbopmyiel. Kitaccudunuposars
KOBAJICHTHBIE CBS3M 110 KPATHOCTH.
OOBSCHATD ABJIEHUE U30MEPUU U
B3alMHOE BJIMSIHME aTOMOB B MOJIEKYJIE.

Tema 2. Yri1eBoa0poabl M UX NPUPOAHbIE UCTOYHUKH (12 4.)

AJKaHEL.

JI.0. ObHapyxeHue nNpoayKToOB
TOPEHUs CBEUH.

Onpenensitb NpUHAAICKHOCTh
COEMHEHMH K aJIKaHaM Ha OCHOBE
aHalIN3a COCTABA UX MOJIEKYJL.

JlaBaTh Ha3BaHUS aJIKaHAM I10
MEXKyHApOAHOW HOMEHKIIATYPE.
XapakTepru30BaTh COCTAaB U CBOICTBA
BAKHEHNIINX MpECTaBUTENEH aIKaHOB.
Habmtogate XUMHYECKUN SKCTIEPUMEHT
1 (PUKCUPOBATh €r0 PE3yJIbTaThI.
Pa3znnuath NOHATHS «TOMOJIOT» U
«HA30MEPH.

AJIKEHEL.

Onpenenstb NPUHAATIEKHOCTh
COEIMHEHMH K aJIKEHaM Ha OCHOBE
aHaJIN3a COCTAaBA UX MOJIEKYJI.

JlaBaTh Ha3BaHUS AJIKEHAM I10
MEXIyHApOAHOW HOMEHKIIATYPE.
XapakTepru30oBaTh COCTAaB U CBOICTBA
BaYKHEHNIINX MpeCTaBUTENEH aIKEeHOB.
Habmtonate XUMHUYECKUN SKCTIEPUMEHT
1 (PUKCHUPOBATh €r0




pe3ynbTatel. PaznuuaTh noHATHS
«TOMOJIOT» U «H30MEpPY» JUIS aJIKEHOB.

Ankanuensl. Kayuyku.

JI.O.YccienoBaHue CBOUCTB
Kay4yKOB.

Ornpenenarsb NPUHAJJICKHOCTD
COCIMHEHUH K aJIKaJlueHaM Ha OCHOBE
aHaJIM3a COCTaBa UX MOJIEKYIL.

JlaBaTh Ha3BaHUS AJIKEIUEHAM I10
MEXKIyHApOAHOU HOMEHKIIATYPE.
XapakTepru3oBaTh COCTAaB U CBOMCTBA
BAKHEUIINX IIPEICTaBUTEICH
ankanaueHoB. Oco3HaBaTh 3HAYUMOCTD
pOJIM OTEYECTBEHHOT'O YYEHOTO B
IIOJIy4YEHUH TIEPBOTO CUHTETUYECKOTO
Kaydyyka. YcCTaHaBJIUBaTh
3aBUCHUMOCTB MEX]y CTPOCHUEM U
CBOMCTBaMH IOJIMMEPOB HAa IPUMEpE
Kay4dyKa, pe3uHbl U 500HUTA.

AJKUHBI.

Onpenensitb NpUHAAIEKHOCTh
COEJIMHEHUH K aJIKHHAM Ha OCHOBE
aHaJIM3a COCTaBa UX MOJIEKYJI.

JlaBaTh Ha3BaHUS AJIKMHAM I10
MEXYHapOIHON HOMEHKJIIAType.
XapakTepu30BaTh COCTaB, CBOWCTBA U
pUMEHEHUE alleTUIICHA.
VYcraHaBiuBaTh NPUYNHHO-
CJICZICTBEHHYIO CBSI3b MEX]ly COCTABOM,
CTPOECHHUEM MOJIEKYJI, CBOUCTBAMH U
IPUMEHEHHUEM alleTUIICHA.

Haburonate XuMHUECKUN IKCIIEPUMEHT
U (huKcHpOBaTh €To Pe3yIbTATHI.
Pa3znuyath NOHATHS «TOMOJIOT» U
«U30Mep» IS AIKUHOB.

ApeHBl.

XapakTepu30BaTh COCTaB, CBOICTBA U
npruMeHeHue OeH3oa. Y CTaHaBIMBATh
MMPHUYINHHO-CIICACTBCHHYIO CBA3b MCKIY
COCTaBOM, CTPOEHHEM MOJIEKYI,
CBOMCTBaMM U IPUMEHEHHEM OEH3071a.
Habmtonate XUMHUYECKUN SKCTIEPUMEHT
U (puKcHpOBaTh €ro Pe3yIbTaThl.

10.

IIpupOoaHBIA U ONTYTHBIM Ta3bl.

XapakTepru30BaTh COCTAB U OCHOBHBIE
HarpaBJIeHUs epepaboTKU U
WCIIOJIb30BaHUs IPUPOJIHOTO raza.
CpaBHUBaTh HaX0XXJIEHUE B IPUPOJE U
COCTaB MPUPOJIHOTO U MOMYTHBIX Ia30B.
XapakTepru30BaTh COCTaB U OCHOBHBIE
HaIpaBJIeHUs IepepadboOTKU U
WCIOJIb30BAaHHUS MOITYTHOTO ra3a.




11.

Hed1b 1 ciocoOsI eé

nepepadoTKH.

XapakTepHu30BaTh COCTaB U OCHOBHEBIC
HanpaBJIeHUs epepadboTKu HePTH.
Paznuuare HeTsHBIC Ppakiuu U
OIMCBIBATH O0JIACTH WX MIPUMEHEHHUS.
Oco3HaBaTh HEOOXOJMMOCTh
XUMHYECKHUX CTIOCOOOB TIOBBIIICHUS
KauecTBa OCH3MHA.

12.

KamenHnslil yrosis u ero
nepepaboTka.

XapakTepru3oBaThb OCHOBHBIE ITPOIYKThI
KOKCOXMMHYECKOTO IMPOU3BOICTBA.
OmnuceiBaTh 00J1aCTH TPUMEHEHUS
KOKCOBOTI'O T'a3a, aMMHAYHOMN BOJEI,
KaMEHHOYTOJIbHOM CMOJIbI, KOKCA.
Oco3HaBaTh HEOOXOIUMOCTD
ra3uuKanuu KaMEHHOTO YTJIs, Kak
aJbTEPHATUBBI IPUPOJIHOMY Ta3zy.

13.

[ToBTOpenue n o6oOIIEeHHE.

BbINOMHATE TECTHI, peIIaTh 3aJa4y U
ylIpakHeHus no reMe.  [IpoBoauts
OLIEHKY COOCTBEHHBIX JOCTHKEHU B
ycBoeHuu tembl.  Koppektuposatsb
CBOM 3HAHMS B COOTBETCTBHH C
IJIAHUPYEMBIM PE3yJIBTATOM.

14.

KonTpoubsnas padora Ne 1 «Teopust cTpoeHUs! OpraHnyecKux coeuHeHun A.M.
bytneposa. Yraesoaopoab».

15—
28.

Tema 3. Kucjiopoa- u a3orcoaep:xaniue oprannieckue coequtenus (14 u).

15—
16.

OI[HOE[TOMHBIG CIIUPTHI

JI.0. CpaBHEHHE CKOPOCTHU
UCTIAPEHHS BOJIBI U ATAHOJIA.

HazbiBaTh cIMPTHI 110 MEXYHAPOTHOM
HOMEHKJIaType. XapaKTepu30BaTh
CTpOEHHE, CBOICTBA, CIIOCOOBI
HOJY4YEHUsl U 00J1aCTH IPUMEHEHHUS
MpeeabHbIX OJJHOATOMHBIX CIIUPTOB.
YcranaBiaMBaTh NPUYHMHHO-
CJIEICTBEHHYIO CBSI3b MEX]Iy COCTABOM,
CTPOEHHEM MOJIEKYJI, CBOMCTBAMU U
MPUMEHEHHEM METaHOJIa U 3TaHOJIa.
Habmtonate, caMocTOsITETHHO
MIPOBOJUTH U OMHUCHIBATh XUMUYECKUIN
9KCIIEPUMEHT.

17.

MHOroaroMHbI€ CIIUPTHI.

JI.O. PacTBOpUMOCTH IIMIIEPUHA
B BOJIE.

KnaccudunupoBaTs ciupThl O UX
aTOMHOCTH.  XapaKTepH30BaTh
CTpOEHHE, CBOMCTBA, CIIOCOOBI
MOJIy4eHHUsl U 00J1aCT IPUMEHEHUs
MHOT0aTOMHBIX CIIUPTOB.
WNnentuduimpoBaTh MHOTOaTOMHbIE
CIUPTHI C TOMOUIbIO0 KAYECTBEHHON
peaknuu.  HaGmronats,
CaMOCTOSITEJIBHO MPOBOJIUTD U




OIMMCBHIBATh XUMHYUCCKUI OKCIICPUMCHT.

18.

denos.

XapakTepru3oBaTh CTPOCHHE, CBOMCTBA,
CHIOCOOBI TIOTYyYEHUS ¥ 00JIACTH
npuMeHeHus deHoa.
Wnentudunmposats GEeHOI C TOMOUIBIO
KaueCTBEHHBIX peakiuid.  CoOmroaaTh
MpaBmIa 0E30MaCHOTO OOPAIIEHUS C
(henomoMm.

19.

Anbaeruasl U KETOHBI.

XapakTepru3oBaTh CTPOSCHUE, CBONCTBA,
CIOCOOBI TOJTYYCHUSI i 00JIACTH
npuMeHeHHs! (popmarbiaeruaa u
aneranpaeruga.  MnentudumupoBarh
aJIbJICTUbI C IOMOIIBI0 KAYECTBEHHBIX
peaknuii.  CoOyronath mpaBuiia
9KOJIOTHYECKH TPAMOTHOTO U
0e30macHOro 00paIeHus ¢
(hopmaJIbIeTHUIOM.

20.

Kap6oHOBBIE KHCTOTHI.

JI.O. XuMudeckue cBOiicTBa
YKCYCHOM KHCIIOTBI.

XapakTepu3oBaTh CTPOEHHUE, CBOICTBA,
CHOCOObI OTyYEHUS ¥ 00JIaCTH
IIPUMEHEHUsI MYPABbUHON U YKCYCHOM
kuciaot.  Paznuuats oOriee,
0COOCHHOE Y €IUHUYHOE B CTPOCHUHU U
CBOMCTBAaxX OpraHUYECKUX (MypaBbUHOMN
Y YKCYCHOM) U HEOPTaHUYECKUX
kucinotr. HabmronaTs, IpOBOANTD,
OIMCHIBATH M (PUKCUPOBATH PE3yIbTATHI
JEMOHCTPAIIMOHHOTO U J1a00paTOPHOTO
XUMHAYECKHUX IKCIIEPHUMEHTOB.
Cobmnroath mpaBuiia HKOJIOTHUECKU
IPaMOTHOTO U 06€3011acHOr0 0OpaIeHUs
C KapOOHOBBIMHU KHCIIOTAMHU.

21.

Crnosxnble 3¢upsl. XKupsbl.

JI.O. Onpenenenue
HENPEEIbHOCTH PACTUTETIHLHOTO
Maca.

OmnuceIBaTh peakuuu 3Tepudukanum
Kak 00paTuMoil 0OMEHHBIH mporiecc
MEXly KUCJIIOTAMH U CIIUPTaMHU.
XapakTepu3oBaTh CTPOEHHUE, CBOICTBA,
CocoObI NOJTYYEeHUsI U 00JacTh
IIPUMEHEHHUS )KUPOB. Y CTAaHABIIMBATH
3aBHCUMOCTB MEXAY (PU3NUIECKUMHU
CBOMCTBaMH KHPOB, COCTAaBOM HUX
MOJIEKYJI U IPOUCXOXKAECHUEM U
MIPOU3BOACTBO TBEPBIX JKUPOB HA
OCHOBE PaCTUTENIbHBIX MaCEJl.
Hab6mronaTe, mpoBOIUTE, ONMCHIBATH U
(uKcupoBaTh pe3ynbTaThl
JI€MOHCTPALIMOHHOT' O U J1a00paTOpHOro
XUMHYCCKUX SKCIICPUMCHTOB.

22.

YrneBoanl.

JI.O.13rotoBnenme

Onpenensars MPUHAIICKHOCTD
OPraHUYEeCKUX COCIUHEHUHN K




KpaxXMaJIbHOTO KJIecTepa.
Wnentudukarus kpaxmana Kak
KOMITOHEHTa HEKOTOPBIX
MPOJYKTOB ITUTAHUS.

yriaesonaM.  Pasznuyate MOHO-, TU- U
MOJTUCaxapuabl 0 UX CIIOCOOHOCTH K
runpoausy. IIpuBoauTs mpuMepsl
MIPEACTABUTENECH KO IPYIIIbI
yrnesonoB. Habumronats, IpoBOIUTH,
OIMCHIBAThH M (PUKCUPOBATH PE3yIbTAThI
JI€MOHCTPALIMOHHOI'0 U J1a00paTOpHOro
XUMHYECKHUX IKCIIEPUMEHTOB.

23.

AMUHEL

JI.O. N3rorosnenue Moaeei
MOJIEKYJI aMUHOB.

Ornpenenarsb NpUHAJIICKHOCTD
OpPraHUYECKOT0 COSAMHEHHS K aMUHaM
Ha OCHOBE aHaJIM3a COCTaBa ero
MOJIEKYJ.  XapaKTepu30BaTh
CTpOCHHE, CBOICTBA, CIIOCOOBI
HOJTy4yeHUs U 00J1acTH IPUMEHEHUs
aHWINHA.  ApPryMEHTUPOBATh
YYBCTBO TOPJIOCTH 32 JOCTHXKEHUS
OTEYECTBEHHONW OPraHUYECKON XMMUMU.
CobnronaTh paBuiIa 0€3011acCHOTO
oOpareHus ¢ aHUWJIMHOM U
KpPacHUTEIISIMU Ha €T0 OCHOBE.

24,

AMHUHOKHCIIOTHI.

JI.O. N3roroBiieHe Moeau
MOJIGKYJII)I TJIMOrHA.

Onpenenarb NpUHAJICKHOCTD
OPraHNU4YeCKOro COCIMHEHUS K
aMUHOKHCIJIOTaM Ha OCHOBE aHaJin3a
COCTaBa UX MOJIEKYIL.

XapakTepru30oBaTh CBOMCTBA
AMUHOKHCIIOT KaK aM(pOTEePHBIX
coenuHeHuil. Pasznuuate peakuuu
MOJINKOH/ICHCALIMY U METITUJIHBIE CBS3H.

25.

benku.

XapakTepHu30BaTh COCTaB, CTPOEHUE,
CTPYKTYpPY U CBOMCTBA OEIKOB.
Wnentudunuponats 6€IKu.
OmnuceIBaTh OMOJIOTHYECKUE CBOMCTBA
0€JIKOB Ha OCHOBE MEKITPEIMETHBIX
CBsI3el XUMHUH U OUOJIOTHH.

26.

I1.P. Ne 1. nentudukamms
OPTraHUYECKUX COCTUHECHUM.

[IpoBoauTH, HAOTIOIATH U OTIMCHIBATH
XAMHYECKHUN IKCIIEPUMEHT ISt
MOJTBEPKJICHHUSI CTPOCHUS U CBOMCTB
Pa3JIMYHBIX OPTaHUYECKUX COCIUHEHUH,
a TaK)Ke UX UICHTHU(PUKALINH C
MOMOIIBI0 KAYECTBEHHBIX PEAKIIUH.

27.

[ToBTOpenue n o6oOIIEHHE.

BbInonHATE TECTHI, pelaTth 3aJa4u U
ynpaxHeHus 1o reme.  [IpoBoauts
OLIEHKY COOCTBEHHBIX JIOCTH)KEHUN B
ycBoeHuu TemMbl.  KoppektupoBarb
CBOM 3HaHMS B COOTBETCTBUU C
IJIAHUPYEMBIM Pe3yJIbTaTOM.




28.

KonTpoabHas padora Ne2 «Kucinopoa- u a3oTcoepxaniue OpraHn4eckue
COETMHEHUS»

29—
33.

Tema 4. Opranuveckasi XumMusi 4 00mecTBo (5 4).

29.

Bbuorexuonorus.

OOBSCHATD, YTO TaKOE OMOTEXHOJIOTHS,
reHHas (WM reHeTUYecKast)
UH)XCHEPUS, KIIETOUHAasl HHKEHEpus,
Ouosiornyeckas HH>XeHepus,
KJIOHUpPOBaHHE, UMMOOUIN30BaHHbIE
(bepMeHTBl.  XapaKTepH30BaTh POJIb
OMOTEXHOJIOTHH B PEIICHUN
MIPOJAOBOJILCTBEHHOM MPOOIEMBI U
COXPaHEHUH 3/I0POBbS YEJIOBEKA.

30.

[Tonumepsl.

KnaccudunupoBarb  monuMepbl 1O
pa3IMYHBIM OCHOBAaHMSM.  Pa3nmnyarh
UCKYCCTBEHHBIC MOJIUMEPBI,
KJIaCCU(PHUITUPOBATH ux u
WLTIOCTPUPOBATh TPYIIILI  [TOJUMEPOB
prUMepamu. YcTaHaBIHMBaTh CBSI3U
MEXIy CBOHCTBaMH IIOJIMMEPOB U
00JIACTSIMH UX IPUMECHCHHSI.

31.

CuHTEeTHYECKHE IIOJIMMEPBHBI.

Paznuuath MOJIMMEPU3AIUTO u
ITOJIMKOHIEHCALIHIO. [IpuBOoUTH
IPUMEPBl ATHUX CIOCOOOB TMOJYYCHUS
MOJIUMEPOB. OmnuceIiBaTh
CHHTETUYECKUE KAyUyKH, MJIACTMACCHI U
BOJIOKHA HAa OCHOBE CBSI3U CBOWMCTBA —
PUMEHEHUE.

32.

I1.P.Ne 2.

HpOBOI[I/ITL, Ha6J'IIOI[aTB H OIHMUCBhIBATH
XHUMHYCCKHI OKCIICPUMCHT JUIA
I/I,ZLCHTI/I(l)I/IKaLII/II/I miacTMacC U BOJIOKOH
C IIOMOIIBIO KAaYCCTBCHHBIX peaKuHﬁ.

33-
34.

IHoBTOpenue u 0000menue Kypca. IlonseneHue HTOroB y4eGHOro rojaa.

11 KJIACC

Ne ypoka

HaunmenoBaHue TCEMBI, pa3acia

Kou-
BO
4acoB

OcHoBHbIE BU/IbI YUEOHOMN
JEATEITbHOCTH

Tema 1. Ctpoenue Bemects (9 4).




OcHoBHBIC CBCACHUSA O CTPOCHHUU aTOMaA.

ApryMEHTHPOBATh CIOKHOE
CTPOCHHE aTOMa KaK CHCTEMBI,
COCTOsIIIIEH U3 Aapa u
ANEKTPOHHOU 000JIOUKH.
XapakTepu3oBaTh YPOBHU
CTpOCHHMSI BEILIECTRA.

OnuceiBaTh yCTPOUCTBO U
paboty bonbioro agponHoro
KoJIIanepa .

HepI/IOHI/I‘-IeCKaH CHUCTEMAa XUMHYCCKHX
9JICMCHTOB

" YYCHHUC O CTPOCHHUH aTOMaA.

OnuceIiBaTh CTPOEHUEM aTOMa
XMMUYECKOI'0 3JIEMEHTa Ha
OCHOBE €ro

MIOJIOXKEHUS B IEPHUOANICCKOM
cucteme JI. 1. Menpaeneena.

3anuchIBaTh JIEKTPOHHBIE U
ANEKTPOHHO-TpaduyecKue
(hopMyITBI XUMUYIECKUX
3nemMeHToB. OnpenensaTh
OTHOIIIEHNE XUMUYECKOTO
3J€MEHTA K ONPEeIEHHOMY
3JIEKTPOHHOMY CEMEHNCTBY.

CraHOBIIEHUE U pa3BUTHE
NEePUOAMYECKOTO 3aKOHA M TEOPUHU
XMMHYECKOTO CTPOCHUSI.

[IpencraBnsaTe pasBuTHe
HAYYHBIX TEOPHI 110 CIUpaIIU
Ha OCHOBE TPEX
(hopMynHUpOBOK
[Tepuonnueckoro 3akoHa u
OCHOBHBIX HalpaBJICHUI
Pa3BUTHS TEOPUU CTPOCHHUS
(XMMHYECKOT0, JIEKTPOHHOTO
Y TIPOCTPAHCTBEHHOTO).

XapakTepus3oBaTh poib
IMPAaKTUKH B CTAHOBJICHHUU U
pa3BUTUU XUMHUYECKOU TEOPHUH.
AprymMeHTHpOBaTh YyBCTBO
TOPAOCTH 32 JIOCTH)KEHUS
OTE€YECTBEHHON XUMUH U BKJIa[]g
POCCUMCKHUX YYEHBIX B
MHUPOBYIO HayKy.

WNonHas xumnyeckas cBsi3b 1 HOHHBIE
KPUCTAJUIMYECKUE PELIETKU.

XapakTepru3oBaTh HOHHYIO
CBA3b KaK CBSA3b MEXKIY
HOHaMH, 00pa3yIOIUMHUCS B
pe3yiabTaTe OTIaY WIH
pUEMA IIEKTPOHOB aTOMaMHU
WJTU TPYMIaMu aTOMOB.

Onpenensats NpuHAAIEKHOCTh
VOHOB K TOM WJIA WHOM Tpynne




Ha OCHOBAaHUU UX 3apsiaa 1
cocraBa. XapakTepu30BaTh
(hu3mvecKre CBONCTBA
BEILIECTB C HOHHOH CBS3bIO,
KaK ()YHKIIUIO BUJA
XHUMHYSCKOM CBSI3HU M THIIA
KPUCTAIIINYECKON PEIIETKHU.

KoBaneHTHass xumudeckast CBsI3b.
ATOMHBIE U MOJIEKYJISIPHBIE
KPUCTAIUIMYECKUE PEIIETKHU.

OnwuchIBaTh KOBAICHTHYIO
CBsI3b, KaK pPe3yibTar
00paszoBaHMs OOITUX
INEKTPOHHBIX MMap WIN KaK
pe3yabTaT TIePEKPHIBAHHUS
AJIEKTPOHHBIX OPOUTATICH.

Knaccugunuponartsb
KOBaJICHTHBIE CBI3U 1o DO,
KPaTHOCTHU H CIIOCO0Y
MEePEeKPbIBAaHUS JEKTPOHHBIX
opOuTaiei.

XapakTepu3oBath (HU3NUEcKue
CBOMCTBA BEILIECTB C
KOBAJICHTHOM CBS3bI0, KaK
(YHKIHIO KOBAICHTHOH CBS3H
Y TUIA KPUCTAJUIMYECKOU
PELIETKH.

MerTannuueckass XMMHUYECKas CBS3b.

XapakTepru3oBaTh
METaJNTMYECKYIO CBSI3b KaK
CBA3b Me)KI[y HNOH-aTOMaMH B
MeTalJIax ¥ CIIJIaBax
MOCPEICTBOM
0000I11eCTBIEHHBIX BaJEHTHBIX
JJIEKTPOHOB.

OOBSCHATH €UHYIO IPUPOAY
XUMHUYECKHUX CBS3EH.

XapakTepu3oBaTh (hU3HUECKUE
CBOMCTBa METAJIOB, KaK
(YHKIUIO METAJUTMYECKON
CBSI3M U METAJNINYECKON
KPUCTAJUIMYECKOU PELIETKU.

BO,Z[OpOI[HaH XUMHUYCCKas CBA3b.

XapakTepu3oBaTh
BOJIOPOAHYIO CBSI3b KaK
0COOBIN THIT XUMHYECKON
CBSI3H.

Paznuuars MEXMONEKYISAPHYIO
Y BHYTPHUMOJIEKYJISIPHYIO
BOJIOPOHBIC CBSI3U.

PackpbiBath posib BOIOPOAHBIX




CBSI3€M B OpraHU3alvu
MOJIEKYJ OMOTIOINMEPOB, —
oenkoB u JIHK, — Ha ocHOBe
MEXKIIPEAMETHBIX CBA3EH C
OHMOJIOTHEH.

[Tonumepsr.

XapakTepru30BaTh MOJUMEPHI
KaK BBICOKOMOJIEKYJISIPHBIE
COETMHEHMUSI.

Pazanugath p€aknuun
noJIMMEpHU3aliu 1
IIOJIMKOHACHCAaINH.

OmnuceBaTh BaKHEHIIIHNE
MpEeACTaBUTENH MJIACTMACC U
BOJIOKOH M Ha3bIBaTh 00JIaCTU
UX IPUMECHECHHUS.
VYcranaBiauBaTh €IMHCTBO
OPraHUYeCKOU U
HEOPTraHWYECKON XMMHUH Ha
puMepe HEOPTaHUUECKUX
MOJINMEPOB.

JlucniepcHbIE€ CUCTEMBI.

XapaxkTepu30BaTh Pa3IHYHbIC
THUIIBI IUCTIEPCHBIX CUCTEM Ha
OCHOBE arperaTHoro
COCTOSIHUS IUCTIEPCHOM (ha3bl
Y TUCTICPCUOHHOM Cpeabl.
PackpbIBaTh posb pa3IMYHBIX
THIIOB JIUCIIEPCHBIX CHCTEM B
KHU3HH MTPUPOJIBI U OOIIECTBA.

[IpoBoauTh, HAOMIOAATE U
OIMCHIBATH XUMUICCKUI
9KCIIEPUMEHT.

10—21.

Tema 2. Xumnueckue peakuuu (12 4).

10—11.

Knaccudukanmss XuMUueCcKiX peakiiuid.

2

Omnpenenstb NPUHAATIEKHOCTh
XUMHYECKOH PeaKIny K TOMY
WM UHOMY THITY Ha
OCHOBaHUHW Pa3IIUNIHBIX
npu3HakoB. OTpaxarb Ha
MHUCHhME TETUIOBOM 3P (HEKT
XUMHYECKHUX PEaKIUii C
MTOMOIIIBI0 TEPMOXHMHUSCKHUX
YpaBHEHUH.

[Tonreepxkaarh
KOJINYECTBEHHYIO
XapaKTEPUCTUKY IK30- U
SHJIOTEPMUYECKUX PEAKLIMI
pacuéramu 1o




TEPMOXUMHYECKUM
YpaBHEHUSIM.

12.

CKOpOCTh XMMHUYECKUX PEAKIIHIA.

YcranaBiauBaTh 3aBUCUMOCTD
CKOPOCTH XHUMHYECKOU
peaKkuu OT IPHUPOJIBI
pearupyromux BeuIecTB, uxX
KOHIIEHTPAIIUH, TEMIIePaTyPhl
Y TUIOIIAAN UX
COTMPUKOCHOBEHHUSI.
PackpsiBath posib
KaTaan3aTopoB Kak (PakTopoB
YBEJIMYEHUSI CKOPOCTH
XAMHYECKON PEaKIuu 1
paccMaTpuBaTh HHTHOUTOPBI
KaK «aHTOHHUMBbI
KaTaJn3aToOpoB.
XapaxkTepu3oBaTb (pepMEHTHI
KaK OMOJIOTHYECKHUe
KaTaau3aTopbl OEJIKOBOM
MIPUPOJIBI U PACKPBIBATH UX
POJIb B IPOTEKAHUU
OMOXMMHYCCKHX PEaKIMi Ha
OCHOBE MEKITPEAMETHBIX
CBsI3EH ¢ OMOJIOTHEH.

[IpoBoauTh, HAOMIOAATE U
OIMCHIBATH XUMUICCKUI
9KCIIEPUMEHT.

13.

OOpaTUMOCTh XMMHYECKHUX PEAKIIHIA.
XUMHUECKOE PAaBHOBECUE U CITOCOOKI €T0

CMEIIICHHS.

OnwuceIBaTh COCTOSIHUS
XUMHYCCKOT'O paBHOBECUA U
npesiaraTh crocoobl ero
CMeEILIEHUs B HEOOX0IUMYIO
CTOPOHY Ha OCHOBE aHaJIM3a
XapaKTEpUCTUKU PEAKIMUA U
npuHiumna Jle-Ilatense.

[IpoBoauTh, HAOMIOAATE U
OIMUCBHIBATh XUMHUYECKUI
SKCHEPUMEHT.

14—15.

I'maponus.

OHpG}ICJ’IHTB THUII TUAPOJIN3a
COJIM Ha OCHOBE aHaJH3a €€
cocCTana.

Knaccudunuposats ruaponus
COJIEH IT0 KaTHOHY U aHHUOHY.

XapakTepru3oBaTh poiib




TUPOJIN3a OPTAHUYECKHUX
COCIUHEHMHN, KaK XUMHYECKOM
OCHOBBI 0OMEHA BEIIIECTB U
SHEPIrUU B )KMBBIX OpraHU3Max.

[IpoBoauTh, HAOIONATE U
OITMCHIBATH XUMUYECKUI
9KCIIEPUMEHT.

16.

OKHUCIIUTENIbHO-BOCCTAHOBUTEIILHBIC
peakuuy.

OnpenensiTb OKUCIUTENBHO-
BOCCTaHOBUTEIIbHBIE PEAKIIUH
KaK IPOLECCHI ¢ U3BMEHEHUEM
CTENEeHEH OKUCIICHHUS
3JIEMEHTOB BEIECTB,
YYaCTBYIOIIUX B pEAKIUU.

Pasnuuare okuciaurens U
BOCCTaHOBUTEIIb, IPOLIECCHI
OKHCJIEHUS U BOCCTaHOBJICHHUS.
CocraBnars ypasHeHus OBP
Ha OCHOBE 3JIEKTPOHHOTO
OanaHca.

[IpoBoauTh, HAOTIOIATE U
OIMCHIBATh XUMUYECKUHI
SKCIIEPUMEHT.

17-18.

DNEKTPOIN3 PaCIlIaBOB U PACTBOPOB.
[IpakTrueckoe NpuMeHEHHE
JNEKTPOJIN3A.

OnuceBaTh QJICKTPOJIN3 KaK
OKHCIINTCIBHO-
BOCCTaHOBUTCIbHBIN mponecc.

Paznuuate anmekTponn3
PacCILIaBOB U BOJHBIX
PacTBOPOB.

XapakTepu3oBaTh
MPaKTUYECKOE 3HAUCHHE
3JIEKTPOJIN3a Ha IpUMepe
MOJIYYeHHS] aKTUBHBIX
METaJIJIOB U HEMETAJIJIOB, a
TaK)Ke rajlbBaHOIUIACTHUKH,
TaJJbBAHOCTCTHUH,
papUHUPOBAHUY IIBETHBIX
METaJJIOB.

19.

[IpakTuueckas padora Ne 1. Pemenue
9KCIIEPUMEHTAJIBHBIX 3a/1a4 110 TEME
«XHMMHYECKAs PEAKIIUS.

[InanupoBaTh, NPOBOIUTH
HaOJI0AaTh U OMHCHIBATD
XUMHAYECKHI SKCTIEPUMEHT C
COOJIIO/ICHHEM TIPaBUIT
TEXHUKU 0€30IacCHOCTH.




20.

[ToBTOpEeHME M 0000IIIEHNE N3YIEHHOTO
Matepuana rmo remam «CTpoeHue
BEIIECTBY U «XUMUYCCKUE PEaKIIUM».

BBINOSHATE TECTHI, pemaTh
3a/1a4U U YIPAKHEHHUs 110
TEME.

ITpoBOIUTE OIICHKY
COOCTBEHHBIX JOCTHXXCHUU B
YCBOCHHH TEMBI.

KoppektupoBaTbk cBOM 3HaHUS
B COOTBETCTBUHU C
IJIAHUPYEMBIM PE3YJIbTaTOM.

21.

Konrponsnas padora Ne 1 «Ctpoenune
BELIECTB. XUMUYECKUE PEAKIIUI.

22—30.

Tema 3. BemecrBa u ux cBoiicrna (9 u).

22.

Meramibl.

1

Xapaktepu3oBaTh (hu3HYECKHe
U XUMHUYECKHE  CBOMCTBa
METAIOB  KaK  (pyHKIHIO
CTPOEHHUS HMX AaTOMOB U
KPHUCTAJJIOB Ha OCHOBE
npeacrapieanii 06 OBP wu
MOJIOKECHUS METAJIOB B
3JEKTPOXUMUUYECKOM pany
HaNPSKEHUN.

Habmronate u onvceIBaTh
XUMHYECKHIA IKCIIEPUMEHT

23.

Hewmeramnsl. biiaroponnsie rassi.

OnwuceiBaTh 0COOEHHOCTH
II0JIO’KEHUSI HEMETAJUIOB B
[lepuonnueckoii Tabaune .
N. MenneneeBa, ctpoeHne ux
aTOMOB Y KPHUCTAJUIOB.
CpaBHHBATH CITIOCOOHOCTH K
AJIOTPOIIMHU C METAJUIAMH.
XapakTepu3oBaTh 00111e
XUMHYECKHE CBOMCTBA
HeMmeTaisioB B cBete OBP u nx
II0JIO’KEHUSI HEMETAJUIOB B
pany
ANEKTPOOTPHUIATETLHOCTH.

Habmronate 1 onuceIBaTh
XUMHYECKHIA IKCIIEPUMEHT.

24,

HCOpFaHI/I‘-ICCKI/IC " OPpraHUYCCKUC
KHCJIOTHEI.

CooTHOCUTB Npe/IcTaBUTENEH
OpPTaHUYeCKUX U
HEOPTraHMYeCKUX KHUCIIOT C
COOTBETCTBYIOIIEHN
KJIACCU(PMKAIIMOHHOMN TPYTITIOMN.

OnuceiBaTh 06H_II/IC CBOMCTBa
OPraHNYCCKUX U




HEOPraHUYECKUX KUCIIOT B
cere TO/I 1 ¢ mo3uuu
OKHCJICHUSA-BOCCTAHOBIICHUS
KaTHUOHA BOJIOPOJIa WJIM aHUOHA
KHUCJIOTHOTO OCTaTKa.
OmnpenensiTh 0COOEHHOCTH
XMMHYECKHUX CBOMCTB a30THOM,
KOHUEHTPUPOBAHHOU CEPHOUN U
MYPaBbUHOM KHCIIOT.

[TpoBoauTh, HAOMIOAATD U
OOBSICHATD PE3YJIbTATHI
IPOBEIEHHOTO XUMHYECKOTO
IKCIICPUMEHTA.

25.

Heopranuueckue u opranuyeckue
OCHOBAHUSI.

OHI/ICLIBaTB HeOpI‘aHI/I‘IeCKI/Ie
ocHoBaHH B cBeTe TOJI.

XapakTepru3oBaTh CBOMCTBA
OpraHUYECKUX U
HEOPraHUYECKUX
OECKHUCIOPOAHBIX OCHOBAHUM B
CBETE IPOTOHHOM TEOPUHU.

[IpoBoauTH, HAOIONATE U
OITUCHIBATH XUMUYECKUI
9KCIIEPUMEHT.

26.

Heopranwueckue u opraHnyecKue
aMm(poTepHbIE COCAMHEHUSI.

XapakTepru3oBaTh
OpraHu4ecKue u
HeopraHnueckue aM(poTepHbIe
COEMHEHMS KaK BELIECTBA C
JBOMCTBEHHOM (yHKIIMEH
KHCJIOTHO-OCHOBHBIX CBOWCTB.

AprymMeHTHpoBaTh CBOWCTBA
aMUHOKHCIIOT KaK
aM(pOTEpPHBIX OPTaHUYECKUX
coenuHeHuil. PackpeiBaTh Ha
OCHOBE MEXIIPEAMETHBIX
cBsi3elt ¢ Oronoruei poib
aMUHOKHCIIOT B OpraHu3aluu
KU3HU.

27.

Conmu.

XapakTepu3oBaTh COJIN
OpPraHUYECKUX U
HEOPraHMYECKUX KUCIIOT B
CBETE TEOPUHU
ANEKTPOIUTUYECKON
JUCCOLUAIINH.

CooTHOCHUTB NpeCTaBUTENEN
CoJIEl OpraHu4YeCcKuX U
HCOPraHNMYCCKUX KHCJIOT C




COOTBETCTBYIOLIEH
KJIACCU(PUKAIIMOHHOMN TPYIIIOMN.

XapakTepru3oBaTh KECTKOCTh
BOJIBI U MPEAJIaraTh CocoObl
€€ yCTpaHEHHUSI.

OnuceIBaTh 00IIHE CBOMCTBA
couneit B cBete TO/I.

[IpoBoauTh, HAOIONATE U
OITMCHIBATH XUMUYECKUI

JKCIIEPUMEHT.

28. [TpakTuyeckas padora Ne 2. Pemenue 1 [InanupoBaTh, NPOBOIUTH,
AKCIIEPUMEHTAJILHBIX 3a7a4 110 TeMe HaOJI01aTh ¥ OITUCHIBATH
«BerecTBa u X CBOICTBaY. XUMHAYECKHI HKCIIEPUMEHT C

COOIOZICHUEM TTPaBUII
TEXHHUKH 0€30MacHOCTH.

29. [ToBTOpEeHMEe U 06001IIEHUE TEMbI 1 BBIMTOTHATE TECTHI, pelIaTh

«BerecTBa u X CBOICTBaY. 3aa4u ¥ yIpaKHEHUS 110
TEME.
[IpoBoaUTH OLIEHKY
COOCTBEHHBIX JOCTH)KECHUM B
YCBOCHHH TEMBI.
KoppektupoBath cBOU 3HAHUS
B COOTBETCTBHH C
TUTAHUPYEMBIM PE3yJIbTaTOM.

30. Kontponbnas padota Ne 2 «Bemecta u 1
UX CBOMCTBa».

31—34. Tema 4. Xumusi 1 coBpeMeHHOe 001ecTBO (4 4).

31. Xumuueckas TexHoaorus. [IponsBoactso 1 XapakTepru3oBaTh

aMMHakKa 1 ME€TaHOJ1a.

XUMHAYECKYIO TEXHOJIOTHIO KaK
MIPOU3BOUTEIILHYIO CHITY
o61ecTBa. ONUCHIBATD
XUMHUYCCKUC HpOHCCCBI,
JIEXKAaIie B OCHOBE
HpOI/I3BO}1CTBa aMMHaKa nu
METaHOJIa, C IIOMOIILI0
pO,Z[HOl"O A3bIKA U SI3bIKaA
XUMHUHN.

YcranaBauBaTh aHAJIOTHU

MCXKIAY ABYMS
IIPOU3BOJACTBAMMU.

dopmynupoBaTh 001IHIe
HayYHBIC TPHHIINATIBI




XUMHYCCKOI'O IMPOU3BOJACTBA.

32.

Xumuaeckas T'paMOTHOCTB KaK

KOMITOHEHT O01Iel KyJIbTyphl YeJIOBEKA.

AprymMeHTHpOBATH
HEO0OXOIMMOCTh XMMHYECKOM
IPaMOTHOCTH KaK KOMITOHEHTa
OOIICKYTBTYPHOM
KOMITIETEHTHOCTH 4€JIOBEKa.
YMeTs nonyyarb
HE0OXO0AMMYI0 HH(POPMAITHIO C
MapKUPOBOK Ha YIMaKOBKaxX
Pa3IMYHBIX TPOMBIIILICHHBIX U
IIPO/IOBOJILCTBEHHBIX TOBAPOB.

33—34.

IToBTOpEHUE M 00001IEHNE KypcA.
ITonBeaeHue UTOrOB Yy4eOHOI0 rojaa.
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